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1. ITACITOPT ®OHJIA ONEHOYHbIX CPEJACTB

1.1. Ob6sacTh NPpUMEHEHUA

®onn omeHouHbix cpeAcTB (DPOC) — HeoTheMiemas dYacTh pabodeit
nporpaMMbl JUCHUIUIMHBI «MaTeMaTtuueckas JOTUKa M TEOpUs aJrOpUTMOB» U
npeAHa3Ha4YeH [JJii KOHTPOJST U OIEHKH 00pa30oBaTENIbHBIX JOCTHKEHUMN
CTYZICHTOB, OCBOMBIIUX MPOTrpaMMy JUCHUILIUHBI.

1.2. Ieau 1 3agaum (pOHIA OLIEHOYHBIX CPEACTB

LHenp @®OC — yCTaHOBUTH COOTBETCTBHUE YpPOBHS  IOJTOTOBKH
oOyuaromerocsi TpedoBanusasm OI'OC BO OGakanaBpuaT MO HaIpaBICHUIO
noarotoBku  09.03.04 IlporpamMmmHas WHXKEHEpPUs, YTBEPKICHHBIM MPUKA30M
MunucrepcTBa o6pa3oBanus U Hayku Poccuiickoit deneparuu ot 19.09.2017 r.
Ne 920 (c n3MeHeHusIMU U AOTIOTHEHUSIMU ).

1.3. Ilepeyenb kommeTeHuHi, GopMHPyeMbIX B Ipolecce OCBOCHUSA
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMBbl

[Ipouecc ocBOEHMS IUCUMIUIMHBI HampaBieH Ha (popMupoBaHHUE
CJIEIYIOLIMX KOMIETEHIUH U MHANKATOPOB UX JTOCTUKEHUS:

Kox mo ®I'OC BO | HNuankaTop 10CTHKEHUS

O6menpodeccroHaabHas

OIIK-1. Cnocoben npumensats | OIIK-1.2.  VYmeer pemars cTaHIapTHBIE
€CTECTBEHHOHAYYHBIE M  OOIIEHHXXCHEPHBIC | MPO(pECCHOHANBHBIE 33Jaull C MPHUMEHEHUEM
3HAHUS, METOJbl MATEMaTHYECKOTO aHAINW3a W | ECTECTBEHHOHAYYHBIX M OOIICHHKECHEPHBIX
MOZETHPOBAHHUS, TEOPETHYECKOTO U | 3HaHW, METOJI0OB MaTEeMaTHYECKOTO aHaIH3a
HKCIEPUMEHTAIHLHOTO WCCIICIOBAHHS B | ¥ MOJCTMPOBAHUSI.

npodecCHOHATIBHOM IS TEILHOCTH;

1.4. Dranbl ¢popmMupoBaHUS KOMIIETEHI U M CPeACTBA OLECHUBAHUSA
YPOBHSI X ¢)OPMHUPOBAHHOCTH

Jdranbl popMUpPOBaAHUS Komnerenuuu | KOHTPOIbHO-01LIEHOYHBbIE
KOMIIeTEeHIIU cpeacrna / cmocod
OLICHMBAHUA
OIIK-1 OneHuBaHue pelIeHus 3a1a4 y

JIOCKH, MMCHbMEHHBIX
JIOMAIIIHKUX 3aJaHU, YCTHBIN
OIpocC

Pa3znen 1 Anreopa

OIIK-1 OneHuBaHue pelIeHns 3a1ad y
JIOCKH, IACBMEHHBIX
JIOMAIIHUX 3aJaHUM, YCTHBIN
oIpoc

Pa3nes 2 AnanuTnyeckasi reoMmeTpust

[IpomexxyTouHas arrecTauus OIIK-1 3auer

1.5. Onucanue nokasareseid (OpMUPOBAHNS KOMIIETEHIIH

Koa koMneTeHIuu IlnanupyemMble pe3yJabTaThl 00yUeHUs (0KA3aTeH)

OIIK-1. CnocobeH npUMeHATh 3HaeT OCHOBHBIE IIOHATHUS U TMOJIOKEHUS JIMHEWHOU
€CTECTBCHHOHAYYHBIC U anreOpsl ¥ aHAJTUTHYECKON TeOMETPHH;




00IIenH)KeHEPHBIE 3HAHUS,
METOIbl MATEMaTHYECKOT0 aHAITH3a
Y MOJICIMPOBAHUS,
TEOPETUIECKOTO U
IKCTIEPUMEHTAIBHOTO
UCCIIEeIOBaHUS B
npoeCcCUOHATEHON IeATEIbHOCTH.

yMeeT IIPOM3BOJUTh OCHOBHBIE ONEpaliy HaJ MaTpULlaMu
U BEKTOPAMM; HAxXOOUTh  OINPEACIUTEIN  MAaTpHILL
IIPOBOJUTH AHAJIU3 CUCTEM JIMHEMHBIX YpPaBHEHHMM Ha
HAJIMYWE  PEIIeHUW; pemarb CHUCTEMbl  JIMHEHMHBIX
YpaBHEHHMI Pa3HBIMH METOJIaMH; HAaXOIHThb COOCTBEHHBIE
3HA4eHUs U COOCTBEHHBbIE BEKTOpPBHl MAaTpUI]; HAXOIUTh
KOOpJAMHAThl TOYEK B Pa3JIMUHBIX CUCTEMAX KOOpAMHAT,

WCIIONIb30BaTh  YpPaBHEHHUS TI'E€OMETPUYECKHX 00pa3oB

MEepBOr0O W BTOPOrO TOpSAAKA TPU  HCCIEAOBAHUU

reOMETPUUECKUX OOBEKTOB Ha IJIOCKOCTH U B

MIPOCTPAHCTBE;

BJaJeeT HaBbIKAMU IPAKTUYECKOTO  HCIOIb30BAHUS

MaTEeMaTHYeCKOro ammapaTa aiareOpbl U aHATUTHYeCKOU

TE€OMETPHH.
1.6. Kpurtepun oneHuBaHusI KOMIIETEeHUMH Ha Ppa3HbIX JTamax HXx
(popMupoBanus

Bup yueOHoii paGoThI KoanuectBo 0a110B
0P0 300

Pabora Ha MpaKTUYECKUX 3aHATHIX 30 30
KonTtpons camocrosiTenbHO# paboThI 20 20
3auer 50 50
Uroro 3a cemecTp: 100 100

HaxkonureanHas cucrema oneHuBanug nmo 100-0aaabHoM mkaJje

YerbipexoaJi-
JIbHasl CHCTeMa
OlleHMBAHUS
JK3aMeHa

100-
(FNNISIET:
IIKaJja

BykBeHHas mikaJa, coorBercrByromas 100-
0aJUIBHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3ayera

OTJIUYHO

90-100

A — OTJINYHO — TEOPETUYECKOE CO/IepKaHUE Kypca
0OCBOEHO TOJIHOCTBIO, 6€3 MPoOesIoB; He0OX0AUMBbIE
MpaKTUYECKHUEe HAaBBIKU pabOThl C OCBOCHHBIM
MaTepHagoM c(OPMHUPOBAHBI; BCE
peTyCMOTPEHHbIE TPOrpaMMOoi 00yUeHus
yueOHBI€ 3a7]aHUs BBIITOJHEHbI, KAYECTBO MX
BBIMOJTHEHUSI OLIEHEHO YHUCIIOM 0ajioB, OIM3KUM K
MaKCUMaJIbHOMY

Xopouio

83-89

B — 0ueHb XOPOIIO — TEOPETUIECKOE CONICPIKAHHE
Kypca OCBOCHO MOJTHOCTBIO, 6e3 mpoOenos;
HEO0OXO0IMMbIC TTPAKTUYECKHE HABBIKU PAOOTHI C
OCBOCHHBIM MaTEPUAJIOM B OCHOBHOM
C(OPMHPOBAHBIL; BCE TIPETYCMOTPEHHBIE
MporpaMMoii 00yueHus yueOHbIe 3aJaHHs
BBITTOJIHEHBI, KAYECTBO BBIITOJHEHHS OOJIBITUHCTBA
13 HUX OLICHCHO YKCIIOM OaJljIoB, OJIM3KUM

K MaKCHMAaJIbHOMY

Xopo1o

75-82

C — X0po110 — TEOPETHYECKOE COJIepKaHUE Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MPAKTHYECKUE
HaBBIKH PabOTHI C OCBOCHHBIM MaTepHaIOM
c(OpMHUPOBAaHBI HEOCTATOYHO; BCE
IpeIyCMOTPEHHBIE IPOTPaMMOil 00yUeHHs

y‘IC6HI)IC 3aaHus BBIIIOJIHCHBI, KAYCCTBO

3auteHo




BBITIOJTHCHHA HU OJHOI'O U3 HUX HE OLICHCHO
MHUHHUMAaJIbHBIM YHCJIOM 63J'IJ'IOB, HEKOTOPBIC BHU/IbL
SaI[aHI/Iﬁ BBITIOJIHEHBI ¢ OITHOKAMU

VY noBnerBo- 63-74 D — ya0BIETBOPUTEIBLHO — TEOPETHUECKOE
PUTENBHO coJiep’KaHue AUCLUIIIIMHBI OCBOEHO YAaCTUYHO, HO

po0OeIbl He HOCST CYIIECTBEHHOTO XapaKTepa;

HE00XOIMMbIE MPAKTUUECKNUE HABBIKU PaOOTHI

C OCBOEHHBIM MaTEpHUajIOM B OCHOBHOM

c(hOpMHUPOBaHBI; OOIBITUHCTBO

MPEelyCMOTPEHHBIX MTPOrpaMMOil 00yUueHUs

y4eOHBIX 3aJaHUi BBIIIOTHEHO, HEKOTOPHIE

U3 BBINIOJTHEHHBIX 33/IaHUM, cOJiepKaT OUIMOKH

VY nosnerso- 50-62 E — nocpeicTBEHHO — TEOPETUYECKOE
PHUTETBHO coJiepKaHNe Kypca OCBOEHO YaCTUYHO;

HEKOTOPBIE MPAKTUYECKHE HABBIKA PAOOTHI

He c(hOpMUPOBaHbI, MHOTHE NPEyCMOTPEHHbIE

nporpamMmoit o0ydeHust yueOHbIe 3a1aHHs

HE BBIIIOJIHEHBI JTM00 KaYeCTBO BBIOJHEHUS

HEKOTOPBIX M3 HUX OIICHEHO YHCIIOM 0aJlIoB,

0JM3KUM K MUHMMAaJIbHOMY

Heynosnerso- 2149 FX — HEey10BIETBOPUTEIBHO — TEOPETUUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOGHO YaCTHYHO; He 3aureno
HEOO0XOJUMBbIC IPAKTHYECKHUE HABBIKU PaOOThI
He c(hOPMHUPOBAHBI; OOJIBITUHCTBO
MIPEAYCMOTPEHHBIX TPOrPAMMON 00yUeHUS
y4eOHBIX 33JJaHHI HE BHIMOJIHEHO JINOO KauecTBO
WX BBITIOJTHEHUS OLIEHEHO YUCIIOM 0aJlioB,
OJIM3KUM K MUHUMAIILHOMY; TIPU
JIOTIOTHUTEITFHON CaMOCTOSTENILHOM paboTe Hal
MaTepUajIoM Kypca BO3MOXHO MOBBILICHHE
KaueCTBA BBIIIOJIHCHUS YUSOHBIX 3a/IaHUI

HeynosnetBo- 0-20 F — HeyIOBJIETBOPUTEIILHO — TEOPETUUECKOEC
pUTETHHO coJiepKaHne Kypca He OCBOCHO; HEOOXOIMBbIe
NPaKTUYECKUE HABBIKU PaOOTHI

He C)OPMUPOBAHBI; BCE BBHITIOJHECHHBIC YUCOHBIC
3aJjaHus COJIEpKAT rpyObie OMHOKH,
JIOTIOJTHUTEIIbHAS CAMOCTOSATENIbHAS paboTa HaJ
MaTepHalioM Kypca He IPUBECT K KaKOMY-JIN0O
3HAYMMOMY TIOBBIIIICHUIO KAY€CTBA BBHITIOJHEHUS
yueOHBIX 3aIaHUI

2. KOHTPOJIBHO-OLHEHOYHBIE CPE/ICTBA

2.1.0ueHoYHbBIE CPECTBA TEKYILIEro KOHTPOJIs (TUIOBbIE)

3aganus 11 BbINOJHEHHUS] MUCbMEHHBIX JOMAIIHUX PpadoT
Bapuant 0 17151 BRINOJIHEHUS] TUCHbMEHHBIX IOMAITHUX 3a1aHUM.
3 =-2Y(3 4

5 -4)(2 5

3aoanue 1. BoINOJIHUTH AEHCTBUS C MAaTPULIAMU:




(B
(98]
e

3aodanue 2. BeluuciuTh ONPENEIUTENb MaTPULIBL:

0 2 3 1
3aoanue 3. Onpenenuts, uMeet i Matpuria A o6paTHyIO, U, €CJIM MMEET BBIYUCIIUTD €€:
4 —§ —5
A=1-4 7 -1
-3 5 I
2 3 O
3aoanue 4. Berancnuts panr matpuusl A =4 =1 5
2 -6 -1

3aodanue 5. Pemith cucteMy ypaBHEHHUH :
3\'] -+ 4.\42 + .\"3 + 2.\44 = _3

3%, + 8%+ 3%, +5x, =6

6x, +8x, +x; +5x, =8

3x; +5x, +3x;+7x, =8
3aodanue 6. Haiitn o0111ee 1 0JJTHO U3 YaCTHBIX PEIICHUN CUCTEMBbI JINHENHBIX YPaBHEHUI:
2%+ %, + %3+ x4 =1
X, —X3+2x, =2.
2%, +2x, +3x, =3
3adanue 7. Haiitu o61ee perieHne u GyHIaMEHTAIbHYIO CUCTEMY PEIICHHI:
X +2xy +4x,—3x, =0
3x, +5x, +6x;—4x, =0
Ax, +5x, —2x, +3x, =0
3x, +8x, +24x;, -19x, =0

3aoanue 8. 1306pa3uth Ha KOMIUIEKCHOH MJIOCKOCTH MHOXECTBO TOUEK Z, YAOBJIECTBOPSIOLINX
YCIIOBHSIM:
a) -1 < |Z-5| <3 ,1< Imz < 6 ;
6) |z-4-3i| = |z+2+2i ]| .
3aoanue 9. 3anumyre B TPUrOHOMETPHUECKON (hopMe clie1yrolne KOMIUIEKCHbIE YHcha:
a)z=-51;b)z=1+itgp, ecn (1/2)< ¢ <.
3aoanue 10. Beraucnure 1) (1-i/(1+0))*
2) (z1/2,)%, ecnu z; = \[3 —i , z, = cos (1/12)+icos(/12),
3aoanue 11. Pemnts ypaBaerus: 1) z2 +5z+4-3i=0, 2) 3z —iz = 6.+ 3i
3aoanue 12. Jlan tpeyronsauk ABC ¢ BepmuHamu A(—-5:3), B(5:-2) u C(0;3).

a) Boeruucnuts miomans Tpeyroiabauka ABC .

b) CocraButh ypaBHeHHE BbICOTBI AM U HAWTH €€ HAIPABJIAIOIINN BEKTOD.

¢) CocTtaBUTh ypaBHEHUE CTOPOHBI BC .

d) Haiitu qyiuny Beicotel AM .

e) CocTtaBUTh ypaBHEHUE MeUaHbl AN .
3aoanue 13. Yepes Touky /= (11,3) npoBecTu NpsiMyro NnapajuiesibHyI0 (IIEpIEeHIUKYISIPHYIO)
npsMon Sx -9y +13=0.



3aodanue 14. Boruvicnuth yroia Mexay 1) Bektopamu a = {3.4.5} u b= {-2,5,-4}, 2) npaMbIMu
17x=2y+3=0u 2x+3y-12=0.

3aoanue 14. Onpenenure, CymeCTBYeT KM OOLIMK IHAMETP Y JUHUN x° —xy —2)> —x—y =0 u
x4 2xy + y*>— x + y=0. HanumuTe ypaBHEHHE MX OOLIEro JMAMETPA, ECIIU OH CYIeCTBYeT. Ecan
HE CYILECTBYET, OOBSCHUTD, IOUYEMY.

3aoanue 15. CoctaBbTe ypaBHEHUE KPYrOBOTO KOHYCA, BEPIIMHA KOTOPOTrO HAXOAMUTCS B TOUKE
A(1,2,3), HampaBISOUIMH BEKTOp OCH UMEET KOOpAHWHATHI {2,2,-1}, a yromx Mexay
00pa3yomuMu KOHyca U OChIO paBeH /6

3aoanue 16. Haiitu ypaBHeHUE NPSAMOIMHEWHBIX 00Pa3yIONIMX OJHOMOIOCTHOIO rHUIepooIonia
x*4+9)? — z2=9, npoxoasaumx uepes Touky A(3, 1/3, - 1).

2.2.OueHoYHbIE cpeAcTBa AJsl MPOMEKYTOYHOM aTTeCTalluM (324eT)
Bonpocsl 11 npoBeaeHns 3a4eTa

1. Onpenenuts paccTosiHUE MEXAY AByMs Toukamu: 4 (+5;+2) u B (+1;-1); C (-6;+3) u D
(0;-5); 0 (0;0) u P (-3;+4); O (+9; -7) u R (+4; +5).

2. CocTaBuTh ypaBHEHHE MapadoIIbl, 3Hast, 4TO: 1) paccTosHue GoKyca OT BEPUIMHBI PaBHO
3; 2) pokyc umeet koopauHaThl (+5;0), a OCb OPIAUHAT CIYKUT AUPEKTPUCOM.

3.0t1pe3ok mexay ToukamMu A (+3;+2) u B (+15;+6) pa3nenéH Ha mATh pa3HBIX YacTe.
Onpenenutb KOOPAUHATHI TOUEK JEJICHUS.

4.T'unepbona u ee cBoiicTBa. @opma rurnepOoIbl; BEPUIMHBI OCH. ACHMIITOTHI THIIEPOOIIBL.

5.Hailftu TOukM mnepeceyeHuss OKpyXHocTu X +)° +2\'—4_1‘—20:0 C OPSMBIMU:
x—y—5=0; x-y-4=0

6.0011ee ypaBHEHUE TIPSIMOK. Y paBHEHUE MPSMOH, TPOXOIAIICH Yepe3 IBE TOUKH.

7.CocTaBuThbypaBHEHUE Mapabouibl, 3Has, 4yTo: 1) mapaboia CUMMETpUYHA OTHOCHUTEIHHO
OCH X, IPOXOAMT YEPEe3 Hayauo KOOpAUHAT U uepe3 Touky M (+1;-4); 2) mapabona cumMMeTpuyHa
OTHOCHUTENILHO OCH Y, (oKyc nomemaercs B Touke (0; +2) u BeplIMHA COBMAAAET C HAYalIOM
KOOpJMHAT.

8.CocTaBuTh mpocreiiliee ypaBHEHHE 3JUIUIICA, 3Has, YTO: 1) MOIyOCH €ro COOTBETCTBEHHO
paBHbI 4 U 2; 2) paccTosiHEE MEXTy (OKycaMH paBHO 6 U OOJIbIIIast MOTYOCh PaBHA 5.

9. HamucaTh ypaBHEHHE MEPHNEHAUKYISPA, OMYIICHHOTO U3 TOYKH. A (-5;+2) Ha mpsamyro

T

dx—y+3=0.VYron w= =

10.lanel  BepmuHbl  TpeyroibHuka: A(+4;+6),B8(-4:0) u C(-1:-4). CocraButh
YPaBHEHHUS: TPEX €ro CTOPOH; MEAUAHBI, IPOBEAEHHON U3 BepuInHbI C;

S B
11./lana runep6ona ;—'l—(»: I. TpebOyercs BBIYUCIUTH KOOPAWHATHI (HOKYCOB;
)

BBIYUCIIUTH SKCLEHTPUCUTET; HAITUCATh YPAaBHEHHS aCUMIITOT U IUPEKTPHC.
12. OnpenenuTh, Kak pacroyioKeHbl IpsMbIe: ¥ — 2y +5=0;5x 12y +26=0;
13.CocTaBUTh YpaBHEHUS OKPYKHOCTEH, UMEIOIIUX LIEHTp B Touke: 1) (+2:-5) u paauyc,

paBubId 4; 2) (—3:+4) u mpoxopsmiedl yepe3 Hadano koopauHat; 3) (0:+4) u mpoxomsiieit

yepes TOUKy (+5;-8);
14.Ilonspuble  koopauHathl. CBsi3b  MEXKAY TOJMSIPHBIMA W TPSIMOYTOJBHBIMA

KOOpJIMHATaMHU.
15.YcnoBue nmapauieIbHOCTH IUIOCKOCTEW. Y CIIOBHE MEPIEHIUKYISPHOCTH IUIOCKOCTEH.

VYron Mexay AByMs INIOCKOCTSIMH.
16.CocTaButh npocreiiiiee ypaBHEHUE JILIUICA, 3Hasi, 4To: 1) Gospmiast moiayock paBHa 10

2
U DKCIIEHTpUCHUTET ¢ = (),8; 2) Majas Mmoiayoch paBHa 3 U AKCHEHTPUCUTET ¢ = T*;
17 Omnpenenenre CMEIMIAaHHOTO (BapUaHT: BEKTOPHOTO) TIPOM3BEIACHUS BEKTOPOB.

Beruucautes 1) cMemannoe npousBeaeHue BektopoB a = {1.1,2}, h=12,1.0} u ¢=1{0,1,2},



3a/IaHHBIX KOOPAMHATAMU B MPABON MPSIMOYTOJIbHOM CHUCTEME KOOPAMHAT (BapUAHT: BIYUCIUTD
BEKTOPHOE TIPOM3BEJICHUE BEKTOPOB « W h). 2) BeruucauTs o0beM napajienenurenaa,
MOCTPOCHHOTO Ha JTHUX BEKTOpax. (BapuaHT: BBIUMCIHWTH IUIOMAAbL TMapajieorpaMma,
MOCTPOEHHOTO Ha ATHX BEKTOPaX).

18. Kaxk PacIoI0KEHBI IIOCKOCTH r={2,1,-2;+4{1,1,214+440,1,11 u

v +x’ —x'~5=0 oaHa OTHOCUTEJIBHO JAPYroii?
19. Kakas noBepXHocTh B R 3ajaeTcs ypaBHeHHeM x~ + 2x — y = (0 ? Cienath puCyHOK.

2 -1 3 6
20. BpIuuc/iuTh ONPEACTUTENb 1y 4 12 -~ 1) pa3noxxuB €ro mo 3JieMEHTaM
=3 0 4 1
I 1 0 3
BTOPOH CTPOKH, 2) TIOIYYHB MIPEIBAPUTEILHO HYJIH B KAKOKH-JIMOO CTPOKE WIIH CTOJIOIIE.
(-2 0 I (8 2 3
21. PemnTh MaTpuIHOC YPaBHCHUE | | 3 4|.x—|_| _4 4
L 1 =1 =2 L 3 =d 3

22. Peuts ypasHeHue: z> - 8z+11+12i=0.
23. MccnenoBaTh CUCTEMY JMHEMHBIX YPAaBHEHUN Ha COBMECTHOCTb U HEOIIPEIEICHHOCTD,
X

| —2%; + X3 =1

He pemas ee: | 3x, + x, —4x, =11.
l4.\‘, - X— 3K =8

Bonpocs! 1J1s1 yCTHOTO onpoca u 3a4eTa
UYro Ha3pIBalOT MaTpuLE?
Uro Ha3bIBalOT ompeaeauTenemM?
Kakas cucrema ypaBHEHUI Ha3bIBAa€TCSI OAHOPOJHON?

Cdopmynupyiite Teopemy Kponekepa-Kamnenmu?

JlaiiTe reoMeTpHYECKYI0 HHTEPIIPETALINIO

Kakue MeTosp! pelieHust cucTeM JIMHEHHBIX YpaBHEHUH Bbl 3HaeTe?

Korna onHOpoiHas cucteMa UMEET HEHYJIEBOE pEIIeHNE?

Yem pyHaameHTaIbHas cUCTEMa PELIEHUI OTIIMYAeTCsl OT YaCTHOTO pelieHus?
UTO Ha3bIBAIOT XAPAKTEPUCTUUECKMM MHOTOUWJIEHOM U YPaBHEHUEM MaTpPUIIbI?
UYro Ha3pIBaeTCS TMHEHUHBIM MPOCTPAHCTBOM?

Kaxkue BeKTOpbI Ha3bIBAIOTCS KOJJTMHEAPHBIMU?

B uem 3akmouaeTcsi CBOMCTBO aJIMTUBHOCTH JIMHEWHOTO MPOCTPAHCTBA?
3anuiuuTe JUHEHHbIE ONepalliy HaJl BEKTOPaMHU U UX CBOMCTBA.
BekTtopHOE npocTpaHCTBO.

JIuHelHo 3aBUCHMBbIE U TMHEHHO HE3aBUCHUMbIE CUCTEMBI BEKTOPOB.
ba3uc 1 koopIMHATEI BEKTOpA.

JIuneliHble onepanuy B KOOPAUHATAX.

[IpocToe oTHOWIEHHE TPEX TOYEK HA IIPSIMOM.

Addunnoe npocrpancTBo. [nockoctu B ahpuHHOM IPOCTpaHCTBE.

OproroHanbHas MPOEKIMsI BEKTOpa Ha OCh U €€ CBOICTBA.

CkansipHO€ MPOU3BEJICHUE U €r0 CBOKCTBA.

OpTroHOpMHUpOBaHHBIE 0A3UCHI U IPSIMOYTOJILHBIE CHCTEMBI KOOPIMHAT.

23. anummure HOpMyIIbI A7 BRIYUCICHUS CKAJISPHOTO MPOM3BEICHUS BEKTOPOB, MOMYJIS
BEKTOpa, yIJia MEXIy BEKTOPAMH, PACCTOSHHS MEXIY TOYKaMH B ad(GUHHON U MPSMOYTOIBLHOU
CHUCTEMax KOOpJMHAT.

24. EBKJIMIOBO BEKTOPHOE U €BKIUI0BO aQ(UHHOE MTPOCTPAHCTBA.

25. IlpssMoyronbHas cucTeMa KOOPJIMHAT Ha MIIOCKOCTH.

26. Ilnomane TpeyroyibHUKA.

27. Ilpsimas nunus Ha apuHHOM TUIOCKOCTH. HampaBistomuii BEKTOp MPSMON.
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28. PaznuuHble BUbI YPaBHEHUM NPSAMON Ha IUIOCKOCTH.

29. OGmiee ypaBHEHHE MPSMOK. Y CIIOBHE MMAPAUICTIbHOCTH BEKTOPA U TPSIMOM.

30. BzanMHO€ pacnosoKeHHUe IByX TOUEK OTHOCUTEIBHO IPSIMOM.

31. B3aumHOE pacnonokeHue AByX MPsIMbIX.

32. Ilyuku npsMbIX.

33. Ilpsimas Ha €BKJIMAOBOM MJIOCKOCTH.

34. HopmaibHbIil BEKTOp IPSAMON.

35. YpaBHeHUs NpsIMOM B MPSIMOYTOJIbHOM CUCTEME KOOPAUHAT.

36. HopmanbHoe ypaBHEHHE TPSIMOH.

37. PaccrosiHue OT TOYKHU J0 MPSIMOM.

38. Yroa mexy NpsSMBIMH.

39. Kpusble BTOpOro nopsjka, 3alaHHble KAHOHUYECKUMH YPaBHEHUSIMHU.

40. Oxpy’XHOCTb, JUIC, TUrepOoa, napadoina. GokaabHbBIE pajnyChl.

41. ITapameTrpuyeckue ypaBHEHUS.

42. DKCLUEHTPUCHUTET.

43. JIupeKTpUCHI U UX CBOWCTBA.

44. IlepeceueHune KpUBOM U MPSAMOIL.

45. TlonspHble ypaBHEHUS KPUBBIX.

46. IIpeoOpa3oBaHUs CUCTEM KOOPIUHAT.

47. CwmemnaHHO€ MPOU3BEICHIE BEKTOPOB U €0 CBOMCTBA.

48. Ilpsimast TMHUSA U ITIOCKOCTH B IPOCTPAHCTBE.

49. PaznuuHble BUJIBI YPABHEHHUN IJIOCKOCTH.

50. IIpsimas B TpexMepHOM apUHHOM IPOCTpPaHCTBE.

51. Pa3nuuHble BUIBI ypaBHEHUN ITPSMOM.

52. BzanMHO€ pacnojoKeHUE IBYX TOUEK OTHOCUTEIBHO IJIOCKOCTH.

53. B3auMHOE pacnoiaoKeHHue IBYyX MIOCKOCTEN.

54. Ily4ok miuockocTen.

55. B3auMHOe pacnoiaoKeHne TpeX MIIOCKOCTEN.

56. CBs3Ka INIOCKOCTEH.

57. B3auMHOE pacIloIoKEeHHUE JBYX MPAMBIX.

58. BzanMHOe pacnosokeHue NpsMoi U MI0CKOCTH.

59. YpaBHEHUS IIOCKOCTH B MPSIMOYTOJIbHON CUCTEME KOOPIUHAT.

60. HopmasibHOE ypaBHEHME IIJIOCKOCTH.

61. PaccrosiHue oT TOYKH A0 IIOCKOCTH.

62. IlpsiMas B TpeXMEpHOM €BKJINI0BOM ah)()HHOM IPOCTPAHCTBE.

63. HopmanbHoe ypaBHEHHE MPSIMO.

64. PaccrosiHue OT TOYKHU J0 MPSMOM.

65. PaccrosiHue Mexay IByMs CKPEIUMBAIOIIUMUCS TPSIMbIMHU.

66. IIoBepXHOCTH BTOPOTO MOpsiiKa B TPEXMEPHOM €BKJINJIOBOM IIPOCTPAHCTBE, 3a/laHHbIE
KaHOHMYECKUMH YPaBHEHHUSIMHU.

67. ChopmynupoBaTb OCHOBHBIE ONpE/EIeHUs] KOMIJIEKCHOIO YHCIa U 3amucaTh (GOpMbI
IPEJICTaBICHMUS.

68. Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHUCIIO B alredpanyeckoil (TPUrOHOMETPUUECKOM)
(dbopme 1 0 KaKUM TpaBUIIaM POBOATCS apr(pMeTHIeCKre Onepauy HaJ HUMU

69. Uto o3HauaeT B ONpeAETCHUH KOMIUIEKCHOrO uYucia ¢pa3a «yHopsioueHHas mapa
NEHCTBUTENILHBIX YUCETD?

70. 3. Kakoe u3 uucen Ha3bIBaeTCs «ACHCTBUTENBHOM 4YacThio Re z», kakoe «MHUMOM
4yacTbio Imz» KoMIuiekcHoro uucia ?

71. B kakoM ciiyyae KOMIUIEKCHOE YHCIIO SBIISIETCS OOBIYHBIM JEHCTBUTENBHBIM YUCIOM?

72. Ilpu KakuX yCIOBUSX Ba KOMIUIEKCHBIX YUCJIa PaBHBI?

73. Ilo xakuM IpaBWJIaM OCYLIECTBIIIOTCS JNEHCTBUS M HAXOIATCS: CyMMa, Pa3HOCTD,
IPOU3BE/ICHUE U YACTHOE /IByX KOMIIJIEKCHBIX YHCEN?

74. Kakoe KOMIUIEKCHOE YHCJIO Ha3bIBAETCSl CONPSDKEHHBIM K 3aJaHHOMY M KaKMMH
cBoOiicTBamMM OHO 00Jaaetr?



75. UTo Ha3bIBalOT «MHHMOH eIMHHIIEH», KaK ee 0003HAYaloT, U YTO MOJy4aeTcs Ipu
BO3BEJICHUH €€ B CTapIIyI0 CTEIECHb?

76. UTO Ha3BIBAIOT KOMILICKCHOM IIJIOCKOCTHIO, JEHCTBUTEILHON U MHUMOM OCSIMH U KakK
M300pakaeTCsl KOMIUIEKCHOE YHMCIIO HAa KOMIUIEKCHOM TUIOCKOCTH?

77. UTO Ha3bpIBaIOT «MOIYJIEM» U «apryMEHTOM» KOMIUIEKCHOro uucia? KakoBel ux
BO3MO’KHBIC 3HAUYEHUS JUI1 MHOKECTBA TOUEK KOMIUIEKCHOU INIOCKOCTH?

78. B kxakux 1mpenenax 3HAUEHUN HAXOAMTCA «IJIABHOE 3HAUYEHHE apryMeHTa
KOMIUIEKCHOTO yuciia’?

79. 3anummMre KOMILIEKCHOE YHUCIIO B alreOpanyeckor U TPUTOHOMETPUYECKOi Gopmax, a
TaK)K€ OCHOBHBIE COOTHOILICHHMSI CBSI3BIBAIOLIUE UX.

80. Ilo xakuM mIpaBWJIaM OCYIIECTBISAIOTCA ACHCTBMSI HaJ KOMIUIEKCHBIMM YHWCJIAMH B
TPUTOHOMETPHUUYECKOI opMe: MpOon3BeIeHIE, BO3BE/ICHUE B CTEIIECHD, JAeJICHUE?

81. Kakoii Bux umeer ¢opmyna MyaBpa Npu BO3BEAEHHUM KOMIUIEKCHOTO 4YHCIa B
HaTypAJIbHYIO CTEIIECHb?

82. Uro Ha3bpIBalOT KOPHEM 71-1 CTENEHU U3 KOMIUIEKCHOTO YHCiay ?

83. CKOJBKO BO3MOXHBIX 3HAYEHUN MMEET KOPEHb CTENEHHU /=5 U3 KOMIUIEKCHOTO YHCia
z=1-2i?

84. Kax Beimmsiaur oOmiast gopmyna MyaBpa [uisl U3BJIEUEHUS KOPHS n-W CTENEHH U3
KOMIUIEKCHOIO YHcia ?

85. Kak BeIrsiaaT nmokasarenbHasi popma KOMILIEKCHOTO uncia u popmyna Ditnepa?

86. C mnomompio (opMmynsl Diiepa 3amuIIMTe ONEpallMM YMHOXKEHHS, JAEJCHHUS,
BO3BEJICHUS B CTEIIEHb U U3BJICUYCHUSI KOPHSI.



