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1. IINIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA IIO JUCHUIIVIMHE
MOAYJIIO), COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIIbTATAMHU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Hacrosmas paGouas nporpamMMa JUCIHUILUIMHBI YCTaHABIUBAET TPeOOBaHUS K 3HAHUSIM
U YMEHUSIM CTYJEHTa, a TaKXe OIpPEHeNseT COJIEp)KaHWE M BHUABl Y4YEOHBIX 3aHATUH U
OTYETHOCTH.

IIporpamMma pa3zpaboTaHa B COOTBETCTBUHU C:

» CaMOCTOSITEILHO yCTaHABIMBaeMbIM 00pa3oBaTeabHbIM cTangapToM (CYOC 3++) mo
HarpaBJeHUI0 MOAroToBKU (ypoBeHb OakanaBpuarta): 01.03.02 «IIpuknagnas marematuka u
nH(pOpPMaTUKAY;

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTENbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 01.03.02 «[Ipukiannas MareMaTuka U ”HGOPMATHKAY;

* YuebubM ianom MI'TY um. H.D. baymana no nanpasnenuto noaroroku 01.03.02
«[Ipuknaanas MaTemMaTHKa U HHPOPMATHKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHPYETCs  (OPMHUPOBAaHHME  KOMIIETEHIIWH,
npenycmorpeHHbix OIIOII nHa ocnoBe CYOC 3++ no Hampasnenuto noarorosku 01.03.02
«[Tpuknagnas marematruka u HHGOpMaTuKa» (YpoBeHb OakanaBpuaTa)

Koa koMnereHuuun ®opMyJTHPOBKA KOMIETEHIIMT
no CYOC 3++

Ob6menpodeccnoHabHbIe KOMIIETEHIIUN COOCTBEHHbIE

CrocobeH  mpuMeHATh B NPO(ECCHOHAIBHOW  JEATEIbHOCTH
OIIKC-1 (GyHIaMEeHTaJIbHbIE 3HAHUSI O 3aKOHOMEPHOCTSIX, KOTOPbIE YIPABIISAIOT
(01.03.02) aBleHusIMU, dddexTamMu U TIpoleccamu, MOTYyYEeHHBIMU B 00JIaCTH
MaTeMaTHUYECKUX U (MJIM) ECTECTBEHHBIX HayK.

JUia Kateropuil «3HaTb, yYMETb, BIAAETH» IUIAHUPYETCA NOCTHKEHHE DPE3YJIbTaTOB
oOyuenus (PO), BHoOcAmMX Ha COOTBETCTBYIOIIMX YpPOBHSAX BKJIaAg B (opMupoBaHHE
KOMIIETEHIIMH,  NPeAyCMOTPEHHBIX  OCHOBHOM  mpodeccMoHalbHOW  00pa3oBaTeNbHOU
nporpaMmmoii (tab. 1).



Tadoauna 1. Uaaukatopel 1OCTHKEHUS KOMIIETCHIIUU

1 2 3

Komnerennus: koxg no CYOC 3++, HNuauxkaropsl @DopMbI U MeTObI 00yUeHHsI, CIOCOOCTBYIOIIIUE

dopmyaupoBka (GopMupoBaHMIO U PA3BUTHIO KOMIIETEHIIUU
OIIKC-1 3HATDH Jlekuuu
(01.03.02) CnocobGeH mNpUMEHSATH B | - OCHOBHBIE MOHATUS U 0a30Bble KOHCTPYKIHMH | CeMHHAPBI
npodeccuoHanbHOM NEeSITeNIbHOCTH | anreOpbl CamocrosiTesibHas padoTa
byHaamMeHTanbHbIC 3HAHUS o | YMETb AKTHBHbIE U HHTEPAKTHBHBbIE¢ (POPMBbI (METOIbI)
3aKOHOMEPHOCTSIX, KOTOpBIE | - MPUMEHSTh METOABI U AITOPUTMBI alreopsl o0yueHus:
yrpasistor sBiaeHusIME, dbdexkramu u | BIAJIETD 00CyX/IeHIE TTPAKTUUYECKUX MPUMEPOB Ha JICKIIUIX
MIPOLIECCAMH, MOJIyYEHHBIMU B | - METOJAMH DPELICHMs NPUKIAJAHBIX 33Ja4 NyTEM UX | U CEMUHapax

o0jacTu MaTeMaTUYecKux U (WJn)
€CTECTBEHHBIX HAYK.

CBEJICHHS K 3aJadaM BEKTOPHOW alireOpbl WU K
CHCTEMaM JIMHEWHBIX YPABHEHUM




2. MECTO JUCHMUILUIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
ITPOI'PAMMbI

Hucnummuaa Bxoaut B Onok bl «ductwmmuael  (Momynu)»  0Opa3oBaTebHOMN
nporpamMmbl  OakanmaBpuara 1o HampaBiaeHuto 01.03.02 «IIpuknagHas wmaTemaTuka U
UHPOPMATUKAY.

W3ydyenue AMCHUIIIMHBI TpEANOJaraeT IMpeABapUTEIbHOE OCBOCHHE CIIEAYIOIINX
JUCITUIUIMH y4eOHOTO TUIaHa!

— MaremaTuueckuii aHanus.

OcBoeHne JaHHOH JAWCIUILIMHBI HEOOXOJMMO KaK MPEIIIECTBYIONIEe IS CIETYIOLIHX
JTUCIUILINH 00pa30BaTeIbHOM IPOrPaMMBI:

— Kowmmnekcusii ananusz (TOKII);

— Teopus BEpOATHOCTEN U MaTEMaTU4ECKasl CTATUCTHKA.

OcBoeHre y4eOHOW TUCIUIUIMHEI CBSI3aHO ¢ (OPMHUPOBAHUEM KOMIICTCHIIMNA C y4ETOM
Matpuilel  komrereHumid OIIOIT nns nHanpaenenus (ypoBeHb OakamaBpumarta): 01.03.02
[TpuknamHas MaTeMaTuka U MHQOPMATHKA.



3. OBBbEM JUCIIUITJIMHBbI

OO0muii 00beEM UCHUINIMHBL COCTABISAET

12

aKaJIEMHYECKUX yaca (324 ACTPOHOMHUYECKHUX
1 cemectp — 5 3.e. (180 ak.u.), 2 cemectp — 7 3.€. (252 ak.4.).

3a4eTHBIX eauHuIl (3.e.), 432
yaca). B TOM qHCIIe:

Ta6auna 2. O0bEM TUCIUIUIMHBI 10 BUIaM yUEOHBIX 3aHATHH (B aKaIEMUYECKUX 4acax)

O0bem 1o cemecTpam, aKa. 4.
Kosn4yecTBO cemecTpoB
Buabl yueoHoii padorsl Bcero OCBOEHMS JHCIUIIUHBI
1 2
O0BeM QUCIUIUINHEI 432 180 252
AynuTopHas padora* 198 90 108
Jlexuuu (JI) 90 36 54
Cemunapsi (C) 108 54 54
CamocrositesbHas padora (CP) 234 90 144
IIpopaboTka yuebHOro MaTepuaia JeKIun 11.25 4.5 6.75
[loaroroBka Kk ceMrHapam 13.5 6.75 6.75
[ToaroroBka K KOHTPOJILHOM paboTe 12 6 6
Brimonaenue pacueTHo-rpaduyeckoi paboTsl 66 33 33
IloaroroBka K 3K3amMeHy 30 0 30
Jlpyrue Bubpl CaMOCTOSITENbHON paboThI 101.25 39.75 61.5
Buja npomexyTo4HO aTTeCTANNHU 3auér 9K3aMeH

*B TOM 4HCIe, B POpMe MPAKTHIECKON MOATOTOBKH



4. COJEPXKAHUE JUCIHUILINHBI, CTPYKTYPUPOBAHHOE IIO MOJIYJISIM YYEBHOW JUCIHUILUIMHBI C
YKA3AHUEM OTBEJEHHOTI'O HA HUX KOJUYECTBA AKAJEMHUYECKHX WJIH ACTPOHOMHUYECKHX YACOB N
BHUAOB YYEBHbBIX 3AHATUU

Tadauua 3. ConepkaHue TUCHUILUIUHbBI

AKTHMBHBIE M1 HHTEPAKTHBHbIE ()OPMBI

Buael 3ansTuii*, yacel e ———— Komnerenuuu, | Tekymmii KOHTpPOJIb pe3y/IbTaTOB 00y4YCHHUS
Ne P L 3aKPCILICHHBIC
/i Tema (Ha3BaHMe) MOY IS 3a TeMoi (K0 Cpox Banast
J C JIP | CP | ®opma npoBenenus 3ansatuii | YHacsl 10 CYOC 3++) | (nexens) Dopmbl 15[1\;];1::;
1 cemecTp
OO6cyxaeHrne MPaKTHYECKUX
1 | Juneitnas anreGpa 8 | 12 | 0 | 20 | npumepos na nekumsx u| 4 | OIKC-1 4 | Kommpombuaz padora 18/30
CeMUHapax HUTOroO: 18/30
OO6cyxneHrne TPaKTHIECKUX PacuerHo-rpadnueckas 18/30
2 | BexTopHnas anrebpa 12 | 18 0 30 | mpuMepoB Ha JEKIUSAX U 6 OIIKC-1 10 pabora
CEMUHApax HUTOro: 18/30
PacuetHo-rpaduueckas
12/20
OOcyxaeHHe MPaKTHYECKUX pabora
3 | AHanuTHuYecKas reoMeTpus 16 | 24 0 40 | mpuMepoB Ha JEKIUAX U 8 OIIKC-1 18 KoHTtpombHas pabora 12/20
CeMHHapax
HUTOI'O: 24/40
HNUTOI'O 3a cemecTp 36 | 54 0 90 - 18 - - - 60/100
2 cemecTp
. OOcyxaeHne MPaKTHYSCKUX
4 J;H::;I};I;sma (eBKJINIOBBI) 14 | 14 0 | 25 | npumepos ma sexwmix n| 4 OINKC-1 4 Konrtponbhas pabora 18/30
poctp CeMUHapax UTOI'O: 18/30
OOcyxaeHne MPaKTHYSCKUX PacuerHo-rpadnueckas 1220
5 | JluneitHbIe OMIEPATOPHI 18 | 18 0 38 | mpuMepoB Ha JEKIUSIX U 6 OIIKC-1 10 pabota
CeMHUHapax HUTOI'O: 12/20
BUIHHCHHbLC . PagquHo—rpaq)quCKaa 6/10
(kBanpaTHUHBIE)  OPMBI OOcyxaeHrne NPaKTHYECKUX pabota
6 N 122 | 22 0 51 | npumepoB Ha JEKUMSAX U 8 OIIKC-1 18
OHATHE O TEH30pax H KonTponbHas pabora 6/10
N — CeMHHapax
HUTOrO: 12/20
7 | Dx3ameH - - - 30 - - - - - 18/30
HUTOI'O 3a cemectp 54 | 54 0 | 144 - 18 - - - 60/100

*B TOM umcie, B pOpMe NPAKTHUECKON ITOATOTOBKH




CoaeprxkaHue JUCHUILVINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (MOIYJIsIM)

13?1 HanmenoBanue MmoayJisi, cogep:kaHue Yacsl
1 «JIuneiinas aaredpa»
Jleknumn 8
1.1 Anrebpa matpuil. OnpeneauTen 2 —1o U 3 — IO MOPSIIKOB. 2
Munops! u anredpanyeckue aonoigHeHus. OnpenenuTens 1 — 20 NopsaaKa.
1.2 CgoiictBa ompeaenurteneid. OOpatHas maTtpuia. Teopema o Oa3MCHOM 2
MUHOpE, paHI' MaTpHIIbl. DKBUBAJIEHTHBIE IPEOOPA30BaHUS MATPULL.
13 Matpuunas ¢opma 3amMCH CHUCTEMBbl JIMHEWHBIX ypaBHEHHU. DOpMyIIbl ’
Kpamepa.
Pemenue cucreM NTWHEHWHBIX ypaBHEHHMH MeToqoM [ 'aycca, OGa3ucHble U
1.4 cBoOoaHbIE NIepeMeHHble, obmee pemenue CJIAY. Teopema Kponekepa - 2
Kanemnnu.
CemuHapsbl 12
C1.1 | Anrebpa matpuil. OnpenenuTenu 2 —ro U 3 — ro NOpsIKoB. 2
C12 MuHops! u anreOpanyeckue aonoidHeHus. OnpenenuTens 1 — 20 NopsaIKa. ’
' CaoticTBa onpeaenuteneid. ObpaTHas MaTpua.
C1.3 Teopema o ©0a3ucHOM MHHOpPE, paHT MaTPHUIbl. OJKBHBAJICHTHBIC )
npeoOpazoBaHus MaTPUIL.
Cl4 Marpuunasi (popMa 3alUCH CHUCTEMBI JIMHEHHBIX ypaBHEHH. DOpMyIbI >
) Kpamepa.
C1.5 | Teopema Kponekepa - Kanemnu. 2
Cl6 Pemenne cuctem NuHEWHBIX ypaBHeHUM MetojoM [aycca, GasucHble H )
cBOOOHbIE IEpeMeHHble, ob1iee pemeHue CJIAY.
CamocrosiTenbHas padora 20
CP1.1 | IlpopaboTka yueOHOro MaTepHasa JeKIHi 1
CP1.2 | IlogroroBka K ceMUHapam 1.5
CP1.3 | IlogrotoBka K KOHTPOJIBHOM paboTe 3
CP1.4 | Ipyrue BuJIbI CaMOCTOSITEIbHON PabOTHI 14.5
5 «BekTopHas anredopa»
Jlekumnu 12
721 JluHeilHasg 3aBHUCUMOCTbh W HE3aBUCUMOCTh CHCTEMBI BEKTOpPOB. bazuc 2
CHUCTEMBI BEKTOPOB.
29 Panr cucrembl BekTopoB. HaxokaeHue paHra cucTeMbl BEKTOPOB. ’
CucreMbl KOOpIMHAT.
23 CkanspHoe Ipou3Be/IeHHE BEKTOPOB, ero cBoiicTBa. [Ipoekuus BekTopa Ha )
0Cb.
24 BeipaxkeHue CcKansipHOro MPOU3BENEHUS uepe3 KOOpAWHAThl BEKTOPOB. )
YTroa MexXay BEKTOpaMH.
25 BekTtopHOoe  mpowu3BeneHHME ~ BEKTOpPOB.  BrIpakeHme  BEKTOPHOTO )
IIPOU3BENICHNUS YePE3 KOOPANHATHI BEKTOPOB.
26 CMemaHHOe  MPOU3BEACHHE  BEKTOPOB.  BbIpakeHHME  CMeEIIaHHOTrO )
IIPOU3BENICHNUS YEPE3 KOOPANHATHI BEKTOPOB.
CemuHapsbl 18
2.1 JlvuHeitHasg 3aBUCUMOCTh W HE3aBUCUMOCTh CHCTEMBbI BEKTOpPOB. bazuc 2

CHUCTCMBI BCKTOPOB.




C2.2 | Panr cuctembl BeKTOpoB. HaxosxieHre panra CUCTEMbl BEKTOPOB. 2
C2.3 | Cuctemsl koopauHat. KoopanHaThel BEKTOpa, MOAYJb BEKTOpA. 2
C2.4 | CxangapHoe NpOU3BEJCHNE BEKTOPOB, €r0 CBOMCTBA. 2
a5 BolpakeHue ckajlsipHOrO NIPOU3BENEHUS uepe3 KOOPAMHAThl BEKTOPOB. )
Yron mexnay Bektopamu. [Ipoeknus BEKTopa Ha OCh.
C2.6 | BexropHoe mpon3Be/iIeHHe BEKTOPOB, €ro CBOMCTBA. 2
.7 BblpaxkeHHe CMEIIaHHOIO IPOU3BEICHUS Yepe3 KOOPAUHATHI BEKTOPOB. ’
IIpumepsl.
C2.8 | CmenranHoe MpOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. 2
2.9 BblpaxkeHHe CMEIIaHHOIO IPOU3BEIEHUS Yepe3 KOOPAUHATHI BEKTOPOB. ’
IIpumepsl.
CamocrosiTesibHast padoTa 30
CP2.1 | IlpopaboTka yueOHOT0O MaTepualia JEKIUit 1.5
CP2.2 | [loarotoBka Kk ceMUHapaM. 2.25
CP2.3 | Bemmoninenue pacyeTHO-rpadudeckoil paboTsl 15
CP2.4 | Ipyrue BHUJIbl CAMOCTOSITEIbHON PabOTHI 11.25
3 «AHAIUTHYECKAs TeOMeTPH»
Jleknun 16
31 Hp}IMaiI JUHUA HA IUIOCKOCTH. YPaBHEHUs MNPSAMON JMHUHU. YpaBHEHHUE ’
psIMOM JIMHUY B HOPMaJIbHOM BHJIE.
PaccTosiHME OT TOUKH 10 IPSIMOM JIMHUH. YTOJ MEXAY IPSIMBIMU JTUHUSAMU
32 Ha IUIOCKOCTH. Y CJIOBMSI MAPAIIEIBHOCTH U NEPIIEHANKYISIPHOCTH MPSIMBIX 2
JIMHUM.
33 IIpsiMass IMHKUS B NMPOCTPAHCTBE. BEKTOpHOE ypaBHEHWE NPSAMON JIMHUH. >
) YpaBHeHHe NPSAMON JMHUU B KAHOHUYECKOM BHJIE.
[Tapamerpuueckue ypaBHEHUs HpsMoW JuHUM. Todka nepecedeHus
34 OpsIMOM JIMHUM C IUIOCKOCTBIO. YTOJ M PAacCTOSHUE MEXIy IpPSIMBIMU B 2
IIPOCTPAHCTBE.
35 [Imockocth. BekTOpHOE ypaBHEHHE IJIOCKOCTH. YpPaBHEHHE IIOCKOCTH B ’
HopMasibHOM Bujie. OO11ee ypaBHEHUE MIIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, IPOXOJSIIEH 4Yepe3 TpU TOUYKHM. PaccrosHue oT
3.6 TOYKH JI0 IUIOCKOCTH. YTOJ MEXAY IUIOCKOCTSIMH, YrOJ MEXIy NpAMON U 2
MJIOCKOCTBIO.
3.7 KaHnoHnYeckue ypaBHEHHUs 3JUIMIICA, TUIIEpOO0IIbl ¥ Tapaboibl. 2
33 KaHonnueckue ypaBHEHHsI IOBEPXHOCTEW BTOPOIo MOpsAJKa (AIIUIICOUTA, )
' runep0o0JIon10B, NapaboI0U10B, KOHYCA, IUIHH]POB).
CemuHapbl 24
3.1 IIpsiMass nMHUA HA IUIOCKOCTH. YPAaBHEHUs IPSAMON JIMHUHU. YPaBHEHHUE >
npsIMON JIMHUY B HOPMaJIbHOM BHJIE.
32 YpaBHeHHE NPAMON JTUHUU B HOPMAJIBHOM BHUJIE. PaccTosiHUE OT TOYKH 10 >
IPSIMOH.
33 Yroa Mexay NpsSMbIMU JTUHUSAMH Ha MJIOCKOCTHU. Y CJIOBHS MapajieIbHOCTH ’
Y TIEPIIEHAUKYIISIPHOCTH NPSIMBIX JTUHUI.
C3.4 IIpsiMass MHHUS B NMPOCTpAaHCTBE. BEekTOpHOE ypaBHEHWE NpPSMON JIMHUH. 2
' YpaBHEeHME NPSMON JTUHUM B KAHOHUYECKOM BHJIE.
C3.5 [TapameTpuyeckne ypaBHEHUS NPSMOW JMHUU. Todka TEpeceyeHUs )
IPSIMOM JIMHUHU C TUIOCKOCTBIO.
C3.6 | Yron u pacCTOsIHHE MEXJly IPSIMBIMH B IPOCTPAHCTBE. 2
C3.7 | [lmockocTs. BekTOpHOE ypaBHEHHE IUIOCKOCTU. YPaBHEHUE IIOCKOCTH B 2

10




HOpMaibHOM Bujie. O01iee ypaBHEHUE TNIOCKOCTH.

VYpaBHEHHE IUIOCKOCTH, IPOXOMSILNEH 4Yepe3 TpU TOUKHU. PaccrosHue ot

C3.8 2
TOYKH JI0 IIJIOCKOCTH.

C3.9 | Yroa Mexay MIOCKOCTSIMHU, YTOJI MEKY IPSIMON U IJIOCKOCTBIO. 2
C3.10 | Kanonnueckue ypaBHEHHsI SJUTUIICA, TUIIEPOOIIBI M TapaboJIb. 2
C3.11 KaHoHnueckue ypaBHEHMsI IOBEPXHOCTEM BTOPOIO MOpsJKa (JUIMIICOUNA, ’

' TUnepOOIONIOB).
C3.12 Kanonnueckue YpaBHEHHUS IIOBEPXHOCTEN BTOpOT'O IopsaKa >
' (mapaboJIonI0B, KOHYCA, IUIUHIPOB).
CamocrosiTesibHast padoTa 40

CP3.1 | IIpopaboTka yueOHOT0O MaTepualia JEKIUi 2

CP3.2 | [loarotoBka Kk ceMHHapam 3

CP3.3 | IloaroroBka K KOHTPOJIBHOU paboTe 3

CP3.4 | BeimmoaHenue pacueTHO-Tpaduueckoil paboThl 18

CP3.5 | [pyrue Buabl CaMOCTOSITEILHON paOOThI 14

4 «J/InHeiliHbIe (€BKJIMA0BbBI) MPOCTPAHCTBA)»
Jlexnun 14

41 AKCHOMBI JIMHEMHOTO IpPOCTPaHCTBA. EJIMHCTBEHHOCTh HYJIEBOIO U ’
IIPOTUBOIOJIOKHOIO JIEMEHTA.

JluneiHO 3aBHUCHMBIE (HE3aBUCHMBIE) JIEMEHTHI. ba3uc, eqMHCTBEHHOCTh
pasyiokeHus: BeKTopa no 6aszucy. KoopauHatHoe n-MepHOE MPOCTPaHCTBO.

4.2 N3omopduOoCcTs nuHEHHBIX npocTpancTB. [lomnpoctpanctBo. Cymma u 2
[IEpECcEeYCHUE MOANPOCTPAHCTB, CyMMa UX pa3MepHOCTel. PasnoxeHue n-
MEPHOI'0 IPOCTPAHCTBA B NPSIMYIO CYMMY HOJIPOCTPAHCTB.

43 Marpuna mnepexona k HoBoMmy ©Oasucy. IlpeoOpa3oBaHue KoOpaMHAT ’
BEKTOpA.

4.4 Marpuua 1MHelRHOro onepaTopa, nepexoj K HOBoMy 0a3ucy. 2
IIpocTpaHCTBO pelieHUuN OAHOPOAHOU JIMHEWHOM CHUCTEMBI, Pa3MEpPHOCThb

4.5 storo mpoctpaHcTBa. I[Ipeacrasnenue oOmiero pemenuss CJIAY B Bume 2
CYMMBI YaCTHOT'O pelIeHus U obuiero pemenus onnopoaHoi CJIAY.

AKCHOMBI BEIIECTBEHHOTO (KOMIUIEKCHOTO) €BKJIMJIOBOTO IMPOCTPAHCTBA.
HepaseHctBO Komm-bynsikosckoro. HopmupoBanHoe  nMHENHOE

46 npoctpancTBo. HepaBeHCTBO MHMHKOBCKOTO B €BKJIMA0BOM MPOCTPAHCTBE. ’
Teopema Ilugaropa B  n-MepHOM  E€BKIWJOBOM  IPOCTPAHCTBE.
OprtoHopMupoBanHblii  6a3uc. [lpouecc oproronammzanuu. CxansipHoe
POM3BEACHNE B OPTOHOPMUPOBAHHOM 0asuce.

OproronanbHOe JIOTIOJIHEHNE MOJAMPOCTPAHCTBA. Paznoxenne

4.7 IIPOCTPAHCTBA B MPAMYIO0 CYMMY MOJIPOCTPAHCTBA U €r0 OPTOTOHAIBHOTO 2
JIOTIOJTHEHUS.

CemuHapsbl 14

Ca.1 AKCHOMBI JIMHEMHOTO MpPOCTpPaHCTBAa. EJIMHCTBEHHOCTh HYJIEBOTO U )
IIPOTUBONOJIOKHOTO 2JIEMEHTA.

JluneitHO 3aBHCHMBIE (HE3aBUCHMBIE) AJIEMEHTHI. ba3uc, eqMHCTBEHHOCTh
pasyiokeHus: BekTopa no 6aszucy. KoopauHaTtHoe n-MepHOE NMPOCTPAHCTBO.

C4.2 | U3omopdHOocTs nuHEHHBIX mpocTpaHcTB. [lonmpoctpanctBo. Cymma u 2
nepecedeHre MOANPOCTPaHCTB, CyMMa UX pa3MepHocTeil. PasnoxkeHne n-
MEPHOT'0 IPOCTPAHCTBA B NPSIMYIO CYMMY HOJIPOCTPAHCTB.

C43 Marpunia nepexoma Kk HoBoMy Oaszucy. IlpeoOpasoBanue KoopaMHAT ’

BEKTOPA.

11




C4.4

Matpwuiia JMHEHHOTO ornepaTopa, mepexo K HOBOMY 0a3ucy.

C4.5

IIpocTpaHCTBO pelieHni OJHOPOAHOW JIMHEMHOW CHCTEMBI, Pa3MEPHOCTH
atoro mpoctpanctBa. [IpencraBnenue odmero pemienus CJIIAY B Buue
CYMMBI YaCTHOTO pelIeHus U obuero pemenus ognopoanon CJIAY.

C4.6

AKCHOMBI BEIIECTBEHHOT0 (KOMIUIEKCHOIO) €BKJIUAOBOIO IPOCTPAHCTBA.
HepasenctBo Komu-byHsKOBCKOrO. Hopmuposannoe JIMHEHHOe
npoctpancTBO. HepaBeHcTBO MUHKOBCKOIO B €BKJIMJIOBOM IIPOCTPAHCTBE.
Teopema Iludaropa B n-MepHOM  E€BKIWAOBOM  IPOCTPAHCTBE.
OptonopmupoBaHHbiii  0asuc. Ilpomecc oproroHamm3zanuu. CraispHOE
IIPOU3BE/IEHNE B OPTOHOPMHUPOBAHHOM Oa3uce.

C4.7

OproronanbHOe JIOTIOJIHEHUE MOJANIPOCTPAHCTBA. Paznoxxenue
MIPOCTPAHCTBA B MPSIMYIO CYMMY MOJIPOCTPAHCTBA U €r0 OPTOTOHAIBLHOTO
JIOTIOJTHEHUS.

C4.

CamocrosiTesibHas padoTa

25

CP4.1

[TpopaboTka yuyebHOro MaTepuana JeKIui

1.75

CP4.2

IToaroroBka k CCMHHaApaM

1.75

CP4.3

[ToaroroBka Kk KOHTPOJILHOM paboTe

CP4.4

Jlpyrue BuIbpl CaMOCTOSTENBHON pabOThI

18.5

«JIuHeiinble onepaTopb»

Jleknun

18

5.1

JIunelinple omepaTopbl B KOMIUIEKCHOM JIMHEWHOM IIPOCTPAHCTBE.
OOpartnsiii omepatop. Omneparop, ACUCTBYIOUIUI B3aUMHO OJIHO3HAYHO.
WuBapuaHTHBIE MOANPOCTPAHCTBA sApa U o0Opa3a omeparopa, cymma HX
pa3MepPHOCTEM.

OrniepaTopbl NPOSKTUPOBAHUS BEKTOPA HA OCh (Ha MIIOCKOCTB).

5.2

Cob6cTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAUEHHUS JIMHEHHOTO orepaTopa.
Marpuna onepatopa B 0a3zuce U3 COOCTBEHHBIX BEKTOpOB. Teopema o
JUHEHMHON  HE3aBUCHMOCTH  COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX
Pa3INYHBIM COOCTBEHHBIM 3HAUCHHSIM.

Jluneitnble (momyTopaivHelHble) (GOPMbI B KOMIUIEKCHOM €BKJIHI0BOM
IIPOCTPAHCTBE, IPEJACTABICHNUE UX B BUJIE CKAJSIPHOTO IIPOU3BEICHUSI.

5.3

ConpspKkeHHBIM  onepaTtop, €ro €IMHCTBEHHOCTh W CBOMCTBa. Marpuia
COIPSKEHHOT'0 OIlepaTopa B OPTOHOPMUPOBAHHOM Oa3uce.

54

CamoconpsikeHHBIM  onepatop A u  ero Marpuna. llpencraBnenue
IPOM3BOJILHOTO JIMHEHHOT0 OIepaTopa B BHJIE CyMMBbI CAMOCOIPSKEHHBIX
OomnepaTropoB. BemecTBEHHOCTh CKansApHOro mnpousBeAcHus (AX, X).
BermiecTBeHHOCTh COOCTBEHHBIX 3HAUYEHHUI CaMOCONPSHKEHHOTO OIeparopa,
OpPTOTOHAJIBHOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIONINX Pa3JIMYHBIM
COOCTBEHHBIM 3HAYCHMSIM. Hopma nuHeiiHoro omeparopa, HOpMa
camocomnpspkeHHoro omepatopa. Im(Ax, x) = 0 - HeoOxomumoe u
JIOCTAaTOYHOE YCIOBHE TOro, 4YTOOBl JMHEWHBIH omepatop A ObLI
CaMOCOTPSDKEHHBIM.

5.5

Teopema o CyliecTBOBaHHH OPTOHOPMHUPOBAHHOTO Oa3nca U3 COOCTBEHHBIX
BEKTOPOB  CaMOCONPSDKEHHOTO — oreparopa. BosBeleHue omeparopa
(MaTpuIlbl) B cTenieHb. MaTpruHasi SKCIIOHEHTA.

5.6

[IpencraBienue nonyTopaluHEeHHON 3pMuTOBOM (hopMbl B Buae (AX, y),
rae A — caMOCONpSDKEHHBIN ornepaTop. BenecTBeHHOCTh KBaJApaTUYHON
dopMmbl (AX, X) - HEOOXOUMOE U JIOCTAaTOYHOE YCJIOBHE, UTOOBI (AX, Y)
OBLIIO HPMUTOBOM (HOPMOIA.

5.7

Teopema o npuBeneHuun kBajgpatuyHod ¢opmbl  (AX, X) B

12




OPTOHOPMHPOBAaHHOM 0a3uce K KaHOHMYECKOMY BHIY B KOMILJIEKCHOM
€BKJIMJIOBOM MIPOCTPAHCTBE, /1€ A — CAaMOCONPSKEHHBIN OepaTop.

5.8

YHUTapHBIA (OPTOrOHANbHBIN) ONEpaTop U €ro MaTpuila, HEOOX0AUMOe U
JIOCTAaTOYHOE YCIIOBHE YHUTAPHOCTHU (OPTOTOHATIBHOCTH) OIIEPaTOpa.

59

[IpucoeAHEHHBIN 3JEMEHT Ui COOCTBEHHOTO 3HAYEHUs OIlepaTopa.
[Topsimox mpucoeaMHEHHOTO 3JeMeHTa. Marpuua onepatopa B 0asuce u3
COOCTBEHHBIX U MPUCOETMHEHHBIX BEKTOPOB. JKOPIaHOBBI KIETKH.

CemuHapsbl

18

C5.1

JluneiitHple omepaTopbl B KOMIUIEKCHOM JIMHEHHOM IPOCTPAHCTBE.
OGparsbiii oneparop. Omneparop, ACHCTBYIOUIUN B3aMMHO OJHO3HAYHO.
HuBapuaHTHBIE MOANPOCTPAHCTBA siApa U o0Opa3a omeparopa, cymma UX
pPa3sMEpPHOCTEN.

Omneparopbl NPOEKTUPOBAHUS BEKTOPA HA OCh (Ha MIOCKOCTB).

Cs5.2

CoOcTBeHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO OIeparopa.
Marpuna onepatopa B 0a3uce U3 COOCTBEHHBIX BEKTOpOB. Teopema o
JUHEHMHON  HE3aBUCHMOCTH  COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX
Pas3InYHBIM COOCTBEHHBIM 3HAUCHHSIM.

Jlunelinpie (mosyTopanuHEiHble) (HOPMBI B KOMILIEKCHOM E€BKJIMOBOM
IIPOCTPAHCTBE, NPEJACTABICHNUE UX B BUJIE CKAJSIPHOTO IPOU3BEICHMUS.

C5.3

ConpspKkeHHBIM  onepaTtop, €ro €IMHCTBEHHOCTh M CBoilcTBa. Marpuna
COIIPSIKEHHOI'0 OIlepaTopa B OpPTOHOPMUPOBAHHOM Oa3uce.

C5.4

CamoconpsokeHHbli  onepatop A u  ero Marpuua. IIpencrasienue
IIPOM3BOJILHOTO JIMHEHHOIO OornepaTopa B BUJE CYMMbI CAMOCOIIPSIKEHHBIX
OIepaTopoB. BellecTBEHHOCTh CKalSIpHOro MpousBeaeHus (AXx, X).
BemecTtBeHHOCTh COOCTBEHHBIX 3HAYEHUI CAMOCOIPSKEHHOTO OIEepaTopa,
OpPTOTOHAJIIBHOCTh COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIUX Pa3IUYHbIM
COOCTBEHHBIM 3HAYECHMSIM. Hopma nmHeliHOro omeparopa, HOpMa
caMmocoIpsbkeHHoro omnepatopa. Im(Ax., x) = 0 - HeoOxoaumoe u
JIOCTaTOYHOE YCJIOBHE TOrO, uTOObI JIMHEWHBIH omepatop A OblI
CaMOCONPSKEHHBIM.

C5.5

Teopema o cyIecTBOBaHUM OPTOHOPMHPOBAHHOTO 0a3uca U3 COOCTBEHHBIX
BEKTOPOB ~ CaMOCOIIPSDKEHHOrO — omeparopa. Boseenenue omnepartopa
(MaTpuiIlbl) B cTeneHb. MaTpuyHas SKCIIOHEHTa.

C5.6

[TpencraBiaenue nonyTopaaIMHEHHOW 3pMHUTOBOM (Gopmbl B Buae (AX., y),
rae A — caMocOonpsDKEeHHBIN omepaTop. BemjecTBeHHOCTh KBajpaTUYHON
dopMmbl (AX, X) - HEOOXOUMOE U JOCTATOYHOE YCJIOBHE, UYTOOHI (AX, Y)
OBLII0 APMUTOBOM (HOPMOIA.

C5.7

Teopema o0 mpuBeneHUM KBagpaTUdyHo  ¢opmbl  (AX, X) B
OPTOHOPMHUPOBAHHOM 0a3uce K KaHOHWYECKOMY BHUAY B KOMIUIEKCHOM
€BKJIMJIOBOM IPOCTPAHCTBE, I/1e A — CaMOCOIIPSKEHHBIN onepaTop.

C5.8

YHuTapHbIil (OpTOroHaNbHBIN) ONEpPaTOp M €ro MaTpuila, HEOOXOAUMOe U
JIOCTAaTOYHOE YCIIOBHE YHUTAPHOCTHU (OPTOTOHAIBHOCTH) ONepaTopa.

C5.9

[IpucoennHEHHBI dJIEMEHT I COOCTBEHHOTO 3HAYEHMs OlepaTopa.
[Topsimox mpucoequHEHHOTO 3MeMeHTa. MaTpulia oreparopa B 6a3uce u3
COOCTBEHHBIX U MPUCOCIMHCHHBIX BEKTOPOB. }Kop)]aHOBBI KJICTKH.

CamocrosiTeibHas padora

38

CP5.1

[TpopaboTka yuyebHOro MaTepuana JeKIui

2.25

CP5.2

IToaroroBka k ceMruHapam

2.25

CP5.3

BrinonHenue pacueTHo-rpadguyeckoi paboTsl

15

CP5.4

Jpyrue Bubpl caMOCTOSTENbHON paboThI

18.5

«buiauHeliHble  (kBagpaTu4yHble) ¢opmbl. Ilonsitue TeH30pa M
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rpynmnblL.»

Jlexnun

22

6.1

bununeiinas ¢opma u e€ marpuna. IlpeoOpasoBanue MaTpHIIBI
OmMHEIHOM (POPMBI IPH TTepeXxo/ie K HOBOMY 0a3ucy

6.2

KBangpatnunas ¢opma s cumMmeTpuuHoi OunmHeitHON (opmbl. MeTon
Jlarpanyka npuBeieHNsI KBaAPATUIHOM (POPMBI K KAHOHUYECKOMY BHLY.

6.3

[TonoxuTenbHbI  (OTpULIATEIBHBIN) WHIACKC WHEPLHUH KBAAPATUUHON
dbopMbl. 3aKOH UHEPIMH KBAJAPATHUHBIX (HOpM.

6.4

HeobxonuMble W OCTaTOYHBIE YCIOBUS JUIsl TOTO, YTOOBI KBaJIpaTUYHAs
dbopma ObLTa 3HAKOOTIPEICTICHHOM.

6.5

HeoOxoauMbie ¥ 0CTaTOYHBIC YCIOBHS Il TOTO, YTOOBI KBaJpaTHUHAs
dbopMa ObLITa 3HAKOTIEPEMEHHOM.

6.6

HeoOxomuMble ¥ TOCTaTOYHBIE YCIIOBHUS UIsI TOTO, YTOOBI KBajJpaTH4YHAs
(dopma OblIa KBa3U3HAKOOIPEICIICHHOIA.

6.7

IIpuBeneHue ypaBHEHUs TUIIEPIOBEPXHOCTU BTOPOro IMOpsAAKa K
KaHOHWYECKOMY BUIY OPTOTOHAJILHBIM MPE0OPa30BaHHEM.

6.8

[Tpumepsl NpUBEACHHUS YpaBHEHUH TOBEPXHOCTEH (KPUBBIX) BTOPOTO
NOpsJIKa K KAHOHUYECKOMY BHJ1y OPTOrOHAJIbHBIM ITPE0OPa30BAHUEM.

6.9

Kputepuii CunbBectpa TOro, 4TOOBI KBaApaTudHas ¢opma Oblia
3HAKOOIPEICTCHHOM.

6.10

[Ipeobpa3oBanue koopauHaT BekTopa. B3aumuslii 6a3uc. KoBapuanTtHsie u
KOHTPaBapUaHTHbIE KOOpPAMHATHI BEKTOpa, HUX IpeoOpa3oBaHHE IPHU
nepexoyie Kk HoBomy Oasucy. [lonsitue TeHzopa. 3akoH mpeoOpa3zoBaHUS
TEH30pa TpU Tepexone K HoBoMy Oasucy. Omnepanuu CIOXKEHUS,
YMHOXEHHS ¥ CBEPTHIBAHUS TEH30POB.

6.11

[Tonsitue rpynnbl. KoMmMmyTaTMBHOE CBOMCTBO OOpaTHOro 3Jj€MEHTa,
KOMMYTaTUBHOE CBOWCTBO HEUTPAJIbHOIO DJJIEMEHTAa. ENMHCTBEHHOCTh
HEUTPAJIBLHOTO U OOpPAaTHOTO 3JIEMEHTOB. ['pymnma BbUETOB MO MOIYIIO 2,
rpynna NIEPECTAHOBOK, rpynmna olepanuii, COBMEUIAIOIIUX
PaBHOCTOPOHHHHN TPEYTOJIbHUK.

Jluneiinoe mnpexacraBnenue D(G) rpynnel G B JIMHEHHOM €BKJIMIOBOM
npoctpanctBe E". MHBapuantHoe noamnpoctpanctBo ans D(G). [lonstue
IPUBOMMMIO (HENPHBOAMMOTO) TIpe/ICTaBIeH s Tpynmbl B E°.

CemuHapsbl

22

Ceo.1

bununeitnas ¢opma u e€ wMarpuma. IlpeoOpa3zoBaHue MaTpHUIIbI
OunMHeHoN (GopMBbl IpU Niepexo/ie K HOBOMY 0azucy

Co.2

KBanparuunas ¢gopma ayis cUMMETpUYHON OmnnHenHo ¢dopMbl. Metoa
Jlarpan»a npuBeJeHHUs KBaJpaTUUYHOM (hOpPMBI K KAHOHUYECKOMY BUAY.

C6.3

[TonoxxurenbHBI  (OTPULATENBHBIN) MHJIEKC HMHEPUUH KBaJpaTHUHOU
¢dopmbl. 3aKOH HHEPIIUH KBAIPATUYHBIX (HOpM.

Co6.4

HeoOxomuMble W JOCTATOYHBIC YCIIOBHUS JJIS TOTO, YTOOBI KBaJpaTUIHAS
¢dbopma ObUTa 3HAKOOTIPEIETICHHOM.

C6.5

HeoOxomuMble W JOCTATOYHBIC YCIIOBHUS JJIS TOTO, YTOOBI KBaJpaTUIHAS
¢dbopMma ObLITa 3HAKOTIEPEMEHHOU.

C6.6

HeoOxomuMble W JOCTATOYHBIC YCIIOBHUS JJIS TOTO, YTOOBI KBaJpaTUIHAS
¢dbopMma ObUTa KBa3U3HAKOOTIPEIEICHHOM.

Co6.7

[IpuBeneHne ypaBHEHUS THIIEPIOBEPXHOCTH BTOpPOro IOpsAKa K
KaHOHMYECKOMY BHJly OPTOrOHAJIbHBIM IPE0Opa30BaHUEM.

C6.8

[Tpumepsl mpuBeNeHHUs ypaBHEHUH TMOBEPXHOCTEH (KPHUBBIX) BTOPOTO
NopsJIKa K KAHOHUYECKOMY BHUJ1y OPTOTOHAJIbHBIM IPE0Opa30BaHUEM.
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Kpurepuii CunpBectpa TOrOo, 4TOOBI KBagpaTudHas ¢opma Oblia

C6.9 . 2
3HAKOOIIPEIETIEHHOM.
[IpeoOpa3zoBanne KoOpAMHAT BeKTOpa. B3aumusiil 6a3zuc. KoBapuaHnTHbie 1
KOHTpaBapuaHTHbIE KOOPAWHATHI BEKTOpa, HX NpeoOpa3oBaHUE IPH
C6.10 | mepexome xk HoBoMmy 0Oaszucy. Ilonstue TeH3o0pa. 3aKoH MpeoOpa3oBaHUS 2
TEH30pa TpU Tepexoae K HoBoMy Oasucy. Omnepainuu CIOXKEHUs,
YMHOXEHHS ¥ CBEPTHIBAHUS TEH30POB.
[Tonstue rpynmel. KoMMyTatuBHOE CBOHCTBO OOpaTHOTO 3JEMEHTA,
KOMMYTaTUBHOE CBOMCTBO HEHTpPaJbHOrO »3JeMeHTa. EJIMHCTBEHHOCTDH
HEUTpasbHOrO M 00paTHOrO 3JIEMEHTOB. ['pymnmna BBIYETOB MO MOIYIIO 2,
C6.11 | TPynma NEPECTAHOBOK, rpymnma oreparuii, COBMEIAOLITUX )
PaBHOCTOPOHHUI TPEYrOJbHUK.
Jlunetinoe mnpencraBienue D(G) rpynnel G B JIMHEHHOM €BKJIMIOBOM
npoctpanctBe E". MHBapuantHoe noamnpocrpanctso ans D(G). [lonstue
IPUBOAMMUIO (HEIPUBOAMMOr0) IPeICTaBIEH s IPpyIbl B E°.
CamocrosiTesibHas padoTa 51
CP6.1 | IlpopaboTka yueOHOro MaTepuaia JeKIuil 2.75
CP6.2 | IlogroroBka K ceMUHapam 2.75
CP6.3 | IlogroroBka K KOHTPOJBHOM paboTe 3
CP6.4 | BrimoaHeHue pacueTHO-TpaduuecKoi padoThl 18
CP6.5 | JIpyrue BuJIbl CaMOCTOSITEIbHON PaOOTHI 24.5
7 DK3amMeH 30
CP7.1 | IlogroroBka K 3K3aMeHy 30

15




S. YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOATEJIBHOM
PABOTBI CTYJEHTOB

CamMocTtosTenbpHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs clIeayronmumu y‘IGGHO—
MCTOANYCCKUMHA MaTC€pUajlaMu:

l.
2.

PabGouas nporpamma TUCHUIUIMHBI.

VYyeOHas nuTeparypa W JONOJTHHUTENIbHBIE MaTtepuaibl [Pa3nen 7 Pabodeit mporpammsr
JTACITUILINHBI |.

[lepeuenr pecypcoB HH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHOW cetu «HTepHeT»
[Paznmen 8 PabGoueit mporpaMMbl TUCIUATIIINHBI .

Metoauueckue ykazaHus A1 OOy4arolUXcs MO OCBOCHUIO IUCHUIUIMHBL [Pazmen 9
Paboueii mporpaMMbl JIHUCHUIUIMHBI]|, OOECIIEYUBAIONINE CAMOCTOSTEIBHYIO padoTy
CTyJIEHTa MpU MOATOTOBKE K YYEOHBIM 3aHSTHUSIM, BBIIIOJHEHUU JIOMANIHUX paboT,
MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUITHSIM U aTTECTAIUSM.

KommuiekT uHIuBUya bHbIX 3aJaHUM.

CryneHTsl MOJy4YaroT JOCTYN K YKAa3aHHbIM MaTepHajlaM HauyuHasg C INEpPBOTO 3aHATHS 110
NUCLUIIIINHE.
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6. ®OHJl OLEHOYHBLIX CPEJICTB JUIsI TPOBEJEHHSI TEKYIIErO
KOHTPOJISI U NMPOMEKYTOYHOIl ATTECTALUMHM CTYAEHTOB MO
JTUCHUIIMHE

®onn  omneHouHblx cpenctB (POC) nmns TpoBeACHHMS TEKYIIEro KOHTPOJIS |
OPOMEXYTOYHOW aTTeCTAllMM OOYYalOMMXCS 10 JAUCHUIUIMHE Oa3upyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHEM STanoB UX (OPMUPOBaHUS B MPOIECCE OCBOCHUS 00pa3oBaTelIbHOM
nporpammel  (pazgen 1). ®OC obecrieunBaeT OOBEKTHBHBIA KOHTPOJb JOCTH)KCHHS BCEX
pe3yJbTaTOB 00YUYECHHUSI, 3alJIAHUPOBAHHBIX JJIs1 AUCLIUILIMHBIL.

@®OC BKIIIOYAET B ceOs:

— TIepeyeHb KOMIETEHLMH C yKa3aHHWEM JTarnoB HUX (OPMUPOBAHHSA B IPOLIECCE OCBOCHUS
00pa30BaTeNbHON IPOrpaMMbl;

— OIMCaHue MoKa3aTejed U KPUTEPUEB OLECHMUBAHMS KOMIIETCHIIMI Ha pa3JIMYHBIX 3Tamax Mx
dbopMupoOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUIOBbIE KOHTPOJIbHBIE 33JaHUsI WM UHBIE MaTepuaibl, HEOOXOANMBIE /Ul OLICHKH 3HAHUM,
YMEHMM, BIaJIeHUI U (WIK) ONbITa AESITEIbHOCTH, XapaKTEPU3YIOIIHE 3Tallbl (POPMUPOBAHUS
KOMIIETEHIINI B MPOLIECCE OCBOSHUS 00pa30BaTeIbHOM MPOTPAMMBI;

— METOJUYECKHE MaTepuaibl, ONPEICNAIOIINE IPOLEIypbl OLIEHWBAHWUS 3HAHUM, YMEHUH,
BIaJCHUA W (WJIM) OMbITa MACATENBHOCTH, XapaKTePH3YIOUIMX ATalbl (HOPMUPOBAHHS
KOMIIETCHIINH.

KoHTpoib ocBoeHUS AUCHMIUIMHBI MPOU3BOAUTCA B COOTBETCTBUM C llojokeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOM arrectauuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTcs MPUIOKEHUEM K IaHHOM paboyeil mporpaMme JUCIHUILIAHBL.
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7. HNEPEYEHb YYEBHOW JIMTEPATYPbBI W JONOJHUTEJIBHBIX
MATEPHUAJIOB, HEOBXO/JUMBbIX JJI51 OCBOEHUA JTUCIUIIJIMHBI

Jlureparypa no AMCUUILIMHE

1. Edwumos, H. B. Kparkuii kypc anamuruyeckoir reomerpun : yueOuuk / H. B. E¢pumo. —
MockBa : OU3IMATIIUT, 2014. — 240 c. — ISBN 978-5-9221-1419-6. — Tekcr :
AJICKTPOHHBIN // Jlanb : AIEKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/91182. — Pesxum noctyna Jijisi aBTOpU3. MOJIb30BaTENCH.

2. bexnemumes, /I. B. Kypc aHanmuTuyeckoi reoMeTpur M JTUHEHHON anreOphl : YYeOHHUK IS
By30B / /I. B. bexnemumes. — 18-e u3z., nepepad. — Cankr-IletepOypr : Jlans, 2021. — 448 c.
— ISBN 978-5-8114-4916-3. — TekcT : 3nekTpoHHBIH // JlaHb : 31eKTpOHHO-OMOIMOTEeYHAs
cucrema. — URL: https://e.lanbook.com/book/152643. — Pexum goctyna [ aBTOPH3.
MI0JIb30BAaTENEH.

3. Kuerenuk, /[. B. COopHUK 3a7a4 10 aHAIMUTHYECKOW T'€OMETPUHU : yuyeOHOe rmocobdue s
By30B / JI. B. Kinerenuk. — 17-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 224 c. —
ISBN 978-5-8114-1051-4. — TexkcT : 2neKTpoHHBIH / JlaHb : 3IEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.Janbook.com/book/174993. — Pexum poctyna Juisi aBTOPHS3.
II0JIB30BAaTENEH.

4. COOpHHUK 33724 110 aHATUTHYECKOW T€OMETPHH U JIMHEHHOH anredpe : yueOHOe mocodue s
By30B / JI. A. bexnemumesa, JI. B. bexiemumies, A. FO. [Terposuy, 1. A. UybapoB. — 8-¢ u3x.,
crep. — Cankr-IletepOypr : Jlanp, 2021. — 496 ¢. — ISBN 978-5-8114-7874-3. — Texkcr :
uIeKTpoHHBIH  //  JlaHb : JNEeKTPOHHO-OMOMMoreynass ~ cucrema. —  URL:
https://e.Janbook.com/book/166924. — Pexum noctyna ajs aBTOpU3. 0JIb30BaTENIEH.

5. MWnbun, B. A. Jluneiinas anre6pa : yueobnuk / B. A. Uneun, O. I'. [lo3usax. — 6-e uzxa., crep.
— MockBa : OUBMATIIUT, 2007. — 280 c¢. — ISBN 978-5-9221-0481-4. — Tekcr :
AJIIEKTPOHHBIN // Jlanb : AJIEKTPOHHO-OMOIMOTEUHAs cucrema. — URL:
https://e.lanbook.com/book/2178. — Pexxum mocTyma jjisi aBTOpU3. TMOTB30BaTEIEH.

I[OHOJ'IHI/ITGJ'II:HLIG MaTcpHUaJIbl

6. COopHUK 3a/1a4 [0 MaTeMaTHKe g BTY30B : yuel. mocobOue it By3oB / boaros B. A.,
Hemunosuu b. I1., Edumenko B. A. [u np.] ; pen. Epumos A. B., demunosuu b. II. - M. :
Hayxka, 1981. Y. 1 : Jluneiinas anredpa 1 oCHOBBI MaTeMaTH4eckoro ananusa / pen. E¢umos b.,
Hemunosuu b. I1. - M. : Hayka, 1981. - 463 c. : wi. Hayuno-texaudeckas 6uonuoreka MI'TY
uM. H.D. baymana — YueOnbiit pong — 23 3K3.

7. byrpos . C. , Huxkonbckuii C. M. DnemMeHTHl JUHEHMHOW anreOpbl W aHAIUTUYECKOU
reomerpun. - 1984. - 190. Hayuno-texuuueckass Oubmmoreka MI'TY um. H.D. bBaymana —
VY4eOnsbiit pong — 33 k3.
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8. HEPEYEHb PECYPCOB CETH HMHTEPHET, PEKOMEHIYEMBIX
IS CAMOCTOSATEJBHOU PABOTbBI ITPUM OCBOEHUHU JUCIIUITJIMHbI

Caiit kadenps! «Bpiciras mareMaTrka 1 (usuka»: https:/mf.bmstu.ru/info/faculty/kf/cat/k6/.
Poccuiickas rocynapctBennas oudanorexa. http:/www.rsl.ru.

['ocynapcTBeHHas myOIMYHas HayqHO-TeXHHUYecKas Ouomuoreka Poccun. http://www.gpntb.ru.
bubmoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

Hayuno-texnuueckass OubOmuoreka KO MITY wum. H.D. baymana. http:/library.bmstu-
kaluga.ru.

6. HayuHo-TexHuueckas oubnmmoTeka Mo MITY HM. H.D. baymana.
https://mf.bmstu.ru/info/library/.

7. Hayunas snekrponnas oubimoreka http://eLIBRARY.RU.

8. DnexTpoHHO-OMOMMOTEUHAs CHCTEMa M3/1aTeNbcTBa «Jlauby http://e.lanbook.com.

9. DnexTpoHHO-OMOIMOTEUHAs cucrema «YHUBEpCUTETCKAs OoubmuoTeka  OHJIANHY
http://biblioclub.ru.

10. Dnexrponno-6ubmmoreunas cucrema «IPRbooks» http://www.iprbookshop.ru.

11. Dnexrponno-oubmoteunas cucrema (OBC) «tOpaiir» https://biblio-online.ru.

12. ILlenTtpanbhas 6nbnuorexa oopa3oBaTebHbIX pecypcoB MunoOpuayku PO. www.edulib.ru.

13. Enunas xomnekius HudpoBbIx 0Opa3oBaTenbHbIX pecypcos http://school-collection.edu.ru.

14. ®enepanbHblil IEHTP HHPOPMAITIOHHO-00pa30BaTeIbHBIX pecypcoB. http://fcior.edu.ru.

ARl
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9.  METOJIWYECKHME YKA3AHWS JUISI CTYAEHTOB IT0 OCBOEHHIO
JTACIHATIIAHBI

[Ipuctynass k pabore, KaXIbld CTYIEHT JOJDKEH TMPHUHUMATh BO BHHUMaHHE
HUKECIEAYIOLTUE MTOT0XKEHHUS.

JlMcuuIuiiHa MOCTPOEHa MO0 MOAYJABHOMY HMPUHIUIY, KaKIBIH MOAYIH HPEACTaBISIET
co0oi1 Jorm4ecku 3aBeplICHHBbIN pa3fen Kypca. B mepBom cemectpe Tpu moayns. Bo Bropom
CEMECTpE YeThIpe MOJYJIsl (BKJIIOUAs HK3aMEH ).

Ha nepBom 3anHsTuuM CTyAeHT moiy4daeT HMH(OPMAaLUIO i1 AOCTYNa K KOMILIEKCY
y4eOHO-METOIUYECKUX MAaTEPUAIIOB 110 TUCIUILIIHE.

JleKuMoOHHbIE 3aHATHUS MOCBAIICHBl PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
Kypca 1 pa3bACHEHHIO YU€OHBIX 3aJJaHUI, BBIHOCUMBIX Ha CAMOCTOSITENIbHYIO TPOPAOOTKY.

CemuHapckue 3aHATHS TPOBOIATCS Ui 3aKpEIUIEHHsS YCBOCHHOW HHQOpMAINH,
nproOpeTeHNs] HAaBBIKOB €€ NMPUMEHEHMS JJIsl PEIICHHs] MPAKTUYECKUX 3a/Jad B MPEAMETHOU
00JacTl TUCIUTUINHBI.

[IpakTudeckasi IOArOTOBKA MPU peaU3aliy y4eOHOH AUCIUILINHBI OPraHU3yeTCs MyTeM
MPOBEJCHUS MPAKTHUECKUX 3aHATUN, WHAMBHUIYaNbHBIX H(WJIM) TPYIIOBBIX KOHCYJbTAIUM,
IpeIyCMaTPUBAIOIINX yJacTHE OOYYaIOUIMXCS B BBIMOJHEHUH OTACIBHBIX AJIEMEHTOB padoT,
CBSI3aHHBIX C OYyIyIIeH MpopecCHOHATBHON ACSITEILHOCTHIO.

[IpakTUyeckas MOATOTOBKA MOXET BKJIIOUATh B CeOsl OTNENBHBIC 3aHATHUS JEKIIMOHHOTO
TUIA, KOTOpBIE TPEAYCMAaTPUBAIOT TMepeAady y4eOHOH HMHPOpMAaUUU OO0YYarOIIMCH,
HEOOXOAMMOM  JUIsi  TOCJEAYIOIIEro  BBIOJHEHUS  palOT, CBS3aHHBIX C  Oymymiei
po(hecCUOHATILHON e TENbHOCTHIO.

CamocrosiTesibHasi padoTa CTYACHTOB BKIIOYAET CIEAYIONIME BHUABI: B IEPBOM
ceMecTpe MpopadoTKa y4eOHOro mMarepuaia JISKIUH, IOArOTOBKAa K CEMHUHApaM, MOJATOTOBKA K
KOHTPOJIbHOM paboTe, BBINOJIHEHHWE pacueTHO-rpaduueckoil paboThl, BO BTOPOM CEMeECTpe
npopaboTka yd4eOHOro marepuana JeKIui, MOAroTOBKa K CEMHUHapaMm, MOJAr0TOBKA K dK3aMEHY,
MOJIFOTOBKA K KOHTPOJIbHOU paboTe, BHIMOJIHEHHE pacyeTHO-Tpadudeckoil paboTsl. Pe3ynpTaTsl
BCEX BHJOB pPAa0OTHI CTYACHTOB (OPMHPYIOTCS B BHUAE HX JUYHOTO PEHTHHTra, KOTOPBIHA
YVUUTBHIBACTCSI Ha MIPOMEKYTOUHOM arTtectanuu. CamocrosTenbHas paboTa nmpeaycMaTpuBaeT He
TOJIBKO MPOpabOTKy MaTepuaoB JEKLIMOHHOIO Kypca, HO M HMX paclIUpeHHE B pe3yibTare
MOWCKa, aHallu3a, CTPYKTYPUPOBAHHS U TPEJICTaBICHHUS B KOMIIAKTHOM BHJIE€ COBPEMEHHOM
UH(POPMAIIUN U3 BCEX BOZMOXKHBIX HCTOUHUKOB.

Texkymmii KOHTPOJIb TPOBOAWTCS B TEUCHHE KaXJOTO MOAYJS, €ro HTOTOBBIE
Pe3yIbTATHI CKIIAIBIBAIOTCS U3 OLIEHOK IO CIIETYIONIUM BHJIaM KOHTPOJIBHBIX MEPOTIPHUSITHI:

- KonTpomnsHas pabora
- Pacuetno-rpaguueckas pabora

OcBoeHNe AMCUUIUIMHBI M €€ YCIEIIHOE 3aBepIICHHE Ha CTaJuH MPOMEXYTOUHOU
aTTecTallid BO3MOXKHO TOJIBKO INPHU PEryJIsIpHON paboTe BO BpeMs CEMECTpa M IUIaHOMEPHOM
IPOXOXKJICHUN TEeKyllero Koutposisa. Habparh pedTHHT 10 BceM MOJYJSIM B KaXKJJOM CEMECTpe,
OpOMTH TO KWKAOMY MOIYJTIO TUIAHOBBIE KOHTPOJBHBIE MEPONPHUATHS B TEYCHHE
HK3aMEHALIMOHHON CECCUM HEBO3MOXKHO.

Jlnist 3aBepiieHusi pabOThl B CEMECTPE CTYACHT JIOJDKEH BBIMOJIHUTH BCE KOHTPOJBHEIC
MEPOTPUSITHSI.

IIpomexyTouHass aTrrecTanms 1O pe3ylbTaTaM MEPBOTO CeMeCTpa MO JUCIUILINHE
npoxoauT B ¢opme 3auera. IIpomexyrouHas arrecTanus Mo pe3yiabTaTaM BTOPOIO CeMecTpa
POXOJUT B (OopMe SK3aMEHA, KOHTPOJUPYIOUIETO OCBOECHHE KIIIOUEBBIX, 0a30BBIX MOJIOKEHUN
JTUCITUTLIMHBI, COCTABISIONIUX OCHOBY OCTATOYHBIX 3HAHUH 1O HEM.

MeToauKAa OLEHKH 110 PEHTHHTY

CTyneHT, BBIMOTHUBIINN BCE TPEyCMOTPEHHBIE YIEOHBIM TUIAHOM 3aJaHUsI U CIABIIHIA
BCE KOHTPOJIBHBIE MEPONPHUATHS, MMOJIyd4aeT WTOTOBYIO OLEHKY IO JWCIUIUIMHE 32 CeMeCTp B
COOTBETCTBHUH CO LIKAIOM:
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PeiiTuHr Ouenka Ha IK3aMeHe Ouenka Ha 3a4yere
85 —-100 OTJINYHO 3auTeHo
71 — 84 XOPOIIIO 3a4yTeHo
60 — 70 YI0BJIETBOPUTEIHHO 3auTeHo
0-59 HEYJI0BJIETBOPUTEIIHLHO He 3auTeno

OneHuBanue IUCHMIUIMHBL BeAeTcsd B cOOTBeTCTBMM ¢ [lonokeHneM o TeKyleM
KOHTpOJIE YCIIEBAEMOCTH U POMEKYTOUHOM arTectauuu cryaeHtoB MI'TY um. H.O. baymana.
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10. IEPEYEHD NHO®OPMAIIMOHHbIX TEXHOJIOT UM,
HUCIIOJIb3YEMBIX IIPM M3YYEHUHN JUCHUIIVIMHBI, BKJ/IIOYASA
INEPEYEHb INTPOI'PAMMHOI'O OBECIIEYEHUS, TH®OPMAIIMOHHbIX
CITPABOYHbBIX CUCTEM U ITPO®PECCHUOHAJIBHBIX BA3 TAHHbIX

NndopMmanmoHHbIie TEXHOJIOTHM:

— OnektpoHHas wuH(pOpManMoOHHO-0OpazoBatenbHas cpega MITY  wum. H.D. baymana
o0ecrieynBaeT JOCTYNl K Y4eOHBIM IUIaHaM, PabOYMM MpOrpaMMaM IUCHUIUIMH (MOJIyJei),
porpaMMaM MPaKTUK, IEKTPOHHBIM y4EOHBIM H3AHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pa0OuMX MpOrpaMMax JAUCHUILUIMH (MOJIYyJEH), mporpaMmax MpaKTHUK,
dbopMupoBaHUE 3IEKTPOHHOTO MOPTHOINO 00yUarOIIEerocs, B TOM YHCIE COXpaHEHHE ero paboT
U OLEHOK 3a 3Tu paboTsl. llpemycmMoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOTO
B3aMMOJICHCTBHSl CTYJEHTOB W TMpenojaBaTesiell IOCPEACTBOM TEXHOJOTHH U CIyK0 110
NEPEChUIKE U TOJTYYECHHUIO JICKTPOHHBIX COOOIICHUH MEXIY I0JIb30BaTeNsIMH KOMIBIOTEPHOU
cetu NHTEpHET.

- e-mail mpemnoaBaTes 1t ONePaTUBHOM cBs3u: nshipov@mgul.ac.ru

IIporpammHoe o0ecnieyeHue:

- Microsoft Office
— PowerPoint
— Windows

I/IH(l)OpMaIIHOHHI)Ie ClIPpaBOYHbIC CUCTEMBI:

- O6mepoccuiickuii MaTeMaTH4eCKui moprtan http://www.mathnet.ru/

- OO6pa3zoBaTenbHBIM MaTEMaTHUYECKUH cailT: http://www.exponenta.ru/
— baza 3naHmii ¥ HaOOp BBIYMCIUTENBHBIX AITOPUTMOB, BOIPOCHO-OTBETHASI CHUCTEMA:
https://www.wolframalpha.com/

IIpodeccnonanbubie 0a3bI JaAHHBIX:

— Hayunas 6ubnuoTeka ecTeCTBeHHO-HAYUHBIX U3aHuN: www.scask.ru
- Hayunas 6u0nmoTexa n30paHHBIX €CTECTBEHHO-HAYUYHbIX W3JIaHMi: https://elementy.ru/
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11. OIIMCAHHUE

MATEPHAJIBHO-TEXHUYECKOM BA3BbI,

HEOBXOJIUMOM U1 U3YYEHUA JUCIHATLIAHBI

Hepequb MaTCpHUAJIbHO-TCXHUYCCKOI'O obecneucHus JUCIHUITIINHBI

Bun zansarui

Bua v HaumMeHoOBaHUE 000PYIOBAHUS

Jlexun

CIeUaTbHO 000pyI0BaHHbIC ayJUTOPUN c
MYJIbTUMETHIHHBIMA CpeICTBaMH, CpencTBaMu
3BYKOBOCIIPOU3BCACHUA W HMCIHOIIMMHU BbIXOA B CCTb
WHTepHeT, NOMENICHUs Ui MPOBEICHUS ayIUTOPHBIX
3aHATUN, 000pyIOBaHHBIC Y4eOHOW MeOeblo; ayAuTOPHH,
OCHAII[CHHBIE KOMITBIOTEPAMH C IOCTYIOM K 0a3aM JaHHBIX
u CE€THU I/IHTepHeT; CTYyAWH; KOMIIbIOTCPHLIC KJIACCHI.

CemuHapsbl

crenuajbHO 000pyI0BaHHBIE ayIUTOPUM c
MYJIbTUMEIUMHBIMU CpelicTBamH, cpencTBamMu
3BYKOBOCHPOU3BEACHUSI W MMEIOUIMMU BBIXOJI B CETh
WNHuTtepHer; mnomemieHus Il MPOBEACHUS ayAUTOPHBIX
3aHATUN, 000py/IOBaHHBIE Y4eOHOUM MeOenblo; ayIuTOpUH,
OCHAIIICHHBIE KOMITBIOTEPAMU C JIOCTYIOM K 0a3aM JaHHBIX
u cetu HTepHEeT; CTyIMn; KOMIbIOTEPHBIE KJIACCHI.

CamocrosTenbHas padoTa

OubMoTeKa, MMEINas padoyue MecTa JUIsl CTYJICHTOB;
BBICTABOYHBIE 3aJIbl; ayJUTOpPHUH, OCHAII[EHHBIE
KOMIIBIOTEpaMU € JocTynoM K cetn VIHTepHer.
CounoKynpTypHOE IPOCTPAHCTBO YHUBEPCUTETA
II03BOJISACT CTy,I[GHTy KAQ4CCTBCHHO BBITTOJIHATH
CaMOCTOSITENIbHYIO padoTy.
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YTBepxx/eHa Ha 3acejaHiU Kadepbl K6
«BbIciIasi MaTeMaTHKa U GU3HKa»

ITpotokos Ne 8 o1 19.04.2022 1.

JINCT BHECEHUSA U3MEHEHUN

1). IL.7. IEPEYEHh OCHOBHOJ¥ U JOTIO/THUTE/ILHOM YYEBHOI JINTEPATYPBI,
HEOBXOJIMO¥ I/I1 OCBOEHUS JUCIAILIAHBI, YATATH B CJIEJYFOIIEN
PEJAKIIVN:

7. IlepeueHnb yueOHO# JIUTEPATyPhI U AOMO/THUTE/THHBIX MaTePHAJIOB, HEO0XOJUMBIX JI/Isl 0CBOEHHUSA
JUCIUIUIHHBI

JIuTeparypa 110 AUCLUIVIVHE:
1. Byrpos 4. C. , Hukonbckuii C. M. DyieMeHTbI TMHeHHOMN anreOpbl ¥ aHaIUTUYeCKOM reOMeTpHH. -
1984. - 190.
2. COOpHUK 3a/jau 10 MaTeMaTHKe [k BTY30B : yue0. mocobue zi7ist By30B / bonros B. A., Jemugosuu b.
I1., Epumenxko B. A. [u gp.] ; pen. Edumos A. B., lemuzoBuu b. I1. - M. : Hayka, 1981. Y. 1 : JIuHeliHas
asirebpa ¥ OCHOBBI MaTeMaThueckoro aHanu3a / peq. E¢umos b., lemuzgosuu B. I1. - M. : Hayka, 1981. -
463 c. : ui.
3. Ecdumos, H. B. Kpatkuii Kypc aHanuTndeckoit reomerpuu : yuebnuk / H. B. EdrmoB. — Mockga :
OU3MATIINT, 2014. — 240 c. — ISBN 978-5-9221-1419-6. — TeKcT : 3neKTpoHHbI // JlaHb :
3JIEKTPOHHO-01O/MoTeuHas cuctema. — URL: https://e.lanbook.com/book/91182
4. Beknemmes, /1. B. Kypc ananuTrueckoil reoMeTpUM M IMHEHHOM anreOpsl : yueOHUK /1715 BY30B /
J. B. beknemumeB. — 18-e uzg., nepepab. — Cankr-IletepOypr : Jlaus, 2021. — 448 c. — ISBN
978-5-8114-4916-3. — TeKCT : 371eKTPOHHBIM // JIaHb : 371eKTPOHHO-0MbMoTeuHast cucrema. — URL:
https://e.lanbook.com/book/152643
5. nbun, B. A. JTuHeliHas anrebpa : yue6Huk / B. A. WbuH, 3. I. [To3HsK. — 6-€ u3f., cTep. —
Mocksa : PUSMATIINT, 2007. — 280 c. — ISBN 978-5-9221-0481-4. — TeKcT : 3/1eKTPOHHbIMN //
Jlanb : snmekTpoHHO-0MbmmoTeunas cucrema. — URL: https://e.Janbook.com/book/2178
6. Knetenuk, [1. B. COOpHUK 3a/ia4 TI0 aHAaTMTHUECKOM TeoMeTpuH : yueOHOe rocobue 1isi By30B /
. B. Knerennk. — 17-e u3g,., crep. — Cankr-IletepOypr : Jlanb, 2021. — 224 c. — ISBN
978-5-8114-1051-4. — TekcT : 3/1eKTPOHHBIH // JlaHb : 371eKTPOHHO-0MbmoTeuHasi cucrema. — URL:
https://e.lanbook.com/book/174993
7. COOpHUK 3a/jau 110 aHa/IUTHYeCKOM TeOMeTPUU U JIMHeMHOU anrebpe : yuebGHOe rocobue fi/isi By30B /
JI. A. BeknemuitieBa, /1. B. Beknemuines, A. FO. [Terposuy, . A. UybapoB. — 8-e u3z., crep. — CaHKT-
[TetepOypr : Jlanb, 2021. — 496 c. — ISBN 978-5-8114-7874-3. — TeKcT : 3/1eKTpOHHBIH // JIaHb :
3/IeKTPOHHO-0MbmMoTeuHas cucrema. — URL: https://e.lanbook.com/book/166924

2). 11.10. IEPEUEHb MH®OPMAIIIOHHBIX TEXHOJIOT Mii, ICIIO/Tb3YEMBIX
IIPY M3YYEHUY JUCIIUIUINHGI, BK/TFOUASI IEPEUYEHD [TPOTPAMMHOT'O
OBECIIEYEHISA 1 TH®OPMAIIIOHHBIX CITPABOUHBIX CCTEM, YATATbH B
CJIEAYIOWIEN PEJAKIIVU:

10. ITepeueHs HH(GOPMALIMOHHBIX TEXHOIOTHI, UCII0/Ib3yeMbIX NP W3yUeHHHU AUCHHUILINHBI,
BKJ/IIOUYasi MepeyeHb MPOrpaMMHOro odecrneueHuss, HH()OPMAILHOHHBIX CIPABOYHBIX CHCTEM U
npodeccHoHATBHBIX 0a3 JaHHBIX

IIporpammHoe obecrieueHue:
- Foxit Reader

- LibreOffice

- Mathcad

- MATLAB\Simulink



- OpenOffice

IIpenopaBarenb Kadepsbr:

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



