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1 leap TUCHUTIIHHBI.

B pesynbrate OCBOCHHMS [aHHOW JUCLMUIUIMHBI Yy

oOyuJaromerocsi J0HKHA OBITh

chopMUpOBaHAa KOMIIETEHIIMS OCHOBHOW Mpo(deccCHOoHATbHON 00pa30BaTeIbHOM MPOTPaMMBbI

OakanaBpuata OITK-1.

®opMmupyemMble KOMIETEHUMH, HHAUKATOPHI JOCTH:KEHUS] KOMIIETeHIUH, 3HAHNS,

YmMeHus, HAaBbIKH

Tabmuna 1 — UnaukaTopsl JOCTHKEHUS] KOMIIETEHUUH, opMUpyeMble JUCIUILTUHON

Kon 1 nasBanue

I/IHI[I/IKaTOpLI JOCTHXKCHUS

3nanus1, ymeHust, HaBbIku (3YB), popmupyemsie

KOMIIETEHIIHU kommnerenimu o OITOTIT TUCIIATUINHON

OIIK-1 Cnocoben 1.1 cTporo goka3biBaeT 3HaTh:

PUMEHSTh MaTeMaTUYeCKHe — OCHOBHbBIC (DAKThI, KOHIICIIIIUH U TPUHITUATIBI
dbyHIaMEHTAIbHBIC YTBEPXKIACHU, anreOpsl ¥ TeOMETPHHL.

3HAHMUI, OCHOBBIBAsACH Ha (haKTax Ymers:

MOJTyYCHHBIC B
obnactu
MaTEeMATHYECKUX U
(WJIM) €CTECTBEHHBIX
HayK, U
UCIIOJIB30BaTh MX B
npoeCCUOHATBHON
JESTCIIbHOCTH

Y KOHUEMLHAX TEOPUIl B
obOnacTu
MaTeMaTHYECKHNX U
€CTECTBEHHBIX HAYK,
BBIJICIISIS TJIaBHBIC
CMBICJIOBEIE aCIIEKTHI B
JIOKa3aTeIbCTBaX;

1.2 Pemaer
MPaKTHYECKHUE 3aa4H Ha
OCHOBE
(byHIaMEHTaIBHBIX
3HAHUH B 00J1aCTH
MaTeMaTUYECKUX U
€CTECTBCHHBIX HAyK

1.3 Pemraer
npodecCuOHANTbHBIC
3aJ1a4i B
HCCIIeN0BAaTEIbCKON 1
MIPUKIATHON
JIesITeIIbHOCTH,
WCIIOJb3Ysl OCHOBBI
COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUI

— TPaMOTHO IOJIb30BaTHCS S3BIKOM aNTeOphl U
TEOMETPHH;

— CTPOTO JOKa3bIBaTh MATEMATHUCCKHE
YTBEPKJCHUS B 00JaCTH anreOpbl U TeOMETPHH,
BBIJIEIISAS TJIaBHBIE CMBICIIOBEIC ACIIEKThI B
JIOKA3aTelIbCTBAX;

— MPUMEHSITh 3HAHUS AITeOPbl U TCOMETPHH JJIs
pelIeHus MPaKTUICCKUX 3a/1a4.

Baagern:

CIOCOOHOCTBIO pelIaTh MPOPECCHOHATLHBIC
3a/1a4d B UCCJEI0BATENBCKON U MPUKIATHON
JIeSITeIbHOCTH, FICTIONIB3YSI OCHOBBI alIreOphl U
TEOMETPHUH.

MecTo AMCHUILINHBI

JlucuumiauHa BKIOYEHA B MOAYIh «Moayns (QyHIaMEHTANbHBIX MaTeMaTHYEeCKHX U
ectecTBeHHOHAYUHBIX auciuiuinay OITOIT BO. [Iucrurmumaa ocBamBaeTcs Ha 1 xypce B 1-2

CEMECTpax.

2 O0BbEM M TPYI0EMKOCTH JUCHMILUIMHBI 110 BUIaM YUeOHBbIX 3aHATHI.




@®opMBI NPOMEKYTOYHOM aTTECTALMU.

Tabmuna 2 — O6beM U TPYAOEMKOCTh JUCIUTUIMHBI IO BUJaM Y4eOHBIX 3aHATUN

O0mas TpyA0eMKOCTh ¥ BHBI YI€OHOH pabOTHI 10 JUCIHITINHE, IPOBOINMBIC B
pasHBIX GopMax

OO0BEM YacoB 110
dhopMaM o0yueHUSI

- sk3ameH (1 cemecTp);
- JK3aMeH (2 ceMecTp).

000
1 O6ast TpyJ0EMKOCTh TUCTIUTUTAHBI 360
2 KonrakTtHas pabora oOydarommxcs C mpenojaBaresneM (IO BHIAM y4eOHBIX 160
3aHATHI) (BCETO)
AynutopHas pabora (Bcero): 160
B TOM YHCIIE:
JIEKIIUHA 64
MIPAKTHYECKUE 3aHATHS, CEMUHAPBI 96
Breayaurophnas padota (Bcero):
3 CamocrosrenbHas pabota o0ydaronuxcs (BCero) 128
4 lIpomesxyTodHas aTTeCTaIHs 00yJaroImerocs: 72

3. Y4eOHO-TeMATHYECKMI IJIAH U COIeP:KaHNe IUCIHUIIAHBI.

3.1 YueOHO-TeMATHYECKHUI NJIAH
Tabnuna 3 - YyeOHO-TeMaTHyecKuil miiaH ouHoi (popmbl 00yueHus




= 06111?151 TpyIOeMKOCTh 3aHATHI Dopst

= TpyI0éM (gac.) TeKyIIero

E Paznensl U TeMBI QUCLIMIIIIMHBI KOCTb OdO KOHTPOJIS U
= 10 3aHSATHSIM (6cez0 | Aymuropn. TPOME3KYTOUHO
2 uac.) 3aHATHS Cpc | Jarrecrama
ol YCIIEBAEMOCTH
Z JICKII. | IPAaKT.

Cemectp 1
1. MaTpuyHas ajaredopa 22 8 6 8

1 1.1 Matpuiibl, oriepaiyy Haj MaTpPHIIAMU 8 2 2 4

2 1.2.0npenenutenu, ux cBorcTBa. MUHOPEI U 6 2 2 2 NunuBunya
anreOpandecKue IOMOMHeHus. Pasnoxenue JBHOE
OTIpeaeNTUTENIs [0 IIEMEHTaM psizia 3aJjaHne

3 1.3. O6partHas matpuiia. Panr MaTpuiisl 8 4 2 2
2. CuctemMbl JJUHEHHBIX YPaBHEHHUIi 26 8 10 8

4 2.1. Pemienue cucTeM n IMHEHHBIX aareOpandecKux 6 2 2 2
ypaBHEHHUH ¢ N HEM3BECTHBIMHU MeToAOM Kpamepa.

5 2. 2. Pemienue cucteM JMHEHHBIX alreOpandecKux 6 2 2 2 Kontponsna
YPABHEHUI U MATPUYHBIX YPABHEHUI C IOMOLIBIO s paboTa
00paTHON MaTpUIBL. Keiic-

6 2.3. Teopema Kponekepa-Kamnemmu. 6 2 2 2 3aJlaHue

7 2.4. Peuienue cucteM m JHHEHHBIX alreOpandecKux 8 2 4 2
ypaBHEHHUH ¢ N HEM3BECTHBIME MeTOAOM ['aycca.

3. BekTopHas anredpa (reoMmeTpuiyecKue BeKTOPbI) 28 4 20

8 3.1. BexTopsl Ha MIOCKOCTH U B IPOCTPAHCTBE. 9 1 1 7
JIuHelinbie onepaluy HaJl BEKTOPaMU.

Kontponpna

9 3.2. CxansipHOE TIPOU3BEIICHNE BEKTOPOB, €T0 9 1 1 7 % pabora
OCHOBHBIE CBOWCTBA, KOOPJMHATHOE BBIPaKEHHE.

10 | 3. 3. BekTOpHOE U CMEIIaHHOE MTPOU3BEICHHE 10 2 2 6
BEKTOPOB, X OCHOBHBIC CBOWCTBA, MTPUIIOKEHUS
4. AHAIMTHYeCKAas TeoMeTPHUs HA MJIOCKOCTH 28 8 8 12

11 | 4.1. Cucrema KoopauHAT Ha MIIOCKOCTH. OCHOBHBIE 6 2 2 2
3a/1a4H. WuauBnyan

12 | 4.2. lIpsmas Ha mtockoctr. CiocoObl 3a/IaHMS. 8 2 2 4 BHOE

13 | 4.3.Yron mexay AByMst psMbIMU. PaccTosiHre OT 8 2 2 4 3aJlaHue
TOYKHU J0 MPSIMOIA.

14 | 4.4. Jluauu BTOPOTO MOPAIKA. 6 2 2 2
5. AnaauTnyeckasi reoMeTpUsi B MPOCTPAHCTBE 40 8 16 16

15 | 5.1. [InockocTh. PaznudHbIe ypaBHEHUS TIOCKOCTH. 10 2 4 4 KonTponbHa
YroJ Mexay INIOCKOCTSMH. Y CIIOBHE NApAJJIENbHOCTH s pabora
Y TIEPICHUKYISIPHOCTH JIBYX TUIOCKOCTEH.

16 | 5.2. [Ipsamas B mpocTtpancte. CriocoObl 3a1aHusl. 10 2 4 4
Ycnosre napauienbHOCTH U IEPICHIUKYIISIPHOCTH
MPSMBIX.

17 | 5.3.B3auMHOe pacnoiaoKeHHe NPSIMOH U MJIOCKOCTH B 10 2 4 4
MPOCTPAHCTBE.

18 | 5.4. [loBepxHOCTH BTOPOTrO MOPAIKA 10 2 4 4
[IpoMexyTouHas arTecTanys - IK3aMeH 36 9K3aMmeH

HUTOI'O no 1 cemecTpy 180 36 44 64 36

Cemectp 2
1. KomnjiekcHble yuc/ia 26 4 8 14




= 06111?151 Tpyn0eMKOCTb 3aHATUI Dopist
= TpyI0éM (gac.) TeKyIIero
E Pa3HeHI‘)I U TEMBbI HHCHI/IHHI/IHLI KOCTb O(I)O KOHTPOJIS U
= 0 3aHATUSIM (scezo | Aynuropn. TIPOMEKYTOHO
2 uac.) 3aHATHS Cpc | Jarrecrama
B YCIIEBAEMOCTH
z JICKII. | IPAaKT.
1 | 1.1. OnpenencHue KOMIUIEKCHOTO YHUCIIA. 13 2 4 7
KommnekcHas miockocTs. Popma 3anucu KoHntposnbsHa
KOMITJIEKCHBIX YUCEII. g pabora
2 | 1.2. Onepaunu Hag KOMIUIEKCHBIMH YHCIIAMH. 13 2 4 7
2. JInHeliHbIe POCTPAHCTBA 62 12 40 10
3 | 2.1. JIuneiinbie BEKTOpHBIC IPOCTpaHCTBA. JInHelHas 12 2 8 2
3aBHCUMOCTH BEKTOPOB.
4 | 2.2. Pa3MepHOCTh 1 0a3uC BEKTOPHOI'O IIPOCTPAHCTRA. 17 2 16 1 KontponbpHa
5 | 2.3. Tlepexon k HOBOMY 0Oasucy. 7 2 4 1 s paboTa
6 | 2.4. Jluneiinsie noanpocTpancTea. Cymma u 8 2 4 2 Konnoxsuym
nepeceveHre JIMHEHHBIX OAPOCTPAHCTB.
7 | 2.5. EBKIKMIOBBI IPOCTPAHCTBA. 10 2 4 4
8 | 2.6. OproHOpMHPOBaHHAs CHCTEMa BEKTOPOB. 8 2 4 2
OpTOroHajibHOE IOMOIHEHUE
3. JIuHeliHbIe ONEePaTOPHI 50 10 22 18
9 | 3.1. Jluneiinbie onepaTopbl U UX CBOMCTBA. 11 2 5 4
10 | 3.2. Matpwuiisl omiepaTopa B pa3HbIX Oazncax. 11 2 5 4
Onpenenurels OnepaTopa B pa3HbIX Oa3ucax.
el patopatp - KonrponrsHa
11 | 3.3. [IpeoOpa3zoBanue MaTPHIIbI TUHEHHOTO 10 2 4 4
s pabora
oreparopa.
12 | 3.4. CobcTBeHHBIE BEKTOPHI H COOCTBEHHBIE 3HAYCHUS 10 2 4 4
JIMHEHHOTO OIepaTopa.
13 | 3.5.1lpuBeneHne MaTpuIlpl JIMHEHHOTO Oreparopa K 8 2 4 2
JUaroHAILHOMY BUAY
4. KBagpaTuunbie ¢popmbl 16 2 4 10
14 | 4.1. Kamparuunsie ¢popmsl. [IpuBenenne 7 1 2 4
N KontponbHa
KBaJpaTHYHON (POPMBI K KAHOHHUECKOMY BU]TY. 6ora
s pa
15 | 4.2. Kpurepuii CuiibBecTpa 9 1 2 6 P
16 | IlpomexxyTo4Has aTTeCTALUS - IK3AMEH 36 9K3aMeH
HUTOI'O no 2 cemecTpy 180 28 52 | 64 36
| Beero: | 360 | 64 | 96 | 128 72

4 Tlopsimok OUeHMBAHUSI ycIeBaeMOCTH M CcHOPMHPOBAHHOCTH

KOMIIETEHIMH 00y4Yaromerocsi B TeKylel 1 MpPOMeKYTOYHOM aTTecTalMHu.
JUisi IOJIOKUTEIHHOM OLEHKH MO pe3yJbTaTaM OCBOCHHS JUCHUIUIMHBI 00ydYaromemyc
SHE00XOAMMO BBINIOJIHUTh BCE YCTaHOBJIEHHBIE BHUIbI yueOHOH paboThl. OleHKa pe3yJbTaToB
paboTsl oOy4aromierocst B 6amiax (mo BujgaMm) mpuBeaeHa B Tabmuie 4.
Tabnuma 4 - banibHO-peUTHHTOBas OIIEHKA PE3yIbTaTOB YUeOHON pabOThl 00yUarOIIMXCs




no Bugam (bPC)

1 cemectp
Vuebnas pabora |Cymma  |Busl U pe3ynbTaThl OrieHKa B aTTECTALlHH Banst
(BUzBI) O6amoB  |y4eOHOI paboThI (17 Henenn)
Texymas yueonas |60 WunuBuayansHoe 3a 13 ot 5 no 10 6annoB 10-20

pa60Ta B CEMECTPC

3ananue (2 3a7aHus)

5 6ayu10oB (MOPOTrOBOE 3HAYCHHE)
10 6aimioB (MakcHMaTbHOE 3HAYCHHUE)

KoHTponbHbIe paboThI

3a omny KP ot 510:10 6anmoB

(3armmura KOHTPOJIBHOH  |50a/T0B (MOPOrOBOE 3HAYCHHE) 15-30
paboThI) 10 6amoB (MakCHMaTbHOE 3HAYCHUE)
(3 pabotsr)
Keiic-3ananue 60au10B (ITOPOTOBOE 3HAYCHHE) 6- 10
10 6amIoB (MakCUManbHOE 3HAYCHUE)
Hroro no Texkymeii padote B cemecTpe 31-60
IIpomexxytounas |40 Pemenue 3anaun 1. 5 6ans10B (MOPOroBOE 3HAUCHUE) 5-10
aTTecTanus 10 6anoB (MakcuMaJIbHOE 3HAUCHUE)
(9x3ameH) Pemenue 3amaum 2. 5 6ayutoB (TMOPOTOBOE 3HAYUCHNE) 5-10
10 6anJ0B (MaKCHMaIILHOE 3HAUCHUC)
Bomnpoc 6mnera Nel 5 pasuioB (OporoBoe 3HaYCHHUE) 5-10
10 6anj0B (MakCHMaIIbHOE 3HAUCHUC)
Bomnpoc 6mmera Ne2 5 6ayutoB (TTOPOTOBOE 3HAYUCHUE) 5-10
10 6anj0B (MakCHMaIIbHOE 3HAUCHUC)
HToro mo mpoMeKyToYHOH aTTecTanuu (IK3aMeHY) 20-406.
CyMMapHasi OlleHKa 10 JUCHHILINHE: CyMMa 6auIoB TEKYILEH U MPOMEKYTOUHON aTTeCTaluu 50 -100 6.
2 cemecTp
VYuebHas padora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O0amroB  |yueOHOU pabOTHI (17 nenenp)
Tekymiast yuebnas |60 KonTponbHbie paboThl 3a ogny KP ot 510:10 6aamos

paboTa B cemectpe (3ammTa KOHTPOJIBHOM 5 6ayu10B (MOPOroBOE 3HAYCHHME) 20- 40
paboThl) 10 6anoB (MakcUManbHOE 3HAYCHHUE)
(4 pabotsr)
KomnoxkBuym 11 6amioB (MOPOTOBOE 3HAYCHHE) 11- 20
20 6amioB (MaKcUMaJIbHOE 3HAYCHNE)
HToro mo Tekymieii padore B cemecTpe 31-60
IIpomexxytounas |40 Pemenue 3anaum 1. 5 6ans10B (MOpoOroBOE 3HAUEHUE) 5-10
aTTecTanus 10 6anoB (MakcuMaJbHOE 3HAUCHHUE)
(aK3aMeH) Pemenue 3amaum 2. 5 6a10B (IOPOrOBOE 3HAUCHUE) 5-10
10 6amI0B (MaKCHMaIbHOE 3HAYCHUE)
Bomnpoc 6unera Nel 5 6a/10B (OPOroBOE 3HAYCHHE) 5-10
10 6ammoB (MakCHMaIbHOE 3HAYCHUE)
Bomnpoc 6unera Ne2 5 6aJutoB (IMOPOrOBOC 3HAYCHUE) 5-10
10 6ammoB (MakCHMaIbHOE 3HAYCHUE)
HToro mo npomexyTOYHOH aTTecTanuu (IK3aMeHyY) 20-400.
CyMMapHasi olleHKa 10 JUCHMIIHHE: Cymma 06ayutoB TeKyIIeH 1 IPOMEXYTOYHOH aTTeCTAINH 50 - 100 6.

B HpOMC)KyTO‘-IHOﬁ aTTeCTallu OLICHKA BBICTABJIACTCA B BCAOMOCTL B 100-6amnbHO#I

1IKajge ¥ B OyKBeHHOM dKBUBaseHTe (Tabnuia 5)

Tabmuma 5 — Cootnecenue 100-6ampHOM 1TKaIBl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU




YpoBHU OCBOEHUS IK3amen 3auem
Cymma HabpanHbIX z -
6106 JVCIIUTUTAHBI 1 Oyenka byxeennviii oxeueanenm byreennwiii
KOMIIETEHIINH IKEUBATEHI
86 - 100 [IpoaBUHYTHIN 5 OTJIUYHO
66 - 85 [oBbIlIEeHHBII 4 XOpouIo 3auTeHo
51 - 65 IToporoeerii 3 YJIOBJICTBOPHUTEIHLHO
0-50 [epBoIii 2 HEYIOBJIETBOPUTEIILHO He 3aureno

S  MarepuajJbHO-TeXHMYECKOe, NPOrPaMMHOe W Y4eOHO-
MeToaAnYecKoe odecnedeHue AU CIMILIAHBI.

5.1 YueOHnas sureparypa

OcHoBHasi yueOHasi JIuTEPaTypa

1. Pynpik, b.M. Jluneiinas anre6pa [DnekTpoHHbBIN pecypc]: yuebH. mocobue / b.M.
Pynpik — DnekTpoH. TekcToBbie AaH. — MockBa : UHOPA-M, 2013. — 318 c. — Pexxum goctyna:
http://znanium.com/bookread2.php?book=363158

2. boprakoBckuii, A.C. Jluneiinas anrebpa B mpuMepax U 3afadax [DIeKTpOHHBIN
pecypc]: yueon. mocodue / A.C. boprakosckuii, A.B. [lanteneeB — DIeKTpOH. TEKCTOBBIC IaH. —
MockBa : HNHOPA-M, 2015. - 592 C. - Pexum JIOCTYyIa:

http://znanium.com/bookread2.php?book=494895
JonosHuTeIbHAA y4eOHAas1 JIUTEepaTypa

1. Hlepune, B.I'. OcHoBBI nuHEHHONW anreOppl M AHAIUTUYECKOM T€OMETPUU
[DnexTpoHHEI pecypc]: yueOH. mocobue / B.I'. lllepmiaeB — DIEKTPOH. TEKCTOBBIC NaH. —
MockBa : HNHOPA-M, 2014. - 168 C. - Pexum JIOCTYyIa:
http://znanium.com/bookread?2.php?book=318084

2. VuauBupayanbHble 3aJaHusl 1O BBICIIEH MaTeMaTHKe: [DJIeKTpOHHBIA pecypc]:
yueOH. mocobue. B 4 u. Y. 1 JluHeiiHas u BekTropHas anreOpa. AHAIMTHYECKAsT T€OMETPHSL.
Huddepenunansaoe ucuucienue GyHKuuid oanoi nepemenHoi / A.Il. PaOymko [u np.]; mox
o6mr. pea. A.Il. PaOymiko — 7-e u3a. - JIEKTPOH. TEKCTOBbIE AaH. — MuHCK : Bt mik., 2013. —
304 c. — Pexxum mocrtyma: http://znanium.com/bookread2.php?book=508859

3. boprakosckuii, A.C. JIuneitnas anreOpa u aHanuTH4Ieckas reomerpust. [IpakTukym
[OnexTpoHHBIH pecypc]: yuebH. mocodue / A.C. boprakoBckuii, A.B. IlanTeneeB — DneKTpoH.
TekcToBble JaaH. — MockBa : HWH®PA-M, 2015. - 352 c¢. — Pexum nocryma:
http://znanium.com/bookread2.php?book=476097

4.  byry3o B. ®. Jluneiinas anreOpa B Bompocax u orBerax [Tekct] : yueOHOe
nocobue s By30B / B. @. byty3os, H. Y. Kpytuukas, A. A. Hlumkus ; nox pea. B. @. byrty3osa.
- Mocksa : DUZMATIIUT, 2001. - 247 c.

5. Wneun B. A. Jluneitnas anre6pa [Tekcr] : yueOHuk. - U3nanue 6-e, CTpeOTHITHOE.
- Mocksa : @uzmariur, 2005. - 280 c. - (Kypc BriciIei MaTeMaTUKH U MaTeMaTH4ECKON (PU3HKU
; BRI 4). - ['pud MO "PexomenioBano".

6. Jluneitnas anrebOpa [Tekcr] : MeToAWYECKHE YKa3aHUS K TPAKTHYECKOH W
camocTosiTennbHO pabotam / HoBokysHeukuit ¢unuan-unctutyr ['OY BIIO "KemI'V",
@akynpreT HHPOPMAIMOHHBIX TexHoynoruid, Kadeapa wmarematuku M MaTeMaTHYECKOTO
MozenupoBanus; coct. 10. B. IlInakosa. - HoBoky3neuk, 2010. - 27 c.

7.  KanarnukoB, A. H. Ananutnueckas reometpus [Tekct] : yueOHUK I BY30B. -
MockBa : Axkanmemus, 2009. - 208 c. - (VauBepcuteTckuit yuebHwk). - I'pudp MO
"PexomenaoBano"

8.  AnreGpa u reometpus : [DnekTpoHHBIN pecypclyueb. nocodue : /.M. lllyman,
O.A. Boaruna, H.YO. I'onoanasi. — OnektpoH. TekcToBble 1aH.— M. : PUOP : UHOPA-M, 2018.
— (Beiciee oOpa3oBaHue). — 160 c. — Pexum JoCTyma:
http://znanium.com/bookread2.php?book=908228

9.  Anrebpa u reomerpus. COOpHUK 3a/la4 M pEIIEHU C MPUMEHEHUEM CHCTEMBI
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http://znanium.com/bookread2.php?book=363158
http://znanium.com/bookread2.php?book=494895
http://znanium.com/bookread2.php?book=318084
http://znanium.com/bookread2.php?book=508859
http://znanium.com/bookread2.php?book=476097

Maple [DnexTponHslii pecype] : yuaebd. mocodue / M.H. Kupcanos, O.C. Ky3nenoBa. — DneKTpoH.
tekcToBble aH.— M. : UH®PA-M, 2017. — 272 ¢. — (Bricmee oOpa3zoBanue: bakanaBpuar). —
Pexxum nmocryna: http://znanium.com/bookread2.php?book=648409
10. Jluneiinas anreOpa ¥ MHOTOMEpPHAas T€OMETpHUs [DNEKTPOHHBIA pecypc]:yueo.
nocooue /EpumoBH.B., Pozernopud.P., 3-e u3a. — DneKTpoH. TEKCTOBBIC AaH. - M.: Ou3MaTiuT,
2004. - 464 c.: ISBN 978-5-9221-0386-5http://znanium.com/bookread2.php?book=544609
5.2 MarepuajbHO-TEXHUYECKOe M NpPOrpaMMHoe olecnedeHune

JTUCIHHUILINHBI.

VY4eOHble 3aHATHA IO AUCLUIIIMHE NPOBOAATCS B yueOHbIX ayauropusax KI'TINM ®I'BOY
BO «KemI['V»:

404 YueOHast ayquTOpHst 7SI TIPOBEICHHS: YueOHBIH

- 3aHATHH JEKLIHOHHOTO THIIA; ) Kkopryc Ned.

- TPYIMIIOBBIX ¥ MHAWBHIYAIbHBIX KOHCYIbTALUIA;

- TEKYILEro KOHTPOJISl U IPOMEKYTOYHOW aTTeCTallH. 654079
Crnenuanu3upoBanHas (yue0Hasi) MedesIb: JOCKa MeoBasi, kadepa, CTOIBI, CTYJIbI. '
Oo0opynoBanme: nepenocHoe - HOyTOyK, SKpaH, IPOEKTOP. Kemeposckas
Hcnonn3yemoe nporpammuoe oGeceuenne: MSWindows (MicrosoftimaginePremium 3 year|o6macTsb, T.
1o cyonuueH3noHHoMy norosopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.), LibreOffice HoBoKy3HelIK,
(cBoObomHO  pacmpoctpansemoe  [10),  SArpmexc.bpayszep  (oTedecTBeHHOE  CBOOOIHO
pacupoctpansemoe I10). Tp-KT
HurepHer ¢ obecneuenuem nocryna 8 IJUOC. Meranypros, .

19
603 YueOHast ayquTopus I MIPOBEACHUS: VyeOHbIit

- 3aHATU JEKIMOHHOTO THIIA; Kkopryc Ned.

- 3aHATHH CEeMHHAPCKOro (MPaKTUYECKOT0) TUIIA;

- TPYIIOBBIX M HHIAWBHIYATbHBIX KOHCyi'II;T&].[PIﬁ; 654079,

- TEKYILIEro KOHTPOJISl M TIPOMEKYTOYHOW aTTeCTallH.

Crnennajau3upoBannasi (yueOHasi) MeGelIb: J0CKa MEJOBasl, CTOJIbI, CTYJIbS. Kemeposckas
OGopynoBaHue [IIsi Mpe3eHTAIMH Y4eGHOr0 MAaTepHasa. nepeHocHoe - HOyTOYK, dKpaH,|00J1acTh, T.
HPOCKTOP. ) ) . ) HoBoxky3Helk,
Hcnonb3yemoe nporpammuoe obecnedenne: MSWindows (MicrosoftimaginePremium 3 year —

o cyonmueH3snonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), LibreOffice
(cBoOonHO pacmpoctpansemoe I10), Mpich 2 (cBobonHo pacnpoctpansemoe I10), FoxitReader Merannypros, 1.
(cBobomno pacmnpoctpansemoe I10), Firefox 14 (cBobomuo pacmpoctpansemoe I10), QGIS|19

(cBoOomnO pacmpoctpansemoe [10), UML-auarpammel (OecriaTHast BEpCHs).
HNuTepHer ¢ o0ecneyennem pocryna B JUOC.

604 Yuebuas ayauTopus Ajis POBENECHHUS: YueOHBIH

- 3aHATHIT JICKUHOHHOTO THIIa; xopryc Ned.

- 3aHATHH CEMHHAPCKOTO (MPAKTUYECKOT0) TUIIA;

- IPYIIIOBBIX M MHIMBHYaIbHbIX KOHCYJIbTALIUH; 654079

- TEKYILErO KOHTPOJIS ¥ IIPOMEKYTOUYHOM aTTeCTaIMH. '
Crienuaju3upoBanHasi (yaeGHas) Me0elb: JOCKa MEIOBas, CTOJIbI, CTYJIBI. Kemeposckast
OGopynoBanue 151 Mpe3eHTALMH Y4eGHOr0 MaTepHaja. nepeHocHoe - HOYTOYK, 9KpaH,|00JIacTh, T.
HPOCKTOP. ) ) . ) Hosoxky3Helx,
Hcnonn3yemoe nporpammuoe ogecneyenne: MSWindows (MicrosoftimaginePremium 3 year —

o cyonuueH3snonHoMy noroBopy Ne 1212/KMP ot 12.12.2018 1. no 12.12.2021 r.), LibreOffice
(cBoOOHO pacnpoctpansemoe I10), FoxitReader (cBoboano pacnpoctpansiemoe I10), Firefox 14 Mertamtypros, 1.
(cBobomHO  pacmpoctpansemoe  I10),  Snnmekc.bpaysep  (oTeuecTBeHHOe  cB00OAHO|19
pacnpoctpansiemoe [10).

HNuTepHer ¢ o0ecneyennem pocryna B JUOC.

5.3 CoBpemenHble  mpodeccHOHAIbHBIE  0a3bl  JAHHBIX M

HH(pOpPMALMOHHBbIE CIIPABOYHbIE CUCTEMBI.
Ilepeuens CIIB/l u UCC no aucumnmiinHe

1.  Obwepoccuiickuii mamemamuueckuii nopman (UHGOpMayuonHas cucmema) -
http://www.mathnet.ru/




2. Mathcad-cnpasounux no gvicutell mamemamuke -
http://www.exponenta.ru/soft/Mathcad/learn/learn.asp

6 UHble cBegeHNs U (WIN) MATEPUAJIBI.

6.1.IlpumepHbIe TeMbI NUCBMEHHBIX Y4eOHBIX padoT
6.1.1. UnpuBuayaabHoe 3aqanue o Teme « Marpudnas aaredpay»

1. Bpr4ucauTh ONpeaeIuTeNb: 2. Jloka3aTh TOXKAECCTBO:
-2 -5 -1 3 )
2 5 9 1 a
b b? =(b-a)c-a)c-h).

3 -1 5 -5
2 18 -7 -10

3. Haiitu 3Hauenne muorouwieHa f(X) or maTpuirsr A:

c c¢?

1 -2 3
f (X) =3x* —2x+5, A=[2 -4 1|
3 -5 2

4. Penth MaTpuuHoe ypaBHeHHe. Crienarb MpOBEPKY.
1 3 -1 3 0
X =
2 5 1 2 -

5. Haittu panr Matpuusl A:

5 -1 4 2 1
-1 2 1 5 6
3 -5 2 -8 -11
2 4 2 10 12

A=

6.1.2. KonTpoJsbHasi padora no teme «CucreMbl JJMHEHHbIX YPaBHEHUI»

1. PemmuTh cucTEMy JMHEHHBIX ypaBHEHUM: 2. Pemmmth cucTeMy JIMHEHHBIX ypaBHEHUMH
meroaoM ['aycca.

a) metonoM Kpamepa; Haiitu obmiee pemienue, 9acTHOE, clenaTh
IIPOBEPKY.

0) metonom ["aycca;
B) MPY TOMOIIM 0OpaTHOW MATpPHUIIBI.

2X, - X, +3X, - X, + X, =3
3X, +2X, + X, =5, 3X, +4X, - X, +4X, =2

2X, +3X,+X; =1, X, +5X, -4X,+5X, - X;=-1
2X, +X, +3X, =11. 4X,+9X,-5X,+9X, - X, =1

6.1.3. Keiic-3aganune mo teme «CHcTeMbl JJUHEHHBIX YPaBHEHHI»
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ABTO03aBOJ M3BECTHOT'O OpEH/1a MPOU3BOIUT 4 BH/Ia JIETKOBBIX aBTOMOOMIICH 3aKPBITOTO THIIA:
ceflaH, IMMY3HH, YHUBepcal U Kyme. [Ipu 3ToM UCIONb3YIOTCSl MaTEpHAIIBI Y€ThIPEX TUTIOB: M1,
M2, M3, M4. Hopmsl pacxojia KaKJI0TO U3 HUX Ha OJIMH BHJI aBTOMOOWIISI U 00BbEM pacxojia
Martepuana Ha | JeHb 3a7anbl Ta0auIeH (cM. Tabauiy). Halitu exxeiHeBHBII 00BEM BBITyCKa
Ka)KJ10TO BHIa aBTOMOOMJIS.

HopMsl pacxona Marepuaiia Ha OAMH aBTOMOOUIIb, €]1. Pacxon
Bun U3M. MaTepuaia
Marepuana Ha 1 fneHb,
celaH YHHUBEpCal KyTie JUMY3HUH
ell. U3M.
MIl 2 3 1 4 1120
M2 2 1 5 2 1360
M3 1 2 3 1 980
M4 2 3 1 1 1030

6.1.4. KonTposbHasi padoTa o remam: «BekTopHasi airedopa», KAHAJIUTHYECKAS TeOMeTPHs
B MIPOCTPAHCTBE»

Janbl koopauHAThI BepinH mupamuasl Ai(4, 2,5), A2(0,7,2), Asz(0,2,7), As(l,5,0).
Haiitu: a) nnmuny pedpa A1A2; 0) miuomans rpann A1A2A3; B) 00bEM NHpaMubl; I') ypaBHEHHE
mIockoCcTH A1A2A3; 1) yroia Mexay pedopom Ai1As u rpanpio A1A2As; €) ypaBHEHHE BBICOTHI,
OMyLIEHHON U3 BeplIMHbI A4 Ha rpaHb A1A2As3; )K) IIMHY BBICOTHI, ONYIIEHHOW U3 BEPLINHBI
A4 HaTpaHb A1A2As,

6.1.5. I/IH}II/IBI/I)IyaJIbHOC 3aJaHMeE 110 TeMe «AHAJIUTHYECKANA reoMeTpus Ha IJI0CKOCTH»

VYpaBHeHne oaHON U3 CTOPOoH KBaapaTta X+3y—5=0. CocTaBUTh ypaBHEHHS TPEX OCTAIBHBIX
CTOpOH KBajpara, eciu (-1;0) — Touka mepecedeHus ero quaroHaieii.

JlaHbl ypaBHEHUs O1HOM 13 cTOpoH pomOa 2x+y—5=0 u oiHOM U3 ero quaronanei y—1=0.
Huaronanu pom0Oa nepecekarotcst B Touke (3;1). Haiitu ypaBHEHHS OCTaNbHBIX CTOPOH poMOa.
VYpaBHeHUs ABYX CTOPOH napasuienorpamma x+2y+2=0 u x+y=0, a ypaBHEHHE OJTHOW U3 €T
nuaroHaner x+2=0. HailTu koopArHATHI BEPUIMH MapajjiesorpaMmma.

Hanst ase Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedeHust BBICOT TPEYTOJIbHUKA.
CocTaBuTh ypaBHEHHS €TO CTOPOH.

Hanst Bepmunst A(1, 1), B(2, 3), C(4, 1) tpanerun ABCD (AD || BC). UzBectHO, 4uTO
JIMaroHAJIM Tpaneuuy B3aMMHO MEepIEeHIMKYIApHbL. HaliTn koopanHate! BepmyHbel D 3TOM
Tpaneuuu.

JlaHbl ypaBHEHHUs IBYX CTOpPOH TpeyrojapHuka S5x—4y+15=0 n 4x+y-9=0. Ero mennansl
nepecekatoTcst B Touke (0, 2) . CocTaBUTh ypaBHEHHE TPETbEW CTOPOHBI TPEYTOJIbHUKA.
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7.

Mo o

Jaubl qBe Bepimubl A(2;-2) , B(3;-1) u Touka P(1;0) nepeceueHust MeauaH TpEyrojabHUKA
ABC . CocTaBuTh ypaBHEHHUE BBICOTHI TPEYTOJIbHUKA, IPOBEIECHHOM uepe3 TpeThio BepinHy C .

6.1.6. KoutpoJsbHas padoTa 1o teme «KoMIieKkcHbIe YHCIIa»

Hawo: z, =2+1, 2z, =—3+2i. Haittu: 2, +2,, 2,-2,, 7,/ Z,.
Hawo: z, =1+1i, 2z, =—1+i. Haiitu ;, 3/7, .

Penmuts ypaBHenue: a) x> +X+4=0 6) x* —6x> +25=0
[ToCTPOUTE Ha KOMILIEKCHOM IIOCKOCTH MHOKECTBO TOYEK Z, YIOBJIETBOPSAIOMIUX yCIOBHSAM:

Rez<?2 ; |Imz|$1

6.1.7. KoutpoJsbHas padoTa 1o reme «JIuHeliHbIe MPOCTPAHCTBAY

[Tokazats, uro BekTopsl @ = (2,3,4) b =(2,1,5) ¢=(-1,0,1) o6pa3yroT 6a3uc 1 HAUTH KOOPAMHATHI
BekTopa d=(3,-4,2) B aToM Oasuce.

* * *

B 6asuce e1, e2,e33anan BekTop X = (2,3,4). Haiitu koopuHaTHI 3TOr0 BeKTOpa B 6azuce e ,e, €3
B eBxauaoBoM npoctpancTse R* moampoctpancTso L 3amano cuctemoit ypaBHeHHit
2X,+X,-3X;=0,
Haiitu opToronanbHslii 6a3uc B L.

6.1.8. KosjiokBUYM

SBaseTcs a1 JIMHEHHBIM TPOCTPAHCTBOM MHOKECTBO, BCEX:
- MaTpuIl pazMepa mxn;

- TMaroHaJIbHBIX MaTpPHUIL OpsAIKa N,

- HEBBIPOK/IEHHBIX MaTPHIL.

SBnsroTcs nu BeKTophl A1 = (54;3), a2 =(3;3;2), as = (81;3) numeitro 3apucumpivu?
[Tokazatk, 4TO cucTeMa BEKTOpoB €1 = (1;2;3) €, = (3;0;2) €3 = (_2;1;1) oOpa3yer 6a3uc B
R® u HaiiTi KOOpMHATEI BeKTOpa C = (4;2;—1) B OTOM Oasuce.

X, —2X, +3X; + X, =0,

2%, +3X, —4%X, +3%, =0
3X, +X, =X, +4%, =0

12



MHOXeCTBO pelIeHI 0THOPOTHON CHCTEMBI 00pa3yeT JUHEHHOoe pocTpancTBo. Haiitn
pPasMepHOCTh 3TOTO MPOCTPAHCTBA M KaKOW-HUOY1b 6a31C B HEM.

1 1 3
5. Jlana matpuria A=| 0 4 1| mepexozaa ot 6a3uca (31 165, €3) K 0azucy (Cl 1Co Cg) . Haiitu
-1 2 3

KOOPJIMHATHI BEKTOPOB €7, €,,€3 B 6azuce Cp,C,,C3.

6. JSlBisercs M TMHEHHBIM IOAIPOCTPAHCTBOM B IIPOCTPAHCTBE MATPHUILL ITOPSAAKA N
HOJIMHOXECTBO, 00Pa30BaHHOE BCEMHU:
- MAaTPULIAMHU C HYJIEBOU IEPBOU CTPOKOM;
- HIDKHETPEYTOJIbHBIMU MAaTPULIAMU;
- HEBBIPOXKICHHBIMHM MaTPHULIAMH.

7. Tonmpocrpanctea Ly = L(a;,a,,a;), L, = L(b,,b,,b;) naranyrs: na cnenyrommue cucremsr
sexropos: a1 = (121) | az = (L1-1) as = (133);
by = (23-1), bz = (1,2,2) ,bs = (11;-3) . Haiitu Gasucst u pasveprocTs
nommpocrpascts Ly, Ly, Li+L,.

8. HaiiTu 6a3uc nMuHEHOM 000I0UKH CHCTEMBI BEKTOPOB! ;1 = (10;0;-1), ;2 =(2;1,10),
es = (L1LD), es = (12;3:4), es = (0:1,2;3).

9. BekTopsl €;,€,,€5 06pa3yIoT OPTOroHanbHbIH Gasuc. HalfTu ckanspHoe mpous3BeeHue
BEKTOPOB X = 2e, —3e, +4e, u 9 = e, +e, —9€e; u ux IIUHbIL, eCiIu ‘el‘ =1 ‘ez‘ =2,

‘63‘22-

10. [ns xakux BeKTOpoB HepaBeHCTBO Komn-bByHsakoBCkoOro npeBpariaeTcsi B paBeHCTBO?

11. B eBKIMI0BOM apuMETHUECKOM MpocTpaHcTBe R HaifTh yros mexy BekTopamu

a=(2LL0) y 6 =(L2;34)

12-14. B eBkmmmoBOM mpocTpaHcTBe R* moampocTpancTBo V 3aaHO CHCTEMON ypaBHEHMI
X, —2X, +3X; + X, =0,
2%, +3X, —4X, +3x, =0
3X, + X, —X; +4x, =0
Haiitu no onHOMY OpTOrOHaNbHOMY 6a31Cy B IPOCTPaHCTBaX V, €ro OPTOroOHaIbHOM

4
nomosmHennu W n R™.
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15. ABnsercs mm omepatop A(X)= (X, — X5;2X, + X5 X, — 2X;) MuHEHHBIM, €CiTH BEKTOP

—

X = (X Xy} Xg) ?

1 1 3
16-17. Jluneiinbiii oneparop 3agan matpurieit A=| 0 4 1| B Hekoropom Gaszuce. Haiitu
-1 2 3

0a3uc sjpa u e eKT JMHEHHOro orneparopa.

18. Haiitu (B ToM k€ 6a3uce) KoopauHaThl BekTopa y=A(X), eciiu orepaTop 3aaH MaTpulen A=
1 1 3
0 4 1luX =2e +e,—e;.

-1 2 3
1 13
19-20. Marpwunia JJMHEHHOTO oreparopa B 6a3uce (€1 €9, 63) umeer Bug A=| 0 4 1. Haiitu
-1 2 3

MaTpHIly 3TOTO oreparopa B Oa3uce (Cl 1Cos 6’3) , €CIH

—

c,=2e +e,—e,, c,=e +3e,+e;, c;=e —2e,+3e,.
6.1.9. KoutpoJsbHas padoTa o teme «JIuHeiinbie onepatopnl. KBaapatuunsie GpopMbD»

o * o * * o
1. Haiitn matpuny A" nMHEWHOrO oneparopa B 0asuce e; ,e,, 3aJaHHOro MaTpuuel A B 6asuce

e1, e2
-3 1 e, =e
2 -1 e,=e +e,
1 2 -1
2. Jluneiinblil oneparop 3a1aH Matpuiied 4 =| —2 4 5 | B 0asuce ey, ez,e3.
-1 6 4

Haiitu 6a3uc sapa u 1eexT JIMHEHHOTo oneparopa.

3. HaiiTi coOCTBEHHBIC 3HAUCHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO OIepaTopa, 3aIaHHOTrO
matpuiieil A B 0azuce ei, ez,es.

Y

31
4. TlpuBecTH K JUaroHajIbHOMY BUAY MaTpully A4 = (2 2)

5. Jlana xBagpartuanas popMa L(X,, X,, X;) = X2 —5X5 +8XZ + 3X,X, — 2%, X5 +8X, X,
3anmcaTh e B MATPHYHOM BHUJIC.
6. [puBecTr KBaAPATUUHYIO GOPMY K KAHOHUIECKOMY BHIY. L(X,,X,,X5) = X} +X,X, + 4X, X, .
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7. Hccnenosarh Ha 3HAKOOIIPEIEIEHHOCTh KBAJAPATUYHYIO (GOpMy
L(Xy, Xy, Xg) = X2 +4XZ + X2 +2X,X, .

6.2. [IlpumepHble BONPOCHI W 3aJaHMs / 3aa4M JJIs1 NPOMEKYTOUYHOI

arrecranmuun

Tabauuna 6 - IlpumepHble TeopeTHUYECKHE BONPOCHI U NMPAKTHUYECKHE 3QJaHUA K

IK3aMEeHY
Cemecmp 1

Pa3gensl 1 TeMbl

ITpumepHbIe
TEOPETHYECKHUE BOIIPOCHL

HpI/IMepHBIe MNPAKTUYCCKHUEC 3aJaHU

1. MaTpuuHas ajaredopa

1.1 MaTpwuiisl,
oreparfy HaJl
MaTpULaMu

1. Marpwuisl, BUIBI
MaTpPHII

2. Omnepanuu Hax
MaTpUIAMH.

1. Haiitn marpuny I=ABC-3E, rne A=

1 2 -3 1
10 2|,B=|2|, C=205), E-
45 3 1

€JIMHUYHAS MaTpULA.
2. Haiitn 3nauenue muorounena f(x) or

f(x) =3x* —2x+5,

MaTpUIBl A:
1 -2 3
A=|2 -4 1|
3 -5 2

1.2.0npenenurenu, ux
CBOMCTBa. MUHOpHI U
anredpanmdecKue
JOTIOJTHEHUSL.
Paznoxenue
OTIpeAETTUTENS IO
3JIeMEHTaM psaa

3. CsoiicTBa

onpeaeauTeNeH.
4. Beruucienue
onpeleIuTeNeH.

3. BBUKCIHTE ONPEEeTUTENs MATPHUIIB A

1.3. ObpatHas
Martpuua. Panr
MaTpPHLIBI

5 OOpaTHas MaTpuua.
Teopema o
CYLIECTBOBAHUH
00paTHON MaTPHULBL.

6 DOnemeHTapHBIE
npeoOpa3oBaHus
Matpuisl. Panr
MaTpHIIBI, ero
BBIYUCIICHHE.

1 -2 3
A=|2 -4 1|
3 -5 2
4. BBIUUCIUTH ONPEACTUTEND:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
5. Haiitu matpuiry B=11.(A-1)/+A/,
1 -2 3
A=|2 -4 1|
3 -5 2
6. Haiitu panr matpuisr A:
1 3 -2 0
3 -1 5 4
2 -4 7 4
3 -1 5 4
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2. CucteMbl JIMHEHHBIX YPABHEHHUIi
2.1. Pemenue cuctemn | 7 CHcTeMBI JIMHEHHBIX 7. Pemmth cucTeMy JIMHEWHBIX ypaBHCHUH
JIMHEHHBIX anreOpanvdecKux X, +X,+2X,=-1,
anre6panqvec1<nx YpaBHEHUH. metozom Kpavepa. | 2.x, — X, +2X, = 4,
ypaBHEHHUH C N 8 Pemenue cucrem
HEU3BECTHBIMH JIMHEAHBIX 4X, + X, +4X; =2
meroaoM Kpamepa. YPaBHEHUN METOJOM X1 -2X5+3X3=6,
Kpamepa. 8 Jox,+3X,-4x5=20,
3X1-2X7-5X3=6.
2. 2. Pemenue cuctem 9 Pemenue cucrem 9. PemnTh cUCTEMY JIMHEHHBIX YpaBHEHUH C
JINHEMHBIX JINHEMHBIX MTOMOIIIBEO OOPaTHOW MaTPUIIBI.
anreOpamyecKux YPaBHEHHI ¢ X1-2X7+3X3=6,
ypaBHEHUH H § MOMOIIBI0 0OpaTHOM 2X] +3X» - 4X3 =20,
MaTPUYHBIX YpaBHEHHUH MaTpHIIBIL.
¢ momoteio obparaoit | 10 PemreHne MaTpuaHBIX 3X1-2X5 -5X3=6.
MAaTpHIIBL. ypaBHEHHI 10. Pemuth MaTpuuHO€ ypaBHeHHe. Clnenarhb
13 ~1.3 0
X =
2 5 1 2 -1
IIPOBEPKY.
2.3. Teopema 11 UccnepoBanue 11. CoBmecTtHa U cucTeMa?
Kponekepa-Kanemnn. CHCTEM JIMHEHHBIX X, +2X,-3X;+X,-3X5=2,
YPABHCHH, 2X,— X, + Xy —4X, + X =1
12 Teopema Kporekepa- 12 s 47 ms e
Kanemnmu. 3X; + Xy —2X, -3X, -2X5 =3.
X, +X,+2X,=-1],
12. 22X, - X, +2X, =4,
4X, + X, +4X, =-2.
2.4. Pemenue cucteM 13 Pemenue cucrem 13.  Pemmts cucremy meronom ['aycca, HaliTH
m JIMHEUHBIX JINHEHBIX o0Iee  pelieHue.  4acTHOe,  CJAeJaTh
anreOpanvecKux ypaBHEHUH METOJIOM IPOBEPKY.
YpaBHEHHUH C n l"aycca. X, +2X,-3X;+X,-3X5 =2,
ieel;lzBeCTHLIMH 14 OpnHOpOnHEIE } 2X,— X, + Xy —4X, + Xg =1,
oM [aycca. CHCTEMBI INHEHHBIX
YpaBHEHHUH. 83X+ X, —2X, -3X, -2X5 =3.
14. Haittu ®HP ogHOpOIHOM CHCTEMBL.

X, +3X,-X,+X, =0,
2X,+X,-3X,=0,
3X,+4X,-4X,+ X, =0.

3. BekTopHas airedpa (reoMeTpuyecKue BeKTOPbI)

3.1. BexTops! Ha
IIJIOCKOCTH U B
IIPOCTPAHCTBE.
Jluneiinble onepanuu
HaJ BEKTOPaMH.

15

16

JIunelinple onepanuu
HaJl BEKTOPAMH.
OpTtoronanbHas
MIPOEKIXs BEKTOpa Ha
ocb. CpoiicTBa
MIPOEKIINH.

15. Bekrtopsl @ u 6 obpasyior yrom ¢ =120°,
npuveM |a| =3 u |b| =5 Haiitu |a+b| u
|a - b| :

Haiitu np. (2a + 3b), e d= 1,2;-4),
6 =(532), ¢c=(-321).

16.

3.2. CkansipHoe
MIPOU3BEACHUE
BEKTOPOB, €r0
OCHOBHBIE CBOMCTBA,

17

Pa3noxenue Bekropa
o 6asucy.
Hanpagnstomue
KocuHychl. Onepanuu

17. BoLsicHUTD, 00pazyroT M BEKTOPBI

g, = (1,2;0),a, = (3-11), 4, = (01;1) 6asmc
B R3.
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KOOPAHMHATHOE HaJ| BEKTOpaMU B 18. Haiitu yron BCA B tpeyronsauke ABC, ecnu
BBIpQKCHHE. KOOPIMHATHOM A(1;3;2), B(3;4;2), C(2;5;1).
hopwme.
18 Ckansproe
MPOU3BEICHHE
BEKTOPOB, €T0
CBOICTBa U
TIPJIOKEHUS.
3. 3. BektopHoe u 19 BekropHoe 19. Haiitu mnomane tpeyromsHuka ABC, ecnu
CMeIlIaHHOoe MIPOU3BEICHUE A(1;3;2), B(3;4;2), C(2;5;1).
[IPOU3BEACHHUE BEKTOPOB, €ro 20. Haiitu o0beM mnmpamunbl Ai1AAszAs, eciu
BEKTOPOB, MX OCHOBHEIE CBOICTBA U A1(3;5:4), Ax(8;7:4), A3(5;10;4), As(4;7;8).
CBOMCTBA, PUIIOKCHHUS MIPIJIOKEHUS.
20 CwmemanHoe
MpoN3BeICHHIE

BEKTOPOB, €T0
CBOWCTBA U
MIPWIOKEHUS.

4. AHasiuTHYeCKAsl TeOMeTPHs HA INIOCKOCTH

4.1. Cucrema
KOOpJMHAT Ha
miockocTi. OCHOBHEIE
3a1a4H.

21

IIpssMmoyrosbHas u
MOJIApHAs CHCTEMBI
KOOPJMHAT Ha
IIJIOCKOCTH.

21.

22.

Halitu koopnuHaTel TOYEK B
CUCTEME KOOpJAUHAT.

A(-1;1), B(0;-1), C(+/3 :1).

Hansr nBe BepmmHBI TpeyrombHuKa A(3;8),

MOJISIPHOM

22 [lenenue oTpeska B B(10;2) u Touka nepeceuenus menuad M(1;1).
AQHHOM OTHOIICHHH. HaiiTu  KOOpAMHATHI  TpeTbell  BEpIIMHBI
TPEYTOIbHHKA.
4.2. llpsmas Ha 23 VYpasHenwue npsmoii ¢ | 23. Hamucats yYpaBHEHUS PSMBIX,

mIockocTH. CriocoObl
3aJaHHs.

24

YTJIOBBIM
KO3 PHUIIUEHTOM,
o011ee ypaBHEHHE
psIMOM, ypaBHEHUE
NPAMOM, MPOXOIAILIEH
4yepe3 OJIHY U JBE
3aJIaHHBIEC TOYKH.
YpaBHEeHHE NpAMOIl B
OTpe3Kax Ha OCsIX,
HOpMaJIbHOE
YpaBHEHUE MPSMOH,
MOJIIPHOE YpaBHEHHE
psIMOM.

24.

HPOXO/SIIIMX Yepe3 Hadyallo KOOPMHAT MOJ
yriom 45° k mpsimoit Y = 4 — 2X.
VpaBHeHHe OIHOIN U3 CTOPOH KBagpara X +
3V — 5 = 0 . CocraBuTh ypaBHEHHS TpeX
OCTaJIbHBIX CTOPOH KBajpara, ecinu (-1, 0) —
TOYKA MEPECEUCHHUSI €0 THarOHaICH.

4.3.Yron Mexy IByMs
npsmbeIMu. Paccrosiane
OT TOYKH A0 IPSIMOIA.

25

26

Yron Mexy IByMs
HpSIMBIMI/I Ha
IJIOCKOCTH. Y CIIOBHE
MapajuIeTbHOCTH U
MEPIEHINKYIAPHOCTH
JIBYX TIPSIMBIX.
Bzanmnuoe
pacrnonoxeHue
MPSAMBIX Ha
IUIOCKOCTH.
PaccrosiHue ot TOUKH
JI0 TIPSIMOM.

25.

26.

Cpenu TpsAMBIX HalTH TapaUielbHbIE H
NEePIEHIUKYIISIPHBIE.

a) x-2y+3=0;

0) -2x+4y+5=0;

B) -2X+Yy-3=0;

r) -2X+4y-6=0.

IToka3zarb, 4YTO HpsIMbIE
6x+2y+1=0 napajuledbHbel |
paccTosiHue MEXIy HUMH.

3X+y-2=0 m

HAUTH
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4.4. JIluauu BTOpOTO
HOPSIZIKA.

27

28

29

Hccnenosanve GopMbI
JUTUIICA TIO €r0
YPaBHEHHIO.
Hccnenoranme hopmbl
THTIEPOOITHI TIO €¢
YPaBHEHHIO.
Kanonnueckoe
ypaBHEHUE mapaboIIbl
(BBIBOI U
HCCIICIOBAHME).

27.

28.

29.

Ha mnpsmoit X+5=0 maiitu Touky,

OIWHAKOBO YIAJICHHYIO OT JICBOT'O (I)OKyca u
2 2

y

BEpXHEH BEPIINHBI DJUIATICA 2— +—=1

4
Yepes touky M(0;-1) m mpaByro BepIIMHY
runepbonsl 3x*-4y?=12 mpoBeneHa TpsAMast.
Halitu BTOpYIO TOUKY nepecedeHus NpsMou ¢
rUnepoosIon.
Hanucars ypaBHEHHE OKpYKHOCTH, UMEIOIIEH

neHTp B (okyce mapaboIIbl y2 =4X wu

Kacaroleiicss ee JaupekTpuchl. HallT TOuku
nepeceyeHns mapadoIbl ¥ OKPYKHOCTH.

5. AHaauTuveckasi reoMeTpHus B IPOCTPAHCTBE

5.1. IlnockocTs.
Pasnuunble ypaBHEHUs
IJIOCKOCTH. YTOI
MEX[y IIOCKOCTSIMU.
Ycnosue
NapauieIbHOCTH U
NEPIEHINKYIIPHOCTH
JBYX INIOCKOCTEM.

30

31

OO1ee ypaBHEHHUE
IJIOCKOCTH.
YpaBHeHUs
IIJIOCKOCTH,
MNpOXOoALIEH uepe3
OIIHY Y TPH 3a/IaHHbBIE
TOYKH. YPaBHEHUE
IDIOCKOCTH B OTpe3Kax
Ha OCSIX.

Yron mexay
IJIOCKOCTSIMHU.
VYcnosue
MapaJuIeTbHOCTH U
MIEePIICHANKYIISIPHOCTH
JBYX IIIIOCKOCTEM.
Paccrostaue ot ToukH 10
TIIOCKOCTH.

30.

31.

32.

Halitn ypaBHeHuEe MIOCKOCTH, MPOXOASIIECH
Yyepe3 Havyaio KOOpIUHAT U uepe3 Touku P (4;-
2;1) 1 Q(2;4;-3).

Hanucats ypaBHEHHE IUTOCKOCTH,
npoxojsmei uepes Touky M(2;2;-2) wu
napanieabHOR MI0CKoCcTH X-2y-32=0

Hatitu yron mexay mnockocTsmu X-2y-32=0 u
2x-4y+5z-1=0

5.2. Ilpsimas B
MPOCTPAHCTBE.
CriocoOsl 3amaHusl.
Ycnosue
napajiebHOCTH U
NEePIEeHANKYISIPHOCTH
MPSMBIX.

32

33

OOmmme ypaBHeHUS
NPSIMO JIMHUU B
MIPOCTPAHCTBE.
BexTopHoe,
apaMeTpuIecKue
Y KaHOHUYECKUE
YPaBHEHHUSI IPSIMOM.
Yron Mexy AByMs
MIPSIMBIMU B
MIPOCTPAHCTBE.
VYcnosue
MapaJuIeTbHOCTH U
MIEPIIEHANKYISIPHOCTH
MPSIMBIX.

33.

34.

2X+y+8z-16=0

YpaBHEHHs] NPAMOKN

X—2y—-2+2=0
HaIMcaTh B KAHOHUYECKOM (hopMe.
. . |y+2z-1=0
Haiftu yron mnpsimoit
X—2z+1=0
OpsIMOM,  MpOXOAsIIed  yepe3  Haydajo

KOOpJIMHAT U Yepe3 Touky M(2;2;-2).

5.3.B3aumHoe
pacIoIOKEHUE NPAMOI
U IJIOCKOCTH B
IIPOCTPAHCTBE.

35

Paccrosinue oT ToukH
JI0 TIPSIMOMA B
IIPOCTPAHCTBE.

Yron Mexay npsaMoit
1 TUTOCKOCTBIO.
Bsaumnuoe
pacmonoxeHue
MPSIMOM U INIOCKOCTH
B IIPOCTPAHCTRE.

35.

36.

Haiitu paccrosiHue Mexay napajielbHBIMH

X y-3 -2 )
IIPAMBIMUA. — = = y
1 2 1
Xx-=3 y+1 z-2
1 2 1
y+2z-1=0

Haiitn yronm mnpsmMoi

X—2z+1=0

IIJIOCKOCTBIO
X-2y-3z +3=0
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TCOPCTUICCKNEC BOIIPOCHI

5.4. IloBepxHOCTH 36 IloBepxHoCTH 37. CocraButh ypaBHEHUE CcQepbl, €ClTH TOYKH
BTOPOTO MOPSAKA BTOPOT'O MOPSIKA. M(4;-1;-3) m N(0;3;-1) sBAAOTCS KOHIIAMH
DJUIAIICOUIBI, OJIHOTO M3 €€ JHUAMETPOB.
TUIEPOOJIOH/IBL. 38. Onpenenuthk BU MOBEPXHOCTH
37 IloBepxHoctu X2 — 2% + y2 —4y-27=0
BTOPOTO MOPSIKA.
[MapaGonownspl,
KOHYCBHI.
Cemecmp 2
Paznenst u TeMbr [TpumepHbIe [IpumepHBIC TpaKTHYECKUE 3a1aHUS

1. KoMnieKkcHbIE YHCIA

1.1. Onpenenenue 1. Onpenenenne 1. Hamo: 2, =2+1, Z, =—3+2i. Haiitu:
KOMIUIEKCHOTO KOMILUIEKCHOTO /
yrcna. KommiekcHas YHCIa. Ly +25,2)°25, 2112,
mI0cKkocTh. Popma I'eomeTprueckoe i i - 5
P P 2. Jamo: 2, =141, 7, =—1+i. Haitru 2.,
3aIrmcu n3zo0pakeHue
KOMIUIEKCHBIX YHUCEIL. KOMILICKCHBIX YHCEIT. 3/ Z, .
2. ®opMsI 3amucu
KOMIUTEKCHBIX YUCEIL.
1.2. Onepanuu Haz 3. eiicTBus Hax . Maubl JBa KOMILIEKCHBIX quca
KOMIIUICKCHBIMH KOMILIEKCHBIMU 7. . .
HCTAMIE. qMCIIAMH B z, =1- El’ z, ==7—2i. Haiitu 3HayeHue
anredpanveckoi 4
(hopMme 3amucH. 1— zi
4. ]leiicTBus Hax .
BBIPQJKEHUS —=— | B  anreOpanveckoi
KOMILJICKCHBIMH —7-2i
YHCIIAMU B
TPUTOHOMETPHUECKOMN
topwme,
¢dopme 3amucH.
. s qrca z=2-2/3i HAWTH

TPUTOHOMETpHUECKyIo (opMy, Haiitm z2°, waiitn
3
KOpHHM ypaBHeHus W~ + z = 0.

2. JIuHeliHbIE NPOCTPAHCTBA

2.1. JIuneitabie 5. Jluneiinbie 5. SIBisieTcst M IMHEHHBIM TIPOCTPAHCTBOM
BEKTOPHEIE MIPOCTPAHCTBA. MHOKECTBO, BCEX: MaTpHII pazMepa mxn;
MPOCTPAHCTBA. Onpexnenenue, JIMAarOHAJILHBIX MaTPUI] MOPSIAKA h;
JIuneitnas MIPUMEPBL. HEBBIPOXKJEHHBIX MaTPHLI.
3aBUCUMOCTH 6. Jluneiinas ; 543
1= (5/4:3)
BCKTOPOB. 3aBUCHMOCTb U 6. SIBAsIOTCS JIM BEKTOPEI R
HE3aBUCUMOCTH - -
az=(332) as=(8L3) .
BCKTOPOB. 1y ’ == TTHHEHHO
3aBUCUMBIMU?
2.2. PasmepHocTe M | 7. Basuc U pa3MepHOCTb - 1:2:3
MPOCTPAHCTBA. MIPOCTPAHCTBA. -
8. Pasnoxenue BeKTOpa €, = (310v2) es = (_211’1) obpasyer Oasuc B

o 6asucy
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3 .
R® u HaiiTi KOOPIMHATBI BEKTOpPA

_C: = (4,2;-1) 5 5rom 6asuce.

8. MHOXeCTBO pelIeH U OHOPOIHON CUCTEMBI
X, —2X, +3%X; + X, =0,
2%, +3X, —4%X, +3x, =0 obpasyer
3X, + X, —X; +4x, =0
JIMHEHoe npocTpaHcTBo. HaiiTu pa3amMepHOCTD
3TOTO MPOCTPAHCTBA U KAKOH-HUOY b 0a3UC B HEM.
2.3. Tlepexon k 9. TIlepexon K HOBOMY 1 1 3
HOBOMY 0azwmcy. Oazucy.
Y 9. Jlana matpunia A=| 0 4 1| nepexoma or
-1 2 3
Oasuca (el,ez ) €3) K Oasucy (Cl,Cng) .
HaiitTi koopauHaThI BEKTOPOB €7, €5, €3 B Gasuce
€1, C5.
10. B Ga3zuce e1, e2,e33aman BekTop X = (2,3,4).
Haiit koopauHATHI 3TOTO BEKTOpa B Oa3uce
*
e, —2e,+3e;=¢,
* * * *
e]_ 182 1e3 C€CJIN 261 + 362 - 463 = 62 y
*
3e, —2e, —5e; =e5.
2.4. JluneitHbie 10 Jluneitnbie 11. SBnsiercs v TUHEHHBIM MOAIPOCTPAHCTBOM B
MTOATIPOCTPAHCTBA. MOITPOCTPAHCTBA. MIPOCTPAHCTBE MATPHI] ITOPSIKA N TTOIMHOKECTBO,
Cymma u Omnpenenenne, 00pa30BaHHOE BCEMH:
IIepeceuyeHue IIPUMEDBL. - MAaTPULIAMH C HYJIEBOI NIEPBON CTPOKOM;
JINHEHHBIX 11 Tlepeceuenue u - HIKHETPEYTOJbHBIMU MAaTPUIIAMU;
MTOATTPOCTPAHCTB. CyMMa JIHHEWHBIX - HEBBIPOXKICHHBIMU MaTPHIIAMHU.
Jluneitnas obonouka MOJIIPOCTPAHCTB. =
i Doop 12. TlommpocTpaHcTBa L L(al’az ’ a3)
U e¢ CBOMCTRA. 12 Jluneitnas 000s0uKa : ALPOCTP ,

U €€ CBOUCTBA.

L, = L(b;,b,,b,)

HATSHYTHI HA CJIETYIOIINE

a1 = L2 a2 = (LL-1)

CHUCTEMbI BEKTOPOB!
as = (1,3;3).
by =(23-1) bo=(122) bs = (15-3) faiiry

L., L, Li+L,.

0a3ucCel U MoANPOCTPAaHCTB

13. Haiitu 6a3uc MMHEHHOH 000J0YKH CHUCTEMBI
BEKTOpOB: 1 ~ (1;0;0;_1), ez = (2110) ,
es = (LLL1) es =(12;34) es =(01:2;3)
2.5. Exmniose! 13 Eptomnosst 14. Bextopsl €1,€;,€3 00pa3yloT OPTOrOHAIBHBIH
MIPOCTPAHCTRA. MIPOCTPAHCTBA. .
14 CgoiicTBa HOPMBI 0aszuc. Halitu ckansipHoe mpou3BeieHIEe BEKTOPOB

BEKTOpa. YTon
MEXKY BEKTOpaMH.

—

X =2¢ —3e, +4e; u
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Y =¢ +e,— 563 Y UX JJIMHBL, €CIIU
e =1, le;[ =2, |es| = 2.
15. ns xakux BEKTOpPOB HepaBeHCTBO Kormm-
ByHsKOBCKOTO TIpeBpamiaeTcss B paBeHCTBO?
16. B eBknnIoBOM apu(METHUECKOM MPOCTPAHCTBE
R* maiiti yron mexcry Bexropamu @ = (2;1;1,0)
u6 =(1,2,3;4)
2.6. 15 OproroHaibHbIe 1 17. B eBximznoBom npoctpasctse R*
OpToHOpMHpPOBAHHAS OPTOHOPMHUPOBAHHBIC MOJANPOCTPAaHCTBO V 33aHO CUCTEMON ypaBHEHHH
CHUCTEMa BEKTOPOB. 0a3wucHl.
OpTtoronansHOe 16 OproronansHoe
P P X, — 2X, +3X; + X, =0,
JOTIOJTHEHUE JIOTIOJTHEHUE.
17 Tlpomecc 2%, +3X, —4%X, +3x, =0
OPTOTOHAITN3ALUH
I'pama-1lmura. 3%, + X, —X; +4%, =0
Hatiti mo ogHOMY OpTOTrOHaIBFHOMY Oa3HCY B
MPOCTPaHCTBax V, ero opToroHaJIbHOM
nononaenmu W u R* .
3. JInneiinble onepaTopsl
3.1. Jluneiinpie 18 Jluneiinsle 18. SBnsercs nu onepatop A(X)=
OHeEaTOpLI n Uux OII€paTopkI. (X]_ _ X2 ;2Xl + X3 ; X2 _ 2X3) HHHeﬁHbIM,
CBOICTBA. Onpenenenue, _
TIPUMCPEL. ecmn Bektop X = (X5 X5} X3) ?
19 Snpo, oOpa3s, nedexr, 19 Jlumelmi i A=
PAHT JHHEHHOTO . JIuneiHbI oniepaTop 3a71aH MaTpuLei A=
oreparopa. 1 13
0 4 1| Bmuekoropom 6asuce. Haiitu 6asuc
-1 2 3
sapa u gedekTt JIMHeHHOro onepaTopa.
3.2. Matpuiisl 20 Marpura nuneiitnoro | 20. Haiitu (B ToM e 0a3uce) KOOPJAMHATHI BEKTOPA
oreparopa B pa3HbIX oreparopa. y=A(X), ecim oniepatop 3aJaH MaTpuuei A=
Oazucax. 21 Matpuuel 1 1 3
Onpenenurens JUHEHHOTO y
orepaTopa B pazHbIX oreparopa B pa3HbIX 0 4 1\uX =2¢ +e, —e;.
Oasucax. Oasmcax. -1 2 3
21. Marpuiia THHEHOTO oriepaTopa B 0asnce
1 1 3
(e,,e,,e;) umeer Bun A=| 0 4 1 |. Haiitu
-1 2 3
MaTpHily 3Toro oreparopa B 6asuce (c;,¢,,C3) ,
ecnn ¢, =2e, +e, —e;, ¢, =e +3e, +e,,
c; =e —2e, +3e,.
3.3. IIpeobpazoBanue | 22 IIpeoOpasoBanue 22. 3agano nuHeHOEe peoOpa3oBanue A,
MAaTpHUILIbl TUHEUHOTO MAaTpULBI TUHEHHOTO TepeBOJIAIIIEE BEKTOP Xp BEKTOp Y U nuneiinoe
oreparopa. oreparopa. y
npeoOpa3oBanue B, mepeBosiiee BEKTOp © B
BeKTOp Z . Halitn MaTpuily IMHEHOTro
npeoOpa3oBaHusl, IEPEBOIAIICTO BEKTOP X B
BEKTOp Z .
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Y =2x; —x, +5x; zy =y, +4y, +3y;
Z, =5y, =Y, — Vs

zZ3 =3y, +6y, + 7y,

Yy =X +4x, - x,

vy =3x, = 5x, +2x,

X —A) y L} z
x—Sz
3.4. CoOcTBeHHBIC 22 CobcrBennble 3Hauenyst | 23. HaiiTu coOCTBeHHBIE 3HAYEHUSI K COOCTBEHHBIE
BEKTOPHI U 1 cOOCTBEHHBIE BEKTOPHI JINHEHHOT'O OIIepaTopa, 3a1aHHOTO
COOCTBEHHBIE BEKTOPBI JIMHEHHOTO MaTpHULEH .
3HAYCHUS TUHEHHOTO oreparopa. 1 1 3
oreparopa. 23 Bbmcienre 1 3 1) A1 5 1
COOCTBEHHBIX 3HAYCHUH ) 2 o) )
Y COOCTBEHHBIX 31 1
BCKTOPOB JIHCHHOIO 24. TlycTb IWHEWHBIN onepaTop, ASHCTBYIOMINHI B N-
onepaTopa. MEPHOM IPOCTPAHCTBE, UMEET B HEKOTOPOM
6asuce marpury A.Ilycte | A, A,,..A, —
cOOCTBEHHBIE 3HAYEHUS ITOr0 onepatopa. Haitu
COOCTBEHHBIE 3HAYCHHUS K COOCTBEHHBIE BEKTOPBI
JMHEHHOTO omeparopa, MaTpHUIleld KOTOPOTO B TOM
e Oasuce siBisieTcst A”.
3.5.1IpuBenenue 23 Tlpusenenwe Matpripl | 25. IlpuBecTH K qUaroHaJbHOMY BUIY MaTpPUILY
MaTpULbl JUHEHHOTO K IMarOHAJIGHOMY BUITy. 5 4
oreparopa K 24 TlpvBenerue A= 3
JMaroHAIbHOMY CUMMETPUYECKON
BUTY MATPULBI K 26. IlpuBecTH K IMaroHaJIbHOMY BHILy MaTpHUILY
JIMArOHATEHOMY BHJTY. 1 1 3
A=|1 5 1
311
4. KBagpaTuunsie ¢gopmbl
4.1. KBagpaTuunele 25 Onpenenenve 27. Tlpusectn kBaapaTu4Hyio Gpopmy K
¢opmsl. [IpuBenenne KBaJIPATHYHOH (POPMBL. KaHOHUYECKOMY BHIY.
7 2
KBaJIPaTHYHOM 26 TlpeoGpasoBaHue L(X{, Xy, X5 ) = X; + 2%, X, + 2X, X5
(dhopMBI K KBaJIPaTHYHBIX (POpM.
KaHOHMYECKOMY 27 Keagparnunble (GopMbI
BHTY. KAHOHHHECKOTO BIIA. 28. llpuBecTu KBagpaTHUHYIO (hopmy K
KaHOHHUYECKOMY BHy MeToJioM Jlarpamka
(X0 %0 %) = 2X7 42X + X5 +2X,X, + 2X,Xs,
1 4
(X, %y, %3 ) = 2% +§X22 —gﬁx§ +2%,%, — 22X, X,
4.2. Kpurepwuit 28 3makoomnpererneHHocTs | 29. MccnenoBaTh Ha 3HAKOOIPEAETIEHHOCTh
CunbBectpa KBaZIpaTHIHBIX (OpM. | KBaAPaTUUHYIO hopmy:
29 K i Critb a. = x2 2 2 :
purepnii CurmbBectpa. | a) L( X;,X,,X5 ) = X, +4X5 +3X5 + 2X,X, ;
6) L(X,, X5, Xg) = —X2 — 2XZ — 2XZ —X, X, + 2X, Xs
B) L(X,, Xy, X5) = 3X7 + 3XZ + 4X,X, — 2X,Xs .
Kommnerenumun
OIIK-1. Crocoben 3aganue 1.
HPUMEHATD B ropoackom napke, uMerorieM GopMy KBajzpara co CTOPOHON &8, yCTAaHOBJICHBI IBE
(bynnamenTanbHbe | Gcperprenpmble yeTaHOBKH A M B, pacroNokeHHblE B MPOTHBOMONOMKHBIX

3HAHUS, IOJTYYCHHBIC
B 00acTn
MaTEMaTUYECKHUX U
(MIHM) eCTECTBEHHBIX
HAyK, U
HUCIIOJIB30BaATh UX B

BCpIIMHAX 3TOr0 KBajpara. yCTpOﬁCTBO 9TUX YCTAHOBOK TAaKOBO, YTO HaWJTy4Yllas

OCBCIICHHOCTh Ha ITOBEPXHOCTU IIapKa IAOCTHUIa€TCAd B TaKHUX TOYKaX M, JUIA

2 2
KOTOPBIX BBIMOJHIETCS YCIOBUE: |MA| :3|MB| . Uepe3 Bce Takue TOYKHU

MPOJIOKWIN TCHICXOAHYIO IOPOXKKY. B Mmecrax nepeccycHus JTOH AOPOXKKH CO
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npodeccuoHaTbHON
JeSTeILHOCTH

CTOPOHAMH KBaJIpaTa paciioyioKeHbI BXOJIbI B apk. [1ycTh cTOpOHa KBajpaTa paBHA
a=36(+/5+1)m.

3anmanue:

1. BoiBecTn ypaBHEHHE JIMHHM, KOTOPOW MPHHAAJIECKAT BCE TOUKM MEIIEXOTHON
JIOPOXKKH.

2.Haiitu paccrosiuue oT ycraHoBKH B o 6mmkaiimiero Bxoaa B mapk.

3ananue 2.

dupma rIaHUpyeT OPraHu30BaTh BITYCK HOBOM MPOIYKITHH, JIJTsl YeTo OepeT B
Oanke kpeaut B pazmepe 250 Toic. py0. mox 18 % romoseix. Ha opranuszanmio
pon3BoACTBa (hupme moHamoOuTes 60 qHEH, moce Yero oHa exXeIHeBHO OyaeT
MoJTy4aTh NpUOBLIL B pa3Mepe 7 ThiC. py0. BpemenHas 6a3a mo HauuCIeHHIO
MPOIICHTOB paBHa 365 THAM.

3anmanue:

1. BeiBecTu popmyiy pasmepa sonra S (Teic. py0.) pupmbl  OaHKy uepes t qHEH.

2. Yepes kakoe HaMMEHbBIIIEe KOIMYECTBO AHEH IOCIIe MTOMyUYeHUsT KpeauTa Gpupma
MOKECT MOraCuTh KPSAUT pa30BbIM IIATCIKOM 3a CUHCT HOHy‘-ICHHOﬁ HpI/I6bIJ'H/I?

CocraBurens (n):

KaHa. nen. Hayk I'puaunna B.b.

(pamunusn, unuyuaner u dondcnocme npenooasamens (ei))
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