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1. IIeJII/I U 3a1a49Y1 OCBOCHMUA JUCHHUIIJIMHBI

[lenpro OCBOEHUS AMCHMIUIMHBI «MaTemaTHKa» SBIseTCS (OpMUpPOBAHUE y CTYACHTOB
COBPEMEHHBIX 3HAHUN M YMEHUM, CBA3aHHBIX C OCHOBHBIMHU MOHSTUSIMU U METOJAMU JIMHEUHOU
anreOppl U aHATMTHYECKON TeOMETpPHH, OCHOB MAaTEeMAaTHUYECKOrO aHalin3a, HeOOXOAUMBIX MpHU
NadbHEWIIIEM OCBOCHWUW CHEIUAIbHBIX JUCHUILIAH, CBS3aHHBIX C TNpodeccHOoHaTbHOM
JesTeIbHOCThIO OakaiaBpa JaHHOT'O HAalPaBJICHUS.

Kypc matematuku sBisieTcsi pyHIaMEHTAIBHBIM KYypCOM, HEOOXOIUMBIM JIJISI OBJIAJICHUS
TEOPETUYECKUMHU U MPAKTHUCCKUMU 3HAHUSIMHU, JIGKAIIMMH B OCHOBE OOIICHAYYHBIX U CITUTUINH,
IpY ONMCAHUM PA3JIMYHBIX KOJMYECTBEHHBIX M KAayE€CTBEHHBIX COOTHOLIEHWMU. MaremaTuka
SBJISIETCS. HE TOJBKO CpPEICTBOM pEIIEHUS MPUKIAJHBIX 3a/Jad, HO M OOILENPHHSIThIM
YHUBEPCAJIbHBIM SI3BIKOM HAYKH, IPUMEHSIEMBIM BO BCEX 00JIACTAX YEJIOBEUECKOMN JAeATEIHHOCTH.

MaremaTka CIIy’KUT OCHOBOM U MHCTPYMEHTOM JJIsl TOJTOTOBKU CTYJEHTOB K U3Yy4EHUIO
Pa3JIMYHBIX AUCHUILIAH, CBSI3aHHBIX C aHAJIM30M, IPOTHO3UPOBAHUEM M MPUHITHEM PEIICHUN B

pa3IMYHBIX 00/1aCTSIX TOCYJapCTBEHHOr O YIIPaBJIECHHUS.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM P orpaMMbl
JucuuminHa «MaTeMaTHKa» OTHOCHTCS K JUCHUILIMHAM 0053aTeIbHBIM YacTu 0J1oka b1
«Jucuumnunasl (Moxynn)» yaeOHoro miaana, corimacao @I'OC BO ans HampaBieHus: MOATOTOBKU

38.03.04 'ocynapcTBEHHOE U MYHULIUIIAILHOE YIIPABIICHUE.



3. [linanupyemMbie pe3yJibTaThbl 00yUYeHMsI

Koa u HanumeHnoBanue

KO)I W HAUMCHOBAHME MHIUKATOPA

Ilnanupyembie pe3yJbTaTbl 00y4eHHU s

KOMIIETEHIIUH aoctukennss komnerennun (MAK)
3HATh: OCHOBHBIE 3Talbl Pa3BUTHS MUPOBOH (HHIIOCO(CKON MBICIH;
OCHOBHBIE MPOOJIEMBI, TEOPUU U MeTOAbl (uiocoduu, coiepkaHue
COBpEMEHHBIX (PrI0co(hCKUX TUCKYCCHI O TpobieMaM 00IIeCTBEHHOT0
pa3BuUTHS; OCHOBHbIe  (uiocodckue TMOHATHS U KaTEeropHH,
3aKOHOMEPHOCTH pa3BUTHUS PUPOJIbl, OOILIECTBA U MBIILIJICHHUSL.
NYK-1.1. AHanu3upyer 3a7ayvy, P P PHPOJIBL, OOIE N N
YMerThb: uCnoib30BaTh GUIOCOPCKUI MOHATUIHO-KAaTEropruaabHbIN
YK-1 CrnocobeH | Beigeisisa ee 0a30Bble COCTABIISIOLINE.
anmapar, OCHOBHbIE MpPUHLHUIBI (uiocopur B aHAIU3E U OIEHKE
OCYILIECTBIISATh TOUCK, NyK-1.2. Ocy1iecTBisier MIOHCK, . .
. COIMAJIbHBIX MPOOJIEM U MPOLIECCOB, TEHACHINH, (aKTOB, SBICHUHI B UX
KPUTHYECKUN aHAJM3 U | KPUTHUECKHU OLICHUBAET, 06o01aer,
BO3MOXXHOM TPOTHO3MPOBAHUM; MPHUMEHATH METOABl M CPEICTBa
CHUHTE3 HH(OpPMaILUK, | CUCTEMATU3UPYET U paHXupyer

MPUMEHSITh
CUCTEMHBIH HOJIXOM
TS pelnieHust

IIOCTaBJICHHBIX 3aJa4

uHpopmamuio, Tpedyemyro g pelieHus
IOCTaBJIEHHOW 3aJauH.

NVYK-1.3. PaccMaTpuBaer u mpesiaraer
panuoHalIbHbIE BAapUAHTHI pelieHus
ITOCTABJICHHON 3a/1a4n, U CIIOb3YS
CUCTEMHBINA TTOXO0/, KPUTHIECKUA OIICHUBAET
WX TOCTOMHCTBA ¥ HEIOCTATKH.

NO3HAHUSA JIJIsl MHTEIEKTYaIbHOI'O Pa3BUTHUSA, TOBBILIEHUS KYJIbTYPHOI'O
YpOBHS, TNPOPECCHOHATHHOW KOMIIETEHTHOCTH, (OpPMUPOBATH U
apryMEHTHPOBAHO OTCTAMBATh COOCTBEHHYIO TMO3HUIIUIO MO Pa3IMYHBIM
npobaemam punocodum.

Baanern: npuemaMu NpuMEHEHHUsI TPUHLUIIOB, 3aKOHOB U KaTETOPUil,
HEOOXOJIUMBIX ISl OIEHKU W IOHUMAaHUSI TPUPOJIHBIX SBICHUIA,
COLIMAJIBHBIX U KYJIbTYPHBIX COOBITHI, PUEMaMH BEJICHUS TUCKYCCHU U
MOJIEMUKH 10 MUPOBO33PEHYECKON MTPOOIEMAaTHKE, U3JIOKCHHS
COOCTBEHHOM MO3MIIMM; HABBIKAMU BOCIPUSATHUS U aHAIIN3a TEKCTa,
umeronero ¢unocodckoe coaepxaHue; eTOCTHON KapTUHON MUpa,
MHUPOBO33pEHUEM, JUATEKTHUECKUM U CHCTEMHBIM B3TJIS0M Ha OOBEKT
aHanm3a.




4. CTpyKTYypa 1 coaepkaHue JUCHUILUINHBI (MOIYJIs1)

4.1 O6beM IUCUMIJIMHBI M BUABI Y4eOHOIi padoThI

Buabl yueoHoii padoThl

O0BeM B yacax

216 (6 3a4eTHBIX eAUHUI)

OO0mrast Tpy10eMKOCTh U CITUTUINHBI 1 cemecTp 2 cemecTp

72 (2 3a4eTHBIX 144 (4 3a4eTHBIX

eIMHUIIbI) eIMHHUIIbI)

KonTakTHas pabora oOyuarommxcs ¢ 18 54
rpernojaBaresieM (BCero)
AynuTtopHas pabota (Bcero), B TOM YHUCIIE: 18 54
JIekuun 4 18
CeMuHapBbI, TPAKTUY€CKUE 3aHITUS 14 36
JlabopaTopHbIe pabOThI
Breaynutopnas padora (Bcero): 54 90
B TOM YHCIIE:
KOHCYJIbTAIIMs 110 AUCHUIUIMHE
CamocrosTenbHas paboTa o0ydaronuxcs (BCero) 54 90
Bun npomexxyTodHOlN aTTeCcTalun 3auer 3auer ¢ oneHKoi
o0yyJaromierocs




4.2 TeMaTHuecKHii IIAH AUCIAIIINHBI

HaumeHoBaHue pa3iesioB U TeM Buabl yue6Hoii pa6oThl, BKJII0OYasi CAMOCTOSITEILHYIO padoTy Komnerenuun
00y4aruXcs M TPYI0EMKOCTh (B Yacax)
Bceero W3 Hux aynuTopHbIe Camoct | Kypco | Kourpo
3aHATHS OSITEJIbH Basi JIbHas
B @ asi pa6ora | padora
3 Z > paGora
5 = 2z 2
Q = = Qo O
- =) L =
g iEc
= =23
Tema 1 3HaueHHWEe W POJb MAaTEMAaTHKH B 1 12 1 2 9 YK-1
Hay4HOHU M MPAKTUYECKOU EATEIbHOCTH.
Tema 2 Martpuunas aireopa. 1 12 - 8 VK-1
Tema 3 DneMeHThl BEKTOPHON aiaredpsbl. 1 16 1 4 11 YK-1
Tema 4 Cucrembl JIMHEHHBIX 1 16 1 2 13 VK-1
anreOpandeckux ypaBHEHUM.
Tema 5 AnamuTudeckass reoMeTpus Ha 1 16 1 2 13 VK-1
TUIOCKOCTH
Tema 6 AnanuTHuecKkass TIeoMeTpuUs B 2 36 4 8 24 YK-1
IPOCTPAHCTBE
Tema 7 D1eMeHTbl TEOPUU MHOXKECTB. 2 36 4 8 24 YK-1
Tema 8 @DyHKIMH OJHOWH HE3aBUCHMOM 2 36 4 10 22 YVK-1
MePEMEHHOM.
Tema 9 uddepeHnmanbHoe UCUUCICHUEC 2 36 6 10 20 VK-1
(GYHKIIUW OJTHOM HE3aBUCUMOM MIEPEMEHOM .
216 22 50 144

HrToro no nucuunianne




4.3 Coaep:xanue QM CHHUIIHHbBI

Tema 1. 3HaueHue U PoJIb MATEMATHKH B HAYYHOM M NMPAKTHYECKOM 1esATeJTbHOCTH.

Kpatkoe conepxxanue nekuuu

Hcropuuecky cocTaBHbIE YaCTH MATEMATUKU: apu(PMETHUKa U T€OMETPHSI BBIPOCIIH, U3 HYK]]
IIPAKTUKH, U3 HEOOXOAMMOCTH MHAYKTHBHOI'O PEIICHUS pa3IM4YHBbIX MpakTU4ecKuX 3ajad. [Ipu
CO3JaHUU TEOPETUYECKUX OCHOB MATEMATHKH, OCHOB MATEMATUKH KaK HAay4HOrO S3bIKa,
(hopManbHOrO A3bIKAa HAYK, pa3JIMYHBIX TEOPETUUECKUX TOCTPOSHHH CTaJIM BaKHBIMH 3JIEMEHTaAMHU
pa3nuuHble 0000UIeHHs M aOCTpakUWU, HCXOMAUIME M3 3TUX NPaKTHUYECKUX 3a7ad, U HUX
MHCTPYMEHTApUS.

MatremaTuka cTana He IPOCTO JIMIIb [TOJIE3HBIM IPAaKTUYECKUM aIlllapaToM, HO ¥ OCHOBHBIM
UHCTPYMEHTOM BBISBJICHUS BHYTPEHHEH CYIIHOCTH SBJIEHUH M TIPOLECCOB, IOCTPOEHUS
Pa3JIMYHBIX TEOPETHUECKUX BBIBOJOB, (JOPMATIbHBIX OCHOBAHUI HayK.

OcHoBo# pa3BuUTUs MaTeMaTuku B XX Beke cTaji cOpMUPOBABILUICS (POpPMaAIbHBIN A3bIK
udp, CUMBOJIOB, OIEepallUid, TEOMETPUYECKUX O00pa3oB, CTPYKTYp, COOTHOIIEHUH JuIsd
(hopMaIbHO-IOrHYECKOr O OIM CaHUs AEHCTBUTEIBHOCTH, - TO €CTh ChopMUpOBaIICS (HOpMabHBIH,
Hay4HbIH S3bIK BCEX OTpAcCield 3HAHUSA, B IIEPBYI0 OUEpElb, €CTECTBEHHOHAYYHBIX. DTOT SI3BIK
YCIIEITHO MCIOJIb3yEeTCs B HACTOAILEE BPEMs U B JIPYTHX, "HE €CTeCTBEHHOHAYUYHBIX" 00/1acTAX.
SI3pIK MaTEMAaTHKU — 3TO HMCKYCCTBEHHBIH, ()OpPMaNbHBIN S3BIK, CO BCEMH €r0 HEIOCTATKAMH
(Hampumep, MaIoi 00Pa3HOCTHIO) M JOCTOMHCTBAMU (HAIIPUMeEp, CKATOCTHIO OMUCAHHS).

[TonoxeHne MaTeMaTHKH B COBPEMEHHOM MHpE JajeKo He TO, KaKUM OHO OBLJIO CTO WMJIU
JaXe TOJIbKO COpOK JIeT Ha3al. MaremMaTuka NpeBpaTHiach B IOBCEJHEBHOE OpyJue
uccinenoBaHus B (U3MKE, AacTPOHOMHUHU, OHOJIOTHH, WH)XCHEPHOM Jielle, OpraHU3aliH
IIPOM3BOJICTBA MU MHOTUX JIPYTUX 00J1aCTAX TEOPETUYECKON U PUKIIAJHON iesiTenbHOCTH. MHOT1e
KPYIIHBIE BPauH, 3KOHOMHUCTBI U CIELMAIUCTBI B 00JACTH COLMAIbHBIX HCCIIEA0BAaHUI CUUTAIOT,
YTO JaJbHEHIINI nporpecc UX AMCLUIUIMH TECHO CBA3aH ¢ OoJyiee MUPOKUM U IOJHOKPOBHBIM
HCIOJb30BAaHUEM MAaTEMaTHUYECKUX METO/0B, YEM 3TO ObLIO 10 HacToslero spemeHu. He 3p4
IPEYECKHE YUEHBIE TOBOPUIIM, YTO MATEMATUKA €CTh KJIIOY KO BCEM HAayKaM.

Marematuka cofepxuT B ce0e uepTbl BOJEBOM JEATENbHOCTH, YMO3PHUTEIBHOIO
paccykJIeHuss U CTPEMJIEHHUS K ICTETHUUECKOMY COBEpIIEHCTBY. E€ OCHOBHBIE U B3aUMHO
MIPOTUBOIOIOKHBIE AJIEMEHTHl - JIOTMKAa M WHTYMLMS, aHaIU3 U KOHCTPYKLHS, OOLUIHOCTh U
KOHKPETHOCTb. MaTemaThka BCTpEYAaeTCss M UCHOJIb3yeTCs B IOBCEAHEBHOW JKU3HH,
CJIEI0BATEIBHO, OIIPEICIICHHBIE MATEMATUYECKUE HABBIKU HYKHBI KA OMY YEIOBEKY.

MaremaTnyeckie 3HAHUS U HAaBBIKM HEOOXOAMMBI NMPAKTHYECKH BO BCeX IMpodeccusx.
[Ipexxne Bcero, KOHEYHO, B TE€X, YTO CBS3aHBI C €CTECTBEHHBIMHM HayKaMH, TEXHUKOH H

SKOHOMHMKOM. MaTeMaTHKa SIBJISIETCS SI3bIKOM €CTECTBO3HAHUS U TEXHUKU U MoTOMY npO(beccm{
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€CTECTBOUCIIBITATESI M HMHXKEHepa  TpeOyeT  Cepbe3HOro  OBJAJCHUS  MHOTUMHU
npodecCHOHATIbHBIMUA CBEJICHUSIMHU, OCHOBAaHHBIMM Ha MaTemaTuke. BoeHHas 0e30macHOCTb,
SKOHOMHMYECKAsl M TEXHOJIOTMYECKas HE3aBUCUMOCTb CTpPaHbl 3aBUCAT OT MAaTEMATHYECKOU
FPAMOTHOCTH €€ Tpa)JaH, MPUYEM OCHOBHOM MAacChl, a HE€ D3JIMTHOW rpynnbl. TpyaHo
MIEPEOLICHUTh Ba)KHOCTb MAaTEMAaTHUKU, MAaTEMaTHUECKOH OOpa3oBaHHOCTH M MaTEMaTH4ECKOU
KyJIbTYypbl B COBPEMEHHOM MHpe. Bcs coBpeMeHHas Hayka IPOHM3aHa MaTeMaTU4YECKUMHU
METO/IaMHM ¥ MaTEMaTUYECKUMU UIESIMHU.

MaremaTtuueckoe  MOJEIMpPOBaHUE  JODKHO  CTaTh  O0S3aTElIbHBIM  JTaIloM,
MPEUIECTBYIOIMM HPUHATHIO JIO00r0 OTBETCTBEHHOI'O pelleHHs. JlOCTHIKEHUS COBETCKO-
POCCUICKOM MaTeMaTU4eCKOW HAayKM W MaTeMaTH4ecKoro oOpa3oBaHMsA OOLIEU3BECTHBI U
obmenpu3HaHHbl. IMEHHO OHHU CTajiM OCHOBOM MHOTHX peajlbHbIX ycrnexoB Poccuu coBeTckoro
nepuona. Poccuiickasgs MaremaTudecKas IIKOJA OKas3ala CEpPbE3HOE BIMSHUE M Ha pa3BUTHE
MHUPOBOIl HaykH 1 o0pa3oBaHMs BO BTOpoil mojaoBuHe XX Beka. Ee yueHUKOB MOXHO BCTPETHUTD
BO BCEX CKOJBbKO-HMOYJb KPYMHBIX HAaY4YHBIX LIEHTpax IjaHeTbl. Ho cerogHs mMbl ¢ ropeusto
HaOJI0laeM 3HAYUTEIbHOE CHMXKCHHE MAaTeMaTH4eCKOM 0Opa30BaHHOCTH HAIlero OOILecTBa,
NaJICHUE €ro MaTeMaTUYeCKOM KyJbTypbl. MHOrOUMCIEHHbIE TaK Ha3blBa€Mble MHHOBALUU
pa3pylarT Tpaguuun

Tema 2. MaTpuuHnas anredpa

Marpuneii pazmepa mxn Ha3blBaeTCs YHOPsSIOYEHHass HpPAMOYrojbHas Tabnuna (Wim
MacCHB) YHCEJ WJIM CHMBOJIOB, COJEpXKallas m CTpPOK M n cTonduoB. Ymucia, BXoAasmue B
OIMCaHUe MaTpPHUIIbI, HA3bIBAEMBIE €€ IeMEHTaMHU (MM KOMIIOHEHTAaMH), XapaKTepU3YIOTCS KaK
CBOMM 3HAau€HHEM, TaK W HOMEpaMHU CTPOK U CTOJOIOB, Ha TMEPECceYeHUH KOTOPBIX OHH
pacmonoXeHsl. Y cIoBUMCsS 0003HaUaTh AIEMEHT MaTPUIIbl, PACIIOIOKEHHBIN B 1 -if CTPOKE U j —M
cronbue, Kak @;;, a camu Marpuibl Oynem 0003HauaTh 3arjiaBHbIMU OyKBaMH JIATHHCKOTO
asnaBuTa, HapuUMep, A.

Yucma M, N 1 MXN Ha3pIBAIOTCA pa3MEPaMH MATPULIBL.

Han maTtpuniaMu MOXXHO BBIIOJIHATH apudmerndeckue onepanuu. CloxkeHne 1 BBIYMTaHUE
MaTpHl] CBOJUTCS K COOTBETCTBYIOILMM OIl€pauusM Hax UX dj1eMeHTaMH. CaMbIM IJIaBHBIM
CBOMCTBOM 3THX OIEPALMI ABISAETCA TO, YTO OHM OIPENENIEHBI TOJBKO JUIsl MATPULL OJUHAKOBOI O
pa3mepa. Takum 00pa3oM, BO3MOXKHO OIPENEIUTh ONepalui CI0KEHHUs U BbIUUTAHUS MaTpULl U
YMHO)KEHHE MaTPULIbI HAa YHUCIIO.

B onepanuu yMHOXKEHMsI MaTpULl €CTh XapaKTE€pHasi OCOOEHHOCTh: NIPOU3BEACHUE MaTPUILL
A u B umMeer cMmbIci, €CM YMCIO CTOJIOIIOB MEPBOTO MHOXKUTENSI paBHO YHUCIY CTPOK BTOPOTO.
IIpn sTOM mnoaywyaercs MaTpulla, MMEKOIIAs CTONBKO CTPOK, CKOJIBKO HMX HMMEET IEpBBII

MHOXHUTCIIb U CTOJIBKO CTOJI6I_IOB, CKOJIbBKO HMX HUMCCT BTOpOﬁ. Onepaunn ACJICHUA MAaTpull HE
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CyILIECTBYET, HO aHAJIOT JIeJICHUIO UMEET MECTO, TaK Ha3blBaeMasi 0OpaTHas MaTpHILIA.

Teopus onpenenurteneid J[ns KBaapaTHBIX MAaTpUIl CYLIECTBYET CIELMabHAs 4YUCIIOBAs
XapaKTEepPUCTHKA, Ha3blBAEMasl TJIABHOM XapaKTEPUCTUKOW KBAaJpPaTHOM MAaTpUIBI, KOTOpas
HA3bIBAETCA €€ ONPEACIUTENEM WIH JE€TEPMUHAHTOM.

OnpenenureneM BTOPOro NOpsAAKa HA3bIBAETCA UYUCIO PAaBHOE PAa3HOCTH IPOM3BEICHMM
3JIEMEHTOB TJaBHOM M M0OOYHOH nuaroHamu. OmnpenenuTenab TPETbEro Mopsiika BBIYMCIUTD
JIETKO, €CIIM IPUMEHUTh NIPAaBUJIO TPEYTOJIBbHUKOB HUJIU 3BE3[I0YKH, TPUMEHSSI COOTBETCTBYIOIIYIO
cxeMy. MOXHO IPUMEHUTH TaK)Ke MPaBUIIO 100aBIIEHUS CTOJIOLOB UK CTPOK.

Onpenenureny 00IaAAI0T PSIIOM CBOHCTB, KOTOPBIE ITO3BOJIAIOT BEIYUCIISTH JETEPMUHAHTHI
MOPSAZI0K KOTOPBIX BBILIE, YEM TPHU, IPUMEHSS BIIOCIEACTBUN TeopeMy Jlamiaca.

OOpartHast MaTpuua, paHr MaTpuibl. J[ius 1000# NpAMOYrosbHOW MaTpUIbl MOXXHO
OIIPENETUTh HEKOTOPOE YHUCIO, KOTOPOE HA3bIBAETCS €€ PAHIOM U SBISIETCA €€ BaKHEHIIEH
XapaKTEPUCTUKOM.

[lycte nana npousBoJibHAs MaTPULA, COCTOAIIAS U3 M CTPOK U N CTOJIOIIOB
i1 0 Qi
A=| . :

Anm1 " Qmn

Beienum B Hell Tpon3BOJIbHEIM 00pa3oM I' CTPOK M I' CTOJIOIOB, HA MIEPecey eHUH KOTOPBIX
CTOSIT JIEMEHTHI, 00pa3ylole KBaJpaTHYI0 MoaAMATpUlly I —To nmopsaka. Onpeaenurenab Takoi
MaTpullbl OyleM Ha3blBaThb MHUHOPOM I —TO mopsjaka MaTpuibl A. Takux MHUHOPOB MOXHO
COCTaBUTh HECKOJIbKO. MakcuMasbHbII NOPSAA0K MUHOPOB paBEH MMUHMMAIBLHOMY U3 Pa3MepoB
MaTpHIIbI, T. €. MUHUMAJIBHOMY U3 Yncell M u N. Paneom MaTpuibl A Ha3bIBaeTCsl HANOOIBIINHA U3
MOPSAKOB OTIMYHBIX OT HYJS €e MUHOPOB. /|71 BRIYMCIEHUS paHTa MaTpPHUIlbl IPUMEHSIOT B
MeTO/Ia: OKaWMJISIOIIUX MUHOPOB M 3JIEMEHTapHBIX MTPeoOpa3oBaHUN MaTPHULIBI.

Marpuiry AlnaspiBaroT 00paTHO MO OTHOIIEHHIO K KBAJAPATHOM MaTpuile A, eCiu mpu
YMHO)KEHMH ATOM MaTpULbl Ha MaTpully A Kak CIpaBa, TaK M Cjie€Ba MOJy4aercd eAUMHUYHAs
marpunia: At A = A A= E. U3 onpenenenust cieayer, uTo OOpaTHas MaTpUIA SBJISETCS
KBAJIPaTHOM MaTpULEH TOTO K€ MOpsAJKa, 4TO U Marpuua A. MOXXHO OTMETUTb, YTO TOHATUE
00paTHOM MaTpUILIbl aHAJIOTMYHO MOHATHIO OOPATHOrO YHUCIIA.

Tema 3. DiieMeHTHI BEKTOPHOI aJIreopbl

ITpocTpaHcTBO, B KOTOPOM BBEJEHBI 1IEKAPTOBBI KOOPIAMHATHI X, Y, Z, TAK, YTO BBIIOJIHAIOTCA
YCJIOBHUS: PAa3HBIM TOYKaM IPOCTPAHCTBA COOTBETCTBYIOT pa3Hble HA0OPBI KOOPAUHAT U KaXKIOMY
Habopy X, Y, Z COOTBETCTBYET Kakasi- TO Touka P, u3yuyaemMoro mpocTpaHCTBa, Ha3bIBaeTCs 3-X
MEPHBIM BEKTOPHBIM TIPOCTPaHCTBOM M o00o3Hawaercs R3 (R? — nByXMepHOE BEKTOpHOE
MPOCTPAHCTBO — IIOCKOCTh; R 0IHOMEPHOE BEKTOPHOE POCTPAHCTBO — TpsimMast). KoopanuHaTs

— (OT TATMHCKOIO CJI0BA) YIOPSI0YEHHBIN, ONPEAEIIEHHBIMN.
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BekTopom pazmepHOCTH N, UK N- MEPHBIM BEKTOPOM, HA3bIBAETCS JIFO0 0 yIOPS 104 CHHBIH
Ha0Op U3 N YKces, KOTOPhIe HA3BIBAIOTCS KOOPAMHATAMU UM KOMIIOHEHTAMH BEKTOPA.

BekTopsl 0003Ha4ar0TCS MabiMi OyKBaMU JIATHHCKOTO andasuta, Hanpumep, x=(1; 2; 3).

Eciu uncnenHble 3HaU€HUs KOOPAUHAT BEKTOpa HE KOHKPETU3UPOBAHBI, TO UX 0003HAYaAIOT
TaKUMH K€ OYKBaMH, HaJIeJIsIsl HUKHUM MOPSIIKOBBIM UHJIEKCOM.

COBOKYIHOCTh BEKTOPOB pa3MEpPHOCTH N, Ha3blBaeTcsi N- MEpPHBIM BEKTOPHBIM
MPOCTPaHCTBOM M 00o3Hauaercs R".

JIro60i1 N- MepHBII BEKTOP MOKHO MHTEPIPETUPOBATH KAaK TOYKY N- MEPHOTO BEKTOPHOTO
IIPOCTPAHCTBA, KOTOpas sBJsieTC ero KoHLoM. Cre10BaTeNlbHO, TOHATHE BEKTOPA IPOCTPaHCTBA
R" u touku mpocrpanctBa R" ToxnectBeHHbl. HyneBbIM BeKTOpOM pa3mMepHOCTH N, uiau N-
MEPHBIM BEKTOPOM, Ha3bIBAETCS JIIOOO0H yopsaoueHHBIH HAOOp U3 N yncen, Kakaas KoopIuHaTa
KOTOpOro paBHa Hymo. HyseBoii BekTop, nin npocto Touka O sSBJIsSETCS HAYaJloM KOOPIUHAT
npoctpancTBa R".

['eomerpuueckoe U aHaIMTUYECKOE ompeneseHue BekTopa. [loHsATHE HEOTpULIATEIbHOIO
opraHTa mpocTpancTtBa R™ . ApudmeTudeckue onepaluu HajJ BEKTOpamu (T€OMETpHYecKast
CyMMa, pa3HOCTb BEKTOPOB, YMHOKE€HHE BEKTOpa Ha 4yucio). Apudmernyeckue onepanuu Haj
BEKTOpPaMHU B KOOPAMHATHOMN (opme.

CkangpHoe, BEKTOPHOE M CMEIIAaHHOE IMPOMU3BEIECHUE BEKTOPOB M CBOMCTBA 3THX
MPOU3BEACHUN (aHAIMTUYECKUE U TE€OMETPUUECKHE).

Tema 4. CucteMbl JIMHEHbIX ajiredpanveckux ypaBHeHU

OcHOBHOW 3ajaveil JUHEHHOW anreOppl SBIACTCS HM3YYCHHE CHUCTEM JIMHEWHBIX
anredpandeckux ypaBHeHUH. Huxe paccMOTpuM, YTO MPEACTAaBISIOT CO0O0M 0OIMe TUHEHHbIE
CHCTEMBI, U KaK MaTPUYHOE UCUUCIIEHHUE TPUMEHSIETCS K aHAIU3Y TAKUX CHCTEM.

PemmTh cucTeMy JIMHEHHBIX aNreOpandecKux ypaBHEHUH — 3TO 3HAYUT 110 3aganHoin CJIAY
YMETb OTBETUTH HA CIEAYIOIINE BOMPOCHL.

Wmeer mu nannas CJIAY pemienue, T. €. COBMECTHA JId OHA?

Ecnmu pemenne CJIAY cymectByeT sBJsIeTCsl M OHO €AMHCTBEHHbIM? Eciu na, kak ero
HalTu?

Ecnu HeenquHCTBEHHOE, TO KaK HaWTH OECKOHEUHOEe MHOXecTBO pemenuii CJIAY?

OtBeTbl Ha CHOPMYJIUPOBAHHBIE BOMPOCHI 3aBUCAT OT CBOWCTB MAaTpPHUIbl CHUCTEMBI U
MaTpUIbl CBOOOJHBIX YJICHOB (MATPUIBI MPaBBIX YacTeil) cucteMbl. ClienyeT 3aMeTUuTh, YTO B
KOpHE OTJIMYAIOTCS OJHOPOJHBIE U HEOJHOPOIHBIE CHUCTEMBI, a TAaK)KE CHUCTEMBbI C YHCIOM
HEU3BECTHBIX, MEHBIINM YHUCJIa YPaBHEHHH, OT CUCTEM C MPOTUBOIOJIOKHBIM Mpu3HaKoMm. Kak
MpaBWIIO, MPU M<n (CHCTEMa OKa3bIBAETCSl HE JAOOMPENENEHHOM, €ClIU YpaBHEHUSI CUCTEMBbl HE

IIPOTUBOPEUMBBI) HAAO0 OXHAAaThb HEEAMHCTBEHHOCTH peUleHud, a npu m>n (cucrema
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Heperpy’KeHa ypaBHEHUSIMH, T. €. IePEoIpeeTeHHas], €CJIM TOJbKO HET JMIIHUX YPaBHEHUN) —
HECOBMECTHOCTH CHCTEMBI. CoBmecTHasi cucTeMa JIMHEWHBIX YPaBHEHUW Ha3bIBaeTCs
OIpEAENEHHOM, €CIM OHA UMEET €IMHCTBEHHOE PELICHNE, U HEOIPENECIEHHOM, €CIM OHA UMEET
0ecunCIeHHOE MHOKECTBO PELICHUH.

Paccmorpum JMHENHYIO cUCTEMY, B KOTOPOU YU CII0 YPAaBHEHUN PaBHO YHUCITY HEU3BECTHBIX.
Martpunia k03pPUIIHEHTOB CHCTEMBI SIBISIETCS HEBBIPOKACHHOM, T. €. €€ JIeTEPMUHAHT OTIHYEH
or Hyss1. Takue CJIAY mMoxkHO pemmnTh pazimyHbiMu Metogamu: [IpaBuno Kpamepa, MaTpuuHslii
METOJl M METOJOM IIOCJIeIOBAaTEIbHBIX MCKIIOYeHH [‘aycca, KOTOpBIM SBIIETCS MOJIE3HBIM
paboyuM UHCTPYMEHTOM 151 HaxoxieHus pemieHuid CJIAY B KOHKPETHBIX MPUMEpPAX U JIEKUT B
OCHOBE OOJIBIIMHCTBA YHCICHHBIX METOJOB PEIICHUU C HCIOJIb30BAHUEM BBIUYUCIUTEIHHON
TEXHUKHU.

Cucrema m ypaBHEHH C N HEU3BECTHBIMU BHUJIA:

a1x1 + o apx, =0
Ap1Xy ** AunXn =0

Ha3bIBAETCS JIMHEUHON OAHOPOAHON CHUCTEMOM.

Crnenys ¢opmynam Kpamepa, MOXKHO caienaTh BBIBO:

1) A#0, m=n — cucTemMa UMeeT €AMHCTBEHHOE HYJICBOE PEIICHUE;

2) A#0, m<n — cucrema uMeeT OECUYNUCICHHOE MHOXKECTBO PEIICHUH U CPeIH dTHX PeIICHHH

MOTYT OBITh U HEHYJIEBbIE.

[Tycte A = 0, Torna npu BerauciaeHusx no popmynam Kpamepa, umeem

)

olo
ol|lo
olo

BospMmém r(A) < n, u mo teopeme Kponekepa — Kamnemnu cucrema umeer 6ecyucieHHOE
MHOKECTBO PEIICHUI B TOM YUCJIE U HEHYJIEBOE.

BriBoa. OnHOpoHAs cUCTeMa YpaBHEHUM BCETJa COBMECTHA M UMEET HEHYJIEBOE pellIeHue
TOJIBKO TOTJ1a, KOT'/1a OIIPEIeJINTENb CUCTEMBI paBeH Hym0 A =0 .

Tema 5. AHaauTHYeCKasA reoMeTPHUs HA IVIOCKOCTH

AHanuTH4ecKass TeOMETpUsl MUMEET CBOEW 3a/aueil M3y4YeHHE CBOWCTB T'€OMETPUUYECKUX
OOBEKTOB IpPU IOMOIIM AHAJIUTUYECKOro MeTofa. B ocHOBe 3TOro meroma JEKHUT METOJ
KOOpJMHAT, BIIEpBbIe MPUMEHEHHBIN JlekapToMm (Benukuil GppaHIly3cKkuil MaTeMaTuk u (unocod
1596-1650). HayanbHble (OCHOBHBIC) MOHATHS AHAIMTHYCCKOM TEOMETPHUH — TOYKa, IMpsMas
JIMHHUS, TJIOCKOCTh, TOBEPXHOCTb.

JIunaus L — 5TO reoMeTpruecKkoe MHOXKECTBO TOUYEK, KOOPJIUHATHI KOTOPBIX YIOBJIETBOPSIOT
ypaBHeHuto F(x, y)== 0. Jlna Oomee ynoOHOro mOCTpOeHHS JIUHUKA L, YacTo BBOIST
BCIIOMOTATENbHYIO TIEPEMEHHYIO WUJIM MapaMeTp t U MPUXOAAT K MapaMeTpUueCKOMY YPaBHEHHUIO

JIMHUH.
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[IpsmMas 7MHHUA Ha TJIOCKOCTH MOXET OBITh 3aJaHa pa3JMYHBIMH ypaBHEHHUSIMHU:
Ax+By+C=0 — obmiee ypaBHEHHE MNPSMOH, ¥ KOTOPOrO IOJYYalOTCS pPa3jIMYHbIC HEMOJHBIC
YPaBHEHHUSI IPSIMOM.

1) C=0, Ax+By=0 — npsimast npoXoAuT Yepe3 HayaJlo KOOPIUHAT.

2) B=0, Ax+C =0 — npsimast nmapamienbaa ocu Oy.

3) A=0, By+C =0 — npsmast mapaienbaa ocu OX.

4) B=C=0, Ax=0, x=0 — ocs Oy.

5) A=C=0, By =0, y=0 — ocb Ox.

A Taxke ypaBHEHUE NpsIMON B OTpe3Kax: 00€ yacTh OOILIEro ypaBHEHHUs pa3[eiMM Ha

X v
Bernuuny C#£0, mosyuum - + % = 1 ypaBHEHHUE NPsMOIl B OTpe3Kax, ¢ U b — oTpe3ku, oTcekaembie

IPAMOH OT COOTBETCTBYIOIMX ocel koopauHaT Ox, Oy u Ipyrue ypaBHEHHUS.
KpuBoii BToporo nopsiika Ha3slBaeTCs JIMHUS, OIIpeesieMas ypaBHEHUEM BTOPOU CTEIIEHU

Ax?+ 2Bxy + Cy?+ 2Dx + 2Ey + F = 0.
OKpY’KHOCTBIO HA3BIBAETCSA F€OMETPUYECKOE MECTO TOUEK MIIOCKOCTH, PABHOYIANEHHEIX OT

OJTHOM (PMKCHPOBAHHON TOYKH, Ha3bIBAEMOU IICHTPOM.
CoriacHo onpezeneHni0 KaHOHMYECKOe YPaBHEHUE OKPY>KHOCTH MOYKET OBITh 3aIIMCAHO B
suze (x —a)? + (v — b)? = r2,C(a, b) — uenTp OKpy)KHOCTH, ' — PagUyC OKPYKHOCTH.
DJUIMIICOM HAa3bIBA€TCS MHOXXECTBO TOUYEK IUIOCKOCTH, CyMMa pacCTOSIHUM KaXIou u3
KOTOPBIX OT JIBYX 3aJaHHBIX TOYEK JTOH MIOCKOCTH, Ha3bIBaeMbIX (POKycamu, €CTh BEJIHMYMHA

MOCTOsTHHAS (IIPH YCJIOBUH, UTO 3Ta BEJIUYHHA OOJbIIE pacCTOSHUS MEXIY (PoKycammu)

2 2

X
a?

y

— 2 2 _— 12
+§—1,rz[ea —c“ = b“.

Cc
OtHoleHue —=¢e< 1 Ha3pIBaeTCs SKCLEHTPUCUTETOM 3JUINIICA.

['umepbona — 3TO TEOMETPHYECKOE MECTO TOYEK a0CONIOTHAs BEIMYHMHA PA3HOCTU
pacCcTOSTHUHN KaXXI0W U3 KOTOPBIX OT 2-X JaHHBIX TOYEK, HA3bIBAEMbIX (POKyCaMH €CTh BEIMYHUHA
HIOCTOSIHHAS! (TIPH YCJIOBUH, YTO 3Ta BEJIIMYMHA HE PaBHA HYJIIO M MEHBIIEC PACCTOSHHS MEKIY
(dhoxycamu

x2 y2

r_Y -1,

a2 bZ
I'unep6ona Ha3bIBA€TCA PAaBHOOOYHOM, €CIM BBINOJHAETCS PaBEHCTBO a4 = b = x? —
y? = a?

[TapaGosia — MHOXECTBO TOYEK IIJIOCKOCTH, pPABHOYNAJNEHHBIX OT JaHHOM TOYKH,
Ha3plBaeMoOi ()OKyCOM W JIaHHOW MPSMOM, Ha3biBaeMOW ITUPEKTpHCON ((OKyC He JIKHUT Ha
JTUPEKTpPUCE)

y? = 2px.

Tema 6. AHanTUTHYeCKasi TeOMETPHS B IPOCTPAHCTBE
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[110CKOCTH B MPOCTPAHCTBE U €€ pa3nyHble ypaBHEHUs (0OI1ee, HeMOIHbIe, B OTPe3KaxX U
1p.). BlauMHOE pacnosio’keHue MI0CKOCTEN U yroia Mexay HUMU. [IpsiMasi B mpocTpaHCTBE U €€
pa3nuuHble ypaBHEHUS (0011ee, HEMOoJIHbIe, B 0Tpe3Kax, KAHOHUYECKOE, TapaMeTpudecKue U ap.).
B3anMHoe pacrionoxeHne npsMoi 1 INIOCKOCTH.

Tema 7. J1eMeHTHI TEOPUM MHOKECTB.

[Ton MHOXKECTBaMH MMOHHUMAETCS COBOKYITHOCTH JTIFOOBIX O0BEKTOB, MBICIIMAs KaK €IUHOE
renoe. MHOXeCTBa MOTYT COCTOATh MX OOBEKTOB caMOM pa3IMyHOM mpuposl. X anemeHTaMu
MOTYT OBITh OYKBBI, aTOMBI, YHCJIA, YPABHEHUS, TOYKH, YIJIBI U T. 1. IMEHHO 3TUM OOBSICHSIETCS
Ype3BbIYaiiHas IIUPOTA TEOPHH MHOKECTB U €€ IPHIIOKEHUE K CAMBIM pa3HO00pa3HBIM 00JIacTsIM
3HaHUs (MaTeMaThke, (PU3MKe, SKOHOMHUKE, JIMHTBUCTUKE U T. A.). CUHUTAIOT, YTO MHOXKECTBO
OIpeNeNseTCs] CBOMMU 3JIEMEHTaMH, TO €CTh MHOXKECTBO 331aHO, €CITH O JII00OM 00bEeKTE MOXKHO
CKa3aTh, MPUHAJISKUT OH 3TOMY MHOXKECTBY WJIM HE NMPUHAAIEKUT. Pa3nuuaior nBa crocoba
3alaHUsl MHOXECTB. MHOXECTBO MOKHO 3aJaThb C IIOMOINBIO IIEPEYUCICHUS JJIEMEHTOB.
Hamnpumep, eciiu MHOXXECTBO A COCTOUT U3 DJIEMEHTOB a, b, ¢, To mumyT: A = {a, b, c}. He kaxxgoe
MHOKE€CTBO MOXKHO 33JaTh C MOMOIIBIO MEPEUHCICHUS 3JIEMEHTOB. MHOXECTBA, BCE JIEMEHTHI
KOTOPBIX MOYKHO MEPEYUCIUTh HAa3bIBAIOT KOHEYHBIMU. MHOXECTBa, BCE 3JE€MEHThl KOTOPBIX
HENb3s ePEUYNCIUTh Ha3bIBAIOT 0E€CKOHEUYHBIMH.

MHOX€ECTBO MOXXHO 3a/1aTh C MOMOLIBIO YKAa3aHUSA XapaKTEPHUCTUYECKOIO CBOMCTBA.
XapakTepUCTUYECKUM CBOWCTBOM JAaHHOIO MHOXECTBA HA3bIBAETCA CBOMCTBO, KOTOPBIM
00JIaJaloT BCE SJIEMEHTHI 3TOr0 MHOXKECTBA U HE 00JIAJalOT HU OJIMH, HE MPUHAJICKAIIUN eMy
anemeHT. OO6o3Hauvaercs: A = {X|...}, Tae TOCIe BEPTUKAIBHOW YEPTHl 3aMHMCHIBACTCS
XapaKTEepPUCTUYECKOE CBOMCTBO DJIEMEHTOB JaHHOrO MHOXxectBa. Hampumep, B={1,2,3}.
HerpynHo 3amMeTuTh, YTO KaXkKIbIi JIEMEHT MHOXKECTBa B — HaTypasibHOE uucio, MeHblee 4.
HMMeHHO 3TO CBOWCTBO JIEMEHTOB MHOXKECTBA B sIBIIA€TCSA U1l HErO XapaKTepUCTUYeCKuM. B aToM
cilydyae MUIIYT: U YUTaloT: «MHOXKecTBO B COCTOUT M3 TaKUX 3JEMEHTOB X, YTO X IPUHAIJIEKUT
MHOXKECTBY HATypaJIbHbIX YHCEI M X MEHbBIIE YEThIpeX» WM MHOXecTBO B cocrout wus
HaTypaJbHBIX YMCE, MCHBIINX 4.

Tema 8. ®yHKkIIUM 0HOI HE3ABUCUMOM MepeMEHHOM.

OyHkiuer (oToOpaxeHrueM ), 3aIaHHOM Ha MHOXKECTBE, Ha3bIBAETCS IIPABHUIIO, IO KOTOPOMY
Ka)XJIOMY 3J€MEHTY MHOXKECTBA CTABUTCS B COOTBETCTBUE €IMHCTBEHHBIN 3JIEMEHT MHOXECTBA.
MHOoXeCTBO Ha3bIBa€TCS 00JIACTHIO ONpeaeaeHus (PYHKIINU, a MHOXXECTBO—00JIACTHIO 3HAUCHH.
OneMEeHT Ha3bIBaeTCsd apryMEHTOM, WJIM HE3aBUCHMOW IIEPEMEHHOH, a COOTBETCTBYIOIIUMI
AIIEMEHT -3HauYeHWEeM (YHKIMH, WM 3aBUCUMON MepeMeHHOH. Ecnyu U SBISIOTCS YHCIOBBIMU
MHO>KECTBAaMH, TO Ha3bIBACTCS YHCIIOBOW (PyHKIIMEH OJHON TTepeMEHHOil.

q)yHKIII/ISI Ha3bIBACTCA BOSp&CT&I-OHIGﬁ Ha UHTCpBAJIC, CCJIN OOJIBIINM 3HAYEH UM AprymcHTa
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COOTBETCTBYIOT OONbIIME 3HaueHHUs (PYHKLIMU M Ha3blBaeTcs yOBIBAaIOIIEH Ha MHTEpBaje, €cliu
OONBIINM 3HAYEHHUSIM apryMEHTa COOTBETCTBYIOT MeEHbINHeE 3HaueHus (yHkuumu. Hampumep,
(GyHKIUA - BO3pacTaromas Ha BCE YMCIOBOW OCH, a (PYHKIMSA- yOBIBAarOIIas Ha MPOMEKYTKAX.
Jnst pyHKIIMOHATBHOW 3aBUCUMOCTH MEXAY MEPEMEHHBIMU BEJIMYMHAMH U BBIOOP OAHOW U3 HUX
B KaUeCTBE HE3aBHUCUMON MEPEMEHHON MOXKET ObITh CZEJIaH 10 HalleMy yeMoTpeHuto. OyHkus,
B KOTOPOIl MepeMeHHbIe MOMEHSTUCh CBOUMHU POJISIMH, Ha3bIBACTCS OOPATHOM MO OTHOIICHUIO K
MepBOHAYAILHON (PYHKIIMU. A TIepBOHAYaIbHAS (DYHKIHS SBJISIETCSI OOpAaTHOM MO OTHOIIEHUIO K
MTOJIYYCHHOW 0OpaTHOM, TaK YTO ATH JIB€ QYHKIIUHA €CTECTBEHHO HAa3BaTh B3aMMHO OOpAaTHBIMHU.

[Ipenen gyHkiuu B Touke (OnpeiesieHre mpeesa Ha sI3bIKE MOCIeA0BaTeNbHOCTEH U Ha

aspike € _5"). [Ipenen apudpmernueckux omnepauuii Haj QyHKUUAMU ¢ 00mIed 001acThio
ompenenenus. [lpenenbHblii mepexon B HepaBeHCTBax. llepBblif W BTOpOil 3amedaTenbHbBIE
Ipeaebl.

beckoneuHo maiible 1 6€CKOHEYHO 0oJbIIMe QYHKIUU.

HenpepsiBHOCTh QyHKIIMN. HenpepbIBHOCTh Ha OTpe3ke U UHTEpBaje. Apudmernueckue
olepalyy HaJ HEeMpepbIBHBIMU (YHKUUAMU. HenpepblBHOCTh AneMeHTapHbIX QyHKuuid. Touku
paspeiBa (yHknuu W ux kKiaccudukanms. Kycouno-HenpepbiBHbIC (yHKIHH. [Iprmepsl
HENPEPBIBHBIX U PAa3PbIBHBIX 3KOHOMMYECKHX IOKa3aTeNIel U MPOLIECCOB.

OcHOBHbIE CBOWCTBA HEMPEPHIBHBIX (PYHKIIMMA

Tema 9. duddepeHumajbHOe HCYUCIeHHEe (YHKUMH OJHOH He3aBHCUMOM
NepeMeHHOM.

[TponsBoaHas: ompeneneHne MPOM3BOJAHON M €€ TeOMETPUUYECKUH CMBICHI, ypaBHEHHE
KacateqbHOH K Tpaduky auddepenmupyemoit ¢ynkmuu. OTHOCTOPOHHHE M OECKOHEUYHBIC
npousBoguble.  Juddepenuupyemocts u  auddepenuman  dynkumu. HempepsIBHOCTH
muddepenmpyemoin GyHKIIMU, HEOOXOAUMOE U IOCTATOYHOE yCJIOBUE TU(PepeHInPyeMOCTH,
reoMeTpudyecKkuil cMmbIcn auddepeHnrara W ero HCIoJIb30BaHUE IS HPUOIMKEHHOTO
BBIUMCIICHUS 3HAYEHUS (PYHKILINU.

JuddepennupoBanue CyMMbl, pa3HOCTH, IpPOM3BENEHUS M 4acTHOro. llpousBonHble
IIOCTOSTHHOM, CTENEHHOW, TPUIOHOMETPUUECKUX U Jjorapupmuueckux ¢yHkuui.Ilpoussoanas
obOpatHol (yHKIMH. [Ipon3BOIHBIE MOKA3aTEIBbHOM U OOPATHBIX TPUT OHOMETPUYECKUX (DYHKIIUM.
[TpousBoaHas ciaoxHOM ¢(yHKIUU. Jlorapudmudeckas IPOU3BOAHAS M €€ MHTEpPIpETalus Kak
TeMI1a IpUpocTa PyHKLIHUU.

OnactuyHocTh QyHKIUU. [Ipon3BoHAas MOKa3aTebHO-CTENIEHHON (PYHKIIUY U CTENEHHOM
GyHKIMM ¢  TPOU3BOJIBHBIM  BENMIECTBEHHBIM  TokazateneM.  Jluddepenuupopanue
napaMeTpHyecKy 3aJaHHbIX M HESIBHO 3aJaHHBIX (yHKuui. [IponsBoausie n nuddepeHrans

BBICIIUX MOPsIKOB. IHBapuaHTHOCTH (hopMbl nepBoro nud depennuana. [lousatue o npeaensHoM
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AHaJIM3€ B DKOHOMHMKEC: IPOU3BOJHAA KdK IIOKAa3aTCJIb MIHOBCHHOI'O IIPUPOCTAa HJIM CKOPOCTH

W3MEHEHUs1 (DYHKIMHU; TPOCTEHUINNE MNPEAeIbHbIC XapaKTePUCTUKH
npezeabHas NpUObLUIb; IPENeIbHbINA TPOAYKT.
4.4. [IpakTuyeckas NOAr0TOBKAa

[IpakTueckass MOArOTOBKA pPEANM3YyETCsd INMYyTEM MPOBEIACHUS

— TpelenbHbIA 0XO/I;

MPAKTUYECKUX 3aHITUH,

npeayCMaTpuBarOIUuXx y4acTuc 06yqa}0mnxc;1 B BBIIIOJHCHHHU OTACIBHBIX 3JICMCHTOB pa60T,

CBSI3aHHBIX ¢ Oyay1iel mpodeccuoHalIbHON NeSTENbHOCTbIO.

O6wbem 3anATHil B hopMe MPAaKTUYECKON MOATOTOBKH cocTaBisieT 50 yacos.

Bua 3anarus Tema 3ansITHA KoanuecTB dopma Koasbl
0 4acoB NpOBeACHUS KOMIIETeHIU
"

[Ipaktuyeckoe | 3HaueHUE U PoJIb 2 Hoxman NvyK-1
3aHsaTHe 1 MaTE€MaTUKU B HAYYHOHN

Y IIPAKTUYECKOMN

JIeSITeIbHOCTH.
[Ipaktueckoe | Marpuunas anredpa. 4 KoHnTponbHas NyK-1
3aHATHE 2 pabora
[IpakTyeckoe | DeMEHTHI BEKTOPHOM 4 KontponbsHas NYK-1
3aHATHE 3 anareopol. pabora
[IpakTrueckoe | CuCTeMBbI TMHEHHBIX 2 KontponsHas NYK-1
3aHsATHC 4 anreOpanvecKux pabora

YpaBHEHUM.
[IpakTrueckoe | AHamuTHYECKas 2 Pemntenne 3amau NYK-1
3aHATHE 5 reoMeTpus Ha

IJIOCKOCTHU
[IpakTrueckoe | AHamuTHUYECKas 8 Pemntenne 3amau nyK-1
3aHsTHE 6 reoMeTpus B

IPOCTPAHCTBE
[IpakTueckoe | DJIeMEHTHI TEOPUU 8 Pemenue 3anau NVYK-1
3aHsTHE 7 MHO)KECTB.
[IpakTrueckoe OyHKIHAN OTHON 10 Pemenne 3agau HNYK-1
3aHATHE § HE3aBUCUMOMU

TEPEMEHHOM.
[Ipaktnueckoe | Juddepenunansuoe 10 Pemenue 3amau NYK-1
3aHsaTHE 9 UcUucIeHne pyHKINUU

OJIHOW HE3aBUCUMOM

IIEPEMEHOU.

5. YueOHo-MeTOAMYEeCKOE, HUHPOPMAIIMOHHOE 1 MATEPUATbHO-TEXHUYECKOE o0ecneyeHne

JUCIUTLINHEI

5.1 OcHoBHas JuTEpaTypa

1. TlomoB A.M. MadopmaTtnka n MaTemMaTuka [DIEKTPOHHBIN pecypc]: yueOHoe mocodue st

CTYZICHTOB BY30B, 00y4Jaromuxcs no crnernuanbHoctu «fOpucnpynennus» (030501) / TTomoB A.M.,

Cotnukos B.H., Haraesa E.1. — DnektpoH. TekcToBble nanusie. — M.: JOHUTU-JJTAHA, 2014.
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— 302 ¢. — Pesxxum moctyna: http://www.iprbookshop.ru/7039. — 3BC «IPRbooks»,

2. ®umunenko O.B. Marematuka : ydebHoe mocobue / Pumumenko O.B.. — MuHck :
PecnyOnukanckuit MHCTUTYT npodeccuonanbHoro obpazosanus (PUIIO), 2019. — 268 ¢. —
ISBN 978-985-503-932-8. — Tekcr : aneKTpoHHBIH // DneKkTpoHHO-0ubanoTeuHas cucrema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/94336.html

3. Ilankua A.C. 3amauu ¢ pemIeHUsSMU MO BBHICIICH MaTeMaTHKe, TEOPHH BEPOSTHOCTEH,
MaTeMAaTUYECKOW CTAaTHCTUKE, MAaTEMAaTHYECKOMY NPOrpaMMUPOBAHUIO [DJIEKTPOHHBINA pecypc]:
yaeoHoe mocooue misa OakanaBpoB / Illankun A.C., Illankun B.A. — DNEKTpPOH. TEKCTOBHIC
nanHele. — M.: JlamkoB wu K, 2016. — 432 c¢. — Pexum [pocryma:
http://www.iprbookshop.ru/5103. — 9bC «IPRbooks»

4. 1Orosa H.B. Bricmas marematuka. Jlud pepeHnnansabie ypaBHEHHS | Y4eOHO -METOINYECKOE

nocooue / FOrora H.B.. — HoBocubupck : HoBocuOupckuii rocy1apCTBEHHBIN TEXHUYECKUM
yauBepcuter, 2020. — 28 c¢. — ISBN 978-5-7782-4111-4. — TekcT : DNEKTPOHHBIA //
DNEeKTPOHHO-O0MOIMOTeUHAs cucTema IPR BOOKS : [caiit]. — URL:

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

5.2 lonoiHUTe/IbHAA JIUTEPATYpPa

1. BoromonoB, H. B. Martemartuka: yueOHMK i1 mpukiagHoro OakamaBpuata / H. B.
Bboromonos, I1. . Camoitnenko. — 5-e u3z., nepepad. u gon. — Mocksa: U3natensctBo FOpaiir,
2019. — 401 c.

2. Epmaxo B.M. O6muii kypc BeICcIIell MaTeMaTUKd Ay 3KOHOMUCTOB. — M.: UH®PA-M,
2014.

3. Kpacc M.C., Yynpenos B.Il. MaremaTtuka 111 5KOHOMHCTOB y4e0. mocodue s By30B. —
CII: ITutep, 2014.

4. Kpemep H.II. Bricmias MmaTemaTuka A1 9KOHOMUYECKHX crennaibHocTel. (1 u 2 yactu) —
M.: Bricmiee o6pa3oBanue, 2015.

5. TarapuukoB O. B. MaremaTtuka s skoHOMUCTOB. [Ipaktukym: ydeOHOe mocobue st
akanemuueckoro OakamaBpuata / O. B. TarapauukoB [u np.]; mox obmeit pemakmueir O. B.
TarapuukoBa. — Mocksa: U3natenbctBo FOpaiit, 2019. — 285 c.

6. Ilumaues, B. C. MaTtemaTuka: yueOHUK U mpakTukyMm 1is By3oB / B. C. Illumaues; mop
penakueir A. H. Tuxonoa. — 8-e u3a., mepepad. u gon. — MockBa: U3natensctBo FOpaiir,

2019. — 447 c.

5.3 IlpodeccnonanbHbIe 0a3bl JAHHBIX H HH(POPMALMOHHbIE CIIPABOYHbIEC CHCTEMBbI

1.  Www. asi .org .ru — AreHTCTBO COIHATBHOM HH(POPMAIIHH.

2. www.garant.ru — CnpaBouHasi npaBoBas cucrema «l apant».

3. www.consultant.ru — CnpaBounas npaBoBas cuctema «Koncymnprant [Lmrocy.
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4.  www.edu.ru — Poccuiickoe obpa3oBanue. DenepaibHbli MOPTAIL.

5. www.mvd.ru — MuHHCTEpPCTBO BHYTpEeHHUX jaen Poccuiickoii deneparium.

5.4 MaTepuaJIbHO-TeXHUYECKOE H IPOrPaMMHOe o0ecniedeHue (JIMIeH3NOHHOEe H CBOOOHO

pacnpocTpansieMoe)
HaumeHoBaHue HaunmeHoBaHue OCHaIIEHHOCTh CHEeNUATBHBIX Ilepeyenn
AUCHMILIAHBI crenHaIbHbIX NOMeLleHHI M MOMeLeHUuH 1151 JIMI€H3HOHHOT 0
(Mmonyas), NoMenieHul 1 CaMOCTOSITeIbHOI PadoThI IPOrPaMMHOI0
NPAKTHK B TOMeLeHMH 1A obecnevyeHusi.
COOTBETCTBUH C CaMOCTOSITEILHOI
Y4eOHBIM padoTsI
IUIAHOM
b1.0.09 Kabuner VY4eOHbIe MecTa, 000py10BaHHBIE Microsoft Windows XP
Maremaruka MaTeMaTHKH 6Js104HOI MeOerbto, pabouee MeCTo Microsoft Office

Aynutopus nis
CaMOCTOSTEIBHON
paboThI

IIperoJaBaressi B COCTaBe CTOM, CTYJ,
Tym0a, KOMITBIOTEP C BBIXOJIOM B
CeTb UHTEPHET, IKPaH,
MYJIETUMEAUUHBIN TPOEKTOP,
TEJIEBU30p, TEMAaTUUECKUE CTEHIBL,
MPE3EHTALMOHHBIN MaTepHa

VY4eOHble MecTa, 000pyJ0BaHHEIE
0J104HOI MeOeIbI0, KOMITBIOTEPAMHU C
BBIXO/IOM B CE€Th HHTEPHET,
MHOTrO(YHKIIMOHAIEHOE YCTPOHUCTBO

Kaspersky Endpoint ms
ousHeca
Koucynprantllmoc
AdobeReader

Cisco WebEXx
HNudopmanmonHo-
KOMMYHUKallMOHHAS
wiatdopma «Chepym»

6. MeToauueckue YKasaHud OJisd oﬁyqalomnxca MO0 OCBOCHHUIO JUCHUIIJINHBI

6.1 3ansaTus JICKIIUOHHOT'0 U CEMUHAPCKOI'0 (l'[paKTI/I‘leCKOI‘O) THIIOB

Mertoauueckue yka3zaHus AJIs 3aHATUN JIEKIIMOHHOIO TUIA. B X01€e NEKIMOHHBIX 3aHITHI

oOyuyaronieMycs HEOOXOAMMO BECTH KOHCIIEKTUPOBaHHWE Y4eOHOro Martepuana, oOpaliath

BHUMAHHEC HA KaTCropuu, (bOpMyJ'II/IpOBKI/I, PacCKpbIBAOIKE COACPKAHNUEC TEX UJIN MHBIX SIBIICHUM

U IIpoHeCCOB, HAYYHLIC BbIBOAbLI H IIPAKTHUYCCKHUEC PCKOMCHIAIIHNH. HGO6XOI[I/IMO 3aJaBaThb

npenoaaBaTC/;it0 YTOUHAKOMIUEC BOIPOCHI € MLECJIbKO YIACHCHUA TCOPCTUUYCCKUX HOHO)KCHHﬁ,

pa3penieHus COPHBIX CUTyalu.

I_Ienec006pa3H0 I[Opa6aTBIBaTB CBOM KOHCIIEKT JICKIMH, Acjasd B HEM COOTBCTCTBYIOIIHEC

3allMCU U3 OCHOBHOW M JONOJHUTEIBHOM JUTEpPaTypbl, PEKOMEHAOBAHHON MpENoJaBaTeIeM U

MPEeyCMOTPEHHON Yy4eOHON POrpaMMOi T CLIUTLITUHBI.

Meroauueckue ykKazaHus IS

3aHATUUI

CEMHUHAPCKOro  (TPaKTUYECKOTO)

THIIA.

HpaKanecm/Ie 3aHATHA IMMO3BOJIAIOT pa3BUBATL Y 06yqafomer0051 TBOPUYCCKOC TCOPETUUCCKOC

MBILIJIEHUE, YMEHHE CaMOCTOATENBHO HM3Yy4aTh JIMTEPATYPY, AHAIM3UPOBATH NPAKTHUKY; ydaT
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4eTKO (OopMyIMpoBaTh MbICIb, BECTU AUCKYCCHUIO, TO €CThb UMEIOT HCKJIIOUUTEIHbHO Ba)KHOE
3HAUEHHUE B PA3BUTUU CAMOCTOSITEJILHOI O MBIIIJIEHUS.

[lonroroBka K NpPakTUYECKOMY 3aHATUIO BKJIOYAaeT JBa drtana. Ha mepBom srtame
00y4arolMiicsd IUIAHUPYET CBOK CaMOCTOATENbHYIO paboTy, KOTOpas BKIIIOYAET: YsACHEHHE
3aJJaHUs] Ha CaMOCTOSTENBHYIO paboTy; Mox0Op OCHOBHOW M JIOMOJHUTEIBHOH JHTEepaTypsl;
COCTaBJIEHHE IIJaHAa PAabOThl, B KOTOPOM ONPENENISIOTCS OCHOBHBIC IYHKTBI MpPEICTOSLICH
noaroroBku. CocTaBiieHUE IUIaHA TUCHMILUTHHUPYET U TMOBBIIIAET OpraHM30BaHHOCTH B padoTe.
Bropoii 3Tan BKIIOYAET HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHIO, KOTOPas HAYMHAETCS C
M3y4YeHHUS OCHOBHOM M JIONIOJHUTENBHOMN JuTepaTypbl. Oco00e BHUMaHHE IIPU 3TOM HEO00XO0ANMO
00paTUTh Ha COJEP)KaHUE OCHOBHBIX ITOJIOKEHUH U BBIBOJIOB, OOBSICHEHHME SIBJICHUM U (PAKTOB,
YSCHEHUE MPAKTUYECKOrO IPUIIOKEHUS PAacCMaTpUBAEMbIX TEOPETUYECKUX Bompocos. [lanee
clelyeT MOATrOTOBUTh TE3UCHI I BBICTYIIJICHUH 110 BCEM Y4E€OHBIM BOIPOCAM, BHIHOCHMBIM Ha
MIPaKTUYECKOE 3aHATHE WIM [0 TeME, BBIHECEHHOM Ha JUCKYCCHIO (KPYTJIBIA CTOJI), MIPOIyMaTh
IIPUMEPHI € LIEIbI0 00eCHeueHNs TECHOM CBS3U N3Y4aeMOil TeMbl ¢ peasibHOM KU3HbI0. ['0TOBsCH
K JIOKJIa/ly WJIM BBICTYIUICHHIO B paMKaX HHTEPaKTUBHON (POPMBI (TUCKYyCCHUsl, KPYTIIBIH CTOI), IPU

HEO0OXOJAMMOCTH CIIEAYET OOPATUTHCS 3a IMOMOIIBIO K ITPEIOJaBaTelIHo.

6.2. CamocTosiTeibHAsI padoTa CTYIEHTOB

CamocrosiTenpHas paboTa CTYACHTOB NPEAYCMOTPEHa y4eOHBIM IJIAHOM IO TUCHUIUINHE
B o0beMe 108 gacoB. CamocTosiTenbHas paboTa peanu3yercss B paMKaX MpPOrpaMMbl OCBOCHHSI
JUCLHUILIMHBI B CIAEAYIOIIMX popMax:

- paboTa ¢ KOHCIEKTOM 3aHATHS (00paboTKa TEKCTa);

- IpopabOTKa TEMATUKHU CAaMOCTOSITENbHON paboThI;

- HallMCaHUE KOHTPOJIbHON PadOoThI;

- mouck uHpopMaIuu B cetu «MIHTepHET» U JTUTEpaType;

- BHIIIOJTHEHUE UHINBUAYATbHBIX 3a/1aHUM;

- HOArOTOBKA K cljaue 3aueTa, 3a4eTa C OLleHKOM.

CamocrosTenbHas padoTa MPOBOJUTCS C LEIbIO:

- CUCTEMaTHU3alliu U 3aKperyIeHHs MOJy4YEeHHBIX TEOPETHUECKUX 3HAHUNM U MPAKTUYECKUX
YMEHHM 00 y4aromuxcs;

- yray6JeHus U pacIiupeHus: TEOPETUUECKUX 3HAHUM CTY/IEHTOB;

- (QopMHpOBaHUS yMEHMH MHCII0JIb30BAaTh HOPMATUBHYIO, IIPAaBOBYIO, CIPAaBOYHYIO
JOKYMEHTAINIO0, y4eOHYIO U CIIEUAIbHYIO JTUTEPATYPY;

- Pa3BUTHS MO3HABATEIbHBIX CIIOCOOHOCTEH M aKTMBHOCTH OOYYarOIUXCS: TBOPYECKOMN
WHUIMATUBBL, CAaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH, OPraHW30BaHHOCTH; (opMUpOBaHUE

CaMOCTOATCIIBHOCTH MBbBIINIJICHUA, CITOCOOHOCTEH K CaMOpPa3BUTUIO, COBCPHICHCTBOBAHUIO U
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CaMOOpraHu3aluu;

- Pa3BUTHUIO UCCIIEN0BATENbCKUX YMEHUN CTYACHTOB.

TexHomoruss opraHu3aluy  CaMOCTOATEIbHOW pabOThl  O00Yy4YarOIIMXCS  BKIHOYAeT
UCIOJb30BaHUE HH(OPMALMOHHBIX U MaTepHATIbHO-TEXHHYECKHX pecypcoB: OMOIMOTEKa C
YUTAIBHBIM 3aJI0M, KOMIIBIOTEPHBIE KJIACChl C BO3MOXKHOCTBIO paboThl B MIHTEpHET, ayIuTOpUn
JUIsL CAMOCTOSITENIbHOM paOOoTHl.

[lepen BbImONHEHHEM O0YYarOMIMMUCA BHEAYJUTOPHOW CAMOCTOSITENIbHOM paboThI
MPernoJaBaTesib MPOBOJAUT KOHCYJbTHPOBAHHUE MO BBINOJHEHHUIO 3aJaHUsS, KOTOPBIM BKIHOYAET
LeNnb 3aJaHusl, €ro COJAEp)KaHUsA, CPOKHM BBINOJIHEHMS, OPUEHTHPOBOYHBIM 00bEM pPabOTHI,
OCHOBHbIE TpeOOBaHUS K pe3yibTaTaM paOOThl, KPUTEPHH OLICHKH.

CamocrosiTesnibHast pab0oTa MOXET OCYIIECTBIATbCA HMHIUBUAYAJIBHO MW TpyNIaMu
o0ydJarommxcs B 3aBUCUMOCTH OT II€JM, 00beMa, KOHKPETHOM TeMaTUKHU CaMOCTOSATEIbHON
paboThl, YPOBHSI CJIOKHOCTHU, YPOBHSI YMEHHUM 00ydaromuxcs.

KonTposs camocTosTenbHOM paboThl CTYI€HTOB IPEAYCMaTPUBAET:

-COOTHECEHHUE COJIEPKaHUsI KOHTPOJIS C LeIAMU 00ydeHHUS;

-00BEKTUBHOCTH KOHTPOJIS;

-BAJIMAHOCTh  KOHTPOJSL  (COOTBETCTBHE MPEIBSABISIEMBIX 3aJaHUi  TOMY, UTO
MIPEIoIaraeTcs MpoOBEPHUTH);

- depeHInannio KOHTPOIbHO-U3MEPUTEIBHBIX MAaTEPHAJIOB.

DopMBbI KOHTPOJISI CAMOCTOATENLHON PaOOTHI:

-IPOCMOTP ¥ TIPOBEPKA BBIMTOJIHEHUS CAMOCTOSITENIbHOM paboThI MpenoaBaTeneM;

-OpraHu3alys caMOIpoOBEPKH, B3aUMOIIPOBEPKH BBIIIOJHEHHOI'O 33/1aHMs B TPYIIIIE;

-00CyXJIeHHE PE3YyJIbTATOB BHIIIOJHEHHON pabOThI HA 3aHATUH;

-IIPOBEJEHUE TMCbMEHHOIO OIIPOCa;

-IIPOBEJICHUE YCTHOTO OINpOCa; OpraHu3alys | NPOBEACHHE WHIUBHIYaIbHOIO
cobecenoBaHMs;

-OpraHu3alus ¥ IPOBEACHUE COOECEN0BaHUS C TPYIIION.

7. MeToauyeckue peKOMeHIAIUM 10 00y4Y€eHHI0 JTHI C OTPAHUYEeHHBIMHU

BO3MO’KHOCTSIMHU 310POBbH U NUHBAJIN/10B
OOy4eHre 1o JUCHUIUTMHE O0YYaIOUIUXCSl ¢ OTPAHHYEHHBIMH BO3MOXHOCTSIMU 3/10POBbBSI
(manee — OB3) ocymiecTBIsIETCST € yY4€TOM OCOOCHHOCTEH TICHXO(M3UUYECKOTO pPa3BUTHUSA,

WHIUBUAYaJIbHBIX BO3MOXXHOCTEH M COCTOSHUS 3J0POBbs TAKHUX 06y11afomnxcs{.
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Conepxanue 0o0pa3oBaHMsS W YCIOBHS OpraHu3anuu oOy4yeHus, oOydaromuxcs ¢ OB3
OIPENECISAIOTCS aJalTUPOBAHHONW 00pa30BaTEIbHOM IMPOrpaMMOM, a Uil WMHBAJIHMJIOB TAKKE B
COOTBETCTBUH C MHAMBUYaTIbHOMN IPOrpaMMon peabuanTaly HHBAINUIA.

OcBoeHnue aucuuIIMHbl o0ydaromumucs ¢ OB3 MokeT ObITh OpraHu30BaHO Kak COBMECTHO
C IpyrUMH 00y4YaroIUMUCS, TaK U B OTAENBHBIX rpynmnax. [IpennonaratoTcs cnenyanbHble yCIoBUs
JUIs TIOTy4eHus: oopa3zoBaHus oOydaronmmucs ¢ OB3.

[Ipodeccopcko-nemarornueckuii CocTaB 3HAKOMHUTCSI C TICHXOJIOT0-(PH3UOIOTHUEeCKUMHU
O0COOCHHOCTSIMH OOydaromuxcs MHBAIUA0B U juil ¢ OB3, MHAMBHUIyaTbHBIMH MpOrpaMMaMH
peadbunuTani HHBAJIUO0B (TIPU HATTUYUN).

B xypce npenmnonaraercst UCMOIB30BaTh COIMATIBHO-aKTUBHBIE U PE(PIIEKCUBHBIE METOJIbI
00y4YeHHsI, TEXHOJIOTUM COLMOKYIbTYPHOH peadMiIuTanuu C IeIbl0 OKa3aHWs MOMOIIU B
YCTQHOBJIEHUM TOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUW C JPYTMMM CTYAEHTaMH, CO3JaHUU
KOM(OPTHOTO TICUXOJIOTHYECKOTO KJiMMaTa B CTyAeHueckoil rpymme. [lombop u paspaborka
y4eOHBIX MAaTEPHAJIOB ITPOU3BOASITCS C YyUETOM IIPEIOCTaBICHUS MaTepHualia B pa3jIndHbIX (hopmax:
ay/lMajbHOM, BHM3yaJIbHOM, C UCHOJb30BAHUEM CIELMAJIbHBIX TEXHUYECKUX CPEICTB U
MH(OPMAIIOHHBIX CHCTEM.

OcBoenne nucuuiuiMHbl gunamMu ¢ OB3 ocyliecTBisieTcss ¢ HCIOJIB30BAHUEM CPEACTB
o0yyeHMs] OOIIEro W CHEIUaJbHOrO Ha3HA4UeHUs (IEPCOHANIbHOTO U  KOJJIEKTHBHOI'O
WCIOJBb30BaHNs). MaTepuanbHO-TEXHUYECKOe O0ecliedeHrne MpeaycMaTpuBaeT MPUCIOCOOIeHUE
aynuropuit K Hyx)xaam mn ¢ OB3.

@dopma mpoBeeHUs] aTTeCTallud AJIS CTYIEHTOB-WHBAJIHMIOB YCTAaHABJIMBAETCA C YUETOM
WHIUBUIYATBHBIX Ticuxodu3ndeckux ocooennocrei. s cryaentoB ¢ OB3 npexycmarpuBaeTcs
noctymHas popMa ImpeoCcTaBIICHHS 3aJaHUI KaK OICHOYHBIX CPEICTB, @ HMEHHO:

— B NIEYATHOM HJIM DJIEKTPOHHOM (QopMme (Il JUI] C HAPYIICHUSIMU OMOPHO-IBUTATENBHOTO
amnmnapara);
— B II€4aTHOW (pOpMeE UIIH AIIEKTPOHHOM (hopMe C yBETMUEHHBIM LIPU(TOM U KOHTPACTHOCTHIO

(m71s1 ML ¢ HAPYLIEHUSIMU CITyXa, pe4H, 3peHus);

— METOJIOM YTEHUS ACCUCTEHTOM 3aJjaHusl BCIyX (JUIs JIULL C HApYIIEHUAMU 3pEHNUS).

CryneHTaM C WHBAJIMJHOCTHIO YBEJIMYMBAETCS BpeMsi Ha IMOATOTOBKY OTBETOB Ha
KOHTpOJbHBIE BOMpOCHL. [l TakuX CTYJEHTOB IpeaycMaTpuBaeTcst JocTynHas ¢Gopma
IIPEJIOCTABIICHHS OTBETOB Ha 3aJJaHMsl, @ UMEHHO:

— MMCbMEHHO Ha Oymare Wi HabOpOM OTBETOB Ha KOMIIbIOTEpe (ISl JIUI C HapyLICHUSIMU
cllyXa, peun);
— BBIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C HUCIIOJIH30BAHUEM YCITYT ACCUCTEHTA (JUIsT JTUI]

C HAPYIICHHUAMU OIOPHO-ABHUIaTCIIbHOI'O annapaTa);

4u B



— YCTHO (JUIs1 JIM1L ¢ HApYLIEHUSIMU 3pEHHU S, OOPHO-/IBUTaTEJILHOIO anrapaTta).
— pu HEOOXOAMMOCTH Ui OOydYaloIUXcs C HHBAJIMJHOCTBIO IpoLelypa OLIEHUBAHUS

Pe3yIbTaTOB 00YyUEHUSI MOXKET MPOBOAUTHCS B HECKOJILKO JTATIOB.
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[Ipunoxenue 1

DoH/1 OLIEHOYHBIX CPEACTB
JJIS1 TEKYIIEr0 KOHTPOJISI M POMEKYTOUHOM aTTecTalMu
NPHU U3YyYeHUH TUCUUTITHHBI
b1.0.09 MaremaTuka

r. Mocksa, 2025
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1. ITacnopT (poHAA OLIEHOYHBIX CPEACTB

Kontpoaunpyembie Kox n HaumenoBanme HNuaukarop HanmeHnoBaHue
pa3aeJibl (TeMbl) KOMIIeTeHI[UN AOCTHUKEHHUS OLIEHOYHOT 0
AUCHHIJIMHBI KOMIIEeTeHI[HH cpeacTBa

3HaueHue U poJib VYK-1 CnocoOeH ocymiecTBIIsITh NyK 1.1 Omnpoc, g0Knan,
MaTEMAaTUKH B MOMCK, KpUTUYECKUIN aHAIIN3 U NyK1.2 TECT, 3aJa4¥ IIPU
Hay4YHOU U CHHTE3 UH(OPMAIIHH, NYK 1.3 pazbope
MPaKTUYECKOM MPUMEHSITh CUCTEMHBIHN MOIXO0]T KOHKPETHBIX
JESITETbHOCTH. JUTSL pEIIISHUS TTIOCTaBJICHHBIX CUTYaIIHH,
3a1au KOHTPOJIbHAS
paborta, pemieHue
3a/ay, 3a4er,
3a4€eT C OLEHKOU
Marpuunas VYK-1 CriocoGeH ocyiecTBIsTh NyK 1.1 Ormpoc, goknan,
anreOpa. IIOMCK, KPUTUYECKUI aHAIN3 U NYK 1.2 TECT, 3a7a4u IIpU
CUHTE3 UH(OpMaInu, NYK 1.3 pazbope
HPUMEHSTh CUCTEMHBIN MOAX0/T KOHKPETHBIX
JUISL peLIEHUs] TOCTABJICHHBIX CUTYalMii,
3a1a4y KOHTPOJIbHAs
pabora, pemieHue
3ajad, 3ayer,
3a4eT C OLICHKOH
DJIEMEHTBI VYK-1 Cnocoben ocymectisite | UYK 1.1 Onpoc, noknan,
BEKTOPHOM aire0ppl. | MOUCK, KPUTUYECKUM aHAIHU3 U YK 1.2 TECT, 3a7a4¥ IIPH
CHHTE3 UH(OpPMaIIHH, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIHN MOAX0/ KOHKPETHBIX
JUTSL pEIIISHUS TTIOCTaBJICHHBIX CUTYaIIH,
3a1a4y KOHTPOJIbHAS
pabora, pemeHue
3a/ay, 3a4er,
3a4eT C OLEHKOU
Cucremsl munelHbIX | YK-1 CriocoGen ocymiecTBisTh NyK 1.1 Ormpoc, noknan,
anreOpandeckux IIOMCK, KPUTUYECKUI aHAIN3 U NYK 1.2 TECT, 3a7a4u IIpU
YPaBHEHH. CUHTE3 UH(QOpMaLINH, NYK 1.3 pazbope
HNPUMEHSTh CUCTEMHBIN MOAX0. KOHKPETHBIX
JUISL peLIeHUs TOCTABJIEHHBIX CUTYalHii,
3a1a4 KOHTpPOJIbHAs
pabora, pemieHue
3ajad, 3ayer,
3a4€T C OLEHKOU
AxamuTideckas VK-1 Cnocoben ocymectisite | UYK 1.1 Onpoc, noknan,
reoMeTpus Ha IIOMCK, KpUTUYECKUI aHAIN3 U NyK 1.2 TECT, 3a7a4U IIpU
TJIOCKOCTH CHUHTE3 UH(QOpMaInH, YK 1.3 pazbope
NPUMEHSTh CUCTEMHBIN MOAX0/T KOHKPETHBIX
JUTSL pEeIIeHUs] TOCTaBJICHHBIX CUTYalIH,
3a1a4y KOHTPOJIbHAS
pabora, pemieHue
3ajad, 3ayer,
3a4eT C OLEHKOU
AxamuTuaeckas YK-1 CriocobeH ocyIiecTBIISITh NYK 1.1 Omnpoc, goknan,
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reoMCTpHs B

ITOMUCK, KpI/ITI/I‘leCKI/Iﬁ aHaJIu3 U

NyK1.2

TCCT, 3a/la4u IIpH

MPOCTPAHCTBE CHUHTE3 UH(POpMaIInH, YK 1.3 pazbope
MPUMEHSTh CUCTEMHBIHN MOIX0]T KOHKPETHBIX
JUTSL pEIIISHUS TTIOCTaBJICHHBIX CUTYaIIHH,
3a1a4y KOHTPOJIbHAs
pabora, pemeHue
3a/ay, 3a4er,
3a4eT C OLEHKOU
DJIeMEHTBI TEOPUHU YK-1 CriocobeH ocyIecTBIsATh NyK 1.1 Ompoc, goknan,
MHOXECTB. MTOMCK, KPUTUYECKUIN aHAIIN3 U NyK1.2 TECT, 3aJa4¥ IIPH
CHHTE3 HH(QOpMaIINH, NYK 1.3 pazbope
MPUMEHSITh CUCTEMHBIHN MOIX0]T KOHKPETHBIX
JUTSL pETIISHUS TTIOCTaBJICHHBIX CUTYaIIHH,
3a/1a4 KOHTpPOJIbHAs
paboTa, perieHue
3a/ady, 3a4er,
3a4eT C OLEHKOU
OYHKIHUHU OTHOU VYK-1 CniocoGen ocymiecTBIsTh NyK 1.1 Ormpoc, noknan,
HE3aBUCHUMOH MOWCK, KPUTUYECKUI aHAIN3 U NYK1.2 TECT, 33/1a4U MpHU
MIepEMEHHOM. CHUHTE3 UH(OpMaInH, YK 1.3 pazbope
HPUMEHSTh CUCTEMHBIN MOAX0/ KOHKPETHBIX
JUTSL pEIIISHUS TTOCTABJICHHBIX CUTYaIIHH,
3a1a4y KOHTPOJIbHAs
pabora, pemieHue
3azay, 3a4er,
3a4eT C OLICHKOH
Huddepentmansaoe | YK-1 Cnocoben ocymectsusate | UYK 1.1 Omnpoc, g0Knan,
HCUYUCIIEHHUE MOMCK, KPUTUYECKUIN aHAIIN3 U NyK1.2 TECT, 3aJa4U IIPH
(byHKIMH OTHOM CHHTE3 UH()OpPMAIIHH, NYK 1.3 pazbope
HE3aBUCUMOI MPUMEHSITh CUCTEMHBIHN MOIXO0]T KOHKPETHBIX
TepeMeHOM. JUTSL pEIIIEHUS TTIOCTaBJICHHBIX CUTYaIIHH,
3aj1a4 KOHTPOJIbHAS

paborta, pemieHue
3aj1a4, 3a4er,
3a4€eT C OLEHKOU

Oransl popmupoBanus komnereHuuid B mporecce ocBoenust OIIOII mpsmo cBsizaHbI €

MECTOM OHUCHUIIINH

KOMITETCHIINH, XapaKTEPU3yeTCs OMPENeIEHHBIMU 3HAHUSIMH, YMCHHUSIMUA W HABBIKAMU U (WJIH)
OMBITOM TPOGECCHOHATBHON IeSTeNbHOCTH, KOTOpbIE OLIGHHWBAIOTCS B MpOLECcCe TEeKYIIEro
KOHTPOJIS YCII€BAEMOCTH, TPOMEKYTOUHOM aTTeCTalluM 1O AUCHUILIMHE (IPAKTUKE) U B IIpoLiecce

UTOroBOM arrectanuu. MToropas oumeHka mo aucuuiuimHe «MaremaThka» c(popMHUPOBAHHOCTH

B 00pa3oBaTenbHOM Mporpamme.

Kaxnapiit stan  popmupoBaHus

KOMIICTCHITNH OMpeCaACIACTCA B IEPUOJ MMOATOTOBKH U CAa4YU 3a4€Ta U 3a4CTa C OIICHKOIA.
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2. OueHo4YHbIE MATEPHAJIBI

2.1 Texkyumuii KOHTPOJIb
TEMbI JOKJIALOB 110 MATEMATHUKE JIUIAA CTYAEHTOB

Joxmnan Ha 5-10 MUHYT TOTOBUTH B 3JIGKTPOHHOM BHUJE B 0JJHOM U3 popmaToB: pdf, doc.

1. MeramaTeMaTuka.

2. ITapagokcsl TEOpUHM MHOYXKECTB.

3. AKCHOMaTHYECKHI METO]I.

4. Teopemsl ['énens o HenmonHoTE.

S. TeopeTuK0-MHOKECTBEHHBIN CI0COO 000CHOBaHMUS MAaTEMATHKHU.
6. Axcuoma BeIOOpa U aJIbTePHATHBHBIE AKCHOMBI.

7. KOHCTpYKTHBU3M U HHTYUIIMOHU3M B MaTeMaTHKe.
8. Jlornyeckoe 000CHOBaHHE MAaTEMATUKHI

9. HeuéTkne MHOXKECTBA M MaTeMaTHKa Ha €€ OCHOBE.
10. MopansHas JIOruKa.

11. MeTon MaTeMaTHUeCKOW HHIYKIIMK AJreOpa

12. OcHoBHast TeopeMa anreOpsl.

13. Benukas Teopema depma.

14. bunapnas cuctema cumciaeHus.

15. Byness! anredpsr |

16. CumMeTpuu B )KUBOU IPUPOJIE

17. MaremaTuka B KprcTauiorpadum.

18. KonupoBanue napopmanuu.

19. I'eomerpus JlobaueBckoro.

20. I'eomerpus Pumana.

21. MHoromMepHsbie IPOCTPAHCTBA.

22. beckoneunoMepHbie TPOCTPAHCTBA U, B YACTHOCTH, THIILOEPTOBBI MPOCTPAHCTBA.

[lkana n KpUTEpUU OLICHUBAHUS JTOKJIa]10B (pedepaToB)

[ITxana oneHnBaHus Kpurepuu oueHuBanus

«OMAUYHOY OO6yuaromuiics r1y00KO U COIEPKATEIBbHO PACKPHIBAET TEMY
noknana (pedepara), He JOMYCTUB OMHOOK. OTBET HOCUT
Pa3BEPHYTHIN M MCUEPTIBIBAIOIINI XapaKTep

«XOpPOULO» OO0yuaromuiics B 1IEJIOM PacKpbIBaeT TeMy Jokiana (pedepata),
OIHAKO OTBET XOTA ObI Ha OAWH M3 HUX HC HOCUT PA3BCPHYTOI'O U
MCUEPIIBIBAIOIIETO XapaKTepa.

«yoosnemsopumenvroy | OOydJaroOUIHiics B 1ETIOM PaCKphIBAET TeMy Jokiana (pedepata) u
JIOITyCKaeT PsiJl HETOYHOCTEH, (hparMeHTapHO PaCKpPhIBAET
coJiep)KaHUE TEOPETUIECKUX BOIMTPOCOB WM UX PACKPHIBAET
COZIePKATENBbHO, HO JIOMYCKask 3HAYUTEIbHBIC HETOUHOCTH
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INPUMEPHASA TEMATUKA KOHTPOJIBHBIX PABOT 11O JUCHUIIJIMHE
KounrpoJubHas padora

no reme «MarpuyHas ajaredopa»
Tunosoii BapuaHT KOHTPOJILHON PabOTHI.

3ananue 1. HaiiTu 3HaueHNE MAaTPUYHOTO MHOT O4WJIEHA.

2 3 0
1. A>-2A" -A+3,ecmm A=|1 -2 -1|.
O 1 2
3amanue 2. PemmTs MaTpUYHOE YpaBHEHHUE.
3 0
(25 4j -2 1
1. x- =
6 1 4 -5
-3 =2

3aganue 3. BpUMCIUTH ONpENenuTeNbh 4ETBEPTOrO MOPSAAKA, NMPEABAPUTEIBHO IOJIyYUB

MaKCHUMaJIbHOE YHCJIO0 HyJel B CTpoKe (CToo1IE).

2 4 -1 2

-1 2 3 1
A =

2 5 1 4

1 2 0 3

3aganue 4. ®upma BBIMYCKAET TPH BUIA TPOIYKIIMU, UCIONB3Ys MATh BUAOB CHIPHSI.
3ajanbl: BEKTOP CIpoca X = (X1, X2, X3); MaTpuua mopsaaka 3 X5 A=[ajj] yaeabHBIX 3aTpaT
pecypcoB (aij — pacxoj j-ro BUAa pecypca Ha eIUHUILY BBITyCKa | — ro BUJA MPOAYKIIMH); BEKTOP
LIeH pecypcoB c¢=(c1, C2, ..., ¢5). OnmpeneauTs: a) pacxoj KakJaoro pecypca, HeoOXOIUMOro s
yIIOBJIETBOPEHUS crpoca; 0) CTOMMOCTbh KaXKIOro pecypca (yaelabHble CTOMMOCTHBIE 3aTpaThl,
MPUXOISIINECS HA €IMHUILYy BBITYCKA MPOIYKIIMU Ka)JOr0 BHJA); B) CYMMAapHBIE 3aTpaThl Ha

pecypchl, HEOOXOIUMBIE JIJIsl yIOBJIETBOPEHUS 33JJAaHHOTO 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

KonTpoabnas padora
10 TeMe «JIEMEHThI BEKTOPHOI1 aJredpon»
TuoBoi BapuaHT KOHTPOJIbHOM PabOTHI.
3aganue 1. Jlansr koopauHaThl BepimH nupamuasl ABCD: A(1, 2, 1), B(-1, 1,0), C(1, -3,
6), D(1, 5, -6).
TpeOyercs 3anucaTh:
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a) KOOPAMHATHI BEKTOPOB A—C: TB, TD, B cucTeME OpT |, |, K 1 HAWTH UX JIJIMHBI,
0) HalTH Yyroa MeXay BEKTOpaMU AC udB ;
B) HAWTH IPOEKIINIO BEKTOpa AD, Ha BEKTOD AB
r) HaiiTu Tomaas rpanu ABC;
1) HaiiTh 00beM mupamuibl ABCD;
€) cocTaBUTh ypaBHeHHE pedpa AC;
) cocTaBUTh ypaBHeHue rpanu ABC.
Konrtpoabnas padora

1o teme «CucreMsbl JIMHEHHBIX AJIre0panyecKuX ypaBHEHHUID)
TuroBo# BapuaHT KOHTPOJILHON PabOTHI.
3ananue 1. [IpoBepuTh, UTO cHCTEMa JTMHEHHBIX aNTreOpanyecKux ypaBHEHUN COBMECTHA U

PCHINTL €€ pa3JIMYHbIMU U3BCCTHBIMU METOAAMU.

Sx+8y—z=7
x+2y+3z=1
2x-3y+2z=9

3ajaHue 2. pelnTh CUCTEMY YPaBHEHMH 001ero Buja, NpeaBapuTeIbHO UCCIIEA0BAB €€ Ha

COBMECTHOCTb.
x, +4x2 —3x3 —6x4 =0
2x1 +7x2 + X, —x4 =2

x, + 7)c2 — 24x3 + 45x4 =—-6

Ixana u KpUTCPUH OLICHUBAHUA KOHTPOJIbHBIX pa60T

IIIxana oneHUBaHUSA Kpurepuu oueHuBanus

COMJIUYHO » OO0yuaromuiicst TITy0OKO M COAEPIKATEIIbHO PACKPBIBAECT TEMY
KOHTPOJILHOM paOOThI, HE TONMYCTHB OMMUOOK. OTBET HOCUT
Pa3BEPHYTHIM U MCYEPIIBIBAIOIIUN XapaKTep.

«XopouLo» OOyuaromuics B 1EJIOM PaCKPbIBACT TeMY KOHTPOJIbHOM

paboThI, OTHAKO OTBET HE HOCUT PAa3BEPHYTOr'O U MCUEPIBIBAIOIIETO
XapakTepa.

«yoosremsopumenvroy | OOy4aroUIMiics B 1[€JIOM PAaCKPBIBAET TEMY KOHTPOJIHHOU pabOTHI U
JIOIYCKAET PsAJl HETOUHOCTEH, (parMeHTapHO PACKPHIBAET
COJIEp’KaHUE TEOPETUUECKUX BOIIPOCOB UITU UX PACKPBIBAET
COJIepKaTeIbHO, HO JIOMYCKasi 3HAUUTEIbHbIE

HETOYHOCTH.

«He OOyuaromuiics He BiaJeeT BHIOpaHHOM TeMOIl KOHTPOIHHOU
yoogiemeopumenvHo» | paboTel. Tema KOHTPOJIBHON PabOTHI HE PACKPHITA

THUIIOBBIE TECTOBBIE 3AJJAHU S

no teme «/Inddepennuanbuoe ucuncjiaenne GyHKIUUM 0JHOH He3aBUCUMOM
nepeMeHHOID)
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TunoBol BapuaHT TeCTA.

1. Haiitu npou3BOaHYIO QYHKIHH Y =/ 2X ——

2 1

OtBer 1) y’:E—?, 2)

OTBCTA.

2 2 1 2 1 2
': —+_;3 ’:_+_74 ,:___’5 €
y\/;x3 VY= e VY = e Ve

2
2. Haiitu npousBoaHyto GyHKINN y =Xxtg X,

Otger 1) y' =tg*x+ X2 ,2) Y =tg’x+ 2)2( ,3) Y =tg’x+ thgX ’
2C0s° X COS” X 0s” X
2Xtgx
4) y' = _29 , 5) HET IPaBUIBHOTO OTBETA.
Cos™ X

3. Haiitu nponsBoanyto QyHKIUU Y =

Otser 1) y' =
1+2/x

1
2x(1+x)’

.
1+4/x

. 1 , 1-2Jx
2 y= 2/x(1++/x)? 3 Y= @+/x)?

4) y'=————,5) HeT NpaBUJIBHOrO OTBETA.

4. Haiitu unaTepBaibl yobiBanus GQyHKuuu Y = 2—3X+ x3.
Otser 1) (—o0,—1) u (1,+),2) (-11), 3) (-0,-1),4) (1,4+0),5) HET IPaBUILHOTO OTBETA.

HaiiTu HTepBalIbl BOTHYTOCTH KpuBOii Y = 2—3X + X°
OtBer 1) (-,0), 2) (-11), 3) (~©,-1),4) (0,+), 5) HET NPAaBUIBHOTO OTBETA.

_1—2x2

5. Haiitu ropi30HTaIBHBIC ACHMIITOTHI KPUBON x*=1
OtBerl) y=-2,2) y=2,3) y=0,4) y=1,5) HEeT npaBWILHOIO OTBETA.

6. HaiiTu BepTHKaIbHBIC aCHMIITOTHI KPUBOH Y =

1 1

1-2x2
x}-1"

OtBer 1) X = —5,2) X=—,3) x=14,x=-1,4) Xx=1, 5) HeT NpaBUILHOIO OTBETA.

2

IIIkana oeHUBaHUSA TECTOBOI'O 3aJaHU

% BepHBIX pellleHUi (0TBETOB)

I xana oueHnBaHuA

85-100% «OMAUYHO»
70-84% «xXopouo»
51-69% «Y0087IeMBOPUMETLHO Y

50% u MeHee

«(He ydoeﬂemeopumeﬂbHo»

IPUMEPHBIE 3AJTAHUSA JJIS1 MIPAKTUYECKUX 3AHATHIA

ITo Teme «KAHAJIUTHYECKAS TeOMETPHUS HA TIOCKOCTH»

TuroBoil BapuaHT NpakTUUECKOro 3aHATUsA. Pemenne 3anay.
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IIpumep 1. [IpuBectu obuiee ypaBHeHue npssmMor 3X+5y+20= 0 k ypaBHEHHUIO MPsSIMOH B
OTpe3Kax.
Pemenne. Ilepenecém cBoOomnblii uyneH 20 B MpaByl YacTb paBEHCTBA C
MIPOTUBOIIOIOKHBIM 3HAKOM U pa3/ies MM 00e yacTH paBeHCcTBa Ha (-20), moIy4nMm:
3x 5y

x y -20 -20
=1 =5+ =5 =1, 0=—— b=—.
—20  -20 -20 T oz20 3’ 5

3 5
x y
OTBeT. =5 + =5 =1.
3 5
IIpumep 2. TlodayuuTh Bce BUIBI ypaBHEHUS NPsIMOW, €CIU MpsMas 3aJaHa OOIIMUM
ypaBHeHHEM 3X+4Yy-5=0.
Pemenne. 1). YpaBHeHHe IpsIMOH € YTIIOBBIM KO3 dueHToM: 4y=-3X+5=
3 5 3
y==x += k==,
4 4 4 e s
LA 5 e
§+€— 1l,a= 3 b—z
3 4
KaHoHMuY€eCcKOE ypaBHEHHE IPSIMON: BO3BMEM 2 NPOU3BOJIbHBIE TOUKH JIEKAIUE HA MIPSIMON

2).YpaBHeHHe MpIMOH B oTpe3kax: 3X+ 4y =5 =

5 5 ——_ 5 -5 .
M; (0, Z) u M, (5 ,0), BEKTOP M1M2:{§' T} SBJISIETCS HAIMPABJISAIONIMM BEKTOPOM MPSIMOH,

5

o o x=0 Y=

KaHOHMYECKOE ypaBHEHHE MPSIMOM, IPOXOIAIIEH Yepe3 TouKy M; MMeeT BUJ —s— = —¢=;
3 4

4). YpaBHeHUE NPAMOM MPOXOoAslIeH dyepe3 ABe 3aJjaHHble TOUKu My, M, uMeeT Bul

5
x=0 Y=y,
P
30 0
PaccrosiHue OT TOYKH 10 NPSAMOii
Ipumep 3. Tpeyroabauk 3a1an cBoumu BepmuHamu A(1, 2); B(-2, 1); C(3, 2). Haiitu quny

€ro BBICOTHI, OIYIIICHHOM U3 BEPIIUHBI A.

Pemenue.
h = AK. BeicoTy HaiiiéM, KaKk pacCTOSIHUE OT TOUYKH A
K no npsmon BC. Ypasuenue npsamoii BC: %; = Z—:i
) C :%”z%*nnnx%yw:o.
_11-5247] _ 2
Vi+25 V26

2
OTtBer. h T en. Iul.

IIpumep 4. CocTaBUTh ypaBHEHUSI OMCCEKTPHC YIIIOB MEKY MPSIMBbIMU
Li: 3x-4y-2=0u L,: 5x +12y —1=0.
Pemenye. .M(x,y)

T = . 4. = 13F=wl _ |sx+12y-1]
1= %2™M ™ Joyie '%2 7 yz5+144 '
sieM, TTOJTYIUM 35_?—2 == Sff?_l; 14x-112y-21=0 u L,: 64x + 8y — 21=0.

caThb ypaBHEHHE NPSMOW, MPOXOAAIIEH 4epe3 TOUKy M mepecedeHus
npsiMbIX SX -y + 10 =0 u 8X + 4y + 9 = 0 u nmapamiensbHo npsmoit X + 3y = 0.

Pemenne. 3anuiem ypaBHeHue mydka SX —y+ 10 + 4 (8x + 4y + 9) = 0.
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N; = {5+ 81;4A — 13}, N = {1; 3}. BCKTOpHﬁl) uN napasienbHbl, B KoopﬂI/IHaTax5+1—8)l =

4/13—_10T0101[a 15 + 242 42+ 1 =0 wm 204 + 16 = 0 —>/1:‘2—106:‘?4, 5 —%)x—(§+1)y+

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

Kpussie BTOporo nopsiaka

INpumep 7. IlpusecTu ypaBHeHHME OKpyxkHocTH x2+y2—2x+4y—11=0 «
KaHOHHYECKOMY BHLY.

Pemenune. Kanonuueckoe ypaBHenue okpyxHoctd (x —a)? + (v —b)2 =12,C(a, b )-
LIEHTP OKPY/KHOCTH , I — PaJiiyC OKPY’KHOCTH.

BhinensgeM MoHbIE KBAAPATHI IPU IIEPEMEHHBIX X U Y.

(x?=2x+1)—-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. [Toctpouts >mwmnc x2 + 4y? = 16, HaliTH & U POKYCHL

2 2
Pemenue. YpaBHeHHME 3alMIIEM B BHUJE 316—6 + y: =1, a=4,b=2, c=Va?+b?=

V20 5
V20,¢e = aaies UToOBI MOCTPOUTH DILIUIIC, HA OCSIX KOOPAMHAT OTI0XKHUM 2a = 8 1o ocu OX,

2b = 4 o ocu Oy, NOCTPOUM IPSIMOYTOJIBHUK CO CTOPOHAMH 8 U 4 U B HErO BITUIIIEM JLIHIIC.

N

-4 4 > X
-2
Ipumep 9. /lana mapa6ona y> = 6X. CoCcTaBUTh ypaBHEHUE €& NMPEKTPHCHI M HAWTH €&
¢dokyc.
Pemenne. 2p = 6; p = 3, X= g = — %— ypaBHEHHUE JUPEKTPUCHL. F( %, 0) - dokyc.

Kputepuu oneHku:
CrenyeT nmpuaep>KUBaThCs CIEAYIOLIMX TPEOOBAHUM MTPH BHICTABJICHUH OLEHKH:
OneHka «OTIMYHO» BBICTABIAETCA, ecii B paboTe 90 % OTBETOB SABISAIOTCS BEPHBIMHU.
OrneHka «xXopoI10» BhICTaBIsETCS, eciii B padote 70 % OTBETOB SIBIISIIOTCS] BEPHBIMH.
OneHka «yJIOBJIETBOPUTEIILHO» BBICTABIACTCA, eciu B padore 45% OTBETOB SBISIOTCS
BEPHBIMHU.
O1eHKa «HEey/I0BIIETBOPUTEIBHOY» BBICTABIISIETCS, €CJIM CTYIEHTOM JaHO MeHbIe 45%

IMpaBUJIbHBIX OTBCTOB.
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[IIkana oleHUBaHMUS TECTOBOT'O 3aIaHHUS

% BepHBIX pellleHui (0TBETOB) [ITxana oueHnBaHus
85-100% «OMIUYHOY

70-84% «XOpouio»

51-69% «Y00BIEMBOPUMETILHO»
50% u meHee «He Y0081emEOPUMETIbHO»

2.2 [IpoMe:KyTOYHASI aTTeCTALMS
NPUMEPHBII NEPEYEHB BOITIPOCOB JJI51 IOJATOTOBKH K 3AUYETY U
3AYETY C OHEHKOH

1. [Tonarue n-mepHoro Bektopa. COOTBETCTBUE MEXAY ABYMEPHBIMU BEKTOpaMHU U
TOYKaMU KOOPJAMHATHOM MJIOCKOCTH.

2. CpaBHEHHME BEKTOpPOB: HYJIEBOM BEKTOp, PaBEHCTBO M HEPABEHCTBA MEXIY
BEKTOpPaMHU; HEOTpULlaTelbHbIM opTaHT R"+. Apudmernueckue omepauuu HajJ BEKTOPAMHU, HUX
CBOICTBA U reOMeTpUUEcKas nHTepnperanus B R2, [ToHATHE BEKTOPHOIO IIPOCTPAHCTBA.

3. CkansgpHoe npou3BeieHUE BEKTOPOB M ero cBoiictBa. Hopma (anmHa) BekTOpa;
paccTosHuE MEXAy BeKTopaMmu (Toukamu B Rn).

4. VYron Mexny BEKTOpaMH; OPTOTOHAIBLHOCTh BEKTOpoB. CTaHmapTHBIA 0asuc u
pa3ioXkeHue MPoU3BOJILHOI0 BEKTOpa 1o 6asucy. Hanpasnstoine KOCUHYChl BEKTOPOB.

S. Pa3imyHbie ypaBHEHHUs MPSIMOM Ha TUIOCKOCTH.

6. PaznuuHble ypaBHEHMs NIIOCKOCTH U ee HopMmaib. [lomympocrpanctBa B R", ux

reomeTpudeckas HHTeprperanus B R".

7. Kpussie Broporo nopsinka. O6uiee ypaBHEHUE KPUBOU.

8. OKpyXHOCTb, KAHOHUUYECKOE YPAaBHEHNUE, OCHOBHBIE XapPaKTEPUCTHKH.

9. DJunc, KAHOHUYECKOE YpaBHEHUE, OCHOBHBIE XapaKTEPUCTUKH.

10. l'unepOora, KAaHOHHMYECKOE YpaBHEHHE, OCHOBHBIE XapaKTEPHCTHKH.

11. [TapaGona, KAHOHUYECKOE YpaBHEHUE, OCHOBHBIC XapaKTEPUCTUKH.

12. [TonsTHe MaTpHULIbL, BUJbI MAaTPHULL, ONIEpALIMN HAJl MATPULIAMHU U UX CBOICTBA.

13. BekTtopHO-MaTpuuHble oOIlepaluu: MPOU3BEACHUE MATpPULIBl Ha BEKTOP Kak

THHEWHOe mpeodpa3oBaHre BEKTOPOB; €ro MPEACTAaBICHIE Yepe3 BEKTOPHI - CTOJIOIBI U BEKTOPHI

CTPOKHM MaTpULIBL.

14. Onpenenurens MaTpUIlbl U €ro CBoWcTBa. OnpeaenauTennu MaTtpul 2-ro u 3-ro
TIOPSI/IKOB.
15. MuHops! 1 ajiredpandecKkre J0MOIHEHNS JIEMEHTOB MATPHUIIBL.

32



16. CpoiicTBa ompenenuTesneii W BBIUKUCICHHE ONpPEAEIUTENeH MPOU3BOIBHOTO

MopsiAKa.
17. OOpatHas MaTpuIla, yCJIOBHE €€ CYIIeCTBOBAHUS M CIIOCO0 HAXOXKICHUS.
18. OI[HOpOILHI)Ie U HCOOAHOPOAHBLIC CHUCTEMBI, PCHICHUA CHUCTEMBbI, COBMCCTHBLIC U

HCCOBMECTHBIC CUCTEMBI, OIIPCACIICHHBIC U HCONIPCACICHHBIC CUCTCMBI.

19. Pemenue B maTpuuHoii popme, mpasuio Kpamepa.
20. PaHr MaTpuIbl 1 €ro HaxoXACHHE.
21. OOmme crcTeMbl JIMHEHHBIX YpaBHEHHUI: YCIOBUE COBMECTHOCTH OJHOPOIHBIX U

HEOJHOpOIHBIX cucteM (teopema Kponekepa-Kanennu): 6GasucHoe pemenue. Meton
nckimoveHus ["aycca.

22. [TonsitTue mMHoxecTtBa. CriocoObl ONMUCAHUS MHOXKECTB M ONEpaluid HaJl HUMU:
o0beMHeHNe, epeceueHne, onojaHenue. PaencTtBo MHOXecTB. [TycToe MHOXECTBO.

23. Oto0pakeHrEe OIHOTO MHOXKECTBAa B JPYyroe; o0JacTh OmpeneieHusi, 00JacTb
3HaueHUH, rpauk 0TOOpaK EHUSI.

24. MHOXeCTBO  BELIECTBEHHBIX 4HCel.  Apu]MeTHUecKHue OIlepalud  Haj
BELIECTBEHHBIMHM 4YMCJIAMU U HUX ynopspodeHue. HenpepblBHOCTE MHOXKECTBA BELIECTBEHHBIX
qucell.

25. OrpaHu4eHHbIE YHCIOBbIE MHOXKECTBA, MAKCUMYMbI, MUHUMYMbI U TOUHbIE T'pPaHU
YHCIIOBBIX MHOXKECTB.

26. Yucnosble (ckanspHbie) QYHKIMHM OJHOW TEpEMEHHOM: ompezerneHue; obiacTb
OIpeNesIeHNsI U MHOXKECTBA 3HAYEHUIl; MPUMeEpPbI U3 S3KOHOMHYECKOI TEOpHH.

27. I'paduk ¢pyHkuuu u ypaBHeHue rpaduka ¢yHkiuu. CnocoOs! 3aganus QyHKIMA.
Knaccudukanus pyHKIuii.

28. ITonaTne MakcuMyma, MUHUMYMa U TOUYHBIX BEpXHEW U HIDKHEN rpaHed QyHKIMHU.

[ToHsTHS CIOXKHOM M 00paTHOW (PYHKITUH.

29. @DyHKIMYU Ccrpoca U IIeHBI crpoca.
30. [Ipenen pyHKIMM B TOYKE MOHSATHE TIpeiesia HAa OECKOHEYHOCTH.
31. [Ipenen apudmernueckux omnepauuii Haa GYHKUMSIMH € oOweil 001acTbio

onpenenenust. [IpenenbHblid epexoy] B HEPABEHCTBAX.

32. [TepBbIit 1 BTOpOIi 3aMeYaTEIbHBIC TTPEICIIBI.

33. beckoneuHno manblie 1 6eckoHedHO Oompire GpyHKIUU. CBsI3b OECKOHEUHO MaJlbIX
¢byHkumii ¢ npenenaoM ¢yHkiuu. CBOWCTBa U CpaBHEHHE OECKOHEYHO MaJbIX PYHKIUH.

34. HenpepriBHOCTD (hyHKIIMH. HerpepbIBHOCTH Ha OTpe3Ke U HHTEpBAJIeE.

35. ApudmeTrueckre onepanud Haja HEeMpepbIBHBIMUA (QYHKIUSMU. HenmpepbiBHOCTH

AIIEMEHTAPHBIX (QYHKIUH.
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36. Touku paspeiBa ¢(yHkuMH ¥ ux kinaccupukanus. KycouHo-HENMpephIBHBIC

¢GbyHKIIMA. MOHOTOHHBIE (YHKIIMW; BHJIBI Pa3pbIBOB MOHOTOHHON (DYHKIIHH.

37. [IpuMepbl HeENpepbIBHBIX ©  pPa3pbIBHBIX HIKOHOMUYECKHMX IIOKa3aTeyle |
IIPOLIECCOB.
38. [Ipou3BonHas: omnpeneracHUe NPOU3BOJAHOW M €€ TEOMETPUYECKUN CMBICII,

ypaBHEHHE KacaTelbHOI K rpaduky nuddepeHmupyemont ¢yHKIUH.

39. Huddepenupyemocts u  auddepennuan  pynkuuu.  HempepbIBHOCTD
muddepeHnupyemoii GyHKIIMH, HEOOXOAUMOE U JIOCTATOYHOE yCJIoBUE TU(EepeHIIMPYEMOCTH,
TEeOMETPUYECKUI cMBICT au(depeHara M ero HUCIOJIb30BaHWE IS MPUOIMKEHHOTO
BBIUMCIICHUS 3HAUCHUS (DYHKIIUH.

40. [Tonatue o mpenenbHOM aHAlW3€ B SKOHOMHKE: MPOM3BOIHAS KaK IOKa3aTesb
MTHOBEHHOT'O TPHUPOCTAa MM CKOPOCTH HW3MEHEHUs (QYHKIUHU; MpOCTellne MpeaeabHbIe
XapaKTePUCTUKU — MPEeIbHBINA OXO0/; TpeesibHas MPHUObLIb; TPEAeTbHBIN TPOITYKT.

41. HuddepeHnupoBaHie CyMMbl, pPa3HOCTH, IpPOU3BEIEHUS M  YACTHOIO.
[Tpon3BoaHBIE TOCTOSHHOM, CTETIEHHOM, TPUTOHOMETPUYECKUX U Jorapu PMUUECKUX (PYHKIUH.

42. [TpousBoanas obpatHod (yHKIUU. [IpOoM3BOJHBIEC MMOKA3aTEIBLHOW U OOPaTHBIX
TpuroHomerpudeckux ¢ynknuil. IlpousBognass cnoxHol QyHkuuu. Jlorapudpmuueckas
MIPOM3BOIHAS U €€ MHTEPIPETANUs KaK TeMITa MPpUPOCcTa (HyHKIIHH.

43. OnactuyHocTh (PyHKImU. [Ipou3BOMHAS MOKa3aTENbHO-CTEIEHHONW (YHKIUU H

CTETIeHHOW ()YHKIIMH C TIPOM3BOJIBHBIM BEIIECTBEHHBIM ITOKA3aTEIeM.

IIIkana u KpUTEPUHU OLICHMBAHUA 3a4eTa

Ikana Kpurepun oueHnBanus
OLICHHBAHUSA
«3a4meHo» OneHka «3a4TeHO0» BBICTABIISIETCS CTYAECHTY, KOTOPBIH

- IPOYHO YCBOMJI IIPEAYCMOTPEHHBINA POrpaMMHBINA MaTepHal;

- IPaBUJIbHO, apT'yMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI, C
IPUBEJEHUEM IIPUMEPOB;

- TOKa3aJl IIy0OKHe CUCTEMaTU3UPOBAHHbIE 3HAHUS, BJIaIEET
IpUeMaMu PacCyKJIEHUS U COIOCTABIISIET MaTepHall U3 Pa3HbIX
HCTOYHHUKOB: TEOPHIO CBSI3BIBAET C IPAKTUKOM, APYTUMHU TEMaMU
JAHHOT'O Kypca, IPYTUX U3y4aeMbIX IIPeIMETOB

- 6e3 omMOOK BBITOJHUII ITPAKTUYECKOE 3a/IaHHE.

«He 3aumeHo» O1eHKa «HE 3a4TEHO» BBICTABIIETCS 00yUaIOIIEMYyCsl, €CJIU: OH He
3HAeT OCHOBHBIX ONpENEJICHUH), HEMOCIeJ0BATENEeH U COMBUUB B
U3JI0KEHUM MaTepuala, He 00J1alaeT ONpeieIeHHON CUCTEMOI
3HAHMM [0 JUCLUILINHE, HE B TTOJHOW Mepe BllafeeT HeoOX0JUMbIMU
YMEHMSIMH U HaBBIKAMU NPHU BBIMOJIHEHUH MPAKTUY €CKUX 3aJaHHIl.

Ixana u KpuTEepHU OLICHNBAHUS 3a4eTa ¢ OLEHKOM
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IMlkaja oneHNBaHUA

Kpurepuu onieHuBaHus

«OMAUYHO Y OneHka «OTJIMYHO» CTaBUTCS, €CIAM CTYJIEHT IOJHO U3Jaraer
Matepuall (OTBEYaeT Ha BOIMPOC), JaeT MPaBHIBHOE OIpeaesieHue
OCHOBHBIX MOHSITUI; OOHAPYKMBAaET TOHUMAaHNUE MaTepHaa, MOXKET
00OCHOBaTh CBOM CYKIEHHUS, NPHUMEHUTh 3HAHUS HA MPAKTHKE,
IPUBECTU
HEOOXOAMMBbIE TMpPUMEpPhl HE TOJBKO M3 ydyeOHHMKA, HO U
CaMOCTOSITENILHO COCTaBJICHHBIE; u3naraer MaTepuan
IOCIEIOBATENIbBHO M MNPaBWJIBHO C TOYKM 3pEHHMsT HOPM
JUTEPATYPHOIO SA3bIKA.

«xXopouto» OneHka «XOpOLIO» CTaBUTCS, €CIM CTYIEHT JaeT OTBET,

YIOBJIETBOPSIIOIIMA TeM jk€ TpeOOBaHUSAM, UTO U Il OLIEHKHU
«OTIIMYHOY», HO JJONycKaeT 1—2 ommoOKH, KOTOPHIE caM Ke
UCTpaBisieT, U 1-2 HemoueTa B MOCIENOBATEIBHOCTH U S3BIKOBOM
0(hOpMIIEHUH U3JIaraeMoro.

«y0081emBOPUMETLHO »

OueHka  «yIOBIICTBOPUTEIBHO»  CTaBUTCS,  €CIM  CTYJEHT
OOHapy)KMBaeT 3HAHNE U ITIOHMMaHHe OCHOBHBIX ITOJIOXKEHUI TaHHON
TEMBI, HOT HU3JIaraeT MaTepraj HEMOJIHO U JOIYyCKaeT HETOYHOCTH B
ONpeNieNICHUH MOHATUH WM (QOPMYIMPOBKE MpPaBWI; HE YMeEeT
JOCTaTOYHO

rIyOOKO U JI0Ka3aTeIbHO OOOCHOBATh CBOM CYXKJEHHUS U NPUBECTH
CBOM NpUMEpHI; H3JaraeT MaTepuaj HENOoCIEIOBaTeIbHO |
JIOITYCKAeT ONTMOKH B 5S3bIKOBOM O(DOPMIICHHH M3J1araeMoro.

«HE

YAOBJIETBOPUTEILHO»

OneHka  «HEYAOBIETBOPUTENBHO»  CTaBUTCS, €CIM  CTYIEHT
oOHapy)XMBaeT He3HaHUE OOJBIICH 4YacTH COOTBETCTBYIOIIIETO
BOIIPOCA, JOIMYCKAeT OMMOKH B (OPMYIHMPOBKE OINPEACICHUN U
MPaBUJI, MCKAXKAIONIME WX CMBICI, OECHOpsAI0YHO W HEYBEPCHHO
u3jaraer
MaTepual.

3. Iloka3aTe/iu OLIECHMBAHWS KOMIIETEHIUI HA 3Tanax ux popMUpoBaHUs

dran

(ypoBeH
b)

Kpurepun oneHnBaHus

HEYA0BJIETBOPUTEIIb
HO

YAOBJIE€TBOPUTEIb
HO

X0po1o

OTJIMIHO

YK-1 Cnoco0eH ocyiecTBIsATh MOUCK, KPUTHUECKUN aHaIu3 U CUHTE3 WH(OpMaluu, MPUMEHSTh
CHCTEMHBIH MMOAXOJ AJIs PeIIeHNUs TTOCTaBICHHBIX 3a/1a4

3HATb

OOyuarommiics
JEMOHCTPUPYET
MIOJTHOE
OTCYTCTBHE UJIH
HEIOCTATOYHOC
COOTBETCTBHE
CIIEAYIOIINX
3HAHUM:

OCHOBBI
mudepeHnaIbHOro
Y MHTET PAJIBHOTO
WCUUCTICHUS U
TEOPHIO PSIJIOB,
HEOOXOIUMBbIE J1JIs

OO0yuarommiics
JIEMOHCTPUPYET
HETOJHOe
COOTBETCTBHE
(191490111704
3HAHUU:

OCHOBBI
nuddepennuanbHo
rou
HUHTErPaILHOTO
WCYHCIICHUS U
TEOPHIO PSIJIOB,
HEOOXOMUMBIE JUUIS
3a/1a4 aHam3a

OOyyatromuics
JIEMOHCTPUPYET
YaCTUYHOE
COOTBETCTBHE

(1 (1470111704
3HAHHUU:

OCHOBBI
nuddepennranbHoO
rou
WHTETPAILHOT O
HCUYUCIICHUS U
TEOPHIO PSIJIOB,
HEOOXOIUMEBIE I
3a7a4 aHaIM3a

OO6yuaromuiics
JEMOHCTPUPYET
ITOJIHOE
COOTBETCTBHE
CIICTYIOIIUX
3HAHUM:

OCHOBBI
muddepeHuanbHo
rou
WHTETPAILHOT O
HWCUYUCIICHUS U
TEOPHIO PSIJIOB,
HEOOXOIUMEIE IS
3a7a4 aHaJau3a
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3a/a4 aHan3a OKPY’KaOIIEro OKPY’KaIoIIero OKPY’KaloIIEero
OKPY’KalOIIero MUpa. | MUpa. MUDA. MUDpA.
yMeThb OOyuaromuiics He OObyuarommuiics OOyuatomuiics Obyuarommuiics
yMeeT JEMOHCTPUPYET JEMOHCTPUPYET JEeMOHCTPUPYET
WM B HETOJHOe YaCTUYHOE MIOJIHOE
HEI0CTaTOYHOI COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
CTETIeHU yMeeT CIIEAYIOIUX CIIEAYIOIINX CIIEAYIOIINX
UCIIOJIb30BaTh YMEHUN: YMEHUN: YMEHUU:
METOJIBI UCIIOJIH30BaTh UCIOTH30BaTh UCIOTB30BaTh
nuddepeHnanTbHOro | METOIBI METOIBI METOBI
Y UHTETPajIbHOTO muddepennmansao | quddepennmanbHo | AuddepeHIInaTbHO
WCYHCIICHUS U rou rou roH
TCOPHIO PSIJIOB JIJIS UHTErPaIbHOTO HWHTETPAJIbHOT O HWHTETPAJILHOT O
aHaimM3a 3a/1a4 WCUUCTICHUS U WCYUCIICHUS U WCYHCIICHUS U
npo(heCCHOHATILHOW | TEOPHIO PSJIOB UL | TEOPHUIO PSIOB JUISL | TEOPHUIO PSIIOB IS
JESITETILHOCTH. aHaM3a 3a/1a4y aHaJImM3a 3a1a9 aHaJmM3a 3a1aq
npo¢ecCHOHaNIbHO | MPO(hEeCcCHOHAIbHO | PO eCcCHOHATBHO
U IeATEIILHOCTH. U IeITEIILHOCTH. ¥ IeITeIbHOCTH.
Baagerh | OOyvarommuiicsa He Obyuaromuiics Obyuaromumest OO6yuaromuiics
BJIQ/ICET WU B BJIaJIeeT JIOITY CKAIOTCS CBOOOJIHO
HEIOCTaTOYHOMI B HEMOJHOM HEe3HAYHUTEIIbHbIC MPUMEHSET
CTEIEHU o0beme u OLIMOKH, IIOJIy4CHHBIE
BJIQJICET: IPOSIBIISICT HETOYHOCTH, HAaBBIKH, B
HaBBIKAMU HEJIOCTATOYHOCTh | 3aTPYAHCHUS, MIOJTHOM 00BbeMe
MIPUMEH CHUS BJIQJICHUS: YaCTUYHO BJIQJICET: | BIIAJEeT:
MaTEeMaTUYECKOTO HaBBIKAMU HABBIKAMU HaBBIKaMU
amnmapara Jis MPUMEH CHUS MIPUMEH CHUS MIPUMEH CHUS
OCYIIECTBIICHHS MATEeMaTHYECKOr0 | MATEMAaTHYECKOrO | MaTeMaTHIECKOrO
npoQ)eCCHOHATBHBIX | ammapaTa JJist anmnaparta Jis amnmnapara JUis
3ajad. OCYIIECTBIICHUS OCYIIIECTBJICHHUS OCYIIECCTBIICHHUS
npo¢ecCHOHANbHBI | MPO(ECCHOHATBHBI | MPO(ecCH OHATBHBI
X 3a/1a4. X 3a7ad. X 3aj1a4.
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