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MONCHHATE IBHAH 3AINNHCKA

Padouas nporpamma vyedHOro Kypea «Auredpd B HAYLIE MATEMITHHECKOID
ananHan 0a3080M0 YpoBHA And obyvarowmxes 10 —[1 knaccos paspaborana ua
pcHose QejlepanbHoro rocy 1apcTBeHHOTD DOPaI0BATEILHOTO CTAHIAPTE CpeiHero
ofllero  o0paIoBaHus, ©  Yu4éTOM  COBPEMEHHBIX  MMHpoBLX  TpeGoBaHui,
MPEABABIACMLIN K MATEMATHYECKOMY 00pazoBaHuio, # TPUIHUKHA poccHilckoro
ofpasosadus. Peannsauus nporpammel obecrnieuynsaeT OBIAIEHIe KTOHEBBIMH
KOMIETEHLUMAMH, COCTABNAIOUIMMHE OCHOBY [A7A CAMOPAIBHTHN M HETIPCPLIBHOIO
obpazoBatui, UeNOCTHOCTE ODILERYILTYPHOTO, AHYHOCTHOTY i [103HRBATENLHOTD
PAIBHTHA JIMYHOCTH ODYHAIOWKXCH.

HEJAH H3YHEHHS YUHEBHOTIO KYPCA

}":}"]'3':: ".-*"i.']l"fﬁpﬂ H Ha4ald MATeMaTHYSCROTO SHAAHIAY ABAHCTCH OJHHM H3
HaAHDOIEe THAYHMBIX B NparpaMMe CTtlplLlEfl HEKOS B, MOCKOILKY; © OAHOH
CTOPOHBL, OH ODecrnevnBaeT MHCTPYMEHTANLHYID 0a3y IR M3IYMCHHA  BCEX
SCTECTHEHHO-HAY YHLIX KYPCOB, & C ApYFOR CTOPOHLL (OPMUPYET NOTHYECKOE |
HﬁI;'TFﬂHTHDE MBILTEHHE YHAUIHXCA Hd YPOBHE, HeaOXOAHMOM (118 OCROCHI
Eypeos  MHQOPMATHRH, OOUWECTROIHAHMA, HCTOPHH, cioBecHoCIn. B pavkax
JAHHOTO KYPea YYallHecd OBIAACBANYT YHHBEPCANLHBIM S3WKOM COBPEMEHHOH
HAYKH, KOTOPas QopMYIHPYET CBOH JOCTHXEHHA B MATeMATHHCCK O (hopme.

Kype anredpsl 1 HAYAN MATEMATHYECKOTO AHANNHIA 3aKIA0LIBACT DCHOBY LA
YONCUWHOID  OBTAACHHY  JaROHAMH l[-!ill'ﬂih'i[, XHMHH, OHONOIHE,  OHIMAHMA
OCHOBHBEIX  TEHASHUHI  IKOHOMMEH M ODWECTBEHHOI  WIiHH,  NoIBoiger
OPHEHTHPOBATECH B COBPEMENHBIX UHQPOBLIXN H KOMNBIOTEPHBIX TEXHOIOIHAX,
VBEPEHHO HCIOOBIOBATE MX B NOBCEIHEBHON ®W3un, B Towe ppess OBlaneHHe
abo TPAKTHRIMH  H  JOCHYCCKH  CTPOrHMH MATEMATHHECKHMH  KOHCTPYRUHAMN
PAiRHBEAET YMEHME HAXOIHThE 3AKOHOMEPHOCTH, ODOCHOBLIBATL HCTHHHOCThL
YTBEpa AeHNS, HCNOILIDBATH 0BO0IIeH e W KOHKEPETHIZLHED, '.{L_:u:.‘l]'l;il:'llpr.r]ii-llilsu H
dHAMOrHKD, lpﬂpndl[p}'t"l' KPEATHBHOEZ H KPHTHYECKOE MBIULTCHNE B xone HIYUCHHA
i.L"IFEﬁr.II:-I M HAYAT MATEMATHMOCEOND IHANHIE B L‘I:‘ipljlr_'rl LK e YHAEUIHECH
FIOEN ST HOBLIA  ONLIT PEIICEHHA  TIPHEIAAHLIX 34084, CAMOCTORTENLHOIMD
MOCTPOCHHA MAaTeMATHYECKHX MOeneH PEATbHBEX 1..'!1T’_'-"d.11|.1ﬁ H HHTEPIPCTALHY
NOIYHCHHEN PCLLICHHH, FHAKOMATCH C NPHMEpani MATEMATHHSCKHX
'IEIHEIH{J-"«H’:PHHETCH B IpHPpOAS, HAYES H B HCENMCOTBC, ©  BbLIAAKMOHMHCH
MATEMATHHCCKHMH OTRPBITHAMHKE H HX ABTOPAMEH,

H}'FI'L' O0AaAeT FHAMHTSABHBIM  BOCTHTATELHBIM MOTEHIEHA 1M, HI:.I-'J'uphi:ii
peainsyercd kax depes yviedHwid matepuan, cnocoleTBy KMUHA GopMHpOBAHHIO
HAYHHOTO MHPOBOIIPEHHA, TdK H “eped EETE[J.IH:IWHF.'}' }"[Eﬁilﬂlﬂl JACATSNBEHOCTH,



TPe0yHLLEH CAMOCTOATENLHOCTH, AKKYPATHOCTH, POAOERHTE I LHON
KOHUCSHTPaUHH BHHMAHHA H OTBETCTBCHHOCTH 33 NOANVUCHHEBIH PeiyILTAT,

B ocunose MeTOAMKM ODYYEHHA anredpe H HAYANAM  MOTEMITHUECKOTD
FHANWIA NERNUT JeATeIbHOCTHbIH NpHHUHIT {'Il[.]l'_'-"'-IEHIlJI.

Crpykrypa Kypea « AnreGpa ¥ HAYANA MATEMATHYECKOID AHATHIAY BRIIOYAST
CNEAYHMIHE COAEPHATENbHO-METOINHECKHE JMHHHH. «MUcia M BRIMHCASHNAR,
wDyvuruun W rpadwkey,  «Vpaswenus wm Hepasencrsas,  «Hauana
MATEMATHYECKOTO  adanuian, «MuokecTBa W JorHkas. Boe ocHOBHBIE
COOCPEaTEAbHO-METOAHYECKHE JHHHH HIVUAIOTCH Ha NPpOTAECHEN  ABYX T
ODYYeHHHA B CTAPIWIEH KON, eCTECTBEHHO JONOIHAR APYT APYTd W NOCTeN¢HHO
HacklladCh  HOBLIMH  TEMAMH H  pPaziciasi. ,“.ltlll-ll:-l.ﬁ EYPe HBTHSTOR
HHTETPAaTHBHEIM, NOCKONBEY obkeaHHAeT B cebe COOSREIHHS HECKRILKHY
MATEMATHHCCKHX AHCHHIIHA: anredpa, TPHIOHOMETPHA, MATCMATHICCKHR AHRITHE,
TEOPHA MHO&ACCTE W O [ MEpE TOId Kak YVHALNIHECH ORI BIARY Beé Donee
HIHPOKHM MATEMATHHYCCKHM HANNapaToM, ¥ HHX NOCHCI0BEATE I RHO IFFDFMHP}'E‘TEH H
COBCPILIEHCTBYETCH  YMEHHE  CTPOMTE  MATEMATHHECKYI)  MOIS1L  PEibHOM
CHIYALMM, NPAMEHATE 3HAHWA, NONYUEHHBEe B Kypee «Anredpa n Havana
MATEMATHYCCKON AHANHIAR, LA PEIUCHHA CAMOCTORTSIBHO L'l.ljll.?|f'.'~!|':.'.-Illj‘.lUJiEl;HHUﬂ
MATEMATHHECKOH 331841, 4 3aTem HHTEPNPETHRORATE IOy HEeHHEIN Py ILTAT,

CofdepmaTeibHO-METOAHYECKAN JHHHA «HHcia W BeIMUCICHISY JaBCPILIaLT
WPMHPGMHHE HABBLIKOB HCTIONLIOBAHHA ACACTEHTENBHLIYN HHCEN, RO TOPRE Db
Ha4aTo B OCHOBHON wWwrone, B ‘-'.‘TEl]:'Ll-FEﬁ wKote ocoboe BHUMANHE YIeIReTCH
(POPMHPOBAHKIG NPOMHLIN BLIMHCAHTEABHLIX HABLIKOE, BRUOMZIOUHK B cedd
HCTTOJIB30BAHHE  PAOTHYHBIX 1'.|J-l)ph-l JANMEH  ACACTBHTAABHOID Y HC, YMEHHR
PAHHOHANTEHD  BLITTOIHATE NeHCTBHA C HHMHA, A€A0Th NPHERARY,, GLEHHBEATE
peavibTdT. DOyUZIOIHeCR NOAVYHAKOT HABBIKH  NPHOIMEISHIEY  BLIMHCISHHIA,
BLINOIMHEHHA JeRCTBHH ¢ YHCAAMH, JANHCAHHBIMH B l.“'lHHJUI}'I[HUfI 1.|mme
HCNONBIDBAHISE M:ITEMHTH'-IECIiI{F. KOHCTAHT, OLEHHBAHHA YHCIOBLIY BLIPLASHUAH

JuHns «YpasHeHus W HEPABEHCTHAD PeAIHIVETCH HE [POTHKCHHE BLEID
o0yHeHUs 8 crapliel mr-:ui,{:, MOCKOJIBKY B KaHAOM  pasiene npolrpaMsbl
MPEAYCMOTPEHD PelieHHe COUTBETCTBYHHLMK 3aaan. OBy umnInecy OB e HaRYT
PATIHMHBIMA METOOAMH PEIEHHA UENBIX, PAUHOHATbBHBIN, HPPALHOHATBHBIX,
NOEA3ATENLREBIX,  JOFEpH ¢l."'-'l H‘-E.ECHHK H TPHIMOHOMETPHYSCKH A YRIBHECHH i,
HEPABCHCTE M MX CHCTEM, TTOMYHCHHBIC YMEHMS HCNOABIVIOTCR IIPH HCCIEA0BAH Hil
(hvHKUMIE ¢ NOMOWEBIO NPOHIBOAHOR, PELICHHMH MPUEALAHLIX 3404 H 30484 Ha
HAxXQ#ICHHe HAHOONBLIIHX W HAMMEHBIUMX  IHAYeHuil PYHELLH. Hanmnan
CONCPAATE/BHAR  AHHMA BEIIOHAET B ceDA  Takme  (OPMHPOELHNE  YMEHIHH
BLOOAHATE pacyuéTal no (Gopmyaam, NpeodpasOBAHNA UeIbIX, PULHOHKLILHEIX,
HPPAUHOHANBHEX W TPHIOHOMETPHUYECKHX BBIPAKEHKWI, 3 TAR#¢ BRIPAKSHHH,



COOep#ALMX cTeneHd M norapudmel. baarojaps wivyennio wirebpanyeckoro
MATEpHATa  [IPOMCXOIWT  JanbHeiflee  paiBHTHE  ANTOPHTMHUYSCKOID M
A0CTPAKTHOTD  MBILINEHHE  YUAMIHXCA, QOPMHPYIOTCR  HABLIKN ¢y KTHEHBIR
pAcCYRAeHA,  palotel € CHMBOJBHBIMA hopmani, MpedCTas/IeHHA
FAKOHOMEPHOCTEH W JABHCHMOCTEH B BHMAC PaseHCTs W HepaseHeTs, Anrebpa
npenataraeT  WpuperTHEHBIE HHCTPYMEHTBl  UTA  PELIEHHA  TIPARTHYECKHN W
ECTECTBEHHD-HAYYHBIX 34044, HAIMALHO AEMOHCTPHPYET CBOW BOIMOWHOCTH Kak
ATLIKA HAYKH.

Conepwarenshio-MeTognueckan  nuHui  «DyHKUMN W rpadakuy»  TecHo
NEPENNeTaeToN ¢ APYIHMH JAHHHAMH KYPCA, NOCKONBKY B KaKOM-T0 cmBicie aad
NOCIE10BATE IbHOCTh HIYUEHA MaTEpHALA. Hayuenne CTENEHHOIT,
NOKA3ATENLHON, TOrAPHHMHHMECKOH H TPHIOHOMETPHYECKHX (Y KL, HX CBOHCTB
M rpaduKoB, HCNoNE3oBANHE DYHKLMA 118 PelUeHHA 3a/Iaq Wi Ipyrux yuehHbIx
j]FH.f;],!.'IE.TIJB M FI-!.':E_HI:.HEIH HHIHH TECHD CBAAHO Kak ¢ MATSMITHYCCRAM JHATH30OM.
TAK W C peleHuem ypasHenuit u Hepasencts. [lpu dtom Doabilioe sHpManne
VACASETCH (POPMHPOBAHHIO YMEHHA BRIPAKATh (POPMYIAMHA JABHCHMOCTH MUEHKIY
PATIHMHBIMA  BEAHYHHAMH, HCCASIOBATE NOAYYEHHLE @YHKULK. CTPOHTE HX
rpadipki. Marepsan 3Toil conepxaTenbHOd JHHMH HALCIeH HA PASBHTHE YMEHHN
W HEBBIKOH, NOSBOJASIOLHX BbIPAKATE FABHCHMOCTH MEHLY  BOAHYMHAMM B
paz/iHyHOR dopMe; AHAITHTHYSCKOR, MPafYeCKol W CHOBECHDH, Lro Hiy4cHHEe
EIlUE.':(.‘rﬁE".I'H}-‘L?"I FIE":I-BI-ITHH] E..I'ITDPHTMH‘IEC KO MBI ACH A, e LI IL"I-.':II-II.M.' I'H K
OOODIMEHNIO H KOHKPETHIALHH, HCNOILIOBAHHID aHAnOrHi.

Cogepscarensias THHHA «Havana MaTeMaTHUECKOro auaiuidas [o3B0IMeT
CYLUECTBEHHO PACLUHPHTE KPYI KAk MATEMaTHYECKHX, TAK M NPUEIATAHLIY 30084,
AOCTYIHBIX O0VHAIOWHMCH, ¥ KOTOPEIX TTORBIRETCH BOSMOKHOUTE MUCICI0BATE H
CTPONTE  Tpapukn GVHKLUKA, ONPEaeiATs HX HaHDONbLIHE W HAHMEHLIIHE
IHAYEHHA, BREYMYHCIATE FLITOMELELH [Lllﬂ__'g-"}'] H OOBEMEL TR, HAXOLHTH 'L'i'iﬂ[l'il'i."rll H
VOKOpEHUS  npoueccos. JlaHHas  CONemKATEIbHAN JIHHMA  OTKPLIBAST  HOBKIE
BOIMORHOCTH  NOCTPOCHHA  MATEMATHHECKMX  Modenell  pemibHLix  CHTYaiim,
HANOHCICHUS HAWIVMLICTO PELUEHMA B TIPHKENEAHBLIX, B TOM HHCIE COlMAIRHO-
IKOHOMMMECKHX, 1a1a4aX. JHAKOMCTBO C© OCHOBAMM MATeMariMeckoln dHaiInsa
Ejll]ﬂtﬂjc'l'ﬂ}'ﬁl |.‘H:1]BI-I'I'HI-{_} HGETFHICFHDJ'D, ti![_}P?n‘Eil;lbl{ﬂ-_ﬁf}l'H'-:H:L'HI'.H (RS I-'.IJ'{‘EL'IIFBJ'!'I:II._'E]
MBILLUTEHHA, (OPMHPOBAHHIO  YMEHWH PAcnoIHaBaTh  NPOARICHHA  S@KOHOB
MATEMATHREH B HIYKL, TEXHHEE H HCREYCCTBEL. &ﬁj-'qﬂll'lllliEUL'H FAHOKYT O
BbLIAWOILMXCA PEe3VbTaTax, MNOJYHEHHBIX B X0A€ PaiBHTHA MATEMATHREH KAk
HayKH, ¥ HX ABTOpax,

Cogepsareabto-mMetoandeckas Anana «MuomkecTsa 1 10rka» B OCHOBHOM
MOCBALEHE  MICMCHTAM  TEOPAH  MHO®ECTB,  [eopeTHro-MimAecTReHHLIC
NPEACTARNEHHA MPOHWIBBAKT BECh KYPC WKOALHON MATEMATHEM il NPCILIAranT



Haubosee YHHBEPCATbHBIA A3blK, O0bEIHHAIOUNE BCE patAeinl MATEMATHEN 1 e
NPHICKEHWIH, OHW CBA3LIBAOT PAIHBIE MATEMATHYECKHS ANCUHILIHHEL B @AHHOe
uenoe. [loatoMy BaHO 1aTh BOIMOWHOCTH LUKOIBHMKY AOHIMATL TEOPETHRO-
MHOKEC TBEHHBIA  A3BIK  COBPEMEHHON MATEMATHKH # WCHOILI0EATE €ro IUIA
BhIPAMEHHA CHOMX MBICTEH.

B Kkypce «Anredpa M Havana MateMaTHYECKOro aHaiiias [pUCyTCTBEYIOT
TaKAE LR HOEE MATEMATHYSC RO MOJIENHPORRHEE, EAOTOMC NP3 EAH L
CHOPMUPOBATE HABLIKH [OCTPOSHHA MOLETEH PeaibHBIX CHTVALMIL HCCISI0BIHNS
MTHY MOIEIel ¢ NOMOLBIO ANNapaTa aaredpbl W MATEMATHHECKOTD aHAH3a M
HHTEPIIPETALUNH NOMYYEHHBIX PEIVILTATOR, TAKHE 1AJaHNA BIACTCHBI B KAA WA
M3 FI'I’I.'SJL'.!IUB Il:IJUi]'.'I'-E.MM.bI, ItUEEﬂJIbI{}' BCC b ME'J'E]JH-UJI BYPed HEHTH RO JIEIIU.'II';!}'L"[EEI
AN pPeleHHa NpHKIadHb 3aday. [IpH pelueHun peaibHbiX MPakTHUECKHY 3a0aY
}-"-IE.IJ_I_HEEH PEI]:I]]!EHJI’J"I I[ﬂ.ﬁ."'l]'L'F,'_'I.EI'I'EJ'IhHl.']'l:.'TIJ+ VMEHHE HOEXONHT 'LIHLTIII’.J."..‘IE."PH{_}L“I'II,
abCTparnpoBaTees, HCNONLIOBATE AHANOrHK, 0DODWETE M KOHKPETIINPOBATE
npodnemy. JeaTenbHoCTE N0 (POPMHPOBAHHID HABBIKOB PCILCHHR MPHK/ILILHBIX
FA0AY OpPrafdiIyeTcH B I'I]'}ﬂLI;E'I;.'F.'E HAYHEHHA RBCSK TeEM h'}-']"lﬂ-ﬂ l:l..""|.'ll'|.,!'l-.:i|_'|'[1. H HAYDIE
MATEMATHHECKOTD aHANH3aR.

MECTO YYEBHOTI'O KYPCA B YHEBHOM ILTAHE

B ':r'q'E‘ﬁHL'rh'E (1J1aHe Ha HAYHMCHHS KYPEa H..".I!'t."ﬁphl M HAYMAT MATEMATHYSCKOT
aHanIa Ho Ga30BOM YPOBHE OTBOLMTCA 2 vacd B Hedemo 8 U waacce 0 3 vaca B
wedemo 8 |1 knacce, scero 3a Jisa roaa odyvvyerna — | 70 gyacoe.



COJAEPAAHHE YYHEBHOT O KYPCA
1 KJACC

Yneaa n spMHCICHUR

Paunonansieie uncna, OOBIKHOBEHHEIE W IECHTHUYHBIE 1pODH, NPOLENTLI,
OecKOHEYHLIE  MepHoANMeckHe  apobn.  ApHMETHYECKHe  onepauun ¢
PAUHOHANBHBIMH HHCTAMH, NPEOOPAIOBAHNA YHCAOBKX BRpaKeH . TTpuvenenne
Apodeil v NPOUEHTOR 118 PEEHHA NPHKNAIHBIX 34144 W3 PatiniisIy oTpacien
IHAHMWIT 0 PeaibHON Huanw, |

Heiicrerrensipie  4ucaa.  Paunonanenslie W WppauHoHAlBHbIC  YHCHA,
ApHpMeTHIECKHE ONepalMy ¢ AelCTBATENLHLIMKI aucnamu. [pubiwsénnme
BBIYHCAEHHA, NPABKIIA OKPYFACHNM, NPHENIKI W OLEHK peay IbTata BulHHeaeHnil,

Crenens. ¢ ueawM  noxasareneM. Crawaaproas  dopma sanueu
lerdcTevTeasHorg  9ucna.  Mcnonw3osanue noaxoumsuwen  popMbl 3anmucH
NeHCTBMTEALHLIN YHCEN JINA PEelIeHHA NPaKTHHECKHX 3a4avu ¥ [peIcTaRIeHn
NAHHBIX,

ApndMeTHYECKHH  KOpPEHb  HATVPAIBHON  CTEneHn Meficteuas ¢
APHDMETHYCCKHMH KOPHAMH HATYPAILHON CTENEHM.

CHHYC, KOCHHYC M TAHICHC YMHCIOBOTO APTYMEHTE. APKCHHYC. APKKOCHHYVE,
APKTAHIEHC YHCAOBOTO ApTyMEHTa.

VpasuenHa u HEPABCHCTE

TowpecTaa u ToWACCTEEHHBIE NPEoDPaIOBAHHA.

| lpeobpaloBanne TRHIOHOMETPHUYECKHK Bl Pamke Uil UcHoBHGIE
TPHIOHOMETPHYECKHE hOPMY B,

IIJ"IPHBHL"HHI::, HUFIEHL }']’Jﬂﬂl‘lEHHH HE‘PHE’E‘]Iﬂ'l'HU. Pl..'llll..'IlH.l..‘ HUYPaBe HE T,
Meroa nurepeanos,

Petienne uensix 1 ApoSHO-PALHOHANLHEX YPABHEHHA H HEPABCHCTH.

Pewenne HppauHoHATBHEX YPABHEHHI H HEPHRENCTER.

PeluenHe TPHIOHOMETPHYECKHN YPaBHEHHIT,

anHL"]IEHHE }'pEIBHI:HHﬁ n I'[E]:IHI!EI{UTE K P{;'JIIEHHIIJ MaTEMaTHHYeCKH X 3804y
H 38184 113 paiHdHLIX obaacTel HayKH M PeansHOl WHiHN,

Dynkunn w rpadgukn

Dyukuma, cnocodu  saganns  dyukuwn,  Dpadux  dyvakunn. Bianmiso
0DPaTHLIE HYVHKLHH,

ObaacTs onpeleieHnd 1 MHOKECTBO 3Hadennid GyuKkwnn, Hyan GyHkauu.
[ lposeny iy 3HakonoCToaHeTEA. YETHEIE H HENETHBIE v HELHI,

CrenenHan GyHKUNS ¢ HATYPANbHLIM H UeIbM Nokasateaem. LE cooiicrsa n
rpagmi. Usoiicrsa u rpadmk kopHa 7-0i cTEneHH,



TpuronoMeTpuyeckas OKPYMHOCTb, ONPENENCHHE  TPHIDHOMSTPHYSCKHR
VHELHE YHCNOBID apryMedTa.

Hamiaas MareMaTHHeckoro A ia

[locreosatensHocT!, CIoCoDLl HLAHHY NOCNENORATETBHOCTER.
MOHOTOHHEIE NOCTEIORATENLHOCTH.

APHIPMETHHECKAN H TEOMETPHYSCKAN Nporpectii. beckoneuna yOuBaonLHs
reoMeTprueckas nporpeccHs. CyvMa OeCKOHEYHD YOBIBAMMUEH reomMeTprYeckoi
NporpeccHH. mﬂlph'l}'ﬂﬂ CAOMAHBIX [IPOUCHTOR, Henoansiosanne Nporpeccii 114
PELICHMA PeabHBIX 34184 NPHEIATHOIO XapakTepa.

MuomecTRa B J0MHKA

Muowecrso, onepaudn Had MHomectsamu, Juarpamvesl Diinepa—DBenna,
IE]'JH-"JE'"EIHI'E TEOPETHEO-MHOMCCTECHHOID AMiapata 08 OHECAHHA PEANBHEIX
NMpoUeccoB i HBJIECHHHA, NPH PELICHHH 33044 W3 OPYTHX j-"-l.n.-"ﬁtlhlh NPCAMETOR,

Onpeneiende, TeopeMa, cneAcTBHe, Q0KaIaTe1LCTRED.

11 KJACC

Yucaa n Baancaenns

Hatypanunsie v ueasie yncha. [TpHIHaky JeinmocTs weisy uuce.

CTeneHb © pauMoHanbHbivM nokatateaem. CpofcTRa cTenenn,

Jdorapudy gnena. Jecatnudsle H HaTy paibaBe Norapuiml,

Vpasuenun u HepaBeHcTBa

[peotpasosanne sulpawennil, CONCPRALLHN NOraphiiMbl.

[peodpatopanne BuIPOKEHHA, COACPHAUINX CTENEHH ¢ PUlHOHATEHLIM
[TOEAZATETEM.

[Ipunepal TPUFrOHOMETPHYECKHR HEPABEHCTE.

[okalaTenbHble YPABHEHHS 1 HEPaBeHCTEA,

Torapuipunyeckie ypaBHEHHA W HEPABEHCTHA.

CHeTembl THHENHBIN YPaBHEHHI. Peluenne NpHKIaILy 1104 ¢ [MOMOLULBIO
CHETEMEB! J]IlHL’fIHLI,K Ypa EI-[EI-I.I-'IFI,

CHETEMBI H COBOKY THOCTH PAUMOHATLHEEX YPARHEHHA K HEPABCHCTE,

llpumenenne  vpaBHeHMWil, CHCTEM M HEPABCHCUTE K PeLIEHHIO
MATEMATHYECKHX 3a0d4 W 32084 W3 patiHuHLIX ODECTER HAVEW W peanbHoi
HHIHH,

Cyuxunn w rpadgun

@ynrunda.  [epnoamdeckne  dynxunn,  TIPOMEKYTEH  MOHOTOHHOCTH
dyngunn, Makcumympl 0 MEHEMYMBL QyvHEUHK, HawSoasimee 1 nanMedbiiee
IHAYECHHE BYHKELHN HA NPOMERYTHE,

Tpuronomerprteckne gyHEUMK, HX CBOHCTBA M rpadigiL,

lNokazatensHan u aorapupmuteckan GYHKUHH, HX CBORCTE 11 rpadimky.



Henonkiosanue rpaduros GyHKUHA Q1A PELUSHHA YpasHennl 1 JAHHeHHbIX
CHCTEM.

Henoassosanne rpadukos diyHKUKHA 108 HOCHeI0BAHNA  NPOUSCCOB 1
HBUCHMOCTER, KOTOPRE BOIHHKAIOT NPH PELICHHH 33584 W3 APVIHY YHeOHbIN
NPEAMETON ¥ PELTEHOR KHIHK.

Havaia Mmaremarnaeckoro ana/inia

Henpepsignbie gynkumun. Metos aTepsanos 418 pelueHHd HepaseHcets.

Hpowisoanan  dwHkund.  DeomMerpuueckuil 0 uniweckui oMblen
HNPOHIBOAHOMH,

[MponsBonube  aeMeHTapHbIX  yekuail.  Dopuyis  HAXOEACHHE
NPOHIBOAHONH CYMMbI, NPOHIBEACHHA W MACTHOMO (iyHKILHI.

[lpumenenne Npon3IBOOHONH K HCCASA0BAHMIO (YHKUNE HA MOHOTOHHOCTE W
amcTpeMymel. Haxomsaenue Hanbonsero 1 HARMEHBIIETD THAMCH I (Y HEWAW Ha
OTPEIKE.

lipusvenenne NpoWIBOAHON ANA  HAXOWASHMA  HAWIYHILETO PelleHHs B
MPUENLAHBIX  3A0a4ax, 108 ONPejeieHHA  CKOPOCTH  [POLeTcd,  JaJaHHOro
(popMy a0t K rpagikom.

[epsoobpainan. Tabnuna nepeooGpasHbix,

Huterpan, ero reomerpudeckiygit # gnsHueckHil cvnich Briynciaenne
nirerpaia no popmyie Howrona—JldiGnunna.

i



MLTAHHPYEMBIE PE3YJLTATHI

Cepoenne  yuebHoro npeamera «Matematukan  20amH0  00eCHeUHBATH
AOCTHIKEHHE Hi YPOBHE CPeIrero o0mero ofpasoBatus CHCAVIONIMY THYHOCTHEIX,
METAMPEAMETHRIX H NPEAMETHBIX ODPHIOBATENbHBIX PE3V/ILTATOR:

JHYHOCTHBIE PE3Y.IBTATHI

JIMMHOCTHBIE  PesyNBTATH  OCBOGHHA NPOrpaMmbl  ¥HebHOID  npeiMera
sMaremaTirar XapaKTEPHIYHITCH!

| pawmaanckoe BOCTIHTAHHE!

CHOPMUPOBAHHOCTEIY MPRKTAHCKON NOIMUHK O0YUAIOWCTOCH KUK AKTHBHOMO
W  OTBETCTBCHHOTO  HYACHAE POCCHHCKOro  oDIMeCTBa. (peiciamieHuem o
MATEMATHYECKHX OCHOBAX (YHKUHOHHPOBAHMA PRITMHHEX CTPYRTYD, SBASHMA,
npoueayp rpamianckoro  ofmecTsa (Bul0OPLL  OHPOCK 1 TP ),  YMEHHEM
BIAHMOICACTBOBATE C COUHANEHBIMH HMHCTHTYTAMH B COOTBETCTEHH € HX
PYHELHAME W HATHAYEHHEM.

[aTpHoruieckoe socnuTanne:

CHOPMHPOBARHOC TLHY POCCHICKOR TPAKAAHCKON HACHTHYHOCTH, YRAARCHIN K
MPOULTOMY it HACTOALLEMY POCCHACKON MATEMATHRH, LEHHOCTHLLM OTHOLIEHHEM K
JOCTHHEHEAM POCCHACKHX MATEMATHKOB H POCCHACKON MATEMATHYCCKON ILKOMR,
K HCNONBIOBAHHIO ITHN JOCTHHEHHH B IAPYTHX HAVKAX, TeXHQIOrHax, cpepax
FROHOMM KM,

HYXOBHO-HPARCTBEHHOTD BOCIHTAHNS:

OCOSHAH HEM AYXOBHBIX USHHOCTER POCCHHCKOD HAPOIL;
CIPOPMHPOBAHHOCTBHY  HPABCTBEHHONO  COTHAHMA,  ITHUECKOID  NOBEISHHA.
CEHIAHHOID C MPAKTHMECKHM NPUMEHEHHEM AOCTHKSHHA HAVKH 1 ICHTEILHOCTRIO
YHEHOT O, OCOIHAHHEM NTHYHOTO BEIAAA B NOCTPOEHHE YCTORMHBOI O Oy AVIIETO,

JCTETHMECKOE BOCTTHTAHHE:

WTETHHEOKHM OTHOWICHHEM K MHPY, BRIIOHYAA ICTCTHEY MATEMATHHECKNX
JAKOHOMEPHOCTEH, 00BEKTOR. Az, DELLEHHIE, PACCY A UCHIHA;
BOCOPHHMYHBOCTHIO K MATEMATHYCCKHM ACNEKTAM PALTHYHBIN BHAOE HCRYCCTHA,

DH3HMeCKoe BOCTHTAHNE,

CPOPMHPOBAHHOCTBIO  YMEHHA NPHMEHATb  MATEMATHUCCKHE 3JHAHWA B
HHTEpECax 300poBoro H BEIONACHOND ODPaIa WHIHN, OTBETCT BCHHOIO OTHOILICHHA
K CBOEMY 3A0PDOBLID (3A0POBOE NUTAHHE, COANAHCHPOBAHMLI POy 3aHATHIE M

OTABIXA, peryaapHas (hHIHYEC KAA AKTHEHOCT L ); frsHaeckoro
COREPILEHCTBOBAHMS, 1Py JAHATHRX CHOPTHBHO-0310POBHTETBHOT
JeATeNLHOCTLID,

Tpynosoe BOCHHTAHKE:



FOTORHOCTRIC K TPYIOY, OCOTHAHWEM UCHHOCTH TpyAMIOOHA, HHICpECOM K
PatiMutbIM - cepaM NPodeCcCHOHANBROR  JeATENLHOUTH,  CRAIAHHEIM ¢
MATEMUTHEON M €€ NPUIOKEHHAMMN, YMEHHEM COBEPILATL OCOIHAHHEIN BbIDOP
Oyaywed npodeccHn W peanM3oBBIBATE  COOCTBEHHLIE KIIHCHHLIE (1aHBI
TOTOBRHOCT LR H CNOCODHOCTBIO K MATEMATHHECKOMY uﬁp.‘iumﬂunm B
CaOMOODPA3OBAHMID HE NPOTHHEHHH BCEll WHIHM, TOTORHOCTLR) I 2KTHBHOMY
YHACTHIO B PEILEHHH MPAKTHYECKHX 3a0a4 MaTeMaTHUECKON HanpaBIeHHOCTH,

IKONOrHYECKoe BOCIIMTAHHE:

ChOPMHPOBAHHOCTEIO KOOI HYECKOH K¥IBTYPBL, NOHHMAHHCM  BIHHHUA
COUHATBHO-IKOHOMHMECKHX NMPOLECCOB HA COCTORHHE NPHPLIHON 1 COLBLIBHON
Cpedsl,  OCOTHAHHEM  r0DANBLHOIO  XapakTepa  JKOAOIHMCCENN  npobieM;
OPHEHTALMEN 1N NPHMEHEHHE MATEMATHHECKHX THAHHI IR PELUICHHA 380184 B
ODJACTH  OKPY®AOUWEH CPeabl, NAAHHPOBAHHA NOCTYNIKOB #  OUSHKH  HX
BOTMOAHBIX NOCASACTENA 118 OKpyIKaoen cpebl,

Lennocin HayuHoro nosHaHKA!

L‘EI]HPMIIPIJH—H.HHUETE.I{'I MHPOBOFIDEHHA, COOTHETCTEYIMLET( COBPCMEHHOMY
YPOBHIO  PasBHTHA  Hayk¥ o OOWIECTBEHHON  NPaKTHEN,  [IOHHMAHHEM
MATEMATHYCCKOR HAVKH KAk Cepbl 4ENoBeveckoil JenTelbHocTH, JTaos ed
PAIBHTHA H 3HAYHMOCTH A PAIBHTHA UHEHIHIAUHH, ORIQACHHCM  SILIKOM
MATEMATHKH W MATEMATHYECKOH KYNbTYPOH KAK CPeICTROM [OTHAHMA MHpa;
FOTOBHOCTLI0 OCYILECTBAATE MPOSKTHYIO M HCCNEAOBATENLOKVIO JEATeNhHOCTD
HHAWBHAYQILHO H B IPYRnNe,

METATNPEIMETHBIE PE3Y ABTAThI

Metanpeamernme pesyabTaThl OCBOCHHA NPOrPaMMbl vuedHOro npeamMeT

uMaremaTinkan XAPAKTEPHIYHITCA OBTALE HHCM YVHHDEPCATBH LML
SR a e T M ENCEURMN, FHUWEEROL LB MRV N G SR AL
DEUCELRAL, VHUBEPCATEHAMU PESVASMUSHbIMU ST MBI,

1} Vuwsepearsnsie  nomHaeamensusle  O2iicmens.  oOCCHedlsaom

-I',JJ-I'_TJ{J.HHE.?'I'M{HHlE Gazoenix KOJHHIMUERGLIY BRI IH}J'HLJJ!JM',!.'J.'L‘L'H NEOO N HE
MERIOUOR  NOTHAHUA  OKPVICCIOWEZD  MEPA.  APLMENEHNE  MICHYECKI,
HCCTEQOBLMETBCKIN OREPAYIT, YMERUT padomamb & wniopuan e

basosele 1ornyeckie nefcTensg:

*  BLIABIATE H NAPAKTECPHIOBATE CYLUECTBEHHLIC TTRHIHEKN MITEMATHHECKHY
ODBEKTOB, NOHATHA, OTHOWEHHA MEAILY HOHNTHIMI, (HOPMYIHPOBATE
ONPeACNeHHA  NOHATHH,  YCTAHABIMBATE  CYLUCCTHCHHLITT  NPHSHEK
KABCCHIHKALMN, OCHOBAHHH A8 0BOOIIEHHA W CPABHCHIN, KPHTEpHM
NPOBMIHMOND AHLIH3a;



BOCTIPHHAMATE,  (OPMYZIHPOBATE M npeolpaloBLBaTL  CYHLICHIA!
VTBEPAHTENBHLIE M OTPHUATEAbHBIS, CANHHYHBE, YacTHbic # obume;
VCIOBHBIE;

BRISBAATE  MATCMATHUYECKHE  JAKOHOMCPHOCTH,  BIIMOCBAIH &t
NPOTHROPEYHA B (aktax, JaHHBIN. HAGMACHUAX o YTEEPRISHHAX]
(peanarate  KPHTEPHH A4 BHIABISHHA  JAKOHOMCPHOCTER R
HPOTHBOPEYHIL, ,i'

ALNATh BhIBOIALL ¢ ch{1.nh}€inaHtier~a IAKOHOB [MOTHEH, Je/IVKTHEHbIX M
WHAVETHBHBIX }-anamm1i:ﬂﬁﬁ. YMOFARTFOUEHHH N0 AHANO!HH;
NPOBOANTE  CAMOCTORTENBHD NOKAIATENbETEA MATEMITHHECKITK
YTBEPHACHHA (MPAMBIE HLOT NPOTHBHOIO), BLICTPAHBATE APy MEHTRUHIO,
NPHEQINTE NPHMEPEL W KOHTPHIPHMEPB ODOCHOBLIEITL CODCTBEHHBE
CYHACHHS W BRIBOJLbI h

BRIOHPATE cnocod pellends vuedHON 3a1aud (CPABHMBATL HECKONBKO
BAPHAHTOB PEILCHHN, BLIOMpaTh Haubonee noAXOASUIMT ¢ Vu&rom
CAMOCTOATE/IBHO BBIACICHHBIX KPHTEPHER ),

bazossie wecnen0BaATENbCKHE JEHCTEHNA:

HCAQIBI0BATE BONPOCK KAK MCCASIOBATENLCKHA HHTTPYMENT NOIHAHMA:
(POPMYTHPOBATE  BONPOCL, (PHKCHPYIOUIHE TIPOTHEOPEYHE, Npodaemy,
YCTAHARIHBATE  HCKOMOE W faHHOE,  (QOPMUpOBATL  THIIOTEIY,
APIYMEHTHPOBATE CBOIO NO3HLHKY, MHCHHE]

MPOBOAHTD CAMOCTOATENRHO CIUIAHHPOBIHH LT IKCTIEPHMEHT,
HECNEIOBAHHE o }’E'FH.HUE.."IE HUH Ell:l‘.lﬁf HHOCTeH METEMATHHSU KGO
O0bCKTA,  ABASHHA, TIPOLECCA. BRARIEHHIO JABHCHMOCTER  MEWI
ODBEKTAMH, ABACHHAME, NPOLECCAMM;

CAMOCTOATENBHO (POPMYIMPOBATE OBOGIUISHHA 1 BBIBOAKL 110 PEIVIIBTATAM
NPOBEAEHHOTD HADMOAEHHA, HCCHCAOBANNA, OLUEHHBATL JOCTOREPHOCTE
(0¥ HEHHBIN PeIvILTATOR, BHBOAOE K 0DODIEH i

|'IPI.J'rHﬂ'!HF|rDBE'ITI: BOIMOMEHOZ PAIBHTHS [pOUSCCl, 8 Tawhe BBIIBHIATb
NPeUIOA0KEHHA O er0 PAZBHTHH B HOBBIX VCIOBHAX,

Padota ¢ nudopmauneii:

BBIABAATE ACQUUNTEH HHGOPMALIAK, JaHHLX, HeoBXOANMLIX U8 OTHETE
HAl BOIIPOC M /718 Pelliel s HIaqn:

BROHPaTE  HHOPMALMIO W3 HCTOMHMKOR  PamiMqHbix  THOOG,
AHATHIHPOBATH, CHCTEMATHIMPOBATE H HHTEPNPETHPORITE HHQOPMALITIY
PASIIMYHBLX BHIOE W (DOPM NPELcTasIeHus;

CTRYKTYPHPOBATE HHPOPMALMKY, NPEACTARNATE 8f B PaliiHbIN hopmax,
HWILTHOCTPHPOBATE FPafHYUCCKH;



2}

OLUEHHBATE  HAAEKHOCTH HHPOPMALIHK e CAMOCTOSTENBHO
COHIOPMYTHPOBAHHEIM KPHTEPHAM,
Viusepearehsle  KOMMYHRKAMUEHUNE  Oelomens.  Doecnesneaion

t'i'ltNUP.-HHIPM?HHHEJ(-'ﬂ?b LOHOLThHBIX HOBSTEOR !'J'-I'EL"-!HHJH"H.\.‘;'H
Obinedme:

BOCIPHHHMATE  H IIZ]]D[.‘IIM}-'.'IHPL'IHEII b EVHEIACHHE H COOTBESTOTEHM  ©
YCAOBHAMH H LEeTaMH ODLIEHHA. ACHO, TOMHO, PEMUTHD BRIPAWITR CBOKY
TOHEY 3PEHHA B YCTHBIX H NHCEMEHHBIX TEKCTAX, JABATL HOACHEHHA NoO
KOV PEIIEHHA JAOAYH, KOMMEHTHPOBAT [ONIYYCHHBIF Pety ILTaT]

B XO/¢ 0DCYHJIEHHA JAAABATE BONPOCH N0 CYLECTBY 00CY#1aeMOl TeMbl,
I‘iIIZ'H.'Iﬁ.IIEME-L PELIAEMOil 331841, BEICKAIBIBATE W/CH, HALLACHIILE HA TOHCK
pPellcHHA CONOCTABNATE CBOH  CYHMICHHA C© CVAIACHNIMH  JOpYIIX
YYACTHHKOR AHANora, oDHapYHRHBATE PARINMHE W CXOJICTBO NO3HUHA B
KOppekTHOH opme GopMyInpoBaTh pA3HOMMACKHE, CBOM BOAPWKCHNS,
NpeacTABIRTE PEIVIBTATEI PelEHHA IAOAHH, IKCTTCPHMECHTA,
HCCASA0BAHNWA, MpoCKTa; CAMOCTOHTEIBHO BRIOHPATE lepn.:u‘r
BhICTYIUIEHHE C YHETOM 30084 NPE3eHTAlHK 1 ocoDenHocTell ay TNTopiN.

EﬂTP}-‘II FHHHESCTEO!

3)

IMTOHHAMATH H HETIOW I B3OBATER MPERMY HIECTRA KOMAH AHOMH H
HHAHEHAYANLHON PadoTsl NPH PELLEHHA YHeOH X 32184 TPHHHMATE LElib
COBMUCTHOH  ACATEIABHOCTH, NJAHHPOBATE OPIAHMALHIY  COBMECTHOM
PadOTH., PACIPEACARTE BHAL PADOT, NOTOBAPHBATECA. OOCYHLATE IPOUCCE
H PEIVILTAT padoThl; 00OBGILATE MHEHHA HECKONBKHX J1H01e:
YHACTROBATE B MPYNNOBLLX hopmax paboTel (0GCyRaeHHA. 00MEH MHEHHI,
«MOIMOBLE WITYPMBIY W HHBIE), BRINOJAHATE CBOKY YacTh padoTel o
KOOPAHHHPOBATE CBOH JCHCTBHA ¢  JPYIHMH  HJISHAMH  KOMAHABL
CUEHHBATE KAYECTBO CBOEIO BKNANA B ODLIMH MPOAYKET MO KPHTSPHAM,
COOpMYTHPOBAHHEIM YHACTHHRAMMK B3aUMOACHCTENA.

Viuwsepeainioie PESJIRMUEH b DEHCITELR, ISR TR

flllrjul.l'l.Hh’ﬂriri.‘.‘-’rm' CHBI T RLY ¥ CIMCTHOEOR L NN N BIY FGEd SN T .,
CamMoOpranuIamus;

COCTABNNTL MIdH, ANTOPHTM PEIUSHHA 313U, BLOHPATL Crnocol pelieHns ¢

}"'IETUM MMCHILLEHXCH FEE_}'FH:DH H cODCTBEHHBIX BOIMO W HOCTEM, dPryMeHTHDORETR
H KOPPERTHPOBATL BAPHAHTE! PELUEHHA © YUETOM HOBOR HHDOPMULLI.
CaMoKoHTPOIL;

BAAAETL HABBIKAMH NOIHABATEN LHOR PL’I']:I.'EEICL'HH Kk OCDIHAH N
COBCPILIACMBIX .'Ifﬁ ETEHH H MBICIHTCNbBHBIX I|PL'[I.I..'!L'L'I'.'H!. HX Py ILTETOR,
BARACTE  CHOcODaMK CAMOMPOBEPKH, CAMOKOHTIPOAR [Opouecca o
PEINVINBTATA PCLICHHA MATE MATHYECKOH 3aasH;



¢ NPEABHAETH TPYAHOCTH, KOTOPBIE MOIYT BOSHHKHYTh MPH  PELUCHIH
FAAHH, BHOCHTE KOPPEKTHERI B ICATENLHOCTLE HA OCHOBE HOBBIX
OOCTONTENLCTE, JAHHLIX, HAAOCHHEIX OWIHGOK, BLIABTEHHBIX TPVAHOCTEN;

*  OUEHNIBATL COOTBETCTBHE PEe3YALTATE WEAH H  YCIOBHAM, ODLACHHTH
IPHYHHEL JOCTHRCHHA HIH HEJOCTHACHHA Pe3yIbTATOR NeRTeIBHOCTH,
HANOJHTH OLUHOKY, AaBaATE OUCHKY NPHOBPETEHHOMY OIBITY,

NMPEAMETHBIE PE3YJIETAThI

Ocioenne yyebroro kvpea cAnrebpa 1 HaYaNa MaTeMaTHYSCKOID SHANM 3N
Ha YPOBHE CpelHero oDWero oOpaloBaHWA JO/KHO ODCCICUHBATE JAOCTHHEHNE
CHEAVIOUIHX TPEIAMETHLIX OOPAIOBATENLHBIX PEIVILTATOR,

10 KJACC

YUnena n Beiviuciaenus

OneprpoBath NOHATHAMM:  PALHOHATBHOE W ACACTBMICILHOE  unCIO,
ODLIKHOBEHHUR M AECHTHHHAR APOGb, NPOLEHTS,

Beinoauars  apudimeruqeckue OnepaumMHM © PALUMOHLTEHBIMA W
ACHCTBHTENBHEIMH YHCIAMH,

Beinonnsts npubansEHHbIe BBIMHCICHHA, HCNOALIVA NPABIIA OKPY ICHHA,
AENaTh IPHERAKY W OUEHKY PEIVILTATA BEIMHCICHI,

UnepupoBate MOHATHAMH: CTEMEHb ¢ LENBIM NOEASATENSN CTANAAPTHAR
(popma sanmcH  JEHCTBHTENLHOrO  uHcaa, KOpeHb HaTYypPLIBHOR  CTCneHM,
HETIMIBI0BATE NOAXOURLLYIO POPMY SAMTHCH ACHCTBHTCALHRIN YHCS) 1A PelleHns
NPEKTHYECKHX 38084 H [peACTABISHNA JaAHHBIX,

UnepipoBaTh NOHATHAMM: CHHYC, KOCHHYC M THHICHC POMIBOALHOMD YIIa;
HENOJBZOBATE 3AMHCH MPOHIBOALHOND YIaa Yepes o0paTHbie TPHFOHOMETPHYCCRHE
PYHELLIH.

Vpasuennus u nepasencTea

OnepupoBate NOHATHAMM: TOXKIECTEO, YPABHEHHE, HEPABEHCTEOD, WEN0E,
PAUMOHANBHOE, HPPAILHOHATLHOE YPABHEHHE, HEPABEHCTBO; TPHIOHOMETPHYECKDE
YPaBHEHHE;

Boincauates npeodpaiosalng TPHIOHOMETPHMCCKHX BRIPAASHHI 1 peluaty
TPHTOHO !’-1';‘!'[[:'1-'! HECKHCE ;'rq:II'I BHEHHS,

HbIIID.'[HHTl: ﬂpE‘ElEPH'ﬂI‘HHHHH UENBIN, [POUHOHA TbHBIN H NPPALLOHO TR RIS
BLIPEAEHHH M pelaTh  OCHOBHBIE  THMNBL  UEIBX,  PAUMONAIBHBIX |
HPPALHOHATBHBIX YPABHEHNIT H HEPABSHCTE.

lpsMeHaTs ypaBHEHHA 1 HEPABEHCTBA JLIA PELUCHHA MATEMATHUSCKIN $a1ay
H 3344 13 pazTHYHbX 00AacTel HAYKH H PeaibHON #isHK.



Moaeanpoate  peaibHble CHTYAUMM KA R3bIKe  @iredpel, COCTARAATH
HBIDAKEHHA, YPABHEHWH, HEPABEHCTRA DO VOIOBHIO 33434, HOCACAOBATH
MOCTPOSHHBIE MOAETH C HCTIONBIOBAHHEM ANNAPATA ANredphl,

Pyukunn u rpapuKn

Unepuposats NOHATHEMM: DYHKUMA, cnocobsl sianna dyusiing, obascts
ONPEACICHAA W MHOMECTBO SHAYCHAH DYHKLUHM, Ipafie vHEIHE,  B30MHO
oDpaTHBIE Py HKLMM.

(nepHpoBath MOHATHAME, 4YETHOCTE H  HCUETHOCTE Y HEURM,  HYW
(Y HKLHH, TPOMERYTKH 3HAKONOCTOSHCTHA,

Henonesosars rpapusn GyHKUNI 108 pellieHHs ypasHenni,

CTpouTh M 4HTaTh rpadWEn AHHEHHOH HYHRINH, KBAAPATHI SO dyHILHM,
CTENEHHOR HYHKUHH ¢ UeabIMIoKaIaTeneM.

Henonssosats  rpadusdd® dysxumit 118 Mecneosarms NPOLECCOB
FABMCHMOCTER NpH pcmwﬁtm!matt H3 ApYIHX yueDHLIX NPeaMeton U pealiLHodi
RHIHK, BLIpa#aTh hopmy NaMI 3ABHCUMOCTH MEALY BLAHMHHAMM.

Hamaaa mavemMarnueckoro anamia

Onepiposats  NOHSTHAMM:  NOCAEA0BATENBHOCTE,  apumeTiveckan i
IeOMETPHYSCKAR NPOrPECCHH, -

OnepHpoBate  NOHATHAMH: GECKOHEMHO YOMBAIOWAR  reoMETpHYCCKAR
MPOrpeccus, cymMMa DeCKOHEYHD YObIBAKOLIEH reoMeTPHHECKOH nporpeccui.

3a/1aBaTh NOCASAOBATETBHOCTH PALIHYHBIMKI CIIOCODAMH.

Henonesosats ceolicTsg NocaenosaTe sHOCTEH 1 NPOFPECCHil L8 peienns
peaibHbIX 34a4 OPHKIGIHONO XapaKTepa.

Muosecraa n aornKa

ONepHpoBaTh NOHATHAMM . MIOKECTBO, CNEPALH HAT MHOMRSCT BiMH,

Henonsionarte  TeopeTHKO-MHOKECTBEHHLE  annapat 408 ONHCaHHA
PEAIBHEIX NPOUECCOR # HENEHHH, NPH PelleHHl 3a0a4 13 Apyrux  vieOHbN
MpPeaMeTon.

OnepupoBate  NOHSTHAMK:  ONpelefenHe,  TEOPEMA,  CIEACTBHE,
AOKAATeRLL TR,

11 KJACC

HYueaa 0 BuiMBCIeHHn

Oriepuposath  NOHATHAMM: HATYPANBHOE, WENOC WHCIO.  MENOILIOBEATE
NPHINAKH O2HMOCTH LeNBIX YHCE], PasioaeHHe YHCIa Ha MPOCTRIE MHOKNTELN
IR PELLEHHR 33,184,

Unepuposate NOHATHEM: CTENEHb ¢ PALMOHANTLHBIM MOKAZATEACM,

OnepuposaTh NOHATHAMH: JOTAPHGIM YHCIA, ACCATHMILIE 0 HATYPLIBHBIE
NOTAPHPMEI.



Ypasnennsn n HepaBeHCTBA

[IpHmeHsTs  CBOACTEA  CTEMEHH  [UIA  NpeobpasosaHis  BhLIpOHCHM;
ONEPHPOBATL MOHATHAMM! NMOKAIATENBEHOE YPAaBHEHHE 1 HEPABCHCTEY, PeUiATh
OCHOBHES THIBI NOKA3ATSIbHBIX VPABHEHHA M HEPAREHCTE.

Boinoanars  npeodpa’oBaHus  BeIPEKCHHA,  CONepwallMy  J10orapHd Mol
ONEPUPOBATE NIOHATHAMM, NOTAPHIMHYECKOE YPABHEHHE M HEPABSHCTRO: PelLaTh
OCHOBHBIE THIIB JOTAPHMHYECKHX YPABHEHHA W HEPaBeioTE,

Haxoants pelueHns npoctefunx TPHIOHOMETPHYHECKHE HEPABCHETH.

OnepHposaTh NOHSTHAMM: CHCTEMa JIHHEHHBIX vpanHeHnii u o PeLLICHHE;
HCNOAB30BATE CHCTEMY JIMHEHHLIX YPaBHEHUH 14 PELUSHHS NPARTHUEC KHY 33104,

Haxoanth peuieHHa npocTefuiny cHCTEM il COBORYTIHOCTEH PaliMOHATLHEIX
YVPABHCHHH M HEPABEHCTR.

Mogeanposate peatsibie  CHTYALMH HA  fiwike  airedpwl, COCTABIAATE
BbIpUACHHR,  YPDABHEHMA, HEPABCHCTBA M CHCTEMBI MO YCIOBEHIO  HLIAYH,
HCCIISIDBATE TOCTROSHHBIE MOALIH ¢ HCNOALIOBAHKEN annapara a1l ehpsl.

Dyvurunn n rpadnkn

UnepupoBath  NOHATHAMH:  [EPHOAHYECKAR (PYHKUHA,  LHPOMERYTKH
VMOHOTOHHOCTH  (IYHELHK,  TOYKH INCTPEMYMa  (vHKLMH,  Handoabuiee W
HAHMEHBLUIEE 3IHAMCHMA PYHKLMH HA OPOMEKYTES, HCAOALIOBATE MY JUIM
HCCNen0BaHA QY HKLHK, 330aHHON TPadMKom,

Unepuposatbh MOHATHAMM: rpadks nokasaTenwHodl, norapudiMuyeckol w
TPHIOHOMETPHYECKHX (DYHKLUMIT; HIQDPAKATE HX HA KOOPIHHATHOH NJDCKOCTH |
HCNONLIOBATE AR PELUEHUR YPABHSHHIT H HePaBeHCTB.

Hactpaxare HA KOOPAHHATHOR NAOCKOCTH rPpadiukk AHHCHHLIY YpaBieHii
H HCNONBSOBATE HX 1A PELIEHHA CHOTEMBL IHHERAHLIX YPABHEHHIL,

Henonpiosare  rpamkn  GyHKUHA  A08  WocHeaoBaiia  NPOLSCCOB i
FHBUCHMOCTEN M3 APYIHX YueDHLIX JHCILHIITHH.

Hauana maremarnueckoro anuaamnia

ONepUpoBaTE NOHKTHAMW: HENPEPLIBHAN (PYHKUNUE, NPOHAROIHRN (DY HELHY;
HCHOBIOBIATE TEOMETPHHCCKHE 1 (PHIHYECKHT CMBICT NPOHIBOAHON 175 pelllieHNs
0.

Haxoamis NpoHIBOAHLIE 3MeMEHTAPHBIX (DY HKLUNH, BEMUCIHTE (POHIBOIHBIE
CYMMBI, MPOHIBEIEHHA, YACTHOTO (hyHKLMIA,

Henonssosats MPOHIROIHY K LA HCCACIOBAHHN QVHKLHHE Hil MOHOTOHHOCTE
M IRCTPEMYMBL, NPHMEHATE PE3YTRTATE MCCASAOBAHNA K NOCTPOSHING IPadukos,

HC[]UHI:'H}HEITE MPOHIBOOHY Y IR HaXOWICHHR I-IJ_'I.II.II}"'IJI!JI..‘J'I.J- prilelngE B
NPHENAIHLIX, B TOM YHCAE COUHANBHO-3KOHOMHYECKNX, Talauax.

Oriepuposars  NOHRTHAMM:  NepBooDpasHas W WHTErpAl;  IOHAMATE
PEOMETPHYSCKUH H (PHIHYECKHT CMBICT HHTErpalA,



Haxonnte nepeooOpasHble INeMEHTAPHBIX YHKUHA] BBIYHCINTE NITErpa
no fpopmyae Hewroda—leitbrnna.

Peisare npHKnagusie 3284, B TOM YHCAE COUHAMBHO-3KOHOMHYECKOrO |
qm:i:fl-us::l-:ﬂm XAPARTEPA, CPCACTBAMH MATEMATHHECKOID AHANH3A,
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Kpacsojapekuil kpait ropoa JlaGnnck

MyHuuMnanstoe obueobpasosareisHoe GIOBKETHOE VUPEKICHHE
cpeinas obieoOpasopareibHas wkoma Ne 5 umenn HeThIpedin | epos
Coserckoro Comsa | eoprus Koncrammunornua A vikosa ropo/a
Jlabuniicka
MYHHUHNANLHOID 00pasosanus Jlabuuckuii pajion

PACCMOTPEHO COMMACOBAHO YTBEFAEHO
. ; Hupexrop MOBEY COLLE Ne §
METOANMEC KM OO e RHEHHEM JumecTHTeds anperTopa no Y BP it KAy koa ¢, Jlabern
REL |-=:.|-.'.i‘i-~.m1cma'n_s:-m MOBY COLL Ne 5 ) Mt aticnars paiiona
MUOBY COLNe 5 uml K oKveosa  md K. Kywosa r, TaGnncka Axcsesne LLB:
r. Mabuncks Nabunerors pafionn Jlaburckoro paitoda ”'I'H'E:i;;'j-,},;
Pykosomiens MO Trsrana B, e
_ Capruncan BB, Hporokon Ne | ot 31 .08 2023 - I

PABOYAA ITPOT'PAMMA

yueOHoro Kkypca « MareMaTukay

s odyyarowmxest 10-11 knaccos

(112 349 ] 361 )

Moayae «I'eomerpus. BazoBsiii YPOBEHb»

lNopon JTaGunck, 2023roa



NOACHHTEJIBLHAS 3AIIHCKA

Pabouan nporpamma yueGuoro kypea ol eomerpuss Ga3sonoro ypoBHA /14
obysaowmxes 10 —11  wnaccom  paspaGorana wa  ocHOBe DeaepanbHOTo
FOCY AAPCTBEHAONO 0OPAZOBATEALHOMD CTAHAAPTA cpeanero ofiel o ohpaInRanis,
¢ ¥9CTOM  COBPEMEHHBIX  MHpOBBIX  TpeboBannil, NPpelbABIneMEIY K
MaTeMATHYSCKOMY  O0pasOBAHKID, W TPAAMUMA  POCCHIICKOO  O0pasoBaHIE,
Peannsanna nporpassss oBecrediBaeT OBIAIEHHE ITIOHEBEIMH KOMITETEHLIHAMAL,
COCTABARIOLIMMHE  OCHOBY A8 CAMOPAIBHTHR M HEMPEPBIBHOIG OOPAIOBRAHNY,
HEMOCTHOCTD  00WERYNBTYPHOTO, JIHMHOCTHOTO M [103HABATENLHOTO  PAsBINTHS
AHYHOCTH O0YHARLKMXCH,

HEJIH H3YYEHHA YYHEBHOT O KYPCA

Bamnocts yuebHOro kypca reoMeIpMM Ha ypoBHE Cpealero  ODLIero
o0pasosanis  00YCIOBICHA NPaKTHYECKOH  IHAMHMOCTRIO METANPEAMETHBX H
MPEAMETHLIX Pe3yabTaTOR ODYYeHHA FreOMeTpi B HANPABISHHH JHUYHOCTHOIO
PASBHTHE 00y HAWKHKCR, POPMHPOBAHKA  QYHKUHOHLILHON  MaTeMaTHYeckol
IPAMOTHOCTH, HIYHEHHA APYrHX YMeOHbIX Ancunnnnn, Paasntie v odyuaomuxcs
NPABHALHEIY NPEICTABIEHHA O CYILHOCTH M HPOHCXOWAEHHH TeOMCTPHYECKHX
ADCTPAKILAN, COOTHOMLEHNH PeanbHOrO M WIEATBHOIO, XApaNTEpe  OIPAKCHHA
MATCMATHUSCKOH  HAYKOH ABASHHI M NPOUECCOR  PealibHOIG  MUpd, MecTe
FEOMCTPHH B CHCTEME HAYK H POIH MATEMATHYECKOIO MOJASTHPOBLHMA B HAYYHOM
HOSHANHN 1 B NPAKTHEE CNOCOOCTRY ST POPMHPOBAHHKY HAYHMHOIO MIPOBGTIPEH H
YHAUIMKCH, 8 TAKMKE KaYecTB MBILUJMSHHH, HeoDXOAHMBIN AN aJanTaliy B
COBPEMEHHOM 0DIECTRE.

leoMerpns SBIRETCR OAHHUM W3 Ba30BBIX NPEAMETOR Ha YPOBHE CpeHerno
obilere ODpAIOBAHMA, TAK Kak O0CCTIeqNBIET BOIMOMHOCTE |OVHSHHA  KOK
AHCUHILINN ECTECTECHHO-HAY YHOH HANPABACHHOCTH, TAk M Y MAHHTAPHOH.

Jdornuecroe mbluviesde, (QOPMHPYEMOE 1P HIyYer i GOV UMM ICH
MOHATHHHbBIX OCHOB FEOMETPHH H NIOCTPOCHHN LENIOHKH TOIMHISCKHE VT BSPRACHNT
B XOd¢. pelUcHHA FEOMETPHYECKHX 3a/1a4, ¥YMEHHE BbABHIATE W ONPOBEPIaTh
FHIOTEIE HENOCPEACTECHHD HCMWIBIYKOTCH NPH PelleHMH 3884 eCTec TBeHHD-
HAYHHOI'G UMK, B HACTHOCTH H3 KYPCa (IH3HKH,

YMEHHE OPHEHTHPOBATLCA B NPOCTPANCTBE HIPAST CYUIECTBEIHYVIO POl BO
BUeX O0MACTAX ASATENLHOCTH “4EN0BeKa. Uprentauns Yenosexa wo BPEMCHH M
NPOCTPAHCTRE — HEODXOAHMOR YCIOBHE €ro COLMAALHOIO OuimHs,  (opma
OTPLAECHHA OKPYHRAWOWEre MHPA, YCIOBHC YCNEWHOIG NOIHAHMA 1 AKTHBHO
npeodpasosatns  aelcTBHTeIbHOCTH,  Onepuposanne MPOCTPAHE THSHHBIMH
obpasamu  OUbEIHHACT pasHbie  BHbI YUEDHOH W TPVAOBOR 1eATEIbHOCTH,



HBASETCH O/UHUM W3 NPOMECCHOHAILHO BAMHLIX KauecTR, MOITOMY AKTYaTbHA
31aNE  (POPMHPOBAHHA Y ODYUSIOUMIMKCA NPOCTPAHCTHSHHONO MLILLICHHT KoK
PATHOBWANOCTH  OOPAIHONO MBUUAEHHA — CYUICCTEEHHOID KOMOOHENTE §
NOAFOTOBKE K MPAKTHYECKOH AEATEABHOCTH O MHOIHM HANPABISHHAM.

Llens ocsoenns nporpaMsel yuefHoro kypea ol eomerpusy Ha Gazobom
YpoBHe o0yueHHs — o0weodpaioBaTeiLioe W OOWEKVILTYPHGE PAZBHTHE
OOV YA KX CH Hyepes DOeCTIeHeHHE BOTMOWRHOCTH MPHODPETEHIA i
HCNONBZ0BAHHA  CHCTEMATHHECKHX  IeOMETPHUYSCKHUN  IHaMuilt W aelicisni.
CHEUHBHIHBIX FEOMETPHH, BOIMOKHOCTH YCMEWIHOTO NPOADIHKEHNA OOPEIOBAHNH
10 CNEHHATBHOCTAM, HE CEAIAHHBIM C NPHELAIHBIM HCTIOIBIOBIHHEM FEOMETPHN.

Hporpamma no  reomerpun #a  GajoBOM  VPOBHE NpeiHasHAdeH: 1
OOYHRAIOUIMXCH CPeAHedi KOMBL, HE HENLITRIBABIING THAMMTENLHLIK JATPYIHEHHH
Hi YPOBHE OCHOBHOrO odwero obpasosanna. lakusm olipazom, obvyaiommecy ma
Da30BOM YPOBHE JOIKHE OCBOMTE OBIIME MATEMATHUSCKNE YMEHUS, CHN3UHNLIE
CO CeudpHEoi reoMeTPHH W HeODXOJMMEIE 118 HHIHH 1 CORPEMEHHOM
pOumecTee. Kpome 91010, oK HMEIOT BOIMOKHOCTH WIYYHTL TEOMETPHIO DOfIEe
rayGoko, ecan B danbHefllesm BOIHHKHET HEOOXOAHMMOCTL B FeoMETPHMECKNX
IHAHHAN B NPOQPECCHOHATBHOR ASHTENLHOCTH.

HocTiaenne Uean OCBOSHHA NPOTPaMMBl  ODCCHCUMBIETCS  PEILEHHEM
COOTBETCTRVIOWMX  3ataq.  [IpHOPHTETHRIMH  3NauaMH OCEROSHHE  Kvped
wl eomerprity Ha Basosom yposHe 8 10— | kraccax ssasorcs:

+  OPMUPOBAHHE NPENCTARNSHHA © IEOMETPHH  Kak  “acTi MUROBOH

KYALTYPLI H OCOSHAHAE €8 BIAHMOCBEASH ¢ ORPY HIHOLWLNAM MHPOM;

s hOpPMHPOBAHNE NPEACTABICHHA © MHOPOIPaHHAKAX H TCOAX HPaUCHHR
KaK O BAEHEAIIHY MATEMATHUYCCKHX MOOENHN, HOIBOIAEOLIHY ONMHCBIBATE
it H3YHATH PATHLIE SRIEHHA ORPYEAOIIETO MIPQ;

»  (hOPMUPOBAHHE YMEHHS PACTIOIHABATE M4 UEPTERAX, MOACIAN I B
PELILHOM MUPE MHOTOIPAHHUEN B TETA BPALLCH I14;

¢ OBJUICHHE MECTOJAMH PElIeHHS 32144 HA NOCTPOeHHA Ha WiobpamelHax
NPOCTPAHCTBEHHBIX (MY,

*  (JOPMHPOBAHME  YMEHWA  ONEPHPOBATE  OCHOBHBIMH  NOHATHAME O
MHOMOUPAHHAKAX W TENax BPallerdHs W WX OCHOBHBIMH CRONICTRAMNH;

* OB ACHKE ﬂ-"ll'l.'lle'M-ﬂ..'b'lll PElICHHA CCHOBHB N FHETEN AATAY
(POPMHPOBAHHE  YMEHHN  MPOBOAWTE  HCCAOWHLIE  JOKATEMbHLIE
PACCYAIEHHA B XO0AL PCIICHMA CTEPEOMCTPHYCCKHY 3084 W 3adad ©
NPAKTHYCCKHM COePRaHHEN !

* PAIBHTHE  MHTEAIEKTYANbHBIX ] TROPYECKI X chocobrocTedH
ODYHAIOLMXCH,  NOIHABATENBHON  AKTHBHOCTH,  MCC/ICIOBATEILCKHY
YMEHWH, KPHTHUHOCTH MBILITEH A,



s (popMuHpOBaHKHE GYHEUHOHaALHOH IpPaMoTHOCTH, PeleHRAHTHON
FEOMETPHH:  YMEHHC  pacnolHaBaTe  NPOABICHMA  TEOMETPHMECKIK
NOHATHH, OOLEKTOR M 3akoHoMepHocTell ® PEANLHEIX  WHIHCHHBIX
CHTVALIHAX W NIPH WIYYHEHHH JAPYIHX yUeOHLIX NPeIMeTos, NPOsSBICHI
TABHCHMOCTER W 3aROHOMEpHOCTEH, dOopMyYIHPOBATL HUX  Ha  A3biKe
FEOMETPHHA H COINABATE FeOMETPHUSCKHE MOACIH. IPHMENHTL GUa0EHIbI
FEOMETPHYMECKHA annapar 08 pelueHus NPAKTHRO-OPHCHTHPOBAHH BIY
330a4, HHTICPNPETHPOBATL B OUEHHBATD NOAYUESHHBIE PEIVALTAT LI

OTiimanTenbHOH 0CODEHHOCTEIO NPOIPAMMbl HEISETCA BKAKCUCHNE A Ky pC
CTEPCOMETPHH B Ha4ale ero  M3yYCHWs  3a0ay, PemaeMely  Ha  YpoBHE
MHTYHTHBHOTO NO3HAHKA, 0 ONPeAenénnbiM 00pasom opraHnsosatiias padoTa Hal
HHUMH, MTO  CTIOCODCTBYIOT PaiBHTHIO JJOTHYECKOID W IPOCTpaHcTEEHHOM
MBELLTCHHR. CTHMYTHPYET NPOTeRaHHe HHTYHTHBHLIX (POUSCCOR, MOTHBHPYET K
AAMLHEHIIEMY HIYHEHHIO NpEIMeTa,

peanoyrenme n-r;laé."Tc;i HATARAHO-KOHCTPY KTHEHOMY MeTOAY 0byueHHA, 1o
“eTh TEOPCTHYECKHE 3HIUHHA HMEIOT B CROSH OCHOBE MYBCTBEHHOCTh HPEIMETHO-
MPAKTHUECKON AeATENLHOCTH. Pa3BHTHE NpoCTPancTBeHHBIN NPEICTABICHNI
YHAllHECH B KYpee CTCPEOMETPHH [POBOANTCA 32 CHET pelleHMs 3anay Ha
COTMAHHE  POCTPAHCTBEHHLIX  OOPAI0B M 33484 Ha  OHepHpOBaNe
NPOCTPAHCTECHHBIMK oDpasaMi. Coszanne ofipasa nposouuTes © onopoil Ha
HUFARIHOCTE, & onepupoBanne 00pasoM — B VCIOBHAN  OTHISUEHWS OF
HALTHAROCTH, MBICACHHOTO HIMEHEHHA ETO HCXOIHOIO COEPKAHHN,

Octosuiie cogepwareashibie THHud kypea aleometpuns v 1011 kraccax:
“Muororpattikmy, «ITpaMbie # NIOCKOCTH B nPOCTPUHCTEE, « Ten BRI HER R,
«BekTophl W KOOpPIHHATL B MPOCTPaHCTEE», POPMUPOBIHHE JTOTHICCKHY YMeHHH
PRCNPCICHACTCR He TOABKO MO COASPRATENBHBIM JIHHHAM, HO W (10 [OJaM
ODyUeHIA HA YPOBHE CPelHero obilero obpaiosainsg,

Conepaarie 06pajoBaHKA, COOTBETCTBYIOLIEE NMPEAMETHBIM Pe3v/ILTaTaM
UCBOCHMN  padodell  NpOrpamMMel, pacnpedendiHbiM N0 relaM  o0y4eHIs,
CTPYKTYPHPOBAHD  TakHM  oDpa3zom, wTobsl  OBIAICHHE FeOMITPHYCCKHMH
MOHATUAMH W HABLIKAMH OCYILECTRIANOCH NOCALIOBATENLHE H NOCTYNATEALHD, ¢
CODAIONEHHEM NPHHIANG TPEEMCTREHHOCTH, UTODL HOBBIC THAHMS BEIOMLTICH |
ODIIYIO CHCTEMY TEOMETPHYECKHX NPeICTABACHNE OBYHAIOUWMXCE, PACILINpHE |
YrayDisna e€, 0Gpasys POYHBIE MHOKECTBENHBIE CBASH,

MECTO YHEBHOI'O KYPCA B YYEBHOM ILJIAHE

Ha nsyvenne reomerpun oteoaures 2 yaca B veaemo s |0 knacce u 1 uae o
Hedemo B || knacce, Beero 3a asa rona obyuenns - 102 yueGuniy yaca



COAEPKAHHE YYEBHOI'O K¥YPCA
10 KJTACC

Tpavbie 0 NIOCKOCTH B NPOCTPAHCT Be

(CHOBHBIE  TIOHATHE  CTEPEOMETPHH. louks, npamas,  nNIOCKOCTD,
npocrpadctee.  [lowatie of  akcnomaTiyeckom HNOCTPOCHHH  CTepedMeTprH:
AKCHOMLI CTEPEOMETPHH M CACACTBHA H3 HHX,

Bsaumuoe pacnonoweHHe NpAMBIX B [POCTPAHCTEE,  [eNECeKGULIHEcH,
napajiieibHble W CKpelldBalommecs npassie. |lapaatensHocts npaMbix ¢
NACCKOCTEH B MPOCTPAHCTBE.  [APAIENBHBIE NPAMBIE B [1POCTPEHCTBE;
NAPANISTEHOCTE TPEX MPAMBIX; MAPLINCILHOCTE NPAMOA M IIOCKOCTH. Y ¢
COHANPABACHHBIME - CTOPOHAME,  YIOd  MEKILY [PAMLIMH B [IPOCTPaHCTBE,
[TapanaensHoCTh  MAOCKOCTER:  napanieasHBle  NIOCKOCTH,  CBOICTEA
napauieleisix  naockoctei,  [lpoctefiiume  npoctpancTeeniibie  Qurypel  Ha
MTOCKOCTH TETPR3AR, h'_‘_-‘ﬁ, RAPLNETSTTHNC A, NOCTROCHKE CEMEHHI,

PlepneH Ky ARPHOCTS IPAMOI M NIOCKOCTH: NEPIEHARKVISPHLIC [IpAMEIe B
llPUL"[]:IHHC'TIi{.'. MPRMBIE  TApRUIE I BHBIC H NEPNEHAHRYIRPHEHE K HIOCKOCTH,
NPHIHAK  NEPICHAHKYIRPHOCTH  NPAMOR M IHIOCKOCTH, Teopema O [pPAMONH
NEPNeHIHKYIAPHON NIOCKOCTH. Yribl 8 NPOCTPAHCTEE: YION MEHIY NPRMOR M
NAOCKOCTBIO,  JIBYTPAHHBIL  Yrod, JNHHEHHBIT  YIo4  ABYIPAHHOIO YD
[epnenamkynsp # HAKIOHHBIE: PACCTORHNE OT TOYKH 10 MIDCKOCTH, PACCTORHNE
OT  OpAMod A0 MIOCKOCTH,  NPOEKUHA  QUIvpsl HA  [LTOCKOCTD.
lHepnenanky aapHocTs  MAOCKOCTER:  NPHIHAK  NEPNeHAHKYAAPHOCTI  JBYX
naockocTel, [eopema o Tpéx nepnenaHKyIapax.

Muororpannnkm

[MougTHe MHD]’UF‘PHHHHHE, DCHOEHLIE 2AEMEHT R HHLI'I"-L'II'FIUI'IIIHHII. Bl 1Y B TRIE
W HEBBIIYEILIE MHOTOTPAHHHKH, pasBépTea muororpanHuka. [lpissas -y roasnas
MPHAML, IPAHH H OCHOBAHHA NPHIMbL NPAMAE H HLKIOHHAS TIPHIMBI; DOKOBAA W
MeiHas NOBEPXHOCTE MPHIMBIL. [lapannenennnea, NPHEMOY FONBHBI
napanaenennnel w ero csoicrsa. [lupamuna: n-yronkHas NHPAMIAD, FPAHK |
OCHOBAHME HPaMIIL; DOKOBAR M NOJHAH NOBCPXHOCTL MHPAMKIILE MPABHILHAN W
yeeu€HHAR  NHPAMHZA.  JNeMeHTh!  [pHiMLl W mupamuies,  Tlpasuisdsie
MHOTOIPAHHHKH: MOHATHE NPABHABHOIO MHOMOIPAHNWKA, MPABHILHAR TIPHIMA M
NPaBiAbBHAA [IHPAMHOA] OPaBHIBHAR TPEYTOIbHAA NHPaMHIa W OPAEWIBHLIH
Terpazap; kyd. [lpenctasneHue © npasUNBHBIN  MHOTOTPAHHHEAX. OKTAMIpP.
Jonekanap u Hkocaap. Cevenns NPHIMbl H MHPAMMLI,

CHMMETPHS B NPOCTPAHCTBEE: CHMMETPHS OTHOCHTEALHO TOMKN, MPAMOi,
NAOCKOCTH.  JNEMEHTBI  CHMMETPHH B MHPAMHIAX,  NApaiieienine1ax.,
NPABHILHBLIX MHOMOTPAHHHKAX.



BoitucicHie IMeMEHTOB  MHOOIPaHHHKOB: pédpa, AWaronaid.  yilibd,
[Mnomans GOkOBOH NOBEPXHOCTH MW NOAHOA NOBEPXHOCTH NPEMON  NPHIMEL
NAOIWEALL OCHOBAHWH, Teopema © DOKOBOH NOBepXHOCTH npsaMoll  npHssal,
Fnowans GokoBoR NOBEPXHOCTH W NOBEPXHOCTH NPABMALHOH  IHPAMHILL,
TeopeMa 0 IoWEAH  VeedeHHOR nupaMuibl. [loudtue of obuéme. Obném
NHPAMB L, [PHIMBI.

MoaoGHsie Tesa B rpocTpasetse. COOTHOWENHA MEKAY NIDILAIAMA
NOBCPKHOCTEN, COBEMAMK NOADEHBIX TEJT,

11 KJIACC

Teaa ppawenns

LLnuu apuueckas NOBEPXHOCT L, oDpady KlHe LHIHHIPHYSC KOH
NOBEPNHOCTH, OCh LUMIAMHAPHYECKOH NOBEPXHOCTH. [IHANNAP: OCHOBAHMA 1
DokoBas NOBEPXHOCTh, ODPAIYIOILAS M OCh MAOWALL TOKCBOH W noaHod
NOBEPXHOCTH,

KoHuieckan nosepxnocts, obpasviowne KOHIYeCKol NOBEPXHOCTH, OCh I
BEPLUNHA KOHHYECKOH NOBCPXHOCTH. KOHYC: OCHOBAHUE W BEPIIHHL, ODPA IV
WoooCk: naiaiab OOKOBOR W Noanoit  noBepxHOCTH.  Yeeuluueii  KoHye
O0PazYIOLINAE H BRICOTE; OCHOBAHHA W DOKOBAH IOBEPXHOCTE,

Cirepa v wap: uewtp, paamyc. AHAMETP. ILIOUEAL NOBEPXHOCTH cieput,
Baaumuoe pacrnionomenne cdepsl 1 IOCKOCTH; KacaleIsHaN MIOCKOCTL K cdepe;
MAOIALE chepsl.

Haobpamenne Ten spaltlenns Ha naockocty. PasnépTha UHAMHIPE 0 Konyea,

khoMmOuHALUMH  Ten  Bpawenws W MHOTOTpasnHkoR.  Muororpaduis,
ONMWUCAHHBIN OkoM0 cepel; cdepa, BIONCIHHZA B MHOTOIPAHHWE, WK TEl0
BPalleHHA.

Tougrie 0f obséme, OcuopHele cBoficTsa obtévon Ten, Teopesa of obuéme
IPHMOY TONLHOTO  NMapajlietenuneas W caedcTeHs w1 wed, Udném  uMiupipa,
Kouyca, OObey wapa u naoais cdepsl.

Noaobuwe tena & npoctpadctse. COOTHOWGHUA  MEALY  (LIOLAISMH
nosepxrocTei, o0pEMaMy NoAcoH X Ten.

Ceverms  wmannapa (Napaiieisio W NEPNIEHIMKYINPHO  OCH), CoueHns
KOHYCA (MAPALICILHOE OCHOBAHHIO W MPOXONALICE Yepes BepliiHY ). ceveHns
Eapa.

Besktopu n KoopamnaTel B Npoct paHcTse

Bektop #a nnockocTi i B npoctpancTee. CHOMEHUE H BB AHHE BEK TOPOB
YMHOWeHHE BEKTOPA Ha YHeao. Pasnomenne BeKTOPA N0 TPEM HCROMILIANAPHEIM
Bektopam, [lpasune napannenenunena.  Pewenwe 3amay,  cBSSEHHBIY G
NpPHMEHEHHEM  NpPaBun  1eACTBHA ¢ wextopamu. [IpsMoyroisHas  cHeTema



ROOPAMHAT B npocTpaHeTee. Koopaunatw sexktopa, [lpoctefiinie sazasn ®
KOOpAUHATaX, Yroj sMexay sekropami, Ckaimphoe npoMssencime BEKTOPOL,
Boidscnenne yrios MEmRAY NpaMuiME W [0CKOCTAM L. KoopoiHario-sekroprs i
METOM TIPH PEILIEHHH MeOMETPHYECKHX 3a1ay,



IVIAHHPYEMBIE PE3YJIBTATHI
JAHUYHOCTHBIE PE3Y.IBTATHI

HlHunocTible  pesyiblarsl OCBOBHHA NPOIpaMMEL  YYeBHOID  peaMers
«MareMarHkay XapaKTepHIyRITCH:

I pamianckoe BOCHN AN e

CCI]{'!I:}HHPUEEIHHUCT ENLA I'P&H{,‘MHCH‘JH TOFHLLREA uﬁ}'q;tmmr:r:_h.-.n KAk QRTHEHOIO
N OTBETCTBEHHOTO  YieHa poccHiickoro  ollecTsd, npeicTapleHieM o
MATEMATHYECKHX OCHOBAX (IVHKUMOHUPOBAHUA PasIHYHBIX CTPYKTYD, ABASHHIH,
MPOLCAYP TPOKIAHCKOID  ODWECTBR  (BRIDOPBL, ONPOCHKL W 0p.),  yMelieM
BIAMMOACHCTBOBATE € COUHANBHBLIMH  HHCTHTYTAMH B COOTBOTCTHHM C© 1N
(IYHKUHAMM W HATHAUYEHHEM,

Marpuornueckoe socnuTanme:

CHOPMHPOBAHHOCT I POCCHIIC KON IPakIaHCKON HASHTHYHOCTH, VBLHKCHIA K
MPOULTOMY M HACTORILEMY POCCHHCKOH MATEMATHEH, LEHHOCTHLIM OTHOLIEHHEM K
AOCTHHEHHAM POCCHACKUX MATEMATHROB H POCCHIACKON MATEMATHUCCKON 1UKOIbL,
K HCIOILFOBAHHIO ITHX JOCTHHEHHA B JAPYIHN HAYKIX, TEXHONOrUSX, clepax
IKOHOMHKH,

AYA0BHO-HPABCTREHHOID BOCIIHTAHNN:

OCOTHAHHEM ¥ XOBHBIX UEHHOCTER POCCHACKONO Hapoaa,
COPMUPOBAHHOCTEI0  HPABCTBEHHOID  COTHAHMA,  FTHYSCKOID  NOBCLCHMY,
CBASAHHOTD C NPAKTHYCCKHM NPHMEHEHHOM JOCTHAEHUH HAYKH W 1@ HT e bHOCTBH)
YHEHOIO! OCOTHAHHEM IHYHOTD BKJAA B OCTPoeHNe yeToRaMBor Gyayiero.

FCTETHYECKOE BOCNHTANNE:

ICTCTHUCCKNIM OTHOLUEHHEM K MHPY, BEIHYAN SCTCTHEY MOTEMATHHCCKHX
SHKOHOMEPHOCTEN, OO LEKTOR, a8y, PeLUICHME, PUCCYHIACHNA;
BUCTIPHHMUHBOCTRI) K MATCMATHYSCKHM ACTIEKTAM PAatIHYHEIN BUIOE HCKYCCTEA,

Muinieckoe BOCIIHTANME:

ﬂfhk‘.lp"-lﬁlfll'.ﬁBEHHUE'l'I-HJ YMEHHA TPHMEHATE MATEMAETHUCCKHE  IHAHHA Db
HHTCpECax 'i.-'lkﬁplilﬂﬂf"l.] H DL101aCHONO Dﬁp:}'iil AHIHHA, OTHSTCTEBEHHOID OTHOIUSHHA
K CBOCMY 310POELID (110POB0OE NHTANKE, COANAHCHPOBAHNBI PediM JaHATIA M
OTAbING, perynapHas thrsnyeckan HKTHBHOUTR ) hizHUeCKOrD
COBEPIIEHCTBOBAHMS, MnpH FAHHTHAX CHOPTHBHO-OA0PORH TE T bHOH
AEATRILHOCTRID,

Tpyaosoe socnuranne:

MOTOBHOCTBIO K TPYIY, OCOIHAHHEM |IEHHOUTH TPYVIONIOHA: HHTEpeCOM K
paziH4HeiM  cdepaM  DpodecCHOHATBHON  ISATCHLHOCTH,  CRAIGHHBIM €
MATEMATHROH W ef NPHADKENHAMM, YMEHHEM COBEPUIATE OCOSHARNLIT BLIGOp
OyayweH npofeccHn n peainIoBbiBath CODCTBENHBIE KHINCHHBIC NAAHb



FOTOBHOCTLIY M CHOCODHOCTLID K MATEMaTHUYSCKOMY  OOpAIoBaHHI W
CaMOOBPAIOBAHHID HA NPOTEHEHHH BCCH IKWINH, TOTOBHOCTBIO K AKTHBHOMY
YHACTHIO B PLUCHHH MPAKTHYECKHX 34034 MATEMATHHECKOH HANPaRISHHOCTH,

IROIOTHIECKOE BOCIHTANNE:

CHOPMHPORAHHOCTEEY  JKOJIOTHYECKOH  KYABTYDBL, NOHHMIHHEM  BAMAHIA
COLHATRHO-IROHOMBYSCKHN NPOLSCCOB HA COCTOAHHE NPHPOINON 1 COLNLILHOH
CPelibl,  OCOTHAHMEM  rIO0ANKHOTO  XAPAKTEPA  IKONOTHMECKHY  npobies:
OpHEHTAUKCH HA NPUMEHEHHE MATEMATHYECKHX FHAHWA J08 pelleHud jaaay B
obiacTH  okpymalouledl  cpedbl, MIEHHPOBAHHA [IOCTYIIKOB o OUSHKH  MX
BOIMOKHBIX OCACACTBHA NS OKPYARAKLICH CPeibl.

LiennocTn HAYHHOrO NOINANNA:

COPMHPOBAHHOCTBIG MHPOBOIIPEHHA, COOTBETCTHYIOUIEID COBPEMEHHOM)Y
VPOBHIC  PasBHTHS  HAYKH W ODWMECTREHHON  OpakTuid,  NOHHMAHHEM
MATEMATHYECKOH HAYKH Kak COepbl Y4el0BEeHMecKol JeATEILHOCTH, JTanon o8
PA3BUTHA W IHAYHMOCTH IH  PAIBHTHA  UHBWIHIGUNH, OBTAZCHHEM  A1BLKOM
MATEMATHRH H MATEMATHHECKOH KyNBRTYPOR Kax CPeacTBOM NOTHAHUA MHpa;
FOTOBHOCTER) OCYILESCTRAATh NPoSETHYEY H HOCCICAOBATENBCKYIY JEATSNBHOTE
HHAHBHAYATIBHO H B FPYIINE.

METANPEIMETHBIE PE3Y.JILTATHI

MeTanpenmeTHle pesyinTatel OCBOSHI TPOIPAMMBL YuelHOro 1peivera
«MareMaruran XOPAKTEPHIVIOTCR ORTAIEHHEM YHHEEPC AT BIMH
M EAEO R, d bl ij'i.’|'1f{"|’-|fl'ﬁ.!2|:.'1'.1-|'|'d', _I'Il'n!i'-l‘:l'l..’ll'.'-'l'.'r.l'. T W KA R R ST
ENCMBURMNE, YHNBEPCAIBHBLMY PESVARMBEHBMI QS maam,

1) Vwwsepcarvwsie  nosHasamenssole  Oulcmens.  ofecnewusaim
POPMUPORANIE  DBAIOEBRIY  KOSHUMEGHBX  NPOYECCos COVHERIMEIHICH (U8B0 e
VEentadog MEIREH A U ET VRO AN RS Wiy HEMLMENRET NE TRTWHECRNIY,
HCCASODEIMETHORIN OREPAYNT, YMEN) padomame ¢ widapmanei) .

Batossie Jorndeckie eicTeng:

* BLARIATE H XAPAKTEPHIOBATE CYILECTREHHBIE NMPHIHAKRH MUTEMATHYSCKH Y
OOBEKTOR, NOHATHI, OTHOIWEHHI MERILY NOHATHAMM, (opMyanpoBarh
aripeieeHHd  NOHATHI,  VOTAHABIWBATE  CYLUECTREH Hblil [PHIHAK
KAGCCHIMKALNN, OCHOBAHHA a8 000DLIEHHS | CpaBHeiig, KPHTEPHM
NPOBOIHMOID GHLIH T,

v BOCOPHHHMATE,  GOPMYJIHPOBATE W (PeodpasOBLIBATE  CYIRACHNS!
YTECRAHTENEHBIE H UTpHLIATeNbHBIE, CAHHHYMHEES, YACTHbIE W UGIHIIE:
YC/IOBHbIC;

*  HBEIHBIATE MATCMATHUYCCKHE 'mm:-irnmepi:uﬂ TH, B3I MOCBRATH il
MPOTHBOPEYHA B (AKTAX, OAHHBX, HAOIIOLCHHAX W YTESPAICHHAN,



NpeflaraTs  KpHTEPHH 48 BLIABICHHR  3AKOHOMUPHOCTEH i
MPOTHROPEYHE;

¢ JENdTh BBIBOJAB ¢ HCMONLIOBAHHEM JAKOHOH JOTHEH, JACAYKTHHEHLY H
HHAYKTHBHBIX YMO3AKIOUEHHA, YMO3aKTI0UeHHIT MO aHATON NI,

s IPOBOIHTL CAMOCTOATENLHO JA0Ka3A1eILCTEL MAOTEMATHYECKHX
YTHEKASHUA (OpSMBLie B OT NPOTHBHOID), BRICTPAHBATL ApryMeHTALIIO,
NPHBOINTE NIPHMEPLE H KOHTPNPHMEPL; 000CHOBLIBATL CoOCTRE Hifble
CYBACHHA H BBIBOIbI

+  BLIOHPATL cnocob pelleHHA yueDHON IA7a4H (CPABHUBITE HECKOALKD
BAPHAHTOR pelleHus, Bel0Hpate HanGogee NoJAXOIHIHIE ¢ vyEToM
CAMOCTORTENBHO BIICICHHBIX KPHTEPHES),

Basosnie necaenosareasekue aeiicTaun:

*  HCTOAB30BATL BOMPOCH KAK HCC/ICA0BATEALCKHA HHCTPYMEHT NMOTHAHWA,
(POPMYINPOBATL  BONPOCHL,  DUKCHPYIOLWINE  [POTHEOPE! e, HpobaeMy,
YOTAHABMMEBATE  HCKOMOE W JaHHOS,  QOPMEPOBATE  FHHOTETY,
APTYMEHTHPOBATE CROKD MOIHLNID, MHEHHE;

*  (IPOBOAMTE caim-nmn'renhuu CITAHHPOBIHHLIH IKCIICPHMEHT,
HCCACA0BAHHE MO YCTAHOBREHMIO  OCODCHHOCTEN  MATEMATHYMECROID
COBEKTA,  HENEHHR, OPOLSCCa, BRIARISHHIO  IARHCHMOCTEN MEHCTY
OOBEKTAMM, HBJ:::HEHMH, MPOUECCAMHK;

e CaMOCTOSTENbHO (OPMYAHPOBATE OGOGLICHNA 1 BRIBOLL 110 PeIviILTATAM
MPOBEACHHONG HADMONCHIA, HCCACIOBAHMSE, OLUEHHRATE 10CTOBEPHOCTE
HNOAYHEHHBIN PCSVALTATOB, BIBOAOE 1 000GILEH 1

¢ HporHOINpOBATE BOIMOKHOS PA3BMTHE NMPOISCCE, d TAKHE HbIABHTATD
f]pl."_'l.li-:_'ljlﬂHﬂfI[HH O ero ]'_"J'.]'SHII'E'F[:II B HOBBLN MUIIQHITAX,

Padora ¢ nudopyauneii:

*  BBIAEIATL Ae@HUHTE HHGOPMALHH, JanHey, HeoBXOANMUE UIR 0T8eTd
HA BOMPOC W /18 peIUSHHN 34841,

*  BLIOWUPATL  HHOOPMALHID M3 HCTOMHMKOB  pasaHYyHbix  THIIOB,
AHLTHIHPOBATE, CHCTEMATHIMPOBATE W HHTEPIPETHPOBATE HHQOPMAILHIO
PALIHYHBIX BUAOE M (pOPM NpeicTaBienns;

* CTPYETYPHPOBATE HHIOPMALLMID, NPeacTaniaTh ¢€ B pazindnbix popsax,
HAMKOCTPHPOBRATH Mpaduveckn;

*  OUSHHBATE HAAERHOC T HHpPOPMALIHK Mo CAMOCTORTEILHO
CUPUPMYTHPOBAHHBIM KPUTEPHAM.

21 ¥uusepcanonme KOMMPHUKEHUSHNE  OCRemenn.  oGecnesiealon

L‘fﬁ&ﬁ.uﬂﬁ'ﬂﬁ:lnlrUi‘J‘Hf.l CENJHATBH MY HOBGIKR !'JTE'I".!:’JHJHHI.H.'L'H.

Obuenne:



& BOCHNPHHAMATE H 'I:]:IDPM}«'.'Iim{:BEITb CYHUIICHHA B COOTBCTCTEBHM  C
VEIOBHAMH K LensaMi ODLLEHHN SCHO, TOYHO, IPAMOTHO BbiPa#aTh CBOIQ
FOMKY IPEHHA B YCTHRIX W MHCBMEHHBIX TEKCTAX, JaBaTh NOACHEHHR 10
ROULY PCLICHHA 38184H, KOMMEHTHPOBATE NIOJYHCHHBIR PeiyviabTaT;

* B X0Je DOCYRICHHA 141883TE BONPOCK! N0 CYWIECTRY 00CY #IaCMMT TeMbl,
NpOGIEMB, PEIZEMOil 30044 H, BEICKATRIBATL HACH, HALSASHHBIE HA MOMCK
PElIEHHA. COMNOCTARNATH CBOM CYRIEHHY o CVARICHHAMN JAPYTHX
YHUCTHHROR JHanora, obDHapy®mHBaTL PasinuMe H CXOACTBO MO 8
KOppeKTHOR (hopme BopMyIHPOBATE PAIHOMIACHS, CHON BORPEAEH A

o MIPSIACTABAATD  PeIYVNLTATR  pPelIeHH IMAAMH,  IECNEPHMEHTY,

HOCTe0BAHHA, NpoexTa, CAMOCTONTETRHO BROHPAT b qmp_u..-n-
BLICTYNIEHHA ¢ YHETOM 33144 NPe3eHTaltHl 1 ocobeHHoCTE ay inTopum.
Corpyvannuecrso:

= NOHHMAaTh M HCOOJLIOBATH  [IPEMMYIIECTBA  KOMAHaIHoil M
WHIHBHAYANLHOH PaBOThl NP pelenny YHeOHbIX 30084, TPHIHMATL WE/ls
COBMECTHOH  IeATENBHOCTH, NIAHHPOBATL  OPraHHALNG  COBMECTHOI
PatioThl, PACHPEACATE BULLI PAGOT. 1OrOBAPHRATECA, ODCY A 1ETL npoLece
H PesyasTaT patoTel: 0000ILATE MHEH WA HECKOIBERK T01eH!

*  VHACTBOBATE B (PyNNoBsiX GopMmax paborel (00 ywIACHHE, 00MeH MHEHIIL
“MOIMOBBIE LITYPMBI» M HHBIE), HBUIOAHATH CBOK wacTs paboTel 1
KOODAHHHPOBATE CBOH  ASHCTBHE C©  JIPYTHMH  YACHAMI  KOMEH/ILI
OUCHHBATE KAYECTBO CBOCTD BKIAAA B ODIWME NPOAVET 110 KPHTEpHEM,
CHHROPMYTHPOBAHNEBIM VHACTHHEAMH BIAHMOICHC T1IA,

3} Viuweepeatonme  pecyanmusisie  Oelicmeus, (OB IE Y UM
POPMUPOSANUE CMBICTORNG VOMAHOSOK 1 WHIHERNMX HOFRKOE THNHOCHTLT,
Cavoopranusaums:

¢ COCTRRNATEH TUTAH, AITFOpHTM PelLlEHHA 3a0aun, BROHPATE CHocob pelreiiia
€ VUETOM HMEIOLLMXCH PLCYPeoB 1 CoDCTBCHHLIY BOTMOKHOCTEN,
AQIVMEHTHPOBATE H KOPPEKTHPOBITE BAPHAHTHI PRILCHHH ¢ YUEToM HOBOR
HHpOpMALHN.

CamokonTpoie:

* BI3JETE  HABBLIKAMH  MOIHABATENLHOR  pediekcHH  Kax  ocozumaHuy
COBCPLIAEMBIX ACHCTBHI M MBICANTEABHBIX NPOLUECCOB, WX PCIVIBTATOR,
BIAIeTE  CNOCOOAMH  CAMONPOBEPKH, CAMOKOHTPONA  Lpolecca |
Pe3yeTaTa peLIeHHA MATEMATHYCCKON aJa4H,

* NpLiBKAETE TPYAHOCTH, KOTOPBIE MOMYT BOIHHKHYTh [IpH  Pelietim
3044H,  BHOCHTL  KOPPERTHBBR B JA@HTCRLHOCTE HA OCHOBC HOBLIX
DOCTORTEBCTH, AAHHBIX, HATLIEHHLIX OLIHGOK, BEIABACHILI TPY IHOCTE;



* OUCHWBATL COOTBEICTBHE PelyNbTATE LEAW 11 YCAOBHAM, OOLACHHTH
NPpHYIHE TOCTHACHHA MW HELOCTHMEHHN PeivIBTaTOR AeHTeNLHOCTH,
HAXOMTH OWHORY, 1dBATE OLEHKY NPHODPETERHOMY DITEITY.

NPEAMETHLIE PEIYILTATHI
1 KJAACC

UnepupoBath NOHS THAME TOUKR, NPAMAS, (I0CKOCTh,

[IpHMEHATE GKCHOMBI CTEPEOMETPHH W CHABLCTBHA WY HHX MPH PeLLeHHN
FeOMETPHYCCKHN 3aay,

CINepHpoBATE NOHATHAMK. NAPRLACABHOCTE H HEPNIEHAHKY IHPHOCTE NPAMbis
H ITOCKOCTER.

KnaccHHUHpOBATE B3aHUMHOE PacioNOmEHHe NPAMBIX M HIDCKOCTEH B
NpoCTPaHCTRE,

Onepuposats NOHATHAMM: ABYTPaHHLI yron, rpamd JABYTPAHHONG  vraa,
pedpo IBYTPAHHONO Y1na; THHEAHBIA yron OBYTPAHHOIO ¥ria; rpaaycHas sepa
ABY FPAHHOTO VIIE.

CnepypoBath  NOHATHAMK: MHOTOTPAHHHK, BRIOVENLIA B HCHLITY KR
MHCGIOPPAHHRE, MICMEHTEI MHOTOPPAHHH K, ﬂpElBlt.‘[th.lh MHOTOIpaHHHE,

Pacnoanasate OCHOBHBLIC BHIALL  MHOTOIPAHHUKOH (NHPAMILIL, npHIMa,
NPAMOYIONBHLIN Napanaenenunes, kya).

Kiacenpuunposath  MHOIOIPaHHHKN,  BRGHPAS  OCHOBAHMS U1
KAACCH(HKALUMM  [BRINYKABIE M HEBBINYKIWE  MHOIOIPAHHIKN; NpaBgHiBHELE
MHOFOIPaHHHEH, PAMBIE H HARITOHHBIE NPHIMbL, DAPTTETETNIH Ik )

OnepupoBaTL NOHATHAMM: CCKYILAR TN0CKOCTh, Ce4eHHE MIOTQ| PAHHHROB.

DOBACHATL NPHHUANTE MOCTPOCHHA CCMEHH T, HENOABIYE METOL C/IE108,

CTpoHTE  ceveHun MHOMOIPAHHHEOR  METOA0M  CICA0H,  BLIMOJIHATD
[BHIHOCHBIC) IOCKHE HEPTeswu W1 PHCYHROB Npoctuy obséMunls duryp: B
ceepxy, cOoky, cHnzy,

Peiate 331340 HA HaXOKEIEHHE MeOMeTPHYSCKHN BCAHMHH No o0pasUam 1w
AOpHTMAam, MPHMEHHA H3IBECTHLIE AHATHTHUECKHE MEeTOdb HPH PpeUicHHH
CTAHIUPTHRIX MATEMATHYECKHX 33084 HA BLIYHCACHHC PACCTORHHA MEMKILY 1BY M
TOUKaMK, OT TOMKH JI0 NpaMOol, o7  TOUKHM 10 [IOCKGCTH,  Me#Ly
CEPCHINBRIOILIHMHCH NPAMBIMK.

Pewats 3ana4n Ha HaxowaeHue FEOMETPHYECKHY BETHYHH Do ODPOILas WK
IropHTMaN, TNPHMCHAR HIBCCTHBIE AHAUIHTHHECKHE  METOAL  NPH PeLICHg
CTAHIAPTHRIN  MATEMATHHECKHX  3anauy  Ha  BeIMHCACHNE  YITIOR  MEWwI
CEPELIHBAIOILHMHCH  NPAMBIMH,  ME& IV NPAMOH o ILIOCKOCTRIO, MEWILY
NACCKOCTAMH, ABYTPAHHLIX YIN0B,



BeiMHCIATE 00BEMBI M NIOWATH NOBEPXHOCTE MHOPOIDAHHNLO (npHIMa,
THpAMHAa) ¢ NpUMEHEHHEM  (OPMYN:  BWIYMCIATL  COOTHOLISHMA  MEHIY
AACLIAASM A NOBEPXHOCTER, 00BEMAMH MOAODHKX MHOMOTPAHHHKOE,

UnepupoBaTh NOHATHAMMI CHMMETPHA B NPOCTPAHCTRE: HEHTP. (OUb M
MOCKOCTE CHMMETPHM, LEHTP, OCh M NIDCKOCTE CHMMETPHH (BT bl

Hipnekats, rOpeobpasoBwiBaTe W MHTEPNPeTHPOBATL  HHPOPMALIHIG  ©
NPOCTPAHCTREHHBIX MCOMETPHYECKHN DUrypax, MPeacTaBieHHYI0 HaE YepTemay |
PHCYHEAX.

Ilpumetsts reomeTpuueckne (axTsi 108 pelesns CTEPCOMETPHYEC KN
3A0a4, Npeanonarailiny HeCKDNBKO LWATOE PELISHHA, CCIH YCIORHA TPHMEHEHHN
AAHB B ABHOR hopme,

MpumensTs  npocteiilune  nporpamMmibie  cpeicrsa i WICKTPOHHO-
KOMMY HHEALHOHHBIE CHETEMBL NTPH PELUCHHH CTEPEOMETPHYECKIX 12131,

[pHBoanTe NpHMEPsl MATEMATHUECKHX JAKOHOMEPHOCICH 1 NpHpoIe W
HHIHH, PACNIOIHABATH NPOABIECHHE 3AKOHOB TEOMETPUIL B HCKYCCTRE,

[PHMEHATE NOAYYEHHBIE IHAHHA HA NPAKTHES: UHANHINPOBATE PCAiLHbE
CHTYALHH 11 NPHMEHATE HIYYSHHBIE NOHATHR B NPOUSCCe [OMCKD PeLl¢HMs
MATEMATHYCCKH  COOPMYTHPOBAHHON  npodiaeMbl,  MOIeTHpOBATL PeTHBIE
CHTYAUHH Hd  A36IKC  FEOMETPHM, HCCAEIOBATE  [IOCTPOEHHLIE  MOJEnH ¢
HCHIONLIOBANHEM TEOMETPHYECKHX NOHATHIA W TeopeM, annapatd airefpsl; pelaTs
NPEETHHECKHE 33109H, CHATAHHBLE © HAXOWIEH HeM TEQMETPHUYSCR X BCIINYHH,

11 KAACC

CMIEPHPOBATE  NOHATHAMM:  LIIHHIPHYECKaN NOBEPXHOCTE,  ODPWIVIOLLITE
UHAMHIPHUECKOR  NOBEPXHOCTH,  WWIHHIAP:  KOHHYECKAS  [IOBCPXHOCT,
OOpa3y I0IIME KOHHHECKoi MOBEPNHOCTH, KOHYC; cepuuceras MOREPXHOCT L.

Pacnotnarath Tena Bpatenus (UHWIHHAP, kouve, cdepa it wap),

UOBACHATE CHOCOGH MOIYHCH S TEX BPALLEHNY.

Kaacendmunposars ssanmuoe pacnoioxenne chepsl 0 I10CKocT i,

Onepuposath NOHATHAMK, WAPOBOH CErMENT, OCHOBAHNE COrMeHTd, BLICOTA
CErMCHTAL LWIAPOBOH CHOH, OCHOBAHME LWAPOBOIO CI0H, BBLICOTE WAPOBOTD CI0A:
WapoBeH CeRTop.

Boiumenats  obwémb W naowaan  nosepxnoctei  Ten BPALIEHHA,
FEOMETPHYSCKHN TEJ ¢ IpHMeHenHesM dopmy,

Uniepuposars  NOHATHAMMW:  MHOTOTPAHHKE, BAUCAHHLIR B cipepy M
OMUICAHHBIA OKOANO  Cihepbl; Cepa, BOHCOHHAN B MHOTOTPAHHME WIH  TE00
BPAIEHHE,

BhIMHCTATE COOTHOWEHNE MEHAY IOWATAMH NOBEPXHOCTEN H OTBEMas
MOA0OHBIX TE]1,



Hiobpamars wiyuaesmblie (uivpsl o7 pyEH 0 C HpHMEHEeHIeM HPOCTRIX
HEPTEMHRHBIX HHCTPYMEHTOR.

BoInoiaHAT (BBIHOCHBIE ) NIOCKHE HEPTERN MY PHCYHKOB NPOCTRIX O0LEMBBIX
@HEYP: BIL CBEPXY, COOKY, CHUIY; CTPOMTE CEMEHUA Tel BPalleHns,

H3Bnekats, WHTCPNPETHPOBATE . HPeUBPII0BLIBATS HHbopsae o
MPOCTPAHCTREHHBIX MEOMETPHYECKHX (IHIYpax, NPEACTERIEHHYH) Ha HepTemax o
PHCY HEAX.

UnepupoBath NOHATHEM BEKTOP B NPOCTPaHCTSE,

Beinosinste  neficTBHA  CAOMENHA BCKTOPOB, BLMHTANWA  BEKTOPOB I
YMHOMEHHA BEKTOPA HA YHCA0, ODLACHATL, KAKHMH CBOACTEAMM OHN 08.121010T.

TpUMEHATE NPABAND mapainelenune .

LIJ:epupnBﬂTh MOHATHAMM NEKAPTORLI KOOPIAHHATL B NPOCTPAHCTHE, BEKTOR,
MOIYIlb BEKTOPY, PABEHCTBO BEKTOPOR, KOOPJAWHATHI BEKTODL, YTOI  MERIY
BERKTOPMMH, CEATAPHOE NPOHIRACICHHE BEKTOPOR, K IAMHEAPHEIC M J.‘.l.l:'-.1||_|.]l|:]r]j1l_1[E'
BEKTOPEL.

HaxoanTs CYMMY BCRTOPOB W NPOWIBCACHHE BERTOPA HI YHCI0, YTO MeR Yy
BEKTOPdMH, CHANAPHOE NPOHIBCOCHHE, PACKARALIBATE BEKTOP 110 ABYM
HEKOLTHHEAPHBIM BEKTOPAM,

JasaBate NIOCKOCTh YPABHEHHCM B 1CKAPTOBON CHUTEME KUODINHAT,

lpusenats reomerpudeckie GAKTEL IR PRINSHHA CTEPEUMETPHYCCERIN
4044, NPelnoaraliiiig HECKOBKD ILAros pelledns, ecan VOIoEHa IIPUMEHeHis
Ha04HLL B ABHOA DopMme.

Pewats npocrefdiune reoMeTpHieckHe Iagadu Ha NPUMEHCHHE BEKTOPHO-
HOOPAHHATHONO METO14.

Peinats  3anasm  Ha  JOKATATENLCTBO  MATEMATHUSCKMX  OTHOWCHHT M
HAXOKACHHE TROMETPHHECKHX BEJIHUHH 10 00Palam Wik atropuTMam, npHMeHas
HIBECTHLIE METOA TIPH PEUIEHHHA CTAHAAPTHRIX MATEMATHYECKHN Ja4au,

MpavensTs  npocrefiiune  NporpaMMHbLIe  CpeicTBa W MICKTPOHHO-
KOMMYHHEAUHOHHBIE CHOTEMBI NPU PCIICHHN CTEPEOMETPHUSCKIY HiaY.

[TpHBOAHTE NPHMEPBl MATEMATHHECKHY JAKOHOMEPHOCTLE B npupoae i
AHIHH, PACTIOIHABATL IPOABICHHE JAKOHOB [COMETPHH B HCKYCCTRE

IlpiMensaTe NOTyYEHHBIC IHAHNS HA OPAKTHKC UHANNIMPOBATE PEealbHLie
CHTYAUHH H TNPHMEHATL HIYMEHHBIC TOHATHHE B NPOIECCE NOHCKA pellcHy
MATEMATHYECKH  CROPMYIHPOBAHHON  NpoBNeMbl,  MOACTHPOBATL  PER/IbHbIC
CHTYALHH Ha A3kKe TeOMETPHM, MCCHea0BaTh NOCTPOCHHBIE MOSTH ¢
HENONBIOBIHHEM FEOMETPHYCCRHN NOHATHI 1 TeopeM, anpapara anredphl, peiaTh
NPAKTHHCCKHE TRA3YH, CBATAHHBIE ¢ HAXOWIEHHEM MEOMETPHYCCKHN BN,
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MYHHUHNANLHOO 00pasosatig Jladuuckuil paiion
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PABOYAS ITPOI'PAMMA

yuedHoro kypca « Maremaruka

a1t oOyuarowmxces 10-11 knaccos

(10 3491429)

Moayas «BeposiTHOCTH H CTATHCTHKA.

ba3oBblii ypoBeHb»

['opos JTabunck, 2023ron



HOHCHHTEIBHAS 3ATNTHCKA

Pabouan nporpamma  yueGuoro kypea «BeposteocTs W CraTHCTHKAY
Gazomoro yposxs ang obydaowmxes [0 —11 knaceos pazpaborana Ha ocHoBE
DelepalisHOMD  FOCY IAPCTEEHHOIO  OBpaI0BATeILIOD CTAHIAPTA  CPeaHErD
obwero  ofipajosanus, ©  Y98TOM  COBpPEMEHHLIX MHPOBBIX  TpedOBaHKi,
MPEABABAACMBIN K MATEMATHYECKOMY OOPai0BaHHIO, | TPAARUMEA poceniickoro
obpazopaia. Peanwsauus nporpammsl OBECHEUNBACT ORIAASHHE KIOUCHLIMK
ROMIETCHIHAMM, COCTABIAOLIMMA OCHOBY JUIR CAMOPAIBUTHS | HEnpepbiBioro
O0Pa30BAHME, HEI0CTHOCT OOWERYILTYPHOTO, THYHOCTHOTO W NOIHABATENLHOTO
PATEHTHA JHYHOCTH 00V YA LLIMXCH,

LLEJIH H3YYEHHS YYEBHOT O KYPCA

Yuehuwil kype «BeposTHOCT M cTarHeTHRay 0a10BOC0 YPOBHA RBINASTCH
NPOAGEKCHHEM W PAIBHTHEM OZHOMMUHHOTO YueGHOIO Kypea 0a3oBOr0 YPOBHS
OCHOBHOI wikonbl, Kype npeadassaven ans QopMupoBanis v obyuaiomises
CTATHCTHMECKOR  KYJIBTYPBL W NOHHMAHHS POAH  TEOPHH  BEPOATHOCTER  Kaw
MATEMATHYECKOND HHCTPYMEHTA A0H HIVYEeHMA CAYUAHHBIN CoOBITHE, Benmunl M
npoueccos. [lpn HayueHnn xypca oboralimores NPeICTARNEHUA YHALMXCT O
METOAAX HCCICAOBAHHA HIMEHYHBOIO MHPA, PASBHBACTCA MOHHMAHHE THAMHMOCTH
M ODUHOCTH MATEMATHYECKHN METOADB NMOSHAHHA KaK HEOTheMIeMON YacTH
COBPEMEHHOTO ECTECTBEHHO-HAYUHOT'D MEPOBOIIDEHHN,

Coidepsanne KYpoa HanpaeaeHo Ha HKPLIIEHNE IHAHINA, NOTYHEHHBIX [TPH
M3YHEHNH KYPed OCHOBHOH LWIKONLL H HA PASBHTHE NPEICTABICHH 0 ¢ IVHAHHBIX
BCIAHMIHAY 1 B3AHMMOCHERAN MEARLY HHMH HO BAWHLIN MPHMepids, CHYRETHI
KOTOPLEX (OUEPITHYTE H3 OKRPY KAKLETO Mitpa.

B COOTHETCTEHN © YRE3aHHBIME UCTIAMH & CTPYKTYpe YueOHOIe Kypca
«BepoaTHOCTL 1 cTaTHeTHKAY cpeanedl WKOAL Ha GaI0BOM YPOBHE BblOCICHDI
CACAYIOUIHE  OCHOBHBIE CONCPKATCNLHEIE JAHHEN: «Cnyuaibie cobbiTHA o
BEPOATHOC THY, «CAyYaiHble BENHYHHB] H 38K0H DONBLIHY YHCRD,

Baknyw  wacTe  Kypea  samdmaer HIYUEeNHE  TeOMETPHULCKOrD H
DHHOMUATLHOTD pacnpeneneHnii H SHAKOMCTBO © U HENPEPLIBHLIMI aHAOTaMH
— MOKAIATEALHBIM H HOPMATBHLIM PACTIPEIENeHHAMH.

Conepwanme  amunn wChyvailinble colpTua W BepOsSTHOCTIY QAT
QCHOBOH 118 (OPMUPOBAHNA NIPEACTaBNCHNI O pacnpeneieHny HEPOATHOCTeH
MEHTY IHAHEHHAME COYMAAHLIX BEAMYNH, & TAKKC 118 THHUS HEODXOIHNMA Kak
Gaza 4a8 WIvHEHMA 3axkona GOMBILMX YHCEd — HVHAAMEHTLILHOIND  TK0HA,
ACHCTRYIOWIETO B NpHpoae u OBUIECTBE M HMEIOWErD  MATEMATHUCCKYID



thopmanizaumio, Cam 3akoH GONBILMN YHCEN NPeLIAraeTel B OFHAKOMUTEILHON
(POpME ¢ MUHHMANBHBIM HEMOALIOBAHHEM MATEMATHYSCKOTD (HOPMA LM,

Tembl, CRA3AHHBIE C  HENPEPLIBHLIMK  COVYARHBIMH  BEAHYHEAM,
HHUEHIIIP}IU'I BHUMIHHE WIKONBHAEOE HA OIIHCAHMIN M Iit}"‘lr,"'I!HH -:.‘,'l:.-"-i;—,]ﬂHH_"l',
ABIEHUA C NOMOILLK HenpepelBHBIX hyHELIE. OCHOBHOE BHUMIHNE Y 1enReTeH
NMOKAIITEALHOMY H HOPMATBHOMY pacnpeleleHHAM, [IPH 3T0M  IPeanoiarae ey
OIHAKOMHTENBHOE  HIyYeHHe sartepHana Oe3  J0KalaTedblTB  NPHMCHREMLIX
parTos.

MECTO KYPCA B YYEBHOM TLTAHE

Ha wiyuenne kypea «BepoatHocTs W crarucrukan ua GaioBos  yponie
OTBOJMTCH | 4ac B Heaeny B TedeHMe KawIoro rojga obyueHus, peero 68
jr"-lt‘ﬁlHl:rIH Havow.



COAEPAHAHUE YYEBHOI'O KYPCA
10 KJIACC

[peacrasienne aaHHBIX ¢ noMowsio Tabmmu W Auarpass.  Cpeinee
apHMETHUECKOE, MEAHAHA, HanbONBIIEE W HAMMCHLUIEE IHAUSHMA, pA3Max,
AHCIIEPCHS M CTAHAAPTHOE OTKAOHEHHE YHCIOBLIX Habopos,

Cayuaiiesie 3KCHCpUMenTsl (ONBITEL) H CIyHaRNEIe CODBTHA. DNeMeHTape
cobpirus (Mexons). BepodtHocts covuafinoro cofeiius. BONIocTh SicToTh M
BEPOATHOCTH  coObiTnid.  CayuaiiHele  OfBITEL € PABHOSOIMOHLIMH
WIEMCHTAPHBIMH - COOBITHAMM.  Bepostuocry  cobwituil & onwmax ¢
PABHOBOIMOKHBIMH ANEMEHTAPHEIMH CODBITHAMH.

Onepaumy van cobRTHAMKA: Nepecedenne, 00be THHEHHE, NPOTHEOIION Hble
cobLITHS, duarpasmsl Finepa, QOpMyaa CAOKEHHS BEPORTHOCTEN,

YeunosHan BepoOATHOCTh. ¥ MHO®enHe pepoRTHOCTEH. [lepeso cavaainoro
skcneprmenTa, Popmyia nonHol seposTHOCTH. Hesasnenmbie cobuimims,

KoMBuHatopHoe npasnio ymuomeHns. [lepectanoakn 0 (aktopsan, Yueno
coserannit, Tpeyronoamk Mackans. @opuyaa Gunosma Hulotoua

Breapuuii cayuaiHbii ONBIT (MEnLTanne), yenes u Heyaaun. HesusHonmble
HCOBITAHHA. CepHs  HEIABRCHMBIN  MCHBITAHI 10 nepBoro  yenexa.  Cepus
HEIABHCHMEX HETILITAHUA bepryiin.

Cnyvaiinas  seawunda. Pacnpeneacune  sepostnoctedi,  Jlnarpavima
pacnpencaenus. Tlpumepn pacnpelefennii, B8 TOM YHCNE, [COMCTPHMCCKOE 1
DUHOMBLTEHOE,

11 KJACC

Hncanossle  XapakTepHCTHREH  CAyYaiHbiX  BCAHMHH!  MATEMATHHECKOE
IRHABHHE, AHCHEpCHA W CTAHILApTHOE oTiioHenne, [lpumepsl npumeHeHns
MATEMATHHECKOND OIKHAAHHA, B TOM HHCIE B 33/1a4a% M3 NOBCEAHEBHOR HHIHH.
Matemarnueckoe oniaHne GHHAPHOR CAyuailHOi BeinunHL. Maremarniueckoe
OARHIAHHE  CYMMB COy4aiHBIX  Benuduy,.  Maremartnyeckoe omuianue o
AHCOCPCHA TEOMETPHYECKOTO U DHHOMHAILHOTD PACTIPEISICHHITL

3aK0H OOAbIIKHX YMCED W €ro POk B Hayke, NpHpole H DOLLECT Be.
BuiGopouHLii MeTo Hee1e10BaHk .

lNpuvepsl  HenpepuiBHLIX  chavyaiHex  Beansun, [owstue o naorwoeti
pacrpejenesns. 3a1a4H, NPHBOARIHE K HOPMATLHOMY pactipeaenenni, [lonsTne
U HOPMANBHOM pacnpeieneHii,



TLTAHHPY EMBIE PE3Y.IbTATHI
JHYHHOCTHBIE PE3YILTATHI

JHUHOCTHBIE  Pe3VIETATE  OCBOCHMA nporpaMmsl - Y4eQHOIO  [IpeaMeTs
aMatemarnkan XopaKTepHIYIOTCH:

I paskaanekoe BoCHHTAHHE:

CtHOPMHPOBAHHOCTEIO TPAKIAHCKON MOIMITHI OOVHANMUSTOCH Kk AKTHBHOMO
W OTBETCTBEHHOMD  WieHA  POCCHACKOrC  oDIECTBa, NPCACTABIEHHEM O
MATEMATHYECKHX OCHOBAX (DYHKUNOHMPOBAHHE PAIIHYHBIX CTPYRTYD, SBACHMI,
MPOUSAYP  PpasiaHckore  oDllectsa  (BWBOPBL,  ONPOCHE W Op.),  yMEHHEM
BIAHMOIEHCTEOBATE ¢ COUNANEHBIMHE  HHCT HTYTaMiE B COOTHETCTRHW C  HX
DY HKUHAMM b HATHAYEHHEM,

[larpuornveckoe pocnuTanmne:

ChOPMHPOBAHHOCTHIO POCCHHCKOH IpasiancKoi MACHTHYHOCTH, YVBKEHHE K
NMPOULTOMY H HACTORILEMY POCCHITCKON MAaTEMATHKN, HEHHOCTHLM OTHOLIEHHEM K
ACCTHAHEHHAM POCCHACKHY MATEMATHRKOB M POCCHACKON MATEMATHHECKON LLKOIL,
K HCNONLIOBAHHIO STHX JIOCTHREHUI B APYrUX HAykaX, Texnoiorudax. clepas
IKOHOMHKN,

JAYX0BHO-HPABCTBEHHOTO BOCOHTANHA!

OCOTHAHHEM AV OBHEIY LHeHHOCTER POCCHHCKMTD Hapaaa;
cOPMUPOBAHHOCTLHY  HPABCTBEHHOIO  COMHANMS,  ITHYECKOID  HOBSISHNA,
CHAZAHHOMD C NPARTHYHECKHM |I|:|'I|I."|1L’IIE]IIIIE"'.1 AOCTHHCHAH HOYKEHW M ACHTEOEHOC TR
¥UCHOIO OCOTHAHHEM JTHYHOID BKAANA B NOCTPOSHHE YOTORUMBOID OVIAN e,

Ferernueckoe BOCHHTANNE:

ICTCTHYCCKHM OTHOLUEHHEM K MHDY, BEIKOMAR 2CTETH h} MATSMATHMECKHX
FAKOHOMEDHOCTEH, 00BEKTOB, Faay, peLLEHMA, PACCVHICHHIS
BOCTIPHHMSHBOCTBIC K MATEMAaTHHECKHM GCNIEKTAN Pa3IMMHBIY BILUIOB HCKVOCTEA,

Duinyeckoe BOCIHTAHHE:

{'l'.I.FL?FI'.'-.'IHFlﬂﬁﬂHHﬂCThHJ JMEHHA TTPHMOHATE MITeMaTHYeCckHE JHEHHA R’
HHTEPECAX 3A0POBOTO H DEIONACHOND 0DpPa3a WHIMH, OTBETCTBCHHOID OTHOLICHIS
K CBOEMY 310pOBLIO (310P0B0e NHTAHHE, cOATAHCHPOBANHBIR PEANM SHHATHA W

OTAbINA, peryaapHas ruriHecKan AKTHEHOCTh )] i snseckoro
COBEPLICHCTROBAHNA, mpid SHATHAY CLOPTHERO=-0310POBH I/ LHOF
NERTENBHOCTEIO.

Tpyaoeoe Bocnuranue:

FOTOBHOCTBIO K TPYAY. OCOIHIHHEM LEHHOCTH TpYA0MIOONA, HHTEpEcoM K
PAUIHYHBIM - cdepam  NPOPECCHORANLHON  JeATENLHOCTH,  CHATAHHBIM ¢
MATEMATHKOH W el HPHIOKEHHAMH, YMCHHEM COBSPILLATE OCOIAHHRBIT [y.,-_,u_':up
Oyuyweit  npodieccHH W PeAIMIOBLIBATE CODCTBEHHBIE KMIHCHNBIE [I1AHbL



FOTOBHOCTLIG M CHOCODHOCTBIO K MaTemarHueckoMy  oOpeiosaniio
CAMOODPUIOBAHNIO HA NPOTHKEHHN BCEll HKHIHH, TOTOBHOCTRIO & AKTHBHOMY
YHACTHH B pelreHMm NPAKTHHECKHX 38089 MATEMAaTHYeCKOH HATPREACHHUTH,

IKOJOTHHECKDE BOCHHTAHNKE:

CHOPMHUPOBIHHOCTBEY  IKOAOMHHECKO ] K¥IBTYPbLL, OOHHMAHHEM  BIHSHMH
COLHANBHO-IKOHOMHYECKHX NPOLSCCOR HE COCTORHHE IPHPOIHON B COUHATLHOR
CPEAbl,  OCO3HAHWCM  [N0DATLHOIO  XAPAKTEPH  IROJAOTMUECKHX  NpoDaes;
OPHEHTAUMER HE NPHMEHCHHE MaTeMATHUECKMX IHAHUH Uis PELLCHAS 33184 B
obnacTn  okpywalimedl  cpeisl, NAAHHPOBAHNA MOCTYIIKOR W OUCHKH WX
BOSMOAHLIX MOCACACTEHA N8 OKPYIRIAOIIEH cpeasl.

LIeHHocTin Hay HHOro No3Ha B

CROPMHPOBAHNOCTBIO MUPOBOIIPEHIN, COOTBETCTEVIOWIETO  COBPOMEHHOMY
YPUBHKY  PASBHTHA  HAYVKH KW ODLUIECTHEHHOI HPAKTHEN.  NOHUMIHHEN
MATEMATHYECKON HAYKH Kak Ciepsl HEI0BEHECKOl ASSTENLHOCTIL ITANOH of
PAIBHTHE M IHAYHMOCTH 108 PAIBHTHA  UHBHIHIAAUHK, OBIAJIEHHEM Akl KOM
MATEMUATHEH H MaTEMaTHYECKOH KVABTYPOH K4K CPeACTBOM  [OTHAHHA MHpPE;
FOTOBHOCTRED OCYLICCTRANTE TPOSKTHYIO W HCCASAOBATENLCKYIY ASHTeAbLHOCTE
HHIHBHAYANLHO W B IPYONe,

METANPEAMETHBIE PE3YJ/IbTATDI

MeTtanpeamerHuie peIynbTaThl OCBOCHHA NPOTPaMMbl yuebnoro npeiasera
aMaremarukan XAPAKTePHIVIOTCH OBALACHHEM YHHBEPCA/IbHBIMN
MG, T LW -:}-I."!'.J'I'.'J'”HMH.HFT. e c e b bW i REATEAT VBRI T al
OCULCMBUAMU, VRUBEPCAIHBIA PE) TR B OCHcHTaismL,

1) Vwweepcarensie  neimasamessuvie  defiomeun,  ofecieviusaion
rf)f.i,fj.lrer,mmu.luw OAIOBBIY  KOIHUNTHEIBIX MR OO e UFI:L'Ip,err,ru_r.:'m [LrCaLCHE
MERTO O PICR TN R CHEENTRCERG TR SRR, AEREMEHEH N SRCHRECKIEY,
HECTEDOBAMETbORIY OREPUIILL VMERNTE PADOmMams ¢ unibopmanuen) .,

Baiosbie aoruueckne peiicrans:

*  BLIABIATH H XAPAKTEPHIORATE CYLIECTREHHBIC IPHIHAKK MITCMETHYECKIX
00LEKTOB, NOMATHEH, OTHOIIEHHE MEHILY NOHATHAMM: opyy i npoBaTy
OMPEACACHHA  NMOHATHHA,  YCTAHABAMBATL  CVILECTREHHLIH NPHAHEK
KAACCH(UKALNN, OCHOBAHMA 18 ODODLWCHNA W CPaBHEHHY, KPUTEPHN
NPOBOANMOrO AHATH3A,

*  BOCTIPHHMMATE.  OPMYTHPOBATE W NPeOOpPEIOBLINATE  CVALCHNA:
FTBEPAHTEALHLIE W OTPHUATEIbHLIC, CAHHHMHBIE, HdaCTHBIE W OOWLHE:
VCNORHBIR:

¢ BHABINTE  MOTEMATHHECKHE  JAKDHOMEPHOCTH,  BIIMMOCERIH W
NPOTHROPEUUS B (AKTAY, ZAHHBIX, HaDIIOACHHAX W VTBEPAICHHAN:



Npellarate  KPHTEPHH 108 BBIABISHHA  3akoHOMepHOCTEH W
NPOTHBOPEYME;

* AcAaTh BBIBOJLL ¢ HCNONLIOBAHHEM 33KOHOB JOTHKH, 1SAYKTHBHGLIX M
HHAYKTHBHBIX YMOSAKTOMEHHA, Y MOSERIIIOUe i 10 aHRTOT IS

¥ [POBOIHTE CAMOCTORTLC I LAD AORIIFTENLCTER MATEMATHHECKHX
YIBCPWASHHA (IPAMBIC H OT NPOTHEHOTD), HEICTPAHAATE AP VMEHTRLHO,
MPHBUAHTE NPHMEPRl W KOHTPHPHMERLL, OOOCHOBBIRATE  CODCTECHHLIE
CYAHICHHA H BLIBObE;

*  BLIDHpaTE cnocob PelleHHA YueOHOol 3a1avn (CPABHHBATE HECKOThKD
BAPHAHTOR pelleHHd, BuOHpaTe HauboOnee noaAXOaAfunmi  «© YHETOM
CAMOCTOATRIBHO BLIIENCHHBIX KPHTEPHEE ),

Baionbie Hecaea0BaTeALCKHE 1eiiCTBHN:

WO E30HEATH BONPOCH KAK MCCI¢A0BATENBC KA HHCTPYWMOEHT [MNOYHaHA,
(POPMYTHPOBATE  BONPOCKL,  (PUKCHPY IOLLIHE NPOTHBOpeYHe, npodacsy,
YOTAHARIHBATE  HCKOMOE M nanHoe,  QopMiposats  rumoresy,
APIYMCHTHPOBAT B CBOK) NOTHLLHKY, MHEHHE;

* NPpOBLAHTL CAMUCTORTLALHO CIENHPOBIHH bR IKCTIRPHMEHT,
HCCJIR0BAHHE N0 YCTAHOBACHHIY  OCODSHHOCTEN  MATEMATHYECKOTD
00LEKTH, ABNEHHN, NPOLECCA, BEIABISHHID  3ABHCHMOCTER MER 1y
ODLEKTAMH, SBAEHHAMH, [IPOLIECCAMH;

*  CAMOCTORTENBHO POPMYIHPoBaTE OGOCIICHNA W BBIBOAL N0 PeVILTATAM
ﬂpﬂﬂﬂ'ﬂr‘i}mum Haﬁmu.uEHHH. HCCACIORAHHA, OUCHHMBATE N0 IOBCPHOCTh
MONYHEHHBIX PEIYALTATON, BLIBOAOE H 0DODUIEH Hil;

* MNPOrHOZHPOBATE BOIMOMKHOE PAEIBHTHE NPOIECCa, 4 TAKAKE BbUIBHIEThH
NPLANOIOKEHHS O er0 PATRHTHH B HOBRIX VCIIOBHAX,

Paitiora ¢ nudopmauneii:

v BLIHBAATE ACMUATEL HHOOPMAITHN, NaHHBIX, HeOBXOAMMBIX 119 OTHELA
Hi BONMPOC H 108 PELICHNA 300841,

o BRIOHpaTe  HHGOPMAUMID  ME HCTOUHNKOS PALTHYHEBIX THITO R,
AHILTHIHPOBATL, CHCTEMATHIHPOBAT W WHICPNPETHPOBATL HH(OPMALIO
PAITHYHbIX BUIOB H (POpM NIpeacTaBieHms;

= CTPYKTYPHPOBATH HHQOPMALIMIO, NPEACTARIATE e€ B PAIAMUHLIX hopmax,
HILTOCTPHPOBAT L FPalHYecki;

*  OUSHHBATL HANEWHOC T HHpOpMary o CAMOC TOATE N bHO
CROPMYTHPOBAHHEIM KPHTEPHAM.

1) Vuusepcatensie  KOMMYNURQIMEGHME  delcmeus,  o0eCHeNunaon

L‘rjl’lﬂl,f::‘lm,frt.-'ﬁlmﬂmcm& COWHLTBNBIX HASLHIKOE GOVHAMI INCR,

Obmenne:



BOCIPHHAMATE W QOPMYTHPOBATL  CVAACHHA B COOTBETCTBHM ¢
YCIOBHAMH W LeNsMH OGLIEHHS, ACHD, TOYHO, TPAMOTHD BLPAHATL CBOW
TOHKY 3PCHHA B YUTHRIX H MHCBMOHHBIX TEKCTAX, JEBAThE MOACHEHHA MO
QY pelUeHHA 3a0a%H, KOMMEHTHPOBATE NOTYVYSHHBIH pe3vinLTarT,

B x07€ 0DCYRACHUR 3E0ARE L BONPOCE! N0 CYIECTRY 00CY#I2eMON TEMbl,
npobiemsl, peiiaeMoii 3mIK, BLICKIILIBATE HACH, HALEIEHHBIC HA NONCK
PEIUCHHA;  CONOCTABAATL ;ftmu CVAOCHHA C CVETEHHIMH  APYIHX
YHMACTHHRKOR JHONOrE, QOHA }".‘-'J'L'HBE-.'III:- PEsTee M EXOOCTRL 1O -: B
KOPPeKTHOH (opmMe dmpuy::E‘pnumb PATHOINACHA, CBOH BOIPUKLHNAL
NPpeAcTaiaTL  pe3vabTaTh PEILEHHA  {agaun, IKCIEPHMEHTY,
HCCAEOBAHHA,  TPOSKTA, | CAMOCTORTENLHO  BeiDupats  dropmarn
BOICTYIICHHA C YHETOM 32184 NPEISHTALNN 1 OCODeHHOCTEN ay AnTopHH,

Corpyaunuectno;

3)

NOHAMAaTE M HCMOJABIOBATE  APEMMYILECTBE  KOMAWIHOH M
HHAWBHIYANBHOH PAtoThl NP PEIEHUH YUeDIBIX 38044; IPHHUMATL LT
COBMECTHOR  JICATENBHOCTH, |I.']ﬂIII|1E'H'III-]-';1TI- UPFaHHTELIRIG CORMECTHON
patoThl, PACHPEACASTE BHIL pator, IONOBAPHBATHCH, 0DCVIKAATE Npolece
H Pe3yILTAT paboTel: 0DODILIATE MHEHHA HECKIILKHY AH1eH;
YVHACTHOBATL B IPYNNOBLIX dopmax palorsl (oficywAcHus. o0MeH MHeHul,
AMOTOBBIC WITYPMBIY . MHBIC), BLIDOOHATE CBOIO 4acTh padoThl M
KOOPAHHHPOBATE  CBOM  OSHCTBHA ¢ JAPYTHMH  YOeHAMH  KOMaHIL;
QUSHUBATE KAYECTBO CBOCNO BKIALA B ODUIMH NPOAYET N0 KPHTCHHAM,
CHOPMYTHPOBAHHBIM YYACTHHKIMH B3AUMOICTICTBIA.

Vinsepeareunie  peayanmuenvie  ocliomeis QEECIEY W T

I"f.ilr'.illﬂ. Wi Deaaiine |'.'.'I-|'h!-£'."-|'-|'.i't|'h|'.'l."H'HEUH-:J-E'HL' U NCNINENR LI Baa R T i e,

Camoopranmianus:

COCTARTETE [1J1aH, Ei:lrﬁ]'pl-lTM PElll.l;"HHH AHEAYH, thﬁllpﬂ'lh Crocon pelR e
YHETOM HMMEIUIMXCA PECYPCOB W COBCTBEHHbIX BOIMOKHOCTEN, APV MEHTHPOBATE
W KOPPERTHPOBATE BAPHAHTHI PELUCHHA ¢ YuETOM HOBOH HHgopMatin.

CamMoroHTpon:

RIAACTE  HABBIKAMK  NOIHABATENLHON  pediekcHH  Kak  OcosHaHis
COBEPLUASMBIN JCHCTENH W MBICTHTENLHLIX HPOLECCOR, WX PEIVILTATOR;
BAAICTh CI'JDCUEEIMH ﬂﬁhﬂ'!ﬁp{l‘ﬂ'f‘ﬂbih, 'L'l]?!.11.]h'l'IH'l|'|"|-lr.'iH Ilp-uuur:t'u H
PEIYALTATA PELICHNA MATEMATHYECKOT Janaqn.

MPeABRALTs TPYAHOCTH, KOTOPLIC MOIYT BOSHHKHYTH 1IPH PEIEHHK
Fd4A4H, BHOCHTE KOPPEKTHBLR B JACATC/ILHOCTE HE OCHOBS  HOBLLX
0DCTONTENLCTE, AAHHLIX, HANAEHHbIX OWHBOK, BUABASHHLY TPy IHOCTE;



* OUCHWBATH COOTBETCTEHC PEWILTATA UM M VCAOHHAM, OOLACHATH
MPHYHHBL JOCTHAEHHH WIH HEJOCTHHEHHA PeIyAbTATOR JeATENLHOCTH,
HaXo0AHTh OWAOKY, NABATL OLEHKY NPHODPETERHOMY ONbITY.

NPEAMETHBIE PE3Y. TBTATHI
10 KJACC

Unrare i ¢TponTs Tabiuus u auarpammel.

OnepupopaTe  NOHATHAMK:  cpeanee  apidMeTHyeckoe, MellHaHa,
HanGobies, HAHMENbLESS JHAYCHHE, PASMEN MACCHBE NHCIOBLIY TAHHLX,

OnepupuBath NOHATHAMA: CAYHANMHbIT IKCNEPUMEHT (ONBIT) 0 Chyvuaiinoe
COOBITHE, WIEMEHTAPHOE COOBITHE (IMEMEHTAPHRIA HCXOA) CAYMaHHOD OnbITY;
HaXx0IHTh BEPOATHOCTH B DNBMTAX C PABHOBOIMOEHbLIMHK E.—'l}"-l.'lﬁ]!i.r."-ﬂl COUBITHAMIL,
HaxXQIHTe W CPABHHBATE BEPONTHOCTH CODBITHH B WIVVCHHBIX  COVUaiHBX
IECNEPHMEHTAX,

Haxoanms W QoOpMyaHpoBaTe CoObiTis: nepecedeHne W o0belHHEHHE
NaHHbix  COObITHH, coDBITHE, TPOTHBOMONOMHOE  JAHUOMY  CODBITHIO
NOJALIORATHCA AHArpaMMamu Jinepa 1 HoOpMYION CAOWEHHA BEPOSTHOCTEN NpH
PELLICHHH 348,504,

‘:.}TIEjJHFH}HEITI:- MOHATHAMHD YCNOBHAR BEPORTHOCTh, HEIABHCHMbIC COOLITHE,
HaxOQAHTh BEPOATHOCTH C© [MMOMOWLHY NPABEHAE YMHOGKCHHA, © NOMOLLLKY Qepesd
CAYHANHOIO OnbITa,

[lpumenaTs koMGHHATOPHOE NPABHIO YMHOMEHHHA [IPH PEIIEHHN 3ian,

OnepupoBath NOHATHAMM: HCNBITAHWE, HEIABHCHMBIC MCIILITAHN, LepHA
HCTIBITAHMH, YOMeX W HEYAA4a; HAXOANTE BEPOATHOCTH COOBITHH 8 CepHM
HEFABHCHMBIX HCTIWTAHWH 10 NEPBOrO YCNexa; HaxoanTh BEPOATHOCTH cODMTHA B
CEPHH HCTILITAHHA bepryaan,

OnepuposaTes NOHATHAMH cayuannng BLIHYHHA, pacipe e cHHe
HE'FHJHTIIEETEE., AHAPAMME paclipede/IeH 1A,

11 KJIACC

Cpasiusarh  BEPOSTHOCTH  3Havenindl  covunfivoit  BeIHuHHEL 10
PACTIPCACACHUID HIH © NOMOLULLHD THAPaMM,

UH':F'IIPUHH'J'J-'- MOHATHEM MATEMETHHEC KO UK HIAAHHA, HIPHBOINTE IIPHMEPEL,
Kak MPHMEHACTCH MATEMATHHECKOE OWHASHHE CAVURRHOR BeiHYMHBl HAXOIHTE
MATEMATHYECKOE DWHAAHHE N0 JaHHOMY PacnpeaeieHnm.

Hmers npencrapnenue o 3akoHe GOabLINX uncen,

HMmeTs npeacTasnenie 0 HOPMATBHOM PACipecicHIN.
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