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1. HOACHUTEJIBHASA 3AIINCKA

1.1 O0mas xapakTepucTHKa aJanTHPOBAHHON paldoyeil MpPorpamMmbl
001eoO6pa3oBaTeIbHON yueOHOM JUCHUILIUHBI «MaTeMaTHKa»

Pabouas mporpamma o61ieo0pa3oBaTeIbHON yueOHON AUCHUIUIMHEI (fanee —
OVY]l) «Marematuka» pa3paboTaHa Ha OCHOBE MPUMEPHOM MPOTrpamMMBbI
o01eoOpazoBaTenbHON yueOHOU aUCIUIUIMHBL «MartemaTuka: aiaredpa v Hayana
MaTeMaTUYeCKOT0 aHaldu3a; TEeOMETpHUs», pPEeKOMeHAoBaHHOW dDenepaabHbIM
roCyJapCTBEHHBIM aBTOHOMHBIM YUpexaeHueM «DenepaabHblii HHCTUTYT Pa3BUTHS
oOpazoBanus» (PI'AY «DUPO», Ilporokon Ne 3 ot 21 utons 2015 r.), ¢ yuerom
TpeboBaHuii PeepalibHOTO rOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa (Janee
— ®I'OC) cpeanero (mosHOr0) 001IEro 00pazoBaHust, MEeTOAMYECKUX PEKOMEH AN
o pa3pabOTKe W peaau3aluu aJalTUPOBAHHBIX 00pa30BaTEIBHBIX MpPOrpaMMm
cpenHero  mpodecCHOHATBHOTO  O0pa3oBaHUsA, YTBEPXKICHHBIE JIUPEKTOPOM
JlenaprameHTa rocyJapCTBEHHOM MOJUTUKHU B chepe MOATOTOBKUA PabounX KaJpoB U
JI1O Muno6puayku Poccun H.M. 3onmotapeBoii ot 20 anpens 2015 r. N 06-830BH.
JUTSL peajiu3alii OCHOBHOM MpodeccuoHanbHOM 00111e00pa3oBaTEIbHON TPOTrPaMMBI
(OIIOII) CIIO Ha 6a3e OCHOBHOTO 0OIIEro 0Opa30BaHMS C MOJYYCHHUEM CPEIHETO
oOmero oopaszoBanus (mpoTokoi Ne3 ot 21 uromns 2015r.).

Ilenvio oannoit padoueir npocpammul sBingercss GOpMHUPOBAHUE TPEOYEMbBIX
00pa3oBaTeNbHbIX PE3yIbTATOB, a TAKKE CO3/IaHUE YCIOBHM 1JI1 B3aUMOJEHCTBUA U
PaBHONIPABHOTO OOy4Y€HUS W OOUIEHUS MEXIy 3A0POBBIMH OOYyYarollMMHUCI U
OOy4JaroImUMHUCSI C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS, Pa3BUTHE W
dbopmupoBaHue  y4yeOHO-TIO3HABATEILHOTO M TBOPYECKOIO  MOTEHIMAA,
BO3MOXKHOCTh paHHEH coluaibHOM afganTanuu odydatommuxcs ¢ OB3.

AnantuBHas paboyas nmporpamma OV ][ «Marematrkay peain3yercs B paMKax
OIIOII CIIO cnenuaibHOCTENH TEXHUYECKOTO MPOPUIIS C YIETOM 00pa30BaTEIbHBIX
MOTPEOHOCTEN TMIyXUX U CIA0OCHBIIIAIINX 00yUYaroIMUXCs, KOTOPhIe 00€CTIeUnBAIOT
OCBOEHHE O00pa30BaTeIbHOW MPOrpaMMbl Ha OCHOBE HHIMBHUIyalU3allUd e€e
CollepKaHUsI C YYETOM OCOOCHHOCTEH U 00pa30BaTENBHBIX MOTPEOHOCTEH
KOHKPETHOTO 00YyYaromerocs.

B cTpykTypy 0c00OBIX 00pa3oBaTelbHBIX MOTPEOHOCTEN JUI] C HAPYIICHUSIMU
ciyXxa BXOJST, C OJHOW CTOPOHBI, 00Opa3oBaTeIbHbIE OTPEOHOCTH, CBOMCTBEHHBIE
JUISL BCEX 0OYYarolIUMXCsl ¢ OTPAHMYEHHBIMU BO3MOKHOCTSIMU 370POBBS, C JPYTOH,
XapaKTEPHbIE TOJBKO ISl TIIYXUX U CJIa0O0CIIbIIIAIINX.

K ob6uwgum nompedrnocmam oTHocsITCA:
— BO3MOXXHOCTb MOJIyYEHUS CIIEUATBLHOM MOMOIIM CPeACTBAMU 00pa30BaHMUS;
— HEOOXOJUMOCTh ajanTanuu 00pa3oBaTENbHBIX MpOrpaMM ©  y4eOHO-
METOJMYECKOTO0  CONPOBOXKAECHUS  00pa3oBaTeIbHOrO  Mpolecca s
JOTIOJTHUTENBHOU MHANBUAYATU3UPOBAHHON KOPPEKIIMU HAPYIIEHUH yU4eOHBIX
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¥ KOMMYHHUKATHBHBIX YMEHHH, MPOPECCHOHAIBHON M COITUAIBPHOMN a/IalTalluu
Ha Tarne npoheCcCHOHATHHOTO 00pa30BaHUS;

BO3MOXKHOCTh BBIOOpa METOJOB OOY4YEHHS C Y4YE€TOM OCOOCHHOCTEH U
00pa3oBaTeIbHBIX MOTPEOHOCTEH KOHKPETHOT'O 00YYaroIIerocs;
KOMILJICKCHOE COIIPOBOXKICHUE 00pa30BaTeILHOTO npoiiecca,
ONTUMH3HUPYIOIIEE YCIOBUS OCBOCHHUS 00pa30BaTEIbHOW MPOTPaMMBI.

K nompebnocmam, xapakmepnvim ona obyuarowuxca ¢ HapyweHuamu

ciyxa, omnrocamca:

HEOOXOJMMOCTh HCIOJIb30BAHUSA CIIEHUATIBHBIX TPUEMOB OpTraHHU3aINH
y4eOHOM  AESATENbHOCTH TIIYyXMX M CJA0OCHbIIAIMX  OOyYaromuXcs
(asiropuTMHU3aIMs BBITIOTHEHUS MPAKTHUECKUX 3aJaHuil (dTambl padoThl),
BU3yanu3alus ydeOHOW HHPOpMAIK, KUHE3UOJOTMYECKHE IHCbMEHHBIE
YOPaXHEHUs] W 3a/laHus, BBIIOJIHEHUWE U MCIIOJIb30BAaHUE IIPE3CHTALUH,
NUChbMEHHBIE IPOBEPOYHBIE PAOOTHI U JIp.).

PeaJ'II/IBaI_[I/I}I aHaHTHpOBaHHOﬁ O6paBOBaT€JIBHOI>'I IIpOrpaMMbI 110

CIEIMAIBHOCTSIM TEXHUUYECKOTO MPOoGHUIss OPUESHTUPOBAHA HAa PEIICHUE CIASTYONTHX
3a0ay.

o0OecrieueHre KayecTBa CpPeAHEro MpoQeCcCHOHATBHOrO0 00pa30BaHUs JIUIL C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMH 37I0POBbS;

BO3MO>KHOCTh dhopmupoBaHus VHIUBUTyaJIbHOU oOpa3zoBaTeIbHON
TPAaCKTOpPUHM JJIi OOYyYarolerocss C OrPaHUYCHHBIMU BO3MOKHOCTSMU
3JI0POBBS IPU OCBOCHHUH YUe€OHOMN JUCIUILIMHBI «MaTteMaTHukay.

Conepxanue pabouedt mporpammbel  «MaremaTtuka» HampaBiIeHO Ha

AOCTHKCHHUEC CIICAYIOINX 06pa306ameﬂbubtx ueﬂeﬁ:

obecrieyeHue  CPOPMHUPOBAHHOCTH  MPEJCTABICHUN O  COIMAJTIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MaTEMAaTHKH;
obecrnieueHue CcGHOPMUPOBAHHOCTU JIOTUYECKOTO, QJITOPUTMUYECKOTO U
MaTeMaTUYeCKOTO MBITIUICHHUS,

obecrieuenre chHOPMHUPOBAHHOCTH YMEHUN MPUMEHSTH MOJYYCHHBIC 3HAHUS
IIPH PEIICHUH Pa3IMYHbIX 3a/1a4;

obecrnieueHue chopMUPOBAHHOCTHU MPEJICTABICHUN O MaTEMaTUKE KaK 4acTu
00IIeYeIOBeYeCKON KYJIbTYPhl, YHUBEPCATHBHOM SI3bIKE HAYKH, TO3BOJISIOIICM
OMKCHIBATHh M U3y4YaTh PCAbHBIC MTPOIIECCHI U SBJICHUS.

B pabouyto mporpammy BKIIOYEHO COJECp)KaHHWE, HAMNpPaBJICHHOE Ha

dopMupOBaHHE Yy CTYACHTOB KOMIICTCHIIMNA, HEOOXOJMMBIX I Ka4eCTBEHHOTO
ocoernst OIIOIl CIIO Ttexmmueckoro mpodwis Ha 06a3e OCHOBHOTO OOIIETO
00pa3oBaHUsI C MOTYYECHUEM CPETHETO O0IIeTo 00pa3oBaHMUs.



OOyueHue I JAHHOM HO30JIOTMYECKOM TpyNIbl OCYHIECTBISIETCS B
MHTETPUPOBaHHON (hopMe: Takas opraHuszalnus oOpa3oBaTelIbHOIO Ipoliecca, MpH
KOTOpOil  OOydeHHWe JHIl C OrpaHUMYEHHBIMA BO3MOXXHOCTSMHU  370POBbS
OCYIIECTBIISIETCS. B €JAMHOM IIOTOKE CO CBEPCTHUKAMH, HE HMMEIOIMIMMH TaKUX
orpaHMuYeHuil. AnanTupoBaHHas o0Opa3zoBaTeNbHAas MporpamMma HampaplieHa Ha
CO3/laHME CHELMaIbHBIX YCIOBUH JUIS pealu3alliyd ero ocoObIX 00pa3oBaTeNbHBIX
notpedHocTel. [Ipun HeoOXxonuMocTH pa3pabaTbiBaeTCs MHINBUIYATbHBINA yUeOHbIH
TUIaH.

1.2 XapaxkrepucTuka aJANTHPOBAHHOW  y4eOHOM  JMCIHUILIMHBI
«MaremaTuka»

Martematuka  sBISETCS byHIaMeHTaTbHON o01reo0pazoBaTebHON
JTUCITUTUTMHOW  CO  CJIOKUBIIMMCS ~ YCTOMYMBBIM ~ COJCP)KAaHUEM W OOIIMMH
TpeOOBAHMUSIMU K TTOJATOTOBKE 00YJArOIITHXCSI.

B mpodeccronanbHbIX 00pa30BaTENbHBIX OpPTaHHU3AIUAX, PEATU3YIOIINX
00pa3oBaTeIbHYIO TPOrPpaMMy CPEIHETO 00IIero o0pa3oBaHus B MpeiesiaX OCBOCHUS
OIIOII CIIO Ha 06a3e OCHOBHOrO O0mIEro OOpa30BaHUsA, W3YYEHUE MATEMATUKH
MMEET CBOM OCOOCHHOCTM B 3aBUCHUMOCTH OT mpoduis npodeccuoHaibHOTO
o0pa3oBaHUs.

[Ipu ocBoennn V]| cneumnansHocTsiMu CIIO  Texnudeckoro mpoduiis
MaTeMaThKa u3ydaercs 6ojiee yriayOaeHHo, Kak mpoduibHas yueOHas TUCHIUIIINHA,
YUUTBHIBAIONIAST CIEIM(PUKY OCBAaMBAEMBIX CIECIUATBHOCTEH. DTO BBIpaXKaeTcs B
coJiepKaHUM OOYYEHHUsI, KOJIMYECTBE YACOB, BBIJICTISIEMbIX HA U3YyYEHUE OTAEIbHBIX
TEM TMPOrpaMMbl, TIyOMHE KX OCBOCHUSI CTyJCHTaMH, OOBEME M XapakTepe
NPAKTUYECKUX 3aHATUM, BHJIaX BHEAYJAUTOPHOM CaMOCTOSITENIBHOW PabOTHI
CTYJEHTOB.

OOmue menu U3ydeH!uss MaTeMAaTHKW TPAJAWIIMOHHO PEATU3YIOTCS B YETHIPEX
HaIpaBJICHUAX:

1)  oOuee npeacTaBieHne 00 UACSIX U METOJaX MaTEMAaTHKH,

2)  HHTEIUICKTYaJIbHOC Pa3BUTHC;

3)  oBiajcHHE HEOOXOIUMBIMH KOHKPETHBIMU 3HAHUSMH U YMCHUSMHU;

4) BOCIIUTATEIHHOE BO3JEHCTBHE.

[Tpodummzarus neneit MaTeMaTuuecKoro 00pa3oBaHus OTPaKaeTCsi Ha BHIOOpE
MPUOPUTETOB B OpTaHM3allMu Yy4yeOHOUW JesTenbHOoCcTH oOydaroruxcs. [l
TEXHUYECKOTO Tpoduiis mpodeccuoHaabHOro 00pa3oBaHus BEIOOP 1€JIei cMelaeTcs
B MparMaTU4YEeCKOM HAIPABJICHHUH, MPETyCMATPUBAIOIIEM YCHICHHE W PACITUPEHUE
MPUKIIATHOTO XapaKTepa W3YYEHUs MATEeMATHKH, TPEUMYIIECTBEHHOW OPHCHTAINH
Ha AJITOPUTMHUYECKHUI CTUIIb TO3HABATEIbHON €S TEIBHOCTH.

N3yuenne MaremMaTUku Kak NpodUIbHONU 00IIe00pa3oBaTebHON YyueOHOM
JUCUUIUIMHBL,  YYMTHIBAIOIIEW  cnenuduKy  OCBaMBA€MbIX  CTYACHTAMHU
cnenuainsHocTer CIIO, obecnieunBaeTcs:



— BBIOOPOM Pa3TUYHBIX MOIXO0/I0B K BBEJCHUIO OCHOBHBIX MTOHSITHH;

— (¢opMHpOBaHMEM CHCTEMBl YYEOHBIX 3aJaHUl, 00ECIICUYNBAIOIINX
7 (peKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;

— o0oraieHueM CHeKTpa CTuiedl ydeOHOU JesATeIbHOCTH 3a CueT
COrJIaCOBaHUSl C BEAYUIUMHU JEATEIbHOCTHBIMU XapaKTEPUCTUKAMHU
BBIOpAHHOM CHEIMATBHOCTH.

[IpodwmnpHas cocraBistomas OTpakaeTcs B TPEOOBAaHMSIX K MOATOTOBKE
00yyYaromuXxcs B YacCTH:

— 00Imei cucTeMpl 3HAHUN: COACPIKATEIBHBIC MPUMEPHI UCITOTH30BAHUS
MaTEeMaTUYECKUX UIEH U METOJIOB B MPO(heCcCUOHATBHON AESTEIbHOCTH;

— YMEHUIA: pa3nuyue B ypOBHE TPEOOBaHUI K CIOKHOCTH MPUMEHSIEMBIX
JITOPUTMOB;

— MPaKTHUYECKOTO HCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHUN U yMEHUM:
WHJMBUAYAJILHOTO Y4€OHOTO OIbITa B MOCTPOCHUU MaTeMaTHYECKUX
MOJICJICH,  BBINIOJHEHUH  WHAMBUIYAIbHBIX  (HMCCIICIOBATCIIbCKHX)
MIPOEKTOB.

Takum 00pa3oMm, peanuzanusi coAepkaHusi o001e00pa3oBaTEILHON
yueOHoi mucturimHbel «Marematuka»y OIIOII CIIO TexHu4eckoro mpoguis
OPUEHTHUPYET Ha TMPUOPUTETHYIO POJIb TIOJYyYECHHs] OMbITa MCIOJb30BaHUS
MaTEMaTUKH B COJIEPIKATEIbHBIX U MPOPECCUOHAIBHO 3HAYUMBIX CUTYaITUsIX.

ConmepxaHue y4eOHOM JAHUCUUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMHU COJIEP>KATEIbHBIMU JIMHUAMU O0Oy4EHUsI MaTEMaTHKE:

— aneebpaudeckas auHUs, BKIIOYAIONIAs CUCTEMAaTU3alUIO0 CBEACHUI O YHCIIax;
M3Y4YEHUE HOBBIX U 0000IEHNE paHee M3YYEHHBIX omnepaluil (Bo3BelIECHUE B
CTENEHb, U3BJICYEHUE KOPHS, JOrapu(pMUpOBaHUE, CHHYC, KOCUHYC, TAHTE€HC,
KOTaHI'€HC U 00paTHBIE K HUM); U3Y4EHHE HOBBIX BHJIOB UMCIIOBBIX BHIPAXKECHUI
1 (pOpMyJI; COBEPIIEHCTBOBAHUE MPAKTUUYECKUX HABBIKOB M BHIYUCIUTEIBHON
KYJbTYpbI, PAaCIIUPEHUE U COBEPILIEHCTBOBaHUE aJreOpanvecKkoro ammapara,
c(OpPMUPOBAHHOTO B OCHOBHOM IIIKOJE, U €r0 MPUMEHEHHE K PEUICHUIO
MaTeMaTUYECKUX W NPUKIAJHBIX 33/1a4;

— meopemuKko-@)yHKYUOHANbHAA JUHUSA, BKIIOYAIONIAs CHCTEMaTH3alMI0 U
pacuiMpeHue CBeIeHHM O (YHKUMSIX, COBEPILIECHCTBOBAHHE TpaduyecKux
YMEHUH; 3HAKOMCTBO C OCHOBHBIMU HMJI€SIMH U METOJAMU MAaTeMaTHYE€CKOTO
aHayi3a B 00bEMeE, MO3BOJISAIOLIEM HCCIEN0BATh JIEMEHTAPHbIE (PYHKIUU U
pemiaTh NpOCTEHIINEe reoMeTpuuecKre, PU3nYecKnue U Jpyrue MpUKIaJHbIe
3a]1a4u;

— JIUHUA YPAGHEHUll U HepaseHCcme, OCHOBAHHAsI HA TIOCTPOEHUH U UCCIIEIOBAaHUH
MaTeMaTU4YECKUX MOJIeNIeH, IepeceKaroniascs ¢ alreOpandeckoi 1 TeOpeTHKO-
(YHKIIMOHAIBHON JIMHUSAMHU U BKIIIOUYAIOIIAS Pa3BUTHE U COBEPILICHCTBOBAHHE
TEXHUKH anreOpanyeckux mpeoOpa3oBaHUl Il peHIeHUs YpaBHEHHH,
HEPABEHCTB U cucTeM; (OPMUPOBAHUE CIIOCOOHOCTU CTPOUTH U MCCIEA0BAThH
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MPOCTEUIINE MaTeMaTUYECKHEe MOJENHM MpPU PEIICHUH MPUKIAIHBIX 3a/aad,

3a/1a4 U3 CMEKHBIX U CIIEUUAJIbHBIX JUCIUIUINH;

— ceomempuueckas JAuHus, BKIOYAKONAs HAIVSIAHBIE MPEACTABICHHUS O
IPOCTPAHCTBEHHBIX (UTypax M H3yYEHUE HMX CBOMCTB, (OPMUpPOBAHUE U
pa3BUTHE  TMPOCTPAHCTBEHHOTO  BOOOpa)KE€HHUs,  pPa3BUTHE  CIOCOOOB
F€OMETPUYECKUX M3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOTO METOJIOB LIS
pelIeHus] MaTeMaTUYECKUX U MPUKIIAIHBIX 3a/1a4;

— cmoxacmuyieckas JuHus, OCHOBAaHHAs HA PA3BUTHUU KOMOWHATOPHBIX YMEHUIA,
MPEACTABICHU O  BEPOSITHOCTHO-CTATHCTHYECKMX  3aKOHOMEPHOCTSIX
OKPYKAIOILIET0 MUPA.

Pa3nenbl ¥ Tembl, BKJIIOYEHHBIE B COJEpKaHHE YYEOHOW IUCUUILIUHBI,
ABJISIFOTCS OOIIMMU JUIsl BceX mpoduiell mpopecCuoHaIbHOrO0 00pa3oBaHus U MpHU
BceX oObeMax yuyeOHOro BpPEMEHHM HE3aBHCUMO OT TOIO, SIBISIETCS JU ydeOHas
nucuuiuinHa «MatemaTtukay 0a30Boi WK MpOoHIIHLHOM.

N3ydenne o01eo0pa3oBaTeIbHON aqanTHPOBAHHONW YYeOHON TUCIUILIMHBI
«Marematuka» B mporecce ocBoeHuss OIIOII CIIO mo crnenuasbHOCTIM
TEXHUYECKOTro MPpOoduls, peali3yeMbIM B KOJUICIKE, 3aBEPIIACTCS MPOMEKYTOUHOM
aTTecTanueit B GopMe IK3ameHa, KOTOPHI OCYIIECTBIISICTCS B TPAIUIIMOHHON hopme
C y4€TOM PEKOMEHJALMI MO MPOBEICHUIO aTTECTAIIMOHHBIX MPOLEAYp IS JIUIL C
OB3 naHHOM HO30JIOTMYECKOW TPYyNIbI, @ TAKXKE C YYETOM HWHIMBUAYaJbHBIX
MOTPeOHOCTEN 00yUarOIIHUXCS.

1.3 Mecro y4eOHO#l aucuHuIUIMHBI «Maremaruka» B y4eOHOM ILIaHe
OITOII CITO TexHu4eckoro npopuias

B npenenax ocsoenust OITOIT CIIO na 6a3e ocHOBHOTO 00111ero 00pa3oBaHus
B NpOQECCHOHANBHBIX  00pa30BaTEIbHBIX  OpPraHU3ANMIX,  PEATHIYIONTUX
oOpa3oBaTeIbHYI0 IPOTpaMMy CpeaHero ooOmero oOpa3oBaHMS, yaeOHas
muciuiuinHa «MarteMatukay u3ydaercs B 001ieo0pa3oBaTeIbHOM IUKJIE Y4eOHOTO
mana OITIOIT CITO Ha 6a3e ocHOBHOTO 00111er0 00pa3oBaHus.

B yueOnbix mnanax [MIICC3 Texnudeckoro mpoduis yuyeOHas AUCIHUILUIMHA
«MaremaTuka» BXOAWT B COCTaB OOMUX O00IIE0O0pa30BATEIBHBIX YUIEOHBIX
TUCITUTUINH, (OPMHUPYEMBIX W3 00s3aTelbHBIX MNpeaMeTHeix obmacteir OI'OC
cpemHero obmero oOpasoBaHus, i crneruanbHocTel CIIO cooTBETCTBYIOIIETO
npodust mpodheCcCUOHATIBHOTO 00pa30BaHUs.

1.4 Pe3yabTaThl 0CBOEHHSI 00111€00pa30BATEILHON Y4eOHOM TMCIUNIMHBI
«MareMaTuka»

OcBoeHue cofepkaHusl yueOHON TUCIMIUTMHBI «MaTeMaTtnka» oOecreurnBaeT
JTOCTUKEHUE CTYJEHTAMHU CJICTYIOIIUX PE3YIbTATOB:

JAUYHOCMHDbIX:



— JI1:  chopMUPOBAHHOCTH TMPEACTABICHUN O MaTeMaTUKe Kak
YHUBEPCAIBHOM SI3bIKE HAyKH, CPEACTBE MOJECIMPOBAHMS SIBICHUW M IPOLIECCOB,
UJEeSX ¥ METOJaX MaTEeMaTHKU;

— JI2: moHMMaHKWe 3HAYMMOCTU MATEMATHUKHU JJII HayYHO-TEXHUYECKOTO
nporpecca, CGOPMUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe KakK K YacTH
0O0IIIeYeIOBeUeCKOM  KYJIbTypbl 4Yepe3 3HAKOMCTBO C HCTOpPHEH pa3BUTHS
MaTEMaTUKH, SBOJIIOLMENH MaTeMaTUYECKUX UEH;

- JI3: pa3BUTHE  JIOTMYECKOTO  MBIIUICHHUS, IPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, aITOPUTMUICCKON KYIbTYPhl, KpUTUYHOCTH MBIIIUICHUS Ha YPOBHE,
HeoOXoauMoM 11715t Oyaymieil mpodhecCHOHaTbHOM NeATEeIbHOCTH, AJIS IPOIOIIKCHHS
0o0pa3oBaHMs U CaMO0Opa30BaHMUS;

— JI4: oBnageHWEe MaTEMaTUYECKUMHU 3HAHUAMU W YMEHHSIMH,
HEOOXOUMBIMUA B TOBCETHEBHOW JKU3HU, JJII OCBOCHHS CMEXKHBIX E€CTECTBEHHO-
HAyYHBIX JUCIMIUIMH U JUCHMIUIUH NMPOGEeCcCHOHATBHOTO IUKIA, JJIS MOJy4YeHUS
oOpazoBaHusi B 00JacTsX, HE TpeOYIOIUX YriayOJeHHONM MaTeMaTHYEeCKOM
MOJITOTOBKU;

— JIS: TOTOBHOCTb W CIOCOOHOCTH K OOpa3OBaHWIO, B TOM 4YHUCIIE
caM000pa30BaHUI0, Ha MPOTSLKEHHMH BCEM JKW3HHW; CO3HATENBHOE OTHOLIEHUE K
HETPEePhIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCHEHTHOM mpodeccuoHaibHON U
OOIIECTBEHHOU JICATCIILHOCTH;

- JI6: TOTOBHOCTh U CIOCOOHOCTh K CaMOCTOSITEIbHOW TBOPYECKOH U
OTBETCTBEHHOU JI€ATEITLHOCTH;

— JI7: TOTOBHOCTh K KOJUICKTUBHOM paboTe, COTPYIHUYECTBY CO
CBEpCTHUKAMH B  00pa3oBaTeNbHOW, OOIIECTBEHHO  IMOJIE3HOW,  y4eOHO-
MCCJIEI0BATENbCKOM, MPOSKTHOM U JPYTUX BUAX ACSITEIbHOCTH;

— JI8: oTHOIIEHUE K MPO(HECCUOHATBHOMN AESITEILHOCTH KaK BO3MOYKHOCTHU
ydacTdssi B pENICHUWW  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJapCTBEHHBIX,
oO0IIIeHAITMOHATBHBIX TPOOIIEM;

MemanpeomMemHuIxX:

— MI1: ymeHHE CaMOCTOSITEIbHO OMNpPENeNsATh I JeATeTbHOCTH |
COCTABJISITH IIJIaHBI ICITEIIBHOCTH; CAMOCTOSTEIIFHO OCYIIECTBIISTH, KOHTPOJIUPOBAThH
U KOPPEKTHUPOBATh NEATEIBLHOCTH, HCITOJIB30BAaTh BCE BO3MOXKHBIC PECYpPCHI IS
JTOCTIDKCHHUS TIOCTABJICHHBIX IICJICH M peali3aliK TUIAHOB JICITeIbHOCTH; BBIOUPATH
YCTICIIHBIC CTPATETUN B PA3INIHBIX CUTYaIIHSIX;

— M?2: ymeHue npoAyKTUBHO OOIIATHCS U B3aMMOJIEHCTBOBATH B MPOIECCE
COBMECTHOM JESATEIHHOCTH, YIUTHIBATH MO3UIIUN IPYTUX YIACTHUKOB JIEATCILHOCTH,
a2 pexTUBHO pa3pemarb KOH(PIUKTHI;

- M3: BJIaJICHUE HaBbIKaMH IT03HABaTEILHOM, y4e0HO-
MCCIIEZIOBATEIILCKOM U MTPOEKTHOM AESITeTbHOCTH, HABBIKAMU Pa3pelieHus mpooieM;
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOWCKY METOJIOB pEIICHHS
NPAaKTHYECKUX 3a7a4, MPUMEHEHHUIO PA3IMIHBIX METOAOB MTO3HAHUS;



— M4: TOTOBHOCTB M CIIOCOOHOCTH K CAMOCTOSITENIbHON MH(POPMAITMOHHO-
MTO3HABATEJIbHON JIEATEIbHOCTH, BKIIIOYass YMEHUE OPUEHTUPOBATHCSA B Pa3IUUHBIX
HMCTOYHHKAX MH(POpMALMK, KPUTUYECKM OLEHUBATh M  HMHTEPIPETUPOBATH
MH(POPMAIUIO, IOTYYAEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— MS5: B1aieHue A3bIKOBBIMH CPEJICTBAMU: YMEHHE SICHO, IOTUYHO U TOUHO
U3JaraTh CBOI TOUKY 3pEHUs, UCIOIb30BaTh a/ICKBATHBIC SI3bIKOBBIC CPEJCTBA;

— BJA/ICHUE HaBBIKAMU II03HABATEIbHOW pe(dieKkcun Kak OCO3HaHMs
COBEpIIAEMbIX JEWCTBUA W MBICIHUTEIBHBIX MPOLIECCOB, HUX pE3YyJIbTaTOB H
OCHOBAHMI1, TPAHULl CBOETO 3HAHUS U HE3HAHWs, HOBBIX MO3HABATENbHBIX 3a/1a4 U
CPEICTB JUJISl UX JOCTHKCHHUS;

- M6: 1eneycTpeMJICHHOCTh B TIOMCKAX M TNPUHATHUM PELICHUU,
CO00pa3UTEIbHOCTh U MHTYMIIMS, PA3BUTOCTh HMPOCTPAHCTBEHHBIX NPEICTaBICHUN;
CHOCOOHOCThH BOCIIPUHUMATD KPAacOTy M TapPMOHUIO MUDA;

npeomMemHulx:

- I11: cpopmMupoBaHHOCTH MNPEACTABICHUN O MaTeMaTHKE Kak 4YacTH
MHUPOBOM KYJIbTYpPbl U MECTE€ MaTEMATUKUA B COBPEMEHHOW IIUBUIIU3ALIMH, CIIOCO0AX
ONMCAHUS SIBJIEHUW PEAJTbHOIO0 MUPA HA MATEMATHYECKOM SI3BIKE;

— [12: chpopMHUpOBAaHHOCTH MPEACTABICHUI O MATEMATHYECKUX MOHATHUAX
KAaK BOXHEHIINX MATEMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX OIMCHIBATH U U3y4aThb
pasHble IPOLECCHl M SBJIEHUs, I[OHMMAHHE BO3MOKXHOCTM AaKCHOMAaTHUYECKOIO
IIOCTPOCHMSI MATEMATUYECKUX TEOPUH;

- [13: BmazeHne MeTONaMM JO0KA3aTEIbCTB M aJrOPUTMOB pELIEHUS,
YMEHHE UX MPUMEHATH, TPOBOAUTH JOKA3ATEIbHBIE PACCYKIAEHUS B XOJI€ PELICHUS
3a/1ad4;

— [14: BnageHue cTaHAAPTHBIMU MPUEMAaMU PEUICHUS PAlMOHAIBHBIX H
UPPALMOHAJIBHBIX, ITOKA3aTEIbHbIX, CTEIICHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM, B TOM
yucae JUis IMOMCKa IIyTH pPELIeHHWs W WIUIIOCTPALlMM PEIIEHUS YPaBHEHUM U
HEpPABEHCTB;

- I15: chopMupoBaHHOCTH mTpeaCTaBICHUN 00 OCHOBHBIX IOHSATHSIX
MaTeMaTU4YECKOr0 aHaju3a U UX CBOMCTBAaX, BJIAJECHUE YMEHUEM XapAKTEPU30BaTh
noBefieHre (PYHKIIMI, UCII0JIb30BAaHUE MOTYUYEHHBIX 3HAHUHN JIJIS1 ONTMCAHUS U aHATu3a
pealbHBIX 3aBUCUMOCTEN;

— [16: BnasieHre OCHOBHBIMU MOHSTUSAMU O TUIOCKUX M MPOCTPAHCTBEHHBIX
reOMeTpUUYECKUX (hUrypax, MX OCHOBHBIX CBOMCTBaX; C()OPMHUPOBAHHOCTH YMEHHSI
pacrno3HaBaTh reoMeTpuueckrue GUrypsl Ha yepTexax, MOJENSIX U B pealiIbHOM MUPE;
MIPUMEHEHNE U3yYEHHBIX CBOMCTB reOMETpUUECKUX GUryp u Gpopmyn s pereHus
reOMETPUYECKHX 3a1a4 U 337a4 C IPAKTUYECKUM COAECPIKAHUEM;

— [17: chopMHUPOBAaHHOCTH TMPENCTABICHUM O MPOIECCaX U SIBICHUSX,
UMEIOIINX BEPOSTHOCTHBIM XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B
peabHOM MUPE, OCHOBHBIX IIOHATHUAX JIEMEHTAPHON TEOPUH BEPOATHOCTEN; YMEHUN
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HAaXOJUTh M OILICHWBATh BEPOSTHOCTU HACTYIJICHUS COOBITHMA B MPOCTEHIINX
IIPAKTUYECKUX CUTYALHUSIX U OCHOBHBIEC XapaKTEPUCTUKHU CIIyYaHBIX BEJIMYNH;
- [18: BrnajgeHWe HaBBIKAMU HCHOJIB30BAHUS TOTOBBIX KOMIIBIOTEPHBIX

IpPOrpaMm MpHU PEeIICHUH 3a]ad.

B pe3yiomame 0C80€HUA Oucuunﬂuubt ocyuiecmaesiaemcsl KOMRNJIEKCHAaA

npoeepka cieoyiouux 00pazoeameibHbvX pe3yi1omamaos:

Oopa3zoBaresbHblie pedyabrarsl (JI, M, IT) —
KO/Ibl, HANUMEHOBaHHe

Oo0pa3oBareibHbIE Pe3yJIbTATHI:

BU/IbI Y4eOHOM 1eATeIbHOCTH,

BbIpPasKeHHbIE Yepe3 yMeHHsl, SHAHUA

(Y, 3) — koabl, HAMMEHOBaHHUE

®  JIUYHOCHMHDbIE:

JI1 - chopMUPOBAaHHOCTH  NPEACTABJICHHH O
MaTEeMaTHKE KaK YHUBEPCAILHOM  SI3BIKE
HAyKH, CPEICTBE MOJETUPOBAHUS SBICHUIN U
MIPOLIECCOB, UICIX U METOJIaX MaTEMATHKU;

IIOHMMAaHUE 3HAYMMOCTH MATEMATHUKH A
HayYHO-TEXHUYECKOTO mporpecca,
c(hOpMHUPOBAHHOCTH OTHOIIIEHUS K
MaTeMaTHUKE KaK K 4aCTH OOIIeYeIOBEUYECKOM
KyJIbTYpbl 4Yepe3 3HAaKOMCTBO C HCTOpHEH
pa3BHUTHS MaTEMaTUKH, 9BOJIIOIHEH
MaTeMaTUYeCKUX UICH;

pa3BUTHE  JIOTUYECKOTO  MBIIIICHUS,
MIPOCTPAHCTBEHHOTO BOOOPAKEHUS, AITOPUT-
MHYECKOM KYJIBTYPHI, KPUTUIHOCTH
MBIIJICHUSI HAa ypOBHE, HEOOXOIUMOM JUIS
Oynyiiei mpoecCHOHAIIBHON A TEIHHOCTH,
JUIST MPOJOTHKEHHUS o0Opa3oBaHus u
caMmo00pa3oBaHus;

OBJIAJICHHE MATEeMAaTHYCCKUMU 3HAHUSMH U

YMEHHSAMH, HEOOXOIMMBIMH B TTOBCETHEBHOMN
JKU3HU, JUISt OCBOCHHUS CMEKHBIX
€CTECTBCHHO-HAYIHBIX JUACIIMIUINH 51
JTUCIUIUTAH TTPO(HECCUOHATBLHOTO MUK, IS
noiydeHus: oOpa3oBaHHs B OO0JacTAX, HE
TpeOyIOIMX YIITyOJIEHHON MaTeMaTU4ecKOu
ITOJITOTOBKH;
TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHHIO, B
TOM qucie €caM000pa30BaHHUIO, Ha
MPOTSHKEHUH BCEH KM3HU; CO3HATEIhHOE
OTHOIIICHHE K HEMPEPBIBHOMY 00pPa30BaHHUIO
KaK YCJIOBHIO YCIEUTHOW MPpodecCHOHATBHOMI
M OOIIIECTBEHHOM EeATEIHLHOCTH;

JI6 - TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIILHON

TBOPUYECKON U OTBETCTBEHHOMU JIEATEIIbHOCTH;
TOTOBHOCTh K  KOJUIGKTHBHOW  pabore,

J2 -

JA3 -

J4 -

JS5 -

A7 -

yi

y2

y3

A7/

Y5

Yo

®  yMeHux:

- BBINOJHATH apUPMETHUECKUE
JEUCTBUSA HaJ 4YHCIaAMH, COYeTas
YCTHBIE U THCHbMEHHBIE MPUEMBI;
HaXOJ/IUTh MPUOJIMKEHHBIE
3HAYEHUS BEIMYUH U OTPEUTHOCTH
BBIUMCICHWA  (a0comoTHas W
OTHOCHUTEJIbHASA); CpaBHMBATD
YHUCJIOBBIE BBIPAKEHUS;

- HaxoOUTh 3HAUEHUS KOPHA,
CTEIeHH, norapugdma,
TPUTOHOMETPUYECKUX BBIPAKEHUM
Ha OCHOBE ompeieNIeHus,
UCIIONB3YSl TPH  HE0OXOIUMOCTH
WHCTPYMEHTAJIbHBIE CPEJICTBA;

II0JIb30BaThCS npUOIMKEHHON
OLICHKOW  HpH  MPaKTUYECKHUX
pacuerax;

- BBIIOJHATH IPeoOpa3oBaHUS
BBIpQ)KEHUH, NMpUMEHAS (OPMYIIBI,
CBSI3aHHBIE co CBOMCTBAMH
CTEIEHEM, norapupmMoB,

TPUTOHOMETPUYECKUX (YHKIIHIA;

- BBIYUCJIATh 3HAYCHUC (I)yHKI_[I/II/I 110

3aIaHHOMY 3HAQ4YEHHUIO aprymMeHTa
IPU Pa3TUYHBIX CIIOCO0AX 3a/laHUs
GyHKIUHM; OIpenensTh OCHOBHbBIE

CBOWMCTBA YMCJIOBBIX  (DYHKIHII,
WUTIOCTPUPOBATh UX Ha rpadukax;
CTpPOUTh  TpapuKH  H3Y4YEHHBIX
GyHKIMH, WIUTIOCTPUPOBATh 110
rpaduKy CBOWCTBA 3JIEMEHTAPHBIX
bynxuni;

- HaxoAWThb  IPOU3BOJHBIE

AIIEMEHTAPHBIX (PYHKIINH;
- UCIOJIb30BaTh MPOU3BOJHYIO IS
W3y4eHUs] CBOWCTB GYHKIMA U
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COTPYIHUYECTBY CO CBEPCTHHKaMH B 0Opa-
30BaTeILHOM,  OOIIECTBEHHO  MOJIE3HOM,
y4eOHO-UCCIIEOBATENILCKOM, TPOEKTHOM U
JIPYTUX BUAAX JACATEIHHOCTH,

JI8 - oTHOUIeHKE K MPO(ECCHOHANTBHON eI TeIbHOCTH

Ml

M2

- yMeHue

KaK BO3MOXKHOCTHM YYacTHS B PEHICHUH
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
oOIeHanOHAIBHBIX MTPOOJIEM;

Memanpedmemnbte:

YMCHHUEC CaMOCTOATCIIbHO OINpPCACIIAThL NEIN
ACATCIIBHOCTH u COCTaBJIATH IIJIaHBbI
JACATCIIBHOCTH, CaMOCTOATCIIbHO

OCYILECTBIATh, KOHTPOJIUPOBATh U KOPPEKTHU-
poBaTh JI€ATENBbHOCTh; HCIOJIb30BaTh BCE
BO3MOJKHBIE ~ pEeCypchbl JUISl  JOCTHOXKEHUS
IIOCTABJIEHHBIX LIE€JE€H M peaau3aluu IJaHOB
NesTeNbHOCTH; BbIOMpATh yCIIEIIHbIE
CTpaTeruy B pa3jiNyuHbIX CUTYaIUsX;
OPONYKTUBHO  OOWIaTbCcs U
B3aUMOJICHICTBOBATh B IIPOLIECCE COBMECTHOM
JEATENIBHOCTH, YYUTHIBATh MO3ULIHUU JAPYTUX
YYaCTHUKOB  JAESTEIBHOCTH, 3(PQPEKTUBHO
pasperiatb KOH(QIUKTHI;

M3 - BnaneHue HaBbIKaMHU MO3HABATEJIbHOM, y4eOHO-

HCCIIEIOBATEIHLCKOM u MIPOEKTHOU
NEeSTETbHOCTH,  HaBbIKAMU  pa3pelieHus
npo0yieM; CHOCOOHOCTh M TOTOBHOCTh K
CaMOCTOSATEIILHOMY TIOUCKY METOI0B
pelieHus MPakKTUYECKUX 3a/1ay, TPUMEHEHUIO
Pa3IMYHBIX METO/IOB IMO3HAHUS;

M 4 - TOTOBHOCTB U CIIOCOOHOCTBH K CAMOCTOSTEIbHON

H(}OPMALIMOHHO-TI03HABATEIbHON
JESTENBHOCTH, BKJIIOUast YMEHHE
OpPUEHTHPOBATHCS B PA3IMUYHBIX MCTOYHHKAX
uHpOpMallUY, KPUTHYECKH OLEHHBATh U
UHTEPIpETHpOBaTh ~ MHPOpPMAIUIO,  TO-
JTy4aeMyIo U3 pa3IndHbIX HCTOYHUKOB;

M35 - BnafieHuE A3BIKOBBIMU CPEACTBAMHU: YMEHUE ACHO,

JIOTUYHO W TOYHO WU3JIaraTh CBOK TOYKY
3pEHMUsI, UCTIOJIB30BATh aJICKBATHBIC SI3BIKOBBIC
CPEICTBa;

M6 - BnazieHUE HaBbIKAaMU IMO3HABATEIHFHOU peIICKCHUT

KaK OCO3HaHUs COBCPIIACMBIX JeHCTBUI U
MBICJIIMTCIIBHBIX IIPOLECCOB, UX PE3YJILTATOB U
OCHOBaHHﬁ, rpanvn  CBOCro 3HAaHUA U
HE3HAaHHs, HOBBIX ITIO3HABATCJIBHBIX 3aJa4 H
CpCACTB JIA UX NOCTUIKCHUS,

ys

MOCTPOCHHSI TPAPUKOB; TPUMEHSTh

MPOU3BOJIHYIO JJIsi  MPOBEIEHUs
MPUOJIHKEHHBIX BBIYHCIICHUH,
pemiate  3a7adyd  IOPUKIATHOTO
XapaxkTepa Ha HAXO0X/JICHUE
HauOOJBIIET0O W  HAWUMEHbILEro
3HAYCHUS;

Y7 - BBIUHMCIIATE B IPOCTEUIIINX CITyYasiX
TJIOILA U u 00BEMBI c
HCIIOJIb30BAaHUEM  OIPE/IEJICHHOTO
UHTErpana;

- pemars  palUOHAIBHBIC,
MOKa3aTeIbHBIC,
norapudmuyueckue,

Y9 -

TPUTOHOMETPUYECKUE YPaBHEHHS,
CBOAAIIMECS K JIMHEMHBIM U
KBaJPaTHBIM, a TaKXKe
aHAJIOTUYHBIE  HEPAaBEHCTBA U
CUCTEMBI;

UCMOJIb30BATh TpapUUeCKuil METOJ
peLIeHUs] ypPaBHEHNU U HEPABEHCTB;
n3o0pakaTb Ha  KOOPJIMHATHOM
IIJIOCKOCTH PELIECHUs] YPaBHEHUM;

Y10 - pemate HEpaBeHCTBA U CUCTEM C

yi1

Vi2

yi3

JABYMS HCU3BCCTHBIMU,

- pemarb npocTeiime
KOMOMHATOPHBIE 33aJaud METOJ0M
nepedopa, a TaKxe C
UCTIOJIb30BaHUEM M3BECTHBIX

(bopMyIT; BEIYHCIATH B IPOCTEHIINX
CIIy4asix BEpOSITHOCTH COOBITHH Ha
OCHOBE I10JICYETa YUCIIAa UCXOJIOB;

- pacro3HaBaTh Ha 4YepTekKax W
MOJIEIIAX MIPOCTPAHCTBEHHbBIE
(GOpMBI; COOTHOCUTH TpPEXMEpHBIE
00BEKTEI C nux OIIKMCaHUsIMU,
U300paKeHUSMU; OTHCHIBATh
B3aMMHOC PACIIOJIOXKCHUC MPAMBIX
U IUIOCKOCTEHl B TPOCTPAHCTBE,
APryYMCHTHUPOBATH CBOU CYXICHUA
00 3TOM pacIoyioKEeHNH;

- u300paxxaTb  OCHOBHBIE
MHOTOTPAaHHUKU U KPYIJIBIE Tela;
BBITIOJIHATE YEPTEKU IO YCIOBUAM
3ajja4;  CTPOMTh  MpocTeiine
ceueHust Ky0a, PU3MBbI, THPAMHU/IBL;

pemaTtb ITaHUMECTPHUYICCKUC u
MPOCTEUIINE CTEPEOMETPHUECKHUE
3a7auu Ha HAXOXKJICHUE

TeOMETPUYECKUX BEIUYMH (JIJIUH,
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M7 - ueneyCTpeMIIEHHOCTb B IIOMCKAaX W IIPUHATUU

11

112

113

pelieHuid, cooOpa3uTEeNbHOCTh U HHTYHUIHS,
Pa3BUTOCTh IIPOCTPAHCTBEHHBIX
MpeICTaBJICHUI; CIOCOOHOCTH BOCTIPUHUMATD
KpacoTy Y FapMOHUIO MUDA;

npeomemmuuoie:

cOpPMUPOBAHHOCTh ~ MPEACTABICHUN O
MaTeMaTUKe KaK 4aCTU MUPOBOM KyJIbTYpHI U
MECT€  MaTeMaTUKu B COBPEMEHHOU
MBUIIM3AIUH, CIIOCO0AX OMUCAaHUs SBJICHUIA
peaJIbHOTO MUpa Ha MAaTEMAaTUYECKOM SI3BIKE;

chOpPMUPOBAHHOCTh ~ MPEACTABICHUN O
MaTeMaTUYECKUX MOHSATUSAX KaK BaXXHEHIIUX
MaTeMaTUYECKUX MOJIENAX, MO3BOJISIFOLIUX
ONMCHIBATh U U3y4YaThb pPa3HbIE MPOLECCH U

SABJICHUA, IIOHHMMAaHHuC BO3MOXXHOCTH
AKCHUOMAaTHYCCKOI'O IMOCTPOCHUA
MAaTEMATHYCCKHUX Teopnﬁ;

BJIaJ€HUC MCETOJaMH  JOKa3aTCIbCTB )51

AITOPUTMOB PpCHICHUA, YMCHHUC HUX IIpHUME-
HATDb, IMPOBOAUTDH J0Ka3aTCIbHBIC
pacCyxJi€HUd B XOA€ PCHICHUS 3a/1a4;

Il4 - BnaneHue CTaHIAPTHBIMU NpPUEMAMH pEIICHUS

115

palluOHAJIBHBIX u HUppanuoOHaJIbHLBIX,
IIOKa3aTCJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPHUYCCKUX ypaBHeHI/Iﬁ u
HCPaBCHCTB, HX CHCTCM, HCIIOJIb30BAHUC

TOTOBBIX KOMIIBIOTEPHBIX IPOrpamM, B TOM
yyuciae i1 TOMCKAa TIyTH pELICHHS U
WUTIOCTPALIMM ~ PELIECHHUS  YpPABHEHUH U
HEpPABEHCTB;

chOpPMUPOBAHHOCTh ~ TIPEIACTABICHUNA 00
OCHOBHBIX  IIOHSATHSAX  MaTeMaTHUECKOTO
aHajM3a U UX CBOMCTBAX, BIIAJICHUE YMEHUEM
XapakTepu30BaTh  MOBeJAeHHWE  (DYHKIIUH,
HCIOJIb30BAHUE TIOJYYCHHBIX 3HAHUM A
OIMMCAHUS Hu aHajau3a peaIbHbIX
3aBHCHUMOCTEM;

116 - BJIaACHHUEC OCHOBHBIMU ITOHATHUAMHU O IIJIOCKUX H

IIPOCTPAHCTBEHHBIX F€OMETPUYECKUX
¢durypax, UX  OCHOBHBIX  CBOICTBax;
c(OPMHPOBAHHOCTh YMEHHS paclo3HaBaTh
reoMeTpuueckie (GUryppl Ha UYepTexax,
MOZECIIAX U B peaJlbHOM MUPE; NPUMEHECHHE
M3YYEHHBIX CBOWCTB F€OMETPUUECKUX (UTYD
u (opMyn AN pEUICHUS TE€OMETPUUYECKUX
3aa4 M 33Ja4 C  [PAKTHYECKUM
COJICpKAHUEM;

3.1

3.2

3.3

3.4

3.5.

yIaoB,  IJIOMAACH, O0OBEMOB);
IPOBOIUTH JI0OKa3aTelIbHbIE
pacCyKJICHHUS B XOJC PCIICHHS
3a1a4

® 3HaHuUA:
- 3HAYEHHUE MATEMaTUYECKON HAyKH,
BEPOATHOCTHBIN XapakTep
pa3INYHBIX IIPOLIECCOB
OKpPYKaroIIero MUDa;
YHUBEPCAJIbHBIM XapaKTep 3aKOHOB
JIOTUKHU MaTEMaTHYECKUX

pacCyXIeHHUI, WX NPUMEHUMOCTD
BO BCEX O0JacTAX 4YelOBEUYEeCKOU
JIEATEIIbHOCTH;

- OCHOBHBIE MaTeMaTUYEeCKUE
HIOHATHS, Kak B )KHEHIINX
MaTeMaTHYECKHUX MOJIETISX,
BO3MOYKHOCTH AKCHOMAaTHYECKOTO
IIOCTPOCHUSI MaTEeMaTHYECKUX
TEOpHii; CHOCO0H!, npaBuia
MIPUMEHEHHUS MaTeMaTHYECKUX
METOJI0B K aHau3y U
UCCIIIOBAaHUIO  ITIPOLIECCOB U

SBJICHUI B IPUPOJIE U OOIIECTBE;

- METOABl  JI0Ka3aTelIbCTB U
QITOPUTHl  PEIICHUSATIPUKIIAIHBIX
3ajad, pUEMbI peleHus
paroHaIbHBIX u
UppalMoOHANIbHBIX, TOKA3aTENbHBIX,
CTENEHHbIX, TPUTOHOMETPUUYECKHUX
YpaBHEHHH W HEpPaBEHCTB, UX
CHUCTEM;

- OCHOBHBEIC IIOHSATUS
MaTEeMaTUYEeCKOr0 aHajin3a U HX
CBOMCTBA,;

- OCHOBHBIE€ TOHATHA O IIJIOCKHX W
HpOCTpaHCTBeHHBIX FeOMeT”que-
CKkuX (Qurypax, HUX OCHOBHBIX
CBOMCTBAX.
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117 - cpopMHUPOBAHHOCTH MPEACTABICHUH O MpoLeccax
U SIBJICHHAX, HMEIOIUX BEPOATHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX
B pEaJbHOM MHPE, OCHOBHBIX IIOHATHUAX
JJIEMEHTAPHOW  TEOPUM  BEPOSTHOCTEW;
YMEHHMI HaXOAWUTH U OLIEHUBATh BEPOSITHOCTH
HACTYIUICHUsI  COOBITUH B IPOCTEUIIHMX
IIPAKTUYECKUX CUTyallUsiX U  OCHOBHBIC
XapaKTEPUCTUKHU CIIy4alHbIX BEINYHH;

I18 - BnaneHHWE HABBIKAMHU MCIIOJIb30BAaHUS T'OTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM IIPU PELICHUH
3az1a4.

2. CTPYKTYPA U COJAEPKAHUE YUYEBHOM JUCHUIJINHBI

2.1 O0beM yueOHOM QTMCHMILIMHBI M BHAbI Y4e0HO padoThI

Bua yue0Hoi# padoThbl

O01L6éM yacoB

OO0s3arenpHas yueOHast Harpy3Ka BO B3aUMOJIEUCTBHUHU C
IperoiaBaTesieM

248

Camocmosmenvuas paboma

He npeodycMompeHo

O6BeM 00pa30BaTEIILHOM MPOrPAMMBI 240
B TOM YHCJIC:

TEOPETUICCKOE 00yUCHHE 94

NPaKTHYECKUE 3aHATUS 130

nabopaTopHbIe pabOTHI

He npeoycMompeHo

KOHCYJIbTaluH

10

IIpome:xxyTouHasi aTTecTanus MPOBOIUTCS B hopme
IK3ameHa

8
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2.2. TemaTH4eCKUH IJIAH U COAEPKAHNE Y4eOHOM N CHUIIIUHbI

Koabl koMneTeHuuid,
(popmupoBanuio
HaumeHoBanue Coaep:xanue yueOHOro MaTepuaa u popMsbl opranuzanuu Yposennb .
O0BéM yacoB KOTOPBIX
pa3/iesioB U TeEM HAesATeILHOCTH 00yYaI0LIUXCSI OCBOEHHS
CIoco0CTBYET JIEMEHT
NMPOrpaMMBbl
1 2 3
BBEJ/[EHHE
Yposens
Cooeporcanue yuedbnozo mamepuana
0ceoenus
1.MaTtematnka B HayKe, TEXHUKE, JKOHOMHKE, HH()OPMAITMOHHBIX
TEXHOJIOTHAX U MPaKTUIECKOH neATeNbHOCTH. Llenu u 3amaun 2 2
Beed H3Y4YEHUS] MATEMATUKH. ]‘{II 11 -;il ‘;I 4']”57
6edeHue =
Temamuka npaxmuyeckux 3aHAMUI U 1A00PAMOPHBIX padom ,III é
1. IIpakTueckoe 3anaTue «Pelenns ypaBHEHU U HEPABEHCTBY»
> 4
2. IIpakTryeckoe 3aHATHE «YIIPOLIECHUE PALIMOHAIIBHBIX BBIPAXKECHUIN
PA3/IEJI 1 AJITEBPA
Yposens
Cooeporcanue yuedbnozo mamepuana
0C80CHUS
1. llenbie 1 panmoHaIbHBIE YnCa. JleCTBUTENEHBIC YHCTIA. 2
Tema 1.1 J1-5
Paspurne nonsTis 0 | 2. [TpuOiiKEeHHbIC BBIYUCICHHS 2 6 M1, M5, M7
quclie. Ii1-2
3. KoMmIuiekcHble uucia. 2
Temamuka npaKkmuyecKux 3aHAmMuI u 1a00pamopHuslx padom
ITpakTnueckoe 3anaTue «ApudmMeTndecKkue NeHCTBUS HAJ YUCIAMU» 2
Yposeno JI1-8
Tema 1.2 Cooeporcanue yuedbnozo mamepuana p
0C60€eHUA M5
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Kopnu, crenenu u
JorapuQmel.

Kopnu u crenenn. Kopau HaTypalbHON CTENEHU U3 YHCIIA U UX
cBoiicTBa. CTeleHu ¢ palluOHANIBHBIMU MTOKA3aTEIsIMU, UX CBOMCTBA.
Crenenu ¢ JeHCTBUTEIBHBIMU MTOKA3ATEIIMH.

Jlorapudm. Jlorapudwm gnciaa. OcHOBHOE orapudMudeckoe
TOXKAECTBO. JlecsiTudnble U HaTypajbHbIe Jorapudmel. [Ipasuna
neiicTBuii ¢ morapudmamu. [lepexoa kK HOBOMY OCHOBaHHIO

[IpeoOpa3zoBanue orapupMIUUECKIX BBIPAKESHUH. 3

14

Temamuka npakmuuecKux 3aHAMUN U 1a60paAMOPHLIX padom

HpaKTI/I‘-IGCKOC 3aHATHUC ((KOpHI/I H CTCIICHN»

[IpakTuueckoe 3aHsaTHe «BrraucieHue Jorapu(MoB ¢ UCIOIb30BaHUEM
OTIpEeICTICHHSI, TOJKIECTBA, CBOWCTBY

[pakTuueckoe 3ansatue «[IpeoOpa3oBaHue ¥ BEIYUCICHUE CTCIICHHBIX BBIPAKCHUI

[paktuueckoe 3anstue «[IpeodpasoBaHue 1 BEIYUCICHUE TOKA3ATEIBHBIX U
Jorapu(pMHUIECKUX BEIPAKESHHI

10

112, I14-5

Koncynomayuu

PA3/IEJI 2 OCHOBbBI TPHI OHOMETPUH

Tema 2.1
OCHOBHBIE TTIOHATHS
TPUTOHOMETPHH.

Cooeporcanue yuedbnozo mamepuana Yposens
0Cc80eHUs

Pagnannas mepa yria. BpamarensHoe apmxenune. CHHYC, KOCHHYC,
TAHT€HC U KOTAHICHC YHCIIA.

2

Temamuka npaKmuyecKux 3aHAMUIL U 1a60pamopHsIX pabom

IIpaxTHueckoe 3anaTHe «PaguaHHbBIi METOA U3MEPEHHUS YTJIOB BPALLICHHUS U CBSI3b C
rpasyCHOU Mepoil»

J1-8
M5
112, I14-5

Tema 2.2
OcHOBHBIE
TPUTOHOMETPUYECKUE
TOXKAECTBA.
[IpeobpazoBanue
TPUTOHOMETPUIECKUX
BBIpaXXCHUI

Cooepoicanue yuednozo mamepuana Yposens
0C60CHUA

OCHOBHBIC TPUTOHOMETPHUCCKHE TOXKIecTBa. DOPMYIIBI IPUBEICHHUS. 2

CuHyc, KOCHHYC U TAaHT'€HC CYMMBI U Pa3HOCTH ABYX yriIoB. CHHYC H
KOCHHYC JABOMHOTO yTia.

2
[IpeoOpazoBaHus MPOCTEHIINX TPUTOHOMETPHUUIECKIX BBIPAXKEHUH. 2
ApPKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIa. 3

10

Temamuxa npakmuyecKux 3anamuil u 1a00pamopHslx pabom

[Ipaktuueckoe 3ausitue «lIpumenenne GopMyn TPUrOHOMETPUID

J1-8
M5
112, I14-5
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[IpaxTiuaeckune 3ausaTus «lIpeobpazoBaHre 1 T0KA3aTENbCTBO TPUTOHOMETPHUUIECKIX

BBIPaKCHUID)
Koncynomauyuu 2
PA3JIEJI 3 @YHKIIHU, HX CBOUCTBA H TPA®UKH
Cooepoicanue yuedbHozo mamepuana Ypoesenw
0CGOeHUA
J1-8
Tema 3.1
. oy M3, M7
OyukIwH, ux cBoiictBa | PyHkiuu. Ob6nacTe omnpeneneHUs U MHOXECTBA 3HAUEHHH; CIOCOOBI 2. 115
U TpaduKy. 3agaHus, rpaduk QyHKINH, TOCTpOeHHE IpaduKoB QYyHKUNH, 3a1aHHBIX 2 2 ’
pasnuyHbIMU criocobaMu. CBoICTBa QYHKITHH.
Temamuka npaxmuueckux 3aHAMUIL U 1a60PAMOPHLIX padom He npenycmotpeno
T, 32 Cooeporcanue yuedbnozo mamepuana Yposens
C ema . 0CB80CHUA
TeleHHbIE "
’ CrenenHas QyHKUus, €€ CBOMCTBA U rpaduk. 2
MOKa3aTeNbHbIE, "
[MokasarenbHas (QyHKIMS, €€ CBOWCTBA U rpad UK. 2 J1-8
norapuMUIecKue, v 8
JlorapudmMudeckasi GyHKIHS, ee CBOWCTBA U rpaduK. 2 M3, M7
TPUTOHOMETPUYECKHE, "
o6paTHEIE Tpuronomerpuueckas QyHKIHs, €e CBOWCTBA U rpaduK. 3 112, ITS
TPHFOHOMETPHUECKHE Temamuka npaKmuyecKux 3aHAMUN U 1a60pamopHsIX pabom
byHKIIH [IpakTnueckue 3anatus «Haxoxaenue obnactu onpeaeaeHus: QyHKIHH. 6
[ocTpoenne paznuyHbIX rpaduKkoB QyHKIMN, ONHCAHNE UX CBOHCTBY»
PA3JIEJI 4 YPABHEHHA H HEPABEHCTBA
Yposeno
Cooeporcanue yuedbnozo mamepuana
0cB0eHUs
Tema 4.1 OcHOBHbIE IPHUEMBI PEIICHUs ypaBHEHHH (pa3iiokeHne Ha MHOYKUTENH, J1-8
v aBHeHI/IISI u BBEJIEHHE HOBBIX HEM3BECTHBIX, TIOJICTAHOBKA, TPAQUUECKUN METON). 5 M4, M6
Hf ABCHCTEA Hcnonb3oBanue CBOHCTB U rpa)koB QYHKIHMHA IpH peICHUN 8 111, I14
P ) YpaBHEHUH U HEpaBeHCTB. MeTo | MHTEpPBaJIOB.
PanmonansHbIe 1 HppallMOHATIFHBIE YPaBHEHMSI, HEPABEHCTBA, 5

CHUCTECMBI.
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[lokazarenbHbIe U TOTapupMIUECKe YpPaBHEHHS, HEPaBEHCTBA,
CHUCTEMBI.

TpI/IFOHOMeTpI/IquKI/IC YpaBHCHUA U HCPABCHCTBA

Temamuka npakmuueckux 3aHAmMuIL U 1a60pamopHuIx pabom

IIpakTnueckue 3aHsaTusl «PeleHne paroHaIbHbBIX YPABHEHHUN U HEPABEHCTBY

[IpakTnueckne 3ausATHs «Penenne nppannoHaIbHBIX YPaBHEHUH 1 HEPABEHCTBY»

HpaKTI/I‘leCKI/Ie 3aHATHS «PellleHne IoKa3aTeIbHbIX ypaBHCHI/Ifl 1 HCPABCHCTB)»

HpaKTI/I‘lCCKI/Ie 3aHATHsA «PelieHue J'IOI‘apI/I(bMI/I‘lCCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB)»

IIpaktnueckue 3ansaTust «PelieHne TPUrOHOMETPUUECKUX YPABHEHUIN

24

Koncynomayuu

PA3SJAEJT 5 HAYAJIA MATEMATHYECKOI' O AHAJTU3A

Tema 5.1 [IpousBogHas
U ee MPUIOKECHUSL.

Cooeporcanue yuedbnozo mamepuana

Yposenw
0C80€CHUSA

[lonsiTre npenena GyHKINH, €T0 CBOWCTBA.

2

[TponsBognasi. [Ipon3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIHH.

ITIpousBoaHbBIE CYMMBI, PA3HOCTH, IPOU3BEAEHUS, YACTHOTO.

DU3NYECKUI U TEOMETPUUECKUIN CMBICT IPOU3BOJHOM.

YpaBHEeHHE KacaTenbHOU K TpadrKy QYHKINU.

[TpumeHeHne MPOU3BOIHOM K MCCIIEAOBAHUIO (DYHKIIMIA M TOCTPOCHUIO
rpaduKoB.

[Tpon3BoIHbIE CIIOKHON QYHKITHH.

HpI/IMepBI HCIIOJIb30BAHUA HpOI/IBBO,I[HOﬁ AJI HaXOXXJACHWA HAWJTy4dIIeTO
PCHICHUA B IPUKJIAAHBIX 3aa4aX.

W (W W (WWININ

Bropas npousBoHasi, ee reoMeTpHUYECKHid U (PU3NIECKUI CMBICI.
[IpuMeHeHne MPOU3BOIHOM K UCCIICOBAHUIO (DYHKIUM U TIOCTPOSHUIO
rpa¢uxoB. HaxoxeHne cCKOpoCcTH AJis polecca, 3aJaHHOTO
(hopmy1oit 1 rpaduKoM.

18

Temamuka npakmuuecKux 3anamuil U 1a00pamopHsix pabom

HpaKTI/IT-IeCKOC 3aHsATHe «Bhrancnenme peaAcIOB

HpaKTI/I‘leCKI/Ie 3aHATUs «Bhrauciaenue MPOU3BOJHBIX)

HpaKTI/I‘leCKOC 3aHATUC «BhunciaeHue CYMMBI, pa3HOCTH, TPOU3BCACHHSA, YACTHOT'O»

Penienue npukiiagHbIx 3a1a4

[paktudeckoe 3ansiTre «[IpuMeHeHHE TPOU3BOTHON K HCCIIEAOBAHHIO QYHKIIUH H

MOCTPOCHUIO TPahUKOB»

30

J1-8
M3
112, IT5
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Cooepoicanue yuedbHozo mamepuana Ypoesenw
0C60€HUs
[lepBooOpasHas u UHTErpal. 2
[IpumeneHue onpeneneHHOro HHTerpaia A1 Hax 0K ICHUS TUIoLIa i 3 4 J1-8
Tema 5.2 KpuBosmHeitHOH Tpanern. @opmyna HetoroHa-JIeiOHMIA. M3
HHTerpan u ero [Tpumeps! MprMeHEHUs! HHTErpaia B (PU3UKE U TCOMETPHH. 3 12, 115
MPUIOKEHUSL. Temamuka npakmuuecKux 3aHAMUL U 1a60pamopHuIX padom
[TpakTnueckoe 3ansaTue «BoluricieHne HeonpeaeIeHHbIX HHTETPaJIOB)
ITpakTnueckoe 3ansaTHe «BoluricieHne onpeaeaeHHbIX HHTETPATIOBY 18
[IpakTnueckoe 3ansaTre «Brraucienne miomaei miockux GUryp»
Koncynomayuu 2
PA3JIEJI 6 TEOMETPHA
Cooeporcanue yuedbnozo mamepuana Ypogens
0CGOeHUA
Tema 6.1 Bextoprl. Koopaunater BekTopa. JleWicTBUSL HajJ BEKTOpaMu B 5 M3 ‘]]Iéf M7
Koopaunatsr u KOOPJMHATHOM (hopme. 2 H3’ I 5’ 17
BEKTODEI. Monynb BekTopa. YT0oJ MEXIy BEKTOPaMHU. 2 P
Temamuka npaKmuyecKux 3aHAMUN U 1a60pamopHsIx pabom
[IpakTuueckue 3anarus no teme «KoopanHaThl ¥ BEKTOPbBI» 6
Cooeporcanue yuedbnozo mamepuana Yposens
0CGOeHUA
B3anMHoOe pacniosioskeHHe ABYX NPSIMBIX B IPOCTPAHCTBE. 2
[TapamienpHOCTB NpsIMOM M TNIOCKOCTH. [lapaliiebHOCTh IOCKOCTEN. 2 771-8
Tema 6.2 [NapamienbHOE IPOSKTUPOBAHKE U €r0 CBOMCTRA. M300paxenue Gpuryp 5 M3. Md. M7
[IpsiMBIe ¥ IIIOCKOCTH B | B CTEPEOMETPHH. 4 H3’ 11 5’ 7
MIPOCTPAHCTBE. [epnenauKyIsIpHOCTE NPSIMOIL U TIOCKOCTHU. [leprneHauKynsp u T
HAaKJIOHHAs. YTOJ MEXAY NPAMOi U INIOCKOCTBIO. JIBYyrpaHHBIN yrodl. 2
YroJs Mexay IIOCKOCTIMH. IlepneHIuKyIIpHOCTh IBYX IIJIOCKOCTEM.
Temamuka npakmuuecKux 3aHAMUI U 1a00pamopHuix padom
[IpakTuueckue 3anaTus «Pemenune 3a1a4 Ha MpsiMble M IUIOCKOCTH B IPOCTPAHCTBE» 2
Cooeporcanue yuedbnozo mamepuana Yposens JI1-8
Tema 6.3
MHOTOrpaHHHUKH, oceoenus M3, M4, M7
Bepmmnsl, peOpa, rpaHi MHOTOTpaHHHKA. 2 6 113, 15, 117
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ITpusma. Ipsamas npusma. [lpaBunsHas npusMma. [lapannenenunesn.

[Tnomnaay noBepxHOCTEH U OOBEMBI. 2
IInpamupa. IIpaBunbHas nupamuaa. Y cedeHHas nupamuja. Inomanu 5
TTOBEPXHOCTEH M OOHEMEL.
Ceuennst KyOa, TPU3MBI U INPAMHU/IBL. 3
[IpaBunbHBIE MHOTOTPaHHUKH (TETpasAp, KyO, OKTadap, A0AEKadAp U 3
HKOCAdIP).
Temamuka npaKmuyecKux 3aHAMUN U 1a00pamopHsIX pabom
ITpakTnueckue 3aHATHs «Pemnenns 3a1a4 Ha MHOTOTPaHHUKN 4
Cooeporcanue yuedbnozo mamepuana Ypogens
0C80eHUS
Hunuuap u konyc. YceueHHbld KOHyCc. OCHOBaHHE, BBICOTA, 5 711-8
oOpa3yromias, pa3BepTKa.
Tema 6.4 o) 3 4 M3, M4, M7
CEBBbIE CEUEHUS U CEYeHMs, TapajieIbHble OCHOBAHUIO.
Tena n noBepxHOCTH 1 K 3 113, IT5, 117
BpatcHus. ap u cdepa, ux ceverns. KacatenbHas M10CKOCT K chepe.
[Tomaam noBepxHOCTEH U 0ObEMBI TEJ BpaIllCHUsI. 2
Temamuka npaKmuyecKux 3aHAMUN U 1a00pamopHsIx pabom
[TpakTnueckue 3aHATHs «PemneHns 3a1a4d Ha Tea BpaIleHUs 6
Koncynomayuu 2
PA3JIEJT 7 KOMBEHHATOPHKA, CTATHCTHKA H TEOPHA BEPOATHOCTEH
Cooepoiicanue yuednozo mamepuana Yposens
0CGOeHUA
OcHOBHbIe TOHATHS KOMOMHATOpUKH. [lepecTaHOBKH, pa3MeleH s, 5 2 711-8
Tema 7.1 COYETaHHUs.
OneMeHTSHI Temamuka npaKkmuuecKux 3auAmMUI u 1a60pamopHvlx padom Mi’jéw‘?
KOMOWHATOPHUKH. [TpakTndaeckoe 3ansaTue «Pemenne 3a1a4 Ha BEIYUCIICHUE (PAKTOPHAIIOBY
[IpakTnueckoe 3ansTue «Pemenue 3a1ay Ha NOACYET YMCIIA TIEPECTAHOBOK, 4
pa3MeNIeHnid, COYeTaHu»
BrInosHeHre MHOTOBapHAaHTHON paboThI 10 TeMe «JIeMEHThl KOMOMHATOPUKID)
Tema 7.2 Cooeporcanue yuedbnozo mamepuana Yposens 71-8
DIIEMEHThI TEOPUU OC60¢HUR MI, M3
o CoObITHE, BEPOSTHOCTH COOBITHSI. 2 2
BEPOATHOCTEH. 116

Temamuka npakmuuecKux 3aHAmMuil U 1a60pamopHsvix pabom
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[IpakTiueckoe 3ansaTre «PemieHne MpakTAYECKUX 3a/1a4 ¢ IPUMEHEHHEM

BEPOSTHOCTH COOBITHSD) 2
Cooeporcanue yuedbnozo mamepuana Yposens
0CB80CHUS
Tema 7.3 [Ipencrarnenne MaHHBIX (TaOTUITBI, TUATPAMMEI, TPApUKHN), J1-8
DIIeMEHTBI TeHEepabHAsE COBOKYTHOCTh, BEIOOPKA, CpellHEe apU(PMETHUECKOR, 2 - MI, M3
MaTeMaTUYECKOU Mmennana. [lonsTre o 3ajlayax MaTeMaTU4ECKON CTATUCTHUKHU. 116
CTaTHCTHUKU. Temamuka npakmuueckux 3aHAmMuUIL U 1a60pamopHbIX pabom
[IpakTiaeckoe 3ansaTrne «PemeHne MpakTAYECKUX 3a/1a4 ¢ IPUMEHEHHEM 2
BCPOATHOCTHBIX METOOOB)
Bceero: 234
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2.3 IlpumepHbie TeMbl HHAUBUAYAJIbHBIX MPOEKTOB

JlecsaTh crIOCOOOB pelIeHUs KBAPATHBIX YPaBHEHUH.

['padpr HA TpUMeEpax apXUTEKTYPHI.

Ectb 1 x)u3Hb B kKamue, niau CUMMETpHUs KPUCTAJIIOB.

3HaYeHHE 30JI0TOTO CEUEHUS JTsl IPUPOJIBI, APXUTEKTYPHI, HICKYCCTBA.

Konnueckue ceueHus U uX MPUMEHECHHS B TEXHUKE.

MaremaTtuka B ”HOOPMAIIMOHHBIX TEXHOJIOTHSX.

MaremaTuka B HayKe U TEXHUKE.

MaremaTuka B mmaxmarax.

. MaremaTuka 1 Copr.

10 MaremaTudecKkuil OMIIbSIPI.

11.MaremaTtuyeckoe Hacienue /peBneit Pycu.

12.Hymeponorus: >Ku3HEeHHbIEC YUCIa.

13.ITanuHAPOMBI B MAaTEMaTHKE.

14.T1o cnenam lllepnoka XoamMca WM METOIBI PEIICHUS TIOTHUYECKUX 3a/1a4.

15.ITpumenenue rpaduKoB JIMHEWHON (DYHKIIMH B pa3IMYHBIX c(hepax KU3HU: B
ObITY, B TPOhE€CCUOHAIBHOU JIESITEILHOCTH.

16.I1punnecca nayku — Codnst BacunbeBna KoBanesckas.

17.1TpoLeHTHI - CIJIaB MATEMATUKU U XUMHUH.

18.Pa3BuTHne MOHATHS O YHUCIIE.

19.Put™M B My3BIKE, TT0O33UH, MaTEMaTHKE.

20.Cxembl TOBTOPHBIX UCTIBITAaHUN bepHyu.

21.1lenu u 3a1aun U3y4eHHUS MaTeMaTHKU Ipu ocBoeHuu npodeccuii CII10.

woNoRWWNE

@opma npoeepKu: BHINIOTHEHNUE U 3alIUTa TPOEKTa (MIpe3eHTAIUs).
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3.  KOHTPOJb
JACHUTIIIAHBI

PE3YJbTATOB

OCBOEHUA

YUYEBHOMU

®opMbI U METOABI TEKYIEro KOHTpOoJIs 1o OV [ «MatemaTuka» oTonparoTcs,
UCXOJI1 W3 WHIUBUAYAIbHBIX OCOOCHHOCTEH OOydYalomMXCd W HMEIOIIMXCA

PEKOMEH TAIAA.
OobOpa3zoBarte/ibH
AnantupoBaHHbie (POPMbI U METOBI
HaunMeHoBaHus pa3aesioB, TeM bl€ Pe3yJbTAThI
(KOHLI) TEKyl1€ro KOHTpPOJs U OUECHKHA
BBEJIEHHE - 52 g‘; > ML | Tectnposare
PA3/IEJI 1 AJI'EBPA
Tema 1.1 J1-5, M1, Ms5, | lluceMenHas KOHTpoJbHast paboTa
Pa3BuTue nousTus o uncie M7, I11-2 [TuceMenHas camocTosTenpHas paboTa

Tema 1.2
KopHu, cTenenu u orapudmol.

J1-8, M5, II2,
I14-5

Pedepar, npesenrarus
MynsTUMeauiHas Tpe3eHTalus
TectupoBanue

PA3JIEJI 2 OCHOBbI TPHT'OHOMETPUH

Tema 2.1

OcHoBHBIE MMOHSITHS
TPUTOHOMETPUHU

Tema 2.2 OCHOBHBIE
TPUTOHOMETPUYECKHUE
ToxnaectBa. [IpeoOpasoBanue
TPUTOHOMETPUUIECKUX
BBIPAKCHUI

J1-8, MS5,
114-5

112,

[TncbMeHHas KOHTPOJIbHAS padoTa
[TucebmeHHas camocTosATeNbHAs paboTa
Pedepar, npesenramus
MynsTrMeauiHas Ipe3eHTanus
TecTtupoBanue

[TucpbmMeHHast KOHTPOJIbHAS padboTa
[TucemenHast camocTosTeNnbHas pabota
MynsTUMEaUIAHAS IPE3CHTALUS
TectupoBanue

PA3JIEJI 3 ®YHKI[HH, HX CBOHCTBA H I'PA

DOUKH

[TuceMeHHas KOHTpoOJIbHAs paboTa
[TucemeHHas camocTosiTenbHast paboTa

g;nH‘;iPIM’ ux  ceopicrea w | I8 M3, M7, UYeprexu rpadukoB QyHKIMMA

rpadmKcH 12, 115 Pedepar, Hpe%eHTaL{I/I}I
MynbTUMeaUiTHAS TPE3EHTALNS
TectupoBanue

Tema 3.2 [TuceMenHast KOHTpoJIbHAs paboTa

CreneHHble, IOKa3aTeIbHBIE, [TucemenHas camocTosiTenbHas padboTa

jJorapugmuueckue, Ueprexu rpadukoB QyHKIMMA

TPUTOHOMETPUYECKUE, Zé-SI’T 5M3’ M7, Pedepar, npesenranus

oOpaTHbIe ’ MynbTuMeauitHAs TPE3EHTALNS

TPUTOHOMETPUYECKUE TectupoBanue

GyHKIUH.

PA3JIEJI 4 YPABHEHHA H HEPABEHCTBA

Tema 4.1
YpaBHEHUS 1 HEPABEHCTBA.

JAI1-8, M4,
1, 114

Me,

[TucbMeHHast KOHTPOJIbHAS padoTa
[TucebmenHast camocTosATeNbHas paboTa
MynsTUMeEaUIHAS TPE3CHTALUS

TectupoBanue

PA3IJEJI 5 HA9AJIA MATEMATHYECKOI' O AHAJIHU3A
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Tema 5.1 IlpousBogHas u ee
MPUIIOKEHHUS.

J1-8, M3, 112, IT5

[TuceMenHas KOHTpoOJIbHAS paboTa
[MuceMenHast camocTosTenbHas paboTa
Pedepar, npezenramnms
MynpTUMeaUIHAS TPE3CHTALUSA
TectupoBanue

Tema 5.2
NHTerpai u ero npuioxeHus

J1-8, M3, 112, IT5

[MuceMeHHast KOHTpPOJIbHAS paboTa
[TucebmeHHas camocTosATeNbHAs paboTa
Pedepar, npesenranus
MynsTUMeAuiHAS TPE3CHTAIUS

TectupoBanue
PA3JIEJI 6 TEOMETPUA

[TncpbMeHHas KOHTPOJIbHAS padoTa
Tewa 6.1 J1-8, M3, M, E;I(;))ZM;;II—IIIMIG?(’JZII\:S;T;):TGHLHa}I pabora
Koopaunatel u BEKTOpBI M7, 113, I15, IT7 pat, 1p 10

MynsTrMeauiHas Ipe3eHTanus
TectupoBanue

Tema 6.2
[Ipsimble u
MIPOCTPAHCTBE

IIJIOCKOCTH B

JI1-8, M3, M4,
M7, 113, 115, IT7

[TucpbmMeHHast KOHTpOJIbHAS padboTa
[TucbmenHast camocTosTeNbHas paboTa
Pedepar, npezenranms
MynpTUMeaUIAHAS TPE3CHTALUSA
TectupoBanue

Tema 6.3MHOTOTpaHHUKH

J1-8, M3, M4,
M7, 113, 115, IT7

[TncebMeHHas KOHTPOJIbHAS padoTa
[TucebmeHHast camocTosATENbHAs paboTa
UYeprekn MHOTOIPAaHHUKOB

Pedepar, npesenTanus
MynpTUMeaUMHHAS TPE3CHTAIUSA
TectupoBanue

Tema 6.4
Tena v MOBEPXHOCTHU BpalLCHUS

J1-8, M3, M4,
M7, 113, 115, IT7

[TuceMeHHas KOHTpoOJIbHAs paboTa
ITucpmeHHas camocTosiTenbHast paboTa
UYeprekn Ten ¥ MOBEPXHOCTEW BpAILLICHUS
Pedepar, npesenrarus
MynpTUMeaUHHAS TPE3CHTAIUSA
TectupoBanue

PA3JIEJT 7 KOMBHHATOPHKA, CTATUCTHKA H TEOPHA BEPOATHOCTEH

Tema 7.1
OneMeHTbl KOMOMHATOPHUKH

J1-8, M1, M3, 116

[TuceMenHas KOHTpoJIbHAs paboTa
[MuceMenHas camocTosTenpHas paboTa
Pedepar, nmpezenranus
MynsTUMEAUIHAS TPE3CHTALUS
TectupoBanue

IIucemennas KOHTPpOJIbHasA pa60Ta

Tema 7.2 [TuceMenHas camocTosTenpHas paboTa
DIIeMEHTBI Teopuu | JI1-8, M1, M3, IT6 | Pedepar, npe3eHTanus
BEPOSITHOCTEN MynbTuMeauiTHAS TPE3EHTALNS
TectupoBanue
[TuceMenHas KOHTpoJIbHAs paboTa
Tema 7.3 [TucpmenHas camocTosiTenbHast pabota
OneMeHTHI maremaruueckout | JI1-8, M1, M3, IT6 | Pedepar, mpe3eHnTanus
CTaTHCTHKH. MynbTumMeauitHas Mpe3eHTalus

TectupoBanue
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[IpoBenenne npomercymounoi ammecmayuu ais oOyqaromuxcs ¢ OB3 mo
CIlyXy  OpraHu3yercs C Y4eTOM HWHAMBUIYAIbHBIX  ICHUXO(U3HMUECKUX
0COOEHHOCTEH, HCIONB30BAaHUS  KOMIUICKTOB  CIEHHUAIBHBIX  33JaHUH U
IPEOCTaBICHUEM BO3MOKHOCTH HCIIOJIb30BAHMSI TOTIOJIHUTEILHOTO BPEMEHH IS
HOJTOTOBKH OTBETA.

4. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBI

4.1. CnenuajibHble TPeOOBAHUSA K YCJAOBUAM PeaTu3alHU NPOrPaAMMBI:

- obopynoBanue yueOHoro kabunera g odydaromuxcs ¢ OB3 mo cnyxy;

- HMH(QOPMALMOHHOE oOecrieueHue o0yueHus, BKJIIOYAIOIIIEE
IPEIOCTaBIEHUE YYEOHBIX MaTE€pUalOB B PA3JIMYHBIX BU3YAIU3UPOBAHHBIX
bopmax;

- BXOJIHOM KOHTpPOJIb B LIEJIAX OMNpeaeiaeHus 00pa30BaTEIbHOTO YPOBHS U
TOTOBHOCTH K OCBOEHHUIO HOBOT'O y4eOHOT0 MaTepuala,

- (GOpPMBI U METOJIbl TEKYIIETO KOHTPOJS U OLEHKU PE3yIbTaTOB OOyUEHUS
anantupoBaHbl s oOywaromuxcs ¢ OB3 mo cinyxy (mpu HEoOXOAMMOCTH
OOy4aroluMCsl TMPENIOCTaBISIETCA JONOJHUTEIBHOE  BpeMs JJis MOATOTOBKHU
OTBETA); CHCIHUANbHAS OPTaHU3AIINs TEKYIIETO KOHTPOJIS TI03BOJISIET CBOCBPEMEHHO
BBISIBUTH 3aTPYIHEHUS U OTCTaBaHUE B 00YYEHUH U BHECTU KOPPEKTUBBI B yUEOHYIO
NEeSATEIbHOCTb;

- HUCIOJb30BaHUE (OpM, METOAOB/IPUEMOB M  CPEACTB  OOydeHHS,
ONTUMH3UPYIOIIUX OCBOEHUE YYEOHOro mMaTepuaa Iyl JaHHON HO30JI0TMYECKOU
IPYNIbI: HArJISAIHbIE METO/Bl U MPUEMbI OOY4YEeHUSs], MPAKTHUYECKas AESTENbHOCTD,
WHIUBUAYaNbHBIE TU(depeHInpoBaHHbIC 3aaHusl, ucnoyb3oBanue UKT;

- OCOOEHHOCTH OpraHW3allMil WHIUBUIYAIbHOW pabOThl CO CTyACHTaMU-
MHBaIMAaMu U Jinnamu ¢ OB3: uHAMBUAYaIbHbIE KOHCYJIBTALUU.

4.2 MaTtepuaJIbHO-TeXHHYECKOe o0ecrneyeHue
OcBoeHue mporpaMMbl yueOHOM JUCIMILTUHBI «MaTteMaTuka» npeanoisaraet
HaJIM4Me B MPOPECCHOHAIBHONW 00pa30BaTEIbHONW OpraHHU3allid, peaTu3yromiei
o0pa3oBaTeNbHyI0 MPOTrpaMMy CpelHero oOmero oOpa3oBaHHMs B Ipejenax
ocBoenusi OIIOII CIIO nHa 6a3e ocHOBHOro oOmiero oo6pazoBaHus, y4eOHOTO
kaOuHera «MaTemaThuKay.
[Tomemenne kaOUHETa JOJKHO YAOBJIECTBOPSTH TpeboBaHusM CaHUTapHO-
SMHUEMHUOIOTHYCCKUX TipaBmil U HopMatuBoB (CanlluH 2.4.2 Ne 178-02).
O6opynoBaHue yueOHOTO KaOMHeTa:
— TMOCaJOYHbIE MECTa MO KOJMYECTBY OOYYaIOIIUXCS, C YYETOM KOJIMYECTBA
Mect s aun ¢ OB3;
— pabodee MecTO MpenogaBaTeis;
— KOMIUJIEKT Y4eOHO-HArJISIAHBIX TOCOOMH U TJIaKaTOB [0 MAaTEMAaTHUKE;
— KOMIUIEKT TEXHUYECKON TOKYMEHTAIlUU, B TOM YMCJIE TACIopTa Ha CPeACTBa
00y4eHUs, HHCTPYKLIHUHU 10 UX UCTIOIB30BAHUIO U TEXHUKE O€30MaCHOCTH;
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— ydeOHas AOCKa;

— Ppa3oaTouyHBIN MaTepHa;

— TEXHUYECKHE CpelcTBa OOydYeHHs: KOMIBIOTEp C  JIMIICH3HOHHBIM
POTPaMMHEIM 00eCIIeYeHUEM, MyJIbTHMETUA-TIPOSKTOP.

Jlist peanuzannu 00pa3oBaTesbHON TporpamMmel 11 i ¢ OB3 B komtemxe
oprann3zoBaHa Oe30apwepHas cpena. [list oIl ¢ HapylieHHeM ciiyxa B KaOWHeTe
NPEeIyCMOTPEHO HaJW4YWe ayJAHOTEXHUKH (aKyCTUYCCKUN YCHUIIMTETh W KOJOHKH),
BUJICOTEXHUKU (MYJIBTUMEIUUHBIA TPOEKTOp, WHTCPAKTUBHAS JOCKa WU
TEJIEBHU30p), TOKYMEHT-KaMepBhl.

B mpomecce ocBoeHus mporpamMmbl  0011€00pa3oBaTeNbHON  yueOHOM
JUCHMIUIMHBL «MaTtemaTtuka» CTYJEHTbl HMEIOT BO3MOXXHOCTb BO3MOKHOCTb
J0CTyNa K 3JEKTPOHHBIM y4eOHBIM MaTepuajaM MO MaTeMaTHKE, UMEIOLUIUMCS B
cBOOOMHOM JocTymne B ceTu VHTepHeT (2MEeKTPOHHBIM KHHUTAaM, MPAKTUKyMam,
Tectam, matepuaiam EI'D u ap.).

4.3 KaapoBoe odecnieueHue

TpeGoBanug K KBanu(UKAIMM MEJArOTMYECKUX KaJIpoB: peanu3anus
aJanTUBHOU paboueit IIPOTPaMMBbI «Maremartnkay oOecrieunBaercs
NeAarorndyecKuMu KaJipaMu, UMEIOLMMHU BbICIIee 00pa30BaHKUE, COOTBETCTBYIOIIEE
npodpuiaro  mpenojaBaeMol  nucuuiuidHbl.  [IpemogaBatenu  mosyyaroT
JIOTIOJIHUTEIbHOE MPO¢EeCCHOHaIbHOE 00pa30BaHME MO IMpOorpaMMaM IMOBBIIICHUS
KBATM(PUKAINKA, B TOM YHUCJIE, B paMKaxX MHKIIO3UBHOTO 00Opa3oBaHusi HE pexe |
pa3a B 3 roja.

4.4 Y4yeOHO-MeTOANYECKOE O0ecniedeHre Y4eOHOM TUCIUIIINHbI
YuebHo-meToanueckoe odbecredeHrne 00yuyeHusl BKIIFOYAET MPEeAoCTaBICHUE
y4eOHBIX MaTepUaioB B pPa3IMUHbIX (Qopmax, aJalTUPOBAHHBIX IS JTaHHOU
Ho30sorM4eckoil rpynnbl. [Ipu mpoBeneHMM y4yeOHBIX 3aHATUNA HCHOJIB3YIOTCS
MYJIbTUMEIUMHBIE KOMILJIEKCHI, JJIEKTPOHHbIC YYECOHUKM M YydeOHbIE IMOCOOus,
JIMCTAHIIMOHHBIE 00yYaroIie KypChl, aIalTUPOBAHHBIE K OTPAHUYCHUSIM 3I0POBbS
oOydJarommxcs.
YMK no OV]] «MaremMarnka» B paMKax peaiu3aluM aJalTUPOBAHHOU
o0pa3oBaTeILHOM MPOTPAMMBI BKIIFOYAECT:
— MY K npakTH4YECKUM 3aHATHUSM;
— MY k CPC (c yueToM HO30JI0THYECKOM TPYIIIbI);
— KOC o OY/] (c yueToM HO30JIOTHYECKOM TPYIIIIbI);
— Kparkuit kypc nekuuii;
— COOpHUK KOHTPOJIbHBIX padoT.
Peamuzanus OVY]] «MaremaTtukay Tak»Ke MPEAIOaaracT HCIOJb30BaHUE
AJIEKTPOHHBIX YYEOHBIX MAaTEPHUATIOB, Pa3MEIIEHHBIX HA 00Pa30BATEILHOM MOpTaJie
xosuteka https://onlinevkuint.ru/login/index.php
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OOyuaromuecs ¢ OrpaHUICHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI, B OTIIUYHE OT
OCTaJIbHBIX, UIMCIOT CBOU CHENU(DUICCKHE 0COOCHHOCTH BOCIIPHUATHS, TIEPEPaOOTKU
MaTepHualia, BBITOJHCHHS MPOMEKYTOYHBIX M MTOTOBBIX (POPM KOHTPOJISI 3HAHHIA.
Y4eOHO-METOAMYECKIE MaTepHAIIbI JJI CAMOCTOSITSIILHONW pabOThl 00YYarOIIUXCSI
U3 4YKCJIa WHBAIMIOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSAMH 3J0POBBS
NPEOCTaBRISAIOTCA B (hopMax, aJanTHPOBAHHBIX K OIPAaHHUYCHHSIM HX 3J0POBbS U
BOCIIPUATHS HHPOPMAIIHH:

OJ1 IUY C HAPYUWEHUAMU CIVXA UHDOpMAYUs NPedOCMABIAeCsL:

- B IIeUaTHOU (opme;

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

4.5 UnudopmanuonHoe odecriedyeHue 00y4eHus

OcHo6Hble UCMOYHUKU:

1. AnreOpau Havasa Maremarhyeckoro ananusa.l0-11 kaccel
y4eOHUK it 0011e00pa3oBar. yupexxaeHui : 6a30Bwiif 1 yriayosn. yposuu / [1. A.
AmumoB u [1p.]. - M.: IIpocBemenue, 2017. — 463 c.

2. bammakoB, M. . MaTeMatuka : ydeOHUK JJI1 YUPEKIECHUN Hay. U
cpen. pod. obpazoBanms / M. U. bammakos. — 9-e¢ u3a., ctep. — M.: Akagemus,
2017 - 256 c.

3. bammako, M. W. Maremaruka. COopHUK 3amad MpodUILHON
HaIpaBJIEHHOCTH: yuel. mocodue sl yupexxaeHui cpes. npod. odpazoBanus / M.
. bammaxkos. — 4-e u3a., ctep. — M.: Akagemus, 2019. — 208 c.

4, I'eomerpus. 10—11 xmaccer : y4eOHMK i1 001mIeoOpas3oBar.
yapexaeHuil : 6a3oBwiii U yrayon. ypoBau / [JI. C. Atanacsu u ap.] — M.:
[Ipoceemenune, 2017. — 255 c.

/JlononnumensvHvle uCMOYHUKU:

1. boromonos, H. B. Ilpaktuueckue 3aHaTHS TO MareMartuke: y4deO.
nocobue. — 4-e. uzn., crep. - M.: Beicnr. mik., 1999. — 495c.

2. Hanasia, A. A. Matemaruka: yueOHuk /A. A. JlanasH. - 3-e uza. - M.:
®dopym, 2011. — 544 c. - (ITpodeccuonanbHoe 00pa3oBaHUE).

3. Hanasu, A. A. COopHUK 3a/1ad M0 MaTeMaTuke: yueOHoe mocodue /A.
A. Hapasu. - M.: @opym: UHOPA- M, 2011. — 352 c. - (IlpodeccuonansHoe
oOpazoBaHue).

4, Hanko, I1. E. Beiciias maremaTuka B 3aj1adyax U yNpaKHEHHsIX. B 2 4.
Y.1 /II. E. dauxo, A. I'. ITorios, T.5I . KoxkeBaukoBa.— M.: Bricas mkoia, 1999.
—304 c.

S. Hanko, I1. E. Beicinias matremaTuka B 3aJa4ax ¥ ynpaxHeHusx. B 2 u.
Y.2 /II. E. danko, A. I'. ITonos, T.51 . KoxxeBunkoBa.— M.: Beicimas mikoia, 1999.
—416 c.

6. JIucuukun, B.T. Marematuka: yue6. mocodue ans rexuukymoB / B. T.
JIncnuxmn, U. JI. Conoseitunk. — M.: Beicm. mik., 1991. — 480 c.
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5. JUCT UI3SMEHEHUWH U JIONIOJTHEHU I, BHECEHHBIX B PABOYYIO

ITPOTPAMMY

H3menenne B pa3esie/myHKTe

HOMep, HaumeHoeaHue

BbLJIO

CTAJIO

N3MeHeHUs1 BHECEHDI !

JlaTa BHeceHUs] U3MEHEHHUI: « »

doacHocmv, @HO nuya, enecuieco usmeHeHus
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