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1. Ilesiu m 3a1a4M OCBOEHHUS IUCIUILIMHBI

]_[CJ'IBI-O OCBOCHUS IUCHUITJIINHBI ((MaTeMaTI/IKa» SABIIACTCA (bOpMPIpOBaHI/IC y CTy,I[eHTOB
COBpeMeHHBIX 3HaHI/II>'I u YMGHHﬁ, CBA3aHHBIX C OCHOBHBIMU ITOHATUSIMHU U METOJaMHU HHHCﬁHOﬁ
aﬂFerbI n aHaJIHTH‘-IeCKOﬁ FeOMeTpI/II/I, OCHOB MAaTr€MaTH4CCKOIo aHajinu3a, HCO6XO[[I/IMBIX HpI/I
I[aJ’IBHeﬁH.IeM OCBOCHHUU CIICIIHAJIBHBIX JUCIUIIINH, CBA3AaHHBIX C HpO(i)eCCI/IOHaJIBHOI‘/JI
NCATCIIBHOCTBIO 6aKaJIaBpa JAHHOT'O HaHpaBJ’ICHI/Iﬂ.

Kpr MaTEMaTUKU SABJIACTCSA (by'HI[aMCHTaJ'IBHBIM KYpCOM, H606XOI[I/IMBIM JIs1 OBJIAACHUA
TeOpeTI/I‘IeCKI/IMI/I nu HpaKTI/I‘IeCKI/IMI/I 3HaHUAMH, JICKAIIIUMHU B OCHOBEC 06H_[eHay‘-IHBIX JUCIIUIIIINH,
HpI/I OIIMCaHHUU paSHI/I‘-IHBIX KOJIMYCCTBCHHBIX H KAaYCCTBCHHBIX COOTHOmeHHﬁ. MaTeMaTI/IKa
SABIIACTCA HE TOJBKO Cpe,Z[CTBOM pCHICHI/ISI MNPUKIAIHBIX 3ada4, HO H 06H_I€HpI/IH5ITI)IM
YHI/IBCpcaHBHBIM A3BIKOM HHYKI/I, IIPUMCHACMBIM BO BCCX O6J'IaCT$IX ‘ICHOBG‘ICCKOﬁ ACATCIIBHOCTU.

MaTeMaTI/IKa CJ'Iy}KI/IT OCHOBOﬁ nu I/IHCTPYMCHTOM IJIA ITIOATOTOBKH CTYZ[GHTOB K I/I3y‘-ICHI/IIO
pa3J’IH‘~IHBIX JUCHUIIIINH, CBA3aHHBIX C aHAJIN30M, HpOFHOSI/IpOBaHI/ICM nu HpI/IHﬂTI/IeM peIHeHI/Iﬁ B

Ppa3IMIHbIX o0macTIx rocyaapCTBCHHOTO YIIPABJICHUA.

2. MecTo IMCHUIIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM POrpaMMbl
Juciumnaa «MaTemMaTHKay OTHOCHTCS K TUCHUILIMHAM 0053aTelIbHBIM YacTH 0Jioka b1
«Jductunnunsl (Moaynu)» yuebHoro ruiana, cornacio ®I'OC BO s HanpaBieHus TOATOTOBKU

38.03.04 'ocynapcTBEHHOE U MYHULIUIIAJIBHOE YIIPABIICHUE.



3. [lnannpyeMble pe3y/ibTaTbl 00y4eHus

Kox 1 HanmeHnoBanue

Kon n HauMeHoBaHue HHAUKATOPA

Iliianupyemble pe3yabTaTbhl 00yUeHUs

KOMIIETEHIM U aoctuxkennsi komnerenuun (MJIK)
3HATB: OCHOBHBIE 3TaIlbl Pa3BUTHS MUPOBOM (prU10cOPCKON MBICIH;
OCHOBHBIC TMPOOJEMBI, TCOPUH W METOABl (UIOCOPHUH, COACpPKAHHEC
COBPEMEHHBIX (PHUIT0CO(PCKUX TUCKYCCHUH TTO MpoOIeMaM 001IeCTBEHHOTO
pa3BUTHS, OCHOBHBIC  (PmIOCODCKHE TIOHATUS H  KATCTOPHH,
3aKOHOMEPHOCTH Pa3BUTUS IPUPOJIbI, OOIIECTBA U MBIILICHUS.
NYK-1.1. AHanu3upyert 3a/1a4y, P P PHPOJIB], OB . .
YMerhb: ncnonb3oBath GuiIocockuil MOHATHIHHO-KATETOPHATLHBIN
YK-1 Cooco0OeH | Boienss ee 0a30BbI€ COCTABIIIOIINE.
anmapar, OCHOBHBIE MNPUHIMMBI (umocodhun B aHAIM3E U OLICHKE
OCYLIECTBJIATh IIOUCK, NVYK-1.2. OcymecTBisier TIOUCK, . .
. COIMATILHBIX MTPOOJIEM | TIPOIIECCOB, TEHACHIIHNMA, (PAKTOB, SIBJICHUN B UX
KPUTHUYECKHUI aHallu3 U | KPUTUIECKU OLICHUBAET, 00o01aer,
BO3MOXXHOM IPOTHO3UPOBAHUU; TPUMEHATH METOJIbI U CPEACTBa
cuHTe3 HH(pOpPMaIHH, | CHCTEMATH3UPYET u pamxupyer

MPUMEHSITh
CHUCTEMHBINA OIXO0/
IUIA penieHust

IIOCTABJICHHBIX 3aaa4

uHpopmaiuo, Tpedyemyro s peleHus
[MOCTaBJICHHOM 3a/1a4H.

NVYK-1.3. PaccmaTpuBaet u npeajiaraet
palnoHaIbHbIC BapUAHTHI perieHus
MMOCTaBJIECHHOMN 3a/1a4u, UCIIONb3Ys
CHUCTEMHBIN MOJX0/, KPUTHYECKH OLICHUBAET
UX JJOCTOMHCTBA U HEJOCTATKHU.

TIO3HAHUS JJISl MHTEJUICKTYaTIbHOTO PAa3BUTHUS, TIOBBIIICHHUS KYIbTYPHOTO
YpPOBHS, TPO(ECCHOHATBHOW KOMIIETEHTHOCTH; (OPMHUPOBATH U
apryMEHTHPOBAHO OTCTAaUBaTh COOCTBEHHYIO IMO3HUIMIO IO Pa3IMYHBIM
npobaemam ¢pusnocopuu.

Buagers: npuemMamMu npuUMEHEHHS TPUHITUIIOB, 3aKOHOB M KaTErOpHH,
HEOOXOIMMBIX JUIs OLIEHKU ¥ TOHUMaHUS IPUPOJIHBIX SBICHUM,
COIMAITBHBIX M KYJIBTYPHBIX COOBITHH, TPHEMaMH BEJICHHSI TUCKYCCHH U
HOJIEMUKH [0 MUPOBO33PEHUYECKOH NMpobiieMaTHKe, N3TI0KEHUs
COOCTBEHHOM MO3UIINY; HABBIKAMH BOCTIPUSTHS M aHAIIN3a TEKCTA,
uMeroIero Gpuiocodckoe copepkanue; eI0CTHON KapTHHON MHpa,
MHPOBO33PEHUEM, AUATEKTHUECKUM U CUCTEMHBIM B3IJIA0M Ha OOBEKT
aHaJIM3a.




4. CTpyKTYypa " coaepkaHue TUCHUILIUHBI (MOYJIs1)

4.1 O0beM JMCHUIIMHBI M BU/IbI Y4eOHOH padoThl

Buabl yueOHol padoThl

O0BeM B yacax

216 (6 3a4eTHBLIX eTUHMI)

OO61ast TpyA0€MKOCTh TUCHUTUTMHBI 1 cemecTp 2 cemecTp

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

KonrakTHas paboTta o0yqarommxcs ¢ 108 108

npenojaBaresieM (BCero)

AyautopHas pabora (Bcero), B TOM 4HCIIE: 108 108

Jlexuuu 18 18

CemMuHApHI, MPAKTHYECKUE 3aHATHUS 36 36

JlaGopaTopHbIie pabOThI

Bueayauropnas padota (Bcero): 54 54

B TOM YHUCJIC:

KOHCYJIbTAIIMS 110 AUCIUIIIINHE

CamocrosTenbHas paboTta o0yyaronuxcs (BCero) 54 54

Bua npomexxyTo4uHOM arTecTaluu 3auer 3adeT ¢ OLEHKOMH

oOyuaronierocs




4.2 TemaTHyecKH NJIaH JUCHUIIIAHBI

HaumeHoBaHue pa3/iesioB U TeM Buabl yueOHo# padoThl, BKJIKYAs CAMOCTOSTEIbHYIO PadoTy Komnerenuun
00y4yaoIMXcs M TPYA0EMKOCTh (B yacax)
Bcero N3 Hux ayauTopHbIe Camoct | Kypco | Konrpo
3aHATHA OSITEeJIbH Bast JbHasA
-9 = ast padora | padora
= o 15}
3 2 S padora
= = B
@ = 2 3z 2
= =) 5}
£ =) = &
5} =1 = =
= S = =i
S g 9
< ="
= s 3
= =
3HaueHue U poJib MAaTEMAaTUKH B HAYYHOH U 24 6 8 10 YK-1
IIPAKTHYECKON IEATEIbHOCTH.
Marpuynas anreopa. 22 4 8 10 YK-1
DNeMEeHTHI BEKTOPHOU alireOphl. 22 4 10 YK-1
CucreMpl JUHEHHBIX  anreOpanvyecKux 22 4 6 12 YK-1
YPaBHEHHUH.
AHanutuyeckas FeoMeTpUs Ha INIOCKOCTH 22 4 6 12 YK-1
AHnanurnueckas reOMETPHUSI B 26 4 8 14 YK-1
IPOCTPAHCTBE
DNEeMEHTHI TEOPUH MHOXKECTB. 26 4 8 14 YK-1
OyHKIIUU OJIHOM HE3aBUCUMOI 28 4 10 14 VK-1
IIEPEMEHHOM.
HuddepenunanbHoe HCYHCIICHHE 28 6 10 12 YK-1
(GYHKIIMU OHOM HE3aBUCUMOM IIEpEMEHOI.
216 36 72 108

HToro no pucuumnjinge




4.3 CopneprxaHue U CHUUILIMHBI

Jlexnus 1.

Tema. 3HaueHHe U POJIb MATEMATHKHU B HAYYHON U NPAKTUYECKOI 1eATeJILHOCTH.

Kparkoe conepxanue nekuuu

HcTopruyecku COCTaBHBIE YaCTH MAaTEMATUKU: apU(PMETHKA U T€OMETPHS BBIPOCIIHU, U3 HYXK]T
IPAaKTUKU, U3 HEOOXOIUMOCTH MHJIYKTUBHOI'O PEIIEHUs Pa3IUuYHBIX MpakTHUecKuX 3anad. Ilpu
CO3JAHMHM TEOPETHYECKMX OCHOB MAaTEMATHKH, OCHOB MAaTEMaTHKM KaK Hay4HOIO S3bIKa,
(opManbHOTO A3bIKA HAYK, PA3IMYHBIX TEOPETHUECKUX MOCTPOCHUH CTAIHN BaKHBIMHU DJIEMEHTAMHU
pasnu4Hble 0000IIEeHUsT W aOCTpakUUHU, HCXOJAIIME W3 ITHX MPAKTHYECKHX 3a1ad, U HX
MHCTPYMEHTApHUSL.

Maremartuka cTajia He IpOCTO JIMILB MOJIE3HBIM IIPAKTHYECKUM allapaToM, HO U OCHOBHBIM
MHCTPYMEHTOM BBISBJICHHMS BHYTPEHHEW CYIIHOCTH SIBJICHMA U IPOLIECCOB, IOCTPOCHUS
Pa3IMYHBIX TEOPETUYECKUX BBIBOJIOB, (POpPMaTbHBIX OCHOBAHUH HAYK.

OcHOBOI1 pa3BuTHsI MaTeMaTHKU B XX BeKe CTall c(OPMHUPOBABIIUICS (HOPMATLHBIN SI3BIK
mudp, CHUMBOJIOB, ONEpalMii, I'eOMETpUYECKUX OOpa30oB, CTPYKTYp, COOTHOLUCHUH s
(bopMaIbHO-JIOTHYECKOT0 OMMCAHUS JeHCTBUTENBHOCTH, - TO €CTh C(OpMHUPOBAJICS (HOPMaNbHBIH,
Hay4yHBIA S3bIK BCEX OTpaciiell 3HaHUS, B IEPBYIO OUYEPE]b, €CTECTBEHHOHAYUHBIX. DTOT SI3bIK
YCIIELIHO MCIIOJIb3YETCsl B HACTOSIILIEE BPEMS U B JIPYrUX, "HE €CTECTBEHHOHAY4YHBIX" 001acTsX.
SI3pIK MaTeMaTHKU — 3TO MCKYCCTBEHHBIM, (pOpManbHBIM S3bIK, CO BCEMH €ro HeI0CTaTKaMH
(HampuMep, MaJioi 00pa3HOCTHIO) U IOCTOMHCTBAMH (HapUMeEp, CKATOCThIO OMMCAHUS).

[Tono>xeHne MaTeMaTUKH B COBPEMEHHOM MHUpE J1aJeKO HE TO, KAKUM OHO ObUIO CTO WM
JaXe TOJIbKO COpPOK JIeT Haszaa. MaremaThka IpeBpaTuiach B IOBCEIHEBHOE OpyIue
UccleioBaHus B (U3MKe, acTPOHOMMH, OWOJIOTHUHM, WH)XEHEPHOM JieJie, OpraHu3aluu
IPOM3BOJICTBA M MHOTHX JIPYTHX 00JaCTAX TEOPETHUECKON U MPUKIIAJHOM AedTelbHOCTH. MHOTHE
KpYIIHbIE Bpaul, SKOHOMUCTHI U CIIELIUATIUCTBI B 00J1aCTH COLUAIbHBIX UCCIEIOBAHUNA CUUTAIOT,
YTO JAJIbHEWIIUI Mporpecc UX AUCHUIUIMH TECHO CBA3aH ¢ 0ojiee HIMPOKUM U MOJTHOKPOBHBIM
UCITOJIb30BAaHUEM MaTeMaTHUECKUX METOJ/I0B, YeM 3TO ObLIO 10 HacTosiero BpemeHu. He 3ps
IPEYECKUE YUEHBIE TOBOPUIIN, UTO MaTEMATHKA €CTh KJIIOU KO BCEM HAayKaM.

Marematuka cofepX UT B cebe 4YepThl BOJEBOM NEATEIbHOCTH, YMO3PHUTEIBHOTO
paccy X JIeHHUs M CTPEeMJIEHHs K 3CTETUYECKOMY COBepUIeHCTBY. Ee OCHOBHBIE U B3aHMMHO
IPOTHBOIOJIOXKHBIE 3JEMEHTHl - JIOTMKA M HMHTYWIUS, aHAJIW3 W KOHCTPYKIHs, OOIIHOCTH U
KOHKpPETHOCTb. MaremaTuka BCTpEYaeTcs M UCIHOJb3YETCS B IIOBCEJHEBHOM KHU3HH,
CJIeIOBATENbHO, ONPE/IeIEHHbIE MaTEMaTHUE€CKHE HaBbIKU HY>KHBI KQKJIOMY YEJIOBEKY.

MaremaTndeckne 3HAHWS W HaBBIKHA H@O6XO)II/IMI)I MMPAKTUYCCKU BO BCEX npO(beccm{x.

8



IIpesxne Bcero, KOHEYHO, B TEX, YTO CBA3aHBl C €CTECTBEHHBIMM HAyKaMH, TEXHUKOM H
HSKOHOMHKON. MaTeMaTHKa SBISETCSA S3bIKOM €CTECTBO3HAHUS U TEXHHUKH U MOTOMY npodeccus
€CTeCTBOMCIIBITATENII M HWH)KEHepa  TpeOyeT  Cepbe3HOr0  OBJIAJCHUA  MHOTHMHU
npodeCCHOHATIBHBIMU CBEICHUSIMM, OCHOBAaHHBIMM Ha MaremaTuke. BoeHHass 0e30macHOCTS,
SKOHOMMYECKasd M TEXHOJOTMYECKas HE3aBHCHUMOCTb CTPAaHBl 3aBUCAT OT MaTeMaTH4eCKOU
IPAMOTHOCTH €€ TpaxJaH, IIPUYeM OCHOBHOM MacChl, a HE OJIMTHOW TIpynnsl. TpyaHo
NEPEOLIEHUTh BAXKHOCTh MAaTEMAaTHKHM, MATeMaTHYECKOW 0Opa30BaHHOCTH M MaTEeMaTUYECKOH
KYJIBTYpPbl B COBPEMEHHOM Mupe. Bcd coBpemeHHas Hayka INPOHHM3aHa MAaT€MaTUYECKUMU
METOJaMHU ¥ MaTEMaTUYECKUMH UJIEIMU.

MareMaTiueckoe  MOAETUPOBAaHME  JOJDKHO  CTaTh  OOS3aTENbHBIM  JTaroM,
NPEIIECTBYIONIMM TPHHITHAIO JIIO0OTO OTBETCTBEHHOTO pelIeHUs. JIOCTHKEHHS COBETCKO-
POCCHICKOM MaTeMaTH4ecKOH HayKM M MaTeMaTU4ecKoro oOpa3oBaHHs OOILEU3BECTHBI U
oO1ienpu3HaHHbl. IMEHHO OHU CTajlu OCHOBOM MHOI'MX peajbHbIX yclexoB Poccun coBeTckoro
nepuoga. Poccuiickas mMaTeMaTHyecKas IIKOJIA OKa3aja CEpbe3HOE BIMSAHME M Ha DPA3BUTHE
MHUPOBOW HAyKH M 00pa30BaHUs BO BTOpPOM mosioBuHE XX Beka. Ee y4eHHKOB MOKHO BCTPETUTh
BO BCEX CKOJBbKO-HUOYIb KPYIHBIX HAyUHBIX LIEHTpax IUlaHeTbl. HO cerogHst Mbl ¢ ropeusio
Ha0Jr01aeM 3HAUYUTENIBHOE CHIDKEHHE MaTeMaTHyecKoil 0Opa30BaHHOCTH HAIIEro OOIIecTBa,
IIaJICHUE €ro MaTeMaTU4eCKOM KyJIbTypbl. MHOIOYMCIEHHBIE TaK HA3bIBA€MbIE WHHOBALUU
paspymarT Tpaguluu

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

Kpatkoe copepxanue JeKIuu

Martpuueid pasmepa mxn Ha3bIBaeTCs YHOPSAOYEHHas MpSAMOYrojbHas Tabnuua (Win
MacCHB) 4YHCEJl WIN CHMBOJIOB, COJAEpKallas m CTPOK M n cronbnos. Yucna, BXxondmue B
OTNKCaHHE MaTPHIIbI, Ha3bIBa€Mble €€ 3JIEMEHTaMH (MJIM KOMIOHEHTAMH), XapaKTepU3yIOTCs Kak
CBOMM 3Ha4yeHHEM, TaK M HOMEpPaMU CTPOK M CTOJIOLIOB, HAa MEPECeYeHUH KOTOPBIX OHHU
pacmosoKeHbl. Y ClIOBUMCS 0003HAYATh AJIEMEHT MaTPUIIbl, PACTIONOKEHHBIHN B 1 -i CTPOKE U ] —M
cronbIe, Kak a;j, a caMd Martpuibl Oygem 0003Ha4YaTh 3arjaBHBIMH OyKBaMH JIATHHCKOTO
andasuTa, HapuMep, A.

Yuciia m, N 1 MXN Ha3bIBAIOTCS pa3MEPAMH MaTPHIIBIL.

Hapx mMaTpuniamMu MOKHO BBITIOJHATE apudMeTHueckue onepanuu. CioxeHrne 1 BBlYUTaHUe
MaTpHULl CBOAMTCA K COOTBETCTBYIOIIMM ONEPALMSAM HaJ MX yieMeHTaMu. CaMbIM IJIaBHBIM
CBOMCTBOM 3THUX OIE€pallUi ABIISIETCS TO, YTO OHU OINPEEIEHBI TOIBKO JJII MATPULL OAMHAKOBOTO
pa3mepa. Takum o0pa3om, BO3MOKHO ONPEIENIUTh ONEPAlliU CIOKEHUS U BBIYUTAHUS MaTpUIl U

YMHOKCHUEC MATPHUILIBI HA YUCJIO.



B omnepanuu yMHOXKEHHSI MaTpUILl €CTh XapaKTepHasi 0COOEHHOCTh: IPOU3BEICHIE MATpPHUII
A 1 B nMmeer cMbICII, €CITH YUCIIO CTOJOLOB MEPBOr0 MHOXKUTENS PABHO YHCIY CTPOK BTOPOTO.
IIpu »TOM mnony4aercs MaTpulla, HUMEIOLAas CTOJBKO CTPOK, CKOJBKO HMX HMMEET IEepPBbII
MHOKUTENIb U CTOJIBKO CTOJIOLIOB, CKOJIBKO UX MMEET BTOpoi. Omnepauuu AeIeHUS MaTpHI] HE
CYIIECTBYET, HO aHAJIOT JIEJICHUIO UMEET MECTO, TaK Ha3zbIBaeMasi oOpaTHasi MaTpuIa.

Jlekums 3. Tema. MaTtpuunas ajaredpa (Teopus onpeaeauTesei).

Kparkoe conepxanue nekuuu

Jns  kBaApaTHBIX MaTpHI] CYLIECTBYET CIIELMAJIbHAs YMCIOBas XapaKTEpUCTHUKA,
Ha3blBaeMasl TJIABHOW XapaKTEPUCTUKOW KBAJPATHOW MATpPHULBI, KOTOpas Ha3bIBaeTCA €€
OIPEAEIUTENEM U IETEPMHUHAHTOM.

OnpenenureneM BTOPOTO IMOPsiIKa HA3bIBAETCS YMCIO PAaBHOE Pa3HOCTU MPOU3BEICHUIM
9JIEMEHTOB TJIAaBHOM W MOOOYHOU nuaroHanu. OmnpenenuTenb TPEThero Mopsjka BBIYUCIUTH
JIETKO, €CJIM MPUMEHUTD MPABUIIO TPEYTOJIbHUKOB WM 3BE€3/10YKHU, IPUMEHSSI COOTBETCTBYIOILYIO
cxeMmy. MoXHO IPUMEHUTH TaKXKe MPaBUIIO JOOABIEHUS CTOJIOOB WU CTPOK.

Omnpenenurenu 001a7at0T PSAAOM CBOMCTB, KOTOPbIE TO3BOJISIOT BBIYUCIIATD 1€TEPMUHAHTHI
MOPSIIOK KOTOPBIX BBILIE, YEM TPH, IPUMEHSISI BIIOCIIEACTBUU Teopemy Jlamnaca.

Jleknus 4. Tema. Marpuunas aiaredpa (O0OpaTHas MaTpuIa, pAaHT MaTPHIbI).

Kparkoe conepxanue nekuuu

Jnst 1r0060# mpsIMOYTOJIBHOW MaTPHUIIBI MOXKHO OTPEIEIUTh HEKOTOPOE YHUCIIO0, KOTOPOE
Ha3bIBACTCsI €€ PAHIOM U SIBJIIETCS €€ BaKHEHMIIEH XapaKTepUCTHKOM.

HYCTB JAaHa NTpOU3BOJIbHAA MaTpulid, COCTOANIAA U3 M CTPOK U N CTO.]'I6I.IOB

a1 Qan
A: . N .

Am1 " Qmn

Beigenum B Hell TpoU3BOIBHBIM 00Pa30M I' CTPOK U T CTOJIOIOB, HA TIEPECECUEHUH KOTOPBIX
CTOSIT DJIEMEHTHI, 00pa3yoIINe KBAIPATHYIO MOAMATPUILY I —T0 mopsaka. OnpeaenuTenb Takon
MaTpullbl Oy/leM Ha3blBaTh MUHOPOM I —TO mopsaka Marpuilbl A. Takux MHHOPOB MOXKHO
COCTaBUTh HECKOJIBKO. MakCHUMalbHBIN MOPSAJIOK MUHOPOB PaBEH MUHHUMAJIIBHOMY U3 pPa3MEpoB
MaTpHIBI, T. €. MUHUMAJIBHOMY U3 9rcesl M u N. Paneom MaTpuIlsl A Ha3bIBAETCSI HANOOJBIINN U3
MOPSIKOB OTJIMYHBIX OT HYJIS €€ MUHOPOB. {11 BBIYMCIIEHUS paHTa MaTPHUIIbl MPUMEHSIIOT 1B
METO/Ia: OKANMIISIOIINX MUHOPOB U 3JIEMEHTAPHBIX MTPe0Opa3oBaHU MaTPHUIIBI.

Marpuny AlHaspiBaloT 06paTHOM MO OTHOLIEHHIO K KBaJApAaTHOW MaTpuie A, eclau mpH
YMHOXKE€HHHM 3TOM MaTpHUIbl Ha MaTpUIly A Kak CIipaBa, TaK U CJIeBa MOJYy4YaeTCs €IUHUYHAS
marpra: A1 A = A A= E. U3 onpenenenus cieayer, 4To oOpaTHAs MaTpHIA SBISETCS

KBaﬂpaTHOﬁ ManI/II_IeI\/'I TOTrO0 KC IOpsAdKa, 4YTO U MaTpula A. MoxHo OTMCTUTDH, YTO IIOHATHC
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00paTHOM MaTPHIIBl aHAJIOTUYHO MMOHATHIO OOPaTHOTO YHCIIA.

Jlekumus 5. Tema. DiieMeHTBI BeKTOPHOIi ajre0pbl (0CHOBHbIC OHATHSA).

Kparkoe conepxanue nekuuu

[IpocTpaHcTBO, B KOTOPOM BBEJEHBI J€KAPTOBBI KOOPJIUHATHI X, Y, Z, TAK, YTO BBIITOIHSIIOTCA
YCIIOBUS: Pa3HBIM TOYKAM MIPOCTPAHCTBA COOTBETCTBYIOT pa3HbIE HA0OPHI KOOPAUHAT U KaXKIOMY
HAOopy X, Y, Z COOTBETCTBYET Kakasi- TO TOYKa P, u3yyaemMoro mpocTpaHCTBa, Ha3bIBaeTcs 3-X
MEpHBIM BEKTOPHBIM MPOCTpaHCTBOM M oOosHausaercs R® (R? — 1ByxMmepHOe BEKTOpHOE
TIPOCTPAHCTBO — TIOCKOCTH; R 0JJHOMepHOE BEKTOpPHOE MPOCTPAHCTBO — NpsiMast). KoopauHats!
— (OT JIaTUHCKOTO CJIOBA) YIOPSAOYCHHbIHN, ONpe1eIEHHbIN.

BekTopom pazmepHOCTH N, WK N- MEPHBIM BEKTOPOM, HA3bIBACTCS JIFOOOH YIOPSI0UYSHHBIN
Ha0Op U3 N YKCesl, KOTOPbIE Ha3bIBAIOTCSI KOOPIMHATAMH UJIM KOMIIOHEHTaMH BEKTOpA.

BekTopbl 0003Ha4Yat0TCs MAIBIMU OyKBaMH JIATUHCKOTO ajidaButa, Harnpumep, x=(1; 2; 3).

Ecnu uncnenHble 3Ha4eHUs KOOPAUHAT BEKTOPa He KOHKPETU3UPOBAHBI, TO UX 0003HAYAIOT
TAaKUMHU ke OyKBaMH, HaJICISIsI HUKHUM TIOPSIIKOBBIM HH/IEKCOM.

COBOKYIIHOCTh BEKTOPOB  pa3MEpPHOCTH N, Ha3plBaeTcs N- MEPHBIM BEKTOPHBIM
IPOCTPaHCTBOM K 0003Hayaercs R".

JI10601i N- MEpHBIN BEKTOP MOXKHO MHTEPIPETUPOBATHh KaK TOUKY N- MEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA, KOTOpas sABJsETCS ero KOHIoM. Ciie10BaTeNnbHO, IOHIATHE BEKTOPA MPOCTPAHCTBA
R" u touku mpoctparctBa R" ToxmectBeHHbI. HynaeBbIM BEKTOpPOM pa3MepHOCTH N, Wi N-
MEpHBIM BEKTOPOM, Ha3bIBAaETCs OO0 yHopsioueHHbIH Ha0op U3 N yKcen, Kax/aas KoopiuHaTa
KOTOpOro paBHa Hymto. HyneBoit BekTop, miu npocto Touka O sBIIsS€TCS HayaloM KOOPJIUHAT
npocrpanctsa R".

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

Kpatkoe conepxanue 1eKuuu

['eomeTpryeckoe U aHAJIUTHUECKOE OIpenencHue BekTopa. IIoHATne HeoTpHIaTeNbHOrO
opranTa mpoctpaHctBa R™ . Apudmerndeckue omnepanuu Haja BEKTOpaMHu (reoMeTphuecKast
CyMMa, pa3HOCTb BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4UCI0). ApupMeTHUECKUe ONeparuy HaJ
BEKTOpPaMHU B KOOpJIAMHATHOU (hopme.

CkanspHOe, BEKTOPHOE M CMEIIAHHOE IIPOM3BEIEHHE BEKTOPOB U CBOMCTBA 3THX
NPOM3BEACHUH (aHAIMTHYECKUE U T€OMETPUUECKHE).

Jlekuus 7. Tema. Cucremsl JTHHEHHBIX ajJredpandyecKux ypaBHeHUil (HEOAHOPOAHbIE
CJIAY, MeToabl MX pelIeHusl.

Kpartkoe conepxanue aeknuu

OcHOBHOW 3amayeil JHMHEHHON anreOphl SBISIETCS H3YYEHHE CUCTEM JIMHEHHBIX
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anreOpanveckux ypaBHeHUW. Hike paccMOTpuM, 4TO MPEACTaBISIOT coO0H 00IIMe JIMHEHHBIC
CUCTEMBI, U KaK MaTPUYHOE UCUUCIICHUE IPUMEHSETCS K AaHATIU3Y TAKUX CUCTEM.

Pemmth cuctemy TMHEHHBIX alreOpandeckux ypaBHEHHNA — 3TO 3HAUUT 10 3aaanHoi CJIAY
YMETh OTBETUTH Ha CIIEIYIOLIME BOIPOCHI.

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

Ecnn pemienne CJIAY cymecTByeT sBIsSETCS JU OHO eIMHCTBEHHBIM? Ecnu na, xak ero
HauTu?

Ecnu HeenmMHCTBEHHOE, TO KaK HATH OeCKOHEUHOE MHOKeCTBO pemteHnit CJIAY?

OtBeThl Ha CcHOPMYIUPOBAHHBIE BONPOCHI 3aBUCAT OT CBOMCTB MaTpUIIbl CHCTEMBbI U
MaTpHIBl CBOOOIHBIX WIEHOB (MaTpPHUIIBI MPaBBIX 4acTei) cuctembl. Cienyer 3aMeTUTh, YTO B
KOpPHE OTJIMYAIOTCA OJHOPOJHBIE M HEOJHOPOJHBIE CHCTEMBI, a TAKXXE CHCTEMbI C YHCIIOM
HEU3BECTHBIX, MEHBIIIMM YKCJIa YPABHEHUM, OT CUCTEM C IIPOTHUBOIIOJIOKHBIM Mpu3HaKoM. Kak
MpaBUIIO, IpU M<n (CHCTeMa OKa3bIBAETCS HE NOOMPENEIEHHOM, €ClId YPaBHEHUSI CHCTEMbI HE
IPOTUBOPEUYMBBI) HAAO0 OXUJAThb HEEIUHCTBEHHOCTH pELIEHWM, a npu m>n (cucrema
NeperpykKeHa ypaBHEHUSAMH, T. €. IEPEONpeiesieHHasi, €CJIU TOJIbKO HET JIMIIHUX YpaBHEHUMN) —
HECOBMECTHOCTH CHUCTEMBI. CoBmecTHass cucTeMa JIMHEHMHBIX YpaBHEHUW Ha3bIBAETCs
ONpeNEeNEHHOM, eclii OHA UMEET €AMHCTBEHHOE PELICHUE, U HEONPEIEIEHHOM, eclii OHA UMEET
0eCcUnCIIEHHOE MHOKECTBO PELLICHUH.

PaccMoTpuM TMHENHHYIO CHCTEMY, B KOTOPOW YUCJIO YPABHEHHI PaBHO YMCITY HEU3BECTHBIX.
Marpuna k03 PUIHEHTOB CUCTEMBI SBISETCS HEBBIPOXKJICHHOH, T. €. €e JeTePMUHAHT OTIUYEH
otT Hys. Takue CJIAY M0XHO pemnTh paznudyabiMu Metoaamu: [Ipasuno Kpamepa, maTpuynsIii
METOJ ¥ METOJOM IIOCIIEIOBAaTEIbHbIX HMCKIIOUEHUN l'aycca, KOTOpBIN SIBISETCS IOJE3HBIM
paboyrM MHCTPYMEHTOM JUIs HaxoxkaeHus petieHnit CJIAY B KOHKpETHBIX IPUMEPAX U JICKUT B
OCHOBE OOJIBIIMHCTBA YHUCIEHHBIX METOJOB PELIEHUH C HCMOJb30BAaHUEM BBIYMCIUTEIHLHON
TEXHUKHU.

Jlekuus 8. Tema. Cucremsl JMHEHHBIX ajredpanyecKux ypaBHeHUH (OHOPOJHBIE
CJIAY).

Kpatkoe copepxanue qeKuuu

CucreMa m ypaBHEHHH € N HEU3BECTHBIMH BUIA:

a11X1 + .- A1pnXpn = 0

Am1X1 ** AmpXn =0
Ha3bIBACTCS JIMHEHHON OJHOPOTHON CUCTEMOM.
Crnenys popmynam Kpamepa, MOKHO cieniaTh BBIBOJI:

1) A#0, m=n — cucrteMa UMEET €TUHCTBEHHOE HYJIEBOE PEIICHUE;
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2) A#0, m<n — cucTteMa UMeeT OECUNCIEHHOE MHOYKECTBO PEUICHUN U CPEIN ITHX PEIICHUNA

MOTYT OBITh U HEHYJICBBIE.

[Tycts A = 0, TOrma npu BeraucieHusx mo Gopmynam Kpamepa, nmeem

) 1

olo
olo
olo

Bo3bmém r(A) < n, u mo teopeme Kponekepa — Kamennu cucrema nMeer OecHHCICHHOE
MHOXECTBO PEILIEHUI B TOM YHCIIE U HEHYJIEBOE.

BeiBog. OgHoposaHas cucteMa ypaBHEHUI BCer/ia COBMECTHA U UIMEET HEHYJIEBOE PELIeHHE
TOJILKO TOTJa, KOTJa ONPEICIUTENb CUCTEMbI paBeH Hyto A =0 .

Jleknus 9. Tema. AHaIUTHYeCKasi TeOMeTPHs HA IVIOCKOCTH (MPsIMasi ¥ ee pa3jIMYHbIe
YPaBHEHUA).

Kpartkoe copeprxanue JeKuuu

AHanuThueckas reoMeTpus MMeeT CBOeM 3ajauell M3yuyeHUEe CBOWCTB I'€OMETPUUYECKUX
00BEKTOB TPU TIOMOIIM AHAIUTHYECKOTO MeToJa. B OCHOBe 3TOro Meroja JEKHUT METO.
KOOp/IMHAT, BIEepBble MpUMEeHEHHBIN [lexapTom (Benmukuil paHiy3ckuil MaTeMaTHK U Gpuitocod
1596-1650). HayanpHbie (OCHOBHBIC) MOHATHS AHAIMTUYECKOW T'€OMETPUHM — TOYKA, MIpsMas
JMHUSA, TJIOCKOCTb, TOBEPXHOCTb.

Jluaus L — 3T0 TeOMeTprueCcKOe MHOKECTBO TOUEK, KOOPIUHATHI KOTOPBIX YOBIETBOPSIIOT
ypaBaeHnto F(x, y)== 0. [lna Oomee ymoOHOro mocTpoeHus JuHUK L, 9acto BBOIAT
BCIIOMOTATENbHYIO MIEPEMEHHYIO WM apaMeTp t U MPUXOJAT K MapaMeTpUYecKOMY YpPaBHEHUIO
JIMHUU.

[lpsmasi 7WHUSA HAa TUIOCKOCTH MOXET OBITh 3a/laHa Pa3IMYHBIMH  YPaBHEHUSIMH:
Ax+By+C=0 — ofOmiee ypaBHEHHE MPSAMOH, U KOTOPOTO MONYYAIOTCS PA3JIUYHbIC HETIOIHBIC
ypaBHEHHMs MIPSIMOH.

1) C=0, Ax+By=0 — npsimast npoX0UT Yepe3 Hayaslo KOOPAUHAT.

2) B=0, Ax+C =0 — npsimas 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 — ocp Ox.

A Taxke ypaBHEHHE NMPSIMON B OTpe3kax: o0e yacTh OOIIEero ypaBHEHHs pa3JeluM Ha

X vy
Bennunny C#£0, nosnmyunm -t % = 1 ypaBHeHHUE NPSMOH B OTpe3Kax, a U b — oTpe3ku, oTcekaemble

IIPSIMOM OT COOTBETCTBYHOLIMX ocell koopauHat Ox, Oy U Apyrue ypaBHEHHS.
Jlekuusa 10. Tema. AHanuTH4yeckasi reoMeTpUsi HAa INIOCKOCTH (KPHBBIE BTOPOIO
NMOPAIKA).

Kpartkoe conepxanue neknuu
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KpuBoii BToporo nopsiaka Ha3bIBaeTCs JIMHUSA, ONpeiesieMasl ypaBHEHHEM BTOPOM CTEeHH

Ax? + 2Bxy + Cy* + 2Dx + 2Ey + F = 0.
OKpYKHOCTBIO Ha3bIBAETCS FEOMETPHUECKOE MECTO TOUEK IIOCKOCTH, PABHOYIATEHHBIX OT

OJTHOW (PUKCUPOBAHHOM TOYKH, HA3bIBAEMOM IIEHTPOM.

CornacHo omnpeieNneHNI0 KAaHOHUYECKOE ypaBHEHUE OKPYKHOCTU MOXKET ObITh 3alHCaHO B
suzie (x — a)? + (v — b)? = r?, C(a, b) — ueHTp OKpPYKHOCTH, I' — PagUyC OKPYKHOCTH.

DJUIUIICOM Ha3bIBa€TCSI MHOXKECTBO TOYEK IJIOCKOCTH, CyMMa PAacCTOSHUN KaKIOW W3
KOTOPBIX OT JIBYX 3aJJaHHBIX TOYEK 3TOH IMJIOCKOCTH, Ha3bIBa€MbIX (POKyCaMH, €CTh BEIMYMHA
MOCTOSIHHAS (TIPH YCJIOBUH, YTO 3TA BEIMYMHA OOJIBIIE PACCTOSIHUSA MEXKTY (HOKYCaMH )

z—z+i—z= 1, rme a? — ¢? = b2,

OTHOHIGHI/IG% = & < 1 Ha3pIBaeTCs HIKCLUEHTPUCUTETOM 3JIUIICA.

['unepbona — 3TO TEOMETPUYECKOE MECTO TOYEK aOCOJIOTHAs BEIMYMHA PA3HOCTH
pacCTOSTHUM KaXJA0W M3 KOTOPBIX OT 2-X JAaHHBIX TOYEK, Ha3bIBAEMBIX (JOKYyCaMH €CTh BEJIMYUHA
MOCTOSIHHAS (IIpU YCJIOBHM, YTO 3Ta BEJIMYMHA HE PaBHA HYJIIO M MEHBIIE PACCTOSHMS MEXIY

doxycamu

I'unep6osa Ha3bIBAETCS PABHOOOYHOM, €CiM BBINONHAETCS PAaBEHCTBO 4 = b = x2 —
y? = a?.
[TapabGona — MHOXECTBO TOYEK IIJIOCKOCTH, DPAaBHOYAAJIEHHBIX OT JAHHOH TOYKH,
Ha3bIBaeMoOW (OKyCOM U JaHHOM MpsAMOM, Ha3bIBaeMOW IupeKkTpucoil (poxyc He JEKUT Ha
TUPEKTPUCE)

y? = 2px.
Jlekuusa 11. Tema. AHaguTHYecKas reoMeTpusi B NPOCTPAHCTBe (IJIOCKOCTH H

npsimasi).

Kpartkoe conepxanue neknuu

[TmockoCTh B MPOCTPAHCTBE U €€ pa3udyHble ypaBHEHUs (00111ee, HEeTOIHbIE, B OTPE3Kax U
Ip.). B3aumnoe pacnonoxeHue miockocTel u yros Mexay HuMHU. [Ipsimas B mpocTpaHCTBE U ee
pas3in4Hble ypaBHeHUs (0011Iee, HeTOIHbIe, B OTPe3Kax, KAHOHUYECKOe, TapaMeTpUiecKue 1 Jp.).
B3anmHoe pacnosioxkeHne npsiMoi 1 MIIOCKOCTH.

Jleknus 12. Tema. J1eMeHTHI TEOPUH MHOKECTB.

Kpatkoe copepxanue JeKuuu

[Tox MHOKECTBaMH TTOHUMAETCSI COBOKYITHOCTh JIFOOBIX OOBEKTOB, MBICTMMAs KaK €IMHOe
nenoe. MHOXeCTBa MOT'YT COCTOATh UX 0OBEKTOB caMOM pa3inuuHoi nmpupobl. Mx snementamu

MOTYT OBITh OYKBBI, ATOMBI, YHCJa, YPABHEHUS, TOUKHU, YIJIbl U T. A. VIMEHHO 3TUM 00bsACHsAETCS
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ype3BblYaiiHas IUPOTa TEOPUU MHOKECTB U €€ MPUIIOKEHHE K CAMBIM Pa3HOOOpa3HbIM 00J1acTIM
3HaHMUs (MaTeMaTHKe, (PU3MUKE, SKOHOMHKE, JTUHTBUCTUKE M T. A.). CUMTAIOT, YTO MHOXXECTBO
OTIPEICIISICTCSl CBOMMH JIEMEHTAMH, TO €CTh MHOXECTBO 33JIaHO, €CIIH O JTI0OOM 00BEKTE MOKHO
CKa3aTb, MPUHAICKUT OH 3TOMY MHOXKECTBY WJIM HE MPHUHAUICKUT. Pasnuyaror 1aBa crocoba
3a/laHUsl MHOXKECTB. MHOKECTBO MOXHO 3a7aTh C IIOMOILBIO IEPEUYUCICHUS SJIEMEHTOB.
Hampumep, ecii MHOKECTBO A COCTOUT U3 DJIEMEHTOB a, b, ¢, To mumyT: A = {a, b, c}. He kaxxnoe
MHOKECTBO MOKHO 33J1aTh C MOMOIIbIO MEPEUUCICHUS 3JIEMEHTOB. MHOXKECTBa, BCE 3JIEMEHTHI
KOTOPBIX MOXHO IEPEYUCIUTh HA3bIBAIOT KOHEYHbIMU. MHOXECTBa, BCE 3JIEMEHTHI KOTOPBIX
HEJb3s IePEeYNCIUTh Ha3bIBalOT 0ECKOHEYHBIMHU.

MHOXECTBO MOXHO 3aJaTh C IOMOIIBIO YKa3aHUsl XapaKTepPUCTUUECKOrO0 CBOWCTBA.
XapakTepUCTUYECKUM CBOMCTBOM JAHHOTO MHOKECTBA HA3bIBACTCSI CBOMCTBO, KOTOPBIM
00J1a/1a10T BCE AJIEMEHTHI TOTO MHOXKECTBA U HE 00JaJa0T HU OJWH, HE MPUHAAJTIEKAUN eMy
anemeHT. OO6o3nauaercs: A = {X|...}, TIe Tmocle BEPTUKAIBLHON YepThl 3aIUCBIBAETCS
XapaKTePUCTUYECKOE CBOMCTBO DJIEMEHTOB JAaHHOro MHOectBa. Hampumep, B={1,2,3}.
HerpyaHo 3ameTuTh, 4TO Ka)KIbli 3JIEMEHT MHOXKeCTBa B — HaTypanbHOE uyucio, MeHbliee 4.
VIMEHHO 3TO CBOMCTBO 3JIEMEHTOB MHOKECTBA B siBIsieTcs 1711 HEro XapakTepucTuieckum. B atom
Ciyyae MUILYT: U YUTaT: «MHOKeCcTBO B COCTOMT M3 TaKMX 3JIEMEHTOB X, YTO X MIPUHAJICIKUT
MHOXECTBY HaTypaJbHBIX YMCEN W X MEHBIIE YeThIpeX» WIW MHOXecTBO B coctoutr wus
HATypaJbHBIX YHCEN, MEHBIIHX 4.

Jleknus 13. Tema. ®yHKIMH 0JHOH HE3aBHCHUMOI NepeMeHHOM.

Kpatkoe coaepxanue aeKuu

@yHk1uen (oTodpaxeHneM), 3a/1aHHOM Ha MHOYKECTBE, Ha3bIBAETCS IPABUJIO, 10 KOTOPOMY
KaKJIOMY 3JIEMEHTY MHOXKECTBA CTABUTCSI B COOTBETCTBUE €MHCTBEHHBIN DJIEMEHT MHOXECTBA.
MHOkecTBO Ha3bIBaeTCsa 00IACThIO ONpeaAeneHus PYHKIINN, a MHOXKECTBO—00IaCThI0 3HAYCHHIA.
DJIEMEHT Ha3bIBAETCS APTyMEHTOM, WM HE3aBHUCHUMOM IEPEMEHHOM, a COOTBETCTBYIOLIUMN
AJIEMEHT -3HadeHUueM (YHKIMH, WIM 3aBUCUMOMN TiepeMeHHOU. Ecnu u sSBIAIOTCS YHCIOBBHIMU
MHOECTBAMH, TO Ha3bIBAETCS YMCIOBOM () YHKIIMEH OTHOM MEepEMEHHOM.

OyHKIHS HA3bIBAETCS BO3pACTAOIIEH Ha MHTEpBaJje, eClid OOJBIINM 3HAUYECHUSIM apryMeHTa
COOTBETCTBYIOT OOJbININE 3HAUYCHUS (YHKIIMHM U Ha3bIBAaeTCs yOBIBAIOIEH Ha MHTEpBase, €CIU
OOJIPIIMM 3HAYECHHSIM apryMeHTa COOTBETCTBYIOT MEHbIIWE 3HaueHus ¢GyHKuuu. Hampumep,
GyHKIHS - BO3pacTarolias Ha BCEW YHMCIOBON OCH, a (PyHKIMs- YyOBIBArOIas HA MPOMEXKYTKAX.
Jst pyHKIIMOHATBHON 3aBUCHMOCTH MEXAY MEPEMEHHBIMU BEIMUYUHAMH U BBIOOP OJTHOM M3 HUX
B KaueCTBE HE3aBUCUMOM MEPEMEHHON MOKET OBITh CAENaH M0 HalleMy yCMOTpeHu0. DyHKIus,

B KOTOpOI\/’I MNEPEMEHHBIC TOMEHAINCh CBOUMHA POJIAMH, HA3BIBACTCA 06paTHOI\/’I IO OTHOIICHHIO K
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nepBOHAYAIbHON (PYHKIIMU. A TIepBOHAYaIbHAS (DYHKIIHS SBJISICTCS OOpAaTHOW 1O OTHOIICHHUIO K
MOJTy4EHHOUW 0OpATHOM, TaK YTO 3TH JABE PYHKIIMH €CTECTBEHHO HAa3BaTh B3aMMHO OOPATHBIMHU.
Jleknus 14. Tema. ®yHKIIUM 0JHOI He3aBUCUMOI NepeMEHHOI.

[Ipenen ¢yHkuu B Touke (OmpeleieHue mpezesia Ha A3bIKe MOCIel0BaTeIbHOCTeH U Ha

a3pike € _5"). [Ipenen apudpmernueckux omeparuii Haa (QyHKIUAMU ¢ oOmield 00JacThIO
onpeneneHusa. IlpeaenbHbiil nepexon B HepaBeHCTBax. [lepBhlii M BTOpOW 3amedaTesibHbIE
IIpeIEbl.

Beckoneuno maibie 1 6eCKOHEUHO O0bIINe (DYHKITHH.

HenpepriBuocTs yHkuuu. HempepblBHOCTH Ha OTpe3Ke U MHTepBasie. ApupMeTHUYECKHe
orepanuy HaJ HenpepbBHbIMU (YHKIUSAMU. HenpepblBHOCTD 31eMeHTapHbIX GyHKIUI. Touku
paspeiBa (yHkuMM u ux kiaccudukanus. KycouHo-nenpepsiBHbIe (yHKIUU. [Ipumepsl
HETPEPHIBHBIX U Pa3pPBIBHBIX 3KOHOMUYECKHX ITOKa3aTeNeil U MPOIECCOB.

OcHOBHBIE CBOWCTBA HEMPEPHIBHBIX (PYHKITUI

Jleknus 15. Tema. {udpdepeHunanbHoe ncuncjieHue PyHKIUM OXHON He3aBHCHUMOM
nepeMeHHOI.

[TpousBonHas: onpeneneHHEe NPOM3BOJHOW M €€ TeOMETPUYECKHH CMBICI, YpaBHEHHE
KacaTelbHOH K Tpaduky auddepenmupyemoit (yHkiuuu. OTHOCTOPOHHHE W OECKOHEYHBIE
npousBogubie. Juddepenuupyemocts u  auddepenuman pynkuuu. HempepblBHOCTH
muddepeHrpyeMoit GyHKIMK, HEOOXOANMMOE U JOCTAaTOYHOE ycloBue AU(GEepeHIIUPYyEMOCTH,
reoMeTpuueckuid cMbicii  auddepeHnrana M ero HUCHOJb30BaHUE Ui NPUOIMKEHHOIO
BBIYMCIICHUSI 3HAUCHUS (DYHKITUH.

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

JuddepeHnrpoBanne CyMMBI, Pa3HOCTH, IMPOU3BEIACHUS W YacTHOTO. [Ipom3BOJHBIE
MOCTOSIHHOM, CTEMIEHHOMN, TPUTOHOMETPUYECKHX U JIOTapUPMUUECKUX QYHKIUH.

[IpousBognass oOpatHoit ¢yHknuu. [IpousBojaHBIE TMMOKa3aTenbHOM W OOpaTHBIX
TpuroHoMmerpuueckux Gynkuuid. [IpousBomnas cnoxHoit ¢yHkuu. Jlorapudpmudeckas
NPOM3BOIHAS M €€ MHTEPIIPETAIMS KaK TeMIa MPUpocTa PYHKINH.

Jlekuus 17. Tema. {udpepenunaibHoe ncuuciaeHne GyHKUUM OJHON He3aBUCHUMOM
nepeMeHHOM.

DOnactTuuHOCTh (pyHKIMU. [Ipor3BOIHAS TTOKA3aTENHHO-CTEIICHHON (DYHKIIMH U CTETICHHOMN
(GYHKIINU C TPOU3BOJIEHBIM BEIIECTBEHHBIM ITOKA3aTEINIEM.

JuddepeHnmupoBanue mapaMeTpUUECKH 3aJaHHBIX W HESBHO 3aJaHHBIX (QYHKITHI.

[TpousBonuele u auddepeHnnansl BbICHIMX MOPAIKOB. MHBapuaHTHOCTH (OPMBI MEPBOTO
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nuddepennuana.

Jlekuus 18. Tema. {uddepenunanbHoe ucunciaeHne PyHKUMU OAHOI He3aBHCHMOI
nepeMeHHOM.

[TonsiTHe O IpENEIBHOM aHAIN3€ B 3KOHOMUKE: IIPOM3BOHASI KaK [T0KA3aTeJIb MTHOBEHHOTO
IPUPOCTA MM CKOPOCTH M3MEHEHUs (YHKLMH; NPOCTEHIINE NpPEIesbHbIe XapaKTePUCTUKU —

npeJenbHBIN 10X0/1; IpeAeabHast MPUOBLIb; MPEIEIbHBIA TPOIAYKT.

CeMmuHapbl, NPAKTHYECKUE 3AHATHSA

Tema 2. 1. MaTpuunas aare0pa.

IIpakTnyeckoe 3ansaTue 1. Pemenue npumepoB mo teme. ApudMeTHUECKUE ONepaIiu
BBITOJIHSIEMBIE C MAaTPUIIAMH: PABEHCTBO, CIIOKEHUE, PA3HOCTh MAaTPHUILl, YMHOKCHHUE MATPHIIBI HA
YUCIO0. YMHOXEHME MaTpHll IpU BBIIOJHEHWU YCIOBHS COIVIACOBaHMSA Pa3MEPHOCTEM.
Onpenenuteny BTOPOro M TPETHETo MOPAAKOB, BeluMciaeHne. HaxoxieHrne oOpaTHONH MaTpULIbI.
Brruncnienue panra MaTpHIibL.

Jladboparopnasi padora 1. Pemenue npumepoB mo Teme: apuMeTHUYECKHE OTEepariuu
BBINOJIHSAEMbIE C MaTpHUIlaMU. BpluMcieHHE ompeAenauTesel BTOPOro M TPEThEro MOPSAKOB.
Haxoxxnenue oOpatHoi MmaTpuilsl. Berurcnenue panra matpuusl. IIpu pemenun ucnosnb3yem
BcrpoeHnbie pynkiun MOIIPEJ], MYMHOX, MOBP u npyrue texnonoruu Microsoft Exsel.

[To 3aBepmIeHNH N3ydEHUS TEMBI IPEJIaraeTcsi KOHTPOJIbHAs paboTa.

Tema 2. 2. Dj1eMeHTBI BEKTOPHOI aJredpsbl.

IIpakTHyeckoe 3ansitue 2. PernieHune nmpuMepoB M 334ad MO TeMe: F€OMETpUYECKHe U
AQHAJTUTHYECKUE OTEpallii BBIOJMHIEMbIE HaJ] BEKTOPaMH, BBIUMCIIEHHE HOPMBI BEKTOpA,
CKaJIIPHOTO IMPOU3BEICHHUS BEKTOPOB, YIiIa MeXKAY BeKTopaMu. HaxoxeHne coOCTBEHHBIX YUCEI
U COOCTBEHHBIX BEKTOPOB MaTpPHULIbl JMHEHHOTO OIlepaTopa.

JlaGopaTtopnas paGora 2. Pemenue mpuMepoB M 3agad MO TeMe: F€OMETpUYECKHE U
AQHAJTUTHYECKUE OTEpalii BBIMOJIHIEMbIE HaJ] BEKTOPaMH, BBIUMCIIEHHE HOPMBI BEKTOPA,
CKaJIIPHOTO IMPOU3BEICHHS BEKTOPOB, YIiIa MEKIY BeKTopaMu. HaxoxxeHre coOCTBEHHBIX YHCEI
U COOCTBEHHBIX BEKTOPOB MAaTpHUIbl JHMHEHHOro omeparopa. llpu pemieHuH uCHONb3yeM
BCTpOeHHbIe QyHKIUH U npyrue TexHonoruu Microsoft Exsel, maker GeoGebra.

[To 3aBepmieHNH N3ydEHUS TEMBI TIpEJIaraeTcsi KOHTPOJIbHAs padoTa.

Tema 2. 3. CucreMbl JJMHEHHBIX aJIre0panvyecKux ypaBHeHHi.

IIpakTnyeckoe 3ansaTHe 3. PemieHue npuMepoB M 3ajady IO TeMe: HCCIEIOBaHHE
HEOJHOPOAHBIX U 0AHOPOAHBIX CJIAY Ha COBMECTHOCTH C IpUMeHeHHneM TeopeMbl KpoHekepa-

Kanennmu. Haxoxnenune pemenus CJIAY  pasnuunsiMu  Metonamu: mpasBuio Kpawmepa,
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MatpuuHbld, ['aycca.

JlabopaTopnass pabora 3. PemieHue npumMepoB U 3ajad IO TEME: MCCIEA0BaHUE
HEOJAHOPOAHBIX U 0HOPOoAHBIX CJIAY Ha cOBMECTHOCTH ¢ mpuUMeHeHueM TeopeMbl Kponekepa-
Kanennmu. Haxoxnenue pemenus CJIAY  pasnuunbiMu  MeTogamu: mpaBuwio Kpamepa,
MaTpudHbii, ['aycca. [Ipu pemennn ucnons3yem Bcrpoennbie dyakiuun MOIIPEl, MYMHOX,
MOBP u npyrue rexnonoruu Microsoft Exsel, maker GeoGebra.

[To 3aBepuIeHNH N3YyUEHUS TEMBI IPEJIaraeTcsi KOHTPOJIbHAs paboTa.

Tema 2. 4. AHAJIUTHYECKAS TeOMETPHS HA MJIOCKOCTH.

IIpakTHyeckoe 3ansAaTHE 4. PelieHne MpuMepoB U 33/1a4 10 TEME: COCTABICHHUE Pa3IMUHBIX
YpPaBHEHUN NPSIMOM Ha IUIOCKOCTH. BpluMCiieHHEe yria MeEXIy MpsSMBIMHU, YCIOBUSA
NapajuIeIbHOCTU U NEPIEHANKYISIPHOCTH IPSIMBbIX.

JlaGoparopnas padora 4.

Pemenue npuMepoB U 3ajad 1Mo TeMe: KpUBbIE BTOPOTO HOpsaKa (OKPYKHOCTb, JUIUIIC,
runepboina, napadona). [Ipu pemennn ucnonszyem apyrue TexHoioruu Microsoft Exsel, maker
GeoGebra.

Tema 2. 5. AHaauTHYeCKasi reOMeTPUsI B POCTPAHCTBE.

IIpakTHyeckoe 3ausAaTHE 5. PerieHne npuMepoB U 3a/1a4 110 TEME: COCTABJICHUE Pa3IMYHbIX
YPAaBHEHUH IIJIOCKOCTH U MPSIMOM B IIPOCTPAHCTBE.

JlabopaTopnas padora 5.

Pemenne nmpumepoB M 3a7ad MO TEME: B3aUMHOE PACIOJIOKEHUE NMPSMON M IINIOCKOCTH,
YCIIOBUSL TApaUIEIbHOCTH M NEPNEHIUKYIAPHOCTH NpsiMOM M Iiockoctd. [lpm pemenun
ucnoinbizyem npyrue rexHonoruu Microsoft Exsel, maker GeoGebra.

Tema 3. 1. DjieMeHTHbI TEOPUH MHOKECTB.

IIpakTHyeckoe 3ansitue 6. Pemenue npuMepoB U 3a/1ad M0 TEME: YUCIOBBIE MHOYKECTBA,
ornepanuy HaJl HUMH, quarpammsl Oinepa-Benna. OrpanndeHHble MHOXecTBa. HaxoxneHue
MaKCHMaJIbHOTO U MUHHMAJIBHOTO 3J€MEHTa MHOXKECTBA. TOYHBIE BEpXHUE M HUKHHE I'PaHU.
Hcnonp30BaHue JJIOTMUECKUX CUMBOJIOB IPU paboTe C MHOKECTBAMH.

JlabopaTopnas paGora 6.

[Tpu pemieHNH UCIIONIB3YeM BCTPOEHHBIE QDYHKIIMM U pyrue TexHosnoruu Microsoft Exsel,
naket GeoGebra.

Tema 3. 2. @DyHKUMSA 0AHOI HE3ABUCHUMOM IIEPEMEHHOM.

IIpakTHyeckoe 3ansATHE 7. Perienne npuMepoB U 3ajad 1o TeMe: onpe/esieHne, 0o6aacTb
OTpeieNIeHusl, MHOXKECTBO 3HaYeHUH, MPUMEPhl U3 SKOHOMHUYECKOH Teopuu. CrocoObl 3a1aHus

¢yukun. [loctpoenne rpadpuxa pynkuun. O6paTHas GyHKIHSL.
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Jladoparopuasi padora 7. [Ipenen ¢pynknuu B Touke. [Ipenen GpyHkimn Ha 66CKOHEUHOCTH.
[lepBblii 1 BTOpOH 3amMedaTesibHBIC Ipenenbl. becKoHeYHO Maiible M OECKOHEYHO OoJblnue
byHKIMM ¥ ux cBoicTBa. CBsi3b OECKOHEUYHO MalbIX ¢ mpeaenoMm ¢yHKuu. CpaBHEHHE
O6eckoneyHo Maiblx QyHkuuii. Heonpeaenennoctu. [lpuMeps! packpbITHs HEONPEIEICHHOCTEH.

Tema 4. J[IuddepenuuanbHoe ucuucjieHne GyHKIOUM OJHON He3aBUCHUMOM
nepeMeHHOM.

IIpakTnyeckue 3anaTusa 8, 9. Pemenue npumepoB u 3agau no teme: OmnpexneneHue
MPOU3BOAHON. OKOHOMHUYECKMH M TIE€OMETPUYECKUH CMBICH IPOU3BOAHON. YpaBHEHHE
KacareJbHOH K rpaduky ¢yHKuuu. Tabmuma npousBogHbIX. JuddepeHiupoBaHue CyMMBI,
PasHOCTH, MPOU3BeIeHH 1 YacTHOTO (yHKImid. [Ipon3Boanas oOparnoii pynkiuu. [IponsBoanas
CIIO)KHOW  (YHKIHU. [Tonsatne  muddepeHmpyemMoi (GyHKIMH. HenpepsiBHOCTB
mubdepentmpyemoit  pynkuuu. Juddepennman QyHKUUHA, €ro TeoOMETPUYECKHIl CMBICT U
UCIIONIb30BaHNWE B TPUONMKEHHBIX BBIYMCICHUSIX 3HaueHUd QyHkuuu. I[IpousBoanbie u
mQepeHIraibl BBICIIUX MOPSIKOB.

JlabopaTropHblie padoTs 8, 9.

HuddepenurpoBanre MapaMeTpU4ecKH 3aJlaHHBIX M HESIBHO 3aJaHHBIX (DYHKIIHH.
[TpousBoausie u nuddepeHIranbl BEICUIUX TOPSAKOB. DnacTUYHOCTh GyHKIMU. [IponsBogHas
M0Ka3aTeIbHO-CTENICHHON (DYHKIIMM M CTETEHHOW (YHKUUHU C MPOU3BOJIEHBIM BEIIECTBEHHBIM
nokazareneM. O01as cxema uccie1oBaHus GyHKIIMHN U TOCTPOCHUE €€ rpaduka.

MeTtoanyeckue ykazaHusi UIsl 00y4aOIIMXCS 110 OCBOCHUIO YYeOHOM AN CIHUIIHHBI

CamocrosTenbHas pa0oTa CTYJEHTOB SBJSETCSs OJHUM U3 00s3aTeNbHBIX BHJIOB
o0pa3oBaTeNbHOIN JAesITenbHOCTH, obOecneunBarollel peanusanuio TpeboBanuit denepanbHbIX
rOCyIapCTBEHHBIX  CTaHJApTOB  BhICIIEro  mpodeccuoHaabHOro  obpa3zoBaHus. OnHa
OCYILIECTBIISICTCS BO ayAUTOPHOE U BHEAYIUTOPHOE BpeMs B pa3IMUHbIX (popmax.

CamocrosTenbHas paboTa MOXET BKJIKOYATh IE€PBUYHOE TNPUOOPETEHHE 3HAHWUN
(MHQOPMAIMOHHBIM MOKUCK) U MOBTOPHYIO paboTy HajJ y4eOHbIM MaTepuajoM (UT€HHE TEeKCTa
yueOHUKa, MEPBOMCTOYHMKA, OMOJHUTEIbHOW JHUTEpaTyphbl, MPOCIYIIMBAHUE M IMPOCMOTP
ayJMo- U BUAE03anucei) u T.J.

Hugpopmayuonnwviii nouck xax (hopma caMOCTOATENLHOW pabOTHI SBISETCS CPEICTBOM
CaMOCTOSITENIbHON BHEAYJIUTOPHON MOJATOTOBKU CTYAEHTa K OTBETaM Ha BOMPOCHI CEMHUHAPCKUX
3aHATUN, KOJUIOKBUYMOB, BBIIIOJHEHUIO TECTOB, 3a/laHUN KOHTPOJIbHBIX paboOT M y4acTus B
JIENTOBBIX UTpax.

Mertoauueckue YKa3aHus K HH(bOpMaL[HOHHOMy TIOUCKY:
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NHudopManimoHHbIN MOUCK BKIIFOYAET TAKKWE BHUJIBI, KaK TOMCK OnOimorpaduaeckuit (ouck
HEOOXO/JUMBIX CBEICHUI 00 MCTOYHHMKE M YCTAHOBJCHHE €r0 HaJIM4Yus B CHCTEME JAPYTHX
UCTOYHHUKOB.); TMOHMCK CaMUX MH(OPMAIIMOHHBIX HCTOYHHKOB (JOKYMEHTOB M HW3JIaHHi), B
KOTOPBIX €CTh MU MOXET COAEpKaThCsl Hy)KHast UH(OpMalus; MOUCK (HaKTUUECKUX CBEJICHUH,
coJlepKalluxcs B JIUTEparype, KHUTe (Hampumep, o0 HCTOpUYeCKUX (akTax U COOBITHUSX, O
OuorpagpuuecKuX JaHHBIX U3 )KU3HU U JESITEIBHOCTH MUCATENS, YYCHOTO H T. II.).

Cocmaenenue Koncnekma Matepuala C 1eJblo BEIpaOOTKH YMEHHUI 1 HABBIKOB TPAMOTHOTO
U3JI0’KEHUSI TEOPUH U MTPAKTUUECKUX BOIPOCOB.

Memoouueckue ykazanus K KOHCHEKMUPOBAHUIO

KoHCIEeKT — MUCbMEHHBIN TEKCT, CHCTEMaTUUECKH, KPaTKO, IOTHYHO U CBSI3HO IIEpEIaoLInil
coJiep’KaHue UCTOYHHUKA MH(POpMALUK (CTaThU, KHUTH, JIEKLIUU U JIp.);

Buapl KOHCIIEKTOB: TMJIaH-KOHCIIEKT HA OCHOBE C()OPMHUPOBAHHOIO IUIaHA, COCTOSILErO U3
OTpPECIEHHOT0 KOJMYECTBA IYHKTOB (C 3aroJioBKaMH) M TOJANYHKTOB, COOTBETCTBYIOIIMX
OTIpeIeIEHHBIM YacTSIM HCTOYHUKA HH(OPMAIINN; TEKCTYaJIbHBIN KOHCTIEKT — MOIPOOHAs popma
U3JI0’KEHUS, OCHOBAHHAs HA BBIMHUCKAX U3 TEKCTa-UCTOYHHUKA U €T0 IUTUPOBAHUHU (C JTIOTMUECKUMU
CBSI35IMH ); — MIPOU3BOJILHBINA KOHCIIEKT — KOHCIEKT, BKIIFOUAIOIIUI HECKOJIBKO CIOcO00B paboThI
HaJ MaTepuasoM (BBIMUCKH, IUTUPOBAHUE, IIJIAH U JIP.); — CXEMaTUYECKUI KOHCIIEKT (KOHTEKCT-
CXEMa) — KOHCIIEKT Ha OCHOBE IJIaHa, COCTABJICHHOI'O U3 IIyHKTOB B BHJ/I€ BOIIPOCOB, HA KOTOPbIE
HY)KHO J]aTh OTBET; — TEMaTUYECKUI KOHCIEKT — pa3paboTKa U OCBELIEHUE B KOHCIIEKTUBHON
dopMe OIpeneNeHHOro BONPOCA, TEMbl; — ONOPHBIM KOHCIEKT — KOHCIEKT, B KOTOPOM
coJiepKaHWe HCTOYHMKA HMH(OpMAIMKM 3aKOJMPOBAHO C IMOMOIIBIO TpaUUEeCKHX CHUMBOJIOB,
PUCYHKOB, 1H(p, KIOUEBBIX CIOB U JP.; — CBOJHBIA KOHCIEKT — 00pabOTKa HECKOJIBKUX
TEKCTOB C LENbI0 UX CONOCTaBJIE€HUS, CPAaBHEHUS M CBEIEHUS K €IMHON KOHCTPYKIUU;
BBIOOPOYHBIN KOHCIEKT — BBIOOP M3 TEKCTa HHPOPMAIIUHN Ha ONPEICIEHHYIO TEMY.

@DopMbI KOHCIIEKTUPOBAHUS:

—IutaH (IPOCTOM, CIOXKHBIA) — (hOpMa KOHCIEKTUPOBAHUS, KOTOpas BKIIOYACT aHAJIU3
CTPYKTYpPHI TEKCTa, 000011IeHNE, BBIJCIICHUE JIOTUKU PA3BUTUSI COOBITHI U UX CYTH;

—BBIIUCKU — MpocTeiimas (opMa KOHCIIEKTUPOBAHUS, TOYTH JIOCIOBHO BOCTIPOU3BOISIIAS
TEKCT;

—Te3UChl — (popMa KOHCIIEKTUPOBAHUS, KOTOpas MPEJICTaBIsIeT COOOW BBIBOBI, CAETaHHbIE
Ha OCHOBE MPOYMUTAHHOrO. BBIIENAIOT MPOCThIE U OCIOXKHEHHBIE TE3UCHI (KPOME OCHOBHBIX
MI0JIO’KEHUH, BKIIIOYAIOT TAK)KE BTOPOCTETICHHBIE);

—IUTHUPOBAHUE — JOCJIOBHAs BBINHMCKA, KOTOPAsl MCHOJb3YETCsA, KOTJa NepenaTh MBICIb

aBTOpa CBOUMMU CJIOBAMH HEBO3MOKHO.

20



Pewenue 3adau. HeoOxomumoi QopMoil caMOCTOSTEIHPHOTO YCBOCHHS Marepuasa
SBIISICTCS PELICHUE 3a/1a4.

Memoouueckue ykazanusi K pewleHuro 3a0ay: 3aJa4dd, COCTAaBICHHBICE Ha OCHOBE Kak
pealIbHBIX J1e]1, TaK U IPUAYMaHHBIX CUTyallui, OTHOCSIIMXCS K Pa3IMYHBIM cpepaM poCCUCKOTro
mpaBa, MO3BOJISAIOT JIy4IlE 3allOMUHATh COJEpKAHHME CTaTeld HOPMATHBHBIX IPABOBBIX AKTOB,
OpPUEHTUPOBATHLCS B IPABOBBIX TEKCTAX M OICHUBATH BIUSHUE IPABOBBIX CPEJICTB HA COLUATBHO-
HOJIUTUYECKYIO CUTYAIHIO.

Hanucanue ooxnaoa. BaxHoit popmMoii paboThl CTYJIEHTOB 110 OCBOCHHIO JUCIUILUIMHBI
ABIISIETCSl MOATOTOBKA JIOKJIa/Ja MO Hambojee 3aMHTEpecOBaBIICH CTyAeHTa MpoljeMaTuke U3
NPEI0KEHHOT0 TPENnoJaBaTeIeM NepedHs TEM.

Memoouueckue ykaszanus Kk n0020moske 00K1aoa.

Jokiag — kpatkoe cooOlieHre Ha BEBIOPAaHHYIO TeMY, TIOJTOTOBJIEHHOE CAMOCTOSITENTLHO HIIN
MOJ KOHTpOJEeM IMpenojaBaTend. V3mokeHue AOKIaza JIOJDKHO OBITh KPaTKUM, YETKUM U
MOHSITHBIM JIJISL IPYTUX CTYJAEHTOB. JIJIMTENBHOCTh JOKJIAJa OMPEICIIICeTCs MperoaaBaTeiieM B
3aBUCUMOCTH OT BaXHOCTH TeMbl U ee oO0bema, HO He Oosiee 20 munyTt. OlLeHKa OKJIaaa
MIPOU3BOJUTCS B COOTBETCTBUU C HECKOJIBKUMU KPUTEPUSIMU — ITO €r0 COACPKATENbHOCTh, OXBAT
U TIyOMHA M3JI0KEHHOro Marepuana, ¢opma mogauu (B 00s3aTENbHOM MOPSAKE aBTOPCKOE
U3JI0KEHNE MaTepuaia, JTOKJIaJ] HeXeIaTeJIbHO YUTATh C JIMCTA, MPEeINOYTHTEIBHO — paccKas, B
CIy4ae HeoOXOMMOCTH — TIpHUBEIeHUE ITU(POBBIX JIAHHBIX U JTTMHHBIX HAMMEHOBAaHUH B hopme
KpPaTKUX IUTAT U3 MTUCHbMEHHOTO TEKCTA, SI3bIK IIOBECTBOBAHUS | JIp.) U ohopmieHHE (CM. 11.5).

B pamkax oaHO# rpynmbel TEMBI JOKJIA0B HE JOJKHBI IOBTOPAThCS. BTopast paboTa 1o toit
K€ TeMe OLICHUBATHCA HE OyIeT.

Hanucanue scce. Dcce — 0YepK MO TE€M WM MHBIM COIMATBHO-TIPABOBBIM IPOOIIEeMaM,
M3TI0’KEHHBIN HE CUCTEeMaTUYeCKOM HaydYHOM BHJIE, @ B CBOOOIHOM popme.

[TpakTiKa HAMCAHUS 3CCE PA3BUBAET Y CTYJCHTA HABBIKH MOCIE0BATEILHOTO H3I0KECHHUS
MaTepuana, TPAaBUIBLHOCTh IOHUMAHUS  COIMAILHO-TIPABOBOM  MpOOJIEMBI, pa3BHUBAET
HEOPMHAPHOCTD MTPABOBOT'O MBIIIJICHHSI, TTOBBIIIACT CTENIEHb IPABOBOM KYJIbTYPHI.

Memoouueckue ykazanus K HAnUCaHuio cce:

Brimonnenue 3aganus: 1) Hanucath BeTymuieHue (2—3 mpeioKeHusl, KOTOPBIE CIy»XKaT st
nocienyromnein GopMyIupoBKHA MpodsieMsl). 2) chopMyaupoBaTh mpoOiaemMy, KoTopas AOKHA
OBITH Ba)XKHA HE TOJBKO JJII aBTOpa, HO W JJIsl Ipyrux; 3) AaTh KOMMEHTapuu K mpoodieme; 4)
chopMyIupoBaTh aBTOPCKOE MHEHHE M TPUBECTH apryMEHTAlMIO; 5) HamHucaTh 3aKIIF0UeHUE
(BBIBOA, 0000IIIEHNE CKA3aHHOTO0). DCcCe COCTABISAETCS B MUChbMEHHOH hopMe, 00beMOM He MeHee

2, 1 He OoJiee 5 CTpaHUIl MEYaTHOTO WIIH PYKOTTMCHOTO TEKCTa.
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B scce 0co0o orneHuBaeTcss HEOPAUHAPHBINA MOJIX0J] K XapaKTepPU3yeMOMY SIBIICHUIO.

Ilenp caMocTOsATENbHONH pPaOOTHI: Pa3BUTUE HABBIKOB CAMOCTOSITEIIBHOIO TBOPYECKOTO
MBIILUIEHUS U TUCbMEHHOTO U3JI0’KEHUSI COOCTBEHHBIX MBICIEH.

Paszpabomka MYTbMUMEOUTHOU npezenmauuu (Ooxknaoa—npezenmavuu).
MynpTuMeauiiHas npe3eHTanust — MpeAcTaBlIeHUE CoAepKaHusl yueOHOro Marepuaia, yueOHon
337]a4M C KCHOJIb30BAHUEM MYJIbTUMEIUWHBIX TEXHOJOIMH. MynbTUMEIUNHBIE MPE3ECHTALMU
NpeJHa3HAaYeHbl JJISi COIPOBOXKICHUS 00pa30BaTENBHOTO Mpolecca (SBISETCS HUCTOYHHKOM
uH(pOpPMaLIMHU U CPEICTBOM IIPUBJICUCHHSI BHUMAHUS CIIyIIaTeseil); 00Hapoa0BaHus yueOHOTO HIIN
Hay4HO-UCCJIEI0BATEIBCKOrO MPOEKTA; IPE3EHTALUSA-OTUET.

Memoouueckue ykaszanus Kk n0020moske MyIbmMuUMeOUtiHol NPe3eHmayuiL.

Boinonnenue 3amanud: 1 stam: ompesesieHue Liejell UCIOJIb30BaHUsl MIPE3CHTALUN; cOOp
HE00X0IUMOr0 MaTepuaia (TEKCThI, PUCYHKH, CXEMBI U JIp.); GOPMUPOBAHUE CTPYKTYPHI U JTOTHUKU
MoJIayy MaTepuasa; Co3JaHue Marky, B KOTOPYIO MOMEIEH COOpaHHBIi MaTepual. 2 3Tam: BIOOp
nporpammbl MS Power Point B MeHIO KOMIIBIOTEpA; OTIPE/ICIICHNE TU3aiiHa CIIaiiI0B; HAITOJTHEHHE
CJIaiiJIoB COOpaHHOHN TEKCTOBOW M HArMIAAHON nH(pOopManme; BKiItoueHne 3hp(HeKToB aHuMaIuy 1
MY3BIKAJIbHOTO COMPOBOXKJIEHUSI (NP HEOOXOJMMOCTH); YCTAHOBKA peXHMa IMOKasza CIaijoB
(TUTYNBHBIN claiij, BKIIOYAIONINI HaMMEeHOBaHUE Kadeaphl, I/ie BhIMOJIHEHa paboTa, Ha3BaHHE
[IpEe3EHTALUU, TOPOJ U TO/1; COJIEPKAaTENbHBINA CIUCOK CIaii10B NPe3eHTaluu, CTPYIIIUPOBAHHBIX
0 TeMaM COOOIEHUs; 3aKIIOYUTENbHBIM ClIalil COAEPKUT BBIBOJBI, IOXKEJIAHUs, CIHCOK
JUTEpATypHl U Ip.). 3 3Talm: NpoBepKa U KOPPEKIHs MOATOTOBIEHHOIO MaTepHraa, onpeeeHIe
IIPOJOJKUTEIBHOCTHU €70 IEMOHCTPALUH.

Jljig ycrientHoro OCBOEHHUSI JAMCLUMIUIMHBI HEOOXOAMMO BBINOJIHATH U JIPYTHe 3aJaHus
npenogasarens. B ciiyuae BO3HUKHOBEHHS BONPOCOB IO HHUM MOXHO OOpaTUThCS K

npenoaaBaTeIr0 B 4acChbl KOHCy.]'IBTaI_[I/II\/’I WUJIK Ha 3aHATHH.

4.4. llpakTUyeckas NOAroTOBKA
[IpakTrueckass MOATOTOBKA peaTU3yeTCs MyTEM MPOBEJICHUS MPAKTUYCCKUX 3aHSATHH,
MpeyCMAaTPUBAIOLINX ydacTHe OOYdYaromIMXCsl B BHIOJHEHHH OTIEIBHBIX JJIEMEHTOB paldor,
CBSI3aHHBIX C OyAyIIel mpoQeccHoOHANBHON AeSITETFHOCTHIO.

O6beM 3aHaTuii B hopMe MpakTHUIECKON TOJTOTOBKU COCTaBJIseT 72 yaca.

Bun 3ansitust Tema 3ansATHSA KouunvectB dopma Koabi
0 4acoB NPOBeEACHUSA KOMIIETCHIH
U
[IpakTnyeckoe | 3HaueHHE U POIb 8 JHoknan NYyK-1
3ansaTue 1 MaTeMaTUKU B HAYYHOH
Y IPaKTUYECKON
JIESITENIBHOCTH.
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[Ipaktuyeckoe | MaTtpuynas anreOpa. 8 KoHnTponbHas NVYK-1
3aHsATHE 2 paborta
[IpakTuueckoe | DIeMEHTHI BEKTOPHOM 8 Kontposbnas NVYK-1
3aHsATHE 3 anreopsol. paborta
[Ipaktnueckoe | CucTteMbl JUHEHHBIX 6 Kontposbnas NVYK-1
3aHsTHE 4 anreOpanvecKux pabora

YpaBHEHUM.
[IpakTrueckoe | AHanmuTHYECKas 6 Pemenue 3amay NyK-1
3aHATHE 5 reoMerpus Ha

MJIOCKOCTH
[IpakTudeckoe | AHanuTHYECKAs 8 Pemenne 3amau NyK-1
3aHATHE 6 reoMeTpHsl B

MIPOCTPAHCTBE
[IpakTrueckoe | DIeMEHTBI TEOPHUH 8 Pemenue 3amau NVYK-1
3aHsatue 7 MHOKECTB.
[Ipaktuueckoe | OyHKIUHU OHOM 10 Pemrenue 3amau NYyK-1
3aHATHE 8 HE3aBUCHUMOM

TIEPEMEHHOM.
[Ipaktnueckoe | JuddepennuanpHoe 10 Pewenue 3anau NYK-1
3aHsTHE 9 UCUHUCIIeHUE (PYHKIHH

OJHOU HE3aBUCUMOU

IIEPEMEHOM.

5. YueOHo-MeTOAMYeCKOE, HHPOPMAIIMOHHOE U MATEPHAIBLHO-TEXHUYECKOE o0ecneyeHue

JUCIUININHBI

5.1  OcHoBHasi JuTEpaTypa

1. TlomoB A.M. UndopmaTuka n MaremaTuka [DIeKTpOHHBIN pecypc]: yueOHoe mocodue Juis
CTYAEHTOB BYy30B, o0yuatomuxcs 1no cnennaibHoctu «fOpucnpynenus» (030501) / [Tonos A.M.,
CortnukoB B.H., Haraesa E.1. — Dnexrpon. TekctoBbie nannsie. — M.: OHUTU-JIAHA, 2014.
— 302 ¢. — Pexxum poctymna: http://www.iprbookshop.ru/7039. — DBC «IPRbooksy,

2. Owmnenko O.B. Marematuka : yyeGHoe mocobue / ®Pununenko O.B.. — MuHck :
PecnyObnukaHckuil HHCTUTYT npodeccuoHanbHoro obpasosanus (PUIIO), 2019. — 268 ¢. —
ISBN 978-985-503-932-8. — TeKkcT : 2neKTpoHHBIH // DnekTpoHHO-0nOmmoTeynas cuctema IPR

BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/94336.html

3. Hlankun A.C. 3agauu ¢ pemieHussMH 1O BBICIIEH MaTeMaTHhKe, TEOpPUH BEPOSTHOCTEH,
MaTeMaTHYECKON CTaTUCTHKE, MATEeMaTHYECKOMY MPOTPaMMHUPOBAHUIO [DNEKTPOHHBIN pecypc]:
yaeOHnoe mocobue s OakanaBpoB / [llanmkun A.C., [llankun B.A. — DneKTpoH. TEKCTOBbIE
JaHHele. — M.: JlamkoB u K, 2016. — 432 ¢ —
http://www.iprbookshop.ru/5103. — 9BC «IPRbooks»

Pexum  pocrymna:

4. IOrosa H.B. Briciias matemaruka. Jluddepennnanbuplie ypaBHeHH : y4eOHO-METOIUUECKOE

nocobue / FOrosa H.B.. — HoBocubupck : HoBocuOGupckuii rocyaapcTBEHHbIN TEXHUUECKUN
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yauBepcutet, 2020. — 28 c. — ISBN 978-5-7782-4111-4. — Texkcr
DIIeKTPOHHO-OUOIMOTEUHAS

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

cucrema

5.2 JlonosiHuTEIbHAS JINTEPATYpa

IPR BOOKS

[caitT]. —

ANEKTPOHHBINA //

URL:

1. bBoromonos, H. B. Maremaruka: y4eOHuUK nansi mpukiagHoro OakamaBpuara / H. B.

boromorog, I1. . Camotinenko. — 5-e uzn., mepepad. u gom. — Mocksa: M3gatensctBo Opaiit,

2019. — 401 c.

2. EpmakoB B.M. O0mmii Kypc BbICIIEH MaTeMaTUKH A 3KOHOMHUCTOB. — M.: UTH®PA-M,

2014.

3. Kpacc M.C., UynpeHoB b.I1. Maremaruka /1t 5KOHOMHCTOB y4e0. MmocoOue i BY30B. —

CII: ITutep, 2014.

4. Kpemep H.ILI. Briciias MmaremaTHka JUisl 5KOHOMUYECKUX crieruanbHocTel. (1 u 2 yactu) —

M.: Bricmiee o6pa3zoBanue, 2015.

5. TarapuukoB O. B. Marematuka s 3KOHOMHUCTOB. [IpakTukym: yueOHOe mocobue st

akajemuueckoro OakamaBpuara / O. B. TarapuumkoB [u np.]; mox obOmei pemakuuei O. B.

TatapaukoBa. — Mocksa: U3narensctBo FOpaiit, 2019. — 285 c.

6. I[Hunaues, B. C. Maremaruka: y4eOHUK 1 npaktukym misi By3oB / B. C. Illumages; mox

penakmueit A. H. TuxonoBa. — 8-¢ m3., mepepad. u norn. — Mocksa: U3natenscrBo KOpaiiT,

2019. — 447 c.

5.3 IlpodeccnonanbHbie 0a3bl JAHHBIX M HHGOPMALIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. www. asi .org .ru — AreHTCTBO COIMaTbHON HH()OPMAITHH.

www.garant.ru — CrnpaBouHas npaBoBas cucteMa «I apaHr».

www.edu.ru — Poccutickoe odpa3oBanue. deepanbHbIi MOPTAL.

2
3. www.consultant.ru — CripaBounast mpaBoBasi cuctema «KoncynbranT [Timrocy.
4
5

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

5.4 MarepuajbHO-TeXHHYECKO€E ¥ MPOrPaMMHOe odecrieyeHue (JIUIEeH3NOHHOE U CBOOOTHO

pacnpocTpaHsieMoe)
HanmeHoBanue HaumeHoBaHue OCHAIIEHHOCTH CIENHAJIbHBIX Ilepeyenn
AUCHUTITHHBI CHenuaIbHBIX NMOMeIleHU 1 oMeleH it 115 JIMIEH3HOHHOT0
(Momys), TOMeIleHui 1 CaMOCTOSITEJIbHOW PaGoThI NPOrpaMMHOI0
NPAaKTHK B TOMeIeHu| sl olecreyeHns.
COOTBETCTBHH C CaMOCTOATeJIbHOH
Y4eOHBIM padoTsI
TJIAHOM
b1.0.09 Kabuner VYuebnble MecTa, 000pyJOBaHHbIE Microsoft Windows XP
MatemaTHka MaTeMaTHKH 0510uHOH Mebenbio, pabodee MecTo Microsoft Office
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nperoaBarelis B cocTaBe ctoi, ctyi, | Kaspersky Endpoint mis
TymM0Oa, KOMIIBIOTEP C BBIXOJIOM B Ou3Heca
CEeTh MHTEPHET, DKPaH, KoncynpbrantlLitoc
MYJIBTHMEIUIHBIN IPOSKTOP, AdobeReader
TEJIEBU30P, TEMATHIECKNE CTEH/IBL, Cisco WebEXx
Mpe3eHTAllMOHHBIA MaTepua HNudopmannronHo-
KOMMYHHKAIIHOHHAS

VYuebHble MecTa, 000pyJOBaHHEIE wiatpopma «Chepym»

Aynuropust s 010uHOM MeOeIbI0, KOMIIBIOTEPaMH C

CaMOCTOSTEIbHON BBIXOJIOM B CETh UHTCPHET,

paboThI MHOTO()YHKIIMOHAJIBHOE YCTPOMCTBO

6. MeToanueckne yKazaHus JJisl 00y4aIOMIUXCSl M0 OCBOEHUIO TUCHMILIUHbI

6.1 3aHATHSA JIEKIIHOHHOTO U CEMHUHAPCKOT0 (MPAaKTHYE€CKOI0) THIIOB

Meroanueckue ykazaHus JUIsl 3aHATHM JISKIMOHHOTO TUIA. B X0/1€ IEKUMOHHBIX 3aHATUN
oOydaroniemycsi HE0OXOJUMO BECTH KOHCIIEKTHpPOBAHHE Y4eOHOro MmaTepuana, oOpaiaTh
BHUMaHUE Ha KaTeropuu, GopMyIuPOBKH, PACKPHIBAIOIINE COJCPKAHUE TEX WU UHBIX SBICHUN
U TPOIECCOB, HAay4YHbIC BBIBOABI M MpaKTHUECKHE pekoMeHjanuu. HeoOxomumo 3amaBaTh
MPENOJABATENI0 YTOYHSAIOIIME BONPOCHI C LEJNbI0 YSICHEHHS TEOPETHUYECKUX TOJIOKEHHUM,
pa3penieHus: COPHbBIX CUTYyalUH.

[enecooOpa3no nopabaTbiBaTh CBOW KOHCIEKT JIEKIIMH, JIeJasi B HEM COOTBETCTBYIOIINE
3alMCU U3 OCHOBHOM M JOMOJHHUTEIBHOM JINTEpPaTyphbl, PEKOMEHIOBAHHON IpPENojaBareieM U
MPEAYCMOTPEHHOM Y4eOHOU MPOTrpaMMON TUCIUTUIMHBI.

Meroanueckue yKazaHusl I 3aHATHH  CEMHUHAPCKOTO  (MPAaKTHYECKOTO) THIIA.
[TpakTHdeckue 3aHATHS TO3BOJSIOT Pa3BUBATh y O0OYYarOIIErocs TBOPYECKOE TEOPETHUECKOE
MBIIUJIEHUE, YMEHUE CaMOCTOSITENbHO HM3y4aThb JINTEPATypy, aHAIM3UPOBATh MPAKTUKY; y4yaT
4eTKO (OPMYJIUPOBATh MBICTH, BECTH JUCKYCCHIO, TO €CThb MMEIOT HCKIIOYUTEIHHO BAXKHOE
3HAYEHUE B PA3BUTUU CAMOCTOATEIIBHOTO MBIIUICHUS.

[ToaroroBka K mIpakTHUYECKOMY 3aHATHIO BKIIOYAeT JaBa 3Tana. Ha mepBoMm arare
o0Oydaromuiicss TUTAaHUPYET CBOK CAMOCTOATEIbHYIO paboOTy, KOTOpas BKIIOUAET: YsSCHEHHUE
3aJlaHUsl Ha CAMOCTOSITEIBHYIO PalbOoTy; MOA00OpP OCHOBHOM WM JIOTIOJHUTEIBHOM JIUTEPATYypHI;
COCTaBJICHHE TUIaHAa PabOThI, B KOTOPOM OIPEACNISIOTCS OCHOBHBIE IYHKTHI TPEACTOSIICH
noarotoBku. CocTaBieHHE IJIaHa JUCHUIUTMHUPYET U TOBBIIIAET OPraHU30BaHHOCTh B padoTe.
Bropoii sTanm BKIIOYAET HENMOCPEACTBEHHYIO MOJATOTOBKY K 3aHSATHUIO, KOTOpas HAYMHAETCH C
M3YYEHUS OCHOBHOM M JIOMOJHUTENbHOU IuTepaTypbl. Oco0oe BHUMaHUE MIPH 3TOM HEOOXOAUMO
00paTUTh Ha COJIEP’)KAHNE OCHOBHBIX TOJIOKEHUW W BBIBOJOB, OOBSICHEHHE SIBICHUU U (PAKTOB,

YACHCHUC NPAKTUYCCKOTO IMPUIOKCHUA PACCMATPHUBACMBIX TCOPCTUYCCKUX BOIIPOCOB. I[anee
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cllelyeT MOJrOTOBUTh TE€3MCHI AJIsl BHICTYIUIEHHUH MO BCEM y4eOHBIM BONPOCaM, BHIHOCUMBIM Ha
IIPAKTUYECKOE 3aHATUE WIN 10 TEME, BBIHECEHHON Ha JUCKYCCHIO (KPYIJIBIM CTOJI), IPOAyMaTh
IPUMEPBI C LETbI0 00ECIIeYeHUsI TECHOM CBA3HM M3Y4aeMOM TEMBbI C PealbHO KU3HBI0. ['0TOBSCH
K JIOKJIaJy WM BBICTYIUIEHHUIO B paMKaxX HHTEPAKTUBHOM GOpMBI (AUCKYCCHs, KPYIJIBIH CTOI), IPU

HGOGXOI[I/IMOCTI/I cilIenyer O6paTI/ITI)CH 3a IOMOIIBIO K ITPCIIOAaBaTECIIO.

6.2. CamocTosiTeiIbHAs padoTa CTYJ1€HTOB

CamocrodrenbHas paboTa CTyJEHTOB IIPEJYCMOTPEHA YU€OHbBIM IJIAHOM 110 AUCLUIINHE
B 0o0beme 108 yacoB. CamocrosTenbHas paboTa peaqu3yercss B paMKax MPOrpaMMbl OCBOSHUS
JUCLUTUIMHBL B CIEAYIOUINX hopmax:

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

- IpOpabOTKa TEMATUKU CAMOCTOSTEIbHON pabOThI;

- HaIMCaHNE KOHTPOJIbHOU PabOTHI;

- mouck nHpopmanuu B cetu «MHTepHET» U ITUTEpaType;

- BBITMIOJTHEHUE WHINBUIYAIbHBIX 33 JaHHA;

- IOJITOTOBKA K c/jaue 3a4eTa, 3a4eTa C OLIEHKOH.

CamocrosrenbHas paboTa MIPOBOAUTCS C LENbIO:

- CHCTEMAaTH3allui ¥ 3aKPETJICHHS MTOJTyY€HHBIX TEOPETHUECKIX 3HAHUHN U MPAKTHIECKUX
YMEHHI 00YJarOIIUXCS;

- YIIIyOJIeHHsI U paclIuPEHUs TEOPETUUECKUX 3HAHUHN CTY/ICHTOB;

- (opMupoBaHUs yMEHMH HCIOJb30BATH HOPMATUBHYIO, IPAaBOBYIO, CIPABOUYHYIO
JOKYMEHTAIUIO, YIeOHYIO U CIICIIUANIBHYIO JIUTEPATYPY;

- pa3BUTHUS MO3HABATEIbHBIX CIIOCOOHOCTEH M AKTHBHOCTH OOYYaOIIMXCS: TBOPUECKOMN
UHUIIMATUBBI, CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPraHMW30BAaHHOCTH; (OPMHUpPOBAHUE
CaMOCTOSITENIbHOCTH MBIIUIEHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO, COBEPLICHCTBOBAHUIO U
caMOOpraHu3aluu;

- Pa3BUTHIO UCCIIEAOBATEILCKAX YMEHUH CTY/IEHTOB.

TexHonorus oOpraHu3aluyd  CaMOCTOATENbHON paboThl  OOydYaroUIMXCS  BKJIHOYAET
UCMOJIb30BaHUE HH(POPMALMOHHBIX W MaTepUabHO-TEXHUYECKHUX pPEeCcypcoB: Oubimoreka c
YUTaJIHHBIM 32JI0M, KOMITBIOTEPHBIE KIIACCHI C BO3MOXXHOCTBIO paboThl B MIHTEpHET, ayIuTopun
JUTSL CAMOCTOSITEIbHON PaOOTHI.

Ilepen BbIMONHEHHEM OOYYAIOUIMMUCA BHEAYTUTOPHON CaMOCTOSTENbHOW paboThI
IpernoJiaBaTesb MPOBOJUT KOHCYIHTHPOBAHUE 1O BBIMOJHEHHUIO 33JaHUs, KOTOPBIM BKIIIOYAET
[eNb 3alaHusl, €ro COJACP)KaHUs, CPOKH BBIOJHEHHS, OPUEHTHPOBOUHBIA 0O0BEM pPabOTHI,

OCHOBHbIE TpeOOBaHUS K pe3ybTaTaM paboThl, KpUTEPUHU OLIEHKH.
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CamocrodarenbHas paboTa MOXKET OCYILECTBIIATHCS MHIAMBHUIYalbHO WM IpyIHNIaMH
00y4aromuxcst B 3aBUCUMOCTH OT LENH, 00BbEMa, KOHKPETHOW TEMaTHKH CaMOCTOSTEIbHOU
paboThI, yPOBHS CII0KHOCTH, YPOBHS YMEHHI 00yUYarOIIUXCSL.

KonTposns camocTosTenbHON paboThl CTyI€HTOB IIPEAYyCMATPUBAET:

-COOTHECEHUE CO/IEPKaHUS KOHTPOJIA C LEIsIMH 00yUueHuMs;

-00bEKTUBHOCTb KOHTPOJIS;

-BAINJHOCTb  KOHTPOJII (COOTBETCTBUE MPEABSBIAEMBbIX 3aJaHUMl  TOMY, 4YTO
IPEIOoIaraeTcsi IPOBEPUTH);

-nuddepeHIuannio KOHTPOIbHO-U3MEPUTEIIbHBIX MaTEPUAIIOB.

@DopMBbI KOHTPOJISI CAMOCTOSATEIBHON PabOTHI:

-IIPOCMOTP U IIPOBEPKA BBINOIHEHHS CAMOCTOSATEIbHON PabOTHI IPENO0/1aBaATEIEM;

-OpraHu3anus caMOIpOBEPKH, B3aUMOIIPOBEPKH BBIIIOJIHEHHOTO 3alaHUs B TPYIIIIE;

-00Cy)XJICHHE PE3yJIbTaTOB BHINOJIHEHHONW PabOThl Ha 3aHATUH;

-IPOBEICHNE NUCBMEHHOIO OMPOCa;

-IPOBEICHUE YCTHOI'O OIpPOCa; OpraHu3aluusi U IPOBEIEHUE WHAMBHUAYAIbHOIO
cobece]0BaHuS;

-OpraHu3anusda U IpOBCIACHHUC CO6€C€I[OB3HI/I$[ C prHHOﬁ.

7. MeToanuyeckue peKoMeHAalMU M0 00yUeHHUI0 JIUI ¢ OrPAHMYEeHHBIMH

BO3MO:KHOCTSIMHM 3/I0POBbSI  UHBAJIN/I0B

OOydeHue No JUCHUIUIMHE OOYYarOIIMXCsl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH 370POBbS
(mamee — OB3) ocymiecTBisieTcs € Y4eTOM OCOOCHHOCTEH ICUXO(PHU3MYECKOTO pa3BUTHS,
UHJIUBUIyaIbHBIX BO3MOXHOCTEH U COCTOSIHUS 3/10pOBbsl TAKUX 00YyUarOLIMXCSl.

Conepxanue 0Opa30BaHUS U YCIIOBUSI OpraHu3anuu oOyueHus, oOyuarommuxcs ¢ OB3
OTIPEIICTSIFOTCSL  aJJalTHPOBAaHHON 00pa30oBaTeNIbHONW IMPOTPaMMOM, a JJIsi WHBAJIUIOB TAaKKE B
COOTBETCTBUH C MHMBUyaJIbHOM MPOrpaMMOi peaObuInTalliy HHBAIU/A.

OcBoeHune AucHUIIMHbI o0ydatomumucs ¢ OB3 MokeT ObITh OpraHM30BaHO KaK COBMECTHO
C IPYTUMH 00YJaOIIIMUCS, TaK U B OT/ICNBHBIX Tpymax. [IpeamonaratoTcs crieraibHbIe YCIOBHS
JUTSI TIOJTy4deHus 0OpazoBanus obydaromumucs ¢ OB3.

IIpodeccopcko-nenarornyeckuii coctaB 3HaKOMHUTCSI € TICHXOJIOTO-(H3HOIOTHUECKUMU
0COOCHHOCTSIMH OOyyaromuxcsi MHBIMAOB M jun ¢ OB3, MHAMBHAYyalbHBIMH IPOrpaMMaMu
peadmIMTalMyi UHBAIMAOB (TIPH HATUYHH).

B kypce mpenmomnaraercsi HCIOIb30BaTh CONMATEHO-aKTHBHBIE U Pe(IIEKCHBHBIE METOIBI

06y‘IeHI/I}I, TCXHOJIOIT'MH COI.IHOKyJILTypHOﬁ pCaGI/IHI/ITaI_II/II/I C NICIbKO OKa3aHus IIOMOIIHM B
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YCTQHOBJICHUH TOJIHOLIEHHBIX MEXJIMYHOCTHBIX OTHOILEHUM C APYTUMH CTyJEHTaMH, CO3JaHUU
KOM(OPTHOTO TCHUXOJOTMYECKOr0 KJIMMara B CTyJAeHuYecKoi rpymme. [logbop u paspaboTka
y4eOHBIX MaTePHATIOB MTPOU3BOIATCS C YUYETOM MPEAOCTABIICHHUS MaTepHalia B Pa3IMIHbIX (hopMax:
ayqualbHOW, BU3YAJIBHOW, C HCHOJb30BAHUEM CIEIHAJIbHBIX TEXHHUUECKUX CPEACTB U
UHGOPMAIIMOHHBIX CUCTEM.

OcBoenue mucturuinHbl Jmiamu ¢ OB3 ocyiecTBisieTcss ¢ MCMONB30BAHUEM CPEJICTB
oOyueHHsI OOIIEr0 W CHENUAIBLHOIO Ha3HA4YeHHUs (NEPCOHATBHOTO U KOJUICKTHBHOTO
UCMOJb30BaHus). MaTepualbHO-TEXHUYECKOe OOecleueHne IMpelycMaTpruBaeT NpucnocolieHne
ayautopui Kk Hyxaam jun ¢ OB3.

dopma MPOBEACHUS aTTECTAMU I CTYACHTOB-WUHBAIMOB YCTAHABIMBACTCS C YYETOM
WHIMBUIYaTBHBIX Ticuxodm3mueckux ocodbenHocteit. s crynentoB ¢ OB3 npexycmarpuBaercs
noctymnHas popma npeocTaBlIeHus 3a/IaHUI KaK OIIEHOYHBIX CPE/ICTB, @ UMEHHO:

— B MEYATHOM WMJIM 3JEKTPOHHOUN Qopme (A TUI] C HAPYIICHUSIMHU OMOPHO-BUTATEILHOTO
amnmapara);
— B IIeYaTHOM (hopMe WM STEKTPOHHOI (hopMe C yBETUUEHHBIM MIPU(TOM 1 KOHTPACTHOCTHIO

(U1 TMIT C HApYIICHUSIMU CITyXa, PeUH, 3peHHUs);

— METOJIOM YTEHUS aCCUCTCHTOM 3aJ[aHHsI BCIYX (JIJIS1 JIUI] ¢ HAPYIICHUSIMA 3PCHHS).

CryneHTaM C WHBAJIUAHOCTBIO YBEIHMYMBACTCSl BpeMs Ha MOJATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOMPOCHL. J[JIs TakuxX CTYIEHTOB TMpeaycMaTpuBaeTcs JOoCTymHas (opMma
MPEIOCTABIICHUS OTBETOB HA 33]aHUs, 2 UMEHHO:

— MUCHbMEHHO Ha Oymare wiu Ha0OpOM OTBETOB Ha KOMITbIOTEpE (7S JUI] C HAPYIICHUSIMH
ciryxa, peun);

— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCTIOIH30BAHUEM YCIYT aCCUCTEHTA (17151 JIHII
C HapyYIICHUSMH OMOPHO-ABUTaTEIHHOTO arnmapara);

— YCTHO (7151 TUIT ¢ HAPYIICHUSIMU 3PEHHUS, OTTIOPHO-ABUTATEILHOTO armapara).

— npu HEOOXOJUMOCTH JUIsI OOYYAIOIIUXCS C WHBAIUTHOCTHIO MPOIENypa OLIEHUBAHHUS

PE3YIBTATOB O6y‘-IeHI/I$I MOKET NPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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[Tpunoxenue 1

DoH/1 OLIEHOYHBIX CPEICTB
JJISl TEKYLEero KOHTPOJISA ¥ POMEKYTOUYHOM aTTecTalnu
NPU U3YyYeHUH TUCHUTINHBI
b1.0.09 MatemaTtuka

r. Mocksa, 2025
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1. TacnopTt GoHIa OLIEHOYHBIX CPEICTB

Koutpoanpyemsie Kon n naumeHnoBanue Huaukarop HaumeHnoBanme
pa3aeJibl (TeMbl) KOMIIeTeHIUH AOCTHKEHU S OLIEHOYHOI0
AUCHMILINHBI KOMIIEeTeHIIHH cpeacTBa

3HayeHHe U pojib YK-1 Cnoco6en ocymectiusate | UYK 1.1 Onpoc, gokna,
MAaTE€MaTHKU B IIOMCK, KPUTUYECKUM aHAIIU3 U NyK 1.2 TECT, 33J1a4M IIpH
HAay4YHOH U CHUHTE3 HH(POPMAIIHH, YK 1.3 paszbope
MPaKTUYECKOU MPUMEHSATh CUCTEMHBIN TT0JIX0]1 KOHKPETHBIX
NeSITeIbHOCTH. JUTS pEIICHUS TOCTABICHHBIX CUTYyaIuH,
3aj1a4 KOHTpPOJIbHAS
pabora, perieHue
3aza4, 3auer,
324eT C OLICHKOU
MatpuuHnas YK-1 Cnocoben ocymectisite | UYK 1.1 Omnpoc, noknan,
anreopa. MOKCK, KPUTUYECKUI aHATN3 U NYK 1.2 TECT, 3a/1a4¥ pU
CUHTE3 uHpOopMaIuy, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN TOIXO]] KOHKPETHBIX
JUTSL pEIIEHUS TOCTaBIEHHBIX CUTYaIHi,
3a1au KOHTPOJIbHAS
pabora, pelieHue
3a/1a4, 3a4er,
3a4eT C OLICHKOMU
OJ1eMEHTBI YK-1 Cnocoben ocymecteisate | UYK 1.1 Onpoc, goknas,
BEKTOPHOM anreOpbl. | MOUCK, KPUTHUECKUI aHAIIN3 U NyK1.2 TECT, 3a7a4u IIpU
CUHTE3 HH(POPMAIIHH, YK 1.3 pazbope
MPUMEHSATH CUCTEMHBIN TT0JIX0]T KOHKPETHBIX
JUISl pELLIEHUs TOCTaBIEHHBIX CUTYyaIui,
3aj1a4 KOHTpPOJIbHAS
paborta, perieHue
3a/1a4, 3a4er,
3a4eT C OLICHKOU
Cuctemsl muHelHbIX | YK-1 Cnoco6en ocymectiusate | UVK 1.1 Ompoc, noknan,
anredpanvdecKkux MOUCK, KPUTUYECKUN aHATIU3 U NyK 1.2 TECT, 33J]a4M MpU
YpaBHEHHUH. CUHTE3 uHpOopMaIuuy, NYK 1.3 pazbope
MPUMEHATh CUCTEMHBIN TOJIX0]1 KOHKPETHBIX
JUISL pEIIEHUS TOCTaBIEHHBIX CUTYaIHi,
3a1a4 KOHTpPOJIbHAA
paborta, penieHue
3a/1a4, 3a4er,
3a4eT C OICHKOU
AHanuTHyeckas VYK-1 Cnocoben ocymectBiars | UYK 1.1 Omnpoc, noknan,
reoMerpus Ha ITOMCK, KPUTUYECKHUM aHATIN3 U NyK 1.2 TECT, 3a7a4u IIpU
IJIOCKOCTH CHHTE3 HH(pOopMaluH, NYK 1.3 paszbope
MIPUMEHSATHh CHCTEMHBIN TIOJIX0]T KOHKPETHBIX
JUISL pEILIEHUs TOCTaBIEHHBIX CUTYaIHi,
3aj1ad KOHTPOJIbHAS

paborta, perienue
3ajad, 3a4erT,
3a4eT ¢ OLICHKOU
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AHanmutnueckas VYK-1 Cnocoben ocymectBiare | YK 1.1 Ompoc, noknan,
reoMeTpus B MOUCK, KPUTUUECKUW aHAIIU3 U YK 1.2 TECT, 3aJ]a4u TIpU
MIPOCTPAHCTBE CHHTE3 HH(pOpMauH, NYK 1.3 pazbope
MPUMEHSTHh CUCTEMHBIN TOIXO KOHKPETHBIX
JUISl pEIIEHHUS [TOCTABJIEHHBIX CUTyaluH,
3a1au KOHTPOJIbHAS
pabota, penieHue
3a/ady, 3a4er,
3a4eT C OLICHKOU
DJIEMEHTHI TEOPUH YK-1 Cnoco6en ocymectimsate | UYK 1.1 Onpoc, gokna,
MHOXECTB. IIOMCK, KPUTUYECKUM aHAIIU3 U NyK 1.2 TECT, 33J1a4U IIpH
CHUHTE3 HH(POPMAIIHH, YK 1.3 paszbope
IPUMEHSTh CUCTEMHBIN TIOJXO KOHKPETHBIX
JUTS pEIICHHUS TOCTABIICHHBIX CUTYyaIuH,
3aj1a4 KOHTPOJIbHAS
paborta, pelieHue
3aza4, 3auer,
324eT C OLICHKOU
OyHKIMH OHON YK-1 Cnocoben ocymectisite | UYK 1.1 Omnpoc, noknan,
HE3aBUCUMOU MOWCK, KpUTHYECKUN aHAIU3 U YK 1.2 TECT, 3a/1a4M TIpU
MIEPEMEHHOM. CUHTE3 uH(pOopMaIuy, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN TOIXO]] KOHKPETHBIX
JUISI pEIIEHHUS TOCTABJIEHHBIX CUTYaluH,
3a1au KOHTPOJIbHAS
pabora, penieHue
3a/1a4, 3a4er,
3a4eT C OLICHKOMU
Huddepenunansaoe | YK-1 Cnocoben ocymectiare | UYK 1.1 Omnpoc, noknan,
HCUYHUCIICHUE ITOMCK, KPUTUYECKHUM aHAIIN3 U NyK 1.2 TECT, 3a7a4u IIpU
(GbyHKIMU OJTHOM CHHTE3 HH(popMaluu, NYK 1.3 paszbope
HE3aBHUCUMOM MPUMEHSTh CUCTEMHBIN TOIXO KOHKPETHBIX
IIEPEMEHOM. JUISl PEIIEHUS TOCTABJIEHHBIX CUTYyaIuH,
3aj1a4 KOHTPOJIbHAS
pabora, perieHue
3a/a4, 3a4er,
3a4eT C OLICHKOU

Oranel popmupoBanus komrnereHui B npouecce ocsoeHuss OIIOII npsiMo cBsi3aHbI C

MECTOM JHUCUUIUIMH B oOpa3oBaTenpHOW mporpamme. Kaxnaplii stan  ¢dopmupoBaHus
KOMIIETEHIINH, XapaKTepU3yeTcs OINpeaeIeHHBIMU 3HAHUSAMH, YMEHUSIMHU M HaBBIKAMU U (WJIN)
OTNBITOM MpOo(ecCHOHAbHON N1eATeNbHOCTH, KOTOpPbIE OIEHUBAIOTCS B MPOLECCe TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH, TPOMEKYTOUHOM aTTeCcTalliu 10 TUCHUILUINHE (TPAKTHKE) U B ITpoLiecce
UTOTOBOM arrectanuu. MTorosas omeHka mo JUCHUIUIMHE «MaremaTtruka» c(hOpMHPOBAHHOCTU

KOMIIETECHITUI OIMPEACIIACTCA B IICPUO MTOATOTOBKU U CAAYHM 3a4€Ta U 3a4UCTa C OLICHKOM.

31



2. OneHo4YHbIe MAaTEPHAJIbI

2.1 Texymmii KOHTPOJIb
TEMBI JOKJIALOB 1O MATEMATHUKE UISA CTYJAEHTOB

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

1. Meramaremaruka.

2. [TapagoKCchl TEOPUU MHOKECTB.

3. AKCHOMATHYECKUN METO/I.

4. Teopemsl I'€nemnst 0 HEMOIHOTE.

5. TeopeTnko-MHOXKECTBEHHBII c110c00 000CHOBAaHUSI MaTEMAaTUKH.
6. AkcroMa BbIOOpa U allbTePHATUBHBIC AKCUOMBI.

7. KOHCTpYKTHBU3M U HHTYUIIMOHU3M B MaTEMaTHKE.
8. Jlornueckoe 000CHOBaHNE MATEMATHUKH

9. Heuérkue MHOXKECTBA U MaTemMaTUKa Ha €€ OCHOBE.
10. MoansHas JIOTHKa.

11. MeTto MaTeMaTHYeCKON HHIIYKITUU AJredpa

12. OcHoBHas Teopema aJreopshl.

13. Benukas Teopema depma.

14, bunapHas cucrema cuuciIeHus.

15. Bbynessl anredpsr 1

16. CuMMeTpHH B )KUBOM NPUPOJIE

17. MaremaTuka B KpucTauiorpaduu.

18. KonupoBanue nnpopmanuu.

19. ['eometpus JlobaueBckoro.

20. I'eomerpus Pumana.

21. MHoromepHsle IPOCTPAHCTBA.

22. beckoHeuyHOMEpHBIE TPOCTPAHCTBA U, B YACTHOCTH, TMJIBOEPTOBBI TPOCTPAHCTBA.

[Ixana u KpUTEpUU OIICHUBAHUSI TOKJIAT0B (pedepaTon)

IIkaja oueHnBaHus Kpurepumn oneHuBanus

«OMIUYHOY OO6yuaromuiics TITyOOKO U COZepKATebHO PACKPBIBAET TEMY
noknana (pedepara), He TOMYCTUB OMTUOOK. OTBET HOCUT
pa3BEepPHYTHIN U NCUYEPIBLIBAIOIINIA XapaKTep

«xXopouioy OOyuaromuiics B IIEJIOM pacKpbIBaeT TeMY Jokazaa (pedepara),
OJIHAKO OTBET XOTs OBl HA OJMH U3 HUX HE HOCUT Pa3BEPHYTOTO U
MCUEPITBIBAIOIIETO XapaKTepa.

«yooenemsopumenvroy | O0ydaronMiics B IEJIOM packpbIBaeT TeMy JAokiaaa (pedepata) u
JIOITYCKAEeT psiJl HETOYHOCTEH, (hparMeHTapHO pacKphIBaeT
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COACPKAaHNUC TCOPECTUICCKUX BOIIPOCOB WJIN UX PACKPLIBACT
COACPIKATCIIBHO, HO JOIIYCKasd 3HAYUTCIIbHBIC HCTOYHOCTHU

HPUMEPHAS TEMATHUKA KOHTPOJIBHbBIX PABOT IO INCHUIIJIMHE
KonTpoabHasi padora

no teme «MaTpuuHasi anredopa»
TunoBoi BapuaHT KOHTPOJIbHOM pabOTHI.

3aganue 1. HaiiTh 3HaueHre MaTpUYHOIO MHOTOWICHA.

2 3 0
1. A>-2AT .A+3,ecrm A=|1 -2 -1]|.
0o 1 2
3ananue 2. Pemuth MaTpuuHOE YpaBHEHHUE.
3 0
[25 4) -2 1
1. X- =
6 1 4 -5
-3 -2

3aganue 3. BbluuciuTh onpenenuTeNb YETBEPTOro MOpsaKa, MPEIBApPUTEIIBHO IMOJYYUB
MaKCHUMaJIbHOE YMCJIO HYJIEH B CTpOKe (CcToJOIe).
2 4 -1 2
-1 2 3 1
2 5 1 4
1 2 0 3
3amanne 4. @upma BBINYCKAaeT TPH BHJA TMPOIYKIWHU, HCIOIB3YS ISATH BUIOB CHIPHS.
3agaHbl: BEKTOp cmpoca X = (X1, X2, X3); Marpuia nopsaka 3X5 A=[aij] yIenbHBIX 3aTpar
pecypcoB (aij — pacxol j-ro BUa pecypca Ha eAMHHUILY BBITYCKa | — IO BUJIA MPOIYKIMH); BEKTOD
IIEH pecypcoB c=(C1, C2, ..., C5). OMpenenuThb: a) pacxoj Kaxaoro pecypca, He0OXOAUMOTro JIJIst
YJIOBJIETBOPEHUS CIPOCa; 0) CTOMMOCTh KaXKIOro pecypca (yAelabHbIE CTOMMOCTHBIE 3aTpPaThl,
NPUXOSIIMECS Ha €IUHUILY BBITYCKA MPOAYKLIUU KaKIOro BHJA); B) CYMMapHBbIE 3aTpaThl Ha

PECYpPCHI, HCO6XOI[I/IMI>IG I YAOBJICTBOPCHUSA 3aJaHHOT'O 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
KonTpoabsnas padora
110 TeMe «JIeMEeHThI BEeKTOPHO# ajaredpbi»

TunoBoi BapuaHT KOHTPOJILHOM pabOTHI.

3anmanue 1. Jlansl koopauHaTe! BepinH nupamuasl ABCD: A(1, 2, 1), B(-1, 1,0), C(1, -3,
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6), D(1, 5, -6).
TpeOyercs 3anmucaTh:
_— — —— . o

a) koopauHaThl BektopoB AC, AB, AD, B cucteme opr |, j, K ¥ HalTH UX UIUHBL,

o _—_ e
0) HaiiTu yron mexnay Bekropamu AC U AB
B) HaiiTu npoekuuto Bekropa AD, Ha BekTop AB ;
I) HaiiTu mwomaas rpanu ABC;
1) HaiiTh o0beM nupamuasl ABCD;
€) cocTaBUTh ypaBHeHHE pedpa AC;
%) cOCTaBUTh ypaBHeHHE IrpaHu ABC.

KonTtpoabHnas padora
1o teme «CucTeMbl JIMHEHHBIX aJIred0pan4ecKux ypaBHeHHn»

TunoBoi BapuaHT KOHTPOJIbHOM pabOTHI.
3ananue 1. [IpoBepuTh, 4TO cCUCTEMa JIMHEHHBIX ajlreOpanuyeckuX ypaBHEHUN COBMECTHA U

PCIINTL €€ pa3JIMYHBIMU U3BECCTHBIMH MCTOAAaMMU.

5x+8y—z=7
xX+2y+3z=1
2x-3y+2z=9

3a,I[aHI/IC 2. peUINTb CUCTEMY ypaBHeHI/Iﬁ O6IJ.[CFO BU A, MPpCABAPUTCIIbHO UCCIICA0OBAB €€ Ha

COBMCCTHOCTb.

1 3

X +4x2—3x —6x4=0
2x1+7x2+x -x =2
4

3
x, + 7x2 — 24x3 + 45x4 = -6

[Mxana n KpUTCpUHU OLUCHHUBAHUA KOHTPOJbHBIX pa60T

IIIkxaxa omeHNBAHUA Kpurepun oueHnBanus

«OMAUYHON OO0yyaromuiicst ITyOOKO U COAEpKATENbHO PACKPBIBAET TEMY
KOHTPOJILHOM paboThl, HE TOMYCTUB OMNOOK. OTBET HOCUT
Pa3BEPHYTHIM M HCUEPIBIBAIOIINN XapaKTeD.

«xopoutoy OO0yuaromuiics B 1IeIOM PacKpbIBAE€T TEMY KOHTPOJIbHON

paboThl, OTHAKO OTBET HE HOCUT Pa3BEPHYTOT0 M HCUEPIIHIBAIOLIETO
Xapakrepa.

«yoosnemeopumenvroy | OOydaroUiics B IIEIOM PACKPBIBAET TEMY KOHTPOJIbHON pabOThI U
JIOITYCKAEeT psiJl HETOYHOCTEH, (hparMeHTapHO pacKphIBAeT
COJIepKaHUE TEOPETUYECKHUX BOIIPOCOB HMJIM UX PACKPBIBAET
COZIEpPKATENBHO, HO IOITYCKasl 3HAYUTEIIbHBIC

HETOYHOCTH.

«He OO6yuatomuiics He BlaieeT BHIOPAaHHON TEMOM KOHTPOJIBHON
yoosnemsopumenvro» | paboThl. TeMa KOHTPOJIbHON pabOThl HE pacKphITa
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THUITOBBIE TECTOBBIE 3AJAHUA

no teme «AuddepennuanbHoe ncuuciaeHue PyHKUMUA OHON He3aBUCUMOI
1nepeMeHHOon»
TuroBoii BapuaHT TecTa.

1. Haiitu npon3BoaHy0 QYHKIHH Y = J2x - =

2 1 2 2 1 2 1 2
0 Dy=—"m-"2)y=J545 3 y=—"vat S ) y=—"-25
TBeT 1) Yy N )y VC; 3 )Y R )Y T % ) HeT

OTBCTA.

_ vt
2. Haiitu npon3BoaHy0 QyHKIHH y=Xtg'x,

Otger 1) y' =tg?x+ —.2) Y =tg’x+—>— ,3) y’=t92X+2thgX,
2C0Ss° X COS” X COS“ X
4) y' = ﬂ , 5) HET MPaBUJILHOT'O OTBETA.
cos? X

Jx
1+x

3. Haiitu npousBoanyo QyHKIUHN Y =

Yy L gy 1220
2x(1+x) 24X (L+ /%) 1++/x)?"

5) HeT MpaBUIIBLHOTO OTBETA.

OtBer 1) y' =

4) y' — M
@+/x)?’

4. Haiitu unTepBaibl yobiBanus GyHkun Y = 2—3X+ X2

Otser 1) (—o0,—1) u (1,+), 2) (-11), 3) (-0,—-1),4) (1,+0), 5) HET NPABUILHOI'O OTBETA.

Haiiti nHTEpBaiibl BOTHYTOCTH KpUBOM Y = 2—3X+ x®
Otset 1) (-2,0) , 2) (-11), 3) (-0,-1),4) (0,+), 5) HET MPABUILHOTO 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 npaBHILHOTO OTBETA.
. . 1-2x?
6. Haiitu BepTHKanbHBIE ACUMITOTBI KPHBOM Y = —; L
X —_

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

[IIxama oreHHBaHUS TECTOBOIO 3aJaHUS

% BepHBIX penieHnii (0TBETOB) HIxkajna oneHnBaHus
85-100% COMIUYHON

70-84% «xopouioy

51-69% «y00871€eMEOPUMENILHON
50% u mMeHee «He Y0081eme8opUmMeIbHO»
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MPUMEPHBIE 3ATAHUS JIJISI MIPAKTUYECKHX 3AHATHI
ITo TeMe «AHaIUTHYECKAS FeOMETPHS HA IJIOCKOCTH
TunoBoi BapuaHT NPAKTUYECKOro 3aHATH. Pemenne 3aaau.

IIpumep 1. [IpuBectu obmiee ypaBHeHHe npsiMoit 3X+5y+20= 0 K ypaBHEHHUIO MPSMOH B

OTpe3Kax.
Pemienue. Ilepenecém cBoOoanbnii uiaeH 20 B MpaByl® dYacTh pPaBEHCTBA C
MIPOTUBOTOJIOKHBIM 3HAKOM U Pa3IeuM 00e 4acTu paBeHCTBa Ha (-20), MoxyInm:
3x 5y -20 , _ -20

— XY og= -
5 _20—1I/IJ'II/I__20+__20 1, o b .

3 5
OTtBer. _izo + _LZO =1.
3 5
IIpumep 2. IlonyuuTh BCE BHABI YpaBHEHMsI INPSAMOM, €ciM IpsiMas 3aJaHa oOLIUM
ypaBHeHUEeM 3X+4y-5=0.
Pemenne. 1). YpaBHeHue npsamoii ¢ yriioBsiM ko3 dunmenrom: 4y=-3x+5=

3 5

3 5 3
yEIr e ke
2).YpaBHeHue mpsiMoii B oTpeskax: 3X+ 4y =5 = % +% =l,a= g, b:z.
3 4

KaHnonunueckoe ypaBHEHHE NPSAMOIL: BO3bMEM 2 IPOU3BOJIbHBIE TOUKH JIeXKAIlE Ha MPIMOI

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

5
. o x-0 _ Yy
KaHOHHYECKOE YpaBHEHHUE MPSIMOM, MPOXOIAIIEH Yepe3 Touky M; UMeeT BUJ, —s— = —5*;
3 4
4). YpaBHEHHE NPAMOU MTPOXOASAIICH uepe3 1Be 3alanHble TOUku My, M, umeeT Buj
5
x—=0 Y3
T = "5
370 0

PaccrosiHHe OT TOYKH 10 NPSIMOii
Ipumep 3. TpeyroabpHuk 3a1an cBoumu BepimuHamu A(1, 2); B(-2, 1); C(3, 2). Haiitu amuny

€I'0 BBICOTHEI, OHymeHHOﬁ N3 BEPIINHBI A.

Pemenne.
h = AK. BeicoTy Haiiiém, Kak pacCTOsIHUE OT TOYKH A
- o x+2 -1
K 1o npsimoit BC. YpaBuenue npsmoit BC: 312 %
X+2 -1
A C $T=yTHJH/IX-5y+7:0.

_|1-52+7] _ 2

V1425 V26

2
Otser. h =755 O AL

IIpumep 4. CocTaBUTh ypaBHEHUS OUCCEKTPUC YTIIOB MEXKIY MPSIMbIMHU

Li: 3x-4y-2=0 u L,: 5x +12y — 1=0.

Pemenye. .M(x,y)

_ I3®-4y-2| , _ |5%+12y-1|
T Jorie6 ' %27 25+144 '
5x+12y-1.

14x-112y-21=0 u L,: 64x + 8y — 21=0.

13 '
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IIpumep 6. Hanucate ypaBHEHHE NPSAMOM, MPOXOIAIIEeH yepe3 TOUKy M mnepecedeHus
npaMbix SX —Y + 10 =0 u 8X + 4y + 9 = 0 u napayuiensHo npsimoid X + 3y = 0.

Pemenue. 3anuiiem ypaBHenue myuka 5X —y+ 10 + 4 (8x + 4y + 9) = 0.

E) = {5+ 84; 4\ — 1}, N = {1; 3}. BektopsI ﬁl) uN napajJie/ibHbI, B KOOPIUHATAX # =
4/‘13—1 orcroma 15+ 241 40+ 1 =0 umu 201+ 16 =0 » 1= ‘2_106 = ‘?4’ (5 _%) 5 _ (?_I_ 1y +

(10-E)=0= x+3y+2=0

Kpusbie BTOpOro nopsiaika

Hpumep 7. IlpuBectn ypaBHeHHEe OKpykHocTH x2+7y2—2x+4y—11=0 «
KaQHOHHYECKOMY BHLY.

Pemenne. Kanonuueckoe ypasHenue okpyxkHoctu (x —a)?+ (y —b)2 =72%,C(a, b )-
HIEHTP OKPYXKHOCTH , I — PaJNyC OKPY>KHOCTH.

BriziensieM mosiHbie KBagpaThl MPU MEPEMEHHBIX X H Y.

(x?—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.

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

x2 2
Pemenne. YpaBHeHHe 3alHIIEM B BHJIE =t yT =1, a=4b=2, c=Va?+b? =

V20 V5
V20, e = =5 UTOOBI MOCTPOUTH JUTHIIC, HA OCAX KOOPAMHAT OTIIOKHM 2a = 8 1o ocu OX,

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

N

4 4 > X
-2
Mpumep 9. Jana mapa6ona y> = 6X. COCTaBUTh ypaBHEHHE e TUPEKTPHCHl M HAWTH eé
doxyc.
Pemenne. 2p =6; p =3, x= g = — % — ypaBHEHUE JUPEKTPHUCHI. F( ;, 0) — doxyec.

Kpurepum oueHku:

CrnenyeT npuaepKUBaThCS CIEAYIOMNX TPeOOBAHNUN TPU BBICTABIIEHUU OLIEHKH:

OreHKa «OTJIMYHOY BBICTABIsIETCS, ecu B padore 90 % OTBETOB SBISIOTCS BEPHBIMHU.

OreHKa «XOpOIII0Y» BHICTABIAETCS, eclid B pabote 70 % OTBETOB SIBJISIOTCS] BEPHBIMH.

OrneHKa «yIOBIETBOPUTEIHHOY» BBICTABIISCTCS, €Clu B paboTe 45% OTBETOB SBIISIFOTCS
BEPHBIMH.
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OneHKa «HeyAOBIETBOPUTEIBHOY» BBICTABISAETCS, €CIIM CTYJEHTOM JaHO MeHblIe 45%

IMpaBUJIbHBIX OTBCTOB.

IIkama OLICHUBaHUA TECCTOBOI'O 3aJJaHUA

% BepHBIX pelieHni (0TBETOB) IIIxana oneHUBaHUA
85-100% «OMIUYHON

70-84% «xopouioy

51-69% «y00871€MEOPUMENILHOY
50% u menee «He Y0081em8opUmebHo»

2.2 IIpome:kyTOYHAS aTTeCTALUS
MPUMEPHBIIA NEPEYEHB BOITPOCOB JIJISI IOJAIOTOBKH K 3AYETY U
3AYETY C OIIEHKOM

1. [Tonsitue N-mepHoro Bekropa. COOTBETCTBUE MEXKIY IBYMEPHBIMU BEKTOPAMU U
TOYKaMH KOOPJIMHATHON IUIOCKOCTH.

2. CpaBHeHHE BEKTOPOB: HYJIEBOH BEKTOP, PaBEHCTBO U HEPABEHCTBA MEXKIY
BCKTOpPAMH; HEOTPHUIATEIbHBIN opTaHT R"+. Apubmernyeckue omepanuu HaJ BEKTOPAMH, UX
CBOMCTBA U reoMeTpuyeckas uHTepnperanus B R, TIoHATHe BEKTOPHOTO IIPOCTPAHCTBA.

3. CkanspHoe MpOU3BEICHNUE BEKTOPOB U ero cpoiictBa. Hopma (anuHa) BekTopa,
paccTosiHuEe MEX 1y BeKTOpaMu (ToukaMu B Rn).

4. Yroa Mexay BEKTOpamMH; OpPTOrOHAJIbHOCTh BEKTOpOB. CTaHAapTHBIA 0a3zuc u
paziokeHue NPOU3BOJILHOTO BeKTOpa o 0aszucy. Hampasisitomye KOCUHYChI BEKTOPOB.

5. Pa3znuynble ypaBHEHMS NPSAMOi HA MIIIOCKOCTH.

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

reoMerpudeckast uHTeprperanus B R".

7. Kpussbie Broporo nopsigka. O0uiee ypaBHEHHE KPUBOH.

8. OKpyXHOCTb, KAHOHUYECKOE YpaBHEHUE, OCHOBHBIC XapaKTEPUCTHKH.

9. DJunc, KAHOHUYECKOe YPaBHEHUE, OCHOBHBIE XapaKTEPUCTUKU.

10. ['unepb6ona, KAHOHMYECKOE YpaBHEHUE, OCHOBHbBIE XapaKTEPUCTUKH.

11. [TapaGosna, KaHOHMYECKOE YpaBHEHHE, OCHOBHBIE XapaKTEPUCTUKH.

12. [ToHsTHE MaTPUILIBI, BUABI MATPHULL, ONEPAIIMH HAJl MAaTPUIIAMU U X CBOMCTBA.

13. BektopHo-MaTpuyHble oOmepanMu: MPOM3BEACHHUE MATPUIIBI HA BEKTOp Kak

JUHEeHOoe mpeoOpa3oBaHue BEKTOPOB; €ro MPEACTaBIEHUE YePE3 BEKTOPHI - CTOJOIBI U BEKTOPHI
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CTPOKU MaTpPHUIIBI.

14. Onpenenurens MaTpullbl U €ro coiicTBa. Ompenenurenn Marpul 2-ro U 3-ro
HOPSIKOB.

15. MuHOpSI 1 anreOpanyeckue JOMOJHEHUS HIEMEHTOB MATPULIBI.

16. CpolicTBa omnpeaenuTeaed W BBIYKCICHHE ONpEACIUTEIeH MNPOU3BOJILHOIO
HOpsAJKA.

17. OO0parHast MaTpHIla, YCIOBUE €€ CYIIECTBOBAHUS U CIIOCOO HAXO0XKICHHS.

18. OpHOpO/HBIE U HEOJHOPOJHBIE CHUCTEMBI, PEIIEHUS CHUCTEMBbl, COBMECTHBIE U

HECOBMCCTHBIC CUCTEMEI, OIIPCACIICHHBIC 1 HCOIIPCACIICHHBIC CUCTEMBIL.

19. Pemenue B matpuunoit popme, mpasmiio Kpamepa.
20. Panr matpuiipl v ero HaxoJIeHUeE.
21. OO0ue cucTeMbl JTUHEWHBIX YPaBHEHUI: YCIIOBHE COBMECTHOCTH OHOPOJIHBIX U

HEOMHOPOAHBIX cucteM (Teopema Kponekepa-Kamemnun): Oa3sucHoe pemieHue. MeTon
uckitoueHus ["aycca.

22. [Torsitme MHOkecTBa. CriocoObl ONMUCAHUST MHOXKECTB W OIEpaIii HaJ HUMH:
o0beMHEeHUE, TiepecedeHue, gononHenue. PapeHcTBo MHOkecTB. [IycToe MHOXECTBO.

23. OtoOpaskeHne OJHOTO MHOXXECTBa B JApyroe; o0iIacTh ompezeneHusi, o0iacTb
3Ha4YeHUH, rpaduk OTOOpasKeHHMs.

24, MHOXECTBO  BEUICCTBEHHBIX  YHCENl. ApUPMETHYCCKHE  OIleparuyl  Haj
BEIIICCTBEHHBIMU YHUCIIaMU M HX YHopsaoudeHHe. HempepbhlBHOCTh MHOKECTBA BEUIECTBEHHBIX
quce.

25. OrpaHuYeHHBIC YHCIIOBBIC MHOXKECTBA, MAKCUMYMbI, MUHUMYMBI U TOYHBIE TPaHU
YHCJIOBBIX MHOYKECTB.

26. Yucnosble (cKalsipHble) (PYHKIIMM OIHOM TMEPEeMEHHOI: ompeneneHue; o01acTb
oTpefieNieHUs] U MHOXKECTBA 3HAUCHUH; IPUMEPBI U3 YKOHOMUYECKOUN TEOpHUH.

27. I'paduk ¢pynxuu u ypaBHeHue rpapuka ¢pyHkuuu. CnocoObl 3ajaHust PyHKLINH.
Knaccudukanus ¢pyHkmii.

28. [TonsiTe MakcUMyMa, MUHUMYMa U TOYHBIX BEPXHEH U HUKHEH TpaHell QyHKIIUH.

[TonsITHS CIOKHOM U 0OpaTHON (HYHKITUH.

29. @OYHKIMH CIIpOca U 1IEHbI CIIpoca.
30. [Tpenen pyHkuMU B TOUKE MOHATHE Mpeiea Ha OECKOHEUYHOCTH.
31. [lpenen apudmernueckux omnepanuii Hax QyHKOUSIMH ¢ oOme o0macTbio

OIIpCACIICHUA. Hpe,Z[C.HBHHﬁ nepexona B HEPpaBCHCTBAX.

32. [TepBblii U BTOpOIi 3aMeyaTeNIbHbIE IPEEIIbI.
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33. beckoneuno Mainbie 1 6eckoHEUHO Oosbiue GPyHKIUU. CBs3h OECKOHEUHO MaJIbIX
¢bynkunii ¢ npenenom pynkuu. CBoiicTBa U cpaBHEHNE OECKOHEYHO MaJbIX (YHKITHH.

34. HenpepsiBHOCTh QyHKIIMU. HenpepbIBHOCTS Ha OTPE3KE M HHTEPBAJIE.

35. Apudmernyeckue onepanuy HaJ HENpPEphIBHBIMU (yHKIUSAMH. HempepsIBHOCTD
JJIEMEHTApHBIX (QYHKITHH.

36. Touku pasppiBa ¢GyHKIMH u UX Ki1accuukanus. KycouHo-HenpepbIBHbIC

¢ynkunu. MOHOTOHHBIE (PYHKITUH; BHJIBI Pa3phIBOB MOHOTOHHOM (DYHKITHH.

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

ypaBHEHHE KacaTeIbHOH K rpaduky nuddepenuupyemoit pyHKIum.

39. Huddepenuupyemocts U auddepenuuan  ¢yHkuuu.  HempepbIBHOCTB
muddepeHrpyeMoit GyHKIMU, HEOOXOAUMOE U JIOCTaTOYHOE ycioBHe AuddepeHupyemMocTu,
reoMeTpUUYeCKUid cMbicil auddepeHnrana M ero HCHOJb30BaHUE JUId MPUOIMKEHHOIO
BBIYUCIICHHSI 3HAYCHUS (QYHKIINU.

40. [ToHsATHE O mpenenbHOM aHajiu3e B SKOHOMUKE: NMPOU3BOJAHAS KakK IOKas3aTesb
MITHOBEHHOTO IPUPOCTa WM CKOPOCTH H3MEHEHMs (QYHKLIMHU; TPOCTeHIINe MpeebHble
XapaKTEPUCTHKH — MPENEIBbHBIN JOXO/I; MpeiebHasi MPUObUIb; IPEAeIbHBIN MPOTYKT.

41. HuddepenurpoBanrie  CyMMbl, Pa3HOCTH, HPOU3BEIEHUS M  YaCTHOTO.
[Tpon3BoiHBIE TOCTOSHHON, CTENIEHHOM, TPUTOHOMETPUYECKHUX U JIoTapu(PMUUECKUX ()YHKIHHA.

42. [TpousBonHas oOpatHoi (yHKuuU. [Ipon3BogHBIE MOKa3aTeabHONH M OOPATHBIX
TpuroHoMmerpuueckux Gynkuuid. [IpousBonnas cnoxHol ¢yHkuu. Jlorapupmuyeckas
NPOM3BOIHAS U €€ MHTEPIPETAIHsI KaK TeMIa MpupocTa (pyHKIUH.

43. OnactuyHOCTh (QyHKIMH. [Ipon3BogHAs TMOKa3aTeNbHO-CTENEHHON (GYHKIUU U

CTEIIEHHOH (I)YHKI_II/II/I C IIPOU3BOJIbHBIM BCHICCTBCHHBLIM IIOKA3aTCIICM.

IIxaja ¥ KpUTEPUH OLICHUBAHUA 324€eTa

Ixana Kpurepun onenuBanus
OlLICHMBAHHUHA
«3a4meHo» OneHka «3a4TeHO0» BBICTABIISAETCS CTYACHTY, KOTOPbII

- IPOYHO YCBOWJI TPEAYCMOTPEHHBIN MPOrPaMMHBIN MaTEpHall,

- IPaBWJIBHO, apIT'YMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C
MIPUBEICHUEM ITPUMEPOB;
- ITOKa3aJl ITy0OKHe CHCTeMaTU3UPOBAHHbIE 3HAHUs, BIaJleeT
MIPUEMAaMH PACCYKJEHUS U CONOCTABIISIET MaTEPHAIl U3 Pa3HBIX
HMCTOYHHUKOB: TEOPUIO CBA3BIBACT C IPAKTUKOM, IPYTUMH TEMAMHU
JAHHOTO Kypca, IPYyTruX U3y4aeMbIX IIPEIMETOB

- 6e3 omMOOK BHITIOJIHUI MPAKTHYECKOE 3a1aHUE.
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«He 3a4meHo»

O1eHKa «He 3a4TE€HO» BBICTABIISCTCS 00yUJaIOIIEeMYCsl, €CIIU: OH He
3HaeT OCHOBHBIX OIPEENICHHM, HETIOCIe0BaTEICH U COMBUUB B
U3JI0KEHUU MaTepuaia, He 00J1a1aeT ONpeaeTICHHON CUCTeMOM
3HaHUH 110 TUCLMILIMHE, HE B IIOJIHOM Mepe BiajieeT He00X0AUMBIMU
YMCHHAMHU U HABBIKAMU IIPHU BBITIOJHCHUHN NPAKTHUICCKUX SaHaHHﬁ.

IIxkana u KpuTEepUH OLIEHUBAHUS 3a4€Ta C OLEHKOM

IMIxajsa oneHHBaAHUSA

Kpurepuu oueHuBaHus

«OMAUUHON OneHka «OTJIMYHO» CTaBUTCSA, €CIU CTYAEHT IIOJHO H3Jaraer
MaTepuan (OTBeYaeT Ha BONPOC), AAeT MPABHIBHOE OIpEIECICHUE
OCHOBHBIX MOHATHI; 0OHApY)KMBaeT MOHMMaHUE MaTepualia, MOKET
000CHOBAaTh CBOU CYXKJEHHUSA, NMPUMEHUTh 3HAHUS Ha IPAKTUKE,
MIPUBECTU
HEOoOXOIUMbIE TMpHUMEpPhl HE TOJIBKO U3 yuyeOHHMKa, HO U
CaMOCTOSITENIbHO COCTaBJICHHbIE; u3Jaraer MaTepuan
MOCJIEIOBATEIbHO W MPaBUJIBHO C TOYKM 3pEHUS  HOpPM
JUTEPATYPHOTO SA3BIKA.

«xopouioy OueHka «XOpOILIO» CTaBUTCS, €CIM CTYJIEHT JaeT OTBET,

}’IIOBJIGTBOPSIIOHII/Iﬁ TEM XK€ Tpe60BaHI/I$IM, YTO MW OJiId OLUCHKHU
«OTJIMYHO», HO JOITYCKAacT 1-2 OIJ_II/I6KI/I, KOTOPBIC CaM KE
HCIIPABJIACT, U 1-2 HEA0YCTAa B ITOCIICAOBATCIIBHOCTH M A3BIKOBOM
O(bOpMJ'ICHI/II/I n3jaracmMoro.

«y00871eMEOPUMENILHOY

OHGHKa «YOOBJICTBOPUTCIIBHO» CTaBUTCA, €CJIn CTYACHT
O6Hﬂpy>KI/IBaeT 3HAHUE U TIOHUMAHUE OCHOBHBIX MOJ0KECHUMN ﬂaHHOﬁ
TEMbI, HOT HU3JIaract MaT€pHrajl HCIIOJIHO U AOITYCKACT HCTOYHOCTHU B
OIIPpCACIICHUN MMOHATHH WU Q)OpMYHI/IpOBKC [mpaBuJI; HC YMCECT
JOCTAaTOYHO

FJ'IY6OKO N O0Ka3aTcJIbHO 000CHOBAaTh CBOH CYKACHUA U NIPUBECTU
CBOM NPHUMEPBI; H3Jaract Marcpuajl HCIOCICAOBATCIIBHO H
AO0ITYCKAcT OIINOKH B S3BIKOBOM Oq)OpMJ'IeHI/II/I ns3jaracMoro.

«HE

YAOBJICTBOPUTCIIBHO»

OneHka  «HEYJIOBJIETBOPUTEIBHO»  CTaBUTCS, €CIU  CTYAEHT
OoOHapy)KMBaeT HE3HaHHWE OOJbIIell YacTH COOTBETCTBYIOLIETO
BOIIpOCa, JOMYCKaeT OLIMOKM B (OPMYJIUPOBKE ONpPEIEICHUN U
NpaBUJ, MCKaXAIOIIMEe MX CMBICH, OECHOpsSIOYHO U HEYBEPEHHO
u3jaraer
MaTepual.

3. IToka3aTe/ 11 OLlCHMBAHUS KOMIIETEHIMI Ha 3Tanax ux ¢GopMuUpoBaHus

Iran

(yposen
b)

Kpurepun oneHuBanus

Hey/10BJIETBOPHUTE/Ib | YAOBJIETBOPUTEID XO0po1Io OTJIMYHO

HO

HO

VYK-1 CniocobeH ocymiecTBIsATh MOUCK, KPUTUYECKUI aHAIIU3 U CUHTE3 UH(OpMaluy, TPUMEHSTh

CHCTEMHBIN MOAXO0M JJIs PCIICHUS IMOCTABJICHHLIX 3a1a4

3HATb

OO6yuarommiics
JIEMOHCTPHPYET
MOJTHOE

OTCYTCTBHE UITU
HEI0CTaTOYHOE

OO6yuarommiics OO6yuaromuiicst OO0yuaromuiicst
JEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHUPYET
HETIOTHOE YaCTUIHOE MOJTHOE
COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
CIICAYIOIINX CIICAYIOIINX CIICTYFOIIIHAX
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COOTBETCTBHE
CIIeTYFOIINX

3HAHUI:

OCHOBBI

Qg QepeHInaIbHOTO
Y UHTETPAILHOTO
HCUYHCIICHUS U
TEOPHIO PSAIOB,
HEOOXOAUMBIC IS

3HAHUM:

OCHOBEI

g hepeHIHaTBEHO
ro u
HWHTETPaTBHOTO
HCYHCJICHU U
TEOPHIO PSIOB,
HEeOOXOIUMBIE IS
3a7a4 aHaIu3a

3HAHUM:

OCHOBEI

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

3HAHUM:

OCHOBEI

g depeHIHaTBEHO
rou
UHTETPAITBHOTO
HCYMCIICHHS U
TEOPHIO PSIOB,
HEO0OXOaUMBIE I
3a7a4 aHaIu3a

3a/la4 aHaIM3a OKPYKaIoIlero OKPY’KaIoIIero OKPY’KAroIIero
OKpY’KaloIIero MUpa. | MUpA. MUDA. MHpa.
yMeTh OObyuaromuiics He OO6yuaromuiics Ob6yyaromuiics OO0yuarommiics
yMeeT JI€MOHCTPHPYET JeMOHCTPHPYET JIeMOHCTPHUPYET
WIH B HEMOJIHOE YaCTUYHOE MOJIHOE
HEI0CTaTOYHOU COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CTETIEHHU YMEEeT CIIETYIOIINX CIIEYIOIINX CIIETYIOIINX
HCIIOJIb30BATh YMEHUN: YMEHUN: YMEHUN:
METO/IbI HCIIOJIb30BaTh UCIIOJIb30BATh UCIIONIb30BATh
QG QepeHInanbHOTO | METOBI METO/IbI METO/TBI
Y UHTETPAILHOTO muddepennmanbio | qudpepeHnmnanbao | auddepeHIuaibsHOo
VCUUCIICHUS U rou rou rou
TEOPUIO PSAAOB LIS HMHTETrpajibHOrO UHTETPAIbHOTO UHTETPAIBHOTO
aHaJmM3a 3a/1a4 VCYHCIICHUS U VCUHUCIICHUS U VCYHCTICHUS U
npodeccuoHaNbHOM | TEOPHUIO PSAAOB JUISL | TEOPHUIO PSAOB JUISL | TEOPHUIO PSIIOB AJIs
JESITeTbHOCTH. aHaM3a 3a/1a4 aHamM3a 3a/1a4 aHanmM3a 3a/1a4
npodeccuoHanbHo | podeccuoHalbHO | TPO(HEeCcCHOHATBHO
U IeITeNbHOCTH. U IeATEeNbHOCTH. U IeATEeNbHOCTH.
Baagerb | OOydarouuiics He OO6yuaronuiics OO6yuarommmcest OO6yuaromuiics
BJIQJICET WJIH B BIIQJICET JIOITyCKAIOTCS CBOOOJTHO
HE/0CTaTOYHOU B HETOJIHOM HE3HAYUTENbHbIC MPUMEHSIET
CTEIIEHU o0Beme u OLINOKH, IIOJTyYEHHBIE
BJIaJICET: MPOSIBIISET HETOYHOCTH, HaBBIKH, B
HaBBIKaMU HE/IOCTaTOYHOCTh | 3aTPYAHEHUS, MIOJTHOM 00beMe
MIPUMEHEHHUS BIIQ/ICHUSA: YaCTUYHO BIIAJICET: | BIaJIEeT:
MaTeMaTHIECKOTO HaBBIKAMU HaBBIKaMU HaBBIKAMU
amnmapara ass MIPUMEHEHHUS PUMEHEHUs MPUMEHEHUS
OCYIIECTBIICHUS MaTeMaTHYeCKOTO | MaTEeMAaTUYECKOTO | MaTeMaTUYECKOTO
npodeccnoHaNbHBIX | ammapara Juis anmapara Jis amnmapara Jsis
3ajad. OCYIIECTBIICHHS OCYIIECTBIICHHS OCYIIECTBIICHHS
npoeccHOHaNbHBI | MPO(ECCHOHAIBHBI | MPO(hECCHOHATBHBI
X 3a/1a4. X 3aJ/1a4. X 3a/1a4.
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