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1. OBIIASI XAPAKTEPUCTUKA PABOYEWM ITPOI'PAMMBI YYEEHOM
JANCHUIIVIMHBI «<MATEMATHKA»

1.1. ObsacTh NpUMeEHEHHUs] POrPAMMBI

PaGouas mporpamMma y4ueOHOUN AUCIUTIIMHBI «MaTteMaTukay sSBIsSETCS 00s3aTEBHON TUCIIUILTAHON
MaTEMaTHYeCKOro M OOIIEero eCTECTBEHHOHAYYHOTO Y4YeOHOro IMKJIa OCHOBHOH MpOTrpamMmbl
noaroToBku crenuanuctoB cpeanero 3eHa (IIIICC3) B coorBerctBun ¢ ®PI'OC CIIO mo
cnernuanbHocTH 38.02.04 Kommeprus (1o oTpacisim).

JlanHas mporpamMma y4eOHOM AMCHUIUIMHBI MOXET OBITh KCIIOJIb30BaHA B JIOTIOJIHUTEIEHOM
npodeccoHaIbHOM  OOpa3oBaHMM (B MporpaMMmax  MOBBINICHHS — KBaIM(DUKAIMH U
poeCCHOHATILHOM TEPEMOATOTOBKH KaJPOB).

1.2. MecTo NMCHMILIMHBI B CTPYKType NPOrpaMMbl NMOATOTOBKHU CHELHAJTHCTOB CPeIHEro
3BeHa. gucuummaa EH.01  Maremaruka  BXOOIWT B MaTeMaTWYeCKMH ©  oOmmid
ecTecTBeHHOHayuyHbll yueOHsbii nuki [ITICC3.

1.3. Hean u 3a1a4 JMCHUILIMHBI — TPe0OOBAHMS K pe3y/JIbTaTaM O0CBOCHUSI AV CUMIIIMHBI
B pe3ynbrate u3yueHus o0s3aTeIbHON YacTy UKIIA 00YYarOIHICs TOKEH:
yMeTh:

e pemiath NPUKIAJHbIE 3a/1a4K B 00J1IaCTH NPOPECCUOHATBHON AESTEIbHOCTH.

3HATh:

e 3HayeHUE MAaTEMAaTHUKU B IPOEeCCHOHATIBHOM esTenbHOCTH U ipu ocBoeHuu II1CC3;

® OCHOBHBIE MaTEMaTHYECKHE METOJbl pEIICHUS TMPHUKIAAHBIX 33Ja4 B  00JacTu
poecCHOHATILHOM 1eATEIbHOCTH;

® OCHOBHBIC IOHATHS W METOAbl MATEMAaTHYECKOr'O0 aHalIW3a, IUCKPETHONW MaTeMaTHKH,
JUHENHHOW  anredpbl, TEOpPUHM KOMIUIEKCHBIX YHCEN, TEOpUU BEpPOATHOCTEH U
MaTeMaTHU4ECKOU CTaTUCTHKY,

® OCHOBBI HHTETPAJIbHOTO U JU(hepeHINaTbHOTO UCUUCIICHNUS.

TpeGoBanus K pe3yJbTaTaM 0CBOCHHUS IUCHHUIIIUHBI:

[Iporiecc M3y4eHUs TUCIMILIMHBI HampaBieH Ha (GopMuUpoBaHHE OOIIMX KOMIICTEHIIHH,
BKJIFOUAIOIIUX B ce0s CIOCOOHOCTE:

OK 2. OpraHuzoBbIBaTh COOCTBEHHYIO AESTEIBbHOCTb, BHIOMpATh THUIIOBBIE METOJbI U CIOCOOBI
BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((PEKTUBHOCTh U KaYECTBO.

[Ipouiecc wu3yuyeHWs MUCHUIUIMHBI HalpaBlieH Ha (HopMHpOBaHHE npodeccrnoHaIbHbBIX
KOMIIETEHITHI:
[IK 1.8. HMcnonb3oBaTh OCHOBHBIE METO/ABI W MPUEMBbI CTATUCTUKH JI PEHICHUS MPAKTHUUYECKUX
3a7a4 KOMMEPUYECKOM JIeSITEIbHOCTH, OMNPEAEHATh CTAaTUCTUYECKHWE BEIUYUHBI, ITOKA3aTeln
Bapualvy U UHAECKCHI.

I[IK 2.1. Hcnonwn3oBath JaHHBIC 6yxranTepCKor0 yu€Ta I KOHTPOJA PpEe3yJIbTaTOB U
IJTaHUPOBAHUA KOMMep‘—IeCKOfI ACATCIIBHOCTH, MPOBOJUTH YYE€T TOBApOB (CBIpB?[, MaTrcpuaios,
MMpOAYKIHUH, TAPBI, APYTUX MATCPUAIIbHBIX HGHHOCTCﬁ) H Y4aCTBOBAaTh B UX WHBCHTApHU3aAlINN.

I1IK 2.9. IIpumeHATh METOJbl M MpHUEMBl aHaIH3a (PUHAHCOBO-XO3SMCTBEHHON NEATENbHOCTH MpPU
OCYILIECTBJICHUM KOMMEpPYECKOM  NeATENbHOCTH, OCYLIECTBISATh JIEHEXKHBIE pPacyeThl C
MOKYNATEeJSIMH, COCTaBJIATh (PUHAHCOBBIE TOKYMEHTHI M OTUETHI.



IIK 3.7. IIpon3BoAUTh U3MEPEHHS TOBAPOB U APYTUX OOHEKTOB, IEPEBOANTH BHECUCTEMHBIE
€MHHULIbI U3MEPEHHI B CUCTEMHBIE.

1.4. Ilpyn u3y4yeHMH TUCUMILJIMHBI PACCMATPUBAKOTCS:
e  DJeMEHTHI JIMTHCHHOU anreOph;
e OCHOBBI MATEMaTUYECKOTO AHAJIN3A,
e OCHOBBI TEOPUH KOMIUJICKCHBIX YHCEN,;
e  Teopus BeposiTHOCTEH;
e  MaremaTuueckasi CTaTUCTHKA.

1.5. PeKOMeHHyeMOG KOJIMYECTBO YaCOB HA OCBOCHHE NMPOrpaMMbI TUCHUIIIMHBI

Ounas ¢opma o0yueHus
® MaKCHUMaJbHOU y4eOHOW Harpy3ku oOyuaromierocs - 84 gaca, B TOM YHCIIE:
e 00s3aTeNbHON ayTUTOPHOH yueOHOI Harpy3Ku oOydaromierocs - 56 4yacos,;
® CaMOCTOSITEIBHON PabOTHI O0yJaroerocs: - 28 4acos.

3ounas ¢gopma 00yueHHust
® MakcHUMaJbHOH yuyeOHON Harpy3ku oOydaromierocsi - 84 Jaca, B TOM YHCIIE:
e 00s3aTeNbHON ayAUTOPHON yueOHOM Harpy3Kku oOyuatoierocs - 18 yacos;
® CaMOCTOSITENBbHON pabOTHI 00yyarolierocsi - 66 4acos.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM U CIHUILINHBI

2.1 O0beM yueOHOH AMCUMIIMHBI M BUABI Y4e0HO# padoThl 04HOI (hopMBbI 00yYeHHs
Pabouass yuebOHas mporpaMMa JUCLMIUIMHBI IIOCTPOEHA O MOAYyJbHOMY NpuHuuny. Ilox
MOJIyJIeM TOHHUMAeTCs YKPYIMHEHHasi JIOTHMKO-TIOHATUIHAS TeMa, XapaKTepU3YIOMascsi OOIMIHOCTHIO
UCIOJIb3yEeMOI0 NOHATUIHO-TEPMHHOJIOTHYECKOr0 amnmnapaTta. Kaxablii MOy COCTOUT M3 OJHOTO
WIA HEeCcKoJbKuMX TeM. Pabouas yueOHas mporpamMma paccuMTaHa Ha H3y4€HHE IUCLMILIMHBI B
TE€YEHHUE B JBYX CEMECTPOB.
B rtabmune 1 ykasan oObeM BpeMeHM, 3allJJaHUPOBAHHBIA Ha peaJM3alUI0 BCEX BHJIOB
yueOHOIl paboTHI.

Tabmuua 1. - O6bemM BpeMeHH, 3aIUTaHUPOBAHHBIN Ha peau3aliio BceX BUI0B yUeOHOH padoThl 1O
0a30BOI1 TOArOTOBKE

Buj y4eOHoii padoThI O0BeM yacoB
MakcumanbHas yueOHasi Harpy3ka (Bcero) 84
Oo0si3aTennbHasA ayIMTOPHAsA y4eOHAas Harpy3Ka (Bcero) 56
B TOM YHCIIC: TEeOpeTUIecKoe 00yIeHHE 38
NPaKTUYECKHUE 3aHATHS 18
BHeaynuTopHasi camocTosiTe/IbHAsA padoTa odyualomerocs (Bcero) 28
B TOM YHCJIE:
pedeparuBHas padboTa 10
pabota ¢ nHpOPMAITMOHHBIMU UCTOYHUKAMU 8
ucclieaoBarenbsckas padboTa 6
COCTaBJIEHUE TAOJHII, CXEM, IPE3EHTALUH, TuarpaMm 4

Ipomescymounas ammecmayus (1 cemecmp).. nposooumcs no petimuneogou mexronozuu. Popma
ammecmayuu: oughgepenyuposannwvlil 3auem 6 sude KOMNbIOMEPHO20 MeCMUpOBaAHUS.

Tabnuua 2- TemaTuyeckuii I1aH U coiep)kaHue yueOHOHM TuCIMIIIMHBI «MaTtemaTuka

KoauuectBo
® 5
g s 8 ayIUTOPHBIX YacoOB
o I8
e < 879 B TOM YHUCIIE:
> = <
et = 7
" O <
Haumenosanue S Y Ee o
. (= ]
MOJYJIEU U TEM § 5 e 5 5
s = X Bcero o} —
s =2 5 > T O A
S SN = N o
O AN g @ = = <
2 o o L O s I
S K| = o 5 M =
= £ A 3 & E 3
= © = o
Pa3nes 1 DuiemeHTHI JIMHEHHOM aaredpbl 16 6 10 8 2
Tema 1.1. Matpuriipl U ASUCTBUS HAJl HUMH. 6 2 4 2 2
Omnpenenurens Matpullsl. [IpaBuna BEIMUCICHUS
OnpeAeUTENEH.
Tema 1.2 OnpeenuTenu, CBONCTBA U BHIYUCIICHUSL. 4 2 2 2
Tema 1.3. CucreMbl TMHERHBIX YPABHEHUI 6 2 4 4
Pa3znen 2. OcHOBBI MATEMATHYECKOI0 AHAJIH3A 32 10 22 16 6
Tema 2.1. BBezieHUEe B MaTeMaTUYECKUI aHAIIN3 6 2 4 4




(onpeneneHue M criocoObl 3a1aHus PYHKIUH, TIPeaes
byHKIINN).

Tema 2.2. [Ipenes U HEPEPHIBHOCTD (PYHKIHH. 6 2 4 4
Tema 2.3. [lonsTie npou3BOIHOM U €€ 6 2 4 2 2
reoMeTpuueckuii cmbici. Juddepenman GyHKIUN.
Tema 2.4. IHTerpanbHoe HCUUCICHUE PYHKIIUU 6 2 4 2 2
OJHOM MepeMEHHOM
T o 8 2 6 4 2
ema 2.5 Onpenenennblii uHTerpai. [lpunoxenue

OTIpPECTICHHOTO UHTETpaIa
Pasnen 3. OCHOBBI TEOPHH KOMILIEKCHBIX YHCEI. 4 2 2 2 0
Tema 3.1 KomruiekcHble uncia 4 2 2 2
Pasnen 4. Teopusi BepOATHOCTEIA. 18 6 12 8 4
Tema 4.1. CoObITHS 1 UX KIacCUpUKAITHS. 6 2 4 2 2
Kraccudeckoe ¥ cTaTUCTUIECKOE ONPeIeTICHUS
BEPOSTHOCTH CIy4ailHOTO COOBITHS
Tema 4.2 . KomOunaTopuka. Beibopka 3716 MEHTOB. 6 2 4 2 2
Cymma u nipousBezieHre coObITHii. BeposTHOCTH
TIOSIBJICHHSI XOTSI OBbI OJTHOTO COOBITHS
Tema 4.3 UucaoBbie XapaKTEPUCTUKUA TUCKPETHOMN 6 2 4 4
CIIy4ailHOM BEJIMYUHBI.
Pasznea 5. MareMaTn4eckasi CTAaTUCTHKA 12 4 8 4 4
Tema 5.1 3agaun MaTeMaTHYECKOM CTaTUCTUKH. 6 2 4 2 2
I'enepasibHast ¥ BEIOOPOYHAS] CTATUCTHYCCKUC
COBOKYITHOCTH.
Tema 5.2 BeiGopounslit MmeTo1. Berancienue 6 2 4 2 2
YHCIIOBBIX XaPaKTEPUCTHUK.

O0o0mauuii ypok no 1ucuumniuge | 2 2 2

(1 pepeHupoBaHHBbIN 324€T)
HUroro: | 84 28 56 38 18




2.2 O0beM yueOHOM TMCUMILUIHHBI M BUIbI Y4e0HO# padoThl 3204HOM (POpMBbI 00yUeHH s
Pabouass yueOHas mporpaMMa TUCIHUIUIMHBI TIOCTPOEHA MO MOAyabHOMY mpuHIumy. [lox
MOJIyJIEeM TIOHMMAETCSl YKPYIHEHHAsl JIOTUKO-TIOHSITHIHAS TeMa, XapaKTepU3YIOMIascs OOIIHOCTHIO
HCIMOJIB3YEMOTO MOHITUHHO-TEPMHUHOJIOTHYECKOrO anmapara. Kaxaplii MOAyJIb COCTOUT U3 OJIHOIO
WIM HECKONbKMX TeM. Pabouas ydeOHas mporpamma pacCcyWTaHa Ha W3YYCHHE TUCIUIUIMHBI B
TE€UEHHUE B IIEPBOTO Kypca.
B tabmuue 3 ykazaH oO0beM BpeMEHH, 3alUIJaHUPOBAHHBIA Ha pealn3allii0 BCEX BHJIOB
y4eOHOU pabOTHI.

Tabmuua 3. - O6beM BpeMeHH, 3aIUTaHUPOBAHHBIN Ha pean3aliio BceX BUAOB Y4eOHOH paboThl 1O
0a30BOi1 MOITOTOBKE

Buj yueOHoii padoThl O0bem yacoB
MaxkcuMmajibHasi ydeOHasi Harpy3Ka (Bcero) 84
Oo0si3aTennbHas ayIMTOPHAsA y4eOHAas HArpy3Ka (Bcero) 18
B TOM YHCJIE: TeopeTHYecKoe 00yueHue 12
NPaKTUYECKHUE 3aHATHS 6
BHeayauTopHasi caMmocTosITe/IbHASA padoTa odyuaronierocs (Bcero) 66
B TOM YHCJIE:
pedepaTuBHas padboTta 70
pabota ¢ nHpOPMAITMOHHBIMU UCTOYHUKAMU 8
UCCIIeIoBaTeNbCKas paboTa 6
COCTaBJIeHUE TaOIHUII, CXeM, TPE3CHTALNH, AnarpaMm 4

Lpomesicymounas ammecmayus (1 kypc).. npoeooumcs no petimunzogoti mexuono2uu. Popma
ammecmayuu: IK3amMeH 8 8ude KOMNbIOMEPHO20 MeCMUpPOBAHUAL.

Tabnuua 4- Tematuyeckuil miaH U cofepxKaHue yueOHOW TUCIUIUIMHBI «MaTteMaTuka»

KonnuectBo
e I
g s 5 ayIUTOPHBIX YacOB
e I o
e s 879 B TOM YHUCIIE:
> = <
= 5 §Z
HaumenoBanwne S & g = o
. a o
MOJYJIEN U TEM § S 2 3% 3
sl E X Bcero O —
s =2 " > g Qo 2
= o > ™ N = (o
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= 3 = 8
Pa3nes 1 DuiemeHTHI JIMHEHHOM aaredpbl 16 16 4 2 2
Tema 1.1. Matpuiibl U AeUCTBUS HAJl HUMHU. 6 5 1 0 1
Omnpenenurens MaTpullsl. [IpaBuiia BEIYUCICHUS
ONPEIECIUTENEN.
Tema 1.2 OnpenenuTenu, CBOKNCTBA U BHIYUCIICHUSL. 4 2 2 2 0
Tema 1.3. CucreMbl TMHERHBIX YPABHEHUI 6 5 1 0 1
Pa3nen 2. OcHOBBI MATEMATHYECKOT0 AHAIHU3A 32 32 6 2 3
Tema 2.1. BBeneHune B MaTeMaTHICCKHUI aHATN3 6 6 0 0 0
(ompenenenue U cocoObl 3aaanus (PyHKINU, Tpeae
byHKIINN).




Tema 2.2. [pener U HEMPEPHIBHOCTD (PYHKIIHH. 6 S 1 0
Tema 2.3. [lonsTie npou3BOIHOMN U €€ 6 4 2 2
reoMeTpuueckuii cmbici. Juddepeniman GyHKIUN.
Tema 2.4. IHTerpanbHoe ncUnciIeHne GyHKIUU 6 S 1 0
OJHOM MEpEeMEHHOM
Tema 2.5 Onpenenennbiii unterpai. [lpunoxenue 8 ! 1 0
OIIPEICIICHHOTO UHTETpaa
Pasnen 3. OCHOBBI TEOPHH KOMILIEKCHBIX YHCEI. 4 4 2 2
Tema 3.1 KomiuiekcHble ynciia 4 2 2 2
Pasnen 4. Teopusi BepOATHOCTEIA. 18 18 5 4
Tema 4.1. CoObITHsI 1 UX KJIACCUPUKALIHS. 6 4 2 2
Knaccrndeckoe v CTaTUCTUYECKOE OTPEICICHUS
BEPOSTHOCTH CIy4ailHOr0 COOBITHS
Tema 4.2 . KomOunaTopuka. Beibopka 371€MEHTOB. 6 4 2 2
Cymma u npousBeieHne coObITHiA. BeposaTHOCTb
TIOSIBJICHHSI XOTSI OBbI OJTHOTO COOBITHS
Tema 4.3 UucaoBbie XapaKTEPUCTUKU TUCKPETHOMN 6 5 1 0
CIIy4ailHOW BEJIWYUHBI.
Pa3znea 5. MareMaTn4yeckasi CTAaTUCTHKA 12 12 2 2
Tema 5.1 3amaun MaTeMaTHYECKOH CTATUCTHUKH. 6 4 2 2
I'enepasibHast ¥ BEIOOPOYHAS CTATUCTHYCCKUC
COBOKYITHOCTH.
Tema 5.2 BeiGopounslit MmeTon. Berancnenne 8 8 0 0
YHCJIOBBIX XapaKTEPUCTHUK.

Hroro: | 84 66 18 12




2.3. TemaTnuyeckuii IVIaH U cofiep:KaHue y4eOHOH TUCHMILVINHBI «MaTeMaTuKa»

10

Jns XapakTepUCTUKH YPOBHSI OCBOEHHUS Y4eOHOro MaTepuana HCHOJIb3YIOTCS CIEIYIOIINe

0003HaYEHUS:

1. — o3HaKOMUTENBHBIN (y3HABaHUE paHEe U3YUEHHBIX O0OBEKTOB, CBOMCTB);

2. — pENpOAYKTUBHBIA (BBIOJIHEHHE JEATEIBHOCTH 1O  00pasiy,

PYKOBOJCTBOM)

UHCTPYKLIUM WIA II0]

3. - HpOIIYKTI/IBHHﬁ (HJ'IaHI/I]I)OBaHI/Ie N CaMOCTOATCIBbHOC BBIIIOJHCHUE OCATCIBHOCTHU, PCIICHHE

poOJIEMHBIX 3a/1a4)

HauMenoBanue
pa3aesioB MoayJiei
U TeM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4ecKue
padoThbl, caMoCcTOsATEIbHASA Pad0Ta 00y4aI0 U XCH

O0LEM
4acoB

Ypos
€Hb
ocBoOe
HUA

1

4

Pasznen 1 DiaemMeHTHI JIHH

eifHOM ayredpbI

Coaep:xxanue yueOHOro MaTepuaJia

ITonsiTne Marpuubl. Buast Mmatpun. JlelicTBus Hax
MaTpULAMU.

1,2

Tema 1.1. Matpuis! u
NeWCTBUS HAJl HUMU.

IIpakTuyeckas padora Nel Tema: Pemenue
yIpaKHEHUH Ha BBIIOJHEHUE ONlepaluil Haj
MaTpULIaMU U HaXO0XKJIEHUE 00paTHOM MaTPHIIbL.

2,3

BueayauropHasi camocrosiTesibHas pabora Nel
Tema: BrinosnHeHne 3a1aHUN HA IPOBEACHUE ONEPALIAN
HaJ MaTpULAMH.

Coaep:xanue yueOHOro MaTepuaJia

Tema 1.2.
Onpenenureny,
CBOWCTBA W BBIYUCIICHHS.

[Tonsitue onpenenurens. CBOWCTBA ONPEAECIUTENS.
Mertoas! BeruMcieHus onpeaenurens 1,2 ,3 mopsaka..
Brruncnenue onpenenurens 1,2, 3 nopsiika, mpaBuiio
TPEYroJIbHUKOB. MeT0/1 BEIUNCIEHUSI ONIPEAEIUTENS 3
HOpsiIKa IyTeM pa3IokKeHHs [0 CTPOKE, CTOJIONY.

1,2

Bueayniuropnasi camocTrosiTeJibHast padora Ne2
Tema: Beruncnenue onpenenureneit 2-ro, 3- ro u n-ro
NnopsAAKOB. Pa3ioxeHune onpeaenuTens o ieMeHTaM
cTpokH (cTonbua). HaxoxxaeHne oOpaTHON MaTpHIIbI.

Conep:xxanue yueOHOro MaTepuaJia

OCHOBHBIE TIOHATHS U OTIPEIeJICHUs: OOl BUJT
cuctemsl CJIAY, ux knaccuduxanus. Meromabl
pewmenns copmectHor CJIAY (meton "aycca, hopmysl
Kpamepa, MmaTpuyHbIii METON)

1,2

Tema 1.3. Cucrtemsl
JIMHEWHBIX YPABHEHUHN

Coaep:xanue yue0OHOro MaTepuaJia
Pemenne CJIAY meronom Kpamepa, metonom ["aycca u
C TIOMOIIIBIO 0OPATHOI MaTPHITHI

1,2

BueayauropHasi camocrosiTesqibHast padora Ne3
Tema: Pemmenne CJIAY no npasuiy Kpamepa u
MeroqioM ["aycca.

Pa3gen 2. OCHOBBI MATEMATHYECKOI0 AHAJIN3A

Tema 2.1. BBeneuue B

Coaep:xanue yueOHOro MaTepuaJia

MaTeMaTHUEeCKUM aHaIn3
(ompenenenue n
CIIOCOOBI 3aIaHUs
byHKIMH, Ipenen

AprymeHT u pyHkiumsa. O61acTh onpeneaeHus u
obsacte 3HaueHN PyHKIMH. CrocoObI 3a/1aHus
¢bynkun. CoiicTBa QyHKIIUU. DIeMEHTapHbIS
dbyHKIMK: X cBoMcTBA M rpadukn. Haxoxnenue

1,2
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GyHKIUN).

o0acT onpeaeneHus U 00JIacTH 3HaYeHUN (PYHKLUH.
[TocTpoenue rpadgukoB GyHKITHIA.

BueayauropHasi camocTrosiTe/ibHass padora Ned
Tema: BrinosiHeHUE 3a1aHU HA BBIYUCIICHUE
npousBoHOM. MccnenoBanre GpyHKIUN U TOCTPOCHUE
uX TpadUKoB

2,3

Tema 2.2. Tlpenen u
HEIPEPHIBHOCTh

byHKIHN.

Conep:xanue yueOHOro MaTepuaJia

YucnoBas mociie10BaTeNbHOCTD U €€ npenei. [Ipenen
byHKIIMM Ha OECKOHEYHOCTHU U B TouKe. CBoiicTBa
npenenoB. OCHOBHbIE TeOpEMBI O Ipenenax. IlepBbiii u
BTOPOM 3amMedaTesIbHbIN Mpees

1,2

Coaep:kanue yueOHOro MaTepuaJa

Briuucnenue npeenoB 3JIEeMEHTAPHBIX U CIIOKHBIX
bynakuumii. UccnenoBanue GyHKIMA Ha HETIPEPHIBHOCT.
YcTaHoBIIeHHE XapaKTepa TOYEK pa3pblBa

2,3

BueayauropHasi camocrosiTe/ibHas padora NeS
Tema: Pemenue 3a1a4u Ha HaX0X/I€HNUE IIPEIEIIOB
MOCIe0BaTENbHOCTEH, IPeeNIoB PYHKIIMH B TOUKE U
OJTHOCTOPOHHUX IpezenoB. MccnenoBanne pyHKuuid Ha
HENPEPBIBHOCTH M TOUYKHU Pa3phbiBa

Tema 2.3. [TonsaTue
IIPOU3BOJHON U €€
F€OMETPUYECKHUI CMBICI.
Huddepennnan
GyHKIUH.

Coaep:xanue yueOHOro MaTepuaJia

Ornpenenenne npou3BoIHON. ['eomeTprueckuii u
MEXaHUYECKUN CMBICI MPOU3BOIHOM. IIpaBuna
muddepennrpoanus. [[pon3BoaHbIE dJIEMEHTAPHBIX
¢ynkuuii. [IponsBoaHas CloKHON (HYHKIIHH.
[TpousBoaHast GyHKIMH, 3aIaHHON MMapaMeTPUIECKH.

1,2

IpakTnyeckas padora Ne2 Tema: Haxoxnenue
IIPOU3BOJHBIX NIEPBOTO MOpsaKa. Berancinenue
nuddepennmanos. [Ipumenenue quddepeHmanon 1is
npuOIIMKEeHHBIX BeluuciaeHui. [lonHoe nccnenoBanue
¢byukumii. [loctpoenue rpaduka GyHkuuu

2,3

BueaynuTopHasi camocTosiTeibHas padora Ne6
Tema: BrinonHeHne 3a1aHUI Ha BBIYUCIICHUE
npou3BoiHON. MccnenoBanue GyHKIUI U TOCTPOCHHE
uX rpaguxos

Tema 2.4.
NHTterpanbHOE
UCUHCIIeHNE PYHKIIUU
OJIHOM IEPEMEHHOU

Coaep:xanue yueOHOro MaTepuaJia

[TepBooOpasHast GpyHKIIUM U HEOTIPEICTICHHBII
uHTerpain. OCHOBHBIE CBOMCTBA HEONIPEAEICHHOTO
uHTerpana. Tabnuma narerpanos. Merozasl
MHTETPUPOBAHUS: HETIOCPEACTBEHHOE MHTETPUPOBAHHUE,
METO/I 3aMEHBI TepeMeHHbIX. DopMyna
WHTETPUPOBAHUS 110 YACTSIM.

1,2

IpakTnyeckas padora Ne3 Tema: Beruncnenne
HEOIPEAEIEHHBIX MHTErPAJIOB Pa3IMYHBIMU METOIAMH.
Brruncnenue onpeeneHHbIX HHTErpaioB pa3InuHbIMU
METOJaMH.

2,3

BueayauropHasi camocTosiTeJibHast padora Ne7
Tema: BeruncineHne HEONPEAEIEHHBIX U ONIPEAEICHHBIX
HHTErpajIoB HEMOCPCACTBECHHBIM UHTCTPUPOBAHNIEM,
METOJIOM MOACTaHOBKH U UHTETPUPOBAHUEM I10 YACTSM.
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Coaep:xxanue yueOHOro MaTepuaJia 1,2
3agava 0 BBIUUCICHUH TUIOMIAN KPUBOJMHEHHOMN
Tpaneuud. [ToHsTue onpeneneHHOro HHTErpaia u ero
cBoricTtBa. ®opmyra Hetorona-Jleitonuia. Berancnenue
OIPEIEIEHHOr0 UHTErpaja, BIUUCICHHUE IJIOAAN
KPUBOJIMHEHHON Tpanenuu, pereHue nudd. ypaBHECHHI
C pa3JIesIIOUIMMUCS IEPEMEHHBIMHU.
Coaep:xanue yue0HOro MaTepuaJia
Tema 2.5 Boruncnenue momany miockux ¢uryp. [lnomans
OmnpeneneHnbli KPUBOJIMHEWHOIO CEKTOpa. BhIuncienue 1inubl 1yru 1,2
unrerpai. [Ipunoxenne | kpusoit. [Tnommans moBepxHoctH Bpamenus. Oobem
ONPEJIETIEHHOT O TeJa BpallleHHs!
HHTErpaia IpakTuyeckas padora Ned Tema: ['eomerpuueckue u 3
buznyecKue NpUI0KEHNE ONMPENIETICHHOr0 HHTerpaa
BueayauropHasi camocrosiTeJibHas padora Ne 8
Tema: «BbluucieHue HEONPEAEIEHHBIX U
ONpEIETICHHBIX HHTErPAJIOB HEMOCPEICTBEHHBIM
MHTErPUPOBAHUEM, METOJIOM MOJCTAHOBKH 2,3
MHTErPUPOBAHUEM I10 YACTSIM. BrinmonHenue
yIpaXHEHUH Ha TeOMETPUUYECKUN U PU3NUYECKUI CMBICIT
WHTErpajia»
Paznen 3. OCHOBBI TEOPUU KOMILJIEKCHBIX YHCEJI.
Tema 3.1 KoMIICKCHBIE Coaep:xxanue yueOHOro MaTepuaJia
qHCIIa Omnpenenenne KOMIUIEKCHOTO yucia. Apudmernyeckue
olrepanuu HaJl KOMIUIEKCHBIMU unciaamu. Bo3Benenue B
CTEIEHb U U3BJIEUECHUE KOpHs. ['eomeTpuueckas 12
MHTEpIIpEeTalNs KOMIUIEKCHBIX uncen. Monynp u
apryMEHTBI KOMIUIEKCHOTO Yncia. ApupMeTHIecKue
orepanuy HaJl KOMIUIEKCHBIMU YHCIIaMH,
BueayauropHasi camocTrosiTesibHast pabora Ne 9
Pemenue 3a1ay Bo3BeieHNUE B CTENIEHb, U3BJIEUECHUE 3
KopHsl. ['eoMeTpruueckoe npeacTaBIeHue KOMILIEKCHOTO
YHCla.
Pa3nes 4. Teopusi BeposiTHOCTEH.
Conep:xxanue yueOHOro MaTepuaJia
Tema 4.1. Cobriras 1 Hx OcHoOBHbIE IOHATHS KOMOMHATOPUKH: pa3MelleHus, 1.2
KIaCCHQUKAIL. NEepecTaHOBKH, coueTaHus. CoObITHE, BUJIBI COOBITHIA. ’
Knaccrraeckoe n Crnyuaiinbie coObITHsI. Anre6pa coObITHIA.
CTaTUCTUYECKOE -
OTIpe IeNenHs IIpakTuyeckas padora N9v5 Tema: «DopMyna noIHOMN 23
BEPOSTHOCTH BeposiTHOCTH. Dopmyna beliecay.
CIIy9aifHOTO COOBITHS BueayauropHasi camocTonTebHasn padora Nel0 na 3
teMy: « @opmyna beiiecay
Conep:xanue yueOHOro MaTepuaJia
Tema 4.2 . BepositHocTh coObITHs. Knaccuueckas ¢popmyina
KomOunaropuxka. BBIYMCIICHUS BEpOSTHOCTHU. [ 'eomeTpruueckas 12
Bri0opka »1eMeHToB. BEpOATHOCTh. (CBOICTBA BEPOATHOCTU. AKCHOMBI
CyMMa 1 IpOU3BEACHUE | TEOPHH BEPOSITHOCTEM
coObiTnii. BepostHocTh | IpakTuueckas padora Ne6 «Coueranue. 23
HOSIBJICHUSI XOTS OBI Pa3zmemenue. [lepecranoBkay ’
OJIHOTO COOBITHUSL BueayauropHasi camocrosiTesqibHass padora Nell Ha 3

Temy: «BeposTHOCTh MOsBICHUS XOTsI ObI OJTHOTO
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COOBITHS
Coaep:xxanue yueOHOro MaTepuaJia 1,2
[TonsiTEe MUCKPETHOM CITydyaliHOM BETUYMHBI. 3aKOH 2,3
pacnpenenenus JICB. [lonsarrne maTeMaTn4eckoro 2
Tema 4.3 UnCIOBbLC oxunanus JICB, nucnepcus JICB,
XAPAKTEPHCTHKE cpeaHekBapaTuueckoe otkiaoHenue [CB.
JCKPETHOM CIydaiHOM Coaep:xkanue y4e0HOro MaTepna.nva 2 1,2
S —— JluckpeTHas U HEMpepbIBHAS CIy4YaiHble BEIIUYUHBIL.
Crioco0 3amaHus TMCKPETHOW BeTMYUHBI. YHCTIOBBIE
XapaKTEPUCTUKHU JUCKPETHOM CIIy4allHOW BEJIMYHMHBI
BueayauropHasi camocrosiTesibHasi padora Nel2 Ha 2
TeMy: «Bprunciaenue ynucioBbix xapakrepuctuk JJCB»
Pa3zpnen 5. MaremaTnuyeckasi CTATUCTHKA
Conep:kanue y4eOHOT0 MaTepuaJia
OCHOBHBIE TTIOHATUS MaTEMaTHYECKONW CTATUCTUKU: 2 1,2
Tema 5.1 3anaun reHepaibHasi COBOKYIHOCTh, BBIOOPKA, BapUallMOHHBIN
MaTeMaTH4eCKON psa. Yacrorta HabmoaeHnid. CTaTUCTHYECKOE
CTaTHCTHUKH. pacnpenenenue yactoT. [1oguron yacror.
I'enepanbhas u ['ucrorpamma.
BBEIOOpOYHAS IIpakTuyeckasi padora Ne7 Tema: «Be1OOpOUHBIN 2 2,3
CTaTHUCTUYCCKUE METOJI. BRIUUCIICHNE YHCIIOBBIX XapAKTEPUCTUK.
COBOKYITHOCTH. BueaynuTopHasi camocrosiTeibHas padora Ne 13 Ha 2 3
Temy: «HaxoxIeHrne JOBepUTEIILHOTO HHTEpBaia
TeHEPAITBLHOU CPEHEN»
Coaep:xanue yueOHOIro MaTepuaJia
Dmrpudeckast QyHKIHS pacTpeIelICHUs e¢ CBOMCTBA U 2 1,2
Tema 5.2 BeibopouHslii | rpaduk. BeIOOpOYHEIE XapaKTEPUCTHKH.
MeTo/1. Bhruncienue IpakTuueckasi padora Ne8 Tema: «Brruncienue 2 2,3
TUCIIOBBIX YHCIIOBBIX XapPaKTEPUCTHK.
XapaKkTCPUCTHK. BHeaynuTopHasi camocTosTeJbHas padora Ne 14 Ha 2 3
Temy: «HaxoxkieHre J0BepUTEIHHOTO HHTEPBAjIa
BbIOOPOYHOH cpeHe»
O6006maronuit ypok IIpakTuyeckoe 3ansaTHe Ne 9. (06o0maroee 2 3
0 TUCITUTUTHHE NMPaKTHYeCKOe 3aHATHE)
(nuddepeHmpoBaHHBIM
3a4er)
Bcero: 84
B Tom umnciie:
Teopernueckoe o0yuenune 38
IIpakTHyeckue 3aHATUSA 18
BueaynutopHasi camocTosiTeJibHasi padoTa cTy/lAeHTa 28
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2.3 TemaTHKa NPaKTHYECKUX 3aHATHI.

B nporpamMmy 10 AUCHUIINIMHC BBCIACHLI IMPAKTUYCCKUC 3aHATUSA, KOTOPBIC ABJIAKOTCSA
dbopMOil MHIMBUAYAITBHO-TPYIIIOBOTO W TMPAKTUKO-OPUEHTUPOBAHHOTO OOyYEHUsT HAa OCHOBE
peanmbHBIX MM MOJENBHBIX CHUTyalluid MPHUMEHUTENBHO K BUAY U Npodmiito npodeccnoHaabHOR
JESATEILHOCTH OO0YYaoIIerocs. 3aHATHUsS MPOBOASTCS B JTUAIOTOBOM pEXHME C MPUMEHCHHEM

BAapHallMOHHBIX KapTOYCK. HpaKTI/I‘ICCKI/Ie 3aHATUS IIPOBOOATCA C 1 mo 6 MOYJIN. TemaTuka

oOyyaroluxcs MPaKTUYECKUX 3aHATUN MpejcTaBlieHa B Talmuie 3.
Tabnuna 3. - TemaTuka MpakKTUYECKUX 3aHATUN

Y4eOH0-00pa3oBaTeIbHbINH MOAYJIb.
esun npakTuKkyma

TemaTHKa NPAKTUKYMOB

Pexome
HAyeTCH
s
odJlacTn
3HAHUH
(cemecT

pbI)

3

Pa3znesn 1 DiieMeHTHI JIMHEHHOI aJredpbl

Tema 1.1. MaTpuisl 1 A€CTBUS HAJT
HUMHU.

IIpakTnueckas padora Nel Tema:
Pemenne ynpaxHeHHI Ha BHIIOJTHEHHE
onepauuii HaJi MaTpULAMH U HAXOKJICHUE
00paTHOM MaTPHIIBL

Pa3zgea 2. OcHOBBI MATEMATHYECKOT0 aHAJIM3A

Tema 2.3. [lonsTue npou3BoaHON U
€€ T€OMETPUYECKUN CMBICII.

Juddepennnan GyHkImm.

IpakTuyeckas padora Ne2 Tema:
HaxoxaeHue npon3BoIHBIX IEPBOIO
nopsiaka. Beruucnenue nuddepeHnmanos.
[Ipumenenue nuddepeHInanoB s
NpUOIMKEHHBIX BeluMciaeHui. [lonnoe
uccnenoBanue GpyHkiui. [loctpoenune

rpaduka QyHKIUN

Tema 2.4. IuTerpanpHoe ncUYKUCIEHUE
(GYHKIIMM OJJHOW NEpEMEHHOM

IIpakTnuyeckas padora Ne3 Tema:
Breramcnenne HCEONIPCACICHHBIX NHTCTPAJIOB
pa3IUYHBIMU MeToAaMHU. [ Beuncnenne
OIPCACIICHHBIX UHTCTPAJIOB Pa3JIMYHBIMU
METOIaMHU.

Tema 2.5 OnpeneneHHblil UHTErpal.
[IpunoxxeHne onpeneneHHoro
UHTErpaa

IIpakTnueckas padora Ned4 Tema:
I'eomeTpuueckue u pusnyeckue
IIPWJIOKEHUE ONIPEACIEHHOI0 HHTErpasia

Pa3nes 4. Teopusi BeposITHOCTEH.

Tema 4.1. CoObITHS U UX
kinaccudukanms. Kinaccuaeckoe u
CTaTUCTUYECKOE OTpEIeIICHUS
BEPOATHOCTH CIy4ailHOr0 COOBITHS

IIpakTnueckas padora Ne5 Tema:
«Dopmyita nonHou BeposTHOCTH. Dopmyna
betiecar.

Tema 4.2 . KomOunatopuka.
Bri6opka snementoB. CymMmma u
MIPOU3BEICHNE COOBITUH.
BeposiTHOCTh MOSIBIIEHUS XOTS OBl
OJTHOTO COOBITHUS

IIpakTuuyeckas padora Ne 6 «Coyeranue.
Pasmemenue. IlepectanoBka
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Pasznena 5. Maremarndeckasi CTATHCTHKA

IIpakTuyeckasi pa6ora Ne/ Tema:

Tema 5.1 3agaun MaTeMaTH4ECKON ~
«Bb100pouHBIil MeTO1. BhIuncienue

cratuctuku. ['eHepanbHas u *
BbIOOpOYHAS CTATHCTUYECKUE AHCIIOBBIX XapaKTCPUCTHKY.
COBOKYITHOCTH.
Tema 5.2 Bei6opouHBIil METO/I. IIpakTnyeckas padora Ne8 Tema:
Brruncnenme 4ucioBbix «BbIUnCIICHNE YHCITOBBIX XaPAKTEPUCTUK. *
XapaKTePUCTHK.
IIpakTnueckas padora Ne9.
IIpomexyTouHast aTTECTALMSA (o6o06maromas padoTa) *

2.4 BHeayauTOpHasi caMOCTOsAITe/IbHAs padoTa

[Tporpammoii ompezeneH 00beM BHEAYIUTOPHOH CaMOCTOSTENbHOW pabOThl CTYyIEHTA.
BueayautopHas camocrosiTenbHas pabdoTa CTYyAEHTOB cocTaBisgeT He MmeHee 50% or oOmei
00s13aTeNbHONM HAarpy3Kd CTYIEHTA, W SBISETCS BAXKHEHIIMM KOMIIOHEHTOM O00pa30BaTEIbHOTO
npouecca, (HOpPMUPYIOIIETO JIMYHOCTh CTYAEHTa, €r0 MHUPOBO33PEHUE U KYJIbTYpy MOBEICHUS,
Pa3BUBAIOIIMM €r0 CHOCOOHOCTH K CaMOOOYYEHHWIO M TMOBBIIMICHUIO CBOETO MPO(ECCHOHAIBHOTO
YPOBHS.

[lemn camocTosTenbHOW PaboOThl — (OPMUPOBAHUE CIIOCOOHOCTEH K CaMOCTOSITEIIBHOMY
MO3HAHUIO U OOYYCHHUIO, MMOUCKY y4eOHOW JUTEepaTyphl, 000OIIEHUIO U aHATN3y MATeMaTUYCCKUX
3HaHUW, OGMOPMIIECHUIO U TPEACTABICHUIO TMOJIYUYEHHBIX pE3YJIbTaTOB, IOMCKY HOBBIX U
HEOPJMHAPHBIX pELICHUH, apryMEeHTUPOBAHHOMY OTCTAaMBAaHUIO CBOUX MPEAJIOKEHUN, yMEHUH
MOATOTOBKU BBICTYIUICHUH U BEJCHUS TUCKYCCHIA.

CamocrosTrenbHas paboTa HPOBOJUTCA B MNEPUOJI M3YYEHHUS OTIENbHBIX TeM Kypca IIo
3aJJaHUI0 TIperojaBareisl 10 pEKOMEHAyeMOW UM ydeOHOW juTeparype, IOATOTOBKH K
MPAKTUYECKUM 3aHATHSIM, K PyO€KHOMY KOHTPOJIO — KOHTPOJBHOM paboTe, K BBIITOJIHEHUIO
JIOMalIHEero 3aJaHusi, MPEeAyCMOTPEHHOro paboueil y4eOHON mporpamMmoil, K HalKUCaHUIO
pedepaToB, mpe3eHTAIMi U JOKJIa1a IO HAM.

Tematuka 3aaHuil IO BHEAYAUTOPHOM CaMOCTOATENbHOM paboTe HOCUT MPO(pECCHOHATIBHO-
OPUEHTUPOBAHHBIM XapaKTEp M HENOCPEICTBEHHO CBSA3aHAa C BOIPOCAMH, H3Y4aeMbIMHU I10
aucuuiuiiHe. TemaTuka M BUJI pabOT  BHEAYIUTOPHOH CaMOCTOSATENBHOM pabOThl CTYIEHTOB
npeJcTaBieH B Tabiuue 4
Tabnuna 4. - TemaTrka ¥ BUJ BHEAyIUTOPHON CAaMOCTOATEIbHONU pabOThI IO MOJYJISIM U

cemMecTpam
Pexomenny
Y4eOHo-00pa3oBaTebHbIN Bua BHeayIMTOPHOI caMOCTOSITEILHOM eTcs JJ
MOAYJb U TeMa padoThI MO TeMe MOAYJIsSA obJsacTu
BHEAY/IUTOPHOH padoThl 3HAHUM
(cemecTpsnIl)
Pazgen 1 DiieMeHTHI JIMHEHHOH aJredpbl 3
Tema 1.1. Marputp: n BueaynuTopuas CaMOCTOATeIbHAs paGora .
[ —— Nel Tema: BLIHOJIHeHvI/Ie 3aJlaHui Ha
IIPOBEJICHUE ONepaluii Ha/l MaTPUILIAMHU.
BHueayauTopHasi camocTosiTeJibHAs padoTa
Tema 1.2. Onpenenureny, Ne2 Tema: Beraucnenue onpenennurenceu 2-ro, *
CBOWCTBA U BBIYUCIICHUS. 3- TO ¥ n-TO MOPSAAKOB. Paznoxenue
ONPEIETUTENS IO FJIEMEHTAM CTPOKHU




(cronbua). HaxoxaeHne oOpaTHOM MaTpHUIIBL.

Tema 1.3. Cucrembl
JIMHEMHBIX YpaBHCHUHN

BueayauTopHasi camocTosiTeJibHAst paboTa
Ne3 Tema: Pemienue CJIAY no npaBuiny
Kpamepa u meronom I"aycca.

Pa3zgen 2. OcHOBBLI MATEMATHYECKOI'0 AaHAJIHN3A

Tema 2.1. BBenenue B
MaTeMaTHUECCKUM aHaIu3
(ompenenenue u crocooOb
3aanus QYHKIUH, IPEaes
GbyHKIHN).

BueaynuTopHasi camocTosiTe/IbHAsI padoTa
Ned Tema: BrinmonHenue 3ajaHnui Ha
BBIYMCIICHHE NTPOU3BOIHON. MccienoBanue
(GYHKIMHA U TOCTPOCHHE UX TpaPuKOB

Tema 2.2. Tlpenen u
HETPEPBIBHOCTD (DYHKITUH.

BueayauTopHasi camocTosiTeJibHAst paboTa
NeS Tema: Pemenne 3ama4 Ha HaX0XKICHUE
MPEIEIOB MOCIEA0BATEIbHOCTEM, PEIEIIOB
(GYHKIIMH B TOUYKE H OHOCTOPOHHUX MPEIEIIOB.
Hccnenoanue pyHKINN HAa HEPEPHIBHOCTD U
TOYKH pa3phiBa

Tema 2.3. Ilonsitue
IIPOU3BOJIHON U €€
F€OMETPUYECKHUM CMBICIL.

Juddepenunan GyHKIHH.

BueayauTopHasi camocTosiTeJibHAasi paboTa
Ne6 Tema: BeinosiHeHUE 3a1aHUN HA
BBIYMCIICHHE NTPOU3BOIHON. MccienoBanue
GbyHKIMI 1 TOCTpOeHHE UX rpaduKoB

Tema 2.4. UaterpanbpHoe
ucuHcieHne PyHKIMHA OJHON
IIEPEMEHHOMN

BueayauTopHas camocTosiTe/IbHAA padoTa
Ne7 Tema: BeruucieHne HEONpeAEIEeHHBIX U
OIIPEIETICHHBIX HHTETPAJIOB
HEIOCPEICTBEHHBIM HHTETPUPOBAHUEM,
METO/I0M MOJCTAHOBKH U MHTEIPUPOBAHUEM I10
4acTsM.

Tema 2.5 OnpeneneHHbII
unterpan. [Ipunoxenue
OTIpEJIeIIEHHOTO HTETpaa

BueayauTopHas camocTosiTe/IbHAsA padoTa
Ne 8 Tema: «BpruncineHre HEONPEAEIEHHbIX U
OIIPEIETICHHBIX HHTETPAJIOB
HEIOCPEICTBEHHBIM HHTETPUPOBAHUEM,
METO/I0M MOJCTAHOBKH U MUHTEIPUPOBAHUEM I10
4acTsM. BBINIOJIHEHNE yIIPa)KHEHUI Ha
reOMETPUUECKUN U PU3NYECKUIN CMBICI
UHTErpaia»

Pa3nesa 3. OcHOBBI TeOpHH KOMILJIEKCHBIX YHCEJI.

Tema 3.1 KoMriuiekcHbIe
quciaa

BaeayautopHas camocTosiTe/IbHAsA padoTa
Ne 9 Pemienue 3a7a4 BO3BE/ICHUE B CTEIIEHb,
n3BJedYeHHE KOpHs. [ eomeTpuyeckoe
IIPEJICTaBICHNE KOMIIJIEKCHOTO YUCIIA.

Paspnen 4. Teopusi BeposiTHOCTEH.
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Tema 4.1. CoOBITHS U UX
KJaccuukanus.
Kmaccrueckoe n
CTaTHCTUYECKOE OTPEICIICHUS
BEPOSITHOCTH CIIY4aifHOTO
COOBITHS

BueayauTopHasi camocTosiTeJibHAs paboTa
Nel0 Ha remy: «Dopmyna beitecay

Tema 4.2 . KomOunaTopuka.
Bri6opka snementoB. Cymma
U TIpOM3BeIeHNE COOBITHH.
BeposTHOCTB MOsIBIIEHUS XOTS
OBl OJTHOTO COOBITHUS

BueayauropHasi camocTrosiTe/ibHasi padora
Nell Ha Temy: «BeposTHOCTb NMOSBIEHUS XOTS
OBI OHOTO COOBITHS

Tema 4.3 Hucnossie
XapaKTePUCTUKU JUCKPETHOM
CIIy4ailHOW BEJIUYUHBI.

BueaynuTopHasi camocTosiTeibHAsA padoTa
Nel2 Ha Temy: «Bpluncinenue 4uciIoBbIX
xapakrepuctuk [JCB»

Pasznea 5. Maremarndeckasi CTAaTHCTHKA

Tema 5.1 3agaun
MaTEMAaTHYECKOH CTaTUCTHKH.
I'enepanbHas u BHIOOpOYHAS
CTAaTUCTUYECKUE
COBOKYITHOCTH.

BueaynuTopHas camocTosiTeIbHasA padoTa
Ne 13 na Temy: «HaxoxaeHne JOBEpUTEIBHOTO
MHTEpPBaJla TEHEPAILHON CpeIHEN»

Tema 5.2 BeiGopounslit
MmeTon. Beraucnenme
YHUCJIOBBIX XaPAaKTEPUCTHUK.

BueaynutopHasi camocTosiTeJibHAasi paboTa
Ne 14 na remy: «HaxoxeHrue JOBEPUTEIBHOTO
WHTEpBaja BEIOOPOUYHOM CpeTHe»

17
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3. YCJIOBUMSA PEAJIM3ALIUU ITPOI'PAMMBI TUCHUITJIMHBI

3.1 /Ina peanuzayuu npozpammul yuyeoHou oucyunaunvl «Mamemamukay npeoycmompenul
ciedyroujue cneyuaibHvle NOMeu|eHuA:

1. KaOuHeT MaTeMaTUKH, OCHALIEHHBIH 000py10BaAHHEM:

- I0CA/I0YHBIE MECTa MO KOJUYECTBY 00yUaroUXcs (CTOMbI, CTYJIbS MO YUCITY OCaJ0YHBIX MECT);

- pabodee MecTo mpenogaBaTes (CTo, CTYI);

- y4e0HO-METOJUYECKHI KOMIUIEKC 10 AucuuiuinHe (pabodme TporpaMMmbl, KajleHAapHO-
TEMaTUYeCKHEe IJIaHbl, pa3pabOTKU YPOKOB MO AMCLUUIUIMHE, Y4eOHO-METOAUYECKOe 0OecledeHne K
KOKIOMY YpPOKY, B T.4. NMPE3EHTAlMU K YpPOKaM, KOMIUIEKT BHJAEOYPOKOB, KOMILUIEKT KOHTPOJILHO-
OLICHOYHBIX CPEJICTB U JIp.);

- TaOJINIIBI, IIJIAKATHI;

- yUeOHHUKHU IO MaTEMaTHKE;

¢ TEXHHYECKUMH CPeICTBAMU 00y4YeHHUs:

- KOMITBIOTEP C JIMIEH3UOHHBIM MPOTPaMMHBIM 00eCIIeUeHUEM;

- 9JIEKTPOHHAs1 0a3a HOPMATHUBHOM JOKYMEHTAIINH;

- MYJIbTUMETUATIPOEKTOP;

- HIHTEPAaKTUBHAs JTOCKa

2. Kabuner wuHdpopMaTuKd ¥  HHPOPMANHOHHO-KOMMYHMKAIMOHHBIX CHCTEM B
npo¢ecCHOHATBHOM JeSITeJIbHOCTH, OCHAIIEHHBII 000py/10BAHNEM:
- MOCAJ0YHBIC MECTAa MO KOJMYECTBY OOYyYarONMXcs (CTOJBI, CTYJbs MO YUCITY MOCAJTOYHBIX
MeCT);
- pabodee MecTo mpenogaBaTess (CTo, CTYI);
- KOMILJIEKT y4eOHO-HArJISAHBIX TOCOOUIA;
- TaOJIMLIBI, IIJIAKATHI.
¢ TeXHUYECKUMHU CPeICTBAMH 00yUYeHHs:
- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTPAMMHBIM 00eCTIEUCHUEM;
- DJIeKTpOHHAs 06a3a HOPMAaTUBHOMN JTOKYMEHTAIINH;
- MYJIbTHMETUATIPOEKTOP;
- UHTEepPaKTUBHAS JI0CKa

3.2 Hugpopmayuonnoe obecneuenue peanuszayuu npopammol

Jns peanuzanuu nporpammbl OMONMHOTeUHBIM (GOHJ (¢uiIMana MUMeeT TevyaTHble M /MU
3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPCHl, PEKOMEHIyEMbIE I MCIOIb30BaHUSA B 00pa30BaTeIbHOM
nporuecce

3.2.10cno6nas numepamypa:
1.boromomnos, H. B. Anre6pa u Hadana aHanu3a: yaeOHOe ocodue i cpeiHero npoheccuoHaIbHOTO
obpazosanwust / H. B. boromosios. - Mocksa: U3natensctBo FOpaiit, 2019. - 240 c. https://biblio-
online.ru/bcode/428057

2.Axmetranuea, B.P. Matemaruka. Jluneiinas anredpa : yuebHoe nocobue / Axmerranuesa B.P.,
lNanayrounosa JI.P., lMansyrnunoB M.M. — Mocksa : Poccniickuii rocy1apCTBEHHBIM YHUBEPCUTET
npaBocyaust, 2017. - 58 c. -ISBN 978-5-93916-552-5. https://book.ru/book/930928

3.2.2 Dnekmponnsie pecypcol

1. ObC U3JATEJIBCTBA «BOOK.RUy. KOJIJIEKLIMA CIIO http://www.book.ru
2. ObC U3JIATEJIbCTBA «OPAUT» http://urait.ru


https://biblio-online.ru/bcode/428057
https://biblio-online.ru/bcode/428057
https://book.ru/book/930928
http://www.book.ru/
http://urait.ru/
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3. ObC U3JIATEJIbCTBA «JIAHb» http://e.lanbook.com

3.2.3 /lononnumenvuasn aumepamypa

1.Jlapun, C. B. Anre6pa: MHOTOWIEHBI: yueOHOE MTOCOOHE IJIsl CPEHETO MPO(HECCHOHATEHOTO
obpaszosanus / C. B. JlapuH. - 2-e uzn., uctp. u joi. - Mocksa: U3parensctBo FOpaiit, 2019. - 136 c.
https://biblio-online.ru/bcode/441555

2. [Toramnos, A. I1. JIuneiinas anrebpa u aHATUTHYECKAs TEOMETPHUS: YICOHUK U TPAKTUKYM JJIS
cpenHero npodeccruonainbHoro oopazosanus / A. I1. IToramos. - Mocksa: M3natensctBo FOpaiir,
2019. - 310 c. - https://biblio-online.ru/bcode/437430

3.I'mypman, B. E. Teopus BeposTHOCTEH 1 MaTeMaTHYECKasl CTATUCTUKA: YUSOHUK JIJIS1 CPETHETO
npodeccuonansHoro oopazosanus / B. E. 'mypman. - 12-e uza. - Mocksa: U3narensctBo KOpaiiT,
2020. - 479 c. https://urait.ru/bcode/450808

5.Kpemep, H. I1I. DrneMeHTbHI JIMHEHHOI ainreOppl: y4eOHUK U MPAKTUKYM JJISi CPEIHETO
npodeccnonansHoro oopazosanus / H. I11. Kpemep, M. H. ®punman, 1. M. Tpummws ; moa penakmuen
H. 1I. Kpemepa. - 2-e u3z., ucop. u aon. - Mocksa: M3natensctBo FOpaiit, 2020. - 422 c. -
https://urait.ru/bcode/450697

3.3. Obugue mpebosanusa K opeanuzayuu 00pa3zoeamebHo20 npoyecca

OcBoeHne 00y4YaroIUMUCS AUCIUIUINHBL TIPOXOJUT B YCIOBUSAX CO3IaHHON 00pa30BaTEIbHOM
Cpelbl Kak B yueOHOM 3aBEJIEHUH, TaK M B OPTaHU3ALUAX, COOTBETCTBYIOUIMX MPOMUIIO0 U3ydaeMou
JUCHUILTMHBL. OCBOEHHE MPOTrpaMMbl JUCLUIUIMHBI «MaTeMaTHKa» OCYLIECTBISIETCS OJHOBPEMEHHO
C JUCUUIUIMHAMHM OOINEro T'yMaHWTapHOTO W COLMAIbHO-KOHOMHYECKOrO Yy4eOHOro  IHKIIa
«Ucropus», «Pycckuil S3bIK U KyapTypa peun», «llcuxonorus obmenus», «MHOCTpaHHBIN SA3bIK» U
«Dusnueckas KynbTypa». V3yueHue mporpammbl JUCIHILIMHBI 3aBEpIIACTCS B TPETbEM CEMECTpe
MPOMEXYTOUHOW arrecTanmerd B Qopme auddepeHnnpoBaHHOTO 3adera, Pe3yibTaThl KOTOPOTO
OILICHUBAIOTCSI HAa OCHOBAHHWH BBITIOJHEHHUS CTYAGHTAMHU BCEX 3a4ETHBIX MEPONPHATHA TO Kypcy
«MaremaTtuka.

3.4 Kaopoeoe obecneuenue odpazosamenvnozo npoyecca no OuCyuniune:

TpeboBanus k kapoBoMy 0OecIeueHHI0 00pa3oBaTeIHLHOIO Ipoliecca:
—  HaJu4ue BBICUIEr0 MaTeMaTH4YeCKOro o0pa3oBaHUs, COOTBETCTBYIOIIETO MPOQUITIO TUCIUITIIMHBI

«MatemaTHKay.
— OTIBIT MEJAaTOTUYECKOMN ACSITEIIBHOCTU 10 COOTBETCTBYIOIIEH MPOPECCHOHAIBHOM MOATOTOBKE.
- CTOXXHUPOBKA B POJICTBEHHBIX 00pa3oBaTeNbHbIX yupekaeHusx | pa3 B 3 roaa.

Ne XapakTepHuCcTUKa MeJarornyeckKux pabOTHUKOB
n/m | damuius, Kakoe VY4eHas cTeneHp U Crax OcHoBHOE YcaoBus
ums, o0Opa3oBaTesnbHOE | ydeHOe (ITOYETHOE) | MelaroruvyecKkoin MECTO MIPUBJICYEHUS K
OTYECTBO, YUpEXKIEHUE 3BaHHUeE, (Hay4HoO- paboThbl, | MeAaroruyecKon
JOJKHOCTh OKOHYUII, KBaJIM(UKAIIMOHHAS | TI€IarOTUYECKON) | JOKHOCTh | JI€ATENbHOCTH
o CIEMAIBHOCTD KaTeropus paboThI
HITATHOMY
paclyCaHuIo
¥ CCypHHCKHI N IIpenonasareins
baxxuna roCy1apCTBEHHBIN mepBoii Ounnain
1 AHHa eJarornyecKuit . 14 ner BI'YOC B IITAaTHBIN
KB (PHUKAIIMOHHOM
CepreeBHa UHCTUTYT KATeropHE r. Apreme
(YT'TIN)



http://e.lanbook.com/
https://biblio-online.ru/bcode/441555
https://urait.ru/bcode/450808
https://urait.ru/bcode/450697
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUWA JTUCIIUIIJIMHbI
4.1 KoHTpoJb M OLEHKAa pe3ylbTaTOB OCBOCHMs IUCLMIUIMHBI OCYIIECTBISETCS B Ipolecce

MPOBEACHUS TPAKTUYECKUX 3aHSATHH, TECTUPOBAHHUS, a TaKXKE BBIMOJHEHUS OO0YyYaIOIUMHCS
WHIMBHUIYAIBHBIX 33JIlaHUi, pedepaToB, UCCICIOBAHUM.

Tabmuua 7. - @OpMbI U METOABI KOHTPOJIS U OLEHKH PE3yIbTaTOB OCBOCHUS Y4eOHOU
JUCLUIIJIMHEI 110 PE3YJIbTaTaM TEKYILEro KOHTPOJIS

Pe3yabTaThl 00yueHus @DopMbI U METObI KOHTPOJISI U OLIEHKHU
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS) pe3yJbTaToB 00y4eHust

Ymenua:

Pemarp mpuxnanueie 3agaud B obnactu | Tekyumii KOHTposib B (opme:  BBIIOJHEHUS BCEX

npoeCCUOHATTLHON IEATEIEHOCTH. BUJIOB ayIUTOPHOU U BHEAYJAUTOPHOMN
CaMOCTOSITENTbHOW  Pa0OThI, TPOBEPKH M  OICHKH
BBITIOJTHEHUS IIpe3EHTALINI; MIPOMEXYTOYHAs
aTTeCTalUs.

3unanus:

3HAaYEHUE MATEMAaTUKH B Texymuii KOHTPOJIb B (hopMe: BBIIIOTHEHUS BCEX

po¢eCCHOHATILHOM IEATEIbHOCTH U IPU | BUJIOB ayJJUTOPHOM 1 BHEAYAUTOPHON

ocoenuu [1I1CC3 CaMOCTOSITENTLHOU Pa0OTHI, peHIeHus! OJaHKOBBIX
TECTOB; IPOMEKYTOUYHAsI ATTECTALIMSL.

OcCHOBHbBIE MAaTEMAaTUYECKUE METObI Texymmii KOHTPOJb B (hopMe: BHIIOTHEHUS BCEX

peleHus MPUKJIAAHbBIX 337a4 B 00J1aCTH | BUJIOB ayIMTOPHOM M BHEAYJUTOPHOM

poeCCUOHATILHOMN 1eATEIbHOCTH CaMOCTOSITENIbHON PabOThI, COCTABICHUS
MIPE3EHTALMN; IPOMEKYTOYHAsT aTTECTALIMS.

OCHOBHBIE TIOHATHUS U METOBI Texymumii KOHTPOJb B (hopMe: BHITOTHEHUS

MaTeMaTHYeCKOro aHaJln3a, JUCKPETHON | IPAaKTHUYECKOIo 3aJjaHusl, COCTABIICHUS IPE3CHTALIUMN,

MaTeMaTHKH, JIMHEHHOW anredpsl, BBITIOJTHEHUS pedepaToB; MPOMEKYTOUHAs

TEOPUHN KOMIUIEKCHBIX YUCEIl, TEOPHH aTTecTalusl.

BEPOSITHOCTEN U MAaTEMaTUYECKON

CTaTHUCTHKH
OcHOBEI HUHTCIpaJIbHOI'O U TCKYIJ_II/Iﬁ KOHTPOJIb B (bopMe: BBITTIOJIHCHUS BCEX
,[[H(i)(l)epeHI_II/IaJ'IBHOFO HUCUYUCIICHUA. BU0B ay,HHTOpHOﬁ u BHC&y,HHTOpHOfI

CaMOCTOSITEILHOMI pa6OTBI, BBITIOJTHCHH A
MPAKTUYCCKOI'0O 3aJaHusd; IPOMEKYTOUHASA

aTTecTaIusl.
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4.2 KOHTPO/Ib M OLlEHKA Pe3yJbTAaTOB Pa3BUTHS OOIIMX KOMIETEHIHH M o0ecreunBAOIIUX UX

YMEHHH.

Tabmuua 8. - @opMBI M METOJABl KOHTPOJS M OICHKH pPE3yJIbTaTOB Pa3BUTHs OOLINX

KOMITETEHITMI 1 00eCIIeYnBAIONINX UX YMEHHI (0a30Basi MOJATOTOBKA)

Pe3yabTarsl
(ocBOeHHBbIE 001IIHe KOMIIETEHIIMH)

OcHOBHBIC ITOKA3ATEJIHN
pe3yJabTaToOB MOJATO0TOBKHU

@®opMbI U METOBI
KOHTPOJIsA

OK 2. Opranu3oBsIBaTh COOCTBEHHYIO
TS TeIbHOCTb, BEIOUPATh TUIIOBBIE
METOABI ¥ CIIOCOOBI BBHITTIOTHEHUS
npoeCCHOHATBHBIX 3a/1a4, OLCHUBATh
uX 3 (PEKTUBHOCTH U KAYECTBO.

MoTuBHUpOBaHHOE 0OOCHOBaHUE
BBIOOpAa W MPUMEHEHUS METOOB
U CIIOCOOOB BBITIOJTHCHHS
MMOCTaBJICHHOM 3aJlauH,
00BEKTHBHAS OLICHKA CBOCH
paboThL.

OrneHka BEITOITHESHHS
BHEAYIUTOPHBIX
CaMOCTOSITEIBHEIX
3aJaHui

4.3 KoHTPOJIb U OlleHKa ¢(pOPMUPOBAHHOCTH MPO(PeCcCHOHATLHBIX KOMIETEHINA 00yUYaommXxcsi

Tabmuna 9. - ®opMbI 1 METOABI KOHTPOJISI U OLIEHKHU Pe3yIbTaToOB CPOPMUPOBAHHOCTH

pohecCHOHATLHBIX KOMIICTCHIINN 00yJatouXCsl

Pesyabrarsl
(ocBoeHHBIE PO eccHOHATbHbIE
KOMITETEHIIMH)

OcHOBHBIE TOKA3ATeJIH
pe3yJabTaToB NOATOTOBKHU

@DopMbI U METOABI
KOHTPOJISA

IIK 1.8. Mcrionp30BaTh OCHOBHEIE
METO/IbI ¥ IPHUEMBI CTATUCTUKH IS
pEIICHUS TPAKTUICCKHX 3a71a4
KOMMEPUYECKOH 1eATeIbHOCTH,
OTIPEIEIIATh CTATHCTUYICCKUE
BEJIMYMHBI, TIOKA3aTeN BapuaIuu 1
HHIEKCEI.

JleMoHCTpaIus TEOPETUYECKUX
3HAHWW Y IPAKTUYECKUX YMEHUU
HCITOIB30BaTh MaTeMaTHIECKUIH
anmapar

Pabora Ha ypokax,
y4acTue B 00CYKICHUH
MOJTYYESHHBIX
pEe3yNbTaToOB Ha
3aHATHSX, OTYET T10
BBITIOJTHEHUTO
CaMOCTOSITEITLHBIX
pabot

IIK 2.1. Uctions30BaTh JaHHBIE
OyXraiTepcKoro y4yeTa Jjisl KOHTPOJIIs
pPEe3yIbTATOB M TUIAHUPOBAHUS
KOMMEPYECKON JeSATEIbHOCTH,
MIPOBOJIUTH YYET TOBAPOB (CHIPHS,
MarepuaioB, IPOAYKIINH, TAPHI,
JIPYTUX MaTepUaIbHbIX IEHHOCTEN) 1
y4acTBOBaTh B UX MHBEHTapHU3aLUU.

JleMoOHCTpalusi HaBbIKOB
WCIIOJIb30BaHUSI MATEMATHYECKOTO
anmnapara 1 yMeHUs
aHAITM3UPOBATH JaHHBIC

PaboTa Ha ypokax,
ydacTue B IUCKYCCUSX
1 00CYKICHHSIX
MPAaKTUIECKUX
CUTYallHil, 3a1ATa

pedeparoB

[IK 2.9. IIpuMeHATh METOIBI
MpHeMbl aHaln3a (PUHAHCOBO-
XO35IICTBEHHOM AESTEIbHOCTU IIPU
OCYILIECTBICHUH KOMMEPYECKOU
JEATEIbHOCTH, OCYILLECTBIIATh
JIEHEKHBIE PACUEThl C NOKYNATEISIMH,
COCTaBIISATh (PMHAHCOBBIE JOKYMEHTHI

JleMOHCTpaLys HaBBIKOB
HCIIOJIb30BAaHUs MATEMAaTUYECKOTO
anmapara 1 yMeHUs
AQHAJIM3UPOBATh JaHHBIC

Pabota Ha ypokax,
y4acTHe B AUCKYCCHUSAX
1 00CYKICHHSIX
MPAKTUYECKIX
CUTYyallHil, 3aIATa

pedeparoB
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M OTYETHI.
T1K 3.7. TIpou3BO/MTS H3MEpEHHUS JleMoHCTpalusi HAaBBIKOB O1ieHka BBITTOJIHEHUS
TOBApOB U JAPYrHUX 00HEKTOB, WCIOJIb30BaHUS MAaTEMATHUECKOTO | MPAKTUIECKUX paboT U

MNEPEBOJAUTH BHCCUCTEMHBIC € ITHMHUIIBL arrapara 1 yMCHUA
HU3MCPCHUU B CUCTCMHBIC. AHAIIM3UPOBATH JaHHBIE

BHEAYIUTOPHBIX
CaMOCTOSITENBLHBIX
3aIaHui

Tabmuma 10. - CooTBeTCTBHE CoAepkKAHUS TUCHUIUIMHBI TPEOYEMBbIM pe3yJibTaTaM 00y4ueHus

Ne
nn

PesyabTaTsl 00yyeHus

YuebHo-
o0pa3oBaTte/ibHbIE
MOTYJIH

1\2\3\4\5

O0001meHHBIE 001IEKYJIbTYPHBIEC H TPOdecCHOHATbHbIE KOMIIETCHIIMT

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J€STEIbHOCTD, BHIOMPATh
TUIIOBBIE METO/IbI U CIIOCOOBI BHIMOIHEHHSI TPOJECCHOHATBHBIX
3aJ1a4, OIICHUBATh UX YPPEKTUBHOCTH U KauecTBO (Oa3oBast
MOATOTOBKA)

* * * * *

1.2

IIK 1.8. Ucnonp30BaTh OCHOBHEIC MCTOJbI U ITPUEMBI CTATUCTUKU IJIA
PCUICHUA MPAKTUYCCKUX 3a1av KOMMGp‘IGCKOﬁ ACATCIIbHOCTH,
OIpPCACIIATh CTATUCTUYCCKUC BCJIMYNHBI, ITIOKA3aTCJIM Bapyualiuu U
HHACKCHI.

13

[IK 2.1. Mcnonb30BaTh JaHHBIE OYXTAJITEPCKOTO y4eTa /ISl KOHTPOJIS
pe3yAbTAaTOB M TUIAHUPOBAHUS KOMMEPUECKOU JIEATEIIbHOCTH,
MIPOBOAMTDH YUET TOBAPOB (ChIPhs, MAaTEpUAIIOB, IPOAYKIIUH, Taphl,
JIPYTUX MaTepUAbHBIX IEHHOCTEN) M Y4acTBOBATh B UX
WHBEHTapH3aI1u.

1.4

I1IK 2.9. IlpumMeHATh METObI ¥ IPUEMBI aHaTIN3a (PUHAHCOBO-
XO35IICTBEHHOM A€ATEIBbHOCTU IIPU OCYIIECTBIEHUN KOMMEPUYECKOM
JeSITENIbHOCTH, OCYIIECTBIISATh JEHEKHBIE PAaCUeThl C IOKYIATEISIMH,
COCTaBJISATh (PMHAHCOBBIE IOKYMEHTHI U OTUYETHI.

1.5

[1K 3.7. IIpou3BoauTh U3MEpPEHUsI TOBAPOB U IPYTHX OOBEKTOB,
[IEPEBOAUTH BHECUCTEMHBIE €IMHUIBI U3MEPEHUN B CUCTEMHBIE.

SHanug:

3HaueHue MaTeMaTUKH B MPO(ecCrOHAIbHOMN 1eATENbHOCTH U
IIPU OCBOEHMH MpodeccnoHanbHOM 00pa3oBaTeIbHON IPOrpaMMBI

2.2

OcCHOBHbBIC MATEMATHYCCKIE MCTOABI pCIICHUS NPUKIIAAHBIX
3aJ1a4 B obiactu HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU
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2.3 OCHOBHBIC TOHITUS M METOJIBI MAaTEMAaTUUCCKOr0 aHAIIN3a, * N B *
TMCKPETHON MaTeMaTHUKH, JINHEHHOHN anreOpsl, Teopun
KOMILUIEKCHBIX 4YHCEJI, TCOPUU BEPOSATHOCTEN U MATEMATUYECKOU
CTaTUCTUKU
2.4 OCHOBBI HHTETPATBHOTO U TU(PHEPEHITHATHPHOTO HCUNCICHUS. * *
3. YMenus:
3.1 | Pematp nmpuKJIaaHbIe 331a4d B 00J1aCTH PO ECCUOHATBHOM [l B B B *
JESITEIBHOCTH.

4.4.0uemca HHIANBUAYAJbHBIX 06pa30BaTeJ’ILHLIX JOCTHKEHHIT 1o pedyjJbTaTaM TEKYLIEro

KOHTPOJISI M IPOMEKYTOYHOM aTTeCTAIlMU 0TOOpakeHa B Tadauue 11

Tabmuma 12. - OneHka WHIWBHIYAIBHBIX 00pa30BaTEIIbHBIX JOCTHKCHUNW U KOMIIETSHITUH 110
pe3ynbTaTaM TEKYIIEro KOHTPOJISI M MPOMEXYTOYHOH aTTecTallid C MPUMEHEHHUEM PEHUTHHrOBOU

TEXHOJIOTHH
Bcero 6ammos 100
Texkymas arrectanus ot 0 10 CemectpoBas arrectanusi ot 41
Ne 40 6amnoB (1-8 Henens) 1o 100 6amnoB (9-16 Henens)
o/ HanmenoBauue pabor Ouenka Ouenka Ouenka ypoBHs | OuieHka
YPOBHSA KOMIIETCHIIMN | OCBOCHHUS KOMIIETEHIINI
OCBOCHHUS 00yJarOImUXCs | JUCIUILITTHBI 00yJarmuxcs
JUCIUATLIAHBI
1 | PaGora Ha JICKIIHMOHHOM 4 4 4 4
3aHATUN
2 | BemonHeHue qomanrHei 4 6 4 6
paboThI
3 JunciunnuHa Ha 3aHATHH 2 2
5 | IlpakTtrueckoe 3aanue 3 7 3 7
6 | U3 (coobmenus, 6 4 6 4
pedepatsl, TOKIAIbI,
COCTaBJICHHE
MPE3CHTALIHI).
7 | Dk3amMmeH (3a4er) 10 10
Hroro: 40 60

Tabmuna 13. - [lepeBox 6aUIOB B TPaIUIIMOHHYIO CUCTEMY OIICHUBAHUS

IIpouent KayecTBeHHast OlleHKAa MHIMBHYAJIbHBIX
Pe3yJ1bTaTUBHOCTH o0pa3oBaTeIbHBIX JOCTHKEHUI
(MpaBUJIBLHBIX OTBETOB) 0aJs1 (0TMeETKA) BepOaIbHBIN aHAJIOT
91 - 100 5 OTIIMYHO
76 - 90 4 XOpOIIO
61-75 3 YIIOBJIETBOPUTEIBHO
MeHee 61 2 HEYJIOBJICTBOPHUTEIHLHO
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5. TJIOCCAPUIA OCHOBHBIX TEPMHMHOB W OINPEJEJEHUN, W3YYAEMBIX B
JUCHUIIVIMHE <MATEMATHUKA»

Marpuua

OTO COBOKYNHOCTb YHCE, 3alIMCAHHBIX B BUJIE MPSIMOYIOJIbHOM
TaOJIMIIBI, KOTOPAsi COCTOMT U3 M CTPOK U N CTOJIOLI0B

MuHop MaTpHUbI

Ecnu B MaTpuiie A BbIIEIUTH HECKOJIBKO ITPOU3BOJIBHBIX CTPOK U
CTOJIBKO 7K€ IPOU3BOJIBHBIX CTOJIOLIOB, TO ONPEAEIUTENb, COCTABIECHHBIN
U3 DIIEMEHTOB, PACIIOJIOKEHHBIX Ha MIEPECEUCHUHN ITUX CTPOK U CTOIOIIOB
Ha3bIBAETCSI MUHOPOM MaTpUIlbl A.

Omnpeneaurenn

3TO YHCII0, BHIYUCICHHOE ONPEICICHHBIM 00pa3oM

OnHopoanas
JUHEeHHDBIX

CUCTEMA

ajnredOpanmyecKkux
YPaBHeHH

(coray)

3OT0 cnay, Bce CBOOOIHBIE UJICHBI KOTOPOW paBHBI HYIIO

Heonnoponnas ciaay

3T0 ciay, cBOOOIHBIC YICHBI KOTOPOW HE BCE PaBHBI HYJIIO

CoBMmecTHAsI ciay

JT0 cnay, KOTopasi UMEET XOTsl Obl OJTHO pelIeHUE

HecoBMmecTHas

9To0 CJIay, KOTOpast HE UMCCT peI_HeHI/Iﬁ

OcHoBHasi MaTpULIA
caay

9T0 mMaTpuna, COCTaBJICHHAA U3 K03(1)(1)I/II_II/I6HTOB, IIpH1 HCU3BCCTHBIX

PacmupenHass mMarpuna
ciaay

OT0 MaTpuIla, COCTaBIEeHHAs U3 KO PUIIMEHTOB, IPU HEU3BECTHBIX C
n00aBJIeHUEM CTOJIOIA CBOOOIHBIX WIEHOB

DyHKUMSA

3T0 3aKOH 3aBUCUMOCTHU OJJHOM BEJIMUMHBI OT APYToM

I'papux pynkumn

3TO MHOXECTBO TOYEK, Y KOTOPBIX a0CLUCCHI ABIAIOTCS AOINYCTUMBIMU
3HA4YEeHUSIMU apryMeHTa X', a OpJAUHAThl — COOTBETCTBYIOLIUMHU
3HaYeHUAMU QyHKIHK Y.

IIpenen pynkuun

DTO Tpeesn moclieI0BATEIFHOCTH JIEMEHTOB 00JIaCTH 3HAUCHUN
(YHKIIMH, COCTABJIEHHOM U3 TOYEK MOCIEI0BATEIbHOCTH 3JIEMEHTOB
oOactu onpeneneHus GyHKIUHU, CXOAAIIEICS K 3aJaHHOM ToUKe (Tpeaen
B KOTOPO# paccMaTpHUBaETCs)

IIpousBoaHas GpyHKIUH

D10 QyHKIHUS, ABISIOMIASACS Pe3yIbTATOM IPUMEHEHHUS TOW UM UHOMN
omneparuu nuddepeHIpoBaHusT K UCXOAHON (QYHKIIHH.

IlepBooOpa3nas [TepBo0Opa3Hoii nanHO# QyHkumy f Ha3pBalOT Takyto F, mponsBoaHas

GyHKIMH KOTOpOIi (Ha Bcelt obmactu onpeneneHus) pasua f, To ects F ' =T.

HNuTerpupoBanue Brraunciienue nepBooOpa3HOi 3aKIF09aeTCs B HAXOXKICHUN
HEONpeIeIEHHOT0 HHTETPalIa, a CaM MPOIecC Ha3hbIBACTCS
UHTETPUPOBAHUEM.

OnpeneeHHbIH OTO MHTETpal, 3aJJaHHbII Ha MHOKECTBE Iap, IepBasi KOMIIOHEHTA

HWHTErpa KOTOPBIX €CTh HHTETrpUpyemMasi pyHKIUS UIU QYHKIIMOHAI, a BTOpas —
00J1acTh B MHOKECTBE 3aJlaHust 3TON GyHKUUH ((PyHKIIMOHATA),
BbIUMCIseMbIl 10 popmyine HotoTona-JleiOnumna

KpuBoauneiinast 10 Qurypa, orpanndeHnas pyukiuei y=Ff(x), x=a, x=b, y=0

Tpaneuus

KoMmiekcHoe yucio

DTO pacIIMpeHHe Mo BEIMECTBEHHEIX Uncel, 06bI9H0 0603HauaeTcs (.
IlepBoHauabHO OOHAPYKEHBI B pe3yibTaTe (POPMaIbHOTO pEIIeHUs



http://ru.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D1%86%D0%B8%D1%81%D1%81%D0%B0
http://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B4%D0%B8%D0%BD%D0%B0%D1%82%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B5_(%D0%B0%D0%BB%D0%B3%D0%B5%D0%B1%D1%80%D0%B0)
http://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
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HEKOTOPBIX KBaJIPAaTHBIX YPABHEHUN, B KOTOPBIX KBaJIpaT KOPHs
yYpaBHEHMS JJOJDKEH ObITh OTPHUIIATEIbHBIM.

Pasmemenus

Pasmeriennem (13 N o K) Ha3bIBaeTCs yrnopsA0YeHHbIH HA00p U3 K
Pa3IUYHBIX JIEMEHTOB M3 HEKOTOPOI'0 MHOXKECTBA Pa3IMYHBIX N
3JIEMEHTOB.

IlepecTranoBku

3TO YNOPSIIOUCHHBIN HAa0Op YKcen R N TPaKTyEMBIii

KaK OMEKIMsI HA MHOXKECTBE {1! 2.0 n}, KOTOpasi YUCIy | CTaBHUT B
COOTBETCTBUE -1 2JIeMeHT 13 Habopa. UKcio N pyu STOM Ha3bIBaeTCs
nops0KOM TIEPECTaHOBKH.

Coueranus

CoueranueM u3 1t 110 -IC Ha3bIBACTCA Ha6op k 9JICMCHTOB, BBI6paHHBIX nus3
JAaHHOI'O MHO>KECTBA, COACPKAILECTO Tt pa3JIMYHbIX 3JICMCHTOB.

CoObITHE

910 TO, YTO UMECT MCCTO, IIPOUCXOIHNUT, HACTYIIACT B HpOPI?;BOJIBHOﬁ
TOYKEC NPOCTpaHCTBA-BPCMCHU

BeposiTHOCTB cOOBITHSI

OT0 creneHp (Mepa, KOJIMYECTBEHHAs OLIEHKA) BO3MOXKHOCTH
HACTYIUICHUS] HEKOTOPOTO COOBITHSL.

Boi0opka

3TO MHOXECTBO CIIy4aeB (MCIBITYEMBIX, 00bEKTOB, COOBITHIA, 00Pa3IOB),
C TMOMOIIIBIO ONPEACTIEHHOM MPOIEAYpPhl BLIOPAHHBIX M3 TEHEPATbHOM
COBOKYITHOCTH JIJISl YYaCTHS B UCCIICIIOBAHUH.



http://ru.wikipedia.org/wiki/%D0%9A%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D1%82%D0%BD%D0%BE%D0%B5_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%B5%D0%BD%D1%8C_%D1%83%D1%80%D0%B0%D0%B2%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D0%B8%D1%86%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5_%D1%87%D0%B8%D1%81%D0%BB%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B6%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D1%82%D0%B5%D0%B6
http://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B5%D0%BA%D1%86%D0%B8%D1%8F
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%BE-%D0%B2%D1%80%D0%B5%D0%BC%D1%8F
http://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B1%D1%8B%D1%82%D0%B8%D0%B5_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D0%B2%D0%B5%D1%80%D0%BE%D1%8F%D1%82%D0%BD%D0%BE%D1%81%D1%82%D0%B5%D0%B9)
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%BE%D0%BA%D1%83%D0%BF%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%BE%D0%BA%D1%83%D0%BF%D0%BD%D0%BE%D1%81%D1%82%D1%8C
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6. JUCT U3SMEHEHU U JOMOJHEHN, BHECEHHBIX B PABOYYIO IPOTPAMMY

Ne HU3MCECHCHHA, JaTa BHCCCHUA U3MCHCHU S, Ne CTpaHUIbI C ©3AMCHCHHEM:

BbLJIO:

CTAJIO:

OcHoBaHue:

HO}IHI/ICI) JINIa, BHECIICTO N3MCHCHUA
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No N3MCHCHMA, JaTa BHCCCHUA U3MCHCHUSI, Ne CTpPAaHUIIbI C UBMCHCHUCM:

BbLJIO:

CTAJIO:

OcHoBaHueE:

HO}IHI/ICI) JINIa, BHECIICTO N3MCHCHUA




OUJINAJI PEJEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIOKETHOI'O OBPA3OBATEJIBHOI'O YYPEKIEHUSA
. BBICHIEI'O OBPA3OBAHHUSA
«BJAJUBOCTOKCKHUHU I'OCYJAPCTBEHHBIM YHUBEPCUTET SKOHOMUKHU U CEPBUCA» B I'. APTEME

TexHuuyeckasi IKCIEPTU3A MPOrPAMMBbI Y4eOHOM TMCHUILIMHBI «MaTeMaTHKAay, PEACTABJIEHHON MpenojaaBaTesieM NMpeAMeTHO-IUKJI0OBOH KOMUCCUH
o0meoOpa3oBareabHbIX JMcHMILIME puianana PI'BOY BO «BI'YIC» B r.Apréme A.C.baxunoii

OKCHEPTHOE 3AKJIIOYEHHUE

Ne HaumeHOBaHHe IKCIIEPTHOIO MOKa3aTesst JKCIepTHAs OLeHKA
aa Her
JdkcnepTu3a oGopmiieHUs] TUTYJIBHOIO JIMCTA U OTJIaBJICHUS
1. | HaumeHoBaHue nporpaMmbl y4eOHOW AUCHUIUIMHBI HA TUTYJIBHOM JIUCTE COBIAJAE€T C HAMMEHOBAaHUEM Aa
mucnumInHbel B Tekete PI'OC n VII
2. | Ha3Banme ¢uimana coOTBETCTBYET Ha3BaHUIO 1O Y CTaBy na
3. | Ha TuTynbHOM JHICTE yKa3aH y4eOHBIH ITUKI, KOJ U HAUMEHOBAaHUE CIICIIHATLHOCTH Aa
4. | O60opoTHAs CTOPOHA TUTYJIBHOI'O JIUCTA 3alI0JHEHA aa
5. | Hymepanus ctpanun B «CoiepskaHun» BEpHa aa
JIkcnepTusa pasgena 1 «O0mas xapakTepucTHKA padoyeil nmporpaMmbl y4eOHOH AU CHHILIMHBI)
6. | Pazgen 1 «O0mas xapakTeprcTuka pabodeil mporpaMMbl Y4eOHOH TUCITUTLTHHBD) UMEETCs aa
7. | HauMeHoBaHuUe MporpaMMbl AMCHUILUIMHBI COBNAJAET C HAUMEHOBAaHMEM Ha TUTYJIHHOM JIUCTE aa
8. | Ilynkr 1.1. «O61acTh MPUMEHEHHSI TPOTPAMMBD) 3aITOJTHEH aa
9. | Ilynkr 1.2. «MecTO TUCHMILIMHBI B CTPYKTYpE MPOrpaMMbl OJTOTOBKH CHEMAIMCTOB CPETHEr0 3BEHA) 3al0JIHEH aa
10. | Hynkr 1.3. «Ileau 1 3a7auu TMCHUILIMHBI — TpeOOBaHMSI K pe3ysIbTaTaM OCBOCHUS IUCIUILIMHBD) 3al10JHEH na
11. | TpeboBaHus K YMEHUSIM M 3HAHUSIM COOTBETCTBYIOT NlepeyrciieHHbIM B Tekcte PI'OC aa
12. | BapuatuBHas yacTh OTpakeHa (IIp1 HAIUYHMHN) HE
NnpeaycMOTpeHa
13. | 1K, Ha KOTOpBIE OPHEHTHUPOBAHO COJICPIKAHUE TUCIIMITIIMHBI, YKa3aHbl Ja
14. | OK, dopMmupyembie B Ipoliecce N3y4eHus JUCIUILIMHBL, YKa3aHbl aa
15. | [loxcTpouHble HAIMTUCH YAJICHBI aa
16. | Ilyskr 1.4. «PexoMeHyeMoe KOJMYECTBO YaCOB Ha OCBOCHHE MPOTPAMMBI JUCIUTUIMHBDY 3aII0JTHEH aa
17. | llepeuncneHsl BUIbI CAMOCTOSATENbHOM paboThI aa
18. | VkazaHHOE KOJUYeCTBO Y9acoB B rpade «Toro» cCOOTBETCTBYET yUeOHOMY IUIaHY aa
Ikcneprusa pasaena 2 «CTpykrypa H coep:kaHue y4eOHOH AU CUHUIIMHbI




19. | Paznen 2. «CTpyKTypa U cosiepKaHue yueOHOM JUCIUIUIMHBD) HMEETCSI na
20. | [TynkT 2.1. «O0BbeM y4eOHOM NUCHUIUIMHBI M BUJIbI Y4€OHOM paboThD» 3alI0JTHEH aa
21. | Tabauma 2.2. «TemaTrueckuil miad U coaep)kaHue yueOHOH TUCIMIIIMHBD) 3alI0JTHEHA aa
22. | O6beM MakcUMaJIbHOW yueOHOU Harpy3ku oOydaroiierocs B o01eil xapakTepuctuke padbouei mporpaMMbl U B na
tabmunax 2.1 u 2.2 copmajgaer
23. | O6beM 00s3aTeNbHOM ayAUTOPHOIN HArpy3KH B OOIIeH XapaKTepucTHKe paboueil mporpammel, B Tabiumnax 2.1. u na
2.2. coBnagaer
24. | O6beM BpeMeHH, OTBEICHHOTO Ha CaMOCTOSATENbHYIO paboTy oOydaronuxcs, B 001Iel XxapakTepucTuke paboyeit na
nporpammsl, Tabaumnax 2.1 u 2.2 coBnagaer
25. | OO0beM B gacax UMEETCs BO BCEX sTUCHKax aa
26. | [lepeunciieHbl BUABI CAMOCTOSTEILHOM pabOThl CTYACHTOB, CHOPMYIMPOBAHHBIE Yepe3 NeATeIbHOCTh na
27. | Cymma 1o KaxaoMy cToJIOIy paBHA MAaKCUMAIBHON Harpy3ke aa
28. | B Tabnune 2.2. Bce rpadbl B CTPOKHU 3aIOTHEHBI aa
29. | Conepxanue Tabuuisl 2.2. COOTBETCTBYET NPHIIOKeHUI0 «KOHKpeTH3aIus pe3yabTaToOB OCBOCHUS IUCITUILTUHBD) na
JKcnepTu3a pasena 3 «Ycja0Bus peaju3alii NPorpaMMbl JMCHUINIHHbD)
30. | Pazmen 3 «YcnoBus peann3zaiyiy IpOrpaMMbl TUCHUTUTHHBDY UMEETCS na
31. | Ilynkr 3.1. «TpeboBaHusl K MUHUMAJIbHOMY MaTepUAIbHO-TEXHUYECKOMY 00ECTICUCHHIOY 3aII0THEH aa
32. | lynkr 3.2. «HpopMamoHHOe obecrnieueHue 00yueHHs» 3aroIHeH B cooTBeTcTBUU ¢ TpeboBanusmu ['OCT mo na
0 OpPMIIEHHIO JIUTEPaTYpPhl
33. | B mynkre 3.2. ykazanbl H”HPOPMAIIMOHHBIE OCHOBHBIE U JIOTIOJHUTENbHBIE UCTOYHUKHU IS CTYJCHTOB U na
peroIaBaTess
34. | B crincke OCHOBHOM JIMTEPATyphl OTCYTCTBYIOT U3JIaHUS, BBINYIIIEHHBIE OoJiee 5 et Ha3a] na
Jkcnepru3a paszieia 4 «<KoHTpoJib U OlleHKA Pe3yJabTaTOB OCBOEHUSI TH CIUILIHHBD)
35. | Paznen 4. «KoHTpoib 1 OIleHKa pe3yIbTaTOB OCBOCHUS AUCIMILTUHBD UMEETCS na
36. | HaumenoBaHwus 3HAHUI U YMEHMI COBNAIAIOT C yKa3aHHBIMH B 1I. 1.3 na
HNTOI'OBOE 3AKJTIOYEHUE
[TporpaMMa AMCIMIIITUHBI MOKET OBITh HAlpaBJIeHa Ha COJEPKATEIbHYIO IKCIEPTU3Y na

Pa3zpabotumnk mporpaMmMsI A.C. baxuna
«27» anpens 2020 r. 3aB. OT/IETICHUEM

Metoauct YMU
«28» ampenst 2020 1.

[Ipeacenarens [IIIK OO/ JLE. TkaueHko
M.C.CnoBukoBa
T.W. Terakosa

29



OUINAJ PENEPAJIBHOI'O I'OCYJAPCTBEHHOI'O BIO/JUKETHOI'O OBPA3OBATEJIBHOI'O YYPEXJIEHUSA
BBICHIET'O OBPA3OBAHUA
«BJIAIUBOCTOKCKHI T'OCYJAPCTBEHHbIA YHUBEPCUTET SKOHOMMKH Y CEPBUCA» B T. APTEME

ConepxaresibHasi IKCNePTH3a padoyeii MporpaMMbl IMCUMILIUHBI «MaTeMaTHKa», NMPeACTABJIEHHONH NpenojaBaTesieM MpeIMeTHO-IMKIOBOM
KOMHCCHU 001eo0pa3oBaTebHbIX JMcHUIUINHE puimana OI'bOY BO «BI'YIC» B r.Apréme A.C.baxunoi

IKCIHEPTHOE 3AK/IIOYEHUE

Ne HanMeHoBaHMe 3KCIIEPTHOIO MOKAa3aTeJst IKcIepTHasi OLleHKA
aa HeT 3aK/II04eHne
OTCYTCTBYeT IIpumeuyanue
IkcnepTu3a pasaena 1 «O0mas XxapakTepucTHKa padoyeil nporpaMMbl Y4eOHOM JMCIMIIIMHBID
1. TpeOoBaHMs K YMEHUSIM U 3HaHHUSIM COOTBETCTBYIOT nepeuncienHsiM B GI'OC CIIO (B T. aa
4. KOHKPETU3UPYIOT W/ pacmupsroT TpedoBanus PI'OC)
2. | B mynkre 1.3. ykazansl [IK n OK, Ha ¢popmupoBaHHEe KOTOPEIX OPHEHTHPOBAHO aa
COJICpKaHNE TUCIHUIIIHHBI
3. | BapumatuBHas 4acTh COIEPKUT TpeOOBAHMUS K pe3ysIbTaTaM OCBOCHUSI AUCIUILUINHBI (IPH He
HaJIMYIH) MpeycMOTpeHa
Jkcnepruza pasnena 2 «CTpyKTypa H cofep:kaHue y4eOHOM TMCUMILTHHbD)
4. | Conep:xaHue BHIOB yIeOHOH AEATEILHOCTH COOTBETCTBYET TPEOOBAHMUSM, aa
NPEABSIBISIEMBIM K PE3YJIbTaTaM OCBOCHUSI AUCLMILUIMHBI («YMEThY, «3HATHY).
5 | Conmepxanue ydeOHOM TUCHUIUIMHBI pa3paboTaHO ¢ OpHeHTanuel Ha GOpMUPOBaHUE aa
ykazaHHbIX B pazgene 1 [TIK u OK
6. | CtpykTypa nporpamMMsl y4eOHOH AUCIUIUIMHBI COOTBETCTBYET IPUHIIUITY SIMHCTBA aa
TEOPETHYECKOT0 M ITPAKTUIECKOTO 00yUIEHHUs
7. | Temaruka 1abOpaTOPHBIX W/MIIK MPAKTHYECKUX PAOOT COOTBETCTBYET (POPMHUPYEMBIM aa
YMEHHSIM M OPHEHTUPOBAHA Ha MOJr0oTOBKY K oBiaseHuto [1K B npodeccronaisHoM
MoJyIne
8. | Temarnueckwuii IIaH M cojiepkaHue Y4eOHON TUCHIUIUTMHBI COOTBETCTBYET COACPIKAHUIO aa
MaTepHajia, yKa3aHHOTO B pa3zgene |.
9. YpOBHH OCBOCHHSI COOTBETCTBYIOT BHIaM yueOHOMN JAESTEILHOCTH B pas3zelie na
10. | ConepixaHie caMOCTOSITEIbHOM PaOOThI CTY/ICHTOB, B T.4. BHEAYAUTOPHOM, HAIPABICHO aa
Ha BBIIOJHEHHE TPeOOBAHUH K pe3yabTaTaM OCBOCHUS TUCIUILIHHEI
11. | ®opMyTHPOBKH CAMOCTOSITEIHHON PabOTHl IOHUMAIOTCS OJTHO3HAYHO aa
12. | Pa3pesnsl nporpamMMbl y4eOHOM AMCIMILUIMHBI BbIJISJICHBI IUJAKTHYECKH 1[eJIeCO000pa3HO aa
13. | Coxeprkanue yueOHOTO MaTeprasia COOTBETCTBYET TPEOOBAaHUAM K (hOPMUPOBAHHIO na
3HAHUHA U YMEHUM.
14. | OObeM BpeMeHH JOCTAaTOUEH /IS OCBOSHUS YKa3aHHOTO B COJEPKAHUU yIeOHOTO aa
Marepuaia




15. | OObeM U cosiepxKaHue 1ad0PaTOPHBIX M MPAKTHYECKUX PaOOT ONpeAeIeHbl TUIaKTHYSCKU na
11e51ec000pa3HO U COOTBETCTBYIOT TPEOOBAaHUSM K YMEHHSIM M 3HAHUSIM

16. | IlpumMepHas TeMaTHKa KypCOBBIX paOOT COOTBETCTBYET MM M 3a7[adyaM OCBOCHHUS HE
y4eOHOM TUCHUIUIMHBI (MYHKM 3aNOTHAEMCS, eClu 8 NPOSPAMME OUCYUNTUHb] MpexycMOTpeHa
npeoycCMOmpeHa Kypcogas paboma)

3Kcnean3a pa3aejaa 3 «YcaoBus peaau3alvu NporpaMmmsbl IMCHUIIIMHBDY

17. | IlepeyeHs yueOHBIX KAOMHETOB (MacTepCKuX, J1abopaTopuii u Ap.) obecreunBacT na
MIPOBEJICHUE BCEX BHJIOB JIAOOPATOPHBIX M NPAKTHYECKUX padoT, MPeayCMOTPEHHBIX
porpamMmoi y4eOHOH AUCIMILINHBL

18. | IlepeuncneHHoe o0OpynOBaHUE OOECIEYMBACT ITPOBECHUE BCEX BUOB IIPAKTHYECKUX aa
3aHATHHA, IPEAYCMOTPEHHBIX MTPOTPaMMOl yaeOHOH TUCIUTUIHHBI

19. | IlepedyeHs peKOMEHIYEMOM OCHOBHOH M IOTIOIHUTEIBHOM JINTEPATyPhI BKIIIOYACT aa
00Ie10CTyITHBIE HCTOYHHUKH

20. | INepeuncnennsie MHTEpHET-pECypCHl aKTyaIbHBI M JOCTOBEPHEI aa

21. | IlepeuncieHHbIE NCTOYHUKH COOTBETCTBYIOT CTPYKTYPE M COJECPIKAaHHIO IIPOrPaMMBI aa
yueOHON TUCIUTUIHHBI

22. | MadopmMannoHHbIC HICTOYHUKN YKa3aHBI C yYETOM COAEPIKaHUS JUCIUIIHHBI aa

Jkcneprusza pasnena 4 «KKoHTpPoJb U OLleHKa pPe3yJbTAaTOB 0CBOEHHUS TUCHHUILINHBD)

23. | OCHOBHBIE TTOKa3aTeNN OIIEHKH PE3YNIbTATOB O0YUIEHUSI TO3BOJIIOT OJHO3HAYHO aa
JIMarHOCTHPOBATh YPOBEHb OCBOCHUS

24. | HaumeHnoBanue (OpM U METOIOB KOHTPOJIS U OLICHKH OCBOCHHBIX YMEHHH M yCBOCHHBIX aa
3HaHMH TOYHO M OJHO3HAYHO ONHMCHIBAET MPOLEAYPY ATTECTALNN

25. | ®opMBI 1 METOIBI KOHTPOJIS TIO3BOJISIIOT OLICHUBATh CTEIIEHh OCBOCHHUS] YMEHHH 1 aa

YCBOEHUS 3HAaHUH

HTorosoe 3akiiouenne (U3 TpexX albTEPHATUBHBIX MO3UIINI ClIEyeT BEIOpaTh aa HET
OJIHY)
[IporpamMma JUCHUIIMHBI MOXKET OBITh PEKOMEHI0BaHA K YTBEPKICHUIO aa

[IporpamMmy IUCIUIIIIMHEI CIeyeT peKOMEHI0BaTh K 10paboTKe

IIporpamMmy AMCLMIIIMHBI CJIELYET PEKOMEHJ0BATh K OTKIOHEHUIO

3amMeyaHMsl M peKOMEHIALMH IKCIIEPTa M0 10padoTKe

PazpaboTumnk nmporpaMmmel A.C. baxuna [Tpencenarens ITIIK OO/I JLE. Tkauenko
«27» anpens 2020 . 3aB. OTAEIEHUEM M.C.CnoBukoBa
Meroauct YMY T.N. TemskoBa

«28» anpenss 2020 r.




OUNJINAJ PEJEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIOJUKETHOT'O OBPA3OBATEJIBHOI'O YUPEXKJIAEHUSA

_ BBICHIEI'O OBPA3OBAHMSI
«BJAJUBOCTOKCKHU I'OCYJAPCTBEHHbBIU YHUBEPCUTET DKOHOMMUKHU U CEPBUCA» B I'. APTEME

ConepmaTenLHaﬂ IKCIIEPTU3A paﬁoqeﬁ NnmporpaMmmal yqeﬁﬂoﬁ JAUCHHUIIMHBI «MaTeMaTI/IKa», l'[pe)ICTaB.]IeHH()ﬁ npemnoxaBarejieM MNpeaMeTHO-

LHMKJIOBOI KoMHcCHHU 0011e00pa3oBaTebHbIX JucuuIIMH puianana PI'BOY BO «BI'YIC» B r.Apréme A.c.baxunoii

IKCIHEPTHOE 3AK/IIOYEHUE

Ne HauMeHoBaHHe IKCIIEPTHOIO NOKA3aTe/Is IJKCcHepTHAS OLleHKA
aa HeT 3aKJII04YeHne
OTCYTCTBYET Ilpumeuyanue
Ikcnepru3za pasnena 1 «O0mas xapakrepucTuka padoyeii mporpaMmsl yueOHOH THCHHUIIMHBD)
1. TpeOoBaHMA K YMEHUSIM U 3HAHHUSIM COOTBETCTBYIOT nepeuncieHHsiM B PI'OC CIIO (B T. aa
4. KOHKPETU3UPYIOT W/HIH pacmupsiroT TpedoBanus PI'OC)
2. | B mynkre 1.3. ykazans! [IK n OK, Ha popmupoBaHHEe KOTOPEIX OPHEHTHPOBAHO aa
COJICpKaHNE TUCIUIIHHBI
3. | BapmatuBHas 4acTh COIEPKUT TpeOOBAHMUS K pe3ysIbTaTaM OCBOCHUSI AUCIUIUINHBI (IPH He
HaJIMYHN) NpeayCcMOTpeHa
Jkcnepru3a pasnena 2 «CTpyKTypa U cojep:kaHue YueOHO# JMCUUNIHHbD)
4. | ConepxaHue BUIOB YU€OHOH ESTETBHOCTH COOTBETCTBYET TPEOOBAHISIM, aa
PEIbABISEMBIM K Pe3yJbTaTaM OCBOSHHS JUCHHUIUIMHBI («YMETh», «3HATHY).
5 | Coneprxanue y4eOHOU AUCITUILIHHBI pa3paboTaHO C OpUEHTAIMEH Ha hopMupoBaHUe na
ykazanHbIx B pazgene |1 [IK u OK
6. | Crpykrypa nporpamMMbl y4eOHOH AMCIMIUINHBI COOTBETCTBYET NMPUHIIMITY €NHCTBA aa
TEOPETHYECKOT0 M IMTPAKTUIECKOTO 00yUEHHUs
7. | Temaruka 1abOpaTOPHBIX W/MIIM MPAKTHYECKUX PAOOT COOTBETCTBYET (POPMHUPYEMBIM aa
YMEHHSIM M OPHEHTUPOBAHA Ha MOJr0TOBKY K oBiaseHuto [1K B npodeccronaisHoM
MOy
8. | TemaTnueckuii IaH M coJep)kaHue yIeOHOW ANCIUIUIMHBI COOTBETCTBYET COJEPIKaHHIO na
Marepualia, yKka3aHHoro B paszene 1.
9. | YpoBHH OCBOEHUsI COOTBETCTBYIOT BHJaM YUeOHOM IS TEIbHOCTH B pa3zeie aa
10. | Conep:xaHue caMOCTOSITEILHON pabOTHI CTY/IEHTOB, B T.4. BHEAYAUTOPHOM, HAIIPaBJICHO na
Ha BBINIOJIHEHHE TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS! JUCHHUILIHHBI
11. | ®opMyaHPOBKH CaMOCTOSITEIIFHON PadOTHI MOHUMAIOTCSI OJTHO3HAYHO aa
12. | Pa3pessl nporpaMMbl y4eOHOM AMCUMILUIMHBI BBIIEJICHBI AUIAKTHYECKH 1IeJIecO00pa3HO aa
13. | Coneprxanue yueOHOTO MaTepHaia COOTBETCTBYET TPEOOBaHUSIM K ()OPMHUPOBAHHIO na
3HAHUA U YMEHUH.
14. | OObeM BpeMeHH JIOCTaTOUYEH sl OCBOCHHsI YKa3aHHOTO B COEPKaHUH yuyeOHOro aa
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Marepuana

15. | OObeM U cosiepxKaHue 1ad0PaTOPHBIX M MPAKTHYECKUX PaOOT ONpeAeIeHbl TUIaKTHYSCKU na
11e51ec000Pa3HO U COOTBETCTBYIOT TPEOOBAaHHUAM K YMEHUSIM U 3HAHUSAM

16. | IlpumMepHast TeMaTHKa KypCOBBIX paOOT COOTBETCTBYET LIEIISIM U 33]a4aM OCBOCHHS He
y4eOHOU JUCLMIUTUHBL (MYHKIM 3aNONHAEMCA, eClU 8 NPOSPamMme OUCYUNIUHD] NpeaycMOTPEHbI

npeoycCMOmpeHa Kypcogas paboma)

3Kcnean3a pa3aejaa 3 «YcaoBus peaaqu3anvu nmporpaMmmMbl JMCHUIVIMHBD)

17. | IlepeyeHs yueOHBIX KAOMHETOB (MacTepCKuX, J1abopaTopuii u Ap.) obecreunBacT na
NIPOBEJICHUE BCEX BHUJOB JIAOOPATOPHBIX M NPAKTUYECKUX paboT, MPeayCMOTPEHHBIX
porpamMmoi y4eOHOH AUCIMILINHBI

18. | Ilepeuncnennoe 000OpyIOBaHKE 00OCCIICUHBACT MPOBEACHUE BCEX BHIOB MPAKTUICCKUX na
3aHATHHA, IPEAYCMOTPEHHBIX MTPOrPaMMOl yIeOHOHM TUCIUTUIHHBI

19. | IlepeueHp peKOMEHIyEeMOW OCHOBHOM H JOTIOTHHUTEILHON JINTEPATYPhI BKIIIOYACT na
00IIeIOCTYITHBIE HICTOYHUKHI

20. | Ilepeuncnennpie UHTepHET-pecypCHl aKTYaIbHBI U TOCTOBEPHBI aa

21. | IlepeuncieHHBIC HCTOYHUKH COOTBETCTBYIOT CTPYKTYPE M COACPIKAHHIO ITPOTPAMMEI na
y9eOHOH TUCTIHIUTHHBI

22. | VadopManrioHHpIe HCTOYHUKH YKa3aHBI C YICTOM COJICpKaHHUS JUCIUTLINHBI aa

Jkcnepru3za pasnena 4 «KKoHTpPoJb U OlleHKa pPe3yJbTaTOB 0CBOEHHS TMCHUIIIHHbI)

23. | OcHOBHEIC ITOKA3aTEIH OICHKH PE3yIbTaTOB O0YUCHHUS O3BOJISIOT OJHO3HAYHO na
JIMarHOCTUPOBATh YPOBEHb OCBOECHHS

24. | HanmenoBanme (HopM B METOIOB KOHTPOJIS U OIICHKH OCBOCHHBIX YMEHHUH U YCBOCHHBIX na
3HAHUH TOYHO M OJIHO3HAYHO OMHKCHIBAET NPOLELYPY ATTECTALUHI

25. | ®opMBI U METOIBI KOHTPOJIS TTO3BOJISIOT OIICHUBATh CTETICHh OCBOCHUS YMEHHUH U na
YCBOEHUS 3HAaHUH

HTorosoe 3ak/ouenne (U3 TpexX albTEPHATUBHBIX MO3UIIUI ClIETyeT BEIOpaTh na HeT

OJIHY)
[IporpamMma JUCHUIIMHBI MOXKET ObITh PEKOMEHI0BAHA K YTBEPXKACHUIO aa

[IporpamMmy IUCIUIIIIMHEI CIeyeT peKOMEHI0BaTh K 10paboTKe

IIporpamMmy AMCLMIIIMHBI CJIELYET PEKOMEHJ0BATh K OTKIOHEHUIO

3amMeyaHMsl M peKOMEHIALMH IKCIIEPTa M0 10padoTKe

PazpaboTumnk nmporpaMmmel A.C. baxuna OKCIEepTHI:
«27» anpenss 2020 r. C.A.CtpamoycoBa
N.B.Ten

«28» anpenss 2020 r.
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MHUHOBPHAYKH POCCHH
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1. O61mMe MoJI0KEHU ST

KonTtponsHo-onieHounble cpeactBa (KOC) mpegnasHaueHbl 17151 KOHTPOJISI U OLIEHKHU

00pa3oBaTeNbHBIX  JOCTHKECHUN
mucouiinael EH. 01. MaremaTtnka

oOyJaronuxcsi, OCBOMBIIMX MPOrpaMMy Y4eOHOU

KOC Bki04atoT KOHTPOJBHBIE MAaTepUAIIbl ISl TPOBEACHUS TEKYIIErOo KOHTPOJIS U
MPOMEKYTOUHOM aTTecTauu B popme nudpepeHnnpoBaHHOTO 3a4ETa.

KOC pa3pabotanbl B COOTBETCTBHH C:
OCHOBHOHM TmpodeccHOHANIbHONW 00pa3oBarefbHON MporpamMmoit mo creunanbHocTH CIIO
38.02.04 Kommeprust (110 OTpacism),

nporpammoit yueonoi aucruriuabl EH. 01. MaremaTuka.

2. PESYJIbTaTbI OCBOCHHUA ANCHHUIIJIMHBI, ITOAJICKAlllU e ITPOBEPKE

Pe3ynbTarsl 00yueHust
(ocBOEHHbBIE YMEHHUS,
YCBOEHHbIE 3HAHHS)

OcHOBHBIE II0KA3aTEIH OIEHKHU pe3yiibTaToB

V1. [Ipon3BoauTh onepanuu Hajl
MAaTpULIAMU U ONIPEAETUTENIMHU

v' Bhinondenue AeHCTBUI Hal MATPUIIAMU
v' BhlUUCIIEHHE ONpeaeInTeNEN

V2. Pemars cucTEMBI JIMHENHBIX
YpaBHEHUI

v PellieHue CHCTEM JIMHEWHBIX YPaBHEHUI METOI0OM
00paTHOM MaTpHULIbI

v’ PellleHre CUCTEM JIMHEMHBIX YpaBHEHHH 110 (OpMysIam
Kpamepa

v Pelenue cucTeM JIMHEHHBIX ypaBHEHUH MeToaoM ['aycca

V3. BoruucnsaTe Ipou3BOAHBIE U
Qg QepeHnransl, HeonpeaeeHHbIE U
oTpeieNIeHHbIE HHTETPaJIbl

v' HaxoxneHue MIPOU3BOTHON (DYHKIIUU

v HaxosxeHue poM3BOAHBIX BBICIIMX HOPAIKOB

v' UccnenoBanue QyHKIMHA U IOCTPOEHUE TpaduKa

v’ Haxosx/ieHre HeonpeIeIeHHbIX HHTEMPAIoB

v' BhIUKCIIEHHE ONPEIEICHHBIX HHTETPAIOB

v’ HaxosK/IeHH€ YaCTHBIX IPOU3BOIHBIX

v' HaxoxaeHre MakCUMAaJIbHOTO ¥ MUHUMAJIbHOTO 3HAYEHUS
(YHKIIMHM HECKOJIBKUX TIEPEMEHHBIX

V4. Pemath OOBIKHOBEHHBIE
g depeHranbHble ypaBHEHUS

v' TlpaBuiibHOe perenue auddepeHmanbHbIX YpaBHEHHH IEPBOTO
U BTOPOT'O MOpsiIKa

V5. Ilonp3oBaThECI OCHOBHBIMHU
MMOHSATUSAMU TEOPUH KOMIUIEKCHBIX
qrcelt

v TlocTpoeHre KOMIUTEKCHBIX YHCEN Ha KOOPAUHATHON
IUIOCKOCTH;

v TlpenacraBieHre KOMIUIEKCHBIX YKHCE B apU(METHUECKOIA,
TPUTOHOMETPUYECKOH, M0KA3aTeIbHON (IKCIIOHEHIINATIBbHOMN )
bopmax;

v' Bo3BejieHre B N — YIO CTEMEHb KOMIUIEKCHBIX YHCET;

v' W3BjieueHre KOPHS N — Oif CTENEHN U3 KOMILUIEKCHOTO YhCiIa




DOopMyJIMPOBKA KJIIACCUYECKOT' O OIPEIETICHUS BEPOSITHOCTU
HaxoxaeHue BepoSTHOCTH cITy4yailHOTO COOBITHS

dopmyJia MOJTHOW BEPOSITHOCTH

®opwmyna baiteca

[Ipocrelimmii TOTOK CIy4alHBIX COOBITHIA

Pacnpenenenue [lyaccona

JloxanbHas Teopema Jlanmnaca.

WNurerpanbnas Teopema Jlariaca u ee npuMeHeHue
CocrapiieHue 3aK0Ha paclpeeNICHHs] CIIy4aitHOM BETMYUHBI
Brluucnenune 4ucnoBbIX XapaKTEPUCTUK CIyYalHbIX BEJIMYUH
®opmyJia BBIYUCICHUS CPEAHETO 3HAUYCHUS

Buibl BEIYKCIIEHHS CPEIHETO 3HAYECHUS

I'enepanbHas cpenHsis BEJIMYNHA

Bri6opounas cpeqHsis BeIMunHa

JloBepUTENIbHBIN HHTEPBAI

Bri6opounbIii MeTO

BrrunciieHne 4McinoBbpIX XapaKTEPUCTUK CPEIHEN BETUYNHBI

V6. Periars npocteiinme 3a1ayu,
MCTIONB3YS armapar TeOpHX BEPOSTHOCTEH 1
MaTEMATUUECKON CTATUCTUKHU

A YA YA YA YA N N NN N NN NN

31. OCHOBHEBIE IOHATHS 1 METOIBI v BblnosnHenue AeicTBUI HaJ MAaTPULIAMH
JMHEHHOM aJreOp#l, v BbIuKCIEHUE ONpPENeaUTENEH
QG GepeHIaTbLHOr0 HCYUCICHHS, v’ PellieHre CUCTEM JIMHENHBIX YPABHEHUH METOIOM
MaTEeMaTUYeCKOro aHalu3a, TEOPUHU 00paTHOI MaTpHIIbI
KOMIUIEKCHBIX YHUCET, TEOPUHU v PellleHKe CUCTEM JIMHEHHBIX ypaBHEHHH 110 (GopMysIam
BEPOSITHOCTEN U MATEMATHYECKOU Kpamepa
CTaTUCTHUKU v'  PerieHue cucTeM JTUHEHHBIX YPaBHEHUI METOI0M
I'aycca
v Beluncnenue npezena QyHKIUHA B TOYKE U B OECKOHEYHOCTH
v' HccnenoBanue pyHKIUU Ha HEMTPEPHIBHOCTH B TOYKE
v' HaxoxaeHue Ipou3BOAHON (PyHKIUH
v' HaxoJeHue IPOU3BOIHBIX BBICIIHX ITOPSIIKOB
v' HcenenoBanne GyHKIUYU U IOCTPOEHKE rpaduka
v' Haxo/eHue HeoNpeIeIeHHbIX HHTETPAIOB
v BblYKCIIEHUE ONPENETEHHBIX HHTErPAJIOB
v' HaxoKJeHHe 4aCTHBIX MPOM3BOIHBIX
v' HaxoxIeHne MakCUMaJIbHOTO U MUHUMAJILHOIO 3HAUEHHUS

(YHKLINN HECKOJIBKHX MEPEMEHHBIX

v HccnenoBanue psaioB Ha CXOIMMOCTD

v’ BblunclieHHe PUOIHKEHHBIX 3HAUYCHUI CTETICHHBIX PSIIOB

v TlocTpoeHre KOMIUIEKCHBIX YMCEN Ha KOOPIMHATHOM
IJIOCKOCTH;

v' TlpejcTaBlicHUe KOMIUIEKCHBIX YUCE B apH(hMETHIECKOIH,
TPUTOHOMETPUYECKOH, M0KA3aTeIbHON (IKCIIOHEHIINATIBbHOMN )
bopmax;

v BosBejieHre B N — YO CTENEHb KOMIUIEKCHBIX YHCET;

v’ U3BjieueHne KOPHS N — Oif CTENEHN U3 KOMIUIEKCHOTO YhCiIa




v DOpPMYITMPOBKA KJIACCHYECKOTO ONPEETIEHUS BEPOSTHOCTH
v' Haxox/eHHe BEPOSATHOCTH CITy4allHOTO COOBITHS

v ®opMyJia OJIHOM BEPOSATHOCTH

v’ Mdopwmyina baiieca

v" TIpocTeiIuii TOTOK CITyJalHBIX COOBITHIA

v' Pacnipenenenne [Tyaccona

v' JlokanbHas Teopema Jlamiaca.

v' UnterpansHas TeopeMa Jlamaca u ee mpuMeHeHe

v' CocraBjieHHe 3aKOHA PACIIPEIeICHHs CIYIaifHON BETMUMHBI
V' BbIUKCIICHHE YUCIIOBBIX XapAKTEPUCTHK CIyYalHbIX BEITUYMH
v’ dopMyIia BEIYUCIICHHS CPEIHETO 3HAUCHUSI

v' Bu/Ibl BEIYUCIICHUS CPEHETO 3HAYCHHUS

v' T'eHepaibHast CpeIHsIS BEIMUMHA

v' BbIOOpOYHAs! CpE/THSS BETUYMHA

V' JloBepUTEBHbIN HHTEPBAII

v" BbIOOpOYHBIN METOJ

v' BBIUMCIIEHUE YUCIIOBBIX XapaKTEPUCTHK CPETHEN BEINUNHBI




3. PacnpejeieHue OLleHVMBaHUSA pe3y/bTaTOB 00y4YeHHUs 10 BUJAM

KOHTPOJIA

HaunmeHoBaHHe 3j1eMeHTA yMeHI/Iﬁ HJIHA

Buanbl arrecranun

MaTpuaMu U OIIpCACIUTCIAMU

IMPAKTUYCCKOC 3aJaHNC

. N IIpome:kyrounas
3HAHUH Texymmii KOHTPOJIb
arrecTauus
BHEay/IUTOpHAas nphepeHIpOBaHHBIN
V1. IlpousBoauTh onepamuu Haja Y p Hudbdep Po
caMmocTosiTeNbHast padoTa, 3a4€T

(2JIEKTPOHHBIN TECT)

V2. Pemats cUCTEMBI JTMHEWHBIX
YpaBHEHUI

BHEayUTOPHAsI
caMmocTosiTeNbHas padoTa,
HNPaKTUYECKOE 3aaHKe

JuddepennmpoBanHbIi
3a4éT
(2JIEKTPOHHBIH TECT)

V3. Beluncaars NIpou3BOIHbIE U
i QepeHnransl, HeonpeaeIeHHbIE H
ONpPEACICHHBIE HHTETPaJIbI

BHEAyUTOPHAsI
caMmocTosiTeNbHas padoTa,
HPaKTUYECKOE 3aaHHe

JuddepennmpoBaHHbIT
3a4€T
(2JIEKTPOHHBIHN TECT)

V4. Pemats OOBIKHOBEHHEBIE
i depeHnranbHble ypaBHECHHS

BHEAyIUTOpHAs
camocTosITeNbHas pabora,
NPaKTHYECKOE 3aJaHNe

JuddepennmpoBaHHbIT
3a4€T
(2JIEKTPOHHBIHN TECT)

V5. Ilonp3oBaThECI OCHOBHBIMHU
[MOHATUSMH TEOPUH KOMILJIEKCHBIX YHCEII

BHEAyUTOPHAsI
caMmocTosiTeNbHas padoTa,
HPaKTUYECKOE 3aaHHe

JudbdepennmpoBaHHbIT
3a4€T
(2JIEKTPOHHBIHN TECT)

V6. Periats npocreiiiime 3a1auu, UCHONb3Ys
anrapar TEOPUX BEPOSITHOCTEN 1
MaTeMaTUYECKON CTaTUCTUKHI

BHEAYJUTOPHAs
camocTosiTeNbHas padoTa,
MIPaKTUYECKOE 3aJaHUE

HuddeperunrpoBaHHbIi
3a4€T
(2TIEKTPOHHBIHN TECT)

31. OCHOBHBIE TOHATHS 1 METOIBI
JUHENWHOHU anreOpsl,

TG depeHIIMATBEHOTO HCYUCIICHNUS,
MaTeMaTUYECKOro aHajau3a, TEOPUU
KOMIUIEKCHBIX YUCET, TEOPHH
BEPOSATHOCTEN U MAaTEMATUYECKOU
CTaTUCTHUKH

BHEAyJIUTOpPHAs
camocTosITeNbHas pabora,
MIPAKTUYECKOE 3a/1aHue

JuddepeHurpoBaHHbII
3a4€T
(9MIEKTPOHHBIN TECT)

Hcnosb3yemble cokpalieHus
ITP — npaktuyeckas pabora
I3 — npakTHueckoe 3axanue

BCP — BHeaynuTopHas caMocTosiTeNIbHas paboTa

M /A3- vHauBuyaIbHOE TOMAIIIHEE 33/IaHUE

10



4. Pacipee/ieHMe TUNOB KOHTPOJIbHBIX 3aJaHUM MO 3JIeMEeHTaM

3HAaHUM M YMEHUM.

Conep:kanue y4eOHOro MaTepuaJia 1o

Tun KOHTPOJIBLHOTO0 3a1aAHUS

COBOKYITHOCTH.

nporpamme Y /[ Vi v2 V3 V4 VA VA 31

MopayJb 1 DiieMeHThI THHEHHOH aJaredpbl
Tema 1.1. Marpunue! u aelicTBUs Haj 1P Nel [IPNel
HUMMU. BCPNel BCPNel
Tema 1.2. Onpenenurenu, CBOMCTBA U BCPNo2 BCPNe
BBIYMCIICHUS.
Tema 1.3. Cucrembl TMHEWHBIX TIPNe2 TIPNe2
ypaBHEHUH BCPNe3 BCPNe3
Moayab 2. OCHOBBI MATEMATHYECKOT0 AHAJIU3A
Tema 2.1. BBenenue B MaTeMaTHUECKHIM
aHaIM3 (OTpEeIeICHUE U CIIOCOOBI BCPNe4 BCPNe4
3amannsa QVHKIUA, openes GYHKINAN).
Tema 2.2. [Ipenen u HeNpepbHIBHOCTH TTPNe3 [IPNe3
QOYHKIII/II/I- BCPNe5 BCPNe5
Tema 2.3. [lonsTie npou3BoAHON U €€

. TTPNe4 | TIPNe4 TTPNe4
FEOMETPUUYECKHI CMBICII. BCPNo6 | BCPNo6 BCPNe6
Jluddepernnan GyHKmm.
Tema 2.4. lnTerpanbHoe ucuuciieHme [IPNe5 | TTPNeS TP Ne5
(DYHKIHH OXHOMN TIepeMeHHOM BCPNe7 | BCPNe7 BCPNe7
Tema 2.5 OnpeneneHHbIi HHTErpall. [IPNe6 | TIPNoG P Ne6
[Iprioxkenue OnpeneeHHoro BCPNe8 | BCPNog BCPNe8
MHTETpaJla
MopayJib 3. OCHOBBI TEOPHH KOMILIEKCHBIX YHCEJI.
Tema 3.1 KommuiekcHble uncia BCPNe9 BCPNe9
MopnyJb 4. Teopusi BeposiTHOCTEH.
Tema 4.1. CoObITHS 1 UX
knaccudukanus. Knaccuueckoe u [IPNe7 | TIPNe7
CTaTUCTHYCCKOE ONPEACICHUS BCPNel0|BCPNel0
BEPOSTHOCTH CIy4ailHOr0 COOBITHS
Tema 4.2 . KomOunaTopuka. Beibopka
piemMeHToB. CyMMa U IPOU3BEIEHNE IIPNe§ | TIPNe8
coObITHIi. BepoSITHOCTh MOSBIECHUS XOTS BCPNel1|BCPNell
ObI OZTHOTO COOBITHS
Tema 4.3 UncioBble XapaKTEPUCTUKHU TTPNe9 | TIPNe9
JIUCKPETHOM CIIy4aiiHOU BEJIMYUHBI. BCPNe12|BCPNel2
MoayJb 5. MartemaTnueckasi CTATHCTHKA
Tema 5.1 3a1aun MaTeMaTuyeCKOn

ITPNel0 | TTPNel0

cTaTucTUKU. ['eHepanbHas u
BHIOOpPOYHASI CTATUCTHYECKUE BCPN13|BCPNeI3

11



Tema 5.2 Be1O0OpOUHBIN METOI.
BBI‘-II/ICJICHI/IG YHUCJIOBBIX XapaKTepI/ICTI/IK.

ITPNell

BCPNe14

ITPNell

BCPNe14

12



13



5. Pacrlpe,qeﬂelme THIIOB U KOJINYECTBA KOHTPOJIBHBIX 3a,aaHm71 o

KOHTPOJINPYEMBIX HA IIpOMe)KYTO‘IHOﬁ ATTECTAll U H.

3JIeMeHTaM 3HaHUHW U YMEHUH,

Conep:kanue y4eOHOro MaTepuaJjia no nporpamme Y J{

Tun KOHTPOJILHOI'O 3aIaHUHA

Vi v2 V3 V4 V5 31

MoayJb 1 DiieMeHThI JTHHEHHOMH aJaredpbl

o 1-12 44-51
Tema 1.1. Matpuiibl U ACUCTBUS HAJl HUMHU.

. 52-59

Tema 1.2. Onpenenurenu, CBOMCTBA U BBIYUCICHUSI. 13-43 80-88

o . 87-91
Tema 1.3. Cuctembl TMHEWHBIX YpaBHEHUN 78-80
Moayab 2. OCHOBBI MATEMAaTHYECKOT0 AaHAJIH3A
Tema 2.1. BBezieHue B MaremMaTuyeckuii aHasu3 (OIpeaesieHue U croco0bl 3a1aHus 92-99 92-99
(byHKIMH, penen QyHKINN).
Tema 2.2. [Ipenen u HeNpepbIBHOCTh (PYHKIUH. 100-120 121-164
Tema 2.3. IlonsTHE TPON3BOAHON U €€ reoMeTpruecKuil cMbici. Auddepennuan GpyHkuuu. 165-207 207-227 207-227
Tema 2.4. HTerpanbHoe ucuuciaeHue (pyHKIUU OAHON epeMEHHO 289-351 289-351 228-265
Tema 2.5 Onpenenennbiii narerpai. [IpunokeHue ONpeeIeHHOro HHTErpaia 266-270 271-280 281-288
MopnyJib 3. OCHOBBI TeOPHH KOMILJIEKCHBIX YHCeJI.
Tema 3.1 KomiuiekcHsle uyncna 252-266 263-266
MopnyJib 4. Teopusi BeposiTHOCTEH.
Tema 4.1. CoObiTus 1 uX knaccuduxanus. Kiaccuueckoe u cTaTUCTUYECKOE ONPEIeTICHHS 267-270 271-352
BEPOATHOCTH CIy4YailHOro COOBITHS




Tema 4.2 . KomObunatopuka. Beidbopka smemenToB. CyMMa U MPOU3BEICHUE COOBITHM.

353-415 416-425
BeposTHOCTB MOSBICHUS XOTSI OBl OJTHOTO COOBITHS
Tema 4.3 YucnoBble XapaKTEpUCTUKU JUCKPETHOM CIIydyallHOM BEJTMYMHBI. 426-455 456-530
Monyab 5. MaTteMaTHyecKasi CTATHCTHKA

B 531-540
Tema 5.1 3agaun MaTeMaTHUECKON CTAaTUCTHKU. | 'eHepaibHas U BBIOOpOYHAs
CTaTUCTUYECKUE COBOKYITHOCTH.
553-555

Tema 5.2 Bei6opouHbIii MeTo/1. BeIuucIeHHE YHCITOBBIX XapaKTEPUCTHK.




6. CTpyKTypa KOHTPOJILHOTO 3aJaHUA
6.1. 3adaHuss meKywe20 KOHmMpo/is

Pasaes 1 31eMeHTHI IMHEMHOM a/Ireopbl

Tema 1.1. Mampuywl u detlicmeusi Ha0 HUMU.

IIpakmuueckas pa6oma N¢1
Tema: «Penienne ynpaxHeHUI Ha BBITIOJIHEHUE ONEpaIfii Ha/l MATPUIIAMU U HaX0XJIeHUE 00paTHOM
MaTpULBI»

6.1.1. [lepeyeHb 00HLEKTOB KOHTPOJISI M OLIEHKH

OcHoBHBIE MOKa3aTeJN oneHKH  |OneHkKa

pe3yJbTara

HaumenoBanmne o0L,eKTOB
KOHTPOJISI U OLEHKH

v' BblInosiHeHnue JIeHCTBHUN Ha
V1. IIpon3BoauTs onepanyuu Hax A A 1

MaTpulaMu
MaTpULAMHU U OIPEAETUTEISIMU o .
Brrunciienue onpenenurenei

31. OCHOBHEBIE IOHATHS 1 METOIBI
JUHCHHOMN aJIreOphl,
i depeHIATEHOTO HCYUCIICHUS,

v'  BpinojHeHue AeWCTBUM HAJ
MaTpuUllaMu
v Bbluucienue onpeaeauresei

MaTeMaTHUYECKOT0 aHalln3a, 1
TEOPHUH KOMIUIEKCHBIX YUCET,
TEOPUU BEPOSTHOCTEU U

MaTEeMaTU4eCKOU CTaTUCTUKHU

3a IMMPaBUJIbHOC BBITTOJTHCHUC 3aIaHUA BBICTABIACTCA MOJIOKUTEIIbHAA OLICHKA --- 1 G6ann
3a HCIMPABUJIBHOC BBITIOJIHCHUC 3a/IaHUS BBICTABJISICTCA OTpULATCIbHAA OLICHKA — 0 6ammoB

3agaHus /151 BbINOJHEHUs padoThI:
11 ZZJ

3an Nel. Haiitu A2, A=
aJaHUC anuTu rae (33 44

1 2 -10 5
3ananue No2. Haiitu nmpousBenenus matpull AB u BA, tne A= [ j, B= ( ]

3 4 7 1
10 3
3aganue Ne3. Haiitu npousBenenus matpun AB u BA: A= (2 1o J, B={1 -5|
0 3 -12 1 1
-1 1
3ananne Ne4. Haiitu MmaTpuiry, oOpaTHYIO K JaHHOW A =
4 -8 -5
3apanue NeS. Haiitu maTpuny, oopatHyto k gannot A=|-4 7 -1|
-3 5 1

CamocrositesbHas padora Nel



2 0
1 3
1. Haiitu npousBenenue marpuit BaaC,ecmu B={1 2 [[C= (0 4}
0 5

Bpems BoinosiHeHus: 80 MuHyT



BHeaydumopHas camocmosimeavHas pa6oma N1 Tema: BeinosHeHue
3adaHuil Ha npogedeHue onepayuil HA0 Mampuyamu.

6.1.2. [lepeyeHb 00HLEKTOB KOHTPOJISI M OLIEHKH

HanmenoBanue 00LeKTOB OcHOBHBIC IOKA3aTeJIH OLECHKHU Onenka
KOHTPOJISA U OLIEHKH pe3yjabTara
v BeInoJIHEHUE NEUCTBUN HAJl
V1. ITpou3BoauTh Onepaiy Haj
MaTpuLaMu 1

MaTpuaMiu U ONpeaACIIMTCIIIMU

v' BbIUHCIIEHUE ONPENeIUTENCH

31. OcHOBHEIE MOHATHUSA U METObI
JUHEHHOHU anreOpsl,
nuddepeHIaTBHOTO HCUYNCIICHUS,

v'  BplnonHeHue JedCcTBUM Hal
MaTpullaMu
v BbIunCIeHUE ONpeNeauTelIei

MaTeMaTHUIeCKOro aHaIn3a, 1
TEOPUH KOMIUIEKCHBIX YUCEN,
TEOPUHU BEPOSITHOCTEN U

MaTE€MaTUYeCKON CTaTUCTUKHU

3aganmusi 1J151 BHINOJHEHUS PA0OThI:

1 2 -3 1
1. Beruucnuts marpuity D = ABC - 3E, rne A=|1 0 2 B=|2}|,C :(2 0 5);E—
4 5 3 1
eMHUYHASI MaTpHUIIa.
-2 0 1
2. Haiitm oOparnyro wmatpuny must Matpunel A=| 1 9 1| w gma  marpumbl
-5 11 3
-2 11 -1
B={1 3 1
5 11 3

Bpems Beinmosinenusi: 60 MuUHyT



Tema 1.2. Onpedeaumenu, c80licMea U 8bI4YUCAECHUS.
BHeaydumopHasa camocmossmeavHas pa6oma N°2 Tema: BoruucaeHue

onpedeaumeudeii 2-20, 3- 20 u n-20 nopsadkos. Pa3zoiceHue onpedesumens
no 3siemeHmam cmpoku (cmoaéya). HaxoxcdeHue 06pamHoli Mampuybl.

6.1.3. IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKH

OcHoBHBIE MOKa3aTeJN OoleHKH  |OneHkKa

pe3yabrara

HaumenoBanmne o0L,eKTOB
KOHTPOJISI H OLEHKH

v' BhINONHEHHE JeHCTBUI Hal
MaTpHUIlaMHu 1
v’ Beluuciienue onpeaeanTesei

V1. IlpousBoauTh onepamuu Haj
MaTPHIIAMH U ONPEACITUTEIIIMU

31. OCHOBHEBIE IOHATHS 1 METOIBI
JUHCHHOM aJIreOphl,
T dHepeHIMATEHOTO HCYUCIICHUS,

v"  BpInojgHeHue AeWCTBUM HAJ
MaTpuUllaMHu
v Bbluucienue onpeaeauresei

MaTeMaTHUYECKOT0 aHalln3a, 1
TEOPHUH KOMIUICKCHBIX YUCEe,
TEOpPUU BEPOSATHOCTEH U

MaTEeMaTUYeCKOU CTaTUCTUKHU

33}13HI/IH AJid BBINNOJIHCHU S paﬁDTbI:

1 -11
3ananue Nel: Bplunciauth onpeaenuTenb TPEThEro nopsaKa |A| =2 1 1
1 1 2
2 46
3aganue Ne2: Beraucnuth onpenenurens: |8 0 4
-2 2 8
-4 6 -2 4
3ananue Ne3: BplunciauTh onpeaenuTeab YeTBEPTOro nopsaKa: |A| = i 21 _13 ;
6 4 4 6
1 1 1
3ananue Ne4: Beruncnuth onpenenurens 2 —3 1|,
4 -1 -5
3ananue NoS: BeluncinnuTh onpeaennTens 16 2
4 6 -2 4
1 2 -3 1
3ananue Ne6: Berancnuts onpenenurens 4-ro nopsjaka: |A| b _2 1 ol
6 4 4 6

Bpems BeinosiHenus: 80 MuHyT



Tema 1.3. CucmemMbl AUHEIHbIX YPABHEHUIL

IIpakmuyueckas pa6oma Ne2
Tema: Pemenue CJIAY merogom Kpamepa, merogom ["aycca u ¢ momoinpio 0OpaTHON MaTpHIIHL.

6.1.4. IlepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKH

HaumenoBanue OcHOBHBIE TIOKA3aTeJIH OLIEHKH Onenka
00bEKTOB pe3yJjbTara

v’ PellieHHE CUCTEM JIMHEMHBIX
ypaBHEHU METOJI0M 0OpaTHOI
MaTpPHULIbI

v’ PelleHre CUCTEM JIMHEMHBIX 1
ypaBHeHH 1o ¢opmyiiam Kpamepa

v’ Pelenne cUCTEM JIMHEMHBIX
ypaBHEHU MeTonoM ['aycca

V2. Pemats cuctemsl
NMTMHEHBIX YpaBHEHUH

v' BhbINOIHEHKE JIEHCTBUM Hal MATPULIAMU
v' BbIuKCIIEHHE OIPEAEIUTENEH

v PeleHue cUCTEM JIMHEHHBIX

ypaBHEHUN MeTo0M 00paTHOI
MaTpHIIbI 1
v’ PelieHue cucTeM JUHEHHBIX
ypaBHeHu#l o popmynam Kpamepa
v’ PelieHue cucTteM JUHEHHBIX
ypaBHEHHI MeToq0M ["aycca

31. OcHOBHbIE IOHATHUS U
METO/]Ibl TMHEHHOMN areophl,
mudepeHIraIbHOTO
VMCUYUCIICHMUS,
MaTeMaTHYeCKOro aHaIIN3a,
TEOPUH KOMIUICKCHBIX YHCET,
TEOpUU BEPOATHOCTEH U
MaTeMaTU4eCKOU CTaTUCTUKHI

3agaHus /151 BbINOJTHEHUs padoThI:
3azmanue Nel: Pemuts cuctemMsl ypaBHEHUN

X, — X, + X5 =3,
V2% + X, + X3 =11,
X, +X, +2X; =8

2Xl + X2 - X3 = Oa
v o33%, + 4x, + 6 = 0
X+ X = L

a) MeTo1oM 0OpaTHOM MaTpulbl; 0) mo popmynam Kpamepa.

3azmanue Ne2: Pemmts cuctems! ypaBHeHuit Metogom [Maycca:

2X,— X+ X3 = 5
vV X+ 2X,— 2X; = -6,
X+ X, — X = -1

X, +2X, +3X; —2X, =6,
2X, +4X, —2X, — 3%, =18,
3X, +2X, — X3 +2X,=4,
2%, —3X, + 2X;+ X,=-8.




2%, + X, = X
v 33X, + 4%, + 6
X, + X

3amanue Ne3: Pemuth cucteMbl ypaBHeHHM 1o hopmysnam Kpamepa:

vooa=2X,
3%, = 4x,

X+ 2%, + X
+ 3X, — 3X,

+  OX,

Bpems BbinosiHeHus : 80 MuHyT

0,
0,
1.
- 8,
- _5
= 10.

10

BHeaydumopHasa camocmossmensHass pa6oma Ne3 Tema: Pewenue C/IAY no
npasusy Kpamepa u memodom I'aycca.

6.1.5. IlepeyeHb 00bEKTOB KOHTPOJISI U OL[€HKH

MAaTCMAaTHYCCKOI'O aHaJIn3a,

TCOPpHUUN BepOHTHOCTeﬁ 151

TCOPHUH KOMINJIICKCHBIX YHCEII,

MaTEeMaTHUECCKOM CTaTUCTHKHU

MaTpUIIbL
v PelieHue cUCTEM JTMHEHHBIX
ypaBHeHu# o popmynam Kpamepa
v PelieHue cUCTEM JTMHEHHBIX
ypaBHEHHI MeToq0M ["aycca

HaumeHnoBaHue OCHOBHBIE IOKA3aTEJIH OLIEHKH OneHka
00bEKTOB pe3yJabTara
v PemnieHue cucTeM JUHENHBIX
ypaBHEHUI MeT0J0M 00paTHOM
MAaTPHUIIBI
V2. Pemiars cucTeMbl pant .
. . v’ PenieHue cUCTEM JTUHENHBIX 1
NMTMHEWHBIX YPAaBHEHUN N
ypaBHeHui o popmynam Kpamepa
v PemieHue cUCTEM JTUHENHBIX
ypaBHEHU MeToJoM ['aycca
31. OCHOBHBIE IOHSTHS 1 v BrInosIHEHUE JeiCTBUI Hal MaTpULIAMU
. e TIC % .
METO/IbI TUHEHHOM aJreOphl, v ELHHCHeHHe onpez[enHUTeneH
IIEHUE CUCTEM JIMHEHHBIX
Qg pepeHInaIbHOro CLICHHE CHCTCM JT g .
— YpaBHEHUI MeTO0M 00paTHOU .

3agaHus 1J151 BBINOJTHEHHs Pa0oThI:
3ananue Nel: [Mpumensist metox 'aycca u MeTo 0OpaTHOM MaTpUIlbl, PEIIUTh CUCTEMBI JIMHEHHBIX

YPaBHEHHUH.

4X, +2X, — X3 =11,
X, —6X%; = -8,
3x, +4x, —3x; =10,

3X, = TX, + X, =11,
) 4x, —2x, + X3 = -8,
| x, +4x, +3x, =8,



X, + X, —=3%X; =8,
—2X%, +3x, =X, =7,
3x, —2x, +4x; = -3,

Bpems Bbinosnenusi: 60 MUHYT

3%, + X, =0,

2%, —3x, + X3 =
:—3’

X, +4x, —2x,

10,

11



Paszaes 2. OCHOBbI MAaTEMAaTH4YECKOro aHa/iu3a

Tema 2.1. BeedeHue 8 Mamemamu4ecKkuli aHa.1u3 (onpedesieHue u cnocooul

3adaHusa hyHKyuu, npedes yHKyuu).

BHeaydumopHasa camocmosimeabvHas pa6oma N°4 Tema: BeinosiHeHue
3adaHull Ha ebIyuUc/eHuUe npou3eodHol. HccaedosaHue hyHKyYuil u

nocmpoeHue ux 2paghukoe

6.1.6. [lepeyeHb 00HEKTOB KOHTPOJISI M OLIEHKH

v HaxoxJeHue MpOU3BOIHBIX
BBICIINX MTOPSIIKOB

V' UccnenoBanue QyHKINH U
MOCTpOCHHE TpaduKa

TEOPHH KOMIUIEKCHBIX
YHUCell, TEOPUU
BEPOSATHOCTEUN U
MaTeMaTU4YECKOM
CTaTUCTUKHU

HaunmenoBanue OcHOBHBIC I0KA3aTeJH OLEHKH Ouenka
00bEKTOB pe3yJbTara
V3. Beruncnsate v' HaxoxaeHue npou3BOIHOM
[IPOU3BOJIHBIE U byHKITUN
mudepeHnmansl, v HaxoieHne mporu3BOIHBIX
HeonpeeNIeHHbIE U BBICHINX TOPSIKOB 1
OIpe/ie/IEHHbIE NHTETPaJIbl v’ Uccnenosanue GyHKIUH U
MOCTpOEHUE rpaduka

31. OCHOBHEIE IIOHATHS 1 v Bsruncnenue npejena QyHKIMA B

METOIBI JTHHEHHOM TOUYKE U B OECKOHEYHOCTHU

anreGpsl, v' HccnenoBanue GyHKIIUU Ha

b bepeHIHATBHOTO HENPEPBIBHOCTH B TOUKE

MCUHCIICHUS, v' HaxoskaeHue Ipou3BOIHON

MaTeMaTHIECKOro aHamu3a, | QYHKIHH 1

3aaHus 1J151 BbINOJHEHUs] padoThI:

1) HaiiTi uHTEpBaIbl BO3pAaCTaHUs/YOBIBAHUS M DKCTPEMYMbI (DYHKITUH:

a. f(x):—%x3 +3x? —-5x -1
x4

b. f(x)=8x+ T
2) Haiit skcTpemMyM QyHKIHIL:

a. f(x)=x>-6x>+9x—4

b. f(x)=x*-1
3) UccnenoBaTh hyHKIUIO C TOMOUIBIO IEPBOW TPOU3BOIHOM:
x? -1
x?+1
1) Haiitu acumntoTsl rpagukoB GpyHKIUU:

a. f(x)=
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1

a. f(x)=e*
1

b. f(x)==Inx
X

2) Hocrpouts rpaduk pynxuun f(X) =2x° —3x* +x+5

3) MccrnenoBats GyHKIHE H TOCTPOUT TPABHUKH:

3
X

a. f(x)=
() x?+1
Bpems BoinosiHeHus : 80 Munyt

Tema 2.2. IIpedes u HenpepbiBHOCMb DYHKYUU.

IIpakmuueckas pa6oma N23
Tema: Beruucnenue mpeaesioB 3JeMEHTapHBIX U CIOXKHBIX (yHKIui. MccnenoBanue GpyHKImMii Ha
HENPEPBIBHOCTD. Y CTAHOBJIEHUE XapaKTepa TOUYEK pa3phlBa

6.1.7. IlepeyeHb 00BEKTOB KOHTPOJISI U OLIEHKH

HaumeHnoBaHue OCHOBHBIE IOKA3aTEJIH OLEHKH OneHka
00bEKTOB pe3yJabTara
V3. Beaucnsare v’ HaxosieHue pou3BOIHOM
MIPOW3BOIHBIC U byHKITUN
mudepeHnmansl, v HaxosieHne mporu3BOIHBIX
HeOoIpeIeICHHBIE 1 BBICHINX TTOPSIKOB 1
OTpe/IeJICHHBIC HHTETPAIBI v' Uccnenosanue GyHKIUH U

noctpoeHnue rpaduka

31. OcHOBHBIE TIOHATHS U v’ Boruucnenue npeziena GyHKIHMH B
METOJTbI JTMHEHHOMH TOYKE U B 0ECKOHEUYHOCTH

anre6psl, v UccnenoBanne QyHKIMU HA
TQhepeHITaTLHOTO HEINPEPBIBHOCTE B TOYKE

HCYHCIICHHS, v' HaxoxaeHue Impou3BOIHON
MaTeMaTHYeCKoro aHanu3a, | QYHKIMHA 1
TEOPUH KOMIUIEKCHBIX v' HaxoJIeHHe NpOH3BOIHBIX
YHCeTI, TEOPUHU BBICIIHNX ITOPSIAKOB

BEpPOATHOCTEH 1 V' Uccnenoanue QyHKINYT U
MaTeMaTU4eCKOn NocTpoeHue rpapuka

CTAaTUCTUKH

3aganus 1J151 BbINOJIHEHUS PAa0OThI:
3aganue 1. Beruncnuth yka3zaHHbI€ TIPeieNibl, HE MONIb3YsCh npaBuiioM JlonuTans a), B)

a)

. 4x?-3x-1 . X*-5x+6 . X3-3x-2 . 4x*+5x
Lilim———, 2 limag—a—— 3Ilim—ms—uw—, 4. lim——,

ol X" =X X2 X7 —2X°—X+2 -2 X°—8 x-0 3x° —15X
B)

. A1+x-1 X2 —x . x*+1-1 . M+ x-31-x
1. lim————, 2. lim————, 3. lim——————, 4, lIm—m————,

x—0 X x—1 X =1 x—>0 X2+16—4 x—0 X

3aganue 2 Kakue u3 1aHHBIX QYHKIMI SBISIOTCS. HEPEPHIBHBIME B TOUKe X=1? B ciydae HapymieHus
HEMPEPBIBHOCTH YCTAHOBUTH XapaKTep TOUKH pa3phIBa:



x* -1
1 —
y x—1
2
X yecm x #1,
2. y= -
2, ecwm x=1.
1
3 Y =1 o
1
4 =—
y X—1

Bpems Bbinosnenusi: 80 MuHyT
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BHeaydumopHasa camocmosimeavHas pa6oma Ne5 Tema: PewieHue 3ada4 Ha

HaxoJxcdeHue npedes108 nocsiedosamessbHOCMell, npedes108 PYHKYUU 8

mouke u 00HOCMOopoHHUX npedes0s. HccaedoeaHue hyHkyull Ha

HenpepsiIBHOCMb U MOYKU pa3spsled

6.1.8. [lepeyeHb 00bEKTOB KOHTPOJISI H OL[EHKH

HaunmenoBanue OcHOBHBIE MOKA3AaTEJU OLIEHKH Onenka
00LEKTOB pe3yjabTara
V3. Berauciars v HaxoxaeHue mpou3BOIHON
[IPOU3BOJIHBIE U byHKIIUN
i QepeHnmansl, v’ HaxoeHue mporu3BOIHBIX
HEoIpeIeJIeHHbIE 1 BBICHINX TTOPSIKOB 1
oTpe/ieJICHHbIC MHTETPAJTbI v' Uccnenosanue GpyHKIUH U
MOCTpOeHue rpaduka
31. OcHOBHbIE MOHATHUS U v’ Bbruncnenue npenena QpyHKuny B
METO/IbI TMHEHHOI TOYKE U B OSCKOHEUHOCTH
aireGphl, v HccnenoBanne GyHKIMH Ha
b hepeHIHATBHOTO HEIMPEPBHIBHOCTH B TOUKE
MCUUCIIEHNS, v' HaxoseHue Ipou3BOIHON
MaTeMAaTHYECKOro aHanu3a, | QYHKIMH 1
TEOPHH KOMITIEKCHBIX v' HaxoseHue IpOM3BOIHBIX
qpce1, TEOPHH BBICHIMX MOPSIKOB
BepOHTHOCTefI u v I/ICCHeI[OBaHI/Ie q)YHKI_H/H/I u
MaTeMaTH4IeCKOM nocTpoeHue rpaduka
CTaTUCTHKHU

3aganus 1J151 BbINOJIHEHUS PA0OThI:
3aganue Nel:Jloka3aTh, UCIOJIB3YS ONMPEICICHHUE MPEAeIia, YTo:

1. lim =

3
2. Iirr;(3x—4) =11.
3. Iirr;(x2 -3)=1.

3amanue No2: Haiiti npenenst:
1 lim2X=
x—>8 X —8
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2. lim(x —5)sin o
x—5 X—5

3 5Xx —2x% -2
lim
N 2x -1
2
2
4 lim Y2 X" —1

. 1+x-3%°
6. Ilm 2—3.
x> ]+ X 4+ 3X
3aganue Ne3:Jloka3ath HempepbliBHOCTh (GyHKIMU Y=f(X) B Touke x=(0 WM YCTAaHOBHTH XapaKTep TOYKH
pas3pbiBa (YHKIHHU B 5TOH TOUKE:
) sin X
sin X _ —,ecmu x=0,
a) Y= R 0)y=9 X

1, eciu x=0;

1
:—; :21/)(
6)Y =1 w2y

Bpems BpinosiHenusi: 80 MuHyT

Tema 2.3. [IonHsamue npou3800HOII U ee 2eoMempu4vecKull CMbIC/I.
Auggpepenyuan hynkyuu.
IIpakmuueckas pa6oma N24

Tema: HaxoxaeHue npou3BoJHbIX NIEpBOTo nopsaka. Beruncienne nuddepenunanos. [Ipumenenue
mddepeHranoB s MpUOIKEeHHBIX BhrancieHnit. [lonroe nccnenoanue Gpynkmuii. [Tocrpoenue

rpaduka QyHKIHUH.
6.1.9. [lepeyeHb 00HLEKTOB KOHTPOJISI M OLIEHKH
HaumenoBaHue OCHOBHBIE IOKA3aTEJIH OLEHKH OneHka
00BbEeKTOB pe3yJbTara
V3. Beucusare v’ HaxosxieHue pou3BOIHOM
MIPOU3BOJHBIE U GyHKITUN
i depeHnmansl, v’ HaxoeHue MpOor3BOIHBIX
HeompeIe/IeHHbIE 1 BBICIIIUX TIOPSIKOB 1
oTpe/ieJICHHbIE HHTETPAJTbI v' Uccnenosanre GpyHKIUH U
NocTpoeHue rpapuka
31. OcHOBHBIE IOHATHSA U v’ Boruucnenue npeziena GyHKIHMH B
METO/TbI TMHEHHOM TOYKE M B OCCKOHCYHOCTH
anreGpe, v' HccnenoBanue GyHKIIUU Ha
nudepeHIHATBHOrO HEIMPEPBHIBHOCTH B TOUKE
MCUUCIIEHNS, v' HaxoeHue Ipor3BOIHON
MAaTeMaTHYeCKOro aHanu3a, | QPYHKIHH 1
TEOPHH KOMIIIEKCHBIX v' HaxoseHue IpOM3BOIHBIX
qHCeT, TEOPHUH BBICIIIUX TIOPSAKOB
BGpO&ITHOCTCI‘/’I u v I/ICCHeIIOBaHI/Ie (I)YHKI_[I/II/I u
MaTeMaTHIeCKOM nocTpoenue rpaduka
CTaTHCTUKHU

3a11a}mﬂ AJil BBINTOJIHCHUSA paﬁDTbI:

3amanue Nel: Haiitu npoussoanyro pyrkuun: Y =~/InX+1+ In(& +1);




3apanue No2: Haiitu BTOpyro npou3BoHyto ¢pyHkuuu B Touke x=0: f(X)=xIn(2x+3),
f(x)=x>+7x* —3x+4
3apanvie Ne3: BeIuucCIuTh 3HaYCHHE TPOM3BOIHON GyHKInHU y =f(X) nmpu x=m/4: a)

y=In1+ctg’x; 6) y =In*sinx.

3ananue Neo4:VccnenoBath GyHKINH:

1. y=+l1-In*x

3.

Y TIOCTPOUTH €€ TpaduK.
Bpems BbinosiHeHus: 70 MUHYT

BHeaydumopHasa camocmosameasHass pa6oma N26 Tema: BeinosiHeHue
3adaHuil Ha 8bl4uc/eHUe npou3e8o0dHoll. HccaedosaHue hyHKyuii u
nocmpoeHue ux 2paguxkos

6.1.10. IlepeuyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue OcHoOBHbIE IOKA3aTeJH OLEHKH Ouenka
00bEeKTOB pe3yJbTara
V3. Berauciars v' HaxoxneHue MIPOU3BOAHOMN
MIPOU3BOJIHBIE U byHKIIUN
i depeHnmansl, v' Haxo/eHne MpOnU3BOIHBIX
HEOIPECIICHHbIE U BBICILIIX MOPSAKOB
OIIpEACICHHBIE NHTETPAJIbI v' UccrnenoBanue GYHKIUH U
MOCTpOCHHE TpaduKa 1
v' HaxoJeHre YacTHBIX
IIPOU3BOIHBIX
v HaxoxeHre MaKCUMAITbHOTO U
MHUHHMAaJIbHOTO 3HaUeHUs (PyHKINH
HECKOJIbKUX NEPEMEHHBIX




31. OcHOBHBIE TTIOHATHS U
METOIbLI IUHEHHON
anreOpsl,
nuddepeHIaIbHOTO
HCYMCIICHMUS,
MaTeMaTHYeCKOro aHaJIk3a,
TEOPUHU KOMIUICKCHBIX
4YuCes, TCOPUH
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTHCTUKHU

v Boluncnenue npezaena QyHKIuu B
TOYKE U B OECKOHEUHOCTHU

v UccnenoBanue QyHKIIUU HA
HENPEPHIBHOCTD B TOUKE

v' Haxo1eHue Ipor3BOIHON
byHKIIUN

v HaxoxJeHue MPOU3BOIHBIX
BBICHINX TIOPSIIKOB

v UccnenoBanue QyHKIUHU U
MoCcTpoeHue rpaduka

v' HaxoeHue 4aCTHBIX
IPOU3BOIHBIX

v' HaxoaeHne MakCHMaJIbHOTO U
MHUHHMMAJILHOTO 3HaYEHUS (DYHKLIUH
HECKOJILKUX MEPEMEHHBIX

3aganus 1J151 BbINOJHEHUS PA0OThI:
3azanue Nel: Haiitu npousBoiHble QyHKINI:

a) y=+/INX+1+In(v/x +1);6) y=5° In?x; &) y=|092M 2)y=

X

NE

1) y=arctg

3aganme Ne2: UccnenoBaTh (GyHKIMM M HOCTPOUTh MX Tpaukm: a) y=X>+X. 0) y=Xx>+

B)

Bpems Bbinosnenusi: 70 MUHYT

(x+3)°"

+Invx? +3; €)y =x"%: 5x) e’ +e* + xy =0.

sin? x

 Jeos2x'
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Tema 2.4. HHmezpavbHoe ucuucjieHue (yHKyuu 00HOU nepeMeHHOll

IIlpakmuyeckas pa6oma N5
Tema: Berunciaenne HEOMPCACIICHHBIX HHTCIPAJIOB pa3JINYHbBIMU METOJaMU. Breraucnenne

OMPCACIICHHBIX HHTCI'PAJIOB PA3JIMYHBIMHA MCTOAAMHU.

6.1.11. [lepeyeHb 00bEKTOB KOHTPOJISAA  OLIEHKH

HCOMPCACIICHHBIC U
OIMPCACIICHHBIC MHTCIPAJIbI

MHTETpajioB

HaumenoBanue OCHOBHBIE IOKA3aTEJIH OLEHKH Onenka
00BbEeKTOB pe3yJbTara
V3. Beaucisars v’ HaxoxeHue HeonpeIeeHHbIX
[IPOU3BOIHBIC U WHTETPAJIOB
i QepeHnmansl, v' BbIunCIIeHHE ONPEIETEHHBIX 1




31. OCHOBHBIE IOHATHASA U

METOIbLI IUHEHHON WHTCIPAJIOB

MaTeMaTHYECKOTO aHaJIn3a,
TEOPHUH KOMIUIEKCHBIX
4yucell, TEOPUHr
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTUCTUKU

v' HaxoxJeHune HeOmpeaeIeHHbIX

anreopbl, v BbIYHCIICHUE ONPEAETEHHBIX
nuddepeHIaIbHOTO HHTErpajioB
WCYHCTICHUS,

33}IaHHﬂ AJIl BBINTOJIHCHU S paﬁoTBl:

3ananue Nel:Haiiti uarerpaist: ) J‘d—z(; 0) .[31 [xdx; 6) J.%

3ananue Ne2:VICrionb3yst METOT pa3jioKEHHs, HAUTH UHTETPAJIbI: a) I

3aganue No3:HaliTu MHTErpasibl, UCIOIb3YSI METOJ 3aMEHbBI IEPEMEHHOU

) [33-x 6”4:13

; 8) Ie’zmdx. .

XD g

\/;4‘1)

x+/X 6)I\/_+2

3ananue No4:HaiiTu MHTErpaibl, UCIOJIB3YS METOA HHTETPUPOBAHMS 10 YACTSIM

a)jxln xdx; 6) I(x3 +1)Inxdx.
3ananue NoS:Haiitn mHTErpaibl pail Apooeit: a)

4 fﬂ X 6) [~ x+1 - 6) f «

X2 +2x+1 4X? + 4x — 3 —4x+13
3ananue Ne6:Haiiti mHTErpan uppar 1poou: I 1'_—)( lﬁ
+x1+x

3aganue No7:Haiitu nHTErpan TpUroHOMETpUIeCKOi (PyHKINU

sin x

8
3aganue Ne8 BLIYMCIIUTE ONpe/IENeHHbIE MHTErPAIBL: d) J.(\/ 2X + %/?)dx

0

odx dx 24.x+3 "8 dx
—_— _ 0) | ——dx. —_
g)l 25 + 3x !x-lnx !(x-z)3 e’.njsm

Bpems BbinosiHenusi: 80 MuHyT

6)}“ \2/§ dy.

1Y

18
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BHeaydumopHas camocmosimeavHas paboma N7 Tema: BeruuciaeHue
Heonpede/leHHbIX U onpedeieHHbIX UHMe2pa/108 HenocpeadcmeeHHbIM
UHmMezpupogaHuem, MemoadoM N0ACMAHOBKU U UHMe2pupo8aHuem no

Hyacmsm.

6.1.12. IlepeyeHb 00HEKTOB KOHTPOJISA M OLIEHKH

HaumenoBanue OcHoOBHBIE IOKA3aTeJH OLEHKH Ounenka
00bEeKTOB pe3yJbTara
V3. Beauciars v HaxoxaeHue HeompeIelICHHBIX
[IPOU3BOJIHBIE U HUHTETpaJoB
i depeHmansl, v' BbIUHCIIEHHUE OPEIEICHHBIX 1
HEOIpEe/ICHHbIE U MHTETPaJoB
oTpeieIeHHbIE HHTETPAIbI
31. OCHOBHEIE TOHSITHS I v' HaxoxJeHue HeONpPeAeIeHHbIX
METO/1bl TUHEHHOU HHTCTPAJIOB
anreOpsl, v BbIUKCIICHUE ONPEIETIEHHBIX
muddepenanbHOro MHTCrpajion
WCUUCIICHMUS,
MaTeMaTHUYECKOTO aHalln3a, 1
TEOPUHU KOMIUIEKCHBIX
qrces, TeOpUun
BEPOSATHOCTEUN U
MaTeMaTH4eCKOi
CTaTUCTHKH

3aaHus 1J151 BbINOJHEHUs! padoThI:
3amanue Nol: BEuuciuTh HeonpeaeIeHHbIC HHTETPAJIbl IaHHBIX (YHKIINH, UCTIONB3YSI METOBI
I/IHTerI/IpOBaHI/IH, Hpe,Z[CTaBIIeHHLIe B 3a1aHUU.

3{/_+1

v Ucnonb3ys METOJ pasoKeHus, HaWTH MHTETPAIbL: a)j
4x
1-x)°
6) J' u dx
x3/x
v U o N a) I dx
CHOJNB3ys  METOA  3aMeHbl  [EPEMEHHOM, HAWTH  HMHTErpabL: ﬁ
2 —5X

6).|‘ x(2x +5)dx.

v HWcnonb3ys METOJ WHTErPUPOBAHMS TI0 4YacTSM, HAWTH HMHTErpasbl: a)j X- 27 dx.
In X4
6) j
dx dx
v HaiiTu uHTErpasisl OT PalMOHAILHBIX (YHKIIUIA: a)J.— 6).[2—
X*+X-2 5x -7
X2
v' Haiitu nHTErpabl OT MPPAMOHANBHBIX QYHKIUH: )| —— dX. 0)
I N2-X J‘ 1+ \/_
1-3x x +1Inx
v' Haiitu nnaTerpans:: a)J- dx. 6).[
3+2X



Bpewmsi BoinosiHeHus1: 80 MUHYT

Tema 2.5 OnpedeseHHblll uHmezpadn. llpusosiceHue onpedes1eHHO20

uUHmezpaiaa
IIpakmuueckasi paboma N26

Tema: ['eomerpudeckue u (hU3HUECKHUE TPUIIOKEHUE ONPEACTICHHOTO HHTETpalia

6.1.13. IlepeyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

TEOPUU KOMIUIEKCHBIX
qKCell, TEOPUU
BEPOSATHOCTEUN U
MaTeMaTU4eCKOn
CTaTHUCTUKHU

HaumenoBanue OcHOBHbIE IOKA3aTeJIM OLEHKH Ounenka
00bEeKTOB pe3yJbTara
V3. Berauciars v HaxoxaeHue HeompeIelICHHbIX
[IPOU3BOJIHBIE U MHTErpajoB
i QepeHmasl, v' BbIuKCIICHHE OMPEIEICHHBIX 1
HEeOoIpe/ie/IEHHbIE U MHTETpajoB
OIpe/ieIEHHbIE HHTETPaJIbl
31. OCHOBHEIE TOHSITHS I v' HaxoxJeHue HeONpeAeIeHHbIX
METO/1bl TUHEHHOU HHTCTPAJIOB
anreOpsl, v BbIUKCIICHUE ONPEIETIEHHBIX
nuddepenmansHOro MHTCrpajion
UCUUCIICHMUS,
MaTeMaTHYECKOro aHallu3a, 1

3aaHus 1J151 BbINOJHEHUs] padoThI:

3ananue Nol:BrIaucauTh onpe/eneHHbIe HHTErPajIbl:

1 !(\/_H/_)dx 2[ \/_dy3jm 41)(_0:’;)(.
A In8 dX

° '!. X 2 ° |n3\/:|.-+-eX .
7/2 64 dx Lo
.([sm X COS X0X. 8.1[\/_7(“—3\/;) 9.!x-e dx.

3aganne No2:

w

a) Haiitu miomane Gpurypsl, orpaHMYEHHOMN THHUAMHU X = \/V , Xx=0, y=4.

20



b) Haiiti mnomanpe GUrypsl, OrpaHHYCHHON JHHUAMA y = —x2, Y=X—2 ,y=0.

C) Haiitu mwiomans GUrypel, OrpaHUYEHHON THHUAMH Y = x? -2, y=x

Bpems Bbinosinenusi: 80 MuHyT

N

x=0

0]

BHeaydumopHasa camocmosimeabvHas pa6oma N2 8 Tema: «BvryuciaeHue
Heonpede/IeHHbIX U onpede/iIeHHbIX UHMe2pa/108 HenocpedcmeeHHbIM
UHMezpuposaHuem, MmemodoM N0OACMAHOBKU U UHMe2pupo8aHuem no
yacmsam. BeinosiHeHue ynpaxcHeHull HA 2eomMempu4ecKull u gpusuveckuil

CMbIC/A UHmMezpaaa»

6.1.14. [lepeyeHb 00bEKTOB KOHTPOJISAA M OLIEHKH

HaunmenoBanue OcHOBHBIC I0KA3aTEJIH OLEHKHU Ouenka
00bEKTOB pe3yJabTara
V3. Beruncasate v' Haxo/eHne HeonpeIeICHHbIX
MIPOU3BOJHBIE U UHTErpajioB
b depeHImansl, v' BbIunCIieHHE OMPEIEIEeHHBIX 1
HEOIPEIEIICHHbBIE U UHTErpajioB
ONpEIETICHHbIE HHTETPAIbI

21



31. OcHOBHBIE TTIOHATHS U
METOIbLI IUHEHHON
anreOpsl,
nuddepeHIaIbHOTO
HCYMCIICHMUS,
MaTeMaTHYeCKOro aHaJIk3a,
TEOPUHU KOMIUICKCHBIX
4YuCes, TCOPUH
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTHCTUKHU

v' HaxoxJeHune HeOmpeaeIeHHbIX
HMHTETPAJIOB

v BbIYHCIICHUE ONPEAETEHHBIX
MHTETPAJIOB

3aganus 1J151 BbINOJHEHUS PAa0OThI:

3ananue Nel: BerancnuTs onpezeneHHbIe HHTETPabl.

1

d 4 d 1 1
I LV N
o X2 +3x+2 s X2 =3x+2 dx+1 s
4 5
5J'L 6.[&
o l++/2x+1 1 VAX+5

3amanue No2: Haiiti momanb GUTypsl, orpaHIueHHON TpaduKaMu yHKITAK:

Ly:Jiyzz—xy:Q
3.y=x*>—-2x+3,y=3x—1.

Bpems Boinosinenusi: 80 MuHyT

2. y=1/x,y=x,x=2.
4.y = x?, y:1+%-x2. B.y=2/X,y=—Xx/2-5/2.

22
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Pa3aes1 3. OCHOBBI TEOPUHM KOMIIJIEKCHBIX YHCeJI.
Tema 3.1 KomneKcHble Yucaa

BHeaydumopHasa camocmossmeasHass pa6oma Ne 9 PewieHue 3adaq
8038edeHuUe 8 cmeneHy, U3aJiedeHue KopHs. l'eomempuyeckoe
npedcmase/ieHue KOMNJAeKCH020 YUucAa.

6.1.15. [lepeyeHb 00HEKTOB KOHTPOJISA M OLIEHKH

HaumenoBanue OcHoOBHBIE IOKA3aTeJH OLEHKH Ouenka
00bEeKTOB pe3yJbTara
v" TlocTpoeHre KOMILIEKCHBIX YUCET
Ha KOOPJIMHATHOM IJIOCKOCTH;
v TlpencraBieHne KOMIUIEKCHBIX
V5. TTo/Ib30BaThCS qrcen B apu(MeTUYECKOH,
O CHOBHEIMI [IOHSTHSIMIU TPUrOHOMETPUYECKOH, NMOKa3aTENbHON 1
(3KCTIOHEHITMATBHOW) (popmax;
TEOPUU KOMIUIEKCHBIX YHCEN v BosBelieHne B N — yio CTemeHs
KOMILJIEKCHBIX YHCEJL;
v’ W3Biieyenue KOpHs N — Ol CTENEHH
13 KOMIUIEKCHOTO YHClia
31. OCHOBHEIE IOHSTHS v TlocTpoeHne KOMIUIEKCHBIX YHCEI
METOTbI THHEHHOM Ha KOOPJIMHATHOM IJIOCKOCTH;
anreGpsl, v TlpeacTaBicHHE KOMITIEKCHBIX
ndPepeHIHATBHOTO qucen B apu(MeTHUECKOMH,
MCUUCIIEHHS, TPUTOHOMETPUYECKOH, T0KA3aTEIbHON
MaTeMaTHYecKOro aHanu3sa, | (PKCIOHCHIHAIBHOMH) popmax; 1
TEOPUH KOMIUIEKCHBIX v’ BosBsejieHue B N — yIo CTETEHb
qpce, TEOPHH KOMIUIEKCHBIX YHCEIT;
BEPOATHOCTEH 1 v’ U3Biedyenune KOpHs N — Oif CTENEeHH
MaTeMaTHYecKoil 13 KOMIUIEKCHOTO YHMCIIa
CTaTUCTUKH

33}18HI/IH AJil BBINTOJIHCHUSA paﬁon:

3amanue Nel: [TocTpouTh Ha KOMIUIEKCHOM TNTIOCKOCTH CJIETYIONINE KOMITJIEKCHBIC YHCIIA:

Zy =1, zjz—q@i,zﬁ:-ﬂh

2, =24% zp=—A+i, 2, =-3— % z,=~2—1

zi=1+% =z, =4-%

Zy—zy Wzy— 2 €CTM 2,=—-2+1, z, = /345

3agaane Ne2: CnokuTh J1Ba KOMIIIEKCHBIX YHCIIA.

3aganue Ne3: HaliTu pa3HOCTH KOMITJIEKCHBIX YHCET

3ayanne Ned: HaiiTy nponsBeieHe KOMIUIEKCHBIX 9HCeN 1~ -1, z;=3+6

kit

3ayanme No5: JlaHbl KOMIUIEKCHbIe uicaa 21 = 1518, 23 =7 =8 Hajiti yactroe 22
9
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1

=
3amanue Neb: JlaHO KOMIIJIEKCHOE YHCIIO "'E +i Zanucars JTAHHOE YHCIIO B alIreOpandecKon
dopme (1.€. B hopme & +oty,

3aganue Ne7: JlaHbl Ba KOMILIEKCHBIX yKcia <1 = Sl zy=d- , . HailTu ux cymmy, pa3HocCTb,
IIPOU3BEIECHNE U YAaCTHOE.

3ananue Ne§: IIpencTaBUTh B TPUTOHOMETPUYECKON (POPME KOMIUIEKCHBIC YHCA:

a=1,2;=2, 2= -3, 2, ==% . Bynonunu YEPTEK.

3amanue Ne9: [IpecTaBuM B TPHTOHOMETPHYECKOM (opMme dncio 1= 1.
3apanue NelO: ITpencraBuTh B TPUTOHOMETPUUECKOH (popMe KOMITJIEKCHBIE YK CTa:

21=3+,‘|'f§j122:—2+43., ;2:3:—2—23':| z4=1—,.'|'§3'_

Bpems BoinosiHeHusi: 80 MUHYT
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Paspes 4. Teopusi BepOSITHOCTEMN.

Tema 4.1. Co6bimus u ux kaaccupukayus. Kaaccuueckoe u
cmamucmu4eckKoe onpedesieHUs1 6epOSMHOCMU CAYYAIIHO20 cOGbIMus

IIpakmuueckasi paboma N27
Tewma: «®opmyia nonHou BepositHocTu. Popmyita beiiecay.

6.1.16. IlepeuyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaumenoBanue OcHoOBHBIE IOKA3aTeJH OLEHKH Ouenka
00bEKTOB pe3yJbTara
V6. Periars npocreiiiimie v’ DopMyJIHPOBKA KJIIACCUYECKOTO
3a/1a4U, UCTIOJIb3Ys ammapar OIpe/IeNIEHUs] BEPOSATHOCTU
TEOPUH BEPOSTHOCTEN U v' HaxoskieHue BEpOSITHOCTH
MaTeMaTUYECKON CTATUCTUKU CJIy4aitHOr O COOBITHS 1

v’ dopmyIia TTOJTHOM BEPOSTHOCTH
v’ ®opwmyita Baiieca

31. OCHOBHBIE IOHSTHS V' ®opMyIHpOBKa KJIaCCHIECKOTO

METO/IbI JIAHENHOU OmnpeaAcCICHHUA BEPOATHOCTU

anreGpl, v Haxo1eHue BEpOSITHOCTH
auddepeHIranTbHOro CIIy4alHOTO COOBITHUS

MCYHCIICHHS, v' dopMyiia NOJIHON BEPOATHOCTH
MaTeMaTU4ECKOro aHaIN3a, v’ ®opmyna baiieca 1

TEOPUU KOMIUIEKCHBIX
4yucesl, TEOPUU
BEPOSATHOCTEN U
MaTeMaTU4YeCKO1
CTaTHUCTUKHU

3aganus 1/ BHINOJHEHUS PadoThI:
1) CkosbKO pa3iuYHBIX TPEX3HAYHBIX YHUCET MOKHO cocTaBuTh 3 uudp 0, 1,2, 3, 4 ecnu:
a) mudpsl HE MOTYT TOBTOPATHCS;
0) QP MOTYT TOBTOPUTHCS;
B) UKCiIa JOJIKHBI OBITH YETHBIMH (LU(PBI MOTYT IOBTOPATHCSA);
T') YUCJIO JI0JKHO AETUThCSA Ha S (UG Pl HE MOTYT IIOBTOPSITHCS)

2) B ypue 3 Genbix 1 3 yepHbIX miapa. M3 ypHbI 1BaX/Ibl BRIHUMAIOT [0 OJHOMY IIapy, He
BO3Bpallas ux ooparHo. HailTu BeposSTHOCTH MOsIBIIEHHsI O€JIOro 11apa npu BTOPOM
ucnelTaHuu (codbiTie B), ecinu npu nepBoM HCTIbITAHUH ObLT U3BJICYEH YEPHBIH 11ap
(cobObiTHE A).

3) V coopruka nmeeTcs 3 KOHYCHBIX M 7 SJUTHNTHYECKUX BATUKOB. COOPIIUK B3SUT OJTHH
BaJIMK, a 3aTeM BTOpoi. HaliTu BEpOATHOCTH TOTO, YTO MEPBBIN U3 B3ATHIX BAJINKOB —
KOHYCHBIH, @ BTOPOU — 3JUTMNTUYECKUN.

4) B ypue 30 mapos: 10 kpacHbIX, 5 cuHuX 1 15 Genbix. HaliTi BepOsSTHOCTD MOSIBICHUS
[[BETHOT'O IIapa.

5) Tpu cTpenka OAHOBPEMEHHO CTPEIISIOT MO OJHOM MHIIEHU. BeposTHOCTH momaganus
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IIPY OZHOM BBICTpeIIe cOOTBETCTBEHHO paBHbl 0,7; 0,8 u 0,9. Haiitu BeposiTHOCTH TOTO,
YTO MPHU OJHOBPEMEHHOM 3aJIIIE 3TUX CTPEJIKOB B MUILIEHHU OyJET: a) TOJIBKO OJHO
nonaaaHue; 0) XoTs ObI OJTHO MOIaJaHue.

6) Jleranau, H3rOTOBIISEMbIC [IEXOM 3aBO/Ia, MOMAAIOT JJIsl IPOBEPKH UX HA CTAHIAPTHOCTH
K OIHOMY U3 JIByX KOHTpPOJIEpOB. BeposTHOCTB TOrO, 4UTO /I€Tallb IONAAAET K IEPBOMY
KOHTpoJepy, paBHa 0,6, a ko BTopoMy — 0,4. BepoATHOCTb TOT0, 4YTO rOAHas J€Tajlb
OyzeT mpu3HaHa CTaHAAPTHOM MepBBIM KOHTposiepoM, pasHa 0,94, a BropriM—0,98.
['ognas netans npu npoBepke Oblia MpuU3HaHA cCTaHAapTHOW. Haiitu BeposSTHOCTH TOTO,
YTO 3TY JI€Tallb IPOBEPUII IEPBBIM KOHTPOJIEP.

7) B 6enom smpke 12 KpacHBIX B 6 CHHHUX IapoB. B ueprom — 15 kpacubix 1 10 cuaux
nrapoB. bpocaroT urpanbHbIil KyOuk. Eciii BeIMaieT KOJIMYECTBO OYKOB, KpaTHOE 3, TO
Hayraja 6epyT map u3 Oesoro suwka. Ecnu BeimageT mo0oe Ipyroe KOJIMYeCTBO OUKOB,
TO HayTaj OepyT Iap U3 4YepHOro suka. KakoBa BEpOSITHOCTh MOSBICHUSI KPACHOTO
mapa?

Bpems BoinosiHeHus: 80 MUHYT

BHeaydumopHas camocmosimeasbHas paéoma N210 no meme: « Popmy.aa
Beiieca»

6.1.17. IlepeuyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaumeHnoBanue OcHOBHBIE IOKA3aTeJIH OLEHKHU Onen
00bEKTOB pe3y/1bTaTa Ka
V6. Pernars npocreiiime v' ®opMyIHPOBKa KIACCHYECKOTO
3a71a4y, UCIIOJIb3Ysl alapar OIIPEe/ICJICHNS] BEPOATHOCTH
TEOPUU BEPOATHOCTEH U v' Haxox/JeHue BepOSTHOCTH
MaTEMaTHYECKON CTATUCTUKU CIIy4afHOTO COOBITUS 1

v ®opmyIia TOITHOM BEPOSTHOCTH
v ®opmyina Baiteca

31. OcHOBHEBIE IOHATHS U V' ®OpMyIHPOBKa KIIACCHYECKOT0

METOIbI JIMHEHON OomnpeaAcIICHNUA BEPOATHOCTU

anreGpsl, v HaxoJ1eHue BEpOSTHOCTH
nudpepeHInaTbHOro CITy4altHOTO COOBITHUS

HCYHCIICHHS, v' dopMyiia HOJIHON BEPOATHOCTH 1
MaTEMaTHYECKOr0 aHalIn3a, v’ ®opwmyna baiieca

TEOPUHU KOMIUIEKCHBIX
4yucesl, TEOPUU
BEPOSATHOCTEN U

3aaHus /151 BbINOJHEHUs] padoThI:

1) Ha crosiHKY Takcu B Te4eHHe 15 MHUHYT mojbe3xkaeT 2 MammHbl. HaliTH BEpOSTHOCTD
TOro, yTo 3a 30 MMHYT Ha CTOSIHKY MOABEJAET: a) 3 MamMHbl, 0) He Oozee 3; B) HU
OJTHOM MAaIIINHEI.

2) CpemHee 4HCIIO CaMOJIETOB, NMPHOBIBIINX B a’poropT 3a 1 MuHyTy, paBHO 3. HaiiTu
BEPOSITHOCTh TOTO, YTO 33 2 MHUHYTHI MpUOYAYT: a) HE MEHee 3 caMoJeToB; 0) HE
Ooiee 2; B) 4 camosiera.

3) Tlpu pabore DBM Bo3HHKaOT cOou (HapyiieHus B padote). Cpeanee uncio cO0oeB B
CYTKHU paBHO 2. HaliTi BEpOsTHOCTH TOTO, UTO: a) 32 2 CYTOK HE MPOU30iaeT coos; 0)
B T€UEHHE CYTOK IMPOM30MAET XOTS Obl OuH cOOM; B) 3a 3 CYTOK NMPOM3OMIET HE
meHee 3 cOoeB.
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4) Cpennee ymcino BbI30BOB, moctynamommx Ha ATC B muHyry, paBHo 4. Haiitn
BEPOSITHOCTh TOTO, YTO 33 2 MUHYTHI ITOCTYIHT: a) 6 BEI30BOB; 0) MeHEe 6 BHI30BOB; B)
HE MeHee 6 BHI30BOB.

5) B marasun B cpeJHeM 3ax0JuT 2 4ejoBeKa B MUHYTY. HaiTh BepOsSTHOCTH TOTO, YTO
3a 1,5 MUHYTBI B Mara3uH BOWJET: a) HE MEHee 2 mokymarelneil; 0) poBHO 4; B) HE
0oJiee OTHOTO.

6) UYepes kaccy B MarasuHe B TCYCHUE OJHOW MUHYTHI IIPOXOIMT B CPEIAHEM 2 YeIOBEKa.
Haiiti BeposITHOCTH TOTO, YTO 3a 2 MHHYTHI MPOKIET: a) 4 4yenoBeka; 0) He MeHee 2
YeNIOBEK; B) HE OoJiee 3 YelloBeK.

7) CpeaHee 4HCIO CaMOJIECTOB, MPHUOBIBIIMX B a’poropT 3a 1 MuHyTy, paBHo 3. Haiitu
BEPOSTHOCTh TOTO, YTO 32 2 MUHYTHl INpuUOYyAyT: a) HE MeHee 3 camoieToB; 0) He
Oosiee 2; B) 4 camosiera.

Bpems BoinosiHeHusi: 80 MuHyT

Tema 4.2. Kom6uHamopuka. Bel6opka ssiemeHmos. Cymma u npouzeedeHue
co6bimultl. BeposimHocmub nosig/1eHUs1 Xomsi 661 00H020 COGbIMUSA

IIpakmuueckasi paboma N28
Tema: «Coueranue. Pazmenienue. [lepecranoBka»

6.1.18. IlepeuyeHb 00HEKTOB KOHTPOJISI U OLIEHKH

HaunmenoBanue OcHOBHBIE I0Ka3aTeJIM OLCHKH Ounenka
00bEeKTOB pe3yJbTara
v' ®opMyIHpOBKa KIACCHYECKOTO
V6. Perars npocrelimme OIpEECIICHUs] BEPOSATHOCTU
3a]auM, UCIIONIb3Ys almapar v' Haxox/JeHue BepOSTHOCTH
TCOpHH BEPOSITHOCTEH 1 CIIy4aifHOTO COOBITUS 1

MaTeMaTHYeCKOU CTATUCTHUKHI

31. OCHOBHBIE TIOHATHS U v DOpMYIHPOBKA KITACCHYECKOTO

METOJIBI THHEHHOM OTIpeNIeJIeHUs] BEPOSTHOCTH

anreOpsl, v' Haxox/IeHHe BEPOSITHOCTH CITy4aitHOTO

T depeHInaIbHOro COOBITHSI

WCUHNCIICHUS,

MaTeMaTHYECKOro aHallu3a, 1

TEOPUHU KOMIUIEKCHBIX
4yucesl, TEOPUU
BEPOSATHOCTEUN U
MaTeMaTU4YeCKO1
CTaTHUCTUKHU

3aganus 1J151 BbINOJIHEHUS PA0OThI:

61-4!
1. Borumcnute —
3
(n=D!
2. YupocTuTh —(n +2)!
Ps — P
3. Bpruucnuth p
4

4 4
4. Boruncauts Ag; Cop
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CKONBKHMH CIIOCOOAMH MOTYT Pa3MECTUTHCS 5 4eIIOBEK BOKPYT KpPYTioro croiua?

6. CkoOJbKO JBY3HAYHBIX YHCEN MOXKHO COCTaBUTH W3 mudp 1,2,3,8,9 Tak,uToOBI B KaxJa0M

quclie He OBLJIO OJIMHAKOBBIX IUGP?
7. Pemmth ypaBHEHHE

5131
8. Brulunciuts ——
6!
iL 1
9. Ympoctuth ri—(n+il)!
P, + P

10. Beryucnurte — =
P,

5 4
11. Borumciouts Ay Cy
12. CkonbKkUMH CIIOCOOAMHU MOYKHO PacCTaBUTh HA TOJIKE 6 KHUT?
13. Cxonpko (ha’kkoB 3 pa3HBIX IIBETOB MOXKHO COCTaBUTH U3 5 ()I1a)KKOB pa3HOro IBeTa’?

2 ~

14. Pemuts ypaBHenne C; =152

5!

341

n!
16. YopocTtuts M

15. Beryucaurs

17. CKONbKMMH Pa3IMYHBIMH CIIOCOOAMH MOYKHO Pa3MECTHUT TPH JIMIIA HA TPH Pa3HbIC
IOJDKHOCTH?
18. CkoabKO pa3snuYHbIX MIEPECTAHOBOK OYKB MOKHO C/IENaTh B CIIOBE 3AMOK?

19. Cpenu 25 cTyneHTOB rpynisl, B KoTopoid 10 aeByiek, pa3sirpeiBaetes 5 ounetoB. Halitu

BCPOATHOCTL TOI'O, UTO CpCaAU O6J'Ia,I[aTCJ'IeI‘/'I OMJIETOB OKaXXyTCs 2 ACBYIIKU
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20. CKOJIbKO CYIIECTBYET pa3INYHBIX BapuaHTa BBIOOpA 4-X KaHAUIATYpP U3 9 CHICIUAIMCTOB IS

Moe31KU B 4 pa3HbIX CTpaHbl?
21. Ha nmonke crosT 15 kHur, 5 u3 HUX B niepemiere. bepyt Ha yaauy Tpu kauru. Kakosa
BEPOATHOCTH TOTO, UTO BCE TPU KHUTHU B niepernere?

Bpems Bbinosinenusi: 80 MuHyT

BueaydumopHas camocmosimeasHas pa6oma N211 no meme:
«BeposimHocmb nosig/1eHUs1 Xomsi 661 00H020 COO6bIMUS»

6.1.19. IlepeyeHb 00bEKTOB KOHTPOJISI H OLlEHKH

HaumenoBanue OcCHOBHBIE IOKA3ATEJIH OEHKH Onenka
00LEKTOB pe3yjabTara
v DopMyIHPOBKA KITACCHYECKOTO
V6. Pemiats npocreiiiime ONpeieTIEHUs] BEPOSITHOCTU
3a (a4, HCTIOJB3YSI AIIIapaT v' HaxoskjieHre BEpOSTHOCTH
TeOpHH BepOSTTHOCTeH 1 CIIy4aifHOTO COOBITHS 1
MaTeMaTHIeCKOM CTATUCTHUKH
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31: OCHOBHBIE NOHATUSA U v' HaxosxzeHne BepoATHOCTH

METO/Ibl MaTeMaTHuecKoro | CIy4aHHOTo coObITHs

AHAIN3a, AUCKPETHOM v ®OpMyIHPOBKa KJIACCHYECKOTO

MAaTeMaTHKH, TEOPHH ONpe/IeICHNs] BEPOSTHOCTH 1
BEPOSITHOCTEH 1 v’ HaxoskieHue BEpOSTHOCTU

MaTeMaTH4YecKoil CIIy4alHOTO COOBITHUS

CTaTUCTHKU

3aganus 1/ BHINOJHEHUS PadoThI:

B snexTpuyeckyro 1enb Nociae0BaTeIbHO BKIIOUEHBI TP JIEMEHTa, paboTarolue HE3aBUCUMO
onuH ot apyroro. BepostHoctu otkazoB mnepBoro-0,1, Broporo - 0,15, Tperwbero-0,2. Haiitu
BEPOSTHOCTb TOT0, YTO TOKA B LIENIU HE OyET.

2.Cpenu 100 noTepeiHbIX  OMIJIETOB €CTh 5 BBIUTPHIIIHBIX. HallTH BEpOATHOCTH TOTO, YTO 2
HayJiauy BbIOpaHHbIE OMJIETa OKaXKyTCs BBIMTPBIIIHBIMU.

3. Ha crennaxke OMONMOTEKH B CIy4ailHOM MOpSIIKE paccTaBiieHO 15 yueOHMKOB, IpU4eM 5 u3
HUX B nepemere. bubnuorekaps 0epér Haynauyy 3 ydyeOHuMKa. HaliTu BEepoOSITHOCTB TOro, YTO XOTS
OBl OZIMH U3 B3ATHIX YICOHHKOB OKa)KETCSI B MEPEIUIETE.

4.]IBa crnopTCcMeHa HE3aBHCUMO JAPYr OT Jpyra CTPENSiOT M0 OAHOM MuIleHH. BeposTHOCTbH
nonaganus B MuiieHs nepsoro -0.7, Broporo-0,8. KakoBa BEpOSTHOCTh TOTO, YTO MHUIICHb OyIeT
nopaxeHa?

5.0Tnen TeXHWYECKOTO KOHTPOJISA MPOBEPSET HAa CTAHJAPTHOCTH IO JIBYM IapaMeTpaM CEepHUIo
uznenuil. beuto ycraHoBieHo, 4to y 8 u3 25 u3nenuil He BbIAEPKAH TOJIBKO IEPBBINA mapamerp, y 6
U3JIeUH -TOJIBKO BTOPOM, a y 3 u3zenuil He BbliepkaHbl o0a napamerpa. Haynauy 6epercs ogHo u3
nznenuil. KakoBa BepoOSTHOCTb TOTO, YTO OHO HE YJOBJETBOPSIET CTAHAAPTY?

6.0T 31aHKs  a’poOBOK3aja K TparaM caMoJIETOB OTIpPAaBWIMCH JiBa aBToOyca. BeposdTrHocTb
CBOEBPEMEHHOI0 NpUObITHS Kaxaoro aproOyca k Tpamam paBHa 0,95. Haiftu BeposiTHOCTB
TOTO0, 4TO XOTs1 ObI OIMH W3 aBTOOYCOB NPUOYAET BOBpEMS.

Bpems Bbinosnenusi: 80 MuHyT
Tema 4.3 Yucaoesle xapakmepucmuku dUCKpemHoll C/1y4aiiHoll 6e/1UYUHbI.

IIpakmuueckas pa6oma N29
Tema: «/luckperHas u HenpepbIBHAS CydaiHble BeTHYrHbL. Crioco0 3aaaHus AUCKPETHOM
BENMYMHBL. YHCIIOBbIE XapAKTEPUCTUKHU JUCKPETHON CIy4yalHON BETUUHHBI»

6.1.20. [lepeyeHb 00HEKTOB KOHTPOJISAA M OLIEHKH

HaumeHoBanue OcHOBHBIE TOKA3ATEJH OIEHKH Ouenka
00BbEKTOB pe3yJbTara
v" CocraBiieHHE 3aKOHa
Y6. Perars nipocteiime pacnpeneneHus caydyailHON BeTUYHHBI
3314, MCTIONB3YSI arlapar v' BBIUHCIIEHUE YUCIOBBIX
TEOPUH BEPOSTHOCTEN 1 XapaKTEPUCTHK CIYYalHBIX BETUIUH 1
MaTeMaTHIeCKON CTAaTHCTUKU
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31. OcHOBHbIE OHATHS U v HaxoxieHue BEpOsSTHOCTH
METOJTBI JTMHEHHON CIIy9aifHOTO COOBITHS

anreGpl, v DopMyJIHPOBKA KIIACCUYECKOTO
G depeHIATBEHOTO ONpEACICHUS BEPOSITHOCTH
MCUNCIICHHS, v’ HaxoskieHue BEpOSTHOCTU
MaTeMaTH4ecKOro aHaim3a, | C/1y4alHOro coObITHS 1
TEOPUH KOMILIEKCHBIX v" CocraBjieHHE 3aKOHa

qHCcell, TEOpUHn pacrnpeacicHus CliydanHon BCIIMYNHBL
BEPOSATHOCTEUN U

MaTeMaTU4eCKOn

CTaTHCTUKH

3agaHus /151 BbINOJTHEHHUs padoThI:

1) B peknaMHBIX LIEISX TOProBas pupMa BKIAIbIBACT B KXy 10-10 eqHUILY TOBapa
JIEHEKHBIN 1pu3 pazmepoM 1 Teic. pydsei. CocTaBUTh 3aKOH paclpeesieHus CllydaiiHOM
BEJIMYMHBI — Pa3Mepa BBIMIPBILIA IIPU 5 CACIaHHBIX NOKynkax. Halitn maTemarnueckoe
0’KMJAHUE U TUCTIEPCHUIO 3TOM CIy4YaillHOW BEJIUYUHBI.

2) KiueHTsl 0aHKa, HE CBSI3aHHBIC JAPYT C IPYrOM, HE BO3BPAIIAIOT KPEUTHI B CPOK C
BepoATHOCTBHIO 0,1. CocTaBUTh 3aKOH pacIpeneIeHHs YNCiIa BO3BPALICHHBIX B CPOK
KpeIuToB U3 5 BbIIaHHBIX. HallTu MaTemMaTH4eCKOE OKUaHUE, TUCIIEPCHIO U
CPEIHEKBAPATUYECKOE OTKIOHEHUE 3TOM CIIy4allHOM BEJIMYMHBI.

3) HaiiTu 3aK0H pacnpeIeneHusl YUClia AKeTOB 3 aKIuii, 110 KOTOPBIM BIIaJICNbIeM OyaeT
IIOJIYY€EH JI0XOJI, €CIIM BEPOATHOCTD IIOJIYYEHUS JOXO0/A 10 KaXKIOMY U3 HUX pAaBHA
cootBercTBeHHO 0,5, 0,6, 0,7. HaliTu MaTeMaTUueCcKOe OKUAaHUE U TUCTIEPCHUIO TAHHOU
CITy4aifHOM BEJTMYMHBI, TOCTPOUTDH (DYHKIIMIO pacrpeeIeHusI.

4) ToproBblil areHT UMeeT 5 Tene()OHHBIX HOMEPOB MOTECHIUAIBHBIX TIOKYIATEICH U 3BOHUT UM
710 T€X I10p, II0Ka HE MOJIyYuT 3aKa3 Ha IIOKYNKY ToBapa. BepoaTHocTh TOrO0, 4TOo
MOTEHLIMAJIbHBIN OKYIATENb cAesaeT 3aka3, paBHa 0,4. CocTaBUTh 3aKOH paclpeleleHUs
qucia Tese()OHHBIX Pa3roBOPOB, KOTOPBIE MPEACTOUT IpoBecTH areHTy. Halitu
MaTeMaTHYECKOE 0KUIAHUE U TUCIIEPCUIO 3TOM CIIy4ailHOW BEJIMYNHBI.

5) CnenaHo 1Ba BRICOKOPHCKOBBIX Bkiazna: 10 Teic. py0. B koMmmauuto A u 15 ThiC. pyo0. —
komnanuto B. Komnanus A oGemaet 50% rofoBbIX, HO MOXKET «JIOIMHYThY» C BEPOSATHOCTBIO
0,2. xommnanus B oGemaet 40% ronoBbIX, HO MOXKET «IOMHYTh)» ¢ BEpOosTHOCTHIO 0,15.
CocTaBUTh 3aKOH paclpeesieHus cIy4aiHON BeTMUUHBI — 00IIel CyMMBbI TPUOBLIH
(yOBITKA), TOJTYYEHHOM OT JIBYX KOMIIAHUN Yepe3 TOJl, HANTH €€ MaTeMaTH4eCKOe OXKHUIaHHE.

Bpems Bbinosnenusi: 80 MuHyT

BHeaydumopHas camocmosimesavHas pa6oma Ne12
Tema: «Bpruncienue yncioBbix xapakrepuctuk JCB»

6.1.21. IlepeyeHb 00BEKTOB KOHTPOJS M OLEHKH

HaumenoBanue OcHOBHBIE NOKA3aTeJIH OLIEHKH Ouen
00bEKTOB pe3yJabTara Ka
V6. Peruars npocreiime v' CocraBienne 3aKoHa
pacnpeneneHus cayd4ailHON BeTUYNHBI

3aa4M, UCIIOJIb3Ys arrapar

. v BBIUMCIIEHHE YUCIOBBIX 1
TEOPH BEPOSTHOCTEH U

. XapaKTCPUCTHK cnyqaﬁme BCINYHNH
MaTEMAaTHYCCKON CTaTUCTHUKH




31: OCHOBHEBIE TTOHSITHS U
METOJIBI MAaTEMAaTUIECKOT'O
aHaIu3a, JUCKPETHON
MaTeMaTUKH, TEOPUH
BEPOSATHOCTEUN U
MaTeMaTH4YeCKOM
CTaTUCTUKU

v’ HaxoskieHue BEpOSTHOCTH
CIIy9aifHOTO COOBITHS

v ®OpMyIHPOBKa KJIACCHYECKOTO
onpe/esieHus] BEPOSTHOCTH

v' HaxoeHue BeposSTHOCTH
CIIy4alHOTO COOBITHUS

v" CocraBiieHHE 3aKOHA
pacrpeeneHus CIy4aiiHOW BETUYUHBI

v' BbIYHCIICHHUE YHCIIOBBIX
XapaKTEPUCTHK CITyYalHbIX BEIHINH

Sana}mﬂ AJil BBINTOJIHCHU S paﬁoTBl:

1) Haiitu:
a.
b.
C.

P;
1.1
12 %
13 7

Marematuueckoe oxuaanue M(X);
mucnepcuto II(X) — aBymst ciocobamu;
CpelHee KBaJpaTuueckoe OTKIOHeHuE 6(X), IUCKPETHON Ci1y4aiiHON BENMUYUHBI X IO

JAHHOMY 3aKOHY €€ pacupe/esieHus (B IepBOM CTPOUKe yKa3aHbl BO3MOXKHbIE
3HA4YEHUs Xi , BO BTOPOH CTPOKE — BEPOSTHOCTH BO3SMOXKHBIX 3HAUCHUH — P );
cOCTaBbTe (DYHKIIMIO paclipe/ieleHus BeIMYUHbI X U TOCTpoiTe e€ rpaduk;
BBIUYHCIIUTE BEPOSITHOCTh MOMaJaHus BeIMYUHbI X B MHTEpBai (X2 < X < X4).

[Tonb3ysick coctaBnenHoit Bamu dynkuueit F(X).

4 6 8
0.2 03 0.1
10 20 30
0.1 0.2 0.2

Bpems Bbinosinenusi: 80 MuHyT

10 12

03 0.2

31
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Pa3aesn 5. MaTeMaTHnyecKass CTaTHCTHKA

Tema 5.1 3adauu mamemamu4eckoli cnamucmuku. 'eHepaibHas u
8bI6OPOYHASA cmamucmu4yecKue c080KynHOCMU.

IIpakmuyueckas pa6oma N210
Tema: «Bp10opouHbIil METO. BhlunciieHHE YNCIOBBIX XapaKTEPUCTHK»

6.1.22. IlepeyeHb 00BEKTOB KOHTPOJISI U OLIEHKH

HanmenoBanue OcHOBHBIE I0KA3aTeJH OLEHKH Ouen
00bEeKTOB pe3yjabTara Ka
V6. Periarsb npocreiiime v dopMyIia BEIYKMCIICHHS CPEHETO
3a/1a41, UCTIONB3Ys] anrapar 3HAYCHUS
TEOpUH BEPOSTHOCTEN U v" Buibl BBIYUCIICHUS CPETHETO 3HAYCHHS

MaTeMaTH4YeCKON CTATUCTUKU v' T'eHepaibHast CpeIHsIS BEIMYMHA
v' BeIOOpOYHas cpeHss BeIMYnHa

V' JloBepUTEbHbIN UHTEPBAI 1
v BEIOOpOYHBINH METOL
v' BBIUKCIEHUE YHCIOBBIX XapaKTEPUCTHK
CpeIHEN BEITUYHHBI
31: OCHOBHBIE ITOHITHUA U v BBIYHCIICHHE YHCIOBBIX
METOIbl MATEMATHYECKOTO XapaKTEPUCTUK CITYyYaWHBIX BEJIMYMH
aHaJn3a, TUCKPETHOM v ®opMyJia BEIYUCIEHUS CPEAHETO
MaTeMaTUuKu, TEOPUU 3HA4YCHHUA
BEPOATHOCTEN M v' Bu/ibl BEIYMCIIEHHS CPETHETO 1
MaTeMaTUYECKOH 3HA4YCHUS
CTATUCTUKHU v' BeiOopouHas cpeaHss BeIMYMHa

v' BBIUUCIIEHUE YUCIOBBIX
XapaKTEPUCTUK CPEIHEN BETUYNHBI

3agaHus /151 BbINOJHEHUs padoThI:
1) Mmerorcs maHHBIE O KOJUYECTBE CTYAeHTOB B 30 rpymmax Gpu3rKo-MaTeMaTHUYECKOTO
¢bakynbTeTa:
26 25 25 26 25 23
23 24 19 23 20 19
22 24 24 23 20 23
24 19 21 18 21 18
20 18 18 21 15 15
Haiitn BapraniMOHHBIN psJT KOJMYECTBA CTYICHTOB B IPYIAx U pasMax BapbupoBanus. [locrpouts
IIOJINTOH YacCTOT.

2) lllkompHUKaM IpeaIaragoch pasraaaTh HECKOIbKO YUCIOBBIX 3aKOHOMEPHOCTEH U BIIUCATH B
IIPOITYCKH HexocTaromue yucaa. OneHKa OCyIECTBIISIIACH TI0 KOJIMYECTBY NIPaBUIIBHO
PELIeHHBIX 3a/]1a4 U Jajla CJIeyIoIIue pe3yIbTaThl:

Koun-Bo 6amios 13 14 15 16 17 18 19 20
Kon-Bo mkossHUKOB 2 3 2 4 12 10 8
9
CocTaBUTh CTaTUCTUYECKOE paclpe/ieieHne KOJMUECTBa IIKOJILHUKOB MO KOJIWYECTBY HAaOpaHHBIX
0aJJI0B U IOCTPOUTH MOJUTOH OTHOCUTEIBHBIX YaCTOT.
3) HU3BecTHO pacmpeeneHne 30J0ThIX MEIATUCTOB, OKOHUMBIIHMX B 2001 Toay MIKOJIBI
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SIpocnaBckoii 001acTH, 1O paiioHaM:

Ko1-B0 30/I0TEIX MEOATHUCTOB 0 1 3 4 6 8 20
Kon-Bo paiionos 6 1 4 2 1 3 1

JlaiiTe XapaKTEPHCTUKY pacIipeac/ICHus MPU3HaKa (YKCiI0 30JI0ThIX MEIAIKMCTOB 110 paifoHaMm),
BBIYHMCIIMB JIJIsL OTOTO:

a. BBIOOPOYHYIO CPEHIOLO,
b. monmy u menuany,

C. TOKa3aTely Bapualuu (AUCHEPCHUIO, CPeTHEKBAAPATHUECKOE OTKIOHEHHUE, Pa3Max
BapbUPOBAHUA).

Bpems Bbinosnenusi: 80 MuHyT

BueaydumopHas camocmosimeasHas pa6oma N213 no meme: «HaxodxcdeHue
dosepume/ibHO20 UHMEPB8aJ1a 2eHepaabHOll cpedHell»

6.1.23. IlepeyeHb 00bEKTOB KOHTPOJISI H OLIEHKHU

HaumenoBanue OcHOBHbIE IOKA3aTeJIM OLEHKH Ouen
00bEeKTOB pe3yJbTara Ka
V6. Pewiats npocreiirime V' DopMyIia BEIMUCICHHS CPEIAHETO
3a/1a4, UCTIONB3YsI anmapar 3HA4YEHUs
TEOPUH BEPOSTHOCTEH 1 v' Bu/Ibl BBIYUCIICHUS CPETHETO 3HAYCHHS
MaTeMaTHYeCKOM cTaTuCTUk v\ ['eHepalibHas CpeHssA BeInIrnHa
v' BbIOOpOYHAast Cpe/THSIs BETUYHHA 1

V' JloBepUTEBHBIN HHTEPBAII

v BEIOOPOYHBIN METOL

v' BbIunClIcHHE YHCITOBBIX XapaKTEPHCTHK
CpeIHEel BeJIMYNHBI

31: OCHOBHBIE TIOHITHS U v' BuJIBI BBIUCITIEHHS CPETHETO

METOJILI MaTEMAaTHIECKOI'O 3Ha4YCHUA

aHanu3a, JUCKPETHOM v' TeHepallbHas CPEIHss BEININHA

MaTEeMaTHUKH, TCOPHUH v I[OBepI/ITeJ'IBHBII/I HHTEpBaAI 1
BEPOATHOCTEH 1 v' BBIOOPOYHBIN METO

MaTeMaTUYECKOM

CTaTUCTUKH

3agaHus 17151 BBINOJTHEHUs PadoThI:

1) Haiitu 1OBEepUTEIBHBIIl HHTEPBAI VISl OLIEHKH C HAJISKHOCTHIO 0,9 HEM3BECTHOTO
MaTeMaTHYeCKOI0 O’KUaHMs @ HOPMaJIbHO paclpeesIeHHOTo MpU3HaKka X reHepaibHON
COBOKYIIHOCTH, €CJIM CPETHEKBAAPATHUECKOE OTKIOHEHUE G=5, BEIOOpOUHAs CpeHss
Xpu6—20 1 00BeM BbIOOpKH N=100.

2) U3 renepaibHOM COBOKYITHOCTH M3BJIcUueHa BEIOOpKa 00bemMa N=50. OIeHUTh ¢ HaIe)KHOCTHIO
0.95 MaTemaTHueCKOE OKUIAHUE & HOPMAJIBHO PACIPENEIECHHOIO TPU3HAKa FeHEpaIbHON
COBOKYITHOCTH IO BBIOOPOUYHOM CpeTHEN.

3) CKoJIBKO pa3 Hajo MOJAOPOCUTH MOHETY, YTOOBI C BEPOSITHOCTHIO 0.9 MOKHO OBIIIO 0XKH/IATH,
YTO OTHOCHUTEJIbHAS 4aCTOTa MOSBJIEHUS "TepOa’ OTKIIOHUTCS OT BEPOSITHOCTH 3TOT0 COOBITHS
1o abcooTHOM BennunHe He 6osee yem Ha 0.057

Bpems BeinosiHenus: 80 MuHyT

Tema 5.2 Bb160po4HbIli MeEMOJ. BoryucaeHue Yuc/108bIX Xapakmepucmuk.



IIpakmuueckas pa6oma N°11
«BprarcneHne YuCI0BhIX XAPaKTCPUCTHUK»

6.1.24. IlepeyeHb 00bE€KTOB KOHTPOJISI H OLIEHKHU
HaunmenoBanue OcHOBHBIC I0KA3aTeJH OLEHKH Ouenka
00bEKTOB pe3yJjbTara

V6. Periathb npocreiiime V' DopMyIia BEIYUCICHHS CPEIHETO

3a/1a4, UCTIONB3YsI anmapar 3HAYCHUS

TEOPHUU BEPOATHOCTEN U v' Bujibl BBIUUCIIEHHS CPEIHErO 3HAYCHHMS
MaTeMaTH4YeCKON CTAaTUCTUKU v’ T'eHepaibHas cpeaHss BEIMYMHA

v BpIOOpOYHas CpeIHss BEIUYMHA 1

v JloBepHTEIbHBII HHTEPBAI

v" BbIOOpOYHBIN METOJT

v' BbIYMCIIEHUE YHCIIOBBIX XapaKTEPUCTHUK
Cpe/iHel BeTMYUHBI

31: oCHOBHBIC TTOHSITHSI U v’ BbI4KCIIEHUE YHUCITIOBBIX

METOJIbI MATEeMATHYECKOTO XapaKTEPUCTUK CITyYalHBIX BEJIMYUH

aHaJn3a, JUCKPETHOU v ®opMyJia BEIYUCIIEHHS CPEIHETO

MaTeMaTUKH, TEOPUU 3HAYCHHUA

BEPOATHOCTEN U v' Bu/Ibl BEIYMCIIEHHS CPETHETO
MaTeMaTU4YECKOMN 3HAYCHUS

CTaTHCTUKH v’ T'eHepasbHas CpeHss BEINYMHA 1

v' BeIOOpoYHas cpeHss BEIMYNHA

v JloBepUTENbHbINA HHTEPBAT

v' BbIGOpOUHBI METOT

v BbIUKCIIEHUE YHCIIOBBIX
XapaKTEPUCTHK CPETHEN BETNUMHDI

1. B 3agauax naHbl BHIOOpOUHBIE BapUAHTHI M UX 4acTOThl. HaliTu uncioBble XapakTepUCTHKI
CpeIHel BeJIMYUHBI: BHIOOPOYHBIE CPEHIOIO U JUCIIEPCUI0, MOy U MEAMAHY.

Xi 103 |105 |10,7 |109 |111 |113 (115 |117 [119 [121
ni 4 7 8 10 25 15 12 10 4 5
Xi 83 85 87 89 91 93 95 97 99 101
ni 6 7 12 15 30 10 8 6 4 2

Bpems Beinmosinenusi: 80 MuHyT

BHeaydumopHasa camocmosimeavHas pa6oma N214 no meme:
«HaxoxcdeHue dogepumesbHO20 UHMEPBA/1d 8b160POYHOTU cpedHell»

6.1.25. Ilepeyenb 00bEKTOB KOHTPOJISA M OLICHKH

HaumenoBanue OcHOBHEBIE MOKA3aTeJIH OLIEHKH Onenka
00bEKTOB pe3yJabTara
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V6. Periats npocreiiiime V' DopMyIia BEIYUCICHHS CPEIHETO
3a/1a41, MCTIONB3Ys] arapar 3HAYECHUS
TCOPHHU BEPOATHOCTEN U v' Bu/Ibl BEIYUCIICHUS CPEIHETO 3HAYCHHUS
MaTeMaTU4ECKON CTATUCTUKH v' TeHepasbHasi CpeiHsisl BEJIMInHA
v' BbIOOpOYHAs CpE/IHSS BETUYMHA 1

v JloBepHTEIbHBII HHTEPBAIT

v" BbIOOpOYHBII METOJT

V' BbIUKCIICHHE YUCIIOBBIX XapaKTEPUCTHK
CpeaHEel BETUYMHBI

31: oCHOBHBIC TTOHSITHSI U v’ BbIYKCIIEHUE YHCIIOBBIX

METOIbI MATEMATHYECKOTO XapaKTEPHUCTUK CIIyYalHbIX BEJIUYUH

aHan3a, JUCKPETHOU v’ ®opMyJia BEIYUCIEHUS CPETHETO

MaTeMaTUuKH, TEOPUHU 3HAa4YCHHUA

BEPOATHOCTEN M v' Bujibl BHIYKMCIIEHUS CPETHETO
MaTeMaTU4eCKoi 3HAYCHUA

CTaTUCTUKH v’ TeHepaibHas CpeHss BEIUUHHA 1

v' BeIOopouHast cpeiHsist BEIMYMHA

v' JloBepHUTENIbHBII HHTEPBAI

v' BBIOOPOYHBIN METOT

v' BBIUHCIIEHUE YUCIOBBIX
XapaKTePUCTHUK CPeIHEH BEeTUYHHbI

3ananus 1J151 BbINOJHEHUs] padoThI:
1. HaiiTu noBepUTeIbHBIN HHTEPBAJ Ul OLICHKH C HAJIC)KHOCTHIO 0,95 Hen3BECTHOTO

MaTEeMaTHYECKOTO OXKUIAHUS ¢ HOPMAJIBHO PacIpeIeICHHOr0 IPU3HaKa X reHepaibHOM
COBOKYITHOCTH, €CJIH T€HEPAIIbHOE CPEeIHEE KBAAPATHUECKOE OTKIIOHEHUE G=35,
BBIOOpOYHAS CpeHssa Xz=14 1 00beM BBIOOpKH N=25

2. U3 reHepanbHON COBOKYITHOCTH M3BJI€YeHA BEIOOpKa oObema N=10:

Bapuanta | -2 1 2 3 4 5
Xi
Yactorani | 2 1 2 2 2 1
OneHuTh ¢ HAIeKHOCTHIO 0,95 MaTeMaTH4ecKoe 0KUJaHUE ¢ HOPMAIIbHO
pacripeielIeHHOr0 IPU3HaKa TeHepaibHON COBOKYITHOCTH 110 BBIOOPOYHOM cpeHel mpu
MTOMOIIIN JIOBEPUTEIFHOTO HHTEPBAJIA.

Bpems Bbinosnenusi: 80 MuHyT



7. 3aaHUA NPOMEKYTOYHOM aTTeCTALMH

7.1. Tekcm 3adaHusa

Haiitu cymmy matpun A + B, eciin A =

11 4 7
-2 4 2
3 3 3
4 7 11
4 2 -2
33 3
4 4 3
7 2 3
11 -2 3
2 5 7
1-12}
0 3 3

3
2
4
1. Marpuna C=A+B, ecu A =
-2
3
2
4
2. Martpuna C=A+B, ecnmu A =
2
3
2
3. Matpuua C=A+B, ecniu A =
11
3
2
4
4, Matpuua C=A+B, ecniu A =
4
3
2

5. Matpuua C=A+B, ecniu A =

7

0

2 B-
1
2

;B= -1
1
2

;B= -1
1
2

;B= -1
1
2

;B= -1
1
2
-1

N— N N S N S N

, TOT/1a DJIEMEHT C23 MaTpuIlsl C paBeH...

, TOT/1a DJIEMEHT Cp2 MaTpuIlsl C paBeH...

, TOrZla 3JIEMEHT C13 MATPHUILIbI C PaBCH...

, TOrZla 3JIEMEHT C21 MAaTPHUILIbI C PaBCH...

, TOrZla 3JIEMEHT C33 MATPHUILIbI C PaBCH...
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3 5 2 3
Brruucnute matpuny 2A + 5B, ecin A = 4 1 ;B= 1 -2
4 25
13 - J
-16 -25
13 8 j
16 25
3 8
25 16
-8 13)
(3 9) 2 3
6. Haiitu snement Ne22, Matpuusl A+B, eciu - 4 1 ! B = [1 2
-1
(3 9) 2 3
7. Haiitu >aemMeHT Nell, matpuner A+B, ecnu - 4 1 ’ B _[1 . 2 ]
5
ER 2 3
8. Haiiru snemenr 12, Matpuisl A+B, eciu - 4 1 ’ B - 1 . 2 .
8
RER 2 3
9. Haiiru sinemeHt 21, matpuusl A+B, eciu - 4 1 ’ B - 1 . 2
5
-1 2 1 5
Haiitu npousBenenue marpun A * B, eciiu A = ( 3 Sj ;B= (4 2J
7 —
23 25]
7 23
-1 25j
1 =7
25 23)
23 -1
7 25)
-6 5‘
10. Beruncnursonpenenurens | 4 7
-22
27
3 1]

11. BeruncnutronpenennTens
-26



12. BuruuciuThonpeaenurens
1

0 1]

2 —7

13. BrruncnuteonpeaenuTensb |—4 —1

-32

14. Beruucnutsonpenenurens
3

15. Beruncnutsonpenenurens
5

16 BI)I‘II/ICHI/ITI)OHpe,HeJ'[I/ITeJ'IL
-25

17. BoruuciuTsonpenenurens
66

18 BBI‘II/ICHI/ITLOHpCZ[CJ'II/ITeJ'IB
0

19. Brruncnutsonpenenurens
120

20. BeraucauthomnpeneauTens
-236

21 BBI‘II/ICHI/ITLOHPGZ[CIII/ITeJ'IB

15

22 . BBI‘II/ICHI/ITLOHpeZLCJ'II/ITeJ'IB l
-7

d)opMyna JJI BBIYUCJICHUA ONIPEACTIUTEIISL BTOPOT'O IOPAAKa

&1 -8y, 8y -8y
A1 "8y — 8y -y
&y 8y T8y
&1 "8y — 8y, "8y

O —
— N0
N — O

W~
— A

all a12
aZl a22
all a12

@opMyia i BBIYMCIIEHUS ONIPEASIIUTENS TPETHETO NopsiaKa (dyg 8oy

Ay 8y, "33+ 3y, -85, Q5
Ay 8y, " 833 — 8y " 8gy " Ay
Ay 8y, "33+ 3y, -85, Q5
Ay 8y, " 833 — 8y " 8g; " Ay

d3; 83
— 855 8y37 83+ 8y " 8yy - Ay3— 8y
T8y 8y3° 83 —83; "8y "3+ 8y
8y, - 8y37 83 — 831" 8yy - A3~ 8y
— @y 8y3° 85 + 83,8y "3+ 8y

a5

Ays| =

Aj3
@y g3t A,
"Qyp gz — Ay,
"Qyp gz — Ay,
@y g3t A,

ey
"8y
"8y
ey



23. Onpenenurens

24. Onpenenurens
13
25. Onpenenurens
-41
26. Onpenenurens

-22

27. Onpenenurens

28. Onpenenurens
144

29. Onpenenurens

-92

30. Onpenenurens

31. Onpenenurens

193

32. Onpenenurens

33. Onpenenurens

w N -

-2

[

w

1
11
-2

10
1
2

N P DN
= N W

paBeH. ..

5

paBeH...

paBeH...

paBeH...

2 3
1 2| pasen...
2 1

-2 2
2 10
0

paBeH

-3
5
1

-2
11| pagen
0

2 3
1 2|paen
2 1

-2
1
10

-5

— 2| paBen



1 1 2
34. Onpenennrens|11 11 10| pagen
-2 -2 4
0
1 -2 2
35. Onmpenemnrens |11 2 10| pagen
-2 -4
0
1 -2 2
36. Onmpenemnrens |11 2 22| pagen
-2 0 -4
0
0 -2 2
37. Ompenennrens|11 O 10|pasen
-2 10 0
0
1 -2 2
38. Ompenennrens|0 2 10| paBen
0 0 4
8
4 5 7 1 -2 4
A={2 -1 0 B=-2 3 2
CymMma maTpuig 4 -3 -2 U -1 0 -5 paBHa
5 -3 11
0 -2 2
3 3 -7
5 3 11
0o 2 2
3 -3 -7
5 -3 1
7T 2 =2
3 3 -7
4 -3 11
10 -2 12
3 3 -7
44 -15 -1 1 -2 4
A=121 -12 O B=-2 3 2
CyMMamarpwuil 14 -30 -2 u -1 0 - paBHa
45 -17 3
10 -2 12

3 3 -7



45 -17 3

19 -9 2
3 3 -7
45 -17 3
19 -9 2
13 -30 -7
5 -17
19 9 2
3 3 -7
4 -15 -1 -10 -2 4
A=|21 -12 O B=|-12 3 2
Cymma MapiL 14 -30 -2 ; -1 10 -15 pania
34 -17 3
9 9 2
3 3 -7
34 -17
9 -9 2
3 3 -7
34 -17 3
9 9 2
13 -20 -17
34 -17 3
9 -9 2
13 -20 -17
14 -5 -1 -10 -2 4
A=-11 -2 O B=|-12 3 2
Cymma matpun 1 0 -2 u -1 10015 paBHa
4 -7 3
-23 1 2
0 10 -17
4 -7 3
23 1 -2
0 10 -17
4 7 3
-23 1 2
0 10 17
4 -7 3
-23 -1 2
0 -10 -17




1
A=|-7
Cymma MaTpuig 18
-9 -7 3
19 -1 12
-19 30 -17
-9 -7 3
19 1 12
19 30 -17
-9 -7 3
19 -1 12
19 30 17
-9 -7 3
19 -1 12
19 30 -17
1
A=|-7
Cymma marpun 18
-14 -7 20
-4 -15 -2
10 -20 4
~14 -7 -20
4 -15 -2
10 -20 -13
-14 -7 -20
4 -15 -2
11 -20 -13
~14 -7 -20
4 -15 -2
11 20 -13

Ipoussenenue marpun AB, rie A

1
=2
1

N O W

1
4
3

-10 -2 4

-12 3 2
-1 10 -15
paBHa
-15 -2 -19
11 -13 -12
-7 -40 -11
paBHa
2 1 0
nB=|1 -1 2| pasno...
3 2 1



1 3 1 -2 1 0
IIpoussenenue Matpu AB, rne A= 2 0 -1luB=| 1 -1 2 paBHO
1 2 3 3 2 1

o

© P N
S
~N &~

0
0
5
0
0
5
0
0

-7 0 4
9 5 7

OmnpeznenureneM BTOPOTo MOPAAKA MU ONPEAEIUTENIEM BTOPOTO MOPSAAKA, HA3bIBAETCS YUCIIO0, KOTOPOE BHIYUCIIACTCS 110
bopmye:

a
A= |AI = o = A8y, — 85,8,

a
A= |A| = o = a;,8,; — a5,85,.

a,; a;,
A= |A| = =a,,3y, +3;,8;;.

a,; ay
a
A= |A| = o = a;,a,; +38,,8,,.
a Ay

Uro Takoe onpeaenurens 3-ro nopsaka’?

BEKTOP, KOOPANHATAMH KOTOPOTO SIBJISIOTCSI DJIEMEHTHI, CTOSIIIE Ha TJIABHOW IMaroHali MaTPHIIbI;
BEKTOP, KOOPAWHATAMHU KOTOPOTO SBIISIOTCS JIEMEHTHI, CTOSAIINE Ha MOOOYHOH THaroHaIl MaTPHUIIHI;
HEKOTOPOE YHCIIO, ONPE/ICIEHHBIM 00pa30M COTOCTaBICHHOE C MaTPHILIEH;

pelIeHne CUCTEMBI YpaBHEHUH, 13 K03()(UITHEHTOB KOTOPOI COCTAaBIICHA MATPHIIA.

Ecnu Bce 31eMeHTHI ONpeeTuTelsl, KPOME JIEMEHTOB IJIAaBHOM JUATOHAIN PABHBI HYJIIO, TO ONIPEAEINTEIb Ha3bIBACTCSI:
€IMHUYHBIM;

HYJICBBIM;

TPEYTrOJIbHBIM;

JIMaroHaJIbHBIM.

OmnpenenuresneM TPEThEro MopsAKa Ha3bIBAETCS YHCIIO, KOTOPOE BEIYHCIAETCS I0 hopmyote:

A= |Al = auazzass - a12a23a31 + a21a32a13 - a3la22a13 + a12a21a33 - a32a'23a11'
A= |AI = 84,85,853 T 8,,8,383; T 85,835,835 — 83185,813 — 81,85,835 — 83,8395



A= |AI = 885,855 + 8138383, T 85,835,853 — 83,8,y — 811851833 — Ag3853 ;.

A= |Al = 8018,,8335 T 8338,,8;; T 8p,8338; — A338,,8;; — 8;8y,833 — A338,,8,;.
Kax Ha3piBaeTcs paBuiIo AJ1s1 BEIUMCIIEHUS ONPEAEIIUTENS] TPETHETO MOPsAKA:

[TpaBUIOKBaAPATOB;
[TpaBUIOTPEYTOILHUKOB,;
[TpaBUIOIPSMOYTOIBHUKA;
ITpasunolIugaropa.

a’ ab

ab* b*

Omnpenenurens MaTpUIbI paBeH

a’b® —a’b?
a’b* +a’b’
a’b—ab*

a’b* —a’b’

as 4y
&y A3
dy 8y
ay dy
az; Ay
a; ap
a;; dy
ap dp
az; Ay

AJ'IFC6paI/I‘I€CKI/IM JOIIOJIHCHUEM DJICMCHTA a32 OTIPEACINTCIIA a21 azz

&
83 8y
a; a4y
ay Ay
3 a; a4y
ay Gy
3 a; dp
a3 dp

Martpuuei pasmepa M X N yaseisaeres:

a;
a 23 ABJIACTCA:

as;

a4 4y
;| sBnsETCS:

ay 4z dgy

COBOKYITHOCTh MIIPOU3BOJIBHBIX CTPOK U N TIPOHU3BOJIBHBIX CTOJIOOB YHCET,
MPSAMOYTOJIbHAS TA0JIHIIA, COMEpIKaIIasi M CTPOK U N CTOJIOIOB,
KBaJIpaTHas TaOIHIIa, collepsKamiasi M cTPOK U N CTOJIOIOB

JI00asICOBOKYITHOCTD M XN ypeen.

Yucia, COCTABISIOUIMEMATPHUILY, HA3bIBAIOTCS:
OJIEMCHTAMUMATPUIIBI;

CTpOKaMH MaTpPHUIBbI;

CTOJIOIIAMH MaTPUIIB;

KoopAuHATAMU MaTPHUIIbI.



Marpuna, cocrosias U3 0HOH CTPOKH, Ha3bIBACTCS:
MaTpulei (BEKTOPOM)-CTPOKOH;

MaTpuIeH (BEKTOPOM )-CTOIOIIOM;

MaTpHleH (BEKTOPOM )-ANaroHaIbIo;

MaTpHIeH (BEKTOPOM)-3JIEMEHTOM.

YMHOKEHHUE JBYX MaTpPHUI] ONPEIEICHO TOIBKO, ECIIH

YHCIIO CTOJIONOB MEPBOH MATPHUIIBI PABHO YHCITYy CTPOK BTOPOIA;
YHCIJIO CTPOK MEPBOM MAaTPHIIBI PABHO YHCITY CTOJIOIIOB BTOPOA;
MaTpHILBl UIMEIOT OJIMHAKOBOE YHCIIO CTPOK;

MaTpHILBl UIMEIOT OJIMHAKOBOE YHCIIO CTOJIOIIOB.

Marpuna, cocTosmas U3 0OJHOTO CTOJIOIA, HA3bIBACTCS:
MaTpurei (BeKTOpPOM)-CTPOKOI;

MaTpHlei (BEKTOPOM )-CTOJIOLIOM;

MaTpulei (BeKTOpOM)-HarOHaNbIo;

MaTpHIeH (BEKTOPOM)-3JIEMEHTOM.

7 6 -3
Marpuna 2 4 0 paBHa MaTpHULE. ..

7 6 -3
2 4 0
7 6 3
2 4 0
2 4 0
7 6 -3

7 2

6 4
-3 0

JIBe MaTpHIIBl HA3BIBAIOTCS PABHBIMU €CIIH

OHHU MIMEIOT OJITHAKOBYIO Pa3MEpPHOCTH;

OHU MIMEIOT PaBHBIC OIIPE/ICIIUTEIH;

OHH MMEIOT PAaBHOE KOJMUYECTBO CTPOK M CTOJIOLIOB M COBIAAAIOT MTOAJIEMEHTHO;
OHH MMEIOT OJIMHAKOBYIO Pa3MEPHOCTD M COBIAJIAIOT MOAIEMEHTHO;
MarpuiiaHa3blBaeTCSIKBAIPATHOM, €CIIH:

CyMMa KBaJIpaTOB BCEX €€ AIIEMEHTOB HEOTPHIATENIbHA;

YHCIIO €€ CTPOK PAaBHO YHCITY €€ CTONOIIOB;
OIIPE/ICIIUTEINIAHHBIXMATPHUIICOBIIAJIAIOT;

OHa COICPIKUT KBAIPATHBIC OIIOKH.

JlnaronanbHON Ha3bIBaeTCs KBaJpaTHAs MAaTPUIA, Y KOTOPOIi:

Ha TMarOHAJISIX CTOST HEHYJICBBIC YHCTIA,

BCE HEJJMarOHAIBHBIC DIIEMEHTHI PAaBHEI HYITIO;

HOMeEp cToJ0Ia paBeH HOMEPY CTPOKH;

Ha TJIaBHOM JIMArOHAIIU CTOSIT €ANHHIIBL.

2 -1 5
Ecm A = 0 4 3 , To MaTpuna (-A) paBHa
2 0
-1 4
5 =3
-2 1 =5
0 4 -3
-2 1 =5

0 -4 -3



A

MartpunaHa3bsIBaeTCSHYIEBOI, ecnu:

BCE €€ JIEMEHTBI PABHBL HYJIIO;
OHACOACPKUTHYIIH;

HU>KE (MJIM BBILIE) JUATOHAIN CTOST TOJIBKO HYJIH;
IO [IABHOM JMArOHAIIU CTOSAT HYJIH.

Jlis MaTpuib [_2 3 jj YKa)KUTe TPAaHCIIOHHUPOBAHHYIO MaTPUILY.
2 -3
4 7
-3 7
2 4
4 2
7 -3
7 4
-3 2
2 1 -1
A= (0 1 - ) . Matpuua -3A umeer BUI:
-6 -3 3
0 -3 12}
-6 -3 3
0 1 - 4)
2 1 -
0 -3 12)
-6 1 -1
0 -3 - j
4 -5 3
A=|0 1 =2
Ecmu 00 , To MaTpuna 4A uMeeT BU/I. ..
16 -5 3
o 1 =2
o o0 3
4 -5 3
0 4 -8
0 0 3
16 -20 12
0 4 -8

0o 0 12



16 0 O

-20 4 O
12 -8 12
-1 2 I -2
Ecmun A= (_ 3 4) . B=(_ 4 5 j TOTJa, Pa3HOCTbIO A-B siBisieTcst MaTpuia:

0 O

;5

0 O

5

-2 4)
1 —

1 -1 3 0 1
01 4
A=|4 0 6|,B=| 2 4|, cC= ( L o 2j . Kakue u3 npeicTaBneHHBIX MATPHIL] MOKHO IEPEMHOKUTS?
1 2 7 -1 3
AC
A-B
A-A
CB

Marpuua A_l Ha3bIBaeTCs 00paTHOM K MaTpHIlE A , ECIIU:
AlA=AAT=E;

AllA=AT

A*A=A/AT =E

A-A1=0

3 2 2

Marpuua, o6parnas matpune A=| 1 3 1| paBna

% % %

oA -k

1y Y

% % -%

5 25 - X%

s K%

5 % %
5 25 XK
% X% %

i
%
%
3



U %
PR
% 5 )

Pewennem cuctemsl ypasHenuii < 2X; + X, + X3 =11 spngercs

X, — X, + X3 =3

X, +X, +2X, =8

(1,2,4)
(2,1,4)
(4,2,1)
(4,1,2)
1 -3 0 -4
39 5 A 3 2 -5 1
. DIeMeHT az4 onpeaenuTens A= 4 1 2 paBHO...
-2 1 4 5
1
-3 0 -4
2 -5 1
40. Dnemenr a1 onpeenuTens A= 1 5 paBHo...
-2 1 4 5
1
1 -3 0 -4
2 -5 1
41. Dnemenr a, onpeenutens A= 1 9 paBHo. ..
-2 1 4 5
2
-3 0 -4
2 -5 1
42. Drnement ais onpenenuTens A= 1 paBHo...
-2 1 4 5
-4
1 -3 0 -4
2 -5 1
43. Dnement ag; onpeenurens A= 1 5 paBHo...
-2 1 4 5
4
1 -3 0 -4
44.5 A= 2 1
. DIeMeHT a3 onpeaenuTess A= 4 1 _9 paBHoO. ..
-2 1 4 5




1 -3 0 -4
2 -5 1
45. Dnemenr as onpeenuTens A= 5 1 paBHo. ..
-2 1 4 5
1
1 -3 0 -4
2 -5 1
46. Dnemenr as; onpeenuTens A= 5 1 paBHo. ..
-2 1 4 5
5
1 -3 0 -4
2 -5 1
47. Dnemenr a3 onpeenuTens A= 5 1 paBHo. ..
-2 1 4 5
0
1 -3 0 -4
48. 5 A= 2 =1
. DJIeMeHT as3 onpenenuTeiss A= 5 4 -1 _9 paBHo. ..
-2 1 4 5
4
1 1 1 1
Haiinure X1, X2, X3, eciu CJIY umeer Bug B = 11 4=|- 31 -7
1 5 8 -5
, ipu AX=B
2
-2
1
-3
1 11 1
Haiigure X1, X2, X3, eciu CJIY umeer Bug B = 2 1A= 2 1 6
1 1 0 -
, mpu AX=B
1
0
0
2
-1 1 1 1
Haiizure X1, X2, X3, ecut CJIY umeersug B=| 2 [ A=|5 1 6
1 1 -4
, ipu AX=B
12
-4
-9
5
_ k—1
H — x + 'I

Omnpenenuts 001aCTh CYIIECTBOBaHUS (DYHKIIUH
y (Con =i (=1 +w),
2) (—eco, =13 (=1, 1) (+1 -f-o0)
3) (—o, +e)



4)

93.

94.

1)
2)

4)

1)
2)
3)
4)

1)
2)
3)

1)

2)

3)

4)

(—oo, —

OmnpenenuTs 001aCTh CYMIECTBOBAHUS ()YHKITHH

1)

R |

£

y=

g
=

(—e, =1 (=1, o),
(=0, 2); (2, o)

(—co, +m)
(_CO, _"'.l)

5x%—Tx 12
U e

Omnpenenuts 061acTh CyIIECTBOBaHUS (HYHKIIUH

(7o =i (=1, +e),
(—o, 2); (2, +oo)
(—oo0, —'1)1 (—1, +l]; (+1, o).
(_CO, _"'.I.)
95. Omnpenenuts 06J1acTh CyIIECTBOBAHHS (PYHKIINU y=V2—x

{':—OD, .....l)' (_lt +m)1

—co <X < 2,
(—oo, —1)

96.

2, +)

1

i = —=,
Omnpenenuts 00J1acTh CYHIECTBOBAHHS (PYHKIIUA Vi—2

(—eo, 2 (2, +)
—o <X < 2.
(—oo, _"'l)

97.
(2, +0)
(_" 0, 3);

99

l:‘-’.11'—-';1-

y‘ =
OHpeL[eJ‘II/ITL 001acThb CYLIECTBOBAHUS (byHK]_[I/H/I

3, +)

VkaxuTe NpaBuibHbIi rpaduk 11 QyHKIMA Y=X2. ..
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2)

3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

w N - O

15
13
17

P ON R

2/5

3/2

5/4

80

N -
=
(651

0

100.

101.

102.

103.

104.

105.

106.

x? -1
x-1

BrraucnuTh ykazaHHBIN npenen (yHKIH: lim
x—1

. . 3x+5
BoruucnuTh ykazaHHbIN npenen GyHKIUN lim =
x-»7 X—§

| sinx

BhIuucuTh ykasaHHslii npenen Gpyakmun <7 X

> =
BoIaucnuTh yKasaHHbIi npeaen QyHKIuu x=0 2X° —5X

BbruuciuTh yKkazaHHbIN npeaen yHKIH x—w 4X +1

BBIUMCIUTE yKA3aHHbIH npeaeT QYHKIHH oX+1

3
Brraucnuth ykazaHHBIN TIpenen QyHKIMu xow  3X7 -5



3
5

1)
2)
3)
4)

1)
2)

4)
1)

4)

1)

2)

3)
4)

0
-2/3

w NP O

15
13
17

PON R

2/5

3/2

5/4

80

N -
=
(651

wirnr|w®

107.

108.

109.

110.

111.

112.

113.

114.

2
.o x =1
BhruucuTh yKa3aHHbI npenen Gpyaxmua 1M =
x>l x—1

. 3X+95
Beryucnuth ykazaHHbIH Openen QyHKIMU li =
x->7 x—5

. sinx
Beraucnuth ykazaHHbIH Dpegen QyHKIUY lim——=
X—0 X

3 . 3x%-2x
BoruuciuTh ykazaHHbIN npenen yHKIUN lim P
X0 2X° —5X

Beraucnuth ykazaHHbIH Dpeen GyHKIUHN lim
x>e 4X 41

. 2X+3
BrraucnuTh ykazaHHBIN npenen QyHKIMH lim =
x>0 5X +1

- ox*—2x% +3
BbruuciuTh yKka3aHHbIN npeaen GyHKIu lim — = - =
x>o  3X° -5

5 . sin6x
BhIUnCIUTh yKa3aHHbI npeaen gynkmaun [im =
x->0  4X



1)

4)

1)
2)
3)

4)

1)

3)

4)

1)
2)
3)
4)

1)

3)
4)

115.

wlh®Trn|w®

116.

Alwhwo

117.

Shlwwo

118.

121.

—-m/n
n/m
m/n
—n/m

122.

5/3

25/9
-5/3

BrraucnuTh ykazaHHBIN Tipenen yHKINT

BbruncnnTh yka3aHHbI mpeaen QyHKIHNA

BbruncnnTh yka3aHHBIH peaen QyHKINH

Brruncnuth ykasaHHbIi peaen QyHKIHH

BrrancnuTh ykazaHHBIN npenen QyHKIMH

BoruncnnTh yka3aHHbIH mpeaen GyHKINNA

BoruncnnTh ykasaHHbIH mpeaen QyHKIHN

BoruncnnTh yka3aHHbIH peaen QyHKINA

. 3x%+2
lim==—— =
X2 4X° -5

3P +2
lim-————=
x>0 4% + X +1

o 3x° 42
lim-———=
-2 4X° +X+1

x*—x*+1
e Bx* — x4+ x -1

x*—x*+1
x>0 Bx* —x® + x—1

m\/4+x+x2—2

x—>-1 X+1

. tgmx
lim 9
x=0 SiNNX

. 1-cosbx
[im————
x=01—Cc0s 3X



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)

3)
4)

123.
ElO
E8
E-Z
1
124,
2
2!
/e
1/e2
125.
)
1
0
-1/3
126.
0
1
-1
)
127.
1
)
213
-213
128.
Ya
1/3
-1/2
-1/3
129.
1) 1
2) -1
3) 0
4) 103
130.

J3
/3
N3
an3

131.
25

15
20

X
| [x+8)
o X—00
BBIUKCIUTh yKa3aHHBIM npeaen GpyHKuumn

IirnIn(x+2)—|n2

BhruncuTh yKasaHHsii npegen gysxipn <0 X

Int2

BT g—on

BbIuuCIUTh yKa3aHHbIH npenen Gynkuuu lim

BrruncnuTh yka3aHHbli peaen GyHKIHNA Xli_}mQQ (\/ x+1 —\/ x—1 )

Znt+1l

U an—-1

BBIMHMCITUTE yKa3zaHHBIHA npenen Gpynkmuu lim

n- +hntl

BbruncnuTh yka3aHHblil peaen GyHKIUNA ]llnﬂ_,:‘: anlil

#:3 +10n—-5

Bbruncants ykasaHHbli npeaen Gpyskuun lim,_, i an

WInt2

BhIunciuTh yKa3aHHbIl npegen gysxiun 1im,_, . =

BrrancnnTh ykazaHHBIN npenen GyHKIUN Iim(x3 +X— 5)
X—3



1)
2)
3)
4)

1)
2)
3)
4)

1)

132.
-2
-6
0
o0
133.
3
2
1
0
134.
0
1
2
3
135.
0
3
1
2
136.
0
-1
1
2
137.
0
1
0,25
0,125
138.
0
1
05
15
139.
-2
14/3
-14/3
7/3
140.
1) 0
2) 1
3) 05
4) 15
141.
-10

Brraucnuth ykazaHHBIN Tipeaen GyHKIuu

BrrancnuTh ykazaHHBIN npenen GyHKIHN

BbruncnnTh yka3aHHbI npeaen GyHKIHNA

Bpruncnuth yka3aHHbli npeaen GyHKIHNA
X

Brruncnnth yka3aHHbli npeaen GyHKIHNA

BoruncnnTh yka3aHHbIH mpeaen GyHKINNA

BoruncnnTh yka3aHHbIH mpeaen GyHKINNA

BoruncnnTh ykasaHHBIH peaen QyHKINH

BoruncnnTh yka3aHHbIH peaen QyHKINN

BoruncnnTh yka3aHHbIH mpeaen QyHKIUNA

lim (x+3)x-2)
x>l X42

\/;+1
Jx -1

lim
X—4

oxi-1
lim

x>l X =1
. 3X
lim—
—>OOX_

lim (x® - x2 +1)

x—>-1

lim (2x3 —5%x% + X —4)

x—-1



2)
3)
4)

1)
2)
3)
4)

-11
-12
-13

oo wnN

1)
2)
3)
4)

wWwnN - O

12
13

oo A~DN

w N - O

13
12
11
10

PN WS

10

13
16

142.

143.

-6
-5
-2

144,

145.

146.

147.

148.

149.

150.

BrrancnuTh ykazaHHBIN npenen GyHKIHNA

BrrancnuTh ykazaHHBIN npenen GyHKIHNA

BrruncnuTh yka3aHHbli peaen GyHKIHNA

BbruncnnTh yka3aHHBIH peaen QyHKIN

BbruncnnTh yka3aHHbIH mpeaen QyHKINA

BoruncnnTh yka3aHHbIH mpeaen GyHKINNA

BoruncnnTh ykasaHHbIH mpeaen GyHKINN

BrruncnnTh ykasaHHbIH peaen QyHKINA

BoruncnnTh yka3aHHbIH peaen QyHKIUNA

lim

X—6
x>6 \Ix+3-3

. 4x% -9
lim ——
w3 2X+3
2
o 2x3-3x%+1
im————

x>0 X% + 4X% + 2X

wB@x3+x2—8x+10)

. X2 -4

lim

x>2 X —2

. 3x?2-5x+4
lim=—" =" °

x>0 X% 42X+ 3

. 3X+5
lim
X—7 X—5

X" -4
lim————
x>2 X° —3X+2

@E$ﬁ—6x?+x—3
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2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

151.

wWwnN - O

152.

0,5
15
2,5

153.

2/11
-2/11

154.

-1
1/5
-1/5

155.

156.

157.

159.

2
u im 1)

Beraucnuth ykazaHHbIH Dpefen QyHKIUY lim s
xoo X° 41

. arctg2x
BhIaucInTh yKasauHbii npeaen gpyukmun 1M ————
x—0 4x

BhramcauTh yKasauubii npegen Gpymkmun 1M

BrraucnuTh ykazaHHBIN nipenen QyHKImn lim 2—;
xoo By —2x+3

) . 1+x-3x°
BrruuciuTh ykasauHslii npenen gpyrkmun 1M a3
x—>0 ]+ X+ 3X

BrraucnuTh ykazaHHBIN npenen QyHKImn im———;
X—5 X—5

BrraucnuTh ykazaHHBIN npenen QyHKIMH lim ;
x>2 4X 4+ 5

) . AX*4+3x-2
Bhuncimts ykazanssiii npeaen dyuxman 1im —
x>0 9X° — X +3

4x3 +5x% +1

BrIaucIuTh yKazaHHBIA IIpeien GYHKIUH 3
Y R L



1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)

5x?+3x—8

160. BoruncnnTh yka3aHHbIH npeaen GyHKIUNA Iin} T,
X—. X pa—
13/3
3/13
5/13
1/13
161. BoruncianTh yka3aHHbli mpeaen QyHKIUn “rgx:—l;Z
X—> X p—
Ya
1/3
1/24
2/24
. sinl
162. BrruncnnTh yka3aHHbl peaen GyHKIUH Img o 3 O
X—> X
3/10
10/3
3,3333
-10/3
. 3X+5
lim :
163. BBIYHMCIIUTE yKa3aHHBIN MPeIEN, HCToJb3ys pasuio Jlommrans % 2X+7
2/3
5/7
3/2
7/5
X=X —x+1
| I m f .
164.  BbMCINTH yKa3aHHBI mpese, uenonb3ys npasuio Jomarams *~L X+ X° —X—1
1
-1
0
2
— 3_Ey2 .
165. [pousBonHas GyHKIUN y =2X" —9X" +7X+4 paBHa
!
Y =3x2-5x+7;
!
y =6x2-10x+7;
!
y =6x2-10x+4;
!
Y =6x-10x+7.
'
166. [pousBonHas GyHKIUN y=Xe€, paBHa
y, = eX(X - 2)
y -e'(x* +2)
Y _xe*(x+2)
y _x’e*(x+2)
_ 3 .
167. [MpousBonHas GyHKIMH y= (2X + 5)4’ paBHa
3
y'_4(2x*+5)
y'_4(2x* +5)
3
y'_24x%(2x* +5)
y'_8x*(2x* +5)
_ 2 -
168. [IpousBonHas GyHKITIH y=Cos X, paBHa

! .
Y —sinx-cosx



2)
3)
4)

1)
2)
3)
4)

1)
2)

3)

4)

1)

2)

3)

4)

1)

2)
3)
4)

1)
2)

3)
4)

1)

2)
3)

/ .

Y —_sinx-cosx
/

Y —cos2x

Y ——sin2x

169. [MpousBonHas GyHKIMH y= SII‘(ZX + 3) paBHa

y' _cos(2x +3)

y' _2cos(2x +3)

y' _cos(2x +3)

Y _—2cos(2x+3)
2

170. [MpousBonHas GyHKIMH y= In(x + 5)’
1

Y= x*+5

y' = 2ln(x2 +5)

,2x
v = x’ +5,

2
y_x2+5_

7
Y=F,

171. [pousBonHas GpyHKIIH paBHa

paBHa

sin2x Y
172. [pousBonHas GpyHKIIH & paBHa

sin2x

e

2.c0s 2xe’n#*
sin 2xes"#
2esin2x

173. [IpousBonHas pyHKIHH y=3 X4paBHa
12x

4x3

174. Tpomssoanas Gpynxunn Y =53 X® pasna




4)

1)
2)
3)
4)
1)
2)
3)

4)

1)

2)

3)

4)

1)

2)
3)

4)

1)
2)

3)

4)

1)

2)

5
X2

175.  Tlpomssognas gpynxumn Y = 4X° + 2X* + X — 5 pasna
12x% +4x+1
4x° +2x-5
12x° +4x% +1
8X> +2x+1

176.  IlpoussoxHas GpyHkuuu Y = (X3 —]_XX2 + X +1)paBHa

3x* +4x% —2x-1
2x* +x° -2x-1
5x* +4x% +3x* - 2x -1
X'+ 3+ %2 —x-1

5

X2 +1
2

177. IpousBoanasa pyHkuuu Yy = paBHa

—~
>
N
|
Nl
o

(Xi ; 1)
(x2 - 1)2

178.  Tlpomssoauas ¢pynkuuu Y = (x2 —5x +8)6 paBHa
6(x* —5x+8)
6(x* —5x +8)’ (2x—5)
(x2 —5x+8) (2x—5)
6(x* —5x +8)° (2x—5)

179. [poussonnas Gpynkuun Y =4 — X2 paBHa
—X

4-x?

x

~
|
>
N

2

4—x?
X

244 — x?

180. IMpomssoxnas pyukmun Y = 5INV/2X pasua

x

(BN
N N || O1
NES
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1)
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4)
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2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)

< | o N
><|°"I

181. [poussoauas GyHkuun Y = C053 XZ paBHa
y'=6xsin x* cos® x*
y'=—6xsin x* cos® x*
y'=—2xsin x? cos? x?
y'=3xsin x* cos’ x*
182. IMpoussoanas Gynkuun Y = cos” X paBHa
y'=—sin 2x
y'=—2C0S X - Sin X
y'=2cos X - (—sin x)
y'=2C0s X

3
183. [poussoauas Gpynxmuu Yy = € g paBHa
yl — e3X
y'=3e*
y|= le3x
3
yl — _3e3X
y = 1
184. [pousBonHas GpyHKIIH x-3 paBHa
1

(x — 3)?

185. [IpousBonHast GpyHKITHH x-1 paBHa
1 X

x—1 (x—l)z

(x — 1)?

4
186. [MpousBonHas pyHKIMH y=3 X paBHa
12x

ax®
3
12X

187. IMpoussonHas dynkmu Y = 5/ x° paBHa
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4)
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4)

1)

2)

3)

4)

1)

2)
3)

4)

1)
2)

3)

4)

3

5X2

53/x2
5

5X2

188. Tpomssoanas gpynxumn Y = 4X° + 2X* + X — 5 pasna
12x% +4x+1
4AX* +2x-5
12x°% +4x* +1
8x% +2x+1
189.  Tlpoussoanas GpyHKuMH Y = (X3 —:I.XX2 + X +1)paBHa
3x* +4x° —2x -1
2x* +x* —2x -1
5x* +4x° +3x? —2x -1
X' +x®+x*—x-1

190. [MpownsBonHas dynkmu Y = ii 1 paBHa
4x
(-1
4x?
(¢ -1
4x

—
>
N
|
B
S

R
>
N
|
[EEN
~—
Y

191.  Tlpomssoanas ¢pynkuuu Y = (x2 —5x+ 8)6 paBHa
6(x> —5x+8)
6(x* —5x +8) (2x -5)
(x2 —5x+8f (2x-5)
6(x* —5x +8) (2x—5)
102.  Tpomssomsas dymamm Y = v4— X2 pasma

4-x?
X
4-x*
2X

V4 —x?
X

244 — x?

193. Mpoussomnas Gynkumun Y =5IN+/2X pasua




1)

2)

3)
4)

1)

3)
4)

1)
2)

4)

1)

3)
4)

1)
2)
3)
4)

1)

2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

N
<o o -
Nl o N o1
> x

194. [poussoaunas Gpynkuuu Y = XSIN X pasua
Sin X + X COS X
— XSsin X
2C0S X + XSin X
2C0S X — XSin X

195. Mpouseoanas gpynxuuu Y = XIN X pasua
1

X
Inx+1
In x
-Inx

196. IMpousBonHas dyHkMK Y = X2 sin x paBHa
2Xsin X + X €oSs X
—Xsin X
2C0S X + XSin X
2sin X + 4Xc0s X — X2 sin X

197. IpousBonnasd pyHkuuu Yy = e paBHa
4e*
2e %

198. Mpoussonnas dpynkuuu Y = IN X pasua

199. [MpousBonHas pyHku Y = x® —2x* +3x-2 paBHa
(3X2 —4X + 3)
(4x* +2x—5)
(12x3 +4x% +1)
(8x% +2x+1)
200.  TIpomssoanas pynkimn Y = 5X° +6X° +7X —5 pasna
(15x* +12x+7)
(4x% +2x—-5)
(12x3 +4x? +1)
(8x% +2x+1)



1)
2)
3)
4)

1)
2)
3)
4)

1)

2)
3)
4)

1)
2)

3)
4)

1)

3)
4)

1)
2)
3)
4)

1)

2)
3)

4)

1)
2)
3)
4)

1)

3 4
201. Iponssonnas pynkuuun Yy = (X - 2) paBHa

12(x* - 2
12x°(x* - 2
12x?

4(x® - 2

202.  TIpomssoanas dpynkumn Y = 4X> +2X? + X —5 pasua
(:|.2X2 +4X +1)
(4x* +2x-5)
(12x3 +4x? +1)
(8X% +2Xx +1)
203. IpousBonnas Gpynkuun Yy = 3x°> —sin X, paBHa
y =3x> —C0S X,
y =13x> —sin x,
y =15x* —cos X,
y =3x> —sinx,
204. [pousBonnas pynkmun Y = \/; - X, paBHa
SV
1-x-x,
Jxx-26
Jx6-1
205. Ipomssoznas dyskmmu Y = 4 —3C0S X, pasua
3 sin(x)
3OS X,
40— Cos X,
4 —-3sinx
206. IMpousBonnas pynkium Y = 4x* — e”, pasna
— 5
16 x>
16x° — ¢
O—¢
207. IIpousBonnas pynkimu Y = 3%/; paBHa

X-2/3
1
2/3
X

2/3
X

1
2/3
X

208. [MpousBonHas pynkuu Y = e* sin X pasua
e* cos(x)
¢ sin(x)
e*sin(x) + e* cos(x)
-2 cos(x) sin(x)
209. IpousBonnasa Gpynkuuu Yy = 5x* —sin x paBHa
-2 cos(x) sin(x)



2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1)

2)
3)
4)

1)
2)
3)
4)

1)

2)
3)
4)

1)
2)

3)

4)

1)

2)

_sin(x)  4cos(x)

Xt X

e sin(x) + ¢* cos(x)
10x —cos x

210. ITpowsBonnas ¢pyHkm Y = 4‘{/; paBHa
1

3/4
X
1/3
x
1/3
X

_
3/4
X

211. IpousBonnas Gpynkuun Yy = x’e* paBHa
X et
5xt e
5x
5xt e’ 4 1 ¢
— E{/_
212, Ipoussosnas dyukmmu Y = S/ X pasna
1
4/5
X
1

3/4
X
1/3
x
1/3
X

213. IpousBonHas yHkuuu Yy = COS(3X —1) paBHa
-3sin(3x — 1)
2cos(2x + 3)
cos(x)
3cos(3x 1)
214.  Tlpomssoanas dpyuxumn Y =10x% +2C0S X, pasna

10x3 + 2¢os x

30x* - 2sin X
x® +2cos X
10x® — 2.cos x
215. IIpousBonHas pynkimu Y = In(x) paBHa

1
X

1

X

1

X2
1
—+C
X

216. IIpousBonnas pynkm Y = F, paBHa
X

_2

XS +C
_2

5
x



3)

4)

1)
2)

1)
2)
3)
1)
1)
2)

3)
4)

1)
2)
3)

4)

1)

2)

3)

4)

+2

S (SRS

-1/2
217. IpousBonnas Gpynxkuun Y = In X* X, pasna
1 + In(x)
1+ ln(x)+C
In(x)
1

e
218. [MpousBonnas ¢pynkuuu Yy = —, paBHa
X

=« |o = o
|

=, |o ><N|cu

x‘@

ex

2
X
219. ITpousBonnas pynkuuu Yy = 7x° +2x paBHa

42x° +2
42x° +2+N
42x° -2
42X° +2

. X
220. [pousBonnas pyukuun Y = SIN Z, paBHa

X

221. IpousBonnas pyHkuuu Yy = eg, paBHa

X
222. IIpousBonnas pyukimu Y = ? paBHa



1)
2)
3)
4)
1)
2)

3)
4)
1)
2)
3)

4)
5)

1)

2)

1)
2)
3)

4)

1)

2)
3)

4x
223. [IpomsBonnas pynkmuu Y = COS ? paBHa

224, [MpousBonHas pyHkuu Yy = e’ paBHa

7e’

7 e7 x+C
7 67 x+7
7 e7 x_7

[IpomsBoxnast pyHKIMH Y = Z paBHa

225. Ipomssoznas dyskmun Y = In %, paBHa

X
226. [pousBonnas pyukuu Y = ? paBHa

X

2217. [MpousBonnas ¢pynkuu Y = ? paBHa

Vi

X

0
eX
4

. [@x' =527 +7x3)ax
228. BoruucnuTh HeonpeenEéHHbIN HHTETpal

6x* —10x+7+C

[ e dx;

229. BrrancnuTh HeonpeenéHHBIN HHTETpa

b



1)

2)
3)

4)

1)

2)

3)

4)

1)

2)

3)

4)

1)
2)
3)
4)

1)
2)
3)

4)

1)
2)

3)

4)

3¢ +C
le3X+C
3
9¢" +C
lex +C
3

I tgzxdx;

230. BrraucnuTh HeonpenenéHHBIN HHTETPa
2tgx +x+C
tgx —x+C

3
tgx+C

%tgx+x+C

| (2x + 1)20 dx;

231. BrraucnuTh HeonpeneIéHHBIN HHTETpa

202x+D)" +C
402x+1)+C

1
—2x+1)*'+C
42( )
202x+1)°+C
szexdx;

232. BrraucnuTh HeonpeneIéHHBIN HHTETpa
e(2x-2)+C
e'2-x*-x)+C
e'2x* —x+D)+C
e'(x* —2x+2)+C

10x—18 d:

233. BBIYHCIUT HEOTIPEAeNEH I HHTerpan X 2 +2x-3
2In|x +3|
—
1n|x — 1|
12In|x +3] - 2Injx-1|+ C
2Infx* +2x-3[+C

C

10x1n\x2 +2x—3\+c

S5x+7 d:

2
234. BoruucnuTh HeonpeenEéHHbIN HHTETpal 2x° —4x+3
6In(2x* —4x+3)+Inx+C

6\/§arctg((x - 1)\/5 )+C
%m\zxz —4x+3[+C

%lnpxz —4x+ 3‘ + 6\/§arctg((x — 1)\/5) +C

235. Brraucnuths HeonpeneaEHHbINH HHTEeTpall j xe’xdx;



1)
2)

3)
4)

1)
2)
3)
4)

1)
2)
3)

4)

1)
2)
3)

4)

1)
2)

3)

1) l+2e

2) —(1 +x) e C
24

3 ¢

4) 12—e

236. Brruncnuth HeomnpeneaEHHbINA HHTETpal I V11— xdx;

_% (1—x)32
2 (1—x)32
3 +C
4,5
237. BrraucnuTh HeonpenenéHHBIN HHTET A j xdx
1) 2x+C
X
2y 2.1
2
2
X
—+C
3) 2
4) X-2
238. BBIUHCIHTD HEOTpenenéH b nuTerpai [3x2 dx
X3
XZ
X4
X3+C
239. BhIUnCIINTS HeOnpeenéHHbII nuTerpan Je? dx
_ i e -2x
2 +C
1
2 +C
e 2x
+C
1
2 +C
240. BrrancnuTh HeonpeenEHHBIN HHTETpal j sin(2x—5) dx
L cos(2x — 35)
2 +C
L cos(2x
2 +C
_1
2 +C
~cos(2x —5)
+C
.. o oy 10D
241, BrrancanTs HeONpeNeNEéHHbIN HHTETPa f[l —x) dx
1 101
-— (1
ror (7
1
PR 1 —
tor (170
( 1 x) 101



4)

1)

2)
3)
4)

1)
2)
3)

4)

1)
2)
3)

4)

1)

2)

3)
4)

1)

2)

3)

4)

+C
242. BrraucnuTh HeonpenenéHHBIN HHTETPa IJ:E dx
In(x — 5),¢
2 In(,.
2 In(x — 5)
2In(x — 5),¢
243. Brruncnuth HeomnpeneaEHHbINA HHTETpal I .:3:__51-. dx
2x+9In(x —5),¢
91In(x — 5),¢
2x + 9,
x+9In(x —5),
J x-sin(x) dx
244, BrraucnuTh HeonpeneIéHHBIN HHTETpall
sin(x) ,.
x cos(x),c
sin(x) — x cos(x),¢
sin(x) — X,
2 1
245, Brruncinute HeopeneaEHHbINA UHTErpall I X“ 42X+ = |dx =
X
2
X 1
—+2+—+C;
X
1
2x+2-—+C;
X
3
X
—§+X2+MX+C;
x* +2x* +Inx+C.
1
246. BrruncinuTh HeONpeIeaEHHBIN UHTErpall I(X4 + i/; + 3\/; +—+—
X X
s 1. 1
4x+gxx+2h&——+m4+a
X
5
X 5 1
=+ x4 2xx == +1n|x + C;
5 6 X
1.5 1 1
4%° + =x+3X% == —-=+C;
5 X* X
3) 1
X+ =Xx+2x—=+In|x|+C.
6 X

247.

BrruncanTh HeonpeienéHHbIH HHTEerpal I(ZX +3 )ﬂx =

1}dx



1)
2)

3)

4)

1)

2)
3)

4)

1)

2)
3)

4)

1)

2)
3)
4)

1)

2)
3)

4)

1)

4)

2—X+3—X+C;
In2 In3

2" +3"+C;

2" Inx+3*In3+C;
In2 In3

+
2¢ 3

+C.

248. BoruucnuTh HeonpeenEéHHbIN HHTETpal J'(sin X +5C0S X)dX =

cosx+5sinx+C

cosx+5sinx+C

-cosx-5sinx+C

cosx-5sinx+C

xdx

x> +4

249, BrraucnuTh HeonpenenéHHBIN HHTETPa I
1
5 (x2 + 4)+ C

%In(x2 +4)+C
arctgx +C
X
arctg—+C
g 2

250. BoruncnuTh HeonpenenéHHbIN HHTETpal .[ xsin xdx =

XCOSX+sinx+C
—XcosX+sinx+C
xsinXx+cosx+C

_[—xcosx—sinx+C
2xdx B
x? +5

251. BrruncinuTh HeonpeIeaEHHBIN UHTErpall I
In2x+C
In‘ X? + 5‘ +C
x> +5+C
2 In‘x2 + 5‘ +C
3x? +1

. dx
X° + X

252. BrraucuTh HeonpeneIEHHBIN HHTETpa I

x> +x+C
In‘x3 + x‘ +C
In‘3x2 +ﬂ+C
X2 +1+C

253. BrrancnuTh HeonpeenéHHBIN HHTETpa I(3X2 - 1)dX



1)
2)

3)
4)

1)

2)
3)

4)

1)
2)
3)
4)

1)

3)
4)

1)
2)
3)

4)

1)

2)

dx

254, Brraucnuth Heonpenen€HapIi uaTerpan * X

In2 +C

In4 +C

Ln(x)+C

0

5x° +1

X4

dx

255. BrraucnuTh HeonpenenéHHBIN HHTETpal I

5T 5 In(x)
3x +C
x3 —x+C
2 (1—x)3"2
3 +C
-(1+x)+c

256. BoruncnuTh HeonpenenEHHbIN HHTETPpal I cos 2xdx

1 .

— sin(2 x)

2 +C

T TS5 In(x)
3x +C

-(1+x)+c

_2 (1—x)32
3 +C

257. BrluncinuTh HeonpeIeaEHHBIIA MHTErpall I cos xdx

Sinx+C
Cosx+C
—sinx+C
—cosx+C

258. BrraucuTh HeonpeneIEHHBIN HHTETpa J.COS 3xdx
L sin(3 x)
3 +C
Cosx+C

1 .
— sin(2 x
2 ( )+C

-(1+x)+c

259 BrruncinuTh HeONpeIeaEHHBIN UHTErPall I3 cos 2xdx

3 .
— sin(2 x
2 ( )+C

1
— sin(2 x)
32

1
— sin(2 x
2 ( )+C

L sin(3 x)
33 +C

260 BoruucnuTh HeonpeenEéHHbIN HHTETpal .[35Sin 2xdx

_33 cos(2x)
2 +C

3 sin(2 x)
2 +C



1 .

— sin(3 x
3 ( )+C

4) 2sin(x) — 2x cos(x)+C

1
261. BoruucnuTh HeonpeenEéHHbIN HHTETpal J.E cos 2xdx

1 sin(2 x)
1) 4 +C
L sin(3 x)
2) 3 +C
_33 cos(2x)
3) 2 +C
3 .
— sin(2 x)
4y 2 +C
L . 2X
262. BoruucnuTh HeonpeenEéHHbIN HHTETpa Ism ? dx
L cos( 2 xj
1) 2 3+
_— 5 +5In(x)
2) 3x +C
1 sin(2 x)
3) 4 +C
L sin(3 x)
4) 3 +C
2
263. BrruncnuTh HeonpeenEHHBIN HHTETpal J. —2dX
X
_2
1) X +C
2) %tC
3) 1+C
4) -12+C
264. BrraucuTh HeonpeneIEHHBIN HHTETpa I\/ 2X —1dx
Loy =132
1) 3 +C
_2
2) X +C
— In(x)*
3) 2 +C
4) %tC

— sin(4 x)
1) +C

L cos(x)
2) 2 +C

L sin(4 x)

3) 8 +C

L cos(7 x)
g 14 +C

266. OrnpeneneHHbIM HHTErpajioM oT GyHkumu y =f(X) Ha [a,b], 0603HauaeTcs

1) _T f (x)dx



3)

4)

1)

2)

3)

4)

2)

3)

4)

j f (x)dx

+00

j f (x)dx

—00

—.T f (x)dx

b
267. B unterpane _[ f (X)dX uucno @ HA3bIBAETCS] HUKHUM IIpEEIIoM.

a
b

268. B unrerpane _[ f (X) dX umcrno @ HA3BIBAETCS BEPXHUM MPEEIIOM.

a

b a
269.  Ecnu BBINOIHSETCS PABEHCTBO I f(x)dx = —J‘ f (x)dx, torna
a b
a>b
b>a
a=b
A>=b
a
270.  Ecmm I f (X)dX =0, To..
a
a>b
b>a
a=b
A>=b

b
271. CBoiicTBO Iaf (X)dX =
a

aj. f (x)dx

(@ =1)[ £ (dx

a

%T f (x)dx

az_T f (x)dx

D T D —T D —T O —T
—h —
—_~ —~~
> >
o1 ko1l
X X
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Dy D — T VT
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273. YcraHoBHUTE MPaBUIIBHBIN 3HAK MaTeMaTHYECKUX AeHcTBuUil 11 popmynsl Herorona—IJleiiGHuna:
b

[ £()dx = F(b) f F(a).

a
2

274. BoruucnuTh onpeaeneHHbIH HHTErpal J‘(3X - 4)dX
1

1
275. BoruucnuTh onpeaeneHHblH HHTerpal I x2dx
0
1/3
. 1 2y
276.  BbI4MCIMTL ONpPEENEHHbIN MHTErpa Ix . (2 -X ) dx
0
21/4
2717. Haiiti momans Gurypsl, orpaHMYeHHON TUHASAMHA X = \/y , X=0, y=4.
16/3
2
278. BrruncnuTh onpeaeneHHbIH HHTErpal j 4dx
0
8
2
279. BeruncnuTh onpeaeneHHbIH HHTErpal I x2dx
0
8/3
280. Ecnu ¢urypa orpaHn4eHHa TUHUAMU X = \/y , X=0, y=4, torna unrerpan s
BBIYKCIICHUS IO (GUTYPHI UMEET BHII. . .
2
1) S= I 4dx
0
2
2) S= I x2dx

281. Haiiti nnomaas GUrypsl, orpaHM4eHHON TUHUAMH y = —x?, Y =X — 2.,y=0
5/6
1
2
282. BbruucnuTh onpefeneHHbId HHTErpan — X X
0
1/3
2
283. BrruncnuTh onpeneneHHbId HHTErpan — j (X — Z)dX
1
1/2

284. Ecmu durypa orpaHuueHHa TUHUAME Yy = —x2, Y = X — 2 .Y =0, rorna unrerpan mis

BBIYHCIICHUS TUIOMAAN PUTYpHI IMEET BUII. ..



1
y —|
0
2
) — _[
1
1
5 —|
0
1
5 —|
0
285.
® 45
286.
o 4
287.
e-1
1) —
e
e+2
2) ——
e
3) e—2
2
e—2
4) —
e
288.
e 9
280.
290.
201.
292.
293.
, _dy

. . 2
Haiitu mnomans ¢urypst , OrpaHMueHHON mausavu Y = X° — 2, y = X.

5
. xdx
Brraucnuts OIIPEACIICHHBbIM MHTCTPAJI ——
0

1+3-X

1
BpluncinuTh onpenencHHbi HHTErpai jx e dx.
0

. x o
Haiiti momans ¢urypst , OTPaHUYECHHOHN JIMHUSIMHA

y=4-x*y=x*-2-x

JuddepeHnnarbHbIM ypaBHEHUEM HA3BIBACTCS [ypaBHEHHE|, CBSA3BIBAIOIIEE HCKOMYIO |(DYHKIIUIO
OJHOM WJIN HECKOJBKHUX nepeMeHHL&.
Ecmu rckomast (hyHKIHsI 3aBICHT OT OJHO [HepEeMEeHHOM], To TudQepeHInaTbHOe YpaBHCHHE

Ha3bIBaeTCs [OOBIKHOBEHHBIM|, €CJIM OT HECKOJIIBKUX — TO YPaBHEHHEM B YACTHBIX lﬁpomBOﬂHHx.
3ajaua 0 HAXOXKICHHH PEIICHHs HEKOTOPOro [mu((epeHIHaTbHOr0 YpaBHEHNs] HA3bIBACTCS 3a1aueii

MHTETpUPOBaHs| JaHHOTO AU depeHIHaAIEHOTO yPaBHEHHUS.
I'paduk pemenus quddepeHINaNbHOTO YpaBHEHHS HAa3bIBACTCS [MHTETPAIbHOM| KPHBOHA.

B pemennn nugdepeHmansHoro ypaBHEH!S HCIOIB3yeTCsl HadallbHOe 0003HaYeHHe. . .




dx
y"= &

dx
y’ —_ d_y

dx

294.  Pemenuem nanHOrO MUbGEPEHIMATLHOTO YpaBHeHus )’ = ) sABJSeTCA. ..
y=2e e
y =e “e*
y — _e—C1 ex
y = +e%e*

y =1/41-x7%;

Haiitu obmmee pemenue quddepeHnnaIbHOTO YpaBHEHHS

y =2arcSinx + C
y =arctgx +C
y =arcSin+C

1
y= Earccosx+C

' 2
Haiitu oOmee pemenue quddpepeHIManbHOIO ypaBHEHHS Yy = (5 +3y ) >

=l _yiC
3(5+3y)
2 _iC
Sx+y) D
I
3(5+3y)

3x(y+3x)=x+C

Haiitu obmiee perrenue qudQepeHnaIbHOTO YpaBHEHHS Xy =2y

y=x+C

y=Cx"
y=x"+x+C
y+Cx’
Haiitu obmiee perrenue qudQepeHnaIbHOTO YpaBHEHHS Y 2y + xz - 1;
Yy +x -3x=C
3y’ +x*-3=C
Y/ 3y+C=0
VX -2x+C=0
v 1 .
X+ 3y’

Haiitu oOmmee pemenue anddepeHnaabHOro ypaBHeHNS

y=Inx+3+C

y =%ln‘x2 +3y‘+C



B C
r= ln|x+3y+3|
y=h1|x+3y+3|+C

Haiitu oOee pemenue auddepeHnuansHoro ypapuenus Yy = — + X2;
X

2. C
In|x|
Yoy +3y+C
X
y? =2x2(In|x +C)

y(x) = 1 O+ In(x)
3 +C

Haiitu obmmiee pemrenue qudQepeHnnaIbHOTO YpaBHEHHS y' =3—+X;

3x* —4=5y7
2y+x* =Cy

y(x) = L 43 In(x)
2 +C

2y°+3x=C

' =X .
Haiitu obwee pewenye quddepenuuansaoro ypapaenus Yy = X€ ,

XZ

e =x"+Cy

2 x2
=e’ | C+—
yeer o

y= (2x2 + C)‘ex

I R
y(x) = 5 © o

r_ 2
Haiitu obmiee perrenue qudQepeHnaIbHOTO YpaBHEHHS y'=2X+X

y(x) = L ¥+ ¥’
3 +C

x2

e’ =x"+Cy
2y°+3x=C
3x* -4 =5y

1 _ A4X
Haiitu oGmmee pemenue quddepeHnnaIbHOT0 YpaBHEHHS y =¢
i e4x

=gt

2
X

e :x2+Cy
y=(2x2+C)~e"

2

2 X

=e’ | C+—
x+1

Haiitu oGmmee pemenue quddepeHnnaIbHOT0 YpaBHEHHS y' = —1
X —_
y(x)=x+2In(x — 1)



1
y(x)=— O+ In(x)
3 +C
Haiitu o61ee pemenue nuddepennuansuoro ypasnernus Y = 3X
y(x)=x+2In(x — 1)

y(x) = L O+
3 +C
1 4y
x)=—e¢e
v(x) =7 .
3 2
xX)=—=x
y(x) =3 L
Haiitn o6mee pemenue uddepenimansHoro ypapuenus Y — — = x3
X
y(x) = 1 4 In(x)
4 +C
y(x)=x+2In(x — 1)
y(x) = L 4P
3 +C
y(x) =2
+C

Haiitu yactHoe pemenue qudhepeHIuanTbHOr0 YPaBHEHNS, YA0BIETBOPAIONIMM HAYaIbHBIM YCIOBUSIM
y"'=10y'+25y=0 y(0)=2 y'(0)=7;
y(x)=2&*—3e& x
y(x)=x+2In(x — 1)
y(x) = % o In(x)
3 2

y(x) =3 x

Haiitu o6miee pemenue nuddepeHMaIbHOTO ypaBHEHHS y” — 25y =0

y=Ce™ +C,e™

y= Ce™

y=Ce™ +C,e”

y=Ce ™ +Ce™

Haiitu wacTHOe perrenue quddepeHInaIEHOTO YPaBHEHHUS, YAOBICTBOPSIONINM HadaIbHBIM YCIIOBHIM
y'-y'-2y=0,  y(0)=2  y(0)=1

y = Ce>*

y =C.e™ +C,e>

y=Ce > +C,e™

2 -
p(x)=e"*+e”"
Haiitu yactHoe perenve auddepeHnnan-HOro ypaBHEH s, Y I0BIETBOPSIOIMM HAYAIbHBIM YCIOBUAM

y'=y'=0, y(0)=2  y(0)=0
y =C.e™ +C,e>
y=Ce > +C,e™
y(x) e e "

y(x) =2
Haiitn gacTHOe penieHue nuddpepeHnanbHOr0 YpaBHEHHS, YAOBIETBOPSIONINM HadyaJIbHBIM yCIOBHIM

y"—4y'+4y =0, y(0) =1, y'(0)=3



Haiitu yacTHOe perieHue 1udGepeHnanbHOr0 YpaBHEHU S, YAOBIECTBOPSIONINM HauyaJIbHBIM YCIOBHAM

y"+5y'+4y =0, y(0)=2, y'(0) =~

px)=e ¥ e H¥

y(x)=e** + e x

y(x)=e** + e

y(x) =2

Haiitu yacTHOe permenue auddepeHIHaTbHOTO YPaBHEHHS, YI0BIETBOPAIOIIMM HAYaTbHBIM YCIOBHAM
y'-16y=0,  y(0)=2,  y'(0)=0

y(x) :e—4x+ e4x

yx)=e** + e

y(x) ="+ x

y(x) _ —x+e—4x

Haiitu yactHoe penieHue nudhepeHanbHOr0 YpaBHEHUS, YIOBIECTBOPSIONINM HauyaJIbHBIM YCIOBHIM

y'-2y'+y=0, y(0)=1 y'(0)=3

y(x)=e"+2e"x
y(x)=e** + e

y(x) ="+ x
y(x): —x+e—4x

Haiitu yacTHoe penieHue nudGepeHnaibHOr0 YpaBHEHUS, YOBIECTBOPSIONINM HauyalbHBIM YCIOBHIM
4

y'+5y'+6y=0, y(0)=1L  y'(0)=-6
y(x)=-3e 2 + 4¢3
p(x)=e"+2e"x
y(x)=e*  +e*
(

Haiiti gacTHOe pemieHne 1uddepeHnanbHOT0 YpaBHEHHUS, YAOBIETBOPSIOINM HadyaJIbHBIM yCIOBHIM

y"—10y'+ 25y =0, y(0) =0, y'(0)=1

y(x) =¥ x

y(x) ="+ x
y(x)=-3e 2" 4 4¢73"
y(x)=e"+2e"x

Haiitu wactHOe pemrenue audpepeHnnaIbHOTO YpaBHEHHS, YIOBICTBOPSIONINM HAa4aTbHBIM yCIOBUSM
y"—2y'-10y =0, y(O) =0, y'(0)=6

)/(X):%m (1+V11) x ST me-(-ler)x

y(x) =e** + &~

y(x)=-3e 2" 4 4¢73"

y(x)=e"+2e"x

Haiitu yactHoe pemenve auddepeHnnan-HOro ypaBHEHHs, Y I0BIETBOPSIOIMM HAYAIbHBIM YCIOBUAM

9y"—-y=0, y(0) =2, y'(0)=0
1 1

y(x)=e + e
y(x) er 2x
y(x) = —362x+4e
p(x)=e"+2e"x

Haiiti gactHoe penieHue 1uddepeHnaibHOr0 YpaBHEHHS, Y0BIECTBOPSIONIMM Ha4a bHBIM YCIIOBUSIM

y"=3y =0, y(0) =1, y'(0) =2

:i i 3x
y(x) 3+3e



y(x)=e""+e"x
y(x)=-3e 2" 4 4¢73"
y(x)=e"+2e"x
Haiitu yactHOE pemenre auddepeHInan-HOro ypaBHEHHUS, YIOBIETBOPSIOIMM HAYaIbHBIM YCIOBUAM
y'-y=0,  y(0)=2 = y(0)=1
y(x) :% e+ % e
y(x) = e®¥x
p(x)=-3e 2* +4e”
y(x)=e"+2e"x

Haiitu yactHoe penieHue 1udpepeHaIbHOr0 YpaBHEHUS, YIOBIETBOPSIONINM HA4aIbHBIM YCIIOBUSM

y" -4y +3y =0, y(0) =3, y'(0)=9

y(x)=3e3x
- X %.X
y(x) =e +e
_1. 3
y(x) = 5 e T+ e
1,2 3
y(x) = 3 T3

Haiitu yacTHoe penieHue nudhepeHanbHOr0 YpaBHEHUS, YOBIECTBOPSIONINM HauyalIbHBIM YCIOBHIM

y"—8y'+16y =0, y(0) =0, y'(0) =1

y(x)=e "x
y(x)=3e3x
L 1.
y(x) =e 34l
_ b 2 3x
y(x) 3 T3

Haiitu yactHoe penieHue nudGepeHanbHOr0 YpaBHEHU S, YOBIECTBOPSIONINM HauyaJIbHBIM YCIOBHIM

y" -6y’ -15y =0, y(0) =3, y'(0)=9

3 2 3 2
y(x):—e(3+ \/?)x (3+ V6) x

2 2

3 1 3 -1
y(x) — T M1 1e ( + \/_) \/_ e + \/_)
y(x)=-3e 2 4 4737

_ L 2 3x

y(x) 3 + 3 e
Haiitu yactHOe penrenue audPpepeHInanbHOr0 ypaBHEHUS, YAOBICTBOPSIONIMM HaYaIbHBIM YCIIOBUSIM

y'—y' =0, y(0) = 4, y'(0) =1

y(x)=%ex+%e_x
y(x)=-3e2¥ 4 4737

_L 2 3x
y(x) 3 + 3 e

1 1
X ? X
y(x) =e + e
Haiitn yactHoe penienre qudhepeHIHanIbHOr0 YPaBHEHHS, YIOBIETBOPSAIONIMM HaYaIbHBIM YCIOBUSIM

y"—6y' -4y =0, y(0) =3, y'(0)=9
3 e(3+m)x+_e-(-3+m)x

3

2
(3+2\/—)x 3 (3+2J—)

2

J1T)

2
3
2
y(x)=%me(l+ 1)x \/_e 1411 ) x
—3e 2¥ 44737



Haiiti yactHoe perieHue nudGpepeHnanbHOr0 YpaBHEHUS, YAOBIECTBOPSIOINM HauyaJIbHBIM yCIOBHAM

2y"-y'=0, y(0)=0  y'(0)=1
1

y(x)=-2+2¢?
y(x)=-3e 2"+ 4¢73"

y(x) =e + e
Haiitn yactHoe pemenre qudhepeHIHanTbHOr0 YPaBHEHUS, YI0BIETBOPAIONIMM HAYa IbHBIM YCIOBUSIM

" 1 '
y'-4y=0 yO=7.  y(0)=0

y(x):%ebc_'_ -2x

L e
8
1

- X

y(x)=-2+2¢?

y(x)=-3e2¥ 4 4737
1 1

- X - X
yx)=e > +e¢°3
Haiitu o61ee pemenue nuddepennuansaoro ypasuenus Y + 4y’ =0
y=C, +C,e™
y = Ce™
y=Ce? +C,e*
—4x
y=Ce
Haitu o6mee permenue mupdepenuuansaoro ypaaenns Y + 3y —10y =0
y=C,+Ce™
y — CeSX
y=Ce > +C,e*
—4x
y=Ce
Haiitu o6miee pemenue nuddepeHMaIbHOTO ypaBHEHHS y” — y’ =0
X
y=C, +C,e
y — CeSX
y=Ce ™ +Ce*
—4x
y=Ce
Haitu o6mee pemenue quddepenumansaoro ypasuenns Y — 9y’ + 20y =0
X
y=C, +C,e
y = Ce™
_ 5x 4x
y=Ce” +C,e
—4x
y=Ce
Haiitu oGmmee pemenue quddepeHnnaIbHOT0 YpaBHEHHS y" — 6y' +8y =0
X
y=C,+C,e

y=Ce" +C,e™

y=Ce>™ +C.e¥

y = Cle“

Havitu 06IIICC peuieHue ,HI/I(i)(l)epeHIII/IaJ'H)HOFO YpaBHCHUA y” + 2y, = O

y=C,+Ce™



4x 5x
y=Ce" +Ce

5x 4x
y=Ce” +C,e

y — Cllex
Haitru o6mee pemenue muddepenumansaoro ypasuenns Y — 4y +4y =0
y=C,+C,e™

y=Ce* +C,e>

y= eZX(C1 + sz)

y= Cle_4x

Haiitu o6mmee pemenue nuddepenumansroro ypasnenns Y' + 2y —5y =0
c1e1HVE) g e (1476)x

cr s

y(x) =
y(x) =

_ C 4x 5x
y=Ce" +Ce

2
y=¢ X(C1 +C2X)
Haiitu obmmee pemenne anddepeHINanbHOr0 ypaBHEHHS y" + y' =0
y=C,+C,e™”
y=Ce* +C,e>
y =C.e™ +C,e*
—4x

y=Ce

Haiiti obmee permenne auddepenruansaoro ypapuenus Y + 6y —13y =0

y(x)=_ClI e(_3+m”+_C2 e_(3+m”
y(x)=_CI e(_] + 6)’C—I-_CZ e_(H_ﬁ)x
y(x)=_CI e(_1+‘/?)x

y =C.e™ +C,e*
Haiitu oOmmee pemenue anddepeHInanbHOr0 ypaBHeHHS y” + 2y' + 5y =0
)= (-1+ 6)x+_C26—(1+\/F)x
x)=_CI e(_3+m“ + C2 e_(3 +22) 1
) (']+‘/?)x+_C2e_(l+\/Z)"
(

Haiitu oGmmee pemenue quddepeHnuaIbHOT0 ypaBHEHHS y" + 5y' =0

y(x)= Cl + C2¢e7*
y(x)=_CI e(_1 +6) x
5x 4x
y=Ce” +C,e
y — CleSX
Haiitu oOmmee pemenue anddepeHnanbHOro ypaBHeHNS y” +6y=0
y(x)= CI + C2e %%
y(x)= CI + C2e>*
y(x)=_CI e(_1 +6)x
5 4
y=Ce™ +C,e™

Haittu o6mee perenue quddepenmansaoro ypasuenns Y — Y —5y =0

%(l-i-m)x —%(—1+\/7)x
y(x)=_Cle + C2e
y(x)=_CI + C2¢e %
y(x)= Cl + C2¢e7*



y(x) — CI e(—l +\/F)x
Haiitn o6mee pemenne nuddepentmansroro ypapuenus Y + 2y —15y =0
y(x)= Cl ¥+ c2e7”

— (14+V2T) x -5
y(x)=_Cle + C2e

y(x)= Cl + C2¢7*
y(x)=_CI e(_1 +6) x

(—1+\/7)x

Haiitu oO1ee perenue audepeHnnanbHOoro ypaBHeHNs y" — 2y' =0
y(x)= CI + C2&*F

%(14-\/7))6 —%
y(x)=_Cle + C2e

y(x)= CI + C2e>*
y(x)=_ClI e(_1 +6)

(—1+m)x

Haitu o6mee pemenue mupdepenuuansaoro ypaaenns Y + 6y +8y =0
y(x)= Cle 2+ (2e™%*

y(x)= CI + C2&**

y(x)= CI + C2e>*

y(x)=_ClI e(_1 +6) x

Haitu o6mee permenue mupdepenuuansaoro ypasuenns Y —4y' +8y =0
x 2U+V3) x| 2V -1)x

(x)=
(x) = Cze2x+ et
(x) =
(

<

y(x) = CI + (2

y(x)= Cl + C2¢e7*

Haitu o6mee pernenue mupdepenuuansaoro ypaaenns Y + 6y —13y =0
(x)= C1e B3R xy e (34V22)a

()= 12UV o 2(V3—1)x

y(x)= Cle 2+ (2e™%*

y(x)= CI + C2e>*

Haiitu o6mmee pemenue quddepeHnnaibHOTO ypaBHEHHUS y" + 2y' —-25y=0
(x)=_CI e(_1+M)x+_C2 e_(1+‘/%)x

()= C1elB3HV2)x 0o~ (3+V22)x

y(x =_Cle 201+V3) x + C2e” 23 - 1)«

y(x)= Cle 2+ (2e™%*

Haiitu o6miee pemenue nuddepeHMaIbHOTO ypaBHEHHS y" +4=0

(x)= Cl&?*+ C2e%*

y(x)= Cle >+ (2e™%*

y(x)=_CI e? 201+V3) x + C2e” 23 - 1)«

y(x)=_CI e(_3+5) + Cle -(3+V22)

X

<

X

<

y

<

)
x)
)

<

Haitu o6mee permenue qupdepennuansuoro ypaaenns Y — 2y +4y =0
(x)= 1V +1)xp (W5 —1)x

y(x) CI e(—3+\/ﬁ)x+ C2 —(3+\/f)x
y(x)=_ clé? 2(1+V3)x + C2e” 2(J3 1)«
(

y(x)= Cle "+ C2e™ ¥
Haiitu oOmee pemenue anddepeHnaIbHOro ypaBHeHNS y” +4y=0

y\x

yx)= CleV2¥ 4 2V

y(x)=_ClI e(_3+m”+ C2e_(3+m”
y(x)=_CIe 2(1+V3)x + C2e” 2(J3 1)«



y(x) =
295.

Cle? 4+ e

Iycte A — ciryuaiinoe cobbitre. Yemy paBHo cobbithe A - A ?
JlocToBepHOE COOBITHE

Bo3moskHOE cOOBITHE

HeBo3moxHOe COObITHE

CnyyvaiiHoe coObITHE

Ecnu HacTyruieHne 0fHOTO COOBITHS HCKITIOYAeT HACTYIUIEHHE PYTOTO, TO COOBITHS HAa3bIBAIOTCS:
JocToBepHbIMU

Bo3moxuabIMHI

HecoBmecTHEIMEI

COBMECTHBIMU

Ecmu HacTyruieHue 0THOTO COOBITHS HE BIIMSCT HA BEPOSITHOCTh HACTYIJICHUS APYTOT0, TO COOBITHS HAa3bIBAIOTCS:
He3aBucumbiMu

Bo3MoxxHBIMH

3aBUCHMBIMU

CoOBMECTHBIMH

B ypue 4 uepHbIx u 3 Oenbix mwapa. Haynauy BeiHuMaroT oauH map. [TycTb coObiTne A COCTOUT B TOM, YTO

BBIHYJIM O€JIbli 1ap, a coobiTue B — BeiHyM 4epHsblii map. Kakue u3 cieayromux yTBepKaeH!H BepHbI?

1)
2)
3)
4)
299.
1)
2)
3)
4)
300.
1)
2)
3)
4)
301
1)
2)
3)

1)
2)
3)
4)
304.
1)
2)
3)
4)
305.

CoObiTust A 1 B HEcoBMECTHBI
CoObiTHst A 1 B npoTHBONOI0XKHBI
. CoObITust A 1 B coBMecTHBI

. CoObITHst A u B noctBepHsbI

SIBIAIOTCS T HECOBMECTHBIE COOBITUS TPOTUBOMOIOKHBIMHU?
He o6s3arensro

O0s13aTeNBHO

HecoBMmecTHbIC HE MOTYT OBITH MPOTHBOMOJIOXKHBIMU

ToNBKO COBMECTHBIC MOTYT OBITh MTPOTHBOIOIOKHBIMH

BeposTHOCTS CyMMBI IBYX COBMECTHBIX cOObITHH A 1 B paBHa...
P(A)+P(B)—P(AB)

P(A)- P,(B)

P(A)

P(A+B)

BeposTHOCTE IpON3BECHNS ABYX 3aBUCHUMBIX cOOBITHI A 1 B paBHa:
P(A) +P(B) - P(AB)

P(A)-P.(B)

P(A)

P(AB)

BeposiTHOCTS IPOM3BEACHUS ABYX HECOBMECTHBIX COObITHII A 1 B paBHa:
/

-1

1-q

Iycts A — criyuaiinoe cobwitue, Haittu P(A+ A) =
P(A)+P(B) - P(AB)

P(A)-P,(B)

P(A)

P(AB)

Iycts A — ciyuaiinoe cobwitue, Haittn P(A-A) =
P(A)+P(B)—-P(AB)

P(A)-P,(B)

P(A)

P(AB)

BepositHocTH coObiTuit A 1 B paBHbI cootBeTcTBeHHO 0,3 11 0,4. UeMy paBHA BEPOSITHOCTb X CYMMBI, €CIIH

BEPOSITHOCTh UX IpousBeneHus 0,27

1)

1



2) 0
3) 05
4) 15
306. BepostHocTH cobbITHIE A 1 B paBHBI cooTBeTcTBeHHO 0,3 1 0,4. UeMy paBHa BEpOATHOCTh HX CYMMBI, €CITHU
BEpOSATHOCTH WX mpousBeaeHus 0,17

1) 0
2) 1
3) 05
4) 06

307. BepostHocTu cobbiTnii A u B paBabI cootBeTcTBeHHO 0,3 1 0,4. UeMy paBHA BEPOSATHOCTH MX TIPOM3BEICHNS,
€CIT BEPOATHOCTH UX CyMMEI 0,57

1) 0
2) 1
3) 0.2
4) 0.3

308.  BepostaocTu cobbiTnii A u B paBnbl cootBercTBerHO 0,3 1 0,2. UeMy paBHA BEpPOSTHOCTh MX MPOH3BEACHHS,
€CJIU BEpOATHOCTh UX CyMMBI 0,57

1) 0
2) 1
3 -1
4) 05

309. BepostHocTH cobBITHIE A 1 B paBHBI cooTBeTcTBeHHO 0,3 1 0,4. UeMy paBHa BEpOSATHOCT HX MPOM3BEICHHSA,
€CIIM BEpOATHOCTh UX CyMMBI 0,47

1) 0
2) 1
3) 0.3
4) 04

310. BeposTHOCTH TOTO, 4TO TIAYTHHA NayKa-TITHIIEEIa BRIAEPXKHUT rpy3 Becom 200r, pasra 0,8. Haiitu BeposTHOCTH
TOTO, YTO Cpeay 00pa3IOB NAyTHHBI, B3ATHIX Y 400 maykoB, YMCIIO BBIAEPKABIINX UCTIBITAHUE COCTaBIseT poBHO 320.
1) 0.0499

2) 0.0399
3) 0.0299
4) 0.0498

311. Cymma aByx coObITHIT — 5TO

1) coOwbITHE, COCTOsIIEE B OMHOBPEMEHHOM MOSBICHUH 3THX COOBITHI

2) CcyMMa BEpOSTHOCTEH 3TUX COOBITHI

3) YMCIIO MOSIBIICHHUI STHX COOBITHI

4) coObITHE, COCTOSILICE B MOSIBJICHHU OJTHOTO HJIH IPYTOTro COOBITHS
312. Tpoussenenue AByX COOBITHI — 3TO

1) mpousBeneHUE BEPOATHOCTEHN ITUX COOBITHIT

2) Mepbl BO3MOXHOCTH OJTHOBPEMEHHOTO MOSBICHHUS 3THX COOBITHI

3) cobbITHE, COCTOSAIIEE B OJJHOBPEMEHHOM IMOSIBJIEHUH 3THX COOBITHI

4) coObITHE, COCTOSILICE B MOSIBJICHHU OJTHOTO HJIM IPYrOro COOBITHS
313.  ®opmyna P(A+B)=P(A)+P(B) cinysKuT 1151 BHIYUCIEHUS CYMMBI BYX

1) COBMECTHBIX COOBITHI

2) coObITHii, 00pa3yrOIKUX TOIHYIO TPYIITY COOBITHIT

3) OCTOBEpHBIX COOBITHIA

4) coObITHIA, MOAYMHEHHBIX TOJIFKO OWHOMHUHAIEHOMY 3aKOHY

314. B ypue a 6enbIx, b uepHbIX, C KpacHBIX IapoB. BeposATHOCTH TOTO, YTO U3 YPHBI BHIHYT OEIbIH MM KpacHbIi map

paBHa...
1) (atc)(ath)
a+b+c
2) b+c
a+c
3 at+b+c
ab
4 atb+c

315. B ypue a 6enbix u b uepnbix mapos. U3 ypHbI BEIHUMAIOT JBa mapa. [1o TeopeMe YMHOKeHHs BepOsTHOCTE
BEPOSITHOCTb TOTO, 4TO 00a 1apa Oernble, paBHa. ..



a a-1

1) at+b a+b
b b
2) atb a+b
a a-1
3) a+b a+b
a a-1
4) a+b a+b-1
316.  Bpocarorcs aBa UrpanbHBIX Ky6HKa. BeposATHOCTB TOTO, YTO MPOM3BEICHUE BHIMABIIMX OYKOB PABHO 6, paBHA
1) 1/9
2) Y
3) 1/36
4) 1/16
317. B xop3uHe nexat rpubhl, cpeau Kotopbix 10% Genbix 1 40% poixux. KakoBa BeposSTHOCT TOTO, 4TO
BEIOpaHHBIN TPHO OEJbIi WiTH PHLKHN?
1) 05
2) 04
3) 0,04
4) 0,8
318. Kara u Ans nuimyT qukTant. BeposTHocTh Toro, uto Kats nomyctut ommbky, coctaBiseT 60%, a BEpOSATHOCTh
omnOku y Auu coctaiseT 40%. HaliTi BepoSITHOCTS TOTO, 9TO 00€ AEBOYKH HANUIIYT JUKTAHT O€3 OMIMOOK.
1) 0,25
2) 0,4
3) 0,48
4) 0,24

319. MysblkanbHas UIKoMa IPOBOAUT HAGOP ydaIuxcs. BeposTHOCTh GBITH He 3aUMCIEHHBIM BO BPEMs MPOBEPKH
MY3bIKaJIbHOTO cityxa coctasiseT 40%, a uyBcTBo purma — 10%. KakoBa BEpOSITHOCTB MOJIOKUTEIEHOTO
TECTUPOBAHUSA?

1) 054
2) 04
3) 06
4) 0,04
320. B xopsune nexar GpyKThl, cpean KoTopsix 30% GanaHoB 1 60% 1610k, KakoBa BepOsSTHOCTb TOTO, 4TO

BHIOpaHHBIN Hayran GpykT Oyjer OaHaHOM HITH 10J0KOM?

1) 0,9
2) 05
3) 0,34
4) 018

321. Hwmerorcs aBa OAMHAKOBBIX AIIMKA ¢ mapamMu. B mepsoM simuke 2 Genbix u 1 uepHblii map, Bo BTopoM — 1 Genbrii
u 4 yepHbIX mapa. Haynady BEIOMPaOT OAMH AMMK M BEIHUMAIOT U3 Hero map. BeposTHOCTh TOTO, 4TO OH OesblIit
paBHa

1
) 3
13
2) 30
13
3 15
11
4 13

322.  UmeroTcs Ba OJIMHAKOBBIX SIIMKA ¢ IIapaMu. B nepBom smuke 2 GesibIx U 1 uepHslii map, Bo BTopoM — 1 Gelbiit
n 4 yepHbIX mapa. Haynady BEIOMPAIOT O/IMH AIIMK M BEBIHUMAIOT U3 HEro mmap. BeposTHOCTh TOTo, 4TO OH YepHBIH
paBHa

1
) 3
17

2)

30



13

3) 15
11
4 13

323. B xopobke 3 mpenoxpaHuTens Ha 2 amrepa, 2 IpefoXpaHuTens Ha 5 amnep. Hayraj Bei6uparor asa
npepoxpanureisi. BepostHocTs TOro, 4To 002 OHM Ha 2 amnepa, paBHa

1) 06
2) 04
3) 03
4) 01

324. B xopobke 3 mpenoxpanuTens Ha 2 amnepa, 2 IpefoXpaHuTens Ha 5 amnep. Hayraj Bei6uparor 1sa
npepoxpanurelsi. BepostHocTh TOro, 4To 06a OHM Ha 5 amnep, paBHa

1) 06
2) 04
3) 03
4) 0,1

325.  BeposATHOCTH TOTO, YTO CTPEJIOK TIPH OJHOM BBICTpeNe BEIObET 10 0ukoB, paBHa 0,1; BepOATHOCTH BEIOHTH 9
oukoB paBHa 0.3; BepOSITHOCTH BBIOWTH 8 MM MeHbIIIe 04KOB paBHa 0,6. BEpoATHOCTE TOr0, YTO IPH OJJHOM BBICTpEIIE
CTpEIIOK BEIOBET HE MeHee 9 0UKOB, paBHA

1) 06
2) 04
3) 03
4) 01

326 BpomeHa MOHCTA U UrpajibHasa KOCTb. BepOHTHOCTL COBMCIICHUA COOBITHI: «ITOSIBUJICS F€p6», «TOSIBHIIOCH 6
OYKOB», paBHa

1
1) 9
1
2) 4
1
3 12
1
4) 16

327. B smuxe 30 mapos: 10 kpacHbIX, 5 cunux u 15 6enbix. BeiHuMaercs oauH map. BeposaTHOCTS MosABIeHHs
I[BETHOTO IIapa, paBHa

1
1) 9
1
2 4
1
3 2
1
4) 6

328.  Cayuaiinoe co6bITHE — 3TO COBBITHE, KOTOPOE

1) TPOHCXOIUT B KAXKAOM HCIBITAHUH

2) TPOUCXOINUT OJUH pa3 B CEPUH UCIIBITAHUI

3) TOPOMCXOIUT OYSHBb PEIKO

4) MOXeT NPOU30ITH WITH HE TIPOU30MTH B TAHHOM UCIIBITAHUU
329. BeposaTHOCTH COOBITHS — 3TO

1) uwcio MOosABICHUSI COOBITHI B CEPUH UCITBITAHUI

2) emWHUIIA H3MEPEHHS KOJNYEeCTBA COOBITHI

3) cremneHb yBEPEHHOCTH YEIOBEKA B TIOSIBICHUU COOBITHSI

4) gHCICHHBIE MEPBI CTETIEHH 0OBEKTUBHOM BO3MOXHOCTH
330. BenuuuHa BepOATHOCTH COOBITHS JEKHT B MpeIesax

1) or-l1mo1l

2) or-m o (1=3,14)



3) or -0 o ©
4) or0Omol
331.  JlocToBepHBIM Ha3bIBAETCA COOBITHE, KOTOPOE B PE3YNBTATE UCTIBITAHUS
1) MoXeT MpPOM30UTH, & MOXKET U HE MPOU30NTH
2) 00s3aTeNqbHO MPOU30UACT
3) He mpom30#aeT HUKOTAA
4) mpou3oMIeT ¢ BeposATHOCTHIO 0,5

332.  Bpocaercs urpaibHblii KyOuK ¢ mecThio rpansmMu. CobbiTiHe A= {BLH‘[a,Z[eT or 1 no 6 OIIKOB}

1) HeBO3MOXHOE
2) cmy4aitHoe
3) mocroBepHOE
4) penxoe
333.  HeBo3MOKHBIM Ha3bIBAETCA COOBITHE, KOTOPOE B PE3YJIbTATE UCTILITAHUS
1) MoXeT MpPOM30UTH, & MOXKET U HE MPOU30NTH
2) 00s13aTeNbHO MPOU30UACT
3) He mpom30HaeT HUKOTIa
4) mpOW30MIET C BEpOATHOCTHIO MeHee 0,5

334.  Bpocaercs urpanbHeli Ky6uK ¢ mecThbio rpaHsyMu. CoObITHe A= {anaﬂer 7 OHKOB}

1) HeBO3MOXKHOE
2) ciyuaitHoe
3) nmoctoBepHOE
4) penkoe
335.  CnyuaiiueM Ha3bIBaeTCS COOBITHE, KOTOPOE B PE3Y/IbTATE MCIBITAHHUS
1) MoXeT MPOHU30UTH, 8 MOXKET U HE MPOU3OUTH
2) 00si3aTenbHO MPOU30UACT
3) He mpou3oiineT HUKOT I
4) mnpowusoiiieT ¢ BepositHocThio 0,5

336. IMon6paceBactes MmoreTa. CoObITHE A= {BI)IHaJIeT rep 6}

1) HeBO3MOXKHOE
2) criyuaitHoe
3) ImocToBepHOE
4) penkoe
337. Tonnas rpynmna coObITHIA — 9TO
1) rpymmna cobwITHIA, KOTa B pe3yabTaTe OMbITa HEH30EKHO JOIDKHO TIPOM30UTH OJHO M3 HUX
2) Tpymma coOBITHH, BEPOSATHOCTH KOTOPBIX PaBHBI MEXIY COOOM
3) Tpymma B3aMMOUCKIFOYAIOIIUX JPYT APYra COOBITHH
4) rpyumna coObITHIA, BEPOITHOCTH KOTOPBIX PaBHBI 1

338.  Bpocaercs urpanbHelii Ky6uk. Kakoe U3 cleylomuxX HCX00B GIaronpHsITHbI COOBITHIO
B= {BBIH&]'IO YE€THOC YUCIO O‘IKOB} .

D {1,2,3,4}
y 1324}
5 15:6)

o 1246}

339.  Crarucruueckas BepoSATHOCTh COOBITHIT — 3TO
1) cpexanee apupMeTHUECKOE BEPOSITHOCTEN COOBITHI B CEPUH UCIILITAHHUI
2) cyMMa BEPOSTHOCTEN COOBITHS B CEPUU HCIILITAHHI
3) OTHOIIIEHHE YKCIIA MOSBICHUS COOBITHSI A K 00IIIEMY YHCITy TIPOM3BEACHHBIX OIBITOB
4) YKCITO TIOSIBICHUS COOBITHS B CEPUH MCTIBITAHMT

340.  Bpocarotcs mBa urpanbHeIX Kyouka. Cobeitie C= {BLIHEU‘IO 14 O‘IKOB}

1) nmocroBepHOE
2) BO3MOXHOE
3) MasoBeposTHOE
4) HEeBO3MOXKHOE
341. B rpymme 7 cTyeHTOB y4aTcs MO MaTeMaTHKE yIOBIETBOPHTENBHO, 12 — X0opomo 1 6 — oT/IHaHO. BeposaTHOCTH
TOTO, YTO OJIMH M3 CTYJICHTOB C/IACT 3a4eT He HUXKeE, YeM Ha 4 paBHa...
1) 08
2) 0,25
3) 0,72



4) 0,5
342. W3 30 yuennkoB cropTknacca, 11 3arumMaeTcs GpyT6oioM, 6 — BOTeH601I0M, 8 — 6ETOM, @ OCTaTbHBIE MPEDKKAMH B
uHy. KakoBa BEpOsSITHOCT TOTO, YTO OJIMH MPOU3BOJILHO BHIOPAHHBIH YISHHUK Kilacca 3aHUMAETCS UTPOBBIM BUIOM

criopta?
17
1 30
2; 0,5
28
3) 30
14
4 30

343. B summke nexkat KapTOUKHU ¢ GYKBaMH, M3 KOTOPHIX MOKHO COCTAaBHTB CJIOBO «dNeKTpuduKamusy». Kakosa
BEPOSATHOCTH TOTO, YTO HAyTaJl BEIOpaHHAsI OyKBa OKaXkeTcs OyKBOit K?

1
;]

1
) 1

2
y 3

344.  [Ipe rpanHu cUMMETPHYHOTO KyOHKa OKpAIIEHb! B CHHHIA LIBET, TPH — B 3€JICHBIH 1 0HA B KpacHsIil. KyOuk
1oJ0packIBalOT OJIMH pa3. BeposSTHOCTh TOT0, YTO BEPXHsS IPaHb OKaXeTcs OeJIoi, paBHa

1) 1
2) 0
3) 05
4) 01

345.  [lpe rpanu cuMMeTpHYHOTO KyOMKa OKpAlIeHbl B CHHHIA LIBET, TPH — B 3€JICHBIH 1 0/1Ha B KpacHbIi. KyOuk
1oA0packIBAlOT OJMH pa3. BeposTHOCTH TOT0, UTO BEpXHSS IPaHb OKAXKETCSI CHHEH paBHA

1
1) 2
1
2) 6
1
3) 3
3 o

346.  [ipe rpanu cMMMETPHYHOTO KyOMKa OKpallleHbl B CHHHIA LIBET, TPH — B 3€JIEHBIH 1 0/Ha B KpacHbIi. KyOuk
1oA0packIBalOT OJMH pa3. BeposTHOCTH TOT0, UTO BEpXHSS I'PaHb OKAXKETCSI 3€IEHOH, paBHa

1
1y 2
1
2) 6
1
3) 3
430

347.  JIBe rpaHM cCHMMETPHYHOTO KyOHKa OKpAIIeHb! B CHHHII IIBET, TPH — B 3€JICHBIH 1 0HA B KpacHsIii. KyGuk
1o0packIBalOT OJIMH pa3. BeposTHOCTH TOT0, 4TO BEpXHSS I'PaHb OKAXKETCsI KPaCHOM, paBHa

[E=N
~

N
N
Cwlir ol N|R

Hw
~——



348. B smmke 15 MaUei, U3 KOTOPHIX 9 HOBBIX. BEpOATHOCTH TOTO, UTO HAYAUY B3STEHI MY HOBBII paBHA. ..
1) 0,6

2) 03
3) 04
4) 1
349.  udps 1,2, 3, ..., 9, BEIIMCAHHEIE HA OTJCIbHbIE KAPTOUKU CKIIAIBIBAIOT B SIIMK M TIIATEIHHO HEPEMEIINBAIOT.
Hayran BeIHHUMAIOT OJIHY KapTOUKY. BEpOsITHOCTB TOTO, UTO YUCIIO HA 3TOW KapTOUKE YETHOE, paBHA
1
1) 3
1
2) 6
4
3) 9
1
g 4
350. Hudpsr 1, 2, 3, ..., 9, BINMUCAHHBIC HA OTCIBHBIC KAPTOUKH CKIIAIBIBAIOT B SIIUK M TIIATEIHHO CPEMCIIHBAIOT.

Hayran BeIHUMAIOT OIHY KapTO4Ky. BEpOSITHOCTb TOT0, UTO YUCIIO HA ITOM KapTOUYKE JABY3HAYHOE, paBHA
1) 0

2)

Ol O

?13 0,75

351. B suumke naxomsres 20 MIPOHYMEPOBAHHBIX MsYel. BEIHUMAIOT OUH Ms4. BEpoATHOCTH TOT0, YTO €ro HOMEP
JeTUTCS Ha TPH, paBHA. ..

1) 06
2) 04
3) 03
4) 01

352. B maptuu u3 80cnyuaitHo oto6pannbix netaneit OTK o6Hapyxun 3 HecTaHAapTHBIE AeTann. OTHOCHTEIbHAS
4acToTa MOSABJICHUS HECTaHIAPTHOU AeTann

1
1 80
3
2) 80
7
3) 80
11
4 80

353. B maprum u3 100 metaneii oTaen TEXKOHTPOIS 0GHAPYKUI 5 HeCTaHAAPTHEIX jeTaneil. Uemy paBHa
OTHOCHUTCJIbHAA 4aCTOTa IOABJICHUA HeCTaH}]apTHOﬁ I[eTaJ'II/I?

1) 0,05
2) 05
3) 1/5
4) 100/5

354. B maprum u3 10 neraneii oTen TEXKOHTPOIA 0GHAPY KK 2 HECTAHIAPTHEIX AeTaneil. UeMy paBHa
OTHOCHTEJIbHAS YaCTOTA MOSIBICHHS HECTAaHAAPTHOMN AeTanu?

1) 0,05
2) 05
3) 15
4) 02

355. B mapruu u3 120 metaneii ot/ TEXKOHTPOJIs oOHAPY KU 12 HeCTaHAAPTHBIX AeTaseil. Uemy paBHa
OTHOCHTEJIbHAS YacTOTA MOSBICHHS HECTAaHAAPTHOH fnetanu?
1) 0,05
2) 01
3) 1/5



4 02
356. B maptum u3 1000 meraneit oTaea TEXKOHTPOIA 06HAPYXKIT 12 HeCTaHIAPTHBIX AeTaneii. UeMy paBHa
OTHOCHTENbHAS YacTOTa TOABJICHHS HECTAHAAPTHOH aeTamu?

1) 0,05
2) 01
3) 0,012
4) 02

357. Ilpu crpensbe u3 BUHTOBKM OTHOCHTENbHAS YACTOTA TONAAAHUI B 11eTh paBHa 0,85. Haiftu umcio nomaganmuii,
€CIIM BCero ObLIO Mpou3BeneHo 120 BhICTpEINoB.

1) 102
2) 125
3) 25
4) 101

358.  Ilpu cTpennbe U3 BUHTOBKH OTHOCHTENbHAS YAaCTOTA MOMAAaHMii B 1enb pasHa 0,6. Haiitu yuciio momaanmuii,
€CIIM BCETO OBLIO MPOU3BeNeHO 125 BHICTpEINOB.

1) 102
2) 75
3) 25
4) 101

359. [Ipu cTpenbbe U3 BUHTOBKU OTHOCUTENbHASI YaCTOTa MonajaHuii B nenb pasHa 0,8. Haiitu yncno nmomananui,
€CITH BCero OBLIO MTPOU3BEICHO 555 BBICTPEIOB.

1) 102
2) 175
3) 444
4) 205

360. IIpu crpensbe u3 BUHTOBKM OTHOCHTENbHAS YACTOTA TOMANAHUI B 11eTh paBHa 0,55. Haiftu uncio nonaganmuii,
eci Bcero Obu10 mpousBeaeHo 1000 BEICTpeIIoB.

1) 102
2) 175
3) 444
4) 550
361 CKOIBKAMH CHOCO6aMI/I MOXHO COCTAaBUTL PACIIMCAHUC OAHOTO y‘{€6HOFO JHA U3 5 Ppa3JIMIHbIX ypOKOB?
1) 30
2) 100
3) 120
4) 5

362. B xnacce 32 ygammuxcs. CKOJTbKHMH CIOCOOAMHI MOXKHO chOPMHUPOBATH KOMAH/LY M3 4 UeloBeK /T yJacTHs B
MaTeMaTH4ecKoi onummnuaze?

1) 128
2) 35960
3) 36

4) 46788

363.  CkonbKo CyIIecTBYeT pa3IndHbIX IBY3HAYHBIX YHCEN, B 3aIIHCH KOTOPHIX MOKHO HCMOJIL30BaTh bpHI 1, 2, 3, 4,
5, 6, ecii TUGPHI B YHCIIE JOKHBI OBITh Pa3IMIHBIMHA?

1) 10
2) 60
3) 20
4) 30
364. Bsuucauts: 6! -5!
1) 600
2) 300
3) 1
4) 1000

365. B simmke HaxoauTcs 45 mapuKkoB, n3 KOTOpX 17 6enbix. IToTepsmm 2 He Genbix mapuka. Kakosa BepoSTHOCTH
TOTO, YTO BHIOPAHHBIN HayTaj MapuK OyaeT 6eiapm?

17
1) —
45
i
2) 43



3)

4)

366.
1)
2)
3)
4)

367.

43

45

17

45

CKOJIBKO pa3IMYHBIX MATU3HAYHBIX YUCET MOKHO COCTAaBUTH U3 1udp 1, 2, 3, 4, 5?
100

30

5
120

Nmerotcs MMOMHI0PLI, OT'YpIbI, JYK. CKOJIBKO Pa3JIMYHBIX CAJIaTOB MOKHO IPUT'OTOBUTH, €CJIU B KaXblil canaT

JOJI?)KHO BXOOUTh 2 Pa3JINYHbIX BUa OBOIlIeﬁ?

1) 3
2) 6
3) 2
4) 1
368.  Cxonpkumu criocobamu u3 9 yueGHBIX PEIMETOB MOKHO COCTABUTD PACIHCAHNE y4eOHOro IHA U3 6 pasIuIHBIX
YPOKOB.
1) 10000
2) 60480
3) 56
4) 39450
8l
369.  Beruucnute: 6!
1) 2
2) 56
3) 30
4
g 3
370.  Cxonpkumu crioco6aMu MOXKHO PAaCcCTAaBUTh 4 PasIuuHbIe KHUTH HA KHIDKHOM MojKe?
1) 24
2) 4
3) 16
4) 20
371. B dyr6onsroii komanze 11 uenorek. Heo6X0auMo BHIOpaTh KanuTaHa U ero 3amMectuTens. CKOIbKAMU
Croco0amMu 3TO MOYKHO CIIENIATh?
1) 22
2) 11
3) 150
4) 110
n!
|
372.  Coxpartute 1pobh: (n+1)!
1) 1
n
2) n+1
1
3 N+ 1
2
4) N+ 1
373.  Cxonpkumu crioco6aMu MOTYT BCTAaTh B OYepe/lb B OUIETHYIO KacCy S5 uenoBek?
1) 5
2) 120
3) 25
4) 100
374. Ckonbkumu criocobamu u3 25 YYEHHUKOB KJIACCa MOYKHO BBIOPATH YETHIPEX JUIsl YIaCTUS B MIPa3IHUIHOM



KoHuepte?

1)
2)
3)
4)

375.
1)
2)
3)

4)
376.

1)

2)
3)

4)
377.

1)

2)
3)

4)
378.

1)

2)
3)

4)
379.
1)
2)
3)
4)
380.

12650
100
75
10000

(n+1)!
VYipoctute BeIpaXXeHUE: ——————
(n=2)!
0,5
n+1

Yucio coueTaHuii u3 N 3J1eMEHTOB 110 K omnpemensiercs 1o popMysre. ..
n!

" (n-k)
CE:kKn;k)

P, =n!

oo K

" (k)

Yucio pasMenieHui u3 N aIeMeHToB 110 K onpenensiercs mo Gopmyre. ..

|
Ak M
" (n—k)
!
Ck — n.
" Kki(n—k)
P, =n!
k!

Yucao NepeCcTaHOBOK N- BJIEMEHTHOT'O MHOXKECTBA, COACpKAIIME N 3JICMEHTOB, OIIPEACIISICTCS 110 (I)OpMyJ'Ie

|
AK _ n!
" (n—k)
|
CKZL
" K(n—k)
P, =n!

A = k!
(n—k)

Uwcno crmocoOoB BEIOpATh ABE NETAIH U3 JAECATH PABHO

25

45

35

15

B smuke 10 neraneit. M3 Hux 8 — ctangapTHele. BeposaTHOCTb TOT0, UTO Cpely ABYX Haylady BHIOpaHHBIX

HeTaﬂCﬁ OZlHAa CTaHAapTHAas paBHA

1)

2)

4

5
1

45



1
3 9
8
4 45
381 CKOJ'H)KO CYHICCTBYCT BApUAHTOB pacCa)XKMBaHUA 6 roCTEH Ha 6 CTyHBHX?
1) 36
2) 180
3) 720
4) 300

382.  Amus pemmna cBapUTH KOMIOT U3 (PYKTOB 2-yX BHA0B. CKOJBKO Pa3IMYHBIX BAPHAHTOB (II0 COUETAHHMIO
(pYKTOB) KOMIIOTOB MOKET CBapUTh AHs, €CIIN Y Hee UMeeTcs 7 BUIOB (PPYKTOB?

1) 14
2) 10
3) 21
4) 30

11
n+D! (n+2)!

383 . YHpOCTI/ITC BBIPa>KCHUC!:

(n+1)!
1) (n+2)!
n+1
2) (n+2)!
1
5 (M+2)!(n+1)!
4; 0
384.  Cxonpkumu ciocobamu MOKHO ¢ ToMombio 6ykB K, A, B, C 0603HaYUTh BEpIIMHBI 4eTHIPEXyrOMbHIKA?
1) 12
2) 20
3) 24
4) 4
385. Ha moske crost 12 kaur. Hajme Hamo B3sTH 5 KaUr. CKOJIBKAMH CIIOCO6aMH OHA MOKET 9TO CIENATh?
1) 792
2) 17
3) 60
4) 300

386. B 12 — i sTaxuoM nome Ha 1 sTaxe B TUGT cagarcsa 9 denosek. M3BecTHO, 4TO OHM BHIHIYT rpynnaMu B 2, 3 u 4
YeJIoBeKa Ha pa3HbIX Taxax. CKOJbKMMH CIIOCO0aMU OHM MOTYT 3TO C/eNaTh, ecian Ha 2 — OM aTaxe JIudT He

OCTaHaBJIMBaeTCA?
1) 100
2) 720
3) 300
4) 60
I —!
387. Ynpoctute BhIpaXKeHUe! ke - (n 1)..
(n+1)! n!
_ -1
1) (n+2)!n!
n—(n-1)!
5 (n+1)!n!
3 1



P4

4. A%
388. Bruucoure: 8
1) 1
2) 13
3) 12
4) 32

389. B xopobke 3 rpymu u 7 6aHaHOB. BeposATHOCT TOTO, 4TO 2 BpYKTa, B3AThIE HAYady, Pa3HbIe PaBHA
1) 1

2) 0
3) 0,21
4) 05

390. B mapruu u3 10 neraneii 7 cTaHaapTHBIX. BeposATHOCTH TOTO, 4TO cpei 6 B3ATHIX Hayaady aeTaneif 4
CTaHJapTHBIX paBHA

1
1) 3
1
2) 6
1
3) 2
1
4 4

391. U3 60 BompocoB, BXOAAIIMX B GUIETHI CTYAEHT IOATOTOBMI 50. BepoATHOCTB TOTO, YTO B3ATHIA HayAauy OUIIET,
coJeprKaluil 2 Bonpoca, COCTOUT U3 NOATOTOBIEHHBIX CTYJEHTOM BOIPOCOB, PaBHa. ..

1) 0,68
2) 0,62
3) 048
4) 0,32

392. B maprum u3 20 neraneii 10 getaneif OTIMYHOTO Ka4eCTBa, 6 — XOPOIIETO, 4- YIOBIETBOPUTEILHOTO.
[TpousBossHO BBIOMpAIOT 3 AeTani. BeposaTHOCTE TOTo, U4TO BCE AETaIN OTIIMYHOTO KadecTBa, PaBHA

2
1y 17
2
2) 19
3
3 16
3
g 14

393. B maprum u3 20 neraneii 10 getaneif OTIMYHOTO Ka4eCTBa, 6 — XOPOILIETO, 4- YIOBIETBOPUTEILHOTO.
[TpousBosibHO BBIOMpAtOT 3 AeTanu. BeposaTHOCTH TOro, 4TO BCE ETAIN XOPOLIEro KadecTBa, paBHa

1
b 2
1
) 3
1
)
1
o 5

394. B rpynmne 24 cTyeHTOB, U3 HUX 6 4eJOBEeK y4yaTcsl OTJIMYHO, 10 — XOpOoIIo, OCTalbHbIE — yIOBIETBOPUTEIBHO.
JIy1s MpOBEpKH CITyYaitHBIM 00pa30M BBI3BAHBI TP CTYACHTA. BEpOSITHOCTh TOTO, YTO 3TO XOPOIITUCTHI, paBHA
1) 0,05
2) 0,04
3) 0,06
4) 0,01



395.

1)
2)
3)
4)

6
Brraucaure: Cos- P2
48
94
56
96

2
Pemute ypaBHeHue: A1 =20
(4;-5)
4

-5
9

Tpu cTpenka CTpeNsIoT B IIETb HE3aBUCUMO APYT OT Apyra. [IepBhIif CTPENIOK MonafacT B ek C BEPOSITHOCTHIO

0,6, BTOpoit —c BeposATHOCTHIO 0,7, a TpeTwit — ¢ BeposATHOCTHIO 0,75. BeposSTHOCTH XOTsI OBl OJTHOTO ITOTIaJaHHS B
LEITh, €CIIM KAXKIBIH CTPEIIOK CIENAET 0 OAHOMY BBICTPEIY PaBHa...

1)
2)
3)
4)
398.
1)
2)
3)
4)
399.

1)
2)
3)

4)
400.

0,5

0,67

0,97

1

J1Ba coObITHS HA3BIBAIOTCS IPOTHBOIIOJIOKHBIMH, €CJIN 3TH COOBITUS

COBMECTHBI

HECOBMECTHBI

HECOBMECTHBI, €IMHCTBEHHO BO3MOXKHBI IIPH UCTIBITAHWH M 00pa3yloT MOJHYIO TPYTILY
COBMECTHBI M 00pa3yIOT MOJHYIO IPYIILY

Bpocaetcs urpanbHblii KyOuK. [laHHBIC COOBITHS SIBISIOTCS TPOTHBOIMOIOKHBIMHU:

{12}, {34} (5.6}
{1},{2,3,4,5,6}
{1,2,3}, {3.4,5.6}

{4,5},{1,6}

[TpousBomutcst 5 pa3 HEKOTOPBIH OIBIT, B KAKAOM U3 KOTOPBIX MOXKET MPOoH30iTH coobiTHe A. CoObITHE

C={coObITHe A mpousoiiget xoTs Obl 2 pa3za }.OnpeaeauTh MPOTHUBOIOI0KHOE COObITHE A.

1)
2)
3)

4)
401.

{coBrrTre A npomsoiiner 5 pas}

{CO6BITI/I€ A He p ou3oiIeT HA pa3y}
{co6brme A npousoizieT MeHee ABY X P a3}
{co61;rme A mipow3oiinier qBa p asa}

A, B, C — Ttpu coObIThsi, Habmonaembie B skcriepumenTe. Coobitue E = { u3 Tpex cobwithii A, B, C npousoiiner

POBHO OZIHO} 110 (JOpPMYJIe COOBITHIT NMEET CIEAYIOIUH BULI. ..

1)

2)

3)

4)
402.

1)

2)

3)

4)
403.

e= ABC + ABC + ABC
e= ABC+ ABC + ABC
E=ABC

E=A+B+C

B kopoOxe 3 cuHHNX, 2 KpacHBIX U 4 MPOCTHIX KapaHjaama. BeposTHOCTh N3BIeYEeHHUS IBETHOTO KapaHalia paBHa

OO O gl

C’I‘peJ’IOK CTPCIIACT 10O MUIICHU, paS)IeJ'ICHHOfI Ha 3 obOnacTu. BCpOHTHOCTL nonagaHus B IICPBYLO 00J1aCTh paBHa

0,45, Bo BTOpY!0 — 0,35. BeposTHOCTB NONIajaHus IPY IIEPBOM BBICTpeEIIe JI0O B MEPBYIO, JIMOO BO BTOPYIO 001aCTh
paBHa...

1)

0,5



2) 0,75
3) 0,80
4) 0,35
404. BeposTHOCTH MOMANaHUs B 1eJIb IEPBHIM M BTOPHIM CTPEIKOM COOTBETCTBEeHHO pasHa 0,7 u 0,6. BepoaTHOCTH
TIOTIa/IaHMs B LIEJIb 00EMMH CTPEIKaMHU OJHOBPEMEHHO PaBHa...

1) 042
2) 0,13
3) 0,18
4) 0,27

405. BeposTHOCTH TIONAaHKS B LENb MPU CTPEIb0E U3 IEPBOTO U BTOPOTO OPYIHUii COOTBETCTBEHHO paBHEI: 0,7 u 0,8.
BeposiTHOCTS IONIagaHus Py OJHOM 3aJIIIE XOTS ObI OHUM M3 OpYIHH paBHa...

1) 0,56
2) 0,94
3) 09
4) 0,72

406. 3aBon BeimyckaeT 15% NpoyKIMH BBICIIETO cOpTa, 25% - IepBoro copta, 40% - BTOpOro copra, a Bee
ocTanbHOE — 6pak. HaiiTu BepoATHOCTH TOTO, 4TO BHIOpAHHOE M3/IeiHe He OyIeT GpaKOBAHHBIM.

1) 08
2) 01
3) 0,015
4) 0,35

407.  Kaxknslii u3 TpeX CTPEJIKOB CTPEJISET B MUIIEHb TI0 OHOMY pasy, MPHYeM MOMaIaHUs MEPBOrO CTPENKa
cocraisiet 90%, Broporo — 80%, Tperbero — 70%. Haiinure BeposTHOCTB TOTO, YTO BCE TPH CTPEJIKA MONAIyT B

MUIIEHEL?
1) 0,504
2) 0,006
3) 05
4) 0,3

408.  Hukonaii u JIeoHH BHIMOJHSAIOT KOHTPOIBHYIO paboTy. BeposTHOCTh OMMOKH PH BhYUCIEHUAX Yy Hukomas
cocraBisiet 70%, a y Jleornna — 30%. Haiigure BeposTHOCTB TOTO, 9TO JIeOHHA NOIMycTUT OIMOKyY, a Hukomait Her.

1) 021
2) 0,49
3) 05
4) 0,09
409 Ka)l(,ﬂblﬁ M3 TPEX CTPECJIKOB CTPEIIAICT B MUILIICHD 110 OTHOMY pa3y, IpuieM BEPOATHOCTD IMOMalaHusA 1

ctpenka cocraniseT 80%, Broporo — 70%, tperbero  — 60%. Halinure BepoaTHOCTB TOr0, 4TO JIBOE U3 TPEX
CTPEJIKOB MOMNAJeT B MUIICHb.

1) 0,336
2) 0,452
3) 0,224
4) 0,144

410. B smuxke 15 Ms4eii, 13 KOTOPEIX 9 HOBBIX. BepOATHOCTH TOTO, YTO HAy/Auy B3ATHII M4 HE HOBBIN PaBHA. ..
1) 0,6

2) 03
3) 04
4 1

411. Kaxngas u3 4 pakeT HApaBIIAETCS B CBOIO LE/Tb. BEpOATHOCTh MOpakeHNs Kaxaoii 1emu 0,6. BeposTHOCTE TOTO,
4TO TONBKO OJIHA PAKETa TIOPA3HT LeTh, PABHA

1) 0,1536
2) 0,01536
3) 0,36
4) 0,056

412. Kaxnasus 4 pakeT HampaBIISIETCS B CBOIO I1eJb. BeposTHOCT MopaxeHwust Kax1oi nenu 0,6. BeposiTHOCTH TOTO,
9TO XOTs OBI OJTHA paKkeTa MOPa3uT IIeJIb, PaBHA

1) 0,0744
2) 0,09474
3) 0,9744
4) 0,7444

413. Kaxnas us 4 paKeT HaIpaBJIIETCSl B CBOIO 11eJIb. BeposaTHOCTh nopaxeHus kaxaoi uenu 0,6. BepositHoCTh TOTO,
YTO TOJIBKO JIB€ PAKEThI [TOPa3sIT LieJb, paBHa. ..



1) 0,5632

2) 0,3645
3) 0,4562
4) 0,3456

414, Kaxnas us 4 pakeT HalpaBseTCcs B CBOKO LENb. BepoATHOCT NMopakeHus Kax10i uesu 0,6. BeposTHOCTS TOTO,
YTO XOTS OBI IBE PAKETHI TOPA3SIT 1IEJTb, PAaBHA. ..

1) 0,8208
2) 0,5964
3) 0,6584
4) 0,6459

415. Kaxnas us 4 pakeT HalpaBIseTCs B CBOIO LeNb. BepoaTHOCT MopakeHus Kax o neu 0,6. BeposTHOCTS TOTO,
YTO TOJBKO TPU PAKETHI HOPA3AT LIEJIb, PABHA. ..

1) 0,5632
2) 0,3645
3) 0,4562
4) 0,3456

416. Kaxnas us 4 pakeT HalpaBIseTcs B CBOIO LeNb. BepoaTHOCTL MOpakeHus Kax o nenu 0,6. BeposTHOCTS TOTO,
YTO XOTS OBbI TPU paKeThl IOPa3AT LeJb, PaBHA

1) 04753
2) 0,4752
3) 0,4765
4) 0,4751

417. Kaxnas us 4 pakeT HalpaBseTCcs B CBOKO 1eNb. BeposTHOCTB NopakeHus Kaxaoit uesu 0,6. BeposTHOCTS TOTO,
YTO BCE YETHIPE paKeThl IOPa3AT 1eJIb, paBHA

1) 0,2156
2) 0,1256
3) 0,1296
4) 0,1236

418. B norepee 1000 6ueToB, cpenu KoTopsix 20 BHIUTPHIIHBIX. [Ipro6peTaetcs onun 6uitet. KakoBa BeposATHOCTH
TOTO, YTO 3TOT OMJIET HEBBIUTPHIIHBIA?

1
1y 50
23 0,2
49
3y 50
43 05

419. Cocrauth 3aKOH pacipe/ieIeHNs BEPOSTHOCTEH YMCIIa MONA{aHHil B MUIIIEHD TIPU JIBYX HE3aBUCHMBIX
BBICTpEJIaX, €CIIM BEPOATHOCTD MOMAIaHuUs TIPU KaXKJOM BhICTperne paBHa 0,8...

X 1] 1 2

1) o 0,14 | 0,16 | 064

X 1 2
2) o 032 | 064
X 1] 1 2
3) Lp 08 [016 [08
X 1] 1 2
004 [032 [0.64
4) £ : = '
420. Monera nonGpachiBaercs 2 pa3a. COCTaBHTB 3aKOH PACIIPE/IENICHHs CITyJaifHOi BETMYMHBI — YHCIA TIOSBICHHS
opa.
X 1] 1 2
1) o 014 | 016 | 064
X 1 2
2) o 032 | 064
X 0 1 2
3 Lp 08 (016 |08
X 0 1 2
2) 025 (05 [023

421. Bo3MOXHBIE 3HAUEHHS CITYYaiHOM BETHMUMHBI TAKOBBI: X1=2, Xo=5, X3=8. VI3BeCTHBI BEPOATHOCTH TIEPBBIX JIBYX
BO3MOXHBIX 3HaueHuit: P1=0,4; p»=0,15. HaiiTi BeposSTHOCTH Pa.



04

1) ps=0,5;
2) ps=1;
3) p3=0,45;
4) ps=0,4.
422. Kaxue U3 JaHHBIX 3aKOHOB PacIpe/ie/IeHHs JUCKPETHOM CITyJaiiHO# BeTHIHHbI
a)
X 1] 1 2
= 01 |02 |03
&)
X 1 2 3
o 02 |04 |03
B)
X 3 3
p 05 |01 |04
r)
X 2 3 2
= 02 |07 |03
BEpHbIE:
1) a,6
2) a,B
3) 6 -
4) B E
423.  Jlau 3aKkoH pacmpesieieHus CIydaiHbIX BeqmuuH X. ONpeaenuTs pi.
1) 05
2) 06
3) 04
4) 1
424, JlaH 3aK0H pacnpe/eneHus Ciy4dailHpIX Benudud Y. Onpeaenuts p2.
Vi -1 2 3
Pi 0,3 ? 0,5
1) 01
2) 0,2
3) 03
4) 04
JaE0HR! PACTETSTSHHA CITVANHED BATHTHE 2% B | S3TaH kI Ta 0T aMm;
Xi 0 1 i - 2 3
- ¥l
p 0.6 0.4 0j 0.2 0.2 05
J4K0H COBMECTHOTO pacnpenenern d 7= (- ¥ pageH. ..
425.
zk -3 -2 1 ] 1
pk 0,3 0,32 0,08 012 018
1)
zk -3 -2 -1 ] 1
pk 0,3 032 0,08 01z 0,18
2)

3)

pk 03 032 0,08 012 018




Zk 3 2 1 ] 1

pk 0.3 0,32 0,08 012 013
4)
426. Jlau 3akoH pacmpesieieHHs TUCKPETHOM cTydaiiHoit Bemmuunbl. Haittu ps u P(X<7)
X 1 3 5 7
P03 |01 |02 |ps

1) p4=0,5; P(X<7)=0,4

2) ps=0,4; P(X<7)=0,3

3) ps=0,3; P(X<7)=0,6

4) p4=0,4; P(X<7)=0,6
427.  Jlau 3aKkoH pacmpesieieHUs QUCKPETHOM ciTydaiiHoi Bemmaubl. P(X<3)
X 1 2 3 B

P 02 04 |01 | 0.3

paBHa...
1) P(X<3)=0,6
2) P(X<3)=04
3) P(X<3)=0,2
4) P(X<3)=0

428.  CocrapbTe TabmuIly pachpeeseHus BEPOATHOCTEH UKcia MOMaAaHuii B MUIIEHD TIPH TPEX HE3aBUCHMBIX
BBICTpeNIaX, €CIH BEPOATHOCTH MONAAaHUs IIPH KaXKIOM BBICTpene paBHa 0,2.

bl o 1 | 2 | 3
) p| 0512 | 038 l 0,096 ‘ 0,008
u| o 1 ‘ 2
)  Pi| 0512 | 038 | 0,00
% 1 ‘ 2 3
5 P 0,512 | 0,38 | 0,09
x; | —3 1 3 4
o | 03 l 0,5 0,2
4)

429. Kakwe u3 MIPEYUCIICHHBIX HIDKE CITYYaiHBIX BETMYWH SBIIIOTCS TUCKPETHBIME: 1) YUCITO MOMaJaHuil B MUIIICHB
mpu 10 He3aBUCUMBIX BEICTpENaX; 2) OTKIOHCHHE pa3Mepa o0padaTbiBaeMOH JeTaiy OT CTAaHAAPTA; 3) YHCIIO
HECTaHIAPTHBIX U3AEIHA, OKa3aBmuXcs B maptud u3 100 m3mennii; 4) HUCIIO OYKOB, BBIIABIINX Ha BEPXHEH IrpaHu
IIPHU OJTHOM TTOAOPACHIBAHUH UIPATBHOTO KyOuKa?

1) 1,23
2) 134
3) 123
4) 1,234
430. CocrasbTe TabnuIly pacmpeieieHns BepOATHOCTel ciydaiinoii Bemuunnbl Z=XY, eciu X u Y — He3aBUCHMBbIE
xi|||2‘3|4 wl o]
pi}ii i ‘L\z aldlz
ClTy4aiiHbIE BEIMYMHBI, 33JaHHBIE CIIEYIOIUMU TabIUIAMK PaCIpeeIeHHs: 8: L 3 LA0L] s §ulis
zk‘o\1|2‘3!4
S IR 1 ' I
1) El s | o| o |15] 15

2 ‘ 5 | o | 7
) m Io,mlo,se‘o,s’z

2 l—gl 9 1 12

Pe l 0.3 l 0,5 ‘ 0.2
3)xilll2l314l516
5 1 05 | 0, l 0,125 lo,oezs l0,0312510,03125

431 I[aH 3aKOH pacnupeacjIcHus ﬂHCKpGTHOﬁ cnyqafmoﬁ BEJIMYHHBL. MaTeMaTHdeckoe OXXHJJaHHUC



Y 1 2 3
r (02 (01 [03
paBHo. ..
1) M(x)=2,4
2) M(x)=2.1
3) M(x)=1,8
4) M(x)=23
X 2 4 6
432.  Jlan 3aKoH pactpeeNeHH AMCKpeTHOi ciyudaitroii pemmanmsr; LB 103 101 B | Oppenenents

3Ha4YeHHE p3 1 M(X).
1) ps:=0,6; MX=7,6
2) ps=0,7; MX=2,7
3) ps=0,6; MX=4,6
4) ps=0,8; MX=4
433. CnyuaiiHas AuCKpeTHAs BETMUMHA PUHUMAET TPU BO3MOKHBIX 3HAYEHHMS: X1=4 ¢ BepOATHOCTBIO P1=0,5; Xo=6 ¢
BEPOSITHOCTBIO P2=0,3 ¥ X3 ¢ BEpoATHOCTHIO P3. Haiitu X3 1 3, 3Has, uto M(x)=8.
1) x3=20; p3=0,2
2) x3=18; ps=0,1
3) x3=21; ps=0,2
4) x3=20; ps=0,3
434. Haiitu MaTeMaTHYECKOE OXKMIAHHE YHCIIA TIOSBICHUH COOBITHS A B 0JJHOM MCIIBITAHUH, E€CIIH BEPOSITHOCTB 3TOr'0
cobwitus P(A)=0,8.

1) M(x)=0,7
2) M(x)=0,8
3) M(x)=03
4) M(x)=0,5

L8]

=
b

=1 1]
[ ]

435.  Jlau 3aKoH pacmpeiesieHUs TUCKPETHOM CITydaiiHOM BeTHYHHBI . Onpenenuts M(X).
1) 3,9424
2) 3
3) 4
4) 0,24
436. Jlam 3aKOH paclpeIeNICHUS] IUCKPETHOM CIIy4aiflHON BENMIUHbL X U Y
v 0 4 5 X 0 5 1
P 03 [06 [01 P 0.1 [o4 [035 . Haiitn M(X-Y).
1) M(X-Y)=2,5
2) M(X-Y)=8,4
3) M(X-Y)=7,5
4) M(X-Y)=2,6

437.  Jlaubl uncioBble XapaKTEPUCTHKH JABYX ciydaiHbIx BemmuuH X u Y: MX=3, MY=7. Haiitu M(3X+2Y).
1) M(3X+2Y)=23;
2) M(3X+2Y)=21,
3) M(3X+2Y)=25;
4) M(3X+2Y)=23;
438.  Jla cTpenka HE3aBUCHMO JPYT OT APYTra CTPEISIOT 110 OJHOH 1en. BeposTHOCTb Monaaanus B eJb IEPBOTo
cTpenka paeHa 0,7; Broporo — 0,8. HaiiTu MaTeMaTHyecKoe 0KHIaHHE YKCIIA TONaJaH|i B EIb.

1) MX=15
2) MX=0,7
3) MX=0,8
4) Mx=14

439. MaremarndecKoe 0XKHIaHHE TUCKPETHOMN CITydaiHOM BETHUIHHBI MOXKHO PACCUHTATh TI0 (hOpMyJIe
1) MX=X1+Xo+...+Xn
2y MX=X1p1+Xop2t...+XnPn
3) MX=pit+pzt...+pn

X EX X

n

4) MX

440.  Jau 3akoH pacnpeseneHus JUCKPETHOH ClydaiiHO# BemmauHb X P
1) 01
2) 1

. Ompenenuts M(x).



3) 12

4) 13
0, x<0
441. Jlana dyHkums pacnpenenenus caydaitnoii Bemmunnsl F(X)=4 X/4, 0 < X <4 . Matemarnueckoe oxuaanue X
1, x>4
paBHO:
1) 1
2) 3
3) 2
4) 25
442. ns pacuéTa qUCTepCUu TUCKPETHON CITy4YaifHOM BEJIMYMHBI HCIIOIb3yeTCsl PopMyIia:
1) DX=M [x—Mx]
2
2 px=M (X?)—Mmx
2
3 px=MX ~M(x?)
2 2
4) DX= M(X )_[ MX ]

443.  Jlaubl uMCTIOBBIE XapaKTEPHCTUKH ABYX cydaiubix Bemuunn X u Y: DX=1, DY=2. Haiitu D(4X-Y).

445,

1) D(4X-Y)=2
2) D(4X-Y)=14
3) D(4X-Y)=18
4) D(4X-Y)=18

| | 3
444, He3zaBucumeble cyuaiinpie BeTUUUHbBI X U Y 3aaHbl CIEAYIOMMMHU TaOIUIaMK pacTpeesieHus Pi 1 0,7 l 0,3
i | 2| 4
u Y I 6.6 ] 0,4 . Haittu nucnepcuto cinyqaiinoit Beauuunsl Z=X+Y.
1) 1,2
2) 15
3) 13
4) 18
Haiitu aucnepcuro ans ciiydaiiHON BenuuHbl X, 3aJaHHOM 3aKOHOM pacnpeaeeHus

446.

447,

448.

xi‘2‘3‘6 7‘8 10

oy l 0.1 l 0.2 ’ 0,2 ‘0,15 0.1
1) 4

2) 574

3) 562

4) 5,79

Ha ¢akynbrere ycneBaemocts cocrasiseT 90%. Haynauy Beiouparot 40 crynenros. Haiiante aucnepcuto
CITy4aifHOTO YHCIIa yCIEeBAIOIUX CTYJCHTOB, OKa3aBIINXCS B BRIOPaHHOMN TPYIIIIE.

1) 3,6
2) 24
3) 12
4) 35
Haiigute nucnepcuto ymciia OpakoBaHHBIX JeTajel, ecinu nmposepsercs naptus u3z 10000 geraneii, a BEposSATHOCTh
TOTO, 4TO JIETAIb OKaKeTcs OpakoBaHHOH, paBHa 0,005.
1) 50
2) 100
3) 250
4) 150
Haiitu qucnepcuto ans cay4aiiHON BeIWUYMHBL X, 3aJaHHON 3aKOHOM pacIpeeNeHus
xl’—Q‘—liO 1!3

P ‘ 0,1 l 0,2 to,25 0,35‘ 0,1



2

1
1,7875
1,856

Haiitu nucnepcuto s cinyyallHON BEIUUUHBI Y, 3alaHHON 3aKOHOM paclpeleeHUs

y,-’-s 0 1]2

9; ’ 0,1 {0,204 ‘ 0,3

2,01
2
2,36
2,202

Haiitu nucnepcuto s cinyyallHON BEIUUUHBI X, 3aJaHHON 3aKOHOM paclpeeleHus

xi12|3|4 5]6

. | 0,05 0,15‘ 0.2 '0,35 0,15| 0.1

1

1,21

1,36

1,71

N=1000, p=0.3. Haiitu aucniepcuto sl CIy9aifHONH BEITMIHHBL X.
200

150

210

310

N=150, p=0.3. Haiitu gucnepcuto ajst Ciiy4aifHONH BETHYMHBI X.
31,2

31,5

31,6

34

N=2000, p=0.2. HaiiT aucniepcuto [uisi Ciay4aiiHOH BEINYUHBI X.
310

320

300

290

N=2500, p=0.01. Haiiti mucriepcuro IS CIy4aifHOIH BeTMIuHBI X.
24,23

24,36

24,58

24,75

N=300, p=0.36. HaiiT aucniepcuto [uisi ciay4ailHOH BEINUUHBI X.
69,12

36,25

69,54

69,47

N=1000, p=0.75. Haiiti aucrepcuro Juis ciiy4ailHOM BeIn4uHbI X.
187,5

126,36

45,25

189,5

N=100, p=0.2. Haiitu nucnepcuro Juis CIiy4aiiHO! BETUYUHBI X.
12

15

16

20

N=250, p=0,33. HaiiT aucriepcuto Juisi ciay4ailHO# BEIMUUHbI X.
55

55,275

55,276

55,3

Cpennee KBaipaTHUECKOE OTKIIOHEHHE CITYYaiHON BETMYUHBI



1y oX =+DX

gy oX =DX?
3) oX=(DX )
4y oX=DX

460. Cnyuaiinas Bennuuna X 3a1aHa 3aKOHOM pacripe/ieeHUs . Haiitu
CpeIHEKBAIPATUIECKOE OTKIIOHEHHE 38 JaHHOW BEJTMYHHBL
1) 3,61
2) 1
3) 13
4) 3
461.  Ecmu M(x)=6,4u M(x?)=45,8 Toraa o(x) paBHa...
1) 2.2
2) 21
3) 2
4) 19
462. Ecmu n=100, p=0.6, Toraa o(X) paBHa...
1) 4.89
2) 488
3) 485
4) 4.23
463. Ecmu n=100, p=0.05, Torna o(x) paBHa...
1) 2.145
2) 2179
3) 2.156
4) 2.365
464. Cnyuaitnas Bennunna X 3a1ana 3akoHoM pacnpeneneans X 2 3 10 cpepnexamparnueckoe otTkioHeHHE
p 01 04 05
paBHO
1) 3,61
2) 13
3) 13
4) 3

465 O)I(I/I,I[aeTCﬂ MPUOBITHE TPEX C J10B C kTamMu. CTaTHCTHKA ITOKa3bIBacT, 4To 1% ¢ J10B IIPHUBO3AT TOBAp, HE
b b

MIPUTOJHBIH K yroTpebeHuto. BeposTHOCTh TOro, 4To XOTs ObI IBa Cy/iHa NPUBE3YT KAYECTBEHHBIN TOBap paBHa. ..
1) 0,9997

2) 0,9996
3) 0,9995
4) 0,9994

466. Oxupmaercs npuGeITHE Tpex cyaoB ¢ Gppykramu. CTaTHCTHKA MOKA3bIBAET, 4TO 1% CY/0B NPUBO3AT TOBAP, HE
MIPUTOIHBIN K yIOTpeOsieHn 0. BeposSITHOCTh TOTO, UTO HU OJTHO CYJHO HE MPUBE3ET KaueCTBEHHBIN TOBAp pPaBHA...

1) 0,013
2) 0,01
3) 0,01°
4) 0,001

467. ®opmyna BepHymM 1S BEIYMCIEHHS BEPOSTHOCTH TOTO, UTO COOBITHE A B CEPHH M3 N UCIIBITAHHIA TIOSBUTCSA M

pa3, UMCCT BUA...
m

a -a
—¢€
1) Py(m)= m!
2) Pymy=CaP A
3) Pym)= e7
Vpq
C.-CG"
4) Pym)=— 0
a+b

468. Monery Gpocaiot 5 pas. BeposTHOCTB TOTO, UTO “Tep6” BBIMALET MEHEE JABYX pa3, paBHa (371ech Py(m) —
BEPOSITHOCTH TOTO, YTO B N UCTIBITAHUSAX COOBITHE HACTYIHT M pa3)



1
2; 1-(Ps(3)+Ps(4)+Ps(5))

5

5 5
i3] vl
y 2 2

469. BepoATHOCTH BHIMIpHIIIA 10 OJHOMY JOTepeiiHoMy 6uneTy paBHa 1/7. Toria BEpOSATHOCTh TOTO, YTO JIUIIO,
HMerolIee eCTh OMIIETOB, HE BBIUTPAET MO JByM OWieTaM, paBHa

B
y \7)\7) 2
2 6
_l(ﬁJ o7
5 207
33 417

SINE:
o \7)\7) 214

470. B ypue 20 6ens1x u 10 gepHBIX mapa, IpUYeM Kbl BEIHYTHIH ITap BO3BPAMIAIOT B YPHY TIEpe] H3BICUEHUEM
creayromero. BeposiTHOCTh TOro, YTO U3 YEThIPEX BHIHYTHIX IIAPOB OKAXKETCS JBa OEJbIX, MOYKHO MPEACTABUTH B
BUzIE

, GG
, “BIG) <))
R ORSION
N

471.  JlecaTh OCBETHTENBLHEIX JIAMIIOUEK €NKH BKIIOUEHBI OCIIE0BATENbHO. BepOsSTHOCTD MEperopeTh Ul JaMIOUYKH
paBHa 0,1. BeposiTHOCTB pa3pbiBa IeTH paBHA. ..

y Ch-O1)"
) 1.Ch-(01)°
3 Cio(0.9)°
" .Clo-(09)°

472. Monery noadpacsiBaioT 8 pa3. BeposTHOCTb TOro, uTo OHa 6 pa3 ymnajer “repooM” BBEpX, PaBHA. ..
1) 6/8

1 5
2) Cgl—|=
) <L (6j
16
3) Cfl =
)82
8
ce[L
4) 2

473. Kaxnas us 4 paKeT HampaBJISIETCs B CBOIO Lieb. BeposTHOCTh mopaxeHust kaxaoi uenu 0,6. BepositHocTh TOTO,

YTO MEHEC TPEX PAKET MMOpas3iT LeJb, paBHA
1) 1)0,5248



2) 2)0,1296
3) 3)0,4752
4) 4)0,3456
474, Kaxnas us 4 pakeT HalpaBseTcs B CBOKO LeNb. BepoATHOCTL MopaxkeHus Kaxioi ueiu 0,6. BeposTHOCTS TOTO,
91O OOJIee OHOM PAKETHI MOPa3AT LEb, PaBHA

1) 1)0,7256
2) 2)0,8208
3) 3)0,9286
4) 4)0,4725

475. Kaxnas us 4 pakeT HalpaBIseTcs B CBOIO IeNb. BeposTHOCTh TopakeHus Kax ol nemu 0,6. BeposTHOCTb ToTo,
9TO HE OoJiee OHOM paKkeThl MOPa3AT LENb, PaBHA

1) 1)0,1547
2) 2)0,1235
3) 3)0,1792
4) 4)0,5648

476. B cpennem 5% CTyIeHTOB (PMHAHCOBO-KPEIUTHOTO (haKyIbTeTa C/IAIOT SK3aMEH IO BhICIIEH MaTeMaTHKe Ha
«oTIn4HOY». BepostHocTh TOro, uro M3 100 Haynady BEIOpaHHBIX CTYJEHTOB 3TOTO (haKyJIbTeTa CAAAYT IK3aMEH 110
MaTeMaTHKe Ha «OTJIUYHO» JIBa CTY/EHTA, PaBHa. ..

1) 0
2) 1
3 2
4) 3

477. B cpenneMm 5% cTyaeHTOB (PMHAHCOBO-KPEAUTHOTO (DaKyIbTETa CAAIOT SK3aMEH 10 BhICLIEH MaTeMaTHKe Ha
«oTiu4HO». HaiiTi BeposiTHOCTH TOro, uto u3 100 Haysady BEIOpaHHBIX CTYJCHTOB 3TOTO (aKyJbTeTa CAaAyT
9K3aMeH 10 MaTeMaTHKe Ha «OTJIMYHO» HEe MEHee IISITH CTYACHTOB PaBHA. ..

1) 0
2) 1
3) 05
4) 15

478.  O6bem npojak B TeUEHHE MECANA — 3TO CIydaifHas BeTMUYMHA, TOTYMHEHHAS HOPMATLHOMY 3aKOHY
pacnpenenenus ¢ napamerpamu a = 500 u a = 120. BeposiTHOCTB TOT0, YTO 00BEM TOBapa B JAHHOM MECSIIC
3aKioueH B rpanuiax ot 480 o 600 paBHa...

1) 0,365
2) 0,364
3) 0,366
4) 0,367

479. BeposTHOCTH HOpaXKeHHs U TIPH KaXI0M BhIcTpene pasHa 0,6. BeposaTHocTs Toro, uto mpu 600 BHICTpenax
YHCIIO TOMalaHui OyIeT HaxouThes B Tpanumax ot 330 o 375, pasHa...

1) 0,8882
2) 0,2456
3) 0,8883
4) 0,8884

480. BepoaTHOCTb MOSABIEHHS COOBITHS B KaX/IOM M3 HE3aBUCUMBIX MCTIBITaHUI paBHa 0,8. Haiitn BeposiTHOCTH TOTO,
910 coObITre HacTymuT 1950 pa3 B 2500 ucnpITaHAAX.

1) 0,000
2) 0,7800
3) 0,545
4) 0,0113
481. TIlyrem ompoca HoNydeHbI CIEIYIOIIME JaHHbIE O BO3PACTE (YMCIIO TIONHBIX J1eT) 25 CTYAEHTOB IEPBOT0 Kpca:
18, 17, 923, 18, 17,
19, 18 2, 17, 22
19, 21, 18, 18 1T,
%, 18 21, 17, 2l
18' lg' 17' 23' 17' . COCTaBI/ITB CTATUCTHUYECCKOC pacheHeﬂeHI/Ie CTyHeHTOB 110 B03paCTy.
ill?llBllQlQO 2t | 22 | 23
) m| 171 7| 3| 1 I 31 2| 2
% 17|18‘19[20|21|22I23
2 ml| 7| 71 3| 1] 3| 21| 2

3)



| 21 I 22 l 23 l 24 ‘25[26|27l28

milll2‘2|3 4|2‘2|3‘1|2|2

4)
482. Jlana ucxonnas Tabnuua pacnpenesienns 30 — TH aGUTYPHEHTOB 110 YHCITY GAJUIOB, MOMY4EHHBIX MU Ha
12 15 20 17 16 18
18 19 19 14 16 13
12 13 13 15 16 14
14 16 17 12 15 16

12 13 13 15

BCTYIUTCJIbHBIX OK3aMCHaAX: 15
pacnpeacicHuc a6I/ITypI/IeHTOB.

7 | 17 118 | 19 | 20 | 2t | 2| 2
) m,l7|7l3[1|3|2 2
P 17|18‘19[20|21|22,23
2) ml 71 71 3| 1| 3| 2] 2
xi|12\13|14 15‘16I17|18|lgl20
) m | 4 5\3[5 5‘3]2\2‘1
% | 18] 19 l 20 | 21 I 22 l 23 | 2 ‘25[26|27l28
m | 1 e | 2| 8| 4] 2| 2] 3] 1] 2] ¢
NI R R
z 28 7
483. BBI60pKa 3aJaHa B BUAC PACIIPEACICHUA YaCTOT: iy 1 3 6
x 2 5 7
1) w 0,10,30,6
%2 4 5 7 10
2 ; 0,15020,10,1 045
x1 4 5 89
3) Wi 0,15 0,25 0,3 0,2 0,1
% 20 40 65 80
w, 01 02 0,3 0,4
4) t
%2 6 12
484. Bribopka 3amaHa B BUE pactpejenenus yacTor: d 0T
x; 2 4 5 7 10
1) @ 0,15 0,2 0,1 0,1 0,45
X 2 6 12
2) w, 0,15 0,6 0,35
x 2 5 7
3) @ 0,10,30,6
x1 4 5 8 9
4 @i 0,15 0,25 0,3 0,2 0,1
Xq
485.  Haiitn BHIGOPOYHYIO QMCIIEPCHIO IO JAHHOMY Pacipe/Ie/eHHIO BEIGOPKH T+
n=100.
1) 8
2) 8,012
3) 8,04
4) 8,45
*i
486. Haiitu BHIGOPOUHYIO AUCMEPCHIO MO JAHHOMY PacpesieieH o BhIoopku
n=100
1) 167,22
2) 167,29
3) 167,58
4) 167,12
X
487.  Haiitu BEIGOPOUYHYIO AUCTIEPCHIO MO TAHHOMY PacHpeieieH o BHIGOpKH

n=100

17 [TocTpoiite cratucTUyeckoe

. HalTH pacnpeaciicHue OTHOCUTCIIbHBIX YaCTOT.

. HalTH pacnpeacaeHue OTHOCUTCIbHBIX YaCTOT.

186 192 194
2 G 3

, 00beEMa

340 360 375 380

20 50 18 12 ,giema
0 05 06 08
5 15 20 10 gova



0,0366

0,2365

0,0344

0,3201

Jlan uHTepBaNbHbIN cTaTHCTHYECKUH psia{2,4,6,8,10,12,14,16,18,20, }, yemy paBeH miar h gaHHOTO psija:
0

1

2

3

JlaH uHTEpBATBHBIN cTaTHCTHYCCKAMi psan{l,2,3,4,5,6,7, }, deMy paBeH mar h gaHHOTO psiia:

1

2

3

4

Jlan uHTepBaIbHbIN cTaTHCTHYECKUH psin{3,6,9,12,15,18, }, uemy paBeH miar h ganaoro psaa:
2

3

4

5

Jlan uHTepBaIbHBIN CTaTHCTHYECKUH psin{22,44,66,88,110,132,154, }, uemy paBen mar h ganHoro psia:
33

23

22

55

Jan unTepBanbHblil craTucTHyeckuit psin{12,24,36,48,60, }, uemy paBeH miar h faHHOTO psiaa:
16

15

14

12

Jlan unTepBanbHbIi cTaTucTHYecKuit psia{110,120,130,140,150,160, }, uemy paBe miar h manHoro psia:
10

20

30

40

W3amepuiu poct (¢ TouHOCTBIO 10 ¢M) 10 Haymauy oTOOpaHHBIX CTYAEHTOB. Pe3ynbraThl u3MepeHuii TakoBbl: 178,

160, 154, 183, 155, 153, 167, 186, 163, 155. [TocTpouTh MHTEPBATIBHBIA CTATUCTUYECKUHN PSLII.

1)
2)
3)
4)
495,

1)

2)

3)

178, 160,154,183,155,153,167,186,163
153,155,154,160,163,167,178,183,186
153,154,155,160,163,167,178,183,186
153,154,155,160,163,178,167,186,183

Omnpenenure NPaBUIILHBIN BU SMIMPUUECKON (QYHKIMH pacpeieNIeHus:

}‘




496. Buibopounas aucnepcus Dy BbrduciseTcs Mo Gopmye:
1) Du=x? — (), 3gecs ¥ = 7,
2) Dy=x® + ()%, 3pech ¥ = 7,
3) D,=x— ()7 3mech ¥ = 7,
4) Dy=x? — (%)% spech ¥ = i,
497. Bui60opouHYIO CPETHIOK MOKHO BBIYUCIHTS 110 (hOpMyIe:

13—
B :_in'ni
N

2) g:%zx_i‘ni
i=1

1 0

n

Zx_i'ni
i=1

4) g =%zx_i'ni
=)

498.  Boruuciuts BEIOOPOYHYIO CPEAHIO0, SCITH
n=130; x,=9;n, =6; X,=5n,=4,X,=2; n,
1) 6,1176
2) 6,1177
3) 6,11
4) 6,118

1)

X

3) Xg =

Bpems BbinosiHeHus: 70 MUHyT



8. llIkaJ1a oleHKH 06pa30BaTe/IbHBIX A0CTHXKEeHHU I

[IporieHT pe3yabTaTUBHOCTH (TIPaBUIBHBIX Ouetika ypoBHs II0OIr0TOBKH
OTBETOB) Oas1 (OTMETKa) BepOAIBHBIN aHAJIOT
90 +~ 100 5 OTJIMYHO
80+ 89 4 XOpOIIIO
70+79 3 YIIOBJICTBOPUTEIILHO
menee 70 2 HEYIOBJIETBOPUTEIIBHO

9. [lepeyeHb MaTepHUAJIOB, 060PYyAOBAHUA U MHPOPMALMOHHBIX

HCTOYHHUKOB, UCI1I0J/Ib3YE€MBIX B aTTE€CTAllUH
10cnosnaa rumepamypa:

1.boromornog, H. B. AnreOpa u Hauana aHanu3a: yaeOHOe mocodue AJis CpeTHETO
npodeccuonansHoro oopazosanus / H. B. boromonos. - Mocksa: U3narenscto KOpaiit, 2019. - 240
c. https://biblio-online.ru/bcode/428057

2.AxwmetranueBa, B.P. Maremaruka. JIuneitnas anreopa : yueOHoe mocooue / Axmerranuesa B.P.,
lansgyrounosa JI.P., MansytnunoB M.M. — Mocksa : Poccuiickuii rocyaapCTBEHHbIM YHUBEPCUTET
npasocyust, 2017. - 58 c¢. -ISBN 978-5-93916-552-5. https://book.ru/book/930928

2 Dnekmponnvie pecypcol

1.95C U3ATEJIBCTBA «BOOK.RUy». KOJUIEKLIMS CIIO http://www.book.ru
2.95C U3JIATEJIbCTBA «lOPAMTY http://urait.ru
3.96C U3JIATEJIbCTBA «JIAHb» http://e.lanbook.com

3 /lonoanumenvhasn numepamypa

1.JIapun, C. B. Anrebpa: MHOrOWwIEHBI: yueOHOe 1Tocodue A CpeiHero npodeccuoHanbHOro
obpazosanust / C. B. JlapuH. - 2-e uzn., ucnp. u fgoi. - Mocksa: M3narensctBo FOpaiit, 2019. - 136 c.
https://biblio-online.ru/bcode/441555

2.IToramos, A. I1. JIuneitHas anreOpa U aHATUTHYECKAsI TCOMETPUS: YUCOHHUK U MPAKTUKYM IS
cpenHero npodeccruonaibHoro oopazoBanus / A. I1. [loranos. - MockBa: M3natensctBo FOpaiir,
2019. - 310 c. - https://biblio-online.ru/bcode/437430

3.I'mypman, B. E. Teopus BeposiTHOCTEH U MaTeMaTH4ecKast CTATUCTHKA: YICOHHK JIJIsl CPETHETO
npodeccuonansuoro oopazosanus / B. E. 'mypman. - 12-e uza. - Mocksa: U3narensctBo FOpaiiT,
2020. - 479 c. https://urait.ru/bcode/450808

4 Kpemep, H. IIl. DnemeHThI TuHETHON anredpbl: y4eOHUK U IPAKTUKYM JUIsSI CPETHETO
npogeccuonanbHoro oopazosanus / H. I1I. Kpemep, M. H. ®punman, Y. M. Tpumus ; nox
penakmueit H. 1. Kpemepa. - 2-e uzn., ucrp. u noir. - Mocksa: UznatensctBo FOpaiit, 2020. -
422 c. - https://urait.ru/bcode/450697


https://biblio-online.ru/bcode/428057
https://book.ru/book/930928
http://www.book.ru/
http://urait.ru/
http://e.lanbook.com/
https://biblio-online.ru/bcode/441555
https://urait.ru/bcode/450808
https://urait.ru/bcode/450697

MartepuajbHO-TEXHHUYECKOE O0ecriedeHne U CUMILTUHbI

1]1\{3 MartepuanbHO-TeXHUYECKOE 00eCIeYeHUE JUCITUTUIMHBI
1.1. MynsTUMEaRITHOE 000pyTI0BaHUE
1.2. Kommbrorepsr
1.3. KomrmiekT y4yeOHOW # y4eOHO-METOAMYECKON JOKyMeHTanmuu (ydeOHas W ydeOHo-
METOIMYECKas JINTEPATypa, 3aJaYHIKH, YIeOHO-METOANYECKHUI KOMILJICKC IO JUCITUILINHE,
MIpe3eHTAIlMOHHBIE MaTEpUaJbl).
1.4. KoMIuiekT yueOHO-HarIsITHBIX TOCOOM (TaOJIUIIbI, TUTAKATHI)




10. I'mtoccapuil OCHOBHBIX TEPMHUHOB U ONpee/ieHUu, u3ydyaeMbIX
B JUCIIMILIMHe «MaTeMaTHKa»

AprymeHr

- He3aBMCHMasl IEPEMEHHAsI BEJIMYMHA, OT 3HAYEHUI KOTOPOH
3aBUCAT 3HAUCHUS (DYHKITHH.

Bo3pacraomas gpyHkuus

- 3TO YHKIHUSA, TSI KOTOPOH Ha HEKOTOPOM ITPOMEIKYTKE
BBIMOJIHACTCS Ciieaytolee yciaoBue: pasHocTb f(X2) - f(X1), rae X2
U X1 - I00BIE IBa YKCIa U3 JAHHOTO MTPOMEIKYTKA, 00JIaJaroIne
CBOMCTBOM X2 > X1, BCEI/1a MTOJIOKHUTEIbHA.

I'padpux pynxkuun

- o7uH U3 croco6oB 3amanus dyakuuu. [Ipeacrasiser codoit
MHOYECTBO TOUEK KOOPJAUHATHOM MJIOCKOCTH C KoopArHATaMHu (X;
f(x)). XapakrepucTHyecKrM CBOMCTBOM rpaduka GyHKIIHU
SIBIIIETCSL OTCYTCTBHE TOYEK C OJIMHAKOBBIMU a0CIIUCCaMU U
Pa3IMYHBIMK OpJIMHATAMH. JTO 3HAYMT, YTO HU OJHA TIpsMasi,
MEPIICHIUKYIIIPHAS OCH aOCIHCC, HE MOXKET MepeceKaTh rpaduka
(GyHKIMU B IBYX pa3HbIX To4Kax. ['paduk naer HarisgHOE
MpeJICTaBICHUE O cBOoMcTBaX QyHkmu. Ee o0acTs onpenencHus
- 3TO MHOKECTBO Bcex adcuucc Touek rpaduka. Ee obmactb
3HAYEHUH - ’TO MHOXKECTBO OpJIMHAT To4eK rpaduka. Ha rpaduke
Cpa3y BHJICH XapaKTep MOHOTOHHOCTH (YHKIIUH, €¢ KOPHU U
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, YETHOCTh M IIEPHOUIHOCTD,
muddepenimpyemocts. Henocrarkamu rpaduka sBISFOTCS €r0
HETOYHOCTh U OTPAHUYCHHOCTH pa3MepaMu YepPTEikKa.

JAunddepennupoBanne

- 3TO OTepaIUs HaXOXKIACHUS MPOU3BOHOM, ecu (yHKius F(X)
UMEeT MPOU3BOIHYIO B Touke Xo. Cama (hyHKIUS Ha3bIBACTCS
muddepeHIpyeMoit B 3TON TOUKe.

Kpurnueckasi Touka GpyHKIun

- 3TO TOYKa, KOTOPask IPHHAICKUT O0JIACTH OIPE/ICIICHUS
(YHKIHH U B KOTOPO# PON3BOIHAS (DYHKIIMH PaBHA HYJTIO WITH
He cymectByet. [lycth nana ¢pyukims y(x). [Tycts Touka xo
TPUHAIJICKUT 00JIACTH ONPEACIECHHs 3TON (YHKIINH, U TYCTh
»'(x0)=0 uu y'(x0) He cymecTByet. Toraa Touka xo Ha3bIBACTCS
KPUTUYECKON TOUKOM QyHKImH p(x). st 10001 HempepbIBHOM
(YHKIUH CIIPaBEIIMBO YTBEPIKACHHE: €€ JTOKATHHBIE MAKCHMYMBI
¥ JIOKaJIbHbIC MUHIMYMBI HE MOT'YT JIOCTHTaThCsI HU B KAKHUX
TOUYKaxX, KpoMe Kputhuueckux. O0paTHOE HEBEPHO: HE BCSIKas
KpUTHYECKasl TOUKa SIBJSIETCS TOUYKOW MaKCHMyMa W
MHHUMYMa.

JlokanbHBI MAKCUMYM

- 9TO 3Ha4YeHUe (PYHKIUH B TOYKE JIOKATLHOTO MAaKCUMYyMa, T.€. B
TOYKE, B KOTOPOH (PYHKIIMSI MEHSET BO3pacTaHHe Ha yObIBAaHHE.
[Tycte mana dynxus f(X) u Touka xo, BXOAAIIas B 00,1aCTh
ompenenenust pynkuuu f(X). [Iycts cymecTByer Takas
OKPECTHOCTh TOYKH X0, BXOIAIIas B 00acTh onpezencuus f(X), B
KOTOpOH Bce 3HaueHus 3Toi (pyHKimu Menbie f(Xo). Torma Touka
X0 Ha3bIBaeTCs TOYKOH JIOKaTbHOro Makcumyma dynknuu f(X), a
yrcio f(Xo) HaspIBaeTcs oKaIbHBIM MakcuMyMoM (ynkiuu f(X).

JlokanbHBI MUHUMYM

- 9TO 3Ha4YeHUe (HYHKIUH B TOUKE JIOKAILHOTO MUHUMYMa, T.€. B
TOYKE, B KOTOPOH (PYHKIIMSI MEHSET yObIBAaHHE HA BO3pacTaHHE.
[Tycts mana dynxius f(X) u Touka xo, BXOaAIIast B 00,1aCTh
onpenenenust pynkuuu f(X). [Tycts cymecTByer Takas
OKPECTHOCTh TOYKH X0, BXOJIs11asi B 00acTph onpezencHus f(X), B




KOTOPO# BCe 3HadYeHus 31oi pyukiwu 6ombie f(Xo). Torma Touka
X0 Ha3bIBaeTCS TOYKOH JIOKabHOro MuHUMYMa QyHkiun f(X), a
yrcio f(Xo) HaspIBaeTCs oKaabHBIM MUHUMYMOM (GyHKIHH f(X).

JIokanbHBIN YKCTPEMYM

¢dynkimu f(X) - 370 ee JTOKaNbHBI MAKCUMYM U €€ JIOKATbHBIIH
MHHUMYM. TouYKa, B KOTOPOil (DYHKIIHSI MEHSET XapakKTep
MOHOTOHHOCTH, Ha3bIBA€TCSI TOYKOH JIOKAJIBHOTO IKCTPEMyMa, a
3HaYeHUE (DYHKIIMHU B ITON TOYKE HA3BIBACTCS JIOKATBHBIM
IKCTPEMYMOM.

Makcumym

- 3T0 HanOoJbIIee 3HaUeHHE (PYHKIMH Ha JAHHOM MHOJKECTBE,
BXOJISIIEM B €€ 001aCTh OMPEICIICHHUS.

B wactHOCTH, 7151 OTBHICKaHUS MaKCUMyMa (QYHKIIMH Ha
HEKOTOPOM OTpE3Ke HEOOXOIMMO CPaBHUTH 3HAUCHHS (DYHKIIMH B
KOHIIaX 3TOTO OTPE3Ka U BO BCEX TOYKAX JIOKAJTBHBIX MAaKCUMYMOB
BHYTPH OTPE3KA.

Munumym

- 3TO HAUMCHBIIICC 3HAUYCHUC (bYHKI_[I/II/I Ha JaHHOM MHOXCECTBC,
BXO/IAIIEM B €€ 00J1aCTh OTpeIeIICHHS.

B wacTHOCTH, /Il OTBICKaHUSI MUHUMYyMa (yHKIIMU Ha
HEKOTOPOM OTPE3KE HEOOXOIMMO CPaBHUTH 3HAYCHHS (DYHKIIMH B
KOHIIaX ATOTO OTPE3Ka ¥ BO BCEX TOYKAX JIOKATBHBIX MUHUMYMOB
BHYTPH OTpe3Ka.

MoHOTOHHOCTEL

- 9TO OJIHO U3 CBOICTB QyHKIMA. MoHOTOHHOCTH PyHKIMHU f(X)
3TO OJIHO U3 CIIEAYIOIUX CBOMCTB: BO3pacTaHue, yObIBaHHE,
IIOCTOSIHCTBO, HEBO3pPaCTaHNUE U HEYObIBAHNE HA TOM WJIK HHOM
IPOMEXYTKe 00J1aCTH ONPEeNICHHsI M Ha Bcel 00J1acTH
omnpenencHus. BeisicHsercs mo 3Haky pasHoctu f(x2) - f(X1), rme
X2 ¥ X1 -3TO Jr0ObIE 1BA YUCIIA U3 JaHHOT'O IIPOMEXKYTKA,
oOnanarolue cBoicTBoM: X2 > X1. Eciin Ha HEKoTopom
IPOMEXKYTKE 3Ta Pa3HOCTb BCEr /1A MOJI0KUTENbHA, TO QYHKIUS HA
ITOM NPOMEXKYTKE BO3pACTaET, €CJIM OTPULIATENIbHA, TO YOBIBAET,
€CIIM paBHa HYJIIO0, TO (PYHKLUS OCTOSHHA, €CITU
HEOTpHULaTeNbHA, TO QYHKIUS HE YObIBAET, €CIIH
HEMOJIOKUTENbHA, TO (PyHKIMS He Bo3pacTaeT. Ecnu ke 3Hak
9TON Pa3HOCTHU Ha JaHHOM ITPOMEXYTKE MEHsAETCs, TO QyHKIUS
Ha 9TOM IPOMEKYTKEe HEMOHOTOHHA.

HeBo3pacrawomas pyHkuus

- 9T0 (PYHKIHSA, U KOTOPO Ha HEKOTOPOM IIPOMEKYTKE
BBITIOJTHSIETCS ClIeAyrolee yeaoBue: pasnocts f(X2) - f(X1), rme xo
U X1 - JIIOOBIE [[BA YHCIIA U3 TAHHOTO MPOMEKYTKA, 00JI1aaromme
CBOMCTBOM X2 > X1, HETIOJIOKHUTENIbHA.

HeyObiBaromas pynkumns

- 3TO QYHKIIUSA, JUTsI KOTOPOH Ha HEKOTOPOM MTPOMEKYTKE
BBIMOJTHACTCS Cleayromee ycimoBue: pasHocTh f(X2) - f(X1), rae X2
U X1 -JI0OBIE JIBA YHCIIA U3 JAHHOTO MPOMEKYTKA, 001 aroIne
CBOWMCTBOM X2 > X1, HEOTpHIIATEIbHA.

O0s1acTh 3HAYCHUT

(GYHKIINY - TO MHOKECTBO 3HAYCHUH, KOTOPBIE TIPUHIMAET 3Ta
(byHKLMS TpU BCEX BO3MOXKHBIX 3HAUEHUSX €€ apryMEeHTa.
OO0nacTb 3HAYCHUH BBICHSETCS DIIEMEHTAPHO: IIyTEM BBISICHEHHSI
oOnactu onpezneneHus oOparHoi pyHkuuu. HeanemeHnTapHslit
c1oco0 BBISICHEHUS 00JIaCTH 3HAYEHU CBSI3aH C OTHICKAHUEM €€
sKcTpeMyMoB. O0nacTh 3HaYeHui GpyHkuu y = f(X)
o0o3Havaetcs cumBosiom E(f).

O0J1acTh onpeneneHus

- 9TO OJIHO U3 CBOMCTB (pyHKIMNA. OOIACTHIO ONpeAETICHUS
(I)yHKHI/II/I HAa3bIBACTCA MHOXKECTBO 3H3‘IGHI/II71, KOTOPBIC MOXKET
NpUHUMATH ee apryMeHT. O0nacth onpenaenenus QyHKIUH,
3alaHHON (DOPMYJIION, CUUTAETCS COBIAIAIONIEH C MHOXKECTBOM




JIOTTYCTUMBIX 3HaUYE€HUH TIepeMeHHOM B 3TOU (popmyre. O6macTh
onpenenenus pyukiuu y = f(X) obo3nauaercs cumposiom D(F).

Oo0paTHas pyHkumus

- 3T0 (YyHKIHs, 0OpaIaroas 3aBUCUMOCTh, BBIPAKAEMYIO
nanHou ¢yHkuuen. Tak, pyHKIMS HAa3pIBaeTCS 00PATHOM IS
¢byukuuu y = f(X), eciu oHa MOKeT ObITh 3a1aHa (HOPMYJIOH,
paBHOCHIBHOM (opmyiae x = f(y). ITycts y = f(X) - dyHkIms,
NPUHUMAIOIIAS KaXK/I0€ CBOE 3HAYCHUE TOJIBKO B OJHOM TOYKE.
O0pa3yeM HOBYIO PYHKITUIO CIICAYIOIIMM 00pa30M: TIOJCTaBUM B
ypaBHenue Y = f(X) BMecTo nmepeMeHHO! y MepeMEeHHYIO X, a
BMECTO IIEPEMEHHOM X repeMeHHyIo p. [lomyuutcs ypaBHeHHE X =
f(y). Beipasum u3 Hero y uepes x. [Tonyuurcs HOBOe ypaBHEHHE y

= g(X), 3amaroriee 0OpaTHYIO (HYHKIIHIO.

CaoiicTBa pyHKIHHT

yCTaHaBJIMBAaEMBbIE TIPU €€ UCCIICOBAHHUH: - 00JIaCTh
OIIpeIeIICHUs ;- 00JIaCTh 3HAUYCHUI ;- 3HAK;

- MOHOTOHHOCTb;- YeTHOCTh (HEYETHOCT );- IEPUOUIHOCTD;-
b depeHIPyeMOCTh; - BUA rpaduka.

Caoxnast pyHKIAs

- 910 pyHKIUA OT pyHKuuu. [TycTh nansl pyukiws y = f(X) u
byukims Y = g(X). [lycts mpu 3TOM Ui KaKUX-JIMOO0 3HAYCHUH X
3HaueHus g(X) BXoaaT B o0sacth onpeaenenus Gpyukuuu f(X).
Torna cymectByet ¢pynkuust f(g(X)), 1 oHa Ha3bIBACTCS CIOKHOM

dbyHKIHEH

YobiBaomasi GyHKuust

- 9T0 (pyHKIHUSA, U1 KOTOPOH HAa HEKOTOPOM IIPOMEKYTKE
BBIMOJIHACTCS Cieaytomee ycimoBue: pasHocTh f(X2) - f(X1), rae X2
U X1 - J1F00BIE J1BA YUCIIA U3 JIAaHHOTO MTPOMEXKYTKA, 00JIaIat0IIne
CBOMCTBOM X2 > X1, BCET/1a OTPHUIIATENIbHA.

YroJ1 HaKJIOHA PAMOI K OCH
abcuuce

- 9TO YrOoJI MEX]1y IOJIOKUTEIbHBIM HAIlPaBJIEHUEM OcU adcIuce
1 JIy4OM, PacIOJIOKEHHBIM B BEpXHEW MONIYTUIOCKOCTH. ITycTh
npsimasi mepecexkaeT ock abcuuce B Touke A. Touka A nenur Ty
IPSIMYIO Ha JiBa JIy4a, OJUH U3 KOTOPBIX PACIOJIOKEH B BEPXHEHN
nosryriockoct. Hazosewm ero a. Touka A nenut Ha J1Ba ny4da u
camy ock abcruce. OuH U3 Tydeil HanpasieH BripaBo. HazoBem
ero b. Yriom HakioHa npsiMoii K 0CH abCIIMCC HA3BIBACTCS YTOJT
MEXy JlydaMu a u b.

YruaoBasi Touka rpaguka

- 3TO TOYKa, B KOTOPOI HE COBMAJIAIOT JIEBOCTOPOHHSIS U
MPaBOCTOPOHHSIS KacaTenbHble. [Ipumepom coykut Touka 0 st
rpaduka y = |x|. B yrimoBbeIX ToUKax He CYIIECTBYET MPOU3BOIHOM.
Hanpumep, 4T06bI JOKA3aTh, YTO Mapaboia y = x> He MMEET
YIJIOBOM TOYKH B BEPIIHMHE, TOCTATOYHO YOSIUTHCS B
CYIIIECTBOBaHHUH MPOU3BOIHOM 3T0M PpyHKIIMU TTpH X = 0.

YobiBaomasi GyHKUust

- 3TO QYHKIIUSA, TSI KOTOPOH Ha HEKOTOPOM ITPOMEKYTKE
BBIMOJIHSCTCS Cleayrolee ycioBue: pasHocTbh f(X2) - f(X1), rae X2
U X1 - JIF00BIE J1BA YUCIIA U3 JTAHHOTO MTPOMEXKYTKa, 00J1a1aroIine
CBOWMCTBOM X2 > X1, BCET/Ia OTPHIIATEIIbHA.

Kom0unnaropuka — 3TO pa3ze] MaTEMaTUKH, U3y4JarOLIUN 3314l HaX0KICHUs
KOJIMYECTBA BCEBO3MOKHBIX KOHEUHBIX MIOJIMHOXKECTB JAHHOTO
MHOXECTBA, €CJIM 3TH IMOJIMHOXKECTBA 00JIaJal0T 3aJaHHON
XapaKTEPUCTUKOM.

Koprex €CTh YIOPALOYEHHOE IIOJIMHOKECTBO, COCTABICHHOE U3

3JIEMEHTOB JAaHHOT'O MHOKECTBA, JJIMHA KOPTEKa €CTh
KOJIMYECTBO COCTABJIAOIINX €0 5JICMCHTOB.




JexapToBo npon3BeaeHue
MHOKeCTB

G1, ..., Gn ecth MHOKeECTBO Beex G koptesxkeit Buma g = (g1, ..., gn
), tme gk IGk,1.k.n.

Pa3memmenus c MOBTOPCHUAMM

— 9710 koprexu Buga g = (g1, ..., 1 1 G. ...G.

Pasmenenusi 6e3 moBTOpeHm i

(n3 M a;meMeHTOB 10 K) — 3TO KOPTEkKH UTHHBI K U3 3JIEMEHTOB
OJIHOTO ¥ TOTO k€ M-3JIeMEeHTHOT0 MHOKecTBa G Tak, 4TOObI
9JIEMEHTHI B KOPTEKE HE MOBTOPSIIHCH.

IMepecranoBku

— 93710 pa3merieHus (03 MOBTOPEHUI) U3 M 3IEMEHTOB 110 M.

Coueranus u3 m mo k
3JICMECHTOB

— OTO HCYNNOPAAOUYCHHBIC [TOJAMHOXKCCTBA 110 k 9JICMCHTOB, B3ATBIX
M3 HEKOTOPOIro M-3JIEMEHTHOI'O MHO>KECTBA.

Oo0bennHeHHeM MHOKeCTB A U
B

Ha3bIiBaeTcst MHOKeCTBO AE B | KaxkbIil 3JIeMEHT KOTOPOTO
COJICPXKUTCS XOTsI ObI B OJTHOM M3 MHOXeCTB A i B, T.e.
COJICPKUTCS WK B A Wi B B, HITM B 00OMX ITHX MHOXECTBAX.
Oo6as xe gacth AC B 3THX MHOECTB Ha3bIBAETCS UX
nepeceueHuem.

Teopus BeposiTHOCTEI

— 3TO MaTeMaTH4ecKas HayKa, IPeIMETOM KOTOPOU SBIISIETCS
M3yYECHHUE 3aKOHOMEPHOCTEN MACCOBBIX CIIYYalHbIX SIBJICHUM.

IlousiTue coOLITHS

ABJISIETCS IEPBOHAYAJIbHBIM, HeonpeaeasieMbIM. COOBITHS MOXKHO
pa3OUTh HAa TPU KATErOpUH: docmosepHble (HaBEpHSIKA
IPOUCXOIAIINE TIPU BHIIIOJHEHNUHU JIAHHOTO KOMILJIEKCA YCIIOBHIA;
JIOCTOBEPHbIE COOBITHSI 0003HaYaeM CUMBOJIOM E),
He603MmodcHble (HABEPHSIKA HE IPOUCXOSIINE; HEBO3MOXKHbBIC
COOBITHsI 0003HAYACM CHMBOJIOM .) U ¢yuaiinble (MOTYT KaKk
IPOM30UTH, TaK U HE IPOM3OUTH NPH BHIIOIHEHUH JTAHHOTO
KOMILJIEKCa yciIoBHil, o603Hauenus: 4, B, C, ...).

CymmMmoii (mpou3sBeneHuem)
coObITHI

Ha3bIBACTCS COOBITHE, COCTOSIIIEE B MTOSBICHUN XOTsI ObI OJTHOTO
U3 coObITHi1 (COBMECTHO Bcex coObITHIT). O003HaueHue: 4 + B
(AB) cOOTBETCTBEHHO.

HpOTHBOHOJ’lO)KHbIMI/I

Ha3bIBAIOT COOBITUS 4 U A , €ClTM OHU HECOBMECTHBI 1 00pa3yIoT
MIOJIHYIO TPYIITY.

AJiredpoii coobITHI

Ha3bIBACTCSI BCIKOE MHOXECTBO cOObITHIT U, B KOTOpOM
BBITOJIHSIOTCS CIIEAYIOLINE YCIOBHS. - BBEJIEHBI ONIEpallin
CJIOKEHMSI U YMHOXEHHUS!, pE3YJIbTaThl BHITOJHEHUS KOTOPBIX
Takxe cojiepxarcs B U; - coIepKUT JOCTOBEPHbIE COOBITHUS, - JUIs
KaXKJ0ro cOOBITHS 4 COJIEPIKUTCS MY TPOTUBONOJIOKHOE A .

Aunre6poii (bopesieBckoii
anaredpoii)

Anrebpa coObITHI, coieprkalias Tak)ke BCEBO3MOXKHbIE
OECKOHEYHBIE CYMMBI.

AOCOJII0THasI IOTPEIIHOCTh

BCJIMYMHA, paBHAA pa3HOCTU MCKAY UCTUHHBIM 3HAYCHUEM YHCJIa
u HpI/I6J'II/I)KeHHI)IM €TI0 3HAUYCHUEM, ITOJTYYCHHBIM B PE3YJILTATEC
BBIYUCJICHUS WJIW U3MCPCHU

AOCOJIOTHOE OTKJIOHEHHE

OTKJIOHEHHUE, PABHOE MAaKCUMAJIbHOMY 3HAUEHHIO a0COIIOTHON
BEJIMYUHBI Pa3HOCTU MEXKY alllIPOKCUMUPYIOLIEN U UCXOTHON
(GYHKIMSIMU Ha TAaHHOM OTpEe3Ke

ANNpoOKCHMALUSA

npubimkeHne GyHKIUH, IPU KOTOPOM JIaHHYIO GyHKIHUIO f(X)
TpeOyeTcs MPUOINKEHHO 3aMEHUTh HEKOTOPOH PyHKIHEH ((X)
TaK, YTOOBI OTKJIIOHEHHE (B HEKOTOPOM CMBIcTe) ¢(X) oT f(X) B
3aJaHHON 00JIacTH OBUIO HAUMEHBIIINM




AnnpoxkcuMHupyrmasipyHKuus

GbyHKIMS, KOTOPOH 3aMeHsIeTCsl UCXOAHAasA (QYHKIUS IPU
anmpoKCUMAIIUN

BepositHOCTB

MIOHUMAECTCS KaK HEKOTOpas YMCIIEHHAs Mepa CTEIIEHN
O6'beKTHBHOI>'I BO3MOXHOCTHU IIOABJICHUSA JaHHOT'O CO6BITI/IH, T.C.
KaXIOMy COOBITHIO A cormocTaBisieTcst (€ JHHCTBEHHBIM 00pa3oM)
Hekotopoe yncio P = P(A).

I'noGanbHasi MHTEPNOJISA LU

MHTEPIIOJSILINS, TPU KOTOPO MHTEPHONAUpYoIIas pyHKIUI @(X)
CTPOUTCS Cpa3y /sl BCErO paccMaTpUBaEMOIo HHTEPBaJa
M3MEHEHUS X

HNHurerpajabHas (Mau

alMnpoKCuManusAd npu NoCTpOCHUN HpI/I6JII/DK€HI/IH Ha

HenpepbIBHAs) HENPEPHIBHOM MHOXKECTBE TOUYEK

annpoKCcCUMAanus

HNuTepniosupoBanne THUII TOYEUHOH aNmpoKCUMAIINH, IPU KOTOPOM
UHTEPIONUpYomas QYHKIUS , IPUHUMACT B 33/IaHHBIX TOYKAX X1
TE K€ 3HaYEHUs yi, 4TO M UcXoaHast GyHKus f(X)

Hrepanus MHOTOKpaTHOE MOBTOPEHUE MpOoIecca MOCIe0BATEIbHBIX

NpUOIKEHUN

Knaccudeckasi BepoSITHOCTH

COOBITUS A — 3TO OTHOLIEHHE YUCIIa M 3JEeMEHTapHBIX UCXOJIOB,
OJaronpusTCTBYIOUMX 4, K 001IeMy YUCITy N BCEBO3MOKHBIX
HJIEMEHTAPHBIX UCXOJI0B ONBITA.

Heycha}mele MOTrpeIHOCTHA

HOTPEIIHOCTH, KOTOPbIE HE MOT'YT ObITh YMEHBIIEHBI
BBIYMCIIMTEIIEM HU JI0 Hayaja pelleHus 3a1a4d, HU B IIPOLIECCE €€
penieHus

OmnpenesieHHbINH HHTErPaJ OT
¢pynxuun f(x) Ha oTpe3ke

npeaci HHTeraHLHOﬁ CYMMBI IIPHU TAKOM HCOTPAHUYCHHOM
YBCIMYCHUH YUCJIa TOUYCK p8,36I/IeHI/I$I, IIpyu KOTOPOM AJIMHA
HanOOJIBIIETO U3 QJICMCHTAPHBIX OTPE3KOB CTPEMUTCA K HYIIIO

OTHocureabHasi MNOrpemHOCTDb

OTHOLIEHHE a0COIIOTHON MOTPEIIHOCTH K PUOIMKEHHOMY
3HAYEHUIO YKCIIA

CxeMa rumores

MpeANnoaraeT CUTyaluIo, Korjaa COObITHIO A IPEAIIECTBYET
MOSIBJICHHE OJTHOTO M TOJILKO OJTHOTO M3 TIOJTHOW TPYTIHI OMAPHO
HECOBMECTHBIX COOBITHIT (TUTIOTE3), HO 3apaHee HEM3BECTHO,
Kakas IMEHHO U3 TUIIOTe3 HACTYIHT.

Cxema Bepnyaiu

npenoaracT HajJuyre N OJJHOTHITHBIX ONBITOB (MCIBITAHUIT), B
Ka)XJIOM M3 KOTOPBIX BEPOSITHOCTH MOSIBIICHUSI COOBITUS A
SIBJISICTCSI MOCTOSIHHOM (paBHOW HEKOTOPOMY p).

CayyaiiHasi BeJIM4YMHA

X ecTh unciIoBas BCJIIMYNHA, KOTOPAasA B KaAXKIOM OIIBITC
MNPUHHUMACT OJJHO U TOJIBKO OAHO 3HAYCHUC, Hanepé)l HEHU3BCCTHOC
" 3aBUCAIICC OT CHy‘l&ﬁHHX ITPUYIHH.

JAuckperHoii Ha3bIBaeTCs
Takasi ciaydaiiHas BenuuHa X

, BCE BO3MOJKHBIE 3HaUYEHUSI KOTOPOU MOYKHO 3aIMCaTh B BUJIE
YHCJIOBOM MOCIIEIOBATEIbHOCTH (KOHEUHON HITH OECKOHEYHOH).

HenpepbiBHas cirydyaiiHast
BeJIMYMHA

X MPUHUMAET CILJIONIb BCE 3HAUEHUS U3 HEKOTOPOTO YHCIOBOTO
IIPOMEXKYTKA.

3akoH pacnpeneeHust
AUCKPETHOM c1y4aiHoi
BECJINYHNHbI

X eCTb COOTBETCTBUE MCXKIOY €€ BO3MOXHBIMM 3HAYCHUSIMU U
BCPOATHOCTAMH ITUX 3HAYCHUM.

Psix pacnpenenenus

ecTh Ta0JIHIIA, C TOMOIIBIO KOTOPO# 3a1aéTcs 3aKOH
pacropeieneHus.

DyHKIUA pacnpeaeIeHus

(nHTerpanbHas GYHKIMS) COOTHOCHT Kaxaomy XI(-.; +.)
BEPOSITHOCTH COOBITHSI, COCTOSIIIIETO B MPHHATUH BEIMYNHON X
3HAYCHHS JIEBEE TOYKH X.




Ili1oTHOCTH pacnpeneeHus

(muddepentmansHas GyHKIHS) HEMPEPHIBHON CIIyYaiiHOM
BEJIMYMHBI €CTh MPOU3BOAHASA (DYHKIIMU PACTIPEIACTICHHS.

YucsioBble XapaKTEePUCTUKHA

CIIy4ailHON BENUYUHBI X — 3TO Mamemamuyeckoe 0xcuoanue
M(X) («cpennee 3HaucHue»), oucnepcus D(X) (creneHb
paccessHUS 3HaYCHHI X OTHOCHTEIHHO MaTEMaTHYECKOTO
OKUJIaHUS) U CpedHee Keaopamuueckoe omkionenue S(X ) =
D(X).

Bbi0opka

(BBIOOpOYHAsI COBOKYITHOCTB) €CTh MHOYKECTBO O0OBEKTOB
Clly4aifHO OTOOpaHHBIX U3 OOJIBIIEr0 MHOKECTBA (Ha3bIBAEMOT0O
reHepaJIbHOH COBOKYITHOCTBIO).

O0béM BbIOOPKH

€CTh KOJIMYECTBO OTO6paHHBIX 00BEKTOB.

Bapuanrtbl

— 3T0 HabJI0JaeMble 3HaYCHHsI KOJTMYECTBEHHOTO MPU3HAKa
(3HayeHUs CITydaitHON BEJIIMYMHBI, KOTOPHIMH XapaKTEPU3YIOTCSI
00BEKThI BEIDOPOYHON COBOKYITHOCTH).

Yacrora BApHAHTBI

— YHKCJIO, IMOKA3bIBAOIICC, CKOJILKO pas3 Ha6JIIO[[a.HOCI) B
BBI60pO‘IHOI>i COBOKYIIHOCTH JaHHAS BapHWaHTA.

Crarucruveckoe
pacnpeneneHue BbIOOPKH

€CTh COOTBCTCTBHUEC MCIKAY BapHaHTaMH U COOTBCTCTBYIOLIIUMHU UM
3Ha4YCHUAIMU 4aCTOT.

BapuanuonHslii psij

€CTh TabJIHIIA, C TIOMOIIBI0 KOTOPOH 3a1aéTCsl CTATUCTHYECKOES
pacripeiesieHue.

OTHOCUTEJLHASA YacTOTA

Ha0JIr0JaeMoro 3HaueHUs (BapUaHThl) €CTh OTHOIICHHS
COOTBETCTBYIOLICH YaCTOTHI K 00bEMY BBIOOPKH.

Mopna (Mo) ectb BapuaHTa, UMCIOIIAs HAMOOJIBIIIYIO YaCTOTY.

Meaunana (Me) — 3TO 3HaYeHHE, COOTBETCTBYIOIIEE CEPEIUHE
BapHAIIOHHOTO Psijia.

Paszmaxom BapbUpOBaHUs R HAa3bIBAIOT Pa3HOCTh MEXKAY HauOoNbILIEH 1

HaVMEHbILIEH BApUAHTOM.

Bui0opounas cpenHss

(xB) ecth cpenHee aprdMeTHUECKOE BCEX HAOMIOAaeMBbIX (B
BBIOOPKE) 3HAYCHUH.

Boi0opounas aucnepeust

(DB) ecTh XxapaKTepUCTHKA PACCESTHHS HAOIIOAaeMbIX 3HAUCHHI
OTHOCHTEJIBHO UX BHIOOPOYHOM CPEIHEH.

Touyeuynas oneHka napamerpa

g €CTb €ro HpI/I6J'II/I)KéHHOG 3HA4YCHHC q*, KOTOpasa OnpeCACIACTCA
OJITHUM YMCJIOM; UHmEPBAIbHAA OUECHKA ONIPCACIIACTCS ABYMsI
YHUCJIaMH — KOHIIaMU UHTEpBajia.

JloBepUTeIbHBIH HHTEPBAJ

€CTh UHTEPBAaJl, KOTOPbIi MOKPBIBaeT (COACPIKHUT) mapameTp ( ¢
3aJ]aHHOM HaIEKHOCTBIO (JJOBEPUTEIBHON BEPOSITHOCTHIO) J.

MeToa HAMMEHBIINX
KBa/JIpaToB

— MCTOA IMOJTYYCHHA TOUCYHBIX OLICHOK ITapaMETpPOB
3aBHUCHUMOCTH, BBISIBJICHHOM OKCIICPUMCHTAJIbHBIM HyTeM
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BOIIPOCHI K JTUPPEPEHIIUPOBAHHHOMY 3AUYETY
0 TUCIUIUINHE
EH.01 MATEMATHUKA
OCHOBHOI1 podeccuoHaNbHOI 00pa30BaTeIbHOM MPOrpaMMBbI
JUISL CIIEIUAIbHOCTH

38.02.04 Kommepuus (1o oTpacjisim)

Cucrema ITMHEWHBIX ypaBHEeHUH. MeTon oOpaTHoM Matpuiisl. @opmyiel Kpamepa. Meton
l"aycca.

IIpenen pynkuuu B Touke. OCHOBHBIE TEOPEMBI O MIpEIENax.

IIpenen GyHkuuu npu X, crpeMsieMcs K OECKOHEUYHOCTH.

3ameuaTenbHble npeaensl. Yuco e.

HenpepbIBHOCTh (DyHKLIMHU B TOUKE U HA IPOMEXKYTKE.

Touka HenpepbIBHOCTU (PYHKIUH.

Touka pa3pbiBa pyHKIMH. CBONCTBA HENPEPHIBHBIX (YHKLUH.

[Ipupamenue aprymenra. Ilpupaiienue pyHkuun.

[IpousBoanas pynkuuu. Juddepenunan GpyHkiumu.

I'eomerpuyeckuii cMbICI MPOU3BOAHON. MeXaHUYEeCKHH CMBICI IIPOU3BOAHOM.

Tabnuua npon3BOIHBIX.

[TonsTre cnoxHoit pynkuuu. [Ipon3BoaHAast CIOKHON HYHKIIUH.

Cxema uccienoBanusi (PyHKIMH.

Ob6nacTb omnpeneneHus QyHKINU.

MHOXEeCTBO 3HAYCHHN (DYHKITUH.

YerHocTh M HeueTHOCTh GyHKUuU. Hymu dynkimu.

[TpomMeXyTKH 3HAKOMOCTOSIHCTBA (DYHKIIMH.

Bospacranue u yObiBaHue (DYHKIMH, MPABUIO HAXOXKACHUS MPOMEXKYTKOB MOHOTOHHOCTH.
Touku sxcTpeMyma (yHKIUH, IPABUIO HAXOXKIECHHS SKCTPEMYMOB (DYHKIUH.
[Ipon3BoiHbIE BBHICIIUX HOPSAKOB.

@U3HYECKUIA CMBICI BTOPOU MPOU3BOJHOM.

HccnenoBanue GyHKIMY C TOMOIIbIO BTOPOIl TPOU3BOAHOM.

[IepBoobpaznas.

Heonpenenennelii HHTErpAIL.

OcHOBHBIE CBOMCTBAa HEONpEEICHHOr0 MHTerpana. Tabiuia HeonpeneneHHbIX HHTETPaioB.
MeTo1pl HHTErpUPOBAHUS: METO]T HEMOCPEICTBEHHOT'O NHTETPUPOBAHMS; METO/1 3aMEHbI
NepeMEHHOH (METO/1 TOICTAHOBKH ); METOJT UHTETPUPOBAHMS 110 YaCTSIM.

OnpeneneHHplii UHTETpAJL.

[lonsiTMEe MHTErpaIbHON CYMMBI.

JlocTaToyHOE YCJIOBUE CYIIECTBOBAHUS OINPEIETICHHOI0 HHTETpajia (MHTErPUPYEMOCTH
GyHKIHN).

OcHOBHbIE CBOWCTBA ONMPEEIEHHOT0 HHTETpaa.

['eomeTpuyeckuii CMbICT OMPEIETEHHOI0 MHTETpaa.

MeTo/1p1 BIYHMCIEHUS OIIpeIeeHHbIX nHTerpanoB. ®opmyna Hetotona-JleiiOHuma.
I'eomeTpuueckue u pusnueckre NpuiI0KEeHUs ONPeIeICHHOT0 HHTerpaa.

@DYHKINN HECKOJIBKUX ITEPEMEHHBIX. YacTHbIE TPOU3BOHBIE.

[Tonsarue nudepeHInanbHOro ypaBHEHuUS.

OoOm1ee u yactHoe perieHue udepeHInaIbHOr0 ypaBHEHHs.

3anauu, npuBoAsIMeE K U PepeHIINaTbHBIM YPAaBHEHHSIM.

Mertopb! perieHust 1uddepeHIHanbHbIX YpaBHEHUH.

[TonsiTre uncnoBoro psga. CXoaUMOCTh U paCXOAUMOCTb YHCITIOBBIX PSIOB.



40. HeoOXxoauMbIii mpU3HAK CXOAMMOCTH PAJIA.

41. Ilpu3HaK cpaBHEHUS.

42. Tpusnak HanamOGepa.

43. TloHsaTre 3HaKOYEpEaYIOLIETrocs psija.

44. Tlpusnak cxogumoctu JleriOHuma.

45. AGcoitoTHas U YCIOBHAS CXOJIMMOCTh 3HAKOIIEPEMEHHOT 0 psijia.

46. OyHKIIMOHATIBHBIC PSIIBL.

47. CtenicHHBIC PSIBI.

48. O6nacTh CXOAUMOCTH CTEIIEHHOTO psijia.

49. PaznoxeHue 37eMeHTapHbIX (YHKIUN B psi MakiopeHa.

50. ITonsiTue coObITHS.

51. JlocroBepHble, HEBO3MOKHBIE, COBMECTHBIE, HECOBMECTHBIE, ITPOTUBOMOIOXKHBIE COOBITHS.

52. Knaccuueckoe orpeieseHue BepOSTHOCTH.

53. Teopema coxeHHsI BEPOSITHOCTEH.

54. eopeMa yMHOXEHHS BEPOSITHOCTEH.

55. CnyuaiiHasi BEMU4MHA.

56. JluckpeTHas U HeNpepbIBHAS CIy4YalHbIC BEJIUYHHBI.

57. 3akoH pacrpenencHus] TUCKPETHON CIIyd4ailHOM BETUYMHBI.

58. NnrerpanbHas GyHKIMS pacrnpeieNeHus HeMpepbIBHOM CllydailHOW BETUYHHBI.

59. Maremarudeckoe OKUJaHUE TUCKPETHON CIy4aliHOW BEINYHHBI.

60. OrtkioHEeHHe CiTydaiiHOM BEIUYHHBI.

61. ucnepcust AMCKPETHON CITyYaiiHON BEITUYHHBI.

62. CpeaHee KBaJpaTUYHOE OTKJIOHEHHE CITyYailHON BETHUMHBI.

63. IloBropHas u 6e3moBTOpHAs BEIOOpKH. Pempe3eHTaTuBHAs BHIOOPKA

64. 'eomeTpuyeckoe pacrnpeesieHne JUCKPETHON CIydaifHON BEeTMYNHBI

65. Cratuctiaeckoe pacrpeesneHine BEIOOpKU

66. ®opmyna ass BEIYMCICHUS JUCTIepcuu (Teopema)

67. MeTo 1 CyMM JJIs1 BEIYHUCIICHUS BBIOOPOYHBIX CPEIHEH U TUCTICPCUH

68. [lepecTaHOBKH, pa3MelIEHHUs, COUYCTAHHUS.

69. dyHKIHS pacnpe/e/IeHs, €€ CBOHCTBRA.

70. YcnoBHast BEpOSITHOCTb.

71. I'enepasibHast ¥ BEIOOpPOYHAS CPEIHUE.

72. BepoSATHOCTh MOSIBIEHUS XOTS ObI OJJHOTO COOBITHS.

73. Cratnueckast mpoBepka rumnore3. I[IpoBepka THIIOTE3sI O HOPMAJIBHOM paclpeleIeHu!
reHepanbHOi coBokynmHocTU. Kputepuii cornacus [Tupcona.

74. I'pyninoBas ¥ 00111as CpeiHuE.

75. IlokazarenbHoe pactpenenenne HCB.

76. 'eHepayibHAs U BEIOOPOYHAS TUCTICPCHUH.



