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1. IEJY OCBOEHUSI TUCIUTLIAHEL

Huctunmmaa “JIuneiinas anredpa” obecIeunBacT MOATOTOBKY I10 CHEIYIOIHM pa3esam
MAaTCMaTHKH: JIMHCHHOH anreOpel M aHAIHTHYECKOM I'€OMETPHH, MATPHYHOIO HCYHCIICHMUL,
BCKTOPHOTO MCYUCIICHUS, THHEHHOE IIPOrPaMMHPOBAHUE.

LlensiMH OCBOEHMS IMCIUILIMHBI SBIISIOTCSL:

1. ®opMupOBaHKE HABLIKOB JTOIMYECKOTO MBIIIICHIS,

2. ®opMUpPOBaHKE MPAKTHUECKUX HABHIKOB HCIIONMBE30BAHMST MATEMATHUCCKHX METO0B
JIMHEHHOM anredpsl U IHHEHHOTO IPOTPaMMHPOBAHHSI.

3. O3HAaKOMJIEHHE C OCHOBAMH TCOPETHUCCKUX 3HAHUH IO KIJACCHYECKHM paszesam
MaTEMaTHKH.

4. Iloaroroska B obnactu HOCTPOCHUSA W HCTIOJIB30BAHMS PAa3JIMYHBIX MaTeMaTHYECKHX
Mozenel Ha OCHOBE METO/I0B JIMHEHHOH anredps! ¥ MMHeHOTOo MPOTPAMMUPOBAHHSI.

2. MECTO JUCHHATUIMHBI B CTPYKTYPE OIOII BO,

Hucnummna «JTuseiinas anreGpay oTHOCHTCS K JHUCIHITIMHAM 6a30B0i yacTH,

B3saumoceazv ¢ Opyzumu oucyunaunamu

Kype «Jlunelinas anre6pa» ocHOBLIBaeTCS Ha 3HAHMH IIKOJILHOTO Kypca apu(pMeTnky,
aJreOpel B reOMEeTPHH.

Ilonyuennble 3HaHMS MOTYyT GBITH HCIOTB30BAHEL BO  Beex 0e3  uckmoueHus
001IEnPOPeCcCHOHANBHBIX JIUCIHIDIMHAX, 4 TAK JKE MUCIHUIITIMHAX €CTECTBEHHOHAYYHOTO IIHKJIA.

3. KOMIIETEHIIUH OB YYAIOIIETIOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSI TUCIHUATLINHBIL.

BbinyckHuK, ocBoMBIIMH 1porpamMmy OakaiaBpuara, JIOIKEH O6NaiaTh CICAYIOITHMM
ob1enpodeccHoHATLHBIME KOMIIETEHIHIME (OIIK):
¢ TOTOBHOCTBIO HCIIOJIL30BATh (yHIaMEHTAIbHBIE 3HAHHS B 0OJIACTH MATEMATHUECKOIO
aHaIlA34, KOMIUIEKCHOTO M (DYHKIHOHATEHOIO aHAIA3d, AIreGphl, aHATMTHYECKOH reOMeTpHuH,
nuddepeHnuanbHOR FeOMETPHH H TONOJIOTHIL, nupPepeHIHaIBHBIX yPABHEHHIE, JUCKPETHOM
MaTeMaTHKH ¥ MATEMAaTU4ECKOM JIOTUKH, TEOPHH BEPOSITHOCTEH, MATEMATHYECKOH CTATHCTUKY I
CIlyJaHHBIX IPOLECCOB, WUHCICHHBIX METONOB, TEOPETHUECKOH MEXAHHKH B Oyyiueit
Npo(peCCHOHAIBHOM JIesITeIBHOCTH (OIIK-1).
B pesynbraTe OCBOCHHS AMCIMIUIMHBI OGYYAIONHHCS JIOIDKEH o0nagaTe cleayonuMu
npogeccnoHaAILHBIMHE Komnerennusamu (I1K):
® CIIOCOOHOCTBIO K ONPENEICHHIO 0OIMX Gopm m 3akoHOMEpHOCTEH oOTHENBHOM
npeamMetHoi obmactu (ITK-1);
® CIIOCOOHOCTBIO CTPOTO JIOKA3BIBATh yTBEPIKICHHE, chOpMyIIHPOBATE PE3YIBTAT,
YBHICTE CJIE/ICTBHSA MOJIyYeHHOTO pesynbrata ([TK-3);
® CIHOCOOHOCTBIO K OPraHU3alMM y4eOHOW JeSTeqbHOCTH B KOHKPETHOH IpeMeTHOH
oOactu (Marematuka, Gpusnka, uapopmaruka) (ITK-9).
B pesynbrare ocpoeHHs auCHMIUIMEBI  OOydYAIOMMICS  OJDKEH JEMOHCTPHPOBATE
CIICIIYIOIIHE PE3YIbTATEl 00Pa30BAHUS;



3uare:
~ QHAIHTUMECKYIO FCOMETPHIO, MHOTOMEPHYIO EBKIIHIIOBY reomerpuro (I1K-1);
- TUHEHHYI0 anre6py (OIIK-1);
- OCHOBBI TMHEHHOTO HporpaMmupoBarus (OITK-1).
Ymern:
- IPUMEHATE TCOPETUYECKUE 3HAHMS [IPH PEIICHAN MATEMATHYECKHX samay (11K-3);
- IPOBOZHUTE aHAIU3 M 00paboTKy MaTeMaTHYECKHX 3a/1a4 C eJIbIO HX JIMHEAPH3AIHN U
reomeTpusanun (ITK-1).
BiiajeTh: OCHOBHEIME NIPHEMAME pelIeHUS KIACCHUECKUX 3a1a4 JIMHEHHOH anreGpe,
AQHAIIMTHYCCKOH T€OMETPHH U THHEHHOTO nporpamMmuposanust ([1K-9).

4. CTPYKTYPA B COAEPKAHUE AUCIHUIJIAHBI,
Obwas TpyI0eMKOCTh JHCIHINIMHET COCTABIIET § 3aUETHBIX euHUI (288 wvacom): 3 3auerHBIX

CIMHULEL B 1 CEMECTpe M 5 3a4eTHBIX eIUHUIIBI BO 2 cemectpe. Pacnpenenerue TpyoemMkoctd mo
BUJIAM 3aHATHH B CEMECTPAX NPENCTARIECHO B TaGIHIIE.

’7 Bunasr yueGnoit paboTer, Obpem @opMBI TEKyIIIETO
BKJIIOYAS CAMOCTOSTENLHYIO yueOHoit KOHTPOJIst
g paboTy cTyaeHToB paboTsl, ¢ yCIIEBAEMOCTH
Pasnen o, 5 U TPYIOEMKOCTE (B yacax) IIPEMEHEHHEM (no nedensim),
Ne | (rema) | g § =T HHTEPAKTHB- dopma
/I | auctpim § = o | B g |4 _ E _ HBIX METOJOB |  TPOMEXKYTOUHOI
HbI % E g § E g” g é é O % (B wacax / %) arTecTanuu
= - g § o Lé E Lc’é O E (no cemecmpam)
Ola [ o
= = =
1 11,12 1,2 2 2 6 2/50
2 1.3 3,4 ) 2 6 2/50
3 1.4 5,6 2 2 KP Nel| 8 2/50 Peiituar-xoutpois Nol
7 1.5 7,8 2 2 10 2/50
5 /1.6-1.8 1 9,10 | 2 2 10 2/50
6 1.9 1112 2 2 KP Ne2 | 8 2/50 PeifTHHT-KOHTpOIE No2
7 1.10 13,14 | 2 2 8 2/50
8 1.11 15,16 | 2 2 8 2/50
9 1.11 17,18 | 2 7 KP Ne3 | 8 2/50 PelTHHT-KOHTpOIIL No3
Beero wacos 18 18 7 18/50 | 3auer
B I cemecrpe
1| 2.1-23 1,2 2 4 8 3/50
2 124,25 3,4 2 4 10 3/50
3 | 26,27 5,6 2 4 KP Nel | 8 3/50 PeiiTunr-xonTpons Nel
4 128,29 |2 7,8 2 4 10 3/50
y 240,211 9,10 | 2 4 12 3/50
6 2.12 11,12 | 2 4 KP Ne2| 10 3/50 PeliTHHT-KOHTpOJIb No2
7 2.13 13,14 | 2 4 12 3/50




B Bunpr yueGnoit paGotsr, O6bvem DopMe! TeKyIero
BKJIIOYasi CAaMOCTOSITENIBHYIO yueOHO KOHTPOJIS
g. paboTy CTyaeHTOB paboTeL, ¢ YCIIEBAEMOCTH
Pasne & é H TPY/IOEMKOCTD (B Yacax)  |mpHMeHeHHeM (no nedensim),
Ne | (rema) | g 8 T MHTEPAKTHE- dopma
n/n |nuenmnne| g |5 |5 2 "
o 3 ;E) - 218 . . % . @ HBIX METOJOB |  NPOMEKYTOUHOM
%t =1 E E BlE Bl §E &9 [X|(®uacax/%) arTecTanuu
2 )
2 § % é § % E- % O E (no cemecmpam)
[=H Q
=N = R
8 2.14 15,16 | 2 o 10 3/50
9 2.15 17,18 | 2 4 KP Ne3 | 10 3/50 PeliTuar-KOHTpOIEL No3
Bceero yacos
18 36 920 27/50 JIK3aMeH
BO II cemecTpe
Beero wacon 36 54 162 4550 | SPED
IK3AMEH
TEOPETHYECKHWIA KYPC
Cemecrp 1.

I'naBa «Matpuust. Onpenennrenn. CucremMbn»
1.1. Marpuipl. OcHoBHBIE TOHATHS. J[eiicTBHS ¢ HAME (ClIO3KEHMEe MATPHII, YMHOMKEHHE MaTpHil
Ha HHCJIO0, TPaHCIIOHHPOBAHHME MATPHII, ITPOU3BEACHIE MaTpuIl). CBOACTBA JIMHEHHEIX oneparuii
HaJl MaTpulaMi. BEIpOXKIeHHAs M HEBEIPOXK/IEHHAS MATPHIIA, TIPOTHBOMOTOMKHAS MaTpHIIa.
1.2. Ompenemurenu (2, 3, 4 w n-ro nopsaKoB). OCHOBHbBIE MOHATHS H WX CBOHCTRA.
Omnpenemurens Bangepmonna.
1.3. Iousirne o6paTrol MatpuIbL. Teopema 0 CyLIeCTBOBAMM 00paTHOM MaTpHUILL.
1.4. Paur matpuisl. Beraucienue panra MaTpuIs! METOIOM OKaHMJIAIOIUX MHHOPOB H METOIOM
dNEMEHTAPHBIX 1Ipeodpazosanuii. Teopema Kponexepa-Kamnemm.
1.5. Cucrempl nmueitHbIX —anreGpamdeckux YPaBHCHHH: COBMECTHBIE W HECOBMECTHBIE,
OIHPCICICHHBIE M HEONPCICNCHHbIE CHCTEMBI. PaBHOCHILHEIC CHCTEMBI, 3EMEHTAPHLIE
npeobpasoBanus cucreM. Meromsl pemennss CJIAY (Meron Kpamepa, meron Taycca,

MATPUYHEIA METON). PerueHue maTpuuHbiX ypaBHeHui. JIMHeHHAs OJHOPOXHAS CHCTEMA U ef
HCCIIEIOBAHUE,

FnaBa «Bexropnan anre6pa»
1.6. Bexroper: paBHbIE, Hapalie]bHbIE U KOJUTMHEApHBIE BEKTOPEI, OpThl M 6asuc. IIpoekius
BEKTOPA Ha OCh M €e CBOHCTBA. Hanpapsioliie KOCHHYCHI BEKTOPa, X CBOMCTRA.
1.7. Jlunetinpie omepanny Haj BEKTOPaMH H HX CBOICTBA.
1.8. CkanapHoe mpousBeieHne BeKTOpoB. Y CIOBHE NEPICHANKYIISPHOCTH 2-X BEKTOPOB.
Bekroproe npoussesienie BeKTOpos. VeIoBHE NapauIebHOCTH 2-X BEKTOPOB,
CMeIlaHHOe IPOM3BE/IEHHE BEKTOPOB. Y CIIOBUE KOMIIAHAPHOCTH TPEX BEKTOPOB.



Inasa «Anammaraueckas TeOMeTPHsI»
1.9. Tlpamas JjmmES Ha mIOCKOCTH: YrI0BOH KO GHUIMEHT mpsaMOi, YIom  Mexuy
TCPECCKAIOIUMHUCS NIPSIMBIMH, YCIIOBHS TAPALIETLHOCTH 1 NEPIEHMHKYIAPHOCTH, Pasuunsie
BUJIBI YPAaBHCHHH IIPSIMOIA.
1.10. ITnockocets B poctpancTse. llpamas B npocrpancrse.
1.11. KpuBsie Broporo TIOpA/iKa: OKpYIKHOCTb, SJLIMIIC, runep6oiia, mapabomna.

Cemectp 2.

I'naga «Jluneiinoe npocrpancreox
2.1. Onpenenenne mueitnoro ipoctpancTsa. Jluneiinas 3aBucumocts, PasMEpHOCTh U 0asuc B
JIMHEHHOM NIPOCTPaHCTRE.
2.2, ToamuoxkecTBa JHHEHHOrO IpocTpancTBa. OmEpaluu ¢ JJIEMEHTAMH  JIHHEHHOIO
[IPOCTPAHCTBA B KOOPAUHATHOM IIPE/ICTABICHHH.
2.3. U3omopdusm muHeiHbIX TIPOCTPAHCTB.

I'nasa «Ilognpocrpancrso auneiinoro MPOCTPAHCTBAY
2.4, Onpenenenre  NOANPOCTPAHCTEA. HonupocrpancTsa,  o6pazoBanmkie PELICHUIMH
OJIHOPO/HOH THHEHHOU CHCTEMBI ypaBHEeHHMIA,

I'naBa «/Iuneitnnbie onepaTopbn»
2.5. OcHoBHEIE IOHSTHS. J[ICHCTBHS ¢ THHEHHBIMT oIepaTropamu.
2.6. Marpuna nuHeiinoro oreparopa.
2.7. CoGcTBEeHHBIE YHCIA H COOCTREHHELE BEKTOPbI JIMHEHHOTO onepaTopa. XapaKTepucTHYEeCKoe
YpaBHeHuE. Boruucienne coGCTBEHHbIX YMCEN H COGCTBEHHEIX BEKTOPOB.

I'nasa «EBKInIoBo mpocrpancrsoy
2.8. Onpenenenne eBxmOBa TIpOCTPaHCTBA M OCHOBHbIE CBOMCTBAa. HepaBemcrso Komm —
BymnsixoBckoro, HepasencTBo TPEYIOJIBHHUKA,
2.9. OpToHOpMHPOBAHHELH Gasuc. Oproronanusanus 6asuca.
2.10. OproroHabHbIE MATPHIB 1 OIEPATOPEI B €BKJIH/IOBOM IIPOCTPAHCTRE.
OpToronaibHEIe HOMONHEHHS 1 OPTOrOHATBHbLE TIPOCKIMH B €BKJIH/I0BOM [IPOCTPAHCTBE.
2.11. ConpsiceHHBIE ONEPATOPE! B €BKIHIOBOM npocrpancTse. CaMoconpsKeHHbIE OIIEPaTOPEI.
OproronansHeie onepaTopl.

Inasa «Ksaaparuansie popmbi»
2.12. Ksanparuunsie dopmsi. Marpuna xpazparuusoit hopmsL IlpuBenenue obiiero ypasrerus
KPHBOH H IIOBEPXHOCTH BTOPOTO MOPSIIKA K KaHOHHYECKOMY BHIY.

I'maBa «nemenTnI Juneiinoro HPOrpaMMHPOBAHHS
2.13. T'eoMeTpuueckast HHTEPIPCTALMSA 3a/1a91 JTHHEHHOTO HPOTPAMMHPOBAHHUS B CITy4yae JByX
nepeMeHHbIX. ['paguueckuii Meton penrenmus.
2.14. CaMITEeKC-METO T PelIeH s 37124 JIHHEHHOTo NPOTrPaMMHUPOBAHHSL.
2.15. Tpaucnoprras 3aaua.

5. OBPA3OBATEJILHBIE TEXHOJIOTHH.

5.1. AKTHBHBIE H HHTEPAKTHBHBIE ¢dopmbI 00yuenus.
C uenvto QopmupoBanus u passutHs NPOpECCHOHATBHBIX HABBIKOB CTYICHTOB B y4eOHOM
TPOLECEE  MCTONB3YIOTCS  AKTHBHBIE W WHTEPAKTHBHBIE (OPMBI [IPOBENCHMS 3aHATHH B
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COYCTAHHM C BHEAYJIUTOPHOM paboOTOl: KOHTPOJIBHEIE ayIMTOPHBIC pabOTEI, MHIMBHIyaIbHEIE
JoMalraue paboTel.

OObeM 3aHATHIA, TPOBOXMMBIX B MHTEPaKTUBHEIX (opMmax, cocraBiuser 18 wacon (50%) B 1
cemecrpe u 27 gacos (50%) Bo 2 CCMCCTPE, KOHTPOIBHBIC PpaboThl 12 4acoB Ha mpaKTHYeCKuX
3aHATHAX (M3 pacyeTa 110 3 KOHTPOJBHEBIE paboThI B IIEPBOM U BTOPOM CeMeCTpax).

3.2, CamocrosiTeibuasn paGora CTYAEHTOB.
Camocrosrensaas (BHEAY/IMTOPHASN) PAGOTA CTYHEHTOB BKJIIOUAET 3aKpEINICHHE TEOPETHYECKOTO
Marcpuaia npu TOArOTOBKE K BBHIIONHEHUIO KOHTPOJIHHBIX 3a/JIaHHH, COCTaBIEHHE KOHCIEKTa
JIEKIHH 110 MPEJUTOKEHHEM TeMaM. OCHOBA CaMOCTOSTENEHOI paboTHI - u3yweHue mureparypsl
0 PEKOMCH/IOBAHHBIM HCTOYHMKAM M KOHCIEKTY JIeKIHii, PELICHHEe BBITAHHBIX 3ajau,
IIOZIrOTOBKA M OTYET IO THIIOBEIM pacyeTam.

5.3. MyJibTuMeMiiHbIe TEXHO 10T HH o0yuenms.

Hexotopsie u3 IeKIMOHHBIX u IPAKTHICCKUX 3aHATUH IIPOBOIATCS B BHJE IIPE3CHTALUH B
MYJIBPTHMEHHHON ayIUTOPHH € HCIO/Ib30BAHHEM KOMIBIOTEPHOTO 1poekropa. CryneHTam
TPENOCTABIIACTCS. KOMIBIOTEPHBIH Kype Jekunif. KoMImbioTepHEle TeXHOIOrHH HCITOJIE3YIOTCH
JULst 0QOPMITEHHS THIIOBBIX PACYETOR.

S.4. Jlekunn npuraamennsix CIIENHAJINCTOB.
B pamkax yueGHoro kypca «Jluneitnas anrebpa» HE PeXyCMOTPEHbI BCTPEYH ¢
TIPCACTABUTEISIMH POCCUMCKHX M 3aPYGEKHBIX YHHBEPCHTETOB.

6. OUEHOYHBIE CPEJICTBA JIJISI TEKYIIEI'O KOHTPOJIS YCIIEBAEMOCTH,

INPOMEXKYTOYHOMU ATTECTALMH IO UTOT'AM OCBOEHUSA TUCHUTILINHBI

H YYEBHO-METOJAUYECKOE OBECIIEYEHUE CAMOCTOSTEJBRHON
PABOTBI CTYJIEHTOB.

KommmexT oneHouHbIX cpecTs mo gucnummse «Jlnneiinas ajredpay BKIIOUAeT:
1. OneHounsIe cpesicTBa /IS IPOBEEHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH
— KOMIUICKT — 3a1a4  PENpOAYKTUBHOTO — YPOBHS,  IIO3BOJISIONAX — OLCHHBATE 1
AMATHOCTAPOBATH 3HAHHE (PaKTHIECKOro MaTeprana (6a30BEIe IOHATHS, AJITOPUTMBI PEIICHHS).
2. OueHOYHBIE cpejIcTBa IS KOHTPOJIS1 CAMOCTOSTENBHOM paboThl CTYIEHTOB:
— THIOBBIC PacyueTel sl BHEAYIUTOPHOH PabOTHI, IO3BOJISIONIIE MPOBECTH IIPOLEY Py
M3MEPCHHS YPOBHS 3HAHHH M yMEeHHU 00ydaronmxcs.
3. OneHoYHBIE CPEACTRA IS IPOBEACHUS TPOMEIKYTOUHORH arTecranuu B opme
— BOIIPOCHI U 3aJ1a4H IS IPOBEACHUS SK3aMeHa.,




Cemectp 1
PeliTunr-konrpoas Ne 1
Kontponehas paGora Nel «Mampuywt. Onpedenumenuy

Bapuanr 1
2 4 -3 1
1. Jlan onpenenurens =l ;
2 40
0 -1 1 3

@) 3aIHIIATE Pa3IoKEHHe JaHHOTO OIIPSAEIHTENS [0 4eTBEPTOMY CTOJIOLY:;

0) BeIUMCIHTE OMPEACIUTCIIB, MOJYYHB MPEABAPUTEILHO HYJIHM B KaKOH — auGo CTPOKE HIH
cTolIE.

2. BoIYHCITHTD 3HAYCHUE MATPHYHOTO MHOTOWIeHa A2 —5-B' + B. E , TIIE
2 3 7 1 1 0
A= , B= , E= .
1 7 3 2 0 1
1 -2 3

3. Halitu obpaTHyro Marpuny s Marpuubl C=|2 -1 4/|.
3 10 1

PeiiTanr-konTpoas Ne 2
Kontponsnas pabora Ne2 «CJ/IAY. Bexmopuas anzebpay
Bapuanr 1

X+2y—-z=-1,
1. Pemuts cucteMy ypaBHEHHIH METOIOM 00paTHO# MaTpHIkL: {3y — z = 1,
x+4y+z=35.
3HaueHHE X BBIYUCITUTD TAKIKE METOIOM Kpamepa.

Xy +%,+x, =1
XX Xy =2
2. McenenoBath CHCTEMY Ha COBMECTHOCTD .
X+ %~k =3
X +x,+x, =4
3. Mausl weTIpe BekTopa: d = {4,5,2}; b = {3.0,1}; ¢ = {-1,4,2};d = {5,7,8}.
a) JI0Ka3aTh, YTO BEKTOPHl d,b,¢ 06pasyroT 6asuc W HAHTH pasjioKeHue BeKTopa d B HTOM
Dasuce:
6) HalTH KOCHHYC yIyIa MeLy BeKTopamMu d u b |
B) HAWTH AJMHY BeKTOpa g = d + 2b + 3¢ .
PeliTnHr-konTpoan Ne 3
KonrponsHas paGora Ne3 «Anamurnueckas FEOMETPHSI

Bapuanr 1
1. Haiiti yrom Mexty npsmoi i A ;3 il B INIOCKOCTEIO 3X —z =10,
x2 y2
2. Onpenenuts GOKYCH IUIHIICA % + = 1.

3. HNaubl BepIIUHEI TpEyronbuuka A(2,6), B(4,-2), C(-2,-6). CocraBuTh ypaBHEHHE BHICOTHI U3
BEPIIHHEI A 1 ypaBHEHHE MEIHaHbl U3 BepIIHHbI C,



Camocrostensnas paGora CTYAEHTOB

Tunosoii pacuer Nel «Marpuusl. Onpegeanrenn. CHeTeMbI»

Bapuanr 1
1. HaiiTi 3HaUeHHE MATPHYHOrO MHOTOYICHA f(A) =24 -34+7E ,rne
1 0 -9
A=|-7 3 =2
5 3 3

2. Bpluucnuts onpejenurtens YETBEPTOrO MOPsI/IKA:
a) pasioKeHHeM 110 CTpoKe (M cTonoiy);
0) 1o CBOUCTBY ompeesuTes (oOHyIIEHHEM CTPOKH HIH CTOIOIA).

2 -1 1 10

3 1 -4 -10

4 3 -3 0

2 1 © 1

3. HalTk paHT MaTpUIIBI M YKA3aTh O/(MH H3 GA3UCHBIX MHUHOPOB

1 2 3 0

01 11

1 3 41

4. PemmnTh cHCTEMY JIMHEHHBIX ypaBHEHH: IEPBYIO CHCTeMy MeTojoM [aycca, o
(opmynam Kpamepa u merosmom obparHoil MAaTpHIBI, BTOPYIO CHCTEMY - METOIOM

I'aycca

3x+Ty—z==-2 Sx=-3z=0
x+4y+5z=3 , 2x—y+z=10
2x—y+3z=8 3x+y—-4z=-10

5. [Jlnst Marpunel u3 3ananus 1 Haiita o6pariyio MAaTpHUIly ¥ CIeJIaTh IPOBEPKY.
6. Pemmre MaTpuunoe ypasuenue AXB=C, rie

I 3 1 -3 4 3
A= , B= , C= :
2 -1 2 -3 1 -2

Tumosoii pacuer Ne2 « Bexropnas anre6pa»
Bapuanr 1.

1. Jlaubl 1eKapTOBBI IPAMOYTOJIBHEIE KOOpZIHHATEI BEPIIUH IIMPaMuLbl A4 A, 4, A, . Haiitu:

1) yron a Mmexny pebpamu A A, m A A

2) mwromane rpanu A4, A4, A, ;

3) oObem mupamuipr;

4) JUTMHY BBICOTEL, OIYIIEHHOM U3 BEPIIHHBI A, HA IPaHb A4, 4,.
Bapuant 4, A, 4, A,

1 (-2;0;2) (2;3; 14) (-6; -3; 14) (1;-4; 14)

2. JlaH®l TPH TOYKH (xA;yA), (xB;_yB), (xc;yc).




a) TMPOBEPHTD, YTO HTH TOUKH HE JIEKAT Ha OJIHOH NIPSAMO, T.€. 06pasyroT
TPEYroJILHHUK;

b) BBIMECIMTE MApaMETPHI TPEyrONBHITKA (0@ kb, mepuMerp, Bemmarny yria C -

C) HaiTH mIHHY Menuanbl AM:

d) Hammcarh ypaBHEHHE ONMHCAHHOIN OKPY)KHOCTH.

Bapuanr | x Ya | X | Yo | Xc | Ve
1 15 (-13] 7 |-13 |14 | 14

Tunosoii pacyer Ne3 « Ananuruveckas reoMeTpHsD)
Bapmanr 1.

1. Jlane! koopuHATE! Bepimmy TPEYIrOJIbHHKA A(x Py ) ; B(x M ), e (xC; Ve )
a) HalMCaTh YPaBHEHHS CTOPOH TPEYTOJIbHUKA;
b) mamucars ypasHenwue BricoTHI BH |
C) Haiiti muuny BH ;
d) ypaBHeHme MesmanbI AL:
€) JUIHHY 3TOMH MEIHAHEI;
f) meHTp TSKECTH TpEyTONBHUKA;
g) Hamwcath yparHeHue GuccexTprcH yriia C
h) momane Tpeyroasauxa,

Bapuanr | x, | y, | x g | Vs | Xc | Yo
1 15 |-13| 7 |-13| 14 | 14
2. Jlaubl IEKapTOBBI IPSAMOYTOJILHEIC KOOpZIMHATLI BEPITHH UpamMubl 4, A, A, A, . Haitru:

a) ypaBHEHHE IJIOCKOCTH I'PaHH A4, 4,5

0) yron S mesxmy pebpom A4, nrpanpio A 4, 4,;

B) YPABHEHHE BHICOTBI, ONYINCHHOM 13 BEPIIMHEL A, Ha Tpaub A A, 4, .
Bapuanr A, A, 4, A,

1 (-2, 0;2) (2; 3; 14) (-6; -3; 14) (1; -4; 14) ]
3. 3apana mnockocts & 11x—16y—8z—16 =0 u Touka M (1; 1; 0). Hanucars ypaBHenue

IUIOCKOCTH, NPOXOJSIIEH 4Yepe3 TOUKYy M NapaIeNbHO IUIOCKOCTH (X . Haiiru
PacCTOAHHE MEXIY INIOCKOCTIMHM.

4. Hanucare ypaBHenue miockocry, IpOXoJsIeH Yepes Toukn M, u M,

HNEPHEHANKYISIPHO 3aIaHHON TUIOCKOCTH (X .

Bapuanr ITnockocts o M, M,
1 —20x-9y+12z-24=0 | (2;2;0) | (14; 1; 12)
5. Jlama npsivas [ : x-2—2 = y—ll = 22_1 u touka M (2; 0; 2). Hanucats:

1) ypaBuenue miockoctu « , npoxomsimeit 4epes npsiMyIo [ U Touky M ;
2) ypaBHEHHE IUIOCKOCTH /3, IPOXO/AIICH Yepe3 TOUKy A IepIeHMKYISPHO IIpsAMOii / ;

3) KAHOHMYECKUE ypaBHEHUS IPAMOI /1, IpOXosieit 4yepes TOuKy M
NEePIEeHAMKYJIIPHO MPAMOL /.



Bounpoce! k 3auéry

ju—y

YMHOX€EHHE MaTpHII).
ChopmymuposaTs ocnoBHbIC CBONCTBA OIIpe Ie/IHTEICH.
Berunenmts onpenenurens sanannoi KBaJIPATHON MaTPHIIEL.

W

OosbIe uKca ypaBHEHMH, uMeeT HEHYJIEBBIE PEIlCHHU.

PemuTe cucremy nmuneiinbx ypaBHEeHHH MeTosoM ["aycea.

[one3ysics Gopmymamu Kpamepa, pemurs CUCTEMY JIMHEHHBIX YpaBHEHHIA,
Pemuts cucreMy nuneHHBIX YPaBHEHHH MaTPHYHBIM METOJIOM.

© %N o

Hatitu ®HP onnopoznmoii cucremsr YPaBHEHHIA.
10. Haiiti marpury, 00paTHYIO 3a1aHHOIH.
11. Pemmurs Matpuunoe ypasnenne BUna AX=B,XA=B.

Bemonuute JNEHCTBHS HaJI MaTpuuaMu (CJ'IO)K@HI/IG MaTpHL, YMHOXCHHE MaTPUIBI HA YHCIIO,

. JlokasaTs, 4To 0JIHOPOHAS CHCTEMA JTHHEHHbX YPaBHEHHH, y KOTOPOI YHCIIO HEM3BECTHEIX

YCTaHOBHTB, HMEET JIN OTHOPOAHAS CHCTEMA JIMHEHHBIX YpaBHEHHH HCHYJICBEIC PEIICHHS.

12. Haiita panr martpuimr METONOM OKaHMILIONIMX MHHOPOB H METO/IOM SJIEMECHTAPHBIX

1peoOpazoBanuii,
13. Haiitu jymany BEKTOpa M €r0 HAIPABIISIONHE KOCHHYCHI.
14. Haiitu ckansproe, BEKTOPHOE, CMEIIaHHOE IPOU3BEICHHS BEKTOPOB.
15. CocraButs ypaBHenune IPSAMOH, 3a/laHHON B IByMEPHOM [POCTPAHCTRE,
16. CocraBurh yparHenue IPAMOH, 33/IaHHOI B TPEXMEPHOM IIPOCTPAHCTBE,
17. Haiitu paccTosiHue OT MaHHOM TOYKH J0 3aIJaHHOU IPSAMOIL.
18. CocraBuTs ypaBHenue IITIOCKOCTH, 3aIaHHOM B TPEXMEPHOM IIPOCTPAHCTEE.

19. Ucenenopats B3auMuoe pacronosxerue IPAMBIX M IUIOCKOCTEH, 3a/[aHHBIX B TPEXMEPHOM

IIPOCTPAHCTBE,
20. HaHTH yriibl Mexy JaHHBIME IIPSIMBIMH.

21. HaliTH yrisl MeXTy TaHHBIME MITOCKOCTSMIL

22. Haitte yritst MEXIYy NaHHBIMH IIPAMOM H IUIOCKOCTBIO.

23. KpuBbie BTOPOro nopsiaxa: OKPY?KHOCTB, SIIIHIIC, rHepOora, mapabona.

3agaum k 3auéry

2 1 -3
. Haiitn f(4),ecma A=|1 1 0|, f(x)=—-x>+5x+8.
5 -4 6

2. PemnTh CHCTEMY IHHEHHBIX ypaBHeHHH 110 (opmynam Kpamepa, metomom I aycca,

METOJIOM 0OpaTHOH MaTpPHIBL:

3x-5y—-6z=-9
3x+y+z=5
x—4y—-2z=-3
3. Pemmts MaTpuyHOE ypaBuenue AXB =C, rae
1 0 -1
A:_L ;1,B= 0 2 -3, C:_: ;’f
-4 1 3
-7 -3 -7

4. Haiitu o6paTHyio MaTpuIy u crenars npoBepky | 9 -6 4
5 7 -3



1 -3 17 -14 22
5. Haiitu panr Marpuuer |[—2 1 3 3 -9
-4 -3 11 -19 17

6. Haittu yron MEXIY BEKTOpaMH ABu ATé, rae A(1;—-1;0), B(4;3;-2)u C=1:825%,

7. Haiitu BEKTOPHOE IPOU3BE/ICHHEC BEKTOPOB ABwu AC, rne A(—2:1: 2}, B(1;0;-2)um
C(;4;3).
8. Haitru miormas Tpeyroipuuka ¢ sepuaaamu A(1;2;0), B(3;2;)u C (~2:1,2).

9. Haiitu cmemannoe IPOH3BENICHHE BEKTOPOB ABu AC » Tie A(-2;1;2), B(1;0;—2)m
C1;4;3).

10. TTpoBeputs, nexar mum TOuKH A(3s7~2), B(31;=1), C(9;4,-4), D(1;5;0) B onmoit
IUIOCKOCTH.

11. Haiitu o6Bem IIHpaMUIbL ¢ BepimHaMu A(5;1;4), B(1;2;-1), C(3:3:-4), D(2;2:2).

12. lana nupamuna A A, 4,4, 4,(-1;3;2), A, (1;4;4), 4,(—6;5;—12), A,(=1;6;5) . Haiitu
ATHHY BBICOTBI, O IEHHOW U3 BEpIIHHBI A, Ha IPaHb A 4,4,.

13. Hamucats ypaBrenme TUIOCKOCTH, IPOXOZAmEH yepe3 Touky M (-1;1;2) HapajuiesibHO
IUIOCKOCTH ¢ :18x — y — 62 — 26 = 0. Haiitn PacCTosHuEe MEXKY TUIOCKOCTSAMH,

14. Hanucates  ypaBHenue IUIOCKOCTH, MpOXOXsiied dvepe3 Touky A (2,-3;1) =un
HCPICHANKYIAPHO IIIOCKOCTAM & : X +3y—z+3=0 u B2x+y-2z+1=0.

15. Hanucats ypasHenue IiockocTH, npoxonsmeit yepes Toukn M, (1;0;-1), M,(2;2;3)n
M,(0;-3;1).

16. lansr Tpu Toukn A(3;-13), BQ21;-1), C(10;-4). Tpebyercs:
a) BBIYUCIIUTH 1apaMETpPbL TPEYTOJIbHUKA (1I0IIa/(b, IEPUMETD, Benmuyuny yrioa C);
0) HamucaTh ypaBHEHHE MeHaHbl AM :
B) HAIIMCATE YPABHEHHE BEICOTEI yrima C.

17. CocraButs ypaBHenue u TOCTPOUTE JIMHUIO, KaK/1asi TOYKa KOTOPOH OJMHAKOBO yaieHa
OT TOUKH A(0;2)m mpsimoii y —4 =0,

18. bonbmas oce suanca pasna 12, a mupexrpucamu ciyxar npsamele x =+12. Hajitu
YPaBHEHHUE JJIJIUIICA U €T0 IKCIEHTPUCHTET.

19. Berwenurs  mromans TPEYroJbHUKA, 00pa30BaHHOTO ACHMIITOTAME runepOosl
x*—y? =1 u npsimoit x =1.

II cemecTp

Peiirunr-konTpoan Ne 1
Kourponsnas pabora Nel «/Tuneiinoe RPOCMPAHCMEO»
Bapwuanr 1

1. Kaxue u3 cnenyomux npeoGpazopammii J npoctpaHcTBa R" SBNAIOTCS IMHEHHBIMM:
a) f (56) =d(d - puxcupoBaHHLIH BEKTOD);
o) f (JE) = A%, A =0 (A - puxcuposannoe YHCITO);
B) f (56) = (J?, E:)l; (a,b - (huxcHpoBaHHbIE BEKTOPHI);
r) f(xl,xz,x3)= (2xf,3x2 +%Xy5 5 +xl)?
2. VcenenoBare Ha IMHEHHYIO 3aBHCHMOCTS CHCTEMY BEKTOPOB
a) @={7,1,-3}; b = {2,2,-4}; ¢ = {3,-3,5};
6) L tgx; ctgx na (0;7/2)
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PeiiTunr-konrpoan Ne 2
Kontpomnsnas pa6ora Ne2 «/Tuneiinsie onepamopuly

Bapuanr 1
l. Matpuna 4 jHeiiHoro mnpeoGpaszosanus J B Hexotopom Gasuce &,,é, mMeer By
1 2 . ,
= g Haiitn marpuny A" npeoGpazosanms f B HOBOM 6asmce, cocrosumeM u3

' !

BCKTOPOB €, =€, +¢€,,¢, = ¢, + 2¢,.
= — -} =) =/ S -
2. Hatitu xoopImHaTHI BekTOpa X B 6Gasuce (¢/,€,,é]), ecnu oH 3amaH B Gasuce (€82, )
wi o = 5.
€ :el+€2+—6-€3,

X ={6;6;2}.

©)

= —J€, —&,,
-/ = — -
e; =—e +e,+eé,.

PeiiTnar-koaTposn Ne 3
KonTponsuas pabora Ne3 «Keadpamuunwie Gopmbr. Inemenmot nuneiinozo
npOSPAMMUPOGAHUSY
Bapuanr 1

1. TlpuBecTy K KAHOHHYECKOMY BHLY KBajpaTHyHyio hopmy f =27x] —10x,x, + 3%,
2. Pemwtp rpauuecku 3anady THHEHHOTO IPOrpaMMHPOBAHHS Z = X, + X, —> max
5x, —2x, 25
X, +3x, <18
2x, +x, 216
x 20,x, 20.

CamocrosiTennuas padora cTyaenTon

Tumnosoii pacuer Nel «JIuneiinnre onepaTopbi»
Bapuanr 1

-2
1. Haiitu coGcTBeHHBIE YHCTa i COGCTBEHHBIC BEKTOPEI MATPHITBI| — |

=2 2
2. HccnenoBaTh Ha JTHHEHHYIO 3aBUCHMOCTE CHUCTEMY BEKTOPOB d = 1 4, 6 , b= 1 -1, 1
¢ =1,1,3}.
3. Ilyers x ={x,,x,,x,}, Ax = {x, - 2x, +3x,,x, +X5:% ~%),
Bx ={2x, —3x;,2x,,x, + x,} . Haittu (B- 4 -3B)x.
4. HaiiTi KOOpIMHATEHI BeKTOpa X = {6,— 1,3} B Gasuce (4, .8y, ), €CIM OH 3a/1aH B 6asuce
@.6,.¢,)

=e, +ée, +2¢,

B

a, =2e —eée,
a; =—e, +é, +¢é,
Tunosoii pacuer Ne2 «Kpaapatuunsie opmbi»

Bapmuanr 1
1, HpHBeCTH KBa/IPATH4HYIO (POPMY K KAHOHHIECKOMY BHIY

xI +4x,x, +4xx, +4x,x, +4x3 ;

12



2. IlpuBectu x KalnOHHYECKOMY BH/ly YpaBHEHHE apaboibl x = 244 Yd ;

Tunosoii pacuer No3 «demenTI JIMHEIHOT0 MPOrpaMMuUpoBaAHI»

Bapmanr 1
1. Pemmts rpadmaecku 3anaqy IMHEHHOro IPOrPaMMHPOBAHHS z = X, +3x, —> max
X —x,<1
2y +xy =2
X —% 20
¥ a2l =0,

2. Pemmts 3amauy muneiinoro IIPOTPaMMHPOBAHUSA CHMILIEKC-METOIOM
z =8x, +7x, + x, — max

X —2x) —3x, —2x, =12
4x, +x; —4x, —3x, =12
5%y + 5%, + x5 +x, =25
Xpsvoon g 20,
3. Pemmts Tpancmoprayio 3amauy.
Ha Tpex cknanax ontosoii 6a3pr COCPENOTOYCH I'Py3 B kosmuecTBax 180, 60 u 60 e,

ITOT rpy3 HEOOXOUMO nepesesTd B 4 marazuna. Kaxnsiii u3 Marasunon JOIDKEH
HOTYIUTE cooTBETCTBEHHO 120, 40, 60 1 80 €. rpy3a. Tapudsr nepesoszox samarores

2 3 4 3
Matpuned ¢ =5 3 1 2|.Cocrapurs mwian NIEPEBO3OK, IPH KOTOPOM 001I1ast
21 4 2

CTOUMOCTB IIEPEBO30K MUHUMAJILHA.

Bonpocer k 3x3ameny

Omnpenenenue, aKcHOMBI 1 IPUMEpBbI INHEHHOTO IPOCTPaHCTRA.

JIMHeHHAs 3aBUCHMOCTB, PA3MEPHOCTD i Gasuc B JIMTHEHHOM IIPOCTpaHCTBe,

QopMyIIbl IEpexosa K HOBOMY Oazucy.

IIpeoGpasoBamue koopauuar BEKTOpa IpH 3aMeHe Oaszuca.

ITogmMHOXeCTBa MHHEHHOTO IPOCTPAHCTRA.

Omnepanun ¢ snemenTamu uneiiHoro IIPOCTPaHCTBA B KOOPAUHATHOM IIPEICTABIICHHUIL
H3omopdusm nuneiinbix IIPOCTPAHCTB.

Onpenenenne opnpocrpanctsa.  Iloxmpocrpancrsa,  o6pasosanmbie PeLICHHAMHU
OJIHOPOAHOM JIMHEHHOH CHUCTEMBI YpaBHEHHIA.

9. Jluneiinbie omepatops (ocHoBHBIE IOHSTHS). JIeHCTBHS C THHEHHLIME orepaTopammu.
10. Marpua sunelinoro oreparopa.

11. CobGerBennbie uneta i cobCTBeHHbIE BCKTOPBI JIMHEHHOI0 o1eparopa.

12. Xapaxrepucruueckoe ypasuenue.

13. Onpenenenne esxmmnosa IPOCTPAHCTBA U OCHOBHBIE CBOMCTBA.

14. Hepagencrso Ko — Bymskorckoro, nepasenctso TPEYrOJLHUKA.

15. OpronopmupoBanusiii 6azuc, Oproronanusamnus 6azuca.

16. Oproronanshbie MaTpuIs! u OIICPATOPHI B EBKIIMIOBOM IIPOCTPAHCTBE.

17. Oproronansusle fomonHenns u OPTOTOHATLHEIC IPOCKIHH B €BKJIMI0BOM IIPOCTPAHCTBE,
18. ConpsiKeHHbIe OnepaTops! B eBKIHIOBOM IIPOCTPAHCTBE.

19. CamoconpsnkeHHBIE OIIEPaTOPHI.

20. OproronansHbIe ONEPATOPEL.

PO B e b b e
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2]

23

29,
26.

- Kanparnunsie popmer., Marpuua xBanparnanoit opmor
22,

Meron Jlarpamixa.

. Kpurepnit Cuissectpa.
24,

['eomerpuueckas unrepnperamus 3amaqn JIMHEHHOTO IPOrPAMMHPOBAHHS B CIIydae IBYX
liepeMeHHpIX. I'papuuecknii metos pemenmus.

CHMILIEKC-METO | peleH st 33134 JIHHEHHOTo IIPOrpaMMUPOBAHHSL.
Tpancropruas 3amaya.

3ajaum k sx3ameny

1. Jlokasars nepaBencTBO Komu-Bynsikosckoro.
2. BBIMONHUTE A€HCTBHS Hay BEKTOpamu B Rn. HaiiTi jutnHb BEKTOPOB H YIJIBI MEXKTYy HUMH,
3. Berumenuts ckansproe NIPOU3BEICHHE BEKTOPOB B RA.
4. Haiity panr u 6asuc NanHo# CHCTeMbI BEKTOPOB. Pa3noxuTs 3a1aHHbIH BEKTOP 110 JIaHHOMY
bazucy.
5. Jloxasats, 4to mobas cucrema HCHYJICBLIX ITOTIAPHO OPTOTOHANBHBEIX BEKTOPOB JIMHEHHO
HE3aBHCHMA,
6. Hccnenosare JaHHOE IIOAMHOXECTBO BEKTOPOB JIMHEHHOTO NPOCTPAHCTBA W BBLICHUTD,
JBJIACTCS JIA OHO JIMHCHHBIM TIOAIPOCTPAHCTBOM.
7. llpeobpasoBath KOOpAHHATEL BEKTOpa IIpH 3aMeHe Oa3zuca.
8. Haitru Matpuny nammoro nuneitHoro oneparopa.
9. Ilpeobpazopare Marpumy uHEHHOTO oneparopa pH 3aMene Oasuca.
10. Haiitu coGcTBEeHHBIE 3HAYEHUS H COOCTBEHHEIE BEKTOPBI 3aJaHHOM MaTPHIBL.
11. loxasatb, 4o co6GCTBEHHBIC BEKTOPbI, COOTBETCTBYIOIIHE PA3IHYHBIM COOCTBEHHEIM
SHAYCHHAM MaTpPHILIbI, TIMHEHHO HE3aBHCHMEL
12. Haiitu cobersennsie BCKTOPBI TIMHEHHOTO Ipeobpa3oBaHmsL.
13. Ilpusectr kBampaTHunyiO (hopmy Kk HOpManBHOMY BHTY MeTOOM Jlarpamxa.
14. Ilpusectn  kBanparuanyro dbopMy K kaHOHHUYeCKOMY BUIY OPTOTOHAJBHON 3amMeHoid
KOOpZAHHAT.
15. Pemuts rpadudecku sagaqy nuneitnoro NIPOrpaMMHUPOBaHHS,
16. Pemmurs 3amauy nuneiinoro IIPOTPAMMUPOBAHKS CUMILIEKCHBIM METOJIOM.
17. Pemure tpancnopruyio 3a7aqy.
7. YYHEBHO-METO/JUYECKOE 1 WHO®OPMAIIMOHHOE
OBECIIEYEHUE TUCHUILIAHEI.
[ No Haspanue u BoIxombIe nanmble Hanume B anexrponnoit
n/m | (aBTop, BHI U3JIaHHS, U3IATENBCTBO, H3[aHHUs, 6ubmorexe Bal'V
KOJIMYECTBO CTPAHMIT)
1 2 3
OcuoBHas uTepaTypa
Brlcimas matemaruka. Jluneiinas anredpa u http://www.studentlibrary.ru/book/ISBN97
| | AHAIMTHYECKAs FEOMETPHSI [ DIIeKTPOHHBIH 85922115827.html
pecype] / I'epopxs I1.C - M.: ®U3MATIIUT,
2014. - 208 c. - ISBN 978-5-9221
Anre6pa. Koneunomeprbie npocrpancrsa. http://www.studentlibrary.ru/book/ISBN97
Jlnneiinsie oneparops! [DmekTponHpiii 85704224549 html
2 | pecype]: kype nekmumii / 10.B. Kouyerosa, E.E.
[upnrosa. - M.: TIpomereit, 2013. - 80 c. -
ISBN 978-5-7042-2454-9
3 AHaITUTHIECKAs: F€OMETPHS U THHEHHAS http://www.studentlibrary.ru/book/ISBN97
anrebpa. [DnexTponusi pecype] / Kamomuen 85922112901 .html
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C. b. - 2-e w311, ucnp. u jom. - M..:
OU3MATIINT, 2011. -168 c. - ISBN 978-5-
9221-1290-1.

KBaapatuunsie popmer u MaTpuis:

http://www.studentlibrary.ru/book/ISBN9O7

Bnagumup: Usa-so Biaamum. roc. yu-ta, 2011.
— ISBN 978-5-9984-0159-9,

4 | [Omexrponnsi pecype] / Edumon H.B. - M.: 85922110495.html
OU3MATIIAT, 2012. - 168 c. - ISBN 978-5-
9221-1049-5,
Kypc anre6psr. [DnexTponmbiii pecype] / http://www.studentlibrary.ru/book/ISBN97
5 BunGepr 3.B. - Hosoe mnauwue, nepepad. u 85940576853.html
non. - M.: MITHMO, 2011. - 592 ¢.: ui. -
ISBN 978-5-94057-685-3.
Jononnureannas aurepaTypa
Pentenne 3amau u3 xypea ananmuTHuecKon http://www.studentlibrary.ru/book/ISBN97
TCOMETPHH M JIMHEHHON anreGpsl 85922114806.html
I | [Dnexrponnsiii pecype] / Beknemumes J.B. -
M.: ®USMATIINT, 2014 - 192 c. - ISBN 978-
5-9221-1480-6
COopuux 3amau no anreGpe [OnexTponnsit http://www.studentlibrary.ru/book/
pecype]: yue. 1ocob. st Bysor / Apikanues ISBN9785940574132. html
2 |A.B. - HoBoe usnanme, mcmpaenennoe - M.
MITHMO, 2009. 408 c. - ISBN 978-5-94057-
413-2.
AHajuTHYCCKasT TEOMETPHS M JIHHeHHas http://www.studentlibrary.ru/book/ISBN97
anrebpa. [Dnektponnsii pecype] / Kamomes | 85922112901 html
3 |C. B - 2-e wmn, HCIIp. H jon. - M.:
OU3BMATIIAT, 2011. -168 ¢. - ISBN 978-5-
9221-1290-1.
Kypc anrebppr.  [Daexrponnsrit pecype] /| http://www.studentlibrary.ru/book/ISBN97
4 BunGepr 3.5. - Hosoe u3nanue, nepepad. u | 85940576853.html
Jgom. - M.: MIIHMO, 2011. - 592 c.: wn -
ISBN 978-5-94057-685-3.
Kypc ananutudeckoit reomeTpuu u nuHerHoOi http://www.studentlibrary.ru/book/ISBN97
anreOpel [OnexTponHsli pecype]: Vue6. mis | 85922109796  html
5 | By3oB. / Bexnemumies [1. B. - 12- u3p., ucrp. -
M.: ®U3MATIINT, 2009. 312 ¢. - ISBN 978-
5-9221-0979-6.
Hy6posun H.H. 3anaunuk mo Matematuke. 1- http://e.lib.vlsu.ru:80/handle/123456789/3
it cemectp. / H. Y. Jly6posum; A.IO. 063
6 | Tyxramup3saes; Biagum. roc. yu-1.—

8. MATEPUAJIBHO-TEXHUYECKOE OBECIEYEHUE,

MaTepHaJIBHO-TEXHI/I‘IGCKOG obecneuenue AUCIHILIMHB]I BKJIIOYAET:

KaenpaibHbIe MYyJIbTHME THHHBIC cpencrsa (ayn. 230-3);

JNIEKTPOHHBIC 3aITHCH J'IeKlIHfI;

000pyI0BaHUE CHEIHATH3HPOBAHHOM Jaboparopuu (230-3);

KOMIIBIOTEPBI  CO  CHENHAM3UPOBAHHBEIM NPOIPaMMHBIM  OOECICUCHHEM BUPTYaIbHBIX
npubopos.
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Pabouas nporpaMma cocTaBiieHa B COOTBETCTBHH C TpeboBanusamMu PI'OC BO 1o Hanpasnenunio

02.03.01 «MaremaTnka 1 KOMIBIOTEPHBIC HayKi».

ABTOp: 101eHT Kaenpsr Aul’ / 7¢)/ ITpoxoposa T.B.

2 & G grees P S '2,/ o )
PerieH3enr: / a/zé(c} /’J 3685w dj/yge,()p W{;c A7, 79
"4/( /ﬂc/(/)c’»g/uzﬂn,//’(/?veﬂq
,/g;ﬂfcgn crEr /B

Iporpamma pacemotpena u onoGpena Ha 3aceanum Kadepsl areGps! i reOMETpHH
Tpotokon Ne 745 ot 2907 /5 roja

3aB. xapeapoii &W / f/‘—/ Jy6posun H.H.

Paboyas nporpamMma paceMortpena u o06peHa Ha 3aceiaHuu Y4eOHO-METOIHYECKOH KOMHCCHH
Hanpasiienus 02.03.01 «MatemaTnKa 1 KOMIIBIOTEPHEIC HAYKI)

I[Iporoxomn No éé br AG AT j/ ~\ rona
IIpencenarens xomuccuu /( 7’{ JlaBemoB ALA.

IIporpamma mepeyrsepixieHa:

Ha y4eOHBIi ro, mpoTokon Ne oT

3as. xadenpoit

Ha y4eOHBIi roj, mporoko Ne oT

3aB. kadenpoii

Ha y4eOHBIH roj1, POTOKOI Ne oT

3aB. xadenpoit
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