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1. leaun u 3a1a4M OCBOEHUS TUCHUTLTHHbBI

Ilenpto ocBoeHus AMCHUILIMHBI «MaTtemarukay sBIseTCs (GOPMHUPOBAHHE Yy CTYJICHTOB
COBPEMEHHBIX 3HAHUW U YMEHUM, CBA3aHHBIX C OCHOBHBIMHU MOHATUAMHU U METOJAMU JIMHEMHOMN
areOphl ¥ aHATUTHYCCKOH MeOMETPHH, OCHOB MAaTEMaTHYECKOTO aHAIM3a, HEOOXOAUMBIX IPH
JTATLHEUIIIEM OCBOCHHH CHCIHAIBHBIX JIUCHUIUINH, CBS3aHHBIX C TPOPECCHOHATBHON
NEeSITEIPHOCTHIO OaKagaBpa JAHHOTO HAMPABJICHHUSL.

Kypc marematuku siBnsiercsa (GyHIaMEHTAIBHBIM KypCOM, HEOOXOAMUMBIM JUIsl OBJIAJICHUS
TEOPETUYCCKUMHU U TTPAKTUUYECKUMH 3HAHUSAMH, JISKAIIUMHA B OCHOBE OOIIIEHAYYHBIX TUCIUTUINH,
NpYA OINMMCAHUMU PA3JIUYHBIX KOJHMYECTBEHHBIX M KAUYECTBEHHBIX COOTHOILICHWH. Martemarnka
SIBJISIETCSL HE TOJIBKO CPEJACTBOM pEIICHHS TMPUKIAIHBIX 3a7ad, HO W OOHICIPUHSATHIM
YHUBEPCAIBHBIM SI3bIKOM HAayKH, TPUMEHSIEMBIM BO BCEX O00JIACTAX YETOBEUYECKOM S TEIILHOCTH.

MaremaTuka CIIy)KUT OCHOBOW W MHCTPYMEHTOM JUIsl TOATOTOBKU CTYJICHTOB K U3YyYEHHIO
Pa3IMYHBIX JTUCHMIUINH, CBSI3aHHBIX C aHAJU30M, MPOrHO3UPOBAHUEM W MIPUHSITHEM PEIICHUN B

Pa3IMYHBIX 00JACTIX TOCYJAPCTBEHHOTO YIIPABICHHUS.

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeJIbHOM NMPOrpaMMbl
JucnuminHa «MartemaTrKa OTHOCUTCS K TUCITUIUTMHAM 00s3aTelIbHBIM YacTu 01oka b1
«ducuummuael (Moaynn)» yueoHoro 1iaHa, cormacio @I'OC BO it HanpaBiieHUs TOATOTOBKH

38.03.04 I'ocynapcTBEHHOE U MYHUILIMTIIAJIBLHOE YIIPaBJICHHUE.



3. [lnmanupyemble pe3yJabTaThl 00y4eHUst

Koa m HamMeHOBaHHe

Koa n HamMeHOBaHUEe HHANKATOpa

I[lnanupyemsble pe3yabTaThbl 00y4eHU s

KOMIIETEHIMH poctukenuss komnerenunu (M/IK)
3HaTh: OCHOBHBIE 3Tallbl PA3BUTHSI MUPOBOH (PUI0COPCKON MBICIIH;
OCHOBHbIE MPOOJEMBI, TEOPUHM M METOAbl (uIocopuu, coaep’KaHue
COBPEMEHHBIX (PUITOCOPCKUX TUCKYCCUH TT0 MpoOiieMaM 00111eCTBEHHOTO
pa3BUTHSI; OCHOBHBIE  (QumiIocopckre TOHATUS U KaTeropuH,
3aKOHOMEPHOCTH Pa3BUTHSI IPUPOIbI, 0OIIECTBA U MBIIJICHUS.
NYK-1.1. AHanu3upyeT 3amavy, p P PHPOJIbL, OB . .
YMeTh: ncnonb30Bath GpUIocoCkuil MOHATHIHO-KaTEeroOpHalbHbIN
YK-1 CoocobeH | BeImensas ee 0a30BbIE COCTABIIAOIIME.
anmapar, OCHOBHbIE€ NpPUHIUNBI (uiocopun B aHalIM3€ U OIIEHKE
OCYIIECTBJIATh TIOUCK, NYK-1.2. OcyiecTBiser TIOWCK, N N
. COILIMAJIbHBIX MPOOJIEM U MPOIECCOB, TEHACHIINM, (DaKTOB, SIBICHUN B UX
KPUTHYECKUH aHANU3 U | KPUTUYECKU OIICHUMBAET, 06001112€eT,
BO3MO’XHOM TPOTHO3UPOBAHUHU; MPUMEHATH METOJbl U CpEACTBa
CHUHTE3 HH(OpMAaINH, | CUCTEMATHU3UPYET u pamXxupyer

HpI/IMeHSITI)
CUCTEMHBIN HOJIX0.
TS perieHus

IIOCTaBJICHHBIX 3a1a4

nHpOpManu, TpPeOyemMyro ISl pEIIeHUs
IOCTaBJICHHOM 3aJauu.

NYK-1.3. PaccmarpuBaeT u npejyiaraet
paloHaIbHbIE BapUAHTHI peleHus
MTOCTaBJICHHOM 3aJauu, UCIIOJIB3YS
CUCTEMHBIN MOAX0J, KPUTUYECKU OLIEHUBAET
UX JJOCTOMHCTBA U HEJJOCTATKHU.

MMO3HaHUA JJI1 MHTCIUICKTYAJIbHOT'O Pa3sBUTHUA, IMMOBBIICHUA KYJIIBTYPHOT'O
ypoBHS, TpodecCHOHATbHON  KOMITIETEHTHOCTH; (opMupoBaTh U
apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO IMMO3UIIMIO 1O Pa3IMYHBIM
npobaemam usocodumu.

Buaners: npueMaMu IPUMEHEHUS TIPUHITMITOB, 3aKOHOB U KaTETOPHIA,
HEOOXOIUMBIX JUISI OTICHKH U IIOHMUMAaHUS IIPUPOTHBIX SBIICHHIH,
COIIMAIBHBIX M KYJIBTYPHBIX COOBITUH, IPHEMaMU BEICHHS TUCKYCCHH U
MOJIEMHKH 110 MUPOBO33PEHUYECKON MPOOIEMATHKE, U3TI0KCHHSI
COOCTBEHHO¥ MO3MIIMK; HABBIKAMU BOCIIPUSTHS U aHAJIH3a TEKCTa,
uMeroIero GuIocockoe ColiepKaHne; MeJI0CTHON KapTHHOW MUpa,
MUPOBO33PECHUEM, THATICKTHUECKUM M CUCTEMHBIM B3TIISAIOM Ha OOBEKT
aHam3a.




4. CTpyKTYpa 1 coAepKaHue TUCHUILIUHBI (MOIYJIs1)

4.1 O0bem qMCUMIIIMHBI M BUABI Y4e0HOi padoThI

Buasbl yue6Hoii padoThl

O0BeM B yacax

216 (6 3a4eTHBIX eTMHUIL)

OO011ast TpYA0€MKOCTh IUCHUTIIMHbI 1 cemecTp 2 cemecTp

108 (3 3aueTHBIX 108 (3 3a4eTHBIX
eITMHUIIbI) eMHUIIbI)

KonTakTHas pabota oOydaroniuxcs ¢ 10 10

npenogaBaTesieM (BCEro)

AynuTtopHas paboTa (Bcero), B TOM 4UCIIE: 10 10

Jlexkmuu 4 4

CeMUHApBI, TPAKTHYECKUE 3AHITHS 6 6

JlabopaTopHbie pabOTHI

BreaynuropHas pabora (Bcero): 98 98

B TOM YHCJIE:

KOHCYJIbTAIMS 10 AUCHUIIIINHE

CamocrositensHas paboTa oOydarommxcs (BCero) 98 98

Bun npomexyTo4Hoi arrectanuu 3auer 3a4der c oLeHKOI

oOy4aromierocs




4.2 TemMaTnyeckuii MJIaH TUCIUIIINHBI

HaumeHnoBaHue pa3iejioB U TeM Bujabl yue6Hoii padoThl, BKJIOYAS CAMOCTOSITEILHYIO PaboTy Komnerenuuu
00y4almmxcs ¥ TPYJ10eMKOCTh (B Yacax)
Bceero W3 Hux ayauTopHbIE Camoct | Kypco | Kourpo
3aHATHSA OfITeJIbH Bas JIbHAA
- as pabora | pabora
5 @ > padora
o 2 =
E = E- 2 g @
© = 25 : =
= =) = 5
= S = 2 =
& 2 E
= ==
5]
(5]
Tema 1 3HaueHue U pojib MaTEeMaTUKH B 1 24 1 1 22 YK-1
Hay4YHOW W MPAKTUYECKOU NS TEIBHOCTH.
Tema 2 Marpuunas anre0pa. 1 22 - 2 20 YK-1
Tema 3 DnemMeHThI BEKTOPHOU anreOphl. 1 22 1 1 20 YK-1
Tema 4 Cucremsl JTUHEHHBIX 1 22 1 1 20 YK-1
anredpanveckux ypaBHEHHI.
Tema 5 AnHanuTHYecKas TreoMeTpus Ha 1 22 1 1 20 YK-1
TJI0CKOCTH
Tema 6 AmnanuTudeckas reoMeTpUs B 2 26 1 1 24 YK-1
MIPOCTPAHCTBE
Tema 7 DnemMeHThl TEOPUU MHOKECTB. 2 26 1 1 24 YK-1
Tema 8 ®yHkUMM OAHON HE3aBUCHUMOU 2 28 1 2 23 VK-1
TIEPEMEHHOM.
Tema 9 JluddepennuanbHoe UCUUCIECHUE 2 28 1 2 23 YK-1
(GYHKIMHU 0HOH HE3aBUCHMOM epeMEHOII.
HToOro nmo AMcCUMUILIMHE 216 8 12 196




4.3 ConepxaHue TMCHUILINHBI

Tema 1. 3HaueHHe ¥ POJIb MATEMATUKH B HAYYHOI U MPAKTUYECKOM 1eITeJIbHOCTH.

Kpatkoe conepxanue JIeKUuu

HcTopruecku cocTaBHbIE YaCTH MaTEMATUKU: apU(PMETHKA U T€OMETPHUS BBIPOCIIH, U3 HYX]
MIPaKTUKU, U3 HEOOXOJIMMOCTH MHIYKTUBHOTO PEIICHUs Pa3IUYHbIX MpaKkTU4Yeckux 3aznad. llpu
CO3JAaHUM TEOPETHYECKUX OCHOB MAaTeMaTWKH, OCHOB MaTEMaTHKM KaK Hay4HOIO $3bIKa,
(hopMaIIbHOTO SI3bIKA HAYK, PAa3IMYHBIX TEOPETHUECKUX MOCTPOCHHUH CTAIH BAXKHBIMHU DJIEMEHTAMHU
paznuuHble 00O0OLIEHUS W aOCTpaklMM, MCXOIAIIME U3 OTUX MNPAKTUYECKUX 3ajad, U HX
MHCTPYMEHTApUSL.

Maremartuka crana He IPOCTO JUILb HOJE3HbIM IPAKTUUECKUM aIlapaToM, HO U OCHOBHBIM
WHCTPYMEHTOM BBISIBIEHUSI BHYTPEHHEW CYIIHOCTM SIBJIE€HHMM M TpOLIECCOB, IOCTPOEHUs
Pa3IMYHbIX TEOPETUUYECKUX BBIBOJIOB, (POPMalIbHBIX OCHOBAHUHN HayK.

OcHoBo#t pa3BuTus MaTeMaTuku B XX Beke cTaj copMUPOBABIIUNCSA POPMaANBHBIN S3bIK
uudp, CHUMBOJOB, OIEpalMi, T'€OMETPUUYECKUX O0Opa3oB, CTPYKTYp, COOTHOIIEHUN ISt
(hopMaIbHO-JIOTHYECKOT0 OMUCAHUS IEHCTBUTENLHOCTH, - TO €CTh chopMupoBaics GopMaabHbIH,
Hay4HbIH SI3BIK BCEX OTpACJIEH 3HAHUA, B MEPBYIO OYEpPE]b, ECTECTBEHHOHAYYHBIX. JTOT SI3bIK
YCHENTHO HUCIIOIB3YETCSl B HACTOSIIEE BPEMS M B APYIHX, "HE €CTECTBEHHOHAYYHBIX'" 00IacTsIX.
SI3pIK MaTeMaTUKU — 3TO MCKYCCTBEHHBIN, (DOpMaibHBIA SI3BIK, CO BCEMH €ro HeIOCTaTKaMu
(Hampumep, MaJio 00Pa3HOCTHIO) U JOCTOMHCTBAMU (HAIIPUMED, CIKATOCTHIO OTIMCAHUS).

[TonoxeHne MareMaTUKU B COBPEMEHHOM MHpE JaJEKO HE TO, KaKMM OHO OBLIO CTO WU
JaXe TOJIbKO COpOK JIeT Ha3zaJl. Maremarnka IpeBpaTuiaack B IIOBCEIHEBHOE OpyAUE
uccienoBaHusl B (pu3MKe, acTpOHOMHUHM, OWOJIOTUM, HWH)XXCHEPHOM Jiele, OpraHu3aluu
MIPOM3BOJICTBA U MHOTUX APYTUX 00JIACTAX TEOPETUUECKOM U MPUKIAIHOM AeaTeIbHOCTH. MHOTHE
KPYIIHBIE Bpa4yH, SJKOHOMUCTBI U CHEIHAITUCTBI B 00IaCTH COLMATBHBIX UCCIIEJOBAHUIA CUMTAIOT,
YTO JAIBHEUIINI MpoTpecc MX MUCIUILIMH TECHO CBS3aH ¢ 0ojiee MIMPOKUM U MOJHOKPOBHBIM
MCI0JIb30BAHMEM MaTeMaTHYECKHX METOJ0OB, YeM 3TO OBbLIO 10 HAcTosIIero BpemeHu. He 3ps
IrpeuecKre y4eHble TOBOPUIIM, YTO MATEMATHUKA €CTh KJIKOY KO BCEM HayKaM.

Matematuka COJOEpKUT B cebe uepThbl BOJIEBOM JEATEIBHOCTH, YMO3PHUTEIBHOTO
pacCyXJAE€HHS M CTPEMJICHUS K 3CTETUYECKOMY COBEpPIIEHCTBY. E€ OCHOBHBIE M B3aUMHO
MIPOTUBOTMIONIOKHBIE JJEMEHThl - JIOTUKA W MHTYHMIUS, aHATU3 U KOHCTPYKIHS, OOIIHOCTh U
KOHKPETHOCTb. MaTeMaTuka BCTpEUYaeTcs UM MCHOJIb3yeTCs B IOBCEIHEBHOW IKU3HH,
CJIE/IOBATEIIbHO, OTIPEICIICHHbIE MATEMATUUECKHE HABBIKM HYXHbI KaXXJOMY YEJIOBEKY.

MatemaTuueckue 3HaHUS U HABBIKM HEOOXOIUMBI MPAKTUYECKH BO BceX Mpodeccusix.

Hpexclle BCCT0, KOHCYHO, B TECX, YTO CBA3aHblI C CCTCCTBCHHBIMU HAYKaMH, TEXHUKON U
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SKOHOMHKOW. MareMaTuka sSBISETCS S3bIKOM €CTECTBO3HAHUS U TEXHHKHU M TIOTOMY Tpodeccus
€CTECTBOUCIIBITATENISI M WHXKEHepa  TpeOyeT  CEepbe3HOTr0  OBJIAJICHUS  MHOTUMU
mpodecCHOHANILHBIMU CBEJCHUSIMHU, OCHOBAaHHBIMH Ha MaTeMmartuke. BoeHHas 0€30MacHOCT,
SKOHOMHUYECKAsT W TEXHOJIOTHYECKAass HE3aBUCHUMOCTb CTpPaHbl 3aBHUCIT OT MaTEMaTUYECKOU
rPpaMOTHOCTH €€ TpaKJlaH, NPUYEM OCHOBHOM MAacChl, a HE OJJIMTHOW rpymnmbl. TpynaHO
MEePEOICHUTh BAXKHOCTh MAaTEMAaTHKH, MaTeMaTUYeCKOW OOpa30BAaHHOCTH U MAaTEMaTHYECKOM
KyJIbTypbl B COBpPEMEHHOM Mupe. Bcsi coBpeMeHHas Hayka NpOHHM3aHA MaTeMaTHYECKUMU
METOJIJaMU U MAaTEMaTUYECKUMH HJICSIMHU.

MareMatuueckoe  MOJCIMPOBAHHME  JOJDKHO  CTaTh  OOS3aT€NbHBIM  OTAIloM,
MPEAMIECTBYIOIUM TPUHATUIO JIO0OTO OTBETCTBEHHOTO perieHus. JlOCTHKEHUsT COBETCKO-
POCCUHCKOM MaTeMaTUYeCKOW HAayKd U MaTEeMaTHYeCKOro O0O0pa3oBaHUsI OOIIEHU3BECTHBI H
obmenpu3HaHHbl. MIMEHHO OHU CTaJli OCHOBOW MHOTHX peajbHBIX ycliexoB Poccuu cCOBETCKOTO
nepuona. Poccuiickas mMateMaTHueckas IIKOJa OKa3ajda CEepbEe3HOE€ BIMSHUE M Ha pPa3BUTHE
MHPOBOM HayKH U 00pazoBaHusl BO BTOpoi nosioBuHe XX Beka. Ee yueHUKOB MOXHO BCTPETHUTh
BO BCEX CKOJIbKO-HHOY/Ibh KPYIMHBIX HAYYHBIX IIEHTpaxX IUiaHeTbl. Ho ceromHst MBI ¢ TOpeYbio
HaOMOaeM 3HAYMUTENIbHOE CHIDKEHHE MaTeMaTHYEeCKOW 00pa30BaHHOCTH HAIIero OOIIecTBa,
MaJ€HUE €ro MaTeMaTUYECKOM KyNbTypbl. MHOIOYMCIEHHBIE TaK HAa3bIBAEMbIE WHHOBALUU
pa3pylIaT TpagulIun

Tema 2. MaTpuunas ajareopa

Martpuueil pasMepa mxn Ha3bpIBaeTCS YIOPSAOYECHHAs MNPsIMOYrojibHas Tabnuua (Uiu
MaccuB) 4YMCeJ WJIM CHUMBOJIOB, COJepXalllas m CTPOK UM nh cToyOmnoB. Yucna, BXOsIIue B
OTHCAaHWE MATPUIIbl, HA3bIBAEMBIE €€ dJIEMEHTaMH (MJIM KOMIIOHEHTaMH), XapaKTepU3yIOTCs Kak
CBOMM 3HAY€HHEM, TaK U HOMEpPaMU CTPOK M CTOJOLOB, Ha MEPECEUYEHUU KOTOPHIX OHU
PacMoJIOKEHBI. Y CIIOBUMCSI 0003HAYATH JIEMEHT MAaTPHIIbI, PACIIOJIOKEHHBIH B 1 -i CTPOKE U ] —M
CTOJNIOIE, KaK @;j, @ CaMu Martpuubl Oyjaem 0003Ha4aTh 3arjiaBHbIMH OyKBaMHU JIATUHCKOTO
andasurta, HapuMep, A.

Uucna m, N 1 MXN Ha3bIBAIOTCS pa3MepaMu MaTpPHULIbI.

Hag matpuiiamu MOKHO BBITIONHATE apudmeTnueckue oneparui. ClokeHne U BEIUUTaHUEe
MaTpUIll CBOJUTCS K COOTBETCTBYIOUIMM ONEpanusM HajJ UX 3JeMeHTaMHu. CaMbIM TJIaBHBIM
CBOWCTBOM 3THUX OIEpaluil BISETCS TO, YTO OHU ONPEIEIICHBI TOJBKO JIJIs MATPHUI] OJIMHAKOBOTO
pa3Mepa. Takum 06pazom, BOZMOKHO OTPEIENIUTH ONEPALMU CIOKEHUS U BBIYUTAHUS MATPUI U
YMHO>K€HUE MaTpPHUILIbl Ha YHCIIO.

B omeparuu yMHOKEHUSI MAaTPUI] €CTh XapaKTepHasi 0COOCHHOCTh: MPOU3BEACHNE MATPHI]

A u B umeer CMBICJI, €CJIN YUCJI0 CTOJ'I6I_[OB NEpBOIr0 MHOKUTCIIA paBHO YUCIYy CTPOK BTOPOTO.
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IIpu 3TOM mOJIydaeTrcs MarTpula, MMEKOLas CTOJIBKO CTPOK, CKOJIBKO HMX HMMEET IEpBbIU
MHOXHUTEJIb U CTOJIBKO CTOJIOIIOB, CKOJILKO MX MMEET BTOpou. Omepaiuu JIeieHus MaTpull He
CYIIECTBYET, HO aHAJIOT JICJIEHUIO IMEET MECTO, TaK Ha3bIBaeMas 0OpaTHasi MaTpULIA.

Teopusa onpenenureneit [[ns KBagpaTHBIX MaTpULl CYHIECTBYET CIELMAJIbHAS YUCIOBas
XapaKkTepUCTUKA, Ha3blBacMas TIJIaBHOW XapaKTEPUCTUKOW KBAJPATHOW MAaTpPULbI, KOTOpast
Ha3bIBAETCS €€ ONPEACIIUTENIEM NN JETEPMHUHAHTOM.

OnpenenureneM BTOPOro MOPsIKA HA3bIBAETCSl YMCIO PABHOE PA3HOCTHU MPOU3BEIACHUIM
AJIEMEHTOB IJIABHOM W M0oO04HON auaroHanu. OrmpenenuTenb TPEThero MOpsAaKa BBIYMCIUTH
JIETKO, €CJIA MPUMEHUTh TPABUJIO TPEYTOJIBHUKOB WJIU 3BE€3J0UYKH, TPUMEHSSI COOTBETCTBYIOLIYIO
cxeMy. M0KHO IPUMEHHUTH TaKXkKe MPaBUiIo J00aBJIEHUs CTOJIOIIOB UM CTPOK.

Onpenenureny 06Jaat0T PSAOM CBOMCTB, KOTOPBIE MTO3BOJISIOT BHIYUCIATD 1€TEPMUHAHTHI
MOPAJIOK KOTOPBIX BBIIIE, YEM TPH, IPUMEHSS BIIOCIEACTBUM Teopemy Jlammaca.

OOparnast martpuia, paHr matpunbl. s m000# MpSMOYroapbHOW MATPHUIEI MOYKHO
ONPENETUTh HEKOTOPOE YHCIO, KOTOPOE HA3bIBAECTCS €€ PAHIOM M SIBJISIETCS €€ BaKHEWIIeH
XapaKTEPUCTUKOM.

[lycTh nana npou3BoJIbHAS MATPHIIA, COCTOSINAS U3 M CTPOK U N CTOJIOOB
A1 0 Qin
A: . ° .

Am1 " Amn

BbinenuM B Hell IPOM3BOJIBHBIM 00Pa30M I CTPOK U T' CTOJIOIIOB, Ha EPECEYEHUN KOTOPBIX
CTOSAT 3JIEMEHTBI, 00pa3yrole KBaJpaTHYIO MoAMaTpuily I —To nopsaka. Onpeaenurens Takon
MaTpulpl OyzleM Ha3blBaTb MUHOPOM I —TO mnopsiika MaTpuibsl A. Takux MHHOpPOB MOKHO
COCTaBUTh HECKOJIbKO. MaKCUMallbHBIN HOPSIOK MMHOPOB paBEH MUHUMAJILHOMY U3 pa3MepoB
MaTpuIbl, T. €. MUHUMQJIBHOMY U3 Yncesl M u N. Paneom MaTpulibl A Ha3bIBaeTCsl HAMOOJBIINI U3
MOPSAZKOB OTJIMYHBIX OT HYJS €e MUHOPOB. /Iy BBIUMCIIEHUS] paHIa MaTpULbl IPUMEHSIOT /1Ba
MeTO/1a: OKaHMIIAIOIIMX MUHOPOB U 3JIEMEHTAPHBIX PeoOpa30BaHUIl MaTPULIbL.

Martpuny AHasbiBaroT 06paTHOl 10 OTHOLIEHHIO K KBAAPAaTHOH MaTpuIile A, ecid Hpu
YMHO>KEHUHM 3TOW MaTpHIlbl Ha MaTpuily A Kak CIpaBa, Tak U CleBa IOJy4aeTCs eIMHUYHas
marpuna: A1 A = A A'= E. U3 onpenenenus cleayer, 4to oOpaTHas MaTpHIa SBISETCS
KBaJIpaTHOW MaTpULEN TOro e MOopsAlaKa, yTo U Marpuna A. MOXXHO OTMETHUTb, YTO TOHATHE
00OpaTHON MaTpUIlbl aHAJIOTMYHO HOHATHIO 0OPaTHOTO YKCIIa.

Tema 3. DiieMeHTBI BEKTOPHOI aJredpbl

IIpocTpaHCTBO, B KOTOPOM BBEAECHBI IEKAPTOBBI KOOPAUHATSHI X, Y, Z, TAK, YTO BBITIOJIHIIOTCS
YCJIOBHS: pa3HbIM TOUYKaM MIPOCTPAHCTBA COOTBETCTBYIOT pa3Hble HAOOPHI KOOPJMHAT U KAXKIAOMY

Ha6opy X, Y, Z COOTBETCTBYECT KakKas- TO TOYKa P, HU3y4acMOIro MpoCTpaHCTBA, HA3bIBACTCA 3-x
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MEpHBIM BEKTOPHBIM HPOCTPaHCTBOM M oGo3Hauaercs R® (R? — nmByxmepHOe BeKTOpHOE
IIPOCTPAHCTBO — IJIOCKOCTh; R 0/lHOMEpHOE BeKTOpHOE MPOCTPaHCTBO — mpsamas). KoopauHaTsl
— (OT TATUHCKOTO CJI0BA) YHOPSAOUYEHHBIHN, ONIpeeIEHHBII.

BekTopom pazmMepHOCTH N, Wi N- MEPHBIM BEKTOPOM, HAa3bIBACTCS JIFOOOH YITOPSI0UCHHBIN
Ha0Op U3 N YKCel, KOTOPhIE HA3BIBAIOTCS KOOPAMHATAMHE HIIM KOMIIOHEHTaMH BEKTOPa.

Bekropbl 0603HaUal0TCs MaIbIMU OyKBaMH JIaTUHCKOTO andasura, Hanpumep, x=(1; 2; 3).

Ecnu yncnenHpie 3HaYCHMS] KOOPAMHAT BEKTOPa HE KOHKPETH3UPOBAHBI, TO X 0003HAYAIOT
TaKUMU ke OyKBamu, HAJCISsI HIDKHUM TIOPSIKOBBIM HHJIEKCOM.

COBOKYITHOCTh BEKTOPOB pa3MEpPHOCTH N, Ha3bIBaeTcs N- MEPHBIM BEKTOPHBIM
MIPOCTPAHCTBOM 1 0003Hauaetcs R".

JIro60# N- MEpHBINA BEKTOP MOYXXHO MHTEPIIPETUPOBATh KaK TOUKY N- MEPHOTO BEKTOPHOIO
MIPOCTPAHCTBA, KOTOPas sABJIsAETCS ero KoHIoM. CrieoBaTenbHO, MOHITHE BEKTOPA POCTPAHCTBA
R" u Toukm mpoctpanctBa R" TokaectBeHHbl. HysneBbIM BEKTOpPOM pasMepHOCTH N, wim N-
MEpHBIM BEKTOPOM, HA3bIBAETCS JTFO00U YOS IOUCHHBIN HAOOP M3 N YKCelN, KaK1as KOOpArnHaTa
KOTOpOro paBHa Hynt0. HyneBoi Bektop, mim mpocto Touka O sBIsieTcss HayajaoM KOOpAWHAT
npoctpancTsa R".

['eomeTpruueckoe M aHAIUTUYECKOE ompenereHue BekTopa. [loHsATHE HEOTpHULATETBHOTO
opraHTa mpocTpaHcTBa R™ . Apudmernueckue omepanuu HajJ BEKTOpaMHu (TFeoMeTphyYecKas
CyMMa, pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO). ApuMeTHUecKue Oonepanuu Haj
BEKTOpaMH B KOOPJIMHATHOU (opMme.

CkansipHO€, BEKTOPHOE€ M CMEIIAHHOE IPOU3BEIACHUE BEKTOPOB M CBOWCTBA 3THUX
MPOU3BEACHUN (AaHATTUTUUECKUE U TEOMETPUUYECKUE).

Tema 4. CucteMbl JIMHEHHBIX aJredpandecKuX ypaBHeHU

OcHOBHOM 3ajmayeil JMHEHHOW anreOpbl SABISETCS HW3YYCHHE CHUCTEM JIMHEHHBIX
anrebpanvecknx ypaBHeHM. Hinke paccMOTpHUM, YTO MPEACTaBISIOT cOO0M 00Iue JUHEWHbIE
CUCTEMBI, U KAaK MATPUYHOE UCUNCIIEHUE IPUMEHSETCS K aHAJIU3Y TaKUX CUCTEM.

Pemuth cuctemy TUHEIHBIX anredpandeckux ypaBHEHUH — 3T0 3Ha4uT 1o 3aganHoi CJIAY
YMETh OTBETUTH Ha CJIEIYIOIIUE BOIIPOCHI.

Nwmeer mu nannas CJIAY pemnienue, T. €. COBMECTHA JIM OHa?

Ecmu pemienne CJIAY cymecTByeT sIBAs€TCS JIM OHO €IMHCTBEHHBbIM? Ecim ga, kak ero
HaWTu?

Ecnu HeequHCTBEHHOE, TO KaK HAWTH OeCKOHEYHOE MHOXeCTBO pemieHuii CJIAY?

OtBeTsl Ha CHOPMYTUPOBAHHBIE BOMPOCHI 3aBHCAT OT CBOWCTB MATPHUII CHCTEMBI U

MaTpUuIbI CB060I[HBIX YJICHOB (ManI/II_IBI IpaBbIX qaCTeﬁ) CUCTCMBEI. CJ'ICI[yCT 3aMCTUTH, YTO B
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KOpHE OTJIMYAOTCA OJHOPOJHBIE U HEOJHOPOJHBIE CHCTEMBI, a4 TAKKE CHCTEMBI C YHUCIOM
HEU3BECTHBIX, MEHBIIMM YHUCJIA YPAaBHEHHUM, OT CUCTEM C IPOTUBOIIOJOKHBIM IpU3HaKoM. Kak
IIpaBUJIO, IpU M<n (CUCTEMa OKa3bIBAETCS HE JIOOINPENEIEHHOM, €CIIM YPaBHEHUS CUCTEMbI HE
IIPOTUBOPEUYUBBI) HAJ0 OXWUJAThb HEEIMHCTBEHHOCTU pELIEHUH, a MHpu m>n (cucrema
neperpy:KeHa ypaBHEHHSMH, T. €. IePEOIPeCICHHAs, €CIIM TOJILKO HET JIMIIHUX YPaBHECHUI) —
HECOBMECTHOCTU CHUCTEMBI. CoBMecTHasi cUCTeMa JIMHEHHBIX YypaBHEHUIH Ha3bIBAeTCs
OIIPENENEHHOM, €CIIM OHA UMEET €AMHCTBEHHOE PELIECHUE, U HEONPEIEIEHHOM, €ClIi OHA UMEET
OeCcUMCIIEHHOE MHOXKECTBO PELLIEHUH.

PaccmotpuM nMHENHYIO CUCTEMY, B KOTOPOW YHCIIO YPAaBHEHUI PABHO YUCITY HEU3BECTHBIX.
Martpuna Ko3pPHUIIUEHTOB CUCTEMBI SIBIISIETCS HEBBIPOKJIECHHOM, T. €. €€ IETePMUHAHT OTINYEH
ot Hyns. Takue CJIAY MoHO pemnTh pazianuHbiMi Metogamu: [Ipasuno Kpamepa, marpuunbIit
METOJl U METOJIOM IOCJIEA0BATENbHBIX HCKIIOUEHUH ['aycca, KOTOpBIA SBISETCA MOJE3HBIM
pabouynM HHCTPYMEHTOM JUTsl HaxoxaeHus perieHnid CJIAY B KOHKpPETHBIX IPUMeEpaXx U JEKHUT B
OCHOBE OOJBIIMHCTBA YHUCJIEHHBIX METOJOB PELIEHUN C HUCHOJb30BAHHUEM BBIYHCIUTEILHOMN
TEXHUKH.

Cucrema m ypaBHEHUH C N HEM3BECTHBIMM BHJIA!

a;1Xq + - A1pnXy = 0

Ap1X1 = A Xn = 0
HAa3bIBACTCS JIMHEHHOW OJHOPOTHON CUCTEMOIA.
Crnenys dopmynam Kpamepa, MOKHO clienaTh BHIBO:
1) A#0, m=n — cucrema UMeeT €IMHCTBEHHOE HYJEBOE PEIICHHE;
2) A#0, m<n — cucTeMa uMeeT OECUNCICHHOE MHOKECTBO PEIICHUI U CPEIU ITUX PEIICHHUI

MOTYT OBITh U HEHYJIEBBIE.

ITycte A = 0, Torga npu BeruucieHusax no popmynam Kpamepa, umeem

olo
olo

0

50"

Bosbmém r(A) < n, u no teopeme Kponekepa — Kanesmnu cucrema umeer GeCUUCICHHOE
MHO>KECTBO PELICHUN B TOM YUCIIE U HEHYJIEBOE.

BoeiBog. OgHOpoiHAs cCUCTEMa YpPaBHEHUN BCEr/la COBMECTHA U UMEET HEHYJIEBOE PELICHHE
TOJIBKO TOTJa, KOT/1a ONPEAEIIUTENb CUCTEMBI paBeH HylI0 A =0 .

Tema 5. AHasinTHYeCKAs TeOMETPHA HA IVIOCKOCTH

AnanuTnyeckass T€OMETpHUs MMEET CBOEH 3ajadyell M3ydyeHHE CBOWCTB I'€OMETPHUYECKUX
00BEKTOB NpU TOMOIIM AaHAIUTHYECKOT0 MeToJa. B OCHOBe 3TOro MeTroja JEeKUT METO[

KOOpJAMHAT, BIIEpBble NpUMEHEHHBIN JlekapTom (Benukuil (paHily3ckuil MaTeMaTuk U Guiaocod

1596-1650). HauanbHble (OCHOBHBIE) MOHSATHS AHATUTHUYECKONW T€OMETPUU — TOYKA, MpsMas
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JIMHHUSA, TUIOCKOCTH, TOBEPXHOCTb.

JIunus L — 3T0 TeoMeTpryecKoe MHOKECTBO TOUEK, KOOPHMHATHI KOTOPHIX YAOBIETBOPSIOT
ypaBHenuto F(x, y)== 0. s Oonee ymoObHOTO mnocTpoeHus auHui L, dYacto BBOAAT
BCIIOMOTATEJIBHYIO TIEPEMEHHYIO HJTU MTapaMeTp t U MPUXOIAT K MapaMeTPUYECKOMY YpaBHEHUIO
JTIMHHH.

[Ipsimass 7TUHUS Ha TUIOCKOCTH MOXET OBITh 3aJaHa pPa3INYHBIMH YPaBHEHHSMHU:
Ax+By+C=0 — oOmiee ypaBHEHHE NPSMOW, U KOTOPOTO IOJYYArOTCs Pa3IMYHBIC HETIOJHBIC
YpaBHEHUS MPSIMOMU.

1) C=0, Ax+By=0 — npsiMmasi mpoX0oJUT Yyepe3 Hayauo KOOpAHHAT.

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

3) A=0, By+C =0 — npsimast napasuiesnbHa ocu Ox.

4) B=C=0, Ax=0, x=0 — ocs Oy.

5) A=C=0, By =0, y=0 — ocp Ox.

A Tarxke ypaBHEHHE MpPSIMOW B OTpe3kax: 00e 4yacTh OOIIero ypaBHEHHs pa3ieiiM Ha

X o
Bemnuuny C#0, monyunm — + Y = 1 ypaBHeHME NPSIMOIL B 0 e3Kax, a u b — oTpe3Ku, oTceKkaeMble
a b

MPSAMOM OT COOTBETCTBYIOIIUX Ocer koopauHat Ox, Oy U Ipyrue ypaBHEHUS.
KpuBoii BToporo nopsijika Ha3pIBaeTCs JUHUSA, ONpeieisieMasl ypaBHEHUEM BTOPOMl CTENEHH

Ax? + 2Bxy + Cy? + 2Dx + 2Ey + F = 0.
OKpY’)KHOCTBIO Ha3bIBAETCS FEOMETPUUECKOE MECTO TOUEK TJIOCKOCTH, PABHOYAIEHHBIX OT

OJTHOU (PUKCUPOBAHHOM TOYKH, HA3BIBAEMOU IIEHTPOM.

CornacHo OnpeJielleHHI0 KAHOHHYECKOE YPaBHEHHE OKPYKHOCTH MOKET OBITh 3aIlHCAHO B
suze (x — a)? + (y — b)? = r?,C(a, b) — ueHTp OKpYKHOCTH, I — PaIMyc OKPYKHOCTH.

DJUIUNCOM HA3BIBAETCS MHOKECTBO TOYEK IUIOCKOCTH, CyMMa PAcCTOSHMM Kakaod u3
KOTOPBIX OT JBYX 3aJaHHBIX TOYEK 3TOH IUIOCKOCTH, Ha3bIBAEMbIX (POKYCAMHM, €CTh BEJIHYUHA
N0CTOsIHHASA (IPM YCIOBHUH, YTO 3Ta BEIMUMHA OOJIbIIE PACCTOSHUSA MEkK Iy QOKycamu)

Z—z+3;—z= 1, roe a® — c? = b2,

OTHOI.H@HI/IG% = & < 1 Ha3BIBaeTCA SKCLEHTPUCHTETOM DILIMIICA.

I'unep6oia — 3TO TIeOMETPHMYECKOE MECTO TOYeK abCOIIOTHAs BEJIMYMHA Pa3HOCTH
PacCTOSHUIN KA 0l U3 KOTOPHIX OT 2-X JAHHBIX TOYEK, Ha3bIBAEMBIX (POKYCAMH €CTh BEIMYMHA
NOCTOsHHAs (IIPU YCIIOBHMH, YTO 5Ta BEIMYMHA HE PaBHA HYIIO U MEHBIIE PACCTOSHHUS MEKIY

boxycamu

[unepGosia Ha3bIBAaeTCs PAaBHOOOYHOM, €CJIM BBHIMOJHAETCS PABEHCTBO a = b = x? —
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y? = a2,

[Tapabosa — MHOXKECTBO TOYEK IUIOCKOCTH, PABHOYAAJICHHBIX OT JaHHOU TOYKH,
Ha3bIBaeMOil (POKycoM M HaHHOW MpPSIMOM, Ha3bIBaeMOW AMPEKTpUCcOU ((Ppokyc He NEKUT Ha
JTUPEKTPHUCE)

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

[T1ocKOCTh B MPOCTPAHCTBE U €€ pa3iIMuHbIe ypaBHeHHs (00111ee, HEMOIHbIE, B OTPE3Kax U
1p.). BzaumHoe pacrnosiokeHue 1miockocTeil u yros Mexy Humu. Ilpsimast B mpoctpaHcTBe U €e
pasnuyuHble ypaBHeHUs (oO11ee, HEMOIHbIE, B OTPe3KaX, KAHOHUYECKOE, TapaMeTpHUUecKUe U JIp. ).
B3anMHOe€ pacnosiokeHue npsiMOU U MIIOCKOCTH.

Tema 7. DjieMeHTBbI TEOPUM MHOKECTB.

HOI[ MHOXCCTBAMU IMMOHUMACTCA COBOKYITHOCTH JIFOOBIX O6’I)CKTOB, MBICJINMasa KakKk €IUHOC
1enoe. MHO)KecTBa MOTYT COCTOSITh X OOBEKTOB caMOi pa3inuuHoil mpupoabl. X anemeHTamu
MOTYT ObITh OYKBBI, aTOMBI, UHCJIa, YPABHEHUSI, TOUKH, YIJIbl U T. 1. IMEHHO 3TUM 0OBsCHSAETCS
Yype3BbluaiiHas UPOTa TEOPUU MHOXKECTB U €€ PUIIOKEHUE K CaMbIM pPa3HOOOpa3HbIM 00JI1acTIM
3HaHUA (MaTeMaTI/IKe, (1)I/ISI/IK6, OKOHOMMKE, JIMHI'BUCTHUKE U T. }1.). C’—II/ITaI-OT, YTO MHOXECTBO
OIpeNeNsIeTCs] CBOUMU 3JIEMEHTaMH, TO €CTh MHOXKECTBO 3a/1aHO, €CJIU O JTF0OOM 00BEKTE MOMKHO
CKa3aTb, IPUHAAJIECKUT OH 3TOMY MHOXKECTBY WJIM HE NpUHAUIeKUT. Pasnuyaror 1Ba crnocoda
3alaHUsl MHOKECTB. MHOXECTBO MOXHO 33JaThb C IIOMOILBIO IIEPEUUCICHHS DIEMEHTOB.
Hampumep, eciin MHOKECTBO A COCTOUT U3 3JIEMEHTOB a, b, ¢, To mumryT: A = {a, b, c}. He kaxmoe
MHO>KECTBO MOYKHO 3a/1aTh C IIOMOILBIO IIEPEUUCICHUS IEMEHTOB. MHOKECTBA, BCE DIIEMEHTBI
KOTOPBIX MOXHO IE€PEYHUCIUTh Ha3bIBAlOT KOHEYHBIMU. MHOKECTBA, BCE 2JEMEHTHI KOTOPBIX
HEJIb3sl IEPEYUCIUTh HAa3bIBalOT OECKOHEUHBIMHU.

MHO€eCcTBO MOXHO 3aJaTb C IOMOIUBIO YKa3aHUsA XapaKTEPUCTUYECKOTO CBOMCTBA.
XapaKTepUCTUYECKUM CBOMCTBOM JAHHOTO MHOJKECTBA HA3bIBAETCA CBOWCTBO, KOTOPBIM
001aJat0T BCe 3JEMEHThI ATOT0 MHOKECTBA U He 00aJaroT HU OJMH, HE NPUHAISKAIIUN eMy
anemeHT. OO6o3Hauvaercs: A = {X|...}, rAe mocie BepTUKAIbHON YepThl 3alKChIBACTCA
XapaKTepUCTUYECKOE CBOMCTBO 3JEMEHTOB JaHHOro MHoxkectBa. Hampumep, B={1,2,3}.
HerpyaHo 3aMeTHTh, 4TO Ka)KIbl 2JIEMEHT MHOXKECTBA B — HaTypanbHOE uncio, MeHbluee 4.
VIMeHHO 3TO CBOMCTBO 27IEMEHTOB MHOKECTBA B sIBIsIETCS 17151 HErO XapaKTepUCTUUECKUM. B 3TOM
cllydae MUIIYT: ¥ YUTaoT: «MHOKeCTBO B COCTOMT M3 TaKMX IEMEHTOB X, YTO X MPUHAIIEKUT
MHO>KECTBY HAaTypaJbHBIX YHMCEl M X MEHBIIE YEThIPEX» WM MHOXKECTBO B cocrout wus
HaTypaJIbHbIX YHMCEJl, MEHBIINX 4.

Tema 8. ®yHKIMH 0HOI HE3aBUCHUMON NepeMeHHOM.
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Oynkuuel (oTrodpakeHreM), 3aIaHHOM Ha MHOXKECTBE, HA3bIBAETCSI MMPABUIIO, IT0 KOTOPOMY
KaKJIOMY 2JIEMEHTY MHOKECTBA CTaBUTCSI B COOTBETCTBHUE €IMHCTBEHHBIN DJIEMEHT MHOXKECTBA.
MHOXeCTBO Ha3bIBAETCS OOJIACTHIO ONpeieneHus (yHKINU, & MHOXKECTBO—O00JIACThIO 3HAYCHUH.
DONEeMEHT Ha3bIBA€TCsl ApryMEHTOM, WJIM HE3aBUCUMOM IEPEMEHHOH, a COOTBETCTBYIOIIMM
AIIEMEHT -3HAa4eHUEeM (DYHKIMH, WM 3aBUCHMOH NepeMeHHOW. Ecnm M SBIAIOTCS YMCIOBBIMU
MHOJKECTBAMH, TO HAa3bIBACTCS YHCIOBOH (DYHKIMEH OTHOM IepEeMEHHOM.

@DyHKIMS HA3bIBAETCS BO3pACTAIOILEN Ha MHTEpPBaJe, €Clid OOJIbIIMM 3HAYEHUSIM apryMeHTa
COOTBETCTBYIOT OOJIbIINE 3HAUCHU (YHKIMHU M Ha3bIBaeTCs YObIBAIOLIEH Ha MHTEpBaie, €Clu
OOJBIIMM 3HAUEHUSM apryMeHTa COOTBETCTBYIOT MEHbIIME 3HadeHus ¢yHkuuu. Hampumep,
(GbyHKIIUS - BO3pacTarolas Ha BCEH YMCIOBOM OCH, a (YHKIIUS- YOBIBAIOIasi Ha MPOMEKYTKAX.
Jlig pyHKIMOHAIBHOMN 3aBUCHMOCTH MEXIY EPEMEHHBIMH BEIMYMHAMH U BBIOOP OJTHOM M3 HUX
B KaueCTBE HE3aBHCHUMOM NEPEMEHHOM MOXKET OBbITh CJIeJIaH M0 HalleMy yeMoTpeHuto. OyHkius,
B KOTOPO MepeMeHHble IOMEHSJINCh CBOMMU POJISIMHU, Ha3bIBAETCSl 0OpATHON MO OTHOLIEHUIO K
NepBOHAYaIbHON (PyHKIIMHU. A mepBoHauyanbHast QYHKIMS SBISETCS 0OpaTHOW MO OTHOIICHUIO K
MOJIy4€HHOM 00paTHOM, Tak YTO 3TU JBE PYHKIIUU €CTECTBEHHO Ha3BaTh B3aUMHO OOpaTHBIMHU.

[Ipenen ¢yukiuu B Touke (OnpeaeseHue Mpesesia Ha S3bIKe MOCIeI0BaTENbHOCTE U Ha

aspike € _5"). [Ipenen apudmernueckux omepanuii Hax QYHKOHAMU ¢ OOIIeH 00J1acThIO
onpeneneHusa. [IpenenbHbiil nepexoa B HepaBeHCTBax. [lepBblii M BTOpOW 3amMeyaresibHbIC
MIPEICIIBL.

beckoneyHo Masbie 1 6€CKOHEUHO O0JIbIINe QYHKITUH.

HenpepbiBHOCTh (hyHKIIMU. HempepbIBHOCTh HAa OTpe3Ke M MHTEpBajie. Apru(pMeTHYeCKUE
olepanuy HaJl HenpepbiBHBIME (pyHKIMsIMH. HenmpepbIBHOCTH 37eMeHTapHbIX (pyHKImiA. Toukn
paspbiBa ¢yHKIMM M ux kiaccudukanus. Kycouno-HenpepbiBHbIC (yHKIMU. [Ipumepsr
HETPEPBIBHBIX U Pa3phIBHBIX 3KOHOMUYECKUX MMOKA3aTEICH U IPOIIECCOB.

OcHoBHBIE CBOMCTBA HEMPEPHIBHBIX PYHKIINN

Tema 9. JIupdepenuunanbHoe ucuucjieHue @(YHKIMH OJHOH He3aBHCHMOM
nepeMeHHOM.

[IpousBosaHas: ompeseneHHe NPOU3BOJHOW M €€ TeOMETPUYECKUH CMBICIH, ypaBHEHHE
KacaTenbHOW K rpaduky nudpdepenuupyemoit ¢yHkuuu. OAHOCTOpOHHHE M OECKOHEUHbIE
npousBojanble.  Juddepenuupyemocts u  auddepenuman  ¢ynkuuu. HenpepbBHOCTD
muddepeHnupyeMoit GyHKIIMH, HEOOXOAUMOE M IOCTaTOYHOE ycioBHe nuddepeHupyemMocTy,
reoMeTpuueckuil cmbic  auddepeHnnana U ero MCHOIb30BaHUWE IS NPUOIMKEHHOTO
BBIUMCIICHUS 3HAUYCHUS (DYHKIIUU.

HuddepeHumpoBaHue CyMMbl, pa3HOCTH, IPOU3BEAECHUS M yacTHOro. IIpom3BojaHbIe
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MIOCTOSIHHOM, CTENEHHOM, TPUTOHOMETPUYECKUX U Jorapupmudeckux ¢pynkuuit. [IpousBoanas
oOparHoii GpyHkImH. [Ipon3BoJHBIC TOKA3aTEIBHOM U 00PAaTHBIX TPUTOHOMETPUIECKUX (DYHKIUH.
[TpousBoanas cnoxxHod ¢yHKiuH. Jlorapupmuueckas MPOU3BOAHAS U €€ MHTEPIPETALHUs Kak
TeMIIa IpUpocTa (QYHKIUH.

OnactuuHoCTh QyHKIUU. [Ipon3BOIHAS TTOKA3aTEIILHO-CTCTICHHONH (DYHKIIMUA U CTETICHHOM
[IOKa3aTeJIEM.

BEILIECTBEHHBIM HuddepenunpoBanne

byHkIMu

napaMeTpU4ecKy 3aJaHHBIX W HESBHO 3amaHHBIX (yHKuuid. [IpomsBoanbie u muddepeHnnans

IMPON3BOJIbHBIM

BBICIIMX MOPsiAKOB. HBapraHTHOCTH GopMmbl iepBoro auddepennuana. Ilonsrue o npenenbHOM
aHaJIu3e B SKOHOMHUKE: IPOM3BOJHAsI KaK MOKa3aTelb MIHOBEHHOTO IMPHUPOCTAa UM CKOPOCTH
U3MEHEHUsT (QYHKIMHU; MPOCTEUIINE MNpeAeNbHbIe XapaKTePUCTHUKU — TMPEAETbHBIA JIOXOJ;
npenenbHasi NpUuObLIb; MPEeNbHbIN MPOTYKT.
4.4. IlpakTHyeckas MOAroOTOBKA

[IpakTHyeckass MOJArOTOBKA pealin3yeTcsl MyTEM MPOBEACHUS MPAKTUUYECKUX 3aHATUH,
MpelyCMaTPUBAIOLIUX yJacTHe OOY4YaloIIMXCsl B BBINOJHEHUH OTAEIbHBIX JJIEMEHTOB padorT,
CBSI3aHHBIX ¢ Oyaymien mpodeccuoHaIbHOM NeATeTbHOCTRIO.

O06bem 3aHsTHIT B hOpMe MPAKTHIECKOM IMOATOTOBKU COCTaBIIsieT 12 4acos.

Buj zanarus Tema 3ausaTus KoanuectB ®opma Koxapl
0 4acoB NPoBeICHUs KOMIIeTEHIH
"

[IpakTnueckoe | 3HaY€HUE U POJIb 1 Hoxman NYK-1
3aHsaTHe | MaTeMaTUKU B HAYYHOU

Y MPAKTUYECKOU

JESITEIbHOCTH.
[Ipaktnueckoe | Marpuynas anre6pa. 2 KontponbHas NYK-1
3aHsATHE 2 pabora
[IpakTuueckoe | DIeMEHTHI BEKTOPHOM 1 KonTposnbhas NYK-1
3aHsATHE 3 anreopsl. pabora
[Ipaktuueckoe | CucTeMbl TMHEHUHBIX 1 KonrtponbHas NYK-1
3aHsaTHE 4 anreOpanvecKux pabora

YPaBHEHUN.
IIpaktuyeckoe Ananutudeckas 1 Pemenue 3amau NYK-1
3aHsATHE 5 reoMEeTpHUs Ha

MJIOCKOCTH
[IpakTrueckoe Ananutndeckas 1 Penienue 3agau HNYK-1
3aHsATHE 6 TEOMETPHUS B

IIPOCTPAHCTBE
IIpakTueckoe | DIEMEHTHI TEOPUH 1 Pemenue 3anau HNYK-1
3aHsTue 7 MHOECTB.
[IpakTtnueckoe | OyHKIUU OJHOMN 2 Penienue 3agau HNYK-1
3aHATHE 8 HE3aBUCUMOU

IIEPEMEHHOM.
[Ipaktuyeckoe | Auddepenunansuoe 2 Pemenue 3anau NYK-1
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3aHaTHE 9 UCYHCIIeHUE QYHKIUH
OJIHOW HE3aBUCHUMOM
IIEPEMEHOM.

5. yqeﬁHO'MeTOJIH‘leCKOC, HH(])OpMaIII/IOHl-IOe H MaTepUAJbHO-TEXHUYIECCKOC o0ecrneuyeHue

JTUCIHUIIINHEI

5.1  OcHoBHas JuTEpaTypa

1. TlomoB A.M. MupopMaTrka u MaTeMaTuka [ DIEKTPOHHBIA pecypc]: yaeOHOe ocoOue st
CTYACHTOB BY30B, 00yJaromuxcs o cnernuansHocty «fOpucnpynertus» (030501) / [Tomos A.M.,
CotnuxoB B.H., Haraea E.11. — DnexrpoH. TekctoBbie ganasie. — M.: KOHUTU-JJIAHA, 2014.
— 302 c. — Pexxum nocryma: http://www.iprbookshop.ru/7039. — 9BC «IPRbooks»,

2. Owmnenko O.B. Maremaruka : ydeOHoe mocobue / @umumenko O.B.. — MuHCk :
PecniybnmukaHckuii mHCTUTYT TipodeccrnoHanbHoro obpaszoBanus (PUIIO), 2019. — 268 c. —
ISBN 978-985-503-932-8. — TekcT : 3neKTpOHHEIH // DnekTpoHHO-0nOmmoTeuHas cuctema [PR
BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/94336.html

3. Ianmkma A.C. 3amaun ¢ pemeHWsIMHA IO BBICHICH MaTeMaTHKe, TEOPUU BEPOSTHOCTEH,
MaTeMaTHYEeCKOW CTaTUCTUKE, MATEMAaTHYECKOMY MTPOTPaMMHUPOBAHUIO [ DIIEKTPOHHBIN pecypc]:
yuebHoe mocodbue mis O6akamaBpoB / [llankun A.C., lllankun B.A. — DneKkTpoH. TEKCTOBBIE
nmanaeie. — M.: JlamkoB wu K, 2016, — 432 c¢. — Pexum goctyna:
http://www.iprbookshop.ru/5103. — 3BC «IPRbooks»

4. IOrosa H.B. Beicmiast matemartuka. JluddepeHnuanbabie ypaBHEHUS : y4eOHO -METOANIECKOE

nocobue / FOroBa H.B.. — HoBocubupck : HoBocuOupckuii rocymapCTBEHHBIM TEXHUYCCKUN
yauBepcuter, 2020. — 28 c¢. — ISBN 978-5-7782-4111-4. — TekcT : 3MeKTPOHHBIN //
DNeKTpOHHO-OMOIHOTEeUHAS cucrema IPR BOOKS : [caiT]. — URL.:

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

5.2 JlonostHuTEIbHAS JIUTEPATypPa

1. bBoromonoB, H. B.Maremaruka: y4eOHUK ansi mnpukiaaHoro OakanaBpuata / H. B.
Boromouos, I1. K. Camoiinenko. — 5-e uz., nepepad. u gomn. — Mocksa: M3natensctBo FOpaiit,
2019. — 401 c.

2. EpmakoB B.M. O0mwmii kypc BbICIIE MaTeMaTHKU A 9KOHOMHUCTOB. — M.: THOPA-M,
2014.

3. Kpacc M.C., UynpeinoB b.I1. Matemaruka a1 3KOHOMUCTOB y4e0. mocoOue Jist By30B. —
CII: Iurep, 2014.

4. Kpemep H.III. Beicuias marematuka ajsi SKOHOMHUYECKUX crienranbHOCTe. (1 u 2 yactu) —

M.: Briciiee o6pazoBanue, 2015.
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5. TarapuukoB O. B. Maremaruka ansi 3KoHOMHUCTOB. I[IpakTukym: ydeGHOe mocoOue st
akagemmuueckoro OakamaBpuata / O. B. TartapuukoB [u ap.]; mon obOmeid penakmueit O. B.
TarapuukoBa. — Mocksa: M3narensctBo FOpaiit, 2019. — 285 c.

6. Ilunaues, B. C. Maremaruka: y4eOHUK u npaktukym mis By3oB / B. C. Illumaues; mox
pemakumeir A. H. Tuxonoa. — 8-e m3x., nepepad. u gorn. — Mocksa: M3marensctBo KOpaiiT,
2019. — 447 c.

5.3 Ilpo¢eccnonaibHbie 6a3bl JAHHBIX U MH(OPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI

1.  www. asi.org .ru — ATeHTCTBO COLHAIbHOM HH(POPMAITHH.

www.garant.ru — CnpaBoy4Has mpaBoBast cucreMa «["apanT».

2

3 www.consultant.ru — CipaBounast mpaBoBas cucrema «Koncynabtant ITimocy.
4.  www.edu.ru — Poccuiickoe oOpazoBanue. DenepaibHbIil MOPTAL.
5

www.mvd.ru — MuHHCTEpCTBO BHYTpeHHUX Aea Poccuiickoii deneparnmu.

5.4 MaTepuajibHO-TEXHHYECKOE M MPOrpaMMHoe odecriedyeHue (JIMEH3UOHHOE U CBOOOIHO

pacnpocTpansiemoe)
HaunmeHnoBanue HaunmenoBanue OcHalEeHHOCTh CIIeNHATLHbIX Ilepeuenn
AMCHHUIIHHBI crenuaIbHbIX NoMelleHUii 1 moMeleHuii 115 JIMIIEH3MOHHOT'0
(MoxyJist), noMenieHui u CaMoCTOSITeJIbHOW PaGoThI NPOrpaMMHOI0
NPaKTHK B noMeleHui 1ist obecnevyeHus.
COOTBETCTBHH C CaMoOCTOSITeTbHOM
yueOHBbIM padoThI
MJIAHOM
Bb1.0.09 Kabuner VYuebHble MecTa, 000pyI0BaHHBIE Microsoft Windows XP
Maremaruka MaTeMaTHKH 6104HOM Mebenblo, pabodyee MECTO Microsoft Office
mperoaBaTels B cocTaBe ctoi, cryi, | Kaspersky Endpoint mis
TyMmOa, KOMITBIOTEp C BBIXOJIOM B Om3Heca
CETb UHTEPHET, dKPaH, Koncynprantllnroc
MYJIbTHMEIUIHBIH TIPOEKTOP, AdobeReader
TEJICBU30p, TEMATHIECKHE CTEHIBI, Cisco WebEx
MpEe3eHTAlMOHHBIA MaTepHal NudopmarmonHo-
KOMMYHHKAIIHOHHAS
YueOHBIE MecTa, 000PYyIOBaHHBIE miatdopma «Chepym»
AynmuTtopus mmis 0II0YHOI MeOEeNhI0, KOMITBIOTEPaMH C
CaMOCTOSITEIIEHOM BBIXOJIOM B CETh HHTEPHET,
paboTsI MHOTO()YHKIIMOHAIIEHOE YCTPOHCTBO

6. MeToauueckue YKa3aHus AJs oﬁyqamumxca M0 OCBOCHHNIO JMCIIUITJINHBI

6.1 3aHATHSA JICKIHMOHHOI0 M CEMMHAPCKOro (IPAKTH4YE€CKOr0) THIIOB
Metoudeckue yka3aHusl s 3aHATUN JIEKIIMOHHOTO THIA. B X0/1€ TEeKIIMOHHBIX 3aHITUN

oOyyaronemMycss HEOOXOJMMO BECTH KOHCIEKTHPOBaHME Yy4eOHOro Mmarepuaia, oOpaluaTh
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BHHUMAaHHE Ha KaTeropuu, GOpMYINPOBKH, PACKPHIBAIOIIUE COJCP)KAHNE TEX WM UHBIX SBICHUN
U TPOIECCOB, HAayYHbIC BBIBOJBI M TNpPAKTHUYECKHWE pekoMeHaaruu. HeoOxomumo 3amaBathb
[IPENOAABATENI0 YTOUYHSIOIIME BOIPOCHl C LEJIBIO YICHEHUS TEOPETUYECKUX IIOJI0KEHUH,
pa3penieHus CIOPHBIX CUTYaLUN.

Lemnecoobpa3no gopabaTbiBaTh CBOW KOHCIIEKT JICKIUH, JieTasi B HEM COOTBETCTBYIOIIUE
3allMCU U3 OCHOBHOM M JIONIOJIHUTEIIBHOM JINTEPATyphbl, PEKOMEHIOBAHHOM IIPENOaBaTEEM U
MPEAYCMOTPEHHON Y4eOHOM MPOTrpaMMON JUCITUTUIUHEI.

Metonuyeckie yKazaHus JUIS  3aHATUA CEMHHApCKOro (MPaKTUYECKOro) THIA.
[IpakTueckue 3aHATHS TO3BOJIAIOT Pa3BUBATh Y OOYYarOIIErocsi TBOPYECKOE TEOPETUUECKOE
MBIIUIEHHE, YMEHUE CaMOCTOATEIbHO HW3y4aThb JINTEPATYpPy, AHAIM3UPOBATH IPAKTHKY; ydaT
4eTKO (POpPMYIHpOBaTh MBIC/Ib, BECTH JUCKYCCHIO, TO €CThb MMEIOT HCKIIOUHUTENIbHO Ba)KHOE
3HAQ4YE€HHE B PA3BUTUH CAMOCTOSITEIIBHOTO MBILIICHHUS.

[TogroroBka K MpakTHYECKOMY 3aHATHUIO BKJIOYAeT JaBa drtana. Ha mepBoM stame
oOyyarouuiicss IUIAHUPYET CBOIO CAMOCTOSITENbHYIO paboTy, KOTOpas BKIIIOYAET: YSCHEHHE
3aJlaHUsl Ha CaMOCTOSTEIbHYI0 PadOTy; MOJ00p OCHOBHOM M JOMOJHUTENbHOW JIUTEpaTyphl;
COCTaBlieHHE IUIaHa pabOThl, B KOTOPOM OIPENEISIOTCS OCHOBHBIE MYHKTHI MPEICTOSIIEH
noarotoBku. CocraBieHHe IMIaHa AUCUUIUIMHUPYET U MOBBIIIAET OPraHW30BAaHHOCTH B padoTe.
Bropoil sTam BKIIOYaeT HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHATHIO, KOTOpas HAYMHAETCS C
M3YYEHUS OCHOBHOM U IOMOJHUTENbHOU nuTeparypsl. Ocoboe BHUMaHKE MPU 3TOM HEOOXOAUMO
o0paTUTh Ha COAEpKaHHE OCHOBHBIX IOJIOKEHUIN U BBIBOJIOB, OOBSICHEHHUE SBJICHUN U (DAaKTOB,
YSICHEHHE TPAKTHYECKOTO0 IMPWIOKEHUS PacCMaTpUBAEMbIX TEOPETHYECKUX BompocoB. Jlaiee
clielyeT MOArOTOBUTH TE3UCHI JUIsl BHICTYIUIEHUN MO BCeM y4eOHBIM BOINPOCaM, BBIHOCHMBIM Ha
MIPAKTUYECKOE 3aHSITHE WM 10 TeMe, BHIHECEHHON Ha JAMCKYCCHIO (KPYIJIBIM CTOJ), IpoAyMaTh
MIPUMEPHI C LEeNIbI0 00eCTIeYeHHs] TECHON CBSA3H M3y4aeMOU TeMbI C pealbHON KU3HbI0. [ 0TOBSCH
K JOKJIJy WU BBICTYIUICHUIO B paMKaX UHTEPAKTUBHOU (POPMBI (IUCKYCCHS, KPYTIIBII CTOM), IpU

H606XOI[I/IMOCTI/I ciaenyer O6paTI/ITI>C$[ 3ad [IOMOIIBIO K ITPCIIOAaBaTCIITO.

6.2. CamocrosiTesibHasi padoTa CTYAeHTOB

CamocrosiTenbHas padoTa CTYJICHTOB MPEIyCMOTPEHA YUSOHBIM TUIAHOM I10 AUCIUTUINHE
B o0beme 108 wacoB. CamocTosiTensHas paboTa peaqn3yercs B paMKax MPOrpaMMbl OCBOEHUS
JTUCIUIUTAHBI B CIEAYIOMUX hopMax:

- paboTa c KOHCIIEKTOM 3aHsATUs (00paboTKa TeKcTa);

- MpopaboTKa TEMAaTUKU CAaMOCTOSITENIbHOM paboThI;

- HalmMCcaHue KOHTPOJILHOM paboThI;

- IIOUCK I/IH(I)OpMaI_[I/II/I B CCTHU ((I/IHTCpHCT» U JIUTCPATYpC,
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- BBIIIOJIHEHUE UH/IMBUyaIbHBIX 3a/1aHUN;

- IOJrOTOBKA K C/Iay€ 3a4€Ta, 3a4eTa C OLIEHKOM.

CamocrostenbHas paboTa MPOBOAUTCS C LENbIO:

- CUCTEMAaTHU3alluM U 3aKPEIUICHUS MTOJYYEHHBIX TEOPETUUECKUX 3HAHUM U IPAKTUUECKUX
YMEHUN 00yJaronuxcs;

- YIIIyONeHHs U PACHIMPEHHS TEOPETUIECKUX 3HAHUHN CTY/IEHTOB;

- (QopMHpOBaHUS YMEHHH HCIOJH30BATh HOPMATUBHYIO, IPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, Y4eOHYIO U CIIEIUaJIbHYIO JIUTEPATypy;

- pa3BUTHS TO3HABATEJBHBIX CIIOCOOHOCTENH M aKTUBHOCTH OOYYaIOLIUXCS: TBOPUECKOMH
WHULMATUBBIL, CaMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPraHU30BaHHOCTH; (OPMUPOBAHKE
CaMOCTOSITEIBHOCTH MBIIIIJICHHSI, CHOCOOHOCTEH K CaMOpa3BUTHIO, COBEPIIEHCTBOBAHUIO U
caMOOpraHu3aluy;

- Pa3BUTHIO HCCIIEI0BATENBCKIUX YMEHUN CTYJICHTOB.

TexHomorust oOpraHu3ald CaMOCTOSITENIBHON  paboThl  OOy4aromMXCsi BKIIIOYAET
UCIO0JIb30BaHNE HH(DOPMAIIMOHHBIX M MaTepuaibHO-TEXHUYECKHX pecypcoB: OuOIMoTeKa ¢
YUTAJIBHBIM 3aJI0M, KOMITBIOTEPHBIE KIIACChl ¢ BO3MOKHOCTBIO paboThl B MHTEepHET, aynuTopun
JUIS CaMOCTOATEIbHON PadOTHI.

[lepen BwIMOTHEHWEM OOYYAOIIMMUCS BHEAYAUTOPHON CaMOCTOSATEIBLHOM padbOThI
MpernojaBaTesib MPOBOJUT KOHCYJIbTUPOBAHUE IO BBIMIOJIHEHUIO 3a/laHUsl, KOTOPBIA BKIIIOYAET
uenb 3aJaHus, €ro CoAep:KaHWs, CPOKU BBIIIOJHEHUS, OPUEHTHUPOBOYHBINM 00BEM pabOTHI,
OCHOBHbIE TpeOOBaHUs K pe3yabTaTaM pabOThl, KPUTEPUU OLICHKH.

CamoctosarenbHas paboTa MOXET OCYIIECTBISATHCS HWHAMBUIYaIbHO WM TPYMNIIaMU
oOyuarouuxcs B 3aBUCUMOCTH OT LM, 00beMa, KOHKPETHOM TeMaTHKH CaMOCTOSITEIIbHOMN
paboThl, YPOBHS CIIO)KHOCTH, YPOBHSI YMEHUH 00yUYaIOLTUXCS.

KoHTposs camocToaTenbHOM paboThl CTYACHTOB MPEIyCMaTPUBAET:

-COOTHECEHHUE COJIEp>KaHusl KOHTPOJIS C IeNIMU 00yUeHUS;

-00BEKTUBHOCTb KOHTPOJIS;

-BAIMJIHOCTh  KOHTPOJIA (COOTBETCTBUE TPEABABIAEMBIX 3aJaHUM  TOMY, 4YTO
IpearnosaraeTcs NpoBEpUTh);

-nugdepeHIalnio KOHTPOJIbHO-U3MEPUTEIIBHBIX MaTEPUAIIOB.

@DopMbI KOHTPOJISI CAMOCTOSATENLHON pabOTHI:

-IIPOCMOTP U MPOBEPKA BBINOJIHEHHUS CAMOCTOATEIbHOM pabOoThI MTpernoiaBaTesieM;

-OpraHu3anys caMoOIpPOBEPKH, B3aUMOIIPOBEPKH BBITIOJHEHHOTO 33JaHUs B TPYIIIIE;

'O6CY)K,Z[CHI/IC PE3YyIbTATOB BBIIIOJIHEHHOH pa6OTLI Ha 3aHATHUH,

20



-TPOBEICHUE MUCHMEHHOTO OTIPOCa;
-MPOBEJICHHE YCTHOTO OMpOCa; OpraHM3alus W TMPOBEICHHE HHIAUBUIYAILHOTO
coOeceJ0BaHMS;

-OpraHu3alys U NpoBeJeHUE COOECEJOBAHUS C IPYIIION.

7. MeToauyecKue peKOMEeHIAIUH 110 00yYEeHHUI0 JIMI C OTPAHUYEHHBIMHU

BO3MOKHOCTAMH 310POBbS 1 HHBAJIN/I0B

OOyueHue no JUCHMIIMHE 00Yy4YarOUINXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS
(mamee — OB3) ocymiecTBasieTcsT € y4ETOM OCOOCHHOCTEH TNCUXO(HU3NYECKOTO Ppa3BUTHA,
WH/IMBHTyaTbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3I0POBBS TAKHX 00YJaIOIUXCS.

Conepxanne oOpa3oBaHMsI U YCIOBUS opraHu3anuu oOyudeHus, oOyuaromuxcs ¢ OB3
OTIPENEISIOTCS aaTHPOBAHHON 00pa30BaTENBHON MPOTPaMMOM, a Uil WHBAIHIOB TaKKe B
COOTBETCTBUH C WHIUBUIYATLHOM ITPOTpaMMON peabuMTaIlii HHBATH/IA.

OcBoenue quctuIuInHbI o0y4aromumMucs ¢ OB3 MoxkeT ObITh OpraHu30BaHO KaKk COBMECTHO
C ApyruMu 00yJaroITIMUCS, TaK M B OTACIBHBIX Tpymnmax. [Ipeanonararorest cienuanbHbIe YCIOBHS
JUTSI TIOJTy4eHUs 00pazoBanust obyuaromumucs ¢ OB3.

[Ipodeccopcko-nienarorndeckrii coctaB 3HAKOMHUTCS C TICHXOJIOTO-(H3HOIOTHUECKUMHU
0COOEHHOCTSAIMU OO0ydaromuxcsd MHBAMUIOB U jull ¢ OB3, MHOUBHAYadbHBIMH MpPOTrpaMMaMH
peaduIMTaIi MHBAJTMIOB (TIPU HATTHYHWH ).

B xypce npeamnonaraercss UCHOIb30BaTh COLMANIBHO-aKTUBHBIE U PE(IIEKCUBHBIE METO/IbI
oOy4yeHHsI, TEXHOJOTUU COLHMOKYJIBTYpHOW peabuiauTanuu C LeNbl0 OKa3aHHs IOMOIIU B
YCTQHOBJIEHUM TIOJIHOIIEHHBIX MEXKIMYHOCTHBIX OTHOIIEHUM C JPYTUMHU CTYJIEHTaMHU, CO3JIaHUU
KOM(DOPTHOTO TICUXOJOIMYECKOro KiMMara B cryiaeHueckoil rpymme. Ilogbop u paspaboTka
y4eOHBIX MaTepHAJIOB TPOU3BOISTCS C YYETOM IPEAOCTABICHHS MaTepralia B pa3InyHbIX popmax:
ayIManbHOW, BH3YalbHOW, C HCHOJB30BAHMEM CHEIUAJbHBIX TEXHUYECKHX CPEICTB U
UH(OPMAIIMOHHBIX CUCTEM.

OcBoenune mucrumuabl Junamu ¢ OB3 ocymiecTBisieTcs ¢ UCMONIb30BaHUEM CPENICTB
oOyueHust OOIIEr0 U  CHENHATbHOTO Ha3HaueHUs (MEePCOHANIBHOTO U  KOJUIEKTHBHOTO
WCIONh30BaHUs). MarepuanbHO-TeXHUYeCKoe oOecrieueHrne MpeaycMaTpuBaeT MpUCIocoOIeHre
ayauTopui K Hyxz1am i ¢ OB3.

dopma MpOBeJCHUs aTTECTAllUU Ui CTYACHTOB-UHBAIMJIOB YCTAHABIMBAETCS C Y4E€TOM
WHMBHTyalIbHBIX TIcuxodu3nueckux ocobenHoctei. s crynentoB ¢ OB3 mpegycmarpuBaercs

AOCTYyITHAA (bopMa MpeaoCTaBJICHUA 3aJaHUM KaK OLIEHOYHBIX CpCACTB, a UMCHHO!
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— B I€YATHOM WJIM SIIEKTPOHHOU (hopMme (I JHUIl C HAPYIICHUSAMH ONOPHO-BUIaTEIbHOTO
amnmnapara);
— B ITe4YaTHOU (popMe MK SIEKTPOHHOH (hopMe ¢ YBETHMUSHHBIM HIPU(PTOM U KOHTPACTHOCTHIO
(1711 ML ¢ HApYIIEHUSMU CIlyXa, PeUu, 3peHHs);
— METOJIOM UTEHHUSI aCCUCTEHTOM 3a/IaHUsI BCIYX (AJIs JIML] C HApYLUEHUSMH 3PEHUs]).
CryneHTaM C UHBJIMJHOCTBIO YBEJIMYMBAETCS BpEMsi Ha IOJrOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BOIPOCHL. [l TakuxX CTYAEGHTOB MpeaycMaTpuBaeTcs JocTymHas ¢dopma
IIPEIOCTaBJICHUS] OTBETOB Ha 3a/laHMsl, @ UMEHHO:
— MUCEMEHHO Ha Oymare Wid HabOpOM OTBETOB Ha KOMIIbIOTEPE (IUIsSl JIUI] C HAPYIIICHUSIMU
cilyXa, peun);
— BBIOOPOM OTBETA U3 BO3MOKHBIX BAPHAHTOB C UCIOJIB30BAHUEM YCIIYT ACCUCTEHTA (11 JIUI
C HapyIIEHUSIMU OMOPHO-ABUraTeILHOIO anmapara);
— YCTHO (U151 JIUI] C HApYILIEHUSIMH 3pEHUsI, OTIOPHO-/IBUTATEILHOTO anmnapara).
— IpU HEOOXOJUMOCTH ISl OOYy4YarolIUXCs C HHBAIMIHOCTHIO MpPOIEaypa OLIEHUBAHUS

PE3YIBTATOB O6y‘-IeHI/I$I MOXET NPOBOAUTLECS B HECKOJIBKO 3TAIIOB.
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[Ipunoxenue 1

DoH/ OLICHOYHBIX CPEACTB
JJIA TEKYLIEro KOHTPOJISI M MIPOMEKYTOYHOM aTTeCTALUH
NPHU U3YYeHUH TUCUUTLIHHBI
b1.0.09 MaremaTunka

r. Mocksa, 2025
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1. ITacnopTt poHIa OLIEHOYHBIX CPEACTB

Kountposanpyemsie Koa n nHamMeHoBaHue Nuaukartop HanmenoBanue
pa3aeJibl (TeMbl) KOMIIETeHIIM U JOCTHKEHU S OLIEHOYHOI 0
AUCHMILINHBI KOMIIETeHIM U cpeacTBa

3Ha4YeHHUE U POJIh VYK-1 Cnocoben ocymectisite | UYK 1.1 Ormpoc, nokmnan,
MAaTEMaTHUKU B IIOMCK, KPUTHUYECKHUM aHAIIN3 U NYK 1.2 TECT, 3aJ1a4u IIpU
Hay4yHOU U CHHTE3 HH(OpMAIIHH, NYK 1.3 pa3bope
MIPaKTUYECKOU MPUMEHATh CUCTEMHBIN TIOIX0/T KOHKPETHBIX
NEeSITEHHOCTH. JUTSL pEIIEHHUS TTOCTaBIECHHBIX CUTYaIIHH,
3aa4 KOHTPOJIbHAS
paborta, penieHue
3ajad, 3a4er,
3a4€eT C OLICHKOU
Martpuunas VYK-1 Cnocob6en ocymectisate | UYK 1.1 Ormpoc, oknan,
anredpa. MOWCK, KPUTUYECKHUI aHAIU3 U NYK 1.2 TECT, 3aJa4¥ NPHU
CUHTE3 UH(pOpMaInH, NYK 1.3 pa3bope
MIPUMEHSTH CHCTEMHBIN TTOIXO KOHKPETHBIX
JUTSI pEIIeHHUS TTOCTaBIECHHBIX CUTYaIIHH,
3a/1a4 KOHTPOJIbHAS
paborta, perieHne
3ajad, 3a4er,
3a4eT C OLICHKOU
OJIEMEHTEI VYK-1 Crioco6eH ocymecTBIsITh HNYK 1.1 Onpoc, nokian,
BEKTOPHOM aireOphl. | MOUCK, KPUTHYESCKUH aHAIN3 U NYK 1.2 TECT, 3aJ1a4u TIpU
CUHTE3 UH(POPMAIIHH, NYK 1.3 pazbope
MPUMEHSTh CUCTEMHBIN MOJIX0] KOHKPETHBIX
JUIS PEIIeHUs TOCTAaBIEHHBIX CUTYalluH,
3a/1a4 KOHTPOJIbHAS
pabora, perieHue
3ajad, 3a4er,
3a4eT C OLICHKOU
Cucrtemsl muHelHbIX | YK-1 CriocoOeH ocyiecTBIATh NYK 1.1 Onpoc, 1okia,
anreOpanvecKux MOUCK, KPUTUYECKUW aHAIU3 U NYK 1.2 TECT, 3aJ]a4u NIpU
ypaBHEHUH. CUHTE3 MH(POPMAIIHH, NYK 1.3 pazbope
IPUMEHSITh CUCTEMHBIN TOJIXO] KOHKPETHBIX
JUIS PEIIeHUs TOCTAaBIEHHBIX CUTYaIluH,
3aau KOHTPOJIbHAS
paboTa, pelieHue
3ajad, 3a4er,
3a4eT C OLICHKOU
AnanuTtndeckas YK-1 CnocobeH ocyIiecTBIATh NVK 1.1 Ornpoc, noknan,
TE€OMETpHUsI Ha MOUCK, KPUTUUYECKHUI aHATIN3 U NYK 1.2 TECT, 3a/1a4u IpU
IJIOCKOCTH CHHTE3 HH(OpMaIINY, NYK 1.3 paszbope

IMPUMCHATDH CHCTEMHBIH II01X0 1
JJI pECIICHUA MOCTABJICHHBIX
3aaa4

KOHKPETHBIX
CUTYaLUiA,
KOHTPOJIbHAS
paborta, perienue
3ajad, 3a4er,
3a4€T C OLICHKOM
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AHanuTuyeckas YK-1 Cnocob6en ocymectBisate | UYK 1.1 Orpoc, oknan,
reOMETpHUs B IIOUCK, KPUTHUYECKUM aHAIIN3 U NYK 1.2 TECT, 3a/1a4y IIpU
IIPOCTPAHCTBE CHHTE3 HH(pOpMAIINH, NYK 1.3 pa3bope
MPUMEHSATh CUCTEMHBIH MOIX0 KOHKPETHBIX
JUTSL PELICHUS TIOCTaBIEHHBIX CUTYalUH,
3az1a4 KOHTPOJIbHAS
paborta, penieHue
3ajad, 3a4er,
3a4€eT C OLICHKOU
Onementsl Teopun | YK-1 Cnocob6en ocymectisite | UYK 1.1 Ormpoc, nokmnan,
MHOYECTB. IIOMCK, KPUTHUYECKHUM aHAIIN3 U NYK 1.2 TECT, 3a/1a4y IIpU
CUHTE3 UH(pOpMaInH, NYK 1.3 pa3bope
MPUMEHSTh CUCTEMHBIH MOIX0 KOHKPETHBIX
JUTSL PEIICHUS TIOCTaBICHHBIX CUTYaIIHH,
3aa4 KOHTPOJIbHAS
paborta, penieHue
3ajad, 3a4er,
3a4eT C OIEHKOMU
OYHKIMU OJHOMN VYK-1 Cnocoben ocymectisate | ©UYK 1.1 Onpoc, Tokmnan,
HE3aBUCHMOU ITONCK, KPUTHYECKHI aHAIIN3 U NYK 1.2 TECT, 3aJ1a4u IIpU
MIEPEMEHHOM. CUHTE3 UH(pOpMaInH, NYK 1.3 pa3bope
MIPUMEHSTh CUCTEMHBIH MOIX0. KOHKPETHBIX
JUTSL PEIICHUS TIOCTaBJICHHBIX CHUTYaIIHH,
3a1au KOHTPOJIbHAS
paborta, perieHne
3ajad, 3a4er,
3a4eT C OLICHKOU
Huddepenumansruoe | YK-1 Ciocoben ocymectisate | UYK 1.1 Ompoc, nmoxmnan,
HCUYHUCIICHHE MOWCK, KPUTUYECKHUI aHAIU3 U NYK 1.2 TECT, 3aJ]a4u TIpU
GyHKIUH OJTHOM CUHTE3 MH(POPMAIIHH, NYK 1.3 pazbope
HE3aBUCHUMOU IPUMEHSTh CUCTEMHBIN TOJIX0] KOHKPETHBIX
MIePEeMEHO. JUIS PEIICHUS TOCTAaBIIEHHBIX CUTYalluH,
3a/a4 KOHTPOJIbHAS

pabora, perieHue
3a7a4, 3a4eT,
3a4eT C OLICHKOU

Oranel GopmupoBaHus komrereHuil B npouecce ocBoeHust OIIOII mpsimo cBsi3aHbl ¢
MECTOM JHUCLUUIUIMH B 00pa3oBaTeiIbHONW MporpaMme.
KOMIIETEHITNH, XapaKTEepU3yeTcsl OINpe/eICHHbIMU 3HAHUSIMH, YMEHUSMU M HaBbIKAaMU U (HJIN)
OTIBITOM MPO(EeCcCHOHANBHON eATENbHOCTH, KOTOpPbhIE OIEHUBAIOTCS B MPOIECCE TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH, TPOMEKYTOUHOM aTTECTAallMK IO AUCHUIUTHHE (MPAKTUKE) U B IpoIiecce

HUTOrOBOM arTecTanuu. MToroBas olieHKa IO AUCHMIUIMHE «MaTemaTuka C(I)OpMI/IpOBaHHOCTI/I

Kax prit

sTan  OPMUPOBAHUS

KOMIIETESHITUM OMpeACIICTCA B IICPHUOA MOATOTOBKU U CAa4X 3a4€Ta U 3a4€Ta C OIICHKOM.
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2. OneHOYHBbIE MATEPHAJIBI

2.1 Texymmii KOHTPOJIb
TEMBI JOKJIAJ1OB ITO MATEMATHUKE JJIAA CTYAEHTOB

JHoxuan Ha 5-10 MEHYT TOTOBUTH B DJIEKTPOHHOM BHUE B 04HOM U3 opmatos: pdf, doc.

1. MeramaTemMaruka.

2. [Tapaokcel TEOpUHM MHOKECTB.

3. AKCHOMATHYECKUN METO/I.

4. Teopems! ['€nenst 0 HEMOTHOTE.

5. TeopeTnko-MHOXKECTBEHHBIN CITIOCO0 000CHOBAHMUSI MAaTEMATHKH.
6. AxcroMa BbIOOpa U aJIbTEPHATUBHBIE AKCHOMBI.

7. KOHCTpYKTUBH3M ¥ HHTYUIIMOHU3M B MaTEMaTHKE.
8. Jlormueckoe 000CHOBaHWE MaTeMaTHKH

9. HeuéTkne MHOXECTBa 1 MaTEMaTHKa HA €€ OCHOBE.
10. MoganbHast JTOTHKA.

11. Meroa maTemaTudeckoil HHAYKIUH Anredpa

12. OcHoBHas Teopema anreopsl.

13. Benukas Teopema depma.

14, bunapnas cuctema cunucieHus.

15. bynessr anredpsr 1

16. CuMMeTpuH B )KMBOU MPUPOJIC

17. MareMaruka B Kpuctauiorpadpuu.

18. Konuposanue nndopmanuu.

19. I'eomeTpus JIo6aueBckoro.

20. I'eomeTpus Pumana.

21. MHoroMepHbIe IPOCTPAHCTBRA.

22. BeckoneuHoMepHBIE TPOCTPAHCTBA U, B YaCTHOCTH, TUIHOEPTOBBI IPOCTPAHCTRA.

[Ikana u KpUTEpHH OLIECHUBAHUS TOKIa10B (pedeparos)

IIIkana oneHUBaHNA Kputepun oneHnBanus

«OMIUYHON OO0yyaromuiics TIyOOKO U COJEPIKATENBHO PACKPBIBAET TEMY
noknana (pedepara), He JOMYCTUB OMIMOOK. OTBET HOCUT
pa3BEepHYTHIN U MCUEPIBIBAIOIINN XapaKTep

«XOpOULO» OOyuaromuiics B IIeJIOM PacKpbIBaeT TeMy Aokiana (pedepata),
OJIHAKO OTBET XOTs Obl HA OJIMH M3 HUX HE HOCUT Pa3BEpHYTOI'0 U
HCYEPIBIBAIOIIETO XapaKTepa.

«yoosnemeopumenvHoy | OOyJaroUIniicsa B LEJIOM pacKpbIBaeT TeMy Jokiaaaa (pedepara) u
JIOMYCKAET psiJi HETOYHOCTEH, (hparMEeHTapHO pacKpbIBAeT
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COACPKaHNEC TCOPECTUYCCKUX BOIIPOCOB WJIN UX PACKPBLIBACT
COJACPIKATCIIbHO, HO JOMYCKasA 3HAYUTCIIbHBIC HCTOYHOCTHU

INPUMEPHAS TEMATHUKA KOHTPOJIBHBIX PABOT 11O IMCHUIIVIMHE
KonTtpoabnas padora

no reme «MaTpuunas anaredopa»
TunoBo# BapuaHT KOHTPOJIbHOM pabOTHI.

3ananue 1. HaliTu 3HaueHre MaTpUYHOIO MHOTOYJICHA.

2 3 0
1. A2-2A" -A+3,ecim A=|1 -2 -1|.
0o 1 2
3ananue 2. Pemmth MaTpuuHOE ypaBHEHUE.
3 0
(25 4J -2 1
1. x- =
6 1 4 -5
-3 -2

3ananue 3. BplUMCIUTE ONMpeAeNnTeNs YETBEPTOrO MOpPs/IKA, NPEIBAPUTEIBHO IOJIY4YHB

MaKCUMaJbHOE YHUCIIO HYJIEH B CTpOKe (CcTONO1Ie).

2 4 -1 2

-1 2 3 1
A =

2 5 1 4

1 2 0 3

3amanue 4. @upMa BBITYCKAaeT TPU BUAA MPOIYKIIHUU, WCIOJB3YS MATH BHUAOB CHIPBS.
3ajaHbl: BEKTOp crpoca X = (X1, X2, X3); MaTpuua nopsaka 3X5 A=[aij] yHenbHBIX 3aTpar
pecypcoB (aij — pacxo[ J-ro BUja pecypca Ha eIUHHUILY BBITYyCKa | — rO BUJIA MPOAYKIIUHN); BEKTOP
LIEH pecypcoB ¢=(c1, C2, ..., C5). ONpeneNuTh: a) Pacxo KaXxJaoro pecypca, HeOOXOMMOTO ISt
yIIOBJIETBOPEHUS CIpoca; 0) CTOMMOCTh KaXAOro pecypca (yIelbHble CTOMMOCTHBIE 3aTpaThl,
MIPUXOAAIIMECS Ha €IWHUILYy BBITYCKa MPOAYKIMU KAXIOTO BHJA); B) CyMMapHbIe 3aTpaThl Ha
pecypchl, HEOOXOAUMBbIE AJIsl YIOBJIETBOPEHHS 33/1aHHOTO CIIpOca.
5 10 3 9 2
x=(10;7;4), c = (7;4;5;10;2), A=l 4 8 5 6 8
6 12 4 3 10

KonTposbnas padora
10 TeMe «JJIeMEHTbl BEKTOPHOM aJIredpb»
TunoBoii BapuaHT KOHTPOJILHOU PaOOTHI.

3amanue 1. Jlanel koopauHaTel BepinH nupamuasl ABCD: A(1, 2, 1), B(-1, 1,0), C(1, -3,
27



6), D(1, 5, -6).

Tpebyercs 3anucars:
a) koopauHaThl BekTopoB AC, AB, AD, B cucteme opr |, j, K v HaliTH UX JUTHHBL

o —_— —_—
0) HaiiTh yron mexay Bekropamu AC u AB

o _— e ——
B) HailTu npoekuuio Bekropa AD, Ha BexkTop AB ;
I) HaiiTu omaas rpanu ABC;
1) HaliTH 00beM mupamuasl ABCD;
€) CoCTaBUTh ypaBHeHUE pedpa AC;
) cocTaBUTh ypaBHeHue rpanu ABC.

KonTtpoabnas padora
no teMe «CHcTeMbl JTHHEHHBIX aJredpanyecKux ypaBHeHHUi»

TunoBoit BapuaHT KOHTPOJIBbHOM pabOTHI.
3ananue 1. [IpoBepuTh, 4TO cCUCTEMa JIMHEHHBIX aNreOpanvyeckuxX ypaBHEHUH COBMECTHA U

PEIINTD €€ pa3JIMYHbIMU U3BECTHBIMH MCTOJaMU.

Sx+8y—z=7
x+2y+3z=1
2x-3y+2z=9

3amaHue 2. pemnuTh CUCTEMY YpaBHEHHUH 00IIEero BH/Ia, TPEABAPUTEIIFHO UCCIEAOBAB €€ Ha

COBMECTHOCTb.

1 3

X +4x2—3x —6x4=0
2x1+7x2+x -x =2
4

3
Tx, —24 45x =-6
x, +7x, X, + x,

[kana v KpUTEPUH OLIEHUBAHUS KOHTPOJBHBIX PabOT

IIIkana omeHUBaHNA Kpurtepun onennBanus

«OMAUYHON OOyuaromuiics T1y00KO U COIEPKATENBHO PACKPBIBAET TEMY
KOHTPOJIbHOM paboThl, HE I0MYCTUB OMMO0K. OTBET HOCUT
pa3BEpPHYTHIM U MCUEPIBIBAOIINN XapaKTep.

«XOpOULON» OOyuaromuiics B IEJIOM PACKpPbIBAET TEMY KOHTPOJIbHOM

paboThI, OTHAKO OTBET HE HOCUT PAa3BEPHYTOI0 U MCUEPIIBIBAIOIIETO
Xapakrepa.

«yoosnemeopumenvHoy | OO0ydaroUIUiics B LIEIOM pacKpbIBaeT TEMY KOHTPOJIbHOM paboThl 1
JIOITYCKAEeT psiZl HETOUHOCTEH, (hparMEeHTapHO pacKpbIBaeT
COZIEpKaHUE TEOPETUYECKHUX BOIIPOCOB UIIU UX PACKPBIBAET
COJIEpKATEINBHO, HO JOITYCKasl 3HAYUTEIIbHbBIE

HETOYHOCTH.

«He OOyuaromuiicst He BJIaieeT BHIOPAaHHOM TeMOW KOHTPOJIBHOM
yoosnemsopumenvHo» | paboTsl. Tema KOHTPOJIbHOW paboThl HE PACKpPhITA
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THUITOBBIE TECTOBBIE 3ATAHUSA

1o teme «JluddepeHunaabHoe HCHUCTCHUE PYHKIIMU OJHON HE3aBH CUMOM
nepeMeHHOon»
TuoBoi BapuaHT TeCTa.

1
1. Haiitn nponsBogHyto GyHKIHN Y =V2X —— .
X

2 1 2 2 1 2 1 2
Omerl) YV=——=-—,2)V=.-4+—= ,3) V=——r=+—,4) V=——~——, 5 HeT
Y i Y by ke

OTBETA.

vt
2. Haiita mpon3BoHy0 QyHKIMK y =xtg X,

2 2
Otser 1) ¥ =tg°x+ —.2) Y =tgzx+—)2( ,3) y' =tg’x+ thgx ;
2C0s° X COS” X COS~ X
,_ 2xt 9
4) y' = , 5) HET MPaBUIILHOTO OTBETA.
COS X

3. Haiitu npousBoaHyto QyHKINU Y = . Jx

1+Jx

1 1 1-2Vx
O C 1 f= — ,2 "= a3 "= )
e DY = e 2 Y Tk Y T ary
4) y = M 5) HeT NpaBUIIBHOTO OTBETA
L++/x)?’ '

4. Haiitu unTepBaibl yobiBanus GyHkuma Y = 2—3X+X°.
OtBer 1) (—o0,—1) u (L,+0), 2) (-11), 3) (-,—1),4) (1,+), 5) HET NPaBUILHOTO OTBETA.

HaifTi HHTEpBaIb BOTHYTOCTH KpHBoii Y = 2—3X+X°
OtBer 1) (-,0) , 2) (-11), 3) (—o,-1),4) (0,+x), 5) HET MPABUIHLHOTO OTBETA.

_1-2%
5. Haiitu ropu3oHTaIbHBIE ACUMIITOTHI KPUBOI x'-1
OtBer 1) y=-2,2) y=2,3) y=0,4) y=1, 5) HEeT IpaBUILHOIO OTBETA.
. . 1-2x°
6. HaiiTi BepTHKAIbHBIE ACHMITOTHI KPUBOH Y = ~— L
X —

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

[IIxana oneHUBaHUS TECTOBOI'O 3aJaHHUSI

% BepHBIX penieHui (0TBETOB) IIIkana oneHUBAHUA
85-100% «OMIUYHOY

70-84% «XOpOoULoN

51-69% «V00871eMBOPUMENLHOY
50% u menee «He Y0081emE8OPUMETIbHOY

29



IPUMEPHBIE 3AJIAHUSA IS MIPAKTUYECKUX 3AHATHAM
IIo Teme «AHaIUTHYECKAS TeOMETPHS HA IIOCKOCTH
TunoBoi BapuaHT MPaKTUYECKOTIO 3aHATH. Pemenne 3anau.

Ipumep 1. IIpusectu obmee ypaBHeHue npsimon 3X+5y+20= 0 Kk ypaBHEHHUIO TPSMOil B
OTpe3Kax.
Pemenne. Ilepenecém cBoOomubiii wien 20 B TMpaByl0 4YacTh paBEHCTBA C
MIPOTUBOTIOJIOKHBIM 3HAKOM U pa3ziesiuM 00€ yacTu paBeHcTBa Ha (-20), moyrydum:
3x 5y x y -20 -20
—+—=1w — + = =1, 0= b=—.
20 " a0 =t = =l emn bR
X
OtBeT. =7 + _Lzo =1.
EE
IIpumep 2. IlosyuuTh Bce BUABI YpaBHEHMs MPSAMOM, eciu mpsiMas 3ajaHa OOLIUM

ypaBHeHHEM 3X+4y-5=0.
Pemenne. 1). YpaBHeHue npsmoii ¢ yrinoBeiM kodddurmenrom: 4y=-3x+5=

3 5 3
R e ke

o X 5 5

2).YpaBHEeHHE MPSIMOM B OTpe3kax: 3X+ 4y =5 = = +2=1,a =2 b=
3 4

Kanonunueckoe ypaBHEHHE IPSIMOIL: BO3BMEM 2 IPOU3BOJIBHBIE TOUKH JIEXKAIIUE HA MPAMOUN

5 5 —_ (5 -5 .
M, (O, Z) n M, (5 ,O), BEKTOP M1M2={5, T} ABJISACTCS HAIPABIISIOLMM BEKTOPOM IIPSMOU,

5

o o x—0 y—3

KaHOHUYECKOE YPaBHEHHUE MPSIMOA, TIPOXOIAIIeH yepe3 TOuKy M, HMeeT BUJ, —z— = —*;
3 4

4). YpaBHEHHE NPSIMOU TTPOXOISIICH Uyepes ABe 3aaHHble Touku M;, M, umeeT BUI
5

x=0 V73
5 - 5t
370 03
Paccrosinue OT TOUKH 10 PSAMOM

Mpumep 3. Tpeyronpuuk 3aaan ceoumu Bepuuaamu A(1, 2); B(-2, 1); C(3, 2). Haiitu miuny

€I'0 BBICOTHI, OHYHIGHHOI\/'I N3 BEPIINHBI A.

Pemenne.
h = AK. BeicoTy Haiiiém, KaK pacCTOSHHE OT TOYKH A
o o x+2 -1
K 1o nipsmoii BC. Ypasuenue npsimoit BC: e 32/71
x+2 -1
A C :szTHnHX-Sy+7:O.
_l1-5247] _ 2
V125 V26
2
TBeT. h =— en. .
o 755 A A

IIpumep 4. CocTaBUTh ypaBHEHHs] OMCCEKTPHC YTIIOB MEXY IPSIMBIMH

Ly: 3x-4y-2=0u L,: 5x +12y — 1=0.

Pemenye. .M(x,y)

_ |3%-4y-2| _|5R+12y-1]
Jorie ' 2 V25+144 '
5X+12y-1.

14x-112y-21=0 u L,: 64x + 8y — 21=0.

13 !
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IIpumep 6. Hamucate ypaBHeHuUE NpsIMOW, NMpOXOJAlIed depe3 TouKy M mepecedeHus
npsMbIX SX —Y + 10 =0 u 8X + 4y + 9 = 0 u napamuiensHo npsimoit X + 3y = 0.

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

N, = {5+ 8% 41— 1}, N = {1;3}. Bexropst N; 1 N napanensitui, s cooparax > =

¥ oteiona 15 + 240 40+ 1 =0 mm 201+ 16 =0 > A= - == (5 -2 x — (C+ Dy +

(10-¥)=0= x+3y+2=0.
KpuBble BTOPOro nopsiaka

INpumep 7. IlpuBecTn ypaBHEHME OKpykHOCTH X2+ y2—2x+4y—11=0 «
KaHOHMYECKOMY BHLY.

Pemenne. Kanonndeckoe ypasHenue okpyxnoctd (x —a)?+ (y —b)2 =r%,C(a, b )-
LIEHTP OKPYKHOCTH , I — PaJiyC OKPYKHOCTH.

BhizienseM MoJHble KBaApaThl IPU HEPEMEHHBIX X U Y.

(x2=2x+1) -1+ Y2 +4y+4)—4—-11=0= (x — 1)?> + (y + 2)? = 16.

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

Ipumep 8. Iloctpouts snnunc x? + 4y? = 16, HaiiTn £ 1 GOKYCHI.

2 2
Pemienne. YpaBHEHHE 3alMIIEM B BHIC 916—6 + y: =1, a=4b=2, c=Va?+b?=

V20 5
V20, ¢ = % = YToOBI TOCTPOUTH AILIUTIC, HA OCIX KOOPAMHAT OTJIOKUM 2a = 8 1o ocu OX,

2b =4 no ocu Oy, MOCTPOUM MPSMOYTOJILHUK CO CTOPOHAMH 8 U 4 ¥ B HETO BIMIIIEM 3JUTHIIC.

N

-4 4 > X
-2
Ipumep 9. Jlana napadona y? = 6X. CocTaBUTh ypaBHEHHE e TUPEKTPHCHl U HaiTh eé
doxyec.
Pemenne. 2p = 6; p = 3, Xx= g = —%— ypaBHeHHE IUpeKTpHCH. F( %, 0) — doxkyc.

Kpurepun onenku:

Crenyer npuaep:KUBaTHCS CIEAYIOIUX TPeOOBaHUI NP BHICTABICHUN OLICHKH:

O1eHKa «OTJIIMYHOY BbICTaBIseTCs, eciau B padote 90 % OTBETOB SIBJISIIOTCS BEPHBIMHU.
O1eHKa «XOpOIIO» BBICTABIIsETCS, €cli B padoTe 70 % OTBETOB SBISIOTCS BEPHBIMU.
OrneHka «yJIOBJIETBOPUTENBLHO» BBICTABIsIETCs, ecid B pabore 45% OTBETOB SIBISIOTCA

BCPHBIMH.
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O1eHKa «HEYAOBJIETBOPUTEIBHOY BBICTABIISCTCS, €CJIM CTYACHTOM J1aHO MeHble 45%

IMpaBHUJIbHBIX OTBCTOB.

[IIkana orieHMBaHUS TECTOBOI'O 3aaHU

% BepHBIX pelieHnii (0TBETOB) IIIkana oneHUBAHUA
85-100% «OMIUYHON

70-84% «XOPOULOY

51-69% «V008IeMBOPUMENLHOY
50% u meHee «He Y0081emE8oPUMEIbHO»

2.2 IIpome:xxyTOUHAs aTTeCTANMS
IPUMEPHBINA NEPEYEHB BOITPOCOB JIJISI HOATIOTOBKH K 3AYETY U
3AYETY C OLIEHKOH

1. [Tonarne nN-mepHOTO BekTOpa. COOTBETCTBUE MEXAY IBYMEPHBIMH BEKTOPAMH U
TOYKaMHU KOOPAUHATHOM MIOCKOCTH.

2. CpaBHeHHE BEKTOPOB: HYJIEBOH BEKTOp, PaBEHCTBO U HEPABEHCTBA MEXKIY
BEKTOpaMH; HEOTpHLATEIbHBIH OpTaHT R"+. Apudmernueckre omepaiu HajJ BEKTOPAMH, HX
CBOJCTBA U TeoMeTpHYecKas HHTeprperarys B R?. [TOHATHE BEKTOPHOTO IPOCTPAHCTBA.

3. CkaysipHOE TPOM3BEICHUE BEKTOPOB M €ro cBoiicTBa. Hopma (mymHa) BekTOpa;
paccTosiHUe MEeX1y BEKTopamMu (Toukamu B Rn).

4. Yron Mexay BEKTOpamH; OPTOTOHAIbHOCTh BeKTOpoB. CTaHIapTHBIM 0a3uc U
pas3ioKeHue MpoU3BOJILHOTO BeKTOpa Mo 6a3ucy. Hampapmsiolue KOCUHYChl BEKTOPOB.

5. Paznuunbie ypaBHEHUS IPSIMOM Ha MIIOCKOCTH.

6. Pasnuynble ypaBHEHHUS TJIOCKOCTH U ee HopMaib. [lomympoctpanctBa B R", ux

reoMeTpuveckas uuTeprnperarus B R".

7. Kpussie BToporo nopsaka. Obiiee ypaBHEHHE KPUBOH.

8. OKpyXHOCTb, KAHOHUYECKOE YPABHEHUE, OCHOBHBIEC XapAKTEPUCTUKH.

9. DIIUIC, KAHOHUYECKOE YPaBHEHHUE, OCHOBHBIE XapaKTEPUCTUKH.

10. l'unep6ona, KaHOHUYECKOE ypaBHEHUE, OCHOBHBIE XapaKTEPUCTUKHU.

11. [Tapabona, kKaHOHMYECKOE YpaBHEHHE, OCHOBHBIE XapaKTEPUCTHKHU.

12. [TonaTue MaTpulbl, BUABI MAaTPULL, ONEpALlUX HAJ MaTPULIAMHU U UX CBOMCTBA.

13. BekTtopHO-MaTpuuHble OIEpaluu: MPOU3BEICHUE MAaTpUIbl Ha BEKTOP Kak

JIMHEHOe Hp606pa30BaHI/IC BCKTOPOB, €TI0 NPCACTABJICHUC UCPE3 BECKTOPHI - CTOJ'I6I_U>I " BCKTOPLIL
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CTPOKH MaTpUlbl.

14. Omnpenenurens MaTpullbl U €ro cBoictBa. Ompenenureny MaTpul 2-ro U 3-ro
MOPSIIKOB.

15. MuHOPBI 1 anredpanyecKue JOMOTHEHNS YIEMEHTOB MATPHIIBI.

16. CBoiicTBa oOmpenenuTeNe W BBIYUCICHHUE ONPEACIUTENICH TPOU3BOJIHHOTO
MOPSLIIKA.

17. OOparnast MmaTpuIla, YCIOBHUE €€ CYIIIECTBOBAHUS U CIIOCOO HAXOXKCHUSI.

18. OnHOpOJHBIE M HEOJHOPOJHBIE CHUCTEMBI, PELIEHHUS] CHUCTEMBbI, COBMECTHBIE U

HCECOBMCCTHBIC CUCTEMBI, OTIPCACIICHHBIC 1 HCOIIPCACIICHHBIC CUCTCMBI.

19. Pemenue B matpuuHoii popme, pasuiio Kpamepa.
20. Panr Matputibl u ero HaxoXACHHE.
21. OO61ue cucTemMbl JTMHEWHBIX YPaBHEHUHN: YCIOBHE COBMECTHOCTU OJHOPOJHBIX U

HEOTHOpOAHBIX cucteM (Teopema Kponekepa-Kamennm): 6GasucHoe pemenue. Merton
uckmoueHus ["aycca.

22. [Tonsatue Muox)ectBa. CrocoObl OMHCAaHUST MHOXKECTB W OIEpaIluii HajJ HHUMH:
o0beMHEeHNe, IepecedeHre, JonojaHenue. Papencrso MHoxkecTB. [lycTtoe MHOKeECTBO.

23. OToOpakeHne OIHOTO MHOXKECTBAa B JIpyroe; 00JAcTh OMpeeNieHHs, 00JacTh
3HA4YCHHH, rpad)K 0TOOpAKEHUSI.

24, MHOXEeCTBO  BEIIECTBEHHBIX  4YHCENl. ApU(METHYECKHE OIepalud  Haj
BEILIECTBEHHBIMU YHCIAMU M UX yHopsaoueHue. HempepbhlBHOCTP MHOXKECTBA BEIIECTBEHHBIX
qrcel.

25. OrpaHu4eHHbIE YHCIOBbIE MHOKECTBA, MAKCUMYMbl, MUHUMYMbI 1 TOYHBIE TPaHU
YHCIIOBBIX MHOYKECTB.

26. Yucnosble (ckanspHbie) (YHKIIUHA OJHOW NMEPEMEHHOM: OIpeaesieHue; 00J1acTh
oTpe/ieNieHUs] 1 MHOKECTBA 3HAUCHUH; IPUMEPHI U3 IKOHOMUYECKOU TEOpHUH.

217. I'paduk dbynkuu u ypaBHenue rpaduka Gpyaxinuu. CrnocoObl 3aaanus GyHKIIHMN.
Knaccudukanus ¢pyHkmii.

28. [TonsTHEe MakcUMyMa, MUHUMYMA U TOUHBIX BEPXHEH U HUKHEH rpaHeil PyHKIINU.

[TonsTHS cnoxHOM 1 0OpaTHON (YHKITHH.

29. @DyHKIMHU CITPOCa U LIEHBI CIIPOCa.
30. [Ipenen ¢pyHKIMU B TOUKE MOHATHE Mpeiesia Ha OECKOHEYHOCTH.
31. IIpenen apudmernueckux omnepauuii Haja QYHKOUSAMH C oOmeil 061acTeio

OMpCACIICHUA. HpCHCHBHBIﬁ MepexoJ B HCPAaBCHCTBAX.

32. IIepBblii 1 BTOPOM 3aMeUYaTEIbHbIE IIPEIEIbL.
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33. Bbeckoneuno Manble 1 OeckoHeYHO Ooubine GyHKIMHA. CBSI3b OECKOHEYHO MaJIbIX
dbyHKImi ¢ npenenom GyHkiuu. CBONCTBA U CPaBHEHHE OECKOHEYHO MAaJIbIX (DYHKIIUH.

34. HenpepsiBHOCT yHKIINH. HenpepbIBHOCTS HAa OTPE3KE U HHTEpPBAJIE.

35. ApudpmeTrueckue onepanuy HaJ HENpepbIBHBIME (yHKUIMsAMU. HempepbIBHOCTH
AIIEMEHTAPHBIX (QYHKIUH.

36. Touku paspeBa ¢yHkuum u uX Kiaccuukanus. KycouHo-HempepbIBHBIC

¢byakumu. MOHOTOHHBIE (DYHKITUH; BHJIBI Pa3pbIBOB MOHOTOHHOW (DYHKIIHH.

37. [Ipumepbl HENpepbIBHBIX M pa3pbIBHBIX HSKOHOMHUYECKUX IOKazareneil u
IIPOLIECCOB.
38. [IponsBojHas: omnpeneneHue NPOU3BOJHOM M €€ TEOMETPUYECKHM CMBICH,

ypaBHEHHUE KacaTelbHOU K Irpaduky nuddepeHuupyemMoil GpyHKINN.

39. Huddepernupyemocts u  muddepeHnman  GyHkumn.  HempepbIBHOCTH
muddepentiupyemoit GyHKIIMH, HEOOXOIUMOE U JOCTAaTOYHOE yCiIoBHE AU GEepeHIIUPYEMOCTH,
reoMeTpuueckuid cmpici udpdepeHnrana M €ro HUCHOJB30BaHUE Uil MPUOIUKEHHOTO
BBIUMCIICHUS 3HAYCHHS ()YHKIINH.

40. [TonsiTHe 0 mpenenbHOM aHajdM3€ B HKOHOMHUKE: MPOM3BOJAHAsA Kak IOKa3aTellb
MTHOBEHHOTO TPUPOCTAa WM CKOPOCTH HU3MEHEHUs (QYHKIMM; MpOCTEHIINe IMpeaeibHbIe
XapaKTEePUCTUKH — MpeIebHBIA JOXO; MpeiesibHas TPUObLIL; TPEIeIbHbIN MPOIYKT.

41. JudbdepenunmpoBanre CyMMBbI, Ppa3HOCTH, TPOM3BEIEHHUS W  YacCTHOTO.
[Ipou3BoiHBIE MOCTOSHHOM, CTENIEHHON, TPUTOHOMETPUYECKHUX U JIorapuMUdecKux QyHKIUH.

42. [IpousBomnas obpatHoit pyHkumH. [Ipow3BOgHBIE MOKA3aTEIBHOW M OOPATHBIX
TpuroHomerpuueckux (Qynkuuid. IlpousBomnas crnoxnoit ¢ynkuuu. Jlorapudmuueckas
MIPOM3BOJIHAS M €€ UHTEPIIPETALMsI KaK TeMIla IPUPOCTa PyHKIUH.

43. OnactuyHoCTh (pyHkmuu. [IpowsBomHas TMoOKa3aTeIbHO-CTENEHHON (QYHKIMH H

CTCIICHHOM (I)YHKI_II/II/I C IIPOU3BOJIbHBIM BCUICCTBCHHBIM IIOKA3aTCIICM.

IIkama v KpUTEPHH OLICHUBAHMS 324€Ta

I xama Kpurepun onenuBanus
OLICHMBAHMS
«3aumeHo» OneHka «3auTeHO0» BBICTABIIAETCS CTYACHTY, KOTOPBII

- IPOYHO YCBOWJI IPEyCMOTPEHHBIN IPOrPaMMHBII MaTepHall;

- IPaBUJIBHO, apTYyMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C
IIPUBEICHUEM IIPUMEPOB;
- OoKa3aJ ry0oKHe CUCTEeMaTU3UPOBaHHbIE 3HAHUS, BIIa/IeeT
IIpUEMaMM PacCyXIE€HUS U COMOCTABIISIET MaTEPHUAT U3 Pa3HbBIX
HCTOYHUKOB: TEOPUIO CBA3BIBAET C PAKTUKOM, IPYTMMH TEMaMU
JAHHOTO Kypca, APYTrUuX U3y4aeMbIX IPEAMETOB

- 0e3 o1MOOK BBHITIOJIHUI MPAKTHUECKOE 3aJJaHHE.

34




(He€ 3a4neHo

OneHka «He 3a4TEHO» BBICTABIISAETCS 00Y4aIOIEMYCsl, €CJIU: OH HE
3HAET OCHOBHBIX OIPEACIICHUN, HEMOCIIeI0BATENICH U COMBYMB B
M3JI0KEHUU MaTepuaia, He 00JaaeT ONpeaeICHHOW CUCTEMOM
3HAHUH 110 JUCHUIIIIMHE, HC B MTOJTHOM MCPE BJIAACCT HGO6XOI[I/IMLIMI/I
YMCHHUAMHU U HABBIKAMU ITPU BBITTOJTHCHUHN NPAKTUYCCKUX 3a;[aH1/1ﬁ.

I xajia 1 KpUTEepUU OLleHUBAHMS 324eTA C OLEHKOI

I xajsa oneHNBaHUA

Kputepnu onennBanus

«OMIUYHON OneHka «OTJIMYHO» CTAaBUTCS, €CIU CTYINEHT IIOJHO H3JIaraeT
MaTepual (OTBeYaeT Ha BOIPOC), JAET IPABUIIBHOE OIpPEICIICHHUE
OCHOBHBIX MOHSATUHN; OOHapyKUBaeT MOHUMAHUE MaTepuana, MOKET
000CHOBAaTh CBOU CYXJEHHUS, NMPUMEHUTh 3HAHUS Ha IPAKTUKE,
MIPUBECTH
HEOOXOJMMbIE MpPUMEpPbl HE TOJBKO W3 YydyeOHMKA, HO H
CaMOCTOSITEJIHO COCTaBJICHHBIE; u3Jaraer MaTepHan
MOCJIEI0BATEIbHO U MpPaBWJIBHO C TOYKH 3PEHHUS  HOPM
JUTEPATYPHOTO SI3BIKA.

«XOpOULO» OneHka «XOpOIIO» CTaBUTCS, €CIM CTYJEHT JaeT OTBET,

YIOBJETBOPSAIOUIUN TeM € TpeOOBaHHSIM, YTO W JJS OLIEHKH
«OTJIMYHOY», HO JI0IMycKaeT 1—2 omubKu, KOTOpbIE caM ke
UCIpaBiseT, U 1-2 HejoyeTa B MOCIENOBATEILHOCTH U SI3bIKOBOM
0(OPMIICHUN HU3JIaraeMoTo.

«y00871€eM8OPUMENILHOY

OneHka  «yIOBJIETBOPUTEIBHO»  CTaBUTCS,  €CIAM  CTYAEHT
oOHapy)XHBaeT 3HaHHE ¥ OHUMaHNE OCHOBHBIX MOJIOKEHUI TaHHOU
TEMBbI, HOT M3J1araeT MaTepuaj HEMOJHO U JIOMYCKaeT HETOYHOCTH B
OTIpEJIeNICHUN TMOHATUN WiIn (GOPMYIHUPOBKE TMpPaBUI, HE yMeEeT
JOCTaTOYHO

rIy0OKO M J0Ka3aTeabHO OOOCHOBATH CBOU CYXKIEHHUS M MPHUBECTU
CBOM TpPUMEpbl; U3JaraeT MaTepual HEeNoCIeqOBaTeIbHO U
JIOTTYCKAeT OIIMOKH B SI3IKOBOM 0(OPMIICHUN HU3JIaraeMoro.

«HC
YAOBJIICTBOPUTEIIBHO»

OneHka  «HEYJIOBJIETBOPUTENIBHO»  CTAaBUTCS, €CJIU  CTYAEHT
oOHapy)XKMBaeT He3HaHHWEe OoJIbLIEHI YacTU COOTBETCTBYIOIIETO
BOIIPOCa, JIOMyCKaeT OWMOKU B (OPMYIUPOBKE OIpPEIEICHU U
IPaBWI, HCKAXKAIOIIUE HX CMBICI, OECHOpPSIOYHO U HEYBEPEHHO
u3naraer
MaTepual.

3. Iloka3aTesid OLlEHMBAHMSI KOMIIETEHIIUI1 HA ITanax ux (OpMHUpPOBAHUS

Jran Kpurepun oneHuBanus
(YpoBeH | HEeyIOBJIETBOPHUTEJb | YAOBJIETBOPUTEIb X0pOo1I0 OTJIMYHO
b) HO HO

VYK-1 Crioco6eH ocymiecTBIATh MOUCK, KPUTHUECKUH aHAIN3 U CUHTE3 HHPOPMALIUH, TPUMEHSTh

CHCTEMHBIN MOAX0 s peICHNU ITOCTABJICHHBIX 3aa4

3HATh OO6yuaromuiics
JIEMOHCTPUPYET
MOJIHOE
OTCYTCTBUE HJIH
HEJIOCTaTOYHOE

OO0yyarommiics OO6yyarommiics OO6yyarommuiics
JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
HETIOJTHOE YaCTUYHOE MOJTHOE
COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
CIIETYFOLITHX CJICYIOIIMX CJICYIOIIMX
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COOTBETCTBHUE
CIIeTYIOIINX

3HAHUIL:

OCHOBBI
mddepeHnnanbHOTO
Y UHTETPATBHOTO
HUCUYHCIICHUS U
TEOPHUIO PSATIOB,
HEOOXOAUMBIE ISt

3HAHMH:

OCHOBBI

g hepeHnaIbLHO
rou
UHTETPAITBHOTO
HCUYUCIICHHS U
TEOPHUIO PAIOB,
HEOOXOIUMBIE IS
3a7a4 aHajau3a

3HAHMIH:

OCHOBBI

Qg depeHnnanbHo
rou
UHTETPATBHOTO
HCYNCIICHHS U
TEOPHIO PSOB,
HEOOXOIUMBIE IJIsT
3a7a4 aHaIu3a

3HAHU:

OCHOBBI

Qg depeHnnanbHo
rou
UHTETPATBHOTO
HCUYUCIICHHS U
TEOPHIO PSIOB,
HEOOXOIUMBIE IJIsT
3a/1a4 aHaJIM3a

3aJ]a4 aHaIu3a OKPYXAaIOIIEro OKPYXKaIOIIEro OKPYXKaIOIIEro
OKPYXAIOIIEr0 MUpPA. | MHpA. Mupa. Mupa.
yMeTh OO6yuatomuiicst He OOGyuarommuiics OOyuarommuiics OOyuarommuiics
ymeeT JEMOHCTPHUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
WA B HETIOJIHOE YaCTHYHOE MOJIHOE
HEIOCTATOYHOM COOTBETCTBHUE COOTBETCTBHE COOTBETCTBHE
CTENIEHU yMEET CJIEIYIOIIUX CIIETYIOIIUX CJIETYIOIIUX
HCII0JIb30BATh YMEHUN: YMEHUN: YMEHUN:
METO/IBI HCITIOJIE30BaTh HCIO0JIb30BaTh HCIIOJIL30BaTh
muddepeHInanTbHOTO | METOIbI METOIBI METOIBI
Y UHTETPATTBHOTO muddepennmansao | muddepennuansao | auddepeHIuanbHO
HWCUYHCIIEHUS U rou rou rou
TEOPHIO PSAIOB IS WHTETPaTHHOTO UHTETPATBHOTO HHTETPAITBHOTO
aHanmu3a 3agad HCUHCIICHUSA U HCUYNCIICHHS U HCUYNCIICHHS U
poheCCHOHANBHOM | TEOPHUIO PSAZOB JIsI | TEOPHIO PAIOB ISl | TEOPUIO PSIIOB IS
JIESITEILHOCTH. aHanu3a 3ajgad aHaju3a 3aja4y aHaju3a 3aj1a4
poeCCHOHABHO | TPOPECCHOHAIBHO | MPO(EeCCHOHATBLHO
U IeATELHOCTH. U IeATEeILHOCTH. U IeATEebHOCTH.
Biaaaerh | OOyuaromuiics He OOGyuarommuiics OOyuaromumcst OOyuarommuiics
BJIAJCET WM B BJIaJcET JIOTTYCKAIOTCS CBOOOIHO
HEIOCTATOYHOM B HEIOJIHOM HE3HAYUTEJIbHEIE MIPUMEHSET
CTENEHU o0BeMe U OIIINOKHU, MOJTy4YCHHBIC
BJIAJEET: MIPOSIBIISET HETOYHOCTH, HaBBIKU, B
HaBBIKAMU HEIOCTATOYHOCTh 3aTpyIHCHHS, IOJIHOM 00beMe
MIPUMEHEHHUS BJIQJCHUS: YaCTHYHO BJaJceT: | BIAJEET:
MaTEeMaTUIECKOTO HaBBIKAMU HaBBIKAMU HaBBIKAMU
amnmapara Jis IPUMEHEHUS MIPUMEHCHUS MIPUMEHCHUS
OCYILIECTBIICHHS MaTEMaTUYECKOr0 | MaTeMaTUYECKOr0 | MaTeMaTHYECKOTO
npodeCCHOHANBHBIX | ammapara Jyis ammnapara Jijis armapara Jiis
3a7a4. OCYILIECTBIICHUS OCYIIIECTBICHUS OCYIIIECTBICHUS
poeCCHOHANIBHBI | TPOPECCHOHANIBHBI | MPO(}HECCHOHATBHBI
X 3a7ad4. X 3a7ad4. X 3a7ad4.
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