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1. CTpykTypa,  0011as TPYA0EMKOCTb TUCHHILIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHbIE eTMHUITHI (216 Jaca).

Ounas popma 00ydeHHS

Kypc 1
Cemectp

Jlexkuun 8
[IpakTueckue (CEeMUHAPCKUE) 3aHATUS 10

JlaGoparopHble 3aHATHS

Koncynbranuu

Hroro aynuTopHBIX 3aHATUI

CamocrosTenpHas padbora 189
KypcoBas pabota

9K3aMeH 9
3auer -
OO0111€€ KOJIMYECTBO YaCOB 216

2. e u3ydeHUs: JUCIUTIIINHBI:

- 06y‘~I€HI/I€ OCHOBHBIM MAaTE€MaTH4YCCKHM MCETOJaM, HGO6XOI[I/IMI)IM 1 aHallnu3a |
MOACIIMPOBAHUA MPOLECCOB U SIBIICHUI COMMAJIBHO-OKOHOMHYCCKOI'0 XapakTepa HpHU ITOHUCKE
OIITUMAJIBHBIX pemeHI/Iﬁ;

- pelIeHre YdKOHOMUYECKHUX 3a]a4;
- BOCIIUTAHME JIOCTATOYHO BBICOKOW MAaTEMATHYECKOU KYJIbTYPBHI;

- BbIpabOTKa SICHOTO NMOHMMAaHMSI HEOOXOAMMOCTH MaTeMaTHYEeCKOW cOoCTaBisiolIell B 0OuIei
MOJATOTOBKE CTYJEHTOB;

- BpIpa0OTKa MPEACTaBICHUS O POJIM U MECTe MaTeMaTHKH B COBPEMEHHOW LIMBMJIM3ALMU U B
MHUPOBOM KYJIBTYPE;

- YMEHHE JOTMYECKH MBICIUTh, ONIEPUPOBATH C AOCTPaAKTHBIMU 00BEKTaMHU M ObITh KOPPEKTHBHIM B
ynoTpeOJeHN MaTeMaTU4YeCKUX MOHITHH W CHUMBOJIOB JJISi BBIPAXKEHHS] KOJUYECTBEHHBIX WU
KAueCTBEHHBIX OTHOLICHUM.

Joctuxenne 3TUX 1eneil odecrednBaeT BBIMYCKHUKY MOJy4YeHHE BbICIIEro Mpo¢decCHOHaIbHO
npoIMPOBAHHOTO 00pa30BaHMs M 00J1aJaHue TIEPEUNCIIEHHBIMU HIKE OOIIMMHU U IPEIMETHO-
CHeHal3UPOBAaHHBIMU KOMIIETeHIUSIMU. OHU CIIOCOOCTBYIOT €ro COIMalIbHON MOOMIIBHOCTH,
YCTOMYMBOCTH Ha PbIHKE TPYJla U YCIIEHIHOM paboTe B caMbIX Pa3HOOOpPa3HbIX chepax (HayuyHO-
HCCIIEIOBATENbCKas JIEATENbHOCTh, aHATUTHYECKAs MOJIEPKKA MPOLECCOB MPUHATUS PELIEHUN
JUISl YIIPaBIIE€HUS NPEAIPUATHEM U TIPOY..).



3agauu U3ydeHUs TUCITUTLINHBL:
B pesynbpTaTe 0CBOCHMS TaHHOW JUCITUTIIMHBI 00YYarOITUNCS JTOJKEH |

- OBJAJETh KYJIbTYPOW MBIILICHUS, CIOCOOHOCThIO K OOOOIEHHIO, aHaIU3y, BOCHPUSTUIO
uH(pOpMAaIINH, TTOCTAHOBKE IIEITU U BBIOOPY MYTEH €€ TOCTHKEHUSI.

-CIIOCOOCTBOBATh BBIPAOOTKE Yy CTYACHTOB YCTOHYHMBBIX HABBIKOB Pa0OTHI C 3TUMU OCHOBHBIMH
MaTeMaTUYECKUMH MOHATUAMHU Ha YPOBHE, COOTBETCTBYIOLIEM UX NAIBHEHIIEMY MPUKIATHOMY
IIPUMEHEHUIO;

- chopMupOBaTh Yy CTYACHTOB MpPEACTABICHHE O TEOPETHMUECKUX OCHOBAX TEX AKOHOMHUKO-
MaTEeMATHYECKUX METOJIOB U MOJIEJICH, KOTOpPhIE OYIyT N3y4aThCs B JAITBHEUIIIEM.

3.Mecto nucuunymubl B crpykrype OIIOII 6akanaBpuara.

Jucrtumivna «JIunaeitHas anreOpay sBIsSETCs TUCUUIUIMHON 0a30B0Oi 4acTH y4eOHOTO IaHa Mo
nporpamme 6akanaBpuata 38.03.01 Dxonomuka b1.5.08.

JUis  u3ydyeHus JUCLMIUIMHBI HEOOXOAMMBl 3HAHUS M  KOMIIETEHLIMH, I10JIyYE€HHBIE
00yJaromMMHUCS B paMKax IIKOJIBHOW MpOrpamMMbl 1O JUCHHMIUIMHAM: «Anredpa W Hadana
aHanusza», «I'eomerpusy».

3HaHUs, YMEHHUS U HaBBIKM, IOJYYEHHbIE B XOJi€ M3yYCHMs NAHHOH AUCUUIUIUHBI, OyIyT
BOCTpeOOBaHbI CTY/IEHTAMU Ha BCEX 3Tamax oOy4eHMs MPU OCBOCHHM Pa3IMYHbIX AUCLUILUINH
y4yeOHOro IJiaHa, IOJArOTOBKE pedepaToB, KOHTPOJbHBIX, KYpPCOBBIX U  BBIIIYCKHBIX
KBaJTM(PUKAIIMOHHBIX PadOT, B IPOIEcce NOCIeayomei MpodecCHOHAIBHON AeITeTbHOCTH

4. TpeﬁoBaHnﬂ K pe3yJibTarTaM 0CBOCHUA TUCHUIIVIMHBI

Kons! CopepxaHrie KOMIIETEHIUI
KOMIETECHIIN I
OIIK-3 CIIOCOOHOCTBIO BBIOpaTh MHCTPYMEHTAIbHBIE CPEJCTBA JJIi SKOHOMUYECKUX JIaHHBIX B

COOTBETCTBUU C TOCTaBJICHHOW 3aJadel, MpOaHAIU3UPOBATh PE3yIbTaThl PACUETOB U
000CHOBATH MOJIyUEHHBIE BHIBOJIbI

[1K-1 CIOCOOHOCTh cOOpaTh M TNPOAHATU3UPOBATH HMCXOJHBIE JaHHBbIE, HEOOXOIUMBIE IJIs
pacuera SKOHOMMYECKUX u COLIMAJIbHO-?KOHOMMUYECKHUX MoKa3areneu,
XapaKTePU3YIOIHUX AESITEIbHOCTD XO35MCTBYIOIUX CyOHhEKTOB

B3anMocBs3p TIaHUPYEMBIX pE3yIbTAaTOB OOYYEHHS MO TUCHUILIHHE ¢ (HOPMHPYEMBIMHU
kommerenmusaMu OITOIT

Konet [TnarupyeMble pe3ynbTaThl 00yUYCHHS, COOTBETCTBYIOMIHE (POPMHUPYEMBIM KOMITETCHITHSIM|
KOMIIETEHIIH OIIOIT




OIIOII 3HaTL YMeThb Bnanets
OIlK-3 OcHoOBHBIE MIOHATHS| peniaTh CTaHJJAPTHBIE| HABBIKAMHU T€OPETHYECKOTO
ANCHUILIIINHBI, onpezeseHus, npoheccuoHanbHbIe U SKCHEPUMEHTAIIEHOIO
COACPKATCIBHOC SHAYCHUC 3a1aum ¢ TNPUMEHEHUEM|UCCIENOBAHUS 00BEKTOB
TCPMHUHOB M HX B3aUMOCBS3b, \jeron0B JTMHEHHOH| PO ECCHOHATBHOI

AJITOPUTMBI  1OKa3aTCJIbCTB U
pEeIICHUA 3aJa4

OCHOBHBIE METONBI JIMHEHHON
anreOpsl W aHAIMTHYECKOU
T€OMETPUHU, HEOOXOAUMBIC s
IIOCTAHOBKH, MaTEMAaTHYSCKOTO
MOJICIIMPOBAHUS U  PEIICHUS]
SKOHOMMYCCKHUX 3374

anreOpsl ¥ AHATUTUYECKOH
TCOMETPHH

ONPEJIEATh BO3MOXXHOCTH
MIPUMEHEHUS
TEOPETUUECKHUX
MOJOKEHUH ®  METOIOB,
JMHCWHON anreOpsl s
MOCTAHOBKM U PEIICHUS
KOHKPETHBIX IPHUKJIAIHbIX]
3amaq

BbIOpaTh
WHCTPYMEHTAIILHBIC
cpencTBa TS
YKOHOMHYECKUX TaHHBIX B
COOTBETCTBUU v
MIOCTaBJICHHOM 3a7aueii;
aHAJIM3UPOBATH
pe3yabTaThl pPacyeToB M|
000CHOBaTh  IOJTYYECHHBIE]
BBIBOJIBI.

pemiaTh CTaHJAPTHHIE
npodecCuoHaIbHBIC
3a/laud ¢ TPUMEHEHUEM
METOHOB JINHEHOM]

anreOpsl ¥ AaHATUTUYECKOH]
r€OMETpUU

JACATCIIbBHOCTH

METOIUKOI MOCTPOEHUS,
aHalIM3a ¢ T[PUMEHEHUS
MaTeMaTHYEeCKNX Moelieh
JUISL OLIEHKH COCTOSIHUSA H|
MPOTHO3a pa3BUTHS]
AKOHOMHUYECKHX POIIECCOB

METOAaMH
COBPEMEHHOTO
MaTeMaTH4ECKOTro
WHCTPYMEHTapUS
pelieHus
3a/1ay;

IIPpUMCHCHUA

JJIA
9KOHOMHUYCCKHUX

CTaTUCTHYECKUMHU
MeTOoJIaMu 00pabOTKH
OKCIICPUMCHTAJIBHOTO
marepuaia




I1K-1

OCHOBBI JTUHEHHOU aJIreOpHl,
HEOOXOUMBIE JIJISl TIOCTAHOBKH,
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS U PELICHUS
YKOHOMHUYECKHUX 3a/1a4

COCTaBJIATH 9KOHOMHKO-|
MaTeMaTH4YCCKUEC MOACIIN,

IIPUMCHSTH METOb]
TECOPECTUUCCKOI'O uj
OKCIICPUMEHTAJIBHOI'O

HCCICOOBaAHUA JJI]

pEIICHUsS YKOHOMHUYECKHX
3a/1a4;

aHAJIM3UPOBaTh HMCXOIHbIE
JIAHHBIE, HE00XO0IUMBbIE]
e pacueTa
HKOHOMHYECKUX y
COLMAJIBHO-
HKOHOMHYECKUX
nokasareliei,
XapaKTepU3YIOIINX
JeSITENIbHOCTD
XO3HCTBYIOIINX
CyOBEKTOB

HaBBEIKAMH MOCTPOCHUS
MaTeEMATUYECKUX MOJeieH
po¢)eCCHOHANIBHBIX 3314 U
coaepKaTeIbHOM
UHTEPIPETALIT
MOJIYYEHHBIX PE3YJIbTATOB

M@TOI[HKOIZ IMOCTPOCHUA,
aHaJIi3a n IMPUMCHCHU
MaATEMAaTHYCCKUX MOI[CJ'ICI‘/'I
JJIs1 OLHEHKH COCTOSHHSA U

IIPOrHO3a pa3BUTHS]
YKOHOMHYECKHUX MPOIIECCOB
METOIaMH IPUMEHEHHS
COBPEMEHHOTI'0
MaTeMaTHYECKOTO
UHCTPYMEHTAPHSI JUIS]
peIIeHHsT  AKOHOMHUYECCKHUX
3a/1ad4;

CTaTHCTHYECKUMU
MeToaaMHu 00paboTKH
SKCIIEPUMEHTAIBLHOTO

MarepHaia




5. Coaep:xkaHue U y4eOHO-MeTOAHMYECKAs] KAPTA JTUCHUILIHHBI

KomuuectBo | nmrepaTypa
Howme CamocrositensHas paboTta DopMbI 5
HaumeHoBanue TeM (BOIIPOCOB), ajios
P 3aHATUA CTyIeHTOB KOHTPOJIS
HEAC U3y4aeMbIX 10 JaHHOM IUCLUILIINHE
u -
1 Conepxanue Yacsl min | max
1p
Texymas paéora 0 20
CTYIEeHTOB

1 [IpssmoyrosbHas cucrema koopaunar. | 0.5 | 0.5 | Ilmomans 13.5 | Bompoc Ha [11, [3], [3]
Paccrosame Mexay OByMs ~TOYKaMH — Ha TPEyroJIbHUKA u IK3aMEHE
wiockoctd. [lemeHne oTpeska B JIaHHOM MHOT'OYTOJIbHHKA. [411,[5]
otHoureHud. [lonspHas cuctema KOOpAnHaT.

2 VYpaBuenne nuuun. Hexoropsie snementapubie | 0.5 | 0.5 | Jluamm  cnpoca  u | 13.5 | Bompoc Ha
3agaud.  YTIOBOM  KO3(QQUIMEHT  HpsIMOil. NPEJIOKEHUS. JK3aMeHe
YpaBHeHuUE psAMON c YIIIOBBIM [1], [3], [4],
KodpurmeHToMm. [51.[611.[7]
OO1ee ypaBHEHHE TIPSIMOIA.

3 Yron wmexny naByms npsmeivua.  Yciosue | 0.5 | 0.5 | Hopmanb-Hoe 13.5 | Bompoc Ha
NapajuleIbHOCTH W TEPIeHIUKYISIPHOCTH ypaBHEHHE TPSIMOH. IK3aMeHe (11, [3], [51.[7]
IPSIMBIX. PaccrosiHre OT TOYKH 10 e

MPSIMOM.

4 VYpaBHeHUe myuka npsiMeIx. Y pasHerue npsmoit, | 0.5 | 0.5 | YpaBuenne OromkerHoit | 13.5 | Bompoc Ha 00
NpOXOMsAIIe depe3 JBE TOYKH. YpaBHEHHE JIMHUU. 9K3aMeHe [1]. [21.
npsMoii B oTpe3kax. [lomspHas cucrema [4],[511.[7]
KOOp/MHAT.




5 YpaBHeHue nmyuka npsMbix. YpasHenue npsamoii, | 0.5 | 0.5 | Mcnonb3oBanue 13.5 | Bomnpoc Ha 5
OpoXojsAlle depe3 JBE TOYKH. YpaBHEHHE KPHUBBIX BTOPOIO IK3aMeHe [1]. [21,
npsMoit B orpe3kax. llomspHas cucrema Hopsiika B 95KOHOMHKE [4],[51.[6]11.[7]
KOOP/IMHAT.

6 Omnpenenurenu kBaapatHbix Matpui. Cporictea | 0.5 | 0.5 | Jloka3arenbcTBO 13.5 | Bonpoc Ha [1]. [2], [4],
onpenenuTenei. Crioco0sl BBIYHCIICHUS CBOMCTB JK3aMeHe 5LI7]]
OTIpeIeIIUTEIICH. oTpeieNnuTeNnei ’

7 OcnoBHbIe cBefienns o0 MaTpunax. Onepanun Hax | 0.5 | 0.5 | TpancnorupoBanue 13.5 | Bonpoc Ha [1], [2], [4],
MaTpUIlaMH. JIEMEHTapHBIE IPeoOpa3oBaHUs MaTpHil. ¥ MHOXKCHUE IK3aMeHe 51.1,[7]
HaJl MaTPHUIIAMH. MAaTpHII. =

8 O6parnas wmarpuna. Haxoxngenwe o6partHoii | 0.5 | 0.5 | Panr marpuiib. 13.5 | Bompoc Ha [1], [2].[4],

9 Cucrembl M JmHeWHbIX ypaBHeHwidn ¢ M | 0.5 | 0.5 | Panr marpuusr. 13.5 | Bonpoc Ha [11, [2].[41],
nepeMeHHbIMH.  OCHOBHBIC  TOHSATHA U 9K3aMeHe [51.[611.[7]
onpenenenusi. Popmynsl Kpamepa. Pemenue
CHCTeM JIMHEHHBIX YpPaBHEHUH C ITOMOIIBIO
dopmyn Kpamepa.

10 | Teopema Kponekepa - Kamemmu. Merox | 0.5 | 0.5 | Pemenne cucremsr 13.5 | Bompoc Ha [11, [21.[4],
obpatHoit matpurpl. Meton [Maycca. YpaBHEHUN METOJIOM AK3aMEHE 5LI7]]

UTEepaIiH. '

11 | Cucrempr m gmHelWHBIX ypaBHeHnd ¢ n | 0.5 | 1 | dyamameHTanbHas 13.5 | Bomnpoc Ha [1], [2].[3,

IEpEMEHHBIMH. Cucrembl JIMHEMHBIX CHUCTEMA PEIICHUN. JK3aMEHE

OJTHOPOJIHBIX YPABHEHUM.

[51.[6]1.[7]




12 Mogens JleoutneBa mHoroorpacneBoii | 0.5 | 1 | Pemenue  3amau c | 13.5 | Bompoc Ha [1], [2].[4],
HKOHOMHKH. VICIIONIb30BaHUE CHUCTEM JIMHEHHBIX HKOHOMHUYCCKUM IK3aMeHe 511,071
YPaBHEHHI IPU PEIICHUN YKOHOMHYECKUX 3a/1a4. COJIep)KaHUEM ’

13 | BekTopsl Ha IUIOCKOCTH M B IpocTpaHcTBe. | 1 1 | Jluneitnas 3aBucumocts | 13.5 | Bonpoc Ha [11, [21.[4].
JivmHa W HampaBieHue BekTopa. [Ipoekuus u HE3aBUCHMOCTD IK3aMeHe [51,[7]
BEKTOpPa Ha OCh. BEKTOPOB ’

14 | Paznoxenue Bekrtopa mo Oasucy. Ckamspuoe | 1 1 | Cmemannoe 13.5 | Bonpoc Ha
IPOM3BEACHUE BEKTOPOB. BekropHoe MIPOU3BEICHNE IK3aMeHe 11121, 14
IIPOU3BEJICHUE BEKTOPOB. N-MEPHBIA BEKTOP U BEKTOPOB. [1]. [2]. 4],
BEKTOPHOE MPOCTPAHCTBO. PasMepHOCTh 1 Oa3uc [5].[6].[8]
BEKTOPHOI'O TpocTpaHcTBa. [lepexon Kk HOBOMY
6a3ucy. EBKIMI0BO IPOCTPaHCTBO.

HToro yacon 8 | 10 189 | Bompoc Ha

OK3aMCHC




6. O0pa3oBaTe/ibHbIE TEXHOJIOTUN

HJ’I?I AOCTHIXKCHUSA ITNNIAaHUPYEMBIX PE3YJIbTAaTOB OCBOCHUSA JUCHUIIIMHBI, UCIIOJIB3YIOTCA

Pa3INIHBbIC 06pa3OBaTeHBHHe TECXHOJIOTHH:

TPaJMLIMOHHBIC JIGKIMM W MpaKTHUYEeCKHe (CEMUHAPCKHE) 3aHATHSA C HCIOJIb30BAaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOJIOTHIl;
JCKIHS-UATIOT — COJEP)KaHHUEe IMOJACTCS 4Yepe3 CEPHUI0 BOMPOCOB, HAa KOTOPHIE CTYICHT
JIOJKEH OTBEYATh HEMTOCPEICTBEHHO B XOJI€ JICKITUH;
nokaan (pedepar) — CTyIeHT TOTOBUT KPAaTKOE COOOIIEHHE TTO BOIIPOCY TeMbI, 0(hOpMIISIET
paboTy B COOTBETCTBUU C TPEOOBAHUSMU U CHIAET €€ MPErnoJaBaTellto
OHJIAMH-3aHATHE — Pa3HOBUIHOCTh BEO-KOH(EpPEHIIMH, NMPOBEACHUE OHIAWH-BCTPEY WIIH
yepe3 MHTEpHET B peKHUME peaibHOTO BpeMeHU. Kaxaplil U3 y4aCTHHKOB HAXOIUTCS Yy
CBOET0 KOMIIbIOTEpa (CpElCTBA CBSA3M), a CBA3b MEXIYy HHUMH IOJJEPKUBACTCA Yepes3
HHTEpHET MOCPEACTBOM 3arpyaeMoro HpUIOKEHHUs, YCTaHOBIECHHOTO Ha KOMIIBIOTEpE
Kaxoro yuactauka (Zoom, Meet, Skype, Webex u ap.);
BUACOKOH(epeHuuss — ceaHc BuaeokoHpepenncss3u (BKC) — 310 TexHoOmorus
MHTEPAKTHBHOTO B3aUMOJICHCTBUS ABYX M 00Jiee YUaCTHUKOB 00pa30BaTEIBHOTO Mpolecca
Iuist oOMeHa nHpopMalel B peaJbHOM PEKUME BPEMEHH.

TexHonOTHUA ANEKTPOHHOTO OOYUYEHHUS - pealu3yeTcsl MPU TMOMOIIU SIEKTPOHHOM

oOpazoBarensHoii cpeapl COI'Y (mpu umcnonbzoBanuu pecypcoB DBC), B xome mpoBeleHHS
ABTOMATU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.

7. YueOHO-MeTOAMYECKOe 00ecTiedeHHe CAaMOCTOSITeJIbHOM padoThl.

CamoctosiTenbHasl padoTa 00yJaromuXCs SBISCTCS OAHUM M3 BUIOB YYCOHBIX 3aHSTHU.

CamocrosTenbHas pa60Ta IMpOBOAUTCA C LCJIbIO:

CHCTEMATH3allMA W 3aKPETUICHHsI TOJYUYEeHHBIX TEOPETHYECKHX 3HAHUH M MPaKTHYECKUX
yYMEHUH 00y4arouuxcs;

YIITYOJICHUSI U PACIIMPEHHS TEOPETUIECKUX 3HAHUM;

(dopMHpOBaHUS yMEHUI MCIIOJIB30BaTh CIPABOYHYIO JOKYMEHTAMI0O U CHEIHATIbHYIO
JUTEPATYPY;

(bopMHpOBaHUS CaMOCTOSITEIBHOCTH MBIIIJICHHUS, CIHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpeaIn3allu;

Pa3sBUTHSI UCCIIEAOBATENBCKUX YMEHUH.

CamocrosTenbHas paboTa 00yJaromuxcs OCyIIECTBIAETCS Ha NPOTSHKEHUH N3YUeHUs Beer
JUCLUIUIMHBL B COOTBETCTBUU C YTBEPKACHHOW B yueOHOM IUIaHE TPYAOEMKOCTBIO (JUIs
ouyHOH (opMbl 00ydeHus 216 4acoB) U COCTOUT U3:

paboThl CTYAEHTOB C JICKIIMOHHBIMH MaTepHajaMy, IIOMCKa M aHaju3a JUTEpaTypbl U
AJIEKTPOHHBIX HCTOYHUKOB HH(POPMAIINH TI0 33/IaHHON TeME;
BBITOJIHEHUS 3aJIJaHUH 111 camocTosTenbHoi padoTsl B OUOC COI'Y;
MOJITOTOBKH K DK3aMEHY.
Tembl 1 pOpMBI BHEAYAUTOPHOM CaMOCTOATENBHOM pabOTHI, €€ TPYJOEMKOCTD COAEPIKATCS

B pazzene 5, Tabm. 5.1.



MeToanuyeckne yKa3aHus 0 MPOBEIEeHUI0 MPAKTHYECKUX 3aHATHH

B Hauane MPAKTUYCCKOTO 3aHATHA CICAYCT O6paTI/ITI> BHUMAaHHUC Ha TCOPCTUYCCKUC
BOIIPOCHI 110 TEMC 3aHATHUA. HCpBOHa‘IaJIBHO HUOCT U3JIOKCHHUEC TCOPETUYCCKOTO MaT€puajlia TEMbIL
3aHATHA. 3aTeM B paAa€ BOIIPOCOB Ip€riogaBaTeiid CICAYCT CKOHLUCHTPHUPOBATH BHHMAHUEC Ha
OCHOBHBIX HACIAX TEMbI 3aHATH. BOHpOCBI JOJDKHBI BKJIHOYATh B cebs Ppa3indHbBIC Bapuallun
OJIEMCHTAPHBIX CHTyaHHﬁ, 0T06pa)KaIOH_II/IX OCHOBHBIC HJCH TEMBI 3aHATHUA B HX B3aMHOM
B3aMMOCBA3U. 3aI[aBaeMBIC BOIIPOCHI-3a4a4u JOJI’KHBI OBITh KOPOTKUMHW M MAKCHUMAJIBHO
IPOSABJIATE B CTYACHTAX UX COO6pa3I/ITeJ'IBHOCTI>.

Ilocme HpeHBapHTeHBHOﬁ 4aCTH CJICAYET HAYMHATH PEIIaTh 3agaydyu, MMCHOIINUX Oouee
JJIMHHBIC COCHapUU BSaHMOﬂCﬁCTBHﬂ OCHOBHBIX H,I[eﬁ TCMBI 3aHATH. HpI/I 9TOM CJIENYET n30erath
TPYAOCMKHUX 3aJayd, BKIIIOYAIOMIMX OCBOCHHE HC3HAUMUTCIIBHOI'O 4HCJIa IIPHEMOB. B mponecce
pemicHusd 3adadd  CICAYCT BCCrJa YBA3bBIBATL IAru aJroputMa peliCHUA 3aJadu ¢
TCOPCTUUICCKMMU OCHOBaMH H3Yy4YaCMOro ajJroputma Hu I[O6I/IBaTbCSI IIOHMMaHHuA MCXaHHU3Ma
HeﬁCTBHH HU3y4acMOI'o ajiropurma.

Paznuuaror ¢ppoHTAIBHBINH, HHAMBUAYAJLHBIH 1 KOMOMHMPOBAHHBIN ONMPOC.
@poHTATBHBII ONPoc NPoBOAUTCS B popMe Oeceibl MpenoaBares ¢ TPYIIoun.

On OpPraHu4YCCKHu COYCTACTCA C IMOBTOPCHUCM HpOﬁI{GHHOFO, ABJAACH CPCACTBOM IJIA
3aKPCIICHUA 3HAaHUU U YMCHI/Iﬁ Ero nocrouncTso B TOM, YTO Ha aKTUBHYIO YMCTBCHHYIO pa60Ty
MOKHO BOBJICYb BCCX CTYACHTOB TI'PYIIIIBI. I[J'IH 9TOr'o BOIIPOCHI HOJIKHBI HOIYCKATh KPATKYHO
(1)OpMy OTBCTa, OBITE JIAKOHUYHBIMH, JIOTUYCCKHU B3AUMOCBA3aHHBIMU JPYT C APYT'OM. C IIOMOIIBIO
q)pOHTaJII)HOFO orpoca nNpe€noaaBaTejib UMECT BO3MOXKXHOCTb IPOBCPUTH BBITTOJIHCHUC CTYACHTAMU
JAOMAIIIHETO 3a/laHUs, BBIACHUTD TOTOBHOCTDH I'PYIIIIbI K U3YUCHHUIO HOBOT'O MaTCpUaJia.

NuauBuayaJbHbIH ONPOC IPEAIoIaraeT 00CTOATEIbHBIC, CBI3HBIC OTBETHI CTY/ICHTOB Ha
BOMPOC, OTHOCAILIUICS K H3ydyaeMOMY y4yeOHOMY MaTepuany, MO3TOMY OH CIYXHT Ba)KHBIM
yueOHBIM CPEJICTBOM Pa3BUTHUS PEUH, MAMSITHU, MBIIUICHUS CTYIEHTOB. UTOOBI chenarh TakKylo
MPOBEPKY OoJiee TIIyOOKOM, HEOOXOAMMO CTaBUTh TEpes] CTYJACHTaMH BOIPOCHI, TpeOyromue
pa3BEPHYTOTO OTBETA.

BOHpOCLI AJIT AHAUBUAYAJIBHOTO  OIIpOCa  JOJIZKHBI OBITh YCTKHNMH, SCHBIMU,
KOHKPCTHbIMH, CMKHMU, UHMCTb HpHKHaﬂHOﬁ XapaKkTep, OXBATbHIBATH OCHOBHOI>'I, paHee
HpOfI,I[CHHBIfI MaTepuajl HNporpaMmbl. Hx COACPKaHNUEC MNOJDKHO CTHMYJIMPOBATH CTYACHTOB
JIOTUYCCKU MBICIIUTh, CPAaBHUBATHL, AHAJIWU3UPOBATHL, HJOKA3bIBATH, HO,Z[6I/IpaTB Y6CI[I/IT6IH:>HLIC
MNpUMCEPHBI, YCTAaHABJIMBATH NMPHUYNHHO-CJICACTBCHHLIC CBA3U, ACIIATH 000CHOBAHHBIE BBIBOJbI U
3THUM CHOCOOCTBOBATH O6’B€KTI/IBHOMy BBISIBJICHUIO 3HAHUM CTYACHTOB.

Bonpockl 00b14HO 3a/1a10T BCEW Ipymiie U 1nociie HeOOobIIoi nay3sl, HEOOXOIUMON s
TOTO, 4TOOBI CTYACHTHI MOHSUIM €r0 M MPHUTOTOBHIUCH K OTBETY, BBI3BIBAIOT JUIS OTBETa
KOHKPETHOT'O CTYJIEHTA.

IIucbMeHHasi MpOBepKa HApsAJy CYCTHOM SIBJISETCS BaXXHEHIIMM METOJIOM KOHTPOJSA
3HAaHUW, YMEHUIl U HaABBIKOB CTYAEHTOB. OJHOPOIHOCTH PabOT, BHINOJIHSIEMBIX CTYIEHTaMH,
MO3BOJISIET MPEIBIBIATH KO BCEM OJMHAKOBBIE TPEOOBAaHUS, MONBITAET OOBEKTUBHOCTh OLIEHKU
pe3yibTaToB 00yueHus. IlpuMeHeHne 3Toro Merosa JaeT BO3MOXKHOCTh B Hanbosiee KOPOTKHMA
CPOK OJTHOBPEMEHHO IPOBEPUTh YCBOCHHE y4eOHOro MaTepuayia BCEMH CTYJCHTaMHU TPYIIIHI,
OTpeeNIUTh HapaBIEHUS Il MHAWBUIYaJIbHOU PabOThI C KaXIbIM.



IIncrmennas IMMPOBEPKaA UCIOJB3YCTCS BO BCCX BUJAX KOHTPOJIA U OCYIICCTBIIACTCA KaK B
ayIUTOPHOM, TaK M BO BHEAYTUTOPHOU paboTe (BBIMOJHEHHUE TOMAITHUX 3aIaHHM ).

MeToanyeckre peKOMEH/IalUM 10 HANMCAHUIO peepaToB (A0KIAT0B)

Pedepar (moxman) — muceMeHHas paboTa 1Mo onpeAesieHHOM HaydHOH TpobiemMe, KpaTkoe
U3JI0KCHUE COJICPIKaHUsI HAYYHOTO TPYyJa WU HaydHOU mpoOiembl. OH SIBIISETCS IEHCTBEHHOM
(GOpMOH CaMOCTOSITEILHOIO HCCIICAOBAHMS HAYYHBIX MPOOJIEM HAa OCHOBE M3YYCHHUS TEKCTOB,
CHCHUATBHON JIMTEPAaTyphl, a TAaK)Ke Ha OCHOBE JIMYHBIX HAOIIOJCHUH, WCCICIOBAHWHA U
NPaKTUYECKOTro ombITa. Pedepar momoraer BrIpabOTATh HABBIKH M IPHEMbI CAMOCTOSITEIHLHOTO
HAYyYHOTO TIOMCKAa, TPAaMOTHOTO M JIOTHYECKOTO W3JIOKEHHs W30paHHOM mMpoOieMbl |
CHOCOOCTBYET MPHOOIIEHUIO CTYICHTOB K HAYYHOU JIESTEIbHOCTH.

[TocnenoBarenbHOCTh PaOOTHI:

1. Br16op temsl uiccnenoBanus. Tema pedepara BEIOMpPAETCS CTYJACHTOM Ha OCHOBE
€TI0 HAY4YHOI'O HHTCpPECA. Taxxke IIOMOIIIb B BI)I60pe TEMBbI MOXKCT OKa3aThb MMPEroaaBaTeiib.

2. [InanupoBanue uccienoBaHus. Britoyaer cocTaBieHHE KaJCHAAPHOTO IUIaHA
HAYYHOTO WCCJIEIOBaHMA W IulaHa mpeanonaraemMoro pedepara. Kanengapubii 1uian
WCCJICIOBAHMS BKJIIOYAET CJEAYIOIIME JJIEMEHTHI: BBIOOP M (popmynupoBaHHE MPOOIEMBI,
pa3pa0oTKa IUIaHa HWCCIENOBaHHUS M MpeABapuUTeIbHOro IiaaHa pedepara; cOOp U U3ydeHHUE
MCXOJHOI0 MaTepuaia, MOUCK JUTepaTyphl; aHaliu3 COOpPAaHHOrO MaTepuaja, TeopeTHdecKas
pa3zpaboTka mpoOJIeMbl; COOOIIEHHE O MPEABAPUTENBHBIX pe3ylbTaTaX HCCICA0BaAHUS;
TUTepaTypHOE 0OPMIICHHE HCCIISI0BATEIBCKON MTPOOIIEMBI; 00CYKICHHE padOoThI (Ha CEMUHApe
U T. IL.).

[Tnan pedepara xapakTepusyeT ero cojepkanue u cTpyktypy. OH JOKEH BKIIOYATH B
ceOsi: BBeJICHHE, TJe OOOCHOBBIBACTCS AKTYAIbHOCTh MPOOJIEMBI, CTaBATCSA IIeNIb W 3ajadud
UCCIICIOBAaHMS; OCHOBHASI 4aCTh, B KOTOPOI PacKphIBAETCS CO/IEpKaHNe TPOOTIEMBI; 3aKITI0OUEHHE,
ry1e 0000IAI0TCS BBEIBOJIBI 110 TEME U JAFOTCS MPAKTUICCKUE PEKOMEH TAIIHH.

3. [Touck u wm3ydyeHue nutTeparypbl. (s BbISABICHHS HEOOXOAMMOW JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY WM K mpemnonasarento. [logobpannyto nuTepaTypy clieayer
3adukcuposath corinacHo 'OCT no OubnnorpapuueckoMy OnuCaHUIO IPOU3BEICHUN MeUaTH.

Jlst pazpaboTku pedepara J0CTATOUHO U3yUdeHne 4-5 BaKHEUINX CcTaTel 1Mo n30paHHOM
npobneme. Ilpu wu3ydeHun muTepatypsl HEOOXOAMMO BBIOMpATh MaTepual, HE TOJIBKO
MOJTBEP K TAIOIIHNIA TIO3HIIMIO aBTOpa pedepara, HO U MaTepHa ISl TIOJIEMHUKH.

4.00paboTtka Marepuana. [Ipum o0paboTke MOTYy4YEHHOrO Marepuaja aBTOP JOJDKEH:
CUCTEMATU3UPOBATE €T0 IO pa3aciiaM, BBIABUHYTH U 000CHOBAaTh CBOM THUITIOTE3bI; ONPECACIUTD
CBOIO TTO3UIIHNIO, TOUKY 3pEHUS TI0 PACCMAaTPUBAEMOI MPoOIIeMe; YTOYHUTh 00BEM U COJIepIKaHNE
MOHATHIA, KOTOPBIMH TIPHUXOJUTCS OIEPHPOBATH TNPU pPa3pabOTKe TeMbI, CcHOPMYITHPOBATH
OTpefieieHuss ¥ OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOIIUE PE3YNbTAaThl  HCCIIEIOBAHUS;
OKOHYATEJIbHO YTOUYHUTE CTPYKTYPY pedepara.



5. Odopmienue pedepara. [Ipu odpopmiernn pedepara peKOMEHyeTCsl TPUIEPIKUBATHCS
cnenyromux npaBwi: CiemayeT mucaTth TO, YTO €T BBIPA3HTh CYIIHOCTH MPOOJIEMBI, €€ JIOTHKY;
[Tucath cTporo mocienoBaTeNbHO, JOTUYHO, JOKA3aTeIbHO (IO CXeMe: Te3UC — 0OOCHOBAHUE —
BbIBON); Ilucarh, BeIpakasi CBOIO MO3UIIMIO, MPOIATAHANUPYS MOJYYCHHBIE pe3ynbTathl; [lucarsh
OCMBICJICHHO, COOJIOJIasi TpaBWja TpaMMAaTHKH, HE 3JIOYNOTpeOisis HayKooOpa3HbIMU
BBIPAKCHHSIMH.

Pedepar BbIMONIHAETCS B COOTBETCTBUHU C TPEOOBAaHUSAMHU CTAHIAPTOB, Pa3pabOTaHHBIX IS
JAHHOTO BHJA TOKyMEHTOB. PaboTa momkHa OBITH BBIMIOJMHEHA Ha 0enoil Oymare CTaHIapTHOTO
mucta A4. Tekct pomxkeH OBITh OTHEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM pElIaKTope
MicrosoftWord u oTBeuarh cienyromuM TpeOOBAaHUSAM: HapaMeTphl MOJICH CTPaHMIl JOJKHBI
OBITH B Mpejenax: BepxHee u HKHee — o 20 Mm, npaBoe — 10 mm, eBoe — 30 MM, mpudT —
TimesNewRoman , pazmep mpudra — 14, MeKCTPOUHBIN HHTEPBAI — MOJTyTOpHBINA. Hymeparus
CTpaHUll B pedepare [0JKHA OBITh CKBO3HOW, HauyuMHas C TpeThel cTpaHuil. Homep
NpOCTaBIseTCs apaOCKUMHU TU(PPaMU CHU3Y KaXKJJOW CTPaHMIIbI CIIPABa.

HpI/I H3JIOKCHUHU MaTCpHrajia H€O6XO,Z[I/IMO MNPpUACPKUBATHCA IIPUHATOIO I1JIaHaA.

bubnuorpaduueckuil CMCOK COCTaBISETCS Ha OCHOBE MCTOYHUKOB, KOTOpBIE ObLIN
MPOCMOTPEHBI M M3Yy4Y€HBI CTYACHTOM MpH Hamucanuu pedepara. J[aHHBIA CIHCOK OTpa)kaeT
CaMOCTOSITEJIbHYI0 TBOPYECKYIO pabOTy CTYAEHTa, YTO IO3BOJISIET CYIAUTh O CTENEHU €ro
NOJATOTOBKM M YIJIyOJIeHMM B BBIOpaHHYIO TeMaTHKy. Bcs HcCmoib30BaHHAs JHTEparypa
pa3Meniaercs B CIEAYIOIIEM MOPAJKE: 3aKOHOJATENbHbIE aKThl, IOCTAHOBJIEHUS, HOPMAaTUBHBIC
JOKYMEHTBHI; BCSl yueOHasi TuTeparypa B ajapaBUTHOM MOPSIKE, 3aTEM CPEJICTBA EPUOTUICCKOM
neyaTH B aln(aBUTHOM MOPSIKE; HCTOYHUKH U3 ceT MHTEepHeT.

Tembl pedepaToB (I10KJIaT0B)
['eomeTpuyecknii CMbIC 3HaKa MHOTOYJICHA.
Mogaens JIeoHThEBa MHOTOOTPACIIEBOM 3KOHOMUKU
Omneparuu HaJ MHOTOWIeHaMu. Anroput™m EBkinna.
Yucna ®uboHayyn. 30JI0TOC CCUCHUE.
VY IUBHUTEIBHOE YUCIIO ITH.
Maruueckue KBaaparhbl.
3HaMEHUTHIE 3a7[a41 IPEBHOCTH.
NHTynuus nu MareMaruka.
[TapaGononasl. I'enepbanonas.
10 CBs13b MaTEMaTUKH C IPYTUMU HAYKaMH.

CoNR~WNE

8. OneHo4YHBIE CPEACTBA AJIsl TEKYIIEro KOHTPOJISA YCIIEeBAeMOCTH, IPOMEKYTOYHOM
aTTecTally 10 UTOTaM OCBOCHMS IMCIHMIIJIMHBI.

Bomnpocsl k 3k3ameHy

1.PaccrosiHre Mexay NByMsl TOYKAMH Ha MJIOCKOCTH.
2.Jlenenue oTpe3ka B JAHHOM OTHOIIECHUH.

3.ypaBHeHI/IC JIMHHH. HCKOTopBIe 9JICMCHTApPHBIC 3a/1a4H.



4.Y1noBoit k03hHUIHEHT MpSIMO. Y paBHEHHE MPSMOU C YIIIOBBIM KOA(DPHUITHEHTOM.
5.001m1ee ypaBHEHHE NPSIMON. Y paBHEHHE MIPSMOI B OTPE3Kax.
6.Y101 MeXIy ABYMsI IPSMBIMH.

7.Y cnoBue napauieIbHOCTU U MEePIEeHANKYISIPHOCTH MPSMBIX.
8.YpaBHEHUE NPAMON NPOXOASILEH Yepe3 OJIHY TOUKY.
YpaBHeHHE NPSIMOM, TPOXOIALIEH YEPES JIBE TOUKHU.

9.IlonsipHas cucrema KOOpAMHAT

10.CBs13p MEX1y NOJISIPHBIMU U IIPSIMOYTOJIBHBIMU KOOPAMHATaMHU.
11.0xpyXHOCTH

12.9nmunc

13.I'uniepboa

14.ITapabona

15.0npenenureny KBaApaTHBIX MaTpULL.

16.CBoiicTBa OnpeeTUTEIICH.

17.Crioco0b1 BEIYUCTICHUS ONIPeIeIUTENeH.

18.OcHOBHBbIE CBEJIEHUS O MAaTPUIIAX.

19.0nepanuu Hax MaTpUIIAMU.

20.2nemMeHTapHbIC TPEOOPa30BaHUS HAJ MATPUIIAMH.
21.06patHas marpuna. Haxoxaenue oOpaTHOM MaTpULIbI.

22. IloHATHe BEKTOpa Ha MIJIOCKOCTH.

23. JluneitHbIe orepariy ¢ BEKTOPaMH B TEOMETPHUECKOH Gopme.

24. TIpoekius BEKTOpa Ha OCb U €€ CBOMCTBA.

25. CxanspHoe npousBeneHue. OnpeeneHne, CBOMCTBA.

26. Bpruuciienue cKaasipHOro MpOu3BEICHNUS B KOOPAMHATHOM (opme.
27. JlnHa BEKTOpa, HANPABJISIOIINE KOCHHYCHI BEKTOPA.

28. Yros1 MeXy ABYMS BEKTOPaMHU.

29. BekTopHoe pou3BeACHHE, ONPEICICHIE, CBOMCTRA.

30. Beruncienue BEKTOPHOTO MPOU3BEICHUS B KOOPIMHATHOM (hopme.
31. KomrutanapHOCTh Tpex BeKTOpOB. CMeEIIaHHOE TPOU3BEICHHE BEKTOPOB, OIpEesieHHE,
CBOWCTBA.

le/lMeprIe 3alaHUA 11 KOHTPOJbHBIX paﬁoT
YPaBHeHI/Ie JJUHHUHU HA IINIOCKOCTH

[Tpumep. Haiitu ypaBHeHue npsMol, npoxosiueit uepes Touku A(1, 2) u B(3, 4).
X=X — Y-V
Xy =X Yo=Y

[Tpumenss popmyny , TOJTy4aeM:



4-2

-2= x—1
Y 3 "D
y—=2=x-1
x—y+1=0

[Tpumep. 3amano obmiee ypaBHeHue mpsmon x—y+1= 0. HaliTu ypaBHeHHME 3TOW TpPsIMOU B
OTpe3Kax.

c=1 —f+%:1, a=-1, b=1.

[Tpumep. CocTaBUTh ypaBHEHHE MPSAMOM, Mpoxoismied uvepe3 Touky A(-2, -3) u Hayaio
KOOp/JMHAT.

VpaBHEHHE MPSAMO UMEET BUIL: A VTN exa = y1=0; X2=-2;y2=-3.
X=X Vo™
x-0 _y-0 S 3x—2y=0.
-2-0 -3-0 -2 =3

[Mpumep. OnpenenuTs yroia MeXAY NpsAMbIMH: Y = -3X + 7; Yy =2X + 1.

1-(=3)2|
[pumep. dansl Bepmmabl Tpeyroiabauka A(0; 1), B(6; 5), C(12; -1). HaliTu ypaBHEHHE BBICOTHI,
IIPOBECHHON 13 BeplIUHbI C.

ki=-3; kp=2 tg@:‘ﬂ—l; ¢ =nl4

-0 y-1

x 1
Haxonum ypaBHeHue croponsl AB: —— = =——;

y—1, — .
_ Y7 Ax=6y-6:;
7 y

9

il
6-0 5-1 6

2x—-3y+3=0; y:§x+1.
Hckomoe ypaBHeHHe BhICOTHI uMeeT BuI: AX + By + C=0 mwmu y = kx + .

_ 3 _ 3
k= 5 Torma y = —5x+b. T.x. BbIcOTa TIpoxoauT 4epe3 Touky C, TO ee KOOpAMHATHI

YAOBJIIETBOPSIIOT JaHHOMY YPaBHEHHIO: — 1 = —%12 +b,otkyna b =17. Utoro: y = —%x +17.

OtBet: 3X + 2y - 34 =0.
/151 caMOCTOAATE/ILHOTO PelleHUs:
CocTaBHUTh ypaBHEHHE NPAMOii, Mpoxosmeil uepes Touky A(5;1) mox yraom 45° k ocu Ox.

Hana npsimast 2X+ 5y —1=0. CocTaBuTh ypaBHEHHE MPSAMO¥i, TPOXOAsIIeH yepe3 Touky M(-1;3)

Hansl Bepmmabl TpeyronsHuka A(-1;3); B(3:;-2) u C(5;3). CoctaButh ypaBHEHHE BBICOTHI,
OIYIIEHHOM U3 BeplinHbl A Ha ctopoHy BC napamienbHO JaHHON IPSIMOH.

Hansl BepmmHbl TpeyroiabHuka: A(3;0), B(-5;6) u C(-4;1). OmnpenenuTs IIMHY MeIWaHBI,
IIPOBEJEHHON U3 BepinHbI C.

Hanbl BepmuHbel TpeyroibHuka: A(3;5), B(-3;3) u C(5;-8). OmnpenenuTh IIHHY MeIUaHBI,
IIPOBECHHON 13 BepIIHHBI C.

Haiitu yrioBele KO3()(HUIMEHTHI TPSAMBIX H ONPEACINTh, KaKhe W3 JAHHBIX MPSAMBIX
NEePICHAUKYISAPHBL TpsiMoii 2X—y+3=0 1)4x+8y+17=0; 2)4x-8y-11=0; 3)

1 X oy
=—=X+6; 4)y=-2Xx-75)—+==1
y=-3 )Y TR
Hansl Bepunnabl TpeyroiapHuka A(3;0); B(-5;6) u C(-4;1). CoctaBuTh ypaBHEHHE BBICOTHI,

OIIYIIEHHOM U3 BeplnHsbl C.



Hansl Touku A(2;4) u B(-2;6). Haiitu cymmy KoopauHaT cepeuHbl oTpe3ka AB

3amucarh ypaBHEHHE TPSIMOA, Ipoxo e uepe3 Touky A(-3;3)

Onpene.ﬂnTe.nn H MaTpUuIlbI

1 0 3 1 -1
[lpumep. anbimatpuusiA=|2 4 1|,B=|3 ,C= 2 | wuncino o= 2. Haittu A"B+aC.
1 -4 2
1 2 1 1 2 [-1+2-34+1-2 9
AT=|0 4 -4|; ATB=04—-3 {01+4342:4;
31 2 3 1 2 3-1+1-3+2-2 10
) 7
oC=| 4 |; ATB+OLC_{4 + 4 | =] 8
2 12

[Ipumep. Haittu npousseaenue matpui A = | 4 | u B = (2 4 1).
3
1 1-2 1-4 1-1 2 4 1
AB=[4|(2 4 1)=]4-2 4.4 4.1|=|8 16 4]|.
3 3-2 3-4 3-1 6 12 3

1
BA=(2 4 1)|4|=21+44+13=2+16+3=21.
3
1 2 1
[Tpumep. Beruucnutes onpenenurens MaTpuiii A= |0 -2 3
301 1
1 2 1
0 -2 3:1-‘_2 3‘—2-‘0 3+1-‘0 _2‘:(—2-1—1-3)—2(0-1—3-3)+(0-1+3-2):
s 1 301 31
=-5+18+6=19.

1 2
[Tpumep. /lana marpuna A = (3 4] , HaiiTn ob6paTHyI0 AL,
detA=4-6=-2.

M11=4; M= 3; M21= 2; M2o=1
X11=-2;  X12=1; X21=3/2;  Xoo=-1/2

—2 1
Taxum oOpasom, A'lz( j .
3/2 -1/2

[Ipumep. OnpeaenuTs paHT MaTPHUIIHL.



1 0 0 0 5
1 0 00 5 1 5 I 5

0 00 0 O0f~ ~ , =11-10=120=>RgA =2
2 0 0 0 11) \2 11 2 11

2 0 0 0 11

JJ1s1 cCaMOCTOAITE/IbHOIO PEelIeHH:.
Haiitu anrebpanueckue JOMOTHEHHUS YJIEMEHTOB 3-TO CTOJIOA MAaTPHUIIBI

2 -1 1
A= |0 1 -2
1 0 1
2 -1 1
Onpenenutsb panr matpunpl. A=|[3 1 0
1 2 -1
BbraucnuTe onpenenuTens, pa3iokuB €ro 1o 3JeMEeHTaM 2-i CTPOKH
1 2 -3
A= 3 -1 4
2 0 -2
1 2 01 1
Haiitu npoussenenne matpun A=|3 4 ,B=|1 -1
5 6
YHpocTUTh U BEIYUCIUTD ONPEAETUTENb
2 -1 3
A=]1 4 1
-1 2 0
3 57
Onpenenuts panr Matpunbl.| 1 2 3
1 35
1 21 3 4
Onpenenuts panr Mmatpunel. |3 4 2 6 8|~
1 21 3 4
01 -1
Haiitu maTpuny, oopatayto nanHor A=|1 0 2
32 0
1
2 1
Haiitu matpunty C=AB",rne A=|-1 4 ,B =1 O ’
0 6 3 2
1 2 -1
Borunciauts A2, ecmt A=| 3 -1 2

-2 -3 0



Breranciuts matpuiry D=ABC, rae

3 2 -1 2
A=|1 1 2 |B=[1], C=@1 0 5)
30 3 1
YHpOCTI/ITB W BBIYUCIIUTD OIIPEACIIUTEIID
2 -1 3
A=|1 -2 -
-3 0 4

Pemenne cucreM JTMHEHHBIX yPABHEHU I
[Mpumep. HaiiTu pemenne cuctemsl ypaBHeHu# o opmynam Kpamepa:

Sx-y—z=0
x+2y+3z=14
4x+3y+2z=16
5 -1 -1
A=l 2 3|=5(@-9)+(2-12)-(3-8)=-25-10+5=-30;
4 3 2
0 -1 -1
Ai=114 2 3| =(28-48)—(42-32)=-20-10="-30.
16 3 2
X1=A1/A=1;
5 0 -1
Ar=11 14 3| =5(28-48)— (16 —56) =-100 + 40 = -60.
4 16 2
X2 = AofA =2;
5 -1 0
Az=1{1 2 14/ =5(32-42)+ (16 —56) =-50 — 40 =-90.
4 3 16
X3 = As/A = 3.

IIpumep. Pemnts cucreMy TMHENHBIX ypaBHEHUN MeToI0M ['aycca.
2%, +x, —x; =5
X, —2x, +3x; =-3

Tx, +x, —x; =10
CocTaBUM pacIIMPEHHYIO MATPHILY CUCTEMBI.

2 1 -1 5 1 -2 3 -3 1 -2 3 -3 1 -2 3 -3
A*=1 -2 3 -3(~/2 1 -1 5 |~/0 5 -7 11|~(0 5 =7 11
7 1 -1 10 7 1 -1 10 0 15 -22 31 o 0 -1 -2

Takum O6p330M, nucxoaHasa CUCTEMa MOXKCT OBITh MpeaACTaBJICHA B BUIC:



X, —2x, +3x; =-3
5x, =Tx; =11 , OTKyJa TIoJlydaeMm: X3 = 2; X2 =5; X1 = 1.
—x;=-2

JJ1s1 caMOCTOATEIBLHOIO PeLICHHA
Pemmmts cucremsl metooM ["aycca, o ¢opmynam Kpamepan meTo0M 00paTHON MaTpPHIIBI

Sx-y—-z=0
x+2y+3z=14
4x+3y+2z=16
x+3y—-6z=12
3x+2y+5z=-10
2x+5y—-3z=6
x+3y—-6z=12
3x+2y+5z=-10
2x+5y-3z=6
x+3y—-6z=12

3x+2y+5z=-10
2x+5y—-3z=6

BekTops!
[Mpumep. Haiitu (5a + 3b )(2a - b ), eciu |c7| =2, ‘Z;‘ =3, alb.

10G-G-5d-b+6d-5-35 -5 =10[a’ ~3fp| =40-27=13,
r d-d=laf =4, b-b=|p[ =9, a-b=0,
[pumep. Haiitu yrom Mex iy BEKTOpaMu d 1 b , €CIIN é:f+2j+3l€,5 :6z7+4]—21€.
Te. d=(1,23), b=(6,4,-2)
i-b=6+8-6=8:
] =1+4+9 =14; \g\zm:ﬁ.
8 4 2

8
J14456 214414 14 7

cosQ =

= arccos 2
» 7

[pumep. Haiitu ckansipHoe npousBeneHue BeKTopoB 2d +3b +4¢ u 5a +6b +7¢ , ecnu

al =1, [B[=2, J¢=3, au?:mz:z%a:%

(2G+3b+4¢)(5a+6b+7¢)=10G-G+12a-b+14d-¢ +15a-b +18b -b+21b -¢ +

+20G-G+24b-C+28¢-C=10G-G+27d-b+34G-C+45b-C+18b-b +28C-¢=10 +



+27+51+ 135+ 72+ 252 =547.
Hpumep. HaiiTi BeKTOpHOE NPOHM3BEICHNE BEKTOPOB & = 2i + 5/ + ku

b=i+2j-3k.
=(2,51); b=(1,2-3)
i j ok
. 5 1] 2 1] s S
xb=[2 5 1|=i —J +k =—17{+7] -k .
2 -3 1 - 2
1 2 -3

Ipumep. JlokasaTh, 4dTO BEKTOpH d=7i —3] + 2k, b=3i- 77+ 8k u
C=i—j+ k KOMHJ‘IaHapHLI
I -1 1
[ -7 8|~|0 —4 5 |, T.K. BEKTOPHI JUHEHHO 3aBUCUMBI, TO OHU KOMILJIAaHAPHBI.
-3 2 0 4 -5

H[ YUMCED. Haittn Iiomaab Imapajuicejorpamma, IIOCTPOCHHOI'O Ha BCKTOpax
a-+ 35; 3a +l;, eciu |Ez| = ‘l;‘ =1; a’b =30°,
(G+3b)x(3d+b)=3axd+dxb+9bxa+3bxb=-bxd+9bxad=8bxa
S = 8fp|dlsin30° = 4 (ex?).

I[JIH CAMOCTOATEJIBHOIO PCIICHUSA

- - -

Haiitu yinny Bexktopa a =31—-4 |
JlaHbI BEKTOPHI A = (— 3;4;1) ub= (1;1;1). Haiitu ckansipHoe npoun3Be1eHUE BEKTOPOB

JlaHbI BEKTOPHI g = (— 2;3;4) " B = (1;1;0). Haiitu BekTOpHOE TIpOM3BEIEHNE BEKTOPOB
JIoKa3aTh, 4TO BEKTOPHI d = —i +3] + 2k , b =2i - 3] - Aku € =-37 +12] + 6k
KOMILJIAaHAPHBI.

Boruncnuts miomnaas TpeyroiabHuka ¢ Bepimaamu A(7,3,4), B(1, 0, 6),C(4, 5, -2).
Haiitu yron Mexxay BEeKTOpaMu d U b,ecmn a=2i + j-3k, b=2i+4j -k

HpnMep bl IK3AMCHAIIMOHHBIX OUJIeTOB

JK3aMeHalMOHHBbIH Onier Nel
Kadenpa maremaTiieckoro ananmusa
Hucuunnuna Jlunetinasa ancebpa
@akynpreT  IKOHOMUYECKUL
Hanpasnenue Sxonomuxa
Kypc 1
1. HUccnenoBanue GopmMbI TUTIEPOOITHI.

2. KommnaHapHBI T4 BEKTOPHI &, 6, c?
a={3-21},b={211},¢c={3-1-2}.

3. Breuauciauthb OIPCACIIUTCIIb:



N N N W
N N W DN
N W NN
w N“.N N

DK3aMeHAIIHOHHBIN OnJyier No2

Kadenpa maremaTinueckoro ananusa

Hucuunmna Jlunelinas aneebpa

®DakynbTeT  IKOHOMUYECKUU

Hanpasnenue Ixonomuxa

Kypc 1
1. Kanonuyeckoe ypaBHEHHUE ILIUIICA
2. Paznoxenue BekTOpa 1o 6a3ucy B MPOCTPAHCTBE
3. Pemuts cuctemy ypaBHeHuit merogom Kpamepa:

2X1—X3 :1
2X1+4X2 — X3 =1
— Xy +8Xy +3X3 =2

DK3aMeHaAlMOHHBIN ouaer N3

Kadenpa maremarnyeckoro anaamsa

Hucuurmuna Jlunetinas aneebpa

QakynpTeT  DKOHOMUUeCKuUll

Hanpasnenue Jxonomuxa

Kypc 1
1. UccnenoBanue GopMBbI IUTUIICA.
2. JluneliHbIe orepary ¢ BEKTOPaMH B TEOMETPHUSCKOH opme.
3. BbIUuCINUTH OMpeenuTeNb:

1 -2 1 4

1 -2 -1 2|
2 -4 1 77
6 -12 -3 15

9. VYueéHO-MeTOAMYECKOEe M HMHPOPMALIMOHHOE 00ecTiedeHne TUCIUTIINHBI (MOTYJIsl)

a) OCHOBHAs1 JIUTeparypa:

1.2.b. Bunbepr. Kypc anredpsl. Mocksa, MITHMO, 2013, 592 ctp.— Pexxum nocryna: no
noxnucke. — URL: https://biblioclub.ru/index.php?page=book_red&id=63299

2.AN. Koctpukun. Beenenune B anredpy. Yacts 1: OcHoBsl anredpsl. Mocksa, MITHMO,
2012, 272 crp. —URL: https://biblioclub.ru/index.php?page=search_red

3.Munopckuit Bacunuii IlaBnosuu COOpHMK 3agad 1O BhICHIEH MaTeMaTuke, y4deOHOe
nocobue. 3. duzuko-marem.mut-pol, 2010;



https://biblioclub.ru/index.php?page=search_red

4. A.T' Kypom. Jlekmuu mo oOmieii anreOpe. Mocksa, Jlanp, 2007, 555 ctp. — URL:
https://biblioclub.ru/index.php?page=book_red&id=220855

5. A.M.Koctpukun (nox penakmnueii). CoOopHUK 3a1a4 1o anredpe. Mocksa, MITHMO, 2009,
408 ctp. —URL.: https://biblioclub.ru/index.php?page=search_red

0) /{lonoanumensvnan numepamypa
6.B.A. KoiibaeB OcHoBbl anreopsl. —Bmagukaskas: COI'Y, 2005(\\icd\books\math\Anre6pa

u I'eomerpus)

7.Kpemep, H.III. JIuneiinast anredpa: y4eOHHK u MPAKTUKYM TUTS
aKaJieMu4ecKorodakanaBpuata— 2-¢ W3l., HCIp. W gon.— Mocksa: M3nmarenbcTBo
IOpaiit, 2014.— 304c.— //3BC Opaiit -[URL: https://urait.ru/book/lineynaya-algebra-
380234

8.Unbnn B.A., Ilozusk DO.I'. Jluneitnas anrebpa. M.: ®Pwusmarmiur, 2001- URL:
https://biblioclub.ru/index.php?page=search red

B) IporpamMMHoe obecnieduenue 1 UHTepHeT-pecypceb:

Humepnem-pecypcut

1. Dnexrponnas 6ubnmoreka auccepranuu u apropedeparos PI'b (OB PI'b)
(https://dvs.rsl.ru).

2. OBC «YuuBepcuterckas oubnmmoreka online» (https://biblioclub.ru).

3. OBC «Hayunast snektponHas 6ubnmmoreka eLibrary.ru» (http://elibrary.ru.)

CocTaB JINIEH3NOHHOTO ¥ CBOOOHO PACTIPOCTPAHSIEMOT0 MPOTPAMMHOT0O
o0ecrnevyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOU3BOACTBA

Ne HaunmMeHoBaHue Ne norosopa (JmueH3us)
n/n

Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) or
1. 04.2016 .

OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
2. 04.2016 .

10. MaTepI/IaJII)HO'TeXHI/l‘leCKOE OCHAIICHHUE TUCHUIIIMHBI

HpOBC,Z[CHI/IC JICKOHMOHHBIX U CEMHUHAPCKUX 3aHATHH MO JUCLUMIUINHE OCYIICCTBIISICTCS B

CIIEYIOIINX ayJUTOPHSIX:

VYueOHas ayquTOpHs ISl IPOBEICHHS 3aHATHI JIEKIIMOHHOTO THIIA: MPENOaBaTeIbCKHIA CTOI;
CTYJ; CTOJBl OOyYaroIIMXCsl; CTyJbs; Kadeapa, KJIacCHasg JOCKa, JIEMOHCTPAlMOHHOE
00Opy/iOBaHUE - MYJIbTUMEIUWHBIA KOMIUIEKC (IPOEKTOp, HKpaH), HOYTOYK, KOJIOHKH,
nporpammuoe obecriedenue:Windows 8.1 Professional; OfficeStandard 2010; AntuBupycHoe
nporpammuoe  obecriedenne  KasperksyTotalSecurity; CucremMa moncka  TEKCTOBBIX



https://biblioclub.ru/index.php?page=search_red
https://urait.ru/book/lineynaya-algebra-380234
https://urait.ru/book/lineynaya-algebra-380234
https://biblioclub.ru/index.php?page=search_red
https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/

3aMMcTBOBaHUN «AHTUIUIaruaT.BY3»; IIporpamma mist O9BM «baHk BOIIpOCOB Ai1si KOHTPOJIS
sHanuii»; Koucynasrant [moc; I'apant; Moodle, CiscoWebex; yueGHO-HarIsIIHbBIE TTOCOOHS

VdeOHbIe ayTUTOPHH ISl 3aHSITUH CEMHUHAPCKOTO THUIA, TPYIIOBBIX M WHIAMBHIYaTbHBIX
KOHCYJIbTAIIH, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHON aTTECTAIlMU: TIPENOIaBaTeIbCKHA CTO,
CTYJI;, CTOJIBI OOYUAIOIIMXCS; CTYJbs; Kadeapa; KiaccHas T0CKa, MYJIbTHMEIHIHHBIA KOMIUIEKC
(mpoekTop, 9KpaH), HOYTOyK, KOJOHKH, mporpamMmuoe obecneuenuc:Windows 8.1
Professional;OfficeStandard 2010; AHTHBHPYCHOE IPOrpaMMHOE obecrieucHmue
KasperksySecurityCloud; Cucrema morcka TEKCTOBBIX 3aMMCTBOBaHHU «AHTHIUTarHat.BY3y;
[Iporpamma miist 9BM «baHk BONpOCOB JJis1 KOHTPOJIsSl 3HaHM»; KoHcynbTaHT 1mtoc; ['apaHr;
Moodlex;

Jlaboparopus- KOMNBIOTEPHBIM  Kjacc g TEKYLIEro KOHTPOJs  (TECTUPOBAHUE):
MPEMoAaBaTeILCKUIA CTOJ, MPEMOAaBATeILCKHMA CTYJ, CTOJBI 00YJAIOIINUXCS, CTYIbs, KIIacCHas
JIOCKa, MYJIbTUMEIUHHBIN KOMIUIEKC (ITPOEKTOp, 3kpaH), kosoHkH, [IK mpenonmaBarens, T1K
obyuaromuxcst, nporpammaoe obecrmeuenne: Windows7.1 Professional;OfficeStandard 2016;
WinRar;MicrosoftVisio; MicrosoftVisualstudio; KasperskySecurityCloud; KoncynabsrantIlioc,
I'apant, Ilporpamma mns OBM «baHk BOIpOCOB AJjii KOHTPOJs 3HaHUM», Cucrema moucka
TEKCTOBBIX 3aMMCTBOBaHui «AnTHIUIaruaT.BY3», Moodle, x;

ITomereHus 111 CaMOCTOSITEIbHOM pa6OTBIZ

- KOMITBIOTEPHBIH KJIacC ¢ JOCTYIIOM K pecypcam ceTH/HTEepHEeT: mpernoaaBaTe/IbCKUil CTOJ,
NPEToAaBaTeIbCKUN CTYII, CTOJBI O0YYAIOIIUXCS, CTYJIbs, KIACCHAs J0CKA, MYJIbTUMEIHIHBIN
KOMIUTEKC (TIPOEKTOP, 3KpaH), konoHkH, [TK npenonasaresns, ITK oOyuaromuxcs, mporpaMMHOe
obecieuenne:Windows7.1  Professional;OfficeStandard  2016;  WinRar;MicrosoftVisio;
MicrosoftVisualstudio; KasperskySecurityCloud; Koucynsrautllntoc, I"apant, IIporpamma st
OBM «baHK BONpPOCOB /JIsi KOHTPOJIS 3HaHUI», CHCTEeMa MOMCKAa TEKCTOBBIX 3aMMCTBOBAHHI
«Antumiarnar.BY3, Moodle, x;

- OMOIMOTEKa, B TOM YHCIIC YMTATBHBIHN 3] CTOJIBI, CTYJIbsI, KOMITBIOTEPHI (B T.4. C BBIXOJOM B
uHTepHeET, foctynoM B OMOC), nporpammuoe obecnieuenue: Adobeflashplayer 31; Adobereader
10; Java 6.0;K-Lite CodecPack; Winrar; MicrosoftOffice 10; MicrosoftVisio 10;
MicrosoftVisualstudio;Koucynsrant mmmoc. Moodle, X; ydeOHble H Hay4Hble (DOHIBI
oubmuoreku COI'Y, mocTyn K 3eKTPOHHBIM OUOIHOTEUHBIM pecypcam:

OBbC "YHuBepcuterckas oudanorexa Online”http://www.biblioclub.ru

OnekTponHas oubimoreka auccepranuii PI'b (OBJ] PI'B) https://dvs.rsl.ru

DnexTponHas oubnmoreka «KoHCympTanT cryaeHTa» http://www.studmedlib.ru/

Hayunas anekrponnas oudnnoreka eLibrary.ruhttp://elibrary.ru

basa mannsix «9BC elibrary»http://elibrary.ru

Onekrponnas oudnanoreka «tOpaiTyhttp://biblio-online.ru



http://www.biblioclub.ru/
https://dvs.rsl.ru/
http://www.studmedlib.ru/
http://elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/

