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AKT COI'JTACOBAHUA
MeTtonnuecknx peKOMEHJaui 10 BBIIOJIHEHUIO BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT MO TUCHUIUINHE «MaTeMaTHKay [l CeluaIbHOCTH
22.02.03 JIuTeiiHO€e MPOU3BOJCTBO YEPHBIX U IBETHBIX METAJJIOB (0Oa3zoBasd
NOJITOTOBKA), aKTYyaJIM3UPOBAaHHBIX NpenoaasaTesneM FOxHo-Ypanbckoro
roCyJJapCTBEHHOTO TeXHUYeCcKoro koyutemxa Tperyo N.K.

VYyeOHnass paucummiiiHa «MaTeMaTukay SBISIETCS YacThO IPOTrPaMMBI
IOATOTOBKH CIIEIIUAIMCTOB cpenHero 3BeHa corsiacHo @I'OC no crnennanibHOCTH
CIIO 22.02.03 JIuteitHO€ MPOM3BOJCTBO YEPHBIX M LBETHBIX MeTaIoB (0azoBas
MOATOTOBKA). VyeOnas JTUCIIMILIAHA «MareMaTuka OTHOCHUTCH K
MaTEeMaTUYECKOMY U 00IlIeMy €CTEeCTBEHHOHAYYHOMY LIUKIIY U OIpeAesseT OOIuii
o0beM 3HAHUH U  YMEHMH, COCTaBISAIOMUX 0azy MpodecCHOHATBHBIX
KOMIICTEHIINH.

[TpakTHueckas HampaBICHHOCTh Y4eOHOM AMCHUMILUIMHBI pEaU3yeTcsl uepes
BBIMIOJIHEHUE CAMOCTOSITENIbHBIX pabOT, Ha MPOBEACHHUE KOTOPHIX MPOrpaMMoil
OTBOJUTCA 36 4acoB.

Metonnueckre peKOMEHAALMHU MO BBIIOJHEHUIO CaAMOCTOSATEIBHBIX padoT
pa3paboTaHbl C y4eToM TpeOoBaHMiI paboTomaTesnss K MOATOTOBKE CICIHAIMCTOB
CpPEIHEr0 3BEHAa IO JAaHHOW CIELHATIBHOCTH W BKJIKOYAIOT B ce0s paboTy cC
pa3IMYHBIMH ~ WCTOYHUKAMU HH(POpPMAIMH, BBHIMOIHEHUE WHAWBHYaTbHBIX
pacy€THBIX U rpaduyecKux padoT.

CamocrosiTenbHble  pabOThl  COCTaBJIEHBI € y4yé€roM  TpeOOBaHUU
paboropareneid K BIQJCHHUIO CHEHUAINCTOB CPEJHEr0 3BE€HA yMEHUEM
UCIIOJIb30BaTh METO/IbI INHEWHOMN anreopshl.

CamocrosiTenbHbIe PabOThl 00ECMEYMBAIOT YCIOBUS ISl (POPMUPOBAHUS
KOMIIETEHTHOCTH CIIELIMAJIMCTOB B OCYIIECTBICHUM IOMCKA M HCIIOJIb30BAHMS
uH(bOopMaInH, HE0OX0IMMOM TSt 3¢h(HEKTUBHOTO BBITIOJTHEHUS
npodeCCHOHAIBHBIX 3a7a4, MpOo(ecCHOHATBHOTO M JIMYHOCTHOTO Pa3BUTHS, B
UCTIOJIb30BaHUH MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT U B
npodeCCHOHATIBHON JEeSTeNbHOCTH, B Pab0oTe C KOJUIEKTHMBOM, PYKOBOJCTBOM,
NOTPEOUTENSIMHU.

MeTtonuueckre pPeKOMEHAANMK TI0 BBITIOJHEHHUIO CaMOCTOSATEIBHBIX padoT
MOTYT OBITh HCHOJB30BaHBI JUII PAOOTBI B  YUPEKACHHSIX  CPEIHETO
npodecCHoHaIBLHOT0 00pa30BaHMUS.

ANy V4G
e, Wil ({.H.%z{opOB

Benymumit cienuanuct
Ky3HEUHO-JINTEHHOIO JUBU3HOHA / - p




HOACHUTEJBHASA 3AIINCKA

Bueaynutopnass camoctosiTenibHas paboTa CTYJIEHTOB — 3TO ydeOHas
NEeATENbHOCTh CTYJEHTA, BBINOJHSIEMAas BO BHEAyJAUTOPHOE Bpems 0e3
HEIMOCPEACTBEHHOTO y4YacTHsl IPENOAABATENsA, HO II0 €r0 3aJaHuI0 U IOJ €ro
PYKOBOJACTBOM,  HallpaBjieHHas Ha  (OpMUpPOBaAHHUE  CAMOCTOSATEIbHOCTH
MBIILJIEHUS, CIOCOOHOCTE K CamMOpa3BUTHIO, CAMOCOBEPUIEHCTBOBAHHE H
caMopeanu3aluio.

[{enpro caMOCTOSITETLHOM PabOTHI CTYJCHTOB SIBJISICTCS:

-cUCTeMaTH3allvs, 3aKpeIUieHue, YIIyOJIeHHe M PACIIMPEHUE MOIYYCHHBIX
TEOPETUYECKUX 3HAHUM U MPAKTUYECKOE UX IPUMEHEHUE;

-pa3BUTHE AaHATUTHYECKUX CIIOCOOHOCTEHN U JIOTMYECKOTO MBILLICHHUS;

-OBIIaJICHUE HaBbIKaMH pPabOTBI ¢ HOPMATHBHOWM ©  CIPaBOYHOU
JIATEPATYPOH;

-pa3BUTHE [IO3HABATEJbHBIX CIIOCOOHOCTEH M AKTUBHOCTU CTYJEHTOB:
TBOPYECKOMN WHULINATUBBI, CaMOCTOSITENIbHOCTH, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

-OBIIQJICHUE TPAKTHUYECKUMHU HABBIKAMU TPUMEHEHHs] HH()OpMaAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B MPO(HeCCHOHATBHOM JIeATEIbHOCTH;

JIJist yCHEenItHOCTH OpraHu3alid CaMOCTOSITENILHOM pabOThl HEOOXOIUMBbI
CIEAYIOLIME yCIOBUA:

— MOTHBAlMSl TIOJYyYEHUS 3HAHUW W TOTOBHOCTh CTYAEHTOB K
CaMOCTOSTEJIbHOM ACATEIIbHOCTH;

— HaJW4YUe U JOCTYMHOCTh BCETO HEOOXOAUMOro yueOHO-METOIMUYECKOTO
Y CIIPAaBOYHOI'0 MaTEpHUala;

—  CHCTEMA  DPEryJiIpHOIO  KOHTpPOJS  KAauyeCTBA  BBINOJHEHHOMU
CaMOCTOSATENbHON padOThI;

— KOHCYJIbTAallMOHHAS ITOMOIIb IPETOJABATEIS.

Jliss  BHeayAMTOpHOM paOOThl  CTYAGHTOB MO Y4E€OHOW JUCIUILIMHE
«Marematuka»cienyromue GopMbl CaMOCTOSTENIBHON PaOOTHI:

- CaMOCTOSATeNbHAs padoTa ¢ yueOHON IUTEpaTypoOll U HHTEPHET pecypcamy;
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- 3aII0JIHEHUE TAOJINI U COCTABIICHUE CXEM;
- pellieHuE pacueTHbBIX 3a/1a4;
- IOATrOTOBKA pedepaTos;

-BBIIIOJTHCHHUEC Hpe3eHTaHHﬁ

B pesynbTaTe BBIMOIHEHUS CAaMOCTOSITENBHOM pabOTBHl CTYIAEHT OJIKEH
c(OpMUPOBATB: 2eMeHmbl CAEOVIOUWUX KOMNEMEHYUIL:

OK 1. Ilonumath CyHIHOCTh W COIIMAJIBHYIO 3HAYUMOCTh CBOEH Oymayiei
npodeccun, MposIBIAATh K HEW yCTOWYUBBINA UHTEPEC.

OK 2. Opranun3oBbiBaTh COOCTBEHHYIO AESITEIBHOCTh, OMPEACIISITh METOJbI U
CrocoObI BBIMONHEHUS NPOo(deCcCUOHANBHBIX 3a]1a4, OLEHUBATh UX 3(P(HEKTUBHOCTD
Y KayecTBO.

OK 3. Pemate 1mpoOJieMbl, OLEHHWBATh PHUCKU W MPUHUMATh PEIICHUS
B HECTaHJAPTHBIX CUTYalUsX.

OK 4. OcymiecTBisTh OUCK, aHAIHU3 U OLIEHKY MH(pOpMAaIi, HEOOXOIUMOMN
JUIsl TIOCTAaHOBKM W pelIeHUs Mpo(ecCHOHANBHBIX 3a]1a4, NpOo(ecCHOHATBHOIO U
JIMYHOCTHOT'O PA3BUTHS.

OK 6. PaboraTte B KOJIJICKTHMBE M KOMaHJIe, OOCCICUMBATh €€ CIUIOYCHHE,
3¢ (pexTUBHO 00IIATHCS C KOJJIEraMH, PYKOBOJCTBOM, IOTPEOUTEIIAMH.

OK 7. CraBuTh  LE€NM, MOTHBUPOBATh  JESATEIBHOCTh  MOJYMHEHHBIX,
OpraHu30BbIBaTh M KOHTPOJMPOBATH HX pPabOTy C MNpPUHATHEM Ha ceos
OTBETCTBEHHOCTH 32 PE3yJIbTAT BHIIIOJHEHUS 3aaHUII.

OK 8. CamocrosiTenbHO ~ ONpENEeNsTh  3aJaud  NPOPECCHOHAIBHOIO U
JUYHOCTHOT'O Pa3BUTHSL, 3aHUMAThCS CaMOOOPAa30BaHUEM, OCO3HAHHO IJIAHUPOBATh
MOBBIIICHUE KBATU(PUKALIIH.

IIK 1.3. BBINOJAHATE ~ pacyeThl, HEO0OXOIMMBIC nmpu  pas3paboTke
TEXHOJIOTHYECKHX ITPOLIECCOB U3TOTOBJICHUS OTIUBOK.

IIK 3.3. PaccuntsiBaTh 10 NPUHATOW METOAOJIOTMM OCHOBHBIE TEXHUKO-
IKOHOMUYECKHE MMOKa3aTeIu pabOThl KOJUIEKTHBA.

B pesynvmame oceoenus yueOHOU OUCYUNIUHBL 00YUAIOWULCS 00NIHCEH YMENb:



— aHAJIM3UPOBATH CIIOKHBIC (DYHKIIMHU U CTPOUTH UX TpaduKu;
— BBITIOJHSATH JCHCTBUS HAJl KOMIUICKCHBIMU YHCIIAMU;

— BBIYHCIIATH 3HAUCHUS TCOMETPUUYECKHUX BEITUYHH;

— IPOW3BOJIUTH OTIEPAINH HAJT MATPUIIAMU U OTIPEICITUTEIISIMH,

— pfmarb 3aaa4dyd Ha BbIYMUCIICHHUC BCEPOATHOCTHU C HCIIOJIB30BAHUCM J3JICMCHTOB

KOMOWHATOPUKH;

— peuiaTtb IMPUKIaIHbIC 3aga4uu C UCIIOJIB30BaAHUECM OJICMCHTOB

nuddepeHITaTbHOT0 U HHTETPATbHOTO HCUUCIICHU;

— p€IaTb CUCTCMbI JIMHEHMHBIX ypaBHeHI/Iﬁ pa3’InYHbIMU MCTOJaMHU.

B pe3ynomame oceoenus yuebHOU OUCYUNTIUHBL OOVHAIOWULICS OO0JIHCEH 3HAMb:
—OCHOBHBIC MaTEMaTHYECKHE METOJIbI PEIICHUS PUKIIATHBIX 3a/1a4;

—OCHOBHBIC ITIOHATHA W MCETOAbI MAaTCMAaTHYCCKOI'O aHaJIu3a, JIMHEHHOM aJIFe6pBI,
TCOPUIO KOMIUICKCHBIX YHCCII, TCOPHUHU BCpOHTHOCTCﬁ U MaTeMaTU4YECKOM

CTaTUCTHKHU;
—OCHOBBI HHTErPATIBLHOTO U AU(PPEepeHIUaTbHOTO UCUUCTIEHUS;

—poiiIb MU  MCECTO MaTeéMaTUKU B COBPEMCHHOM MHPE IIPU  OCBOCHUU

npodeccuoHaIbHBIX JUCHUIUIMH U B cepe npodhecCuOHAIbHON JesSTENbHOCTH.

Kpurepun ouenuBanus:
- OLICHKAa  «OTJIMYHO»  BBICTaBIsieTCs  oOyuaromemycs 3a  paloTy,
BBITIOJTHEHHYIO0 0€30IIMO0YHO, B TMOJHOM OOBEME C YYE€TOM pallMOHATBLHOCTH
BBIOpAHHBIX PEIICHUM;
- OLICHKA «XOPOIIO» BBICTaBJISIETCS  O0ydarolemycs 3a pabory,

BBIIIOJIHCHHYIO B IIOJIHOM o0BeMe ¢ HCOO04YCTaMU,



- OLIEHKA «YJIOBJIETBOPUTEIHHO» BBICTABJISETCS OOywaromemycs 3a paborty,
BBIINIOJIHEHHYIO B HE MOJIHOM o0beMe (He MeHee 50% MpaBWIIbHO BBINOJIHEHHbIX
3aJlaHuii OT 001Iero oobema padboThl);

- OLIEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCA OOydaromeMycs 3a paboTy,
BBIIIOJIHEHHYIO B HE MoJHOM oObeMe (MeHee 50% NpaBUIIBHO BBIIOIHEHHBIX

3aJlaHuil OT 001Iero oobema padoThl).



TemaTnyeckui mjiaiaH

Howmep tembl

Hassanue BCP

KoanuectBo
4acoB

1.1.

Bremonnenne pacueTHOM paboTel WO  Teme: «Bwramcnenwue
ompenenauTenss  3-ro  MOpsAKa € HCIONb30BAaHUEM  CBOMCTB
ONPEAEIUTEIICH

2

1.2.

BeinoniHeHne pacuy€THOro 3amanus no Teme: «PemieHuwe cucreMm
YPaBHEHUH pa3IUYHBIMH METOJAMID)

2.1.

Beimmonnenne pacuetHoil paGoter mo Teme: «llorpemHocTs
NPUOJTMKEHHBIX BBIYHCICHHI

2.2.

Brimonnenne pacu€THOM paboTH 0 TeMe: «Brrancienue mpeesnos.
PackpeiTie HeonpeaenéHHOCTEM»

[MogrotoButh  pedepar 1o TeMme: «Pa3nmuHble  BapHUaHTHI
WCIOJIb30BaHMs MEPBOTO M BTOPOTO 3aMeyaTelbHBIX IPEIesoB IS
peteHus npodecCHOHAIbHBIX 3a1a9».

2.3.

BrinonHeHue pacu€THbBIX 3aJlaHui 110 TeMe: «Brruncienue
MTPOM3BOAHBIX CIOKHBIX (OYHKITHID».

Bremonnenue pacyéTHO-rpaduIecKoro 3agaHus o0 TeMe:
«MccnenoBanue U nocTpoeHue rpadukoB (HYHKIHN))

24.

BrimmostHe e pacuéTHOM paboTH IO TeMe: «BhraucieHue
HEOTIPe/IEIICHHBIX HHTETPAJIOBY.

Bremonnenne pacderHol paboThl mo Teme: «Pacuer mmiomaned u
00BEMOB JIeTaJIeil CTPOUTENBHBIX KOHCTPYKIIUIY.

2.5.

[lonroroButs pedepar mo Teme «lIpumeHeHue OOBIKHOBEHHBIX
T depeHInaTBHBIX YpaBHEHUH 715l TPO(ECCHOHATIBHBIX PACUETOBY.

3.1.

BrinonHenne pacu€THBIX pabOT Ha HAXOXKACHUE BBICOT 37[aHHUS, OTIOP
CTOJIOOB.

BrinonHenre MHAMBUYJIbHBIX 3a1aHuil o TeMe «FIcnosib30BaHue
HaX0XKXICHUA DJICMCHTOB TpeyFOJII)HI/IKa JJIA peHIeHI/ISI
po(eCCHOHANBHBIX 3a1a4 CBI3aHHBIX C M3MEPEHUSIMU

4.1.

HOZ[FOTOBI/ITL peq)epaT 10 TEMC «HpI/IMeHeHI/Ie MAaTEMATHYCCKOI'O
CHUHTE3a U aHaJIn3a U1 pCUICHUA HpO(I)eCCI/IOHaJIBHI)IX 3agagy».

4.2.

BremmonHenue pacdeTHOW pabOTHI o Teme «IIpumenenue
KOMOWHATOPUKH JJIsl pEeIIeHuUs TPoecCHOHATBHBIX 3a1aW».

4.3.

BeinonHeHne MHIUBUIYalIbHOrO 3amaHusa 1o TeMe «lIpumenenue
rpadoB Asl penieHus npoecCUHOHANBHBIX 33124

5.1.

Brimonnenne pacueTHo# paboTh o TeMe: «Pemenne 3axa4 Ha
BBIYHMCIICHUE KOJIMYECTBA BAPHAHTOB COOBITHI.

Brmonnaenne pacyeTHoi paboTs! mo Teme «Pemenne
npodecCHOHANBHBIX 3a7]ad HA BBIYUCICHUE BEPOATHOCTEH
CITy4aiiHBIX COOBITHH C UCTIOJIb30BAHUEM SJIEMEHTOB MAaTEeMaTHYECKOM
CTaTUCTUKI.

PedeparuBHas pabora Ha TeMy «PoJb 1 MECTO MaTeMaTHKH B cdepe
npodecCHOHAIBHON eSITEIbHOCTI

UTOro:

36




PA3EJI 1 DJEMEHTBI JUHEHHOM AJITEBPBI

Tema 1.1 Onpenennresn U UX CBOMCTBA.

Llenv pabomei: CoOBEpIICEHCTBOBAHME YMEHUW BBIMOJIHATH ACHCTBUS Haj
MaTpUIIaMH, BBIYUCISAThH ONPEISIUTENN Pa3HbIMU CIIOCO0aMuU
3amanue: Bpluucnure omnpenenurenu 3-ro HOpsKa C HCIOJIb30BaHUEM

CBOWCTB OIpPEICIUTENEH

Xona paboThl

KpaTKI/IC TCOPETUUCCKUC CBCACHUA

Cnoxenue MaTpHuIl

. A=(’-'I{:-'J B=(b{?.)
CyMMoOM MaTpHIL U OJIMHAKOBBIX Pa3MepPOB HA3bIBACTCS
C'= (CU> _Cp=asEb,. Y 1, .
MaTpuIa TeX K€ pa3MepOoB, y KOTOPOH
O6o3nauenne: C = A4 + B.
CaoiictBa cnoxxenus Matpull: A + B=B+ A4, (A+B)+C=A4A+ B+ (), 4

Y
+0=A4,A+(-A4) =0, A, B,C.
Bpruuranue marpun
A-B=A4+(-B).

YMHOXEHHnE MaTpHuObl HA YKUCJIO

A= [’3{:‘ J o
[IpousBeneHneM MaTpUILhI HA YUCIIO  HA3bIBACTCS
C=lg, cg=aa, VI, J.
MaTpHIla TeX K€ Pa3MepoB, Y KOTOPOU
C = aA.
Oo6o3HaueHue:
1- A=A, a(fA)=(axf)A, a(d+ B)=ad+ aB,

CaolicTBa ,

(x+8)A=ad+BA ¥ A, B v @, SR
"

YMHOXKEHHUE MaTpULL



Az(a:'.i:) xR

[IponsBeneHneM MaTpHUIlbl pasMepomM Ha
B=(b;) X p C= (’:u)
MAaTpUILy pasmepom HAa3bIBACTCS MaTpUILIA
m
pasMepoM s y

Cp= @by, +aghy +.+a.b . = Za!'kb-ia" Tl
KOTOpOH i O6o3nauenne: C
= AB.
Caoiictea AE = EA = A, AO = OA = O, (AB)D = A(BD), “(4B) = (“4)B =
A(*B), (4 + BID=AD + BD, D(A + B) = DA + DB (11l ycJ0BHH, 4TO
yKa3aHHbIE OTEpaIlii UMEIOT CMBICIH).

AB=+ BA.
Jlst kBaApaTHBIX MaTpull 4 U B, BOOOIIIEe TOBOPS,
TpaHCIIOHUPOBAHME MATPUILL
_all 3 %y, | (@i % @ |
s Gy Gy - Ay, g iy dag Lz
| @ml @iy G |1 Yag |

(flr I =a, (@) =awt, (AR =aT 1B,
CBoiicTBa:
(HEY =Ria”,

OGpaTHas maTpuIia

A—l
Marpuna - oOpaTHas 11 MaTpULbl A, €CIH
Y= AT =B,
Jlns kBazipaTHOM MaTpullbl 4 oOpaTHasi CyIIECTBYET TOI/ia M TOJIBKO TOT/Ia,

det 4 =0
Korja B ~
Al 1 AZI i A?zl
g 1 A, Ap o Ay
L 1 o —— ‘
‘41 n Aﬂn Arm |
" CIU.
rac - aﬂl"e6paI/I‘{€CKI/I€ JOITIOJIHCHUA 3JICMCHTOB MaTpPHIbI A.

DneMeHTapHbIe MPeoOpa30BaHMs MATPUILIBI

SHCMGHTapHBIMI/I Hp€O6pa3OBaHI/IHMH MaTpPHIbI HA3bIBAIOT:
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1) yMHOXXE€HHE KaKOH-HUOYb CTPOKH (CTOJIONA) HA OTIUYHOE OT HYJIS
YHCIIO;

2) npubaBieHNe K KaKOM-HUOY b CTPOKE (CTONOIY) APYTrO €€ CTPOKH
(cTonbua), yMHOKEHHOM Ha TPOU3BOJIBLHOE YUCIIO;

3) nmepecTaHOBKY MECTaMHU JIFOOBIX JIBYX CTPOK (CTOJIOIOB).

Boruncnenne oOpaTHON MaTpHILIbI

Ecnu ¢ momoIipio 35ieMEeHTapHbIX TPeoOpa30BaHmil CTPOK KBAIPATHYIO
MaTpuiy A MOKHO MPUBECTU K €AMHUYHON MaTpUlle £, TO MPU TaKUX Ke
A_l
AJIIEMEHTAPHBIX MPe0OpPa30BAHUIX HAJl MATpUIIEH £ moxyyum

[Tpumep.
1 =
A .
E =3 2B L =31 B
(4VvE)=
=2 A0 ] o =22 1
Fo eTopof cTpoke Bropyio cTpory
pHAARITIIEN TEPEVH, YMEDEASI Ha — 172,
YIEOME CHEVEO) Ha 2
I =31 0 I Q=& = 3;’2
%
B L | —11/2 o 1-1 —1;‘2
F mepeof cTpoxe
pHOaEIIEN BTOPYED,
VMHOE EHHYE Ha 3.
sl wdyd
=47 = / .
2 1‘.-’2
Onpenenurenu
B wactHoctn n = 2
;o g 1,2) 12,1
A= & (_ 1) )@y T (_ 1) Cyptla) =
Qo) oy
= (_ DD @iy T (_ 1)1 @atly = Aoy — dpda
mpu n =3
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@ Qi s

Rl dy dgl=]- lj‘ril’z’ﬂa“azzaﬂ -+
Gy ey By

+ (— 1)1[2 ’3’1].:112(123{131 + (— 1) :'awr:zzlczﬂ +

3 (— 1)1(1,3,23621 Mo (— 1)1(3,2,1)@3%2&31 2y

i03,1,2

71,2,3) _
T (_ 1) 41Dy = A Eapay T Q) pdands T

T @) gy @) gl Eay — &y 3@y — 3yt

3aaHus I CAaMOCTOATEIbHOI PadOThI

Breruucnure onpenenurenu 3-ro mopsAlKa C HCIOJIb30BAaHUEM CBOWCTB

onpeaeauTenen
1 2 3 2 3 -1 12 5 2 .00
L) |-13 5] 1.2l 5 4 1.3)/0 3 -1 L4l -7 2
05 1 17 8 00 4 3.4 1

Bonpocs! aj1s1 caMmonipoBepKu
1. Tlo kakoit popMyIie BBIYUCISETCS ONMPESITUTENb BTOPOTO MOpsiaKa?

2. Tlo kaxoit popMyIie BBIYUCISIETCS ONPEICIUTENb TPETHETro MopsaKa?

Tema 1.2CucreMbl JUHENHBIX AJredpanvyecKuX ypaBHeHHUil ¢ n
HeusBecTHbIMU. Teopema Kpamepa.
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Ilenv pabomwi: COBEpPIICHCTBOBAHWE YMEHHM peIIaTh CHUCTEMbl YypaBHEHUH

MmetonoM Kpamepa.

3ananue: IIpumenutrs meron Kpamepa misg pelieHHs] CUCTEM JIMHEHHBIX
YpPaBHEHUU
Xo paboTbl
[ToBTOpHTE MpOMICHHBIM HA YpPOKE Yy4eOHBIH MaTepuana Mo Y4eOHUKY U
MPOYUTANTE HUKE CICIYIONIME KPATKUE TEOPETUUECKHUE CBEICHUSA

Kparkue TeopeTnyeckue CBEICHHUS:
Eciu 0003Ha4YUTH

gy, dy, by ap a
ty) dyn =ty b, a,, - a,,
i: a a a a - ﬂ-.l' = a a a a =
aw'_ aw: aV:V' bi‘: av': I::v:V:
a, b a, a4y ]
a,, b, s, ty iy, 2
A= -t L A= :
a., b, a. . a,, da. b

X,=—2, X,=—2, .., X =—
Kpamepa A A A

AJITOPUTM PEILICHUS] CUCTEM JIMHEUHBIX alreOpanyeckux ypaBHEHUN METOJ0M
Kpamepa.

1. Brruucasem OIIPCACIINTCIIb OCHOBHOM MaTpPHUIbI

ty, thy o
i di; ads,
A=
a. da.. a .
CUCTEMBI i - :

u Y6C)KI[36MCH, 4TO OH OTJIMYCH OT HYJIA.
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2. Haxomum omnpenenurenu

by a, - a,

b, a,, - a,,
A=

bw ﬂw: aww

a-- 1 ’ a_r:

a,, b, s,
l".: = -

a. b, a.

a4y |

tyy iy 2
ﬂ\l__ = )

ar:'_ ar:: br:

KOTOPBLIC ABJIAIOTCS OMPCACIUTCIIAAMU MaTpUll, ITIOJTYUYCHHBIX U3

MaTpulibl A 3aMeHOM k-oco ctonbua (k = 1, 2, ..., n) Ha cToyi0el CBOOOTHBIX
YJICHOB.
3. BbruunciasieM UCKOMBIC HEU3BECTHBIC TIEPEMEHHBIC X/, X2, ..., X, 110
X, = 2 . X, = B R T B
dopmymam A - A A
4. BhINogHSAEM IIPOBEPKY PE3YIbTATOB, MOJACTABIASA X/, X2, ..., X, B HCXOTHYIO

CJIAY. Bce ypaBHEeHHs CUCTEMBI JOJDKHBI 0OpAaTUTHCS B TOXKASCTBA. MOXKHO
TaKXe BBIYUCIHUTH IPOU3BeIeHHE MaTpull A - X, eciiu B pe3ybTaTe MOIyYnusIach
MaTpuLa, paBHas B, TO pEIIEHHE CUCTEMbI HAlJIEHO BEPHO. B mpoTHBHOM
cilyuyae B XOJI€ pellleHHs Oblia JOMyIlleHa OInoKa.

3aiaHus 11 CaMOCTOATEIbHON PadOThI.

Pemure cucremy ypaBHeHuii merogoM Kpamepa.
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x+2y+3z =14 2x-3y+z =8 2x-3y+z =0 2x+3y+z =6
1) {2x+y-z=l 2) {5x-y-z=10 3) {5x+y-2z=-1 4) 3x-y-z=Il
3x+2y+2z =13 x+3y+4z =3 X-y+z=3 Sx+2y+4z =11
3x- y+2z =13 3x- y+2z =10 x+3y-z=3 2x- y+4z =7
5) 12x+y-z=0 6) \Tx+z =22 7) 12x- y+4z =5 8) {7x+3y-z=3
Sx+3y+7z =28 -x+3y+2z=2 3x+2y+5z =10 S5x-2y-3z=4
2x+3y- 4z =1 4x+4y-3z=-7
9) {3x- y+2z =12 10) {3x- y+2z =7
4x+3y-3z=9 S5x+3y-z=-2

Bonpocsl 1ist camonpoBepku
1. B u4ém 3akmouaerca meroq Kpamepa?

PA3JIEJI 2. OCHOBBI MHTEI'PAJIBHOI'O U
JAUBIBIEPEHIIUAJIBHOI'O HCYUCJIEHUA.

Tema 2.1./leiicTBUTEeIbHBIE YHcaa. MHOXKECTBA

Llenv  pabomwvi:  COBEPIICHCTBOBAHWE YMCHHUH BBIUMCIATH  TOTPEITHOCTH
NpUOSKEHHBIX BBIYUCIICHUAN
3ananue :BeraucimTe NOrpenHOCTH MPUOIKEHHBIX BEIYUCIICHHIN
Xoa paboThl
[loBropuTe mpoWACHHBIH Ha ypOKe YYeOHBI Marepuan Mo YYeOHUKY U
NPOYHTANTE HIDKE CIIEAYIOIINE KPATKUE TEOPETUICCKIE CBEICHUSI
Kpatkue TeopeTnueckuie cBeieHus
[TorpemHocTn
PazHuiia MeXay TOYHBIM YHCIOM X M €ro NPHOIMKCHHBIM 3HAYCHHEM a
Ha3bIBACTCS TIOTPEITHOCTHIO TAHHOTO MPUOIMKEHHOTO Yrcia. Ecim n3BecTHo, 9To | X -
a | <A, TO BenmmuMHAAHA3BIBACTCSI MPEACTHHONW aOCOMOTHOM MOTPEITHOCTHIO

NpUOTMKEHHON BEJTMYHUHBI a.
A, . .
OtHoleHNe ?=5aHa3HBaeTC$I IIPEIEIIBHON OTHOCUTENIBHON IOTPEIIHOCTBIO;

IMOCJICTHIOIO YaCTO BBIPAXKAIOT B IIPOLCHTAX.

IIpumep:
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3,14 sBrsieTcs NpUONMKEHHBIM 3HAYEHHWEM 4YHWCIIa P, TOTPEIIHOCTh €ro paBHA
0,00159..., mpenenbHyI0 aOCOMOTHYIO MOTPEITHOCTh MOYKHO cunTath paBHoit 0,0016, a
NPEJENIbHYI0 OTHOCUTENIbHYH0 TorpemHocts v paBHod 0.0016/3.14 = 0,00051 =
0,051%. J1st kpaTKOCTH OOBIYHO CJIOBO ?TIpeieIbHAs, OIMyCKaeTCs.

JlevicTBust HaJl NPUOIMKEHHBIMUA YACIIaMU

Pesynbrar netictBuil Ham MPUOMDKEHHBIMU YHUCIIAMHU TIPEJCTABISET COOOM
TaKxke npuoOImKEHHOE Yncio. [lorpenHocTh pe3ysbTraTta MOKET ObITh BhIpaXKEHA uepes
MTOTPEITHOCTH MEPBOHAYAIBHBIX JTJAHHBIX IMPY TTOMOIIH CIEAYIOIIUX TEOPEM:

1. TlpenenbsHast aOCOIOTHAS MOTPEITHOCTD AIreOpandecKol CyMMBbI paBHA CyMME
npeAeIbHBIX A0COIMIOTHBIX MOTPEUTHOCTEN ClaracéMpIX.

2. OTHOCUTENbHASL TIOTPEITHOCTh CYMMBI 3aKJIIOU€Ha MEXKITy HauOONbIIed u
HaVMEHBIIIEN U3 OTHOCUTEBHBIX MOIPEIIHOCTEN CIIAraEMBbIX.

3. OTHOCUTENIbHAS TOTPEIIHOCTh MPOU3BEACHUS WM YaCTHOTO paBHA CyMME
OTHOCHUTEJIBHBIX TOTPEIIHOCTEN COMHOMKUTEIEH WM, COOTBETCTBEHHO, ACIMMOIO U
JICTIUTEIIA.

4. OTHOCHUTEIbHAS TOTPEIIHOCTh N-OM CTENeHH NPUOJIMKEHHOIO YHCiIa B N pa3
OO0JIBIIIE OTHOCUTEIBHOM MOTPEIIHOCTA OCHOBAHUS (KaK y IENbIX, TaK M VI IPOOHBIX
n).

[Tonp3ysicb 3THMH TEOpPEMAMH, MOKHO ONPEIEIUTh IMOIPEIIHOCTh PE3YyJIbTara
000 KOMOMHAIMK apu(PMETUIECKUX JIEHCTBUIA Ha/l IPUOIMKEHHBIMU YUCIIAMHU.

[IpenenbHas aOCONIOTHAS MOTPEIIHOCTh 3aBEJOMO MPEBOCXOJIUT aOCOIIOTHYIO
BEJIMYMHY UCTUHHOW MOTPEIIHOCTH, MOCKOJIBKY MPEIEIbHOE 3HAYCHUE BBIUMCIISETCS B
MIPETIOJIOKEHUS], UTO PA3JIMYHBIC MOIPENTHOCTH YCUIIMBAIOT APYT JIPYra; NPAaKTUUECKU
9TO ObIBaeT penko. [Ipyr MacCOBBIX BBIUMCICHHUAX, KOT/Ia HE YUNUTHIBAIOT MOTPEITHOCTD
KQKJIOrO OTIEIBHOIO PE3ysbTaTa, IMOJIb3YIOTCA CICAYIOMMMU IMPAaBWJIAMH ITOCYETa
udp.

[Tpu cobmrogeHuM ATUX TPABWI MOKHO CUHTATh, YTO B CPEIHEM TMOIYYCHHBIC
pe3yabTaThl OYyT UMETh BCE 3HAKM BEPHBIMH, XOTS B OTJENIBHBIX CITy4asX BO3MOXKHA

OIIMOKa B HECKOJIBKO CIWHMUII ITOCIICAHCTO 3HAKA.
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1. [Ipu crnokeHMM W BBIYUTAHUW TPHOMMKEHHBIX YHCEN B PE3YJIbTare CIeayeT
COXPaHSTh CTOJBKO JECATUYHBIX 3HAKOB, CKOJILKO WX B MPHUOMKEHHOM JIaHHOM C

HaMMCHBIITNM YHCJIOM ACCATHUYHBIX 3HAKOB.

2. Ilpy yMHOKEHWM W JACJICHUU B pe3yjbTaTe CICAYeT COXPAHSATh CTOJBKO
3HAYaANMX MUQP, CKOJIBKO UX UMEET MPUOMMKEHHOE JAHHOE C HAUMEHBIIIM YHCIIOM
3HaYaIux uudp.

3. IIpu BO3BeZICHUH B KBaJIpaT WM KyO B Pe3ysIbTaTe CICIyeT COXPaHSITh CTOJIBKO
3HaYanmx mudp, CKOJIBLKO WX MMEET BO3BOJMMOE B CTEIECHb MPUOMMKEHHOE YHCIIO
( mocnenusisi nudpa KBagpara U OCOOCHHO KyOa NpW 3TOM MEHEe HaJIeKHA, YeM
NoCTeIHsIs IU(pa OCHOBAHUS ).

4. Tlpn yBenwueHUM KBAJPAaTHOTO M KyOWYECKOTO KOPHEW B PE3yJIbTare CIeayeT
OpaTh CTOJBLKO 3HAUYAIIMX IMQPP, CKOJIBKO HX HMMEET NPUOIMKEHHOE 3HAUCHHUE
MOJIKOPEHHOro 4yucia (mocnenHsss mudpa KBaJApaTHOrO U OCOOEHHO KyOMYECKOIrO
KOPHSI ITPU 3TOM OoJ1ee HaJEKHa, YeM MmocieHs s nudpa NOAKOPEHHOTO YUCIIa).

Bo Bcex mMpoMeKyTOUHBIX pe3ysIbTaTax CICAYeT COXPAHATh OJTHOM Idpoii OoJee,
4YeM pPEKOMEHIYIOT MpeAblAylnre mpaBwia. B okoHuarenbHOM pesynbrare 3T1a ?
3arnacHasi, iudpa oTopachIBaeTCsl.

Ecnmu HekoTophle JaHHBIE UMEIOT OOJIBITE JECATHYHBIX 3HAKOB (IIPU CIIOKEHUH U
BBIYMTAHUN) WK OOJIbINE 3HAYANMX 1TUGp (P YMHOKCHUH, JICJICHAN, BO3BEICHUN B
CTETICHb, M3BJICYCHUH KOPHS), YeM JIPYTHE, TO UX TPEABAPUTEIILHO CIIEAYET OKPYTIIUTh,
COXpaHSIsl JIUIH OJTHY JIAIITHIOKO (DY .

[lonb3ysace 3TUMHU TeOpEeMaMH, MOXKHO OMNPEAEIUTh MOrPEIIHOCTh pe3ysibTaTa
000 KOMOMHAIMK apu(PMETUIECKUX JISHCTBUIA Ha/l IPUOIIMKEHHBIMU YUCIIAMHU.

[Tpumepsr:

V=r2h

Dv=Vdv=V(2dr+dn)

[penenbHas aOCOMIOTHAS TOTPEIIHOCTh 3aBEIOMO IPEBOCXOIUT a0COIOTHYIO

BCIIMUNHY WCTUHHOM MOrp€UIHOCTH, IMOCKOJIBKY MPCACIbHOC 3HAYCHNC BbIYMCIEICTCA B
17



HPEANONI0KEHHS, YTO Pa3IUYHbIe IOIPEIIHOCTH YCUIMBAIOT APYT APYra; NPaKTUIECKU
370 ObIBaeT peaKo. IIpu MacCOBBIX BBIYMCICHHUSX, KOT/Ia HE YUUTHIBAIOT MOIPEITHOCTh
Ka)XJIOTO OTJIEJIbHOTO PE3yJbTaTa, MOJb3YIOTCS CIEAYIOIIMMHU NpaBWIaMH MOZACYETa
wdp. [Ipu cobmoneHnn 3TUX MpaBUl MOXKHO CUUTATh, YTO B CPETHEM MOIYyUCHHBIC
pe3yabTaThl OyIyT UMETh BCE 3HAKU BEPHBIMH, XOTS B OTJEIBHBIX CIy4asx BO3MOXKHA
olIMOKa B HECKOJIBKO €IMHUIL TIOCIIEAHETO 3HAKA.

L. [Ipu crokeHMM W BBYUTAHUM TPUOIMHKEHHBIX YMCENl B PE3yJbTare
CIIEIyeT COXPAaHATh CTOJBKO JECATHUYHBIX 3HAKOB, CKOJBKO UX B IMPUOJIMKEHHOM,
JTAHHOM C HAUMEHBILIUM YHCIIOM JIECSTUYHBIX 3HAKOB.

2. [Ipyn yMHOXEHUM U JEJIEHUU B pe3yJIbTaTe CIIEAYET COXPAHATH CTOJIBKO
3HaYaIMX HUQP, CKOIBKO UX UMEET NMPUOMMKEHHOE JAHHOE C HAMMEHBUIMM YHCIOM
3HaYaImuXx mudp.

3. [Tpy BO3BeAECHMU B KBaJpaT WM KyO B pe3ysbTaTe CIEIyeT COXPAHSThH
CTOJIBKO 3HAYaluX UUQp, CKOIBKO UX UMEET BO3BOJMMOE B CTENEHb NMPUOIMKEHHOE
yuco ( mocnenHsis pdpa KkBaapara 1 0coOEHHO Ky0a Ipy ATOM MEHEee HaJIeKHa, YeM
NOCHEAHsIA (pa OCHOBAHUSA ).

4. [Tpu yBenmuueHWM KBagpaTHOTO M KyOMYECKOTO KOpPHEW B pE3ysbTare
clieyeT OpaTh CTOJBKO 3HAYAITUX (P, CKOIBKO UX UMEET MPUOIMKEHHOE 3HAUCHHE
MOJIKOpEHHOro 4yucia (mocnenusss mudpa KBaJApaTHOrO U OCOOEHHO KyOMYECKOIrO
KOPHSI TIPH 3TOM OoJiee HaE)Ha, YeM MoceTHsIs [dpa MOAKOPEHHOTO YUCA).

5. Bo Bcex DpOMEXYTOUHBIX pe3yJibTaTaX CIEAYET COXPAHATH OJIHOMN
mdpoii Oosiee, yeM PEKOMEHIYIOT TpeablIylie npaBwia. B  oOKoHuUaTeIbHOM
pe3ysbTaTe 3Ta 3arnacHas udpa oTopackBaeTCs.

6. Ecnu HekoTopble JaHHbIE MMEIOT OOJIbIlIE JIECITUYHBIX 3HAKOB (TIpU
CJIOKEHWHM U BBIYMTAHWU) WM OoJblle 3HAYaMX HUdp (IpU yMHOXKEHUH, JETICHUH,
BO3BEJCHUM B CTENEHb, M3BJICYCHUH KOPHS), YEM JpPYyTHe, TO MX IPEABAPUTEIIHHO
CIIEyEeT OKPYIIINTh, COXPAHSIS, JTUILIb OHY JUIIHIOK HUDPY.

Ecnu nanHbie MOXXHO OpaTh C IMPOW3BOJIBHOM TOUHOCTBIO, TO JUIA TOMYYECHUS
pesynbrata ¢ K mudpamu nanHble cieayer Oparh ¢ TaKUM YUCIOM LUGp, Kakoe Taét

coracHo nipaBuiam 1-4(K+1) mudpy B pesyabrare.
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3agaHus 1J1s1 CAaMOCTOSITEJIbHOI padoThI.
1. OnenuTe aOCOMIOTHYIO MOTPEIIHOCTD MPHOIMKEHHOTO 3HAYECHUS CIETYFOIINX
YHCel:

a) 5,56 C TOYHOCTBIO 10 AECATHIX

b) 125,9 ¢ TOYHOCTBIO 110 LIETIBIX

2. OneHnTe OTHOCUTENBHYIO MOTPENIHOCTh NPUOIMKEHHOTO 3HAYEHUS
CJIEIYIOIIUX YHCEN:

a) 0,145 ¢ TOYHOCTBIO /IO COTBIX

b) 2465,9 ¢ TOUHOCTBIO 0 HEJBIX

3. Onenute abCOMOTHYIO M OTHOCUTENBHYIO MOTPEITHOCTh
NPUOKEHHOTO 3HAYEHUS CIICTYIOIUX YUCE:

a) 0,145 ¢ TOYHOCTBIO JI0 COTHIX

b) 2465,9 ¢ TOYHOCTBIO 70 HEBIX

4. Haiinure cymmy u pa3HOCTb PUOIMKEHHBIX 3HAUCHU:

a) A=45,651,B=13,12

b) A=48,4, B=20,47

S. Haiigure cymmy, pa3HOCTh, IPOU3BECHUE U YACTHOE MPUOIMKEHHBIX
3HAYEHU:

a) A=741,B=5,146

b) A=78,1, B=45,458

6. Bbruucauth , ecim u3BecTHo, yto a="7,15; B=1,651; c=3,3.

BOHpOCbI AJIsA CAMOIIPOBEPKH

Kakwue OpIBaroT morpentHocTu?

UYro Takoe abCOOTHAS NOIPEIIHOCTh?

Uro Takoe OTHOCUTENIbHAS TIOIPELIHOCTD?

Kak Haiftu nprOnmxeHHOM 3HaueHre CyMMbl IPUOIMKEHHBIX 3HAYEHU?

Kak naiftu nprOnmxeHHOM 3HaueHHe pa3HOCTH MPUOJIMKEHHBIX 3HAYCHUNA?

Kak naiftu npulnmxeHHoM 3HaueHre MPOU3BECHNUS MPUOIMKEHHBIX 3HAYEHUI?

NNk =

Kak Haiitu npuOnmKeHHOM 3HaUeHHe YaCTHOTO NMPUOMKEHHBIX 3HAYCHUH?

Tema 2.2. Teopus npeaesioB U HENMPEPbIBHOCTH (PYHKIUI

L]env pabomur: OTpabOTKa HABBIKOB BBIYMCIICHUS TIPEIETIOB QyHKIIUN

0 0

3aganume 1: Packpoiite Heonpenenéunoct Heonpenenénnocreit 0 , 0
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3aganme 2:[loaroroBsTe pedepar Ha TeMy «Pa3nmuyHbie BApUaHTHl UCTIOJIb30BAHUS
MIEPBOT0 U BTOPOTO 3aMeyaTebHBIX MPEEIOB I pelieHus: mpodhecCuoHaAIbHBIX
3a1a9d»

Xog paboTHI:

KpaTKI/IC TCOPETUUCCKUC CBCIACHUA

Omnpenenenue. Yucno b HazpiBaeTcs npenaenoM GyHKIUU f(X) B TOUKE Xo, €CIU IS
BCEX 3HAYEHUH X, TOCTATOYHO OJU3KHUX K Xo M OTIUYHBIX OT Xo, 3HAUCHUS PYHKIIUU

f(x) cKoJIb YTOJTHO MaJIO OTIUYAIOTCS OT uncia b. [MumyT:
lim f(x|=b

x—)xo

lim f(x|=a u lim g(x|=b
CaoiictBa mpenenos. IlycTh CyHIECTBYIOT NPENENBl X0 X%,
Torna:

lim c=c
1. Ilpenesm KOHCTAHTBI paBEH CAMOM KOHCTAHTE: %o

2. Ilpenen cymmbl IByX (GYHKUMHA paBEH CyMMeE IMpPEAENOB 3TUX (DYHKIIMIA:
lim [f(x|+g(x||=a+b

3. Ilpenen npousBeneHus AByX (pyHKIMI paBeH MPOU3BEICHHUIO MPEACIOB ITHX
. lim [f(x)-g(x]|=ab
GyHKIUANA:  * %o

lim [k-f(x)|=k-a
4. TlocTOSITHHBIM MHOXUTEIb BBIHOCUTCS 32 3HAK Mpeaena: %o

5. Ilpenen yacTHOrO ABYX (DYHKIIHMI paBeH YaCTHOMY MPEJEIOB 3TUX (YyHKIIHIA:

limM—a

=—, |#0
lim 07D ecm  glx)

6. Ilokaszareinn CTCIICHU MOXHO BBIHOCHUTDH 3a 3HAK mnmpeaciia:
lim £ [x)" =[lim f x|

x-)xO x->x0

n n
=a

3anaHus I CAaMOCTOATEIbHOI PA0OTHI.

3ananue 1: Packpoiite HeonpenenéHHOCTH
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2x? +5x-3 6x% - x-1

1) lim3x- 2x> +3) 2) lim == ——— = 3) lim
x=3 x=-1 x+3 xo L 1
2 X- —
2
2 2 2
4y lim 3x° +5x-2 5) lim 5x S51x+10 6) lim > : 2x +1
=2 x+2 =10 x-10 =1 2x2 - x- 1
- 4 - _ 2
7) tim XL 8) lim X" 2 0) lim (7 D+
=1 [x2 =16 [x - 4 =3 x? +2x-15
_ _ 5 3
10) limM 11) lim 1 22 ) 12) hmw
x—0 X x—1 x—l X -1 xX— o0 7x - 4
3 7 _ _ 4
13) lim - 2> *1 14) lim X "2 15) lim 2X 7 3%
—o3x% +7x+8 o 4x’ +7x +1 —= 9x* 45

3ananue 2: Kputepun Hanvcanus pedepara yka3aHbl B IPUIOKEHUN A

Bomnpocsl 1j1s1 camonpoBepKu

2.
3.

Urto HazbIBaeTcs GyHKIIMEH OTHOM HE3aBUCUMOM TTEPEMEHHOM?
[lepeuucanuTh OCHOBHBIE AJIEeMEHTaApPHBIE (YHKITUH.

Kaxkue ¢pynkuun HaspiBatoTcs 3nemeHTapabiMu? [IpuBeaute npumepsl.

. Yro Takoe npenen ¢ynkiuu y = f(x) npu x— a?

JlaliTe onpeaeeHre IpaBoro U JeBoro npenenoB GyHkuu y = f(x)
JaitTe onpeneneHue npeaena nocaeq0BaTeIbHOCTH.

Kaxkas pyHKkims Ha3piBaeTCss OECKOHEYHO OOJIBIION BEIMUYMHON IPH X— a U
X—> +00?

KakoBa cBsi3p MeX1y O€CKOHEUHO OONIBIION U OECKOHEYHO Majlon
BEJIMYMHAMMU?

Tema 2.3. ludpPpepennuanbHoe ucunciaenne PyHKUUN 0THON HE3aBUCUMOM

nepeMeHHOH

L]env pabomur: OTpaboTKa HABBIKOB BBIYHCICHUS TPOUZBOJAHON (QYHKIUNA W
IPAaKTHYECKOTO MPUMEHEHUS POU3BOAHOM.

3aganme 1: Berauciure npou3BOAHBIC CIOKHBIX (DYHKITHI

3ananue 2: Vccnenyiite u moctpoiite rpaduk GyHKINU

XoJ paboTbl
Kparkue TeopeTnyeckue cBeIeHUs
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dopmyibl gudhepeHITupPOBaHUS [TpaBuna [Ipumenenue
An ECPpCHINPOBAaHUA II OI/I3BOI[HOI71
P 1Y 1Y
¢=0 sin x| =cos X u+v)=u+v flx|=tga=k
x=1 o o vit|=STt|
| cosx| =—sinx W/ =u v u
n| __ . n-1 ‘ .
(X ]—nx . - altl=v't|
tgx| = (cu) =cu
(kX\]’:k cos”x “
‘ /% 1 lctgx| =— u ’: uv-vu VpaBHEHHE KacaTeIbHOM:
X Tovx sin’ x vV y=Ff o]+ [ Xo][x—x]
1 ' 1 (arcsin X Jv: v#0 f(x) BO3pacTaer Ha /, ecru
— | =—— 2 ' )
x| V1-x flalxl]|=flglx]}-g1x| s )>0mar
( x)'_ x larccos x| =— L
a’|=alna 1— 2
f(x) yObIBaeT Ha /, ecnu
(ex] =¢" \arctgx| = f(x)<Omal
1+x?
1 Brimykiocts rpaduka
(logax “lna (arcetgx|'=— (GYHKLIUH 1 ero nepernob:
1+x? Y
C1 "> 0, BBIIYKJIOCTh BHU3
Inx/==
X
y" >0, BBIIYKIOCTb
BBEpX

3aganus Il CAaMOCTOSATEJILHOH PadoThI.

3ananue 1: Beruncnure npou3BOAHBIC CIOKHBIX (PYHKITUI

1.1.BeauciuTh Npor3BOAHBIC CIICIYIOMHMX (PYHKITHA:

Dy=2x*-3x+5; 2)y=4—x* 3)y=x"—x 4py=5x"-T"+x-3; S)y=x*+

2x° 3x° 1
y=""-3x+6x-1 Y= 44X 2% - —
4% — 8x* +9x — 5; 6) 3 ;0 7) 2 2x 5 8)
9 X 5,2 3
y=2 5 S5x 2

9
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2

9) ¥y= 2x— 3)(3x +5x— 8) ; 10) y=3x—2 ; 11) y:4X_3 ; 12) y=3x ’ ; 13)

14) Haiitm f'(—l), ecnu f(X)=4x3—2x2+x—5 ’
15) Haiitu f'(’0,5), ecnu f(x]:—x3+9 X°—x+2 :
1.2.Bpranciure mpou3BOAHBIC CIOKHBIX (DYHKITHI:

—4cos X
1) y=3sin5x . 2) y_4C052 . 3) y=arccos3x . 4) y=Inv2x-1 .

5) y:(x4—x—1)4 ;6). y:\/X3+2X—5 : 7) y:c052X ;8) y:sin3x : 9)
y=Insin3x .
10) y:ln 2X—1 : 11) y= 3smx 2 +e5x : 12) y:3v‘7(_47x+362x :

1.3. BeruuciauTe mpou3BOIHBIE TTOKA3aTeIbHO-CTEIICHHBIX ()YHKITUI:

1
In x

X X X _In X | \Inx
) y=x" 5 2) y=XT 3y y=xt L4y x5y y=x" 6y y=laregy

— |x 2|X
7) y=larcigx| . g) y=lx+x*"
1.4. 'eomerpuueckuii 1 GU3NUECKUN CMBICIT TIPOU3BOTHOM.

_2
1) CocTaBbTe ypaBHEHHe KacaTenbHoil k mapabone Y=X —4X B rouke ¢

adcryccon a) %=1 ; 0)x0=0; B)Xo=1.

03 a2 .
2) Mana kpuBass Y=2X —4x'+5x=1  CocraBbTe ypaBHEeHHE KacaTelbHON B TOUKE,

abcrmucca koTopoii papaa a) —1; 6) 0; B) 1.
1
y==x—3x’+8x+4
3) B kakoii Touke KacareiibHasi K KpUBOH napajuiejbHa

npsivoit a) 2x+t2y—5=0 . 0)y —3x-5=0; B)y+x=0?

3ananue 2: ccnenyiite u moctpoiite rpaguk QyHKINM:

1) y:8—2x—x2 : 2) y:x3—3x2+4 : 3) y:3—3x+x3 )y =x*+2x> — 5%

x—1

AT . 6) Y=XV2=X  7) y= In[x*+1] :

)

23



Bonpocsl 1151 CaMOKOHTPOJISE

1. Jlath onpeneneHnre Mpou3BoAHON GpyHKIMH Y =f(X).

2. KakoBbI TeOMETPUUECKUN M MEXAaHUYECKUN CMBICIIBI IPOU3BOTHOM?

3. Kax HaliTu IpOM3BOIHYIO CI0KHON (PyHKIHU?

4. Jlats onpenenenue nuddepennuana Gpyakuun y =f(x).

5. Kakoii reomerpuueckuii cMbici umeeT quddepeniman’?

6. Urto Ha3bIBaeTCA MPOU3BOJHON BTOPOro nopsaka oT GpyHkuuu y =f(x)?
7. B 4€M COCTOUT JOCTATOYHBIN MPHU3HAK SKCTpeMyma?

8. Kakwme ToukM Ha3pIBaIOTCS TOYKaMu meperuda ¢hyHkuu y =f(x)?

9. CdopmynupoBarh npaBuiio JIonuTanst ¥ MPUBECTU IPUMEPHI €r0 MPUMEHEHUS.
10. Yto HazpiBaeTcs acuMnToTor PpyHkiuu y =f(x)?

11.Yt0 Ha3bIBaeTcs PyHKUIMEN ABYX HE3aBUCUMBIX IEPEMEHHBIX?

12.Yto Ha3biBaeTcs rpadukoM (DYHKITMH IBYX HE3aBHCHUMBIXTIEPEMEHHBIX ?

Tema 2.4. UuTerpajibHoe ucuucjienne QyHKIMUA OTHOM
HEe3aBUCHMOH NepeMeHHOM

L]env pabomur:OTpabOTKa HABBIKOB BHIYUCIICHUS TIEPBOOOPA3ZHON PYyHKIIUN U
MPAaKTUYECKOTO MPUMEHEHUS HHTETpaa.

3aganmel: Beruncinre HeonpeneaEéHHbIE HHTETPAIbI

3aganme 2: [Ipumenute popmyny HeroTona-Jleitbuuia st BIYUCICHUS
wiomaaen  duryp

XoJ paboThl
Teopernueckuii MmaTepuan
[.OcHOBHBIE (hOPMYJIIBI HHTETPUPOBAHHUS

dx=x+C d—X:2 x+C X __igx+C
f f\/} U ) '[sinzx J .
Xn+1
x"dx==—+C,n#-1 d
f n+1 . fd—X:ln|x|+C f ); =tgx+C
’ X ) CoS” X :
dx 1
_:__.|.C
& X . fede:eX+C , f dx = =arcsin x+C
’ ’ 1-x
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X

faxdlea—+c fsinxdx:—cosx+C :
na ; f

fe"dx—ex+C fcosxdx:sinx+C _

b

X
S =arctgx+C
1+x

II. OcHOBHBIE CBOMCTBA UHTErPAJIOB

1°. TlpomsBojHas HEONPEAEICHHOIO MHTErpaja paBHA IOJBIHTErPAILHON

[ flxd=flx

byHKIUU:

2'. JTuddepeHnman HEONPeNEIEHHOTO0 HHTErpala paBeH MNOALIHTErPATLHOMY
BBIPKCHHUIO:

d [ flx/dx=f[x|dx

3. Murerpan ot anrebpandeckoil CcyMMbl QYHKIMN paBeH anrebpandeckoil CyMMe

f(\f[x:]ig(fx))dx:f f(x)dxif glx|dx

WHTETPAJIOB OT ATUX (PYHKITHIA:

4°. TIOCTOSHHBIA MHOKUTEID IIOIBIHTETPAILHOTO BBIPAKEHUS MOYKHO BEIHOCHTH 34
3HAK MHTETrpaa;

[ kflxldx=k [ flxd

5°. Heompenenennslii unrerpan or auddepeHnyrana HEKOTOPO (GyHKIMH paBeH

[ dflxi=flxl+C

CyMMe 3TO! (PYHKIIMU U IPOU3BOJIbHOM MOCTOsIHHOM C:

6°. Murerpan or CIoXHOM (YyHKIMHM ¢ JTMHEHHBIM apryMEHTOM BBIYUCIISETCS I10
bopmye:
[ Flkocebldx=2-Flix+bl+C

III. ®opmyna HetoToHa-JIeliOHMIA AJ1 BHIYMCIIEHHSI ONIPEACIICHHBIX HHTETPAJIOB:
b

J flxldx=F x> =F[b~Fla|

Mertoasl HTHTETPUPOBAHUS
1. HenocpencrtBeHHOE HHTErpupoBanue. Mcnonas3yercs Tadimna HHTErpaos,
CBOMCTBA HEONPEIEAEHHBIX UHTETPAJTIOB U pa3InyHbIe MPeoOpa30BaHUS
IIOJBIHTErPATIbHOT'O BBIPAYKECHUS.
2. WurerpupoBanue no yactsaM. [laHHbI c1ocod COCTOUT B TOM,
IIOJBIHTErPATIbHOE BBIPAXKEHUE MPEACTABIISIETCS B BUJIE IPOU3BEACHHUS JBYX
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MHOXHTENEH uu dv U 3aMeHsIeTCs IBYMsI HHTETPUPOBAHUSIMU: 1) OTBICKaHHE V
U3 BeIpakeHus s dv; 2) oTbICKaHWe UHTerpaa st vdu:

fudv:uv—fvdu

3. Merox 3aMeHbI iepeMeHHON. ETo MPUMEHSIOT B TOM CiTydae, eCiiu
UCXOJIHBIN MHTETPaJI CJI0’KHO WJIM HEBO3MOKHO C TIOMOIIBIO anreOpandeckux u
WHBIX MTPeo0pa30BaHUl CBECTHU K OJJHOMY WUJTU HECKOJIBKUM TaOJIMUYHBIM
uHTerpaigam. Croco0 3aKIr04aeTcsi B TOM, YTO 3aMEHSETCS HOBOM MEPeMEHHOU
TaKasi 4acTh MOABIHTErPATbHON QyHKIINU, TPH TU]PepeHIPOBaHUNA KOTOPOH
MOJTy9aeTCsl OCTABIIASCS YACTh TOIBIHTETPATHFHOTO BRIPAXKEHUS (HE CUUTAS
MIOCTOSTHHOTO MHOHUTEIIS).

3aganus 11 CaMOCTOATENbHOM padoThI.
3ananue |: Beruuciaure HeonpeaenEHHbIE HHTETPAIIBI
1.1.Bbruriciure MHTErpaj UCHOJIb3YsI OCHOBHBIE (POPMYJIbI HHTETPUPOBAHUSI.

d _ s
1 fxﬁdx ) IXX fx . 4 Nxdx .5 f(\5x3—2x2+3x—8]dx . 6.
f[4x3—15x2+14x—3)dx
( | “ “ 3 _2 5 3 3 2 4
S 2 S PR b LI L s

b

4 3.2
J‘4x 22x +x dx
X

1.2. Berunciaure UHTErpaji METOJOM TOJCTAHOBKH.

L jf7—2t)3dt L2, j[Su—l)Bdu 3. f(1+x5]7x4dx 4, f(:9—2x3)4x2dx 5,
f4[x4+5)2x3dx

b

1.3. Beraucnure HHTCTpAJIbl, UCIIOJIB3YA MCTOJ UHTCTPHUPOBAHUS I10 HaCTAM.

fxcosxdx .9 fxexdx .3 fxslnxdx - jxezxdx - 71, fxlnxdx

b * 9 M > b

1.4. BBI‘H/ICJ'ICHI/I@ OHpe,Z[eJ'ICHHBIX I/IHTeraJIOB
5

2 T
fdx fxdx f3x dx f(2x+1)dx f?)e?’xdx fcosidx
1.3 ;2.0 ;3.0 .4, 4 . 5.92. 0 .93 0 2
94.
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3ananue 2: [Ipumenute popmyny HeroTona-JleiiOHMITA 17151 BBIYUCIICHUS
wiomaae  duryp.

Boeruucnure minomaay ¢Guryp, orpaHU4€HHbIX YKa3aHHBIMU JIMHUSIMU:

1. Ockro OX, npAMbIMU x==1, x=2 U TlapadoJion }’:9—x2 :
2y =9x,x=16,x=25,y=0;

3.y=-x+4uy=0; 4y=xy=1l/x,xe[l;e]; 5.y"=%x,y=x3;
6.y = 8+2x-x%, y = x+6;

Txy=6ux+y—-7=0; 8x-2y+4=0,x+y—-5=0,y=0.

Bonpocel AJ1s1 caMonpoBepKH
1. Kakas @yHkuus Ha3bIBaeTcs nepBooOpazHoi?

2. B 4éM cOCTOUT CyTh METOJA UHTETPUPOBAHUS 10 YACTAM?
3. B 4éM COCTOUT CyTh METOA 3aMEHbI IEPEMEHHON?

Tema 2.5. O0bikHOBeHHBbIEe U depeHIHATbHbIE YPABHEHUS

Llenv pabomul:y3HaTh The TNpUMEHSIOTCS nuddepeHIanbHble ypaBHEHUS W
B c(hepe npodeccroHaabHOM NeITeTbHOCTH.

3apanue:[lonroroBeTe pedepar Ha Temy: «llpuMeHeHue OOBIKHOBEHHBIX
G depeHInanbHbIX YpaBHEHUH I TPO(PECCUOHATBHBIX PACYETOBR)

3agaHus 118 CaMOCTOATEILHOM PadoThI.

3ananue: Kpurepuun Hanucanus pedepaTta ykazaHbl B IPUIOKEHUU A

PA3JIEJI 3. AHAJIMTUYECKASA TEOMETPHUS HA IVIOCKOCTH U B
INPOCTPAHCTBE

Tema 3.1. BekTOpbI HA MVIOCKOCTH M B IPOCTPAHCTBE.

Lenv pabomur:OTpabOTKa HABBIKOB HAXOXKICHUS SJIEMEHTOB TPEYTOJIbHUKA
3ananue: Briunciure 31€MEHTHI TPEYTOJIbHUKA

Xon paboTbl
Teopernueckuii MmaTepuan

[IycTh Ha KOOPAMHATHOM IIJIOCKOCTH TMOCTPOCHA MpsMas, MPOXOJAIIas 4yepe3
JBE 3aJaHHble TOYKA. OTMETMM Ha NOPSIMOKM NPOU3BOJILHYIO TOUYKy C, eé

KoopauHaThI (x;y). O003HaUYMM J1Ba BEKTOpA:
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I/I3BCCTHO, 4dTO Yy BCKTOPOB, JICKAIIMWX Ha MapaUICIbHBIX IMPAMBIX (J'II/I6O Ha

OJIHOM IPSIMOIi), COOTBETCTBYIOIINE KOOPAUHATHI IPOMOPLIMOHAIBHBL, TO €CTh

= _ = 5w
L= A gm 2= (1)
X, V- X_. Vo

AR AB AC AC
OtHomeHus koopauHar "X" u koopauHat "y" TaKMX BEKTOPOB PaBHBI.
Tenepp ocTaércst TOJNBKO BCIIOMHUTBH, YTO JJIs OIpPEACNICHUs KOOpIWHAT
BEKTOpa HEOOXOJMMO U3 COOTBETCTBYIOIIMX KOOPJAMHAT KOHIIA BEKTOpa

BBIYCCTb KOOPAMHATEI €I'0 Ha4YaJia:
y Hac  A(x;;y1)  B(xgiyz)  Clxy)

3HAYUT KOOpAHNHATBI BCKTOPOB UMCIOT BU/:

X . =X —X V. =V—YV

AG 1 }éc y—-W"
X_. = Xs— X V.= V, —V
.-:-.B 2 1 }.-:-.B Yo — W

[ToncraBnsem B (1). [Tonydaem dhopmyiy:
X=X Y=y

Xo —X1 Y2 — M1

Ecnmu kakoif-nubo w3 3HaMeHaTeleil paBeH HYJI0, CIeAyeT MPUPABHATH HYIIIO

COOTBCTCTBYIOHII/Iﬁ yucauTenab. Ha IJIOCKOCTHM 3amMcaHHOE BBIIIC YPaBHCHHC

IPSAMOM yIIPOILAETCS:

V.=V, ‘
Ll i B
X, — X,
2 - €CIU X; X, UX =X;,€CIIUX; = X7 .
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X, — X, .
Hpobs "2 ! Ha3BIBAETCA Ven08blM KOIPDOUYUSCHMOM NPAMOIU.

[Ipumep 1: Halitu ypaBHeHHE TIpsiMOM, mpoxojsiei yepe3 Touku A(1, 2) u B(3,

4).
Pewenue. TTpumensist 3anucandyo Boiiie (GOpMyITy, MOIydaeMm:
4-2
y=-2= (x—1)
31
y—2=x-—1

y—y+1=0
YpaBHeHHe IPAMOI 110 TOYKE M YIJI0BOMY KOI(P(PHULIMEHTY.

Ecnu ob1iee ypaBHeHue npsimoit Ax + By + C = () npuBecTH K BUAY:

A kl-j——b;iﬂﬂ v=hkx+h

1 0603HaunTE &) , TO TIOJIy4EHHOE YPAaBHEHHUE

Ha3bIBACTCAYPAGHEHUEM NPSMOLL C Y2T08bIM KOIPduyuenmom k.

YpaBHeHuUe IPAMOM B OTPeE3Kax.

Ecnu B obuiem ypaBuenun npsmoid Ax + By + C = 0 C#£0, to, pazgenus Ha —C,

MOTYYHM:
A I :
__1':__,_1*—] l+L—1
{ ( I a b , Tie
c O

I'eomeTpuyeckuit cMbICT KOI(PGUIMEHTOB B TOM, 4YTO KOA((UIIMEHT a sBIseTCS

KOOpI[HH&TOfI TOYKH IICPCCCUCHUA

npsiMoii ¢ ockto Ox, a b — KOOPJIMHATOM TOYKU MEepeceYeHUs MPSIMOii ¢ ockio Oy.

Ilpumep 2: 3amano oOmiee ypaBHeHHE TpsMor x — y + [ = (. Haiitu ypaBHeHue

3TOM MPSMOM B OTpE3Kax.
29



c=1, I 1 la=-1,b=1
Ilpumep 3: ]Jlano oOmiee ypaBHeHHE mpsmoi /2x — 5y — 65 = (. Tpebyercs
HaIlACATh PA3JIUYHBIE TUIIBl YPABHEHUM 3TOU MPSIMOM.

YpaBHeHue 3TOH NPSAMON B OTpe3Kax:

Yroa Mexay npsiMbIMH HA MJIOCKOCTH.
Onpeoenenue. Ecnu 3a1anbl 1Be npsaMmbie y = k; x + by, y = k x + b, , TO oCTpbIi
YTOJI MEX]Ty STUMH MPSIMBIMU

OyJzieT onpeaesIThCs Kak

;":f., .Ill;.'I
Igor = ———
1+ &k,
© -1 JlBe mnpsAMble mnapajuleNibHbl, eciu k; = k;. JIBe mpsimble
NEPHEHAUKYJISAPHBI,
eciu k; =-1/k; .

Dopmynvl KOOpOUHaAm cepeouHvl Ompe3Ka

33,[[3‘13 ACICHUA OTPE3Ka HA ABC PABHBIC YdCTH — 3TO YaCTHBIN cnyqaﬁ JACIICHUA

OTpe3Ka B JTAHHOM OTHOILICHUH.
4 | wareme M | vacme B
s 5 s
i Abt 1
B »sTOM cnydae OTHOILIEHHME BBIPAXAETCA NPONOPLUEH B 1 . W obmwue
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=xﬂ+£-x3 =yﬂ+ﬁ-y3

2

x
dbopmyIibl M 1+ 4 . l+A4 dynmecHeIM oOpa3oM TmpeoOpa)kaloTcsi B

Ayt iy Yo = Yat Ve
’ 2

Y100HBIM MOMEHTOM SBJISIETCSI TOT (DaKT, 4YTO KOOPJAMHATHI KOHIIOB OTpE3Ka

M
HEUYTO 3HAKOMOE U MPOCTOE: 2

. CXptry CYat Yy
M= » Yu=
MOKHO 0€300JI€3HEHHO MEePECTaBUTH: 2 Z

JIns mpOCTpaHCTBEHHOTO Ciy4as CIIpaBeJIMBa OYeBHAHAs aHanorus. Ecinu naHbl

KOHIIBI OTpe3KaA(IA;-PH;EH)’ B(IE; -PE Eﬂ), TO KOOPpAHWHATBI €ro Cepe,[II/IHLIM

Ayt Ay y _Yatls o _Zatis

Ad M oM
BBIPAXKAIOTCS (POPMYJIAMH: 2 2 2
Ilpumep 4
apannenorpammASCLlkanan KOOpIUHATAMHU CBOMX BEPIINH

A-4,0), B4, 4), C(7.2), D(-1,- 7). Haitru TOUYKY TIEPECEUCHHSI €T0 JUaroHaei.
Pemenue:

XKenaroue MOTyT BBIMOTHUTH 4epTEX. ['paddut 0COOEHHO PEKOMEHIYIO TEM,
KTO KalUTAJILHO 3a0bUT MIKOJBHBIA KYypPC T€OMETPHH.

[Io wu3BeECTHOMY CBOMCTBY, JAMAarOHaJIM IapajulesiorpaMMa CBOE€W TOYKOU

Hepece‘leHHHG(Iﬂ"-PG'),Z[GJ]HTCSI IIOII0JIaM, IIOOTOMY 3aJa4y MOKHO PCHINTL ABYM:I

CcIiocooammu.

PaccmoTpuM pOTHBONOJIOKHBIE BepLHHHBI‘q(_4;D)r C(7, ) TIo dbopMynam aeneHus

OTpe3Ka 10110J1aM HanIEM CEpeaVHY nuaronamnAL’:
Mgt x. 447 3 Yot Vo O+d
:{G = = =—, o = == ]_
2 2 2 Z 2

3
C{—; IJ
B pesynbrare: ‘.2

Ilpumep 5. JlaHbI BEPIIUHBI TPEYTOJbHUKA A-13), B-2,-1),C(2,3) TpeOyeres:

1) cocTaBuTh ypaBHEHHS CTOPOH AB, AC, BTy waiirn ux YIJIOBBIE
KOA(pPULIUEHTH;
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2) Haiftu mIMHY cTopoHs! 5L

3) naittu £5AC,

4) cocTaBUTh ypaBHEHHUE NPAMON £ , IPOXOIAILIEH YepPE3 TOUKY i [apaljIeIbHO
nipsivoit A5;

5) cocTaBuTh ypaBHEHHUE BBICOTHI AT 1 HaliTn e nmny;

6) BBIYHCITHTB rUT0mans Tpeyronsunka A5

7) cocTaBUTh ypaBHEHHE Meauansl Sl ;

8) Haiiti Touky mepeceuenus 7= AH Bl .

Pewenue:

(-2 -1)

1. CocrtaBuM ypaBHEHHS CTOPOH AB AC BTy HaIEM UX yTIIOBBIC
KO2(PPUIIUEHTHI.

[TocKONMBKY M3BECTHBI BEPIIMHBI TPEYTOJBbHUKA, TO YPABHEHUS KaXJ0M CTOPOHBI
COCTaBHM 110 IBYM ToukaM. COCTaBUM ypaBHeHHe CTOpoHbI A5 mo

touxam A(-1, 3}, B-2,-1).

AThH_¥THh
Loh KBoh
x—(-1 y-3
—I-(-1) -1-3
x+l y—3
1 -4
4(x+1)=y-13
dx+d=y-3
AR dx—y+7=1

Jns  nOpoBepku cieayeT MBICAEHHO JM0O0 Ha YEpPHOBUKE IOJICTAaBUTh
KOOPAMHATHI Ka)KJI0M TOYKH B IOJYYEHHOE YpaBHEHUE. Tenepp HalI€M yrioBOil
koa(ddunment. s sToro nepenuiieM oluiee ypaBHEHUE B BUAEC YPABHEHHUS C
YIJIOBBIM Kod(ppuneHToMm:

dx-y+T=0=y=4x+7
kgp=4

Takum 006pa3om, yrioBoil KO3 PULIUEHT:
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AHQJIOTUYHO HAXOJMM YPaBHEHUS CTOPOH AT BC He BIDKY 0COOOTO CMBICTA

pacnuchIBaTh TO K€ CaMO€, I03TOMY Cpa3y IMpHBELY IOTOBBIA pE3yJbTarT:
AC:y=3=0 k=0,

B x—y+1=0  kpn=1
2) Haiiném wmny croponst 5L s Touex B-2,-1),C(23) UCIIOIb3yeM (popMYyJTy:
1Bl = of(2y = 1) + (g = ) = (2~ (-2 + (3 (1)) = 16+ 16 = 4/32 = 44T e 566 e

ITo 3TOM xe ¢opMyie JIErKO HAaWTH M JJIMHBI ApYyrux cTopoH. IIpoBepka odeHb
OBICTPO BBITIOJIHITCSI OOBIYHON JTUHEHUKOM.

3) Haiiném £ BAC. Dto yron npu Bepumue A. EcTs HeckonbKo ciocoGoB peleHus,
HO CaMbli YHMBEPCAJIBHBIH CMOCOO — HAXOJUTh YroJl MPH BEpIIWHE, KaK Yroj
MEXy BEKTOPaAMH.

coss(AB, AC) = A5

Ucnonszyem dhopmyiy ‘

&l
Ll

N
_twl

&l

Hariném BekTopsI:

A-L 3, B-2-1) = AB(-2-(-1);-1-3= 4B-1,- 4
AL 02T = ACQ-(-1%3-3)= AC(3;0)
: ; y i

ALy | w ced

B

Takum obpazom:
— =, AR AC -1.3-4.0 -3 1
COSi(ﬁB;ﬂC}zrz = =-
[4B| [4C] Jemt e JFr0 VT30 1T

Kcratu, nonyTHO MbI HAllJIK JJIMHBI CTOPOH AB, AC
B pesynbrare:

— — 1
SHAC = (AR A = arcood - — | % 1,82 pam. = 104°
4549 { Jﬁ] p
4) CocTaBUTh YpaBHEHHUE MPSIMOU .!? , IPOXOJSAIIEH YEPE3 TOUKY N [apajuIeIbHO

nipsivoit A5
33



N3 oOmero ypaBHEHUS TIPSIMOM AB:4x-y+7=1 BBITALIMM  HaIIPaBJISIOIIUI
BekTOp F (L4) Cocrasum ypaBHEHUE  TPAMOM fro  rouke Ty

HAIPaBJISIOMEMY BeKTOpY & (1,4).
-4 y-13

14

4(x—21=y-13

dx—8=y-3

fdx—y-5=10

5) CoctaBuM ypaBHEHHUE BBICOTHI AH v naiiném eé JUITUHY.

Bvicomoii mpeyzonvnuka nazvigaemcs nepneHouKyaap, NpoeeoEHHbI U3 GepUiUNbl
Mpey20abHUKA K NPAMOU, cooeparcauieti NpOmu8onoI0NCHYI0 CHOPOHY.

To ecTh, HEOOXOAMMO COCTABUTh YPABHEHHE MEPHEHIUKYJIAPA, IPOBEAEHHOTO U3
pepumnbl A k  cropone £ U3 ypasHenus Cx=y+1=20 chumaen BEKTOP
Hopmaiu L-1 Vpasuerne  Beicotsr AH cocrasum  mo  ouke AL 3 u
HAIIPABILIOLIEMY BEKTOPY (-1,
x—(-1) »y-3
1 -1
—(x+li=y-3

—x-1=y-3
AH  x+y—-2=10
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O6paTI/IT€ BHHMAHHUC, YTO KOOPANHATHI TOYKHU H HaM HC U3BCCTHLEI.

I/IHOFI[a YPaBHCHHUC BBICOTBI HAXOJAT N3 COOTHOIIICHUA YITIOBBIX KO3(1)(1)I/IHI/ICHTOB

1

kﬂH ==
NCPICHIUKYIAPHBIX NPIMBIX: Kz, B JTaHHOM cJry4ae ’E:BC' - 1,
k=771 A-13

TOorja: 1 . YpaBHEHUE BBICOTHI AH cocraBum 1o Touke (-1.3) U
YII0BOMY KO3()QHIMEHTY kg=-1

y=3=-1(x=(-1)

y-I=-(z+1)

y-i=-x-1

A x+y-2=10

JITMHY BBICOTBI MOKHO HAaWTH ABYMS ClIOcOOamu.

a) HaxoquM ST —  Touky  mepecedeHMs ~ BEICOTHI M CTOPOHEI I C;
0) HaXOJIUM JUTMHY OTpEe3Ka AH o JIBYM U3BECTHBIM TOYKAM.

Toua m3sectra: A=1 3) ypaBHEHME MPSIMON TOXe U3BECTHO: B x-y+l= D, Takum

obpasom: p | | | f
(=0 -13+1 3342

AH|= oA, BT =

[48]= Pl BC) JEH-Dt 2 B

6) Bpruncium 1omanb TpeyrojibHUKA. B mpocTpaHcTBE IIIOMIAlb TPEYroJbHUKA
TPAAULMOHHO PACCUUTHIBAETCS C MOMOIIBIO BEKTOPHOTO MPOU3BEICHUS BEKTOPOB,
HO 3/IeCh JIaH TPEYTrOJbHUK Ha IUIOCKOCTH. Mcrmosib3yem HIKONbHYIO (hopmyny:

— 2Z2em =2 12em.

1
5, =—ah

4 — I1omaab TPCyrojJbHHUKA paBHaA IMOJOBUHC IIPOU3BCACHUA €TO OCHOBAHUSA
Ha BBICOTY.

B IIaHHOM cnyqae'

i

S == |BC’| |HH|-— 42 —-ﬁ e’
7) CoctaBuM ypaBHeHHE Meanansl Sild.
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Meouanoti  mpey2onbHUKA HA3bIBAEMCS  OMPE30K,  COCOUHAIOWUL — BEPULUHY
Mpey2obHUKA ¢ CepeOUHOl NPOMUBONONONCHOL CIOPOHBL.

a) Haiiném TquyM — CepearHy  CTOPOHBI Al Ucnonb3yem dhopmyib
KOOpPJIMHAT __ CEpPEJIVHBI OTpE3KA. N3BecTHBI KOOPJAUHATHI KOHILIOB

OTpe3Ka: A-13), T, 3), TOT1a KOOPJAWHATHI CEPEANHBI:

CEgtXe —l+d ]

I = —
M 2 22
_Yatye _ 3+3=3
M 2 2
1
M[—;EJ
Takum obpazom: 2
Yy i
LOA-L3) M(}}»3J [0(2,3)

B(-2,-1), M[é; 3]:

ypaBHeHI/IC MCAHNAaHbI BM COCTaBHUM II0 TOYKaM

S R |
-4 kkTHh
-3 _y-£D
_(_2:, 3_[_1:'

et |

e el

+2_y+1
4

El
2

4(x+ 2) =§(y+1]

Ax+2)=50y+1)
Bx+lo=5y+5
BA G Bx—Sy+11=10

UTtoObl TpOBEpPUTh ypaBHEHHE, B HEr0 HYXKHO IMOACTaBUTh KOOPJUHATHI
Touex &,
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8) Haiiném Touxky  mepeceuenus 7= AT EM Boicorst um menmansr:

x+y-2=10 Sx+5y-10=10 1
; = =i+ l=0=2x=-—
Bx—Sy+1l=10 gx—5y+11=10 13

1 1 27
—ﬁ+y—2=lil:‘>y=2—=—

1313
1 27

&l-—i—

( 13 13}

ALY

J'LF

3aaHus I CAaMOCTOSAITEILHOM padoThI.

3ananue: Beranucnure 37€MEHTBI TPEYTOJIbHUKA
1. Haitm paccTtostHue MEXIy TOUYKaMu
a) A(1:;2;3), B(4:5;6);
b) A(2;2;3), B(1;5:6);
2. Han TtpeyronpHuk ¢ BepmmHamu A(-2;0), B(2;4) u C(4;0). Hamwmcats

ypaBHeHue meauansl AE.
3. Janbl Bepuminnbl TpeyroibHuka ABC: A(4, 3), B(-3, -3), C(2, 7). Haititu
ypaBHeHUE Meauanbl AM.

BOHpOCl:.I AJIsl CAMOIIPOBEPKU:

1) 3anumure ypaBHEHHE IPSIMOIL MO JBYM TOUYKAM

2) 3anuimure onpeaereHrue MeauaHbl TPEYTroJIbHUKA

PA3JEJI 4: OCHOBBI JUCKPETHO MATEMATHUKH

Tema 4.1. OcHOBHBIC IOHATUA MATEMATHYECKOr0 CMHTE3a ¥ aHAJIN3Aa.
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L]env pabomul: y3HATh KaK MPUMEHSIETCS MaTEeMaTHYECKUN CHUHTE3 M aHAU3 JUIs
pemeHus mpodeccuoHaIbHBIX 3a/1a4

3aganme: IloaroroBere pedepar Ha Temy: «lIpuMeHeHHE MaTEMaTHYECKOTO
CUHTE3a U aHaJIu3a Uil petieHus: Npo(ecCHOHAIbHBIX 3a/1au»

3agaHus 118 CaMOCTOATEILHOM PadoThI.
3ananue: Kpurepuun Hanucanus pedepaTta ykazaHbl B IPUIOKEHUU A
Tema 4.2. OcHOBHBIE NOHATHA KOMOMHATOPUKH

Lenv pabomur:  CoBepIICHCTBOBAaHHWE YMEHUW pemiaTh 3aJadydl  CoJepiKallue
DJIEMEHTHl KOMOMHATOPUKH.
3aganme: Pemmre 3amauu ¢ 3ieMeHTaMH KOMOMHATOPUKHA

Xon paboThl

Kpatkue Teopernueckue cBe1eHUs

1. Pa3memienus 6e3 MOBTOpEeHUN

[ToacunTaeM KOJUYECTBO CIIOCOOOB PACHIOJIOKHUTH " PA3IUYHBIX 3JIEMEHTOB T10 k
pasnuuHbeM nosunuaM (K < 7). Takue pacIonoKeHus Ha3bIBAKOTCS
pa3MeIeHUSIMH, a UX KOJIMYECTBO, OT (PPaHILy3CKOTO

n L
cloBa arrangement obo3HadaeTcs “in. B ciaydae, ecnu F = T konmdecTBo
MPEAMETOB COBITA/IACT C KOJIMUYECTBOM UMEIOIINXCS MECT, U ATO YK€ M3yUCHHAs
3a/iaya O YucJie NepecTaHOBOK.

Eciu u3 ™ 00bEKTOB BHIOMPAIOT ¥ IITYK, TO YHCIIO BEIOOPOB MOCIIEIHETO 00BEKTA
ecTh " — FHeBBIOPAaHHBIX 0OBEKTOB, YTO O3HadaeT Hamuyme ™ — k + 1
BO3MOXHOCTH BBIOOpA MOCJIEIHETO BHIOpaHHOTO 00bekTa. To *ke, IpyrumMu
clI0BaMH: roclie Beioopa nepBbix X — 1 snemenra ocraercs

BeIOparp " — (K — 1) =n —k+ 1 spemenr.

Teopema: 4nCI0 pa3MeNIEHUN ™ Pa3JIMYHBIX JIEMEHTOB 110 k pa3IM4YHbIM
MIO3UILUSAM €CTh

"-1{‘1 =nrn—1)(n—-2)...(n—k+1)
WY, B TEPMHUHAX (PAaKTOPUAJIOB,

4F _ n!
T (n—k)!
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llpumeuanue: 3aMeTUM, YTO B ClIy4yae, KOT1a YACIO MECT, IT0 KOTOPBIM Pa3MEIIatoT
IPEAMETHI, COBIIAJAET C KOJMYECTBOM CaMMX IIPEAMETOB, T. €. Korga & = 1
paccmarpuBaeMasi 3a7a4a CTAaHOBUTCS 33/1a4€ O YUCJIE IIepecTaHOBOK. B Hamem
CJy4ae IpU 3TOM MBI [TOJIy4aeM B 3HaMEHaTtese JpoOou HOb (haKTopual, U Jis
TOTO, 4TO OBl pa3Hbie POPMYJIBI, COOTBETCTBYIOIINE OJTHON U TOM Ke 3aj1aye,
TIPHBOJIMIIN K OJMHAKOBBIM Pe3yJIbTaTaM, nojararot, uto 0! =1,

2. Coueranus

[ogcunTaeM KOIMYECTBO CHOCOOOB, KOTOPHIMH MOXHO  BBIOpaTh * u3 7
paznuyHbIX mpeamMeToB. Takue BBIOOPKM HAa3bIBAIOTCA COYETAHUSIMU, a MX

A.
KOJIMYECTBO 0003HAYACTCS Cn .

_ n
[pu ¥ <7, BeIGpaTh k IpeAMeTOB M3 N MOXHO ‘I crocoGamu, mepecrassis
ux Fr cnoco6amu:

k .
ok Ar _ n!
! P, (n—k) -kl
gm—mn+1

C:rl.l = Cllr:l —_—

PexyppenTtHas ¢popmya: "
o o no__ T —TL n n+l 41

CaoiicTBa coueTaHuit: “m — Crm o T +C, = Cfra+1 .

3. IlepecTaHOBKM C HOBTOPEHUSIMHU

[IycTh manel 1 3j1eMEHTOB MEPBOrO THUMA, 2 — BTOPOIO THIIA, ..., "k — k-ro
THUIIA, BCETo "351eMeHTOB. CrocoObl pa3MeCTUTh UX MO ™ pa3IMuHbIM MECTaM
HAa3bIBAIOTCS NIEPECTAHOBKAMM C MOBTOPEHUAMU. X KOJIMYECTBO
o6o3Hauaercs Fnlni, w2, ... ni),

TeopeMa: qUCJIO IICPCCTAHOBOK C ITIOBTOPCHUAMMU CCTh

!

F. (ny, na. ... ”.i.-:' - =
ni1ma. . Tk

Pa3memienns ¢ noBTOpeHUAMH

ITycTh JaHbl # pasaMYHBIX BHIOB IIPEAMETOB, KOTOPBIE MOXKHO PA3MECTHTH 110 *
pPa3IMYHBIM MECTaM, IPUYEM BBIOUPATh IPEIMETHI MOKHO C TOBTOPEHUSIMH (T.€.
MOHO BBIOpATh HECKOJIBKO MPEIMETOB OJJHOTO BHIa). Takue BHIOOPKHU
Ha3bIBAIOTCS Pa3MCIICHUSIMU C IIOBTOPEHUSIMH, & UX KOJUYCCTBO BBIYUCIISICTCS T10

bopmyrne: An ="
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4. CoueraHus C HOBTOPEHUSIMU

[Tycth umeroTcst mpeaMeThl 7 pa3Iu4HbIX BUIOB MPEJIMETOB, U U3 HUX
COCTABJISAIOTCS HaOOPEI, cofepxainue ¥ snementos. Takue BEIOOPKY HAa3bIBAIOTCS

.!.
COUETaHUAMH ¢ HOoBTOpeHueM. Ux umcio obosnauaercs Cn

Teopema: 4uCI0 COYETAHMIA C IOBTOPCHHUSIMHU MOKET OBITh BBIYUCIICHO 10
bopmynam:

—~k k o rn—1
C, = lf:_"r.l+.f.'—1. - l[:_"‘r.l+.f;'—l .

3agaHus I CaMOCTOATEIbLHON PadoThI.

1) CxosbkuMU crioco0aMu MOXKHO B Ipy1ie u3 21 cTyZeHTOB BbIOpaTh CTapOCTY,
3aMECTHTENIs CTapOCThl U Guzopra?

2) [Nopsinok BBICTYIUIEHUH 9 yUaCTHUKOB KOHKYpPCA OMpeeNsieTcs KepeObeBKOM.
CKOJIBKO BapUaHTOB KEPEObEBKU MTPU 3TOM BO3ZMOKHO?

3) B cembe nBoe aereii. Haiimure BeposITHOCTD, YTO CTApIINA peOSHOK — Mab4HK.

4) B ypue 4 Genbix 1 6 yepHbIX mapoB. M3 ypHBI 110 o4epeid U3BIEKAOTCS 2
miapa. HaliTu BEposITHOCTB TOTO, UTO BBIHYTHIE IIAPBI OJJHOT'O IIBETA.

5) UrpanpHyto KOCTh OpocaroT Ba pa3za. Haliqute BEpOSATHOCTh TOr0, UTO B CYMME
BBINTAJIO HE MeHee 10 04YKoB.

6) UrpanbHas kocTh OporieHa 6 pa3. HaliTu BepoSITHOCTH TOTO, UTO POBHO 3 pasa
BBINAJIET «IIECTEPKay.

7) Aynutop oOHapy)uBaeT (PMHAHCOBbIE HAPYLIECHUS Y MPOBEPSEMOIl (PUPMBI C
BeposiTHOCThIO (0,9. HaiiTu BepoaTHOCTh TOro, uTo cpeau 4 pupm-
HapyluTenei OyAeT BHIABICHO OOJbIIE MOJOBUHBI.

Bonpocs! 1151 CaMOKOHTPOJIs

1. HazoBute ocHOBHYIO (popmyity pa3mernieHuii 6€3 MOBTOPEHUH.
2. YTo 3HAYUT COYETAHUE COOBITUI?

3. Kakwue coObITHS Ha3bIBAIOTCS CITy4YailHBIMU?

Tema 4.3. OcHOBHBbIE IOHSITUA TEOPHH TPy, Teopun rpagos

L]env pabomur:CoBEpILIEHCTBOBAHUE YMEHUIN COCTABISATh MaTpUIA MHIIMH]ICHIINI 1
MaTpHILia CMEKXHOCTH
3aganue:CocTaBbTE MAaTPHUILIbI MHIUACHTHOCTH U CMEXHOCTH

Xona paboThl
Kparkue TeopeTnyeckue cBeIeHUs
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I'pagh >T0 MHOXKECTBO TOYEK WJIM BEPITUH U MHOKECTBO JIMHUI WK pedep,
COCTMHSIONINX MEXy COOOM BCE MITM YaCcTh 3TUX TOUYEK. Bepuiursl, MpUIICTaIONNe
K OZJTHOMY U TOMY € peOpy, Ha3bIBAKOTCS CMEHCHLIMU.

Ecnu pebpa opueHTUpOBaHHBI, UTO OOBIYHO MOKA3BIBAIOT CMPENKAMU, TO OHU
Ha3bIBAIOTCS Oyeamu, U Tpad ¢ TAKUMHU peOpamMu Ha3bIBAETCS OPUEHMUPOBAHHBIM
zpagom.

Ecnu pebpa ne umerom opuenmayuu, rpad Ha3bIBa€TCs HEOPUEHMUDPOCAHHBIM.

I'pad

I'padbr 00bIYHO M300paKAIOTCS B BUJIE TEOMETPUUECKUX (QUTYP, TAK YTO BEPIIMHBI
rpada n3o0paxaroTcsi TOUKkaMu, a pedpa - TUHUIMHU, COCTUHSIIOIUMHI TOUKHU

2 4

5 ® .T
Ilemnsa 53To0 nyra, HayalbHAsA U KOHEYHAsl BEpIIMHA KOTOPOW COBMAIAIOT.
IIpocmoii epagh rpad 6e3 KpaTHBIX pedep U METelb.
Cmenens gepuiyuHbl 3TO YIBOCHHOE KOJIMYECTBO METEINb, HAXOASIINXCS Y 3TON
BEPIIIMHBI TUTFOC KOJTMYECTBO OCTAIBHBIX MPUJIETAIOIINX K HEW peodep.

Ilycmuvim HazwpiBaeTcs rpad 6e3 pedep. [lonnviv Ha3bpIBaeTCs Tpad, B KOTOPOM
Ka)KJIbIC JIBE BEPIITUHBI CME)KHBIE.

IIYTHU, MAPIIPYThI, HEITA u HUKJIBL.
Ilyms B Opre€HTUPOBAHHOM Tpad)e — ITO MOCIEA0BATETLHOCTH YT, B KOTOPOM
KOHEYHAsl BEPIINHA BCAKOMW JIYTH, OTIIMYHOM OT MOCJIEIHEH, ABISACTCA HAYaAIbHOM
BEPIIMHOMN CIEAYIOLIEH.
Bepuwunvr v0, vn Ha3bIBatOTCS C8A3AHHLIMU OAHHLIM nymem (WIH IPOCTO
cBsi3aHHbIMK ). Bepinny v0 Ha3bIBalOT Hauanom, vn - koHyom nytu. Eciau vO = vn,
TO MyTh HA3bIBAIOT 3AMKHYmMbIM. YUCIIO 1 HA3BIBACTCS OIUHOLU TTYTH.
Mapwpym B rpade nyTh, OpUEHTAILMEN YT KOTOPOTO MOXKHO NMPEHEOpEYb.
Ilens MapuipyT, B KOTOPOM BCe peOpa MonapHO pa3iuyHBbI.
Iuxn 3aMKHYTBIN MapLIPyT, SABJISIIOLIUNCS LEIbIO.
MapuipyT, B KOTOPOM 8ce 8epuiuibl NONAPHO PA3IUYHbL, Ha3bIBAIOT RPOCMOU
uensvo. 111K, B KOTOPOM 6ce 8epuiuHbl, Kpome nepeoli U nocieoHel, NONapHo
Dpa3nuuHbl, Ha3bIBAKOTCS HPOCMbIM UUKIIOM.

B teopuu rpadoB npumeHstoTcs
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Mampuya unyunoenyuti. ITo Matpuna A ¢ n CTpOKaMU, COOTBETCTBYIOIIUMH
BEpIIMHAM, U m CTONOIIaMH, COOTBETCTBYIOILIHIO pEdpam. Jist
OpUEHTHUPOBAHHOr0 rpaga crosdel, COOTBETCTBYIOIIHUNA IyTe (X,)) COACPKUT
- I B CTpOKeE, COOTBETCTBYIOIIEN BEpPIIMHE X U I, B CTPOKE, COOTBETCTBYIOILIEU
BepmmHe y. Bo Bcex ocranbHbIX 0. lletmro, T..  1Iyry (X,X) MOXKHO
NOpEICTaBIATh MHBIM 3HAYEHUEM B CTpOKe X, Hampumep, 2. Ecmu rpad

HEOPUEHTUPOBAHHBIN, TO cToJider, COOTBETCTBYOLINAMN
peopy (x,y) coaepkut I, COOTBETCTBYIOLIME X Uy U HYJIM BO BCEX OCTaJbHBIX
CTpPOKaX.

Mampuya cmedsrcnocmu. ITO MaTpULlAa HXK TNI€ B - YACIO BEpIIUH, rae b; = 1,
€CJIM CYIIECTBYET peOpo, ujeliee M3 BEpIIMHBI X B BepuiuHy y U b= 0B
IIPOTUBHOM CJIy4ae.

CoctaBum MaTpulbl HWHOWMHACHTHOCTM MW  CMCKHOCTH JId  CICAYIOIICTO

HENpPepBIBHOTO rpad

d
s
& b
u (v Jw [x
a 1 1 0 0
b 1 0 1 0
C 0 1 1 1
d 0 0 0 1 Marpuna HHIUEHTHOCTH
a b c d
a 0 1 1 0
b 1 0 1 0
C 1 1 0 1
d |0 0 1 0 IMarpuma cmexnoCTH

N3obpaxkenue rpadoB Ha TIIOCKOCTH

[Tpn wu3o0paxkeHuu rpadoB yalie BCEro HCHOJb3YETCS CIEAyolas cucrema
0003HAYEHUMN: KaXKJIOM BEpIIMHE COIMOCTABJISETCS TOYKA HA IUIOCKOCTH, M €CIU
MEXIy BEpUIMHAMU CYIIECTBYET pPeOpo, TO COOTBETCTBYIOIINE TOUKU COCIUHAIOTCS
oTpe3koM. B cityyae opueHTUpOBaHHOTO rpada OTPE3KH 3aMEHSIIOT CTPEITKAMH.

3agaHus I CaMOCTOATEIbHON PadOThI.
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CocTaBbTe MaTPUIIGI HHIUICHTHOCTH ¥ CMEKHOCTH JJIS CIAEAYIOMHUX TpadoB:

d

*

R

1 -"/—.3

a b puc. | puc.2

PA3JIEJ 5. OCHOBBI TEOPUU BEPOSITHOCTEH U
MATEMATUYECKONU CTATUCTUKH

Tema 5.1. OcHOBBI TEOPHH BEPOATHOCTEH
U MaTeMaTH4eCKOM CTATUCTUKHU

Llenv  pabomwi:CoBepIIECHCTBOBAaHUE YMEHHH pelaTh 3ajadyd, cojepkaliue
3JIEMEHTHI TEOPHUH BEPOSITHOCTH U MaTEeMATUYECKON CTaTUCTUKHU
3aganue 1: Pemnnre 3aga4yu ¢ djiIeMEHTAMU MaTEMATUUYECKOU CTATUCTHKH

3aganme 2:IlonroroBere pedepar Ha Temy: «Posb 1 MecTo mMaTemMaTHKU B cepe

po¢eCCHOHATILHON JISITCIIEHOCTHY

Xon paboThl
Kpatkue TeopeTndeckue cBeICHUS:
1. Teopus BepoSITHOCTH

Yuciio, ABIAOMIEECS  BBIpAKEHHWEM  MEpbl  OOBEKTHMBHOW  BO3MOXKHOCTH
HACTYIUICHHSI ~ COOBITHS,  HAa3bIBACTCS 6EPOAMHOCHIbIO DTOTO  COOBITHS U
0003HavYaeTcss CUMBOJIOM P(4).

Onpeoenenue. BepoaTHOCTbIO COOBITHS A HAa3bIBAETCSI OTHOIIIEHUE YHCIIa HCXOJI0B
m, OJIArONPUSATCTBYIONIUX HACTYIUICHUIO JAHHOTO COOBITHUS A, K YHCIY 1 BCEX
UCXO0JIOB (HECOBMECTHBIX, €JIMHCTBEHHO BO3MOXHBIX M PaBHOBO3MOXKHBIX),
#H
P(ﬂ) = __
T.C. n,
CnenoBaTenbHO, [JJI1 HAXOXKJIACHUS BEPOSTHOCTH  COOBITHS  HEOOXOJIHUMO,
PacCMOTPEB pa3IMYHBIE HCXOJbl HCMBITAHUSA, TMOJCYUTATh BCE BO3MOKHBIC

HCCOBMCCTHBIC HCXOABI 7, BBI6paTB YHUCJIO HMHTCPCCYHOHMMX HAC HMCXOJ0B M H
BBIYHUCIIUTh OTHOIICHUEC M K A.

N3 3TOr0 OnpeneneHus BBITEKAIOT CIEAYIOIINE CBOUCTBA:
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BepOHTHOCTB J000T0 HUCIIbITAaHUA CCTb HCOTPHULATCIIbHOC qHucCiio, HC
IMPCBOCXOAAIICC CAMHUIIBI.

JIeHCTBUTEIILHO, YHCIIO M HCKOMBIX COOBITHH 3aKIIOYEHO B IMpeaeinax | =m =#
Pa3nenuB 00e yactu Ha n, MOITYyYUM
0<PA <

7 =1
2. BeposiTHOCTB 1OCTOBEPHOTO COOBITUS paBHA €UHUIIE, T.K. % .

i
3. BeposiTHOCTh HEBO3MOKHOTO COOBITHS paBHA HYJIIO, TOCKOJIBKY < # .

Ilpumep 1:.B maptum w3 18 neraneit Haxomsarcs 4 OpakoBaHHbIX. Hayran
BbIOMpaOT 5 peraneil. HaliTu BepoOSATHOCTH TOTO, YTO M3 ITHX S5 JeTajeil JBe
OKaXyTcsi OpaKOBaHHBIMHU.

Pemenne. Yucio Bcex paBHOBO3MOKHBIX HE3aBUCHUMBIX HCXOJIOB 77 PABHO YHUCITY
coyetanui u3 18 mo 5 T.e.
18 17:16-15-14

n=05 = =18-17 28 = 8568
1:2:3:4:5

[ToacuuTaeM yuciao m, OIarompusATCTBYIOIIMX coObITHIO A. Cpenu 5 B3SITBIX
Hayraja Jerajed JOJDKHO OBITh 3 KaueCTBEHHBIX M 2 OpakOBaHHBIX. YuMCIo
CIoco00B BBIOOPKHU JIBYX OpaKOBaHHBIX JETAICH M3 4 MMEIOIMXCS OpaKOBaHHBIX
PaBHO YUCITy COueTaHuil u3 4 no 2:

f— 4 ' 3 f—

CE
Yoqn

&
Uucno crnocoOoB BBIOOPKM TpeX KAuyeCTBEHHBIX JeTaied u3 14 uMerommxcs
KaueCTBEHHBIX PABHO

os 141312

2 = 1413 2 = 364
123

JIrobast rpymma KadecTBEHHBIX JeTajeil MOXKET KOMOWHUPOBATHCS C JH00O0M
Yo} 118(0)7 OpaKOBaHHBIX JeTajnen, MOATOMY oO1ee YHUCIIO0
KOMOWHAIUHN 7 COCTaBIISIET

m=C5 5, =6 364 = 2184
HMckomas BCPOATHOCTD coOpITHS A PpaBHa OTHOIICHHMIO YHCJIIa HCXOAOB Im,

6HaFOHpH$ITCTBy}OHII/IX 9TOMY CO6BITI/IIO, K YHCIy 1N BCCX PAaBHOBO3MOKHBIX
HC3aBUCHUMBbIX UCXOOAO0B:

PAy =2 ig: ~ 0,255

H

Teopema ciI0)KeHUsT BEPOSITHOCTEM.
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BepostHOCTH CyMMBI  ABYX HECOBMECTHBIX COOBITHMM paBHA CyMMe
BEPOSTHOCTEH 3TUX COOBITHIA.

P(4+B) = P(A+P(B)

PUA&y + A+t A,) = PUA) + PUAY + .+ P(A)

CaenctBue 1. Eciu coOwitie Aj, A, : ,A, 00pa3yloT MOJHYIO CUCTEMY, TO CymMMa
BEPOSITHOCTEH ITUX COOBITUM paBHA CAUHUIIC.

P()+ P(a) +..+ P(4,) =1

Crencreue 2. CymMmmMa BEpOSATHOCTEH MPOTHUBOIOJIOXKHBIX COObITHI 1 U 4 paBHa
eIMHULIE.

P4+ P(A) =1

2. Maremarudeckas CTaTUCTUKA

[lepBast 3amaua MaTeMaTUYECKOM CTAaTUCTHKU — YyKaszaTh CHOCOOBI cbopa u
IPYNIIMPOBKU CTaTUCTUYECKUX CBEJICHUM, MMOTYUYEHHBIX B pe3yJibTaTe HaOII0JEHUI
WM B PE3YJIBTATE CIIENMAIBHO MOCTABIEHHBIX SKCIIEPUMEHTOB.

Bropas 3amaua matemMaTH4eCKOW CTAaTUCTHUKHA — pa3paboTaTh METOIbI aHAIIA3a
CTaTUCTUYECKUX JAHHBIX B 3aBUCUMOCTH OT 1eiei wuccienoanus. Crooaa
OTHOCSITCSL:

a)OILICHKa HEW3BECTHON BEPOSTHOCTH COOBITHS; OIIEHKAa HEW3BECTHON (DYHKIMU
pacnpeaeneHus; OUEHKa MapaMeTPOB paclpeaesieHUs, BUL KOTOPOTO U3BECTEH;

0)IpoBepKa CTATUCTUYECKUX TUIIOTE3 O BUJE HEU3BECTHOTO PACIIPEICIICHUS WIH O
BEJINYMHE MMAPaMETPOB paCIpeIETECHHUs], BUI KOTOPOrO U3BECTEH.

Wrak, 3amaya MaTeMaTuyecKOM CTATUCTUKU COCTOMUT B CO3/IaHUM METOJIOB cOopa u
00pabOTKM CTATUCTUYECKUX JAHHBIX JUISI MOJYYEHHS HAYYHBIX M MPAKTUYECKUX
BBIBOJIOB.

Br160po4HON COBOKYITHOCTBIO UM MIPOCTO BHIOOPKOM HA3BIBAIOT COBOKYMHOCTH
CITy4aitHO 0TOOpaHHBIX 0OBEKTOB.

FGHGp&J’IBHOﬁ COBOKYITHOCTBIO HA3bIBAXOT COBOKYIIHOCTD

00BEKTOB, U3 KOTOPBIX IPOU3BOJIUTCA BHIOOPKA.

CTaTuCcTUYECKUM pAOIOM PaCIIpCACICHUA HA3bIBAIOT IICPCUCHD BCCX 3HAYCHUM i
n3 BBI60pKI/I H COOTBCTCTBYIOIIMX HM YaCTOT MHIIM OTHOCHUTCIIBHBIX YadCTOT.
CraTtucTuueckoe pacnpcacicHuc MOKHO 3alddTb TAKKC B BH/AC MHTCPBAJIBHOI'O
CTaTUCTHUYCCKOI'O pAaaa, T.C. IIOCJICA0BAaTCIBHOCTH HHTCPBAJIOB u
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COOTBETCTBYIOIIMX MM YacTOT (B KaueCTBE 4YacTOTbl, COOTBETCTBYIOLIEH
MHTEPBALY, IPUHUMAIOT CyMMY YacTOT, TONABUIMX B 3TOT UHTEPBAI).

[Tpumep. Ilycts 00BeM BoIOOpKH N = 20 1
Xi 2 6 12

m; 3 10 7
Hatinem oTHOCUTEIbHBIE YAaCTOTHI:
* 3 ¥ 10 ¥ 7
B =—=01F = — =050k = —=1035
210 ; 20 ; 20 .

Tornma pacnpeneneHue OTHOCUTEIbHBIX YACTOT:

Xi |2 6 12
P

F. 10,15 [0,50 |0,35

L

Konrpoms: Ul 2 + 050 + 0,35 = 1

3aganus 11 CAMOCTOATEILHOM Pa0dOThI:

3aJIaHI/Ie 1: Pemure 3aJa4u C 3JICMCHTaMH MaTEMaTHYE€CKOM CTaTUCTHUKH.

1. JInckpeTHas ciydailHas BEJIMYMHA XUMEET 3aKOH PaCIpeeIICHUsI.

X 0,2 0,4 0,6 0,8 1
Di 0,1 0,2 0,4 P, 0,1
Uemy paBHa BepositHOCTh P4 X = 0,8)? IlocTpouTs MHOTOYrOJIbHUK

pactpenenenus. Haitu mareMaTtuyeckoe 0KUJaHUuE U JUCIIEPCHIO.

2. JluckpeTHas ciyyaiiHas BEIMYMHA XUMEET 3aKOH PacIpeaeIeHUS.
Xi 3 4 5 6 7
Di P, 0,15 P; 0,25 0,35

Haiitu BepositHocTh P;(x = 3) u P3(x = 5), ecnu u3BecTHO, uTo P;B 4 paza

oonsbiie P;. [TocTpouTs MHOTOYTrOJBHUK pactipeaenienus. Hailtu maTtemaTuueckoe
O0XKUJAHHUE U JUCIIEPCUIO.
3.M13BecTHBI 3HauyeHUs paCHpPENENCHUs CIy4YalHbIX BEeIUYMH X U Y — 4YHUCIO

OYKOB BEIOMBAEMBIX IICPBBIM 1 BTOPBIM CTPCIIKAMU.

X 0 1 2 3 4 5 6 7 8 9 10
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pi |0,15]0,110,04|0,05|0,04|0,10 | 0,10 | 0,04 | 0,05 | 0,12 | 0,20
Xi 0 1 2 3 4 5 6 7 8 9 10
pi | 0,01 |003]005]0,09]0,11] 0,24 | 0,21 | 0,10 | 0,10 | 0,04 | 0,02

Heobxoaumo BBIABUTH, KaKOW M3 JBYX CTPENIKOB cTpeiseT Jyydime. [loctpouth

MHOT'OYT'OJIbHUKH PACIIPpCACIICHUA.

3anmanue 2: Kputepun Hanvcanus pedepara ykazaHbl B IPUIOKEHUN A

Bomnpocsl 17151 CaMOKOHTPOJIsE

1. Kakas BennurHa Ha3bIBACTCS CIyYaHHON?

2. 3aKOH pacnpeaeieHus CIyYalHbIX BEJIMYNH

3. Yro Ha3bIBaeTCA IJIOTHOCTHIO BCPOATHOCTHU

OcHosnas numepamypa:

Jlureparypa

1. Iexnenkuit N.JI. Matemartuka [Tekcr] : yue6.mocobue s CTyI.

Yupexaenuit cpen. npod. oopazosanus /M. . Ilexnenkuii. - 13-e uzz., crep. — M.

N3narenbckuii ieHTp «Akaaemus», 2018. - 320c.

Jononnumenvnas aumepamypa

1. I'puropreB B.I1. MaTemaruka: ydeOHUK I CTyA. YUpexkaeHUN cpea.mpod.

obpazoBanust / B.II. I'puropveB, T.H. CabypoBa. — 2-e¢ wusm., crep. — M:

N3 narenbckuil ueHTp «Axanemus», 2018. — 368 c.

Humepuem-pecypcut:

b=

www.ru. Wikipedia.org

www.ru.matformula.ru

www.reshebnik.ru
Www.exponenta.ru
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http://www.exponenta.ru/
http://www.reshebnik.ru/
http://www.ru.matformula.ru/
http://www.ru.Wikipedia.org/

[Ipunoxenune A

PeKOMeH}]aIII/II/I IO MOJAITOTOBKE NMPE3CHTAIIUU

Ipasuna wpugpmosoco oghopmnenusi:
-IlIpudTh! ¢ 3aceukamu YUTAIOTCS Jierdye, yeM rpoTecku (mpudtol 6€3 3aceuek);
-J17151 OCHOBHOI'O TEKCTa HE PEKOMEH IyEeTCsI UCII0JIb30BATh MTPOIUCHBIE OYKBBI.
-llIpu¢roBoii KOHTpPacT MOXHO cO3[aTh IIOCPEACTBOM: pa3Mepa IpudTa,
TOJIIIMHBI IPU(Ta, HAYepTaHUs, POPMBI, HAIIPABIECHUS U LIBETA.
-IIpaBuia BEIOOpA IIBETOBOM TaMMBI.
-l{BeToBas raMma JOJKHA COCTOATH HE OoJiee YeM U3 IBYX-TPEX IIBETOB.
-Cy1IecTBYIOT HE COUETaeMble KOMOMHAIIUU 1IBETOB.
-UepHblil IBET UMEET HETaTUBHBIN (MpAaYHbIA) TOATEKCT.
-benblii TekcT Ha YepHOM (hOHE YUTAETCS TUI0XO (MHBEPCHS TUIOXO0 YUTAETCH).
Ilpasuna ooweu komnosuyuu:
-Ha nonoce He 10KHO OBITH OOJIbIIE CEMU 3HAYUMBIX OOBEKTOB, TaK KaK Y€JIOBEK
HE B COCTOSIHUM 3alIOMHHTH 32 OJIUH pa3 0oJjiee ceMU MyHKTOB Yero-Jn0o.
-Jlorotun Ha mosoce JOMKEH pacrojiaraThCsl ClipaBa BHU3Y (ClieBa HaBEpXy U T.
).
-Jlorotun pomKeH OBITh MPOCTON U JAKOHUYHOU (POPMBEL.
-Jln3aiiH 10JKeH OBITh MMPOCTBIM, @ TEKCT — KOPOTKHUM.
-N300paxkeHusi AOMalIHUX JKUBOTHBIX, J€TEH, JKEHUMH M T.J. SBIAIOTCA
MOJIOKUTEIbHBIMUA 00pa3amu.
-KpynHble 00BEeKTBI B cocCTaBe J000M KOMIIO3UIIMM CMOTPATCA JIOBOJBHO
HEBAKHO. ApIIMHHbIE OyKBBI B 3aroJIoBKax, KHONKHA HaBUTalMU BbICOTON B 40
IIUKCENEN, BEPCTKA B OJIHY KOJOHKY IMpUHOM B 600 TOoUek, pa3aeauTenas OJQHOTO
I[BETA, pPaCTSAHYTbIM Ha BeCb JKpaH — BCE€ OTO MPUAACT JU3ANHY
HenpodeccuoHaNbHbIN BUJ.
Pexomenoayuu no ouszaiiny npezenmayuu:

UtoObl mpe3eHTalusi XOpOIIO BOCIPUHUMANACh CIyIIATEIsIMA U HE
BbI3bIBAJIa OTPULIATENIBHBIX 3MOIMH (IOJCO3HATEIbHBIX MIIM BIOJHE OCO3HAHHBIX),
HEe00X0IMMO COOJTI0IaTh TIpaBuia ee 0hOPMIICHHS.

[IpesenTanust mpeanonaraeT coueraHue MHGOPMALUK Pa3IMYHbIX THUIIOB: TEKCTa,
rpagudecKkux M300paKEHUN, MY3BIKAIBHBIX U 3BYKOBBIX 3 (HEKTOB, aHUMAIIUU H
BUJICO(PArMEHTOB. [ToaTomy HEO0XO0 MO YUHUTHIBAThH cnenupuKy
KOMOUHHMpPOBaHUSI (PparMeHTOB HH(MOpMalMKM pa3nu4HbIX TUMOB. Kpome ToOTO,
oopMIIEHUE U JAEMOHCTpALUsl KaXJA0ro U3 MEPEeYUCICHHBIX TUIIOB MH(MOPMALMH
TaK)Ke MOAYMUHSIETCS ONpEJECTICHHBbIM NpaBuiiaM. Tak, Hampumep, s TEKCTOBOM
uH(popMallMi BaxkeH BbIOOp wmpudTa, I Trpapuyeckoil — SAPKOCTh H
HACBIIIEHHOCTh  1[B€TA, JJs HAWIY4ylIero HMX COBMECTHOTO BOCHPHUSTHS
HE00XO0IMMO ONTUMAIbHOE B3aUMOPACTIONOKEHUE Ha Cllaiie.

Paccmotpum pekoMennmanuu 1o OGOPMIICHHIO W TPEJICTABICHUIO HA DJKpaHe
MaTepUAJIOB Pa3IM4YHOIO BUJIA.

Ogopmnenue mexcmogotl ungopmayuu:
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-pasmep mpudTa: 2454 myHkTa (3arojaoBok), 18—36 myHKTOB (OOBIYHBIN TEKCT);
-nBeT mpudTa ¥ 1BET (POHA JOKHBI KOHTPACTHUPOBATH (TEKCT JOKEH XOPOIIO
YUTATHCS ), HO HE Pe3aTh I71a3a;
-Tun mwpudTa: JUisi OCHOBHOIO TeKCTa TINaakuil mpudt 6e3 3aceuek (Arial,
Tahoma, Verdana), nns 3aronoBka MOXHO MCHOJb30BATh JIE€KOPATUBHBIA LIPUPT,
€CIIM OH XOPOIIO YUTAEM;
-KypCHUB, TIOJYEPKUBAHHE, KUPHBIH MIPUQPT, MPOMUCHBIC OYKBBI PEKOMEHIYETCS
UCTIOJIb30BaTh TOJBKO VISl CMBICIIOBOTO BBIJICIICHUS (DparMeHTa TEKCTa.
Ogopmnenue epaghuueckoit ungopmayuu:

-pucyHkd, ¢oTorpaguu, aUarpaMMmbl TPHU3BAaHbl  JIOMOJHHUTH  TEKCTOBYIO
uH(GOPMAITUIO WK MepeaTh ee B 00Jee HArJsTHOM BUJIC;
-)KelaTreabHo u30erarb B NPE3EHTALMU PHUCYHKOB, HE HECYIIUX CMBICIOBOM
Harpy3Ku, €ClId OHU He SIBJISIFOTCS YaCThIO CTHIIEBOTO OPOPMIICHUS;
-IBET TpaPUIeCKuX M300pKCHUA HE JOJDKEH PE3KO KOHTPACTHUPOBATH C OOIIHMM
CTHJIEBBIM O(hOpMIIEHUEM Cllaiifia;
-WJUTFOCTPAIIUU PEKOMEHAYETCSI COITPOBOXK/AATH MOSICHUTEILHBIM TEKCTOM;
-ecny rpaduueckoe M300pakeHHe MCIONB3YyeTCsl B KauecTBe (POHA, TO TEKCT HA
3TOM (hOHE TOJIKEH OBITH XOPOIIIO YUTACM.

Anumayus
AnumanmoHHble  3(PQEKThl  UCHONB3YIOTCSA  JUIsl TPUBICYCHHUS  BHUMAHUS
CITyliaTes e Win AJisi IEMOHCTPALMK JUHAMUKA Pa3BUTHUSL KaKOTro-1100 Ipoiiecca.
B »Tux ciy4asx ucnosib30BaHHUE aHUMAIIMKM OMPAB/IAHO, HO HE CTOUT YPE3MEPHO
HACBIIIATh TMPE3CHTAIUI0 TaKUMU 3P (HeKTaMu, WHAYE ITO BHI3OBET HETATHBHYIO
PEaKuIo ay IMTOPUH.

38yK:
-3ByKOBO€ COIMPOBOXACHHE JODKHO OTpakaTh CyTh WM TOJYEPKUBATH
0COOCHHOCTH TEMBI Claiiia, MPEe3eHTALINN;
-HE00XO0IMMO BBIOPATH ONTUMAIBHYIO TPOMKOCTb, YTOOBI 3BYK OBLI CIIBIIIEH BCEM
CIIyIIaTeJIsIM, HO HE OBbLIT OTJIYIIMTEIbHBIM;
-ec 3TO (OHOBAsT My3bIKa, TO OHA JOJKHA HE OTBJIEKaTh BHUMAHHE CITyIIaTeNeH
M HE 3amIymiaTth CcjioBa JOoKIaguuka. YToObl Bce MaTepuanbl —claija
BOCIIPUHUMAJIUCH 1IEJIOCTHO, U HE BOZHUKAJIO IUCCOHAHCA MEXIY OTACIbHBIMU €ro
dbparmMeHTamMy, HEOOXOJMMO  YYHMTBHIBATH 0OmMe TMpaBwia  odopMieHUs
pEe3eHTAIUH.

Eounoe cmunesoe opopmnenue:
-CTWJIb MOXKET BKJIFOYATh: OINpPeAeNICHHbIN mpu@dT (TapHUTYpa U 1BET), IBET (PoHa
Wi (POHOBBIN PUCYHOK, JEKOPATUBHBINA SJIEMEHT HEOOBIIIOTO pa3Mepa u ap.;
-HE PEKOMEH]IyeTCs UCIIOJIb30BATh B CTUJIEBOM O(OPMIICHUH Mpe3eHTaInu Ooee 3
1BETOB U OoJsiee 3 TUMNOB MmpUdTa;
-oopMIIeHHE claiila HEe JOJDKHO OTBJIEKaTh BHUMaHWE CiylIaTteneil oT ero
COJIEpKATEIIbHOM YacCTH;
-BC€ CJIaiIbl MPE3EHTAIMH TOJDKHBI OBITH BBIIEP)KaHBI B OJTHOM CTHIIC.
Cooepoicanue u pacnonodicenue UHGOPMAYUOHHBIX OIOKO8 HA Caalloe:
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-MH(POPMAIMOHHBIX OJIOKOB HE TOJDKHO OBITH CIMIIKOM MHOTO (3-6);
-pEKOMEHTyeMBI pa3Mep OJHOTO HH(POPMAIMOHHOTO Ojoka — He Oomee 1/2
pas3Mepa claiiia;

-)KEJIAaTENIbHO MPUCYTCTBUE HA CTPaHHUIE OJIOKOB C PAa3sHOTHIHOW HH(pOpMaLHEl
(TekcT, rpaduKH, JUarpaMMbl, TaOJIULbI, PUCYHKH), JOMOIHIIOUIEH APYT Apyra;
-KJIIOUEBBIC CJIOBA B MH(GOPMAIIMOHHOM 0JI0KE HEOOXOIMMO BBIJICTUTH;
-UH(POpPMALIMOHHBIE OJIOKM Jydllle pacrnojiaraTb TOPU30HTANIbHO, CBSI3aHHBIE IO
CMBICITy OJIOKH — CJIEBa HAIPaBo;

-HanOoJiee BaXKHYI0 MH(POPMALIUIO CIIEyeT MOMECTUTh B LICHTP ClIaiijia;

-JIOTUKA TpeabsBIeHUs HHPOpPMAIMK Ha Cllaiijlax M B MPE3CHTALMH JIOJKHA
COOTBETCTBOBATH JIOTHKE €€ U3JI0KECHHUS.

[ToMuMO TPaBUIBLHOTO PACIIOJIOKEHUS TEKCTOBBIX OJIOKOB, HYXXHO HE
3a0bIBaTh U 00 WX COACpP)KAHWU — TEKCTe. B HEeM HU B KOeM Ciiydae He JOHKHO
comepxkathcsi opdorpadudeckux omuOoK. Takke cleayeT Y4IUThIBaTh OOITHE
npaBuiIa 0HOPMIICHHS TEKCTA.

Ilocne co3manust mnOpe3eHTanMu U ee  Oo(OpMIEHHUS, HEO0OXOIUMO
OTPENEeTHPOBATH €€ TIOKa3 U CBOE BHICTYIUICHUE, TPOBEPHUTH, KaK Oy/I€T BHITISACTD
npe3eHTalus B LEJoM (Ha SKpaHe KOMIBbIOTEpa WM MPOCKIMOHHOM JKpaHe),
HACKOJIBKO CKOpO U aJIeKBaTHO OHA BOCIIPUHUMAETCS U3 Pa3HBIX MECT ayJAUTOPHH,
IIPY pa3HOM OCBEILEHUH, ITYMOBOM CONPOBOXACHUH, B 00CTAHOBKE, MAKCUMAJILHO
npUOTMKEHHOM K pearbHbIM YCIOBUSM BBICTYIICHHUS.

IIpaBuia KOMIBLIOTEPHOr0 HA0OPa TeKCTa

[Ipy  kommblOTepHOM  HabOpe  TEKcTa  HEOOXOAMMO  COOJIOJATh
OTpeJieiCHHbIC TpaBWiIa. OJTO TO3BOJIMT TMOJYYUTh TEKCThI, OJIU3KHE TIO
0(OPMIICHUIO K OpPUTHHAJI-MaKeTaM, HCIOJIb3YEeMbIM NP H3JaHuu KHHUT. Kpome
TOTO, MPABWJIBHO O(OPMIICHHBIE U CTPYKTYPUPOBAHHBIE TEKCTHI JIETUe MEPEHECTH
¢ omHoW miaTGopMbl Ha APYrylo (T.e. MPOYMTATH B JPYrOoM OMEPAMOHHON
CHUCTEMeE) WK OMyOJIMKOBATh B TNI00aIbHOM ceTH Internet.

Obwue npasuna ogopmienus mekcma:

-Touka B KOHIIE 3arojioBKa M IOA3arojOBKax, BBIKIIIOUEHHBIX OTAEIbHON
CTPOKOM, He cTaBUTCs. Ecii 3aroloBOK COCTOUT U3 HECKOJIBKUX MPEI0KEHUMN, TO
TOYKAa HE CTABUTCS MOCJE MOCIEAHEro W3 HuX. [lopsakoBbIii HOMEP BCEX BHIIOB
3aroJIoBKOB, HaOWpaeMblil B OJHON CTpOKE C TEKCTOM, JOJDKEH OBITh OTJEleH
npo0eIoM HE3aBUCHUMO OT TOTO, €CTh JIU MOCJIE HOMEpa TOYKa.

-Touka He cTaBUTCS B KOHIE TMOJPUCYHOUYHOW TOJIMCH, B 3aroJIOBKE
TaOnuibl ¥ BHYTpH Hee. [Ipu OTHoeneHun MeCATUYHBIX MOJeH OT LEIbIX YhCcem
ayuiiie ctaBuTh 3anaTyto (0,158), a ve Touky (0.158).

-Ilepen 3HaKoM mpenuHAHUS TPOOET HE CTABUTCS (MCKITIOYEHUE COCTABIISIIOT
OTKpBIBAIOUINECS TapHbIE 3HAKH, HampuMmep, CKOOKH, KaBbluku). [locie 3Haka
npenuHaHus mpoden o0sa3aTeNeH (ecau 3TOT 3HAaK HE CTOUT B KOHLE a03aua). Tupe
BbIIEIIA€TCA MMpobOenaMu ¢ ABYX cTOpoH. Jleduc npobenamu He BbIIAEISIETCS.

-UucnutenbHbIE TIOPSAIKOBBIE M KOJWYCCTBEHHBIC BBIPAKAIOTCS B MPOCTOM
TekcTe ciaoBaMu (OOBIYHO, OJIHO3HAYHBIE MPU HAJUMYUM  COKPALIEHHBIX
HaUMEHOBaHUl), IMdpamMu (MHOTO3HAYHBIE W TPU HATUYUH COKPAIICHHBIX
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0003HAUYEHHUH) M CMEIIAaHHBIM CHOCOOOM (IIOCNie JIeCATKOB THICSY YacTo
MPUMEHSIIOTCS. BBIPQXXEHUSI TUMNA 25 ThIC.), YACIUTEIbHBIE B KOCBEHHBIX MaJexkKax
HaOUpalT C TaKk Ha3blBa€MbIMHU HapaiieHusiMu (6-ro). B Habope BcTpeuaroTcs
apaOCKue U pUMCKHUE LU(PBHIL.

-Hpekcel W mokaszaTeld Mexay co0ol M OT NPeAllecTBYIOIIUX U
MOCJIEAYIONINX 2JIEMEHTOB Habopa HE JTOJKHBI ObITh pasnenieHsbl mpobdenom (H-,O,
M’/¢)

-Henw3st HaOupaTth B pa3HbIX CTpoKax (paMuUIMKM M WHULNMAIBI, K HUM
OTHOCSAIIMECS, a TAKXKe OTJEIATh OJIMH UHULIUAT OT JPYTrOro.

-He crnenyet ocTaBisTh B KOHIIE CTPOKH MPEJJIOTH U COIO3bI (U3 OJTHON-TPEX
OyKB), HAUMHAIOIIME TIPEITIOKEHHE, a TAKKE OJTHOOYKBEHHBIE COIO3BI U MPEIJIOTH
B CEpEAUHE MPEIIIOKECHUM.

-ITocnennsisi ctpoka B ab3aie He JODKHA OBITh CIMIIKOM KOopoTkoi. Hamo
cTapatbcsi u30eraThb OCTABJIICHHWS B CTPOKE WM TEpeHoca ABYyX OykB. TekcT
KOHIIEBOW CTPOKH JIOJDKEH OBITh B 1,5-2 pa3a Oombliie pa3mepa ab3aHoro OTCTymna,
T.e. cojepxarb He MeHee 5-7 OykB. Eciam sToro He momydaercsi, HEOOXOIUMO
BOTHaTh OCTATOK TEKCTAa B MPEAbIAYIIME CTPOKU WM BBITHATh W3 HUX YaCTh
TEKCTa. DTO MPAaBHJIO HE OTHOCHUTCS K KOHIIEBBIM CTPOKaM B MaTEMaTHYECKUX
pPacCyKJIEHHUAX, KOT/1a TEKCT MOKET OBITh COBCEM KOPOTKHUM, Hanpumep "u", "unn"
U T.II.

-3Haku mnporneHTta (%) NPUMEHSIOT TOJBKO C OTHOCALIUMHUCA K HUM
YHCIIaMH, OT KOTOPBIX OHU HE OTACIISIOTCS.

-3Haku rpagyca (°), munyThl ('), cekyHasl (') OT MPEBIIYIIMX YUCET HE
JIOJKHBI OBITH OTJEJICHBI MPOOETOM, a OT MOCJIEIYIONUX YHCEN JOJKHBI OBITh
otaeneHsl mpoderom (10° 15").

-dOopmynbl B TEKCTOBBIX CTPOKax HaOOpa HAyYHO-TEXHUUYECKHX TEKCTOB
JOJDKHBL OBITH OTHENIEHBl OT TEKCTa Ha NpoOen WM Ha JBOMHOM MpoOel.
®opmyiibl, CleAyole B TEKCTOBOW CTPOKE OJHA 3a JPYroil, JOJKHBI OBITh
OTJIEJIEHBI IPYT OT Apyra YJIBOECHHBIMHU MPOOEIaMH.

-3naku HoMepa (Ne) u maparpada (§) IPUMEHSIOT TOJBKO ¢ OTHOCSIITUMHUCS
K HUM YHCJIAMU U OTIEJSIIOTCS MPOOEIOM OT HUX M OT OCTaJIbHOTO TEKCTa C ABYX
ctopoH. CIBO€HHbIE 3HAKM HAaOWparoTCs BIUIOTHYIO JIpYr K Apyry. Ecinu k 3Haky
OTHOCUTCS HECKOJIbKO YHCEN, TO MEXIy COOOW OHU OTIENISIOTCA MpOoOeIaMH.
Henp3st B pa3HbIX CTpOKax HaOUpaTh 3HAKU U OTHOCSIIHUECS K HUM ITUQPBHI.

-B pycckoMm si3bIke paznuyaroT CieAyIolIde BHUJIbI COKpallleHuii: OyKBeHHAas
a0OpeBuaTypa — COKpAIlIEHHOE CJIOBO, COCTAaBJIEHHOE M3 IEPBBIX OYKB CJIOB,
Bxojsamux B moysiHoe HaszBanue (CCCP, HJIP, P®, By3); Cl0XKHOCOKpAIICHHbIC
CJIOBa, COCTABJICHHbIE U3 YaCTEH COKPAIEHHBIX CIOB (KOJIX03) WU YCEYEHHBIX U
noJiHbIX ¢7ioB (MoccoBeT), u TpaduuecKre COKpaIEeHUs 10 Ha4aJIbHBIM OyKBaM (T.
— roj), MO YacTsM CJIOB (CM. — CMOTPH), IO XapaKTEpPHbIM OykBaMm (MIpI —
MUJUTHAPA), a TaKXKe IO HadyalbHBIM UM KOHEYHBIM OykBam ((p-ka — (abpuxa).
Kpome Toro, B TeKCTax NpUMEHSIOT OyKBEHHbIE 0003HAUYEHHUSI €IMHULL (PU3UIECKUX
Benu4MH. Bce OykBeHHbIE aO0peBUATYpbl HAOUPAIOT NMPSAMBIM HIpUPTOM 0€3 TOUEK
u 0e3 pa3douBKM Mexay OyKBamu, CIOKHOCOKpAILEHHbIE ClIOBa U rpaduyeckue
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COKpaIleHusi Ha0UparoT KaK OOBIYHBIN TEKCT. B BbIIENEHHBIX MIpU(TaAMU TEKCTaX
BCE TH COKPAIIEHUS HAOUPAIOT TEM K€, BBIJICIUTEIBHBIM MIPU(TOM.

Cneyughuueckue mpebosanusi npu KOMRbIOMEPHOM HAOOpe meKcma:

-IIpu Habope Tekcta ogHoro ab3aua kinaBuiua «IlepeBoa crpoku» («Enter»)
Ha)KMMAETCs TOJBKO B KOHIIE 3TOT0 ab3ara.

-Mexy cinoBamMu HYXHO CTaBUTh POBHO OJuH mpoOen. PaBHomepHoe
pacnpeneneHue CJIOB B CTPOKE TEKCTOBBIM  IPOLIECCOPOM  BBIMOJIHSAETCS
aBTOMaTU4eCcKu. AO3aIHbII OTCTYN (KPACHYIO CTPOKY) YCTaHABIUBAThH C MTOMOIIBIO
npoOeoB 3amlpelieHo; A 3TOr0 HCMONb3YIOTCS BO3MOXKHOCTH TEKCTOBOTO
npoleccopa (HampuMmep, MOXHO HCIOIb30BaTh OETYHKHM Ha TOPU30HTAJILHOM
MOJIOCE TPOKPYTKU WU TaOynsTop). 3HAK Hepa3pbiBHBIN mpoben (BcraBka —
CumBon, Bkimagka ChoenuanbHble 3HAKM  WIM  KOMOWHAIMS — KJIABUII
CTRL+SHIFT+mnpoben) mnpensarcTByeT CHMBOJIAM, MEXKIY KOTOPBIMH OH
MIOCTaBJICH, PACIONIaraTbCsl HA Pa3HBIX CTPOUYKAX, U COXPAHIETCS (PUKCHPOBAHHBIM
npu J0OOM BBIpABHUBAaHWU a03ana (HE MOXXET YBEIWYUBATHCA, B OTJIIMYHE OT
oObryHOrO MpoOena). Beiaenennem Ha3bpiBaloT 0co00e O(DOpPMIIEHHE OTAEIbHBIX
CIOB WJIM YacTed TEeKCTa, KOTOpOe MOJYEPKUBAET HMX 3HaueHue. Bce BUIbI
BBIJICJICHUH JIENIAT HA TPU TPYIIIBL:

-lIpudToBbie BBIAEICHUS, BBIMNOJHSAEMbIE NMyTEM 3aMEHbl XapakTepa WU
HavyepTaHus mpudTa, — Ha0O0p KypCUBOM, MOTYKUPHBIM, KUPHBIM, TOTY>KUPHBIM
KypPCUBOM, MPOMUCHBIMU WM KalUTEIbHBIMU OYKBaMU, IPU(PTAMU JPYToro Keris
WM 1aKE IPYTOW TapHUTYPBIL;

-KomOuHMpOBaHHbIE BBIICTICHUS, BBITIOJHIEMbIC OJHOBPEMEHHO JABYMS
croco0amMu, Hampumep, HaOOp MOMYKUPHBIM Bpas3psaKy, HAOOP MOITYKUPHBIM
mpu(pTOM YBEIWYEHHOTO KETJisi C BBIKIIOYKOW B «KPAaCHYIO CTPOKY» |
JOTIOJHUTENbHBIMA OTOMBKaMH, HA0Op KypPCHUBOM C 3aKIHOYEHUEM TEKCTa B PAMKY
U T. I

-llIpudroBsie BbIIENCHUS (KYPCUBOM, MOJYXKUPHBIM, >KUPHBIM) JOJIXKHBI
OBITH BBITIOJIHEHBI IIPUPTAMU TOM K€ TapHUTYPHI U KETJIsS, YTO U OCHOBHOM TEKCT.
3HaKW NpPENUHAHMS, CIACAYIOIINE 32 BBIJACICHHOM YacThbIO TEKCTa, JOJIKHBI OBbITh
HaOpaHbl WPU(HTOM OCHOBHOT'O TEKCTA.

-B  TexkcroBoM Habope a03alHble OTCTYIBI JODKHBI OBITH  CTPOTO
OJINHAKOBBIMH BO BCEM JOKYMEHTE, HE3aBUCHMO OT Kerjii Ha0opa OTICIbHBIX
4acTeU TEKCTa.

-3HaK THpe, WIH JJUHHOE THUPE, MOXET OBITh HAaOpPaHO C TOMOIIBIO
onHOBpeMeHHOTo HaxkaTusi koMmOuHanuu kinaBum CTRL+SHIFT+cepsiit munyc
(cepwlit MUHYC pacrionaraercs Ha UG poBoi K1aBuaType, cripaBa) win BeraBka —
CumBozn, Bkiasika CrieriuaibHbIE 3HAKU.

IIpasuna opopmnenus npesenmayuu:

Ilpasuno Ne 1: Obpamume snumanue Ha Kavecmeo xapmuuoxk. Kapmunxu
00/IJCHbL  ObIMb  KpYNHLIMY, Yemkumu. He nwvimatimecv pacmscusamv menxue
KapMUHKU Yepe3 8eCb Catd: Mo npuseoen K ee NUKCeau3ayuu u 3Ha4umenibHoMy
yxyowenuio kavecmea. Ha oonom cnaiioe — ne 6onee mpex kapmunok, Ymoowvl He
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pacceusams GHUMAHUe U He nepezpydcamsv 3peHue. Kapmunka oonowcna necmu
CMBICTI08YIO HACPY3KY, A He NPOCMO 3AHUMAMb MECMO HA Catoe.

Iipasuno Ne 2. He nepeepyorcaiime npezenmayuio mekcmom. Makcumanbho
corcamvle me3ucvl, He Oonee mpex Ha O00HOM caaude. Texcm He OoJdicen
HOBMOPAMb MO, YMO 2080PAM, BO3MOIICHO, JUUL KPAMKOE U3N0NHCEeHUe Cymu
CKA3AHHO2O.

[IpaBmiio Ne 3. Odopmiienne Tekcra. TEKCT MOMKEH OBITh YETKUM,
JIOCTAaTOYHO KPYIHBIM, HE CIIUBATHCS ¢ (POHOM.

ITpaBuno Ne 4. Hactpoiika anumanuu. Ilopoil cocTaBuTeNb NMpE3EHTALINH,
Kak OyATO wurpags B HHTEPECHYID WIpy, TMEpEerpykaer Mpe3eHTalUIO
aHUMAIMOHHBIMH 3P deKkTamMu. ITO OTBIEKAET M ObIBAET OYEHb TSDKENO JJIS IJia3.
Ucnonp3yitte MunuMyM 3(pQexToB, Oepute TOJIbKO cambie MpocThie. OCOOEHHO
yTOMJISIIOT Takue 3P GEeKThl Kak BbUICT, BpallleHHWe, COOMpaHHWE U3 DJIEMEHTOB,
yBEIMYCHHE, U3MEHEHUE MpUTa UITH IBETA.

[IpaBuno Ne 5. Cmena ciailioB. 311eCch TOXKe OOpamiaeM BHHMAaHHUE, Kak
CMEHSIIOTCS claiipl. JIydiie He ucnoiap30BaTh 37eCh A3(HPEKThl aHUMAIIUTU COBCEM.
Korpaa cnaiinpl cMeHAIOTCS, Hae3:xasi Apyr Ha Apyra Wik coOUpasich U3 OTAEIbHBIX
110JIOC, HAUMHAET MPOCTO PAOUTH B I1a3ax. beperure cBoe 3peHHe U 3peHUs BalluX
CIIyLLIATENEH.
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