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1. Hean n3yyeHus TUCUUNIHHBI

Jlatb  TeopeTHdecKhe OCHOBbl M MPAKTUYECKHE HAaBBIKM JIMHEHMHON anreOpsl,
HEOOXOJUMBIC I PpEIICHUS JKOHOMHYECKHX 3ajad, Uil TOATOTOBKM K PacyeTHoO-
SKOHOMMYECKOH, aHaJTUTUYECKOIM 1 Hay4YHO-UCCIIEA0BATEIbCKOM e TEIbHOCTH.

2. IlepevyeHb MiIaHNPYeMbIX pe3yJIbTATOB 00y4YeHHs MO0 TUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbl

KoMnerenuuu oﬁyqalomerocsl, (bopanyeMLIe B pe3yJbTaTe 0CBOCHUS

JUCHMILINHBI
Kon
KOMITIETEHIIMH I10 Komnerenmus
®I'oC BO

Crioco0eH MpUMEHSITh €CTECTBEHHOHAYYHBIE M O0IIEUHKEHEPHbIE 3HAHMUSI,
OIIK-1 METO/Ibl MATEMATUUECKOTO aHAJIM3a U MOJICJIUPOBAHUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAILHOTO UCCIIEeI0OBaHMS B MPOGECCHOHATBHON AESITeITbHOCTH

CTpyKTypa KOMINETeHIHU

Komnerenmus ®opmupyemsie 3YHel

3. 3HaTh, KaK TPUMEHSTh €CTECTBEHHOHAYYHbBIC U
00IIEeMH)KEHEPHBIC 3HAHUS, METOIbl MATEMAaTHYECKOTO
aHaJIN3a U MOJCIMPOBAHNUS, TEOPETUUECKOTO U
DKCIIEPUMEHTAJILHOT'O UCCIIEAOBAHMS B TPO(ECCHOHAIBHON
eATENbHOCTH

Y. YMeTh NpUMEHATh €CTECTBEHHOHAYYHbIE U
0011IeH)KEHEPHBIE 3HAHUS, METObl MATEMAaTUUECKOTO
AQHAJIN3a U MOJEINPOBAHNUS, TEOPETUUECKOTO U
HKCIIEPUMEHTAILHOTO UCCIIEA0BAHUS B TPOQECCHOHATIBHON

OI1K-1 CnnocobeH npuMeHsITh
€CTECTBEHHOHAYYHBIC U
0OLIEMH)KEHEPHbIE 3HAHUS,
METO/IbI MATEMaTHYECKOT0
QHAJIM3a U MOJICJINPOBAHUS,
TEOPETUYECKOTO U

OKCIICPUMCHTAJIIBHOT'O
NesITeIbHOCTH
HCCIICIOBaHNS B
o H. BJ'IaI[eTB HaBbIKaMU ITPUMCHCHU A €CCTCCTBCHHOHAYYHBIX U
npodeccuoHanbHOM .
00IIeNHKEHEPHBIX 3HAaHUH, METO/I0B MaTEMAaTHYECKOTO
NesITeIbHOCTH

aHaJIn3a U MOACIINPOBAHUA, TCOPETUICCKOI'O 1
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS B HpO(i)eCCHOHaHLHOﬁ
JACATCIIBHOCTH

3. MecTo quCHUILIHHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

[Mpunagnexxnocts  guctumimael - BJIOK 1 JUCHUIUIMHBI (MO YJIN):
Obs3aTenbHas 4acTh.

JIMCUMIUTMHBL, WUCIIOJIb3YIOLINE 3HAHMSI, YMEHUS, HAaBBIKH, MOJyYEHHbIE NMPU HU3YUEHHUU
nanHo: "[IporpammupoBanue”, "HccnenoBanue onepaumit”, "KoinuecTBEHHBIH aHalu3 U
uHTepnperanys AaHHbIX", "HellpoHHbIE CeTH N HCKYCCTBEHHBIN MHTEIUIEKT", "AHAIN3 JaHHBIX U
MaIIMHHOE 00yueHue"

4. O0beM TUCHMILIHHBI (MOAYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aAHUEM KOJNYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasarteseM (Mo BUJIaAM y4eOHbIX 3aHATHI) M HA CAMOCTOSITEIbLHYIO PadoTy
00y4yarIuXxcs

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTaBIIsIeT 3 3ad4. ea.,108 gacos.

KomnuectBo yacoB | KommuecTtBo uacos

Briz yae6Hoit paboTh (ounas ©O) (3aounas ®O)




KonTtakTHas(ayauTopHas) pabora

Jlexun 14 6
ITpakTrueckue (cem, 1ab.) 3aHATUS 28 6
CamocTosTenbHas paboTa, BKII0OYast MOATOTOBKY K 66 96
PK3aMeHaM U 3a4eTam
Bcero yacos 108 108

5. Coneprkanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aejam) ¢
YKa3aHUEM OTBEJEHHOI0 HA HUX KOJIMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

5.1. Conep:xanue pa3ieioB M CHUIITAHBI

3aounas popma 00yyeHUs

Ne
n/n

Pas3nen u Trema
JTUCHUILINHBI

CeMe-
cTp

Cemunap
JlaGopar.
IIpakTHy.

Jlek-

1 pab.

Camo-
CTOAT.

B unTepa-
KTHBHOH

phopme

®opMbl TEKYLLEr0
KOHTPOJIA
yCleBaeMoCTH

3HauYEeHHE U POJIb
JIMHENHON anreOpsl B
pa3IMYHBIX
[PUIIOKEHUSX.

11

1.1

3HauYEeHHE U POJIb
JIMHENHON anreOpsl B
PKOHOMHUKE M IPYTHX
TUCIUIINHAX.

11

14

Coo0urenune

BBeneHne B TMHEUHYIO
anredpy 1 MHOTOMEPHYIO
TEOMETPUIO.

11

KonTponbHas
paborta Ne 1

2.1

DJIEMEHTBI BEKTOPHOI
anreOpsbl.

11

12

KoHntponbHas
pabota No 2

2.2

MartpuuHas anaredpa.

11

12

2.3

CuCTeMbI TUHEHWHBIX
IreOpanyecKux
ypaBHeHuii (CJIAY).

11

12

AHanuTHYeCKas
TEOMETPHUS Ha TITIOCKOCTH
1 B IPOCTPAHCTBE

11

3.1

JIvHru BTOpPOTO
nopsiaka. [lapaGona.
Orurc. ['unepoorna.
YpolieHue JIMHUU
BTOPOTO MOPSIIKA.

11

14

Tect Ne 1

3.2

JInHeinbie
[IPOCTPAHCTBA. 3a7a4da O
COOCTBEHHBIX BEKTOPaX.

11

16

Tect Ne 2

3.3

[loBepXHOCTH BTOPOTO
[OpsIIKa.

11

16

NTOT'O

6 6 96

Ounas popma o0yueHust




e Pasien 1 TeMa Cente-| Tek- Cemunap| Camo- |B WHTepa- ®opMbI TEKYILIETO
Jlabopat.| cTOAT. | KTUBHOM KOHTPOJIA
n/n AUCHHUILIMHBI CTp | UMHU
IIpakTnu. pa6. dopme yCneBaeMoCTH
3HaueHue U poiib
1 TUHEHHON anreOpsl B 11
pa3IMYHbIX
[PUIIOKEHUSIX.
3HaueHue U poiib
], [MMHCHHOH anreOpsi B 11 | 2 0 4 Coob1eHue
HDKOHOMHUKE U JPYTUX
TUCIUIINHAX.
BeeneHue B TMHEHHYIO
2 |anrebpy u MHOTOMepHYyIO| 11 Korrpoubras
paborta Ne 1
CEOMETPHIO.
DIIeMEHTBl BEKTOPHOM KonTponbHas
2.1 11 2 4 12
ureOpBhl. pabota No 2
2.2 [MarpuyHas anreopa. 11 2 6 12
CucTeMbl TUHEHHBIX
2.3 |anreOpanyeckux 11 2 6 12
ypaBHeHuii (CJIAY).
AHaTMTHYECKAst
3 |reoMerpus Ha mIockoctu| 11
U B IPOCTPAHCTBE
JInHUH BTOPOTO
nopsiaka. [lapabona.
3.1 Pnnunc. 'unepbona. 11 2 6 10 Tect Ne 1
YrpolieHne JIMHUU
BTOPOT'O MOPSAKA.
JInHeitnbie
3.2 [npoctpancTBa. 3agavao | 11 2 4 8 Tect Ne 2
COOCTBEHHBIX BEKTOPAX.
33 [ToBepxHOCTH BTOPOTO 1 ) ) 3
nopsiIKa.
NTOI'O 14 28 66
5.2. JlekunoHHbIE 3aHATHS, UX COJEpP/KaAHHE
No HaumenoBanue
Conepxanue
/11 pa3ziesIoB M TEM
Llenu, 3agaun u
0COOEHHOCTH [{enu, 3amaun 1 0OCOOCHHOCTH 00YUYEHUS TMHEHHON anredpe.
oO0yuyeHus nuHeiHoN |JIuHeitHas anreOpa Kak 00JacTh €CTECTBEHHOHAYYHOTO MTO3HAHMS.
01 JanreOpe. Jluneitnass ~ |[MareMaTuka — MOIIIHOE CPECTBO PELIEHUs MPUKIIAHBIX 3a7a4
anreOpa Kak 007acTh PKOHOMMKH U YHUBEPCAIbHBIN S3bIK HAYKU M TAKXKe SJIEeMEHT
€CTECTBEHHOHAYYHOTO |0011eH KYIbTYpBHI.
[TO3HAHUSI.
[IpoctpancTBO Rn. [IpocTpanctBo Rn; nuHeliHble QyHKIIUU; ypaBHEHUS U
[lonsTre n-mepHoro [HepaBeHcTBa. [ToHsTHE Nn-MepHOrO BekTOpa. COOTBETCTBUE MEKIY
0p [BEKTOp2. CpaBHeHHE |IByMEpPHBIMU BEKTOPAMU U TOYKaMU KOOPAMHATHOM MIIOCKOCTH.

BeKTOpOB. [Tonsitne  |(CpaBHEHUE BEKTOPOB: HYJIEBOM BEKTOP, PABEHCTBO U HEPABEHCTBA
HEOTPULATEIIBHOTO  [MEXIY BEKTOpaMU; HEOTPHULATEIbHBINA OpTaHT Rn+t.
opranTa Rn+. Apudmernueckue onepaiy HajJ BEKTOpaMH, UX CBOMCTBA U




Ne HanmeHnoBanue
Conepxanue
/1 pa3esioB U TeM
Apudmernaeckue reomeTpuyeckas uurepnperamnusa B R2. [Tonsatue BEKTOpHOTO

oIeparu HaJ
BekTopamu. [loHsTre
BEKTOPHOI'O
rnpocTpaHcTBa R™n.
CxansipHoe
[IPOU3BEICHIE
BekTOpOB. Hopma
BekTOopa. PaccTosiHue
MEX1y BEKTOpaMHU.

rpoctpancTBa R n. CkaisipHOE IpOU3BEIEHNE BEKTOPOB U €TI0
cBoiicTBa. Hopma (1y1mHa) BeKTOpa; pacCTOsIHME MEXy BEKTOpaMU
(Toukamu B Rn). Yros Mexay BEKTOpamMu; OpTOTOHAJIBLHOCTh
BeKTOpOB. CTaHAAPTHBIIN 6a3uC U Pa3yIoKEeHHE IPOU3BOJIBLHOIO
BekTOpa 1o 0aszucy. Hampassronme KOCHHYChI BEKTOPOB.
3aMKHYTBIE U OTKPBITHIC IIAaphl B Rn.

BexkTopHOE IPOU3BENEHUE IBYX BEKTOPOB. 3aKOHBI BEKTOPHOI'O
[Ipou3BecHNsA. BEeKTOpHOE IpON3BEIeHUE IBYX BEKTOPOB B
KOOpAMHATHOH (popme. BEeKTOPHO-BEKTOPHOE MPOU3BEICHHE TPEX
BEKTOPOB. BeKTOpHO-CKassIpHOE (CMEIIAHHOE) IPOU3BEIEHUE TPEX
BEKTOpOB. CBOWCTBA CMEIIAHHOTO MPOU3BECHUS TPEX BEKTOPOB.
JIuHeliHble QYHKIIMY, ypaBHEHUS, HEpAaBEHCTBA U NIPOCTEHIINE
MHOkecTBa B R. [Tapamerpruueckue ypaBHeHuUs IPsAMOH,
[TPOXOJALIEH Yepe3 TOUKY B 3aJaHHOM HaIIPaBJICHUN; J1y4a;
OTpe3Ka. Y paBHEHHE IJIOCKOCTH U €r0 HOPMaJlb.
[losnynpocTpancTBa B Rn, NX reomeTpruyeckas HHTEpIpeTanus B
Rn . [Ipunoxenust BEKTOpHOU ainreOpbl B 3KOHOMUKE: JTMHEWHBIE
(YHKLINHN 10X0/1a ¥ U3JIepHKEK; OI0JKETHbIE OTPaHUYEHUS
OTpeOUTENS WIK TPOU3BOJUTES.

[loHsTHE MaTPHIIBI,
BH/II MATPHII.
BekTopHO-MaTpUyHbIE

[loHsATHE MAaTPULIBI, BUABI MATPUL, ONIEPALIUN HAJ MAaTPULIAMU U UX
CBOMCTBA. BEKTOpHO-MaTpUYHBIE ONEPALIUN: IPOU3BEACHUE
MaTpUIbl Ha BEKTOP KaK JIMHEHHOEe MpeoOpa3oBaHUe BEKTOPOB; €T0

OTIepaIny. MPECTaBICHUE YePE3 BEKTOPHI - CTOJIOIBI U BEKTOPHI CTPOKH
03 Onpenenurensb MaTpUIIbl; OUIHMHENHHBIE U KBapaTu4Hble GopMbl. Onpenenureib
MaTPHIIBI U €T0 MaTPUIIBI ¥ €r0 CBOWCTBA. OnpeaeuTeNId MaTpuIl 2-T0 U 3-T0
cBoiicTBa. OOpaTHas [HOPsIKOB. MUHOpPHI U anredpanyecKue TOMOJIHEHHS 3JEMEHTOB
MaTpHIla, yCJIOBUE ee  MaTpuIlbl. CBOMCTBA ONPEICTUTENCH U BEIYMCICHHIE
CYIIECTBOBAHHUS U orpeJieNuTeNel MPOU3BOIBHOTO Nnopsaka. O6paTHas MaTpulia,
CIIOcO0 HAXOXICHUS. |[yCIOBHE €€ CYNIECTBOBAHMSI U CIIOCO0 HAXOXKICHHUSI.
OnHOpoaHBIE U
HCOMHODOTHBIE OmHOpPOIHBIE M HEOTHOPOHBIE CHCTEMBI, PEIICHHS CHCTEMBI,
p COBMECTHBIE U HECOBMECTHBIE CUCTEMBI, OTIPE/ICTICHHBIE U
cuctemsl. Panr .
MATDHIE 7 €10 HeoIpe/IeIeHHbIE CUCTEMBI. Pemmenne B MaTpuaHOi hopme,
p npaBuio Kpamepa. Panr matpuis! u ero Haxoxzaenue. O6mue
04 [Haxoxnenue. O0mIme N .
. CHCTEMBI JINHEHHBIX YPaBHEHHUI: YCIIOBUE COBMECTHOCTH
CHCTEMBI JINHEHHBIX
ABHEHM OJTHOPOJIHBIX U HEOJHOPOJHBIX cucTeM (Teopema Kponekepa-
P ’ Kanennm): 6a3ucHoe pereHue. DKBUBaJIEHTHbIE IPe0Opa30BaHus U
DKBUBAJICHTHBIC
METO UCKITIoueHus [aycca.
peoOpa3oBaHusl.
O0111ee MoHATHE O Oo111ee NoHATHE O JUHUH BTOpOro nopsiaka. [lpeodpazoBanue
TTUHUN BTOPOTO Kod(ppureHToB npu napawieasHoM neperoce [ICK.
[MOPSAKA. [Ipeo6paszoBanue kordpunnentos npu nosopote IICK. [Tonstue
[Tapabomna. nHBapruaHTa. OCHOBHBIE HHBAPUAHTHI JMHUU BTOPOTO MOPSIKA.
DIUTHTIC. [Tapa6ona. JlupekropuanpHoe CBOMCTBO mapadossl. KacaTenpHas k
05 ['unepbomna. napabose. OnTuyeckoe cBOMCTBO Mapadosibl. JINHUU BTOPOTO
CrangapTHOE nopsiaka. Jmiunc. GoKaIbHOE U TUPEKTOPUATIBLHOE CBOMCTBA

YIIPOLIEHUE JIF000T0
YpaBHEHHUSI TUHUU
BTOPOTO MOPsIIKA
[MyTEM IMOBOPOTA OCEH

hiunca. Kacarenbhas k smuncy. Ontudyeckoe CBOHCTBO 3JUIUIICA.
['unepOona. @okanbHOE U TUPEKTOPHUATHFHOE CBOMCTBA TUIIEPOOJIBI.
KacatenpHas k runep6ose. Onruiyeckoe CBOMCTBO rUnepOOIIbI.
'YpaBHeHUsI TUTIEpOOJI, SIUTUTICOB M TTapad0JI OTHECEHHBIC K




Ne Haumenosanune
Conepxanue
/1 pa3esioB U TeM
[ICK. Yopoiienue BepIIuHE. Y paBHEHUS TUIEPOOIT, SJUITUIICOB U MapadoJl B TMOJISIPHBIX
ypaBHEHUS KkoopauHaTax. LlenTp nuuaum Broporo nopsiaka. [IpeodpasoBanue k
LIEHTPaJIbHOW JTMHUYU  [eHTpy. CTaHJapTHOE YIPOLIEHUE JIF000ro ypaBHEHUs JTUHUN
BTOPOT'O MOpPsIKA. BTOpOro nopsaka nmyrem nosopora oceit IICK. Ynpouenue
ypaBHEHMsI IEHTPAJIbHOM JIMHUU BTOPOT'O MOPSIKA.
[loBepxHOCTH BTOPOTO
ropsiaKa.
L{nimHapuyeckue,
06 [ommHecKue, [ apudeckue noBepxHocTH. KoHychl BTOporo nopsaka.
cepuueckue DITUTICOUIBI, THIIEPOOIONU B M TapabOIOUIbI.
[IOBEPXHOCTH.
[ToBepxHOCTH
BpallCHUs
Onpeeenue i OnpeneneHye U akCMOMbI JIMHEWHOTO npocTpaHcTBa. [Ipumepbl
P . JIMHEWHBIX POCTPAHCTB. DJIeMEHTapHbIE CIIEACTBUS U3 AKCUOM
AKCHOMBI JIMHEHHOIO . .
MMHEMHOro npocTpancTBa. JIuneiiHas 3aBucuMocts. basuc. 3amena
[IPOCTPAHCTBA.
. 6a3zuca. opmyisl nepexoaa kK HopoMy 6azucy. Popmysibl
07 [[Ipumepsl TMHEUHBIX
DOCTDAHCTE [10CJIEI0BATEILHOIO MIEpexo1a K HoBoMy 0asucy. IlpeobpazoBanue
POCIp ' KOOpAMHAT BEKTOpa Npu 3aMeHe 6a3uca. IHBapuaHTHBIE
JIuneinnas

3aBUCUMOCTh. ba3uc.

noanpocrpaHcTBa. CoOCTBEHHBIE IOIIPOCTPAHCTBA.

XapaKTepI/ICTI/I‘{eCKOG YpaBHCHHC.

5.3. Cemunapckue, npakTuyecKme, JJadopaTopHbie 3aHATHS, X COAepPKaHUe

Ne paznena u
TEMBI

Copepxanuie v (OpMbI IPOBEACHUS

2.1

J1eMeHThl BeKTOpHOH anredpsl. [IpoBoauTcs B opme MpakTUUECKOTO 3aHATHSL.
Onepanuy HaJ BEKTOPaMH; CKAJISIPHOE MTPOU3BEACHNE BEKTOPOB; YIIIbl MEXY
BEKTOPAMHU; OPTOTOHAJIIBHOCTh BEKTOPOB; HAPABIAIOLINE KOCUHYCHI. Y paBHEHUS
IPsIMOH, JIy4a,
YTJIbI MEXKY TUIOCKOCTSIMH.

OTpe3Ka, MIO0CKOCTH, MOITYIPOCTPAHCTBA, HOPMaJIb IIJIOCKOCTH U

2.2

MatpuuHas anredpa. [IpoBoautcs B popMe NpaKTUUECKOTO 3aHATHUS.

[ToHsiTE MaTpUILIBI, BUABI MATPHL], ONIEPALIUU HAJl MATPULIAMHU U UX CBOMICTBA.
BexTopHO-MaTpUuHbIE ONEpalliU: TPOU3BEICHUE MAaTPHULIbl HA BEKTOP KaK
MMHeHOe peoOpa3oBaHUE BEKTOPOB; €To MPEACTABICHHE Yepe3 BEKTOPHI -
CTOJIOLBI M BEKTOPHI CTPOKH MATPHIIbl; OMIIMHEHHbIE U KBaJpaTUYHbIE (POPMBI.
Onpenenurens MaTpuULbl U €ro cBoiicTBa. Onpenenurenn MaTpuil 2-ro 1 3-ro
MopsAKOB. MUHOPBI U anredpanyecKkre AOMOJHEHUS JIEMEHTOB MaTPHIIBL.
CBolicTBa ONpeAenuTeNIel U BEIYUCIIEHNE ONIPEAETUTENEH TPOU3BOIBHOIO
nopsiaika. OOpaTHas MaTpHIA, YCIOBUE €€ CYIIECTBOBAHMS U CIIOCO0 HAX0XKJICHMSL.

2.3

OHOPO/IHBIE U HEOTHOPOJHBIE CUCTEMBI IMHEHHBIX alre0pandeckux ypaBHEHU.
[IpoBoauTcs B hopme MPaKTUUECKOTO 3aHSTHSL.

OaHOPOIHBIE U HEOJHOPOIHBIE CUCTEMBI, PELIEHHS] CHCTEMBI, COBMECTHBIE U
HECOBMECTHBIE CUCTEMBI, OIIPE/IEIICHHBIE U HEOTIPEECIICHHBIE CUCTEMBI. Pemenne
B MaTpuuHO (hopme, mpaBuio Kpamepa. Panr MaTpuiibl 1 ero HaxoxAeHHUe.
OO0111e CUCTEMBI JINHEHHBIX YpaBHEHUI: YCIIOBUE COBMECTHOCTH OJJHOPOJIHBIX U
HEOHOPOAHBIX cucTeM (Teopema Kponekepa-Kanennn): 6a3ucHoe penieHue.
OKBHMBaJICHTHbIE TPe0Opa30BaHus M METOJ UCKIIIoUeHus ["aycca.

3.1

Jluauu BTOporo nopsaka. [TapaGona. Dmmmnc. ['unepOosna. YopouieHue TMHUN




Ne paznena u
TEMbI

Copneprxanue u GOpMBbI IPOBEACHUS

BTOpOro nopsiaka. [[poBoautcs B popMe NpakTUUECKOTO 3aHATHUS.
Jluanu Broporo nopsiaka. [lapabomna. Dmnwurc. ['unepbona. YnporieHne THHAHR
BTOPOTO MOPSAKA.

33

[ToBepxHOCTH BTOpOrO nopsaka. [IpoBoautcs B popMe NpakTHIECKOTO 3aHITHS.
[lnmaapudeckie noBepxHocT. KoHyChl BTOpOro nopsaka. DITHIICOUIBL,
runepOoIon bl U MapabOoIOUIbI.

3.2

JluneitHble BeKTOpHBIE pocTpaHcTBa. COOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE
BEKTOPHI. [[poBOIUTCS B hopMe TIPAKTHUECKOTO 3aHSATHSI.

Ornpenenenye U akCHOMbI JIMHEHHOTO npocTpaHcTBa. [Ipumepbl TuHEHHBIX
[IPOCTPAHCTB. DJIEMEHTAPHBIE CIEICTBUS U3 AKCHOM JIMHEHHOI0 IIPOCTPAHCTBA.
Jluneiinas 3aBucuMocTh. baszuc. 3amena 6aszuca. @opmysibl epexoia K HOBOMY
0azucy. @opmyJbl OCIEA0BATEIBHOIO MIEPEX0/1a K HOBOMY 0a3ucy.
[IpeoOpazoBaHre KOOPAUHAT BEKTOpa MpH 3aMeHe 0azuca. llHBapuaHTHbIe
noanpocrpancTBa. CoOCTBEHHbIE MOAIPOCTPAHCTBA. XaPAKTEPUCTHUECKOE

YpPaBHCHHC.

6. @oHI OUEHOYHBIX CPeACTB /Jsi TNPOBelIeHHUS TMPOMEKYTOUHON AaTTecTAllUM IO
AucuUN/IMHe (MOJHbIH TEKCT NPUBeeH B NPUJIOKEHUH K padoyeil mporpamMmme)

6.1. Texymuii KOHTPOJIb

KOHTpOHBHble 3aJaHuA UJIU
HHBbIC MaTepHaJIbl,
3 HeOﬁXO)]l/lMl)le JJISI OIEHKH Onmcame
Tanbl i
MHDOBAHMS 3HAHUH, yMeHMii, HABBIKOB nol:(al:::eﬁzz "
¢dopmuposa Mepeuens (?)yHbI! u (WaH) onbITA prrep
KOMIIETeHIM i eATeIbHOCTH OUeHHBAHUH
Ne ¢opmupyembIx (3.1 .o .3.“, > KOMIIETeHIMIA Ha
(Tema u3 o XAPAKTEPHIYIOMMX STANBL ), -y iEx STAMAX HX
n/n padoueii KOMIIETEHIMH Y.1...¥Vn, dopmuposanus i dopmupoBanus
no ®I'OC BO H.1...H n) KOMIIeTeHIMii B Ipolecce pMup >
l'lporpaMMbI oefloce . “ OINMHCAaHHE IIKAJ
0OCBOCHUS 06pa3OBaTean0u OICHHBANNS ("0 100-
AWMCUMILINHE) TIPOTPaMMbI léanm,ﬂoﬁ mKase)
(HaumenoBanue
OLCHOYHOTI'0 Cpe}ICTBa)
3.3HaTh, Kak
[IPUMEHSATD
©CTECTBEHHOHAYYHBIC U
00IIenH)XEHEPHBIE
3HAHUS, METOIbI
MaTEMATUYECKOTO
aHaIIN3a 1
MOJIETUPOBAHMS,
TEOPETUYECKOTO U
1.1. 3nauenue u PKCIIEPUMEHTAILHOIO
[pOJIb TMHEHHOM HCCIIEJOBaHUS B Coobiwere
anreOphl B npodeccuoHaTbEHOM
1 OI1K-1 CooOmieHue orieanBaercs B 10
PKOHOMUKE 1 NeSITEIbHOCTH Gawios (10)
PYTHUX Y.VYMeTh IpUMEHATh
MACITUTIIMHAX. ©CTECTBEHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHWS, METOIbI
MaTEMAaTUYECKOTO
aHaIIN3a 1
MOJIETUPOBAHMS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIBHOTO
HCCIeOBaHUS B
npodeccnoHaTEHOM




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

IesITCIbHOCTH
H.Bnanets HaBBIKAMH
IPUMEHEHUSI
€CTEeCTBEHHOHAYYHBIX U
00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTEeMaTHICCKOTO
aHAIIN3a 1
MOJEITUPOBAHUS,
TEOPETUUECKOIO U
PKCIIEPUMEHTAIILHOTO
KCCIIEOBAaHMS B
poeCCHOHATBHOMN
IesITEIbHOCTH

2. Beenenue B
NMIMHEHHYIO
areOpy u
MHOTOMEPHYIO
FEOMETPHUIO.

OIIK-1

3.3HaTh, Kak
[IPUMCHSTh
€CTECTBEHHOHAYYHBIE 1
001LIeMH)KEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHau3a "
MOJICITAPOBAHHUS,
TEOPETUICCKOTO H
PKCIICPUMEHTAIBHOTO
HCCIIeZIOBAHUS B
npoQeCcCHOHATBHOM
eI TeIbHOCTH
Y.VYMeTh IpUMEHATH
€CTECTBEHHOHAYYHBIE U
00IIenH)XKEHEPHBIE
3HAHUS, METOIBI
MaTeMaTHIECKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETHYECKOTO U
PKCIIEPUMEHTAIBHOTO
MCCIIeIOBaHUs B
npodeccuoHaTEHOM
JIeSITeIbHOCTH
H.Bianets HaBBIKAMH
[IPUMEHCHHUS
CCTECTBCHHOHAYYHBIX H
00IIEeMH)KEHEPHBIX
3HAHMI1, METOJI0B
MaTeMaTH4ecKoro
aHau3a u
MOJIEITMPOBAHMS,
TEOPETHYECKOTO U
PKCIIEPUMEHTATBHOTO
MICCIICIOBAHMS B
npodeccuoHaTEHON
esITeIbHOCTH

KonTtponpHas padora
Ne 1
Yacts 1

JTa 4acTh
KOHTPOJIbHOM
paboTHI cOCTOUT
n3 2-X 3aJ]aHHH,
KaxKkoe
[IpaBUIIbHO
peuieHHoe
3aJjaHle
OIICHUBAETCA B 5
6amos (10)




Kom‘pom,m,le 3aJaHUA WIH
HHbIC MaTepHaJbl,

3Taﬂbl HeOﬁXOHl/lMLle JJISE OIICHKH “02:::;1?::; -
(l)OpMPIpOBaHI/lH (3YH[,I' 3HAHUH, yMeHH i1, HABBIKOB KpHTepHen
. Ilepeyensn . u (11H) onbITa oleHBANMS
No | commerenuum (dopMupyeMbIX (3.1...3.n, ACHTETLHOCTH, KOMIeTeHuumii Ha
(Tema u3 - XapaKTepH3YIOIHUX ITANbI
H/II 6 o KOMIIeTeHII UM Y.l . .Y.n, dopmupoBaHus PA3JIMYHBIX dTanax ux
paboueu ®roc BO . dopmupoBanus,
IIpOI‘paMMbI fro H'l oo 'H'n) KOMIETCHINH B npouecce“ ONMHCAaHHE IKAJ
0CBOEHHSI 00pa30BaTeILHOI
JAMCHMTUIHHBI) IporpaMMBL OLleHHBaHHS (1o 100-
(Hanvienosanne 0aJIIBHOI 1IKaJIe)
OLIECHOYHOI0 CPEACTBA)
3.3HaTh, Kak
[IPUMEHSITh
€CTEeCTBEHHOHAYYHBIE U
00ILeMH)KEHEPHBIE
3HAHWS, METObI
MaTeMaTHYECKOTO
aHaJIu3a U
MOJEITUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
MCCIIeIOBAHUS B
poeCCHOHATBHOMN
NIeATeIbHOCTH
Y.YMeTh IpUMEHATh
€CTEeCTBEHHOHAYYHBIE U OTa yacth
001LeMH)KEHEPHBIE KOHTPOJIBHOM
3HAHMS, METO/IbI PpaboThI COCTOUT
MaTeMaTHYECKOTO U3 2-X 3aJ]aHuH,
KonTtponpHas padora
3 OITK-1 aHaJIu3a U No 1 Kaxaoe
MOJEITUPOBAHUS, Yacts 2 [IpaBUJILHO
TEOPETUUECKOTO U peuieHHoe
PKCIIEPUMEHTAIILHOTO 3a7laHue
MCCIIeIOBAaHUS B OIIEHUBAeTCs B 5
npodeccnoHaTbHOM 6asoB (10)
e TeIbHOCTH
H.Bnaners HaBbIKaMHu
MPUMEHEHUS
€CTECTBEHHOHAYYHBIX U
00IIENH)KEHEPHBIX
3HAHMI1, METOJ0OB
MaTeMaTHYECKOTO
aHau3a U
MOJEITUPOBAHUS,
TEOPETUUECKOIO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBaHUS B
npodeccuoHaTEHOM
JIeATeIbHOCTH
3.3HaTh, Kak
IPUMEHSITH
€CTEeCTBEHHOHAYYHBIC U OTa yacth
0OIIeHH)KEHEPHBIC KOHTPOJIbHON
3HAHUS, METObI paboTHI COCTOUT
MaTEMAaTUYECKOTO u3 2-X 3aJ]aHui
KonTtponpHas padora ’
4 OIK-1 aHaIu3a U No 1 Kaxaoe
MOJEITUPOBAHUS, Yacts 3 [IPaBUIIbHO
TEOPETUUECKOIO U peuieHHoe
PKCIIEPUMEHTAILHOTO 3a/1aHne
HcCleIOBaHuUs B OIIEHUBAETCS B 5
npodeccuoHaTbEHOM 6aios (10)
eATeTbHOCTH

Y.YMeTh npuMeHsITh




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

CCTCCTBCHHOHAYYHBIC U
00ILeMH)KEHEPHBIE
3HAHHSI, METOIbI
MaTeMaTHYEeCKOTO
aHaIM3a U
MOJICTPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAIBHOTO
HCCIICTOBAHUS B
Mpo¢eCCHOHATBHOM
eATSIIEHOCTH
H.Bnanets HaBbIKaM#
[IPUMCHCHUS
CCTECTBCHHOHAYYHBIX U
00ILEMHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYEeCKOTO
aAHaAJIN3a 1
MOICTAPOBAHHS,
TEOPETUIECKOTO U
PKCIICPUMEHTAITBHOTO
HCCIIeTOBAHUS B
po¢eCCHOHATBHOM
IEATENbHOCTH

2.1. DnemMeHThb
BEKTOPHOU
areOphI.

OIIK-1

3.3HaTh, Kak
PUMEHSTh
€CTECTBEHHOHAYYHBIE U
00IIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTHYeCKOTO
aHaM3a "
MOJICITAPOBAHHUS,
TEOPETUIECKOTO H
PKCIICPUMEHTATBHOTO
MCCIIeIOBAHMS B
npodeccuoHaTbEHOM
JIeSITeIbHOCTH
Y.VYMeTh IpUMEHATh
€CTECTBEHHOHAYYHBIC U
0OIIenH)XEHEPHBIE
3HAHMSI, METO/IbI
MaTeMaTH4ecKoro
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIIBHOTO
MCCIIeIOBAaHMS B
npodeccuoHaTbEHOM
nesITeIbHOCTH
H.Binanets HaBBIKAMH
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX H

KontponpHas padora
Ne 2

Kontponbnas
paboTa coCcTOUT U3
6-TH 3aJaHMIA.
ITonHocThIO
MIPaBUIIBHO
BBITOJTHEHHAST
pabora
orieHnBaercs B 20
GamoB. (20)




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

00ILEMH)KEHEPHBIX
3HAHUM, METOI0B
MaTeMaTHYECKOTO
aHaIu3a U
MOJETUPOBAHUS,
TEOPETUUECKOTO U
PKCIIEPUMEHTAIILHOTO
HCCIICIOBAaHMS B
Mpo¢eCCHOHATBHOM
IeSITCIILHOCTH

3.1. Jluauu
BTOPOTO TOPSI/IKA.
[TapaGoua.
DJLINIIC.
['unep6oma.
YrpouieHue
ITHHAA BTOPOTO
[opsiAKa.

OIIK-1

3.3HaTh, KaK
[IPUMEHST
€CTECTBEHHOHAYYHBIE U
001LIEeMH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTH4eCKOTo
aHaIM3a U
MOJIeNUPOBAHUA,
TEOPETHIECKOTO 1
KCTIEPUMEHTAIBLHOTO
MCCIIeIOBAaHMS B
rpodeccHoHaIBEHOM
eI TeTbHOCTH

Y. YMeTh npuMeHsTh
€CTECTBEHHOHAYYHBIE U
00IIenH)KEHEPHBIE
3HAHMS1, METO/IbI
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIIBHOTO
MCCIIeIOBAaHHS B
rpodeccHoHaIBEHOM
eI TeTbHOCTH
H.Bnaners HaBBIKaMU
[IPUMEHEHHS
€CTECTBEHHOHAYYHBIX U
00IIeNnH)KEHEPHBIX
3HAHHI, METOJIOB
MaTeMaTHIECKOTO
aHaIM3a 1
MOJIEITMPOBAHMS,
TEOPETHYECKOTO 1
HKCIIEPUMEHTAIILHOTO
MCCIIeIOBAaHMS B
po¢eCCHOHATBHOM
esITeIbHOCTH

Tect Ne 1

10 BompocoB,
KaXK b1
IIPABWIBHBII
OTBET
OILIEHUBAETCS B 2
6ayma. (20)

3.2. JIuneiinbie
[IPOCTPAHCTBA.
Bamaua o
COOCTBEHHBIX

OIIK-1

3.3HaTh, KaK
[IPUMEHSITH
eCTECTBEHHOHAYYHbIC U
0OIIeMH)KEHEPHBIE

Tect Ne 2

Kaxprii
TIPaBHJIbHBIN
OTBET Ha BOTIPOC
TecTa




n/n

Tanel
¢opmupoBanus
KOMIIETEeHIIH I
(Tema u3
padoueii
NPOrpaMMbI
JUCUMILIHHBI)

Ilepeuenn
(popmupyembix
KOMIIeTeHI U
no ®1rocC BO

(BYHumr:
(3.1...3.n,
Y.1...¥Y.n,
H.1...H.n)

KOHTpOJ’leble 3aJaHudA WIH
HHbIC MaTepHaJbl,
Heo0XoMMBbIe JJIsl OLeHKH
3HAHUH, yMeHH i1, HABBIKOB
M (WJIH) ONbITA
J1eITeJIbHOCTH,
XapPaKTePHU3YIOIIHUX dTAMNbI
¢opmupoBanus
KOMIIeTeHIIMii B mpolecce
0CBOEHHSI 00pa30BaTeILHOI
NporpaMMbl
(HaumenoBanue
OLIECHOYHOI0 CPEACTBA)

Onucanne
nokasareJiei u
KpPUTEpHEB
OleHHBAHMS
KOMIIeTeHIIui Ha
Pa3IMYHBIX ITANaX UX|
¢hopmupoBanus,
onMcaHue mKaJ
ouenuBanus (no 100-
0aJIIBHOI 1IKaJIe)

BEKTOpPAaXx.

3HaHUS, METObI
MaTeMaTH4eCKOro
aHaIu3a U
MOJIENUPOBAHMUS,
TEOPETUYECKOTO U
PKCIEPUMEHTAIBHOTO
MCCIIEIOBAaHHS B
npodeccHoHaNIBHOM
eATeTbHOCTH

Y. YMeTh npuMeHsITh
€CTECTBEHHOHAYYHbIC 1
001LEeMH)KEHEPHBIE
3HAHUS, METObI
MaTeMaTHYeCKOTro
aHaIM3a U
MOJIeUPOBAHHUA,
TEOPETUYECKOT0 U
KCTIEPUMEHTAIBHOTO
MCCIIEIOBAaHHS B
npodeccHoHaNTBHOM
eI TeTIbHOCTH
H.Biagets HaBbIKaMU
[IPUMEHEHNS
€CTECTBEHHOHAYYHBIX U
00IIeNH)XEHEPHBIX
3HAHWUM, METOI0B
MaTeMaTHYECKOTO
aHaIM3a U
MOJICITNPOBAHHUA,
TEOPETHYECKOTO 1
KCTIEPUMEHTAIIBHOTO
MCCIIeIOBAaHHS B
rpodeccHoHaIBEHOM
e TeIbHOCTH

OLIEHUBAETCA B 2
6ana (20)

Hrtoro

100

6.2. [IpomMe:KyTOUHBIH KOHTPOJIb (3a4€T, IK3aMEeH)

1-i1 Bonpoc 6unera (20 6amioB), Bua Bompoca: Tect/nposepka 3Hanuii. Kputepuii: CtyneHT B
nporecce MPOBEACHUS HWCIBITAaHUS TECTOM. OTBEYA€T Ha COOTBETCTBYIOIIHME BOMIPOCH U
BBITIOJIHSICT 3aJaHUsl, €CIIM UTOTOBBINA MPOIEHT MPaBUIBHBIX OTBETOB B TecTe MeHee 50% — To

PadouynMm y4yeOHBIM IUIAHOM NpeaycMoTpeH 3ader B cemectpe 11.

BOITPOCHI J1J151 ITIPOBEPKU 3HAHUI:

crynent nonydaet) 6amwioB. Kpurepuu ornenku: 1 mpaBuibHBIN 0TBET — 2 Gaia.




Komnerennusi: OIIK-1 Cnoco0eH NpuMeHSITh €CTeCTBEHHOHAYYHbIE M 00IIeNHKEHEPHbIE
3HAHUA, METOABI MATEMAaTH4YECKOI0 aHa/JAM3a M MOJCJMPOBAHHMA, TEOPETHYECKOr0 H
IKCIIEPUMEHTAJBLHOI0 MCC/IeI0BAHUSA B NPOdecCHOHATbHOM /1esITeIbHOCTH

3HaHue: 3HaTh, KaKk NPUMEHATh €CTECTBEHHOHAyUYHbIE U OOLICHH)KEHEPHbIC 3HAHUS, METOIbI
MaTEMaTUYECKOI0 aHajdu3a M MOJAEIUPOBAaHUS, TEOPETUYECKOIN0 U SKCIEPUMEHTAIBHOIO
UCCIIeIOBaHUs B IPOPECCHOHATIBHOM 1€ TEIbHOCTH

1. Kpussie Broporo nopsiaka. ['unepdona. OcHOBHbIE XapaKTEPUCTHKH.

2. Kpussie Broporo nopsika. [Tapadona. OCHOBHBIE XapaKTEPUCTUKH.

3. IlpaBuito HaxOXIEHUSI OOPATHOI MaTPHUIIBI U KPUTEPUH €€ CYIIECTBOBAHHS.

4. Bpenure IMOHATHE N-MEPHOIO BEKTOPA. YCTAHOBUTE COOTBETCTBHE MEKIY ABYMEPHBIMU
BEKTOPAMHU U TOUYKAMU KOOPJUHATHOMN IUIOCKOCTH.

5. BBemute mnoHsATHE BEKTOpHOro ImpocTpaHcTBa Rn . Jlaiite omnpeneneHue CKalasipHOTO
NPOM3BEACHUS BEKTOPOB U c(hopMynupyiite ero cBoiicTaa.

6. BBenute crnenyrouiye NOHATHS: XapaKTEpUCTHUYECKHE (COOCTBEHHBIE) 4YMCIAa KBaApaTHOM
MaTpHULIbI U COOTBETCTBYIOIINE UM COOCTBEHHBIE BEKTOPHI; UIEMIIOTEHTHBIE MaTPULIbl OCHOBHbBIE
CBOICTBA UJIEMIIOTEHTHBIX MaTPHLI.

7. BEeKTOpHO-MaTpH4HBIE ONIEpAllMU: IPOU3BENACHHE MAaTPULbl HAa BEKTOP KAaK JIMHEWHOE
npeoOpa3oBaHUE BEKTOPOB; €ro MPEACTaBICHUE Yepe3 BEKTOPBl - CTOJIOLBI U BEKTOPhI CTPOKU
MaTpHULIbL.

8. 3aMKHyTBIe U OTKphIThIe mmapbl B Rn . JluHeliHble (QyHKIUM ypaBHEHMs, HEpaBEHCTBA U
IpocTenire MHOXeCTBa B R.

9. KBagparuunbie ¢GopMBl.

10. Kpussie Broporo nopsiaka. OKpy>KHOCTb, 3JUIAIIC. VX OCHOBHBIE XapaKTEPUCTHUKHU.

11. JIuneiinas 3aBUCUMOCTb U HE3aBUCUMOCTH BEeKTOpOB. CTaHIapTHBIN Oa3uc.

12. O6parHas maTpuiia, yCJIOBHE €€ CYIIECTBOBAHUS U CIIOCOO HAXOXKICHHUS.

13. OOmme cucteMbl JHMHEWHBIX aireOpayecKux YypaBHEHUH: YCIOBHE COBMECTHOCTH
OJIHOPOJHBIX U HEOJTHOPOJIHBIX cucTeM (Teopema Kponekepa-Kanennn).

14. OnuimTe npaBuiia CpaBHEHUS BEKTOPOB: HYJIEBOH BEKTOP, PABEHCTBO U HEPABEHCTBA MEXY
BEKTOpaMM; HEOTpHULATelIbHBIH oOpTaHT Rnt+ . BBeaure apudmernueckue omnepanuud Haj
BEKTOpaMH, CHOPMYIUPYHTE UX CBOMCTBA U JIaliTe TEOMETPHUECKYIO HHTEepIIpeTaluio B R2.

15. Omnpenenutps yron Mexay npsambiMA. CdopMyiaupoBaTh YCIOBHUS NapauIeIbHOCTH U
NEPIEHIUKYJIIPHOCTU MPSIMBIX.

16. TlonsiTHE MaTpUILIbl, BUJBI MAaTPHUII, ONIEPALIMH HAJl MATPULIAMHU U UX CBOWCTBA.

17. Ilomsthe paHra wmaTpulbl. BpluncieHne paHra MaTpuibl METOAOM 3JIEMEHTapPHBIX
peoOpa3oBaHUM.

18. IloHsATHE Clleja MAaTPHULIBI U €TO OCHOBHBIE CBOMCTBA.

19. PaccTrosiHue OoT TOYKH J0 MPSIMOH.

20. Pemienne CJIAY B maTpu4HOM BUJE.

21. Pemenne CJIAY no npasuny Kpamepa. Meton neknrodyenus I'aycca.

22. Cucrembl TUHEWHBIX alnreOpanyeckux ypaBHEHUH ¢ KBajapaTHOH MaTpuueil. OnHOpoIHbIE U
HEOJIHOPO/IHBIE CHUCTEMBI, pPEIICHUS CHCTEMbI, COBMECTHbIE W HECOBMECTHBIE CHCTEMBI,
OIIPE/CIICHHBIE U HEOIIPEIETICHHBIE CUCTEMBI.

23. CocraBbTe MapaMeTPUUYECKHE YPABHEHUS MPSAMOM, MPOXOIAIIEH 4epe3 TOYKY B 33JJaHHOM
HaIpaBJICHUH; yYPaBHEHUE JIyda; OTPE3Ka. 3allMLINTE YPAaBHEHHUE IIJIOCKOCTH U €€ HOpPMaJIH.
Ornpenennre NoxynpocTpaHcTBa B Rn , 1 1aiiTe uX reoMeTpUYECKYyr0 HHTEpIpeTannio B Rn .

24. CrangapTHblil 0a3uc M pas3noKeHHe MPOM3BOJILHOIO BeKTOpa mo Oasucy. Hampasmisromue
KOCHUHYCBI BEKTOPOB.

25. CdopmynupyiiTe U JOKaXHTE€ CBOWCTBa ompenenuteneii. [IpaBwio BbIYHCICHUS
ornpeaenuTeNnel MPoru3BOILHOIO MOPSIKA.

26. Uro Ha3bIBaeTCsi, HOPMOM (IJIMHA) BEKTOpA; ONPEAEINUTE PACCTOSHUE MEKIY BEKTOpaMU
(Troukamu B Rn). Yron Mex1y BeKTopaMH; OpTOrOHAaIbHOCTh BEKTOPOB.



TUITOBBIE 3AJIAHUS J1J151 IIPOBEPKM YMEHUU:

2-1i Bompoc Ouneta (40 GayutoB), BUI Bompoca: 3ananue Ha ymenue. Kpurepuii: [IpakTudeckoe
3aganre. CTYACHT pelIaeT NpEeAjoXKEeHHbIM MpUMep WM 3aady, IpernojaBaTeib MPOBEpseT
NUCHbMEHHOE pEIIeHUe, NP HEOOXOAMMOCTH 3a7aeT BOmpoc. [IpaBMIIBHO BBIOpaHHBIA METOT
peleHns 3a1aun Win npumMepa — 10 10 6anioB, BepHbII X011 peLIeHUs 3aJauu, HO He JIOBEJICHHE
pemieHnst 10 JIOTUYECKOro 3aBepiieHust — n0 10 0ayioB, MOJHOCTBIO BEPHOE pEUICHHE H
IrpaMOTHBIN OTBET Ha Bompoc — 110 20 6aoBs..

Komnerennus: OIIK-1 Cnoco0eH NpUMeHSTh eCTECTBEHHOHAYYHbIE H O0IIEMHKEeHePHbIe
3HAHUSI, METOIbl MATEMATHYECKOr0 AHAJN3a M MOJAEJTHPOBAHHUSN, TEOPETHYECKOT0 H
IKCIEPUMEHTAIBLHOI0 MCC/IeI0BAHUS B NPOdecCHOHATbHOI 1esITeIbHOCTH

VYmenue: Ymertb NPpUMCHATH CCTCCTBCHHOHAYYHBIC U OGH_IGI/IH)KGHepHBIG 3HaHHuA, MCTOIbI
MaTeMaTUYeCKOT0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOr0 U SKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHHS B IPOPECCUOHATILHOMN 1S TETbHOCTH

3amaua Ne 1. 3aganue Ha MPOBEPKY YMEHUHN BBIUUCIISTH OMPEIEITUTETH PA3TUYHbBIX TOPSIKOB
3amaua Ne 2. 3aianue Ha MPOBEPKY YMEHHM peliaTh 3a/1a4 10 aHATTMTUYECKON T€OMETPUH

TUITIOBBIE 3ATAHIA T ITIPOBEPKH HABBIKOB:

3-ii Borpoc Ounera (40 O6amioB), BU Bompoca: 3aganue Ha HaBbIKU. Kpurtepwii: [IpakTrueckoe
3ajganue. CTyAEHT peliaeT NpeUIoKEeHHBIH NpuMep WM 3ajady, NpernojaBareib MPOBEpseT
NUCHMEHHOE peIleHue, NP HEOOXOAMMOCTH 3a7aeT Bompoc. lIpaBMIIBHO BBIOpaHHBIA METO[
peureHus 3a1auu Wiy npuMepa — 10 10 6ayuioB, BEpHBIN X0/ pELIeHUs 3a1a4H, HO HE JIOBEJCHUE
pelieHus 10 JIOTMYecKOoro 3asepiieHus — g0 10 0amioB, HOJHOCTBIO BEPHOE pELIEHUE U
IPaMOTHBIN OTBET Ha BOMPOC — 110 20 Gasuios..

Kommnerennusi: OIIK-1 Cnioco0eH NpUMEHATH €CTeCTBEHHOHAYYHbIe H O0IIeHMHKeHePHbIe
3HAHUSl, METOAbl MATEMATH4YeCKOr0 aHaJIu3a W MOJAeJMPOBAHMSA, TEOPEeTHYECKOro H
IKCINEPUMEHTAJIBLHOI0 HCCIeI0BAHUS B IPO(ecCHOHAIBLHOM eI TeJIbHOCTH

Hapbik: Bnaners HaBbIKaMH NMPUMEHEHMSI €CTECTBEHHOHAYUYHBIX M OOLEMH)KEHEPHBIX 3HAHUM,
METOJOB  MaTeMaTHYEeCKOro0  aHaau3a WM MOJEJIHMPOBAaHMs,  TEOPETHUYECKOTO U
HKCIEPUMEHTAIBLHOTO UCCIIEIOBaHUS B MPOPECCUOHANBHOMN AESITENIbHOCTH

3ananue Ne 1. 3anaHus Ha NpoBEpKY HAaBBIKOB. HaliTh 3Haue€HNE MaTPUYHOTO BBIPAXKEHHUS
3ananue Ne 2. 3ajanus Ha MPOBEPKY HABBIKOB. PellieHne MaTpu4HbIX ypaBHEHUN

OBPA3EIL] BUJIETA

MHUHHCTEPCTBO HAYKH U BHICIIETO 0OPA30BaHHA Hampasnenue - 09.03.03 HpuknanHas
Poccuiickoii ®eaepaunu UHpOpMaTHKa

denepanbpHOE TOCYIapCTBEHHOE OIOJDKETHOE Hp 0 (I)H 15 - UH (1) OPMALHOHHBIC CUCTEMBI 1
00pazoBaTesbHOE yUpEKICHUE

BBICIIETO 00pa3oBaHuUs TEXHOJIOTMU B yIIPABJICHNHU
«BAMKAJIbCKUI TOCYJAPCTBEHHBIN Kadenpa maremaTHuecKkux METOI0B U
YHUBEPCHUTET» IU(GPOBBIX TEXHOJIOTHIA
(®I'bOY BO «bI'Y») Jucuunnuna - JIuneiinasa anredpa

BUJIET Ne 1

1. Tect (20 GamoB).

2. 3ajaHue Ha IPOBEPKY YMEHUM BHIYUCIIATH OMPENEIUTENN Pa3IMUHbIX MOpsiaKoB (40
0aioB).

3. 3amaHus Ha IPOBEPKY HABBIKOB. Perienne MaTpudHbIX ypaBHeHHH (40 6aiuioB).



CocraBureib T.U. benbix

3aBeyronuit kageapou A.B. Poamonon

7. IlepevyeHb OCHOBHOI U JOMOJHUTEJIbHOH Y4eOHOM JIUTEPATYPbI, HEOOXOAMMOI 151
OCBOEHHUS TUCUMILUINHBI (MOYJIs1)

a) OCHOBHAs JIUTEepaTypa:

1. Cunopenko I'. B. JIuneitnas anredpa u JTMHEHHbIC 5KOHOMUYECKHE MOJIeNH. yuel. mocooue/ I
B. Cunopenko.- Upkyrck: U3a-so BI'YDII, 2009.-180 c.

2. Manyrun B. A. MaremaTnka /uis 5KOHOMHCTOB: JTMHEWHas anreOpa. 3ajauu U yHIpaKHEHUsI.
nonymieHo YMO 1o KjIacCM4ecKOMYy YHHMB. 0Opa3oBaHHUI0. yueb. mocobue msi By3oB/ B. A.
Manyrusn.- M.: 3KCMO, 2006.-173 c.

3. benbix T.U., BypaykoBckas A.B. Maremaruka B sxoHomuke. Yactes [X. Jluneiinas anrebpa u
AJIEMEHTHI aHaTUTH4YeCKOM reomerpun.- M3n-so bI'Y, 2018.- 105 c.

4. llleuna I'.B. Teopus u npakTHKa pemieHus 3aaa4 1no anreope. Yactp 1 [DaekTpoHHBIH pecypce]
: yuebnoe mocobue / I'.B. [llenHa. — DIEKTpOH. TeKCTOBBIC JlaHHbIe. — M. : [Ipomereit, 2015.
— 100 ¢c. — 978-5-9905886-4-6. — Pexum gocryna: http:// www.iprbookshop.ru/58226.html

5. DieMeHTBl TMHEHHOU ayireOphl [DIIeKTPOHHBIN pecypce] : yuebHoe mocobdue / T.A. I'ymaii [u
Ip.]. — DIIEeKTPOH. TEKCTOBbIE JaHHbIe. — CTaBponoib: CTaBPOMOJLCKUM TrOCY/IapCTBEHHBIN
arpapsbiii yauBepcutet, Cepuciikona, 2017. — 88 c¢. — 2227-8397. — Pexum jgocryma:
http://www.iprbookshop.ru/76070.html

0) 1OMOJIHUTE/IbLHAS JIUTEepaTypa:

1. Kpemep H. I1I., ®puaman M. H. Jlunelinas anreOpa. pek. M-BoM o6pa3oBanust PO. yuebHuk
u npaktukym/ H. III. Kpemep, M. H. ®puaman.- M.: FOpaiir, 2014.-307 c.

2. lesnon I'. C. JluneitHas anreOpa: TeOpHs W MPUKIAIHBIE acmeKThl. yued. mocooue/ I'. C.
IIeBuos.- M.: ®unaHck 1 ctatucTHKa, 2003.-575 c.

3. AxwmerraaueBa B.P. Maremartnka. JIuHeiinas anreOpa [DNeKTpOHHEIN pecypc] : ydeOHOE
nocooue / B.P. Axwmetraauena, JI.P. TIamgyramaosa, M.M. TangyrauHoB. — DIEKTPOH.
TEKCTOBLIE AaHHbIe. — M. : POCCHICKMI roCcyIapCTBEHHBIA YHUBEPCUTET npasocyaust, 2017. —
60 c. — 978-5-93916-552-5. — Pexxum goctyna: http://www.iprbookshop.ru/65863.html

4. benuxosa, I'. 1. Maremartuka. Yacte 1 : yueOHoe mocodue / I'. M. BenukoBa. — CaHKT-
ITeTepOypr : Poccuiickuii rocyaapCTBEHHBIN THAPOMETEOPOIOTHYECKUN YHUBEPCUTET, 2012, —
232 ¢. — ISBN 2227-8397. — TekcT : dIEKTPOHHBIN // DIIEKTpOHHO-OMOIMOTEUHAST CHUCTEMA
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/12495.html

5. Boicmias marematuka. Tom 1. Jlubeiinas anreOpa. BexkTopHas anreOpa. AHanuTHyecKas
reoMeTpus [DnekTpoHublil pecype] : yueonuk / A.l. T'ocmomapukoB [ ap.]. — DIEKTPOH.
tekcToBble manHble. — CII6. : Cauxr-IleTtepOyprekuii ropublii yausepcurer, 2015. — 105 ¢. —
978-5-94211-710-8. — Pexxum pocrtyma: http://www.iprbookshop.ru/71687.html

6. lllenna I'.B. Teopus u mpakTHKa peuieHus 3aaa4 1mo aiareope. Yacte 2 [DnekTpoHHBIH pecypc]
. yueOHoe mocobue / I'.B. IllenHa. — DIEKTPOH. TEKCTOBBIC JaHHbIE. — M. : MOCKOBCKUI
MeJarOTHYECKUN rocyaapcTBeHHblil yausepcuret, 2015. — 120 ¢. — 978-5-4263-0218-1. —
Pexxum goctymna: http:/www.iprbookshop.ru/70155.html

7. Llepcros C.B. Ananutuueckas reoMeTpHsi M JHHEWHas anreOpa. MaTpuilbl U CHUCTEMBI
ypaBHEHUN [DIeKTpOHHBIA pecype] : yuebHo-Meroaumueckoe mocodoue / C.B. IllepcToB. —
DeKTpoH. TEKCTOBBIE maHuble. — M. : M3parensckuit Jom MUCuC, 2015. — 17 ¢. — 978-5-
87623-970-9. — Pexxum goctyna: http:/www.iprbookshop.ru/64171.html
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8. Ilepeuenr pecypcoB HHGPOPMANMOHHO-TEJEKOMMYHMKANMOHHON ceTu «UHTepHeET»,
HEOOXOAMMBIX /IJISl OCBOEHUS] TUCUUIIMHBI (MOIYJIsl), BKJIKOYas nmpodeccuoHaJbHbIe 0a3bl
JAHHBIX H MH(OPMAITMOHHO-CTIPABOYHbIE CHCTEMBI

Jlis  ocBOEHHS AMCHMILIUHBI O0yYaromemycsi HeOOXOIWMBI CIEAYIOIIUE PECYpCh
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «HTepHeT»:
— Caiit BaiikanbCckoro rocy1apcTBEHHOr0 YHHUBEpCUTETA, ajpec AocTyma: http://bgu.ru/, noctyn
KPYTJIOCYTOYHBIM HEOTpaHUYEHHBIN U3 000 Toukn MHTEepHeT
— YHuBepcuTeTckas OMOIMOTEKa OHJIAWH, aapec moctyma: http://www.biblioclub.ru/. moctym

KPYIJIOCYTOYHBI HEOTpaHMYEHHBIH W3 000 TOYKM MHTEpHET MpH YCIOBUHM PETUCTpAIMU B
bI'y

9. MeTonnyeckue yKazaHusi VISl 00y4a0IMXCsl 10 OCBOEHUIO TUCHMILIUHBI (MOIYJIs1)

W3yyarh AMCUMILTUHY PEKOMEHIYETCS B COOTBETCTBUU C TOM MOCIEAOBATEIbHOCTHIO,
KoTopass o0O3HaueHa B ee cojaepkaHuM. [[ns ycnemHoro ocBoeHHs Kypca oOydaroluecs
JOJIKHBI UMETH MEPBOHAYATbHBIC 3HAHUS B 00J1aCTH HIKOJILHOM MaTeMaTHKU.

Ha nexnusx mpernojaBarenb 03ByYMBAET TEMY, 3HAKOMHUT C MEPEYHEM JIUTEPATYPHI 110
TeMe, OOOCHOBBIBAET MECTO M pOJIb 3TOH TEMbl B JaHHOW IUCHUIUIMHE, PACKPHIBAaeT ee
NpakTUYecKoe 3HaueHue. B Xoze jeKkuuid CTyAeHTYy HEOOXOAWMO BECTH KOHCHEKT, (pUKCHUpys
OCHOBHBIE MTOHATHS U MPOOIEMHBIE BOIIPOCHI.

[IpakTryeckne (CEeMHHAPCKHE) 3aHATHS IO CBOEMY COAEP)KAHUIO CBSI3aHBI C TEMATHKON
JICKIMOHHBIX 3aHATUN. HaumHaTh MOATOTOBKY K 3aHATHIO I1€JIECO00Pa3HO ¢ KOHCIEKTa JIEKIIUH.
3amanue Ha TPAKTHYECKOE (CEMHHAPCKOE) 3aHATHE COOOMMAeTCs OOYyJaroIUMCs OO0 €ro
npoBeneHus. Ha cemuHape mpenogaBatenb OpraHu3yeT OOCYXKICHHE STOW TEMBbI, BBICTyHas B
Ka4yecTBE OpraHu3aTopa, KOHCYJIbTaHTA M HKCHEpTa Yy4eOHO-TIO3HABATEIBHOW ESITeIbHOCTH
oOyuatorerocs.

N3ydyenne quctuminHel (MOIyJisl) BKIIOYAET CaMOCTOSATENbHYIO paboTy 00y4daroerocs.

OCHOBHBIMHU BHJJAMH CaMOCTOSITEIIbHON pabOThI CTYAECHTOB C y4acTHEM IperoaaBaTelieit
SIBIISTFOTCSL:

* TeKYyIIMEe KOHCYJIbTALIUY;

* KOJUTOKBHYM Kak (popMa KOHTPOJISI OCBOCHHUS TEOPETUIECKOTO COICPIKAHUS TUCIIHILIIH:
(B yachl KOHCYJIBTALUH, TPETyCMOTPEHHbIE YUEOHBIM IIJIAHOM);

* IpUEM U pa300p JAOMAIIHUX 3aJaHUH (B Yachl MPAKTUUECKUX 3aHATHI);

* IPUEM U 3allUTa Ja0opaTOPHBIX pabOT (BO BpeMsl MPOBEJCHUS 3aHATHI);

* BBITIOJTHEHHE KYPCOBBIX padOT B paMKax AMCUHUIUINH (PYKOBOJICTBO, KOHCYJIBTHPOBAHHE
U 3all1UTa KYpCOBBIX pabOT B 4achl, NPEAYCMOTPEHHbIE y4EOHBIM IUIAHOM) U .

OCHOBHBIMU BHUJIaMU CaAMOCTOSITEIILHOM paOOThI CTYyIEHTOB 0€3 y4acTusl MpernoaBaTesiei
SIBIISTFOTCSL:

* popMupOBaHUE U YCBOCHHUE COJIEP)KAHMS KOHCIIEKTA JIEKITNI Ha 6a3e peKOMEHI0BaHHOU
JEKTOpOM Y4eOHOW JMTepaTyphl, BKJIIOYas HHPOPMALMOHHBIE O00pa30BaTeNbHBIE PECYPCHI
(97K TpOHHBIE YUeOHUKH, JIEKTPOHHbIE OUOINOTEKH U JIp.);

* CaMOCTOSITEJIbHOE HU3yYEHHME OTJENbHBIX TEM WM BOMPOCOB MO YYeOHHMKAM MWIIH
y49eOHBIM TTOCOOHSIM;

* HamMcaHue pedepaTos, T0KIAJI0B;

* IOATOTOBKA K CEMHHApaM U JabopaTOpHBIM paboTaM;

* BBINOJIHEHHE JOMAIHUX 33/laHUil B BHUJE pEIIEHUS OTIENbHBIX 3a/ad, MpPOBEICHUS
THUTIOBBIX PAacYeTOB, pPacUYETHO-KOMIBIOTEPHBIX W WHAMBHIYaTbHBIX pPa0OT IO OTIEIbHBIM
paszenaM coJepX aHus AUCUUILUINH U Jp.



10. Ilepeyenb MHGPOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHUMN
00pa30BaTeJbLHOI0 NMPoLecca Mo JMCHUILINHEe (MOAYJII0), BKJIKYAs NlepeYyeHb
NMPOrpaMMHOI0 o0ecreyeHnst

B ydeGHOM mpoliecce UCoab3yeTces ciaeaytoliee NporpaMMHOe o0ecTieueHue:
— MS Office,

11. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM JISl OCYIIeCTBJICHMSI
0o0pa3oBaTe/ILHOIO Mpoecca Mo AMCHUIIHHE (MOAYJII0):

B ydeGHOM mpoliecce UCTIONIb3yeTCs caeaytoniee 000pyI0BaHKe:
— IlomenieHus 1151 CaMOCTOSITENILHOM pabOThI, OCHAILICHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOKHOCTBIO MOJKIIIOUEHUS K ceTH "MHTepHeT" n 00ecnieueHreM 0CTyIa B JJIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEIHLHYIO CPENY BY3a,
— YueOHble ayTUTOPUU AJISl IPOBEACHHUS: 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATUH CEMUHAPCKOTO
THUIIA, TPAKTUYECKHUX 3aHITHH, BBIMOJHEHUS KYPCOBBIX PabOT, TPYNIOBBIX U UHANBUYATbHBIX
KOHCYJIbTALIMI, TEKYILIETO KOHTPOJIS U IPOMEXYTOYHOM aTTeCcTalllK, YKOMILJIEKTOBAHHbIE
CHeHaIn3UPOBAaHHON MEOEIbI0 U TEXHUYECKUMU CPEJCTBAMHU 00yUYeHUS,
— MynbTUMeIMHBIN KJlacc,
— Habopbl 1eMOHCTPAITMOHHOTO 000pYIOBaHUS ¥ YICOHO-HATIISTHBIX TOCOOUI



