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1 eab AUCUUIIAHBI.

B pPE3YyJIbTaTeC OCBOCHUA JAHHOM JUCHUILIUHEI y

oOyuaromerocsi J0HKHA OBITh

chopMHpOBaHa KOMIIETEHIMSI OCHOBHOWM MpodeccHoHaNbHOW 00pa30oBaTeNbHON MPOrpaMMbl

OaxanaBpuara OIIK-1.
dopmMupyemblie

YmeHusi, HABBIKHA

Tabmuua 1 — Maaukaro

KOMIICTCHIUHU, MHAUKATOPbLI JOCTHKCHHUS KOMHETeHHHﬁ, 3HAHUA,

bl JOCTH)KEHUS] KOMIIETEHLUH, popMupyemble TUCIUILTMHON

Kon 1 HasBanue

I/IHI[I/IKaTopLI JOCTHKCHUA

3naHus1, ymeHus1, HaBbIkH (3YB), hopmupyemsie

MOJTy4YEHHBIC B
obnacTu
MaTEeMaTHYECKHUX U
(WJIM) eCTEeCTBEHHBIX
HayK, U
HCIIOJIb30BaTh UX B
npodeCCHOHATBLHON
JeSITeITbHOCTH

Y KOHIICIIHSIX TEOPUH B
obnactu
MATEMATHUYCCKUX U
CCTCCTBCHHBIX HayK,
BBIJACJIAS TJIABHBIC
CMBICJIOBBIE ACIIEKTHI B
JI0Ka3aTelIbCTBAX;

1.2 Pemaer
MIPAKTUYECKHE 3a/1a9H HA
OCHOBE
(dyHIaMeHTaIbHBIX
3HAHUH B 00J1aCTH
MaTEeMaTHYECKUX U
€CTECTBCHHBIX HAyK

1.3 Pemaer
npodeccuoHanbHbIC
3a/1a4yu B
HCCIIEIOBATENILCKON U
MIPUKIIATHON
JEeSITeTbHOCTH,
UCTIOJIBb3YSI OCHOBBI
COBPEMEHHBIX
MaTeMaTUYECKUX TCOPHI

KOMIIETEHIINHU koMmrerennuu mo OITOIT UCLUIIINHON

OIIK-1 Cniocoben 1.1 cTporo goka3piBaeT 3HaTh:

HpI/IMCHSITI) MaTCMaTHUUYCCKHUC — OCHOBHBIC (I)aKTBI, KOHUICIIIUHN U HpI/IHHI/IHI)I
byH1aMeHTalbHbIE YTBEPXKICHUA, anredpb! ¥ TEOMETPHH.

3HAHUI, OCHOBBIBAsChH Ha (paKTax Ywmers:

— TI'PaMOTHO I10JIb30BaTbCA A3BIKOM anre6pLI u
TeOMETPHH;

— CTpOro J0Ka3bIBaThb MaTEMaTHUECKHE
YTBEP)KIEHUS B 00JIACTH alreOphl M TCOMETPHH,
BbIACIAA I'NTaBHBIC CMBICJIOBBIC aCIICKTHI B
J0Ka3aTeJIbCTBAX;

— IPUMEHSTh 3HAHUA AIreOpbl U TEOMETPUH IS
pelleHus] TPaKTHYECKHUX 3a/1a4.

Baagers:

CIIOCOOHOCTHIO pemaTh NpoQeccnoHaIbHbIe
3a/1a4y B UCCIIEJOBATENIBCKON U IPUKIIAAHON
JeSITeNbHOCTH, UCTIONB3YSI OCHOBBI aJIreOphl U
TEOMETPHH.




MecTo TMCHUIIINHBI

JlucuuiuinHa BKJIIOYEHA B MOAyJb «Moaynb (QyHAAMEHTAIbHBIX MAaTeMaTHYECKUX H
ecrectBeHHOHay4YHbIX aucuuiuiney OITOIT BO. [ducuumuimba ocBamBaercs Ha 1 xypce B 1-2

ceMecTpax.

2 O0BbEM M TPYI0EMKOCTD JUCIHHMILIHHBI 10 BUIaM YUYeOHbIX 3aHSATHIA.

DopMbI IPOMEKYTOYHOH aTTECTALMM.

Tabnuna 2 — O6beM U TPYJOEMKOCTh AUCIUILIUHBI IO BUJIAM YUEOHBIX 3aHITHIA

OO0mast TpyZ0OEMKOCTb W BUAbI y4e€OHOU padOTHI IO TUCUUIUIMHE, IPOBOAUMBIE B
pasHbIX Popmax

O06BEM YacoB 1o
dhopmam o0ydeHHUs

0D0
1 O6mast Tpy10€MKOCTh AUCIIUTUIAHE 360
2 KonrakTHass pabora oOydarommxcs C IpenojaparesneM (10 BHIaM Y4eOHBIX 138
3aHATUH) (BCErO)
AynutopHas paboTa (Bcero): 138
B TOM YHCIIE:
JIEKIUH 64
NPaKTUYECKUE 3aHATHUSI, CEMHUHAPBI 74
BneaymutopHas pabota (Bcero):
3 CamocTrosTenbHas pabota o0ydaronuxcs (Bcero) 150
4 TIpomexxyTouHast aTTeCTanus 00y4aroIIerocs: 72
- sk3ameH (1 cemecTp);
- DK3aMeH (2 ceMecTp).
3. YueOHO-TeMaTHYeCKHMI IJIAH M CO/lepP/KaHue NUCUHMILIUHBI.
3.1 Y4yeOHO-TeMaTH4YEeCKHUIl IVIaH
Tabmuna 3 - Y4ueOHO-TeMaTHIeCKUH IJI1aH 09HOM (POPMBI 00yUESHHS
O6mas [TpynoeMKoCTh 3aHATHI
E pr;LILc[)éM v (dac.) Tg(}),%l}lo
= Pa3zgenbl u TeMBl TUCHUIIIUHBI KOCTb 0®0 KOHTPOJIS 1
1o sarTIM Cocan [ Ammopn T
5 ’ SaHATHA CpC YCIIEBAEMOCTH
2 JIEKIL. | IPAKT.

Cemectp 1
1. MaTpuuHas ajredpa 22 8 6 8

1 1.1 Marpuiibl, oniepariu Haj, MaTpUIIaAMU 8 2 2 4

2 1.2.0mpenenurenu, uX cBoricTBa. MUHOPEI U 6 2 2 2 WNunuBumya
anreOpandeckue JONoJHeHus. Pasnoxenue JbHOE
OIIpEeICIUTENS 1O 3JIEMEHTaM psaa 3a7aHue

3 1.3. O6parHas Matpuia. PaHr MaTpuIisl 8 4 2 2
2. CucteMbl JUHEHHBIX yPaBHEHUI 26 8 10 8

4 2.1. Pemenne cucteMm n TMHEHHBIX alreOpandecKux 6 2 2 2
YpaBHEHHUH ¢ N HeW3BeCTHBIMHU MeToZIoM Kpamepa.

5 2. 2. PemieHre cucTeM JIMHEHHBIX ajaredpandeckux 6 2 2 2 KonTponbHa
YpaBHEHHH W MAaTPUYHBIX YPAaBHEHHH C TOMOIIIBIO s paboTa
o0paTHOIl MaTpHIIbI. Keiic-

6 2.3. Teopema Kponekepa-Kamnemm. 6 2 2 2 3a/laHue

7 2.4. Pemenune cucteM m JHMHEWHBIX anreOpandecKux 8 2 4 2
YpaBHEHHUH ¢ N HEM3BECTHBIMU MeToioM ["aycca.

3. BekTopHasi aaredpa (reoMeTpuiecKne BEKTOPbI) 28 4 4 20

4




OOmas

TpynoeMKOCTb 3aHATUI

\E TPYI0EM (uac.) Tg;%?o
= Pasznenbl u TeMBl TUCHUIIIIUHEI KOCTb 0PO KOHTPOJIS U
1o sarTIAM o IR I it
= ’ SaHATHA CpC YCIIEBAEMOCTH
=z JIEKI]. | IPaKT.
8 3.1. BexTops!l Ha MJIOCKOCTH U B TIPOCTPAHCTBE. 9 1 1 7
JluneiiHble onepaluy HaJ BEKTOPAMHU.
KonTponbHa
9 3.2. CkaysipHO€ MPOM3BEICHUE BEKTOPOB, €T0 9 1 1 7 4 padora
OCHOBHBIE CBOWCTBA, KOOPJUHATHOE BBIPAKEHHE.
10 | 3. 3. BekTopHOE U CMEIIaHHOE TPOU3BEACHHUE 10 2 2 6
BEKTOPOB, HX OCHOBHBIE CBOWCTBA, MPUIIOKEHHSI
4. AHaTUTHYeCcKasl reoMeTPHUs HAa MJIIOCKOCTH 28 8 8 12
11 | 4.1. Cucrema KOOpaUHAT Ha TIOCKOCTH. OCHOBHBIE 6 2 2 2
3a/1a4uu. NunuBugyan
12 | 4.2. lIpsamas Ha mnockocTu. CriocoObl 3aJaHusl. 8 2 2 4 BHOE
13 | 4.3.Yron mexay nByMms npsmMbeIMU. PacctosiHue oT 8 2 2 4 3a/laHue
TOYKHU JI0 TIPSIMOIA.
14 | 4.4. Jluauu BTOpOrO NOpsAKA. 6 2 2 2
5. AHanuTHYecKas reoMeTpHUsl B MIPOCTPAHCTBe 40 8 16 16
15 | 5.1. [TnockocTh. Pasnmudnasle ypaBHEHHS TTIOCKOCTH. 10 2 4 4 KonTtponsHa
VYrois Mexay INIOCKOCTSAMHU. Y CIIOBUAE NApaJIENbHOCTU g paboTa
¥ TIePIEHANKYISIPHOCTH JBYX INIOCKOCTEH.
16 | 5.2. [Ipsmas B npoctpancTee. CriocoObl 3a1aHus. 10 2 4 4
YcnoBue napamienbHOCTH U EPIEHIUKYIISIPHOCTH
HPSIMBIX.
17 | 5.3.B3auMHOE pacroyioKeHue MPSIMOH U TUIOCKOCTH B 10 2 4 4
NPOCTPAHCTBE.
18 | 5.4. [ToBepXHOCTH BTOPOTO MOPSIKA 10 2 4 4
[IpomexyTouHast aTTECTAIUS - IK3AMEH 36 9K3aMeH
HUTOI'O no 1 cemecTpy 180 36 44 64 36
Cemectp 2
1. KomniiekcHble Yyuc/Ia 26 4 8 14
1 | 1.1. Ompenenenue KOMIUIEKCHOTO YUCIA. 13 2 4 7
Komrutekcnas miockocts. @opma 3anucu Konrtponbna
KOMIIJIEKCHBIX YHCET. s pabora
2 1.2. Onepanuu HaJ KOMIUIEKCHBIMHA YUCJTAMH. 13 2 4 7
2. JIuHeliHbIe MPOCTPAHCTBA 62 12 20 30
3 | 2.1. Jluneiinble BeKTOpHBIC pocTpaHcTBa. JInHeHHas 12 2 4 6
3aBUCHMOCTH BEKTOPOB.
4 | 2.2. PaaMepHOCTH 1 06a31C BEKTOPHOTO MMPOCTPAHCTBA. 16 2 8 6 KonTponbHa
5 | 2.3. I[lepexox Kk HOBOMY Oa3ucy. 8 2 2 4 s pabota
6 | 2.4. Jluneiinsie moanpoctpancTBa. Cymma u 8 2 2 4 Komnnoxsuym
nepecedeHne JIMHEHHBIX TOAPOCTPAHCTB.
7 | 2.5. EBKIIMJIOBBI IPOCTPAHCTBA. 10 2 2 6
8 | 2.6. OpToHOpPMHUPOBaHHAs CHCTEMa BEKTOPOB. 8 2 2 4
OpToroHabHOE TOTIOJTHEHUE
3. JIuHelinblie onepaTopbl 40 10 20 10
9 | 3.1. JluneitHble onepaTopsl U UX CBOWCTRA. 8 2 4 2
KonTponsHa
10 | 3.2. Marpuiipsl orieparopa B pa3HbIX 0a3ucax. 8 2 4 2 4 pabota
OmpenenuTeNb oneparopa B pa3HbIX Oazucax.




= O6m2.1.;1 TpymIoeMKOCTh 3aHATHI Dopmbr
= TPYI0EM (uac.) TeKyIIero
= Pasznenbl u TeMBl TUCHUIIIIUHEI KOCTb 0®0 KOHTPOJIS U
= 10 3aHATHUSIM (6cezo [ Aynurop. POMEKYTOUHO
2 uac.) 3aHATUA CpC | A arrecraiiu
= YCIIEBAEMOCTH
=z JIEKI]. | IPaKT.
11 | 3.3. [IpeoOpazoBanre MaTPULBI IUHEHHOTO 8 2 4 2

oreparopa.
12 | 3.4. CoOGCcTBeHHBIC BEKTOPHI U COOCTBCHHBIC 3HAUCHUS 8 2 4 2

JIMHEWHOT0 oneparopa.
13 | 3.5.1lpuBenenue MaTpuUIlbl TUHEHHOTO ONepaTopa K 8 2 4 2

JIaroHAILHOMY BUTY

4. KBagpaTuuHnble ¢popmbl 16 2 4 10
14 | 4.1. Kagpatuunsie hopmsl. [IpuBenenne 7 1 2 4

. KonTponbHa
KBaJpaTHIHON (POPMBI K KAHOHHYECKOMY BUJTY. Sora
s pa
15 | 4.2. Kpurepuit CunbBectpa 9 1 2 6 P
16 | IlpomexxyTO4HAs aTTECTAIMS - HK3AMEH 36 9K3aMeH
HUTOI'O no 2 cemecTpy 180 28 30 | 86 36
| Beero: | 360 | 64 [ 74 | 150 72
4 TlopsiioK oOUeHMBAHUSI YycleBaeMOCTH M CGOPMHUPOBAHHOCTH

KOMIIETCHUMH 00yYalluerocs B TeKylleil U MPOMesKYyTOYHOM aTTeCTAllUMU.

JUi ONOXKUTENBbHOM OLIEHKH MO pe3yJibTaTaM OCBOEHHS IUCUUIUIMHBI 00ydarolemMyc
STHEOOXOIMMO BBITIOJIHUTh BCE YCTAaHOBJICHHBIC BHABI y4eOHOW paboThl. OlieHKa pe3ysIbTaToB
paboThI oOy4aromierocs B 6amiax (1o BuaaM) MpuBe/ieHa B Tadnuiie 4.

4 -

Tabnuma bannbHO-pedTHHTOBas OLIGHKA pe3ylbTaTOB ydeOHOW  paboThI
oOyuaromuxcs mo Bugam (bPC)
1 cemectp
Vuebnas pabora |Cymma  |Bugsl u pe3yabTaThl OreHka B aTTecTaluu banst
(BuzBI) 0a;oB  |y4eGHOI paboThI (17 venens)
Texymas yaebnas |60 WnpuBnayansHoe 3a U3 ot 5 go 10 6amnos 10-20
pabota B cemecTpe 3amanue (2 3a7aHus) 5 6amoB (moporosoe 3HaYCHIE)
10 GamnoB (MakCUMaIbHOE 3HAYCHHUE)
KoHTponbHbIe paboThI 3a oany KP ot 510:10 6annos
(3ammra KOHTPOJILHOR 506a110B (IIOPOroOBOE 3HAUCHUE) 15-30
paboThI) 10 6amnoB (MakcHMaabHOE 3HAYCHHE)
(3 pabotsr)
Kelic-3ananue 60asu10B (TTOPOTOBOE 3HAUCHUE) 6- 10
10 6amnoB (MakCUMaIbHOE 3HAYCHHUE)
Hroro no tekyuieii padore B cemecTpe 31-60
IIpomexytounas |40 Pemenue 3amauu 1. 5 6as10B (IIOPOroBOe 3HAYCHNUE) 5-10
aTTeCTaIus 10 6a/u10B (MAaKCUMAIBHOE 3HAYCHHE)
(3x3amMeH) Pemenue 3anaun 2. 5 6ans10B (IOpOoroBoe 3HaYeHNUE) 5-10
10 6annoB (MakcUMaJIbHOE 3HAUCHHUE)
Bomnpoc 6mera Nel 5 6aoB (IOpOroBoe 3HAYCHHUE) 5-10
10 6ans10B (MakcUMalbHOE 3HAUCHHUE)
Bompoc 6unera Ne2 5 6ans10B (IOpOroBoe 3HaYCHHUE) 5-10
10 6ans10B (MakcUMalIbHOE 3HAUCHHUE)
HToro no npoMe:KyTo4YHOii aTTecTanuu (IK3aMeHy) 20-40o.




|CyMMapHaﬂ OIIEHKA MO THCHHILIHHE: Cymma 06aymuioB Tekymiel u mpoMexxyTodnoit arrectammd 50 — 100 6.

2 cemecTp
VYuebnas padora [Cymma  |Busl u pe3yibTaThl OrneHka B aTTecTaluu Bbanmst
(BUBI) O6amioB  |yueOHOI pabOTHI (17 Henenn)
Texymas yaebnas |60 KoHTponbHbIE paboThI 3a omuny KP ot 5710:10 6anmoB
pabota B cemecTpe (3ammra KOHTPOILHOMN 5 6amoB (moporosoe 3HaYCHIE) 20- 40
paboThI) 10 6anmoB (MakcUMaIbHOE 3HAYCHIE)
(4 pabotsr)
Konnoxsuym 11 6anoB (MOporoBoOe 3HAYECHUE) 11- 20
20 6autoB (MakCUMaIbHOE 3HAYCHUE)
HToro mo Texymeil padoTe B cemecTpe 31-60
IIpomexxyrounas |40 Permenne 3amaun 1. 5 6astoB (TOPOTOBOE 3HAYUCHNE) 5-10
aTTecTanus 10 6ansoB (MakcHMaIbHOE 3HAUCHHUE)
(ax3ameH) Pemenne 3amaum 2. 5 dan1oB (IOporoBoe 3HaYeHNUE) 5-10
10 6aaJ10B (MakCHUMaIbHOE 3HAYCHUE)
Bompoc 6unera Nel 5 6anoB (IOpOroBoe 3HAYECHHUE) 5-10
10 6a/u10B (MaKCHMAIBLHOE 3HAYCHHE)
Bompoc 6uera Ne2 5 6ans10B (MOpOroBoe 3HAUEHUE) 5-10
10 6ans10B (MakcUMaIbHOE 3HAUCHHUE)
HToro no npomMe:kyToUHOI aTTecTanum (IK3aMeHy) 20-40 0.
CymMmapHasi OLIeHKA 10 JUCHHILIHHE: CyMMa 6ayutoB TeKyIIei 1 MpOMeKyTOYHOH aTTecTannu 50-100 6.

B npomexyTouHO aTTecTaluu OLEHKa BBICTaBIsAeTCS B BeloMocTh B 100-0amibHoi
IIKajie U B OYKBEHHOM SKBHBaJIeHTe (Tabiuia 5)
Tabmuua 5 — CoorHecenue 100-0annbHOM 1IKaabl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

YpoBHU OCBOEHUS Ox3amen 3auem
Cymma nabpanmwix - .
606 JMCIMIUIAHBI 1 Oyenka Byxeennviii sxeusanenm byreennwiil
KOMIIETEHIUI 9K6UBATIEHM
86 - 100 [IpoaBHHYTHIH 5 OTJIIMYHO
66 - 85 IToBBIIIEHHBIH 4 XOpOoIIOo 3auTeHo
51-65 [Toporossiii 3 YAOBJIETBOPUTEIHLHO
0-50 [lepsblit 2 HEYJIOBJIETBOPUTEIHHO He 3aureno

S  MarepuajJbHO-TEXHMYECKOE, NPOrPaMMHOEe H Y4eOHO-
MeTOAMYEeCKoe o0ecnedeHne JUCHHUILINHBI.

5.1 YueOHnas qutepatypa

OcHoBHasi yueOHas1 IuTepaTypa

1. Pynwix, b.M. Jluneitnas anrebpa [DnekTpoHHBIN pecypc]: yueOH. mocodue / b.M.
Pynpik — DnekTpoH. TekcToBbie AaH. — MockBa : UHOPA-M, 2013. — 318 c. — Pexxum gocrtyna:
http://znanium.com/bookread2.php?book=363158

2. boprakoBckuii, A.C. JluHeitHas anreOpa B mpuMepax M 3agadax [IICKTPOHHBIN
pecypc]: yueon. mocodue / A.C. boprakosckuii, A.B. [lanteneeB — DIeKTPOH. TEKCTOBBIE JIaH. —
MockBa : NHOPA-M, 2015. — 592 C. — Pexum JOCTYyTIa:

http://znanium.com/bookread2.php?book=494895
JomosiHuTeIbHAS YU4eOHAsl JIUTEpaTypa

1. I[HepwneB, B.I'. OcHOBbI JHHEHHON anreOpbl M AHAIUTHYECKOW TIe€OMETpUHn
[DnexTpoHHBIH pecypc]: yue6H. mocodue / B.I'. lllepmaeB — DJIEKTpPOH. TEKCTOBBIC TaH. —
MockBa : NHOPA-M, 2014. — 168 C. — Pexum JIOCTyTa:
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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

2.  MupuBunyanpHBIE 33JaHUs MO BBICHIEH MaTemaTuke: [DJIEKTpOHHBIA pecypcl:
yueOH. mocooue. B 4 u. Y. | JluHeiiHas u BekTopHas anreOpa. AHAIUTHUYECKAs T€OMETPHSL.
HuddepenumansHoe ucuncienne GyHKIuil onnoit nepemennoit / A.Il. Psabymko [u ap.]; mon
obmur. pea. A.Il. PaOymiko — 7-e u3f. - DIeKTpOH. TEKCTOBbIE AaH. — MuHck : Beimr. mik., 2013. —
304 c. — Pexxum nocryna: http://znanium.com/bookread2.php?book=508859

3.  boprakosckuii, A.C. JluneiiHas anreOpa © aHaIUTHYECKas TE€OMETPHSL.
[Tpaktukym [DnekTpoHHbIN pecypc]: yueOH. mocodue / A.C. boprakoBckuii, A.B. [lanTeneen —
DNeKTpoH. TeKCToBbie naH. — MockBa : MH®PA-M, 2015. — 352 c¢. — Pexxum pocryma:
http://znanium.com/bookread2.php?book=476097

4.  byry3o B. ®. Jluneiinas anreOpa B Bompocax u orBerax [Tekct] : yueOHoe
nocobue ans By3oB / B. ®@. byrysos, H. U. Kpyruukas, A. A. IlIumkun ; nox pex. B. @.
byty3oBa. - Mocksa : DUZMATIIUT, 2001. - 247 c.

5. Wnbun B. A. Jluneitnas anre6pa [Tekcr] : yueOnuk. - 3nanue 6-e, CTpeOTHITHOE.
- Mocksa : @usmariur, 2005. - 280 c. - (Kypc BeicIei MaTeMaTuKu U MaTeMaTHUYECKON (DU3UKHU
; BRI 4). - ['pud MO "PexkomenioBano".

6. Jluneiinas anreb6pa [Tekcr]| : MeTogWuYecKHe YyKazaHUS K TPAKTHUECKOW U
camocTosTenbHOW pabotam / HookysHeukuit ¢uauan-uncturyr ['OY BIIO "KemI'V",
QakynpreT HHOOPMAIMOHHBIX TexHOJOrwmid, Kadempa wmareMaTHKM W MaTeMaTUYeCKOTrO
moaenupoBanus; cocT. FO. B. [lInakosa. - HoBoky3Henk, 2010. - 27 c.

7.  KanarnukoB, A. H. Ananutnyeckas reometpus [Tekct] : yueOHUK AT BY30B. -
MockBa : Axkamemus, 2009. - 208 c. - (VauBepcurerckuit yueOHuMK). - I'pudp MO
"PekoMenjoBano"

8.  AnreGpa u reometpus : [DnexTpoHHbIH pecypclyue6. nocodue : /.M. Llyman,
O.A. Boaruna, H.IO. I'ononnas. — Onexrpon. TekcroBeie gaH.— M. : PUOP : UHOPA-M, 2018.
— (Beicmiee oOpa3oBaHmue). - 160 C. — Pexum JOCTyTa:
http://znanium.com/bookread2.php?book=908228

9. Anrebpa u reomerpus. COOpHUK 3a/lay M pEIIEHUH C MPUMEHEHUEM CHCTEMBI
Maple [OnextponHbIif pecypc]: yued. mocodbue / M.H. Kupcanos, O.C.Ky3nenosa.—
OnexkTpoH. TekcroBble naH.— M.: MHOPA-M, 2017. — 272 c.— (Bsicmee obpazoBaHue:
bakanaspuar). — Pexxum noctyna: http://znanium.com/bookread2.php?book=648409

10. Jluneiinas anreOpa W MHOTOMEpHash TeoMeTpHsl [DIEKTPOHHBIA pecypc]:yueo.
nocodue /EdumoBH.B., Pozengopud.P., 3-e wm3a. — DNEKTpOH. TEKCTOBbIE nOaH. - M.:
du3mMaTiuT, 2004. - 464 C.: ISBN 978-5-9221-0386-
5http://znanium.com/bookread2.php?book=544609

5.2 MarepuajJibHO-TeXHHYECKOe M  MNPOrpaMMHoe olecredyeHue

AUCIUIIJINHBI.

VY4yeOHble 3aHATHUS M0 AUCHUIUIMHE MPOBOAATCS B yueOHbIX aynutopusx KI'TIM ®I'BOY
BO «KemI'Y»:

404 YyeOHast aymuTOpHs 1)1 TIPOBCICHHS YueOHbIT

- 3aHATHI JICKIMOHHOTO THIIA,; § xopryc Ned.

- TPYIIOBBIX U UH/MBUIYAIbHBIX KOHCYIIBTAIINI;

- TEKYILETO KOHTPOJIS M TIPOMEXYTOYHON aTTECTALIUH. 654079
CneunanusupoBannas (yueOHasi) MedeJib: T0CKa MeJ0OBast, Kadeapa, CTOJBI, CTYJIIbS. '
ObopynoBaHue: nepeHocHoe - HOyTOYK, 9KpaH, MPOEKTOP. Kemeposckast
Hcnoab3yemoe mporpammuoe obecnedenne: MSWindows (MicrosoftimaginePremium 3 year|o6iacTb, T.

o cybmmmeH3nonHoMy norosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice HoOBOKy3HEIIK,
(cBobomaOo  pacmpoctpansiemoe  [10),  Sngexc.Bpaysep  (oredecTBeHHOE  CBOOOIHO

pacnpoctpansemoe [10). 1Pt
HurepHer ¢ o6ecniedennem gocryna B JUOC. Merannypros,
o 19
603 YueOHas ayuTopus s IPOBEACHUS: VueOHBbIit
- 3aHATHHN JICKIIMOHHOI'O THUIIA, KOpHyC N94
- 3QHATHI CEMUHAPCKOTO (IIPAKTUYECKOT0) THIIA;
- IPYIIIOBBIX ¥ MHIMBUIYaIbHBIX KOHCYJIbTALAI; 654079,



http://znanium.com/bookread2.php?book=318084
http://znanium.com/bookread2.php?book=508859
http://znanium.com/bookread2.php?book=476097

- TEKYIIEro KOHTPOJIS ¥ MPOMEXKYTOYHOMN aTTECTAIHH.
Crnennajau3upoBaHHas (yyedHas1) MeOeJib: JOCKA MEJIOBasi, CTOJIBI, CTYJIBS.
Oo0opynoBanue JJis Npe3eHTALMU Y4eOHOr0 MaTepuasa. nepeHocHoe - HOYTOYK, 3KpaH,
MIPOEKTOP.
HMcnoan3yemoe nporpammuoe obecnedenne: MSWindows (MicrosoftimaginePremium 3 year
o cyonuieH3nonHoMy orosopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.), LibreOffice
(cBoboaHO pacmnpoctpansemoe [10), Mpich 2 (cBobomro pacmpoctpansemoe I10), FoxitReader
(cBobomHo pacmpoctpansiemoe I10), Firefox 14 (cBobomHo pacmpoctpansiemoe I10), QGIS
(cBobomHO pactipoctpansiemoe 110), UML-nuarpammer (GecruaTHast Bepeust).
HuTepHer ¢ ob6ecnieuennem goctyna B JUOC.

KemepoBckas
00J1aCTh,
HoBoky3Helk,
Ip-KT
Meramtypros,
o 19

T.

604 YyeOHast ayauTopus IS IPOBEICHHUS: Y4eOHbII

- 3QHATHI JICKIMOHHOTO THIIA; xopyc Ned.

- 3QHATHI CEMUHAPCKOTO (IIPAKTUYECKOTO) THIIA; B

- TPYIIIOBBIX M HHINBUIYaIbHBIX KOHCYJIBTALHI; 654079

- TEKYIIEro KOHTPOJISL M IIPOMEKYTOYHOH aTTeCTaIH. '
CnennaansupoBanHas (yueOHnas) MeGesb: 10CKa MEIOBasi, CTOJIbI, CTYJIb. Kemeposckast
OGopynoBaHHne 1151 NMpe3eHTAIIHH Y4YeOHOro MaTepHaja. nepeHocHoe - HOYTOYK, JKpaH,|00J1acTb, T.
TPOCKTOP. _ ) ) i HoBoxky3Helk,
Hcnoanzyemoe nporpammuoe odecnevenne: MSWindows (MicrosoftimaginePremium 3 year|
1o cyonuneH3noHHoMy forosopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 r.), LibreOffice Tp-KT
(cBoboaHO pacmpoctpansemoe I10), FoxitReader (cBobonHo pacmpoctpansemoe I10), Firefox Merannypros,
14 (cBobomno pacmpoctpansemoe [10), Supexc.bpaysep (oredectBeHHOE CcBOOGOAHO|;T. 19
pacmpoctpansiemoe [10).
HuTepHert ¢ o6ecnieyennem gocryna B JUOC.

5.3  CoBpemenHble  npodeccuoHaIbHbIE  0a3bl  JaHHBIX M
HH(OpPMaLMOHHBIE CIIPABOYHbIC CHCTEMBI.
IHepedyens CIIB u UCC no aucumnniiuxe
1.  Obwepoccuiickuiti mamemamuueckuii nopman (ungopmayuonnas cucmema) -
http://www.mathnet.ru/
2.  Mathcad-cnpasounux no svicuiell Mamemamuxe -

http://lwww.exponenta.ru/soft/Mathcad/learn/learn.asp

6 Unble cBegeHust M (WJIH) MATEPHUAJIbI.

6.1.IlpumepHbIe TEMBbI MUCHbMEHHBIX Y4€OHBIX Pa00OT
6.1.1. UnauBuayaabHoe 3a1aHue no TeMe «MaTpuuHas ajredopa»

1. BprucIuTh ONpeaeauTENb: 2. Jloka3aTb TOXKIECTBO:

-2 -5 -1 3 )
2 9 1 b b?=(b-a)c—a)c—h).
3 -1 5 -5 )
2 18 -7 -10 ©°
3. Haiitu 3nauenne muoro4nena f(x) ot marpuisr A:
1 -2 3
f(x) =3x* —2x+5, A=l2 -4 1|
3 -5 2

4. Peuth MaTpuuHoe ypaBHeHue. CenaTb MPOBEPKY.




1 3 -1 3 O
X =

2 5 1 2 -1

5. Haiitu panr matpuubl A:

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

6.1.2. KonTpoabHas padora no teme «CucTeMbl JIMHCHHBIX yPaBHEHUID»

1. PemuTe cuctemMy JMHEHHBIX YpPaBHEHMI: 2. Pemnth cucteMy JIMHEWHBIX ypaBHEHUU
MerozoM ["aycca.

a) meroaoM Kpamepa; Haiitu obmiee pemenue, 4acTHOE, CIeNaTh
IIPOBEPKY.

6) metogom ["aycca;
B) IIPH NTOMOIIM OOPATHOW MaTPHIIbI.

2X, =X, +3X; =X, + X, =3
3X, +2X, + X5 =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 no teme «CHucTeMbl JHHEHHBIX YPaBHEHHUID)

ABT03aBO/] U3BECTHOI'O OpeH/a MPOU3BOIUT 4 BHJIA JIETKOBBIX aBTOMOOMIIEH 3aKpBITOrO THIIA!
ce/laH, IMMY3HH, YHUBepcal U Kyne. [Ipu 3ToM Hcnonb3yroTcsl MaTeprallbl 4eThIpeX TUIOB: M1,
M2, M3, M4. Hopmbl pacxo/1a Kax/1I0ro U3 HUX Ha OJIMH BUJ aBTOMOOWIIS U 00bEeM pacxoza
MaTepuaia Ha | JeHb 3aaHbl Tabnuien (cM. Tabauiy). Haiitu esxeHeBHBIN 00BeM BBITyCKa
Ka)KJI0r0 BUJIa aBTOMOOMJIS.

HopMmsl pacxoia matepuaiia Ha OJUH aBTOMOOUJIb, €]1. Pacxon
Bun U3M. MaTtepuana
Marepuana Ha | neHsb,
celaH yHUBEpCal KyIe JTUMY3HUH
€/1. 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
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6.1.4. KoutpoabHasi padora mno TemaMm: «BekTopHasi aaredpa», «AHaAJINTHYECKasi
reoMeTpusi B MPOCTPAHCTBE»

Janbl koopauHATHI BepiuH nmupamuabl Ai(4, 2,5), A2(0,7,2), As3(0,2,7), A4l,5,0).
Haiitu: a) nmuay pedpa AjA; 0) mmomans rpadu A1AA3z; B) 00bEM MUpaMUIBL; T) YpaBHCHHE
wIockocTH A1A2A3; 1) yron mexay peopom AijAs u rpaHbio AjAzAsz; €) ypaBHEHUE BBICOTHI,
OTYIIIEHHON M3 BEpIIUHBI A4 Ha rpaHb AjA2As; K) JJIMHY BBICOTHI, ONYIIICHHON M3 BEPIIUHBI
A4 Harpanb A1A2A3z

6.1.5. UnauBuayaJbHOE 3a/1aHUE 110 TeMe KAHAJTUTHYECKAsI reOMeTPHsl HA TJIOCKOCTH

VYpaBHenue ogHoM U3 cTopoH kBajipata x+3y—5=0. CocTaBUTh ypaBHEHUS TPEX OCTAIbHBIX
CTOpOH KBajipara, eciin (-1;0) — Touka nepeceueHus ero AuaroHaieu.

JlaHbl ypaBHEHUS OJTHOW U3 CTOPOH pomba 2x+y—5=0 u ogHOM U3 ero auaronaneii y—1=0.
Huaronanu pom0Oa nepecekarotcst B Touke (3;1). Haiitu ypaBHEHUs OCTaNIBHBIX CTOPOH poMoOa.
VYpaBHeHus IBYyX CTOpPOH napaienorpamma x+2y+2=0 u x+y=0, a ypaBHEHUE OJJHOH U3 €TO
nuaroHaner x+2=0. HailTu koopAuHaThl BEpUIMH MapajijieJorpaMmma.

Hanst aBe Bepunabl A(-3, 3) u B(5, -1) uTouka D(4, 3) nepecedeHust BBICOT TPEYTOJIbHHKA.
CocTaBuTh ypaBHEHMSI €TI0 CTOPOH.

Hansr Bepmmnbl A(1, 1), B(2, 3), C(4, 1) tpannentun ABCD (AD ] BC). UzBecTHO, 4TO
JIMaroHAJI TPaleuy B3aMMHO IEepIEeHINKYJIApHbl. Halitn koopauHatsl BepuimHel D aToi
Tparneuuu.

JlaHbl ypaBHEHUS IBYX CTOPOH TpeyrojibHUKa S5x—4y+15=0 u 4x+y—9=0. Ero meauansl
nepecekarorcs B Touke (0, 2) . CocTaBUTh ypaBHEHHE TPETbEW CTOPOHBI TPEYTOJILHUKA.

Hanbl qBe Bepimubl A(2;-2) , B(3;-1) uTouka P(1;0) mepecedenus MeauaH TpeyrojibHUKA
ABC . CocTaBuTh ypaBHEHHUE BBICOTHI TPEYTOJIbHUKA, IPOBEICHHOI uepe3 TpeThio BepiminHy C .

6.1.6. KonTpoabHasi padora no teme «KoMniekcHble Yncaa»

HMano: 2, =2+1, 2, =—3+2i. Haittu: 2, +2,, Z,-2,, 7,/ 2,.
Hauo: 2, =1+1, z, =—1+1. Haiitn ), 3z,.

Pemuts ypaBHenue: a) X +X+4=0 0) x* —6x*>+25=0
[TOCTPOUTE Ha KOMIUIEKCHOM MIIOCKOCTH MHOKECTBO TOUEK Z, YIOBIETBOPSIOIIMX YCIOBHAM:
Rez<2; [Imz<1

6.1.7. KonTpoabHasi padota no teme «J/IuHeiiHble MPOCTPAHCTBA»

[Tokaszath, uro BekTopbl a = (2,3,4) b =(2,1,5) c¢=(-1,0,1) obpasywor 0a3uc u HaUTH
koopauHatel BekTopa d=(3,-4,2) B aTOM 0asuce.
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2. B 0Oasuce e, eye; 3aman Bektop X = (2,3,4). Haiitu KOOpAMHATBI 3TOr0 BEKTOpa B 0Oasmce
* * * *
*
3. B eBKIUA0BOM MPOCTPAHCTBE R* MOJAMPOCTPAHCTBO L 3a1aHO cucTeMoil ypaBHEHHIA
X, +3X,-X;+X,=0,
Haiitu oproronanbuslii 6a3uc B L.

6.1.8. KoJsiokBUYM

1. SIBnsercs nu IMHEMHBIM IPOCTPAHCTBOM MHOXKECTBO, BCEX:
- MaTpHIL pazMepa mxn;
- IMaroOHAJIbHBIX MAaTPHIL ITOpsiAKa N,
- HEBBIPOKJICHHBIX MaTPHIL.

2. SBnAroTcs 1M BEKTOpbl A1 = (5;4;3) , d2 = (3;3;2) , A3 = (8;1;3) JUHEHHO 3aBUCHUMBIMH ?
3. TlokasaTk, uTO CHCTEMA BEKTOPOB €1 = L2;3) e, = (3,0;2) e3 = (-211) obpasyeT 6asuc B
R®u maiitu xoopaunats sexropa € = (4;2;—1) 5 s1om 6asuce.
X, —2X, +3X; + X, =0,

4. 2% +3X, —4X; +3x, =0
3X, + X, —X; +4x, =0

MHOXeCTBO pelIeHui 0THOPOIHON CUCTeMBI 00pa3yeT JUHeHoe mpocTpaHcTBO. Halitu
Pa3MEPHOCTBb 3TOTO MPOCTPAHCTBA U KaKOW-HUOYIh Oa3UC B HEM.

1 1 3
5. Jana matpunia A=| 0 4 1| nmepexonaa ot 6a3uca (81 1€, 83) K Oazucy (Cl,Cg ) C3) . Hatitn
-1 2 3

KOOPJMHATHI BEKTOPOB €1,€,,€3 B 6asuce C1,C,,C3.

6. JSIBisgercs Ju TMHEHHBIM MOAIIPOCTPAHCTBOM B IIPOCTPAHCTBE MATPHIL TOPsAKA N
HOJMHOXECTBO, 00Pa30BaHHOE BCEMM:
- MAaTPULIAMH C HYJIEBOM MEPBOU CTPOKOIL;
- HWOKHETPECYTOJIbHBIMA MaTpHUIIaMHU,
- HEBBIPOXKIEHHBIMU MaTpHULIAMHU.

7. Tommpocrpanctsa Ly = L(a;,a,,4a;), L, = L(b,,0,,0;) narsamyrs: na cnenyrommue cucremsr
BEKTOpOB: d1 = (L21), a2 =(1LL-1) a3 =(13,3):
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61 = (2;3;_1) , 62 = (1;2;2) ,63 = (1;1;_3) . HaiiTu 6a3ucsel 1 pasMepHOCTH
noxmpoctparcts Ly, L,, L +L,.

8. Haiitu 6a3uc uHENHHOW 000I0YKH CUCTEMBI BEKTOPOB: ;1 = (1;0;0;—1) , ; 2 = (2;1;1;0) ,
es = (L111)  es = (L2:3:4), es = (0:1:2;3)

9. BexkTopsl €;,€,,€3; 00pa3yroT OpTOTOHAIBHBIN 0a3uc. HailTu ckamsipHOe mpou3BeieHre
BCKTOPOB X = 2e; —3e, +4e; u 9 = e, +e, —5e; uux wmHbl, ecn ‘el‘ =1, ‘ez‘ =2,

les| =2.

10. [lns xakux BeKTOpoB HepaBeHCTBO Komm-bByHskoBCKOro nmpeBpamiaercsi B paBeHCTBO?

11. B eBKIMI0BOM apH(pMETHIECKOM MPOCTpaHCTBe R* HalTH yros Mexay BeKTopamu

a=(2110) w6 =(L234).

12-14. B eBkmmmoBoM mpocTpaHcTBe R* moampocTpancTso V 3a1aH0 cucTeMOl ypaBHEHuMI
X, —2X, +3X; + X, =0,
2%, +3X, —4%X, +3%x, =0
3X, + X, —X; +4x, =0
Haiitu no o1HOMY OpTOrOHaNBHOMY 06a3UCy B IPOCTPaHCTBaX V, €ro OPTOrOHAIBHOM

4
nomosiHeHnu W R™.

15. SInsiercs mm onepatop A(X)= (X, — X,;2X, + Xg; X, — 2X,) THHEHHBIM, €CIIH BEKTOP

X = (X; %55 X3) ?

1 1 3
16-17. Jluneitnbrit oneparop 3axan matputieid A=| 0 4 1| B HekoTOopoMm Oa3uce. Haiitn
-1 2 3

0a3uc sapa u e eKT JMHEHHOTO olepaTopa.

18. Haiitu (B TOM >xe 0azuce) KOOpAUHATHI BeKTOpa y=A(X), €cliu onepaTop 3a/1aH MaTpuuein A=

1 1 3
-1 2 3
1 1 3
19-20. Matpwunia JJMHEHHOTO oreparopa B Oasuce (81 1 €5, 63) umeer Bug A=| 0 4 1. Haiitn
-1 2 3

MaTpHILy 3TOT0 ornepaTopa B Oazuce (Cl 1Co ,03) , €CIIN
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c,=2e¢ +e,—e, c,=e +3e,+e,, c;=e€ —2e,+3e;.

6.1.9. KoutpoJnbHasi padoTa no teme «JIuHeiinbie onepatopsl. KBaaparuunsie GopMbD»

* * *
1. Haiitn maTtpuny A nHMHEHHOro orepaTopa B 0asuce e, ,e, , 3aJaHHOro MaTpuuek A B 6asuce

€1, €2
—3 1) ¢ =e
2 -1 e; =e te,
1 2 -1
2. Jlunelinbit onepatop 3ajad Matputied 4= -2 4 5 | B 6asuce ey, ez,e3.
-1 6 4

Haiitu 6aswuc siapa u aedekt TuHEeHHOTO oneparopa.

3. Haiitu coOCTBEHHBIC 3HAUYCHHSI U COOCTBEHHBIE BEKTOPHI JJUHEHHOTO OIepaTopa, 3aJaHHOTO
MaTpulel A B 6a3uce e1, ez, e3.

31
A= :
2 2
31
4. TlpuBecTH K qUaroHajabHOMY BUAY MaTpuly A = s o)

5. Jlana kBagparuanas popma L(X,, Xy, Xs) = X2 —5X5 +8%] +3X,X, — 2X,X; +8X, X,
3anucath ee B MAaTPUYHOM BHUJIE.
6. ITpuBecTH KBaJpaTHIHYO GOPMY K KAHOHHYECKOMY BHIY. L(X,,X,,X5) =X +X;X, + 4X,Xs -
7. UccnenoBaTh HA 3HAKOOIPEACICHHOCTh KBAAPATUUHYIO (hopmMy
L(X, Xy, X3) = X2 +4X5 + X2 +2X,X, .

6.2. [IlpumepHble BONPOCHI M 3aJaHMs / 3aa4W JJIS1 MPOMEKYTOYHOI

arrecralmmm
Tab6auna 6 - IlpumepHble TeopeTHYecKHe BONMPOCHI M MPAKTHYECKHEe 3a/aHUSl K
IK3aMeHy
Cemecmp 1

Paznens! 1 TeMbI [IpumepHbie [TpumepHBIe pakTHYECKHE 3aAaHUS
TEOPETHUECKUE BOPOCHI

1. MarpuuHas ajreépa

1.1 MaTtputisl, 1. Marpuupsl, BUIbI 1. Haiitu marpuny I=ABC-3E, rne A=
orepanyy Haj MaTpHIl 1 2 -3 1
MaTpHLaAMH 2. Omnepauuu Hax

1 0 2|,B={2], C=205), E-
45 3 1

eIMHUYHAsI MATPHIIA.
2. Haiitu 3Hauenue muorouiena f(x) or

f(x) =3x* —2x+5,

MaTpHUIlaMH.

MaTpuLbl A:
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1 -2 3

A=l2 -4 1|
3 -5 2
1.2.0npenenurenu, ux | 3. CBoiicTBa 3. Bpuucnuth onpenenuTens MaTpUIbl A
cBoiicTBa. MUHODHI U OTpeICIIUTEIICH. 1 -2 3
anreOpamgecKue 4. Beraucnenmne
JIOTIOJTHEHUSI. onpeaenuTeneil. A=|2 -4 1|
Paznoxenue 3 -5 2
OTIpEAETUTENS TI0
3lIeMeHTaM psiaa 4. BblUHCIUTH ONpENEIUTEN:
-2 -5 -1 3
2 -5 9 1
3 -1 5 -5
2 18 -7 -10
1.3. O6parnas 5 OGpaTHas MaTpuIa. 5. Haiitu matpuiy B=11.(A-1)/+A/,
Marpuua. Panr Teopema o 1 -2 3
MaTpHIBI CYLIECTBOBAaHUH
0o0paTHO# MaTpHIIBL. A=12 -4 1|
6 DnemeHTapHbBIC 3 _5 2
npeoOpazoBaHUs
MaTpuIbL. Pasr 6. Haiitu panr MaTpuisr A:
MAaTpHIIBI, ETO 1 3 -2 0
BBIYHCJIICHHUC. 3 -1 5 4
2 -4 7 4
3 -1 5 4
2. CucreMbl JJHHEHHBIX YPABHEHUIA
2.1. Pemenue cuctemn | 7 CucTemsl TUHEHHBIX 7. Pemmthb cucTeMy JIMHEHHBIX ypaBHEHUI
JTUHEWHBIX anreOpanveckux X, +X,+2X, =-1,
anreraI/queCKHx ypaBHEHUH. metozom Kpamepa. 12X, — X, +2.X, = -4,
ypaBHEHHII ¢ n 8 Peuienue cucrem
HEU3BECTHBIMU JIMHENRHBIX AX, + X, +4X; =-2.
meTozoM Kpamepa. YpaBHEHUH METOOM X1-2X5+3X3=6,
Kpawvepa. 8 Joxy+3X, - 4x5=20,
3X1-2X,-5X3=6.
2. 2. Pemienue cucrem 9 Pemenue cucrem 9. Pemmth cucreMy IMHEHHBIX ypaBHEHUH C
JIMHEUHBIX JIMHENHBIX TTOMOIITBIO OOPATHON MaTPHIIHI.
anredpanveckux ypaBHEHHUII C X1-2X7+3X3=6,
ypaBHEHUH U } MTOMOIIBIO 00paTHOM 2X1 +3X, —4X3 =20,
MaTPUYHBIX YpaBHEHUH MaTpHIIBI.
¢ momokio oopataoii | 10 Pemenune MaTpuyHbIX 3X1-2X3 -5X3=6.
MAaTpPULIbIL. ypaBHEHHUI 10. Pemmmts MaTpu4HOe ypaBHeHHe. CrenaTsb
1 3 -1 3 0
. X e
2 5 1 2 -1
TIPOBEPKY.
2.3. Teopema 11 HccnenoBanue 11. CosmectHa 1 cuctema?

Kponexepa-Kanenmnu.

CHCTEM JIMHEHHBIX
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ypaBHEHUI.

12 Teopema Kponekepa-

Kanenmu.
3X,+X,-2X;-3X,-2X;=3.
X, +X,+2X,=-1
12. 22X, - X, +2X, =4,
4X, + X, +4X, =-2.
2.4. Pemenue cucreMm 13 Pemenue cucrem 13.  Peumth cucremy meromom ['aycca, HalTH
m JTUHEHNHBIX JIMHEHHBIX o0miee  pelieHue. YacTHOE, clenaTh
anredpanveckux ypaBHEHUI METOIOM MPOBEPKY.
ypaBHEHHIA ¢ N Taycca. X,+2X,-3X;+X,-3X;=2,
HEU3BECTHBIMH 14 OpuoponaHbie

CUCTEMBI IMHEHHBIX
YpaBHEHUH.

MeronoM ["aycca.

2X, - X, + X;—4X, + X5 =1,
3X,+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. BekTopHasi aaredpa (reoMeTpuiecKne BEKTOPbI)
3.1. BexTopsl Ha 15 Jluneitnple onepanuu

IUIOCKOCTH U B
MPOCTPAHCTBE.
Jluneitnpie onepauuu
HaJl BEKTOPAMH.

HaJl BEKTOPaMH.
16 OproronanbHas

ock. CBoiicTBa

MIPOCKIUA BEKTOPA HaA

15. Bektopsl @ u 6 obpasyior yron ¢ =120°,
npuveM |a|:3 u |b|:5 Haitru |a+b| u
|a - b| .

16. Haiitu np.(2a + 3b), ecn G = (L,2:-4),

MPOEKIH.
6 =(532), ¢ =(-3212).

3.2. CxamspHoe 17 Pasznoxenue Bekropa | 17. BwisscHUTSH, o0pa3yroT m BEKTOPEI

IPOU3BEICHNUE 110 6asucy. 4, = (1,2,0),a, = (3-11), a, = (0;1,1)

BEKTOPOB, €r0 Hanpasnsromue

OCHOBHBIE CBOWCTBA,
KOOpAMHATHOE
BBbIpaKEHHE.

HaJ BEKTOpaMH B
KOOPJAMHATHOM
hopwme.

18 CkanspHoe
MIPOU3BE/ICHUE
BEKTOPOB, €T0
CBOMCTBa 1
MIPHIIOKEHUSI.

KocuHychl. Onepanyun

6asuc B R®.
18. Haiitu yron BCA B tpeyronsauke ABC, ecnu
A(133;2), B(3:4:2), C(2;5:1).

3. 3. BexropHoe u 19 BekropHoe
CMEIIaHHOE [IPOU3BEICHHE
MIPOU3BEJICHUE BEKTOPOB, €r0
BEKTOPOB, HX OCHOBHEIC CBOMCTBA U
CBOWCTBA, MPUIIOKECHHS TIPHUIIOKEHUSI.
20 CwMemannoe
[IPOU3BEICHHE
BEKTOPOB, €ro
CBONCTBA U
TIPHIIOKEHUSI.

19. Haiitn mnomane tpeyronbHuka ABC, ecnu
A(1;3;2), B(3;4;2), C(2;5;1).

20. Haiitu o0bem mmpamunbl AjA;AzAy4 eciiu
A1(3;5;4), Ax(8:7;4), As(5;10;4), As(4;7;8).

4. AHaJuTHYeCcKasi TeOMeTPHs Ha MJIOCKOCTH

4.1. Cucrema 21 TlpssmMoyronbHAs U
KOOpJIUHAT Ha MOJISIPHAST CUCTEMBI
iockoctd. OCHOBHBIE KOOpJMHAT Ha

21. HaiiTu KoOpOuHATBI TOYEK B
CHCTEME KOODP/IHHAT.

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

HOJISIPHOI
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3aJ1auH. IJIOCKOCTH. 22. lanbl aBe BepmuHBl TpeyroibHHKa A(3;8),
22 JleneHue oTpe3Ka B B(10;2) w Touka TmepecedyeHHs] MeauaH
JIAHHOM OTHOIIICHUHU. M(1;1). Haiitu  KOOpOWHATBEI  TpeTbe
BEPLIMHBI TPEYTOJIbHHKA.
4.2, llpsimas Ha 23 VYpasuenwue npsiMoii ¢ | 23. Hamucats ypaBHEHUS TPSIMBIX,
iockocT. Croco0bl YTIOBBIM MPOXOIAIIMX 4Yepe3 Hadaio KOOPAMHAT MOJ
3a/laHusl. KO3 PHULIUEHTOM, yriaom 45° k npsmort Y =4 — 2X.
o0mee ypaBHeHHe 24. YpaBHeHHE OJHOW U3 CTOpPOH KBajpata X +
TPAMOH, ypaBHEHHE 3V — 5 = 0 . CocraButh ypaBHEHHUS Tpex
IPAMOH, IPOXOAIIEH OCTAJIBHBIX CTOPOH KBazpata, eciu (-1, 0) —
1€pe3 OIHY U N1BE TOUYKa NEPECEUEHNUs €T0 TuaroHaie.
3aJJaHHBIE TOYKH.
24 YpaBHeHHUE MPIMOI B
OTpEe3Kax Ha OCsX,
HOpMaJlbHOE
ypaBHEHUE NPSIMOiA,
MOJISIPHOE YpaBHEHHE
psIMOM.
4.3.Yron mexay 1ByMsa | 25 Yronm Mexmy AByMsI 25. Cpenu TpsAMBIX HaWTH NapajuieNbHBIE |
npssiMeIMu. Paccrosiane MPSIMBIMHU Ha NEePICHIUKYIISIPHBIE.
OT TOYKH J0 TIPSIMOM. IJIOCKOCTH. Y CTIOBHE a) x-2y+3=0;
MapauIeIbHOCTH U 0) -2x+4y+5=0;
MEPIEHTUKYISIPHOCTH B) -2X+y-3=0;
JIBYX TPAMBIX. r) -2X+4y-6=0.
26 BzaumHoe 26. ITokazath, uTO mpsiMbie 3X+y-2=0 wu
pacrojoxeHue 6x+2y+1=0 napasuieIbHbI u HalTH
MPSMBIX Ha paccTosiHuEe MEXIY HUMU.
TUIOCKOCTH.
PaccrosiHue ot Toukn
JI0 MPSIMOMA.
4.4, JluaA# BTOPOTO 27 Wccnenosanue popmbl | 27. Ha nipsmoii X+5=0 malitu TOuUKY,
nopsiaKa. QJUIMIICA 1O €ro OJIMHAKOBO yNaJeHHYIO OT JieBoro (okyca u
YPaBHEHHIO. 2y
28 Wccnenosanve Gopmbl BEpXHEW BEPUIMHBI JUIUIICA —— + — =
TUIepOOIIBI 10 ee 4
yPABHEHHIO. 28. Yepe3 TOUKYy 1;/[(0;2—1) U TPaByIO BEPIIUHY
29 KaHOoHHYECKoe mnvep6om,1 3x°-4y"=12 mnposeneHa npAMas.
ypaBHEHHe apabolbI Haiitn BTOPYIO TOUKY MEPECEHEHHA NPAMOTi ¢
(BBIBOJT M TUIepooIIoii.
HCCIIeIOBAHHE). 29. Hamcatn ypaBHEHHUE OKPYKHOCTH,
UMEIoNIe IIeHTp B QoKyce mnapaboJibl
y> =4X u Kacalomeiics e¢ JIMPEKTPHCEL.
Haiitu ToukmM mepecedeHus mnapaboibl U
OKPY>KHOCTH.
5. AHaJuMTHYecKasi reoMeTpPusi B MPOCTPAHCTBE
5.1. IlimockocCTs. 30 OOmee ypaBHEHHE 30. Haiitn ypaBHEHHE IUIOCKOCTH, IPOXOISIICH
Pasnuunble ypaBHEHUs IUIOCKOCTH. 4yepe3 Hayalo KOOpAWHAT W 4Yepe3 TOUYKU
IJIOCKOCTH. YTOI YpaBHEHHUS P(4;-2;1) u Q(2;4;-3).
MEXKIY MIIOCKOCTSMH. TUIOCKOCTH, 31. Hammcats ypaBHEHHE TJIOCKOCTH,
YcnoBue MPOXOIAIICH uepe3 mpoxofsmeld depe3 Touky M(2;2;-2) w
MapaJyIeIbHOCTH U OJIHY ¥ TPH 3a/IaHHBIC napauieIbHON IockocTH x-2y-3z=0
MEPIICHANKYIIIPHOCTH TOYKH. Y paBHEHHE 32. Haiitu yron mMexay IUIOCKOCTSIMU X-2y-32=0

JIBYX TIJIOCKOCTEH.

MJIOCKOCTU B OTPE3Kax
Ha 0CiAX.

u 2X-4y+5z-1=0
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31 Vron mexny
IDIOCKOCTSIMHU.
VYcaosue
MapauIeTbHOCTH U
MEePIEHAUKYIISIPHOCTH
JIBYX TUIOCKOCTEH.
Paccrosue ot Touku 10
TUIOCKOCTH.

5.2. Ilpsimas B
MPOCTPAHCTRBE.
CrocoOnI 3a1aHusl.
VYcaoBue
MapaJlIeIbHOCTH U
MEPHEHIUKYIIPHOCTH
MPSIMBIX.

32 OOmue ypaBHEHHS
NPSMOU TMHUU B
MIPOCTPAHCTBE.
BexkropHhoe,
rapaMeTpuiecKue

Y KaHOHUYECKHE
ypaBHEHHS TTPSIMOIA.

33 VYron Mexay AByMs
MIPSIMBIMH B
MIPOCTPAHCTBE.
VYcnosue
MapajuIeNbHOCTH U
MIEPIICHANKYIISIPHOCTH
MIPSIMBIX.

2X+y+8z-16=0
X-2y-2+2=0
HaIicaTh B KAHOHUYIECKOH (popMe.
y+2z-1=0
X—-2z2+1=0

OpsAMOH,  NpoXojsled  yepes
KOOPAWHAT U Yepe3 Touky M(2;2;-2).

33. YpaBHeHHs NPSIMOM

34. Haiitm yrom mnpsMoit

Ha4vallo

5.3.B3aumnoe

pacrojoXeHue mpsMoi

Y TUTOCKOCTH B
IPOCTPAHCTBE.

34 PaccrosHue OT TOUKH
JI0 IIPSIMOU B
MPOCTPAHCTRE.

35 VYron mexay mpsaMoit
M IITOCKOCTBIO.
Bzanmuoe
pacroioxeHue
MPSIMO ¥ TUTOCKOCTH
B IIPOCTPAHCTBE.

35. Haiitu paccrosiHue MEXAy NapamieabHbIMU

X y-3 z7-2 )
TPSMBIMU. —=— = ;
1 2 1
Xx-=3 y+1 z-2
1 2 1
y+2z-1=0
36. Haiitu yron mnpsmoit
X—2z+1=0
IUIOCKOCTBIO
X-2y-3z +3=0

5.4. IloBepxHOCTH
BTOPOT'O MOPsAKa

36 TloBepxHocTH
BTOPOTO MOPSAKA.
ONIUTICONIEI,
TUTICPOOJTOVTE.

37 IloBepxHocTH
BTOPOTO TIOPSITKA.

37. CoctaBuTh ypaBHEHHE CQEpbl, €CIH TOUYKH
M(4;-1;-3) u N(0;3;-1) sBAsAIOTCA KOHIAMH
OJTHOTO H3 €€ TUaMETPOB.

38. Ompenenuts BUA NOBEPXHOCTH

x> —2x+y? -4y -27=0

[Mapabonounnsl,
KOHYCBI.
Cemecmp 2
Paszneinbl u TeMbl [IpumepHsle IIpuMepHBIe TpaKTUYECKUE 3aJaHUS

TCOPETUICCKUEC BOITPOCHI

1. KommjiexkcHbIe YHucIa

1.1. Onpenenenue
KOMIIJIEKCHOT'O YHCJIa.
KommiaekcHas
TI0CKOCTh. Dopma
3aMKMCU KOMILJIEKCHBIX
YHCel.

1. Onpenenenue
KOMITJIEKCHOTO YHCIIa.
I'eomeTpuueckoe
n300pakeHue
KOMITJICKCHBIX YUCETI.

2. ®opMsI 3anucu
KOMILJICKCHBIX YHCETI.

1. Jano: z; =2+1, z, =—3+2i. Haiimu:
2,+2,,2,°2,, 2,1 Z,.

2. Jamo: 2, =141, z, =—1+1i. Haiim 215,

1.2. Onepanuu Haf
KOMIUICKCHBIMH

3. JleiicTBus Hax
KOMILIEKCHBIMH

JBa KOMIIJIICKCHBIX quciia

3. Jansl
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HYUCJIaMHU.

YUCIIaMU B
anredpanmdecKkon
(dhopme 3amucH.
JlevicTBuUS Hax
KOMIIJICKCHBIMH
YHCIIAMU B
TPUTOHOMETPUIECKOI
dbopme 3amuc.

. s

z, ZI_Ei; z, ==7=2i.

S3HA4YCHHUC BBIpaXXCHHUA — B

anreOpandeckoit hopme,
z=2-243i

TPUTOHOMETPUIECKYI0  (opMy,

HauTH

HaWTH 220,

qucia

HAlTH KOPHH ypaBHeHus W’ + z = 0.

2. JInHeliHbIe NIPOCTPAHCTBA

2.1. Jluneiineie 5. Jlunelinebie 5. SIBasieTcs U TMHEHAHBIM IPOCTPAHCTBOM
BEKTOPHbIC MPOCTPAHCTBA. MHOECTBO, BCEX: MaTpHII pa3Mepa mxn;
MPOCTPAHCTBA. Onpenenenue, JUATOHABHBIX MATPHIL MOPSIIKA ;)
JIuneiinas MIPUMEPBI. HEBBLIPOXKIECHHBIX MaTPULL.
3aBHCUMOCTD 0. Jluueitmas - A,
BEKTOPOB ay = (5,4,3)
POB. 3aBUCHMOCTD U 6. SIBAsIOTCS JIM BEKTOPHI :
HE3aBHCUMOCTh - -
BEKTOPOB. az = (3’3’2) as =(813) JTHHEHHO
3aBUCUMBIMH?
2.2. PazmepHOCTB 1 7. Basuc u pasmepHocts | /. Ilokasark, 4TO cHCTEeMa BEKTOPOB
6a3uc BEKTOPHOTO JIMHEWHOTO -
MPOCTPAHCTBA. MPOCTPAHCTBA. €1 = (1,2,3) €, = (3;0,2)
8. PasnoxeHue BekTOpa - .
o 6asucy €3 = (_2;1,1) obGpasyer Gasuc B R*u
HalTH KoopaAuHaThl BekTopa C = (4;2;_1)
B 3TOM 0Oazmce.
8. MHOXeCTBO peleHHil OHOPOIHON CHCTEMEI
X, —2X, +3X; + X, =0,
2%, +3X, —4X; + 3%, =0 o6pasyer
3X, + X, = X; +4%, =0
JIMHENHOoe NpocTpaHcTBo. Hailtu
PasMepHOCTb ATOTO MPOCTPAHCTBA U KAKOU-
HUOYIH 0aznc B HEM.
2.3. Tlepexox k 9. TIlepexon kK HOBOMY 1 1 3
HOBOMY 0a3uCy. 0asucy.
y 9. lama matpuna A=| 0 4 1| nepexoma ot
-1 2 3
Oasrca (el,ez ' 93) K O6azucy (Cl,Cz ) 03) .
Haiitu xoopauHaThl BeKTOpoB €1,€5,€3 B
6azuce C1,C,,C3.
10. B 0a3uce e1, e2,e33a1aH BEKTOp X =

(2,3,4). HaiiT K0OpAMHATBI ATOTO
BEKTOpa B 0asuce e, e, e, €CIIu
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*

2.4. JIlnnerHwle
MOJIITPOCTPAHCTBA.
Cymma 1 niepecedenne
JIMHEHHBIX
MOJIITPOCTPAHCTB.
JIuneiinas 000I04YKa U
€€ CBOMCTBA.

10

11

12

JIuHeiHbIe
MOANPOCTPAHCTBA.
Ompenenenue,
MPUMEDEI.
Ilepeceuenue u cymma
JIMHEHHBIX
MTOATPOCTPAHCTB.
JInneiinast 000JI0UKa U
€€ CBOMCTBA.

11. fABnsercs Ay TMHEHHBIM NOANIPOCTPAHCTBOM
B IIPOCTPAHCTBE MATPHII IIOPSAKA N
[IOJMHO>KECTBO, 00pa30BaHHOE BCEMU:

- MaTpULIAMU C HYJIEBOI NEPBON CTPOKOM;
- HJKHETPEYTOJIbHBIMU MaTPULIAMY;
- HEBBIPOKJICHHBIMU MATPHIIAMH.

L, = L(al,az,a3)’
HATAHYTEL HA CIEIYIOIIHE
)

a» = (L1-1) as = (1;3;3);

b: =(23-1) b =(22) by =(11-3)

Lll L2f

12. TloampocTtpaHCcTBa

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

HaiiTi 6a3ncel 1 TOAIPOCTPAHCTB

L+L,.

13. Haiitu 6a3uc mTUHEHHON 000JI0UKH CHCTEMBI
BeKTOpOB: 1~ (£0,0:-1) , €2 = (2;1;1;0) ,
es =111 es=(1,2;3,4)
es =(0;1,2;3)
2.5. EBKiI0BEI 13 EBKIMIOBBI 14. Bexropsi €;,€,,€5 ofpasyior
NPOCTPAHCTBA. NPOCTPAHCTBA. ° g
14 CroficTBa HOPMBI OpTOTOHAJIBHEIN O0a3uc. Halitu ckanspHoe
BekTOpa. YToN MEKIY HPOH3BECHUE BEKTOPOB
BeKTOpaMII. X =2e¢,—3e, +4e, u
Yy =¢ +e, — 563 U UX JJIMHBI, €CIIU
el =1, le;[=2, [es|=2.
15. Jlns xakux BEKTOpOB HepaBeHCTBO Kormm-
ByHsikoBcKOTro mpeBpamiaercsi B paBeHCTBO?
16. B eBknumoBoM apudmMeTHIECKOM
npoctpanctee R* maitti yron mexy
BEKTOpamu d = (2;1;1;0) une = (1;2;3;4)
2.6. 15 OproronanbHsie 1 17. B eBkmmoBoM npoctpanctee R*
OproHopmupoBaHHas OPTOHOPMHPOBAHHBIC MOJNPOCTPaHCTBO V 3a7aHO CUCTEMON
cucTeMa BEKTOPOB. 0a3uCHL. YpaBHEHHIA .
OproronanpHOe 16 OproronansHoe
P P X, — 2X, +3X, + X, =0,
JOTIOJTHEHHUE JOTIOJTHEHUE.
17 Tlpouecc 2X, +3X, —4%X, +3%, =0
OpPTOTOHATIM3aLUU

I'pama-IlImunra.

33X, + X, =X; +4%x, =0

Haiit mo ogHOMY OpTOrOHaIBHOMY 0a3uCy B
MPOCTPAaHCTBax V, ero OpTOroHaJIbHOM

4
nomonHenun Wu R™.
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3. JInHeiiHble onepaTopbl

3.1. JIunewnsie
OMEepPaTOPHI U UX
CBOMCTBA.

18 Jluneitapie
OMEePaTOPEHI.
OnpeneneHue,
MIPUMEPBHI.

19 Snapo, oOpa3s, nedekr,
paHTI JIMHEHHOTO
oreparopa.

18.

19.

Ssnsercs nmu omepatop A(X)=

(X, = X932%; + Xg; Xy — 2Xs3)

JIMHEHHBIM, €CJIH BEKTOP

X = (05 %53 %) ?

JluneitHbIi onepaTop 3aAaH MaTpulel A=
1 1 3
0 4 1| Buekoropom Ga3uce. Haiitu
-1 2 3

baszuc sapa u gedeKT TMHEHHOTo oneparopa.

3.2. Marpuisr
orepaTopa B pa3HbIX
basmcax.
Onpenenurens
orepaTopa B pa3HbIX
basmcax.

20 Marpuna JTMHEHHOTOo
omeparopa.

MaTtpuiisl IMHEHHOTO
orieparopa B pa3HbIX

Oasucax.

21

20.

21.

Haiitu (B ToM ke 6a3uce) KOOpAMHATHI
BekTOpa y=A(X), €ciiu orepaTop 3aJ1aH

1 1 3
matpueit A=| 0 4 1|u
-1 2 3

—

X =2e +e,—e;.

Marpuua 1uHelHoro onepaTopa B 0asuce

1 13
(e,,e,,e;)umeerBun A=| 0 4 1].
-1 2 3

Haiiti matpuiry aToro onepatopa B 06a3uce

(¢;,¢,,¢5) ,ecu ¢; =2, + e, — ey,

—_—
—

c,=e +3e,+e, C3=e —2e,+3e,.

3.3. IIpeoOpazoBanue
MaTpUIbl TMHEHHOTO
oreparopa.

22 TlpeobpazoBanue
MaTpHIIbI TMHEHHOTO
omeparopa.

22.

3agano nuHEHHOE MpeoOpa3oBaHue A,

nepeBosIIee BEKTOp X B BEKTOp » 1
nuHelHoe npeobpaszoBanue B, nepeBosiiee

BEKTOP Y B BeKkTOp Z . Haiitn mMatpuiy
JIMHEHHOro peoOpa3oBaHusl, IEPEBOASIIETO

BEKTOp * B BEKTOp Z .

Y =2x; — X, +5x; zy =y, +4y, +3y,
Y, =X +4x, —x; Z, =5 =Y, — Vs
vy =3x,=5x, +2x; |z3 =3y, +6y,+7y,
x—2sy—L >z
x—S >z
3.4. CoOcTBEeHHBIE 22 CobGcrBensble 3HaueHnss | 23. Haiitu coOCTBEHHBIE 3HAYCHUS U

BEKTOPHI U
COOCTBEHHBIE
3HAYEHUS JIMHEHHOTO
omeparopa.

1 COOCTBEHHBIE BEKTOPHI
JIMHEWHOTO OIeparopa.
Beruricnenvie
COOCTBEHHBIX 3HAYCHHI
1 COOCTBEHHBIX BEKTOPOB
JIMHEWHOTO Oreparopa.

23

24,

COOCTBEHHBIE BEKTOPHI JINHEHHOTO
orepaTopa, 3a1aHHOI'0 MaTpULEH |

_— 1 1 3

1 )1 5 1

>[22J>
31 1

Ilycth TMHEMHBIN oniepaTop, NeUCTBYIONIUN B
N-MEPHOM IIPOCTPAHCTBE, UIMEET B
HEKOTOpOM Gasuce matpuuy A . [Tycts

A Ay, A, — COOCTBEHHBIE 3HAYEHHSI ITOTO
oneparopa. HaiiTu coOCTBEeHHbIE 3HaYECHUS U
COOCTBEHHbIE BEKTOPBI JINHEHHOTO
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orepaTopa, MaTpuLeil KOTOPOTO B TOM K€
Oazuce siBasiercs A".

3.5.1IpuBenenue

23 Tlpueenenvie Matpribi K | 25. IlpuBecTu K AnaroHaabHOMY BHIY MaTpHILy

MaTpPUIBl THHEWHHOTO JMarOHAJIGHOMY BHIY. 5 4
oreparopa K 24 TlpvBenenue A= 2 3
JMarOHaJILHOMY BUIY CUMMETPUIECKOI
MATPHLBI K 26. IlpuBecTH K IMaroHaJIBLHOMY BUIY MaTpPUILY
JIHArOHATGHOMY BHITY. 1 1 3
A=l1 5 1
31 1
4. KBagpaTtuunblie ¢popmbl
4.1. KBagpaTuunsie 25 Onpenenenue 27. TlpuBectu KBagpaTuiHyo Gpopmy K
¢dopwmsl. [IpuBenenne KBaJIPaTHIHOH (POPMBL KaHOHUYECKOMY BHIY.
EBiflf:;E:g:foﬁopMH 26 Tpeodponamme L(X;, Xy, Xg ) = X{ + 2% X, + 2XpXg
y KBAJIPATUYHBIX (POPM.
BUAY. 27 Keappatuaabie GopMbI
KAHOHIECKOTO BIIA. 28. IlpuBectn KBampaTHIHYIO HOPMY K

KaHOHUYECKOMY BHIY MeToJioM Jlarpamxka
f (X0 %0 %) = 2% +2X; + X5 +2X,X, + 2X,Xs,

1, 4
0%, ,%) =2+ - 2+ 2,242

4.2. Kputepuit

28 3Hakoomnpe/eeHHOCTh 29. UccnenoBath Ha 3HaKOOIPEAEIEHHOCTD

CunbBecTpa KBaJIpaTH4HBIX (HOpM. KBaJ[paTHIHYIO POpMY:
29 Kpurepuit Cimbsectpa. | a) L(X;,X,,X3 ) = X7 +4X5 +3XZ +2X;X, ;
6) L(X,, Xy, Xg) ==X = 2X5 — 2XZ —X,X, + 2X, Xs
B) L(X,, X,, Xg) =3X. +3XZ +4X, X, — 2X, X5
Komnerennuu
OIIK-1. Cnocoben 3ananmne 1.
IPUMCHATD B ropoackom napke, uMeromeM ¢popMy KBagpaTa cO CTOPOHOH @, YCTaHOBIICHBI
(bynnamentranbhbie JIBE OCBETHTENbHBIE YCTAHOBKM A M B, pacmonoxkeHHble B MPOTHBOIOIOKHBIX

3HAHUS, OJIyYCHHBIC B
obnactu
MaTeMaTHYECKHUX U
(MM) eCTECTBEHHBIX
HAYK, ¥ UCTIOJIb30BATh
UX B
npodeccruoHaIbHOM
JIESITEILHOCTH

BCpIIMHAX JOTOr'0 KBaJpaTta. yCTpOﬁCTBO OTUX YCTAHOBOK T4aKOBO, 4YTO

HAWIydIias OCBEIICHHOCTh HA MOBEPXHOCTH IapKa TOCTHIaeTCs B TaKUX
2 2
Toukax M, A1 KOTOPBIX BBIMIOJHSIETCS YCIIOBHE: |MA| =3|MB| . Uepes Bce

TaK#he TOYKH MPOJIOKHITN MEMIEX0JHYI0 TOPOXKKY. B MecTax mepeceuenus 3toit
JIOPOKKH CO CTOPOHAaMU KBaJpaTa paclojoXeHb! BXOAbI B mapkK. IlycTs cropoHa
KBaJpara paBHa a = 36(\/§ +1) M.

3amanue:

1. BriBecTu ypaBHEHHE JIMHUHU, KOTOPO# MPUHAJIEkKAT BCE TOYKHU IMEIIEXOTHON
JIOPOKKU.

2.Haiitu paccTosiHe OT ycTaHOBKH B 110 Gnrpkaiiiero Bxoia B Mapk.

3ananue 2.

®dupma mIaHUPyeT OPraHU30BaTh BRIITYCK HOBOH MPOTYKITHH, JJIs 4eTo OepeT B
Oanke kpeaut B pazmepe 250 Toic. py6. o 18 % ronoseix. Ha opranmsanuio
npou3BoACTBa pupMe moHagoodutcst 60 AHEH, mocie Yero oHa eXXeJHeBHO OyAeT
ToJTy9aTh MPUOBLTL B pazMepe 7 ThIc. py0. BpemenHas 6a3a mo Ha4uCICHUTO
MIPOIICHTOB paBHA 365 THAM.

3amanue:

1. BeiBectu hopmyiry pasmepa gomara S (TeIC. py0.) GUpMBI  OaHKY

yepes t nHen.

2. Yepes kakoe HaMMEHbIIIee KOJIMYECTBO JIHEHW Mociie MOTYyUYeHHs KpeauTa
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(bupmMa MOKET IOTaCHTh KPEIUT Pa30BBIM ITATEIKOM 3a CUET MOTyUCHHON
npuobLTH?

CocraBurens (1): KaHJ. e, Hayk ['puaunna B.b.

(Ppamunus, unuyuanest u dondxcHocms npenodasamens (et))
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