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YuebHo-meToanueckuii komIiekc no auctumuueEH.01  [lpuxknaounas
Mamemamuxka COCTaBJICH B COOTBETCTBUM C TpPEOOBAHUSIMU K MHUHUMYMY
pe3yJbTaTOB  OCBOCHHUS  JUCIUIUIMHBI, U3JIOKeHHbIMU B DenepanbHoOM
rocyJapCTBEHHOM CTaHJapTe CpeAHEro npoecCUOHANIBHOTO 00pa3oBaHUs IO
creruanbHOCcTH(08.02.10 CTpOoUTENBbCTBO JKEJIE3HBIX JOPOr, MyTh M IyTEBOE
XO035IUCTBO, YTBEPKACHHOM MpHKa3oM MuHucTepcTBa oOpa3oBaHust U Hayku PO
oT 13aBrycra 2014 r. Ne1002.

YuebHo-MeToAMUEeCKUM KOMIUIEKC To auciuiuube (manee YMKI)EH.0]
Ilpuknaonas  mamemamuxa  BXOOUT B Mamemamudeckuti u  ooOwull
ecmecmeennonayynwli  yuxaOIIOII  w  sBHOAETCS  4YacTblO  OCHOBHOM
npodeccuoHanbHol oOpasoBatenpHOM TporpaMmbl  OI'BIIOY  «VinbsHOBCKUMT
TEXHUKYM  JKEJIE3HONOPOKHOr0  TpaHcmopra»no  crnenuansHoctd  08.02.10
CTpouTenbCTBO KENE3HBIX JIOPOT, MyTh U MYyTEBOE XO35AUCTBO, pa3pabOTaHHOU B
COOTBETCTBHHM C IPUMEPHOUN 00pa30BaTENBHON TPOrPaMMOIil.

YuebHo-MeToAMUEeCKUM KOMIUIeKC 1o auciumuueFEH. 01 [lpuxknaounas
MamemMamuka apecoBaH 00y4YarMUMCIOYHON GOpMbI O0yUEHHUS.

YMK]] BkiIrOYaeT TEOPETUUYECKUI OJIOK, MEPEUCeHbh MPAKTUUECKUX 3aHITHUH,
BOIIPOCHI /I CAMOKOHTPOJIS, IEPEUEHb TOUEK TEKYIIEero (pyOesKHOTr0) KOHTPOJIS
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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)=4.
I—ra
Onpenenenne HenpepbIBHON pyHKkuun. OyHKIUSA f(X) HENPEPHIBHA B TOUKE 4,

lim f(x) = fla).

T
Brruncnenue npenenoB GyHKIMNA OCHOBAHO HA MPUMEHEHUU CIIEAYIOITUX
OCHOBHBIX TEOPEM:
TEOPEMA 1. [Ipenen cymmbl IBYX (PYHKIIUM MPU X CTPEMSIIIIEMCS K @ PaBEH
CyMMe MpeJIeoB 3TUX (QYHKIIHMA, TO €CTh
lim (f(x)+g(x))= lim f(x)+ lim g(x).
A X I
TEOPEMA 2. [Ipenen npousBeneHus AByX (PyHKINI pu X CTpEMSIIIEMCS K a
PaBeH MPOU3BEICHUIO MPEJEIOB dTUX (GYHKIIUN, TO €CTh
lim{ f(x)g(x))= lim f(x)- lim g(x).
X—ra X—ra X—ra
TEOPEMA 3.[Ipeaen yactHOTO NBYX (DYHKIIMN TIPH X CTPEMSIIEMCS K a PaBeH
YaCTHOMY IIPEAEINIOB, €CIIN NPEIE 3HAMEHATEN OTIIMYEH OT HYJIS, TO €CTh

f MW

lim = — , ecmd lim g(x)=0
x—a g(x)  limgix) x—a
r—a
U paBeH IUTI0C (MUHYC) OECKOHEYHOCTH, €CJIM Ipeest 3HaMmeHares 0, a mpeaen
YHUCJIIMUTCIISA KOHCYCH U OTIIMYCH OT HYJIA.
BBIUMCJIEHUE ITPEJIEJIOB

Ipumep 1.



lim(x +3)= lim x + lim 3= 7+ 3=10.
=7 x—=7 x—7
Kommenmapuii. 3nech Obl1a HCTIOJIB30BaHA TE€OPEMA O IIPEAEIIEC CYMMBI.

IIpumep 2.

lim(3x +2) llm(S.x)Jr lim2 lim3-limx+2

lim 3x+2 _ x—] x—1 N . R ) —
—12x—7  lim(2x - ?) llm(Z.x)Jr llm( 7y lim2-limx—7
x—1 x—>1 x—1 x—>1 x—>1
3-1+2
=——=5/(-5)=-1.
2-1-7 =3

Kommenmapuui. Ha nepBom 1are Obuia mpyuMeHEHA TeopeMa 0 IIpejielie YacTHOrO,
TaK Kak IMpejell 3HaMeHaTels He paBeH Hyo. Ha BTopowm 1miare ucnosib3oBanach
TeopeMa 0 Ipejiesie CYMMBbI JUTsl YUCTUTENs ¥ 3HaMmeHaTens apoou. [locne Obuia
IpUMEHEHa TeopeMa O MpeJiese MPOU3BeICHHUS

IIpumep 3. Haiitu npenen
. x°—4
lim ——.
=2 X—2
3HaMeHAaTeNb U YUCIUTENb IPOOH TIPH X CTPEMSIIEMCS K 2 CTPEMSITCS K HYJIIO,

IIO3TOMY T€OpPEMA O IPEAEIIE YACTHOIO 3€Ch HEMPUMEHNMA. B Takux ciaydasx
HY>KHO TIOMBITAThCA YIPOCTUTH Apo0k. Meem

-4 _(x-2)x+2)_
x—2 x—2

910 HpeO6p8,30BaHI/I€ CIIPAaBCAJINBO IIPpU BCCX 3HAUCHUAX X, OTIINYHBIX OT 2,
IMO3TOMY B COOTBCTCTBUU C OIIPCACIICHHUCM IIPCACIIa MOKCM HAIINCATb

+ 2.

2_
lim 4~ (x 2Xx+2)—]un(x+2)—lunx+—hn12—
=2 x—2 H»z x—2 x—2 =2 x>0
=2+2=4

3aaHue: BbINOJHEHNE 3aJaHNUS MIPEAIN0JIAraeT HaJIu4ue pa3BepHyTOro
pelleHusl.

4 HCIIOJIB3YA KAPTOYKH C BADHAHTOM 3aJaHUN, BBIMTNC/IINTD:

Breruucnure:

a) 11 11m(2x +1) 6) 1111’1\/7 B) hm x? r)lim> n) L] 1111’1\/7

x—2

2. Beruuciure npeaensl CIeayomnX q)yHKuI/m.

a)hm(x -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

’ 53"
6) }I}%w*

it X +x+3
B —
M
3. Ucnonb3ys pas3noxkeHue Ha MHOKUTEIU Ipeo0pa3oBaTh APOOU U BIYUCIUTH

npeaen (byHKuI/H/I B TOYKE:

1 x? - 1 x* -9 1 x? =25 1 x> —49 1 x* =16
a) Lnll 6) 1m 3 B) m- r) m= - 1) m=
x-3
2) lim 5 5
. (x=2)7 -
6) llm—;
x—0 X
1 X2 +5x+6
B) Y1_>H21x +x-2°

4. Halitu nipenen GyHKIMU B TOUYKE, UCIIOIB3YsI CIOCO0 n30aBIeHUs
3HaAMEHATEJISI(YUCIUTENSA) OT UPPALIMOHAIBHOCTH (IOMHOXKHUTH Ha COMPSIKEHHOE
BBIPAKEHUE):

a) llm ? 0) hm\/— (3 B) l1m\/T—15_2.

x—0 x—5

1 3aganusa Kaxxaoe 2 ¥ 3 3aaHus KaX10€ 4 3amaHus KaxkJi0e
oleHuBarTCsa B 1 0amt olleHUBaeTcA B 2 Oasuia OLICHUBAETCsA B 3 Oaruia
5 Oau1oB 22 Oamna 12 0anoB

«2» «3» «4» «S»

0-19 6. 20-27 ©. 28-34 0. 35-37 0.

IMpakTuyeckas padora Ne2: [Ipasmia nuddepennnpoBanus.
Leab: mpoBecTH AMATHOCTUKY YCBOCHUS! CUCTEMBI 3HAHUN U YMEHHI BBITTOIHAITh
3alaHus
3agauM: BHIIBUTH YPOBEHb YCBOCHUS 3HAHUNA YYAIITUMHUCS.

NHcTpyKuys Mo BHINOJHEHUIO Pa00ThI

Ha BpInosiHeHrEe KOHTPOJIbHOM paboThl Mo MaremaTuke aaercs 90 MUHYT.
Pabora coctout u3 2 yacteil u coaepxut 18 3ananuil.

Yacte 1 cogepxut 10 3amanuit (Al — A10) 6a30BOro ypoBHS MO MaTrepHaiy
paznena «[IpousBogHas u ee MpUMEHEHUE» U OlIEHUBaeTcs B 2 Oaiia.

Yacte 2 coumepxut 2 Oosee cinoxkubix 3amanuii (Bl, B2) mo marepuany
paznena «[IpousBogHas u ee MpuMEHEHHE» U OIICHUBAETCS B 5 OAIJIOB.

[Ipu BBINOTHEHUM BCEX 3aJaHUI HYKHO 3alKCcaTh IOJHOE PEIICHUE U OTBET.
CoBeryeM Jisi SKOHOMHHM BPEMEHM NPOMYCKaTh 3aJlaHUE, KOTOpOe HEe yma€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. Haiigute npou3BoaHyI0 QYHKIIUN y = 4x°.
1) 12x° 2)12x 3) 4x° 4) 12x°

A2. Haitnure npou3Boguyto GyHKuu y = 6x—11.
1)-52)11 3) 64) 6x

x—1
A3. Haiinute npou3BoAHYyO QYHKIIUNA V = —

I x-1_2x+1 1
1)_?2) 2 3) 2 4)?

A4. HaiinmuTe mpon3BOAHYIO GYHKIIMK Y = XSIn X,
1)sinx—xcosx2)sinx+xcosx 3)cosx4)x + xcos x

. 2 |
AS. Haiingute npou3BoaHy0 GyHKIMM Y =X +SIX BTOYKE X, =7,

7z* -1 2)27+1 3)27—14)2r
A6. Beruncnure 3HayeHuEe TPOU3BOAHON QYHKIMH Y = x2—4— 3;2 +2Xx B TOYKE
X,=2.
1)102) 12 3)8 4)6
A7. Haiture npoussoamyio ¢yukmma y =sin(3x+2).
1) cos(3x+2) 2) —3cos(3x+2) 3) 3cos(3x+2)  4) —cos(3x+2)

y 2
AS8. BbluncuTe 3HaUeHHE TIPOU3BOAHOM GyHKIME ) = 3X ~12/x B TouKe x,=

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

1 T
A9. Beruuciure 3HaueHre NPOU3BOAHON QyHKIMKU )V = Etg (4x - ) + 7

T T T
BTOUKE X) = . D2 274 DT

A10. Haitnure npou3BoaHy0 QyHKIHA y = x° cos x .
1)2xsinx 2)—2xsinx3)2x cos x + x” sin x 4) 2x cos x — x” sin x



B1. Beruucnure 3naueHue npoussoaHoil pynkuun Y =14v2x-3 B Touke x,=
26.

B2. Haiigute 3Ha4eHue X, MpU KOTOPHIX MPOU3BOAHAS GYHKIIMM )Y =——— paBHA
X

0.

Bapuanr 2

Al. Haitnure npou3BogHyt0 GQyHKIUHA Y = §x6.

1
1)2x°2)2x° 3)§X54)6x5

A2. Haiinute npousBoaHyto GyHkiuu y =12-5x.

1)72)12 3) -54) -5x
x+3
A3. Haiimute npou3BOoAHYIO QYHKIIUU )V = —
R o i S A
) ) B )

A4. Haitnure npou3BogHyto GpyHkuun Y =XC0SX,
1) cosx —xsinx2)cosx+xsinx 3) —sin x 4) x—sinx

T
AS5. Haiinure npou3BoaHy0 GYHKIIUA Y = x> +coSx B TOUKE Xy = 5

T
Nz -1 yr+1 3)5—14)7r—1
. X 5x7
A6. Beruuciaure 3Hau€HUE MTPOU3BOIHOM (byHKuym y= ?— +3Xx B TOUKE
X,=2.
1) 13 2) 3 3)8 4) 27

A7. Haitnure npou3BoHy0 GQyHKIUU Y = COS(SX - 2) .
1) —2sin(5x—-2) 2) —5sin(5x—2) 3) 5sin(5x—2)  4) sin(5x—2)

1
AS8. Bprunciaure 3Ha4eHUE MPOU3BOJIHON QYHKIIMU )V =——VX B TOUKe X, = Z
X

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

A9. Borunciure 3HaueHne poU3BoaHOM yrkimu Y =1+ cig (2x + ﬂ)
T

1
BTOUKE X, = R 1)2 2)-1 3)-2 4)—5

A10. Haitnure npou3BoaHy0 QyHKIMKA y = x” sin x.
1)2xc08x2)2xsin x — x* cos x 3) 2xsin x + x° cos x 4) —2XCOS X



B1. Beruucnute 3nauenue npoussoguoi pynkmuun Y =30V4-3x B Touke x,=
-7.

x+2
B2. Haiigute 3HadeHue X, MPU KOTOPHIX MPOU3BOAHAS GYHKIIMM )Y =——— paBHA
X

0.

OTBeETHI:

Bapuanr | Al |A2 |A3 |A4 |AS5 |A6 |A7 |A8 | A9 | Al0 |Bl 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 | A5 | A6 | AT | A8 | A9 | A10 | Bl | 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 ©.

IIpakTnueckas padora Ne3
«BbruucieHne HHTErpagoB C UCIOJIb30BAHUEM METO/Ia 3aMEHBI IEPEMEHHOMN 1
MHTETPUPOBAHUS 110 YACTAM
enb: mpoBecTH TUATHOCTUKY YCBOCHUSI CUCTEMbI 3HAHUN U YMEHHU BBITIOJIHSThH
3a/1aHMUs.
3agauM: BHIIBUTH YPOBEHb YCBOCHUS 3HAHUM YHAIIUMHUCS.
NHcTpyKums mo BLINOJHEHUIO Pa00ThI
Ha BrimosiHeHne KOHTPOJIBHOM paboOThl O MatemaTuke maercs 90 MUHYT.
Pab6ora coctout u3 3 gacteit u conepkut 12 3agaHuid..
Yacte 1 comepxut 4 3amaHuii 0a30BOro ypoBHS IO MarTepHaly pasjerna
«nTerpam.




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.
Heo0xoxumo 3HaTh: onpezenenue quddepeHnnansHoro ypapHenus [ nopsiaka c
pa3AeNAIOIMMHUCS IEPEMEHHBIMU, METOJT UX PELIEHUS.
Heo0xogumo ymers: pemath auddepeHnuanbabie ypaBHenus [ nopsiaka ¢
pa3AeNAIOIMMHUCS IEPEMEHHBIMH U BBITIOJIHATH IPOBEPKY .
Teopernveckas yacTb
Onpenenenue 1. YpaBuenue, cogepxaiiee auddepeHnuan QyHKIUN Wik
MPOU3BOIHYI0, Ha3bIBaeTCs AU(GHepeHIIUATHHBIM.

Hanpumep: y'=4x* —5x, (3—x)dy = ydx, Z—y = 6sinx .
X

Omnpenenenne 2. Pemenvuem nuddepeHnanb,HOr0 ypaBHEHUsI HA3bIBACTCS BCSKas
(GyHKIM, KoTOpas oOpallaeT JaHHOE YpaBHEHUE B UICTUHHOE PaBEHCTBO.
Yupaxuenue. [TpoBeputs: SBisiercs GyHKIUS y = e >* pelIECHUEM
muddepeHIraIbLHOro ypaBHeHus y' =2y .

[Iposepka:
Haiiném npousBoaHyt0 QpyHKIIMK:
Y = (e—Zx)! e (2x) = e (=2) = e
[ToncTaBuM HaliIeCHHOE BbIpAXKEHHE B JIEBYIO YAaCTh YPABHEHUS:
—2¢™" =-2¢7" JleBast uacTh paBHA IIPaBOIi, CIIE0BATENLHO, aHHAS DYHKIUS
y =e > sSBIseTCS penieHrueM audpepeHIatbHOr0 ypaBHeHust y' =2y .

Onpenenenue 3. YpaBaenue suaa ¢((y)dy= f(x)dx, B KOTOpOM IepEMEHHBIE

pPacrnoJIOKEHbI B Pa3HBIX YACTAX YPAaBHEHHUSI, Ha3bIBaeTCs AU PepeHunaIbHbIM
ypaBHeHueM I nmopsiaka ¢ pa3aeJslOIUMHUCSH IlepeMEeHHbIMM.
Merton perieHusi OCHOBaH Ha MHTErPUPOBAHUM KaXJI0W YaCTH YPAaBHEHHS.

Ilpumep 1. Pemuts ypaBHenue: )’ =2x.
Pemenne: u3 Gpopmyisl nuddepernuana GpyHkiuu dy=)'dx BeIpazum

, _dy .dy
IIPOU3BOJIHYIO ' = p [ToncraBum B ypaBHEHHUE. Y PaBHEHUE IPUMET BUL: e 2x.
X X

JlomHOkUM ypaBHeHHE Ha dXx, Toraa dy=2x-dx
[IepemenHubie pa3zneneHbl. MOKHO HHTETPUPOBATH: _[ dy = ZIx-dx

2
:2x i C

y

y=x>+C - 3TO pelICHNE Ha3bIBACTCS OOIIMM.

[IycTe 3amanpl 3HaYEHUS IEPEMEHHBIX X=1, y=3 — 3TO HavaybHbIC yCI0BUA. OHH
HY’KHBI, YTOOBI IOJYUYUTh YACTHOE pPelleHne, B KOTOPOM OyAET ONpeIesIEHO
3Ha4YeHHUe KOHCTaHThI C.

ITogcraBuM 3HaueHUs IEPEMEHHBIX B ypaBHeHUE U BbipasuM C.



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

y =x’+2 - 4acTHOe penieHue muphepeHIuaILHOTO YPAaBHEHHS.

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

Paznenum ypaBHeHue Ha xy

xdy _ ydx  CogpaTim IpoGH.

yoooxy

D _ & Moxuo AHTETPUPOBATH:

y x

-t

In|y|= In|x|+ C 3aMEHHUTH C ~ In C

In|y| = In|x|+ In C ITo Teopeme o norapudMax in|y| = In Clx|

TOT/1a OOIIMM PEICHUEM OYIET: |y|= C -|x| nma y=Cx

[ToncraBum KoopauHATHI TOUEK: Xx=5, y=10
102C-5:>Cz%z2

Takum oOpa3omM, y=2x- 4aCTHOE peEIICHHUE.
IIpumep 3. Haiitu yactHoe perrenue: 2y’ =y (0;1)
Pemienue: 2@:y (T.K. ' :d—y)
dx dx

2dy =ydx Pa3nenum ypaBHEHHUE Ha «y»

2dy _ ydx
y y
dy
2| —=|dx
-]
2In|y|=x+C [Tycte C=InC u x =Ine".

2In|y|=Ine* +InC . ITo Teopemam o orapudmax mnosydaem: Iny* = ln(Cex)
y* = Ce*-00111eC pEIICHHE

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

I’ =C¢

1=C-1

C=1

y* =le*

y? = e - yacTHOE penieHne JudPpepeHnanbHOr0 ypaBHEHUSI.

3x-2  dx
y+4 dy
Pemenue: npeobpasyem ypaBHeHUE K BULY: (3x-2)dy=(y+4)dx
Paznenum ypaBHenue Ha (3x-2)(1+4)

dy  dx
m C3x-2
JlaHHBIC HHTETPAITBI PEIIaeM METOJIO0M IOJACTAHOBKHU

IIpumep 4. Haiitu ob1uee penieHue:

Mo:xHO HHTErpHpOBATE: | b _ [ d
y+4 3x-2



z=y+4

a)j =ldz=(y+4)dy —jdz:1n|z|:1n|y+4|.
dz = dy :
[z=3x-2
dz=03x-2)dx
ledz 1 1
6)j3x 5= dz =3 =3 §:§1n|z|+C:§ln|3x—2|+C.
dng
L 3 |

PCByJ'IBTaTI)I IMOACTAaBUTb B YPABHCHUC!
In|y + 4| = %ln|3x+ 2|+InC, rme C~InC

1
Iny +4| = In(3x +2)* +InC ( 1m0 TeopemMaM 0 jorapudmax)
1

Inly +4|=InC(3x +2)°
y+4=C-Y3x+2

y = C{3x + 2 — 4-00111€€e penieHue

IIpoBepnbTe cedsi:

Ne | ITpumepsl OtBeTsl
1. Y =11-5x (-1;1) y=11x—§x4+13l
4 4
2dy d
2| S0 y?=2x
3. 2y(x+1)dx=xdy y=Cx’e™

3ananueNel. [IpoBeputs, sBaseTcs U GyHKIUS periearneM 1uddepeHInanTbHOTo
YPaBHEHHUS.

— 52 _
1 y=%x3+x+5y'=3x2+l 2 y=x"+Tx+10 y'=2x+7

1 3 1 2 ' 2 4 1 ' 3 1
=—x"+—x +8y' =x"+x+1 =3x"+—x+3 )y =12x" +=
3|y 3 > y 4 |y > y >

_ 2 r_
5 y=§x3+x+3y'=x2 6 | V=% +10 y'=2x

43 2 r_ 2
7 y=%x4+3x2+7 y' =4x> +9x° g | y=X H4xT+x y =3x" +8x

4

9 | y=x’-10x>+11 )y =3x-20 10 y:xT+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 P 12 1
15| y=1g8xy' = — 16| y=e"y'=—y
cos” 8x 9




3apanueNe2. Halitu yactHOE penieHue.

1 | Q—y)dy=xdx (1;2) 2 | V' =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 | X’dx=y’dy (-1;1) 8 | 2ydy=(1+x)dx (1;4)
LU
9 | =8+ —15 O-4) |10 ax "
(1;1)
ydy=(7x-1)dx Y =x"+2x" —12 (0;-
"o 1214
dy_ x (-1:2) xdx—3dy=0
131 % "2, 14 (0:5)
"y . _ 3
15 V' =2x—-6 (0;4) 16 dy = (2x Sx)dx
d:1)
3apanue Ne3.Haiitu oO1iee pemeHue.
dy 3 2y.,2
1 E=2(y—3) 2 | A+ y)xdx—(1+x*)y’dy =0
3 | (y-4dx+x’dy=0 4 | I-x)dy—(y—1)dx=0
5 | 2x—1)dy=(y+1)dx 6 2(x + l)dy = ydx
7 x*dy +(y—=1dx =0 8 | (x* +Ddy = xydx
9 | (3x+2)dy=(4y+3)dx 10 (y2 —4)dx+x2ydy =0
11 (x+1)dy=2ydx 12| Yy =2y-1
13 | (x+1)dy=(2y+1)dx 14 | 2(x+1)dy = ydx
15| y(x* +1)dx = xdy 16 (l—x2 )dy+xydx=0

IIpakTnueckas padora NeS
«Onepanun HaJl MHOKECTBAMM

esib: 3aKpenuTh HABBIKU OCYILIECTBIICHUS OIEpAIIMi HAJl MHOKECTBAMHU, HABBIKU
UCIIOJIb30BaHuUs quarpaMm ODiepa-BenHna.
Ilepex HayaI0M 3aHATHS HEOOXOAMMO 3HATH: TTOHATUS MHOKECTBA,

MMOJMHOKECTBA, YHUBEPCAIIBHOTO MHOKECTBA, IEPECEUCHUS MHOKECTB,

00beIMHEHNSI MHOKECTB, Pa3HOCTH JIBYX MHOKECTB U JOTIOJTHEHUS; TOHSATHE
nuarpamm Jitnepa-BenHa.
Iloce okoHYAHMSI 3aHATHA HEOOXO0AMMO YMeTh: HAXOAUTh NIEPECECUCHHUE,

o0beuHEeHne, pa3HOCTh U JOTIOJTHEHNE MHOXKECTB, B TOM YHUCIIE C
UCIIOJIb30BaHUEM JarpaMMm Jiinepa-BenHa.




OcHoBHbIE TeopeTHYECKHE MOJI0KEeHNS M IPUMeEPbI pelleHUs] TUIIOBBIX
3aJJaHuH.
Ilonamue muoscecmea. Iloomnorcecmea.
[ToHsATHE MHOKECTBA OTHOCUTCS K aKCHOMATUYECKUM MOHSITHUSAM MaTEMaTHUKHU.
MHO0:kecTBO — COBOKYITHOCTb ONPEEIEHHBIX, PA3INYUMbIX MEKIY COO0M
00BEKTOB, pacCMaTPUBAEMBbIX KaK €MHOE 11eJI0€, U 00J1a1aro11as HEKOTOPbIM
OOIIIMM CBOWCTBOM.
Hmeercs Tpu BaXKHBIX MOMEHTA, XapaKTEPU3YIOIIUX MOHATHE MHOXKECTBA!
1) 00BeKTHI, BXOAIIME BO MHOKECTBO, ONPEICAEHHBIC — T.€. JUIsl KaXkKI0r0
00BEKTa MOYKHO OJTHO3HAYHO CKa3aTh, MPUHAJICIKUT JIM OH JTAHHOMY MHOYKECTBY
WJIU HET;
2) 00BbEKTHI, BXOJSIINE BO MHOXKECTBO, PA3TUINMbI MKy COOOI — T.€. BO
MHOYXECTBE HE MOYKET OBITh IBYX WJIM 0OJIee OJIMHAKOBBIX 00BEKTOB;
3) Bce 00BEKTHhI, BXOJSIIME BO MHOKECTBO, MBICIATCS KaK €UHOE 1IEJI0€ — T.€. BO
MHOYXECTBE a0CTParupyroTcsi OT CBOMCTB OTAEIBHBIX 00BEKTOB, HO TOBOPST 00
00111eM CBONCTBE MHOXKECTBA, KaK €JMHOTO 1I€JIOr0; TaKOe 00I1ee CBOMCTBO
HA3bIBAIOT XapaKTEPUCTUUCCKUM.
Hanpumep, M0OXHO TOBOPUTH O MHOYKECTBE BCEX KHUT JaHHON OMOJIMOTEKH,
MHO>KECTBE BCEX BEPILIMH JAHHOTO MHOTOYTOJIbHIUKA, MHOYKECTBE BCEX
HATYpaJbHBIX YUCEJ, MHOXKECTBE BCEX TOUYEK JTAHHOMN MPSIMOM.
MHuosxecTBa 0003HaYaIOTCS MPOMUCHBIMHU OyKBaMH JIATUHCKOTO
andasurta: A, B, C, D u 1.1. O0BEKTbI, BXOSAIINE BO MHOKECTBO,
Ha3bIBAIOT 3JIEMEHTAMM.
Hanpumep:
— MHOKECTBO OYKB pyccKoro aydaBuTa;
— MHOECTBO HATYpaJIbHbIX YHUCEIL;
— MHOYECTBO CTYJICHTOB, CUJISIIIIKX HA 1-M psiy.
MHOXeCTBO, COCTOSIIIEE U3 KOHEYHOTO YUCIIa 3JIEMEHTOB,
HA3bIBAETCS KOHEYHBIM, B IPOTUBHOM CITy4ae MHOKECTBO
Ha3bIBaETCs 0eCKOHEeYHBbIM. MHOXKECTBO MOXKET COAEPKATh U BCETO JIUIIb OJIUH
a1eMeHT. MHOXeCTBO, HE CoJiepKalllee 2JIEMEHTOB, HA3bIBACTCS MYCTHIM U

o0o3Hauaercs Q.

MHoxectBa A U S|, pACCMOTPEHHBIE BBIIIE, — KOHEUHBIE, @ MHOXKECTBO N —
OeCcKOHEYHOE.

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

— OyKBa «09» MPUHAJICKUT MHOKECTBY OYKB PyCCKOTro ajipaBUTa;
— OykBa «0eTa» He MPUHAJICKUT MHOKECTBY OYKB pyCCKOTo ajndaBuTa;



— YHUCJIO0 5 MPUHAJJICKUT MHOKECTBY HATypaIbHbIX YUCEIT;

— YHUCIIO 5,5 — HE MPUHAJIJICKUT MHOXKECTBY HATYPaIbHBIX YHUCEIL;

— Bonpaemap He cUIUT B IEPBOM PsIATY.

Takum 00pa3om, eciii MHOKECTBO COJICPIKUT KOHEUHOE YUCIIO DJIEMEHTOB, TO OHO
MOKET OBITh 33J]JaHO TIEPEUUCIICHUEM €r0 3JIEMEHTOB. MHOXECTBO MOXKET OBIThH
TaKKe 3aJIaHO IIPU OMOIIM MPaBUIIA, MO3BOJISIOIIETO ONPEACIINUTD, SIBIASETCS JIU
JAHHBIN 0OBEKT JIIEMEHTOM MHOXeCTBa WK HeT. [Ipu 3anucu npaBuio, 3aiaroiiee
MHOECTBO, OTAEJISIETCS BEPTUKAJIBbHON YEPTOU WIIA IBOETOYUEM.

Hanpumep,

1) - MHOXKECTBO YnCeN, IPUHAIIISKAIINX OTPE3KY (I10pa3yMeBaeTCs MHOKECTBO
JNEUCTBUTEIBHBIX YHCEII, KOTOPBIE MEPEUNUCIIUTD YEPE3 3aISTYIO YKE
HEBO3MOXKHO);

2) - MHOXECTBO PallUOHAJIBHBIX YUCEN, TO €CTh, YUCEN, IPEACTABUMBIX B BUJIC
JpoOH C LIEJIBIM YUCIUTEIEM U HATypalbHBIM 3HAMEHATEIIEM.

MHuosxecTtBO B Ha3zpIBaeTcss MOAMHOKECTBOM MHOXKECTBA A, €CIIU KaXKIbIN
3JIEMEHT MHOXKECTBa B 0JTHOBPEMEHHO SIBIISIETCS DJIEMEHTOM MHOXKECTBA A.
NubiMu cioBamMu, MHOKECTBO B copep:kuTcs BO MHOKECTBE A: . 3HAUOK
Ha3BIBAIOT 3HAYKOM BKIIOUCHUSL.

Hanpumep:

A —93T0 MHO)KECTBO OyKB pycckoro andasurta. Ob6o3nauum yepe3 C —
MHOKECTBO €Tr0 I'JIaCHBIX OYKB, KOTOpO€ OyAeT MOJIMHOKECTBOM MHOXKECTBA A.
Torpa: .

[TycTs 3amansl MHOKecTBa A = {1, 3,5, 7} u B = {3, 5}. OueBusno,
yto B ecTh MOAMHOKECTBO A, T.C. .

MHuoxecTBO N HaTypaabHBIX YHUCEII ABJISIETCS TOIMHOXKECTBOM
MHOKECTBA Z IEeNbIX YHUCel, T. €. .

W3 onpeneneHus MOJIMHOKECTBA CIEAYET, YTO JIF0OOE MHOXKECTBO SIBJISETCS
MOJAMHOKECTBOM CaMoOro ceosi, T. €. CIPaBEeAJIMBO YTBEPKIACHHUE . [ '0BOPSAT,

4TO A — caMo€ IMUPOKOE MOAMHOKECTBO A. ITycToe MHOXKECTBO SIBISAECTCS
MOJAMHOKECTBOM JIF000T0 MHOKeCTBA. [ycTOe MHOKECTBO SIBJISIETCSI CAMBIM Y3KUM
MOJIMHOXECTBOM JIFOOOTO MHOKECTBA.

3apukcupoBaHHOE KAaKMM-JIHOO 00pa3oM MHOKECTBO 0OBEKTOB, TOMYCTUMbIX MPU
JTAHHOM PAaCCMOTPEHHUH, Ha3bIBAIOT YHUBEPCATbHBIM MHOKeCTBOM (0a30BbIM
MHO>XECTBOM, OCHOBHBIM MHOKE€CTBOM, YHHBEpcYMoM). HacTo o6o3Hauaercs U.
MuoxectBa A u B cuntaroTcs paBHbIMH, €CJIM OHU COCTOSIT U3 OJIHUX U TEX

e DJIEMEHTOB. PaBeHCTBO MHOXKECTB 0003Ha4ar0T Tak: A = B.

Onepayuu nao muosxcecmeamu. /luazpammul Jiirepa-Benna.
Ilepeceyennem MHOkECTB A U B Ha3pIBaeTCs MHOKECTBO, COCTOSIIIEE U3 BCEX
AJIEMEHTOB, MPUHAJJICKAITUX U MHOXKECTBY A 1 MHOKecTBY B. O6o3Hauaercs .
O0BbeauHenneM MHOkecTB A 1 B Ha3wsIBaeTcs Takoe
MHOXECTBO , K&KJIbIH 3JIEMEHT KOTOPOTO COACPIKUTCS XOTS ObI B OJHOM U3
MHOxecTB A win B. O60o3Hauvaercs .

Pa3HoCTBIO 1BYX MHOKECTB A M B Ha3bIBaeTC MHOKECTBO , COJAEPIKALIEE JIUILb
TE DJIEMEHTHI U3 A, KOTOpbie HEe BXOAT B B. O003HauaeTcs .



Ecnu mHOXEcTBO B — moaMHOKecTBO MHOKecTBa A (), TO
pPa3HOCTh Ha3bIBAaCTCA A0MOJTHeHHeM K B B MmHOXecTBe A. OO03HaUaeTCs .
JlonoJiHEHMEM MHOXECTBa A TI0 OTHOIIEHUIO K YHUBEPCAITBHOMY
MHOxkeCTBY U €CTh MHOKECTBO , COCTaBIICHHOE U3 BCEX TeX 3J1eMeHTOB U,
KOTOpBIEC HE HAXOMTCA B A
IIpakTHyeckas 4yacro.

3a0anus 8bINOIHAIOMCSA NO 8APUAHMAM, 3A0AHHBIM NPEN00aAsameeMm.
3aganme 1. O6pa3yiiTe Bce MOJMHOKECTBA MHOKECTBA OYKB B CJIOBE.

Bapmuanr 1

Bapuanr 2

Bapuanr 3

«PyIbY

«papb»

«JIACK

3apanue 2. JlaHHbIE MHOXKECTBA 3aaTh [IEPEYUCIIEHUEM BCEX CBOUX DJIEMEHTOB.
Bapuanrt 1

Bapuanr 2
Bapuanr 3

A={xER[x’—3x*+2x=0]}.

A={X€EZ|<2*<5}

A={xEN|x*3x—4<0}

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

Bapmuanr 1
Bapuanr 2
Bapuanr 3

a)



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

A,BcZ

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

A, BEZ

A ={1;2;5;7;9;11}

B = {1;4:6;7}

0)

A={a,b,c,d,e,f, k}
B={a,c,e,k,m,p}
A={a,b,c,e,k,lm}B={c,e,k,x,y,z}
A={b,c,d,e,f,x,y} B={a,e.f,k,n, o}
B)

A, BER

A=1[-3;7),B=[-4;4].
A,BS R
A =[1;6), B=[-1;9]

A,BER

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



3aganme 4. Vcnoinb3ys nuarpammel Ditnepa-BenHa 10ka3aTh TOXKIECTBO.
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)

Jonoanumensvusle 3a0anun:

Pemnre 3agauy nenosnbp3ys Kpyru Junepa: B rpynne aHrmMickuil ;36K N3y4aroT
15 crtynenroB, Hemenkuii — 10 cTy1eHTOB, a ppaHIly3CKUil — 5, TpruueM 3 CTyJIeHTa
U3y4aroT OJTHOBPEMEHHO aHIJIMHCKUI U HEMELKUI S3BIKH, 2 CTYI€HTa N3y4aroT
OJIHOBPEMEHHO aHIVIMUCKUN U (PpaHIy3CKUH SI3bIKHU, | CTYJEHT U3ydaer
OJIHOBPEMEHHO (PPaHIly3CKUN U HEMEUKUH s13bIKU. CKOJIBKO BCETO YEJIOBEK B
KJIACCE U3Yy4aroT 3T MHOCTPaHHBbIE A3BIKM? CKOJIBKO YEIOBEK U3Yy4arOT TOJIBKO
AHTITUHACKUM SI3bIK? HEMEUKUH s3bIK? (PpaHIy3CKui S3bIK?

IIpakTnueckas padora Ne6
«CaoxeHnne U yMHOKeHHE BEPOATHOCTEI
eab: HAYYUTHCS BEIYUCISATH BEPOSTHOCTH CYMMBI COBMECTHBIX U HECOBMECTHBIX
COOBITHH, MPOU3BEICHHS HE3aBUCUMBIX M 3aBUCUMBIX COOBITHIA.

J171s1 BBITIOJTHEHUS. pa0OThl HEOOXOAUMO 3HAMb OCHOBBI TEOPUU BEPOSITHOCTEMH;
HEO0OXOAMMO YMEMmbBLIUUCISATH BEPOSTHOCTh COOBITHI C UCIIOIH30BAHUEM
AJIIEMEHTOB KOMOMHATOPUKHU.

KPATKAS TEOPUSA U METOANYECKHUE PEKOMEHJIAIIIN
Cymmou A + B nByx coObiThii A 1 B Ha3bIBaroT cOOBITHE, COCTOSIIIEE B
MOSIBJICHUH COOBITHS A, MM cOObITHS B, mian 000KMX 3TUX COOBITHIA.



o =

Teopema ci10:keHHs BepPOATHOCTEN HECOBMECTHBIX
coObITHI. BEeposTHOCTH MOSBIEHHS OJJHOTO U3 ABYX HECOBMECTHBIX COOBITHI,
paBHa CyMMeE BEPOSITHOCTEN 3TUX COOBITHIA:
P (A+B)=P(A)+P(B)

Teopema cj10:xkeHMsI BEPOSITHOCTEH COBMECTHBIX
co0bITHIi. BepoATHOCTH MOSBICHUS XOTSI ObI OJTHOTO M3 JIByX COBMECTHBIX
COOBITHI paBHA CyMME BEPOSTHOCTEH 3TUX COOBITHI 06€3 BEPOSATHOCTH UX
COBMECTHOTO TOSIBJICHUS:

P(A+B) =P(A) + P(B) — P(AB)
Ilpouszeedenuem nByx cobpiTuii A u B HazpiBatoT coObiTHE AB, cocrosiiee
B COBMECTHOM TOSIBIICHHH 3THX COOBITHH.

Teopema npousBexeHus1 1Jisl HE3ABUCUMBIX COOBITHH. /{114
HE3aBUCUMBIX COOBITHI BEPOSITHOCTh COBMECTHOTO TTOSIBJICHUS COOBITHUI paBHA
IIPOU3BEJCHUIO BEPOSTHOCTOCTEN ITUX COOBITHIA:

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

Teopema yMHO:KeHUsI BEPOATHOCTEH. BEpOSTHOCTh COBMECTHOTO
MOSIBJICHUS IBYX COOBITUIN paBHA MPOU3BEIACHUIO BEPOSITHOCTH OJHOTO U3 HUX Ha
YCJIOBHYIO BEPOSITHOCTD JIPYTOT0, BBIUUCICHHYIO B MPENOJI0KEHUH, YTO IIEPBOE
COOBITHE YK€ HACTYITUJIO:

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

Bepoamnocmub noaenenusn xoms 0vl 00H020 U3 HE3AGUCUMBIX COOBIMUIL.
Ecim cobpitust Ay, A,, As,... A, HE3aBUCUMBI B COBOKYITHOCTH, IIpudeM P(A ) =
p1, P(Az) =p2, P(A3)=ps uT.1.;q1, 92, 935 ---» dn — BEPOSITHOCTH
IIPOTUBOIIOJIOKHBIX COOBITHH.
BeposTHOCTE HACTYIUIEHUST 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

MNOPAAOK BBIIIOJTHEHUA U ®OPMA OTYETHOCTH
I Bapuanr
II BapuanT
l.
Cpenu coTpytHUKOB (pupmbl 28% 3HAIOT aHTTIMUCKUN 3bIK, 30% — HEMEKUiL;
aHTIIMICKU 1 Hemeukui — 8%. HaliTu BEpOATHOCTH TOTO, UTO CIy4YaitHO
BBIOpAHHBIN COTPYAHUK (PUPMBI 3HAET XOTS OBl OJIMH SI3BIK.
Nwmeercs 3 smuka, conepxkamux o 20 neranen. B nepsom smuke 12, BO BTOpom
5 ¥ B TpeTheM 9 cTangapTHBIX AeTanei. M3 kaxaoro sAmuyka Hayaady BBIHUMAlOT
1o ogHOM neranu. HallTu BEpOSTHOCTH TOTO, YTO BCE AETATN OKAXKYTCS
CTaHJIaPTHBIMHU.
2.
[TpousBoauTcst boMOoMeTaHe MO TPEM CKJIaaaM OOenpUNacoB, MPUYEM
cOpacbiBaercsa ogHa 6ombOa. Beposarnocts nonaaanus B nepssiii ckian 0,025; Bo



BTOopoit — 0,03; B Tpetnit 0,019. [Ipn nonaganny B OIMH U3 CKJIAIOB B3PBIBAIOTCS
Bce TpH. HaifTi BEpOSATHOCTH TOTO, YTO CKJIAJIBI OYIyT B30OPBAHHI.

B snexTpuueckyto 1emnb nocieI0BaTeabHO BKIOUYEHBI TPU JJIEMEHTA, paboTarolue
HE3aBUCHMO OJIMH OT APYroro. BeposTHOCTH O0TKa30B MEPBOr0, BTOPOTO U
TPETHETO JIEMEHTOB COOTBETCTBEHHO paBHbL: p, = 0,1; p, = 0,15; p, = 0,2. Halitu
BEPOSITHOCTH TOT'O, YTO TOKA B LIeH He OyeT (He paboTaeT XOoTs Obl 1 3jeMeHT).
3.

Nmeercs 3 smuka, coaepxkamux o 15 neraneit. B nepBowM siiuke S, BO BTOpoM 7
U B TpeTbeM 10 cTanmapTHbIX aetaieid. M3 kaxkaoro siuKa HayJjayy BBIHUMAKOT
110 OAHOM Aeranu. Halltu BEpOSTHOCTB TOTO, YTO BCE JAETATN OKAXYTCS
CTaHJaPTHBIMHU.

Cpenu ctyaeHToB rpymmbl 15% UMEroT OTIIMYHbIE OLIEHKH IO MaTeMatuke, 34% —
no uctopuu. [Ipu 3Trom 12% SBASIOTCSA OTIAUYHUKAMH 110 OOEUM TUCIUTUITMHAM.
Haiitu BeposITHOCTH TOTO, YTO CAy4YallHO BBIOPAHHBIN CTYAEHT YUUTCS Ha
«OTJIMYHO» XOTS OBl IO OJTHOW TUCIIUTIIINHE.

4.

OTnen TEXHU4ECKOr0 KOHTPOJIS MTPOBEPSET U3AENHS HA CTAHIaPTHOCTD.
BeposATHOCTB TOr0, 4TO U3/ere CTaHAApTHO, paBHa 0,9. Haittu BeposTHOCTH
TOT0, YTO U3 JBYX NPOBEPEHHBIX U3AEJIHI TOJBKO OJTHO CTAHJIAPTHOE.

B simuke 10 geraneit, u3 KOTOPHIX YeThIpe okpamieHbl. COOPIIMK HayJjauy B3siI
TpH netanu. HailTu BepoATHOCTB TOTO, UTO XOTS OBl OJIHA U3 B3STHIX JIeTajei
OKpalieHa.

Pewumw 3a0auy 06ymsa cnocobamu.

5.

Ha nonke crosat 6 yueOHMKOB 110 MatemaTuke u 3 no unpopmaruke. C moiku
HayAauy Oepercs cHadana oauH yueOHuk. [lotom Bropoil. HaiiTu BeposiTHOCTb,
YTO TIepBas B3sATas KHUTa OyneT yaeOHUKOM 110 HH(POPMATHKE, a BTOpas
y4eOHMKOM 110 MaTeMaTHKe.

B siimuke HaxoauTcs 8 cTaHIApTHBIX U 6 HeCTaHIapTHHIX Aetanu. Haynauy
BBIHMMAETCS CHa4daja OJiHa JIeTallb, a IOTOM BTOpas. HailiTu BeposSTHOCTB, 4TO
nepBas B3sTas JeTajlb CTAaHJAPTHAsA, a BTOpas HECTaHAAPTHAs.

6.

VY CeTpoicTBO COACPKUT IBA HE3ABUCUMO PabOTAOIINX dJIeMEeHTa. BeposiTHOCTH
0TKa3a 3JIEMEHTOB cOOTBEeTCTBEHHO paBHbI 0,05 u 0,08. HaiiTu BepoaTHOCTH
OTKa3a yCTPOWCTBA, €CJIH JJIsL TOTO JIOCTATOYHO, YTOOBI OTKA3aJl XOTs ObI OJMH
DJIEMEHT.

W3 maptuu uznenuii TopapoBe; OTOMPACT U3/ENHS BRICIIET0 copTa. BeposTHOCTh
TOT0, YTO HAyJlauy B35ITOE U3JIEJIME OKAXKETCs BhICHIEro copTa, paBHa 0,8. Haiitu
BEPOSITHOCTb TOTO, YTO U3 JIBYX IPOBEPEHHBIX U3/EIUN TOJIBKO OJHO BBICILIETO
copra.

7.

Ha crennaxe 6OMOIMOTEKM B CIy4yallHOM MOPSJIKE PACCTaBIEHO 15 yuyeOHUKOB,
pUYeM IATh U3 HUX B neperviere. bubnuorekaps 6epeT Haynauy Tpu yueOHHUKa.
Haiit BEpOSITHOCTB TOTO, YTO XOTS OBl OJIUH U3 B3SITHIX YYCOHMKOB OKaXXETCS B
neperiete (codpiTre A).



N —

Pewumo 3a0auy oeyms cnocobamu.

Mactep oOciyxuBaior 5 ctaHkoB. 20% pabouero BpeMeHHu OH MPOBOJIUT Y
nepBoro cradka, 10% - y Broporo, 15% - y tpetbero, 25% - y uerBeproro, 30% -y
IATOro cTaHka. HaliTu BeposITHOCTh TOTO, UTO B HayAauy BRIOpAHHBIN MOMEHT
BPEMEHM MacTep HaxoauTcs y 1, mnu 2, nunum 3 cTaHka.

KOHTPOJIBHBIE BOITPOCHI

Yem oTamvaeTcst onepaius CiI0KEHUS BEPOSATHOCTEH OT MIPOU3BEICHUS?
3anumuTe crocoObl, KOTOPHIMU MOYKHO PACCUUTATh BEPOSTHOCTH
[MOSBJICHUS XOTS ObI OHOTO COOBITUSA?

IIpakTuueckas padora Ne7.
«3aKoH pacnpeaeJeHUI»
Leab: mpoBecTH AMArHOCTUKY YCBOCHUSI OCHOBHBIX MOHATHIA U (DOPMYJT TIO
TEOPHUU BEPOSITHOCTU Y MMOHUMAHUS 3aKOHA pacIpeeieHus
3agauu: BBIABUTH YPOBEHb YCBOCHHUSI 3HAHUM yUalllUMHUCS.

HNHcTpyKums 1m0 BHINOJIHEHHIO PadoThI

Ha oTBeTsl Ha Bonpockl o matemaTuke gaercs 90 munyT. Pabora coctout
U3 25 BONIPOCOB HA 3HAHUE ONPEACIICHUI U MaTeMaTUYECKUX QOpMyJ, a TaKxke
BO3MOXHOCTH CAMUM IPUBECTH IPUMEPHI.
B 3amaHusIX Hy)KHO HalucaTh 4YETKOE ONpeaesieHre Wik GopMyJly WIH IPUBECTU
npumep. CoBeryeM i1 SKOHOMHHM BPEMEHM MPOIYCKAaTh 3aJaHuE, KOTOPOE He
yAAa€TCs BBIIOJHUTH Cpa3zy, M NEPEeXOAUTh K ciuenyroomeMy. K BBINOIHEHUIO
IIPOITYIIEHHBIX 33JaHUI MOYXKHO BEpHYThCS, €ciii y Bac ocranercs Bpems.

3a Ka)K/blil MPaBUIIbHBINA OTBET NAETCS OAMH Oaynl. bamibl, mosydyeHHbIe BaMU 3a
BCE BBIIOJHEHHBIE 3aJaHusl, cymMmHpyroTcs. Ilocrapaiitech BBIIOJIHUATH KaK MOYKHO
Oosblile 3aaHNii 1 HAOpaTh HAauOOJIbIIIEE KOJTMYECTBO OAJLIOB.

Bonpocsl

1. ChopmynupyiiTe KiacCUYECKOe OIpeeieHue BEPOATHOCTH. B dem
OTPaHWYEHHOCTh ATOTO OmpenesieHus? B duem pasznnune Mexy BEpPOSTHOCTBIO U
OTHOCHUTEJIbHOUN 4acTOTON?

2. Korga mOpuUMEHSIIOT TE€OMETPUYECKOE OMNPEAEICHUE BEPOSITHOCTHU?
[Toyemy B 3TUX Cily4asix HEJb3s OJIb30BATHCS KIIACCUYECKUM OIpEEICHUEM?

3. Haiite ompeneneHue cymMMmbl coObiTuii. [IpuBemuTe npumMepnl: CyMMBbI
JIBYX HECOBMECTHBIX COOBITHIA; CYMMBI JIByX COBMECTHBIX COOBITHH.

4. ChopmynupyiTte W JOKOKHATE TEOPEMY O CIIOXKEHUU BEpPOSTHOCTEH
HECOBMECTHBIX COOBITHH.

5. Haiite ompeneneHue mnpousBelneHus coObiThil. IlpuBeaure mnpumeps:
MPOU3BEACHUSI JBYX HE3aBUCHUMBIX COOBITU; MPOW3BEICHUS JBYX 3aBHUCHUMBIX
COOBITHIA.

6. Uto Takoe ycloBHas BEPOSATHOCTh?



7. Chopmynupyiite TeopeMy 00 yMHOXKECHHH BEpPOSTHOCTEH I JBYX
coObiTuii (00mmii ciydvai). Kakyio ¢opMy mpuHUMaeT 3Ta Teopema B Ciydae,
KOTJ1a COOBITHSI HE3aBUCHUMBI ?

8. IlpuBeaute hopmyiry MOTHON BEPOSITHOCTH.

9. Tlpusenute hopmyinsl baiieca.

10.Yto Takoe cxema bepnynnu?

11.B kakux ciuydasx mnpumensitorcs: Qopmyna bepuymnu; Teopema
Ilyaccona; Teopema MyaBpa-Jlannaca?

12.1TlpuBenure mHpUMEpPBl AUCKPETHBIX M HENPEPBIBHBIX  CIYyYalHBIX
BEJINYMH.

13.Yto Ha3bIBaeTCsl 3aKOHOM pacHpeiesieHUs] BEpPOSITHOCTEH CilydyalHOU
BEJIMYMHBI?

14.Yto Ha3pIBaeTCS MAaT€MaTUYECKHM OKHUJAHUEM CIy4YallHOM BEJIMYUHBI?
Kak oo o0603Ha4daeTcs? JlokakuTe ero CBOMCTBA.

15.Yro HaspBaercs aucnepcuend ciaydaiHoW BenuuuHbl? Kak  oHa
oOo3HayvaeTcs? Jlokaxkxurte ee CBOMCTBA. Kak B3aMOCBSI3aHBbI
CPEOHEKBAAPATUYECKOE OTKIIOHEHUE U TUCTIEPCHUS?

16.Yemy paBHBI YUCIIOBBIE XapaKTEPUCTUKH OMHOMUAIILHOTO
pacnpenenenus; pacupenenenus Ilyaccona?

17.Yto Ha3wiBaeTcsa GyHKIMEH pachnpeneneHusl CIydalHOW BeJIWYHHBI?
Chopmynupyiite ee cBoiictBa. B dyem paznmuume rpadukoB (QyHKIUN
pacrpeneneHus Il HEPEPbIBHOM U JUIsl AUCKPETHOM CITyYalHBIX BEJIMYUH?

18.lalitTe  ompeneneHWe  IJIOTHOCTH  PaclpeliesieHuss  BEepOATHOCTEMH
HEMPEPBIBHOM CIIy4ailHOM BEIMYUHBI, CPOPMYyIUPYITE €€ CBOKCTRA.

19.Kak HaliTu BEpOSATHOCTH TOrO, YTO HENpPEPBIBHAS CiIy4yaliHas BEIUYMHA
MpUMET 3HAaYe€HWE W3 JIAaHHOTO WHTEpBajia, €CJIM W3BECTHA: €€ (PYyHKIUsS
pacrpeieseHus; €€ MIOTHOCTh paclpeieICHUsI BEPOSITHOCTEN ?

20.Kak  B3auMoOCBsA3aHbl  (PYHKIMS  paclpeleieHus U IUIOTHOCTh
pacnpeaeneHusi BEpOATHOCTEN CIIyYaWHOW BETUYUHBI?

21.Haitgure M[X] w D[X] cily4alHOM BEJIWYMHBI, PaCIpPEACICHHON
PaBHOMEPHO Ha UHTEpBaJeE (a; 8).

22.KaKkoB BEpOSITHOCTHBIN CMBICII TAPAaMETPOB d U G CIYyYAHOW BEJIMYMHBIL,
pacrpeeneHHoM M0 HOpMallbHOMY 3akoHY? Hanumure mIoTHOCTh HOPMaJIbHOTO
pacrnpeneneHus.

23.B dem 3akirouaercss ‘“‘mpaBuiio Tpex curMm’? Kak, moib3ysice 3TUM
NpaBWJIOM, HAWTH HaWMEHbIIEE W HAWOOJbIIEe 3HAYCHHUS HOPMAIBHO
pacnpeacaeHHON CIy4YalHOW BETUUYUHBI?

24.CKoJIbKO MapaMeTpOB UMEET MoKazarenbHoe pacnpeaenenue? Kak Haitu
1u1st gaHHoro pacnpenenenus M[X], o[ X]?

IIpakTyeckas padora Nel4
Buviuucnenue mamemamuuecko2o 0:cu0anuA u OUCREPCUU CIy4aiHOu
6eUYUHDL



Hean u 3apaumn: 0000IIUTH U CUCTEMATU3UPOBATH 3HAHUSI IO TEME, IPOBECTH
JIMATHOCTUKY YCBOEHUSI CUCTEMbI 3HAHUWA U YMEHUW BBITOIHATH 3a1aHUSA
CTaHJAPTHOTO YPOBHSI.

Bpemsi: 135 muHyT.

OlecnevyeHne NPaKTUYECKOIl padoOTHI:

KoHcnexT.

Kaprouku ¢ 3anaHusamu.

1. O6pa3ytoT JIM MOJIHYIO TPYHIY CIAEAYIOIINE TPYIIbI COOBITHI:

a) OIBIT — OpOCaHWe MOHETHI; COOBITHS: AX — TOSBIICHHUE Tep0a;
A2 — nosiBneHue nudpsi;

0) onbIT — OpocaHue IBYX MOHET; COOBITHS: Bx— IMOSBICHUE JBYX
repooB; B2 — nosiBiaeHuE ABYX Udp;

B) ONBIT — JBa BBICTPEJIA 110 MUIIEHU; COOBITUS: A() — HU OJHOTO
oraganus;, Ax — ogHO IonagaHue; A2 — JaBa MONaJlaHus;

I') OIBIT — JIBA BBICTPEJIA 110 MUIIEHH; COOBITHS: Cx— XOTs Obl OJTHO
nonaaanue; C2 — XoTs Obl OIMH NPOMaXx;

1) OTIBIT — BBIHUMAHUE KAPThI U3 KOJOAbI, COOBITHS: DXx— TOSIBIICHHE
KapThl YepBOHHOM MacTh; D2 — mosiBieHHE KapThl OyOHOBOW MacTu;
D3 — nosiBiaenue kapThl TpedhoBOit MacTu?

2. B ypne a 6enbix (0) u b yepHbIX (4) mapoB. M3 ypHBI BEIHUMAIOT
(OTHOBPEMEHHO WJIM MOCIE0BATENbHO) ABa mapa. HaliTu BepoATHOCTD
TOTO, 4TO 00a 1mapa OyxyT 6enbimul.

3. B ypHea 6enbix u b yepHbIX mapoB. M3 ypHbI BBIHUMAOTCS
cpa3y zBa mapa. HailTu BEpOSATHOCTB TOT0, YTO 3TH LIapbl OYIyT pa3HbIX
LIBETOB.

4. B ypHea Oenbix, b 4epHBIX U ¢ KpacHbIX (K) mapos. Tpu u3
HUX BBIHUMAIOTCS Hayral. HaiiTu BEpOATHOCTH TOrO, 4TO 110 KpaHen
Mepe J1Ba U3 HUX OyyT OJHOLIBETHBIMHU.

5. bpocatorcs nBe MoHeThl. PaccmatpuBaroTcsi COOBITHS:
A — BhIMasieHue repOa Ha IEPBOM MOHETE;

B — Brinanenue rep0a Ha BTOPOH MOHETE.

Haiitu BepositHOCTh coObiTUst C = 4 + B.

6. 13 monHo Kostoab! KapT (52 KapThl) BEIHUMAIOT OJHOBPEMEHHO
4yeThIpe KapThl. PaccmaTpuBaroTCst COOBITHS:

A — cpenu BBIHYTBIX KapT OyaeT XoTs Obl 01Ha OyOHOBOI MacTH;
B — cpeau BBIHYTBIX KapT OyJIeT XOTs Obl OJJHAa YEPBOHHOM MacTH.
Haiitu BepositHOCTh coObiTUs C = 4 + B.

7. V13 moytHOM KOJIOBI KapT (52 IuCcTa) BRIHUMAKOTCS Cpas3y YeThipe



KapThl. HaiiTu BEpOSTHOCTH TOTO, YTO BCE ITH YETHIPE KAPTHI Oy Iy T
pa3HbIX MacTei.

8. B ypHe o 6enbix U b uepHbIX apoB. Y3 ypHbI BHIHUMAIOT HAyTaj
onuH mwap. HailTu BeposiTHOCTB TOT0, YTO 3TOT 1Ap — OEIIbIi.

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

miap W, He I/, OTJIOKUIIU B CTOpOHY. [locie 3Toro u3 ypHbI B3suH
emte oauH map. OH oka3zazncs 6enbiM. HailTu BepoATHOCTB TOTO, YTO
TIEPBBIN 1A, OTIOKEHHBIN B CTOPOHY, — TOXKE OEJIBIN.

10. B ypae a 6enbIx 1 6 4epHbIX mapoB (a >2). V3 ypHbI BEIHUMAIOT
cpa3y ABa mapa. HaliTu BepoaTHOCTh TOr0, UTO 004 1iapa OyayT OeiabiMu.

«2» «3» «4» «5»

0-5 6-8 9 10

IIpakTuyeckas padora Ne§8.
«BblYHC/IeHHEe MATEMATHYECKOT0 0KUAAHUSA U JUCTICPCHH CJIYYANHOU
BEJIUYHMHBD)
Heub: 3aKkperieHne TEOPETUYECKOr0 MaTepraa o U3y4YEHUIO CPETHETO
KBaJPaTUIHOTO OTKJIOHEHUS IUCIIEPCUU TUCKPETHOM CIy4YalHOW BEITUYUHBI
Meroanueckue yka3aHus
Jlucriepcrst MeeT pa3MEPHOCTh PABHYIO KBaJIpaTy
Pa3MEPHOCTH CIIyYaliHOM BeIUYMUHBL. [103TOMY B TEX Cilyyasix, KOra )KeIaTelbHO,
YTOOBI OLIEHKA pAaCcCEeSHMs UMeJIa Pa3MEPHOCTh CIIyYailHOW BEIMYUHBI, BBIYUCIISIIOT

HE JIMCIEPCHUI0, a CPEAHEE KBAIPATUUECKOE OTKIIOHEHHE:! o{x)- {D{x)
CpenHee KBaJIpaTUUYECKOE OTKJIOHEHUE PAaBHO KOPHIO KBAJPATHOMY U3 JUCIIEPCHH,
MO3TOMY €T0 pa3MEPHOCTh pPaBHA Pa3MEPHOCTH CIy4ailHOW Benu4yuHbl. Hampumep,

ecau X BBIPAXKAETCA B IMHEUHBIX METPAX, TO ‘J{X}Tome BBIPAYKAETCS B JIMHEUHBIX
MeTpax, a D(X) — B KBaJIpaTHBIX METpax.

2. Ilpumep:
Haiimu cpeonee ksadpamuunoe omrkioHeHue cayuaunou eaudunsvl X, 3a0anHoU
CReOVIOWUM 3AKOHOM PACNPEOeNeHUs.

SRR USRS




0.15
0.35
0.3

Pewenue.

Haiioem mamemamuuecroe oorcuoanue M(X):
M(X)=2%0.2+4*0.15+6*0.35+8*0.3= 5.5

Cocmasum 3aKom pacnpedenenus ciyuatinol eenuyunsl 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 keaopamuunoe omkionenue:

a(X)=DX)=+V475 =2.18

IIpuMepsI AJ151 CAMOCTOSITEJILHOIO PelICHUSE
1. JlaHo cienyroliee pacnpeieIeHue TUCKPETHOM CIIy4YalHOW BEJIMYUHBI X

,_uLh-lk[\)»—ﬂN

0.31

0.1

0.29

0.3

Haiitn ee MmaTeMaTnyecKoe 0KUIAHNUE, TUCIIEPCHUIO U CPEIHEKBAIPATUYHOE
OTKJIOHEHHE, UCTIONIB3Ys (POPMYIIBI JUISI UX OTIPEICICHUS.

2. Jlan psa pacrpenesieHus: JUCKPETHOM CIIy4YailHOM BEJIMYUHBI X:



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

Haiitn ee MmaTemaTuueckoe OXKMIAaHUC, TUCIICPCUIO U CPCAHCKBAAPATHIHOC
OTKJIOHCHHUC.

3. Cny4aitnas BenuurHa X 3aJlaHa CIEIYIOIIUM 3aKOHOM pacIlpeleTICHuUs

DI

0,2
0,1
0,4
0,3

HaiTu M(Xx) — MaremaTuyeckoe oxuaanue, D(x) — nucnepcuio, o(x) — cpeaxee
KBAIPATUUECKOE OTKJIOHEHUE CITYYaHOWU BEJIMYUHBI

4. Haiitu cpegHee KBapaTUYECKOE OTKIIOHEHUE CITyYalHOW BEJIMYUHBI X ,
KOTOpasi 3a/1aHa CJIEAYIOIINM PSIAOM paclpeieICHHUS:

X
2

3
10
P
0,1
0,4
0,5
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