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D010-MaremaTnka neaarorrepin gasipJay oijaim 0epy 0arnapJjamachl 00ibIHIIA
JOKTOPAaHTypara TYyCyllljlepre apHaJFaH Cypakrap Ti3imi

Bipinmi 6/10k OolibiHIIA cypakTap/ Bonpockl 1o mepsomy 0J10Ky

001

BapinbIk ymriHmm peTTi yHHYIOYPHIITH MaTPULATAPMEH OPBIHAYBICTHIPHIMABI YHUYIIOYPHIIITHI
MaTpHULAHbI Taly KepeK. YVHuyuobypviumusl e TUaroHAJABIK 3JeMEHTTepl 1, al AuaroHainaH
TOMEH OpPHAJIACKaH AJIEMEHTTEP1 HOJIbI'e TeH KBaJpaT MATPHUIIAHbI alTaIbL.

Haiinure yHUTpEyrojipHyI0 MaTpUIly, KOTOpas KOMMYTAaTHBHAa CO BCEMH YHUTPEYTOJbHBIMU

MaTpUuLaMU TPETBErO IMOPsSAKA. YHUTPEYroJIbHAas MaTpulla — 3TO KBajgpaTHas MaTpHlia,
JUarOHaJIbHBIE AJIEMEHTHl KOTOPOW paBHBI 1, a 3JIEMEHTHI, JIEXKAIIKUE I10J IUarOHaJIbI0, PABHBI
HYJIIO.

002

S ={{1},{2,5},{3},{4,6,7}} xubb A = {1,2,3,4,5,6,7} sxubIHbIHbIH GosikTEyi O0Ta Ma?
benikTey OonraH xaraiiia OFaH COMKECTI 9KBUBAJICHTTIK KATHICTHIH OapibIK 3JI€MEHTIH
KOpPCETY KepeK.
Senstercst u MHOKecTBO S = {{1},{2,5}, {3}, {4,6,7}} pasOuenuem MHOXecTBa A =
{1,2,3,4,5,6,7}? Ecnu na, TO BCe 3JIEMEHTHI COOTBETCTBYIOIIETO OTHOIICHUS SKBUBAJICHTHOCTH.
003
BipTekTi CBI3BIKTBI TEHZAEYJIEp KYHECiHIH KOMIUIEKC CaHJIap ©pICIHIEri >Kalmbl HIemIimMi MeH
KaHJal na O1p ipreii menrimaep xxyiecid Tady Kepek:

X1 +2x, —3x3 +3x, =0,

31 +2x, —x3+x4 =0,

X1+ x5 —2x3+2x, = 0.
Haiinute oOmiee pemeHre U Kakyro-1u00 (QyHIaMEHTaIbHYIO CUCTEMY PEIICHUN OTHOPOIHOM
CHCTEMBI JIMHEHHBIX YPaBHEHUH HaJl OJIeM KOMIUIEKCHBIX YHCEe:

X1 +2x, —3x3 +3x, =0,

31 +2x, —x3+x4, =0,

X1+ x5 —2x3 +2x, = 0.
004
X? —6X? +15X —14 xkonMyIIeNirinin pauonan Tyoipiepi-2.
X? —6X? +15X —14 K paiMoHaJIbHbIE KOPHU MHOTOYJICHA?
005
A ={1,2,3,4,5} xubiabHna 1p2 xone 2p3 O0naThIHIAN €H Killli p SKBUBAJICHTTIK KOPCETiHI3.
[TocTpouTh HauMeHblIIee OTHOILIEHHE YKBUBAJIEHTHOCTH p Ha MHOXecTBe A = {1,2,3,4,5}, Takoe,
yro 1p2 u 2p3.
006
A? = A Tewmirin KaHaFaTTaHIIBIPATHIH KBaJpaT A MaTpuuacel uoemnomenmmi JET aTaylajbl.
BapibIk ekiHII peTTi UAEeMIIOTEHTTI MaTpULlAIap/ibl TAOBIHBI3.
KBanparnas mMatpuna A, yJOBIETBOpSIONmIas paBeHCTBY A% = A, Ha3bIBAETCA UOMNOMEHMHOIL.
HaiinuTe Bce MIeMNOTEHTHBIE MAaTPHUIBI BTOPOTO TIOPSIIKA.
007
g(X)=X’—-X?+ X +1 xenmymerniri Q[ X]-Te KeATIpiIMEHTIH KOIMYIIETIKKE KiKTeTe Me?



Paznaraercs mu MHOTOWIEH g(X) =X’ —X° + X +1 Ha Q[ X ]| HENPHUBOAUMBIC MHOXHUTEIH?

008

{y2—7xy+4x2+13x—2y—3 =0,
y? —14xy +9x? +28x —4y—-5=0
pe3yJIbTaHTHIHBIH KaCUETTEPIH Maiiianany apKbLIbl HMICHIiHI3.

Pemnre  cucreMy — ypaBHEHMH — MCIOJIB3ys ~ CBOMCTBA  PE3ysbTaHTA  MHOT'OYJICHOB:
{y2—7xy+4x2+13x—2y—3 =0,

y? —14xy +9x? +28x —4y—-5=0

009

Haxtel cangapasiH R sxublHbIHAA apb < a? = b? GuHapiblK KaThickl OepilreH. p OUHAPIBIK
KATBICHIHBIH JKBHUBAJECHTTIK KATbIC E€KEHIH JSJeNCHI3 JKOHE SKBHBAJICHTTIK KiacTap/bl
TaOBIHBI3.

Ha MHoOXecTBe AeifcTBUTeNbHBIX umcenl R 3agaHo OGuHapHOoe oTHomeHHe apbh < a? = b2,

TEHJAEYyJIep KyHeciH KOIMYIIETIKTepAiH

Jokaxure, 41O p ABIAETCS DKBUBAJICHTHBIM OTHOLIEHWEM W  HaWJUTE  KJIACCHI
JKBUBAJICHTHOCTH.
010

A? = E TeHziriH KaHaraTTaHIBIPaThIH KBAaApaT A MaTpULACHl UHE0JIOMUEmI JEINl aTaaibl,
MyHJarel E — Oipiik Matpuna. bapiaslk eKiHII peTTi HHBOJIIOTUBTI MaTpPHUIIATIapAbl TAOBIHBI3.
KBagparHas matpuniad, y10BIeTBOPAIOIIAS pABEHCTBY A? = E, Ha3bIBACTCS UHBONIOMUBHOIL, TTIE
E — emuanynas Matpuia. Haliiure Bce MHBOIIOTHBHBIE MATPHUIIBI BTOPOTO TOPSIIKA.

011

Exinmn mopexerni KONMYIIETIK panroHal CaHJap epiciHe KaTBICTBHI KENTIPUIETIH KOIMYIIETIK
0oy YIIiH KaHJal mapT OpbIHAATYbI KepeK.

Kaxkoe ycrnoBue 10JKHO OBITH BBITIOJIHEHO, YTOOBI MHOTOWIECH BTOPOH CTENEeHU ObLT MHOTOYJICH,
MPUBEICHHBIN OTHOCUTENIBHO TOJIS PallMOHABHBIX YHUCE.

012

n-un perri  KBagpar A MaTrpuIlacklHAaH  OHBIH ~ opOip  d2JEMEHTIH  anreOpaliblK
TOJIBIKTAYBIIITAPBIMAH AYBICTBIPY KOHE TPAHCIIOHUPIICY apKbUIBI aJIbIHFaH A* Marpuracel A
MaTpULIaChIHA Jcancapirac mampuya nen aranaapl. Kemeci martpunara skamcapiiac MaTpUIlaHbI

TaOBIHBI3: A = (Ccl Z)

ManI/II_[a, MOJIyUCHHAasA IMyTEM 3aMCHBI KAXKXIO0TO JJICMCHTA KBaﬂpaTHOﬁ MaTpulbl A Inopsaka n
€ro anre6pa1/1quKHM JOIMOJIHCHUEM MW TpPaHCIIOHHWPOBAHUA, HA3BIBACTCA npucoeduHeHHoﬁ

mampuyeu matpuubl A. Haliaute nprcoeIMHEHHYIO0 MATPUILY JI1 MaTpUIbl A = (Ccl b)

d
013
f(X1, X2, X3) = X3 + X3 + X3 — 3X,X,X5 CUMMETPUSLIIBI KOIMYILENIrH AJIEMEHTap
CHMMETPHSIIB KOIIMYIICTIKTEPICH KOIIMYIIEIIK TYPiHAe )Ka3bIHbI3.
Beipasuth cumMerpudeckuit  Muorounen f(Xq,Xp, X3) = X3 + X3 + X3 — 3X,X,X; uepes
DIIEMEHTAPHBIE CHMMETPUYECKHNE MHOTOUJICHBI.
014
f(X)=X*-2X>-7X?-10X +1 KOIMYIIEIiri pal{oHal cajap epiciHe KaTBICTBI KENTipije
me?
f(X)=X*-2X>-7X? -10X + | OpUBOAUTCS JOX  MHOTOWIEH  OTHOCHUTEIBHO  TOJIS

paroHaIbHBIX Yncen?

015

k Momysbl GOMBIHIIIA @ CaHBI JKATaThIH KOPCETKII §-HbIH MiHACTTI Typae @ (k) caHBIHBIH
Oenriii 6071aTBIHBIH TYCIHIAIPIHI3AED.

[TosicauTe, 4TO MOKa3aTeNnb O, K KOTOPOMY OTHOCHUTCS YHCIIO a IO MOAYTy K, 00s13aTeIbHO
sBisieTcs penurenem ancia ¢(k).

016

Keneci R — R Oelineneynepi 6epiires:



a)x » x%b)x —x;c)xH’z—C;d)xHO.

Ocksl Geiineneysepaid KaiicsiiapbianreopanapasH(R, +) = (R, +)romomoph sl (130MOpHTHI)
OcitHeneynepi OOJIbIN Ta0bLIabI?

Hanbl cnenyromnmue oroopakenust R — R:

a)x = x%b) x & —x; o)x Hg;d)x - 0.

Kaxkue u3 3Tux oToOpakeHU SBISIFOTCS TOMOMOPGHBIMH (M30MOP(PHBIMU) OTOOPAKEHUSIMU
anreop (R, +) — (R, +)?

017

Jlopexeci 3-TeH apTHaiiTeIH Kenmymlenikrep KeHicriringe 1,x,x2,x3 6asucinen 1,x —
a, (x — a)?, (x — a)? 6asucine kelry MaTpuIachIH Taby Kepek.

B mpocTpaHcTBEe MHOTOYICHOB CTENEHM HE BBHINIE 3 HAWTH MaTpHIy Iepexoaa OT Oasmca
1,x,x%,x3 x 6asucy 1,x — a, (x — a)?, (x — a)3.

018

X3 —7X +y =0 rtengeyinin 6ip Tybipi Gacka TyOipiHEH €Ki ece YIKEH OONaThIHIAM Y-HbI
TaOBIHBI3.

HaiiTu 3Ha4yeHue y, MpH KOTOPOM OJMH M3 KOpHeil ypasHenus X3 —7X +y =0 B 1sa pasa
0O0JIBIIIE IPYrOTO KOPHSL.

019

KBazmparThlH CHMMETPHSIIAPBI TPYIIACHIHBIH KOOCHTY KeCTECIH KYPBIHBI3.

CocrtaBTe Ta0JIMIly YMHOXKEHUS TPYIIBI CAMMETPUU KBaIpara.

020

Henpaig Oenrimrepi 6ap xoHE HOJBIH OOJTIIITEePl )KOK aKbIPJIbl CAKMHAJIAPFA MbICa1ap
KENTIpiHi3.

[TpuBeauTe NPUMEPHI KOHEYHOTO KOJIBLIA C JICTUTEIISIMU HYJISI 1 KOHEYHOTO KOJIbIla 0e3
JIEIUTENIeH HYJIS.

021

Keneci kenmymenikrep Q[X, Y] cakuracsinaa kenTipinren 6osa ma:

a) 3X2 —Y;

B) X* + Y% 4 2XY?

021

HccnenoBaTh Ha MPUBOIUMOCTH B Koutblie Q[X, Y] crnemyromnme MHOTOUIICHBI:

a) 3X2 —Y;

B) X* + Y% 4 2XY?

022

a b .

b | a,b € Z3{ marpunanap >KMBIHBIHBIH MaTpULATapAbl KOCy oHE KeOeHTy
—-b a

amaJijapblHa KaTbICThl ©pIC KYPAaNUTBIHBIH KOHE OHBIH MYJIbTHIUIMKATHUBTI I'PYNIACHIHBIH peTi 8-

re TeH Irpymna eKeHiH JaJesIeHI3.

a b
JlokaxxuTe, 4T0 MHOYKECTBO MATPULL b a | a,b € Z5{ o6pasyer mone OTHOCHTENBEHO

oreparuil CII0KCHHUSI ¥ YMHOKCHHSI MaTPHIl, U YTO €ro MYJIbTHILNTUKATHBHAS TPYIIa SBISETCS
rpynmnou nopsaka 8.

023

HpioroH ¢opMynanapblH NaiiagaHblll  Sq,Sy,S3 JAOPEXKENK KOCBIHIABLIIAPBIH JIIEMEHTap
CUMMETPUSIIBIK KOTIMYIIETIKTEP apKbUIBI Ka3bIHBI3.

C wucnonb3oBanueM @opmyn HploToHa BBIpa3uTh CyMMBI CTENEHEH Sp,S,,S3 4epe3
AIIEMEHTAPHBIE CHMMETPUYECKHE MHOTOUJICHBI.

024

[1;4,1,4,1,4,...] mekTeyci3 y3miKCi3 OOJIICTIHIH MOHIH TaOBIHBI3.

BeraucinTh 3HaueHne OeCKOHEUHOW HenpepbIBHOU npodu [1;4,1,4,1,4,...].



025
x? — 5y% = 1 TenyeyiH HaTypal caHap KUbIHBIHAA MIEKTEYCi3 y3aiKci3 GomeKTepain
KACHETTEPIH MMai1ajJaHbIN MeTiHi3.

PemuTh B HATYpPaIBHBIX YHCIAX ypaBHeHHe X — 5y% = 1 ucrmonb3ys CBOMCTBA GECKOHEYHBIX
HETPEPHIBHBIX APOOEii.
026

L .. 212\ (12 2
Bekropnap xyiiecin oproHopmananFan 6a3ucKke AeHin TONBIKTBIPLIHES: (,2,2), (5,5, —35)-

212\ (12 2
JIOTIIOJIHUTE CHCTEMY BEKTOPOB JI0 OPTOHOPMHUPOBAHHOTO 0a3uca: (5 '3 5) , (5 30 5).
027
Wpparmonan canapabl MeKci3 Y3iKci3 O6IIeK TypiHae KOPCeTiHi3:
a) V2, 8) V3, 6) V5.
[pencTaBUTh HPpPAIIMOHATBHBIC YUCIIA B BUJIC OCCKOHEUHBIX HETIPEPHIBHBIX JIPOOCH:
a) V2, 9) V3, 6) V5.
028
111x = 75 (mod 321) cainbICTBIPYbIH IIEIIiHi3.
Pemmts cpaBuenne 111x = 75 (mod 321).
029
OpicrepaiH KeHEeHiM Topekenepid TaObIHbI3:
2) @ € Q(v2,V3); b) @(v2) € @(v2, ¥5).
HaiinuTe cTeneHp paciiMpeHus MOJICH:
a) @ c Q(V2,V3);b) @(V2) c @(v2, ¥5).
030
x°> + x + 8 = 0 (mod 7) canbICTHIPYBIH MIENTiHi3.
Pemnnts cpaHenue x° + x + 8 = 0 (mod 7).
031
TenpaeyaiH anmsl MENIMiH K9He AepOec HIeNiMiH Tall:
("= 3x)dy + 2xydx = 0 ; y | xeo=1
Haiinure obuee u yactHoe pemenue ypasHenus: (°— 3x2)dy + 2xydx =0 ; y | xo=1
032
JuddepeHnmanaplk TeHACY IiH Kbl HHTETPAJIbIH TaIl:

(hly—zx)dx+(£—2yjdy =0
y

(hly—zx)dx+(£—2yjdy =0
y

Haiigute o6t mHTEerpan audQepeHnanbHOro ypaBHEHUS:

033

TypakTel ko3 punnentti 1I-111 peTTi ChI3BIKTHIK O1pTeKTI AudpepeHnanblK TeHIey 1
meminiz: y’ +4y’ +8y=0.

Pemmre nuneitHoe ogHopoHOE AuddepernnansHoe ypaBHeHHe 11-ro mopsijika ¢ mocTOsTHHBIM
kosddurmentom y” +4y’ +8y=0.

034

y
Bipinmi perti nuddepennuan Tenaeymi memigiz: y' =e* + Y

X
sy
Pemute muddepeHImansHoe ypaBHEHHE IEPBOTO MOPAAKA J' = e* + =,
X

035



Yuriamn perti nuddepeHranapik TeHASY I MenTiHi3: y/// =x+sinx

Pemute muddpepeHuansHoe ypaBHEHHE TPEThero mopsaaka y” = x +sin x.
036

Ocer # = {8, 4, 1} xoHe b= {2, —1, 1} BekTOpIapbIHa CaJBIHFAH NapaJIeIOTPAMMHBIH

ayJanbiH ecenteiz ¢ = {8,4,1} u b— {2,-1, 1}.

BbIuKcIMTh 10116 HapauieiorpaMma, IIOCTPOEHHOro Ha Bekrtopax ¥ = {8,4, 1} u &= {2,
-1, 1}.

037

Tebenepi A(2; -1; 1), B(5; 5; 4), C(3; 2; -1), D(4; 1; 3) HyKkTenepinae opHAIACKaH TETPAdPIiH
KOJIEMIH €CEIITEHI3

Brrancnuts 00beM TeTpadapa, BEPIIMHBI KOTOPOTo HaxoaaTces B Toukax A(2; -1; 1), B(5; 5; 4),
C(3;2; -1), D(4; 1; 3).

038

@ ={2;-2; 1}, b ={2; 3; 6} BexTopnapablH apacblHarbl OYPBIIITHI TaIl.

BeranciuTh CHHYC yriia, 00pa3oBaHHOro BekTopamu & ={2; -2; 1}, b ={2; 3; 6}.

039

A(1;15-1), B(2;-1;3), C(-4;7;5) YIIOYPBIIIBIHBIH Tebenepi OepiireH.
B Te0eciHiH imKi OYpBHIIIBIHBIH OUCCEKTPUCACHIHBIH Y3bIH/IBIFBIH TAOBIHBI3

Hanbl BepmuHbl Tpeyrombauka A(l; 1; -1), B(2; -1; 3), C(-4; 7; 5). Beiuucnuth AnuHy
OMCCEKTPUCHI €ro BHYTPEHHETO yTJa MpH BepimuHe B.

040

Tysy Ml(-1; 6; 6) xome M2(3; -6; -2) exi HykrtemeH oteni. OHBIH KOOPIWHATAJIBIK
YKA3bIKTHIKTAPMEH KUBLUIBICY HYKTEJIePiH TaObIHbI3.

[Tpsimast mpoxoaut yepes nBe Touku Mi(-1; 6; 6) u M2(3; -6; -2). HaliTu TOouku ee nepecedeHus ¢
KOOP/IMHATHBIMH IIIOCKOCTSIMHU.

041
2
Vx +1-1
lim ——————— mieriun Ta6bIHBI3
0 Jx?+16 -4
2
X

v 1-1

. +
lim T HAaWTH TIpeae
=0 x*+16 -4
042
Vi+x* =1 .
lim ——— WIEriH TaOBIHBI3
x—0 X
Vi+x* -1
lim ————— HaliTu npezen
x—0 X
043
. l—cosx .
lim > HIETiH TAOBIHBI3
x—0 X
. l—cosx
lim > HAWTH Tpeaen
x—0 X
044

x+1)
lim ( j [IETIH TaOBIHBI3

X—>0 x_2



x+1)
hm( j HaWTHU IIpenesn

X—>0 x J— 2

045
2 —

lim w LIET1H TaOBIHEI3
x—2 8 —-x

o o x?=T7x+10 .

lim ——————— naiitu nipenen
x—2 8 —X
046

y =tg"*3x-arcsin 2x’ QYHKIMACHIHBIH TyBIHIBICHIH TaOBIHBI3

y = tg*3x - arcsin 2x° npoauddepeHupoBaTs 1aHHYI0 (YHKIHIO
047

arccosx

y= (YHKIUSACHIHBIH TYBIHBICHIH TAOBIHBI3
Nx+5

arccosx

y= HAWTH NPOU3BOJIHYIO JAHHYIO (DYHKIUIO
Nx+5

048
_log,(3x—7)

o ctg7x’
_log,(3x—17)
- ctg7x’

(YHKUMSACHIHBIH TYBIH/IBICBIH TaOBIHBI3

HaWTH MPOU3BOAHYIO JAHHYIO (DYHKIIUIO

049

2
X +1
. (YHKIUSCHIHBIH TYBIH]IBICBIH TAOBIHBI3
-

2
j HaWTU MTPOU3BOHYIO JTAHHYIO (PYHKITHIO

050
y=x" =3x’ QYHKUMACHIHBIH SKCTPEMYM HYKTENEPiH TaObIHbI3

Hccnenosath Ha SKCTpeMyM GYHKIMIO Y = Xx° — 3x°
051

Ve 4
J.de MHTETPaJIblH TaOBIHBI3
X

J—dx HailTu uHTErpan
Jx

052
J.xarctgxdx MHTETPaJIbIH TaObIHbI3

jxarctgxdx HaWTH HHTErpa
053

J‘ dx

1+/x+1

‘[ dx
1+Jx+1

HHTCTpaJIbIH Ta6BIHBI3

HAaWTH UHTETpal



054

x+x*-8
J~ ——————dx WHTETpaJIbiH TaObIHbI3
x  —4x
X +x*t-8 .
'[ ——————dx HaliT HHTErpa
x’ —4x
055
dx
J.—, WHTETPAJIBIH TAOBIHBI3
5+4sinx
dx .
J.—. HaWTH UHTErpall
5+4sinx
056
sin® x
J dX MHTETrpaJIbIH TaOBIHbI3
cos”x
sin’ x .
'[ . —dx HaWTH UHTETpa
cos"x
057

Jidx MHTETPAJIBIH TaOBIHBI3

Jx =x

Jidx HAWTH UHTErpal
Jx =x

058

Ix In xdx wnrerpanbin TaGbIHbI3

J-x In xdx waiitu unTerpan

059
¢ dx
J. T UHTETPANIbIH TaOBIHbI3
X+ X
2
J HaWTH UHTErpajl
X+ X
060
8
xdx
I UHTETPaJIbiH TaObIHBI3
SVl +Xx
8
xdx .
I HaWTH UHTErpal
VI +Xx
061

y® =2x+1 xoHe x — y—1 =0 CBI3BIKTapbIMEH LIEKTENTeH QUTYPAHBIH ayJaHbIH TaOBIHBI3.
BEIYHCTUTS MII0MAAb GUTyYpHI, OTPAHHYEHHOH JTHHASIMH, yPaBHEHNS KOTOPBIX ¥~ = 2x+1 u
x—y—1=0

062

y=x" xKoHe y = Jx napabonajgapbIMeH MIeKTeNreH GUTypaHblH ayJaHblH TaObIHBI3.

BbIuucIuTh miomas GUryphl, orpaHHueHHOM napabonamMu y =x° U y = Jx
063
1 1 1

—+4+—+---4+ ———+--- KarapbiH J{amamOep Oenrici OOWBIHIIA )XUHAKTHUIBIKKA 3€PTTCHI3
RIS 2n+1)!



Jloxo3aTh CXOMMMOCTD JTAHHBIHN ST ¢ TOMOIIBIO pu3Haka /{anambepa

11 1
_+_+...+—+...
35! (2n+1)!
064

1 1 1

—+—+- -+ +——,/——+ -+ KaTapbIHbIH KOCHIH/GICHIH TaOBIHBI3, JKUHAKTBIILIKKA
1-3 35 (2n-1)2n+1)

3epTTEHI3

) 11 I
0Ka3aTh CXOAMMOCTD PsiJia, HAlTH CyMMy psiga —— + 4ot 4.
a P yMMYP 35 @a-1)2n+1)

1-3
065

1 (2Y
—+l=| +
3 |5

2 n
. 1 2 n
J_IOKOSaTB CXOOAUMOCTD JaHHBIU psAa C IIOMOIIBIO IIPU3HAKA Komun g + (g} +---+ (2 lj +
n+

n
n . )
+ (2 J +--- kaTapsiH Koiun 6enrici 6oiibIHIIA KUHAKTBUIBIKKA 3€PTTEHI3
n-—+

066

2 n

X X

X+ 2—2 + - > + .- q)yHKHI/IOHaHI[I)IK KaTapI)IHI)IH JKNHAKTBUIBIK OJIBICBIH Ta6I)IHI>I3
n
xZ n
OHpeHeHI/ITB 06HaCTB CXO0OANMOCTHN q)yHKI_[I/IOHaHLHOFO paaa x + 2—2 +--- — + .-
n

067

lnw/x2 +y? —x
JXT+y° +x

! !/
Haiiti yactuble npousBoaHble Z,, Z, QYHKUHH Z =

! !
GyHKUMSHBIH 2, , Z y nepOec TYBIHIBUIAPHIH TaOBIHBI3

m11x2 +y° —x
VX +yT +x

z =

068

y 0’z 0z : .
z=arctg— . = €KCHIH KOpPCCTIHI3

X OxOy Oyox

2 2

z= arctgz. [Tokazarts, 4TO 0z = 0z

X Ox0y  0yox
069

z=2x"+xp° +5x” + ¥ DyHKIMACHIHBIH SKCTPEMYM HYKTEJIEPiH TaObIHbI3
Haiftn Touky sKcTpemMyMa GyHKIHE z = 2x° +xp° + 5x” + 7
070

2 . 2 2
” (x + y)dxdy WHTETPAJIBIH ecenTeHi3, D- y = X~ xoHe Yy~ = x mapaboJiaTapbIMEH MICKTEITeH
D
00JIBIC

Beruncnute TaHHBIA UHTETpa ” (x2 + y)dxdy , » D— 005acTh, orpaHu4eHHas napadosiaMu
D

y=x"uy’ =x



Exinwi 610k éouvtnuwa cypakmap/ Bonpocwt no emopoomy 610Ky

001

MaremMaTHKaHbI OKBITYIBIH MaKCaTTapbhl MEH MiHAETTEpPI

[enu u 3agaun 00y4eHHUS MaTEMATHKE.

002

MaremMaTHKaHbl OKBITYAAFbl HET13T1 TUJAKTUKAJIBIK IPUHITUITEP
OCHOBHBIC JIUJJAKTHYECKUE IPUHIIAIIBI B 00YYCHUN MaTeMaTHKeE.

003

Oxy MaTepualIbIH Japaiall OKbITY )KOHE JepOecTeH/ipy MPUHITHIT
[TpuHIMIT HHAMBUAYATH3AMWHA U WHARBUIYIA3AIHHA YIeOHOTO MaTepraa
004

MareMaTHKaHbl OKBITY Ma3MYHBIHBIH HET13T1 KOMIIOHEHTTEP1

OCHOBHBIC KOMIIOHEHTHI COJIEpXKaHUs 00yUEHHsI MATEMAaTHUKE

005

MareMaTHKaHbI OKBITYIaFbl FEUTBIMU JJIICTEP.

Hayu4nbie MeTo/1b1 B 00yUeHUU MaTeMaTHKe.

006

MaremMaTHKaIBIK MIKIpIiH HEeTi3T1 TypIepi.

OCHOBHBIC BUJIbI MATEMATUYECKOTO CYKIICHHS.

007

Teopemanapabl naienaey saicrepi

MerTobl JOKa3aTENbCTBA TEOPEM

008

MatemMaTHKaHbI OKBITYIBIH TICHXOJIOTHSITBIK JKOHE TIeIarOTMKAIBIK HET13/epi.
[Icuxonoro-neaarorndeckue OCHOBBI 00y4EeHUS MaTEMaTHKE.

009

OKymbUTapApIH MaTeMaTHKaFa TAHBIMIBIK KbI3BIFYIIBLUTBIFBIH KANBINTACTHIPY.
dopmupoBaHUE MO3HABATEIHHOTO HHTEPECa YUAIINXCS K MaTEMaTHKE.

010

MaremaTHKaHbI OKBITYIBIH (hOpMaapbl MEH a0 IbIKTapHhI.

®opmbl 1 000pyA0BaHNE O0yUEHUSI MaTeMAaTHKe.

011
OkymblIap/pl MaTeMaTHKAIIBIK ecenTepii Meuryre yupery ajictemect

Mertonrka o0yueHHsl ydaluxcsi pelieHUI0 MaTeMaTHYECKUX 3a/1a4

012

MareMaTHKaHbl OKBITYaFbl €CETITIH MaHbI3bl MEH aTKAapaThIH (YHKIHMICHI OOWBIHIIA
KJ1acCupUKalusay.

Knaccugukarus 3a1a4 1o 3Ha4eHUIO U BBIMOTHAEMOH (PyHKIUN B 00y4eHUH MaTeMaTHKE.

013

AKCHOMAaTHYeCKOE TTOCTPOCHNUE MAaTeMAaTHYECKON TEOpHH

MatemMaTHKaIBIK TEOPUSHBIH aKCHOMATUKAJBIK KYPBITBIMBI

014

TeopemanapabIH KalIIBUTBIKCHI3/IBIK, TOJNBIKTHIK, MISIITIMILUTIK TpodaeManapsl.
[TpoGIteMbI MPOTHBOPEUYUBOCTH, ITOJTHOTHI, PA3PEITUMOCTH TEOPEM.

015


https://edu.tltsu.ru/er/book_view.php?book_id=1cee&page_id=19463
https://edu.tltsu.ru/er/book_view.php?book_id=1cee&page_id=19463

Kaszipri mexrenreri STEM- 6inim Gepy
STEM-o6pa3oBanusi B COBPEMEHHOH IIIKOJIE
016

MaremaTtuka-rhIIbIM JKOHE MaTeMaTuKa-oKy IIOHI peTin[e cuIriarramMachl

XapakTepuCcTUKa MaTeMaTHKH-HAYKH U MaTeMaTHKa-y4e0HOTO MpeMeTa

017

MareMaTHKaHbl TEPEHICTINl OKBITATHIH CBHIHBIITAD MEH MEKTeNTepAeri MaTeMaTHKaHBI
OKBITYIBIH €PEKIICITIKTEPI.

OCOOeHHOCTH TIperoiaBaHusl MaTeMaTHKH B KJAaccax M IIKOJAX C YIIyOJNEHHBIM H3yYCHHEM
MaTeMaTHUKH.

018

AKcuomaiap XyheciHe KOMbIIAThIH TaJlarTap.

TpeOoBaHMsI K CHCTEME aKCHOM.

019

Marematuka MEH OHBI OKBITY/IaFbl FEUTBIMU METOJITAP
HayuHnbie MeTO/IbI B MATEMAaTUKE U €€ MPEnoIaBaHuu

020

EcenTepain MaTeMaTHKaHbl OKBITYIaFbl OPHBI MEH MIHJIETTEPI.
Ponb u 3amaun maTemMaTHYECKUX 3a7a4 B Mporiecce 00ydeHus MaTeMaTHKe.
021

MareMaTukaHbl OKBITYABIH JUAAKTUKAIBIK KaFu1aaaphl.
JlunakTHueckue MPUHIIKITBI TPETIOIaBaHKs MAaTEMaTHKH.

022

AHaIM3 )XOHE CUHTE3 MaTeMaTUKAaHbI OKBITY 9JIICTEpi PETiH/IE
AHanM3 ¥ CUHTE3 KaK METO/bl 00y4YeHUs MaTeMaTHKe

023

MareMaTH4YeCKHe TOHITHS U METOIMKA UX BBEICHUS

MaremaTHKaNbIK YFbIMIAp KOHE OJlapibl €HI13y SJicTeMect

024

MatemaTukanbIK HHAYKIUS SICi.

MeTto1 MaTeMaTHYECKON HH Ty KITHH.

025

MaTtemaTHKaNbIK 1C-OpeKeTTTI YIUBIMAACTHIPY (opManapsl
®opMBbI OpraHU3aIUU MATEMATUHYECKOU e TEIIbHOCTH
026

MatemaTukaHbl OKBITY/1a MHHOBAIHSUIBIK 9/iCTeP.
WMHHOBAIIMOHHBIC METO/IBI B 00YICHHH MaTeMaTHKE.

027

KakeTT1 jxoHe )KEeTKUIIKTI IapTTapAblH Typa KoHE Kepl TeopeManapMeH OaiIaHbICHI.
CBs13b HEOOXOMMBIX M IOCTATOUYHBIX YCIOBUH C MPSIMBIMU U OOpaTHBIMU TEOPEMAMHU.
028

Jonenneyain aHATMTUKAIBIK J)KOHE CHHTETUKAJIBIK 9/1ICTEPI.

AHaJIUTHYECKHE U CHHTETUYECKHE METO/IbI I0Ka3aTeIbCTRA.

029

KaxeTTi 'koHe ®KETKUTIKTI IIapTTapabl €cel MbIFapyFra KOJJIaHy.

[TpuMeHeHre HEOOXOIUMBIX U IOCTaTOYHBIX YCIOBUN NPU PEIICHUs 33/1a4.

030

MareMaTHKaHbl OKBITYBIH FRUIBIMHU QICTEPI.

Hayunsle MeTo/1b1 00yueHHUsI MaTeMaTUKe.
031



MaTteMaTruKaHbI OKBITYIBIH TEOPUSICH MEH OICTEMECIH JaMBITYIaFbl HET13T1 Maceenep
OcHoBHbIE TIPOOJIEMBI B Pa3BUTUN TEOPUH U METOJIUKH MTPETIOJaBAHUS MATEMATHKH
032

MyraniMHiH cabaKka JaiibIHIATybl )KOHE HKYMBIC )KOCTIapJIapbIH JKacaybl.
[ToaroToBKa yYHTEINS K YPOKY M COCTaBJICHHE TIJIAHOB pabOTHI.

033

OKymbuTapApIH O1TiMiH, OUTITIH JKOHE JIaFIBICHIH Oaranay.

OneHka 3HaHUH, YMEHUHN U HABBIKOB yYalIUXCS.

034

BreknaccHas paboTa o MareMaTHke.

MareMaTrKa aH CHIHBINTAH THIC KYMBICTAp.

035

MateMaTrKa aH ChIHBINTAH THIC KYMBICTAPABIH HET13T1 TypJIepi )KoOHE Ma3MyHbI MCH

MaKCaTTapbl

Llenn, copeprkaHue U OCHOBHBIE ()OPMBI BHEKJIACCHOH PabOTHI
036

Maremartuka cabarblHa Tajay xacay.
AHanu3 ypoka MaTe€MaTUKH.

037

MaremaTrkaHbl Ipo0IeManar OKbITY.
[TpoGiemMHoe 00yueHre MaTeMaTHKe.

038

binimai 6aranay by popMaapsl MEH 91icTepi.
@®opMBbI 1 METO/IBI OLIEHKY 3HAHHH.

039

OKynbIKTapFa KOMBLUIATBIH TaJanTap. DIEKTPOHIbI OKYJIBIKTap

TpeboBanus k yueOHUKaM. DJIEKTPOHHbIE YUEOHUKU
040

Matemartukansik 6i51iM Oepyieri KipikTipy Maocernect
[IpobGnema uHTErpaluu B MAaTEMaTHIECKOM 00pa30BaHUU
041

WHTerpamnus neaarorukaibiK KyObUTbIC PETIHIE

MHuTerpanus Kak neaarorndeckoe sBJICHUE

042

WMuaykius MeH AeayKuus e3apa OaillaHbICThl MaTeMaTHKAIaFbl FRIIIBIMU TAHBIMJBIK S1CTEPI.
Nuaykuus v JeayKiys Kak B3aMMOCBSI3aHHbBIE METO/Ibl HAYYHOT'O TO3HAHUS B MATEMaTHKE.
043

OKy-TaHBIMBIK 1C-OPEKET KOHE OHbI YHBIMIACTBIPY/IbIH TEXHOIOTHSICHI
Y4eOHO-M03HaBaTeNbHAas JeATEIbHOCTh U TEXHOJIOTHS €€ OpraHU3aluu

044

MyranimM MeH O11IM aTylIbIHbIH ca0aKTarbl 1C-OpeKeTi

JleqaTenbHOCTh YUUTENS U yYAIINXCS HAa YPOKE

045

TaObICTBI OKBITY MEH KY3bIPJIBbl MYFaIiM
VYcnemnHoe o0yuyeHne 1 KOMIETEHTHBINA YUUTEIb
046

MeraTtany narablaapsl.

HaBbiku MeTano3Hanuu



047
MaremaTHKaHBI OKBITY 9/1iCTEMECIHIH HET13T1 MiHAETTepl

OcCHOBHBIE 3aaa4u MCTOAWKHU IIPEogaBaHsl MaTEMATUKA
048

AKTHBHBIE METO/IbI B O0YYCHUU MAaTEMATHKE
MareMaTHKaHbl OKBITYIAaFbl OCJICEH I 9IICTEP
049

CabakTaFrbl OKYIIBUIAP IBIH KYMBICTAPBIHBIH TONTHIK TYPiH YHBIMIACTBIPY
['pynmoBast hopma opraHu3anuy padOThl yYalIuXcs Ha YPOKe

050

OKy MakcaTTapbIHBIH MOJIENi: BiIryM TOKCOHOMHUSICHI

Mopnens neneit o0yuenus: Takconomus biayma

051

AKT-HBbIH ITeJarorukaiblK CTPaTerUsChl
Ilenarornyeckas crparerus UKT

052

TaJlaHTTBI XKOHE APBIHABI OaNlaapabl OKBITY
OOyueHue TaJaHTIUBBIX U OJJAPCHHBIX JeTel
053

JKorapsel kabineTTi OanagapIblH cUIaTTaMmanapbl
XapakTepucTuka 0co00 0JIapEHHBIX JIETEeH

054

TaHBIMABIK 1TaMy >KOHE )Kac epeKIIeIiKTep
[To3HaBaTenbHOE pa3BUTHE M BO3PACTHBIE 0COOCHHOCTH
055

MyFaitiM >KYpri3eTiH JaMbITy KYMBICHI.
Pa3BuBatomias pabota, IpoBOAMMAs YUUTEIEM.
056

Kasipri mekrenteri STEM- Giim Gepy
STEM-o0pa3oBaHusi B COBPEMEHHOM IIKOJIE
057

OKBITY MEH OKY/IaFbl )KaHa TICLIACP

HoBble moixop! K MpenojaBaHuio U 00yUYEHHUIO
058

Ic-opekerTeri 3epTTey alfHAIBIMBI, TYpJIEpi
L{uK1 ncciie10BaTeNbCKOM NesITeTbHOCTH, BUJIBI

059

OKpITy YIIiH OaFanay *oHe OKybl Oaranay
OneHuHUBaHUE /17151 00yUYEHHS U OLIEHUBAaHUE O0YUYCHHUS
060

OKbITyZ1a CBIH TYPFBICBIHAH OMIIAY/bI MTal1ajaHy
Hcnonb30BaHue KPUTHUECKOTO MBIIIEHHS B 00yUeHUH
061

ChIH TYpFBICBIHAH OMJIay Typajbl KaJIbl TYCIHIK
O011iee npeacTaBlIeHne 0 KPUTUYECKOM MBIIIIEHUH

062

Okynarbl KelepruiepAi, COHBIH IHIHJAE JKac epeKIIeTikTepl mpobsieManapblH KEHY
MaKCaTbIH/IaFbl NeJJaroOTUKAIBIK TOCUIAEP Il TaHay )KOHE HAKThLUIAY

Beibop ¥ KOHKpeTH3alMsi MeJaroruuyeckux IOJIXOJ0B C IENbI0 TPeoJIoJieHuss 0apbepoB B
00y4eHHH, B TOM YHCIIE BO3PACTHBIX pobiieM

063



OKymbUTapAbIH KaOUIeTTEpP1 )KOHE OKYFa KaFBIM/IbI KO3KapacTaphl

CriocoOHOCTH yyamuxcs 1 MOJIOKUTENIbHOE OTHOLICHHE K yueOe

064

OxkpITy MeH OKy yaepicinzeri Lesson Study

Lesson Study B 00yueHnuu 1 yaeOHOM Ipoliecce

065

OKpITYy MEH OKyJa aKMapaTThIK-KOMMYHUKAIMUIBIK —TexHosjorusHbl (AKT) mnaligamany
MaKcaTTapbl

[enu ucnonbp3oBanust HHOOPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHosoruil (MKT) B oOy4yeHuu u
00yuyeHuun

066

Opta MeKTenTe MaTeMaTUKaHbl OKBITYIaFbl aKITAPATTHIK CAyaTThUTBIKTHIH MaHBI3bI
3HaueHue HHPOPMAIIMOHHOM IPAMOTHOCTH B MPEIOIaBaHUN MAaTEMAaTUKHU B CPEHEN IIKOJIe
067

Metoasl hopMHUpOBaHKS UHTEPAKTUBHOTO U MHKIIIO3UBHOIO KJlacca

WHTEepaKTHBTI KoHE WHKITIO3UBTI CHIHBINTHI KAJBIITACTHIPY dAiCTEpi

068

WHTepaKTHBTUIIK KAMTaMachI3 €Ty dJICTepl MEH TOCUIACPIH aHBIKTAY

Omnpenenenre METOI0B U CIIOCOOOB 0OecTeueHUs] MHTEPAKTUBHOCTH

069

OHriMelNecy JaFIbUIapblH XKEeTUIAIPY apKbUIbl HHKJIFO3UBTIIIIKKE KOJI JKETKI3y

JlocTrKeHre HHKITIO3UBHOCTH ITyTEM COBEPIIICHCTBOBAHUS OCCEIbI

070

OKBITYIBIH METOITAPBIHBIH KIACCH(PUKAIUACHI

Knaccudukanus MeTo10B 00yueHus

Ywinwi 610k 6ouvinma cypakmap/ Bonpocwt no mpemupemy 010Ky

001

R wmaktol CaH/1ap JKUBIHBI )KOHE OHBIH KacHeTTepl.
MHO0X)ecTBO NeHICTBUTENBbHBIX YUCEN U €0 CBOIMCTBA.

002

OYHKIUUIApAbIH IIEKTEP1: MEKT1 I aHbIKTay, TI30eKTep MeH (QyHKIUSIApAbIH IIEKTepI,
ATICUJIOH-/I€IbTA AaHBIKTAMACHIH KOJIJJaHy.

[Ipenensl GyHKIMIA: TOYHOE OTpEIeTICHUE TIpeiesia, MPeIeibl MOCIeI0BaTeIbHOCTEN 1
(bYHKLIMH, UCTIOTb30BaHUE TICUIIOH-/1EIbTa-0NPEeTICHHS.

003

EcenTi xubIHIap KoHE MbICATAAPHI.

CueTHbIE MHOXECTBA M IPHUMEPHI.

004

CaH Ti30eri >xoHe OHbIH 1eri. JKuHakTel T130eKkTiH KacuerTtepi. JKuHakTel Tiz0ekTepre
KOJIJJTaHBUIATBIH aMaljap.

[TocnenoBarenbHOCTH YKceN U ee peaen. CBOMCTBAa CXOAUMOCTH MOCIEN0BATEIbHOCTEM.
Omnepanuu Hajl CXOAAIMMHU MOCIEI0BATEIbHOCTIMHU.

005

Beitneneynep. belineneyniy Typnepi. beitneneyre kepi OeliHeneyaid 0ap OOMyBIHBIH KaXKETT1
MKOHE KETKUTIKTI IapTTaphbl.

OTtobpaxenue. Bunasl oroOpaxkenn. Heo6xonumble 1 JOCTaTOUHbIE YCIOBUS CYIIECTBOBAHUS
00paTHOrO 0TOOpaKEHUSL.

006



OyHKIUSIIAPABIH Y3IIKCI3/IT1: Y3UTICCI3MIK Typajibl aHbIKTaMallap MEH TeopemMaap, y3/IiKci3
(byHKUMSATapABIH KaCUETTEPl, OpTa MOH Typajbl TeOpeMa.

HenpepriBHOCTH QYHKIMIT: ONpEeIeHNs U TEOPEMBI O HEMTPEPHIBHOCTH, CBOWCTBA
HENPEPbIBHBIX (DYHKIIHIA, TEOpeMa O MPOMEKYTOUHBIX 3HAYCHHUSX.

007

TybiHIBI koHE MU DepeHInaIaHy IBUIBIK: TYBIHIBIHBIH aHBIKTaMaChl, TYBIHABIHBIH 0ap O0ITybI
TypaJjbl Teopemalap, UHTepBangap OolbiHIa AuddepeHnnaniay.

[TpousBonHbIe U MU HEPEHITNPYEMOCTh: OIIpEaeICHIE TPOU3BOIHOM, TEOPEMBI O
CYILIECTBOBaHUH MPOU3BOJIHBIX, TUPPEPEeHIINPYEMOCTh Ha HHTEpBajax.

008

Teitnop xone MakiiopeH KaTapiapbl: GyHKIUSIIApAbI KaTapra JKIKTEY, )KUHAKTBUIBIK,
TEeOopeMaapsl.

Psnpr Teitnopa u Makiopena: paznoxeHnue GyHKIUH B Psiibl, TEOPEMBI O CXOJIUMOCTH.

009

Kommuiekc adiHpIManibl (QyHKLIMATA: aHATUTUKANBIK (QyHKIusuiap, Komm Teopemachl, TYHBIK
KOHTYpJ1apAarbl UHTErpaiiap.

KommuiekcHbie GyHKIUN: aHanuTHueckue GyHKIUHN, TeopeMa Kolu, nHTerpaisl o 3aMKHYThIM
KOHTYypam.

010

Komnuekc aitHpIManbl KaTapiap

KomrmuiekcHbie iepeMeHHbIE PSAbL.

011

OH aHBIKTaJFaH KBaAPATTHIK popmaiap. CHIIbBECTP KPUTEPHII.

[TonoxurensHO onpeaeneHHble kBaapaTuunble popmbl. Kputepuit CunbBectpa.

012

WuTerpanganatein GyHKIuUsIap. PUMan nHTErpanblHbIH KacueTTepi. PuMan unTerpanbsx
KOCBIHIBLIAP/IBIH LIET1 PETIH/IEC aHBIKTAY.

Wnterpupyemsle pynkuuu. CoiicTBa nnTerpaia Pumana. Onpenenenue unrerpana Pumana kak
IpeJiena CyMMBI.

013

Juddepenunannay Typaisl TeopeManap: oprama MoH, Posui, Jlarpawk, Komm teopemanapsi.
Teopems! o0 muddepeHIpoBaHu: TEOPEMBI O CpelHeM 3HaYeHUH, Poss, Jlarpanka, Koy,
014

@OYHKIMS Typasibl XKaumbl Y¥bIM. OyHKINSHBIH HYKTE/E XKOHE KUbIHIA Y3A1KCI3IIT1.
BipKanbInThI Y3IKCI3IIK.

O61ee nousarue o pyHkunu. HenpeprIBHOCTh PYHKIMH B TOUKE U MHOKECTBE. PaBHOMepHas
HENPEPBIBHOCTD.

015

OYHKIUSHAIIBIK KaTapiap.

QOYHKIIMOHATIBHBIX PSAIBL.

016

Kubiuabiy XKopaan GoWbIHILIA OJIIIEHYI.

U3uepenmne meprl MHOXKecTBa 110 XKoprany .

017
OYHKIUSHAIIBIK KaTapiaap MeH Ti30€KTep/IiH >KUHAKTHUIBIFHI.
CxoanumMocTh (PYHKITMOHAIBHBIX PSIIOB U MTOCIIEI0BATEILHOCTH

018
WuTterpannanatbid GyHKIUsu1ap. PUMan nHTErpaibIHbIH KAaCHETTEPI.

Unrerpupyemsie ¢pynkuuu. CBoiicTBa nnrerpaia Pumana.

019
Cakunanap. Cakunanap romomopdusmi. CakuHanzap romoMoppu3MiHiH TypJepi.



Konsma. 'omomopdusm komer. Bunbr romomoppu3zMoB koserr.

020
EBKimATIiK KeHICTIK. EBKIMATIK KEHICTIKTE OPTOHOPMAJIaHFaH 0a3HuCTi Kypy.

EBknunoBo npoctpanctso. [loctpoenne oproHOpMHpOBaHHOTO 6a3nca B €BKIUI0BOM

MIPOCTPAHCTBE.

021
AnreOpansiK amanaap. buHapibsik amangap.

Anre6panueckue onepanuu. buHnapHsie onepanuu.

022
Anrebpa. AnrebpanbiH 0a3uci MEH KYPBUIBIMIBIK TYPAKTBLIAPHI.

Anrebpa. ba3uc u cTyKTypHbBIE KOHCTaHTBI alnreOphl.

023

Kareictap. bunapibik kaTbicTap. DKBUBAICHTTIK KaTbIC.

OtHomenus. bunapueie oTHOmEeHUs. OTHONMICHUS YKBUBAJICHTHOCTH.

024

HyKcaHCBI3 CBI3BIKTHI ONIepaTopIiap, KaCHeTTepi.

HeBbiposxieHHbIE TMHEWHBIE ONIEPATOPhI, CBONCTBA.

025

banax keHICTIKTepi: HeTi3T1 YFbIMIAap MEH TeopemMaap, OCbl KCHICTIKTEPJIET1 )KUHAKTHUIBIK,
[TpoctpancTBa banaxa: OCHOBHBIC TIOHSITHS U TEOPEMBI, CXOJUMOCTh B 3THUX IPOCTPAHCTBAX.

026

[mki anre6pa, uaean, pakrop-airedpa.

[TomanreOpa, uaeain, pakrop-airedpa.

027

bip GenricizaeH KenMyIIeTiKTep CAaKUHACHI.

Komp110 MHOTOWIEHOB OT OJJHOM IIEPEMEHHOM.

028

CaxkuHanap, 1K1 cakuHanap, uaeaniap, Gakrop-cakuHaiap

Konbia, moa konbiia, uaeansl, GakTop - KOJbIIA.

029

Hepbec  TybiHABUIAD KoHE JIU(EpeHIUANIAHYIIBIIBIK:  OipHenie  alHbBIMAJIbLUIAPABIH
GyHKIUSIIApEI, KOMOMIeM/ Il Karaaiiaarel quddepeHInanIany IbUIbIK, 1epOec TYBIHIbLIAPIBIH
00JTyBI Typalibl TEOpEMAJIAp.

YactHple TpousBOAHBIE U AUPPEpeHIUpYeMOCTh: (YHKIMM MHOTHX TEPEMEHHBIX,
mudepeHIMPYEeMOCTs B MHOTOMEPHOM CiIydae, TEOpPEMBbI O CYIIECTBOBAHWU YaCTHBIX
MIPOU3BOIHBIX.

030

KarapnapaplH ®KUHAKTBUIBIFBL: )KUHAKTBHUIBIK KpuTepuitiepi (Komm, n'Anambep, Komu-Komrm),
a0COJTIOTTI1 KOHE MIAPTTHI KUHAKTHUIBIK.

CxonuMocTh psafoB: kputepuu cxogumoctu (Komru, Jlamam6epra, Kommu-Komm), abconrotHas u
YCIIOBHASI CXOMMOCTD.

031

Opic, OHBIH KapanaiibIM KacueTTepi MeH Mblcanaapbl. Parmonan canaap epici.

[Tone, ero mpocreiiiye cBoOKWCTBA U MpUMepbl. [loje parmoHaIbHBIX YHCEN.

032

ToMONOTUSUITBIK KeHICTIKTEP.

Tormonoruueckoe MpoCTPaHCTRO.

033

['unpOepT KeHICTIKTEp1: HET13I1 YFbIMIap MEH TeopeMaliap, OChl KEHICTIKTep/eTr1 KUHAKTHUIBIK.
[TpoctpancTBa ['nnpbepra: OCHOBHBIE MOHATHS U TEOPEMBI, CXOAUMOCTh B 3TUX MPOCTPAHCTBAX.
034



TonomorusuIbIK KEHICTIKTEPIiH 11TKI KEHICTIKTEPI.
[ToampocTpaHCTBa TOMOJIOTHYECKUX TPOCTPAHCTB

035

Kemxakrapra apHanran Jiliep TeOpeMachl.

Teopema Ditnepa 1isi MHOTOTPAHHUKOB.

036

Perynspael kucelk. Epekiie Hykrenep. KanslnTsl HykTeaep.

Perynsiprast kpubast. Ocobbie Touku. HopmanbHbIC TOUKH.

037

KanamansiH TeHaeyl.@peHbe yIDKaKTapbl 3JIeMEHTTEPIH aHbIKTAY .
VYpaBHeHue kacareabHOU. OnpeesieHne 3JIEMEHTOB TpeXrpaHHuka dpeHbe
038

KUCBIK 1OFachIHBIH Y3bIHABIFBL. KUCBIKTap MOFBIPBIHBIH KAMTYLIBICHI.
JnunHa nyru kpuBoi. EcTecTBeHHas napamMeTpu3anus KPUBOMU.

039

KHCBIKTBIH KUCBIKTBUIBIFBI.

KpuBuzHa kpuBoi.

040

bet yrbimbl. Perymspist 6ertep. beTTiH jkaHama *a3bIKThIFbI.

ITonsTe nmoBepxHOCTU. PeryisipHbie MOBEpXHOCTH. BOKOBas IIIOCKOCTH IIOBEPXHOCTH.
041

bertiH sxanacymibl mapabonouiel. bet HyKkTeNnepiH KiaccuuKamnusiay.
Conpukacarommiics napadonona. Kiaccupukanus Touek MoBEpXHOCTH

042

berrin [-mi kBaaparThiK popmackl. Konganymapsl

-1 xBagpaTnuHas ¢popma nmosepxHoctu. [Ipumenenus

043

beTTiH HOpMallb KUCBIKTBIIBIFBI.

HopmanbsHas KpBU3HA HOBEPXHOCTH.

044

BeTTiH KMCHIKTBUIBIK ChI3bIFBL. OpTaiia jkoHe ['ayCTiK KUCBIKTBIIBIK.
Jlunus xpuBu3HBI NoBepxHOCTU. Cpennsis u ["'ayccoBast KpuBHU3HA.

045

Koc unrerpan, kacuerrepi, ecentey oaicrepi

JIBOWHOM MHTErpaJl, CBOMCTBA, METOIbI BEIYUCIICHHUS.

046

Y1 eceni MHTErpai, KaCUETTepl, €cenTey dicTepi

TpolHOM UHTErpas, CBOMCTBA, METO/IbI BEIYACIICHUS.

047

BipiHIIi TUNITI KUCHIK CHI3BIKTHI HHTETPaJiap, KACHETTEP1, ECenTey SIiCTepi.
KpuBosnHeliHble HHTETpaIbl IEPBOTO POAA, CBOMCTBA, METO bl BBIYMCIEHUS.
048

ExiHIIT TUNTI KUCHIK CHI3BIKTHI MHTETPATAAP, KACHETTEP1, €CEITey dJiCTepi.
KprBonuHelHbIE HHTETpaIbl BTOPOTO POAA, CBOWCTBA, METObI BBIYUCIICHUS.
049

Bipinmi TexTi 6eTTiK HHTErpaaap.

[ToBepxHOCTHBIE HHTErPaIbl IEPBOTO POA.

050

Exinmi TexTi O€TTiK UHTErpasaap.

[ToBepxXHOCTHBIE HHTErPaIbl BTOPOTO poJia.



051

Hopexenik katapnap. KatapabiH >KHHAKTBUTBIFBL.

Crenennsbie psiibl. CXOIMMOCTB PSIZIOB.

052

Bipinmi petTi xait nuddepeHIuanapk TeHaeyiep. ARHbIMaIbLUIapbl 06JIEKTEHETIH TeHIIEYIeP.
OO0bIkHOBEHHBIC UG (hepeHIIATEHBIC YPAaBHEHUS TIEPBOTO MOPSIKA. Y paBHEHUS C

pasaciAromrMHi IIEPEMEHHBIMU.

053

Bipinmi perTi ChI3BIKTHIK AU HepeHInaNIbIK TeHILY, ey SAicTepi.

JIuneitnoe nudepeHnnanIbEHOe ypaBHEHUE IIEPBOTO MOPSIIKA, METOABI PEIICHHS.

054

Exinmi perTi TypakThl KOAQGUIHEHTT] ChI3BIKTHIK 11 (HepeHIHATABIK TCHILY.

Jluneiinoe nuddepennnanbHoe ypaBHEHHE C TOCTOSIHHBIM KO3 (GHUIIMEHTOM BTOPOTO MOPSIIKA
055

bipinmi perti Giprekti auddepenunanasik TeHaey. bepHym TeHaeyi.

Onnopoanoe audhepeHnranbHOe ypaBHEHHE IEPBOTO Mopsiika. Y paBHeHne beprymm.

056

JKasbIKTBIKTaFBI BEKTOPIIap. BekTopnapra amannap KonanaHy. BekropnapasiH ChI3BIKTHIK
TOYEIALIITI.

BexkTops! Ha mockoctu. Onepanuu Hall BeKTopamu. JInHeiHas 3aBUCHMOCTD BEKTOPOB.

057

BekropnapaplH BEKTOPIBIK KOOSHTIHIICI: BEKTOPJIAPIbl KOOPAMHATAIAPH ApPKBUIBI OPHEKTEY;
T€OMETPHSUIBIK MaFbIHACHI.

BekropHoe mpou3BezicHne BEKTOPOB: BBIPAKEHUE BEKTOPOB IO KOOPAWHATAM; T€OMETPHUYECKOE
3HAUCHHE.

058

BekropnapabiH apanac KeOeHTiHAICI, OHBI BEKTOPJIAPIbIH KOOPAWHATATIAphl aPKBLIBI O©DHEKTEY;

T€OMETPHUSIIBIK MAaFbIHACHI.
CMmelraHHO€e TPOU3BEIEHNE BEKTOPOB, BBIPAXKEHUE €0 M0 KOOPAMHATAM BEKTOPOB;
T€OMETPUYECKHUI CMBICII.

059

JKa3bIKTBIKTBIH TeHEYepi. JKa3bIKTBIKTap/IbIH ©3apa OpHaIacybl

YpaBHEHHUS TIIOCKOCTU. B3anMHOE pacnoyioxKeHHe MIOCKOCTEN.

060

Kenicrikreri Ty3yaiH TeHaeynepi. Ty3ynep/iH e3apa opHaIacybl

YpaBHeHUs NpsAMOH B IpoCTpaHCTBe. B3anMHoe pacnonokeHne npsMbIX.

061

bipnemie Genrici3aeH KenMyemKkTep cakuHachl. CUMMETPHSUIBIK KOIIMYLIETIKTED.
KoJ1b110 MHOTOUJIEHOB OT HECKOJBKUX MepeMeHHBIX. CHMMETPHYECKNE MHOTOUICHBI.
062

Yurinmn gopexkeni anredpanbik Tenaeynep. Kapaano ¢popmynacsr.

Anrebpanueckue ypaBHeHHs TpeTbeil crenenu. @opmyna Kapaano.

063

OpicTiH KeHelimaepi.

Paciumpenus nosen.

064

CBI3BIKTHI OnIepaTopiiap: CIEeKTp Typajbl TeopemMalap, CHIFyIIbl OeifHeneynep, GyHKIHoHaIIap.

JInneiinbie onepaTophl: TCOPEMEI O CIIEKTPE, COKUMAIOIUE OT06pa)KCHI/I}I, (I)YHKLII/IOHaJ'IBI.

065
Kowmmiekc canmap cakunacel. KomIieke canmapra KoJMJaHbUIATHIH aMalIIapKbIH KaCHETTEPI.



Kosnb11o komIekcHbIX unces. CBONCTBa onepaiui HaJl KOMIJIEKCHBIMU YUCJIaMHU.

066

Bipinami gopesxeni caasicThipyaapabl menry. [lemmimaip cansl.

Pewenne cpaBHeHHUI 11epBOM cTeneHU. YNUCII0 pelIeHU CpaBHEHUS.

067

ChI3BIKTHI KeHICTIK. ChI3BIKTHI KEHICTIKTIH 0a3uci. ba3ucTi koHe KOOpAMHATTAPABI TYPICHAIPY.
Jluneiinoe mpoctpaHcTBO. basuc muHelHOro mnpocTtpaHcTtBa. lIpeoOpazoBanme 0Oa3uca u
KOOp/MHAT.

068

Buce3bikThl popmanap. BHCHIBBIKTBI Gopma KOIPPHUIMEHTTEPiHIH XaHa 0a3uCKe KOIIKEHEe
TYpJICHY]I.

bununeiinsie popmer. [IpeodpoazoBanue kod¢hueHToB OUIMHERHON (HOPMBI IIPH TTEpexoie K
HOBOMY 0aswucy.

069

Kenmymenikrepiiy pe3yiabTaHThl. JJuCKpUMHUHAHT.

PesynbranT MHOTOUIEHOB. JMCKPUMHHAHT.

070

AKpIpIIBI ©picTep. AKbIpIbI opicTepai Zy[X] xenmymienep cakWHacChIHBIH (DaKTOpP-CAKMHACKHI
peTiHae Kypy.

Koneunsie mosst. [locTpoeHne KOHEYHBIX MOJEH Kak (haKTOP-KOJbIa KOJIbIIa MHOTOYICHOB
L,[X].
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