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COCTaBJIEH B COOTBETCTBUU C TPEOOBAHUSAMHU K MUHUMYMY PE3yJIbTATOB OCBOCHUS
JTUCLHMIUIMHBI, W3JI0KEHHBIMU B  @DefepallbHOM TOCYJIapCTBEHHOM CTaHAapTe
cpeaHero mnpodeccuoHambHOro 00OpasoBaHusi 1o crnenuanbHoctu  23.02.06
TexHuyeckass  SKCIUTyaTamusi  I[OJABMXKHOTO  COCTaBa  JKEJIE3HBIX  JOpPOT,
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BBEJIEHUE

Meroanueckue ykazaHus MpeaHa3HAYeHBl JJiA opraHu3auuu 3QQGeKTUBHOM
npakTUYeckor paboTel cTyneHToB. [lpakTuueckas pabGoTa HampaBieHa Ha
HOBBIIIEHHE KayecTBa IMOJATOTOBKM KOMIIETEHTHOTO KOHKYPEHTOCIIOCOOHOIO
CHEIHAUCTa, MPUCIHOCOOJIEHHOTO K CaMOCTOSITENbHOM MIpohecCHOHaIbHO-
OPUEHTHUPOBAHHOU AESATEIHPHOCTH Ha OCHOBE C(POPMUPOBAHHBIX 3HAHUMN, YMEHUH,
OTIBITa, O0IIUX U TPO(HECCHOHATBFHBIX KOMIIETCHIIUH.

IIpakTnueckas paboTta JOJKHA COZIEVICTBOBATH aKTUBU3aLUU
IIO3HABATEIBbHOM JEATEIBHOCTU CTYJAEHTOB, PA3BUTHUIO TBOPUYECKOTO OTHOILICHUS K
y4eOHOU JesTeNbHOCTH, (OPMUPOBAHMIO HABBIKOB CAMOCTOSITEIBHOTO TpPYyAa,
YMEHUIO pelaTth npodeccuoHalnbHble 3aaud, (GOPMHPOBAHUIO MOTPEOHOCTH K
HEMPEPHIBHOMY CaMOO0Opa30BaHUIO, COBEPIICHCTBOBAHUIO 3HAHUW W yMEHUH,
pacIIMpPEeHUI0 Kpyrozopa, NpUOOPETEHHUIO ONbITa MJIAHUPOBAHUS U OpraHU3aluu
pabouero BpeMeHH, BBIPA0OTKE YMEHHM W HAaBBIKOB CaMOCTOSATENHbHON paboThI C
y4eOHON JUTepaTypoil, 00ECHeueHUI0 PUTMUYHOM U KayeCTBEHHOM pabOoTh
CTYJICHTOB B T€YEHHE YUEOHOTr0 roja.

B kxauectBe ¢opM M METOJOB KOHTPOJIS MPAaKTHUECKON pabOThl CTYACHTOB
VCITOJIB3YIOTCS 3aJIaHU 110 TEMaM Ha ayIUTOPHBIX 3aHATHUSX.

B 1npouecce BBINOMHEHUS MPAKTHYECKUX 3aJaHUM CTYACHT JIOJDKEH
IPUOOPECTH yMeHUA:

® HCNOJb30BaTh OCHOBHBIE MAaTEMATHYECKHE METOABl IPU  PELICHHUH
NPaKTUYECKUX 3a/1a4;
pemiath npocThie qudpepeHnnanbuble ypaBHEHUS,
IPUMEHSATDH IPOU3BOIHYIO /ISl MPOBEACHUS IPUOIMKEHHBIX BHIYUCICHUH;
pemaTh 3a1a4y NMPUKIAJHOTO XapaKTepa;
pelaTh NpUKIaAHbIe 33a4K, HA HaMOOJIbIINE U HAUMEHbBIIINE 3HAYEHUs, Ha
HaX0XKJICHUE CKOPOCTH U YCKOPEHUS.

® [IPUMEHSATH OCHOBHBIE MATEMATHYECKUE METO/IbI U1l PELLICHU 3a1a4.

Pe3ynpraTroM OCBOEHHSI JUCLUIIMHBI W BBIIIOJHEHHMS MPAKTUYECKUX
3a/1aHUH SIBJIIETCS OBJAJACHUE CTYAECHTAMHU CIEIYIOIUMU KOMNEMEHUUAMU

e OK 2. Opranu3oBbiBaTh COOCTBEHHYIO ICSATEIHHOCTb, BHIOMPATH THUIIOBBIC
METOJIbI U CITOCOOBI BBHITIOJIHEHHSI TPOPECCUOHANIBHBIX 3a/1a4, OIEHUBATh UX
3 PEKTUBHOCTH U KAYECTBO.

e OK 3. IIpynuMarh peuieHus B CTaHAAPTHBIX U HECTAHJAPTHBIX CUTYyalUsAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

e OK 4. OcymiecTBIATh MOUCK U UCTIOJb30BaHUE MH(MOPMAIIMK, HEOOXO0TUMOMN
TUISt 3¢ HexTUBHOTO BBITTOJTHEHUS npodeccuoHanbHbIX 3a1ad,
po¢eCCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

e OK 8. CamocrossTenbHO ONpPENEIATh 3aJadd MPO(PECCHOHAIBHOTO H
JUYHOCTHOTO Ppa3BUTHUSA, 3aHUMATbCd C€aMOOOpPa30BaHHEM, OCO3HAHHO
MJIAHUPOBATH MOBHITIICHUE KBATM(DUKAIINN.

e [IK 1.2. Onpenensats pacueTHBIE pACXOIbl BOJIBI.



I[IK 1.4. IlpousBoauTh pacyeTbl SJIEMEHTOB CHUCTEM BOJIOCHAOXKEHUS U
BOJIOOTBE/ICHUA.

IIK 1.6. Omnpenenarb, aHAIM3UPOBaTh U IUIAHUPOBATH TEXHUKO-
SKOHOMHUYECKHE MTOKA3aTeNId CUCTEM BOJOCHA0XKEHHUS U BOAOOTBEICHUS.

I[IK 2.2. OueHuBarb TEXHUYECKOE COCTOSSHHE CUCTEM U COOPYKEHUU
BOJOCHA0XEHUS U BOJAOOTBEACHUS.

I[IK 3.2. BbINOJHATH XUMHYECKHE AaHAIU3bl IO KOHTPOJIIO KaydecTBa
MPUPOJIHBIX U CTOUYHBIX BOJI.

[1K 3.3. BeInoaHATE MUKPOOHOJIIOTHYECKUE aHAIIU3BI 10 KOHTPOJIIO KauecTBa
HNPUPOJIHBIX U CTOUYHBIX BOJI.



OBIIME PEKOMEH/JAIIMH K BBIITOJIHEHU IO ITPAKTUYECKHUX
PABOT

[IpakTuueckue 3aHATHA OPOXOASAT  COIJIaCHO y4eOHOMY  IUIaHy — TOJ

PYKOBOJCTBOM TIpenojaBatTeiii NpU €ro HemocpelCTBEHHOM yuactuh. OHu
MPEICTABIAIOT COOON OJMH W3 BAXKHEUIUX JJIEMEHTOB WM3yUYCHHUS TMpeaMeTa U
peAHa3HAYCHBI JJIs1 YTITyOJICHUS, PACIIMPEHUS U 3aKPEIJICHUS 3HAHUM U YMEHUIA.
IoaroroBka K nmpakTu4eckoi padore

B nauvane kaxmod TeMbl IMpemnojaBaTellb 3apaHee OOBABISIET O MPEICTOSIICH
MpaKkTUYeckod paboTe, O KOJMYECTBE M BHUAAX MPaKTUYECKUX pador,
UHOOPMUPYET O COACPKAHUU U LESAX PAOOTHI, TOPSIKE €€ BBHITTOJHCHHUS.
[IpenogaBarens mpejyiaraer OOYyYalOMIMMCS PAKTHUUYECKOE BBIMOJHEHHE
3aJIaHus 110 ATOPUTMY.

[IpenogaBarenb BbIAACT OJAaHKU 3aJlaHUl  OOydaroIIUMCs, OOydJarouecs
MPUCTYIAOT K BBIMOJTHEHUIO PAOOTHI: YWTAIOT 3aJlaHWe, 3aJal0T BOIPOCH], B
TETpaau UIU Ha OTACIHHOM JIUCTE OPOPMIISIOT OTUET.

[IpenonaBarens MOAPOOHO WHCTPYKTHPYET CTYACHTOB O XOJ€ MPEICTOSIICH
paboThI: Ha3bIBACT TEMY, IIENH, TPEOOBAHUSA K BBIMOJIHEHUIO PalbOTHI, QopmMy
OTYETa, a TAKKE KPUTEPUH €€ OI[CHUBAHUS

BeinosiHeHne MPpaKTHYECKOH padoThI

OOy4aroutuiicsi TOMKEH CTPEMUTHCS K aKKypaTHOCTH, MOJHOTE 3aIluCcei,
paboTa J10KHA OBITh BHITIOJIHEHA MOJHOCTHIO.

Eciu B mporecce MOArOTOBKM K MPAKTHUECKUM pabOTaMWIM TPU HX
BBINIOJIHEHUU Yy OOY4Yaromierocss BO3HUKAIOT BOIPOCHIL, Pa3pelIUTh KOTOPHIE
CaMOCTOSATENILHO HE yAaeTcs, HeoOXOAMMO OOpaTUTHCSA K MPENOoJaBaTeNIo s
MIOJIy4YE€HUS PA3bACHEHUMN WM YKA3aHUMU.

Hamnune MOJIOKUTEIBHON OLICHKU o MPAKTAYECKAM
paboTaMHEOO0XOMMO ISl TOJYy4YEeHHUsl 3adeTa IO AUCHUIUIMHE, MOATOMY B
cllydyae OTCYTCTBHSI Ha 3aHSITHUM 10 JI000M MNPUYMHE WIM TOJIY4YEHUS
HEY/IOBJIETBOPUTEIIbHOM  OLIEHKM 32 MPaKTHYECKYHOpaOoTyoOydaromuics
JIOJDKEH HAWTU BpeMsl JJis €€ BBIMIOJIHEHUS WIM Tepeciayd BO BHEYPOUYHOE
BpeMsi. B ciydae HEBBINONHEHUS MPAKTUYECKON pabOThl 0Oydarouuics s
MIPOMEKYTOUHOM aTTecTallid MO AUCIUIUIMHE CHAeT 3a4eT B YCTAHOBJICHHOM
dbopwme.

JlonosiHUTENbHBIE 3aHATHS (AJIs1 IPOBEACHUSI KOHCYJIBTAIINM, UCIIPABIICHUS
HEYJOBJIETBOPUTEIBHBIX OLICHOK U JIMKBUAAIMHU 330JIKEHHOCTEN) MPOBOJSATCS
10 TIPEABAPUTEILHOMY COTJIACOBAHUIO C MIPEMOAaBaTEIIEM.

Od¢opmiieHne npakTHYeCKOi padoThI

Otyer 0 paboTe cocTaBisieTCs MO KaXKJIOH BBINOJHEHHOM paboTe Ha
OCHOBE 3amuceil B TeTpaju, pabota nomkHa cogepxkarb: DUO obyuaromerocs,
BBITIOJIHUBILIETO Pa00OTy, €€ HAUMEHOBAHKE U JIATy BBHIMOJTHEHUSI.



TPEBOBAHMUSA K 3BHAHUSAM U YMEHUAM I1PU BBINIOJIHEHUHN
INPAKTHUYECKUX PABOT

B pe3ynbTaTe BRINOIHEHUS TPAKTUYECKON pabOThl 00yUarOIUICs JOJIKEH

yMeTh:

UCIIOJIB30BaTh ~ OCHOBHBIC ~ MAaTEMaTHYECKHE  METOIbI  TNPH  PEIICHHUH
MPaKTUYECKHUX 33]1a4;

pemarh npocThie qudepeHnnanbHble YpaBHCHUS,

MPUMEHSTH TPOU3BOIHYIO JIJISl TPOBEICHUS MPUOIMKCHHBIX BBIYUCICHUH;
penIaTh 3a1a9u MPUKIATHOTO XapaKTepa;

pemath MpUKIagHbIe 3aJayd, Ha HAWOOJBIINE W HAWMMCHBIIWE 3HAYCHUsS, HA
HaXO0XKJICHUE CKOPOCTH U YCKOPEHUS;

MPUMEHSATH OCHOBHBIC MaTEMAaTUYECKHE METO/IbI JIJISl PEIICHHUs 3a/1a4.

B pe3ynbTaTe BBINOIHEHUS TPAKTUYECKON pabOThl 00yUarOIUNCs JOIKEH

3HAThb:

OCHOBHBIE MOHATHSA U METOAbl MATEMAaTUUYECKOT0 aHaJIn3a, TEOPUU BEPOSTHOCTH
Y MaTEMaTUYECKON CTaTUCTHUKU;

OCHOBHBIE ITOHSTHSI U METOJIbl MATEMaTUYECKOIO aHAJIN34;

OCHOBBI TEOPUHU BEPOSITHOCTA U MaTEMAaTUYECKON CTATUCTUKY;

OCHOBBI Teopuu AU hepeHInanbHbIX YPABHEHUH.

KPUTEPUHU ONEHKHU PABOTbI

[Ipn oleHKe pe3ynbTaTOB BBIMOIHEHUS MPAKTUYECKUX pPabOT CTyAEHTaMH

YUYUTBIBAIOTCA:

YPOBEHBb OCBOSHHUSI CTYJICHTOM Y4EOHOTO MaTepuaa;

YPOBEHb C(POPMUPOBAHHOCTH YMEHHUS HCIIONH30BATh TCOPETUUYECKHUE 3HAHUS
IIPU BBITIOJIHEHUM MTPAKTUYECKUX 3a]1a4;

YMEHUS oOyyaroierocs aKTUBHO HUCIOJIL30BaTh 3JIEKTPOHHBIE
oOpa3oBaTeIbHbIE PECYpChl, HAXOIUTh TpeOyroIIyrocs UHGOPMAIUIO, U3Yy4YaTh
€€ U MPUMEHSThH Ha MPAKTUKE;

YMEHHE OPHEHTHPOBATHCS B MOTOKE HH(GOPMAIIUH, BBIJICISATH IJIaBHOE;

yMEHUE YeTKO cQopMynmHpoBaTh MpoOJieMy, TPEAJIOKHB €€ peIIeHue,
KPUTHYECKHU OLICHUTh PEIICHUE U €r0 MOCIICICTBUSA,

YMEHHUE T[OKa3aTh, NPOAHAJIM3UPOBATH aAJbTEPHATUBHBIE BO3MOYKHOCTH,
BapPUAHTHI JCUCTBUM;

yMeHHe c(OpMHUPOBATH CBOIO TIO3UIIMIO, OIICHKY U apryMEHTHPOBAThH €e.
YPOBEHBb CPOPMUPOBAHHOCTH OOIIUX KOMIIETCHITUH;

ypOBEHBb CPOPMUPOBAHHOCTH MPOPECCUOHATHLHBIX KOMITETCHITUH;

odopmiIeHHE MaTepralia B COOTBETCTBUU C MIPEABABIICMBIMU TPEOOBAHUSIMHU



OpFaHI/ISaI_[I/IH N  PYKOBOACTBO IMPAKTHYCCKUMU pa60TaMI/I CTyACHTaMU

OCYIICCTBIIACTCA MPCIIOAaBaATCIICM.

Oyenka «OMAUYUHO) CMABUMCA!

CTYJCHT CBOOOTHO MIPUMEHSIET 3HAHUS Ha TIPAKTHKE;

CTYJICHT HE JIONyCKaeT OMMOOK B BOCTIPOM3BEICHUN N3YUYEHHOTO MaTepHaa;
CTYJICHT BBIICIISCT TJIABHBIC MOJIOKEHUS B N3yUYEHHOM MaTepHalie U He
3aTPyAHSIETCS B OTBETaX HA BUOM3MECHEHHBIC BOIIPOCHI;

CTYJICHT yCBauBaeT BECh 00HEM MPOTPAMMHOT0 MaTepHaa;

MaTepuan ohopMIIEH aKKypaTHO M B COOTBETCTBUU C TPEOOBAHUSIMU;
OyeHnka «xopouioy cmagumcs:

CTYJICHT 3HA€T BECh M3yUCHHBIN MaTEPHAIT;

CTYZEeHT 0e3 0COOBIX 3aTPyAHEHUN OTBEUAET HAa BOMPOCHI MPETOaBaTels;
yMeeT MPUMEHSITH IMOTyICHHbBIE 3HAHUS Ha MPAKTHKE;

B YCJIOBHBIX OTBETAX HE JIOMYCKAET CEPhE3HBIX OIIUOOK, JIETKO YCTPaHIET
OTIpeJICTICHHBIE HETOYHOCTH C TIOMOIIIBIO JOTIOJTHUTEIBHBIX BOTIPOCOB
MPETo1aBaTes;

MaTepuan ohopMIIeH HETOCTATOYHO aKKyPaTHO, HO B COOTBETCTBHH C
TpeOOBAHUAMU;

Oyenka «y0081emeopumebHO» CMasUmcsL:

CTYJICHT 0OHapy>KMBaeT OCBOSHHE OCHOBHOTO MaTepHalia, HO UCTIBITHIBACT
3aTpyTHEHUS MPU €T0 CAMOCTOSTETLHOM BOCIIPOU3BEICHUU B TPEOyeT
JOTIOJTHUTENBHBIX JIOTIOJTHSFOIIUX BOIIPOCOB MPEINO aBaTeNs;
MIPEAMOYNTACT OTBEUATh HAa BOIIPOCH BOCTIPOM3BOISAIIETO XapaKTepa u
WCTIBITHIBACT 3aTPYAHEHUS TIPU OTBETAX HA BOCTIPOM3BOISAIINE BOIIPOCHI;
MaTepuas 0()OpMIICH HEaKKypaTHO WJIM HE B COOTBETCTBHH C TPECOOBAHMSIMU;

Oyenka «Hey0061emeopumenbHo» Cmasumcs:
y 00y4aromierocsi UMEIOTCS OTACIbHBIC TPEACTABICHHS 00 N3y4aeMOM
MaTepualie, OTHaKo OOJIbIIas 4aCcTh HE YCBOCHA,

JOTYIIEHBI CYIIECTBEHHBIC ONMTUOKH, TTOKA3aBIIIHE, YTO 00YUAIOIIUNACS HE
BJIaJICCT 00sA3aTeIbHBIMI YMEHHUSAMU TI0 IAHHOW TEMeE B TIOJIHOH Mepe
OrneHka MHIMBUAYATBHBIX 00pa30BaTEIbHBIX JOCTHKCHHM 110 PE3yJIbTaTaM

TEKYIIETO ¥ UTOTOBOT'O KOHTPOJISI IPOU3BOIUTCSI B COOTBETCTBHUH C
YHUBEPCAIbHOW LIKAJION (Tabnuia).

IIpouent KauecTBeHHas1 OleHKa HHAUBHUIYAJIbHBIX
pe3yJIbTATHBHOCTH 00pa3zoBaTebHBIX 10CTHKEHUH
(MpaBHILHEIX 0ay1 (oTMeTKa) | BepOAJBLHBINA AHAJIOT
0TBETOB)
90 +~ 100 5 OTJIMYHO
75+ 89 4 XOPOIIIO
51+74 3 YIAOBJIETBOPUTEIBLHO
MeHee S0 2 HE YJOBJIETBOPUTEIBLHO







HEPEYEHD ITPAKTHYECKHUX PABOT 110 TEMAM

Bpewms na
BBITIOJTHCHUE
Ne HanMeHoBaHue npakTuuecKkoil paboThl HPAKTHHACCROU
paboThI
(B
ayJIUTOPHH)
1. | Haxoxnenue npejena QyHKIIMU B TOUKE 2
2. | IlpaBwia nuddepeHurpoBanus 2
3 Brruncnenne HHTErPaJloB © HCIONb30BAHNEM METOA )
3aMEHBI TIEPEMEHHON M MHTETPUPOBAHMUSI 110 YACTSIM
4. | Pemenue nuddepeHnuanbHbIX ypaBHEHUN 1
5. | Onepauuu HaJ MHOKECTBAMU 1
6. | CnoxXeHue 1 YMHOKEHHUE BEPOSTHOCTEN 2
7. | 3aKoH pacrpeiesieHus 1
2 BLIqI/ISJIeHUHe MaTEMaTUYECKOTr0 0KUIAHUS U TUCTIEPCUU )
CITy4alHOU BEJIMYMHBI.
3auer 3
HTOIO: 16 uacos




COAEPXAHUE ITPAKTHUYECKHUX PABOT

IIpakTuyeckas padora Nel

Tema: «Haxoxcoenue npedena hynkyuu 6 moukey
Heau 1 3axaum: 0000IIMTH U CUCTEMATU3UPOBATH 3HAHUS 1O TeMe «Bbrruucnenus
npenena GQyHKIUW», IPOBECTH JUArHOCTUKY YCBOEHUSI CUCTEMbI 3HAHUW U YMEHUI
BBINIOJIHATD 33/IaHUS CTAHAAPTHOTO YPOBHS.
ObecneyeHne NPaKTHYECKON padOThI:
1) Koncnexr.
2) TeopeTnyeckuii MaTeprang METOJIMYECKON PEKOMEHAAIIMH K TPAKTUYECKON
pabore.

Kparkuii Teopernyeckuii MaTepuaJl, IpUMepbl BBIYUCICHUSA MPeIesoB.
Onpenenenue npeaenaa. Yucno b — npenen GyHKIUU f(x) TIPU X CTPEMSIIEMCS K a,
€CJIM JUISl , YTO MOXKHO YKa3aTh TAKOE MOJIOKUTEJIBHON YHUCIIO KaXKIO0ro
MIOJIOKUTEJIBHOIO YUCHIA JUISl BCEX X, OTJIMYHBIX OT d U YJIOBJIETBOPSIOIINX
HEpPaBEHCTBY |x-a|<0, uMeeT MecTo HepaBeHCTBO [f(X)-b|<0
O0o3navenne npexesa. Eciu b ects npenen GyHKUUU f(X) IPU X CTPEMSIILIEMCS K
@, TO 3aIMCHIBAIOT 3TO TaK:

lim f(x)=b.
A
Onpenesenue HenpepbIBHON pyHKumMu. OyHK1U f(X) HEIPEPbIBHA B TOUKE d,

lim f(x) = fia).

=
Brruucnenue npeaenoB GyHKIUNA OCHOBAHO Ha IPUMEHEHUH CIIEIYIOLIUX
OCHOBHBIX TEOPEM:
TEOPEMA 1. [Ipenen cymmbl IBYX (PYHKIMN IPU X CTPEMSLIEMCS K a pPaBEH
CyMMe NpeJIeToB 3TUX (PYHKIIHMA, TO €CTh
lim (f(x)+g(x))= lim f(x)+ lim g(x).
A r—a I
TEOPEMA 2. [Ipenen npousBenaeHus AByX (PYHKINI Mpu X CTPEMSIIEMCS K @
paBeH MPOU3BEACHUIO PEENIOB ATUX (QYHKIUH, TO €CTh
lim (f(x)g(x))= lim f(x)- lim g(x).
r—a A—a T
TEOPEMA 3.[Ipeaen yacTHOro IBYX (PyHKUHMU IIPHU X CTPEMSAILIEMCS K a PaBeH
YaCTHOMY IIPEJIEIIOB, €CIIN IIPEIeIl 3HAMEHATEI OTIIMYEH OT HYJIs, TO €CTh

sy W

lim = — , ecmH lim g(x)=0
x—a g(x) limg(x) x—a
I—a
U paBeH IUTI0C (MUHYC) OECKOHEYHOCTH, €CJIM Ipeaest 3HameHaress 0, a mpeaen

YUCJIUTENS] KOHEUYEH U OTJIMYEH OT HYJIA.
BBIYMCJIEHUME ITPE/JIEJIOB

Ipumep 1.



lim(x +3)= lim x + lim 3= 7+ 3=10.
x—7 x—7 x—7
wawenmapuﬁ. 3,IIGCB ObLJIa UCIIOJIL30BaHAa TEOPEMA O IIPEACIIC CYMMBI.

Ipumep 2.

Hm@x+3 MHGﬂ+hm2 lim3-limx+2

lim 3x+ 2 i— =1 _ =1 x—=1 —
—12x—7 hm@x ﬂ hm@ihhm(?) lim 2 - limx—7
r—>1 r—a1 r—>1 x—+1 x—>1
32 g s,
2-1-7

Kommenmapuu. Ha nepBom 11are Obl1a NpUMEHEHa TeopeMa o Mpejelie YacTHOro,

TaK KaK MpeaCc 3HaMCHATCJII HC PAaBCH HYJIIO. Ha BTOPOM IIare MCIoJb30BajlacChb
TCOpEMA O MPEACIC CYMMBI AJIsSI YUCIIUTCIIA U 3HAMCHATCIIA I[pO6I/I. IToce Obina
IMPUMCHCHA TCOPCMaA O IMPCACJIC ITPOU3BCACHUSA

IIpumep 3. Haiitu npenen
. x°—4
lim ——.
=2 X—2
3HaMeHAaTelb U YUCIUTEINb JPOOU MPU X CTPEMSIIIIEMCS K 2 CTPEMATCS K HYJIIO,

IIO3TOMY T€OpPEMA O IPEAEIIE YACTHOIO 3€Ch HEMPUMEHNMA. B Takux ciaydasx
HY>KHO MOMBITAThCS YIIPOCTUTH ApoOb. meem

-4 _(x-2)(x+2)_
x—2 x—2

D10 npeodpa3zoBaHKe CIPABEITMBO IIPU BCEX 3HAUCHUSX X, OTJIUYHBIX OT 2,
II03TOMY B COOTBETCTBUH C OIPECIICHUEM MPEAEIa MOXKEM HAIIUCATh

+ 2.

2 J—
limx— (x 2)("“_2)— lim{(x+2)= limx+ lim 2=
=2 X—2 x%? x—2 x—>2 =2 x—2
=2+2=4

3anaHue: BbINOJHEHHUE 3aJaHUS NIPeANoJaraeT HaJIu4une pa3BepHyToOro
pelieHmsl.

4 HCIIOJIBb3YS KAPTOYKH C BADHAHTOM 3alaHU, BLITUCJ/INTD:

Breruucnure:

2) lim (2x+1) 6) IIMB) lim x? r)lim5’ H)hm\f

x—2

2. Beraucnute npenesnsl CIeayIMX (yHKITHMI:

a)hm(Sx -3x° +x —3x+5)

x—1


http://repetitr.h1.ru/math_volume/limits_files/limits.htm#�������1%23�������1
http://repetitr.h1.ru/math_volume/limits_files/limits.htm#�������3%23�������3
http://repetitr.h1.ru/math_volume/limits_files/limits.htm#�������1%23�������1
http://repetitr.h1.ru/math_volume/limits_files/limits.htm#�������2%23�������2
http://repetitr.h1.ru/math_volume/limits_files/limits.htm#�������3%23�������3

i 53
6)lim37>:

it x*+x+3
B 1
e L
3. Ucnionb3ys pas3inoxkeHue Ha MHOKUTEIU Ipeo0pa3oBaTh APOOH U BBIYUCIUTH

peaen (byHKuI/H/I B TOYKE:
x* - x* =9 x* =25 x*—49 x*-16

a) IXLIIII 6) lgp 3 B) hm r) hm 7 I[)IH4 2
x—-3
a) 1}931 x2—4x+3 ;
. (x-2)-4
0) l)}m—x :
x> +5x+6
B)lim—=——.

o X +x—2
4. Halitu ipenen GyHKIMU B TOUKE, UCIIOJIB3YsI cI0cO0 n30aBiIeHus
3HAMEHATESI(YUCIUTEIS) OT UPPALMOHAIBHOCTU (IOMHOYKUTh HA CONPS)KEHHOE
BBIPAKEHNUE):
x—x «/x—l -2
a) hm AR ; 0) hm\/— E B) lim 5

x5

1 3aaHus Kaxioe 2 ¥ 3 3a7aHus KaXKI10€ 4 3a1aHug KaX10€
oleHuBaroTcs B 1 Oamn olLleHUBAaeTCs B 2 Oauia olieHUBaeTcs B 3 Oajnia
5 Oaju10B 22 Oamna 12 OanoB

«2» «3» «4» «S5»

0-19 6. 20-27 6. 28-34 0. 35-37 0.

IMpakTuyeckas padora Ne2: [Ipasmia nuddepennnpoBanus.
Leab: mpoBecTH AMArHOCTUKY YCBOCHUSI CUCTEMBI 3HAHUN U YMEHHU BBITTOIHAITh
3a/laHus
3agauM: BHIIBUTH YPOBEHb YCBOCHUS 3HAHUNA YYAIIIUMHUCS.

HNHcTpyKIMs 110 BBINOJIHEHHIO Pad0ThI

Ha BpInoJIHEHHE KOHTPOJIBHOM paboThl o MaremaTuke aaercss 90 MUHYT.
Pabora coctout u3 2 yacreil u coaepxut 18 3anaHuil.

Yacte 1 cogepxut 10 3amanuit (Al — A10) 6a30BOro ypoBHs MO Marepuairy
paznena «[Ipous3BogHas U ee NpUMEHEHUE» U OLIEHUBAeTcA B 2 Oaiia.

Yacte 2 coumepxut 2 Oosee cinoxkubix 3ananuii (Bl, B2) mo marepuany
paznena «[IpousBoHas u ee MpUMEHEHHE» U OIICHUBAETCS B 5 OAJIJIOB.

[Ipy BBINOJHEHUM BCEX 3aJaHHUI HYKHO 3alMCaTh IOJHOE PEIICHUE U OTBET.
CoBeryem [UIsi 3KOHOMHMHM BPEMEHHM NPOIYCKaTh 3aJlaHHE, KOTOPOE HE yAa€Tcs




BBIIIOJIHUTH Cpa3y, U NEPEXOAUTH K cieayromeMy. K BBINOJTHEHUIO MPOMYIIEHHBIX
3aJJaHUI MOYKHO BEPHYTHCs, €ClIi y Bac octanercs Bpems.

3a KayKIblid IPABWIBHBIN OTBET B 3aBUCUMOCTH OT CIIOHOCTH 3aJaHUS JAETCS OT
OJTHOTO JI0 YeThIpeX OayuioB. bauibl, MojryueHHbIE BAMH 3a BCE BHITIOJTHEHHBIC 3a/1aHUs,
cymmupyrores. [loctapaiiTech BBIOTHUTH KaK MOXHO OOJIbINE 3alaHui U HaOpaTh
HanOOJIbIIIee KOJTMYECTBO OAILIOB.

Bapuanr 1

Al. HaiimuTe mpon3BOAHYIO GYHKIIUU y = 4x’ .
1) 12x° 2)12x 3) 4x° 4) 12x°

A2. Haiinute npousBoanyto pyHkuun y = 6x—11.
1)-52)11 3) 64) 6x

x—1
A3. Haitnure npoun3BoHyt0 GyHKIMH YV = -

I x-1_2x+1 1
1)_?2) 2 3) 2 4)?
A4. HaiinmuTe mpou3BOAHYIO GYHKIIUKA Y = XSInX.
1)SInX—XxCOSX2)SINX+XCOSX3)cosx4)x + x cos x

o 2 :
AS. Haitnure npou3BogHyo GyHKIMH Y =X +SINX BTOYKE X, =T .

DNz -1 2)27+1 3)27r—14)27x
A6. Berancnute 3HaUeHNE TPOU3BOAHON (DYHKITUHN Yy = %— 3;2 +2X B TOYKE
X,=2.
1)102) 12 3)8 4)6
A7. Haiiure nponssognyio Gyrkmun y = sin (3x+2).
1) cos(3x+2) 2) —3cos(3x+2) 3) 3cos(3x+2) 4) —cos(3x+2)

y 2
AS8. Beruuciure 3HaueHUE POU3BOAHON QyHKIMM Y =3Xx" — 12Jx B TouKe x,=

4.
1) 21 2) 24 3)0 435

1 T
A9. Brruncnure 3Ha4eHUE NPOU3BOJHON QyHKIMU Y = Etg (4x—7)+ 1

T T T
BTOUKE X) = . D2 34 3

A10. Haitnure npou3BOAHYI0 QYHKIIMA y = x° cos X .
1) 2xsin x 2)—2xsinx3)2xcos x + x” sin x 4) 2x cos x — x” sin x



B1. Beruucnute 3Ha4enne npoussoanoi Gpynkmun Y =14v2x—3 B Touke x,=
26.

B2. HaiinuTe 3HaueHue x, mpyu KOTOPHIX MPOU3BOAHASA QYHKIIMM Y =—— paBHA
X

0.

Bapuanr 2

1
Al. Haitnure npou3Boauyto GyHKIMH Y = gxé.

1
1)2x°2)2x° 3)§x5 4)6x°

A2. Haiinute nponsBoanyto GpyHkuun y =12—-5x.

1) 72)12 3) -54) -5x
x+3
A3. Haiinute npou3BoAHyt0 GyHKIUUA :T'
N2y -2g)-2
e )

A4. Haiinure npousBoaHyto GyHkiuu VY =XCOSX,
1) cOS X —XxSINX2) cos X+ Xsinx 3) —sin x 4) x —sinx

T
AS5. Haiinure npou3BoaHy0 QyHKIIUU Y = X’ +C0SX BTOUKE X,= 5

V4
-1 )+l 3)5—14)7z—1
. x> 5x?
A6. Berunciaure 3Ha4eHUE TPOU3BOIHON (DYHKITUU Y = e +3Xx B TOUYKE
X,=2.
1) 13 2)3 3)8 4)27

A7. Halinure npou3BoIHy0 QYHKIUH Y = cos(5x — 2) .
1) —2sin(5x—2) 2) —5sin(5x—2) 3) 5sin(5x—2)  4) sin(5x—2)
|

AS8. Boluncnure 3HaueHUE MPOU3BOAHON PyHKIIMM YV =—— Jx B TOUKE X, = —.
X

4
1)-47 2)-49 3) 47 4 11,5

A9. Borunciiure 3Ha4eHne TPOM3BOgHON QyHKIMu Y =1+ cig (2x + 7[)

T 1
BTOUKE X, = R 1)2 2)-1 3)-2 4)—5

A10. Haitnure npou3BoaHy0 QyHKIHA y = x° sin x.
1)2xc0sx2)2xsin x — x* cos x 3) 2xsin x + x° cos x 4) —2XCOS X



B1. Beruucnure 3Ha4enne npoussoanon Gpynkmun Y =3074-3x B Touke x,=
-7.

x+2
B2. HaiiquTe 3HaueHUeE X, MPU KOTOPBIX MPOU3BOIHAS QYHKIIMK Y =——— paBHa
X

0.

OTBETHI:

Bapuanr | Al |A2 |A3 |A4 |AS5 |A6 |A7 |A8 | A9 | Al0 |BI |B2

1 1 3 4 2 3 2 3 1 1 4 2 |4

2 2 3 3 1 4 1 2 2 3 3 9 | -4

Al | A2 | A3 | A4 | AS | A6 | A7 | A8 | A9 | A10 | BI B2

1 1 1 1 1 1 2 2 2 2 3 3

«2» «3» «4» «5»

0-10 ©. 11-14 ©. 15-17 ©. 18-20 ©.

IIpakTuyeckasi padbora Ne3
«BpruncieHne NHTErpagoB C UCIOJIb30BAHUEM METOJIAa 3aMEHBI IEPEMEHHOMN U
MHTETPUPOBAHUS 110 YACTAM
Hesnb: mpoBeCcTH TUATHOCTUKY YCBOCHUSI CUCTEMbI 3HAHUW U YMEHHU BBITIOJIHSIThH
3aaHus.
3aga4uu: BBIABUTH YPOBEHb YCBOCHUSI 3HAHUM YUalllUMHUCS.
NHcTpyKuys Mo BHINOJHEHUIO Pa00ThI
Ha BbInonHEHNE KOHTPOJIBHOM pabOThI 10 MaTeMaTuke gaercs 90 MUHYT.
Pabota coctouT u3 3 yacteit u coaepx ut 12 3a1aHuid..
Yacte 1 comepxutr 4 3amanuii 0a30BOro YpoBHS 1O MaTepually paszeia
«HTerpamy.




Yacte 2 comepxutr 4 Oojee CIOXKHBIX 3allaHUil TIO0 Marepuaay paszeia
«MnTerpamy.

Yactp 3 conepkuT 4 CI0KHBIX 33JJaHUi 110 MaTepuaty pasnaena « arerpam.

[Ipu BBINIOTHEHUHN BCEX 3aJaHUM HY>KHO 3aIIMCATh MOJHOE PEIICHUE U OTBET.
CoBeryeM Juisi DKOHOMHMHM BPEMEHHM NIPOMYCKATh 3aJaHUE, KOTOPOE HE YyHAETCs
BBINIOJIHUTh Cpa3y, U MEPEXOAUTh K cieayroumemMy. K BBITOJHEHUIO MPOIYIICHHbBIX
3a/laHui MOKHO BEPHYTHCS, €CM y Bac octaHeTcst BpeMsi.

3a KaXIplil TPaBUJIbHBIN OTBET B 3aBUCUMOCTH OT CJIOYKHOCTH 33JaHHs JAETCS OT
OJTHOT'O J10 YeThIpex OaiioB. baiel, momyueHHbIe BaMU 3a BCE BBIIOJHEHHBIC 331aHUS,
cymmupyrotes. TlocrapaiiTech BBITIOJHUTH KaK MOYKHO OOJIbINE 3aJaHui U HaOpaTh
HarOOJIbIIIee KOJTMUECTBO OAILIOB.



Bapusur 1 Bapuaur 2
Tpynna A Fpynna A
1. Haitmn dymxmmn 1. Haiirst neppoobpaIKyio GyHKLUHH
a) i(x):]x’-“hs’ 6) fx)=2smx +xX ) fx)=2x -5x 6) fix)=3cosx-x
1
) f(x):sm}x-%cosl: &) f(x)-cusS:~-6-sm3x
2. BarHCAHTE HHTErPAA 2. BuiHCAHTE HHTErpan
9 F)
2) Ilﬁdx 6 [eosxde 3 [xldx 6 [smxdx
X 4 a o
; ‘ 3. Haifri nI0mAns Guryps! OrparuscHHoi
3. Halm Guryps orp: rpadukom dyHKmm
rpadrkoM QyHKIHK y=4-x',y=0
y=l-x,y=0 4. Jlas dymxumm f{x) = 2x + 4 waaure
4. Jins dysuune fx)=1’ uafimere 5 pagmx poit qepes
rpaguk  koropolt mpoxoaHT wepes Tosky M(1:-1) Touxy Bi-1;1) '
Tpynna B Ipynna B
1. Hafts nepnooGpasyio GyHKum 1. Hafire neproobpasiyio gyHKimH
o DR 1
a) flx)=+ = 6 fr=5-3 ) f=Z-T O
u) f(-ﬂ=~i6«'-2 f(x)=cos3x+—
2. BerumcauTh wiTerpan sin
. . - B) f(x)=(x+2
a) I—tﬁr 6) _[(x’ =-3x' )n‘.r 2. BuaMcauTs WyTerpan
1 x -2
3, Hafs naowians GHIypH OrpaRHIeHHoR ) % dx
n:mmm g L) fSdex 6) !co&’ x
y=0,y=2y=3-x.x>0 :
4. Hag dywcupn f{x)= 1 —4x wadawre 3. Haltrn Guryp orpa
6 rpadmx pok np wepes JIMHHAMK
m-nryM{-I-';) y=2cosx, y=0,0<x<nx
: nna C 4. Jins dpynxumn f{x) = -x + | Halaure

1. Haitru nepuooGpasiyto GyHKuwsK
) fx)=vIx+l )
1
fx)=sm3x— —
6x-2
e =T
2. Borucanh wHTErpan

o [Yea 5 [l +6xfix
LNXT -2
3. Haiim naoinas durypst orpasmucHsol
THHHAMM
= = .30 - € -
y = CosX, y = -2008X, 3 x 2
4. Ilan dynumn f{x) = 6smdx nadiaure
3y1o, rpadmx POt MPOXOANT HePES

P

x
Touky LA——;i0)

nepsoobpaskyo, rpaduk  KOTOROH NPOXOAMT vepes
TouKyY M{-2;-3)

I'pynna C
1. Habiri nepsoobpasHyio Hynsim

a flx)=- l: -cos(3x=1)
cos’ x

6 flx - i
COS(E-;)

B) f(x):-ismlx-%cus%ﬂ

2. BuMHCAWTL MMTEIPAN

s
0 [P 6) [(smx+cosx)dx
iz Lj
2
3. Haitrw HIYyps! OrpaF
THEHAMH

y = 2smx, y = -six, 0<x<—]-—

4. Jinz cynkumm fx) = sinx +2cosx nafiaure

PROCOP: rpadu P Hepes

Touxy A4(5;0)

Al

A2

A3 | A4 B2

B3

B4 C2|C3|C4

a3 |3 |3 |[3

«5» - 43-48 0.
«4» -33-42 0.
«3» -25-33 0.
«2» - 0-24 0.




IIpakTnueckas padora Ne4

«Pemenue nuddepeHIHAIBHBIX YPABHEHHID)
Heab padoThl: 3aKpenUTh HABBIK pelieHus TudPpepeHnaibHbIX ypaBHeHU |
NopsAJIKa C pa3JIEsSOIMMUCS TIEPEMEHHBIMHU.
Heo0xoaumo 3HaTh: onpeaenenue nuddepeHuaibHoro ypaBHeHus | nopsaka c
pa3IeAOMUMUCS IEPEMEHHBIMU, METOJI UX PELICHUS.
Heo0xoqumo ymerth: pemats 1uddepeniuanbabie ypaBHeHus [ nopsaka c
pa3IeAOMUMHACS IIEPEMEHHBIMU U BBITIOJIHATH IPOBEPKY.
Teopernveckas yacTb
Onpenenenue 1. YpaBuenue, cogepxaiiee auddepeHnuan QyHKIUN Wik

MPOU3BOIHYI0, Ha3bIBaeTCs AU(GHepeHIIUATHHBIM.
Hanpumep: y' =4x* —5x, (3—x)dy = y’dv, Z—z = 6sin x .
Omnpenenenne 2. Pemenvuem nuddepeHnanb,HOr0 ypaBHEHUsI HA3bIBACTCS BCSKas
byHKIMS, KOTOpasi oOpaiiaer JaHHOE YpaBHEHHE B HCTUHHOE PABEHCTBO.
Yupaxuenue. [TpoBeputs: SBisiercs GyHKIHS y = e >* pelICHUEM
nuGepeHITnaabHOTO YpaBHEHUS )’ =2 .

[IpoBepka:
Haiiném npousBoanyto QyHKIIUN:
Y= (672)()' —e (2x)' = o2 (=2) = e
[TogcTaBuM HaliIEHHOE BbIpaKEHUE B JIEBYIO YacTh YPABHEHUS:
—2¢ =—2¢™" Jleast uacTh paBHA IPaBOii, CIIe0BATENLHO, NaHHAS DYHKIIUS
y =e > ABIseTCS penienneM audpepeHIMatbHOro ypaBHenus y' =2y,

Onpenenenune 3. YpasHenue Buna @(y)dy= f(x)dx, B KOTOPOM IIepEMEHHBIC
PacrojI0KEHbI B Pa3HBIX YaCTAX YpPaBHEHHMsI, Ha3biBacTCs AH( ¢ epeHInaIbHbIM

ypaBHeHueM I nmopsiika ¢ pa3aeJislONIUMHUCS ITepeMeHHbIMM.
Merton pelieHus OCHOBaH HA MHTETPUPOBAHMU KaXKJ0W 4aCTH YpaBHEHUSI.

Ilpumep 1. Pemurs ypaBHeHue: ' =2x.
Pemenue: u3 Gpopmyinsl auddepenimana GyHkun dy=y'dx BeIpazum

, _dy .dy
IIPOU3BOJHYIO ' = p [ToncraBum B ypaBHEHHUE. Y PaBHEHUE IPUMET BUL: e 2x.
X X

JlomHOkUM ypaBHeHHE Ha dXx, Toraa dy=2x-dx
[Iepemennsie pa3nesieHbl. MOKHO UHTETPUPOBATH: _[ dy = 2jx-dx

2
:Zx +C

y=x>+C -3TO0 pelICHNE HA3bIBACTCS OOIIHM.

[TycTh 3a1aHbl 3HAYCHUS IEPEMEHHBIX X=1, y=3 — 3T0 HavaibHbIe ycinoBus. OHU
HY’KHBI, 9TOOBI TIOJTyYUTh YACTHOE PellieHne, B KOTOPOM OyJIeT OnpeesieHO
3HaYeHue KOHCTaHThI C.

[ToncraBuM 3HaYeHHS IEPEMEHHBIX B ypaBHEHHE U BhIpa3uMm C.



3=1"+C=C=3-1=2

y=x"+2 - yaCTHOE pemieHure Tu(PepeHIIMaTLHOI0 YPaBHEHHUS.

IIpumep 2. Haiitu yactHOe pemenue: xdy—ydx=0 (5;10)
Pemienune:xdy = ydx

Paznenum ypaBHeHue Ha xy

xdy _ ydx  Cokparum gpobu.
Xy xy
v _ & Moxnro UHTETPUPOBATH:
y X
Id_y _ (&
y X
In|y| = In|x|+ C 3aMEHHUTD C ~ In C
In|y| = In|x|+ In C ITo Teopeme o norapudmax In|y| = In Clx|

TOT/1a OOLIMM PEIICHUEM OYIET: |y|= C -|x| mmm y=Cx
IToncraBum KoopauHaThl TOYEK: X=5, y=10

10=C-5:>C=¥=2

Takum 0Opa3zoM, y=2x- 4aCTHOE pEIICHHE.
Ilpumep 3. Haiitu yactHoe pemienne: 2y =y (0;1)
Pewenue: 2ﬂ=y (T.K. ' :d—y)
dx dx

2dy=ydx Pa3nenum ypaBHCHHE Ha «y»

2dy _ ydx
y oy
dy
2| —=|dx
jo-
2Infy|=x+C ITycte CxInC u x=Ine".

21n|y|=Ine* +InC. Ilo TeOpemam o norapudmax moaydaem: In y? = ln(Cex)
y* = Ce*-00111€€ peIIeHne

ITycts y=0, y=1, onpenenum C.

I’ =C¢

1=C-1

C=1

y2 — lex

y? =e* - yacTHOE penieHne TUPPepeHIINATLHOTO YPAaBHCHUSI.

3x-2 dx
y+4 dy
Pemenue: npeoOpa3zyem ypaBHEHUE K BUAY: (3x-2)dy=(y+4)dx
Pazgenum ypaBHenue Ha (3x-2)(1+4)

dy  dx
y+4 3x-2

IIpumep 4. Haiitu ob1ee penieHue:

MoOHO UHTErpUpOBaTh: J b _ I dx

y+4 I3x-2



JlaHHBIE HHTETPAJIBI PEIIaeM METOJIOM ITOACTAHOBKH
4 z=y+4 J
a) [P =|dz=(y+ 4 dy | =[S =lnlz| =Iny+4]
y+4 z
dz =dy

[z=3x-2
dz=3x-2)dx

dx ledz 1 1

§ =|dz = =—|—==Inz|+ C ==In3x -2+ C.
)J3x—2 dz =3dx 31 =3 310 -2|
dx=%
L 3 i

Pe3ynpraTel NOACTaBUTH B ypaBHEHHUE:

In|y + 4| = %ln|3x+ 2|+InC, rme C~InC
1
In|y +4 =In(3x +2)* +InC( 10 TeopemaM 0 Jorapudmax)
1
In|y +4|=InC(G3x+2)
y+4=C-Y3x+2

y = CA/3x + 2 — 4-00111ee peLIeHne

IIpoBepbTe cebsi:

Ne | ITIpumepnl OtBeThI

Ll y=11-50 (-1;1) p=lix=2xt 413
2dy d

2.1 L -F -0y y'=2x
y X

3. | 2y(x+1)dx = xdy y=Cx’e™

3aganmeNel. [IpoBepuTts, sBasercs AU GyHKUUA perieHrneM AU depeHuanbHOro
ypaBHEHHUSI.

1 y=1x3+x+5y'=3x2+1 2 y=x"+7x+10 )/ =2x+7
3

3 y:lx3+lx2+8y'=x2+x+1 4 y=3x4+lx+3y’=12x3+l
3 2 2 2

2 r_

5 yz%x3+x+3y'=x2 6 |V =* +10 y'=2x

7 y=lx4+3x2+7 y' =4x> +9x° ) y=x"+4x" +x y'=3x" +8x
2

4

9 | y=x’-10x>+11)'=3x-20 10 y:%+7xy’:x3+7

11| y=2x" -5x>y' =5x" —10x 12 | y=4cosdx y' =sindx

13| y=e* y' =5y 14| y=x*+3x>+5 y' =6x" +6x




8

(3x+2)dy = (4y +3)dx

:t g — J——
15 | y=ighey'=— - 16| y=e"y'=y
3apanueNe2. Halitu yacTHOE penieHue.
1 | Q—y)dy=xdx (1;2) 2 | Y =2x-5(;-4)
3 |xdx=dy (1;0) | 4 | xdx=ydy(2;1)
5 (x—1)dx+ ydy="0 (2;0) 6 2y" =1+2x’
(0;0)
7 | xX’dx=y’dy (-1;1) 8 | 2ydy=(1+x)dx (1;4)
LU
9 | y=8x>-15 (0;-4) |10 | dx L=ox
(1;1)
ydy=(7x-1)dx Y =x+2x"-12 (0;-
1o 12 4)
v _x (-1:2) xdx—3dy=0
13| % "2y 14 0:5)
'=2x-6 : =(2x* -
15 v (0;4) 16 dy (2x Sx)dx
(1:1)
3apanue Ne3.Haiitu oO1iee penieHue.
dy 3 2.2
1 E=2(y—3) 2 | A+ y)xdx—(1+x")y dy=0
3| (y-Hdx+x’dy=0 4 | 1-x)dy—(y—-1Ddx=0
5 | Qx—Ddy=(+1)dx 6 | 2(x+1)dy = ydx
7 x’dy+(y—1dx =0 8 | (x* +1)dy = xydx
9

(y2 —4)a’x+x2ydy =0

11 (x+1)dy =2ydx

y'=2y-1

(x+1)dy = (2y +1)dx

2(x+1)dy = ydx

y(x* +1)dx = xdy

(l—xz)dy+xydx:0

IIpakTuyeckasi padbora NeS
«Onepanuu HaJ MHOKECTBAMM
Hesb: 3aKkpenuTh HABBIKK OCYIIECTBIICHHS ONEPALIMI HAJl MHOKECTBAMU, HABBIKU
MCIIOJIb30BaHUA Iuarpamm Juiiepa-Benna.
Ilepen HayaoM 3aHATHS HEOOXOAMMO 3HATH: TTOHSATHS MHOXKECTBA,
MMOJAMHOKECTBA, YHUBEPCAIBHOTO MHOXKECTBA, IEPECEUECHUS MHOKECTB,
00bEeIMHEHUSI MHOYKECTB, Pa3HOCTH JBYX MHOXXECTB U JIOTIOJIHCHUS; TIOHATHE

nuarpamm Jitnepa-BenHa.




Ilocsie okoHUYAHNS 3AHATHA HEOOXOAMMO YMeTh: HAXOIUTh NIEPECECUCHUE,
00beIMHEHUE, PA3HOCTh U JIOMOJIHEHUE MHOXECTB, B TOM YHCIIE C
WCIIOJIb30BAHUEM aUarpamMm Juiiepa-Benna.
OcHOBHBbIE TeOpeTHYECKHE MOJIOKEHNSI U MTPUMEPHI pellleHNs] TUTIOBBIX
3aJaHuH.
Ilonamue muoscecmea. Iloomnorxcecmea.
[TonsiTe MHOXKECTBA OTHOCUTCSI K aKCHOMATHUYECKUM TTOHSITHSIM MaTEMaTUKH.
MHO0:k€ecTBO — COBOKYITHOCTb ONPEICIEHHBIX, PA3IMUUMbIX MEXK]Ty COO0it
00BEKTOB, pacCMaTPUBAEMBbIX KaK €MHOE 11eJI0€, U 00J1aJaro11as HEKOTOPBIM
00IIIMM CBOHCTBOM.
Hmeercs Tpu BaXKHBIX MOMEHTA, XapaKTEPU3YIOMIUX MOHATHE MHOXKECTBA:
1) 00BEKTHI, BXOAIINE BO MHOKECTBO, OMIPEICAEHHBIC — T.€. JUISl KaXKI0T0
00BbEKTa MOXHO OJIHO3HAYHO CKa3aTh, IPUHAJJICKUT JIK OH JAHHOMY MHOKECTBY
WM HET;
2) 00BbEKTHI, BXOSIINE BO MHOXKECTBO, PA3TUIMMBI MKy COOOM — T.€. BO
MHOECTBE HE MOXKET ObITh JIBYX WJIM 00Jiee OJMHAKOBBIX 0OHEKTOB;
3) Bce 00BEKTHI, BXOJSIIME BO MHOXKECTBO, MBICIIATCS KaK €UHOE 1IEJI0€ — T.€. BO
MHOKECTBE aOCTParupyroTcst OT CBOMCTB OTEIbHBIX 00BEKTOB, HO TOBOPSAT 00
00111eM CBOMCTBE MHOXKECTBA, KaK €IMHOTO LIEJIOr0; TaKoe 00I1Iee CBOMCTBO
HA3bIBAIOT XaPaKTEPUCTUUECKUM.
Hanpumep, MOXHO TOBOPUTH O MHOXKECTBE BCEX KHUT JAHHOU OMOIMOTEKH,
MHO>KECTBE BCEX BEPIIMH JAHHOTO MHOTOYTOJIbHHKA, MHOKECTBE BCEX
HATYPaJbHBIX YUCEJ, MHOKECTBE BCEX TOUYEK JTAHHOM MPSIMOM.
MHuosecTBa 0003HAYAIOTCS TPOMUCHBIMUA OyKBaMH JIATUHCKOTO
andasurta: A, B, C, D u 1.1. O0BEKTbI, BXOSAIINE BO MHOKECTBO,
Ha3bIBAIOT 3JIEMEHTAMM.
Hanpumep:
— MHOXECTBO OYKB pyCCKOT0 an(aBUTa;
— MHOYECTBO HATypaJIbHbIX YHUCEIL;
— MHOXXECTBO CTYACHTOB, CHIAIIUX HA 1-M psiy.
MHO0XeCTBO, COCTOSIIEE U3 KOHEYHOTO YUCIIa 2JIEMEHTOB,
HA3bIBAECTCS KOHEYHBIM, B IPOTUBHOM CITy4ae MHOXECTBO
Ha3bIBaeTCs 0eCKOHEYHBbIM. MHOXKECTBO MOXKET COJIEPKaTh U BCETO JIMIIbL OJIUH
ayieMeHT. MHOKECTBO, HE COZIepIKaIIlee JIEMEHTOB, HA3bIBAECTCS MMYCTHIM U

o0o3Hauaercs Q.

MHuoxecTBa A 1 S|, paCCMOTPEHHBIC BBIIIE, — KOHEUHBIE, @ MHOXKECTBO N —
OECKOHEYHOE.



HpI/IHaI[J'IC)KHOCTB 9JICMCHTA MHOKCCTBY 3allMCbIBACTCS 3HAYKOM €. Haan/IMep:

— OyKBa «09» MPUHAJICKUT MHOKECTBY OYKB PyCCKOTro ajipaBUTa;

— OyKkBa «0eTa» He MPUHAJICKUT MHOKECTBY OYKB pycCKOro ajadaBura;

— YHUCII0 5 PUHAJICIKUT MHOXKECTBY HATyPAJIbHBIX YHCET;

— 9HCII0 5,5 — He MPUHAIICKUT MHOKECTBY HATypaJIbHBIX YUCENT,;

— Bonbemap He CUAUT B IEPBOM PSAY.

Taxum 00pa3om, ecii MHOKECTBO COACPKUT KOHEUHOE YHCIIO 3JIEMEHTOB, TO OHO
MO>KET OBITh 331aHO TIEPEYUCICHUEM €TO 3JIEMEHTOB. MHOXECTBO MOXKET OBITh
TaK)K€ 3a/1aHO IIPH MIOMOIIM MPABUJIIA, TIO3BOJISIFOLIETO ONPEAEIUTb, SBISIETCS JIA
JAHHBIN 0OBEKT JIIEMEHTOM MHOXeCTBa WiK HeT. [Ipu 3anucu npaBuio, 3aiaroiiee
MHO>KECTBO, OT/IEJIAECTCA BEPTUKAIBHONW YEPTON MU IBOETOUHEM.

Hanpumep,

1) - MHOKECTBO YKCell, TPUHAAIEKAIINX OTPE3KY (MOAPa3yMEBAETCI MHOKECTBO
JNENUCTBUTEIBHBIX YUCEII, KOTOPbIE IEPEUNCIUTh Yepe3 3aIsTyI0 YiKe
HEBO3MOXKHO);

2) - MHOKECTBO PaIlMOHAJIBHBIX YUCEN, TO €CTh, YACEJ, PEJCTABUMBIX B BUJIE
JpOOU C IEJIBIM YUCIUTEIEM U HAaTypPaIbHbIM 3HAMEHATEIIEM.

MHuosxecTBO B Ha3zpIBaeTcsi MOAMHOKECTBOM MHOXKECTBA A, €CIIN KaXKIbIN
JIEMEHT MHOXECTBAa B 0JTHOBPEMEHHO SIBJISIETCS 2JIEMEHTOM MHOKECTBa A.
WHpIMU clioBaMH, MHOXKECTBO B coziepKUTCsl BO MHOXKECTBE A: . 3HAYOK
Ha3bIBAIOT 3HAYKOM 6KIIOUEHUS.

Hanpumep:

A —3T0 MHOKECTBO OYKB pycckoro andasurta. Od6o3Hauum yepe3 C —
MHO>KECTBO €ro0 IJIacCHbIX OYKB, KOTOpO€ OyAeT MOJMHOKECTBOM MHOXKECTBA A.
Tornma: .

[Tycts 3agansl MHOXKecTBa A = {1, 3,5, 7} u B = {3, 5}. OueBuano,
yto B ecTh mogmMHOXKECTBO A, T.€. .

MHuoxxecTBO N HaTypaJIbHbIX YHCET SIBJSIETCS MTOJAMHOKECTBOM
MHOKeCTBA Z 11eJIbIX YUCEI, T. €. .

W3 onpesenenus moIMHOXKECTBA CIIELYET, YTO JIF0O0E MHOXKECTBO SIBIISETCS
IOJIMHOKECTBOM CaMOTr0 ce0sl, T. €. CIPaBEIMBO YTBEPKIACHHE . [ 0BOPAT,
yTO A — camMoe MHUPOKOe MOAMHOKECTBO A. [IycToe MHOXKECTBO SIBIsAETCA
MIOJIMHOYECTBOM JIFOOOr0 MHOXeCTBA. [IycT0€ MHOKECTBO SIBISIETCSI CAMBIM Y3KUM
MIOJIMHOYECTBOM JIFOOOT0 MHOKECTBA.
3aduKcUpOBaHHOE KaKUM-JIMO0 00pa30M MHOXKXECTBO OOBEKTOB, JOMYCTUMBIX MPHU
JTAHHOM PaCCMOTPEHUU, Ha3bIBAIOT YHUBEPCAJbHBIM MHOKECTBOM (0a30BbIM
MHOECTBOM, OCHOBHBIM MHOKECTBOM, YHUBEpcyMoM). Hacto ob6o3nauaercs U.
MmuoxectBa A 1 B cunTaroTcsi paBHbIMH, €CJIM OHU COCTOSIT U3 OJHUX U TEX
e 2JIEMEHTOB. PaBeHCTBO MHOKECTB 0003Ha4al0T Tak: A = B.

Onepavyuu nao muoxcecmeamu. /[uazpammol Jiinrepa-Benna.



Ilepeceuennem MHOKECTB A U B Ha3pIBaeTCs MHOKECTBO, COCTOSIIIEE U3 BCEX
AJIEMEHTOB, MPUHAJJICKANTUX U MHOKECTBY A 1 MHOKecTBY B. O6o3Hauaercs .
O0beaunenneM MHOkecTB A U B Ha3wpIBaeTcs Takoe
MHOXECTBO , K&K/ 3JIEMEHT KOTOPOTO COACPIKUTCS XOTS ObI B OJHOM U3
MHOxecTB A win B. O60o3Hauvaercs .
Pa3HocThI0 1BYX MHOKECTB A 1 B Ha3bIBa€TCsi MHOKECTBO , COAEPKAIIEE JIUIIIb
T€ AJIEMEHTHI U3 A, KOoTOopbhie He BXOAT B B. O603Hauaercs .
Ecnu muoxkectBO B — mogMuoxkecTBO MHOXKecTBa A (), TO
Pa3HOCTh Ha3bIBacTCs AoMOJHeHueM K B B MHOXecTBe A. O6G03Hauaercs .
JlonoJiHEeHMEM MHOXECTBa A TI0 OTHOLIEHUIO K YHUBEPCAIIBHOMY
MHO)keCTBY U €CTh MHOKECTBO , COCTaBIICHHOE U3 BCEX TeX 3J1eMeHTOB U,
KOTOpBIC HE HAXOMITCA B A
IIpakTH4eckast 4acThb.

3aoarnus 8bINOAHAIOMCI NO BAPUAHMAM, 3A0AHHBIM NPENn00asamene.
3aganue 1. O6pa3yiiTe BCce MOAMHOXKECTBA MHOXKECTBA OyKB B CJIOBE.

Bapuant 1

Bapuanr 2

Bapuanr 3

«PYIIb»

«hapsi»

«JIUCK»

3ananue 2. JlanHble MHOXKECTBA 33J]aTh [IEPEUUCIICHUEM BCEX CBOUX 3JIEMEHTOB.
Bapuanr 1
Bapuanr 2
Bapuanr 3

A={x€ER|x’-3x*+2x=0}.

A={xEZ|<2*<5)

A={xEN[x*—3x—4<0}



3apanue 3. Jlanel MHOKecTBa A u B. Haiitu: ANB, AUB, A\B, B\A, .

Bapuanr 1
Bapuanr 2
Bapuanr 3

a)

A,BEZ

A ={1;2;5;7;9;11}
B = {1;4;6;7}

A,BcSZ

A ={3;6;7;10}
B={2;3;10;12}

A=[3;7),B=[4;4]



A =1[1;6), B=[-1;9]
A,BCR

A=[4;7),B=3;6]
r)

3aganme 4. cnionb3ys auarpammel Diinepa-BenHa noka3aTh TOXIECTBO.
Bapuanr 1
Bapuanr 2
Bapuanr 3

A\(BUC) = (A\B) N (A\C)

AU (B\C) = (A N B)\C

AU(B \C) = (ANB) \ (ANC)

Jlonoanumenvuole 3a0anun:

Pemute 3anauy ucnomnb3ys Kpyru Juiepa: B rpynie aHTJIMICKUN A3bIK U3Y4YaroT
15 crynenToB, HeMenkuii — 10 cTyeHTOB, a hpaHIy3CKHil — 5, mpudeM 3 CTyJeHTa
M3Yy4aloT OJIHOBPEMEHHO aHTJIMMCKUM U HEMEUKHUH S3bIKHU, 2 CTYJIEHTA U3y4atOT
OJIHOBPEMEHHO aHTIMUCKUI 1 PpaHITy3CKUH S3BIKH, | CTYJIEHT U3y4daeT
OJIHOBPEMEHHO (PaHITy3CKUI U HEMETKUH s3bIKH. CKOJIBKO BCErO YEJIOBEK B
KJIACCE M3y4aroT 3TU NHOCTPaHHBIE A3bIKA? CKOJBKO YEJIOBEK U3Yy4alOT TOJIBKO
AHTTIMUACKUM SI3bIK? HEMELKUH S3bIK? (PpaHIly3CKUH S3bIK?
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IIpakTnueckas padora Ne6
«CroxeHnne U yMHOKeHHE BEPOATHOCTE
Ieab: HAYYUTHCS BEIYUCIIATH BEPOSTHOCTH CYMMBI COBMECTHBIX U HECOBMECTHBIX
COOBITHH, MPOU3BEICHHS HE3aBUCUMBIX M 3aBUCUMBIX COOBITHA.

J.IJ'ISI BBIITOJIHCHU L pa6OTBI H€06XOILI/IMO 3Hamb OCHOBBI TCOPUU BCpOfITHOCTGﬁ;
HGO6XO,Z[I/IMO ymembBbIYUCIIATE BECPOATHOCTD COOBITHI C UCIIOJIE30BAaHUEM
9JICMCHTOB KOM6I/IHaTOpI/IKI/I.

KPATKASA TEOPUA U METOANYECKUE PEKOMEHJIALIMHU
Cymmou A + B nByx coObiThii A 1 B Ha3bIBaroT cOOBITHE, COCTOSIIIEE B
MOSIBJICHUH COOBITHS A, MM cOOBITHS B, M 000HMX 3TUX COOBITHIA.
Teopema cii0:keHHSI BEPOATHOCTE HECOBMECTHBIX
coObITHI. BEeposTHOCTH MOSABICHHS OJHOIO U3 ABYX HECOBMECTHBIX COOBITHIA,
paBHa CyMMeE BEPOSITHOCTEN 3TUX COOBITHIA:

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

Teopema cJ10:KeHUS BEPOATHOCTEH COBMECTHBIX
co0bITHIi. BeposSATHOCTH MOSBICHUS XOTSI ObI OJTHOTO M3 JIByX COBMECTHBIX
COOBITHI paBHA CyMMeE BEPOSTHOCTEH 3TUX COOBITHI 06€3 BEPOSATHOCTH UX
COBMECTHOTIO TTOSIBJICHUSA:

P(A+B) =P(A) + P(B) — P(AB)
Ilpouszeedenuem nByx cobniTuii A u B HazpiBaroT coObiTHE AB, cocrosiee
B COBMECTHOM IOSIBIICHHH 3THX COOBITHH.

Teopema npousBexeHus1 1Jisl HE3ABUCUMBIX COOBITHM. /{114
HE3aBUCUMBIX COOBITHI BEPOSITHOCTh COBMECTHOTO TTOSIBJICHUS COOBITUI paBHA
IIPOU3BEJEHUIO BEPOSTHOCTOCTEN ITUX COOBITHIA:

P(AB) = P(A) P(B).

TeopeMa yMHOKEeHHMSI BEPOATHOCTEH. BEPOATHOCTH COBMECTHOTO
MOSIBJICHUS IBYX COOBITUIN paBHA MPOU3BEIACHUIO BEPOSITHOCTH OJHOTO U3 HUX Ha
YCJIOBHYIO BEPOSITHOCTD JIPYTOT0, BBIYUCICHHYIO B MPENOJI0KEHUH, YTO IIEPBOE
COOBITHE YK€ HACTYITUJIO:

P(AB) = P(A) P,(B).

Bepoamnocmub noaenenusn xoms 0vl 00H020 U3 HE3AGUCUMBIX COOBIMUIL.
Ecim cobpitus Ay, A,, As,... A, HE3aBUCUMBI B COBOKYITHOCTH, ITpudeM P(A ) =
p1, P(Az) =p2, P(A3)=ps uT.1.;q1, 92, 935 ---» dn — BEPOSITHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHH.
BeposiTHOCTh HAaCTYIUIEHUST COOBITHS A, COCTOSIIETO B HACTYIIJICHUH XOTS OBl
OJIHOTO U3 COOBITHH A, A,, As,... A, paBHa:
P(A)=1-q19293...qn.

Bepoamnocmo nosenenus moavko 00H020 U3 08yx coobimuii.

P(A) =p1q: + p2q,

HOPAAOK BBIITIOJITHEHUA U ®OPMA OTYETHOCTH



I BapuanT

II BapuanT

1.

Cpeau coTpyIHUKOB pupMbI 28% 3HAIOT aHMIMUCKUH 53bIK, 30% — HEMELKHUIL;
aHTJIMMCKUI U HeMelnkul — 8%. HaliTu BEpOATHOCTH TOTO, UTO CIy4aiiHO
BBIOpAHHBIN COTPYAHUK (DUPMBI 3HAET XOTS OBl OJIMH SI3BIK.

Nmeercs 3 simuka, coaepxkanux mo 20 neraneil. B nepom sinuke 12, Bo Bropom
5 u B TpeTheM 9 cTanAapTHBIX AeTanei. M3 kaxaoro syKa Hay1a4y BBIHUMAIOT
10 OJIHOM JeTanu. HallTu BEpOSITHOCTB TOTO, UTO BCE IETAIA OKAXKYTCS
CTaHJIaPTHBIMHU.

2.

[TpousBoauTcst 6oMOOMETaHHE O TPEM CKJIagaM OOEIPHUIACOB, IPUIEM
cOpaceiBaeTcs ogHa bomoOa. BepositTHocTh nomnananus B nepBbiii ckian 0,025; Bo
BTOpoit — 0,03; B Tpetnit 0,019. [Ipn nonagannu B OIMH U3 CKJIAI0B B3PBIBAIOTCS
Bce Tpu. HaifTi BEpOSATHOCTH TOTO, YTO CKJIaJIBI OYyT B30OPBAHBI.

B snexTpuueckyto 1emnb Mocie0BaTeIbHO BKIOUYEHBI TPU JJIEMEHTA, paboTarolue
HE3aBHUCHUMO OJIMH OT APYroro. BeposTHOCTHU O0TKa30B MEPBOro, BTOPOTO U
TPETHETO JIEMEHTOB COOTBETCTBEHHO paBHbL: p, = 0,1; p, = 0,15; p, = 0,2. Halitu
BEPOSITHOCTH TOT'O, YTO TOKA B LIeNH He OyeT (He paboTaeT XOoTs Obl 1 3jeMeHT).
3.

Nmeercs 3 smuka, coaepxamnux no 15 neraneit. B nepBowm siiuke S, BO BTOpoM 7
u B TpeTbeM 10 cTanmapTHbIX aetaneid. M3 kaxaoro siiuKa HayJjaqyy BBIHUMAKOT
110 OAHOM Aeranu. Haltu BEpOSTHOCTB TOTO, YTO BCE JAETATIN OKAXYTCS
CTaHJaPTHBIMHU.

Cpenu ctyaeHToB rpymmbl 15% UMEroT OTIIMYHbIE OLEHKHU IO MaTeMatuke, 34% —
no uctopuu. [Ipu 3tom 12% SBASIOTCSA OTIAUIHUKAMHE 110 OOCUM TUCIUTUTMHAM.
Haiitn BeposITHOCTH TOTO, YTO CAy4YallHO BBIOPAHHBIN CTYAEHT YUYUTCS Ha
«OTJIMYHO» XOTS OBl IO OJTHOW TUCIIUTIIINHE.

4.

OTaen TEXHUYECKOro KOHTPOJIS MTPOBEPSIET U3ACIHS HA CTAHIaPTHOCTD.
BeposATHOCTB TOTr0, 4TO U3/Ere CTaHAAPTHO, paBHa 0,9. Haittu BeposTHOCTH
TOT0, YTO U3 JBYX NPOBEPEHHBIX U3AEJIHI TOJBKO OJTHO CTAHJIAPTHOE.

B simuke 10 geraneit, 3 KOTOPHIX YeThIpe okparieHbl. COOPIIMK HayJjauy B3siI
TpH netanu. HailTu BEpoATHOCTB TOTO, UTO XOTS OBl OJIHA U3 B3STHIX JIeTajei
OKpalieHa.

Pewumo 3a0auy 06ymsa cnocobamu.

5.

Ha nonke crosat 6 yueOHMKOB 110 MatemaTuke u 3 no undpopmaruke. C moiku
Hayaauy Oepetcs cHaudana oauH yueOHuk. [Totom Bropoil. HaiiTu BeposiTHOCTb,
YTO TIepBas B3sATas KHUTa OyneT yaeOHUKOM 10 HH(POPMATHKE, a BTOpas
y4eOHUKOM 10 MaTEMaTHKe.

B siimuke HaxoauTcs 8 cTaHIApTHBRIX U 6 HeCTaHIapTHHIX Aetanu. Haynauy
BBIHUMAETCSl CHauaja oJiHa JIeTallb, a MOTOM BTopas. HailTu BeposiTHOCTh, 4TO
nepBasi B3siTas JeTajilb CTaHJapTHas, a BTOpas HeCTaHAapTHas.

6.



N —

Y CTpoICTBO CONEPIKUT BA HE3ABUCUMO paboTaronux 3neMenTa. BepostHocTn
OTKa3a 3JIEMEHTOB cOOTBETCTBEHHO paBHbI 0,05 u 0,08. Haiitu BeposaTHOCTH
OTKa3a yCTPOWCTBA, €CJIH JIJI TOTO JIOCTATOYHO, YTOOBI OTKa3ajl XOTs Obl OJMH
3JIEMEHT.

W3 maptuum uznenuii TopapoBe 0TOMpaET U3ENMs BhICILIEro copTa. BeposTHOCTh
TOT0, YTO HAayJlauy B35ITOE U3/IETIUE OKAXKETCS BBICUIETO copTa, paBHa 0,8. Haiitu
BEPOSATHOCTH TOT'0, YTO U3 JIBYX IIPOBEPEHHBIX U3AEIUN TOJIBKO OJHO BBICILIETO
copra.

7.

Ha crennaxe 6MOIMOTEKH B CIIy4yallHOM TOPSIKE PACCTABIEHO 15 y4eOHUKOB,
pUYeM IATh U3 HUX B neperieTe. bubnuorekaps 6eper Haygady Tpu y4eOHHKA.
HaiiTi BeposITHOCTB TOTO, UTO XOTsI Obl OJMH U3 B3ATHIX YUCOHUKOB OKaXKETCS B
neperuiere (coobiTue A).

Pewumo 3a0auy osyms cnocobamu.

MacTtep oOciayxuBaioT 5 craHkoB. 20% pabouero BpeMeHH OH MMPOBOIUT Y
nepBoro cradka, 10% - y Broporo, 15% - y tpetbero, 25% - y uerBeproro, 30% -y
ATOro cTaHka. HaliTu BEeposITHOCTH TOTO, UTO B HAyAauy BRIOPAHHBII MOMEHT
BPEMEHM MacTep HaxoauTcs y 1, unu 2, nunum 3 cTaHka.

KOHTPOJIBHBIE BOITPOCHI

UewMm oTiimaaeTcs oneparus CI0KEHUS BEPOATHOCTEH OT MPOU3BEACHUS?
3anumuTe crocoObl, KOTOPHIMU MOYKHO PACCUUTATh BEPOSTHOCTH
[MOSBJICHUS XOTS ObI OHOTO COOBITUHA?

IIpakTuuyeckas padora Ne7.
«3aKoH pacnpeaeJeHUI»
Leab: mpoBecTH AMArHOCTUKY YCBOCHUSI OCHOBHBIX MOHATHIA U (DOPMYJT TIO
TEOPUU BEPOSITHOCTU Y MMOHUMAHUS 3aKOHA pacIpeeieHus
3aga4um: BBIABUTH YPOBEHb YCBOCHHUS 3HAHUM yUalllUMHUCS.

NucTpyKums mo BLINOJHEHUIO PA00ThI

Ha otBeThl Ha Bompockl no matematuke gaercsa 90 munyt. PaboTa cocrour
U3 25 BONPOCOB HA 3HAHUE OMpEJEICHUI U MaTeMaTUYeCKux (Gopmyl, a Takxke
BO3MOKHOCTH CAMHUM MPUBECTHU MPUMEPHI.
B 3amanusax Hy>KHO HamucaTh Y€TKOE OMpeAeaeHrue Wik GOPMYyITy WU MIPUBECTU
npumep. CoBeryeM [jisi SKOHOMUM BPEMEHU MPONMYCKaTh 3aJaHue, KOTOPOE He
yAa€Tca BBIIOJIHUTh Cpa3zy, W MEPEXOIuTh K cienyronemMy. K  BbIIOJIHEHUIO
IIPOITYIIEHHBIX 33JaHUI MOYKHO BEpHYTHCS, €ciii y Bac ocranercs Bpems.

3a Kax/IpIil MPaBUIBHBIN OTBET JAETCs OAUH O0aul. basuibl, moimy4yeHHbIe BaMU 3a
BCE BBINOJIHEHHBIC 3a/laHusi, cyMMUpytoTcs. [locTtapaiiTech BBINOIHUTH KaK MOYHO
OosbliIe 3aJaHuii 1 HAOpaTh HAauOOoJIbIIIEE KOTUYECTBO OAJLIOB.

Bonpocsl



1. ChopmynupyiiTe KIacCHYECKOE OIPEICICHHEe BEPOATHOCTH. B dem
OTPAaHUYECHHOCTh 3TOr0 ompenaesieHus? B dyem paznnune Mexy BEpPOSITHOCTHIO U
OTHOCUTEIBHON 4aCTOTOM?

2. Korga mnOpuUMEHSIOT TE€OMETPUYECKOE OIpEIEeJEeHUE BEPOATHOCTH?
[ToueMy B 3TUX Cy4dasix HENb3s MMOJb30BATHCS KIACCUYECKUM OIPEICIICHUEM?

3. Jlaiite ompeneneHne cyMMbl coObITui. [IpuBeauTe mpuMephl: CyMMBI
JIBYX HECOBMECTHBIX COOBITHIA; CYMMBI JIByX COBMECTHBIX COOBITUH.

4. ChopmynupyiiTe U JIOKOKUTE TEOPEMY O CIIOXKEHUU BEpPOSTHOCTEH
HECOBMECTHBIX COOBITUH.

5. Jlaiite ompenerneHre TNpou3BeAcHUsS coObITH. [lpuBenure mnpuUMeEpHI:
MIPOU3BEJCHUSI JBYX HE3aBUCUMBIX COOBITHH; MPOU3ZBEICHUS ABYX 3aBHUCHUMBIX
COOBITHH.

6. Uto Takoe ycioBHas BEPOATHOCTH?

7. Chopmynupyiite TeopeMy 00 yMHOXKEHHH BEPOSTHOCTEH I IBYX
coOprTuii (00mmii ciydvai). Kakyio ¢opMy mpuHUMaeT 3Ta Teopema B Ciydae,
KOrjJia COOBITUSI HE3aBUCHUMBI ?

8. IlpuBeaute hopmyiry MOTHON BEPOSITHOCTH.

9. Tlpusenute hbopmyisl baiieca.

10.Yto Takoe cxema bepnysnu?

11.B kakux ciuydasx mnpumensitorcs: ¢opmyna bepuymnu; Teopema
ITyaccona; reopema MyaBpa-Jlannaca?

12.1TpuBeaute mpUMEpPbl AUCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX
BEJINYMH.

13.Yto Ha3bIBaeTCs 3aKOHOM pacHpeAesieHUs] BEPOSITHOCTEH CilydyalHOU
BEJIMYMHBI?

14.Yto Ha3pIBaeTCd MAaTEMATHYECKUM OKHIAHMEM CIy4aMHOM BEJINYWHBI?
Kak ono o6o3nauaercsa? JlokaXnuTe €ro CBOMCTRA.

15.Yto Ha3pBaeTca aucnepcueil ciaydaiiHodM BenuuuHbl?  Kak  oHa
o0o3HauaeTcs? Jlokaxxurte ee CBOMCTBA. Kak B3aMOCBSI3aHbI
CPEIHEKBAAPATUUECKOE OTKIOHEHUE U JUCTIEPCHSI?

16.Yemy paBHBI YUCIIOBBIE XapaKTEPUCTUKH OMHOMUAIILHOTO
pacnpeneneHus; pacapenenenus Ilyaccona?

17.Yto Ha3wiBaeTcs (GyHKIMEH pachnpeneneHusl CIydalHOW BeJIWYHHBI?
Chopmynupyiite ee cBoictBa. B dyem pazmuume rpadukoB (QyHKIUN
pacrpeneneHus s HePEPbIBHON U JUIsl AUCKPETHOW CITyYailHBIX BEJIMYUH?

18.lalite  ompeneneHWe  IJIOTHOCTH  PaclpeliesieHuss  BEpOATHOCTEH
HEMPEPHIBHOM CIIy4ailHOM BEIMYUHBI, CPOPMYIHUPYITE €€ CBOWCTBA.

19.Kak HaliTU BEpOSATHOCTHb TOrO, YTO HENpPEpPBIBHAS CiIy4yaliHas BEIUYMHA
MpUMET 3HAYe€HWE W3 JIAaHHOTO WHTEpBajia, €CJIM W3BECTHA: €€ (PYHKIUS
pacrpeeneHus; €€ MIOTHOCTh PaclpeeiICHUs BEPOITHOCTEH?

20.Kak B3amMmocBsizaHbl ~ (DYHKIIMST ~ pacmpenelieHus ¢ IUIOTHOCTH
pacnpeneneHus BEpOSATHOCTEN CTy4YalHOW BEJIUYMHbI?

21.Haitgute M[X] u D[X] chay4allHOM BEJIWYMHBI, PaCIpPEaACICHHON
pPaBHOMEPHO Ha UHTEpBaJE (a; 8).



22.KaKoB BEpOSATHOCTHBIN CMBICII ITAPAMETPOB @ U G CIIy4YalHON BEIUYMHBI,
pacnpeneseHHON 0 HOpMaJibHOMY 3aKOHY? HamummTe miIoTHOCTh HOPMAJIBHOTO
pacrpeneneHusl.

23.B 4em 3akimouaercs ‘‘mpaBumio Tpex curMm’ ? Kak, mosb3ysce 3TUM
OpaBWJIOM, HAWTH HaWMEHbIIEe W HauOOoJbIIee 3HAYEHHUS HOPMAJIBHO
pacnpeaeieHHON CIy4YalHOW BETUUYUHBI?

24.CxoabpKO MapamMeTpoB UMEET MoKa3zaTeiabHoe pacnpeaenenne? Kak Hailtu
1151 JaHHoro pacnpenenenus M[X], o[ X]?

IIpakTuuyeckas padbora Nel4
Bviuucnenue mamemamuueckozo 0:cudaruA u OUCnEPCUU CIYUAUHOT
6eIUYUHDL

Heau u 3axaumn: 0000IIMTHh U CUCTEMATU3UPOBATH 3HAHUS IO TEME, IPOBECTH
JTMArHOCTUKY YCBOEHUSI CUCTEMbI 3HAHUN U YMEHUI BBINOJIHATD 3a/1aHUS
CTaHAAPTHOI'O YPOBHS.
Bpemsi: 135 muHyT.
Oobecneyenne NPaKTHYECKON padOThI:
KoHCIexT.
Kaprouku ¢ 3agaHusiMu.

1. O6pa3ytoT JI¥ MOJTHYIO TPYMITY CIASAYIOIIUE TPYIIIBI COOBITHIA:

a) ONBIT — OpPOCAaHNE MOHETHI; COOBITHS: AX — TOSIBICHHE repoa;
A2 — nosiBineHue mudpsl;

0) OonbIT — OpOCaHuE ABYX MOHET; COOBITUSI: BX— MOSBICHUE ABYX
repOoB; B2 — nosiBiieHue ABYX LU(p;

B) ONBIT — JBa BBICTPEJIA IO MUIIEHU; COOBITUS: A() — HU OJHOTO
nomnaganus; Ax — ogHO TonajgaHue; A2 — JaBa nonajJgaHus;

T') OMBIT — JIBa BBICTPEJIA [0 MUIIIEHH; COOBITUS: Cx— XOTs ObI OJTHO
nonananue; C2 — XoTs Obl OIMH NPOMaX;

1) OTBIT — BBIHUMAHHUE KapPThl U3 KOJIOABL; COOBITUS: Dx— TOsIBIICHUE
KapThl YepBOHHOM MacTu; D2 — mosiBlieHHEe KapThl OyOHOBOW MacTu;
D3 — nosiBinenue kapThl TpedhoBOit MacTu?

2. B ypne a 6enbix (0) u b yepHbIX (4) mapoB. M3 ypHBI BBIHUMAIOT
(OJTHOBpPEMEHHO WJIM MOCIE0BaTENbHO) ABa mapa. HaliTu BepoATHOCTD
TOTO, 4TO 00a 1apa 0yxyT 6enpimMul.

3. B ypHea 6enbix 1 b yepHbIX mapoB. 13 ypHbI BBIHUMAOTCS
cpa3y nBa mapa. HailTu BEpoSTHOCTh TOTO, YTO 3TU IIapbl OYyT pa3HbIX
LIBETOB.

4. B ypHea Oenbix, b 4epHBIX U ¢ KpacHbIX (K) mapoB. Tpu u3
HHUX BBIHUMAIOTCS Hayral. HalTu BEpOSITHOCTB TOTO, YTO MO KpalHEn



Mepe J1Ba U3 HUX OyAyT OJIHOLBETHBIMHU.

5. bpocatorcs nBe MoHeThl. PaccmarpuBaroTcst COOBITHS:
A — BbInajieHue repOa Ha IEPBOM MOHETE;

B — Brinagenue rep0a Ha BTOPOM MOHETE.

Haiitu BepositHOCTH coObITUSI C = 4 + B.

6. U3 nmonHo# KoJ10/1b1 KapT (52 KapThl) BRIHUMAIOT OHOBPEMEHHO
4yeTbIpe KapThl. PaccMaTpuBaroTCsi COOBITHS:

A — cpeau BBIHYTBIX KapT OyzieT XoTs Obl 0JjHa OyOHOBOM MacTH;
B — cpenu BBIHYTBHIX KapT OyJIeT XOTs ObI OJJHAa YEPBOHHOM MACTH.
Haiitu BepositHOCTh coObiTUst C = A4 + B.

7. V13 moiaHOM K010kl KapT (52 McTa) BEIHUMAKOTCS Cpasy YEThIpe
KapThl. HailTu BEpOSITHOCTH TOTO, UTO BCE 3TH YEThIpE KapThl OYAyT
pPa3HBIX MACTEM.

8. B ypHe o 6enbix U b uepHbIX 1apoB. M3 ypHbI BHIHUMAIOT HayTraja
oJlvH map. HaliTu BeposITHOCTh TOTO, UTO ATOT IIap — OEbIH.

9 B ypHe a 6enbix 1 b yepHbIX mapoB. V3 ypHBI BBIHYJIH OJUH

map M, He IS4, OTI0XKUIN B CTOPOHY. [locne 3Toro u3 ypHsl B3sau
emte oauH map. OH oka3zazucs 6enbiM. HaiiT BEpOSATHOCTB TOTO, YTO
MIEPBBIN 1A, OTIOKEHHBIN B CTOPOHY, — TOXKE OEJIBIN.

10. B ypae a 6enbIx 1 6 4epHbIX MApOB (a >2). 13 ypHbI BEIHUMAIOT
cpa3y nBa mapa. Hailtu BepoSsTHOCTB TOTO, 4TO 00a 1mapa Oy IyT OeIbIMH.

«2» «3» «4» «5»

0-5 6-8 9 10

IIpakTuyeckas padora Ne§8.
«BblYHC/IeHHEe MATEMATHYECKOT0 0KUAAHUSA U JUCTICPCHH CIYYANHOU
BEJIUYMHBD)
Heub: 3aKkperieHne TEOPETUYECKOr0 MaTepraa o U3y4YEHNIO CPETHETO
KBaJPaTUIHOTO OTKJIOHEHUS IUCIIEPCUM TUCKPETHOM CIIyYalHOW BEITUYUHBI
Meroanueckue ykazaHus
Jucniepcust MeeT pa3MEPHOCTh PABHYIO KBaJpaTy
Pa3MEPHOCTH CIIyYaliHOM BeIUYMHBL. [103TOMY B TEX Cilyyasix, KOra )KeIaTelbHO,
YTOOBI OLIEHKA PAaCCEIHMs UMella Pa3MEPHOCTh CIIyYailHOW BEIMYUHBI, BBIYUCIISIIOT

HE JIMCIEPCHUI0, a CPEAHEE KBAIPAaTUUECKOE OTKIOHEHHE:! o{x)- D{x)
Cpeanee KBaJpaTUUYE€CKOE OTKJIOHEHUE PaBHO KOPHIO KBAJPATHOMY U3 JUCIIEPCHH,
MO3TOMY €T0 pa3MEPHOCTh PaBHA Pa3MEPHOCTH CIy4ailHOW Benu4yuHbl. Hampumep,




eciid X BBIPAXKAETCS B JIMHEUHBIX METPAX, TO °(x }Tome BBIPAXKAETCS B JIMHEHNHBIX
MeTpax, a D(X) — B KBaJIpaTHBIX METpax.

2. Ilpumep:
Haiimu cpeonee ksadpamuunoe omrkionenue cayuaunou eaudunsvl X, 3a0aHHOU
CRe0YIOWUM 3AKOHOM PACNPEOeTeHUSL.

S TSI NG N

0.2
0.15
0.35
0.3

Pewenue.

Havioem mamemamuuecxoe oxcuoarnue M(X):
M(X)=2%0.2+4*0.15+6*0.35+8*0.3= 5.5

Cocmasum 3aKoH pacnpedeienus ciyuainoil eenuyunbl X :

XZ

4
16
36
64
P
0.2
0.15
0.35
0.3

M(X°)=4*0.2+16*0.15+36*0.35+64*0.3=0.8+2.4+12.6+19.2=35
D(X)=M(X’)-M*(X)=35-(5.5)*=35-30.25=4.75
Haiioem cpeonee keadpamuunoe omkionenue:

(X)) ={D(X) =475 =2.10

IIpumepsl 1J151 CAMOCTOSTEIHHOT0 PelIeHUs
1. JlaHo cnenyroniee pacnpeiesieHue JUCKPETHOM CIIy4ailHOM BEJIMYMHBI X
X

1
2



4

5

P

0.31

0.1

0.29

0.3

Haiitu ee MareMaTu4eckoe OXKHUIAHKUE, TUCIIEPCUIO M CPEAHEKBAIPATHYHOE
OTKJIOHEHHUE, UCTIONL3YS (POPMYJIBI UIS UX OMPEEICHHUS.

2. JlaH psan pacnipefenieHus: JUCKPETHOM CilydyallHOM BEJIMYUHBI X:

X, | 10 20 30 40 50 60
P, 1024|036 0,20]| 0,15 | 0,03 | 0,02

Haiitu ee MaTeMaTHuueckoe OXKHMIaHUC, TUCIICPCUIO U CPCAHCKBAAPATHYIHOC
OTKJIOHCHHUC.

3. Cny4aiinas BennunHa X 3aJ1aHa CIEAYIOIINUM 3aKOHOM PacCIIpeIeICHNUs

X
1

3

6

8
DI
0,2
0,1
0,4
0,3

HaiTu M(Xx) — MatremaTuyeckoe oxuaanue, D(x) — nucnepcuto, o(x) — cpeliHee
KBaJIpAaTHYECKOE OTKJIOHCHUE CITyYaiiHON BEJIMUUHBI

4. Haiitu cpegHee KBapaTUYECKOE OTKIIOHEHUE CITyYalHOU BEJIMYUHBI X ,
KOTOpasl 3a/1aHa CIEAYIOLIUM PSAIOM paclpeacICHuUs

X
2
3
10
P
0,1



0,4
0,5
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