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1. Ileau 1 3a1a4u 0CBOEHUSI AUCIHUILINHBI

Ileapto ocBOEHUs IUCHUILIMHBI «MaTeMaTtukay sBIseTcs (OPMHUPOBAHHE Y CTYJICHTOB
COBPEMEHHBIX 3HAHUM M YMEHHI, CBA3aHHBIX C OCHOBHBIMHU MOHATHAMHU U METOJAMU JIMHEWUHOMN
a.HI‘66pBI n aHaHHTHHGCKOﬁ I‘COMGTpI/II/I, OCHOB MAaT€MaTU4CCKOro a”Hajm3a, HGOGXOZ[I/IMBIX HpI/I
I[aHBHeﬁmeM OCBOCHHUU CIICIHAJIBHBIX JUCHUIIINH, CBs3aHHBIX C HpO(i)eCCI/IOHaJII:HOI‘;I
JIesATeTLHOCTBIO OaKallaBpa JaHHOTO HAIPaBJICHUS.

Kypc maremaruku siBisieTcss GyHIaMEHTAIBHBIM KYPCOM, HEOOXOIUMBIM JIJISI OBJIAJICHUS
TGOpeTI/I‘-IGCKI/IMI/I nu HpaKTI/I‘IeCKI/IMI/I 3HaHHUAMH, JICKAIITUMHU B OCHOBEC O6H1€HaquBIX JUCIUIIINH,
HpI/I OIIMCaHHUHU paS.HI/I‘-IHI:IX KOJIMYCCTBCHHBIX H KAa4YCCTBCHHBIX COOTHOHIGHHﬁ. MaTeMaTI/IKa
SBJISICTCSI HE TOJIBKO CPEICTBOM pEIICHHS TPHUKIATHBIX 3a1ad, HO H OOMIENPUHATHIM
YHUBEPCATHHBIM SI3bIKOM HAYKH, TPUMEHSIEMBIM BO BCEX 00JIACTAX YETOBEYCCKOM JESITEIbHOCTH.

MaTeMaTI/IKa CJIy)KI/IT OCHOBOﬁ nu I/IHCTPYMCHTOM JJIA ITIOATOTOBKHAU CTyI[eHTOB K HBYqGHHIO
paanqulx JUCHUIIIINH, CBA3aHHBIX C aHAJIU30M, HpOFHO3I/IpOBaHI/I€M n HpI/IHSITI/IeM peH_IeHI/Iﬁ B

Pa3IUYHBIX 00JIACTSIX FOCYIapCTBEHHOTO YIPaBICHUSI.

2. MecTO IMCHUILIHHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl
JucuuminHa «MartemMaTHKa» OTHOCUTCS K JUCIUIINHAM 00s3aTelIbHBIM YacTu 0j10Kka b1

«Incummmasl (MoxynH)» ydeOHoro miaHa, coriacHo ®T'OC BO s HanmpaBieHUs! TOATOTOBKH

38.03.01 DxoHOMHUKA.



3. IliianupyemMble pe3yJbTaThbl 00y4eHHs

Koa m HauMeHoOBaHue

KO}I N HAMMCHOBAHME HHIAMKATOpPA

IInanupyemMsble pe3yJbTaThl 00y4eHH s

KOMIIETEHIIMH pocTukenusa komnerennuu (MJIK)
VK-1. Cnocoben NVYK-1.1. AHanuzupyeT 3a7ady, BbLAEIASA
OCYILECTBISITh  TOHCK, e 6a30BbIe COCTABIISIONINE 3HAaTB: OCHOBHBIC JTambl Pa3BUTHSI MHUPOBOH (UIOCOPCKOIA

KPUTHYECKUN aHallu3 |
CHHTE3

nHpOopMaIK, TPUMEHSTh
CUCTEMHBI  MOIXON
JUISL pEIIeHUS
IIOCTABIICHHBIX 33724

NVYK-1.2. OcymecTBisier TIOMCK,
KPUTUYECKH  OIICHMBAaeT,  0000IIaer,
CUCTEeMAaTHU3HPYET U

pamxupyer wuHpopmaimioo, TpedyemMyro

JUISL PELIEHU [IOCTABJIEHHOM 3a0a4u
NVYK-1.3. PaccmaTpuBaeTr U mpejjaraet
panuoHaIbHEIE BAPUAHTEI PEIICHUS
MTOCTABJIEHHOM 3a/1a4M, UCTIONIb3YS
CUCTEMHBIN moaxonad, KPUTHYCCKU
OILICHMBAET UX JIOCTOMHCTBA U HEJJOCTATKU

MBICJIH; OCHOBHBIE TIPOOJEMBbI, TEOpPUM W METONbl (rtocoduu,
coJiepKaHne COBPEMEHHBIX (pUI0COPCKUX AMCKYCCHA MO mpodiemam
OOIIIECTBEHHOTO Pa3BUTHS; OCHOBHBIE (UIOCO(CKUE TOHATHS U

KaTeropuu, 3aKOHOMEPHOCTU pa3BUTHS NpPUPOABI, oOIIecTBa U
MBIIIITCHUS.
Ymern: HCII0JIb30BATh dunocodpckuit MOHATUIHO-

KaTeropualibHbII ammapar, OCHOBHBbIE MNPUHIUINBI ¢uiocopuu B
aHaM3e M OICHKE COIMAJIBbHBIX MPOOJIEM M IMPOIECCOB, TEHACHIUH,
¢dakToB, SBICHUA B MX BO3MOKHOM MPOTHO3UPOBAHMH; MPUMEHSTh
METOJbl M CpPEACTBA IO3HAHUS JUISl HMHTEIUIEKTYyaJlbHOTO Pa3BUTHA,
MOBBILICHUS KYJIbTYPHOTO YpPOBHS, npodeccuoHanbHOM
KOMIIETEHTHOCTH; (OpPMHUpPOBaTh W apryMEHTHPOBAHO OTCTauBaTh
COOCTBEHHYIO TIO3UIIMIO 1O PA3IMYHBIM MpodsieMaM (rtocodun.
Baajgers: npueMaMy NpUMEHEHUS IPUHIUIIOB, 3AKOHOB U KaTETOPHA,
HEOOXOIUMBIX JJISl OLIEHKH U TOHUMAaHUSI IPUPOJHBIX SBIICHUH,
COLMANIBHBIX U KYJIbTYPHBIX COOBITUH, IPHEMaMH BeICHUS TUCKYCCUU
U TIOJIEMUKHU TI0 MUPOBO33PEHYECKOM MPpoOIeMaTHUKe, N3JI0KEHUS
COOCTBEHHOM MO3UIMK; HABBIKAMHU BOCIIPUATHUS M aHAJIN3A TEKCTA,
umeroiero guiaocodckoe conepkanue; HeI0CTHOW KapTUHOW MHUpa,
MHUPOBO33PEHUEM, TUATEKTUYECKUM U CUCTEMHBIM B3IJIS10M Ha
00BEKT aHaNIn3a.




4. CTpyKTYypa " coepkaHue TUCHUILIUHBI (MOYJIs1)

4.1 O0beM IMCHUIIMHBI M BBl Y4e0HOH padoThI

Buasbl yue6Hoii padoThl

0O0BeM B yacax

216 (6 3aueTHBLIX eTUHMI)

OO61ast TpyA0€MKOCTh TUCHUTITHHBI 1 cemecTp 2 cemecTp

72 (2 3a4eTHBIX 144 (4 3a4eTHBIX

eTUHUIIBI) eTUHMIIBI)

KonrtakTHas paboTta 00y4aronmxcs ¢ 28 54
npenoaBaTesieM (BCEro)
AynutopHas pabora (Bcero), B TOM 4HCIIe: 28 54
Jlexun 4 18
CemuHapbl, IPAKTUYECKUEC 3aHATHUS 14 36
JlaGopaTopHbie pabOThI
Breaynuropnas padota (Bcero): 54 90
B TOM YHUCIJIE:
KOHCYJBTAIHS 0 JUCIHUILTHHE
CamocrodrenbHas paboTta o0ydaronmxcs (BCero) >4 90
Bun npomexyTo4HOU aTTecTaluu 3auer 3a4er ¢ OLeHKOH
oOyyJaromerocs




4.2 TemMaTH4ecKHil MJIaH JUCIUIINHBI

HaunmeHoBaHMe pa3jeioB U TeM Buabl yueOHoi padoThl, BKJIYAs CAMOCTOSITEIbHYIO padoTy Komnerenuun

=% o0y4yauuxcst H TPYA0EMKOCTh (B 4acax)

=

o Bcero N3 HuX ayaiuToOpHbIE Camoct | Kypco | Konrpo

Z 3aHATHS OSITeJIbH Bast JbHAs

© = JL.P. I1.3. as padora | pabora

B = padora
Tema 1 3HaueHue um poiab MaTeEMaTUKU B 14 2 2 10 YK-1
HAYYHOH U MPAKTUYECKOU eI TEITbHOCTH.
Tema 2 Marpuunast anreopa. 14 2 2 10 YK-1
Tema 3 DnemMeHTHI BEKTOPHOU anreOphl. 14 2 12 YVK-1
Tema 4 Cucremsl JTIMHEUHBIX 14 4 10 YK-1
anreOpandecKux ypaBHECHUM.
Tema 5 Amnanutuyeckas reoMeTpus Ha 16 4 12 YK-1
IJIOCKOCTH
Tema 6 AmnamuTuueckass TreoMeTpus B 26 4 8 14 YK-1
IIPOCTPAHCTBE
Tema 7 D1eMEeHTBI TEOPUH MHOXKECTB. 26 4 8 14 YK-1
Tema 8 @OyHKIMHU OJHON HE3aBUCHUMOM 28 4 10 14 VK-1
IIEPEMEHHOM.
Tema 9 Juddepennmansuoe ucuuciaeHue 28 6 10 12 YK-1
(GYHKIMU OTHOM HE3aBUCHMOI IEpEMEHOM.
216 22 50 144

HToro no pucuuiinige




4.3 ConepxaHue IMCUMILTAHBI

Tema 1. 3HavyeHue ¥ POJIb MATEMATHKHN B HAYYHOH U NPAKTHYECKOM 1eATeJILHOCTH.

Kpartkoe congepxanue nekuuu

HcTopuuecku cocTaBHbIC YaCTH MaTEMAaTUKU: apu(METHKA U TEOMETPHSI BEIPOCIH, U3 HYX]
NPaKTUKH, U3 HEOOXOIMMOCTH MHIYKTUBHOTO PEIICHUS Pa3IMYHBIX MpaKkTHUecKuX 3anad. [Ipu
CO3JIaHMM TEOPETHYECKHX OCHOB MAaTeMaTHKH, OCHOB MaTE€MaTHMKM KaK HAay4YHOTO S3bIKa,
(dbopManbHOrO SI3bIKA HAYK, PA3IMYHBIX TEOPETUUECKUX TOCTPOCHUHN CTAIH BaXKHBIMH dJIEMEHTaMU
paznuuHble 0000IIEHUST W a0CTpaKIHMK, WCXOAAIIUME W3 JTUX MPAKTUYECKHX 3aJad, U UX
MHCTPYMEHTAPUSL.

Maremaruka ctana He MPOCTO JIMIb MOJIE3HBIM IPAKTUUYECKUM alapaToM, HO 1 OCHOBHBIM
MHCTPYMEHTOM BBISIBJICHUS BHYTPEHHEW CYIIHOCTH SIBJICHHM M TPOILIECCOB, IOCTPOEHUS
pa3IMYHBIX TEOPETUYECKUX BBIBOJIOB, (POPMaTbHBIX OCHOBAHUN HAYK.

OcHOBOI pa3BuTHsl MaTeMaTHKU B XX Beke cTall c(hOPpMHUPOBABILUICS (HOPMATBLHBIN SI3BIK
mudp, CHUMBOJIOB, OIEpAIUi, T'€OMETPHUYECKUX 00pa3oB, CTPYKTYp, COOTHOIIEHUH I
(hOopMaITbHO-IOTHYECKOTO OMMUCAHMS IEHCTBUTEIBHOCTH, - TO €CTh C(hOpMHUPOBAIICS (hOPMATBHBIN,
HAy4YHBIA S3bIK BCEX OTpaciiell 3HaHHs, B MEPBYIO OYEpPEeb, €CTECTBEHHOHAYUHBIX. DTOT SI3bIK
YCIICIIHO HUCIOJIB3YETCSl B HACTOSAIIEE BPEMS U B JIPYTHX, "HE €CTECTBEHHOHAYYHBIX" 00JacTAX.
SI3pIK MaTeMaTHKH — 3TO HCKYCCTBEHHBIH, (pOpManbHBIM S3bIK, CO BCEMH €ro HEeIOCTaTKaMH
(Hampumep, Majoi 00pa3HOCTHIO) U JOCTOMHCTBAMU (HAIIPUMED, CIKATOCTHIO OMTUCAHUSA).

[TonokxeHrne MaTeMaTHUKU B COBPEMEHHOM MHpE JaJieKO He TO, KAKUM OHO OBLJIO CTO WIIU
JaKe TOJIBKO COpOK JIeT Ha3aa. MaremaTnka IIpeBpaTuiach B IIOBCEIHEBHOE OpyIue
uccinenoBaHuss B (u3MKe, ACTPOHOMHHM, OWOJIOTMH, WHXCHEPHOM Jielie, OpraHu3aliu
IIPOM3BOJICTBA U MHOTHUX APYTUX 00JIACTIX TEOPETUUECKON U MPUKIIAAHON AesTenbHOCTU. MHOTHE
KpYIIHbIE Bpauu, SKOHOMUCTBI U CIIELIMATUCTHI B 00JaCTH COLUATbHBIX UCCIEOBAHUM CUUTAIOT,
YTO JAJbHEUIINHA MpOrpecc UX IUCIMILIMH TECHO CBS3aH ¢ OoJiee MUPOKUM U MOJHOKPOBHBIM
UCIIOJIb30BAHUEM MaTEMaTHYECKUX METOIOB, YeM 3TO ObUIO J0 HacTosAlero BpemeHu. He 3ps
rpedyeckue y4yeHble TOBOPUIIU, UTO MaTeMaTHKa €CTh KJII0Y KO BCEM HayKaM.

MaremaTtuka coAepUT B cebe uYepThl BOJEBOM JAEATEIbHOCTH, YMO3PUTEIBHOTO
pacCyXAeHHsI U CTPEMJICHMS K 3CTETUYECKOMY COBEPILIEHCTBY. E€ OCHOBHBIE M B3aUMHO
IPOTHBOIOJIOXKHBIC 3JEMEHTHl - JIOTMKA W MHTYWLUS, aHAIU3 U KOHCTPYKLUS, OOLIHOCTh H
KOHKpPETHOCTh. MaremaThKa BCTpEYAaeTCs M HUCIHOJb3YeTCsl B IOBCEIHEBHON JKU3HU,
CJIeIOBATENbHO, ONPECIEHHbIE MaTeMaTHUECKE HaBbIKU HY>KHBI K&KJJOMY YEJIOBEKY.

MareMaTHuecKkue 3HaHHUS M HaBBIKM HEOOXOAMMBI MPAKTUYECKH BO BCEX MPO(ECcCHsX.

Hpexc;[e BCCTO, KOHCYHO, B TCX, YTO CBA3aHbI C CCTCCTBCHHBIMH HAYKaMWH, TEXHUKONU H
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SKOHOMHMKON. MaTteMaTuka SBISETCS A3bIKOM €CTECTBO3HAHUS U TEXHUKU U MOTOMY Ipodeccust
€CTeCTBOUCIIBITATENII M HHXXEHepa  TpeOyeT  Cepbe3HOr0  OBJIAJACHHS  MHOTHUMH
npoecCHOHANFHBIME CBEJICHUSMH, OCHOBAaHHBIMH Ha MaTeMaTuke. BoeHHas 0e301acHOCTb,
SKOHOMMYECKass M TEXHOJOTHYECKash HE3aBHCHUMOCTh CTPAaHbl 3aBHCIT OT MaTeMaTH4eCKOu
rpaMOTHOCTH €€ Tpa)KJaH, NPUYEM OCHOBHOM MAacCChl, a HE€ OHIUTHOM Tpynmbl. TpyaHO
MEPEOICHUTh BAXHOCTh MATEMAaTHUKH, MAaTeMaTHYeCKOW OOpa30BaHHOCTH M MaTeMaTHYeCKOU
KyJIbTypbl B COBPEMEHHOM MHpe. Bcsi coBpeMeHHass Hayka MPOHM3aHAa MaTeMaTHYeCKUMHU
METOJJaMH ¥ MaTeMaTHYECKUMH HJICIMHU.

Marematuueckoe  MOJETUPOBAHUE  JOJDKHO  CTaTb  OOsA3aTeNbHBIM  JTaroM,
OPEIIECTBYIONIMM TPHUHATHIO JIIOOOTO OTBETCTBEHHOTO pelieHHs. JIOCTHXKEHHsI COBETCKO-
poccuiickoli MaTreMaTHYecKOoW HAayKH M MaTeMaTHYeCKOro oOpa3oBaHHs OOIIEH3BECTHBI M
obmenpu3HaHHbl. MIMEHHO OHU CTaJIM OCHOBOW MHOTHX PEaJIbHBIX ycrexoB Poccuu coBeTckoro
nepuoaa. Poccuiickas mMaTemaruueckas LIKOJIa OKa3ajla CEpbe3HOE BIUSHUE M Ha pa3BUTHE
MHUPOBOW HAayKH M 00pa3oBaHMs BO BTOPOi mosoBrHe XX Beka. Ee yUeHMKOB MOXHO BCTPETHTD
BO BCEX CKOJBKO-HHOYIb KPYMHBIX HAy4YHBIX IIEHTpax MiaHeTbl. HO CeromHs MBI C TOpeybio
HaOJIOZ]aéM 3HAYMTENIbHOE CHIDKEHHE MaTeMaTHYEeCKOW 0O0pa30BaHHOCTH HAIIEro OOIIecTBa,
NaJicHue €ro MaTeMaTH4ecKOM KyJNbTypbl. MHOTrOYHCIEHHBIE TaK Ha3blBaeMble HMHHOBALlUU
pa3pymaoT TpaAUuLHU

Tema 2. MaTpuyHas ajareopa

Martpuueit pasmepa mXxn Ha3bIBaeTcs YNOPSAOYEHHAs] MPSAMOYrojibHas Tabmuua (uim
MacCHB) YHMCEN WU CHUMBOJIOB, COJAepXallas m CTPOK W n croyubnoB. Ywucna, BXoAslIue B
ONMCaHUE MaTpPHUIIbl, HA3bIBAEMBIE €€ AJIeMEHTaMU (MJIM KOMIIOHEHTAaMH ), XapaKTepU3YIOTCs KaK
CBOMM 3HAa4CHHEM, TaK M HOMEPAMH CTPOK U CTOJOIIOB, HAa MEPECEYCHHH KOTOPHIX OHHU
pacIoyioKeHbI. Y CJIOBUMCS 0003HAYATh SJIEMEHT MaTPHIIBI, PACTIONIOKEHHBIN B 1 -if CTPOKE U ] —M
cronlue, Kak d;j, a caMd Marpuibl OymeM 0003Ha4aTh 3arjaBHBIMM OyKBaMHU JIATHHCKOTO
andaBuTa, HaTIpuUMeEp, A.

Yucna m, n 1 m>n Ha3bIBAIOTCS pa3MepaMu MaTpPHUIIbI.

Han marpuiiamu MOXKHO BBITIOJHATE apudMeTrueckue oneparui. CIoKeHHe U BEIYUTaHNE
MaTpHI[ CBOAUTCS K COOTBETCTBYIOLIMM ONEpalusM HajJ uX 3jieMeHTaMu. CaMbIM TJIaBHBIM
CBOMCTBOM 3THX ONEpaluil BISETCS TO, YTO OHU OIpPEAETIeHBI TOJIBKO JJII MATPUILl OAMHAKOBOTO
pasmepa. Takum 006pazom, BOZMOKHO ONPEEIUTh ONEpalU CII0KEHUS M BRIUUTAHUS MAaTPHILl U
YMHOXKEHHE MaTPHUILIbl HA YHCIIO.

B omeparnuu yMHOXKEHUSI MATPUI] €CTh XapaKTepHass OCOOCHHOCTh: MPOU3BEACHUE MaTPUII

A u B umeer cMbICI, €ClTM YHUCIIO CTOJOIOB MEPBOIO0 MHOXKUTENS PABHO YHCIY CTPOK BTOPOTO.
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[Ipu »TOM mMony4aercs MaTpulla, HUMEIOLIAs CTOJIBKO CTPOK, CKOJBKO HX HMEET MepBbIN
MHOKUTEIh U CTOJIBKO CTOJOIIOB, CKOJBKO UX MMEET BTOpoi. Omepamnuu AeNeHUs MAaTPUI] HE
CYIIIECTBYET, HO aHAJIOT JISJICHUIO KMEET MECTO, TaK Ha3bIBacMasi 0OpaTHasi MaTpuIIa.

Teopust onpenenuteneit g KBagpaTHBIX MaTpUIl CYHIECTBYET CIleUalbHAs YHCIOBas
XapaKTepUCTHKA, Ha3blBaeMasl TJIaBHOM XapaKTepUCTUKOM KBaJIpaTHOM MaTpHULbl, KOTOpas
Ha3bIBACTCS €€ OMPEACIIUTENEM UIN IETEPMUHAHTOM.

OnpenenurenemM BTOPOrO IMOpPsiAKa HA3bIBAETCSl YKMCIO PABHOE PA3HOCTH IPOU3BENECHUMN
3JIEMEHTOB TJIaBHOM W 1MOOO4YHOW nuaroHanu. OmnpenenuTens TPEThEro Mopsjka BBIYUCIUTH
JIETKO, €CJIM IPUMEHUTD MIPaBUIIO TPEYTOJIbHUKOB WITU 3BE30YKH, IPUMEHSSI COOTBETCTBYIOIIYIO
cxemy. MOXHO IPUMEHHUTH TaKXKe MPABUIIO JOOABICHHSI CTOJIOI[OB MITH CTPOK.

Onpenenurenu 00JIATAIOT PSIOM CBOMCTB, KOTOPBIE MO3BOJISIOT BRIYUCIIATH ACTEPMUHAHTHI
MOPSAOK KOTOPBIX BBIIIE, YEM TPH, IPUMEHSIS BIIOCIEACTBUU Teopemy Jlamaca.

OO6OparHas Marpuiia, paHr marpuibl. [[ns mr000i MPSAMOYTrOIBHOW MATPHUIIEI MOXKHO
ONpPEAEINTh HEKOTOPOE YHUCIIO, KOTOPOE HA3bIBAECTCA €€ PAaHIOM M SBIIETCS €€ BaKHEHIen
XapaKTEePUCTUKOM.

[Tycth nana npousBoJibHAS MaTpPHULIa, COCTOSIAS U3 M CTPOK U N CTOJIOLOB

aj; - Qi
A= : . .

Am1  ** Amn

Briienum B Helt MPOM3BOJIBHBIM 00Pa30M I' CTPOK M I CTOJIOIOB, HAa EPECeUCHUH KOTOPBIX
CTOSIT 3JIEMEHTHI, 00pa3yrole KBapaTHYI0 NOAMATPHILy 7 —T0 nopsiaka. OnpenenuTensb TaKou
MaTpullbl OyleM Ha3blBaTh MUHOPOM » —TO MOpsiaka Marpuillbl A. Takux MHUHOPOB MOXHO
COCTaBUTh HECKOJIbKO. MaKCUMasbHbIN NOPAIOK MUHOPOB PaBEH MUHUMAJIIBHOMY U3 pa3MeEpOB
MaTpHULIbI, T. €. MUHUMAJILHOMY U3 UKcel m U n. Paneom MaTpulibl A Ha3bIBaeTCsl HAMOOJBIINIA U3
MOPSIKOB OTJIMYHBIX OT HYJS €6 MUHOPOB. J[71 BBIYMCIIEHUS paHra MaTpULbl IPUMEHSIOT J1Ba
METO/a: OKAMMIISIOIIMX MUHOPOB U AJIEMEHTAPHBIX TPeoOpa30oBaHUil MATPHULIBL.

Marpuiy A 'HaspBaroT 06paTHO MO OTHOIIEHHIO K KBaJApPATHOH MaTpuie A, eciid IpH
YMHOXEHUM 3TOM MaTpHUlbl HA MaTpuly A Kak CIpaBa, TaK M CJ€Ba MOJIy4aeTCsl €IMHUYHAS
matpuma: A1 A = A A'= E. U3 onpenenenus clieayeT, uto oOpaTHAas MaTpHIa SBISETCS
KBaJpaTHOM MAaTpHULEH TOro e mopsaka, yTo U Marpuua A. MoOXXHO OTMETHUTh, YTO IOHATHE
00paTHOM MaTPHIIBl aHAJIOTUYHO MMOHATHIO OOPaTHOTO YHCTIA.

Tema 3. JDi1eMeHTHI BEKTOPHOM aJredpbl

[IpocTpancTBO, B KOTOPOM BBEAECHBI JEKAPTOBBI KOOPAUHATHI X, Y, Z, TAK, YTO BBIIIOJIHAIOTCS
YCITIOBHS: Pa3HbIM TOYKaM MIPOCTPAHCTBA COOTBETCTBYIOT Pa3HbIE HAOOPHI KOOPAUHAT U KaXKIOMY

HaOOpYy X, y, Z COOTBETCTBYET Kakas- TO Touka P, m3ydaeMoro mpocTpaHCTBa, Ha3bIBaeTcs 3-X
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MEpHBIM BEKTOPHBIM MPOCTPAHCTBOM M oOo3Hauaercs R® (R’ — 1ByXMepHOE BEKTOPHOE
TIPOCTPAHCTBO — IJIOCKOCTh; R! 0J1HOMepHOE BekTOpHOE MPOCTpaHCTBO — MpsiMast). KoopauHats!
— (OT JIAaTUHCKOTO CJIOBA) YIOPSAOYEHHBIHN, ONIPEIEIEHHBIN.

BekTopoM pasmMepHOCTH 7, WU 71- MEPHBIM BEKTOPOM, Ha3bIBACTCS JTIO00H YOS I0YCHHBIHA
Ha0Op U3 1 YKCeN, KOTOPbIE Ha3bIBAIOTCSI KOOPIMHATAMH UM KOMIIOHEHTaMH BEKTOpa.

Bekropsl 0603Ha4aroTCs MaIbIMU OyKBaMH JJATUHCKOTO ajidasuta, Harpumep, x=(1; 2; 3).

Ecnu uyncnenHble 3Ha4YeHNs KOOPAMHAT BEKTOpA HE KOHKPETH3UPOBAHBI, TO X 0003HAYAIOT
TaKUMHU e OyKBaMU, HaJIeJsisl HIDKHUM MOPSIKOBBIM HHIEKCOM.

COBOKYITHOCTh  BEKTOPOB Pa3MEpPHOCTH 7, HA3bIBAETCS K- MEPHBIM BEKTOPHBIM
IPOCTPaHCTBOM U 00o3Hayaercs R".

JIr060i1 n- MEepHBII BEKTOP MOKHO MHTEPIPETHPOBATH KaK TOYKY #- MEPHOT'O BEKTOPHOTO
IIPOCTPAHCTBA, KOTOPAs SABJIAETCS €ro KOHIOM. Clie10BaTeIbHO, MOHITHE BEKTOPA IPOCTPAHCTBA
R" u touku mpoctpanctBa R" TtoxknectBeHHbl. HyneBbIM BEKTOPOM pPa3sMEpHOCTH 7, WIH K-
MEpHBIM BEKTOPOM, Ha3bIBACTCS OO0 yHOPs0UeHHBIA HA0Op U3 n YHcel, Kax/aas KoopIuHaTa
KOTOpOro paBHa Hyiro. HyneBoil Bektop, win npocto Touka O sBISIETCS HA4ajaOM KOOPAHWHAT
npoctpancTBa R".

['eomeTpuyeckoe M aHAIUTUYECKOE OmpeneraeHue BekTopa. [loHsATHE HEeOTpULATENbHOTO
opranTa mpoctpaHcTBa R™ . Apudmernyeckue omnepanudd HajJ BEKTOPaMHU (reoMeTpUYecKast
CyMMa, pa3HOCTb BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YMCIO). Apu(MeTHUYecKrue orepannun Hajl
BEKTOpaMH B KOOPAMHATHOHN (opMme.

CkanspHoe, BEKTOPHOE WU CMEIIAHHOE IIPOM3BEJCHUE BEKTOPOB M CBOWCTBA ITHUX
MPOU3BEICHNH (AHATUTHYECKUE U TEOMETPUIECKUE).

Tema 4. CucreMbl JMHEHHBIX aJIre0panvecKux ypaBHeHHH

OcHOBHOW 3amayeil JNHUHEHHON anreOphl SBISIETCS H3YYEHHE CUCTEM JIMHEHHBIX
anreOpanveckux ypaBHeHU. Hmke paccMOTpuM, 4TO MPENCTaBISIOT COOOH OOIIHE JTMHEHHBIC
CHUCTEMBI, U KaK MAaTPUYHOE UCUUCIICHUE IPUMEHSETCS K AaHAIIN3Y TAaKUX CHCTEM.

PemuTh cuctemMy TMHEHHBIX alreOpandecKuX ypaBHEHHUH — 3TO 3HAUUT 10 3aganHoi CJIAY
YMETb OTBETUTH HA CJIEAYIOLINE BOIIPOCHI.

Nmeer nmu nannas CJIAY peuienue, T. €. COBMECTHaA JIM OHA?

Ecnu pemienne CJIAY cyiiecTByeT sBISETCS JIM OHO €IMHCTBEHHBIM? Ecnu na, Kak ero
HauTu?

Ecnu HeeTMHCTBEHHOE, TO KaK HAHUTH O€CKOHEYHOe MHOXecTBO pemeHuit CJIAY?

OTBeTbl Ha CPOPMYIUPOBAHHBIE BOMPOCHI 3aBUCAT OT CBOMCTB MAaTpHIBI CHUCTEMBI H

MaTpHULIbI CBOOOJHBIX WIEHOB (MaTpHUILIBI MPaBbIX yacTeil) cucreMbl. CieayeT 3aMeTUTh, UYTO B
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KOpHE OTJIMYAKOTCS OJHOPOJHBIE M HEOJHOPOJHBIE CHCTEMBI, & TAKXKE CHCTEMBI C YHCIIOM
HEU3BECTHBIX, MEHBIINM YHCJIa YPaBHEHUH, OT CUCTEM C IPOTUBOMOJIOXKHBIM Npu3HakoM. Kax
IIPaBWJIO, IpU M<n (CHUCTEMa OKa3bIBAETCS HE OOIPENEIEHHON, €CIM ypaBHEHUS! CUCTEMBI HE
INPOTUBOPEUYMBBI) HAAO OXWIATh HEEIWHCTBEHHOCTH pelIeHu, a mnpu m>n (cucrema
neperpykeHa ypaBHEHUSMHU, T. €. TIepeonpeiesieHHas, €ClIM TOJIbKO HET JIMIIHUX YpaBHEHUMN) —
HECOBMECTHOCTH CHCTEMBI. CoBMecTHass cucTeMa JIMHEWHBIX YpAaBHEHMH Ha3bIBaeTCs
OIPENEIEHHOM, €CIIM OHA UMEET €AUHCTBEHHOE PEIICHUE, U HEONPEACIEHHOM, €CIM OHA UMEET
0OeCcUnCIEHHOE MHOXKECTBO PEILICHUH.

PaccmoTpuM IMHEHHYIO CUCTEMY, B KOTOPOH YKCIIO YPABHEHHU PaBHO YMCITY HEM3BECTHBIX.
Marpuia k03QpPHUIUEHTOB CUCTEMBI SBISETCS HEBBIPOXKIECHHOMU, T. €. €€ IETePMUHAHT OTJIMYCH
ot HyJns. Takue CJIAY M0xHO pemnTh paznuuHbiMu Metoaamu: [Ipasuno Kpamepa, matpudnslit
METOJ ¥ METOJOM IIOCJIEIOBATEIbHbBIX HCKIIOUYEHHHU ['aycca, KOTOpBIA SBISAETCA MOJE3HBIM
pabounM UHCTPYMEHTOM i HaxoxaeHus pereHuit CJIAY B KOHKPETHBIX TpUMEpax U JICKHUT B
OCHOBE OOJIBIIMHCTBA YHUCIEHHBIX METOAOB PEIIEHUI C HCIOJIb30BAHWEM BBIYMCIUTEIBHOM
TEXHUKHU.

Cucrema m ypaBHEHUM ¢ N HEU3BECTHBIMU BHJIA:

ai1Xq + - A1pnXn = 0

Am1X1 ** ApnXn = 0
Ha3bIBACTCS JIMHEHHOW OJHOPOTHON CUCTEMOIA.
Crnenys popmynam Kpamepa, MOXXHO cliesiaTh BBIBOJ:
1) A#0, m=n — cucTeMa UMEET €IUHCTBEHHOE HYJIEBOE PEIICHUE;
2) A#0, m<n — cucTteMa uMeeT OECUUCICHHOE MHOYKECTBO PEIICHUM U CPEIA ATUX PEIICHUI

MOTYT OBITh U HEHYJIEBBIE.

olo
olo
olo

[Tycts A = 0, Tora mpu BeruuciaeHusx no gopmymnam Kpamepa, nmeem

) 5

Bo3bmém r(A) < n, u mo Teopeme Kponekepa — Kamnennu cucrema umeer 6ecUuciIeHHOE
MHO’KECTBO PELICHUH B TOM YHUCIIE U HEHYJIEBOE.

BriBoa. OnHopoHas cucTeMa ypaBHEHUN BCEria COBMECTHA U UMEET HEHYJIEBOE PEIICHUE
TOJILKO TOTJa, KOTJja ONPEAEIUTENb CUCTEMBI paBeH Hymt0 A =0 .

Tema 5. AHaJMTHYECKAs TeOMEeTPHS HA IIOCKOCTH

AHanuThueckas IeOMETpHUsl MMEeT CBOEH 3ajjauell M3y4YeHHE CBOMCTB I'€OMETPHUYECKHX
O00BEKTOB TpPU TOMOIIM AHAIUTUYECKOTO MeToja. B OCHOBe 3TOro Meroja JEXHUT METOJ
KOOpPJIMHAT, BIIEPBbIE MPUMEHEHHBIN JlekapToM (Benukuil PpaHiy3ckuii MmaTeMaTHuK U Guiaocod

1596-1650). HauanpHble (OCHOBHBIE) TMOHSTHS AHATUTHYECKOM TEOMETPUH — TOYKA, IpsMas
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JIMHMS, TTIOCKOCTB, TIOBEPXHOCTD.

JInnus L — 310 reoMeTpruecKoe MHOKECTBO TOUEK, KOOPAMHATHI KOTOPBIX yIOBJIETBOPSIIOT
ypaBHeHnnio F(x, y)== 0. [ns Oonee ynoOHOro mnoctpoeHuss auHuM L, uvacto BBOAAT
BCIIOMOTaTEJIbHYI0 IEPEMEHHYIO MIIM MapaMeTp t ¥ IPUXOIAT K IapaMEeTPUIECKOMY YPaBHEHUIO
JIMHHH.

[Ipsimass 7TUHUS Ha TUIOCKOCTH MOXeT OBITh 3a/JaHa pPa3JIMYHbBIMH YPABHEHUSMHU:
Ax+By+C=0 — ofmee ypaBHEHHE MNpPSIMOH, U KOTOPOTO MOJYYAIOTCS PA3JIUYHbIC HEMOJHbIE
ypaBHEHUS MPSAMOI.

1) C=0, Ax+By=0 — nipsiMmast MpoXOIUT Yepe3 Hauaao KOOpAUHAT.

2) B=0, Ax+C =0 — npsamas napaienssa ocu Oy.

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

4) B=C=0, Ax=0, x=0 — ocs Oy.

5) A=C=0, By =0, y=0 — ocp Ox.

A Taxke ypaBHEHHE NpPSMOW B OTpe3Kax: o0e yacTH OOILIero ypaBHEHHUS pPa3/eNuM Ha

X o
Benuuuny C#0, nomyunm - + % = 1 ypaBHEHUE NPSMOI1 B OTpe3Kax, a U b — OTpe3Ku, OTCeKaeMble

psIMOM OT COOTBETCTBYIOLIUX ocel koopauHat Ox, Oy u Apyrue ypaBHEHHUS.
KpuBoii BToporo nopsaka Ha3bIBaeTCs JIMHUSA, ONIpeesieMasl ypaBHEHHEM BTOPOU CTEIIEHU

Ax? + 2Bxy + Cy? + 2Dx + 2Ey + F = 0.
OKpY’KHOCTBIO Ha3bIBAETCS FEOMETPUYECKOE MECTO TOYEK IIOCKOCTH, PABHOYAAIEHHBIX OT

OJTHOW (PMKCUPOBAHHOM TOUKHU, HA3BIBAEMOM IICHTPOM.

CornacHo omnpeeNneHNI0 KAHOHUYECKOE ypaBHEHUE OKPY>KHOCTH MOKET OBbITh 3allMCaHO B
Buzie (x — a)? + (v — b)? = r?%, C(a, b) — LEHTP OKPYKHOCTH, 7 — PAAUYC OKPY’KHOCTH.

DJIMIICOM Ha3bIBAETCSI MHOXKECTBO TOYEK IUIOCKOCTH, CYMMa PAacCTOSIHUN KaxIoi wu3
KOTOPBIX OT JIBYX 3a/JlaHHBIX TOYEK 3TOW IJIOCKOCTH, Ha3bIBAEMbIX (POKYCaMH, €CTh BEJINYHMHA
MOCTOSTHHAS (TIPU YCIIOBUH, YTO Ta BETMYMHA OOJIBIIE pACCTOSHUS MKy (POKYCaMM )

Z—z+3b,—z= 1, e a? — ¢* = b2,

OTHOH_IGHI/IGE = & < 1 Ha3bIBaeTCs HIKCLUEHTPUCUTETOM 3JUIUIICA.

['unepbona — 3TO TEOMETPUYECKOE MECTO TO4YeK aOCOJIIOTHAs BeJNMYMHA Pa3HOCTH
PacCTOSIHUN KaXkJI0¥M U3 KOTOPBIX OT 2-X JAHHBIX TOYEK, Ha3bIBA€MbIX (POKyCaMHU €CTh BETMYMHA
NOCTOSIHHAS (IIPU YCIIOBHMHM, YTO 3Ta BEIMYMHA HE paBHA HYJIIO U MEHBLIEC PACCTOSHHS MEXIY

doxycamu

I'unep6ona Ha3bIBaeTCs PABHOOOYHOM, €CIM BBINOJHSETCS PAaBEHCTBO a = b = x% —
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y2 = a?.

[TapabGona — MHOXECTBO TOYEK IUIOCKOCTH, PaBHOYJAIEHHBIX OT JaHHOW TOYKH,
Ha3bIBaeMOW (POKYyCOM M JTaHHOW TPSMOM, Ha3bIBaeMOM JHpEKTpucor ((HOoKyc HE JICKHT Ha
JTUPEKTPUCE)

y? = 2px.
Tema 6. AHaIMTHYECKAs TeOMeTPHsS B IPOCTPAHCTBE

[110CcKOCTH B MPOCTPAHCTBE U €€ pa3iNyHble ypaBHEHUs (00lee, HeMOMHbIE, B OTPe3Kax U
Ip.). B3anmHoe pacmonokeHne miI0CKOCTeH U yroi MeXay HUMHU. [Ipsimast B MpOCTpaHCTBE U €€
pasznuvHbIe ypaBHEeHHs (00I1Iee, HEMOMHBIC, B OTPE3KaxX, KAHOHUYECKOE, MapaMeTPUIECKUE U . ).
B3aunmHoe pacnionoxeHue npsMon U MIOCKOCTH.

Tema 7. DjieMeHTHI TEOPHUH MHOKECTB.

[Ton MHOXeECTBaMU MOHUMAETCSI COBOKYITHOCTH JIFOOBIX OOBEKTOB, MBICTIUMAs KaK €IMHOE
nesnoe. MHOECTBa MOT'YT COCTOSITh X OOBEKTOB CaMO pa3iIMyHON MpUpobl. X sneMeHTamMu
MOTYT OBITh OYKBBI, ATOMBI, YHCIIA, YPABHEHHUS, TOYKHU, YIJIbI U T. A. IMEHHO 3TUM 00BsCHSETCS
Yype3BbIYaiiHAS ITUPOTA TEOPUU MHOXKECTB H €€ MPUIIOKEHUE K CAMBIM Pa3HOOOPa3HBIM 00JIaCTIM
3HaHUA (MaTeMaTuke, (U3MKe, SKOHOMHUKE, JTUHTBUCTHKE U T. A.). CUMTAIOT, YTO MHOXECTBO
OTIpeIeNIIeTCsl CBOMMHU 3JIEMEHTaMH, TO €CTh MHOXECTBO 3a/1aHO, €CIIH O JTI000M 00BEKTE MOMKHO
CKa3aTh, MPUHAJICKUT OH ITOMY MHOKECTBY WJIHM HE MpUHAANESKUT. Paznuuaror nBa crocoba
3a/IaHUsT MHOXECTB. MHOXXECTBO MOXHO 33JlaTb C TMOMOUIbI0 TMEPEUUCICHUSI 3JIEMEHTOB.
Hampumep, eciiit MHOKECTBO A COCTOUT M3 3JIEMEHTOB a, b, ¢, To mumryT: A = {a, b, c}. He kaxmoe
MHO>ECTBO MOYKHO 33J1aTh C IMOMOIIBI MEPEUHUCICHUs 3JIEMEHTOB. MHOXKECTBa, BCE HJIEMEHTHI
KOTOPBIX MOXHO MEPEUUCIUTh HA3bIBAIOT KOHEYHBIMH. MHOXKECTBA, BCE AJIEMEHTHI KOTOPBIX
HEJb3s TIEPEUNCIUTh HAa3bIBAIOT OECKOHESYHBIMHU.

MHOXECTBO MOXHO 3aJaTh C IIOMOIIbIO YKa3aHUS XapaKTEPUCTHUYECKOIO0 CBOWCTBA.
XapakTepUCTUYECKUM CBOMCTBOM JAHHOTO MHOYECTBA HA3bIBAECTCS CBOMCTBO, KOTOPBHIM
00J1a/1at0T BCE DJIEMEHTHI TOTO MHOXKECTBA U HE 00JQAAa0T HU OJIMH, HE MPUHAAICKAIUN eMy
anemeHT. OOo3Hawaercs: A = {x|...}, TOe Tmoclne BEPTUKATBLHOW 4YEpPTHI 3aMUCHIBACTCS
XapaKTePUCTUIECKOE CBOWCTBO DJIEMEHTOB JaHHOrO MHOxecTBa. Hampumep, B={1,2,3}.
HetpyaHo 3aMeTUTh, UTO KaXKIIbIM 3JIEMEHT MHOXECTBa B — HarypanbHOE 4KCllO, MEHblee 4.
HIMeHHO 3TO CBOKCTBO 2JIEMEHTOB MHOXKECTBA B sABIIIETCS U1 HETO XapaKTepUCTUYECKUM. B aTOM
cilyyae MUIIYT: U YuTaoT: «MHOXECTBO B COCTOUT U3 TaKUX 3JIEMEHTOB X, YTO X MPUHAJICKUT
MHOXECTBY HATypaJbHBIX YHMCE M X MEHbIIE YEThIpeX» WIM MHOXECTBO B coctoutr wus
HaTypaJbHbIX YMCEJ, MEHBIINX 4.

Tema 8. ®yHKkIMH 01HOM He3aBUCHMOI NepeMeHHOM.
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Oynknuen (0ToOpakeHneM ), 3aJaHHON Ha MHOYKECTBE, Ha3bIBACTCS MTPABUIIO, TTI0 KOTOPOMY
KaX/IOMY 3JIEMEHTY MHOXECTBa CTaBUTCSl B COOTBETCTBUE €MHCTBEHHBIN 3JIEMEHT MHOXKECTBA.
MHOXecTBO Ha3bIBAETCS O0JIACTHIO ONpeeieHus (PYHKINH, a MHOKECTBO—00JIaCThIO 3HAUCHUIA.
DJIEMEHT Ha3bIBACTCS apryMEHTOM, WJIM HE3aBUCHUMON TNEPEMEHHOM, a COOTBETCTBYIOIIMI
JJIEMEHT -3HAa4e€HUEeM (DYHKIMM, WIK 3aBUCUMOM NepeMeHHOU. Eciu M ABISIOTCS 4YMCIOBBIMU
MHOECTBaMH, TO HAa3bIBAETCS YNCIOBON (PYHKIMEH OJTHON IepeMEHHOM!.

OyHKIMS HA3bIBACTCS BO3pACTAIONIECH Ha MHTEPBaJe, €CIM OOJIBIINM 3HAYEHUSM apryMeHTa
COOTBETCTBYIOT OOJIbIINE 3HAYCHMsI (PYHKLIMU U Ha3bIBAe€TCs yObIBalOIIEH Ha MHTEpBale, €ClU
OONBIIMM 3HAYEHHUSM apryMeHTa COOTBETCTBYIOT MEHbIIME 3HaueHus (QyHkuuu. Hampuwmep,
¢yHKIUS - BO3pacTaroliasi Ha BCEH YMCIIOBOW OCH, a (PYHKIUSA- yObIBaroIas Ha MPOMEXYTKaX.
st GyHKIMOHATBHON 3aBUCMMOCTH MEX]y IEpEeMEHHBIMU BEJIMYMHAMU U BHIOODP OJTHOM M3 HUX
B Ka4eCTBE HE3aBUCUMOM NepeMEHHON MOXKET OBITh C/IENaH MO HalleMy yeMoTpeHuto. dyHkuus,
B KOTOpPOW NMepeMEHHbIE IOMEHSIUCh CBOMMHU POJISIMH, HAa3bIBA€TCSl OOPAaTHOMN 10 OTHOILEHHIO K
NepBOHAYAILHOW (QYHKIMHU. A nepBOHaYasibHAs (QYHKIMS SBISETCS 0OpPaTHOM 1O OTHOIIECHUIO K
MOJIy4EHHOM 00paTHOM, TaK YyTO ATH ABe (PYHKIIMH €CTECTBEHHO Ha3BaTh B3aMMHO OOPAaTHBIMH.

[Ipenen ¢yHkuu B Touke (OmpeneieHue Mmpejesia Ha s3bIKe MOCIeI0BaTEIbHOCTEN U Ha

a3pike | € _5"). [Ipenen apudmernueckux omepanuii Hax QYHKOUSAMU ¢ OOIIeH 00JacThIO
onpeneneHusa. lIpeaenbHbIl nepexon B HepaBeHCTBax. I[lepBblii M BTOpOW 3aMedaTesibHbIE
IpeIebl.

BeckoneuHo maibie u 6eCKOHEYHO OoublINe (QYHKIHH.

HenpepsiBHOCTh dyHKIIMH. HenmpepbIBHOCTh Ha OTpe3ke W MHTEpBaie. ApudMeTHIECKHE
orepanuu HaJa HempepbiBHBIMU (QyHKIUAMU. HenpepbhIBHOCTE 35ieMeHTapHbIX (pyHKUuH. Touku
paspbiBa (QyHKUMHM H ux Kinaccupukanms. Kycodno-nempepbiBHbIe (yHKIMH. [Ipumepsr
HENPEPBIBHBIX U PA3PBIBHBIX YKOHOMUYECKUX MOKA3aTeIeH U MPOIIECCOB.

OCHOBHBIE CBOMCTBA HEMPEPHIBHBIX () YHKIIUHA

Tema 9. J[luddepenuuanbHoe ucuucjieHne GyHKIOUM OAHON He3aBUCHUMOM
nepeMeHHOMM.

[IpousBosaHas: ompeneneHHe MPOU3BOJHOW M €€ TeOMETPUYECKHH CMBICH, YpPaBHEHUE
KacarenbHOH K rpaduky nuddepenmupyemorn ¢GyHkimu. OITHOCTOPOHHUE W OCCKOHEYHBIC
npousBoaHbie. uddepenmupyemocts u  guddepenmman  pynknuu.  HempepbIBHOCTH
muddepeHnrpyemMoit GyHKIMK, HEOOXOAMMOE U AOCTATOYHOE yClIoBUE AUQHEpPEHIIUPYEMOCTH,
reoMeTpuueckuid cMmeici nuddepeHanra W €ro HCIOJB30BaHHE [UIsI TPUOIMIKEHHOTO
BBIUMCJICHUS] 3HAUE€HUS QYHKIUH.

HuddepenurpoBaHre CyMMBbl, pa3HOCTH, MPOU3BENEHUS U dYacTHOro. IlpomsBojHbIe
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MOCTOSTHHOM, CTENMEHHOH, TPUTOHOMETPUYECKUX M Jorapupmuueckux (ynkiuii. [IponsBoaHas
oOparHoii pyHKkuun. [Ipon3BoHbIE TOKA3aTEILHON U OOPATHBIX TPUTOHOMETPHUECKUX (PYHKIUH.
[IpousBoanas cnoxxHoi ¢ynkuuu. Jlorapupmuueckas mpous3BogHAS U €€ MHTEpPHpeTanus Kak
TeMITa MPUPOCTa (PyHKITUH.

OnacTnyHOCTh GyHKIMU. [Ipon3BogHAS TTOKA3aTEIbHO-CTENIEHHON (PYHKIIMU U CTETIEHHOMN
GyHKIIMM ¢  TMPOU3BOJIBHBIM  BEHICCTBEHHBIM  MokaszareneMm. JuddepenumpoBanue
napaMeTPUUECKH 3aJaHHBIX U HESBHO 3aMaHHBIX (QyHkuwmid. [IpomsBomnbie u auddepeHnaibl
BBICIIMX MOPsiIKOB. MHBapuanTHOCTH hopmbl epBoro nuddepennuana. [louarue o npenenbHOM
aHaJM3e B HKOHOMMKE: IPOM3BOJHAs KaK MOKa3aTellb MTHOBEHHOI'O MPHUPOCTa WM CKOPOCTH
W3MEHEHUs (DYHKIHU; TMPOCTEHINHE TpEeebHbIC XapaKTEPUCTUKU — MPEIeTbHBIA JOXOI;
npeenbHas MPUObLIh; MPEACTbHBIA MPOTYKT.

4.4. IlpakTH4yeckas NOAroTOBKAa
[IpakTueckass MOATOTOBKA peANU3yeTCs NMyTeM NPOBEICHUS MPAKTUUYECKUX 3aHSATUH,
peayCMaTpUBAIOIINX y4acTHE OOYYalOLIMXCS B BBIMOJHEHUH OTICIBHBIX 3JIEMEHTOB padoT,
CBSI3aHHBIX ¢ OymyIiei mpodeccuoHaaIbHOMN A TEIIBHOCTHIO.

O06bem 3aHaTHil B hopMe MPAKTHIECKOM MOATOTOBKH cocTaBiisieT 50 4acos.

5. YueOHO-MeTOAUYECKOE, HHPOPMALMOHHOE M MATEPHATBLHO-TEXHUYECKOE
o0ecnevyeHne JUCHUILTUHBI

5.1 OcHoBHas1 JiuTEpaTypa

1. TomoB A.M. MHpopmaTrka u MaTeMaTHKa [DIEKTPOHHBIA pecypc]: yueOHOe mocodue s
CTYACHTOB BYy30B, 00yuaronumxcs no cnenuaibHocT «FOpucnpyaenuus» (030501) / TTonos A.M.,
CornukoB B.H., Haraesa E.11. — DnektpoH. TekcToBbie nanusie. — M.: KOHUTHU-JJAHA, 2014.
— 302 ¢. — Pexxum noctyma: http://www.iprbookshop.ru/7039. — DBC «IPRbooksy,

2. O®umunenko O.B. Maremaruka : yueOHOoe mocoome / dumunenko O.B.. — MuHCcK
PecnyOnukanckuit MHCTUTYT mipodeccuoHanbHoro obpaszoBanus (PUIIO), 2019. — 268 c¢. —
ISBN 978-985-503-932-8. — TeKcT : 3JeKTpOHHBIH // DnekTpoHHO-0ubnmmoTeynas cuctema [IPR
BOOKS : [catiT]. — URL: http://www.iprbookshop.ru/94336.html

3. IMMankumn A.C. 3agauM ¢ pEmIEHUSMHU IO BBICIIEH MaTeMaTUKE, TEOPUU BEPOSTHOCTEW,
MaTEMaTUYECKON CTaTUCTUKE, MATEMAaTUYECKOMY MPOrpaMMHUPOBAaHUIO [DNEKTPOHHBIN pecypce]:
yuebHoe mocobue nnsi OakanaBpoB / Illankun A.C., lllankua B.A. — DIeKTpoH. TEKCTOBBIC
nanaple. — M.: JlamkoB wu K, 2016. — 432 c¢. — Pexum pgocrymna:
http://www.iprbookshop.ru/5103. — 9BC «IPRbooks»
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4. IOrosa H.B. Beicias matematuka. Jluddepennmanbabie ypaBHEHHS | Y4eOHO-METOANIECKOE
nocobue / FOroa H.B.. — HoBocubupck : HoBocubupckuii rocyapcTBEHHBIH TEXHUYECKHMA
yauBepcuret, 2020. — 28 c. — ISBN 978-5-7782-4111-4. — TekcT : 31MEKTPOHHBIN //
DIIeKTPOHHO-OMOINOTEUHAS cucTeMa IPR BOOKS : [caitT]. — URL:

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

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. boromonor, H. B.Maremaruka: y4eOHMK s TpukiagHoro OakamaBpuara / H. B.
Boromonos, I1. U. Camoiinenko. — 5-e u3z., nepepad. u non. — Mocksa: M3garensctBo KOpaiiT,
2019. — 401 c.

2. Epmakos B.M. OOummii kypc BbICIIEH MaTeMaTUKH Jisi SKOHOMUCTOB. — M.: UH®PA-M,
2014.

3. Kpacc M.C., UynpeiroB Bb.I1. Matemaruka aisi 95KOHOMHUCTOB y4e0. mocoOue sl By30B. —
CII: ITurep, 2014.

4. Kpemep H.ILI. Bricuias MmaTeMaTuka Jyisi 5SKOHOMAYECKHUX creruanbHocTel. (1 u 2 yactu) —
M.: Briciiee o6pazoBanue, 2015.

5. TarapaukoB O. B. Marematuka s 35KOHOMHCTOB. [IpakTukym: ydeOHOE mocobwe st
akagemuyeckoro OakamaBpuara / O. B. TarapuukoB [u np.]; mox obmeit penakuumeit O. B.
TarapHukoBa. — Mocksa: U3narensctBo FOpaiit, 2019. — 285 c.

6. Iwumaue, B. C. Maremaruka: yueOHUK u mpakTukym st By3oB / B. C. lllumaues; mon
penakumeit A. H. TuxonoBa. — 8-e¢ u3n., mepepad. u gomn. — Mocksa: M3gatensctBo FOpaiiT,

2019. — 447 c.

5.3 lIpogeccuonanbHbie 0a3bl JAHHBIX U HH(POPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. www. asi .org .ru — ATEHTCTBO COLIMAJIbHOW HH(POPMALIUH.

www.garant.ru — CripaBouHasi npaBoBas cuctema «I['apanT.

www.consultant.ru — CripaBouHast npaBoBasi cuctema «Koncynbrant Ilmocy.

www.edu.ru — Poccuiickoe oOpazoBanne. denepaibHbINA MOPTAIL.

nok WD

www.mvd.ru — MUHHCTEpCTBO BHYTpeHHUX el Poccutickoit deneparum.

5.4 MaTepuajibHO-TeXHHYECKOE U POrpaMMHoe odecrieyeHue (JIMEH3UOHHOE U CBOOOTHO

pacnpocrpansiemoe)
HaumeHoBaHue HaunmeHoBaHue OCHALIEHHOCTH CNIENHAJBHBIX Ilepeyenn
JHCIUTLTHHBI CIeHAJbHbIX NOMelleHUH 1 oMelleHn i st JINIEH3MOHHOT 0
(MoayJsn), NOMeIlleHUui U CaMOCTOSITEIbHOW PadoThI NPOrpaMMHOT0
NMPAKTHK B NOMeIleHUuH J1JIs olecrmeveHms.
COOTBETCTBHH C CaMOCTOSITeJIbLHOM
Y4eOHBbIM padoThI
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TLUIAHOM
51.0.08 Kabunet YuebHBIe MecTa, 000pyIO0BaHHEIE Microsoft Windows XP
Maremaruka MaTeMaTHKHI 010uHOM MeOenbio, pabodee MECTo Microsoft Office
npernojaBartens B cocTaBe cToi, ctyi, | Kaspersky Endpoint mis
TymM0a, KOMITBIOTEP C BHIXOJIOM B OouzHeca
CeTbh UHTEPHET, 3KpaH, Koncynprantl[nroc
MYJIBTUMEIUHHBII TPOEKTOD, AdobeReader
TEJEBU30P, TEMATHICCKHUEC CTCH/IBI, Cisco WebEx
NPE3eHTAIMOHHBIA MaTepra NudopmanmonHo-
KOMMYHHKaIIMOHHAS
Y4eOHble MecTa, 000pyIOBaHHBIE mnatdopma «Chepym»
Aynutopus ais 0JI0YHOM MeOEIThI0, KOMIIBIOTEPAMHU C
CaMOCTOSITEIbHOM BBIXOJIOM B CE€Th HHTEPHET,
paboTs MHOTO(YHKIIMOHAIBHOE YCTPOWCTBO

6. MeToanuyeckune YKazaHusa IJist oﬁyqamumxca M0 OCBOCHHIO JUCIHUIIIIMHBI

6.1 3aHATHSA JTEKIIHOHHOT0 U CEMHUHAPCKOT0 (MPAKTU4Y€CKOIr0) TUIIOB

Meroanueckue ykazaHus s 3aHATHHI JEKIIMOHHOTO TUMa. B X0/€ JTEKIIMOHHBIX 3aHATUI
oOyyJaroneMycsi HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHWE Y4YeOHOro Marepuaina, oOpaimaTth
BHHUMaHUE Ha KaTeropuu, GOpMyJIHPOBKH, PACKPHIBAIOIINE COJAEPKAHUE TEX WIJIM UHBIX SIBICHUN
U TPOILIECCOB, HAy4YHBIC BBIBOJABI M MpPAKTHUYECKHE peKkoMeHaannu. Heobxomaumo 3amaBath
MPENOIaBaTeNIi0 YTOYHSIOIIME BOMPOCHI C IEJIbI0 YSCHEHUS TEOPETUUYECKHX TOJI0KEHHH,
pa3peleHus CIOPHBIX CUTYalUi.

[enecooOpa3Ho nopabaTbiBaTh CBOW KOHCHEKT JIKIIMH, Jefias B HEM COOTBETCTBYIOIINE
3allUCU U3 OCHOBHOM W JIOIIOJIHUTEIIBHOM JIMTEPATyphbl, PEKOMEHAOBAHHOW IIpENofaBaTeaeM U
PeyCMOTPEHHON y4eOHON MporpaMMOid JUCITUILTHHBL.

Metoauyeckue yKazaHUs JUIS  3aHATUA CEMHHApPCKOTO  (MPaKTUYECKOro) —THIIA.
[TpakTHueckue 3aHATHSA TO3BOJISIOT Pa3BUBATh Y OOYYArOIIETOCS TBOPYECKOE TEOPETHUECKOE
MBIIIJICHUE, YMEHUE CaMOCTOSITEIbHO HM3Yy4aTh JIMTEPATypy, aHAIM3UPOBATh MPAKTHUKY; y4aT
4eTKO (HOPMYITHpPOBATH MBICIIb, BECTH IUCKYCCHIO, TO €CThb MMEIOT HCKIIOYHUTEIHHO Ba)XKHOE
3HAYEHHE B PA3BUTUU CAMOCTOSITEIBHOTO MBILIUICHHUS.

[logroroBka K MNpakTHYECKOMY 3aHATHUIO BKJIOYaeT naBa drama. Ha mnepBoM »stame
0o0OyJaromuiicss TUTAHUPYET CBOKD CAMOCTOSTENBHYIO padoTy, KOTOpas BKIIOYAET: YSICHEHUE
3a/laHdsl Ha CAMOCTOSATEIbHYI0 paboTy; MoadOp OCHOBHON W JOMOJIHHUTEIBHOW JHUTEPATypPHI;
COCTaBJieHHE IUIaHa pabOThl, B KOTOPOM OIPEAETSIOTCS OCHOBHBIE IYHKTBI MpPeACTOsIIEn
noarotoBku. CocTaBiieHUE IJIaHa JAUCHUIUIMHUPYET U MOBBILIIAET OPraHW30BaHHOCTH B padoTe.

BTOpOfI 9Tall BKIIIOYACT HCIOCPCACTBCHHYIO IMOATOTOBKY K 3aHATHIO, KOTOpAad HAYMHACTCA C

U3y4eHHs] OCHOBHOW U JIOTIOJIHUTENIbHON uTepatypsl. Ocoboe BHUMaHUE MPH 3TOM HEOOX0IUMO
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o0paTuTh Ha coepKaHHE OCHOBHBIX TOJIOKEHUN U BBIBOJOB, OOBSICHEHHE SIBICHUN U (DAKTOB,
VSICHEHUE MPAKTHUYECKOTO MPHIIOKEHUS PacCMaTPUBAEMbIX TEOPETHUYECKUX BOMpocoB. Jlanee
CJICAYCT MOATOTOBUTL TC3UCHI IJIA BBICTYHJICHI/Iﬁ II0 BCEM yLIe6HI>IM BOIIpOCaM, BBIHOCUMbBIM Ha
MPAKTUYECKOE 3aHATHE WM 10 TeMEe, BHIHECEHHON Ha JMCKYCCHUIO (KPYIJIbIH CTOJ), MPOIyMaTh
MIPUMEPHI € LENTbI0 00eCcTIeueHNs TECHOW CBSI3M M3y4aeMOW TeMbI C peabHOM KH3HBIO. [ 0TOBSICH
K JIOKJIaJy WM BBICTYIUICHHIO B PAMKaX HHTEPAKTUBHOHN (YOPMBI (IUCKYCCHS, KPYTJIIBIH CTOM), IPH

HGO6XOI[I/IMOCTI/I cIeayer O6paTI/ITBCSI 3a IIOMOUIBIO K MMPCTIOAaBaTCIIIO.

6.2. CamocTosiTeIbHAs1 pa0doTa CTY/IeHTOB

CamocrodrenbHas paboTa CTyJICHTOB MPEIyCMOTPEHA YU€OHBIM TUIAHOM T10 JUCLUTUIMHE
B o0beMe 144 gacoB. CamocTrosiTenbHass padoTa peain3yeTcss B paMKax MPOrpaMMbl OCBOCHUS
JUCLUIUIMHBI B CIIEAYIOUINX hopMax:

- paboTa ¢ KOHCIIEKTOM 3aHsATHUs (00paboTKa TeKCTa);

- MpOpabOTKa TEMATUKN CAMOCTOSITEIbHON PabOTHI;

- HaIICaHUE KOHTPOJIbHOW paboTHI;

- mouck nHpopmanuu B cetu «MHTEpHET» U TUTEpaATYPE;

- BBITNOJIHEHUE UHAVBUYyaJIbHBIX 3aJaHUM;

- MOJITOTOBKA K cJlaue 3aueTa, 3a4eTa C OI[CHKOH.

CamocrosTenbHas padoTa MPOBOAUTCS C LEINBIO:

- CUCTEMAaTU3aLUU U 3aKPEIICHHs MOIyY€HHBIX TEOPETHUECKUX 3HAHUN U MPAKTUYECKUX
YMEHUN 00yJaromuxcs;

- YIIIyONIeHHsI U PAaCIIMPEHUS TEOPETUUECKUX 3HAHUN CTYIEHTOB;

- (opMupoBaHUs yMEHHMI HCHOJB30BaTh HOPMATHUBHYIO, MPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAIUIO, Y4€OHYIO U CIIELUAIBHYIO JTUTEPATYPY;

- Pa3BUTHA MO3HABATEIbHBIX CHOCOOHOCTEH M aKTUBHOCTU OOYYaAIOUIMXCS: TBOPYECKOM
UHHUIMATUBBI, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPraHM30BAaHHOCTH; (hopMupoBaHHE
CaMOCTOSITEIbHOCTH MBIIIUICHUS, CIIOCOOHOCTEH K CaMOPa3BUTHIO, COBEPILICHCTBOBAHHUIO U
caMOOpraHu3aIuy;

- Pa3BUTHIO UCCIIEOBATENILCKUX YMEHUN CTYIEHTOB.

TexHonorMs OpraHM3allid  CaMOCTOSITEIBHOM paboThl  O0yYaromuxcs BKIIOYAET
UCIOJIb30BaHUE WH(POPMALMOHHBIX W MaTEpUAIbHO-TEXHUYECKUX pPECcypcoB: OubOimoreka c
YUTAJIbHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACChI C BO3MOYKHOCTBIO paboThl B VIHTEpHET, ayIuTOpUH
JUI CAMOCTOSITENIbHON PaOOTHI.

[lepen BbIMONHEHHEM OOYYAIONMMHCA BHEAYAUTOPHOM CAaMOCTOSATENBHOM pabOThI

npenoaaBareyib NpOBOAUT KOHCYJIBTHPOBAHUC IO BBIMMOJIHCHUIO 3aJlaHUA, KOTOpBIﬁ BKJIIO4YaCT
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Henb 3aJaHusi, €ro COAEp)KaHMs, CPOKU BBIMIOJHEHUS, OPUEHTUPOBOYHBIN 00BEM paboThI,
OCHOBHBIE TpeOOBaHUS K pe3ysbTaTaM padoThl, KPUTEPUH OLICHKH.

CamocrodaTrenbHas paboTa MOXET OCYILECTBJIATHCS WHIMBHIYaIbHO MM TPYyNIaMU
oOyJaromuxcsi B 3aBUCUMOCTH OT LEJIH, 00beMa, KOHKPETHON TEeMaTHKU CaMOCTOSTEIbHON
paboThl, yPOBHS CIOKHOCTH, YPOBHS YMEHUN 00yUaIOIINUXCS.

KonTtpons camocTosITenbHOM paboThl CTYIEHTOB IPEIyCMaTPUBACT:

-COOTHECEHUE CO/IEPIKaHUSI KOHTPOJIS C IeTIMH 00yUeHUs;

-00bEKTUBHOCTb KOHTPOJIS,;

-BAJIMTHOCTh  KOHTPOJII  (COOTBETCTBUE TMPEABSBIAEMBbIX 3aJaHUM  TOMYy, 4YTO
IIPEII0JIaraeTcs POBEPUTH);

- depeHuannio KOHTPOIbHO-U3MEPUTENBHBIX MaTEPUAIOB.

DopMBI KOHTPOJISI CAMOCTOSITEIIHHOM PaOOTHI:

-IIPOCMOT)P U MPOBEPKA BBIMOJIHEHHS CAMOCTOSATEIHHON pabOTHI MpPEroiaBaTesieM;

-OpraHu3anus CaMOIPOBEPKH, B3aUMOIIPOBEPKH BBHITIOJIHEHHOTO 3aJaHHs B TPYIIIIE;

-00CyXJIeHHE PE3yJIbTaTOB BHIMOJIHEHHON PabOTHI HAa 3aHATUH;

-pOBEICHUE MUCEMEHHOTO OIPOCa;

-IPOBEICHHE YCTHOT'O ONpOCa; OpraHu3alus W MPOBEIEHUE WHAMBUAYAIBHOTO
cobeceI0BaHMs;

-OpraHu3anus U NpoBeeHHE COOECeJOBAHUS C IPYIIIOi.

7. MeToan4yeckue peKOMEeHAAIUH 110 00YYEeHHUIO JIUI C OTPAHUYEHHBIMH

BO3MOKHOCTHAMH 3I0POBbSI H HHBAJIUIO0OB

OOydeHue Mo JUCHUIUIMHE O0YYalOUIMXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMHU 37I0POBbS
(mamee — OB3) ocymiecTBisieTcss € y4e€TOM OCOOEHHOCTEH TCHXO(H3UYECKOTO Pa3BUTHUSA,
UHIUBUIyaTbHBIX BO3MOXXHOCTEH U COCTOSIHUS 3/10POBbSI TAKUX 00YyYarOIIIXCSl.

ConepxaHue 00Opa30BaHUS U YCIIOBUS OpraHu3anuu oOydeHus, oOydaromuxcs ¢ OB3
OTIPEICIISIOTCS  aJaNTUPOBAHHONW O00pa30BaTENLHOM IMPOrpaMMOM, a I WHBAIMIOB TaKXKe B
COOTBETCTBUM C MHAWBUIYATBHOM MIPOrpaMMOii peaOUINTalliy HHBAJIHIA.

OcBoenue auctUIIMHb ooydatomumucs ¢ OB3 MokeT ObITh OpraHM30BaHO KaK COBMECTHO
C ApYyruMH 00y4aroIMMUCS, TaK U B OTAETBHBIX Tpynnax. [Ipeanosnaratorcs cnenyanbHbIe yCIOBUS
JUTSI TIOJTy4eHHs 00pa3zoBanus oOydatomumucs ¢ OB3.

ITpodeccopcko-renarorndeckuii coctaB 3HaKOMHUTCSI € TICHXOJIOTO-(PU3HOIIOTHUECKIMU
0CcOOEHHOCTSIMU O0ydJaromuxcss uHBaMUIoB u Jui ¢ OB3, WHIUBUAYyaTbHBIMU TPOTPAMMAaMHU

peabunuTaii MHBAJUAOB (TIPU HATMYWH ).
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B kypce npeamnonaraercsi UCMONb30BaTh COLUAIBHO-aKTUBHBIE U Pe(IIEKCUBHBIE METO/IbI
O00y4eHUs, TEXHOJIOTHHM COLMOKYJIbTYPHOH peadWiuTanuy ¢ LENbI0 OKa3aHWs IIOMOIIM B
YCTAHOBJICHUHN MOJIHOIICHHBIX MCKJIMYHOCTHBIX OTHOIIICHUM C ApyrumMu CTyJACHTaMU, CO3JaHUU
KOM(OPTHOTO TICMXOJIOTHUECKOTO KiIMMaTa B cTyaeHueckoi rpymme. [lombop u paspaboTka
y4eOHBIX MaTepHaIOB MIPOU3BOIATCS C YYETOM MPEAOCTABICHHUS MaTepHralia B pa3InyHbIX (hopMax:
ayI[I/IaIH:HOI\/'I, BHSYMBHOﬁ, C HUCIOJB30BaHHUCM  CICHUAJIBHBIX TCXHUYCCKHUX CPCACTB U
UH()OPMAIIMOHHBIX CUCTEM.

OcBoenue mucuumuiiHbl JuiaMu ¢ OB3 ocylliecTBisIeTCsl ¢ WCIOIb30BAHUEM CPENICTB
oOydeHuss OOIIEr0 W CHCNHAIBLHOTO Ha3HAaYeHWs (NMEPCOHAIBHOTO M KOJUIEKTUBHOTO
UCTIONIb30BaHus). MaTepruallbHO-TEXHUYECKOe OOECIeUeHne IMpelycMaTpUBaeT MpUCIOCcOOIeHHe
ayauTopuil K Hyxz1am i ¢ OB3.

dopma mpoBeACHUS aTTeCTallud Ui CTYACHTOB-WHBAINUJOB YCTAHABJIMBAETCS C YU4ETOM
WHIUBUAYATBHBIX Mcuxodu3ndeckux ocooeHHocteit. s crynentoB ¢ OB3 npemycmaTtpuBaercs
noctymnHas popma mpeoCTaBIeHUS 3a/IaHU KaK OICHOYHBIX CPE/ICTB, 3 UMEHHO:

— B MEYATHOM WMJIM 3JEKTPOHHOM Qopme (A UL ¢ HAPYUICHUSAMHU ONOPHO-IBUTaTELHOIO
amnmnapara);
— B IIeYaTHOU popMe WU DIIEKTPOHHOU (POopMeE ¢ YBETHMUEHHBIM MIPHU(TOM U KOHTPACTHOCTHIO

(TSt JTUIT ¢ HApYILIEHUSAMU CITyXa, peuH, 3peHusl);

— METOJIOM YTEHHS ACCUCTEHTOM 3aJIaHus BCAYX (IUIs JTUL] C HAPYIICHUSIMU 3PCHHUS).

CTyI[eHTaM C HWHBAJIMJHOCTBIO YBCIMYUBACTCA BPCMA Ha TMOATOTOBKY OTBCTOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[Jsl TakuxX CTYyIEHTOB MpeaycMaTrpuBaeTcsi JocTymHas (opma
MPEOCTaBIICHUS OTBETOB Ha 3aJJaHUs, a UMEHHO:

— MMCbMEHHO Ha Oymare Wi HaOOpOM OTBETOB Ha KOMIIbIOTEpE (IS JIUI] C HAPYIICHUSIMHU
ciryxa, peun);

— BBIOOPOM OTBETA 13 BO3MOXKHBIX BAPUAHTOB C UCIOIb30BAHUEM YCITYT aCCUCTEHTA (17151 JIMII
C HApYILIEHUSMU OTIOPHO-ABUTATEIBHOIO anmnapara);

— YCTHO (AJ151 JIUI] C HAPYILIEHUSIMH 3pEHHsI, OTIOPHO-IBUTAaTEILHOTO amapara).

— npu HEOOXOAUMOCTH JUIsl OOYy4YaloluXcs C WHBAIMIHOCTHIO MpOIEaypa OLIEHUBAHUS

pe3yabTaTOB O0YUYEHHUST MOXKET IMTPOBOIUTHCS B HECKOJIBKO ITAIOB.
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[Tpunoxenue 1

DOoH/I OLICHOYHBIX CPEACTB
JJIS TEKYLIEero KOHTPOJISA M IPOMEKYTOYHOM aTTeCTAluu
MPHU U3YYEHUH TUCHMILIMHBI
b1.0.08 Maremarunka

r. Mocksa, 2025
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1. Tacnopt oHIa OLIEHOYHBIX CPEICTB

KonTpoaupyembie Kox u HaumeHoBaHue HNuauxkarop HaumeHoBaHue
pa3aeJibl (TeMbl) KOMIIETeHIH U AOCTHKEHUSI OLICHOYHOI0
AUCHUILINHBI KOMIIeTeHIIUN cpecTBa

3HaueHue 1 poJib VYK-1 Cnocoben ocymectisats | UYK 1.1 Omnpoc, noxnan,
MAaTeMaTHKH B MOUCK, KPUTUYECKUI aHAJIN3 U NYyK 1.2 TECT, 3aJ]a4u TIpU
Hay4HOU U CHHTE3 HH(pOopMaLuH, NYK 1.3 paszbope
MPaKTUYECKON MPUMEHSTHh CUCTEMHBIN TOJIXO]] KOHKPETHBIX
NEeSTETbHOCTH. JUTSL peLIeHUs TOCTaBIEHHBIX CUTYaIluH,
3a1au KOHTpPOJIbHAs
paborta, perienue
3ajad, 3a4er,
3a4€T C OLICHKOU
Marpuunas VYK-1 Cnocob6en ocymectBisate | YK 1.1 Onpoc, goknan,
anredpa. IIOMCK, KPUTUYECKUN aHAIIU3 U NYyK 1.2 TECT, 33J1a4 IIPU
CUHTE3 HH(POPMAIIHH, NYK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TIOJIXO]] KOHKPETHBIX
JUTSI pEIIEHUS TOCTABIEHHBIX CUTYalluH,
3a1a4y KOHTPOJIbHAS
paborta, pemeHue
3aja4, 3a4er,
3a4eT C OLICHKOU
DJIEMEHTBI YK-1 Cnocoben ocymectiare | UYK 1.1 Ompoc, noknan,
BEKTOPHOM anreOpsl. | MOUCK, KPUTHUECKHUI aHAIU3 1 NyK 1.2 TECT, 3aJ]a4u TIpU
CHHTE3 HH(pOpMaluH, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN TOJIXO]] KOHKPETHBIX
JUTSL pELIEHUs TOCTAaBIEHHBIX CUTYaLIH,
3aj1a4 KOHTpPOJIbHAs
paborta, perienue
3aja4, 3a4er,
3a4€T C OLICHKOU
Cucremsl muHelHbIX | YK-1 Cnioco6en ocymectBiusate | UYK 1.1 Onpoc, goknan,
anreOpandecKux IIOMCK, KPUTUYECKUN aHAIIU3 U NyK 1.2 TECT, 33J1a4 IIPU
YpaBHEHUH. CUHTE3 HH(POPMAIIHH, YK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TIOJIXO]] KOHKPETHBIX
JUTSI pEIIEHUS TOCTABIEHHBIX CUTYaluH,
3a1a4y KOHTPOJIbHAS
paborta, pemeHue
3aja4, 3a4er,
3a4€eT C OLICHKOU
AHanmutnueckas YK-1 Cnocoben ocymectiare | UYK 1.1 Ompoc, noknan,
reoMeTpus Ha MOUCK, KPUTUYECKUI aHAJIN3 U NyK 1.2 TECT, 3aJ]a4 IpU
IIJIOCKOCTH CHHTE3 HH(pOopMalnH, NYK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TOJIXO]] KOHKPETHBIX
JUTSL pELIEHUs TOCTaBIEHHBIX CUTYaLIH,
3a1au KOHTpPOJIbHAs

pabota, penieHue
3ajad, 3a4er,
3a4€T C OLICHKOU
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ABanuTtnueckas VYK-1 Cnocob6en ocymectBisate | UYK 1.1 Onpoc, goknan,
rE€OMETpHs B IIOMCK, KPUTUYECKUN aHAIIU3 U NyK 1.2 TECT, 33J1a4y IIPU
MIPOCTPAHCTBE CUHTE3 HH(POPMAIIHH, YK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TIOJIXO]] KOHKPETHBIX
JUTSI pEIIEHUS TOCTABIEHHBIX CUTYalluH,
3a1a4y KOHTPOJIbHAs
paborta, pemeHue
3a/ay, 3a4er,
3a4eT C OLICHKOU
DNEeMEHTHI TEOpUU YK-1 Cnocoben ocymectBiars | UYK 1.1 Ompoc, noknan,
MHOKECTB. MOUCK, KPUTUYECKUI aHAJIN3 U NyK 1.2 TECT, 3aJ]a4u TIpU
CHHTE3 HH(pOopMaluH, NYK 1.3 paszbope
MPUMEHSTh CUCTEMHBIN TOJIXO]] KOHKPETHBIX
JUTSL PEIICHUS TOCTABIIEHHBIX CUTYaIluH,
3a1au KOHTpPOJIbHAs
paborta, perienue
3aja4, 3a4er,
3a4eT ¢ OLICHKOU
OYHKIIMU OAHOMN VYK-1 Cnocob6en ocymectBisate | YK 1.1 Onpoc, goknan,
HE3aBUCUMOM IIOMCK, KPUTUYECKUN aHAIIU3 U NyK 1.2 TECT, 33J1a4 IIpU
TIepEMEHHOM. CUHTE3 HH(POPMAIIHH, YK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TIOJIXO]] KOHKPETHBIX
JUTSI pEIIEHUS TOCTABIEHHBIX CUTYaluH,
3a1a4y KOHTPOJIbHAS
paborta, pemieHue
3a/ay4, 3a4er,
3a4eT C OLICHKOU
Huddepennmnansroe | YK-1 Criocoben ocymectBiare | UYK 1.1 Ompoc, noknan,
HCUYHUCIICHHE MOUCK, KPUTUYECKUI aHAJIN3 U NyK 1.2 TECT, 3aJ1a4 IpU
(byHKIMN OHOM CHHTE3 HH(pOopMaluH, NYK 1.3 pazbope
HE3aBHCUMOMN MPUMEHSTh CUCTEMHBIN TTOJIXO]] KOHKPETHBIX
IIEPEMEHOM. JUIS pelIeHUs [IOCTaBICHHBIX CUTYaLNIA,
3aj1au KOHTpPOJIbHAs

paborta, perienue
3ajady, 3a4er,
3a4eT ¢ OLICHKOU

Ortanbsl GopmupoBanus komnereHuuii B mporecce ocBoenust OITOIT mpsimo cBsizaHBI C
MECTOM JUCUUIUIMH B 00pa30BaTEebHOW IpOorpamme.
KOMIIETEHIIH, XapaKTEepPU3yeTCs ONpPEIeICHHbIMU 3HAHUSAMHU, YMEHUSMHM U HaBbIKAMU W (MJIH)
OTIBITOM TMPO(ECCHOHAIBHOM ESITEeIbHOCTH, KOTOpPHIE OLIEHUBAIOTCS B MpOIEcCe TEKYIIEro
KOHTPOJIS YCIIEBAEMOCTH, IPOMEKYTOUYHON aTTECTALIMH MO AUCIUILINHE (TIPAKTHKE) U B IIPOLIECCe

UTOTOBOM artectanuu. MToroBas omeHka mo auciuiuimHe «MaTtemaTnkay chOpMHPOBAHHOCTH

Kaxnprit  srtanm  dhopmMupoBaHus

KOMITETCHIINI ONIpeAeIISIeTCs] B TIEPHO] TOATOTOBKY M CAAYM 3a4€Ta U 3a4€Ta C OIICHKOM.
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2. OneHoYHbIE MATEPHAJIbI

2.1 Texymmii KOHTPOJIb
TEMBI JOKJIALOB 11O MATEMATHKE /UIA CTYJAEHTOB

Joxknan Ha 5-10 MUHYT TOTOBUTH B 3JIEKTPOHHOM BHUI€ B 0JHOM U3 ¢opmaros: pdf, doc.

1. Meramaremaruka.

2. [Tapamokchl TEOPUU MHOKECTB.

3. AKCHOMaTHYECKUU METO/.

4. TeopeMsl '€nenst 0 HEMOIHOTE.

5. TeopeTnKo-MHOXECTBEHHBIN CITOCO0 000CHOBAHUS MAaTEMATHKHU.
6. Axcuoma BeIOOpa M aJTbTEPHATUBHBIC AKCHOMBI.

7. KoHCTpYyKTHBHU3M U MHTYUIITMOHU3M B MAaTEMAaTHKE.
8. Jlorudeckoe 000CHOBaHHE MAaTEMATHKHU

9. HeuéTkne MHOXeECTBa 1 MaTeMaTHKa Ha €€ OCHOBE.
10. MopannHas JIOrHKa.

11. MeTton MmaTeMaTHUueCcKoOi HHAYKIMU Anredpa

12. OcHoBHas Teopema anreopsl.

13. Benukas teopema @epma.

14. bunapHnas cucreMa cuucieHusl.

15. Bynesb1 anredpsr |

16. CuMMeTpuu B )KUBOM IIPUPOJIE

17. MaremaTtrka B Kpuctauiorpadum.

18. KoaupoBanue nndpopmaruu.

19. I'eomerpust JlobaueBckoro.

20. I'eomerpus Pumana.

21. MHoromepHbie TpOCTPAHCTBA.

22. beckoHeuHOMEpHBIE MPOCTPAHCTBA U, B YaCTHOCTH, THJILOSPTOBBI MPOCTPAHCTBA.

[Ikana u KpuTepUn OLIEHUBAHUA JOKI10B (pedepaTon)

Ixaja oneHUBAHUA Kpurepumn oneHuBanus

«OMAUYHON OOyuatomuiics rTy00KO U COIepKaTeNbHO PACKPBIBAET TEMY
noknana (pedepara), He JOMYyCTUB OMUOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIBIBAIOIINN XapaAKTED

«xopouioy OO0yuarommiics B 1IeJIOM pacKpbIBaeT TeMy Jlokiana (pedepara),
OJHAKO OTBET XOTA 6]:1 Ha OJUH M3 HUX HC HOCUT PAa3BCPHYTOI'0 U
MCUEPIIBIBAIOIIETO XapaKTepa.

«yoosremsopumenvroy | OOyJarONIMIics B 1IEJIOM pacKpbIBaeT TeMy nokiana (pedepara) u
JIOITYCKAET PsAJl HETOYHOCTEH, parMeHTapHO PaCKPHIBACT
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coJiep)KaHue TEOPETUYECKUX BOIIPOCOB MIIM UX PACKPHIBAET
COJIEpKATENIbHO, HO JIOMYCKast 3HAYUTEJIbHbIE HETOUHOCTHU

MNPUMEPHASA TEMATHUKA KOHTPOJIBHBIX PABOT 11O JTUCHUIIJIMHE
KonTpoabHas padora

no teme «MaTpuuHasi anredopa»
TumnoBoii BapuaHT KOHTPOJIBHOU PaOOTHI.

3aganue 1. HaiiTn 3HaueHnEe MaTpUYHOTO MHOTOUJIEHA.

2 3 0
1. 4> -24" - A+3,ecm A=|1 -2 -—1|.
0O 1 2
3aganue 2. Peminth MaTpuyHOE ypaBHEHHUE.
3 0
1.)C(25 4j= -2 1
6 1 4 -5
-3 -2

3ananue 3. BluMCIUTh ompenenuTesab YETBEPTOro MOpsaKa, MPEeIBApUTEIbHO TMOTYYHB
MaKCHUMaJIbHOE YHCJIO HYJIEH B CTpOKe (cToo11e).
2 4 -1 2
-1 2 3 1
2 5 1 4
1 2 0 3
3ananue 4. @upMa BbIIYCKaeT TPU BHUAA MPOLYKIMH, HCIONb3Ys MATh BHJIOB CBIPHS.
3agaHbl: BEKTOP crpoca X = (X1, X2, X3); MaTpuua mopsaka 3X5 A=[a;] yaenbHBIX 3aTpaT
pecypcoB (ajj — pacxoJ j-ro BUJia pecypca Ha €UHHILY BIITYCKa i — IO BUAA MPOAYKIUH); BEKTOP
IIEH pecypcoB ¢=(ci, C2, ..., €5). OnmpenenuTh: a) pacXxo KaxI0ro pecypca, HEOOXOAUMOro s
YIOBJIETBOPEHUS CIpoca; 0) CTOMMOCTh KaXKIOro pecypca (yaenbHbIE CTOMMOCTHBIE 3aTpPAThI,
MPUXOJAIINECS HAa €IWHUILY BBITYCKa MPOAYKLHU Ka)XJO0Tr0 BHJAA); B) CyMMapHbIe 3aTpaThl Ha
pecypchl, HE0OXOUMbIE AJIs yIOBIETBOPEHHUS 33JaHHOTO CIIpoca.

510 3 9 2
x=(10;7;4), c = (7;4;5;10;2), A=l 4 8 5 6 8

6 12 4 3 10
KonTtpoabnas padora
10 TeMe «JJIeMeHThl BEKTOPHOM aJaredpbi»

TumnoBoit BapuaHT KOHTPOJIBHON pabOTHI.

3amanue 1. Jlansl koopauHaThl BepiinH nupamunsl ABCD: A(1, 2, 1), B(-1, 1,0), C(1, -3,
26



6), D(1, 5, -6).
TpeOyercs 3anucath:
a) KOOPIMHATHI BEKTOPOB AC, AB, AD, B cucteme OpT i, j, k ¥ HAWTH WX JJIMHBL,

0) Haiftu yroa mexay Bektopamu AC v AB

—

B) HAlTH MIPOEKITHIO BEKTOPA TD, Ha BeKTop AB ;
r) HaiiTu mwiomans rpanu ABC;
1) HaiiTu o0beM nupamuasl ABCD;
€) cocTaBUTh ypaBHeHHE pedpa AC;
%) cOCTaBUTh ypaBHeHHE rpaHu ABC.
KonTtpoabsnas padora
1o TeMe «CHUcCTEMBI JIUHEHHBIX aJIredpanvyeckKux ypaBHeHUn»
TumnoBoit BapuaHT KOHTPOJIBHON pabOTHI.
3ananue 1. [IpoBepuTh, 4TO cUCcTEMa TUHEHHBIX AreOpandecKX ypaBHEHUI COBMECTHA U
PEUIUTh €€ pa3IMYHbBIMU U3BECTHBIMU METOIAMHU.
S5x+8y—z=17
x+2y+3z=1
2x-3y+22z=9
3aganue 2. peuInTh CUCTEMY YpaBHEHHH 0011ero BUa, IPEeIBAPUTEILHO UCCIIEA0BAB €€ Ha
COBMECTHOCTB.
X, +4X2 —3X3 —6X4 =0
2X1 +7X2 + X —X4 =2

3
+7x, —24x, +45x =-6
‘Xl X2 X3 X4

[IIkxana 1 KpUTEpUU OIICHUBAHUS KOHTPOJIBHBIX PabOT

IIkajia oueHuBaHUSA Kputepuu onenuBanus

«OMAUYHON OO6yuaromuiics rIy00KO U COIepKaTeNIbHO PACKPBIBAET TEMY
KOHTPOJIbHOM paboThI, HE TOMYCTUB OMTUOOK. OTBET HOCUT
Pa3BEPHYTHIN U UCUEPIIBIBAIOIINN XapaKTep.

«xopouto» OO0yuJaromuiics B 1IEJIOM PaCKPhIBAET TEMY KOHTPOIBHOMN

paboThl, OTHAKO OTBET HE HOCUT PAa3BEPHYTOTO U MCUEPITBIBAIOLIETO
XapakTepa.

«yoosnemseopumenvHoy | OOydaloUIMiics B 1IEIOM PACKPBIBAET TEMY KOHTPOJIBHOU PabOTHI U
JIOTTYCKaeT psAJl HETOYHOCTEH, parMeHTapHO PacKpbIBaeT
COJIep’KaHUE TEOPETUUECKUX BOIIPOCOB WIIM UX PACKPBIBAET
CoOJIeprKaTeNIbHO, HO JOIMYCKasi 3HaYUTeNbHbIE

HETOYHOCTH.

«He OOyuarommiicst He BiIaieeT BHIOPAaHHOM TEeMOW KOHTPOJBbHON
yoosnemsopumenbHoy | paboThl. Tema KOHTPOJIbHON pabOThI HE pacKphITa

27



THUITOBBIE TECTOBBIE 3ATAHUSA

no teme «/AuddepenunanbHoe ucHUCIeHUE (PYHKIMU OJHON He3aBUCUMOM
nepeMeHHON»
Tunosoi BapuaHT TeCTA.

1. Haiitu npou3BOIHYIO QYHKIMH y =+/2X — Lz
X

2 o2 1 2 12
OTBGTI)y=E—?,2)y=\/;+F,3)y=E+F,4)y=E—?,5)HGT

OTBETA.

g2
2. Haiiti npousBoanyio GpyHKIHE © Xigx,

Ommer 1) ¥ =182 4=, 2) ¥ =gt —a— | 3) ' = 1gPr 4 Y
s X cos” x cos” x
4) y' = 2x_t;gx’ 5) HeT MPaBUIILHOTO OTBETA.
coSs” x

Jx

3. Haiitu npon3Boanyo QyHKIMHN y = .
1++/x

' 1 ' 1 , 1-2+4x
o)y = DY s i By
, 1+24x
4. Haiitu unTepBab! YOobIBaHMS QYHKIMH p = 23X +X° .
OtBer 1) (—o0,—1) u (1,4), 2) (-11), 3) (—o0,—1),4) (1,40), 5) HET MIPABUIBHOI'O OTBETA.

4)

5) HeT MpaBUIILHOTO OTBETA.

HaiiT MHTEepBAJIBI BOTHYTOCTH KPUBOH p = 2 —3x +X°
OtBet 1) (—0,0) ,2) (-1,1), 3) (—0,—1),4) (0,+0), 5) HET NPaBUIBHOI'O OTBETA.

1= 2x°
3
5. Haiitu ropu30HTaIbHbIE ACUMIITOTHI KPUBOU x =1
OtBer 1) y=-2,2) y=2,3) y=0,4) y=1,5) HEeT NpaBUJIBLHOI'O OTBETA.
. . 1-2x°
6. HaiiT BepTHKaIbHbIE aCUMIITOTHI KPUBOH Y = — %
x —

OtBer 1) x = —%, 2) x :%, 3) x=1Lx=-1,4) x=1, 5) HEeT npaBUILHOTO OTBETA.

[IIxana oreHMBaHUs TECTOBOI'O 3aJaHU

% BepHBbIX pelleHuil (0TBETOB) IIkana oueHnBaHusA
85-100% «OMAUYHOY

70-84% «xopowio»

51-69% «y00871eMBOPUMENILHOY
50% u meHee «He Y0081eme8opUmebHo»
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MPUMEPHBIE 3ATAHUS JIJISI MPAKTUYECKHUX 3AHATHI
ITo Teme «AHaJIMTHYECKAsA TeOMeTPUS Ha IVIOCKOCTH
TunoBoi BapuaHT NPAKTUYECKOT0 3aHATUSA. Pemenue 3anay.

IIpumep 1. [Ipusectu obmiee ypaBHeHue npsimond 3x+5y+20= 0 Kk ypaBHEHHUIO IPSIMOIl B
OTpEe3Kax.
Pemienne. Ilepenecém cBoOomublii wuiaeH 20 B MpaByl0 YacThb paBEHCTBA C

MIPOTHUBOIIOJIOKHBIM 3HAKOM M pa3iesiuM 00e yacTu paBeHcTBa Ha (-20), MOTydnM:
3x 5 x -20 -20
Y —_zyo =1 HHH@+%=1, o=—=, b=—.
3 5
OrTtBer. _izo + _LZO =1.
3 5
Ipumep 2. IlomyunTs Bce BHUIBI ypaBHEHHS NPSIMOM, €CIU TpsMas 3aJaHa OOIIMM

ypaBHeHHEM 3x+4y-5=0.

Pemenne. 1). YpaBHeHHE MPAMOIA ¢ YIIIOBBIM K03 durmentom: 4y=-3x+5=

3 5 3
y= Z x+ Za — Za - .
2).YpaBHeHHE NPsAMON B OTpe3kax: 3x+ 4y =5 = T+¥=1,a= p bzz.

3 4
Kanonnueckoe ypaBHEHHE MPSIMOiL: BO3bMEM 2 MPOU3BOJIBHBIE TOUKH JISKAIIUE HA PAMOM

5 5 —— 5 -5 .
M; (0, Z) u M, (§ ,0), BEKTOP M1M2:{§, T} SIBJSICTCSL HAIPABJISIIONIAM BEKTOPOM TIPSIMOM,

5
. . P

KaHOHHYECKOE YpaBHEHHUE MPSIMOM, MPOXO/sIIeH yepe3 Touky M; UMeeT BUJ —— = —*;
3 4

4). YpaBHeHUe NPAMOU MPOXOAAIICH uepe3 1Be 3aiaHHble TOUKU My, M, umeeT Buj

5
0 _ 7
Paccrosinne OT TOUKH 10 PSAMOM
IIpumep 3. TpeyronpHuK 3a1aH cBouMu BepmmHamu A(1, 2); B(-2, 1); C(3, 2). Halitu nimuny

€ro BBICOTBI, ONYIIIEHHON W3 BEPIINHBI A.

Pemenue.
B h = AK. BeicoTy HaliiéM, KaKk pacCTOSIHHE OT TOUYKH A

. . x+2 _ y-1

K 1o npsimoii BC. Ypasuenue npsimoit BC: 2 a1

x+2 -1
A C =>T=yTI/Ime-5y+7=O.
1-52+7] 2
h=] | _

Vit25 26

2
Otser. h =755 S L.

IIpumep 4. CocTaBuTh ypaBHEHUS] OMCCEKTPUC YIIIOB MEKIY NPSIMBIMU

Li:3x-4y-2=0mu L,: 5x +12y — 1=0.

Pemenye. .M(x,y)

_I3®-4y-2| , _ |5%+12y-1|
T Jorie ’ %7 25+14a°
ST+127-1

=2 14x-112y-21=0 u Ly: 64x + 8y — 21=0.
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IIpumep 6. Hanucate ypaBHEHHE NpsIMOM, MPOXOAsIIell depe3 Touky M mepecedyeHus
npsiMbIX 5x —y + 10 =0 u 8x + 4y + 9 = 0 u napamuiensHo npsimoi x + 3y = 0.

Pemenne. 3anuieM ypaBHeHue nydka Sx —y+ 10 + 1 (8x + 4y +9) = 0.

N, = {5+ 84;4A — 1}, N = {1; 3}. Bextopsi N; 1 N napajmieibHbl, B KOOPAHHATAX ¥ =

2= orcioma 15+ 24040+ 1 =0 wm 204 +16 =0 > A=—"=2 5 =D x - S+ Dy +

(10-Z)=0= x+3y+2=0.
Kpusbie BTOpOro nopsiaika

Ipumep 7. IlpuBecTu ypaBHEHHE OKpykKHOoCcTH X2 +y2—2x+4y—11=0 «x
KAHOHHYECKOMY BHJLY.

Pemenne. Kanonnueckoe ypaBHeHHe okpyxkHoctH (x —a)? + (y —b)%2 =712,C(a, b )-
LIEHTP OKPY’KHOCTH , 7' — PaIdyC OKPYKHOCTH.

BhienseM MoiHbIE KBaJpaThl IPH MEPEMEHHBIX X U Y.

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

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

Hpumep 8. Toctpouts smurc x? + 4y? = 16, Haiiu € u GOKYCHL
2 2
Pemenne. YpaBHeHHE 3alHIIEM B BHJIE )16—6 + y: =1, a=4b=2, c=Va?+b?=

V20 _ 5
V20,e = - =5 UYToObI MOCTPOUTH AILIMIIC, HA OCSIX KOOPAMHAT OTJIOXUM 2a = 8 mo ocu Ox,

2b =4 1o ocu Oy, TOCTPOUM TIPSIMOYTOJILHUK CO CTOPOHAMH 8 1 4 M B HETO BITUIIIEM DJLIHUIIC.
A

y
Y
il D U
-2
Ipumep 9. Jlana napadona y* = 6x. COCTaBUTh ypaBHEHHE €& JAUPEKTPUCHl M HANWTH eé
doxkyc.
Pemenne. 2p = 6; p =3, x= g = — % — YpaBHEHHE TUPEKTPUCHL. F( %, 0) — doxkyc.

Kpurepun onenkmu:

CrnenyeT mpuaepKUBATHCS CIEAYIOMUX TPEOOBAHUN IPU BBHICTABIIEHUU OIICHKH:

OrneHka «OTJIMYHOY BBICTaBIsIETCS, eciiu B pabote 90 % O0TBETOB SABISAIOTCS BEPHBIMHU.
OrneHka «xopoIo» BhICTaBIsSeTCs, eciid B padboTe 70 % OTBETOB SBIIAIOTCS BEPHBIMH.
OreHka «yIOBICTBOPUTEIILHO» BBICTABISETCS, eCll B pabore 45% OTBETOB SBISIFOTCS

BEPHBIMHU.
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OneHKa «HeyAOBIETBOPUTEIBLHO» BBICTABIISIECTCS, €CIIU CTYJIEHTOM JaHO MeHbIe 45%

MMpaBUJIbHBIX OTBCTOB.

[IIkama orleHUBaHUS TECTOBOI'O 3aIaHUS

% BepHBIX pelleHNnii (0TBETOB) IIxkana oueHnBaHUsA
85-100% «OMAUYHON

70-84% «xopowio»

51-69% «y00871€emMEOPUMENILHOY
50% u meHee «He Y0081eme8opUmebHo»

2.2 Ilpome:xxyTOUHAS aTTECTANUSA
IMPUMEPHBINA NIEPEYEHB BOITPOCOB JIJISI TIOAIOTOBKHU K 3AUETY U
3AYETY C OIIEHKOM

l. [Tousatue n-mepHoro BekTopa. COOTBETCTBHE MEXAY JBYMEPHBIMU BEKTOpAMU U
TOYKaMU KOOPJAMHATHOMN MJIIOCKOCTH.

2. CpaBHEHHE BEKTOpPOB: HYJIEBOM BEKTOpP, PABEHCTBO W HEPABEHCTBA MEXIY
BEKTOPAMH;, HEOTPHIATEIbHBIA OpTaHT R".. ApudmeTndeckre onepanuyd HaJ BEKTOPAMH, HX
CBOMCTBA U reoMeTpuyecKas unTepnperanus B R, [IoHATHe BEKTOPHOTO IIPOCTPAHCTBA.

3. CkansipHO€ NMPOM3BEICHHE BEKTOPOB M €ro cBoiicTBa. Hopma (mymmHa) BEKTOpA;
paccTosiHue MeXAy BEKTOpaMHu (ToukaMu B Rn).

4. Yron Mexay BEKTOpamH; OpPTOTOHAJIbHOCTh BEKTOpOB. CTaHAapTHBIA 0Oa3uc u
pa3ioKeHue MPOU3BOIBHOTO BEKTOpa Mo O6a3ucy. Hampapisiomuye KOCUHYChl BEKTOPOB.

5. Paznuunble ypaBHEHUS TPSIMOM Ha IIOCKOCTH.

6. Paznuunple ypaBHEHHs TUIOCKOCTH W ee HopMaib. [lomympocTtpanctBa B R", ux

reoMerpuueckas nHrepnperanus B R".

7. Kpussie Broporo nopsinka. O01iee ypaBHeHHE KPHBOH.

8. OKpy’>KHOCTb, KAHOHUYECKOE YPaBHEHUE, OCHOBHBIC XaPaKTEPUCTUKH.

9. Dnnurc, KaHOHUYECKOe YpaBHEHHE, OCHOBHBIE XapaKTEPUCTUKU.

10. l'umep6omna, KaHOHUYECKOE YpaBHEHNE, OCHOBHBIC XapaKTEPUCTHKH.

1. [Tapaboia, KaHOHIYECKOE YpaBHEHUE, OCHOBHBIE XaPaKTEPUCTUKH.

12. [TonsiTHE MaTpuIIbl, BUAbI MATPUIL, ONIEPALIMN HAJ MATPULIAMHU U UX CBOWCTBA.

13. BekTtopHO-MaTpuyHbIE OIEpaluu: MPOU3BEICHUE MATPUIBI HA BEKTOpP Kak

JUHENHHOe MpeoOpa3oBaHne BEKTOPOB; €r0 MPEICTABICHUE Yepe3 BEKTOPHI - CTOJIOIBI U BEKTOPHI
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CTPOKU MaTpPHUIIbI.

14. Onpenenurens MaTpulbl U ero cpoiicTBa. Ompenenautenu Marpul 2-ro U 3-ro
MOPSIIKOB.

15. MuHopBI 1 anredpanvecKue AOMOTHEHHUS AIIEMEHTOB MaTPHUIIHI.

16. CBolicTBa oOmnpeaenuTened W BBIUUCICHUE ONPEICTUTENed MTPOU3BOJIBHOTO
MopsI/IKa.

17. OOpaTHas MaTpuIla, YCIOBUE €€ CYIIECTBOBAHUS U CIIOCOO HAXOXKICHHUS.

18. OIHOpPOAHBIE U HEOJHOPOJHBIE CUCTEMBI, PEIICHUS CHUCTEMbI, COBMECTHBIE H

HECOBMCCTHBIC CUCTEMEI, OIMPCACIICHHBIC 1 HCONIPCACIICHHBIC CUCTCMBEIL.

19. Pemenue B maTpuuHo#t popme, npasuiio Kpamepa.
20. Panr maTpuubl 1 ero HaXOXK/JICHHE.
21. OO0me CUCTEMBI IMHEWHBIX YPAaBHEHHI: yCIOBHE COBMECTHOCTH OJHOPOIHBIX U

HEOJMHOPOMHBIX cucteM (Teopema Kponekepa-Kamemnm): 0OasucHoe pemenne. MeTon
uckitoueHus ['aycca.

22. [MonsTne MHOkecTtBa. CrocoOBl OMHMCAHUS MHOXKECTB M ONEpanuii Hal HUMHU:
o0beIMHEeHUE, TiepecedeHue, gonoaHenue. PapencTso MHoxkecTB. [lycToe MHOXKECTBO.

23. OtobOpakeHne OJHOTO MHOXKECTBAa B JIpPyroe; 00JacTh OMpeNeeHUs, 00JacTh
3Ha4YeHUH, rpauk oToOpaskeHUsI.

24. MHOXeCTBO  BEIIECTBEHHBIX  uucel. ApudMeTHuecKue OIepauud  Haj
BEIIECTBEHHBIMU YHUCJIaMU M UX ynopsaoueHue. HempepbhIBHOCTP MHOKECTBa BEIIECTBEHHBIX
Yucel.

25. OrpaHu4eHHbBIE YHCIIOBBIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI U TOYHBIE TPaHU
YHUCIIOBBIX MHOYKECTB.

26. Yucnosbie (ckamsipHble) GYHKIMH OJHOW TMEPEMEHHOM: ompesereHue; 001acTh
orpeziesieHUs] U MHOXKECTBA 3HAUEHUH; TPUMEPHI U3 SKOHOMHUYECKOI TEOPUH.

27. I'padux pynkum u ypaBHenue rpaduka ¢pynkuun. CriocoOsl 3aaHus QyHKIIUHA.
Knaccudukanus pyHkuumii.

28. [TonsiTHEe MakCUMyMa, MUHIMYMa U TOYHBIX BEPXHEU U HUKHEH TpaHel QyHKIIH.

[TonsTHA COKHON UM 00paTHOW (PYHKITUH.

29. DyHKIHHU CIIPOCa U LIEHBI CIIPOCA.
30. [Ipenen pyHKIMM B TOUKE MOHSATHE Tpe/esia Ha 0ECKOHEYHOCTH.
31. [Ipenen apudmernyeckux ornepanuid Haa QYHKOUAMHA C 00meld 00JacThio

onpexaenenus. [IpenenbHblil mepexo/1 B HEPABEHCTBAX.

32. IIepBblii 1 BTOPOM 3aMeYaTEIIbHbIE IIPEIETIBL.
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33. beckoneuno Masbie 1 6eckoHEYHO OobIre GyHKIUU. CBsA3h OECKOHEYHO MaJIbIX
¢ynkuuit ¢ npenenom ¢yHkuu. CBoiicTBa U cpaBHEHHE OECKOHEYHO MaJIbIX (DYHKIIUH.

34. HenpepsiBHOCTh QyHKIIMU. HenpepbIBHOCTS Ha OTPE3KE M UHTEPBAJIE.

35. Apudmerndeckue ornepanuu Haja HEMPEPbIBHBIMA (QyHKIHUAMU. HempepbIBHOCTH
3JIEMEHTAPHBIX ()YHKIIHH.

36. Touku paspbiBa ¢GyHKIMM H uX Ki1accudukanus. KycouHo-HempepbIBHbIC

¢ynkunu. MOHOTOHHBIE (PYHKITUH; BHJIBI Pa3pbIBOB MOHOTOHHOH (DYHKITUH.

37. [Ipumepbl HENpEepBIBHBIX MW Pa3pbIBHBIX SKOHOMUYECKUX TIOKa3aTeled |
MIPOLIECCOB.
38. [IponsBogHas: omnpeneneHue NPOU3BOJAHOM U €€ T'C€OMETPUUYECKHM CMBICH,

ypaBHEHHE KacaTeabHOHU K rpaduky auddepenunpyemoit GyHKInU.

39. Huddepenmupyemocts u  aubdepennman  Gynkmuu.  HempepbsBHOCTH
nuddepernupyemMoit GyHKIHH, HEOOX0IUMOE U JOCTaTOYHOE YyciaoBue AU PepeHInpyeMOCTH,
reoMeTpuueckuid cMmeici nuddepeHnranra U €ro HCMOJB30BaHHME ISl TPUOIMIKEHHOTO
BBIUMCIICHHSI 3HAUCHUST (DYHKITUH.

40. [TonsiTHEe O TpeAenbHOM aHajdu3€ B SKOHOMHUKE: MPOM3BOJHAS KaK IOKa3aTellb
MTHOBEHHOTO TPUPOCTAa WU CKOPOCTH H3MEHEHHUs (QYHKIUHM; MpOCTEHIIne MpeaeabHble
XapaKTePUCTUKHU — MIPeICTbHBINA JOXOI; IPeaeIbHAs IPUObLUIb; MPEACTbHBINA MTPOTYKT.

41. HuddepenurpoBanrie  CyMMBI, Pa3HOCTH, TPOU3BEIEHUS ©  YaCTHOTO.
[Ipon3BOHBIE TOCTOSTHHOM, CTETICHHOW, TPUTOHOMETPUUECKUX U JIOTapU(OMUUECKUX (PYHKITHI.

42. [IpousBogHas oOpaTtHOM (yHKIHMHU. [Ipow3BOgHBIE TTOKA3aTEIBHOW M OOpPATHBIX
Tpuronomerpuueckux (Qyaknuii. [IpomsBognas cnoxHoit ¢ynkuuu. Jlorapudmuyeckas
MPOM3BOIHAS M €€ UHTEPIIPETALNS KaK TeMITa IPUPOcTa QYHKIIUU.

43. OnactnyHOCTh (pyHKIMU. [Ipom3BomHAs TOKa3aTENbHO-CTENEHHON (QYHKIIUUA |

CTEIIEHHOM (b}’HKHI/II/I C IMPOU3BOJIBHBIM BCIICCTBCHHBIM ITOKA3aTCIIEM.

IlIkaja u KpUTEpUH OLECHUBAHUS 3a4eTa

IIxana Kpurtepuu onennBanus
OlLICHMBaHUS
«3a4meHo» OrneHka «3a4TeHO0» BBICTABISAETCS CTYIAEHTY, KOTOPBIN

- MPOYHO YCBOWJI IIPETYCMOTPEHHBIN MPOTPaMMHBIA MaTepHa;
- MPaBWJIHHO, QPTYMEHTHPOBAHO OTBETUJI Ha BCE BOTIPOCHI, C
MIPUBEJICHUEM ITPHUMEPOB;

- MMOKa3aJl TTyOOKHE CHCTEeMaTU3HPOBAaHHBIC 3HAHUS, BIIAJICET
MPUEMaMH PACcCYXJICHUS U COITOCTABIIICT MaTepUall U3 Pa3HbIX
HMCTOYHUKOB: TEOPHUIO CBS3BIBACT C MPAKTUKOM, IPYTUMH TeMaMHU
JAHHOTO Kypca, APYTUX U3ydaeMbIX IIPEIMETOB

- 0e3 OmMOOK BBIMOJHUI MPAKTHYECKOE 3a/IaHNUE.
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«HeE 3a4YmeHOo»

Or1eHKa «HEe 3a4TE€HO» BBICTABIISICTCS] O0yJarOIIEMyCsl, €CITU: OH HE
3HACT OCHOBHBIX onpe;[eneHHﬁ, HCIIOCJICOIOBATCIICH U C6I/IB‘-II/IB B
W3JIOKEHUW MaTepHaia, He 00J1ajaeT ONpeeICHHOW CUCTEMOM
3HaHHI>'I 10 AUCHUIIIIMHE, HC B HOJIHOI>'I Mepe BJIagcCT H€O6XOI[I/IMI:IMI/I
YMEHUSMH ¥ HABBIKAMU TTPHU BHITIOJHEHUN NMPAKTHYECKUX 3aaHHI.

IIkana u KpuTEpUH OLIECHUBAHUS 324€TA C OLEHKOMH

IMIxaja oneHHBAHUS

Kputepuu oneHnBanus

«OMAUYHO» OneHka «OTIMYHO» CTaBUTCSA, €CIM CTYAEHT IIOJHO H3JIaraet
Marepuai (0TBEYaeT Ha BOIPOC), JAaeT MPABHIBHOE OIpeNeeHue
OCHOBHBIX MOHSTHI; OOHApyXKMBAaeT MOHUMAHNE MaTepHaia, MOXKET
00OCHOBAaTh CBOM CYXJIEHUS, NPUMEHUTh 3HAHUS Ha MPAKTHUKE,
HPUBECTH
HEOOXO/JMMBIE TpPUMEpPhl HE TOJNBKO M3 YyueOHHMKa, HO |
CaMOCTOSATENFHO COCTaBJICHHBIC; u3J1araet Marepuan
[OCJIE0BATEIbHO W TPABWIBHO € TOYKH 3pEHHS  HOPM
JMTEPATYPHOTO SI3BIKA.

«xopouioy OneHka «XOpOIIO» CTaBUTCS, €CIM CTYIEHT JaeT OTBeET,

YJIOBJICTBOPSIIOIIMNA TeM XK€ TpeOOBaHUAM, YTO M U1 OLIEHKU
«OTIIMYHOY, HO JIOMYCKaeT 1—2 ommuOKU, KOTOPBIE CaM Ke
UCTpaBiseT, U 1-2 HemodeTa B MOCIENOBATEIbHOCTH U SI3BIKOBOM
0(OPMIICHUU U3IIaraeMoro.

«y00871eMBOPUMENILHOY

OueHka  «yIOBICTBOPHUTENBHO»  CTaBUTCS,  €CIM  CTYAEHT
OoOHapy>KUBAET 3HAHUE ¥ MOHMMaHUE OCHOBHBIX IOJIOKEHUH TaHHOH
TEMbI, HOT M3JIaracT MaTepuall HETOJIHO U JIOITyCKAaeT HETOYHOCTH B
OTIpEeNIeICHUU TOHATUH WM (HOPMYIUPOBKE MpPaBWI; HE yMEEeT
JOCTaTOYHO

rIIyOOKO M J0Ka3aTeNIbHO O0OCHOBATH CBOM CYXJICHUS U MPHUBECTU
CBOM IIPUMEpBI; M3JIaraeT MaTephal HEMOCIEI0BATEIIFHO M|
JIOMTYCKAeT OUIMOKHU B SI3bIKOBOM O(OPMIICHUH U3JIaraeMoro.

«HE
YAOBJICTBOPUTCIILHO»

OneHka  «HEYAOBICTBOPUTEIBHO»  CTaBHTCS, €CIH  CTYICHT
OOHapy>KMBaeT He3HaHHWE OOJbIIEH YacTH COOTBETCTBYIOIETO
BOIPOCA, JOMYyCKaeT OmHUOKH B (OPMYIUPOBKE OMpENCICHUN |
NpaBUJ, MCKaKAIOUIME HMX CMBICH, OECHOPSI0YHO W HEYBEPEHHO
u3Jaraer
MarepHal.
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