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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:
—opMupoBaHIEe MAaTEMATUYECKOTO anmapara MOAEIUPOBAHUS 0A30BBIX SKOHOMUYECKUX SIBJICHUI;

—IOJIyYeHre 3HAHUI O MaTEMATUYECKUX MOJENAX 0a30BbIX SKOHOMUYECKUX SIBJIEHUI PallMOHATIBHOTO
MOBEJICHHS MOTpeOUTEIer W MMPOU3BOANTENIEH Ha PhIHKE;

—3HAaKOMCTBO C MaT€EMaTHYECKUMHN METOJaMN KAaYECTBEHHOI'O UCCIIEAOBAHM A MO,ILCJ'Ieﬁ parOHAJIbLHOI'O
NNOBEACHUA HOTpC6HTeHCfI n HpOHSBOHHTCHCﬁ;

O3HAKOMJIEHME CTYJEHTOB C OCHOBHBIMU TMOHATUSIMU U (PaKTaMU TEOPUU BEPOSTHOCTEU U
MaTeMaTHYeCKOM CTAaTUCTUKHM, METOJWYECKUMU U METOJOJOTMYECKUMHU AaCleKTaMHu TOCTPOSHUS
BEPOSITHOCTHBIX, CTATUCTUYECKUX U SKOHOMETPUUYECKUX MOJEJIEN.
3aaaun ocBOEHHS JMCIUILINHDI:

—HU3YyUYCHUC allllapaTa MOACJIMPOBAHUA JIMTHEUHBIX CUCTEM B 9KOHOMUKCE;

—M3y4YeHUE CBOWCTB 2JIEMEHTAPHBIX (PYHKIUH, MPUMEHSEMBIX B MOJEIMPOBAHUM SKOHOMHUECKUX
ABJICHUN

—OCBOEHHE METOJIOB MOCTPOeHUS (DYHKIIMIA TOJIC3HOCTH, YUYUTHIBAIOIINX MTPEINOUYTEHUS TOTPeOUTENICH;

-M3yYeHHe METO/a MPOM3BOJACTBEHHBIX (DYHKIUH JJIs1 MOJEIMPOBAHUSA KPYITHBIX MPOU3BOACTBEHHBIX
OOBEKTOB;

-(bOpMI/IpOBaHI/Ie Y CTYACHTOB OCHOBHBIX MOHATUI TeOpUun BepOHTHOCTCﬁ U MaTeMaTU4YECKOU
CTaTUCTUKU,

-nproOpeTeHre 3HaHUW OO0 OCHOBHBIX (DaKTaxX, TeopeMax M MOJEISX TEOPUU BEPOSTHOCTEW U
MaTeMaTU4YeCKOU CTaTUCTUKU;

-q)OpMI/IpOBaHI/Ie Y CTYACHTOB HAYYHbIX HpeI[CTaBJ'ICHI/Iﬁ 0 METOAAX, MOJCJIAX U IpUEMaAX, IMTO3BOJIAIOIIUX
nojydyatb KOJIMYECTBEHHBIC BBIPAKCHUA 3aKOHOM€pHOCTefI SKOHOMHMKHA Ha 0a3e 3KOHOMHYECKOH
CTaTUCTUKU,

-HpI/IO6peTeHI/I€ HAaBBIKOB HCIIOJIb30BAHUA MATEMATUKO-CTATUCTUICCKOT'O UHCTPYMCHTAPUS;

-MOJTyYeHHEe CTYACHTAMU 3HAHUM O Pa3IMUHBIX KJIacCaX SKOHOMETPUUECKUX MOJENEN, METOAAaX OLIEHKHU
UX MapaMeTpoB, BepudUKaIMd U UHTEPIIPETALIH [TOJTyYEHHBIX pe3yJIbTaTOB;

-proOpeTeHrne CTYAEHTAMM YMEHUMH U HaBHIKOB B OOJIACTM TPAKTHYECKOTO TMOCTPOCHUS
SKOHOMETPUUYECKUX MOJEJIEN C UCIIOJIb30BAHUEM COBPEMEHHBIX KOMITBIOTEPHBIX [TPOrPAMM;
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

—q)OpMI/IpOBaHI/Ie Yy CTYACHTOB KOHLCHTYAJIbHBIX HpeIlCTaBJ'ICHI/Iﬁ 00 OCHOBHBIX IMpUHOMITIaX
MAaTeMaTU4CCKOIo MOACIMPOBAHU .

B pesynbrare u3yuyeHMss Kypca CTYIEHTHl AOJIKHBI YMETh WCIOJIb30BATh MATEMATUUYECKUE MOJEIU
PAlOHAIHOTO TOBEJICHUsI TOTpeOuTeNell W TPOM3BOAMTENEH Ha pbIHKE I KadeCTBEHHOrO |
KOJINYECTBEHHOTO 3KOHOMMYECKOIO aHajInu3a; y CTYyJEHTOB (DOPMHUPYIOTCS TEOPETUYECKUE 3HAHUA U
NPAaKTUYECKUE HABBIKM MOJEJIUPOBAHUS SKOHOMHMUYECKMX IIPOLECCOB M SBJIECHWHA, HWMEIOIIMX
CTOXaCTUYECKYIO COCTABJIAIOLIYIO.

2. MECTO JTNCHUIIVIMHBI B CTPYKTYPE OIIOII

Huciunnnaa «MaremaThka» OTHOCUTCS K 4yuchy auciumuind Onoka B1.0, mpeaHa3HayeHHOTO [yist
CTYJIEHTOB, 0Oy4JaloImuxcs 1o HanpasieHuo: 38.05.02 TamoxkeHHOe /1e10.

B npouecce uzyuenus aucuuiiiabl popmupyiotcst komrnereHuuun: OITK-2.

OcHOBHBIE TTOJIOKEHUS TUCIUIUTMHBI UCTIONB3YIOTCS B TAJbHEUIIEM MPY U3YYeHUN TaKUX JUCIATLIINH
kak: [IpakTvKa Mo Mojay4eHuI0 NEPBUYHBIX MPO(ECCUOHANbHBIX YMEHUN U HABBHIKOB, O3HAKOMUTEIIbHAS
MPaKTHKa, 3aliTa BHITYCKHOW KBATM(PUKAITMOHHOW paOOThI, BKJIIOYAS MOATOTOBKY K 3aIlIUTE U IMPOLIEAYPY
3aumThl, MHpOpMaIMOHHbIE TaMOXEHHbIe TeXHOJIOruu, OCHOBHI JIOKYMEHTOOOOpOTa B TaMOXKEHHBIX
opranax, [IpegnumniaoMHas npakTvka, JlekiapupoBaHue TOBapOB U TPAHCHOPTHBIX CPeACTB, TamMokeHHas
cratuctuka, CtaTucTHKa.

3. IEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHHS IO JUCIUIIJINHE,
COOTHECEHHBIX C ILIAHUPYEMBIMU PE3VJIbTATAMUA OCBOEHUS OCHOBHOMN
NMPO®PECCUOHAJILBHON OBPA30OBATEJIbHOM IIPOI'PAMMBI

Ko n HauMeHOBaHNE pean3yeMon KOMIIeTeHIHH IlepeuyeHb MIAHAPYEMBIX Pe3yJAbTATOB 00yUeHHS MO
JaucounInHe (MOIy o), COOTHECEHHBIX €

HHAUKATOPAMHU 10 CTHXKECHUA KOMl'leTeHl.lﬂﬁ

OIIK-2 CriocobeH ocymiecTBIsITh cO0p, 00paboTKy, aHAIU3
JOaHHBIX ISl pelieHdsi  TPOg)eCCHOHANBHBIX  3aj1ad,
UH(POPMUPOBAHUSI OPraHOB TOCYJIAPCTBEHHOW BJIACTH U

obmiecTsa Ha OCHOBE H(pOPMaLIMOHHOM u
6uborpadueckon KYJITYPBbI c [IPUMEHEHUEM
“H(pOPMALMOHHO-KOMMYHUKALIMOHHBIX  TEXHOJIOTUH U ¢
y4eTOM  OCHOBHBIX  TpeOOoBaHMH  WMH(POPMAIMOHHOMN
0€e30I1aCHOCTH;

3HaTh:

3HaTb OCHOBHBIE IOHATUS, TEOPEMBI U METOIbl TEOPUU
BEPOSITHOCTEH, MATEMaTUIECKON CTATUCTUKY, SKOHOMETPUKH;
METOAbl M MOJENM MaKCUMHU3aLUMM WM MUHUMHU3ALUU
9KOHOMUUECKUX II0Ka3aTesiel, aHalu3a IPOU3BOICTBEHHBIX
(yHKLUII; TporpaMMHbIE CPEJCTBA, [O3BOJISIOLINE CTPOUTD
9KOHOMETPUUECKUE MOJIEIIH.

yMeThb:

YMeTb CTpOUTh CTOXACTHUUYECKUE MOJEIM IKOHOMHUECKUX
IIPOLIECCOB U UCIIOJIb30BATb UX JU1s1 IPOTHO3UPOBAHUST; peLIaTh
3a[a4y: MaKCUMM3aMU (DyHKLIUHU [10JI€3HOCTU, MUHUMU3aLIUU
pPacxXoloB, MaKCHMM3AlMM TpPUOBUIM W  MHHHMH3AIUN
U3IepKeK Il INPOU3BOACTBEHHBIX (DYHKLUI; CTPOUTH
CTOXaCTUYECKHE MOJENIU SKOHOMMYECKUX IIPOLECCOB C
HCIIOJIb30BaHUEM IIPOrPAMMHBIX CPE/ICTB.

BJIAJIeTh!

Bnagers HaBbIKaMU [IOCTPOEHUS
BEPOSITHOCTHBIX/SKOHOMETPUUECKUX MOJAENEH Ul OLEHKU
3(pQpeKTUBHOCTY U IPOTHO3UPOBAaHHS  (PUHAHCOBO-
XO3SUCTBEHHON JESITEbHOCTH XO3SMCTBYIOIErO CYObEKTa;
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO

VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

OIIBITOM pEHICHUA 3aJa4 HOTpC6I/ITCJILCKOFO CIIpocCa, Teopun

[IPOU3BOJCTBEHHBIX  (PYHKLMIA;

HaBbIKaMU  [IPUMCEHCHUS

COBPEMEHHOI'O ITPOrpaMMHOI'0 obecrieyeHust JUIA TIOCTPOCHU A

BepOﬂTHOCTHbIX/ 9KOHOMETPUUYECKUX MOHCHCﬁ.

4. OBIIASL TPYTOEMKOCTD JUCITATLIAHBI

4.1. O0bem qUCHHMILUIMHLI B 3a4eTHBIX equHunax (scero): 9 3ET

4.2. O6'beM JUCIHILIMHBI 10 BHaM y4eOHO pa6oTsl (B yacax): 324 yaca

dopma 00yueHus: QUHas

Buj yueoHO0# pa6oThI

KosmuecTBo yacos (popma 00yueHust ouHasi)

Bcero nmo miany

B 1.4. mo cemecTpam

1 2
1 2 3 4
KonrakTHas pabota 120 72 48
00yYaIOIUXCs C
IIpernojaBareeM B
cootBercTBUM ¢ YII
AyJauTOpHbIE 3aHATUA: 120 72 48
Jlexuyn 52 36 16
CeMuHapbl U MpaKTUUYECKHE 52 36 16
3aHATUS
JlaGopaTopHsie padoTHI, 16 - 16
MIPaKTUKYMBI
CamocrosTenbHas padoTa 132 72 60
dopma TeKyIero KOHTPOJIst TecrupoBanue, Y cTHbIN TectupoBanue, Y CTHbII OMPOC
3HAHUI U KOHTPOJIS orpoc
CaMOCTOSITETBHON paboTHI:
TECTUPOBAHUE, KOHTP.
paboTa, KOJUIOKBUYM,
pedepar u ap. (He menee 2
BUJIOB)
Kypcosas pabota - - -
Bubl npoMexyTouHOI Sk3ameH (72) DK3aMeH SK3aMeH
arTecTalyy (9K3aMeH, 3a4eT)
Bcero yacoB no aucuuIIvHe 324 180 144

dopma oOyuyeHUs: 3a09HAS

4142




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
Buj yue6HO pa6oThI KommuecTBo yacoB (popma 00yuenns 3a09nas)
Bcero no miany B T.4. mo cemecTpam
1 2

1 2 3 4
KonrakTHas pabora 26 10 16
00yyaloImuxcs ¢
pernojiaBarteaeM B
cootBercTBUM ¢ YII
AyYAUTOpHBIE 3aHATUSL: 26 10 16
Jlekuuu 8 4 4
CemuHapbl U IPaKTUUECKUE 12 6 6
3aHATHSA
JlabopaTopHbie paboTH, 6 - 6
MIPaKTHUKYMBI
CamocrosTenbHas paboTa 280 161 119

dopma TeKyIIero KOHTpoJIst
3HAHUI U KOHTPOJIS
CaMOCTOSITEIHON paboTHI:
TECTUPOBAHHE, KOHTP.
paboTa, KOJTIOKBIYM,
pedepar u ap. (He meHee 2
BHUJIOB)

TectupoBanue, Y cTHbli
orpoc

TectupoBanue, Y CTHBIIA OIpoC

Kypcosas padora

Buibl npoMekyTOUHOMN Sk3ameH (18) DK3aMeH DK3aMeH
arTecTalyu (3K3aMeH, 3a4eT)
Bcero yacoB 1o guciuimHe 324 180 144

4.3. Coaep:kaHue QUCHUILIMHLL PacnpenesieHne 4acoB Mo TeMaM M BHAAM y4eOHOM padoThl

dopma 00yuyeHust: oUHas

HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jaeiioB TeKYIero
e AyauTOpHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOUIsI
HHTEPAKTH | TeJbHasl =
3HAHUH
Jlekuun IIpakTuue JIa6oparo RO padora
CKHe PHbIE bopme
3aHSATHA, paodoThl, II
CeMHUHapPbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
Pa3zgen 1. MaTemaTu4ecKHil aHAJU3 H MO/I€JIH ONTHMU3AIHHN
Tema 1.1. 8 2 2 0 0 4 Tecruposa
MHoxecTBa HHE,
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
1 (yHKIMU Ycrhblit
orpoc
Tema 1.2. 8 2 2 0 0 4 Tecrupopa
IIpenen HUE,
dyHKIMH YcTHbi
orpoc
Tema 1.3. H 8 2 2 0 0 4 Tectuposa
€npepHIBHOC HUE,
Tb (DYHKIIUH Ycernbiid
orpoc
Tema 1.4. 9 2 3 0 0 4 Tecruposa
[IpousBogH HUE,
as u nudde YcTHbIi
peHuman orpoc
Tema 1.5. 7 2 1 0 0 4 Tecrupopa
OCHOBHBIE HHE,
TEOpEeMBI 11 YcrHblid
ddepenuma orpoc
JILHOTO
HCUMCIIEHUS
Tema 1.6. 8 2 2 0 0 4 Tectuposa
[Ipumenenu HUE,
e muddepe Ycernbiid
HIMAIBHOTO orpoc
WCUHCIIEHUS
st
HccieoBaH
us
¢yHKLMI 1
MIOCTPOCHUS
rpauKoB
Tema 1.7. 8 2 2 0 0 4 Tecruposa
OyHKIMN HUE,
HECKOJIbKMX YcrHbiii
TIEPEMEHHBI orpoc
X
Tema 1.8. 8 2 2 0 0 4 TecrupoBa
Nurerpan HUE,
YcrHblit
orpoc
Tema 1.9. 8 2 2 0 0 4 Tectuposa
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe pHbIE bopme
3aHATHS, paodoThl, I
ceMHHapbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Panwr HUeE,
YerHblil
orpoc
Tema 1.10. 8 2 2 0 0 4 Tecrupopa
BexkTop, HUE,
BEKTOpPHbBIC YcTHbi
MPOCTPAHCT orpoc
Ba
Tema 1.11. 8 2 2 0 0 4 Tectuposa
CucreMbl HUE,
JIMHEUHBIX Vernbria
ypaBHEHUI orpoc
Tema 1.12. 8 2 2 0 0 4 Tectuposa
Marpuuel, HUE,
OonpenesmTe YcTHbIi
m orpoc
Tema 1.13. 8 2 2 0 0 4 Tecrupopa
3ajgaua Ha HHE,
6e3yCIIOBHbBI YcrHbi
i orpoc
KCTPEMYM
Tema 1.14. 8 2 2 0 0 4 Tectuposa
Bamaua HUE,
HEJIMHEWHOT Vernbria
0 MporpaMm orpoc
WpOBaHMS.
CepnnoBast
TOYKa
Tema 1.15. 8 2 2 0 0 4 Tecruposa
Brinykoisie HUE,
MHOXECTBA YcTHbIi
U BBIIYKJIbIE orpoc
(pyHKIUH.
3anava
BBIITYKJIOTO
MIPOrpaMMH
poBaHus
Tema 1.16. 8 2 2 0 0 4 TecrupoBa
Merop npo HUE,
U3BOJICTBEH YcTHbIi
HBIX orpoc
yHKUMIA
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe pHbIE bopme
3aHATHS, paodoThl, I
ceMHHapbI PAKTHKYM
bl
1 2 8
Tema 1.17. Tecruposa
Maremaruu HUE,
eckas YerHblil
MOJIEJIb TTOT orpoc
peduTeIbeK
oro cripoca
Tema 1.18. 8 2 2 0 0 4 TecrupoBa
Mopeib HUE,
JleoHnTtreBa YcTHbi
orpoc
Pa3znen 2. Teopus BeposATHOCTEMH
Tema 2.1. 7 1 0 2 0 4 Tecruposa
OCHOBHBIE HUE,
TIOHSATUS YerHblil
Teopuu orpoc
BEpOSITHOCT
e
Tema 2.2. 9 1 2 2 0 4 Tecrupopa
Axkcuomatu HUE,
Ka Teopuu B YcrHbi
eposATHOCTE orpoc
1.
CrnyyaiiHble
COOBITHSI
Tema 2.3. 7 1 2 0 0 4 Tectuposa
CrnyyaiiHble HUE,
BEJIMYMHBL Vernbril
orpoc
Tema 2.4. 8 2 2 0 0 4 Tecruposa
Hekoropsie HUE,
BaJKHBIE pac YcTHbIi
TrpeJeseHust orpoc
Tema 2.5. 9 2 2 0 0 5 Tecrupopa
Mmuoromepn HUE,
bie YcTHbIi
ciydaiiHbie orpoc
BEJIMYMHBI
Tema 2.6. 8 1 0 2 0 5 Tectuposa
(%3 18113178 HUE,
CJIy4aiHbIX Ycernbiid
BEJIMYMH. orpoc
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 5 8
Tema 2.7. 9 1 Tecruposa
IIpenebHEL HUE,
€ TEOPEMBI YcTHbIi
TEOpUH orpoc
BEPOSITHOCT
e
Tema 2.8. 8 1 0 2 0 5 TecrupoBa
DJ1EMEHTHI HHE,
TEOpUU YcTHbi
CITy4aiHbIX orpoc
IIPOLIECCOB
1 TEOpUm
MaccoBOIO
00CITyKK1Ba
HUS
Pa3znen 3. MaTremaTnueckasi CTATHCTHKA H YKOHOMETPHUKA
Tema 3.1. 8 1 0 2 0 5 Tectuposa
IIpenmer n HUE,
3a/1a4M Mate YcTHbIi
MaTHYEeCKON orpoc
CTaTHCTUKHY.
OnwcaresnbH
ble
CTaTHCTUKU
Tema 3.2. 8 1 2 0 0 5 Tecrupopa
OCHOBBI Ma HHE,
TeMaTU4IecK YcrHblit
oi1 Teopuun orpoc
BBIOOPOYHOT
0 MeToja
Tema 3.3. 10 1 2 2 0 5 Tectuposa
IIposepka ¢ HHUe,
TaTUCTUYEC YcrHbii
KHX TUIIOTE3 orpoc
Tema 3.4. K 6 1 0 0 0 5 Tecruposa
OppeJISILIUOH HUE,
HBI aHAJTU3 YerHblil
orpoc
Tema 3.5. P 11 2 2 2 0 5 TecrupoBa
€rpecCUOHH HUE,
bl AHAJIU3 YcTHbIi
orpoc
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
VIbAHOBCKMIT roCyJapCTBEHHbIH YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI
HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3aenoB TeKyIIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH TeJbHast o
3HAHUU
Jlekuun IIpakTunue JIa6oparo RO padora
CKHe pHBIE dopme
3aHATHS, paodoThl, II
CeMHHAaPBI PAaKTHKYM
bl
1 2 3 4 5 7 8
Hroro 252 52 52 16 132
IO JIEKUT
H3y4YeHHI0

4.3. Coaep:kanue qUCHUILIMHLL PacnpeesieHne 4acoB Mo TeMaM M BHAAaM y4eOHOM padoThl

dopma oOyuyeHus:: 3a09HAST

Ha3zBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3aeJioB TeKYIero
I — AyauTopHbIe 3aHATHS 3aHATUSA B Camocrosn KOHTpOUIsI
HHTEPAKTH | TeJbHasi e
Jlekun IpakTinue JIaboparo BHOI paGora
cKHe pHbIE dbopme
3aHATHSA, paodoThL, I
CeMHHapPHI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Pazgen 1. MaTemaTnyeckuii aHaIu3 1 MoJeJd ONTHMHU3 AU
Tema 1.1. 8 0 0 0 0 8 TecrupoBa
MHoxecTBa Hue,
1 (hyHKIMU Vcrubiil
orpoc
Tema 1.2. 8.5 0 0.5 0 0 8 Tectuposa
IIpenen HUE,
yHKIMN YcrHblit
orpoc
Tema 1.3. H 8 0 0 0 0 8 Tectupona
€NpepHIBHOC HUE,
Tb (pyHKLIMI Ycrubiit
orpoc
Tema 1.4. 9.5 0 0.5 0 0 9 TecrupoBa
IIponssonn HHUE,
as u nudde VcrHbli
peHnmat orpoc
Tema 1.5. 9 0 0 0 0 9 Tectuposa
OCHOBHbIE HUeE,
TEOpEMBI 11 YcTHbII
¢depenma orpoc
JILHOTO
HCYHCIICHNST
Tema 1.6. 9.5 0 0.5 0 0 9 TectupoBa
[Ipumenenu HUE,
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HazBanue Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
e muddepe Ycrhblit
HIIUAJIBHOTO orpoc
HCYUCIICHUS
VTSI
HCCIIeI0BaH
ust
¢yHKUMI 1
IIOCTPOEHUSI
rpa¢ukoB
Tema 1.7. 10.5 1 0.5 0 0 9 Tecrupopa
OyHKUIUU HUE,
HECKOJIbKHX YcrHblit
[IepeMEHHBI orpoc
X
Tema 1.8. 9 0 0 0 0 9 Tectuposa
WuTterpan HUE,
Vernbril
orpoc
Tema 1.9. 9 0 0 0 0 9 Tecruposa
Panwr HUE,
YcrHblil
orpoc
Tema 1.10. 8 0 0 0 0 8 Tecrupopa
BexkTop, HUE,
BEKTOPHbIE YcrHblit
IIPOCTPAHCT orpoc
Ba
Tema 1.11. 9.5 0 0.5 0 0 9 Tectuposa
CucreMbl HUE,
JIMHEUHBIX Vernbril
ypaBHEHUI orpoc
Tema 1.12. 9.5 0 0.5 0 0 9 Tecruposa
Marpuuel, HUE,
OonpenesmTe YcTHbIi
m orpoc
Tema 1.13. 10.5 1 0.5 0 0 9 TecrupoBa
3ajgaua Ha HHE,
6e3yCIIOBHBI YcrHblit
i orpoc
9KCTPEMYM
Tema 1.14. 10 0.5 0.5 0 0 9 Tectuposa
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3zaenoB TEKYIIEro
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe pHbIE bopme
3aHATHS, paodoThl, I
ceMHHapbI PAKTHKYM
bl
1 2 3 4 5 6 7 8
Bamaua HHE,
HeJIMHEeHHOT YerHblil
0 MpOorpaMm orpoc
HUPOBaHMS.
CemioBast
TOYKa
Tema 1.15. 9.5 0 0.5 0 0 9 TecrupoBa
Boinyxkoisie HUE,
MHOKECTBa YcTHbi
U BBIIYKJIbIE orpoc
dyHKIUH.
3amava
BBIITYKJIOTO
MPOrpaMMu
poBaHus
Tema 1.16. 11 0.5 0.5 0 0 10 Tectuposa
Merton npo HUE,
N3BOJICTBEH Ycrabii
HBIX orpoc
dyHKIMIA
Tema 1.17. 11 0.5 0.5 0 0 10 Tecruposa
Maremaruu HHue,
eckas YcrHblil
MOJIeJTb ITIOT orpoc
peduTebek
oro cripoca
Tema 1.18. 11 0.5 0.5 0 0 10 Tecrupopa
Mopeib HUE,
JleoHnTtreBa YcTHbIi
orpoc
Pa3znen 2. Teopus BeposATHOCTEMH
Tema 2.1. 9.5 0.5 0 0 0 9 Tecruposa
OCHOBHbIE HUE,
MOHSTUS YerHblil
Teopuu orpoc
BEpOSITHOCT
e
Tema 2.2. 10.5 0.5 1 0 0 9 TecrupoBa
Axkcuomatu HUE,
Ka Teopuu B YcTHbIi
eposATHOCTE orpoc
1.
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
Jlexmun Ipaktnue | JlaGoparo ::z;pax’m ;:J;:;:ﬂ SHaHHH
CKHe PHbIE bopme
3aHSATHA, pa6oThl, I
CeMHUHAapPBbI PaKTHKYM
bl
1 2 3 4 5 6 7 8
CrnyyvaiiHble
COOBITHSI
Tema 2.3. 10.5 0.5 1 0 0 9 Tecrupopa
CrnyyaiiHble HHE,
BEJIMYMHBI Ycrublit
orpoc
Tema 2.4. 9.5 0.5 0 0 0 9 Tectuposa
Hexotopsie HUE,
BaXXHBIE pac Ycernbiid
TIpe/ieNieHusI orpoc
Tema 2.5. 10.5 0.5 1 0 0 9 Tecruposa
MHuoromepH HUE,
ble YerHblil
cilydaiiHble onpoc
BEJIMYMHBI
Tema 2.6. 10 0 0 1 0 9 Tecrupopa
OyHKUIUU HUE,
CITy4YaiHbIX YcrHbi
BEJIMYHUH. orpoc
Tema 2.7. 11 0 1 1 0 9 Tectuposa
IIpenenbhbl HUE,
€ TEOPEMBI Ycernbiid
TeopuH orpoc
BEPOSITHOCT
el
Tema 2.8. 10 0 0 1 0 9 Tecruposa
DJIeMEHTHI HHE,
TEOpUHN YcTHbIi
CJly4aiiHbIX oIpoc
TIPOLIECCOB
U TEOpUH
MacCOBOTO
o0CITyXKUBa
HUS
Paznen 3. MaTremaTnuyeckasi CTATHCTHKA H YKOHOMETPHUKA
Tema 3.1. 10.5 0.5 0 1 0 9 Tectuposa
IIpenmer u HUE,
3a/1a49u MaTe Ycrhbli
MaTU9IECKON orpoc
CTaTUCTHUKHU.
OnucaresbH
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HazBanne Bcero Bujabl yueOHbIX 3aHATHI dopma
pa3jieiioB TeKYIero
e AyauTopHBIE 3aHATHS 3aHATUSA B Camocrosn KOHTPOJIsI
HHTEPAKTH | TeJbHasl SHAHM
Jleknuu IMpakTuue JIa6oparo BHO padora
CKHe pHbIE dbopme
3aHSATHA, paodoThl, II
ceMUHApPBI PAKTHKYM
bl
1 2 3 4 5 6 7 8
ble
CTaTHCTUKU
Tema 3.2. 10 0.5 0.5 0 0 9 Tecrupopa
OCHOBBI Ma HUE,
TeMaTU4IecK Ycrublit
0i1 Teopuun orpoc
BBIOOPOYHOT
0 MeToja
Tema 3.3. 10.5 0 0.5 1 0 9 Tectuposa
IIposepka ¢ HUE,
TaTUCTUYEC YcrHbii
KHX TUIIOTE3 orpoc
Tema 3.4. K 10.5 0.5 0 0 0 10 Tectuposa
OppeJISILIUOH HUE,
HBII aHAJIN3 YcTHbIi
orpoc
Tema 3.5. P 12 0 1 1 0 10 Tecrupopa
€rpecCUOHH HUE,
Bl aHAJN3 Ycrublit
orpoc
Hroro 306 8 12 6 0 280
MO/AJIeKUT
H3Yy4eHHIO

5. COAEPKAHUE NNCIIUITJINHBI
Pas3gea 1. MaremMaTnuecKuil aHAJIN3 U MOA€JIH ONTHMH3 AU

Tema 1.1. MHoOxecTBa N (pyHKIMHU

MHoxecTBa M onepalyMyd HaJ HUMUA. MHOXECTBO BelIeCTBeHHbIX uuces. Pynkuusa. OomacTb
orpesieieHdss U 00sacTh 3Ha4eHW. Pasnuunble crocoObl 3aganus yHkumid. Kommosuims GyHKImi.
Bzaumno-oHO3HaUHOE cooTBeTcTBUE. TokaecTBeHHass (yHkuus. OOpatHas (yHkips. OcHOBHbIE
3JIeMeHTapHble (PYHKIMH, UX CBOWCTBA U IPa(pUKH.

Tema 1.2. IIpeaena pynkuuun
[MpenenbHas Touka MHOXecTBa. OKPEeCTHOCTh KOHEUHON M OECKOHEYHO yIaJieHHOW TOoukW. [Ipemen

(yskiu B TOuke (KOHeuyHOW M OeckoHeuHoW). [lpeden mociaeqoBaTeNbHOCTH KakK YaCTHBIM Ciydai
npenena yHkuun. OIHOCTOPOHHME Mpe/iesibl. beckoHeYHO MaJtble ¥ OECKOHEUHO OOJIBIIIE U UX CBOMCTBA.

14/ 42



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

[Tpenen MmonotoHHOM (pyHKIMU. OCHOBHBIE TEOPEMBI O Mpeeiax. 3aMevaTesIbHbIe TPE/IeITbI.
Tema 1.3. HenpepbiBHOCTb (hyHKIHMH

HenpepsiBHOCTh (pyHKIMM B TOouke. Onepalmu HajJ HenpepsiBHbIMU (pyHKUMAMU. HenpepblBHOCTD
OCHOBHBIX 3JIEMEHTapHbIX (pyHKIMHA. OTHOCTOPOHHSSI HenmpepbBHOCTh. Kiaccudukanys pa3pbiBOB.
[Ipumepsl paspeiBHbIX (pyHKIMA. CBOMCTBA (DYHKLMM, HENPEPBIBHBIX HA OTPE3KE: OrPaHUYEHHOCTb,
CYILIECTBOBaHME HAMOOJIBIIETO M HAMMEHBIIETO 3HAUEHUH, CYITIIeCTBOBAaHUE MPOMEKYTOUHBIX 3HAYCHUI.

Tema 1.4. ITpousBoanasi u auc pepenmuan

3agaud, NpUBOJALIME K MOHATHIO MPoU3BOJHOM. OrnpesieneHue MpoU3BOJHOM, €€ TeOMETPUUYECKU,
MEXaHUYECKUA M SKOHOMMYECKMI CcMbICI. OCHOBHBIE IpaBW/Ia HAXOXAEHUSA NPou3BOAHBIX. [loHsATHE
mipdepenimana. ['eomerpuyeckuil cmbicn  auddepennmana. duddepeniman cinoxHoi QyHKIUU.
NuBapuanTHOCTH popMbl Tupepenumana. duddepenumpoanne pyHKIMMA, 3aJaHHBIX TAPAMETPUYECKU.
[TpousBoanple M audpepeHIMaIbl BHICIIMX NOPAAKOB. Vcronp3oBaHME MOHATUS MPOU3BOJHOM B
9KOHOMMKE. DJIACTUYHOCTh (PYHKLIUHU.

Tema 1.5. OcHoBHbBIE TeopeMbl Ju( ¢ epeHnAIbHOI0 HCYUCTeHUS

Touku skcTpemyma pyHkuuu. Teopema @epma. Teopemsl Poins, Jlarpanxka, Komm u ux npuMmeHneHue.
[TpaBuno Jlonurans. ®opmyna Teiinopa ¢ octarounbM wieHoM B popme Ileano u B popme Jlarpanxa.
[Tpencranenue pyHKIUI exp(X), sin X, cos X, In(1+x), (1+x)m no ¢opmyne Teitnopa.

Tema 1.6. Ilpumenenune auc¢pepeHUaANLHOIO NCYHUCIEHUST Ui MCCJeI0BaHusl (PYHKIMHA U
MOCTPOeHus1 rpa)uKkoB

VYcioBrue MOHOTOHHOCTH (DPYHKIIMM Ha HMHTepBasie. DKcTpemymbl (yHKImH. Heobxoaumoe ycioBue
skcTpemyMa. Jloctatounsle ycnoBus. OThICKaHWE HauOOJIBIIEr0 M HAMMEHBINErO 3HAUYeHUH (DyHKIHH,
i pepeHpyeMoil Ha oTpe3Ke. BBIMYKJIOCTh U BOTHYTOCTh (pyHKIMHU. Touku neperuda. ACUMMTOTHI.
Oom1as cxema ucciaeoBaHus (PyHKLIMH U MIOCTPOEHUE ee rpaduka.

Tema 1.7. ®yHKIIHN HECKOJbKHX MePeMeHHbIX

OxkpectHOcTh TOUKM B mnpoctpaHctBe Rn. Ilpenen ¢pynkumu. HenpepsiBHOCT (pyHKIMK. YacTHbIE
npousBoziHble. [lonHbplid audpepenHan U ero CBA3b C YaCTHBIMM MPOU3BOJHBIMU. VIHBapHaHTHOCTH
¢opmbl noHOrO AU depeHmana. KacarenpHas miIocKocTe 1 HOpMajb K MOBEPXHOCTU. ['eomeTpuyueckuit
cMbIc ToHOro uddepeHunana. DKCTpeMyMbl (PYHKIIMM HECKOJIBKMX IepeMeHHbX. HeoOxomumoe
yCJIOBUE IKCTPEMYyMaA.

Tema 1.8. UnTerpad

[MepBooOpa3zHas. HeomnpeeneHHbIN MHTETpal M ero cBokcTBa. [IpocTeiiime npaBuiia MHTET pUPOBAHHUS.
Mertozbl MHTErpUPOBaHUS MOJCTAHOBKOW (3aMEHa MEPEMEHHOM) M MO 4YacTAM. 3ajaud, NMPUBOJALINE K
HOHSATHIO OIIpeJIeJIeHHOro uHTerpaia. OnpenesneHue onpeieeHHoro uurerpaia. CBoicTBa orpeeeHHOro
unrerpaia. ®opmyna Heiotona-Jleiionuna. [IpuMeHneHne crocoOoB MOJACTAHOBKU M MHTETPHUPOBAHUS 110
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YacTsIM K BBIYMCIICHUIO OIpeJeseHHOro wuHTerpana. HecoOcTBeHHbIE HHTETpaibl ¢ OECKOHEUHBIMHU
IpeJeslaMi U OT HEOI'PaHUUEHHBIX (DYHKIMI, UX OCHOBHbIE CBOWCTBA.

Tema 1.9. Pagbl

[MousaTne yucnoBoro psaa. Cxogumocts U cymma psiga. Heobxoaumoe ycloBHE CXOIMMOCTU psija.
HeiictBus ¢ psagamu. JJoctaToyHOE yCIOBHE CXOIMMOCTHU MOJIOXKHUTEIbHBIX PIOB. TeopeMsl cpaBHEHUS,
npusHaku Ko n [lanamGepa, MHTerpasibHbINA MPU3HAK. 3HaKonepeMeHHble pspl. [IpusHak JleiiOHua.
AOGcomoTHass W YCJIOBHas CXOAUMOCTh psfoB. [loHATHE (QyHKIMOHATIBHOTO psiga M 00JACTH €ro
cxogquMocTi. O0JacTh CXOIMMOCTU M PAJMyC CXOJMMOCTU CTeneHHoro psna. duddepeHimpoBanue u
MHTErpUpPOBaHKE CTENIEHHBIX PAN0B. Pa3ioxkeHue B cTeneHHbIe ps/ibl 3JIeMEHTapHbIX (PyHKLUHI exp(X), sin
X, €0s X, In(1+x), arctg x.

Tema 1.10. BekTop, BeKTOpHBIE IPOCTPAHCTBA

BekTopHOE mNpou3BeJEHUE BEKTOPOB, €0 CBOMCTBA M BbIPA)KEHHE Yepe3 JAEeKapTOBbl KOOPAMHATBHI.
CmMmemaHHOe TPOU3BEJEHUE BEKTOPOB, €0 CBOWCTBA M BBIPAXKEHHE 4Yepe3 [EeKapTOBbl KOOPAMHATHI.
OnpeneneHre BEKTOPHOro mnpocTpaHcTBa. IlprMepsl BeKTOpHBIX mpocTpaHCTB. IloampocrpaHcTBO,
KpUTepUil MnoanpocTpaHcTBa. JluHeiHas 3aBUCMMOCTb BeKTOpoB. basuc. KoopamHatel BekToOpa.
Pa3MepHOCTh BEKTOPHOI'O IPOCTPAHCTBA.

Tema 1.11. Cuctembl JIMHEHHBIX YPaBHEHUMH

OCHOBHBIE TIOHATHS U ONpeiesieHNsl. DIeMeHTapHble MPeoOpa3oBaHUsl CUCTEM JIMHEWHBIX ypaBHEHHA.
Merton I'aycca.

Tema 1.12. MaTpuubl, onpeaeJuTenaun

Onepauun Haja marpuuamu. YactHele Buabl Matpull. BekropHoe npoctpancTBo matpul. OOparHas
MaTpula U ee BbluucieHue. PelieHre MaTpuyuHbIX ypaBHEHMil. MarpuuHasl 3aluch CUCTEMBI JIMHEWHBIX
ypaBHenuil. IlpaBwio Kpamepa. OmnpeneneHve paHra Marpuipl. TeopemMa O paHre MaTpUILIbL.
VHBapMaHTHOCTh paHra MAaTpHIbl OTHOCHTENBHO 3JeMEHTAapHBIX IpeoOpa3oBanuid. [IpocTpaHCTBO
PELIEHUI CUCTEMBI JIMHENHBIX OJHOPOJHbIX YpaBHeHUI. PyHJaMeHTasIbHas cucTemMa perieHuid. BekropHas
3aIMCh CUCTEMBI JIMHEWHBIX yYpaBHeHull. Teopema Kponekepa-Kanemum. CTpykTypa MHOXeCTBA pellieHUi
CHCTEMBI JIMHEMHBIX HEOJHOPOAHBIX YpaBHeHUH. Onpeaenuress n-ro nopsjaka. CBoicTBa onpenenuTesen.
MuHOpH U anreOpanyveckue AOMOJIHeHUs. BbluncieHue orpeaeuTelis pa3lokeHHeM IO CTPOKe WU
cTouoIy.

Tema 1.13. 3agaua Ha 6€3yCJOBHBINA IKCTPEMYM

OOmiast 3agaya Ha 3SKCTPEMYM, IMOHSTHE JIOKAJIBHOTO, TJIOOAJTBHOTO, YCJIOBHOTO, Oe3yCJIOBHOTO
skcTpemyma. Teopema Befiepirpacca. 3agaua Ha Oe3yCJIOBHBIA SKCTpeMyM it (DYHKIIUM HECKOJIbKUX
nepeMeHHbIX. Teopema ®Pepma (He0OX0AMMOE YCIOBUE SKCTpeMyMa). Teopema O JI0CTaTOUHOM YCJIOBUH

SKCTpeMyMa Jyisi (PYHKIIMUA HECKOJIbKUX MEPEMEHHBIX.

Tema 1.14. 3agaua HeJMHEeHHOTO porpaMmvupoBanus. CeanoBasi TOUKa
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3anava HenmHerHoro nporpamMmvupoBanus (HIT), ee moctaHOBKA ¢ OrpaHUYEHUSIMA TUTA PABEHCTBO U
HepaBeHCTBO. Teopema Kapymia-/[)koHa, kak HeoOxoaumoe ycioBue MuHUMyMa. CenioBasi TOUKa Kak
JOCTaTOYHOE yCIoBUe MUHMMYMa B 3aia4ya HII, Teopema o cesioBoil Touke.

Tema 1.15. Bpinykiable MHOXKeCTBA M BbINyKJble ¢(yHKOMH. 3agaya BbIIYKJIOrO
MporpaMMup OBaHus

OmnpeneneHue BBIIYKJIbIX MHOXecTBa M (pyHkumu. Cien (QyHKUMM, KPUTEPUU  BBIIYKJIOCTH.
HuddepennmanbHble CBOMCTBA BIMYKJIBIX (pyHKIMA. [IocTaHOBKA 3aja4M BBITYKJIOTO TPOrpaMMHUPOBAHUSA,
ycnoBue perynsipHoctu nio Crentepy, Teopema Kyna-Takkepa. 3agada JUHEHHOrO MpOrpaMMUPOBAHUS,
nBoVicTBeHHad 3aaada JIII, Teopembl JBOMCTBEHHOCTH.

Tema 1.16. MeTo 1 Npou3BOACTBEHHbIX (PYHKIHIT

[lonsarue npoumsBoacreeHHon ¢(yHkumu (I1P), ee cpoiictBa. Heoknaccuueckas mpoM3BOJACTBEHHAS
ynkimsa. MynsturinkatuBHas [1®, ee cpoiictBa. @ynkuus Koba-Iyriaca. DmacTUUHOCTD BBITYCKA.
[MpenenbHas HOpMa 3amenieHus. Makcumuzanysi npuObU 6e3 orpaHnveHnid. Makcumuzanys mpuobUIN
IIPU OTPAHUYEHHBIX U3JEPKKaX.

Tema 1.17. MaTemaTudeckast MoJieJib IOTPEOUTEJHCKOT0 CIipoca

OCHOBBl TEOpPUH TOTPEOMTENIBLCKOrO CIpoca, (YHKIMS TMOJE3HOCTH, ee cBoiicTBa. OTHOIIEHHE
npeanoutenust. [lopsakosas GyHKIMs mosie3HocTd. Mogenb norpedurensckoro Beioopa (I1B). dyHknmm
cnpoca. 3akoHsl ['occeHa.

Tema 1.18. Monaean JIeonThLeBa

Mopgenb mexoTpaciieBoro Oananca (Moenb JIeOHTheBa), MOHATUE MPOAYKTUBHOCTU. IBOMCTBEHHAs

3agaya B wmopenu JleoHTeeBa, ee mpuOBUILHOCTB. Teopema Ppodenmyca-Ileppona. Kpurepuit

MIPOLYKTUBHOCTH MoJenu JIeoHTheBa.

Pa3znexn 2. Teopus BepossTHOCTEN

Tema 2.1. OcHOBHbBIE NOHATHS TEOPUH BEPOSITHOCTEI

Knaccudukammsi coObituil. Mcnbitanue. Pa3nuuHple MOAXOAbI K ONpPEIESICHUI0 BEPOSITHOCTH
(KJTacCHYECKOE, CTATUCTUIECKOE, TEOMETPUYECKOE OIPEIEIIEHU), UX HEJOCTATKH.

Tema 2.2. AkcuomaTuka Teopuu BepositHocTeil. CiyuaiiHble cOOBITHS

[TpocTpaHCTBO 3JIEeMEHTApHBIX COOBITHIA. AJreOpa COOBITHMIA. AKCHOMBI TEOPUM BEPOSTHOCTEH.
YcnoBHas BeposTHOCTh. HezaBucumocTts coObiTuii. @opmyria nmosHou BepostHocTH. Popmyna baiieca.

Tema 2.3. CayuaiiHble BeJHUYHMHbBI

[MonsitTne ciay4aitHON BeJIMUMHBI. 3aKOH pactipejiesieHus1. Ps pacnipeneneHusi JUCKPETHON CTy4YailHON
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BeMYMHBL. PYHKIMA pacnpeseseHus u ee cBoiictBa. HenpepbiBHbIE cilydaiiHble BeIM4YMHBL. I1IOTHOCTH
BEPOSITHOCTH U ee cBoicTBAa. CMelIaHHbIE CIIydaiiHble BEJIMYMHBL. YNCIIOBBIE XaPAKTEPUCTUKH CITy4YalHbIX
BEJINYMH.

Tema 2.4. HekoTopble BakHbIe pacrpejesieHusl

Cxema bepnHyui. BuHOMMABHBI U TEOMETPUYECKUIA 3aKOHBI pacnpeneneHus. 3akoH [lyaccona kak
npeeIbHbIN 1711 OMHOMUAILHOTO. [ToTOKM cOOBITHI, MX CBOMCTBA U CBA3b C pacnpenenenuem I[lyaccoHa.
PaBHomepHoe pacnpenenenue. IlokazatenbHoe pacnpeneneHve. CBs3b  MeEXAy MOKa3aTeJbHbIM
pacripenesnieneM U pacrpenenenuem Ilyaccona. HopmasipHOe M JIOTHOpMasIbHOE — pacrpefieieHus.
Pacnipenenenus, ucnospdyemble B MaTemMaTHueckou cratuctuke: [IupconHa (xu-kBaapat), CThofeHTa,
duepa—Cuenekopa (F-pacnipenenenue).

Tema 2.5. MHOroMepHbI€e CJy4daiiHble BeJTUINHbI

[ToHsITE MHOTOMEPHOM CTy4ailHOW BEJIMUMHBI U €€ 3aKOHa pacrpejeeHrs. PyHKUuMs pacrpeleeHus
MHOTOMEPHOM CJIy4YallHOW BeJWYMHBL. [IJIOTHOCTP BEPOATHOCTH JBYMEPHOU CIy4YallHOM BEJIMYMHBI.
3aBuUCUMBIE M HE3aBUCHUMBIE CllydailHble BEJMYMHBL. YCJIOBHBIA 3aKOH pachpelesieHus. Y ClIoBHas
IUIOTHOCTb BEPOSATHOCTH. UMCIIOBbIE XapaKTEPUCTUKU JABYMEPHOU cilyvyailHOW BeqnuuHbl. KoBapuauus u
KO3(pPULMEHT KOPpENALMU. Y CIOBHbIE YMCIOBBIE XapAKTEPUCTUKM JBYMEPHOHN CIy4YallHOW BEJIMYWHBI.
Perpeccusi. MHOromepHoe HopMaJIbHOE pacnpesieieHHe.

Tema 2.6. PyHKIHN CIaydailHbIX BeJTHYHH.

3akoH pacrnipeaesieHus1 (PyHKLIAY OAHOTO Cy4YalHoOro aprymenra. [loigydyeHue ciiydalHOW BEJIMYUHBI C
3a/laHHBIM 3aKOHOM pacIipefie/ieHusl MyTeM (DYHKLMOHAJIBHOIO MpeoOpa3oBaHus. 3aKOH paclpeeieHus
(pyHKIIMM OBYX CTydaliHBIX ApryMEHTOB. 3aKOH paclipeJeieHnst CyMMBI Clly4yaiHbIX BeJuurH. Komnosunms
(cBEepTKa) 3aKOHOB pacrpeieieHui. YncIoBble XapaKTEpUCTUKU (DYHKIMH CTy4alHbIX BeauurH. CBepTKa
HOPMAaJIbHBIX paclpeesIeHUN.

Tema 2.7. IlpeeabHble TeOPeMbl TEOPUH BEPOSITHOCTEN
3akoH Oonpimx urcen. HepaBenctBa MapkoBa um YeOwimeBa. Teopemsl YeOwiieBa m MapkoBa.
Teopembl bepnyumn u Ilyaccona. LlenTpaibHas npenenbHasg Teopema. JIOKalbHAass M MHTErpajbHast
opmynel Myaspa—Jlamiaca. Teopema JlsamyHosa.
Tema 2.8. djieMeHTHI TEOPHH CIYUYANHBIX POILECCOB H TEOPHH MACCOBOT0 00 CJIY:KHBAHUS
CorydaiiHble TIPOIIECCH U UX XapaKTeprcTHKH. OCHOBHBIEC TMIOHATHS TEOPHHA MACCOBOTO OOCITYKUBAHUSI.
Vpaeuenuss Konmoropona. [penensHbie BeposTHOCTUA cocTOsiHUE. [Iporiecchl TMOenu U pa3sMHOKEHUS.

CucreMBl MacCoOBOT'O 06CJ'Iy>KI/IBaHI/IH C OTKa3aMu.

Pa3znea 3. MaremaTuyeckasi CTaTUCTHKA M 9KOHOMETPHKA

Tema 3.1. Ilpeamer u 3ajaun MaTeMaTHYeCKOH cTaTHCTHKUA. OnucaTeJbHbIE CTATUCTHKH
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OcHoBHas 3aJa4ya MaTeMaTUYECKOU CTAaTUCTUKU. OCHOBHBIE MIOHATHUA: T€HEPAIbHAsA COBOKYITHOCTD,
BBIOOPKA, BAapUAIIMOHHBIN PpsAJl, CTATUCTUYECKUI psJ, TMCTOrpaMma, IOJUIOH YacTOT, SMIMPUYECKast
(yskums pacripesenenrs. BeioopoyHsie (SMIUPHUYECKUE) YUCIOBBIE XapAKTEPHCTHUKH.

Tema 3.2. OcHOBBI MaTeMaTHY€eCKOIl TEOPHH BLIOOPOYHOT0 METOAa

PenpeseHTaTHBHOCTH BHIOOPKH. Buibl BeIOOpOK. CriocoObl MomyueHHs] BHIOOPOK. TodyeuHble OIeHKH
[IapaMeTpoOB T'€HEPAJbHOM COBOKYIIHOCTMU M HUX CBOHCTBA: HECMELIEHHOCTb, COCTOSTEIbHOCTD,
3¢ pekTuBHOCT,. MeToapl TOJy4YeHUs] TOUYEYHBIX OILEHOK: METOJ, MOMEHTOB, METO]] HaWMEHbIIUX
KBaJIpaToOB, METOJl MAKCUMAJIbHOTO mpaBaonoaoous. HepasenctBo Pao—Kpamepa—®perie. InTepBaibHbIC
olleHKH. TOYHOCTh M HaJeKHOCTh OIeHKH. OOIMMI MeTOJ MOCTPOEHHS TOBEPHUTENILHBIX WHTEPBAJIOB U
MPUMEPEL €r0 IPUMEHEHU .

Tema 3.3. IIpoBepka cTaTUCTHYECKUX THIIOTE3

[ToHsATHE cTaTUCTUYECKON TunoTe3bl. Buapl runores. Cratuctuueckuilt Kpurepuil. O61acTh NPUHSTUS
TUMOTE3bl U KpuTHYecKass obiacte. OmmOKku 1-ro m 2-ro poja. YpoBeHb 3HAYMMOCTH M MOIIHOCTh
kputepus. Kpurepuu npoBepku runores o paBeHCTBe cpeiHuX/nucnepceuid. Kputepum npoBepku runores o
YMCIOBBIX 3HaueHusAX napamerpoB. Kpurepuil Ilupcona o Buie 3akoHa pacnpeaesnenus. Kpurepuit
Komnmoropoga. I[TpoBepka rumnorte3 06 oqHOpoaHOCTH BEIOOpOK. Kputepuit Konmoroposa — CMmupHOBa.

Tema 3.4. KoppeasaiuoHHbIN aHAIN3

DyHKIMOHAIBHASL, CTATUCTUYECKAsi U KOPPEJSIUOHHAS 3aBUCUMOCTU. BbIOOpOUHBI KO3 pHLIMeHT
KOppeJIsIlMM M €ro 3HauuMocTb. VIHTepBajbHasd oOlieHKa Kod(duuueHTa Koppeasuud. YacTHele U
MHOKECTBEHHBbII KO3(puumeHT koppensuuu. KoauuecTBeHHass W OpIuHaJbHAS IIKajibl. PaHroBas
koppessaimsa. KoapduumenTts panrosor koppessiuuu Cnvpmena u Kenpana.

Tema 3.5. PerpeccroHHbIN aHAJIU3

Mopgenb napHoil perpeccuu. MHOroMepHast JMHEHHass perpecCHoHHast Mojiesib. OCHOBHbBIE TUIIOTE3bI.
Hopmasbnas nuneliHas perpeccuonHasi Mojiesib. Meroa Haumenbiux kBajapatoB (MHK). Cratuctuueckue
ceoctBa MHK-onieHOK a1 MHO)kecTBeHHOU perpeccun. Teopema ["aycca-MapkoBa. OueHka aucriepcuu
OIIMOOK M MaTpUIIbl KOBapualuid. IHTepBaibHbIe OLIEHKU KO3((DUIIMEHTOB MHOXKECTBEHHOH perpeccuy u
NpOBEpKa CTATUCTUYECKMX TIMHoTe3 00 uX 3HavueHWsx. [IpoBepka oOmero KavecTBa OIEHKH
MHOKECTBEHHOM JIMHENHON perpeccud. KoadduumeHnT nerepmuHanyy (MHOXKECTBEHHON KOPPEJISALIUN).
CkoppekTrpoBaHHbIi KO3 puLMeHT AeTepMuHatuy. [1oHas KOJUIMHEapHOCTh U MYJIbTUKOJITTMHEAPHOCTb.
Bo3moxHBIE TpUUMHBI M XapaKTepHble MPU3HAKK MYJIbTUKOJUIMHEAPHOCTH. MeToabl OopbOBl €
MYJIBTUKOJUTMHEApHOCThI0. PUKTHBHBIE (OMHAapHBIE) NepeMeHHble. [Ipumepsl npuMeHeHHusT (PUKTUBHBIX
NIEPEMEHHBIX TPU UCCJIEJOBAHMU BIIMSHUS KAayeCTBEHHBIX IPU3HAKOB U CTPYKTYPHBIX W3MEHEHUIl.
KycouHo-mHeitHble Mojenn. HenvHeliHble Mosienn perpeccuu U ux JuHeapusaus. Moaenu perpeccuu ¢
reTepPOCKEAACTUYHOCTBIO U aBTOKOPPEJISALIUEN.
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6. TEMbI IPAKTUYECKHX I CEMHHAPCKUX 3AHATHN
Paznes 1. MaTemMaTnuecKuii aHAJU3 U MOJIeJIU ONTUMH3AI[HH
Tema 1.1. MHoOxecTBa B (PyHKIMHU

Bornpock! k Teme:
Ounas popma

Omnepanuy HaJL MHOKECTBAMU U MX CBOMCTBA. HaxoxneHne o0nactu onpeieieHus U 001acTi 3HaYeHUI
(pynkumit. HaxoxneHve KoMro3unmu (PyHKIUNA, MpoBepKa OOpaTUMOCTM M HaxOXIeHHe OOpaTHBIX
(yHkmii. DnemMeHTapHbie (QyHKIMKM, UX Tpaukd W CBOUCTBA. ['padpku OCHOBHBIX 3JI€MEHTAPHBIX
pyHKUUI.

Tema 1.2. IIpenea pynkumuu
Bomnpocs! k Teme:

Ounag gopma

OKpecTHOCTh TOUKH, MOHSATHE MpeAesibHOM TouKU. [Ipeaen nocieaoBaTeIbHOCTH KaK YacTHBINA CTyvail
npenena GyHKIMA. BerawcineHuwe mnpenenoB. Buabl HeompenelieHHOCTE W OCBOOOXIEHHE OT HUX.
Boiuucnenvue HeompeneneHHOCTEN, CBOASIIMXCS K 3amMeyvareSibHbIM IpeleiaM. becKOHeYyHO Malible U
0eCKOHEYHO OOJIbIINE BeJTMIUHBI. ACHMIITOTUYECKKE COOTHOIICHHSI M MX MCIIOJIb30BAHUE TP BHIYHMCIICHUN
MpeiesioB.

Tema 1.3. HenpepbiBHOCTH (PyHKIMT

Bomnpocs! k Teme:
Ounag gopma

Berunicienne  OmHOCTOpOHHMX —TmpefenoB. MccnemoBanue (PyHKIMA HA  HENpPEpHIBHOCTh U
KJIaccu(pUKaIs pa3pbiBOB.

Tema 1.4. IlpousBoanas u quc ¢ epenmuan

Bormpocs! k Teme:

Ounas popma

MexaHu4YecKuid, reOMeTPUIECKU 1 SKOHOMUYECKUIA CMBICT MPOU3BOIHOMN. ['eoMeTpUUecKuid CMbICIT
mudpdepenimana. TexHrka BHYUCISHUS TPOU3BOAHBIX. [Ipon3BoaHas cinoxHoil pyHkiuu. [ponsBoaHas

CTereHHO-TNoKa3aTebHO (pyHKIMU. [Ipor3BoHbIE (DYHKIMIA, 3aJAHHBIX TAPAMETPUYECKH.

Tema 1.5. OcHoBHBIE TeopeMbl au ¢ hepeHIHaANLHOT0 HCUNCTEHUS

Bormpocsl k Teme:
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Ounas popma

®opmyna Tennopa ¢ ocrarouHbiM wieHoM B ¢gopme Ileano u B dopme Jlarpanxka. IIpeacraBienue
gyskmii exp(x), sin X, cos X, In(1+x), (1+x)m no ¢popmye Teitnopa.

Tema 1.6. Ilpumenenne auc ¢epeHUANLHOTO NCUHCJIEHUST A MCCJIeT0BaHusT (PYHKIHUHA W
nocrpoenusi rpacpukon

Bormpocsl k Teme:
Ounas opma

[Tpumenenne auQpEepeHIaTbHOIO HCUYUCICHUA A MCCIefoBaHUs (PYHKUMA M MOCTPOEHUs
rpacpukoB. Mccnegoanue (pyHKIMM Ha MOHOTOHHOCTh M HAaXOXJEHHE 3KcTpemyMoB. MccnenoBanue Ha
BBIITYKJIOCTh ¥ BOTHYTOCTb, M OTIpe/ie/IeHNe ToUYeK nepernda. HaxoxaeHne acummnror.

Tema 1.7. PyHKIIUM HECKOJbKHX NePeMeHHbIX

Bomnpocs! k Teme:
Ounas popma

[Ipenen m HenpepblBHOCTh (DYHKLMI HECKOJIBKUX IepeMeHHbIX. [IoBTOpHBIE Tpeaessl, Mpeiensl Mo
HarnpasJieHu10. [Ipumepsl pyHKIMI, MMEIOLIMX pa3IdYHble TPeieibl O Pa3HbIM HarpaBiieHUsM. YacTHble
IIPOM3BO/IHBIE U MOJIHBIN JuddepeHtman. I'pagueHT pyHKIuu.

Tema 1.8. UuTerpan

Bomnpocs! k Teme:
Ounas popma

[TepBooOpa3Hasi U HeoNpeIeeHHbI UHTErpajl. BolurcieHne Heonpeae/IeHHbIX NHTErPaJIoB Ha OCHOBE
MPOCTEHIINX TpaBWJI MHTerpupoBaHus. OnpexneneHHblid uHTerpanr. Popmyna Helortona-JleiiOHwva.
[Ipumenenne ¢opmysn 3aMeHbl NEPEMEHHOM M MHTETPUPOBAHUS IO YacTsAM IPU  BBIUUCIEHUU
OIpe/IeIeHHBIX MHTErpayioB. [IprMepsl HerpaBWIbHOrO mprMeHeHus: ¢opmyiibl Heiotona-JleiiOnuma n
(popmyJIbl 3aMEHBI IEPEMEHHOM.

Tema 1.9. Pagbl

Bomnpocs! k Teme:
Ounas popma

CXoaMMOCTh MOJIOKUTENBHBIX PsoB. CXOOUMOCTh 3HAKONEPEMEHHBIX psfoB. CTENeHHblE psapl.
Paznoxenue ¢pynkuunt B psja Teunmopa.
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Tema 1.10. BekTop, BeKTOpHbIE IPOCTPaHCTBA

Bormpocsl k Teme:

Ounas opma

BekTopHoe nmnpousBeseHue BeKTOpoB. (CMellaHHOE IPOM3BEEHHE BEKTOPOB. BeluncieHue
olpezieuTeNel pa3aoKeHUeM 0 3JIeMEHTaM CTPOKH WJIN CTOJIONA U [TPUBEJICHUEM K TPEYrOJIbHOMY BUILY.

Hcnonb30BaHre CBOWCTB ONPENEIUTENEH.

Tema 1.11. Cuctembl JIMHENHBbIX YPaBHEHUN

Bormpocsl k Teme:
Ounas opma
Mertop 'aycca, meton Kpamepa.

Tema 1.12. MaTpuubl, onpeaeJauTeaun

Bormpocsl k Teme:
Ounas opma
Onepauuu ¢ MaTpuiamMy. MeToibl BBIYMCIIEHU s OTIPeJeTUTENS.

Tema 1.13. 3agaua Ha 6€3yCJOBHBINH IKCTPEMYM

Bormpocsl k Teme:
Ounas opma

Teopema ®Pepma (HE0OXOIMMOE yCIOBUE IKCTpeMyMa). TeopeMa O JOCTATOYHOM YCJIOBUM IKCTpEMyMa
U1 (PYHKIIMM HECKOJIbKUX NIEPEMEHHBIX.

Tema 1.14. 3agaua HeJmHEeHHOTO IporpamvupoBanus. CeanoBasi TOUKa

Bomnpocs! k Teme:
Ounas popma

Teopema Kapyma-/I)xoHa, kak HeoOxoguMmoe ycaoBue MUHEUMYyMa. CelioBasi TOUKa Kak JJOCTaTOYHOE
ycnoBre MuHAMYMa B 3a1a4da HII, Teopema o ceioBoii Touke.

Tema 1.15. Bpinykiable MHOXKeCTBA M BbINyKJble (¢(yHKOHH. 3agaya BbIIYKJIOTO
MporpaMMup OBaHus

Bomnpocs! k Teme:
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Ounas popma

Onpenesnenre BeITYKJIbIX MHOXeCTBA M (pyHKIMU. dnddepenHnmanbabie CBOMCTBA BBITYKJIBIX (PYHKIUH.
[TocranoBKa 3a1a4 BBITYKJIOTO IPOrpaMMHUPOBaHUs, YCIOBUE peryisipHocTu 1o Creitepy, reopema Kyna-
Takkepa. 3aaaya JMHEWHOTO MPOrPaMMUPOBaHUs, JBOMCTBeHHas 3afa4da JII1, Teopembl 1BOMCTBEHHOCTH.

Tema 1.16. MeTo 1 Npou3BOACTBEHHbIX (PYHKIHIT

Bormpocsl k Teme:
Ounas opma

Heoxknaccnueckas npousBoicTBeHHass (pyHkimsA. MynbrurmmkatusHas [1d, ee coiictBa. DyHKIMA
KobGa-[lyrnaca. DnactuuHoCcTh BhiMycka. [IpeaenbHas HopMa 3amMeleHus. Makcumusauus npuobm 0e3
orpannyeHnil. Makcumuzarys npuOBbUTH ITPY OTPAaHUYEHHBIX M3/IEPKKAX.

Tema 1.17. MaTemaTudeckast MoJieJib NOTPE€OUTENIHCKOT0 CIPOCca

Bormpocsl k Teme:
Ounas opma

DyHKIMS MOJIE3HOCTH, ee cBoiicTBa. OTHOIIEHHE TpeanodTeHus. Mozeab HOTpeOrTeIbCcKOro BEIOOpA.
®dynkuuu cpoca. 3akoHsl ['occeHa.

Tema 1.18. Moaean JleonThLeBa

Bomnpocs! k Teme:
Ounas popma

[ToHsATHE MPOYKTUBHOCTHU. [IBOMiCTBEHHAs 3aJaua B Mojienu JIeoHTheBa, ee MpuObLIbHOCTL. KpuTepwmii
IIPOAYKTUBHOCTHA Mojien JIeOHThEBA.

Paznea 2. Teopus BeposiTHOCTEN
Tema 2.2. AkcuomaTuka Teopuu BepositHocTeil. CiyuaiiHble cOOBITHS

Bormpocsl k Teme:
Ounas opma

Pemenne 3ajay, CBS3aHHBIX C BBIUMCIEHUEM BEPOSTHOCTEM HAa OCHOBE KJACCHMUYECKOTO M
reOMEeTPUYECKOro omnpeesieHrid. DaeMeHTsl KoMOuHATOpUKU. COBMECTHbIE U HECOBMECTHBIE COOBITHS.
BeposiTHOCTH cymMMBbl COOBITHIA. YClIOBHasi BeposiTHOCTh. HesaBucumocts coObrThii. [lonHas rpymma
HECOBMECTHBIX COOBITUI. ANIPUOPHAS U alIOCTEPUOPHAsI BEPOSITHOCTH TUIOTE3. BeruncieHne BeposTHOCTER
COOBITHIT Ha OCHOBE (DOPMYJIBI TTOJTHOM BEPOATHOCTH 1 (popmyJibl Barieca.
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Tema 2.3. Ciiyyaiinble BeJUYNHBI

Bormpocsl k Teme:
Ounas opma

[lonsATHE Cay4YaliHOM BEJIMYMHBL. 3aKOH pacripeseneHus. Pan pacnpeneneHns JUCKPETHON CIIy4YailHOU
BeMuuHbl. PyHKIMSA pacnpenesieHus U ee cBoiictBa. HenpepbiBHBIE ciydaiiHble BeJW4MHBL. [110THOCTD
BEPOSATHOCTH U ee cBoicTBa. CMellaHHble ClIy4aiiHble BeJMYMHBl. YUCIOBbIE XapaKTEPUCTUKHU CITyYalHBIX
BEJINYMH.

Tema 2.4. HekoTopble BaxkHble pacnpeaeieHus

Bomnpocs! k Teme:
Ounas popma

Brrurcienre BeposITHOCTEN COOBITUH, CBSI3aHHBIX CO CITyYallHBIMU BEJIMUUHAMMU, pacripe/leIeHHBIMHU T10
W3BECTHBIM  3aKOHaM: OMHOMHAILHOMY, T€OMETPUYECKOMY, ITyaCCOHOBCKOMY, PpaBHOMEpPHOMY,
MOKa3aTeJIbHOMY, HOPMaJIbHOMY U JIOTHOPMAJIbHOMY.

Tema 2.5. MHOroOMepHBI€e CJIy4YaiiHble BeJTUINHbI

Bomnpocs! k Teme:
Ounas popma

[ToHsITE MHOTOMEPHOM CTy4aliHOW BEJIMUMHBI U €€ 3aKOHa pacnpejeseHrs. PyHKLuUs pacrpeeeHus
MHOTOMEPHOM CJIy4YallHOW BeJWYMHBL. [IJIOTHOCTP BEPOATHOCTH JBYMEPHOU CIy4YallHOM BEJIMYMHBI.
3aBuUCUMBIE M HE3aBUCHUMBIE CllydailHble BEJMYMHBL. YCJIOBHBIA 3aKOH pachpelesieHus. Y CJIoBHas
IUIOTHOCTb BEPOSATHOCTH. UMCIIOBbIE XapaKTEPUCTUKU JABYMEPHOH cilyvyailHOW BesnuuHbl. KoBapuauus u
KO3(pPULMEHT KOPPENALMU. YCIOBHbIE YMCIOBBIE XapAKTEPUCTUKM JBYMEPHOHN CIy4allHOW BEJIMYWHBI.
Perpeccusi. MHOromepHoe HopMaJIbHOE pacipesieieHue.

Tema 2.7. IlpeeabHble TeOPeMbl TEOPUH BEPOSITHOCTEN

Bormpocs! k Teme:

Ounas opma

Pernrenvie 3aa4 Ha 3aKOHBI OOJIBINMX YHCENT U UCIIOIb30BaHKE JIOKAJIBHOW U WHTErPATbHOU (hopMyIT
Myagpa—Jlamiaca. Kontpnpumepsl (pacripeiesieHusi, He YyIOBJIETBOPSIOIIME YCJIOBHUSIM LIEHTPAJIbHOU

MpeeIbHOM TEOPEMBI).

Paznea 3. MaremaTnuyeckasi CTaTUCTHKA M 9KOHOMETPHKA

Tema 3.2. OcHOBBI MaTEeMaTHY€eCKOIl TEOPHH BLIOOPOYHOT0 METOAa
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Bormpocsl k Teme:
Ounas opma

HOCTpOCHI/IC TOYCYHBIX OLICHOK paCHpCI{CHCHI/Iﬁ Pa3HbIMU METONaMH U UCCICAOBAHUC CBOMCTB 3THX
OLICHOK. HOCTpOCHI/IC JOBEPUTECJIbHBIX UHTECPBAJIOB U1 PA3JIMYHBIX IMapaMETPOB cnyqai?leIx BCJIMYHMH.

Tema 3.3. IIpoBepka cTaTUCTHYECKUX THIIOTE3

Bomnpocs! k Teme:
Ounas popma

[TpoBepka rumnoTe3 O paBeHCTBE CpeAHMX M aucnepcuid. [IpoBepka rumore3 o 3HaYEHUM OJHOIO U3
napamMeTpoB HOPMAJILHOTO paclipeAesIeHus IpY U3BECTHOM U HEU3BECTHOM BTOpoM napamerpe. [IpoBepka
TUTNIOTE3bl O 3HAYEHUH BEpOATHOCTU coObITHs. [IpoBepka rumore3bl 0 BUE 3aKOHA pacrpelesieHus] Ha
ocHoBe Kputepues [Iupcona n Konvoroposa. [Ipoepka runores 06 0MHOPOJHOCTH BHIOOPOK.

Tema 3.5. PerpeccroHHbI aHAJIU3

Bormpocsl k Teme:
Ounas opma

Wnutepnperaimst ypaBHeHU perpeccud. VIHTepripeTanusi JIMHEMHBIX, MOKa3aTeIbHbIX U CTENEHHBIX
ypaBHeHU. CBS3b C MOKA3aTeNISIMKA aOCOIIOTHOTO U OTHOCHTEIBHOTO POCTA U TMOKAa3aTesieM JTaCTHUYHOCTH.
Cnyyan OTCYTCTBUSI MHTEpHpeTalMd U MpuuuHbl 3T0oro. OlieHKa perpeccMoHHbIX Mojenen. ITposepka
TUINIOTE3 O 3HAYeHHUsAX Kod(puuueHTos. [IpoBepka runore3 o 3HAYMMOCTH 4YacTu KO3(P(PULIMEHTOB U O
JIMHEMHOM 3aBUCUMOCTHU MeX 1y Koa(puirmeHTamu. buHapHble nepeMeHHble 1 MX UCTIoIb30BaHue. Moaenu
perpeccud ¢ TreTepockelacTUYHOCThio. IlocnencTBusi rerepockenacTUUHOCTU. TecThpoBaHWe Ha
reTepOCKeJaCTUYHOCTb. MeToJbl KOPpPEeKLUM TeTepOCKEAACTUYHHOCTH. TecTupoBaHHWE MOJEIM Ha
aBTOKOppesauuio. Koppekiiysi aBTOKOppesIsiiivu.

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

CTaTUCTHYECKHI MTOIX0]] K OMPEeICHUI0 BEPOSTHOCTU

Hemu: N3yuyeHne MeToa CTAaTUCTUUECKUX UCTIBITAHUM, (PYHKIMI FeHepaluu CIy4YailHbIX YHUCEes B SI3bIKaX
MPOrpaMMHPOBAHUS;, TOJyUYeHUE HABBIKOB IPAKTUYECKOTO HCIOJb30BAHMSI METO/a CTaTUCTHYECKUX
WCTIBITAHUM JU1s1 PaCYeTa BEPOSTHOCTH.

Copepxanue: [l peanuzaniy 3TUX LieJed TpenaraeTcs psii 3aJad Ha BBIYKMCIEHHE BEpPOSTHOCTEH,
KOTOpBbIE CIIEAyeT PelInTh IByMs CIIOCOOAMU: TOUHBIM (MCIIOJB3Ys KJIACCUYECKOe, TUO0 TeOMeTPUUIEcKoe
orpejie/ieHe BepOSTHOCTH) W MPHOMKEHHBIM (MCIIONB3YsI CTATHCTHYECKOE OIpeJieieHUe), U CPaBHUTD
pe3yabTaThl MeXay coOou. [l CTaTUCTUYECKON OIIEHKM BEepPOSITHOCTU COOBITHSI TpedyeTcs Mmpuaymarthb
aJIeKBaTHYI0O MOjIeJIb CTaTUCTMYECKUX HWCIBITAaHWA, U peann3oBaTh ee B MS Excel wim ¢ momorpio
MPOTrpamMMBbl, HAMMCAHHOM Ha JIIOOOM SI3bIKE MPOTrPAMMHUPOBAHUSI.
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Pesynbrathl: Pe3ysbrarsl 1a00paTOPHOI paObOTHI TOJKHBI COJIEPKATH: AHATMTHYECKOE pellieHre 3a1a4u (Ha
OCHOBE KJIACCMYECKOTO OINpe/ie/ieHHs] BEpOSITHOCTH, TNpaBwil U (opMysl KOMOMHATOPUKH, JHOO
reOMETPUYECKOro OIpejesieH!s1) M pacyeT TOYHOrO 3HAYEHUsl BEPOSITHOCTU; OINKCaHWE MOJEIN
CTaTUCTUYECKUX UCTIHITAHWH JIS1 OLIEHKU BEPOSITHOCTU COOBITHS; porpaMmy uiau Tadmuiy MS Excel s
OILIEHKW BEPOSITHOCTH COOBITHSI B pe3yJibTaTe WCIIBITAHUIA;, TaOJIUIy CPaBHEHHSI OIIEHOK BEPOSITHOCTH C
VCTUHHBIM 3HAYEHHEM BEPOSITHOCTH, B 3aBUCUMOCTH OT YMCJIa UCTIBITAHU.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

[IpenenbHbIe pacnpeeieHus 11 ONHOMHUAILHOTO

Llemu: M3ydyeHue 3aKOHOB pacrpelie/ieHHid CIIyYalHBIX BEJMYMH: OMHOMHAIIBHOE, ITyaCCOHOBCKOE,
HOpPMaJIbHOE; W3y4yeHue (YHKUMN pacrnpefesieHuss W IUIOTHOCTeW CIy4YallHbIX BEJMYMH B sI3bIKaX
MPOrPpaMMHPOBAHUS U TIOJTyY€HUE HABBIKOB MPAKTUYECKOrO MCIIOJIb30BaHMS 3TUX (DYHKIUI [UIsl pacueTa
BEpPOSITHOCTH.

Copepsxanue: s peanu3aly MOCTABJISHHBIX eJIel MpejiaraeTcsi UCCeoBaTh 3aBUCUMOCTh TOYHOCTH
npuOIkeHnuss OMHOMUAILHOTO pacnpenesieHuss o gopmynam [lyaccoHa, JIOKaTbHOW U WHTETPaTbHOM
(opmynam Myagpa — Jlariaca ot mapaMeTpoB OMHOMUAILHOTO pacipe/ieieHusI.

PesynbraTel: Pe3ynbraTel 1abopatopHOi padOThl JOJIKHBI COfiepkaTh: pacueTHyo Tadmuiyy B MS Excel,
MporpaMMy pacueTa BEpPOSTHOCTEH Ha OIHOM U3 SI3BIKOB MPOTPaMMHUPOBAHUST; TaOJMILy C pe3ybTaTaMu
pPacyeToB; BHIBOJBI O TOYHOCTH MPUOIMKEHHBIX (DOPMYJI.

Ccpuika: URL: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

[MepBuuHas 0OpadOTKA CTATUCTUYECKUX JIAHHBIX

enu: TTonydyeHne HaBBIKOB MPAKTUYECKOTO MPUMEHEHHs] MPOTrPaMMHBIX CPEACTB [UIsl BU3YyalIU3allud U
MPOCTENIIel CTATUCTUIECKON 0OpabOTKHU pe3ysIbTaTOB HAOMOIeHHI (pacyeTa OMUcaTeIbHbIX CTATUCTHUK).
Conepxanvie: M3yunTh OCHOBHbBIC TIOHSATHSI M CPEICTBA ONMCAHUS SMITMPUYECKUX JTAHHBIX: BBIOOpPKA,
BAPUAIIMOHHBIA Psifl, CTATUCTUYECKUN psill, TUCTOrpamMma, IMOJUIOH 4YacTOT, IMIMUpUUecKasi (PyHKIMs
pacnpesieieHisl, a TaKXe BBHIOOPOYHBIMH UHCJIOBBIMHM XapaKTepUCTHKaMH. [IpoBecTH BU3yaIn3aIlvio
CTaTUCTUYECKUX JAHHBIX B f3bIKAX MPOTrPaMMHUPOBAHUS U B TaOJIMYHOM TMporieccope MS Excel. M3yuutsb
(yHKIIMIM [UTST pacueTa BHIOOPOYHBIX YHCIIOBBIX XapaKTepucTuK. CreHeprpoBaTh JaHHBIE C MOMOIIBIO
MMEIOIIUXCSl MPOTPAaMMHBIX CPEJCTB, B COOTBETCTBUM C 3aJaHHBIM 3aKOHOM paclipejiejieHusl, a 3aTeM
BU3YaJIM3UPOBATh U BHIYMCIIMTH OCHOBHBIE BHIOOPOYHBIE YNCIIOBBIE XaPaKTePUCTHKH.

PesynbraTel: PesynpTartel mabopaTOpHOW paOOTHI JIOJKHBI COJIEPKAaTh: CrEHEPUPOBAHHYIO BHIOOPKY;
CTaTUCTUYECKUI PSIl; TUCTOIPAMMY U MOJUTOH OTHOCUTENIbHBIX YACTOT C HAJIOXKEHHBIM Ha HUX IpapMKoM
TEOPETUYECKON (PYHKLMM IUIOTHOCTH; I'papuK SMIMPUYECKON (PYHKLMM paclipe/ieieHus] ¢ HAJIOKEHHBIM
rpaPMKOM TEOpeTHYECKON (PYHKIUM pacnpenesieHus; TaONuIly ¢ SMIMPUUECKUMHU U TEOPETUYECKUMHU
3HAYCHUSIMH YMCJIOBBIX XapAKTEPUCTUK; MPOrpaMMy IJis TeHepaluyd BHIOOPKH, MOCTPOEHUsI IpaprKOB U
pacuera IMIUPUYECKUX YHCIIOBBIX XapaKTEPUCTHK; (hOPMYJIbI [UIsl pacueTa TEOPEeTUUYEeCKUX 3HAUEHUI
YHCJIOBHIX XapaKTepPUCTUK; pacueTHylo TaOmuiyy B MS Excel mis moaroroBku rpaukoB M pacuera
YUCJIOBBIX XapaKTEPUCTHK.

Ccpuika: URL: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

OueHka JTMHENHBIX PErPECCUOHHBIX MOJIEEN

Hemu: TlonyueHne HaBBIKOB MPAKTHUYECKOIO HCIOJIb30BAHUS (PYHKIMI aHalu3a [aHHBIX B sI3bIKax
MIPOrPaMMUPOBAHUS.

Copepxanue: 3agaud: - 3HAKOMCTBO ¢ MactepoM jauarpaMmMm B MS Excel u ero mpakTuyeckum
MCMOJIb30BaHUEM [JIS1 HAIJISIIHOTO TMPEJICTaB/IeHUs] M aHan3a JaHHbIX. - 3HAKOMCTBO C MHCTPYMEHTaMU
rpaguyecKoro NpeaCTaBICHUs U aHAIN3a JaHHBIX B sI3bIKaX POrpaMMUpOBaHusl. - VI3yueHue v noiaydyeHue
HABBIKOB TPAKTHUYECKOrO HCIOJIb30BAHMS BCTPOEHHBIX cTathucTuiyeckux ¢yHkuun B MS Excel. -
3nakomctBo ¢ Ilakerom anamm3za B MS Excel um ero ucronp3oBaHueMm il aHaim3a JaHHbIX. [[1a
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pealu3aliy TOCTAaBJIEHHBIX 3a7ady TpeOyeTcss M3 3aJaHHOrO JaraceTa CaMOCTOSITEJIbHO BbIOpaTh
00bsICHsIEMBbIE U OOBSCHSIOIIME TEePEeMEHHbIe, MCCIeI0BaTh KOPPEISHMOHHBIE 3aBUCUMOCTU MEXKIY
NepEeMEHHBIMH ¥ TIOCTPOUTH JIMHEWHbIE PErPECCHOHHBIE MOJENH 11 OOBSCHSIEMBIX TIEPEMEHHBIX.
Pesynbratel: Pe3ysbraTel 1a00paTopHON padOTHI TOJDKHBI COfIEpkKaTh: ToueuHylo auarpammy MS Excel
3aBUCUMOCTH MEX/y BBIOPAaHHBIMM TEPEMEHHBIMHM C YKa3aHHBIMM Ha HEl ypaBHEHHEM pEerpeccu u
KO3((PHULIMEHTOM [IeTepMUHAIIMN; KOPPEISLUOHHYI0 MATpPHUIly 3aBUCHUMOCTH MEkKIy BCEBO3MOKHBIMHU
napamu epeMeHHBIX ; OLIEHKHU JIMHEMHBIX MOJIeJIEN MHOKECTBEHHOW perpeccuy O0bsCHAEMbIX IEPEMEHHBIX
Ha BCe OOBACHAIIME TMEepEeMEHHbIe;, OMNHUCAaHWEe pPe3yJbTaTOB OIEHKM MOJeNell: 3HauYUMOCTh
K03((PULMEHTOB, 3HAYMMOCTh MOJEIM B LI€JOM, KaueCTBO MOJAEM, MHTEpIpeTaluio Ko3(ppuireHToB
MOJIEJTH.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

HenuneliHble MOJEIM PErpeccuy U UX JIMHeapu3aIys

Iesn: ITomydeHre HABBIKOB IPAKTUYECKOrO MPUMEHEHU s METO/1a JIMHEAPU3aLMK K HEJIMHENHBIM MOJEIISM.
Copepxanue: 3agaun: - 3HAKOMCTBO C HEJIMHEMHBIMU MOJENISIMU PErPECCUU M METO/IaMHU MX OLIEHKHU. -
[TprMeHUTh JIMHEApU3ALMI0 K HEeJMHEHHbIM MojessM. - [loydeHue HaBBIKOB MPAKTUYECKON MPOBEPKHU
MPEIIOJI0KEHUH, JIekKallMX B OCHOBE KJIACCMYECKOW MOJENIM pPerpeccuu. - 3HAKOMCTBO C METOJAMHU
BepudUKamy Mojenu. s peaqM3anyy yKa3aHHBIX 3aa4 TpeOyeTcsl pacCMOTPETh CTENEHHYI0 MOJIEIb
3aBUCHMOCTH TI€pEMEHHBIX, JITHEAPU30BaTh €€ C MOMOIIBI0 Ornepalyy JorapuMUpOBaHUs, U CPAaBHUTh
Ka4yeCcTBO JIBYX IIOCTPOEHHBIX U OLIEHEHHBIX MOJIEJIEN: CTETIEHHON U JIMHEHHOM.

Pesynbratel: Pe3ynbTarhl 1a00OpaTOpHOW paOOTHl JIOJKHBI  COJIEpXkaTh: TpaUKU  3aBHCUMOCTEN
00BSCHAEMON NIEPEMEHHOM OT Kak/I0M U3 OOBSICHSIOINX [IEPEMEHHBIX Y COOTBETCTBYIOIIVE JIMHUU TPEHA,
UX YpaBHEHUsS U KO3(PUIMEHTHl AeTepMHUHAIMU; IpaUKU 3aBUCUMOCTEN JjorapudmMa O0ObACHSIEMON
NepEMEHHOM OT Jioraprdma KaxJoi U3 0ObACHAIOIINX IEPEMEHHBIX M COOTBETCTBYIOIIME JIMHUUA TPEHAA;
TaOJIMIIBI C pe3yJIbTaTaMu OIIEHOK MOjeJiell TMHENHON 1 CTENeHHOW 3aBUCHMOCTHU; pacueTHbIe TaOJIUIIbI B
MS Excel u TekcT nmporpammsl AJis1 CPAaBHUTEJIbHOU BEpU(PUKALIMA MOJEIIEN.

Ccbuika: http://lib.ulsu.ru/MegaPro/Download/MObject/2130

My IbTUKOJJIMHEAPHOCTD

Lemu: ITlonyueHne HaBBIKOB NPAKTUYECKOTO MPUMEHEHHUs PErpecCMOHHBIX MOJeNell Npu HaIMYUU
MYJIbTUKOJUIMHEAPHOCTH B UCXO/IHBIX JIaHHBIX.

Conepxanue: 3amaud: - 3HAKOMCTBO C TIOHSATHEM MYJbTUKOJUIMHEAPHOCTH M IMpodjeMamu,
BO3HMKAIOILMMH MPH OLIEHKE PErPECCUOHHBIX MOJIEJIEN C MYJIbTUKOJIIMHEAPHOCTBIO. - [ToryueHre HaBbIKOB
MPAaKTUYECKOW MPOBEPKM HAIWYMS MYJIbTUKOJUIMHEAPHOCTH B HMCXOAHBIX JAHHBIX. - 3HAKOMCTBO C
OCHOBHBIMM METOJAMU YCTPAHEHUsI WJIM YMEHbIIEHUs MYJIbTHKOJUIMHEApHOCTH. [l peanuzauuu
YKa3aHHBIX 3aJa4 TpeOyeTcsi MCCIeoBaTh OLEHEHHYI0 BBIIE MOJAETb HAa MYJbTUKOJUIMHEAPHOCTh M
YCTPAaHUTh/YMEHBIINTh €€ Pa3InYHbIMU METOAAMH.

Pesynbratel: PesynbraTel labopaTopHOi paGOThl JOJKHBI COIEPKATh: KOPPEISMOHHYI0 MATPUILy BCEX
NepeMEeHHBIX; TMOKa3aTeqd B3AYTHs AWCIIEPCHU Ui BCEX OOBSCHSIONMX MEPEeMEHHBIX MOJEJH; BCe
MIPOMEKYTOUHBIE U WUTOTOBBIE OLIEHKM MOJEJel IMpU MOLIAroBOM OTOOpe OOBSCHSIOMIMX IMEPEMEHHBIX;
MaTpuIly BECOB, C KOTOPBIMH OOBSCHSIOIINE NMEPEeMEHHBIE BXOIAT B KaXAYI0 M3 TJIaBHBIX KOMIIOHEHT;
KO3(PUITMEHT KOppesiuud OObACHAEMON TepeMeHHONW U TMepBOM TJIaBHOM KOMIIOHEHTHI; MTOTOBYIO
MH(OPMAIIMIO IO PacrpelesieHHI0 TUCIIEPCU OOBSICHAEMON TEPEMEHHON IO TJIaBHBIM KOMITOHEHTaM,
MPE/CTABJICHHYIO B TaOJMYHOM M rpaduyecKOM BHUJIE; OLIEHKHU PEerpeccuu oObsCHsEMOW MepeMeHHON Ha
BCE IJIaBHbIE KOMITIOHEHTHI M TOJIbKO Ha 3HAYMMBbIE IJIABHbIE KOMIIOHEHTHI.

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/2130
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8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®EPATOB

JlaHHbIil BUJ paOoThl He npenycMoTpeH YII.

9. MIEPEYEHDb BOITPOCOB K 9K3AMEHY

1. MHoO)kecTBa 1 onepaiuu HajJl HUMHU.

2. Ilonsarue pynkuuu. O6macTh onpeneseHus 1 ooyacTb 3HaueHuit pyHkuun. CrocoObl 3aaaHust (PyHKIUI.
3. Komnosumms ¢pynknmii. BzanmHo-oqHo3HauHOE cooTBeTcTBHe. ToxaectBeHHass (pyHkiwmsa. OOpatHast
pyHKIMA.

4. OcHOBHBIE 351eMeHTapHble (PpyHKLMU. VX cBOCTBA U rpadpuKy.

5. OKpecTHOCTh KOHEYHOW 1 OECKOHEYHO yaajieHHOH Touku. [IpenenbHast Touka MHOKeCTBa. OTKpPHITHIE 1
3aMKHYTbIE MHOKECTBA.

6. Ilpenen pynkuuu B Touke. IIpeaen mociaenoBaTeIbHOCTH KaK YacTHBIA Cilydyaid mpejena (PyHKIMU.
OaHOCTOPOHHUE MPEIETIbI.

7. BeckoHe4yHO MaJible 1 OeCKOHEUHO OosbInue BeqnunHsbl. (OnpeneneHne, CBONCTBA, CPABHEHHUE).

8. OcHoBHbIE TeopeMbl 0 npeaesax. [Ipesen MOHOTOHHON (PyHKLIMU.

9. 3ameuaresbHbIE IPEAETIBIL.

10. HenpepeiBHOCTD (pyHKIMK. Oniepaluuul Hajl HENPepbIBHBIMU (DYHKIIASIMHU.

11. HenpepbIBHOCTb 3J1EMEHTAPHBIX (DYHKLIMK.

12. OnHocTOopOoHHSS HerpepblBHOCTD. Kitaccudukanus pa3peiBoB. [Ipumepsl pa3pbIBHbIX (DyHKIMMA.

13. CpoucrBa (pyHKLMI, HENPEPBIBHBIX HA OTPE3KE.

14.  uddepeniman  cioxHort  ¢pyHkuumu.  MHBapuantHocth  Qopmbl  audpdepeHimana.
HuddepenpoBanue GyHKLIMM, 3aJaHHBIX TAPAMETPUYECKHU.

15. 3agauu, npuBOAsiIIME K TMOHATUIO Npou3BogHOW. OmpesesieHue MPOU3BOAHON. ['eomerpuyeckuit
MEXaHUYECKUI U SKOHOMUYECKUI CMBICIT IIPOU3BO/IHOM.

16. OcHOBHBbIE MTpaBUJIa HAXOKJEHUS MPOU3BOIHBIX. [IpOU3BOJHbIE OCHOBHBIX JIEMEHTAPHBIX (DYHKIIUM.
17. Ilonsitne nudpepenunana. ['eomerpuueckuii cMbica nuddepenumana.

18. IIpousBoaHble U AU epeHIabl BHICUIMX MOPSIAKOB.

19. Okcrpemymsl pyHkimu. Teopema Pepma.

20. Teopema Poms.

21. Teopema Jlarpanxa. ®opmy:a Jlarpanxka.

22. Teopema Komm. ®opmyna Korwu.

23. ®opmyaa Tennopa ¢ ocraTouHbIM WieHOM B popMe Ileano u B popme Jlarpanxka.

24. IlpencraBnenue GpyHKIMI eX, sin X, cos X, In(1+x) no ¢popmyne Teinopa.

25. AcuMnTOTH (DYHKIMH.

26. YcnoBue NOCTOSIHCTBA (PYHKIIMU Ha POMEXKYTKE.

27. YcinoBre MOHOTOHHOCTH (PYHKIIMM Ha ITPOMEKYTKE.

28. HeoOxoaumMoe 1 JOCTaTOYHOE YCIIOBHE IKCTpeMyMa (DYHKIIUH.

29. OTbIckaHue HauOOJIbLIEr0 U HAUMEHbLIEro 3HaueHUs (PyHKUIMH, TupdepeHIpyeMoil Ha OTpe3Ke.

30. Beinykuible 1 BorHyTthle (pyHKIMU. OnpeiesieHne MHTEPBAIOB BBITYKJIOCTU U BOTHYTOCTU C TIOMOILBIO
MEPBOI 1 BTOPOIi Mpou3BoAHON. Touku neperuda.

31. OxpectHocTh TOYKM B mpoctpaHcTBe Rn. Ilpenen u HenmpepblBHOCTb (PYHKLIMM HECKOJBbKUX
NepPEMEHHBIX.

32. YacrHele npousBogHble. YacTHele U MOJHbI Iuddepenumansl. ['eomeTpuyeckuil CMBbICH MOJHOTO
mudpepenmana. KacatenbHas IIOCKOCTh U HOPMaJib K TOBEPXHOCTH.
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33. DKcTpeMyMsl (DYHKIIMU HECKOJIBKUX NepeMeHHbIX. HeoOxonumoe 1 1ocTaTouHOoe YCI0BUE SKCTpEMyMa.
34. TlonsaTHe nepBOOOPA3HON U HEOMPEICTICHHOTO UHTerpaa.

35. Ilpocreiiiye CBOMCTBA HEONIPEJEJIEHHOIO MHTErpaja 1 MpaBuia UHTErPUPOBaHHUS.

36. MeToj oACTAaHOBKHU (3aMEHBbI IEPEMEHHBIX ) /1151 BBIYMCIIEHNS] HEOTIPE/IEJIEHHOTO HTErpaa.

37. VlnTerpupoBaHue Mo 4acTsAM IPU BEIYUCIEHUN HEONPEIeIEHHOTO UHTErpasa.

38. 3ajgauu, NpUBOASIIME K TMOHATHIO ONpejeseHHOro wuHrerpaiga. OmnpejeneHue OIpeeIeHHOro
UHTerpaja.

39. CaolicTBa OINpeAesIeHHOr0 UHTerpaa.

40. OrnipeneneHHBIN UHTETrpasl Kak (pyHKIMsI BepxHero npenena. Popmyina HeioToHa- JleiiOHwmIa.

41. [IpumeHeHue cnocoOOB MOJCTAHOBKM M MHTEIPUPOBAHUS 10 YACTSM K BBIYMCIICHUIO OIPEeSIeHHOTO
UHTerpaja.

42. Tlonatne 4MciaoBOro psaa. YacTuuyHble CymMMBbl psifa, OCTaTOK psja. OmnpenesneHue CyMMBbl psija,
cxopumocTH psifa. Heobxomumoe ycioBre CXOTUMOCTH.

43. CXoaMMOCTb MOJIOKUTENBHBIX PI0B. JIOCTaTOUHBIE YCIOBUS CXOAUMOCTU. TeopeMbl CpaBHEHHUS.

44. Tpuznaku Komm u [JanamOepa cXOAMMOCTH YUCIIOBHIX PSIOB.

45. 3nakonepeMeHHbie psabl. [TpusHak JleitOHuia.

46. AGcomoTHas ¥ yCIOBHAS CXOIMMOCTb YMCJIOBBIX PSIIOB.

47. TlonsTtre (PyHKIMOHAIBHOTO psifa W 00JacTh ero cxoaumoctd. OOnacTb CXOAMMOCTH U PaaUyC
CXOIMMOCTH cTeneHHoro psiga. Teopema Abens.

48. Paznoxenue ¢pynkuuii B psja Teinopa. Psn MaxkiopeHa.

49. Paznoxenue B psaa MakiopeHa sj1ieMeHTapHbIX (PyHKLUH eX, sin X, cos X, In(1+x).

50. BekTopHOE npou3BeieHe BEKTOPOB, €T0 CBOWCTBA U BBIPAKEHHUE Yepe3 AEKapTOBbl KOOPJUHATHI.

51. CMmemanHOe NpOM3BEJEHNUE BEKTOPOB, €r0 CBOMCTBA M BBIPAXKEHHE Yepe3 JEeKapTOBbl KOOPAWHATHI.
HeoOxoaumble W AOCTAaTOYHBIE YCJIOBUSI JIMHEMHOW 3aBHCUMOCTM TpeX BeKTOpoB. OObem
napauiesenunesaa.

52. OnpepesneHre BEKTOPHOrO pocTpaHcTBa. [Ipumepsl BEKTOPHBIX IPOCTPAHCTB.

53. Cucrembl JUHEWHBIX YypaBHeHUH. OCHOBHBIE TOHATUS U ONpejesieHus. DJeMEeHTapHbIe
npeoOpa30BaHUs CUCTeM JIMHEHWHBIX YpaBHeHui. Meton ["aycca.

54. Cucrembl JTMHEHHBIX HEOTHOPOJHBIX ypaBHEHUN. BeKTOpHast 3aMuch CUCTEMbI JTMHENHHBIX YPaBHEHU.
Teopema Kponekepa-Kanemmu. CTpykTypa MHOXECTBA PELIEHUN CHUCTEMBl JMHEWHBIX HEOAHOPOHBIX
YPaBHEHUI.

55. Onpepenurenu n-ro nopsinka. CBoWcTBa onpeaenuteneit. MUHOPHI U anredpanuecKue JOTOTHEHUS.
Brruucnenue onpesenuTesns pa3aokeHUEeM 0 CTPOKE UM CTOJIOLY.

56. Marpuusl 1 onepanu Haja HUMHU. YacTHele BUuabl Marpull. OOpaTHasi MaTpulia U €€ BBIYMCIICHUE
PelieHne MaTpUyHBIX ypaBHEHUN.

57. MarpuuHas 3anuch CUCTEMBI JIMHEWHBIX ypaBHeHUN. [IpaBuio Kpamepa.

58. 3amava Ha Oe3yCIIOBHBI KCTpeMyM mJisi (DYHKIMM HECKOJbKHMX IepeMeHHbIX. Teopema ®Pepma
(He0OX0AUMOE yCTIOBUE IKCTPEMYMA).

59. BesycnoBHbIi 3kcTpeMyM. TeopeMa O TOCTATOUHBIX YCIOBHAX.

60. O011as 3a/1a4a Ha SKCTPEMYM, TIOHATUE JIOKAILHOTO U IJI00ATBHOTO SKCTPEMyMa.

61. 3agaya HeMHENMHOTO IporpaMMupoBanus (Teopema Kapyma-J:xona).

62. BoinykJble MHOXecTBa. Boinykible pynkumu. duddepenmanbapie CBOMCTBA BBITYKIIbIX (DYHKIMHA.
63. CennoBas TOUYKa, TEOpEMA O CEAJIOBOM TOUKE.

64. 3amaya BBIYKJIOTO nporpammupoBanusi, Teopema Kyna-Takkepa.

65. 3anaya nuHeriHoro nporpamMupoanus (JIIT). [IBoiictBennas 3anava JII1. Teopembl JBOICTBEHHOCTH
66. IIpousBoaCTBEHHBIE (DYHKIIMH, X CBOWCTBA
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67. MybTUIUIMKATUBHASI TPOM3BOJICTBEHHAs (DYHKIWMS, ee cBoiicTBa. ®dyHKImsa Koba-lyrnaca.

68. DnacTUUHOCTD BhIITycKa 1o gakropam. Hopma 3amenienus ¢pakTopos.

69. Makcumu3zaryst npuObUTH Oe3 OrpaHuYeHNI Ha (PaKTOPHI.

70. Makcumuzanusi npuObUIM C OrpaHUUYEHUEM Ha (DaKTOPBHI.

71. OcHOBBI TEOPUHU MOTPEOUTENBLCKOTO CIIPOCa, (PYHKIIUS MOJIE3HOCTH, €€ CBOMCTBA.

72. TloctaHOBKA 33/1a44 OTPEOUTETHCKOTO cripoca. 3akoHbl ['occena.

73. JlaTh S5KOHOMUYECKYIO MHTEPIIPETALIMIO PELIEHHS 3aJa4l PAIIMOHAIBHOTO TOTPEOUTENS.

74. Mopenb JleoHTheBA, IPOLYKTUBHOCTb.

75. [IBoiicTBeHHas 3aa4ya B Mojenu JIeoHTheBa, MPUOBUILHOCTD.

76. Ilpy Kakux NpeArnochlIKax BO3MOXKHO ITpUMeHeHue Mozieu JleontbeBa?

77. JlaTb MHTEpPIIPETALIMIO JBOMCTBEHHOM 3aa4i B Mozen JIeOHTheBa.

78. PaznmuHble TOAXOBI K ONPE/IETIEHUI0 BEPOSITHOCTH (KJIACCUUECKOE, CTATUCTUYECKOE, TEOMETPUUECKOE
ornpenesieHus), ux Hepoctatku. Kiaccudukarms coopituii. Oniepanyy HaJjy COOBITHSIMMU.

79. TIpoCTpaHCTBO JIEMEHTAPHBIX COOBITHIA. ANredpa COOBITHIL. AKCHOMBI TEOPUU BEPOSITHOCTEH.

80. YcnoBHas BeposTHOCTh. HesaBucumocTts coObiTuii. @opMyia nmosHoi BepositHocTu. Popmyia baiieca.
81. HenpepbiBHbIE CilydaiiHble BeTUUUHBL. [1T0THOCTh BEpOSATHOCTH U €€ CBOMCcTBA. CMelllaHHbIe ClTyYailHble
BEJIMYMHBI.

82. [lonsiTne ciydailHOU BeJIMUMHBL. 3aKOH pacripeneieHus. Psag pacnipeneneHuss JUCKPETHON CIy4aillHON
BeIMYMHBL. DYHKIMA paclipeesieHus U ee CBOMCTBaA.

83. YucnoBble XapaKTEPUCTUKM CTy4YalHBIX BEJIMYMH U UX CBOMCTBA.

84. Cxema bepnysum. BuHOMMaNBHBIN M TEOMETPUYECKUI 3aKOHBI pacripeaesieHus. 3akoH Ilyaccona kak
npeAesbHBIN 1711 OMHOMHUAILHOTO.

85. [ToToku coObITUI, UX CBOICTBA U CBS3b C pactpenenenuem [lyaccoHa.

86. PaBHomepHoe pacnpenenenue. IlokazatenbHoe pacnipenenenue. CBs3b MeXIy I10Ka3aTelbHBIM
pacnpezieneHrieM U pacupeaenenueM IlyaccoHa.

87. HopmasbHOE 1 JIOTHOpPMaJIbHOE PaclpeaeeHUs .

88. Pacnipenenenus, ucnosiabp3yeMble B MaTeMaTnyeckon cratiuctuke: Ilupcona (xu-kBagpar), CTblofieHTa,
duepa—Cuenekopa (F-pacnipenenenue).

89. [loHsATHIE MHOTOMEPHOM CITy4allHOW BEJIMYMHBI U €€ 3aKOHA pacnpeaeacHus. PyHKIuA pacipeesieHus
MHOTOMEPHOM CJTyYallHOW BEJTUYMHBI.

90. IINOTHOCTh BEPOATHOCTH ABYMEPHOM CIIyYalHOM BEJIMYMHBI. 3aBUCHMBIE U HE3ABUCHMBIE CIIy4YalHbIE
BEJIMUMHBL. Y CIIOBHBIN 3aKOH pacipejesieHus. Y CJI0BHas IUIOTHOCTb BEPOSTHOCTH.

91. YucnoBble XapaKTEpUCTUKM JABYMEPHOM CllydyaliHOM BeauuuHbl. KoBapuammsa v Koa(puUUEHT
KOpPpEJIsALUU.

92. Yc0BHBIE YNCIIOBBIE XapaKTEPUCTUKYU IBYMEPHOM CIIy4YallHOM BeJIMYMHBL. Perpeccus.

93. MHoromMmepHoe HOpMaJIbHOE pacrpesie/ieHuE.

94. 3akoH pacnpenesieHus (PyHKLIMU OJHOTO CIy4YalHOro aprymMeHTa. [losyuenne ciydalHOM BEJIMYMHEL C
3aJ]aHHBIM 3aKOHOM pacripe/iesieHus MyTeM (PyHKIIMOHAIBHOTO MpeoOpa3oBaHUsl.

95. 3akoH pacnpezaeneHuss (QYHKUMM JABYX CIIy4daillHbIX apryMEHTOB. 3aKOH pacHpe/ie/leHUs] CYMMBbI
cllydalHbIX BeJMuMH. Komnosuius (cBepTKa) 3aKOHOB paclipele/IEHUil.

96. YucoBble XapaKTEPUCTUKHU (DYHKLMH CITyYalHbIX BEJINYMH.

97. CeepTka HOPMaJIbHBIX pacIipe/leIeHuil.

98. 3akon OGonpmmx umcen. HepaBenctBa MapkoBa n YeObimeBa. Teopembl YeObimieBa u Mapkoga.
Teopemsl bepnyimm u Ilyaccona.

99. llenrpaspHas mpenenpHasd Teopema. JIokanpHasd M umHTerpajbHas ¢dopmyisl Myaspa—Jlamaca.
Teopema JlanyHnosa
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100. CnyyaitHble POLIECCH M MX XapaKTEPUCTUKHU.

101. OcHoBHbIE TOHATHUS TEOPUU MacCOBOTro oOciyxkwBaHus.YpaBHeHus: Konmoroposa. IlpenenbHbie
BEPOSATHOCTU COCTOSIHUI.

102. ITpoueccel rudenu u pasMHokeHrst. CUCTEMBI MACCOBOTO OOCITYKUBAaHHS C OTKA3aMHU.

103. OcHoBHas 3ajaya MaTEMaTUYECKOM CTATUCTUKH. OCHOBHBIE MOHATHUSA: T€HEpabHAsA COBOKYITHOCTb,
BBIOOPKA, BAapUAIIMOHHBIN PpsAJl, CTATUCTUYECKUI psl, TMCTOrpaMma, IOJUIOH YacTOT, SMIUPUYECKast
(pyHkmsa pacripeneneHusl.

104. BoiOopoyHble (SMIMPHUYECKIE) YUCIOBBIE XapaKTEPUCTUKHU.

105. Penpe3eHTaTHBHOCTH BHIOOPKH. Brpl BHIOOPOK. CHOCOOBI OTyUeHHs BHIOOPOK.

106. ToyeuHble OLIEHKM MapaMETPOB TE€HEPAILHOM COBOKYIHOCTM M HX CBOWCTBAa: HECMEIIEHHOCTb,
COCTOSITENIBHOCTb, 3(P(PEKTUBHOCTb.

107. MeTtoapl MOJy4YEeHUs] TOYEUHBIX OLIEHOK: METOJ MOMEHTOB, METOJl HAaUMEHBUINX KBaJIpaToB, METO/
MaKCHMaJIbHOTO MTPaBAONIOA00uSI.

108. HepaBencro Pao—Kpamepa—Ppere.

109. NnTepBanbHble OUEHKUA. TOYHOCTh M HAZIEKHOCTh OLICHKHU.

110. O61muit MeTo MOCTPOEHUS TIOBEPUTEIBHBIX HHTEPBAJIOB U IPUMEPHI €r0 PUMEHEHHUS.

111. TTonsiTHe cTaTUCTUYECKOU TUMOTE3bl. Bupbl runores. Craructudeckuii kpurepuid. O61acTh NPUHATHS
TUTIOTE3bl U KpUTHUecKass oOnactb. OmmoOku 1-ro u 2-ro poaa. YpoBeHb 3HAYUMOCTH U MOITHOCTb
KpUTEpHUSL.

112. Kputepuu npoBepKu I'uIoTe3 0 paBEHCTBE CPEAHUX/IUCTIEPCHA.

113. Kpurepun mpoBepKU T'MIOTE3 O YUCJIOBBIX 3HAYEHUAX MApaMeTpPOB.

114. Kpurepuii [Iupcona o Buzie 3akoHa pacrpesieeHus.

115. Kpurepwmii Konmoropoga. [TpoBepka rumote3 006 oqHopoaHoCcTH BhIOOpoK. Kpurepuit Komvoroposa —
CmupHoOBa.

116. dyHKIIMOHABHASI, CTATHCTHYECKAS] U KOPPEJISAIMOHHAS 3aBUCIMOCTH. BHIOOpOUHBIN KO3 DUITeHT
KOppessiuMM M €ro 3HauuMocTb. VHTepBanbHasg ouLeHKa Ko3dduuumeHta Koppenasuuu. YacTHble U
MHOKECTBEHHBIN KO3(P(PULIMEHT KOPPEJIALIUN.

117. KonmuecTBeHHass M opauvHaibHas WKaibl. Panroeas koppensaimsa. Koadp@uumeHTs! paHroBoit
koppessimn Cnupmena u Kenpganna.

118. Mopenb napHoi perpeccurd. MHoromepHasi TuHeiHasi perpecCuoHHast Mojiesib. OCHOBHBIE TUIIOTE3bI.
HopmanbHas nuHeliHas perpeccMoHHas MOJEIb.

119. Merox Haumenbiux kBagparoB (MHK). Cratucrtuyeckue cBovictBa MHK-onenok st
MHOXECTBEHHOU perpeccuu. Teopema ['aycca-Mapkosa.

120. Ouenka aucnepcud OMMOOK W MaTpuIlbl KoBapvanuil. MIHTepBasibHbIE OIIEHKU KO3((PUIIMEHTOB
MHOKECTBEHHOI perpeccuy M MpoBepKa CTaTHCTUYECKMX TMIIoTe3 00 MX 3HaueHusx. [IpoBepka obriero
KAauecTBa OLIEHKU MHOKECTBEHHO! JIMHENHON PErpeccuu.

121. KoapduupeHT aerepmMuHaiii (MHOXECTBEHHOU Koppessaun). CKOPpEeKTUPOBAaHHBIN KO3 (PULIUEHT
AEeTEPMUHALMH.

122. TlonHas KOJUIMHEAPHOCTh W MYJIbTUKOJJIMHEAPHOCTb. BO3MOXHBIE MPUYMHBI M XapaKTEpHbIE
MPU3HAKY MYJIbTUKOJUTMHEAPHOCTU. MeToibl 60phOBI ¢ MYJIbTUKOJUTMHEAPHOCTHIO.

123. duktuBHble (OMHApHBIE) TepeMeHHble. [Ipumepsl TpuMeHeHHs] (DUKTHBHBIX TEPEMEHHBIX TIPH
UCCJIEIOBAHUY BJIMSIHUS KAaYECTBEHHBIX IPU3HAKOB U CTPYKTYPHBIX H3MeHEHWH. KycouHo-1MHenHble
MOJEJIH.

124. HenvHeliHble MOJIEIM PETPECCUU U UX JIMHEApU3alIUsl.

125. Mopenu perpeccuu ¢ reTepocKkeAacTUYHOCTBIO U aBTOKOPPEJIALIMEN.
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10. CAMOCTOATEJIbHAA PABOTA OBYYAIOIIINXCS

Cooepotcanue, mpebo8anusi, Ycaogust U NOPI0OK OP2AHU3AUUU CAMOCTIOSINMENbHOU padombl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedeasiiomcs 8 coomeememeuu ¢ «llonodcenuem 0o
OP2aHU3AUUU CAMOCIOSIMENLHOL PAOOMbL 00YUAIOULUXCSL», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

1o kadxcooii hopme 00yueHus: OUHAS/3A0UHAS/OUHO-3A0UHAS 3ANONHSEMC S OMOENbHAS MadAuya

dopma o0yueHH: OUHASI

Ha3zBanue pa3aenoB u tem

Buja camocTosTEJIbHOT PadOThHI
(npopadomka yueorozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska K coave
3auema, IK3aMeHA U Op).

Oobem
B yacax

®opmMa KOHTP0JIsI (nposepka
pewenus 3adau, pedhepama u op.)

Pa3zgea 1. MareMaTu4ye CKHI aHAJ

U3 1 MOJ1€JIM ONITUMHU3 AITNHA

Tema 1.1. MuoxecTBa U (pyHKIMU

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOrO U
MH(POPMALIMOHHOTO 00eCIIeUeH s
JAVCLUIUIMHBL.

Bomnpocsl k 9k3ameny,
TectupoBanue, Y CTHbIIA onpoc

Tema 1.2. Tlpenen GpyHKIMM

ITpopaboTka yueOHOro Matepraa ¢
HCIIONb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOro 1
MH(OPMALIMOHHOTO 00eCTIeUeHHs]
JVCIHIUTHHBL.

Bonpocs! k sx3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.3. HempepsiBHOCTB
dyHKIMIA

ITpopaboTka yueOHOro Matepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUEOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s
JUCIUILTHHBL.

Bomnpocs! k ak3ameny,
TectupoBanue, Y CTHBIA ONMPOC

Tema 1.4. IIpousBogHas u
g depentman

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOrO U
MH(POPMALIMOHHOTO 00eCIIeUeHH sI
JAVCLUIUIMHBL.

Bomnpocsl k 9k3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.5. OcHOBHBIE TEOPEMBI
g epeHInaTbHOTO UCUUCIICHUS

ITpopaboTka yueOHOro MaTepraa ¢
HCIIONb30BAHUEM PECYPCOB yUeOHO-
METOAMYECKOro 1
MH(OPMALIMOHHOTO 00eCTIeUeHHs]
JWCIUIUTHHBL.

Bonpocs! k 3x3ameny,
TectupoBanue, Y CTHbII onpoc
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.6. IIpumenenue
JuddepeHInaIbHOTO UCUUCIEHUS
U1 uccenoBaHus (PyHKUIUN 1
MOCTPOEHUS TPaprKOB

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k axk3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.7. OyHKIIMM HECKOJIBKUX
TIePEMEHHBIX

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.8. UnTerpan

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TecrupoBanue, Y CTHBIIA OMPOC

Tema 1.9. Pagwr

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAaHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.10. Bextop, BeKTOpHBIE
IIPOCTPAHCTBA

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.11. CucreMbl IMHEHHBIX
ypaBHEHUI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocs! k 9x3ameny,
TecrtupoBanue, Y CTHBIIA OMPOC

Tema 1.12. Matputipl,
onpeneuTenu

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PECcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

Bomnpocs! k axk3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.13. 3agaua Ha
6e3yCIIOBHBII 9KCTPEMYM

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.14. 3agaua HeJIMHEHHOTO
nporpammupoBanus. CeyoBas
TOYKa

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s
JVCIUILTHHBL.

Bonpocs! k sx3ameny,
TecrupoBanue, Y CTHbIIA OMPOC
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Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.15. Beimykiisle MHOXeCTBA
U BBIIYKJIble (PyHKLIMM. 3atayda
BBIIIYKJIOTO IIPOrPaMMUPOBAHUS

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

Bomnpock k 3k3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.16. Meton
TIPOU3BOJCTBEHHBIX (PYHKIIMI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TecrupoBanue, Y CTHBIIA OMPOC

Tema 1.17. MaTemaTtnueckas
MOJeJIb ITIOTPEOUTENTBCKOTO CIIPoca

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.18. Mopueib JleonTheBa

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bomnpock k sK3ameny,
TectupoBanue, Y CTHbII onpoc

Paznen 2. Teopus BeposATHOCTEH

Tema 2.1. OcHOBHBIE IOHATHSA
TEOpPUU BEPOSTHOCTEN

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 2.2. AkcMOMaTHKa TEOPUU
BeposiTHocTel. CitydaiiHble
COOBITHS

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

Bomnpock k ak3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 2.3. Ciiy4aiiHble BEJIMYUHbBI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocsl! k ax3ameny,
TecrtupoBanue, Y CTHbII OMPOC

Tema 2.4. Hexotopsle BaxHble
pacripesieNieHus

IIpopadoTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 2.5. MHoromepHsle
CITyJaiHble BETMINHBI

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]

Bomnpock k ak3ameny,
TectupoBanue, Y CTHbII onpoc
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Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIsI (nposepKa
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mamepuana, peuieHue 3a0a4,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3ameHa u op).
JVCIIATUTFHBL.

Tema 2.6. PyHKIMU CITyYalHbIX IIpopaboTka ydyeOHOro Matepuaiac | 5 Bormpocs! k 3k3ameny,

BEJIMYMH. UCIIOJIb30BAHUEM PECypPCcOB yueOHO- TectupoBanue, Y CTHBI orpoc
METOAUUECKOTO 1
MH(pOPMALIMOHHOTO 0OecreueH sl
JUCUUTUTMHBL.

Tema 2.7. IlpenenbHble TeOpeMbl IIpopaboTka yyeOHOTO MaTtepuanac | 4 Bomnpocs! k ak3ameny,

TEOpPUU BEPOSTHOCTEN WCTIOJIb30BaHMEM PECYPCOB yUeOHO- TectupoBanue, Y cTHbII orpoc
METOANYECKOTO 1
nH(pOpPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.

Tema 2.8. DnemeHTH TEOPUU ITpopaboTka yaebHOrO MaTepuanac | 5 Bonpocsl k 3K3aMeHy,
CJly4aiHbIX IIPOLIECCOB U TEOPUU HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue, Y CTHbII onpoc
MaccOBOTO 0OCITYXKHBaHUS METOAMYECKOTO 1

nH(pOpMaIMOHHOTO 0becTIeYeH s
JVCIIATUTFHBL.
Paznen 3. MaremaTnueckasi CTATHCTHKA H 9KOHOMeETPHKA

Tema 3.1. IIpeamer u 3amauun IMpopaboTka yaebHOrO MaTepuamac | 5 Bormpocs! k k3ameny,
MaTeMaTHU4YeCKON CTATUCTUKHU. WCTIOJIb30BaHMEM PECYPCOB YUeOHO- TectupoBanue, Y cTHbII orpoc
OrmmcarenbHbIE CTATHCTUKH METOANYECKOTO 1

nH(pOpPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.

Tema 3.2. OcHOBBI ITpopaboTka yaebHOrO MaTepuanac | 5 Bonpocsl k 3K3aMeHy,
MaTeMaTHYECKOH TEOpUU HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue, Y CTHbII onpoc
BBIOOPOYHOTO METOJa METOJUYECKOTO U

nH(pOpMaIMOHHOTO 0becTIeYeH s
JVCIIATUTFHBL.

Tema 3.3. ITpoBepka IIpopaboTka y4yeOHOro Matepuaiac | 5 Bompocs! k 3k3ameny,

CTATUCTUYECKUX [UMOTE3 UCIIOJIb30BAHUEM PECypCcoB yueOHO- TectupoBanue, Y CTHBI orpoc
METOAUYECKOTO 1
MH(pOPMALIMOHHOTO 0OecreueH sl
JUCUUTUTMHBL.

Tema 3.4. KoppesaoHHbIiA IMpopaboTka yaebHOrO MaTepuagac | 5 Bormpocs! k k3ameny,

aHaIN3 HCTIOJIb30BAHMEM PECYPCOB yUeOHO- TectupoBanue, Y cTHbII orpoc
METOANYECKOTO 1
nH(pOpPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.
Tema 3.5. PerpeccuoHHslil aHanu3 ITpopaboTka yaebHOrO MaTepuanac | 5 Bonpocsl k 3K3aMeHy,

HCIIOJIb30BaHUEM PECYPCOB yIeOHO-
METOJMYECKOTO U
MH(POPMAIIMOHHOTO 0OeCTICUeHU S
JACIIUTUTAHBL.

TectupoBanue, Y CTHbII onpoc

dopma oOyueHHs: 3a09HAS
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Paznea 1. MaremaTnue cKuii aHaJ

U3 1 MOA€EJH ONITUMHU3 AN

Tema 1.1. MHoxecTBa U (DyHKIMU

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

Bomnpock k 3k3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.2. TIpeaen GpyHKIMM

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTeYeH st
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TecrupoBanue, Y CTHBIIA OMPOC

Tema 1.3. HenpepblBHOCTB
dyHKIMIA

IIpopaboTka y4yeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.4. [IpousBognas u
g depentman

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.5. OcHOBHbIE TEOPEMBI
g depeHIInaTbHOTO UCUUCIICHUS

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCIeYeHH s
JWCIUILTHHBL.

Bonpocsl! k 9x3ameny,
TecrupoBanue, Y CTHbIIA OMPOC

Tema 1.6. IIpumenenue
JuddepeHInaIbHOrO UCUUCIEHUS
U1 uccenoBaHus (PyHKIUHN U
MOCTPOEHUS TpapUKOB

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

Bomnpocs! k axk3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.7. OyHKIIMM HECKOJIBKUX
TIePEMEHHBIX

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.8. UnTerpan

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCIeYeH st
JVCIUILTHHBL.

Bonpocsl! k aK3ameny,
TecrupoBanue, Y CTHbIIA OMPOC
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Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.9. Panw

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k axk3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.10. Bextop, BeKTOpHBIE
IIPOCTPAHCTBA

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.11. CucreMbl IMHEHHBIX
ypaBHEHUI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

Bonpocsl! k sx3ameny,
TecrupoBanue, Y CTHBIIA OMPOC

Tema 1.12. Matputipl,
onpeneuTenu

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAaHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.13. 3agaua Ha
6e3yCJIOBHBII 9KCTPEMYM

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIUIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.14. 3agaua HeJIMHEHHOTO
nporpammupoBanus. CeyoBas
TOYKa

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocs! k 9x3ameny,
TecrtupoBanue, Y CTHBIIA OMPOC

Tema 1.15. Beimyxiible MHOXECTBA
U BBITYKJIblE (PYHKLIMY. 3a1ada
BBIITYKJIOTO ITPOTPaMMUPOBAHUS

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PECcypcoB yueOHO-
METOJMYECKOTO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

Bomnpocs! k axk3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 1.16. Meton
IIPOU3BOJICTBEHHBIX (DYHKLIMIA

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUIHHBL.

10

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 1.17. MaTemaTtnueckas
MO/JIeJTb IIOTPEOUTETLCKOTO CIIpoca

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCTIeYeH s
JVCIUILTHHBL.

10

Bonpocs! k sx3ameny,
TecrupoBanue, Y CTHbIIA OMPOC
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3agenoB u Tem

Buja camocTosATEJbHOT PadOThHI
(npopadomxka yuedrozo
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

OonBem
B yacax

®opma KOHTP0J1sI (nposepka
pewenus 3a0au, pedhepama u op.)

Tema 1.18. Mopeib JleonTheBa

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHHs]
JVCLMIUIHHBL.

10

Bomnpock k 3k3ameny,
TectupoBanue, Y CTHbII onpoc

Paznen 2. Teopus BeposATHOCTEH

Tema 2.1. OcHOBHBIE IOHATHSA
TEOpPUU BEPOSTHOCTEN

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BaHUEM PEcypcoB yueOHO-
METOJUYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 2.2. AkcMOMaTHKa TEOPUU
BeposiTHocTel. CitydaiiHble
COOBITHS

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JVCLUIIHHBL.

Bomnpock k sk3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 2.3. CiiyvaiiHble BEJIMYUHbBI

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOUYECKOTO U
MH(POPMAIMOHHOTO 00eCIeYeH s
JWCIUILTHHBL.

Bonpocsl! k 9x3ameny,
TecrtupoBanue, Y CTHBII OMPOC

Tema 2.4. Hexotopsle BaxHble
pacripesieNieHus

IIpopaboTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOUYECKOrO 1
MH(pOPMALIMOHHOTO 00eCIeueH sl
JAVCLUIIIMHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 2.5. MHOromepHsle
CITyJaiHble BETMINHBI

ITpopaboTka yueOHOro MaTepraa ¢
UCIIOJIb30BAHUEM PECyPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]
JWCLUIUITHHBL.

Bomnpock k ak3ameny,
TectupoBanue, Y CTHbII onpoc

Tema 2.6. PyHKIMHU CITy4alHBIX
BEJIMYKH.

IIpopaboTka y4eOHOro MaTepuaa ¢
HCIIOJIb30BAHUEM PECYPCOB YUeOHO-
METOUYECKOTO U
MH(POPMAIIMOHHOTO 00eCeYeH s
JWCIUILTHHBL.

Bonpocsl! k ax3ameny,
TecrtupoBanue, Y CTHbII OMPOC

Tema 2.7. IlpenenbHsle TeOpeMbl
TEOPUU BEPOSTHOCTEN

IIpopadoTka yyeOHOro MaTepuaa ¢
MCIIOJIb30BAHUEM PEcypcoB yueOHO-
METOJMYECKOrO 1
MH(POPMALIMOHHOTO 00eCIeueH sl
JAVCLUIUIHHBI.

Bomnpocs! k ak3ameny,
TectupoBanue, Y cTHbII orpoc

Tema 2.8. DnemMeHTH TEOpUU
CIIy4aiHbIX ITPOLIECCOB U TEOPUH
MaccOBOTO 0OCITyXKHBaHHUS

ITpopaboTka yueOHOro MaTepraa c
UCIIOJIb30BAHUEM PECYPCOB yUeOHO-
METOJUYECKOTO U
MH(OPMALIMOHHOTO 00eCIIeUeHUs]

Bomnpock k ak3ameny,
TectupoBanue, Y CTHbII onpoc
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
padoma,nodzomoska Kk coave
3auema, IK3aMeHA U Op).

JIACLIATUIAHEL.

Pa3;1e.rl 3. MaremaTnyecKasi CTATHCTHKA U 9KOHOMETPHKA

Tema 3.1. IIpenmer u 3anaun IMpopaboTka yuebHOro Matepuamac | 9 Bormpocs! k 9k3ameny,
MaTeMaTHU4YeCKON CTATUCTUKHU. WCTIOJIb30BaHMEM PECYPCOB yUeOHO- TectupoBanue, Y cTHbII orpoc
OrmmcartenbHbIE CTATHCTUKH METOANYECKOTO 1

nH(pOpPMaIMOHHOTO obecreYeHns
JVCIATUTIHBL.

Tema 3.2. OcHOBBI ITpopaboTka ydebHOrO Matepramac | 9 Bonpocsl k 3K3aMeHy,
MaTeMaTHYeCKOHN TeOpruH HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue, Y CTHHIH oIpoc
BBIOOPOYHOTO METOJa METOAMYECKOTO 1

nH(pOPMaIMOHHOTO 0becrieYeH s
JVCIIATUTFHBL.

Tema 3.3. ITpoBepka IIpopaboTka ydeOHOro Matepuaiac | 9 Bompocs! k 3k3ameny,

CTATUCTUYECKUX [UMOTE3 UCIIOJIb30BAHUEM PECypPCOB yueOHO- TectupoBanue, Y CTHBIN orpoc

METOAUYECKOrO U
nH(pOPMaIMOHHOTO obecreYeHust

JUCUUTUTMHBL.
Tema 3.4. KoppesaoHHbli ITpopaboTka yueOHOro MaTepuaa c 10 Bormpocs! k k3ameny,
aHaIN3 WCTIOJIb30BaHMEM PECYPCOB YUeOHO- TectupoBanue, Y cTHbII orpoc

METOOUYECKOTO U
nH(pOpPMaIMOHHOTO obecreYeHns

JUCIATUTAHBL.
Tema 3.5. PerpeccuoHHbIi aHaIN3 ITpopaboTka y4yeOHOro MaTepuaa ¢ 10 Boripocs k 3K3ameny,
HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue, Y CTHBIN OMPOC

METOJMYECKOTO 1
MH(POPMAIIMOHHOTO 0OeCTICUeHU S
JACIIUTUTAHBIL.

11. YYEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE U CITUIIJINHDbI

a) Cnuncok peKoMeH/1yeMoil JuTepaTypbl
OCHOBHasI

1. KocaukoB C. H. MaremaTrueckue MeTo s B 9KOHOMUKe : yaeOHoe mocodue / C. H. KocHukoB. - 2-¢
u3d. ; ucnp. u jgom. - MockBa : [Opaiir, 2024. - 170 c. - (Bbicuiee obOpasosanue). - URL:
https://urait.ru/bcode/538860 . - Pexum pocryma: DieKTpoHHO-OMOMMOTeyHass cuctema lOpair, mis
aBTopu3. nosb3osarenen. - ISBN 978-5-534-04098-2 : 629.00. / .— ISBN 0_527507

2. Kpemep, H. III. DxoHoMeTpuKa : yueOHuK 11s ctyaeHToB By3os / H. III. Kpemep, b. A. Ilytko, H. II1.
Kpemepa. - Mocksa : JOHUTU-IAHA, 2023. - 328 c. - Kaura Haxoautcsi B npemuym-Bepcun IPR
SMART. - Tekcr. - Bech Cpok OXpaHbl aBTOPCKOI'O MIpaBa. - JEKTPOHHbIN. - DJIEKTPoH. AaH. (1 ¢aiin). -
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URL: https://www.iprbookshop.ru/141535.html. - ISBN 978-5-238-01720-4. / .— ISBN 0_545087
JOIOJHUTEJAbHAS

1. Marematuyeckuii anamm3. COOpHUK 3afaHuii : YueOHoe nocooue ms By3oB / B.B. JloruHoBa, E.A.
Mopo3sos, A.B. Mopo3zosa [u ap.] ; mog oomr. pen. [Lmotaukooii E. I'. - 2-e uzn. ; ucrnp. u gomn. - Mocksa :
FOpaiir, 2020. - 206 c. - (Beicee o6pazoBanue). - URL: https://urait.ru/bcode/454528 (nata oOparieHus:
26.10.2021). - Pexum pgoctyma: DIeKTpOHHO-OMONMMOTEYHast cuctema FOpallT, s aBTOpUS3.
MoJIb30BaTesen. - DNeKTpoH. faH. - ISBN 978-5-534-11516-1 : 559.00. / .— ISBN 0_274673

2. T'opoynos B. K. I[TpousBoacTBeHHbIe (DyHKIIMH: TeOpUs ¥ IOCTpoeHwue : yueo. nocodue / B. K. T'opOyHoB
; Yal'Y, U2ub. - YabsHosek : Yal'V, 2013. - 84 c. - bubmuorp.: c. 78-80 (45 Ha3p.). / .— ISBN 1_193871

3. T'ucun B. b. Matematuka. IIpaktukym : yuebnoe nocodue / B. B. I'mcun, H. III. Kpemep. - Mocksa :
FOpaiir, 2024. - 204 c. - (Beicmee oopa3zoBanue). - URL: https://urait.ru/bcode/536732 . - Pexxum nocrymna:
DnekTpoHHO-OuOIMoTeHast cuctema FOpaiit, 11t aBropus. nonb3oBateneit. - ISBN 978-5-9916-8785-0 :
729.00. / .— ISBN 0_527555

y4eOHO-MeTOoJuueCcKast

1. Jyromkun M. B. Meroauueckue peKkOMEHAAUMU Ji CEMUHAPCKUX (IIPAKTUYECKUX) 3aHATHM,
7a00paTOPHOTO MPAKTUKYMa U CAMOCTOSATEIbHOU pabOTH MO AUCIUILTNHE «MaTeMaTuka» sl CTYAeHTOB
VI'CH 38.00.00 «9xoHomuka u ynpasienue» / W. B. Jlyromkun, A. E. Dtkun. - 2022. - 121 c. -
HeonyomikoBanueiii pecypc. - URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/12850. - Pexum
nocryna: 9bBC Yal'V. - Teker : anektponnsiii. / .— ISBN 0_468366.

0) IIlporpamvHoe oGecreueHue
- OneparonHas cucrema "AJbT oOpazoBaHue"
- OducHpii naket "Mou opuc"

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI
1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpasoBatenbHbii pecypc IPRsmart : 31ekTpoHHO-OMOMMOTEYHast cuctema : cailrt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TEKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAs GHOIMOTEKA
caiit / OO0 DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. baza maHHBIX «eKTpoHHas Oubnmoreka texandeckoro BY3a (9BC «KoHcynbTaHT cTyieHTa») :
9JIeKTPOHHO-OMOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum goctyna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QIEKTPOHHBIM.
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1.4. KoHCynbTaHT Bpaya. DJIEKTPOHHAs MeIWIIMHCKass OuOimoTeka : 6a3a jmaHHbIX : caidt / OO0
Briclmasg 1mikosa opraHM3aliMd M YOPaBJIECHUs  3/1paBOOXpaHEeHHMEM-KOMIUIEKCHBI  MeIMIMHCKUIA
KoHcanTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum gocryna: s 3apeructpup.
noJib30Baresien. — TEKCT : 3JIEeKTPOHHBIN.

1.5. Bonpmas meauMHCKas OUOIMOTEKA : AJIEKTPOHHO-O0nOMoTeuHas cuctema : cat / OOO Bykar. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryma: afs 3apeructpup.
1oJib30Baresien. — TEKCT : 3JIEeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMbaMoTeyHas cucrema : cat / OO0 IBC Jlanb. — Cankr-IletepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryma: njsl 3aperucTpup. nojb3oBaTesnen. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOIMOTeHass cucrtema : cailt / OOO 3HaHuym. - Mocksa,
[2024]. - URL: http://znanium.com . — Pexum gocrtymna : Ajsl 3aperucTpup. nojb3oBaresien. - Tekcr :
3JIEKTPOHHBIN.

2. Koncyabrantllmoc [DnexTpoHHbId pecypc]: cmpaBouHass nmpaBoBasg cucrema. /OO0
«Koncynbrant [Lmoc» - DnekTpoH. naH. - Mocksa : KoncynsrantlImoc, [2024].

3. eLIBRARY.RU: Hayunas snekTpoHHas OubOanoreka : cadt / OOO «HayuHas DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctyma : il aBTOpU3.
noJib3oBaresien. — TeKCT : 3J1eKTPOHHBIN

4. depepanbHasa rocygapctBeHHas uHgopmammonHasa cucrema «Hammonauabnas
3JIeKTPOHHAasI 00O TEeKAa» : IeKTpoHHas oudmmoreka : caiit / ®I'BY PI'B. — Mocksa, [2024]. — URL:
https://H36.pd. — Pexxum goctyma : s mosib30Bartesiell HayYHoW OUOIMOTeKH. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : (enepanbHbiii mopran / yupegurenb PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 3IeKTPOHHBIN.

6. DnexTpoHHas 6udimoTeuynasi cucrema Yal'V : moayns «dnektponHas 6udmmoreka» ABUC
Mera-ITPO / OOO «[lata Dkcnpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum nocryna : ans
noJIb30BaTes el HayyHOH OMOIMOTeKU. — TEKCT : JeKTPOHHBIM.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JTUCHOUITJINHbI:

Aynutopuu [isl TPOBEACHU S JIEKIIUIA, CEMUHAPCKUX 3aHSATHUH, /17151 BHITIOJTHEHUS JJAOOPAaTOPHBIX paboT 1
MPaKTUKYMOB, [UISI TIPOBEAEHHUS TEKYIIEro KOHTPOJII M TPOMEKYTOUYHOW AaTTeCTallud, KypPCOBOTO
MPOEKTUPOBAHMUS, TPYMIIOBBIX U MHIVUBUYaTbHBIX KOHCYJIbTAIMN (8bl0Opams Heobxooumoe)

AyauTopun YKOMJIEKTOBAHBI CIIEIMATU3UPOBAHHON MeOenblo, y4eOHOW TOCKOH. AyIUTOpUHM s
MPOBEICHUS JIEKIIUI 000PYA0BaHbI MyJIbTUMEUIHBEIM 000pYIOBAHUEM /TS TIpEeACTaBIeHUs] MH(POPMAIH
OosbIion ayautopun. [ToMmeneHust il CaMOCTOSITEIbHON PadOTHl OCHAIIEHBI KOMITHIOTEPHBIN TEXHUKOH C
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BO3MOKHOCTBIO TOJKTIOYEHUs1 K ceTH «lHTepHeT» M oOecrieyeHMeM JOCTyHa K 3JEKTPOHHOMN
MH(POPMALIMOHHO-00pa30BaTeIbHON ~ cpelle,  SJEKTPOHHO-OMOIMoTeyHoit  cucteme.  [lepeyeHn
000py10BaHM 1, UCHIOJIL3YEMOr'o B y4eOHOM IpolLiecce:

- MynpTumeauniiHoe 000pyioBaHME: KOMITBIOTEP/HOYTOYK, 9KpaH, MPOEKTOP/TENeBU30P

- KommbiotepHast TexHuKa

13. CHEIIUAJIBHBIE YCJIOBUA 1JI1 OBYYAIOIIIUXCA C OTPAHNYEHHBIMHA
BO3MOKHOCTAMMU 310POBbA

B ciyyae HE0OXOAMMOCTH, OOYYAIOLIMMCS U3 YUCIa JIUL C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS
(mo 3asBIEHUI0 OOYYAIOIIErocs) MOTYT TpelaraTbCs OJHU W3 CJIEAYIIMX BAapHAHTOB BOCIIPUSITHUS
MH(pOPMALIMK ¢ YYETOM MX UHAWBUAYATbHBIX MICUXO(PU3NIECKUX OCOOEHHOCTEN:

- IS JMI C HapylUIeHUsIMU 3pEHHUs: B NeYaTHOM popme yBeauueHHbIM wipudToM; B ¢dopme
9JIEKTPOHHOTO JOKYMeHTa; B ¢opme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpailid; MHOMBUIyasJdbHble KOHCYJbTAllMd C  MPUBJIEYECHHEM
TI(I0CYpAONEPEBOIUMKA; UHIUBUAYAJIbHBIE 3a/JaHUSI U KOHCYJIbTALIUM;

- JUId JIAIl C HapylIeHWsIMU cliyxa: B revyaTHou c¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATepHAJIbl C CYOTUTPaMK; MHAWBUIYaJIbHbIE KOHCYJIBTALMK C MPUBJICYEHUEM CypIONepEeBOTUMKA;
VH/IMBUAYyaJIbHbIE 3aJaHNs U KOHCYJIbTAlUH;

- Ui JML C HapylleHUsIMM OIOPHO-ABMUIATENILHOTO armapara: B IedaTHOR ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIUBUAYaIbHbIE 3aJaHUS U KOHCYJIbTALIMY.

B ciayyae HeEOOXOIMMOCTM MCIHOJb30BAaHUS B Y4E€OHOM IMpOLECCe YaCTUYHO/UCKIIOUUTETbHO
JAMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrHA, opranu3ainus padotsl [II1C ¢ obyyaommmucsa ¢ OB3 u
MHBAJIMJAMHU [IPEAyCMATPUBAETCS B JIEKTPOHHOU MH(OPMAIIMOHHO-00PAa30BATEILHOM Cpejie C yUETOM MX
MHIVBHUIYQJIBHBIX TICUXO(U3MUECKUX OCOOEHHOCTEM.

Houent Kanpunar dpuszuko- JIyromkun Urops BuktopoBuu
PazpaboTunk MaTeMaTU4YECKUX HayK, JJoueHr
JIOJKHOCTD, yueHasi CTeTleHb, 3BaHKe dUO
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