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1. TACIIOPT PABOYEN ITPOI'PAMMBbI YYEBHOM JUCIIATLIAHBI
MATEMATHUKA

1.1. OdnacTs npuMeHeHNns1 pado4eil MPOrpaMmbi:

Pabouas nmporpamma yuyeOHOW JUCHUIUIMHBI SBJISETCS YacThIO MPOTPamMMbl
MOJATOTOBKM CHEIUAIMCTOB CpeAHero 3BeHa mno crneuuanbHocTu 38.02.06
DUHAHCHI.

12  TpeGoBaHus K pe3yJbTaTaM O0CBOEHHS IMCUMILINHBI:
B pesynbTarte ocBoeHus: yueOHON AUCIUIUIMHBI 00yYaroIINiics K0J2KeH YMeTh!

— peuaTh NpUKIAJHbIE 3a]]a4u B 00JaCTH Npo(hecCUOHANBHON e TEeNbHOCTH;

B pe3ynbTarte ocBoeHUs yUeOHON JUCITUTUTMHBI 00YYarOIIHICS H0JKeH 3HATD.

— OCHOBHBIC MATEMATUYCCKHUE METO/IbI PEIICHUS MPUKIIAHBIX 3a/1a4;

— -OCHOBHBIC IIOHATHS M METOABl MAaTEMAaTUYCCKOrO aHajau3a, JIUHEHHOU
anreOpbl, TEOPUIO KOMIUIGKCHBIX YHCEJ, TEOPHUH BEPOSTHOCTEH W
MaTeMaTHYEeCKON CTATUCTHUKU;

— - OCHOBBI HHTETPAJILHOTO U TG ()EepEeHITNATBEHOTO UCYUCIICHHUS;

— - pOJIb M MECTO MaTeMaTUKH B COBPEMEHHOM MHpE IIPH OCBOCHUH
npodecCHOHAIBHBIX  TUCHMIUIMH W B cdepe mpodeccruoHaTbHOU
NEeSATeITLHOCTH.

B pesynpraTe ocBoeHHS ydeOHOM AUCIMILIMHBI OOYYArOIIUHCS JTOJDKEH 00JaaaTh
o0muMu U TMPo(ECCHOHATHPHBIMU KOMIETESHIIMSIMH, BKJIIOYAOIIUMUA B ceOs
CIIOCOOHOCTb:

OK 01. BeiOupath cmocoObl pemieHus 3amad MpoQecCHOHATBHON NeITeNTbHOCTH,
MIPUMEHHTEIIPHO K Pa3IMIHBIM KOHTEKCTaM

IIK 1.1. PaccuutpiBaTh MOKa3aTesiM MPOEKTOB OIOJKETOB OIOJIKETHON CHUCTEMBI
Poccuiickoit @enepannn

IIK 1.2. O6ecnieunBaTh UCIIOTHEHUE OIOKETOB OIOIKETHOM cucTeMbl Poccuiickoit
denepanuu

[IK 1.3. OcymecTBasiTb KOHTPOJIb 3a COBEPIICHUEM OIEpAlMid CO CpPEeICTBAMU

O101KeTOB 010/ XKeTHOM cucteMbl Poccuiickoit deneparnu



I[IK 1.5. ObecneunBath  (UHAHCOBO-3KOHOMUYECKOE  COINPOBOKICHUE
NEATEIbHOCTH IO  OCYLIECTBIICHMIO 3aKyIllOK JUIsi TOCYZApCTBEHHBIX U
MYHULUTTAIBHBIX HY K]

I[IK 2.1. Onpenensts HaJIOrOBYIO 0a3zy, CyMMbl HAJIOTOB, COOpPOB, CTPaXOBBIX
B3HOCOB, CPOKM HX YIUIAThl M CPOKHU IPEICTABIEHUS HAJIOTOBBIX JIEKIapaluil u
pacyeToB

[IK 2.2. O6ecneunBaTh CBOEBPEMEHHOE U TOJHOE BBINOJIHEHHE 00S3aTENbCTB IO
yIjlaTe HaJloroB, cOOpPOB M JPYrux o0s3aTeNbHbIX IUIaTeXe B OIOJIKETHI
oromkeTHol cuctembl Poccuiickoit denepanuun

IIK 2.3. OcyiiecTBasTh HAJOTOBBIA KOHTPOJIb, B TOM YHCJIE B ()OpME HAIOTOBOTO
MOHUTOPHHTA

I[IK 3.1. IlnaHupoBaTb M OCYIIECTBJISATH MEPONPUATHA MO YIPABICHUIO
(UHAHCOBBIMH pECypcaMH OpraHu3aIiu

I1K 3.2. CoctaBisTh (PMHAHCOBBIC TUTAHBI OPTaHU3AIIT

IIK 3.3. OnenuBath 3PeKTUBHOCTH (HPMHAHCOBO-XO3SUCTBEHHON AEATEIHLHOCTH
OpraHu3aluy, JIAHUPOBATh U OCYIIECTBISATh MEPOIIPUATHS 1O €€ TTOBBIILICHUIO

I[IK 3.4. OOGecneunBaTh OCYIIECTBICHHE (PUHAHCOBBIX B3aMMOOTHOIIECHUN C

OpraHu3alusMH,  OpraHaMd  TOCYJapCTBEHHOW  BIaCTU M MECTHOTO
caMOyIIpaBJIeHUs
I[IK 3.5, Ob6ecneunBaTh  (PUHAHCOBO-PKOHOMUYECKOE  COIMPOBOXKICHUE

JESTENHHOCTHU TI0 OCYIIECTBICHUIO 3aKYTIOK JIJIST KOPIIOPATUBHBIX HYX]T

IIK 4.2. OcyuecTBisTh NpeABAPUTEIbHBINA, TEKYIIHI U MOCIEAYIOMNNA KOHTPOJIb
XO3SIICTBEHHOM IESITEIbHOCTH O0BEKTOB (DMHAHCOBOTO KOHTPOJIS

1.3 KoauyecTBO 4YacoB Ha OCBOeHHe padouyeil mporpaMmbl Y4eOHOM
AUCUUTLINHBI:

00s13aTETTPHON ayTUTOPHON y4eOHOW HArpy3KH - 52;

CaMOCTOSITETTbHOM paboThI - 6 yaca.

KOHCYJIbTAIlH -2

MIPOMEKYTOUHAs aTTecTanus - 4



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOU TVCIUATLIAHBI

2.1. O6bem y4eOHO TMCIUILIMHBI M BUIbI Y4e0HOH padoThI

Buj yueGHoi paGoThI KouanuecrBo
4acoB
MakcumarbHast yaeOHast Harpy3ka (BCero) 52
O06s3atenpHast ayTMTOpHAs yaeOHasi Harpy3ka (BCero) 46
B TOM YHCIIE:

MPAKTHYECKHE 3aHATHS 20
CamocrosTenbHas paboTa (Bcero) 6
Koncynpranum 2
[TpomexyTouHas aTrectanus 4

Hrorosas arrectaiys B (JopMe KOMIUIEKCHOTO K3aMeHa




2.2. TemaT4yecKMii IVIAH U COep;KaHMe YUeOHOH AUCHMILIMHBI MaTeMaTHKa

HaumenoBanne | Coaep:xkaHue y4eOHOro MaTepuaJjia, IPaAKTHYECKHe 3aHATHS, CAMOCTOsITe/IbHasI padoTa Oobem Yposenn
Pa3iesioB H TeM 4acoB OCBOCHMSI
1 2 3 4
Pazgen 1. JIluneiinas ajareopa 13
Beezenue. 3HaueHne MareMaTHKY B PO(ECCHOHATTBHOM IESITEIbHOCTH U ITPY OCBOEHUH 1 1
rpodeccroHaTbHOM 00pa30BaTELHON MPOTPAMMBI.
Tema 1.1. Copep:xaHue yueOHOro MaTepuaia 6
Marpwuisr 1 [lonstTne Mmatpunpl. Turmel marpun. JIeHCTBUSL ¢ MaTpUIlaMH: CIIOKEHUE, BBIYMTAHUE 2 2
OTIPECACIITUTEIIH. MaTpull, YMHOKCHHE MAaTPHIIBI HA YMCJIO, TPAHCIIOHMPOBAHNE MAaTPHIL, YMHOXKCHHEC MaTPHII,

BO3BEJICHUE B cTeneHb. Onpenenurenb KBaapaTHOH MaTpullsl. Onpenenurend 1-ro, 2-1o, 3-ro
nopsinkoB. [IpaBuiio Capproca. CBoiicTBa OnpeaeanTeNe.

IIpakTuyeckas padora Ne 1 -4:
[IpowusBecTn apudmMeTHIecKre EUCTBHS C MaTPUIIAMH.
Bbruucnuth onpenenuTenb KBaapaTHON MaTpUllbl 1-3 MOpsSaKOB.

Boruncnuth onpenenuTenb KBaapaTHOM MaTpulbl MeToioM Capproca. 4 3
Haiiti oOpaTHyro marpuiry.
Tema 1.2. Conep:xanue yueOHOro MaTepuaia 6
Cucremsl OCHOBHBIE ITOHATHS Y ONPECIICHHS: OOIINI BUJ CUCTEMBI IMHEUHBIX ypaBHeHui (CJIY) ¢ 3-1 4 1,2
JIMHEHHBIX nepeMeHHbIMU. COBMECTHBIE OTIPE/IETICHHBIE, COBMECTHBIE HEOIIPEIeJICHHbIC, HECOBMECTHBIE
ypaBHEHUI CJIY. Pemierne CJIY no dopmynam Kpamepa.
IMpakTuyeckasi padéora Ne S -6: 2,3
Pemuts cuctemy TMHEHHBIX ypaBHEHHH C 2 IepeMeHHbIMU MeToZioM Kpamepa. 2
Pemuts cucremy nuHEHHBIX ypaBHEHHH C 3 IepeMeHHbIMU MeToZioM Kpamepa.
CamocrosTesbHast padoTa: 1

Ortpabotars HaBbIkH perieHust CJIAY metosom ["aycca u MmeTozioM 0O6paTHOI MaTpHIIbL.

Pa3nen 2. MaTteMaTH4ecKHii aHAJIH3. 12

Tema 2.1. |C0;[epma}me Y4eOHOro Marepuaja 4




OyHKIWA.

AprymenT u pynkuus. O6nacTs onpeaeneHust 1 0061acTh 3HaueHnid GpyHkmu. CriocoObt
3amanusl QYHKIUH: TAOIUYHBIN, rpadudecKuii, aHATMTUYECKHM, CITIoBeCHBIH. CBOIMCTBA
(YHKLIUH: YeTHOCTb, HEYETHOCTb, MIEPUOANIHOCTH, MOHOTOHHOCTh, OTPAHMYEHHOCT.
OcHOBHBIE dJIEMEHTapHbIC (PYHKIIMH, MX CBOMCTBA M TPaHKH.

IpakTuyeckas padora Ne 7 -8:
HccnenoBath GyHKIMY Ha 001aCTh OIPEICIICHUSL.
HccnenoBaTh 31eMeHTapHbIe QYHKINH.

Tema 2.2.
[Ipenensl n
HENPEPBIBHOCTb.

Copep:kanue y4e0HOro Mmarepuajia

oo

UwucnoBas mociienoBaTeIbHOCTD U ee rpesen. [Ipenen ¢pyHkimn Ha OECKOHEYHOCTH U B TOUKE.

OcHoBHbIE TeOpeMbl 0 Tipenienax. [1epBblii 1 BTopoii 3aMedatenbHble rpeenbl. HenpepbIBHOCT

(YHKIMY B TOUKE U Ha MPOMEXYTKe. Touku pa3pbiBa EPBOTO U BTOPOTO Poja.

2,3

IMpakTnyeckas pagora Ne 9 - 12:

Brraucnauts npenensr GyHKIwii.

PackppeITh npocreiiire HeonpeaeIeHHOCTH.

BreraucnauTs npenenst PyHKIMN ¢ MCTIOJIb30BaHUEM 3aMeUaTeIbHBIX TTPEICTIOB
PackpbITh npocreiiie HeonpeaeJIeHHOCTH.

2,3

CamocrositesibHasi padora:
OT1paboTaTh HaBBIKUA PACKPBITHS HEOTPEICTICHHOCTEH.

Paznen 3. IndgdepeHumnanbHoe ncuncieHme.
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Tema 3.1.
[IpomsBoaHas GyHKITUH.

Conep:xanue yueOHOro Mmarepuaia

Onpenenenue npor3BoaHOM. ['eoMeTpruiecKnii CMBICI IPOU3BOIHOM. MeXaHUUYECKUIT CMBICIT
pou3BoIHOM. [Ipor3BOIHBIE OCHOBHBIX AJIeMEHTapHBIX (DyHKIMH. [Ipon3BoHAs ClIOKHOM
¢bynxupy. Bropast mponsBo/iHas 1 IPOM3BO/IHBIE BBICIINX HOPSIIKOB.

2,3

IIpakTnueckasi padora Ne 13 -16:

BbruncnuTe npou3BOHbIE CIOKHBIX (QYHKLUH.
Bbruncnute npou3BogHbIe 0OpaTHBIX (QYHKLUH.
BbIunciuTe CKOPOCTh U YCKOPEHUE TENA.
Haiitu popmyny kacarenbHOM K TpaduKy.

CamocrosTesbHast padoTa:
OTtpaboTaTh HaBBIKM HAXOKJCHUS IPOU3BOJHBIX OOPATHBIX (DYHKIIHIA.

Tema 3.2.

Copep:kanue y4e0HOro Mmarepuaja




[Tpunoxenue HNccnenoBanve GyHKIMH ¢ TIOMOIIBIO TTPOU3BOTHOM: HHTEPBATIHI MOHOTOHHOCTH U SKCTPEMYMBI 3 3
TIPOU3BOTHOM (YHKIMH, HHTEPBAJIBI BBITYKJIOCTH U BOTHYTOCTH M TOUKH Ieperuda. ACUMITTOTHI IpaKOB
¢bynkuun. MccnenoBanue QyHKIUA M TOCTPOSHHUE UX TPAPHKOB.
IIpakTuyeckas padora Ne 17: 1 2,3
[ToctpouTs rpadukn HyHKIUH.
Paznen 4. UnterpajibHoe ucqucaeHue. 10
Tema 4.1. Coaeprxanue y4eOHOro MaTepuasa 3
Heonpenenennsiii [TepBooOpa3Has u HeonpeaeneHHbIN HHTEerpasl. OCHOBHBIE CBOWCTBA HEOTPEICTICHHOTO 2 2
HHTErpal uHTerpana. Tabmmia uHTerpagoB. MeTo bl MHTETPUPOBAHKS: HEMIOCPEICTBEHHOE
WHTETPUPOBAHKE, METO]T PA3JIOKECHHUS, METO]T 3aMEHBI TTCPEMEHHOM.
IpakTnyeckas pagora Ne 18:
Berauciuts HeonpeieNieHHbIE HHTETPATbI METOIOM 3aMEHBI IIePEMEHHOIA.
BoraucinTs HeonpeieieHHbIe HHTETPATbI METOIOM MHTETPUPOBAHHUS 110 JaCTSIM. 1 3
Brrauciuts HeonpeeNieHHbIE HHTETPATbI METOIOM Pa3JIOKEHHS.
Boruuciauts HeonpeieneHHbIe MHTErpalibl METOJIOM 3aMEHbBI IIEPEMEHHOIN.
CamocrosiTesibHasi padoTa: 1
Bbruuciauth HeonpeiesieHHble HHTErPaibl METOAOM MHTETPUPOBAHMUS 110 YACTSIM.
Tema 4.2. Conep:xaHue yueOHOro MaTepuajia 2 2
OnpenieneHHbIN 3asaya o oA KpuBoJIMHEHHOM Tpanenuu. [Tonsitre onpenenenHoro nunrerpaia. CBoiicTea 2
HHTErpai omnpeneneHHoro uarerpaina. ®opmyna HerotoHa- Jleioauia. Beraucinenue onpeaeieHHOro
uHTerpaia. Beruncnenue miomam miockux Quryp.
CamocrosiTesqibHas padora: 1
Bbruucnauts miomam miockux (Guryp ¢ moMoIIbIO OMPEIeIeHHOTO HHTErpaia.
Pa3ngen 5. KomiiekcHbIe YncIa. 2 2
Tema 5.1 Coaepxxanue y4eOHOro MaTepuasia 2
KomriekcHele uncna.
Onpenenenre KOMIUIEKCHOTO Yucia. ApudmMeTndeckue onepayy Hajl KOMIUIEKCHBIMH 1

YuCJjiaMU, 3alITMCaHHBIMU B aJII™ e6paI/Iqec1<017I (bopMe. FGOMC’I’pI/I‘leCKa}I HUHTCPIIPCTALA
KOMIUICKCHBIX YHCCII. MOI[y.]'IL " apryMmeHTBI KOMIUJICKCHOI'O 1M CJIa.




IIpakTnyeckas pagora Ne 19: 1 2,3
[MpousBecTu apupMeTHIecKue IeHCTBUS C KOMITICKCHBIMU YUCIIAMH.
CamocrosiTesibHast padoTa: 1
[TpuBecTH KOMIUTEKCHBIC YKCiIa K areOpanmdeckoit opme.
Pazgen 6. Teopusi BeposiTHOCTEH U MATEMATHYECKAS CTATUCTHKA. 2 2
Tema 6.1 Coaeprxanue y4eOHOro MaTepuasia 2
Teopus BeposiTHOCTEN U 3 ;
JIEMEHTHI KOMOWHATOPHOTO aHAJIHM3a: Pa3MEIIICHHs, TIEPeCTAaHOBKH, coueranus. Dopmyria 1
MaTeMaTIHCCKas Hetrorona. Ciydaiinbie coObitusi. BepositHocTh coObITHsL. [IpocTeinme cBoiicTBa BEPOSTHOCTH.
CTaTHCTHKA. 3aaun MaTeMaTHIecKol crarucTuku. Beibopka. Bapuarmonssiii psii. KonnuecTBeHHbIE
XapaKTePUCTHKHU BAPHAIIMOHHOTO Psifa.
IpakTuyeckas padora Ne 20: 1 2,3
OnpenenuTh BEPOSATHOCTH COOBITHH.
Pasnen 7. JluckperHasi MaTeMaTuKa. 2
Tema 7.1 Coaep:kanye yueOHOro MaTepuajia
JuckpetHas [Ipenmer nuckpeTHO MaTeMaTUKU. MeCTo U poJib TUCKPETHON MAaTEMATUKU B CUCTEME 2
MaTeMaTHKa. MaTeMaTUYECKUX HayK U B PELLICHUH 33/1a4, CBSI3aHHBIX ¢ 0OecriedeHreM HHPOPMaIIMOHHOM
0€3011aCHOCTH.
KomIuiekcHbIH 3K3aMeH
Bcero yacoB aynuTopHO#t Harpy3Ku 46
Yacel caMOCTOSTENHHOU pabOThHI 6
Koncynpranuu 2
[TpomexyTouHas aTTecTalus 6
Hroro: 52

JUi1s1 XapaKTepUCTHKH YPOBHSI OCBOSHHS y4eOHOT0 MaTeprala HCIIOIB3YIOTCS CIeIYIOIIe O003HAYCHHS:

1 o3HaKOMUTEIBHEIH (y3HABAaHHE paHee H3yIeHHBIX OOBEKTOB, CBOICTB);

2. penpOIyKTUBHBIN (BBITOIHEHUE JESITEIBHOCTH 10 00pasily, MHCTPYKIIUU WITH TI0/T PYKOBOJCTBOM )

3. MPOMYKTUBHBII (TTAHUPOBAHKE M CAMOCTOSITEIIHOE BBITIONIHEHHUE JISSITELHOCTH, PElICHHE POOIEMHBIX 3371a4).
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3. YCJOBUS PEAJTIM3AILIANA YYEBHOM JUCHUILIMHBI

3.1. Tpe6oBaHMsA K MUHMMAJIBHOMY MaTepPHATbHO-TEXHUYECKOMY 00ecriedeHHI0
Oo0opynoBaHue yueOHOro KadnuHeTa:

— IIOCAJI0YHBIE MECTA MO KOJIMYECTBY CTY/ICHTOB,;

— pabouee MECTO MPENoAaBATES;

— KOMIUIEKT Y4eOHO-HATJISAHBIX TOCOOMI MO JUCHUIUIMHE.
TexHuueckue cpeacTsa 00y4eHH:

— KOMIIBIOTED;

— KaJIbKYJIATOPHL.

3.2. UudopmanmonHoe odecneyeHne 00yueHust

OcCHOBHbBIE HCTOYHUKH:
1. TI'yce B.A., I'puropreB C.I'., UBonruna C.B. Marematuka nis mpodeccuili u

CIIEUATIBHOCTEH CcolMalibHO-d9KOHOMHUYecKoro mnpoduisia. OUIL[ «Axamemusy,

2017.

JlonoiHNTEIbHbIE HCTOYHUKH

1. TlpocseroB I'.MI. Marematuka B SKOHOMHKE: 3amauu W peumieHus [Tekct]. —
Anwda-Ilpecc, 2016.

2. boromonos H.B. [IpakTudeckue 3aHATHS 110 MaTeMaTUKe: Y4eOHOe mocodue s
CPEIIHUX CTEIMAIbHBIX Y4eOHBIX 3aBeieHui. - FOpair, 2015.

HNuTepHer — pecypcesbi:

http://www.mathematics.ru MaremaTuka: KoHcynbranuonHbrit [IEHTP

MpEIoIaBaTeIe U BBIITYCKHUKOB MI'Y

http://school.msu.ru Matepuansr o maremaruke B ExmHON Konnekmuu nudpoBBIX

00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika/ OO0pa3oBaTeNbHBIH

MaTeMaTUYECKUUA CAUT



Exponenta.ru http://www.exponenta.ru O6miepoccuiickuii MaTeMaTHYECKUM TTOpTal
Math-Net.Ru http://www.mathnet.ru I[Toptan Allmath.ru — Bcs MaTeMaTHKa B OJTHOM

MECTC
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYESHOM JJUCHUILINHBI

Kontpoar ®  omeHka  pe3yabTaTOB  OCBOGHHUSI  Y4eOHOM  JUCIMILTUHBI
OCYILIECTBIISIETCS MpEroiaBaTesieM B TPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHITHUH,

TCCTUPOBAHUA, A TAKKC BBIIIOJIHCHHA CTYACHTAMHU HWHAWBUAYAJIBHBIX 33,2[3,HPII>1.

Pe3yabTarhl 00yueHus (0OCBOEHHBIE DopMBbI 1 OLIEHKA Pe3yJIbTATOB 00y4eHHs!
yMeHMs1, YCBOEHHBIE 3HAHWS)
1 2
Ymern:
pelars MPUKITaIHbIC 337a91 B 00JIaCTH BrImoTHeHHEe TIPaKTHYECKOTO 3 1aHUS
PO(HECCHOHATLHOMN JIESTETBHOCTH
3Harhb:
OCHOBHBIC MATEMATHUYECKUE METOIbI BrImotHeHHEe TIPaKTHYECKOTO 3 1aHUS

pelleHnst MPUKIIAIHBIX 33124 B 00JIaCTH
podheccHOHATTLHOM JIeSITeTbHOCTH;

OCHOBHBIE IOHATUS X METOIbI JINHENHOM BrinosiHeHNE TPAKTUYECKOTO 3aJaHUS
aIreOpsI

OCHOBHBIE ITOHATHS ¥ METO/IbI BrImiotHEHHE TPAKTUYECKOTO 3aIaHuUs
MaTeMaTUYEeCKOro aHaIu3a

OCHOBHI (P PepeHIMaTEHOrO HCUMCIICHHUS BrInoiHEHHE TPAKTUYECKOTO 3aIaHuUs
OCHOBBI HHTET PATTbHOTO UCUUCIICHHUS BrInioiHEHHE TPAKTUYECKOTO 3aIaHuUs
OCHOBHBIC TIOHATHS M  METOJIbI TCOPHH BrInoiHEHHE TPAKTUYECKOTO 3aIaHuUs
KOMIUIEKCHBIX YHCEN

OCHOBHBIE TIOHATHSI U METOJBI BrinmosmHeHne mpakTHYECKOTO 3a1aHusI
TEOPHUHU BEPOSTHOCTEH M MAaTEMaTHUECKOM

CTaTUCTHUKHU

OCHOBHBIC ITOHATHA I[HCKp@THOfI MaT€MaTHuKu BHCAYJAUTOPHAA CAMOCTOATCIIbHAA pa60Ta
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