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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

Hucnunnuna «Beiciias MareMaThkay OTHOCHTCS K 00sA3aTENbHOW YacTH Y4eOHOTro
1jaHa HarnpasyieHus noarotoBku 38.03.03 YnpasieHue nepcoHaaIoM.

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

Bcero vacos
s ouHomt Hlus OqHE) i Jlns 3a04HOM
O0BEM TUCIUILINHBI 3a04YHOM
dbopmbI (bopMbI dopmbI
oOyJeHus oByueHs oOy4eHus
O0masi TpyaoeMKOCTb IMCIUIINHBI 12/432 12/432
(32a4eTHBIX eJIUHHUI/YACOB)
KonrakTHan abora — ayaIMTOpHBIE
3aHATUA: P v P 1 90 1 1 6
Jlexuuu 62 40
CeMUHapbl, MPAKTUUECKUE 3aHIATHUS 116 64
JlaGopaTopHbie pabOTHI
Kt3a, K10k, KoncH 12 12
CamocrosiTeqbHast pa6ora
o0yuaromerocs (Bcero c 178 252
MPOMEKYTOYHOM aTTecTanue)
Bug nmpomexyTo4yHOl  aTTrecTalUU 3auer 3aer
Ok3ameH (32) | Ok3amed (32)
(3a4eT, oK3ameH) Ox3amed (32) | Dx3ameH (32)

5. COJEPKAHME JUCHUIIJIUHBI (MOIYJIS)

5.1 Conep:xkanue IMCUUNIMHBI (MOTYJIA)

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

OcHOBHBIE MTOHSATHS JTMHEHHON anreOpbl. Bunbl Mmatpuil. JIuneliHpie onepaiyy HaJl
MatpuiiaMu. TpaHCIIOHUPOBAHUE MATPUIL. Y MHOKEHUE MATPUILL. DJIEMEHTAPHbBIC
npeodpazoBanus MmaTpuil. OnpeaenuTenb KBaapaTHOW MaTpuIlsl. MuUHOp U
anredpandecKkoe qomnoHeHre. Pa3mokeHne onpeaenuTess o CTPOKE U CTOJIOITY.
CoiictBa onpeaenureneii. OOpaTHas MaTpHIla U CIOCOOBI €e BhIanciieHus. Panr

MaTpHULBIL.

Tewma 1.2. CucreMsl JINHEWHBIX YPaBHEHUN.
OCHOBHBIC IOHATHS, OTIPEIeTICHUS U (POPMBI 3aMHCH CHCTEMbI JTMHEHHBIX
anredopandeckux ypaBHenuit (CJIAY). Ycnosue coBmectHocTu CJIAY. Pemenue
CJIAY no popmynam Kpamepa. 3amuce u pemieaue CJIAY B MaTpudHOM BUJIE.
Pemenue CJIAY metonom I'aycca. O6miee pemenue CJIAY. Ilpumenenne CJIAY B

HKOHOMHUKE.
Tema 1.3. BekTopHbIE TPOCTPAHCTRBA.
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Omnpenenenue, CBOMCTBA U IPUMEPHI BEKTOPHBIX TPOCTpaHCTB. Onepanuu Haj
BekTOpamu. CKaJIsipHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUE BEKTOPOB. YTOII
ME¥XKly BEKTOpaMHU

Paznen 2. AHanuTrueckasi TeOMETpUs

Tema 2.1. AHanuTUuyecKasi TEOMETPHUS Ha TIIIOCKOCTH.

OCHOBHBIE MOHATHUS AHAJTIMTUYECKON reoMeTpun. PaznuuHble BUbl ypaBHEHUN
NPSIMOM Ha IUIOCKOCTH. B3anMHOE pacnoyioxkeHne NMPSAMbIX Ha INTIOCKOCTH.
["'eoMeTpuyeckas HHTEPIPETALMS PELIEHUSI CUCTEMBI JIMHEWHBIX HEPABEHCTB.

Tema 2.2. AHanuTH4ecKasi TeOMETPUs B TPOCTPAHCTRBE.

Paznuynblie BUIBI ypaBHEHUH IIIIOCKOCTH U IPSAMOU B IPOCTPAaHCTBE. B3anmHOe
pPacnoJIOKEHUE MIIOCKOCTEHN, NPSIMBIX, MPSAMON U MJIOCKOCTH B MPOCTPAHCTBE.
Pa3znen 3. Maremarnueckuii aHainus

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

HUucnoBble MOCIEIOBATENIBHOCTH U ONIEpalii HaJ HUMU. OrpaHUYEHHBIE U
HEOIPAHUYEHHBIE MOCIEI0BATENBHOCTH. [Ipenen mocinen0BaTENbHOCTH U €r0
cBolcTBa. beckoHeuHO Masbie 1 OECKOHEYHO OOJIbIINE TOCIEOBATENHHOCTH U UX
cBoricTBa. Cxoasumecs 1 MOHOTOHHBIE NTOCJIEA0BATENBHOCTH, UX CBOMCTBA.

Tema 3.2. ®yukiuu ogHoM nepemeHHoM. [Ipeaen u HempepbIBHOCTH (YHKITUH.
Omnpenenenue GyHKIMU ogHON epemeHHol. CriocoOwI 3ananus GyHkuui. I'paduku
OCHOBHBIX 3JIEMEHTAPHBIX QyHKIMI. Cl0XKHas U B3aUMHO 00paTHbIE (QYHKIIUH.
[Tpumeps! QpyHKLINN, HCTIOAB3YyEMBIX B SKOHOMHUKE U ynpasieHuu. [Ipexen pyHkimu
B OECKOHEYHOCTHU U B TOUYKE. beckoHeuHO Masbie 1 OeCKOHEYHO OoMbIne QyHKINH,
ux cBoiictBa. OCHOBHBIE TEOPEMBI O npezenax. IlepBrlil 1 BTOpoii 3amedaTesibHbIe
npenensl. HempepblBHOCTh PyHKIINU.

Tema 3.3. Juddepennmansuoe ncuucnenne GyHKIUNA OJHOW NEPEMEHHOIA.
Omnpenenenre MPoU3BOAHON (DYHKIIMH OHOU MEPEMEHHOM, €€ TeOMETPUISCKUN U
dbusznyeckuit cmpici. OcHoBHBIE TTpaBuiia quddepenniupoBanus. Tabnuia
MIPOM3BOJIHBIX OCHOBHBIX 3JIeMEeHTapHbIX QyHKIUN. {uddepeniuan GyHKIuu.
[TpousBoansie n AuddepeHrnanbl BHICIUX NOPSAKOB. OCHOBHBIE TEOPEMBI
muddepennnansaoro ucuucienus. [Ipasuno Jlonurans. YcinoBus Bo3pacTaHus u
yobiBaHUs QyHKIMH. ToukH 3KcTpeMyMa. DKcTpeMyMbl GyHKIuU. HeoOxonumbie
yCJOBHS 3KCTpeMyMma. J[0CTaTOuHbIE TPU3HAKY CYLIECTBOBAHUS SKCTPEMYyMa.
Haxoxaenne HanOoJIbIIero 1 HAMMEHBILEro 3HaUeHU HETPEPHIBHOM Ha OTPE3Ke
¢GbyHKIMN. BBITyKI0CTh M BOTHYTOCTh, TOUKH nepernda. AcumnrtoTsl. Mccneqoanue
¢ynkiun. [loctpoenne rpaduka ¢pynkiuu. [IpunoxxeHns mporu3BoIHOMN B
HKOHOMMKO-YIPABIEHYECKUX pacyeTax.

Tema 3.4. HurerpanbHO€ ucUMCIEHUE PYHKIMIA OJHOMN MEpEMEHHOM!.
[TepBoobOpasHas GyHKINK OJHOM MEPEMEHHON 1 HEONPEAEIEHHbII HHTErpall.
CBoiicTBa HEONIPEACIEHHOTO NHTErpasia. Tabauila MHTErpajoB OT OCHOBHBIX
AJIeMEHTapHbIX PYHKIUH. MeTOo/Ibl BBIUMCIICHUSI HEOTPEIEIEHHOTO HHTETpaa.
OnpenenieHHbINA HHTETPaJl, €r0 CBOMCTBA. BbIunciieHne onpenenéHHoro HHTerpaina
o ¢popmyne Hetorona-JleiiOnuira. 3amMeHa nepeMeHHON B ONpeeIEHHOM UHTEerpae,
WHTETPUPOBAHUE M0 YacTsAM. [ eoMeTpuyecKre 1 IKOHOMUYECKUE TTPUIIOKEHUS
onpenenéHHoro uHTerpana. HecoOcTBeHHbIE MHTETPaIbl C OECKOHEUHBIMU

npeaesiaMyd UHTETPUPOBAHUS U OT HEOTPAHUYEHHBIX (PYHKIUH.
6
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Tema 3.5. Juddepennmansuoe ncuucnenre GyHKIUNA MHOTUX IEPEMEHHBIX.
@DYHKIIMKM MHOTUX NIepeMeHHBIX. JINHUK U TOBepXHOCTH ypoBHsL. [Ipenen u
HEMPEPbIBHOCThH (DYHKIIMM MHOTHX IepeMeHHbIX. YacTHbIe Tpou3BoaHbIE. [1osHbII
nuddepentnan. YacTHbie MpOU3BOAHBIE U MOJIHBIC JUDPEpEHITUABI BBICIITHX
nopsiikoB. I'panguent GyHkuuu u ero cBoiicta. [Ipon3BoiHas 10 HAIIPABJICHHUIO.
DKCTpeMyMbl GYHKIIMHA HECKOJIbKUX MepeMEHHbIX. [ 100abHbIN U JTOKAIbHBIN
sKcTpeMyMbl. HeoOXxoaumbie U JOCTATOYHBIE YCIOBUS JIOKAJTLHOTO IKCTpEMyMa JIJIst
GyHKIMI 1BYX MepeMEHHbIX. Y CIIOBHBIN 3kcTpeMyM. HaxoxaeHue ycnoBHOTO
IKCTpeMyMa MeToIoM MHokuTenel Jlarpamxa. Hanbonpiiee u HanMeHbIee
3HAaYEHUs] MHOTOMEPHOHN (DYHKIIUHU, HETIPEPHIBHOM B 3aMKHYTOH 001acTH.

Tema 3.6. JIuddepennmanbupie ypaBHEHHS.

[Tonstue nuddepennmansHOro ypaBHeHus. YactHoe u oO1iee pemeHus
muddepeHnanbHpIX ypaBHeHu. [{uddepeHnmansubpie ypaBHEHUS IEPBOTO
nopsizika. 3agava Komu. Teopema o cyniecTBOBaHUU U €AMHCTBEHHOCTH PELICHUS
nupepeHnanbHOr0 ypaBHEHUs. Y paBHEHUS C pa3IeIsOIUMUCS ePEMEHHBIMHU.
OpHoponnbie U uHeHHbIe quddepeHtnanbuble ypaBHeHus. Y paBHenust bepHysu.
VYpaBHenus B nosHbix auddepennuanax. Juddepeninanbabie ypaBHEHUS BBICITUX
MOPSIJIKOB.

Paznen 4. Teopust BEpOATHOCTEN U 3JIEMEHTHI MAaTEMATUUECKON CTATUCTUKHU
Tema 4.1. Cnyuaiinbie COOBITUSI M X BEPOSTHOCTb.

[IpenmeT Teopun BEPOSTHOCTEN. Y CTAHOBJIIEHUE 3aKOHOMEPHOCTEMN B CIIyYaWHBIX
nporeccax. Croyuaiinbie coObrTusi. CToXacTuuecknii SkcnepuMenT. CoObITHE.
OnemenTtapHbiii ucxo. [IpocTpaHCTBO AeMEHTapHBIX UCXO0B. AJredpa coOOBITHIA.
Bunpt cobprtuit. Onepamuu Has coobTusiMu. OmnpeesieHne BEpOsSTHOCTH
HACTYTUICHUS COOBITHSI. DOPMYITEI KOMOMHATOPUKY TSI BBIYMCIICHUSI BEPOSITHOCTEH.
AKCHOMBI TEOpUU BEPOSITHOCTEN. BEpoATHOCTH IPOTHUBOIOIOKHBIX COOBITHH,
CYMMBI COOBITUM. Y CIIOBHAsI BEPOSATHOCTh. BEposTHOCTH MPOU3BEICHHUS.
HezaBucumocts coobiThii. ®opmyia nosHoi BeposatHocTH. Dopmyia baiieca.
[TocnenoBaTenbHOCT HE3ABUCUMBIX OJJHOPOIHBIX UCIbITaHul. Cxema bepHymu.
dopmyna I[lyaccona. JlokansHast u uHTErpaiibHas hopmysibl MyaBpa-Jlamnaca.
Tema 4.2. CnydailHble BEJIMYMHBI U MTPOLIECCHI.

Onpenenenue caydaiHbIX BEJIMUKH. [[UCKpPETHBIE U HENPEPBIBHBIE CIIyYalHbIE
BeNMYMHBL. [ €HepambHass COBOKYITHOCTh M BBIOOpKA. DYHKITUHN pacTpeeieHus
CIy4JaulHbIX BeJn4urH. [IIIOTHOCTE pacnpenenenus BepoaTHOCTEN. MOMEHTBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4eCcKOe O)KUIAHUE CIIyYaWHOU BEJIMYHUHBI U €70
cBorcTBa. Menuana u MoJia Ciyd4aliHOM BENUM4MHBL. [(ucnepenst ciyyaiiHON
BEJIMYMHBI U CPEIHEKBAAPATUUECKOE OTKIIOHEHUE; X CBOMCTBA. bUHOMHHAIBHOE
pacnpenenenue. Pactipenenenue [lyaccona. HopmanbsHoe pacnipenenenue.
MHoromepHsbl€ Cily4allHbI€ BEJIMYMHBI. 3aBUCUMbIE U HE3aBUCUMBIE CITyYaliHbIC
BEJINYMHBI. YHUCIIOBBIE XapaKTEPUCTUKN 3aBUCHUMBIX CITyYalHBIX BEJIMYHH.
KoBapuanus u koppensiunst. OyHKIUN CITydailHbIX BETMYUH. MHOrOMEpHbIE
pacnpenenenus. @yHKIUN OT HOPMAJIBHO PACIPEICICHHBIX BETUYHUH.
Pacnipenenenus Cteronenra, [Tupcona — Xu-kBaapar, CHenexkopa-duiiepa.

[IpenenbHbIe TEOpEMBI TEOPUU BeposaTHOCTEH. [leHTpanibHas npeenbHas Teopema.
7



PABOYAA NPOrPAMMA ONCLUNNINHBI (MOAOYNA)

Cny4aitnblie npoiiecchl. [Ipumepbl HCTIOIB30BaHUs BEPOSITHOCTHBIX MOAX0/I0B MPHU
pEIIeHNN SKOHOMUKO-YIPAaBJICHYECKUX 3a]1a4.

Tema 4.3. DneMeHTHI MAaTEMAaTHUYECKON CTATHCTHUKH.

[IpenMeT MaTemMaTHYECKOM CTAaTUCTUKHU. Bh1OOpOoUHBIM MeToa. MeTobl oTOopa.
PenpesenraruBHOCTh BBIOOpKU. Bapuarnmonnsiit psj. TabiuuHoe npeacTaBieHe
BBIOOpKU. ['paduyeckoe npeacrapienue BbIOOpku. [lonmron, ructorpamMmma,
KyMyJisiTa. UuCiioBbIe XapakTepUCTUKH BRIOOpKH. Mojna n Mmenuana. [loctpoenue
TOYEUHBIX OIEHOK JIJIsl TapaMeTPOB pacrpeaeiacHus. MeToJ MOMEHTOB.
Hecmenennasi, cocrosiTesibHas U TOUEUHAs OLICHKA. DMIIUPUUYECKOE CPEJIHEE U
sMnupuyeckas nucnepcus. [loctpoeHne nHTepBaNbHBIX OLEHOK. JlOBEpUTEIIbHBIN
uHTepBal. Ouenka Tpedyemoro oo6beMa BbIOOpKH. OTHOCTOPOHHUE TOBEPUTEIbHBIC
uHTepBaiibl. [IpoBepka cratuctuyeckux runotes. [prumepsl HCONb30BaHUSI METO/IOB
MaTeMaTUYECKOW CTATUCTUKH MPU PEUICHUHA SKOHOMUKO-YIIPaBICHYECKUX 3a7a4.

5.2 Paspnesibl/TeMbl AUCHUILIMHBI, HX TPYAO0EMKOCTb U BH/bI 3aHATHI
O6uwas mpydoeMKkocmb U3y4eHUs1 GUCUUNMIIUHbI Mo y4e6Homy nnaHy: 3.E. (vacoe) 12(432)
dopma 06yueHus OuyHas Bupg koHTpons 3ayet Jk3ameH(64)
dopma 0byyeHuns OyHo - 3a04Hasn Bug koHTpons 3ayeTt Jk3ameH(64)
dopma 06yueHus 3aou4Has Bup koHTpons
MopaaKoBbIN HOMEp OuHan OuHo-3a04Has 3aoyHan
Ne TeMbl B AyauntopHas AyauntopHas AyauTtopHas
n.n. COOTBETCTBUU C (KoHTaKTHaA) CPC (KoHTaKTHasA) CPC (KOHTaKTHas) CPC
paspenomS1PMA 7 nppc  npP n npic npP n npic NP
1. Tema1.1 4 8 10 2 4 14
2. i Tema1.2 6 8 12 2 6 18
3.  Tema 1.3 4 8 12 2 4 18
4.  Tema 2.1 4 8 12 4 6 16
5.  Tema 2.2 4 8 10 2 4 18
6. | Tema 3.1 6 8 18 4 6 18
7.  Tema 3.2 4 8 10 4 4 24
8. Tema 3.3 2 12 12 4 2 18
9. Tema 3.4 4 8 12 4 4 18
10.. Tema 3.5 4 6 18 4 4 18
11. Tema 3.6 6 6 18 2 6 18
12. Tema 4.1 4 12 12 2 4 18
13. Tema 4.2 6 6 10 2 6 18
14. Tema 4.3 4 10 12 2 4 18
15, Kowcyneraumm 0 12 0 0 12 0
(kOHTaKTHas)
16. MpomexyTo4vHas 0 0 64 0 0 64
atTecTaums (4acos)
BCEIo YACOB o
AVNCLIMNNVHE 62 128 242 40 76 316




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 OnpeIeIUTENH.
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 TPAKTHUKYM 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.1O., Muxanun I'.A. [Ipaktukym mo
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
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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. Jlanbl MaTpuiisl A= 10 3 u B=|1 0] .Hahtu
-2 5
a)marpuny A—3B" | 6)marpuuy A- B
2. Pemmts cucremy MeroaoM Kpamepa u ¢ moMols0 00OpaTHON MaTPUIIBL.

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

3. Pemnts cucreMy ypaBHEHHMIA.
2x-y—-z=-3
x+y—-8z=33
y—=5z=23

4. Ha ocHOBe MOAENU MEXOTpaclieBOro OanaHca HAaWTH BaJIOBBIA BBITYCK

200 .
MNPOAYKIHMH JJIsI KOHCYHOTI'O CIIPOCa C= (300] N TCXHOJIOTHYCCKOU MaTPUIbI

(0,125 0,4]
A= .
0,25 0,3
5. Ilpeanpusitue okaspiBaeT 2 BHJA YCIYT W UCIOJB3YET sl 3TOTO 3 BUJA
pEeCypcoB B OTpaHUYCHHBIX KOJMYECTBAaX. |- pecypc wumeercs B
konuuectBe 50 enmuui, 2-H pecypc B koiuuectBe 200 emunun u 3-i
pecypc B kosmmuectBe 160 enunun. Jljis okazaHusi OJJHOM yCiayru 1-ro Buaa
Tpedyercs 5 en. 1-ro pecypcea, 20 en. 2-ro pecypca u 32 en. 3-ro pecypca, a
JUIs OKazaHusi ogHOM ycnyru 2-ro Buaa — 10 ex. 1-ro pecypcea, 5 en. 2-ro
pecypca u 8 exn. 3-ro pecypca. Omnpeaenure, CylEeCTBYET JIM TaKOW IUIaH
OKa3aHMs yCIyr, MpU KOTOPOM OYIyT U3pAcXOAOBaHbl BCE MMEIOIIMECS Ha
OPEANPUATAUA PECYPCHI.
Paznen 2. AHaIMTHYeCKAsl TeOMETPHUSA
Tema 2.1. Ananutuueckasi reOMeTpUs Ha MIOCKOCTH.
Tema 2.2. AHanuTH4eCKasi TEOMETPUS B TPOCTPAHCTBE.
Cnucok JmTepaTypsl 110 pa3aeiy:

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,(3:01) m M,;(1;-2;-3).

Pa3znen 3. MaremaTu4eckuii aHAIM3
Tewma 3.1. Hucnossle nocienoBaTenbHOCTH. [Ipeaerbl 1 ux cBONCTBA.
Tema 3.2. @ynkuumu oaHoW nepemeHHoul. [lpexgen W HenmpepbIBHOCTH
GyHKIUH.
Tema 3.3. JluddepennmanbHoe ncurucieHne GyHKIUN OJTHON TepEMEHHOM.
Tema 3.4. HHurterpanbHOe ucuuciaeHue GyHKIUN OJHON TEepEMEHHOM.
Tema 3.5. [duddepeHunanbHoe U HHTETPAIbHOEC HUCUUCICHHE (YHKIUH
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
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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

B lim T

2
n—o0 n X—0 4X + 5 x—0

Hcnonb3yd 1-i u 2-i1 3amMedaTebHbIe NPEAEIbl, HAUTU MPEIEIIbl:

. sindx+3x? . 4+ x 2
a)hm—xa 0) hm( j :

x—0 5 X—0 5 - X

3. Jlns ¢yHkumu y= f(x) HalTH TOYKU pa3phiBa, €CIM OHU CYLIECTBYIOT.

Hatb ux kinaccudukanuto. Caenarb 3cku3 rpaduka GyHKIUU.
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3%, x<0,
y=qsinx, O0<x<u,

0, x>

Vx+1.

4. B Touke x=3 HaNTU 3HaYEHUE NPOU3BOJAHON (DYHKIIMH y = Gt +
x —

5. Haiitu mpousBoiHbIe (hyHKITUI:

_ . \cos
2) y:10g23(tg3x), 6) y:(1+e x)C x.

" _ .2 x2
6. Berancnute (O),CCJII/I y=x -€

7. PaCKpBITB HCOMPCACICHHOCTD, UCITOJIB3Y: IIPAaBHUJIO Jlonnrans:

in 5x + 4x? T _aret
limsm X+ 4ax 1 3" +841Inx 1 ) arctgx
a) x>0 2% ) s o B) mem_

>

8. Haiftu acumnitoTsl rpaduka QyHKIMH

x'+5
fx)=

x-3
9. Haiitu Touku nepernba, MpoOMEKYTKU BBIMYKJIOCTH M BOTHYTOCTH rpaduka
byHKIIMN

2x°
f(x)=
1+ x
10. HaiiTi HeomnpeaeeHHbIe HHTErPaJIbl:

j(4 5 J‘ 3x+1 dx
X +3x+11)dx x(x—l)

5

1'1. Beruncnuts onpeaeacHHbIe HHTETPaIbl:

37/2 X 4
j coS—dx ] dx
0 3 ol+ Vax

b

12. HaifTu yacTHbI€ NpOU3BOAHBIE EPBOTO MOPSAKA PYHKIIUU
z=x>+2x+y? -3

B TOUKe M ,(-12).

13. Haittu nonnsiii tuddepenunan GyHkuuu

z= arctg(xy)— \/x3 + y3 .

14. Haiftu rpaguenT QyHKIUH

z= ln(2x4 + 4y2) B TOUKE M, (4;-2).
15. Haiitu 3xcTpeMyMbl (DYHKITUU ABYX MEPEMEHHBIX:

z=x>—xy+y? +9x—6y+20.
16. HaifTu ycioBHbIE€ SKCTPEMYMBbI (QYHKIIUU
14
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Z:4y2 ~10x*, ecnu S5x+y=16.
17. TlpennpusiTie OCYHIECTBISET 3aKynKy aBTOOyCOB IBYX THIOB A u B B
koquuectBe He Oonmee 30 MamMH, KOTOpbIE JOJDKHBI —00€CHEUYUTh
OJHOBpPEMEHHYIO TMepeBo3Ky He wmeHee 1000 maccaxupoB. CTOMMOCTH
aBroOyca tuma A 1200 Tteic. 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 3aKYyNHUTh
aBTOOYCOB KaXKJIOTO THIA, YTOOBI MUHUMHU3UPOBATH PACXOIbI?
18. Ompenenure pa3Mepbl KOHCEPBHOW OaHKH IMJIMHIPUYECKON (OpPMBI,
U3rOTOBJIEHHOM W3 MHUHHMMAJIbHO BO3MOXHOT'O KOJMYECTBA MaTepualia, €CIu
o0beM OaHKM NOKEH ObITh paBeH | y. TonmMHY CTEHOK, JHA W KPBIIMIKU
OaHKU HE YYUTHIBATb.
19. Pemuts 3anauy Komm: 2xyy' = y* —1,y(1) = 2.
20. Pemmts ypaBHEHUSA:
W= =0
2xy'y" = (y")* - 1.

Paznen 4. Teopusi BeposITHOCTE M 3JIeMEHTbl MaTeMATHYeCKOM

CTATHCTHKU

Tema 4.1. Cnyuaiinble COOBITHS U UX BEPOSITHOCTD.

Tema 4.2. CnyyaliHble BEJIMYUHBI U TPOLECCHI.

Tema 4.3. DneMeHThl MATEMAaTUYECKON CTATUCTHUKMU.

Cnucok aumepamypbl no pazoeny:

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

BEPOSITHOCTEW M MaTeMaTHYEeCKas CTaTUCTHUKA. - M.: « 9koHOMUKay, 2012.

2. Kpemep H.II. Teopusi BeposATHOCTEH M MaTeMaTH4ecKasi CTaTHCTHUKA.

VYueonuk. -M.: FOunTu-/lana, 2012.

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

OakanaBpos. -M: Uudpa-M, 2018.

4. IMankun A.C., Ilankun B.A. 3agauum ¢ penieHUsIMU 1O BBICIICH

MaTeMaTHUKe, TEOPUU  BEPOATHOCTEM, MaTEMaTUYECKON  CTaTUCTHUKE,

MaTeMaTU4YeCKoMy TIporpammupoBanuto. - M.: JJamkxoB u K, 2015.

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

5. Iabynun M.U. Maremaruka. - M.: BUHOM. JlaGopaTopusi 3HaHuUi,

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

6. Konemaes B.A., Kamuumna B.H. Teopus BepoaTtHOCTEW W

MaTeMaTudecKasd  CTaTHUCTHKA. - M. IOHUTHU-JIAHA, 2012.

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

7.  HwoxenkoBa JIL.U., HroxenkoBa O.JO., Muxanun I'.A. I[IpakTukym mo

BbIciiel maTemaruke. Yacts 2. - M.: BUHOM. JlaGopaTtopus 3HaHuii, 2012.

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

8. I'mypman B.E. Teopusi BEposITHOCTEl MU MaTreMaTH4ecKasi CTaTUCTHKA.

VYu4. mocobue s CTy. By30B. - M.: IOPAﬁT, 2010.

Bonpocwt ona camonpogepku:

15
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DJIeMEHThl KOMOMHATOPUKH.

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

Teopemsl CII0XKEHUS U YMHOKEHHS BEPOSTHOCTEN.

dopmyia moHOM BeposiTHOCTH U hopmyia baiieca.

[ToBTOopHBbIE UcbITanusA. Dopmyna bepHyiu.

JlokanbHbIe U HHTETpANIBHBIE TeOpeMbl Jlatutaca. @opmyina Ilyaccona.
Cny4daiiHble BETMYUHBI, UX KJaccU]UKaius.

CBONMCTBa U YMCJIOBBIE XAPAKTEPUCTUKHU JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJINYMH.

10. Hekoropele  pacnpencieHusi  BEPOATHOCTEH  JHCKPETHBIX M
HETIPEPBHIBHBIX CIIYYalHbBIX BEJTUYUH.

11. 3agaun MmartemaTuueckol cratucTuku. BpiOopka. ['eHepanbHas u
BBIOOpOUYHAsE COBOKYMHOCTH. CTaTUCTUUECKAsI BEPOSITHOCTD.

12. Cratuctuyeckoe  pacnpeneneHue  BbiOopku.  [lonmuron  wacTtor.
['ucrorpamma.

13. CrarucTuyeckue OLIEHKH MapaMeTPOB PaCIpEICICHHUS.

14. IloHsATHE CTATUCTUYECKON FUIIOTE3BI.

15. Cxema npoBepKH TMIOTE3HI.

16. DOnementsl  Teopunm  Koppemsauuu.  MccnenoBaHue — Cily4alHBIX
3aBUCHUMOCTEN Mexay BenuunHamu. KosapduimeHT koppensuuu U ero
CBONCTBA.

17. TlomsTme o0 makerax MPUKIAJHBIX HOPOrPaMM  MHOTOMEPHOIO
CTaTUCTUYECKOTO aHAJIN3A.

RN RO =

3aoanus ons camocmosamenvHou pabomol:

1. Bec MemkoB ¢ caxapoM TpeAcCTaBiIsieT co0OW  HOPMAaJIbHO
pacrpeieIeHHYI0 CIIy4aHYI0 BEJIMYMHY C MaTEMaTUYECKUM OXKUJIAHHEM
20 xr W cpeaHEKBaapaTH4YeCKUM OTkjiIoHeHuem 0.5 kr. Onpenenutsb
BEPOSITHOCTh TOTO, UYTO CJIyYaHO BBIOPAHHBIA [JI1 KOHTPOJS MEIIOK
Oynetr BecuTh He MeHee 19.8 kr. C kakoil BeposSTHOCTHIO maptus u3 10
MeIKOB OyneT Becuth He Ooiiee 200 Kr?

2. ExxengHeBHBINM CIpoC Ha XJieO B OpraHM3alMi OOIICCTBEHHOTO MHTaHUS
3a/1aeTCsl paclpe/ie]ieHueM BEpOSITHOCTEH, YKa3aHHBIM B TaOnulle; MpH
3TOM ofuH OartoH xJyieba nmpuobperaerca nmo 30 py6., a mpogaercs no 40
py0. Ecnu oH He peanu3oBaH B TOT K€ JIEHb, TO K KOHILY JHSI €r0 MOXKHO
npoaaTh TOJAbKO 3a 15 py0. Benuunna 3amaca xieba MOXET MPUHUMATH
OJIHO W3 BO3MOXHBIX 3HAYEHUU CIPOCa, KOTOPHIE yKa3aHbl B TaOJuIIe.
Ckoy1bK0 6aTOHOB XJie0a CIEayeT 3aKa3bIBaTh €KEJHEBHO?

Cripoc (n) 150 200 250 300

BepositHOoCTh (P(71)) 0.3 0.4 0.2 0.1

3. B rocrununyy nocrynuio 30 HOBBIX TENEBU30POB, CPEIU KOTOPBIX 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 TOTO, YTO POBHO
OJIHO U3 HUX OpaKOBaHHOE.

5. Insg curHanuzanud 00 aBapuM yCTAaHOBJICHBI JIBA HE3aBHCHMO
paboTaIIUX CUTHAIM3aTOpa. BeposTHOCT, TOTO, YTO MpU aBapuu
curHaiauzatop cpaboraer, paBHa 0,99 mist neporo curranusaropa u 0,95
st BToporo. HailiTu BeposiTHOCTH TOro, YTO MpU aBapuu cpadboTaer
TOJBKO OJMH CUTHAIN3ATOP.

6. JluckperHas ciydaifHas BenWYWHA X 3a7aHa PSJIOM paclpeiesieHUs.
Haitru:

F(X) u e€ rpaduk;

M[X];

1) pynkumto pacrpeaeneHus
2) MaTeMaTUYECKOE OXKHUJaHNE

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

7. 3amaHa HeTNpephIBHAS CIIy4aiHas BeMWduHa X C MOMOINBIO TJIOTHOCTH

pacrpeenenus BeposTHocTeii / (x), COCPEIOTOUEHHAS Ha OTPE3KE [z ]

0;x<0
flx)=43x —2x+1;0<x<1
0;x>1.
F(X) u ee rpaduk.
6) Haiitu maTematrueckoe O}KI/I,IIaHI/IeM [x ]
plx]

a) Haiitu dyHKIMIO pacnpeneneHus

B) Haiitu nucnepcuro

2

a+b'3b—aj
2 2 )

r) HaiiTu BeposiTHOCTD MoOMaaHus B UHTEPBAI (

8. Jlana Bb1OOpKa o0beMoM n =30

_________________________________________________________________________________________________________________________

a) HaliTu cratucT4ecKkuil psiji U MOCTPOUTH MOJIUTOH YacTOT.
0) CocTaBuTh MHTEPBAIBHBIA CTATUCTUYCCKHUU psijl, B3sB 7-10 WHTEpBaNOB, U
NOCTPOUTH TUCTOTPAMMY YacCTOT.

17
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B) Hailitu marTematumyeckoe oxujgaHue *> BBHIOOPOUHYIO TUCIIEPCHUIO D,

2
UCIPABJICHHYI0 BBIOOPOYHYIO JUCHEpPCUI0 S >  BBIOOPOYHOE CpeaHee

KBaApPpaTHICCKOC OTKIOHCHHC O-“, HCIIPABJIICHHOC CPCAHCC KBAAPATHYCCKOC

OTKJIOHEHHUE S.
9. Menemxepy 1o 0€30MaCHOCTH KJIMEHTOB HEOOXOAMMO MPOAHATM3UPOBATH
ypOBeHb ee obecnieueHus. 3BeCTHO, YTO B CPEeIHEM KaXKJIbIE YETHhIPE Tojia C
KJIIMEHTaMU TPOUCXOASAT 2 CephE3HBIX HECUAaCTHBIX ciiydas. Kakum Oyner
3aKOH pACOpEAEICHUs] YHCIa HECYACTHBIX CIIy4yaeB 3a YKa3aHHBIU
MPOMEXKYTOK BPEMEHHU, U KaK BBITISIUT ero rpaduk? KakoBbl 4HCIIOBBIC
XapaKTepUCTUKU dTOro pacnpenenenus? Kaxodt Bum wumeer (QyHKIuUsA
pacnpeneneHnsl Yucia HECYACTHBIX CllydaeB 3a yerbipe roga? YUemy paBHa
BEPOSITHOCTh TOT'O, YTO 3a YETHIPE roAa C KJIMEHTAMH MPOU30MIAET MEHEEe 3-X
HECYACTHBIX CIIy4aeB?

10. TIo BeIOOpKE 0OBeMa " =9, u3BIeUeHHON M3 HOPMAJLHON TeHEpaTbHOI
COBOKYITHOCTHU C M3BECTHBIM CPEIHMM KBaJPaTHUECKHM OTKIOHEHHeM O =4

HaiijleHa BBIOOpOYHAS CpEeaHss x=16,5 IIpu ypoBHe 3Hauumoctu 0,05
IPOBEPUTh HYJEBYIO THIIOTE3Y Hy:M(X)=15 Ipyu  KOHKYpHUPYIOIIEH
rumorese Hi i M(X)>15

11. ITo nByM BBIOOpKaM, 00BEMBI KOTOPHIX N=10 1 m=8, W3BICYECHHBIX W3
HOPMAJIbHBIX T€HEPATBHBIX COBOKYITHOCTEH, HalJIeHbl BHIOOPOYHBIE CPEIHUE

- ~ . ) _
(¥=1423 y y=145.3Y y yenpasnennsie qucnepenn (Sx =27 4 5, 3’2). [Tpu
a =0,01 H, :M(X)=M(Y)

IIpYU KOHKYPUPYIOIIEH TUIIOTE3€ , cuuTas, uro O (x)=D(r )
12. TlocTpoiiTe nuarpaMMy pacCE€HMBaHUs IJs JIBYMEPHOW COBOKYIHOCTHU
JAHHBIX O KOJMYECTBE KOHTAKTOB MEHEIKEPOB IO MPOJakaM FOCTUHHUYHBIX
yciayr u oObeMax WX NpOoJax, MpeACTaBIeHHOW B Tabnuie. BrisicHute,
CYIIECTBYET JIM MEXK1y YKa3aHHBIMH BEJIMYMHAMU B3aUMOCBS3b.

YpOBHE 3HAYMMOCTHU IIPOBEPUTDH HYJIEBYIO THIIOTE3Y

H, :M(X)=M(Y)

1 MeHegsep HoHTauTel |Obbem npogam

2 Crpunoe A.A. 140 126200

3 beroukuii 6. 220 182510

4 |PaskvH LA, 160 141770

5 |ArywswH P 170 138280

7. OCHOBHASA U JOHNOJHUTEJIBHAS YUEBHAS JIMTEPATYPA

OcHoBHas 1. banmgun, K. B. Beiciias maremaruka : yueOnuk : [16+] / K. B. banaun,
auTeparypa B. H. bamuneixos, A. B. Pykocyes ; nox o6u. pex. K. B. bannuna. — 3-

e u31., crep. — Mocksa : ®JIMHTA, 2021. — 360 c. : Tabu., rpad.,
cxeM. — Pexxum jocTymna: mo mopamnucke. —
URL:https://biblioclub.ru/index.php?page=book&id=79497 . —
bubnuorp. B kH. — ISBN 978-5-9765-0299-4. — TekcT : 31€KTPOHHBIH.

2. IMankun, A. C. 3aigauu ¢ pelIeHUsIMU 110 BBICIIIEH MaTeMaTHKe,
TEOPUU BEPOATHOCTEN, MATEMATUYECKON CTATUCTHUKE,
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MaTeMaTHYeCKOMY MPOrpaMMHUPOBAHHUIO : ydeOHoe mocobue /

A. C. Illankun, B. A. [Ilankus. — 10-e u3g., crep. — Mocksa : Jlamkos
n K°, 2021. —432 c. : un., Tadmn., rpad. — (YueOHbIe U3aaHUs IS
OakasiaBpoB). — PesxuM goctymna: 1o noJguucke. —

URL: https://biblioclub.ru/index.php?page=book&id=684406 . —
bubmuor.: c. 428. — ISBN 978-5-394-04457-1. — TexkcT :
JJICKTPOHHBIN.

TyranOaes, A. A. Beiciias MaTemaTiKa : GyHKIIMM MHOTHX
MEePEMEHHBIX, ABOWHbIC U TPOHHBIE HHTETPabI : y4eOHuK : [16+] /

A. A. Tyran6aeB ; MockoBckuii ['ocynapcTBeHHBIN Y HUBEPCUTET
nMmenu M. B. JlomonocoBa. — Mocksa : ®JIMHTA, 2019. — 228 c. : n.
— PexuM gocryna: no noanucke. —

URL: https://biblioclub.ru/index.php?page=book&id=611208 . — ISBN
978-5-9765-4180-1. — TekcT : 2MEKTPOHHBIN.

bannun, K. B. Kpatkuii kypc BeIcieii MaTeMaTuKH : yueOHUK /

K. B. bannumn, E. JI. Makpuneuxo, A. B. Pykocyes ; nozg o6mr. pexn. K.
B. banauna. — 5-e u3n. — Mocksa : JlamkoB u K°, 2021. — 510 c. : ni.,
Tabdi., rpad. — (Yuebnble uzganus s 0akanaBpos). — Pexum
JOCTYMA: MO MOJIUCKE. —

URL: https://biblioclub.ru/index.php?page=book &id=684195 . —
bubmuorp. B kH. — ISBN 978-5-394-04146-4. — TekcT : 371eKTPOHHBIN.

. Martemaruka u nHopmartuka : pakTUKyM : yueOHoe rnocodue /

E. H. T'ycena, U. 10. Ebumosa, P. 1. KopoOkoB [u ap.]. — 5-¢ u3.,

crep. — Mocksa : ®JIMHTA, 2021. — 399 c. : Tabu., rpad., cxem. —
Pexxum fgocrymna: no noamnucke. —
URL:https://biblioclub.ru/index.php?page=book&id=83437 . —
bubmuorp. B kH. — ISBN 978-5-9765-1193-4. — TekcT : 371eKTPOHHBIN.

JlomonHuTeIbHAS
auTeparypa

. Bricmas maTeMartuka s 5KOHOMHUCTOB : yuel. mocodue A CTy/.

skoH. By30B / H.III. Kpemep [u ap.] ; mox pexa. H.ILL. Kpemepa. - M. :
IOHUTH, 1997. - 439 c.

. MaremaTuka B YJKOHOMHUKE : y‘ICG.-HpaKT. rmocooOue 1o

MareMaThuyeckoMmy aHanu3zy / aBT.-cocT.: B.W. 3abeitBopora, O.T.
3aBbsioB; YpCOU ATuCO, Kad. Beiciieit matemaTuku. - YensOuHCK,
2007. - 184 c.

. Maremartuka B 3xoHOMHKEe. OCHOBBI INHEHHOU ajareOpbl, BEKTOPHON

anreOpsl U aHATUTUYECKOM TeOMEeTpHH : yuel. mocodue / aBT.-COCT.:
B.1. 3a6eiiBopora, O.I". 3aBbsuioB ; 2. YpCOU ATuCO, Kad. Bbic.
MmaTteMaTuku. - Yensaounck, 2006. - 128 ¢

. HpaKTI/IKYM 110 BBICHIEH MaTeMaTHKe AJIs1 SKOHOMMCTOB : y‘ICG

noco6ue 1 By3oB / nox pen. H.ILI. Kpemepa. - M. : KOHUTH,
2004.,2005 - 423 c.

8.

HEPEYEHDB ITPOTPAMMHOI'O OBECIIEYHEHMUA],

NHPOPMAILIMOHHBIX CITPABOYHbBIX CUCTEM U UHTEPHET -
PECYPCOB, HEOBXOAUMBIX J1JIs1 OCBOEHUSA JUCIHIUIIJIMHBI

(MOJLY.JIST)

Ne

wn WuTepHer pecypce (azpec) Onucanue pecypca

1. http://znanium.com/bookread.php D1eKTPOHHO-0MOIMOTEUHAs cucrema,
cojepamasi JHUTEpaTypy IO MaTeMaTHKe H
CTaTUCTHKE
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2. CaiiT o pemieHuIo 3aaa4 JUHEHHON anreOphbl B
pexuMe  onnaiiH.  IlpencraBieHsl  crOCOOBI
http://www.reshmat.ru pelieHuss  CUCTeM  JMHEHWHBIX  YpaBHEHUH,
BBIYMCJICHUE  ONpENEIUTENICH,  JEUCTBHS  C
MaTpuaMu

3. | http://www.mathworks.ru Caiir  comepxxkutr mnporpammsl MATLAB ¢
QITOPUTMaMH JUIsI MaTEeMAaTUYECKMX pPacyeToB U
rpaduueckoil BU3yajln3auuu

4. http://diffurov net Caiitr mo  pemenuro  nuddepeHHATBHBIX

yYpaBHEHUN
5. http://integraloff.net CaiiT npegHasHaueH A PELICHUS _PasIMHbIX
3aJa4 0 MaTeMaTHKE B PEKUME OHJIAHH
6. D1eKTPOHHO-0MOIHOTEUHAs cucrema,
http://www.iprbookshop.ru/ coJepkaiias JUTEpaTypy IO MaTeMaTUKe U
CTaTUCTHKE
7. | http://math.semestr.ru Caiit, coaeprKaliuii aaropuTMbl perIeHUs

PA3JIMIHBIX MATCMATUYCCKHX 3a1a4

9. TPEBOBAHUSA K MATEPUAJIBHO-TEXHUYECKOMY U YYEBHO-
METOANYECKOMY OBECIIEYEHHMIO JUCHUTIJIMHBI (MOAYJIA)

[ToMetienusi, B KOTOPBIX MPOBOASTCSA 3aHATHUS, MPEACTABIAIOT COOOM yueOHbIe
ayIUTOPUU JIJI1 MPOBEACHUSI YUEOHBIX 3aHATHI. JlaHHBIE ayAUTOPUM OCHAIICHHBIC
000pyIOBaHUEM U TEXHUUECKUMHU CPEJICTBAMU O0YUYECHUS.

KomnbroTepsl, NH(OPMALMOHHO-TEJIeKOMMYHUKAIIUOHHbIE ceTH,
annapaTHO-NPOrpaMMHbIe M ayJIMOBH3yajbHble CpPeACTBA, HaXoAslIuecs B
y4eOHBIX ayIUTOPUAX:

- HoyTOYK Lenovo B50 (s mpenoaaBaTessi) ¢ BBIXOJIOM B CETh HHTEPHET;

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

- akkycTHieckas cuctema Microlab;

- 9KpaH JJIsl IPOEKTOPa;

- I0CKa MapKepHas (yuyeHHuuecKas JOCKa);

[lomenienuss [1yIsi  CaMOCTOSITENIBHOM — pabOThl  00yYaroUIUMXCsi  OCHAIEHbI
KOMIBIOTEPHOU TEXHUKOU U UMEIOT BO3MOXKHOCTh MOJIKJIIOYEHUS K CETU UHTEPHET U
00ecneynBalOT JIOCTyN K 3JIEKTPOHHOW HH(POpMAIIMOHHO-00pa30BaTeNbHON cpene
aKaJeMuu.

10. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B mpomecce  ocBoeHWs — AWCIUIUIMHBI ~ UCIOJB3YIOTCS  CIICIYIOIIHE
00pa3oBaTeIbHbIE TEXHOJIOTHUH:

1. CranpapTHbie MeTOAbI O0y4YeHUS:

®  JIEKIUH;

®  [IPAKTHUYECKHE 3aHATHUS, Ha KOTOPBIX OOCYKIAIOTCS OCHOBHBIE MPOOJIEMBI,
OCBELICHHBIE B JIEKIMIX U C(HOPMYJTUPOBAHHBIE B TOMAIITHUX 3a/1aHUSX;

®  [HCbMEHHBIE UM YCTHBIE JOMAILHUE 3a/1aHHUS;

®  pacyYeTHO-aHAJUTHUYECKUE, PACUETHO-TpaUUECKHE 3aTaHMS;
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e  KOHCYJIbTallMU MPEIOIaBaTEIICH;

e caMmocTosiTelbHAasi paboTa CTYAEHTOB, B KOTOPYIO BXOJIHUT OCBOCHHE
TEOPETUYECKOTO MaTepuasna, MOArOTOBKA K MPAKTUYECKUM 3aHATHSIM, BBIIIOJHEHUE
YKa3aHHBIX BBIIIE MTUCbMEHHBIX/YCTHBIX 3aJlaHuil, paboTa C JIUTepaTypoil.

2. Meroasl 00y4eHMs ¢ TNPpUMEHEHMEM HWHTEPAKTHBHBIX (opMm
o0pa3oBaTeJbHbIX TEXHOJIOIHIA:
® MHTEPAKTUBHBIC JIEKIIWH;
® KPYIJIbIE CTOJIBI;
® IPYNIOBBIE JUCKYCCUU U TIPOEKTHI;
®00CYyKJIEHUE PE3YIbTATOB PAOOTHI CTYJEHUYECKUX HUCCIEA0BATEIbCKUX IPYIII.

JINCT COT'JTACOBAHUMA
Ne n/m ' IIana’t:xE:mume | Damuiina ,[_ %_éi_lli_ﬂ.b_ Jlata
1 | Kaenpa 3kOHOMHEH . 0.B. 3yvoroea i i;_:??ls";,";{r’;_-- , 25 042023
g Kadeapa MuVTI | E.B. Mackaitknna il Q/?L e 75 04,2023
[ 3 | I\fa_@e;lpm I'l:',Mj_I,_.m__i-E.l_]._i:iugl_-:-arﬁmﬂi _ . £ "‘: j | 25.04.2023
4 | Vyed.-MeTo1. oTaen | M.O. epadnuena ] / :-/Vf E}"j 25.04.2023
5 | Bubanoteka . I".B. llInakogra 5 .;({I,'zf*f,» s 25.04.2023
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