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PaBouas nporpaMsMa obueodpazopatentioil yaebaod qnermmmmam O . (1
« MaremaTHka » npenHazHAYeHa  JUM PEANH3AUWH OCHOBHOH  npothecHOHANLHOI
nporpavmet CITI0 wa ©Gase ocHoBHoro obuero 00pazoBaHMs ¢ OJHOBPEMEHHBIM
NoJAY4eHHEM cpeaHero odiiero obpalosanns,

Patouas nporpamma obmeobpazosatensHoi yaedroi anemunanas QY An.0l
« Martematka » paspaforaHa B COOTRETCTBHH ¢ NpHMEpHOH nporpaMmel  y4eGHOH
aucuuninael « Matemaruka »  agrop: Bammakos M.H., akagemux PAQ, nokrop fHsHEo-
MaTeMaTHHECKHX Nenarormyeckux Havk, npodeccop (onobpena DTAY «PenepaneHbiii
HHCTHTYT passuTus oOpazopanna», 2015 r.) w opuwenTHpoBaHa na  (QeaepanbHbii
rOCYAApCTEEHHLIH oGpasosatenensil cranpapr (@IOC ) cpeanero npodeccHoHAlEHON
obpazopanng no mpogeccnn  190629.07 Mamunucr kpana (_KpaHOBIIHK)
( vre.npHkazoM MunucTepeTea oOpazopannn M Haykn PO Ne 847 or 02.08.2013
raaperncrpuposannoit Munnerepersor  1Octhumn PO Ne 29674 or 20.08. 2013r.),
vKperHenHas rpynna npodeccnit  23.00.00 Texuura M TEXHONOTHA HAEMHOIO
TPAHCIOPTA .

Oprasx3alpg-pazpaboT4HK ! rocyIapeTReHAOE DIoTACTHOE NpOdecCHOHANBHDE
obpazosaTensHoe yupesienne KpacHo apekoro kpas « ANepoHckni TEXHHKYM
ABTOMOGHIBHOTO TpaHcmopTa u cepeucas ( TBIIOY KK ATATC )
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Conepxanne
[MoscHKTENBHAS 3aNHCKA
Odwas xapakTepHcTHEa y4yedHo#l Iucunninubl «Matematuka» ....ooooveeuae 3
MecTo y4eDHOR AHCUHMTHHED B YUSOHOM MIAHE .ciciiere e riensssssnsses smssssassssnsses
Pe3ynbTaThl OCBOSHHA YUEDHOM AHCLIMIUTHHBE 1iovisiioss iurssassssssansarnnssassasasassssass I
ConepiaHie YHEOHOM JHCIMIITHHBL 1o veriavusissssserasssssshsssasssssssnsnssessnsnsssns sa snsss sy
TEMATHUBCKOE NI AHMPOBAHME. .o i ieioisearsmsaasirn risas sass i ss s 44 6o vt srans ssssissrasasns 1.3
YyebHo-MeToaHYeCKOE M MaTepHANbHO-TEXHHYECKOE oDecneveHHe NporpaMMsl

yueOHOH AHCUMNAHHEL «MATEMATHKA Buiveiiiiniinmrmsssssmasmasronisssinsasnas sianssasassn o3



1. NOACHHTEJIBHASH IAITHCKA

Pabouaa nporpamsa obleobpazopaTenesHoll yueDHOH aMcuMnanHa «MaremaTHean
ARTAETCA YECTBIO OCHOBHOH npodiccHOHANBEHOH nporpaMMel B cooTeeTeTBAH ¢ ©1OC
CHO no npogeceun 23.01.07 MawwmHner kpana { KpaHOBIUKEK )

Paboyas nporpamma paipadotava wa ocHoee Tpebosanuit PIOC cpegmero obwero
o0 I:‘J'E.]l_'IH.ElHH!I. NPENBEABNAEMEIN K ETI_'J}"KT}"FE, EﬂﬂEP'H{EHHH] H pelyikTaTaM OCBOEWHA
yueOHOH JWcuMnaMHBl  «MaremaTtuka», B COOTBETCTBHH ¢ PexoMenpauusaMu  no

EIFI FAHHIALHH  [TOAYYeHHS Ep-E‘I[I—]E‘['{} Uﬁl]’.lE'[‘lD ﬂﬁpﬂﬁDBaHHH B IIPE_,!]_'E:,I'IH.‘.'{ QCHOCHMA
00paIoRaTENLHEIX MPOrpaMsM cpedHero npodeccHoHaNBHOrD 0DpajoBaHHA Ha Oale
OCHOBHONO 0DLWEro oOpazoBaHHuA ¢ yueToM Tpehosanui decpanbHbiX roCY 1apCTEEHHBIX
00paloBaTeNbHBIX CTAHAAPTOB H NOAYyvaeMol npodeccHH cpenHero npodeccHoHATEHOTD
oOpazosanu (nucemo [lenapramMenta rocyJapcTBe HHOH NOJIMTHEH B cepe NOAroTOBKH
pabourx xanpos W JTO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259), npumepHoi
nporpamMmoit yaednodl aucunnaune «MatemaTuka »  astop: bammakor M., akanemuk
PAQY, noxktop @HIMKO-MATEMATHHECKMN NEeJArorHYeckMx Havk, npodeccop (ogobpeHa
@I AY aDegepanbHeil HHCTHTYT paiBNTHA obpazopannan, 2015 rT.) |
Conepwanne nporpaMsbl aMareMaTiHka» HANPABICHO HA JOCTHHEHHE CIEIYVIOWHX
uenen:

* ofecnedyeHHe COPMHPOBAHHOCTH NPEICTARIEHAA O CONMANBHBIX, KYABTYPHBIX H
HCTOPHYECKHX (PAKTOPaX CTAHOBIEHHA MATEMATHKH,

* o0eCieeHHE CPOPMHPOBAHHOCTH JIOTHYECKOTD, AITOPHTMHYECKOTD H MATEMATHYECKOND
MbILIICHHA,

= obecneyeHHe CEHOPMHPOBAHHOCTH YMEHWA NPHUMEHSTE NOAYYEHHBIE THAHWA TPH
PELLEHHHE PA3IHYHBIN 331a4;

* obecneyeHHe COOPMHUPOBAHHOCTH NPEACTABNEHHH O MaTeMaTHKe Kak YacTH
ODueYeN0BEYECKOH KYABTYPb, YHHBEPCANTBHOM H3bIKE HAYKH, MO3IBOIAOILEM ONHCLIBATD
H HIYYaTh PeaibHble MPOUECCH H SRJICHHA,

B nporpasmsy BKAKMCHO collepRante, HaNpanIeHHoe Ha GOPMHPOBAHKHE ¥ CTYIEHTOR
KOMMOCTCHUHH, HeoOXonuMmXx Aid kKadecrseHHoro ocsoedna OITOIT CIIO na Gase
OCHOBHOTO ofulero obpa3oBaHus ¢ NONy4YeHHeM cpenHero obulero ofpaioBaHms;
MPOrpaMsil NOATOTORKH KBANTHOHUHPOBAHHBIX pabouux

2. OBIUASI XAPAKTEPHCTHKA YYEBHONH JHCUMILIHHBI
« MATEMATHEKA »

Marematika saiseTcs dyuiaMenTansHoil obineofpaiosaTensHOH AHCUHITHEON CO
CACEHBLIHMCH }’ETGFHHHHM COfep#anteM H obDILHMH TpeﬁunaliuﬂMH K noaroroBxe
o0y4alouMxes, peandiviomux obpazoBaTenkHYW NporpaMmy cpeaHero  obuero
obpasosanns 8 npenenax ocsoeHns OO CIO wHa 6Hase ocHosHoro ofliero
0OpaIoBaHHS.



Oblwme e H3IYHCHHA MATEMATHKH TPAaJHUHOHHO PpeadH3YHITCA B HETLIPEX
HanpaBleHHAX:

| } obmee npencrasicHAC 00 HISAX W METOOEX MATEMATHKH,

2) MHTENNEKTYANBHOE PAIBHTHE,

3) ornaneHHe HEODXOAHMEIMHA KEOHKPETHEIMH IHAHHAMH H YMEHHAMH,

4) BOCNHTATENLHOE BOINEHCTEHE,

HMayuenue maremaruk kak npoduasoi obweobpazosatebHol yueGHOMH JHCLMILIHHEL
VYWTBIBAIOWEH — cneuwdHKy — ocBaWBaeMblx  CcTyideHTaMmu  npodeccud  CI1O
ODeCNeYHBASTCH,

k| EhTEil}pﬂH- PasiNYHbIX MOOXOA0B K BBEIEHHK) OCHOBHLIX NOHATHH,

*  (QOpPMHPOBAHHEM CHCTEMBl  yucOHEIX 3aganmil, obccneumparowHx  3ddexkTHBHOC
OCYIECTRIACHHE E[-]ﬁDEIHIIHH HEACBRX YCTAHOBOK,

= opboraieHmes CINCKTpa CTHN e }f'-tﬂﬁlﬂ}ﬁ NEATCARHOCTH 33 CHET COornacoBaHHA ©
BEAYUIMMH JEATENBHOCTHBIMH XapakTepHCTHKAMH BriDpaHHOH npodeccHy.

[poduneHas cocTapIROWAN OTPaKaeTcH B TpeDoRaHHAX K NOArOTOBKe 0hyYaommxcy

B YACTH:

* oOulell cHeTeMBl SHaHUMA: coaepkaTebHble MPHMEPL HCNOMLIOBAHMA MATEMATHUSCKHX
HIEH W METOLOB B NPOMPECCHOHANBHOH JERTENBHOCTH;

* YMEHWH: PA3IHYHE B YPOBHE TpeDOBaHHH K CAOMHOCTH NPHMECHASMBIN AITOPHTMOBR;

* NPAKTHYECKOTD HCTONbI0OBAHAA NPHODPETCHHBIX IHAHWA H YMEHHA: HHAHBHIYATLHOIO
}"—lﬂﬁHﬂI’ﬂ OnbITH b MOCTROEHHH MaTeMaTHHCCKHX MOIeneH, BEIMTONHEHHK
HCCIEN0BATENBCKHX MPOEKTOB.

Taxkum obpazom, peatusalmus COLCPKAHHA YHCOHOR IMCLMITHHEL OPHCHTHPYET HA
NPHOPHTETHYHO PO NPOLECCYANBHBIX XAPAKTEPUCTHE y4eDHoi paboThl, 3aBHCALLMX OT
npothuas  npodeccHOHANBHOrO  00pasoBaHMs, NOAYYCHHS OMNBITA  HCMIONLIOBAHWA
MATEMATHEH B COAEpHATENBHRIX H TIPUqJE-E CHOHANTEHD 3IHAYHMBIX CHTYALHAX N0
CPaBHEHHIO C EPGPMi’ThHG—jT}DBHEBbIMH PE3YNETATHEBHEHMHA XAPAKTEPHCTHRAMHA l]ﬁ}-"IEHHFI.
- Conepsanne yueDHOH amcuMmimns  paspaloTano B COOTBETCTBHH € OCHOBHBIMH
COAepHATE/IbHWMH THHHAMH 00Y4YEHHA MaTeMaTHKE:

" ﬂ.‘h"EﬁpﬂH‘lEﬂh“ﬂﬂ AUHUA, BRIAKYAIAR CHCTEMATHIAUHKD CBCACHHHA 0 YHCIax; H3YHCHHE
HOBBIX H 0DO0LEHNE PAHEE HIYHEHHBIX ONEPALIHF (BOIBEICHHE B CTENEHD,

WIBNEYEHME KOPHA, NOrapUiMHpOBaHHE, CHHYC, KOCHHYC, TAHMEHC, KOTAHICHC M
oDparTHeIE K HHM); HIYYeHHEe HOBHIX BHIOB HHCIOBBIX BeipameHuid W dopmyn;
COBEPLUEHCTROBAHHWE NPAaKTHYECKHX HABRIKOR H BEIMHCIHTENEHOH KyIbLTYPE, pAaCIUHpCHHAC
H COBEPLIEHCTROBAHKE anrebpanyeckoro annaparta, chopMHpOBAHHOIO B OCHOBHOM
HKOe, H Cro NIpEMeHeHHE K PEIUEHHIO MaTEMaTHYECKHX H NMPHENAIHBIX 321349

* MEOPEMUKO-PVHKYHOHNEHAR ANNI, BRIBOUAIOILEA CHCTEMATHIALMIO H PACLLHPEHMUE
cBEAeHHI O HYHELHAN, COBSPLUSHCTBOBAHHE TPadHUCCKHX YMEHHH; IHAKOMCTBO C
OCHOBHBIMHA HICAMH H METOJ4MH MATEMATHYCCKOID AHANHIE B ﬂﬁ'hﬂh'lt, MOIBOMEHELIEM
HCCASA0BATh MEMENTAPHBIE 'IIIJ}'HH:LI.HH H pPeliaTh I'JPCH.TTEHI.LIHE MEOMETPHYECKHE,
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thHIMIeCKHE H IPYTHE NPHKIIAIHEIE 331344,

* UHMA YPAENEHMN U HEpageNcme, OCHOBAHHAA HA TMOCTPOSHHH H HCCNEN0BaAHHH
MATEMATHYECKHX  MOJENeH, nepecekawiladca ¢ anrebpaddeckoll #®  TEOPETHKO-
bYHKUHOHANBHOR JTHHHAMH W BKNIOYAIOWAR PAIBHTHE H COBEPILEHCTBOBAHHE TEXHHKH
anrebpanyeckHx Mpeodpa3oBaHHil ANR PELICHHA YPAaBHCHMA, HCPABCHCTE M CHCTEM;
(hOpMHpOBaHHE CNOCOOHOCTH CTPOMTh M HCCNENOBaTh MPOCTCHLUIHE MATEMATHHECKHE
MOLEIH [pH pPelieHHH (PHEKIAAHEIX 33184, 3a0a4 W3 CMEXHBIX H ClEUHATBHBIX
[HCUHTITHH,

- SEOMEMNFHNECK R RUMUA, BENHYAKLIAR HAT MR H LI npeEacTasicHHA b
MPOCTPAHCTBEHHLIX (PHIYpax W HIYYEHHE WX CBOKHCTB, (OPMHpPOBAHME M PAIBMTHE
MPOCTPAHCTBEHHOTO BOODPAKCHHSA, PAIBMTHE CNOCODOB TeOMETPHYECKHX MIMEpPEHMI,
KOOPAMHATHOI0 M BEKTOPHOIO METOJOB 1A PELUeHHA MATEMATHHMECKHX H MPHETATHBIX
3a0au;

L OMOXACHUReCKas  AMWNA, OCHOBAHHAR #HA PASEHTHH KQMEHHHTGPHHK }'MEHHE.
MPeACTARNEHHH O BEPOATHOCTHO-CTATHCTHYECKHX 3AKOHOMEPHOCTAX OKPYHAOLIEro
MHPa.

B Ttemarwyeckom naane nporpaMmbl y4eDHBIA mMatepHan npeactasneH B (opme
HEPEAYHMIEroCH PA3IBEPTHIBAHMA OCHOBHBIX CONEPHATEILHEIX THHHHA (anrebpanyeckoH,
TEOPETHRO-(YHKUMOHANLHOM, YPABHEHHHA H HEPABEHCTB, FEOMCTPHYECKOM,
CTORACTHYECKOH ), 4T0 NO3BOARCT FHOKD HCNOTLIOBATL HX PACTIONOKEHHE M BIAHMOCBA b,
COCTABNATh pabovuil Kanen apHui NIaH, No-pasHoMY Hepenyn y4elHbie Temsl (Fnasm
yueDHHKa), yuTHBag npoduns npofeccuoHansHoro  0DpAIOBAHMA, CHELHHKY
oceavBaeMoi npodeccid CIO, rnyOuHY HiyueHHS MATEpHana, VpOBEHB NOAMOTOBKM
CTYAEHTOB MO NPEMETY.

Tpebosanus K pezynkTaTam o0yHeHHA MPOABATCA B YPOBHE HABLIKOB [0 PeLUCHHIO 33134
W OMLITE CAMOCTOATENBHOH paboTe.

Hayuenue obueobpaiopatenbHol yueOHON AMCUMNIHHE «MaTeMaTHKa» 3aBeplIaeTcs
noapefeHHEM HTOMOB B (DOpME 3KIaMEHZ B PaMKax TNpPOMEKYTOYHOH aTTecTalHn
CTYAEHTOBR B npouecce oceoends ochoBHod OIIOT] CIIO ¢ nomyyeHWesm cpeiHero
obwero obpazosanua (ITTTKPC),

B paznene nporpammsl «ComepskaHHe y4ebHOH OMCLMNAMHBIY KYPCHBOM BBIENEH
MATEPHAT, KOTOPBIA MpPH HIYYeHHH MaTeMarHkd kak OaljoBod, Tak W npodHALHON
Y4eOHOH JHCLHIUITHHBL, KOHTPOMK HE MOUICHHT.

3. MECTO YYEBHOM JIUCUMIIJIHHDBI B YYEBHOM ILIAHE

4. Yuebuan aucumnivea  «MaTeMartHka »  ABISETCH  YHeOHBIM - NPEAMETOM
odAzarensHOi npeamerHod obnactw «Matematuka W HHGopMatHrar OIOC
cpeaHero obwero obpaloBaHHa,



Yuebnag adcuMnauna «MateMaTHka» HIYHaeTCA B 00WeoDpa30BATENLHOM  UHKIE
yuaebHoro naada OIMOI CI1O wa dase ocHosHoro o0uwiero obpajoBaHHa ¢ NOAYHCHHEM
cpeanero obwero obpasosanns ([ITTKPC).

B y4eOubix mnanax [MTIKPC yyeOnan apcumnanba eMaremaTtHkar BXoaMT B COCTAB
obmHx 0dueodpasoBATCIBHBIX YMCOHBIX AHCUHILINH, QOPMHPYEMBIX H3 0DAIATENBHEIX
npeametHsix obnactell MI'OC cpeanero obiiero obpaiosanna.

5. PE3YJILTATHI OCBOEHHS YYEBHOH JTHCIMIIVHBI

Ocpoenne  cogepwanda  ydebHoR  ancumnammw «Marematukar  obecneuusaer
JOCTHHEHHE CTYASHTAMH CISAYIOUIHX PeIyIbTATOR:

* AHYHOCTHBIX:

- cthopMHpOBAHHOCTL NPEACTABISHHH O MATEMATHKE KAK YHHBEPCATLHOM A3BIKC

HAYKH, CPe/ICTBE MOASTHPOBAHKUA RBNEHHA W NPOLECCOBE, HILAX W METONAX MATEMATHKH;

= MOHAMAHHE SHAYMHMOCTH MATEMETHEH 114 HE}’HHL‘IHTCI_HH"IL"{;KDM “pﬂl’pﬂﬁc-ﬂ.,
CHOPMHPOBAHHOCTE OTHOLIEHHA K MATEMATHKE Kak K 4acTH oblleveioseHeckol
KYIBTYPB YEPE3 THAKOMCTBO ¢ MCTOPHEH pa3BHTHA MATEMATHKH, IBOTIOLHEN
MAaTEMATHYECKHX MO

- PMEHTHE‘ JIOTHHECKORD MEILLITEHWE, TIPI]ETPE.HETEEHHGW Bﬂﬂﬁpﬂ}EEH HER,
AITOPHTMHYECKOH KYILTYPbl, KPHTHYHHOCTH MBIILUIEHHA HA YPOBHE, HEOOX0AHMOM [UIH
Oyayuei npoeccHoHANLHON IEATENBHOCTH, 1 NPOIOTKEeHHA 0DpasoBaHHA 1
CAMOODPAIOBAHHA,

- OBAJIEHHE MATEMATHYECKHMH IHAHHAMH H YMEHHAMH, HEODNOAHMBIMH B MOBCEIHEBHOH
AHIHH, MR OCBOSHHA CMEKHLIX CCTECTBCHHO-HAYYHBIX JHCLHIUTHH H

JHCLUMIIIHH !Ipﬂd]ﬁﬂﬂﬂﬂﬂﬂ.ﬂh]lﬂm HHEDG, TR NoaYHcHHA ﬂﬁ]ﬁﬂ.’iﬂﬂﬂl‘[ﬂ.ﬂ B ﬂﬁﬂﬂ'ﬂTﬂ!{,

He TpehyrlHX yrayDaeHHOH MaTeMaTHYSCKOH MoaroTOBKH;

- FOTOBHOCTE H ¢NOCOOHOCTE K 0DPa30BaHHIo, B TOM MHCIE caMooDpaloBaHiio,

Ha MPOTAMEHHA BCEil WHIHH, COIHATENBHOE OTHOILEHHE K HEMPepLIBHOMY 00paioBaHHIO
KaK YCAOBHIO YCNEIWHOM npodeccHORANBHOR H 0DIECTBEHHON ACATENbHOCTH;

- MOTOBHOCTE H CHOCOOHOCTE K CAMOCTOATETLHON TBOPYECKOH H OTBETCTBCHHON
AEATE/IBHOCTH;

= [JOTODBHOCTE K KOINEKETH FIH{!IF!’ pﬂﬁﬂTE, CDTP}"H.HHT'IE‘:-TH-}' co EEE]IIETHH KdMH B
00paz0BATEIbHON, 00LIECTBEHHO MONCIHON, yueDhHO-HCCHe10BATENBCKOH, NPOEKTHON 1
J'J.]:I}"I'HJ{ BHAAX JeATEIEHOCTH,

= OTHOIEHHE K NpofeccHOHAIBHOH NeRTelsHOCTH KAK BOIMOWHOCTH YHACTHA B PELLEHHH
NMHHHBIX, O0ECTBEHHBIX, MOCY IAPCTBEHHBIX, ODIUCHAUHOHANBHBIX NpobieM;

* METANDEAMETHBIX!

- YMeHHE CAMOCTOATENLHO ONpelensTs Uelld AeaTeNlbHOCTH H COCTABNATD NIaHk!
ASATENEHOCTH; CAMOCTOATE/IBHO OCYILECTBAATL, KOHTPONIHPOBATL X KOPPEKTHPOBATE
AEATENBHOCTE; HCNONL30BATE BCC BOIMOKHBIC PECYPCHl ATA AOCTHHEHHA
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MocTaBieHHbIX Leled y peain3alMy NIaHOE NeATeNbHOCTH; BMOMPATL yenelHbIe
CTRATENHH B PATTHYHLIX CHT}"EHHHH:

= YMEHHe NpoAyKTHEHO 0DIATECA H BIAHMOASHCTBOBATE B MPOLECCe COBMECTHO
JEATCNEHOCTH, j“IHTHHﬂTL MOZHLAK ,,I'].FI'}TH}L YHACTHHKOB JEATENLHOCTH, '}dJ{I,'.I'E!]ﬂ'HEHﬂ
PA3peIaTE KOHGUIHKTEL

- BAACHHE HABLIKAMH NOIHABATENLHOH, YUEOHO-HCCIEA0BATENECKOH H MPOEKTHOH
NEATENBHOCTH, HABBIKAMH PA3IpPeILCHHA NPodaeM; cNOoCcoDHOCTE M NOTOBHOCTE K
CaMOCTOATETBHOMY MOHCKY METOLOB PELUEHHA NPAKTHYECKHX 3a1a4, MPHMEHEHHIO
PATHYHBIX METOLOB NO3HAHHA;

- FOTOBHOCTE H CNOCODHOCTE K CAMOCTOATEBHON HHPOPMAUHOHHO-NIO3HABATC/IEHOMH
NEATENBHOCTH, BEIIOYEA YMEHHE OPHEHTHPOBATLCA B PAITHYHBIX HCTOYHHKAX
HHOPMALIHK, KPHTHYECKH OLEHHBATE H HHTEPNPETHPOBATE HHGOPMALLHIO, NONYYAEMYIO
H3 PazIHYHBEIX HCTOMHHMKOR;

- BliajleHHe A3LIKOBLIMH CPeICTBaMM: YMEHHE ACHD, IOrHYHO H TOMHO W3TAraTh

CBOIY TOUKY IPCHHA, HCNOILIOBATE ANEKBATHLIE ATLIKOBLIE CPECTRA,

- BllaIeHHE HABLIKAMH NOIHABATENbHON pedUieKcHH KaK OCOIHAHHA COBEPLLSEMBIX
,E[Eﬁﬂlil-fﬁ H MBCIHTENEHLLX NPpOUECCORN, WX FE‘.E}'J"-TH.T{}B H ﬂ{‘-l{ﬂﬂﬂlll{ﬁ, FPaHKL
CBOEro 3HAHUA M HEIHAHKA, HOBLIX MOIHABATENBHEIX 32044 H CPELCTE 414 HX
NOCTHHEHHA,

- UeJIeyCTPEMASHHOCTE B MOHCKaX M NPHHATHH PelIEHHH, CO00PAIHTENEHOCTE H
HHTYMLHA, PAIBHTOCTb NPOCTPAHCTBEHHbIX NPelcTaBIEHHH; cnocobHOCTL BOCTIPHHAMATL
KPacoTy H rapMOHHIO MHpa;

* npeIMEeTHBIN:

- ChOPMHPOBAHHOCTL MPEACTABICHHN O MATEMATHKE KAK YACTH MHPOBOH KY/IBTYDbI

H MECTE MATEMATHEH B CGHPE.‘MEHH'DE LHHBEHJIH3ALHNH, EI']DEGEE.."E ONHCAHHA SBACHHA
PEaNBHONO MHPa HA MATCMATHYECKOM A3LIKE;

- CHOPMHPOBAHHOCTL NPEACTABICHHA O MATEMATHYMECKHUX MOHATHAX KAK BAXHCHILINX

| MaTEMAaTHHECKHX MOJENRX, NOZBONRIOUINY ONHCKBATE H HIYMaTh pasHele

MPOUECCH W ARIEHHA; MOHHMAHHE BOIMOKHOCTH AKCHOMATHYECKOMD NOCTPOEHHA
MEBTEMATHHECKHX TCOPHI;

- BIAJeHHE METOLAMM IOKAZATEINLCTE H A1NOPHTMOB PELLEHHA, YMEHHE HX [IPUMCHATS,
NPOBOAHTE AOKAIATENLHBIE PACCYHIEHWA B X018 PEIIEHHA 3a7aY;

- BIAJICHHE CTAHAAPTHEIMH NMPHEMAMH PELLEHUA PALIMOHANBHBIX W HPPALIHOHATBHAIX,
MOKAIATENRHLIX, CTENEHHBIX, TPHIOHOMETPHUYECKHX YPABHEHHH H HEPABEHCTE, X
CHCTEM; HCTIONBL3OBAHUWE TOTOBEIX KOMIBIOTEPHLIX MPOTPAMM, B TOM MHCIIE 118 NOHCKA
NYTH PENIEHHA W HITIOCTPALHA PELICHHA YPABHEHH I # HEPABCHCTB;

- CHOPMHPOBAHHOCTS NPeACTARNEHHA 06 OCHOBHBIX NOHATHAEX MATEMATHYECKOTO
AHANHIA M WX CBOHCTBAX, BIAJSHHE YMEHHEM XapaKkTepHIOBATE NoBeAeHHEe (DYVHKLHIA,
HCTIOLIOBAHME NOJYYSHHBIX IHAHMA 1714 ONHCAHHA W aHANH3A PEaibHBIX
IABHCHMOCTEH;



- BAAJIEHHE OCHOBHBIMM NMOHATHAMH O MIOCKMX H NPOCTPAHCTBEHHBIX MEOMETPHYECKHX
thurypax, Hx OCHOBHBIX CBOMCTBAX;

~CIHOPMHPOBAHHOCTE YMCHMS PAcno3HABATE COMETPHYECKHME QANypsl Ha YepTemax,
MOJENAX H B PEATEHOM MHPE; MPHMEHEHHE HIYUCHHBIX CBOHCTE ICOMETPH4ECKHX QHIYp
W hOpMYIT 408 PEILEHHA MEOMETPHYECKHX 3a/184 W 38/1a4 C MPaKTHYECKHM CONCPHRAHHEM;
- BROOPOM PEUIHYHEIX N0AXOA0E K BBEACHHIO OCHOBHEIX TOHATHI,

- OpPMHPOBAHHEM CHCTEMBI yueOHBRIX 3anauuil, obecneuusaronx  3dpexTHBHOE
UC}' IHNECTRJIAEHHE ELIE-FIE]-IHHT{ LEJIEAkLIX }'ﬂTE.HﬂEDH;

- oboralieHueM cnexkrpa cruiaeil ydyeOHOH JeATEABHOCTH 33 CYeT COrfacoBaHHA ¢
BCAYUIHMH  JEATENBHOCTHRIMH  XAPaKTEPHCTHKAMH  BuOpanunof  npodeccuu |
CMEUHANBHOCTH,

[NpodHnbtan COCTARIAIOLWAS OTPAAAETCA B TPeOOBAHHAX K NOArOTOBKE 0DY4AOIHKCH
B YACTH:

- o0wedl CHCTEMBL HAHWI: COQepHATENBHBIE MPUMEPE HCIONBIOBAHWA MATEMATHUCCKHX

M2 W METOI0R B NpodeccHOHANEHOH JEATENLHOCTH,

- YMEHMi: painuyKe B YpoBHE TPeDOBAHHH K CAOMHOCTH NMPHMEHAEMEIX ANNOPHTMOB,

- NPAKTHYECKOND HCNOIEIOBAHHA TPHODPETCHHLIX IHAHHH H YMEHHA: HHIMBHAYANEHOID
y4eDHOMO  ONbLITE B NOCTPOSHHH — MATEMaTH4eCKHX — MOJIENeH,  BhINOTHEHHH
HCCNEA0BATEILCKHY NPOEKTOR,

Taxuy obpazom, peanulalMa coOAepKaHna yUeOHOH IHCUMNIHHEI OPHEHTHPYCT HA
HPHQPHTET]I}'HJ ]:IDJ'IE. I'.Ipﬂl_[e'l:l::}-'a,.'l' BHEIX Hapﬂ HTEPHE“{H _}"IIE!EF!DI':I pﬂﬁﬂThl,

MOJAYYEHHA ONLITA HCTIONB30OBAHHA MATEMATHEN B COAEPWATENRHEIX H NMPOpEeCcCHOHANLHO
JHAMHMBIX CHTYAUHAX MO CPaBHEHHIO ¢ GOpPMANLHO-YPOBHEBLIMH PEIYILTATHBHLIMH
XAPaKTEPHCTHEAMH 0byYeHHa:

- chopMHpPOBEHHOCTE NPELCTABICHHA © MNpouUeccax W ABNCHHAN, HMEIOWHX
BEPOATHOCTHEIH XapaKTep, CTATHCTHYECKHX 3JAKOHOMEPHOCTAX B PeallbHOM MHPE,
OCHOBHBIX MOHATHEX AICMEHTAPHOR TCOPHH BEPOATHOCTEH, YMEHHH HaxXOINWThL H
OUEHHBATE BEPOATHOCTH HACTYIUIEHWA COOBITHIH B NPOCTER LM NPAKTHYECKHX

CHTYALMAX M OCHOBHBIE XAPAKTEPHCTHEM CIYHAHHBIX BETHYHH;

= BIEAEHHE HiBRIKAME HCNONEIDRAHHAA MNOTOBRIX }EDMI'[LHJTEPHLII ITPEIIPEMM I'IFIH

pelleHHd 3anaq.

6. COAEPAKAHHE YYEBHOH JIMCLMILITHHBI
Breenenne
MaTemarHka B Hayke, TeXHHKE, 3KOHOMHKE, HHOOPMALHOHHBX TEXHONOTHAX H
I]pﬂm-l‘l(.‘f-]ﬂ]ﬁ ACATENBHOCTH, I_I,E.I'IH M 3adaud HIYHCHHA MATCMATHRH "]J‘H OQCBOEHHA
npodeccuii Cl110 u cneunanssocreit CIO.
AJNITERPA
Pazsurue nonstus o uncne Llenwie w paumonansksie uuciaa. JelcTBUTENBHBIE WWCHA.
[MpubnuxeHHbIe BEIYHCNEHHA.



KomniekcHeie WHcaa.

OCHOBbLI TPHIOHOMETPHH

OCHOBHBIC NOHATHA

PaauanHas mepa yria. Bpawarensnoe asmmenne. CHHYC, KOCHHYC, TAHMEHC W KOTAHTEHC
wicia. (ICHOBHBIE TPHIOHOMETPHYECKHE TOMIECTRA

MopMynel  npuBenenHs.  Popmynsl  chomenus.  DPopMylasl yasoeHHA  Popmyisl
NOIOBHHHOTO Y74,

lNpeobpazosanus NpocTef WM TPHrOHOMETPHYSCKHX BLIPAKEHHHA

[lpeobpasosanie CyMMBI  TPHTOHOMETPHYECKHX OYHKUHWH B  npodiBefenHe M
NPOH3IBEOCHHA B CYMMY. BripameHHe TPHIOHOMETPHYECKHX (IYHKUHI 4eped TaHreHe
MIOBHHHOID apryMCHTA.

[ puroHoMeTpHYECKHE YPABHEHHA M HEPABEHCTBA

[NpocTeiine TpHroHOMeTpHYECKHE ypaBHeHHA. [lpocTeiiiike TpHrOHOMETPHYECKHE
HEPHEEHC'THH.

OBpaTHbIE TPHIOHOMETPHYECKHE DYHKLHH. APKCHHYC, APKKOCHHYC, aPKTAHTEHC,
[lpakTHyeckHe JAHATHS

PaguaHHbi METO HIMCDEHHA YIIOB BPALICHUS M CBA3L C IPAIYCHOH Mepoi.

OCHOBHBIE  TPHIOHOMETPHYECKHE  TOWAeCTRa, GOPMyILl  CHOMEHHN, VIBOSHHS,
npeobpaizosaHHe  CYMME  TPUIOHOMETPHYECKHX  (PYHKUMA B [IPOHIBEACHME,
npeobpa’oBaHHe NPOM3IBEISHUN TPHIOHOMETpHUECKHX QyHKUM B cymmy. [lpocTeinne
TPUIOHOMETPHYECKHE YPABHEHHA H HCPaBEHCTBA,

ObpaTHBIC TPHIOHOMETPHYECKHE HYHKIHH! ADKCHHYC, APKKOCHHYC, APKTaHICHE.
GYHKUHH, UX CBOHCTBA H ITPA®UHKH

Oyurunn. O6nacTs ONPeEneHHs H MHOKECTRO IHAYEHHA; TPAPHE GYHKUHH, NOCTPOCHHE
rpafHEoBR GYHKIMHA, 380aHHBIX PASTHYHBIMH CliocoDaMH.

Cpoiicrea  ¢yHkunn. MoHOTOHHOCTB, YETHOCTL, HCHYETHOCTB, OIPAHHYEHHOCTH,
NEPHOIHYHOCTE.

[MpomenyTn BospacTaHus M yObIBAHHA, HAHDONBILEE H HAMMEHBLLEE IHAYECHHA,

ToukH 3kcTpemyma,  [padmueckas wutepnperauns. [lpumepsr  dyHKUHOHANBHBIX
JABMCHMOCTER B peaibHbIX MPOLECCAX H SABNEHMAX. APHIMETHYECKHE OnepauMHd Haj
hyHKUHAME,

Cnomnan gyHruma (KoMnosuuud ). [loHgTHe ¢ HENpepLIBHOCTH YHKIHM.

OGpatuele dyaxkunn, OGnacTs onpeaeneHka W oGnacTs IHaYenni oOparnoil dyHKLHN.

| padmix obparHoi dyHKUHM.

Crenennsie, NOKA3ATENEHEIS, TOTAPHMHYECKHE H TPHIOHOMETPHYCCKHE QYHKLHH.
(OpaTHbie TPHTOHOMETPHYSCKHE BYHKLIHH

OnpeaeneHua QyHKURHA, X cBOHCTEA M rpadmky,

[Npeobpazopanna rpadukos. [lapanaensHelii nepeHoC, CHMMETPHA OTHOCHTEIBHO OCCH
Eﬂﬂp,‘.’lHHﬂT H ﬂHMM{.‘-TP HH OTHOCHTENEHO HAY41d I{EHJ[T..'JHH.ET, CHHME‘.‘TPHH OTHOCHTEN R
MPAMOA ¥ = X, PAaCTAKEHHE H CIATHE BAOML OCEH KOOPIAHHAT.
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| IpaKTH4eCcKHE 3aHATHA

[pHsepsl 3aBHCHMOCTE R MERILY MEPEMEHHBIMH B PEATBHBIX NPOLECCAX W3 CMERHBIX
ancuuniue. Onpenenenne dyHeumii. [loctpocuue u urenue rpadmkos QyHKUMi.
HMcenenosanne dyukumn. Crofictea nuueliHoH, KBanpaTHYHOH, KYCOYHD-THHEHHOH W
ApobHo-nHHeHHOR pyHKUMA. HenpepeiBHele d nepuoamnqeckue dyvuxumue. CeoficTea M
rpafHKH CHHYCA, KOCHHYCE, TAHMeHca M KoTaHrenca, ObparHeie GyHKUHN B KX rpadHKy,
ObpatHele  TpHroHoMeTpyeckne oywkuny. [lpeobpasoBanna  rpadmka  GYHKLUHM,
' apmoHHyecKre KoaeDaHuA.

| lpurnaamsie 3a1aun.

[Nokazarenshsle, 10rapHOMHYSCKHE, TPHIOHOMETPHYECKHE YPABHEHHS M HePABEHCTEA.
HAYAA MATEMATHYECKOI'O AHAJIH3A

MNocneposarensioctd. Cnocobil 3a1anua H CBOHRCTBA YHCTOBRIX NOCIEA0BATENLHOCTEH,
[MonaTtue o npegene nocnesosarensHocTi, CyllecTBOBAHHE Npeaena MOHOTOHHOH
OrpanHYeHHOH noce 0BATENBHOCTH. Cymmuposanne focaeaosaTelsHOCTEMN.
beckoneuno yOBBaOWIAR rcOMETPHYECKAA NPOTPECCHE H EE CYMMA.

lpoussonnas. [onsarre 0 nporIBOIHON QyHKIIHK, €€ reoMeTpHUecKHA 1 PHIHYECKHH
CMBICH. YpasHenve kacaTenbHOH K rpaduky gyHkuum. [TposapoaHeie cyMMel, pasHOCTH,
NpoH3IBEACHHA, YacTHee. llpoM3BonHBIE OCHOBHEIX  INMEeMeHTAPHBIX (Y HKLUHA.
[MpumeHeHHe NPOM3BOAHOR K HCCIENOBaHHID GYHKUMA W NOCTPOEHHKD TPadHKOB.
llponzBoause 0OpaTHOR GYHKILMH M KOMOOIHILAH QYHKLIHH.

[lpumepsl HCNONLIOBAHHA MPOHIBOIHON N4 HAXOW ISHHA HAWTYHILErD PEeIleHHA B
NPHKIAIHLIX 337a4ax. Bropad npouisoanan, ee reoMeTpHUeckHH H (hHIHYECKHEA cMbICH.
Haxomaenue CKOpPOCTH ANA NPOLEcca, 3alaHHore GopmMyioi | rpaduxom.
[lepeoobpastan u unrerpan. [puMenenne onpeaeneHROND HATEPaAa I8 HAXORASHUA
nnowiany kKpusonurednold Tpaneunu. Popmyna Hewotona—Jleiitbuuua. [lpumepsi
NPHMEHEHWA HHTErpaia B OHIMKE M reDMETPHH.

lpakTHyeckne 3aHATH

HUucnosas nocneloBaTeNsHOCTh, CAOCOOM  ee  Ja0aHMsE, BRIMHCICHHY  4NIEHOB
NOCAEN0BATEN BHOCTH.

[lpeaen nocnenoBate ibHOCTH. beckoHeuHO VORIBAKOLLAN MCOMETPHYECKANR

NporpeccHs.

[lpon3asoaHan: MEXaHHYECKHA H NEOMETPHMECKHH CMBICA NPOH3IBOIHOH,

Ypasrenue Kacarensiod B obwem srune. [pasiaa u Gopmyasl anddepesinpoBanns,

Tabanua npoxIBoaAHEIX WieMeHTapHelx gyHkumit. Mecneagosanne diyHKUHH © NOMOLULBED
npoussoniod. Haxomnenwe Haudonbluero, HAMMEHBLLETD IHAMEHHA W IKCTPEMATBHBIX
IHaveH i fyHKUMHMK.

Murerpan u nepsoodbpainas. Teopema Hulotona—leiGmuua. IpuMeHenHe HHTErpata

¥ BEIYMCTEHHIO GHIHYECKHX BEIHYHH W naowanei.

YPABHEHHA H HEPABEHCTBA

YpaBHeHHA K CHCTEMBI YPaBHenHi. PaunoHanbHbie, HPPALHOHAIBHEIE, NOKAIATENRHbIC

1



H TPHIOHOMETPHUYECKHE YPABHEHHA H CHCTEMBI.

PaBHOCHIBHOCTE YPaBHEHHHA, HEPABEHCTE, CHCTEM,

(cHoBHBIE MPHEMBI HX pELICHHA (PAUIOMEHHE Ha MHOKHTENM, BBEIEHHE HOBBIX
HEH3BECTHBIX, NTOACTAHOBKA, rpadMy4eckuii MeTo/L).

Hepasencraa. PausoHanbHele, HppalMoHAnbHbE, TOKAIATENLHBIE H TPHTOHOMETPHYECKHE
HepaseHeTBa. OCHOBHLIE TPHEMBL HX PeLUIeHUS.

Henonszopanue ceoficTs u rpadmkos GyHKLUMHA NPpH peLLEHHN YpaBHeHHHA | HepaBelcTs,
MeTo uatepranon. MaobpaseHue Ha KOOPARHATHON MIOCKOCTH MHOKECTRA

PELIEHHH YPABHEHHA H HEPABEHCTB C ABYMA NEPEMEHHBIMH H HX CHCTEM,

TNprrnagHee sanaun

[lprmeHenHe MaTeMaTHMECKMX METONOB N8 PEIIEHHA CONSPMATENBHBIN 347134 W3
paitMuHBIX 001acTel HayKH M MPAKTHKH.

HHurepnperauns peaynsTaTa, YHeT peaibHbIX OrpaHHYeHHi.

[IpakTHueckue IaHATHA

Kopuu ypasnenni. PapHocunsHoeTs ypasuedsil. [Tpeobpasosanne ypasHenui.
OCHOBHBIE MPHEMEL PElLEHHA YPapHEHHH, PelISHHE CHCTEM YpaBHEHHI,

Henoawsosanke cokicTs ¥ rpadukos dyHkumil Ang pelueHns ypaBHeHHil H HEPaBEHCTE.
KOMBHHATOPHKA, CTATHCTHKA H TEOPHH BEPOATHOCTEH

eMeHTE KOMOHHATOPHEH

OcHoBHBlE NOHATHA KoMOMHATOpWMKM. 3anaum Ha NOACHET HMCIA  pasMellieHH,
NepecTaHoBoOK, coveTanuil. Pewenne sanay na nepebop sapuantor. Popmyna GuHOoMa
Hutortona, CroficTsa Gnnomusanenmx Koadupuimentos, Tpeyronsiuk [lackans,
JemMenThl TEOPHH BEPOATHOCTEI

CobBITHE, BEPOSTHOCTE COOBITHA, CTIOKEHHE H YMHOMKEHHE BepoaTHocTel, [loHaTue o
HEIARHCHMOCTH C’ﬂﬁHTHﬁ. .ﬂ}iﬂkp[‘-]’ﬂaﬂ CJ'[}""-IﬂﬁII!H.ﬂ BEMHYHHA, 34K0H €& FE.EITPEAELHEIIHH,
HYucnoneie xapakTEPHCTHKH JHCKPETHON CayuYaiHOH BeTHYMHLL. [JoHaTHE O Jakoue
DOBLIHY YHCEN.

INEMEHTH MATEMATHYECKON CTATHCTHKH

IpeacTasnenne QaHHBIX (TabaHIB, IHATPAMMBIL, rpadHKK ), reHepaibHaR COBOKYTTHOCTS,
BRIDOpKA, cpejHee apuiMeTHHEeCKoe, MenHaHa. TTOHATHE O 3a1a4ax MaTeMaTH4eCKoi
CTATHCTHEH.

Pemenne I'IFIE}C['H YECKHX 3a3a4 ¢ [MIpHMEe HEHHeM EE[]-L'I-JITH{.'I'{'.'TH EIX METON0H,

[MpaKTHYEeCKHE IAHATHA

Mcropua passuria KoMDUHATOPHKH, TEOPHH BEPOATHOCTCH W CTATHCTHEH M HX ponL 8
PAVIHYHEIX ciepax  4enoBeyeckoH wuaHeaesvensHocTH, [lpaBuna KOMOHHATOPHEW.
Pelnenne koMOHHATOPHBIX 3ada4. PasMelleHHA, COYETAHHE W NEpecTaHoBKH. baHoM
Hetorona w tpeyronsiuk [ lackans. [lpuknagnbie sasaqun.

K naccuyeckoe onpeleieHUe BEPOATHOCTH, CBORCTEA BEPOATHOCTCH, TEOPEMA O CYMME
pepodatHocTed. Boiuucnenue sepostHoctei.  llpuknannere zamauw,. Tlpencrasnesue
yucaoBsIX TaHHB. [pukiaaHbie sana4u.

12



T’EOMETPHSA

[lpameie H MIOCKOCTH B NPOCTPAHCTEE

BiaumHoe pacnonomeHne ABYX NpAMeIX B npoctpancTee. [lapaniensHocTs npaMoii
nacckocTd. [apannensHocts naockocTed, [epresaHKyngpHOCTE NPAMOH H MIOCKOCTH.
[lepnenaukynap W HaknoHHaR. ¥ ron Meway npaMo 1 naockocTeo. JlByrpannsii yromn.
Yron Meway naockocTAMH. [lepneHankyaspHocTs ABYX MUIOCKOCTCH,

| eomeTpHyeckre npeobpalopaHua NPOCTPAHCTBA: NApAlIEIbHbBIA NepeHOC, CHMMETPHA
OTHOCHTENBLHO [LIDCKOCTH,

Mapannenssoe npoektTupoarre. [lowanes oprorosaissoi npoekuun. Hiobpawenue
I'IFIGET}]H HETEBEHHLIX [tlﬁr}'p

Muororpanduks Bepiindel, peGpa, rpaHd MHororpaHuuka. Paiseprka. MuororpaHHsie
YTl Beimykasie MmuororpaHidky. Teopema Jilnepa.

Npwsma. Tpaman v vaknonsas npuima. Hpasuasaas npwama. Hapannenenunen, Ky6.
lNupamina. [lpasuasHas nupamMuga, ¥ ceuennas nupamuaa, Terpasap.

CHmmerpuyd B8 kvDe, B napannenenunene, B NpHiIMe W NHPaMHe,

CeveHna KyDa, NPHIMBl H MHPAMHIbIL,

[lpeacraBnende © npasMiIbHBIX  MHOrOrpaHHMkax (rerpasape, kybe, oxrTasope,
[10neKaxape u uKocaape).

Tena v nopepXHOCTH BpaLLeHHA

Unamunp » kowyc, Yceuewuwidi konyc. OcHosadue, BwiCOTa, GOKOBER NOBEPXHOCUTH,
obpaiywolias, paisepria, (OCeBbie Ce4eHMA W CEMEHMA, NAPAIIENbHBIE OCHOBAHKIO.

[lap u cepa, ux ceuenus. KacatensHas naockocTs K clepe.

HimepeHHa B reoMeTpHn

(Jbsem 1 ero Hamepedue. MuTerpansHas opuyna obbema,

thopmynel obbema Kyba, MPAMOYTONEHOTO NAPLTIeNenHnena, NpHIMel, UHIHHAPA,
@opmMynbl 00BEMa MHPAMHIL M KOHYCA, PopMY/ibl NA0WATH NOBCPXHOCTEN LHIHHIPA H
KoHyca. Popmyist obbemMa wapa i NNoWaaH cfephl.

= [loaooue ten. OTHoweHMA naowaled nospepxHocTeid W 00beMOB NOAODHLIX TEN.
Koopauuarts B BeKTOPEI

[pAMoyYroabHas ( AEKAPTOBA) CHCTEME KOOPAHHAT B NpocTpaHcTee, PopmMyid paccTORHHA
MEHLY IBYMA TOUKAMH. Y pasHeHMs cepsl, NIOCKOCTH W NPAMON.

Bexkropel. Monyas ektopa. PaseHcteo sextopos. CrloMeHHe BEKTOPOB. ¥ MHOMKEHHE
EE‘l{TﬂPE Ha uHcno. PainoweHue HERT[IFIEI o HE'I'IFE-H.-"[EHHFIM. ¥ron MERTY il.H}'MH
HE‘H‘I’GPEHH.

[Ipoekuna BexTopa Ha ock. Koopauuate sexTopa. CranspHoe nponiseicHue

BL’."KFDPEIE-

Henons3osanne KOOPAHHAT H BEKTOPOR NMTPH PELIEHHH MATEMATHHECKHX W NPHKIAIHAIX
@aay.

[lpakTuveckne 3anaTHR

[TpH3anaky B3aMMHOTO PACTONOKEHUA NPAMBIX. Y TON MeKIY NpaMBIMH, Bianmnoe
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pacnonoseHne NpAMeIX 1 naockocTed. [lepnenankynsp W HAKNOHHAS K NNOCKOCTH. Y ron
MERLY NPAMOA H NIocKocThi. TeopeMbl O BIAHMHOM PACHONOKEHHH NPAMOE W
naockocTH, TeopeMa o Tpex NepnesaHKynapax.

[puinaku | cuofcTES Napanienbibix H NEPNenIHKYISPHBIX NIoCKocTe,

Paccroanne o7 TOUKH A0 MNAOCKOCTH, OT NPAMOR J0 IUIOCKOCTH, PACCTOAHKE MEHIY
MACCKOCTAMM, MEHIY CKPCLIHBAIOWMMHCA NPEAMbIME, MEAILY IPOH3IBOIBHBIMH QHIYpaMH
B MPOCTPAHCTHRE.

[NapannensHoe NnpoekTHposaHKe W ero ceoiicTea. Teopema o NAOWAAH OPTONOHANBHOMH
NpoeKIHH MHOTOYTOBHHKA. BiaumHoe pacnonomerie NPOCTPAHCTREHHBIX GHTYD.
Paznuuneie  Buasl muororpaddkkos.  Mx  wiobpamenns, Ceuewns, paiseprid
MHOTOTPAHHHKOR.

[lnomans nopepxHocTH. BHab cummeTpuil B npoctpadcree. CHMMETpHA Ten

BPALUEHHA M MHOTOIPaHHHKOE. BuiuKcienne niomaned ¥ o0LeMoB.

Bextopw. [leficTang ¢ sextopamu, [lexaproBa cHCTEMA KOOPOWHAT B MPOCTPAHCTRE.
YpasHeHne OKpY#HOCTH, chepel, MiockocTd. Paccrosnue mexay Touxamu. JdeficTaus o
BEKTOPAMM, 381aHHBIMM KOOpIMHATAMK. CKanspHoe npouiseneHue sexTopos. BexropHoe
ypasHeHHe npaMoi W nnockoctd. MenoasioBanie BeKTOPOR MPH A0KAATENLCTEE TEOPEM
E'TEPE{'I-HE"I'F}HH-

AR BHEAY IHTOPHLIX 3AHATHE CTYAEHTAM HAPATY C PEIIEHHEM 33134 H BLINONHEHHS
MPaKTHYECKHX 3a0aHHA MOKHO NPELI0KHTE TEMbl HECAEI0BATENBCKHX H pedepaTHBHBIX
paboT, B KOTOPbLIX BMECTO CEPHI OTHEbHBIX METKHX 33084 H YIIPAKHEHAR NpearaoTca
CHIMETHBIE 3a0a1HE, TPeOYHOUIME AMHTENBHON paloTel B paMKax 0IHON MaTeMaTHYeckol
CHTYAUHH. ITH TEMBI MOIYT DhITh KaK HHIHBHAYATbHBIMHE 331aHHAMM, TAK H TPYTINOBRIMI
JUH COBMECTHOID BRINOIHEHHA MCCNCAOBAHHE.

NpumepHbie Tembl pedepaTor (Qokaanos)

* HenpepuiBHbie gpodu.

* llpumeneHue CIOWHBIX MPOLUESHTOE B 3KOHOMHYECKHX pacqeTax.

* [ lapannenstoe MpoeKTHPOBaHHE,

» CpeaHHe 3HAYEHHUA H WX NPHMEHEHHE B CTATHCTHKE,

* Bexroproe 3ananue NPAMBIX M IOCKOCTEH B NPOCTPAHCTBE.

» CnoeHne rapMOHMHECKHX KoneGaHuii.

* ['padmyeckoe pelueHue ypasHeHnii ¥ HEPAREHCTE,

= llpasunersie ¥ nonyNpagHnsHbBE MHOTOTPAHHHKN,

* KoHudeckHe ceqerHus U UX NpHMEHENHE B TEXHHKE,

* lHonaTwe nudpepeHLiHana H ero NpHACKEHHS,

= (U XeMbl NOBTOPHLIX HCNBTaHKWA bepryaian.

= Mceaeposaiie ypasieHdH H HEPABCHCTS ¢ MNapaMeTPOM.

fpamepHbie TEMBI HECAEAOBATEALCKHX NPOEKTOR

* Henpeprishsie apodu.
u ﬂpl-l.*.tc HEHHE CIOMHEBIX MPONEHTOR B 3KOHOMHYECKHX pacHeTax
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* [ pau4eckoe pellcH e YpaBHEHHA W HEPABEHCTB.
* [lonsaTue audipepeHiHana 4 ero NpHIOKEHHA.
* Heoneposanue ypasHeHMil 4 HEPABEHCTE C MApaMeTPOM.

7. TemaTHueckoe nAaHHpoBande yvednod qncunnanusr OV /n, 01
«MaTemaTHka »

[lpu peanusaiiny cofepwania oduleoDpasopaTenbHON YHEeDHOH AHCIHIIHEE
«Maremarura » 8 npegenax ocsoeHus O[O CIO na Base ocHoeHoro ediuero
obpazoBaHKa ¢ nony4eHHem cpearero obwero obpazosadis ([TTKPC) smakcimansnan
y4ebHan HarpyiKa o0y4arlLHXCA COCTABNAET:
= o ppodeceuy CIO 23,0107 MawwusceT kpana (Kpasoaiidg) — 424 vac, u3 Hax
ayauTopHas (o0s3aTeNbHAN ) HArPY3Ka 00YHAKNXCA, BKIKOYAR NPAKTHUECKHE TAHATHA,
— 29443c0R; BHEAYIMTOPHAS CAMOCTOATEARHAN padora cTyaentos — 130 wacos;
NPUMEPHBIA TEMATHYECKHHM ILIAH

Haumenosanue pasienos u KonxyecTro Yacos ayIHTOPHOR CaMocToATeNLHAR
~ TEM HATPYIKH | pabora
. Beero [pakTH4eckHe |
naboparopHsie
| paboTE! i sw
‘Beeaenue 4 2 - _[
Pasurue nonstus ouncae | 12 3 b i
Kopuu, creneny u norapudmer | 32 10 15 |
IlpAMBlE W NIOCKOCTH B 24 B 10
NpOCTPAHCTRE |
Kombunaropuka 16 7 10 |
KoopauHarsl H BEKTOpPLI 22 | 7 10 -
OCHOBE! TPHTOHOMETPHH 36 16 10
DyHEUHE W rpad ki 27 f 10
MHOrorpaHHHKHM U Kpyrisle 32 3 10
Te/a o
Hauana matemarHueckoro 30 10 15
_AHAIH3A
HMurerpan n ero npuMeHeH e 18 3 11 .
INeMEHTH! TCOPHH 16 3 b
BEPOATHOCTEH M
MaTEMETHYCCKOH
CTATHCTHKH e
YV paBHEHHA W HEPABCHCTBA o 6 12
Hroro = 294 |84 130
| BrieavauropHas camocTostenssas pabora - |
[loaroroska asctynaenui no | 130
3a7aHHbIM TEMaM, |
Apknaion, peepatos, scce,
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HCIIONBI0BAHHEM
HHPOPMALIHOHHBIX
TEXHOMNOMHH W 10p.

[TMpomexyTodHas arrectanus B hopme 3K3aMeHa

Beero

HHOHEHIYANRHONO NpoeKTa c | |
|
|
| |

(424 (84 130

XapakTepHeTHKa OCHOBHBIX BHIOB YHelHOH IEATEILHOCTH CTYIEHTOR

! Conepwanne
0DY4En A

'B REIEHHE

Xa PAKTCPHCTHEA OCHOBHBIX BHAOE JEATE/ILHOCTH CTYICHTOR

(Ha ypoBue yqeDHBIX geHCTBHI)

(HAKOMIZHHE C PONTBIO MATEMATHER B HAYKE, TEXHHKE,
IKOHOMHKE, HHIPOPMALIMOHHEIX TEXHOMOTHAX H NPaKTHYECKOH
AEATENBLHOCTH.

OnnakoMIeHHe C© UensMH M 3a1a4aMH HIYYeHHA MaTeMaTHKH MpH
oceoeHHH npopeccHid  23.00.00 Texnuka ¥ TexHOIOrHA
Hazemuoro Tpadenopta llo npodeccun: 23.01.07 MawmHuer
KpaHa ( KpaHOBILHK )

ANTEBPA

PassuTHe nonaTHA o

Brinonnense apudMeTHuecknx I1eACTBHA Hal 9HCNaMH, coYeTan

(abconoTHol 1
OTHOCHTENRHOH ) |
CpaBHEHHE YHCTOBRIX

qucae YCTHBIE H MHCEMEHHEIE NPHEMEL,

Haxomnenue Haxomaenne 0lnboK B npeodpasoBaHuiX M BEIYHCIEHHAX
NpHDAHIKEHHBIX (OTHOCHTCH KO BOEM NYHKTAM NPOorpaMMe )

IHAYEHHA BEIMYHH H

NorpeilHoOcTEN

BhIYHCIeHHH

BhRIDAKEHHIA .
Kopu#, cTeneHH, ()iHaKOM/IEHHE C IOHATHEM KOPHA n-i cTeneHH, caoHCTRAMH
norapHdMil PA/IHKANTOR ¥ MTPasuIaMH CPABHEHHA KOPHEH,

hopmyTHpoBaHHE ONpeleneHHa KOPHA H CBOHCTE KOpHeH.
BrigHcIeHHe W CPABHECHHUE KOPHEH, BhINOIIHEHHE NPHEHIKH
THAYEHHA KOPHA.

[Tpeohpalopadue YHCAOBLIX M DVKBEHHBIX BRIpAKEHHH,
COZepHAallMX PaJHKANIB.

BrinonneHue pacderos no GopMyiiaM, COAEpPHalIHM PaiHKaib,
OCYIUECTBIAL HEOONOAHMEIE NOACTAHOBKH W (IPeoDpaI0BaHHY,
OnpeneieHne PaBHOCHTLHOCTH BRPAREHHA C PATHKATAMH,
Pewenne wppausoHanbHbiX YpaBHEHHI.

O3HakoMIeHUE C NOHATHEM CTEMEHH ¢ AeHCTEHTENLHEIM
NOKATATENEM.
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HaxowaeHne 3Ha4eHUH CTENEHH, HCNOMR3YA NPH
HEDDXOAHMOCTH HHCTPYMEHTAILHEIE CPEACTBA,
JanuceiBaHHE KOPHSA N-i CTENEHH B BH/E CTENEHH C APODHBIM
noKasateaemM H HaoDopoT,

CopMyHpopatKe CBOHCTE cTenedel, Beluyncnenre creneted ¢
PALIMOHANBHBIM MOKAIATENEM, BHINOTHEHHE TPHKMIKH IHAYEHHS
CTENEHH, CPABHEHHE CTeneHel.

[Ipeobpazopasie YHCIOBLIX H OYKBEHHEIX BRIpaKEHHI,
COACPHAIMY CTENEHNM, NPUMEHAR ceolicTea. Pelnenne
NOKAIATENBHBIX ¥PABHEHHH.

OapakoMaenHe ¢ NpHMeHEHHEM KOpHeH # cTenene npy
BEIYHCTIEHHM CPEMIHHX, JeNeHHH OTPEIKA B «307I0TOM CEUSHHHY.
Pewexse npHEIAIHBIX 381084 HA COKHBIE NPOLUEHTE

[lpeobpasosanne Brinoanenne npecbpaiopannil BRIpaMeHnd, NpHMEHERNE
anrebpanyeckux (POpMyN, CBAIAHHLIX CO CBOMCTRAME CTenenei U Jorapuhmos.
_BHpakeHni

OCHOBbI TPHTOHOMETPHH

~{ OCHOBHBIE NOHATHA

Hayuense pagsaiHoro Meroia H3MepeHHa YII0B BPALLCHHS HHX
CBA3M ¢ rpagycHol Mepoi. Maobpamxenue yrios spalllcHHS Ha
DKPY#AHOCTH, COOTHECEHHE BEHYHHE YTN4 C Ero
PACTIOIOMEHHEM.,

PopMyTHPOBAHHE ONIPEIENEHHH TPHTOHOMETPHYECKHX
hyYHKLIKI AN% YTI0B NDBOPOTA M OCTPRIX YTI0B NPSMOYTOIRHOD
TPEYroiibHHED H 0D BACHCHHE X BIAUMOCBAIH

OcHoBHBIE
TPHIOHOMETPHYECKHE
TOWIeCTEa

HPHMEHEHHE OCHOBHBIX TPHMOHOMETPHYSCKHX TOWIECTE TR
BEIUHMCIEHHA THAYEHWA TpHrﬂHﬂHETPH“EEKHI [l]:r"HH'[I]-'IE I1Es

OIHOH W3 HHX

IIpecbpazosanns
NpocTeRLIHY
TPHIOHOMETPHYECKHX
BEIPaKeHHH

 Tpocrefmue
TPHIOHOMETPHYECKHE
VpaBHEHHS o
| HEPABEHCTHA -
Tpumenesne obuinx
METOAOB PeLUEHHA
YPaBHEHHH
(MpHBEOCHHE K
NHHEHHOMY,
KBAIPATHOMY, METO
Pﬂ]JIﬂHE HHA Ha
MHOGHTCIH, 3aMENH kI

Havyexue ocHOBHBIX QOPMYIT TPHIOHOMETPHE: GOpMYIbI
CAOWCHUA, Y IBOSHHA, TPEOOPATORAHMS CYMMbI
TPHIOHOMETPHUCCKMY QVHKUME B [IPOH3BEICHHE M
NPOX3BCACHHA B CYMMY H HPHMCHEHHE [TPH BBIMHCIEHHH
FIHAYCHHA TPHIOHOMETPHUYECKOND BMPAXEHUA H YIIPOILEHHS ero.
(J3HaKoMEHHE CO CBORCTBAMH CHMMETPHH TOYEK Ha EAHHHYHOR
OKPYERHOCTH H NPHMEHEHHE HX M4 BRIBOAA DOPMYIT MPHBEIEHHS

Peienne no GopMynas # TPHIOHOMETPHYECKOMY KPYTY
MPOCTEALIHX TPHIOHOMETPHYECKHX YPaBHEHHH.

YMeHHe OTMEYATE Ha KPYre PeILeHHs npocTeiumx
TPHIOHOMETPHYECKHK HEPABCHCTH
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MepeMeHHoi ) npx
peLLIEHHH
TPHIOHOMETPHUYSCKHX
Y PABHEHHIA.
ApKCHHYC,
APKKOCHHYC,

AP KTAE reHe yucna

S

' (SHAKOMIICHHE € NOHATHEM OOpATHBIX TPHIOHOMETPHYECKHX
hyHELH.

Hayuenue onpelencHuil SapKCHHYCA, APKKOCHHYCA, ApKTAHIeHCa
UHCIA, (OPMYIMPOBAHKE HX, HI0DpAKEHHE Ha eNHHHYHOH
OKPYKHOCTH, IPHMEHEHHE NPH PEIICHHK YPaBHEHHH

'lli!-’HEI_I,HH MX CBOHCTBA M IPADPHKH

Myukumn, [MonsTre 0
HETIPEPLIBHOCTH
dyHKUMH

CrinaKkoMIeHHe © NOHATHEM NepeMeH Hﬂﬂ, npHMEepasMH
IABHCHMOCTEH MEXTY nepemeHHbIMi. O3HAKOMICHHE ¢
MOHATHEM E"pﬂ'[h HKa, OMpEeacNeHHe NPHHALTECHWHOCTH TOMKH

rpadHKy QyHKLUHH,

Onpeaenenne no
thopmyne npocreiiei
FABHMCHMOCTH, BHOE cC
rpacpuka. Belpasenne
no GopMyie 0AHOMH
NnepeMeHHOR Yepes
NPYIHe.

| O3HaKkoMIIEHHE © onpegencHieM QyHKUNH, POPMYIHPOBAHHE
ero.
| Haxomnenue ofnactu onpeacieHna u oGIacTH IHaYCHHA

| hYHKLUHA

CeoficTea GyHKIHH.

I'paduueckas

HHTEpNpPETALLHA.

[Ipumeps

| PYHKUHOHANBHEIX
JaRHCHMOCTEN B

| peanbHBIX NpoUeccax

H ABITEHHAX

| UsHaKoMIEHHE ¢ NpHMEpaMH Y HKLIHOHATBHBIX 3aBHCHMOCTEN B |
| PEAUIBHEIX MIPOLECCAX U3 CMEKHBIX IMCIAIUTHH.

(J3HAKOMITEHHE C JOKAZATENbHBIMH PACCY A IEHHAMH HEKOTOPBIX
CBOMCTE AMHEHHOA M KBaApaTHYHOH QYHEUHHA, NpoBejeHHe
MCCOEAOBAHHA THHEHHOI, KYCOuHO-THHEeRHOM, Apobno-
AHHERHOH 1 KBanpaTH4HON QYHKUWHE, nocTpoeHHe HX IPadHKoE.
Moctpoenne u yreHne rpadukos dpyuxunii. Mocneposatine
dyukumu, CocTapacHue BHA0B PYHKUHA MO JaHHOMY YCIOBHIO,
peleHue 3aay

Ha 3KcTpeMyM. BainonHerue npeodpasosadiil rpaduka
byHEUHH

OBpaTHie HYHKUHH

| CreneHHbie,
NOKAZATEILHbLE,
norapuMHUecKne M
TPHIMOHOMETPHYCCKHE
thyHKLMH.

Hayyenue nonstis obpatHoit yHKLHH, on peaelieHHe RHAA W
nocrpoenye rpaduka o6paTHONR QyHKINH, HAXOKIEHHE ee
olinacTu onpeneneHns # obnactH sHavennii. Ilpumenenne
CBOHCTB (DYHKLMHA NpH HCCNEN0BAHHH YPABHEHHH H PCILCHHH
| 3a7a4 Ha 3KCTpeMyM. D3HaKOMIEHHE C NOHATHEM CIOKHOR
PYHKLIHH

BEIMHCICHHE SHAYCHHA dJ;.erHH 110 3HAYEHHIO apryMeHTa.
Onpeaenenne NoNowenHs TOMKH Ha rpadHKe No ee KOOpAHHATAM |
H HaoDopoT.

Hcnonkiosanue cBOHCTE yHKIMA 1% CPABHCHHS IHA4YECHHH
crenened v norapupmos. [HoctpocHue rpadMKkos cTENEHHBIX W

ObpatHbie norapHOMUYecKHX DyHEUWH. Pelenne NoKazaTeNbHbIX H
| TPHTOHOMETPHYECKHE | IOTAPHQMUUECKHX YPABHEHHH H HEPABSHCTE 110 HIRECTHLIM
tll}*rl KLIHH ANTOPHTMAEM
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{aHaKoMneHHe ¢ MOHATHEM HENPEepLIBHON NepHoIHYeCKoR
| By KKK, POPMYIHPOBAHKE CBOHCTE CHHYCA M KOCHEYCA,
NOCTPOCHHE HX MPAaHKOAE.
(FHaKkoMieHHE ¢ NOHATHEM TAPMOHHYECKHX KoneDanui »
NpUMEpPaMy rapMoHHYSCKHX Konebauuii 108 onucanms
MPOLECCOR B (PUIHKE H APYTHX oDnacTax 3nanua,. (OnHakomiende |
€ MOHATHEM Pa3pLIBHOR NEpHOAHYECKOR PYHKLMH,
(hOpMYNHPOBAHME CHORCTE TAHICHCA W KOTAHIeHCA, NOCTPOCHHE |
| ux rpadmkos. [pusenenne cuoiicTs diyHKUMEA 115 CpaBHCHHS
IHAMEHHA TPHIOHOMETPHYECKHX BYHKUMRA, pelueHHA
| TPHIOHOMETPHYECKHX YpaBHEeHHI,
MNocrpoeHue rpadmKoB OOPATHBIX TPHIOHOMETPHHECKHX
QyHKUHA ¥ onpedenerte no rpadHKam HX CBOACTB.
BrinonHeHHe npeodpaloBaHna rpadHKos
- HAYAJIA MATEMATHYECKOI'O AHAJIH3A
[MocnegorateibHOCTH | (HaKoMNEHHE C NOHATHEM YHCIOBOH NOCAENOBATENIBHOCTH,
cnocobamMy ee 3aNaHHA, BEIYMCISHHAMH €€ Y/IEHOB.
| OzHakoMIeHHE ¢ MOHATHEM MIPEIENa NoCHeA0BATENBHOCTH,
(IHAKOMIEHHE C BRIMMCIEHHEM CYMMB] DECKOHEYHOIO
YHCAOBOID PAA HA NPHMEPC BRIMHCIACHHSE CyMMbl DecKoHEHO
VOBIBAKOLLICH MEOMETPHYECKOH NporpeccHn.
PetreHue 3anau Ha npuMeHene GopMynel cyMMLI BECKOHEMHO
| yOuiBaw e reoMeTPHYMCCKOR IPOrpeccHH
Ipow3sognas 1 ee (IHAKOMAEHHE ¢ NOHATHEM MPOHIBOLHOH.
NpHMEHEHHE Hayuenue u hopMyIHPOBAHKE 8 MEXAHMYECKOID W
l'f-'l]l'-'lf."l'[.'ll! HECKOTD CMEBICITA, HI3YYCHHE alTOPHTMA BRIYHCIICHHR
| NPOMHIBOAHOH Ha NPHMEPE BEIYHCICHHA MITHOBEHHOH CKOPOCTH H
YIIOBOro KoMpQHUIHEHTA KACATENRHOM.
CUCTE.E_IIEHHE'. YPABHCHHA EEEETEJ]I:.IIﬂﬁ 1 l'.lﬁl_][EH BHIIE.
Yepoende npasun auihepeniuuposanng, TabnnIb NPOHIBOIH X
ICMEHTAPHEIX (PYHKIIHH, MTPHMEHeHHe s
nudrpepesunpoBanns (HyHKIMA, COCTARTEHHA YPABHEH M
KACaTenbHOH.
HMayueune Teopem o CBAIH CRORCTE YHKIMHA H NPOMIBOAHOM,
opMyIHpOBKa MX.
[NposeaeHHe ¢ NOMOULID TPORIBOIHOA HECASNOBAHNA hyHKIHK, |
3afaHHOH PopMYI0H.
YeTanoaieHHe CBAIH CBONRCTB QYHKLHHE W NPOHIBOLHON N0 WX
rpafrHKam.
[puMeHeHHe NPOH3IBOAHOMN IR PELLeHHS 3814 HA HAXOIeHHe
HﬂHﬁﬂ.ﬂhLﬂEFﬂ1 HAMMEHBLOEID SHAYEHHA H HE HAXOHIEHHEe

| | aKcTpemyma B - i

 [Mepeoobpassan u (3HAKOMNEHHE ¢ NOHATHEM HHTEIPANa U nepeoodpasHon,

| HHTErpan Hayuenue npasuia BRYHCIeHHA NEpBOOGPAIHON H TEOPEME
Hutotona— JlefibHuua.

L _ Pemmense 3a1a4 Ha ¢BA3bL NepsoodpaiioH M ee npon3IBoIHO#H,
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BRIYHCTIEHHE NepsoodpatHoil 1n8 aaHHol GyHKIHM.
Peinene 3aaa49 Ha NPHMEHEHHE HHTETPANE LA BBIYHCACHHA
| PHIHYECKHX BEIHYHH H Mo e

VPABHEHHS M HEPABEHCTBA

Y pasHeHHA 1 UaHaKoMIeHHe © NPoCTeH UMY CBeIEHHAMM O KOPHAX
CHCTEMBI YpaBHEHMH | anreDpan4yeckiX YPasHCHHHA, NOHATHAMM HCCIE10BAHHE
HepaseHcTpa o YPABHEHHH H CHCTCM YpaBHeH M.

cHCTEME! HepaBeHucTR | M3ydyeHude TeopHH paBHOCHILHOCTH YPABHCHHI M ee

C ABYMA nprMererns. [losropenne sankcn pelnerns CTaHIapTHBIX
nepeMeHHbIMH YPaBHEHHH, NPHEMOB NPeCOPAIOBAHNA YPABHEHHI 114 CBe/ISHHA

K CTAHASPTHOMY YPaBHEHHIO.
Pelnexye paunoHaIbHbIX, HPPAUHOHAIBHEIX, IOKA3ATENLHBIX H
TPHTOHOMETPHYECKHX YPABHCHHHA H CHCTEM.
HMcnoneiopanHe CRBOHCTE H rpadHKoB (PYHKLIHHE D108 peledus
yvpaeHeHHH. [lorTopeHHe OCHOBHEIN MPHEMOB PELUSHHA CHCTEM.
Peiernne ypasHeHHil © NpHMEHEHHEM BCEX MPHEMOR
(pasnowceHMs Ha MHOWHTETH, BREASHHA HOBLIX HEHIBECTHEIX,
NOOCTAHOBEH, J]Jﬂl:lmuecxum METOTR).
Pelnenne cuetem ypasHeHni ¢ NpHMEHEHHEM PATHYHBIX
crocobos.
| DEHHHIJ!-LI‘IEHHE o U-ELLI_HMH EEIHFIEICEH’H pEIIIE]-IH!I HEP.E.H.EHI:TH H
HCIOAb30BAHHE CBOHCTRE B rpadHKoR GYHKIHA NMPH pemeHHy
| HEPABLHCTE.
Pf:I.IIEHHE HﬂPEEEHCIB H CHCTEM HEP:]EEHETH- c I'[]:II'IME'HEHHEM
| paIIHYHEIX CHOCO00B.
lpumenente MareMaTHYECKHX METOJ0B ATA PeLIcHHA
| CONCPAATENLHEIX 32084 W3 PATTHYHEIX 0GTacTel HAYKH M
NpaKTHEH, HHTepnperHpoBaiue pe3ynbTaToB ¢ YHETOM
PeabHbIX OrpaHHYeHHI
INEMEHTbI HGMEHHATDPHHH TEOPHH BEPHHTHI}CTEI{ I'l

|
| e CTATHCTHKH |
1 - 1
| OcHoBHbIe H1OHATHA M3y4enne npasuna koMGHHATOPHKH H MPHMEHCHHE TIPH
KOMOHHATOPHKH | pelleHHH KOMOHHATOPHEIX Ja1ay. |

Pewenne koMGHHaTOPHEIX 32084 MeToAOM nepebopa 1 no
MPaBHITY YMHOMEHHA,

(HakoMIeHHe ¢ NOHATHEMHA KOMOWHATOPHKH: Pa3MelIeHHAMM,
COYETAHHAMH, NCPECTAHOBKAMH W OPMYTaMH JUIA HX
BEIHHCIEHHA.

OOBACHeHHE W npuMeHenie dopMyn AN BLIYHCTEHME
DEEHEMEHH.H, IIﬂ‘pﬂﬁTﬂHEEUK H COYMETAHHHA [MpPH ]'JE:II]EI{HH Reljay.
(Oanakomienne ¢ Gunomom Heomona B TpeyronsHHKOM
INackans.

Pewenne npakTiyeckyx 3a0ay ¢ HCNIObIOBAHHEM NOHATHA H

_ NPpasHI KoMOUHATOPHKH

EMEHTE TEOPHH “ HMayuenne K1accHYeckoro ofpeieieHHs nepr:mmucm cBOHCTE
BCPOATHOCTEH | BEPONTHOCTH, TEOPEMBI O CYMME BEPOSTHOCTEHA.
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PEEEMUTPEIIHE MPHMEPOR BRIYHCTEHHA REPOATHOCTEH. Pemeyue
34184 HA BEIYHCIEHHE BEPOATHOCTER COOLITHA S

| Ilpeacrasaerne
AaHHBIX (TaDAHLBL,
| AuarpaMmel, rpathuKi )

O3snakoMieHHe ¢ NpeAcTaBNeHHEM YHCIO0BbIX JAHHBIX H HX
XAPAKTEPHCTHKAMH,

Pewenne npakTH4eckux 3a0ay Ha obpaboTKy YHC/IO0BLIX JaHHEIX,
BBEIYHCICHHE HX XAPAKTCPHCTHE

I'EOMETPHA

Ilpamere 4 NIOCKOCTH
H NPOCTPaHCTRE

F

' MuororpaHHHKY

MopMyTHPOBKA W NPHBEJEHHE JOKAATENLCTE MPHIHAKOR
B3AHMHOMD PACIONOWEHHA ITpAMEBIX H MIOCKOCTEH.
Pacnosnasanme Ha yepreRax v MOJENNX PALTHUHRIX CIYYaeR
BIAHMHOMD PACITONORCHHA NPAMBIK W MIOCKOCTEH,
ApPryMeHTHPOBAHUE CBOMX CYHIeHHH,

PopmynnporaHHe oNpeneIeHHi, NPUIHAKOE W cROACTR
NapajiieNbHbiX H NEPNeHINKYTAPHBIX MTIOCKOCTEH, ABYTPaHHbLX
H THHERHBIX ¥Ioe.

BrinonHeHHe NOCTPOEHHA YII0B MEXIY NPAMBIMH, NPAMOH K
MITOCKOCTRHY, MEREDY IIIOCKOCTAMH M0 ONMTHCAHHKY H
Paco3HaBaHHE HX Ha MOIOETIAX.

nPHHEHEH HE NPpH3HAKCoB H CHBOMCTB PACOIECHHA NMPAMBIX H
NAOCKOCTEH npH pECHHA 3a034.

HaoOpaweHie Ha pPHCYHKEAX H KOHCTPYHPOBAHKME HA MOJSTAX
NEPNEHIHEYNAPOBE H HAKIOHHBIX K NMOCKOCTH, MPAMBIX,
napaiienbHbiX NIockocTel, yraos Mexay npaMoi u
NAOCKOCTRIO H 0DOCHOBAHHE NOCTPOCHHA,

Pewenne 38134 HA BhlMHCICHHE MEOMETPHYECKHX BEIHYHH.
OnHcmBanye PACCTOAHMA OT TOYMKH 40 MAOCKOCTH, OT I'I]D‘HMDF{ Ao
MMIOCKOCTH, MEXTY NIOCKOCTAMHA, MEHILY CEPEIIHBAHDIIIHMHCA
MPAMBIMH, MERIY MPOHIBONBHBIMH (DUTYPaMK B NIPOCTPAHCTEE,
%DM}’J‘JHFBBEHHE‘ H JOKAIEHBAIHHE OCHOBHBIX TCOPEM O
pAcCTOAHHAX (TEOpPeM CYILeCTBORBAHNA, CBOHCTRA).
HzoOpameHue Ha YepTE®ax H MOIETSX PACCTORHHA W
oDOCHOBAHHE CBOMX cyxaeHui. Onpenenenne W BEIYHCIEHHE
paccroaumMi B npoctpanctee, [lpumenenne gopMyn H Teopem
IAHHMETDHH LR

PELICHHA 3a0a4v,

(OzZHAKOMIIEHHE C© NOHATHEM NapanineflbHOro NpocKTHPOBAHHA H
ero crocTraMH. DOpPMYIHPOBAHKWE TEOPEME! O NADIIAIH
OPTOrOHANBHOH NPOEKUHK MHOTOY MO BHHEA.

IMprMenenye TeopHH 118 0DOCHOBAHKA NOCTPOEHUE H
BEIYHCIEHHI.

APryMeHTHpOBAHHE CBOMX CYHRACHHH O B3aHMHOM

PACNONOKEHHH NPOCTPAHCTREHHBIX GHTYD

Onucanye W XapaKTEPHCTHEA pasNHYHBIX BHIOE
MHOTOTPaHHHKOB, NEPEYHCICHHE HX JMEMEHTOB W CBORCTB.
HiobpamkeHne MHOTOTPAHHHKOB W BBINOTHEHHE NOCTPOCHHA Ha
H?ﬂﬁpﬂH{E‘HHHK H MOgemax MHOMIPAHHHEOR.
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Beiuncnenne NHHEAHBIX 31EMEHTOB M Y08 B
NPOCTPAHCTREHHEIX KOHMHIYPALIHAK, APryMeHTHPOBAHHE CBOHX
CYRIIEHHA.
XapakTepHCTHKA W H300pakeHHe CeHeHHA, Pa3BEPTKH
MHOTOTPAHHHKOB, BEIMHCISHHE IUIoWAned nosepXHOCTEH.
| lNoctpoenwne npoctedmx cevenmil KyDa, NPHIMEL, TAPAMM,IEL
llpumerenne aKkToB W CBEIEHHH H3 MIAHHMETPHH.
U3HakoMNeEHHE ¢ BHIAMH CHMMETPHI B IPOCTPAHCTEE,
hopMyIHpoBaHHe onpeaeieHKil 1 ceoitcTs. XapakTepHeTHEA
CHMMETPHH TEN BPALIEHHE H MHOTOIPaHHHKOE,
[lpymenenne crOHCTE CHMMETPHH NIPH PEIIEHHH 33744,
| Henonwiopanne npHoOpeTeHHEBIX IHAHWH 1719 HCCNEA0BAHHA W
MOJIEZTHPOBAHKA HECTOMHBIX 3a7ay.
H3obpasernne OCHOBHEIX MHOMOIPAaHHMKOB H BBINO/IHEHHE
PHCYHKOB 110 YCJI0BHAM 33134

Tena v NoBepxHOCTH
BOALUICHHA

O3HakoMIeHHe © BHIaMH Ten BPalleHMa, (HopMyIHpOBaHHe HX
OTNPEOJETEHHH H CBOHCTH.

PopMyTHPOBAHHE TEOPEM O CEMEHHH IAPA MIOCKOCTEIO H
NIOCKOCTH, KacaTeasHoil k cdiepe.

XapakTepHCTHEE M M300pakcHNE TCN BPAILCHHA, HX PA3BEPTKH,
CCHCHHA,

Pemienue 3a1a4 Ha MOCTPOEHHE CEHEHMI, BRIYHCIEHHE [UTHH,
paccToAHMHA, yrios, naowanei. [Nposenesme noxkalaTelbHBIX

| paccykaeHHH MpH PelICHHHA 3a1a4.

IMpumenenne cCBORCTE CHMMETPHH NPH PElIeHHH 3a1a4 HA Tena
BpalleHHs, KOMDHHALHIO Te,

Hzobpawenne OCHOBHBIX KPYT/IBIX TEN H BBIMONHEHHE PHCYHKa
LR j-".':J'.I.ﬂBHI{.': EI.E..,E.E"-lH

E—

Himepenns s
IEOMETPHH

KoopouHatsl K
BEKTOPBI

| Jw_]:r:m-t:*r]_::naH-:T BEHHBIX TeN

G?HEKHMHEH He HHHHTHIIMH I'.LI'.I.DLIJ,E,,E[H H OE'I:E‘ME. AKCHOMAMH I'I :
cBOHCTBaMHM,

PeweHue 3a1a4 Ha BeIMHCTIEHHE NIOIIAAEH TIOCKHX GHIYP ©
npUMeHeHHeM COOTBETCTBYIOLLHX QOopMy N H GaxToB H3
NAGHHMETPHM.

HayueHue TeoOpeM 0 BLIMHCICHHH 00BCMOB MPOCTPAHCTBCHHBIX
TN, pelleHHe 33134 HA npHMeHeHHe GopMY BLIYHCTEHHS
00BEMOB.

Hay4enue dopMyl 408 BeIMHCICHHSE NNOWAACH NOBEPXHOCTEH
MHOTOFPAHHHKOB M TN BPALUCHHA.

(HAKOMIEHHE ¢ METOIOM BEIMHCIEHHA IUIOWIATH NOBEPXHOCTH
cephl,

Pewenne Ja0a4 Ha BhiYiHCIeHHE ]'.IJIDI.LI.E,,E[E-‘H MOBCPRHOCTH

| O3HakOMIeHHE C NOHATHEM BekTopa. Mayuenue nekaptosoi
CHCTEMBI KOOPOHHAT B NPOCTPAHCTEE, NOCTPOCHHE NO 3a/aHHBIM
KOOPOMHATAM TOUCK H MIOCKOCTEH, HAXOMKASHHE KOOPAHNAT
| Touek. Haxo® nenuwe ypaeHeHni OKpYKHOCTH, Clhepl,
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MIOCKOCTH. BhlYMCIeHHEe PACCTORHNI MEKTY TOUKAMM.
H']}"'-'EE-HHE CROACTR BCETOPHBIX BCIIHMHH, NpaBHIl pa3/IOMCHHA
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPABHI HAXOKICHHA
KOOP/MHAT BEKTOPA B MPOCTPAHCTEE, MPaBKL delcTRHI ¢
HEKTODEMH, 3413dHHBIMH KOODIHHATAMH.

| TpuMeHeH e TEOPHH NMPH PELISHHH 341a4 Ha JeficTBHA ¢

| BEETOPAMH.

| H3yuenue ckanapHOro NponseeieHHs BEKTOPOB, BEKTOPHOID

| ypasHenua npasofl # naockocety, [lpuMenenne Teopuy npw

| pellenHn anay Ha JeHCTRHA ¢ BEKTOPAMH, KOOPIMHATHLI

| METO1, NPHMEHEHHE BEKTOPOB 1A BRIYHC/ICHHA BEJTHYHH VIIORB
| H paccToRHHA.

: ORHAKOMICHHE ¢ J0KAIaTeNLCTBAMH TEOPEM CTEPLOMETPHHE O

; BIAHMHOM PDRCOIECHHHE [TPpHMBX H MIOCKOCTEH ¢
| HCMOJIB30BAHKEM BEKTOPOB

8. YHEBHO-METOIHYECKOE H MATEPHAJIBHO-TEXHHYECKOE
OBECNEYEHHE MPOTPAMMBI YY4EBHOH JHCUHILIHHbI

«Maremaruka »

Ocsoenne nporpamMmel y4eGHOH THCURNARHE «MaTtemMaTHKka » NpeinonaraeT HATHYHE B
npogeccHoHanbiof 00pasoBaTebHOR OPraHMIalne, peaTHIVIOmEeR o0pa3OBATEIRHYIO
nporpamMmy cpeancro obuero obpazopanna B npeaenax ocsoenus OINOI CTIO wa Daze
OCHOBHOTO 00IETO 00pazoBaHuA, yuehHOIo KabDHHeTa, B KOTOPOM HMEETCH BOIMOKHOCTE
ofecneunTs obyHaRIMMCA cBOOOIHBH JocTyn B MHTEpHET BO BpeMs yHelHOTO 3aHATHS
W [lepro BHey4eOHOH NeATEIBHOCTH.

[Momemenne kabuuera yoosrersopser TpebopanuamM CaHHTAPHO-3HIEMHOIONHYECKHX
npapdil M HopMmarusos (CanllsH 242 No 178-02) w OCHAUIEHDO THIOBBIM
Uﬁﬂﬂ}';’lﬂﬂﬂ-HHE‘M. _"p"lEEIEI-I:lHHI:lH B HACTORIIIAX TFEEI{}HHHHHH, B TOM YHCne
_ CMEUHANHIHPOBAHHON yueDHOH MeDeneld W CpeicTBaMH ODYYEHHS, JOCTATOMHBEIMH 18
BEINOAHERHS TpeQoBaHHI K YPOBHIO NOATOTOBKH 00YHAOLIHXCA.

B kabuHeTe HMmeeTcs MynbTHMEIHIHOE o0opy 10BaHKe, NOCPENCTEOM KOTOPOTO
YMACTHHKH  00pajoBaTeleHOID NpOUEcca MOTYT  NPOCMAaTPHBATE  BHIYATBHYIO
HHPOPMALHID [0 MaTeMaTHKe, CO30aBaTh NPCICHTAUHH, BHICOMATCPHANL, HHBIE
JOKYMEHTEL

B cocTas y4eGHO-METOAHUECKOFD H MATEPHANBHO-TEXHHYECKOro obecneve s nporpam-
Mbl YueOHON JHcuMnnunel «MareMatira » BXoaar:

* MHOTODYHKUHOHANLHBIH KOMNIEKE NpenoiasaTend;

* HArAAOHbE NOCODHA (KOMIIEKTR! YUCOHBIX TabAHL, MUIBKATOE, NOPTPETOR BLIIAKI-
LIHACH YHEHRIX-MATEMATHKOB 0 Ap.);

* HHOPMALHOHHO-KOMMYHHKATHBHBIE CPEACTBa;

* IKPAHHO-3IBYKOBBIE nocobua;
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* KOMIMAEKT TEXHHYECKOH NOKYMEHTAIHMH, B TOM YHCIE MACNopTa HA cpencTea obyuenns,
HHCTPYKLHH M0 WX HCI0BIOBAHKIO H TEXHHKE HeI0MacHOCTH,

* DHDIHOTEHH I hon,

B oubnvoreunsid Gong BXOIAT vyebunkH, yuehno-MeToandecKkHe koMnaekTsl (Y MK),
obecneunBaloline ocsoenne vuebHoH THCUMNIMHE «MaTeMaTHKaY, peKOMEeHJ0RaHHLe
HAH  JONYIIEHHBIE A8 WCNOJBIOBAHWA B NPOQEecCHOHANBHBIX  ODPAI0OBATENLHBIX
OPraHM3auMax, PpeanHIyonx obpazoBarensHyld nporpaMMy cpeawero  obuero
obpaioBanHa B npefenax ocsoenus OIOIT CIIO wa Gale ocHOBHOTO oO6MLEro
o0pazoBaHHA.

BubanoTedHeld QOHI A0NOIHEH SHUMKIONEAHAME, CTIPAROYHHKAMHE, HAYYHOH, HAYYHO-
NOMYJARPHOH K IpYTOH JTHTEPATYPoil NO MaTeMaTHKe.

B npouecce ocBoenMs nporpaMvbl ydeOnofi amcuMnnunsel «MatemaTtHkan CTYICHTHI
HMEIOT BOIMOMHOCTE JA0CTYMA K WISKTPOHHBIM yHeDHBIM MATEPHANAM [0 MATEMATHKE,
HMEWLIHMCE  BeBODOTHOM aoctyne B cetd HHrepuer (eKTPOHHBIM - KHHTam,
NPAKTHKYMaM, TecTam,MaTepianam EID w ap.),

PEKOMEHIYEMASH JIMTEPATYPA
Aan cTvaenvos

( 1) bawmakos M. M. Marematika: y4eGHHK AnA CTYL, y9pexLeHni cpen. npod.
obpazopanua, —M., 2019
bawmaxos M. H. Matemaruka. 3agaunuk: y4eb. nocolue 1ns cTyI. yvapesaeHHi cpea.
npod. cdpasosanxa. — M., 2019,
( 2 ) Konmoropoe AH. i ap. Anrefpa n Hasana mateMariHeckoro ananmnia 10-11 kn. -
M.: [lpoceewenne , 20191,
{ 3 JAnumos L. A. w np. Matemarnka: anrefipa n Hauana METEMATHYECKOTO aHAIM3A,
FeOMETPHA.
Anrebpa n Hadana MaremaTH4eckoro anannsa (Dazosslid u yraybdieHHbli yposam). 1 0-—11]
knaccel. — M., 2019.
( 4 ) Aranacsu JI. C., byryzos B, @., Kagomuer C. B. u ap. Maremaruxa: aaredbpa u
HAYANAMaTEMATHHYECKOTO aHanu3a,
( 3 )AL Mopaxosuy 1 enmuesa JLT. Kopewxosa T.A. u ap. . AnreOpa v Havana
sMareMaTHdeckoro ananu3a 10-11 k1. B2 4. Y | Yuebuuk ana vu-cs
obleobpazoBaTe/bHEIX Yupexleduil (Dazosslil yposeds) 4.2 3anaunux - M, 2019r.
I'ycer B. A, I'puropees C. I'., Meoaruua C. B. MaTtemaruka and npodeccHii n
CTEUHANBHOCTEH COLMANBHO-3KOHOMHYECKOTO NPOQHIA: YHeDHHK 18 CTY. YYpeKIeHHH
cped. npod. obpazosanna. — M., 2019

s npenoaasarenci
(henepansHblii 3akoH o1 29.12.2012 Ne 273-03 «O06 obpazopanuu B Poccriickoid
Pepepatinms.
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[Npukas Munnerepersa obpazosanus v Hayks PO ot 17.05.2012 Ne 413 «06
YTBEPHACHHA PeLCPATLHOID MOCYJAPCTREHHOND 00Pa3I0BATENRHOND CTAHAAPTA CPEIHEND
(nonworo) obinero ofpaoBaHua .

[Mpuxas Munscrepersa obpazosanma U Hayku PO or 29.12.2014 No 1645 «0O BHeceHHH
HimenenHH B [Ipuras Munnctepcersa obpazosanms v Haykn Pocowiickoii enepaumn o1
17.05.2012 No 413 «"O0 yreepmaeHu QelepaibHOro rocy1apeTBeHHON0
00pas0BATENLHOID CTaH 1apTa cpeapero (noatoro) obero ofpazoBanns™».

[Mucemo denapramenta rocyapeTReHHOA NOTHTHEN B cepe noaroToskd pabounx
kaapos u 110 Musucrepersa ofpazopanus ¥ Hayki PO ot 17.03.2015 Ne 06-259
“PEH-DHE‘H.I[H.L[HH o HPI'HHHHELLHH ITI_'IJ'.[}"'-:IEJ-IHII CPE,Z].HEFD Elﬁ HE2ro ﬂﬁp&]ﬂﬂﬂl!l‘[ﬂ B NpedcildEs
OCBOEHWA 0DPa30BATENbHEIX NMPOrPaMM cpelHero npodeccHodansHoro obpaloBaHKs Ha
Daze oCHOBHOMO 0DLIErD 0Dpa3oBalHa ¢ yueToM TpeboBanuil delepanbHeIX
rocyjapcTaeHHBIX 00paloBaTeIEHEIX CTAHAAPTOR H NONY4aEMOHA NPOMECCHH HAH
CMEUHATEHOCTH CpeHero npodeccHoHanbHOTe 0bpazoBaHAs.

bawmaxos M, H. Maremaruka: kn. ans npenoaasatens: Merod. nocobue. — M., 2013

Bawmarxos M. H., Usirasos L. H. Metoanyeckoe nocobue ana noarorossn k E1 3, —
M., 2011.

Hurepuer-pecypenl
www. feior. edu. ru (Mudopmaunontsie, TPEHHPOBOYHBIE H KOHTPO/ILHAIE MATEPHATEI ),

[lokyMeHT noAnucaH anekTPOHHON NoANUCHID
LWynera
[lONKHOCTB: AMpeKTOp
Opranmsaums: FOCYJAPCTBEHHOE BIO[KETHOE MPO®ECCUOHANBHOE
OBPA3OBATENLHOE YUPEX/EHUE KPACHOIAPCKOIO KPAS "AMLEPOHCKMI
TEXHUKYM ABTOMOBM/IBHOTO TPAHCTIOPTA M CEPBUCA"
WHH: 232500656409
CepuiiHbiii Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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