MHWHHCTEPCTBO OFPASOBAHUS 1 HAYKU
JIOHELIKOM HAPOJTHOI PECITYBJINKU
JIOHELIKNI PECITYBJIMKAHCKU UHCTUTY T
JIOTIOJIHUTEJBHOI'O IEJATOI'MYECKOI'O OBPABOBAHUS
Otnen oOpazoBanust anMuHUCTpaluu r. Topesa
Juueit «CITEKTP» r. Tope3a

COI'JTACOBAHO YTBEP/PDKEHO
Jlonenkuii pecryOIMKaHCKHA MunucTepcTBO 00pa3oBaHus U HAYKU
WHCTHUTYT JIOMOJIHUTEIBHOTO Honenkoit Haponnoit Pecriybnuku

[e1aroruyeckoro oopazoBaHusl
ITpoTokou 3acenanus
VY4eHoro coBera oT 20 Ne [Ipuka3z ot 20 Ne

[Iporpamma (hakynbpTaTUBHOTO Kypca

«IHoaroroBka k 'NA.
IIpakTHKYM 10 pelIeHUI0 YPABHEHUN U
HEpaBeHCTBAM))

10-11 xmaccel, MaTeMaTnyeckuit mpoduib (70 yacoB)

CocraBurenu:
IIMampan H.A.,
YUYUTEIIb MATEMATUKH, CIIEUAIIACT
BBICILIEN KATETOPHUH, «CTAPLIUN YUUTEIIb)
Kupumok H.A.,
YUYUTEIIb MATEMATUKH, CTICIIUAIIACT
BBICIIEH KATETOPUHU, «CTAPIIUN YUUTEIIb

JIOHELIK — 2016



«D0006peHO K UCNnoIb308aAHUIO
8 00pa306amenbHbIX OPSAHUZAYUIXY

MunuctepctBo oOpazoBanus u Hayku /JJHP
Ilpuxasz om Ne

Peyenzenmui:

1. ®omunua H.B., yuuTeapr MaTeEMaTHKH, CIIEIIAAJIUCT BBICIIEH KATETOPUH,

KYUYUTCIAb-MCTOOMCT), THMHA3UA O6I_H€CTBGHHO-FVMaHI/ITaDHOFO HDO(bI/IJDI

r. Tope3a

2. Konecuuk O. A., nupexrop aurest «CITEKTPy, yunrens MaTeMaTUKH U

nHOOPMATHUKHU, crieaicT BbIciier kareropuu, auneil «CITEKTPy r. Topesa

(®.N.0., 1omKHOCTD, Hay4HAsI CTEIEHb, 3BaHHE, MECTO PAOOTHI)

Cocmasumens:

[Tampoan H.A., yauTenb MaTeMaTHKH, CISIIHUAJINCT BBICHIEN KAaTETOPHH,

«crapmui vaurenby, aninend «CITEKTPy r. Topesa

Kupmirok H.A yunTens, MaTeMaTHKHU, CIIEMAAINCT BEICIIEH KaTETOPUH,

«ctapmui yautenby, 1unend «CITEKTPy r. Topesa

(®.N.0., 101KHOCTH, HAYYHAsI CTETIeHb, KATETOpHsl, 3BaHUE, MECTO PAOOTHI)

[Iporpamma d)aKVJ'IBTaTI/IBHOFO KypcCa II0 MAaTCMATHUKC IIpCAHA3HA4YCHA AJISA

vautesaer, padorarommx B 10-11 kmaccax 0011eo0pa3oBaTEIbLHBIX  VUEOHBIX

3aBEJICHUN JUIA TIOATOTOBKH W vcnelmHou caaun BeinmyckHukamu [UA, EID,

U ¥MX MOCTYIUICHHUIO M 00vuyeHHo B BY3ax: yriyOineHuss U pacliupeHus 3HAHUU,

Pa3BUTHUA MAaTEMATHYCCKUX CHOCO6HOCT€I>1; (bODMI/IDOBaHI/ISI AKTHUBHOI'O

IIO3HABATCJILHOI'O HMHTCPCCAa K TIIPCAMCTY, IIPHMBUTHA IMKOJIBHHMKAM HAaBBIKOB

CaAMOCTOSTEIILHON  HCCIEHOBATEILCKONM  pa0OTHI, CO3JMAHUS  VCJIIOBUM  JUIS

JOCTHKCHUA KaXJIbIM YUYCHUKOM HDaKTquCKOfI KOMIICTCHTHOCTH.

(KpaTkas aHHOTAIKs K IporpamMmme)



ABTOp (COCTAaBHUTEJIb)

Hlamman H.A., yauTenabp MaTEMaTUKH, «CTAPIIUHN VUUTEIDY,

COEIUATNCT BBICIICH KATErOpUU

Kupuiarok H.A., yauTenbr MaTEMAaTUKH, «CTAPIIUHA VUUTEIDY,

CIIcMaJInucCT BBICIICH KaTCTrOpuHn

(®.N.0., 107KHOCTH, YU€HAsI CTETIEeHb, EAArOrMuecKoe 3BaHNe, KaTeropus)

Penenzentnr: @omuna H.B., yvautens MaTeMaTHKH,

«YYIUTEIb-METOINCTY, CIICIUAJINCT BBICIIEH KATETOpHUH (TeopeTuk)

(®.1.0., 10KHOCTD, YU€HAas CTENEHb, MeJarorTnYecKoe 3BaHNUE, KaTErOpusl)

Konecauk O. A., nupekrop aunesa «CITEKTPy, vautens MaTeEMaTUKHU U

MHGOPMATHUKH, CIENUAJIMCT BBICIIEH KATECOPUU (TIpaKTHK)

(®.N.0., 107KHOCTH, YU€HAsI CTEIIeHb, IEAarornuecKoe 3BaHne, KaTeropusi)

YTBep)KIleHO neaarorn4€eCKuM COB€TOM IIKOJIBI

(mpotokod ot ” 2016 Ne )

Jupexrop O. A. KonecHuk

M.IL (moamnucs) (®.1.0. nupexTopa)

CoryiacoBaHo ¢ METOAMYECKUM IEHTPOM (KAaOMHETOM)

Hupektop (3aBeAyromniuii)

ML.IL (moamuce)

Hay4yno-meroanueckas 3xcneprusa J{ouPUIAIIO:




IHosicHUTEIBHAA 3aIIMCKA

l'ocymapcTBeHHBI  0Opa3oBaTeNbHBIA  CTAaHAAPT  CPEAHEr0  OOILIETO
oOpa3zoBaHus ompenenser ocHoBHble 3amaun Il crymenu cpemnero oOiero
oOpa3oBaHUS:

o0ecrieyeHre JTOJHKHOTO YpOBHS 0011e00pa3oBaTeIbHON MOATOTOBKH
o0yJaromxcs, yI0BIETBOPEHUE X 00pa30BaTEIbHBIX 3aIPOCOB B COOTBETCTBUU C
npohecCHOHANFHBIMA HAMEPEHUSAMU, HHTEPECAMHU U CTIOCOOHOCTSAMU;

NpEJOCTaBICHUE y4allUMCSl paBHBIX BO3MOXKHOCTEH BbIOOpa
(bakynbTaTUBHBIX 3aHATHI;

CO3/IaHHUE€ YCJIOBHMM Ui OBJIAJICHUS OOYYarOIIMMHUCS Pa3IMYHbIMU BHJIAMHU
NO3HABATEJIbHOM, TBOPYECKOM M KOMMYHUKATHBHOHM J€ATEIbHOCTH,
¢dbopMUpOBaHUS TOTOBHOCTH K MIPOAOHKEHUIO 00pa30BaHUs;

oOecrieueHne MPEeEeMCTBEHHOCTH B COZEpXKaHUM, MeTojax U GopMmax
oOydeHHsI B 00I1€00pa3oBaTENbHbIX OpPraHU3aLUsAX, OpPraHU3alUsX,

06€CH€‘II/IBaIOHII/IX IMOJIYYCHHUC BBICIICIO HpO(l)CCCI/IOHaJIBHOI“O O6p330BaHI/I5L

Ocnosnas 3adaua 06V’{€HM}Z mamemamuxe 6 _wKojae — 00eCIIeUnTh IMPOYHOC U

CO3HATEJILHOE OBJIAJICHUE YYaAIIUMHUCA CUCTEMOW MATEMaTUYECKUX 3HAHUU U
YMEHHUM, HEOOXOJUMBIX B ITIOBCEJIHCBHON JKM3HM M TPYJAOBOM JESITCIHBHOCTH
KaXJIOMY WIEHY OOIIECTBa, TOCTATOYHBIX JJISl U3YUYEHUS] CMEXKHBIX IUCIUIUIMH U
npoobkeHuss obpazoBanHusg. OT CTENeHHM pealM3allud JaHHBIX 3a/ad 3aBHUCHUT

AOCTHKCHUC YHAITUMHCH ITOJIOKUTCIIBHBIX PC3YJIbTATOB HA UTOTrOBOM aTTeCTaluu.

AxmyanvHocms. BBenenue B mikoisie (aKyJIbTaTUBHBIX 3aHSATHUN MPUBOJIUT K

pa3liesieHn0 y4eOHOTO MaTepuania Ha OCHOBHOMW, 00s3aTelbHBIN Uil BCeX
yUYaluxcs, U JOMOJHUTENbHBIN, pACCUMTAHHBIN Ha YIOBIETBOPEHUE MOBBIIIEHHBIX
WHTEPECOB OTMACTBHBIX YYEHHUKOB, YTO JA€T BO3MOXKHOCTH TIOBBICUTH YpPOBEHB
oO1ero oopa3oBaHusi, HE AOMYCKasi IEPETPY3KU PeOSAT 00s13aTEAbHBIMU YUEOHBIMU
npeaMeTraMu. OTO TO3BOJSIET HAWTH MpaBWIBHOE pEIIEHHWE B MPEOJ0JICHUU
CEpbE3HOTO TMPOTHUBOPEUMsS: HEU30EKHOCTh BHECEHHMsS HOBOTO MaTephaia B

y4eOHbIE MPOrpaMMbl U HEOOXOJIMMOCTh MPEIYyNPEkKICHNU yIeOHON Teperpy3Ku



yuanuxca. Kpome »storo mnposeneHue (hakylabTaTUBHBIX 3aHATUI IO3BOJISET
anpoOupoBaTh HOBOE COJAEP)KaHUE M METOAUKY OOy4yeHMs, HOBO€ 000pya0BaHUE,

qTo CHOCO6CTByeT YCOBCPHICHCTBOBAHNIO IKOJIBHOT'O O6pa?>OBaHI/I$I.

Jannbiii pakynpTaTB paccunTaH Ha ydamuxcs 10-11 kmaccoB, 1si mOMOIIH
UM B TIOCTYIUICHUU B PAa3JIMYHbIE THUIBI YYEOHBIX 3aBEJCHUM U  JOCTUIKEHUS
ITOJIOKUATEINIBHBIX PE3YyJIbTATOB HA WTOTOBOM aTTECTAllMH, & TAKXKE IPEOTOIECHUS
mpoOieM ajanTaluy  MEePBOKYPCHUKOB CBSI3aHHBIE C OOJIBIION —pasHUIleH

TpeOOoBaHM Py 0OYYEHUH B IIKOJIC U B By3aX.

@akynbTaTUBHBINA KypC COCTOUT U3 35 3aHATHUI, NMPOAOJIKUTEIBHOCThIO — lyac,

B 10 xnacce u 35 3aHATHI, NPOJOJKUATENIBHOCTHIO — l4ac, B 11 kiacce.

Ocnosnas _memoouveckast YCmaHo6Ka cbaKWmeamuea — OpraHu3anu:Aa

CaMOCTOATENbHON padOThl y4YallUXCS MpU BEAYILIEH, HaNpaBSAIOMIEd pPOIH
YAUTETIS.

[Iporpamma (axkynbTaTBa COCTaBJICHA HA MPUHIIMIIE CUCTEMHOTO MOJIX0/1a K
n3ydeHuto Marematuku. OHa BKIIIOYAeT COJIEpKaHUE Kypca MAaTeMaTHKH
COOTBETCTBYIOIIUX  KJAcCOB  0OIeoOpa3oBaTeNbHONM  WIKOJIBI, H  PAl
JIOTIOJTHUTENIBHBIX BOIMPOCOB, HETOCPEACTBEHHO MPUMBIKAIOIINX K 3TOMY KYypCy,
PaCIIMPSIONINX W YTITYOJSIONUX €r0 10 OCHOBHBIM HJCHHBIM JIMHUSM, a TaKKe
BKJIFOYEHBI CAMOCTOSITEIIbHBIE PA3ICIIbl.

Takoi moaxo1 ONPENEIISeT CACAYIONINE TCHACHIUN:

1. Co3manrie B COBOKYITHOCTH C OCHOBHBIMHU paszjeliaMu Kypca O0a3bl st
YIOBIIETBOPEHUS MHTEPECOB W PA3BUTUSI CIIOCOOHOCTEH YYalIuXcCsi, WUMEIOIINX
CKJIOHHOCTh K MaTeMaTHKE W OPUEHTHUPOBAHHBIX Ha MPO(WIN, TIe MaTeMaTHKa
3asiBJIeHa KakK MpoUIbHBIN 00111€00pa30BaTEIbHBIN MTPEAMET.

2. BocnonHeHHe colepiKaTeNbHBIX MPOOEIOB OCHOBHOTO Kypca, MpHUIAroIIee
COJIEP)KAHUIO PACIIUPEHHOTO U3yUeHHUsT HEOOXOIMMYIO 1IEJT0CTHOCTb.

[Iporpamma npemycMaTprBaeT BO3MOKHOCTh U3YUYEHUST COEPKAHUS Kypca C
pa3IMYHOM CTENEHBIO TIOJHOTHI M HE OTPAHMYMBACT YYHUTEIS B TBOPYECCKOM

ITIOHUCKC.



Bounbmiast yacth JaHHOTO (PaKyIBTATUBHOTO Kypca MOCBAILICHA PACCMOTPEHHUIO
METOJIOB PEIICHUSI YPaBHEHHM M HEPABEHCTB Pa3HBIX TUIIOB, UCXOMAS U3 aHAIU3a
CTPYKTYpbl U cofepxanusa  3aganuii [WMA u TecroB mo MareMaTHKe,
npejiaraéMble EeHTPaMH TeCTUPOBAHUSI.

Hannwiii 66160p 611 MOMUBUPOBAH MEM, YMO.

- KOJIMYECTBO 3aJaHHii, CBOJSAIIMXCS K PEIICHUIO YPABHEHUN WIIM HEPABEHCTB, HA
sK3ameHax koiseonercs ot 35% 10 50% (TecTbl HEHTPATM30BAHHOTO TECTUPOBAHUS
3a 2010-2015 ron);

- mpeoOpa3oBaHMs, UCIOJIb3yeMbIe MPH PEIIEHUH YpaBHEHUH, MPUMEHSIOTCS U
IIPU YIPOIIEHUH anreOpanvdecKuX BIPKEHUH, U TIPU PEIICHUH 3aad.
TakuMm 00pa3oM, pacCMOTpPEHHE ATHX JIBYX JIMHUN CIIOCOOCTBYET YCIEIIHOCTU

BBINOJIHEHUA B cpeaHeM 70% oT uncna Bcex 3amanuid B tecte Ha EI'D u [THA.

JlaHHBIH KypC Takxke paccMaTpuBaeT METOJIbl pEHICHHUs 3aJad ¢
napaMeTpaMu, JIOTUUECKUX, TEKCTOBBIX 3ajad; 3aJaHuil, C HCIOJb30BAHUEM
dbopmyn  apudmeTHUeCKOM ¢ TeOMETPUYECKOM MpOrpeccuil; 3amad o
CTEpECOMETPUM M IUIAHUMETPHUH; 3aJad 110 KOMOHWHATOPHUKE U TEOPHUU
BeposiTHOCTEH. KpoMe ATOro BKIIIOUEHBI 3aHSATUS MO MOJATOTOBKE K HTOTOBOMY

TECTUPOBAHUIO U paboTa HaJ ONTHOKAMHU.

Jns onpenenenust uener, GopM oOydeHUS W OpPTraHU3AlMM 3aHITUN KaKIOu
TeMbI (DaKyJIbTaTUBHOTO Kypca ObUI MPOBEJEH aHANN3 IIKOJIbHBIX YYeOHUKOB, 110
KOTOPBIM 3aHUMAOTCSl B ITKOJaX. AHamu3y OBUIM TIOJBEPTHYTHl YYCOHHKH
anreOpel  MaxkapsiueBa FO.H. u AnumoBa III.A., u y4eOHUKH TEOMETpPUU
Atanacsna JI.C. Pesynmbrarel mo ompeaeneHus uened, ¢GopMm o0ydeHus u

opraHu3anuvunu 3aHIATHIN IMPEACTABJICHBI B IIPUJIOKCHUUN 1.

Llenv npoesedenus axyivmamusa:

- pacuIMpeHue U yriyoJieHue 3HaHU 0 MaTeMAaTHKE;
- COBEpILIEHCTBOBaHHE 0a30BbIX MAaTEMATUYECKUX 3HAHUM 00y4arOIIUXCs 3a Kype

5 — 11 kmaccos;



- COBEpILIEHCTBOBAHUE HABBIKOB CAMOCTOSITENIbHON paboThI ¢ TaOIUIIAMU, CO
CIIPAaBOYHOM JINTEPATYPOU, HHTEPHET PECYPCAMH;

- cO3J1aHKe yCJIOBUM 111 GOPMUPOBAHUSA U PA3BUTHUS Y OOyUaIOIINXCSI HABBIKOB
aHaJaM3a U CUCTEMATHU3ALIMN ITIOJyYCHHBIX paHEe 3HAHUW U YMEHHUU.

- (hopmupoBaHme U pa3BUTHE AHATUTHYECKOTO U JIOTUYECKOTO MBIILICHUS;

- Pa3BUTHE MPAKTUYECKUX HABBIKOB U YMEHHUM;

- Pa3BUTHE UCCIIEN0BATENBCKON NEATEIIBHOCTH;

- pa3BUTHE KOMMYHUKATUBHBIX U OOIEYYEOHBIX HABBIKOB pa0dOTHI B IPyIIIE,

YMGHI/Iﬁ BCCTHU NUCKYCCHUIO U T.A.

H3yuenue mamepuanos, NOI0NCEHHBIX 8 OCHOB8Y (PaKyIbmMamueHo2o Kypcda,
npeoycmampueaem ciedyoujue yeau.

obyuarwue:

1) cucreMaTu3MpOBATh 3HAHUS yUalTUXCs 110 TeMaM «PereHne TeKCTOBBIX 3a/1a49»,
«ApudmeTndeckas 1 TeOMETpUIECKas Iporpeccumy, «Perenue 3aaad mo
IUTAHUMETPUH U CTEPEOMETpUn», «Pellienne 3a1ad mo Teopuu BEPOITHOCTEN Y,

2) cUCTEeMAaTU3UPOBATh U PACIIMPUTH 3HAHUS YUAITUXCSI O METO/IaX PEIICHHUS
paIMOHAIBHBIX, UPPANMOHATBLHBIX, TPUTOHOMETPUUYECKHX, JTOTAPUPMUICCKUX,
MOKa3aTeNIbHbIX, YPAaBHEHUHN, CUCTEM, HEPABCHCTB;

3) 03HAaKOMHUTP YYAIIUXCS C METOJIAMH PEIICHUN YPaBHCHUM, COIECPKAIIIX
oOpaTHBIC TPUTOHOMETPHUECKUE QYHKIIUN, U YPABHCHHM, COACPIKAIITIX
MEePEMEHHYIO TI0]1 3HAKOM MOTYJIS;

4) paccMOTpeTh CIOCOOBI PEIICHUS 3a/1a4 ¢ MapaMeTpaMH U JIOTHYECKUX 3a7aY;

paszsusaroujue.

1) pa3BuTHE MaTEMaTHYECKUX CIIOCOOHOCTEN Y ydaluxcs;

2) (opmupoBaHre YMEHUN COCTaBJICHUS TUIaHA PEIICHUS] U MPOTHO3UPOBAHUS
pE3yNbTATOB;

3) dbopmupoBaHue NMPEAMETHBIX U OOLIEUHTENCKTYAIbHBIX YMEHUI U HABBIKOB,
HaBBIKOB Y4eOHO-TI03HAaBATEIbHON JAESATEIbHOCTH U CaMOOOPa30BaHuUs;

4) hopMHUpOBaHKE HABLIKOB CAMOKOHTPOJIS;



5) pa3BuTHE pa3IMYHBIX BUOB MBIIUICHUS, KYJIBTYPbI HCCIIEI0BATEIbCKOM
JEATEIIbHOCTH;

eocnumamelibHble.

1) BociuTanue y yyauuxcsi BHUMaHUSI U aKKypaTHOCTH MPU BEACHUU
MaTEeMaTHUYECKHUX 3alliCeH;
2) BOCIIMTAHHUE YMEHHMS CIIyIIaTh Y4aCTHUKOB 00pa30BaTEILHOIO Mpoliecca,

BBIIACIIAATD I'TITABHOC B YCJIBINIAHHOM

Ocnosnble NpUHYUNLL.

orepexaromas CJI0KHOCTh, CMCHaA IIPUOPUTCTOB, BAPUATUBHOCTh, CAMOKOHTPOJIb.

Buowl oeamenvrnocmu Ha 3aHAMUSX.

(dbparmeHTapHas Jiekius; Oecena; MPaKTUKYM; KOHCYJbTAIUs; CO3JaHue

IPOEKTOB; PadOTa C HHTEPHET PeCypcaMy;, CEMHHAp; MPOOHOE TECTHPOBAHHE.

HD@@”OJZCIZCZQM ble pe3yibmamasl

IIporpamma oOecnieunBaeT AOCTHXKEHHE CIENYIOIIUX PE3YJIbTAaTOB!

JUYHOCHIHbLE.

1) chopMHpOBaHHOCTH CHOCOOHOCTU OOYUYAIOIIUXCSl K CAMOPA3BUTHIO U
caMm000pa30BaHUI0 HA OCHOBE MOTHBAIIUU K 00YUCHUIO U TTO3HAHUIO, OCO3HAHHOMY
MOCTPOEHUIO WHIUBUIYATIbHON 00pa30BaTEIbHON TPAEKTOPUU C YUETOM
YCTOWYMBBIX IMO3HABATEIIHPHBIX HHTEPECOB;

2) chopMHpPOBAaHHOCTh KOMMYHHUKATHBHOM KOMIIETCHTHOCTH B OOIIICHUH U
COTPYIHHYECTBE CO CBEPCTHUKAMH B 00pa30BaTENbHOM, y4eOHO-
HCCJIEI0BATEILCKOM, TBOPUYECKON BHUJAX JESITEIbHOCTH;

4) ymeHue SICHO, TOYHO, TPAMOTHO H3JlaraTh CBOM MBICIIM B YCTHOU U
MMMCBMEHHOW pPEdH, TOHMMAaTh CMBICT TOCTaBJICHHON 3a7a4d, BHICTPAWBATh
apryMEHTAIUIO, TIPUBOJUTH MPUMEPHI U KOHTPIIPUMEDHI;

6) KPUTUIHOCTH MBITIUICHUS, KPEATUBHOCTh MBIILICHUS, WHUIINATHUBA,

HaxXoA4YWBOCTb, AKTHUBHOCTb IIpU PCHICHHHU MATCMATHYCCKHX 3aaa4,



8) yMeHHe KOHTPOJIHUPOBATH MPOLIECC U PE3YNIHTAT YUeOHOM MaTeMaTUYECKOM
JEATEIIbHOCTH;

MemanpeaMeIngle:

1) ymeHHue caMOCTOATENIbHO IJIAHUPOBATHh AbTEPHATHUBHBIE MYTH JIOCTHUXKECHHS
1eJIei, 0CO3HAaHHO BbIOMpaTh Hambomee 3(deKTHBHBIE CIOCOOBI PEIICHUs
3ajiay;

2) yMEHHE OCYHIECTBIISATh KOHTPOJb MO PEe3yJbTaTy U MO CHocoOy AeHCTBUS
Y BHOCUTH HEOOXO/IMMbIE KOPPEKTHUBBI,

3) yMeHHe aJleKBaTHO OIICHMUBATh MPABWJILHOCTh WJIM OUIMOOYHOCTH
BBITIOJTHEHUS Y4eOHOM 3a71auu, €€ OObEKTUBHYIO TPYJTHOCTb U COOCTBEHHBIC
BO3MO>KHOCTH €€ PEILICHHUS;

4) yMeHHE YCTaHABJIMBATH NMPUUYUHHO-CIICJICTBEHHBIE CBS3U; CTPOUTH
JIOTUYECKOE PACCYXKACHUE, JelaTh YMO3aKIIOUeHHE (MHIYKTUBHOE,
NEAYKTUBHOE U IO aHAJIOTMH) U BBIBOJBI;

5) yMEHHE OpraHu30BbIBaTh Yyue€OHOE COTPYJHHUYECTBO U COBMECTHYIO
JEATEIIbHOCTh C YYUTEJIEM U CBEPCTHHKAMH: ONPENEIATh LIEIIH,
B3aUMOJICUCTBUE U 0OIIMEe CrocoObl pabOThl, yMEHUE padoTaTh B TPYIIIE:
HaxOJUTh O0Illee pelieHre; ciaylaTh napTHepa; GopMyJIUpoOBaTh,
apryMEHTHPOBAaTh U OTCTAMBATh CBOC MHEHUE;

6) chopMHPOBAHHOCTh M Pa3BUTHE YUCOHOW W OOIIETOIB30BATEIHCKOM
KOMITETEHTHOCTH B O00JIaCTH HCIOJIb30BaHUS WH()OpMAIMOHHO-
KOMMYyHUKaMoHHbIX TexHosoruil (MKT-komnerenTHOCTH);

/) TiepBOHaualibHbIC TPEACTABICHUS 00 HAEAX M O METOJaX MaTeMaTUKH Kak
00 YHUBEPCAJIbHOM $SI3bIKE HAYKH U TEXHUKU, O CPEJCTBE MOJICITHPOBAHUS
SBJICHUM W IIPOLIECCOB;

8) yMmMeHue IUIaHUpOBAaTh U OCYIICCTBISATH JEATEIHHOCTh, HANPABICHHYIO Ha
pelIeHre 3a/1a4 UCCIIeI0BATEIIbCKOIO XapakTepa.

npeomemmble.

1) ymenue paboTath ¢ MaTEMAaTHYECKUM TEKCTOM, TOYHO U TPaMOTHO

BBIPQKATh CBOM MBICIM B YCTHOMW peud U MUCbMEHHOU (opMme;
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2) BnaneHue 0a30BbIM IMOHATHMHBIM ammnapaToM: UMETh IPEACTABICHUE O
gucie, apupMEeTHIECKOM KOpHE, Jorapudme, BEIPaKESHHSIX;

3) yMeHue BBINOJIHATH ajlreOpandeckue MpeoOpa3oBaHMs pallMOHAIbHBIX
UPpAIMOHATIbHBIX, IOKA3aTeIbHBIX, TPUTOHOMETPHUUECKUX U JIOTAPUPMUUECKIX
BBIPAKEHUN;

4) yMeHue pelaTh JIMHEHHbIE, KBaJIpaTHbIC, palliOHAJIbHbIE, UPPAllMOHAIbHbIC,
NoKa3aTelbHbIC, TPUTOHOMETPHUUECKHE U JIOTapu(MUYIECKUE YPABHEHHUS, UX
CUCTEMBI 1 HEPABEHCTBA, 4 TAK)KE IPUBOAMMBIC K HUM YpaBHEHUs, HEPABEHCTBA,
CUCTEMBI;

5) yMeHus pelaTh ypaBHEHHS COJIepKalllie MEPEMEHHYIO MO/ 3HAKOM MOIYJIA,
YPaBHEHM C ITapaMeTPOM; OCHOBHBIE THUIIBI 3a/1a4 C ITapaMeTpaMH; OCHOBHBIE
CII0COOBI pelIeHus 3a/1a4 ¢ TapamMeTpamy,

6) ymeHue pemiatb TEKCTOBbIE 33Ja4H, JIOTHYECKHE 334y U 3a]a4l Ha
HAXO0XJIEHUE YaCTOTHI U BEPOSITHOCTHU CIIy4alHBIX COOBITHIA;

7) yMeHHe peniath IUIAHUMETPUIECKHE U CTEPEOMETPHUECKUE 3a/1a4K Ha
HAaXO0JICHUE T€OMETPUUECKUX BEIINYUH;

8) yMeHHne MOJeTMPOBaTh pealIbHBIC CUTYAIIMU Ha SI3bIKE aNreOphl U TEOMETPUH,
COCTABJIATh YPAaBHEHUS U HEPABEHCTBA 110 YCIOBUIO 3a/1a4U, UCCIIEIOBATh
IIOJIyYEHHBIE Y IIOCTPOCHHBIE MOJIEIIN C UCIIOIB30BAaHUEM I'€OMETPUYECKUX

MOHSTUHI U TEOPEM, C UCIIOJIB30BAHUEM aIllapaTa anreopsol;

VYuebHo- TeMatuueckuii miaH kak B 10 Tak 1 B 11 kiaccax coCTaBlieH C y4eTOM
YeTBEPTE M CEMECTPOB B 00II€00pa30BaTENbHBIX YUeOHBIX 3aBefeHUsAX. K
IIPOTpaMME NPUIIATAFOTCA MaTEPHUANbl, KOTOPBIE YUUTENSI MOTYT UCIIOJIb30BaTh MPU
COCTABJICHMHM  TMOYPOYHOrO  IulaHa  (PaKyJbTaTHBHBIX  3aHATHA.  Takxke
PEKOMEHIyeTCsl, TPOBOAUTH CIIAPEHHBIE 3aHATHS, UYTO MOCHOCOOCTBYET OBICTPOM

aJanTalliy yJaliuxcs Ipu ux JajbHeiem ooyuenun B BY3ax.
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HaunmenoBaHue pa3ienoB u TeM KommuecTBo yacos dopmbl
Bcero | Teopus | [Ipaktuka | KOHTPOJA
O6mas xapakrepuctuka ['A, 2 2 [IpakTukym
HE3aBHCUMOTO TeCTUpOBaHus, E1 D
Pazpmen 1. 6 1 5 CemuHap -
Texcmoegvle 3a0auu MPAKTUKYM
1.1 3agaum Ha OBYOKEHHE, 3a0a9H 2 2
Ha paboTy
1.2 3amauu Ha MPOIEHTHI, 33J1a4n 2 2
Ha CMECH U CIJIaBbI
1.3 3ayauu ¢ IpUMEHEHUEM 2 1 1
IPOTPECCHIL, IOTUYECKHE 3a/1a9n
Paznen 2. 8 1 7 3amura
Jleticmeumenvrule uucua. MIPOEKTOB
2.1 ToxxmecTBEHHBIC 2 2
npeoOpa3zoBaHue APOOHO-
paIMOHAIBHBIX BBIPAKCHUH.
2.2 ToxJnecTBEHHbIE 2 2
npeoOpa3oBaHue
UPPALMOHATBHBIX BHIPAKECHUI.
2.3 ToxnecTBEeHHbIE 2 2
npeoOpa3oBaHue
J0orapu(MHUYECKIX BBIPAKCHHM.
2.4 Mopynb neliCTBUTEITLHOTO 2 1 1
qucia
Pa3nean 3. 16 3 13 TecTtoBbIe
Ypasuenus. 3aJlaHus
3.1 Pemienne panimoHAIBHBIX 2 2
YPaBHEHUM.
3.2 Penienue uppanmoHaIbHBIX 2 2
YpaBHEHUM.
3.3 Pemenne moka3aTenbHBIX U 2 2
Jorapu(MUIECKIX YpaBHCHUH.
3.4 TpuroHoMeTpuueckue 4 1 3
ypaBHEHUSI.
3.5 YpaBHEHHS C MOJTYyJIEM . 3 1 2
3.6 YpaBHEHHs C mapaMeTpamu. 3 1 2
HToroBoe TecrupoBaHue 3 3 [TpakTukym
Htorosoe TectupoBaHue 2 2
PabGora Hag ommOkaMu 1 1
umoz2o 35 5 30
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HanmMenoBanue pasnesnoB u KonuyecTBo yacon DopMbl
TEM Bceero Teopus | [Ipaktuka KOHTpPOJIA
OO11as xapakTepucTuKa 2 2 IIpakTukym
I'MA, HEe3aBUCHUMOTO
TecTupoBanus, E10
Paznen 4. 14 2 12 CemuHap -
Hepagencmea. IIPAKTUKYM
4.1 MetoJ1 MHTEpBAJIOB 2 2
4.2 UpparnmoHaabHbIe 2 2
HEpaBEHCTBA
4.3 TlokazarenbHbIE U 2 2
JorapupMUIecKue
HEPaBEHCTBA.
4.4 TpuroHoMeTpuyecKue 2 2
HEPaBEHCTBA.
4.5 HepaBeHcTBa ¢ MOJIysieM. 3 1 2
4.6 HepaBeHnctBa ¢ 3 1 2
napamMeTpOM.
Paspean S. 10 1 9 3amuTa
Pewenue ceomempuueckux MIPOEKTOB
3ao0au.
5.1 3agauu no NIaHUMETPUH 4 4
5.2 3amaum mo cTepeoMeTpuun 6 1 5
Pa3nen 6. 4 1 3 TecToBbIE
3adauu no meopuu 3aJlaHus
8epOsIMHOCMEl.
6.1 KomOuHaTOpHBIC 331291 2 2
6.2 3amaum ¢ MpUMEHEHUEM 2 1 1
BEPOSITHOCTHBIX MPABUJL.
HTorosoe TecrupoBanue 5 S [IpakTuKym
[ToaroToBKa K UTOTOBOMY 2 2
TECTUPOBAHUIO
Htorosoe TecTupoBaHue 2 2
Pabota Han ommbOkamu 1 1
umozo 35 4 31
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IIporpamma ¢akyJIbTaTUBHOIO Kypca

«IHoaroroBka k 'MA. IIpakTUKyM 110 pelieHNI0 YPABHEHU M HEPABEHCTB)

N HazBanmue Coneprxanue yueOHOTO Kon- | TTmanupyembie pe3yabTaThl
paznena, Marepuasa EZCOB (TpeboBaHMS K YI4EOHBIM
TEMBbI JOCTHXKEHUSIM YUaITUXCsl)

1| Bseoenue OO6u1as xapakTepucThKa 4 | Vyawuecs 00124CHbI 3HAMD:

[MA uEI'D - XapaKTEPUCTUKHU TECTOB.
Yuawuecs oonscnvl ymemo:
- paIoHaIbHO UCTIIOIB30BATh
BpeMs JUIsl pelIeHUs] TECTOB.
2| Paszmexl. 1.1. 6 | Yuawuecs oonoxxcrol 3uamo:
Texcmosuvle 3agauu Ha IBUKEHHUE, - QJITOPUTMBI PEIICHUS
3a0a4u 3a/1auu Ha padoTy. OCHOBHBIX (0a30BbIX) 3a/1a4;

1.2.

3agauu Ha IPOLICHTHI,
3a/1a4yd Ha CMECH U CILJIaBBHl.
1.3.

3agauu ¢ NPUMEHEHUEM
MPOTPECCUIA, JIOTUYECKHUE

3aJa4H.

- TUTIBI 33]1a4 U METOJbI UX
peLIcHMS;

- 3aBUCHUMOCTHU MEXIY
BEJIMYMHAMU (CKOPOCTb,
BpEMs U PacCTOSIHUE; LICHa,
KOJIMYECTBO U CTOMMOCTb U
T. I.);

- popmyITbl apupMETHIESCKON
Y TEOMETPUYECKON
MIPOTPECCHU;

- 3aKOHBI JIOTUKH.

Yuawuecs oonocnol ymemo:

- COCTaBJIISITh
MaTeMaTUYeCKHe MOJIEIH
3a/1ay;

- peuiaTtb TCKCTOBBIC 3a/1a4H,
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TpeOyIoIIKe UCTIOIb30BaAHUS
3aBUCUMOCTEN MEKITY
BEJIMYMHAMU ;

- pemaTh TEKCTOBBIE 3a]a4H
Ha IIPOLIEHTHI, COBMECTHYIO
paodorTy;

- pewmaTh 3a7a4d Ha CMECH U
CILIABBI;

- pemaTh 3aJa4u C
IIPUMEHEHUEM MIPOTPECCUH;

- p€lIaTh JJOTMYCCKUC 3a1a4.

Pa3pea 2.
Jleiicmeumenw

Hble yucia

2.1 ToxnecTBeHHbIC
npeoOpa3oBaHue JIPOOHO-
palMoHaIbHBIX
BBIPAKEHUM.

2.2. ToxnecTBEHHEBIE
npeoOpa3zoBaHue
upparmoHaIbHbIX
BBIPAKCHU M.

2.3 ToxnecTBeHHBIC
npeoOpa3oBaHue
MOKAa3aTeNbHbIX U
Jaorapu(pMUYECKUX
BBIPAKCHU M.

2.4

MonyJiib AEWCTBUTEIBHOTO

quciia.

Yuawuecs oonscnol 3mamn:
- YTO TAKOE€ YUCJIO, MOAYJIb
YKCIIA, BBIPAXKECHU S, KOPHH,
CTENEHHU, JIOTapu(PMBbL;
-cr0co0bI TpeoOpa3oBaHUs
BBIPAKCHU;

- Teopemy besy, cxemy
I'opnepa.

Yuawuecs oonorcnol ymemo:
-IIPUMEHSTh TeOpemy besy,
cxemy [ opHepa, nenuTh
MHOTOYJIEH Ha MHOTOUJICH;
-[IPUMEHSTH CBOMCTBA MOJYJISI
JUISL YIIPOILIEHUS YUCIOBBIX
BBIPAKEHUN, COJEPIKALLINX
MOAYJIH,;

- HAXO/AUTh 3HAYEHUS KOPHSI

HATypajdbHOU CTETICHU,
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CTETICHU C PallMOHATLHBIM
moKasatelieM, Jjorapudma;

- BBITIOJTHSITh
apumeTnyecKre AeUCTBUS,
coueTasi yCTHBIC U
MUCHhMEHHBIC TTPUEMBI;

- BBIYHCIIATH 3HAYCHHS
YHCIIOBBIX M OYKBEHHBIX
BBIPKEHUH, OCYIIIECTBIISS
HEOOXOAMMBIE MTOACTAHOBKU U
npeoOpa3oBaHus;

- IPOBOJIUTH 110 U3BECTHBIM
dbopmysiam 1 mpaBuIaM
TOJI€CTBEHHbBIC
peoOpa3oBaHUsl BEIPAKCHUH,
BKJTIOYAIOIIUX CTETICHH,
paauKael, Jorapudmer,
-npaBwiIbHO HaxoauT O/13
BBIPOKEHUS C paJNKAIAMA U
CTETICHSIMU C TIEJIBIM,
parroHaIbHBIM U
UppaIMOHATIEHBIM

IIOKa3aTCJIsIMU.

4

Pa3nen 3.

Ypasnenus

3.1

Pemenne panmonanbHbIX
YPaBHEHUM.

3.2.

Pemenune nppanroHaibHbIX

YPaBHEHHUM.

16

Yuawuecsa oondxcnol 3nams:
- AITOPUTMBI U TIPUEMBI
pELIEHUS JTMHENHBIX,
KBaJPaTHBIX, TPOOHO-
palMOHAIbHBIX,

UppalMOHAIbHBIX,




16

3.3

Penienne nokaszareiabHBIX U

JgorapupMUYECKUX
YPaBHCHUU.

3.4.
Tpuronomerpuueckue
YPaBHEHHS.

3.5.

YpaBHEHUS C MOLYJIEM.

3.6.

YPaBHCHI/IH C ImapamMCcTpamMu.

MOKA3aTEJIbHBIX,
TPUTOHOMETPUYECKUX U
JorapupMUIECKUX
YPaBHECHUM;

- CIIOCOOBI pelIeHus
YPaBHEHHH COJIEpKALIUX
NEPEMEHHYIO T10]1 3HAKOM
MOYJIS;

- OIIpEJEIICHUE NTapaMeTpa;
MPUMEPBI PEILICHHUS
YPaBHEHUH C IapaMETPOM;
Yuawuecs oonscnol ymemo:
- peuaTh palloHaIbHbIE,
UppalMoHaIbHEIE,
MOKa3aTellbHbIE,
TPUTOHOMETPUUYECKHUE U
Jorapudmuyeckue
ypaBHEHUS,

- pelmiaTh ypaBHEHHUS
coJiepKallye MepeMeHHyI0
M0/l 3HAKOM MOJYJIS;

- pelaTh YpaBHEHHUS C

apamMeTpOM.

5

Paznea 4.

Hepasencmea

4.1

Meton nHTEpBANIOB.
4.2.
HNppaunonanbHbie

HEPABEHCTBA.

14

Yuawuecs 0ondrchvl snams:
-aJITOPUTM PEIICHUs
HEPAaBEHCTB METO/IOM
UHTEPBAJIOB;

- CIIOCOOBI PeIICHHUS

HEpPaBEHCTB.
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4.3

[loka3arenbHbIE U
Jorapudmuyeckue
HEPaBEHCTBA.

4.4 TpUroHOMETPUYECKHE
HEPaBEHCTBA.

4.5

Hepasencrtsa ¢ moxynem.
4.6

Hepasenctsa ¢

[mapamMCcTpoOM.

Yyawuecs oonscnol ymems:
-peliaTh HEPABEHCTBA C
MOMOIIIbIO METO/IA
WHTEPBAJIOB;

- pelaTh HEPABEHCTBA,
coJiepKalire 3HaK MOAYJIsl U
napaMeTphl;

-TIPUMEHSITh BEIOpAHHBIC
METO/Ibl K PEIICHUSIM
UpparmoHaIbHbIX
HEPABEHCTB;

-peuIaTh NOKa3aTeNbHbIE U
norapupmMuyIecKue
HEPABEHCTBA;

-pemaThb
TPUTOHOMETPHUUECKHUE
HEpPABEHCTBA,

-pelaTh HEPaBEHCTBA

rpauuecKkuM crocooom.

6

Paznea S.
Pewenue
2eomempuye-

CKUX 3a0ay.

5.1
3agauu Mo ITAaHUMETPUH.
5. 2.

3agauu Mo CTEpEeOMETPUN

10

Yuawuecs 0onorchvl snams:
-T€OPEMBI, ONIOPHBIE (PAKThI
IJIAHUMETPUU U
CTEpPEOMETPUH;

- METOJbI PELICHUS 3a7a4 110
IJIAHUMETPUH U
CTEpPEOMETPHH,;

-peleHus 3a1a4 METOI0M
KOOPJIMHAT U TIPU MOMOIIIH

BEKTOPOB,;
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Yuawuecs oonscnol ymems:
-pacro3HaBaTh U
bopMyIupOBaTh OCHOBHBIE
OMOpHBIE (PAKTHI
TJIAHUMETPHUH U
CTEpPEOMETPHH;

-pemaTh 3a7a4i Ha
BBIYHCIICHUE TUIOMIAICH
CECUYCHUM,

- U300paxKaTh
CTEPEOMETPUIECKUE
Gburypsl 1 UX KOMOUHAIIUU B
COOTBETCTBHH C MMPaBUIIAMU
napauieIbHOTO
MIPOCKTUPOBAHHSI,;

- pemiaTh 3a7a4u 1o
TJIAHUMETPUH U
CTEPEOMETPHH;

- HCTIOJIb30BATh MPU PEIICHUN
CTEPEOMETPUICCKUX 3a1a9
MJIAaHUMETPHUICCKHUE (PaKThI U

MCTOBI.

7

Pa3nea 6.

3aoauu no
meopuu
6EPOSIMHO-

cmell.

6.1

KombuHaTopHBIC 3a1a49H.

6.2.
3a1auv ¢ MPUMEHEHUEM

BCPOATHOCTHBIX ITPpaBHJI.

Yuawuecs oonorcnol 3nams:
-3JIEMEHTbl KOMOMHATOPUKH U
TEOPUH BEPOSATHOCTEM:
-KOMOMHATOPHOE MPABUIIO
YMHOKEHHS U CIIOKEHUS,
-[IepEeCTaHOBKH, pa3MEIlICHHUS,

coueTaHusl,




19

-IOHATHE
CIIy4aliHOTO COOBITHS,
-BEPOATHOCTH

CIIy4ailHOTO COOBITHS.

Yuawuecs oonscnol ymems:

-HCIIONIE30BaTh (POPMYIIBI
KOMOMHATOPUKH JITIS
BBIUHCIICHHS BEPOSITHOCTH,
-pelaTh 3a/1a4u yKa3aHHON

TCMAaTHUKU.

Obobwenue u
cucmemamu3sa
Yusi 3HaHUl,
VMeHU,

HABbLIKOE.

IloaroroBka k

HTOI'OBOMY TCCTHPOBAHUC

Hrorosoe TCCTUPOBAHUC

Pabora Hag ommoOkamMu

anmuec;l OO0JIJICHBL 3HAMD.

- OCHOBHBIC MCTOABI
IMpHUEMBbI PCIICHUS 3a1a4,

ypaBHEHUH U HEPABEHCTB.

Yuawuecs oonscnol ymems:

- IPpOBOAWNTH aHAJIN3 CBOUX

OIIUOOK.
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Cnucok ucnoib308aHHOI 1umepamypol
Anrebpa u Hayana mareMatudeckoro aHanmsa : 10-11 kiu. : npodunbHas
nporpamMma Juis obmeobpa3zoBar. opranusammii / coct. Komanenko H.B.,
®enuenko JI.A., Mapkuna N.A.; IUTIIO. — Joueuk: Mctoku, 2015. — 19 ¢
AmumoB UI.A., Komsarun FOM. u ap. «Maremartuka: anreOpa v Hayana
MaTeMaTUYECKOro aHaiu3a, reoMeTpus. Anredpa U Hayajla MaTeMaTUYECKOTO
ananmuza. 10-11 kmaccel: yuel. myisi oOlieoO0pa3oBaTe/IbHBIX  OpraHU3aIlni:
0a30BbI U yriayOsneHHbI ypoBeHb». — M.: IIpocsemienue, 2016
Artanacsn JI.C., byryzoB B.®., Kagomue C.b. u ap. «Maremaruka:
anredpa ¥ Hayajga MaTEMaTUYECKOro aHaiuza, reomerpusi. ['eomerpus 10-
11 xmacc: yueb. nis oOuieoOpa3oBaTeNbHBIX OpraHu3aiui: 0a30BbIN U
yrayOneHHbIN ypoBeHby». — M.: [Ipocsemienue, 2016.
bazucHblii yueOHbIN T1aH 00II€00pa3oBaTENbHBIX OpraHu3anuii JloHeukoi
Haponnoit PecriyOnuku.
I'eomerpus : 10-11 . : mporpamma st 0011€00pa3oBaT. OpraHU3AIIMIA:
npoguibHblii  ypoBeHb / cocT. Kosamenko H.B., ®emuenxko JIL.A.,
Mapkuna WN.A.; JUIITIO. — loneuk: Uctoku, 2015. — 15 c.
['ocynapcTBeHHbIE  00pa3oBaTeNbHBIA CTaHAAPT OCHOBHOTO M CPEIHETO
obmero oOpaszoBanust Ha 2015-2017 rr.
“EauHbIl  rOCyAapCTBEHHBIM 53K3aMeH . KOHTpOIbHO — U3MEpUTEIbHBIE
marepuainsl 2010, 2011, 2012, 2013, 2014, 2015.
COoOpHHMK TmporpaMM MO MaTeMaTHUKUA JJs JONPO(MIBHONW TMOATOTOBKH U
npodunbHoro o0yuenus (B nByx uactax). Y.l IIpodunsHoe oOyueHue:
QakynbratiBel U Kypchl 1o BbiOOpy / Cocta. H.C.IIpokomnenko,

O.I1.Bamynenko, O.B. Epruna.—X.: U3n-Bo «Panok», 2011.—320c.

Cnucok numepamypuol 014 yuumenei u y4aujuxcs
Amumo II.A., Komsrua FOM. wu ap. «Marematuka: anrebpa v Hadana

MAaTeMaTUYCCKOro aHajin3a, reoOMCTpus. Anre6pa N HadajJIa MaTEMaTH4YCCKOI'O
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ananmuza. 10-11 kmaccel: yuel. myisi oOlieoOpa3oBaTeNIbHBIX OpraHU3allni:
0a30BbIl U yrayOneHHBIN ypoBeHbY». — M.: [Ipocsemenue, 2016
AnocrosnioBa I'.B., Scunckuii B.B. IlepBbie BcTpeun ¢ mapamerpamu. - K:
®dakr, 2008.

Atanacan JI.C., ByryzoB B.®., Kamomues C.b. u np. «Maremaruka:
anredpa W Hayajga MaTEeMaTUYECKOro aHaiuza, reomerpusi. ['eomerpus 10-
11 xmacc: yueb. mis oOmieoOpa3oBaTeIbHBIX OpraHW3alii: 0a30BBIA U
yrayosieHHBIN ypoBeHb». — M.:Ilpocsemenue, 2016.

Basunos B.B. u ap. “3agaun mo maremaTuke. YpaBHEHUS U HEPABEHCTBA .
Mocksa. “Hayka”. 1987 r.

lopawreiin 1L, w ngp. “3agaum ¢ mapamerpamu’’. MockBa-XapbKOB.
“Unexkca”, “I'mmuazusn’. 2003 r

“EQuHBIN  TOCYAApCTBEHHBIM JK3aMeH . KOHTPOIBHO — W3MEPUTEIbHBIE
martepuansl 2010, 2011, 2012, 2013, 2014, 2015.

Henmun E.Il. AnreGpa u Haudana aHanuza: y4e0. juis 10 k1. obmieoOpasoBar.
y4ae0. 3aBesieHni: pod.ypoBeHs - X.: ' mmuasus, 2010

CxkanaBu M.U. «COopHHK 3a/1a4 110 MaTeMaTUKe JJI MOCTYHAIOIUX B BY3bD»,
M.: OOO«OHHUKCy»: OO0 «M13a-B0 «Mup u ObpazoBanuey, 2008.

[Tapeirnas N1.®. «DakynpTaTUBHBIM Kypc MO MareMaruke. Pemenue 3amau.

10-11 xn.». Mockaa. «IIpocBemenue» 1990-1991 rog.

Humepnem-pecypcol:
www.fipi.ru, cBOOOIHBIN AOCTYII
www.ege.edu.ru, cBoOOIHBIN TOCTYII

http://www.mathege.ru OtkpseIThiii 0aHk 3aganuii EI'D mo maTemartuke.

Allmath.ru — Bca marematuka B oq1HOM MecTe
EqWorld: Mup maremaTnyeckux ypaBHEHHA
Exponenta.ru: oGpa3zoBaTeabHbI MATEMaTHUECKUI CalT

http://www.apmath.spbu.ru/ru/staff/starkov/165.pdf 165 3amau c
rnapaMeTpaMu U UX peLICHUS
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[Tpunoxenue 1

Tema 3auaTus

Benymas obpa3oBaTenpHas Leb

Mertone! u npuemsl

HoBrle moHsTHs 1 METOAbI

=
;, § oOy4eHMS
6 & 6 &
Panuonanbabie x5 Pacivputs U cuctemMaTu3supoBaTh OOBSICHUTENBHO MeTtoabl: 1oa00p KOpHEH,
YpPaBHEHHUS U = g 3HAHUS yYAIIUXCS O BUAAX WJUTIOCTPATUBHBIN, | CBEJICHUE YPABHEHUN K
CUCTEMBL. g 2 npeoOpa3zoBaHuid, 0 METOAAX < MPAKTUYECKUN KBaJIPATHBIM; PEIICHUE
2 peLICHUs PAlIMOHATBHBIX = % | METOJIBI HECTaHJIAPTHBIX
& YPaBHEHUH U CUCTEM; HAYYNUTh UX % o g ypaBHeHuil. [lonsTue:
.@* JIEJIATh MHOTOWIEH Ha MHOTOYJICH,; = 5 NeJIEHNE MHOTOWICHA Ha
UCIIOJIB30BaTh cxeMy l'opHepa, 2. L§ = MHOT'OYJIEH
TeopeMy besy & a >
YpaBHeHus, = [ToBTOPUTH OIIpENEIICHUE U OOBIICHUTENHHO- Mertoabl: BO3BEACHUS 00enX
coaeprkamue g r€OMETPUYECKUN CMBICIT MOJYJIS U m WJUTIOCTPATUBHBIM, | YacTEH ypaBHEHUsI B KBaJIpar;
IIEPEMEHHYIO 2 METO/Ibl PEILICHUSI YPABHEHHUI, g AITOPUTMHUYECKHUH, | pa30MEeHUs Ha MPOMEKYTKH;
10/ 3HAKOM § OCHOBAHHBIE HA ATHUX MOHATHUSX; L§ = MIPAKTUYECKUU pelLIeHUs] YPaBHEHU,
MOJYJIse = O3HAKOMUTH y4aIIUXCs C METOAAMMU: g* = | METO/IBI COZIEpKAINX «MOIYJb B
= BO3BEIECHUA 00€UX YyacTen = ; = MOIYJIE»
% ypaBHEHUS B KBaJpaT; pa3OueHUs % = EE
s Ha TIPOMEXKYTKH; £ S z
S) pellIeHus YpaBHEHUH, COAEPKAITUX é %) =
o =

«MOJYJIb B MOIYJIC»
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Pemenune x5 O6001IUTh, paCHIUPUTD U = OOBIICHUTENBHO- MeToapbl: CBEIEHHS K CUCTEME
HppaLoHab- § % CUCTEMATU3UPOBATH 3HAHUS Lé . I/IJIJIIOCTpaTHBVHLIP"I, anreOpanveckux ypaBHEHUH;
HbIX YpaBHEHUH | & = YHallMXCs O METOAAX PeIICHHS S O | MPaKTHYECKHit pELIEHUs Yepe3 CUCTEMY
U UX CUCTEM 2 MppalMOHAIbHbBIX YPABHEHUHN U UX § ~ é METOJBI HEPABEHCTB
= CHUCTEM i E >
o 5 s X
283
S o =
Mertonel % = PaccmoTpeTs 1OMOTHUTEIBHBIE OOBsACHUTENBHO- Metoabl: «yHUBEPCATBHBIX)
peleHns § g TPUTOHOMETpUUYECKUE (HYOPMYIIBI; I/IJIJIIOCTpaTI/IBHBII‘/:I’, [OJCTAHOBOK; PEIICHHS
TPUTOHOME- == paclIMpUTh U CUCTEMATU3UPOBATh e ATOPUTMUMECKHH, | ypaBHCHUH NOHIDKCHHEM
TPUYECKUX 2 3HAHUS y4aIuXxcs O METOIAaxX %S MIPAKTUYECKAN CTEIICHH; PEIICHUS YPABHEHNUN
ypaBHEHUI = PELIEHHS] TPUTOHOMETPUYECKUX = 8 | MeTomsl C TIOMOIIBIO OLIEHKH €0
@“ YPaBHEHUM, O3HAKOMUTH yUYaIllUXCS é g yacTen
C MpaBWJIaMH 0TOOpa KOpHEH B 5 &
ypaBHEHHUSAX ~ S
YpaBHeHus, = [ToBTOPUTH MOHATHUS OOPATHBIX _ = | OObACHUTENBHO- MeTtonbl: BBEACHUSI HOBOM
coaeprkamue g TPUTOHOMETPUUECKUX (PYHKITUH, g ) % WJUTIOCTPATUBHBIM, | IEPEMEHHOM; HAXOXKICHUS
oOpaTHbIC 2 paccMOTPETh METOIbI PELLIECHUS g = = | MPaKTHYeCKHi, 3HAYCHUMN
TPUTOHOMETPHH | & YpaBHEHHIA, CONEPKALIUX OOPATHBIE | ‘E 2| mpodIeMHO TPUTOHOMETPUYECKON
-4eCKHUe § TPUTOHOMETPHUECKUE QYHKIIUH, 2 2 ; MOMCKOBBIN METOJIbI | (DYHKIIMH OT 00OEUX JacTen
GbyHKIHH. = CHUCTEM TPUTOHOMETPUYECKHUX 28 = YpaBHEHHUS; PEIICHUSI CUCTEM
Pemenue S YpaBHEHUI; O3HAKOMUTH yYallUXCcA | 3 : T TPUTOHOMETPHUUECKUX
cHCTEM g C 3aIIUCBIO OTBETA JIS CHCTEM E E’ ci ypaBHEHMI1 3aMEeHO
TPUTOHOMETpH- | & YpaBHEHUI EE§Z HENU3BECTHBIX
YECKUX 2 5 2
ypaBHEHUI s 53
X o =




24

Mertonsl = [IoBTOpPUTH MOHATHE U CBOMCTBA — OOBIICHUTENBHO- Mertoapl: TpynIupOBKH;
o L 0
peleHus =l MOKa3aTeNIbHbIX (PYHKIUH, S < WJUTIOCTPATHUBHBIE pelLIEeHUs HECTaHIAPTHBIX
MOKa3aTCIbHBIX | = pacIIMpUTh U CUCTEMATU3UPOBATh S B MIPAKTUYECKUE YpaBHEHH
o <
ypaBHEHUW M UX | & 3HAHUS y4Yaluxcs 0 METoAax = 5 METOJBI
os
CUCTEM = pelIeHns MoKa3aTeIbHbIX é A 5
) o o
= YPaBHEHUU U UX CUCTEM S a2
Q " ® A
= S O H
5 TS S
e =
& s E 3
=52
e > =
S o E
MeToabl = [ToBTOPUTH CBOMCTBA U _ OOBSACHUTEILHO- MeTobl: MOACTAaHOBKH,
L0 o
peneHns | onpejeneHue Jorapupma; 5 WUTIOCTPATUBHBINA, | JIOTapU(PMUPOBAHMS
ngorapupmugec- | =2 0000IIUTh U CHCTEMATU3UPOBATH S B MPaAKTUYECKUM
., oW
KX YpaBHEHUH | & METO/bI PELICHHUS s 5 METObI
= .
U UX CUCTEM £ norapu(MUIECKUX yPaBHCHHH U UX | &, 2 -
S O
% CUCTEM; PaCCMOTPETh METOJ S a2
= pEeLIEHUs C TOMOIIBIO & 35 8
=
= norapu(pMUpOBaHKS E = ‘S{,
° =5
T
> =B
& >
T o =




25

Oo6uue u 3 BrisBnenue o01mux noaxo10B K = HccenenoBarenbeKuil
crenuanbHbIe < PELICHUIO YPaBHEHUH Pa3IMYHbIX 2 | npakTrueckuit
METO/IbI » BUJIOB, JUIsl OOJIBIIEN OCO3HAHHOCTH & | meTompy;
<
CILICHHUS o, CYTHU IIPUMEHEHHUS KaXKJI0I0 U3 = | [Ipuem - yueOHas
= = S o
YpaBHEHUI METOJOB PEIICHUS = o % | aucKyccus
T3
2 > s
S &
S = o>
m 2B
) @]
2 28
S = o
Hepasencrtaa = [1IoBTOpPUTH CBOMCTBA = OOBICHUTENBHO- Mertozpbl penieHns] HEpaBEHCTB
| MOKa3aTeJIbHOM, JIorapu(pMU4ecKoil, é WJUTKOCTPATUBHBIM, | C MOJIYJIEM; PAlMOHAIBHBIX
2 TPUTOHOMETPUUECKON (DYHKIIMIA; S ; ANTOPUTMHAYECKUH, | HEPABEHCTB BBICIINX
S paccMOTPETH aITOPUTMBI PEILICHUS s B MIPAKTUYECKUU CTENeHEen
s
= PAa3JIMYHBIX BUJIOB HEPABEHCTB U 2 s | METOZIBL
(O}
= TIPUMEHEHHE STHX aJITOPUTMOB IIPH | & z 9
S BbI- IIOJIHEHUH 3a1aHHI g ° 4
= o= <
<
2 S
S S B S
= =
s g =
o g 2
S > =




26

3anayu c % % PaccMOTpeTh aJirOpuT™M pelieHus < 5 OOBIICHUTENBHO- Mertoabl pelieHust ypaBHEHUN
< S 2 S o
napameTpom = 2 | 3amad c mapameTpoM H ero 8, T = | WITIOCTPATUBHBIN Y HEPABEHCTB C TapaMeTpoM
o s O ’
< (D] o [ m o
== MpUMEHEHHUE TIPU pelICHUU = © ANTOPUTMHYECKUI
e = B ’
2 Pa3IMYHBIX TUIIOB 3aJaHUN s 9 4 MPaKTUYECKUN
T
s % = S| meropl
o
S/ Sz S
T B g
° Q2 =
oQ =
e <
Q. o
TekcroBbie LS [IOBTOPUTH U CUCTEMATU3UPOBATH HccnenoBarensckui
g > = g
3aJlayu. T 3HaHUS IPUEMOB PEIICHUS : S MPaKTUYECKUM
S
[Iporpeccumn. s g TEKCTOBBIX 33724, PEIICHHUS 3 E METO/IbI
0 = . —
O g | 3amanmiic apu(hMETHIECKUMU U 2 x z
TCOMETPUUYECKIUMH MPOTPECCHIMHU 5 E &
o g 9
~ = &
3agauu no = BrisiBieHne 001IKX MOIX0I0B K 3 O OOBIICHUTENHHO- CriocoObl 1 pueMbl BbIOOpa
= . .
TEOPHH = CIIEHHIO 3a/1a4 [T0 KOMOMHATOPUKE | © = WJUTFOCTPATUBHBIN OpMYJT TIPABWJI JTSI pEIICHUI
7 O = ’
BEPOSTHOCTEH = U TCOPUHU BEPOSITHOCTEH, IS S CE MPaKTUYECKHM 3ama4y
= OOJIBITICH OCO3HAHHOCTH CYTH g2 METOJIBI [ToHsATHSA: TEpECTAaHOBKH,
s
2. MPUMEHEHUS KKI0TO U3 METOOB &3 = pa3MeIIeHHsI, COYCTAHUS C
= pelIeHns 'Ue; = g TIOBTOPEHUSMH
S s 3 & dopmyna Bepaymm
5 m S s
s SEP=TE
& EEH
=k
"8 E
S ™ =
X oo =




27

Jlornueckue = BBecTu noHATHSA: JOrHYecKas = OOBIICHUTENBHO- Mertopb! penieHus
3a1a4u =l LETI0YKA, PEHICHUE JIOTHYECKOMN 3 WJUTKOCTPATUBHBIN, | JIOTUYECKHUX LIETIOYEK U
2 LETIOYKH, JIOTHYECKas 3a/1a4a; E ANTOPUTMHUYECKHUH, | JIOTHYECKHUX 3a/1a4 (C
= O3HAKOMUTH YYAIINXCS C o = MPAKTUYECKUN nomoipto Tadaun). [lousarus:
os
£. OCHOBHBIMHU METOJaMU UX PEIICHUS .= METO/IbI JIOTUYECKas 11eTO0YKa;
= " "
= s § ;; pElleHNE JIOTUYECKOM
S 2 He IEMTOYKH, JIOTHUECKas 3aj1a4ya
3 £ @ =
o SR
0]
S = § =
= o
c = 9
MoN B
3agayu no =¥ [ToBTOPUTH, 060OUTUTE U UccnenoBarensckuit
= =
TJIAHUMETPUH = CUCTEMATU3UPOBATH OCHOBHBIE 2 S O00BSCHUTEITHHO-
> (bopMyJIBbI ¥ IPUEMBI PEIICHUS & § WJUTIOCTPATUBHBIMN,
© 3224 IIIAHUMETPUH 'E* 5 | npaxTHyecKuii
= & g | METOJBI,
" m ~
S X | IpUCM: BBCICHUC
B~
S ¥ @ |DJICMCHTOB
S, E Q| copeBHOBaHuUs
Q3 s
~ = e
3agauu 1o = [ToBTOPUTH, 060OUTUTE U ) MTOBTOPHUTb,
CTEpEOMETPUH = CHUCTEMAaTU3UPOBATh OCHOBHBIE = z 00001TUTh U
> (GhopMyJIbl U TIPUEMBI PEIICHUS Z S % | CHCTEMATH3UPOBATh
<
o 3a/1a4 CTEPEOMETPHHU. = o S | OCHOBHBIC bopmyIbI
I
o § 5 U IPUEMBI pEIICHUS
=
= & S | 3a1a4
S >

CTEPEOMETPUU




28

[ToaroroBka k 3 3aKkpenuTh NPaKTUYECKUE YMEHUS U = [IpakTHueckuii,
UTOTOBOMY < HaBBIKM TPUMEHEHUS Pa3INYHBIX § 2 pOOJIEMHO —
) .
TECTHPOBAHUIO » METOJOB U ITPUEMOB PELICHUS S & 5 | HOUCKOBBII METO/IBI
Q
£ B
= aE g
~
==
" S
S > 5
i85
5E°
I )
ZE5
o~ \Q
<
S = a
Utorosoe a OnpenenuTs ypOBEHb YCBOCHUS A Meton
TECTUPOBAHUE 2 IIKOJIbHUKaMH MaTepralia TaHHOTO § < CaMOCTOSITETIbHOU
5 =
c% (bakyJIbTaTUBHOTO Kypca, 1aTh 38 2 paboTHI,
I% y4alMMcsi BO3MOKHOCTh OLICHUTh g8 5 MPaKTUYECKUE U
CBOIO CTENEHB MOJATOTOBKHU K Claye = % & | HOMCKOBBIC METOIbI
['MIA 1 BCTYNIHUTENBHBIX TECTOB N = | obydenus
Pabora Hazg § PaccmoTperts 3aganus, BbI3BaBIINEC S HccnenoBarennckue
OIOKaMH < TPYAHOCTH Y yYAIIMXCS TIPH QE MPAKTUYECKUE
=N
> BBITIOJTHEHUH UTOTOBOTO S 2 §|MeToabl
<
o, TECTHPOBAHMUS 2 S8
= EH &
S & 2
EE =
25
S T O
/AR




29

[Tpunoxenue 2

MeTtoanyeckue peKOMEHAANMUN K NIPOBEACHUIO 3aHATHH B popMme

(pparmMeHTaApHOM JIEKIMH

Ha ¢parmenTapHoit 1eKIMy MPOUCXOAUT U3YyUEHUE HOBOTO MaTepuarna,
COBEPIICHCTBOBAHUE 3HAHUM, YMEHUN U HaBBIKOB, 0000IIEHNE U CUCTEMATU3aIH.
OTcroa oHa noy4uia Ha3BaHue — pparmentapHas. 9PGHeKTUBHOCTh U
Pe3yAbTaTUBHOCTH KOMOMHUPOBAHHOM JIEKIIUU 3aBUCUT OT YETKOTO OIpeIeNICHuUs
€€ 1EJIEBbIX YCTAHOBOK U OT aOCOJIIOTU3UPOBAHUS €€ CTPYKTYPHI.

Boigensiior cieayroiire OCHOBHBIE 3JIEMEHThI (PparMeHTapHON JICKIIUHU:
1- opranu3zanus y4ammxcs;
2- TIOBTOPEHHE U TIPOBEPKA 3HAHWN yJaIUXCs, BBIIBJICHUE TITyOUHBI TOHUMAaHUS U
CTEIEHH MPOYHOCTH U3YYEHHOIO HA MPEIbIAYIINX 3aHATUAX U aKTyaIn3alus
HEO0OXOIMMBIX 3HAHUHN U CITIOCOOOB JIESITEILHOCTH JJISI MOCIEYIOEd paboThI IO
M3YUYEHHIO U OCMBICIIEHUIO HOBOTO MaTepuasa Ha TEKYILEM YPOKE;
3- BBEJICHHME YUYHUTEJIEM HOBOT'O MaTepuaia U OpraHu3aius padboThl ydaluxcs Mo
€ro OCMBICJICHUIO U YCBOCHHUIO;
4- epBUYHOE 3aKpEIICHNE HOBOTO MaTepuasa U opraHu3aius paboTsl 1Mo
BBIPA0OTKE y YUalIUXCs YMEHUM ¥ HAaBBIKOB MPUMEHEHUS 3HAHUM Ha MPAKTHUKE;
5- 3aJlaHue yIpaXHEHUN Ha JIOM;
6- 1MoBeICHHE UTOTa JICKITUU C BHICTABIICHHEM OIICHOK (I10 JKEeIaHuUI0) 3a paboTy
Ha 3aHSATUU OTAEIBHBIM yUaIllIUMCH.

[TepeuncieHHbIE KOMIOHEHTHI METOIMYECKON MOACTPYKTYPhI
KOMOMHUPOBAHHOM JIEKIIMH B 3aBUCUMOCTH OT XapakTepa Y4eOHOU CUTyaIuu 1
MeJarorMuecKOro MacTepCTBA YUUTEIISI B3AMMOICHUCTBYIOT MEXIY CO00M 1
3a4acTyI0 MEPEXOJAT IPYT B JIPyTa, MEHSIOT CBOIO MOCIEA0BATEILHOCTD B
3aBUCUMOCTH OT OpTraHM3allMK MO03HABATEIBHOTO TIpoiiecca. Ee cTpykTypa
ABJIeTCSl TMOKOM U noJIBMKHOM. [IpoBenenue parmMmeHTapHOM JIEKIMU BBIHYKJIAET

YUUTCIIA YCTKO PETIIAaMCHTUPOBATH BPCM: €€ OTICIIbHBIX 3TAIlOB.



30

MBI pekomMeH1yeM B Takoi (hopMe IPOBOAUTH 3aHITHSI 10 TEMAM:
«ParmoHabHbIE YPABHEHUS U CUCTEMBI», « Y pABHEHUS, COJIEpKAILINE
NEPEMEHHYIO 0]l 3HAKOM MOIYJIs», «PelleHrne uppaoHaabHbIX YPABHEHUM U UX
cucrem», «MeToasl pelieHnss TPUTOHOMETPUUECKUX YPABHEHH», «MeTobI
pELIeHMs TOKa3aTeIbHbIX YPAaBHEHUI U UX CUCTEM», « METO/bl pelIeHUs
Jgorapu(pMHUUECKUX YpaBHEHUH U cuctem», «HepaBeHcTBay, «3anauu ¢
napameTpom», «Pelenre 10ru4eckux 3agaw, .

Anpobarys HEKOTOPbIX TeM JAHHOTO (aKyJIbTaTUBHOIO Kypca B IIKOJIE
M03BOJINJIA ONPEEIUTh IPUEMBI U IPUMEPHBIE BPEMEHHBIE pAMKH ITPOBEICHUS
KQ)KJIOTO U3 3TallOB KOMOMHUPOBAHHOM JIEKIIUU:

1. - opranuszanus yyamuxcs. [locemenne (pakynbTaTUBHBIX 3aHIATUN -
neno Jo0OpOBOJILHOE, KPOME 3TOr0 JaHHbIN (DaKyJIbTaTUB pacCUUTaH Ha
BBIITYCKHUKOB (JIFOJIEN JJOCTATOYHO B3POCIIBIX), IO3TOMY Ha 3TOT 3TaIl MbI PELIUIH
OTBOAUTH HE OOJIee 2-yX MUHYT.

2. - IOBTOPEHHUE M aKTyaiau3aius 3HaHuil. [Ipo1omKUTenbHOCTh 3TOTO dTana
10 — 15 munyT. Ha HEM MbI peKOMEHTyeM MPOBECTU HEOOIBILYIO
CaMOCTOSITENIbHYIO padoTy 1 — 2 3agaHus 1o npeabIAyLIeil TeMe U IOBTOPUTD C
YUYEHHKaMU OCHOBHbBIE MOHATHUSA U (DOPMYJIbI U3 HOBOM TE€MBI. DTOT 3TaIl MBI
OCTaBJIsieM JIJIsl IMYHOTO TBOPUYECTBA YUUTENsl, OTMETHUB JIMILb, YTO HA HAI B3IJISA,
0053aTENIbHO HY>KHO MTPOBECTH aKTyaJIU3alMI0 3HAaHUI B (hOpME CaMOCTOSATEIBHOM
NUCHbMEHHOU padOoTHI O TeMe «MeTo/ bl pelIeHNs] TPUTOHOMETPUUYECKUX
ypaBHEHHU», T.K. 3HaHUE TPUTOHOMETPUYECKUX (DOPMYIT BO MHOTOM 00€CTI€YMBACT
YCHEMIHOCTb BBITOJIHEHMS 3aJaHUI IO TPUTOHOMETPHH.

3. - BBeleHHE HOBOTo Marepuainia. Ha atot atanm orBoautcst ot 40 10 55
MuHYT. Coepx’aHue Mo KaXJ10i TemMe, NpeyI0)KEHHOE HaMU B IPHJIOKEHUH 1,

HE SIBJIIETCA 00s13aTEIbHBIM. Y UUTENb MOXKET CaM ONPEIEATh COJIEpKaHe
(bakyIbTaTUBHOTO 3aHATHUS C YUETOM CHEIM(PHUKHU Kacca U MIKOJIbHOTO Y4eOHHUKa,
Oepst mpesioKeHHOe HaMU 3a OCHOBY. Ha Ham B3rJis, akynbTaTUB CTaHET OoJiee
3¢ (EKTUBHBIM, €CITU YUYCHUKHU OyAyT KPaTKO 3alHUChIBAaTh CYTh OTJEIbHbBIX

MCTOAOB PCIICHH:, d TAKIKC IIPCIIIOKCHHBIC aJITOPUTMBI PCIICHUA. B IIpoLecce
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0O0BsICHEHUSI HOBOM TEMBI Mbl IIPEJIaraeM MpernoaBaTeso He PeliaTh MOTHOCTHIO
3aJJaHUE, €CJIM €r0 CBEJIM K PEIICHUIO YK€ N3BECTHBIMU METOJIaMHU, a
MPEAOCTAaBUTh 3TO CAENATh yYalIUMCS. DTO MO3BOJIUT B MPOLIECCE U3YUCHUS
HOBOT'0 MaTepHalia cpa3y MPOBOAUTH €r0 NEPBUUHOE 3aKperieHne. O0bsCHEHHE
TATBHEHIIETO pelieHUs TAKUX 3a/1a4 peKOMEHIyeM MTPOBOIUTH B YCTHOM (popme,
TaK Kak 3T0 Oy/ieT crmocoOCTBOBATh Pa3BUTHIO MATEMATHUYECKOW PEUH y yUalIuxcs,
a TaK K€ COKPAICHUIO BPEMEHH Ha BBITIOJHCHUE 3aaHUs.

4. - 3akperuieHre HOBOro Marepuaina. [IponomkurensHOCTh 3Tana 15 — 25
MUHYT. B KOHIIE Ka)K10¥ U3 PEIJIOKEHHBIX TEM HEOOXO0IUMO MPEyCMOTPETh
YIPaXKHEHUA Ha 3aKPEIUICHUE MOJYYEHHbBIX 3HaHW. MBI TpearaeM npoBOJAUTh
3aKperIeHuEe CIASAYIOMUM 00pa3oM: TOCIIe U3JI0KEHHsI HOBOI'O MaTepuana
JIeJIaeTCs MSITU MUHYTHBIN TIEPEPBIB, HA KOTOPOM 3aIllUCBHIBAIOTCA 3a/IaHUS; TAJIEe
COBMECTHO YCTHO pa3OupaeTcs IiaH peuieHusl KaKaoro u3 3aJlaHui, u
BBIOMPAIOTCS 3a]]a4M, KOTOPbIE OYIyT pelIeHbl Ha 3aHATUH (OCTaIbHBIEC 33aI0TCS
Ha JIoM). BeiOpaHHbIe 3a/1a4u PEIIatoTCs CaMOCTOSITEIFHO WM 110 TPYIINam,
OTBETHI CBEPAIOTCS. ECIIM MHOT'O YEIOBEK HE CIIPABUIIOCH C PELIEHUEM, TO 3aJaHUE
permaetcsi, 0o y J0CKH, IMOO €ro MPOTOBapUBAET OJMH U3 CIPABUBIINXCS
YUYEHUKOB.

5. - moJiBeIeHnEe UTOTOB 00s13aTEIBHO JIJIsl BeeX 3aHsATui. OHO 3aKitouaeTcs B
KpaTKOM MOBTOPEHUU (110 BO3MOXKHOCTH YHAIIIMMUCSA) COAEPKaHUS MTPOIIIEIIETO
3aHSTHUSA, BHICTABICHUU OIIEHOK (110 *kenaHuto). Ero npoaoKUTeIbHOCTh 3aBUCUT
OT OCTAaBILIETOCS BPEMEHMU.

6. - JOMamTHHe 3a/laHe COCTOUT W3 IBYX YacTel: MepBasi — 3TO JOPEIINBAHNE
JIOMa 3a]1a4, 3allMCAaHHbIX Ha JOCKE, HO HE PEUICHHBIX; BTOPasi — IOBTOPEHUE
OCHOBHBIX IOJIOKEHUMN 1O CIECAYIOLIEN PaCCMaTPUBAEMOU TEME.

Ha nepBrix 3aHATUSIX TaHHOTO (aKyJIbTaTUBHOI'O Kypca Mbl PEKOMEHAYEM HE
TOJIBKO COOOIIUTD yJaIuMCS 1IeJTU IPOBEICHUS U coiepkaHue (haKyIbTaTuBa, HO

M KPAaTKO paCCMOTPETh MMOHATHUA U BUABI PABHOCHUIIBHBIX K1 HCPABHOCHUJIbHBIX
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npeoOpa3oBaHuil ypaBHEHUH (MOKHO IIPOCTO pa3faTh UM JMCTHI - HAMATKH, YTOObI
ATOT 3Tall 3aHsUT MEHbLIE BPEMEHH) JIJIS1 MCIIOJIb30BAHUS UX MPU PEUICHUU
YPaBHECHUN.

Kpome 3T0oro mMbl coBeTyem B Hauasie KakJ0oro 3aHsITHs, U TOce OObSICHEHUS
HOBOM TE€MBI yIEJIATh HECKOJIBKO MUHYT BOIIPOCAM YYaIUXCS 10 MaTepuaiy,
BBI3BABLIEMY Y HUX 3aTPYAHEHUS BO BPEMsI PEILICHUS 3alaHAN B KJIACCE WIIU J0MA,
IIpU PACCMOTPEHUH 3aJJaHUI U3 Y4eOHBIX MOCOOUII 1715 MOCTynamux. Takue
KOHCYJIbTallMM MOXHO IIPOBOJUTD KaK JJIs1 BCEH (paKyJIbTaTUBHOM IPYIIIBL, TaK U B

HHAWBUAYAJIBbHOM IIOPAIKE.
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[Tpunoxenue 3
MeToanueckne peKOMEHAAIMH K MPOBEAEHUI0 CEMUHAPCKUX

3aHATHH.

Llens mpoBeieHust 3aHATUI — CEMUHAPOB B TOM, YTOOBI ClIENaTh
TeopeTHdecKoe 0000IeHrne, 0TpadoTaTh OCHOBHBIC METOJIbI, CIIOCOOBI M TIPHEMBI
pELIeHHs] MaTEMaTUYECKUX 3a/a4, [T0Ka3aTh CBA3b MATEMATUKHU C KU3HBIO.

[IpoBeneHre ceMUHAPCKUX 3aHATUN aKTUBU3UPYET Mpolecc 0O0ydeHus, yUUT
yUYalIuXcs BBHICTYIATh C CAMOCTOATEIBLHBIMU COOOIIEHUSIMU, (POPMUPYET Y HUX
HABBIKM HCCIIEAOBATEIbCKUX YMEHHUH, a TaKKe MOBBIIACT KYJIbTYpYy OOIECHUS U
Pa3BUTOCTb PEYH.

VYKa)keM OCHOBHBIE ClTydad, KOr/ia MPeJIOYTUTEIbHEE OPTraHU30BbIBATh
3aHATUSA B (POpME CEMUHAPOB:

1) 3aHATHSA IO TEME YUUTEIb IMPOBOJUT B (hopMe JICKITHH, yemss ocodoe
BHHMAaHNE Pa3bsICHEHUIO IJIaBHOTO, OCHOBHOTO COJEp KaHUs Marepuaina. Benen 3a
HUMU MPOBOJIUTCS CEMHUHAPCKOE 3aHATHE (OJHO WJIM HECKOJIBKO), Ha KOTOPOM
yyalyecs CaMOCTOSITENIbHO, TIOJIb3YACh JIUTEpaTypoil, H3y4yaroT Marepuad,
BBIIIOJIHAIOT YIIPAXKHEHUS, 3aKPEIUISIOT OJYyYEHHbIE 3HAHHUS.

2) npu IpoBEeICHUH 0000UIAIOIIUX 3aHATUH IO HEKOTOPBIM TEMAM.

3) npu U3y4YEeHUU HOBOM TEMBI, €CJIM MaTepual JOCTYIEH IJII CAaMOCTOSITEIbHOM
nepepadoTKU yJaluxcsl.

O heKTUBHOCTh CEMUHAPCKUX 3aHATUN B 3HAUUTEILHON MEpe 3aBUCUT OT
OpraHM3alMy UX NOoAroToBKU. Ha moAroToBky k ceMuHapy HEOOXOIMMO BBIJIEISATh
JOCTATOYHOE KOJMYECTBO BPEMEHH. Y HalIUMCsl COOOIIAETCs TeMa CeMUHAapa,
OCHOBHBIE BONPOCHI TEOPUHU, KOTOphIE OYIyT paccMaTpuBaThCs Ha 3aHSATUH,
JAKOTCS  337a4d, MPUEMaMH pEUIEHUS KOTOPBIX, JOJDKEH OBJIAJETh KayK[bIil.
PacnipenensitoTcss WMHOUMBHUIyalbHbIE W TPYNIOBbIE 3aJaHUs HAa HAXOXJICHUE
IPUMEHEHUSI PACCMATPUBAEMBIX BOIPOCOB Ha IMPAKTUKE, HA CaMOCTOSITEIBHOE
pPacCMOTpPEHHUE OTAEIBHBIX TEM U IP.

B npouecce moAroToBKH K CEMUHAPY MO PEKOMEHAIMN YUUTENS IKOJIbHUKH

U3YyYaroT JOTOJIHUTENBHYIO TUTEPATypy, pab0TaIOT HAJl 3aTaHHBIM MaTEPHAIIOM.



34

Msl npenaraem Ha HameM (axKyJbTaTUBHOM Kypce IMPOBECTH CEMUHAphl —
00001IeHre 3HaHUN. 3/1eCh TTOHATHE «0000IIIeHNE 3HAHUI MTOAPA3yMEBACT
HNOBTOPEHME U CUCTEMATU3ALIMIO MaTepralla, BKIIOUYEHHOIO B 33JIaHUS
BCTYNUTEIBHBIX TECTOB U PACCMAaTPUBAEMOr0 B IIKOJHLHOM KypCce MAaTeMaTUKHU B
JI0OCTaTOYHOM o0beMe. Matepuan ¢ TOUKM 3pEHHUS COACpKAHUS JAHHOTO
(akyJIbTaTUBHOTO Kypca SIBJSIETCSI HOBBIM.

Bcero tematuueckoe miaaHupoBaHue GpaxyabTaTUBHOTO Kypca «IloarotoBka
['MA. [lpakTukyM O pEUIEHHIO YpaBHEHUN W HEPABEHCTB» IPEAYCMaTPHUBACT
IPOBEJCHUE HECKOJIBKUX CEMUHAPCKUX 3aHATHN 110 0000IIEHNIO 3HAHUH.
Cemunap 1
Tema: TexcroBbie 3amaun. [Iporpeccun.

Tun: cemunap — 0000IIEHUE 3HAHUM.

OcHosHnas obpazoeamenvhas yeab: TOBTOPUTh M CUCTEMATU3UPOBATH 3HAHMS
IPUEMOB PELICHUs TEKCTOBBIX 3ajay, pELIeHMs 3alaHuil ¢ apuPpMETHUYECKUMU U
F€OMETPUYECKHUMHU MPOTPECCUAMH.

IIpeosapumenvnas paboma: Ha TPEANIECTBYIOMEM (DaKyJIbTaTUBHOM 3aHSATUU (B
€ro KOHIIE) NPOUCXOAMUT pa30MEeHHE YUYEHHKOB Ha IIECTh TPYII, KaXI0H H3
KOTOPBIX MpPEAjaraloT CaMOCTOSITENbHO PACCMOTPETh WM OCHOBHBIE MPUEMBI
pellieHusl TEKCTOBBIX 3aJay OAHOIO M3 BUIOB ( 3aJayd Ha JBW)KCHME, 33/1a4d Ha
BBIYMCIICHUE TIPOLIEHTOB, 3aJa4 Ha padoTy U 3a/auyd Ha CMeCH), Wik (GOpMYyJIbl U
CocoObl  peleHuss 3aJaHuii ¢ apupMETUYECKUMH M T€OMETPUUYECKUMHU
nporpeccusiMu. [Ipy TNOArOTOBKE YYEHHMKAM PEKOMEHJIYETCs IOJb30BaThCs
y4ueOHbIMU TTocoOusiMu U HTEepHET-pecypcamu.

IIposedenue: B Hauane 3aHATUS KaXJas TpyIa JeJaeT COOOIIEHUs, OCTaJIbHbIE
3aMMCHIBAIOT OCHOBHOE. Jlanee mpemnonaBaresib NpeajaraeT CEpUio 3ajaad 1o
PAacCMOTPEHHBIM T€MaM, COCTABJICHHYIO U3 BapUAHTOB TECTOB JIJISl MOCTYIUICHUS.
MpI pexomeHTyeM OoJiblile BHUMAaHUS YACTUTh 3aJauaM Ha BBIYMCIICHUE
NPOIEHTOB, T.K. TaKOW TUN 3aJaHUl BCTpEUYaeTcss BO MHOTHX BapuaHTax
BCTYNUTEIBHOTO TeCcTHpoBaHUs. HeoOsi3aTenbHO HA 3aHATUM pellaTh 3ajaydu

IIOJHOCTBIO, JOCTAaTOYHO, pa306paB YCIIOBUsI, COCTaBJIAATbL YpPaBHCHHA WU
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COCTaBJISITh TUIAH PELIEHUs, TaKhe 3aJayd YYEHUKH JOopeuaroT aoma (Toria Ha
CJIEIYIOLIEM 3aHSATUH, B CAMOM €r0 Hayalle, CBEPSIIOTCA OTBETHI). DTO MO3BOJIUT 32
3aHsATHE pa3o0paTh O0JbIlE PA3TUYHBIX BUOB 3a/1a4.
Jomawnee 30anue: pelIeHHWE NPENIOKEHHBIX YUYUTENEM 3aJad, KOTOpbIE HE
YCHEJIH paCCMOTPETh HA JAHHOM 3aHATHH; IOATOTOBKA K CIEIYIOLIEMY
CEMHUHAPCKOMY 3aHSTHIO.
lloosedenue umozo6: B KOHLIE CEMUHApA €lIe pa3 KPaTKO MOBTOPSIIOTCS OCHOBHBIE
MOJIOKEHHUSI PACCMOTPEHHBIX TEM, IIOCIE YEro YYEHUKaM BBICTABIAKOTCA JBE
OLICHKHU (I10 >KEJaHWI0): o0mias Jyisl TPYIIbI, TP 3TOM YUUTHIBAETCA KayeCTBO
BBICTYIUIEHUH M KOJMYECTBO BBICTYNAIOUIMX W WHJWBHUAyalbHas - 3a paboTy Ha
YPOKE.

3ansarus «Pemenue 3a1au ruiaHuMeTpun» U «Pelienne 3aga4 crepeoMeTpum»
Mbl TIpeajlaraéM IpPOBECTH Takke B (OpME CEMHUHApOB, OCHOBBIBASCh Ha
IIPOBEJICHHBIN aHAJIN3 3aJJaHUM U3 BCTYIIUTEIBHBIX TECTOB, KOTOPBIM IOKa3aj, YTO
o0beMa MaTepHalia MIKOJIBHOIO Kypca r€OMETPUH JOCTATOYHO JUIsl YCIIEUIHOTO MX
peuieHusl.
Cemunap 2
Tema: Pemienne 3a1a4 IIaHUMETPHH.
Tun 3ausamus: cemuHap — o0oOuieHre 3HaHui. OCHOBHAsE 00pa30BaTENbHAS LENb:
MOBTOPUTH, OOOOIIUTH M CHUCTEMATU3UPOBATH OCHOBHBIE (OPMYJIBI U TMPUEMBI
pelieHus 3a1a4 INIAHUMETPUH.
Ilpeosapumenvnaa paboma: Ha JOM JaeTcs 3aJaHHE BbINUCATh (HOPMYJIBI
IUTAHUMETPHUH, PAacHpelleIUB MX IO TPYINNaM [Jsi OCHOBHBIX T€OMETPUYECKHX
buryp. Tpem ydueHrukam (110 JKEJIaHUIO) JACTCs 3aJaHue MTOATOTOBUTH COOOIIEHHUS
(10 munyT) IO TeMaMm: «PelieHue 3a1a4 ¢ TOMOIIBIO BISIBJICHHS XapaKTEPHBIX
O0COOCHHOCTEW 3amaHHON KOoHUTrypamun», «['eomerpuueckue METOAbl PEIICHUs
3a/1au», «AHAIUTHYECKHE METObI PELICHUS 3a/1auy», B3sB 3a OCHOBY MaTepuai U3
yueOHbIx mocoouit [llapeiruna N.®M. 3a Hepeno A0 MPOBEICHUS 3aHITHUS
IPOCMOTPETH Y HUX COAEP/KAHHUE BBICTYIUICHHM.

IIposedenue: B Havane 3aHATUS TTIOBTOPSIOTCS OCHOBHBIE (DOPMYJIBI I10
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wiaHuMeTpuu. IIpoucxoautr 3To B BUAE WIPBL: Pa3/EIMBIINCh Ha HECKOJBKO
TPyNN, Yy4allydecss IO OYepeaud UWTAIOT BBIMHMCAHHBIE HMH (DOPMYJIBI TIO
ONpe/IeNICHHOW Teme, MoOeXAaeT TIpyMla, NOCHeAHssT Ha3BaBuias (opmyiy,
HNOBTOPATH (GopMynbl Henb3s. [Ipm 3TOM ocTanmbHBIE MOMOJHSIOT —3allUCH
HepocTatonmmu dpopmynamu. Jlanee nenaroTcsi COOOIIEHUs, MOKHO MPEATIOKUTh
YUYEHUKAM OTpa3uTh y ce0s B TeTpaasx CyTh BBICTyIUIEHHH. Bce ocraBuieecs
BpEMsl 3aHATUS OTBOAMUTCS HA PEUICHUE 3a1ay IUIAHUMETPHUH, BEAYIIHUE METOJbI
pElIeHHsT KOTOpBIX - alreOpandeckue, T.K. NOJOOHbIE 3a/aHUsl XapaKTEpPHBI IS
TECTOB. 3aJjaul MOKHO HE pelIaTh MOJHOCTHIO, a pa300paB BMECTE YCIOBUS 3a7a4
Y HApUCOBAB PUCYHOK K HUM, COCTAaBJISATh IUIAHBI PELIECHUS, 10 KOTOPBIM YYEHUKU
CaMOCTOSITENIFHO JOPEIIAlOT J0Ma (B Hayajie CIEAYIOLIEro 3aHATHS 0053aTelbHO
HY’KHO CBEPUTH PE3YJIbTATHI).

Jlomawnee 3a0anue: NOATOTOBKA K CIEAYIOLIEMY CEMUHAPY.

Iloogedenue umozog: B KOHIE €lle pa3 OOCYXAArOTCsl CTaHAAPTHBIE IPUEMBI
pelieHus 3a7a4 IaHUMETPUH. 3a pabOTy Ha 3aHATUU BBICTABIISIOTCS OLIEHKHU (TI0
YKEJIaHUIO).

Cemunap 3

Tema: Peuienne 3a1a4 CTEPEOMETPHH.

Tun 3ausamus: ceMUHap — 000011eHue 3HAaHU.

OcHosHas obpasoeamenvhas yeisb: NOBTOPUTH, 00OOIIUTh U CUCTEMATU3UPOBATH
OCHOBHBIE (hOPMYJIBI ¥ IPUEMBI PEILICHUS 3a]]a4 CTEPEOMETPHUH.

Ilpeosapumenvnaa paboma: Ha TOJBEJECHUM HMTOrOB CEMHUHAPCKOTO 3aHITHS
«Pemienre 3aaa4 Mo MIAHUMETPUN» YUUTENb COOOIIAET, YTO AJI 3a/4a4
CTEPEOMETPUU OCTAIOTCS MPEKHUMU BEAyIIHE MPUHUUIBI pEUIeHUs 3a]ad
IUTAHUMETPUM, W TpeajaraeT y4yauluMmcsi CaMOCTOSITEIbHO HMX PacCMOTPETh U
BBINIUCATh OCHOBHbIE (OPMYJbI CTEPEOMETPUHU, MOBTOPUTH OCHOBHBIE CBOMCTBA
¢uryp. K 3aHsaTHIO MOATOTAaBIMBAIOTCA MOJEIU PA3IUYHBIX MPOCTPAHCTBEHHBIX
TE€J, paCCMAaTPUBAEMbIX B YCJIOBHSX 3aJa4, U KapTOUYKH C HA3BaHUSIMU OCHOBHBIX
U3Y4aeMbIX MPOCTPAHCTBEHHBIX TEJ (€CIU MOIYYUTCS — MO YHUCITY MOCEIIAFOIINX

bakyabTaTUB).
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IIposedenue: B Hayane 3aHATHS TOBTOPSIOTCS OCHOBHBIE TOHSTHS, CBOMCTBA,
OTHOIIIEHUS TPOCTPAHCTBEHHBIX TEJ, IIPH 3TOM MOTYT UCIOJB30BATHCS UX MOJCIIH.
[IpoBouTCS 3TO ClieAyIOMMM 00pa30oM: OJIUH U3 YUEHUKOB, B35IB Ha BEIOOP

KapTOUYKy C Ha3BaHHMEM (UTypbI, MEPEUHUCISIET OCHOBHBIC MOHATHSA, MapaMeTphl,
CBOMCTBA M (OPMYJIbI, CBSI3aHHBIE C 3TUM TEJOM; OCTaJbHBIC MOMOTAIOT U T.J.
OcraBuieecss BpeMsl IMOCBSILIEHO PELICHHMIO, MPU 3TOM CHadajla PEUIaroTCs I0
OJHOMY 3aJaHUI0 Ha KaXJbId TNpUEM pElIeHUs 3a7ad CTEPEOMETPUH, C
00CYXJIEHHEM CYTH KaXKJOro, a TMOTOM (10 KOHIIa 3aHATHUS) paccMaTpUBaeTcs
pelIeHre 3a1ad ajreOpandyeckKuMu MeETOoAaMH. OTH 3aJadyd MOKHO HE pelaTh
IOJIHOCTBIO, @ pa30o0paB BMECTE YCJIOBHUS 3aJady M HApUCOBAB PUCYHOK K HUM,
COCTaBJISITh IJIaHbl PELICHUS], IO KOTOPBHIM YYEHHKH CAMOCTOSTEIBHO JOPEIIAOT
7oMa (B HayaJle CIEeAYIOIIEro 3aHsATHS 0053aTeIbHO HYKHO CBEPHUTDH PE3YJIbTaThl).
lloosedenue umoecog: 00OOWIAIOTCA TPUEMBl PEIICHUSA 33Jad IJIAHUMETPUU U
CTEpEOMETPHH, EIIE pa3 MOBTOPSETCS CYyTh UX IPUMEHEHUs. BricTaBistorcs

OLICHKM (I10 JKeNaHui0) 3a paboTy Ha 3aHATHU. Ha oM ydeHukaMm mpeasiaraercs
BBIMOJIHUTh CAMOCTOSATEIbHYIO padOTy, COCTOSIIYIO U3 3a/1ay 1O IJIAHUMETPUU U
CTEepEeOMETpUH (3aJaHUsl MOTYT OBITh OOIIMMM JJIs BCEX, IO BapUaHTaM WU

WHJMBUAYaJIbHbIC).
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[Tpunoxenue 4
MeToanyeckue peKOMeHAaluM K NPOBeIeHUIO 3aHATHI B (popme
NPAKTUKYMOB

[IpakTUKyM — OJIMH U3 BHJIOB J1a0OPATOPHO-NPAKTHYECKUX PabOT B CTapIIUX
kjaccax. [IpakTHKyMbI TPOBOJIAT MPU 3aBEPILICHUH KPYITHOTO pa3zielia, Kypca U ux
1eNb: 00001IEHNE O OBTOPEHUE CIIOCO00B AeiicTBUi. Ha 3aHATUSAX AaHHOTO THUIA
IPOUCXOJUT OCMBICIIEHHE, BOCIPOU3BEACHHE U PUMEHEHUE 3HAHUN C LIEJIbI0 UX
yriayonenus. llkonpHUKM ydarcs BiaJeTh NPUEMAMU NPUMEHEHHUS TEOPUH IpU
BBIIIOJIHEHUH YIIPAKHEHUN U PEIICHUM 3a1a4 ITPAKTUYECKOIO COACPKAHUS.
XapakTepHbIM ISl 3aHATUU-TIPAKTUKYMOB  SIBJSIETCS ~ YCUJIEHUE  POJIH
CaMOCTOSITENIbHOM pabOThl yUal uxcs.

[IpoBeaeHne NPakKTUKYMOB TPEOYET OT YUUTENS OOJIBIION MOArOTOBUTEIBHOM
paboThI O aHATU3Y TEOPETUYECKOTO U 33JaYHOT0 MaTeprasa TEMbI, MO
OTIPENIETICHUIO LIEeH 3aHATUS U CIIOCOOOB KOHTPOJIS, MO Pa3TPaHUUEHUIO JTAIloB
3aHSTHS U BBIIEJIEHUIO €r0 CTPYKTYPHI.

B ¢opmMe npakTukyMOB MbI MpeajiaraéM MHpPOBECTH CIEAYIOIINE 3aHATHUS:
«O6mue U crneuuagbHble METONAbl pELIeHUs ypaBHeHui», «lloaroroBka k
UTOTOBOMY  TecTUpoBaHMiO», «MToroBoe TtectupoBanue», «Pabora Han
OLLIUOKaMM».

HpakTukym 1

Tema: OO1ME U crienUalbHbIE METObI PEIICHUS] YPaBHEHU.

Ocnognas obpazosamenvHas yenv: BBIBICHHE OOUIMX MOIXOAOB K PELICHUIO
YpaBHEHUH pa3IMYHBIX BHUJIOB, JJIsi OOJBIIEH OCO3HAHHOCTU CYTH HPUMEHEHUS
KQ)KJIOTO U3 METOJ/I0B PELICHMUS.

lIposedenue: 3aHATHE COCTOUT U3 TPEX YACTEW: MepBasi MOCBAIIEHa COBMECTHOMY
aHanu3y (y4uTesdas M YYCHHMKOB) M3YYEHHOTO MaTepuia Ha BBISBICHHUE OOIIMUX
METO/IOB PELIEHUSI YPABHEHUI; BTOpAs - PELICHUIO YPABHEHUI Pa3HbIX TUIIOB, PU
ATOM 33JaHUsl COCTABJICHBI TaK, YTO YPABHEHHS pEIAIOIIHUEcs] OOUMM METOJ0M
pacnoJiaratorcs MoApsiA (TakuX TPYII YPABHEHUM IMOJIYYaeTCsl YETBIPE, MO YUCITY

MCTOJO0B: MCTOA I'PYHIINPOBKHU, MECTOA IMOACTAHOBKH, MCTOJ CBCIACHHS K



39

anreOpanyeckuM ypaBHEHHUSIM WJIM HEPABEHCTBaM (MM K MX CHUCTEMaM), METOJ
OIICHKH WX JIEBOHM M mpaBoii yactelt (anamm3 OJ[3) ) 1u1st BRISIBICHUS 00X
MPUEMOB pEIlIeHUs JII00Oro THUIA YpPaBHEHUW; B KOHIE 3aHATUS — HeOOJbIIas
caMOCTOATENbHAsA padoTa MO PELIEHUIO0 YPABHEHUH.

Iloogeodenue umoeos: MO OKOHYAHUIO 3aHATHS JETAeTCs BBIBOA 00 OOIIeH cyTH
MPUMEHEHUSI METOJIOB PEIICHUs] YPABHEHUN Pa3HBIX THUIOB U 00 UX CXOXKECTH. 3a
3aHATHE KKl YUEHHK MOXET M0 KEJIAHUIO, MOJYYUTh OLIEHKY, YUYUTHIBAOLLYIO
ero paboTy B KJIacCE U BBIOJIHEHHE CAMOCTOSITEIbHOM paOOTHI.

IpakTukym 2

Tema: IlogroroBka K HITOTOBOMY TECTUPOBAHHIO.

Ocnognas 0bpazoeamenvbHas yelb: 3aKPeNUTh NMPAKTUYECKUE YMEHUS U HaBBIKU
NPUMEHEHHUS Pa3IMYHBIX METOJOB U IPUEMOB PEIICHUSI.

lIposedenue: 3aHATHE TOJHOCTBHIO IMOCBSILEHO BBIMOJIHEHUIO PAa3HBIX 3aJaHUM,
4acTb U3 KOTOPBIX MOXKET BBINOJHATBCA Yy JOCKHM, 4YacThb — Ha MecTax
(uHAUMBHUIYyATbHO WM TO Tpymnmam). s paccMoTpeHus OoJibliiero 00bema
MaTepuaga Y4YUTEI0 MOXKHO 3apaHee cleiaTb Ha KaXAyl HapTy KCEpOKOIHUIO
YOPaXHEHUH WM  BOCIOJIb30BAThCS MYJIBTUMEIUWHBIM  IMPOEKTOPOM, 3TO
MO3BOJMUT CIKOHOMHUTH BpEMS M YBEJIMYUTh YHUCIO PabOTAIOIUX y JAOCKH, T. K. Y
IpenoaaBaress OTnaaeT He0OX0IMMOCTh YNTATh U 3allUChIBaTh Ha JOCKY YCIIOBUS
3ajaHuid. JlaHHBIE KCEpOKONMMU MOXHO OyJIeT TMOTOM UCIOJIb30BaTh Ha
CIIEYIOIMN ToJl MPU MPOBEACHUHM MOJ00HOro (akylbTaTUBHOTO Kypca. Kpome
3TOTO YacTh 3a/laHUi MOYKHO HE pelaTh, 00CYAUB IJIaH UX PELICHUS.

lloosedenue umoeos: B KOHIIE 3aHATUSL HEAOPELICHHBIE B KJIACCE MTPUMEPHI
3aJJal0TCSl Ha JIOM, U COOOILAETCs, YTO Ha CIIEAYIOIIEM 3aHATUU OyIeT MpoBelieHa

UTOroBasi paboTa 1no JaHHOMY (haKyJIbTaTUBHOMY KYypCy.
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[Tpunoxenue 5

MeTonnqecmle PEKOMECHIAIINUA K IIPOBEACHUIO UTOTOBOT0 TECTUPOBAHUA

Benymas nienb npoBeneHus 3aHATHS: ONPEICIIUTh CTENeHb MOATOTOBKH
yuamuxcs k caaue ['MA, EI'D.

JlaHHO€  TECTHpPOBAaHME  BKJIIOYAET  CIEAYIOLIME  JTambl  [POBEACHUS:
opeanuzayus yyawuxcsa (Tak Kak (pakyJIbTaTUBHBIC 3aHATHS TMOCEIIAaeT OOBIYHO HE
00JIBIIIOE KOJIMYECTBO YEJIOBEK, TO UX MOXKHO paccaJuTh MO OJHOMY 3a MapTy, U
OTrPaHUYMUTCS OJHUM BApUAHTOM UTOTOBOTO TECTUPOBAHUS);

HOCMAHOBKA Yeau OaHH020 mecmuposanusi (31ech HEOOXOIUMO OTMETHUTh, YTO
JaHHOE TECTUPOBAHHE IMPOBOJUTCS B OOJIBLICH CTENEHU JIJIsl CAMUX YUYEHUKOB,
MO3BOJIASI MM OTPEICIUTh CBOIO CTENEHb TOTOBHOCTH K CJad€ BBITYCKHBIX U
BCTYNMUTEIBHBIX 9K3aMEHOB, JTO YBEIUYHT JOCTOBEPHOCTHh IOJYYEHHBIX
pe3yabTaToOB);

uncmpykmaxc (Mbl PEKOMEHIYEM YUYHUTEN0 CIeNaTh KOIMUI0 TecTa M KauJI0ro
YUEHUKA, TpPaBUIbHbIE BapUAaHTbl OTBETOB IYyCTh Yy4YallMecs 3allChIBAlOT Ha
OTJEJIIBHOM OJIaHKE OTBETOB, 3TO IO3BOJIUT IMOJIL30BAThCSl JTAaHHBIMH TECTaMU
HEOTHOKPATHO);

8bINOIHEHUE YYeHUKamMu pabomul (KEIaTeNIbHO, YTOObl YYEHUKH MO OKOHYAHUIO
3aHATHS COATA HE TOJIBKO JIUCTOYKM C OTBETaMH, HO W PEIICHUS 3aJaHuil, 3TO
MO3BOJIUT MPENOJIaBaTEeNI0 BbIABUTh MPUYMHBI JONYIIEHHBIX OMIMOOK U yYECTh UX
Opu NPOBEACHUU MOAOOHOro (akynbTaTMBa B MOCIEAYIOIIUX OJMHHAALATHIX
KJIaccax);

ceepka pe3yrbmamos (IOCJe TOro, Kak padoThl OyAyT CIAaHbI, YYCHUKAM JAOTCS
NpaBWIbHBIC BapUaHThl OTBETOB, 3apaHee MOJATOTOBJICHHBIE YYHUTENEeM, s
CaMOCTOATENbHOM MPeIBAPUTEITHLHON OLIEHKH );

noogedenue umo206 (Ha Hall B3IJIsA], yAauHee OyJeT BbIOpaTh Ty CUCTEMY OLICHKH,
KoTopast Oyaer mpenjoxkeHa Ha ['MA, yXe B KOHIIE 3aHSATHS MOXHO CJ/eJaTh
IpeBapUTENbHbIE BHIBOIBI 00 YCIEIIHOCTH BBIIOJIHEHHUS JAHHOTO TECTA).

PG3YJIBTaTBI HUTOrOBOIo TCCTUPOBAHHA MOKHO JOBCCTHU N0 CBCACHUA
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pouTENel Ha pOAUTEIBCKOM COOpaHUU, €CIIM HA 3TO JaayT COIIacue YUYEHUKH.
[locnennee 3aHsiTHE Ha (aKyIbTaTUBE TaKXKE PEKOMEHIYETCs IPOBECTH B
(dopMe npakTUKyMa. ITO 3aHATHE MOCBALIEHO paboTe Haj omKOKaMu. 3/1eCh
HEOOXOJMMO pPacCMOTpPETh TE€ 3a/JaHusl, B KOTOPBIX OOJBIIMHCTBO pPEOAT
JIOTIYCTHJIM OIIMOKY TPU BBITTOJIHEHUU UTOTOBOTO TECTHpPOBaHUA. YacTh BpeMeHU

MOJKHO ITOCBATUTH KOHCYJIbTAlUAM MHAWBUAYAJIIBHBIM BOIIPOCAM YUaIlIUXCA.
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[Tpunoxenue 6

HNTorosoe rectupoBanue

OTMeThTe HOMED MPABUIBHOTO OTBETA B OJJAHKE OTBETOB

Ne SAJTAHNA BapuanTel 0TBETOB
1 | Eciu 20% 49wrcna paBHBI 1)15 2)20 3)25
(V3 -+2) - (V3++2) + 26, 4)30 5)35
TO 3TO YUCJIO PABHO
2 | Pesynbrar ynpouieHus BEIpaKCHHSI, 1)1 2)vVa++/s6 3)(a-s)
(a+(13\/—52_\/g))((?/_5? ) UMEET BUJI 4)Va—+e 5)2a
3 | KoandecTBo menbix 3HadeHuii mapamerpa «, |1)0 2)1  3)2
IpY KOTOPBIX adcIucca u opauHaTa Bepmudsl | 4) 3 5) 4
napabonsl y =(x — 2a)? —a? —8a— 15
MIOJIOKUTEIBHBI, PABHO
4 | Cymma KOpHEH ypaBHCHHSI 45 2)25 3)4
Jx—15(254+8:27¥—6)=0 pasHa 4)35 5)2
5 | Pesynbrar BI)I;II/ICJIGHHI/IH BBIPKCHUS H2vZ 2) g
tg(arcsm( 3) + 2) paBeH 3) 2v7 4) _g 5) 2,828
6 | ABoe paboumx BBIMOJIHIIN 3aKa3, IPUIEM
BTOPOM MPUCTYIUI K paboTe Ha Yac Mo3xKe DI2u10u  2)10 u 8 u.
nepBoro. Uepes 3 yaca nmoce Havana padoThl
UM OCTaBajoCh BBITONHHUTE 45% 3aka3a. I1o 3)8u6u. 4)10,5 u 9u.
OKOHYAHHIO pabOThI 0KA3aJI0Ch, YTO KK I
BBITNOJIHWJI POBHO TIOJIOBUHY 3aKa3a. 3a
CKOJIbKO YacOB KaXKJIbIi pabo4mii MOXKET
BBITIOJTHUTH BECh 3aKa3?
7 | Ecmu B Tpeyronsuuke ABC 3amanber AB=2, 1)\/1_3 2) \/1_5) 3) V14 4) V19
BC=3, CA=4, 10 cunyc yria C paBeH 8 8 8 8
8 | Ecnu chepa kacaeTcs Bcex rpaHei 1)ﬁ 2) \/_5) 3) V3
IPaBUIILHOM TPEYroNLHOM IPU3MBI, 8 pedpo 2 3 4
OCHOBaHUS IPU3MBI PaBHO |, To pagnyc cepsl 4) ? 5) g
paBeH
9 | CkoapKO WICHOB apupMETHICCKON 1)6 2)7 3)9
NIPOTPECCUU HYKHO B3SITh, YTOOBI UX CyMMa 4)11  5)10

Obu1a paBHa 91, ecnu TpeTHl WiieH paBeH 9, a
ceapmoit Ha 20 OoJbIlIe BTOPOTO.
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10

VYka3zaTh HauOoJIblIee HATYypalbHOE 3HAUCHHE
U3 o0sacTu onpenencHust GyHKIINN:

1
y=logs C - x).

)5 2
48 50

37

11 | Haitnure HemoOCTAOIIME B PSAY YUCIIO: 1) 26 2)58 3)30
12 14 28 * 60 62. 4) 38 5)50
12 | Haiitu mpou3BeicHUE KOpHEH ypaBHEHUS 1)1 2) -0.9801

(w) 19(x+0,1)+2=1000

10

3)0.9801  4)0.99

13

Harinure kopHu ypaBHEHUS
cos4x+2cos?x=0.

1) %+nk,§ + nn.Z)% + k.

3)%+ nn,g+nk.

14 | Haiftu cymMmMy KOpHEW ypaBHEHUS 1)5 2)6  3)4
x+1|=2[x-2|. 4) 8 5)3
15 | HammeHnbliee HATypalbHOE PEIICHUE 11 2) 2 3)3
HEpaBEHCTBA |COSX|< g 4) 4 5) 5
IpaBUiIbHBIE 0OTBETHI K HTOTOBOMY TECTHPOBAHHIO
HOMEPA 1123(4|5/6|7|8[9]10|11(12/13|14/|15
3AJJAHUI
IMPABUJIBHBIE | 3 |1 |14 (1|2 |2|5|2|2 3|2 |1]|2]3
OTBETBI
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IIpunoxenue 7

Iox0op TekcToBBIX 3a4a4 s moaAroroBku k 'MA u EI'D

3agauu «HAa IBUKECHHE)

1. N3 nByX ropo1oB, pacCTOSIHUE MEXY KOTOPHIMHU paBHO 363 KM, HABCTpEUy
JpYT IPYyTy BbIEXaJU JBa aBTOMOOUIIS. Yepe3 CKOJIbKO 4YaCcOB aBTOMOOMIIH
BCTPETSATCS, €CIIM UX CKOPOCTU paBHBI 57 kM/4 u 64 km/u? Omeem: 3u.

2. I'opona 4, B u C coequHeHbl NPSIMOIMHENHBIM IIOCCE, MPUYEM Topo] B
pacniosioxkeH mexay ropogamu 4 u C. M3 ropona 4 B cropony ropoga C Belexain
JIETKOBOM aBTOMOOMJIIb, U1 OJHOBPEMEHHO C HUM U3 ropojia B B CTOPOHY

ropona C Belexall Ipy30BUK. Uepes CKOJIBKO 4acOB MOCIIE BbIE3/A JIETKOBOM
aBTOMOOWJIb JJOTOHUT TPY30BHK, €CJIM CKOPOCTbH JIETKOBOI'O aBTOMOOMIIA Ha 23
KM/4 00JIbIlIE CKOPOCTH IPY30BHKA, @ pACCTOSTHUE MEXAY ropoaaMu A u B paBHO
92 km? Omeem: 4u.

3. [TonoBUHY BpeMeHH, 3aTPAYEHHOI'0 Ha JIOPOTY, aBTOMOOUIIb €XaJ C
CKOPOCTBIO 52 KM/4, @ BTOPYIO ITOJIOBUHY BPEMEHU - CO CKOPOCThIO 62 KM/H.
Haiinure cpeiHIOI0 CKOPOCTh aBTOMOOMIISL HA IPOTSKEHUH BCETO MyTH.

Omeem: 57 xm/u.
. 2
4, Paccrostnue ot A 1o B nepBbiit aBTOMOOUIIBL TIpoe3kaeT B 1 —pasa oBIcTpee

BTOpOro aBToMoOwmIsl. Haiiure ckopocT aBTOMOOWMIIEH, €CIT M3BECTHO, YTO
CKOPOCTb MepBOro Ha 18 kM/4 6oJblIe CKOPOCTH BTOPOTO.

Omeem: CKOPOCTH NepBOro 81 KM/4, CKOPOCTh BTOPOTO 63 KM/H.

S. JIBa 4yesioBeKa OTIPABISAIOTCS U3 OJJHOTO M TOT'O K€ MECTa Ha IPOTYJIKY A0
OITYLIKH JiEca, HaXoAsIencs B 3,5 KM oT MecTa oTnpasieHus. OIMH UAET CO
CKOPOCTBIO 2,7 KM/4, a Ipyrou - co CKOpocThio 3,6 kMm/4. JIoW st 10 OMYIIIKH,
BTOPOI1 C TOM € CKOPOCThIO Bo3Bpalaercsi ooparHo. Ha kakom paccTosiHuu ot
TOYKH OTITPABIICHHS IPOU30MAET UX BcTpeua? Omeem: 3 KM.

6. MoTopHas J0Ka mpoiisia IpoTuB TeueHus 21 KM 1 BepHynach oOpaTHO,

3aTpaTuB Ha 0OpaTHBIN MyTh HA 20 MUH MEHBIIIE, YeM MPU ABUKEHUHU TPOTUB Te-
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yeHus. Hailnure ckopocTh JIOOKHU B HEMOABUKHOW BOJIE, €CJIU CKOPOCTh TEYEHUS
paBHa 2 kM/4. Omeem: 16 xkm/4.

7. Temnoxo/1, CKOPOCTb KOTOPOTO B HEMOJABUKHOM BoJie paBHa 16 km/4,
IIPOXOJIUT IO TEUEHUIO PEKH U MOCJE CTOSHKU BO3BPAIIAETCS B UCXOIHBIN ITyHKT.
Haiinure paccrossHuE, IPOUIEHHOE TEIUIOXO0I0OM 3a BECh PENC, €CIIU CKOPOCTh
TeYeHUs paBHa 4 KM/4, CTOSIHKA JIJTUTCS 2 Yaca, a B UICXOAHBINA MMyHKT TEII0X0/1
BO3Bpamaercsa yepe3 10 yacos nocie oTmbiTud U3 Hero. Omeem: 60 k.

8. N3 nynkTa 4 KpyroBo# Tpaccel, IJIMHA KOTOpPOoil paBHa 80 KM,
OJIHOBPEMEHHO B OJTHOM HalpaBJICHUH CTapTOBAJIM JIBa aBTOMOOMIIMCTa. CKOPOCTh
MEePBOro AaBTOMOOMIIMCTA paBHA 92 KM/4, CKOPOCTh BTOPOT0 aBTOMOOMIMCTA paBHA
68 kM/4. Uepes CKOJIbKO MUHYT MEPBbI aBTOMOOUIUCT OYyJIET OlepekaTh BTOPOTO
poBHO Ha | kpyr? Omeem: 200 MuH.

Q. [Toe3n, nBUrasich paBHOMEPHO CO CKOPOCThIO 90 KM/4, TPOE3KAET MUMO
IPUAOPOKHOTO cToJ0a 3a 36 ¢. Haligure nnuny noezma. Omeem: 900Mm.

10. U3 myHKTa A B yHKT B, oTCTOAIMI OT myHKTa A Ha 11 KM, OTIIpaBUIICs
HEMIEX0] CO CKOPOCThIO 4 kM/4. Uepe3 15 MUHYT MOCie 3TOro HaBCTpedy emMy

U3 B BBILIEN JpYTroM Memexo] co CKOpocThio 6 km/4. Haiinure paccrosiHie oT
IyHKTa B 10 MecTa ux Bcrpeun. Omeem: 6 KM.

11. U3 nyHkTa A B yHKT B 110 TEUEHUIO PEKU OTIPABUINCH OJTHOBPEMEHHO

MOTOpHas JoJKa u 6aiigapka. CKOpOCTh T€UEHUS PEKU paBHA 2 KM/Y.
1
[Tocnennroro 5 JacTh MyTH MOTOPHA JIO/IKA IILJIA C BRIKIIOYEHHBIM MOTOPOM, U €€

CKOPOCTbh OTHOCUTEIBHO Oepera Oblia paBHa CKOpOCTH TeueHus. Ha Toii yactu
MyTH, TJIe MOTOPHAs JIOJKA IIIJIa C BKIFOYEHHBIM MOTOPOM, €€ CKOPOCTh Obliia Ha 7
KM/4 Oouibliie ckopocTu Oaiapku. Haiinure ckopocTh Oaiiiapku B HEMOABUKHOM
BOJIE, €CJIM B ITyHKT B Oaiinapka u MOTOpHas J10JKa TPUOBLIN OJHOBPEMEHHO.
Omeem: 9 xm/.

12. Benocunenuct OTIpaBHIICA C HEKOTOPOH CKOPOCTHIO U3 TOpoaa A B TOPOJ
B, paccrosiHre Mexay KoTopbIMU paBHO 88 kM. Bo3Bpaiascs u3 B B 4, OH exan

MOHAYaly ¢ TON ke CKOPOCThIO, HO Yepe3 2 U IMyTU BBIHYXK/EH ObLI CclIeaTh
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octaHOBKY Ha 10 muH. [locie 3Toro oH npo 0K IyTh B A, YBEJIMUYUB CKOPOCTh
Ha 2 kM/4, 1 B pe3ynbrare 3aTpatuil Ha 0OpaTHBINA MyTh CTOJIBKO K€ BPEMEHH,
CKOJIbKO Ha IyTh U3 A B B. Haliiute cKkOpOCTh BEIOCUTNIEAUCTA HA ITyTH

u3 A B B. Omsem: 22 km/.

13.  Tloe3n, mBurasch paBHOMEPHO CO CKOPOCThIO 90 KM/4, TIpOe3KkaeT MUMO
JIECOIIOJIOCH], JyIMHA KoTopol paBHa 400 meTpawm, 3a 0,4 muH. Haiiqute nnvuny
noe3na. Omeem: 200 M.

14.  Xonuku nokasbiBaloT 4 yaca. Kakoe Bpemsi OyyT Moka3bIBaTh XOJUKH,

KOI'/Ia MUHYTHAsI CTpeJIKa JIOTOHUT YaCOBYIO CTPENIKY B BOCbMOM pa3?

Omeem: 12.00.
3axayu «Ha padory»

1. J1J1st HaOJTHEHUS TUTaBaTEIbHOTO OacceliHa BOJOW MMEIOTCS TPU Hacoca.
[lepBomy Hacocy Jij1st HanoJIHEHUsI OacceliHa TpeOyeTcsi BPEMEHHU BJIBOE MEHBIIIE,
4yeM BTOPOMY, U Ha 7 4yacoB O0JIbIIE, UeM TpeTbeMy. Tpu Hacoca, paboTasi BMECTE,
HAIOJIHWIM OBl OacceiiH 3a 4 yaca, HO M0 YCIOBHUSM dKCIUTyaTalliy OJTHOBPEMEHHO
JIOJDKHBI paboTaTh TOJIBKO JBa Hacoca. Onpenenure MUHUMAalIbHOE BpeMs (B
MUHYTax) HanoiHeHus Oacceitna. (IIporu3BoAUTEILHOCTD KaXKI0T0 Hacoca
MOCTOSIHHA B T€UEHUE Bcel paboThl). Omeem: 280 MuH.

2. JIBa Mansipa, paboTas BMECTE, MOTYT 3a | 4ac MOKPACUTh CTEHY IUIOUIA/IbI0
40 m*  TlepBslit Mansp, paboTas OTAENBHO, MOKET MOKpacuTh 50 M~ cTeHbl Ha 4
yaca GbICTpee, 4eM BTOPOii mokpacut 90 M~ Takoii sxKe CTEHBI. 3a CKOJIBKO YacoB
TepBBIi MansAp cMoxkeT mokpacuth 100 M° crensl? Omeem: 4 yac.

3. bak 3anonnsiercs kepocHOM 3a 24 30 M ¢ TOMOIIBIO TPEX HACOCOB,
paboraromux BMecte. [Ipon3BOANTEIEHOCTH HACOCOB OTHOCSTCS Kak 3:5:8.
CxoJbKO TIPOIIEHTOB 00beMa Oy/1eT 3anmoJiHeHo 3a 1 4 18 M coBMecTHOM paboThI 2
u 3 HacocoB? Omeem: 42,25%.

4. JIBa moTHHKa, paboTas BMECTe, MOT'YT BBINIOJHUTH 3a7aHue 3a 36 4acoB.

[Ipon3BOAUTENBHOCTH TPyAa NEPBOTO U BTOPOTO INIOTHUKOB OTHOCATCS KaK 3:4.
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[110THUKYM TOTOBOPUIKNCH paboTaTh moovepeaHo. Kakyro yacTh 3TOro 3aganus
JTOJKEH BBIMIOJIHUTH BTOPOU IJIOTHUK, YTOOBI BCE 3a/1aHKE ObLIIO BBHIMOJHEHO 3a
69,3 u? Omeem: 0,7.

S. Tpu Hacoca, pabotas BMecTe, 3aNIOJTHSIOT IUCTEpHY HE(PTHIO 3a 5 4acoB.
[Tpon3BOANTENIBHOCTH HACOCOB OTHOCATCS Kak 4:3:1. CKOJIbKO IPOLEHTOB 00bEMa
UCTEPHBI OYJIET 3aM0IHEHO 32 8 YaCOB COBMECTHOU PabOThI BTOPOTO U TPETHETO
HacocoB? Omeem: 80%.

6. OnuH MacTep MOKET BBINIOJIHUTD 3aKa3 3a 28 4, a Ipyrou - 3a 21 4. 3a
CKOJIbKO YacOB BBIMIOJIHAT 3aKa3 00a Mactepa, padoras Bmecte? Omeem:124.

1. [TepBas TpyOa HamomHsieT 6ak o0bemMoM 790 nMUTpoOB, a BTOpast TpyOa - 6ak
ooveMoM 750 nutpoB. U3BecTHO, UTO O/IHA U3 TPYO MPOITYCKAET B MUHYTY Ha 4 1
BOJIbI O0JIbIIIE, YeM Apyras. CKOJIBKO JUTPOB BOJBI B MUHYTY MPOMYCKAET Kaxaas
TpyOa, eciiu 0aku ObUIM HAIIOJHEHBI 32 OAHO U TO € BpeMa? Omeem: 751, 7911
8. Cepreli oTBeuaet 3a yac Ha 10 BorpocoB Tecta, a Ban - Ha 12. OHH
OJIHOBPEMEHHO HayaJu OTBEYATh HA BOIPOCHI TecTa, U Cepreil 3aKOHYMI T03XKE
NBana Ha 30 munyT. CKOJIBKO BOIIPOCOB coAepKuT Tect? Omeem: 30.

Q. Kaxxnprit u3 AByXx pabounx oAMHAKOBOM KBaNU(DUKAIIUNA MOKET BBHITOTHUTH
3aka3 3a 8§ yacoB. Uepes 2 yaca mocie Toro, Kak OJJMH U3 HUX IPUCTYIHI K
BBITIOJIHEHUIO 3aKa3a, K HEMY MPUCOEAMHIICS BTOPOU pabounii, u paboTy HaJl
3aKa30M OHHM JIOBEJH /10 KOHLIA YK€ BMECTE. 3a CKOJIbKO 4acOB ObLT BBINIOJHEH
Bech 3aka3? Omeem: 5.

10. IIpo3auk xoueT HaOpaTh Ha KOMITbIOTEPE PyKONTUCH 00beMoM 450 cTpaHuil.
Ecnu oH Oyner HaOupaTh Ha 5 CTpaHULl B IeHb OOJIbIIE, YEM 3aINIAHUPOBAI, TO
3aKOHUYUT paboTy Ha 3 AHs pasbiie. CKOJIBKO CTpaHUI] B ICHb MNIAHUPYET
HabupaTh npo3auk? Omeem: 25 CTpaHUIL.

11. B nmomomik cafoBOMY Hacocy, IepekaurBaromiemMy 9 jg Boasl 3a 4 MUH,
MOIKJTFOYHIIA BTOPOM HACOC, MEPEKAYMBAIONINN TOT K€ 00beM BOJIBI 32 7 MUH.
CKoJIbKO BPEMEHHM 3TH JIBa Hacoca JOJDKHBI pab0TaTh COBMECTHO, YTOOHI Te-

pekadatb 99 1 Boabl? Omeem: 28 MUH.
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12. Jlama u Burta nponanbsIBarOT IpsjKy 3a 12 MuHyT, a oqHa BuTa - 3a 20 MuHyT.
3a CKOJIbKO MUHYT MponalbiBaeT rpsaaky oana Jlama? Omeem: 30 MuH.

13. Kapnacon cbenaet 0aHkKy BapeHbs 3a 10 munyt, ®peken bok - 3a 12 MunyT, a
Marnsi - 3a 15 MUHYT. 3a CKOJIBKO MUHYT OHU ChEJSAT OAHKY BapeHbsl BTPOEM?
Omeem: 4 MUH.

14. Mama u Hacts MoryT BBIMBITE OKHO 32 20 munyT. HacTs u Jlena moryt
BBIMBITB 3TO K€ OKHO 3a 15 munyT, a Mama u Jlena - 3a 12 MuHyT. 3a Kakoe BpeMs
JIEBOYKHU BBIMOIOT OKHO, paboTtas BTpoeM? Omeem: 10 MUH.

15.  JIBe Opurajsl, cocTosiye u3 pabounx oJJMHAKOBOW KBaH(DUKaIIHH,
OJIHOBPEMEHHO HaYaJIl CTPOUTH JIBa OJIMHAKOBBIX JIETHUX IOMUKa. B nepBoi
Opuraze Obu10 7 pabouunx, a BO BTopoH - 13 padounx. Uepes 8 nHeii nmocie Havaiga
paboTHI B MEPBYIO OpUTaay nepenuin 7 pabounx U3 BTOPoi Opurajpl, B pe3yJbTare
yero 00a JoMuKa ObLTM TOCTPOEHBI OAHOBPEMEHHO. CKOJIBKO JHEHN
noTpeboBaIoch OpurajgaM, 4To0bl 3aKOHYUTH pabOTy B HOBOM COCTaBe?

Omeem: 6 nHEM.
3anauyu «Ha 0AaHKOBCKHE MPOLEHTbD», YaCTH, 10JIN.

1. CroumocTts ToBapa cHu3wIn Ha 10%, 3aTeM HOBYIO LIeHY noHU3uIu Ha 20%,
a mmocJe nepepacuera cHu3uiu emie Ha 10%. Ha ckofbko mpoIeHTOB CHU3WIIN
MEPBOHAYAIILHYIO 1IEHY TOBapa (OTBET OKPYTIUTE A0 1enbix). Omeem: 35%.

2. 3aprmuiaty nmoBbICHIIM HA P %. 3aTeM HOBYIO 3apIuiaTy noBwicwiid Ha 2p%. B
pe3yabpTare JByX MOBBIIIEHUH 3apIiuiata yBeanumiach B 1,32 pa3a. Ha ckonbko
MPOIIEHTOB 3apIuiaTa Oblia MOBKIIIEHA BO BTOpoi pa3? Omeem: 20%

3. B suBape maker akmuii cromn Ha 10% mensbIe, yem B pepaie. B despane
ATOT K€ MaKeT akuui crout Ha 20% Mensblie, yeM B Mapte. Ha ckosibko
MIPOIICHTOB MEHBIIIE CTOMMOCTD ITaKeTa aKIui B SHBape, YeM B MapTe?

Omeem: 28% .

4. Habop xuMu4eckrux peakTUBOB COCTOUT U3 TPEX BEIIECTB, MACChI

oTHOcsTCs, Kak 3:7:10. Maccy nepBoro BemiecTBa yBeauurmin Ha 8%, a BTOpOro —
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Ha 4%. Ha cxoJIbKO MPOIIEHTOB HY’KHO YMEHBIIUTh MAacCy TPEThETO BEIIECTBA,
yTOOBI Macca Bcero Habopa He u3MeHmwiacb? Omesem: 5,2%.

S. CroumocTh okynku C y4eToM TPeXNMPOIEHTHON CKUAKU MO TUCKOHTHOM
kapte coctaBuia 1940 py6neii. Ckoabko Obl MPUILIOCH 3aIUIaTUTh 3 MOKYIIKY
IIPU OTCYTCTBUU AUCKOHTHOU KapThl? Omeem: 2000 p.

6. Jlo camkenus 1eH ToBap croui 300 pyOneit, a mociae CHIKEHHUS 1IEeH cTall
ctouTh 273 py6ss. Ha ckonbko mpoiieHToB Oblila CHI)KEHA 11eHa ToBapa?

Omeem: Ha 9 %.

1. CrouMocTh akiui cHU3WIACh Ha 84%. Bo ckoJIbKO pa3 moAeieBen akiuu?
Omeem: B 6,25 pa3a.

8. [Tpon3BoACTBO HEKOTOPOTO TOBapa YBEIHMYMIOCh B 96 pa3. Ha ckolibko
MIPOLIEHTOB BBIPOCIO NPpou3BoACTBO? Omeem. Ha 9500%.

Q. CebecronmMocCTh M3ENIHsI CHU3MIAach B 8 pa3. Ha CKoJIbKO MPOLIEHTOB
CHM3MJIACh ceoecTouMocTh? Omeem: Ha 87,5%.

10. B mapre Ha ¢gabpuke nzrorosuwiu 500 koBpoB. B anpese npons3BoacTBO
BbIpoCIiO Ha 20%, a B Mae — eme Ha 20%. CKoIbKO KOBPOB U3TrOTOBHIIM HA
dhadpuke B Mmae? Omesem: 120.

11. Cembs COCTOUT U3 JBYX YEJIOBEK: MyKa U ’KeHbl. Eciin Obl 3apriiaTa Mmyxka
yBEIMYMIIACh BJIBOE, OOIIUI 10X01 ceMbU BbhIpoc Okl Ha 60%. Ha ckomnbko
MIPOLIEHTOB BBIPOC OBl OOIIMIA TOXOJ CEMbH, €ClIM Obl BIBOE YBEIMYMIIACH 3apIuiaTa
xeHbl? Omeem: Ha 40%.

12. B ropoackom kBapraie npoxuBaio S000 genoBek. Uepes roa B pe3yabTaTe
CTPOUTEIBCTBA HOBBIX JIOMOB YUCIIO XKUTENEH BbIpocsio Ha 20%, a emie yepes roj
Ha 30%. CKoJIbKO YeTIOBEK CTajio MpoKuBaTh B kBaprane? Omeem: 1800.

13. bankoBckuii Bkiiaa B Mae yeenuuuica Ha 10%, a B MtOHE yMEHBIIUIICA HA
10%, nocie yero Ha cuety okazaiock 10890 pybueii. Haitnure cymmy BkJaja Ha
koHer anpeinst. Omseem: 11000 p.

14.  CeMmbsi COCTOUT U3 TPEX YEJIOBEK: OTIIA, MaTepu U chiHa. Eciu Obl 3apruiata

MaTepu yBeJINYIIach BBOE, 001Ul 10X0 ceMbU Bbipoc Obl Ha 30%. Eciu 661
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CTUIIEHAMS ChIHA YBEJIMYMIIACh BTPOE, OOIIMI 10X0]] CEMbHU BBIpOC ObI Ha 6%.
CKOJIBKO TIPOIICHTOB JIOXO0Ja CEMbH COCTaBIIACT 3apiuiata otia? Omeem: 67%.

15. Murts, AuTtoHn, ['oma u bopuc kynwmm notepeiinbiii omnet 3a 20 pyosiei.
Muts 3amnatun 24% croumoctu OuneTta, AHTOH - 3 py6ms 70 komeek, ['oma - 0,21
CTOMMOCTHU OMJIETa, a OCTABIIYIOCS CyMMYy BHec boprc. Manbunku JOTOBOPHIIUCK,
YTO BBIUTPBINI JIETSAT MEXITY COOOM MpOMOpIHOHaILHO BHECEHHOMY BKiany. Ha
ownet Beinan BeUrpeim 1000 pyoseii. Kakas cymma npuuutaercs bopucy?

Omeem: 365 p.
3agaum «Ha CMeCH M CIIABbI»

1. Mopckas Boaa coaepxkut 5% (110 Becy) cosii. CKOJIbKO KHJIOTPaMM
MPECHOM BOJIbI HEOOXOAUMO 100aBUTH K 20 KT MOPCKOM BOJBI, YTOOBI COACPIKAHUE
cosu B Hell cocTaBuio 2%. Omeem: 30 Kr.

2. Caexue rpudsl conepxat 92% Bojbl, a cyxue 8%. CKOIBKO MOIYYUTCS
CYXUX Ipu0OOB u3 23 Kr cBexkux. Omeem: 2KT.

3. K 120 r pactBopa, coaepxkaiero 80% comu, nobasunu 480 r pacTBopa,
conepkaiero 20% 1o xke conu. CKOJIBKO MPOLEHTOB COJIM COACPIKUTCS B
nosryauBIemcst pactope? Omeem: 32%.

4, CKOJIBKO TUTPOB MPECHOM BOJIBI HYXKHO 100aBUTH K 80 J1 MOPCKOM, YTOOBI
coJiep>KaHHe CoJii B Hell ObL1o He 5%, a 2%? Omeem: 120:.

5. CruiaB aTtOMUHUSI ¥ MAarHus OTJIUYAI0TCs OOJBIION TPOYHOCTHIO U
MJIACTUYHOCTHIO. [IepBrbIil Takol cI1aB cOAepKUT 5% MarHus, a BTOPOH CIJIaB —
3% maruus. Macca BToporo cruiaBa B 4 pa3a 0oJibllle, 4eM Macca IepBOro CIiaBa.
DOTH CIUIaBbl CIUIABUIIM M MOJIYYWJIM 3 KT HOBOTO cruiaBa. Omnpeenure, CKOJIbKO
IrPAaMMOB MArHusl COIEPKUTCS B HOBOM cruiaBe. Omeem: 102 kr.

6. Cwmemianu cemb TUTpoB 16%-T0 pacTBOpa HEKOTOPOrO BEMIECTBA C TPEMSI
autpamu 6%-ro pacTBopa 3TOro e BemlecTBa. Haiinnure KOHIEHTpaLUio

noyuuBIierocs pacrsopa. Omeem: 13%.
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7. Cwmemanu BoceMb TUTPOB 9%-ro pacTBOpa HEKOTOPOTO BEMIECTBA C IBYMS
autpamu 4%-ro pacTBOpa 3TOro ke BeniecrBa. Hailiure KOHLIEHTpaluio
noyiyuuBIierocst pacrsopa. Omeem: 8%.

8. Nwmeercs nBe cMecH, Kaxkas U3 KOTOPBIX COCTOUT U3 BemecTB 4 u B. B
MEPBOI CMECH OTHOIICHHE MacC BEIMeCTB A u B paBHO 5: 1, a BO BTOpoii cMecH - 9:
2. CKOJIBKO KHJIOTPaMMOB BEILIECTBA B COEPKUTCS B IEPBOM CMECH, €CIIN €€
Mmacca coctaniseT 102 kr? CkonbKO KAJIOrpaMMOB BEIECTB A U B cOepKUTCA B
cMecH, TpuroToBiaeHHou u3 102 kr nepBoit cmecu u 176 Kr BTOpoi cmecu?
Omeem: macca B B 1-i1 cmecu: 17kr, macca A B 3-i1 cmecu:229 kr, macca B B 3-i1
cMmecu: 49 xr.

Q. NwmeeTcst nBe cMecH, Kax1ast U3 KOTOPBIX COCTOUT U3 BellecTB 4 u B. B
NEPBOI CMECH OTHOIIEHHE MacC BEIIECTB A U B paBHO 2: 5, a BO BTOpoii cMecH - 1:
3. CKOJIBKO KHJIOTPAMMOB BEILIECTBA B CONEPKUTCSA B IEPBOM CMECH, €CIIH €€
Macca coctaBisieT 147 kr? CKOIbKO KUJIOTPaMMOB BEIIECTB A U B cOIEpKUTCS B
CMECH, IPUTOTOBJIEHHON U3 147 Kr nepBoii cmecu u 64 Kr BTOPOU CMeCH?
Omeem: macca B B 1-i1 cmecu: 105kr, macca A B 3-i1 cmecH:58 kr, macca B B 3-i
cmecu: 153 kr.

10. Hmerotcs nBa cocyna, coaepskamue 10 kr u 12 KT pacTBOpa KUCIOTHI
pa3JIMYHON KOHILIEHTpaluu. ECu 3TH pacTBOpbI CMEIIATh, TO MOJIYYUTCS pacTBOP,
conepxkamuid 36% KUcnoTel. Eciu ke cmenaTe paBHbIE MACChI 3TUX PACTBOPOB,
TO MOJYYHUTCA pacTBOP, coaepxkanuid 39% kucnotsl. CKOJIBKO KMJIOTPAMMOB
KHUCJIOTBI COJICPIKUTCS B Kaka0M pactBope? Omeem: 7,2 kr, 0,72 K.

11.  Csexwuii BuHOrpasa coaepxxkut 80% Biiaru, a CyméHslii BAHOTpa (M310M)-
5%. CkoapKko TpeOyeTCsi CBeKEro BUHOTPaJia Jyisl MPUroTOBIeHUs | KT u3toma?
Omeem: 4,75 Kr.

12. B cocyn, cogepxkamuii 11 autpoB 17%-ro BogHOTO pacTBOpa HEKOTOPOTO
BEIIECTBA, JOOABWIN IIECTh JINTPOB BOABI. HaliuTe KOHIICHTpAIIUIO

noyuuBIierocs pacrsopa. Omeem: 11%.
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13. Cwmemanu HekoTOpoe KonuecTBO 11%-r0 pacTBOpa HEKOTOPOIO BEIIECTBA C
TaKuM e KoJmuecTBoM 19%-ro pactBopa 3Toro e Bemiectsa. Haiinure
KOHIICHTPAITUIO MMOJy4HBIIIErocst pactBopa. Omeem: 15%.

14. Cwmemanm HEKOTOpOe KOIMIecTBO 14%-ro pacTBOpa HEKOTOPOTO BEIIECTBA C
TaKuM ke KoimuecTBoM 18%-ro pacTBopa 3Toro e Bemiectsa. Haiinure
KOHIICHTPAITUIO MMOJy4HBIIIErocs pactBopa. Omeem: 16%.

15. B mepBoii kacTproiie ObLT OJMH JUTP Ko(e, a BO BTOPOI KacTproje - OJUH
JUTp MoJioka. M3 BTopolt kacTpronu B niepByro nepenria 0,13 1 Monoka u Xopomio
pa3memanu. [locne 3Toro u3 nepBoi KacTproiau Bo Bropyro nepenn 0,13 i

cmecu. Yero Oobliie: Mosioka B kode miu kode B Mmosioke? Omeem: TIOPOBHY.
3amavu HA CBOWCTBA LEJbIX YHCE.

1. MoxHo 1 295 THOJBIIAHOB MOJAPUTH 37 AamMaM Tak, UTOOBI Y KaXKI0U JaMbl
OKa3aJIOCh OJTHO U TO K€ YUCJIO TIOJIBIIAHOB? Omeem. HET.

2. Macca o1HOM cTUpaJIbHOM MalMHbI paBHa 18 kr. MosxeT jin o01mas Macca
BCEX TaKUX CTUPAJbHBIX MAIIMH, HAXOJSAIINXCS HA CKIazie ObITh paBHOM 384 Kr?
Omeem: HET.

3. Ectpb 800 TenHuCHBIX Msyel. Kakoe HaMMEHbIIEE YUCIIO MSUEN HYKHO
100aBUTH, YTOOBI MSTYM MOKHO OBLJIIO pacipeeIuTh TOPOBHY MEXITY 73
TeHHUcHcTamu? Omeem: 3.

4, banouka orypta crout 7 pyonei 16 koneek. Kakoe Haubosbliee 4ncio
TakuX 0aHOUYEK MOXKHO KynuTh Ha 50 pyoneir? Omeem: 6.

S. B ogHOM KOHTEIHEpEe MOXKHO Pa3MECTUTh 9 OJIMHAKOBBIX KOpoOOoK. Kakoe
HauMEHbIIIee YHCIIO0 KOHTEHHEPOB NOTPeOyeTC s 1711 TOro, 4YTOObI pa3MecTUuTh 97
Takux KOpoOok? Omeem: 11.

6. Termnoxoxa paccuntan Ha 800 maccaxupoB U 65 uneHoB kKoMaHAbl. Kaxknas
criacaTesbHasl IUTIONKA MOKET BMECTUTh S0 yenoBek. Kakoe HaumMeHp1iee 4nucio
HUTIOTOK JIOJDKHO OBITh Ha TEIJI0X0/1€, YTOOBI B Clly4ae HEOOXOJUMOCTH B HUX

MOKHO OBLJIO Pa3MECTUTH BCEX MACCAKUPOB U BCEX UICHOB KOMaHbI? Omeem. 18.
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7. Ha cBoit nens poxxaenust Mara kynuia 15 koHdeT u 9 mokosagHbIx
Menanei. Kakoe HauOospiee KOIu4ecTBO rocteil Maia MoXeT NpUrilacuTh K
cebe, yToObI 1 KOH(PETHI U MEJIaJIu MOKHO OBLJIIO pa3JeUTh IOPOBHY MEXKTY
BCEMH, BKJIIO4as ee camy? Omeem: 2.

8. Haiinute cTOMMOCTB OJTHOTO KapaHJalla, €CIM U3BECTHO, YTO CPEU TPEX
CJIEIYIOUIUX YTBEPKACHUM ecTh BepHOE: 1) 3a TpU TaKUX KapaHJalia 3ariaTuiu 7
pyOreit 25 xomeek; 2) 3a Tpu TaKUX KapaHaIa 3ariaTiim 7 pyoseit 26 komneek; 3)
3a TP TaKWX KapaHjailia 3armiatuiu 7 pyoseit 27 koneek. Omegem: 2 p. 42 k.

Q. Ecnu cnoxxuth Bo3pacT oTlia U BO3pacT CbiHA, TO noxyuutcs 52. Yepes 8§ ner
OTHOIIIEHHE BO3pacTa OTIa K BO3pacTy chiHa OyaeT paBHO 3. CKOJIBKO JIET OTIY U
CKOJIBKO CBIHY B HACTOAIIMN MOMEHT? Omeem. oTily 43 rona, CbIHY 9 JeT.

10. Ha ckiage ecTh KOpOOKH € TPEUKOH M KOpOOKH ¢ prucoM. Macca KOpoOKH C
rpeuKoi paBHa 4 Kr, a Macca KOpoOKH ¢ pucoM paBHa 8 kr. MoxkeT ju oO1iast
Macca Bcex KOpoOOK, HaXOIINXCs Ha CKiiajie, ObITh paBHOM 2006 Kr?

Omeem: HE MOXKET.

11.  JIiuHBI CTOPOH NPAMOYTOJIBHUKA (B CAHTUMETPAX) BHIPAKAIOTCS LETBIMU
anciamu. Haiiiure cTOpOHBI IPSIMOYTOIIBHIKA, €CIIH €T IUIOMAb paBHa 38 cM’, a
nepumetp 6osbiie 50 cantumerpoB. Omeem. 1 cMm u 38 cM..

12.  MosxHno nu 345 1 MOoJIOKa Pa3auTh MO JBYXJIUTPOBBIM, YETHIPEXJIUTPOBBIM U
BOCBMUJIUTPOBBIM OMIOHAM TaK, YTOOBI B OMIOHAX HE OCTABAJIOCh IIYCTOTO MecTa?
Omeem: HENb3AL.

13. Hwuna 3amymarna 4eThIpEX3HAYHOE YHCIIO, CyMMa (P KOTOporo papHa 14.
N3BeCcTHO, YTO 3TO YUCIIO HE U3MEHUTCS, €CJIU 3alucaTh €ro TeMU ke Iudpamu, HO
B 00paTHOM MOPSIKE, U YTO YUCIIO, 00pa30BaHHOE MIEPBBIMU JIBYMS €T0 IIHU(PpaMH,
Ha 27 OoJbIle yKcia, 00pa30BaHHOTO ABYMS MOCIETHUMH ero Iudpamu. Kakoe
yucio 3aaymana Huna? Omeem: 5225.

14. Ywucno CTOPOH BBITYKJIOTO MHOIOYTOJIbHUKA B 7 pa3 MEHbIIIE YUCIa €ro
nuaroHasie. CKOJIbKO CTOPOH Y MHOTOYToJIbHUKA? Omeem: 16 CTOPOH.

15. Ha cTpanwuiie Bo Bcex CTpoKax OAHO U TO K€ YUCJIO OYKkB. Eciu yBeImunThH

YHUCJIO CTPOK M YMCII0 OYKB B CTPOKE Ha 7, TO YUCTIO OyKB HA CTPAHUIIE YBEIIUUUTCS
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Ha 476. Ha ckonbKO YMEHBIIUTCS YHCIO OYKB HA CTPaHMIIE, €€ YMEHBIIUTD YHCIIO0
CTPOK U YUCJIO OYKB B CTpOKE Ha 47

Omeem: Ha 228 OyKB.
TexcToBbIE 321241 HA APUPMETHUYECKYIO U T€OMETPUYECKYIO MPOTrPecCcum

1. CymMa BTOpOro, TPETHEr0 U YETBEPTOIO WICHOB YOBIBAIOLIEH
apu(pMETHIECKOIN POTPECCUH B TP pa3a OOJbIIE KBapaTa pa3HOCTH dTOU
nporpeccur. Cymma TPEeThEro U IIECTOTO €€ YJieHOB paBHa AByM. Haiinure cymmy

MEPBBIX MIECTH YJIEHOB 3TOU mporpeccuu. Omeem:18

2. B apu¢dmernueckoii mporpeccuu wieH AEBATHIN YJ€H B TPU pasza 0oJiblie
TPETHETO WIEHA, a MPH JEJICHUH CEJbMOT0 YICHA Ha TPETUH YJICH MOIy4aeTcs
gactHoe 2 u octaTok 1. Haiinure cymMMy mepBBIX JECSATH YJICHOB MIPOTPECCUHU.

Omeem: 55

3. [Ipu cBOOOIHOM MaieHUH TEIO MPOXOIUT B IEPBYIO ceKyHAy 4,9 MeTpa, a
B KXKIYIO CIEAYIONIYI0 CeKyHIy Ha 9,8 MeTpa Oouibliie, 4eM B MPEIbIIyIYIO.

CkoybKO BpeMeHH OyJeT majaath Tesio ¢ BEICOThI 4410 M? Omeem: 30 cek

4, CyMMa nepBbIX MSATH YWICHOB FEOMETPUYECKO# nporpeccuu Ha 3/2 Golblire,
4eM CyMMa €€ MEPBbIX TPEX YICHOB. [[AThIN YWIEH MPOrpeccuu paBeH €€ TPEThbEMY
YJI€HY, YMHOKEHHOMY Ha 4.HaliTh 4eTBEpTHIN 4JIEH ITPOTPECCHH, €CIIA U3BECTHO,

4YTO €€ 3HaMEHATENb MOJIOKUTENIbHBINA. Omeet: 0,5

S. Onpenenuts TpU MOJIOKUTEIBHBIX YKCa, KOTOPhIE 00pa3yroT
re€OMETPUUYECKYIO IPOTPECCHIO, €CITM MX CyMMa paBHa 21, a cymma oOpaTHBIX

BeMunH paBHa 7/12.0meem: 3,6,12

6. CymMa nepBbIX TpEX YWICHOB Fr€OMETPUUECKOM Mporpeccuu paBHa 12, a
CyMMa MEepBbIX 1IECTH WICHOB paBHA -84. HaliTu TpeTuii 4ieH nporpeccuu.

Omeem: 16

7. Tpu uncna x, y, Z 00pa3yroT B yKa3aHHOM MOPSAKE TEOMETPUUECKYIO

MPOTPECCHIO, a unucia X, 2y, 3Z 00pa3yroT B yKa3aHHOM IOPSIIKE
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apumeTniecKyro nmporpeccuto. HaliTu 3HamMeHaresb reoMeTpu4ecKoin

IIPOIPECCUH, OTIIMYHBINA OT equHuUIBl. Omeem:1/3

8. Hatitu apudMeTnaeckyro mporpeccuio, eCiy U3BECTHO, YTO CyMMa IIEPBBIX
necsty wieHoB paBHa 300, a nmepBbIi, BTOPOH U MATHIA WIEH MPOTPECCUU, KPOME

TOTO, 00pa3yloT reOMETPUYECKYIO IIporpeccuto. Omeem: nepsbiid uwieH 3 uin 30

Q. HaliTn 4eThIpe NOJI0KUTENbHBIX YNCIIA, U3 KOTOPBIX MEPBHIE TPU
COCTABJISIIOT apUPMETHUYECKYIO ITPOTPECCHIO, a MOCIEAHUE TPU - TEOMETPUIECKYIO

nporpeccuio. CymMma mepBbIX TpeX YUcen paBHA 12, a cymMmMa OCIIETHUX TPeX

paBHa 19.0meem: 2,4, 6,9

10.  Tlepssiii uieH apudmeTHUECKON Mporpeccuu B 2 paza 00JIbIIIe IIEPBOrO
4JIeHa T€OMETPUUECKON MTPOrPECCUH, U B IATh pa3 O0JblIe BTOPOro YIeHA
reOMETPUYECKOM Iporpeccuu. YeTBepThli WieH apu(pMEeTHUECKONU TPOrpeECCUu
cocraBisieT 50 % ot BToporo ee uineHa. Haiitu nepBblil uiieH apudpMeTundeckon
MIPOTPECCUH, €CTTN U3BECTHO, YTO BTOPOU €e uJieH OO0JbIe TPETHETO iieHa

reoMeTpudeckoi nporpeccun Ha 36.0meem. 50

11. bpuraga mangapoB KpacuT 3a00p JyIMHON 630 METPOB, €KETHEBHO
yBEJIMYUBasi HOPMY IMOKPACKU Ha OJHO U TO K€ YUClIo MeTpoB. M3BecTHO, 4TO 3a
NIEPBBIN U MOCIENHUM IeHb B cymMmMe Opuraza nokpacuia 140 metpos 3abopa.

Omnpenenute, CKOJIBKO THEHW Opuraga MaiasipoB Kpacuiia Bech 3a00p. Omeem: 9.
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[Tpunoxenue 8

COJJEPXKAHUE ®AKYJIBTATUBHOI'O 3AHATHUS, IIPOBOJMMOI'O B
®OPME ®PATMEHTAPHOU JIEKITUIA

ITocnennee BpeMs BO BCTYIIUTEIBHBIX TECTAX CTAJIM MOSBIATHCS 3aaHMUs,
BBIIIOJIHEHHE KOTOPBIX TPEOYET MOCIEI0BATEIbHBIX PACCYKICHUH,
apryMEHTUPOBAHHBIX BBIBOJIOB, YMEHHI aHAJIU3UPOBATH, COIIOCTABIIATh
UH(POPMAIUIO, CTPOUTD 3aKIIOUEHUS U3 UMEIOIIUXCSI TOCBITIOK.

PaccmoTpum 1Ba OCHOBHBIX BMJA TAKUX 3aJaHUN: JIOTUYECKNE LIETIOYKH U

JJOT'MYCCKHUEC 3aaayu.
Pewenue nocuueckux uenouek

Jlorndeckue 1EMOYKH — ATO Henodku u3 nudp (0yks, puryp u T.1.),
MEXIy 3BEHBSIMU KOTOPOH CYIIIECTBYET KaKasi-TO CBSI3b, 3aBUCUMOCTH. 1o
pelIeHUEM JIOTUUECKON IEMOYKU TMOHUMAIOT HAXOKJICHHE MPOITYIIEHHOTO
3BeHa (CHMBOJIA) WJIK €€ TIPOICHHE. J{JI1 3TOTO MEXIy «3BEHBSIMHUY LIETIOYKH
HaXOJUTCS JIOTHYECKas CBsI3b. ECM memoyka COCTOUT U3 YnCell, TO 3aBUCUMOCTh
HaXOJUTCS CIEAYIOIIUM 00pa3oM:

1- «3BeHBS» MPEIIOKESHHON IETOYKH PACKIAABIBAIOTCS Ha IMPOCTHIC

MHOUTEJIH, UIIETCSA 3aBUCUMOCTb, JIEJIAETCS TIPEAIIOJI0KEHUE;

2- HaxOJHUTCS Pa3HOCTh (CyMMa) MEXKIY COCSTHUMHM «3BEHBSIMUY IICTIOYKH,
UIIETCS 3aBUCUMOCTD, JI€JIaeTCsl MPEANnoJioKeHue (€ciu 3aBUCUMOCTh HE
OOHapyKUBACTCS, TO HILIETCS JIOTHYECKAs CBSA3h MEK/y WICHAMH IEITOYKH,
PacCIOJIOKEHHBIX Yepe3 OJHO 3BEHO U T.1.);

3- ecnM MPEAnoIOKEHUS O 3aBHCHUMOCTSIX MEXAY «3BEHBSIMU» OXBATBHIBAIOT
BCIO LIETIOYKY, TO HA OCHOBE OJJHOT'0 U3 HUX HAXOJUM HYKHOE YUCIIO;

4- mpoBepsieM, MOJXOAUT JIU OHO IO OCTAJIbHBIM MPETOI0KECHUSIM;

S5- €CIIM «HET» — MPOBEPSEM BEPHOCTH CICIAHHBIX MPEINOI0KECHUM,
MPOJIeIBIBAEM BCIO PaOOTy CHOBA, €CJIH «J1a» — 3alMChIBAEM OTBET.
ITPUMEP: BcraBbTe B psil HEAOCTAIOIIEE YUACIIO:

11 8 16 13 * 23

Pewernue. Pa3zinoxuM Ha MHOKUTEIIU «3BEHBS):
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11=11; 8=2-2-2; 16=2-2-2-2; 13=13 ... 23=23.

EAuHCTBEHHYIO CBS3b, KOTOPYIO MOXHO OOHApyX HUTh — 3TO TPEThE «3BEHO»
PaBHO yJIBOGHHOMY BTOpPOMY.
MoXHO cpaenath MPEeAnosaoKeHUe |: 4eTHOEe 3BEHO MEHBLIE MOCIEAYIOIIEro B
JIBa pasa.

Haiinem pa3HOCTb MEXK 1y COCEAHUMH «3BEHBSIMNY:
11-8=3; 8-16=8; 16-13=3, JIBa pa3a OHa paBHA TPEM.

[Ipeanonoxxkenue 2: HEYETHOE «3BEHO» OOJIBIIE MOCIEAYIONIETO HA TPH.

[Ipeanonoxxenus 1 1 2 0XBaTHIBAIOT BCIO 1IETIOYKY (TTOKA3bIBAIOT 3aBUCUMOCTD
MEK]Ty YETHBIMU U HEYETHBIMU «3BEHBAMMY), CJIEAO0BATEIBHO, UX I0CTATOYHO JJIS
peLIEHHUS.

OcCHOBBIBasICb Ha MPEIANOJOKEHUH 1, TodydaeM, 4yTO HEJOCTAIOIIEE YHCIIO
paBHO 26.

[IpoBepka mokasbpIBaeT, YTO OHO YAOBIETBOPSIET MPEIOIOKEHUIO 2 U,
CJIEI0BATEIBHO, SIBJISICTCSI BEPHBIM.

Omeem: nonyunnach nienouka 11 8 16 13 26 23.
HNHoraa npu pelieHuu JIOTHYECKUX LEeTO0YeK J0CTaTOYHO CAENIaTh OJTHO
MPENOJIOKEHHE.
I[TPUMEP. BcraBpTe B psii HEIOCTAIOIIEE YHUCIIO:
5 10 30 * 600
Pewenue. Pa3noxxum 3BeHbsI Ha MPOCTHIE MHOXKUTEIH:
1.5=5; 2.10=2-5; 3.30=2-3-5; 4. ; 5.600=23-4-5-5.

[Tonyunnu, 4TO KaXAo€ CIEAyIolIee «3BEHO» IEMOYKH IMOJYy4YEeHO
MPOU3BEACHUEM MPEABIAYIIETO YHUCIIA Ha MOPSAKOBBIA HOMEp JAHHOTO 3BEHA —
ATO Halle npeanojoxeHue. OHO OXBAThIBAET BCE «3BEHBbS IEMOYKH, MOITOMY
€ro OJHOr0 JOCTATOYHO /JI PEUICHUS.

Henocraromniee uncno pasuo 30-4=120.

Omeem: 5 10 30 120 600.
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Pewenue nocuueckux 3aoau

Jlorndeckue 3ajadud — 3TO 3ajJa4M, PEIIeHHE KOTOPBIX HE TpeOyeT OO0bIINX
MAaTEMATUYECKUX BBIYUCIICHUM, €r0 HAXOAT IyTEM PACCYKACHUM, aHAIIA3a
YCIIOBUU 3a/1a4M.

[Ipu peumieHMrM JTOTMYECKUX 3a/a4 4YacTO HCHOJB3YIHOT TAaKME METOJAbI KakK
nepebop, T0Ka3aTeIbCTBO OT MPOTHBHOTO, PEIICHUE 3a7a4 C TOMOIIIBIO
TabauIl U Ap. MBI pacCMOTPUM METOJ PEIIEHUs JIOTUUECKUX 3a7ad C
MOMOIIBIO TAOJMI], T.K. BCE JIOTHYECKUEC 3aJa4M, BCTPETUBIIHUECS HAM CPEIU
3aJJaHUM BCTYIIUTEIBHBIX TECTOB, MOKHO PEIIUTH 3TUM METOJIOM.

CyTb MeTO/1a: cocTaBIsseTCs TabauIIa, Ky/la 3alIMChIBAIOTCS OCHOBHBIC YCIIOBHS
3aJ]a4H.

[IpenBapurtenbHO B 3a7ja4aXx jKeJIaTeNIbHO JIJIs1 y100CTBa MPOBEPKH 0003HAYNTD
Kaxzaoe ycinosue. [IporwiutroctpupyeM 310 Ha IpuMeEpe.

[TPUMEP. Ko, bops, Tomns, IOpa 3aHssin nepBble 4e€ThIpE MECTA B
COPEBHOBAHMUSAX MO TJIABAHUIO, IPUYEM HUKAKUE IBA MAIbUMKa HE JCTUIN MEXIY
co0oil mecta. Ha Bompoc, kakue MecTa OHU 3aHSUIU, TPO€ OTBETHIIN:

- Koss 3aHs11 HU 1IepBOE, HU NTOCJIEIHEE MECTO;

- bops — BTOpOE;

- BuTs He OBLT MOCICTHUM.

Kakoe mecto 3ans1 Buts?

Pewenue. B 3agaue uaer peyb 0 IBYX BOXXHBIX IPU3HAKAX: UMEHAX U MECTaX, —
KOTOPBIE HAJIO0 COMTOCTABUTH MEXIY COOOM.

[IpencraBum panHbIe B BUJIe TaOiuilbl (cM. puc 1)

HNMCHa MCCTO

Kons

bops

Butsa

Puc. 1
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[To mepBomy ycnoBuro, Komisi He 3aHsI MEpBOE M UYETBEPTOE MECTa,
CJIEIOBATEILHO, B ATUX KJIETKAX CTABUM MUHYCHI ¢ KOA(DPHUITMEHTOM €TMHUIIA
(cm.puc.2).

[To BTOpOMY yCIOBHIO, BOps 3aHST BTOpOE MECTO, TOATOMY B CTpoke «bops»
BO BCEX OCTAJbHBIX KJIETKaX MOYKHO TOCTaBUTh MHHYCHI ¢ KOd(HuIimeHToMm
«2», T.K. bopsi He MoOr 3aHATH elle KaKoe-HHOyIb MECTO. AHAIOTUYHO MOYKHO
MOCTaBUTh «-2» BO BCEX OCTAIBHBIX KJIETKAaX BTOPOTO CTOJIONA, T.K. BTOPOE
MECTO OOJIBIIIE HE MOT 3aHSTh HUKTO (CM. pUC.2).

B TperbeM ycioBuM CKa3aHO, 4TO BWTA He 3aHsUI 4eTBEpTOrO MecCTa,

MO3TOMY B COOTBETCTBYIOIIEH KIIETKE OCTABUM MUHYC € KO3(DPUIIMEHTOM TpU

(cm. puc.2).

uMeHa MECTO

1 2 3 4
Kouns -1 -2 -1
bops -2 +2 -2 -2
Burs -2 -3
Opa -2

Puc. 2

B nonyuyeHHoil Tabnuie 2 B YETBEPTOM CTOJOLE BE3JE CTOAT MHUHYCHI,
KpOME OJHOM KIJIETKH. 3HAa4UT, YETBEPTOE MECTO MOr 3aHATh Tojibko [Opa. B
ctpoke «Koms» CTosT Tpu MUHyca, claeAoBaTesbHO, Koyii MOT 3aHATh TOJIBKO
TpeTbe MecTo. Toraa Buts 3aHsan mepBoe MecTo.

Omeem: BUTs 3aHs71 IEPBOE MECTO.

KoadduimenTsl craBarcs s TOro, 4toObl jerde ObLIO MPOBEPATH
NPaBUIIBHOCTh COCTaBIeHUs Tabnuibl. IHOra A1 3anonHeHus TaOIuIlbl ee
YCIJIOBHSI IPOBEPSIOTCS. HECKOJIBKO pa3, B ATHUX CIy4YasiX MOYKHO CTABUTh
JBy3HauHble Ko3(puuuentsl (nepBas uudpa — ycioBUe, BTOpasi, — KaKou pa3

MPOBEPSIETCS 3TO YCIOBUE)
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Ynpaosxcnenus:
1. B aTom roay Ha HaIie# yauie nocTpowy math qomoB: Nel0, 11, 12, 13, 14,
OnuH 13 HUX TMSATUATAXKHBIN, NPYro- MECTUATAXKHBIA, TPETUH — CEMUITAXKHBIN,
YETBEPTHIN —BOCBMUATAXKHBIN, ATHIA — JEBATUAITAXKHBIN. VI3BECTHO, UTO B JOME
Nel4 staxei 6onblire, uem B 1ome NelQ; B mome Nell Ooabiie, yeM B jome Nel3, u
MeHbIIe, yeM B Jome Nel0; B mome Nel4 staxkeit menbIiie, yem B jome Nel2.
Cxonbko ataxeit B fjome Nel0. Omeem: 7
2. Y 1IMHUTE IETIOYKY Ha ABa «3BEHa»:

174 117 57 54 18 15 ... .... Omeem:5 2.
3. Tpu yuenunpl — TomnoseBa, bepesknna m OcHMHMHA Ha TPUILIKOJIBHOM
y4acTKe IMOCaIUIIA TPH JepeBa: TOIoIb, 6epe3y u ocuHy. Hu ojiHa 13 AeBOYEK HE
nocajuia JAepeBo TOW Mopobl, OT KOTOopoi mpoucxomuina ux (amunusg. Kakoe
nepeBo mocaguina TomoneBa, ecnu bepe3knHa nocaauia Tonoiab. Omeem: OCUHA.
4. B cembe ueTBepo aeren, um 5, 8, 13 u 15 net. Jletelt 30ByT AHs, bops, Bepa,
lNans. Cxonbko et ['ane, ecnu: ogHa 1€BOYKA XOAUT B AETCKUM cal; AHS cTaplie
bopu; cymma sier Aau u Bepsol genutcs Ha Tpu. Omeem: I'ane 15 ner.
5. BeraBbTe B psAll HEIOCTAKOIIEE YUCIIO

1 * 26 24 120 Omsem: 1.

6. Haiiqure HemocTaromme B LIEMOYKe Yuciia

6 8 10 11 14 14 * * 22 Omeem: 18 17.

3aoaua Dunwmenna

A. DUHIITENH NpUayMal 3Ty 3a/a4y B MPOLUIOM BEKE U moJjarai, 4Tto 98%
XKuTeseld 3eMIIM HE B COCTOSIHUM €€ pelnThb. [[puHaaiexure i Bbl K 2% caMbIX
YMHBIX JIFOAEH TIJIaHEThI?

1. EcTh 5 1OMOB Ka)1blii pa3HOTO ILIBETA.

2. B kaxx1oM JIoMe KHUBET MO OJJHOMY YEJIOBEKY OTIMYHOM APYT OT Apyra
HAIlMOHAIBHOCTH.

3. Kaxx1p1i1 skusiel] IbeT TOJbKO OJMH OINpPEAeSICHHbIN HATUTOK, KypUT
OINPEJENICHHYIO MAPKY CUTapeT U JEPKUT ONPEIEIEHHOE )KUBOTHOE.

4. HuKTO 13 5 4enOBEK HE NbET OJUHAKOBBIE C IPYTUMU HAIIUTKHU, HE KYPUT
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OJIMHAKOBBIE CUTAPEThI U HE AEPKUT OJJMHAKOBOE KUBOTHOE.

Bonpoc. Komy npunaanexut psioa?

Ilonckasku:

AHIIMYaHHH )KUBET B KPACHOM JIOME.

[lIBen nepxkuT cobaky.

JlaTyaHWH NBET Yau.

3eJIeHbIN IOM CTOMUT CJIeBa OT OEJIOro (CUUTalTe, YTO ATH I0MA CTOSIT PSJOM -
MHaYe B 33J]a4e€ MOJTY4YaroTCs IBa PEIICHUS).

Kuner 3eneHoro goMa meet Kode.

Yenosek, kotopsiid Kyput Pall Mall, nepxut ntuny.

JKunen u3 cpeaHero 10Ma nbeT MOJIOKO.

Kunen u3z xenroro goma Kyput Dunhill.

Hopsexern )KuBET B IEPBOM JIOME.

Kypunpemuk Marlboro xuBet 0koJ10 TOro, KTO AEPKHUT KOLIKY.

YenoBek, KOTOPBIM COEPAKUT JIOIIA]b, )KUBET OKOJIO TOTO, KTO KypuT Dunhill.
Kypunbmuk curaper Winfield neet nuso.

HopBgexer )kuBET 0K0JI0 rojiy0ooro aoma.

Hewmen kyput Rothmans.

Kypunbmuk Marlboro %uBeT 1o cocecTBy ¢ 4eJI0BEKOM, KOTOPBIH MHET BOTY.

DTO BCE, UTO HEOOXOUMO ISl PEIICHUS 3a/1auHu.
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ITpunoxenue 9
YpaBHeHus ¢ napamMeTpamMu
1. Teopemuueckue ocnoewsl peuwienus ypagHeHuil ¢ napamempamu.

PaccmoTrpum ypaBHeHne

FC, v, ...z, ap,...,7) =0 (F)
C HEU3BECTHBIMHU X, J, ..., Z H C TIapaMeTpamH o,f3, ..., y; TIPU BCAKOW JOIMyCTHMOMN
CUCTEME 3HAaYeHWUW TMapameTpoB og,fo, ..., Yo ypaBHeHue (F) oOpamaercs B
ypaBHEHUE
Fix, y, ..., z; ag,fo, ..., o) =0 (Fo)

C HEU3BECTHBIMHM X, ..., Z, HE COJEpKallee rnmapamerpoB. YpasHenue (F,) umeer
HEKOTOPOE BIIOJIHE OMPEIeIEHHOE MHOXKECTBO (OBITh, MOXKET, ITyCTOE) PEIICHUIA.
AHAJIOTUYHO PAacCCMATPUBAIOTCS CHCTEMBl YPaBHEHUWH, COJAEpKAIINX ITapaMeTphI.
JlomyCTUMBIMH ~ CUCTEMaM{  3HAY€HUW TapaMeTpOB CUHMTAIOTCS CHUCTEMBI,
JOTYCTUMBIE JIJIs1 K&KJIOTO YPAaBHEHHS B OT/IEJILHOCTH.
Onpenenenue. Pewumsb ypasuenue (uiu cucmemy), cooepaicawjee napamempbl,
MO 3HAUUM, OISl KANCOOU OONYCMUMOL CUCIEMbl 3HAYEHUL NApaAMempos8 HAUmu
MHOJICECMBO 8CEX peuleHUll OAHHO20 YPABHEeHUs (CUCTeMbl).
[ToHsiTHE SKBUBAJCHTHOCTH TMPUMEHUTEIBHO K YPAaBHCHHIO, COJCPIKAIIM
napameTpbl, YCTaHABIUBACTCS CICTYIOITUM 00pa3oM.
Onpenenenue. /[sa ypasHenus (cucmemvi)

Fix, y, ...z ap .., v) =0 (F),

DXy, ..,z ap .. v) =0 (D)
C Heu3eeCmHvIM X, V,..., Z U C napamempamu o,f, ...,y HA3bl8AOMCs
9KBUBANICHMHbIMU, eCIU Ol  000UX  YPABHEHUll  (cucmem) MHONCECBO
OONYCMUMBIX CUCMeM 3HAYEHUll Napamempos O00HO U MO Jce U Npu 6CAKOU
Jonycmumou cucmeme 3HAYEHUl, NaApamempos o0ba YpasHeHus (cucmemvl
VPABHEHUlL) IKBUBATEHMHBI.
Utak, sxeusanenmmusvie YpaeHeHUs Npu GCAKOU OONYCMUMOL cucmeme 3HAYeHUll

napamempos umerom OOHO U MO dHce MHONCECBO peweHud.
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[IpeoOpa3zoBaHue ypaBHEHHUS, W3MEHSIONIEE MHOMXECTBO JOMYCTUMBIX CHUCTEM
3HAQYEHUN MapamMeTpoOB, MPUBOJUT K YPABHEHUIO, HE SKBUBAJICHTHOMY JTaHHOMY
YpaBHEHHUIO.
[Ipennonokum, 4To KaxKJ10€ U3 HEM3BECTHBIX, COAEPKAIINXCS B YPABHEHUH
Fix, v,z ap, .., 7)=0(F)
3aJ1aHO B BUJIE HEKOTOPOU QYHKIIUU OT MapaMeTPOB:
x=x(ap, .., )

y=yp, ... 7)), ...

=2 (o,p, ..., 7). (X)
['oBopsaT, uto cucrema QyHkumii (X), 3aJaHHBIX COBMECTHO, YIOBJIETBOPSET
ypaBHeHuto (F), ecnmu npu moacTaHOBKE 3TUX (YHKIUNA BMECTO HEM3BECTHBIX X,
V,..., Z B ypaBHeHue (F) neBas ero yactb oOpamaercs B HYJIb TOXKJIECTBEHHO IMPHU
BCEX JIOMYCTUMBIX 3HAYEHUSIX MapaMETPOB:

FX@p, ...y, y@p, ..7),..20p0 .. =0.
[Ipu BCSKOM TOIyCTUMOM CUCTEME YHCIICHHBIX 3HAYEHUN TapaMeTpoB  a.=al,
L=Po, ..., Y= Yo COOTBETCTBYIOIMUE 3HaUeHUS HyHKIUH (X) 00pa3yroT pelieHue
ypaBHEHUS
Fix, y, ..., z; ag,fo, ..., o) =0
2. OcHogHble 6UObl YPAGHEHUIl ¢ napamempamu
2.1 Jluneiinble 1 KBaJpaTHble ypPaBHEHHUS
JIluneitHoe ypaBHEHHE, 3allMCaHHOE B OOIIEM BHJIC, MOXKXHO paccMaTpHUBaTh Kak

ypaBHEHUE C MapaMeTpaMu : ax = b, Tie X — HEU3BECTHOE, a, b — mapameTpshl. Jlis
ATOTO YpaBHEHUSI OCOOBIM WJIM KOHTPOJIBHBIM 3HAYEHHUEM TapaMeTpa SIBJIIETCS TO,
IPU KOTOPOM 0Opaiaercs B Hyiib KO3(P(GUIIMEHT MPU HEU3BECTHOM.
[Ipu peureHUr JTMHEWHOTO YPABHEHHUS C MAPAMETPOM PACCMATPUBAIOTCS CIIy4au,
KOI'/Ia MapaMeTp paBeH CBOEMY 0COOOMY 3HAUEHHIO M OTJIUYEH OT HETO.
OcoObIM 3HaueHHEM TapameTpa a siBisercs 3Hauenne a = 0.

1. Ecnmu a #0, 10 mpu nr000# mape mapamerpoB a u b oHO mmeer

b

CANMHCTBCHHOC PCHICHHUEC X = & .



2. Ecnmu a =0, T0 ypaBHeHue npuHMMaeT Bui: 0 x =D,
B srom ciydae 3Hauenue D =0 sBiseTcss 0coObIM 3HAa4YCHHEM Imapamerpa D.

2.1. Tlpu b+#0 ypaBHeHHE pelICHUII HE WMEET.

2.2. Tlpu b =0 ypaBuenue mpumer Buxa:0-x=0.
PemenneM pgaHHOTO ypaBHEHHUs SIBIIE€TCA JH000€ NEHCTBUTEIHLHOE YHUCIIO.

[Ipuwmep.Pemum ypaBHeHue

2a(a — 2) x=a — 2. (2
P e m e n ue. 37aech KOHTPOJbHBIMU OyIyT T€ 3HAUCHHUS MapaMmeTpa, Mpu
KOTOpBIX Kod(pduumeHnTt npu x oOpamaercs B 0. TakuMu 3HAYCHUSIMHU
apisitored a=0 u a=2. llpyn 3THX 3HAYEHMUSIX @ HEBO3MOXXHO JIeJICHHE 00enux
yacTeil ypaBHEHUs Ha KOd(D@PUIMEHT npu x. B TO ke Bpems Npu 3HAYEHUSAX
napameTtpa a#0, a#2 3To JejaeHue BO3MOKHO. Takum o0pa3om, 1eecoodpa3Ho
MHOKECTBO BCEX JICHCTBUTENIbHBIX 3HAUYCHMM TMapameTpa pa30ouTh Ha
MOJIMHOKECTBA
A={0}, A={2} u Az = {a#0, a#2}
U PELIUTh ypaBHEHHE (2) Ha KaXKIOM U3 3TUX MOJMHOKECTB, T. €. PELIUTh
ypaBHEHUE (2) KaK CEMEICTBO YpaBHEHUM, OJIYHAOIINXCS U3 HETO TIPH
CJIEIYIOLMX 3HAYEHUAX [TapaMeTpa:
1)a=0 ; 2)a=2 ; 3)a#0,a#2
PaccmoTtpum aTH cirydau.
1) TIpu a=0 ypaBuenue (2) npunumaet Bug 0 - x = — 2.
DTO ypaBHECHHUE HE UMEET KOPHEM.

2) [Ipu a=2 ypaBuenue (2) npuaumaet Bup 0 - x=0.

64

Kopuem 3TOr0 YpaBHEHUS SIBJISICTCS mo0oe JNEUCTBUTEIBHOE

YHCIIO.
a—2
3) Ipu a#0, a#2 u3 ypaBHenus (2) monydaem, x = 2@ —2)
1

OTKyJa x = 2a .
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OrBert:1)ecnu, a=0, To KOpHEH HET;
2) ecan, a=2, To x — JA1000€ JCHCTBUTEILHOC YHCIIO;

1
3) ecnn, a#0,a#2 ,T0 X = Za ,

[Ipuwmep.Pemum ypaBHeHue
(a — 1) x*+ 2 (2a+1) x + (4a+3) =0; (3)

P em e H ue. B 1anHOM citydae KOHTPOJIBHBIM SIBIsieTCA 3HaueHue a=1. Jleno
B TOM, 4TO Ipu a=l ypaBHeHue (3) sBIsSETCA JMHEWHBIM, a NpuU a# | OHO
KBaJIpaTHOE (B 3TOM U COCTOUT KAa4ECTBEHHOE M3MEHEHHE YpaBHEHUs). 3HAUMT,
1enecooOpa3Ho  paccMOTpeTh ypaBHeHHE (3) Kak CEeMEMCTBO YpaBHEHUH,
TOJTYYAIOIIMXCS U3 HETO TPH CIIEAYIONINX 3HaYeHUsX napamerpa: 1) a =l; 2) a#l.
PaccmoTpum 3TH ciiyyan.

1) IIpu a=1 ypaBuenwue (3) npumer Bug 6x+7=0.

.
W13 3TOTO YpaBHEHUS HAXOIUM X = - & .

2) U3 mHOXecTBa 3HA4YEHWM mapameTpa a# | BbLACIMM T€ 3HAYCHUS, NpPU
KOTOPBIX IUCKPUMUHAHT ypaBHeHHUs (3) oOpaiaercs B 0.

Heno B Tom, uto ecnu auckpumuHantT D=0 npu a=a, TO mpu nepexoje
3HaueHus D uepe3 TOUKy a, TMCKPUMUHAHT MOXET HW3MEHHUTh 3HaK (Hampumep,
npu a<a, , D< 0, u npu a>a, D>0). BMecte ¢ 3TUM Npu nepexoe 4yepe3 TOUKY
d, MEHSIETCSI U YHCTIO JCHCTBUTENBHBIX KOpPHEH KBaJpaTHOTO ypaBHEHHUS (B
HaIleM TpuMmepe mpu a<a, KOpHer Her, Tak kak D< 0, a mpu a>a,, D>0
ypaBHEHHE HMMEeT JBa KOpHS). 3HAYWUT, MOXHO TOBOPUTH O KayeCTBEHHOM
U3MeHeHuu ypaBHeHus. Ilosromy 3HaueHuss mnapamerpa, MpU  KOTOPBIX
obOpamaercss B 0 AMCKPUMHUHAHT KBaJpaTHOTO YpaBHEHUS, TAaKKe OTHOCAT K
KOHTPOJIbHBIM 3HAYCHUSIM.

CocTaBuM JUCKPUMUHAHT ypaBHEHHUS (3):

L
4 =(2a+ 1) — (a — 1) (4a+3).
i

[Tocne ynpomienuit monydaem 4 = 5a+4.
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N3 ypaBHenns 4 =0 HaxoguMm a¢ = > — BTOpPOE KOHTPOJHHOE 3HAUCHUE

4 4
5, toD<0; ecm  a> 3, , 10 D>0.

napamerpa a. IIpu aTom ecnm a <

[

Takum 00pa3om, OCTaNOCh PEIIUTh ypaBHEHUE (3) B ciyyae, Koraa a <
4
u B ciyuae,korma { a> 5 ,a#1}.
4

Ecim a< >, to ypaBHeHue (3) He MMEET ACHCTBHTEILHBIX KOPHEH;

eciu XKe
_i _—(Ea;+1]ixl'5cz+4
{ a> >,a#1}, 1o Haxoaum + a—1
_4
OteT: 1) eciiu, a< 5, TO KOpHEH HET ;
7
2)ecmn, a=1, To x=- 6 ;
4 - QatDEGa+4
3)ecin, a> >, 71O H a—1 ,a#l

2.2 ]IpoGHO-panMOHa/IbHbIE YPaBHEHHUsI ¢ MapaMeTpamu,
CBOASIIIMECH] K JIMHEHHBIM.

[Ipouecc pemenust APOOHBIX YPABHEHHM MPOTEKAET MO OOBIYHOM cXeMe:
IpoOHOE ypaBHEHHUE 3aMEHSETCS 1IEeTBIM ITyTeM YMHOXEHHUS 00enX JacTen
ypaBHEHUS Ha OOIUI 3HAMEHATENb JIEBOM U mpaBoi ero yacteil. [Tocie vero
yuanrecs penraroT U3BECTHBIM UM CIIOCOOOM II€TI0€ YpaBHEHUE, HCKITI0Yast
MMOCTOPOHHHE KOPHU, T. €. YUCJIa, KOTOpbIe 0OpariaroT o0yl 3HaMeHaTelb B
HyJb. B ciiydae ypaBHeHU# ¢ mapameTpaMu 3Ta 3aj1a4a 0oJiee Clio)KHas. 3/1ech,
4TOOBI UCKITIOYUTH MOCTOPOHHUE KOPHU, TPEOYETCS] HAXOIUThH 3HAUCHHE
napameTpa, obpararomiee o0 3HaMEeHATeNb B HYJIb, T. €. peIIaTh

COOTBCTCTBYIOIIHMEC YPABHCHHNA OTHOCHUTCIILHO ITapaMeTpa.
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ITpuMep . Petium ypaBHEHUE

x 2 T’

2z 41D 74+2 alz+DE+2) ()

P e w1 e H u e. 3Hauenue a=0 aBnsiercs KOHTPoIbHbIM. [Ipu a=0 ypaBHenue (4)
TEpsieT CMBICI U, CIIeJOBaTelIbHO, HEe HuMeeT KopHed. Ecmu a#0, To mocnue

npeoOpazoBaHuil ypaBHEHUE (4) MIPUMET BHI:
*+2(1—a)x+a*—2a—3=0. (5)

Haiinem nuckpuMuHaAHT ypaBHEHUS (5)

NN

=(1—a)l¥—(@*—2a—3)=4.
Haxoaum kopHu ypaBHenus (5): x1=a+1l x;=a—3.

[Ipu mepexone ot ypaBHeHHs (4) K ypaBHeHHUIO (5) pacmmpuiach 001acTb
OTIpe/IeNICHHs] YpaBHEHHsI (4), 9TO MOTJIO MPUBECTH K TOSIBICHHUIO IMOCTOPOHHUX
kopHei. [loaTromy HEoOX0MMa MpoBepKa.

IIp o B epk a. Uckinounm 13 HalJIEHHBIX 3HAYEHUN X TaKue, PU KOTOPBIX

X1+1=0, X1+2=0, )C2+1=0, X2+2=O.

Ecm x;+1=0, 1. e. (a+1)+1=0, T0 @2 = — 2.
Takum obpaszom, ipu a = — 2, X; — MOCTOPOHHUIN KOPEHb ypaBHEHHS (4).
Ecm x;+2=0, 1. e. (a+1)+2=0, T0 @ = — 3.
Takum obpasom, ipu a = — 3, X; — MOCTOPOHHHI KOPEeHb ypaBHEeHUs (4).

Ecm x,+1 =0, 1. e. (a — 3)+1=0, T0o a=2.

Takum 00pazom, pu a=2, x, — NOCTOPOHHUI KOPEHb ypaBHEHUS (4).

Ecnu x,+2=0, 1. e. (a — 3)+2=0, T0 a=1.

Takum obpaszom, npu a = 1, x, — MOCTOPOHHMI KOPEHBb ypaBHEHUS (4).
Jyist o6neryeHust BEIMUCHIBAHUSI OTBETA CBEJIEM TIOJTyUYCHHBIE PE3yJIbTAaThl Ha

PHUCYHKE.
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CTOIOEKS X7 TONEKO X3 KopHed HeT TONEKO X] TONEKO X
3 ot I XL *L2 *1,2 XL

v
&
h

&
¥
&
v
&
¥
&

v

B cooTBETCTBHUM € 3TOW WILTIOCTPALIUEH
npu a = — 3 noiyyaeM x=— 3 — 3= —06;
npua=—2 x=—2—3=—35;
npu a=1 x= 1+1=2;
npu a=2 x=2+1=3.
Htak, MOKHO 3aIiCcaTh
OrBeT:1)ecma=—3, 70 x=— 6;
2)ecmma=—2,T0x =—95;
3) ecnu a=0, TO KOpHE HET;
4)yecma=1, 0 x =2;
5) eciu a=2, T0 X=3;
6)eciu a#-3 ;a#-2 ;ax 0 ; 1O x7=a+1,
atz 1l ;a#t2, T0 x; =a- 3.
2.3 UppaumnoHaibHble YypPaBHEHHsI ¢ MapaMeTpaMm.
Cy1iecTByeT HECKOJIBKO CIOCOOOB PEIICHUS] HPPALMOHATIBHBIX
YPaBHEHUH C MapameTpaMu.

[TosHakOMHUMCSl ¢ HUMH, pa3o0paB CIASAYIONTUNA TIPUMED.

2
[Tpuwmep.Pemuts ypaBHeHHE X - V&% =1, (6)
Pemenue:
BosBenem B kBaapaT o0e 4YacTH HpPPaIMOHAIBLHOIO YPaBHEHHUS C

MOCJICYIOIIEH TPOBEPKOM TOJYYEHHBIX PELICHUM.

4
[epenuiieM HMCXOAHOE ypaBHEHHE B Bujae: ¥~ % =x—-1 (7)
[Mpu BO3BemeHWHM B KBajpaT OOEHMX YacTeH MCXOMHOTO ypaBHEHHS W IMPOBEIC

HUS TOXKJIECTBEHHBIX MPE0OpPa30BAHUIA TMOTYIUM:

2x°—2x+(1-a)=0, D=2a-1.



Oco6oe 3Hauenue : a =0,5. Orcrozna :

1) 1pu a>05 x1,=0,5(1+~2a-1):
2) mpu a=05x=0,5;
3) 1npu a<0,5 ypaBHEeHHE HE WUMECT PCIICHUH.
ITIpoBepka:
1) npu noncranoBke x = 0,5 B ypaBHeHHe (7), paBHOCHIBLHOE HCXOIHOMY,
MOJIyYMM HEBEPHOE PABEHCTBO.

3naunt, x =0,5 He sBasgerca perienuem (7) u ypaBHenus (6).
2) nmpu moxactaHoBke x;=0,5( 1+ f2a-1 ) B (7) moayuum:
05(1+2a-T)y=~a _(05(1-~2a-1))
Tak kak JieBas 4acTh PaBEHCTBAa OTPHIIATENIbHA, TO X; HE YAOBJIECTBOPSET

HCXOJHOMY YpaBHEHHIO.

3) TloacraBum x, B ypaBHeHwue (7):

2
\]“_{ +f2a-1 4 1421

2 = 2

[IpoBenst paBHOCUIIBHBIE MPEOOPA30BAHMUS, TOTYUUM:

Jaa—1-1 =0
Ecnu 2 ~,TO MOJKHO BO3BECTH IOJyYEHHOE PABEHCTBO B KBAJpAT:
a—~2a—1 _{ Jeae—1-1 }g
2 2
JEe—1-1 >0
HNMeeMm MCTMHHOE PAaBEHCTBO MPHU YCJIOBHUH, UTO 2 -
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DTO yCIOBHE BBINOJNHSETCA, ecinu a >1. Tak kak paBEeHCTBO MCTUHHO NpH a >1,

a x, MOXeT ObITh KOpHeM ypaBHeHus (6) mpu a > 0,5, ciemoBaTenbHO,

X, — KOPEHb ypaBHEHHUs npH a >1.
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2.4 TpuroHoMeTpuvecKkue ypaBHEHHsI ¢ MapaMeTpaMu.
BOBIMHCTBO TPUTOHOMETPUYECKUX YPaBHEHUH C MapaMeTpaMu CBOJHUTCS
K PEIICHUIO0 TPOCTEUIUX TPUTOHOMETPUUYECKUX YpPaBHCHUU TpPEX THUIIOB.
[Ipu permeHun TakuX YypaBHCHHA HEOOXOAMMO YYHUTHIBATH OTPAHUYCHHOCTH
TPUTOHOMETPUUCCKUX (DYHKITHIA y=S8INX u Yy =CoSX.

PaccmoTpum mpumepsl.

IIpuwmep.Pemurs ypaBHenue: cos ¥~ 1 =2g,
P e m e 1 u e: Tak kak E(cos t)=[-1; 1], To uMeeM aBa ciyyasi.
1. TIpwu |a| > 0,5 ypaBHEHHE HE UMEET PEIICHUH.

2. Ilpu |a] <0,5 umeem:

a) ¥x—1 = arcos 2a+2nn. Tak Kak ypaBHEHHE UMEET PElICHHE, ECIH
arcos 2a+2zn>0, To N MoXxeT npuHUMaTh 3HaueHus N=0, 1, 2, 3,....

PelnenneM ypaBHeHus sisiercs x = 1+(2zn + arccos 2a)°

0) Jx-1 = _arccos 2a+7n. Tax kak YPaBHEHHE UMEET PELICHUE ITPU
yCJIOBHUH, UTO  -alccoS2a+2zn>0, To n=1, 2, 3,...,
W peleHne ypaBHerns x=1+(2zn - arccos2a)’ .
O TBeT: ecnu |a| > 0,5, pelieHuii HET;
ecn |a] <0,5 , x = 1+(2zn+arccos 2a)°mpu n=0, 1, 2,...
v x =1+(2zn — arccos 2a)° mpu n € N.
I[Ipuwmep.Pemmurs ypaBHeHue: tg ax’ =3

T
, =
Pemenue: ax"=3+an,ne Z
Ecau xospdunineHT npu HEM3BECTHOM 3aBUCUT OT ITapaMeTpa, TO MOSBIAETCS
oco0oe 3HaueHue napamerpa. B n1aHHoM cirydae:
1. Ecniu a=0, To ypaBHEHHE HE UMEET PEIICHUIA.
T
o _ Tt
2.Ecimma # 0,tox = 32 a ne Z
A ™
4=
VYpaBHeHHE UMEET pelleHue, ecii > @& > (0. BpricHum,

IpH KaKuX 3HAYCHHUAX N U a BBINOJHACTCA 2TO YCJIOBHC:
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{1+3n2ﬂ,
143 a >0,
QED@

;?T+;?w c {14‘3?25[:],
3(1 a ZO = _ﬂ'::':l.

| —

1
orkyna N> 3 wma>0wm n< 3 ua<0.

ao
4+

WTak, ypaBHEHHE MMeEeT pellleHHe x ==+ ¢ ¢  eciu
DNa>0 umn=123,... wm
2)a<0 mne Z
OTrBeT: mnpu a=0 peuicHU HET;
T
Sl Wuialel
npu a>0 un=123,... wm a<0 unezZ x=+ ¥a& a
[Tpuwmep. Pemmure ypaBHenue: a Sinbx =1

Pemenue: Ocoboe 3naueHue mapamerpa a:a = 0.

1. TIlpu a =0 pemenuii HeT.

1
2. Ipm a #0sinbx= «.HWmeem 2 ciyuas:
1

2.1. Ecm 21 > 1,10 pemieHnil HeT.

1

2.2. Ecmm 1?1 <1, 10 0co00e 3HaueHue b =0:

2.2.1. Ecmu b=0, T0 pemieHuii Her.
1

((—1)" arcain l+m],n A
222 . Ecmu b #0,170 x= & a

1

o

OtrBeT: mpu a=0 wumm >l na=#=0 wm a=0 b=0 pemenuii Her;

1

i

l((—lj” arcsin l+m),n A
<lub=0 x=2 a

npu a #0 u



2.5 Iloka3aTe/ibHble YpPaBHEHUSI C NMapaMeTpaMu.

MHorue Tnokas3areibHbIC ypaBHEHHs C MapaMeTpaMu CBOMISTCS K
DJIEMEHTAPHBIM ITOKA3aTeIbHBIM YPAaBHCHUSAM BHJIA

a'™ =p* (%), rge a>0,b>0.

OOnacTh JOMYCTHUMBIX 3HAYEHUH TAKOTO YPaBHEHUS HAXOJUTCS Kak
nepeceycHre 00JacTe AOMyCTHMBIX 3HaueHHil pyukuui f(X) u ¢(x).
Jlnst permenust ypaBHeHus (*) Hy’)KHO PacCMOTPETh CIEAYIONIHE CITydau:

1) Ilpu a=Db =1 pemennem ypaBHenus (*) sBiseTcs 00JaCTh €ro

JONyCTUMBIX 3HadeHur D.
2) Ipum a=1,b+#1 pemennem ypaBHeHUs (*) CIIy’)KUT peIICHUE
ypaBHeHust ¢(x) =0 Ha oOnactu gomycTUMbIX 3HaueHuil D.
3) Ipum a#1,b=1 pemenue ypaBHeHus (*) HAXOAUTCSA KaK PEIICHUE
ypaBHenus  f(x) =0 Ha oGmactu D.
4)  Tlpu a=b (a>0,a+#1,b>0,b+#1) ypaBHenue (*) paBHOCHIBHO
YPaBHECHHUIO f(x) = p(x) Ha obmactu D.
5 Ipu a#b (a>0,a#1,b>0,b+#l) ypaBuenue (*) ToXxkmaeCTBEHHO
ypasrerno log.a'™ = log.b*® (c>0,c#1) na oGmacru D.
IIpu e p. Pemmte ypasrenme: a* *=b3*
Pemenwne OJ3 ypaBuenus: x € R, a >0, b>0.
1) IIpu a<0,b <0 ypaBHEeHHUE HE HWMEET CMBICIA.
2) llpu a=b=1, x= R.
3) Mpu a=1,b#1 umeem: b® =1 wm 3-x=0= x=3.
4) Tlpr a#1,b=1 nomyanm: a*"'=1 wmx+1=0= x=-1.
5 Ipu a=b (@>0,a#1,b>0,b#1) umeem: x +1=3-x = x=1.
6) Ipu a#b (a>0,a#1,b>0,b+#1) nponorapudpmupyem ucxomaHOE
ypaBHEHHE TI0 OCHOBAHUIO d, MOITYYHM:
 3log b1
logoa™ =log ™" L 112 (3_x)log.b, T og b+ 1
OrBeT: npu a<0,b<0 ypaBHEeHHE HE MMEET CMBICIIA;

npu a=b=1, x= R;

72



73

mpu a=1,b#1, x=3.
npu a#1,b=1, x=-1
mpu a=b (@>0,a#1,b>0,b#1), x=1
re 3log b1
mpu a#b (@>0,a#1,b>0,b#1), log &+1
2.6 Jlorapumuyeckue ypaBHeHHUs ¢ MapaMeTpPoM.
Pemenne morapumMudeckux ypaBHEHUU C MapaMeTpaMu CBOAMUTCS K
HAXO0XJICHUI0O KOPHEW JJIEMEHTapHOTO JIOTapU(PMUIECKOTO ypaBHEHHUSI.
BaxxHBIM MOMEHTOM pEIICHHS YPAaBHCHW TAaKOTO THWIIA SIBIIIETCS IIPOBEpKa
MPUHAIICKHOCTH HalieHHbIX KopHed OJI3 ucXoaHOro ypaBHEHHS.

IIpuwmep. Pemiure ypaBHEeHHE

2 -log,2(1+x)=3log, ¥*~1 -log(x? — 1)?
Pemenune. OI3: x>1, a>0,a#1.
OcymectBum Ha OJI3 1€MOYKy pPaBHOCWIIBHBIX MpPeoOpa3oBaHUNM HCXOTHOTO

YPaBHCHUSA:
log,a®+log # (x*-1)=log, (¥x-1)’+log, ~x+1,
log , (a* (- 1)) = log , ((Vx=1)* Nx+1),
& (¢ -1) = (- 1) VEDEFD

a® (x-1) (x +1) = (x- 1) VF-VEFD
Tak xak x#-1 u x# 1, cokpatum 00€ YacTH ypaBHEHHUs Ha
(x-1) NESVERST
2 AT = 7
Bo3Benem o0e yacTu MOMY4YEHHOTO YpaBHEHHUS B KBaJparT:
dx+l)=x-1=a'x+d'=x-1=x(1-4d")= a*+1

B 1+at

r=
Tak xkak a#-1 u a#1, 10 1-a*
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I[JISI TOrO YTOOBI 3HAYECHUS X SBJISIIOCH PEICHUEM YPAaBHCHUS,

1+a*

=1
4
JIOJDKHO BBIOJIHATBECS YCIIOBHE X > 1, T0 ecTp l-=a

BI)I}ICHHM, IMIpU KaKHUX 3HAYUCHUAX ITapaMCTpa a 3TO HCPABCHCTBO HMCTHHHO:

1+a* 2at

4—1::-[2] =0

1-a *

1-a

)
4

Tak xak a >0, To moxy4deHHas ApoOb MOJOXKUTENbHA, ecin 1 —a” > 0,
TO ecTh npHu a < 1.
Utak, mpu 0<a<1, x>1,
3Haunt, npu 0<a <l x sBisgeTcs KOPHEM HCXOJHOTO YpaBHEHHUSI.
OrBert: mpu a<0,a=1 ypaBHEeHHE HE UMEET CMBICIA;

npu a>1 pemienuil Her;

1+a*
r= 7
npu 0<a<l 1-a” .

TECT 1
Bapuanr |
1.  Pemmre ypaBHenue K(X-4)+ 2 (x+1) =1 OTHOCHTEIBHO X.
k-1
a) npu k=-2 xopueit Her; mpu Kk # =-2 k+2
4 -1

0) npu K # -2 xopHeii Her; mpu K=-2 T Tiz :
L dk-1
B) mpu k=-2 kopmueit Her; mpu K # =-2 u k # =0,25 E+2

2. Pemmre ypasuenne 2a(a - 2)x = a® —5a+6 OTHOCHTEIBHO X.
__@+3a+2)
a)mpu a=2 x € R ;upu a=0 kopueit Her;npu a# 0 ma# 2 calg—2) -
o —
0) npu a=2 x € R ; npu a=0 xopHeit HeT; ipu a # 0 na # 2 e %
_ (at )
B)pu a=2 x € R ;upu a=0 kopueii Her;npu a# 0 ma # 2  2afa-2) ,

3. [Tpu kakux 3HauYeHUsX D ypaBHeHue
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1+2x — bx = 4+x wuMeeT OTpHIIATEIBHOE pEIICHHE.
a) b<l ; 0) b>1 ; B) b=1

4, [Ipy Kakux 3HAYCHMSX a mapabona y = ax’— 2x +25 Kacaercss OCH X?
a)a=25 ; 06)a=0 u a=0,04 ; B) a=0,04.

5. Ilpm xakux 3HadeHHIX K ypaBHeHHE

(k- 2)x* = (4 — 2k)x+3 = 0 HMeeT eIUHCTBEHHOE PEIICHHE?

a) k=-5,k=-2 ; 6) k=5 ; B) k=5,k=2 .
S—x 2x 3h
+

6.  Pemmre oTHOCHTENHFHO X ypaBHeHHe Z&+2 1-& B -1,
3 __ 5+& _3
aynpub=+1, b= > 343k ;mpu b= > pemenwii Her;

npu b=+1 Her cmbIicna;
3 _5+b
O)mpu b= > 3+3 ;mpu b= >  pemenwii Her;

npu b=+1 Her cmbIicna;

3 _5+b

B)pu b= > 3+5b ; npu b=+l Her cMbIca.

7.  Ilpu xakux 3HAYECHMSIX TapamMeTpa a ypaBHEHHE UMEET
pelenue f3r-a=a-2x
a)a>3 ; 0) a=4 ; B) a=0
8. IIpy kakux 3HAYEHUSX a ypaBHEHHUE Nxta=x yyeer 2 KOpHs?
a) —0,25<a<0 ; 0) —0,25<a<0 ; B) —0,25<a<0

x—2_r:x—c—3

9. Tlpy KakuxX 3HAYCHUAX MapameTpa C ypaBHeHHE 4 Ee
uMeeT 2 KOpHs?

a)c € (-w;-1,5V3)U(1.5V3; + 0); 6) mpu ¢ =+1,5V3; B)c € (-0;-1,5V3)



76

Bapuanr ||

1. Pemure ypaBHenue 2x( a+1)= 3a(x+1)+7 OTHOCHUTEIBHO X.

. a4+
a) Ipu a=-2 KOpHEW HEeT;, MpH a * -2 2-a

. 3a+7
0) mpu a # -2 KOpHEW HeT;, NMpu a=-2 2-a
7 L Jat7

B)IIpH a # -2 Wa # -3 KOpHEH HET, nmpu a=-2 Z-a

2. Pemmre ypasrenue (a°-81)x =a®+ 7a - 18 OTHOCHTENBHO X.
_a—

a)npu a=-9 x € R ; npu a=9 xopHeit Her;npu a # -9 na*9 TTass ;
a—Z

0) mpu a=9 x € R ;mpu a=-9 kopueit HeT; mpu a* -9 ma#9 " Taos ,

— a-
B)pu a=-9 x € R ; npu a=9 kopHelr HeT; mpu a # -9 R ;
3. Ilpm xakux 3HaYeHHIX D ypaBHEHHE

2 + 4x — bx = 3+x uMeeT OTpHULIATEILHOE pelicHue?
a) b<3 ; 0) b<2 ; B) b>3
4.  Tlpwm xakmx 3Hauenmsix K ypasrenme KX —(K -7)X +9=0
UMEEeT JIBa PABHBIX IOJOKUTEIBHBIX KOPHS?
a) k=49, k=1 ; 0) k=1 ; B) k=49 .
5. Ilpm kakux 3HAYECHHUSX a ypaBHEHUE
ax’ - 6X + a = 0 mMeeT aBa Pa3IMUYHBIX KOPHS?
a)a€(-3;0U(0;3); 6)mpn a€(-3;3) ; B)cE (-0;-3)U(3;+ox)
Bax—0 +3ﬂ—11_2x+?

6.  PemmTe OTHOCHUTEIBHO X ypaBHEHHE @-Dix+3  a-l x+3

31— 2a
T =
a) mpua * l,a# 2,25, a #-0,4, da—9 ; a=2,25, a=-0,4,pelnicHnii HET;

npu a=1 HET CMbICHA;
__3l-2
O)mpua # 2, 25,a = -0/4, da—9 ; q=2,25, a=-0,4,pelnieHnii HET;

pu a=1 HEeT cMbICHa;
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_31-2q

X
B)upua®1l,a#-04, 4a—-9 ; q=-0,4,penieHnii HeT; MpU a=1 HET CMEBICIIA.

7. [Ipyn kakux 3HAYEHUSAX MapaMeTpa a ypaBHEHUE UMEET pelIeHUe

ﬂﬂx—2+ﬂx+2:a_
a)a>2/3 ; 6) a>2/3V6 ; B) a<2/36.
8. [Ipyn kakux 3HAYCHUAX a YPABHECHUE “Ni-l=a pmeer 2 KOpHSI?

a)a>0 ; 0) Hu mpum Kakux ; B) a>1

x—2 cx—c-—3

9. Ilpm kakux 3HAUCHHSX MMapaMmeTpa C ypaBHeHHE 4 e

uMeeT 2 KOpHs?

a)c € (-w;-1,5V3)U(1.5V3; + 0); 6) mpu ¢ =+1,5V3; B)c € (-0;-1,5V3)
TECT 2
Bapuasnr |

1. Pemmmre ypaBHenue 3C0S X =4b + 1 ama Bcex 3HaueHWid mHapamerpa.

Yrl  omkez
a) mpube (-1;0,5) x=+arcos 3 :

npu b € (-00;-1]U[0,5;+00) perienuii HeT;

Al omkez

0) mpube[-1;05] x=+arcos 3 ;
npu b € (-00;-1)U(0,5;+00) perrenuii HeT;
4b +1

+ 27, ke 2
B) b € (-00;-1]U[0,5;+0) x =+ arcos 3 ;
be(-1;0,5) npu peurenuii Her;
2. Haitnure Bce nelcTBUTENbHBIE 3HAYEHUs MapaMeTpa d,

PH KOTOPBIX ypaBHeHme SIin° X —3sinx+a =0.

a)a€ [-42] ; 0ac (4:;2) ; B)ac[-4,2).
3. IIpy Kakux 3HAYEHUSX a YpPaBHEHHUE cos* x +sin® x = a umeer KOpHHU?
aya< [05;1] ; ©0)ac[-1;05] ; B)ac[-05;1).

—Ix+0.5) 05 _ -2x
4. Pemmrte ypaBHEeHUE & @ - =axd

a)npu a<0 x€R ;opu a>0,a#1 x=2;n0pu a=1 He uMeeT cMbIcia



oO)nmpu a>0 xR ;npu a=1 x=2;0pu a<0 HEe UMEET CMbICIA.
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B)npu a=1 x€R ;opu a>0,a#1 x=2;0pu a<0 HEe UMeeT CMbICIA.

5. Tlpu Kakux 3HAYCHUSIX MapameTpa ypaBHCHHUE
4 — 2" —3a° + 4a =0 uMeeT eIUMHCTBEHHOE perneHue?
a) 2 o)1 ; B) -1.

6.  Peumre ypasHerue log,x%+2log,(x+2)=1.
a) mpua<1 x=0,5(2+ Jd-2lga );mopu a =100 x = 1.
0) npu a > 100 pemenwmii Het; npu 1<a<100 x =0,5( 2+ J4-2lga );
npu a =100 x=1;mpua <1 He uUMeeT CMBbICIA .

B) mpu a > 100 permenmii et ; mpu 1<a<100 x = 0,5( 2+ ¥4~2%k2e ).
npua<1 He MMEET CMBICIA .
7. Halimure Bce 3HA4YEHMS MapaMeTpa,lyis KOTOPHIX NAHHOE yPAaBHEHHUE

UMeeT TOJIbKO ofuH KopeHb 1+ l0g; (ax) =2 log, (1 -X)

a)a>0,a=2; 6)a>0,a=-2; B)a<0,a=-2 .

log s _ 2
8.  Pemmre ypaBHeHue * T=ax o> 0a%1
1 1 1
T 2. . 2.
a) a; & 0) a";-« ;B)a; a
Bapwuanr ||
1. Pemmure ypaBHenue COS (3Xx +1)=Db s Bcex 3HaUCHUH MapameTpa.

—1tarccosbdh + 2 rer
aympu [b|< 1 x= 3 ’ ;mpu |b| > 1 pemieHuid HET;

—1tarccosbdh + 28 ez
O)npu [b|< 1ub=0 x= 3 ’ ; ipu |b| > 1 pemeHwuii HeT;

—1tarccosbdb + 27 rer
B)mpu |b|> 1 x= 3 ’ ;mpu |b| < 1 pemieHuit HET;

2. HalinuTe Bce nmencTBUTENBHBIC 3HAYEHHS IapaMeTpa da,
NP KOTOPBIX ypaBHEHWE COS2 X +asinx=2a -7.
ayac (2;6) ; 06)ac (2;4] ; B)ac[2 ;6].
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3. Ilpu kakux 3HAYEHWAX a ypaBHeHHe COS® X +Sin®Xx =a mmeer KopHH?
a)ac< [0,25;05] ; 6)a=[025;1] ; B)as[-0,25;1].
4.  Pewmte ypaBHeHne ¢ e =axa™

a)ynpu a<0 xR ;opu a>0, x=1;0pu a=1 He UMeeT cMbICIA.
6)mpu a=1 x€R ;nopu a>0,a#1 x=1;0pu a<0 He uMeeT cMmBbICIA.
B)iipu a>0 xR ;mpua=1 , x=1;0pu a<0 HEe UMEET CMBICIA.
5. llpu xakux 3HAYCHHUAX MapaMeTpa ypaBHEHHUE
a(2"+27)=5 uMeer eIUHCTBEHHOE pelIeHue?
a) -2,5/25 0)2; 2,5 , B) —2,5.
6. Pemmre ypaBHenme 31g (X—a)-101g (x-a)+1=0.
a) x=a+1000,x=a+ 10 ;
6) x=a-10 ,x=a-1000 ;
B) x=a->10, x=a+ 1000 .
7.  Haiinure Bce 3HaueHHUs TMapameTpa,ljisi KOTOPBIX JaHHOE ypaBHEHUE

lalkx)

AMEET TOJBKO OJIUH KOPEHB lg(x+1)

a) 4 6) -4 ; B)-2.

.
8.  Pemmre ypaBHEHHE =27 a>0a%1

a) -1 ; a; 6) 1;-a,8)1; a

1o
&



DopMy.Jibl 110 TECOPUH BEPOATHOCTEH

1. OcHoBHbIE GopMYJIbI KOMOMHATOPUKH

a) IepPeCTaHOBKU H=n=l23. a1 n

n!

MEPCCTAHOBKHU C IIOBTOPCHUAMU Pn = _k TRIRE
1- 2.... n-

0) pa3MereHus A =n-(p=D.m-mt].

pasmMeliieHue ¢ mopropenusimu - At = n'™,

Cs;_ﬂi_ n!

B) COYETAHMS Ao (n-k)bel

codeTaHus ¢ mosTopeHusaMu  CfX = CF,,_, .

Cxema pPeICHUsA KOMﬁHHﬂTOpHLIX 3aaav
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[Ipunoxenue 10

Bwvioop npasuna

IIpasuno cymmwi

IIpasuno npoussedenus

Ecnu snemeHT A MOXHO BBIOpaTh M
crrocobamu, a ’aeMeHT B — N cmocobamu,
T0o A i B MokHO BeIOpaTh (M+N)

Ecnu snemeHT A MOXKHO BBIOpaTh M
croco0amu, a IocJe 3Toro 3JeMeHT B
— N crocobamu, To A 1 B MoxHO

criocodamu BbIOpaTh (M-N) criocobamu
Buvioop ghopmynwt
YuurtsiBaeTCs NOPSA0K B MHOKECTBE?
oa Hem
Bce 11 351eMEeHThI BXOJAT B MHOKECTBO?
oa Hem
IIEPECTAaHOBKU pa3MeleHus CcOoYEeTaHUs

oe3 C oe3 c oe3 C
IIOBTOPEHUM | NOBTOPEHUM | MOBTOPEHUM | MOBTOPEHUM | NMOBTOPEHHUU | NMOBTOPEHUM

P, P, Ak Ak ck ck
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2. Kitaccudeckoe onpejaejieHue BEPOATHOCTH.

Py ="
# , IJ€ Bl - qUCII0 6J'IaI‘01'[pI/I}ITCTBy1-OHII/IX CO6BITI/IIO A HCXO0O0B, ® - YUCJIIO

BCCX JJICMCHTAPHBIX PABHOBO3MOKHBIX HCXOJ0B.

3. BeposSIiTHOCTH CyMMBbI COOBITHI
Teopema croxeHus: BEpOATHOCTEH HECOBMECTHBIX COOBITHIA:

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

TeopeMa CJIOKCHUA BepOHTHOCTCﬁ COBMECTHBIX COOBITHIA:

P(A+B) = P{4) + F(B)— P(AB)

4. BeposiTHOCTH IPOU3BEACHUA COOBITHI
TeopeMa yMHOKEHHS BEpPOATHOCTEH HE3aBUCUMBIX COOBITHI:

(A B)= P(d). P(B)

TeopeMa yMHOKEHHS BEpPOATHOCTEN 3aBUCUMBIX COOBITHI:
PlA-B)= P{A)- P(B | A),
P(A-By= P(B). P(A|B).

Frd|8). YCIIOBHASI BEPOSATHOCTH COOBITHS AIpH YCIOBHH, YTO IPOU3OIILIO
coObITHE &,
PB4 YCIOBHAsE BEPOSTHOCTh COOBITHSA S IpH yCAOBHH, YTO IPOHM3OILIO
coObiTie A,

5. ®opmyaa bepnyiimn

E®=Cip"(1l-p)™ = (1=

Elfn—k
{ ) - BEpOSITHOCTb MOSABJICHUS  COOBITHS

POBHO % pa3 mpu # HE3aBUCHMBIX MCIBITAHUAX, ¥ - BEPOATHOCTH MOSBICHHS

COOBITHS IIpH OAHOM HCIIBITAHUH.
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3agauM Mo TeOpUM BEPOSITHOCTEH C pelieHusIMU

1. Kombunamopuxa

3aoaua 1. B rpynne 30 crynentoB. Heo6xoaumo BeIOpATh CTApOCTY, 3aMECTUTES
ctapocThl 1 mpodopra. CKOIBKO CYIIECTBYET CIIOCOOOB 3TO ClIeNaTh?

Pewenue. Ctapoctoit MOXKeT ObITh BbIOpaH J1t000# 13 30 cTyAeHTOB,
3aMeCTUTENIEM - JIF000i 13 ocTaBuxcs 29, a mpodoprom — 1r000# U3 OCTABIINXCS
28 crynentos, T.e. N;=30, N,=29, n;=28. [1o npaBwty ymMHOXKeHUs obO1Iee yucio N
CIoco00B BbIOOPA CTAPOCTHI, €r0 3aMECTUTENS U ITpodopra paBHO

N=n;xNn,xN3=30x29x28=24360.

3adaua 2. J]IBa noutasboHa 10KHBI pasHecTy 10 mucem o 10 agpecam.

CKOJBKUMH CITOCOOAMH OHM MOTYT PacipeaeIuTh padboTy?

Pewenue. IlepBoe nucbMo UMeeT N;=2 albTE€PHATUBBI — JTUOO €ro0 OTHOCHUT K
aZpecaTy MepBbIM MOYTaIbOH, JTUOO0 BTOPOi. JJIsT BTOpOTro MUChMa TaKkKe eCTh
N,=2 aNbTEPHATHUBHI U T.1., T.€. N1=N,=...=N1p=2. Ceg0BaTeIbHO, B CUIIy ITpaBUja
YMHOEHHUSI 00111ee YUCII0 CIIOCO00B pacipeeICHUI TUCEeM MEXTY JBYMS
MOYTATbOHAMU PABHO N =nn,..n,=2x2x..x2=2"=1024,

10 dac
3aoaua 3. B smuke 100 neraneit, u3 oux 30 — neraneit 1-ro copra, 50 — 2-ro,
ocTanbHbIe — 3-T0. CKOJIBKO CYIIECTBYET CITIOCOOOB M3BIICUCHUS U3 SIIUKA OTHOM

neranu 1-ro wnm 2-ro copra?

Pewenue. Jleranb 1-ro copta MoxeT ObITh U3BJIeueHa N;=30 cnocobamu, 2-T0
copta — N;=50 cocobamu. [To mpaBuiry cymmsl cymectByeT N=n;+n,=30+50=80

CIIocO0OB M3BJICUEHUS OJTHOM JeTanu 1-ro win 2-To copTa.

3adaua 5. 1lopsnok BBICTYIUIEHUS 7 YHaCTHUKOB KOHKYpPCa ONPENEIAEeTCS
xpebuem. CKOJIBKO pa3IMUHbIX BAPHAHTOB )KEPEOLEBKU MTPU 3TOM BO3MOXKHO?
Pewenue. Kaxplil BapuaHT xkepeObeBKU OTIIMYAETCS TOJIBKO MOPSAKOM
YYaCTHUKOB KOHKYpCa, T.€. IBJIAETCS NIEPECTaHOBKOM U3 7 anemeHToB. VX uucio

paBHO P =T=1x2x3x4x5x6x7=5040.
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3aoaua 6. B xoHKypce 110 5 HOMUHAIUAM y4acTBYIOT 10 kuHOPUIEMOB. CKOJIBKO
CYILIECTBYET BAPUAHTOB paclpe/IeTICHUS PU30B, €CIIU M0 BCEM HOMUHAIUSAM

YCTAHOBJICHBI PA3JIMYHBIC HpeMI/II/I?

Pewenue. Kax b1t 3 BapuaHTOB pacIpeesieHus IPU30B MPEACTABISET COO0M
KoMOuHaIuio 5 ¢punpMoB u3 10, oTiMyaroyocs OT APyrux KOMOUHAIMHN, Kak
COCTaBOM, TaK M UX MOPSAIKOM. Tak KaK KaKabld (PUIbM MOXKET HOJIYYUTh MTPU3HI
KaK 110 OJHOM, TaK U MO HECKOJIBKUM HOMUHAITUSM, TO OJHU U T€ K& (DUITbMBI
MOTYT HOBTOPATbCA. [103TOMY 4HCIIO TaKUX KOMOMHAIIMI paBHO YUCITY

pasMmeleHui ¢ mopropeHussMu u3 10 snemMeHToB 1Mo 5: N = A? =10° =100000.

3adaua 7. B maxmaTHOM TypHHUpE y4acTBYIOT 16 yenoBek. CKOIbKO MapTuid
JIOJKHO OBITh CHITPAHO B TYPHHUPE, €CIIU MEKTY JIIOOBIMU ABYMS Y4aCTHUKAMHU

JI0JIKHA OBITh ChITpaHa OJIHA MapTus?

Pewenue. Kaxnas naptust urpaercs AByMsl y4aCTHUKaMU U3 16 1 oTiiM4aercs ot

JOPYTHUX TOJIBKO COCTABOM I1ap YYACTHUKOB, T.€. IPEJICTABISIET COOOM COYETAHUS U3

16! 15x16

= =120.
14121 1x2

16 amemenTOB 110 2. VIX 4mcio paBHO C[, =

3aodaua 8. B ycnoBusix 3aiauu 6 onpenenTh, CKOJIBKO CYIIECTBYET BAPUAHTOB
pacmnpeneneHus MpU30B, €CIIH 10 BCEM HOMUHAIIMAM YCTaHOBJICHBI OJMHAKOBbIE

IPpU3bI?

Pewenue. Ecny o kaxxa011 HOMUHAIMA YCTAHOBJICHBI OJIMHAKOBBIE MPU3bI, TO
nopsiA0oK (PUILMOB B KOMOMHAITMY 5 MPU30B 3HAYEHUSI HE UMEET, U YUCIIO
BApUAHTOB MPEICTABIAET COOOM YNCIIO COUCTaHUH ¢ TOBTOpPeHUSIMH 13 10

3JIEMEHTOB TI0 5, omnpeerseMoe o hopmyie

aso _ C150+5—1 _ C154 _ 10;112>< 132 ><413>5<14 5000,
X X I3X X

3aoaua 9. CaloBHUK JOJKEH B TEUEHUU TPEX JTHEU MOCAIUTh 6 J€PEBHEB.
CKOJILKMMU CIIOCO0aMU OH MOKET pacTpeIenTh Mo JHAM paboTy, eciu OyaeT

ca)kaTh HE MEHEE OJIHOTI'O JiepeBa B JCHL?
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Pewenue. TTpennonoxxum, 9To CaJOBHUK CaKaeT AEPEBbS B PSJI, U MOKET
MPUHUMATh PA3THYHbIE PEIIEHUS OTHOCUTEIHLHO TOTO, TTOCJIE KAKOTO TI0 CUETY
JiepeBa OCTAaHOBUTHLCS B TIEPBBIH JICHb U TIOCJIE KAaKOTO — BO BTOpOid. Takum
00pa3oM, MOKHO MPEACTABUTH ce0€, YTO ACPEBbsI pa3ICICHbI IByMS
MEPETOPOIKAMH, KaK/1ast U3 KOTOPHIX MOXKET CTOSTh HA OJTHOM U3 5 MECT (MEXITy
nepeBbsiMu ). [leperopoiku JOMKHBI CTOATH TaM IO OJTHOM, TOCKOJILKY HHAUE B
KaKO¥-TO JACHB HEe OyIeT MOCAKEHO HU OJHOTO JiepeBa. Takum oOpa3oM, HaI0
BBIOpATh 2 35ieMeHTa u3 5 (6e3 moBTopenuit). CiaeaoBaTesbHO, YUCIO CIOCOO0B

C? =10.

3aoaua 10. CKOJIbKO CYIIECTBYET YETHIPEX3HAUHBIX YU CEN (BO3MOXKHO,

HAYMHAIOLIUXCS C HYJIs), cyMMa IU(p KOTOPhIX paBHA 57?

Pewenue. 1TpeacraBuM 4nciio 5 B BUJE CyMMBbI IOCIEA0BATEIbHBIX €AWHUII,
pa3AeIICHHBIX Ha TPYIIbBI IEperopoakamMu (Kaxkaas rpymrma B cyMMe o0pa3yeT
ouepeaHyro Hudpy uncia). [IoHITHO, YTO TaKUX NEPErOPOJOK NOHATOOUTCS 3.
MecT a5 meperopoiok umeeTcs 6 (10 BcexX eNMHUIL, MEXAYy HUMU U TIOCJIE).
Kaxxmoe MecTo MOXKeT 3aHUMAaTh OJTHA UM HECKOJIBKO IIEPETOPOIOK (B TOCIECTHEM
CJIydae MEXJly HUMH HET €IMHUI], U COOTBETCTBYIOIIAasi CyMMa paBHA HYJIIO).
PaccmoTpum 3TH MecTa B KadecTBE 3JIEMEHTOB MHOXKeCTBA. TakuMm 006pa3om, HaI0

BbIOpaTh 3 a5ieMeHTa u3 6 (c moBTopeHusiMu). CienoBaTeIbHO, UCKOMOE

8x7x6

——— =56.
1x2x3

—3
KOJIMYECTBO Yucell Cs=CJ =

3aoaua 11. CKOTbKUMH CIOCOOAMHU MOKHO pa30OUTh IPyIy U3 25 CTYACHTOB Ha

Tpu noarpynnsl A, Bu C no 6, 9 u 10 yenoBek cOOTBETCTBEHHO?

Pewenue. 3nech N=25, k=3, n;=6, N,=9, n;=10. Coriacuo ¢popmyJie, 4UCIIO TAaKUX

o 25!
pa3z0ouenuii paBHO N,.(6,9,10) = SO0

3aoaua 12. CKOIbKO CYIIECTBYET CEMU3HAUHBIX YMCEN, COCTOSIIMX U3 udp 4, 5 u

6, B KOTOPHIX 1Hdpa 4 moBTOpsieTcs 3 pasza, a mudpsl S u 6 — 1o 2 paza?
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Pewenue. Kaxxpoe ceMU3HaqYHOE YUCIIO OTIUYAETCS OT IPYTOro MOPSIKOM
cienoBanust nudp, mpu 3ToM GaKTUIECKH BCE CEMb MECT B 3TOM UHCTIE IEIATCS Ha
TPHU TPYIIIBL: HA OJHU MECTa CTaBUTCA IUdpa «4», Ha Apyrue Mecta — udpa «5»,
a Ha TpeTbu MecTa — 1udpa «6». Takum 06pa3oM, MHOKECTBO COCTOUT U3 7

aneMmeHToB (N=7), mpudem N;=3, N,=2, N3=2, U, CJIEAOBATEIHHO, KOJIMYECTBO TAKUX

qUCCII PaABHO

). — 7! —
N;(32:2) = =210,

2. Knaccuueckasn eepoamnocmmuan MoOeb.

Feomempuuecmm 6ePOAMHOCMDb.

3aoaua 1. B smuke 5 anenbcuHOB U 4 s10510ka. Haynauy BeiOupatores 3 ¢pykra.

KakoBa BeposITHOCTD, UTO Bce TpU (HpYyKTa — arelbCUHbI?

Pewenue. dneMeHTapHBIMEA HCXOTaMH 37€Ch SBISIOTCS HAOOPHI, BKIIFOYAOIIHE 3
dbpykra. [TockoIbKy mOpsioK GPYKTOB Oe3pazindeH, OyAeM CUUTATh UX BBIOOD
HEYIOPSA0UYCHHBIM (1 0ecroBTOPHBIM). O0IIIEe YKCIIO AIIEMEHTAPHBIX UCXO/I0B
n =|Q| paBHO uHCITy cr10co6oB BEIOpaTh 3 GpykTa U3 9, T.¢. unciy coueranuit C;.

Yucio 61aronpuATCTBYIONIMX HCXOA0B M =|A| paBHO YHCITy CHOCOOOB BEIOOpa 3

arneJbCUHOB U3 UMeronmxcs 5, T.e. C.. Toraa nckomasi BEpoITHOCTh

5|
_C_om_
P(A)_C—S_E—OJZ.
36!

3adaua 2.lIpenonaBaTens MpeIaraeT KaxiaomMy U3 TPEX CTYJIECHTOB 3a1yMaTh
aro60e yncino oT 1 1o 10. Cuurasi, 4To BBIOOP KaXkIbIM U3 CTYACHTOB JII0O0TO
YKCIa U3 33JaHHBIX PABHOBO3MOXKEH, HAUTH BEPOSITHOCTh TOTO, YTO y KOTO-TO U3

HUX 3aYMAaHHBIC YHUCJIa COBIIAIYT.

Pewenue. Buauane nmoacuntaeM o0111e€ KOJIMIECTBO UCX010B. [lepBblii u3

CTYJIEHTOB BbIOMpaeT oaHo u3 10 yucen u umeet N;=10 BO3MOKHOCTEH, BTOPOI
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TO€ uMeeT N,=10 BO3MOKHOCTEN, HAKOHELl, TPeTUl TaKxke nMeeT N3=10
BO3MOXKHOCTEH. B crity mpaBmiia yMHOXKeHHsI 00111ee YMCII0 CITOCOO0B paBHO: N=
N1xN,xN5=10% = 1000, T.e. Bce mpocTpancTBo coaepiut 1000 3eMeHTapHBIX
UCXO0J0B. JJIs1 BBIYMCIIEHHS BEPOSATHOCTH COOBITHS A yITOOHO NMEPENTH K
IPOTUBOINOJIOKHOMY COOBITHIO, T.€. OJICYUTATH KOJIMUECTBO TEX CIIy4yaeB, KOTa
BCE TPH CTYJEHTA 3a{yMbIBAIOT pa3Hble uncia. [lepBolii U3 HUX NO-TIPEKHEMY
umeeT M;=10 cnoco6oB BbIOOpa yKciia. BTopoii cTy1eHT UMEET Teneph JIHILb
M,=9 BO3MOXHOCTEH, MIOCKOJIBbKY €My MPUXOJUTCS 3a00TUTHCS O TOM, YTOOBI €T0
YHUCJIO HE COBMNAJIO C 33 lyMaHHbIM YHCJIOM IIEPBOIO CTyAE€HTA. TPEeTHil CTYyAEHT
elie 0ojiee OrpaHUuEH B BEIOOpPE — y HETO BCEro M3=8 Bo3MoxkHOcTel. [ToaToMy
oO11ee Yuciio KOMOMHAIMI 38 JyMaHHbIX YHUCEIl, B KOTOPBIX HET COBIAJCHUH,
paBHo M=10-9-8=720. Ciy4aeB, B KOTOpPBIX €CTh COBIajeHus1, octaercs 280.

CrnepnoBatenbHO, HCKOMas BepossTHOCTH paBHa P=280/1000= 0,28.

3aoaua 3. HaiiTu BEpOSITHOCTH TOTO, UTO B 8-3HAYHOM UHUCJIE POBHO 4 LU(pbI

COBIIaAarOT, a OCTAJIbHBIC PA3JINIHLI.

Pewenue. CobbiTie A={BOCBMH3HAYHOE YUCJIO COAEPKUT 4 ONMHAKOBBIE LIUPPHI | .
W3 ycnoBus 3aja4uu CIEAYET, YTO B YUCIIE MATh PA3IMYHbIX HU(pP, OHA U3 HUX
noBTopsieTcst. Yucno crnocoboB e€ BbIOOpa paBHO YHCITy CIIOCOOOB BBIOOpA OTHOM
uuppel u3 10 mudp. Ota nudpa 3aHuMaet a0obie 4 MecTa B YUCIIE, YTO BO3MOKHO
cnenath C; COCOOaMHM, TaK KakK MOPSIIOK 3/1ech He BaskeH. OcraBiuecs 4 Mecra
3aHHUMAIOT pa3INyHble HU(PBI U3 HEUCIIOIb30BAHHBIX JEBSITH, U TaK KaK YHCIIO
3aBUCHUT OT MOPsIJIKA PacIoNoKeHus uudp, TO YUCI0 COCOOOB BEIOOPA YEThIPEX
1udp paBHO YUCITY pa3MemIeHuid 4, . Torma 9ucio 0J1aronprusTCTBYOIIHAX

UCXOMOB | A|=10C 4, . Becero e cmoco00B cocTaBneHUs 8-3HAYHBIX YHUCEN PABHO

4 04 | |
|0|=10°. Uckomast BeposTHOCTD paBHa P = IAl_10G,A, _ & 9 1 _ 0,021168.
Q| 10° 441 51 10’

3aoaua 4. lllectb KIUEHTOB cay4allHbIM 00pa3oM oOpamiatorcs B 5 pupm. Haittu

BEPOSITHOCTH TOTO, YTO XOTs OBbI B OJIHY (prpMy HUKTO HE OOpaTHUTCS.
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Pewenue. PaccMOTPUM NPOTHBOIIOJIOKHOE COOBITHE A , COCTOSIIEE B TOM, 4TO B
KOKIYI0 U3 5 GupM oOpaTwiics KIIMEHT, TOTJIa B KaKyl0-TO U3 HUX 00paTHUIIUCH 2

KJIIMCHTA, a B OCTAJIHBIC 4 (1)I/IpMI>I — II0 OJHOMY KJIUCHTY. Takux BO3MOKXHOCTEH

— . 6!
| Al=5x Ng(2,1111) = 5—6|2' OO61Iee KOIMYECTBO CIIOCOOOB  pacIpeaenuTh
6 KIMeHToB 110 5 pupMaMm | Q|=5°. Otcroga P(A) = Se 1 01152
' mnner 5 T

CeioBaTenbHo, P(A)=1— P(A4)=0,8848.

3aoaua 5. Ilycts B ypHe umeercs N mapoB, u3 Hux M 6enbix 1 N—-M vepubix. U3
YPHBI U3BJIEKaeTCs N WapoB. HaliT BEPOATHOCTBH TOTO, UTO CPEIU HUX OKAXKETCS
POBHO m O€JIbIX IIAPOB.

Pewenue. Tak kak IOPSAA0OK 3JIEMEHTOB 3/1€Ch HECYLLIECTBEHEH, TO YUCIIO BCEX

BO3MOYKHBIX Ha00poB 00beMa n U3 N 3JIEeMEHTOB PaBHO YHCIy coueTaHui Cj, .
Yucio UCHbITaHUN, KOTOPBIE OJIAroNnpUATCTBYIOT COOBITHIO A — ""m O€JbIX IIapoB,

N—m 4epHbIX'", paBHO C,C. ™\, , H, CIIEIOBATEIBHO, NCKOMAas BEPOSTHOCTh paBHA

m Yn—m
CM CNfM

P(A)=
(A=

3aoaua 6. Touky Haynauy Opocunu Ha oTpe3ok [0; 2]. KakoBa BeposSITHOCTh ee

nornaaanus B otpe3ok [0,5; 1,4]?

Pewenue. 3necn IIPOCTPAHCTBO DJIEMEHTAPHBIX UCXOJ0B BECH OTPE30K Q =][0; 2], a
MHOKECTBO 6HaFOHpI/I$ITCTBYIOH_[I/IX nucxonoB A=[0,5;14], Ipu 3TOM JJIUHBI D TUX

OTPE3KOB paBHbI |(Q2) =2 u I(A)=0,9 cooTBeTCTBEHHO. [I03TOMY

p(A) =1 A _09_ 5.

Q) 2
3aoaua 7 (3a0aua o ecmpeue). JIBa nuna A u B yCIOBUIIHMCH BCTPETUTHCS B
onpenesieHHOM MecTe Mexay 12 u 13 wacamu. [lpuienimii mepBbIM KIET

Ipyroro B TeueHuH 20 MUHYT, MTOCJIE YETO yXOAUT. YemMy paBHa BEPOSTHOCTh
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BCTpeuu Jiuil A U B, eciiu mpuxo/1 KaXKI0T0 U3 HUX MOXKET MPOU30MTH Haynady B
TEYCHUU YKA3aHHOTO Yaca ¥ MOMEHTHI IIPUXO0/a HE3aBUCUMBI?

Pewenue. O603HaUMM MOMEHT MpUX0/a Jiuia A yepes X u nuna B —epes y. Jlns
TOT0, YTOOBI BCTpEUa MPOMU30IILIa, HEOOXOAMMO M JIOCTATOYHO, YTOOBI | X-y | <20.
N300pa3um X U y Kak KOOpJMHATHI Ha MJIOCKOCTH, B KAYECTBE €IMHUIIBI MaciiTada
BBEIOEpEM MHUHYTY. BCEBO3MOXHBIE HCXOIBI TIPEICTABIIIOTCS TOUKAMH KBajipaTa
CO CTOpoHO# 60, a 6JIarONPHUATCTBYIONINE BCTPEUE PACHOararoTcs B
3alITPUXOBAHHOM 00sacTu. MIckomast BEpOSITHOCTh paBHA OTHOIICHHIO TLTOTIAIH

3amTpUXOBaHHO# Guryps! (puc. 2.1) k mIomau Beero kagpara: P(A) = (60—
40%)/60? = 5/9.

60

b

//

A\

20 60 X

Puc. 2.1.

3. OcHogeHble hopmynbl meopuu eeposmuocmeit

3aoaua 1. B smuke 10 kpacHbIX U 5 CUHHMX NyTOBUIl. BhIHMMAaOTCS Haynady JBe

ITyTrOBHIILL. KakoBa BCPOATHOCTD, YTO ITYT'OBHIIbI 6y2[yT OI[HOI_[BGTHBIMI/I?

Pewenue. CoObrtne A={BbIHYTHI ITyTOBHUIIBI OJHOTO IIBETa} MOXKHO MPEJICTABUTH B
BUJIE CyMMbl A=A+A,, TIe coObiTusi A W A, 03HayaloT BBIOOP MYrOBHIIL

KpaCHOI0 U CMHETr0 IBCTa COOTBETCTBCHHO. BCpOHTHOCTB BbITAlIUTb ABC KPACHBIC

C2
IyTOBUIIBI PaBHA P(Al):C—lzo, a BCPOSATHOCTH BBITAIMUTH JBE CHHHUC ITYTOBHIIBI

15
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2
P(A) :g—g. Tak xak coObITHS A 1A, HE MOTYT IPOU30HTH OJAHOBPEMEHHO, TO B
15
10! N ol
2 2 PR R
CUJTYy TEOPEMBI CIOKEeHHsT P(A) = ClOCJ; G _ 2!8!15|2!3! =0,524.
15 .
213t

3aoaua 2. Cpeaun coTpyaHukoB pupmbl 28% 3HAIOT aHTIMHCKHUM s3bIK, 30% —
HeMenkui, 42% — (ppaHIy3cKuil; aHTIMIUCKUNA U HEeMETIKui — 8%, aHTIIMIUCKUN U
bpanmysckuit — 10%, nHemenkuid u ¢dpaniyy3ckuit — 5%, Bce Tpu s3pika — 3%.
HaiiTu BEposITHOCTH TOTO, UTO CIIy4ailHO BBRIOPAHHBIN COTPYIHUK (DUPMBI: a) 3HAET
AHTJIMACKUI WM HEMEUKHI; 0) 3HAeT aHTTUMHCKHUM, HEMEUKUN WK (hpaHIy3CKHIA;

B) HC 3HACT HU OJWH M3 IICPCUUCIICHHBIX A3BIKOB.

Pewenue. O603naunm yepe3 A, B u C coObITus, 3aKkiIr0yarommecss B TOM, 4YTO
CIIy4allHO BBIOpAHHBIM COTPYIHHMK (DUPMBI BIQJCCT aHTIUWCKUM, HEMEIKUM HJIN
GpaHITy3CKHM  COOTBETCTBEHHO. (OUYEeBHUIHO, [OJM COTPYAHUKOB  (PUPMBEI,
BIIQJICIONIMX TEMH WM MHBIMH SI3bIKAMH, OIPEICISIOT BEPOSTHOCTH OATHUX

coObITuil. [lomyuaem:

a) P(AUB)=P(A)+P(B) —P(AB)=0,28+0,3-0,08=0,5;

0) P(AUBUC)=P(A)+P(B)+P(C)—-(P(AB)+P(AC)+P(BC))+P(ABC)=
=0,28+0,3+0,42—(0,08+0,1+0,05)+0,03=0,8;

B) 1-P(AUBUC)=0,2.

3aoaua 3. B cembe — nBoe nereil. KakoBa BepOsSTHOCTb, YTO CTApIIM peOCHOK —

MaJIbYMK, €CJIM U3BECTHO, YTO B CEMbE €CTh JETH 000€ero 1moja?

Pewenue. Ilycte A={ctapmmuii pebeHOk — Manbuuk}, B={B cembe ecTb AeTH
oboero nona}. byaem cunrtaTh, 4TO POXKACHUE MajbuhKa U POXKACHUE JEBOUYKHU —
paBHOBEpOsITHBIE cOOBbITHS. Eciin poxaeHne Maiaburka 0003HAYMTH OYKBOM M, a

POXKIACHUEC NCBOYKU — 21, TO IPOCTPAHCTBO BCEX BJIECMCHTAPHBIX UCXOA0B COCTOUT
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U3 YEeTBIpeX map: Q= {MM yMA, M, ﬂﬂ}. B aTOoM mpocTpaHCcTBE UL ABAa UCXO/a
(MJI u JIM) otBeuator cobbituio B. CoObitne AB 03HauaeT, 9To B CEMbE €CTh
netu oboero moina. Crapmuii peOEHOK — MallbYWK, CJIEIOBAaTEIbHO, BTOPOU

(Mmaammii) pebeHok — JeBouka. ITomMy coObiTuio AB oTBeuaet oaun ncxon — M/JI.

Takum obpazom, |AB|=1, [B[=2u  P(A|B)= % = % =0,5.

3aoaua 4. Mactep, nmes 10 netaneil, 3 KOTOpbIX 3 — HECTAHAAPTHBIX, POBEPSIET
JeTaqy OJIHY 3a JApYyroi, TMOKa eMy He momajaeTcs crangaptHas. Kaxosa

BEPOSTHOCTbh, YTO OH NMPOBEPUT POBHO ABE JETaIU?

Pewenue. CobbiTe A={macTep IpoBeprJ POBHO JBE JCTAIM} O3HAYAET, YTO MPH
TaKOM TIPOBEpPKE MepBasg JETAIb OKa3alach HECTAHIAPTHOM, a BTOpas —
craHiaptHas. 3Hauut, A=AA,, rac A={nepBas JeTadb OKa3ajgach
HecTaHJapTHOM} u A,={BTOpas neranbp — craHgapTHas}. Od4eBUIHO, YTO
BEPOSATHOCTh COObITUS A; paBHa P(A)=23/10,kpome Toro, P(A,|A)=7/9, Tak Kak

Mepe1 B3SITUEM BTOPOM JAETalld y MAacTEPa OCTaIOCh 9 neTalieil, U3 KOTOPBIX TOJIBKO

2 HCCTaHAAPTHBIC U 7 CTaHIapPTHHIX. ITo TCOPCMC YMHOIKCHHUA

| w

P(A)=P(AA,)=P(A)P(A, | A) = =7/30.

|~

1

o

3aoaua 5. B oqnom simuke 3 OeNbIX M 5 YEpHBIX IIAPOB, B JIPYroM SIIHUKE — 6
O0enbix U 4 uyepHbIX mapa. HailTu BepoOSITHOCTH TOro, YTO XOTSA ObI M3 OJHOTO

AiyKa OyleT BBIHYT O€JbI map, €Clu U3 KaKIOTO SIIMKA BBIHYTO MO OJHOMY

mapy.

Pewenue. CobpiTie A={x0Ts1 ObI U3 OTHOTO AIIKUKA BHIHYT OEIBIH 11ap } MOKHO

NPEACTaBUTh B BUJE CYMMbl A=A + A,, rJie COObITUSI A U A, 03HAYaIoT
HOSIBJIEHHE OEJIOro 1Iapa U3 MepBOro U BTOPOTro SIIMKA COOTBETCTBEHHO.

BeposiTHOCTH BRITAIIUTE OCIBIN TIap U3 MEPBOTO sMKa paBHa P(A)=3/8, a

BEPOSITHOCTH BBITAIITUTH OEIbIH 11ap U3 BToporo simuka P(A,) =6/10. Kpome Toro,



91

B cuiy He3aBucuMocTu A U A, umeeM: P(AA,) =P(A)P(A,) :g% :4%. ITo
TEOPEME CII0KEHUS ITOJIy4aeM:

P(A)=P(A +A,)=P(A)+P(A,)~P(AA,) =3/8+6/10-9/40=3/4.

3aoaua 6. Tpu 3K3aMeHATOpa NMPUHUMAIOT HK3aMEH [0 HEKOTOPOMY IPEAMETY Y
rpynnsl B 30 4eraoBeK, MpUYEeM MEpBBINA OIMpammrBaeT 6 CTyIEeHTOB, BTOPOl — 3
CTYJIEHTOB, a Tpetuii — 21 crygeHta (BBIOOp CTYIEHTOB MPOU3BOIUTCS
clyyallHbIM 0o0pa3oM wu3 crnucka). OTHOIIEHHE TpeX 3K3aMEHATOpPOB K CiIado
MOATOTOBUBIIMMCS PA3JIMYHOE: IIAHCHI TAKUX CTYJICHTOB CIATh 3K3aMEH Y IIEPBOTO
npenojasarens paBHbl 40%, y BTOporo — Ttoibko 10%, y Tperbero — 70%.

Haiiti BeposITHOCTh TOTO, YTO €J1a00 MOATOTOBUBIIMICS CTYACHT CHACT dK3aMEH.

Pewenue. O603naunM yepe3 H,,H,,H, TUIOTE3bl, COCTOAIIME B TOM, YTO CJIabo

MOATOTOBUBIIMICSA  CTYJICHT OTBEYAJ IIEPBOMY, BTOPOMY H  TPEThEMY
’K3aMEHATOPy COOTBETCTBEHHO. [10 ycnoBuro 3a1aun

P(H,)=6/30=0,2, P(H,)=3/30=01, P(H,)=21/30=0,7.

[Tycth coObITHE A={C1a00 MOATOTOBUBIIUINCS CTYICHT CJIaJl SK3aMEH | .

Torna cHoBa B cuiy ycnoBus 3agaun P(A|H,)=0,4, P(A|H,)=01, P(A|H,)=0,7.
[To hopmysie mosHOM BepOSATHOCTHU Moaydaem: P(A)=0,4-0,2+0,1-0,1+0,7-0,7 =0,58.
3aoaua 7. ®upMa UMEET TPU UCTOUYHUKA TOCTABKH KOMIUIEKTYIOIIHNX — (PUPMBI A,
B, C. Ha nomto pupmer A npuxoautcst 50% o61ero o6bsema nocraBok, B — 30% u
C — 20%. U3 npakTUKK M3BECTHO, YTO CPEAM MOCTaBIAEMbIX PUPMON A neTaneit
10% OpakoBannbix, pupmoit B — 5% u pupmoit C — 6%. KakoBa BEpOITHOCTb, YTO
B3sITasl HAyTaJl JeTallb OKaXKETCS TOJTHOM?

Pewenue. Ilycts coObiTne G — MosiBICHUE TOJHON JeTanl. BeposTHOCTH THUIOTE3
O TOM, 4YTO jAeTanb mnoctaBieHa ¢upmamu A, B, C, paBHBI COOTBETCTBEHHO
P(A)=0,5, P(B)=0,3, P(C)=0,2. YcnoBHbIe BEpOSTHOCTU TMOSBJICHUS TMPH ITOM
rogHou aeranu pasuel P(GJA)=0,9, P(G|B)=0,95, P(G|C)=0,94

(KaK BEpOSTHOCTH MPOTUBOTOJIOKHBIX COOBITHI K TIOSIBJICHUIO OpaKOBaHHOM ).
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[To ¢popMyIie MoaHOM BEPOSATHOCTH MOTYYAEM:

P(G)=0,5.-0,9+0,3-0,95+0,2-0,94=0,923.

3aoaua 8 (cM. 3amaudy 6). [lycTb M3BECTHO, UTO CTYACHT HE CHal K3aMEH, T.€.
MOJTyYWJI OIICHKY «HEYIOBJICTBOPUTENbHO». KoMy u3 Tpex mpemogaBaTeneit

BEpOSITHEE BCErO OH OTBEUAN?

Pewenue. BeposTHOCTb IMOJIYYUTh «HEYA» paBHa P(A)=1-P(A)=1-0,58=0,42.

Tpebyercs BEIYUCTUTH yCIIOBHBIE BeposiTHOCTH. 1o dopmynam baiieca momyyaem:

P(H,)-P(A|H,) _02:06

P(H,|A) = - =0,285, W AHAJIOTMYHO,
P(A) 0,42
p(H, | A) =299 0014 p(H, | A) = 2703 g5,
0,42 0,42

OTCI’OI[a CICOyCT, 4TO, BCPOATHCC BCCTO, c1abo MOATrOTOBUBIIMUCS CTYACHT COaBall

HK3aMEH TPEThEMY IK3aMEHATOPY.
4. Iloemopnuie nezasucumoie ucnoimanus. Teopema bepuynnu

3aoaua 1. UrpanbHas kocTh OpotieHa 6 pa3. HaliTu BeposiTHOCTh TOTO, YTO POBHO
3 paza BBINAJET «IIECTEPKa.

Pewenue. 1llectukpatHoe OpocaHWe KOCTH MOXHO pacCMaTpuBaTh Kak
MOCJIEA0BAaTEIbHOCTh HE3aBUCUMBIX UCIBITAHUA C BEPOSTHOCTBIO  ycIiexa

(«wectepku»), paBHOM 1/6, u BepoATHOCTHIO Heymaun — 5/6. Hckomyto

3 3
BEPOSITHOCTh BBIYUCISIEM IO popMmyiie P, (3) = CS(%) (gj =0,053.

3aoaua 2. Mounera Opocaercs 6 pa3. HailTu BeposITHOCTb TOTO, YTO repO BbIMaAET

He Oosiee, ueM 2 pasa.

Pewenue. Vickomasi BEpOATHOCTh paBHa CyMME€ BEpOSITHOCTEH TpeX COOBITH,

COCTOSIIIIUX B TOM, YTO Tep0 HE BBIMAJIET HU pa3y, 100 OAMH pas, 1100 JBa pasa:

P(A) =Pg(0) + Pg(1) + Pg(2) = CQG)OGT + c;(ljl(lf + cg(ljz[%T =0,344.

2 2)\2 2
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3aoaua 3. Aynutop oOHapyXuBaeT (DMHAHCOBBIE HAPYIIEHUSI Y MPOBEPIEMOM
¢upmbl ¢ BepositTHocThiO 0,9. Haiitm BeposTHOCTH TOTO, 4TO cpenu 4 dupm-
HapyluTene OyAeT BhISIBICHO OOJIbIIE TTOJOBUHBI.

Pewenue. CobpiTHE COCTOUT B TOM, 4TO U3 4 pupM-HapymuTenei Oy1eT BhISIBICHO
TPH WM YeThIpe, T.e. P(A)=P,(3)+P,(4)=C;0,9°-01+C;0,9" =0,9°(0,4+0,9) =0,9477.
3aoaua 4. Mouera nonopacsiBaetrcst 3 paza. Halitu Hambosiee BEpOSATHOE YHCIIO
yCrexoB (BbINaJieHUu repoa).

Pewenue. BO03MOXHBIMA 3HA4YEHUSMH ULl 9HCIIa yCIEXOB B Tpex
paccMaTtpuBaeMbIX HcObITaHUsIX sBIA0Tes m = 0, 1, 2 wim 3. Ilycts Ap -
COOBITHE, COCTOAIIEE B TOM, YTO MNpPU TpeX MOAOpPACHIBAHUSAX MOHETHI Tepo
nosiBiisieTcss m pas. Ilo ¢popmyne bepHymn jerko HalTH BEPOSTHOCTU COOBITUMI

A (cM. TabnuIy):

m 0 1 2 3
P.(m) 1/8 3/8 3/8 1/8

W3 sToil TaGnaumbl BUJIHO, YTO HauOoOJiee BEPOATHBIMH 3HAYCHUSIMH SIBIISIFOTCS
yucna 1 u 2 (MX BEpOATHOCTH paBHBI 3/8). DTOT ke pe3ysIbTaT MOKHO MOIYYUTh U

u3 Teopemsl 2. [eiictButensuo, N=3, p=1/2, g=1/2. Toraa

3-1—13m* 33-1+3,T.e. 1<m’ <2.
2 2 2 2

3a0aua 5. B pe3yiabTaTe KaXIOro BH3UTa CTPAaXOBOI'O areHra JI0roBOP
3aKirouaercs ¢ BeposTHocThio 0,1. HaiiTh HauBeposiTHEIlee YUCIIO 3aKITFOUEHHBIX
JIOTOBOPOB TOCIIE 25 BU3UTOB.

Pewenue. Nmeem n=10, p=0,1, g=0,9. HepaBeHncTBo mya Hambosee BEPOSITHOTO
4ucia yCIexXoB MPUHUMAET BHI:

25:0,1-0,9<m*<25.0,1+0,1 nnm 1,6<m*<2,6.

VY 3TOT0 HEepaBEHCTBA TOJILKO OJHO IIEJIOE PEIICHUE, a UMEHHO, M*=2,



