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1. IEJIX OCBOEHUSA JUCIUIIJINHBIL.

Hucnumana “Jlunelinas anreGpa” obecrednBaeT IOATOTOBKY 110 CIEAYIOIUM paseiaM
MaTEeMaTHKH: JIHHEHHOH anreOppl M aHAIMTHYECKOH IeOMeTpHH, MaTpHYHOr0 HCUHCICHHS,
BEKTOPHOTO HCYHUCIIEHHS, THHEIHOE MpOrpaMMHpPOBAHHE.,

LlemsiMu OCBOEHHS TUCHHIUIMHEL SIBISFOTCA:

1. @opMupoBaHHE HABBIKOB JIOIMYECKOIO MBILIIEHHS.

2. DOpMHMPOBAHHE MPAKTHYECKUX HABBIKOB HCIIONB30BAHUS MATEMATHUICCKHX METOIOB
JIMHEHHO#H anreOpsl K IHHEHHOro MporpaMMHpPOBaHHSL.

3. OsHakomyieHHe ¢ OCHOBAMH TCOPETHYECKHX 3HAHMH MO KIACCHYECKHM pasieliam
MarTeMaTHKH.

4. ITonroroska B 06IACTH MOCTPOCHHS M HCIOIB30BAHMS PA3IHYHBIX MATEMATHUECKUX
MOJIeNIeii Ha OCHOBE METOJIOB IMHEHHOM anreGphl ¥ JIMKHEHHOTO IPOrPaMMHUPOBAHMSI.

2. MECTO JUCHUILJIMHBI B CTPYKTYPE OIIOII BO.

Hucruiumna «JInneiinas anredpay OTHOCHTCS K JMCIUILIMHAM 0a30BOi yacTy.
Bsaumocease c Opyzumu oucuuniunamu

Kypc «Jluneiinas anrebpa» OCHOBBIBAETCS HA 3HAHHM ILIKOJBHOTO Kypea apu(METHKH,
ayreOpsl U TEOMETPHH.

HOJIY'—IGHHBIG 3HaHHA  MOTYT OBITL  HCIONB30BaHBI BO BCEX 0Oe3 HCKIIKOYCHHUSL
06Ul€Hp0(1)ECCHOH3.HBHBIX JHCIHIUIHHAX, a TaK X¢ JUCIHUIIIHHAX €CTECTBCHHOHAYYHOI'0 [THKJIA.

3. KOMIIETEHIUHA OBYYAIOIIEI'OCSI, ®OPMUPYEMBIE B PE3YJILTATE
OCBOEHMHA JTUCITAITJINHBI.

BbIinycKkHUK, OCBOMBIIHK IporpamMmy OakalaBpHaTa, JOJDKeH O0JaiarTh CIeqYIOHMH
obmenpodeccuonanbubiMu KomneTenmuamu (OITK):
® FOTOBHOCTBIO HCIIONB30BaTh (D)yH/IAaMEHTAIBHBIC 3HAHHS B O0JIACTH MaTEMATHYECKOIO
aHaJIM3a, KOMIUIEKCHOTO H (DYHKIMOHAIBHOTO aHAIN3a, anreOpbl, aHATUTHICCKOW reoMeTpHH,
nuddepennanbHOR TeOMETPHH H TONONOTHH, JU(GdepeHIMaTBHbIX YPaBHEHHH, JUCKPETHOM
MaTeMaTHKH M MaTeMaTHYECKOH JIOTHKH, TEOPHH BEPOATHOCTEH, MATEMaTHUCCKON CTATHCTHKH U
CIy4YalHBIX TIPOIECCOB, YHCIEHHBIX METOJOB, TEOPETHUECKOH MEXaHWKH B Oyjyiuei
npogeccronansHoi gesrensHoctr (OITK-1).
B pesynbratre OCBOGHMS IMCHUIUIMHBEI OOYYAIOIIMHACS MODKEH O0JIaIaTh CIEAYIOIUMU
npogeccuoHanbHLIMU KominereHuuamMu (I1K):
e crnocoOHOCTBIO K ompejesieHdio o0mux (opM H  3aKOHOMEPHOCTEH OTHeNLHOM
npeaMeTHoit obnactu (ITK-1);
® CIOCOOHOCTBIO CTPOrO JIOKA3bIBaTh yTBEpXKJIEHHE, CHOPMYIHPOBAThL PE3YIILTAT,
YBHJIETH CJIEJCTBUS NoJIydeHHOro pesyibTara (I11K-3);
® CrIIOCOOHOCTBIO K OpraHW3aldi y4eOHOH MesITEeIHHOCTH B KOHKPETHOM IpeMeTHOMH
obnactu (MareMaruka, (puszuka, uapopmaruka) (ITK-9).
B pesynprare OCBOEGHHMSI JHCUMIUIMHBI oOydarolmuics JOJDKEH IeMOHCTPHPOBATH
CJIeAYIONINE pe3ybTaThl 00pa3oBaHHUs:



3Hars:

- QHAJIMTHYCCKYIO TEOMETPHIO, MHOTOMEPHYIO €BKIHI0BY reomerputo (ITK-1);
- maHeknyro anredopy (OITK-1);
- OCHOBBI JIWHEHHOrO nporpammuposanus (OITK-1).

Ymern:

- IPUMEHATH TCOPETHHYECKHE 3HAHKS IIPH PEIEHHH MaTeMaTHeckux 3azay ([TK-3);

- IPOBOZUTE AHAJH3 U 00pabOTKY MaTEMATHYECKHX 3aJ[ad C LENBIO UX JIMHEAPH3AIIHN 1

reomerpusanuu (ITK-1).
Biajers: 0CHOBHEIMH IPHEMAMH pelIeHHs KIACCHUECKHX 3a/1a4 TMHeH O anreOpsl,
AHATATHYCCKON I'eOMETPHH U IMHEHHOTO IporpaMmupoBanus (11K-9).

4. CTPYKTYPA U COAEPKAHUE JUCIHATLINHBI.

O6mas TPy 0eMKOCTh AUCIMILIAELl COCTABISIET 6 3aUCTHBIX €HHHMIL (216 yacoB): 4 3aueTHBIX
¢/MHAIEL B 1 cemecTpe M 2 3a4eTHBIX SHHHIEI BO 2 cemecTpe. PachpesielieHne TPyL0eMKOCTH TI0
BHUJIAM 3aHATHH B CEMECTPaX NIPECTABIIEHO B TAOIIHMIIE.

Bunb! yuebHo#t paboThl, O6nem DOpMEI TEKYIIIEro
BKJIIOYasl CAMOCTOSITETIBHYIO yueOHOH KOHTPOJISA
g paboTy CTYJIEHTOB paboTsl, ¢ YCIIEBAEMOCTH
Pazpen = 5 H TPYJI0EMKOCTh (B yacax) IIPUMEHEHHEM (no Hedensim),
Ne | (rema) | g § I - MHTEPaKTHB- dopma
/Mt | THCIHIIY § 2 A8 (8 c o, |HBIX METONIOB | IIPOMEXYTOUHOIH
HEI % Er CE* § E §* g g % O * | (B yacax / %) aTTeCTAIuH
= é % g % % % E* % O E (no cemecmpam)
Vla, ['Q S
= = X
I | L1, )2 1,2 2 4 4 3/50
2 1.3 3,4 2 4 4 3/50
3 1.4 5,6 2 4 KP Nel| 6 3/50 PeiTHHT-KOHTPOIL Nol
4 L5 7,8 2 4 8 3/50
5 [1.6-1.8 1 9.10 | 2 4 8 3/50
6 1.9 11,12 | 2 4 KP Ne2 | 6 3/50 PefiTuar-konTposs Ne2
7 1.10 13,14 | 2 4 6 3/50
8 1.11 15,16 | 2 4 6 3/50
9 1.11 17,18 | 2 4 KP Ne3 | 6 3/50 PeiiTuHr-KoHTpoIH No3
DEOHOICO 18 36 54 27/50 | Dxsamen
B I cemecTpe
1 |21-23 1;2 2 2 2 2/50
2 | 24,25 3,4 2 2 ! 2/50
3 126,27 5,6 2 2 KP Nel| 2 2/50 PeliTuHr-koHTpOIH Nol
4 128,29 (2| 7,8 2 2 6 2/50
5 R.10G,2.11 9,10 | 2 2 6 2/50
6 212 11,12 | 2 2 KP No2 | 4 2/50 PeHTHHT-KOHTPOJIB No2
7 2.13 13,14 | 2 2 4 2/50




Bupe! yaeOHo#t paboTeI, O0beMm DopmBI TEKyIEro
BKJIFOYAsl CAMOCTOSITEBHYIO yueOHoif KOHTPOJISL
g paboTy CTYICHTOB paboTsl, ¢ yCIIEBAEMOCTH
Paspen ol 8 ¥ TPYNOEMKOCTH (B Yacax)  |IpHMEHEHHEM (no nedenam),
Ne | (rema) % § - > MHTEPAKTHB- dhopma
11/11 | IMCITMIUIH 8 E -] g 2 B o, |HBIX METONIOB | IIPOMEXKYTOUHOI]
HEI = E | g2 E §* g c{é; § Q | (B yacax / %) aTTecTaluu
= é E) % §§ % g % ) E (no cemecmpam)
L
8 2.14 15,16 | 2 2 4 2/50
9 2.15 17,18 | 2 2 KP Ne3 | 4 2/50 PelTHHT-KOHTPOIB No3
ECLS) e 18 18 36 18/50 | 3auir
B0 II cemecTpe
IK3amen,
Bcero yacos 36 54 90 45/50 .
3auéT
TEOPETUYECKUI KYPC
Cemectp 1.

I'naBa «Matpuusl. Oupexeauarenn. CucreMmbn
1.1. Marpuupl. OcHoBHEIE TOHsTHS. J[eHCTBHA ¢ HUMH (CII0KEHHE MATPHII, YMHOKEHIE MaTpHIf
Ha YHCTI0, TPAHCIIOHWPOBAHKE MATPULY, IIPOM3BeeHne MaTpuIl). CBOHCTBA IMHEHHBIX Omeparuit
HaJl MaTpHUIAMH. BEIpOX/ieHHas U HEBBIPOIKIEHHAS MATPHIIA, IPOTHBOIIONOKHAS MATPHLA.
1.2. Ompenenurenu (2, 3, 4 um n-ro nopsakos). OCHOBHBIE IIOHSTHS M HX CBOHCTBA.
Onpenenurens Bangepmona.
1.3. Tlonsitue oOpatHo#t MaTpunbl. TeopeMa o cymecTBOBaHHH 0GPaTHON MATPHIIBL
1.4. Panr matpuisl. Beraucnenue panra MaTpULBEI METOIOM OKAHMIISIONIMX MUHOPOB B METOJIOM
sIieMeHTapHbIX npeobpasopanuii. Teopema Kponekepa-Kanemmm.
1.5, Cucremsl sMHEHHBIX —anrebpamdyeckKuX ypaBHEHHH: COBMECTHBIE H HECOBMECTHDIE,
ONPC/CTICHHBIE W  HEONPC/ICICHHBIC CHUCTEMBL. PaBHOCHJILHBIE CHCTEMBI, 3JIEMEHTApPHEIE
npeobpasosanus cucteM. Meronsl pemtenuss CJIAY  (meron Kpamepa, merox I'aycca,
MaTpUYHBIA MeTOx). Pemenne mMaTpuyHbIX ypasHenwuit. JluHelHas omHopojHas cucteMa H ed
HCCIIEJIOBAHHE.

I'napa «BexTopuas ajredpa»
1.6. BekTopbl: paBHble, apajUIeibHble H KOJUIMHEAPHBIE BEKTOPHI, OPTHI H 6aswcC. [Ipoexis
BEKTOpa Ha OCh U ¢¢ CBOKcTBA. Hampassiomue KOCHHYChI BEKTOpa, KX CBOHCTBA.
1.7. Jlunelinple onepanuy HaJx BEKTOPAMH U MX CBONCTBA. _
1.8. CxamsipHoe IpoM3BeicHHe BeKTOPOB. Y CII0BUE HEPIEHIUKYISIPHOCTH 2-X BEKTOPOB.
BexropHoe Ipou3BeAeHHE BEKTOPOB. Y CIIOBHE TAPATIIEILHOCTH 2-X BEKTOPOB.
CmelmanHOe MPOM3BEIEHHE BEKTOPOB. Y CIIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.



Iliasa «AnaaaTuyeckas reomerpus»
1.9. Tlpsmas JMHMS Ha IDIOCKOCTH: YITOBOM  Kod((HImEnT IPAMOM, YroJI MexIy
IEPECCKAIOIMMUCS TPAMBIMH, YCJIOBHS IAPAUIENLHOCTH M HMEPICHANKYISAPHOCTH. Pazmuambie
BH/Ibl YPABHEHHH MPIAMOIA.
1.10. I'mockocTs B poctpanctse. [Ipsimast B mpocTpaHCTBe.
1.11. Kpusbie BToporo mopsijika: OKpy»KHOCTE, JLIMIC, THIEpOOIIa, napaboina.

Cemectp 2.

I'nasa «/IuHeitnoe npocTpancreo»
2.1. Onpenenenue nureitHoro npocrpamctsa. JIMHelHas 3aBHCHUMOCTS, pasMepHOCTh u Oasuc B
JIHHEWHOM IIPOCTPAHCTRE.
2.2, IloamHOXecTBa JIMHEHHOTo IpocTpaHcTBa. OIEpaldd ¢ JIEMEHTAMH  JTHHEHHOIo
IIPOCTPAHCTBA B KOOPUHATHOM IPE/ICTABICHHH.
2.3. zomop(hu3M TMHEHHBIX IIPOCTPAHCTB.

I'naBa «IlognpocTpancTBo JIMHEHHOr0 MPOCTPAHCTBAY
2.4, Onpenenenne monmpocTpaHcTBa. llogmpocTpaHcTBa, 0Gpa3OBAHHBIE peIeHUsAMHA
OJTHOPOJIHOM JTMHEHHOI CHCTEMBI ypaBHEHUH.

I'maBa «/Inneiinbie oneparopnny
2.5. OcHoBHBIE OHATHS. JIEHCTBUS ¢ THHEHHBIME orepaTropamH.
2.6. Marpuna qHHeHHOro oneparopa.
2.7. CobeTBeHHBIE YUCa U COGCTBEHHBIE BEKTOPBI IMHEHHOrO onepaTopa. XapakTepHeTHIECKOe
ypaBHeHHE. Berauciienue coGCTBEHHBIX YHCEN U COOCTBEHHBIX BEKTOPOB.

I'napa «EBKIHI0BO POCTPAHCTBON
2.8. OmpezeneHre eBKIUIOBA MPOCTPAHCTBA U OCHOBHBIE cBoifcta. Hepasencrso Komm —
ByHsKOBCKOTr0, HEpABEHCTBO TPEYTOJILHHKA.
2.9. OpronopmMupoBaHHEIit 6asuc. Oproronamusanus 6asuca.
2.10. OproroHabHble MATPHITEL X OIIEPATOPBI B EBKIIHI0BOM POCTPAHCTBRE.
OpToroHasnbHbIe JIONOTHEHHS B OPTOIrOHAJIBHEIE IIPOCKIMH B €BK/IHI0BOM IIPOCTPAHCTBE.
2.11. ConpsikeHHbIe ONEPATOPEI B €BKJIMI0BOM TIPOCTpancTBe, CaMOCOIPSIKEHHbIE OIIepaTOPEI.
OpToroHansHbIE OIEPATOPEI.

I'naBa «KBagparuunsie Gpopmb»
2.12. Kpanparnussie dopmbl. Marpuna xsanparaumoii gopmbl. [Ipusenenue ofmero ypasHerHus
KPHBOH U IIOBEPXHOCTH BTOPOI'O MOPSI/IKA K KAHOHHUESCKOMY BHJTY.

I'maBa «Q/1eMeHTBI JIHHEHHOI0 NPOrpaMMHPOBAHHSD)
2.13. I'eomerpryeckas UHTEPIPETANMS 3a/1a4d IMHEHHOTO MPOrPAMMHUPOBAHHS B CIy4ae JBYX
nepeMeHHEIX. ['paduueckuii MeTox perenus.
2.14. CuMIUIEeKC-METO/T PEIIeHUs 38 JIMHEHHOTO IIPOrpaMMHPOBAHHS.
2.15. TpancnoprHas 3a/aua.

5. ObPA30OBATEJIBHBIE TEXHOJIOT UH.

5.1. AKTHBHbBIE H HHTEPAKTHBHLIE (POPMBI 00y IEHMSI.
C menbio (GOPMHUPOBAHHS M PasBUTHs IPO(ECCHOHANBHBIX HABBIKOB CTYIEHTOB B y4eOHOM
IpOLECCe HCIONB3YIOTCS aKTMBHBIE M HMHTEPaKTHBHBIE (DOPMBI TPOBEICHHUS 3aHATHIH B
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COUCTAHHH C BHEAYJMTOPHOH PabOTOM: KOHTPOIBHEIE ayIATOPHBIC PAGOTHI, HHIUBH/IYaIbHEIE
JloMallHue paboTEI.

OGbeM 3aHATHH, MPOBOTMMBIX B HHTEPAKTHBHEIX (OpMax, cocTamiser 27 yacos (50%) B 1
cemectpe 1 18 wacos (50%) Bo 2 cemectpe, KOHTPOIBHEIE paboTsl 12 YacoB Ha MPaKTHYECKUX
3aHATHAX (M3 pacyeTa 1o 3 KOHTPOJIbHBIE pAGOTHI B IEPBOM H BTOPOM CeMecTpax).

5.2. CamocTosTebHASI PaGOTa CTYEHTOB.
CamocrosirenbHas (BHEayIHTOpHAsT) paboTa CTYIEHTOB BKIFOYACT 3aKpEIUIeHITe TEOPETUIECKOT'O
Marepuana Mpd MOArOTOBKE K BBIIOJHEHHIO KOHTPOJNBHBIX 3aJIaHUi, COCTABICHHE KOHCIEKTA
JIEKIHH 110 HPEJUIOKCHHBIM TeMaM. OCHOBA CaMOCTOATENLHOH PaGOTHI - M3ydeHHe JITEPATYPhI
0 pCKOMCH/IOBAHHBIM HMCTOYHHKAM M KOHCIIEKTY JIGKIHH, pEllleHHe BLIIAHHBIX 3ajad,
IIOJITOTOBKA M OTYET II0 TUIIOBBIM PacyeTaM.

5.3. MyabTHMeEXHITHBIE TEXHOJIOTHH 06ydenust.

HexoTopble W3 JIEKIMOHHBIX M IPAKTHYECKUX 3AHATHM IIPOBOIATCS B BHE IPE3EHTAIUIl B
MyJITHME/IMHHOM  ay[HTOPHE C HCIIONB30BAaHHEM KOMIBIOTEPHOTO Tipoekropa. CTyiaeHtam
IPEIOCTAaBIACTCS KOMIBIOTEPHBIH Kype JeKuuil. KoMIbIOTepHEIC TeXHONOTHE HCIONB3YIOTCH
171t 0QOPMIIEHHS THIIOBBIX PacueToB.

S.4. JIekuuu NpUrIAMEHHbIX CHENHAHCTOR.
B pamkax yueGHOro xypca «JluHeitnas anrebpa» HE IIPELyCMOTPEHBI BCTpPEUYH ¢
IPCICTABUTEISIMH POCCHICKMX U 3apyOe)KHbIX YHUBEPCUTETOB,

6. OHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MPOMEKYTOYHOM ATTECTALMU IO UTOT'AM OCBOEHMSI JAUCHHUTTITAHbI
N YYEBHO-METOJHYECKOE OBECIIEYEHUE CAMOCTOSTEJLHOI
PABOTBI CTYAEHTOB.

KoMImtekT oneHouHbIX cpenets 1o pucuumune «Jlnneinas anrebpa» BKItOYaeT:
1. OnexovHbIe cpeacTBa A IPOBEICHHS TEKYIIET0 KOHTPOIS YCIIEBAEMOCTH:
— KOMIIIEKT  337a4  PCHPOJAYKTUBHOTO  YPOBHS,  IIO3BOJSIOIIMX  OIIGHWBATL W
JWMArHOCTHPOBATE 3HAHKME (hAKTHIECKOro Marepuaa (6a30Bbie IIOHSTHS, aJTOPUTMBI PEIICHIs).
2. OueHoYHbIE CPeICTBA sl KOHTPOJIS CAMOCTOSTEIBHOMN paboTHI CTY/IEHTOB:
— THIIOBBIC PACYUCTEI Ul BHEAYAUTOPHON PabOTHI, MO3BONSIONIHE IIPOBECTH MPOIELYPY
U3MEPEHHS YPOBHS 3HAHHH M yMEHHI 00y4JarOmuxcsl.
3. Ouenounble cpecTBa s IPOBEAEHHUS IPOMEKYTOYHOM ATTECTAIIMH B bopme
— BOIIPOCKI U 3aJ1au IJIsl IIPOBE/ICHHSI DK3aMeHa.




Cemectp 1
Pelituar-xonrpoan Ne 1
Konrposnpenas pabora Nel «Mampuywr. Onpedenumenun»

BapuanT 1
2 4 -3 1
-1 1 0 1
1. Jla" onpenenurens .
o 2 4 0
0 -1 1 3

@) 3aIMLINTE PA3NoKEHHE JAHHOIO ONPEAEITUTEIS TI0 YeTBEPTOMY CTOJIONY;

0) BBIMUCIUTE ONpPENEINTENb, MONYIHB HPEBAPUTEILHO HYJTH B KakoH — Ju00 CTpOKE HIIH
cronbie.

2. Beraueinte 3HaveHHe MaTpu4Horo Muorowiesa A’ —5-B" + B E , rie
2 3 7 1 1 0
A= , B= , E= :
1 7 3 2 0 1
1 -2 3

3. Haiitu o6paTHyio Matpuity as MaTpunsl C =|2 —1 4 |.
3 10 1

Peiitunr-kourposs Ne 2
Konrponbuas paGora Ne2 «CJIAY. Bexmopnas anzefpay
Bapuanr 1

x+2y—z=-1,
1. Permts cucremy ypaBHEHMI MeTOI0M 0GPaTHON MATPHIIBL: { 3 y—-z=1,
x+4y+z=>5.
3Ha4YeHHE X BHIMUCIIHTE TakxkKe MeToom Kpamepa.

Xyt X, +x, =1
Xy w2
2. VccnenoBark CHCTEMY HA COBMECTHOCTE .
Xi %, —%; =3
X +x,+x;,=4
3. Jlausl yetTsIpe BexTopa: d = {4,5,2}; b ={3,0,1}; ¢ = {~1,4,2};d = {5,7,8}.
a) JoKasaTh, YTO BEKTOPBI d,b,¢ obpasyior Gasuc u HaiiTh pasioxeHue BeKTopa d B 3TOM
Oazuce:
0) HalTH KOCHHYC yIJIa MEX/y BEKTOpaMu d u b ;
B) HAWTH JUTHHY BEKTOpa g = d + 2b + 3¢ .
PeiiTuar-konTpoan Ne 3
Kontponbuas paGora Ne3 «AHayinTHYeCKas T€OMETpPHS»

Bapuanr 1
o . x=3 y-3 z-1 _
1. HaiiTu yroa Mexmy npsiMoi o H IUIOCKOCTBIO 3x —z =0,
P
2. Onpenenuts GOKYCHI JJLTHIICA e + T 1.

3. Manbl BepuiviHbl Tpeyronsauka A(2,6), B(4,-2), C(-2,-6). CocTaBUTh ypaBHEHHE BBICOTHI U3
BEPIINHEI 4 ¥ ypaBHEHHUE MeTHaibl u3 Bepiuuabl C.



CamocrosiTesibHasi paboTa CTyIeHTOB

Tunosoii pacuer Nel «Matpunpl. Onpeaemarend. CHeTeMbD)

BapuanT 1
1. Haiiti snavenune Marpuunoro muorowtena f(A) =2A4> —34+7E , rie
1 0 -9
A=|-7 3 =2
5 3 3

2. BBIYHCTHTS OLPENEIHTENb YETBEPTOrO MOPSIIKA:
a) pasloNEeHUEM TI0 CTPOKe (WK cToIbIy);
0) 1o cBoiicTBY OmpeenHTeNs (OOHYICHHEM CTPOKH HIIU cToJIoIa).
2 -1 1 10

31 -4 -10

4 3 -3 0
2 1 0 1
3. Haifrtn panr MaTpuIis! ¥ yKa3aTh OJ(HH U3 Ga3MCHEIX MHHOPOB
1 2 30
0 1 1 1
1 3 4 1

4. PewnTh CHCTEMYy IHHEHHBIX ypaBHCHHIl: INepByrO CHCTEMY Meromom I aycca, 1O
dopmyram Kpamepa m meromoM oGpaTHOM MATpHIIBI, BTOPYIO CHCTEMY - METOIOM

l"aycca

3x+T7y—z=-2 5x-3z=0
x+4y+5z=3 , 2x—y+z=10
2x-y+3z=8 3x+y—-4z=-10

h

. JLmst MaTpuLbl U3 3aaHus 1 HaliTi 06paTHYIO MAaTpPHUILy M CIENATH IIPOBEPKY.
6. Pemuts marpuunoe ypasuenue AXB=C, rue

oo 2} o3 Zeefh )

Tunosoii pacuer Ne2 « Bexropuas anredpa»
Bapwuanr 1.

[u—

. JlaHBI IeKapTOBEI IIPAMOYTONBHBIE KOOPAMHATHI BEPITHH ITHPAMH/TbI A A, A, A, . Haiiru:
1) yron a mexmy pebpamu 4,4, u A A,;
2) nnomans rpanu A4, A4, 4, ;
3) obOweM nupamub;
4) IUIMHY BBICOTBI, ONYIEHHOH 3 BEPIIMHBI 4, Ha rpanb A A, 4, .
Bapuant 4, 4, 4, 4,
1 (-2;0;2) (2;3;14) (-6;-3;14) | (1;-4; 14)
2. JlaHbl TPH TOUKH (xA;yA), (xB;yB), (xc.;yc).




a) IPOBEPHTH, YTO ITH TOYKH HE JIEKAT HA OJIHOM IPIMOIH, T.€. obpasyror
TPEYTOJIbHUK;

b) BBMECINTE MApaMETpPhI TPEYTONBHHKA (ILIOMA, nepuMeTp, Bemuuny yriua C);

C) HalTH JUIMHY MeauaHbl AM,

d) Hamucarth ypaBHCHHE ONMHMCAHHON OKPY HOCTH.

Bapuant | x, | y, | x, | vy | *c | ¥e
1 15 (-13| 7 |-13]| 14 | 14

Tanosoii pacuer Ne3 « AHaanTHYECKASI FeOMeTPHI»
Bapuanr 1.

1. Jlans1 koopaunats! Bepmmn Tpeyromsauka A(x,;y, ), B(x 5:¥5), C (v ):
a) HaNMCaTh yPAaBHEHHSA CTOPOH TPEYTOIbHUKE;
b) manmcats ypasHenue BeICOTHI BH |
c) Haiitw mny BH ;
d) ypaBuenue Memuans AE;
€) AIMHY 5TOH MeIHaHbl;
f) LeHTp TsKECTH TPeyrobHMKA,
£) HamHcarth ypaBHEHHE GucceKTpucH yriaa C
h) mmomans Tpeyronasnuka.

Bapuanr | x, | y, X | Ve | ¥c | Ve
1 15(-13| 7 [-13| 14 | 14
2. JlaHBI IEKAPTOBHI MIPSIMOYTOJIBHEIE KOOPMHATHI BEPIIHH MHAPAMHBL A A, A, A, . Haittu:

a) ypaBHEHHE INTOCKOCTH Ipatu A, A, 4, ;

6) yron f mesxy peGpom A, A, v rpansio 4, A4, 4, ;

B) YPaBHEHHE BBICOTHI, OIYIIEHHON H3 BEPIIHHEI A, narpanp A A,A4,.
BapuanT A 4, A, A,

1 (-2; 0; 2) (2; 3; 14) (-6; -3; 14) (1; -4; 14)
3. 3amana mockocth @ 11x—16y—8z—16=0 u touka M (1; 1; 0). Hanucats YpaBHEHHE

IUIOCKOCTH, TPOXOMSINEH uepe3 TOUKY M IapajuiellbHO IUIOCKOCTH . Haiitu
PacCTOSHUE MEXKTY IIOCKOCTIMH.

4. Hauucars ypaBHeHHE ILIOCKOCTH, IPOXOsIIEH yepes Touku M, u M,

HEPIEHIMKYIIAPHO 3aIaHHOM MIOCKOCTH ¢ .

Bapuanr ITnockocts & M, M,
1 —20x-9y+12z-24=0 | (2;2;0) | (14; 1; 12)
-2 y=1 a=1

5. Hama npsimas [ :

5 i uTouka M (2; 0; 2). Hanucars:

1) ypaBHEeHHE IIOCKOCTH & , IPOXOIAILUEH Yepes Ipamyto / 1 Touxy M :

2) ypaBHEHHE IIOCKOCTH /3, MPOXO/sIuei yepes TouKy M MEePIEHIUKYISIPHO TIPSIMOii/ ;
3) KaHOHHWYECKUE yPaBHEHHMS IPIMOiL /1, IPOXOJISIIEl yepes Touky M
NEPHIEHIUKYJISIPHO TIPSIMOH /.



13

15

19

20.
21
22,

23

Bomnpoce! k 3x3ameny

BEIMOIHUTE TeHCTBYS HAl MATPHIIAME (CIIOMKEHHE MaTpHil, YMHOXKEHHE MaTPHIIBI Ha YHCIIO,
YMHOX€EHHE MaTpHI).

ChopmynupoBaTh OCHOBHBIE CBOKCTBA OIPENETHTENEH.

Beraucenutes onpenenurens 3anauHoii KBa/IPATHOH MaTpPHIIBL.

Jloxazars, 4TO OZHOPOIHAS CHCTEMA JIMHEHHBIX YPaBHEHHH, Y KOTOPOH YHCII0 HEU3BECTHRIX
Gorblie Ynca ypaBHEHHIT, IMEeT HEHyITeBbIe PELICHHS.

PeluTs cucTeMy MHHEHHBIX YpaBHEHHIH METOIOM l"aycca.

Ionesysice Gopmynamu Kpamepa, pemmts cucremy mueHHbIx YPaBHEHUH,

PemmTs cucteMy NTMHEHHEIX ypaBHEHH MATPHYHBIM METOJIOM.

YCTaHOBUTE, HMEET JIH OJJHOPOHAS CHCTEMA THHEHHBIX YPaBHEHMH HEHYNIEBBIE PEIICHMSI.
Haiitu ®HP oHOpOAHON CHCTEME! ypaBHEHHI.

. Halitu MaTpuity, o6parnyro 3amanHoi.
. Pemmte MaTpuyHOe ypannenue una AX =B, X4A=B.
- HaiiTi paHr MaTpursl MerozoM OKaHMISIONMX MHHOPOB M METOIOM 3JIEMEHTAPHBIX

npeodpazoBaHHIA.

. Haiftu mimmny BeKTOpa ¥ €ro HaIpaBIISIoNTiHe KOCHHYCHI.
14.

Haiiti cramsipaoe, BEKTOpHOE, CMEIIAHHOE IPOM3BEIEHHS BEKTOPOB.

- CocTaBuTb ypaBHEHHUE TIPAMOH, 3a/JaHHON B /IBYMEPHOM HPOCTPAHCTEE.
16.

I
18.

CocTaBuTh ypaBHEHHE IPAMOL, 3aJaHHON B TPEXMEPHOM IIPOCTPAHCTBE.,
Haiitn paccTosHue oT naHHON TOUKH 10 3aMaHHOM HPSMOH.
CocraBuTh ypaBHEHHE IIOCKOCTH, 3aIaHHON B TPEXMEPHOM IIPOCTPAHCTRE,

. HCCJI@,E[OBB,TB B3aUMHOC PacCIOJIOXKEHUE MpAMBIX H IIOCKOCTEH, 3aJaHHBIX B TPEXMEPHOM

IIPOCTPaHCTBRE.
HaifTi yriiel MeXIy JaHHBIMH ITPSIMBIMH.

HaiiTi yriiel MeXIy JaHHBIMH IIOCKOCTSIMH.

Hality yryier MeXIy JTaHHBIME OPSAMOI M INIOCKOCTBIO.

- KpuBBIe BTOPOro mopsiika: okpyKHOCTS, SIUIHIIC, rUnepGoia, mapaGola.

3anaum x sx3ameny

2 1 -3

1. Haittu f(4),ecmm A=|1 1 0|, f(x)=-x*+5x+8.

5 -4 6

2. Pemmth CHCTEMY JHHEHWHBIX ypaBHEHHil II0 opmynam Kpamepa, metomom Iaycca,

METOJIOM 00PaTHON MATPUILL:
3x-5y—6z=-9

3x+y+z=5
x—4y—-2z=-3
3. Pemmuts MaTprunoe ypasuenue AXB =C, tae
I 0 -1
1 -1 1 2 -3
A= , B= 0 2 -3, C=
= 9 -1 2 3
-4 1 3
-7 =3 -7
4. Hatitu oOpaTHyIO MaTPHUIly W CENATh IPOBEPKY | 9 -6 4 |,
5 7 -3

10



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

6. Haiitit yron mesxny BexTopamu AB u AC sTae A(L-1;0), B(4;3;-2)u C(-1;5;2).

7. HaiiTi BEKTOpHOE IPOH3BEIEHHE BEKTOPOB ABw AC, rtme A(-2;1;2), B(1;0;-2)m
C(1;4;3).
8. Haiitu momane TPEYrojbHuKa ¢ BepmuHamMu A(1;2;0), B(3;2;1)u C(-2;1;2).

9. Haiitn cmemanmoe npousBesieHHe BEKTOPOB AB u AC , the A(=2;1;2), B(1;0;-2)m
C(1;4;3).

10. Ilposeputh, nexar mu Touku A(5;7;—2), B(3;l;— 1), C(9;4;-4), D(1;5;0) B opHoit
MIIOCKOCTH.

11. Haiiti 06BeM HUpamMuIB! ¢ BepITHHAMH A(5:1;4), B(1;2;-1), C(3;3;-4), D(2;2;2).

12. Jlana nupamuia A4 4,4,4,: A (-1;3;2), 4,(;4;4), 4, (—6:;5:-12), A,(-1;6;5). Haiitu
AJIHHY BBICOTEI, OIYI|CHHON U3 BEPUIUHBI A, Ha rpaub A A, A4,.

13. Hanuears ypaBHEHHE INIOCKOCTH, TIPOXOAsmeil uepes TOUKY M (-1;1;2) mapamiensHo
IIOCKOCTH ¢ :18x — y — 62z —26 = 0. HaiiTi paccTosue MeXIy IIOCKOCTIMH.

14. Hamucare  ypaBHeHWE —IUIOCKOCTH, —ITPOXOZSILIEH yepes Touky M(2;-3;1) wm
HCPIEHUKYISAPHO INIOCKOCTSIM & i x +3y~z+3=0u f:2x+y-2z+1=0.

15. Harieats ypaBHEHHE ILUIOCKOCTH, IPOXOJAIIEH uyepes Touku M ((L0,-1), M,(2;2;3)u
M,(0;-3;1).

16. Tanst Tpu Toukm A(3;-13), B(21;—1), C(10;—4) . TpeGyeres:
a) BBIMMCIIATE [IAPaMETPEI TPEYrolbHUKA (IUI0MAh, HePAMETD, BenuuuHy yriaa C),
0) HanHcaTh ypaBHeHUe Meauanbl AM ;
B) HaIMCcaTh ypaBHEHUE BBICOTEHI yria C .

17. CocraButh ypaBHeHHE M IIOCTPOHTH JIMHHIO, KAXIas TOUKA KOTOPOH OJIMHAKOBO yllaneHa
oT Toukd A(0;2)u npsamoit y—4=0.

18. bonsias ock smmnca papHa 12, a QUpeKTpECcaMM CIIyxkaT mpsiMele x =+12. Haitru
YPaBHCHHUE JJIIMIICA H €r0 OKCIIEHTPHUCUTET.

19. BouciuTe  IIOmans  TPEyrojbHHKa, O0GPAa30BAHHOTO —ACHMIITOTAMH THIepOOJIBI
x* ~y* =1 nnpsamoii x=1.

II cemecTp

PeiiTunr-konrpoJs Ne 1
Konrponsnas paGora Nel «/Iuneiinoe npocmparncmeoy
Bapuanr 1

1. Kaxune u3 cnenyronmx npeoGpazosanuii f mpoctpacTBa R SBISIHOTCS THMHEHHBIMUI:
a) f (55) =d (a - QUKCHPOBAHHBIA BEKTOD);
0) f (56) = Ax,A =0 (A - puxcupoBaHHOE YHCIIO);
B) f (56) = (J?, Ei)l; (a,b - (hUKCHPOBAHHBIE BEKTOPBI);
r) f(xl,xz,x3)= (2xf,3x2 Xy b % )?
2. HccnenoBath Ha TMHEHHYIO 3aBUCHMOCTE CHCTEMY BEKTOPOB
a) d={71-3};b ={2,2,-4}; ¢ = {3,-3,5};
0) 1; tgx; ctgx mHa (O;Jr/2).
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PeiiTunr-couTposns Ne 2
Kontponsnas pabora Ne2 «/Tunetinvie onepamopory
Bapuanr 1
1. Marpunia 4 jmmeiiHoro mnpeoGpazoBanus f B HEKOTOpOM Oasuce ¢€,,€, HMeeT BHJ
1 2 . , )
= { mf Haiitu marpuny A4' npeobGpasopanust f B HOBOM Oaszuce, cocrosmeM u3
] !
BEKTOPOB ¢, =¢ +¢,,6, =¢, +2¢,.
2. Haittn xoopnumats sexropa X B Gasuce (¢/,€,,¢,), ecmu o 3aman B Gasuce (Z,,6,,8,).
wi e w S
€ =e¢ ‘|‘€2 +ge3,
X =1{6:6:2}. {5/ =55 —¢,,

_.,l__ - — —
€, =—€ +é,+8é,

Peiirunr-konrpouas Ne 3
Kourponsnas pabora Ne3 «Keadpamuunwvie gpopmut. Inemenmor nuneiinozo
NPOCPAMMUPOBAHUSLY
BapuanT 1

1. IlpuBecTy K KAHOHHYECKOMY BH/Ly KBAAPATHIHYIO dopmy [ =27x] - 10x,x, +3x].
2. Pemmuts rpaduyecky 3aady JMHEHHOTO MPOrPAMMHPOBAHHAS Z = X, +x, = max
X~ 28
x, +3x, <18
2x, +x, £16

X2 0,x; 20,

CamocrosiTennHas padoTa CTYAeHTOB

Tunogoii pacuer Nel «/Iuneiinbie onepaTopn

Bapuanr 1
4 -2 -1
1. Haiitu cobcTBenHBIE YHCIA H COOCTBEHHBIE BEKTOPBI MATPULBI| —] 3 —]
1 -2 2
2. HccnenoBarh Ha THHEHHYIO 3aBHCHMOCTD CHCTEMY BEKTOPOB 4 = {1,4,6}, b= {1,—1,1},

¢ ={1,1,3}.
3. Iyers x={x,x,,x;}, Ax={x, — 2%, +3x;,%, +X,,X, — X, },
Bx ={2x, —3x,,2x,,x, + x;} . Halitu (B- A4 —3B)x.
4. HaiiT KOOP/MHATEI BeKTOpa ¥ = {6, — 1,3} B Gasuce (d,,d,,d, ), ecnm ou 3ajan B 6asuce

(6.6,.¢,)

Tunosoii pacuer Ne2 «KBagparuunnie popmbny
Bapmanr 1
1. IlpuBectn kBaapaTHIHyIO GOPMY K KAHOHHYECKOMY BH]LY
X7+ 4x,x, + 4%, x, +4x,x, +4x2.
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2. llpuBecTH K KAHOHUYECKOMY BHJTy YPaBHEHHE 11apabonisl x = y2 +4y+5,

Tunosoii pacyer Ne3 «d1eMeHTHI JMHEHHOTO IPOrPpaMMHPOBAH S

Bapuanr 1
1. Pemmnts rpadutecku 3aady THHEHHOr0 IPOrpaAMMHEPOBAHHS Z = x, +3x, - max
X —x, 21
2%, 4%, 22
¥ —x; 20

X, 20,2, = 0.
2. Pemuts 3a1auy NHHEHHOTO NPOTPAMMHUPOBAHHS CHMILTIEKC-METOIOM
z=8x, +7x, + x, — max
Xy—2%; 3%, ~2x, =12
4x, +x, —4x, —3x, =12
Sx; Sk + % 13, =25
Kinssusiy 20
3. PeumTh TPaHCIOPTHYIO 3a/1a4y.
Ha pex cxnanax ontoBoii Gass1 cocpejoToOUeH Ipy3 B KOMMIECTBAX 180, 60 u 60 ex.

10T rpy3 HEOOXOMMO TIepeBe3TH B 4 MarasuHa. Kaaplii 03 MArasHHOB 10JDKEH
Tosy4uTh cooTBETCTEEHHO 120, 40, 60 1 80 ex. rpysa. Tapuds nepeBo3oxk samaroTcs

2 3 4 3
marpunedt ¢ =|5 3 1 2 |. CocTaBuTh IUIaH HEPEBO3OK, IIPH KOTOpOM 0011ast
21 4 2

CTOMMOCTD IICPEBO30K MHHHUMAJIBHA.

Bonpocs! k 3auéry

Onpenenenne, akcHOMBI H IPHMEPHI JIMHEHHOTO TPOCTPAHCTRA.

JluHelHas 3aBHCHMOCTD, Pa3sMEPHOCTH U Ga3KC B JIHHEHHOM IIPOCTPAHCTRE.

DopmyJIBI IEpexoia K HOBOMY Gasucy.

IpeobpasoBanue KoopAHHAT BeKTOpa IPH 3aMeHe Gazuca.

[ToaMEOXKECTBA IMHEHHOTO IPOCTpaHCTRA.

Oreparuy ¢ 2J1eMEHTaMH JITHEHHOTO IPOCTPAHCTBA B KOOPAMHATHOM IIPEJICTABJICHHH,
M3oMop(u3M IHHEHHBIX IPOCTpaHCTB.

Ormpenenenne  moampocrpanctea.  IloampocTpaHcTsa, 00pa3oBaHHbIE  PELICHHUSMH
OJTHOPOJIHOM JINHEHHOH CHCTEMBI ypaBHEHHMI.

9. Jluneinsie oneparopsl (OCHOBHBIE NOHSATHS). JIeHCTBHS ¢ IMHEHHBIME OTIepaTOPaMIL.
10. Marpuua nuneitHOTO oneparopa.

11. Coberpennble urcia 1 COOCTBEHHbIE BEKTOPEI JTHHEHHOTO oreparopa.

12. Xapaxtepuctuueckoe ypaBHeHHe.

13. Onpenenenye eBKIMAOBA IPOCTPAHCTBA M OCHOBHEIE CBOMCTBA.

14. Hepasenctso Komu — ByHsKOBCKOT0, HEPABEHCTBO TPEYrOIBLHIKA.

15. OpronopmupoBanusiii 6asuc. Oproroxamsanus 6a3uca.

16. OpTOroHaIbHbIE MATPHIIEI X OLIEPATOPHI B EBKITHIOBOM IPOCTPAHCTEE.

17. OproronanbHbIe MOMONHEHHS H OPTOrOHAJIBHEIE IPOSKI[AH B CBKIIHI0BOM IIPOCTPAHCTRE.
18. ConpsiKeHHEIE OIIePaTOPHI B CBKJIMI0BOM IPOCTPAHCTBE.

19. CamoconpspKeHHBIE ONIEPATOPEL.

20. OpToroHansHbIe ONEPATOPEL.

Sale e AF ol o =
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21,
22
23.
24.

23
26.

CRCESE

— = \D 00 -]

12
13
14

15,
16.
17.

KBanparuumsie Gpopmer. Marpuua kBagpatuusoii hopmbL.
Mertopu Jlarpanxa.

Kpurepuit Cunssecrpa.

['eoMeTpuueckas WHTEPIpETANHs 3a7aud JIMHEHHOTO IPOrPaMMHUPOBAHKs B CIy4ae IBYX
nepeMeHHbIX. ['papuueckuit meron pemenus.

CHMILTEKC-METO 1 peIen s 3a1a4 JTHHEHEOro NIPOrpaMMHPOBAHMS.

TpancnoprHas 3amaua.

3amaum Kk 3agéry

Jlokasare HepaBeHcTBO Komu-Bynsaxosckoro.

BeImomutTh fnelcTBus Hax Bektopamu B Ru. Haiitu ayans: BEKTOPOB U YT MEXY HHMH.
BBIMHCIHTE CKaSpHOE IPOH3BE/IEHHE BEKTOPOB B R71.

Haiitu panr u 6a3uc Janmoi cucTeMbl BCKTOPOB. PasioxKATh 3a1aHHBIH BEKTOP 110 JaHHOMY
Oasucy.’

Hokazate, 4To mobas cHCTeMa HEHYNEBBIX MONAPHO OPTOrOHATBHEIX BEKTOPOB JIHHEHHO
HEe3aBHCHMA.

Hcenenosare maHHOE NOZAMHOMKECTBO BEKTOPOB JIMHEHHOTO IPOCTPAHCTBA U BBIICHUTE,
SIBIISCTCS! JIH OHO JIMHEHHBIM HOAIIPOCTPAHCTBOM.

IIpeoGpa3zoBarh KOOpAHHATEI BEKTOpaA IPH 3aMeHe Gasuca.

Haiiti Matpuity TaHHOTO JIMHEHHOTO oneparopa.

IIpeobpasoBarh MaTPHILy THHEHHOTO ONepaTopa IIpH 3aMeHe Gasuca.

. Haiitu coOGcTBEHHbBIE 3HAYSHHS M COBCTBEHHBIE BEKTOPKI 33/JAHHON MaTPHIBL.
. Hokasarb, 49TO COOCTBEHHBIE BEKTOPBI, COOTBETCTBYIOIIHE Pa3NUYHBIM COOCTBEHHBIM

3HAYCHHUAM MaTPHIL], JIHHEHHO HE3aBUCHMEL

. Haiit coGcTBEHIbIE BEKTOPDI JIMHEHHOTO TpeobpazoBaHHusL.
- IIpuBectn xBagparuyHyio Gpopmy K HOpMAIbLHOMY BHty MeTomoM Jlarpamska.
. IlpuBectn kBajpatHuHyl0 (GOPMY K KAHOHHYECKOMY BHIY OPTOrOHATBHOM 3aMeHOi

KOODIHMHAT.
Pewnts rpaduyecky 3amady JIMHEHHOTO TPOrpaMMHPOBAHHS.

Pemmts 3a1a4y JIMHEHHOTO IPOrpaMMEPOBAHMS CHMIICKCHEIM METOOM.
Pemute TpancnopTHyIo 3a1a4y.

7. YYHEBHO-METOJUYECKOE 1 HTH®OPMAIIMOHHOE
OBECHEYEHUE TUCIHUILIUHBI.

HazBanwue ¥ BBIXO/IHBIE JaHHBIE Haymuaue B sexTponnoit
(aBTOD, BUJ H3MAHUS, U3/IATEILCTBO, H3/IAHHIL, oubmmnorexe Bnl'Y
KOJIMY€ECTBO CTPaHUIL)

2 3

OcHoBHas JuTEpaTypa

Beiciias maremaruka. Jluneiinas anrebpa u http://www.studentlibrary.ru/book/ISBN97
aHATMTHYECKAasi TEOMETPUS [ DJIECKTPOHHEIH 85922115827 .html

pecype] / T'eBopksin I1.C - M.: ®U3MATIINT,
2014. - 208 c. - ISBN 978-5-9221

Anredpa. KonedHoMepHEIE IPOCTpaHCTBA. http://www.studentlibrary.ru/book/ISBN97
JIuneinplie onepaTopsl [DNeKTPOHHbIH 85704224549 . html
2 | pecype]: kype nexnuii / KO.B. Kouerosa, E.E.
HIupuiosa. - M.: [Ipomerteii, 2013. - 80 c. -
ISBN 978-5-7042-2454-9
3 AHanuTHYECKas TeOMETPHS U JIHHeHHas http://www.studentlibrary.ru/book/ISBN97

anrebpa. [Onexrponnslii pecype| / Kanomuen 85922112901 .html
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C.bB.-2-e u3g,, HCIIP. ¥ JIOM. - M.:
OU3MATIIUT, 2011. -168 c. - ISBN 978-5-
9221-1290-1.

Ksayipatiansie Gpopmsr u MaTpUIBI

http://www.studentlibrary.ru/book/ISBNO7

Bramgumup: Usa-so Biagum. roc. yH-Ta, 2011.
— ISBN 978-5-9984-0159-9.

4 | [OnexTpoHHBII pecypce] / E¢pumos H.B, - M.: 85922110495 .html
OU3MATIINT, 2012. - 168 c. - ISBN 978-5-
9221-1049-5.
Kypc anre6per. [Dnexrponmsiit pecypc] / http://www.student],ibrary.ru/book/ISBN97
5 BunGepr D.B. - Hosoe usnanue, nepepald. u 85940576853.html
zor. - M.: MITHMO, 2011. - 592 ¢.: . -
ISBN 978-5-94057-685-3.
MonosnnuTensuas Jmreparypa
Perenue 3anay us xypca ananmutinacckoi http://www.studentlibrary.ru/book/ISBN97
TCOMETPUH M JIMHEHHOI anreGpar 85922114806.html
I | [Onextponnstii pecypc] / Bexmemurmen J.B. -
M.: ®UBMATIINT, 2014 - 192 c. - ISBN 978-
5-9221-1480-6
Cbopruk 3amau 1o anreGpe [OnexTponnbIii http://www.studentlibrary.ru/book/
pecype]: yueb. moco6. mus Bysos / Apxannes | ISBN9785940574132. html
2 | M.B. - HoBoe m3nanwe, HCIIpaBJIEHHOE - M.:
MIHMO, 2009. 408 c. - ISBN 978-5-94057-
413-2,
AHAUTHYECKAS  T€OMETPHS M JTHHCHHAS http://www.studentlibrary.ru/book/ISBN97
anredpa. [DnekTponHst pecype] / Kanomuer | 85922112901.html
3 |C. B - 2e mpu, UCIIp. M pgom - M.:
OU3BMATIINT, 2011. -168 c. - ISBN 978-5-
9221-1290-1.
Kype amreGper.  [Dnexrponupii pecype] /| http://www.studentlibrary.ru/book/ISBN97
4 Bunbepr D.5. - Hopoe m3naume, nepepad. u | 85940576853 . html
Jom. - M.: MITHMO, 2011. - 592 ¢.: w. -
ISBN 978-5-94057-685-3.
Kypc ananutiueckoii reomerpun u jmmeiinoi http://www.studentlibrary.ru/book/ISBNO7
anreOpel [DneKTpoHHbL pecype]: Yue6. mis 85922109796.html
5 | By3os. / Bexnemumes JI. B, - 12-¢ H3]1., HCIIP. -
M.: ®U3MATIINT, 2009. 312 ¢. - ISBN 978-
5-9221-0979-6.
HAy6posun H.M. 3aiaunnk no maremaruke. 1- http://e.lib.vlsu.ru:80/handle/123456789/3
i cemectp. / H. W. Ily6posum; A.IO. 063
6 | Tyxtamupsaes; Biamum. roc. YH-T.—

8. MATEPHAJIbHO-TEXHUYECKOE OBECIHIEYEHHE.

Marepuansno-rexHuueckoe obecmeueHe JUCIUIITHHBI BKJIIOYAET:
KaeapabHbIe MyJIbTHME IHHHbIE cpexcrsa (ayn. 230-3);

JJICKTPOHHBIE 3aIIHCH JIGKLIPIfI;

00OpyI0BaHHE ClIeNHATH3HPOBAHHOMH naboparopuu (230-3);

KOMIBIOTEPEI

1pubopoB.

co ClICHATM3MPOBAHHEBIM IIporpaMMHBIM O6GCHG‘IGHHGM BHPTYaJIbHBIX
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Pabouast mporpamMma cocrasiiena B cooTBETCTRIR ¢ TpeboBanmsMu ®I'OC BO 1o HaIPaBICHHIO

02.03.01 «MaremaTuka u KOMHLIOTepHEyayKH».

ABTOp: moneHT Kadenpsr Aul’ //7}, 2 ITpoxoposa T.B.
i ’ . . /tf'/]
Penensent: {:{?}f /jz/jwzf%’ HA [,a,gy:fx ,,,M.f;“ 7 p % V- Lozt 1 -
% g a2 e S P AP APEAETETS
UL T e e tieyeeeis PP

IIporpamma pacemoTpena u o106pena ma 3acenanm KadenpsI anre6ps! u reomMeTpui
IIporokon Ne 7758 ot £5.074 /5 rona
3ag. kabenpoii (%T‘f U[—/ ' Hy6posun H.1.

J !

Pabouas mporpamma pacemorpena u 0no0pena Ha 3ace/IaHiu yueGHO-METOMIECKOH KOMUCCH

Hanpasiaends 02.03.01 «Marematuxka u KOMITBIOTEPHBIE HAYKH»

ITporokoun Nﬁj‘Z/ OT/ bk it B ~ > _Toxa

(A e
IIpencenarens xkoMuccHu A _— JlaBeiioB A.A.

lporpamma nepeyTsepxnena:

Ha y4eOHEIit ro, nmpotoxos Ne oT

3ag. Kadeapoi

Ha y4eOHEIH rof, npotoxos Ne or

3ag. kadenpoi

Ha y4eOHbIi rof1, mpoTokos No oT

3aB. Kadeapoit
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