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KOC A1A TEKYLWENO KOHTPOAA 3HAHWN, YMEHW
OBYYAILWLMXCA MO YYEBHOW ANCLUNNANHE/
PA3LE/IAM VI TEMAM

PA3AEN 1 3N1EMEHTbI TMHENHOW ANTEBPLI
Tema 1.1 MaTpuubl 1 onpegenntTenu
®poHTaNbHbIN Onpoc
UYT0 Ha3bIBaeTCcAa matpuuen?
[lepeyncnnTe OCHOBHbIE BUAbI MaTPULL.
Kak onpegensatoTcs OCHOBHble AeNCTBUA Hag MaTpuuamm?

UTo Ha3bIBaeTCA onpeaennTenemM BTOPOro, TPeTbero, N-ro NopsagKoB?

Ha3oBMTe OCHOBHbIE CBONCTBA 0I'Ip€,£l,€fll/|T€I'I€l7l.

o A W N R

UYTOo HasblBaeTCA MMWHOPOM, anrebpanyeckum [OMOSHEHUEM 3/1EMeHTa
onpepenntens?

7 Kakaa matpuua HasblBaeTca 06paTHOM MO OTHOLIEHWUIO K faHHO MaTpuue?
Kak HailTu matpuuy, obpaTHyt gaHHOW?

8 YT0 HasblBaeTCA paHroMm maTpuubl? Kak HanTu paHr maTpuubl?
MpoBepoyvHas pabota 1 MaTpuubl 1 onpesennTenu
BapuaHT

rz 300 (1 0 -5
1 OaHbl MaTpuupl: A=-4 3 1:B=-2 3 2
V2 35 , 1 -2 3,

Haintu:

a) npounsseneHne A u B; (26anna)
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6) anreGpanyeckume AOMNOMHEHUS MATPULbI B;
B) onpefenuTenb MaTpuLbl A No NpaBuny TPeYroibHUKOB;
r) onpegennTenb MaTpuLbl A pas3noXeHnem Mo CTPOKe.
2 BbluncnuTb onpegennTenb, UCNOAb3ys PasfoXKeHne no

3NIeMEHTaM CTPOKU NN CTOI'I6LI,a

2 0 31
-1-310
3 0
3 2
BapuaHT
(r 3 1, 2 0 1
1 [aHbl MaTpuLbi: O 4;8B 1 -1 2
-2 31 3 2 1

HaiTu:
a) npoussefeHue A n B;
6) anrebpanyeckune AOMNOMHEHUS MaTpuULbl B;
B) onpeaennTenb MaTpuubl A No nNpaBuny TPEYrofbHUKOB;
r) onpefenuTenib MaTpuubl A pasfioXKeHNeM Mo CTPOKe.
2 Bbluncnutb onpegennTenib, UCNOJb3Ys NO 3/IEMEHTAM CTPOKM

nnn ctonébua

112 3
10 0 3
6 3 1-3
3 3 1-2

KpuTepum oueHKN NpoBEPOYHOIT paboThbl
OTANYHO «5» - 9-10 6annos

Xopowo «4» - 7-8 6annos

Y noBneTBOpUTENbHO «3» - 5-6 6annos

HeypnoBnetBopuTenbHo «2» - 0-4 6anna

(26anna)
(36anna)
(36anna)

(66anno.)

(26anna)
(26anna)
(36anna)
(36anna)

(66anno.)
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MpoBepoyvHas pabota 2 ObpaTHaa maTpuua. PaHr matpuubl

BapunaHT

3
Haltn matpuuy, o6patHyto faHHON (2 -
4
1 2 1 4
Bbluncnntb paHr matpugsl 0 5 -1 4
v-1 3 4
A 1 1N
HaiiT maTpuly, 06paTHYIO AaHHO 2 -3 1
-5,
1 -1 2 3 4
2 1 -1 2 O
BbluMcnntb paHr matpugbl -1 2 1 1 3
1 5 -8 -5 -12
3 -7 8 9 13
BapuaHT
o o N
Hantn matpuuly, 06paTtHy0 faHHON
_4 5y
"1 3 7 2
Bbluncnntb paHr matpugbl 3 6 10 -4
-1 0 4 8y
1 -B
HainTn maTtpuuy, o6paTHyto gaHHoin 3 -1 2
2 -1 o
‘1T 3 2 -1 2
2 4 1 -3
BbluncnuTb paHr matpugbl -3 2 -1 -2 1
6 3 1 3 -9
7 3 -~1 5 7

N B R, OO

(26ann)

(36anna)

(56annoB)

(56annoB)

(26ann)

(36anna)

(66annos)

(66annos.)
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Kpurtepun oneHkn npoBepo4Hoii padoTbl

Otnununo «5» — 9-10 GanoB
Xopowo «4» — 7-8 Ganos
Y I0BIETBOPUTENBHO «3» — 5-6 OaJioB

HeynosnerBoputensno «2» — 0-4 Oama
TecToBble 3a1aHHs

Cneuugurkauua mecma:
1 Tect rOMOr¢HHBIN;
2 Tect 3aKkpbITOil POPMBI;
3 KoaudecTBo 3aaanuii — 15;
4 Bpewms BbINOJIHEHU 3aaHus — 20 MUH. |
5 3a mpaBWiIBHBII OTBET UCHBITYEMBIH TIoay4aeT 1 Gam,

3a HEMpaBWIbHBINA — O OaIoB.
Hucmpykuyusa: BoIOCpUTE NPaBWIbHBIN BapuaHT OTBETA.

Kpumepuu ouenku:
=51 — 14-15 Gannos
41 - 11-13 6annos
=31 - 8-10 6annos

1 Yro Ha3BIBAETCS MATPULICH?
a) HaOOpP TEKCTOBBIX CUMBOJIOB, PACTIOJIO’KEHHBIX B ONPEACTCHHOM
MOPSIKE;
0) npsiMoyroJibHas TadauIa YMCeT, CoepKalliasl m CTPOK U N CTOJOIIOB;
B) OJTHOMEPHBIM MaCCHB YMCEII, COCTOSIINN U3 DJIEMEHTOB;

r) ¢opma mpeacTaBIeHMs HATTISAHOTO MaTEpUana.
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BriGepuTe npaBuiibHOE YTBEPKACHHUE:

a) MaTpHLla MOKET UMETh JIFOOOE YHACIIO CTPOK U CTOJIOLOB.
0) MaTpuLa BCEra UMEET OJIMHAKOBOE YMCIIO CTPOK M CTOJIOLOB.
B) Marpulia HE MOKET COCTOSTh U3 OJJTHOM CTPOKH.

I) MaTpuLa HE MOKET COCTOATh U3 OJTHOTO CTOJIOLA.

Kakoii 3akon YMHOKCHHA HC BBIITOJHACTCA 1IPH OIICPAlAX Hal

Marpuuamu’?

a) TMCTPUOYTUBHBIIA,
0) aCCOLMATUBHBI,
B) YMHOXEHHE YMCIIA HA MPOU3BEACHAE MATPULL,

I) KOMMYTaTUBHBIN.

4 Ut0OBl yMHOXHTH JBE MATPULLI HAJIO. ..

a) YMHOXKHMTb UX COOTBETCTBYIOLLUE IIEMEHTBHI,
0) CTPOKM NEPBOH YMHOKHTH HA CTOJIOLBI BTOPOH U MPOCYMMHPOBATH;
B) CTPOKM NIEPBOA YMHOKUTB HA CTPOKK BTOPOH U MPOCYMMUPOBATH;

I) UX TPAHCIIOHUPOBATH U MEPEMHOMKUTD JIEMEHTHI.

UTo TaKkoe TPaHCIIOHUPOBAHUE MATPULIBI?

a) NEPECTAaHOBKA MECTAMU CTOJIOIOB MATPHIIbI;
0) U3MCHECHUE 3HAKA Y BCEX DJIEMEHTOB MATPUILBI,
B) MEPECTAHOBKA MECTAMM CTPOK MATPUIIbI;

r) TEPECTaHOBKA MECTAMU CTPOK U CTOJIOLOB C COXPAHEHUEM MOPSIIKA.

[Tpu nepecTaHOBKE ABYX CTPOK (CTOJIOLOB) MATPULBI €€ ONPEACTUTED. ..

a) Oyner paseH 0,
0) HE U3MCHUTCH,
B) MECHSET 3HAK Ha MPOTHUBOMOJIOKHBIH;

r) CYMME 3JIEMEHTOB MEPECTABIICHHBIX CTPOK (CTOJIOLOB).



7 Ecnm  anemeHTbl NGO CTPOKM  onpeaennTens YMHOXWUTb  Ha
COOTBETCTBYHOLIME anrebpanyeckne J0NONHEHUS 1 NPOM3BEAEHNS CNOXUT,
TO NMONYYUM:
a) oTpuuaTenbHOe YNCHO;
6) HONb;
B) nt060€e 4ncno;

) BENUYMHY ONpeaenuTens.

8 Kak n3mMeHuUTCS onpefennTesib MaTpuLbl YeTBEPTOro NOpPALKa, ecnu
KaX[blil €8 3/1eMEHT YMHOXWUTb Ha 2?
a) yBenumuuTca B 4 pasa;
6) yBennuntca B 16 pas;
B) yBennmuutca B 8 pas;
r) yBennumTcsa B 2 pasa.
9 Martpuuya A 1Ha3biBaeTcs 06paTHOIN K MaTpuue A, ecnu
a) OHa YMTaeTCA crnpasa HafieBO TakXXe Kak A cneBa Hanpaso;

6) A-E=A~\A E=A-1;

B) AA_1=A 1A=E, rae E- edguHn4Haa matpumua,

) ecnv nocne TPAHCMOHWPOBAHNSA OHa COBMNaaeT C AaHHOM,

10 O6paTHasa MaTpuLa 4N AaHHON MaTpULbl He CYLL,EeCTBYET, eCNK
a) onpeaennTens AaHHON MaTpPULbl PaBeH HYNIO;
6) B JaHHOW MaTpuue XO0Tb OANH 3MIEMEHT HYNEBOMN;
B) AaHHasa MaTpuua HEBLIPOXAEHHAs;

F) B ,Cl,&HHOI7I MaTpuLe 31EMEHTbI rNaBHOM AnaroHasan HyneBble.

11 PaHrom matpuubl Ha3biBaeTcs
a) HauBbICLLUMIA NOPSALOK HEHYNEBLIX MUHOPOB;

6) KONMYECTBO HEHYNEBbLIX 3/1EMEHTOB;
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B) KONMYECTBO HY/EBbIX 3/1eMEHTOB;
) HaMBbICLIWNIA MOPSAOK HYNEBOrO MUHOPA.

(-1 3Y 4
12 B pe3ynbTaTe YMHOX€EHUS MaTpuL, ) 3NeEMEHT a” paBeH

1 -3
a) 11
6) 5
B) 7
r-=6

0 o 1
13 Onpepenntenb-2 1 paBeH ...

3 1
1 4

a)-5
6) 5
B) 11

ry-11
-4 3 -3

14 Anrebpanyeckoe gononHeHne A onpegenutens 2 0 1
-1
~2 2

paBHO...

a) -2
6) 2
B) 14
r 1

15 YKaxuTe BepHble YTBEPXAEHMSA N3 YUMCa NPUBEAEHHbIX:
a) Ana no6oi 3afaHHON MaTpPULbl MOXHO HalTW ee onpeaennTensb;

6) MoXHO HalTu npoumssegeHne BA  wmatpuy A un B, rpge

41A 2 B_(\ 2N
1-1 2 I
n 2"
2y
B) MaTtpuubl A= B= 2 .1 MOXHO C/OXWUTb;
-1 2,



20
r) Mpn YMHOXEHUU MaTPuLbl Ha YMCNO, JOCTAaTOYHO BCE €€ 3/IEMEHThI

YMHOXXWNTb Ha 3TO YNCAO.

Tema 1.2 CucTeMbl IMHENHbIX YPaBHEHWUI N MeTObl UX PELLEHN

®poHTaNbHbIN Onpoc

a) OO6LWKMI BN CUCTEMbI NMHENHbLIX YPaBHEHWUIA.

6) Kakune cuctemMbl Ha3biBatOTCA OAHOPOAHBIMU, HEOAHOPOAHBIMU?

B) UTO Ha3blBaeTCA pelleHNEM CUCTEMbI IMHENHbIX YPaBHEHWIA?

r) Kakue cucTembl Ha3blBatOTCA OMNpese/ieHHbIMUY, HeonpeaeNeHHbIMN?

4) Hannwute gopmyny Kpamepa peweHns CUCTEMbl IMHENRHBbIX YpaBHEHUA. B
KakKux cny4vasx nx MOXXHO UCMoNb30BaThb?

e) Ha3oBuUTe CXeMy pelleHUs CUCTEMbl JIMHENHbIX YPaBHEHUIA MO MeToAy
["aycca.

X) Chopmynupyiite Teopemy KpoHekepa-Kanennu.

3) ONUWKUTe MaTPUYHbI/ CNOCO6 peLLeHns CUCTEMbI IMHERHbIX YPaBHEHWIA.

MpoBepoyHass pab6ota 3 MeToAbl PELIEeHUss CUCTEM JIMHENHbIX

ypaBHEHUIA

BapunaHT

1 PewwunTb CUCTEMY ypaBHEHUA MeToa0M Kpamepa

| XI- X 53 64
\ 22 x3 +9 X4 (36anna)
2xr3 - =

2 PewuTb cUCTEMY YpPaBHEHWIA MeTO40M 06paTHO MaTpULLbI
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X +x2 3x3=2
mbX, - 2x2 +2x3 =1
2X, + 2%, +3x3=1
3 PewnTb CUCTEMY YpaBHEHUI MeTOoAOM [aycca

X, - 2x2 #3x3—, =9
X, +3X: - X, +2x4 =5
T 2Xj - 5x2 + 3x3+ x4 - 16
4x, + 6x2 + 2x3_ x4 =5

BapunaHT

1 PewwuTb cucTeMy ypaBHeHN MeTogoM Kpamepa
[H)+22- x3=1
\5x, +3x2- 2x3- 2
A +22- 3x3=0
2 PewunTb CUCTEMY YpaBHEHUI METOLOM 06PATHOIN MaTpULbI

5X] + 2x2 + 5x3 =4
3X] +5x2- 3x3=-1
- 2§ - 4x2 + 3x3=1
3 PewnTb cucTemy ypaBHeHUI MeToaom IMaycca

X + 2x2 + 3x3+ 4x4 =11
2Xj + 3x2+ 4x3+ x4 = 12
33X +4x2 + x3+ 2x4 = 13
AXj + X2 12x3+ 3x4 - 14

KpuTepun oLleHKM NPOBEPOYHOI paboThbl

OTANYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeynoBnetBopuTenbHo «2» - 0-4 6anna

(36anna)

(46anna)

(36anna)

(36anna)

(46anna)
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TecTOBBIE 3a0aHUA

Cneuugurkauua mecma:
6 TecT rOMOr¢HHBIN;
7 Tect 3aKpbITOi POPMBI;
8 KomuuecTBo 3aganuidi — 12;
9 Bpewms BeinonHeHus 3a1a0us — 20 MUH.
10 3a npaBWIBHBINA OTBET UCTIBITYEMBIN Mosyvaet 1 Oan,

3a HeNpaBWIbHBINA — O OaJlIoB.

Hucmpykuyua: BoiOepuTe NMPaBUJILHBIN BApUAHT OTBETA.

Kpumepuu ouenku:
=51 - 11-12 6annos
-4] — 9-10 6annos
=31 - 7-8 Gamnos

1 PemeHuem cucTeMbl TMHEHHBIX YPABHEHUI SIBIISIFOTCS
a) COBOKYNHOCTb 3HAYCHUI HEM3BECTHBIX, TPH MOJCTAHOBKE KOTOPBIX B
YPaBHEHHUS CUCTEMBI, 0OPAIIAIOT UX B TOKIECTBA,
0) npuOIMKEHHBIC 3HAYCHKSI HCU3BECTHBIX,
B) CBOOOJHBIE YJICHBI JTMHECHHBIX YPABHCHUM,
r) COBOKYNHOCTb 3HAYECHHI HEM3BECTHBIX, TPH MOJCTAHOBKE KOTOPHIX B
YPaBHECHHUS CUCTEMBI, HE OOPAILAOT UX B TOXKIECTBA.
2 Cucrema JIMHEHHBIX YPABHEHUI HA3bIBACTCS ONPEAEICHHON, ECIH
a) OHa MMEET €IMHCTBEHHOE PEILCHUE:
0) OHa UMEET J1Ba PELICHUS,
B) OHa MMEET OECKOHEYHOE MHOXKECTBO PEIICHHUM;
r') OHA HE UMEET PELLICHMIA.

3 JlBe CUCTEMBI TMHEHHBIX YPABHEHW SBIISIFOTCS SKBUBAJICHTHBIMU, €CIIH
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a) He MMEeKOT peLleHuns;
6) MMEKT HECKO/IbKO peLleHui;
B) MMEKT OHMN N Te XKe peLleHNns;
) UMeKT TOYHOE peLleHue.
4 Tlpun peweHUN CUCTEMbI IMHENHBIX YPaBHEHWI C KBaApaTHON MaTpuLien
Koa(hpuymeHToB A thopmynbl Kpamepa MOXHO MPUMEHATb, eCNK
a) OQHO M3 YPaBHEHWUIN CUCTEMbI ABMAETCA IMHENHON KOMOUHaLNEN
OCTa/IbHbIX;
6) paHr maTpuubl A paBeH YMC/Y ee HEU3BECTHbIX;
B) onpefenuTenb Matpuubl A OTAWYEH OT HYNS;

r) cTon6el cBOOGOAHbIX YNEHOB ABNSAETCS HEHYNEBbIM.

5 [aHa cucTeMa NUHENHbIX YPaBHEHWUA Torpga maTpuyHas
(hopma 3anuncu 3To CMCTEMbl UMEET BU[

a) B)

6) r)

6 Wpea metopa Maycca 3aknoyaeTcsa B
a) nocnefoBaTelbHOM NCK/TIOUYEHUN HEU3BECTHbIX W3 YpaBHEHWN
CUCTEMBI;
6) nocnefoBaTe/IbHOM PeLIEHUN YPaBHEHWUN;
B) HaXO0XAEeHUWN onpefenunTens CUCTEMbI,
r) NOCTPOEHUN rpaduka PyHKUUN.
7 YKaxuTte CUCTEMY JIMHENHbIX YPaBHEHWI, NOATOTOB/IEHHYIO K 06paTHOMY
xofy metopa IMaycca.

a) +8y, +3x3=0 B) 2X1+ x2- xa=7
- X2+x3=1 -y +x2+xb=1
xn+J1, =0 X +x3=3



24

0) y +8y +y =4 r) fid +x2=3
" X2+x3=2 1 U +x2=1
5y =10

8 Ecnu matpuua CUCTeMbl N YPaBHEHWI KBapaTHasi U ee OnpeAennTeNb He

paBeH Hy/0, TO CUCTEMA
a) He UMEeeT PeLLEHNA;
6) UMeeT efJUHCTBEHHOE PELLEHMUE;
B) MMEET POBHO M PeLleHW;
r) uMeeT 66CKOHEYHO MHOIO PeLUEHWN.

9 [Mpwu pelleHnn cUCTeMbl NO NpaBuny Kpamepa MCNonb3yrT hopMy bl

A
a) X

\V4
6) X =A.-A
) xX=n;
r) =A A

10 Echvm AmX =B, 10

a) A 7

6) X =BmA !
B) X =A-B;
ry X =all-s.

11 TlycTb gaHa cucTema
X+2y +32=6
<—X+y+2z=2

Xx+3y+5z=9

Torpaa ee pelleHne Yepe3 06paTHYO MaTpPULy HaXOAUTCA Kak
a -1 -1 M B) M (-1 -1 n
y 7 3-4 3 y 7 2-5
\2J 4 -2 3 \z] 4 -1 3



X+y —=-2
2Xx+32=8 Ham 52
3X-2y-5

12 [laHa ccTeMa ypaBHEHWIA.

a) 19, -38, -2;
6) 19, -19, -1;
B) 19, 38, 2
ry 19, 19, 1



26
PA3LOEN 2 BEKTOPHAA AJITEBPA

Tema 2J1 OcHOBbI anire6pbl BEKTOPOB

®poHTaNbHbIK 0NpoC

Kakune BeNMUMHbI Ha3blBaOTCA CKaNAPHbIMN? BEKTOPHLIMN?

Kakune gBa BeKTOpa Ha3blBaKOTCA PaBHbIMU?

Kakune BeKTOpbl Ha3blBalOTCA KOMIMHEAPHBLIMU? KOMM1aHAPHbIMUN?

Kak cnoxuTb fBa BeKTopa? Kak nx BblYecTb?

g oA W N R

Kak HanTu KoopauHaTtbl BEKTOpa N0 KOOpAMHaTam TOYeK ero Havasnau

KoHUa?

6 Ha3oBuTe nNpaBuia C/AO0XEHMA, BbIYNTaHUA BEKTOPOB, 3aAaHHbIX B
KoopAnHaTHOM (hopMe. Kak YMHOXWUTb BEKTOP Ha cKanap?

7 Kak HaiTtu gnuHy Bektopa?

8 [aliTe onpefeneHne CKansapHOro Npon3BeeHNs ABYX BEKTOPOB.

9 Tlepeyncnute OCHOBHbIEe CBOMCTBA CKANIPHOr0 NPoun3BeSeHNs.

10 Kak HainTu ckansipHoe npoussefeHue ABYX BEKTOPOB MO UX KoopAuHaTam?

11 Hanuwwnte opmyny 418 OnNpeLenieHnsa yrna Mexay AByMS BeKTopamu.

12 Hanuwwnte yCNoBUA: KON/IMHEeapHOCTH LBYX BEKTOPOB; nx

nepneHanKynapHOCTU.
MpoBepoyvHas paboTta 4 BekTopbl. [JeNCTBUSA C BEKTOpaMu

BapunaHT

1 Pas3noXkeHue BeKTOpa a No eAMHWYHbIM BEKTOpaMm j,j, o MeeT

Bug: a 3 +4,/_2K. HaiiTu KoopauHaTbl BekTopa a U €ro (1 6ann)

OANUHY.
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N3BecTHbl KoopauHaTel Touek: O <000 <;-5;2j\S <;7;-1y

a) MocTponte Bektop OC _ W +20 ; (26anna)
6) Hailgute pacctosiHue mexay Toukamu A un B. (26anna)
[aHbl ABa BekTOpa a=3/- 4/+2£ nb-~i +4j +8k.

(66annoB)
HalTn ("a 3ba+2b .
[aHbl BepLUWHbI TpeyronbHnka A<-1;2;4 ,

(66annoB)

B <-4,2,0 ,C <-2;1Haitn yron ABC.

BapunaHT

pa3foXKeHWe BEKTOpa a Mo eAMHWYHbIM BeKTopam i j , KVMeeT

BUA. a 2/ 5/ 47, Haintu KOOpAWHaTbl BEKTOPa a W €ro (1 6ann)

LNNHY.
M3BeCTHbI KoopAanHaTtbl Toyek: O <00 <-1;y5< 210
a) lMocTpoiTe BeKTOp OC OAN207; (26anna)
6) HaingnTte paccTosiHue Mexay Toukamum A u B. (26anna)
[aHbl aBa BekTopa a=-/+2]- 3k Hb"3i+5]j-1Kk.

(66annos.)
Haintun ¢a-2b;2a+b .
[aHbl BepLWunHbl TpeyronbHuKa A<;2;-3 , B C 1(-2;1 .

(66annoB.)

Hantn yron ABC.

KpuTepun oLeHKM NPOBEPOYHOI paboThl

OTnAnyHo «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeynosneTBopuTenbHO «2» - 0-4 6anna
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TecTOBBIE 3a0aHUA

Cneuugurkauua mecma:
11 TecT rOMOTCHHBII;
12 Tect 3aKkppITOil POPMBI;
13 KonuuecTBo 3aaanuii — 13;
14 Bpewms BeinosiHeHUs 3aaanus — 20 MUH.
15 3a npaBWIBHBINA OTBET MCTIBITYEMBIN Mosyvaet 1 Oan,

3a HeNpaBWIbHBINA — O OaJlIoB.

Hucmpykuyua: BoiOepuTe NMPaBUJILHBIN BApUAHT OTBETA.

Kpumepuu ouenku:
=51 - 12-13 Gannos
-4] - 10-11 6annos
=31 - 8-9 Gamnos

1 Bekropom Ha3bIBacTCA

a) HaIpaBJICHHBII OTPE30K JIF0O0I KPUBOIA, Y KOTOPOTO OIrPaHUYABAKOLINE
€ro TOYKU OEpyTCs B ONPEACICHHOM MOPSIKE: TIEPBast TOUKA — HAYaJIO0
BEKTOPA, BTOPAast — KOHEL| BEKTOPA,

0) OTPE30K NPSIMOIA, Yy KOTOPOr0 Pa3InvarOT HAYaJl0 U KOHELL,

B) HaNpaBJICHHBIA OTPE30K MPSIMOM, y KOTOPOr0 OTPAHWYMBAIOLINE €O
TOYKH OEpyTCs B ONMPEACICHHOM MOPSIKE: MEpBas TOUKA — HAYAJIO
BEKTOPA, BTOPast — KOHEL BEKTOPA,

I') HAPABJICHHBIA OTPE30K MPSAMOi, Y KOTOPOro OrPaHUUYMBAOLINE €r0
TOYKH OEpyTCs B OMNPEACICHHOM MOPSAAKE. MepBas TOYKA — KOHEI
BEKTOPA, BTOPAst — HAYaJI0 BEKTOPA.

2 BeKTOpbI HA3bIBAKOTCS KOJUTMHEAPHBIMU, €CJTA OHU JIEKAT

a) TOJIBKO HA OJHOW NPSAMOIA;
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6) TONbKO Ha napannenbHblX NPSAMbIX;
B) Ha MepeceKar LW nxcs nNpsMbix;
r) N(n6o Ha ofHOWN NpAMOi, NM6O Ha NnapannenbHbIX MNPSMbIX.
3 BeKTOpbl Ha3bIBalOTCA KOMMIAHAPHbIMU, €C/IN OHW NieXxaT
a) TONbKO B O4HOW NIOCKOCTMU;
6) TONbKO B NapannenbHbIX MNI0CKOCTAX;
B) NM60 B OAHOWN MMOCKOCTKN, NM6O B NapasnsiefibHblX NIOCKOCTAX;
r) B3aMMHO MPOTMBOMOMOXHbIE BEKTOPbI.
4 CymMoli BeKTOpoB a U h, ”+6 Ha3blBaeTCA BEKTOP, UYL
a) M3 KOHUa BEKTOpPa bB Hayasno BekTopa &’
6) 13 KOHUA BEKTOpa bB II060M HanpasBneHuN;
B) M3 Hayafa BEKTOpa aB KOHEL, BEKTOPA b;
) 13 KOHLLa BEKTOPa aB HarnpaB/ieHUW NPOTUBOMNO/IOXXHOM BEKTOPY b.

5 OpTOHOPMMPOBAHHLIM 6a31COM Ha3bIBAETCS

a) COBOKYMHOCTb TPeX B3aMMHO nepneHANKYNSPHbIX BEKTOPOB /, Y,

6) COBOKYMHOCTb TPeX B3aMMHO NeprneHAnKYNspPHbIX BEKTOPOB /, /, K¢

MPOW3BO/ILHOW A/IVHON;

B) COBOKYMHOCTb TPeX B3alMHO MepneHANKYNSAPHbIX BEKTOPOB /, j, K¢

OJIMHOWN paBHOW eANHULE;

I) COBOKYMHOCTb BEKTOPOB €M €2, €3 NpPOou3BOSIbHON’ ANNHbI.

6 CkanapHbIM Npoun3BefeHNEM BEKTOPOB au b HasblBaeTCH

a) u4wucno, o6o3Havyaemoe (a,b)mMb0 a-b, paBHoe \a\-b -sin

6) BEKTOp OPTOroHasibHbI K BEKTOpaM a 1 b, A/IMHON |a] mifd mcos <P
B) 4MCno, BblYMCAAeMOe No popmyne \a mb mg<p;

r) ymcno |o| mb -cosy, o6o3Havyaemoe {a\b) nm6o a-b.

7 Ecnmu a(al,a2,a3), b{b\MM), 10 (a;b) paBHO



a) (a;b) =al bl

a2 b2 a3 b3
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6)@f6F <1+6|>2+04+A"

B) bl ) Warb,+ar-br+a>-b>
= + + + + +

ry (a;b) ax bl a2 ® a3 b3
8 BcsKkue gBa BEKTOpa, fieXaline Ha 04HOM NpAMON, ...
a) OPTOroHasbHbI;
6) KONNMHeapHbl;
B) IMHENHO HE3aBUCUMDbI;

) COHanpaBneHbl.

9 B6asnce C ./, K BeEKTOpSI MMelT KOOpAMHaThI:
a=-3/ b—K

=<
a) a-<-3;0;( b 10,0

0) 3;(r b 0;0;I;

B) a- <};0;-3'5 6=0; 1;(I;
ry a=03;o0;(r 6=(1,;0;r

10 Haiitv uncno X npu KoTopom BekTopbl a= (4,6,-2) n b= (-1,3,X) 6ygyT
neprneHauKyNApHbI:
a) X=5;
6) 1=-6;
B) X=1,
r) X=-5.

11 AaHbl BekTOpbl @ =(1,2,—3) 1 b=(4,-1,2). Haiitn (3a - 2b;a +b)
a) 0;
0) 64;
B) -5;
r) -4.

12 a = (2;-3;2)5 6 (22 3). Hantn cos(a,6) .

a) 14 5
17



6)

17

32



B) L;
17

r) 0.

13 CBolicTBO CKandapHOro nponsBeaeHnda, KOTopoe He UMEET MeCTa

a)

6) M,b 1=XK,b |
\a,b >0

B)

r)



PA3OE/1 3 AHAJTINMTUHECKAA TEOMETPUA

Tema 3J1 NpAmada Ha NN0CKOCTU

®poHTaNbHbIK 0NpoC

[aliTe onpegeneHne ypaBHeHUs NPsMO.

Hanuwwnte ypaBHeHWe MPAMON, NPOXOAAWei 4epe3 [AaHHYH TOYKY
nepneHaMKynapHO A4aHHOMY BEKTOPY, 06LLee ypaBHeHUE MPAMON.
Hanuwute napameTpnyeckne ypaBHeHUs NpsMONn.

Hanuwunte KaHOHNYECKOe ypaBHEHWE NPAMON.

Hanuwwnte ypaBHEHWSA nNpPAMOW: a) C YraoBbIM KO3 duuneHToM; 6)
NpoxXoAsLLen Yepes fJaHHYI0 TOYKY B JaHHOM HanpasieHUN; B) NPOXOAALLEeN
yepes ABe JaHHbIe TOYKWU; ) B «OTPE3KaX».

Hanuwwute hopMyny Aas onpefenieHnsa yrnia Mexay AByMsa NpsaMbIiMu,

KakoBbl YCNOBUA NapannenbHOCTV U NepneHANKYNSPHOCTY ABYX NPSAMbIX?

NMpoBepoyHasa paboTta 5 NpsaAmasi Ha NJI0CKOCTU

BapunaHT

HanucaTb ypaBHeHMe NpsMOiA, NPOXOoAsLLeil Yepe3 ToUkn A n B,

ecnn A4-32 ,B4;3 . (1 6ann)
O6Liee ypaBHeHUE nNpsiMoin - 2x +3y +6 = 0 npeobpa3oBaTh K

YPaBHEHUIO B OTpe3Kax. (16ann)
CocTaBMTb NapaMeTpuyeckne ypaBHEHUS MPAMOIA, NPoOXoasLel

yepe3 TOUKy B4;-2 napannenbHo BEKTOPY S, ecnn s <3 . (16ann)
CoCTaBWUTb YypaBHeHME MPAMOW, MNPOXOAALLEA 4Yepe3 TOUKY

A4 3-A. 1 coCTaBfawOUEn C MNONOXUTENbHbIM HanpaBneHuem (16ann)
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ocu ox yron 60°,

CocTaBbTe ypaBHEHMe MpAMON, NPOXoAALLeil yepe3 TouKy Mo u
nepneHANKYNspHoO BekTopy AB, ecniv M3BeCTHbl KoopAuHaTbl Mo
(2;2), A (1;-3), B (6:-5).

OnpepennTb B3aMMHOE PacnosioXkeHue 2-xX nNpambix 2x - 5y - 20
=0 un 5x+2y-10 =0.

Onpegennts  yron Mexagy npambiMn  jc+5y+9=0 u

2Xx +y-5=0.

BapunaHT

HanwucaTb ypaBHeHNe NPSAMOK, NPOXOoAALLEN Yepe3 TOUKN A n B,
ecnu 4;3 , BUL8 .

O6Lee ypaBHeHUe npsmon 2x - 3y + 6 =0 npeobpasosatb K
YPaBHEHMIO B OTpe3Kax.

CocTaBUTb nNapameTpuyeckue ypaBHEHWUS NPAMOI, NPOXOAALLEN
yepe3 ToOUKy B 4 ;-3 napannencHo BeKTopy v, ecnun nXx;4 .
CocTaBUTb YpaBHEHME NPSMO, NPOXoasLlent yepe3 Touky AN5'
M COCTaBNAOLWEN C NONOXKNUTENbHBIM HanpaBfieHWeM OCK OX Yron
45°,

CocTaBbTe ypaBHEHMe MPAMON, NPoxXoAasaLen Yepe3 TOUKY Mo u
nepneHANKYNAPHO BeKTOpy AB, ecnun n3BecTHbl KoopauHatbl Mo
(2:2), A (1;-3), B (6;-5).

OnpepennTb B3aMMHOE pPacnofioXXeHue 2-x Npsambix 2x - 3y - 21
=0 un 3y=2x-24.

Onpepennts  yron mexay npambimm  2x - 3y +1=0 u

3x-y+4=0.
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Kpurtepun oneHkn npoBepo4Hoii padboTbl

Otnununo «5» — 9-10 GanoB
Xopowo «4» — 7-8 Ganos
Y I0BIETBOPUTENBHO «3» — 5-6 OaJioB

HeynosnerBoputensno «2» — 0-4 Oama

Tema 3.2 KpuBbie BTOpOro nopsiaka

DpoHTAJBHBIH 0NIPOC

JlailiTe ompencneHWe RIIIUICA W HA30BUTE €r0 KAHOHWYECKOE ypaBHEHHE. UTO
Takoe OOJbIIAs U MaJias MOTYOCH JUIHMIICA, €r0 (POKYCHI, BEPIIMHBI? YKAKHUTE UX
KOOPJAMHATBHI.

Uro Takoe HKCUEHTPUCUTET JIUIMNCA, KAKOM OH MO 3HAYEHWIO, YTO OH
XapaKTePU3yET?

Jlaiite onpeneneHue runepOONbl U HA30BUTE €€ KAaHOHWYECKOE ypaBHEHHE. UTO
Takoe NECHCTBUTENIbHAS M MHUMAas TMOJYOCH TUNepOOJibl, aCHMITOTHI, (OKYCHI,
BEPLINHBI? YKAKUTE UX KOOPAUHATHI.

YTOo Takoe SKCUEHTPUCUTET TUNEPOOITBI, KAKOW OH MO 3HAYEHUIO ?

JlaiiTe onpenenenue mapadosl .

YKakuTe  KaHOHMYECKOE YpaBHEHHE Mapadoyibl B 3aBUCHUMOCTH OT €€
PacIoNOXKeHHsI HA KOOPAMHATHON TJIOCKOCTH.

Yro Takoe mapameTp napadosibl, GOKYC U AUPEKTpHCA MapadosIb?

IIpoBepounasi pabora 6 Kpusbie BTOpOro nopsiaka

BAPHAHT

CocraButh ypaBHeHWE djumnnca ¢ ¢okycamu Ha ocu OX, ecnu  (206amna)
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5
(hOKYCHOe paccTosiHMe paBHO 20, IKCLEHTPUCUTET paBeH

2 2

OaHarunep6ona 1 _ 1 HalTu ee aKCLUEHTPUCUTET.
81 63

[OaHa napa6bona x2+6x-12y-3 =0. CocTaBUTb YypaBHEHME ee
LVPEKTPUCHI.

HailTn koopauHatbl (DOKYCOB M 3KCLEHTPUCUTET 3nunca
ONUCbLIBAEMOro ypaBHeHneMm 3x2+ 9y1 = 2.

HanwucaTb ypaBHeHMe runep6onbl, eciv ee HOKYCbl HAXOAATCH B

Toukax /y C3,0 u /y CO , a givMHa [einCcTBUTENbHOW MOIyoCH
paBHa 4.

HanucaTb KaHOHW4YeCcKoe ypaBHeHMe napabonbl, PacrnonoXeHHOM
CUMMeTpUYHO ocnm  OX, WMEeKLein BeplwnHY B Hadvane

KoopauHaT 1 npoxoasiieli yepes Touky D 4,2 .
BapuaHT

CocTaBuTb ypaBHeHMWe annaunca ¢ (POoKycamMnm Ha OCW OX, ecnu

4
(hOKyCHOe paccTosHue paBHO 90, 3KCLEHTPUCUTET paBeH .

3

2 2
[aHa runepbonbl —------ ¥— = 1. HailTn ee aKCLEeHTPUCUTET.
625 400

[aHa napabona y2+8y +28x+ 72-0. CoCcTaBUTb YpaBHEHUE ee
AVPEKTPUCHI.

HailTn KoopguHaTbl (POKYCOB W  3KCLEHTPUCUTET  31UNCa,
ONUCLIBAEMOro ypaBHeHneM 2x2+8y 2 =16.

HanucaTb ypaBHeHWe runep6osbl, eciv ee (POKYCbl HaxoaATCA B
Toukax Ty(-1,0), /y {,0 , a gnvHa ee LelNCTBUTENLHOW OCY paBHa
8

HanucaTb KaHOHWYeCKoe ypaBHEHWe napabosibl, PacronoXKeHHOV

(26anna)

(26anna)

(36ann)

(36anna)

(36ann)

(26anna)

(26anna)

(26anna)

(36ann)

(36anna)
(36ann)
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CUMMETPUYHO ocu O X, umetolleli BepLIMHY B Hayane KoopauHat

M NPOXofsLleli Yepes TOUKY 3.
KpuTepun oLeHKM NPOBEPOYHOI paboThbl

OTnnyHo «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y aoBneTBOPUTENbHO «3» - 5-6 6annos

HeynoBnetBopuTenbHo «2» - 0-4 6anna
TecToBbIN KOHTPO/b

Cneundmkaums TecTa:
1 TecT roMOreHHbIN;
2 TecT 3aKpbITOl (hOPMbI;
3 Konnuyectso 3agaHnii - 15;
4 Bpewms BbINOHEHUA 3afaHNs - 20 MUH.;
5 3a npaBuW/bHbIN OTBET UCMbITYEMbIA Nony4vaeT 1 6ann,

3a HenpaBWbHbIN - O 6annos.
MHCTpyKUns: BbiIGEPUTE MPaBUbHbLIN BapuaHT OTBETA.

KpnTepun oueHKu.
-511-14-15 6annos
411 - 11-13 6annos
311 - 8-10 6annos

[aH TpeyronbHUK ¢ BepwmnHamu A (-2; 0), B (2; 4) n C (4; 0). YKaxure
KOOpAMHAaTbl cCepefMHbl CTOPOHbLI AB.

a) (2;-2);
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0) (0;2);
B) (2;2);
r) (3;2);
ypaBHeHI/Ie HpHMOﬁ, Hpoxoz[;[meﬁ 4YCpe3 JaHHyIO TOYKY, ¢ JaHHbLIM

YIJI0BBIM KO3 ((PUIMEHTOM UMEET BUAL:

-1
F—= —I:x—xl)

a) k ;

6) Y Hh= k{x— )

>

B) F-a=ky-n)
Yroa Mexy IByMs MPSIMbIMU HAXOUTCS IO PopMyJIe:
-k
tgp=21
a) 1+kk .
1+
tgg = Lt
6) RN
oy +i
g =——2-=
B) 1=k
YpaBHEHHUE NPAMOMA, MPOXOIALIEH Yepe3 ABE 3aJaHHBIC TOUKHU:
nox _XYTh
a) hTA T h

LTH_YTH

6) E N R

>

i L W e

B) TR

AThH _¥TR
r) T—&H TN

YcnoBue mapasuiesibHOCTH ABYX MPSAMBIX

el
a) K

>
>

o) fH=h

B =k

>



40

r) N - K2

6  YcnoBue nepneHAMKYNAPHOCTM ABYX NPAMbIX:

— |

o3
a) >
6) *i: K29
B) kr=1 9
r * =%,

7 YpaBHeHue NpAMOiI 3afiaHHOM ToUuKo A(2,1) N HanpaBNSAOLWMUM BEKTOPOM

M=

a) 5x- 3y-7=0
6)3x+y-7=0
B) 4x- 2y-6=0
rNe6x-y-11=0
8  YpaBHeHue NpsiMOi npoxogsuiein vyepes Touky M(1;2) n obpasyroulein ¢
ocbio OX yron B 45° umeeT BUj ...
a) 2x-y=0
0) 3x-2y+1=0
B) X-2y+3=0
r) X-y+1=0
9 B3aumMHOe pacrnofioXXeHue nNpambiX 4x - 2y - 6 =0un 8x - 4y - 2 =0 Ha
MNOCKOCTU - MpAMbIE...
a) napannenbHbl
0) nepecekaroTcs
B) nepneHgNKYNApHbI
r) cosnagarwT
10 YpaBHeHue NpsMOi, Npoxogsiweln yepes Toukn A(4;-2) n /45; 4) umeet
BUA;

-5 +4
a) X y
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y+2
6 X-4-
) -5
+
oy x-4- Y72
X-4
") 2 3
11 BbibepuTe ypaBHEHNE MPAMON B OTpe3Kax.
X Vv |
- - - =1
R
6) 4 3
- +N =1
g) 3 2
2X Yy
r) 3

12 BblbpaTb ypaBHEHME OKPY>XXHOCTW, NpeCTaBNeHHON Ha PUCYHKE:

B) (x+4)2+ (y+2)2=9
ry (x- 4)2- (y- 22=9

13 Bbi6bpaTb YpaBHEHMWE 31MUMNCA, NPEACTABNIEHHOTO Ha PUCYHKE:



9 15

a)
(*-5)2 , 0+1)2 __4
6) 16 9
(*-5)r,0+1)r__1
g 9 16
(*+5)Z , O-1)r_1
9 16

14 BbibpaTb ypaBHeHUe runep6bosbl, NpeicTaBNeHHON Ha PUCYHKe

(Y~2? (x-1) _

1

(Y-2)2  (x-1? , 1
6 4 9
(x-MN2 (y-21/

B) 9 4
(x —I f (y-22?
r) 9 4 -

15 Bbl6paTb ypaBHeHUs napabonbl, NpeACcTaBeHHON Ha pUCYHKe
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a)y=2(x+2y

6) y—1=(x+2)
B)y+1=(x-2)

N y+(x-2P=1
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PA3LE/T1 4 OCHOBblI TEOPUN KOMMMEKCHbBIX HUHNCEJ

Tema 4J1 KoMmnJ/ieKCHbIE ynucna

®poHTaNbHbIA ONpPoC

UYT0 HasbiBaeTCA KOMMIEKCHLIM YMCIOM? Y KaXXUTe ero anrebpanyeckyto
hopmy.

Kakue [eicTBMA MOXHO MNPOU3BOAUTL C KOMMIEKCHbIMU YuC/laMu B
anreé6panyeckoin opme?

Uto HasbiBaeTCcA MNPOTMBOMOMOXHBLIM , KOMM/IEKCHO COMPSXXEHHbIM 1
o6paTHbIM YMCNOM K yncny z=a+bl ?

Kak pelwnTb KBagpaTtHoe ypaBHeHue, ecnm ero D<0?

Kak reomMeTpmyeckn MOXXHO TO/IKOBaTb KOMMJ/IEKCHbIE Yyncna?

UTo Takoe Moy b U aprymMeHT KOMMIEKCHOro yumcna?

MpoBepouHas pa6oTa 7 Anre6panyeckas (hopma KOMMIEKCHOro Ynca

BapunaHT 1

4 =2-4/;, z2= 6+5i

Bbluncnmtb
a) z, +z2; (16ann)
6) Z — z2 (16ann)
B v * 2 (26anna)
rf’ _Z'u (26anna)
-2

A );‘ (26anna)
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2 HaiTtun peweHune ypaBHeHuns: 2x2-n'+ b O

5+2/ 3- 4/
3 BbluncnuTs: 2-5/ 4+3/

BapuaHT 2
1 N =-3+7; z22=5-4].
Bbluncnutb
a) z, + 22,
6) Zj — z2;
B) V*2

r)

oA

2 HaiTun peweHne ypaBHeHua: 3x2 + z+1 —Q

4+3/ 5-41
+

3 Bbluncnute:

KpuTepum oLeHKN NPOBEPOYHOI paboThl

OTANYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeypnoBneTBopuTenbHo «2» - 0-4 6anna

(2 6anna)

(56annos.)

(16ann)

(16ann)
(26anna)

(26anna)

(26anna)
(2 6anna)

(56annos.)

MNpoBepoyHasa paboTa 8 TpuroHomeTpuueckass popma KOMMIEKCHOrO

yucna
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BapunaHT 1
1 Z,= Sy m)K z?= >K-b/m)K
17 cosg S g 2" cosl—2 SM 15
Haintu
O M '22'23 (16ann)
(16ann)
6)nzy ;
5
B) Z 3 (16ann)
2 HaiTn mofynb KOMMEKCHOro ynucna z = 2/. (16ann)
3 HalTn aprymeHT KOMMeKCHOro umcna z=-1 +"3/. (16ann)
4 TpepacTtaBbTe KOMM/IEKCHOE YMC/I0 B TPUTOHOMETPUYECKOA
(2 6anna)
hopme2 = -1 - n/3/.
5 Bbluncnutb 11 1 pesynbtat n3obpasmTb Ha
. (3 6anna)
KOMIM/IEKCHOM MIOCKOCTH
BapunaHT 2
1 7z, =cos +isin_, z cO0S-——\-isih—, z
8 8 . 1 12 3
Haintu
ryz'z= (16ann)
23
Z,
16ann
n 9 ( )
*2
\ N
ez . (16ann)
6 HailnTu Mmofgynb KOMMAEKCHOro yncna z = 2i. (16ann)

7 HaiTh aprymeHT KOMMeKCHOro uncna z=-1 + A3l (16ann)
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8 T[lpeacTaBbTe KOMM/IEKCHOE YNC/O B TpVIFOHOMETpI/I‘-IGCKOVI

(2 6anna)
Gopme z = -1 - n/3/.

9 Bbluncnutb N pe3ynbTaT M306pasnTh Ha
(3 6anna)
KOMMMEKCHOW N/I0CKOCTU

KpuTepun oLeHKM NPOBEPOYHOI paboThbl

OTANYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y n0oBneTBOPUTENbHO «3» - 5-6 6annos

HeypnoBneTBopuTenbHo «2» - 0-4 6anna
TecToBbIN KOHTPO/b

Cneuntukauma Tecra:
1 TecT roMOreHHbIN;
2 TecT 3aKpbITOI POPMbI;
3 KonunyectBo 3agaHun - 17;
4 BpeMs BbINONHEHUS 3a4aHns - 20 MUH.;
5 3a npaBuibHbIA OTBET UCMbITYEMbIW NofyyaeTt 1 6ann,

3a HenpaBWNbHbIA - 0 6annos.
MHCTpyKuns: BbibepnTe MpaBW/bHbIA BapuaHT OTBETA.
KpuTepun oueHKuM.
-511-16-17 6annos
11 - 13-15 6annos

-311 - 10-12 6annos

1 CKO/IbKO (hopMm 3anncu MMeeT KOMMIEKCHOE YNCo?
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a) 1; 0) 2; B) 3; r) 4
2 Yro npeacrapinser coOoi yucno 1?
a) 4KCI0, KBAAPATHBIA KOPEHb U3 KOTOPOTO PaBeH -1;
0) 4KcCII0, KBaapar KOTOPOro paseH -1;
B) YMCJIO, KBAAPATHBIA KOPEHb U3 KOTOPOTO paBeH 1;
r) 4UCJ0, KBaapaT KOTOPOTO paBeH 1;
3 Kax Ha KOOpAMHATHOMN TIOCKOCTH N300PAKACTCA KOMILUIEKCHOE YUCITIO?
a) B BUJE OTPE3KA,
0) TOUYKOM WM paguyC-BEKTOPOM,
B) IJIOCKOW T€OMETPUYECKON (PUTYPHI,
r) B BHJE Kpyra
4 K0 BBEII HA3BAHWE «MHUMBIE YHACTIAN?
a) Jlekapr;
0) Apran;
B) Oiinep;
r) Kapnano.
5 B xakoe MHOKECTBO BXOJAT uncia 5; 3-61; 2.7; 21?
a) JCHCTBUTENBHBIE YNCIIA,
0) pauMOHAJILHBIC YUCIIA,
B) KOMIUJIEKCHBIE YHCIIA,
I) UPPALMOHATIBHBIEC YUCIa
6 ®opmyny Myaspa MO>KHO IPUMEHSTh, €CJIM KOMIUIEKCHOE YHCIIO 3aIIMCaHO
B:
a) NOoKa3aTelbHOU popme
0) HarysaaHOM opme
B) TPUTOHOMETPUYECKON opme
r) aireOpandeckoi popme
7 ®opmyny Dinepa MOKHO IPUMEHSTD, €CIIM KOMILUIEKCHOE YHMCITO 3alTUCaHO
B

a) MoKazaTelbHOU popme
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6) HarnagHoi gopme
B) TPUTOHOMETPUYECKON hopme
r) anrebpanyeckon popme

8 Bb|6ep|/1Te n3 npegnoxXeHHbIX Yyncesa YNCTo MHAMOE:

a) z=5-3i
6) z=75i
B) z=32
rz=0

9 Urto Has3blBaeTCcsa MOAY/1eM KOMIMJIEKCHOrO ymcna?

a) MOAy/Nb BEKTOPA;

6) MOLYy/Nb BEKTOPA, COOTBETCTBYHOLLErO KOMMIEKCHOMY YUCIY;

B) A/INHA, COOTBETCTBYOLLEr0 KOMMNIEKCHOMY YMC/Y BEKTOPA;

r) ANVMHA KOMMJIEKCHOro Y1cna z.

10 YT0 Ha3bliBaeTCA apryMeHTOM KOMMIEKCHOrO yncna?

a) yron Mexgy noNoXUTeNbHbIM HanpasieHWeM MHUMON OCU U
BEKTOPOM, COOTBETCTBYIOLLIUM Z;

6) BeNMUYMHA HanpaBfieHHOro Yyrna, 06pa30BaHHOIO MOJIOXMUTENbHbIM
HanpasieHVeM LeNCTBUTENbHOW OCK;

B) BeAMYMHA  N060ro  HanpasfieHHOro  yrna, 06pa3oBaHHOro
MONIOXMNTENIbHBLIM Hanpas/ieHNeM [eNCTBUTENbHOW OCUM U BEKTOPOM,
COOTBETCTBYHOLLUM YUCNY Z;

r) BeNMYMHA yrna, CoOOTBETCTBYHOLLEro KOMMAEKCHOMY YUCNY Z.

11 Anrebpanyeckasd (opma KOMMJIEKCHOro 4ucna r, WU306paKeHHOro Ha

PUCYHKe, UMeeT BUA;

a) z=A-2i

6) z=-4 + 2/
B) z=-2 - U

rvy z=—4 —2i

12 Ha pucyHKe M306paXKeHo YnNCno Z . YKaxXnTe Ynucno z.
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'y
T - 5 —rr
6) z =5+ 2i i
B) z=2+5/
0 2
ry z—2-5i
+ + e

13 KomnnekcHble uymcna z\ a 2/ z 4 2b 1 4BNAKOTCA KOMMMEKCHO

ConpAXeHHbIMU Npun

Aa 4v L
©a 40 I
B a=41v--1
N a=-4; b——\.

14 YMHOXeHNe KOMMNEKCHbIX YACEN I? U I7?, 3aflaHHbIX B TPMTOHOMETPUYECKO

dopme, ocyuiecTBnseTcsa no gopmyrne
a) lzi Imz2 I<cos(w, m@R) +i-sin(” m2))
6) (z [+ 1z2])-(cos(™ + ") + [-sin(" + "2))
B) lzi |-|z2Kcos(*+"2)+bsin(M+"2))
r) 1zi 1-1z2 K sin(® +P2) + i-"\<P\ +P2Y)
15 fleneHne  KOMMAEKCHbIX uymcen zi wn r? ¢ O,

TPUTOHOMETPUYECKON (hopMe, OCYLLECTBAAETCA N0 hopmyne

£ COS<—Pz +'1'$mﬂ<
2) vV R a VN
(cos(” -<p2) +i-sin(” - gh))
6) 27
R O
SM— + 1 COS—
1z 1
— U m(sin(<™ - <0,) + 2mcoslIfl - (Sj))
N + 1

3aflaHHbIX

16 Bo3BefieHMe B CTeneHb N KOMMNJIEKCHOrO 4Yucna r ocyLecTBngaeTca no

hopmyrne

B
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n-\z | -(cos(w”) + / min(tf"))

gi 1 Z\n-(co¥(nP) + i S\n(n<P)}

B)
l_) \z\n (COSAR'l‘ i-sial

17 Ha pucyHke npeAcTaBieHa reoMeTpuyeckas MHTepnpeTaLms KOMNIeKCHOro

yncna. Toraa TPUroHomeTpryeckas hopma aToro Yymcna UMeeT BUf
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PA3LOE/15 OCHOBbl MATEMATUYECKOI O AHANTN3A

Tema 5J1TlocnegoBatenbHOCTL. [peden nocnefoBaTeNlbHOCTU

Mocne n3yyeHust TeMbl CTYIEHT AO/KEH:

3HaThb:

- ofnpepeneHne 4YMCNOBOM nocnenoBaTtesibHOCTMU, cnocobbl ee 3afaHnA;
- OonpepeneHne npepena nocnenoBaTesibHOCTU U €ro CBOWCTBA,;
- OonpepeneHne MOHOTOHHOW nocneaoBaTeNbHOCTH,

YMeThb:

- BbIHNCIATL NPeEENbI 4YMCNOBOW nocneanoBaTe/IbHOCTH.

®poHTaNbHbIK 0NpPOC

CdhopMmynmpyiiTe onpeaeneHne NoHATAS NOCNeA0BaTEIbHOCTb.
UTo Ha3bIBaeTCs NPeAesioM YMNC/OBOV MOCNeA0BaTENbHOCTMN?

Ha30BMTe OCHOBHbIE CBOWCTBA npenenos ﬂOCﬂeAOBaTeﬂbHOCTeM.

A W N R

Kakas nocnefoBaTe/lbHOCTb Ha3blBaeTcA OECKOHEYHO Manoin? 6eCKOHEeYHO

60NbLWON?

5 HaszoBute cBoOiCTBA 6GECKOHEYHO MasblX, OGECKOHEYHO 60/1bLINX

HOCﬂe,ﬂ,OBaTEHbHOCTEVI.

MpoBepouHas pa6oTa 9 Mpeaen nocneAoBaTe/IbHOCTY

| BapuaHT Il BapuaHT
Haintu cnegytowme npegensl: Haintu cnegytowmne npegensi:
. 2n2+bn-4 . A[72-5/? + 2 (26anna)
1 lim--—-mmmme o 1 lim
7. 672+ 1 3+ 6/7-7n2
2 lim bn¥s > Iim 2[73—b/72+ 3J7—4 (26anna)

4no2+ 2/7-7 1> n2+2/7- 1
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Iim8/?3+ An2- 5n+1 3 lim 67_2 (26anna)
3/?2- 2/?+ 2 5/72'8/7"‘3
i? i M~"8§_ 2/7'j4/7 .11 (36anna)
lim* "~ * .- 4 — 4 1mm
" C-\"n+

lim(//72+3/7-1-V «2-7T1+ 3 5 lim{//72—37+1 —gi72+ 7—3 (306anna)

KpuTepum oLeHKN NPOBEPOYHOI paboThl

OTANYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeynosneTBopuTenbHo «2» - 0-4 6anna
Tema 5.2 dyHKUKMA. MNMpegen PyHKUMN. HenpepbIBHOCTb hYHKLU NN
®poHTaNbHbIN Onpoc

CopmynupyiTte onpegeneHme NOHATUSA DYHKLUMNK.

UT0 Ha3biBaeTca 06nacTblo onpegeneHnsa GyHKUnMn? O61acTblo N3MEHEHNUA
QYHKUNMN?

Kakue QyHKUMN Ha3bIBAOTCA 31eMeHTapHbIMK? MpuBeanTe NpUMepsI.
Cdopmynupyite onpegeneHme npegena GyHKUNN.

Ha30BMTe OCHOBHbIE CBONCTBA NMpeAenoB QyHKLUNNA,

Kakasa yHKUMSA Ha3blBaeTCA 6ECKOHEYHO Manoin? 6eCKOHEYHO 60/bLLOK?
Ha3zoBuTe cBOMCTBA 6ECKOHEYHO MabIX (YHKLMWNA.

HanuwunTte opmysibl MEPBOro M BTOPOro 3aMeyate/ibHbIX Mpeaenos.

[aiiTe onpeaeneHne ogHOCTOPOHHMUX NPeAenoB (yHKLUMM B TOUKE.
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MpoBepoyvHas pabota 10 Mpegen pyHKUNM

| BapnaHT Il BapnaHT
Haintu cnegytowme npegensl Haintu cnegytowmne npegenbl:
3x2- 17x+ 10 4x2- 7Xx + 3
1 (26anna)
¥4 3x2-16X +5 "13x2- 4x +1
= 25-x2
2 - 2 - e (36anna)
Voor L - - V2x- 1
2x3+x+1 5x4- x3+ 2x
3 3 (16ann)
*3x3+ x2+ 1 x4- 8x3+ 1
4 lim?/x2- x - X 4 lig"/x2+5x - x_ (36anna)
KpuTepuu oLeHKN NpoBepPOYHON paboThbl
OT/NNYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos
HeypaoBneTBopuTenbHo «2» - 0-4 6anna
MNpoBepoyHada paboTa 11 3ameuaTtenibHble Npefesbl
| BapuaHT Il BapuaHT
Haintu cnegytowme npegensbi: Haintu cnegytowmne npegensi:
1 ,. 1- cosbx 1 I-cos4x
Tohm__ (26anna)
I yr
COS3X - COSTX 0 ,. C€O0Sbx - cos7x
R ohm X Hm (26anna)
" l-cos4x I-cos5x
r {3
3 3 e ” (26anna)
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lim x*nc+3 "-Inx 4 !(i_[;(;jc"njc- 1ngu- 2
o fix _\\x o 33X _ 2%

lim 5 lim

Ly 2x +1) > 3x +1,

KpuTepuu oLeHKN NpoBepoOYHONn paboThbl
OT/NNYHO «5» - 9-10 6annos

Xopowo «4» - 7-8 6annos

Y noBneTBOPUTENbHO «3» - 5-6 6annos
HeynoBnetBopuTenbHo «2» - 0-4 6anna

MpoBepoyHas paboTa 12 HenpepbIBHOCTb PYHKLMN

I BapuaHT

(36anna)

(36anna)

[loKa3aTb HenpepbIBHOCTb (YHKLMUW, NCXOAN U3 ONpefeneHns y =X2+X - 2,

roe xeR.
X2 -4 X g .
ABnseTcsa M QyHKUMA y = y ) HenpepbIBHOM B TOUKE XN=2.
m - X=
Il BapunaHT

Joka3aTb  HenpepbiBHOCTb  (IYHKUUW,  UCXOAA
y =x2- 2x + 3, rfe xeR.

X
T~4. ®-2
X+2

ABnseTca N QYHKUUA y =
' n x—2

KpuTepun oLeHKM NPOBEPOYHOI paboThbl

OTANYHO «5» - 9-10 6annos

onpeaeneHus

HEeMnpepbLIBHOW B TOUKe X = 2.
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Xopowo «4» — 7-8 Ganos
Y I0BIETBOPUTENBHO «3» — 5-6 OaJioB

HeynosnerBoputenbHo «2» — 0-4 Oama
TecToBBII KOHTPOJIB

Cneuugurkauua mecma:
1 Tect rOMOr¢HHBIN;
2 Tect 3aKkpbITOil POPMBI;
3 KonuuecTBo 3agaHuii — 15;
4 Bpewms BbINOJHEHU 3a1aHus — 20 MUH. |
5 3a mpaBWIBHBII OTBET UCHIBITYEMBIH Toay4aeT 1 Gam,

3a HeNpaBWIbHBINA — O OaJIoB.
Hucmpykuyusa: BoIOCpUTE TPaBWIIbHBIN BapuaHT OTBETA.

Kpumepuu ouenku:
=51 — 14-15 Gannos
-4] - 11-13 Gannos
=31 - 8-10 6annmos

1 Yro HazbiBaeTCs QyHKIUCH?

a) 4YuCIo;

0) mpaBwjio, MO KOTOPOMY K&XKIOMY 3HAYEHUIO ApPryMEHTa
COOTBETCTBYET OJIHO W TOJIbKO OJTHO 3HAYCHUE (PYHKIUU Y,

B) MPaBWJIO, MO KOTOPOMY Ka&XAOMY 3HAQYCHUIO  (PYHKIIUK
COOTBETCTBYET OJHO U TOJILKO OJIHO aPTyMEHTA X;

r) NpaBWjao, MO KOTOPOMY KaXKIOMY 3HAYEHUIO apryMeHTa
COOTBETCTBYET MHOKECTBO 3HAUCHHIA (PYHKINH Y.

2 Kaxkas QpyHKIHs HA3bIBAETCS OTPAHMYEHHONH?
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a) tyHKumsf(x) HasbiBaeTCA orpaHuUYeHHon, ecnn T <f(x) <M;
6) cnoxHas;
B) (hyHKumMAf(X) Ha3biBaeTca orpaHnveHHon, ecnuf(x) >0;
r) yHkumaf(x) HasbiBaeTCca orpaHuyeHHon, ecnnf(x)< 0;
3 Kakas TouykKa HasblBaeTcs npefe/ibHON TOYKON MHOXecTBa A?
a) Hyne.as;
6) T.XO Ha3blBaeTCA npefenbHOM TOYKOWM MHOXecTBa A, ecnn B N06GOMN

OKPECTHOCTW TOYKM X0 cojepXatcA TOUKM MHOXecTBa A,

OTNInYaroLmecs ot Xo,
B) He npuHaanexawias MHOXecTBy A\
r) nexauias Ha rpaHuue MHOXecTBa.
4 MoxXeT nuM cyuwectsoBaTb npegen B TOUKe B TOM C/yyae, ecnu
OHOCTOPOHHWeE Npefenbl He paBHbI?
a) fa;
6) nHorpga;
B) HeT;
r) scerga.
5 #AsndeTca nn npovsBefeHne 6eCKOHEYHO Manion (YHKUUK Ha PYHKLMIO
OrpaHN4YeHHyt0, 6ECKOHEYHO Manoin yHKUMen?
a) HeT;
6) Aa;
B) MHOrAQ,;
r) He Bcerga.
6 B Kakom cny4yae 6ecKoHe4yHO Masnble a (X) 1 p(X) Ha3blBalOTCA 6ECKOHEYHO

MasibiIMW O4HOT0 Nopsagka B ToUke Xo!

a) ecnm lima(x) =0

AN d')(x) ’

6) ecnn limaM - c ®O0;
- P
*0 (¥

B) ecnv lim -1
* P 5
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Xo
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(*)
r) ecnu ux npegensl paBHbl 0.
7 Yemy paBeH npepgen KOHCTaHTbl C?
a) 0;
0) e;
B) 1,
) oo

0 c.

8 [lepBblil 3aMeyvaTeNlbHbIN Npeaen UMeeT BUL
4 . sinx
a) [im =

0 x

L

___________ 11

r lim(l+x) <
x 0
9 BTOpOW 3ameyaTefbHbIN Npeaen UMeeT BUA

sinx _ 1

a) lim L

¥0 X

1

B) lim< i> =~

r lim H tiil.

x0 X
10 BblbepuTe onpefeneHne HenpepbiBHOCTU (PYHKLUNUN B TOUKE

a) PyHKUMA ABNAETCA HEMPEPbIBHOW B TOYKE, €C/IM BECKOHEYHO Manomy
NPMpaLLeHNI0 aprymMeHTa B 3TOW TOYKe COOTBETCTBYET GECKOHe4YyHO
Manoe npupalleHme QyHKLUNY;

6) ®PYHKUMA HABNAETCA HeMNpepbiBHOW B TOYKe, eciu CyLecTByeT
KOHEeYHbI npefen (YHKLUMU B 3TON TOYKE;

B) TOUKa ABNAETCA TOUKOW HEMPEPLIBHOCTN (PYHKLUUK, ecii 3Ta (PYHKLNA

onpe/fieneHa B HEKOTOPOI OKPECTHOCTYM 3TOl TOUKM;
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r) ®yHKUMA Yy Ha3blBaeTCA HenpepbiBHOMW B TOYKe X, ecniv lim y  y(X)
o'
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11 BblbepuTe onpeaenieHne TOUKM pa3pbiBa 1 poga GyHKUUN Y

a) Touka HasblBaeTCA TOYKOM paspbiBa 1 pofa, ecnv OLHOCTOPOHHMUE
npegenbl B 3TON TOYKE He paBHbl ApYyr APYrY;

6) Touka fABnseTcs TOYKOW paspbiBa 1 poga, ecnm 3Ta QyHKUKUS
onpejeneHa B HEKOTOPOI OKPECTHOCTU 3TOM TOUYKN, HO B CAMOI TOUKe
He y[0BNEeTBOPSAET YC/IOBUIO HEMPEPLIBHOCTH,

B) ToYKa Ha3blBaeTCA TOYKOM pa3pbiBa 1 poja, ecnv B 3TOM TOUKE XOTH
Obl OAWH W3 OAHOCTOPOHHUX TMpPeAenoB He CyLWecTByeT Wan
OeCKOHeuYeH;

r) Touka paspbliBa Ha3bIBAETCA TOUKOW pa3pbiBa 1poja, ecnm B 3TON TOUKe
CYLLECTBYOT KOHEYHble O4HOCTOPOHHME Npeaensl.

12 BbibepuTe onpegeneHne TOUKKN paspbiBa QyHKL MM

a) Touka ”"HasblBaeTcAd TOYKOW paspbiBa QyHKUMKM [X), ecnu
OLHOCTOPOHHWeE Npejenbl B 3TOMN TOUKe He paBHbl APYr APYrY;

6) TouyKaxo Ha3blBAETCA TOYKOW paspbiBa PYHKUNNLX), eCnn B 3TON TOUKe
(yHKUMA b0 He onpefeneHa, NM60 onpejeneHa, HO HapyLLIeHO XOTH
Obl OHO U3 YCNOBWIA OnpefeneHns HenpepbiBHOCTU [ X);

B) Touka X0 Ha3blBaeTCA TOYKOM pa3pbiBa, €C/N B 3TOM TOUKE XOTS Obl
OZVH 13 O4HOCTOPOHHMX NpPefenoB He CYLLeCTBYeT U GeCKOHEYEH;

r) Touka X0 HasblBaeTCA TOYKOM paspbiBa GQYyHKUMM [X), ecnu

lim / () ¢ lim / (x).
X—»Gq-0 xH»x0-H0

13 BbibepuTe onpeaeneHne ToUKM paspbiBa 2 poga hyHKuUmm [ x)
a) Touyka Xo ABNSAETCS TOYKOW pa3pbiBa 2 pofa, ecnv ata (yHKUWS
onpeaeneHa B HEKOTOPOI OKPECTHOCTM 3TOM TOUYKKN, HO B CaMOil TOUKe
He Y0B/IETBOPSET YC/IOBUIO HEMNPEPLIBHOCTY;

6) ToukaXxosABNsAeTCA TOYKOW paspbiBa 2 poga, ecnm limy = n

x—*a-0 X—>a+0

B) Touka X0 pa3pbiBa Ha3blBAaeTCs TOUYKON paspbiBa 2 poja, ecnv B 3Tol

TOYKe CywecTBYyHOT KOHEYHbIE OAHOCTOPOHHUE NpPeaenbl;
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r) Touka X0 pa3pbiBa Ha3blBaeTCA TOYKON pa3pbiBa 2 pofa, ecnn B 3TON
TOYKe X0TS 6bl OANH U3 OA4HOCTOPOHHMX NPEeAEeN0B He CYLLeCcTBYeT NN
GECKOHEYEH.
14 BblbepuTe onpeaeneHne To4KM yCTpaHUMOro pa3pblBa
a) Touka paspbiBa 1 poga X = xo pyHKUuMn fix) Ha3blBA€TCA TOUKOW

yCTpaHUMOro paspbisa, ecan Jim / (X) :X% I (X) t/ (x0);

6) Touka slo pa3pbiBa Ha3blBaeTCA TOYKON YCTPaHUMOI0 paspbiBa, eCiN B
3TOM TOYKe XOTS Obl OAWMH W3 OAHOCTOPOHHUX TMpPefdenoB He
CYLLEeCTBYeT NN 6eCKOHeYeH;

B) TouKa X0 ABNAETCA TOYKOI YCTPAHUMOI0 paspbiBa, €C/iv 3Ta PYHKLUMA
onpeaeneHa B HEKOTOPOI OKPECTHOCTM 3TOM TOUYKKN, HO B CamMOil TOUKeE
He YO0B/IETBOPSET YC/IOBUIO HEMPEPLIBHOCTY;

r) Touka 9O £ABASETCS TOYKOW  YCTPAHMMOrO  paspbiBa, EC/u

lim f(x) = lim f(x).
X—>X0-0 X—X0+)

15 BblbepuTe onpeaeneHme TOUKN cKauka QyHKUMn

a) Touyka pas3pbiBa 1 pofa x = xo PYHKUMM fix) HA3bIBAETCA TOYKOI

b
CKayka yHKumnu, ecnm  lim / (X) I (¥ [/ (xo);
X-»X0-0 _pT

-

6) Touka X0 paspbliBa Ha3blBaeTCA TOUKOM CKayka (hyHKuuu 1X), ecnu B
9TON TOYKe XOTA Obl OAMH M3 OfHOCTOPOHHMX MNpefenoB He
CYLLEeCTBYeT NN 6eCKOHeYeH;

B) Touka X0 ABNAeTCA TOYKON cKayka QpyHKummn [x), ecnn ata hyHKUUS
onpeaeneHa B HEKOTOPOI OKPECTHOCTM 3TOM TOUYKKU, HO B CaMOW TOUKe
He Y[0B/IETBOPSAET YC/I0BUIO HEMPEPLIBHOCTY;

r) Touyka paspbiBa 1poga X = x0 QpyHKumn fix) HasblBaeTCA TOUYKOM

cKayka yHKumm, ecnn lim / (X) o lim / (X).
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PA3AE/ 6 ANPDEPEHLIMANIBHOE MCUYUNCNIEHVNE ®YHKLUW
OAHOW HE3ABVCUMOW NMEPEMEHHOW

Tema 6J1 [OuddepeHynanbHOe UCUYUCNEHME  (PYHKUUWN  O[HOW

He3aBMCUMOW NepeMeHHO

®poHTaNbHbIA 0NpPoC

1 YT0 Ha3blBaeTCS NPOU3BOAHON (YHKLMNN?

2 KaKoB reoMeTpuUyecKuia, pu3nyecknin CMbiC/ NPOU3BOAHON?

3 Kak B3anmMOoCBA3aHbl HEMPEPbIBHOCTb PYHKUNK 1 ee AU PepeHUNPYyeMOCTb
B TOUKe?

4 HanuwuTe OCHOBHble NpaBuia AnghepeHUNPOBaHNA BYHKLWIA.

ol

Hanuwwnte dopmynbl AnddpepeHLMpoBaHUA OCHOBHbIX 31EMEHTapHbIX
hYHKUWA.

Cdopmynupyite npaBuno anhgpepeHUMpoBaHnsa CNOXHONW QYHKLNN.

UTo HasblBaeTca guddepeHUnanom QyHKLUN?

KakoB reomeTpuyeckuii cMbicn guddepeHumana hyHKLMN.

© o0 ~N o

MepeuncnnTe OCHOBHbIE CBOCTBA ANt depeHLnana PyHKLNUN.
10 Kak HaiiTu Npou3BOAHYH BTOPOro, TPETbEro, N-ro nopsiaKkos?

11 Kak HaiiT guddepeHuman BTOPOro nopsiagka ot fJaHHOoW QyHKLUN?
MpoBepouHas paboTa 13 BblumcieHne Npon3BoAHON

| BapuaHT Il BapuaHT

HainT npon3BogHble PYHKLNIA HainTu npon3BogHble yHKL M

1y = —ed+ Y x' o+ 12 1Y = y’+yx'+20 (36aﬂﬂa)

2 Y - ans : = (3 6anna)



64

4 2
3 J=3-—; 3 Y=—+1, (3 6anna)
x3 )(S
4 y= : 4y =-2C0SX; (3 6anna)
5 y=In?inx ; 5 y =In"osx ; (4 6anna)
6 y =cos(ex); 6 Y=en - (4 6anna)
7 y=C2-2Yx2+1 7 y=<2+37x2-1 (56annos.)
X . 2x3
8 y - arcctg 8 y arcsin ; (7 6anno.)
1+ X 1+ X
arcsinbx arcsin4x
o y- N/ : 9 y (86ann08)
| —25x | —16x’
N o ~
10 ¥y= %1I'IXR$4[ 10y = <o0sx (10 6annos)

KpuTepun oLeHKM NPOBEPOYHOI paboThbl

OTAnYHO «5» - 35-40 6annos
Xopowo «4» - 28-34 6annos
Y noBNeTBOPUTENbHO «3»- 21-27 6annos

HeypnosnetBopuTenbHo «2» - 0-20 6annos
MpoBepoyHas paboTa 14 AunddepeHymnan hyHKLNN

BapunaHT

1 Bbluncnute gudepeHunan pyHkumMm y =1Incos2x npm x = & ndx _0,01.
4

2 Hangute npuonmxeHHoe 3HavyeHUe QYHKUMM Yy - X3-X2+X -3 npu

x =3,03.

3 Bbluncnute I'IpVI6I'II/I)K€HHO€ 3Ha4vyeHune Be/INYNHbI 0_9% .
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HainT yron HaknoHa KacaTe/lbHOW, NPOBeAEHHON K KPUBOW Yy =sin X B

Touke X0 =2:r3
CocTaBUTb YpaBHEHWNE KacaTe/lbHOM K KpmBoW Yy =sin 3x B Touke (—; 0).
3

Haintn abcumnccy Toukm rpagmka pyHkumm  f(x) = 2(x - 9)2 + 72, B KOTOpPOW
KacatenbHaa napannensHaOX.
Touka ABMXeTCA NPAMONMHENHO NOo 3aKoHY S(t) = t2+ 5t + 1 (m). Haitum

MIHOBEHHYI CKOPOCTb U YCKOPEHWNE TOUKM B MOMEHT BpeMeHu t = 5¢.

BapuaHT
Bbluncnute augpdepeHyman QyHKUnm y - Intg2x npmn x = a ncix =0,03.
8

= - + -1
Haigute npnonmxeHHoe 3HavyeHue GQyHKumm y 3x3 .or 57 npu
T = 3,02.
Bbluncnmte npubnnmxeHHoe 3HavyeHne BenmymHol 02 C

HalTu yron HaknoHa KacaTe/lbHOMW, NPOBEAEHHONW K KPUBOM Yy = COS X B

TOYKe X :gl'l .
4

CocTaBUTb YpaBHEHME KacaTe/NlbHOl K KpUMBOI Yy €OS 3X B TOUKeE (6—; 0).

HainTn abcumnccy Touky Tpauka yHKUMK (*- 6/ - 12, B KOTOpPOW

KacaTenbHaa napannensHa OX.

Touka [ABMXKETCA MNPAMONMHENHO N0 3akoHy S(t) = t2 + 4t - 5 Haitu

MIFHOBEHHYIO CKOPOCTb 1 YCKOPEHME TOUKM B MOMEHT BpeMeHn t = 2c.
TeCTOBbI KOHTPO/b
Cneundukaumus TecTa:

1 TecT roMOreHHbI;

2 TecT 3aKpbITOW (hOPMbI;
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3 KoaudecTBo 3aaanuii — 11;
4  Bpewms BbINOJIHEHUS 3a1aHus — 20 MUH. |
5 3a mpaBWiBbHBII OTBET UCHBITYEMBIH TOay4aeT 1 Gam,

3a HeMpaBWIbHBINA — O OaJIoB.

Hucmpykyua: BoiOCpUuTE NMPaBUJILHBIN BApUAHT OTBETA.

Kpumepuu ouenku:
=51 - 10-11 Gannos
-4 — 8-9 6annos
=31 - 6-7 Gamnos

1 Ecnu ans TOYKM X CYIIECTBYET TaKast OKPECTHOCTh, YTO IS BCEX 3HAYECHUIA
X W3 DTOM OKPECTHOCTH BBIMOJIHAETCS HEPABEHCTBO f(X) < f(Xg), TO TOUKA X
HAa3bIBACTCS

a) MPOU3BOJHOM,

0) KPUTHUYECKON TOUKOW;
B) CTAllMOHAPHOM TOYKOW;
I) TOYKOW MaKCUMYMa,
A) TOYKOW MUHUMYMa,

€) TOYKOii mepernda.

2 Ecmm OonblieMy 3HAQYEHHUIO TEPEMEHHOW X M3 JAHHOTO MPOMEXKYTKa
COOTBETCTBYET MCEHBIIEE 3HAYCHUE (YHKIMHM Y, TO (PYHKIMS HA JAHHOM
NPOMEKYTKE HA3bIBACTCS

a) BO3PACTAIOIICH,
0) MOHOTOHHOI;

B) HEUETHOI;

r) yOBIBAIOIIICH;

A) BBIMYKJION BBEPX;

€) BBIIYKJIOW BHU3.
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3 Ecmu B Kaxa0i TOYKE HEKOTOPOro MPOMEXYTKA MPOU3BOAHAA (DYHKIIMU
NOJIO>KUATENBHAS, TO PYHKIIHS HA JAHHOM ITPOMEKYTKE
a) BO3pacTacrT,
0) BBINYKJIas BBEPX,
B) BBINYKJIasi BHU3,
r) yObIBacr;
A) OrPaHUYECHHAs.
4 Touka rpapuka (QyHKOMM, B KOTOPOH CYIIECTBYET KacarelibHas W
MIPOUCXOANT U3MEHEHUE HANTPABJICHUS BBIMYKIIOCTH, HA3BIBACTCSA
a) TOUYKOW MAKCUMYyMa,
0) Toukoil neperuda;
B) TOUKOA MUHUMYMA,
I') KPUTHYECKON TOUKOIA;
J) TOYKOM SKCTPEMYMA,
€) CTallMOHAPHOMN TOYKOM.
S Ecnu npu nepexone 4yepe3 KPUTHUYECKYHO TOUKY TPOU3BOAHAS (PYHKIINH
MEHSIET 3HaK ¢ MUHYCA Ha IUIFOC, TO AAHHAS TOYKA SIBJISIETCS
a) KPUTHUYECKOM;
0) TOUKOW MAKCUMYyMa,
B) TOYKOH nepernda;
r) TOYKOH MUHUMYMA,
A) TOYKOH pa3pbIBa.
6 Ilpenen oTHOMmIECHHS MpUpaleHUs PYHKIMHN K TPUPALICHUAIO apryMEHTA MPU
CTPEMJICHHUH TTOCJIEAHETO K HYJIFO HA3bIBAETCS
a) KacarcabHOM,
0) cexyuieit;
B) IPOU3BOJIHOM;
I') ACUMIITOTOW;

n) audhepeHIanom.
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7 MHOXECTBO 3HAYEHMI, KOTOPbIE NMPUHUMACT HE3aBHCHMAs MEPEMECHHAS X,
HAa3bIBACTCS
a) o0nacThO 3HAYEHUI PyHKINH,
0) HylnsMH QyHKLIAW,
B) MPOMEKYTKAMU 3HAKOTIOCTOSIHCTBA (DYHKIINH,
I) TOYKaMH SKCTPEMYMa,
1) 00JIaCThIO OnpeAcacHUs (PYHKIIMH.

8 Ecnum npu mepexone 4Yepe3 KPUTHUYECKYH0 TOYKY BTOPOro poja BTOpas
NPOM3BOJHAS MEHSET 3HAK, TO COOTBETCTBYHOINAs €H Touka rpaduka
(P)YHKIIMM HA3BIBACTCS

a) TOYKOM MaKCUMyMma,
0) TOUKOM SKCTPEMYMA,
B) TOYKOW MUHUMYMA,
r) TOUYKOi nepernoa;
A) TOYKOH paspeiBa.

9 ®OyHKIMs, UMEIOIAas MPOU3BOJHYIO B KaXKJI0i TOUke MHTEpBana (a;b),

Ha3bIBACTCS
a) MOHOTOHHOW;
0) BO3pacCTaroIICHi,
B) yOBIBarOLIEi;
I) OIPaHUYEHHOW,
a) nuddepeHunpyemoit;
€) HEMPEPBIBHOM.

10 BHyTpeHHsIs TOYka 0O0JIaCTH ONPEACIICHUS, B KOTOPOH MPOWU3BOIHAsS
()YHKIIMM paHa HYJIEO WJIA HE CYLIECTBYET, HA3bIBACTCS

a) TOYKOM MaKkCuMyma,
0) TOYKOW MUHUMYMA,
B) KPUTUYECKOW,

I') TOUYKOH DKCTPEMYMA,

1) TOYKO# nmeperuda.
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11 Ecii B K&KIOH TOYKE HEKOTOPOTO MNPOMEXKYTKA BTOpPAs MPOW3BOIHAS
(YHKIIMK OTpULIATENBHAS, TO FPapUK QYHKIIMKA HA TaHHOM MMPOMEKYTKE
a) BO3PACTAcCT,
0) BBINYKJIBIiA;
B) yOBIBacT;
I') BOTHYTBHIN;

A) OTPULATEIIbHBIN.
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PA3AE/1 7 UHTEMPA/IbHOE NCYNCNEHUE ®YHKLUWW OAHOW
HE3ABVCUMOW MEPEMEHHOW

Tema 7J1 HeonpeaeneHHbI MHTErparn

®poHTaNbHbIN Onpoc

o g A~ W N R

MHTErpane.

MNpoBepoyHada paboTa 15 HenocpeACTBEHHOE NHTErPUPOBaHME

| BapnaHTt
Bbluncnute cnepyrowmne

NHTErpanbl:

1 5+15dx
7”

. 3
2 MN- sinlx + dx

V4
3 fx + 7~
4 dx
|4 N7
5 <34y

Cdopmynupyiite onpefeneHne nepsoobpasHon HyHKLUMN.
UTo Ha3blBaeTCSH HEONpPeae/IeHHbIM UHTErpasom oT AaHHON PYHKLUNKN?
MepeuncnmTe OCHOBHblE CBONCTBA HEOMNPEAENEHHOr0 NHTErpana.

Hanuwunte opmynbl TabnnLbl OCHOBHbIX UHTErpasos.

B yeMm CyLHOCTb MeTo/la UHTErPUPOBaHNS 3aMeHOI NepemMeHHOR?

Il BapnaHT

Bbluncnute cnepyrouime

NHTErpasbl:
f- 4
1 _ +12 dx
Ty nr
/ S
4c0S8X ------------- dx
V Vo
Tdx
d
4 J
h -

S fC W -exdp

Hanuwunute (opmMyny WHTErpuMpoBaHMs MO 4acTAM B HeOMNpeaeNeHHOM

2 banna

2 banna

2 banna

2 banna

2 banna



Bbluncnute cnegyroume

1
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KpuTepun oLeHKM NPOBEPOYHOI paboThl

OTnnyHo «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeyaoBneTBopuTenbHo «2» - 0-4 6anna

NMpoBepoyHada pabota 16 MeTof 3aMeHbl NePeMEHHON

| BapumaHT Il BapnaHT

Bbluncnute cnepyrouime

NHTErpasbl. NHTErpasbl:
2 2
f 3x dx » 1 f xdx
U -x3n *V2x3- 5
r 4cosxdx " r7 cos xdx
W5sinx -1 11+ 2sin X
- 3
3 \e xx2x
m 2exdx
jelx Y™ +3dx 4
N +exd
pyIn xdx 5 rcirctglxdx
I« 3 1+x2
4 2
faresin xdx [4nx + 3
W
J VI-x2 6 J x

KpuTepun oLeHKM NPOBEPOYHOI paboThl

OTnnyHo «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeynoBnetBopuTenbHo «2» - 0-4 6anna

2 banna

2 6anna

2 6anna

2 6anna

2 bGanna

2 6anna
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MpoBepoyHas pabota 17 MeTo4 MHTErpUpPOBaHMUSA MO HacTAaM

| BapnaHTt Il BapnaHTt

BbluMCAnTL CReAYHOLLME UHTErPabl:  BbIUMCANTL CNeAYHOLMe UHTErPasbl:

1 | $x+1sinxdx 1 j<Ix+7'cosxdx 26anna
2 jX2+45YIX 2 JX2-5J4xdx 36anna
3 JVXInxdx 3 JV Inxdx 26anna
4 Jarctglxdx 4 Jarccos2xdx 36anna
5 jeXsinxdx 5 jecosxdx 56annos

KpuTepun oLeHKM NPOBEPOYHOI paboThbl

OTANYHO «5» - 9-10 6annos
Xopowo «4» - 7-8 6annos
Y noBneTBOPUTENbHO «3» - 5-6 6annos

HeynoBnetBopuTenbHo «2» - 0-4 6anna

Tema 7.2 OnpefeneHHbln NHTerpan

®poHTaNbHbIN 0Mpoc

1 3agauyn, npmBoaswMe K NOHATUIO ONPeAeNeHHOro MHTerpana.

2 YT10 HasbiBaeTCA onpeAeneHHbIM UHTErpasom OT AaHHOW YHKUMWN Ha JaHHOM
0TpesKke?

KakoB reoMeTpmyeckunii CMbIC/ ONpPeaeeHHOro nHTerpana?

MpocTeiwmne cBOMCTBA ONpPeAeNIeHHOro NHTerpana.

dopmyna HbloTOHa-J1eiibHMLA.

o o AW

BbluncneHue onpefeneHHOro nHTerpana MeTooM 3aMeHbl NepeMeHHbIX.
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7 BbluncneHue onpefeneHHoOro wuHTerpana MeETOAOM WHTErpuUpoBaHuUsa Mo

HacTAM.

MpoBepouyHas pa6oTta 18 MeToabl BbIYUCNEHUS  ONpPeAeNIeHHOro

UHTErpaia

| BapumaHT

BbIUnMCAUTbL UHTErpasbl C MOMOLLbIO (hOpMY bl HbloTOHA - fleiibHuMLa:

1 V' dx r 3dx
T+ 132052
2
Bbluncnutb MHTErpasabl C NOMOLLBLIO MeTOAa 3aMEHbI NMEPEMEHHbBLIX:
3 % Axax 4 I sinxdx
6/l +2x2 g3 —c0sx
Bbluncnmntb NHTErpanbl METOA0M NHTETPUPOBaHNA MO HaCTAM.
3
5 31”A+3AX J6 X cosxdx

Haintu nnowagb gurypbl, orpaHMY4eHHOW TUHUAMMN
7 y=-x2+x+6 n y=0

8 y =x2-8x+18 un y=-2x+18

Il BapuaHT

BblUMCANTL UHTErPasbl C MOMOLLbIO GopMY/bl HblOTOHA - J1ei6HMLA:

M 0
1 dx 2 I~ A +ifx dx
1y V4 —9ox2

BblUNcAnUTb MHTErpanbl ¢ NOMOLbIO MeToAa 3aMeHbl NePEeMEHHbIX:

3 cosxdx 4 P2k
v Zsinx +1 j1+x3
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BblUNCANUTL UHTErpanbl MEeTOAOM MHTETPUPOBAHUA MO YacTAM:

1 e-1
Jxe“Wx 6 jIn*+Icfc
0 0

Haintn nnowagb urypbl, orpaHU4eHHON NNHUAMM:
y=-x242x+3ny—-—0
y —x2+10x 16 n y =x—2

KpuTepum oueHKIN 3aiaHNiA:

OTNNYHO «5» - 6onee 90% BbINONHEHHOM PaboTbI
Xopowo «4» - 0T 75% 10 90% BbINOMHEHHOW PaboThl
Y [oBNeTBopuTensHo «3» - o1 50% A0 75% BbINONHEHHOW paboThl

HeypnoBnetBoputensHo «2» - A0 50% BbINONHEHHOW paboThl



PA3OEN 8 PYHKUMNN MHOTMX MEPEMEHHbBIX

Tema 8J1 [OuddepeHynanbHoe  UCUHUCNEHNE  (PYHKUMM  MHOTUX

NnepemMeHHbIX

®poHTaNbHbIA 0NpPoC

1 [ante onpegeneHve (YHKUMM [ABYX He3aBMCUMbIX NepeMeHHbIX. MpuBegnTe
npuMepsl.

2 Yto HasbiBaeTcqd 06nacTbto onpefeneHns QYHKUUW [ABYX He3aBUCUMbIX
nepemMeHHbIX? KakKoBO reoMeTpuyeckoe un300paXkeHMe (YHKUMM  [ABYX
NnepemMeHHbIX?

3 UTO HasblBaeTCA YaCTHbIM W MOMIHbIM MNpUpaleHnemMm QYHKUUKM OBYX
He3aBUCUMbIX NepeMeHHbIX?

4 ChopmynupyinTe onpegeneHve npegena PyHKUNN ABYX NepeMeHHbIX.

5 Kakas (hyHKUMA Ha3blBaeTCA HeNpepbIBHOW B TOUKe? B 061acTn?

6 [aiTe onpegeneHne YacTHbIX MPOU3BOAHbLIX NEPBOro nopsgka MyHKUMU LBYX
nepemMeHHbIX. KakoB UX reoMeTpnyeckmnin cMbicn?

7 YTo HasbiBaeTCA MOMHbIM AU depeHLnanom PyHKUMK ABYX NEPEMEHHbIX?

8 Kak HalTu 4YacTHble NpPOW3BOAHbLIE BTOPOro nopsgka GQYHKUMU [OBYX

NnepemMeHHbIX?

MpoBepoyHas paboTa 19 YHacTHbIe NPOU3BOAHbIE PYHKL MY

BapuaHT
1 HaiTtun obnacTtb onpegeneHns PyHKUNN z = 1 =-.
A9-*2-Y2
2 TlokasaTb, 4YTO  (PYHKUMA Z XCOS— Y[OB/eTBOPSAeT  YpPaBHEHUIO

=nrC



3 HaliTi YyacTHble NPOU3BOAHbIE (DYHKLIWN:

—akky *
a) z=e**y

6) z=Inifx +nly
B) z = nx mos2V

< +
4 Bbluncnutb guddepeHumnan PyHKUMN z =Inx2 y2 .

@] - «
5 z—y?y2. poeepntb, yT0 1 *¥Y z %3.

BapunaHT

1 Haintn obnactb onpefeneHns GyHKUUN Z -
a1+ /-4

2 T[okasaTb, 4To (YHKLMS ey +2—+—— Y[0BNETBOPSIET YPaBHEHUIO
y Xy

ax ay -y

2dz 2dz X3
X —+y =

3 HaiiTy YacTHble NPOM3BOAHbIE BTOPOro NopsiaKa cneayowmnx QyHKLWiA:

a) z =e3l+22
+
6) z=InX Iny
< I

B) z =x3cos4y .
4 Bbluncnutb gudepeHunan pyHKLMN z =sin iy \

O =0
5 z=x2y3. lNpoBeputb, Yto 2 - " JR2.

KpuTepuun ouegHKN 3aiaHNiA:

OTNNYHO «5» - 6onee 90% BbINONHEHHOW PaboTbI
Xopowo «4» - 0T 75% 10 90% BbINOMHEHHOW PaboThl

Y poBnetsoputenbHo «3» - 0T 50% [0 75% BbINONHEHHOW paboThI
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HeynosnerBoputenbHo «2» — 10 50% BBIMTOJHEHHON PadOTHI



78

Tema 8.2 VIHTerpanbHoe ncumncneHne yHKUMUU MHOTUX NEPEMEHHbIX

®poHTaNbHbIN 0npoc

a) [dante onpefeneHne ABOMHOr0 MHTErpana.

6) B yem 3akntovaeTcq reoOMeTPUYECKNin CMbIC/ LBOMHOIO UHTerpana’?
B) Ha3oBMTe CBOICTBA ABOMHOIO MHTErpasna.

r) 3noxuTe nnaH BblYNCNEHNA ABONHOIO MHTErpana B AeKapToBbIX

KoopAnHaTax anda npaBubHbIX N HENPaBUbHbIX obnactei.

NMpoBepoyHada paboTta 20 [1BOMHbIE MHTErpasibl

BapunaHT

1 Bblumcnntb ABolHOW uHTerpan [[(x+Y2)"Y n0 obnactu D, orpaHn4eHHOW
D

YKa3aHHbIMU TMHNAMU y=1-x2 ny=0.

2 BbluncnnTe cnefytolme noBTOPHbIE MHTErpasbl

3 4 2
a) 6) ) %’ydy.

3 BbluncnuTb nnowagb 061acT, OrPaHUYEHHON IMHUAMU y =2x X2,y X:.

BapunaHT

1 Bbluncnutb ABOWHOW MHTerpan [[(X +2y)dxdy no obnactu D, orpaHUYeHHOM
D

YKa3aHHbIMU MNHNAMUK y=1-x2 ny=0.

2 BbluncnuTe cneaytoline noBTOPHbIE MHTErpanbi

1 4

a) 0) \OclxngA/)' :

3 BblunMcAUTb NNoWaAb 061acTu, OrpaHNUYEHHOM MUHUAMU y =2 - x2,y = YX2 .
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Kpurtepun oueHku 3aganuii:

OtimuHO «5» — 60nee 90% BBIMTOIHEHHOH PaOOTHI
Xopomio «4» — ot 75% 10 90% BBINMOIHEHHOH pabOTHI
Y 10BRETBOPUTENBHO «3» — 0T 50% 10 75% BBINOTHEHHOH pabOTHI

HeynosnerBoputenbHo «2» — 10 50% BBIMTOJHEHHON PadOTHI
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PA3LE/T 9 OBbIKHOBEHHbIE JN®DEPEHLUWAJIbHBIE YPABHEHWA,
X BAbl W METOAbl PELLEHWA

Tema 91 AnhpepeHumanbHble ypaBHEHUSA NePBOro nopsagka

dpoHTaNbHbIN Onpoc

a) UTo HasbiBaeTcs AuddepeHUmanbHbIM YpaBHEHUEM?

6) YTo HasblBaeTCcAd O06WMM pelweHneM AU depeHLNanbHOro ypaBHeEHMA?
YaCTHbIM peLleHnem?

B) KakoB reoMeTpMYecKuMin CMbIC/T 4ACTHOrO peweHus aAngoepeHuUnansHoro
ypaBHEHUA NepBOro nopsigka?

r) Mpueeante npumepbl AndepeHUManbHbIX YPaBHEHUIA € pasaenstounmMmncs
nepemMeHHbIMMU.

) Kakoe aunggepeHumanbHoe YypaBHeHMe TMepBOro nopsgka HasblBaeTcs

NNHENRHbIM? 0JHOPOAHBLIM? YKaXUTe Cnocob UX peLleHus.

MpoBepouHass pa6ota 21 [AuddepeHunanbHble YypaBHEHUS MNepBOro

nopsigka

BapunaHT

1 HaiTn YyaCcTHOE peLLeHne ypaBHEeHUA Y y 1=1.
2X

2 HaiTun o6Lee peweHne ypaBHeHUsa Xyjs +y2dx +yyj4 +x2dy = 0.

3 PewnTs 3agauy Kown y2dx +% 1 @ =0, Y] =8,

BapunaHT

1 HaiTn YyaCTHOE pelleHne ypaBHEHUS Y r+l:3x, y 1=1
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HainTn obuiee peweHne ypaBHeHna Xy]3 +yldx +yd 2 +x2dy = 0.

PewnTb 3agavy Kown dx+ xy- y3 dy =0, y\x =0.

KpuTepun oueHKN 3a1aHNiA:

OTNNYHO «5» - 6onee 90% BbINONHEHHOM PaboTbI
Xopowo «4» - 0T 75% [0 90% BbINO/IHEHHOWN PaboThl
YposnetBopuTenbHo «3» - 0T 50% 10 75% BbINONHEHHOW PaboThl

HeypnoBnetBoputensHo «2» - A0 50% BbINONHEHHOW paboThbl

Tema 9.2 AundhepeHumanbHble ypaBHEHUA BTOPOro nopsigka

®dpoHTaNbHbIK 0NpOC

Kakoe ypaBHeHMe Ha3blBAeTCA NMHEHbIM AnddepeHUManbHbIM YpaBHEHNEM
BTOPOro nopsiaka?

Kakoe ypaBHEHME Ha3blBAaeTCA XapaKTepuUCTUYECKUM ANnsi OAHOPOAHOrO
AN depeHLManbHOro ypaBHeHUSA BTOPOro nopsaka?

Kakoil Bug wnmeeT o6ulee pelleHne O0AHOPOAHOro AnddepeHUnansHOro
ypaBHEHMA  BTOPOro nopsigka B  3aBUCMMOCTM  OT  AUCKPMMWUHaHTA
XapaKTePUCTUYECKOr0 YpPaBHEHUA?

Kak HailTh o6Liee pelleHne HEOQHOPOAHOro AndepeHUMansHOro ypaBHeHuUs
BTOPOro nopsiika ¢ NOCTOSAHHLIMU KO3((ULMEHTAMKN, €C/IKN ero npaeas 4vacTb
eCTb MHOIo4Y/IeH? nokKasaTe/bHasa MYHKUMUA? TPUrOHOMETPUYECKas PYHKLNSA?
Kakoil BMA MMeeT 4YaCTHOe pelleHMe HEeOAHOPOAHOro AnddepeHUNnanbHOro
YpPaBHEHUA BTOPOro nopsiika C MOCTOSAHHbIMW KO3PUUMEHTAMKU, €C/U ero
npasas 4yacTb ecTb MHOrQuYneH? nokasarte/ibHas hyHKLMA?

TpUroHomeTpuyeckas QyHKLMA?
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MpoBepouHass pab6oTta 22 [AuddepeHunanbHble YypaBHEHUS BTOPOro

nopsigka

| BapnaHT
1 HailTM uJacTHble peweHusa cneayowmx avddepeHumnanbHbiX YpaBHEHUN
BTOPOro nopsagka npu 3afjaHHbIX Havya/bHbIX YCNOBUAX:
1)/'-6/+8y=0;, y@©=1 /(0) =2
'+ = = =

2) y,,_8y,+16y 0; y(0) 2; /(0) 5

3) y 4y Wy-~0 yn-~o0- y{)-%
2 Haltn obllee pelleHne NMHENHOrTo HeOAHOPOAHOro AnddepeHUNanbHOro

ypaBHeHNs BTOPOro nopsiKa C MOCTOAHHLIMU KO3 OULMEHTAMU.

1) y’+2/-3y=-2e3x,;
2)y'-2y"' =3x21;
Il BapnaHT
1 HailTu 4YacTHble peweHns crefywmnx auddepeHynanbHbiX ypaBHEHWU

BTOPOro nopdagkKa npu 3agaHHblIX Ha4a/ibHbIX YCNOBUAX:

) y"—6y'=0; y(0)=2; /(0)=-2;

2) y"-6y'+9y=0; y(0)=1 /(0) =0;

3) y" +2y' +10y =0; y(-z) =0; vy (-2) =1

2 HaiTtn obuiee pewlieHne NMHENHOro HEOAHOPOAHOro AndhepeHUNanbLHOro

YpaBHEHNA BTOPOro nopdagka ¢ NoOCTOAHHbIMA K03q3q3I/ILI|I/IeHTaMI/I.

Hy'-2/ -3y =8e3x;

2) -2 =3x2+1,



83

Kpurtepun oueHku 3aganuii:

OtimuHO «5» — 60nee 90% BBIMTOIHEHHOH PaOOTHI
Xopomio «4» — ot 75% 10 90% BBINOIHEHHOH pabOTHI
Y 10BRETBOPUTENBHO «3» — 0T 50% 10 75% BBINOTHEHHOH pabOTHI

HeynosnerBoputenbHo «2» — 10 50% BBIMTOJHEHHON PadOTHI
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PA3JIEN 10 PAAbI

Tema KOJ1 Hucnosble pagbl

®poHTaNbHbIA 0NpPoC

UTo Ha3blBaeTCA YMC/IOBbLIM PALOM?

YT0 Ha3bIBaeTCA M- YaCTUYHOM CYMMOI YMCNOBOro paja?

Kakoi yncnoBoii psag HasbiBaeTCcs CXOAALLMMCA?

YT0 ABNAETCA HEOOXOANMbIM YCNIOBMEM CXOAUMOCTM YACIOBOTrO paja?
Ha3oBuTe [OCTaTOYHbIE MPU3HAKM CXOLMMOCTM, OCHOBAHHblE Ha CpaBHeHWU
pALOB.

Ha3oBuTe npusHak [anambepa CX04UMOCTM PALOB.

B 4em COCTOUT MHTerpasbHbIA NPU3HAK CX0AMMOCTN KoTm?

Kakue pagbl Ha3biBatOTCA 3HaKo4vepeayrowmmnca? MNpuseante npumMepsl.

Chopmynupyinte npusHak JleiibHuULa CXOAMMOCTM 3HAKOYepeaytoLmxcs

PS0B.

10 Kakue 3HakouepefyolmMecs psabl HasbiBAOTC abCOMOTHO CXOAAWMUMUCS?

Y CNoBHO cxoadAwmnmmnca?

MNpoBepoyHada paboTta 23 HucnoBble psgbl

BapunaHT

1 Hantu cymmy psga

2

/1=2 I_I I_Il = 1
NccnepoBaTh Ha CXOAUMOCTb PSifpb

Y 1 1 1 , 3n+2yYy
a) Yy =ltot—t= 5 ;A mOX
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1 BapuaHT

N
1 Hantu cymmy paga /[ -------=-----
nbn nl-4

2 WccnepoBaTb Ha CXOAMMOCTb pPAfbl

i
+ +

- | | @ /Tn
a) y1.=1+— +_ 6) 2:—; 2re +1
Ao 2 33 ib n\ = bn+t4

KpuTepuu oLeHKN 3aaHNiA:

OTAnYHO «5» - 6onee 90% BbINONHEHHOW PaboTbI
Xopowo «4» - 0T 75% [0 90% BbIMNOSHEHHOW PaboThl
Y poBnetsoputenbHo «3» - 0T 50% [0 75% BbINONHEHHOW paboThI

HeynoBneTBOpUTENbHO «2» - A0 50% BbINOIHEHHOW PaboThl
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NMH®POPMALIMOHHOE OBECINEYEHWE OBYYEHWNA

OcHoBHas nnTepartTypa:

SNeMeHTbl BbICLLIE MaTemaTuku : ydyebHoe nocobue ansa CMNO / B. W.
Benoycosa, I'. M. EpmakoBa, M. M. MuxaneBsa [u gp.] ; nog pegakuuein 6. M.
BepeTeHHnKoBa. — 2-e u3f. — CapartoB, EkaTepuH6ypr : Mpodobpa3oBaHue,
YpanbcKunin thefiepansHbiii yHMBepcuTeT, 2019. — 296 ¢. — ISBN 978-5-4488-
0395-6, 978-5-7996-2795-9. — TeKCT : 3MEKTPOHHbIN [/ DNEeKTPOHHO-
6nénnoTeyHas cuctema IPR BOOKS : [caiT]. — URL.:
https//www. iprbookshop.ru/87794.html

MWHTepHerT - pecypcshl:

Bca anemeHTapHas matematunka: CpefHAsa maTeMaTuyeckas MHTEPHeT-LWKoa-
Pexxum goctyna: http://www.bvmath. net

Easzeta «Matematnka» WM3gaTenbckoro goma «llepBoe CeHTAGPA» - Pexum
poctyna: http://mat, Iseptember.ru

3afiaun no reoMeTpuu: MHQPOPMALMOHHO-NOUCKOBAA cucTemMa - Pexum
poctyna: httpi//zadachi.wecTe.T

MHTepHeT-nNpoeKT «3agaun» - Pexum goctyna: http://www.problems.ru
NykaHknH A.E. Matematnka [ON1eKTPOHHbIA pecypc] : ydeb, Ana yvawmxcs
yupexaeHuin cped. npod. obpasosaHus / A. E. JlykaHKuH. - M.: EQOTAP-
Meguna, 2014. - 320 c. - Pexxum goctyna: http://www.medcollegelib.ru.
MaTemMaTuKa B MOMOLLb LIKObHUKY U CTYAEHTY (TecTbl No maTeMaTuke online)
- Pexxum poctyna: http://www.mathtest.ru

MartemaTuyeckoe o06pa3oBaHuWe: TMpownoe W HactoAwee. WHTepHeT-
onbnuoteka No MeTOAMKEe nNpenogaBaHWs MaTematuku  Pexum pgoctyna:
http//www. mathedu.ru

MaTtepuanbl Mo MatemaTtuke B EAuMHON  KOonnekumnm  UMMpPoBbIX
obpasoBaTeflbHbIX PECYypCcoB - Pexxum gocrtyna http://school-

collection. edu. w/collection/matematika


http://www.iprbookshop.ru/87794.html
http://www.bymath.net/
http://mat.1september.ru/
http://zadachi.mccme.ru/
http://www.problems.ru/
http://www.medcollegelib.ru/
http://www.mathtest.ru/
http://www.mathedu.ru/
http://school-collection.edu.ru/collection/matematika
http://school-collection.edu.ru/collection/matematika
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10 MOCKOBCKWIA LIEHTP HEMpPepbIBHOro MaTemMaTUYeCKoro 06pa3oBaHus - Pexum

poctyna: http//www.mccme.w

11 Hay4HO-nonynspHblid PU3MKO-MaTeEMaTUYECKNIA XypHan «KBaHT» - Pexum
poctyna: http://www.kvant.info .http://kvant.mccme.ru

12 MopTtan Allmath.ru — Bca maremaTtuka B 04HOM MecTe - PeXum pocrtyna:
http://www. allmath, ru

13 MopTtan Math.ru: 6mbnnoTeka, Mefuateka, onuMMuagbl, 3afgayvyu, HayuHble
LIKOMbl,YyUNTENbCKAA,  UCTOPUA  MaTtemaTukum - Pexxum  gocTtyna:

http://www. math, ru

14 MpuknagHas maTemaTika: CrpaBoOUYHMK MaTeMaTUUYECKMX OpMY/, MPpUMepbl U

3a4a4u c peweHnamm - Pexxum goctyna: http://www.pm298.ru


http://www.mccme.ru/
http://www.kvant.info/
http://kvant.mccme.ru/
http://www.allmath.ru/
http://www.math.ru/
http://www.pm298.ru/

