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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 OCHOBOI71 nu I/IHCTp}IMeHTOM IJIA ITIOATOTOBKH CTYZIGHTOB K 1/13yqumo
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

38.03.04 'ocynapcTBEHHOE M MyHULIMIIAIIBHOE YIPABIICHUE.



3. IlnanupyemMbie pe3yJabTaTbl 00yUeHMsI

Kox 1 HanmeHnoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Iliianupyembie pe3yabTaTbl 00y4eHUs

KOMIIETEHIIM U aoctuxennsi komnerenuuun (MJIK)
3HATB: OCHOBHBIE 3TaIlbl Pa3BUTHS MUPOBOM (prU10coCKON MBICIH;
OCHOBHBIC MPOOJEMBI, TCOPUH M METOABl (UIOCOPUH, COACpPKAHHEC
COBPEMEHHBIX (PUITOCO(PCKUX TUCKYCCHH TT0 MpodiieMaM 001IeCTBEHHOTO
pa3BUTHS, OCHOBHBIC  (miIocodcKkre TIOHATHS ©  KaTCTOPHH,
3aKOHOMEPHOCTH Pa3BUTUS MIPUPO/IBI, OOIIECTBA U MBIILICHUS.
NYK-1.1. AHanu3upyer 3amauy, P p PHPOJIB], OBIHL . .
YMeTh: ncnonp3oBath GUI0cOGCKuid MOHATHIHHO-KATETOPHATBHBIN
YK-1 Cooco0OeH | Boienss ee 0a30BbIe COCTABISIIOIINE.
anmapar, OCHOBHBIE MNPUHIMMBI (umocodpun B aHAIM3E U OLICHKE
OCYLIECTBJIATh IIOUCK, NVYK-1.2. OcyiecTBisier ITOUCK, . .
. COLMATILHBIX MTPOOJIEM H MPOIIECCOB, TEHACHIINM, (DAKTOB, SIBJICHUN B X
KPUTHUYECKHI aHallu3 U | KPUTUYECKU OLICHUBAET, o0o01maer,
BO3MOXXHOM IPOTHO3UPOBAHUU; MPUMEHSITH METOAbl U CpEICTBa
cUHTe3 WH(}OpPMAIHH, | CUCTEMATH3UPYET u pamKupyer

MPUMEHSTh
CHUCTEMHBIN OIXO0/
IUIA penieHust

IIOCTABJICHHBIX 3aaa4

uHpopmaiuo, Tpedyemyr s pelieHus
[MOCTaBJICHHOM 3a/1a4H.

NVYK-1.3. PaccmaTpuBaet u npeajiaraet
palnoHaIbHBIC BapUaAHTHI perieHus
MMOCTaBJIECHHOMN 3a/1a4u, UCIIONB3YS
CUCTEMHBIN MOJX0J, KPUTHYECKU OLICHUBAET
UX JTOCTOMHCTBA U HEJOCTATKHU.

TIO3HAHUS JJISl MHTEJUIEKTYaJIbHOTO Pa3BUTHS, MOBHIIIEHUS KyJIbTYPHOTO
YpOBHS, TPO(eCCHOHANBHOW KOMIETEHTHOCTH; (OPMUPOBATH U
apryMEHTHPOBAHO OTCTAaUBaTh COOCTBEHHYIO IMO3UIUIO IO Pa3TMYHBIM
npobaemam ¢pusocopuu.

Buaagers: npuemMamMu npuMEHEHHS TPUHITUIIOB, 3aKOHOB M KaTErOpHH,
HEOOXOJIUMBIX JUIsl OLIEHKU U IOHUMaHUS IPUPOJIHBIX SBICHUM,
COIMAIIBHBIX M KYJIBTYPHBIX COOBITUH, TPHEMaMH BEJICHHUS JUCKYCCHH U
HOJIEMHUKH [0 MUPOBO33PEHUYECKOH MpobiieMaTHKe, N3TI0KEHUs
COOCTBEHHOI MO3UIINY; HABBIKAMH BOCIIPUATHUS M aHAIIN3a TEKCTA,
uMeroIero Gpuiocodckoe copepkanue; eI0CTHON KapTHHON MHpa,
MHUPOBO33PEHUEM, AUATEKTHUECKUM U CUCTEMHBIM B3IJIA0M Ha OOBEKT
aHaJIM3a.




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 ¢ 108 108

npenojaBaresieM (BCero)

AynuropHas paboTa (Bcero), B TOM YHCIIE: 108 108

Jlexuuu 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 arrectauuu 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 ayquTopHble Camoct | Kypco | Kontpo

5 3aHATHSA OSITeJIbH Basi JbHAasi

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

B = padora
3HavYeHHE U POJIb MATEMATHKH B HAYYHOU U 1 24 6 8 10 YK-1
IIPAKTHYECKON IEATEIbHOCTH.
Marpuynas anreopa. 1 22 4 8 10 YK-1
DNeMEeHTHI BEKTOPHOU alireOphl. 1 22 4 8 10 YK-1
CucremMbl JIMHEWHBIX  anreOpanmvecKux 1 22 4 6 12 YK-1
YPaBHEHUM.
AHaMTHYECKass T€OMETPHS Ha TUIOCKOCTH 1 22 4 6 12 YK-1
AHanmuTH4YeCKas reoMeTpus B 2 26 4 8 14 YK-1
IPOCTPAHCTBE
DNEeMEHTHI TEOPUHM MHOXKECTB. 2 26 4 8 14 YK-1
OyHKIUU OJIHOH HE3aBUCUMOH 2 28 4 10 14 VK-1
[IEPEMEHHOM.
HuddepenunanbHoe UCYHCIICHHE 2 28 6 10 12 YK-1
(YHKIMU OHOM HE3aBUCUMOM IIepeMeHOil.
216 36 72 108

HToro mo gucuuninge




4.3 Conepxxanue Q¥ CUUILTAHBI

Jlexnus 1.

Tema. 3HaueHHe U POJIb MATEMATHKHU B HAYYHOI U MPAKTUYECKO 1eATeJILHOCTH.

Kparkoe conepxanue nekuuu

Hcropruyecku COCTaBHBIE YAaCTH MAaTEMATUKU: apU(PMETHKA i TEOMETPHSI BBIPOCIIH, U3 HY KT
IPAaKTUKU, U3 HEOOXOIUMOCTH MHIYKTHBHOTO PEIIEHMs pa3IM4yHbIX MpaKTHYeCKUX 3afad. [Ipu
CO3JAHMHM TEOPETHYECKUX OCHOB MAaTEMAaTHKH, OCHOB MAaTEMaTHKM KaK Hay4HOIO S3bIKa,
(bopManbHOTO A3bIKa HAYK, PA3TMYHBIX TEOPETHUECKUX MTOCTPOCHUH CTAIH BAXKHBIMU DJIEMEHTAMHU
pasnu4Hble 0000IIEeHUsT M aOCTpakUWHU, HCXOJAIIME W3 STHUX MPAKTUYECKHX 3a7ad, M HX
MHCTPYMEHTApUSL.

Maremartuka cTajia He IpOCTO JIMILIB MOJIE3HBIM IIPAKTHYECKUM allapaToM, HO U OCHOBHBIM
MHCTPYMEHTOM BBISIBJICHUS] BHYTPEHHEM CYIIHOCTH SBJICHMH M IPOLIECCOB, IOCTPOCHUS
Pa3IUYHbBIX TEOPETUUYECKUX BbIBOJIOB, OPMAJIbHBIX OCHOBAHUN HayK.

OcHOBOI1 pazBuTHsl MaTeMaTHKU B XX BeKe CTall c(OPMHUPOBABIIUICS (HOPMATLHBIN SI3BIK
udp, CHUMBOJIOB, ONEpalMii, I'eOMETPUYECKUX OOpa30oB, CTPYKTYp, COOTHOLICHHH IJis
(bopMabHO-JIOTMYECKOT0 OMMCAHUS JeHCTBUTENBHOCTH, - TO €CTh COPMHUPOBAJICS (HOPMaNbHBIH,
HAy4yHBIM S3bIK BCEX OTpaciieil 3HaHUS, B IEPBYIO OUYEPE]b, €CTECTBEHHOHAYUHbIX. DTOT SI3bIK
YCHEIIHO KCIIOJIb3YETCSl B HACTOSIIEE BPEMsSI U B JIPYTUX, "HE €CTECTBEHHOHAYYHBIX" 00JacTsIX.
SI3pIK MaTeMaTHKU — 3TO MCKYCCTBEHHBIM, (pOpManbHbIM S3bIK, CO BCEMH €ro HeI0CTaTKaMH
(HampuMep, Maioi 00pPa3HOCTHIO) U IOCTOMHCTBAMH (HaIpUMEp, CKATOCThIO OMMCAHUS).

[Tono>xeHne MaTeMaTUKH B COBPEMEHHOM MHUpE J1aJeKO HE TO, KAKUM OHO ObUIO CTO WM
JaXe TOJIbKO COpOK JIeT Ha3zaa. MaremaThka IpeBpaTuiach B IOBCEIHEBHOE Opynue
UccleioBaHus B (U3MKE, AacTPOHOMMH, OWOJOTHHM, WH)XEHEPHOM Jelie, OpraHu3aluu
IPOM3BOJICTBA M MHOTHX JIPYTHX 00JIaCTAX TEOPETUUECKOM 1 MPUKIaJHOMN AeaTenbHOCTH. MHOrHe
KpYMHbIE Bpaul, 3KOHOMUCTBI U CIIELUATIUCTBI B 00J1aCTH COLUAIbHBIX UCCIIEIOBAHUN CUMTAIOT,
YTO JAIbHEWIIUI Mporpecc X AUCHMIUIMH TECHO CBsA3aH ¢ Oosiee MIMPOKUM U MOJTHOKPOBHBIM
UCITOJIb30BAaHUEM MaTeMaTHUECKUX METOJI0B, YeM 3TO ObUIO A0 HacTosiero BpemeHu. He 3ps
IPEYECKUE YUEHBIE TOBOPUIIN, UTO MaTEMATHKA €CTh KJIIOY KO BCEM HAayKaM.

Marematuka cofepX UT B ceOe 4YepThl BOJEBOM NEATENbHOCTH, YMO3PHUTEIBLHOTO
paccy X JIeHHUs M CTpEeMJIEHHMs] K 3CTETHYECKOMY COBepIIeHCTBY. Ee OCHOBHbIE M B3aMMHO
IPOTHBOIOJIOXKHBIE 3JEMEHTHl - JIOTMKAa W HMHTYMIUS, aHAIM3 U KOHCTPYKLUS, OOLUIHOCTh U
KOHKpPETHOCTb. MaremaTuka BCTPEYaeTcs M HUCIHOJb3YeTCS B IIOBCEIHEBHOM KHU3HH,
CJIeIOBATENbHO, ONPEEIEHHbIE MaTEMaTHUECKIE HaBBIKU HYKHbI KQKJIOMY YEJIOBEKY.

MaremaTndeckne 3HAHWS W HaBBIKHA H@O6XO)II/IMI)I MMPAKTUYCCKU BO BCEX npoq)eccm[x.

8



IIpesxne Bcero, KOHEYHO, B TEX, YTO CBA3aHBl C €CTECTBEHHBIMM HAyKAMH, TEXHUKOM H
HKOHOMHKON. MaTeMaTHKa SBISETCS S3bIKOM €CTECTBO3HAHUS U TEXHHUKH U MOTOMY mpodeccust
€CTeCTBOMCIIBITATENI M HWH)KEHEpa  TpeOyeT  Cepbe3HOr0  OBJIAJCHHUA  MHOTHMHU
npodeCCHOHATIBHBIMU CBEJICHUSIMM, OCHOBAaHHBIMM Ha MaremaTuke. BoeHHass ©e30macHOCTb,
SKOHOMMYECKasd M TEXHOJOTMYECKAas HE3aBHCHUMOCTb CTPAHBl 3aBUCAT OT MaTeMaTH4eCKOU
IPAMOTHOCTH €€ TpaxJaH, IIPUYeM OCHOBHOM MacChl, @ HE OJJIMTHOM Trpynnsl. TpyaHo
NEPEOLIEHUTh BAXKHOCTh MAaTEMAaTHKH, MAaTeMaTHYECKOW 0Opa30BaHHOCTH M MaTeMaTHYECKOU
KyJIbTYpsl B COBPEMEHHOM Mupe. Bcs coBpemeHHas Hayka NpOHM3aHa MaTeMaTUYECKUMU
METOJaMHU ¥ MaTEMaTUYECKUMH UJIEIMU.

MareMaTiueckoe  MOJAETHPOBaHME  JOJDKHO  CTaTh  OOS3aTeNbHBIM  3TAroM,
IPEIUIECTBYIOIUM TPUHATHIO JHOOOr0 OTBETCTBEHHOro pemeHus. JlOCTHMKEHHsS COBETCKO-
pPOCCHICKOM MaTeMaTH4eCKOH HayKM W MaTeMaTU4ecKoro oOpa3oBaHHs OOILEU3BECTHBI U
oO1ienpu3HaHHbl. IMEHHO OHU CTajlu OCHOBOM MHOI'MX peajibHbIX ycnexoB Poccuu coBeTckoro
nepuoaa. Poccuiickas mMaTemarhyeckas IIKOJIa OKa3aja CEpbe3HOE€ BIMSHHE U Ha Pa3BUTHE
MHUPOBOH HayKu U 00pa3oBaHUs BO BTOpoil nojioBuHe XX Beka. Ee yUeHUKOB MOYKHO BCTPETUTh
BO BCEX CKOJBbKO-HUOYAb KPYNHBIX HAyYHBIX LIEHTpax IUIaHeTbl. Ho cerogHs Mbl ¢ ropeusio
Ha0Jr01aeM 3HAUYUTENIBHOE CHIDKEHHE MaTeMaTHyecKoil 0oOpa30BaHHOCTH HAIIEro OOIIecTBa,
NaJIcHUEe €ro MaTeMaTH4ecKOM KyJNbTypbl. MHOIrOYHMCIEHHBIE TaK Ha3blBa€Mble HWHHOBALUU
pa3pylIaoT Tpaguuu

Jlekuus 2. Tema. MaTrpuunas ajaredpa (OCHOBHbIC IIOHATHSA).

Kpatkoe copepxanue qeKuuu

Martpuueid pasmepa mxn Ha3bIBaeTCs YHOpSAAOYEHHas NpSAMOYrojbHas Tabnuua (Wim
MacCHB) YHMCEJ WM CHMBOJIOB, COJAEp)Kalias m CTPOK M n cTonOuoB. Yucna, BXonasduue B
ONKCaHHE MaTPHIIbI, Ha3bIBa€MbIE €€ 3JIEMEHTaMH (MJIM KOMIOHEHTAMH), XapaKTepU3YyIOTCs Kak
CBOMM 3Ha4eHHEM, TaK M HOMEpaMH CTPOK M CTOJIOIIOB, Ha MEPECEYEeHUU KOTOPhIX OHHU
PacmosIoKeHbl. Y CIIOBUMCS 0003HAYATh AJIEMEHT MaTPUIIbl, PACIIONOKEHHBIHN B 1 -i CTPOKE U ] —M
cronOue, Kak a;j, a caMd Marpuiel OyneM 0003Ha4YaTh 3ariiaBHBIMM OyKBaMHU JIATHHCKOTO
andasuTa, HapuMep, A.

Yucna m, N 1 MXN Ha3bIBAIOTCS pa3MepaMu MaTpPHUIIbI.

Han MaTpuniamu MOKHO BBITIOJHATE apudMeTHueckue onepanuu. CioxeHne 1 BBlYUTaHue
MaTpHUIl CBOAMTCA K COOTBETCTBYIOUIMM OIEpalMsM HaJ MX eMeHTaMu. CaMbIM IJIaBHBIM
CBOMCTBOM 3THX ONepaluil BISETCS TO, YTO OHHU OIpPEIETIeHbI TOJIBKO JIJIsl MAaTPUIl OJIMHAKOBOTO
pa3mepa. Takum o0pa3om, BO3MOKHO ONPEAEIUTh ONEepalluy CI0KEHUS U BIYMTAHUS MaTpUIl U

YMHOKCHHUEC MAaTpHUIIbI HA YUCJIO.



B onepanuyn yMHOXEHHUSI MaTpUIl €CTh XapaKTepHasi 0COOEHHOCTh: IPOU3BEICHIE MATPHII
A u B umeer cMbICi, €CIIM YHCIO CTOJIOLIOB IEPBOIO MHOYKUTEINSI PaBHO YHMCIY CTPOK BTOPOTO.
[Ipu »TOM mnony4aercs MaTpulla, HUMEIOLIAs CTOJIBKO CTPOK, CKOJBKO HMX HMMEET IEpPBbIN
MHOJKUTEJb U CTOJILKO CTOJIOLIOB, CKOJBKO UX MMeeT BTOpo. Omepauuu AelieHUuss MaTpul] He
CYILIECTBYET, HO aHAJIOT JIEJICHUIO UMEET MECTO, TaK Ha3blBaeMas oOpaTHas MaTpuIa.

Jlekums 3. Tema. MaTtpuunas ajaredpa (Teopusi onpeaeauresiei).

Kparkoe conepxanue nekuuu

Jns  kBaApaTHBIX MaTpUl] CYLIECTBYET CIELMAIbHAS YMCIOBas XapaKTEpUCTHUKA,
Ha3blBaeMas TJIABHOW XapaKTEPUCTUKOW KBAaAPATHOW MATpULbI, KOTOpas HAa3bIBaeTCs €€
OIPEAEIIUTENEM U IETEPMHUHAHTOM.

OnpenenureneM BTOPOTO IMOpsiiKa HA3bIBAETCS YMUCIO PAaBHOE Pa3HOCTU MPOU3BEICHUIM
9JIEMEHTOB TJIABHOM W MOOOYHOU nuaroHanu. OmnpenenuTenb TPEThEro Mopsaka BBIYUCIUTH
JIETKO, €CJIM MPUMEHHUTD MPABUIIO TPEYTOJbHUKOB WM 3BE€310YKH, IPUMEHSS COOTBETCTBYIOLLYIO
cxeMmy. MoXHO IPUMEHUTh TaKKe MPaBUIIO JOOABIEHUSI CTOJIOOB WU CTPOK.

Omnpenenurenu 00s1a7at0T PSAAOM CBOMCTB, KOTOPbIE TO3BOJISIOT BBIYUCIATh 1€TEPMUHAHTHI
MOPSIIOK KOTOPBIX BBIIIE, YEM TPU, IPUMEHSSI BOOCIEACTBUU TeopeMy Jlamaca.

Jleknus 4. Tema. Marpuunas aiaredpa (O0OpaTHas MaTpuIa, PAHT MAaTPHULbI).

Kparkoe conepxanue nekuuu

Jnst 1r0060# mpsSIMOYTOJIBHOW MaTpPHUIIBI MOXKHO OTPEIEIUTh HEKOTOPOE YHUCIO0, KOTOPOE
Ha3bIBAETCS €€ PAHIOM U SIBJISIETCS €€ BaKHEHIIEH XapaKTepUCTUKOM.

[TycTh maHa mpou3BOJIbHAS MATPHUIIA, COCTOSINAS U3 M CTPOK U N CTOJIOLIOB
Qi1 0 Qan
A: . . .
Am1 " Qmn

BoigenuM B Hell MpOU3BOJIBHBIM 00Pa30M I CTPOK M ' CTOJIOIOB, HA NIEPECEUEHUN KOTOPBIX
CTOSAT 3JIEMEHTHI, 00pa3yollre KBapaTHYIO NMoAMATpuIly I' —To nopsiaka. Onpenenurens Takon
MaTpullbl OyZeM Ha3blBaTh MHUHOPOM I —TO mopsaka Marpuilbl A. Takux MHHOPOB MOKHO
COCTaBUTh HECKOJIbKO. MaKCUMasbHBIM MOPAJIOK MUHOPOB PaBEH MUHUMAJIBLHOMY M3 pa3MepoB
MaTpUILIbI, T. €. MUHUMAJILHOMY U3 4nced M u N. Paneom MaTpulibl A Ha3bIBAa€TCsl HAMOOIBIINNA U3
MOPSIIKOB OTJIMYHBIX OT HYJSI €6 MUHOPOB. [[711 BRIYMCIICHHUS paHTa MaTPHIIBl IPUMEHSIOT JBa
METO/Ia: OKANMIISIOIINX MUHOPOB U 3JIEMEHTAPHBIX TPE0Opa30BaHU MATPHUIIBI.

Marpuny AlHaspiBaloT 06paTHOM MO OTHOLIEHHIO K KBaJpAaTHOW MaTpuie A, eclau mpH
YMHOKE€HUHU 3TOM MaTpHIlbl HA MAaTpUIly A Kak cIipaBa, Tak U CJI€Ba IMOJy4aeTcs eAMHUYHAsS
marpra: A1 A = A A= E. U3 onpenenenus crueayer, 4To oOpaTHAs MaTpHIA SBISETCS

KBaﬂpaTHOﬁ ManI/II_IeI\/'I TOTrO0 K€ MOpsAdKa, 4YTO U MaTpula A. MoxHo OTMCTUTDH, YTO IIOHATHUC
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00paTHOM MaTPHIIBl aHAJIOTUYHO MMOHATHIO OOPAaTHOTO YKCIIA.

Jlekuus 5. Tema. DjieMeHTBI BeKTOPHOI ajredpbl (OCHOBHbIE IOHATHSA).

Kparkoe conepxanue nekuuu

ITpocTpaHCcTBO, B KOTOPOM BBEIEHBI ACKapPTOBBI KOOPAUHATHI X, Y, Z, TAK, YTO BBIIIOIHIOTCS
YCIIOBHS: Pa3HbIM TOYKAM IIPOCTPAHCTBA COOTBETCTBYIOT Pa3HbIE HAOOPHI KOOPJAMHAT U KAXKAOMY
HAOOpy X, Y, Z COOTBETCTBYET Kakas- TO TOYKa P, n3ydyaeMoro mpocTpaHCTBa, Ha3bIBaeTcs 3-X
MEpHBIM BEKTOPHBIM IPOCTPaHCTBOM M obo3Hayaercs R® (R? — aByxMmepHOe BEKTOpHOE
TIPOCTPAHCTBO — TIIOCKOCTh; R 07IHOMEpHOE BEKTOPHOE MPOCTPAHCTBO — mpsaMast). KoopauHatst
— (OT JATUHCKOTO CJI0BA) YIOPSIOUEHHbIH, ONpe1eIEHHBIMN.

BekTopom pasmepHOCTH N, MM N- MEPHBIM BEKTOPOM, Ha3bIBACTCS JTF000H yIIOPS10YCHHBIH
HaOOop U3 N YKces, KOTOPbIE Ha3bIBAIOTCS KOOPAUHATAMU UJIM KOMIIOHEHTaMH BEKTOpA.

BekTopbl 0003Ha4at0TCst MAIBIMU OyKBaMH JIATUHCKOTO aidasuta, Hanpumep, x=(1; 2; 3).

Ecnu uncneHHble 3Ha4YeHNUs: KOOPIMHAT BEKTOpa HE KOHKPETU3UPOBaHbI, TO UX 0003HAYAIOT
TaKUMHU ke OyKBaMU, HAIEISIsI HUKHUM TOPSIIKOBBIM HH/IEKCOM.

COBOKYIIHOCTh BEKTOPOB pa3MEpHOCTH N, Ha3blBaeTcs N- MEPHBIM BEKTOPHBIM
POCTPaHCTBOM K 06o3Hayaercs R".

JIro60i1 N- MepHBIIl BEKTOP MOKHO MHTEPIPETUPOBATh KAK TOYKY N- MEPHOI'O BEKTOPHOIO
IIPOCTPAHCTBA, KOTOpas sABJsETCS ero KOHIoM. Ciie10BaTeNnbHO, IOHIATHE BEKTOPA POCTPAHCTBA
R" u touku mpoctparctBa R" ToxmectBeHHbI. HyneBbIM BEKTOpPOM pa3MepHOCTH N, Wi N-
MEpPHBIM BEKTOPOM, Ha3bIBaeTCs OO0 yropsa0oueHHbIH Ha0op U3 N yKcen, Kax/aas KoopiuHaTa
KOTOpOro paBHa Hyito. HyneBoit BekTop, miu npocto Touka O sBIIsS€TCS HayaloM KOOPJIUHAT
npocrpanctsa R".

Jlekums 6. Tema. DjieMeHTHI BeKTOPHOIi ajiredpbl (onepannu HaA BEKTOPaMH).

Kpatkoe conepxanue 1eKuuu

['eomeTpryeckoe U aHAJIUTHUECKOE OIpenencHue BekTopa. IloHATne HeoTpHIaTeNbHOrO
opranTa mpoctpaHctBa R™ . Apudmernyeckue omepanuu HajJ BEKTOpaMHu (reoMeTpuuecKas
CyMMa, pa3HOCTb BEKTOPOB, YMHOXEHHE BEKTOpa Ha YMCI0). ApudMeTHUECKUE ONeparuy Haj
BEKTOpPaMH B KOOpJIAWHATHOU (hopme.

CkansipHOe, BEKTOPHOE M CMEIIAHHOE IIPOW3BEIEHHE BEKTOPOB U CBOMCTBA 3THX
POM3BEACHUH (aHAIMTHYECKUE U T€OMETPUUYECKHE).

Jlekuus 7. Tema. Cucremsl JTHHEHHBIX ajJredpandyecKux ypaBHeHUil (HEOAHOPOAHbIE
CJIAY, MeToAbI X pelIeHusl.

Kpartkoe conepxanue aeknuu

OcHOBHOW 3amayeil JHMHEHHON anreOphl SBISAETCS H3YYEHHE CUCTEM JIMHEHHBIX
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anreOpanveckux ypaBHeHu. Humke paccMOoTpuM, 4TO MpeacTaBistoT co00il 00mue JTUHEHHbBIS
CUCTEMBI, U KaK MaTPUYHOE UCUUCIICHUE IPUMEHSETCS K AHATIU3Y TAKUX CUCTEM.

Pemmmth cuctemy TMHEHHBIX aNreOpandeckux ypaBHEHHI — 3T0 3HAUUT 10 3aaanHoi CJIAY
YMETb OTBETUTH HA CICAYIOLINE BOIIPOCHI.

Nmeet mu nannas CJIAY pemenue, T. €. COBMECTHA JIU OHA?

Ecnn pemenne CJIAY cymiecTByeT sBIsSETCS JU OHO €IMHCTBEHHBIM? Ecnu aa, kak ero
HauTu?

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

OTtBeTbl Ha CHOPMYIHMPOBAHHBIE BOIPOCHI 3aBUCAT OT CBOMCTB MAaTpULIbI CHUCTEMBI U
MaTpHIBl CBOOOIHBIX WICHOB (MAaTpPHUIBI MPaBBIX 4acTei) cuctembl. Cienyer 3aMeTUTh, 4TO B
KOpPHE OTJIMYAIOTCA OJHOPOJHBIE M HEOJHOPOJHBIE CHCTEMBI, a TAKXKE CHCTEMbI C YHCIOM
HEU3BECTHBIX, MEHBIINM YHCJIa YPAaBHEHUH, OT CUCTEM C IIPOTUBOIOJIOKHBIM Npu3HakoM. Kax
IpaBUiIoO, IpU M<n (CHCTEMa OKa3bIBAaeTCA HE JOONPEAEIEHHOM, eCii ypaBHEHHs CHUCTEMbl HE
IPOTUBOPEUYMBBI) HAAO OXUJAThb HEEIUHCTBEHHOCTH pELIEHWM, a npu m>n (cucrema
HeperpykeHa ypaBHEHUSMH, T. €. IEPeonpeiesieHHasl, €CJIM TOJAbKO HET JIMIIHUX YPaBHEHUN) —
HECOBMECTHOCTH CHCTEMBI. CoBMecTHast cucTeMa JIMHEWHBIX YPAaBHEHHMHM HAa3bIBAETCS
OINpEeACIEHHON, €CIIM OHA UMEET €AVMHCTBEHHOE PEUICHHUE, U HEONPEAEIEHHON, €CIIN OHA UMEET
0OeCcUnCIEHHOE MHOKECTBO PELLICHUM.

PaccmoTpuM JIMHENMHYIO CHCTEMY, B KOTOPOW YHUCIIO YPABHEHUN PABHO YMCITy HEM3BECTHBIX.
Marpuna k03pPUIHEHTOB CUCTEMBI SBISETCS HEBBIPOXKJICHHOH, T. €. €e JJeTEPMUHAHT OTINYEH
ot Hysi. Takue CJIAY MoxHO pemnTh pasnuyabiMu Metoaamu: [Ipasuino Kpamepa, maTpuynslii
METOJ ¥ METOJOM IIOCJIEIOBAaTEIbHBIX HMCKIIOUEHHUH l'aycca, KOTOpPBINA SIBISETCS IOJE3HBIM
paboYrM MHCTPYMEHTOM JUIsl HaxoxaeHus perieHnit CJIAY B KOHKPETHBIX IPUMEPAX U JICKUT B
OCHOBE OOJIBIIMHCTBA YHUCIEHHBIX METOJIOB PEIICHUH C HCMOJb30BAaHUEM BBIYMCIUTEIHHON
TEXHUKHU.

Jlekuus 8. Tema. Cucrembl JMHEHHBIX ajredpanyecKkux ypaBHeHUH (OHOPOJHBIE
CJIAY).

Kpatkoe copepxanue qeKuuu

CucreMa m ypaBHEHHH € N HEU3BECTHBIMH BUJIA:

allxl + .- alnxn = 0

Am1X1 ** AmpXn =0
HAa3bIBACTCS JIMHEHHON OJHOPOTHON CUCTEMOM.
Crnenys dopmynam Kpamepa, MOKHO cieniaTh BBIBOJI:

1) A#0, m=n — cucrteMa UMEET ETUHCTBEHHOE HYJIEBOE PEIICHUE;
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2) A#0, m<n — cucteMa UMeeT OECUNCIEHHOE MHOYKECTBO PEUICHUN U CPEIN ITHX PEIICHUMA

MOTYT OBITh U HEHYJICBBIE.

[Tycts A =0, Toraa npu BeruuciieHusx no ¢popmynam Kpamepa, umeem

) H

olo
olo
olo

Bozbmém r(A) < n, u mo teopeme Kponekepa — Kanennu cucrema nMeer OecHHCICHHOE
MHOXECTBO PEILIEHHI B TOM YHCIIE U HEHYJIEBOE.

BeiBog. OnHopoaHas cucreMa ypaBHEHUI BCer/ia COBMECTHA U UIMEET HEHYJIEBOE PELIeHHE
TOJILKO TOT/a, KOTJa ONPEICIUTENb CUCTEMBI paBeH Hyto A =0 .

Jleknus 9. Tema. AHaIUTHYeCKasi TeOMeTPHS HA IVIOCKOCTH (MPsIMasi M ee pa3jiMyHbIe
YPaBHEHUA).

Kpatkoe copeprxanue JeKuuu

AHanuThueckas reoMeTpus MMeeT CBOeM 3ajauell M3ydYeHHE CBOMCTB I'€OMETPUUYECKUX
O00BEKTOB TPU TIOMOIIM AHAIMTHYECKOTO METoJa. B OCHOBE 3TOro MeToAa JEKUT METO[
KOOp/IMHAT, BIepBble MPpUMEHEHHBIN JlexapTom (Benukuil paHily3ckuii MaTeMaTHK U Gpuitocod
1596-1650). HauanbHble (OCHOBHBIC) MOHATHS AHAIUTHYECKOW T€OMETPUHM — TOYKA, IpsMas
JMHUSA, TNIOCKOCTb, HOBEPXHOCTb.

Jlunaus L — 5T0 TeOMEeTpHYECKOe MHOKECTBO TOUEK, KOOPIAMHATHI KOTOPBIX yIOBIECTBOPSIIOT
ypaBaeHnto F(x, y)== 0. [lna Oonee ymoOHOrO mocTpoeHus nuHUK L, 9acto BBOIAT
BCIIOMOTaTENbHYIO MIEPEMEHHYIO WM apaMeTp t U MPUXOJAT K MapaMeTpUYeCKOMY YPaBHEHUIO
JIMHUU.

[lpsmass 7OWMHUS HAa TUIOCKOCTH MOXET OBITh 3aJaHa pPa3IUYHBIMHA YpPaBHEHHSIMH:
Ax+By+C=0 — ofOmee ypaBHEHHE MPSAMOH, U KOTOPOTO MOJYYAIOTCS PA3JIMYHBIC HETIOHbIC
ypaBHEHHUs ITPSIMOH.

1) C=0, Ax+By=0 — npsimast npoX0oUT Yepe3 Hayaslo KOOPAUHAT.

2) B=0, Ax+C =0 — mpsimas napaienbaa ocu Oy.

3) A=0, By+C =0 — npsimas napayiensHa 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 NMPSIMOW B OTpe3Kax: 0o0e yacTh OOIIero ypaBHEHHs pa3JeliuM Ha

X o
Benuuuny C#0, momyunm -t % = 1 ypaBHEeHHUE NPSAMOH B OTpe3Kax, a U b — oTpes3ku, oTcekaembie

IIPSIMOM OT COOTBETCTBYIOIIMX ocell koopauHat Ox, Oy u Apyrue ypaBHEHHS.

Jlekuusa 10. Tema. AHanuTH4yeckasi reOMeTpPUsl HA INIOCKOCTH (KPHBBIE BTOPOIO
NMOPAIKA).

Kpartkoe conepxanue nekuu

KpurBoii BTOporo rnopsiaka Ha3pIBaeTCs JIMHUSA, ONIpeesieMasl ypaBHEHHEM BTOPOU CTENEHU
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Ax? + 2Bxy + Cy? + 2Dx + 2Ey + F = 0.
OKpY’KHOCTBIO Ha3BIBAETCS TEOMETPUYECKOE MECTO TOYEK IIOCKOCTH, PABHOYAAIEHHBIX OT

OJTHOW (PMKCUPOBAHHOM TOYKHU, HA3BIBAEMOH IIEHTPOM.
CornacHo ornpeeNeHuI0 KAaHOHUUECKOE YPaBHEHUE OKPYKHOCTU MOJKET ObITh 3allUCAHO B
suzie (x — a)? + (v — b)? = r?, C(a, b) — ueHTp OKpy>,KHOCTH, I' — PAUYC OKPY>KHOCTH.
DJUIMIICOM HAa3bIBAa€TCSI MHOXECTBO TOUEK IIJIOCKOCTH, CyMMa pAacCTOSHUN KaKIOW W3
KOTOPBIX OT JIBYyX 3a/laHHBIX TOYEK 3TOW IIOCKOCTH, Ha3bIBA€MbIX (POKyCaMM, €CTh BEJIMYMHA

MOCTOSIHHAS (TIPH YCJIOBHH, UTO 3Ta BEJIMUMHA OOJIbIIIE PACCTOSIHUS MEXKIY (hoKycammu)

x| y? 2 2 2
;+ﬁ=1,rz[ea —c® = b~

OTHOH_IGHI/ICE = & < 1 Ha3pIBaeTCs OKCHCHTPUCUTETOM JJLJIMIICA.

FHnep60JIa — OTO TICOMCTPHUYCCKOC MECTO TOYCK a0bCoIIOTHAs BeEJIWYMHA Pa3sHOCTHU
paCCTOﬂHI/If/'I Ka)I(IIOﬁ N3 KOTOPBIX OT 2-x JaHHBIX TOYCK, HAa3bIBACMbIX (1)OKyC3.MI/I €CTh BCJIIMYHUHA
IIOCTOsAHHAaA (HpI/I YCJIOBHUH, YTO 3Ta BCJIMYMHA HC pPaBHA HYJIIO WU MCHBUIC PACCTOAHHA MCKIAY

doxycamu

I'unep6osa Ha3bIBaETCS PABHOOOYHOM, €CIM BBINONHAETCS PAaBEHCTBO 4 = b = x2 —
y2 = a2,
[TapabGona — MHOXECTBO TOYEK IIJIOCKOCTH, DPAaBHOYIAJIEHHBIX OT JAHHOH TOYKH,
Ha3blBaeMoW (OKYyCOM W JaHHOW NPsAMOM, Ha3bIBaeMOM IUPEKTpUCON ((HOKyc He JEeKUT Ha
JTUPEKTPUCE)

y? = 2px.
Jlekuus 11. Tema. AHaauTHYecKas TIeoMeTpUsi B NPOCTPaHCTBe (ILIOCKOCTL M

npsimasi).

Kpatkoe copepxanue JeKuuu

[110CKOCTh B MPOCTPAHCTBE U €€ pa3inyuHble ypaBHEHUs (0Oliee, HETOIHbIE, B OTpe3Kax U
np.). BzaumHoe pacnonokeHue miockocTeil u yron Mexxay Humu. Ilpsimast B mpocTpaHCTBeE U ee
pas3inyHble ypaBHEHMs (0011Iee, HeMOIHbIe, B OTPe3Kax, KAHOHUYECKOe, TapaMeTpUiecKue 1 JIp.).
B3anmHOe pacnosioxkeHue NpsAMOU U MIIOCKOCTH.

Jleknus 12. Tema. Jj1eMeHTBI TEOPUH MHOKECTB.

Kpartkoe conepxanue aeknuu

[Tox MHOKECTBaMH TIOHUMAETCSI COBOKYITHOCTh JIFOOBIX OOBEKTOB, MBICTMMAs KaK €IMHOe
nenoe. MHOECTBa MOTYT COCTOSITh MX OOBEKTOB CaMOM pa3nuyHOi mpupojsl. VX snemeHTaMu
MOTYT OBITh OyKBBI, aTOMBI, YHCIIA, YPaBHEHUs], TOUKHU, YTIIbI U T. A. IMEHHO 3TUM 00bsACHsAETCS

ype3BblYaiiHas IUPOTa TEOPUU MHOKECTB U €€ MPUIIOKEHHE K CAMBIM Pa3HOOOpa3HbIM 00J1acTIM

14



3HaHuA (MaTeMmaTuke, QU3uKe, YKOHOMHUKE, JUHTBUCTUKE U T. A.). CUUTAIOT, YTO MHOKECTBO
OTIpENIeNIAETCS] CBOMMH JIEMEHTaMH, TO €CTh MHOXKECTBO 33JIaHO, €CIIH O JIF0OOM 00BEKTE MOKHO
CKa3arh, MPUHAJICKUT OH ITOMY MHOXKECTBY WIHM HE MPHUHAIICKUT. Pa3nnyaror nBa crmocoba
3a/laHUsl MHOXECTB. MHOECTBO MOXHO 337aTh C IIOMOIIBIO IEPEUYHUCICHUS SJIEMEHTOB.
Hanpumep, eciii MHOXECTBO A COCTOUT U3 DJIEMEHTOB a, b, ¢, To mumyT: A = {a, b, c}. He xaxnoe
MHOKECTBO MOKHO 33J1aTh C IOMOIIBIO MEPEUUCICHUS dJIEMEHTOB. MHOXKECTBA, BCE JIEMEHTHI
KOTOPBIX MOYHO MEPEUYMCIUTh HA3bIBAIOT KOHEUYHBIMH. MHOKECTBA, BCE 3JIEMEHTBI KOTOPBIX
HEJb3s IePEeYNCINTh Ha3bIBalOT 0ECKOHEYHBIMHU.

MHOXECTBO MOXHO 3aJaThb C IOMOIIBK YKa3aHWS XapaKTepUCTUYECKOIO CBOMCTBA.
XapakTepuCTUYECKUM CBOMCTBOM JAHHOIO MHOKECTBA HA3bIBACTCSI CBOMCTBO, KOTOPBIM
00J1a/1at0T BCE DJIEMEHTHI TOTO MHOXKECTBA W HE 00JIAAA0T HU OJIMH, HE MPUHAIICKAIUN eMy
amement. O6o3navaercs: A = {X|...}, TAe moOcCie BEPTUKAILHOW YEPTHI 3alUCHIBACTCS
XapaKTepUCTHUECKOE CBOMCTBO D3JIEMEHTOB JaHHOTO MHokecTBa. Hampumep, B={1,2,3}.
HerpyaHo 3ameTuTh, 4TO Ka)KIblii 3JIEMEHT MHOKeCTBa B — HaTypanbHOE uyucio, MeHbliee 4.
NMeHHO 3TO CBOMCTBO 3JIEMEHTOB MHOXKECTBA B sIBJIsIeTCA 11l HEro XapakTepucTuiIecKum. B aTom
Ciyvae MUIIYT: U YUTaroT: «MHOXkecTBO B COCTOMT U3 TaKMX 3JIEMEHTOB X, YTO X MIPUHAICIKUT
MHOXECTBY HATypaJbHbIX YHCE KM X MEHbIIE YeThIpeX» WIW MHOXecTBO B coctoutr wus
HATypaJIbHBIX YMCEJ, MEHBIIHX 4.

Jlekums 13. Tema. ®yHKIMH 0JHOH He3aBUCHMOIl NTepeMeHHOM.

Kpatkoe coaepxanue aeKuu

OyHk1Hen (oTobpakeHneM), 3a1aHHON Ha MHOXKECTBE, HA3bIBAETCS MIPABUIIO, 10 KOTOPOMY
Ka)XJIOMY 3JIEMEHTY MHOKECTBA CTaBUTCA B COOTBETCTBHUE €IMHCTBEHHBIN 3JIEMEHT MHOXECTBA.
MHOXeCTBO Ha3bIBae€TCsl 00JIaCThIO OnpenesieHrs GyHKIUHU, a MHOKECTBO—00JIACThIO 3HAUCHHI.
DJIEMEHT Ha3bIBAETCSI APTyMEHTOM, WJIM HE3aBHCHUMOM IEPEMEHHOM, a COOTBETCTBYIOLIUMI
DIIEMEHT -3HaueHHeM (YHKIWHU, WM 3aBUCUMOI mepeMeHHOW. Ecnu U SBISIOTCS YMCIOBBIMU
MHOKECTBAMH, TO HAa3bIBACTCS YUCIOBOM (DyHKIIMEH OTHOM IMEpEMEHHOM.

OyHKIUS HA3BIBAETCS BO3PACTAIOIIEH HA MHTEPBAJIE, €CITU OOJIBIIIMM 3HAYCHHSIM apryMEHTa
COOTBETCTBYIOT OOJIbIINE 3HAUYCHUS (YHKIIMM U Ha3bIBaeTCsl yOBIBAIOIEH Ha MHTEpBAJE, €CIU
OONBIIMM 3HAUEHUSM apryMEHTa COOTBETCTBYIOT MEHbIIME 3HadeHus: (QyHkiuu. Hampumep,
GyHKIHS - BO3pacTaronias Ha BCEW YHMCIOBON OCH, a (QYHKIMs- YOBIBAIOIIAsh HA MPOMEXYTKaX.
Jnst GyHKIIMOHATBEHOM 3aBHCUMOCTH MEXKTy TIEPEMEHHBIMH BETMYMHAMH U BEIOOP OJTHOM M3 HHUX
B KaUeCTBE HE3aBUCUMOM MEPEMEHHON MOKET OBITh CAENaH MO HaIleMy YCMOTpeHut0. DyHKIwus,
B KOTOPOU MEepEMEHHBIE TOMEHSUTUCH CBOMMH POJISIMU, HA3bIBAETCSI 0OpATHOW MO OTHOIIEHUIO K

nepBoHavYaIbHOM (QyHKUMU. A mepBOHauanbHasi QyHKIUS SBJISETCS 0OpaTHOM MO OTHOILEHUIO K
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MOJTyYEHHOUM 0OpaTHOM, TaK YTO 3TH JBE ()YHKIIMHM €CTECTBEHHO Ha3BaTh B3aHMHO OOpaTHBIMH.
Jleknus 14. Tema. @yHKIIUM 0JHOI He3aBHCHUMOW epeMeHHOI.

[Tpenen ¢yHKIMU B TOYKE (OMpeeieHue Mmpefeia Ha sS3bIKEe TOCIeI0BATEIILHOCTEH W Ha

a3pike € _5"). [Ipenen apudmernueckux omepanuii Hax (QYHKIUAMUA ¢ oOmIel 00JacThIO
onpeneneHusa. llpenenbHbiil nepexon B HepaBeHCTBax. [lepBblii M BTOpOM 3aMeyaresibHbIC
Ipeebl.

Beckoneuno maibie 1 6eCKOHEUHO O0bIINe (QYHKITHH.

HenpepriBuocTh pyHkuuu. HempepblBHOCT Ha OTpe3Ke U MHTepBasie. ApupMeTHUECKHe
orepanuy Haja HenpephBHbIMU (yHKIUSAMU. HenpepblBHOCTD 37eMeHTapHbIX GyHKIu. Touku
paspbiBa (yHkuuum u ux kiaccudukanusa. Kycouno-nenpepsiBHble (yHKIHH. [Ipumepsr
HETPEPHIBHBIX U Pa3pPBIBHBIX SKOHOMUYECKHX ITOKA3aTelei U MPOIECCOB.

OcHOBHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKIIUI

Jleknus 15. Tema. {uddepeHunanbHoe ucuncjieHue PyHKIUN OAHONH He3aBHCHMOM
nepeMeHHOi.

[TpousBonHas: onpeneieHHe MPOU3BOJHOW M €€ T'e€OMETPUYECKHUH CMBICI, ypaBHEHHE
KacatenbHOH K rpaduky muddepenumpyemoirt ¢ynkumu. OAHOCTOpOHHHE U OECKOHEUHBIC
npousBogubie. Juddepenuupyemocts u  auddepenunan pynkuuu. HempepbslBHOCTH
mubdepernrpyemMoit GyHKIUU, HEOOXOAUMOE U AOCTATOYHOE yciioBuEe AU(GEpeHIUPYEMOCTH,
reoMeTpuueckuid cMbici auddepeHnrana M ero HUCHOJb30BaHUE Ui NPUOIMKEHHOIO
BBIYUCIICHHSI 3HAYCHHS (DyHKITHH.

Jleknus 16. Tema. {uddepeHunanbHoe ucuncjieHue PyHKIUN OAHOH He3aBHCHMOM
IepeMeHHOM.

JuddepeHnrpoBanne CymMMBbI, pPa3HOCTH, IMPOU3BEACHUS W YacTHOTO. [Ipom3BoaHbIE
MOCTOSIHHOM, CTEMEHHOMN, TPUTOHOMETPUYECKUX U JIOTapUPMUUECKUX QYHKIUH.

[TponsBonnas obOpatHoil QyHKkiuu. IIpou3BojgHBIE mMOKa3aTeNbHOM U OOpaTHBIX
Tpuronomerpuueckux GyHknuid. I[lpomsBoanas cnoxHoil QyHkuuu. Jlorapupmuueckas
NPOM3BOIHAS U €€ MHTEPIPETAIHsI KaK TeMIa MpupocTa (pyHKIUH.

Jlekuus 17. Tema. {udpepeHunaibHoe ncuuciaeHne PyHKUUM OJHON He3aBUCHUMOM
nepeMeHHOM.

OnactuuHocTh GyHKuMU. [Ipon3BoaHAas MOKa3aTeNbHO-CTENCHHON (DYHKIIMM U CTEIEHHOM
(GYHKIHU C TPON3BOJIEHBIM BEIIECTBEHHBIM ITOKA3aTEIIEM.

JuddepeHnupoBanne mapaMeTpUUECKH 3aJaHHBIX W HESBHO 3aJaHHBIX (DYHKIHIL.
[TpousBonuele u auddepeHnnansl BbICHIMX MOPAIKOB. MHBapuaHTHOCTH (OPMBI MEPBOTO

muddepeHnmana.
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Jlekuus 18. Tema. {udpepenunaibHoe ncuuciaeHne PyHKUNHM OJHON He3aBUCHUMOM
1nepeMeHHOM.

[TonsiTve 0 mpeeIbHOM aHAINU3€E B 3KOHOMUKE: IIPOM3BOAHASI KaK II0Ka3aTeJIb MTHOBEHHOTO
IPUPOCTa UM CKOPOCTH M3MEHEHUs (DYHKIUU; MPOCTEHIlIne MpeaebHble XapaKTePUCTUKU —

MpeAeNbHBIN JOXO; MpeaebHas TPUObLIb; IPEICTbHbIN MPOIYKT.

CeMHHAPBI, NPAKTHYECKUE 3AHATHUS

Tema 2. 1. MaTpuunas ajareopa.

IIpakTuyeckoe 3ansaTue 1. Pemenue nmpumepoB mo teme. ApudMEeTHUECKUE OIEepalluu
BBIIOJIHSAEMbIE C MATPULIAMU: PABEHCTBO, CJI0KEHUE, PA3HOCTh MATPUL], YMHOKEHUE MATPULIbI HA
YUCJIO. YMHOXXEHHE MAaTpUll IpPU BHIIOJHEHUM YCIIOBUS COIJIACOBAHUS Pa3MEPHOCTEM.
Onpenenutenu BTOPOro U TPETHETO MOPSAIKOB, BeIUKcieHne. HaxoxaeHnne oOpaTHON MaTpHIIbL.
Brruncnenue panra MaTpHIIbL.

JladbopaTopnasi padora 1. Pemenue npumepoB mo Teme: apuMeTHUYECKHE ONEeparvuu
BBIIOJIHSEMbIE C MaTpullaMH. BpluucieHue ompenenurerel BTOPOro M TPEThEro IMOPSIKOB.
Haxoxnenue obpaTHoi MaTpuilbl. Beiuncienue panra matpuibl. [lpu pemieHun ucnoib3yem
Bcrpoernbie pynkiuun MOIIPEJ], MYMHOX, MOBP u apyrue texuonoruu Microsoft Exsel.

[To 3aBepuIeHNH N3yYEHUS TEMBI IPEJIaraeTcsi KOHTPOJIbHAs paboTa.

Tema 2. 2. DjieMeHTbI BeKTOPHOIi ajreopsbl.

IIpakTyeckoe 3aHsTHE 2. PelieHne mpuMepoB M 3aJad IO T€ME: F€OMETPUYECKHE U
AHAIUTUYECKUE OTEpaIlMi BBHIMOJHIEMbIE HaJ BEKTOpPAMHU, BBIYHCIECHHE HOPMBI BEKTOpA,
CKaJISIPHOTO MPOU3BECHMSI BEKTOPOB, yIila MeX Ay BekTopaMu. HaxoxneHne cOOCTBEHHBIX UM CET
U COOCTBEHHBIX BEKTOPOB MaTPUIIbl JUHEHHOIO orepaTopa.

JlabopaTopnas pabora 2. Pemienue npumepoB M 3alad IO TEME: N€OMETPUYECKHE U
AHAIUTUYECKUE OTEpaIlMi BBHIMOJHIEMbIE HaJ BEKTOpPAMHU, BBIYHCIECHHE HOPMBI BEKTOpA,
CKaJIIPHOT'O MPOU3BECHMSI BEKTOPOB, yIila MeX Ay BekTopaMu. HaxoxaeHne cOOCTBEHHBIX UM CET
U COOCTBEHHBIX BEKTOPOB MaTpHUIlbl JIMHEHHOro omeparopa. llpu pemieHun HcCnoyib3yeM
BCTpOeHHbIe QYHKIUH U npyrue TexHoioruu Microsoft Exsel, maker GeoGebra.

[To 3aBepiieHNN U3yUEHHUS TEMBI TpeiaracTcs KOHTPOJIbHas padoTa.

Tema 2. 3. CucreMbl JJMHEHHBIX a/Ire0panvyecKux ypaBHeHUi.

IIpakTnyeckoe 3ansitue 3. PemieHve npumepoB W 3aaad MO TEME: MCCIEAOBAaHUE
HEOJTHOPOAHBIX U 01HOpoAHbIX CJIAY Ha coBMecTHOCTh C IpUMEHEHHEM TeopeMbl KpoHnekepa-
Kamemmu. Haxoxnenue pemenuss CJIAY  pasnuunsiMa  MeTonamu: mpaBmiio Kpamepa,

MaTpu4HbId, ["aycca.
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JlaGopatopnasi pabGora 3. PemieHue npumepoB W 3ajad IO TEME: HCCIEIOBAHUE
HEOJAHOPOAHBIX U 0HOPOoAHBIX CJIAY Ha cOBMECTHOCTH ¢ mpuMeHeHueM TeopeMbl Kponekepa-
Kanemnu. Haxoxnenue pemenuss CIIAY  paznuunsiMu  meTojnamu: mnpasmio  Kpamepa,
MatpuuHbii, ['aycca. [Ipu pemennn ucnons3yem Bctpoennbie hpynknuu MOIIPEJ], MYMHOX,
MOBP u apyrue trexnonoruu Microsoft Exsel, maker GeoGebra.

[To 3aBepuIeHNH W3yYEHHS TEMBbI IPEJIaraeTcsi KOHTPOJIbHAs paboTa.

Tema 2. 4. AHaTUTHYeCKAs] TeOMETPHSI HA MJIOCKOCTH.

IIpakTuyeckoe 3ansitue 4. Perienre npuMepoB U 3aj1a4 M0 TEME: COCTABICHUE Pa3IMYHBIX
YpaBHEHHUH MNpsAMON Ha IUJIOCKOCTU. BpluncineHne yriaa Mexay MOpsSIMbIMU, YCIOBUS
NapaJuIeIbHOCTH U NEPIEHANKYJIIPHOCTU IPSIMBbIX.

JlabopaTopHas padora 4.

Pemenrie mpuMepoB U 3a/1a4 MO TE€ME: KPUBBIE BTOPOTO MOPsSAKa (OKPYKHOCTH, SJUIUIIC,
runep6ona, napadoina). [Ipu pemenun ucnonb3lyem aApyrue texHonorun Microsoft Exsel, maker
GeoGebra.

Tema 2. 5. AHaTuTHYeCKasi TeOMEeTPHs B IPOCTPAHCTBE.

IIpakTuyeckoe 3ansitue S. Perienre npuMepoB u 3aj1a4 M0 TEME: COCTABICHUE Pa3IMYHBIX
YpaBHEHUH MJIIOCKOCTH U MPSIMOU B IPOCTPAHCTBE.

JlabopaTopHas padota 5.

Pemenne npumepoB u 3a7ay MO TeMe: B3aHMHOE PACIOJIOKEHUE MPSMON M IJIOCKOCTH,
YCJIOBHSl MapajuIeIbHOCTH W TNEPNEHAMKYJISAPHOCTH MOpsMOA U TuiockocTd. Ilpm pemenun
ucnonb3yeM jpyrue TexHoaoruu Microsoft Exsel, maker GeoGebra.

Tema 3. 1. DjieMeHTHI TEOPUM MHOKECTB.

IIpakTHyeckoe 3ansitue 6. Pemenne npuMepoB U 3a/1a4 MO TEME: YUCIOBbIE MHOKECTBA,
Omnepaluy HaJ HUMHM, JuarpaMmmbl Oilniepa-Benna. OrpanudyeHHble MHOXecCTBa. HaxoxaeHue
MaKCUMaJIbHOTO ¥ MHUHUMAJIBHOTO 3JIEMEHTAa MHOKECTBA. TOYHBIE BEPXHHUE U HUKHUE TPaHHU.
Hcnonp30BaHKe JTIOTMUECKUX CUMBOJIOB IPU pabOTe C MHOXKECTBAMH.

JlabopaTopnasi padorta 6.

[Tpu pemeHny UCHOIB3yeM BCTPOEHHBIC PYHKINH U Apyrue TexHonoruu Microsoft Exsel,
nakeT GeoGebra.

Tema 3. 2. DyHKUMSA 0AHOI HE3ABHCHUMOM IIePEMEHHOM.

IIpakTuyeckoe 3anusiTue 7. Perenue npuMepoB U 3ajad 1Mo TeMe: onpeeieHue, 001acTb
OTpeieNIeHusl, MHOXKECTBO 3HaYeHUH, MPUMEPBl U3 SKOHOMHUUYECKOH Teopuu. CrocoObl 3a1aHus
¢yukuuu. [Tocrpoenue rpapuka pynkunu. O6patHast QyHKIHS.

JladopaTopnas pabdora 7. [Ipenen pynkiuu B Touke. [Ipenen pyHkimm Ha 06CKOHEUHOCTH.
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[TepBbIii 1 BTOpOW 3aMeuaTeNbHBIC Tpeaeibl. beCKOHEYHO Mayible W OECKOHEYHO OOoJIbIIne
byHKIMM ¥ ux cBoiicTtBa. CBiI3b OECKOHEUYHO MaybiX ¢ mpeaenoMm ¢GyHkiuu. CpaBHEHHE
6eckoneuHo Manbix ¢pyHkuuid. Heonpenenennoctu. [Ipumeps! pacKpbITHS HEOTIPEIEICHHOCTEH.

Tema 4. J[IuddepenuuanbHoe ucuucjieHne (GYHKIUM OAHON He3aBUCHUMOM
nepeMeHHOI.

IIpakTnyeckue 3ansaTusa 8, 9. Pemenune npumepoB u 3amay mo Teme: OmnpenencHue
IIPOU3BOJHON. OKOHOMHYECKMM M TI€OMETPUYECKHM CMBICI IPOU3BOJHON. YpaBHEHUE
KacareJbHOH K rpaduky ¢GyHkuuu. Tabmuma npou3BoaHbIX. JuddepeHnupoBaHue CyMMBbI,
Pa3sHOCTH, IPOU3BECHHS U YacTHOTO GyHKIMM. [Ipon3BonHas oOparHoit pyHkuuu. IIponsBogHas
cnoknot  ¢ynkumu.  [lomstue — muddepenuupyemoit  ¢ynkumu.  HempepbIBHOCTB
muddepentmpyemoii  pynkuuu. Juddepennpman (yHKIHH, €ro TE€OMETPHUECKUH CMBICI H
UCMOJIb30BaHUE B NPUOJMKEHHBIX BbIUUCIEHHUSIX 3HadeHud ¢yHkuuu. IIpousBoanble u
Tu(depeHIrabl BBICIINX MOPSAIKOB.

JlabopaTopHnbie padoTsi 8, 9.

HuddepennupoBanue mnapaMeTpUUECKH 33JaHHBIX W HESBHO 3aJaHHBIX (DYHKIUIL.
[TpousBonHble U AUdPepeHnranbl BICIIUX TOPSIAKOB. DnacTuuHOCTh (GyHKIMH. [IponsBonnas
[I0Ka3aTeIbHO-CTENICHHON (DYHKIUHM U CTENEeHHOM (YHKLUMHU C MPOU3BOJIBHBIM BEIIECTBEHHBIM
nokazareneM. OOmias cxema rcciae1oBanus (yHKIMH U TIOCTPOCHHUE ee TpaduKa.

MeToanyeckue ykazaHusi 1Jisi 00y4alOMMXCs M0 OCBOEHUIO Y4eOHOH TMCIUTIMHBI

CamocrosTenbHas pa0oTa CTYJIEHTOB SIBISETCS OJHUM U3 00s3aTeNbHBIX BHJIOB
0o0pa3oBaTeNbHON JesATeNbHOCTH, oOecrneunBaromell peanusanuio TpedoBaHuit denepanbHbIX
rOCYy/IapCTBEHHBIX  CTAHJApTOB  BBICIIEro  mpodeccuoHaiabHOro  obOpa3zoBaHus.  OHa
OCYIIECTBIISIETCS] BO ayAUTOPHOE U BHEAYAUTOPHOE BPEMS B pa3IHMUHBIX (popmax.

CamocrosTenbHas paboTa MOXET BKIOYATh IEPBUYHOE NpUOOpPETEHHE 3HAHHM
(uH(pOpPMAIMOHHBIN MMOMCK) M MOBTOPHYIO pabOTy Haja y4yeOHBIM MaTepuaioM (UTeHHE TeKCTa
yueOHHKa, TEPBOUCTOYHHKA, JOTOIHUTEILHOW JIMTEPaTyphl, MPOCIYIIUBAHHE M MPOCMOTP
ayJvo- M BUJICO3aITUCEe) U T.JI.

Hughopmayuonnwviii nouck xax hopma caMOCTOATENLHOW pabOTHI SABISETCS CPEICTBOM
CaMOCTOSITENIbHOW BHEAyAUTOPHOW MOJATOTOBKU CTY/AEHTa K OTBETaM Ha BONPOCHI CEMMHAPCKHUX
3aHSTHH, KOJJIOKBHYMOB, BBIITOJIHEHHIO TECTOB, 3aJaHUN KOHTPOJBHBIX PabOT W ydacTusi B
JIEJTOBBIX UTpax.

Metoaunueckue ykazaHus K UHHOPMAIIMOHHOMY TTOUCKY:

WMHpopMalnOHHBIN MOMCK BKJIIOYAET TaKWe BUbI, KaK MOUCK Oubnuorpaduyeckuii (momuck

H606XOHI/IMI)IX CBeHeHHﬁ 00 HCTOYHHMKE U YCTAHOBJICHUC €TI0 HallW4duA B CHCTEMC JPYIrux
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HMCTOYHHMKOB.); TIOMCK CcaMHUX HH(OPMAIMOHHBIX HCTOYHHKOB (ITOKYMEHTOB W W3JaHUM), B
KOTOPBIX €CTh WJIM MOXET COJIepKaThcsa HYXKHast HH(OpMAIH; MOUCK (PAKTUIECKUX CBEICHHIA,
COJepKAIIMXCS B JINTEpaType, KHUTE (Hampumep, o0 MCTOpudeckux (akrax M COOBITHSX, O
OunorpaduuecKkrx TaHHBIX U3 )KU3HU U JIEATEIbHOCTH MMUCATEINSI, yYEHOTO U T. I1.).

Cocmasnenue Koncnekma Matepuara c IeNblo BEIpaOOTKH YMEHUN U HABBIKOB IPaMOTHOTO
U3JI0KEHUSI TEOPUU M MIPAKTHYECKUX BOIIPOCOB.

Memoouueckue ykazanusi K KOHCHEKMUPOBAHUIO

KoHCneKT — MuchbMEeHHBIN TeKCT, CHCTEMaTHUECKH, KPaTKO, IOTUYHO U CBSI3HO MEpeIaroLnil
coJiepyKaHue UCTOYHHKA MH(POpMAIUH (CTaThH, KHUTH, JIGKIIUU U JIP.);

Bupl KOHCTIEKTOB: MJIAaH-KOHCIEKT Ha OCHOBE C(hOPMUPOBAHHOTO IJIaHA, COCTOSAIIETO U3
OTIPENIEJICHHOT0 KOJHMYECTBAa ITyHKTOB (C 3aroJIOBKaMH) M IOAMYHKTOB, COOTBETCTBYIOLIMX
OTpeieIeHHBIM YaCTsAM UCTOYHHMKA UH()OPMALIUY; TEKCTYaIbHbIA KOHCTIEKT — MOapoOHast hopma
U3JTI0’KEHUS, OCHOBAHHAS HA BBIMHUCKAX U3 TEKCTA-UCTOYHHUKA U €T0 IIUTHPOBAHUH (C JTIOTHUECKUMU
CBSI35IMH ); — MPOU3BOJIbHBIN KOHCIIEKT — KOHCIEKT, BKIFOUAOIIHIA HECKOJIBKO CIIOCOOO0B pabOTHI
HaJl MaTepHUajIoM (BBIMMCKH, IUTUPOBAHKE, TUIAH U JIP.); — CXEMaTHYECKUI KOHCTIEKT (KOHTEKCT-
CXeMa) — KOHCIIEKT Ha OCHOBE IJIaHa, COCTABJICHHOTO U3 MyHKTOB B BUIE BOIIPOCOB, HA KOTOPHIE
HYKHO JJaTh OTBET; — TEMAaTUYECKUI KOHCIIEKT — pa3paboTKa U OCBELICHUE B KOHCIIEKTUBHON
dopme ompeneneHHOro BOMPOCA, TEMBI; — OIOPHBIA KOHCIEKT — KOHCIIEKT, B KOTOPOM
coJiepKaHWe WCTOYHHMKA HWH(OPMAIMHM 3aKOIMPOBAHO C IMOMOIIBI0 TpadUYecKuX CHUMBOJIOB,
PHUCYHKOB, IU(pP, KIIOYEBBIX CIOB M JAp.; — CBOJHBIA KOHCHEKT — 00pabOTKa HECKOJIbKUX
TEKCTOB C LEJIbI0 UX COIOCTABJICHUS, CPAaBHEHUS U CBEIEHUS K €AMHOW KOHCTPYKIMH;
BBIOOPOYHBIN KOHCIIEKT — BBIOOP M3 TEKCTa MH(POPMAILIMK Ha OTIPEICIICHHYIO TEMY.

@DopMBI KOHCTIEKTHPOBAHUS:

—IulaH (MPOCTOM, CIOXHBIN) — (popMa KOHCIIEKTUPOBAHMsS, KOTOpas BKIIOYAET aHaIU3
CTPYKTYpBI T€KCTa, 0000111eHNE, BBIACICHUE JIOTUKU Pa3BUTHS COOBITUH U UX CYTH;

—BBIITUCKU — TIpocTeiimas (hopMa KOHCIIEKTUPOBAHHS, TOYTH JIOCIOBHO BOCTIPOM3BOISIIAS
TEKCT;

—Te3UChl — (pOpMa KOHCIIEKTUPOBAHUS, KOTOpasi MpeACTaBiIsieT coO00i BBIBOJIBI, CACTaHHbIE
Ha OCHOBE IMPOYUTAHHOTO. BBIIENSAIOT MpOCThIE M OCIOKHEHHBbIE TE3UCHI (KPOME OCHOBHBIX
MIOJIOKESHHH, BKITFOUAIOT TAK)KE BTOPOCTEIICHHBIE);

—IMTHPOBAaHUE — JIOCJIOBHASI BBHIMHCKA, KOTOpAsi MCIIOJB3YETCs, KOTJa MepeaaTh MBICIb
aBTOpa CBOMMH CJIOBAaMH HEBO3MOXHO.

Pewienue 3aoau. HeoOxonumoil (popMoil caMOCTOSTEIBLHOIO YCBOSHHMS MaTepuana

ABJIACTCA pCUICHUC 3a1a4.
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Memoouueckue ykasanusi K peuienuiro 3a0ay: 3aJadyd, COCTaBJICHHBbIE Ha OCHOBE KakK
peabHBIX JIeN, TaK U MPUIYMAHHBIX CUTYAIHid, OTHOCSIIUXCS K Pa3IMYHBIM c(hepaM pOCCUIICKOTO
npaBa, MO3BOJSIOT JIy4IIEe 3allOMHUHATh COJACpXKAHWE CTAaTe HOPMATHUBHBIX IPABOBBIX aKTOB,
OpPUEHTUPOBATHCS B IPABOBBIX TEKCTAX U OILICHUBATH BJIUSHUE [TPABOBBIX CPEACTB HA COLIMAIILHO-
MOJIMTUYECKYIO CUTYAIIHIO.

Hanucanue ooknaoa. Baxxuoii ¢popmoii pabOThl CTYACHTOB 10 OCBOCHUIO TUCITUILIAHBI
SBIISICTCS TMOJATOTOBKA JIOKJIaga MO Hauboliee 3aMHTEpPECcOBaBIIEH CTyAEHTa NpoOjeMaTHKe U3
MPEJI0KEHHOTO MPernoaBaTesieM IepedHs TeM.

Memoouueckue ykaszanus K n0020moske 00K1aoa.

Jloknan — KkpaTtkoe cooOIIeHre Ha BBIOpaHHYIO TeMY, TOATOTOBICHHOE CAMOCTOSTENIFHO UITH
MoJ KOHTpOJeM TmpenojaBarens. M3moxxkeHue okjIaga MOMKHO OBITh KPAaTKUM, YETKUM U
MOHSTHBIM JJISl APYTUX CTYJEHTOB. JIMTENbHOCTh JOKIAAa OMpeeNsaeTcsl MpernoaaBareieM B
3aBHCHUMOCTH OT Ba)XHOCTH TeMbl U ee oO0bema, HO He Ooznee 20 muHyT. OlLieHKa TOKIanga
MIPOM3BOJIUTCS B COOTBETCTBUH C HECKOJIBKMMHU KPUTEPHUIMHU — 3TO €T0 COACPIKATEIBHOCTD, OXBAT
U TIyOMHa W3J0KEHHOro Mmarepuana, (Gopma mojauu (B 00s3aTEIBHOM IMOPSIKE aBTOPCKOE
U3II0’KEHUE MaTepHalia, I0KJIa/] HeXelaTeJIbHO YUTaTh C JIMCTa, MPEANOYTHTEIFHO — paccKas, B
clly4ae HeOOXOAMMOCTH — IpUBe/ieHUe U(GPOBBIX NaHHBIX U IJIMHHBIX HAMMEHOBAaHUH B opme
KpPaTKUX IUTAT U3 TUCHbMEHHOTO TEKCTA, SI3bIK IIOBECTBOBAHUS | JIp.) U ohopmMIieHHE (CM. I1.5).

B pamkax ogHOM Tpymnibl TEMbI TOKJIaI0B HE JOJKHBI OBTOPSTHCS. BTopas paboTa o Toi
e TeMe OLICHUBaThCsl He Oy ieT.

Hanucanue scce. Dcce — 0uepK MO T€M WM MHBIM COLIMAIBHO-TIPABOBBIM IpoOiieMaM,
W3JI0KEHHBIM HE CUCTEMAaTUUYE€CKOM HayYHOM BHJIE, a B CBOOOIHOM (hopme.

[IpakTrKa HaMMCaHUS 3CCEe PA3BUBACT Y CTY/IEHTA HABBIKH ITOCIIEAOBATEILHOTO U3JIOKECHHUS
MaTepuaia, IpaBWJIBHOCTh TIOHUMAaHHUSA  COLMAIBHO-TIPABOBOM  MpoOJIeMBl,  pa3BUBAET
HEOPIMHAPHOCTh MPABOBOT'0 MBIIIIJIEHHUS, TIOBBIIIAET CTETIEHb MPABOBOM KYJIbTYPBI.

Memoouueckue ykazanus K HQRUCAHUIO ICce:

Brimonnenue 3ananus: 1) Hanucath BCTyIieHUe (2—3 MpeuioKeHus, KOTOPhIE CITYXKaT JIst
nocienyomeilt GopMyIupoBku mpodaemsl). 2) chopMyIHpoBaTh MpoliIeMy, KOTopas JOJDKHA
ObITh Ba)KHA HE TOJBKO Ul aBTOpa, HO W Ui APYyrux; 3) JAaTh KOMMEHTapuu K npobieme; 4)
chOpMyIHpOBATh aBTOPCKOE MHEHHE WM TIPUBECTH apryMEHTAIMIO; 5) HammcaTh 3aKII0YCHUE
(BBIBOA, 000011IEHNE CKAa3aHHOT0). DCcCe COCTaBISAETCS B MUCbMEHHOM hopMe, 00bEMOM He MeHee
2, v He 6oJiee 5 CTpaHMII IEYATHOTO MJIM PYKOITUCHOT'O TEKCTA.

B scce ocobo orneHnBaeTcss HEOPAMHAPHBIN MOAXO0] K XapaKTePU3yeMOMY SBICHHIO.

HCJ'H) CaMOCTOSITCIILHOM pa6OTBII Pa3BUTHE HABBIKOB CaMOCTOSATCIBHOI0O TBOPYECKOI'O
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MBIIJIEHUS U MTHChMEHHOI0 H3JI0KEHNUS COOCTBEHHBIX MBICIIEH.

Pazpabomka MYTbMUMEOUTHOU npezenmauyuu (Ooknada—npezenmavyuu).
MynbTUMeIUiTHAs IPE3eHTAaIUsT — MPEACTABICHUE COJIEpKaHUsl y9eOHOTo MaTepualia, yaeOHou
3a/la4yd C HKCIIOJIb30BAHMEM MYJBTUMEIUMHBIX TEXHOJOTHA. MyJIbTUMEIUIHBIE NpEe3eHTAlUN
MpeIHa3HaYeHbl JUJIsl COMPOBOXACHUS OOpPa30BaTEIbHOrO Mpolecca (SBISETCS HCTOUYHUKOM
uH(}OPMAIIUU U CPEICTBOM IIPHUBIICUCHISI BHUMAHUS CITyIIATENIeH ); 00HApOIOBaHUS yIeOHOTO HITH
Hay4HO-UCCJIEI0BATENHCKOTO MPOEKTA; MPE3CHTAIUSI-0TUET.

Memoouueckue ykazanus K n0020mMosKe MyIbmMUMeOUliHOL NPe3eHMayuu:

Broinonnenue 3ananus: 1 atam: omnpezeneHue LeIeil UCIOIb30BaHUS MPEe3eHTAluN; cOop
HE00X0IMMOT0 MaTepuaia (TEKCThI, PUCYHKH, CXEMBI U JIp. ); GOPMUPOBAHUE CTPYKTYPHI U JJOTUKU
MoJIaYy MaTepuasa; Co3JaHue MaIKH, B KOTOPYIO MMOMEIIEH COOpaHHBII MaTepual. 2 3Tam: BHIOOp
nporpamMmmel MS Power Point B MeHIO KOMITbIOTEpA; ONpEIeICHHE AU3aiiHa CI1aii/I0B; HAIIOJIHEHNE
CJIaliIoB COOpaHHOM TEKCTOBOI M HarIAIHOM HH(OpMalel; BKitoueHue 3(pPexToB aHUMaluu U
MY3bIKQJIbBHOTO COIPOBOXKJIEHUS (IIPM HEOOXOJMMOCTH); YCTAHOBKA peXuMa I0Kasza ClIaiJioB
(TUTYJIBHBIN claiijl, BKIIIOYAIONTNH HAMMEHOBaHUE Kadeaphl, I/Ie BEITIOJHEHA paboTa, Ha3BaHUE
MPE3EHTALUU, TOPOJI U TO/; COAEPKATEIbHbIN CIUCOK CIIAI0B MPE3EHTALUN, CIPYIITMPOBAHHBIX
M0 TeMaM COOOIEHUs; 3aKIIOYUTENbHBIN ClIali[] COAEPKUT BBIBOJBI, IOXKEIAHUsS, CIUCOK
JUTEPATYpPHI U TIP.). 3 ATAIl: MPOBEPKA U KOPPEKIUS MOATOTOBICHHOTO MaTepHalia, OnpeaesieHue
MIPOJIOJDKUTEIIEHOCTH €r0 IEMOHCTPAIIUH.

Jl7is ycrenrtHoro OCBOEHHUS JMCUUIUIMHBI HEOOXOAMMO BBINIOJNHATH W JIPYTHE 3a/laHus
npenofaBarens. B ciydae BO3HHMKHOBEHHS BOMPOCOB MO HHUM MOXHO OOpaTUThCS K

nmpenoaaBaTCIro B 4acChbl KOHCYJ'II)TaIII/If/'I WJIN Ha 3aHATHH.

4.4. IlpakTH4yeckas NOAroOTOBKA
IIpakTHyeckas MOArOTOBKA PEANU3YETCsl IMYTEM IPOBEIEHUS INMPAKTUUYECKUX 3aHITHH,
npeaycMarpuBaronmx y4dacTue 06yqa}0mp1xcs{ B BBIIIOJIHECHHUHN OTACJIBHBIX 3JIECMCHTOB pa60T,
CBSI3aHHBIX ¢ Oyay1el mpopeccuOHaNbHOMN AESITEIbHOCTHIO.

OO6beM 3aHaTHil B hopMe MPaKTHIECKON TOATOTOBKM COCTaBIsAET 72 yaca.

Buj 3ansiTust Tema 3anaTus KoanuecTB dopma Koanl
0 4acoB NpOBeIeHUs KOMIIeTeHIH
"

[IpakTnueckoe | 3HaYeHHE U POIb 8 Joxian NYyK-1
3aHsTHE | MaTE€MaTHUKHU B HAY4YHOU

U IIPaKTUYECKON

JIeSITEJIbHOCTH.
[Ipaktuyeckoe | MaTtpuunas anre0pa. 8 KoHnTponbHas NYK-1
3aHsTHE 2 pabota
[IpakTnueckoe | DIeMEHTHI BEKTOPHOM 8 KoHnTponsHas NYK-1
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3aHsaTHE 3 anreOpsl. pabota
[Tpaktrueckoe | CucTEeMBI IMHEHHBIX 6 KontponbHas NYK-1
3aHsaTue 4 anreOpandecKux pabora

YpaBHEHUH.
[IpakTudeckoe | AHanUTHYECKAs 6 Pemenne 3anau NYyK-1
3aHsTHE 5 reoMeTpHust Ha

TJIOCKOCTH
[IpakTrueckoe | AHanmuTHYECKas 8 Pemtenue 3amay NyK-1
3aHATHE 6 TreOMETpHUs B

IPOCTPAHCTBE
[IpakTuyeckoe | DIEMEHTHI TEOPHH 8 Pemienue 3anau NYyK-1
3aHstue 7 MHO>KECTB.
[Ipaktuueckoe | OyHKIMHU OJTHOM 10 Pemrenue 3amau NYyK-1
3aHATHE 8 HE3aBHCUMOM

IIEPEMEHHOM.
[Tpaktnueckoe | JAuddepennunanpaoe 10 Pemenue 3anau NYK-1
3aHsTHE 9 ucuuciIeHne GpyHKuuu

OJHOW HE3aBUCHUMOU

IIEPEMEHOM.

5. yqeﬁHO-MeTOIlI/I‘{eCKOC, mlq)opMaunomloe U MAaTEPUAJTBHO-TCXHUYIECCKOC odecneuyeHue

JAUCHHUIIIMHBI

5.1 OcHoBHas1 JiuTEepaTypa

1. Tlono A.M. UudopmaTrKka U MaTeMaTuKa [DIEKTPOHHBIA pecypc]: yueOHOe Tocodue is
CTYACHTOB BYy30B, 00yuatommxcs o cnenuaibaoctu «FOpucnpyaenmus» (030501) / ITonos A.M.,
Cornukos B.H., Haraesa E.I1. — Onextpon. TekcroBsle nanubie. — M.: KOHUTU-ITAHA, 2014.
— 302 ¢. — Pexum noctyna: http://www.iprbookshop.ru/7039. — 9BC «IPRbooks»,

2. Owmnenko O.B. Marematuka : ydeOHoe mocobue / Punmmenko O.B.. — MuHCK
PecnyOnmkanckuii MHCTHTYT TipodeccrnoHanmbHOro obpaszoanus (PUIIO), 2019. — 268 ¢. —
ISBN 978-985-503-932-8. — TekcT : 21eKTpOoHHbIH // DnekTpoHHO-0MOnuoTeyHas cuctema [IPR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/94336.html

3. Iankmua A.C. 3agauu ¢ pemICHUSMH TIO0 BBICIICH MaTeMaTHKe, TEOPHH BEPOSTHOCTEH,
MaTEeMaTUYeCKOW CTaTUCTUKE, MATEMAaTUUYECKOMY MPOTrpaMMHUPOBAHUIO [DIEKTPOHHBIN pecypc]:
yueOHoe mocobue nns OakanaBpos / Illankun A.C., llankua B.A. — DneKTpoH. TEKCTOBBIE
manHele. — M.:  JamkoB wu K, 2016, — 432 c¢. — Pexum pgocryma:
http://www.iprbookshop.ru/5103. — 5BC «IPRbooks»

4. Orosa H.B. Bricmas matematuka. J{uddepennuanpasie ypaBHEHUS : y9eOHO-METOIMYECKOE

nocobue / FOrosa H.B.. — HoBocubupck : HoBocubupckuil rocy1apcTBEHHbIH TEXHUYECKUN
yausepcuretr, 2020. — 28 c. — ISBN 978-5-7782-4111-4. — TekcT : 3IEKTPOHHBIN //
DNeKTPOHHO-OUOIMOTeUHAS cucremMa IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/99175.html
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5.2 lonoiHuTeIbHAS JIMTEPATYypPa

1. bBoromonoB, H. B. Maremaruka: y4eOHuUK nansi mpukiagHoro OakamaBpuara / H. B.
Boromornog, I1. . Camoiinenko. — 5-e u3., nepepad. u qom. — Mocksa: U3narensctBo FOpaiit,
2019. — 401 c.

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

3. Kpacc M.C., UynpeioB b.I1. MaTemaTuka aiisi 5KOHOMUCTOB y4eb. ocoOue Jisl By30B. —
CII: [Tutep, 2014.

4. Kpemep H.II. Bricmias maTemaTuka i SKOHOMHUYECKUX crienuanbHocTel. (1 u 2 gactn) —
M.: Briciiee o6pa3zoBanue, 2015.

5. TarapamkoB O. B. Marematuka miiss 3KOHOMHUCTOB. IIpakTukym: ydeOHOE mocoOue Juist
akagemuueckoro OakanaBpuata / O. B. TartapuukoB [u ap.]; mox obmedt pemaxiueit O. B.
TatapaukoBa. — Mocksa: U3narensctBo FOpaiit, 2019. — 285 c.

6. I[Hunaues, B. C. Maremaruka: y4eOHUK u npakTukym it By3oB / B. C. lllumaues; mox
penakmueii A. H. TuxonoBa. — 8-¢ m3., mepepad. u gormn. — Mocksa: U3natenscrBo KOpaiiT,

2019. — 447 c.

5.3 IlpoeccnonanbHbie 0a3bl JAHHBIX M HHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

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

www.garant.ru — CrnpaBouHas npaBoBasi cucreMa «['apanm.

2

3. www.consultant.ru — CrnipaBounast npaBoBas cuctema «Koncyabrant ITmocy.
4.  www.edu.ru — Poccuiickoe oOpa3oBanue. @enepanbHblil MOPTAL.
5

WWw.Mmvd.ru — MuHrCTepCcTBO BHYTpeHHUX Jien Poccuiickoii deaepanuu.

5.4 MarepuaibHO-TeXHHYECKOE U MPOrPaMMHOe odecrieyeHue (JIMIEeH3NOHHOE U CBOOOTHO

pacnpocTpansiemoe)

HaunmenoBanne HaumeHnoBanne OcHaleHHOCTH CHeUaTbHbIX Ilepeuyenn

AMCHMILINHBI CrenuaJbHBIX NoMelIeHHi 1 TIOMeLeH il ISt JULEH3HOHHOTO

(Momys), ToMeIleHui 1 CaMOCTOSITEJIbHOW PaGoThI NPOrpaMMHOI0

NPAaKTHK B TIOMeIeHu 115l olecreyeHns.

COOTBETCTBHH C CaMOCTOATeJIbHOH

Y4eOHBIM padoTsI

TJIAHOM

b1.0.09 Kabuner VYuebnble MecTa, 000pyJOBaHHbIE Microsoft Windows XP

MatemaTuka MaTeMaTHKH OouHO# Mebenbio, pabodee MecTo Microsoft Office
TIpernoIaBaress B cocTaBe crol, cryi, | Kaspersky Endpoint ms
TyM0a, KOMITBIOTEp C BBIXOJOM B OusHeca
CeTh MHTEPHET, 3KPaH, Koncynprantllntoc
MYJIbTHMEINHHBIN TIPOSKTOP, AdobeReader
TEJICBU30P, TEMATUYECKHUE CTCH/IBI, Cisco WebEXx
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MPE3eHTALMOHHBIN MaTepran Wndopmaunonno-

KOMMYHHKAIIMOHHAS
VYuebnble MecTa, 000pyJOBaHHEIE wiatpopma «Chepym»

Aynuropus s OJI04YHOI MeOEIbI0, KOMITBIOTEPaMH C

CaMOCTOSATETBHON BBIXO/IOM B CE€Th HHTEPHET,

paboTHI MHOTO(YHKIIMOHAIFHOE YCTPOHCTBO

6. MeToanueckne yKazaHus JJisl 00y4aIOMIUXCS M0 OCBOEHUIO TUCHMILIUHbI

6.1 3aHATHSA JTEeKIMOHHOI0 ¥ CEMHUHAPCKOro (MMPaAKTUYEeCKOr0) TUIIOB

MeTtoauueckue yka3zaHus s 3aHATUH JIEKIIMOHHOTO THUIA. B X0/1e JIeKIIMOHHBIX 3aHATUN
oOyuyaromeMycss HEOOXOJMMO BECTH KOHCIEKTHpPOBAaHUE Yy4yeOHOro marepuaia, oOpamaTth
BHUMAaHHE Ha KaTerOpUH, POPMYIHPOBKH, PACKPHIBAIOIINE COACP)KAHUE TEX WIIM MHBIX SBJICHUN
U TPOLIECCOB, HAy4yHbIe BBIBOJBI M NpaKTHUECKHe pekomeHaauud. Heobxomumo 3amaBaTh
MPENoAaBaTeNl0 YTOYHSIONUE BOMPOCHl C LEIbI0 YSCHEHHS TEOPETHUECKUX MOJIOKEHUH,
pa3pelieHus: CHOPHBIX CUTYaIHil.

Lenecoobpa3Ho gopabaTbBaTh CBOW KOHCIIEKT JICKIIUH, JeJasi B HEM COOTBETCTBYIOIINE
3allUCU U3 OCHOBHOM M JIONOJIHUTEIBHOM JINTEpATyphbl, PEKOMEHIOBAHHOM IIPENOJaBaTeIeM U
PeyCMOTPEHHON Y4eOHOM MporpaMMon JUCIUILTUHBIL.

Metoauyeckue yKazaHus JUIS  3aHATUA CEMHHAPCKOTO  (MPAKTUYECKOro) —THIIA.
[IpakTuueckue 3aHATHS TO3BOJSIOT Pa3BUBATh Y OOYYAIOIIETOCS TBOPYECKOE TEOPETUUYECKOE
MBIILJIEHHE, YMEHHUE CAMOCTOATEIBHO U3y4yaTh JIMTEPATYPY, AHAIU3UPOBATH IPAKTUKY; y4yar
4eTKO (hOPMYIHPOBATh MBICIb, BECTH TUCKYCCHIO, TO €CTh MMEIOT HMCKIIOUUTENBHO BaKHOE
3HAYEHHUE B Pa3BUTUU CAMOCTOSITEIIBHOTO MBIIUICHHUS.

[TonroroBka K NpakTHYECKOMY 3aHSTHIO BKIIOYAeT nBa 3Ttana. Ha mnepBoM stare
oOydaromuiics IUIAaHUPYET CBOKO CAMOCTOSATEIbHYIO padoTy, KOTOpas BKIIIOYAET: YSICHEHUE
3a/laHdsl Ha CaMOCTOATEIbHYIO paboTy; MoAOOp OCHOBHOM M JOTMOJHUTENBHOW JUTEPaTypHhI;
COCTaBlieHHE TUIaHa pPaboOThl, B KOTOPOM OIPEAETSIOTCS OCHOBHBIE MYHKTBI MPEACTOSIIEH
IIOATrOTOBKH. CocraBienne miaHa AUCHUIUIMHUPYET W IMOBBIIIACT OPraHNU30BaAHHOCTL B pa60Te.
BTOpOfI OTall BKIIIOYACT HCIOCPEACTBCHHYIO IMOATOTOBKY K 3aHATHUIO, KOTOpasd HAYMHACTCA C
W3YYEeHHSI OCHOBHOU U JIOTIOTHUTENBHOU MuTepaTyphl. Oco00e BHUMaHUE MPU ITOM HEOOXOIMMO
o0paTHTh Ha COJAEpPKAHHE OCHOBHBIX MOJOXEHHUI M BBIBOJOB, OOBSICHEHUE SIBICHUIN U (aKTOB,
YSICHEHHE TPAKTHYECKOTO TPHIIOKEHHUS paccMaTPUBAEMBIX TEOPETHUYECKUX BOMPOCOB. Jlamee
CJICOYCT MOATOTOBUTH TE3HCHI IJIA BI)ICTyrIJ'IeHI/II\/’I II0 BCEM y‘—IC6HBIM BOIIpoCaM, BBIHOCUMBIM Ha
MPAKTUYECKOE 3aHSATHE WU MO TeMe, BEBIHECEHHON Ha TUCKYCCHIO (KPYTIIBIM CTOI), MPOayMaTh

MMPUMEPHI C LUCIIBIO o0ecrneueHrs TECHOM CBSI3H H3yqaeM0171 TEMBI C peanLHoﬁ ’KU3HBIO. I'0TOBACH
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K JIOKJIa/1y UJIH BBICTYIUJICHHIO B paMKaX HHTEPAKTUBHOU OPMBI (IUCKYCCHSL, KPYTJIBIH CTON), IpU

HEOOXOIMMOCTH CJICeayceT 06paTI/ITBCSI 3a [IOMOLIBIO K IMpEroaaBaTeIro.

6.2. CamocTosiTesibHAsA padoTa CTYJ1EHTOB

CamocrosrenbHas paboTa CTYJJCHTOB PEIYCMOTPEHA YUeOHBIM TJIAHOM I10 AUCIUILINHE
B 0o0beme 108 yacoB. CamocrosaTenbHas paboTa peanusyercs B paMKax MPOrpaMMbl OCBOCHUS
JTUCIUIUIMHBI B CIEAYOIMX hopmax:

- paboTa ¢ KOHCIIEKTOM 3aHATHs (00paboTKa TEKCTa);

- MPOpabOTKa TEMATUKU CAMOCTOSTEILHON pabOThI;

- HaIlMCaHUE KOHTPOJIbHOW PabOTHI;

- nouck uHopMmanuu B cetu «VIHTepHET» U IUTEpaTypeE;

- BBIMIOJIHEHUE UH/IMBUTyalIbHBIX 3aJaHHIA;

- MOJITOTOBKA K cJlaue 3a4eTa, 3a4eTa C OI[CHKOM.

CamocTosiTenbHast paboTa IPOBOJUTCS C LIEIBIO:

- CHCTEMAaTH3alluu U 3aKPETICHHS MTOJTyYeHHBIX TEOPETHUECKUX 3HAHUN U TMPAKTUIECKUX
YMEHHH 00y4aronmxcs;

- yriyOJeHus ¥ pacIiupeHHs TEOPETUYECKUX 3HAHUN CTYICHTOB;

- (opmupoBaHUs yMEHHMI HCHOJB30BATH HOPMATHUBHYIO, IPABOBYIO, CIPAaBOYHYIO
JOKYMEHTAIMIO, YIeOHYIO U CIICIIUANIBHYIO JIUTEPATYPY;

- Pa3BUTHA MO3HABATEIbHBIX CIOCOOHOCTEM M aKTUBHOCTH OOYYaIOIIMXCS: TBOPUECKOM
UHUIIMATUBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPIraHMW30BaHHOCTH; (OPMHUpPOBAHUE
CaMOCTOSITEIFHOCTH MBIIUICHUS, CIMOCOOHOCTEH K CaMOPa3BUTHIO, COBEPIICHCTBOBAHHUIO U
caMOOpTaHU3aINH;

- Pa3BUTHIO UCCIIEOBATENICKUX YMEHUH CTY/I€HTOB.

TexHonorus oOpraHuM3alMyd  CaMOCTOATENbHON paboThl  OOydYaroIMXCs  BKJIHOYAET
UCTIOJIb30BaHUEe WH(POPMAIMOHHBIX W MaTepHAIbHO-TEXHUYECKUX pPECcypcoB: OuOImMoTeka ¢
YUTaJIBHBIM 32JI0M, KOMITBIOTEPHBIE KIIACChI ¢ BO3MOXXHOCTBIO paboThl B MIHTEpHET, ayTuTOpHA
JUIS CAMOCTOSITENIbHON PabOTHI.

Ilepen BbIMONHEHHEM OOYYAIOUIMMUCS BHEAYJIUTOPHON CaMOCTOSTENBHOW paboThI
Iperno/iaBaTesb MPOBOJUT KOHCYJIBTHPOBAHUE TI0 BBITOJHEHHIO 3a/IaHUS, KOTOPBIA BKIIOYAET
[EeNb 3alaHusl, €ro COJACP)KaHUs, CPOKH BBIOJHEHHS, OPUEHTHPOBOUHBIA 0O0BEM pPabOTHI,
OCHOBHBIE TpeOOBaHHUS K pe3ysbTaTaM paboTbl, KPUTEPHH OLICHKH.

CamocrosaTrenbHas paboTa MOXKET OCYIIECTBIATHCS WHAMBUAYaIbHO WIM TPYIIAMH
o0yJaromuxcss B 3aBUCUMOCTH OT IeNd, 00beMa, KOHKPETHOW TEMATHKH CaMOCTOSTEIhHON

paboThl, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN 00yUYarOIIUXCS.
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KonTpons camocTosTenbHON paboThI CTYIEHTOB IIPEAYCMATPUBAET:

-COOTHECEHHUE CO/ICPKaHUS KOHTPOJIA C LESIMH 00yUeHHUS;

-00bEKTUBHOCTb KOHTPOJIS;

-BaJINIHOCTh ~ KOHTPOJIA  (COOTBETCTBHE IPEABSABISIEMBIX 3aJaHMM  TOMY, 4TO
IPEIOoIaraeTcsi IpOBEPUTH);

- depeHrannio KOHTPOIbHO-U3MEPUTENBHBIX MaTEPUAIOB.

@DopMBbI KOHTPOJISI CAMOCTOSATENBHON PabOTHI:

-IPOCMOTP U IPOBEPKA BBINOJIHEHHS CAMOCTOATENBHOM paboThI IIpenoiaBaTelieM;

-OpraHu3anus caMOIIPOBEPKH, B3aUMOIIPOBEPKH BHIIIOJIHEHHOTO 3aJ]aHUs B TPYIIIIE;

-00CyXIeHHE PE3yJIbTaTOB BBIIIOJHEHHON pabOThl HA 3aHATUH;

-IPOBEICHNE MUCBMEHHOIO ONPOCa;

-IPOBEJICHUE YCTHOTO OINpOCa; OpraHu3alust M IPOBEJACHHE HWHAWBUIYAIbHOTO
cobecel0BaHuS;

-OpraHu3anys U poBeJeHUE COOECe0BaHUs C IPYIIION.

7. MeTOIll/I‘leCKI/Ie PEKOMECHIAIINA 110 oﬁyqumo JMII ¢ OrpAaHHYCHHBIMHA

BO3MOKHOCTAMH 3I0POBbS U HHBAJIUIA0B

OOydeHue Mo JUCHUIUIMHE O0YYarOMIMXCsl C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbS
(maee — OB3) ocymiecTBisieTcss € y4eTOM OCOOEHHOCTEH MCUXO(U3HUECKOTO pa3BUTHA,
VH/IMBUyaIbHbBIX BO3MOXHOCTEH U COCTOSTHUSI 3I0POBbs TAKUX 00YYaIOLINXCSI.

Conepxanue 0Opa30BaHUS U YCIIOBUSI OpraHu3anuu oOydeHus, oOydarommuxcs ¢ OB3
OTIPEICTISIIOTCS  aJJalTUPOBAaHHON 00pa3oBaTeNIbHONW MPOrpaMMoOM, a JJIsi WHBAJUIOB TaKXKE B
COOTBETCTBUM C MHMBUYAJIbHOM MPOrpaMMOi peaObuInTaliy HHBAIU/A.

OcBoenne qucuUILIUHBI o0yyaromumucs ¢ OB3 MokeT ObITh OpraHM30BaHO Kak COBMECTHO
C ApyruMH o0y4aroMMUCS, TaK U B OTAEIbHBIX Tpymnax. [Ipeanonaratorcs cnenyanbHbIe yCI0BUS
JUIs TIOJTy4eHust oopa3oBaHus o0ydarormmucs ¢ OB3.

ITpodeccopcko-nienarornyeckuii coctaB 3HaKOMHUTCS € TICHXOJOTO-(pU3HOIOTHUECKUMU
0CcOOEHHOCTSAIMU OO0y4aromuxcss WHBaMMI0B U jul ¢ OB3, uMHIuBUAyalbHBIMU MpOrpamMMaMu
peadmIMTalyi UHBAIKMAOB (TIPH HATUYHH).

B kypce npenmnosaraercst HCIOIb30BaTh COLMAIBHO-aKTUBHBIE U Pe(IIEKCUBHBIE METO/IbI
00y4eHUs, TEXHOJOTHMHM COLMOKYJIbTYpHOH peadbWiuTanuy ¢ ULENbl0 OKa3aHWs IOMOIIM B
YCT@HOBJICHUH TOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHWH C APYTUMH CTYJI€HTaMH, CO3JaHUU
KOM(OPTHOTO TICHXOJIOTHUECKOTO KiIMMaTa B CTyAeHueckoi rpymme. [lombop m paspaboTka

yqe6HHx MaTCpUaIOB MIPOU3BOAATCS C YUYCTOM MPCAOCTABIICHUA MaTCpHalla B pa3JIMYHbIX (bOpMaXI
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ayJIualibHOW, BHU3YIbHOW, C HCIHOJB30BAaHHEM CIICIUATIBHBIX TEXHHYECKUX CPEICTB U
WH(POPMAIIMOHHBIX CUCTEM.

OcBoenne mucuuiuimHbl JunamMu ¢ OB3 ocymiecTBiseTcst ¢ HCIOIb30BAHHUEM CPENICTB
oOy4deHus: OOMmIEr0 W CHENUATBPHOrO Ha3HA4YeHUs (NMEPCOHAIBHOTO M KOJUICKTUBHOTO
UCIIOJIb30BaHUs). MarepualibHO-TEXHUYECKoe 00eCIeYeHUe MPeyCMaTpuBaeT MPHCIIOCOOICHUE
aynuropuit K Hy>kaam jui ¢ OB3.

dopma MPOBEACHUS aTTECTAMU I CTYACHTOB-UHBAIHUOB YCTAHABIMBACTCS C YYETOM
UHIIMBUIYaTbHBIX Ncuxodusndeckux ocodenHocte. s crynenros ¢ OB3 npenycmarpuBaercs
JOCTyIHAst popMa MPeOCTABICHHUS 3a/IaHHI KaK OI[CHOYHBIX CPEJICTB, @ UMEHHO:

— B MEYATHOM WMJIM 3JICKTPOHHOH (opme (A7 U C HAPYIICHUSIMHU OIOPHO-BUTATEILHOTO
amnmapara);
— B TICUATHOH (hOpMe MITH STICKTPOHHOM (hOpMeE C YBEITTMICHHBIM MPU(TOM H KOHTPACTHOCTHIO

(TS JTMIT C HAPYIIICHUSMU CITyXa, PeUH, 3PCHHUS);

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ[aHusI BCIYyX (JIJIS JIUI] ¢ HAPYIICHUSIMUA 3PCHHUS).

CryneHTaM ¢ WHBQIUMJAHOCTBIO YBEIMYMBACTCS BpPeMs Ha TOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[JIs TakuMxX CTyIEHTOB TMpemycMaTpuBaeTcs JocTymHas (opma
NPEIOCTABJICHHS OTBETOB Ha 33/IaHMHsI, @ UMCHHO:

— MMUCbMEHHO Ha OymMare Wil HaOOpOM OTBETOB Ha KOMITbIOTEPE (IUIS JIMI] ¢ HAPYIICHUSIMU
cllyxa, pedn);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCTIOIH30BAHUEM yCIYT aCCUCTEHTA (17151 JIHII
C HapyIICHUSIMHU OMTOPHO-ABUTaTEIHHOTO arnmapara);

— YCTHO (7151 JIUT] ¢ HAPYIICHUSIMH 3PEHHUS, OTIOPHO-/IBUTATEIILHOTO amrapara).

— npu HEOOXOAMMOCTU ISl OOYYaIOIIUXCS C WHBAIMAHOCTHIO TPOIEAypa OLECHUBAHUS

PE3yJIbTAaTOB O6yLIeHI/I$I MOZKET NPOBOAUTLCS B HECKOJIBKO 3TAIIOB.
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[Ipunoxenue 1

DoH/ OLICHOYHBIX CPEICTB
JJIS TEKYLIEero KOHTPOJISA ¥ IPOMEXKYTOYHOM aTTecTaluu
MPHU U3YYEHUH TUCHHUILIMHBI
b1.0.09 Maremarunka

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
3aza4, 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 MpU
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, KPUTUUECKUW aHAIIU3 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, I'MJILOEPTOBBI TPOCTPAHCTBA.

[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 UCUEPIBIBAIOIINMA 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»
TurnoBoii BapuaHT KOHTPOJIBHOU PaOOTHI.

3aganue 1. HaiiTu 3HaueHre MaTpUYHOIO MHOTOWICHA.

2 3 0
1. A>—2AT A+3,ecn A=|1 -2 -1]|.
0o 1 2
3ananue 2. Pemuth MaTpUyHOE ypaBHEHUE.
3 0
[25 4} -2 1
1. x- =
6 1 4 -5
-3 -2

3amanue 3. BpluCIUTh OMpenenuTenh 4eTBEPTOro MOpsaKa, MPEeIBAPUTEIBHO MOTYYHB
MaKCHMaJIbHOE YHCIIO HYJIeH B CTpoKe (cTonolre).

2 4 -1 2

-1 2 3 1
A =

2 5 1 4

1 2 0 3

3ananne 4. @upma BBINYCKaeT TPH BHIA NPOIYKIWH, HCIONB3YS IATH BUIOB CHIPHS.
3amaHbl: BEKTOp crpoca X = (X1, X2, X3); MaTpuna nopsaka 3X5 A=[aij] yAenbHbIX 3aTpat
pecypcoB (aij — pacxo[ J-ro BUJa pecypca Ha eIMHHMILY BBITYCKa | — TO BHJIA MPOAYKIHH); BEKTOP
IIeH pecypcoB c=(c1, €2, ..., C5). ONMpenenuThb: a) pacxod KaxJaoro pecypca, He0OX0AUMOTO st
YJIOBJIETBOPEHMSI CHpOca; 0) CTOMMOCTh KaXXI0ro pecypca (yAeabHble CTOMMOCTHBIE 3aTpPaThl,
NPUXOJSIIUECS Ha €IUHUILY BBIIYCKa NMPOIYKIMU KaKIOro BHJA); B) CyYMMapHBbIE 3aTpaThl Ha
pecypchl, HEOOXOIUMBIE [Tl YA0BIETBOPEHHS 3a/JaHHOTO CIIPOCa.
5 10 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

KouTpoJsbHas padora
10 TeMe «JIeMEHTBhI BeKTOPHOM a/1redpb»
TumnoBoii BapuaHT KOHTPOJIBHOU PaOOTHI.

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.

5x+8y—z=17
xX+2y+3z=1
2x-3y+2z=9

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

COBMCCTHOCTb.

1

X +4x2—3x3—6x =0
4

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

3
x, + 7x2 — 24x3 + 45x4 =-6

[Mxana n KpUTCpUH OLUCHHUBAHUA KOHTPOJbHBIX pa60T

IIkajia oeHUBAHUSA Kpurtepuu onenuBanus

«OMAUYHON OOyuatomuiics rmy0oKo U coiepKaTeIbHO PACKPBIBAET TEMY
KOHTPOJIbHON paboThI, HE TOMYCTUB OMUOOK. OTBET HOCUT
pa3BEpPHYTHIN M NCUEPIBIBAIOIINN XapaKTep.

«XOpOULON» OOyyaronuiics B 1I€JIOM pacKpbIBaeT TEMY KOHTPOJIbHOM

paboThI, OJTHAKO OTBET HE HOCUT Pa3BEPHYTOr0 U HCUEPIIBIBAIOLIETO
Xapakrepa.

«yoosnemeopumenvHoy | OOydaroUMiics B 1IEIOM PACKPBIBAET TEMY KOHTPOJIbHOU pabOThI U
JIOITYCKaeT psAJl HETOYHOCTEH, parMeHTapHO PacKpbIBaeT
COJIep’KaHUE TEOPETUUECKUX BOIIPOCOB WIIM UX PACKPBIBAET
CoJIeprKaTeIbHO, HO JOMYCKasi 3HaYUTENbHbIE

HETOYHOCTH.

«He OOyuatoniuiicst He BiajieeT BEIOpaHHON TEMOW KOHTPOJIbHON
yoosnemsopumenvHo» | paboTbl. Tema KOHTPOJIbHON pabOThl HE pacKphITa
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THUITOBBIE TECTOBBIE 3AJAHUA

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

1. Haiitu npou3BOAHYI0 PYHKIIUU Y =+/2X — —

2 1 2 2 1 2 1 2
0 Dy=—"-—2)y=/24+2 ) y=—outl ) y=—oao-=5
TBeT 1) Y 2% % )Y \fx 3 )Y AR )Y N ) HET

OTBCTA.

_ 2
2. Haiitn npomBo;[Hon byHKIIIN y =Xtg X

Otser 1) y' =tg°x+ 12) Y =tgx+ 13) y =tgix+ 29X
2cos cos® cos? x
4) y' = ZXA , 5) HET MPaBWIILHOTO OTBETA.
COS X

%
e

3. Haiitu npousBoaHy0 QyHKIUU Y =

Otser 1) y’=;,2) y'=; . 3) Y'=—1_2\/§ ,
24X (L++/X) 24X (L+/x)? (1+/x)?
4) y' = M, 5) HEeT NPaBUIILHOTO OTBETA.
(1+/x)?

4. Haiiti nntepBans! yobiBanus pyskmmn Y = 2—3X+ X,
Otser 1) (—0,—1) u (1,+), 2) (-11), 3) (-0,-1),4) (1,+), 5) HET NPABUILHOIO OTBETA.

HaiiTi MHTEpBANEI BOTHYTOCTH KPUBOH Y = 23X+ X°
Otsert 1) (-2,0) , 2) (-11), 3) (-,-1),4) (0,+), 5) HET MPaBUIBHOTO OTBETA.

_1-2%?
5. HaiiTi ropu30HTaIbHBIE ACHMIITOTHI KPHBO# X -1
OtBer 1) y=-2,2) y=2,3) y=0,4) y=1, 5) HeT npaBUIBHOTO OTBETA.
o . 1-2x?
6. HaiiTi BepTHKaIbHBIE ACHMIITOTHI KPHBOM Y = I
X —

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

[IIxama oreHUBaHUS TECTOBOIO 3aJaHUS

% BepHBbIX pelieHuil (0TBETOB) Ixkana oueHnBaHus
85-100% «OMIUYHOY

70-84% «xopouioy

51-69% «y0081emMEOPUMENILHOY
50% u meHee «He YO08NemE8opUmMeIbHO»
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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.

36




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
O6Hﬂpy>I(I/IBaeT 3HAHHE U MOHMMAaHHUE OCHOBHBLIX MOJ0XKEHUN JaHHOM
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'ICHI/II/I n3jaracmMoro.

«HE

YAOBJICTBOPUTCIILHO»

OneHka  «HEYJOBIETBOPUTENBHO»  CTABUTCSA, €CIM  CTYAEHT
OoOHapyKMBaeT He3HaHWE OOoJbIIel YacTH COOTBETCTBYIOLIETO
BOIIpOCa, JOMYCKaeT OLIMOKM B (OPMYJIHMPOBKE ONpPENEICHUN U
NpaBUJ, MCKaXAIOIIME MX CMBICH, OECHOPsI0YHO M HEYBEPEHHO
u3jaraer
MaTepual.

3. Iloka3aTe/iu OlleHNBAHUSI KOMIIETEHIMI HA 3Tanax ux GopMUPOBaAHUS

Oran

(yposen
b)

Kpurtepun oneHuBanus

Hey/10BJIETBOPUTE/Ib | YAOBJIETBOPUTEb XO0poIIo OTJIMYHO

HO

HO

YK-1 CniocobeH ocyuiecTBiIsATh MOUCK, KPUTUYECKUI aHATN3 U CUHTE3 UH()OPMAaLlUU, TPUMEHSTh

CHCTEMHBIN MOAXOM JJIsI PCICHUS ITOCTABJICHHLIX 3a1a4

3HATh OObyyaromuiics Ob6yuarommiics OO6yuaromuiics OO6yuaromuiics
JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET JI€MOHCTPHUPYET
MOJTHOE HETIOJTHOE JaCTHYHOE MOJTHOE
OTCYTCTBHE WIH COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
HEJIOCTAaTOYHOE CIIETYFOIIIX CIIETYFOIINX CIIETYFOIIINX
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COOTBETCTBHUE
CIIeTYFOIIHNX

3HAHUI:

OCHOBBI

Qg depeHInaIbHOTO
Y UHTETPATLHOTO
HCUYHCIICHUS U
TEOPHIO PSAIOB,
HEOOXOIUMBIC 1JISt

3HAHUM:

OCHOBEI

g hepeHIHaTBEHO
ro u
HWHTETPaTbHOTO
HCYHCJICHUS U
TEOPHIO PSIOB,
HEeOOXOAUMBIE IS
3a7a4 aHaIu3a

3HAHUM:

OCHOBEI

g hepeHIHaTbEHO
ro u
HWHTETPaTbHOTO
HCUMCIICHHS U
TEOPHIO PSIOB,
HEOOXOAMMBIE I
3a7a4 aHaIu3a

3HAHUM:

OCHOBEI

g depeHIHaTBEHO
rou
UHTETPAITBHOTO
HCYMCIICHHS U
TEOPHIO PSIOB,
HEO0OXOAMMBIE I
3a7a4 aHaIu3a

3a/la4 aHaIMu3a OKPYKaroIIero OKPYKAaroIIero OKPYXKAaroIIero
OKPY’KaIOIIero MUpa. | MUDA. MHDA. MHpa.
yMeTh OO6yuarommiics: He OO0yuarommiics OO0yuarommiics OO0yuaromuiicst
yMeeT JI€MOHCTPHPYET JIeMOHCTPHUPYET JIeMOHCTPHUPYET
WIH B HEMOJIHOE YaCTUYHOE MOJIHOE
HEI0CTaTOYHOU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CTETIeHH YMEET CJIETYIOIINX (139 {011150:¢ [ (S13% 0111704
HCIIOJIb30BATh YMEHUU: YMEHUH: YMEHUU:
METO/IbI HCIIOJIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BATh
i epeHInanbHOTO | METOBI METO/IbI METO/IbI
Y UHTETPATLHOTO muddepennmanbio | qudpepeHnmnanbio | auddepeHIuanbHO
VCUUCIICHUS U rou rou rou
TEOPUIO PSAAOB LIS HMHTErpajibHOrO UHTETPAIbHOTO UHTETPAIBHOTO
aHaJM3a 3a/1a4 VCYHCIICHUS U VCUHUCIICHUS U WCUUCIICHUS U
npodeccuoHaNbHOM | TEOPHUIO PSAAOB JUISL | TEOPHUIO PSAOB JUISL | TEOPUIO PSIIOB AJIs
JeSITeTbHOCTH. aHaM3a 3a/1a4 aHamM3a 3a/1a4 aHamM3a 3a/1a4
npodeccuoHanbHo | podeccuoHalbHO | TPO(HEeCcCHOHATBHO
U 1eITeNbHOCTH. U IeATEeNbHOCTH. U IeATEeNbHOCTH.
Baagerb | OOyuarouuiics He OO6yuaromuiics OO6yuarommmcest OO6yuatrouuiics
BJIQJICET WJIH B BIIQJICET JIOTTy CKaFOTCS CBOOOJTHO
HE/0CTaTOYHOU B HETOJIHOM HEe3HauUTeIbHbIE IpUMEHSET
CTEIIEHU o0Bbeme u OLINOKH, IIOJIyYEHHBIE
BJIaJICET: MPOSIBIISIET HETOYHOCTH, HaBBIKH, B
HaBBIKAMU HE/IOCTaTOYHOCTh | 3aTPYIHCHUS, MIOJTHOM 00beMe
MIPUMEHEHHUS BJIQJICHUS: YaCTUYHO BIIAJICET: | BIaJIEeT:
MaTeMaTHIECKOTO HaBBIKAMU HaBBIKAMU HaBBIKAMU
amnmapara ams MIPUMEHEHHUS MPUMEHEHUS IpUMEHEHHUs
OCYIIECTBIICHHS MaTeMaTHYeCKOTO | MaTeMAaTHYECKOTO | MaTeMaTUYECKOTO
npodecCHOHANbHBIX | ammapara Jyis anmapara Jss amnmapara Jsis
3ajad. OCYTIECTBIICHHS OCYTIECTBIICHHS OCYIIECTBIICHHS
npodeccHOHaNbHBI | MPO(ECCHOHAIBHBI | MPO(hECCHOHATBHBI
X 3aJ1a4. X 3aJ1a4. X 3a/1a4.
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