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1. INTAHUPYEMBIE PE3VJIBTATBI OBYYEHHUA 110 JUCHUIIJIMHE
MOAYJIIO), COOTHECEHHBIE C INIAHUPYEMbBIMHU PE3YJIBbTATAMU
OCBOEHUS OBPA3OBATEJBLHOM ITPOT'PAMMBI

Hacrosmas pabouas mporpaMma AUCHUIIIMHBI YCTaHABIMBACT TPEOOBAHUS K 3HAHUSAM U
YMEHHSIM CTY/ICHTA, a TAK)KE OTPECIIIeT COJIEP)KaHNe U BUIbI YICOHBIX 3aHATUN U OTYCTHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUHU C:

» CaMOCTOSITEIHPHO YCTaHABIMBaeMbIM 0OpaszoBarenbHbIM cTangapToM (CYOC 3++) mo
HarpaBjeHUI0 TOAroToBKU (ypoBeHb OakanmaBpuarta): 01.03.02 «lIpuknagHas mMaremaTuka u
uHpOpMAaTUKaY;

* OcHoOBHOW mpodeccuoHaabHOM 00pa30BaTENbHON MPOrPaMMOM IO HAINPaBICHHUIO
noarotoBku 01.03.02 «[IpuxnagHas MaTeMaTHKa U HHPOPMATHUKAY;

* YueOHbM mmanoM MI'TY um. H.O. baymana no Hanpasnenuto noarorosku 01.03.02
«[IpuknagHas MaTeMaTHKa U HTHPOPMATHKAY.

I[Ipy  OCBOGHWM  JIUCHUIUIMHBI  IUIAHUPYETCS  (OPMUPOBAHWE  KOMITCTEHITUH,
npeaycMoTperHbsix OIIOIT na ocnoBe CYOC 3++ mo HampaieHuto noarotoBku 01.03.02
«[IpuknagHas MaTemMaTuka U HHPopMaTHKay (ypOBEHb OaKkalaBprara)

Kon xomnerenuun Dopmympo
10 CYOC 34+ YJAHPOBKA KOMIIETEHIIUH
Oo6menpodeccuoHaATbHbIE KOMIIETEHIMU COOCTBEHHbIE
Cnoco0eH npuMeHsTh B IPodeCCHOHATBHON AeSITENbHOCTH
OIIKC-1 (GyHIaMeHTaJIbHbIE 3HAHUS O 3aKOHOMEPHOCTSIX, KOTOPbIE YIIPABIISIFOT
(01.03.02) ABIICHUSMU, 2P PEeKTaMu U MpoleccaMu, MOTYYCHHBIMU B 001aCTH
MaTEeMaTHUYECKUX U (WIH) ECTECTBEHHbBIX HayK.

Jlisa kateropuil «3HaTh, yYMETh, BIAQJAEThb» IUIAHUPYETCS JOCTHXKEHUE pPE3YyJIbTaTOB
oOyuenuss (PO), BHOCAIMUX Ha COOTBETCTBYIOIIMX YPOBHSIX BKJIaaA B (QOpMHpOBaHUE
KOMIIETEHIINH, TPeAYCMOTPEHHBIX OCHOBHOM IIpodeccoHanbHON 00pa30BaTeIbHON MTPOrpaMMOoit
(Tabm. 1).



Taoauna 1. Uaaukatopel 1OCTHXKEHUS KOMITETCHITUU

1

2

3

Komnerennus: xox mo CYOC
3++, popmyanpoBka

Nuaukaropsl

@®opMbI U MeTOIbI 00yUYeHHUS, CIIOCOOCTBYIOIIHE
(opMupoBaHMIO M PA3BUTHIO KOMIIETEHIIHMU

OIIKC-1

(01.03.02)

CriocoOeH pUMEHSTh B
podecCHOHALHOM IeATEIBHOCTH
(byHIaMEeHTaIbHBIC 3HAHUS O
3aKOHOMEPHOCTSIX, KOTOPBIC
YIIPABIISIOT SIBICHUSMH,
a¢dekTamMmu 1 IPOIeCCaMH,
MOJTyYCHHBIMU B 00JIACTH
MaTeMaTUYeCKuX U (MJIn)
€CTECTBEHHBIX HaYK.

3HATDH

- OCHOBHBIE TIOHATHS U 0a30BbIe KOHCTPYKIIUHU alTreOphI
YMETb

- IPUMEHATH METOJIbI U AJITOPUTMBI AIITeOPHI
BJIAIETDH

- METOJIaMH PELICHUS IPUKIAJAHBIX 3aa4 IIyTEM UX
CBEJICHUS K 3a/1a4aM BEKTOPHOU ajireOpbl N K
CHUCTEMaM JIMHEHHBIX YPaBHEHUHN

Jleknun

CemuHapbl

CamocrosiTeqbHasi padora

AKTHBHBIE M HHTepPaKTHBHbIE (GOpMBbI (METOAbI)
o0yyeHmusi:

00CyXXJIeHHE MPAKTUYCCKUX MPUMEPOB Ha JICKIHUSIX U
ceMHUHapax




2. MECTO /JUCHOUIUVIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMMbI

HucuuruinHa Bxogut B Onok bl «/lucummamssl  (Mogymm)»  oOpa3oBaTesbHON
nporpamMmbl  OakanmaBpuata 1o HampaBiaeHuto 01.03.02 «IIpuknagHas wmaTemMaTuka U
UHPOPMATUKAY.

W3ydyenue AMCHUIIMHBI TpEANOaraeT MpeABapUTEIbHOE OCBOCHHE CIEIYIOIIUX
JUCITUILIAH y4eOHOTO TUIaHa!

— MaremaTuueckuii aHanus.

OcBoeHne JaHHOHN JUCHMIUIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEE Ui CIETYIOLTIX
JTUCIUILINH 00pa30BaTeIbHOM MIPOrpaMMBI:

— Kowmmnekcnsiii ananus (TOKII);

— Teopus BepoATHOCTEN U MaTeMaTU4ECKasl CTATUCTHKA.

OcBoenne y4eOHON AUCIUILTUHBI CBS3aHO ¢ ()OPMHPOBAHHUEM KOMIIETCHIIUN C Y9E€TOM
matpunbl komnetenuuid OIIOIl nns wampaBnenus (ypoBeHb OakamaBpuarta): 01.03.02
[TpuknagHas MareMaTHKa U HHPOPMATHKA.



3. OBBEM JUCHUIIJINHBI
O6mmit 00beM JUCHUIUIMHBI COCTaBisieT 12 3aueTHhIX eawHuI] (3.e.), 432
aKaJEMUYECKUX yaca (324 aCTPOHOMHUYECKUX qaca). B TOM qyucle:

1 cemectp — 5 3.e. (180 ak.u.), 2 cemectp — 7 3.€. (252 ak.4.).

Ta6auna 2. O0béM TUCIMIUTUHEI IO BHJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX Yacax)

O0bem 1o cemecTpam, aKaj. 4.
. KosauuecTBo ceMecTpOB 0CBOEHUsI
Buabl yuedHoii padoThl
Bcero AMCIUILINHBI
1 2

O0BbeM IUCIHUIUTUHBI 432 180 252
AyautopHasi padora* 198 90 108
Jlexumnu (JI) 90 36 54
Cemunapsi (C) 108 54 54
CamocrositesbHas padora (CP) 234 90 144
Hpopa?OTKa yueOHOro Marepuasa 11.25 45 6.75
JIEKUUN
[loaroroBka Kk ceMrHapam 13.5 6.75 6.75
[ToaroroBka K KOHTPOJILHOM paboTe 12 6 6
Brinonnenue pacueTHo-rpapuueckon 60 30 30
paboThl
IloaroroBka K 3K3aMeHy 30 0 30
Jpyrue Buasl camocrosiTesbHOM padotel | 107.25 42.75 64.5
Bua npomekyTo4HOl aTTecTAlIMH 3auér 9K3aMeH

**B TOM 4yHcIe, B (hopMe MPAKTUUECKOH OATOTOBKH



4. COJEPXKAHUE JUCIHUIJIUHBI, CTPYKTYPUPOBAHHOE 11O MOJYJISAM YYEBHOW JTUCIAIIIMHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSATUI
Tabauua 3. ConepkaHue TUCHUILUIUHBI
Bunnl 3ansTuii*, yacel Komnerenuuu, Texymuii KOHTPOJIb pe3yJIbTATOB 00y4eHHs
3aKpeIieHHbIE 32 Banasl
Ne n/m Tema (Ha3BaHMe) Moay.IA o
( ) y J C JIP CP | Temoii (koxmo CYOC Cpox Dopmbl (Mun/
3++) (nenean) MaKe)
1 cemectp
Kontponsnas padora 18/30
1 Jluneiinas anre6pa 10 14 0 25 | OIIKC-1 5 Ne 1
HUTOI'O: 18/30
PacuetHo-rpaduueckas 18/30
2 BexkTopnas anrebpa 10 16 0 25 OIIKC-1 10 pabdota Ne 1
HUTOI'O: 18/30
KontponbHas pabora
No 2 12/20
3 AHanmuTHYeCKas TEOMETPHUSL 16 24 0 40 | OIIKC-1 18 Pacuerno-rpaduueckas
12/20
pabota Ne 2
HUTOIO: 24/40
HUTOI'O 3a cemecTp 36 54 0 920 - - - 60/100
2 cemecTp
KonrponbHas padbora 18/30
4 JluneliHble (€BKINAOBBI) IPOCTPAHCTBA 14 14 0 25 | OIIKC-1 4 Ne 3
HUTOIO: 18/30
Pacuerno-rpaduueckas 1220
5 JIunelinble onepaTopsl 26 26 0 51 OIIKC-1 12 pabora Ne 3
HUTOIO: 12/20
K 6
NS)I;TpOJ'ILHaH pabora 6/10
bununeitnbie (KkBagpaTUIHbIE) GOPMBI. -
6 [TonsiTHe 0 TeH30pax U rpymmnax 14 14 0 38 OIIKC-1 18 Il::;;:r;gzpa@rxmecxaﬂ 6/10
HUTOI'O: 12/20




7 DK3aMeH

30

18/30

HUTOI'O 3a cemecTp

54

54

144

60/100

*B TOM uHcle, B (hopMe MPAKTUIECKOW TOATOTOBKH




CoaeprxkaHue JUCHHMILVINHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM (MOyJ1IM)

Ne,
w/n HaumenoBanue MoayJis, coaep:Kkanue Yacel
1 Jluneiinas aaredpa
Jlexknun 10
1.1 | Anre6pa marpun. Onpenenurend 2—ro u 3 — ro NopsaKoB. 2
Munops! u anredpandeckue nononaHenus. Onpexenurtens !~ <0 nopsjaka.
1.2 | CpoiictBa ompenenutencii. OOparHas Marpuia. Teopema o 0a3ucCHOM 2
MUHOpPE, paHI' MaTpUIIbl. DKBUBAJIEHTHBIE IPEOOPA30BaHUs MATPULL.
13 Martpuunasi ¢opma 3amucu CHUCTEMbl JHHEWHBIX ypaBHEHUH. DopMyIbl 5
Kpamepa.
1 4- Pemenne cucrem nMHEHHBIX ypaBHeHHMH MeronoMm [aycca, ©asucHbie H
L5 cBoOoaHbIe IepeMenHble, obmiee pemenne CJIAY. Teopema Kponekepa - 4
Kanemn.
CemMuHapbl 14
Cl1.1 | Anre6pa marpun. Onpeeauteny 2—ro 1 3 — ro NOpsiIKOB. 2
Cl12 Munops!l u anredpandeckue nomnoiaHenus. Onpexaenurens !~ <0 nopsaka. )
) CaoticTBa onpeaenuteneid. ObpaTHas MaTpuia.
C13 Teopema o 0a3ucHOM MHHOpE, paHI MaTpPUIbl. OKBUBAJICHTHBIC )
peoOpa3oBaHusl MaTPUILL.
Cl4 Marpuunas ¢gopma 3amnucu CHCTEMbl JIMHEHHBIX ypaBHEHHHA. DOpMyIibl )
Kpamepa.
C1.5 | Teopema Kponekepa - Kanemnm. 2
C1.6- | Pemienue cuctem JIMHEMHBIX ypaBHeHUM MmetojgoMm [‘aycca, Oa3ucHble U 4
C1.7 | cBobosHbIe nepeMeHHble, oOiee penienue CJIAY.
CamocrosiTejibHas padoTa 25
CP1.1 | IIpopaboTka yqyeOHOro MaTepuasa JEeKIui 1.25
CP1.2 | IloaroroBka Kk ceMuHapam 1.75
CP1.3 | TlonroroBka K KOHTPOJILHOU paboTe 3
CP1.4 | ipyrue BUJbl CAMOCTOSITENIbHOW PabOTHI 19
2 BexkTopHas ajaredpa
Jleknuu 10
JIuneliHass 3aBUCHMOCTb M HE3aBHCHMOCTb CHUCTEMBI BEKTOpPOB. basuc
2.1 CUCTEMBI BEKTOPOB. PaHr cucremsl BekTopoB. HaxokaeHue panra cucTeMsl 2
BEKTOpOB. CHCTEMBI KOOPIMHAT.
CkansipHOE POU3BEEHUE BEKTOPOB, €ro cBoiicTBa. [Ipoekius BekTopa Ha
2.2 | ock. BelpaxkeHne CKalspHOro MPOU3BEACHUS Yepe3 KOOPANHATHI BEKTOPOB. 2
YTroa Mexk1y BEKTOpaMH.
23 BekTtopHOEe  mpou3BeneHME ~ BEKTOPOB.  BpIpakeHHe  BEKTOPHOrO 2
IIPOU3BENICHNUS YepEe3 KOOPANHATHI BEKTOPOB
24 JIuHeliHasg 3aBUCUMOCTb M HE3aBHCHUMOCTh CHCTEMBI BEKTOPOB. baszmnc 2
CHUCTEMBI BEKTOPOB.
25 CMemiaHHOEe  TPOU3BENEHHUE  BEKTOpPOB.  BbIpakeHWe  CMEIaHHOTO >
IIPOU3BENICHUS YEPE3 KOOPAUHATHI BEKTOPOB.
CemuHapbl 16
2.1 JIuneiiHass 3aBUCHMOCTb M HE3aBHCHUMOCTb CHUCTEMBI BEKTOpOB. basuc >
CHUCTEMBI BEKTOPOB.
C2.2 | Panr cucremsl BeKTOpoB. HaxoxaeHHe paHra CUCTEMbI BEKTOPOB. 2
C2.3 | Cucremsl koopauHaT. KoopauHaTsl BEKTOpa, MOy BEKTOPA. 2

10




C2.4 | CkansipHOE IPOM3BEACHUE BEKTOPOB, €r0 CBOMCTBA. 2

25 BrIpaxenue cKaJIsIpHOTO IPOU3BEACHMS YePE3 KOOPAUHATHI BEKTOPOB. YTOJI ’
Mexay Bektopami. [Ipoekuns BeKkTopa Ha OCh.

C2.6 | BekTopHOE Npou3BeACHUE BEKTOPOB, €r0 CBOMCTRBA. 2

2.7 BblpaxkeHHe CMEIIaHHOTO MPOU3BEACHUS 4Yepe3 KOOPAMHATHI BEKTOPOB. ’
IIpumepsl.

28 CMmemaHHoe TpOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHue ’
CMELIAHHOTO IPOU3BEJEHUS YEPE3 KOOPAUHATHI BEKTOPOB. [IpumMepsl.
CamocrosiTesbHasi padora 25

CP2.1 | IlpopaboTka yuyeOHOT0O MaTepHasa JCKIUMA 1.25
CP2.2 | IloaroroBka K ceMuHapam 2
CP2.3 | BeimosiHeHHe pacyeTHO-TpapuIeCcKOil paboThI 12
CP2.4 | Ipyrue BUJbI CAMOCTOSITENILHON PaOOTHI 9.75
3 AHaJIuTHYeCKasi reoMeTpHs
Jleknun 16
31 Hp}IMaiI JIVHUS Ha IUIOCKOCTH. YPAaBHEHUSA IPSAMOU JIMHUM. Y PaBHEHUE ’
psIMOM JIMHUM B HOPMaJIbHOM BHJIE.
PaccrosiHue OT TOUKHM 0 NPAMON JIMHUU. YTOJ MEXKIY NPAMBIMU JIMHUSIMHU
3.2 | Ha IUIOCKOCTHU. Y CJIOBHUS NapAJUIEIbHOCTH U NEPIEHIUKYIIPHOCTH MPSIMBIX 2
JIMHUM.
33 IIpsiMass MHMS B IPOCTpaHCTBE. BEKTOpHOE ypaBHEHHE NPSAMOM JIMHUHU. ’
YpaBHeHHe NPSIMON JTMHUU B KAHOHUYECKOM BHJIE.
[TapameTpuueckue ypaBHEHUS IPAMOW TUHUHU. Touka nepeceyeHus npsmon
34 | JIMHMM C IUIOCKOCTBIO. YTOJII M PACCTOSHUE MEXKIYy NpSIMBIMU B 2
IIPOCTPAHCTBE.
35 IInockocTs. BexTopHOE ypaBHEHHE IIIOCKOCTH. Y PaBHEHHE IINIOCKOCTH B )
) HOpMasibHOM BHJie. O011Iee ypaBHEHHE TIIIOCKOCTH.
VYpaBHEHME MIIOCKOCTH, MPOXOIALIEH uepe3 Tpu Touku. PaccrosHue ot
3.6 | TOYKH JI0 IJIOCKOCTU. YTOJI MEXAY IJIOCKOCTSIMHU, YroJl MEXIy NpSIMON U 2
IIJIOCKOCTBIO.
3.7 | KanoHnueckue ypaBHEHHUsI SJUTUIICA, THIEPOOIIBI M apaboJIbl. 2
3.8 KaHonunueckue ypaBHEHHs MTOBEPXHOCTEH BTOPOro Mopsiika (AIIUICOUA, )
runep00JIon 108, NapaboIoN10B, KOHYCA, IUIMHIPOB).
CemuHapbl 24

C3.1 Hp}IMail JIMHUSA Ha IIOCKOCTH. YPaBHEHMS MPSAMOU JIMHUU. YPaBHEHUE ’
psIMON JIMHUY B HOPMaJIbHOM BHJIE.

3.2 VYpaBHeHMe NpsIMOI IMHUM B HOPMAJIBHOM BHJie. PaccTostHME OT TOUKH 10 >
PSIMOH.

3.3 Yroa Mexay npsIMbIMU JIMHUSIMU Ha INIOCKOCTH. Y CJIOBUS MapajIeIbHOCTH >
U TIePIIEHANKYISIPHOCTH NPSIMbIX JTMHHH.

3.4 [Tpsimast uHUSA B mpocTpaHcTBe. BEKTOpHOE ypaBHEHME MPSMOW JIMHUM. >

' YpaBHEHHE NPSIMON JTMHUN B KAHOHUYECKOM BHJIE.

C3.5 [TapameTpudeckne ypaBHEHUS IPAMOW TMHUU. Touka nepeceyeHus npsaMoun 2
JIMHHUHU C IIJIOCKOCTBIO.

C3.6 | Yron u paccTossHUE MEXKIY MPSIMBIMU B TPOCTPAHCTBE. 2

3.7 IInockocTs. BexTopHOE ypaBHEHHE IJIOCKOCTH. YPaBHEHHE IINIOCKOCTH B )
HOpMasibHOM BuJie. OO11ee ypaBHEHUE TUIOCKOCTH.

C3.8 YpaBHEHHE IIIOCKOCTH, NMPOXOJALIEH 4Yepe3 Tpu TOUKH. Paccrosnue or 2
TOYKH JIO TJIOCKOCTH.

C3.9 | Yron Mexay IVIOCKOCTSIMH, YTOJI MEXKAY IPSIMON U TUIOCKOCTBIO. 2
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C3.10 | Kanonnveckue ypaBHEHHS DJUTUIICA, THIIEPOOIIBI M TapaboIIbl. 2

C3.11 KaHoHunueckue ypaBHEHHs [TOBEPXHOCTEN BTOPOro Mopsiika (JLIUICOUa, ’
rUnepO0I0onI0B).

C3.12 Kanonunueckue yYpaBHEHUA IIOBEPXHOCTEH BTOpOT'O IopsiiKa 5
(mapaboJIouI0B, KOHYCA, ITUIUHIPOB).

CamocrosiTeibHas padora 40

CP3.1 | IlpopaboTka yuyeOHOT0O MaTepHasa JCKIUMA 2

CP3.2 | IloaroroBka K ceMuHapam 3

CP3.3 | ITonroroBka K KOHTPOJIBHOU paboTe 3

CP3.4 | BeimosHeHHne pacueTHO-TpapuIecKOil paboThI 18

CP3.5 | Jlpyrue BUabI CAMOCTOSITEIILHON paOOTHI 14

4 JInHeiiHble (eBKJINAO0BbI) IPOCTPAHCTBA
Jleknun 14

41 AKCHUOMBI JIMHEMHOTO MpPOCTPAaHCTBA. EIMHCTBEHHOCTh HYJIEBOIO U )
IPOTUBONOJIOKHOTO 3JIEMEHTA.

JluneiHO 3aBUCUMBIC (HE3aBUCHMBIE) 3J€MEHTHI. basuc, e MHCTBEHHOCTD
paszioxeHus BekTopa 1o 0aszucy. KoopaunatHoe n-mMepHOE MPOCTPaHCTBO.

4.2 | I3omopdHOCTh nHHEHHbIX mnpocTpaHcTB. [loampoctpancrBo. Cymma u 2
nepeceyeHre MoAIPOCTPAHCTB, CyMMa UX pa3MepHocTeil. Paznoxenue n-
MEpPHOr0 MPOCTPAHCTBA B MPSAMYIO0 CYMMY MOJIPOCTPAHCTB.

43 Marpuma nepexoga kK HoBoMmy Oasucy. I[IpeoOpasoBaHue KOOpAHMHAT ’
BEKTOpA.

4.4 | Martpuna JMHEHHOTO oreparopa, epexoj K HoBoMy 0a3ucy. 2
[IpocTpaHcTBO pelIeHUil OJJTHOPOJHON JIMHEHMHOW CHUCTEMbI, Pa3MEPHOCTh

4.5 | atoro mpocrtpancTtBa. [lpencrasnenne obmero pemenus CJIAY B Buue 2
CYMMBI YaCTHOTO pelleHus U obuero pemenus ogHopoaHoi CJIAY.

AKCHOMBI BEIIECTBEHHOTO (KOMILIEKCHOTO) €BKJIMJIOBOTO IMPOCTPAHCTBA.
HepasenctBo ~ Komm-byHsikosckoro. HopmupoBanHoe  smHENHOE
46 | MPOCTPAHCTEO. HepaBencTtBo MUHKOBCKOTO B €BKJIMI0BOM NPOCTPAHCTBE. ’
' Teopema Iludaropa B n-MEpHOM  EBKJIMJOBOM  IPOCTPAHCTBE.
OptoHopMupoBanHbiii 6a3uc. Ilponecc oproronamuzanuu. CransipHOe
POM3BEACHNE B OPTOHOPMUPOBAHHOM Oasuce.
OproroHanbHOe JIOTIOJIHEHUE MOJMPOCTPAHCTBA. Paznoxxenue

4.7 | npocTpaHCTBa B MPAMYI0 CYMMY IOANPOCTPAHCTBA U €TI0 OPTOTOHAJIBHOIO 2
JIOTIOJTHEHHS.

CemMuHapbl 14

C4.1 AKCHOMBI JIMHEHHOIO NIPOCTPAaHCTBA. EJMHCTBEHHOCTb HYJIEBOTO U )
IPOTUBOMNOJIOKHOTO JIEMEHTA.

JIuneiHO 3aBUCUMBIE (HE3aBUCHMBIE) 3JIEMEHTHI. ba3uc, eAMHCTBEHHOCTD
pas3ioxeHus BekTopa 1o 6aszucy. KoopauHatHoe n-MepHOE MPOCTPAHCTBO.

C4.2 | U3omopdHOCTs NUHEHHBIX mpocTpaHcTB. IloampoctpanctBo. Cymma u 2
nepeceyeHre MoIMPOCTPAHCTB, CyMMa UX pa3MepHocTeil. Paznoxkenue n-
MEPHOI'0 IPOCTPAHCTBA B NPSIMYIO CYMMY IOJITPOCTPAHCTB.

C43 Martpuna mnepexoga k HoBoMy Oasucy. IIpeoOpazoBanue KoOpAHMHAT >
BEKTOPA.

C4.4 | Marpuiia THHEHHOTO OTepaTopa, Mepexoi K HOBOMY 0a3ucy. 2
IIpocTpaHCTBO PEIICHUI OJHOPOJHOM JIMHEMHOW CHCTEMBI, Pa3MEpPHOCTH

C4.5 | sroro mpoctpanctBa. IIpencraBnenue obmero pemenuss CJIAY B Buze 2

CYMMBI YaCTHOTO pelIeHus 1 o01ero pemeHus ognopoanoit CJIAY.

12




C4.6

AKCHOMBI BEUIECTBEHHOI'0 (KOMIUIEKCHOIO) €BKJIMOBOTO MPOCTPAHCTBA.
HepasenctBo  Kommu-byHskosckoro. HopmupoBanHoe  smHeNHOE
npoctpancTBO. HepaBeHCTBO MUHKOBCKOTO B €BKJIMOBOM MPOCTPAHCTBE.
Teopema Iludaropa B  n-MEpHOM  EBKJIMJOBOM  IPOCTPAHCTBE.
OpronopmupoBanHbiii  0a3uc. Ilpomecc oproronanmzanuu. CkraisspHOE
IIPOU3BE/ICHNE B OPTOHOPMHUPOBAHHOM 0Oa3uce.

C4.7

OptoronanbHOe JIOTIOJIHEHUE MOJMPOCTPAHCTBA. Pasnoxxenue
MIPOCTPAHCTBA B MPSIMYI0 CYMMY MOJIPOCTPAHCTBA U €r0 OPTOTOHAIBLHOTO
JIOTIOJTHEHUS.

CamocrosiTesibHas padoTa

25

CP4.1

[TpopaboTka yuyebHOro MmaTepuana JeKuun

1.75

CP4.2

IToaroroBka Kk ceMuHapam

1.75

CP4.3

IToaroToBka K KOHTPOJIBHOM paboTe

CP4.4

Jlpyrue BuIbpl CaMOCTOSTENBHON pabOThI

18.5

JluHeiiHbIE onepaTopbl

Jlekuun

26

5.1-
5.2

JluneiiHple omepaTophl B KOMIUIEKCHOM JIMHEWHOM IPOCTPAHCTBE.
OGparsbiii oneparop. Oneparop, AEHCTBYIOUIMNA B3aMMHO OJIHO3HAYHO.
WuBapuaHTHBIE TOJMPOCTPAHCTBA sifipa U oOpasa omeparopa, cymMma HUX
pa3sMEpPHOCTEN.

Omneparopbl MPOEKTUPOBAHUS BEKTOPA HA OCh (HA MIOCKOCTB).

5.3-
54

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYEHUS JIMHEHHOTO oreparopa.
Marpuna omneparopa B 0a3uce M3 COOCTBEHHBIX BEKTOpOB. Teopema o
JMHEWHOW  HE3aBHCHMOCTH COOCTBEHHBIX BEKTOPOB, OTBEYAIOIINX
Pas3INYHBIM COOCTBEHHBIM 3HAUCHUSIM.

Jluneitnble (mostyropajguHelHble) (OpPMBI B KOMIUIEKCHOM €BKJIHMJOBOM
IIPOCTPAHCTBE, IPEJACTABICHNUE UX B BUJIE CKAJSIPHOTO IIPOU3BEICHUSI.

5.5

ConpspkeHHBIM oneparop, €ro €IMHCTBEHHOCTb M CBOMCTBa. Marpuia
COIPSKEHHOT'0 OIlepaTopa B OpPTOHOPMUPOBAHHOM Oa3uce.

5.6-
5.7

CamocomnpsokeHHBIH  omepatop A u  ero wmatpuna. [IpeacraBneHue
MIPOU3BOJILHOTO JIMHEWHOTO OTepaTopa B BUJE CYMMBI CAMOCOMPSKEHHBIX
orepaTopoB. BelecTBEHHOCTh CKalsipHOro mpou3BeneHUs (Ax, X).
BemecTBeHHOCTh COOCTBEHHBIX 3HAUYEHUN CaMOCOIPSHKEHHOTO OMepaTopa,
OpPTOTOHAILHOCTh COOCTBEHHBIX BEKTOPOB, OTBEUAIOUINX Pa3IHYHBIM
COOCTBEHHBIM 3HAYCHUSIM. Hopma nuHeiiHoro omneparopa, HopMa
camocornpspbkeHHoro omepatopa. Im(Ax, x) = 0 - HeoOxomumoe u
JIOCTaTOYHOE YCJIOBHE TOTO, YTOOBI JUHEHHBIH omepaTop A Obll
CaMOCOITPSI>KCHHBIM.

5.8

Teopema o CyiecTBOBaHHN OPTOHOPMHUPOBAHHOTO 0a3uca u3 COOCTBEHHBIX
BEKTOPOB  CaMOCOIIPSDKEHHOTO — omeparopa. BosBeneHue omepatopa
(MaTpuIlbl) B cTeneHb. MaTpudHasi SKCIIOHEHTA.

59

[TpencraBienue nonyropaiMHeHONH SpMUTOBOM (hOpMBI B BUAE (AX, ), T1e
A — caMmocoIpsKeHHBIH oniepaTop. BemectBeHHOCT KBaApaTUHUHON HOpMBbI
(AX, X) - HEoOXOaUMOE M JTOCTATOYHOE ycioBHeE, 4TOObI (AX, y) OBLIO
SPMHTOBOI POPMOI.

5.10-
5.11

Teopema o mpuBeneHHMH KBaapaTuuyHOW  (opmbr  (AX, X) B
OPTOHOPMHPOBAHHOM 0a3uce K KAHOHHYECKOMY BHJyY B KOMIUIEKCHOM
€BKJINJJOBOM IIPOCTPAHCTBE, I1€ A — CaMOCONPSIKEHHBIN ONIEpaTop.

5.12

YHUTapHBIN (OPTOTOHAIBHBIN) ONEPATOP M €ro MaTpUIla, HEOOXOIUMOE U
JIOCTATOYHOE YCJIOBHE YHUTAPHOCTH (OPTOTOHAILHOCTH) OTiepaTopa.

13




5.13

[TpricoeqHEHHBIN 3J€MEHT il COOCTBEHHOI'O 3HA4YeHMs oOIrepaTopa.
[Topsimox mpucoearHEHHOTO AIeMeHTa. MaTpuia omneparopa B Oasuce u3
COOCTBEHHBIX U MPUCOETMHEHHBIX BEKTOPOB. JKOP/IaHOBBI KIETKH.

Cemunapsbl

26

C5.1-
Cs5.2

Jluneiinple omepaToppl B KOMIUIEKCHOM JIMHEHHOM MPOCTPAHCTBE.
OGparsbiii oneparop. Oneparop, AEHCTBYIOLIUNA B3aMMHO OJHO3HAYHO.
WuBapuaHTHbIE TOJIMPOCTPAHCTBA siipa U 0o0pasa oreparopa, cymMMa HX
pPa3sMEpPHOCTEN.

Oneparopbl NPOEKTUPOBAHUS BEKTOPA HA OCh (Ha MJIOCKOCTB).

C5.3-
C5.4

CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYEHUS JIMHEHHOTO oreparopa.
Marpuna omneparopa B 0a3uce M3 COOCTBEHHBIX BEKTOpOB. Teopema o
JUHEHMHON  HE3aBUCUMOCTH  COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX
Pas3IMYHBIM COOCTBEHHBIM 3HAUCHUSM.

Jluneiinpie (momyTopanvHEiHbIe) (OPMBI B KOMIUIEKCHOM EBKJIHI0BOM
IIPOCTPAHCTBE, IPEJACTABICHUE UX B BUJIE CKAJSIPHOTO IIPOU3BEICHUS.

C5.5

ConpspkeHHBIM  oneparop, €ro €IMHCTBEHHOCTb M CBOMCTBa. Marpuia
COIPSKEHHOT'0 OIlepaTopa B OPTOHOPMUPOBAHHOM Oa3uce.

C5.6-
C5.7

CamoconpsikeHHBIM  omepatop A u ero wmarpuna. [IpeacraBieHue
MIPOU3BOJIBLHOTO JIMHEWHOTO OIlepaTopa B BHUJIE CYMMBbI CaMOCOIPS)KEHHBIX
ornepaTopoB. BelecTBEHHOCTh CKalsipHOro mpou3BeneHus (Ax, X).
BemiecTBeHHOCTh COOCTBEHHBIX 3HAYEHHUI CaMOCOMPSIKEHHOTO OrepaTopa,
OpPTOTOHAJIBHOCT COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX PA3IUYHBIM
COOCTBEHHBIM 3HAYCHUSIM. Hopma nuneitHoro omneparopa, HopMma
camocornpsbkeHHoro omeparopa. Im(Ax., x) = 0 - HeoOxomaumoe u
JIOCTaTOYHOE YCJIOBHE TOro, 4YTOObI INUHEHHBIA omepaTop A Obll
CaMOCOITPSDKEHHBIM.

C5.8

TeopeMma o CyIliecTBOBaHUH OPTOHOPMHPOBAHHOTO 0a3Kca U3 COOCTBEHHBIX
BEKTOPOB  CaMOCOINPSDKEHHOTro — omepaTtopa. Bo3BenmeHue —omeparopa
(MaTpuIlbl) B cTeNieHb. MaTpryHasi SKCIIOHEHTA.

C5.9

[TpencraBienue nosnyropaivuHeHOW 3pMHUTOBOM (hopMbl B Buae (AX., y),
rae A — caMOCONpPSDKEHHBIM oneparop. BemecTBEeHHOCTh KBaJpaTU4YHOU
dopmbl (AX, X) - HEOOXOAMMOE M JOCTATOYHOE YCIOBHE, 4TOOBI (AX, Y)
OBLII0 APMUTOBOM (HOPMOHA.

C5.10-
Cs.11

Teopema o mpuBeaeHMM KBaapaTuuHoM  Qopmber  (AX, X) B
OPTOHOPMHPOBAaHHOM 0a3uce K KAHOHMYECKOMY BHJlyY B KOMIUIEKCHOM
€BKJINJIOBOM IIPOCTPAHCTBE, TI€ A — CaMOCONPSYKEHHBIN ONEpaTop.

C5.12

YHuTapHbIil (OPTOroHaNbHBIN) ONEPATOp U €ro MaTpHila, HEOOXOIUMOE U
JIOCTaTOYHOE YCJIIOBUE YHUTAPHOCTH (OPTOrOHAJILHOCTH) ONEpaTopa.

C5.13

[IpucoennHEHHBI AIEMEHT i1 COOCTBEHHOTO 3HAYEHHS oOlepaTopa.
[Topsimox MPUCOSTUHEHHOTO 3JeMeHTa. Matpuiia omneparopa B 0a3uce u3
COOCTBEHHBIX U MPUCOCINMHCHHBIX BEKTOPOB. }KOpHaHOBBI KJICTKH.

CamocrosiTeibHas padora

51

CP5.1

[TpopaboTka yueOHOTO MaTepuaia JEeKIHi

3.25

CP5.2

IToaroroBka k CCMHUHAapam

3.25

CP5.3

BrinonHenue pacueTHo-rpadguueckoi paboThl

15

CP5.4

Jpyrue Buapl caMOCTOSTENBHON paboThI

29.5

Bbuimneiinbie (kBagpaTuunbie) popmel. [lonsiTue 0 TeH30pax u
rpynmnax

Jlexknun

14

14




6.1

bununeitnas hopma u e€ matpuria. [IpeodpazoBanue MmaTpuIlbl OMITHHEHHON
dopMbl Tpu Tepexoae K HoBoMmy Oasucy. KBamparuunas dopma s
CUMMETpUYHOW OmimHeiHOW (opmbl. Merton Jlarpanxka mnpuBeaCHUS
KBaJIpAaTHYHON (POPMBI K KAHOHUYIECKOMY BHU]TY.

6.2

[TonmoxuTenbHBIM (OTPUIIATEIIBHBIA) WHIEKC HWHEPIUU KBaJAPaTUYHOMN
¢dopmbl. 3aKOH HHEPIIUH KBAIPATUYHBIX (HOPM.

6.3

HeoOxoauMble M JOCTATOYHBIC YCJIOBUS JUIS TOTrO, YTOOBI KBaJpaTHUHAs
¢dbopMa ObLITa 3HAKOTIEPEMEHHOM.

6.4

HeoOxoauMble M JTOCTATOYHBIC YCJIOBUS JUIS TOTrO, YTOOBI KBaJpaTHUHAS
¢dbopma ObUTa KBA3U3HAKOOTIPEICIICHHOM.

6.5

[IpuBeneHne ypaBHEHUsI THMIEPIOBEPXHOCTH BTOPOrO MOpSAAKA K
KaHOHUYECKOMY BHUJY OpPTOTOHAIBHBIM mpeoOpa3oBanueM. Illpumepsr
IpPUBEICHUS YPAaBHEHHUH IOBEPXHOCTEH (KPUBBIX) BTOPOrO MOpsAKa K
KaHOHMYECKOMY BHUJY OPTOrOHaJbHBIM IpeoOpa3oBanueM. Kpurepuii
CunpBecTpa TOro, 4ToObl KBaipaTHuHas (hopmMa OblIa 3HAKOOIPEIeJICHHOM.

6.6

[TpeoOpazoBanne KoopauHAT BeKkTopa. B3anmublii 6a3uc. KoBapuaHTHBIC 1
KOHTPaBapUaHTHBIC KOOPAMHATHl BEKTOpa, WX NpeoOpa3oBaHUE IIpH
nepexosie kK HoBoMmy Oasucy. Ilonstue TeHzopa. 3akoH MpeoOpa3oBaHUs
TEH30pa MpH Iepexoje K HoBoMy Oasucy. Omnepauuu ClOXeHUs,
YMHOXCHHA U CBEPThIBAHHA TCH30POB.

6.7

[Tonstue rpynnel. KommyTraTHMBHOE CBOMCTBO 0OpaTHOro 3JI€MEHTa,
KOMMYTaTUBHOE CBOMCTBO HEHUTPAJIBHOIO 3JeMEHTa. EIMHCTBEHHOCTH
HEUTpalbHOrO M 0OpaTHOIO 3J1eMEHTOB. ['pynmna BbIYETOB MO MOAYIIO 2,
rpyIa IepecTaHOBOK, IPYIIIA Ollepalii, COBMEIIAIOIHUX PABHOCTOPOHHUI
TPEYTrOJIbHUK.

Jluneitnoe mnpexacrasnenue D(G) rpynnel G B JUHEHHOM €BKIUIAOBOM
npoctpanctBe E". MHBapuanTHoe noanpoctpancTBo anst D(G). Ionstue
IIPUBOAMMUIO (HETPUBOAMMOr0) HpeICTaBIeH s IPpyIbl B E°.

CemuHapbl

14

C6.1

bununeitnas popma u e€ marpuna. [IpeoOpasoBanue MaTpuilbl OMIIMHEHHOM
dopMbl mpu mnepexone k HoBomy Oasucy. KBagpartuunas ¢opma miis
CUMMETpUYHON OmimHeHoil ¢opmbl. Meron Jlarpanxka npuBeneHus
KBaJIpaTUYHON POpPMBI K KAHOHUYECKOMY BHUJY.

C6.2

[TonoxurenbHbI  (OTPULIATENIBHBIA) HMHACKC HMHEPUMU KBaJpaTHUHON
(dopMbl. 3aKOH UHEPIMH KBaJAPATHUHBIX (HOpM.

C6.3

HeoOxonumbie U AOCTATOYHBIE YCIOBHSI JUIsl TOTO, YTOOBI KBaJpaTUUHAS
dbopma ObUTa 3HAKOOTIPEICTICHHOM.

Co6.4

HeobxonuMble U 1OCTaTOYHBIE YCIOBHUS AJSL TOTO, YTOOBI KBaapaTUYHAs
dbopma ObUTa KBa3M3HAKOOIIPEICICHHOM.

C6.5

IIpuBeneHne ypaBHEHHMS TUIEPIIOBEPXHOCTH BTOPOTO IOpsAKa K
KaHOHHYECKOMY BHJly OpPTOTOHAJIBbHBIM MpeoOpa3oBaHueM. [Ipumepsl
NPUBEJCHNUS YpPAaBHEHHMH IMOBEPXHOCTEH (KPHUBBIX) BTOpPOrO TMOpPSJIKAa K
KaHOHMYECKOMY BHUIY OPTOTOHaJbHBIM IpeoOpa3oBanueM. Kpurepuii
CunbBecTpa TOro, 4ToObl KBapaTH4Has popma ObLIa 3HAKOOIPEIEIICHHOM.

C6.6

[IpeoOpazoBanue KoopauHAT BeKTOpa. B3anmusiii 60azuc. KoBapuantHeie
KOHTPaBapUaHTHBIE KOOPAMHATHI BEKTOpa, WX MpeoOpa3oBaHUE MPHU
nepexoyie kK HoBoMmy Oazucy. IlonsiTue TeHzopa. 3akoH MpeoOpa3oBaHUS
TEH30pa TMpH Tepexojle K HoBoMy Oasucy. Ormnepanuu CIOXKEHUS,
YMHOXEHHS ¥ CBEPTHIBAHUS TEH30POB.

C6.7

[Tonsitue rtpynmel. KoMMyTaTHBHOE CBOMCTBO OOpaTHOTO 3JEMEHTA,
KOMMYTaTUBHOE CBOMCTBO HEWUTPAJIBHOIO JJE€MEHTa. ENMHCTBEHHOCTH

15




HEUTPaAIBHOTO W OOpPaTHOTO 3JEMEHTOB. [pyIia BBIYETOB MO MOIYJIO 2,
rpyIma nepecTaHOBOK, IpyIa olepanuii, COBMELa0IIMX pABHOCTOPOHHUI
TPEYroJIbHUK.

JIuneitnoe npexacrasnenue D(G) rpynnel G B JUMHEHHOM €BKIUA0BOM
npoctpanctBe E". MuBapunantHoe moampoctpancTBo misa D(G). Ilonstue
IIPUBOZMMUTO (HETPUBOAMMOT0) TIPE/ICTABJIECH s TPYIIEI B E°.

CamocrosiTesbHasi padora 38
CP6.1 | IIpopaboTka yuyeOHOTrO MaTepraia JeKInui 1.75
CP6.2 | TlonroroBka Kk ceMuHapam 1.75
CP6.3 | IlonroroBka K KOHTPOJIBHOU paboTe 3
CP6.4 | BeimosiHeHHne pacyeTHO-TpapuIecKOil paboThI 15
CP6.5 | JIpyrue BHIIBI CAMOCTOSATEIbHON PabOThI 16.5
7 DK3aMeH 30
CP7.1 | IlonroroBka K 9K3aMeHY 30
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S. YYEBHO-METOINYECKOE OBECIIEYEHHUE CAMOCTOSTEJBLHON
PABOTBI CTYJEHTOB

CamocTtosTenpHas paboTa CTyIEHTOB MO TUCIUILUIMHE O0CCIICUYUBACTCS CIEAYIONIUMH y4eOHO-
METOJIMYECKMMH MaTepHalaMu:
1. PaGouas nporpamma JUCHUTLIUHBI.
2. YdyeOHas nuTeparypa W JOINOJTHHUTENIbHBIE MaTtepuainbl [Pa3nen 7 Paboueit mporpammsr
JTACITUILINHBI |.
3. Tlepeudenp pecypcoB nH(DOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHOM cetn «MHTepHEeT» [Pas-
nen 8 Pabodeli mporpaMMBbl TUCITUTUTHHEI .
4. Meroauveckue ykazaHus Il 00y4JaroIIuXcs 10 OCBOSHUIO TUCIUTUIMHBI [Paznen 9 Pabo-
4eil mporpamMMbl TUCIUTUIHHBI |, 00ECTICUNBAIONINE CAMOCTOSTEIBHYIO padoTy CTyIEHTA
IpU MOJATOTOBKE K Y4€OHBIM 3aHATHSM, BBIIIOJHEHUU JOMAIIHUX Pa0OT, MOATOTOBKE K
KOHTPOJIbHBIM MEPOTIPUSITUSIM U aTTECTALUSIM.
5. KommekT nHANBUAYAIbHBIX 3a/IaHUH.
CTyneHTsl MOJYy4YaroT JOCTYI K YKa3aHHBIM MaTepuajlaM HayuHas C TEPBOTO 3aHATHUS T10
mucourummae, B coorBeTcTBHU ¢ OIIOIIL.

17



6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJIEHWSI TEKYIIEIO
KOHTPOJISI U NPOMEKYTOYHON ATTECTALIMM CTYJIEHTOB IO
JTUCHUIIMHE

®onnx  omneHouHbix cpenctB (POC) nmnsg TpoBeneHHs] TEKYHIEro KOHTPOJsS |
OPOMEXYTOUYHOW aTTECTAllMM OOYYalOMMXCS 10 JAUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH C yKa3aHUEM 3TaloB UX (POPMUPOBAHUS B IPOLIECCE OCBOCHUS 00pa30BaTEIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yabTaToOB 00yUEHUs, 3aIIJJaHUPOBAHHBIX I JUCLUILINHBL.

@®OC BKIIOYAET B ceO:

— TIepeyeHb KOMIIETEHLUH C yKa3aHHEM 3TarnoB MX (OPMHUPOBAHHUSA B IPOLECCE OCBOCHHUS
00pa30BaTeIbHOI IPOTrpamMMBbl;

— OIMCaHWE I0Ka3aTeJei U KPUTEPUEB OLIEHWBAHUSA KOMIIETEHUUH Ha Pa3IMYHBIX dTanmax Mx
(bopMHpOBaHUs, ONIMCAHUE ILIKAJ OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIC 33JaHUSI WIM WHBIE MaTepuaibl, HEOOXOAUMBIE /Ul OLICHKH 3HAHWM,
YMEHUH, BIaJIeHUH U (MIJIN) OIBITA JACSITEIBHOCTH, XapaKTEePU3YIOIINE Tarbl (JOPMHUPOBAHUS
KOMIIETEHIIMH B IPOLIECCe OCBOEHUS 00pa30BaTeIbHON MPOrPaMMBI;

— METOOUYECKHE MAaTepuaibl, ONPEIACIAIOIINAE INPOLEAYyPbl OLICHUBAHHWA 3HAHUM, YMCHHU,
BIAJCHUA W (WJIM) OIbITa MAEATENbHOCTH, XapaKTePH3YIOUIMX ATarbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBoeHUS AUCUMIUIMHBI MPOU3BOAUTCA B cOOTBETCTBUM C llojokeHuem o
TEKYIIeM KOHTpPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

®OC sBnsieTcs NPUIOKEHUEM K JaHHOU pabodel mporpaMMe JAUCHUIINHBL.
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7. IEPEYEHb YYEBHOW JIMTEPATYPBI W  JOMNOJHHUTEJBHBIX
MATEPHUAJIOB, HEOBXOJUMBIX /151 OCBOEHUA JTUCIIUITJIMHbI

Jureparypa
1. COopHHK 3a/1ay IO MaTeMaTHKe JJIA BTY30B : y4e0. mocodue mis By3oB / boaros B. A.,
Hemunosuy b. I1., Epumenko B. A. [u ap.] ; pea. E¢umon A. B., lemunosuy b. I1. - M. : Hayka,
1981. Y. 1 : Jlunelinas anreOpa M OCHOBBI MaTeMaThyeckoro anamusa / pea. Edumon b.,
Hemunosuu b. I1. - M. : Hayka, 1981. - 463 c. : un.

2. Edumos, H. B. Kpartkuii kypc ananutrdeckoit reomerpuu : yueOnuk / H. B. Epumos. —
MockBa : OUSMATIIUT, 2014. — 240 c. — ISBN 978-5-9221-1419-6. — Texkct :
AJICKTPOHHBIN // Jlanb : ANIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:

https://e.lanbook.com/book/91182

JIOnOJTHHUTENbHBIE MAaTePUAIIBI
1. bexnemumes, /. B. Kypc ananutuueckoil reoMeTpuu U JIMHEHHON anreOpsl : y4eOHUK IS
By30B / JI. B. bexiiemumen. — 18-e uzn., nepepad. — Cankrt-IlerepOypr : Jlans, 2021. — 448 c.
— ISBN 978-5-8114-4916-3. — TekcT : anekTpoHHbIi // JIaHb : 3IeKTPOHHO-OMOINOTEeUHAs CH-
crema. — URL: https://e.lanbook.com/book/152643. — Pexum noctyma st aBTOPU3. MOJIb30Ba-
TeJen.
2. Kunerenuk, /1. B. COOpHHK 33134 0 aHATUTHYECKOW T€OMETPHH : YIeOHOE TTOCOOue ISl BY-
30B / Jl. B. Knierenuk. — 17-e u3n., crep. — Cankt-IlerepOypr : Jlanp, 2021. — 224 ¢. — ISBN
978-5-8114-1051-4. — Texkcr : 2neKTpOHHBIH // JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.Janbook.com/book/174993. — Pexxum noctyna 1Jist aBTOpU3. MOJIb30BATEIEH.
3. COopHHK 33724 [0 AaHATTUTHYECKOH T€OMETPUH U JIMHEHHOU anredpe : yueOHOoe oCcoOue Jtst
By30B / JI. A. bexnemuiesa, [I. B. bexiemumes, A. 0. [letpoBuy, 1. A. UybapoB. — 8-e u3z.,
crep. — Cankr-IlerepOypr : Jlans, 2021. — 496 ¢. — ISBN 978-5-8114-7874-3. — TekcT : 2ek-
TPOHHBIN // Jlanb : 3IIEKTPOHHO-OUOIHOTEeYHAS cucTema. — URL:
https://e.lanbook.com/book/166924. — Pexxum mocTyma i1t aBTOPH3. TOJIb30BATEIICH.
4. Wnbun, B. A. Jluneiinas anre6pa : yueonuk / B. A. Uneun, 2. I'. [To3nsakx. — 6-e usna., crep.
— Mocksa : DUSMATIIUT, 2007. — 280 c¢. — ISBN 978-5-9221-0481-4. — TekcT : 27€KTpOH-
HblH // JaHb : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/2178. —
Pexxum noctyna A aBTOpuU3. MOJIb30BATENEH.
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8. IIEPEYEHb PECYPCOB CETH HUHTEPHET, PEKOMEHAYEMBIX JJIA
CAMOCTOATEJBHOU PABOTBI ITPUM OCBOEHUH JUCIIUIIJIMHBI

1. Caiit ynuBepcurera: http:/bmstu.ru

2. Poccuiickas rocygapcTBeHHas OubimoTeka. http:// www.rsl.ru.

3. TocynapcTBenHas myOIndHasi HAy9YHO-TeXHUYeckas onbiaroreka Poccun. http://www.gpntb.ru.
4. bu6bmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texnmueckass Oubnmoreka KO MITY mm. H.D. Baymana. http:/library.bmstu-
kaluga.ru.

6. Hayunas snextponnas 6ubnuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeUHas cucTeMa u3aarenbeTBa «Jlanby http://e.lanbook.com.

8.  DnekTpoHHO-OMONMOTEYHass  cucTeMa  «YHHUBEpCHUTETCKas  OuOIMOoTeKa  OHJIANH»
http://biblioclub.ru.

9. DnexTponHo-0ubMoTeuHas cucrema «IPRbooksy http://www.iprbookshop.ru.

10. DnexTponHo-6mbIMoTeyHas cucreMa (ObC) «FOpaiit» https://biblio-online.ru.

11. LlentpanbHas 6ubmmoreka 00pa3oBaTeIbHBIX pecypcoB MunoOpHayku PD. www.edulib.ru.
12. Equnas xomnekuus i poBbiX 00pa3oBaTeNbHBIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMALMOHHO-00pa30BaTENbHBIX pecypcoB. http://fcior.edu.ru.

14. Caiitr U3pgatensctBa MI'TY um. H.O. baymana https://bmstu.press/
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9. METOJIMYECKHE VKA3AHUS JUIA CTYAEHTOB 110 OCBOEHHMIO
JTACIATITAHBI

[Ipuctynas k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMAaHHE
HIDKECIIEYIOLINE MTOJIOKEHMSL.

JlucuMmimHa MocTpoeHa MO MOJYJbHOMY IPHUHLMNITY, KaKIbli MOAYINb IPEACTABISAET
co0OM JIOrMYecKH 3aBeplICHHBIH pa3jien IUCUMIUIMHBL. B mepBoM cemectpe Tpu Moxyis. Bo
BTOPOM CEMECTPE YEThIPE MOYJIS (BKIHOYAs SK3aMEH).

Ha nepBoM 3aHATHM CTyZEHT mHojy4aeT MH(OpMAMIO I JOCTyNa K KOMILIEKCY
METOJIMYECKUX MAaTEPUAIIOB 110 AUCLUILIIHE.

Jlek1iMOHHBIE 3aHATHUS MOCBSILIEHB PACCMOTPEHUIO KIIHOYEBbIX, 0A30BbIX MOJI0XKEHUN
Kypca 1 pa3bsICHEHHUIO YU€OHBIX 3aJaHU, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapbl IIPOBOJATCS JIA 3aKPEIUICHUs YCBOEHHOW MH(pOpMaIMM, NpHOOpeTeHus
HaBBIKOB €€ NPUMEHEHHs IS peIIeHUs MPaKTHYECKUX 3a7ad B MPEIMETHOH oOnactu
JUCLUTUIMHBL.

[IpakTryeckas MOATOTOBKA MPHU PeANTU3aLUN YI€OHOU JUCIUIUIMHBI OPraHU3YeTCs TyTeM
IPOBE/ICHUS] CEMUHApPOB, NPAKTUYECKUX 3aHATUH M WHAWBUIYAJIbHBIX M(WIM) TIPYNIOBBIX
KOHCYJIbTAallMM, NpeaycMaTpUBAIOIIMX YydacTHE OOYyYaloOlUXCsl B BBINOJIHEHUM OTAEIbHBIX
3JIEMEHTOB PaboT, CBA3aHHBIX C OyAylield npodeccCuOHaIbHOM 1eATEIbHOCTBIO.

[IpakTnueckasi HOATOTOBKAa MOXKET BKJIKOYATh B C€Osl OTJEJIbHBIE 3aHATUS JIEKLIHOHHOIO
TUIIA, KOTOpbIE IpEeAyCMaTpUBAIOT IMepedady ydeOHOM uHpopManuu oOydaromumes,
HEOOXOIUMOM I IOCJEAYIOLIEro  BBINIOJHEHUs  paboT, CBA3aHHBIX C  Oy;ymei
npodeCCHOHATIBHOMN 1€ TETbHOCTBIO.

CamocrosiTesibHasE padora CTYIEHTOB BKJIIOYACT CIIEAYIOIIME BHJBL: B IEPBOM
ceMecTpe MpopaboTka yueOHOro marepuaia JIEKUUH, MOAr0TOBKAa K CEMUHAapaM, MOATOTOBKa K
KOHTPOJIbHOM pa0oTe, BBIIIOJIHEHUE pacueTHO-rpaduueckoii paboThl, BO BTOPOM CEMECTpE
npopaboTka yueOHOro Marepuaia JeKIHi, TOAroTOBKa K CeMUHAapaM, MOJArOTOBKA K IK3aMeHY,
MOJIFOTOBKA K KOHTPOJIbHOM paboTe, BHIMOJIHEHHE pacyeTHO-Tpaduyeckoil paboTsl. Pe3ynpTaTsl
BCEX BUJIOB pabOTHI CTYI€HTOB (POPMHUPYIOTCS B BUJIE INYHOTO PEUTUHTA, KOTOPBINA YUUTHIBAETCS
Ha TNpPOMEXyTOyHOW arTectauuu. CamocTosiTenbHass padoTa NpeayCMaTpUBAeT HE TOJIbKO
npopaboTKy MaTepualoB JIEKIMH, HO M HMX pacIIMpeHHe B pe3ylbTaTe IMOMCKA, aHAIN3a,
CTPYKTYPUPOBAHUS M MPEACTABICHNS B KOMIIAKTHOM BHE COBPEMEHHOW WH(pOpPMAIIMU U3 BCEX
BO3MOHBIX HCTOYHHUKOB.

Texkymmii KOHTPOJIb TPOBOAUTCA B TEUYEHHE KaXJAOr0 MOIYJIsS, €ro HTOTrOBbIE
pe3ysbTaThl CKJIAIbIBAIOTCS U3 OLIEHOK IO CIETYIOIIUM BUaM KOHTPOJIbHBIX MEPOIPUSATHIA:

- KonTponpHas pabora
- PacuetHo-rpaduueckas paboTa.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBEepIIEHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO TPHU PETyJsipHOl paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KOHTposiss. HabpaTh pedTHHT MO BceM MOAYNSAM B Ka)XJIOM CEMECTpE,
OpOMTH 1O KaXAOMY MOJYJII IUIAHOBBIE KOHTPOJIbHBIE MEpPONPHUSATHS B  TEUYEHHUE
9K3aMEHAIlMOHHON CECCHH HEBO3MOXKHO.

Jlnst 3aBepiieHust pabOThl B CEMECTPE CTYACHT JOJDKEH BBINOJHUTH BCE KOHTPOJIbHBIC
MEPOTIPUSITHSL.

IIpoMe:kyTouHasi aTTecTalus 1O pe3yibTaTaM IEPBOrO ceMecTpa MO IUCHUIUINHE
npoxoauT B ¢opMe 3aueta. [IpomexxyTodyHasi arrecranusi Mo pe3yibTaraM BTOPOTO CeMecTpa
IpOXOaUT B (OopMe dK3aMeHa, KOHTPOJIHPYIOLIETO OCBOCHUE KIIIOYEBBIX, 0A30BBIX MOJI0KEHUH
JTUCIUIIMHBI, COCTABIISIOIMX OCHOBY OCTATOYHBIX 3HAHUI 1O HEH.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBIIOJIHUBIINN BCE NTPEyCMOTPEHHbIE YU€OHBIM INIAHOM 3aJJaHUs U CIaBIIMH
BCE KOHTPOJIbHBIE MEPONPUSTHS, MOJIy4aeT UTOTOBYIO OLEHKY MO JUCIHUIUIMHE 32 CEMECTp B
COOTBETCTBHUH CO ILIKAJION:
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PeiiTuHr Ouenka Ha IK3aMeHe Ouenka Ha 3a4yere
85—-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4TeHo
60 — 70 YIOBJIETBOPUTEIIHHO 3auTeHo
0-59 HEYJOBJIETBOPUTEIBHO He 3auteno

OueHuBaHue JUCUUIUIMHBI BENETCS B COOTBETCTBUU C llojokeHweM O TeKyliem
KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTtauuu ctynentoB MI'TY um. H.D. baymana.
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10. IEPEYEHb HWH®OPMAIIMOHHBIX TEXHOJOTIHWH, HWCHOJIb3YEMBIX
ITPU N3YYEHUU JAUCHUIIVINHBI, BKUIIOYASA IIEPEYEHb
IMPOI'PAMMHOI'O OBECIIEYEHMS, NHO®OPMAIIMOHHbIX
CITPABOYHbIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JTAHHbIX

NndopMmannoHHble TEXHOJIOTUM:

— OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpega MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYyNl K Y4eOHBIM IUIaHaM, PabOYMM MpOorpaMMaM JUCHUIUIMH (MOIyJei),
porpaMMaM MpPaKTHUK, IEKTPOHHBIM y4EOHBIM H3IAHUSM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcam, yKazaHHBIM B pabodMX MporpamMmax TUCHUIUIMH (MOMIYJEH), MporpaMMax IMPaKTHUK,
dbopMupOBaHUE 3IEKTPOHHOTO MOPT(HOINO 00ydaroIIerocs, B TOM YUCIIe COXpaHEeHHE ero padoT
U OICHOK 3a 3TH paboTel. [IpemycMoTpeHa BO3MOXKHOCTH CHHXPOHHOTO M ACHHXPOHHOTO
B3aMMOJICHCTBHSI CTYJIEHTOB W MpENoJaBaTelieil MOCPEACTBOM TEXHOJOTUH U CIYyXO 10
MEPECHUIKE U TMOJYYEHHUIO DJEKTPOHHBIX COOOIICHUN MEXIY IOJIb30BATEISIMU KOMITBIOTEPHOU
cetu HTEpHET.

DneKkTpoHHas MmovTa npemnojaasaresns: nshipov@mgul.ac.ru;

— Cucrema BigBlueButton https://webinar.bmstu.ru;

IIporpammHoe odecneyenne:

- Foxit Reader

- LibreOffice

- MATLAB\Simulink
- Mathcad

— OpenOffice

I/IH(l)OpMaIIHOHHBIe CIPABOYHbLIC CUCTEMBI:

- WNudopmannonHo-npasosas cucrema «I apant» http://www.garant.ru;

- WNudopmannonno-npasosas cucrema «Koncynsrant [Inrocy» http://www.consultant.ru;

- ba3a 3HaHuii MW Ha0Op BBIYMCIUTENBHBIX aJTOPUTMOB, BOIPOCHO-OTBETHAs CHUCTEMA!
https://www.wolframalpha.com/

IIpodeccuonanbubie 6236l JAHHBIX:

— Pecypc «MammHocTpoeHue» http://www.i-mash.ru.

— ITopran mammHocTpoeHus http://www.mashportal.ru.
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11. OMUCAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIA U3YUYEHUSA AUCHUITVINHBI

HepequL MaTCpHUAJIbHO-TCXHUYCCKOI'O obecrneueHus JAUCIHUITIINHBI

Ne,

wn Bua zansarui Bua v HamMeHoBaHue 000pPy10BAHMS

1 | Jlexkunm CHEIHAIbHO 000PYIOBAHHBIE aAYAUTOPHH C
MYJIbTHMEMHHBIMHA CPEJICTBAMH, CPEIICTBAMH
3BYKOBOCIIPOM3BEICHUSI M IMCIOIIIMMHU BBIXOJ B CE€Th
WHuTepHeT; moMeleHus sl POBEICHHS Ay TUTOPHBIX
3aHSTHIA, 000pYIOBaHHBIC YUeOHOU MEOECIBIO; Ay AUTOPHH
OCHAIIIEHHBIE KOMITBIOTEPAaMH C JOCTYIIOM K 0a3am
JAHHBIX U CeTH VHTEepHET; CTyIUN; KOMITLIOTEPHBIS
KJIACCHI.

2 | CemuHapsl CrenuagbHO 000PYIOBAHHBIC aAYAUTOPUU C
MYJIbTUMEINIHHBIMU CPEICTBAMH, CPEACTBAMHU
3BYKOBOCIIPOU3BEIACHUS U UMEIOIIUMHU BBIXOJI B CE€Th
WuTepHeT; momenieHus A IPOBEACHUS ayAUTOPHBIX
3aHATUH, 000pyAOBaHHBIE Y4eOHON MeOebIO; ayAUTOPUHU
OCHAIIICHHBIE KOMIIBIOTEPAMHU C JOCTYIIOM K 6a3am
JAHHBIX U ceTu HTepHET; CTyIuu; KOMIIbIOTEPHBIC
KJIACCHI.

3 | CamocrosTenbHas pabota | OubinoTeka, uMerolas padoure MecTa JUIsl CTY/IEHTOB;
BBICTABOYHBIC 3aJIbI; ayAUTOPHH, OCHAIIICHHBIC
KOMIIBIOTEpPAMHU C TOCTYIOM K ceTu MHTepHer.
ConMoKyabTYpHOE MTPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaU€CTBCHHO BBLIINNOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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YTBepxx/eHa Ha 3acejaHUU Kadenpbl K6
«BbIciIasi MaTemMaThKa U hU3MKa»

ITpotokos Ne 8 ot 09.04.2024 1.

JINCT BHECEHUSA U3MEHEHUI

1). IL.7. IEPEYEHH OCHOBHOJ¥ U JJOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHHS JUCIUAII/IAHBI, YUATATD B CJIEJ[YFOIIEN
PEJAKIUM:

7. IlepeueHb yueOHO¥ JIUTEPATyPhl U AONO/THUTE/ILHBIX MaTePHAJIOB, HE00XOJUMBIX /I/Isl 0CBOEHHUSA
JUCIHUIUIHHBI

JIuTeparypa 110 AUCLUIUIVHE:
1. COopHHUK 3a/1au TI0 MaTeMaTtuKe /7S BTy30B : yue0. nmocobue s By30B / bonros B. A., [lemuzoBuu b.
I1., Epumenko B. A. [u gp.] ; pea. Ebumos A. B., emugosuu b. I1. - M. : Hayka, 1981. Y. 1 : JIuHeiiHas
anrebpa ¥ OCHOBBI MaTeMaTHuecKoro aHanu3a / pel. Ebumos b., Jemugoeuu b. I1. - M. : Hayka, 1981. -
463 c. : un.
2. E¢umos, H. B. Kparkwuii Kypc aHaMTH4ecKoii reometpuu : yuebnvk / H. B. EdumoB. — Mocksa :
OU3SMATIINT, 2014. — 240 c. — ISBN 978-5-9221-1419-6. — TekcT : 3neKTpoHHbIM // JlaHb :
3/1IeKTPOHHO-01b/MoTeuHas cuctema. — URL: https://e.lanbook.com/book/91182

2). I1.10. MIEPEYEHDb NTH® OPMAIIMOHHBIX TEXHOJ/IOT' I, UCITIOJ/Ib3YEMBIX
ITPU N3YUYEHWU JIVICIIUILIMHBIL, BK/TFOUAS IIEPEYEHb ITPOTPAMMHOTI'O
OBECITEYEHWS 1 THOOPMAIIIOHHBIX CITPABOUYHBIX CUCTEM, UNTATE B
CJIEAYIOLIEN PEJAKITVN:

10. ITepeuens uHGpOPMALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX MIPH U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAsA MepedyeHb MPOrpaMMHOI0 obecreueHnsi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- LibreOffice

- MATLAB\Simulink

- Mathcad

- Matlab

- Mozilla Firefox

- OpenOffice

IIpenopaBarenb Kadepsbl:

[unos H.B., goueHT (K.H.), KaHAUJAT (PU3MKO-MaTeMaTUueCKUX Hayk, AOLeHT, shipov@bmstu.ru



YTBepxx/eHa Ha 3acejaHUU Kadeapbl K6
«BbIciIasi MaTemMaTHKa U hU3HKa»

ITporokos Ne 09.04.17-04/8 ot 08.04.2025 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YUEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUSA JUCIAIIIAHBI, YATATH B CJIEJJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhl U AOMO/THUTE/THHBIX MaTePHAJIOB, HE00XOJUMBbIX JIJIsl 0CBOEHHUSA
JUCIUIUTHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. COopHHUK 3a/1au TI0 MaTeMaTuKe /1S BTy30B : yue0. mocobue zisi By3oB / bonros B. A., [lemuzioBuu b.
I1., Edpumenko B. A. [u gp.] ; pea. Ebumos A. B., lemugosuu b. I1. - M. : Hayka, 1981. Y. 1 : JIuHeiiHas
anrebpa ¥ OCHOBBI MaTeMaTHueCKoro aHanu3a / pel. Ebumos b., emugosuu B. I1. - M. : Hayka, 1981. -
463 c. : un.
2. E¢umos, H. B. Kpatkwuii Kypc aHamMTH4ecKoii reometpun : yuebnvk / H. B. EdumoB. — Mocksa :
OU3SMATIINT, 2014. — 240 c. — ISBN 978-5-9221-1419-6. — TekcT : 3neKTpoHHbIM // JlaHb :
3/1IeKTPOHHO-01O/MoTeuHas cuctema. — URL: https://e.lanbook.com/book/91182

2). I1.10. MIEPEYEHDb NTH®OPMAIIMOHHBIX TEXHOJIOI' I, UCIIOJ/Ib3YEMBIX
ITPU N3YUYEHWU IV CIIUITL/INHBI, BK/TFOUASI IIEPEYEHB ITPOT'PAMMHOI'O
OBECIIEYEHWS 1 THOOPMAIIIOHHBIX CITIPABOYHBIX CUCTEM, UNTATE B
CJIEAYIOIIEN PEJAKIIVN:

10. ITepeuenb uH(GpOPMaALMOHHBIX TEXHO/IOTHH, UCI0/Ib3yeMbIX IPH U3yUYeHUH AMCLUIIUHBI,
BKJIIOUAsA MepedyeHb MPOrpaMMHOIo obecneueHusi, HHGOPMAIHOHHBIX CIIPABOYHBIX CHCTEM U
npo¢ecCHOHA/TBHBIX 0a3 JaHHBIX

IIporpaMmmMHoe obecrnieueHue:
- 7-Zip

- Arch Linux

- Mozilla Firefox

- OpenOffice

IIpenogaBarens Kadegpsbl:

[Murnos H.B., goieHT (K.H.), KaHAUJaT PU3UKO-MaTeMaThueCKUX Hayk, AoLeHT, shipov@bmstu.ru



