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1. Ileau 1 3a1a4n OCBOEHUSI AUCIHUILINHBI

]_[CJ'IBI-O OCBOCHUS ITUCHUITJIINHBI «MaremaTtukay SBISETCSA (bOpMI/IpOBaHI/Ie Y CTYIACHTOB
COBpPEMECHHBIX 3HAHUN U YMGHI/Iﬁ, CBA3aHHBIX C OCHOBHBIMHU IIOHATHUAMU U METOAaAMU JIMHENHON
a.HI‘66pBI n aHaHHTquCKOfI FGOMeTpI/II/I, OCHOB MaTr€MaTHU4CCKOIo aHajim3a, HCO6XOI[I/IMBIX HpH
HaﬂbHeﬁmeM OCBOCHHUU CIICIIHAJIBHBIX JUCHUIIINH, CBsA3AaHHBIX C HpO(I)eCCHOHaHLHOﬁ
NCATCIIBHOCTBIO 6aKaJIaBpa JAaHHOI'O HAITpaBJICHMA.

Kpr MATEMATHUKU ABJIACTCS (bYH,I[aMeHTaJ'IBHBIM KYpPCOM, HCO6XOI[I/IMBIM JIs1 OBJIAACHUA
TGOpeTI/I‘IGCKI/IMI/I nu HpaKTI/I‘IeCKI/IMI/I 3HaHUAMU, JICKAIIIUMHU B OCHOBEC 06meHaquHx JUCIUIIINH,
HpI/I OIIMCaHHUU paSHI/I‘-IHbIX KOJIMYCCTBCHHBIX H KAaUYCCTBCHHBIX COOTHOH_IGHI/II;'I. MaTeMaTI/IKa
ABJLICTCA HE TOJBKO CpPCACTBOM PCHICHUA IMPUKIAJHBIX 3adady, HO U 06IHerI/IH$ITBIM
YHHUBCPCAJIbHBIM A3BIKOM HAYKH, IPUMCHICMBIM BO BCEX O6J'IaCT$IX geJI0BEUYECKOMI JCATCIIBHOCTHU.

MaTeMaTI/IKa CJIy)KI/IT OCHOBOﬁ nu I/IHCTPYMGHTOM JJIA ITIOATOTOBKH CTy,IleHTOB K I/I3y‘-ICHI/IIO
pa3JII/IIIHI)IX JUCHUIIIIMH, CBA3aHHBIX C aHAJIN30M, HpOFH03I/IpOBaHI/I€M n HpI/IHﬂTI/IeM pGHIeHI/Iﬁ B

Ppa3IMIHbIX 00macTIx TOCydapCTBCHHOI'O YIIPAaBJICHUA.

2. MecTO IMCHUIUINHBI B CTPYKTYype 00pa3oBaTe/ibHOM MPOrpaMMbl
JucnumnmHa «MaremaTriKay OTHOCUTCS K TUCIUIUITMHAM 00s3aTelIbHBIM YacTH 010Ka bl

«Aucuummmnel (MoaysH )» yuyebHoro 1iana, cornacHo ®I'OC BO s HanpaBieHHs OATOTOBKU

38.03.01 DxoHOMHUKA.



3. IlnanupyemMbie pe3yJabTaTbl 00yUeHMsI

Koa v nanmenoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Ili1anupyemble pe3yjibTaThl 00yUeHUs

KOMIIETEHIIMH aoctuxennsi komnerenuuun (MJIK)
YK-1. Cniocoben NYK-1.1. Aranm3upyer 3aza4y, BbIIACISISA
OCYILECTBISITH  TOHCK, ee 6a30BbIE COCTABIISIONINE 3HaTBh: OCHOBHBIE OTambl Pa3BUTHS MHUPOBOM uIocoPpcKoit

KPUTHYECKUM aHalIU3 |
CHUHTE3

UH(POPMAIIH, TPUMEHSTH
CUCTEMHBI  IOJIXOJ
JUISL peIeHUs
IIOCTABJICHHBIX 3aJa4

NyK-1.2. OcymiecTBisieT MOMCK,
KpUTUYECKH  OIleHWBaeT,  00o0maer,
CHCTEMAaTU3HUPYET U

pamkupyer wuH(pOpManuio, Tpedyemyro

JUIS PELLIEHUS IOCTABICHHON 3a/1a4uX
NYK-1.3. PaccmarpuBaer u mpemiaraer
palOHaIbHbIE BAPUAHTHI PEIICHHUS
ITIOCTaBJICHHOM 3a7ja4M, UCTIOJIb3YS
CUCTEMHBI  IOAXOX,  KPUTUYECKH
OLICHMBAET UX JIOCTOMHCTBA U HEJOCTAaTKU

MBICJIM; OCHOBHBIE MPOOJIEMBI, TEOPHH M METOIBI (puiocodum,
COZIEp’)KaHHE COBPEMEHHBIX (MIOCO(PCKUX TUCKYCCHH MO MpodieMam
OOIIECTBEHHOTO PAa3BUTHSA; OCHOBHBIE (uiocodckue TMOHATUS U

KaTeropuHd, 3aKOHOMEPHOCTH pPAa3BUTUS TNPUPOJIBI, oOIIecTBa U
MBIIICHHUS.
YMmerh: UCIIOJIb30BaTh bunocodckuit MOHSTHIHO-

KaTerOpUANbHBIA  anmapar, OCHOBHBIE NPUHIMNGBI (uinocopun B
aHaJM3¢ M OIICHKE COLMAIBHBIX MPOOJIEM U MPOIECCOB, TCHICHIINY,
(GakToB, SBICHUM B UX BO3MOKHOM MPOTHO3UPOBAHUU; MPUMEHSTH
METOBl U CPEJCTBA TMO3HAHUS ISl MHTEJUICKTYyaJbHOTO Pa3BHUTHS,
[IOBBILICHUS KYJIbTYPHOI'O YPOBHH, npodeccnoHaIbHON
KOMIICTEHTHOCTH, (OpPMUpPOBaTh W apryMEHTHPOBAHO OTCTaUBaTh
CcOOCTBEHHYIO MO3UIIMIO 110 Pa3InYHbIM IpobieMam Gpuinocouu.
Buaners: npuemMaMy NpUMEHEHUs IPUHIUIIOB, 3aKOHOB U KaTEerOpUi,
HCO6XO)II/IMI)IX JJId OLICHKW U ITOHUMAaHUA NPUPOJHBIX ﬂBHeHHfI,
COLIMANIBHBIX U KyJIBbTYPHBIX COOBITUH, TPHEMaMH BeJICHUS TUCKYCCUU
¥ TIOJIEMUKH TI0 MHPOBO33PEHYECKOM MPOOIeMaTHKe, H3I0KEHUS
COOCTBEHHOM MO3UIMU; HABBIKAMU BOCHIPUATHUS U aHAJIN3A TEKCTA,
uMerIIero Guiaocodckoe CoaepKkaHne; MeJIOCTHON KapTHHOM MHpa,
MHUPOBO33PEHUEM, AUATEKTHUECKUM U CUCTEMHBIM B3IJIS0M Ha
00BEKT aHaJIN3a.




4. CTpyKTYypAa U CoAepKaHUe TUCHUILIMHBI (MOILYJIA)

4.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Buabl yueOHol padoThl

O0BeM B yacax

216 (6 3a4eTHBIX eTUHMI)

OO6mmiast TpyA0€MKOCTh TUCITUTUTHHBI 1 cemecTp 2 cemecTp

108 (3 3aueTHBIX 108 (3 3aueTHBIX
eIMHUIbI) eTMHHIIbI)

KonrakTHas pabora oOydaronuxcs ¢ 54 54

npenojaBaresieM (BCero)

AynutopHas pabora (Bcero), B TOM YHCIIE: 54 54

Jlekuuun 18 18

CemuHApHI, MPAKTHYECKUE 3aHATHUS 36 36

JlaGopaTopHbIie pabOThI

Bneaynuropnas padota (Bcero): 54 54

B TOM YHUCJIC:

KOHCYJIbTAIS 10 AUCLUILIINHE

CamocrosTenbHas paboTta o0yuarouxcs (BCero) 54 54

Bun npomexyTouHol arrecrauuu 3auer 3adeT ¢ OEeHKOM

oOyyaromerocs




4.2 TemaTnyecknii MJIaH JUCHHUILIHHDI

HaumeHoBaHue pa3/iesioB U TeM Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSITEIbHYIO Pa0doTy Komnerenuun

=Y 00y4aIuxcs U TPYA0eMKOCTh (B Yacax)

=

e Bcero N3 Hux ayauTopHbIe Camoct | Kypco | Kontpo

5 3aHATHSA OSITeJIbH Basi JbHAasi

o 5 = JL.P. I1.3. as pabora | pabora

B = padora
Tema 1 3HadyeHne W POJbL MAaTEMAaTUKH B 1 22 4 8 10 YK-1
HAay4YHOW U IPAKTUYECKOU JAESTEIbHOCTH.
Tema 2 Marpuynas anreopa. 1 22 4 8 10 YK-1
Tema 3 DiieMeHTBI BEKTOPHOU anreopshl. 1 22 4 8 10 YK-1
Tema 4 Cucremsl JIMHEUHBIX 1 22 4 6 12 YK-1
ayireOpanvyecKix ypaBHEHUH.
Tema 5 AmnanuTuyeckas TreoMeTpuUsl Ha 1 20 2 6 12 YK-1
TJIOCKOCTH
Tema 6 Amnanmurhdeckas reoMeTpus B 2 26 4 8 14 YK-1
MIPOCTPAHCTBE
Tema 7 DneMeHTBbI TEOPUH MHOKECTB. 2 26 4 8 14 YK-1
Tema 8 @OyHKIMH OIHOW HE3aBUCHUMOU 2 28 4 10 14 YK-1
[IEPEMEHHOM.
Tema 9 HuddepennnaibHoe UCUUCTECHUE 2 28 6 10 12 YK-1
(YHKIMU OTHOM HEe3aBUCUMOM IIepeMeHOil.
216 36 72 108

HToro mo gucuuMmjinge




4.3 Conepxxanue Q¥ CUUILTAHBI

Tema 1. 3HadyeHue ¥ PoJIb MATEMATHKH B HAYYHOU U NPAKTHYECKOM 1eATeILHOCTH.

Kpatkoe copepxanue 1eKuuu

Hcropruyecku COCTaBHBIE YAaCTH MAaTEMATUKU: apU(PMETHKA i TEOMETPHSI BBIPOCIIH, U3 HY KT
NPaKTUKH, U3 HEOOXOIUMOCTH MHIYKTHBHOTO PEIICHHs pa3IMYHBIX MMPaKTHYeCKUX 3amad. [Ipu
CO3JAHMHM TEOPETHYECKUX OCHOB MAaTeMAaTHKH, OCHOB MAaTEMaTHKM KaK Hay4HOIO S3bIKa,
(opManbHOTO A3bIKA HAYK, Pa3IMYHBIX TEOPETHUECKUX TIOCTPOEHUH CTaIN BaKHBIMU HJIEMEHTaMU
pasnu4Hble 0000IIeHUsT M aOCTpakUWU, HCXOIAIIME W3 STHUX MPAKTHYECKHX 3a7ad, M HX
MHCTPYMEHTApUS.

Maremartunka cTajia He IpOCTO JIMILB ITOJIE3HBIM IIPAKTHYECKHUM allapaToM, HO U OCHOBHBIM
MHCTPYMEHTOM BBISBICHHMS BHYTPEHHEW CYIIHOCTH SBJICHMM M IPOLIECCOB, IOCTPOCHUS
Pa3IUYHbBIX TEOPETUUYECKUX BbIBOJIOB, (OPMaJIbHBIX OCHOBAHUN HayK.

OcHOBOI1 pazBuTHsi MaTeMaTHKH B XX BeKe CTall c(OPMHUPOBABIIUICS (HOPMATLHBIN SI3BIK
mudp, CHMBOJIOB, ONEpAIHii, TE€OMETPHUECKUX OOpa30B, CTPYKTYp, COOTHOIICHHWH ISt
(bopMabHO-JIOTMYECKOT0 OMMCAHUS JeHCTBUTENBHOCTH, - TO €CTh C(OpMHUPOBAJICS (HOPMaNbHBIH,
HAy4yHBIM S3BIK BCEX OTpaciiedl 3HaHUS, B IEPBYIO OUYEPE]b, ECTECTBEHHOHAYYHBIX. DTOT SI3BIK
YCHEIIHO KCIIOJIb3YETCSl B HACTOSIIIEE BPEMsI U B JIPYTUX, "HE €CTECTBEHHOHAYYHBIX" 00JacTsIX.
SI3pIK MaTeMaTHKH — 3TO HCKYCCTBEHHBIH, (POpPMaNbHBIA S3bIK, CO BCEMH €r0 HEI0CTAaTKaMH
(HampuMep, Maioi 00pPa3HOCTHIO) U IOCTOMHCTBAMH (HaIpUMeEp, CKATOCTbIO OMMCAHUS).

[TonoxeHne MaTeMaTHUKH B COBPEMEHHOM MMpE JaleKO He TO, KAKMM OHO OBLIO CTO WU
JaXe TOJIBKO COpOK JIeT Haszaa. MaremaThka IpeBpaTuiach B IOBCEHEBHOE Opynue
uccienoBaHusi B (U3MKE, AaCTPOHOMHH, OHWOJIOTUM, WH)XXEHEPHOM Jiele, OpraHu3aluu
IPOM3BOJICTBA M MHOTHX JIPYTHX 00JIaCTAX TEOPETUUECKOM 1 MPUKIaHOM AedaTenbHOCTH. MHOrHe
KPYITHBIE Bpauu, YKOHOMHCTBI M CIIELUAIUCTBI B 00JIACTH COLMANIBHBIX UCCIEIOBAaHUN CUMTAIOT,
YTO JAIbHEWIIUI Mporpecc UX AUCHMIUIMH TECHO CBA3aH ¢ 0osiee MIMPOKUM U MOJTHOKPOBHBIM
HCIIOJIb30BaHNEM MAaTE€MaTHYECKHX METOOB, 4eM 3TO ObUIO 70 HacTosimiero Bpemenu. He 3ps
IPEYECKUE YUEHBIE TOBOPUIIN, UTO MaTEMATHKA €CTh KJIFOY KO BCEM HAayKaM.

MareMaTika COAEPKUT B cebe YepThl BOJIEBOM JESATEIBHOCTH, YMO3PHUTEIBHOTO
paccy X JIeHHUs M CTpEeMJIEHHMs] K 3CTETHYECKOMY COBepIIeHCTBY. Ee OCHOBHbIE U B3aMMHO
IIPOTUBOMNOJIOKHBIE AJIEMEHTHI - JIOTMKAa M WMHTYHIMS, aHalW3 M KOHCTPYKIHS, OOIIHOCTh U
KOHKpPETHOCTb. MaremaTuka BCTPEYaeTcs M HUCIHOJb3YeTCS B IIOBCEIHEBHOM KHU3HH,
CJIEIOBATENIbHO, ONPEAEIIEHHBIE MATEMAaTHUYECKIE HaBBIKN HYKHBI KaKJIOMY YEJIOBEKY.

MaremaTtuyeckue 3HaHUS M HAaBBIKM HEOOXOIUMBI MPAKTHUYECKH BO BcCeX Mpodeccusix.

Hpemne BCCro, KOHCYHO, B TEX, 4YTO CBA3aHbI C CCTCCTBCHHBIMU HAayKaMH, TEXHUKOH H
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9KOHOMHUKOH. MaTemMaTuka sIBJIeTCsl 3bIKOM €CTECTBO3HAHUS M TEXHUKHU U NOTOMY Ipodeccus
€CTeCTBOMCIIBITATENSI M HWH)KEHepa  TpeOyeT  Cepbe3HOr0  OBJIAJCHHUA  MHOTHMHU
npodeCCHOHATBLHBIMU CBEICHUSIMHM, OCHOBAaHHBIMH Ha MareMmaThke. BoeHHass 0e30macHOCTb,
SKOHOMMYECKAasd M TEXHOJOTMYECKAs HE3aBHMCHUMOCTb CTPAHBl 3aBUCAT OT MAaTeMaTH4eCKOU
IPaMOTHOCTH €€ TIpaXK[aH, NPUYEM OCHOBHOM Macchl, a HE€ OJJIMTHOM rIpynnsl. TpyaHO
NEPEOLIEHUTh BAXKHOCTh MAaTEMAaTHKH, MATeMaTHYECKOW 0Opa30BaHHOCTH M MaTeMaTUYEeCKOH
KyJbTypbl B COBPEMEHHOM Mupe. Bcsi coBpeMeHHas Hayka INPOHM3aHAa MAaTeMaTU4EeCKUMU
METOJaMHU ¥ MaTEMaTHYECKUMH UJIEIMU.

MaremaTuueckoe = MOJEIMPOBAHUE  JOJDKHO  CTaTb  OOSI3aTE€IbHBIM  ATAIlOM,
OPEIIECTBYIOUIMM TPUHATHIO JIIOOOTO OTBETCTBEHHOTO pelieHUs. JIOCTHKEHHS COBETCKO-
POCCUICKOM MaTeMaTUYeCKOW HayKu W MaTEeMaTU4YecKOro oOpa3oBaHUsi OOIIEH3BECTHBI H
oOrienpu3HaHHbl. IMEHHO OHU CTajlu OCHOBOM MHOI'MX peajibHbIX ycnexoB Poccuu coBeTckoro
nepuoga. Poccuiickas maTemarHueckas ILIKOJIAa OKa3aja CEpbe3HOE BIMSHME M Ha DPAa3BUTHE
MUPOBOI HayKu U 00pa3oBaHUs BO BTOpoil mojioBuHe XX Beka. Ee y4eHUKOB MOYKHO BCTPETUTh
BO BCEX CKOJBKO-HHUOYAb KPYNHBIX HAYYHBIX IIEHTpax IUIaHeThl. Ho cerogHst Mbl ¢ ropedsio
Ha0Jr01aeM 3HAUYUTENIBHOE CHIDKEHHE MaTeMaTHyecKoil oOpa30BaHHOCTH HAIIEro OOIIecTBa,
NaJCHUE €ro MaTeMaTHU4eCKOM KyJNbTypbl. MHOrOYMCIEHHBIE TaK Ha3blBa€Mble HMHHOBALUU
pa3pylIaroT TPAAALUH

Tema 2. MaTtpuuHas ajareopa

Marpuueir pazMepa mxn Ha3bIBaeTCs YHNOPSAOYEHHas MPsAMOYrojbHas Tabiauua (Wiu
MacCHB) YHMCENl WJIM CHMBOJIOB, COJAEpiKallas m CTPOK M n cronbioB. Yucna, BXondimue B
ONMCAaHNE MaTpUIlbl, Ha3bIBaEMbIE €€ 3JIEMEHTaMH (MM KOMIIOHEHTaMH), XapaKTepPU3yIOTCs Kak
CBOMM 3Ha4€HHMEM, TaK M HOMEpaMH CTPOK U CTOJOLIOB, Ha MEPECEYEHUH KOTOPHIX OHU
pacIoyiokeHsbl. Y CII0BUMCS 0003HaUaTh 3JIEMEHT MaTpPULIbl, PACIIOJI0KEHHBIN B 1 -if CTPOKE U ] —M
cronbIe, Kak a;j, a caMd Martpuibl OyaeM 00O03Ha4YaTh 3arjaBHBIMM OyKBaMH JIATHHCKOTO
andasuTa, Hanpumep, A.

Yuciia m, N 1 MXN Ha3bIBaIOTCs pa3MEpPaMy MaTPHULIBL.

Hanx matpuniamu MOXHO BBIIOJHATH apudmMerndeckue onepanuu. CroxxeHue U BBIYUTaHHE
MaTpHUll CBOAUTCS K COOTBETCTBYIOIIMM ONEpAMAM HaJ MX dJeMeHTaMH. CambIM TIJIaBHBIM
CBOMCTBOM 3THUX OIl€pallii ABJISETCS TO, YTO OHU ONPEIEICHBI TOJIBKO AJI1 MATPULL OAUHAKOBOIO
pasmepa. Takum 00pazoM, BO3MOXKHO OIPENIEIUTh ONepalui CI0KEHUS U BBIYUTAHHS MAaTPHIL U
YMHO>KEHHE MaTpPHIIbI HA YHCIIO.

B onepanuyn yMHOXEHHUS MaTpHIl €CTh XapaKTepHasi 0COOEHHOCTb: IIPOU3BEIEHIE MATPHIL

A u B umeer CMBICJI, €CJIN YHUCJIIO CTOJ'I6I_[OB MEPBOr0 MHOXUTCIIAL paBHO YHUCIY CTPOK BTOPOTO.
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IIpu »TOM mnomy4aercs MaTpulla, MMEIOMAs CTOJBKO CTPOK, CKOJBKO HMX HMMEET IEpPBbII
MHOJKUTENb U CTOJIBKO CTOJIOLIOB, CKOJIBKO MX MMEET BTOpoi. Onepauuu AeIeHUs MaTpUl] He
CYILECTBYET, HO aHAJIOT JICJICHUIO UMEET MECTO, TaK Ha3blBaeMasi OOpaTHasi MaTpUIIA.

Teopus onpenenurencit 1 KBagpaTHBIX MATpULl CYIIECTBYET CIELHUAJIbHAs YHUCIOBAS
XapaKTepUCTHKA, Ha3blBacMas IJIaBHOW XapaKTEPUCTHUKOM KBaJpaTHOM MAaTpULpbl, KOTOpas
Ha3bIBACTCS €€ OIIPEACIIUTEIIEM WUIN I€TEPMUHAHTOM.

OnpenenureneM BTOPOro MOPsAKA HA3bIBAETCS YUCIO PABHOE PA3HOCTHU IMPOU3BEICHHUU
3JIEMEHTOB IJIABHOW M 1MOOOYHON nmaroHanu. OImpenesnnTesb TPEThero Nopsiika BBIYUCIUTH
JIETKO, €CJIM IPUMEHUTD IIPABUIIO TPEYTOJIBHUKOB MUJIU 3BE€3/10UKH, IPUMEHSS COOTBETCTBYIOLLYIO
cxeMy. MOXHO IPUMEHUTH TAK)KE TPABUIIO T0OABIEHUS CTOJIOIOB MIIM CTPOK.

Onpenenurenu 001a7at0T PSAAOM CBOMCTB, KOTOPbIE TO3BOJISIOT BBIYUCIIATD 1€TEPMUHAHTHI
NOPSIOK KOTOPBIX BBIIIE, YEM TPH, IPUMEHSIS BIIOCIEACTBUN TeopeMy Jlamaca.

OOparHass MaTpuua, paHr marpuubl. g m000H HPSMOYroabHONH MaTpHUIbI MOXKHO
ONPEACIUTh HEKOTOPOE YHUCIIO, KOTOPOE HA3bIBACTCSA €€ PAHIOM M SBIETCS €€ BaKHEHUIIEH
XapaKTEPUCTUKOM.

HYCTB JaHa IMPpOMU3BOJIbHAA MaTpula, CoOCTOAIIAsA U3 m CTPOK U 1 CTOJ'I6I_[OB

a1 Qan
A: . . .

Am1  *° Qmn

BoigenuM B Hell MpoU3BOJILHBIM 00Pa30M I CTPOK M ' CTOJIOIOB, HA NIEPECEUEHUN KOTOPBIX
CTOSAT JIEMEHTHI, 00pa3yloIlre KBapaTHYIO MoAMATpuILly I' —To nopsiaka. Onpenenurens Takon
MaTpullbl OyaeM Has3blBaThb MMHOPOM I —T0 mopsiaka mMatpuibl A. Takux MHUHOPOB MOYKHO
COCTaBUTb HECKOJIbKO. MaKCUMasbHBIN MOPSAJIOK MUHOPOB PaBEH MUHUMAJIbLHOMY U3 pa3MepoB
MaTpHIlbl, T. €. MUHUMAJILHOMY U3 4ucel M u N. Paneom MaTpulibl A Ha3bIBaeTCss HANOOIBILIUI U3
MOPSIIKOB OTJIMYHBIX OT HYJISI €€ MUHOPOB. /[ BBIYMCIIEHUS paHIra MaTpUIbl IPUMEHSIOT JBa
METO/1a: OKAMIISIOIMX MUHOPOB U 3JIEMEHTapHBIX TPe0Opa3oBaHN MaTPHULIbI.

Martpuiy AHa3biBaroT 0OpaTHON MO OTHOMIEHMIO K KBaJIpaTHON Marpuie A, eclu Mpu
YMHOKE€HUH 3TOM MaTpHUIlbl HA MAaTpully A Kak cIlpaBa, Tak M CJ€Ba MOIy4acTcs €IUHUYHAs
matpuma: A1 A = A A= E. U3 onpenenenus criemyeT, uTto oOpaTHAas MaTpHIA SBISETCS
KBaJ[paTHOM MaTpHUIIEH TOTrO € MOpsAKa, 4YTO U MaTpuua A. MOXHO OTMETUTh, YTO MOHSATHE
00paTHOW MaTPHIIbl AHAJOTMYHO MOHATHIO OOPATHOTO YUCIIA.

Tema 3. D1eMeHTBI BEKTOPHOI1 aJredpbl

IIpocTpaHCcTBO, B KOTOPOM BBEJEHBI JEKAPTOBBI KOOPJANHATHI X, Y, Z, TAK, YTO BBIITOIHSIIOTCS
YCIIOBUS: Pa3HBIM TOYKAM IIPOCTPAHCTBA COOTBETCTBYIOT pa3Hble HAOOPHI KOOPAUHAT U KaXKIOMY

Ha6opy X, Y, Z COOTBETCTBYCT Kakas- TO TOYKa P, HU3Yy4acMOro IMMpOCTPAHCTBA, HA3bIBACTCHA 3-x
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MEpHBIM BEKTOPHEIM TIPOCTPaHCTBOM M obOo3Hauaercss R® (R? — 1ByXMepHOE BEKTOPHOE
TIPOCTPAHCTBO — IIOCKOCTh; R 0JIHOMepHOE BEKTOpPHOE MPOCTPAaHCTBO — HpsiMast). KoopauHats!
— (OT TATUHCKOTO CJI0BA) YIIOPSA0YEHHBIN, ONTpe1eIEHHBII.

BexTopoMm pa3zmepHocTH N, WK N- MEPHBIM BEKTOPOM, Ha3bIBAETCS JII0OO0M yHOPsSA0UEHHbBIN
Ha0Op U3 N YKCes, KOTOPbIE Ha3bIBAIOTCS KOOPIAWHATAMH UM KOMIIOHEHTaMH BEKTOpa.

BekTopbl 0003HaUal0TCsl MaTIbIMU OyKBaMK JATUHCKOTO ajidasuta, Harpumep, x=(1; 2; 3).

Ecnu uyncneHnple 3Ha4YeHNUs KOOPIMHAT BEKTOpA HE KOHKPETH3UPOBAHbI, TO X 0003HAYAIOT
TaKUMHU ke OyKBaMU, HaJIeJsisl HIDKHUM MOPSIKOBBIM HHIEKCOM.

COBOKYIIHOCTh  BEKTOPOB Pa3MEpPHOCTH N, Ha3bIBa€TCSI N- MEPHBIM BEKTOPHBIM
IPOCTPAHCTBOM H 0003Ha4aeTcs R".

JIro60i1 N- MEpHBII BEKTOP MOKHO MHTEPIPETHPOBATH KaK TOYKY N- MEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA, KOTOpas SABIAETCS €ro KOHIOM. Ciie0BaTenbHO, IOHITHE BEKTOPA IIPOCTPAHCTBA
R" u touku mpoctpanctBa R" ToxaecTBeHHbI. HyneBbIM BEKTOpPOM pa3MepHOCTH N, Wid N-
MEpPHBIM BEKTOPOM, Ha3bIBAETCS JIFOO0H yINOPsA0UEHHBII HA0Op U3 N uKcen, KaXK1as KOOpArHaTa
KOTOpOro paBHa Hyio. HyneBoit BekTop, mim npocto Touka O sBIIIETCS HadyaloM KOOPIUHAT
npocrpancTsa R".

['eomeTpuyeckoe M aHaIUTUYECKOE ompejereHue BekTopa. [loHsTue HeoTpuuaTesabHOro
opranTa mpoctpaHctBa R™ . Apudmerndeckue omnepanuu Haja BEKTOpaMHu (reoMeTpuyecKast
CyMMa, Pa3HOCTb BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIIO). ApUPMETHUECKHE ONEpaluyd HaJ
BEKTOPAMHM B KOOpJAUHATHOU (hopme.

CkansipHOE, BEKTOPHOE M CMEIIAHHOE IIPOU3BEIEHUE BEKTOPOB WM CBOMCTBA ITHX
pOM3BEACHUH (aHAIMTHYECKUE U T€OMETPUUECKHE).

Tema 4. CucreMbl JUHEHHBIX aJIre0panvyecKux ypaBHeHUH

OcHoBHOM 3ajauell JIMHEWHON anreOpbl SBISETCS HW3YYEHHE CUCTEM JIMHEHHBIX
anreOpanyeckux ypaBHeHMH. Huke paccMOTpUM, YTO MPEACTABISAIOT cOOON 0OIIMe TMHENHHBIE
CUCTEMBI, U KaK MaTPUYHOE UCUHUCIICHUE IPUMEHSETCS K AHATTU3Y TAKUX CUCTEM.

PemnTh cucteMy NMHEHHBIX anredpandeckux ypaBHEeHUH — 3To 3HaUuT 1o 3ajaHHoi CJIAY
YMETb OTBETUTH Ha CJIEIYIOLINE BOIPOCHI.

Nmeer mu nannas CJIAY pemienue, T. €. COBMECTHA JIK OHA?

Ecin pemenne CJIAY cymiecTByeT sBIs€TCS JU OHO €IMHCTBEHHBIM? Ecnm aa, xak ero
HauTu?

Ecnu HeenuHCTBEHHOE, TO KaK HATH O€CKOHEUHOE MHOKeCTBO perteHnit CJIAY?

OtBeThl Ha CcHOPMYJIHMPOBAHHBIE BOMPOCHI 3aBUCAT OT CBOICTB MaTpUIIbl CHUCTEMBI U

MaTpUulbl CBO6OI(HBIX YJICHOB (ManI/ILILI IMMpaBbIX qaCTeﬁ) CUCTCMBEI. Cnez[yeT 3aMCTUTh, YTO B
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KOPHE OTJIMYAIOTCA OOHOPOJHBIE M HEOJHOPOIHBIE CHCTEMBI, a TAKXKE CHUCTEMBI C YHCIIOM
HEU3BECTHBIX, MEHBIINM YHCJIa YPaBHEHUI, OT CUCTEM C IPOTHUBOIOJIOXKHBIM NpU3HakoM. Kak
IIpaBWIO, IpU M<n (CHCTEMa OKa3bIBA€TCSl HE JOONPEIEIEHHOM, €CIIM YPAaBHEHUSI CUCTEMbI HE
IPOTUBOPEUYMBBI) HAJ0 OXKHUAATh HEEAUHCTBEHHOCTH pELIeHUH, a npu m>n (cucrema
Heperpy’keHa ypaBHEHUsAMH, T. €. IIepeolpeielieHHasl, €CJIM TOJIKO HET JIMIIHUX YPAaBHEHWH) —
HECOBMECTHOCTU CHCTEMBI. CoBMecTHass cucTeMa JIMHEWHBIX YpaBHEHMHM Ha3bIBAaeTCs
ONpeAeNnEHHOM, €CIM OHA UMEET €AUHCTBEHHOE PELICHHUE, U HEONPEACIEHHOM, €CIIM OHA UMEET
OecurCcIeHHOe MHOKECTBO PELICHUH.

PaccmoTpuM nuHENHYIO CUCTEMY, B KOTOPOW YHCIIO YPAaBHEHUI PABHO YHMCILy HEM3BECTHBIX.
Marpuna ko3QPHUINEHTOB CUCTEMBI SBISETCS HEBBIPOKICHHOH, T. €. €€ IETePMUHAHT OTJINYCH
ot Hyna. Takue CJIAY MoxHO pemuTh pasnuuabiMu Metogamu: [IpaBuino Kpamepa, maTpuynsiii
METOJL U METOJOM IIOCJIEOBATEIbHBIX HCKIIOUeHUN ['aycca, KOTOPBIN SABIAETCSA IOJIE3HBIM
paboyuM MHCTPYMEHTOM il HaxokaeHus perieHuid CJIAY B KOHKPETHBIX IPUMEpPAX U JIEKHT B
OCHOBE OOJIBIIMHCTBA YHUCJIEHHBIX METOJOB PEIIEHUN C HCIOJb30BAaHUEM BBIYMCIUTEIBHON
TEXHUKHU.

Cucrema m ypaBHCHI/Iﬁ C N HCU3BCCTHBIMU BHIA:

ai1X1 + .- alnxn = 0

Am1X1 ** ApnXn = 0
HAa3bIBACTCsl JIMHENHON OAHOPOJHOM CUCTEMOM.
Crnenys dopmynam Kpamepa, MOKHO cieniaTh BBIBO/I:
1) A#0, m=n — cucTeMa UMEET ETUHCTBEHHOE HYJICBOE PEIICHUE;
2) A#0, m<n — cucTeMa UMeeT OECUNCICHHOE MHOKECTBO PEIICHUH U CPeIu STUX pPelIeHU

MOTYT OBITH U HCHYIJICBLIC.

olo
olo
olo

[Tycts A = 0, Torna npu Beraucienusx mno gopmynam Kpamepa, nmeem

)

Bo3smém r(A) < n, u no teopeme Kponekepa — Kanemnu cucrema nMmeer GecuncieHHOE
MHOECTBO PELIEHUI B TOM YHCJIE U HEHYJIEBOE.

BriBoa. OnHOpo1HAs cCUCTEMA ypaBHEHHUH BCET/Ia COBMECTHA U HMEET HEHYJIEBOE PELIEHUE
TOJIBKO TOT/a, KOT'/1a ONPEAEIUTEND CUCTEMBI pPaBeH Hym0 A =0 .

Tema 5. AHaIUTHYECKAs TeOMETPHS HA IJIOCKOCTH

AHanmuTHYECKasi TEOMETPHS MMEET CBOCH 3a7adyeil M3ydeHHE CBOWCTB T€OMETPHUYECKHUX
00BEKTOB TpPHU IMOMOLIM AHAJUTHYECKOrO0 MeToja. B OcHOBe 3TOro Merona JEXKUT METOJ
KOOPJIMHAT, BIepBble MPUMEHEHHBIN [lexapToM (Bemukuil paHily3ckuit MaTeMaTHK U Gpuitocod

1596-1650). HauanbHbie (OCHOBHBIC) MOHSTHUS AHATUTHYECKON T€OMETPUU — TOYKa, MpsiMast
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JIMHMUS, TTIOCKOCTh, TOBEPXHOCTD.

Jlunaus L — 3T0 TeOMeTprYECKOe MHOKECTBO TOUEK, KOOPIAMHATHI KOTOPHIX YIOBIECTBOPSIIOT
ypaBaeHnto F(x, y)== 0. [lna Oonee ymoOHOro mocTpoeHuss nuHUN L, 9acto BBOIAT
BCIIOMOTaTeNbHYI0 MIEPEMEHHYIO MU MapaMeTp t U MPUXOJAT K MapaMeTPUIECKOMY YPaBHEHUIO
JIMHUH.

[lpsmass 7MHMA HAa IUIOCKOCTH MOXET OBITh 3aJaHa pPa3IUYHBIMU YpPaBHEHHSIMHU:
Ax+By+C=0 — oOmee ypaBHEHHE MNPSAMOH, U KOTOPOTO MOJYYAIOTCS PA3JIUYHbIC HETOJHbIC
YpaBHEHHUS MPSMOH.

1) C=0, Ax+By=0 — nipsiMast mpoX0oUT Yepe3 Hauajao KOOpAUHAT.

2) B=0, Ax+C =0 — npsimas napayuiensHa ocu Oy.

3) A=0, By+C =0 — npsimas napayuiensHa ocu OX.

4) B=C=0, Ax=0, x=0 — ocs Oy.

5) A=C=0, By =0, y=0 — ocb Ox.

A Taxke ypaBHEHHE NpPSIMOW B OTpe3Kax: o0e yacTh OOIIero ypaBHEHHs pa3JeluM Ha

X o
BenuunHy C#£0, noay4yum -t % = 1 ypaBHEeHHUE NPSMOM B OTpe3Kax, a U b — oTpes3ku, oTcekaempie

MPSIMOI OT COOTBETCTBYIOLIUX ocel koopauHat Ox, Oy u Apyrue ypaBHECHHS.
KpuBoii BToporo nopsiika Ha3bIBa€TCs JIMHUS, OIIpeiesisieMasl ypaBHEHUEM BTOPOU CTENEHU

Ax? + 2Bxy + Cy* + 2Dx + 2Ey + F = 0.
Opr)KHOCTI)IO Ha3bIBACTCA rCOMCTPHUICCKOC MCCTO TOUCK ITJIIOCKOCTH, paBHoy[[aJIéHHLIX oT

OJIHOM (PMKCUPOBAHHOMN TOUKH, Ha3bIBAEMOI LIEHTPOM.

CornacHo ornpeJieleHUI0 KAHOHMYECKOE YPaBHEHUE OKPYKHOCTH MOJKET OBITh 3allUCAHO B
suzie (x — a)? + (v — b)? = r?, C(a, b) — eHTp OKpYKHOCTH, I' — PaJIUYC OKPY>KHOCTH.

OJUIUIICOM Ha3bIBa€TCsI MHOXECTBO TOYEK IJIOCKOCTH, CyMMa PAacCTOSHUN KaXKIOW W3
KOTOPBIX OT JIBYX 3aJIaHHBIX TOYEK 3TOM IJIOCKOCTH, Ha3bIBa€MbIX (POKycaMH, €CTh BEIMYMHA
NOCTOSIHHASA (TP YCIOBUH, YTO 3TA BEIMYMHA OOJIbIIE PACCTOSIHUA MEXTY (HOKYCcaMu)

z—z+i—§= 1, rme a® — c? = b?.

OTHOH_IGHI/ICE = £ < 1 Ha3pIBaeTCs HIKCLUEHTPUCUTETOM JJIUIICA.

['mnepbona — 3TO TEOMETPUUECKOE MECTO TO4YeK aOCONIOTHAas BEJIMYMHA PA3HOCTH
pacCTOSHUHN KaX10i U3 KOTOPBIX OT 2-X JaHHBIX TOYEK, Ha3bIBaeMbIX (POKyCaMu €CTh BEJIMYMHA
MOCTOSIHHAsS (IIPU YCIIOBHM, YTO 3Ta BEJIMYHMHA HE PaBHA HYJIO M MEHbIIE PACCTOSHUS MEXIY

boxycamu

I'unep6osa Ha3bIBaeTCs PABHOOOYHOM, eciM BBITONHAETCS PAaBEHCTBO 4 = b = x? —
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y? = a2,

[Tapabosa — MHOMXECTBO TOYEK IUIOCKOCTH, DPABHOYAAJIEHHBIX OT JIAHHOW TOYKH,
Ha3bIBaeMOW (POKYCOM M JaHHOH NPSIMOM, Ha3bIBAEMOW IHUPEKTPUCON ((POKYyC HE JIGKUT Ha
JTUPEKTPHUCE)

y? = 2px.
Tema 6. AHATUTHYECKAS] T€OMETPHS B IIPOCTPAHCTBE

[110cKOCTh B MPOCTPAHCTBE U €€ pa3inuHble ypaBHEHUs (0Ol1ee, HeTOMHbIE, B OTpe3Kax U
np.). BzaumHoe pacnonoxeHue miockocTeil u yron mexay Humu. [Ipsimast B mpocTpaHCTBe U ee
pasin4Hble ypaBHEHHS (0011Iee, HeTIOIHbIe, B OTPe3Kax, KAHOHUYECKOE, TapaMeTPUIEeCKue 1 Jp.).
B3anmuOe pacnosiokeHue NpsMOn U MIOCKOCTH.

Tema 7. J1eMeHTbI TEOPUU MHOMKECTB.

[Ton MHOXECTBaMU MMOHUMAETCSI COBOKYITHOCTH JIIOOBIX OOBEKTOB, MBICIHMAs KaK €IMHOE
nenoe. MHOeCTBa MOTYT COCTOATh UX OOBEKTOB caMOM pa3inuuHoi nmpupobl. Mx anementamu
MOTYT OBbITh OYKBBI, aTOMBI, YHCJIa, YPABHEHHUSI, TOUKH, YTJIbl U T. 1. UMEHHO 3THUM 0OBSICHSETCS
ype3BblyaiiHasl IUPOTa TEOPUU MHOKECTB U €€ MPUIIOKEHUE K CAMBIM Pa3HOOOpa3HbIM 00J1acTIM
3HaHuA (MaTeMmatuke, (pU3uKe, YKOHOMHUKE, JTUHTBUCTUKE U T. A.). CUUTAIOT, YTO MHOKECTBO
OTIpeIeNIAETCS. CBOMMHU JIEMEHTAMHU, TO €CTh MHOXKECTBO 33J]aHO, €CJIH O JTI0O0OM 00BEKTEe MOXKHO
CKa3aTb, MPUHAJUIEKUT OH ITOMY MHOKECTBY WJIM HE NMpHUHaANeKUT. Padnuuaror nBa crocoba
331aHUST MHOXECTB. MHOKECTBO MOXHO 33JaTh C IIOMOLIbIO IIEPEYUCIICHUS JIIEMEHTOB.
Hanpumep, eciiu MHOKECTBO A COCTOMT M3 JIEMEHTOB a, b, ¢, To mumyT: A = {a, b, c}. He kaxxnoe
MHO’KECTBO MOXHO 3a/1aTh C MOMOILIBIO NEPEUUCICHHS 3JIEMEHTOB. MHOXKECTBA, BCE DJIEMEHTHI
KOTOPBIX MOXKHO IE€PEUMCINTh Ha3bIBAOT KOHEYHBIMU. MHOKECTBa, BCE 3JEMEHTHI KOTOPBIX
HeJb3s IePEeYUCINTh Ha3bIBalOT OECKOHEYHBIMHU.

MHOXKEeCTBO MOJKHO 3aJaTh C IIOMOIIBIO YKa3aHUs XapaKTEPUCTUYECKOTO CBOMICTBA.
XapaKkTepuCTUYECKUM CBOWCTBOM JIAHHOTO MHOXECTBA HA3bIBA€TCS CBOMCTBO, KOTOPBIM
00J1a/1a10T BCE AJIEMEHTHI 3TOTO MHOXKECTBA U HE 00J1aal0T HU OJIMH, HE MPUHAAJISKAIUN eMy
sanement. O6o3Hauaercs: A = {X|...}, TIe TmOcClie BEPTHUKAIBHOW YEPTHl 3alHChIBACTCS
XapaKTepUCTHUUECKOE CBOMCTBO DJIEMEHTOB JaHHOro MHokectBa. Hampumep, B={1,2,3}.
HerpynHo 3aMeTuTh, 4TO KaXAblid 3JIEMEHT MHOXXecTBa B — HaTypanbHOe 4HCllO, MEeHbIee 4.
NMeHHO 3TO CBOMCTBO 3JIEMEHTOB MHOXKECTBA B sIBJIsIeTCA 1J1s1 HEro XapakTepucTHIecKum. B aTom
CiIy4ae MMUIIYT: U YATAT: «MHOXkeCTBO B COCTOMT U3 TaKMX 3JIEMEHTOB X, YTO X MPUHAIJICKAT
MHOXXECTBY HATypaJbHBIX YHCE W X MEHbIIE YeThIpeX» WM MHOXecTBO B coctoutr wus
HaTypaJibHBIX YMCEJ, MEHBIINX 4.

Tema 8. ®yHKUMHU 0JHOI1 HE3ABUCHUMOM NEePEeMEHHOM.
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dyHKuen (0ToOpakeHUEM ), 3aJaHHON Ha MHOYKECTBE, Ha3bIBACTCS MTPABUIIO, TTIO KOTOPOMY
KaKJIOMY 3JIEMEHTY MHOKECTBA CTABUTCSI B COOTBETCTBUE €UHCTBEHHBIN 3JIEMEHT MHOXECTBA.
MHOXeCcTBO Ha3bIBAETCS OOJIACTHIO ONpeeIeHus: (PYHKIMH, 2 MHOKECTBO—00JIACTHIO 3HAYCHUH.
DONEeMEeHT Ha3bIBAaeTCsl apryMEHTOM, WJIM HE3aBUCUMOM MEpeMEHHOH, a COOTBETCTBYIOLIUI
9JIEeMEHT -3HayeHHeM (DyHKLMHU, WIM 3aBUCUMOHN mnepeMeHHOU. Eciu u SBISIOTCS YHCIOBBIMU
MHO>KECTBAaMH, TO Ha3bIBACTCS YUCIOBOW (DyHKIMEH OJTHOH MepEMEHHOM.

OyHKIMS HA3bIBACTCS BO3PACTAIOIIEH HA UHTEpPBAJIC, €CITU OOJIBIIINM 3HAUCHUSIM apryMEHTa
COOTBETCTBYIOT OOJIbIIME 3HAUCHUS (YHKIMM U Ha3bIBaeTCsl yObIBAIOIEH Ha MHTEpBAse, €CIU
OOJBIIMM 3HAUEHUSIM apryMEHTa COOTBETCTBYIOT MEHbIIME 3HadeHus: QyHkiuu. Hampumep,
GyHKIUS - Bo3pacTaronias Ha BCEH YMCIOBON ocH, a (DyHKIUsS- yObIBAIOIIAas HA MPOMEKYTKAX.
Jlist pyHKIIMOHAIBHOM 3aBUCHMOCTH MEXIy IEPEMEHHBIMH BEIIMYMHAME M BBIOOP OJTHOW M3 HHUX
B KaueCTBE HE3aBUCUMOM MEPEMEHHON MOKET OBITh C/ENaH MO HalleMy yeMOTpeHuo. OyHKIwus,
B KOTOPOU MepeMEHHbIE TOMEHSUTUCh CBOMMH POJISIMU, HA3bIBAETCsl 0OpAaTHON MO OTHOLIEHUIO K
NepBOHAYAILHON (PYHKIIMU. A TIepBOHAYAIbHAS (DYHKIIHS SBJISIETCSI OOpaTHOM 1O OTHOIICHHIO K
MOJTy9EeHHOUW 00paTHOM, TaK YTO 3TH JABE PYHKIIMH €CTCCTBCHHO HA3BaTh B3aMMHO OOPATHBIMHU.

Hpez[en (by'HKI_II/II/I B TOYKC (onpeﬂeneHHe npeaciia Ha A3BbIKC HOCHGHOB&TGJ’IBHOCTGIZ H Ha

a3pike € _5"). [Ipenen apudpmMerndeckux omepanuii HaJg QYHKIUAMHU ¢ 0OOmEeH 00JIacThIO
onpenenenus. l[lpenenbHblii mepexox B HepaBeHCTBax. llepBelii M BTOpPOM 3amMedaTellbHbIC
Hpeenbl.

beckoneuHo maiblie 1 O€CKOHEYHO OoJbIIMe (QYHKINU.

HenpepbiBHOCTh GyHKIMU. HenpepbIBHOCTh Ha OTpe3Ke M MHTEpBaje. ApupMeTHYecKue
oTiepanyy HaJl HempepbiBHBIMA (QyHKIsIMHA. HempepbIBHOCTD deMeHTapHbIX (GyHKIwi. Touku
pasppiBa QyHKIMM W ux Kinaccuukamma. KycouHo-HenpepsiBHbIE (yHKIHMH. [Ipumeps
HENPEPbIBHBIX U Pa3pbIBHBIX SKOHOMUYECKHX ITOKa3aTeNeil U MpoLeccoB.

OcCHOBHBIE CBOMCTBA HENMPEPBIBHBIX (PYHKLUI

Tema 9. [IuddepenunuanbHoe mucuncieHue GYHKOMH OJAHOH He3aBHUCUMOM
NepeMeHHOM.

[TpousBonHas: onpenesneHUE NPOU3BOJHOW M €€ TI'eOMETPUYECKUN CMBICI, ypaBHEHHE
KacaTenbHOM K rpaduky auddepenuupyemoit ¢yHkuuu. OAHOCTOPOHHHE U OECKOHEUHBIE
npousBogHble. Juddepenuupyemocts u  auddepenuman pynkuuu. HenpepbriBHOCTH
nuddepernupyemMoit GyHKIMH, HEOOXOIUMOE U JOCTaTOYHOE yciaoBue AuddepeHnnpyemMocTH,
reOMETPUYECKU CMbICT AuddepeHnrana MU €ero HCIoIb30BaHUE Ui NPUOIMKEHHOTO
BBIYUCIICHHS 3HAYCHUS (DYHKIIUH.

HuddepenurpoBanrie CyMMBbl, pa3HOCTH, MpPOU3BeNEHUS U dYacTHOro. llpomsBojHble
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MOCTOSTHHOM, CTEMEHHOM, TPUTOHOMETPUYECKUX M jorapudmuueckux (yHkmwii. [IponsBogHas
oOparHoii GpyHkun. I[Ipon3BogHbIE TOKA3aTEIHHON U 0OPATHBIX TPUTOHOMETPUYECKHUX (DYHKITHA.
[TpousBoaHas cioxkHoi ¢yHkuu. Jlorapudmmuueckas mpou3BOIHAS M €€ WHTEPIPETAHs KaK
TeMIa npupocra QyHKIUH.

OnactuuHoCTh (pyHKUMU. [Ipon3BoAHAS MOKA3aTENbHO-CTEEHHON (PYHKIIMHM U CTETIEHHON
(GyHKIMM ¢  TPOM3BOJBHBIM  BEIIECTBEHHBIM  MokazateneM.  Jluddepennuponanue
napaMeTPUUeCKH 3aJaHHBIX U HESBHO 3aMaHHBIX (QyHkumid. [IpomsBomnbie U auddepeHimanpt
BBICIIUX MOPsiIKOB. MHBapuanTHOCTH (hopmbl iepBoro nuddepennuana. [louarue o npenenbHOM
aHaJIu3€ B SKOHOMUKE: IPOMU3BOJHAS KaK IOKa3aTelb MICHOBEHHOI'O IMPUPOCTAa WA CKOPOCTH
U3MEHEHUs (YHKIMU; MPOCTEHINHNE MpeAebHbIC XapaKTCPUCTUKU — MPENeIbHBIA JOXOI;
npejesibHasi NpUObLIb; MPEAETbHBIA MPOIYKT.

4.4. llpakTHyeckas NOAroTOBKA
[IpakTrueckass MOATOTOBKA peaTU3yeTCs MyTEeM MPOBEJCHUS NPAKTUYCCKUX 3aHSITHH,
[IpelyCMAaTPUBAIOLIMX y4YyacTHe OOYYalOIIMXCSl B BBIIOJHEHUHM OT/EIbHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX € OyayIel mpodecCHOHANbHON AEITEIbHOCTHIO.

O0bem 3aHaTH B hOpMe MPAKTHYESCKOM MTOATOTOBKH COCTABJISAET 72 4acoB.

5. YueOHO-MeTOAUYECKOE, HH(POPMALMOHHOE M MATEPHUATIBLHO-TEXHHUYECKOE
o0ecnevyeHne JUCHUILIHUHbBI

5.1  OcHoBHas JuTEpaTypa

1. TlomoB A.M. Undopmatuka u mMaTemMaTHka [DIEKTPOHHBIN pecypc]: yueObHoe mocodue st
CTYJIEHTOB BY30B, 00y4atomuxcs 1o crnenuanbHocT «FOpuctpynennus» (030501) / [Tormos A.M.,
Cornukos B.H., Haraesa E.I1. — Onextpon. TexcroBsle nanubie. — M.: KOHUTU-ITAHA, 2014.
— 302 ¢. — Pexum noctyna: http://www.iprbookshop.ru/7039. — 9BC «IPRbooks»,

2. Owmnenko O.B. Marematuka : ydeOHoe mocobue / Pununenko O.B.. — MuHck :
PecnyOnmkanckuii MHCTHTYT TipodeccrnoHanbHOro obpaszoanus (PUIIO), 2019. — 268 ¢. —
ISBN 978-985-503-932-8. — TekcT : 2neKTpoHHBIH // DnekTpoHHO-0nOmoTeynas cuctema [IPR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/94336.html

3. Hankun A.C. 3agauu ¢ pemieHussMH TIO BBICIIEH MaTeMaTHhKe, TEOPUH BEPOSTHOCTEH,
MaTEeMaTHYECKON CTaTUCTHKE, MATEMaTHICCKOMY TPOTPAaMMHPOBAHUIO [DNEKTPOHHBIN pecypc]:
yueOHoe mocobue s OakanaBpoB / [lankun A.C., lllankun B.A. — DneKkTpoH. TEKCTOBBIE
manHele. — M.:  JamkoB wu K, 2016, — 432 c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/5103. — 5BC «IPRbooks»
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4. Orosa H.B. Bricmas matematuka. /JIuddepennuanpasie ypaBHEHUS : y9eOHO-METOIHMYECKOE

nocobue / FOrosa H.B.. — HoBocubupck : HoBocuObupckuii rocy1apcTBEHHBIN TEXHUYECKUN
yausepcurer, 2020. — 28 c¢. — ISBN 978-5-7782-4111-4. — TekcT : 3JIEKTPOHHBIN //
DIIeKTPOHHO-OUOIMOTEUHAS cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/99175.html

5.2 lonmosiHuTEIbHAS JIUTEPATYPA

1. boromonoB, H. B.Maremaruka: y4eOHMK Juisi TpuKiIagHoro OakanaBpuata / H. B.
Boromornog, I1. . Camotinenko. — 5-e u3., nepepad. u qom. — Mocksa: U3narensctBo FOpaiiT,
2019. — 401 c.

2. EpmaxoB B.M. O6mwmii Kypc BbICIIEH MaTeMaTUKH JJis SKOHOMHCTOB. — M.: UHDOPA-M,
2014.

3. Kpacc M.C., UynpeaoB Bb.II. MaTemaTnka ajisi S5KOHOMHUCTOB y4e0. TOcoOue ISl By30B. —
CII: ITurep, 2014.

4. Kpemep H.11I. Briciias maTemaTuka AJjisi SJKOHOMHUYECKUX crienuanbHocTel. (1 u 2 yactu) —
M.: Beicmiee o6pazoBanue, 2015.

5. TarapuukoB O. B. Maremaruka s skoHOMHCTOB. [IpakTukym: yuebHOe mocoOue ams
akagemudeckoro OakamaBpuata / O. B. TarapuukoB [u ap.]; mox obOmel pemakmueit O. B.
TarapuukoBa. — Mocksa: U3narenscrBo FOpaiit, 2019. — 285 c.

6. I[Hunaues, B. C. Maremaruka: y4eOHUK M npakTukym i By3oB / B. C. lllunaues; moxg
penakuueit A. H. TuxonoBa. — 8-e u3n., nepepal. u non. — Mocksa: U3narensctBo FOpaiiT,
2019. — 447 c.

5.3 IIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

1. wWww. asi .org .ru — AreHTCTBO COIHaIbHON HH()OPMAITHH.

www.garant.ru — CripaBo4sasi mpaBoBasi cuctema «l apanT».

www.consultant.ru — CripaBounasi npaBoBas cucrtema «Koncynbrant I[11rocy.

2
3
4.  www.edu.ru — Poccuiickoe oOpa3oBanue. denepanbHblil mopTai.
5

Www.mvd.ru — MuHHCTepCTBO BHYTpeHHHX el Poccuiickoit @eneparyu.

5.4 MaTepuajibHO-TeXHHYECKO€e  TPOrPaMMHOe o0ecniedeHue (JIMIEH3NOHHOE H CBOOOTHO

pacnpocTpaHsiemoe)
HaumenoBanue HaumenoBanmne OcHaleHHOCTh crenuaIbHbIX Ilepeuenn
JUCHHILTHHBI CHeNHATBHBIX NoMeIeHUu U oMelleHUui 1151 JINIEH3UOHHOT 0
(MonxyJis), MOMelleHUuH 1 CaMOCTOSITEIbHOU padoThI NPOrpaMMHOI0
NPaKTHK B NoMeIeHun Aas o0ecneyeHmus.
COOTBETCTBHUH C CaMOCTOSITeJILHOM
y4eOHBIM padoThI
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IJIAHOM

b1.0.08
Marematnka

Kabuner
MaTeMaTUKH

YuebHnle MecTa, 000pyI0BaHHEBIE
OmouHO Mebennio, pabodee MeCcTO
MPEToAaBaTeNsl B COCTaBE CTOJ, CTYII,
TyM0a, KOMITBIOTEP C BBIXOJIOM B

Microsoft Windows XP
Microsoft Office
Kaspersky Endpoint ms
On3Heca

CeTh UHTEPHET, dKpaH, KouncynpsrantlInroc
MYJIbTHMEIUIHBINA TIPOSKTOP, AdobeReader
TEJICBU30P, TCMATUUYCCKUEC CTCH/IBI, Cisco WebEXx
Mpe3eHTAllMOHHbIA MaTepua HNudopmanronHo-
KOMMYHHUKAIIMOHHAS
VYuebnble MecTa, 000pyJOBaHHEIE wiatpopma «Chepym»

010uHOM MeOeIbI0, KOMIIBIOTEPaMH C
BBIXOJIOM B CE€Th HHTEPHET,
MHOTO()YHKIIMOHAIILHOE YCTPOUCTBO

Aynutopus 1
CaMOCTOSATEIBHON
paboThI

6. MeToanueckne yKazaHus JJisl 00y4alOmIUXCsl M0 OCBOEHUIO TUCHMILIUHBI

6.1 3aHATHSA JTEKIIUOHHOTO U CEMHUHAPCKOT0 (MPAKTHYE€CKOI0) TUIIOB

Meroauueckue ykazaHus JUIsl 3aHATHM JISKIMOHHOTO TUIA. B X0/1€ IEKUMOHHBIX 3aHATUN
oOydaromiemycst HE0OXOJIMMO BECTHM KOHCIIEKTHpPOBaHHE Yy4eOHOro maTepuana, oOpamaTh
BHHUMaHUE Ha KaTeropuu, GopMyJIUPOBKH, PACKPHIBAIOIINE COJACPKAHUE TEX WU UHBIX SBICHUN
U TPOIECCOB, HAay4YHbIC BBIBOABI M MpaKTHUECKHE pekoMeHjanuu. HeoOxomumo 3amgaBaTh
MPENOJABATENI0 YTOYHSAIOIIME BONPOCHI C LEJNbI0 YSICHEHHUS TEOPETHUYECKUX TOJIOKEHHUM,
pa3penieHus: CHOPHbIX CUTYaLUM.

[lenecooOpa3no qopabaTbiBaTh CBOW KOHCHEKT JIEKIIMH, JIeTias B HEM COOTBETCTBYIOIINE
3allUCH U3 OCHOBHOW W JIOMOJHUTEIBHOW JINTEPATYPhl, PEKOMEHIOBAHHON MPENOAABATEIIEM U
pelyCMOTPEHHON Y4eOHON NporpaMMon JUCIUITIUHBIL.

Metonuyeckue yKazaHus JUIS  3aHATUA CEMHHAPCKOTO  (MPaKTUYECKOro) —THIIA.
[TpakTHyeckue 3aHATHS MO3BOJSIOT Pa3BUBaTh y OOYYAOIIErocs TBOPUYECKOE TEOPETUUYECKOE
MBIIUIEHUE, YMEHUE CAMOCTOSITEIBHO H3y4aTh JUTEPATypy, AHAIU3HPOBATH MPAKTUKY; ydaT
4eTKO (OPMYJIUPOBATh MBICTH, BECTH JUCKYCCHIO, TO €CTh MMEIOT HCKIIOYUTEIHHO Ba)XKHOE
3HAUYEHHUE B Pa3BUTUU CAMOCTOSITEIbBHOTO MBIIUICHHUS.

[TogroroBka K MNpakTUYECKOMY 3aHATHUIO BKJIIOYaeT naBa drtana. Ha mnepBoM sTame
00ydJaronuiics IJIaHUPYET CBOIO CAMOCTOSTEIBHYIO padoTy, KOTOpas BKJIIOYAET: YSICHEHUE
3aJlaHdsl Ha CAMOCTOSITEIBHYIO PaboTy; MOa00p OCHOBHOM W JIOTIOJHUTEIBHOM JIMTEpPATYypPHI;
COCTaBlieHHE TUIaHa pPabOThl, B KOTOPOM OIPEAETSIOTCS OCHOBHBIE MYHKTHI MPEACTOSIIEH
noarotoBku. CocTaBieHHE IJIaHa JUCHUIUTMHUPYET W MOBBIIIAET OPraHU30BaHHOCTh B padoTe.

BTOpOfI OTall BKIIFOYACT HCIOCPEACTBCHHYIO IMOATOTOBKY K 3aHATHIO, KOTOpasd HAYMHACTCA C

M3Yy4YEeHHsI OCHOBHOM U JIOMOJHUTENbHOM uTepaTyphl. Oco0oe BHUMaHHUE MPU 3TOM HEOOXOAMMO
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0o0paTuTh Ha COJEPKAaHUE OCHOBHBIX IOJIOKEHUI M BBIBOJIOB, OOBSCHEHHE SIBJICHUN U (aKTOB,
YSICHEHHE IPAKTUYECKOr0 IPUIIOKEHHSI pacCMaTpUBAEMbIX TEOpPETHMYECKHX Bompocos. [lanee
ClIelyeT NOJArOTOBUTh TE€3UCHI JIUISl BHICTYIIJIEHUH 110 BCEM yU€OHBIM BOIPOCAM, BBIHOCUMBIM Ha
IPAaKTUYECKOE 3aHATHE WIN II0 TeME, BBIHECEHHOM Ha AMCKYCCHIO (KPYIJIBIA CTOIN), MPOIyMaTh
IPUMEPBI C LIENbI0 00eCIeYeHUsI TECHOM CBA3M M3y4aeMOM TeMbI ¢ peanbHOH Kn3HbI0. ['0TOBsACH
K JIOKJIaJly WJIH BBICTYIIJICHUIO B PAMKaX HHTEPAKTUBHOM (OPMBI (AMCKYCCHS, KPYTIbIi CTON), IPU
HEOOXOAMMOCTH CIIEAyeT OOPAaTUTHCS 32 HOMOIIBIO K IPEOAaBaTEIIo.

6.2. CamocTosiTeqIbHAsI padoTa CTY/ICHTOB

CamocrosrenbHas paboTa CTYJJCHTOB PEIYCMOTPEHA YUeOHBIM IJIAHOM I10 AUCIUILINHE
B 00beme 108 yacoB. CamocrosTrenbHas paboTa peaqusyercs B paMKax MpOrpaMMbl OCBOEHUS
JUCLUIUIMHBI B CIIEAYOMMX hopmax:

- paboTa c KOHCIIEKTOM 3aHATHs (00pabOoTKa TEKCTa);

- MPOpabOTKa TEMATUKN CAMOCTOSTEIILHON paOOTHI;

- HaIllMCaHUE KOHTPOJIBbHOU paboThl;

- mouck nHpopmanuu B cetu «MIHTEepHET» U IUTEpaTypE;

- BBIMIOJIHEHUE UHIUBUYaJIbHBIX 3aJaHUH;

- IOJITOTOBKA K CJjaue 3a4eTa, 3a4eTa C OLICHKOM.

CamocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CUCTEMAaTHU3allMH U 3aKPETUICHUS MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NPAKTUYECKUX
YMEHUH 00yJaromuxcs;

- yriyOJeHus ¥ pacIiipeHHsl TEOPETUYECKUX 3HAHUM CTYJIEHTOB;

- (QopMupoOBaHUS YMEHHH HCNOIb30BaTh HOPMATUBHYIO, IPaBOBYIO, CIIPaBOYHYIO
JOKYMEHTALUIO0, Y4eOHYIO U CIIELUANIbHYIO JUTEPATYypPY;

- Pa3BUTHA MO3HABATEIbHBIX CIOCOOHOCTEM M aKTUBHOCTH OOYYalOIIMXCS: TBOPYECKOM
WHUIMATUBBI, CAMOCTOSTEILHOCTH, OTBETCTBEHHOCTH, OPraHU30BAaHHOCTH; (OPMHUPOBAHUE
CaMOCTOSITEIbHOCTH MBIIIJICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, COBEPIIEHCTBOBAHUIO U
caMOOpraHu3alnu;

- Pa3BUTHIO UCCIIEI0BATEIbCKUX YMEHUH CTYIEHTOB.

TexHonorus opraHu3aldd CaMOCTOSITENIbHOM  paboThl  OOy4aromMxcs BKJIIOYAET
UCIIOJIb30BaHNE HMH(OPMALMOHHBIX U MaTepUAIbHO-TEXHUYECKHX PEeCcypcoB: OuOiMoTeka ¢
YUTAIBHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACChl C BO3MOXXHOCTBIO paboThl B IHTEpHET, ayuTOpUn
JUISL CAMOCTOSITENIEHOU PaOOTHI.

[lepen BbIMONHEHHEM OOYYalONIMMKCS BHEAYyJIUTOPHOM CaMOCTOSITENIbHONH paboThI

npenoaaBaTrCyib MpPpOBOAUT KOHCYJIBTHPOBAHUEC I10 BBIIIOJHCHUIO 3adaHUs, KOTOpBIﬁ BKJIFOYACT
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Heab 33/aHMsl, €ro COJAEPXKaHUS, CPOKH BBHIOJHEHHUS, OPUCHTUPOBOYHBIH 00BEM pabOTHI,
OCHOBHBIE TpeOOBaHUs K pe3ysbTaTaM padoThbl, KPUTEPHH OLICHKH.

CamocrosaTrenbHass paboTa MOXET OCYIIECTBISATHCS WHAMBHAYAIbHO WIH TPYIIIAMH
00ydJalomMxcs B 3aBHCUMOCTH OT LEJM, 00beMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIbHOM
paboTHI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHHH 00y4JarOIIUXCS.

KonTtpons camocTosTenbHOM paboThl CTyIEHTOB IIPEAyCMaTPHBACT:

-COOTHECEHHUE CO/ICPKaHUS KOHTPOJIA C LEISIMH 00yUeHHUS,;

-00BEKTUBHOCTH KOHTPOJIS;

-BAIMJHOCTh  KOHTPOJII  (COOTBETCTBHE NPEABSABIAEMBIX 33adaHUM  TOMY, 4YTO
MIPEANOJaraeTcsi MpOBEPHUTH);

- depeHrannio KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPUAIOB.

@®opMBI KOHTPOJISI CAMOCTOSTEIBHONW PaOOTHI:

-[IPOCMOTP U IPOBEPKA BBIITOJIHEHUSI CAMOCTOSTEIBHOM PaObOTHI ITPEoJaBaTelieM;

-OpraHM3anus CaMONpPOBEPKH, B3aUMOIIPOBEPKH BBITIOJTHEHHOTO 33J[aHUs B TPYIIIIE;

-00CyXJICHHE PE3yJIbTaTOB BHIMIOJTHEHHOW Pa0OTHI Ha 3aHATHUH;

-[IPOBE/ICHHE TMCEMEHHOT'0 OIPOCa;

-IPOBE/ICHHE YCTHOTO OINpOCa; OpraHW3alus M NPOBEJCHUE WHAWBUAYAIBHOTO
cobece0BaHU,

-OpraHu3anys U NpoBeJeHUE COOECEe0BaHUS C IPYIIION.

7. MeToanueckue peKoMeHAalMU M0 00YUEeHHUI0 JIUI[ ¢ OrPAaHMYEeHHBIMH

BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIU/10B

OOyueHre No AUCUUIIMHE O0YYaIOIIMXCS ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMU 3]I0POBBSI
(manee — OB3) ocymiecTBIeTCS C YYETOM OCOOCHHOCTEH TMCUXO(PU3UYECKOTO Pa3BUTHUA,
VH/IMBUyalbHbBIX BO3MOXHOCTEH U COCTOSTHUSI 3I0POBbs TAKUX 00YYaIOLIUXCS.

Conep:xanue 0o0pa3oBaHUS M YCIOBHS OpraHuzanuu oOydeHus, oOydaromuxcs ¢ OB3
OTIPEIETSIIOTCS  aJJallTUPOBAaHHOM 00pa3oBaTeIbHONW IMPOrpaMMoOM, a JJIsi WHBAJUIOB TAaKXKE B
COOTBETCTBUH C MHAUBUIYAIbHOM MpOrpaMMoi peaOUINTaluy HHBAIHA.

OcBoenne qucIUILTHHBI o0ydaromumucs ¢ OB3 MokeT ObITh OpraHM30BaHO Kak COBMECTHO
C ApyTUMH 00yUaIOIIMMUCS, TaK U B OTACTBHBIX Tpymmnax. [Ipeanonaratorcs cnenuanbHbIe yCIOBUS
JUISL TIONTy4YeHust oopasoBanus o0ydarormmucs ¢ OB3.

[Ipodeccopcko-mieqarorndyeckuii CocTaB 3HAKOMHUTCSI C TICUXOJIOTO-(PH3UOIOTUYECKUMU
0COOEHHOCTSIMU OO0y4aromuxcss WHBaMMI0B U jul ¢ OB3, uMHIuMBUAyalbHBIMU MpOrpaMMaMu

peadbuMTaluy MHBAIUAOB (IIPU HATUYHN).

20



B kypce mpenmnomnaraercsi HCIOIb30BaTh CONMAITEHO-aKTHBHBIC U PE(IICKCUBHBIE METOIBI
00y4eHUs, TEXHOJOTHHM COLMOKYJIbTYPHOH peadWiuTanuy C UENbI0 OKa3aHWs IOMOIIM B
YCTQHOBJICHUH TOJIHOIIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHWH C JAPYTUMH CTYJIEHTaMH, CO3JaHHUU
KOM(OPTHOTO TICHXOJIOTMYECKOTr0 KiIMMaTa B cTylaeHdeckoi rpymme. [lombop u paspaborka
yueOHBIX MaTEPHUAIOB ITPOU3BOIATCS C YUETOM PEIOCTABICHHS MaTepralia B Pa3IMuHbIX (hOpMax:
ayauanbHOW, BHU3YAIbHOW, C MHCHOJBb30BAaHMEM CIIEHUAJIBHBIX TEXHHMYECKUX CPEIACTB U
WH(POPMAIIMOHHBIX CUCTEM.

OcBoenne mucuuiuimHbl JuiamMu ¢ OB3 ocymiecTBisieTcsi ¢ MCIOIb30BaHUEM CPEJICTB
oOy4deHus: OOMmIEr0 ¥ CHENUATBPHOrO Ha3HA4YeHUs (NMEPCOHATBHOTO M KOJUICKTUBHOTO
UCTIONIb30BaHus). MarepuaibHO-TEXHUYECKoe OOecredeHne MpeaycCMaTpuBaeT MPHCIOcOoOIeHne
aynutopuit K Hy>kaam sui ¢ OB3.

dopma mpoBeneHNs aTTECTAIUK Ui CTYJICHTOB-WHBAJIHMIOB YCTAHABIMBACTCS C YYETOM
WHAUBUIYalIbHBIX Ticuxodusmueckux ocodenHoctei. s crynentoB ¢ OB3 npexycmarpuBaercs
JOoCTymHas popMa MpeaoCTaBICHHUS 3aIaHII KaK OLICHOYHBIX CPEJICTB, @ UMEHHO:

— B TNCYATHOW WJIM JIEKTPOHHON (opMe (ISl JIUI] C HAPYIICHUSIMH OIIOPHO-IABHIATEIIEHOTO
amnmapara);
— B I€YaTHOH (hopMe WM IIEKTPOHHOM (POpMeE C yBETHUSHHBIM IIPUPTOM M KOHTPACTHOCTHIO

(ISt JTUIT ¢ HApYIIEHUSMU CITyXa, peud, 3peHus);

— METOJIOM YTEHHS aCCUCTEHTOM 3aJlaHusl BCIyX (A7 TUI] ¢ HApYIICHUSIMUA 3PSHHUS).

CrtyneHTaM C WHBAIMAHOCTHIO YBEJIMYMBAETCS BpEeMs Ha TIOATOTOBKY OTBETOB Ha
KOHTPOJbHBIE BOMPOCHL. J[Js TakuxX CTyIEHTOB TMpeaycMarpuBaeTcss HocTymHas (opma
MPEOCTABIEHUS OTBETOB Ha 33aJ]aHHs, 2 UMEHHO:

— MUCBMEHHO Ha OymMare miii HabOpOM OTBETOB Ha KOMIIBIOTEPE (VIS JIUI] ¢ HApYIICHUSIMA
cllyxa, pedn);

— BBIOOPOM OTBETA M3 BO3MOKHBIX BAPUAHTOB C MCTIOIB30BAaHUEM YCITYT aCCUCTEHTA (JIJIS1 JTHIT
C HapYyIICHUSIMH OTIOPHO-/IBUTATENILHOTO allapara);

— YCTHO (U151 JIUI] C HAPYIIECHUSIMU 3PEHHSI, OTIOPHO-ABUTATEILHOTO arapara).

— pd HEOOXOAMMOCTH U OOYYaroIIMXCsl ¢ WHBATUIHOCTBHIO TIPOIENypa OICHUBAHUS

PE3yJIbTAaTOB O6yquI/I}I MOZKET MPOBOANUTLCS B HECKOJIBKO 3TAIlOB.
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[Ipunoxenue 1

DoH/ OLICHOYHBIX CPEICTB
JJIS TEKYLIEero KOHTPOJISA ¥ IPOMEXKYTOYHOM aTTecTaluu
MPHU U3YYEHUH TUCHHUILIMHBI
b1.0.08 Maremaruka

Mocksa 2024
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1. ITacnopTt oHIa OLIEHOYHBIX CPECTB

KonTposmpyembie Ko u HaumeHoBaHue HNupuxkatop HaumenoBanue
pa3jebl (TeMbl) KOMIIeTeHIIUH AOCTUKEHU S OLIEHOYHOI0
AUCHMILINHBI KOMIIeTeHIIUH Cpe/CTBa

3HayeHHe U pojib YK-1 Cnoco6en ocymectBiusate | YK 1.1 Onpoc, goknas,
MAaTE€MaTHKU B IIOMCK, KPUTUYECKUM aHAIIU3 U NyK 1.2 TECT, 33J1a4M IIpH
HAay4YyHOH U CHUHTE3 HH(POPMAIIHH, YK 1.3 paszbope
[IPaKTUYECKON MPUMEHSTh CUCTEMHBIN TI0JIX0]T KOHKPETHBIX
NeSITeIbHOCTH. JUTS pEIICHUS TOCTABIICHHBIX CUTyaluH,
3aj1a4 KOHTpPOJIbHAS
paborta, penieHue
3aza4, 3a4er,
324eT C OLICHKOU
MatpuuHnas YK-1 Cnocoben ocymectisite | UYK 1.1 Omnpoc, noknan,
anrebpa. MOKCK, KPUTUYECKUI aHATTN3 U NyK 1.2 TECT, 3a/1a4¥ pU
CUHTE3 uH(pOopMaIuy, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN TOIXO]] KOHKPETHBIX
JUISI pEIIEHHUS TOCTABJIEHHBIX CUTYaIuH,
3a1au KOHTPOJIbHAS
pabora, penieHue
3a/1a4, 3a4er,
3a4eT C OLCHKOMU
OJ1eMEHTBI YK-1 Cnocoben ocymecteisate | UYK 1.1 Onpoc, goknas,
BEKTOPHOM anreOphl. | MOUCK, KPUTHUECKUI aHAIIN3 U NyK 1.2 TECT, 3aa4u IIpU
CHUHTE3 HH(POPMAIIHH, YK 1.3 pazbope
MPUMEHSATH CUCTEMHBIN TT0JIX0/T KOHKPETHBIX
JUISl pELLIEHUs TOCTaBIEHHBIX CUTyaluH,
3aj1au KOHTPOJIbHAS
pabora, perieHue
3az1a4, 3a4er,
3a4eT C OLICHKOU
Cucrtemsl muHelHbIX | YK-1 Cnoco6en ocymectBiusate | UVK 1.1 Ompoc, noxnan,
anreOpanyecKux MOUCK, KPUTUYECKHUM aHAIIU3 U NyK 1.2 TECT, 33J]a4M MpH
YpaBHEHUH. CUHTE3 uHpopMaIuuy, NYK 1.3 pazbope
MPUMEHATh CUCTEMHBIN TOJIX0/1 KOHKPETHBIX
JUISI pEIIEHUS TOCTABIEHHBIX CUTYaIuH,
3a1a4 KOHTpPOJIbHAS
paborta, perieHue
3az1a4, 3a4er,
3a4eT C OICHKOU
AHanuTHyeckas VYK-1 Cnocoben ocymectBiars | UYK 1.1 Omnpoc, noknan,
reoMerpus Ha ITOMCK, KPUTUYECKHUI aHATIN3 U NyK 1.2 TECT, 3a7a4u IIpU
IJIOCKOCTH CHHTE3 HH(pOopMaluH, NYK 1.3 paszbope
MIPUMEHSATh CHCTEMHBIN TIOJIX0]T KOHKPETHBIX
JUISL pEILIEHUs TOCTaBIEHHBIX CUTYyaluH,
3aj1ad KOHTpPOJIbHAs

paborta, perienue
3ajad, 3a4erT,
3a4eT C OLICHKOU
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AHamutnueckas YK-1 Cnocob6en ocymectBiare | UYK 1.1 Ormpoc, noknan,
reoMeTpus B MOWCK, KPUTUYECKUI aHAIU3 U YK 1.2 TECT, 3aJ]a4u TIpU
MIPOCTPAHCTBE CHHTE3 HH(pOopMaLuH, NYK 1.3 pazbope
MPUMEHSTbh CUCTEMHBIN OIXO KOHKPETHBIX
JUISl pEIIEHHUS [TOCTABJIEHHBIX CUTyaluH,
3aj1au KOHTPOJIbHAS
pabota, penieHue
3a/ady, 3a4er,
3a4eT C OLCHKOU
DJIEMEHTHI TEOPUH YK-1 Cnoco6en ocymectBiusate | YK 1.1 Onpoc, goknas,
MHOXECTB. IIOMCK, KPUTUYECKUM aHAIIU3 U NyK 1.2 TECT, 33J1a4M IIpH
CHUHTE3 HH(POPMAIIHH, YK 1.3 paszbope
IPUMEHSTHh CUCTEMHBIN TIOJXO KOHKPETHBIX
JUTS pEIICHUS TOCTABIICHHBIX CUTyaluH,
3aj1a4 KOHTPOJIbHAS
paborta, pelrieHue
3aza4, 3ayer,
324eT C OLICHKOU
OyHKIMH OAHON YK-1 Cnocoben ocymectisite | UYK 1.1 Omnpoc, noknan,
HE3aBUCUMOU MOWCK, KpUTHYECKUN aHAITU3 U YK 1.2 TECT, 3a/1a4M TIpU
MIEPEMEHHOM. CUHTE3 uHpOopMaIuy, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN TTOIXO]] KOHKPETHBIX
JUISI pEIIEHUS TOCTABIEHHBIX CUTyaluH,
3a1au KOHTPOJIbHAS
pabora, pelnieHue
3a/1a4, 3a4er,
3a4eT C OLCHKOMU
Huddepenunansuoe | YK-1 Cnocoben ocymectBiare | UYK 1.1 Omnpoc, noknan,
HCUYHUCIICHUE ITOMCK, KPUTUYECKHUM aHATIN3 U NyK 1.2 TECT, 3a7a4u IIpU
(byHKIMU OJTHOM CHHTE3 HH(pOopMaluH, NYK 1.3 paszbope
HE3aBHUCUMOM MPUMEHSTh CUCTEMHBIN TOIXO KOHKPETHBIX
IIEPEMEHOM. JUIsl PEIIEHUS TOCTABJIEHHBIX CUTYyalluH,
3aj1au KOHTPOJIbHAS
pabora, perieHue
3az1a4, 3a4er,
3a4eT C OLICHKOU

Oransl popmupoBaHus komrereHui B nporecce ocBoeHust OIIOII npsiMo cBsi3aHbI €

MECTOM JHUCUUIUIMH B oOpa3oBaTenbHOW mporpamme. Kaxapiii stan  ¢dopmupoBaHus
KOMIIETEHIINH, XapaKTEpU3yeTCsl ONPENEICHHBIMU 3HAHUSIMM, YMEHUSAMH M HaBBIKAMU U (WMJIN)
OINBITOM MNPO(ECCHOHAIBHOW AEATENbHOCTH, KOTOpBIE OLEHUBAIOTCS B IPOLECCE TEKYILEro
KOHTPOJISI yCTIEBAEMOCTH, TPOMEKYTOUHOM aTTeCcTalliu 10 TUCHUIUINHE (TPAKTHUKE) U B Ipoliecce
UTOTOBOM arrectanuu. MTororas oneHka mo AucUUIUIMHE «MaTemaTtuka» cOpMHPOBAHHOCTH

KOMIIETCHITUI OIMPEACIIACTCA B IICPUO MOATOTOBKU U CAa4YX 3a4€Ta U 3a4€Ta C OLICHKOM.
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2. OueHo4YHbIE MaTepPHAJIbI

2.1 Texymmii KOHTPOJIb
TEMBI JOKJIATOB ITO MATEMATHUKE JJIsA CTYJAEHTOB

Joximan Ha 5-10 MHUHYT TOTOBUTH B JIGKTPOHHOM BHUE B 0HOM U3 (hopmaros: pdf, doc.

1. Meramaremaruka.

2. [TapagoKChl TEOPUU MHOKECTB.

3. AKCHOMATHYECKUN METO/I.

4. Teopemsl I'€nemnst 0 HEMOIHOTE.

5. TeopeTrko-MHOXECTBEHHBIH c110c00 000CHOBAHUS MAaTEMATHKHU.
6. AkcroMa BbIOOpa U allbTePHATUBHBIC AKCUOMBI.

7. KOHCTpYKTHBH3M U HHTYUIIMOHN3M B MaTeMaTHKE.
8. Jlornueckoe 000CHOBaHNE MATEMATHUKH

9. Heuérkue MHOXECTBA U MaTemMaTUKa Ha €€ OCHOBE.
10. MoanpHas JIOTUKa.

11. MeTto MaTeMaTHYECKON HHIyKITMU AJredpa

12. OcHoBHas Teopema ajreopsl.

13. Benukas Teopema @epma.

14, bunapHas cucrema cuuciIeHuUs.

15. Bbynessl anredpsr 1

16. CuMMeTpHH B )KUBOM NPUPOJE

17. MaremaTuka B KpucTauiorpaduu.

18. KonupoBanue nnpopmanuu.

19. ['eometpus JlobaueBckoro.

20. I'eomerpusa Pumana.

21. MHoromepHsle IPOCTPAHCTBA.

22. beckoHeuyHOMepHBIE TPOCTPAHCTBA U, B YACTHOCTH, TMJIBOEPTOBBI IPOCTPAHCTBA.

[Ixana u KpUTEpUU OIICHUBAHUSI TOKJIAT0B (pedepaTon)

IIkaja oueHnBaHus Kpurepumn oneHuBanus

«OMIUYHOY OO0yuaronuiicst TITyOOKO U COJIepKATEbHO PACKPBIBAET TEMY
noknana (pedepara), He TOMYCTUB OMUOOK. OTBET HOCUT
pa3BEepPHYTHIN M MCUYEPIIBIBAIOIINIA XapaKTep

«xopouwoy OOyJaromuiics B 1IeJI0M pacKpbIBaeT TeMy Jlokiana (pedepara),
OJIHAKO OTBET XOTs OBl HA OJIH U3 HUX HE HOCUT Pa3BEPHYTOTO U
MCUEPIIBIBAIOIIETO XapaKTepa.

«yooenemsopumenvroy | OO0yyaronIMiics B IEJIOM packpbIBaeT TeMy JAokiaaa (pedepata) u
JIOITyCKAeT psAJl HETOUYHOCTEH, (hparMeHTapHO pacKphIBaeT
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COACPIKAaHNUC TCOPECTUICCKUX BOIIPOCOB WJIN UX PACKPLIBACT
COACPKATEIIbHO, HO AONTYCKasd 3HAYUTCIIbHBIC HCTOYHOCTHU

HPUMEPHAS TEMATHUKA KOHTPOJIBHBIX PABOT IO IUCHUIIVIMHE
KonTpoabHasi padora

no reme «MaTpuunasi anredopa»
TunoBoi BapuaHT KOHTPOJIBbHOI pabOTHI.

3aganue 1. HaiiTu 3HaueHre MaTpUYHOIO MHOTOWICHA.

2 3 0
1. A>-2A" -A+3,ecmu A=|1 -2 -1].
0O 1 2
3aganue 2. PeluTh MaTpUYHOE YPaBHEHHE.
3 0
[25 4} -2 1
1. x- =
6 1 4 -5
-3 -2

3ananue 3. BpluMCINUTh ONpeneNnuTeab YETBEPTOro MOPsAKa, MPEABAPUTEIBHO IOJIYUUB

MaKCHMaJIbHOE YHCIIO HYJIeH B CTpoKe (cTonlre).

2 4 -1 2

-1 2 3 1
A =

2 5 1 4

1 2 0 3

3aganue 4. @upma BBIIYCKaeT TPH BMJA NPOJYKIMH, MCIONB3YS MATH BUAOB CHIPbS.
3agaHbl: BEKTOp Crpoca X = (X1, X2, X3); MaTpuia mopsaka 3X5 A=[ajj] yaenbHbIX 3aTpaT
pecypcoB (aij — pacxon j-ro BUa pecypca Ha eAMHHUILY BBITYCKa | — IO BUJIA MPOIYKIIUH); BEKTOP
IIeH pecypcoB c=(c1, C2, ..., C5). ONMpenenuThb: a) pacxo] KaxJa0ro pecypca, He0OX0AUMOTO st
YAOBJIETBOPEHUS CIpoca; 0) CTOMMOCTh KaxAoro pecypca (yIelbHbIE CTOUMOCTHBIE 3aTpaThl,
NPUXOJSIIUECS Ha €IWHUILY BBIIYCKa NMPOIYKIMU KaKIOro BHJA); B) CyMMapHbIe 3aTpaThl Ha

PECYpPCHI, HeO6XOI[I/IMBIe UL YOOBJICTBOPCHUS 3aITaHHOTO CIIpOCaA.

5 10 3 9 2
x=(10;7;4), c = (7;4;5;10;2), A= 4 8 5 6 8
6 12 4 3 10

KonTtpoabnas padora
10 TeMe «JIeMEHTBhI BeKTOPHOM a/1redpb»
TunoBoi BapuaHT KOHTPOJILHOM pabOTHI.

3anmanue 1. Jlansr koopauHatel BepimH rmupamuasl ABCD: A(1, 2, 1), B(-1, 1,0), C(1, -3,
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6), D(1, 5, -6).
TpeOyercs 3anucath:
a) KOOpJIMHATHI BEKTOPOB Zf: TB, Zﬁ: B CHCTEME OpT I, |, K v HaiiTH uX JJTUHBI;
0) HalTH YroJ MEXy BEKTOpaMHu AC udB

B) HATH MIPOEKLIMIO BEKTOpA AD, Ha BEKTOD AB ;
I) HaiiTu mwiomaas rpanu ABC;
1) HaiiTk 00bem nupamuasl ABCD;
€) COCTaBUTh ypaBHEHHE pedpa AC;
%) cOCTaBUTh ypaBHeHHE rpaHu ABC.
KonTtpoabHnas padora

1o Tteme «CucreMbl JIMHEHHBIX aJre0pan4ecKux ypaBHeHHii»
TunoBoii BapuaHT KOHTPOJBHON PaOOTHI.
3ananue 1. [IpoBepuTh, 4TO cCUCTEMa JIMHEHHBIX ajlreOpanuyeckuX ypaBHEHUNH COBMECTHA U

PCIINTL €€ pa3JIMIYHBIMU U3BECCTHBIMH MCTOdaMMU.

Sx+8y—z=7
x+2y+3z=1
2x-3y+2z=9

3amanue 2. pelnuTh CUCTEMY YpaBHEHUHN 0011Iero BUAA, PEIBAPUTEIHHO UCCIIEI0BAB €€ Ha

COBMCCTHOCTD.

1

X +4x2—3x3—6x =0
4

2x1+7x2+x -x =2
4

3
x, + 7x2 — 24x3 + 45x4 =-6

[Ixana 1 KpUTEPUH OLIEHUBAHUS KOHTPOJIbHBIX paboT

IllkaJjia oneHuBaHus Kputepuu onenuBanus

«OMAUYHON OOyuatomuiics rmy0oKo U coiepKaTeIbHO PACKPBIBAET TEMY
KOHTPOJIbHON paboThI, HE TOMYCTUB OMUOOK. OTBET HOCUT
pa3BEPHYTHIN U NCUEPIBIBAOIINN XapaKTep.

«XOpoOULo» OOyyaromuiics B 1I€JIOM packpbIBaeT TEMY KOHTPOJIbHOM

paboThI, OTHAKO OTBET HE HOCUT Pa3BEPHYTOr'0 U HCUEPITBIBAIOIIETO
Xapaxrepa.

«yooeremsopumenvroy | O0ydaroUIMiics B IEIOM PacKpbIBaeT TEMY KOHTPOJIbLHON paboThI U
JIOITyCKAeT psAJl HETOUHOCTEH, (hparMeHTapHO pacKphIBaeT
COJIepKaHUE TEOPETUYECKHUX BOIIPOCOB UJIN UX PACKPBIBAET
COJIEpXKATENBHO, HO JIOITYCKasi 3HAYUTEIIbHBIC

HETOYHOCTH.

«He OO6yuaromuiics He BlIaieeT BHIOPAaHHON TEMOM KOHTPOJIBHON
yoosremsopumenvrno» | paboThl. Tema KOHTPOJIBbHOM pabOThl HE PACKphITA
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THUITOBBIE TECTOBBIE 3AJAHUA

no teme «/Anddepennuanbuoe ncuuciaenne GyHKIHUU OHON HE3ABUCUMOM
1nepeMeHHOon»
TurnoBoii BapuaHT TecTa.

1
1. Haiitu npousBoanyo GyHkiuu Y =+/2X —— .
X

2 1 2 2 1 2 1 2
Omerl) Y=—ou-—,2)y=|5+5 3)y=—t+S 4)y=—"o-Z5
reer 1)y Vox o X8 )Y x x° )y Vox o %@ )y J2x X ) et

OTBCTA.

.
2. Haiitu npou3Boanyo QyHKIHH y=Xtg'x,

2xtgx
Otser 1) Y =tg°x+ —,2) ¥ =tg’x+——,3) Yy =tg’x+ ? ,
2C0S° X COS” X COS” X
4) y' = ﬂ , 5) HEeT MPaBUIIBHOTO OTBETA.
cos? X

Ix
1+/x

3. Haiitu mpousBoaHyr0 QyHKIUHN Y =

. 1-2Jx

Otser 1) y’=;,2) y’=; )Y =——
2x(1+/X) 24X (L+/x)? 1+ /x)?
4) y' = M , 5) HeT PaBUIBHOIO OTBETA.
(L++/x)?

4. Haiiti unTepBanbl yobiBanus GyHkiun Y = 2 —3X+ X2
OtBer 1) (—o0,—1) u (1,+), 2) (-1,1), 3) (-,—1),4) (1,+2), 5) HET MPaBUILHOTO OTBETA.

Haiiti MHTEpBaIBI BOTHYTOCTH KpHUBOH Y = 2—3X+ X
OtBer 1) (—,0) , 2) (-11), 3) (-o0,—1), 4) (0,+0), 5) HET NPaBUIBHOTO OTBETA.

_1—2x2
5. HaiiTi ropu3oHTaNbHBIE ACUMIITOTHI KPUBOM x-1
OtBer 1) y=-2,2) y=2,3) y=0,4) y=1,5) Her npaBI/mLHoro OTBETA.
. . 1-2x
6. HaiiTi BepTUKaIbHBIC ACUMIITOTHI KPUBOH Y = SR
X —

OtBer 1) X = —% ,2) X= % ,3) x=1,x=-1,4) x=1, 5) HeT MPaBUIBHOTO OTBETA.

[IIxasna orteHMBaHU TECTOBOI'O 3aaHU

% BepHBIX penieHnii (0TBETOB) Ixkana oneHnBaHus
85-100% «OMIUYHON

70-84% «XOpouLo»

51-69% «y00871€eMEOPUMENILHON
50% u mMeHee «He Y0081em8opUmesbHO»
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MPUMEPHBIE 3AJTAHUS JIJISI MPAKTUYECKHX 3AHATHI
ITo Teme «AHaJIMTHYECKAsA TeOMeTPHUS HAa IVIOCKOCTH
TuoBoM BapuaHT PAKTUYECKOT0 3aHATHUSA. Pemenue 3aqad.

IIpumep 1. [IpuBectu obmiee ypaBHeHHe npsiMoit 3X+5y+20= 0 K ypaBHEHHUIO MPSMOU B
OTpe3Kax.
Pemenue. Ilepenecém cBoOoanbnii uiaeH 20 B mNpaByK dYacTh pPaBEHCTBA C

IPOTHBOIOJIOXKHBIM 3HAKOM U pa3fenuM o0e yacTu paBeHcTBa Ha (-20), momydnm:
3x 5 x =20 =20
_—20+_—2yO= 1HHH@+%=1,Q=T, b:T'
3 5
OTtBeT. _izo + _Lzo =1.
EE
IIpumep 2. IlonyuuTh BCe BHUABI ypaBHEHMs INpPSAMOM, eciM IpsiMas 3aJaHa OOLIUM

ypaBHeHHueM 3X+4y-5=0.
Pemenne. 1). YpaBHeHue npsamoii ¢ yriioBsiM ko3 dunmenrom: 4y=-3x+5=

3 5 3
yEix ok

=1,a == b=

y 5 5
5 3 4

o X
2).YpaBHeHUE NPsIMON B oTpe3kax: 3X+ 4y =5 = & +
3 4
Kanonunueckoe ypaBHEHUE TIPSIMOIL: BO3bMEM 2 TIPOM3BOJIBHBIC TOUKH JICIKAITUE HA TPSIMOM

5 5 o 5 -5 .
M; (0, Z) u M, (§ ,0), BEKTOP M1M2:{§1 T} SIBJISIETCSI HAIPABJIAIONIMM BEKTOPOM IPSMOM,

5
o o x=0 _ Y3
KaHOHMYECKOE YPaBHEHHUE MPSIMOU, MPOXOIAIICH Yyepe3 Touky M; MMeeT BUJ —— = —*;

3 4
4). YpaBHEHHE NPAMOU MPOXOSAIICH uepe3 JBe 3alaHHble TOuku My, M, umeeT Bu

5

x0_%
PaccrosiHue OT TOYKH 10 NPSIMOii

Ipumep 3. Tpeyroabauk 3a1an cBoumu BepimnHamu A(1, 2); B(-2, 1); C(3, 2). Haiitu aimuny

€I'0 BBICOTHEI, OHymeHHOﬁ N3 BEPUINHBI A.

Pemenue.
h = AK. BeicoTy HaiiiéM, KaKk pacCTOSIHUE OT TOYKH A
- o x+2 -1
K 1o npsimoit BC. Ypasuenue npsmoit BC: 312 %
X+2 -1

A C :>T=yTI/IJ'II/IX-5y+7:0.

_l1-52+7] _ 2

T Vitzs V26

2

TBeT. h =— en. 1.

OrtBe T3 €A L

IIpumep 4. CocTaBUTh ypaBHEHUS OUCCEKTPUC YTIIOB MEXKAY MPIMbIMU

Li: 3x-4y-2=0 u L,: 5x +12y — 1=0.

Pemenye. .M(x,y)

|3x—4y—-2| [5x+12y—1]|
= —y = —y
Vo+ie ' 2 V25+144 '

L 14x-112y-21=0 1 Ly: 64X + By — 21=0.
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IIpumep 6. Hanucate ypaBHEHHE MpSIMOM, MPOXOIAIICH yepe3 TOUKy M mnepecedeHus
npaMbix SX —Y + 10 =0 u 8X + 4y + 9 = 0 u napauiensHo npsimoid X + 3y = 0.

Pemenue. 3anuiiem ypaBHenue myuka SX —y+ 10 + 4 (8x + 4y + 9) = 0.

ﬁ{ = {5+ 84;4A — 1}, N = {1; 3}. Bektopsr ﬁl) uN napajuieIbHbI, B KOOpIUHATAX g =

4/‘13—1 orcrona 15 + 241 42+ 1 =0 uou 201 + 16 =0 _>,1:‘2_106:‘?4’ (5 _%) X—(%+1)y+

(10-F)=0= x+3y+2=0
Kpusbie BTOporo nopsiaka

Hpumep 7. IlpuBectn ypaBHeHHE OKpykHOcTH x2+7y2—2x+4y—11=0 «
KaHOHHYECKOMY BHUJLY.

Pemenne. Kanonnueckoe ypasHenue okpyxkHoctun (x —a)? + (y —b)2 =72,C(a, b )-
HEHTP OKPY>KHOCTH , I — PAJUYC OKPYKHOCTH.

BeiziensieM mosiHbie KBagpaThl MpU MEPEMEHHBIX X H Y.

(x2—2x+1D)—-1+@?+4y+4)—4—-11=0=(x— 1)+ (y + 2)? = 16.

Otser. (x — 1)2+ (y +2)2 =16,C (1,-2), r = 4.

Ipumep 8. [loctpouts >munc x2 + 4y? = 16, naiitu £ u GoOKychL.

2 2
PemieHue. YpaBHCHHE 3alMIlIeM B BHUJIE 916—6 + y: =1, a=4b=2, c=Va%?+b? =

V20 45
V20, ¢ = % -5 YT0oOBI MOCTPOUTH AILIUIIC, HA OCSAX KOOPJAUHAT OTJIOXKUM 2a = 8 1o ocu OX,

2b =4 o ocu Oy, mocTPOUM MPSIMOYTOJIBHUK CO CTOPOHAMU 8 1 4 ¥ B HETO BIIHIIIEM DIUTHUIIC.

N

-4 4 > X
-2
Mpumep 9. Jana mapadomna y> = 6X. CocTaBUTh ypaBHEHHE €& JWPEKTPHCH ¥ HAHTH eé
doxyc.
Pemenue. 2p = 6; p = 3, Xx= g = — % — ypaBHEHHE TUPEKTPUCHL. F( %, 0) — doxkyc.

Kpurtepum oueHku:

CrnenyeT npuaepKuBaThCs CIEAYIOMUX TPEOOBaHUM NIPU BBICTABICHNUHN OLIEHKH:

OreHKa «OTJIMYHOY BBICTABIsIETCS, eclu B padore 90 % OTBETOB SBISIOTCS BEPHBIMHU.
OreHKa «XOpOIII0Y» BHICTABIAETCS, eclid B pabote 70 % OTBETOB SBISIOTCS BEPHBIMHU.
OrneHka «yAOBIIETBOPUTENHHO» BBICTABISIETCS, €clid B paboTe 45% OTBETOB SIBISIIOTCSA

BEPHBIMH.
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OneHKa «HEeyJOBJIETBOPUTEIBLHOY BBICTABIIAECTCS, €CIU CTYIEHTOM AaHO MeHbIe 45%

IMMpaBUJIbHBIX OTBCTOB.

IIkama OLICHUBaHUA TECCTOBOI'O 3aJJaHUA

% BepHBIX pelieHuil (0TBETOB) IIIxana oneHUBaHUA

85-100% COMAUYHON

70-84% «xopouoy

51-69% «y00871€MEOPUMENILHOY

50% u menee «He Y0081em8opUmebHO»
y P

2.2 IIpoMe:xxyTOYHAsI aTTeCTALUSA
MMPUMEPHBINA NEPEYEHB BOITPOCOB JIJISI IOJATOTOBKH K 3AYETY U
3AYETY C OIIEHKOM

1. [Tonsitue N-mepHoro Bekropa. COOTBETCTBUE MEXKIY JBYMEPHBIMU BEKTOPAMU U
TOYKaMH KOOPJIUHATHON IUIOCKOCTH.

2. CpaBHeHHE BEKTOPOB: HYJIEBOH BEKTOp, PaBEHCTBO U HEPABEHCTBA MEXKIY
BCKTOpPAMH; HEOTPHUIIATEIbHBIN opTaHT R":+. Apudmernyeckue omepanuu HaJ BEKTOPAMH, UX
CBOMCTBA U reoMeTpuyeckas HHTepnperanus B R, TIoHATHe BEKTOPHOTO IIPOCTPAHCTBA.

3. CkanspHoe MpOU3BEJCHUE BEKTOPOB U ero cpoiictBa. Hopma (anuHa) BekTopa;
paccTosiHue MEX 1y BeKTOpaMu (ToukaMu B Rn).

4. Yron Mexay BEKTOpamH; OpPTOrOHAJIbHOCTh BEKTOpOB. CTaHAapTHBIA 0a3zuc u
paziokeHue NpOoU3BOJILHOTO BeKTOpa o 0aszucy. Hampasistomniyie KOCHHYChl BEKTOPOB.

5. Pa3znuynble ypaBHEHUS NPSAMOI HA MIJIOCKOCTH.

6. Pa3nuuHble ypaBHEHHs IJIOCKOCTH W ee HopMmaib. [lomympocrpanctBa B R", nx

reoMerpudeckast uHTeprperanus B R".

7. Kpussbie Broporo nopsigka. O0uiee ypaBHEHHE KPUBOM.

8. OKpyKHOCTb, KAHOHUYECKOE YPaBHEHNE, OCHOBHBIC XapaKTEPUCTHKH.

9. DJunc, KAHOHUYECKOe YpaBHEHUE, OCHOBHBIE XapaKTEPUCTUKH.

10. ['unep6ona, KAHOHMYECKOE YpaBHEHUE, OCHOBHbBIE XapaKTEPUCTUKH.

11. [TapaGosna, KaHOHMYECKOE YpaBHEHHE, OCHOBHBIE XapaKTEPUCTHKH.

12. [ToHsiTHE MaTPUILIBL, BUABI MATPULL, ONIEpAIM HAJl MAaTPUIIAMU U UX CBOMCTBA.

13. BekropHo-MaTpu4HbIe Omepanyu: MPOM3BEACHHUE MATPUILIBI HAa BEKTOp Kak

JMHEeHOoe mpeoOpa3oBaHue BEKTOPOB; €ro MPEACTaBIEHUE YePE3 BEKTOPHI - CTOJIOIBI U BEKTOPHI
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CTPOKU MaTpPHUIIBI.

14. Onpenenurens MaTpullbl U €ro cpoiicTBa. Ompenenurenu MaTpul 2-ro U 3-To
HOPSIKOB.

15. MuHOpBI 1 anreOpanyeckue JOMOJHEHUS HIEMEHTOB MATPULIBI.

16. CpolicTBa omnpeaenuTeaed W BBIYKCICHHE OINpEACIUTEIeH MNPOU3BOJILHOIO
HOpsAJKA.

17. OOpatHas MaTpula, YCIOBUE €€ CYLIECTBOBAHUS U CIIOCOO HaXOXKICHMSL.

18. OpHOpOIHBIE U HEOJHOPOJHBIE CHUCTEMBI, PELICHHsS] CUCTEMBbI, COBMECTHBIE M

HECOBMCCTHBIC CUCTEMEI, OIIPCACIICHHBIC 1 HCOIIPCACIICHHBIC CUCTEMBI.

19. Pemenue B matpuunoit popme, npasmiio Kpamepa.
20. Panr matpuiiel v ero HaxoJIeHUeE.
21. OO01e cucTeMbl JUHEWHBIX YPaBHEHUH: YCIOBUE COBMECTHOCTH OJHOPOAHBIX U

HEOMHOpOAHBIX cucteM (teopema Kponekepa-Kamemnu): OGasucHoe pemenue. Meton
uckioueHus ["aycca.

22. [Torsitme MHOkecTBa. CriocoObl ONMUCAaHUST MHOXKECTB W OINEpaIil HaJ HUMH:
o0beMHEeHUE, TiepecedeHue, gononHenue. PapencTBo MHoxkecTB. [lycToe MHOXECTBO.

23. OtoOpaskeHne OJHOTO MHOXXECTBa B JApyroe; o0JacTh ompeaencHus, o01acTb
3HaYeHUH, rpauk OTOOpasKeHMS.

24. MHOXECTBO  BEHIECTBEHHBIX YHCEN. ApU(METHYECKHE ONepalud  Haj
BEIIIECTBEHHBIMU YHUCIIaMU U HX yHopsaoueHue. HempepbhlBHOCTh MHOKECTBA BEUIECTBEHHBIX
YHCell.

25. OrpaHUYeHHBIE YHCIIOBBIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI U TOUHBIC TPAHH
YHUCIIOBBIX MHOYKECTB.

26. Yucnosble (ckalspHble) (QPYHKIMM OJHOM MEpPEeMEHHOH: ompeneieHue; o0JacTb
oTpefieNieHUs] U MHOXKECTBA 3HAUCHUH; IPUMEPBI U3 YKOHOMUYECKOHN TEOpHUH.

27. I'paduk ¢pynkuum u ypaBHenue rpaduka GpyHkuuu. CrnocoObl 3a1aHus QYHKIHMM.
Knaccudukanus pyHkuii.

28. [TonsiTe MakCUMyMa, MUHUMYyMa U TOYHBIX BEPXHEH U HUKHEH rpaHeill (QyHKITIH.

[ToHsITHS CTIOKHOM U 0OpaTHON (QYHKITUU.

29. @OYHKIIMH CIIpOca U LIEHbI CIIpoca.
30. [Tpenen pyHKIMU B TOUKE MOHATHE Mpeiea Ha OECKOHEUYHOCTH.
31. [Tpenen apudmernueckux omnepanuii Hajg (yHKIMSIMH ¢ 0Omie o061acTbio

OIIpCACIICHUA. Hpe,Z[C.HBHHﬁ nepexoa B HCpaBCHCTBAX.

32. [TepBblii U BTOPOIi 3aMeyaTeNIbHbIE PEAEIbI.
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33. beckoneuno Mainbie 1 6eckoHEUHO Oosbie GPyHKIUU. CBs3h OECKOHEUHO MaJIbIX
¢ynkuuii ¢ npeaenom ¢pynkun. CBoiicTBa M cpaBHEHNE OECKOHEYHO MaJIbIX (DYHKITHIA.

34. HenpepsiBHOCTh QyHKIIMH. HenmpepbIBHOCTS HAa OTPE3KE U HHTEPBAJIE.

35. Apudmernyeckue onepanuy HaJ HENpPephIBHBIMU (yHKIusAMH. HempepsiBHOCTB
JJIEMEHTApHBIX (QYHKIIUH.

36. Touku paspeiBa ¢GyHKIMH H UX Ki1accupukanus. KycouHo-HenmpepbIBHbIC

¢yHkuru. MOHOTOHHBIE (PYHKIIMH; BHJIBI Pa3phIBOB MOHOTOHHOH (DYHKITHH.

37. [Ipumepsl HENMpephIBHBIX M Pa3pbIBHBIX HJKOHOMUYECKUX IIOKazarene u
MPOLIECCOB.
38. [TpousBogHas: oOmpeneiIeHUEe NPOU3BOAHON U €€ T'€OMETPUUYECKUH CMBICI,

ypaBHEHHE KacaTeabHOH K rpaduky auddepenunpyemoit GyHKInu.

39. Huddepenuupyemocts u  auddepenunan  ¢yHkuuu.  HempepbIBHOCTH
muddeperrpyemMoit GyHKIMU, HEOOXOAUMOE U JIOCTAaTOYHOE ycloBHE AUDPepeHupyeMocTH,
reoMeTpUUecKUid cMbicil  auddepeHnrana M ero HUCHOJb30BaHUE Ui MPUOIMKEHHOIO
BBIYUCIICHHSI 3HAYCHUS (DyHKIIHH.

40. [ToHsATHE O mpenenbHOM aHajiu3e B SKOHOMUKE: MPOU3BOJHAS KakK IOKas3aTesb
MIT'HOBEHHOTO IPHUPOCTa WJIM CKOPOCTH H3MEHEHMs (QYHKLIMHU; MPOCTeHIIne MpeaesbHble
XapaKTEPUCTHKH — MPEACTbHBIN JOX0; MpeieIbHast IPUObUIb; TPEAeTbHBINA MPOIYKT.

41. HuddepenurpoBanrie  CyMMbl, Pa3HOCTH, MPOU3BEIEHUS U  YaCTHOTO.
[Tpon3Bo1HBIE TOCTOSSHHON, CTEIEHHOM, TPUTOHOMETPUYECKUX U JOrapuPMUUECKUX HYHKIHH.

42. [TpousBonHas oOpatHoi (yHKuMU. [Ipon3BogHBIE MOKa3aTeAbHONH M OOPATHBIX
TpuroHoMmerpuueckux ¢Gynkuuid. [IpousBonHas cnoxHoil ¢yHkuuu. Jlorapudpmuueckas
NPOM3BOIHAS U €€ MHTEPIPETAIHsI KaK TeMIa MpupocTa (pyHKIUH.

43. OnactuyHOCTh (QyHKUMHU. [Ipou3BogHAsE MOKa3aTeNbHO-CTENEHHOM (GYHKIUU U

CTEIIEHHOH (I)YHKI_[I/II/I C IIPOU3BOJIbHBIM BCHICCTBCHHLIM I1OKA3aTCIICM.

IIxaja ¥ KpUTEPUH OLICHUBAHUA 3a4eTa

Ixana Kpurepun onenuBanus
OlLICHMBAHHUHA
«3a4meHo» OneHka «3a4TeH0» BBICTABIISAETCS CTYACHTY, KOTOPBIN

- IPOYHO YCBOWJI MPEAYCMOTPEHHBIN MPOrpaMMHBIA MaTepHall,

- IPaBWJIBHO, apPITYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C
MIPUBEJICHUEM ITPUMEPOB;
- IMOKa3aJl Iy0OKHe CUCTEMaTU3UPOBAHHbIE 3HAHUS, BIaJleeT
MIPUEMAaMH PACCYKIEHUS U CONOCTABIISIET MaTEPHAIl U3 Pa3HBIX
HMCTOYHUKOB: TEOPUIO CBA3BIBACT C IPAKTUKOH, IPYTUMHU TEMAMU
JAHHOTO Kypca, IPYyTruX U3y4aeMbIX IIPEIMETOB

- 6e3 omMOOK BHIMOJIHUI MPAKTHYECKOE 3aJaHUE.
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«He 3a4meHo»

O1eHKa «HE 3a4TEHO» BBICTABIISCTCS 00y4JaIOIeMyCsl, €CJIU: OH He
3HAeT OCHOBHBIX OIPE/ENICHUM, HETIOCIEA0BATEICH U COUBYMB B
U3JI0KEHUU MaTepuaia, He 00J1a1aeT ONpeaeTICHHON CUCTeMOM
3HaHUH 110 TUCLMILIMHE, HE B IIOJIHOM Mepe BiaJieeT He00X0AUMBIMU
YMCHUSMHU U HABBIKAMU ITPU BBITIOJHCHUHN INPAKTUICCKUX SaI[aHHﬁ.

IIkana u KpuTEepUH OLIEHUBAHUS 3a4€Ta ¢ OLEHKOM

IMIxajsa oneHHBaAHUSA

Kputepuu oueHuBaHusi

«OMAUYHON OneHka «OTJIIMYHO» CTAaBUTCSA, €CIM CTYACHT IIOJHO U3Jaraer
MaTepuan (OTBeYaeT Ha BONPOC), JAAeT MPAaBHIBHOE OIpEIeICHUE
OCHOBHBIX MOHATHI; 0OHAPYKMBAET MOHMMAaHUE MaTepHalia, MOKET
000CHOBAaTh CBOM CYXJCHHUSA, NMPUMEHUTh 3HAHUSA Ha TMPAKTHKE,
MIPUBECTU
HEOOXOJqUMBbIE TMpHUMEpPhl HE TOJbKO U3 ydeOHMKa, HO U
CaMOCTOSITENIbHO COCTaBJICHHbIE; u3Jaraer MaTepuan
MOCJIEIOBATEIbHO W IPaBUJIBHO C TOYKM 3pPEHUS  HOPM
JUTEPATYPHOIO SI3bIKA.

«xopouio» OueHka «XOpOIIO» CTaBUTCS, €CIM CTYJEHT JaeT OTBET,

}’IIOBJICTBOPHIOHII/Iﬁ TEM XK€ Tpe6OBaHI/I$[M, YTO U AJId OLCHKHU
«OTJIMIHO», HO JOITyCKACT 1-2 OIJ_II/I6KI/I, KOTOPBIC CaM KC
HCIIPABJIACT, U 1-2 HEA0YCTA B ITOCIICAOBATCIIBHOCTH M A3BIKOBOM
O(bOpMJ'ICHI/II/I n3jaracmMoro.

«y00871€eMEOPUMENILHOY

OHGHKa «YAOBJICTBOPUTCIIBHO» CTaBUTCA, €ClIn CTYACHT
O6Hapy}KI/IBaeT 3HAHHE U MOHMMAaHHUE OCHOBHBIX MOJOKEHUU ,HaHHOﬁ
TEMbI, HOT HU3JIaract MaTcpHrajl HCIIOJIHO U AOITYCKACT HCTOYHOCTHU B
OIIPCACIICHUN MMOHATHH WU (i)OpMy.]'IPIpOBKe mpaBuJI; HC YMECT
JOCTAaTOYHO

FJ'IY6OKO 1 O0Ka3aTCJIbHO 000CHOBATh CBOH CYXKIACHUA U IMPUBECTU

CBOM NPHUMEPBI; H3Jaract Marcepual HCIOCJICIOBATCIIbHO U
JAO0IYCKaceT OIIIMOKHU B SI3BIKOBOM Oq)OpMJ'IeHI/II/I n3jaracmMoro.
«HE OHCHKa «HECYOOBJCTBOPUTCIBHO» CTaBHUTCA, €ClIn CTYACHT
YAOBJICTBOPUTCIILHO» 06Hapy>KI/IBaeT He3HaHHE OOJbIICH 4YacTh COOTBCTCTBYHOLICTO

BOIIpOCa, JOMYCKaeT OLIMOKM B (OPMYJIHMPOBKE ONpPENEICHUN U
NpaBUJ, MCKaXAIOIIME MX CMBICH, OECHOPsI0YHO M HEYBEPEHHO
u3jaraer
MaTepual.
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