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Bsenenue

B meronnueckux ykazaHUAX MPEACTaBIEH Marepuan Uil IPOBEICHUS
IPAKTUYECKUX 3aHATUN MO JUCLUIUIMHE ¢ 00YYarolMMHCS 1O CIELHUaIbHOCTU
09.02.07 NadopMamoHHBIE CUCTEMBI U IPOIPAMMHUPOBAHHUE.

AKTyaJIbHOCTh W3YyY€HHs JaHHOM Y4YeOHOM IUCLMILIUHBI OOYCIIOBJIEHA
(OpMUPOBAHUEM COBOKYITHOCTH 3HAHHWM, YMEHMM M HaBBIKOB pPa0bOTHI C
MaTeMaTUYECKUMH WMHCTpYMEHTaMH. B Xone m3ydyeHus kypca «MaremaTuka»
CUCTEMAaTUYECKH M MOCIEAOBATEIbHO (OPMUPYIOTCS HABBIKM YMCTBEHHOTO
TpyJa: IUIAaHUPOBAHHE CBOEW pabOThl, MOMCK pPAlMOHAIBHBIX IyTeHl ee
BBINIOJIHEHHU S, KPUTUYECKAs OLIEHKA PE3yJIbTaTOB.

[{enb oCBOGHMSI UCIUIUIMHBI OPUEHTUPOBAaHA Ha IOCTHIKEHUE CIIEAYIOLIUX
LEJEH:

e(popMUpOBaHME TNPEJICTABICHUNA O MaTeMaTUKE KaK YHUBEPCAIbHOM
A3bIKE HAYKH, CPEACTBE MOJICIMPOBAHUS SIBICHUN W IMPOLECCOB, 00 HIEAX U
METO/IaX MaTEMaTUKH;

®pa3BUTHE JIOTMUECKOIO MBIIUICHUS], MPOCTPAHCTBEHHOIO BOOOpaKEHUs,
AITOPUTMUYECKON  KYJIbTYpPbl, KPUTHMYHOCTH  MBIIUIEHUS HAa  YpPOBHE,
HEOOXoaUMOM Juisi  Oyaymied mnpodeCCHOHAIBHOM — JAEATEeNbHOCTU, IS
MPOIOJIKEHUS 00pa30BaHUsI U CaMOOOpa30BaAHMS;

®OBJIaJICHUE MaTEMAaTUYECKIUMH 3HAHUSMU U YMEHUSIMHU, HEOOXOTUMBIMU B
MOBCEAHEBHON KU3HM, [JJIsl HW3YYEHUS CMEXHBIX E€CTECTBEHHOHAYUYHBIX
JUCUUILIMH Ha 0a30BOM YPOBHE U JAMCLMIUIAH MPOPECCUOHAIBHOIO IIUKIA, IS
nojsyuyeHus: oOpa3oBaHHMA B 00iacTsaX, He TpeOyromux yriayOiaeHHON
MaTEeMaTUYeCKOM MOJATOTOBKHU;

®BOCIUTAHKE CPEJICTBAMU MATEeMAaTUKH KYJIbTYPhI JTHYHOCTH, TIOHUMAHUS
3HaYUMOCTH MaTeMaTHKHU JJI1 Hay4HO-TEXHHUYECKOIro Mporpecca, OTHOIICHUS K
MaTe€MaTHKe KaK K 4YacTH OOILEYEIOBEUECKOW KYJIbTYpbl YEpe3 3HAKOMCTBO C

VMCTOPUEN Pa3BUTHSI MATEMATHUKHU, SBOJIFOLIMEN MATEMATUYECKUX UIEH.



OcHOBHBIE 33a7ja4yMl OCBOCHHS JUCIUIUIMHBI: TIOMOYb OOYYarOIIMMCS
OCO3HATh LEJOCTHYIO KAPTUHY HM3y4aeMOI'0 MaTepHalia; OOJErduTh YCBOCHHE
MaTepuaia, MHAUBUAYaIU3UPOBAaTh OOyUYE€HHE, COBEPILIEHCTBOBATh KOHTPOJb U

CaMOKOHTPOJIb, TOBBICUTH PE3YJIBTATUBHOCTh Y4EOHOTO Ipolecca.

OcBoeHnue cofepkanusi y4eOHOM AUCIMIUIMHBI 00ECIIEYMBAET HA KAXKIOM
NPAaKTUYECKOM  3aHSTUM  JOCTHDKEHHUE  OOYYalomMMUCA  CIEAYIOUIUX
pe3ybTaTOB:

Jluunocmmuix:

JIP 09. T'oToBHOCTH M CHOCOOHOCTh K OOpa30BaHHUIO, B TOM YHCIIEC
caM000pa30BaHUI0, Ha MPOTSHKEHUHM BCEW JKU3HU; CO3HATEIBHOE OTHOIICHHE K
HEMPEPHIBHOMY OOpa30BaHUIO KAK YCJIOBHUIO YCIEIIHOW MPO(EeCCHOHAIBHOU U

OOIIIECTBEHHOM AESITEIHLHOCTH.

Memanpeomemnulx:

MP 02. YMeHue MNpOAyKTUBHO OOINAThCA W B3aMMOJICMCTBOBAThH B
MPOIIECCE COBMECTHOM ACSTEIbHOCTH, YUYUTHIBATH MO3UIIUN IPYTUX YYaCTHUKOB
nesTebHOCTH, 3 (PEKTUBHO pa3peniaTb KOH(IUKTHI.

MP 03. Bnanenue HaBBIKAMU MMO3HABaTCIbLHOM, y4eOHO-
UCCIIEIOBATENIbCKOM U TPOEKTHOM JIESITEIHbHOCTH, HABBIKAMHM Pa3pEeIICHUS
mpo0seM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB

PEIICHUS MMPAKTUICCKUX 3aa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITIO3HAHMA.

lIpeomemmuuvix:

[Py 02. CdopMHpOBAaHHOCTh MOHATUWHOIO amnmapara MO0 OCHOBHBIM
paszzenaM Kypca MaTeMaTHUKH; 3HAaHUH OCHOBHBIX TeOpeM, (POpMys U yMEHHUS UX
IIPUMEHATH;, YMEHHMs JOKa3blBaTb TEOPEMBl M HAXOIWTh HECTAaHIAPTHBIC

CriocoObl perieHus 3aaa4.



IIpoBenenne MIPAKTUYECKUX 3aHATHAN CIOCOOCTBYET
(GbOopMUPOBAHUIO OOLIUX KOMIIETEHINIA:
OK 01. Bsibupats crioco0sbl pemieHus 3a1a4d npoecCuOHaIbHON 1eATEIbHOCTH,
MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. OcymecTBisiTh TOWCK, aHaIW3 W MHTEpIpeTanuio HHbOpMaInH,
HEOOXOUMOM I BBIIOJHEHUS 3a7a4 IPOo(eCCUOHATIBHON JESTEbHOCTH.
OK 04. PaboTaTh B KOJUIEKTHBE U KOMaH/e, 3(PPEKTUBHO B3aMMOJCHCTBOBATD C

KOJUICTaMH, PYKOBOACTBOM, KIIMCHTAMH.

[InaHupyeMble JIMYHOCTHBIE Pe3yJbTaTbl B XOJAEC pealu3aiuu
o0pa3oBaTeIbHON MPOTPAMMBI:
JIP 3. CobOnmroatomiidi  HOPMBI  TIPABOMOPSAKA,  CICAYIOIIUA  Hjaeansam
IpaKJIaHCKOTo 00IIecTBa, o0ecrneueHns 0e30MacHOCTH, MpaB U CBOOO IrpaXKaaH
Poccun. JlosimpHbIE K  yCTAaHOBKaAM U MPOSBJICHUSIM  IPEICTABUTENEH
CYyOKyJIbTYp, OTJAMYAIOMIMK HUX OT TPYII C JIECTPYKTUBHBIM U JICBUAHTHBIM
MOBEJCHHEM.  JIEMOHCTpUPYIOIIMN  HEOPUSITHE U OPEAyNpEexKAAIONINA
COI[MAJILHO OMACHOE MOBEACHUE OKPYKAIOIIHX.
JIP 4. IlposiBnsitoliniA ¥ JIEMOHCTPUPYIOIIMM yBa)k€HHE K JIIOASIM TpyAa,
OCO3HAIOIINI IIEHHOCTh COOCTBEHHOTO Tpyaa. Ctpemsiuiics K GopMUPOBaAHUIO
B CETeBOM cpeAe JMYHOCTHO U NPO(EeCCHOHATBHOTO KOHCTPYKTUBHOTO
«(ppPOBOTO CIeaa.
JIP 13. JeMoHcTpupytonuii ymeHue 3(PpGeKTUBHO B3aUMOJCHCTBOBATh B
KOMaH/e, BECTH [JWallor, B TOM UYHCIE C HCIOJb30BAHUEM CPEJICTB

KOMMYHHKAIIHUU.
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Hpaxmuuecxoe 3AHAM

ApudmMerndeckue JeMCTBUS HAl YUCTAMH, HAXOXKIEHHE MPUOIMKEHHBIX
3HAYEHHUH BeJIMYUH U MOTPEIIHOCTEe! BHIYUCICHUN, CPABHEHHE YU CI0BbIX
BbIPasKeHUM

Teopernuyeckas 4acThb

YMeHue BBIIIOJIHATD anre6pqueCKI/Ie Hp€06p8.30BaHI/IH SABIACTCSA
Ba)XHCHUIIIMM DJIEMEHTOM MaTE€MaTHYE€CKOM ITOATOTOBKH. B OK3aMCHAIITMOHHBIX
3alaHUAX MW TECTaX BCCrAa IMPUCYTCTBYIOT 3alda4d Ha  YIIPOIICHMHA,
HpCO6p&30BaHI/IH N BBIYHCJIICHH .

[TpeobpasoBanus anreOpanyecKnx  BBIPQKEHHH  CTPOATCS  Ha
UCTIOJIB30BAaHUHU (POPMYJT COKPAIIICHHOTO YMHOKCHUS:
cymmbl

1. (a+hb)?>=a%+2ab +b? - keaopam PHHocmu .

CyMMbL
2. (axh)*=a’+3a’h +3ab?+ b? - kyo PHHOME;
3. a®2—b?=(a-b)(a + b) — pasnocms keadpamos;
4. a®—b® = (a-b)(a+ ab +b? - pasnocms kybos;
5. a®+b®=(a+b)(a?- ab +b?) - cyuma xybos;

npaBui AeicTBus co crenensmu (@ > 0, b > 0, X u y — deticmeumenvhule

yucna).
1. a*" = a*aY; 5. (ab)* =ab¥;
2. 8 = a‘fa; 6. (a/b)* =a*/ b*;
3. av=(a")'=(a)%; 7. al=a;
4. a*=1/a% 8.a°=1;

U CBOWCTB apudmernueckux kopuedr (@ > 0, b > 0, k, m, n —

HamypaibHvle YUcia):

k

1. a" =%a"; 5.44a =a;

2. tfab=1/a - 4b; 6.8a" =%a™ ;
3.(Va) =va* ; 7./a’ =|a
a_va

" ni—

b b’

8.¥a™ =|a.




Kpowme Toro, cieayer mOMHUTB O CYIIECTBOBAHUU B MATEMATUKE MHOYKECTB
HATypaJbHBIX, IENbIX, PAlMOHAIBHBIX M HMPPAIUOHAIBHBIX YHUCEJ, KOTOPHIC
00pa3yloT MHOXECTBO JIEUCTBUTEIIbHBIX YHCET.

N — HaTypanpHble unciia. MHOXECTBO HATypaJbHbIX YUCET COCTOUT U3
CAMHMIIBI, MPOCTBIX M COCTaBHbIX uyHcen. HartypanpHoe uyucio, Oosnbliee
CAMHUIIBI, HA3bIBACTCA MPOCTBHIM, €CIM OHO HE HMMEET JeNuTeNeil, Kpome
eAuHULBI U caMoro ce0si. Eciu ke yuciao umeer XOTd Obl OAWH ACIHUTEINb,
OTJIMYHBIN OT €AMHUIIBI U CAMOT0 c€0sl, TO OHO HA3bIBAETCSI COCTABHBIM.

Haunbonpmum obmum aenutenem (HOJL) HeCKOMBbKUX HATypalbHBIX YUCENT
HA3bIBAIOT HauOOJIblIEe HATYypajJbHOE YMCIO, HA KOTOPOE JNEIUTCS KaKI0e M3
naHHblx uncen. [ns oteickanuss HOJ[ HECKONBKHUX HATypaJbHBIX YHCET
HEOOXOJMMO PA3JOKUTh HMX Ha MPOCThIE MHOXKUTEJIHU, a 3aTEM COCTaBUTh
MPOU3BEJICHUE BCEX MPOCTHIX MHOXKHUTEIIEH, OOITUX JIJIs1 JAHHBIX YHCE].

Haunmenbimum o6mmmm kpaTtHbiM (HOK) HeckoNbKMX HATypalIbHBIX YHCEN
Ha3bIBAIOT HAMMEHBIIIEE HATYPAJIbHOE YHCIIO, KOTOPOE NEIUTCS Ha KAXKIO€ U3
naHHblx uncen. [ns oreickanuss HOK HeCKONBKHX HaTypalbHBIX YHUCET
HE0OXOMMO Pa3JI0KUTh UX Ha MPOCTHIE MHOKHUTEIH, BHITTUCATh BCE MHOXKHUTEIH
OJIHOTO W3 YHCEJI, JOMUCATh BCE HEJOCTAIOIINE MHOKUTEIN U3 JPYTUX YHCEN U
BCE MX [IEPEMHOKHUTb.

Z — uensie uyucia. Eciu K HaTypadbHBIM YHcClIaM J100aBUTh UM
MPOTUBOIOJIOKHBIE TIO 3HAKY U HOJIb, TO MOJIYYUTCS MHOKECTBO IEJIbIX YUCET.

Q — pammoHaNbHBIC yncaa. Ecnm k 1enbiM guciaaM 100aBUTh IpOOH, TO
MOJYYUTCSI MHOXKECTBO  pallMOHAJBHBIX 4HWCeN. PaldoHanbHBIE  4YHCIa
MpEeACTaBUMBI B BHJIE JIPOOH, TJI€ p — LEJ0€ YKCIO, a (| — HATypaJIbHOE YHUCIIO.
PanimonanbpHble 4YKClia — 3TO YMCIA, KOTOPHIE MOXHO TMPEICTaBUTH B BUJIEC
OECKOHEYHBIX MEPUOANUECKUX TPOOEH.

Ecnu mepuon HaumHaeTcss cpasy IMOcCjie 3amsiTol, TO Takas JpoOb
Ha3bIBAETCSd YHUCTOM MepHoanydeckor apooOwrto. Hampumep, 3,(06). Ecim ke
MEePHUOJT HAYMHAETCS HE Cpa3y MOcIe 3arsITol, TO IpoOb HA3BIBAETCSI CMEITAaHHOMN
nepuoandeckoit. Hampumep, 0,3(1).

Kaxnyto mnepuogumveckyro 1poOb MOXHO TPEICTaBUTh B  BUJE
OOBIKHOBEHHOU pobu. B ciiydae uncToi nepuoanueckon 1podu K 1eI0i YacTu
NpUOABUTH OOBIKHOBEHHYIO JIPpOOb, B UUCIUTENE KOTOPOM 3aUCHIBAIOT MEPUO,
a B 3HaMeHarele — udpy 9 cTosbKko pa3, CKOJIbKO HU(P B IEPUOJIE.

Hanpumep: 3,(06) =3+ 6 =3+ 2 = 33
99 33 33
B cinydae cMemaHHOM —TEpHOAUYECKON  ApoOM  MpeAaBapUTENIbHO
NEpPeHOCIT 3a-TATYI0 K Hayaly NEepUOJMYECKOM 4YacTH, 3aTeM Oo0pallaroT
MOJIYYCHHYIO YHCTYIO MEPUOAUYECKYI0 ApOoOb B OOBIKHOBEHHYIO M JACJST
nocienHioro Ha 10k, rae k — uncio pa3psaoB, Ha KOTOpbIE IEPEHECEHA 3arATast

BIPABO.
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Hampumep: 0,3(1) _1 3,()= 1. 3l = 3 + L = 28 = 14
10 10 9 10 90 90 45
WpparmonanpHbie 9uciia — 0SCKOHEYHBIC HEIMICPUOINICCKUE JISCATUIHBIC
npobu. Hanmpumep: V2,43, 7,6, log, 2 ...

MHOXKECTBO pAIMOHAIIBHBIX W HWPPAUMOHAIBHBIX YHCEN HA3bIBAETCA
MHO>KECTBOM JICUCTBUTENBHBIX yncea R.

Yucimo a Ha3bIBACTCS] TMPUOIMHKCHHBIM 3HAYCHHEM YHCIIa X,
BBIYMCJICHHBIM € TOYHOCTBIO 10 h>0, ecinu BBHIMOIHACTCS HEPABEHCTBO
[x—a| <h.

Pa3nocts |x—a| HA3bIBAIOT MoZpeutnocmvio (abconromnoun), a h —

OHCHKOﬁ IMOTPCIIHOCTHU HpI/I6JII/I)K€HHOFO BBIYUCJICHHA.
OmuocumenvHasn nocpeutHocmsp — IOTO OTHOHICHHUC IIOTPCHIHOCTH K
h |X-a .
HpI/I6J'H/I)KeHHOMy 3HAa4YCHUIO, T.C. UHUCJIO I = — = u Ha3bIBAIOT OTHOCUTCIBHOU
a a
IMOTPCIIHOCTBIO BBIYUCJIICHUA. Yacro OTHOCHUTCIIBHYIO ITOT'PCINHOCTDb YKA3BbIBAIOT

B IIPOLCHTAX.

Hanpumep: «Temneparypa pasna 16 mwioc-munyc 1 rpagyc», T.e. t=(16+1pC.
DTO 03HAYAET, YTO UCTHHHOE 3HAYECHHE TEMIlEpaTyphl oTandaercs ot 16°C He
Oonee ywem na 1% Dty wmHQOpManMIO MOXHO 3amUcaTh  Tak:
16-1<t<16+1 wm [t-16/<1. 3gece 16 — m§puOMKEHHOE 3HAYECHME

TCMIICPATYPHI, 1 — OOCHKA IMOTPCHIHOCTH. OTtHOcCUTEIbHAS IIOTPCIIHOCTh PaBHA

% =0,0625 Wi 6,25%.

Hanpuwmep: [pubnamxenus yncna n

a) x ~3 Takoe npubKeHue ynoMuHaercs B bubnuuy;

0) 7 ~3+ % =312 - 310 NpubNIMKEeHue apeBHero BaBuioHa;

2
B) 7~ (%) ~ 316 - 3TO NpUOJIMKEHUE APEBHUX ETUMTSH;

r) 7~ % =314... - 3TO NpUOMIKEHUEe ApXUMea.

1) BerancnuM OTHOCHUTEIBHYIO TOTPEIIHOCTh MPUOJIMIKEHUST eTUNTSIH, MPUHSB

PUOINKEHUE Apxumena 3a HauOoee TOYHOE. Torna:
a~316; h=[314-316/=0,02; r= h_ % ~0,0063=0,63%. T.c. MOrpemHoCTh B
a :

BBIUMCJICHUU €TUNTSIH MEHbIIe 1%!

Cmanoapmmuas 3anuce yucaa. ITO TPEACTABICHUE YUCET B BUJE:
x=a-10%; 1<a<10. Yncio a Ha3bIBaIOT MAHTHCCOM YHCIIAa X, a MoKasarelb K —
€ro MOPSIAKOM.

Hanpumep: 3672500 = 3,672500-10° ~ 3,67 -10° ¢ TOYHOCTBIO JI0 COTHIX;
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Macca Conana: M ~1,9891-10% kr;
Macca aroma Bojopojia: m~1674-10°'kr

SanaHm{ K IPAKTUYCCKOMY 3aHATHIO

33.,[[&‘-18, 1. Vka3ath Bce HOMCpa OCJIbIX YHUCCII JaHHOI'O MHOKCCTBA:

1) \/8-2V15 -(5++3) 2) (V7)7; 3 j;j: 433 0,15);5) (76 .

Pentenue:

1) /8 — 2415 - (\/5 + v/3)= /8 — 245/3 - (v5 + v3)=/(+3)" + (+/5)? — 24/5/3 -
(V5 +3)=(B—B)" - (5 +3)=|v3 - V5| - (V5 + v3)= (3~ V5)
(V5 +3)= (V5 - 3)- (5 +3)=(v5) —(v3) =5-3=2

2) (\/7)“;9é 25 _ 7%I095,1 52 _ 7_1 :E;

3 YT +V2 (74207 +42) V7+v2)  9+414 94414
V-2 (T-V2)7+V2) (V7] -(y2f 7-2 5

4)33-0,(15)=33 2> 233. > _5.
99 33

5) (/76 | = (7v6)* = (76 ) = 49-6=204.
Otser: 1; 4; 5.

3amaua 2. BRUUCINTE:

1) (8427 —3/32) - (3/108 + 61/48).
Pemenne: T.k. 827 =89-3=8-3/3=24/3, %/32=3/8-4=234,
3108 =3/27-4 =33/4, 648 =6.16-3=6-4/3 =243, 10
(8727 —3/32) - (/108 + 648 ) = 24/3 - 23/4 - 34 - 243 = -5¢/4 .
Orser: —534 .

2) 3\/(£;J6 (7-5v2) + \/[%Jz (7-5v2) .
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Penenue: MCHoNb3ys CBOWCTBA apu()METHUECKHX KOpHei: ~a’ :\a\ 51

3\/? = d, uMeeM
(g} (7—5ﬁ)+£¥} 7-5v2|= ?(7-5&) D (572 7)=

+
5V2
(7-5v2)7-5v2)=99-7042.
Otser: 99 — 70+/2.

3agaya 3. Eciim 30% 4yucia paBHBI \/ (9+\/8_2)2 —\/ (9—\/8_2 )2 , TO CaMo

YHUCJIO PaBHO?

Peurenne: T.K. Va2 = a

Jo+82] —(0-82) =982 |9~ /82 = 9+ B2 ~ /82 + 9 = 18.Hrax,

30% umca paBHbI 18, ciienoBaTebHO, 0003HAYHNB HCKOMOE YHCIIO Yepes X,

18-100
30

, TO

60 .

nMeeM: X =

Otser: 60.

3anaua 4. YIpOCTUTH BBIPAKECHUE:

1 N 3y |[X+Yy' x+y
x—y y-x*)\x*-y® 2x-2y

Pemenue: nucnonb3yst popMyibl COKPAILIEHHOTO YMHOKEHUS, UMEEM

1)

Lo, 3y Xy -3y (x=y)° _X=y
X—=y Y =X (X=X Hxy+y) X=y)CHxy+y’) X4xy+y’
2) X +y'  x+y 22X 2y =X -2xy -y (x=y) O X-y

X —y* 2x-2y 2(x—y)(x+Y) 2x—Y)(x+Yy) 2(x+y)’
3) X=y . X=y _ X=y 2(x+y)_ 2(x+y)

X4 xy+ V2 2(x+Yy) XPHxy+y: x—y X+ xy+y?
OTBGTIM.

X2+ Xy +Y
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Bonpocsl kK NpakTH4YecKOMY 3aHATHIO
1. JlaTh MOHSTHE UENBIX, HATYPaJIbHbIX, PAlMOHAIBHBIX, JEHCTBUTEIHHBIX
quced.
. Kakue yncna Ha3bIBatOTCS UPPALIMOHAIBHBIMU?
Kak HaxoauTcst IpoLeHT OT yucia?
4. Tlepeuncnute OCHOBHBIC CBOMCTBA KOPHEH U CTETIICHEH.

w N

Ilpakmuueckoe 3anamue 2
Omnpenenenue pyukuuii. [locrpoenue u uyrenue rpaguxkos pyHKuMi.
HccaenoBanue pynkuun. CBoiicTBa JINHEHHOM, KBaAPAaTUYHOM, KyCOYHO-
JIMHEIHOM 1 1poO0HO-1MHeitHoi pyHkuuii. HenpepbiBHBIC 1
nepuoanvyeckue pyHkuuu. Ooparubie yHKUMH U UX TPAPUKH.
IIpeoOpa3zoBanus rpadpuka pynkuuu. 'apmoHnveckue Kojaed0aHus

Teopernueckasi 4acTb

82: AnreOpa um Hauvajga MmaTemaThueckoro amammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oO0mieoOpa3oBarenbHbIX yupexaenuin / Ilog pemn. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

33)13HI/IH K IPAKTHYCCKOMY 3aHATHIO

Ha 3ansatum paccmarpuparorcss NeNe 41,45,52,55-60: Anrebpa m Havana
Marematudeckoro aHamuza. 10-11  kmaccer  [Tekcr]:  yueOHUK IS
obmreoOpaszoBarenbubix yupexnaenuit / [loxg pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl Kk npakTHYeCKOMY 3aHATHIO
. Jlatb onpenenenue QyHKIHH.
. Kakue Buabl pyHKIMIT BBl 3HaeTe?
. Jlatb nousitue rpaduka GyHKIHUH.
. JlaTp nousitue neproaa GyHKUIUH.
. JlaTh onpenenienre 4ETHONW U HEUETHOU (PYHKITUM.

O b owpN k-

Ilpakmuueckoe 3anamue 3
PaguaHHbId MeTOA U3MEPEHUS YIJIOB BPALICHUSA
U CBA3b C IPAJyCHON Mepoil

Teopernyeckas 4acTb

81: AnreOpa um Hauvaja maTemaThueckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOmieoOpa3oBarenbHbix yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.
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3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3amstum paccmarpuBatorcss NeNe 1-6: Anrebpa u  Hayana
Marematuyeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHuK  ajis
obmeoOpasoBarenbHbix yupexnenuit / [lox pen. A. H. Kommoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kak cBsi3aHbI rpajycHas U paiuaHHasi Mephl yria?
2. Uemy paBen 1 paguan?
3. JlaTh NOHSATHE TPUTOHOMETPUUECKON OKPYKHOCTH.

Ilpaxmuueckoe 3anamue 4
OcHOBHBIE TPUTOHOMETPUYECKHUE TOXKIECTBA
Teopernyeckasi 4acTh

81: AnrebOpa m Havaia Mmarematmdeckoro anaimsza. 10-11 kmaccer [Tekcrt]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

33)13HI/IH K IPAKTUYCCKOMY 3aHATHIO

Ha 3ansatum paccmarpuBatorcs NeNe 7,8,12: Anrebpa u Hauaia
Marematudeckoro aHammsa. 10-11  kmaccer  [Tekcer]:  yueOHuUK — juis
obmreoOpa3zoBarensubix yupexnaenuit / [loxg pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl Kk npakTHYeCKOMY 3aHATHIO
1. JlaTh NOHATHE TPUTOHOMETPHUH KaK HAYKHU.
2. Ilepeuncnure OCHOBHBIE TPUTOHOMETPUUYECKUE TOKIACCTBA.

Ilpakmuueckoe 3anamue S
DopMyJibl CI10KEHHS, YABOCHUS
Teopernyeckas 4acTb

81: AnreOpa m Hauvaiga matemaTwueckoro amammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK g 001meoOpa3oBaTenbHbix  yupexknennit / Ilom pemx. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.

3a)1aH1/m K IPAKTHYIC€CKOMY 3aHATHIO
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Ha 3anstumn paccmatpuarotest NeNe 9,10,11, 21,22: AnreOpa u Hauana
MaTemarudeckoro aHaimmza. 10-11 kmaccer [Tekct]: yaeOHuK is
oOreoOpazoBarenbHbIX yupexaenuit / [Tox pen. A. H. Konmoropora. — M.
ITpocsenienue, 2016.

Bonpocsl K NPaKTHYECKOMY 3aHATHIO
1. Ilepeuncnure GOpMyIbl CIOKEHUS ApPTyMEHTOB TPUTOHOMETPHYECKUX
(bYHKITHIA.
2. Kakue Bbl 3HaeTe GOpMyJIbl JBOMHBIX apryMEHTOB TPUTOHOMETPUUYECKUX
byHKIMiA?

Ilpakmuueckoe 3anamue 6

Dopmy.Jibl Ipeodpa3oBaHle CyMMbl TPUTOHOMETPUYECKUX (PYHKIUI B
Npou3Be/ieHne, Npeodpa3oBaHue MPOU3BeIeHUSI TPUTOHOMETPUYECKHUX
(pyHKuuii B cymmy

Teopernueckasi 4acThb

81: AnreOpa um Hauvaja MaTemaThueckoro amamm3a. 10-11 kmaccer [Tekcrt]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3ajaHus K NPAKTHYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 14,15 (a, 0): AureOpa u Hayana
Marematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHUK — ajis
obmeoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenne, 2016.

Bonpockl k NpakTHYeCKOMY 3aHSATHIO
1. HazoBute OCHOBHBIE dbopmybl npeoOpa3zoBaHus CYMMBI
TPUTOHOMETPUUECKUX (DYHKITHI B IPOU3BEACHUE.
2. HazoBute oOCHOBHBIE  (popMysbl  TpeoOpa3oBaHUS  MPOU3BEICHUS
TPUTOHOMETPUUECKUX (DYHKIIHI B CyMMY.

Ilpaxmuueckoe 3anamue |
Tpuronomerpuyeckue GyHKUMH YUCI0BOr0 aprymeHra 4.1
Teopernyeckas 4acTb

81: AnreOpa um Hauvajga maTemaTwueckoro amammsa. 10-11 xmaccer [Tekcrt]:
ydeOHUK i o0mieoOpasoBaTenbHblx  yupexknenun / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.
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3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 28-30(a, 0): AnreOpa u Hayana
Marematuyeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHuUK  ajis
obmeoOpasoBarenbubix yupexnenuin / [lox pen. A. H. Komnmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. IlepeuncnuTe OCHOBHBIE TPUTOHOMETPUUYECKHUE (PYHKIUU.
2. Kax Ha3bIBatoTCs rpaduKu TPUTOHOMETPUUYECKUX HYHKIIHIA?

Ilpakmuueckoe 3anamue 8
Tpuronomerpudeckue GyHKIUN YUCJTOBOT0 APryMeHTa 4.2
Teopernuyeckasi 4acTh

81: AnreOpa m Hauvaja MmaTemaThueckoro amammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOuieoOpasoBarenbHblx  yupexaenuit / Ilog pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

Saz[amm K IPAKTUHYC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcss NeNe 31-33(a, 0): AnreOpa u Hauana
Marematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHUK — ajis
obmeoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl K NpaKTHYECKOMY 3aHSTHIO
1. I[lepeunicnuTe OCHOBHBIE CBOMCTBA TPUTOHOMETPUUYSCKUX (DYHKITHI.
2. Kakue u3 TpuroHoMeTpu4ecKux (DYHKITUN SBISIOTCS HEYETHBIMU ?

Ilpakmuueckoe 3anamue 9
OoOpaTHble TPpUrOHOMeTpUYecKHe PyHKIMH
Teopernueckasi 4acTb

83: AnreOpa u Hayanma maTemaTmueckoro anaiamsa. 10-11 kmaccer [Tekcr]:
y4eOHUK i1 oOmieodpa3oBarenbHbix yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aHm[ K IPAKTHIC€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBarorcs NeNe 118,121,122,123,124,125: Anrebpa u
Hayajga Marematuyeckoro anamuza. 10-11 wmacceel [Tekct]: y4eOHUK mJis
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obmeoOpasoBarenbubix yupexnenuin / [lox pen. A. H. Komnmoroposa. — M.:
IIpocBemenue, 2016.

Bonpochl K TPaKTHYECKOMY 3aHSITHIO
1. Ha3oBuTe 00paTHBIC TPUTOHOMETPUUYECKHE QYHKITUH.
2. Kak cBs3anbl rpaiku TPUrOHOMETPUYECKUX (DYHKITUN U UM OOpaTHBIX?

Ilpakmuueckoe 3anamue 10
IIpocreiilmue TPUroHOMETPUYECKHE YPaBHEHHS 4.1

TeOpeTI/I‘leCKaﬂ 4acCTb

83: AnreOpa u Hayama MmaTemaThueckoro anaimsa. 10-11 kmaccer [Tekcr]:
y4eOHUK g o01meoOpazoBaTenbHblx  yupexnaenuin / Ilog pea. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

33)13HI/IH K IPAKTHYCCKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcs NeNe 136-140(a, B): AnreOpa u Hauana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — mJid
obmreoOpa3oBarenbubix yupexnaenuid / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

BOHpOCBI K IPAKTUHIC€CKOMY 3aHATHIO
1. Kakue ¢popmybl npeaHa3HayYeHbl ISl peIICHUs PELIeHU YpaBHEHUS
sinx =a?
2. Kakue popmyssl mpeHa3HaueHBb I PEIICHUS PeIICHUH YpaBHEHHUS
cos x =a?

Ilpakmuueckoe 3anamue 11
IIpocreiilne TPUTOHOMETPUYECKHE YPABHECHUS 1.2

Teopernueckasi 4acTb

83. Anrebpa u Hayama maremartnuyeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOuieoOpa3oBarenbHbix yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1aH1/m K IPAKTHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcs NeNe 141-146(a, B): AnreOpa u Hauana
Marematuyeckoro anammza. 10-11  wmaceer  [Tekct]:  y4ueOHMK  jyis
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.
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Bonpocsl K npakTH4ecKkoMy 3aHATHIO
1. Kakue ¢opmyibl mpeHa3HAYCHBI JJIs1 PEIICHUS PEIICHUN YpaBHCHUS
tgx =a?
2. Kakue dhopmyIibl ipeaHa3HAUYCHBI JJIs1 PEIICHUS PEIICHUN YpaBHEHHS
ctgx =a?

Ilpakmuueckoe 3anamue 12
Pemenue TpuroHoMeTpuYeCcKuX ypaBHenui 4.1

Teopernueckas 4acThb

83. AnreOpa m Havaima mareMmarmdeckoro aHamms3a. 10-11 kmaccer [Tekcr]:
yaeOHUK i oOmieoOpa3oBaTenbHbIX  yupexknenudn / Ilog pem. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcs NeNe 164-168(a, B): AnreOpa u Hayana
Marematudyeckoro aHamuza. 10-11  kmaccer  [Tekcr]:  yueOHuUK  jyuist
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpocsl kK NpakTH4eCcKOMY 3aHATHIO
1. [lepeuncniuTe OCHOBHBIE BHJIBI TPUTOHOMETPUUECKUX YpPAaBHEHUU U
METOJbI UX PEUICHUS.
Ilpakmuueckoe 3anamue 13
Pemennie TPUrOHOMETPUYECKUX YPABHEHHMH 4.2

Teopernueckasi 4acThb

83: AnreOpa u Hayama maTemaTmueckoro anaiamsa. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOuieoOpa3oBarenbHblx yupexaenud / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3aZ[aHI/IH K IPAKTUHIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuarorcss NeNe 169-174(a, B): AnreOpa u Hauana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHuK  aJis
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kakue ypaBHEHHs Ha3bIBAIOTCSI OJHOPOAHBIMH?
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2. B uéMm 3axirouaeTcsi METOJ PEIIeHUs] TPUTOHOMETPUUECKUX YpaBHEHUM,
CBOAMMBIX K KBaJPATHBIM?

Ilpakmuueckoe 3anamue 14
Pemienune cucreM TPUrOHOMETPUYECKHUX YPABHEHUI.
Teopernueckasi 4acTb

83. AnreOpa u Havaima MareMmarudeckoro aHamm3a. 10-11 kmaccer [Tekcrt]:
yaeOHUK i o0meoOpa3oBaTenbHblX  yupexknenun / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemenue, 2016.

3agaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3amstum paccmatpuBarotcst NeNe 175-176: Anrebpa u Havana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]: y4eOHUK — mJid
obmeoopazoBarenpHbIX yupexaeHuit / Ilox pen. A. H. Kommoropora. — M.:
[Ipocsemenue, 2016.

Bonpocsl kK NpakTH4eCKOMY 3aHATHIO
1. Kakue MeTo/ibl pellieHus: CUCTEM ypaBHEHUH BbI 3HaETE?
2. B uéM 0COOEHHOCTH pEeIlICHUs CUCTEM TPUTOHOMETPUUECKUX YPaBHEHUMN?

Ilpakmuueckoe 3anamue 15
IIpocreiimne TpUroHOMeTpHUYECKHE HepaBeHCTBa 4.1

Teopernueckasi 4acThb

83. AnreOpa u Havaima mareMmarmdeckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOuieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcst NeNe 151-157(a, B): AnreOpa m Hauana
Marematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHuUK — aJis
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl kK NpaKTHYECKOMY 3aHATHIO
1. J1aTh NOHATHE TPUTOHOMETPUUECKOU OKPYKHOCTH.
2. Kakue 3HaKu UMEIOT TPUTOHOMETPUUECKHE (PYHKITUN B YETBEPTSIX?

Ilpakmuueckoe 3anamue 16
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Pemrenne TpUroHOMeTPUYECKHX HEPABEHCTB 4.2
Teopernueckas yacTb

83: Anrebpa u Hayaia MaTemathueckoro anammsa. 10-11 kmaccer [Tekcr]:

yaeOHUK i1 oO0mieoOpa3oBarenbHblx yupexaenun / Ilog pea. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

3anaHm{ K IPAKTUYCCKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcs NeNe 158-163(a, B): AnreOpa u Hauana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — mJis

obmeoopazoBarenbHbIx yupesxkaeHuit / Ilog pen. A. H. Konmoropoa. — M.:
IIpocBenienue, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kakoiil nmepuoa UMeeT Kaxkaast U3 TPUrOHOMETPUUECKUX (PYHKIUN?
2. HazoBuTe oOmacTu ompefeneHuss W O0NacTH 3HAYCHUA KaXAOH U3
TPUTOHOMETPUUECKUX (PYHKITUH.

Ilpakmuueckoe 3anamue 17

YucaoBas nmocjIea0oBaTe/JIbHOCTD, CIoco0bI ee 3aJaHHudA, BBIYUC/IICHUSA
YJICHOB IIOCJICA0BATCJILHOCTH. Hpene.ﬂ nocJjeaoBaTeJbHOCTH. beCKoOHeYHOo
yﬁbIBalOlllaSI reoMeTpuvccCkas nmporpeccus

Teopernueckasi 4acTb

[TocnenoBaTeIbHOCTh MOXKHO TOHMMAaTh KaK YacTHBIM BUJ (DYHKIWH, a
MMEHHO KaK (yHKIIMIO HOMEpa MECTa 4JIeHa MOCIe10BaTEIbHOCTH a, = f(n) ne N .
OO0o03Ha4YeHNE YNCIIOBOM MOCIENOBATENBHOCTH - (a, ) (b,).. WIH {a }fo ), TAE N —
HOMEp WICHA MOCIICIOBATEIIBHOCTH, 8n — 00WUll YleH NOCIe008aAmMebHOCU.

Snh — nocnedosamenvHocms CyMM. S =a, +a, +..+a, , +a, -
[TpuMepbl YMCITOBBIX MOCIEA0BATEIBHOCTEM:

® 1357,.. a,=2n-1,

® 0,3815.. a,=n?-1;

23as o
Cnioco0 3amaHus IMOCIEA0BATESIBHOCTH, MPU KOTOPOM Il BBIYMCICHUS N-TO
YJI€Ha HAJI0 3HATh NPEAbIAYIINE, HA3bIBACTCS PEKYPPEHMHbBIM.

1) Apugpmemuuecxkana npozpeccus (an) — 3TO YHCIIOBast IOCJIEIOBATCIHHOCTD,
KOKIbIA 4YJIEH KOTOpOM, HayMHas CO BTOPOTrO, paBEeH NPEAbIIYIIEMY,
CIIO)KEHHOMY C TIOCTOSIHHBIM JUISI 3TOM TOCJIEI0BATEIBHOCTH YHCIOM O
Yucao d Ha3BIBACTCS PA3HOCMbIO NPOSPECCUU.
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2)

3)

4)

5)

_ata, 2 +d(n-1)
2 2
Hanpumep, cymma N TIEPBBIX HATYPAITBHBIX YHCET: 1+2+3+..4+n=

DOpMYIBI: 3 =a, +d(n-1) S, n

n-(n+1)

2
FeO./WempuquKa}l npozpeccun (bn) — OTO 4YHCJIOBas I10CJIACAOBATCIbHOCTD,
KQKIbIA 9IEH KOTOPOW, HAuMHAas CO BTOPOrO, PAaBEH MPEIbLIYIIEMY,
YMHOXCHHOMY Ha IMOCTOSAHHOC IJIA ITOU IIOCJIE€A0BATCIBHOCTH YUCIO ( . Yucmno
( Ha3bIBACTC 3HAMEHamelem npoecpeccuu.

DopMmysBL: | —p.q", § _bfi-q')
n ! n 1_q

Ilocneoosamenvnocmos @uoéonayuu. Ecan B3sITh a1=1, 8,=2, TO MOIXYYHUTCS
CTaHJapTHAs IMOCJIEN0BaTeILHOCT uncen dudonavun: 1, 2, 3, 5, 8, 11, 21, ...
31ech a,,, =a,,, +a,, T.€. 33J1a€TCA C aa.

n+1

B Ttakom IMOCJICAOBATCIIbHOCTU PA3HOCTh MCKAY COCCOAHHMMHU YICHAMH TaKKC

SABJIIETCS OCIEN0BATENbHOCTI0 PUOOHAYUH (g ) @,}:1,2.3581L21..

{d,}:1,1,2,3,58,...
dopmya obmiero wiena: |, _ 1 [(1+v5) [(1-45)
"5l 2 2
Ilocneoosamenvnocme ¢paxkmopuanos. Ilpunip a;=1, an SIBJISIETCS

IPOU3BCACHHUCM  HATypaJIbHbIX YHCCII  OT 1 a0 n.

a, =1-2~3~4~...~n=n!‘-

BocknunarensHblii  3HaK — 3TO o00Oo3HaueHue (Qakropuana. Hampumep:
31=1.2.3=6, 6!=1.2.3-4.5.6=31-4.5.6="720.

Dopmyia 0611ero wieHa: [a,, = (n+1a,|

Ilocneoosamenvnocmov Keaodpamoe. IT0 NOCIEAOBATEIBHOCTh yucen 1, 4, 9,
25, 36, ... 3amaercs nepBbIM WieHOM ai;=1 u Gpopmyoii:

a,, =2, +2n+1|

Ilpeoen nocaedoeamenvhocmu
Yucno A Ha3bIBalOT npedeiom TOCIAEAOBATEILHOCTH 81 ,d2 ,..., €CIHU
Ha4YMHasi ¢ HEKOTOPOTO MOMEHTAa BCE UJICHBI ATOM MOCIEIOBATEIIBHOCTH, OYIyT

CKOJIb YT'OOHO MAJIO OTIINYaTbCA OT A.

A=Ilm a,
O0Oo3nauenue:; L~

[TpousHoIIeHHE: TIpeea IMOCICAOBATeILHOCTH 8y  HpU N cTpeMsimeMcs K
O0eckoHeyHocTH; liM OT TaTMHCKOTO JTUMMT.

[TocnenoBaTeIbHOCTH, KOTOPBIE UMEIOT HPECIIbI, Ha3bIBAIOTCS CX0OAUUMUCA,
a KOTOPbIE HE UMEIOT — PACXOOAUUMUCA.

K sBHO CXOZAIIMMCS TIOCIEIOBATEILHOCTIM OTHOCUTCI U OECKOHEeYHO

Yyovlearowasn zeomempuueckas npozpeccust.
DT0 reoMeTpuyecKas mporpeccus, y koropoit | g | <1 . Jlas ve€ onpenensiercs
TIOHSITHE CYMMblL UIeHO8 DECKOHEUHO YObleaiowell 2eoMempuieckoll npocpeccuu,
a UMEHHO: 3TO YHCJIO, K KOTOPOMY HEOTPAHHUYEHHO MPHUOJIMKACTCS CyMMa N
NEPBBIX YJICHOB pacCMaTpUBAaeMOH MPOrPECCHH TPH  HEOTPaHUYCHHOM
BO3pacTaHUU YKCia N.
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Cymma unenog 0OeckoHmeuyHO yoOvleaiowjel 2eoMempuyeckou npozpeccuu
bl
1-q

BBIYUCISICTCS 110 popMyIie: s =

Ipasuna eviuucnenusn npedenos:
1) limC=C (C =const)

n—oo
2) lim(a,+b )=Ilima_  +Ilim b
) n—>0<>( ly n) n—oo 0 n—oo 0

3) limc-a,=c-lima,

n—oo n—oo

4) lim(a,-b,)=lim a, -lim b,

n—oo n—o0

a lim a,
5) lim 2o — no= Qim b, = o)
n—w bn lim bn —o

n—o0

3ajaHus K NPAKTUYECKOMY 3aHATHIO

)im2=2, 2)lmi=0,  3) lm—""—im (””)‘l:nm(l—1]:|im1-|im1:1-0:1

n—ow n—w n—-w N 4 1 n—ow n+ 1 n—w n+ ]_ n—w now N+ 1
1 2n 1 n? 3nt
=20 . nn .n? 21 n? +3n° POy 0+3
4) lim =lm LD —fjm 0 == ( —>0), 5) lim — =lm —— " —lm — "=
noe 30 now 3N noe 3 3 \nnoe oo 2N’ 4 2n+2 me2n® 2n 2 e
n nP n n

Bonpocsl K NpakKTHYECKOMY 3aHATHIO
1. Kakue ¢popMyIbl Ha3bIBAIOTCS PEKYPPEHTHBIMU?
2. JlaTh mOHATHE Mpe/ena YUCIOBOU MOCIEI0BATEILHOCTH.

Ilpakmuueckoe 3anamue 18
IIpousBoanasn
Teopernueckasi HacThb

84: AnreOpa u Havaima mareMmarmdeckoro aHammsa. 10-11 kmaccer [Tekcrt]:
yueOHUK i1 oOuieoOpa3oBarenbubix yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3ansatum paccmarpuBatorcst NeNe 208-217: Anrebpa u Havana
Marematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHuK — mjis
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

BOHpOCLI K IIPAKTHY€CKOMY 3aHATHIO

1. laTh onpeaeneHne Npou3BOHOM.
2. 3anummute GopMyIIbl TAOJIUIIBI TIPOU3BOIHBIX.
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Ilpakmuueckoe 3anamue 19
IIpou3BoaHBIC TPUTOHOMETPUYECKUX PYHKIUMN
Teopernueckasi 4acTb

84: AnreOpa u Hayaima mareMmarhdeckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOmieoOpa3oBarenbHbIX yupexnaenuin / Ilog pen. A. H.
Kosnmoroposa. — M.: IIpocsenienue, 2016.

3aI[aHI/IH K IPAKTUYCCKOMY 3aHATHIO

Ha 3anaruu paccmatpuBatorcs NeNe 231-239 (a, B): Anrebpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — mJis
obmreoOpa3oBarenbubix yupexnaenuid / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenne, 2016.

Bonpocsl K npakTH4YecKOMY 3aHATHIO
1. Ilepeuncaute npaBuiIa BBIYUCIEHUS IPOU3BOIHBIX.
2. HazoBuTE MpON3BOIHBIE OCHOBHBIX TPUTOHOMETPHUUECKHUX (YHKITHI.

Ilpakmuueckoe 3anamue 20
IIpousBoaHasi: MeXaHMYECKHH U F€OMETPUYECKUN CMbICJ MIPOU3BOIHOM
Teopernueckasi 4acTb

85: AnreOpa u Hayama maTemaThueckoro anaimsa. 10-11 xmaccer [Tekcr]:
y4eOHUK i oOmieoOpazoBaTenbHblx  yupexknenud / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3aZ[aHI/IH K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3amsartum paccmarpuBarorcsi NeNe 267-270: Anre6pa u Hauana
Marematudeckoro aHammsa. 10-11  kmaccer  [Tekcer]:  y4ueOHUK — muid
obmeoOpazoBarenpHbIX yupexkaeHuit / Ilox pen. A. H. Kommoropora. — M.:
[Ipocsemenue, 2016.

Bonpocsl k npakTHyecKkoMy 3aHATHIO

1. B uém 3akirouaercs reoMeTpUYeCKUil CMBICI MPOU3BOIHOM?
2. B uém 3axmouaercst pU3MUECKU CMBICI TPOU3BOIHON?

Ilpakmuueckoe 3anamue 21

YpaBHeHHe KacaTeIbHON B 0011eM BHUjIe
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Teopernueckasi 4acTb

85: AnreOpa m Havaima mareMmarmdeckoro aHammsa. 10-11 kmaccer [Tekcr):
yaeOHUK i1 o0meoOpa3oBaTenbHbIX  yupexxknenun / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemenue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anatumn paccmatpuBarorca NeNe 251-260 (a, B): AnreOpa u Hayana
Marematudyeckoro anamuza. 10-11  kmaccer  [Tekcr]:  yueOHUK  juist
obmeoOpasoBarensubix yupexnenuin / [lox pen. A. H. Komamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl kK NpaKTHYE€CKOMY 3aHSITHIO
1. Pacckaxxute aJirOpuT™M COCTaBJICHUS YpaBHEHUS KacaTeIbHOM.
2. HazoBuTe OCHOBHBIC (POPMYJIbI BEIYMCIICHUS ITPOU3BOTHBIX.
Ilpakmuueckoe 3anamue 22
HUccaenoBanue QyHKUUM ¢ MOMOIIbLIO MPOU3BOAHOM

Teopernueckasi 4acTb

86: AnreOpa m Hauvaja MaTemaThueckoro amammsa. 10-11 kmaccer [Tekcrt]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: IIpocsemenue, 2016.

3aZ[aHI/IH K IPAKTUYIC€CKOMY 3aHATHIO

Ha 3ansatum paccmarpuBaroTcs NeNe 279-281, 288, 290 (a, B): Anrebpa u
Hayajga Marematuyeckoro ananmuza. 10-11 kmaccesl [Tekct]: y4eOHUK mJis
obmeoopazoBarenbHbix yupexaenuit / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemenne, 2016.

Bonpocsl k npakTHyeckoMy 3aHATHIO
1. PacckaxxuTe anropuT™M HAXOXKIACHUS MPOMEKYTKOB MOHOTOHHOCTH

byHKIIUU.
2. JlaiiTe onpeieieHne SKCTPEeMyMOB (DYHKITHH.

Ilpakmuueckoe 3anamue 23

HUccnenoBanue u nocrpoeHue rpapukoB GyHKIUN ¢ MOMOLIBIO
NMPOU3BOAHOM 4.1

Teopernyeckas 4acTb
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86: AnreOpa m Havanma mareMmarmdeckoro aHamms3a. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oO0mieodpa3oBarenbHbIX yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3ansatuu paccmatpuBatorcs NeNe 296-298 (a, B): Anrebpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHUK  aJid
obmeoopazoBarenbHbIx yupesxkaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocBenienue, 2016.

Bonpocel K NpaKTHYECKOMY 3aHATHIO
1. Pacckaxkute aaropuT™M UCCIEAOBAHUS U MOCTPOEHUS Tpaduka QyHKIUU C
MOMOILBIO MIPOU3BOTHOM.
Ilpakmuueckoe 3anamue 24
HcciienoBanue u nocTpoeHue rpapukoB GPyHKIUUHA ¢ IOMOLIbIO
NPOU3BOJIHOM 4.2
Teopernuyeckasi 4acThb

86: AnreOpa u Havayia Matemartmuyeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOuieoOpa3oBarenbHbix yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

Sanam/m K IPAKTHYC€CKOMY 3aHATHIO

Ha 3ansatumn paccmatpuBatorcs NeNe 299-302 (a, B): AnreOpa u Hayana
Matematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHUK — mjis
obmeoopazoBarenbHbix yupexaenuit / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemennue, 2016.

Bonpockl K NpaKTHYECKOMY 3aHSTHIO
1. Kakue ¢pyHKIIMHA Ha3bIBAIOTCS MOHOTOHHBIMU?
2. Kak mpoxoaut rpaduk 4€THOM U HeYETHOU PyHKITHI?

Ilpakmuueckoe 3anamue 25
HaxoxaeHue 3KCTpeMajibHbIX 3HAYCHUN PYHKIMU

Teopernyeckas 4acTb
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86: AnreOpa w Hayasia Mmartemarmdyeckoro ananms3a. 10-11 kmaccer [Tekcr]:
y4eOHUK i1 oO0mieodpa3oBarenbHbIX yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcst NeNe 290-293(a, B): AnreOpa um Havana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — auis
obmeoopazoBarenbHbIx yupesxkaenuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocenienue, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kak onpenensieTcst 3kcTpeMyM (QyHKITUU?
2. Kakue Touku Ha3bIBAIOTCS] KPUTHUECKUMU ?

Ilpakmuueckoe 3anamue 26
Haxokaenue Hau00J1b1Ier0, HAMMEHBbIET0 3HAYCHUH (PYHKIMU
Teopernueckasi 4acThb

86: AnreOpa u Hayayiia Martemarmuyeckoro anammsa. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3aZ[aHI/IH K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3anstuu paccmarpuBarorcst NeNe 305-309, 311-315: Anre6pa u Hauana
Marematudeckoro aHammza. 10-11  kmaccer  [Tekcer]:  y4eOHUK — muid
obmeoopazoBarenbHbix yupexaenuit / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpocsl K NpakTHYeCcKOMY 3aHATHIO
1. Pacckaxxute ajaropurM HUcciaeAoBaHUS (QPYHKIUMUM HAa MaKCUMyM U
MHHUMYM Ha OTPE3KE.

Ilpakmuueckoe 3anamue 27
IlepBooOpa3nas
Teopernyeckas 4acTb

87. Anrebpa u Hayama mareMmarmdeckoro anammsa. 10-11 kmaccer [Tekcrt]:
ydeOHUK i oOmieoOpasoBaTenbHblx  yupexknenud / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.

3a}IaHI/Iﬂ K IPAKTHIC€CKOMY 3aHATHIO
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Ha 3anstum paccmarpuBatorcs NeNe 326-333 (a, B): AnreOpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — aJid
obmeoopazoBarenbHbIx yupesxxaeHuit / Ilox pen. A. H. Kommoroposa. — M.:
IIpocBenienue, 2016.

Bonpockl kK NpaKkTHYeCKOMY 3aHATHIO
1. JlaiiTe oHATHE IEPBOOOPA3HOM.
2. B uéM 3akmouaeTcs TeOMETPUICCKUN CMBICIT TTEpBOOOpa3HOM?
Ilpakmuueckoe 3anamue 28
IepBooOpa3nas. IIpaBuiia HaxoKIeHUS

Teopernvyeckas 4acThb

87. AnreOpa w Havaima mareMmarmdeckoro aHanms3a. 10-11 kmaccer [Tekcrt]:
y4aeOHUK i1 oOmieodpa3oBarenbHbIX yupexaenuit / Ilom pem. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcs NeNe 342-347 (a, B), 348, 349: Anre6pa u
Hayajga Marematuyeckoro anamuza. 10-11 kmaccesl [Tekct]: y4eOHUK AJis
obmieoOpa3oBarenbubix yupexnaenuit / [lox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpockl kK NpakTHYeCKOMY 3aHATHIO
1. [lepeunciure OCHOBHBIC MPaBUJIa HAXOXKIACHHS TIEPBOOOPAZHOM.
2. HazoBuTe ocHOBHBIE (hOPMYJIbI TAOIHIIBI IEPBOOOPAZHBIX.

Ilpakmuueckoe 3anamue 29
HNurerpan. Teopema HoroTona-Jleiitonnua. Ilpumenenne uarerpajia K
BBIYHMCJICHUI0 (PU3MYECKUX BeJIUMYMH U IJI0IAAel

Teopernueckasi 4acTb

88. Anrebpa m Hayama mareMmarmdeckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK g o0mieoOpa3oBaTenbHblX  yupexxnenmii / Ilom pem. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.

BaHaHI/IH K IIPAKTHY€CKOMY 3aHATHIO

Ha 3ansarum paccmarpuBarorcs NeNe 353, 355, 357-366(a, B). AnrcOpa u
Hayayia martemaTtudeckoro aHamms3a. 10-11 kmacesr [Tekcr]: y4eOHMK Jyist
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obmeoOpasoBarensubix yupexnenuit / [log pen. A. H. Komamoroposa. — M.:
IIpocBemenue, 2016.

Bonpochl K MPaKTHYECKOMY 3aHSITHIO

1. Chopmynupyiite Teopemy Hrrorona-JleiOnuiia.
2. 3anumute (GopMyiy JUIS  BBIYKMCICHUS IUIOMIAJAA KPUBOJUMHEHHOMN

TpaliCuuu.

Ilpakmuueckoe 3anamue 30

Bbiuuc/ieHue U CpaBHEeHUE KOPHell. BbInmoJiHeHHe pacueToB ¢ pauKaJIaMHu.
Kopensb n-ii cTenenu u ero cBoiicTea

Teopernuyeckasi 4acTh

89: Anrebpa u Hayama maremathyeckoro anammsa. 10-11 kmaccer [Tekcr]:
yaeOHUK i1 oOmieobpa3oBarenbHbIX  yupexaenuin / Ilom pem. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcsi NeNe 381-416(a, B): AnreOpa u Hauana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4ueOHUK — muis
obmreoOpazoBarenbubix yupexnaenuid / [lox pen. A. H. Koamoroposa. — M.:

[Ipocsemenue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. IlepeuncnuTe OCHOBHBIE CBONCTBA KOPHEH.

Ilpakmuueckoe 3anamue 31

Kopuu ypaBHenuii. PapHocuiibHOCTh YpaBHeHnuii. [IpeodOpasoBanue
ypaBHeHuil. OCHOBHBIE NIPUEMbI pellleHUs1 YpaBHeHuil. Peienne cucrem
ypaBHeHuil. Ucnosib30BaHue CBOMCTB U rpauKoB PyHKUMH 1JIA pelieHust
YPAaBHEHHMH U HEPABEHCTB

Teopernueckasi 4acThb

Yucnoswvle pasencmea ObIBAIOT BEPHBIMU U HEBEPHBIMH.
3 = 3 — BepHOE YHUCJIOBOE PABEHCTBO; 3 = 5 — HEBEPHOE YKCIIOBOE

PaBEHCTBO.
Ypasénenue — 510 OyKBEeHHOE pAaBEHCTBO, T.€. B YpPAaBHEHHE BXOHAST

IIEPEMEHHBIE.
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Kopens ypasnenua — 310 3Ha4eHHE TEPEMEHHOM, MPU KOTOPOM ypaBHEHHE
oOpariaercsi B BEpHOE YMCIOBOE paBeHCTBO. Hampumep, ypaBHeHUE X—2=3
IpHU X = 5 MpeBpaniaeTcs B BEpHOE YMUCIOBOE PAaBEHCTBO 5 = 5.
Pewiump ypasnenue — 3Ha4YUT HAWTU BCE €ro KOPHHU WM J0Ka3aTh, YTO UX
HeT. KonndecTBo KOopHEW ypaBHEHHS MOXET OBITh JIIOOBIM: €CTh YpaBHEHUS, B
KOTOPBIX TOJBKO OJMH KOPEHb, €CTh TaKHE, YTO KOPHEU JABa, TPHU WM OOJIBIIE;
OBIBAIOT ypaBHEHUS, B KOTOPBIX KOPHEH OECKOHEYHO MHOTO MJIM UX HET BOBCE.
Cmenenv ypasnenusa — 4YHUCIO, PaBHOE CTapllell CTENEHU MEPEMEHHOM.
Hamnpuwmep,

2x® —3x* +4x = 3x—2 - ypaBHCHHUE TPEThel CTEIICHH;

x* +y? =25 - ypaBHEHHE BTOPOU CTCIICHH,

xy?> —x?y = 2x - YPAaBHEHHE TPEThEU CTEIICHU.

Pasnocunvnocmo ypagnenuii
1) VYpaBHenue (2) Ha3piBaeTCs cjeacTBHeM ypaBHEHHs (1), ecnu Bce KOpHH
ypaBHeHus (1) sBisroTcs KopHsaMu ypaBaenus (2). (1) = (2)

[Ipumep: X =2 = X?>=4 Ha060pPOT HEBEPHO.

2) Ecnu Bce kKopHu YypaBHeHUs (1) ABIAOTCA KOpHSAMHU ypaBHeHUs (2), u
HAao00OpOT, BCE KOPHH YypaBHEHUs (2) ABIAIOTCA KOpHSAMU ypaBHeHus (1), To
ypaBHeHus (1) u (2) Ha3pIBatOTCSA paBHOCWIBHBIME. (1) < (2)

[Mpumep: 2X—-5=X+7 < 2X—X=7+5

3amMeuaHue: J1Ba ypaBHEHUs PAaBHOCHIIbHBI, €CIIM 00a HE UMEIOT KOPHEH.

Teopemut pasnocunsHocmu

e Ecau m1000€ BeIpaKEeHHUE, BXOISINEE B YPaBHEHUE, 3aMEHUTH TOXKICCTBECHHO
paBHbiM eMy Ha OJI3 BbIpakeHHEM, TO IIOJYYEHHOE YpaBHEHUE
PaBHOCHIIBHO HCXOAHOMY.

[Ipumep: a) (x—2)* =x? —5x+7 < x2 —4x+4=x? -5x+7
6) VX2 —2Jx =1 & x—2Jx =-1 5aOJ[3: x>0

e Ecau k o6enm yactsm ypaBaenust f(X) = g(X), npubaButh Beipakenue ((X),
umeromee cMbicn Ha OJ[3, TO mOdy4uTcs YypaBHEHHE, PaBHOCHIIBHOE
HCXOJTHOMY.

Ipumep: X2—3x+2=x2-x+7/x < -3x+2=-x+7 OJ3: xeR

Cnedcmeue: ecnu M000€ cllaraeMoe MEePeHEeCTH U3 OJJHOM YacTH YpaBHEHHUS B

IPYTyl0, TOMEHSB IMPH 3TOM 3HAK Ha MPOTHBOIOJOKHBIA, TO IMOJYYHTCS
ypaBHEHHUE, PABHOCUIIBHOE JaHHOMY.

e Ecau o0e yactu ypaBHenus f(X) = g(X) yMHOXUTH (MM pa3feianTh) Ha
Beipakenue ((X), umeromee cMmbicn u oTamuHoe ot 0 nHa OJI3, TO
MOJIYYHTCS ypaBHEHHE, PABHOCUIBHOE TaHHOMY.

Ipumep: a) - 3x=5/:(-3) & x=-3/5 6) (x2+1)x = x2+1]|:(x*+1) < x=1
(menuTh MOXKHO, T.K. X2+120)
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Jluneiinvle ypagnenus
DTO ypaBHEHHs NepBOM cTeneHu. CTaHOApTHBIN BUJ YpaBHEHUA: ax+b=0, rae

a u b — uncna (kodpdunuenHTer), mpu dTOM a — crapmuii KodddurmeHTt
(ko3¢ dUIMeHT TIpU CTapIIel CTerneHu nepeMenoi). Kak mpaBwio, TuHEHHBIC
ypaBHEHUS UMEIOT OJIMH KOPCHb.

OpHako B TMHEHHBIX YpaBHEHHUSX MOXKET OBITh U JIpyras cutyarus. Hampumep,
ypaBHeHUE 2X-3=2X-3 cBoauTcs K paBeHCTBY 0=0. DTO BepHOE UHCIOBOE
PaBEHCTBO, U OHO HE 3aBUCUT OT 3HAUYCHHUS MEPEMEHHOM X, T.€. pEelICHUM
OECKOHEYHO MHOTO. 3/1eCh_OTBET: X — JI000€ YUCIIO.

[Ipu sToM ypaBHeHue 2X-3=2X+3 cBOaUTCS K paBeHCTBY 0=-6. DTO HEBepHOE
YHICJIOBOE PABEHCTBO, HE 3aBUCAIIEE OT X. 3/IECh OTBET: PEIICHUIN HET.

Keaopammubwie ypasnenusn

DTO ypaBHEHHS BTOPOW CTENEHH, KOTOPbIE COOTBETCTBEHHO HMMEIOT JBa
KOpHS; KBaJpaTHOe YpPaBHeHHEe He MOKeT HMeThb OJHH KOpeHb!
CraHgapTHBIA BH]I ypaBHEHUS: ax’ +bx+c=0, rae @ — cTapimiuid Ko3hPUIreHT,

a0, b u ¢ — moObIe yucna.

Bce kBampaTHble ypaBHEHHUS JAETSATCS HA TOJHBIE W HEMOJHBIE. B mMOMHBIX
ypaBHEHUAX Bce KOI(D(UIMEHTH OTIMYHBI OT HYJSA; COOTBETCTBEHHO B
HETIOJTHBIX, K0 (OUIIUEHTHI D Wit C paBHBI HYITIO.

[losnHble KBajJpaTHbIE ypaBHEHUs (B YpaBHEHUH €CTb BCE 3 CllaraéMbIX)
ax* +bx+c=0

D — JIMCKpPUMHHAHT ypaBHEHHS: [D=b’—4ac; (opMyma KopHei |y - ~PEVD

2a
OT TUCKpMMUHAHTA 3aBUCHUT HAJIMYME KOPHEW YPABHEHHUS U UX BHI.
Eemn KonnuecTtBo KOpHeH | PaziioxkeHne  Ha  MHOXKHUTEIH
YpPaBHCHUSA KBAJIPAaTHOT'O TPEXUJICHA
2 pa3IUYHBIX KOPHS -
D>0 P P ax® +bx+c =a(x—x, Jx—X,)
X1, X2
2 OJWHAKOBBIX KOpHS -
D=0 A p ax® +bx+c=a(x—x, )’
X1=Xo
CUCTBUTEIIBHBIX KOpHEH
D<0 A p HEBO3MOKHO
HET
[Tpumep:
2x* +5x-52=0; a=2,b=5c=-52; D=b”-4ac=5"-4-2-(~52)=25+416 = 441 =21
~b++JD —5+441 -5+21 -5-21 -26 13 ~-5+21 16
X12: = = X Xl: :—:——:—6,5 X2: :—:4
' 2a 2-2 4 4 4 2 4 4
2x? +5x-52 = 2-(x—(—%))-(x—4)= (2x+13)(x - 4)
HenoaHble KBaJipaTHBIE YPAaBHESHUSI ax? =—c
x2=_%
a
C
31 X1,2 ==./— g




1) Ecau kodpunment b=0. Bun ypaBHenus ax’+c=0. Pemienue:

2x> -6=0 25-x*=0

Ipumep: 1) 2x°=6+2  2) -x*=-25  3) X +4=0 peennii HeT
X2:3 X2:25 X2=_4
X o = +3 X, =45

HpI/I JKCJIaHMH TAKHUC YPABHCHHUA MOKHO PCHIATH METOJOM Pa3/IOKCHHS Ha
MHOKHTEJIH, MCIIOJIB3ys (GOpMyITy pasHOCTH KBaapaToB. Hampumep:
1) x*—49=0; (x=7)x+7)=0; x=7=0 umu x+7=0; X, =7; X, =—7

3—-x=0
://—_ X, = i\/g
3+x=0

KBaapatHas ckoOka B ypaBHCHHUH 2 03HAYAET OMEPAITHIO VT,
2) Ecau koddpdumuent ¢=0. Bujg ypaBHeHHS ax® +bx=0

2) 12-4x* =0+4; 3-x* =0; (B-x[v3+x)=0;

MeTon pelieH s : pa3aoKeHUE Ha MHOKHTEIH.
Pemenue: X-(ax+b)=0 x=0 wumm ax+b=0. 3mecw: X;=0 Bcerma, X,=-b/a

x-3x* =0
IIpumep: x(x-3)=0
X, =0,X, =3
3) Eciim  kodppunmentor b=0 u c=0 Bun ypaBHeHwus

ax?=0; x*=0; x,,=0

[IpuBeneHHbIC KBaJIpaTHbIC YpPaBHEHUS (3TO ypaBHEHUS, B KOTOPBIX
koadurmeHT a=1)
Bun ypaBuenus x°+bx+c=0. Takue ypaBHeHUS yn00HO pemiaTh, UCIOJIb3YS

TeopeMbl Buera:

X, + X, =-b
Ecnu x1 1 X0 — KOpHHU ypaBHEHMUS, TO BBIIOJIHIIOTCS YCIIOBUS { 1° 2
X, "X, =C

X +6X+5=0, (D =16)
Hpumep: 1) {xl +X, =6 2)

X, =-5, X, =-1

X X, =5

~X*+7x+8=0](-1) x*-7x-8=0

{x1+x2:7 _ 1y -8
X =—4 X;=
X, - X, =—8

Teopembl Brera s MOMHOTO KBaApAaTHOTO YPaBHEHUS.

Ecnu X1 u X2 — kopnu ypasnenus ax’ +bx+c=0, mozoa

I[TomMyumMo nIUHEHHBIX U KBaJApaTHBIX HCO6XOI[I/IMO YIOOMSAHYTb O HCKOTOPBIX
APYTUX YPABHCHUAX U MCTOZAX PCIICHUAA.
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Ypaeunenua, pewwaemvie memooom 3amenvt nepemennoii (buxkeadpamuvie u

opyzue)
[Ipumep: 2x* -19x* +9=0. 3ameHa x’ =t; t>0

+
2t? ~19t+9=0; D=192 —4.2-9=289; t112=19—17
Torga: =9 X*=9; x,, =43
1 » 1 1
t =—, X =— =+ |—
2 2 2 3,4 2

/JIpoono-payuonansvuvie ypaguenus (3TO ypaBHEHHs, COAEpXkallue B
3HaMEHATeJIe MEPEMEHHYIO).

Cxema pemenus: a) OJI3 ; 0) IOMHOXUTH 00€ YAacCTH YypaBHEHHUs Ha
3HaMEHATelb; B) PEIINTh TIOJyUYeHHOE YpaBHEHHE.

Ilpumep: 2, x-3

2. x+3 3 1 OA3 4320, x# =3 Momuoxum obe qacTu
ypaBHEHHS Ha OOIIMil 3HaMeHaTenb: X —4 _X=3 3(x+3)

X+3 3
3.1lonyuaem YpPaBHEHHUE:
3~(x2 —4):(x—3)(x+3); 3x?2-12=x?>-9; 2x*>=3; x? :g; X, =+ g :

O6a kopus ygosietBopsitor O/3. OTtBert: 4 \F
2

Ypasunenus, pewvaemoire paznoscenuem na muoscumenu
e Ypasnuenusn euoa A-B=0
Pemenue ypaBuenus: A=0 uimu B=0
X2 —4=0 |X,=%2
X+3=0 Ls -3
o Ypagnenus euda A-B=B
Pemenue: A-B=B; A-B-B=0; B(A-1)=0,T.e. B=0 mnmun A=1

1-x=0 x=1 x=1
I[Tpumep: (1—x)x2-5)=1— OtBeT: 1: +/6
P p: X)(X ) X [x2—5=1 Lz =6 {x=i\/§

[Ipumep: (x2—4Xx+3):0 { Otger: £2; -3

Memoowbt peutenusn cucmem ypasHeHul

Kak mnpaBuiio, cCyliecTByeT JBa OCHOBHBIX METOJA pEUIEHUS CHUCTEM
YPAaBHEHMM:

- MeToa mOACTAHOBKM: IOJPa3yMEBAET BBIPAXKEHUE OJHON M3 MEPEMEHHBIX
yepe3 JpYyrylo U MOACTAaHOBKY B ypaBHeHHE. lIpu 3TOM ypaBHEHHE HOJAKHO
OKa3aThCA OTHOCUTEILHO OJTHOW MEPEMEHHOIA.
- MeToa CJIOKEHUA: TIPU 3TOM OJHO WA HECKOJBKO YPABHEHUN CHUCTEMBI
YMHOXKAIOTCSI Ha KO3(P(UIMEHTHI TakkuM 00pa3oM, 4TOOBI MpHU JajdbHEHIIEM
CJIO’)KCHHHM (BRIUMTAHWH) YPABHEHUN HCUE3JIa OJTHA U3 TIEPEMEHHBIX.

Crnydaercd, 4TO CHayajga HEOOXOAMMO BBINOJHUTH 3aMEHY MEPEMEHHOMN (KU
HECKOJIbKHX ), UTOOBI Jajiee BOCIOIb30BATHCA OAHUM U3 METO/I0B PEIICHUS.
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Ecnu B cucteme UMErOTCs IBE TIepEMEHHBIE, TO JOHKHO OBITh /IBa YPAaBHEHMUS;
TPH NIEPEMEHHBIE — TPH YPABHEHHUS U T.JI.
Pemennem cucTemMbl ¢ ABYMs MEPEMEHHBIMH SIBIISICTCS YIOPSIOYCHHAs Tapa
grcen (X; Y); pelIeHHEM CHCTEMbI C TpeMsl MEePEeMEHHBIMH — YIOPSI0YCHHAs
Tpoiika uncen (X;Y; Z) 4 T.1.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

1. Haliiute KOpeHb YpaBHEHUS

a)1)ﬂx:23l; 2) —§x:—18g; 3) §x=—7z; 4) X_ZS:-S; 5) X+53 _ 4
5 5 9 3 8 8 X—7 X+3

0)

1) 3x*+2x—-5=0; 2) 2x* —-9x+4=0; 3) 5x* -8x+4=0; 4) —x*+2x+8=0; 5) —x*+7x-10=0

B) 1) 4x*> —x=0; 2) 18—x’ =14; S)éxz—x+2:0; 4)%x2—%x+1:0

2. Pemute cucteMsbl
1) X—y=5 X=Yy+5 X=Y+5 X=Yy+5 [X=y+5 [x=1
2x+y=-2 |2-(y+5)+y=-2 |2y+10+y=-2 (3y=-12 |y=—4 |y=-4

Orser: (1: -4)

1 10

- =1
- X 0
2) vy x=y 1.013: Y ; X#£1y 2. 3ameHa: =a; i:b
1 2 3 X-y=#0 X+Yy X—y
X+y X-Yy 5
a-10b =1
[lociie 3aMeHBl TMEPEMEHHBIX YOPOIIAEM CHUCTEMY: Pemaem
a+2b=—=
5
ITOJCTAHOBKOM:
a=10b+1 a=10b+1 [a=10b+1 [(a=10b+1 a:lo-(—i]u a:%
10b+1+2b=—> |120=-8 Jp=-8.121p__2 2 2
5 5 5 1 15  |b=—= b=——
15 15
1 1
ey 5 [XrYES
Teneppr — oOpaTHasg 3aMeHa: 1Y , x—y——E [Tonyyennyto cucremy
X—y:_E 2

pEelIUM METOAOM ClOXeHUA. [Ipu ciioxkeHnn nepBoro U BTOPOrO YpPaBHEHHM

MCUYE3HET NIEpeMEHHasl Y:
5 5

oy =& 15 5 |x=-2 |x=-2
X=o+—% 2X=—§ 4 4 Pemenne cucreMsl ynoOBIETBOPSET
X+y=5 X+y=5 y—5+E y—§

y= 4 4

OJ13.
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Otser: (_5;25j
4’ 4
3
3 £+y=g 1 II Y=g
) X 1.013:x#0; 2.3ameHa:—=t - OJIyquiIn CUCTEMY.
i+yz:§ X t2+y2:§
x? 4 4
Pemaem
2 3
f=>_ ) 3 2y°-3y+1=0 t:E—y
MOJICTAHOBKOI: | 2 2 _ 3+1
z D=1 y,=—- y, =1
(3—yj by =2 | 2ogyayrayr > 1
2 N 4 4 1 ==
4 Y1 =1 Y, =< Y2 2
L 2
yl :i {yl :1
B pesynaprare wucxomHas cucTeMa pa30uigach Ha  JIBE: b =5 T
_1 _1
Y, 5 Y, = >
t, =1 X, =1

OtBeT: (2,1) [1; ;j

X’y+y=9
4) yry W3 mepBOro ypaBHEHHSI OYE€BHJIHO, YTO Y HE MOXET OBITh
y+x?=9

HysneM. Pemenne — 3aMeHOM ITEpEMEHHON.

9
== 9
{X2y+y=9 {y(xzﬂ):g {XZH:t , =1
2 _ 2 _
y+x°=9 y+(X +1)—1—9 y=#0 %+t—10=0~t t? -10t+9=0

t,=1 ([x*+1=1 [x*=0 [x,=0
{yl=9 {y1=9 {y1=9 {y1=9
{t2=9 x2+1=9 [x?=8 [x,,=/8=%22
y. =1 {yfl {yfl {yﬁl

Otger: (0;9), (-2v2;1) (2v2;1)

9
t

9

y
t, =1
t2

Bonpocsl K NpakTH4YeCcKOMY 3aHATHIO
1. JlaliTe mOHSATHE KOPHS YpaBHEHUS.
2. Kakue ypaBHEHHUs Ha3bIBAIOTCA PABHOCUIbLHBIMU?
3. 3anumurte GOpMyIIbI 17151 PEIICeHU KBAAPATHBIX YPaBHEHUH.
Ilpakmuueckoe 3anamue 32

Pemienne uppanuoHaJ bHbBIX YPABHECHUM

Teopernueckasi 4acTb
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89: AnreOpa w Hayayiia matemarmdyeckoro anamms3a. 10-11 kmaccer [Tekcr]:
y4eOHUK i1 oO0mieodpa3oBarenbHbIX yupexaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

Bazlamm K IPAKTUHIC€CKOMY 3aHATHIO

Ha 3anstuu paccmatpuBarotcs NeNe 417-422(a, B): AnrebOpa u Hauana
MateMmatndeckoro anammsa. 10-11  wmaceer  [Tekcrt]:  yueOHWK — 11s
obmeoOpasoBarensubix yupexnenuin / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpocsl kK npakTHyecKkoOMYy 3aHATHIO
1. JlaiiTe nmoHATHE UPPALMOHATILHOTO YPAaBHEHHUS.
2. [lepeuniciute METO/BI PEIICHUS UPPALTMOHATIBHBIX YPAaBHEHUH.

Ilpakmuueckoe 3anamue 33
HNppannonanbHbie ypaBHEHUsI
Teopernueckasi 4acThb

89: AnrebOpa u Havayiia MmaTtematmuyeckoro anammsza. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3aZ[aHI/IH K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcsi NeNe 423-427(a, B): AnreOpa u Havana
Martematudyeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHuUK  aJis
obmeoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. Kakue ypaBHEHHUs Ha3bIBAIOTCS UPPALMOHATILHBIMU?
2.B uém 3akmoudaercss OCOOECHHOCTb  PEIIEHUs  HppalMOHAIbHBIX
ypaBHEHUI?

Ilpakmuueckoe 3anamue 34

HaxoskneHue 3HAYeHUH CTeNeHel ¢ PAIMOHAJIbHBIMY MOKA3aTEJISIMHU.
CpaBHenue creneneil. [IpeoOpa3oBaHusi BbIPaKEeHUI, COAECPKANUAX
CTeNneHu
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Teopernueckasi 4acTb

89: Anrebpa u Havaila mareMmarhdeckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oO0mieoOpa3oBarenbHbX yupexnaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

3agaHus K NPAKTU4YECKOMY 3aHATHIO

Ha 3ansatum paccmarpuBaroTcsi NeNe 428-438(a, B): AnreOpa um Hauana
Marematuyeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHuk — ajis
obmeoOpasoBarensubix yupexnenuin / [lox pen. A. H. Komamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpocsl kK NpakTH4YeCKOMY 3aHATHIO
1. HazoBHTE OCHOBHBIE CBOWMCTBA CTETICHEH.
2. JlaiiTe onpesieieHle CTETIEHH C PallMOHAIBHBIM MTOKa3aTeJIeM.

Ilpakmuueckoe 3anamue 35
IMoka3zaTenbHass pyHKUMS
Teopernueckasi 4acTb

810: AnrebOpa m Havajma maremarmdeckoro aHaiam3a. 10-11 kmaccer [Tekcr]:
yueOHUK i1 oOmieoOpa3oBarenbHblx yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: IIpocsemenue, 2016.

3aZ[aHI/Iﬂ K IPAKTUHIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcst NeNe 448-450, 453: AnreOpa u Havana
Marematudyeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHuUK — mjis
obmeoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenne, 2016.

Bonpockl kK NpaKTHYeCKOMY 3aHSTHIO
1. MaiiTe onpeaeneHue nmoka3aTeabHON QyHKIUU.
2. ChopmynupyiTe CBOMCTBA TOKA3aTEIbHON (QYHKIIUU.
Ilpakmuueckoe 3anamue 36
Pemenue nmoka3areJibHbIX YpaBHeHUii. PellieHne NpuKIaaHbIX 32124

Teopernueckasi 4acTb

810: AnrebOpa m Hauajga mareMmarmdeckoro ananm3a. 10-11 kmaccer [Tekcrt]:
ydeOHUK i o0mieoOpa3oBaTenbHblX  yupexknenud / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.
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3aaHus K NIPAKTHYECKOMY 3aHATHIO

Ha 3ansatuu paccmatpuBatorcs NeNe 460-465 (a, B): Anrebpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Tekcr]:  y4ueOHUK  mJis
obmeoopazoBarenbHbIx yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
IIpocBenienue, 2016.

Bonpocsl kK NpakTH4eCKOMY 3aHATHIO
1. Kakue ypaBHEHHs Ha3bIBAIOTCS MOKA3aTEIbHBIMU?
2. [Tepeunciute OCHOBHBIC METOBI PEIICHUS IOKA3aTEIHHBIX YPABHCHHM.

Ilpakmuueckoe 3anamue 37
Iloka3aTeqbHbIC YPABHEHUSI H MX CHCTEMbI
Teopernuyeckasi 4acThb

810: AnrebOpa m Hauvajga mareMarhdeckoro ananmsa. 10-11 kmaccer [Tekcrt]:
yaeOHUK i1 oOmieobpa3oBarenbHbIX  yupexaenuit / Ilom pem. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anarumn paccmatpuBatorcs NeNe 468-471 (a, B): Anrebpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]: y4eOHUK — muid
obmreoOpa3oBarenbubix yupexnaenuid / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl K MPaKTHYECKOMY 3aHSATHIO
1. B uém 3akirovaeTcss METOJ] IPUBEICHUS K OJTHOMY OCHOBaHUIO?
2. [lepeyncnute METOIBI PEIICHUS CUCTEM ITOKA3aTeIbHBIX YPABHCHHIA.
Ilpakmuueckoe 3anamue 38
IMoka3aTre1bHbIE HEPABEHCTBA

Teopernueckasi 4acThb

810: Anrebpa m Hauajga mareMmarmdeckoro anaiamsa. 10-11 xmaccer [Tekcrt]:
ydeOHUK i oOmieoOpa3oBaTenbHblx  yupexknenudn / Ilog pem. A. H.
Konmoroposa. — M.: IIpocsemnienue, 2016.

BaHaHHH K IIPAKTHYC€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBarorcss NeNe 466, 467, 472-475 (a, B): AnreOpa u
Hayajga Marematuuyeckoro anammza. 10-11 wmaccer [Tekcrt]: yueOHUK uist
obmieoOpasoBarensubix yupexnenuin / [lox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.
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Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kakue HepaBeHCTBA HA3bIBAIOTCS MTOKA3aTEIbHBIMU?
2. B uéM 0COOCHHOCTH pellleHuUs MTOKa3aTeIbHbIX HEPABEHCTR?

Ilpakmuueckoe 3anamue 39

Haxosxaenue 3HaYeHU Jorapugma mno npou3BoJbHOMY OCHOBAHMIO.
Ilepexoa oT 0IHOT0 OCHOBAHMS K APYromMy. Beluunciienne u cpaBHeHHne
Jorapudpmos. JlorapupmMupoBaHre U NOTEHIUPOBAHNE BbIPAKCHUH.
Ipu6anxeHHbIe BBIYUCICHUA U PelICHUS MPUKJIAAHBIX 32124

Teopernuyeckasi 4acThb

810: AnrebOpa u Hauvajga mareMarhdeckoro anaiamsa. 10-11 kmaccer [Tekcrt]:
yaeOHUK i1 oOmieobpa3oBarenbHbIX  yupexaenuit / Ilom pem. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anarumn paccmatpuBatorcs NeNe 476-497 (a, B): Anrebpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]: y4eOHUK — muid
obmreoOpasoBarenbubix yupexnaenuid / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl kK MPaKTHYECKOMY 3aHSITHIO
1. laitTe onpenenenue jgorapudpma.
2. [lepeuncinte OCHOBHBIC CBOKCTBA JIOTApU(MOB.
Ilpakmuueckoe 3anamue 40
Pemienue jsorapupMmuyecKux ypaBHeHHH

Teopernueckasi 4acTb

810: AnrebOpa m Hauajga mareMmarmdeckoro anaiamsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOmieodpa3oBarenbHblx yupexaenuin / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3a)1amm K IPAKTHIC€CKOMY 3aHATHIO

Ha 3anstum paccmatpuBatorcs NeNe 512-522 (a, B): Anrebpa u Hauana
Marematudeckoro aHamuza. 10-11  kmaccer  [Teker]:  y4eOHuUK  aJis
obieoopazoBarenbHbix yupexaeHuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.
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Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Kakue ypaBHEHMs Ha3bIBAIOTCS JIOTapU(OMUUESCKUMU?
2. Ha3oBUTE OCHOBHBIE METO/IbI pELICHUS JTOrapU(PMUUYECKUX YPABHEHUM.

Ilpakmuueckoe 3anamue 41
Jlorapudpmuyeckue ypaBHeHHUS M UX CUCTEMbI
Teopernueckas yactTb

810: AnreOpa u Hauvajga mareMmarhdeckoro anaimsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK i1 oOmieoOpa3oBarenbHbIX yupexnaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemienue, 2016.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstuu paccmatpuBatorcs NeNe 523, 524, 529, 530 (a, B): Anrebpa u
Hayajga Marematuyeckoro anamuza. 10-11 kmaccesl [Tekct]: y4eOHUK mjis
obmieoOpazoBarenbHbix yupexaeHuit / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. B uéM 3axirogaeTcsi METO]l MOTEHIIMPOBAHUS?
2. HazoBuTE METO/IBI pEIICHUs] CUCTEM JIOTAPUPMUIECKUX YPAaBHEHUM.

Ilpakmuueckoe 3anamue 42
JlorapupMmuuecKkue HepaBeHCTBA
Teopernueckasi HacThb

810: Anrebpa m Hauajga mareMmarmdeckoro anaiam3a. 10-11 kmaccer [Tekcrt]:
yueOHUK i1 oOuieoOpa3oBarenbHbix yupexaenuid / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

BaHaHHH K IIPAKTHY€CKOMY 3aHATHIO

Ha 3ansatuu paccmatpuBatorcs NeNe 525-528 (a, B): AnreOpa u Hayana
Marematudeckoro aHammza. 10-11  kmaccer  [Teker]:  y4eOHuK  aJis
obieoopazoBarenbHbix yupexaenuit / Ilox pen. A. H. Konmoroposa. — M.:
[Ipocsemenue, 2016.

Bonpochl kK NpakKTHYECKOMY 3aHATHIO
1. HazoBuTE METOBI pEIICHUS JIOTapU(PMUIECKUX HEPABCHCTB.
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2.B uyém 3akmodaercs OCOOCHHOCTh pEIICHUS JOrapu(MUYECKUX
HEpPABEHCTRB?

Ilpakmuueckoe 3anamue 43

IIpousBoaHasi U HHTErpaJ MOKA3aATEJbHOU U
Jorapupmuveckoin GpyHKuum
Teopernuyeckas 4acThb

811: AnreOpa u Hauvajga mareMarhdeckoro ananam3a. 10-11 kmaccer [Tekcrt]:
yaeOHUK i1 oO0mieoOpa3oBarenbHbIX yupexnaenuid / Ilog pen. A. H.
Konmoroposa. — M.: IIpocsenienue, 2016.

Saz[amm K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3anarumn paccmatpuBatorcs NeNe 537-548 (a, B): Anrebpa u Hayana
mateMatndeckoro aHamm3a. 10-11  wmaceer  [Tekct]:  y4ueOHMK IS
obieoopazoBarenbHbix yupexaenuit / Ilog pen. A. H. Konmoroposa. — M.:
[Ipocsemenne, 2016.

Bonpockl Kk NpakTHYeCKOMY 3aHSATHIO
1. laiiTe onpeaeieHrue TPOU3BOTHOM.
2.1lo xakum (¢dopmyiaaM BBIYHCIAIOTCS TPOU3BOJHAS M HUHTErpall
MOKa3aTeNIbHOM U JIorapupMuiecKoit pyHKIui?

Ilpakmuueckoe 3anamue 44
CrenenHasi QyHKIUA

Teopernueckasi 4acTb

811: AnreOpa m Hauyama Marematudeckoro anammsa. 10-11 kmaccer [Tekcrt]:
y4eOHUK g oOmeoOpa3oBaTenbHblx  yupexknenud / Ilog pen. A. H.
Kommoroposa. — M.: [Ipocsemenue, 2016.

3aZ[aHI/IH K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcss NeNe 558-565 (a, B): Anrebpa m Havama
Marematuyeckoro aHammza. 10-11  wmaceer  [Tekct]:  y4ueOHMK  jyis
obmreoOpasoBarenbubix yupexnenuin / [lox pen. A. H. Koamoroposa. — M.:
[Ipocsemenue, 2016.

Bonpocsl K NpakTH4YeCcKOMY 3aHATHIO
1. JlaliTe onpenesieHUE CTENIEHHON (DYHKITUH.
2. HazoBute QopMynbl 171 BBIUKCICHUS TNPOU3BOJHOM M HWHTErpasa
CTENEHHON (PyHKIIUU.
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Ilpakmuueckoe 3anamue 45

HcTopus pa3BuTusi KOMOMHATOPUKH, TEOPHH BEPOSTHOCTEH M CTATUCTHKH
U MX POJib B Pa3JIMYHBIX c(hepax Ye0BedeCKoi KU3HeAeATeIbHOCTH.
IIpaBuia koMOMHATOPUKHU. PelieHne KOMOMHATOPHBIX 32/1a4.
Pa3memenusi, coueranus u nepecranoBku. bunom Horotona u
TpeyroJbHuk Iackans

TeOpeTI/I‘leCKaﬂ 4acTb

KomOunaTopuka - oOIuH #3 pa3lejoB MaTeMaTUKH, KOTOPbIU
UCIIOJIB3YEeTCSI B MAaTEMAaTUYeCKOW JIOTMKE, BBIUMCIUTENBHOW TEXHHKE,
KHUOEpPHETUKE, TEOPUU YUCEN, TEOPUH BEPOSTHOCTEH U IPYTUX HayKax.

OpnHoit U3 3a7a4 KOMOWHATOPUKH SIBIIIETCA OIpPEICICHHE KOJIMYeCcTBa
pa3IMYHBIX TOJAMHOKECTB M3 33JaHHOIO0 KOHEYHOTO MHOKECTBA, KOTOPBIE
MOXHO 00pa3oBaTh BBIOOPKOM AJIEMEHTOB M3 H3TOT0 MHOXECTBa IIO
OMpeIeJICHHBIM MPaBUJIaM, IPUYEM B ATUX BBIOOpPKAaX paCIOI0KEHUE AIEMEHTOB
MOXET UTPaTh BAXHYIO POJib, & MOXKET HE UIPaTh HUKAKOU POJIM; DJIEMEHTHI,
BXOJSIIUE B BEIOOPKY MOTYT MOBTOPSATHCS, @ MOTYT HE MTOBTOPATHCS; B BEIOOPKE
MOT'YT y4aCTBOBaTh BCE PJIEMEHTHI 3aJaHHOTO MHOYKECTBA WJIM HE BCE.

Omnpenesienue 1. BriOopka Ha3bIBaeTCs YNOPSAOYEHHOM, €CIU MOPSAIOK
CJIeIOBaHUs JIEMEHTOB B HEHM 3a/1aH.

JIBe ymopsimodeHHbIE BBIOOPKU, pa3IMYAIONIMECs JIUIb TMOPSIKOM
CJI€IOBaHUS BJIEMEHTOB, CUUTAIOTCA Pa3IMYHbIMUA. ECiIu mopsiaok cieqoBaHus
DJIEMEHTOB HE  SIBISIETCS  CYIIECTBEHHBIM, TO BBIOOpPKAa  Ha3bIBACTCA
HEYIOPSAI0YECHHOM.

PaccmarpuBasi pasznuuHbie BUABI BBIOOPOK, MBI MPUXOJUM K TaKUM
KOMOMHATOPHBIM O00BEKTaM Kak pasmewenuss (0€3 TIOBTOPEHUH H C
MOBTOPEHUSAMM), nepecmarHosku (0€3 TOBTOPEHHM U C TOBTOPEHUSIMU) U
couemanus (6€3 MOBTOPEHUM U C TIOBTOPEHUSIMHU ).

Omnpeaesienue 2. [IycTh HYy>)KHO BBINOJHUTH OJHO 33 JAPYTUM K JIEWCTBHM,
npudyeM 1 AeMCTBHE MOXKHO BBINOJHUTH M; crocoOamu, 2 AEHCTBHE - My
cnocobamMu U T.n. Torma oOIllee YHUCIO CHOOCOOOB BBIIIOJHUTHL BCE JITU K
JeHCTBUM HaXoauTcs 1o hopmyrie:

N = mp *my*...*my.
Omnpenenenne 3. Uuciao nepecTaHOBOK - 3TO YHCIIO CIIOCOOOB, KOTOPBIMH
MOHO IMIOMEHSTh N 3JIEMEHTOB MECTaMH, T.€.
Pp=n! =1 *2%3*4*  *n
01=11=1
[lepecTaHOBKHU C MOBTOPEHUSIMU:
P(n,n,,..,Nn) = o

n!n,t.n.!

, TAE€ N, +N,+...4+N =N
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Omnpenenenue 4. Ilyctb umeercs N 3IE€MEHTOB @i, d,...dn. 1OTJA YUCIIO
crocoOOB HW3BJI€Yb M 3JIEMEHTOB, HE YYMTHIBasg TOPSAJIOK CIIEAOBAHMS,
OTIpeeIIAeTCA YUCIOM COYeTaHui 13 N 1o M:

n!
C'=————, n>m
mi(n—m)!

Csouicmea couemanuii.
0 k n-k
1°. Cn —Cn )
20 CF=C*t4C* .
P.C+C +..+C' =2".

Onpepesienne 5. Ilyctb uMeeTcss N 3JIEMEHTOB @j, Az,...8n. 1OrAa YUCIIO
CocoOOB  HW3BJ€Yh M  BJIEMEHTOB, YYHUTHIBAs TMOPSIOK  CIEJOBaHUS,
OMpEeIEIACTCS YUCIOM pa3MEeIlleHut u3 N mo m:

A" n!

GO

Yucna Cf
[ToacunteiBaTh Ymciaa BHAa C; OPHUXOAWTCS HE TONBKO IPH PEHICHHH
KOMOMHATOPHBIX  3a/lad, HO MW [N  ONpEeACNCHUS  OUHOMUATNbHBIX
KoI(ppuuuenmoe 6 ounome Hvromona (noopobro — 6 creodyoweti nexyuu).
Opaniy3ckuit MaremaTtuk bies [lackans pazpaboTan crocod BBIUUCICHUS, TPU

KOTOpOM 4YHCJIa MPCACTABICHbBI B BHUIC Ta6J'H/IHBI, KOTOpass Ha3bIBACTCA

apugpmemuueckuit mpeyzonvnuk Ilackansa.
B o0mem Buze tpeyronbHuk Ilackaist umeeT ciaeayronui BUI:

Co
C, C,
C, C; C,
C; C; Cs C;
c? c ¥ c3 F
Cr? Ci C:fl (o

C®=1 CI=1 Cl=n, Ck=C"*
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bokoBbie cTOpoHBI TpeyroidpHuka Ilackans cocroar w3 eauHun. BHyTpu
TpeyrojpHuka Ilackanss CTOST 4YHCIa, MONYYalOIIUECS CJIOKEHUEM IBYX
COOTBETCTBYIOIINX YKCEI HAJl HAM.

@Dopmyna 6unoma Hetomona 1115 HaTypaJdbHBIX N UMEET BUJ:

(a+b)'=Cl-a"+C!-a"*-b+C?-a"?-b?+..+Cr.a"* .b* +.. +C™.a' -b" +C-b"

rae |ck =% - OuHOMuUAIbHBIE KOIPuyuenmol, npeocmasnaowue u3
n—kJ-(k)

cebs covemanusi uz N no K.

Bripaxkenne B mpaBoii yacTu OmHOMa HBIOTOHA HAa3BIBAIOT pa3/ioxceHuem

svipadicenua (a+b)", a Belpaxkenue CF-a"*.-b* - (kK + 1) - m unenom
Pas3odcenus.

K npumepy, uzBecTHas (opmysia COKpAIICHHOTO YMHOXKEHHUSI «KBaJpaT
CyMMBI» - OJTO YacTHBIA ciay4daih Ounoma HelotroHa npu n = 2:

(a+b)*=CY-a®+Cl-a'-b' +C?-a’ -b?=a® + 2ab +b?

AHamorv4HelM  00pa3oM  JoKaxure — GopMyilny  «Kyba  CyMMBI»:
(a+b)’ =a® +3a’b+3ab® +b*

Ceoiicmea ounomuanvHovIX KoIhpuyuenmos

st koaddunimentoB 6mHOMa Hhl0TOHA CripaBeIsIMBHI CIIEIYIONIUE CBONCTRA:
K03 PUIIMEHTHI, paBHOYAAJICHHBIE OT Hayajia M KOHIIA Pa3JIoKEeHUSI, PaBHBI

MEKIy coboii C¥ =C™* (mpaBHIIO CHMMETPHH)

k k+1 k+1 «
Ckickt=C

n+l 1

CyMMa OWHOMHUAIBHBIX KOI(PPUIIMEHTOB paBHA YHCIy 2, BO3BEJICHHOMY B
CTCTICHD, paBHYIO MOKAa3aTelTto CTETICHU OomHOMA HrroToHa:
Cy+C,+C2+..+C] =2";

CyMMa OMHOMHAJIbHBIX KO3 (UIIMEHTOB, CTOSIIINX HA YETHBIX MECTaX, paBHA
CyMMe OMHOMHUAIBHBIX KOIPQPUIIMEHTOB, CTOSANIMX HAa HEYETHBIX MECTax, U
paBHa 2"

ITepBbie 1Ba CBOMCTBA SBJISIOTCS CBOMCTBAMHU YHCJIA COUCTAHUM.
bunoMmuanshbie K03(POUIMEHTH Pa3IOKEHUs] YAOOHO TMPEICTABISATh B BUIE
TpeyroapHuka [lackans:
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NoKa3aTE b 5
CTEnEm HHOMMHaTIBHblE:Ko3bDULMEHTBI
0 1
Co
1 0 1
Cl Cl
0 1 2
? & G C;
3 o G C? c;
2 2 =} 2
n o 1 -1 R
C | sl enih o b e C’

buHoMuHaIbHOE pa3JioiKeHUe ¢ HCMOJIb30BaHNeM Tpeyroiabunka [ackans
PaccMmoTpum creayromue BeIpakeHHsS co crerneHsmu (a + b)", rme a + b ecthb

JTI000H OMHOM, a n - 1[eJI0¢ YHCIIO.
(a+ b)°" = 1

(a+ b)) = a+ b

(a+ b): = a’ + 2ab + b

(a+ b7 = a + 3a’bh + 3ab* + B

(a + b)*= a* + 4a*b + 6a*b? + 4ab® + b

(a + b)® = a® + 5a*b + 10a°b* + 102’6 + 5ab* + b°

Kaxioe BblpaxkeHHe - 3TO MOJUHOM. BO BCEX BBIPAKEHUSX MOXXHO 3aMETHUTh
OCOOEHHOCTH.

1. B kax10M BBIpa)KEHHUH Ha OJIHO cllaraeMoe OoJibIlle, YeM MoKa3aTesib CTENEeHU
n.

2. B xaxaoMm ciaraeMoMm CyMma CTEIEHEW paBHA N, T.€. CTEIEHHU, B KOTOPYIO
BO3BOJIUTCS OMHOM.

3. CreneHu HauyMHAIOTCS CO CTENEeHW OWHOMAa n W yMeHbmawTtces kK O.
[TocenHui wieH He UMEET MHOXKUTENS a. [IepBblil UileH HE UMEET MHOXKUTEIIA
b, T.e. crenenu b HaunHatoTca ¢ 0 ¥ yBEeTUIMBAIOTCS 10 N.

4. KoaddunneHTtsl HAaYMHAIOTCA C | W yBEJIMYMUBAIOTCA HA OMNpEIeSICHHBIC
3HAQ4YE€HUsl 10 "TOJIOBUHBI MYTHU'", @ MOTOM YMEHBIIAKOTCS HA T€ K€ 3HAYEHUS
obOpatHO K 1.

3aZ[aHI/IH K IPAKTUHIC€CKOMY 3aHATHIO

1. CKOJBKUMU CTIOCOOaMHU MOKHO TOCAIUTh 33 KPYTJIBIA CTOJI N MYKYHH
Y N KCHIIWH TaK, YTOObI HUKAKKE JBA JIUIA OJHOTO M0JIa HE CUJICTU PSAIOM?
Omeem: 2(n!)? cnocoGamu. JIeHCTBUTENEHO, BEIOPATH MECTa IS MY»KYHUH U JUIS
YKEHIITMH MOHO JABYMs criocobamu. [locie 3Toro My»K4mH MOKHO TIOCAIUTh Ha
BBIOpaHHBIX MecTax n! cmocobamu. Ha octambHbIX MecTax n! cmocobamwu
MOYKHO TIOCQJIMTh KCHIIHH.

2. N3 xononpl, coaepxarieit 52 kaptTel, BeiHyau 10 kapt. B crombkux
CIIy4astX Cpey OTUX KapT OKaKETCs:

a) XOTs1 Obl OJIUH TY3;
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0) POBHO OJIUH TY3;

B) HE MEHEE JIBYX TY30B;

') POBHO JIBa TYy3a.

Omesem: a) Cg,- Cly; 6) Cy-Clp; B) Cp-Cl-4C5,; 1) C5-Cl.

3. lns  HarpaxaeHWs MOOSAUTENECH  IMKOJBHOW  OJMMIHAABI IO
MarteMaTuke KyrieHO 10 pa3nuyHbIX KHUT (KHUTH paBHOILICHHBIE). CKOJIBKUMHU
cnoco0aMu 3TH KHUTHM MOXKHO PpaClpelesiuTh MEXAy MOOeAUTEIIMU
OJIMMITUA[IBI, €CJIM YYaCTHUK, 3aHSIBIIMN 1-€ MECTO JOJIKEH MOJIYYUTh 5 KHUT;
no0euTeNb, 3aHSBIINN 2-€ MECTO — 3 KHUTH, & YYaCTHHK, 3aHSIBUIUNN 3-€ MECTO
— 2 xuuru?

Omeem: C. -C2.CZ = 2520 ciocobamu.

4. JlecsiTh pa3IMuHbIX KHUT HY>KHO PACCTaBUTh Ha JIBYX KHUIKHBIX MOJIKAX
TaK, 4TOOBI Ha KaXKJI0M MOJIKE CTOsI0 He MeHee 4 kHur. [Topsgok pacnonokeHus
KHUT Ha MOJIKE He yuuThIBaeTCs. CKOJIBKUMHU CITIOCOOAMU 3TO MOXKHO CelaTh?
Omeem: C} -C¢+C.-C2+C}-C/ =C/,+C+C, =672 crnoco0a.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. Haiite onpeaeneHrne KOMOUHATOPHKH.
2. 3anuimTe OCHOBHBIE (POPMYIIbI KOMOMHATOPUKH.

Ilpakmuueckoe 3anamue 46

Knaccuueckoe onpenesieHne BePOSITHOCTH. BblunciieHue BepOATHOCTEH.
IIpuxknagHbie 321244

Teopernueckas yactb

Auredpa co0biThii. BepossiTHOCTB

Teopust BEpOSATHOCTEN - MaTeMaTW4yecKasl NUCLUIUIMHA, KOTOpas U3y4yaeT
3aKOHOMEPHOCTH, CBOMCTBEHHBIC CITyYailHBIM COOBITUSIM WJIH SIBIICHUSIM.

BeposTHOCTh XapakTepu3yeT Mepy BO3MOXHOCTHU TOSIBJICHHUS TOTO WIIU
MHOTO COOBITHS IPU JAHHOM KOMILJIEKCE YCIIOBUM.

T.0., OCHOBHBIMH TIOHSTUSIMH TEOPUU BEPOSITHOCTEH  SBIISIOTCA:
UCIIBITaHUE, KOMIUIEKC YCIOBUH, COOBITHE.

Onpenenenue 1. KoMmieke ycioBuil - BCE TO, UTO CONMPOBOXKIACT JAHHOE
COOBITHE.

Omnpenesienue 2. CoOpbiTHE - BCE TO, YTO MOXET MPOU3OUTH WA HE
MPOU30UTH MTPU IAHHOM UCIIBITAHUU.

Onpenesenue 3. CoObITHE - JOCTOBEPHO, €CIM OHO 0053aTCIBHO
IIPOU30MIET IIPU JAHHOM KOMIUIEKCE YCIOBUMU.

Onpenesenue 4. CoOblTHEe - HEBO3MOXXHO, €CIM OHO HHKOTJA HE
IIPOU3OMAET NPU JAHHOM KOMIUIEKCE YCIOBHUM.
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Omnpenesenue S. CoObITHE - CITydaifHOE, €CITH OHO MOXET TIPOU30UTH WIIN
HE MPOU30UTH MPHU TAHHOM KOMILJIEKCE YCIOBHM.

Onpenesenue 6. CoObitust A1, Az, .. Ay - COBMECTHBIC, €CJIU TOSIBIICHHE
OJIHOTO U3 COOBITUH TPU OJUHOYHOM HCIBITAHUU HE MCKIIOYAET MOSBICHHUE
JPYTUX COOBITHH.

Omnpenesienue 7. JIBa coObITHSA - HE3aBUCUMbIE, €CJIH MOSBICHUE OJIHOTO
U3 COOBITUI HE BIUSET HA BEPOSITHOCTD MOSBICHUS APYTOro.

Omnpenenenne 8. (knaccuyeckoe) BeposTHOCTh cOOBITHS — paBHA
OTHOIIIEHUIO YHCJIa UCXOJIOB, OJArONMPHUATHBIX MOSBICHUIO JAHHOTO COOBITHS, K

00IIIeMy YHCITy BCEX PaBHOBO3MOKHBIX UCXOIOB, T.€.
P(A) = m\n.

3agaHuA K NIPAKTHYECKOMY 3aHSATHIO

1. U3 xyOukoB cocrtasieHo ciioBo «KHUI'A». PeG&nok, He ymeromiuii
YUTaTh, CMemaid Bce KyOuku. KakoBa BEpOSITHOCTh TOrO, YTO OH MOBTOPHO
CJIOHUT UCXOJHOE CIIOBO.

Pewenue: Ilycts A- cobbiTue, uto cinoBo «KHUI'A» cnoxxeno, m =1, n =5.
Torma P(A)=1\5!= 1\120.

2. B ypHe 5 cunux, 6 kpacHbix, 10 3enenbix u 15 xxentoix mapoB. OauH
map B3suti. HaliTu BEpOATHOCTH TOTO, YTO ATOT IIap OYyJET CUHUNA WJTH JKEITHIN.
Pewenue: 1lyctb A- coObITHE, YTO IIAP CUHUN WM KEITHIM.

Torga n =36, m=5+15 = 20. 3uaunt, P(A) = m\n = 20\36 = 5\.

3. [Ipu mepeBo3Kke smuKa, B KOTOpoM coaepkanachk 21 cranmaptaas u 10
HECTaHJApTHBIX JIeTajleil, yTepsiHa OJlHa JeTalb, NPUYEM HEM3BECTHO Kakas.
[Tocne mepeBO3KU U3 AIKMKA HayJady U3BJIEKaeTcs 1 eranb, KoTopas OKa3alach
cTaHaapTHON. HaliTu BeposATHOCTH TOro, YTO ObUIa yTepsiHA: a) CTaHAApTHas

JeTanb; 0) HeCTaHAapTHAS JCTalb.
Omeem: a) 2/3; 06) 1/3.

Bonpockl Kk NpakTHYeCKOMY 3aHATHIO
1. Tlepeuucnute OCHOBHBIE BUIABI COOBITHH.
2. ChopmynupyiiTe KI1acCHUYeCKOe OnpeiesieHne BEPOSITHOCTH.

Ilpakmuueckoe 3anamue 47

CBoiicTBa BepOAATHOCTEI, TeopeMa 0 cymme BeposiTHOcTeil. [IpeacraBiienue
4HCIA0BBIX JaHHBIX. [IpuKkIagHbIe 3a1a4u.

Teopernyeckas 4acTb
Auredpa cooObiTuii. BeposiTHOCTB

Omnpenesienne 1. CymMMO#l HECKOJIBKMX COOBITHUN HA3bIBAETCSI COOBITHE,
COCTOSIIIIEE B HACTYIUICHUU XOTS ObI OJTHOTO U3 JJAHHBIX COOBITHIA.
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Omnpenesenue 2. IlpowsBeneHneM HECKOJBKUX COOBITHIA Ha3bIBACTCS
COOBITHE, COCTOSAIIEE B COBMECTHOM HACTYIIEHUU BCEX 3TUX COOBITUIA.
Omnpenesienue 3. PazHocThIO ABYX COOBITHIN A U B Ha3bIBaeTcsi COOBITHE,
KOTOPOE COCTOMUTCS, €CJIM COOBITHE A MPOU30UIET, a COObITHE B HE MPOU30MIET.
[Iycth #M3 N dJIeMEHTapHBIX COOBITUH Kakoe - TO YHCIO M
0JIaronpuUATCTBYET MOSIBICHUIO COOBITUS A.
BepositHocTh P(A) ynoBieTBOpsIET CIEAYIONUM YCIOBUSIM:
1. BepositHOCTB 000T0 coOBITHS O<P(A)<I.
2. BeposTHOCTH TOCTOBEPHOTO COOBITHS paBHa 1.
3. BeposiTHOCTH HEBO3MOXKHOTO cOOBITHSI paBHa 0.

3ajaHus K NPAKTUYECKOMY 3aHATHIO

1. Ha 5 onunHakoBbIX KapToukax Hanucadbl OykBel b, E, P, C, T. OTu kapTouku
Hay/ady pasjoKeHbl B psaj. KakoBa BEpOATHOCTH TOTrO, YTO IOJYYUTCS CIIOBO
BPECT?

Ortsert: 1/120.

2. B sumke 4 roayObIX U 5 KpacHbIX mapoB. M3 smmka HayraJ BHIHUMAIOT 2
mapa. Haiitu BeposATHOCTB TOT0, YTO 3TH IIAPHI PA3HOTO LIBETA.

Otsert: 5/9.

3. B Opurage 4 sxeHmmHbl u 3 MyxuuHbl. Cpeau 4UIEHOB OpuUTabI
pasbirpeiBatoTcst 4 Ounera B Tearp. KakoBa BepOSITHOCTH TOTO, YTO CpeAM
oOnaiarenell OMIETOB OKAaXKETCS 2 KEHIIUHBI U 2 MY>KUYUHBI?

Otger: 18/35.

Bonpockl Kk NpakTHYeCKOMY 3aHATHIO
1. ChopmynupyiiTe CBONCTBA BEPOSITHOCTH.

Ilpakmuueckoe 3anamue 48
OcHOBHBIC TEOpeMbl TCOPHH BEPOSITHOCTEH
Teopernyeckasi 4acTh

Teopema 1(mpaBwiio «+» Bep.): BeposSTHOCTH CyMMbl HECOBMECTHBIX

COOBITHI paBHA CyMME BEPOSITHOCTEN ATUX COOBITHH,
T.e. P(A+B+C+...+N) = P(4)+P(B)+...+P(N).

Cneocmesue: Cymma BEpOSTHOCTEN MPOTUBOIOJIOKHBIX COOBITHI paBHa 1,

T.C.

P(A4)+P(4)=1.
Teopema 2: BeposITHOCT CyMMBbI JBYX COBMECTHBIX COOBITHI paBHA
CyMME BEpOSITHOCTEH JTUX COOBITHM 0€3 BEpOSITHOCTH HX COBMECTHOTO

MOSIBJICHUS, T.C.
P(A+B) = P(A)+P(B) - P(4B).

48



3ajaHus K NPAKTHYECKOMY 3aHATHIO

1. IToxpOpackiBaeTcsi UrpaibHbId KyOuK. UeMy paBHAa BEpOSITHOCTH TOTO,
YTO BBINAJET YETHOE YHUCIO OYKOB?

Pewenue: Tlycth A - BBIAJIO YETHOE YUCIO OYKOB; B, - Bbimaso Kk oukoB (K =
1,2,3,4,5,6). CoObiTHE A O3HAYAET, YTO HACTYIHUJIO XOTs ObI OJTHO W3 COOBITHI:
By, By, Bg, T.6. A = By + B4 + Bg. Ilockonbky coObiTus B, B4, B¢ HECOBMECTHBI,
to P(B,)=1/6 (k=1,2,3,4,5, 6).

P(4) = P(B,)+ P(Bs)+ P(Bs) =1/6+1/6+1/6 =3/6=1/2.

3ameuanue: TOT ke pe3yabTaT MOIY4YAE€TCA U HEMOCPEACTBEHHO 1O hopMyIie
P(A)=m/n=3/6=1/2.

2. B ypue 40 mapukoB: 15 romyObix, 5 3enenbix u 20 6enbix. KakoBa
BEPOSITHOCTh TOTO, YTO U3 YPHBI OYJIET U3BJICUEH I[BETHOM IIApUK?

Pewenue: VI3pneyenune BETHOTO IIapyuKa 03HAYAET MOsBICHUE MO0 roiydoro,
1160 3eJ1eHoro mapuka. BeposTHOCTh W3BjIeUeHHs TOyOO0ro mapuka (coObITue
A): P(4) = 15/40 = 3/8. BepossTHOCTh M3BICYEHUS 3€JIEHOTO IIapuKa (CoObITHE
B): P(B) =5/40 = 1/8. Tak kak coObITust A 1 B HECOBMECTHBI, TO MOJIYYUM

P(A+ B) = P(4)+ P(B) =3/8+1/8=4/8=1/2.

3. IlonOpaceiBaroTcsi JBa WrpajbHBIX KyOuka. HailTu BeposSTHOCTH
coObITHS A - ""CyMMa BBINABIIMX OYKOB HE MPEBOCXOIUT YeThIpeX'.
Omeem: 1/6.

4. CHopTCMEH CTpeNaeT IO MHUIICHHW, Pa3JCJC€HHOW Ha 3 CEeKTopa.
BeposatHocTh nomnananus B nepsulii cekTop pasHa 0,4, Bo Bropou - 0,3. KakoBa
BEPOSITHOCTh MONajgaHus 00 B EPBBIiA, 1100 BO BTOPOI CEKTOP?

Omeem: 0,7.

5. 2 cTpenka CTpeNstoT 1o 1eiu. BepostHocTs nonaganus nepsoro - 0,7,
BTOpOro -0,8. HaliTh BEpOSITHOCTh TOPAKEHUS LIEIH.

Pewenue: Tlyctb A - coObITHE, YTO 1I€JIb TOPAKEHA.
A1 -coObITHE, 4TO | CTpENIOK Momnai B Ieb.

A - coObITHE, UTO 2 CTPEIIOK TOTAaJ B IIEb.
Torna, P(A) = P(41+A42) = P(41) + P(42) - P(41 42) = 0.7+0.8-0.56 = 0.94.

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. [JaiiTe KiacCUYECKOE OMpeeeHUE BEPOSTHOCTH.
2. ChopmynupyiTe OCHOBHbIE TEOPEMBI TEOPUU BEPOSITHOCTEH.
Ilpakmuueckoe 3anamue 49

AKCHOMBI CT€pPEOMETPHUH

Teopernueckasi 4acThb
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81: T'eomerpust 10-11 xmacc [Tekct]: y4eOHMK It 00II€00pa30BaTEIBHBIX
yupexaenuit / Ilox pen. A.B. Iloropenosa. — M.: [IpocBemienue, 2018

3anaHm{ K IPAKTUYCCKOMY 3aHATHIO

Ha 3anstum paccmatpuBatorcs NeNe 1,3,5: I'eomerpust 10-11 knace [Tekcr]:
yaeOHUK Ui oOmieoOpa3oBarenbHbx  yupexaenudt / Ilom pea. A.B.
[Toropenosa. — M.: IIpocsemenue, 2018

Bonpockl kK NpaKTHYeCKOMY 3aHSTHIO
1. aliTe onpeenieHUE CTEPEOMETPUHU.
2. ChopMynupyiTe OCHOBHBIE aKCHOMBI CTEPEOMETPHH.

Ilpakmuueckoe 3anamue 50
IMapanieJbHOCTh NPSMBIX B MPOCTPAHCTBE
Teopernueckasi 4acThb

82: I'eomerpust 10-11 kmacc [Tekcr]: y4eOHMK mIs 0OIIEOOpa30BaTEIBHBIX
yupexaennii / [lox pen. A.B. Iloropenosa. — M.: [IpocBemienue, 2018

3anamm K IPAKTHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcs NeNe 1,2,3,7,8,13,15: T'eomerpus 10-11
kiacc [Tekct]: yueOHUK miis oOmieoOpazoBaTenbHbIX yupexaenuit / Tlox pen.
A.B. Iloropenosa. — M.: IIpocsemienue, 2018

Bonpocel K NpaKTHYeCKOMY 3aHATHIO
1. JaiiTe onpezaenieHre napauieabHbIX MPSMBIX B IPOCTPAHCTBE
2. ChopmynupyiiTe mpu3HaK MapayjieIbHOCTH MPSMBIX B IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 51

IIpu3Haku B3aMMHOI0 PACHOJI0KEHUS MPAMBIX. YTO0J MEK1Yy NPSIMbIMH.
B3aumHoe pacnoJsioxkeHne nNpsiMbIX U mJ10cKocrei. [lepnenaukyJisp u
HAKJIOHHAA K IVIOCKOCTH. YT0J MEKAY NPAMON U IJIOCKOCTHI0. TeopeMbl 0
B3aMMHOM PACIIOJIOKEHHH NPAMON U IJIOCKOCTH

Teopernueckasi 4acTb

82: I'eomerpust 10-11 kmacc [Tekcr]: y4ueOHUK miss 0OIIE0Opa30BaTEIBHBIX
yupexaenuit / [lon pen. A.B. [loropenosa. — M.: Ilpocsemienue, 2018
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3agaHus K NPaKTHYeCKOMY 3aHATHIO

Ha 3anstuu paccmatpuBatorcs NeNe 18, 20, 22, 23, 25, 27-30: I'eomeTrpus
10-11 knacc [Teker]: yueOHuK 11t 0611e00pa3zoBaTeNnbHbIX yupexkaeHuit / [lon
pen. A.B. [loropenosa. — M.: [Ipocsemienue, 2018

Bonpocsl kK npakTH4ecKOMY 3aHATHIO
1. ChopmynupyiiTe ornpeaeseHue NepneHANKYIIsIpa, HaKIIOHHOM, TPOEKIUH.
2. 3anummte GOpMyJTy s BBIYMCICHHUS YIJIa MEXIy TMpsSMON U
IUIOCKOCTBIO.
3. ChopmynupyidTe TEOpeMbl O B3aUMHOM pACMOJOKEHUHU TMPSIMOU U
IJIOCKOCTH.

Ilpakmuueckoe 3anamue 52
IepneHIUKYJIAPHOCTH MPSIMBIX B MPOCTPAHCTBE
Teopernueckasi 4acTb

83: TI'eomerpust 10-11 xmacc [Tekct]: y4eOHHK Juis 00IIe00Opa3oBaTEIbHBIX
yupexaennii / [lox pen. A.B. Iloropenosa. — M.: [IpocBemienue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3ansatum paccmarpuBarotcs NeNe 1-6, 9, 10, 12, 13, 17-20: I'eomeTpus
10-11 xmacc [Tekcr]: yueOHHK 17151 0011I€00pa3oBaTenbHbIX yupexaenuii / [lom pen.
A.B. IToropenosa. — M.: [Ipocsemienue, 2018

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. Kakue npsimMbie B MPOCTPAHCTBE HA3BIBAIOTCA MEPIIECHIUKYIISIPHBIMUA?
2. ChopMmynupyiiTe  TPU3HAK  TMEPHEHAMKYJISIPHOCTH  TPSMBIX B
IIPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 53

Teopema o Tpex nepnenauxyasipax. [IpusHaxku u cBoiicTBa NapaJuieJbHBIX
U NePHEeHIMKYJISPHBIX IUIOCKOCTel. PaccTosiHMe OT TOYKH /10 IJIOCKOCTH,
OT NPSAIMOM 10 INIOCKOCTH, PACCTOSTHUE MEKAY IJIOCKOCTAMU, MEKIY
CKPELIUBAKIUMHUCS NPAMbIMH, MEKAY POU3BOJIbHBIMHA Urypamu B
NPOCTPAHCTBE

Teopernueckasi 4acThb

83: Teomerpust 10-11 xmacc [Tekcr]: yueOHMK i 0OIe0Opa3oBaTEIbHBIX
yupexxaenuti / [Ton pen. A.B. Tloropenosa. — M.: TIpocBerienue, 2018
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Bazlamm K IPAKTUIC€CKOMY 3aHATHIO

Ha 3ansatum paccmarpuBarotcs NeNe 45-50,54-59: I'eomerpus 10-11 ximacc
[Tekct]: yueOHuK i oOmieoOpasoBarenbHbIX yupexaenud / Ilox pen. A.B.
[Toropenosa. — M.: [IpocBemienue, 2018

Bonpochl K NpaKTHYECKOMY 3aHATHIO
1. Chopmymupyiite Teopemy 0 3 epreHIUKYISIPax.
2. Kakue npsiMmble Ha3bIBAIOTCS CKPEIIUBAIOIIUMUCS ?
3. ChopmynupyiiTe Npu3HAK  MEPHEHIUKYISIPHOCTH  IJIOCKOCTEH B
MIPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 54

I[MapaJjieqibHOE IPOEKTUPOBaHKE U ero cBoiicTBa. Teopema o
IUIOLIAIU OPTOrOHAJIBLHOM NMPOEKIMH MHOI0YI0JIbHUKA. B3aumHoe
PacCI0JIOKEHUE POCTPAHCTBEHHBIX (PUIYP

Teoperuuyeckasi 4acThb
84: T'eomerpus 10-11 kmace [Tekct]: yueOHHMK st 00IIC00pa30BaTEIBHBIX
yupexnennit / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcss NeNe 30-34, 43-46, 48: I'eomerpus 10-11
kiacc [Tekcr]: yaeOHUK 1 001ieo0pazoBaTeNbHbIX yupexaenuit / [lox pen. A.B.
[Toropenora. — M.: IlpocBemienue, 2018

Bonpochl kK NpakKTHYECKOMY 3aHATHIO
1. HazoBuTe cBOICTBa MapauIeIbHOTO MTPOCKTUPOBAHMUSI.
2. 3anummte (GopMysTy HAXOXKICHUS TJIOMIATA OPTOTOHAIBHOU MPOEKITUU
MHOT'OYTOJIbHUKA.

Ilpakmuueckoe 3anamue 55
JlekapTOBBI KOOPAMHATHI B MPOCTPAHCTBE

Teoperuuyeckasi 4acTh

84: T'eomerpus 10-11 kmace [TekcT]: yueOHUK 1Is
oO1reo6pazoBarenbHbIX yupexaenuii / [lox pen. A.B. IToropenosa. — M.
[Ipocsemenne, 2018
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3agaHus K NPaKTHYECKOMY 3aHATHIO

Ha 3ansatum paccmarpuBarorcss NeNe 1, 2, 4-6, 9-11, 14: I'eomerpust 10-11
kiacc [Tekcr]: yueOHUK 11 001eoOpa3oBarenbHbIx yupekaenuit / [lox pen. A.B.
[Toropenora. — M.: IIpocBemienne, 2018

Bonpocsl kK npakTH4ecKOMY 3aHATHIO
1. KakuMu KoopJIMHAaTaMU XapaKTEpHU3yeTCsl TOUKa B MPOCTPAHCTBE?
2. 3anummute GopMyIly HAXOXKICHUSI CEPEIMHBI OTPE3Ka B IPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 56

JlekapToBa cHcTeMa KOOPAMHAT B NPOCTPAHCTBE. YpPaBHEHUE
OKPY’KHOCTH, C(pepbl, IIOCKOCTH. PaccTosiHUE MEXKIY TOUKAMH

Teopernueckast 4acTb

84: T'eomerpus 10-11 kmace [Tekcr]: yueOHUK T 001IIe00pa3oBaTeIbHBIX
yupexnennit / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3agaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3ansatuu paccmarpuBarorcst NoNe 1-15: I'eomerpust 10-11 knace [Tekcr]:
y4eOHUK JuIsi  oOmieoOpasoBaTenbHbIX  yupexaeHuit / Ilom pen. A.B.
IToropenora. — M.: IIpocenienue, 2018

Bonpockl k npakTHYeCKOMY 3aHATHIO
1. Kakumu  ¢dopmynamMu MOXKHO 3aJaTh ypaBHEHHE IIJIOCKOCTH B
MIPOCTPAHCTBE?
2. 3amumuTe QOpMyIy UISI HAXOKICHHUS PACCTOSHHUS MEXKIY TOYKAMH B
MIPOCTPAHCTBE.

Ilpakmuueckoe 3anamue 57

BekTopsl. leiicTBUA ¢ BeKTOPpaMHU. /IelCTBUSA ¢ BEKTOPaMH,
3aJlaHHBIMHU KoOpaAMHaTaMu. CKajIsipHOe NPou3BeleHHue BEKTOPOB.
BexkTopHoe ypaBHeHHe NPAMOM U II0CKOCTH. M cnioib30BaHuEe BEKTOPOB
NPHU J0Ka3aTeJbCTBE TEOpEM CTepeoMeTPpHH

Teoperuyeckas 4acThb

84. ['eomeTrpus 10-11 KJIacc [Tekcr]: Y4EOHUK JUTS
obmeoOpazoBarenbHbix yupexiaenuit / Ilog pea. A.B. IloropenoBa. — M.:
[Ipocsemenne, 2018
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3agaHus K NPaKTHYeCKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 50, 51, 53-58, 65, 66: I'eomerpus 10-11
kiacc [Tekcr]: yaeGHUK 11 001eoOpa3oBarenbHbIx yupeskaenuit / [lox pen. A.B.
[Toropenora. — M.: IIpocBemienne, 2018

Bonpochl kK NIpakKTHYECKOMY 3aHATHIO
1. laiiTe moHsITHE BEKTOpA.
2. Kakue BekTOpa Ha3bIBAIOTCS KOMILJIAHAPHBIMU?
3. 3anuiute GopMyITy ISl HAXOXKIEHHS CKAISIPHOTO MPOU3BEICHHS BEKTOPOB.

Ilpakmuueckoe 3anamue 58

Pazinynbie BUABI MHOTOrpaHHnKoB. X n3odpaxenusi. Ceuenus,
Pa3BepPTKH MHOTOTPAHHUKOB. BUbl cUMMeTpHii B IPOCTPaHCTBE.
CumMeTpHus TeJl BpallleHUs1 ¥ MHOTOTPAHHUKOB

Teoperuuyeckasi 4acThb

85: I'eometpus 10-11 xmace [Teker]: yaeOHUK 17151 00111e00pa30BaTEIbHBIX
yupexnenuit / [Tox pen. A.B. IToropenosa. — M.: [Ipocsemenue, 2018

3agaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3ansatun paccmarpuBatotrcst NeNe 2-5: I'eomerpus 10-11 kmace [Tekcr]:
yueOHUK 1 0011e00pazoBaTesibHbIX yupexaenut / [Tox pea. A.B. Iloropenosa. —
M.: Ilpocsemenue, 2018

Bonpochl K NpakKTHYECKOMY 3aHATHIO
1. IlepeuncnuTe OCHOBHBIE BUJIbI MHOTOTPAHHUKOB.
2. Kakue BUIbI CHMMETpPHI B MPOCTPAHCTBE BBI 3HACTE?

Ilpakmuueckoe 3anamue 59-60
Mpuzma

Teoperuuyeckasi 4acTh

85: I'eomerpus 10-11 kmace [Teker]: yueOHMK Tt 001IIC00pa30BaTeIbHbBIX
yupexnenuit / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018

3aI[aHI/Iﬂ K IIPAKTUHYC€CKOMY 3aHATHIO
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Ha 3anatum paccmartpuBatorcs NeNe 7, 9-16, 23: I'eomerpus 10-11 xmacc
[Texct]: yueOHuK i oOmieoOpasoBarebHbIX yupexkaenud / Ilom pen. A.B.
[Toropenosa. — M.: [IpocBemienue, 2018

Bonpochl kK NpaKTHYE€CKOMY 3aHSTHIO
1. laiiTe onpeaeeHUE IPU3MBI.
2. Kakue BUJIbI IPU3M BBI 3HaeTE?
3. [lepeuncnure 3ME€MEHTHI, U3 KOTOPBIX COCTOUT IIPHU3MA.

Ilpakmuueckoe 3anamue 61
Hapaienenunen

Teoperuuyeckasi 4acTh

85: T'eometpus 10-11 kmacc [Tekct]: y4eOHHMK Juis 00IIe0Opa3oBaTEIbHBIX
yupexaennii / ITox pen. A.B. Iloropenosa. — M.: [IpocBemenue, 2018

3anamm K IPAKTHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 26-29, 32: I'eomerpus 10-11 xmacc
[Texcr]: yueOHuk i oOiieoOpasoBarenbHbIX yupexnaenud / Ilox pen. A.B.
[Toropemora. — M.: IIpocBemienne, 2018

Bonpocsl k npakTHyecKkoMy 3aHATHIO
1. JlaiiTe onpenenenue mapaiieiaenumesa.
2. HazoBuTe OCHOBHBIE CBOWMCTBA Mapaljieenune/a.
Ilpakmuueckoe 3anamue 62-63
IMupamuga

Teoperuuyeckasi 4acTh

85: I'eomerpust 10-11 kmacc [Tekcr]: y4eOHUK i 0O0IIE0Opa30BaTEIBHBIX
yupexaenuit / Ilon pen. A.B. Iloropenosa. — M.: IIpocsemenue, 2018

3a)1amm K IPAKTHIC€CKOMY 3aHATHIO

Ha 3amsarum paccmarpuBarorcs NeNe 35-39, 41, 43, 45, 48-50, 56-61:
I'eomerpuss 10-11 xmacc [Tekct]: yueOHuk 1 001IE00pa30BATEIBHBIX
yupexaenuit / [lox pen. A.B. [Toropenosa. — M.: IIpocsemienue, 2018

Bonpocsl k npakTHyeckoMy 3aHATHIO
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1. TaiiTe onpenesieHre NUpaMubl.
2. Kakast nupamuia Ha3bIBaeTCsl yCEUEHHOM ?
3. HazoBuTE OCHOBHBIE 2JIEMEHTHI MTUPAMUBI.

Ilpakmuueckoe 3anamue 64-65

uaunap

Teoperuuyeckasi 4acThb

86: Teomerpums 10-11 kmacc [Tekcr]: y4eOHMK JIsi 0OMmICOOpa30BATEIBHBIX
yupexnenuti / [lox pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstum paccmarpuBatorcs NeNe 1,3,5,6,7: T'eomerpus 10-11 xmacc
[Texcr]: yueOHuKk i oOmieoOpasoBarenbHbIX yupexaenuid / Ilom pen. A.B.
[Toropenosa. — M.: IIpocBemienue, 2018

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. ChopmynupyiiTe ornpeaesieHue MUINHAPA.
2. Uto Ha3pIBaeTCsA 00pa3yrome muinHapa?

Ilpakmuueckoe 3anamue 66-67
Konyc

Teoperuuyeckasi 4acTh

86: T'ecomerpus 10-11 kmacc [Tekcr]: ydueOHHK a1 00IICOOpa30BATEIBHBIX
yupexnenuii / [Tox pen. A.B. IToropenosa. — M.: [Ipoceemenue, 2018

3aZ[aHI/IH K IPAKTUYIC€CKOMY 3aHATHIO

Ha 3anstun paccmarpuBatorcs NeNe 9, 11-15, 21, 23, 27: T'eometpus 10-11
kiacc [Tekcrt]: yueOHuk 1t 001meoOpazoBaTenbHbIX yupexaeHuid / [log pen. A.B.
[Toropenosa. — M.: [IpocBemenue, 2018

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO
1. ChopmynupyiiTe onpezeneHne KoHyca.
2. B uém oTiinune KoHyca OT yCeYEHHOTO KOHYCA.
3. [HaiiTe moHsTHE OOpa3yroIIeii KOHyca.

Ilpakmuueckoe 3anamue 68-69
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Hlap

TeopeanecKaﬂ qacTb

86: T'ecomerpus 10-11 kmacc [Tekct]: ydeOHHK s 0OIICOOpa30BaTEIbHBIX
yupexnaenuit / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018

3agaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3amstum paccmarpuBarorcst NeNe 29, 31, 32, 36, 37, 43, 52: 'eometpust
10-11 xmacc [Tekcr]: yueOHuK 1yt 0011Ie00pa3oBaTeNbHBIX yupexkaeauii / [Tox pe.
A.B. Ioropenosa. — M.: [Ipocsemienue, 2018

Bonpockl Kk NpaKTHYECKOMY 3aHSTHIO
1. Kakoe Teno BpaleHus: Ha3bIBaeTCs Mapom?
2. Jlaiite monsTue chephl.

Ilpakmuueckoe 3anamue 70
O0bém napasiesienunena

Teoperuuyeckasi 4acThb

87. Teomerpus 10-11 kmacc [Tekct]: y4eOHMK sl 0OIICOOpa30BATEIBHBIX
yupexnenntt / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anaruu paccmatpuBatorcs NeNe 1-6, 11-13: I'eomerpus 10-11 xmacc
[Texcr]: yueOHuK i1 oOmieoOpa3oBarenbHBIX yupexaenuid / Ilom pemn. A.B.
[Toropenora. — M.: IlpocBemienue, 2018

Bonpocel K NpaKTHYECKOMY 3aHATHIO
1. JlaiiTe onpeenieHre quaroHaiu napajijiesienumea.
2. 3anumurte GopMyIly JJ1 HaXOXKIEeHUs 00bEMA Mapasuiesenume/a.

Ilpakmuueckoe 3anamue (1
O0bEéM npu3MbI

Teoperuuyeckasi 4acTh

87: Teomerpus 10-11 xmacc [Tekcr]: ydeOHMK 1 0OIIe0Opa3oBaTEIbHBIX
yupexxaenutii / [Ton pen. A.B. Tloropenosa. — M.: TIpocBerienue, 2018
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3aI[aHI/IH K IPAKTUYCCKOMY 3aHATHIO

Ha 3anstuu paccmatpuBatorcs NeNe 19, 21, 22, 27-30: T'eomerpust 10-11
kiacc [Tekcr]: yueOHUK 1 00111e00pazoBaTeNibHbIX yupexaenuit / [lox pen. A.B.
[Toropenosa. — M.: [IpocBemienue, 2018

Bonpochl K NpaKTHYECKOMY 3aHATHIO
1. 3anummmure GopMyty A HAXO0XKICHUS MOTHON MOBEPXHOCTU IPU3MBI.
2. 3anumute QopMyny JUISI HaxOXIACHHS 00bEMa MPsIMOW, HAKIOHHOM
MPU3MBIL.

Ilpakmuueckoe 3anamue 72
O0béM nupamuabl

Teopernueckasi 4acThb

87: Teomerpus 10-11 xmacc [Tekcr]: ydeOHHMK i 0OIe0Opa3oBaTEIbHBIX
yupexnenuii / [Tox pen. A.B. IToropenosa. — M.: [Ipoceemenue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anatum paccmarpuBatorcs NeNe 33-37, 46: I'eomerpus 10-11 xmace
[Texct]: yueOHuk i oOmieoOpasoBarenbHbIX yupexnaenud / Ilom pen. A.B.
[Toropemora. — M.: IIpocBemienne, 2018

Bonpockl K NpaKTHYeCKOMY 3aHSTHIO
1. 3anumure Gopmymny A HAXOXKICHUS TUPAMUJIBIL.
2. JlaiiTe onpeziesieHne TeTpalipa.

Ilpakmuueckoe 3anamue (3
O0bém nuannapa

Teoperuuyeckasi 4acTh

88: T'eomerpus 10-11 kmacc [Tekcr]: yueOHHK masi 0OIICOOpa30BaTEIBHBIX
yupexaenutt / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018

BaHaHI/IH K IIPAKTHYC€CKOMY 3aHATHIO
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Ha 3anstum paccmarpuBatorcs NeNe 1-3: T'eomerpust 10-11 kmace [Teker]:
y4eOHUK 11 0011eo0pazoBaTeNbHbIX yupeskaenuit / [Tox pea. A.B. Iloropenosa. —
M.: Ilpocgemienue, 2018

Bonpockl kK NpaKTHYeCKOMY 3aHSATHIO
1. 3anumure Gopmyiy A HaXOXKIEHU 00bEMA LIUITUHIPA.

Ilpakmuueckoe 3anamue (4
O0béM KoHyCa

Teoperuuyeckasi 4acThb

88: Teomerpus 10-11 wmacc [Tekcr]: ydeOHWK i 0OmICOOpa30BATEIBHBIX
yupexnennti / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemienue, 2018

Saz[amm K IPAKTUHYICCKOMY 3aHATHIO

Ha 3anstum paccmarpuBarorcst NeNe 7-11, 15-18: TI'eomerpus 10-11 xrmacc
[Texcr]: yueOHuk i oOmieoOpasoBarenbHBIX yupexaenuid / Ilom pen. A.B.
[Toropenosa. — M.: IlpocBemienue, 2018

Bonpockl kK NpaKTHYeCKOMY 3aHATHIO

1. ITo xakoii (popmysie BeIUHCIsAEeTCI 00bEM KOHYCa?

2. JlaliTe MOHATHE YCEUEHHOTO KOHYCA.

Ilpakmuueckoe 3anamue (5
O0bém mapa

Teoperuuyeckasi 4acTh

88: Teomerpus 10-11 xmacc [Tekcr]: ydueOHHMK i 0OIIe0Opa3oBaTEIbHBIX
yupexnenuii / [Tox pen. A.B. IToropenosa. — M.: [Ipoceemenue, 2018

3aZ[aHI/IH K IPAKTUHYIC€CKOMY 3aHATHIO

Ha 3anstum paccmarpuBarotcst NeNe 21-24,27-30: T'eomerpus 10-11 xmacc
[Tekct]: y4eOHMK st oOmieoOpa3zoBarenbHbIX yupexnenuit / I[lom pen. A.B.
[Toropenosa. — M.: [IpocBemienue, 2018

Bonpockl kK NpaKkTHYeCKOMY 3aHATHIO
1. laifTe nousaTue paauyca mapa.
2. 3anumuTte GopMyIly A HAXO0XKJIeHUs 00bEMa 11apa.

Ilpakmuueckoe 3anamue 76-77
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ILnomans 00KOBOM MOBEPXHOCTH TeJl BPALCHUSs

TeopeanecKaﬂ qacTb

88: T'eomerpus 10-11 xmacc [Tekcr]: yueOHHK masi 0OIICOOpa30BaTEIBHBIX
yupexnaenuit / [Tox pen. A.B. Iloropenosa. — M.: [Ipocsemenue, 2018

3ajaHus K NPAKTUYECKOMY 3aHATHIO

Ha 3anstuu paccmatpuBatorcs NeNe 36, 38, 39, 42-44: T'eomerpust 10-11
kiacc [Tekct]: yueGHUK 11 001eoOpa3oBarenbHbx yupexkaenuit / [lox pen. A.B.
[Toropenora. — M.: IIpocBemienne, 2018

Bonpochl kK NIpakKTHYeCKOMY 3aHSITHIO
1. JlaitTe moHATHE TE BpAILICHUS.
2. 3anummmte (GOpMyIIbl JUIsl BEIYUCICHUS OOKOBOM MOBEPXHOCTH IMJIMHJPA
Y KOHYca.

Cnmcok pekoMeH/1yeMOii JIUTepaTypbl
Cnucox 0CHOBHOM JINTEPATYPbI
1. AnreOpa m Havama maremarudeckoro anammsa. 10-11 xmaccer [Tekcr]:
yueOHUK 1 001eoOpa3oBarenbHbIX yupexkaenuit / [lon pen. A. H. Koamoroposa.
— M.: TIpocsemienne, 2020.
2. Teomerpuss 10-11 xmacc [Tekct]: yueOHuK it oOreoOpa3oBaTEIbHBIX

yupexnenuit / [Tox pen. A.B. IToropenosa. — M.: IIpoceemienue, 2018.

Cnucok 10n0JIHUTEIbHOM JINTEPATYyPhI

1. Koran, E. A. Teopusi BeposTHOCTE W MaTeMaTH4ecKash CTaTHUCTHKA:
yueOnuk / E.A. Koran, A.A. IOpuenko. - Mocksa: NH®OPA-M, 2020.
https://znanium.com/catalog/product/1044968
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