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1. INTAHUPYEMBIE PE3VJIBTATbBI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIO), COOTHECEHHBIE C IIVIAHUPYEMbBIMHU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

Hacrosmas paGouas nporpaMma TUCHUIUIMHBI YCTaHABIMBAeT TPeOOBAaHUS K 3HAHUIM
U YMEHUSAM CTYAEHTAa, a TaKXKe ONpeAessieT COACepKaHWE M BUABI YYEOHBIX 3aHATHH U
OTYETHOCTH.

[Iporpamma pa3paboTana B COOTBETCTBUU C:

» denepanbHBIM TOCYIAPCTBEHHBIM 00pa3zoBaTelbHbIM cTangapToM (PI'OC 3++) mo
HaNpaBJICHUIO  MOATOTOBKM  (ypoBeHb  OakamaBpmara): 09.03.01 «Mudpopmaruka u
BBIUMCIIUTENIbHAS TEXHUKAY,

* OcHOBHOI mpodeccuoHaTbHONH 00pa30BaTEIbHON MPOTrPaMMON MO HANpaBJICHUIO
noarotoBku 09.03.01 «MHpopMaTHKa U BEIYUCITUTEIbHAS TEXHUKAY;

* Yuebubm ranom MI'TY um. H.D. baymana no nanpasnenuto nmoarorosku 09.03.01
«MHdopmaTrka 1 BHIYUCIUTEIbHAS TEXHUKA.

[lpy  ocBOeHMM  AMCUMIUIMHBI  IUIAHHpYETCs  (OPMHUPOBAHHME  KOMIICTEHIIWH,
npenycmorpeHHbix OIIOII nHa ocHoBe ®I'OC 3++ no HampasieHuto noarotosku 09.03.01
«MHpOpMaTHKA M BEIYMCIUTENbHAS TEXHUKA» (YPOBEHb OaKajaBpHara)

Koa xoMnereHuuu Dobm
10 DIOC 3++ PMYJIHPOBKA KOMIETEHIHH
Ob6menpodeccnoHaIbHbIe KOMIIETEHITUN
CriocobeH NpuMEHSTh eCTECTBEHHOHAYYHBIE U OOIICHHKEHEPHBIE
OIIK-1 3HAHMS, METOIbI MATEMATHYECKOTO aHaIM3a U MOJICIIMPOBAHUS,
(09.03.01) TEOPETUYECKOTO M IKCIIEPUMEHTAIBLHOTO HCCIICIOBAHUS B
poeCCHOHATIBHOM AEATETbHOCTH

JUia KaTteropuil «3HaTh, yMETb, BIAACTb» IUIAHUPYETCA JOCTHIKEHUE DPE3YJIbTaTOB
oOyuenuss (PO), BHoOCAmMX Ha COOTBETCTBYIOIIMX YPOBHSAX BKIaA B (opMHupoBaHHE
KOMIIETEHIINH,  NPEeAyCMOTPEHHBIX  OCHOBHOW  HpodecCHOHAIbHOM  00pa3zoBaTeiabHOMN
pOrpaMMoit (Tabm. 1).



Tadauna 1. Uaaukatopsl 1OCTUKEHUST KOMIIETCHIIMT

1

2

3

Komnerennusi: kox mo ®I'OC
3++, popmyHpoBKa

HNuaukaropsl

@®opMbI U METOAbI 00YUYEeHHUS, CTIOCOOCTBYIOIIHE
(opMHUpPOBAHHIO M PA3BUTHIO KOMIIETEHIIHMU

OIlK-1

(09.03.01)

CrniocoGeH npuMeHsITh
€CTECTBCHHOHAYYHBIC U
oOIIeMH)KEHEPHbIE 3HAHUS,
METOJIbI MATEMATHIECKOTO
aHalM3a U MOJICTIMPOBAHUS,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
WCCJICIOBAHMSI B
npoeccnoHaNbHOMN e TENbHOCTH

3HATb

- MCTOABI MATEMATUYICCKUX, CCTCCTBCHHOHAYYHbIX 1
OOIIENH)XEHEPHBIX JTUCIHUILTHH, UCTIONb3YEMbIE JIJIS
pelieHs 3a/1a4 aHAJTU3a M IPOCKTUPOBAHHMSI
MPOrPaAaMMHBIX WJIM IIPOTPaMMHO-AIIAPATHBIX CHCTEM
PAa3JIMYHOIO HA3HAYCHUS UJIIN UX KOMIIOHCHTOB

YMETb

- IPUMCHATH CCTCCTBCHHOHAYYHBIC 1 06HI€I/IH)KCH€pHI)I€
3HaHUS, METOJIbl MATEMATHYECKOTO MOJICIIMPOBAHMS,
aHamM3a, U CHHTE3a, TEOPETHYECKOTO U
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS B
npodecCHOHATBHOM IeATEIIBHOCTH

BJIAJIETH

- HaBbIKaMU IMIPUMCHCHUSA CCTCCTBCHHOHAYYHBIX U
OOIIENH)KEHEPHBIX 3HAHUW, METOJIOB MATEMAaTHIECKOTO
MO/JICIIMPOBAHUS, aHAIIN3a, H CHHTE3a, TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B
poheCCUOHATBHON IEATETLHOCTH

®opMbl 00yUeHHS:

®dpoHTaNBbHAS U TPYIIIOBas (OPMBI.

MeToabl 00yyeHus1:

CrnoBecHblit MmeTo o0ydenus (JIekiun)

MeTtonsl mpakTudeckoi padoTsl (CeMUHApHI)

Merton npobiemuoro ooydenusi(CamocrosiTebHas
pabora)

AKTHBHBbIE H HHTEPAKTHBHbIE METO/IbI 00yYeHHUSI:
00CyX/IeHUE MPAKTHYECKUX TIPUMEPOB Ha JICKIUAX U
CceMUHapax




2. MECTO JUCIOMIIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMbI

Hucnummuaa BxoauT B Onok bl «Jucuummuael  (Mogynn)» oOpa3oBaTelbHOM
nporpammbl  OakanaBpuata mo HamparieHuio 09.03.01 «MudbopmaTtnka u BbIYHUCIUTEIbHAS
TEXHUKAa.

W3ydyeHnne  OUCHUIUIMHBI ~ OCHOBAaHO HA  OCBOGHUHM  IIKOJBHOW  MPOTPaMMBbI
MaTeMaTHYECKOTO OJIOKA TUCIIMILIHH.

OcBoeHHe JaHHOW TUCIHUIUIMHBI HEOOXOAMMO KakK MpEALIeCTBYIONIee I CIAeAYIOIINX
JUCLUTUTMH 00pa30BaTebHON MPOTrPAMMBI:

— MHurerpansl u quddepeHunanbHble ypaBHEHHS,

— Jluneiinas anreOpa u QyHKIIMHA HECKOJIBKUX MEPEMEHHBIX

— IlpuknagHeie METOBI ONTUMU3AIUH.

OcBoenne y4eOHON NUCIUILTUHBI CBS3aHO ¢ (POPMHPOBAHUEM KOMITETCHIIUN C YU4E€TOM
matpunibl komnerenuuid OIIOIl nns wampaBnenus (ypoBeHb OakanaBpuara): 09.03.01
NudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA .



3. OBBEM JJUCIUIIJINHBbI

O6mmii o00beM NHUCHMIUIMHBI COCTaBIseT 4 3adeTHple eauHunbl (3.e.), 144
aKaJIeMUYECKHUX yaca (108 ACTPOHOMUYECKHUX 4acoB). B TOM 517 () (K
1 cemectp — 4 3.e. (144 ax.4.).

Ta6auna 2. O0pEM TUCIMIUTMHEI 110 BUJIaM yUeOHBIX 3aHATHH (B aKaJJIEMUYECKHIX 9acax)

O0bem 1o cemecTpam, aKaj. 4.
. KosiuyecTBo ceMecTpOB 0CBOEHUsI
Buabl yueOHol padoThl
Bcero AU CUMILIMHBbI

1
OO0BbeM TUCITUTIIINHBI 144 144
AyautopHasi pabora* 68 68
Jlexmun (JI) 34 34
Cemunapsl (C) 34 34
CamocrositesbHasi padora (CP) 76 76
Hpopa?onca y4eOHOro Marepuaa 495 495
JeKIUI
[ToaroroBka k ceMmuHapam 4.25 4.25
BrIinosiHEHME TOMAIITHETrO 3aaHus 18 18
[ToaroToBka kK pyoexHOMY KOHTPOJIIIO 6 6
Jlpyrue Buapl caMOCTOSTENHHON pabOThHI 43.5 43.5
Buja npoMexyTOYHOI aTTeCTALMH 3auér

*B TOM 4HCIe, B POpMe MPAKTHYECKON MOTOTOBKH



4. COJEPXKAHUE JUCHUIJINHBI, CTPYKTYPUPOBAHHOE 11O MOJYJSAM YYEBHOW JUCIUIIINHBI C YKASAHUEM
OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX NJIN ACTPOHOMUNYECKUX YACOB U BUJ1OB YYEBHbBIX

3AHSATUI
Tabauua 3. Conep:xaHue TUCIUILUIUHbBI
Buael 3anaruii*, yacel Komnerenuuu, Tekyluii KOHTPOJIbL Pe3yJIbTATOB 00y4eHHus
3aKpenieHHbIe 32 Banast
Ne n/m Tema (HazBanue) Moay.Is1 o

( ) Moy J C JP | CP | Temoii (kox mo ®I'OC ( Cep:" ) ®opmbI (vun/

3++) HeAeH MAaKCc)

1 cemectp

BexTopnas anrebpa, npsimbie U ’HOMamHeue Sajate 712

1 OCKOCTI 18 18 0 40 | OIIK-1 9 PyOexHbIi KOHTPOIH 19/31
HUTOIO: 26/43

KpuBble 1 moBepxHOCTH 2-TO ’HOMamHeue Sajate 712

2 HopsKa, Matpuisl u CJIAY 16 16 0 36 | OIIK-1 16 PyOexHbIi KOHTPOIH 27/45
’ UTOrO: 34/57

HUTOI'O 3a cemecTp 34 34 0 76 - - - 60/100

*B TOM uyHcIe, B (popMe MPAKTUUECKON TTOATOTOBKH



CoaeprxkaHue JUCHHUILVINHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (MOIYJIsIM)

Ne,
n/n

HaumenoBanue MOAYJIsA, COACPKAHUEC

Yacel

«BeKTOPHaH anreﬁpa, NpsAMbI€ M INIOCKOCTH»

Jlexknuu

18

11

BexkTopHnas aaredpa

J CkanspHble U BEKTOpHbIe BenMuuHbl. HampasieHHble oTpes3ku. Pa-
BEHCTBO HAllpaBJIEHHBIX OTPe3KOB. CBs3aHHBIC, CKOJIB3SIIUE U CBOOOHBIC
BEKTOpHI. [sInHa BEKTOpA.

J Jlunelinbple omepaluu HaJl BEKTOpaMH M HMX ajiredpandeckue CBOIi-
crBa. HyneBoif U MpOTHBOMONOXKHBIN BEKTOpP, BBIYMTAHUE BEKTOPOB. Bek-
TOpHBIE IpocTpancTea Vi, V,, V.

. JInHeliHasg 3aBUCUMOCTBH BEKTOPOB. Kputepun nMHENHON 3aBUCUMO-
CTH JIBYX, TPEX U YEThIpeX BEKTOpPOB. ba3zuc Ha mpsMoil, Ha MJIOCKOCTU U B
npoctpancTBe. KoopanHaTsl BekTopa B 3ajaHHOM 0Oasuce. JIuHeliHble ome-
panuu HaJl BEKTOpaMH B KOOPIWHATHOH (opme.

J VYron mexay AByMs BekTopamu. OpTOroHajibHasi MPOEKIUs BEKTOpa
Ha HampaBlIeHUE APYroro BEKTOpa M ee JMHelHble cBoiicTBa. CkaysipHOE
MIPOM3BENICHUE JIBYX BEKTOPOB, €ro anredpanyeckue cBoicTBa. OpTOroHAIb-
HOCTh BeKTOpoB. Haxo’kJeHue AJUHBI BEKTOpa M yIila MEXIYy BEKTOpPaMHU
IIPY MIOMOILM CKAJSIPHOTO MPOU3BEICHHUSL.

. OptonopmupoBanHblii 6asuc B V. KoopauHaTel BekTOpa B OpTO-

HOPMHPOBAHHOM 0a3uce Kak MPOEKIUH 3TOr0 BEKTOpa Ha HarpaBiieHHe Oa-
3UCHBIX BEKTOPOB. POpMYJIbl IJIs1 BHIYMCICHHUS CKAJISPHOIO NMPOU3BEIACHMUS,
JUIMHBI BEKTOpA, KOCUHYCA yIJIa MEX1y BEKTOpaMH 4epe3 KOOPAWHATHI BEK-
TOPOB B OPTOHOPMHUPOBaHHOM Oasuce. Hanmpasistoliue yribl BEKTOpa, CBOU-
CTBO UX KOCHHYCOB.

. VYcnoBue KOJUIMHEAPHOCTH BEKTOPOB B KOOpAMHATHOW ¢gopme. Opu-
eHTarus 0as3uca, IpaBbie U JIEBbIE TPOUKHU BEKTOPOB. BekTOpHOE TTpou3Bee-
HUE JIByX BEKTOPOB, €r0 F€OMETPUUYECKUNA U MEXaHUYECKHH cMbIca. Anreo-
panyeckue CBOMCTBAa BEKTOPHOI'O MPOU3BEACHUS. BhlunciieHne BEKTOPHOTO
IIPOU3BECHUSI B OPTOHOPMHUPOBAHHOM Oa3Huce.

J CMenraHHoe MPOU3BEIEHHE BEKTOPOB, €0 FTEOMETPUYECKHUM CMBICI.
Anrebpanyeckue CBOWCTBAa CMEIIAHHOTO IPOU3BeIeHUs. Briuncienue cme-
IIAHHOT'O MTPOU3BECHUSI B OPTOHOPMHUPOBAHHOM 0a3uce. Y ciIoBUe KOMILIa-
HapHOCTH TPEX BEKTOPOB.

1.2

IIpsamble u mIocKocTH - 9 Hyac.

. [exaproBa cucrema KOOpPIHMHAT B IPOCTPAaHCTBE. Pagmyc-BeKTOp
To4kU. [IpsimMoyrosbHas 1ekapToBa cucTeMa KOOpAUHAT.

° Pemenne mpocredmmx 3a1ad aHAIUTHYECKOM I'€OMETpPUHU: ACIICHHE
OTpe3Ka B 3aJaHHOM OTHOIIECHWH, BBIUYMCIEHUE JUIMHBI OTPE3Ka, IUIOMAAei
napajiesiorpaMMa u TpeyroJibHuKa, 00beMOB MapaJulesienuIeaa u TeTpad -
pa.

. IIpsiMas Ha TUIOCKOCTH, €€ HANPABIAIOIINM U HOPMAJIBHBINA BEKTOPBL.
PasnuuHble BUABI ypaBHEHUS NIPSAMOM HA IUNIOCKOCTU: MPsAMasi C yIIOBBIM KO-
3¢ GUIMEHTOM, MapaMeTpUYeCcKUe YPaBHEHUS, KaHOHWYECKOE YpaBHEHHE,
ypaBHEHHE B OTpe3Kax, o0Iee ypaBHEHHE. B3auMHoe pacroyioskeHue JBYX
IPSIMBIX HA MIJIOCKOCTH.




. VYpaBHeHHE TIIIOCKOCTH, MPOXOJAIICH Yepe3 3aJaHHYK TOYKY Mep-
MEeHAUKYISIPHO 3aaHHOMY BekTopy. OOmiee ypaBHEHHE IUIOCKOCTH. YpaB-
HEHUE TUIOCKOCTH, TPOXOAIIEH uepe3 TpU 3aJlaHHbIe TOUKH, HE JIeKallle Ha
OJIHOM MpsiMO#l. YpaBHEHHE TUIOCKOCTH "B oTpe3kax'. BzammHoe pacmoso-
JKEHUE JIBYX IJIOCKOCTEH. YTOJ MEXKIy ABYMS IUIOCKOCTAMHU. PaccTosiHue ot
TOYKU J0 IJIOCKOCTH. PacronoskeHue 3alaHHONM TOYKH OTHOCHUTENIBHO CTO-
POH IJIOCKOCTH.

. OO6mue ypaBHeHusI npsiMoid. BekTopHoe ypaBHeHue npsimoi. Kano-
HUYECKHE U NMapaMeTpUUECKUEe ypaBHEHUs PpsAMOil. B3anmHoe pacnonioxe-
HUE NPSAMOH U IJIOCKOCTH, JIBYX MPSIMBIX B IIPOCTPAHCTBE. YTOJI MEXIY
JIBYMS IPSIMBIMU, YIOJI MEXKIY MPSMOM U IUIOCKOCThIO. PaccTosiHue OT TOUKH
10 pssMoi. Paccrosinue Mexay IByMsi CKPEIMBAIOITUMUCS MTPSMBIMHU.

CeMunapsbl 18
Cl1.1 | Onpenenurenu u CJIAY 2-ro u 3-ro nopsijka. 4
Cl2 Jluneiinble onepanuu Haj BekTopamu. Pasnoxenue BekTopa mno 6asucy. 5
CkansipHoe, BEKTOPHOE, CMEIIAaHHOE TPOU3BEICHUS BEKTOPOB.
[IpsiMble U MIIOCKOCTH B MIPOCTPAHCTBE, UX B3aMMHOE PACIIOJIOKEHHUE.
C1.3 | PaccTosiHHE OT TOUKH J10 IJIOCKOCTU U OT TOYKH J0 NPSAMOM, pacCTOSHUE 8
MEXy CKPEIUBAIOIUMUCS TPSIMBIMHU.
CamocrosiTesibHas padoTa 40
CP1.1 | IIpopaboTka yueOHOrO MaTepraia JeKIun 2.25
CP1.2 | IloaroToBka Kk ceMHHapam 2.25
CP1.3 | BeimonHeHne TOMaNIHEro 3aaHus 9
CP1.4 | IloaroroBka K py0eKHOMY KOHTPOITIO 3
CP1.5 | ipyrue Buabl caMOCTOSITEILHON pabOThI 23.5
2 «KpuBbIe 1 IOBEPXHOCTH 2-10 nOpsaAKa, MaTpuubl u CJIAY»
Jlexknun 16
KpuBble 1 10BEPXHOCTH BTOPOI0 MOPSIAKA
J Kpussle BTOpOro nopsijika. iiurce, runep6osia, napadosa, X KaHo-
oq | HHMUECKHE YDABHEHHUS, FCOMETPHHUECKHE 1 ONTHIECKHE CBOMCTBA. 4
. [ToBepxHOCTH BTOpOTO nopsaaka. Meron ceuenuid. [loBepxHoctu
BpameHus. LlnmmHaprueckue 1 KOHMYECKHE MMOBEPXHOCTU. DIITUIICOH]T, TH-
11epOOJI0UIbl, KOHYChI, TapabOIOUIbI.
MaTpuubl
J CrnenuanbHble BUIBI MaTpull. JIMHEHHbIE ONepaluy HaJl MaTPULIAMH.
TpancnonupoBanue Matpuibl. AnreOpandeckre CBOWCTBA TMHEHHBIX Olle-
pauuii ¥ TPaHCIIOHUPOBAHMUSL.
J YMHO)KeHHe MaTpull. Anredpandeckrue CBOMCTBa yMHOXKeHUs. biod-
HBIC MaTPHIIBI.
J DneMeHTapHbIe TPeoOpa30BaHMs MaTPULl. DKBUBAIEHTHBIE MATPULIBI.
29 [IpuBeneHne MaTpuIlbl K CTYIIEHYaTOMY BU1Y C TOMOILBIO JIEMEHTAPHBIX 6

peoOpa3oBaHUN CTPOK.

° [lepecTaHOBKH, MOACTAHOBKU U UX Y€THOCTh. CBOMCTBA YETHOCTH.
Onpenenurens MaTPUIBI IPOU3BOJIBLHOTO MOPsJIKA, €ro cBoiicTBa. Onpene-
JUTETh TPAHCTIOHUPOBAHHOM MaTpuIlbl. OnIpeIeIuTeh TPOU3BEACHUS IBYX
KBaJpaTHBIX MaTpHUILL.

° BriposxieHHbIE 1 HEBBIPpOXKACHHBIC MaTpullbl. [IpuBeneHne kBaapat-
HOW HEBBIPOKIECHHOW MaTPUIbl K €TMHUYHOW C MOMOIIBIO AJIEMEHTAPHBIX
peoOpa3oBaHUi CTPOK.
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. OO6parHast MmaTpuIla, €¢ e JUHCTBEHHOCTh, KPUTEPHI €€ CYIIIECTBOBA-
Hus. [lpucoenunennas matpuua. Beraucnenue o6paTHONH MaTpPHULIBI C TIOMO-
IIBIO 3JIEMEHTApHBIX MpeoOpa3oBannii. OOpaleHne Npou3BEICHHS IBYX
KBaJIpaTHBIX HEBBIPOXKICHHBIX MaTpull. Perienre MaTpuyHbIX YpaBHEHHMA
AX =B u XA=B c HeBbIpOXIcHHOI MaTpHIeh A.

. Jlunelinas 3aBUCHUMOCTb CTPOK M CTOJIOIIOB, KPUTEPUN JTUHEHHOM 3a-
BUCHMOCTH. PaHT Matpuiisl u ero cBoiictsa. Teopema 0 coxpaHEeHUU paHTa
MaTpPHIIBI TIPU AJIEMEHTAPHBIX TpeoOpa3oBaHusx. Teopema o Oa3uCHOM MH-
HOpE U ee ciecTBUsA. MeTo bl BEIUMCIICHHS paHT'a MAaTPUIIBL.

2.3

CJIAY

J Cuctemsl nuHEHHBIX anreOpandeckux ypasuenuii (CJIAY). Koopau-
HaTHas, MaTpuuHas 1 BekTopHas popmel 3anucu. Kputepuit Kponekepa —
Kanemnu comectnoctu CJIAY. Meton IMaycca pemenust CJIAY, Bei6op Oa-
3MCHBIX M CBOOOJIHBIX MepeMeHHbIX. KpuTepuii e IMHCTBEHHOCTH PELICHHUS
CJIAY.

J Onnopoansie CJIAY, cBoiicTBa ux pemenuii. Kpurepuii cymecrpo-
BaHUS HEHYJIEBOT'O PEIICHUsI OAHOPOJHON cucTeMbl. CBOICTBA pelieHuid o1-
HOpPOAHOM cucTeMbl. PyHIaMEHTaJIbHAsA CUCTEMA PELICHUN OJTHOPOAHOM CH-
CTEMBbI JINHEWHBIX alredpandyeckux ypaBHEHUH, TEOpeMa O €€ CyLIeCTBOBa-
Huu. HopmaneHas QpyHnameHTanbHas cucreMa perieHuil. Teopema o CTpyk-
Type obmiero pemeHus ogHopoaHoi CJIAY.

. Heonnoponnsie CJIAY, cBolicTBa ux pemenuil. Teopema o CTpyKTy-
pe obmero pemenus HeogHopoaHoi CJIAY.

2.4

KommiekcHbIe Yyncjia

° KommiekcHble uncna, ux anreOpanydeckas, TPUrOHOMETPUYECKas U
SKCIIOHEHIMaNbHas popMa 3anucu. J[efcTBUS Ha/l KOMIUIEKCHBIMU YHCIIAMHU.
Bo3Benenue B cTeneHb U U3BJICUEHHE KOPHS U3 KOMIUIEKCHOTO ynciia. Dop-
MyIbl Ditnepa. OcHOBHas Teopema anredpsl. PasnoxkeHre MHOTOUJICHOB €
NEeNUCTBUTENBHBIMU KO3 (ULIMEHTaMH Ha HEMTPUBOJUMbIE MHOKUTENH. Pa3-
JIO’KEHUE PallMOHAIBHBIX Apo0el B CyMMY MPOCTEHIIINX.

CemuHapbl
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C2.1

Kpussie Broporo nopsiaka. [loBepxHOCTH BTOPOTO MOpsiAKa, UCCIEA0BAHUE
METOJIOM CEUEHHUH.

C2.2

Martpuuel. JIuneliHbIe onepanuy ¢ MaTpULlaMU. Y MHOKEHHE MATPHLL.
Beruuciienue o6patHoil MaTpullsl. PerieHne MaTpu4HbIX ypaBHEHUH.
Beruncnenue panra MaTpHIbl.

C23

Pemrenne cucreM JTUHENHBIX OJHOPOAHBIX YpaBHEHUM. Pelienne cucreM
JIMHEWHBIX HEOJHOPOAHBIX YPABHEHHI.

C24

Onepaulm HaJd KOMIIJICKCHBIMHA YU CJIaMU. Hepexo;[ OT OJIHOM (I)OpMBI 3allucu
KOMIIJICKCHOT'O 4HCJia K leerﬁ. BOSBC}I@HH@ KOMIIJICKCHOT'O YHKCJia B
CTCIICHb, U3BJICYCHUC KOPHA.

CamocrositesibHas padora

36

CP2.1

ITpopaboTka yuebHOrO MaTepuana JeKInun

CP2.2

[ToaroroBka k ceMruHapam

N

CP2.3

BrmmosHEeHNE JOMAITHETO 3aIaHusS

(o]

CP2.4

IloaroToBka k py6e)i(HOMy KOHTPOJIIO

CP2.5

Jlpyrue Bubpl CaMOCTOSITENIbHON paboThI

20
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5.

YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSTEJBbHON
PABOTBI CTYJEHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB IO JUCHUIIIMHC obecneunBaeTCs ClIcAyromumMun y‘ICGHO-
MCTOANYCCKUMHA MaTCpHualaMu:

1.
2.

3.

Pabouas nporpamMma AMCHUILIINHBL.

[lepeuenr yueOHON JTUTEpaTypbl M AOMOJHUTENBHBIX MAaTepPHAIOB, HEOOXOIUMBIX IS
OCBOCHMA JucuUIUMHBl [Pa3nen 7 Paboueil mporpaMmbl IUCIUILTAHB .

[Tepeuens pecypcoB cetu «HTEpHET», pEKOMEHAYEMBIX IJI CAMOCTOSTENIbHON paboThI
IpY OCBOCHHUH JUCIHILTUHBI [Pa3znen 8§ Paboueii mporpaMMbl TUCITUTUIAHEI .
Metoauueckue ykazaHus A OOy4yaroUMXcs MO OCBOCHHIO AUCHUILIMHBL [Paznen 9
Paboueit nporpaMMbl AUCITUTIINHBI].

[Tepeuenr MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIIOJIB3YEMBIX MPU U3yUYEHUU JTUCHUILIUHBI,
BKJIIOYas MEPEeYeHb IPOrPaMMHOTO OOecledeHus, WH(POPMALMOHHBIX CIPAaBOYHBIX
cucteM u mnpodeccuoHanbHbIX 0a3  nanubix[Pazmen 10 Pabouelr  mporpamMmbl
JTACITUILINHEI |.

CTyneHThl MONYYalOT JOCTYN K YKa3aHHBIM MaTephallaM HauuHas C IEePBOTO 3aHATHS IO
mucuuiuimae, B coorseTcTBru ¢ OITOIL

12



6. ®OHJ OLEHOYHBIX CPEJACTB JUISi HPOBEJIEHMS TEKYLIETO
KOHTPOJISI U MPOMEKYTOYHOIl ATTECTALUMHM CTYAEHTOB MO
JTUCHUIJIMHE

®onnx  omeHouHbix cpenctB (POC) mmsa TpoBeNeHHMS TEKYIIEro KOHTPOJSA |
OPOMEXYTOUYHOW aTTeCTAllMM OOydYalomMXCsl 10 JUCHUIUIMHE Oasupyercs Ha IepedHe
KOMIIETEHIIMH ¢ yKa3aHHUEM 3TanoB UX (OPMUPOBAHHUS B MPOLIECCE OCBOCHUS 00pa3oBaTeIbHON
nporpammel  (pazgen 1). ®OC obecrieunBacT OOBEKTHBHBIA KOHTPOJIb JOCTHIKCHHS BCEX
pe3yJbTaTOB 00YUYEeHMs], 3aIJIAHUPOBAHHBIX JJIs1 AUCLIUTLIIMHBL.

@®OC Bxioyaer B ceosi:

— TIepeyeHb KOMIETEHLMH C yKa3aHHEM 3TarnoB UX (OPMUPOBAHHUS B IMPOLIECCE OCBOCHHUS
00pa30BaTeNbHON IPOrpaMMBbl;

— OIMCaHue MOoKa3arejaed U KPUTEPHUEB OLCHMBAHMS KOMIIETCHLIMM Ha Pa3jMYHBIX 3Talax HUX
dbopMupOBaHUs, ONMCAHUE IIKAJl OLICHUBAHUS;

— THUNOBBIE KOHTPOJBHBIC 33aHUS WM WHBIC MaTepUalbl, HEOOXOJIUMBIC IS OIICHKH 3HAHHIA,
YMCHHM, BIIAJICHUI U (WJIM) OMbBITA JEATSILHOCTH, XapaKTSPU3YIOIIHE 3TAIbl (HOPMUPOBAHHSI
KOMIIETEHIIUI B MPOLIECCE OCBOCHHS 00pa30BaTeIbHONU MPOrPaMMBI;

— METOJUYECKHE MaTepuaibl, ONPEIEINAIOIINE IPOLEIypbl OLIEHWBAHWUA 3HAHUMN, YMEHUH,
BIAJCHUNW U (WUJM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOIIMX dTanbl (HopMupoBaHUs
KOMIIETCHIINH.

KoHTposib ocBoeHUS AUCUMILIMHBI MPOU3BOAUTCSA B cOOTBETCTBUM C [lojoxeHuem o
TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IIPOMEXYTOUHOM arrectanuu cryneHToB MI'TY um. H.O.
baymana.

OOC siBRsieTCs MPUIIOKEHUEM K JIaHHOM paboueii mporpaMMe AUCIUILTHHBL
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7. IEPEYEHb YYEBHOHU JIMTEPATYPbI W JOHOJHHUTEJIBHBIX
MATEPHUAJIOB, HEOBXOJUMBbIX JIJIS1 OCBOEHUA JTUCIIUIIJIMHBI

Juteparypa

1. COopHuK 3a7a4 110 MaTEeMaTHKE Ui BTY30B : yue0. mocobue JUisl CTYJACHTOB BTY30B : B 4
4. / bonros B. A., llemunosuu b. I1., Ebumos A. B. [u ap.] ; pen. Epumos A. B., lemunosuu b.
I1. - M. : Hayka. I'n. pea. ¢us. -mat. aut., 1993. - ISBN 5-02-014338-3. Y. 1 : Jluneiinas ai-
rebpa U OCHOBBI MaTemMaTHueckoro ananusa / pea. E¢umos A. B., Jlemunosuu b. I1. - 3-e usn.,
ucnp. - 1993. - 478 c. - ISBN 5-02-014433-9.

2. KanarnukoB A. H., Kpumienko A. I1. AnamuTudeckasi reoMeTpus : Y4eOHUK JIJIS BTY30B
/ KanataukoB A. H., Kpumenko A. II. ; pen. 3apyoun B. C., Kpumenko A. I1. - 4-e uza., ucmp. -
M. : U3a-Bo MI'TY um. H. O. baymana, 2005. - 387 c. : un. - (Maremarrka B TEXHUYECKOM yYHH-
Bepcutetre. Komieke yaeOHukoB u3 21 Bointycka ; B, III). - bubmuorp.: c. 375-376. - ISBN 5-
7038-2732-9.

I[OHOJIHI/IT@JII:HI)IG MaTCpUaJIbl

3. Bbexnemumes /I.B. Kypc ananutndeckoii reoMmeTpuu U JIMHEHHOH anreOpsl. — M.: ®uzmart-
T, 2005. — 336 c.

4.  Kuerenuk [I.B. CoopHuK 3amau mo aHanmutudeckoit reomerpun. — Cnb.: [Ipodeccus, 2001.
—240 c.

5. bexuemumena JL.A., [lerpoBuu FO.A., UybapoB U.A. COOpHHK 33134 10 aHATUTUYECKON
reoMeTpUHU U JIUHEWHOI anredpe. — M.: Hayka, 1987. — 496 c.

6. Wmeun B.A., Ilo3ask O.I'. Ananutryeckas reomerpus. — M.: @usmatiut, 2003. — 240 c.

7.  Wnbun B.A., Ilo3nsk D.1". JIuneitnas anre6pa. — M.: ®usmariut, 2003. — 296 c.

8. IleneBuna A.®D., 3opuna W.I'. BexTopHas anreOpa u aHaIWTHYECKash TeoMeTpus. — M.:
Wzn-so MI'TY um. H.O. baymana, 2002. — 46 c.

9. yb6orpaii N.B., JleBaukos B.W., MakcumoBa E.B. Meroanueckne yka3zaHUs K BBITTOJIHE-
HUIO JIOMAIIHEro 3aaanus no reme “Kpusble Broporo nopsanka”. — M.: U3n-so MI'TY nm,
H.3. baymana, 2002. — 52 c.

10. T'macxo A.B., Ilokposckuit M.JI., Cranno B.B. Cucremsl nuHeHHBIX anreOpandeckux
ypaBaenuid. — M.: U3n-Bo MI'TY um, H.D. baymana, 2004. — 61 c.
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8. IEPEYEHb PECYPCOB CETH HWHTEPHET, PEKOMEHIYEMBIX LIS
CAMOCTOATEJBHOU PABOTBI ITPM OCBOEHUH JTUCIUAIIJIMHbI

1. Caiit yauBepcureta: http://bmstu.ru
2. Poccuiickas rocymapcTBenHas oudmunoreka. http://www.rsl.ru.

3. l'ocynapctBennas myoIuaHas Hay4YHO-TEXHUYECKas oubaroTeka Poccun.
http://www.gpntb.ru.

4. bubmuoreka MI'TY um. H.D. baymana. http://library.bmstu.ru.

5. Hayuno-texumueckass OuOmuoreka K® MITY um. H.D. baymana. http://library.bmstu-
kaluga.ru.

6. Hayunas snexrponnas 6ubnmuoreka http://eLIBRARY.RU.

7. DneKTpoHHO-OMOIMOTEeYHAsE cCUcTeMa u31atesibeTBa «Jlauby hitp://e.lanbook.com.

8.  DJeKTpoHHO-OMONMOTeYHast  chcTeMa  «YHHBEPCHUTETCKass  OMOJMOTeKa  OHJIAWH»
http://biblioclub.ru.

9. DnekrponHo-OuOMOTEeYHas cuctema «[PRbooks» http://www.iprbookshop.ru.

10. Dnexkrporno-oubmoreunas cucrema (ObC) «Opaiit» https://biblio-online.ru.

11. LenTpanpHas OubimoTeka oOpazoBaTelbHBIX pecypcoB MuHoOpHayku PD. www.edulib.ru.
12. Enunas xosutekiust udpoBeix 00pa3oBaTeibHbIX pecypcoB http://school-collection.edu.ru.
13. ®enepanbHbIi HEHTP HHPOPMAIIMOHHO-00pa3oBaTelbHbIX pecypco. http://fcior.edu.ru.

14. Caiit U3narensctea MI'TY um. H.D. baymana https://bmstu.press/
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9. METOJMYECKHAE YKA3AHUSA JJISI CTYAEHTOB IO OCBOEHWIO
TACIHATITAHBI

[Mpucrynas x paboTe, KaXAbBIH CTYACHT JOJDKCH MPUHUMATh BO BHUMAaHUE
HUKECIEAYIOLTUE TOT0KECHHUS.

JlucuMiiimHa MocTpoeHa Mo MOJAYJIbHOMY NPUHLUITY, KaKIAbIH MOIYJb IPEICTaBIISIET
co00i1 TOrMYeCcKH 3aBEPILICHHBIN pa3/ies AUCUUILTHHBL. JIUCIUIIIINHA IeUTCS Ha 1Ba MOIYJISL.

Ha mepBoM 3aHATHHM CTyIEHT Mojy4aeT MH(OPMAIMIO IS JOCTyNa K KOMILICKCY
METOJIMYECKUX MAaTEPHUAJIOB 110 AUCLHUILINHE.

JleKuMOHHBIE 3aHATHS MTOCBSLIEHBI PACCMOTPEHUIO KIIIOUEBBIX, 0a30BBIX IOJIOKEHUN
Kypca U pa3bsSICHEHUIO YU€OHBIX 3aJaHHI, BHIHOCUMBIX HA CAMOCTOSATEIbHYIO MPOPAOOTKY.

CemuHapbl MPOBOAATCS Ui 3aKPEIUICHUs YCBOGHHOW HMH(OpMAIMH, MPHOOpPETEHUs
HAaBBIKOB €€ MPUMEHEHMsI [UIsl pelIeHHUs MPaKTUYeCKHX 3aJady B IpeIMETHOM o00iacTu
JCIIUATIITUHBI.

[IpakTuyeckasi MOArOTOBKA IPU peaU3alii Y4eOHOW TUCIUIUIMHBI OPTaHU3YeTCs yTeM
IIPOBEJCHUSI CEMHHApOB, NPAKTUYECKUX 3aHATUN, NPAKTUKYMOB, J1a0OpaTOpHbIX padoT u
WHAUBUAYAIbHBIX  HM(WIM) TPYNIOBBIX  KOHCYJbTAIMM, MpeAyCMaTPUBAIOIIMX  y4acTHE
oOydaroluxcsi B BBIIOJHEHUU OTHCJIBHBIX JJIEMEHTOB paboT, CBA3aHHBIX € Oyayuiei
pohecCuOHANBHOM JesTeNbHOCTDIO.

[IpakTryeckas MOATOTOBKA MOYKET BKJIIOYATh B ceOs OTHENbHBIC 3aHATHS JICKIIHOHHOTO
TUMA, KOTOpbIe IMpeaycMaTpuBalOT Iepenady ydeOHON wuHopManuu oOydarolumcs,
HEOOXOAMMOM Il  TOCJEAYIOLIETO0  BBIMIOJIHEHUS  pal0OT, CBA3aHHBIX C  Oy;ymiei
npohecCuOHANBHOM JeSTeNbHOCTDIO.

CamMocTosiTe1bHAsi padoTa CTYACHTOB BKIIIOYACT CIEAYIOIIUME BHIBL: MpopaboTKa
yueOHOro Marepuana JeKIHid, MOArOTOBKa K CEMHUHapaM, BBIIIOJIHEHHE JOMAIIHETro 3aJlaHusl,
MOJArOTOBKA K pyOeXHOMY KOHTposto. Pe3ynbraThl Bcex BHIOB pabOThl  CTYAEHTOB
dbopMupyroTCS B BUJE IJMYHOTO PEUTHHTa, KOTOPBIM YYHUTHIBACTCS HA MPOMEKYTOUHOU
arrectanuu. CaMocTosiTeNibHasT paboTa MpeaycMaTpuBaeT HE TOJBKO MPOPabOTKY MaTepuaaoB
JeKIMHA, HO M HX paclIMpeHUe B pe3ylbTaTe TIOWCKA, aHalu3a, CTPYKTypUPOBAHUA U
NPEJCTaBICHUs] B KOMIIAKTHOM BHJI€ COBPEMEHHOM HHpOpMAIMM M3 BCEX BO3MOMXKHBIX
VCTOYHUKOB.

Texymmii KOHTPOJIb NPOBOAUTCS B TEUEHHE KaXJOr0 MOAYNS, €ro HTOTOBBIE
pE3yNbTaThl CKIAABIBAIOTCS U3 OIEHOK I10 CIIEAYIOIIUM BUaM KOHTPOJIBHBIX MEPOTPUITHI:

- JlomarHee 3agaHue
- Py0Oe:xHbIi KOHTPOJIb.

OcBoeHME AMCUMIUIMHBI M €€ YCHEIIHOE 3aBepleHHWE Ha CTaJuu MPOMEXYTOUHOU
aTTeCTallud BO3MOXHO TOJIBKO MPHU PEryisipHON paboTe BO BpeMsl ceMecTpa M IUIaHOMEPHOM
MPOXOXKACHUN TEKyIIero KOHTposisi. HabpaTe pedTHHT MO BceM MOAYNSM B Ka)XJIOM CEMECTpE,
OPOUTH TO KaXJAOMY MOMAYITIO IUTAHOBBIE KOHTPOIIBHBIE MEpONPHUATHS B TEUCHHE
HK3aMEHALIMOHHOW CECCHH HEBO3MOXHO.

Jlnis 3aBepiieHus paboThl B CEMECTPE CTYIEHT JOJKEH BBIMOJIHHUTH BCE KOHTPOJIbHBIE
MEPOTIPUSTHS.

IIpomexyTouHas aTTecTanus 10 JUCIHUILTUHE MPOXOAUT B (hopMe 3ayeTa.

MeToauKa OLEHKH 110 PEHTHHTY

CTyneHT, BBINOJHUBIINN BCE TMPEyCMOTPEHHBIE YI€OHBIM IJIAHOM 33/IaHUs U CAABIINAN
BCE€ KOHTPOJIbHBIE MEPONPUSTHS, MOJy4aeT UTOTOBYIO OLEHKY MO JUCIUIUIMHE 33 CEMECTp B
COOTBETCTBHUH CO IIKAJIOH:

PeiiTuHr OneHka Ha 3a4eTe

85-100 3a4yTeHo
71-84 3auTeHo
60-70 3a4yTeHo
0-59 He 3aureno
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OueHuBaHWEe JUCUUIUIMHBI BeleTcs B COOTBETCTBUU C [lojokeHHeM O TeKyllem
KOHTPOJIE€ YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTauuu ctyaentoB MI'TY um. H.O. baymana.
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10. IEPEYEHb HMH®OPMAIIMOHHBIX TEXHOJOTHWH, HUCHOJIb3YEMbBIX
I1PU N3YYEHUHU JANCHUIVINHBI, BKJIIOYASA INEPEYEHDb
IMPOI'PAMMHOI'O OBECIIEYEHMNS, NHOOPMALIMOHHbBIX
CITPABOYHbBIX CUCTEM U ITPOPECCHUOHAJIBHBIX BA3 JAHHbIX

NndopMmannoHHble TEXHOJIOTHM:

- OnektpoHHas wuH(pOpManMoHHO-0Opa3zoBatenbHas cpena MITY  um. H.D. baymana
o0ecrieynBaeT JOCTYN K Y4E€OHBIM IUIaHaM, pa0O4YMM MporpaMMaM IUCHUIUIMH (MOIyJei),
porpaMMaM IpaKTHK, JIEKTPOHHBIM Y4eOHBIM M3/1aHUSAM U 3JIEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcaM, yKazaHHbIM B pabo4MX NporpamMmax IUCUUIUIMH (MOAYJEH), MpOrpaMMax IMpaKTHUK,
(bopMHpOBaHUE IEKTPOHHOTO MOPT(HOIUO 00YYaOLIErocs, B TOM YHCIIe COXpaHEHHE ero padboT
U OLEHOK 3a 3Tu paboTsl. llpegycmoTpeHa BO3MOXHOCTh CHHXPOHHOTO W ACHHXPOHHOI'O
B3aUMOJICHCTBUS CTYIEHTOB M IpenojaBareieid IMOCPEeACTBOM TEXHOJIOIMH M ClIyk0 1o
NEPECHUIKE U MOJIYYEHHUIO AJIEKTPOHHBIX COOOIIEHUN MEX]y IO0JIb30BaTEIsIMU KOMIIBIOTEPHOI
cetu HTEpHET.

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

IIporpammHoe o0ecnieyenue:

- Libre Office

NupopmanuoHHbIE CIPABOYHbIE CUCTEMBbI:

— Bcesa maremaruka B ogaom Mecre: http://www.allmath.ru
— OOpa3oBaTenpHBId MaTeMaTHYECKHI caitT: http://www.exponenta.ru

IIpodeccnonanbubie 0a3bI JaAHHBIX:

- Pecypc «Marmmmnroctpoenuey http://www.i-mash.ru.
- [TopTan mammmaOCcTpoenus http://www.mashportal.ru.
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11. OMACAHUE MATEPHUAJBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOMN
JJIA U3YUYEHUSA AUCHUITVINHBI

Hepequb MaTCprAJIbHO-TCXHUYCCKOI'O oOecreycHus JUCHUITIINHBI

Ne,

w/n Bun 3ansaruit Bua v HaumMeHoBaHuE 000PY10BAHUS

1 | Jlekuuu CHEIHAIEHO 000PYI0OBaHHBIC ayUTOPHH C
MYJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCHIPOU3BEACHUS M UMEIOIIMMHU BBIXOJI B CETh
HuTepHeT; moMeleHus A IPOBEACHUS ayIUTOPHBIX
3aHATHUN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMH C AOCTYIIOM K 06a3am
JAHHBIX U ceTh HTepHEeT; CTyIun; KOMIIbIOTEPHBIE
KJIACCBI.

2 | CemuHapbl CIEIHAIEHO 000PYIOBAaHHBIC ayTUTOPHH C
MYyJIbTUMEAUMHBIMU CPEACTBAMHU, CPEICTBAMU
3BYKOBOCIIPOU3BEICHUS M HMCIOIIUMH BBIXOJI B CETh
HuTepHeT; moMeleHus A7 IPOBEACHUS ayIUTOPHBIX
3aHATHN, 000pPYIOBAaHHBIC YUeOHON MEOEIBIO; ayIUTOPUN
OCHAIIIEHHbIE KOMIIBIOTEPAMHU C JIOCTYIIOM K 06a3am
JAHHBIX U ceTU MHTEepHET; CTyINN; KOMITBIOTEPHBIC
KJIACCBI.

3 | CamocrositenpHast pabora | Oubimoreka, mMeromnas paboune MecTa Ui CTYACHTOB;
BBICTABOYHBIC 3aJIbl; AYIUTOPHHU, OCHAILICHHbIC
KOMITBIOTEPAMHU C JIOCTYIIOM K ceTH MHTepHeT.
ConMoKyIbTYpHOE IPOCTPAHCTBO YHUBEPCUTETA
MO3BOJIACT CTYACHTY KaUCCTBCHHO BBINIOJIHATH
CaMOCTOSITENIbHYIO paloTy.
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