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CepTudukar:
Bnapeneu:

Conepxanue

Beenenue

[lens u 3amaun n3ydeHua TUCITUILTAHE

O0opynoBaHnue U MaTEpHUAIEB

HaumenoBanue npakTUdeCcKux padoT

ConepxaHue MpakTHYECKUX padoT

[Tpakrueckas padbora Nel Marpuier u onpenenurenu.

[Tpaktuueckas padora Ne2 Merons! pemenusa CUCTEM JIMHEUHBIX Y PABHEHUMU.
[Tpaktnueckaa padora Ned dyukumu u npenensl. Meroaer mpuOIMKEHHOTO BEI-
UUCIECHUS 3HAYCHUM (PYHKIIHIA.

[TpakTnueckas padora Ned [lpoussonnaa u qud pepenuman (PyHKIIHM OTHOMN TI€ -
PEMEHHOM.

[Tpaktuueckas pabora Ne5 Meronel nccmenoBaHusa M IMOCTPOEHHUA T'PAPUKOB
(PYHKIMH.

[Tpaktuueckas padora Ne6 BepoaTHOCTHBIE MOIEMM MTPOLIECCOB YITPABICHHUA.
[Tpaktuueckas padora Neo7 KoppemanmoHHO-pErpeCCHOHHBIN METOT HCCIEI0BA-
HUS CITy4YaHBIX BEJIMYUH.

[Tpaktuueckas padora No§ OCHOBEI BEIOOPOUHOr0 METONA U SJIEMEHTEI CTATH-
CTUUECKOW TEOPHUU OI|€HUBAHUSL.

[Tpaktuueckas padbora Ne9 Craructuueckasa runore3a. MeToasl cTaTUCTHYECKOM
MPOBEPKH THUIIOTES.

YuebHo-meronnueckoe 1 nH(POPMAITUOHHOE 00ECIIEYEHNE I CIUTLINHEL
[lepeueHs 0CHOBHOM U JOMOJHUTEIBHOM JIATEPATYPEL, HEOOXOAUMOM )1 OCBOE -
HUSA TUCHUTUINHEL

[lepeuens yueOHO-METOTUYIECKOTO 00ECTIEUEHHA CAMOCTOATEIbHON pa00TEL 00Y -
JAOMINXCA M0 TUCIUILUINHE

[lepeuens pecypcoB uH(POPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOU cetn HuTEp-
HET, HEOOX OIUMBIX I/ OCBOECHUA THUCIUILIHHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO

2C0000043ESABBBO952205E7BAS00060000043E
llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



BBe1enue

[IpakTHueckue 3aHATHA CO3AIOT ONTUMAIBHEIE TUIAKTUYECKUE YCIOBUS IS JEATEIIb-
HOCTHOTO OCBOE€HUS CTYAEHTAMH COAEpNKaHUA W METONOJIOTUA HW3Yy4aeMOW M CIMILIAHEI
«MaremaTnueCKne METOABl U MOJEIN B SKOHOMHKEY», HCIOJIB30BAHUE CIELHUAIBHOrO J1abopa-
TOPHOTO 00OPYZOBAHUA U TEXHUUECKUX CPeACTB. IIpakTuueckue 3aHATHA 3aHUMAIOT TPEUMYTIIE -
CTBEHHOE€ MECTO IMPH HU3YUEHUM O0menpo(eCCHOHATBHBIX M MPO(PECCHOHATBEHBIX TUCIIUILINH.
[IpakTHueckue 3aHATHS NPOBOIATCA C LENBI0 BRIPAOOTKH MPAKTHUECKUX YMEHWUM U IMpUOOpere-
HUS HABBIKOB B PENIIEHHHU 3a7a4, OTPA0OTKU YNPAKHEHUM, BEIMOJIHEHUHN UEPTEKEN, MPOU3BO] -
CTBE Pacy€ToB U T.II.

[lensro mpakTHUECKNX 3aHATHH ABAACTCA (POPMUPOBAHUE MPAKTUUYECKUX YMEHUH — OPO-
(peCCHOHANBHEIX (BBIMTOJIHATE OMPENEIEHHBIE OEUCTBUA, ONMEPANNN, HEOOXOAMMBIE B MOCIETY -
IONIEM B IPO(PECCHOHATEHON OEATENLHOCTH) WIM Y4€OHBIX, HEOOXOOMMBIX B MOCIEAYIOMIEH
yueOHOM OEATENRHOCTHU MO0 00mIenpo() eCCHOHATEHBIM U PO €ECCHOHATLHBIM JUCIIUILTHHAM.

bubmiorpapuuecknii CrmcOK COAEPMNKUT CBEAECHUA O CHPABOYHOU JIMTEPATYPE U TOMOJI-
HUTEIBHEIX M3IaHUAX, HEOOX0IUMBIX I8 YTy OJIEHHOTO N3y4eHUA OTAEIBHBIX BOIPOCOB.
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1. lenw u 3a0auu uzyuenus ouCyUnIuHbl

Llens 0CBOEHMA QUCIIUIUINHEI ABIAECTCA O3HAKOMIIEHHE CTYJEHTOB C BAKHEWIIMMHU METO-
OAMH 1 MOJEIIAMH KIaCCHYECKOW MAaTEMATHKH, HAITPABIECHHBIMA HA HUCITOJIE30BAHUE U PUMEHE -
HUE UX B YIPABJICHUU: METOAAMU JIMHEMHOU anreOpel, MeTonaMu au(pepeHnansHoro NCumc -
AeHUA (PYHKIUW OJHOWU MEPEMEHHOM, BEPOATHOCTHBIMH M CTATUCTUYECKUMHU MOJEIAMU U HX
MPUIOKEHUAMHI B TOCYJAPCTBEHHOM U MYHUIIMITAJIBHOM YITPABICHHH.

3amauu OCBOEHMA NUCHUIUINHEI ABIAIOTCA:

— CO3[0aHME y CTYJEHTOB OCHOB TEOPETHUECKON MOATOTOBKHM B 00JIACTH MATEMATHUE CKHUX
METOZIOB ¥ MOJEJEH B YIIPABICHUU,

— OBJIAEHUE MATEMATHUECKUM AaIMmaparoM, HEOOXOOUMBIM JIA W3YUEHMA TUCIUILINH
rOCYyJAPCTBEHHOTO U MYHMUIMOAILHOTO YIIPABICHUSA U PEHICHUS TEOPETUYECKUX WU MPaKTHde-
CKUX 3a/1a4;

— pa3BUTHE WHTEUIEKTA U (POPMHUPOBAHUE Y CTYyIEHTOB JIOTHYECKOTO U AITOPUTMHYE-
CKOT'0 MBIIUICHHS;

— BEIPa00TKA HABBIKOB CAMOCTOATEILHOTO U3YUEHU yI€OHOU M HAYUHOM JIMTEPATYPHI T10
MATEMATHYECKUM METOAM M MOJEIAM, U UX HPHIIO0 KECHUAM;

— MOBEBIMIEHUE 00MIEN KYIBTYPHI CTYIEHTOB.

2. Obopyooearnue u mamepuavl

AmmaparHeie cpencTBa: MEPEHOCHOW HOYTOYK, TPOEKTOP, TOCKA MATHUTHO-MAPK epHAS.
Yuebuas aymuTtopus mis MPOBEACHUS YUEeOHBIX 3aHATHI, OCHAIIEHA 000pPYyIOBAHUEM M
TEXHUYECKUMHU CPEICTBAMHI 00yUEHUS.

3. Haumenoganue npaxmuueckux papom

13 mux mpaktu-
Ne Temnr HanmenoBanue TeM IUCHUIUINHEL, UX KPATKOE O0BeMm geckKas
TUCIUILIHHEI coaepKanue JaCOB MOATrOTOBKA, Ja-
COB
3 cemecTp
IIpakrnueckast padbora Ne 1. Marpunier u
OMPEIETUTENH.
| Onepanuun Ham marpunaMu. OnpenenuTeni. 3
Brraucnenue onpenemmreneut 2-ro,3-ro 1 n-ro
MOPSAIKOB.

IIpakrnueckast padbora Ne 2. Meroas! pemie-
HUA CUCTEM JIMHEWHEBIX YPABHEHUM.

Pemenne cucteM ITMHENHBIX YPABHEHUM METO-
nom oOparHoi marpunsl, Kpamepa u I'aycca.

IIpakTHueckas padora Ne3. Oyukuuu u npe-
nenel. MeToasr mpuOIMKEHHOTO BEIUUCIIEHUS
3HAYCHUMN (PYHKIIMM.

3 OCHOBHEIE METOBI BEIUMCIEHHUSA NPEIECIOB 3
¢yskumil. [IppuMmenene SKBUBaIEHTHEIX Oec-
KOHEYHO MAJBIX K BEIYUCIEHUIO IIPEIENIOB

C.Epnl
Bnan

Nenct

d)yHI{umfi
uumf gﬁmaﬂ pabdora Ned. [IpomsBognas u
4 SNEKTP pecgian () YHKIIUY OTHOM IIEPEMEHHOM. 3
dukar: 2C0000043E9 _
neu; llleGayxoea Tat Eﬁ@aﬁ@?ﬁgﬁﬁg %ﬁﬁ%e q)}’HI{T_[HH p 43JITIHBIX BU
IIOB.
5 HBHR’I‘H‘IEERHH padora NeS. Meronn! uccne- 3
BrTErer e OE 202 -t e a2 623




OOBAHMA U MTOCTPOEHUA TPAPUKOB (DYHKIIHI.
JxcrpemyM (pysHkimu. Touku neperunda.
Acummrotsl. [Ipumenenne muddepentmans-
HOTO MCUUCIIEHHUA K UCCIIENOBAHUIO (PYHKIINHU U
MOCTPOEHUIO UX rPa()UKOB.

IIpakrHueckast padbora Ne6. Bepostnocraeie
MOJIENTH ITPOLIECCOB YITPABIECHHUA.

6 DNEMEHTH KOMOMHATOpUKH. Beruncnenue Be-
POATHOCTH CIYUYAUHOTO COOBITHA. BEpOATHOCTE
B CXEME MOBTOPHBIX MCITBITAHNUU.

IIpakTHyeckas padora Ne7. Koppemaimonno-
PETPECCUOHHBIN METOT UCCIEN0BAHUSA CITydal-
HBIX BEJIUYUH.

YucnoBeie XapakTEPUCTUKU TUCKPETHBIX U HE-
7 OPEPBIBHBEIX CTYYAMHBIX BEIMUMH: MATEMATHIE-
CKO€ OKMIAHUE, TUCHEPCUS, CPETHEE KBAPATH-
yeCKOe OTKIOHEHUE. M cnonp30BaHNe 9MCIOBBIX
XApPAKTEPUCTHK B KOPPEIALMOHHO-PET PECCHOH-
HOM METOJE.

IIpakTHueckast padbora Ne8. OcHoBEI BEIOO-
POYHOTO METOJA U NIEMEHTEI CTATUCTUUECK 0N
TEOPUH OLICHUBAHMA.

Br100pouHas COBOKYITHOCTE, BEIOOPOUHAS

8 (¢pynkuma pacopeneneHua. [ mcrorpamma,
MOJIWUTOH YAaCTOT. BEIUUCIEHNE TOYEUHEBIX OI1€-
HOK ITapaMeTpoB pacnpenenceHus. Beraucnenne
WHTEPBAIBHBIX OLIEHOK ITAPAMETPOB PACIIPENE-
JICHUSL.

IIpakrnueckas padora Ne9. Cratuctuueckas
runoTe3a. MeToasl CTaTUCTUUECKOU MTPOBEPKU
TUIIOTE3.

CratucTuuecKne UCCIeT0BAHNA 3aBUCUMOCTEH.
MeToap! CTaTHCTUIECKON POBEPKH THITOTES.
['umoresa 0 paBeHCTBE TE€HEPATBHEIX CPETHHUX.

HUroro:

27
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4. Codeprcarue npakmuieckux paoom
Ilpaxmuueckan paooma Nel. Mampuuywt u onpeodenumeni.

Ienw: ITproOpecT HABBIK BEIMOMHEHWS ONMEPALMK HA1 MATPULIAMA M BEIYUCIIEHUA OTIPE-
neTuTeNneH.

Ocrnoevt meopuii:
[Tpamoyronenas Tabmuma, cogepxkamnias m — CTPOK U 1 CTONOIOB HA3BIBAETCA Mampuyeu u

0003HAgaeTCy
i 1
(ay Ay o Ay (ay; A o Ay,
A=|%1 92 7 Y|y A=| 920 92 T o
ﬂml ﬂmE l‘:"mn ﬂml ﬂmE ﬂmn

| |
WM KOPOTKO Marpuny obo3navarotd = || a; ||, i = 1,2,...., m;j=1.2,..., n.

Croorcernue mampuy

[Tycre maner nBe marpunsid uB 0guHAKOBOUW pasMepHOCTH. X cymMMOl HA3BIBAETCS MAaT-
puiaC = A + B TOM k€ pa3MEPHOCTH, SIEMEHTHI KOTOPOM PAaBHEI CYMMAaM COOTBETCTBYIOMINX
51eMeHTOB Matpull 4 u B, 1.e. ecia 4 = ||ay||, B = ||by||, To 4 + B=C =||cf|.

1 -2 5§ h 1 =3
A= B=
R S T 1 R S
pumep: TOraa
| 1+2 =241 5-3|_(3 -1 2
A+B_C_,4+1 1—2  3+4 _(5 -1 7/

OTMeTHM, 9TO CKIAOBIBATE MOKHO TOJIBKO MATPHUIIEI C OAWHAKOBBIM YHCIOM CTPOK U C
OIMHAKOBBIM YHCIIOM CTOJIOIIOB.

PasnocteoB - 4 marpunl B u A (OAWHAKOBEIX CTPOCHWN) HA3EIBAETCA Takas Marpuua X,

o A+ X=8B.
A=(2 1 4| g3 5 7
Hanpumep, -2 3 1 2 -1 4 . Torma
vep_a=(3 5 7| [2 1 41 4 3

2 -1 4] =2 3 1) |4 -4 3|
E’ZHHD.’HCEHHE M ampmf

a) YMHOKEHHE MATPHUIBI HA YUCaI0. YTOOBI YyMHOXKWTH MATPUIY HA YUCIO 0, HAIO
YMHOKWUTE Ha 9TO YUACIO0 KAXKIBIN SJIEMEHT MATPULLBL:

ol ag || = aay |

2 -1 2 -1\_[6 -3
A:(a 3 A i RN i PR
[Tpumep.
0) YMHOXKEHNE TBYX MATPHII.
VYmuoxenne matpunelB Ha Marpuiy 4 BO3MOKHO TOJIBKO B TOM CIy4ae, KOrJd YHCIO
CTOOIIOB B MATPHUILIE B paBHO UM CIIy CTPOK B MAaTpulle A.
ONEeMEHT MaTp: sIC = B - A, pacnon0KEeHHEIH B I-0¥ CTPOKE U j —oM crondue (t.e. Cy) pa-
OKYMEHT MOLMUCAK N
BEH cyméﬁpﬁuﬂmaﬂﬁﬁmmememcm [ — OW CTPOKHM MAaTpHUIlbl B Ha COOTBETCTBYIONIHNE 3TEMEH-

Ceprudipg] j-2GR80RHOTIOPHE NRIP PHRASY 40000043E
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n
C;i= a”b”+a1.2b2j.+. . .+amb”j= Z a, bkj
k=

Cnengyer OTMETUTh, YTO YMHOKEHHE MATPHUILl HE 001a1a€T CBOMCTBOM KOMMYTATUBHOCTH,
T.e. AB # BA.

a1 2|, a2 1

Ipumep 1. -1 3 3 5
Nmeem
o202 1) 1(=2)+23 11425 | [ 4 11
A-B= _ _
-1 3/13 5] [-1(-2)+3:3 1:(-1)+3:5] |-11 14
poao(2 L[ 1 2| [-21-11 2(-2}+1:3)_(-3 -1

3 5/\-1 3] |31+5(-1) 32453 | (-2 21
Brisoo: AB # BA

Buiuucnenue onpedenumernei
Ecimm B Marpuile 4uciao CTPOK paBHAETCA UUCIY CTONAOIOB, T.€. M = i, TO MAaTPUIA HA3LIBA-
€TCA K8AOPAMHOU:

(“11 Ay, 0y,

A=|%1 9 7 Uy,
\ﬂnl ﬂnz ﬂnn}

Onpenenurens, COCTABIEHHBINM W3 SJEMEHTOB KBAIPATHOW MATPHUIIEI (0€3 mepecTaHOBOK )
HA3BIBAETCA ONPENETUTEIEM MATPULIBL A.

dyy dp o 4y,
AlA)="2 92 7 D
anl anZ ann

Yucno ay; a» - a» a); HA3BIBAETCA ONPEAEIUTEIIEM BTOPOTO MOPAAKA U 0003HAYAETCA CUM-

ﬂz‘ﬂll a12|=ﬂ11ﬂ22_ﬂ

g 12 oy
BOJIOM 21 2 _
OmnpenenurenemM TPETHETO MOPAIKA HA3EIBACTCS YHCIIO:
dy; dpp Ay
d:‘ﬂzl d,, ﬂgg‘zﬂllﬂﬂ Ayy ¥ Uy Agy A3+ Ay Ayg A3y =gy Ayy A3~ Ay Aoy A=A A A3
d.. Q.. @

31 32 33
(CXeMarn4eCKl BBIYMCIECHHUE OMNPENEIUTEN TPETBETO MOPANKA BBIMJLAAUT CIETYIONMM
00pazom (mpaBwiIo TPEYTOJIFHUKOB WM npaBuio Cappyca):

a ﬂu a

11
|%ﬁﬂﬂ EHT )
EKTPGHHO
CepTudukar: EEDGE‘?MSEQ&BBBBE&EDSET .
Bnapeneu: meﬁayx%ba TaT98Ha AnaacaHpuaLa

OnpenemuTens TPETHETO MOPAAKA TAKKE PABEH CyMME NMPOM3BEACHUN SIEMEHTOB HE-
HencraKATOPRICEPOKIA, (50,1011a) HA anreOpandyecKue TOMOIHEHH 3THX 3JIEMEHTOB, T.€.
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A=a,, A +a,Aptag A A=a Ap+ay Ay +ag Ay
A=a, Ay +a, Ayptayy Ay A=a,A+ay, Ay t+ag, Ay,
A=Ay Aq 405 Ayt Ay Agy; A=03A 3405 Ay + a3 Agy

Hampumep, pasIokeHHe OMpPeNeIuTels [0 SIEMEHTAM IePBOIl CTPOKH:
— 1+1Ap Ay 1+2(dy; Uy 1+3(dy 22 | —
‘ﬂ_ﬂﬂ'(_l) | ‘+ﬂ12'[_1j ‘ ‘+ﬂ13'[_1) ‘ =
dy Ay dy Ay dy Ay
mn(ﬂzz l'5'33_“5'32"5'23)_"-7'12["5'21 a3 — Ay, l'5'23)4":'13[ dy,ds)—dy 22)=

6Ay Ay Ag3+A;,A5 Ay +A 30,0y — A A3 A3 = Ay, A A 3370305, Ay,

PazmoskeHueM mo 3JIeMEeHTaM CTPOKH HJIM CTOJIOIA MOJKHO BEITHCITUTE OIPEIEINTENE JIFO-
Ooro mopsaka. B kxagecTBe mpumepa paccMOTPUM OIMPENETUTENh YETBEPTOrO MOPSIAKA M Pa3-
JIO¥HM €0 MO 3JIEMEHTAM NIEPBOH CTPOKHU.

IIpumep 2.
11_12_12 | 1 -14 1 -1 4
\ =1(=1)"3 1 3R(=1(-1)" 2 1 3]+
23 13 1 0 5 3 0 5
31 0 5

| 114 11 -1
£2:(=1)"°12 3 313(-1)"*2 3 1 |=1(5+0-3-4-0+15)+

3 1 5 310

+1(5+0-9-12—-0+10 )+2(15+8+9-36—3—-10)-3( 0—2+3+9—-0-1)=

$13—6+2-(—17)-3-9=13-6-34—-27=—-54

JlaHHBIN OMpenenuTens MOYKHO BBIYMCIMTE HUHBIM CHOCOOOM, MPUMEHHWB SJIEMEHTAPHEIE
npeoOpa3oBaHusA K CTPOKAM ONPENEIUTENA. A UMEHHO, YMHOKHM 3JIEMEHTEI IIEPBOM CTPOKHU HA
(-1) 1 cnoXkuUM € 3IEMEHTAMH BTOPOM CTPOKH, 3aTEM YMHOKHM SJIEMEHTEI ITEPBOU CTPOKH HA (-
2) U CIOXUM C COOTBETCTBYIOIIMMH SJIEMEHTAMH TPETHEH CTPOKUM W, HAKOHEI, YMHOKHUM
5JIEMEHTEI MEPBOH CTPOKH HA (-3) U CIOKUM C COOTBETCTBYIOIIMMH C IEMEHTAMH YETBEPTOU
CTpOKH. Toraa momyduMm onpenenurens 4-ro mopsAaKa, B MEPBOM CTOIOIE KOTOPOTO CTOAT HYJIU,
KPOME IIEPBOM CTPOKH, T.€. ITOIYIAEM OIPENCIUTENIEL BU/IA:

02 31 =
\0 - 3\=011Au=1*\5 _3  —3|=24-30+36+12-36-60=—54
0 4 -6 -4 +-6 4

Koumponsnwie sonpocwt u 3aoanus:
1. Kakue Marpuiiel MOKHO CKJIAIBIBATE U IO KAKOMY MPABUITY?
2. Kakumu cBonctBaMu o0samaer omepanusa CiaoxeHus marpun?! ECTe o oTnuaus ot
w KYMEHT NOONUCA
CBOTCTB G{EQMREHIH HHGSAL 0
Ceprudmcar 2C0QNKARAPMHOKHTB MATPHITY HA IUCIIO?
ranenen: et REA AN CBOHCTBAMM 00mamaroT orreparnysa YMHOKEHHS Marpuilsl Ha gucio? Ecte awm
OTJINYMA OT CBOMCTB YMHO KEHUS YU CEN!

NeiticteuTtenex: ¢ 19.08.2022 no 19.08.2023



5. YT0 HA3BIBAETCA ONPEOCIUTENEM KBAAPATHON MATPUILLEI?

6. [laitre onmpenenenre MUHOpA W ANTeOpANIECKOT0 JOMOJTHEHUSA SIEMEHTA OTIPENETUTE -
hi8

7. Kak BBIUMCIUTE OTIPEAEANUTEND, PA3Iaras €ro mo MPOu3BOIBHON CTPOKE WIN CTOJOY?

ChopmymupyiTe COOTBETCTBYIONIYIO TEOPEMY M HAMUIIMUTE (POPMYJIEI PA3IOKEHUA ONMPENEIIATE -
1 o 1-0M cTpoke (k—wy crondiy).

8. Haittu mpoussenenue marpuil A u B.

(0 1 1 2 0
La= b 1) p=13 4 5]
(2 0y (120

A=|0 3 1| B=0 3 |1

| . | .
5 o102 , AL
:“' -3 2 -1 45 1
A= | >0 || &= | -3 2 1
N -2 1 -7 8 -3 2

3. BeruucimuTe ONpenenmmTens

1 3 7 ) 4 5 L1 L1
A=[s 26 56| A= 1 -1). x y 1 1 140 1|
[ 3 -46 5, 200 53 xy 41 1 14
1 -1 2 3 =2
C 0 o P 1 1 -1 2 1
01 0 57 T s 110 3 02 1 -2 3
5 24 31 4 Jo 42 5 =21 3 4 5
IHpakmuueckasn pavoma Ne2. Memoowl petuenus cucmem JTUHCHHBIX YPAGHCHILH.
He.ﬂb: PaCCMDTpErTL pa3sJIHYHBIC METOOBI PEIICHHSA MW 3aKPEIHUTL HABBIKH PEHICHHA
CJIAY.
Ocrnoevt meopuii:
CucreManuUIMHENHBIX YPABHEHUI CNITEPEMEHHBIMHA UMEET BUL:
@, X, dLx. A+ o 4a,x, = b
., % +  d.x, 4+ o da,x = b,
,EI.EIJ];'E‘:;’MEHT “ﬂﬂﬂhl-"l;:ﬁ.H .
QMEKTPOHHORMIOADNCKIO -+ + ¢ |= N
Ceptucmkar: 2C0000043E9ABSBO52205E7BAS00060000043E e
Bnapeneu: LUeﬁanyBatil'aTbﬂHa AnekcaHgpoBHa '

rne © (1=1.2,..m;1=1.2,..n),

]
Y (k=1,2,...m) - 3amaHHBIE NEHCTBUTEILHEIE TIC-
,ﬂeﬁcran‘]@l&w c 19.08.2022 no 19.08.2023
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T :
Yucma ' (1= 1,2,...m; )= 1,2, ...,n) Ha3eBarorca ko3P PUIMEHTAMH CHUCTEMEL, 4 YUCIA

i o o
" (k= 1,2, ..,m) - cBOOOTHEIMA WICHAMH CHUCTEMEBI JIMHEHHEIX ANreOpandecKux ypaBHECHUMN
(CJIAY).
Martpuiisr
|" a,, ., e dy, |'Jt|'|| ., vy, ."JI
B R T (P
| _ | '
b " v -'I b o] e II:I -'.
A=W Uy Bondg A = “Har B s "<, KOTOPBIE COCTABJIEHBEI W3

KOA(PPUIIMEHTOB MIPU HEPEMEHHBIX U CBOOOTHBIX UIEHOB CHCTEMBI, HA3BIBAIOT COOTBETCTBEHHO
MATPHUIIEH CUCTEMBI U PACIIMPEHHON MATPULIEH CUCTEMBI.

. o o LR A
PaccmoTpum cucteMy TPEX MTUHEUHBIX YPABHEHUH C TPEMSA HEU3BECTHBIMHU -

o - ':|_

rae - KOO((pUIMEHTE TPU HEU3BECTHBIX;

- CBOOOIHBIE WIEHEHI (IMPABBIE YACTH) CH-

CTEMBI ypaBHEHUU. Onpenennurens TPETHErO MOPAIKA %, cocraBIeHHEI m3 K03 puiienToB
MPU HEW3BECTHBIX, HA3BIBAETCS onpeodeiumenem cucmembl.

Pemmmim cucreMy MTUHEHHBIX YPABHEHUH METOA0M 00paTHON MATPHILIBL:

Beeném cnenyromme 0003HaAYEHUA:

-

-

"1 L

-
s |

s

i | a
v=11 -2 2 12+2-53-6-4-3=-1b&

I T
;|

Tak xak onpenemurens MATPULIBI CUCTEMBI OTJIMUEH OT HYJA, TO Marpuiiad nmeer odpar-

T '
HYI0, 4 PEHICHUE CUCTEMBI UMECT BUA: *° A5 :

Jlns HaxoxkmeHus oOpaTHOW MATPHIEI -+

WIEMEHTOB MaTpPULIBIA:

BEITHCIITHM HJIFEGPHH‘IECKHE JOIMOJIHCHHU A

L | 3 | 1
| :"'- . 5
|3 - ; Y9
I T § | 'l- § | j
1 noxomnT noaucAn 1= =2 1
anekTroifiHonTloanucsio | 3 | 2

EEGGGGG-#SEBABBBBE_? 05E7BAS00060000043E . .
llleBayxoea T 'IleHEI Adl KCaHaposHa a | a I

A 3. A . A, .
| ' | | -2

Nencteutened: ¢ 19.08.2022 no 19.08.2023

CepTudukar:
Bnaneneu:
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]
Marpumia “* , oOparHas KA, 3a0UmETCs CIEAYIONMM 00pazom

I —1-

| ) I

- | L Fl,

51 I
|

-
| -
N

Marpuunoe peneHne CUCTEMEI UMEET B

e

it

; i b —4 . T8 3
1 f H L] [ [ H

_ I | . | ]
I I Tl 1 | Tl I |
|y | I3 | S0 - B N N B

OTCHOOd CICOYET, 4TO

= 1
ITpu ycnoBum, aro “* © ', TO eIMHCTBEHHOE PELICHNE CHCTEeMEI BEIPAKACTCS (opMyIamu
Kpamepa:
4 A, i
} — ¥y = — K —
A \ \

Pemmte mo hopmynam Kpamepa crneqyroniyro CUCTEMY JIMHENHBIX YPaBHEHUN:

v, =2x +x, = -4
: 3.".'| ' 2.'\': oY,

_'—1.1‘| - H'. - :". = —.:'

-

Brauane HaumeM ONpeaeInTeNb CUCTEMBI o =-10-40-21-8 -30++35 =

- 74. "% 20. CremoBarensHo, paccMarpuBaeMas CUCTEMA MMEET €OUHCTBEHHOE pemieHue. Brr-

UMCJIUM ONPEACIUTENN Ay
-4 -2 | | -4 |
2 2 3 A,=13 2 5
A =[5 =T =3 _ _ 4 -5 =3 _
| = 40+50-14+10-20-140=-74, =-10-80 -
| -2 -4
Vo= 2 2
15-8-60+25=-148, 1T 1 " =_10-16+84+32-30+ +14=74. Taxwm o6pazom,
peIIeHHEe TAHHOM CHCTEMEI UMEET BHI:
R S P R Y S U P
oA 74 . S A =74

Paccmotpum pemenune CJIAY meromom 'aycca. Meron 'aycca 3aknrouaercaB nmocuaeno-
BATEIHFHOM MCKIIOUEHNH HEM3BECTHRIX. J[71s1 y100CTBA BRIMUMIIEM PACIIMPEHHYIO MATPUITYH ITPH -

BEIEM €€ K TUAarOHAJILHOMY BUIY C IIOMOMIBIO 3JIEMEHTAPHEIX HPe00pa3zoBaHuil.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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-epTUPUKa

Bnaneneuy

.
.2

o
I
o |
'

¥

a4 I R R N

|
L e s QR [ SR (R N R ) S ) W T

Lt

| fn dofm

N [ — -1 3 |

al
-

L iy _"-'2 |

Beimomnum 00paTHEIN X0, 3amMUIIEM CHUCTEMY,UCXOIs U3 KOA((PUIIMEHTOB MOCIETHEN

MATPUIIBL, ¥ TTOCIEAOBATEILHO HAMAEM HEU3BECTHEBIE.
| X, + X, + 35 =4, , X, =2,

'.‘.'-_' I'}.'.': |-l" : '. - I

N
-l
L

Engly | | =-

Koumponsnvie onpocwt u 3aoanusa:

Hcnmone3yas (popmyner Kpamepa n Meron oOparHOM MATPUIIBEI HAUTH PEMIEHUA CIIETY -
ronmx CJIAY:
f f f

3x,+2x,+x,=5 X, —2X,+3X;=6 2X,—X,—X,=4
(2x +3x,+x,=1 2x,+3x,—4x,=20 3x,+4x,—2x,=11

| L2X1+X2+3X3:11 = L3X1—2x2—5x3:6 .3 L3X1—2x2+4x3:11

Pemmuts cnenyronme cucremsl merogom laycca.
r2,!:71+:il,!=:2+:£1 X;+6 x,=18
X, +2X,+5x,+7x,=24
3x,+2x,+8x,+5x,=13
2x,+8Xx,+7x,+3x,=6

s
-

\

Ilpakmuueckaa paooma Ne3. @yuxuuu u npeodenvt. Memoovt npudaAUICEHHO20 6bIYUC-
JIeHUA 3HAYeHUTl PyHKY LIl

Lenws: CHopMupOBATE HABEIKM BBIYWUCICHUSA MPENEIOB (DYHKIMI, @ TAK/KE BBEIYMCICHUA
OpPUOIMKEHHBIX 3HAUCHUH ()YHKI[HI.
Ocrnoevt meopuii:

[Tyctes pynaxmma VY =f(x) 3a7aHa B HEKOTOPOW OKPECTHOCTH TOYKH @, 3d WCKIFOUE-
HHUEM, MOXKeT OBITh, CAMON TOYKHJ.

Yucno A HasbIBaeTCA npedenom QyHKyuu f(X) B rouke X=0 , ecIM g 1ro0o0ro
nonoxurensaoro ucaa  €>0  Halindres Takoe MOMOKUTEIHHOE UHCIO §(&)>0 , UTO IS

X 0<|x—al<d
BCEX , VIOBJIETBOPSIONIMX HEPABEHCTBY , BBIMIOJIHAETCA HEPABEHCTBO
b limf(x)=
flx) |{EwmﬁTm%yqae 3AMUCHIBAIOT ~ Xx-a

Hﬁﬁﬁﬁgﬁéﬁwmb@x}m HIDIIDCTPHHPHD MOHATHA npe;:ena ()YHKIIMH B TOUKE

NAREGA

(plldc"ul )I] AnexkcaHapoBeHa

2

I —

f

|

I

|
A
L]
I
I
I
I
I
I
I
I
I
[
|
|
I

.

12
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x ¥

0 a— a X a+

Pucynok 1.
Jlng BCeX TOYEKX, OTCTOSMINX OT TOYKH @ HE JAJBIIE, YEM HA 6 | rouxn M rpajuka
(pyHKIIHI flx) nexar BHYTPA IIOJIOCEI UIMPUHOU 2 OTPAHUYEHHOU MOPSMBIMHU
y=b—e¢, y=b+e.

PaccMOTpUM HEKOTOPEIE cgoUcmBa Npeodenos PyHKYUU.

limf(x)=A, limg(x)=B

[lycts x2a x2a , C- mocrogHHag BeIWYMHA . TOTOA
limec=c
l. x+a \
) lim[C-f[x}}:l:-limf[x}:l:-ﬂ
1ilTl[E-f[x}}:c-limr[x}:c-A
3_ x%a x=¥a -
Hmr(x)+gx)=1limro+limMgx)=a+s
4_ X3 x> o e "
limlfflfx]glfxlljl:limflfx]limgf.}:]:AE
5- x=*a X X=>a .
lim_f[x}
10 WAC N
x=2a g[x}_l' B -
11T g( x) ].].mg[x]laéﬂ
6. x=*a ,_‘ECJ]}'I x—*a

Jea 3aveuamensvHblx npedena
[TepBEIil 3aMeUaTEenBHBNIT TPEAET UMEET BUL:
. sInX
lim——=1.
x20 X
BTopoit 3ameuarenbpHEI OPeIen UMEET BUL!
X

lim|1l+—| =e,
x> oo | X

|—L

L
lim |1+ x| =
x=20

PaccMoTpuM NpUMEPEI HA BEIYUCIICHUE NPEAEIOB (PYHKIMU.

12 X°+5x

lim .
v —4X°+7
IMpumep 1.Beraucours mpexen X7 %

Pemenue
[Ipn moncranoBke mpenensHOTO 3HAYEHUS APTYMEHTA ITOIYYa€EM HEONPENEIIEHHOCTh

Py OOKYMEHT UDJ:I,HHEM#
BH A ANBEKTPOHHOW NOANWCEID
Ce _ 2C0000043E9ABBBO52205E 7BAS00060000( 14.3E
Bnaneneu leb Ba TaTeAHa AnekcaHaposi
NeiA 18H" [ 08.2022 n 1 08.2023
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B mpumepax mogoOHOro THna YUCIUTENs U 3HAMEHATENE JAEIAT MOWIEHHO HA X', TIaen

2
-CTEIMeHb MHOTOYJIEHA B 3HamMeHaresne.Pazmenum 4uciaurels M 3HAMEHATEIbs Ha HAa X B
PE3YJIBTATE MTOTYUHNM:
5
. 12x°+5x . X 1240
lim > = lim = =—3,
X= o —4){ +7 x-}m_4+i _4+U
2
5 7

Tak kak, mpu = X 2%  Qyskupn X © X CTPEMATCS K HYJIFO.
X —4X—-3x+18
lim

3 o2
Mpumep 2.Beraucrurs mpegen 23 X —5X +3x+9
[Ipy mojcCTaHOBKE MPENEILHOrO 3HAUCHMSA APryMEHTa IOJY4aeM HEOMPEeIeIEHHOCT
0

BHOd E . gT00bI €€ pﬂCI{pBITB pﬂ?pﬂDHfHM T-IHCI[ITT.EJTE: H 3HAMCHATCIIE HAd MHOKHTCITH.
X°—4x*—3x+18=[x—3 (_xz—x —6/=Ix—3|(x—3] x+2)=x=3x+2]
=5 x*+3x+9=(x—3|(x*— 2x—3:,]zl:jx—?;}lix—?;}I:jx+l}zlix—?;}zlix+1}
—4x*—3x+18 [x=3](x+2)

3 2 o 2 '
X*—5x°+3x+9  [x—3)(x+1]
=3
CokpaTuM 4UCIUTEIb U 3HAMEHATENb HA MHOKHUTEIb ', B PE3yJIbTATE MOJIyUHM:
3 2
. x —4x —-3x+18 .. x+2 5§
lim 3 5 =]lim =
%33 X°—BXx°+3x+9 a3x+l 4
oA x+13=24x+1
lim - 3%
Mpumep 3.Boruncaurs mpenenr *7° VX“—3
[Ipn monxcTraHoBKE MPENENBEHOrO 3HAYEHHS APTYMEHTA IOIYYAEM HEOMPEIEIIEH -
0

HocTh Buga O , 4robBI ee PACKPBITE YMHOKHUM YHCIMTEIbL U 3HAMEHATEIb HA BBIPAKEHHE,
CGHPHH{EH'HGE qHCJ’[HTEJTI—D,H BHPH}KEI{HE, CTGHH_[EE.‘ B 3HAMCHATCIIC pﬂ?.JIﬂHCHM Hd MHOXKHTCIIIH.
o oUx+13=2vVx+1 .. Wx+13-2vx+1/lVx+13+2y/ x+1]
lim - =lim —- _ — — =
i | b Yo [

X3 Vx2—9 23 {Ix—=3]x+3][Vx+13+2 x+1|

. —3x+9
= lim ;

X3 «H_.-'“x — 3%.-"){ +3 |::1._-"|I x+13+2 "a.-"FX'l' 1 :'

_ —3 | x— 3]
= lim - - =
xXx=>3

(x—3)? [ x+3]7 [Vx+13+2+/ x+1]
1
—3(x—3°
i
(x+3 17V x+13+2Vx+1)

=0

= lim
x> 3

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO SlIl 3X

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E llm

Bnapeneu: e oBa TaTesaH KCaHapoBHa
puMep 4.Briaic s npenen X0 4x

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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0

HMmeem HeompenenéHHOCTE Buaa U, PACKPOEM €€ C [OMOIIBIO EPBOrO 3aMETaTelh-
HOT'O TTpeIena.

. sin3x .. 3sin3x 3,. sin3x 3
lim =|im == lim ==
w20 4x 40 43x 4,59 3x 4

2 xsin x
1—cos x

lim
IMpumep 5. Boruncmurs npegen X0
Bocmonb3yeMcs TPUrOHOMETPUIECKUMHA (PO PMYJTAMU:

. 2 X : . X X
251[125:1—(:05)(; 51nx:251n5c05—,

B PE3YJILTATE ITOJIYIUM
. - -

_ | V-T2 =05 — Y OO —
 Yesina 0 . 2x-Z 8N = COs = . 4XCOo5 <
lim - 5 — l1im = = — hm = =
pr— | — e R ) . _" pr—— | ) _",-
| —cosx 2sin” = S —
2 2
2 limeons = -
B [ ] J] _]
81N —  —-
1 - ~
—-lim = -
: g et ] i
2
2x=1
. 13x—1
[im
X2 w 3X+

IIpumep 6.Beiuuciure npeaen

[ToncranoBka npeneaprHOr0 3HAYEHUS MMPUBOIUT K HEOTIPEAECIEHHOCTH BUAA
Jlns €€ pacKpeITHS BOCHOJIB3YEMCS BTOPBIM 3aMEUATEIEHEIM IIPEIETOM.

Iy \2x
- L - 1im(1—i
. [3x—1 Y 3 x . [3x=1] _xewl 3Xx —
lim =lim -lim = ——1=
x3m| dX+4 X 4 X0 3x+4 . 4 2
| | l+— | © lim|1+—
3:{"] X= o) 3X_
III 1 —3.1(1__
—3X J =
X | e ] 1
= = - =—,
| 1 |3x)8 ° 0
[im|[1+—|4 3 ¢’ e
X0 %
4

Konmponsusie gonpocot u 3aoanun:

OKYMEHT MNoAarnnucAH
lalénpaammmpﬁnpﬁﬂena (pyHKIMH.

Ceprudukar:  2CODVOEHOBHLIE CROTICTBA THPEfenoB (PyHKIUI.

Bnapeneu: leGayxqeg TaTeAHa AnexkcaHgpoBHa -
? . ME‘TD,I[LI BEIYHCIICHHA HpE,I[E-‘I[DB q)}’HI{T_[I’ﬂ{.

4. HEé‘pELIITI 3aMEYaTEILHEIHN ITPENEIL.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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5. Bropou 3ameuaTrenbpHbI OpPeae.
6. Beruncors npenenst (PyHKIHiL:

2 2
. +5 . — 49
1.lim X hmx
x+43x—4 ] 2. x37 X—7
o 2xtex—1 3 —
lim . VXx—6+2
1 2x*+5x—3 lim - -
3. 2 . 4. x*-2 X'+38
i 5x°+4 x—8 i 2x° —2x+4
im —; 3 m——
5 x208X +6x7+1 6. x4 \VO—Xx—Vx—3

“m*u”'i:HJF‘E ' SINSX
M —= : 1m —
Tl."-. 3 Il?‘i Ly — X _ 8.}: sl 31N Ex -

. l—cosx . tgX —smnx
lim : lim :
9.* " X7 . 0. X
i " 'i‘."{:
' 2X +2 5
uc”:l,.‘l -"j-];j —1 im |.1+2X2|x
10. T S 12. x=0

Ipakmuueckan paboma Ned. IIpouseoonasn u ougpghepernyuan pynkyuu oonoiu ne-
PEMEHHOI.

Ilenv: ChpopMupOBaTE HABBIKM BEIYMCIACHUA MMPOU3BOIHEIX CIIOKHOHU () YHKITUH.

Ocrnoevt meopuu:
Onpeoenenue npou3eoo0HoU
IIpouszeoonou  ¢pywxkyuu y =1 (X) Ha3pBaeTCA MNPENET OTHOUIEHUA IPUPANICHUA
(yHKIMM K COOTBETCTBYIONIEMY MNPHPANICHUIO APTYMEHTA, KOTOd HPUpANICHUE apryMeHTa
CTPEMUTECA K HYJIIO:

(x)=lim &= Jjm [x+ax)-7(x)
f(x) Ax»0 2% Axo0 Ax

Ecim 5TOT mpenen KOHEYHEIH, TO MPOU3BOAHAA CymIeCTBYET U (pyHKImA | (X) HA3BIBAET-
()
ca mupdepemmpyemoit B Touke x. [Tpomssomuas oOoszHauaercay'(x) wm v [Ipomecc Ha-
XO0KOEHUA MPOU3BOIHON HA3BIBAETCS TU(PPEPEHIUPOBAHNEM (PYHKIIHH.

IIpasuna oughghepenyuposanus yuryuu

[TycteCe R— nocrosgunas, u = u (x), v = v(x) — pyHKIMH, UMEIOTIAE TPOU3BOIHEIE.
1. C'=0. 2.(Cu) =C-u'.
3. (uxv) =u"£ v’ 4. (u-v) =u"-v+u-v'.
u ;_ uv—uv
o 2
5. \V. v

HOKYMEHT riopnvcan I[pasiuto oughgpeperyup 06anus CrOHCHOU PYyHKYUU
D%ﬂ EEI’D__ — -
CepTudukar: EEDGG%EEAB 952%3 E/BA ﬂﬂﬂﬁd(]‘;i]%gdéﬁfuq)q)ep EHqu }’EMH 1o u, a q)}’HI{HHHH ('P (I)ﬂ}jq)qrjep E;HU‘HP y ,
Bnanen&MATIQL&6y, B0, FIRQU3BOMHAL CH0KHOU (PpyHKImny = fle (x)) onpenemtercsa popmynoit y' =f " (u) - u
() -

~ | .
NeiicTautenes: ¢ 19.08.2022 no 19.08.2023 T'abauya npouseoOHbIX C1OHCHBIX PYHKYUU
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o u " =n-u" lur

[\/U) u = i]’z—%
qu _ 16. u u
ul U o
[,a =d"Inau L. le" =e"u
. vu | ’__'
3. 108a4) =3 na . 3a. (Ilnul)- .
, sinu) = cosu. s |cos u:,\:—sinlu-ur
tgu| = _ T
6. cos%u 7. (ctau) - dnly
arcsinu| = arccos uj =———
8. H T 9. *."1—u2
arctgu| = arcctg u|=—-4
10. arctg ] 1+u2 . 1. sU L+

IIpousgoornvie emopozo nopadka
IIpouseoonou emopozo nopaoka (6mopou Hpou3600HOU) OT (PyHKIUH

y _f ( X) HA3BIBAETCS MPOU3BOIHAA OT €€ MPOMU3BOTHOM, T. €.

F (x)=(7 ()
dy
BTopyio mpon3BOOHYIO TAKKE 0003HAUAIOT J (X ) 158051 dx’ . IlpomsBonHas

OT MPOU3BOJIHON BTOPOTO HOPAJIKA HA3BIBAETCA NPOU3BOOHOU mpembe2o nopaoka u T. 1. IIpouns-
n

dy

[n J( X) "

BOIHYIO N-TO MOPsIKa 0003HAUAIOT y HITH dx
[Tokaxem Ha IpUMEpPax, KakK CIEOYyeT MOJIb30BATHCA NPHUBEICHHBIMH BBIIIE

(popmytamu.
IIpumepl. Hairtu IPOM3BOIHYIO! y=C05 (Xz) |
y =2cos|x ]-[cos{ ])—2(:05 [ sin|x?| - x2| =—2x-sin|2x?
IIpumep 2. Haiitn npou3BOgHYO: y =arcsin \/;
1
(WX| 2wX

- V1 (VxF TV 2k

y=In |:i arctg Vx-1)

IIpumep 3. Halitu npousBoanyto:

PenmeemaeHT NoannucaH
SNEKTPQHHOW NOANMCRIO | o
CepTUduKaT: EEGGGGMSEED{:Eﬁ?Eﬁtﬁ ? 50 qﬂﬂﬂﬂmaE ( 'v 1]
Bnapeneu; LI.IeEaj-.-'x aJatkAHa caH,ﬁzEHZE- 1 . 1"" X 1.' _ 1 ‘ 1

e ]

arctgVx—1  arctgVx—1 14[/x—1 arctgVx—1 2y x’—?

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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X X
y=Intg ————
IIpumep 4. Halitu nmpomsBoanyo GpyHKImm 2 sinx
, ] | sImr—oxcosy ] SNy —rCO08x  SINA—SIx+ 1C08 x
[R— — = - - =
' - . - B _ 'y T L L
Fji cos’ A =l A jl'illlil.JL‘lb'—ll =101 X d 1
-2 2 2 P
B CLUs Y
ST
4
X
y=arctg -
Ipumep 5. Halitu nmpousBoanyo GpyHKImm 1-x"
. ] H_'l.'- (11— | — [—H_'l.'_ lil. (1—x | :[H_'l.' -—H_'l.'” lax I] :‘*i_'l.'. FERY

A (1=x"y IR NIEE (14"
IL r]_ -.'-l. I-l J

Sl +x] o ox
(1+ ") l+x°
Koumponsnvie onpocwt u 3aoanusa:
1. JlaitTe ompeneneHne mponu3BOaHON (PYHKIIMH B TOUKE.

2. CpopmynupyiTe OCHOBHBIE MpaBuiIa U pepeHImpoBaHus.
3. 3ammure TadImiy NpOU3BOIHBIX.

4. Kak ompenenserca Mpou3BOOHAS BTOPOTO, N-TO MOPAIKA?
5. Haitrtn POU3BOAHYIO q)yHKum{

1 Y= \1(34‘4“&1 2XJ

. X
Y / 2
7 Vi1+Xx
=arct
y=arctg——
3 I+x
2
X —2
y=In—
/| 7|3
4 V16—2x?
v = Inlntgx
5 ] ) -
!
151
V=2
6 .
Ilpakmuueckaa paooma NeS5. Mem oot uccneooeanusn u noCmMpoeHUA 2paPuKos
¢yukyuil.
elLh; l‘IJqpn MIDOBAHNC HABEIKOB [PHMCHCHIL nu((pepeHINATBEHOTO UCYUCIIEHUS K IT0-
CTpEJEHHEnﬂm Ac
Ceptuchukat:  2C0000043E9ABBBI52205E7BA500060000043E
Bnaneneu: llebiywxoea TaTeaHa AnekcaHapoBHa

CHOGbI MeopuL:

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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X X

Paccmorpum yukimro Y =f(x) , HErpepeIBHYIO B Touke U . Touka U HasbBa-

eTCA MOYKOU MaKcumMyma (MuHumyma) gyuxkyuu Y =f(x) , €CIIM CYIIECTBYET Takas OKPECT-

X XFX .
HOCTE TOYKH ﬂ . qTo JJIA BCEX [} H3 PDTOHA EJI{pECTHGCTH BEITTOTHACTCA HE‘pﬂBEHCTBG

f(X)'-‘:f(XU) ( f(}i)}f(}i[}) ). 3HaueHue (PYHKIIMM B TOYKE MAKCHUMyMa HA3BIBAETCA
MAKCUMYMOM (DYHKIIMH: Y max ~ f (Xmﬂ?{) .3HaueHUE (PYHKIMM B TOUKE MUHHUMyMa HA3EIBA-

=f(x )
€TCA MUHUMYMOM (DYHKIINH: Y min f min

Toukn wmakcumyma ¥ MUHAMyMa (YHKIMA HA3BIBAIOTCA MOYKAMU IKCMPEMymd
@yuxyuu. 3HaueHna (PYHKIMHA B TOYKAX SKCTPEMYMA HA3EIBAKOTCS SKCMPEMYMAMU (DYVHKYUU.

% KCTPEMYM, TO f(xﬂ):[] HITH

Ecrm Qyakims y=f(x) umeer B Touxe

f ( XU) HE CYIIECTBYET — HEoOxooumoe yciogue 3kcmpemyma. OTcroaa Cieayer, 9T0 TOUYKH
SKCTpeMyMa (PYHKIMM CIEOyeT MCKaTh TOJBKO CPEAN TEX TOYEK, B KOTOPBIX MPOWU3BOIHASA
()yHKIIMM paBHA HYIIO WM HE CYNIECTBYET, TAKUE TOUKH HA3BIBAIOTCA KPUMUYECKUMU WA Cma-
YUOHAPHBIMU TOUKAMU (DYHKIIHH.

Ecm pyukmus Y =f(x) HETPEPEIBHA B HEKOTOPOHU OKPECTHOCTH KPUTHYECKOU TOU-

X L L
ku U wuauddepeHipyemMa B 9TOH OKPECTHOCTH (3a MCKIIIOUEHHEM MOKET OBITH, CAMOM TOU-

X X

ki U )umecom mpu mepexoae X uepes Touky U (CieBa HAmpaso):

X

1) f (X ] MEHSET 3HAK C «+» Ha «—», TO TOUKa ! eCTh TOuUKa MakCUMyMa (PyHKIHH,

X

2) f (X ] MEHSET 3HAK C «—» Ha «1», TO TOUKa U €CTh TOUKA MUHAMyMA () yHKIIHH,

X

3) f (X ] HE MEHSJET 3HAK, TO B TOYKEe U (DYHKIHA HE UMEET DKCTPEMYMA.

. X —
Ecmu B kpurnueckoit Touke U pysxkmms V= f(x) nBaxkael guddepennmpyema, To

X
ONPENENNTE XaPAKTEDP DKCTpEMyMA (€C/IM B TOUKE U (DYHKIMH UMEET SKCTPEMYM) MOKHO 10

3HAKY BTOPOU IIPOU3BOIHOU:

X
1) €CITH f ( 0 )‘:0 , 70 U —Touka Makcumyma (pyHKLUH,

2) ecinu f ( Xﬂ)}ﬂ , TO 0 — touxa MHHUMYMA ()YHKI[HH.

[paduk Ppyskimm y = f{x) Ha3BIBACTCS BEIMYKJIBIM BBEPX HA MHTEpBAIE (a; b) ecimm B mpe-
aenax 5Toro uHrepsaia rpaduk GyHkiumn y = {(x) mexut Huke moOoU CBOEH KacaTeIbHOH.

['paduk pynximm y = f(x) Ha3eIBa€TCA BRIMYKIBIM BHU3 HAa MHTEpBAIE (a; b) ecmu B mpe -
nenax 5Toro uHrepeaiaa rpapuk GyHkiuy y = {(X) mexuT Beime 110001 CBOEH KAacaTeIbHOM.

Touka rpaduka pyaxipm y = f(x) Mo (xo; f(X0)) Ha3BIBAETCSA TOUKOI nepecuba rpaduka,
€CITU TIPH MTEPEXOIE X UEPE3 Xo TPAP UK MEHIET HATIPABICHUE BEIITYKIOCTH.

B Touke nepernda % BTOpas IMPOU3BOIHAS (PYHKIIMM f paBHA HYIIIO f (Xﬂ ):U

(HEOOXOMMOE yCaoBUE mepernda).

Ecm BTOpas npomspogHas | (x)  pBaner oud P epentppyemMot (PYHKIMA TIPU TTEPEXO-

X

X o "
TIe uepes TRIKEMEHT HonMERIET CBOI 3HAK, TO TOYKA U eCTh TOYKa meperuda eé rpadmka (mocra-

TOUHOE ﬁﬁﬂ@‘ﬂ@g@ﬂ@;ﬁ
Ceprudomkar: 2C0000043ESABBESSZ2205E7TBASD0060000043E

Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Anzopumm uccieoo8aHUsl (PYHKYUU HA BbINYKIOCMb

. )
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1. HaxoamM BTOPYIO IIPOM3BOIHYIO (PyHKIMM | (x)

2. Haxomum TOYKH, B KOTOPBIX BTOPAs IMMPOU3BOIHAS PABHA HYJIFO WM HE CYIIECTBYET.

3. Uccnenyem 3HaKk BTOPOM OPOM3BOIHON CIEBA U CIPABA OT HAMAEHHBIX TOUEK W JIEJIAEM
BEIBOJ 00 MHTEPBAIAX BEIMYKJIOCTH U HAMMUKWU TOYeK mepernda. Ecmm BTropas mpousBoanaa Oy -
OET MEHATH CBOM 3HAK C IJIFOCA HA MUHYC WIHM ¢ MUHYCA HA IUTIOC B UCCIEAYEMON TOYKE, TO 3Ta
TO4Ka U Oyzaer Toukou nepernda rpaduka pynkunu. Eciou Bropas npou3BoaHas 3HAKA HE MEH -
€T, TO (PYHKIIMSA HE UMEET TOUEK meperuoa.

Acumnmomel epagpuxka yrHKkyuu
[Tpsamas LuaseBaercsa acMMOTOTOW KpUBOM y = f(x), ecmu paccrosuue oT Touku M(x; y)
KPUBOU 110 5TOM OpAMOU LCTpeMuTCs K HYII0 OIPH HEOTPAHUUEHHOM YIOAIEHUN 3TOW TOUKH IO
KPUBOM OT Hadayia koopauHar. [Ipamas x = aaBniaerca gepmuk@ibHOU aCHMITTOTOH KPUBOH Y =
f(x), eci BRITIOJTHSIETCA XOTSA OBI OTHO U3 YCIIOBUH:
lim f{x|=+o0 (um —oo|
x=2a—0
lim f|x)=+o00 (i —oo
x=»a+0
[psvas y = kx + b maxioHHas acummrora kpueoit y=flx) mpu X2+  (mpum

X=—0 ), €CIIA BBIMTOIHAKOTCA YCIOBUA:

) _
lim DX =k u tim [f(x)—k-x]=b

x=+owo X X2+
flx) |
lim “==k u lim |f(x)—k-x|=b].

X=— o0 X X=—o0
. . . k=0u h=+
YacTHEIM Cioydad HAKJIOHHOW ACHMITTOTEL IIPHU — 20pU30HMATbHAA

acummnrora y = b.
2
3X —x+2

Ipumep 1. Halitu acummrors! rpaduka yHKIAn X—2

Diy=[—w;2|Ul2; +o0|,

HaitnemobOnacts onpenenenus () yHKIIH

X.=2
0 €CTh TOUKA paspeiBa rpaduka (PyHKIMHA, 4EPE3 HEE MOKET MPOXOAUTH BEP -
THKAIBEHAA ACHAMITTOTA.

) ) -
. ll — 1 3}‘{ —X+2_ 12 .
[im f[(x)=lim S Y
Haitmem »x,=0 x32-0 X LV ,CIIEIOBATEIBLHO,
X,=2 . .
npsMas ABJIAETCA BEPTUKAIBHON ACUMOTOTOM.

Hatinem HaKJIOHHYIO ACUMIITOTY:Y = kx + b

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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o fixl L 3T x4 2 | e | pasiennM uncinTeNn
k= lim = lim — =| — |= =
X e X =2 x + | |M 3HAMEHATEIh Ha A~
Wl e T B a
| 2
3——4 —
= |im L =3
T— 4 i
W r |'__
X
. [T —x 42 I 3 —x+2-3x +6x
h= lim [._f LX) —ii{'ﬁ.']= [1m ‘ — 3y |= lim =
L—F+E A—F4E \ .!Iu_j 4§ I—F 4+ l!L_E
2
C vt D S+—
: X+ . X
lim = lim =5
Xd+m X X240 1_2
X>—o0) | XF—oo) %

Hammi, gatok = 3 u b = 5, cneqoBaTensHO, YPABHEHNE HAKIOHHOW ACHUMIITOTHI MMEET
BUugy =3 x + 5.

Koumponsnvie eonpocwt u 3aoanus:

1. Haittu oOnacts onpenenenus (pyHKIHU.

2. UccnepoBars (pyHKIMIO HA 94ETHOCTh U HEUYETHOCTD, MEPUOTUUHOCTE.

3. UccnenoBares (PyHKIMIO HA HEMPEPEIBHOCTE U BEPTUKAITBLHBIE ACUMIITOTHL.

4. UccnemoBare moBeaeHUE (DyHKIMU HA OECKOHEUHOCTH, HAWUTH TOPU30HTAIBHBIE M
HAKJIOHHBIE ACHMITTOTEL.

5. Haittit SkCTpeMyMBI M1 THTEPBAIEI MOHOTOHHO CTH (P YHKIIHH.

6. Haittu nHTEpBaIEI BRIMYKIOCTH (PYHKIINA ¥ TOUKU neperuoa.

7. Haittu Touku nepecedenusa (PyHKIHMM € OCAMH KOOPIUHAT.

8. ITocTpours rpaduk QpyHKIMM.

9. Onpenenenue >kcrpeMyma (PyHKmn.

Hantn akcTtpemymbl GYHKLMIA:

yzlx?’—lxz—.?x y=1x3+lx2—6x
3 2 . 2. 32 .
Hairtu maTEpBANIBI BRIITYKIOCTH, BOTHYTOCTH M TOUKHU nepernda rpaduka (pyHKImu:
X-il

[ ,V:E_ZXZ | lew':_a":—:?_l': +3v—5

Haittu acuMnOToTel rpa) MKOB Caeqyroninx () yHKIIH:
_2—:{2 _5x2+2x—l
1. - x+3 2. - 1—x

MEHT MOANWCAH
an%mwmm@ﬂﬁﬂma Ne6. Bepoamuocmuvie Modenu npoueccos ynpaeieHus.
Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnapeneu: llebayxoea TaThpHa AnekcaHgpoBHa -
&elby ?HKPEHHTB HABEIKH HPHME-‘HE-‘HHH BE‘pDHTHDCTLIK MOICIICH B HpDT_[ECCElK }’HPHBHE‘-

HHA.
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Ocrnoevt meopuii:
Knaccuueckoe onpedenetue 6epoamHocmu.
Beposmuocme cobvimua A onpenenserca (popmyIon

\=Mm
P(A)=—

3

IA€ M — YUCIO0 AIEMEHTAPHBIX COOBITHI, OIATOMPUATCTBYIONINX MOSIBIACHUIO COOBITUS 4, N
— YHCJIO BCEX AJIEMEHTAPHBIX COOBITHIL, BXOISANINX B Q.

OTO ONPENENEHNE HA3BIBAETCA KIACCUHCCKUM ONPe0eleHUeM GePOSMHOCTU .

13 onpenenenus BEpOATHOCTH BBITEKAIOT CIEAYIONINE €€ CBOMCTBA:

1. Bepoamrnocmb docmogepHozo cobbimusa pagHa eouHuye.

JlencrBuTENEHO, €CI COOBITUE NOCTOBEPHO, TO BCE AIEMEHTAPHEIE COOBITHS Omarompu-
ATCTBYIOT eMy. B sToMm cinyuae m=n U, CIEqOBATEILHO,

P(Q)="="=
n n
2. BepoamHocmb HEBO3IM OHCHO20 COOLIMUA PABHA HYJIIO.
JleiicTBUTETEHO, €CIU COOBITHE HEBO3MOKHO, TO HM OJHO SJIEMEHTAPHOE COOBITHE HE

Omaronpusrcreyer emy. B stom ciiyaae m=0 u, cnegoBaTensHo,

p(g)=m=Y—g
n n
3. Bepoamnocmb ciyuauno2o cooblmusi eCmb NOJONCUMETbHOE HUCTO, 3AKTIOYCHHOE
MeHcOoy Hylem u eouHuyeu.
JleCTBUTENBEHO, CIy9IalHOMY COOBITHIO OArOTPUATCTBYET JIUIIB YACTh U3 OOIIEro 9mc-

0-=:E-=:1

J1a DJIEMEHTAPHEIX COOBITHI. B oTOM cinyuae O<m<n 4 spauuyr, n 1, Cle-

IOBATEIBHO, 0< P( A )< 1

Hrak, BepoATHOCTE m00O0ro COORITHA YAOBIETBOPAET HEPABEHCTBAM

0<P(A)<1

Ecm mpocTpancTBo 2 conepxuT OECKOHEYHOE MHOKECTBO IEMEHTAPHBIX COOBITHIA, TO
UCITOJIE3YE€TCA TEOMETPHUUECKOE ONPENEICHUE BEPOATHOCTH, KOTIA BEPOATHOCTE MOMATAHNA TOY-
KU B JTI00yI0 001acTh NPOMOPIMOHAIEHA MEPE 3TOM 4ACTH (AJIMHE, TUIOMAIH, 0OBEMY) U HE 3a-
BHUCHT OT €€ PACMOJI0KEHUA U (POPMEL.

MICs g
PlA)=——

MCesU | e mes — Mepa IJIMHEIL, IUIomaan, o0sema, g — yacte obmactu G.
IIpumep 1. bpocaercs urpamsHeid KyOuK. [IpocTpanCTBO 31€MEHTAPHEIX COOBITHI, OTBE-

5 L=t o it .
JAIONIEE TAHHOMY SKCIEPUMEHTY, UMEET CIEAYIOMINI BUI:. s '-

[Tycte coOrITHE ACOCTOUT B MOSBIEHMH YE€THOrO 4yucia 04koB. CoOwiTHe 4 €CTh IOJ-

) A="rer. .2

MHOKECTBO.
DJIEeMEHTAPHBIE COOBITHS, BXOAANIAE B COCTAB CIYYAMHOTO COOBITHS AHA3BIBAIOTCS CO-
ObITUAMM, OiazonpuamcmeyroujumMy MOSBAECHUI0 COObBITHA A. J/IBa MM HECKOJIBKO COOBITHMH B
TAHHOM OHRGERG=HARMBAIRTCA PABHOBO3MONCHBIMU, €CIHU II0 YCIOBUAM CHMMETPUH ONBITA HET
ocHopaumir Cart 414 ARG G100 coOrrTre Doee BO3MOKHEIM, ueM Jo00e apyroe.
Ceptucukar: 2C0QQ0043E9ABBBY522Q5E 7BA500060000043E
Bnagenew:  Le mimeﬁaggggﬁpee paseirpeBaerca 1000 ouneroB. Cpenut Hux 2 Bemurpeima mo S0

pv0., 5 — 20 py0., 10-10 py0., 25-5 py0. Hekro xynmun ogun Ouner. Haittu BEpOSTHOCTE BBIUT -

neicrsPBLIHAHE MeHEe 2() pyOer.
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Pemenue.
[To VCIIOBHIO. 1000 = 25[|.+53[_'|.+1 01@""255"‘958 POHTPEIT
[Tycts A- uckomoe coOerTue. Beiurpeim ne menee 20 pyOnen — 310 BeIUrpeiit B 20 py0-

JeH, KOTOPBIM BCTPEYAETCA My=5 pa3 u BRIMTPEII B 50 pyOsei, KOTOPBIM BCTpPEUAETCA Mhr=2
w542

Pld)=—= = 0,007,
pasza. Torna m=m,; + m,.n=1000 - o0niee KOIMIECTBO BCEX OMIETOB. n 1000
Ipumep 3. M3 90 ciayuaiiHO 0TOOpaHHEIX OMHAKOBBIX JETAJIEH BBIABICHO 3 OpakOBaH-

HEIX. OTHOCUTENRHASA YACTOTA OPAKOBAHHEIX JETANE paBHA
3
i (d)= —=
G0 30
[Tpu yBemuennn yucna UCIBITAHUH (OTIBITOB) HAOMIOTAETCA YCTOMIMBOCTh OTHOCHUTEND -
HOM YaCTOTEIL, T.€. CYIIECTBYET HEKOTOPAsA MOCTOSHHAS BEIMUINHA, OKOJIO KOTOPON T'PYHIUPYET-
Cs1 OTHOCUTEIIBHAS JaCTOTA U K KOTOPOH OHA BCE OOMbIIe MPUOIMKAETCA C YBEIMUCHUEM UHNCIA
MCIBITAHWN. JTa MOCTOAHHAA BEIWYWHA HA3BIBACTCI 8EPOAMHOCMbIO CAVHUAUHO2O COObIMU U
o0o3HauaercaP(A). PaccMoTpeHHOE TOHATHE BEPOATHOCTH CIIYUAMHOTO COOBITHUSA SIBIIAETCA CTA-

THCTHYCCKHM OIIPCOCICHHEM BCPOATHOCTH.

[Tycte coObiTa A 1 B — HECOBMECTHEBIE, MPUUEM BEPOATHOCTH 3THUX COOBITHI TAHEIL.
Kak HailTu BEpOATHOCTH TOTO, YTO HACTYIUT MO0 cOoOBITHE A, MO0 coObITHE B, T.€. BEPOSAT-
HOCTBh CYMMBI 3THX COOBITHH 4+B7 OTBET HA 3TOT BONPOC JAET CIEAYIOMIAL TEOPEMA.

Teopema ciio:keHHsI BepOSITHOCTeH HECOBMECTHBIX COOLITHH.BeposamHocmb CyMMbl
08YX HECOBMECIMHBIX COObIMUU PAGHA CYMME 6EPOAMHOCMEU SMUX COObIMUU

P(A+B)=P(A)+P(B)

Teopema yMHOxkeHHSI BepOSATHOCTEH He3aBHCHMBLIX COOBITHH. Bepoamuocmb npous-
8e0CHUA 08YVX HE3ABUCUMbBIX CODbIMULU PAGHA NPOU3EEOCHUIO BEPOAMHOCIEU IMUX COObIMUU

FLAB)=FLA) FLH).

ChneacrBue.Bepoamuocms npousgeoeHus HECKOAbKUX He3ABUCUMBIX COObIMUU pacHA

NPOU36E0CHUIO 6EPOAMHOCMEU IMUX COObLIMUU:
P(A;Ay..-A,)=P(A,)P(A,)..-P(A,)

Teopema YyMHO:keHHSI BepOATHOCTEeH 3aBHCHMBIX COOBITHH. BepoamHocmb npousee-
OeHUA OBYX 3ABUCUMBIX COObIMUU PABHA NPOU3IBCOCHUIO BEPOAMHOCHU OOHO20 U3 HUX HA VCI108-
HVIO 8CPOAIMHOCMb OpPY2020, BbIHUCTIEHHVIO 8 NPEONOAOHCeHUU, YMO NepBoe CODbIMUE Ve HAa-
CIYRULO:

P(AB)=P|(A/B)-P(B)

IIpumep 1. B ypue 30 mapos: 10 kpacueix, 5 cuaux u 15 Oempix. Haiitu BepoATHOCTE
MOABJICHUSA [IBETHOTO MIapa.

[TosgBnenne nBETHOTO MmIApa 03HAYAET MOABIEHUE JIMOO0 KPACHOTO, MO0 CHHETO mapa.
BepoATHOCTE MOABIEHUA KPACHOTO mapa (CoOrsTue A)

P(A) _10_1

30 3

BepoATHOCTE MOsABIEHUA CUHETO mapa (coOsrtue B)
P(B)= o _1

30 6

T AIGAN
%ﬂmdﬂ%ﬁﬂﬁ%mmemm (MOsBJIEHWE IMIApPa OJHOTO I[BETA MCKIIOYAET MTOSABIEHHE
CeprubIAPACIPYROEM EIBETA); HIOSTARYOMSKO MAsS BEPOATHOCTEL PABHA

Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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P(A+B)=P(A)+P(B)=1+é=;

Tak kak MpOTUBOMONOKHEIE COOBITHA BMECTE 00PA3yIOT JOCTOBEPHOE COOBITHE, TO

P(Q)=P(A}+P(A)=1

3

HUBTDE{}’
P(A)=1-P(A)
p=0,3

IIpumep 2. BepoATHOCTE TOTO, 4TO I€HB OYAET TOKIJIMBEIM, PABHA . Haiitu
BEPOATHOCTH TOTO, YTO IE€HL OYIET ACHBIM.

CoOBITHA «OE€HL OOKIJIMBEIN» U «IEHb ACHEIN)» — MPOTUBOMOJIOKHEIE, TOATOMY HUCKO-

Masi BEPOSATHOCTH PABHA
qg=1-p=1-0,3=0,7

Ipumep 3.Mumens cocTouT U3 Tpex 30H. BEpOATHOCTE momagaHusA B MEPBYIO 30HY IIPH
onHOM BEICTpene paBHa 0,15; Bo Bropyro - 0,23; B Tpersto - 0,17. Haittu BepoATHOCTE pOMaxa.

Ob6o3nauum  cobOprTMEe - mpomax, A - TONamaHWe B MMWIICHb. 1Oraa

A=A +A +A_, A ALA
1772 773> rme ~ 17772773 - nmomamanue COOTBETCTBEHHO B MEPBYIO, BTOPYIO H
TpeThio 30HEL. [I0 TeopemMe cnoxkeHns BEpOATHO CTEN:

P(A)=P(A,)+P(A, ) +P(A,)=0,15+0,23+0,17=0,55

oy PIA)=1-P(A)=0,45

[Tyctes mpon3BOIUTCA 1 HE3ABUCUMBIX MCHBITAHWUM, B KAXKIOM U3 KOTOPBIX COOBITHE A
MOkeT b0 mpouzonTH (ycnex), nudo He mpousouTu (Heyaaua). byaem cautaTtes, 4TO BEPOST -
HOCTE COOBITHA A B KaKIOM HUCIILITAHUU OJHA U TA €, 4 UMEHHO paBHa p. Cl1enoBaTeibpHO, Be-
POATHOCTE HEHACTYILUIEHUA COOBITHA A B KaKJOM HCIBITAHUU TAKKE ITOCTOSIHHA U paBHA g=1-—p.
Takaa mocnenoBaTenpHOCTE UCITBEITAHUM HA3BIBAETCA cxemou bepryiiu.

B kauecTBe TaKMX MCIBITAHUN MOYKHO PACCMATPHUBATH, HAIIPUMED, MPOU3BOACTBO M3/E-
M HA ONPENEIIEHHOM 000 Py 10BAHUY HPH MOCTOAHCTBE TEXHOIOTHUECKUX U OPraHW3aI[MOHHBIX
YCIOBHI, B ATOM CIIy4ae W3TOTOBJIEHUE TOAHOTO U3AEINUSI — YCIEX, OpaKOBAaHHOTO — HEyaayJa.
Jra cuTyanus COOTBETCTBYET cxeMme bepHyumm, ecim C4uTark, 4TO IMPOLECC U3rOTOBJIEHUAA O -
HOT'O M3EIHUS HE 3aBUCHUT OT TOTO, OBIIM TOAHBEIMH UM OPAKOBAHHBIMH MPEIBIAYIIME W3ETHUA.

Jlpyrum mpuMepoM ABISAETCS CTPEnp0a Mo MUINEHU. 3AECh MOMATAHNE — YCIIEX, MMPOMAaxX
— HeyJa4a.

[TocraBum cBOEM 3a1adue€ll BBIYUCIUTH BEPOATHOCTH TOTO, 4YTO IPH A HUCIBITAHUAX CO-
ObITHE A OCYIIECTBATCS POBHO K pa3s v, CIENOBATENBHO, HE OCYIIECTBUTCA n—k pas, T.€. Oyner k
YCIEXOB U H—K HEymad.

Hckomyro BEpOATHOCTE 0003HATMM P,(k) Hampumep, cumBoi Ps(3)  o3mauaer Be-
POSATHOCTE TOTO, YTO B ITATH UCITBITAHUAX COOBITHE MOSBUTCA POBHO 3 pas3a W, CJIEIOBATENLHO, HE
HACTYIHT 2 pasa.

[TocnenoBaTenbHOCTE 71 HE3ABUCHUMEBIX MCHBITAHUN MOKHO PACCMATPUBATE KAK CIIOKHOE
COOBITHE, ABIAIONMIEECA MPOU3BENEHUEM H HE3ABUCHMEIX COOBITHHM. (ClegoBATENBEHO, BEPOSAT-
HOCTB TOTO, YTO B N UCOBITAHUAX COOBITHE A HACTYIUT Kk pa3 U HE HACTYHUT n—~Kk pas, mo Teo-
PEME YMHOKEHUA BEPOATHOCTEN HE3ABUCUMBIX COOBITHH, paBHA

k n—k
AOKYMEHT MNOANMCAH q
THIEDC ORI EPBEITIIIT MOKET OBITH CTOMBEKO, CKOJTBKO MO¥HO COCTABHTH COUETAHWH
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E k
Bnapeneu: llleGayxoea TaTeAHa AngkcaHgpoBHa

H3 n 3JIEMEHTOB ITO K BJIEMECHTOB, T.C. L

Tak kak 5T CI0KHBIE COOBITHA HECOBMECTHBI, TO IO TEOPEME CIOKEHUSA BEPOATHOCTEHN
Nencteutened: ¢ 19.08.2022 no 19.08.2023



HECOBMECTHBIX COOBITUI, HCKOMAs BEPOATHOCTE PABHA CYMME BEPOSATHOCTEHM BCEX BO3MOIKHBIX
CIOKHBIX COOBITHH. [0CKOMBKY %€ BEPOATHOCTH BCEX HTUX CIOKHBIX COOBITHIT OOUHAKOBEI, TO
MCKOMAs BEPOATHOCTE (ITOABJIEHUE Kk pa3 COOBITHA A B n MCIBITAHUAX ) pABHA BEPOSTHOCTH OIHO-
ro CIOHOTO COOBITHA, YMHOKEHHON HA UX YUCIIO

P,(k)=C,p'q""

In

— n! k —n—k
P"[k)_k![n—k]!p q

[Tomyuennyro opmyny HaseIBaAOT hopmyiaou bepuyiiu.
IIpumep 1. BeposaTHOCTE TOTO, 4TO PACXO SNEKTPOIHEPTHN HA TPOTOIIKEHUH OTHUX CV -

TOK HE MPEBBICUT yCTAHOBIEHHOU HOPMBI, pABHA p_oi’ 75 . Hanitit BEpOATHOCTE TOTO, 4TO B
Te4eHUE 4 CyTOK U3 Ommkanmmx 6 CyTOK pacxon SJIEKTPOIHEPIUU HE IIPEBBICUT HOPMEL.
Pemienue. BeposaTHOCTE HOPMATBEHOTO PACXO0[a SMEKTPOSHEPTUH HA MPOAOIKEHUM KK -

OBIX U3 6 CYTOK MOCTOSHHA M paBHA p=0,75 | CnenoBaremsHo, BEPOATHOCTE MEpepacxoa

YIEKTPOSHEPIHH B KAKIBIE CYTKU TAKKE TOCTOSHHA U paBHa d — 1-—p=1-0,75=0,25
Hckomas Bepoarnocts mo (popmyne bepuyinu paBna

| 6-5 | > 1215
P (4)=C*p*a’=C p*q’=—=(0.75)*-(0.25 P ==—===~0.297

B psane 3amad npencraBiasgeT UHTEPEC HAMBEPOATHENIIEE YUCIO YCIEXOB, T.€. TAKOE YUC-

4
mo M yCOEXOB, BEPOATHOCTE KOTOPOTO camas OOMbmias Cpeau BEPOATHOCTEN. TaK Kak mMpH yBe-
TUUeHUU k BEpOATHOCTH CHAuasjaa BO3PACTAIOT, 4 3aT€M, C ONPEIETIEHHOTO0 MOMEHTA, HAYMHAIOT

yGLIBaTL.,Tﬂ IS 2b HMET MECTO COOTHOILEHHA
Pim)z P (m—1)
H
Pz P (ml)

Hcnone3ysa popmyny M COOTHOIIEHHUE pT( =1 , TOJTy4aeM COOTBETCTBEHHO HEpaA-
BEHCTBA

(m—m+1)pzmg

(i + g = (m—un)p

OkoHUATENIpHO noaydaem, yto M jpexur B UHTEpBAIC €AMHUYHON JIJTMHEL:
np—g=ma=np+p

OnHako, CTOUT 3aMETUTh, YTO UCHOIL30BaHUE (popmyasl bepHyium nmpu 00IbImMX 3HAYE -
HUSAX H OOCTATOYHO TPYAHO, TAK Kak (popMysa TpeOyeT BEINTOJHEHMSA ACHUCTBHUU HAI TPOMAJ-
HBEIMWA UHCTIAMH.

Hampumep, ecrm n=>50 , k=30 o p :0?1 , TO I OTBICKAHUSA BEPOATHOCTH

50! 30 20
P,,(30)= {0,1)7-(0,9)
Fo30), monimitiamponeme 30120 rxe
) g0 4005 10 1206525286107 . 20 1= 24329020-10"

JlokanbHasa Teopema Jlannaca.Eciu gepoamuocme p nosagierus cooblmusa A 6 Kamcoom
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UCHbIMAHUU NOCMOSHHA U ONUIUYHA OM HYAA U eOUHUYbL, MO BEPOAIMHOCMb ~ " (k) mozo, 4mo
coovimue A noagumes 6 n UCHbIMAHUAX POBHO k pas, npubIUNCEHHO pasHa (mem moyHee, HeM

OonbuLe n) 3HaUeHUIO QYHKYUU
2

X

l | Y 1 k—n
y=———e ‘=——9(x) x=~—
Vnpq 2n vnpq npu Vnpq

XE

1 7

p(x)=——e
MNmerorcsa TadmMupl, B KOTOPBIX MOMENMIEHBI 3HAYECHHUA (PYHKIIUA V2T

[Ipu 5TOM Ciexyer yuuTEIBaTE, UTO QD( X) D ( X) , TAK KaK (DYHKIA 4 ( X) geTHasl.
CrenoBaTensHO, BEPOATHOCTE TOTO, UTO COOBITHE A MOABUTCA B /1 HE3aBUCHUMBIX HCTIBITA-
HUAX POBHO K pa3, MpUOIMKEHHO PaBHA

1
P,(k)~—"0(x)
vnpq
k—np

X=—F—
rie vnpq
Ipumep 1. Havtu BeposATHOCTE TOTO, 94TO cOOBITHE 4 HacTynur poBHO 80 pa3 B 400 uc-
OBEITAHWUAX, ECITM BEPOATHOCTE MOSABJIEHUS STOTO COOBITHA B KaXKA0M UCIBITAHUM paBHa 0,2.
Pemenue. ITo ycmosuro 1= 400 . k=80 . p=0,2 . q=08 Bocmomsyemcs
dopmynoit (4.7):

. o(x)==
V400-0,2-0,8 8

BrraucmiM onpenensieMoe TAaHHBIMH 3a0aud 3HAYECHUE X!

X:w_BO—élOO-O,Q 0

\npgq 8

[To Tabmie Haxoaum gﬂ( 0 ): 0 y 3989
Hckomas BepoATHOCTE paBHA

P

P00 80)~ 9(x)

1

4HU(80)=§0,3989=0,04986

[TycTe Teneps TpeOyeTCsa BEIYUCIUTE BEPOATHOCTE P”( kl’ kz) TOTrO, 94TO COOBITHE A

k k

MOSIBUTCA B N MCIBITAHUAX HE MeHee | wu He Oomee ! pas (mma kpaTrkoctH Oyaem roso-

pUTE «OT | 10 2 pas»). DTa 3amaua Pemaercs ¢ MOMOILBIO CJIEIYIOMIEH TEO PEMEI.
NurerpansHas Teopema Jlamnaca.Eciu gepoamuocmb p HacmynieHusa coovimus A 6
Ka#COoOM UCHLIMAHUU NOCMOAHHA U OMIUYHA OM HYAA U EOUHUYbL, MO BePOAMHOCTb

Pn(klﬂk2) k k

moeo, umo cobvimue A noseumcs 6 n uchblmanusx om 1 do ! pasz, npu-
ONUINCEHHO PABHA ONPEOeeHHOM _y unmezpany

OOKYMEHT ﬂDﬂHI-"IG

O%EKI HH QQTIH HJ
Ceptudmkar: 2C000004BESA @ DEETE ﬂgﬂﬂdSE

Bnageneuy; llleGayxoea TaTeAHa .l':"..I'IEHEEIH pDEHa Xy
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k,—np k,—np

X|= — X, —
2oe vnpq v npq
[Tpu pemennu 3anaq, TpeOyronmMX NpUMEHEHN UHTETPAILHOM Teopemsl Jlamnaca, mos-
15 -2
d(x)= ,_br e *dz
3YIOTCS CHEHUAIBHOM TAOMMIIEH AJI MHTErpaia vam 0 . B Tabmiiie madel

‘IJ(X] m X200 a4 mm X<O  pocnonesyemcs Hewernoctsio

d(—x)=—d(x) ?|x)

3HAYeHUA ()YHKIUH

(pyHKIAH {I}( X )
eu Jlantaca.

, T.E. . OYHKIINIO

4ACTO HA3BIBAIOT (DVHKYLU-

K,

HTH]’:{, BCPOATHOCTE TOT O, UTO COOBITHE A TTOABUTCA B 1 HE3ABUCHUMBIX UCIHBITAHUAX OT

m0 2 pas, paBHa
P, (ki ky)~®(x,)—D(x,)
k,—np k,—np
X, ——F— X, =——
e vnpq oy ° npg

IIpumep 2. BepoATHOCTE TOTO, UTO OpraHU3alMs HE MPONLUIA MPOBEPKY HAIOTOBOW WH-

CIEKIIUH, PABHA P _052 . Haittu BepostHOCTE TOTO, uTO cpemu 400 cnyuaiiHo OTOOpAHHBIX
OpraHu3anui He opomenmux npoBepky okaxercsa or 70 go 100 opranmusanmi.

k=70 . Kk,=100  p=0,2

Pewenwue. ITo yenopmo N1=400 . , :

Bocnomsayemcesa dopmymoit (4.9):
P1oo(70, 100 )~ ( x,)—d (x,)

Berancimmm HIGKHAN U BEPXHUN MPENEIbl HHTETPUPOBAHUS:
. k,—np 70— 400-0,2
' Vnpg 400-0,2:0,8

k.—n _ .
>~ 1P 100 4000:,2_25

2

!

g=0,8

3

=—1,25

X, == —
* npg  V400-0,2-0,8

Taxum oOpazom, numeem

P,,,(70, 100 |~®(2,5)-®(-1,25 )= (2,5)+d (1,25}
®(x]

[To Tabmimie 3nauenn QyHKuum -. HAXO0IUM
®(2,5)=0,4938 ®(1,25)=0,3944

HMckomas BepoATHOCTE paBHA

P,0(70, 100 )~0,4938+0,3944 =0, 8882

[TycTe nmpon3BoauTCa 1 HE3aBUCHUMBIX UCIEBEITAHUM, B KAXKIOM U3 KOTOPBIX BEPOATHOCTE
MOSIBIECHUA COOBITUA 4 paBHA p. [l onpeneneHus BEPOATHOCTH k MOABACHUM COOBITHS B ATHUX
UCTIBITAHUSX UCTIONB3YI0T (popmyny bepnymiu. Ecnu ke n BENUKO, TO MOAB3YIOTCS JIOKATLHOM

TEOPEMOH KO OHa maer OOJBIIVIO MOTrPENIHOCTh, €CIH BEPOATHOCTH COOBITHA
i 0 Y

|' y GNFKTPOHHON NOAMUCHIO
Ceptvdmng T £C Gﬂ_ﬂﬂdiEEﬁBBBQEEEDSETBASﬂﬂﬂEﬂﬂGﬂﬂdSE
Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa ‘In ]

CJIA CHEeNars JONYIIEHWE, YTO IIPOU3BEACHHUE

3

W — X

mpu " COXpAaHSEeT MOCTOSHHOE
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=4 .
.?.HHT-IE.‘HHE‘._, a4 HMCHHO ‘II . TO BEpDHTHDCTE TCII"D, qTO HpH OYCHE 60]TE:LHGM qHUCIIC HCHLITHH'HH,

B KQKIOM M3 KOTOPBIX BEPOATHOCTE COOBITHA OYE€Hb Mand, COOBITHE HACTYOUT POBHO k pa3, Ha-
XOOUTCA MO crnenyrnien Gopmyne:

Pik)="—c"
| i
Jra (popMyna BEIpAKAET 3aKOH pacmpenenenus /lyaccona BEPOATHOCTEN MACCOBEIX (71
BEJIMKO ) U MAIOBEPOATHBIX (p Mano) coObrTui. UMerorcsa cnennamsubeie TaOMUIBL U1 pacupene -
nenus Ilyaccona.
IIpumep 3. 3aBon ornpaBun Ha 0azy 5000 xauecTBeHHBIX M3aemMH. BepoATHOCTE TOTO,
yTO B MMyTH U3aenue nospeaurcsa, papuo 0,0002. Haittu BepoATHOCTE TOTO, 4TO HA 0a3y mpuly-

OYT 3 MOBPENKIECHHBIX U3IETUA.
p=23000,p=00002=3 :
. Hattmem “* :

A =unp=>53000-00002=]

Pemenue. [lo ycnoBuro

Hckomasa BepoarnocTts mo (popmyne (5.2) paBHa:

:-n.i[.::]'=:_|'!_ll-_:- E= ]

kY (17

= (1, (D

Konmponwvuwie eonpocwt u 3aoanusn:

. Teopema crmokeHUs BEPOATHOCTEN HECOBMECTHBIX COOBITHI.
. Teopema yMHOKEHUA BEPOATHOCTEH HE3ABUCHUMEBIX COOBITHIH.
. Teopema yMHOKEHUA BEPOATHOCTEHN 3aBUCHMBIX COOBITHI.

. Cxema ucnerrannit bepuynm.

. ®opmyna bepuy .

. Hambonee Bepoarnoe unciao ycnexoB B cxeme bepaynmi.

. [IpnOmixennas popmymna Ilyaccona.

. Jlokamsnas reopema Myaspa-Jlannaca.

. UnTerpansnas teopema Myaspa-Jlammaca.

3aganme 1. bpomensr 2 wurpamsHeie KOCTH. HaliTu BEPOSTHOCTE TOTO, YTO CymMMa
BBIITABIINX OYKOB — YETHOE YHUCIO, MPUYEM HA TPAHU XOTA OBl OTHOM M3 KOCTEH MOABWIACH I1€-
CTEpPKA.

3amanuel. Ilpu nmepeBo3ke AmmKa, B KOTOpoM coxepxkamce 21 cranmapraas u 10
HECTAHOAPTHEIX ACTANICH, yTepAHA OJHA ACTalb, NPUYEM HEU3BECTHO Kakad. M3Bneu€HHas Ha-
yraj MOCIe 3TOr0 AETATh 0KA3aJack CTAHAAPTHOU. HallTu BEPOATHOCTH TOTO, UTO OBLIA yTEPSHA:
a) CTaHmapTHAaA AETalb; 0) HECTAHAAPTHASA NETAIb.

3amanuel3. 3an1ymMaHO OBY3HAYHOE ducia0. HallTm BEpPOATHOCTE TOTO, 4TO 34Ty MAHHBIM
OKJKETCA: a) CIy4alHO HA3BAHHOE [BY3HAYHOE 4UCI0; 0) CIIydalHO HA3BAHHOE IBY3HAYHOE
UUCI0, HU(PPEI KOTOPOTO Pa3TUUHEI.

3ananue 4. BepoATHOCTH NOABICHUA KAKIOTO U3 IBYX HE3ABUCUMBIX COOBITHIT A 11 B Cco-
oTBeTCTBEHHO paBHEI (0,6 u 0,5. Haltu BEpOATHOCTE MOABIEHUS TOIBKO OJJTHOTO U3 HUX.

3amanue 5. B amuke cpenu 100 meranen naxonurcs 1 OpakoBannas. M3 aumika naynaay
m3BneueHel 10 neranen. Haitu BepOATHOCTE TOTO, YTO CPEAHN HUX OKAKETCA OpakOBAHHAA.

3ananue 6. Monera Opocaercs maTe pa3. Hailtu BEpOATHOCTE TOTO, 9YTO OPEI BHIMAAET 2

O OO0 =] O n s o

paza.
3aganue /. B cembe 5 nereit. Halitn BepOATHOCTE TOTO, 9YTO CPENH HUX 2 MATbYHKA, €CIU

OKYMEHT MOANNCAH
BEpDHTH@%mmﬁﬁmi%gﬂm unka pasHa 0,51.
Cepruchukar:  2COBEPGHTEFGTEOGOMAPYIRENIMSE oneuark Ha cTtpanuue kuuru pasna 0,01. Hairtu Beposr-
Bnapeneu: llebayxoea TaTeAHa Ag HOPOBHA we
HOCTB TOT'0, 9TO B SUU-CTpaHIYHOIT KHUTE He OynerT 00HapyKeHO omeuaTok (0OHApYKEHHE ore-

qATOK HA4 pﬂ?pJ'[HlIHLIK CTpﬂHT{T_[HK CUHUTATE HC3ABUCHUMBIMH CDGBITHHWI).
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3aganue 8. BeposaTHOCTE M3TOTOBIEHUA AeTamu Beicmero copra paBua 0.4. Hautu Be-
POATHOCTB TOTO, 94TO U3 260 neranen monoBUHA OyAET BEICHIETO COPTA.

3ananue 9. BepoATHOCTE M3TOTOBJIEHUSA M3JEIUA BRICIIETO KadecTBa paBHa 0,8. Haitu
BEPOATHOCTH TOTO, 4TO cpenu B3ATEIX 60 m3aemii 30 OKaKyTCs BRICIIETO KAYECTRBA.

3amanuel 0. Beposarnocte mossienus coObrtua A B kaxaom u3 100 HezaBUCHUMBIX HC-
OBEITAHUA NOCTOsSHHA M paBHa 0,8. Halitu BEpOATHOCTE TOTO, UTO COORITHE A MOABUTCA HE Donee
74 pas.

3amanue 11. BeposTHOCTE HEKOTOPOrO COOBITUA B €QUHWYHOM HCHEITAHUM OCTABIIAET
0,004. Haittu BEpOATHOCTH TOTO, 94TO B 2500 HCHBITAHUAX HAHHOE COOBITHE MPOU3OUIET POBHO 4
pasa.

3ananue 12. BeposaTtHoCTe HacTymieHua COObITHA A B ogHOM omeiTe paBHa 0.,6. Haiitu
BEPOATHOCTH TOTO, 4TO COOBITHE A HAacTYymUT 1400 pa3 B 2400 ucmerraHuax.

3ananue 13. BepoATHOCTE MOSABIEHUA COOBITHA B KAXKIOM U3 HE3ABUCHUMBIX MCIBITAHUMN
pasHa 0.8. Haiitu BepOATHOCTE TOTO, 4TO COOBITHE HACTYIIUT HE MEHEE YETBIPEX Pa3 MpPU S HC-
MBITAHUAX.

IIpaxkmuueckaa paooma Ne7. Koppenayuonuo-pezpeccuoHHblii Memoo UCC1e0068aHUA
CIYUQUHDBIX 6C/TUYUH,.

Ilens: 3axkpermTh HABBIKM IIPUMEHCHHSI MATEMATHUECKOTO OKUOAHUA, TUCIEPCHU H
CPEIHETO KBAAPATUIECKOTO OTKIOHECHHUA.

Ocrnoevt meopuii:

3aKOH pacHpeneeHus MOMHOCTBI0 XAPAKTEPHU3YET CAydauHyr BennduHy. OmHako mnpu
PELIEHNUH TTPAKTHYECKUX 3a0a4 HET HEOOXOAUMOCTH 3HATh BCE BO3MOIKHBIE 3HAYEHUA CITyJATHOM
BEJIMUMHEL M COOTBETCTBYIONIME UM BEPOATHOCTH, 4 YI00OHEE MOIL30BATECA HEKOTOPBIMHU KOJIH -
UECTBEHHBIMH ITOKA3ATEIAMH, KOTOPEIE JAIOT JOCTATOYHYIO MH(OPMAIINIO O CIIYUAHHOM BETMYH -
He. TaKne IoKa3aTenu Ha3bIBAOTCA YU CTO0BbIMU XAPAKMEPUCTIUKAMU CTYHAUHOU GETUHUHDI .

OCHOBHBIMH M3 3THUX XAPAKTEPUCTHK ABIAIOTCA: MAMeMamuieckoe odcuoanue, oucnep-
CUus U cpeoHee K8aopamu4ecKkoe OMmKI0OHEHUE. Mamemamuueckoe oxcudaHue XapakTepH-
3y€T ITOJIOKEHUE CIIyYalHOM BEIMYWHBI HA YMCIOBOU OCH, ONPEIEIAA HEKOTOPOE CPETHEE 3HA-
UEHHE, OKOJIO0 KOTOPOTO COCPENOTOUEHBI BCE BO3MOIKHBIE 3HAUEHUS CIYYANHON BETWYWUHEL. [l
pEMIEHNS MHOTHMX 3a71ad AOCTATOYHO 3HATH MATeMaTH4decKkoe oxkupanue. Hampumep, ecnu us-
BECTHO, YTO MATEMATUYIECKOE OKUIAHUE YUCIa BEIOMBAEMBIX OUKOB Y IEPBOTO CTpENKa OOIbIIE,
4eM y BTOPOTO, TO IIEPBEIM CTPENOK B CPEIHEM BEIOMBAET OOIBIIE OYKOB, YEM BTOPOMU, U, CIEIO -
BATEJIBLHO, CTPEIAET IYyUIIe BTOPOTO.

Mamemamuueckum odxcudanuem OUCKpemHou ciyiauHou eeaudiHbl X Ha3BIBAETCA CYMMA
IPOU3BENECHHUI BCEX €€ BO3MOKHBIX 3HAUEHUI HA UX BEPOATHOCTH U 0003Hagaercs gepe3 M(X).

XXy 50n,X

[TycTe coygainas BemmunHa X NPUHUMAET 3HAUECHUA N C COOTBETCTBY-

FOIIIUMH BEPOATHOCTAMH P15 Pos---5 Py . Torna matemarungeckoe oxumanue M(X) coyuaii-
HOU BEJIMYUHEI X ONMPENEIAETCA PABEHCTBOM

M (X)=x, p;+X,po+...+X P,

Ecmm nuckpernas ciydalHas BemmduHa X MPUHUMAET OECKOHEUHOE MHOMKECTBO BO3MO K-
HBIX 3HAYEHHH, TO

M(X]=Z X;i P
i=1

DI{FMEHlﬂ MKCAH . .
lﬁlﬁmepH v TbARAEEIATEMATHYECKOE OKMIAHNE CIYyYANHON BeTUUrHE! X, 3HAS 3aKOH €€
Cepvyae TS E AR HFEBI52205E TBAS00060000043

Bnapneneu: ebayxoea TaTeAHa AnekcaHopoBHa
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i

pl 031 0'-'6 0'-‘3

Pemenue. Mckomoe maremarnaeckoe 0)kuganue no (popMyie paBHO
M(X)=3-0,1+5-0,6+2-0,3=3,9

[Tycte X — cayuaitnaa Bemmuuna u M(X) — ee maremarnueckoe oxuganne. OmrioHe-

HUEeM CITYYAUHOU 6eUYIHbl HA3BIBAETCA Pa3HOCTh X-M ( X )

Ha mpaxtuke gacto tpeOyerca OLEHWUTH PACCEAHME BO3MOKHBIX 3HAYEHUN CIIyY4alMHOM
BEJIMUMHEI BOKPYT €€ CPEeIHEro 3HadeHusA. Hampumep, B apTUIEpUn BaKHO 3HATh, HACKOJIBKO
Ky4HO JIATYT CHAPAAEI BOMU3U HEMH, KOTOpasA T0MKHA OBITE MOpakeHa.

Hucnepcueu (pacceanuem) ouckpemHou Ciy4auHou 6e1utlHbl HA3BIBAIOT MAaTeMaTHde-
CKO€ OKMIAHME KBAIpaTa OTKJIOHEHMS CIYYailHOM BEIWYMHEL OT €€ MAaTeMATUUECKOr0 OKHIa-
HUSA:

2
D(X)=M[X-M(X)]
Jlnsg BRIMMCIEHMA OUCIEPCHM 4YA4aCTO OBIBAECT yOOOHO BOCIIOIB30BATHECS CIEOYIOMICH

(popmy o
. ) )
D(X)=M(X")-[M(X)]
Ipumep 2. Hantu aucnepcuio Cny4aliHOM BEIMYUHBL X, KOTOpAas 3aJaHd CIEIVIOIINM
3aKOHOM pPacCIpeneieHus:

X. 2 3 5

I

p! 011 056 0’3

Pemenue. Maremarnueckoe oxuganue M(X) paBno:

M(X)=2-0,1+3-0,6+5-0,3=3,5

2
3aKOH pACIpeneneHns CIIy4alHOU BETUYHNHEI X MMEET BUL!

x> 4 9 25

I

p!ﬂ 0'.'1 0'-'6 0’3

Maremaruueckoe OXHMOIdHHC M ( XZ) PaBHO.
M(X°)=4-0,1+9-0,6+25-0,3=13,3
HMckomaa mucnepcusa paBHa
D(X)=M(Xx*)-[M(X)F=13,3-(3,5)=1,05

Jlnsg omeHkn paccesHus BO3MOKHEIX 3HAUEHWM CIIYUYaMHOW BEIMYUHBI BOKPYT €€
CPEIHETO 3HAUEHUS CITyKUT TAKKE CPEIHEE KBAAPATHIECKOE OTKIOHEHUE.
CpedHum K6aopamuiecKum OMKIOHEHUeM CTYYAUHOU GelutuHbl X Ha3bIBACTCA KBAIpaT-

HBIH KO P B S AR

|
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E U‘ [ X ) —_ ‘|.||||'| ( X )
Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Hpumep 3.Cryuaitnas BemmunHa X 3a1aHa CIECIYIONMM 3aKOHOM PACHPEIEICHN:
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X, 2 3 10

I

)7 0,1 0,4 0,5

Haittu cpennee kBaapaTHIECKOE OTKIOHEHHUE o X)
Pemenune. Maremarnueckoe oxunanue M(X) paBno:

M(X)=2-0,1+3-0,4+10-0,5=6,4

Maremaruueckoe O IAHHC M(XE) PaBHO.
M(X?)=4-0,1+9-0,4+100-0,5=54
Haitnem mucnepcuro:
D(X)=M(X*)-[M(X)F=54—(6,4)"=13,04
Hckomoe cpennee kBaagpaTMueCcKoe OTKJIIOHEHUE PABHO:
o(X)=VD(X)=v13,04~3,61

Jluckpernas cioydaiiHas BEIMYMHA MOKET OBITH 3aaHa MEPEUHEM BCEX €€ BO3MOIKHBIX
3HAYEHUN U UX BEPOATHOCTEN. OQHAKO TAKOU COCO0 3aIaHnsa HENPUMEHHUM IS HEMPEPBIBHBIX

CJIy4aMHBIX BEITUYHH.
Hampumep, paccMoTpum CraydanHylo BEIMYHMHY X, BO3MOKHEIE 3HAUEHUS KOTOPOH

CIUTOIEL 3AMOJHAIOT WUHTEPBAI (ﬂ, b] . OueBuaHO, 9YTO HEBO3MOKHO COCTABUTH INEPEUEHB
BCEX BO3MOKHEIX 3HaueHuu X. [Tostomy nemecooOpasno mare oOmmu Croco0 3amanHns JIro0BIX
TUMOB CIy4YalHBEIX BEIWYMH, OJI1 YETO BBOOATCS (PYHKIMM pacupenencHus BEPOATHOCTEH CIy-
JAHON BEJINYHHEL.

[Tycte x — pmencrBuTensHOE 9UCHO. BeposaTHOCTE COOBITHSA, COCTOAMIETO B TOM, 4TO X

MPUMET 3HAYEHUE, MEHBIIEE X, T.€. BEPOATHOCTE COOBITHA X<X | 0Gosmaunm gepes I ()

Ecm x u3MeHseTca, TO U3MEHACTCA 1 r ('x ) , T.C. Flx) (pyHKIMA OT X.

Dyuxyueil pacnpederenus cryuaiinol eenuyunbl X HassBaercs QyHKips L (x) , orpe-
JEJISAIONIAs BEPOATHOCTh TOTO, YTO CiyuaiiHas BeauduHa X B PE3ynbTATE WCIBITAHWUA PUMET

3HAUEHWE, MEHBIIIEE X, T.€.
F(x)=P(X<x)

I'eOMEeTPUUECKH 5TO PABEHCTBO MOMKHO MCTOJKOBATH Tak: I ()  ecm BEPOATHOCTH
TOTO, YTO CIIy4alHas BEIMUYMHA IPUMET 3HAUECHHE, KOTOPOE M300pakaercs Ha YUCIOBOM OCH
TOUKOH, JIEKAIIEH JIEBEE TOUKH X.

Ipumep 4.Cryuaitnas BemunHa X 3amaHa cnenyroniel (PyHKIMEN pacipeaeneHus:

0 npu x< -1
F(x)=<x/4+1/4 npu -1<x<3
1 npu x> 3

.

Haiitu BEpOATHOCTE TOTO, YTO B PE3YILTATE WCHBITAHWA X HPUMET 3HAYECHUE, OPHU-
HAJICKATIEC HHTEPBATY (0’ 2): P(0<X<2)=F(2)—-F(0) .
PemEHHe.TTn%EHﬁ%K HA UHTEPBAJIE ( ? 2) , IO YCIIOBHIO, F( X)=X/4+1/4 ,

TRSEKTPOHHOW n::.-nnvg':(@ )—F(0)=(2/4+1/4)—(0/4+1/4)=1/2 Urtax,
CEPTHdJHHEp (ﬁ%ﬁi;%lﬁjﬁiﬁﬁ oE/BAS00060000043E

Bnapeneuy; bAH CaHfpoBHa

HenmpepeiBHYI0 CIoy4aliHy:0 BEIWYMHY MOMKHO TAaKKE€ 3a4dTh, WCIONB3YS JIPYIYIO
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(PYHKIHIO, KOTOPAs HA3BIBACTCS (PYHKIMEN MIOTHOCTH.
DyHKyueu NIOMHOCMU HENPePLIGHOU CIVHAUHOU GeluyUHbl X HA3BIBAECTCA (PYHKIIHA

f (X ) — mepBaA NPOU3BOAHAA OT (DYHKIMH PACIIPENETIEHUA K ( X)

f(x)=F(x)

Orcrona cienyer, 94To (PyHKINA paCIpeneneHusa ABIAETCA MEPBOOOPa3ZHON A (PYHKIIUN
IUIOTHOCTH. /1A omucanus pacrnpeneseHus BEPOATHOCTEN AUCKPETHOU CIyYalHOW BEITWYHMHEI
(pyHKIMA UIOTHOCTH HETPUMEHUMA.

3Has (PYHKIMIO IUIOTHOCTH, MOYKHO BBIYMCIMTE BEPOSATHOCTE TOTO, YTO HEMPEPHIBHAS
CJlydalHas BEJIMYMHA TPUMET 3HAYEHUE, TPUHAIIEKANIEE 3aJAHHOMY UHTEPBATY.

Teopema.Bepoamuocmb mozo, Ymo HenpepvléHAA CAVHYaAUHAA GeluHUHa X npumem sHayve-

HUe, npuHaolexcaujee UHMepeary (ﬂ, b]
n10MHOCMU, 834MOMY 6 hpeodenax om a 0o b:

, PABHa ONpeOoeleHHOMY UHmezpaiy om QVHKYuUu

P(a<X<b)=| f(x) dx

IIpumep 5. 3agana G yHKUMSA IUIOTHOCTH CIIYYANHOW BETMIUHEL X:

n il il

Haiitu BEpOATHOCTE TOrO, YTO B PE3YILTATE UCHBITAHUA X NPUMET 3HAUECHUE, MPH-

_ (0,5; 1)
HAJIEIKAICE UHTEPBAITY :

Pemenue. Mickomas BeposSTHOCTE IO (popMyIe paBHA
1

1
P(0,5<X<1)= | 2x dx=x*|,.=1-0,25=0,75

0,5

3Had (PYHKIMIO TUIOTHOCTH PACIPENENeHUA f ( X) , MOJKHO HAUTH (PYHKIUIO pacCIIpe-

F(x)

OEICHUA o (popmyie

F(x]::r flz)dz

Mamemamuueckum odxcudaruem Henpepvl6HOU CIYVYAUHOU GETUYUHbL X, BO3MOKHBIE 3HA-

a,b

UEHUS KOTOPOWU MPUHAIJIEKAT OTPEKY , HA3BIBAETCS CIENYIOMIMN ONPEICIEHHBIN WH-

Terpat
M(X)z_f xf(x) dx

Iucnepcueii HenpepbléHOU clyuYauHoU geauyuHsl X, BO3MOKHBIEC 3HAUECHUA KOTOPOU MPH-
| a,b
HAIJIEKAT OTPE3KY

AOKYMEHT MNOANMCAH
ANEKTPOHHOW NOANWUCEIO

b
":::_',f,::':::':-:‘.-:':-'."4.E_*_!s‘a_E--e’:';“;'-;-:E:.'f-E'.?E.ci.:f.-.-.-:‘~'.-'.-.-'B162X ): I [ X— M ( X )}2 f ( X ) dX

, HA3BIBAETCA CIEAYIONMINN ONMPEAEIEHHBIN UHTETPa

Bnaneneuy Lllebayxoea TaTeRAHa AnexcadapoBHa

Heieramronen o 1oL BEITUCIICHIS TUCTIEPCHH 00J1ee yI00HBI COOTBETCTBEHHO CICAYIOMINE (POPMYITEI
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C "

Pll

b

D(X)= | x*f(x) dx—[ M(X)7P

a

= [ 1l a- [P

Cpeonee kgadpamuueckoe OMKIOHEHUE HEHPEPblBHOU CIVHAUHOU GEAUYLHbL OTIPENEIIET -
Csl, KAK ¥ TSI TUCKPETHOM CIIYUAaWHOM BEJIMYMHEL, CIEAYIONINM PABEHCTBOM

o(X)=VD(X)

IIpumep 6. Haittn MmaremMaTnuecKko€e OKUIAHNE, TUCHEPCHI0 U CPETHEE KBAOPATHIECKOE
OTKJIOHEHUE CIIYYalHOM BEIUMYMHEL X, 3aJaHHOU CIEAYIOoNIeH () YHKIIUEN PACIPEAEICHUS:

i

Pemenne. Haiinem () yHKIIMIO MIIOTHOCTH:

R0 0 UL RS

Haitnem maremarnueckoe oxuganue mo gopmyne (8.1):
1

1
M(X)=[ x-1-dx=x2%/2 =1/2

Haitnem mucnepcuro o (popmyie (8.5):

1
D(X)=] x*1-dx—[1/2P=x/3 | —1/4=1/12
0

Haitnem cpennee kBagparndeckoe OTKIOHEHHE MO (popmye:
—
o( X)=yD(X)=+v1/12~0,29

KoppenannoHHeI aHAIN3 U PETPECCUOHHBIN AHAIN3 ABJLIIOTCS CMEKHBIMHM Pa3deIaMU
MATEMATUUECKON CTATUCTUKN U MPETHA3HAYEHBI U1 M3YUYEHU 110 BEIOOPOYHEIM JTAHHBIM CTATH -
CTMUECKOM 3aBUCUMOCTH CIyUANHBIX BEIUUUH. [[BE CIydaliHbIE BEIMUMHEI MOTYT OBITH CBA3AHBI
00 (PyHKIMOHATEHOW 3aBUCUMOCTEIO, JIMO0 CTATUCTHYECKOH 3aBUCUMOCTRIO, TM00 OBITH HE34a-
BHCHUMBIMHU.

Crporasa (pyHKIMOHAIBHAS 3aBUCUMOCTE PEATU3YETCA PEOKO, TAK KAK 00€ BEIMYNHEI WIN
OHA W3 HUX IOJBEPKEHBI €MI€ NEHCTBUIO CIyYaMHBIX (PAKTOPOB, MPUUEM CPEOU HUX MOTYT

ObITE 1 00MIIME A7 00ENX BEIMYHH, T.€. TAKNE (PAKTOPEI, KOTOPBIE BO3IEHCTBYIOT KAK HA X ,

rakuua Y .Borom CITy4ae BO3HUKAET CTATUCTUYECKAA 3aBUCUMOCTE. Cmamucmuyeckou Ha-
3BIBAETCA 3aBUCUMOCTB, IPU KOTOPOWU M3MEHEHNE OTHOWU M3 BEINUNH BJICYET M3MEHEHUE pacrpe-
neneHus Opyrou. YacTHEIM CIIydaeM CTATUCTHYECKOM 3aBUCHUMOCTH ABIACTCS KOPPEIALNOHHAA

3aBUCHMOGERyMEHT NOANWCAH
Eﬁﬁﬁ%ﬁﬁfdﬁﬂfié’eﬁﬁﬂ 3aBUCHMOCTE MPOABIACTCA B TOM, 4TO IPH M3MEHEHHH OIHOM M3

STl R R F .'“ I ‘”_"'.' Ll'\—r | E 'I_- .......
paCCMﬂTpHBHEM;BI?i Qﬂyqammx BEMUMH U3MEHAETCS CpemHeEe 3HAYCHUEC ;[pym}{ CIIy4alHOU BeE-
JIMYIUHEL, TO TaKas CTATUCTHYECKAsS 3aBUCUMOCTD HA3BIBAETCA KOPPEIAYUOHHOU.

. s ;,aﬁw.3:ﬁ_,1ﬁﬂppemuuﬂm{uﬁ 3aBUCHUMOCTH BOCIIOIE3YEMCS MEMOOJOM HAUMEHbULUX
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Yi_yi (

keadpamog. [Ipn MCrmomp30BaHMM 3TOT0 METOAA CyMMa KBAAPATOB OTKIOHEHWH

1=1,2,.. I

1l ), tne | — BeiuucnenHas no ypaBHeHuio (14.5) opmunara, COOTBETCTBY -

X. .
fonias HadmI JaeMOMY 3HAYEHUIO L a Yi HaOmMromaemMas OpauHaTa, COOTBETCTBYIOMIANL

X, o
I, DoJIKHa OBITE MUHUMAJILHOH. 1aK Kak KA I10€C OTKJIOHCHHEC 3dBHCHT OT OTBEICKHMBACMEBIX IId-

paMeTpoB, TO M CYMMa KBAAPATOB OTKIIOHEHUH €CTh (DYHKIMSA STHUX ITapaMETPOB:
In

P(p: b):zl(yj_yj)z

F(p,b)=2_ (px+b—y,)

i=1
Jlnd OTBICKaHWA MUHMMYMA IIPUPABHAEM HYIIO COOTBETCTBYIOIINE YACTHEIE ITPOU3BO/I-
HEIE!

f

*a—F:2Z(pr+b—yj]xj:U£,LLL
0p i

Pemms 3Ty CHCTEMy OBYX JIMHEHHBIX YPABHEHWH OTHOCHTETRHO P u b | naitnem
MCKOMBIE ITAPaAMETPEI:

n n n n n 2
— L ) 2
Pyx— ”ZXEYf fozy; / ”Z X; fo
i=1 i=1 i=1 i=1 i=1

\

3

n n n n n n 2
=1 2 X 2L yim 2L X 2 2. xi—| 2
b= Z?’i’f Yi X; X, yi|l|n 2. x; X

=1 =1 =1 =1 =1 =1

AHAJIOTUYHO MOKHO HAUTH BEIOOPOYHOE YPABHEHUE MPAMON JIUHUU PETPECCHU X
ma ¥
X = +C
Y px}’y )

rae P Xy — BEIOOPOUHEIN KOA(P(PULIHEHT perpeccun X ma Y

IIpumep 1. Haittu Be1OopoyHOE ypaBHEHHE NMPAMOM JIMHUM PETPECCUU V' pa X

Mo mapHeiM 11— °  HabII0IeHuUiL:

Tadbaumal.
X 1,00 1,50 3,00 4,50 5,00
OOKYMEHT MOANCAH
:anemrjjjmop noanuceid ,25 1,40 1,50 1,75 2,25

Bnaneneuy Lllebayxoea TaTeRAHa AnexcadapoBHa

CocTraBuMm CIEAYIONIYIO paCYETHYIO Ta0mMIy 2.
Heicteutened: ¢ 19.08.2022 no 19.08.2023
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Hamnnem nckomsie mapamerper 3 coorHomenutit (14.9) u (14.10):

p,=15-26,975—15-8,15//(5:57,5-15°/=0,202
b=(57,5-8,15—15-26,975//(5-57,5—15%|=1,024

Hamumem nckomoe ypaBHEHHE MPAMOH JIMHUN PETPECCHU Y ya X

y=0,202 x+1,024

Tadbmnwuira 2.

X Vi xf XY
1,00 1.25 1,00 1,250
1,50 1,40 2.25 2,100
3.00 1,50 9.00 4,500
4.50 1,75 20,25 7.875
5.00 2,25 25,00 11.250
. n n n
Z X, Z Vi Z X; Z X Vi
P 1 i=1 =8 i=1 i=1 —
15 =57,50 26,975

[Ipn Oonpmom yucie HAOMOXEHWNW OJHO WM TOXKE 3HAUEHHE X

n n
X pas, OIHO W TOXKe 3HadeHue Y —

MOJKET BCTPETHTCA
- (X, y)
Y pas, 0oHA ¥ Ta K€ mapa 4uCen

X pa3. [lostomy manHele HAOMIOOEHWH CIEOYET TPYIMNUPOBATH, OIS

o n_
3TOTO MOACYUTEIBAIOTCS 4acTOTRl  *, 2, . Bce crpymmipoBaHHbEIe TaHHBIE 3AITUCEIBAOTCS

B BUE TAOIUIIEI (Harrpumep, tabnuiia 3), KOTOpAas HA3BIBAETCA KOPPETAYUOHHOU.

MOKeT HAOIoIaThCA

TaOmwuira3.
X
n.
r 10 20 30 40 Y
0.4 5 — 7 14 26
0.6 — 2 6 4 12
0.8 3 19 — — 22

B meproii cTpoke KOPPEIAIMOHHON Ta0muIBl yKa3zansl HaOmoaaemsie 3aauenus (10; 20;
30; 40) mpuznaka X , 4 B IepBOM crondue — Habmrogaemsie 3nauenus (0.4; 0,6; 0,8) mpusnaka
n

x L]

Y . Ha mepeceuennn cTpok v CTOIOIOB HAXOAATCS YACTOTEI Y HaOmomaeMeIX nap 3HAYECHUM

[IPU3HAKOB.
B nocnennem cTos01ne 3anmcansl CyMMEBI 4aCTOT CTPOK, @ B MMOCIETHEN CTPOKE — CYMMEI

JaCTOT CTONOIOB. B KIeTKe, pacmonokeHHON B HIDKHEM ITPABOM YTy TAOMHUIIEL, TOMENIEHA
CyMMa BCEX 4aCTOT, T.€. 00niee 4ncno Bcex HabmoaeHnin N . Ouesumuo, uto
[IOKYMEHT MOAMWCAH

E N X: E n —n
3NEKTPOHHOW MOAMMCHIO y

S pTHCpIAT: EEmf?ﬁ%ﬁﬁfﬁiﬁﬁ%ﬁﬁﬁﬁ?ﬁ%%EDEIA@'FPH BEIOOPOYHOTO YPABHEHHUS MPAMOM JIMHUUA PETPECCUU Y

Bnapeneu: llleG3yxXoBa

ma X B clIydae, KOTAa MOJMy4eHO OONBIIOE YMCIIO JAHHBIX (IPAKTHUYECKU AJIA YOOBJIETBOPH -
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TEIBHON OLIEHKH MCKOMBIX HAPaMETPOB JOJDKHO ObITE X0TA OBl 50 HaOmromeHui), cpeau HUX
€CTh MOBTOPSIONIMECS, U OHU CTPYIITUPOBAHEI B BUIE KOPPEIAITMOHHON TAOTHIIBI.

13 cucremer (14.8) MOKHO MOMYyYUTE CIEAYIONIYIO CUCTEMY:

| I N I

i 2 - 1]

pyXZXﬁbZXi- bbb
EEE NS

n
Z X=Z X;
i=1

Jlna  mpoctoTtel  npuHsAB — 0003HAYEHUA

2. X Zx 2 Xy= ny
X‘Z/ y‘z/ A

HUM, 9YTO MTApa YUCE ( X HaOmMr01AmaCh Jﬂf’ pas), moaydaem

Ly pyx+nXb: 1 it

Bropoe ypaBuenue cuctemsl (14.13) mpeoOpazyem k Bugy

Yx=P X*b

BUB IIPABYIO0 YaCThb 3TOT0 PABEHCTBA B YPaBHEHUE
COOTHOIIIEHHE

Y=Y =p,(x—X)
HAWUIEM U3 CUCTEMBI BBIOOPOUHEIN KOY(PPUITUEHT PETPECCUU P JX

Zn v XY= nxy an xy—m‘r:y.

b:y—xpﬁ

p
VX ~2
nx*=(x ) (Ch
g /o
YMHO)HUM 00€ 4acT! 3TOr0 paBeHCTBA HA IPOOk Xy
. G, 2 n,xy—nxy
_}".3'{' i - e
o, no,o,
r

O0o3Haunm npaByro gacte paBeHcrsa (14.15) gwepez 6
2N, Xy—nxy

I'p
NOKYMEHT MOONWCAH no G
3NEKTPOHHOW NOONUCHIO Xy

Tﬂl"ﬂ‘ﬂ HﬂﬂyqﬂEﬁ -------- 50000 143E

Bnaneneu OBa TeAHA

2 V=2,
=1

COOTHOIICHHU AMM

(B IIPEAIIOIIOKE-

W ITOOCTA-

, TOJly4AM CIIENYIOIIEE
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OKOHYATEIEHO IOJyYUM BEIOOPOYHOE YPABHEHHE NMPSAMON JMHUU PErPECCHUU Y ha

X Bunma
0
— — y -
Y Y =rg="(x—X)
g
X
AHAJIOTUYHO MOKHO HAUTH BEIOOPOYHOE YPABHEHHE MPAMOU JIMHUHM PETPECCUH X na
Y
% —x=r,<(y—7)
y B o
Y

Koumponsnwie sonpocwt u 3aoanus:

1. UncnoBeie XapakTEPUCTUKHU JUCKPETHRIX U HEMPEPRIBHBIX CIIYUAWHBIX BEITUUMH.
2. Marematn4yecko€e 0KMIaHUE TUCKPETHBIX U HEMPEPBIBHEIX CIYYaHMHBIX BEITUUNH.
3. Jlucnepcusa TUCKPETHRIX M HEMPEPEIBHBIX CITyYAMHBIX BETMYMH.

4. CpenHee KBaIpaTUUECKOE OTKIOHEHHE NUCKPETHBIX U HENPEPBIBHBIX CITyYalHBIX BE-
JTMYMH.

5. Merong HaMMEeHBIINX KBAAPATOB.

6. Koppenaiunonnasa tadbmina.

7. Beibopounoe ypaBHEHHE OPAMON JIMHUN PETPECCHM.

3amanue 1. YCTpOHCTBO COCTOUT M3 TPEX HE3ABUCUMO padoTaromx 371eMeHToB. Beposar-
HOCTh OTKAa3a KaI0ro 3IeMeHTa B OOHOM ombiTe paBHa 0,1. CocTraButh 3aKOH pacnpenencHus
4MCJIA OTKA3ABIINX JIEMEHTOB B OJTHOM OIIBITE.

3ananue 2. B maprum 10 % wnecranmaptHeix perameul. Hayram oroOpanwer 4 meramu.
Hamucare OMHOMUAIBHEIN 3aKOH PACIPENEIIEHUS AUCKPETHOW CIy4alHOW BEIMYUHBI — YUCHIA
HECTAHOAPTHEIX JE€TAJEN CPEaN YETBIPEX OTOOPAHHEBIX U ITOCTPOUTH MHOTOYTOJILHUK MOJTYYEH -
HOT'O PaCIpEaCIEHU.

3amanue 3. JluckpeTHas ciydaifHas BETUUHMHA X MTPUHUMAET TPH BO3MOKHBIX 3HAUECHU:

b A L

o— :[I]'-'-uz'l _:[] . s
5 =4 p=tox,=0 c BeposATHOCTEIO =~ " m " ¢ Bepoarnoctero ' . Haitrn

C BCPOATHOCTELIO

o MiX)=8

"1 ', 3Had, 4T

3aganme 4. Jlan mnepedyeHp 3HAYEHWUM MOUCKPETHOM CIIY4allHOM BEJIMYWHBI X
v o=l =0 =

, d TAKHKC U3BCCTHEI MATCMATHUYCCKHUEC OXHIdHHIA caMOM ATOM BEITUUNHEI

. MIX)=0LMIX )1=10.9. [N
H ee KBH,HPHTH: ) - .

3amanue 5. Crydaitnas BemuuuHa X 3amaHa (PyHKIMEH pacripene1eHus:
B v=1

. Hanitu BeposaTHoCTH

FiX)=4y—x—— —l=<x=5

] X3

Hamrmﬂagmimﬂﬂmmrh pacupeneneHusa CIy4aiHol BETUUUHEL, 0) BEpOATHOCTE TOTO, 4TO B
SMNEKTPOHHOW NOANMCHIO

Copma SR Y FREAES GBI TAHILL, BRI HAMEA JPUMET 3HAYCHNUE, 3aKIFOYCHHOE B HHTEpBae (2,3).
Brapenew:  Wet3popaiime 6 AMaitreresriGopouHOE ypaBHEHHE IPAMOil TuHMu perpeccuu ! Ha X mo maH-

HBIM, TPUBEAEHHBIM B CIEQYIONIEH TAOMHIIE:
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Y X n.
20 25 30 35 40 :
16 4 6 i i i 10
26 i ] 10 i i 18
36 i i 32 3 9 44
46 i i 4 12 6 22
56 i i i 1 5 0
n, 4 14 46 16 20 =100

Ipaxmuueckan pavoma Ne8. OcHo6bl 6b100p0OUHO20 MemOOa U ITEMEHM bl CINAM U~
CHIUYEeCKOU meopuu OUeHUGAHUAL.

Iens: 3akpenurs MOHATHA BEIOOPOYHON COBOKYITHOCTH, BEIOOPOUHOM (DYHKIIUH pacIpe-
hi (S (52058

Ocrnoevt meopuii:

[Ipeomemom mamemamuyueckot cmamucmuku AGIAEMca coO30aHUue Memooos coopa u o0o-
pabomku cmamucmu4eckux OaHHbIX O NOTYYEHU HAYYHBIX U HPAKMUYECKUX 6bl6000E.

Marematnueckas CTATUCTUKA OMHUPAETCSA HA TCOPHUIO BEPOATHOCTEU, U €€ LE€JIb — OLE-
HUTH XAPaKTEPUCTUKH T€HEPATEHON COBOKYITHOCTH ITO BEIOOPOYHEIM JAHHBIM.

Ecmm Tpedyercs u3ydnurs COBOKYMHOCTE OOHOPOAHEIX OOBEKTOB OTHOCHUTEIEHO HEKOTO-
pOTO MPHU3HAKA, XAPAKTEPUIYIOMIETO ST OOBEKTHI, TO €CTECTBEHHBIM SBIIIETCS IIPOBEIEHUE
CIUIOIIHOTO 00CIenOBaHusd, T.€. 00CIEOOBAHUE KAXKAOTO U3 OOBEKTOB COBOKYHNHOCTHM OTHOCH-
TEABHO 3TOr0 Npu3Haka. Ha mpaktuke, 0IHAKO, MPOBENEHUE CILUIOMIHOTO O0CIENOBAHUA II0 TEM
WM UHBIM MPUYUHAM 9aCTO OBIBAET HEBO3MOIKHBIM. B Takmx Ciaydasx CaydaiiHO OTOHUpAroT U3
BCEH COBOKYITHOCTH OTPAHMYEHHOE YUCI0 OOBEKTOB M MOABEPTralOT UX U3YUEHUIO.

BvibopouHou cogoKynHOCMb 0 WM IIPOCTO 6bl00PKOU HAZBIBAETCA COBOKYITHOCTE CIy4al-
HO OTOOpAHHBIX 00BEKTOB. [ eHepalbHOU COBOKYHHOCHbIO HA3BIBAETCA COBOKYMHOCTh OOBEKTOB,
W3 KOTOPBEIX OPOM3BOAMUTCA BEIOOpKA. Hampumep, ecnu BCce cryaeHTsl Hamoropou akagemMum —
3TO TEHEPATBHASA COBOKYMHOCTD, TO CTYIEHTE KAKOU-THOO0 TPYIIIEI ABIISIOTCS BEIOOPKOM.

Obwvemom COBOKYIMHOCTH (BBIOOPOYHON WIIW TFEHEPAIBLHOM ) HA3BIBAETCA UMCIO 0OBEKTOB
3101 coBOKynHOocTH. Hanmpumep, ecmn u3 1000 geranei orobpano nnsa obcnemoBanus 100 mera-

1eit, To 06nem renepamsroii cookyrmocrn 1Y = 1000 5 66penm setGopkn 1= 100

[Ipn cocraBneHnn BBIOOPKM MOKHO MOCTYHaTh ABYMsA CrocoOamu: MmOCJIE TOTO, Kak
00BEKT 0TOOpAaH W HA HUM MPOM3BENCHO HAOMIOAEHUE, OH MOKET OBITH BO3BpANIEH JHOO HE
BO3BPAIIEH B T€HEPATBHYI0 COBOKYMHOCTh. B 3aBUCMMOCTH OT 3TOTO BEIOOPKU MOAPA3AEIAIOTCA
HA MOBTOPHBIE U OECITOBTOPHEIE.

l[loemopnou HA3BIBAIOT BBIOOPKY, IIPU KOTOPOM OTOOpaHHEIM OOBEKT (mmepen ordopom
CJIIEAYIOIIETO) BO3BPAMIAETCA B TEHEPAIBHYIO COBOKYITHOCTE. becnogmopHou Ha3eIBalOT BEIOOD-
Ky, IPA KOTOPOI OTOOpAaHHEI OOBEKT B TEHEPATLHYIO0 COBOKYITHOCTH HE BO3BPAMIAETCA.

Jlns Toro, 4roOBl MO JAHHBIM BEIOOPKU MOJKHO OBIIIO HOCTATOYHO YBEPEHHO CYAUTH 00
MHTEPECYIOMIEM MMPU3HAKE TEHEPATBEHON COBOKYITHOCTH, HEOOXOAUMO, 4TOOBI 00BEKTHI BEIOOPKH
MPABUJILHO €T0 IIPEeACTaB/LuIn. pyrumu caoBaMu, BEIOOPKA JOJIKHA ITPABUIIEHO HMPENCTABIIATE

Hpﬂnﬂpuﬂﬁbﬂﬁﬁﬁi}ﬁjﬁhm COBOKYITHOCTH, T.€. BBIOOpKA MOJIKHA OBITE penpe3eHmamueHol
(npedcmelBf e B RGIYANVCEIO

Ceptudmkar: EC[;EGGdSEEABBBBEEE oELBAS00060000043E

Bnapeneu: e

SN, 3AKO0HRA. OQIRIINX YHCET MOJKHO YTBEPIKAATh, 4TO BEIOOpKA Oymer perpe3eHTaThs-
HOM, €CIW KaXObIM OOBEKT BBIOOPKM OTOOpaH CIy4amHO W3 TE€HEPAIHHOM COBOKYHHOCTH B

feiicTe HlTTePEE‘”IH:HS .HQMI—%%,DEIE&%SBC ¢ 00LEKTEI UMEIOT OJHUHAKOBVIO BCPOATHOCTE ITOITACTE B BEIO OPKY.
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Craructuueckoe pacmnpeneneHue rpauuecku MOXKHO HM300pasuTe  Pa3IMYHBIMHU
cmoco0ami, B 4aCTHOCTH, B BUAE MTOMUTOHA U TUCTOTPAMMEL.

llonueconom uyacmom HA3ZBIBAETCH JOMaHdA, OTPE3KH KOTO pﬂﬁ COCOHUHAKT TOUYKH

(Xl; nl) , (Xz; nz) s e (Xk; nk) . JIIa TOCTpOeHMSA MOJMIOHA YacTOT HA OCH

X.
abCUMCC OTKIANBIBAIOT BAPUAHTEI ', a HA OCH OpOAMHAT — COOTBETCTBYIONINE UM YACTOTHI

n (x; n)
L. Toukn 1> COCOUHAIOT OTPE3KAMH INPAMBIX H HOJIYYAOT ITOJIHUTIOH 4aCTOT.

[lonuconom omuocumenrbHblX Yacmom HA3BIBAETCS JIOMAHAasA, OTPE3KH KOTOPOM COEIM-

(x5 Wi (x Wy (X5 W)
HAIOT TOYKH : ) e s . IToMmron OTHOCHUTENBHEBIX Ya-
CTOT CTPOUTCS aHATOTUYHBEIM HOIUTOHY 4acToT 00pazom. Ha puc. m3o0paxkeH mOIuroH OTHOCH -

TCIABHBIX 9ACTOT CICOVIOMICTO PACIIPCOCICHIA.

i

Taonwuimal

X, 2 4 6 8

l

W 0.1 0.5 0.25 0.15

0.6 +
0.5 +
0.4 +
0.3 +
0.2
0.1-+
0 | I | | |
0 2 4 6 8 10

Puc. 1. [Tomurons orHOCHTEIBHEIX 4ACTOT.
B cayuae HEMPEPBIBHOTO MPU3HAKA 1ETECO00PA3HO CTPOUTH TUCTOTPAMMY, IJIA YErO MH-
TEPBAJ, B KOTOPOM 3aKIIOYEHBl BCE HAOMOmAeMble 3HAYEHMSA IIPU3HAKA, pa30MBaerca Ha

HCECKOJIBKO HACTHYHBIX HHTCPBAJIOB ,I[Iﬂ'ﬂ{ﬂﬁ h H I KX I0TO YaCTHYHOTO HHTCPBAJIA HA-

n. .
XOOUTCA L — CYMMa YaCTOT BAPUAHT, IMOMABINMX B /-1 HHTCPBAJI.

l'ucmozepammou yacmom HA3BIBAETCA CTyneHUaras (puUrypa, COCTOAMIAA U3 OPAMOYTOJIb-

HHUKOB, OCHOBAHHMAMH KOTOPBIX CIIVHKAT YdCTHYHBIC HHTCPBAJIBEI JJIMHOIO h » d BBICOTHI PABHBI

n./h
OTHOIIEHHU O I . J1a mocTpoeHus rucTOrpaMmbel 4acTOT HA OCH a0CIMCC CaemyeTr OT-
JOKHTE YACTHUYHEIC Ifﬂ-TTEpBEU[LI, a HH,I[ HIHIMH HpﬂBE‘CTH ﬂTpE‘EI{H, HﬂpﬂHHEHBHLIE OCH ﬂﬁCU,HCC Hd4

n./h

PacCTOSHIHN

[Tnomans i-ro 4aCTMYHOrO MPAMOYTOIBHUKA PABHA h " /h = CYMME 4acCTOT
BAPMAHT I-T0 MHTEPBAJIA; CICIOBATEILHO, MIOUWAO0b SUCOSPAMMbL HACMOM PAGHA CYMME 6CeX
yacmom, m.e. 00veMy blOOPKU.

Tadnwuma?l

CymmMma 9acToT Ba-
[ImoTHOCTE Ha-

HactuaHbeii nH- PHAHT YACTHYHOTO MH- h
TePBAJI ITHHOK. A= 5 ﬁ/
RIERT NOAMNMCAH n; CTOTEI !
SNEKTPOHHOW NMOANMUCHID TCPpBAJIAd
Ceptucpmrkar: [2C0000043E9ABBBISE0SETHAY0006000004 3E 4 01‘8
Bnapeneu: ME03YX0oEa 1aT6RAA FCaH =
10 =15 6 1.2
15—20 16 3.2
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20— 25 36 7,2
25— 30 24 4,8
30 — 35 10 2,0
35—40 4 0,8

Ha puc.2 m3o00paxkena ructorpaMma 4acToT pacnpeneneHus, 3aJaHHbIX B TAOmHIIE.

O 5 .10 .15 .20 .25 .30 .35 .40 .

Puc.2. 'ncrorpamma uactor pacnpeneieHus.
lucmozpammou omuocumenbHblX 4acmom HA3BIBAETCA CTyneHuaras (purypa, CoCcTosaman

H3 [MPAMOYTOJIBHHKOB, OCHOBAHHAMH KOTOPBIX CIYKAT YACTHYHEIC HHTCPBAJIBI JJIMHOIO h . d

BEICOTBI PAaBHBI OTHOIIEHHIO f ['mcrorpamMma OTHOCHTENBHBEIX 4YacTOT CTPOUTCH
AHATTOTUYHEIM THCTOTPAMME 9acTOT 00pa3omM.

[Tromane i-ro 4aCTMYHOTO MPAMOYTOJLHUKA PABHA L Wi /h= Wi _ CYMME OTHO-
CUTEJILHBIX 9ACTOT BAPHAHT /-T'0 MHTEPBAJA; CIE€NOBATENBHO, MI0WAOb SUCTOZPAMMbl OMHOCU-
MeIbHbIX YACMOM PABHA CYMME BCeX OMHOCUMENbHBIX YACHOMm, M. e. eOuHUle.

Ecim TpeOyerca n3yduTs KOMTUUECTBEHHBIN MTPU3HAK FEHEPATTEHOM COBOKYITHOCTH, TO
BO3HHUKAET 331344 OIEHKH MapaMeTPOB, KOTOPBIMU ONPEAEIAETCA PACOPENEICHUE 3TOTO MPU-
sHaka. Hanpumep, ecnm Hanepen u3BeCTHO, YTO U3YJAEeMBIH MPU3HAK PACHPENENIEH B TEHEPATh -
HOU COBOKYIHOCTU HOPMAJIBEHO, TO HEOOXOAUMO OLIEHUTE (TPUOMMKEHHO HAWUTH ) MaTEMAaTH4E-
CKO€ OKMIOAHHME U CPEIHEE KBAAPATHUECKOE OTKIOHEHHUE, TAK KAK ATH BaA MApaMeTpa MOJTHO -
CTBIO ONIPEIENAIOT HOPMAJILHOE PACIIPENEIIEHUE.

OOBIYHO UMEIOTCSA JINIIb JAHHBIE BEIOOPKHU, HAMPUMED, 3HAUYEHNUSA KOJIMYECTBEHHOTO ITPH -

X X X -
3Haka 1 . 2 ..., n | momydeHHble B pesyasTare 1 HaOmromeHMi, mpHueM STH
HaOIFO AeHIS TTPEATIOIAraloTCI He3aBUCUMBIMU. Uepes OTH JaHHBEIe W BEIPAKAETCA OIEHNBACMEIH
Xl X 5 X _
napamerp. Paccmarpusas : Y e s M KaK HE3aBMCHMEIC CIYYaiHBIC BEIMYMHEL
| 2 ..., N | MOMHO CKA3aTh, YTO HAXO0KICHHE CTATHCTHUECKOH OIEHKH HEH3-

BECTHOTO MapaMeTpa TEOPETUUYECKOTO PACIPENEICHU PABHOCWIHHO HAXOXKACHUIO (PYHKIMH OT

HAOIIO1AE€MBIX CIIYYaMHBIX BEIWYMH, KOTOpAasd U JAET NMPUONMKEHHOE 3HAYECHUE OLEHUBAEMOrO

nmapamerpa. Hampumep, 17 O1{€HKH MaTEMATHUECKOTO OKHIAHWA HOPMATEHOTO PACTIPEAEICHU
X=(X,+X,+...+X,)/n

CIIyKUT  (PYHKIIHA 1 z n , KOTOpas ABJMAETCS CPEOHUM

apu(pMETUUECKUM HAOIIOTAEMBIX 3HAUCHUMN MPU3HAKA.

Taxum oOpazom, cmamucmuyueckou oyeHKoU Heu38eCcmHo20 napamempa 0 TEOpETHUE-

NOKYMEHT NOAMNWUCAH P Py n

3NEKTPOHHOW NOoAnMCkLIO QIQ(H):Q(Xl,Xz,...,Xn)
Cepmnb SEOT O PACHTPSACIICHILE , HARRIBARTCE  (DyHKITHS OT
BﬂﬁﬂEﬂﬁEﬂﬁ:ﬁB;@ﬁﬁ@ﬁﬂ%ﬂﬂﬁlﬁi’WHﬂaﬂﬂmm KOTOpasd B OIIPEOCICHHOM CTATHCTUYIECKOM CMBICJIE Omn3Ka

K HE’['If’l_'I-IHlf:flE'l.f[‘j,|r SHAYCHHHKO 3TOTO HHpHMETpH.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Baxuenmmmy CBOMCTBAMM CTATUCTHUECKOM OLICHKH, OIPEACIIAIOIMMU €€ OIM30CTh K
MCTUHHOMY 3HAUEHUIO OIIEHUBAEMOTO HapaMeTpa, ABIAIOTCS CBOMCTBA HECMENIEHHOCTH, COCTOS -
TEABHOCTH U (P EKTUBHOCTH.

[Iycte renepanpHas COBOKYMHOCTh M3yudaeTCs OTHOCHUTEILHO KOIMUECTBEHHOTO HPH-
3Haka X.

3 . X .

Ienepanvroit cpeonen 1 wasemaercsa cpemnee apudMeTHISCKOE 3HAYCHUH MTPU3HAKA
r€HEPAITLHON COBOKYITHOCTH.

X Xy Xy .
Ecim BCe 3HAYEHMs : Y e MPU3HAKA TEHEPAILHON COBOKYITHOCTH

o6veria IV PAa3MIYHEL, TO TEHEPATLHAA CPEIHA PABHA
Xr=(x;+X,+...+xy )/ N

Xl XZ
Ecmm ke 3HaueHus nmpru3Haka , .

Nl ; N2 Nk , TPHYEM

pasbHAs CPEIHSSA PaBHA

X
k HMCHOT COOTBCTCTBCHHO YdCTOTEI

N1+N2+...+ Nk:N

, TO B 5TOM CJIYVYdC I'CHC-

Xr=(x;N,+x,N,+...+x, N, )/ N

Ecimm paccmarpuBare 00cnenyemMeid pu3HaK X reHepanabHON COBOKYITHOCTH KAaK CIIydai-
HYIO0 BEIMYUHY, TO MOKHO CAEIATh BEIBOJ, YTO MAaTEMATHUECKOE OKUIAHUE MPU3HAKA PABHO TE-
HEPATBEHOM CPEeTHEN ATOTO MPU3HAKA!

Xxr=M(X)
[TycTe Tenmepes and M3ydeHMA T€HEPATBEHOM COBOKYMHOCTHU OTHOCHUTEIBHO KOJIMUYECTBEH-

HOr0 mpusHaka X u3BIedeHa BEIOOPKA 00bema

. . X
Bvibopounou cpeonenr B maspaercs cpemmee apudmernueckoe HaOMIOOAEMEIX 3HA-

UEHUH NPU3HAKA BEIOOPOYHON COBOKYITHOCTH.

Xl XZ X I
Ecin BCe 3HaueHusd , Y e N mpu3Haka BEIOOpKH 00BEMA pa3IM4HBL,

TO BEIOOPOYHAS CPETHASA PABHA
X,=(x;+X,+...+x_)/n

Ecmm ke 3HaueHud npuszHaka |, s e s UMEIOT COOTBETCTBEHHO YACTOTHI :
n n, n,+n,+...+n,=n
2 , TIPHYEM 1 2 , TO B OTOM CIydae BEIOOpOUHAS
CpenHss paBHA
Xp=(X,n+X,n,+...+x, n )/n
198151
Kk
X;=|> x,n,|/n
i=1
U D,
l'enepanvrou oOucnepcueu HA3BIBAETCA CpemHee apu(pMETHUECKOE KBAIpPaTOB
o . . X
OTKJIOHCHWH 3HAYCHUH MMPU3HAKA TEHEPAIBHON COBOKYITHOCTH OT X CPEIHEr0 3HAYCHUS |
AOKYMEHT MOAMMCAH X X
1 2

POHHOV N .
Ceprudmkar: EGGMEﬁga%agﬁ%%ﬂﬁmmmsE ? e [IpU3HdKa TCHCPAITBHONW COBOKYITHOCTH

5”EﬂE“%ﬁLMJY“DMTﬂTE’pﬂ%ﬂ‘mFEPPFFD reHepalbHas JHCOEPCHA paBHA

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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I i
i=1
Xl XZ Xk
Ecmm ke 3Hauenus mpusHaka : Y s UMEIOT COOTBETCTBEHHO YACTOTHI
N N N N.+ N, +...+ N, =N
L 2 .., k , mpuuem 1 2 k , TO B OTOM CJIy4ae TeHe-
pajbHAsA JUCIIEPCUS PaBHA
k
_ ' o= 12
D= Z[_xf xr) N;|IN
=1

l'enepanbhHviv cpeoHuM K8aopamuveckum OMKIOHEHUEM HA3BIBAETCA KBAOPATHBIM KO-

PEHB U3 TEHEPATBHON TUCHEPCUH:
0=vD;

IIpumep 1. I'enepanpHas COBOKYITHOCTE 3ajaHa CIEIYIONIEH TAOMULIEN paCIPEeneIeHUS:

X 2 4 5 6

I

N. 8 9 10 3

!

HanTtu renepanbsHyo JUCIEPCHIO U TEHEPAILHOE CPENHEE KBANPATHIECKOE OTKJIIOHEHHE.
Pemenue. Halinem reHepansHyr CpeIHIOHN:

. _2:8+4:9+5:10+463 _120 _,
I 8+9+10+3 30

Haitnem renepampHyo IUCIEPCHIO:

(2—4)°8+(4—4)9+(5—4)°-10+(6—4)*-3 54
DF: — =1.,8
30 30

Haitnem renepansHO€ CpegHEe KBAAPATUUECKOE OTKIIOHEHHUE:!

o,.=VD,.=v1,8~1,34
D

Buibopounou oucnepcuert — B HaseBaercs cpemHee apu(hMETHUECKOE KBAIPATOB
OTKJIOHEHUIN HAOMIOOAEMBIX 3HAYEHUN MPU3HAKA BHEIOOPOYHOM COBOKYITHOCTH OT MX CPEIHETO
F(B
3HAYCHU

X X X

Ecmu BCe 3Hauenus 1 2 ..., N mpu3Haka BEIOOpKH 00BEMA n pPa3IM4HEL,
TO BEIOOPOYHASA TUCIIEPCUS paBHA
n
D, =| Y (x,—X,)°
B — X; —Xp, n
i=l
X, X, X, n H
Ecmu ke 3Hauenusa npusHaka \ Y e s UMEIOT COOTBETCTBEHHO YACTOTEI ,

Y een s , IpUIEM
Ha AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOANWUCEIO

Ceptvdomkatr: 2C0000043ESABBBO952205E7BAS00060000043E n
Bnageneuy; llleGayxoea TaTeAHa AnexkcaHgpoBHa D — E [ X.—X
I

, TO B 3TOM CIIy4a€ BEIOOPOYHAS AUCIEPCHI PAB-

]2 /n

B

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BolboopouHbiM cpedHuM K6aopamuiecKuM OMKIOHCHUEM HA3BIBACTCA KBAAPATHBIA KO-

PEHB 13 TEHEPATHHON TUCHEPCHUU:
0=\ Dy

IIpumep 2. BerOopounas COBOKYNHOCTE 3a1aHa CIEAYIONIENH TAOIUIIEN pACTPEIEICHUA:

X, 1 2 3 .

I

n. 20 15 10 5

!

Haittu BEIOOpOUHYO TUCIEPCHIO U BEIOOPOUYHOE CPEIHEE KBAPATHUECKOE OTKIOHEHHE.
Pemenne. Haiinem BEIOOPOUHYIO CPETHIOO:

- _120+2:15+310+4:5 100 _
B 20+15+10+5 50

Haitnem BEIOOpOUHYIO AMCTIEPCHIO:
N - (1-2)°-20+(2—2)°-15+(3—2)°-10+(4-2)*-5 50 _
B 50 50
Haitnem BEIOOpOUHOE CpeHEe KBATPATHUECKOE OTKIOHEHHE:

M — 1
0g="y DB= v1=1

2

1

Tenepe mycte TpeOyeTcs mo HaHHBEIM BEIOOPKM OLIEHUTH HEW3BECTHYH) [€HEPAIBHYIO

D, D D
U CIIEPCHIO . Betbopounasa qucnepcus 6  ABJIACTCHA CMEIIECHHOHW OIIEHKOH ' rax
KaK
n—1
M[D,==—D,
\ | n
Ecimm ke B Ka4eCTBE OLIEHKU T€HEPATBHOW TUCHEPCUH NIPUHATH UCHPABICHHYIO OUChep-
X D n/(n-1)
CUIO , KOTOpas NOJMy4aeTCA IIyTEM YMHOKEHUA B ma npoGs , TO OHa Oy-
OET HECMENIEHHOM OIIEHKOU reHepansHou aucnepcnn. [lonyuaem
k
' > 12
Z; {XI_XBJ n, I
2 n In 1= ' — 2
s°= D, = = X.—Xpl'n.l/(n—1
n—1 ° n—1 n ;[ %) |/ )
U
) n n '~ 1_ n n—-1
M|s*|=M|——D,|=——M|D,|]=————D =D,
| n—1 n—1 n—1 n

HMmeercsa aBa cnoco0a ONEHKH mapaMeTpoB: TOUEYHBIM U UHTEPBAIBHEIN. [ 04euHBIE ME-
TOABl YKA3BIBAIOT JHMIL TOUKY, OKOJIO KOTOPOM HAXOAWTCS HEW3BECTHBIM OILICHUBAECMBIM IId-
pamerp. C MOMONIBI0 MHTEPBAIBHEIX CIIOCOOOB MOKHO HAWTHU MHTEPBAJI, B KOTOPOM C HEKOTO-
POM BEPOATHOCTHI0 HAXOAUTCS HEM3BECTHOE 3HAUECHUE IMapaMeTpa.
Toueunou Ha3pIBAETCA OIEHKA, KOTOpad ompenemsercs omHuM uuciaoMm. [Ipu BeiOOpke
MAJIOTO 00BEMA TOUEUHASA OLEHKA MOIKET 3HAUYUTENLHO OTIMYATHCA OT OLIEHMBAEMOTO MAapaAMET-
pa, T.e. gmﬁ%m%lm ommOkam. [Io sTou npuuune npu HEOOMBMOM 00BEME BEIOOPKH
Ceprud SHCIYQTONQIEBAOBATECSE HATOPBAJIBHEIMII OLICHKAMIL.
Snapenew:  WeOpPRinSpEHAL O HPIEIBACTCA OLIEHKA, KOTOPAsA OMPEAECIAECTCA ABYMS YUCIAMH — KOHIIAMHA

H’HTE‘pBﬂI[H. HHTEPBHHBHLIE OLICHKH IMTO3BOJIAROT }’CTHHDBHTB TOYHOCTE H HAOCHKHOCTE OILICHOK.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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f

[TycTts HalimenHas mo JaHHBIM BEIOOPKM CTATUCTUYECKAA XAPAKTEPUCTHKA CITYKUT
6>0 ‘

TEM TOYUHEC OIIPEOCIIACT ITdPdMET 8 , HEM MCHBEBIIC 0 . ToyHocms oyeHKu XapaKTepUu3vyerT -
Y y

b

OngHAakO HENB3sA KATErOPHMYECKH YTBEPKOATH, YTO OIEHKA yIOBJIETBOPSAET HEpa-

H'.:.’TH'ZT['B‘",‘I . CTHTHETH‘IECKHE ME‘TD,[I;E:I MO3BOMIAHOT JIHMINE FDBDPHTB O BEPDHTHD-
CTH, C KOTOPOH 3TO HEPABEHCTBO OCYIIECTBIISIETCS.
0 §

10 Ha3LEIBAETCA
, T.

<0 0

, TO OILICHKA

OLIEHKOW HEM3BECTHOTO mapaMerpa 0 . Ecm

CA IMMOJIOKHUTCIIEHEIM YHCJIIOM 0

Haoexcnocmoro (dogepumenvHou 8eposamHOCmblo) OLIEHKU

% 5 | 9 — 9|< 6
BEPOATHOCTE / , C KOTOPOIf OCYIIECTBIAETCS HEPABEHCTEO
P| 9—9|<6I]:y

B kauectBe Y Oepetrcs aucno, OMU3K0e K EQUHUIIE.

H—0l<6

_ JIETKO MOYHO IOJTy YU Th ABOHHOE HEPABCHCTBO
0—0<0<0+0
Torma cooTHomeHNE MPUHUMAET CJIEOYIOMIUN BU |
Pl 0—5<0<0+65 )=y
~ DTO COOTHOICHHE O3HAYACT CIEAYIONIEe: BEPOATHOCTH TOrO, YTO HHTCPBAI
(0—5, 0+6)
Y

c.

13 nepaBencrsa

3aKII0YAaeT B ce0e (MOKPBIBAET) HEW3BECTHBIM IMAPAMET] 0 | paBHa

(-6, 6+6)

MOKPBIBAET HEU3BECTHBIN NAPAMET] 0 ¢ sanannoii magexunocreio Y
[TycTs KOMYECTBEHHBIN NPHU3HAK X TEHEPAIBHOU COBOKYITHOCTH PACIPENEIEH HOPMAITE-

HNurepsan HA3BIBAETCSA 00BEPUMETbHBIM UHMEPBATOM, KOTOPBIIA

HO, IIPUUEM CPEHEE KBagpaTHueckoe orkaoHenne Y  5TOro pacmpeneneHus M3 BECTH 0.

TpeOyerca OLEHUT, HEM3BECTHOE MATEMATHUECKOE Oxumanne ¢ 1o BEIOOPOUHON CpemHei
X . TTocraBuM CBOEi 3amadeil HAHTH JOBEPUTEILHBIE HHTEPBAIBI, MOKPHIBAIOIIIE TAPAMETP
d ¢ uwanexnocteio Y

X

Bynem paccmarpuBaTte BEIOOPOYHYIO CPEIHIO X  KaK CIYYAHHYIO0 BEIHYNHY (
X X, X,
W3MEHAETCS OT BBIOOPKH K BBIOOPKE) M BEIOOPOYHEIE 3HAYEHMSA HPHU3HAKA ,
X > X 1 X2
s e N — Kak OJWHAKOBO PACHPENEIICHHBIE CIIyYalHBIE BEIWYUHEL : s e

T (9TH 4HUCHA TaKkK€ U3MEHAIOTCA OT BBHIOOPKH K BBIOOpKE). Maremarnueckoe oxugaHnue

KHH{,I[Dﬁ H3 5THX BCJIIHYMH PABHO a H CPEOHCC KBAAPATHYCCKOC OTKJIOHCHHC — 0

TG ARE OV BApavie Do pacrpézenerms A crenysonme:

Ceptucmkar: EEGGGGGdSEEABBBQEEEDSETBASGHEIEEIEIEIMB% X) = O ( X ) p— O'/‘\/ n

Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

[Torpebyem, 9TO0BI BEIITOIHAIOCE COOTHOIEHUE

b

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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P|[X al<é|=y
rne Y — 3amaHHAas HAIEKHOCTE. B

X  na X nu 0 ma U(X):O'/\/E , HE-

Hcmons3ysa popmyiry ¢ 3ameHON
TPYIHO HOIYYUTE COOTHOIICHUE

P||X-a<8=20(6Vnlo)=20(t)
e t=5Vnlo
Haitzr 13 mocrensero pasercrsa O — 10/ Vn , MOYKHO HATTHCATE
P||X—dl<tol\n|=20(t)

Obo3nauas mis 00MIHOCTH BEIOOPOUHYIO CPEIHIOI0 BHOBB 4Epe3 X | IOTyJ4aeM COOT-
HOIIIEHUI

D(t)=y/2

Pl x—to/Vn<a<x+to/\n|=y

3HAUWUT, C HAACIKHOCTBIO Y  MOIKHO YTBEPKIATh, UTO MOBEPUTEIBHBIA HHTEPBAI

(x—to/Vn, X+to/Vn)

TOUYHOCTEH OIIEHKH paBHA 6=to/ VIT 3 qucno ! ONIPENENIETCS U3 PABEHCTBA IO TA0-
mane (pyukumu Jlammaca.
Ipumep 3. Cnyuaitnas BemMuMHA XUMEET HOPMAIBLHOE PACHPENEIECHHE C W3BECTHBIM

MOKPEIBACT HEW3BECTHEIH mapamerp ¢ | mpu sTom

CPEOHUM KBAJPATHUECKUM OTKIOHEHHUEM O =3 . Haiitu OOBEPUTEINLHBIA WUHTEPBAT IS

OLICHKHM HEHU3BECTHOTO MATEeMATHUYECKOro oxkumanua 9 1o BEIOOPOUHOM cpemHern X , ecim

00nem BeiOOpku 11— 36 y 3aqaHa HAOeKHOCTE OIEHKH V _0 ) 95 :

@(t)=0,475

Pemenne. Haitnem ! . U3 coormomenwms (13.8) OJIy4aeM U II0

t=1,96

Tabmuie ¢pynkimm Jlarmaca nHaxogum
Haiimem TOYHOCTE OIEHKH:

§=to/Vn=(1,96-3)/V/36=0,98
(x—0,98; x+0,98)

JIOBEpUTENEHEIT WHTEPBAT TAKOB:

x=41

. Hampumep, ecmm

, TO TOBEPUTENBHBIN UHTEPBAT UMEET CIAEAYIONNE TOBEPUTEIBHBIE TPAHUIIBL:

x-0,96=4,1-0,98=3,12 . x+0,98=4,1+0,98=5,08

Koumponsnwie eonpocwt u 3aoanus:
1. Be100pouHas COBOKYITHOCTB.
2. Be10opounasa (pyHKuMA pacrnpeneneHus.

3. nokyMeEHERORRANMA, TIOTUTOH YacTOT.
4RNEKTPOAHA B EDeTaB 1enms BEIOGOPKM.

Ceptudoukat:  2C0QO0043E9ABSBIS2205E 7BAS00060000043E
im Tarig Bl THETCHIE TOUCHHBIX OLIEHOK MAapaMeTPOB PACTIPEIEICHUS .

6. Beruncnenne HHTEPBAIBHEIX OIEHOK NaPaMETPOB PaCHpEaeIeHHU .

Bnapeneu: e

Nencteutened: ¢ 19.08.2022 no 19.08.2023

45



7. BeiOopounas cpemgasas

i

8. BeiOopounas gucnepcus -

9. Ucnpasnennas qucrepcus 57

3ananue 1. Bertbopka 3agana B Buae pacrnpeneneHus 4acTorT:
X, 2 5 7
2 1 3 6

Hairtu pacnpenenenne OTHOCUTENBHBIX YACTOT.

3amanue 2. Haiitn (pyHKIMIO pacrnpeneneHus mo JaHHOMY PAaCIIPENEIEHUI0 BEIOOPKHU:

X, 1 2 3
)2 10 4 6
3aganue 3. IlocTpouTs MOMUMIOH OTHOCUTENBHBEIX YACTOT IO JAHHOMY PACHPEIEICHUIO
BEIOOPKMU:
X, 2 1 5 8
12 ] 19 8 12
1
3ananue 4. Hairu (pyHK1UIMIO pacnpenencHus mo JaHHOMY PACIIPENEICHUIO BEIOOPKHU:
X, ] 2 5
)2 10 + 6

" J
3aganue 5. HailtTu MeToI0M MOMEHTOB TOUEYHYIO OLIEHKY ITapaMerpa / reOMeTpHUYE-
PIX=x)=il-p} " p )
CKOTO pacmpeneneHus , TIe - UWUCJI0 WCHOBITAHWUM,

NPOBEAEHHBIX OO0 MOABICHUS COOBITHA, P . BEPOATHOCTE IMOABJICHUS COOBITHA B OHOM HCITBITA -
HUH.

. ]
3amanue 6. Haiitm MeTomoM MOMEHTOB TOUEYHYIO OIIEHKY Hapamerpa / reoMeTrpuye-

PiIX=x)=(I-p) " p

CKOT0 pacupeneneHus , ECIIM B UETBIPEX OMBITAX COOBITHE T1O-
ABUIIOCH COOTBETCTBEHHO MOCIE ABYX, UETBIPEX, MIECTH U BOCHMH M CIILITAHUN.

— 50
3ananue 7. M3 renepanbHON COBOKYMHOCTH M3BJIE€UEHA BEIOOPKA 00BEMA =230 :
X, 2 5 T 10
n, 16 12 8 14

Haittn HeCMEenEHHYIO OLICHKY T€HEPAIBHON CPETHEU.

3amanue 8. Haiith BEIOOPOUHYIO CPENHIOIO IO JAHHOMY PACHPENEIEHNUI0 BEIOOPKH:

1240 1250 127 1280
OOKYMEHT NoAnnc 0
SNEKTRE S [ -
Ceptudmkar: EEGGGGMEEABBBBEEEDE&?B EﬂﬂﬂﬁﬂﬂﬂﬂﬂﬁiE 2 1 1
Bnapeneu: lllebayxoea Ta ATTERCaRTTDDR

amarve 9. Hairrn BBIOO POYHYIO JUCHEPCHUIO MO JAHHOMY PACIPENEIEHUI0 BEIOOPKU:
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Ilpakmuueckaa paooma Ne9. Cmamucmuueckaa cunomesa. Memoovt cmamucmute-
CKOU RPOGEPKU 2UNOm e3.

Ienw: 3akpermTe METOABI CTATUCTHUECKON MPOBEPKHU THIIOTES.

Ocrnoevt meopuii:

[Tycte TpeOyerca onpenenuTs 3ak0H paCHpenencHus TeHEPATBLHON COBOKYIMHOCTH U Ha-
30BeM ero 4. Ecnu 3ak0H pacnpeneneHus HEM3BECTEH, HO UMEIOTCA OCHOBAHUSA HNPEATOJIOKHTE,
UTO OH UMEET OMPENETICHHBIN B, BEIABUTAIOT TUIOTE3Y: FEHEPATBbHAS COBOKYIHOCTE PACIpE-
nenena mo 3akony 4. Takum o0pazom, B 5TOM rHIOTE3€ pedb UAET O BUAE MIPEAIOIArAEMOT0 Pac-
MpEaEICHUA.

Bo3moxken ciydail, KOraa 3akOH PAaCHpeneneHus U3BECTEH, 4 €r0 mapaMeTpPsl HEM3BECT-

HEI. EC €CTh OCHOBAHUA NPEANOI0KUTE, YTO HEU3BECTHEIM NTAPAMET] 0 paBeH OMpPEaeIcH-
HOMY 3HAYEHHIO @[} , TO BBIABUTAIOT THIIOTE3Y: @_@0 . Takum oOpazom, B 5TOM
TUITOTE3€ PEYb UIET O MPENIOJIAra€MON BEIMYUHE ITapaMeTpa OJHOTO U3BECTHOTO pPACIIpPENEIie-
HUA.

Cmamucmuyeckol HA3BIBAETCS TUMOTE3a O BUIE HEW3BECTHOTO PACIPEIENICHUS WIN
TMITOTE3a O ITapaMerpax W3BECTHEIX pacmpeneneHuil. Hampumep, CTaTUCTUYECKUMH ABIAIOTCS
THUITOTE3EL:

1) renepampHas COBOKYNHOCTE pacmpenenceHa mo 3akony llyaccona;

2) mucnepcHuH OBYX HOPMAIBHBEIX COBOKYITHOCTEH PABHBEI MEKIY COOOM.

B mepBoii runoTese caenaHo Mpeanoa0KEeHNe O BUAE HEM3BECTHOTO PACIpPEAEIEHN, BO
BTOPOM — O MMapaMeTpax ABYX M3BECTHBIX PACHPEIEICHUU.

Hynegou (ocHogHOU) HA3BIBAETCA BEIABUHYTAA TUIIOTE34 0
Kounxypupyrowell (aibmepramueHoli) Ha3sIBAETCA TUIIOTE3a |, KOTOpas MPOTHBOPEUUT
HYJIEBOM.

Hampumep, eciu HyseBas runore3a COCTOMT B NPEANOIOKEHUH, YTO MATEMATUYECKOE
oxuganne ¢ wopmamsnoro pacmpenenenus pasHo 10, TO KOHKYPHPYIOIIAs THUTIOTE3a MOIKET

COCTOATD B TMPEAIIONI0KEH N, uto  d7 10 . re. 0 . a=10 . 1 . a#10
[Ipocmou HA3BIBAETCS TUITOTE34, COOEPKANIAA TOJIBKO OTHO Ipennoaoxenue. Hampumep,
rUnoresa 0 : MaremaTHueCKOE OIKHIAHUE HOPMAJIBHOTO pacupenencHus paBHo 3 ( 0 y3-

BECTHO) — MPOCTA.
CnosxcHou HA3BIBAETCA THUIIOTE3d, KOTOpAs COCTOWUT M3 KOHEYHOTO MM OECKOHEYHOTO

quciIa MpOCTEIX rumnores3. Hampumep, cioxkHas runoresa H : A>5 COCTOUT W3 OeCuucieH-
HOI'0 MHO3KECTBA MPOCTHIX THIIOTE3 BHIA I I .rtme | — mro0oe gucmoo, 00Ik-
[ee J.
BriaBuHyTas runore3a MOKeT OBITh ITPABWIBHON WJIM HENPABWILHOW, IMOITOMY BO3HH-
KAET HEOONOIMBET CIRwIEr@ 1 Licmiyeckou (IPOU3BOIUMON CTATUCTUUECKUMH METOIAMM ) TIPOBEP-
w A M w
Cepmn . TOK ﬂﬁﬁﬁ@&%ﬂﬁ%ﬁ&ﬂ CTATMCTUYECKOH MPOBEPKU TUIOTE3BI MOTYT OBITH HOITYNIEHEI
Bna,u,emﬂﬂlﬂﬁﬂﬁymsa TateAHa AnexkcaHgpoBHa
Quiubka nepg8ozo pooa COCTOUT B TOM, UTO OyZE€T OTBEPrHYyTa NMPABWIbHAA THIOTE3A.
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Ouiubka 6mopozo pooa COCTOUT B TOM, 4TO OyI€T IPUHATA HENIPABUIIBLHASL THIIOTE3A.
Jlns mIpOBEPKH HYJIEBOW TMUHOTE3BI MCIOJB3YETCS CHENUATBHO TOI00paHHas CiIydaitHas
BEJIMYWHA, TOUHOE VI NPUOMMKEHHOE PACTPENEIEHUE KOTOPOU W3BECTHO. JTA CIyJalHas Be-

mmunHa 00o3HAYaeTcsa gyepes K u naseBaercs cmamucmuyeckum kpumepuem (WA OpoCcTo
Kpumepuem).

[IpuBenem mpumep crarucTudeckoro kpurepus. Ecmi mpoBepsaeTcsa rumore3a O pa-
BEHCTBE AUCIEPCUN IBYX HOPMAJIBHBIX TEHEPATHLHBIX COBOKYMHOCTEHM, TO B KAUECTBE KPUTEPUA

K MPUHUMAETCS OTHOLIEHUE UCIPABIEHHBIX BEIOOPOYHBIX TUCIIEPCHI:

_ 2,2
F =s7/5s5

Habniooaemvim 3Hauenuem H401 pa3pIBAETCA 3HAYEHUE KPUTEPHA, BBIUYMCIECHHOE IIO
BeIOOpKaM. Hammpumep, ecnu mo AByM BEIOOpPKAM HAMIEHBI UCIIPABIEHHBIE BEIOOPOYHBIE UCTIED -

s1=20  s5=5

, TO HA0Mo 1aeMoe 3HAYEHNE KPUTEPUA F paBHO
F. . .=s7/s5=20/5=4

[Tocne BrIOOpa OmpeneneHHOr0 KPUTEPUS MHOKECTBO BCEX €r0 BO3MOIKHEBEIX 3HAYCHUM
pazduBAaeTCsA HA IBA HEMEPECEKAONIUXCS MOIMHOKECTBA: OJHO U3 HUX COAEPKUT 3HAUCHUSA KPH -
TEPUsA, IPU KOTOPBIX HYJIEBAA TUIIOTE3a OTBEPraercs, a APyras — OPU KOTOPBIX OHA MTPUHUMAET -
csl.

Haba

Kpumuueckou obnacmpio Ha3bIBAETCA COBOKYIMHOCTE 3HAYEHUN KPUTEPHA, IPA KOTOPBIX
HYJIEBAS TUIOTE3a OTBEPraeTcs.

Obnacmero npunamus cunomesvl (00IACTBIO OOMyCTUMBIX 3HAYEHUM) HA3BIBAETCA CO-
BOKYITHOCTE 3HAYEHWUM KPUTEPHA, IIPH KOTOPBIX HYJIEBAA TMIIOTE3d TPUHUMAETCAL.

[Tockonbky KpuTEpHil K OTHOMEpPHAA CIy4alHas BEINYHMHA, BCE €€ BO3MOMKHBIE
3HAYEHUA TPUHAIJIECKAT HEKOTOpOMY HMHTepBaity. [losTomy kpurhueckas oOmacte u 001acTh
MPUHATASA TUIIOTE3Bl TAKKE SABILIIOTCA WHTEPBATAMU M, CICOOBATEILHO, CYMIECTBYIOT TOUKHU,
KOTOPBIE UX Pa3IesAtoT.

k

Kpumuueckumu moukamu (TrpaHuaMu) kP HA3BIBAIOTCA TOYKH, OTAEIIAIOIINE KPUTH-
JEeCKY10 001acTh OT 00JIACTH IPUHATUA TUIIOTE3EL.
IIpagocmoporHen HA3BIBAETCA KpPUTHMYECKAas O0macTe, ompenensemMas HEPABEHCTBOM

K>k k
KP . rme K — DOMOKUTEILHOE YHACIIO.
0
Puc.1.

JlegocmoponHeu HA3BIBACTCS KpUTHYECKAA O0IacTe, OHpeneisiemMas HEPABEHCTBOM

K<k k

P, rne P — orpumarensHoe 4HCIIO.
———
¢ > K

0

Puc.2.

OonocmopoHHeu HA3BIBAETCA IPABOCTOPOHHAA WM JIEBOCTOPOHHAA KPUTHYECKAA

00J1aCTE.
NOKYMEHT MOAUCAH

ORUAHEIINVABRLIBACTCA KpUTHYECKas o001acTe, OompenenseMas HEPABEHCTBAMH
EEpTMd}HHaK 00043E9AB E?BAEGGGEWGGG?E > k
Eg %K@-l,ﬂ,puaHﬁﬂ e 1

Bnapeneu: Jxo BEl TaTk

. B JACTHOCTH, CCJIHM KPHUTHYCCKHC TOYUKH CHMMCT -

pHLIHI:I OTHOCHTCIEHO H}’JT.H, l[B}’CTDpﬂH’HHH KpHTH'—IECI{HH DG.T[HCTB DHpE,I[EHHETCH Hepﬂ-
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K<—k K<—k K>k

BEHCTBAMU (B MIPEAIIOJIOKEHUH, ITO Kp ) Kp KP | wmu paBHO-
K|>k
CHJIbHBEIM HEPABEHCTBOM Kp
K

Puc.3.

Jlns HAXOKAEHUS KPUTHUUECKOW 00IACTH JOCTATOUHO HAWUTH KPUTHUECKYHO TOUKY (TOU-
KH). Jlms HAXO0XKIEHUS K€ TAKOM TOYKHM 3a0AE€TCS TOCTATOYHO Manas BEPOATHOCTE — VPOBEHb

suauumocmu 4 . 3arem KPUTUYECKAsd TOUYKA Kb mmercsa uexonas U3 TpedoBaHMA, 4TOOEBI

P YCIOBUM CHPABEITUBOCTH HYJIEBOM TUIOTE3EI BEPOSITHOCTE TOTO, UTO KPUTEPHI K IpH-
MET 3HAUECHUS U3 KPUTHYECKON 0071aCTH, OBIJIa paBHA MPUHATOMY YPOBHIO 3HAYMMOCTH.

Hampumep, nias npaBOCTOPOHHEH KPUTHYECKOM OOIACTH TOMKHO BBIMOTHATHCA COOT-
HOIIIEHUE

P(K>k,, )=«

2

IJIS JIEBOCTOPOHHEN —

P(K<k,,)=a

o

a st IBYCTOPOHHEN —
P(K<k,)+P(K>k,)=a

Jlns Kaxxmoro KpUTepus UMEIOTCS COOTBETCTBYIONINME TAOMUIBL, IO KOTOPBEIM U HAXOIUT -
CA KPUTUUECKAA TOUKA.
Ecm pacopenenenne Kpurepuss CUMMETPUYHO OTHOCHUTENBHO HYIS M UMEIOTCS OCHOBA-

—kﬁp k : kﬁp::-()

HUS BEIOpAaTh CUMMETPHUYHEIE OTHOCHUTEIEHO HYJI TOUKH n kP ), TO

P(K<—k_)=P(K>k,) )
Kp Kp . YuuTheIBasg 3TO COOTHOLIEHWE, W3 IId OBYCTOPOHHEH
KPUTHYECKOUN 00JJACTH MONYyYIUM COOTHOILIEHUE

P(K>k,,)=a/2

Mowrocmbo kpumepus Ha3bIBAETCA BEPOATHOCTE NMONANAHUA KPUTEPUA B KPUTHUIECKYIO
00nacTe mMpHU yCIOBUM, UTO CIPABEAIMBA KOHKypUpyomias runoresa. pyrumu conoBamm, MO -
HOCTb KPUTEPHUA €CTh BEPOATHOCTH TOTO, YTO HYJIEBAA rMHOTE3a OyIET OTBEPrHYTd, €CIIA BEPHA
KOHKYPUPYIOIIAsA THITOTE3A.

[Tycts nma mpoBepKHM TMIOTE3BI OPUHAT OMPENEIEHHBIN YPOBEHb 3HAYUMOCTH, M BEIOOP-

Ka UMeET (PUKCUPOBAHHBEIN 00BeM. Ecin ﬁ — BEPOATHOCTHL OMIUOKK BTOPOTO poOad, T.€. CO-
OBITHUA «NpUHATA HYJIEBAS TUIIOTE3d, MPUYEM CIPABENINBA KOHKYPHUPYIOIIAN), TO MOMIHOCTE

KpUTEpUs paBHA 1 B :
[Tycte MOmHOCTE 1 B BO3PACTAECT, CJIECIOBATEIBHO, YMEHBIIACTCA BEPOATHOCTH

ﬁ COBEPIIUTE OMMOKY BTOPOro poaa. T'akum 00pazom, 4em MONITHOCTE OOJIBIIE, TEM MEHBIIE
BEPOATHOCTH OMIMOKH BTOPOTO POAA.

Hrak., ecan OBEHB 3HAYMMOCTH ViK€ BBIOPAH., TO KPHUTHYECKVIO 00JACTH CIEOVer
OORYMEHT DJY CAH Y paH, P Y Ay

CTPOUTE SNaKIP OMOEEOCTh KPUTEPHUA OBLIA MAKCUMAIBHOM. 3TO MO3BOJIUT MHUHHMH3UPO -

Cepti d}lﬁfﬂ:r:.ﬁ W%?%ﬁﬁ?%?ﬂﬁﬂﬂﬂﬂﬂdSE

Bnapeneu: llleGayxoea“TaTeAH eKcanopoBHa

I[BEUIEE‘ HaMm noTpedyercs pacnpenenenne Gumepa — CHenexkopa.
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M
=

Ecm U u V' — nesasucivmie CJIy4alHBIE€ BEJIMUUHEL, PACIPENCIICHHEIE 10 3aKOHY

2
X CO CTemeHAMH CBOOO OBl kl 151 kz , TO BEJITMUHNHA
Ulk,
F=
Vik,

UMEET PACIIPENEIEHNE, KOTOPOE HA3BIBAETCIApAcnpedeeHUeM F Duwiepa — Creoekopa

k k

CO CTeMmeHsIMH CBOOOMEI | m 2
O yHKIM TI0THOCTH 3TOT0 PACTIPENETEHU UMEET BU

[ NRK

[=0 I XU LG

rmue
k.+k
r|——=lk , k.
2 1 1 22
C,=
'(k,/2)C(k,/2)
Pacnpenenenue F OMpENENIeTCa OBYMA MAPAMETPAMHA — YMUCIAMH CTEMEHEN CBO-

k k

oompr | m ¢
[TycTts renepassHBIE COBOKYITHOCTH X Y pacmpeneneHsl HOPMATBHO, MTPUUEM
X AUCTEpPCHUH m3BeCTHHI. [10 He3aBuCUMBIM BEIOOpKAM ¢ 00BEMaMH, COOTBETCTBEHHO PABHBIMHU

N .. ¥ OV
I u M  p3BIeUEHHEIM U3 STHX COBOKYIMHOCTCH, HAUICHBI BLIGDleﬂ{LIe CpeaHHue X u y .

Tpebyercst o BEIOOPOUHBIM CPEIHUM IPH 3aTaHHOM ypoBHE 3Haunmoctn & mposeputs Hy:e-
BYIO THIOTE3Y, COCTOSANIYI0O B TOM, UTO TE€HEPAIBHBIE CPEOHHUE (MATEMATHYECKUE OKHUIAHMA)
paccMarpuBaeMBIX COBOKYITHOCTEN PABHBEI MEXKIY COOOIM:

Hy, . M(X)=M(Y)

YuuTeBasA, 4r0 BEIOOPOUHBIE CPEAHUE SABJIAIOTCA HECMEMIEHHBIMH OIIEHKAMH T€HEPAT -
HEIX CPEIHUX, T.E.

M(x)=M(X) = M(y)=M(Y)

3 3

HYJIEBYIO THUIIOTE3Y MOKHO 3aMMCATh TAK:
Hﬂ : M()_():M(J_/)

B kauecTBe KpUTEPUS OPOBEPKU HYJIEBOW TMIOTE3BI O PABEHCTBE T€HEPATBHBIX CPETHUX
MPUHAMAETCSA HOPMHUPOBAHHASL HOPMAIBHAA CIIydaHasA BEJIMIUHA

_ X~
Z_\/D(X)/n+D(Y)/m

Kpurnueckas 001acTe CTPOUTCA B 3aBUCUMOCTH OT BUId KOHKYPHUPYIOIIEH THIOTE3HI.

HEM+%'ﬁﬁﬁmﬂ}’HEBﬂﬂ TUITIOTE3Aa HD M (X ) — M (Y )

CH MUK £MY )

. Konkypupyromas

Cep1 1'1"HHDTEEHI L_..l&-.L-ét'Zf-*";:-;: AE

'''''

LLjer XOBd 13a8TeHHA AlekCadHgpoBHa
B srom cimyuae ctpouTcs ABYCTOPOHHAS KpUTHYECKAs 00acTh, MCXOad U3 TpeOOBaHMA,

. ur00BI BEPOATHOCTE [OMAJaHHUI KPUTCPHA Z g 3Ty 0014CTh B IPEANTOIOKEHUHN CHPABENIINBO -
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CTH HyJICBOUM TMITOTE3EI ObLTA paBHA MIPUHATOMY YPOBHIO 3HaunMocTH

[Tockoneky pacnpenenenue Z CUMMETPUUHO OTHOCUTEINBHO HYJIA, TO KPUTUUECKHUE

//
TOYKH CUMMETPHUYHBI OTHOCHUTEILHO HYIA, T.€. €CIM 0003HauuTh uepe3  KP mpaByro kpuTH-

UECKYIO TOUKY, TO KP  Oyner 1eBOM KPUTHIECKOM TOYKOM.

Haunbompmasa MONHOCTE KpUTEPHUSA (BEPOATHOCTHh MONANAHUSA KPUTEPUS B KPUTHUECKYIO
00JIACTE MPU COPABEIIMBOCTA KOHKYPUPYIOIIEH TUMOTE3bI) JOCTUTAETCA TOTAA, KOTIa BEPOAT-
HOCTh HOMANAHWA KPUTEPUS B KAXKIOBIM M3 JIByX WHTEPBAIOB KPUTHYECKOM 00macTu paBHA

af2 .

P(Z<—z,,)=al2 P(Z>z, )=«al2

o

o)

L Z e e
Jlns Toro, 9ToOR HAUTH MPaBYIO TpaHully kP OBYCTOPOHHEW KPUTHMYECKOM 00macTw,
OOCTATOYHO HAUTHU 3HAYEHUE aprymenTa (ynkipu Jlammaca, KOTOpoMy COOTBETCTBYET 3HAUECHHE

(1-a)/2

(yHKIN, paBHOE

GD(ZHP)Z(I—(I)D

O003HaUMM 3HAUEHHE KPUTEPHUA, BBUUCICHHOE MO MOAHHBEIM HAOMIOOEHUU, uepes

ZHﬂﬁn
<Z .
Ecm Habn KPP — HET OCHOBAHUU OTBEPrHYTH HYJICBYIO THIIOTE3Y.
>
Ecm Habn ZKP — HyJEBas TUIIOTE3a OTBEPTaECTCA.
H =
Bropou cnyuai. HyneBas rumoresa 0 M (X ) M (Y) . Konkypupyromas
TATTOTE3a Hl M(X)>M(Y)

B 5TOM Ciiyuae CTpOUTCS NPAaBOCTOPOHHSAA KPUTHUECKAs 00IacTh, UCXOAA U3 TPeOOoBa-

HU:A, 9TOOBI BEPOATHOCTE NMONANaHUA KPUTEPHUA Z g 5Ty 007aCTE B MPEAITOIOKEHNHN CIIPABE -
TMBOCTH HYJIEBOM THITOTE3HI OBLIIA paBHA MIPUHATOMY YPOBHIO 3HAYUMOCTH:

P(Z>zﬁp)=a‘

A Z A A
Jlns Toro, uToOBI HAaMITH rpaHully kP OpPaBOCTOPOHHEW KPUTHUECKOM 001acTi, JOCTA-

TOYHO HAWUTH 3HA4YEHHE aprymeHra (QyHkimu Jlammaca, KOTOpPOMY COOTBETCTBYET 3HAUYEHHE

(1-2a)/2

(pyHKIMU, PABHOE

D(z,,)=(1-2a)/2
O0o03HaUMM 3HAUEHHE KPUTEPHUA, BBIUMCIEHHOE MO MTAHHBIM HAOMOOEHWUH, uepes

ZHﬂﬁn

Z Z y
Ecm Hab KD — HeT OCHOBAHMU OTBEPTrHYTEH HYJIEBYIO THUIIOTE3Y.

>Z
Ecm Haon KD — HyneBas ruIoTe3a OTBEPracrcs.

Koumponvn bi€ 6QNPOCHL U 3A0aHUA:
| sErPrHEDH AeIRECE DI TOTESA.

Ceptudmkar: EEG@PM%&WE@% i_]EIEIdEE
canap

Bnapeneu: lebayxopa TaTesaHa Anek

H
. Kputnaeckas 00J1ACTb.
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3amanue 1. Texuuueckas Hopma npexycMmarpuBaer B cpenneMm 40 Cek. Ha BERIMIOIHEHUE
OMPENETICHHON TEXHOJIOTUUECKON OMEPAIMNA HA KOHBEHEPE MO MPOM3BOACTBY 4acoB. Ot pabor-
HUILl, padoTaronuX HA HTOM ONepanuu, NOCTYIMWIN KAITO0BI, 4UTO OHU B JEHCTBUTEILHOCTH
3aTPavynBalOT HA OTY Onepanuo Oompmie BpeMeHu. [y npoBEpKM JaHHOW Kamo0bl MPOU3BETE -
Hbl XPOHOMETPHYECKHUE U3MEPEHNUA BPEMEHH BBIITOJTHEHUA 3TOW TEXHOJIOTHYECKOW ONEPAlNdH y
36 paOOTHUI, 3aHATHIX HA ATOU OINEPALMH, U MMOJIYUECHO CPEAHEE BPEMS BEITOJIHEHHUS OIEPALIN
42 cex. MoxHo nu (TIpeamosnaras BpeMs BBIITOTHEHUS TEXHOJIOTHIECKON OMEpaniii CIydaitHOMI
BEJIMIUHOU, ITOTUUHSIOMIEUC HOPMAIBHOMY 3aKOHY) MO UMEIOTIUMCI XPOHOMETPUUECKUM JTAH -
HBIM Ha YpOBHE 3HAUUMOCTH (,0] OTKIIOHUTE TMIIOTE3Y O TOM, 4TO CPEOHEE BPEMSA BBIMOIHEHUSA
3TOM ONEpPAii COOTBETCTBYET HOPME, €CIIM U3BECTHO, YTO CPEOHEE KBAAPATUYECKOE OTKIIOHE-
HUE TEHEPATBEHOU COBOKYITHOCTH COCTABIAET 3,5 CeK.?

3aganue 2. DKOHOMMYECKWN aHATW3 MPOU3BOAUTEIHOCTHA TPYAd OPEIOPUATHI OTPACITH
MO3BOJIWJI BELABUHYTH THITOTE3Y O HAMUYUM JIBYX THUIIOB ONPEANPUATHN C PA3NTUUIHON CpETHEH
BEJIMYUHON TMOKA3arens NPOU3BOOUTENRHOCTH Tpyaa. Beibopounoe oOcnemoBanme 42-x
IPEeIOpPUATAH MEPBOM TPYIILI AAJ0 CIACAYIONINE PE3yJIbTATHEL: CPEOHSA IMPOU3BOAUTEILHOCTE
Tpyna cocraBuna 119 peranen. Ilo manneiM BEIOOpOYHOro oOCIenoBaHusA 35-M NMPERNPUATHH
BTOPOM TPYHIBEI CPEOHAA MPOM3BOAUTENLHOCTh Tpyaa cocraBuna 107 meraneu. I'enepanbHbie
mucnepcnu m3BeCTHel: D(X) = 126,91 ; D(Y) = 136,1. Caurada, uyro BEIOOPKH WM3BIEYEHBI U3
HOPMAIBLHO PACIPENECIEHHBIX T€HEPATBEHBIX COBOKYITHOCTEN X U Y, HA ypoBHE 3HAUUMOCTH 0,05
MPOBEPHTE, CAYYAUHO JIM MNOJYYCHHOE PAa3iMuue CPENHUX IMOKA3aTEIEH IIPOU3BOIWUTEIEHOCTH
TPyda B TPyHIIAX UM K€ MMEIOTCA OBA THUHA MPEANPUATHH C PA3IMUHON CPEOHEH BEIMUMHOU
MPOU3BOAUTENBEHOCTH TPY JA.

[TapTus m3gemii mpUHUMAETCA B TOM CIy4ae, €CIU BEPOATHOCTh TOr0, YTO U3JEINE OKa-
JKETCS COOTBETCTBYIONIUM CTAHAAPTY, cocTariaeT He meHee 0,97. Cpenu canydgaiiHO 0TOOpaHHBIX
200 n3 ey mpoBepAEMON MapPTHH OKa3anoce 193 coorBercrByronmx crangapry. Moxxo jm Ha
ypoBHE 3HaUuMMOCTH O = 0,02 mpuHATE mapTuio?

Bonpocsl 17111 cobecejoBaHHA

l. Uro aBageTca O0OLEKTOM M M3BLIKOM HCCICOOBAHHUA B 3KOHOMHKO-MATCMATHUYCCKOM

MO JEJTUPOBAHUM

2. Kakoe marpuyHoe ypaBHEHHE OMUCHIBAET 3aMKHYTYIO SKOHOMHYECKYI0 Moaens JIeon-
ThEBA?

3. Kakoe pomymieHue mnoCTyaupyercs B Moaemd JIeOHTeeBa MHOTOOTPACIEBOM
SKOHOMMKH?

4. Kakoe ypaBHEHHE HA3BIBAETCA XAPAKTEPUCTHIECKUM YPABHEHHEM MATPUIIBI A7

5. MHOX)€ECTBO N — MEPHOTO apU(PMETUIECKOr0 TOYEYHOTO MPOCTPAHCTBA HA3BIBAETCS
BBIITYKJIBIM, €CIM ...

6. 3amaga NUHEHHOTO0 OPOTPAMMHUPOBAHUA HA3BEIBAETCA KAHOHMYECKOM, €CIIM CHUCTEMa
OrPAHUYEHUH BKIIOYAET B CEOA ...

7. TpuBHATBEHBIMHM OTPAHUYEHUAMHM 3a1a4M JIMHEWHOTO OPOrPAMMHMPOBAHNS HA3BIBAIOTCS
YCIOBUA ...

8. Ecnu B 3amadye TUMHENHOTO MPOrpaMMHPOBAHMA JOMYCTUMOE MHOKECTBO HE IYCTO U
neneBas (PyHKIMA OTPAHUYEHA, TO ...

9. B kakoM BHUIE CHUMIUIEKC-METON TMPEOHA3HAYEH A PEMIEeHUA 3a0a49d JIMHEIHOTO
IPOTPaMMUPOBAHUNA !

10. HewnsBectueie B OOMyCTUMOM BHAE CHCTEMBI OTPAHMYEHHUN 34144y JIMHEHMHOTO
IPOrPAMMUPOBAHNA, KOTOPBIE BEIPAKCHDI UEPE3 OCTATbHBIC HEM3BECTHBIC, HA3BIBAIOTCA ...

NOKYMEHT NGONWCA
1dne HABTIN BERINCKITCEIEHUEM B 3aa4€ IEJIOYHUCICHHOTO MPOrpaMMHPOBAHNA HA3EIBA -

CePTMOETT g OO TENBHOC OrPAriitettire, oOmamaroniee CBOMCTBOM...

Bnapeneu: lebzyxoea_TareAHg AnekcaHapbeHa
ij KHKDH H3 MCTOOOB ILCIOYHUCICHHOTO HpDFpﬂthﬂ{pDBﬂIﬂ{H ABIACTCA I{DMGHH'HPDBHH-

HEIM?
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13. Kakyro 0COOCHHOCTE UMEET TMHAMHUYECKOE MPOTPAMMHUPOBAHNE KAK MHOTOIIATOBBIM
METOI ONTUMHU3AINN YIIPABICHU S

14. Meron ckOpeNmero Crycka ABIAeTCH. ..

15. Mnuoxurenu Jlarpanxa B 9KOHOMHUYECKOM CMBICIIE XaPAKTEPU3YIOT ...

16. Bepxuen neHo# mapHOd UTPEI ABIIAETCA ...

17. HucTou 1eHOHM UTPEI HA3EIBAETCA ...

18. MaremaTtnueckoi 0CHOBOM METOIOB CETEBOT0O MIAHUPOBAHUSA SBIAECTCH ...

19. I'maBHBIMHM 2JI€MEHTAMM CETEBOM MOIEITHN ABJISIOTCS ...

20. Kakyro 3amaqy MOKHO PEIIUTE METOA0M JUHAMWUYECKOTO IMTPOrPAMMHUPOBAHUA !

5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnedenie OUCHUNIUHDI

5.1 Ilepeuenb OCHOGHOU U OONONHUMENbHOU UM EpAmMypPbl, HEOOXO0UMOIL 0114 0CBOe-
HUSL OUCHUNTUHDbI

5.1.2 Hepeuenv 0CHOBHOU 1UmMEPAMY PbL:

1. Hlumauer, B. C. Bricmas maremaruka: yueOnuk mua Oakamaspor / B.C. lllunaues ;
nox pea. A.H. Tuxonosa. — 4-e w3n., ucnp. 1 gon. — M. : FOpaiir, 2014. — 607 c. — (bakanasp.
basoseriit kypc). — Ha yuebnuke rpud: Pex. YMO. — ISBN 978-5-9916-3325-3

5.1.3 Ilepeuens OononumenvHoll 1Umepamypbl:

1. boromonos, H. B. Maremaruka: yueOnuk nna OakamaspoB / H.B. boromomnos, I1.1.
Camoitnenko; Mock. ['oc. Yu-T Tex. U ynp. Um. K.I'. PazymoBckoro. — 5-e m3a., me-pepad. U
non. — M. : FOpaiit, 2014. — 396 c. : 1. — (bakanasp. ba3zoseiit kypc). — Ha yaebnuke rpud: Jlo-
n.MO. —ISBN 978-5-9916-3467-0

5.2 Ilepeuens yueOHo-MemoouUecKko20 00eCnedeHua camoCcmoamenvHou padomol 00y-
YAIOWUXCA NO OUCUUNTIUHE

1. Meronuueckue yka3zaHus s MOIrOTOBKU K IMTPAKTHUECKUM 3aHATHUAM IO JUCIUILTHHE
«MaremaTndeckie MEeTOIbI U MOJIEITH B YIIPABICHUI.

2. Meromnueckne yka3aHusa MO0 OPraHu3aiiu CaMOCTOSATENRHOM padOTHI CTYIEHTOB IIO
mucrmumHe « Maremarnueckne MEeTOABl U MOJETH B YIIPABICHUID).

5.3 Ilepeuensv pecypcoe ungopmauuonuo-mereKOMMyHUKauuonHou cemu Humep-
Hent, Hee0X00UMbIX 0T OCEO0CHUS OUCUUNTTUHbI

1. http://www.biblioclub.ru -ObC "YHusepcurerckas Oubmmoreka ommaitn"

2. http://www.iprbookshop.ru/ - nekrponno- dubmioreunas cucrema [PRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO
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MUHHNCTEPCTBO HAVKHU U BBICIHIET'O OFPA3OBAHU S POCCUNCKOUN OEJIEPAIINU
OEJIEPAJIBHOE N'OCY/JAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbBHOE YUPEX/IE-
HUE BBICIHEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKHNI ®EJIEPAJIBHBIM YHUBEPCUTET»

[Taruropckuii HHCTUTYT (Qunuan) CKOY

«MATEMATHY

METDHH‘IECHHE YKa3aHUHA
I10 OpraHu3alu CaMOCTOSITEJILHOMN pﬂﬁﬂThI ﬂﬁquIDU_IH}{CH

LCKHA

10 JUCLIUILJIUHE

= METO/IbI 1 MOJEJIM B 5KOHOMUKE»

IJI CTYACHTOB HAIIPpaBJICHUA ITOJTOTOBKH

JOKYMEHT MNMOAnvcAH

ANEKTPOHHOW NOAMUCKIO
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Conepxanue

Beenenue

1 OO0mias xapakTepUCTHKA CAMOCTOATEMEHOM PabOTEI 00yUaromerocs npu u3yue-
HUM JUCHUILTNHEL «MareMaTn4ecKue METOIpI U MOJEIN B YITPABIECHUN»

2 [Inan-rpaduk BEITOTHEHWA CAMOCTOATEILHON PAOOTEI

3 KOHTpOABEHEIE TOUKHM M BUABI OTYETHOCTH IO HUM

B Meromnueckne peKoMEH JAIUH 10 N3YYEHUIO0 TEOPETUUECKOTO
mMarepuana

5 YuebHo-MeToanuIecKkoe U HH(POPMAMOHHOE 00eCIeyeHNne JUCIIUILUINHEL

AOKYMEHT OAMNCAH

3NEKTPOHHOW NOANMCHIO
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BBenenue

CamocroarensHas pabora — nimaHupyemas ydeOHas, ydeOHO-MCCIemoBaTENbCKAA, HA-
YUHO-UCCIEN0BATENLCKAA padoTa CTYIEHTOB, BBEIMOJHAEMAA BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpEM:A IO 3aJAHUIO U IIPU METOIMYECKOM PYKOBOJICTBE IPEMOAABATENA, HO 0€3 ero Hemocpen -
CTBEHHOTO y4acTusA (IMPU YACTUYHOM HEMOCPEACTBEHHOM YUACTUM HPENOJaBaTeNa, OCTaB-
JSTFOTIIEM BEAYIIYIO POJIB 34 pab0OTOM CTYIEHTOB).

CamocrosrensHas padora cTryaeHToB B BY 3e aBisaeTcs BaKHBEIM BUIOM YUEOHOU M HAYY -
HOU JEATENRHOCTH CTYIEHTA.

Bengymasa nens oprannsanuu u ocyniectBieHus CPC qomkna coBmanars ¢ 1enbpro 00yue-
HUSA CTyIEHTA — MOArOTOBKOM OakamaBpa ¢ BeICIMM OOpazoBanueM. [Ipu oprammsanmm CPC
BAJKHBEIM M HEOOXOAUMBIM YCIOBHUEM CTAHOBATCA (DOPMUPOBAHME YMEHHUSA CAMOCTOATENLHON pa-
OOTHI I IPUOOPETEHUA 3HAHUI, HABBIKOB U BO3MOJKHOCTH OPraHU3aii y4eOHOU U HAYYHOU
NEATENBHOCTH.

Llenpro camMoCTOATENBEHON PAOOTEI CTYIEHTOB SBJAECTCS OBJIAACHHUE (DYHIAMEHTAIEHBIMU
3HAHUAMM, OPO(PECCHOHATBEHBIME YMEHUAMH U HABBEIKAMU AEATEABHOCTH MO NPO(UIIO, ONBITOM
TBOPUECKOM, UCCIETOBATENLCKON IeATEMbHOCTA. CaMoCTOATENRHAS padoTa CTYIEHTOB CHOCO0-
CTBYET Pa3BUTHIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH W OPraHU30BAHHOCTH, TBOPUYECKOTO
MOJX04A K PEIIEHUI0 TPOoOIEM yaeOHOr0 U Ipo(PECCHOHATBEHOTO YPOBHSA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnapeneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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1. O0mas XapakTepHCTHKA CAMOCTOATE/ILHOH pad0ThI 00y4yaolerocs Npy H3yye-
HUH JHCHHILTHHBI « MaTeMaTHYeCcKHe MeTOAbI H MO/IeJIH B YIIPABJIeHH I

CamocroarensHaa pabora - mmaHupyemas ydeOHasd, yueOHO-MCCIEmOBATENbCKAA, HA-
YUHO-UCCIEN0BATENLCKAA padoTa CTYNEHTOB, BBIMOJHAEMAA BO BHEAYAUTOPHOE (ayIUTOPHOE)
BpEMsA MO 3a0aHUIO U IIPU METOAMIECKOM PYKOBOJCTBE MPEMOAABATENA, HO 0€3 ero Hemocpen -
CTBEHHOTO y4JaCTHUsA (IMPU YACTUYHOM HEMOCPEACTBEHHOM YUYACTUM HPENOJaBaTesa, OCTaB-
JSIIOTIEM BEAYIIYIO POJIb 34 pad0TOM CTYIEHTOB).

CamocrosrensHas padora ctyneHToB B BY 3e aBiaeTcsa Baw)HEIM BUIOM YUEOHOU M HAYY -
HOU OEATENBHOCTU CTyAeHTa. CamMocTodaTenbHas padoTa CTyIEHTOB UIPACT 3HAUNUT EJIBHYIO POJIE
B PEUTUHTOBOM TEXHOJOTHH O0yueHusa. B cBa3m ¢ stum, 00yuenue B BY 3e Bkmarouaer B cedd
IBE, MPAKTHUECKH OJUHAKOBBEIE MO 00BEMY M B3aUMOBIMSHHUIO YACTH — Ipoliecca oOyueHus u
nponecca camooOyuenus. [Tosromy CPC gomkua crare 3(ppeKTUBHON U 11€JIEHATPABIEHHON Pa-
00TOM CTyHeHTA.

K coBpemMeHHOMY CIENMATUCTY OOMIECTBO MPENBABILAET JOCTATOYHO MIUPOKUI IIEPEUECHE
TPeOOBAHUN, CPEON KOTOPHIX HEMATOBAKHOE 3HAUCHNE MMEET HATMYNE Y BHIITY CKHUKOB OIPEIE-
JEHHBIX CITOCOOHOCTEN M YMEHMsSA CAMOCTOATENRHO MOOBIBATE 3HAHWA W3 PA3IMYHBIX UCTOUHM-
KOB, CUCTEMATU3UPOBATE ITOJYUEHHYIO WH(POPMAIINIO, TaBATh OLIEHKY KOHKPETHOU (PUHAHCOBOU
curyauuu. GopMHUPOBAHME TAKOTO YMEHU A IPOUCXOIUT B TEUEHHUE BCETO MEPHOAA OOYUEHNA Ue -
pE3 y4aCTHUE CTYAECHTOB B MPAKTUUECKUX 3AHATHAX, BBIMTOJIHEHHE KOHTPOJIBHBEIX 3aJaHUM U TE-
CTOB, HAMMMCAHUE KYPCOBBIX WU BBEINYCKHEIX KBATU(PUKAUMOHHEIX pador. [Ipu sTomM camocros -
TENBHAA PA00Ta CTYIEHTOB UIPAET PEILAIONIYIO POJIb B XOI€ BCEr0 y4eOHOr0 Iporecca.

Benymaa nens oprannsanuu u ocymiectsieHus CPC qomknaa coBmanars ¢ 1enbpro 00yue-
HUS CTYJIEHTA — MOATOTOBKOM CIEIMamMcTa U 0akamaBpa ¢ BeiCMM oOpaszoBanueM. [Ipu opra-
Hm3aruu CPC BaxkHBIM 1 HEOOXOIMMBIM YCIIOBHEM CTAHOBATCA (POPMHPOBAHUE YMEHHSA CaAMO -
CTOSATENBHOM PA0OTHI A MPUOOPETEHNS 3HAHMI, HABBIKOB U BO3MOKHOCTH OPTraHM3aIH yueo -
HOU W HAYYHOU JEATEIIHHOCTH.

DopMBI CAMOCTOATENBHON PA0OTHI CTYIEHTOB pa3Hoo0pa3Hel. B coorBercTBUM C pado-
4eU MPOrPAMMOMN TUCHUIIIMHEI MTPEAYCMOTPEHBI CIEAYIONIME BUABI CAMOCTOATEIEHON PAOOTEI
CTyIEHTA:

- CAMOCTOATENBHOE N3YUEHUE TUTEPATYPHI;

- CAMOCTOATENEHOE PELICHUE 3a/1a4;

- BEIMIOJIHEHHUE KYPCOBOTO ITPOEKTA.

Hens camocmoamensHo20 UyUeH U UM EPAmMYPbl — CAMOCTOATENLHOE OBIANCHUE 3HA-
HUSAMH, OIIBITOM MCCJIEA0BATENBCKON OEATEIBEHOCTH.

3adauamu CaMOCTOATEIBHOTO U3YUEHUS TUTEPATYPEI ABJISAIOTCA:

. yIayOJIeHNE U PACIIUPEHNUE TEOPETUUECKUX 3HAHUI

° (pOpMUPOBAHNE YMEHHUM HMCIIONB30BATE HOPMATHBHYIO, IMPABOBYI0, CIPABOUHYIO
DOKYMEHTANMIO U CIEIUATIBHYIO TUTEPATYPY;

. pa3BUTHE NO3HABATEIBHEIX CITOCOOHOCTEN M AKTUBHOCTH CTYIEHTOB.

Ilens camocmoamenvHoco peuwieHua 3a0ay - OBIaaeHUE ONPO(PECCHOHANBHBIMUA YMEHH -
MU 1 HABBIKAMU JIEATENBLHOCTH N0 PO (T Oy aynien qesTelIbHOCTH.
3adauamu caMOCTOATENRHOTO PENIEHUA 34144 ABIAOTCA:

. CUCTEMATU3AIMA U 3aKPEILIEHUE MOIYUEHHBIX TEOPETHUECKNX 3HAHUM U MPAKTH -
YECKUX YMEHUH CTYJIEHTOB;
. (pOpMUPOBAHUE CAMOCTOATEIBHOCTH MBIILIEHUA, CHOCOOHOCTEM K CaMOpPa3BH-

THH, CAMOCOBCPIICHCTBOBAHNKO H CAMO pCaIN3aliim,

* [ OMRAIBMAHRAICCICI0BATEIECKUX Y MEHHH.

IPCAYIY Mo imtosinensnoco evinoinenus pacuemno-cpaguieckoil padpompt 1O ITHUC-
CepTudukar: ECﬂﬂﬂﬂﬂdSEﬂﬂBBEQEEEDEETBAEG{JEIEEIEIEN%J:SE

Bnanend MIUTHE, ABLACICA OBAALCHNC (DYHIAMCHTAILHEIMH 3HAHUAMH, IPO(ECCHOHATLHEIMA YMEHH -
AMH Y HABBEIKAMM JEATEIBHOCTH MO MPO(UII0, OIMBITOM TBOPYECKOM, MCCAENOBATEIBECKON €4 -
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Jadauamu TAHHOTO BUJA CAMOCTOATEILHOU PAOOTEI CTYIEHTA ABJIAIOTC:
° CUCTEMATH3ALMA U 3aKPETIIICHUE ITOJYYCHHBIX TEOPETUYECKNX 3HAHUM W MPAKTH -
JECKMX YMEHHUH CTYICHTOB;

. yIiIyOneHue U paClMpPEeHN e TEOPETHIECKUX 3HAHUH;

. (popMHUpOBAHNE YMEHHUM HCIIOIL30BATH HOPMATHUBHYIO, MPABOBYIO, CIIPABOUHYIO
JOKYMEHTAI[UIO U CIICHHATIBHYIO JIUTEPATYPY,

. pPa3BUTHE NTO3HABATEIBLHBIX CIIOCOOHOCTEN M AKTUBHOCTU CTYIEHTOB: TBOPUYECKOU
MHUITHATUBEL, CAMOCTOATEIRHOCTH, OTBETCTBEHHOCTH U OPraHN30BAHHO CTH;

. (popMUPOBAHNE CAMOCTOATENBRHOCTA MBIIIIEHU, CIOCOOHOCTEN K CaMOpPa3BU-
THIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMO PEATH3AIUH,

. pPa3BUTHE UCCIENOBATEILCKUX YMEHNM;

. MCITOIL30BAHUE MATEpHana, COOPAHHOrO U MOJIYUEHHOTO B XOI€ CAMOCTOATENE -

HBIX 3aHATHUN HA CEMMHAPAX, HA MPAKTUUECKUX 1 JIA0OPATOPHBIX 3aHATHUAX, TPH HAMUCAHUHN KyP-
COBOH pabOTHL.

D opmupyemole KoMnemeHUUU:

Hunekc | DopmynupoBka:

[TK-6 CrocoOHOCTE MAEHTU(PUIMPOBATE U AHATM3UPOBATE PUCKHU B (PMHAHCOBOU cepe

2. TexnoJiornyeckasi KapTa CaMoOCTOSTE/1LHOM padoThI CTYIEHTA

Koje! peanm- Buj pearensHocTH cTyaeHTOoB | CpejcTea U Tex- OOBEM YacoB, B TOM 9HCJIE (acTp.)
3V EMBIX HOJIOTHH OLIEHKH CPC KonrakTHas pa- Bcero
KOMITETEHLIHH, OoTa ¢ npernojia-
HH]IHKaTOopalo BaTelIeM
B)
ODO
HJI-1 TIK-6 CaMOCTOSTEIILHOE H3YIEHHE cobecenoBanue
HJI-2 ITIK-6 JTUTEPATYPHI 54,75 6 60,75
N JI-3 TTIK-6
Hroro 3a 3 cemectp 54,75 6 60,75
Hroro 54.75 6 60,75
O3@0
HJI-1 TIK-6 CaMOCTOSTEILHOE H3YIEHHE cobeceoBaHHe
HUJI-2 TTIK-6 JTUTEPATYPEI 102,75
JJ1-3 TIK-6 92,55 10,2
Hroro 3a 5 cemectp 02,55 10,2 102,75
Hroro 092.55 10,2 102,75
JOKYMEHT MNOANWUCAH

ANEKTPOHHOW NOAMUCKIO
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3. MeToanueckue PEKOMEHIAIHHA IO HIVUYCHHIO TECOPETHYECCKOI'O MaTepHaJIa

CamocrogrenpHas padoTa CTyZeHTAa HAUMHAETCA C BHUMATEIBRHOTO O3HAKOMIIEHUSA C CO-
OepKaHueM yueOHOro Kypcea.

M3ydenne kax a0 TEMBI CIEIyET HAUMHATL C BHUMATEILHOTO 03HAKOMIEHUA ¢ HA0OpOM
BOMPOCOB. OHU OPUEHTUPYIOT CTYAEHTA, MOKA3BIBAIOT, YTO OH JOJIKEH 3HATH MO JAHHOMN TEME.
Bompocer Tembl kak OBl HAKIAIBIBAIOTCA HA COOTBETCTBYIONIYIO TNIABY M30paHHOTO yueOHMKA
wm yueOHoro nocodusa. B urore qomkHO OBITH ACHBIM, KAKHE BOMIPOCHI TEMEI YU€OHOTO Kypca U
C KAKOUW TIIyOMHOU PACKPBITHL B KOHKPETHOM y4eOHOM Marepuaie, a Kakue BOOOIIE OMynIEHEI.
TpeOyercs TBOpUECKOE OTHOMIEHUE U K CAMOMY COAEPKAHUIO JUCHUITINHEL.

Bonpocel, cocTaBustomme ee coaepkanne, 00IamarT pa3HOM CTENEHBIO BaXKHOCTH. ECTh
BOIPOCEI, BBIMOMHAIONIME (PYHKIMIO JOTHYECKOM CBA3KM COAEPKAHUS TEMBI M BCETO Kypca,
MMEIOTCS BOMPOCH! OMUCATENHHOTO WM PA3bACHUTEIBHOTO XAPAKTEPA, a4 TAKKE UCTOPUIECKOTO
SKCKypca B 00IaCTh M3y4aeMOM JUCHUILUIMHEI. BCe 3T BOMPOCEI HE COCTABIAIOT CYTH ITOHSA-
TUHHOTO, KOHIENTYAJIBHOTO COIEPKAHUA TEMBI, HO HEOOXOAMMEI M1 LEIOCTHOTO BOCHPUATUSA
M3y4aeMBIX TPOOIEM.

M3ywaemas mucnuiuimHa MMEET CBOM KATErOPHATBHO-MOHATUMHEBIN anmapar. Hayuxsie
MOHATHA — 3TO Ta 0a3a, HA KOTOPOU CTPOUTCA Kakaas Hayka. [loHsatua — y3moBeI€, OMMOPHBIE
MYHKTHI KaK HAYYHOTO, TaK U y4€OHOTO MMO3HAHUA, JIOTHUECKUE CTYNEHN ABWKEHUA B yduede OT
MPOCTOTO K CIOKHOMY, OT SIBJACHUS K CYIIHOCTH. be3 ACHOr0 MoHMMAaHU MOHATUH yueda KpaiHe
3aTPYIHAETCS, 4 COIEPIKAHUE TPUOOPETEHHBIX 3HAHWI CTAHOBUTCSA TYCKJIBIM, PACTIIHIBUATHIM.

CTyaeHT OOMKEH MOHUMATh, UTO CAMOCTOATEILHOE OBIAAECHUE 3HAHUAMHU ABJIACTCS TJIAB -
HBIM, OmpeneaomuM. Bricmag mkona co3maer and 5TOro HeOOXOOUMBIE YCIOBHUA, TOMOTAET
Oy IymieMy BBICOKOKBATM(PUIIMPOBAHHOMY CIEIHUATMCTY OBIAJETH TEXHOJIOTHEN CAMOCTOSTEND -
HOT'O IIPON3BOICTBA 3HAHUU.

B camocrosrensHON paboTe CTyAEHTAM MPUXOAUTCA MCIOJIb30BATE JUTEPATYPY PaA3IId-
HBIX BHOOB: NEPBOMCTOYHUKH, MOHOrpaduu, HaydHele COOPHUKH, XPECTOMATHH, YIE€OHUKHU,
yueOHbIe TTOocoOus, KypHaIbl U Ap. M3yuenue kypca mpeanonaraer 3HaKOMCTBO CTYAEHTOB C
OOMBpIIMM 00BEMOM HAYYHOH W y4€OHOM JIMTEPATYPEI, YTO, B CBOIO OUEPEAB, MOPOKIAET HEOOD -
XOIUMOCTH BEIPAOOTKHN Y HUX PAIHOHATBHO-KPUTHUECKOTO MOAX0Aa K N3yIA€MBIM UCTOTHHUKAM.

YT00BI HE «YTOHYTE» B OTPOMHOM 00BEME PEKOMEHIOBAHHEIX €MY TJISI M3YUEHUS UCTOU -
HUKOB, CTYJEHT, IIPEKIE BCEr0, NOJIKEH HAYUUTHCS MPABWIBHO UX 4udTaTh. [IpaBunbsHOE uTeHue
PEKOMEHIOBAHHBIX WCTOUHUKOB IIPEAIONIATAET CHAENOBAHUE HECKOJBKMM HECIOKHBIM, HO
BECHMaA ITOJIE3HBIM IIPABUIIAM.

[TpenBapurensHBIil MPOCMOTP KHUTH BKIFOYAET O3HAKOMIEHHE C THUTYJILHBIM JHCTOM
KHATH, AaHHOTAIMEH, TPEIUCIOBUEM, ornasieHueM. [Ipu o3HakomieHnu ¢ oraaBaeHneM HEO0XO-
OUMO BBIIEIWTH Pa3Aeibl, TJIABBL, maparpa()sl, MPEaCTABISMIONIME i1 BAC MHTEPEC, OErio ux
OPOCMOTPETh, HAWUTH MECT4, OTHOCAMMECH K Teme (ad3anpl, cTpaHunsl, naparpadsr), H
MO3HAKOMMTECS C HUMU B O0NIUX 4epTax.

Hayunsie n3gaHus COMpoOBOKIAIOTCA PA3TMIHEIMU BCIIOMOTATEIEHEIMI MAaTEpUATAMA —
HAYYHBIM AMIapaToM, TOATOMY BaKHO 3HATH, U3 KAKMX OCHOBHBIX AJIEMEHTOB OH COCTOMT, KAKO-
BEI €T0 (DYHKIUH.

3HAKOMCTBO C KHUTOH JIyUIll€ BCETO HAYNHATE C M3YUEHHNA AHHOTAIIMNA — KPATKOW Xapak-
TEPUCTUKN KHWUTH, PACKPBIBAIONICH €€ COAEPIKAHWE, UACHHYI0, TEMATUYECKYI0 M JKAHPOBYIO
HAMPABICHHOCTEL, CBEAEHUA OO0 aBTOpe, HA3HAYEHUE M APyTrHe OCOOEHHOCTH. AHHOTAIUA
MOMOTAET COCTABUTE MPEIBAPUTEIHLHOE MHEHUE O KHHUTE.

['my0ke MOHATE COMEpKaHNEe KHUTH MMO3BOJIAIOT BCTYIIUTEIBHAA CTAThS, B KOTOPOU HAET-
Csl OLIEHKA CONEPKAHUA KHUTH, 3aTPAruBAEMOU B HEW MTPOOJIEMATHKHA, COOEPKUTCA MH(DOpPMALIU A
0 mume;g%%%ﬁm%% Ouorpauu aBTOpa, BEICKA3BIBAIOTCS MOJECMHUYECKHE 3aMEUAHMUA,

CeprubPan b ACHSIOTCH BAOTHLITE @ 0AOMOIREHIA KHATH, OAIOTCI KOMMEHTapuu u T.0. BoT mouemy
AR akOMETBO ¢ BCTYITITTEABTION craTheil mpeacTaBIgeTcs OueHb BaKHBIM: OHO TIOMOTAET CTYIeH-
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Ty COPUEHTHUPOBATECS B TEKCTE padOTEI, OOpaTUTE BHUMAHUE HA €€ HANOOJIEE [IEHHBIE U BAKHBIE
pa3Iensl.

Toit xxe nenu comencTByeT 3HaKOMCTBO € OTJIABIEHUEM, NMPEAUCIOBUEM, MOCIECIOBUEM.
BecbMma mone3HBIMM AIEMEHTAMM HAYYHOTO anmapara ABIAIOTCSA CHOCKH, KOMMEHTApHUH, Talmu-
Ibl, Tpapuky, CUCKH JuTepaTrypbl. OHU HE TONBKO WIMIOCTPUPYIOT OTAENBHBIE ITOJIOKEHUA
KHATH UM CTATbH, HO U CAMH MO Ce0e ABIAIOTCS AOMOTHUTEIBHEIM UCTOYHUKOM HMH(OPMAIIH
IJTST UMTATENA.

Ecmn uurarens 3amHTEpecoBana Kakaf-TO BBEICKA3aHHAA aBTOPOM MBIC/IEL, HE HAMIEQIIas
MOAPOOHOTO OCBEMIEHNA B JAHHOM HCTOYHUKE, OH MOKET O00OpaTWUTBCA K TEKCTY HMCTOYHHKA,
YIOMHHAEMOTO B CHOCKE, MO0 K NCTOUHUKY, KOTOPBEIML OH MOKET HANTU B CIUCKE JTUTEPATYPEL,
PEKOMEHIOBAHHOM aBTOPOM AJIsI CAMOCTOATEIBEHOTO U3y YEHHUS.

CymiecTBy€eT HECKOIBKO (POPM BEIEHUSA 3ATTHCEN

— 11aH (OpOCTOH U pa3BEPHYTHIN) — HaWOoOIee KpaTkas (popma 3amicu OpOUUTAHHOTO,
IPEACTABIIAONIAA COOOM MEPEUEHbs BOMPOCOB, PACCMATPUBAEMEIX B KHUTE WJIM CTarhe. PasBep-
HYTBIM IUIAH IPEACTaBiieT coOou Oosiee moapoOHYIO 3amMCh MPOYUTAHHOIO, C ACTAIM3AUMECH
OTJEIBHBIX MOJOKEHUI U BEIBOAOB, C BEIMMUCKOM IIUTAT, CTATUCTUUECKUX TAHHBEIX U T.1. Paseep-
HYTBIN IJIAH — HEOI[EHUMBIN MMOMONIHUK IPH BBEICTYIJIEHHH C JOKJIAT0M HAa KOHKPETHYIO TEMY
HA CEMHHApPE, KOH(EPEHIINH;

— TE3UCHl — KPATKO C(OPMYJIHPOBAHHBIE IMOJIOKEHMUA, OCHOBHBIE MOJIOKEHUS KHUTH,
crarby. Kak mpaBmio, TE3MCH COCTABILAIOTCA MOCHE MPEABAPUTEILHOTO 3HAKOMCTBA C TEKCTOM
MCTOYHMKA, TIPU €r0 MOBTOPHOM NpOouTeHUH. OHM MOMOTAIOT 3aMOMHHUTE U CUCTEMATU3UPOBATH
UH(O pMATIHIO.

CocraBiieHHE KOHCIIEKTOB

boneuryro pons B YCBOEHHHM U MOBTOPEHWH HNPOUAECHHOTO MATEPUATIA UTPAET XOPOIINM
KOHCITEKT, CONEPIKAIIMIT OCHOBHBIC UAEU NPOUUTAHHOTO B yU€OHHUKE U YCIBIIIAHHOTO B JIEKIIUU.
KoHCmekT — 3T0, M0 CymIecTBY, HAOPOCOK, PA3BEPHYTHIN ILTAH CBA3HOTO PACCKAa3a MO0 OCHOBHBIM
BOIPOCAM TEMBI.

B kakol-TO Mepe KOHCHEKT PacCYUTaH (B 3aBUCUMOCTH OT MHAWBUIYAIBHEIX OCOOEHHO -
CTEH CTYAEHTA) HE TOJBKO HA MHTEILUIEKTYATbHYIO U SMOLMOHAIBHYIO, HO U HA 3PUTEILHYIO
MaMATh, IPHYEM TEKCT KOHCIIEKTA HEPEAKO ACCOLMHPYETCS €MIe M C TEKCTOM yueOHMKA WIH 3a-
MUCEIO JeKIu. [TorToMy merue 3amoMuHaeTca COOEpKaHUEe KOHCIEKTOB, HAMICAHHBIX pa3zdop-
YUBO, C HOYEPKUBAHUEM WIH BBIICTIEHUEM Pa3pAIKON KIFOUEBBIX CIOB U (ppas.

CaMOCTOATENRPHO WU3YYEHHBIE TEMBI MPETOCTABIIAIOTCA MPENOAABaTemo B (popme KOH-
CIEKTd, [0 KOTOPOMY HOPOMCXOOUT codecenoBanue. leopeTmdueckue TeMbl Kypca (OTAEIbHBIE
BOIPOCHI ), BLIHOCUMEIE€ HA CAMOCTOATEILHOE U3YUEHUE, TPEACTABICHEI HUKE.

4. Memoouueckue pexoMeHOaulitlt NO 6bINOAHEHUIO MECMOBbIX 3a0aHUIl.
[Ipennaraemeie TeCcTOBEIE 3aMaHNA pa3padOTAHEL B COOTBETCTBUH € Pabouen mporpamMmoin
TUCIIAILTMHEL, 9TO MO3BOJSAET OIEHUTh 3HAHUA CTYIEHTOB MO muctuiuimHe. [lanueie te-
CTBI MOTYT MCITOJIE30BATHCA:
- CTYAEHTAMU MPU MOATOTOBKE K AK3aMEHY C LIENBI0 CAMOIPOBEPKN 3HAHUM;
— MPENOAaBaTEIAMU I MPOMEKYTOTHOTO KOHTPOJIA 3HAHWM HA 3aHATHUAX IO MPEIMETY;
— IJ1 IPOBEPKU OCTATOYHEBIX 3HAHUM CTYAEHTOB, U3YUMBIIUX IUCHUILINHY.
TecroBele 3amanma paccuuTaHel HA CaMOCTOATENBHYIO padoTy 0e3 HCIOoIb30BaHUA
BCITOMOTATEILHEIX MATEPHUAIOB.
Jlns BEIMOTHEHUA TECTOBOTO 3aJaHMSA, MIPEKAE BCEro, CIEAyeT BHUMATEILHO MPOYUTATE
MOCTABJIEHHBIN BOIDOC. [Tocne o3HakoOMIIEHMA C BOMPOCOM CIEAYET MPUCTYHATh K MPOYTEHUIO
[pe AT af Ak, BARHAEARE@TBeTa. HeoOX0aMMO MpOYHTATh BCE BAPHAHTEL M B KAUECTBE IIPa-
Ceptvh BHITHHOTOOGEREIA BRI prs0omuiwmiinekc (OykBeHnoe o0o3Hauenue). Eciu B TeCTOBOM 3a1aHun
Bmﬂemﬁ“paﬁ%%ﬁ”ﬁff TBCTOB HCCKOIBKO, TO 3TO JOJUKHO YKA3bIBATHCA B 3a0aHMH. BasuTbl HAUHCIIOTCS

3d 3dJdHHC, BBEIIIOJIHCHHOC B ITOJIHOM Dﬁ’BEME: TdK, €CJIIH B 3dJdHHH HPEI[}’CMDTPE‘HD IBd Hpﬂ-
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BIJIBHBIX OTBETA, @ OTMEUYEH TOJLKO OUH, BEIITOJHEHUE ITAHHOIO 3aJaHUA OLICHUBACTCI HYIEM
0amIoB.

3amanuii, TA€ MPABUILHBIM BAPUAHT OTCYTCTBYET, B TECTE HE MPENYCMOTPEHO.

Ha BeImomnenue tecra OTBOOUTCA OrpaHUYeHHOE Bpemsa. OHO MOKET BapbHUpPOBATHCS B
3aBUCUMOCTH OT YPOBHA TECTUPYEMBIX, CIOKHOCTH U 00bEMA TECTA.

TecroBble 3a1aHHsA

Kakas 3amaua SBIAETCA 3a0a9€1 MTMHEHHOTO MPOTPAMMHUPOBAHMA:

a) YOPaBJICHUS 3aMACAMMU;

b) cocraBieHne THETEI;

C) (popMupOBaHME KATEHAAPHOTO IUIAHA PEATM3AINN ITPOEKTA.

BerancmirensHas cxeMa MeTo1a JUHAMUYECKOTO TTPOrPpaMMHUPOBAHMA:

a) 3aBUCHT OT CHOCO0OO0B 3amanus (P yHKIIUI;

b) 3aBucuT OT CITOCOOOB 3amaHNsA OTPAHUYCHUH;

C) CBfA3aHA C IPUHIWANOM ONTUMAIBHOCTH bennmana.

OyHKIMA HECKONBKUX IMEPEMEHHBIX HA3BIBAECTCS CEmapadensHOM, €CIU OHA MOJKET OBITH
MPEICTABICHA B BUE:

a) CyMMBI ()yHKIIUHA OTHOW NEPEMEHHOU;

b) mpomzBeneHna PYHKIMH HECKOJIBKUX MEPEMEHHBIX;

C) CYMMBEI BEIMYKJIBIX (DYHKIIWH.

[TnarexHou MaTpUIIEH HA3BIBAETCA MATPUIIA, STIEMEHTAMU KOTOPOH ABJIAFOTCA:

a) TOOOBBIE MPUOBLTH OTPACIEBEIX MPENNPHUATHH;

b) BEIMTPEIIIN, COOTBETCTBYIONINE CTPATETHAM HUT'POKOB;

C) HAJOTOBEIE MIATEKN MPEAITPUATHH.

B03MOKHO 1 TPUBECTH MATPUUHYIO UTPY K 3a7aue JIMHEHHOTO MPOTPAMMUPOBAHN:

a) BO3MOKHO;

b) HEBO3MOIKHO;

C) BO3MOKHO, €CJIA MJIATEKHAI MATPUIIA EIMHUYHASL.

KooneparuBHBIE UTPEI — 3TO UTPHI:

a) C HyI€BOU CYMMOM;

b) co cMemaHHBIMU CTPATETHAMU;

C) IDOMyCKANINE JOrOBOPEHHOCTH UTPOKOB.

Kakne maremarnueckue METOABl MOKHO NPUMEHATh [UIA NPUHATHA XO3AHCTBEHHBIX
PEMIEHUN B YCIOBHAX HEOIPENEIEHHOCTH:

4) MMHEWUHOrO0 MPOTrPAMMHUPOBAHUS;

b) maccoBoro o0CTy KUBAHNSA;

C) DUHAMWYECKOTO MPOrPAMMHUPOBAHMA.

B cereroit Momenu He TOIKHO OBITEh:

4) KOHTYPOB U HETEIE;

b) cOOCTBEHHEBIX BEKTOPOB;

C) CEmIOBEIX TOUEK.

Kputnaecknm mytem B CETEBOM rpa(h)uKe HA3EIBAETCS:

a) CaMbIid KOPOTKUH MYTh;

b) caMbIil AJTUHHEIN Ty Th;

C) 3aMKHYTHIU MYTk.

Kakas u3 JaHHBIX S5KOHOMHMKO-MATEMATHUECKUX MOIEIEH ABIAETCA 0THO(AKTOPHOM:

a) MOJEIs MaTEPHAITM30BAHHOTO TEXHUYECKOTO MPOrpecca;

b) Momess gacm}{ﬁ'emmm BOCIIPOU3BOICTBA;

CYMOASIoR SBEGIBAHIHOTO POCTA.

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E
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OneHka «OTIWYHO)» BBEICTABIECTCA, €CIUM CTYAEHT MOJTHOCTBIO CIPABWICA C 3aJaHUEM,
MOKA3a7 YMEHUS U HABBEIKH, 4 TAKKE €CIU OH CBOOOIHO CHPABIAETCA C 3a7adaMH, BOIIPOCAMU U
APYTUMH BUIAMH IMPUMEHEHUSA 3HAHWN, UCTOJB3YET B OTBETE MOTIOJTHUTEIBHBIM MaTepUas BCE
MPEIYCMOTPEHHBIE MPOTPAMMON 3aJaHUS BBIMOJHEHBI, KA4e€CTBO MX BBIMOJIHEHUS OIEHEHO
qUCIIOM Oa/lJIOB, OMM3KUM K MAKCUMATBHOMY ; AaHAITM3UPYET MOJIYUEHHBIE PE3YJIBTATHI; MMPOABIIA-
€T CAMOCTOATEILHOCTE IPHU BEIMOTHEHUH 3aJaHUH.

O1eHKa «XOPOMIO» BBICTABIAETCA, €CITM CTYACHT MOTHOCTBIO CIIPABWICA € 3aJaHHEM, I10-
Ka3aJl yMEHUS U HABBIKM, HO IOMYCTWUI HE3HAYUTENbHBIE OMHUOKU. 10 €CTh CTyOeHT TBEpHo
3HAET MaTEePHUAL, TPAMOTHO M IO CYIIECTBY M3/IArdeT €ro, HE JOMYyCKas CYMIECTBEHHBIX HETOUYHO -
CTEH.

OrneHka «yIOBIETBOPUTENBHO» BEICTABIAETCS, €CIA CTYIAEHT IMOJTHOCTBIO CIPABHUICA C
TEOPETUUECKAM 3aJaHUEM, HO HE MOKA3a7 YMEHUS U HABBIKU.

OrneHka «HEyOOBJIETBOPUTEIBHO» BEICTABIAETCSA, €CJIM CTYAEHT HE CIOPABWICA C 3aTaHMU-
AMHM U HE TIPOABIAET 3HAUUTEIBRHOM aKTUBHOCTH B COOECENOBAHUM, AOMYCKAET CYMIECTBEHHBIE
OIMOKN, HEYBEPEHHO, C OOMPMMHU 3aTPyIHEHHAMHU Y4YacTBYET B coOecemoBanmu, HE0Oxo-
OUMBIE€ TPAKTUUECKUE KOMIETEHIIMH HE CPOPMHUPOBAHEBL, OOJBIIMHCTBO MpPeayCMOTPEHHBIX
OporpaMMon 00ydeHnsa yueOHBIX 3aJaHuil HE BRIMOJIHEHO, KAYECTBO WX BBIMOIHEHHUS OIIEHEHO
quCIOM 0anmoB, OMM3KUM K MUHUMAJIBEHOMY.

5. Yueono-memoouueckoe u ungpopmayuonnoe ovecnedenie OUCHUNIUHDI

Ilepeuenv ocHO6HOU U OONOAHUMETbHOU JTUMEPAMYPbl, HEOOXOOUMOU 017 OCE0CHUA
OUCHUNTUHbI

5.1 Ilepeuenv ocHOBHOI TUmMeEPAMYPbL:

. HIumager, B. C. Bricmmasa maremaruka: yueOnuk ans OakamaspoB / B.C. lllumnaues ;

nox pea. A.H. Tuxonosa. — 4-e w3n., ucnp. M1 gom. — M. : FOpaiir, 2014. — 607 c. — (bakanasp.
bazoseiii kypc). — Ha yueOnuke rpug: Pex. YMO. — ISBN 978-5-9916-3325-3

5.2 Ilepeuenv oononnumenvHol TUmMepanmypol:

1. boromonos, H. B. Maremaruka: yueOnuk nna OakamaspoB / H.B. boromomnos, I1.1.
Camonnenko; Mock. ['oc. ¥Yu-T Tex. U ynp. Um. K.I'. PazymoBckoro. — 5-e u3n., me-pepad. U
non. — M. : FOpaiit, 2014. — 396 c. : mn. — (bakanasp. bazoseiit kypc). — Ha yueOnuke rpud: [lo-
n.MO. —ISBN 978-5-9916-3467-0

5.3 Ilepeuensv pecypcoe ungopmauuoHuo-me1eKOMMYHUKaUuUOHHOU cemu Humep-
Hem, HeODX00UMbIX 0118 OCE0CHUS OUCUUNIUH b

1. http://www.biblioclub.ru -3BC "YHusepcurerckas Ounbimoreka ommain"

2. http://www.iprbookshop.rw/ - nekrponno- bubmoreunas cucrema IPRbooks

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWCHLIO
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