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Penenszns

HAa pabouyro mnporpammy y4eOnoii aucnmunmEbl OY/.03 «Maremaruka»
nporpaMmMbl  NOArOTOBKH  CHENHAJHCTOB  CpeAHEro  3BeHa  [UIA
CIEeNHAJBHOCTEH eCTeCTBEHHOHAYYHOr0 npoduis Ha 6a3ze OCHOBHOIro o0mero
oOpa3oBaHusl ¢ NMOJy4YeHHeM cpeJHero odmero o0pa3oBaHHs, COCTaBJICHHYIO
npenoaaBatesem [AIIOY CO «CapaToBckoro KoJLIea CTPOHTE/ILCTBA MOCTOB
H HIPOTEXHHYECKHX coopyxkeHHiD», Meabank I3.C.

Pabouas nporpaMma no mucimumiHe «Maremartuka» IpefHa3Ha4YeHa It
cnenuanbHOCcTH 35.02.12 «CaoBo-napkoBoe U JIaHAMA(GTHOE CTPOUTEIECTBOY, U
cocraBiieHa B cooTBeTcTBUH ¢ TpeboBanusmu ®I'OC CIIO.

B pesynsraTe OCBOEGHHS NAHHOW NUCLMILUIAHBEI y ydamuxcs GOpMHPYIOTCS
HEOOXOHUMBIe O0IHe KOMITETEHIHH.

B nmnaHMpyeMBIX pe3ysNbTarax OCBOGHHMS JUCLUIUIMHBI  OIpEJeIeHBI
OCHOBHBEIE 3HAHHS M YMEHHS, KOTOPBIMH OOyd4alomuiics JOJDKEH OBJIAeTh, B
pe3ynbTaTe H3y4eHHs NUCIUILIAHEL

B TemaTH4yeckoM IUIaHE pPacKphITa MOCIEN0BATENBHOCTh M3yYE€HUS Pa3/ielioB
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INOPUTMHYECKYIO KyJbTYpPY, KDHTHYHOCTE MBIIUICHHS HAa YPOBHE, HEOOX0AUMOM
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obpa3oBaHus, Tak H CaMOOOpa30BaHus.
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PenieH3eHT: K.Q.-M.H.,
JOLEHT Kajeapbl TEOPHH QYHKIMA
M CTOXaCTHYECKOrO aHaJIh3a,

OI'bOY BO «CI'Y umenu H.I'. qepHBII[IeBCKOI‘d»_"
IToamuck 3aBepsiio '
JIeKaH MEXaHUKO-MaTeMATHIECKO

=3
WOHATS gy

' O.A. MbusiuHa

//A.M. 3axapos




COAEPKAHHUE

1. HOSICHUTEJIBHAS 3ATTACKA......ccittiviiiiantinnmrirecneisencsnmncissraransensrssnamansarssnns 3
3
2
Owunbkal 3aknagka He onpeaencHa.
9

2. TEMATHYECKOE ILUVTAHUPOBAHHE. ......covcitiniiieiiiiiniiiiiicinerensnraiseresrssasence 21
2.1 TeMATHUECKHM TEITAE . .. .. te ettt e s s e e en e ee e e saeanearaamaneenraaaannannaeacarasesenean 22
2.2 XapaxTepuCTHKA OCHOBHEIX BHJOB YIEOHOH ACATEIBHOCTH CTYICHTOR. vuevnrrrenrerensonn 30

3. YYEBHO-METOJUYECKOE H MATEPHAJIBHO-TEXHHYECKOE
OBECIIEYEHHUE MPOTPAMMBI YYEBHOH TUCIMILUIHHEI

TMATEMATHKA" . ecciiiriiiirenirtreertiesieiciieiossssssessonssorsssesstorsronsossnsensrasarassarnsse 35
4. PEKOMEHIAYEMAS JIHTEPATYPA....ccccieiiiermiiinititisirinsritnrncireresssssresnsnes 36
5. OOOPMJIEHUE JOMOJTHEHHH 1 U3BMEHEHW A, BHECEHHEIX B PABOYYIO

0 N 1 g 38



1. NOACHHUTEJIBHAS 3AITUCKA

1.1. O0mas xapakTepueTNKa yae0Hol JHCIAIIHHDI

Iporpamma obmmeobpazosatensHoit yueOHONH muciMiumusl «MareMaTukay OpegHAIHAYEHA IS
H3YYEHHs OCHOBHBIX BOIIPOCOB MAaTEMATHKH B NPEACiaX OCBOCHHA OCHOBHON 00pasoBarensHOH
nporpammbel CIIO (OOII CIIO) na 6a3e ocHoBHoro obmero ofpaszopaHus IIpH HMOATOTOBKE
CTEIHATHCTOB CPEHErO 3BEHA.

Pabouas nmporpamma pazpaborada Ha ocHoBe Tpebosanuit GI'OC cpeanero obwero oOpasoBaHus,
IPESBABISIEMBIX K CIPYKTYPE, COACPXKAHHMIO H PE3yNBTATAM OCBOSHHMA Y4eOHOH IUCIHMIIAHE
«MareMaTiKa», B COOTBCTCTBHE ¢ PekOMEHAAITMAMHE 110 OpraHu3alliy MOJYUYSHHS CPEAIHETO ODIIEro
o0pazoBaHUsS B Ipeaenax OCBOSHHA 00pa3OBATENBHBIX MPOTPAMM CPEXHEro IpodecCHOHANBHOrO
ofpazoBauns Ha Oaze ocHOBHoro ofmero obpasopaHus ¢ yderoMm TpeOoBaHHH deaepanbHbBIX
TOCYA&PCTBEHHBIX 00pa30BATE/LHBIX CTAHAAPTOR H NOIYYaeMol mpodeccHH UIM CHENHATEHOCTH
cpennero npodeccHoHanbHOTO o6pasosanus (MuckMo JlenapraMenTa rocy JapCTBEHHOM MOMUTUKH B
cepe noaroroBiu pabounx xaapos u J[I10 Munobprayxm Poccuu ot 17 mapra 2015 r. Ne 06-259)
¢ H3MeHeHusMH U JonoiaeHusMH (oT 25.05.2017 r, npotokon Ne3); Ha ocHoBaruu IlpuMepsoit
nporpaMMel  obmeoOpazopaTenbHod  AHCUMIDIMHBEl  «MarteMarukay Uit NpoQeCCHOHATBHEBIX
obpazoBaTeNIbHBIX Oprapm3aimii, pexoMennoBanHoil OIAY «DPHUPO» ang peamuzanmu ocHOBHOH
npodeccHoHanbHON oSpasosarensHoi nporpaMMsl CITO Ha Gase ocHoBHOTO 06Inero o6pazoBanus ¢
NoJyueHHeM cpedrero obmero obpasosanus (mpotokon Ne 3 ot 21 mrons 2015 r., perucTpalMosHbii
HoMmep peuensur 384 or 23 urons 2015 r..), ¢ yueroM IlpumepHoit ocHOBHO#M oGpazoBaTensHOM
nporpaMMbl cpegHero ofiero ofpa3oBaHus, of00peHHOH pemenHneM denepanbHoro yueOmHo-
MeTopvecKoro obpeguHenns 1o o6meMy odpazosanmo (potokol ot 28 utoHa 2016 roxa Ne 2/16-
3; ) mnpuxaza o6 yreepxuaennn PIrOC CIIO ot 07.05.2014r. Ne 461 cmenmansrocTe 35.02.12

((CELE[OBO-II&pKOBOG H naH,umathﬂoe CTPOUTENRCTBOR.

ConepxaHue nporpammel «MaTeMaTukay HallpaBJIeHO Ha JOCTUKEHUE CIEOYIOIINX HelIei:

1. obecneuenue chopMUPOBAHHOCTH NPE/CTAB/ICHUN O COIUANBHEIX, KYILTYPHBIX K
HCTOPHYCCKUX (haKTOpax CTAHOBICHUSA MATEMATHKH;

2. obecrneqyeHne CPOPMAPOBAHHOCTH TOTHUECKOTO, AIITOPHTMHYECKOrO U MATEMATHYECKOTO
MEIILICHHS;

3. ofecneyeHue cOPMHPOBAHHOCTH YMEHHH IPUMEHATE NOITYYEHHBIE 3HAHUS [IPH PelTeHUH
Pa3IMIHBIX 3aJad,

4. obecneuenne chOPMUPOBAHHOCTH MPeJCTaBICHUMA 0 MATEMATHKE KaK YaCTH
0010eYeI0BEUECKOM KyNBTYPhl, YHHBEPCAIBHOM A3BIKE HAYKH, II03BOJAIOUIEM ONMUCKIBATE U
H3YHUATH PEANBHEIC IPOLECCh! U ABIEHHU.

[IporpaMma HanmpagBneHa Ha GOPMHMPOBAHAE ¥ CTYEHTOB KOMIIETEHIMMH, HEOOXOIHMBIX UIS
kauecTeeHHoOTro ocBoeHns QOIT CTIO Ha Gase ocHoBHOro o0mmero o0paz0BaHmA ¢ HOJIYICHHAEM
cpenHero obinero 00pasoBaHus, IPOrpaMMel IOJrOTOBKH CIEIHATHCTOB cpeanero 3seHa (I11ICC3).
Iporpamma yuebrodt qucinmuuel «MaTtemaTHKa» ONpefenseT coAepxanne yuebnoro Marepuana,



NOCNENOBATENBHOCTE €TI0 H3YHCHHA, PaclIpeeJIcHHuE }’11661-15[)( YacoB, TEMATHKY pecbepaTOB,
HHIHNBHIYAIEHBIX IIPOEKTOB, BHIBI CAMOCTOATCIIBHBIX pa601'.

1.2 MecTo yueGHoli TUCIHITHHEI B yueGHOM M1aHe

YuebHag pucnunuEa «MaTtemardka» gBIgeTcd Y4eOHBIM IpeameToM 00sM3aTenbHOR
npeaMeTHoH obnmactu «Marematuka H uH(popMmarukay PI'OC cpenuero obwero obpasopanus, u
u3yvyaerca B obmeobpazoparensHoM nukiae ydeOHoro minana OIIOIT CIIO #a 6aze ocHOBHOTO
obmero o0pazoBaHHus c IOy 4YeHHEM CpeIHEro o01Iero 0o0pa30BaHUA.



1.3 Pe3syanbTaThl 0¢BOCHHS YueOHOM AHCUHUIITHREI

Tabnuna 1.3.1 - @opMBI 1 METOAB! KOHTPOJIA H OLIEHKH pe3y/lbTAaToB OCBOCHMA yueOHOH AMCIUIAMHE « MaTeMaTHKa»

Pe3yanTaTh
(MHYHOCTHEIE, MeTALIpeAMeTHbIE, IPeIMETHBIE)

OcHOBHBIE MOKAZATENN OLCHKH Pe3yILTATa

@opMLL H METOALI KOHTPONA H

OlEHKH
JHYHOCTHBIE Pe3Y/1LTATh]

—  ctopMUpOBAHHOCTE TOPEACTABACHUA © MATEMaTHKE Kak NPOsABICHNE IPaXAaHCTREHHOCTH, TATPHOTHIMA, Harepnpetauus pe3yNLTaTOB
YHUBEPCANLHOM A3bIKE HAYKH, CPEACTBE MOISNHPOBAHUA ABACHUH H 3HAHWE WCTOPWMM CBOelf  CTpaHbLL, AOCTUXEHHH OTeUecTBEHHBIX | HabmogeHwit 33 OENTENBLHOCTHIO

NpOLUECCOB, MALAX U METOAAX MaTEMATHKY,

— NoHUMaHWe 3HAYHMOCTH MaTEeMATHKH UM HAYTHO-TEXHHUIECKOTO
nporpecca, cGOPMHPOBAHHOCTE OTHOWEHHMA K MATEMAaTHKE Kak K
yacTH 0DDIEYENOBEUECKON KYALTYPRI HEPE3 3HAKOMCTBO ¢ HCTOPHEN
PA3BUTHS MATEMATHKN, 3BOMMOLME} MaTeMaTHIeCKUX Haeill;

— pE3BHTHE JIOTMYECKOrQ  MBILUIEHHA, NPOCTPAHCTBEHHOTO
BOOOpaXKEHHA,  AArOPMTMMHYMECKOH  KYABTYPBl,  KPHUTHYHOCTH
MbILIEHHS  HA  YpoBHe,  HeoOxojaumoM  ia  Oyadywe#
NpoQeccHOHANLHOI NEATEIbHOCTH, JNS NpofolkeHuA ofpazopaHus
M camoo0pasoBaHus;

—  OBRaj€HHe MATEMATUYECKMMH 3HAHMAMHM M YMEHHAM,
HEOGXOAUMbBIMKM B NOBCETHEBHON MU3HL, T4 OCBOEHHS CMEMHBIX

€CTECTBEHHO-HAYUHbIX DHCUHTUTHH H JUCLMIUIHH
npogiecCHOMANBHOrC LMKNa, And TodydeHus ofpazoBaHus B
obnactax, He Tpebylomux  yrnyOneHHol — MaTemaTHueckoi

NOAroTOBKH;

— TOTOBHOCTS W choco0HOCTE K o0pa3oBaHMIO, B TOM YHCIE
camooBpazoBaHuIo, Ha [POTMXKEHHH BCEH MHIHK, CO3HATENLHOE
OTHOWIGHHE K HENPepeiBHOMY 00pa’oBaHHI0 KAk  YCIOBHIO
yenewrol npodeccuonansiol i 0BIECTBCHHON AeATENEHOCTH;

— TOTOBHOCTb M CHOCOOHOCTE K CAMOCTOATSNBHONH TBOPHECKOH M
OTBETCTBEHHOH NEATENLHOCTH;

— TOTOBHOCTE K KoJnekTusHoW pabore,
cBepcTHHKAMH B ofpaioBarennHol,
yueOHO-HCCNe AOBATENLCKOL,
NEATENBHOCTH;

—  OTHOWEHHWE K  TpodeccHOHANBHON  NeATeNbHOCTH  Kak
BO3MOMCHOCTH YHACTHR B pelUleHMH JHMHLIX, OBMIECTREHHBIX,
rocyAapcTBEHHbLIX, OONIEHAMOHANLHBIX TpofneM;

COTPYAHMUYECTRY €O
ODULECTBEHHO  ONE3HOH,
npoexrtHoM M ApYruxX  BHAax

YUEHBIX;

cobnropeHne npaswn GesonacHoro ofpawenns ¢ npuGopamMu H
yCTpo¥cTRAMY,

NpOSIBIEHHE AKTUBHON KHIHEHHOW TO3HLHH;
HOEMOHCTpALMA TOTOBHOCTH K  CAMOCTOSTENBHOIM,
OEATENBHOCTH;

COIHATENLHOE OTHOLUEHHE K NPOAMDKEHHIO 00pa3oBaHud;
AEMOHCTpalUMA c{OpPMUPOBAHHOCTH MHPOBO33PEHHA, OTBEYAlOIIErD
COBPEMEHHDLIM PealluaM;

JEMOHCTpalMA HHTEpeCa K AOCTHKEHHIM MaTeMATHIECKOM HayKn,

TBOPHECKOH

ofyMatoleroca B NPOLECCE OCBOEHUS
ofpazoBaTenbHOM NpOrpaMMBel

METANPDEAMETHEIE PEIYILTATEL




— YMEHHEe CcaMOCTOATEJLHO ONPEACNATE LN IOCATENBHOCTH K
COCTABNATE [LIaHbl ACATCIBHOCTH, CaMOCTOATENLHO OCYINECTBIATH,
KOHTPONHPOBATE H KOPPEKTHPOBATL AEATENBHOCTh, HCNONL3ORATH
BCE BOZMOMKHBIC PECYPChl AJIf AOCTIKEHHUA NOCTABICHHLIX LeJeH W
peanu3alMy [IaHOB AEATENEHOCTH; BLIGHPATEL YCNEtYbe CYPATErHH
B PasJITMHBIX CHTYALMAX,

— ¥YMEeHUE IPOOYKTHBHO OﬁlILaThCﬂ H B3aMMOJCHCTBOEATD B npouecce
COBMECTHO# ACATENBHOCTH, YUHTLIBATE NOZUIIMH APYTHX YUaCTHHKOB
HeATENLHOCTH, IPPEKTHBHO paspeliaTh KOHMNHKTLL

- BAAACHUE RARLIKAMH NO3HARATENLHOH, yueQHOo-
HccleJoRATeNNbekod M TIpoekTHOH  gATENRHOCTH, HABBIKAMH
pazpeuwieHus  npobnem;  cnocobHOoCTE  H TOTOBHOCTR K

CAMOCTOATENLHOMY MOUCKY METOIOB PEINEHUS NPAKTHYECKMX 382y,
TNPUMEHEHHIO PE3NHUHBIX METOJIOB TIO3HAHUS;

— FOTOBHOCTb ¥ CMOCOBHOCTH K CAMOCTONTENLHON uHbopMauroHHO-
NO3HABATENLHOMN NEATENLHOCTH, BKIHOMAS YMEHHE OPHEHTHPOBATLCA
B PA3IMYHLIX MCTOUHUKAX WHPOPMALMM, KPHTHYECKH OUEHHBATL #
MHTEpMPETUPOBaTL HHQOPMALHIO, MONYYAaEMYlD M3  PasiHYHBLIX
HCTOYHHKOB;

- BRAfieHHE A3ZLIKOBLIMM CPEACTBAMH! YMEHUE ACHO, NOTHHHO U
TOYHO M3JAraTh CBOIO TOYKY 3PEHHA, WCTIOJBIOBATH A1EKBATHRIE
S3BIKOBLIE CPEACTBA;

~ BIIAJIEHME HABBIKAMH [O3HABATENSHONH PeAEKCHH KAK OCOIHAHMS
COBEpPUIAEMBIX  OEHCTBMET M MBICIMTENBHEIX  TPOLECCOB, MX
PE3YNLTATOR M OCHOBAHMEA, TPaHUL, CBOBrO 3HAHUA M HE3HAHMA,
HOBBIX MOZHABATENBHLIX 38Aa% H CPEACTE ANA MX NOCTHKEHHA;

—  UENEYCTPEMACHHOCTH B OOMCKAX W [IPUHATHM  PELUSHHI,
COOBPAIUTENLHOCTL M HHTYHINA, DPA3RUTOCTL MPOCTPAHCTBEHHEIX
npencTarnenmii; cnocofHOCTL BOCTIPHHHUMATE KPACOTY U FAPMOHMK)Y
MHpa;

AeMOHCTpauus criocoGHoCTeiH
MPOCKTHOH AEATENLHOCTH;
HCONB30BAHHE PAIHYHEIX METOAOB PEIICHAS MPAKTHYECKHX 38144,

K y4eDHO-HCCNeaoBaTENnbCkod M

HCIIONB30BAHKE pasauyHbLIX PeECYpeOB ana JOCTHXKCHHA
MOCTABAECHHLIX LIENEH;
NpOBCACHHEC CaMOCTOATENIBHOTO NoxcKa MareMaTHYeckoH

UAGOPMALIMY ¢ MCTOAL3OBAHUEM pPa3iMHLIX MCTOMHMKOB (Hay4HO-
OOMyJAPHLIX M3AaHMli, KOMIBIOTEPHRIX 6a3 J3HHBIX, DPeECYpcoB
HurepueTta);

HCMONb30BAHUE KOMILIOTEPHBIX TexHonorui amna oGpaGoTkH M
nepenaud MareMaTieckol HHQoOpManWMM K ee NpeAcTaBlIeHMS B
pa3/N4HbIX (hopMax;

KPHTHAeckas OLEeHKa JOCTOBEPHOCTH MaTemaTHUeckol MH(opManmy,
TMOCTYTAIOWEeH W3 PasHBIX KCTONHHKOB;
AEMOHCTPALUMA  CNOCOBHOCTH  CAMOCTOATENBHO
HeoOX0ANMYI)  MAQOpPMAlMIo UM BHIMOAHEHHA
yuebHbIX 3a0ay;

cobmonenre TeXHUKH Oe30MIacHOCTH, TUTHEHS!, pecypcoclepexeHus,
MPaBOBLIX M JTHYECKAX  HOpM, HOPM  HH(OPMEUMOHHOM
GezonacHOCTH.

HCITONb30BATE
[MOCTABICHHLIX

[pakTuveckue 3aHATHA
Y4ebHO-NpakTHIECKHE KOHpEPEHIAN

Kouxypent

OnrMnuazs!

flogroroBka pedepaToB, AOKNANOB,
UCTIONE30BAHUE 3JIEKTPOHHBIX
HCTOUHMKOB,

HaSmosfenre 3a Habbikamu paboTsl B
rnobaneHEIX,  KOPNOPATUBHBIX  H
NOKANSHBIX HHOOPMAIIMOHHBIX CETAX.

NPeaMETHBIE PE3YILTATHI

— C{OPMHPOBAHHOCTL MPEACTARNEHHE O MATEMATHKE Kak 4acTH
MHpPOBOH KYABTYPLL A MECTE MATEMATHKH B COBPEMEHHOH
NHBHJIH3ALHMH, cnocofax OIMUMCAHUA ABJEHHH peaizHOIO MHpa Ha
MATEMATHYECKOM S3bIKE;

— cOpMHPOBAHHOCT NPEACTARICHHE O MATEMATHYECKUX [IOHATHAX
KaK BAMHEHILIKX MATEMATHUCCKHUX MOOEIIRX, NMO3BONMAIOLIIHX
ONMHCLIBATL H W3YHaTh Pa3HBIE MPOLECCH H ABJIEHMS, OOHHMAHHE
BOIMOYKHOCTH  AKCHOMATHYECKOro [OCTPOEHHA MATEMATHUECKEX
TeOpHit;

— BAAjeHHEe METOAaMH NOKA3aTeNLCTE W ANIOPHTMOB PEICHMUS,
YMEHHE HX TPUMEHATH, MPOBOAUTE NOKA3ATENbHBIE PACCYIECHHA B

YMEHHE BBIOJIHATE apHMMeTHIeCKHWe JelicTBHA Han 4MCNAMM,
COMETAS YCTHRIE M NUCHMEHHBIE MPHEMBl;, HAXOQAHTH MPROIDKEHHELE
JHAMEHHU BENWYUH M TNOrpeLIHOCTH BhIYWCICHRH (abcomoTHad M
OTHOCHTE/RHAA); CPABHHBATE YHCIIOBbIE BLIPAMKEHYA,

YMCHHE HAXOAUTE 3HAYEHWA KOPHHA, CTEHCHH, Jorapudwma,
TPUTOHOMETPHMECKHX  BRIpAKEHHI® Ha OCHOBE  OIpeleleHHd,
WCMONB3YA TP HEOOXOIWMOCTH WMHCTPYMEHTANIbHBIE CpE/CTBA;
MONBL3ICBATLCA NPHOMMKEHHON OLEHKOMH PH NPAKTHIECKHX pacueTax;
YMEHHE BHEIMONHATL MpeofpasoBaHHA  BHIPAMCHHH, [PUMEHAS
jopmynsl, crAzaHHEE €O CBOHCTBAMM CTerneHed, morapudMos,
TPHUIOHOMETPHUECKKX PYHKLNI;

Texymii KOHTPOE:

HHTHBMAYANBHRI YCTHBII 0M1poc,
BEINONHEHHE TBOPUECKHX 33JaHuii,
NPAKTHIECKMX M CAMOCTOSTENLHEIX
paboT;

MpocMOoTp K 06CYIIEHHNE AOKIAA0R,
petdeparos, coobieHR,

ITPOBEPKA H OUCHKA TEKYIIMX 3HaHHH.




XOJNe pellieHn 3a0ad;

— BIagcHHE CTAHBAPTHEIMH NPHEMAaMH PLIUCHHAA PAUROHANLHBIX H
HPPaUNOHAIBLHBIX, NOKA3aTeNIbHEIX, CTENEHHRIX,
TPHTOHOMETPHUECKMX YPABHEHHI H HepaBeHCTB, HX CHCTEM;
HCNONBI0BAHKWE TOTOBLIX KOMIBIOTEPHEIX IIPOrpdMM, B TOM YHOIS
A8 MOHUCKA NMYTH pellleHHs W WLUTCTPaUHH pelleHHs ypaBHeHuH H
HEepPaBEHCTE,

— cthopMHPOBAHHOCTE NPEACTABNEHHH 00 OCHOBHLIX MOHATHEX
MATEMATHYECKOTO AHANM3a W WX CBONCTBAX, BNAJCHHE YMEHHEM
XapakTepH3IORATE MopeneHue QYHKUHE, NCMIOML30BAHUE NONYUEHHBIX
3HAHWH LA ONKHCAHUA N aHaIH3a peanbHBLIX 3anncumomei‘1;

- BlagcHne OCHOBHBIMH NOHATHAMHA 0 MNNGCKUX n
NPOCTPAHCTBEHHBIX  TEOMETPHYSCKHX (Mrypax, HX OCHOBHEIX
cholicTBax, copMHPORAHHOCTD YMEHHA pacno3HABATh
reoMeTpUyeckie QUryphl HA UYEPTEXAX, MOASA%KX H B PEAILHOM
MHpE; NPUMEHEHHE H3YYEHHLIX CBOHMCTE MeOMETPUHECKUX $UIyp H
dopmyn  mnsA  peileHMA TEOMETpHYECKUX 3ajad M 38Aa4 ¢
OpPAKTHYECKHM CONSPXKaHHEM,

— cOpMUPOBAHHOCTE MNPEAcTaBNeHHH © NpPOLECCaX M ABNEHMAX,
HMEHIIHX BepﬂﬂTHOCTHHﬁ XapakTep, CTATHCTHYECKHX
SaKOHOP&pHOCTﬂX B peanbHOM MHDPE, OCHOBHBIX TOHATHAX
INEMEHTAPHON TeopuM  BepoATHOCTSH; YMCHMH HAXOAWT: H
OLEHHRZYTE BEPOATHOCTH HACTYMIeHWA cobRITHH B npocTeilinx
MPaKTHYECKUX CHTYAUMAX W OCHOBHBIE XAPAKTEPHUCTHKN CIyJaifHbIX
BENHYH

— BT HC HABBIKAMH HCIONB30BAHHA TOTOBBIX KOMOEKTEDHLIX
Nporpan NpH pelIeHHH 3a0a4.

YMEHHE BbMMCIATE 3HAYEHHWE (QYHKUMH NO 3202HHOMY 3HAMECHHIO
apryMeHTa NpH pPasIHYHHX cnocobax 3aJaHua QiyHKIMY;

YMEHHEe OlpeleNaTh OCHOBHBIE CBOMCTBA YHUCIOBBIX QYHKUMIL,
IWIOCTPHPOBATE HX Ha rpadukax;

YMEHHE CTPOWTE TPaduiKyn H3YUCHHEX HYHKUWH, HIUKICTPHPORATE OO
rpaUKy cBOACTBA SAEMEHTAPHBIX hYHKIME;

YMEHHE HCIONL30BATE NOHATHE (PYHKIIMA JUIS ONHMCAHWA W AHANU3A
3aBUCHMOCTE BEINYHH;

YMEHHUE HAXOAHTE POH3BOIHEIE 3NEMEHTAPHBIX dyHKUHIT,

YMEHHE HCIONL30BATh NPOMIBOAHYIO [N H3YYCHHS CBOMCTB
$yHKEUMH W nocTpoeHUa rpadiKos;

YMEHHE IPUMEHATL NPOUIBOANYIO AIA NPOBEACHMA MPHONMMEHHBIX
BLIYMCIICHUA, pellaTh 3aZaqll  [PHKIALHOTO  XapakTepa Ha
HAXOXACHHA HanbobLIIero ° HAUMEHLLIErO 3HAXCHHS,;

YMEHHE BBIUHCAATH B NpocTelflIMX clyyasx maomwazd B o0bbeMsl ©
MCNONB30BAHMEM ONPEENICHHOTO HHTErpana

YMEHHE PEILATh paUMOHANBLHBIE, IOKA3ATENbHELE, orapudMHIECKHE,
TPUTOHOMETPHUECKHWE YPABHEHWUA, CBONJIIMECA K JinHelHBIM W
KBAAPATHLIM, 4 TAKXKE AHANOTHYHLIE HEPABEHCTBA M CUCTEMBL,
YMEHKE HCMONbLI0BaThL TpauyeckHi METOA pelleHWA YPABHEHHH H
HepaBeHcTs,

yMenHe u300paxaTh HAa KOODAMHATHOH IUIOCKOCTH  pelIeHMA
YDPaBHEHH#, HEPAREHCTR H CUCTEM ¢ JBYMS HEHIBECTHBIMMU;

YMEHHE COCTERNATE W pellaTh YPABHEHWA W  HEPABEHCTERA,
CBAZBIBAIOLIHE HEM3BECTHRIC BENMYMHBI B TEKCTOBRIX (B TOM YHCIC
[PMKNAAHBIX) 3a0aMaX;

YMEHHE PeIaTh NpocTeHlINe KOMOUHATOPHRIE 381aYH METOHOM
nepefopa, a TAKKE ¢ HCIONB3OBAHHEM HIBECTHLIX GopMyn;

YMEHHME BBIMUCTATE B, [POCTEHLOMX Cy4yadsxX BEpOATHOCTH COOLITHI
HA OCHORBE [TOACHETA HNCIA UCXOI0B;

YMCHHE DACIO3HABATL HA YEPTERAX M MOSENAX NMpPOCTPAHCTBEHHLIE
thOpMEL; COOTHOCHTE TPEXMEPHEIE OOBEKTR C MX OMHCAHUAMH H
H300paXEeHHAMMY;

YMEHHE OMMCHIBATE BIANMHOE PACIONOKEHEE PAMBIX W ILIOCKOCTE
B TNiPOCTPAHCTBE, apTYMEHTHpORATL CBOM CyXJeHuA o0 3ToMm
pacnonoXeHHH;

yMEHNHE AHANH3KPOBATL B  MPOCTEHIUHX CNyYadX B3AHMHOE
pacnonoxeHue c0BEKTOR B NPOCTPAHCTBRE;

yMeHHE H300paXATL OCHOBHLIE MHOTOIPAHHHMKH W KPYITbIE TENA;
BRITIOMHATE HEPTEHKH (10 YCNOBHAM 387181,

YMEHHE CTPOUTE NPOoCTEHILKE ceueHMA Ky6a, Mpi3Mbl, NHPaMHABL,
YMEHHE pelars DAAHHMETPHYECKHE H npocTeiiume
CTEPCOMETPHUECKHE  33Ja4H  HA HAXOKOECHUE TEOMETPHHECKHX




BENWYHH {JIMH, YTIOB, IWIomaneii, 00xeMoR);
YMEHHE HCNONB30BATE NPH PElICHHH CTEPEOMETPHUECKHX 3ajan
nnauMMeTpuuecKhe GakTbl H METOILI.




B pesymerare ocBoeHua yueOmo# mucnmmmunsl  «Marematuka» v ofywarommxcs
bopmupyroTes odiue KOMNETEHITHH:

TaGnuna 1.3.2 - O6mue kOMIETEHIHA
CoemuansHocth 35.02.12 «CapoBo-napkosoe u JanImadTHOe CTPOUTENLCTBO», NpHKa3 00
yreepxaeaun OI'OC CIIO ot 07.05.2014r. Ne 461.

Kon HaumMeHOBdHHe pe3y/ILTATa 00YYeH A

OK 01 TToHMMAaTE CYIIHOCTh K COUMANLHYIO 3HAYHMOCTE CBoeH Gyayiet npodeccHy, MPOABIATL K HEl
yoTolit BRI HHTEPEC.

QK02 OpranuzoBelEaTe COOCTBEHHYIO AEATENbHOCTh, BBIOHpAThE THMOBLIE METOOBl W CHOCODBI
BEHIOAHEHHA MpodecCHOHANBHEBIX 3312, QUEHHBATE KX 3 OeKTHBHOCTE H KAYECTEO.

OK 03 [IpuHMMAaTE pelWeHWs B CTAHIAPTHBIX H HECTAHAAPTHBLIX CHTYALUMAX M HECTH 33 HHX
OTBETCTBEHHOCTD.

OK 04 QCyLecTeAATE TOUCK U HCNONb30BaHue uHbopMauuu, HeoOXoguMolt ans ddexrwsHoro
BBITIONHEHHA MPOQECCHOHATBHBIX 34134, MPOGECCHOHANTBHOIG R THYHOCTHOIO Pa3BHTHAL

OK 05 HenonssosaTth  WHOPMAIHOHHO-KOMMYHRKAUMOHHBIE TEXHONOMMH B  npodeCCHOHANLHOM
HeSATENBHOCTH,

OK 06 PafoTaTh B KOMNEKTHBE K B KOMaHAE, 3IPHexTHBHO oBILATECA € KONNEramH, pPyKOBONCTBOM,
noTpebHTEnsIMA.

QK 07 Bpars Ha ceff OTBETCTBEHHOCTh 3a paloTy WiICHOB KoMaHABl {[IOAYHHEHHBIX), 33 pe3ymbTar
BBIMONIHEHUS 3aMaHMHA.

QK 08 CaMOCTOSTENRHO OTPEASNATh 3aJa4u NPOQECCUCHALHOrO 1t INIHOCTHOTO PA3BHTHA, 3AHUMAThCS
camoobpazoBaHueM, 0CO3HAHHO IUIAHMPOBATH [OBRINCHHE KBATU(UKALHA.

OK 09 OpHeHTHPOBATLCA B YCIOBHAX YacTOH CMEHS! TEXHONOTHH B MpopeCCHOHATRHOMK AEATEARHOCTH,

KoHTpoNE M OeHKa pe3yNbTaToB OCBOCHES NHCHHINIHHEI «MareMaTHKa» OCYINEeCTBIAAETC
NpenoJaBaTeNeM B MPOLECCEe IPOBEACHUA TECTHPOBAHMS, 4 TAKXKE BBHIIOIHEHMA 00YJaIOIIEMUACS
TMPAaKTHYECKHX M CAMOCTOATENLHBIX paboT, TBOPYECKHX 3ajaHHH, HHIMBHAYANbLHBIX 3aIaHMH,
Hanucanus pedepara, NOArOTOBKM MH()OPMANMOHHBIX COOOIIEHUH, B TOM YHCIC BBIIOJHEHHBIX C
[OMOIIBIO MYJLTHMeTUHHON KOMIEIOTEpHO#H nporpammsl PowerPoint.

MopMbl B METOABI KOHTPOJI M OLECHKH PE3YIhTATOB OOYHYCHHA NMO3BOIAIOT NPOBEPATHL Y
06yYalONMXCs He TONBKO CHOHOPMHPOBAHHOCTh IIPEIMETHBIX PpE3YAbTATOB, HO M  PA3BUTHE

JTHYHOCTHEIX H METAINPCIMETHLIX PEIYIETATOB OGYIIGHHSI.

Tatmmma 1.3.2 - KomTponme M oOLUEHKa pPe3yahTATOB OCBOCHHA YyucOHOH AMCITHHIIMHEL

«MaremaTHKa»

Cnemuaasaocts 35.02.12 «CaoBo-IApPKOBO¢ H JAHAMAPTHOE CTPOHTENLCTBO», IPHKA3
06 yreepacnenuu GI'OC CIIO ot 07.05.2014r. Ne 461.

PeszyncTtats! 00yueHua
(OCBOSHHEIE YMEHHSA, YCBOEHHRIE
3HAHHA}

Koas! hopmupyemsix
npotheCcCHOHANBHBIX H
00LIMX KOMOETEHLIHA

q)oprl H METOAbI KOHTPOJIA H OLEHKH
Pe3YNLTATOB OOYHEHMA

JHaMh

Iname

CMBICT NOHATHIT: 3HAYEHHE
MAT: emamqecxoﬁ Haylcu il ¢} pemeﬂm
33044, BO3HHKAIOIIX

TEOpPHH ¥ MpakTUKe; IAPOTY U B TO

e BpeMA OrpaHHYEHHOCTE
TPUMEHEHHA MaTeMaTHYECKHX
METOHOB K aHamu3y H
HCCIC TORAHKED NPOLECCOB K

OK 1-5

Texywnii KOHTpOMs B (opMe TECTHPOBAHMA,
HHAWBNAYANLHOTO YCTHOTO onpoca,
BbLIOIHEHHA TBOPYECKHX 3afaHuii,
NPaKTHYECKHX ¥ CAMOCTOATENLHEIX padboT.




‘| aBnenuit B npupone u obmecTse;
3HaYEeHMEe NPAKTHKH M BOMPOCOE,
BO3HHUKAIOLIIIX B caMoi
MATEMATHKE ANA (OPMUPOBAHHA H
pa3BMTHA MATEMaTH4ecKoi Hayku;
HCTOPYIO Pa3BUTHA MOHATHA HHCHA,
CO3JaHuA MATEMAaTHHECKOT0
aHanu3a, BO3HUKHOBEHUA u
Pa3BHTHA FeOMETPHH;

YHUEepCcalbHEI# XapakTep 3aKOHOR
JIOTHKH MATEMATHHECKHX
PACCYRIACHHA, HX NIPUMEHHMOCTh
BC Bcex o00macTAX 4enoBedeckoi
JCATENBHOCTH,

BEPOATHOCTHEIH XapaxTep paslMYHBIX
MpOoHeccoB OKPYXAKWIETO MUPA;
OTpeaencHHA pPAllHOHANTRHOTD H
JeHUCTBHTENBHOTO YHCIA,

0003HaYEHHA YHCTIOBBIX MPOMEHY TKOB;
onpenenenue abcomoTHol "
OTHOCHTENBHOMH NOrpewHoCTeH;
OfpedeNeHHe M OCHOBHbIE CBOHCTRA
CTENEHH, ApUOMETHIECKOTO KOPHA N-
off crenenu, norapudma;

onpenenenne, rpaddkd H cBoficTea
cTeneHnol, norapuhMuyeckoi
noxazarensHo GyHKImit;

QCHOBHBIE [pHEMBI N METOABL
pelenna NoXa3aTeILEHBIX H
AOrapuMHUUECKHX YpaBHeHHd ©
HEPABECHCTB;

OTIpEAIENIEHHE YHCIOBOH, ofpaTtHoH M
CNOXKHOH PyHKUNY,

onpenenenue rpaguxa GyHKIHM,

crocofml 3a/laHuA (byHKIHH
(aHamUTHYECK NI, TabIHYHbIH,
rpadumeckuit);

OnpeacieHue Bo3pacTamoLe n

yGsiBarome, Y4ETHOH K

nepHoANdeckoi (ryHKLHif;
onpefenerHe IKCTPeMyMa (PYHKIIHH;
TEOMETPHHECKYIO HWHTEpPNpETALUIO
OCHOBHBIX CBOHCTB QYHKUHIE,

cnoco0sl  npeoOpazopanus rpadukos
y KU,

FIOHSATHE Mpafyca H paanaH;
onpenenemte TRHTOHOMETPHYECKHX

byHkuRit;

3IHAKH TPHIOHOMETPHYECKUX PYHKLUMIA;
OCHOBHbIE TPUrCHOMETPHYECKHE
dropMynbl;

rpaduxu H ceolicTBa
TPHIOHOMETPHUSCKHX (PYHKIN;
ofnpencncHus dpKCHHYCA,
ApPKKOCHHYCA, AapKTaHreHcd,

APKKOTAHTEHCA YHCIIa;

dopMynsl ' peleHHs  mpocTediuMx
TPUrQHOMETPHUECKHX YPaRHEHUS;
OCHOBHLIE NPHEME] H METOIL! PELEHHS
PALMOHANBHELX, UPPALHOHANLHEIX,
MOKA3ATENbHEIX,  JoTapuMHHMECKIX,

D LMET DY
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HEPABEHCTB H X CHCTEM,

MOHATHE «NPUpAIEHHE ApPryMeHTan,
«OpHpanieHye GyHKIHHE?,
reomeTpaueckuil U (usieckuii cMBICT
NPOM3BOAHCH, BTOPOit NPOH3BOAHOIM,
ONpeReNcHHe MNPOH3BOOHOH, BTOPOH

MIPOH3BOAHOH;
npasuna H $opMyLI
v QepeRHPOBAHHS;

MPaBHIO HAXOKICHWS  HHTEPBANOB
MOHOTOHHOCTH H IKCTPEMYMOB
GQYHKUHY ¢ MOMOLIBIO TPOH3BOAHOMH;
npasrung HaxXoxneHua HHTEepBaNnoR
BEIMYKIOCTH M Touek  neperuba
rpaguka  yHKIME ¢ ODOMOLUBIO
MPOH2BOLHOH;

CXeMY UCCICHOBAHMA (PYHKUMM W
TIOCTPOSHHKK ee rpaduka;

NPaBHIIC HAXOMAEHHA HAuOOMILILEro u
HAHMEHLLIETO 3HaYeHUR dbyHKUHH

Ha NPOMEMXYTKE;

onpefeneHis nepeoobpasHoi
GbyHKIHi, HEOTPEAESNEHHOFO
HHTerpana;

(hopMyIIbl HHTErPHPOBAHHA;

OCHOBHBIE METOIBI HHTEIPHPOBEHHKA;
reoMeTpHHecKkui CMBICIT
ONpeHeNCHHOTO HHTETpaNa,

OCHOBHBIE CBOHCTRA OMpPENEIEHHOMD

HHTETpaNa;
topmyy HetoTora-Nleibnnna;
OnpeaeneHne KpHBOTHHERHOH

TpaneuuHd, QOpMymy BbIYUCIEHHA €€
[UTOMAAM;

thopMynBl  BBIMMCIIEHMA  TOMane
IIOCKUX  QUryp, pPaclONOXKEHHBIX
BHIIIE M HiKe ocx alicumce;

dopmyny BsluHcneHua ofbeMa Tena
BPALLEHHA;

cBOficTBa TPEYFONBHHKOB,
4ETBIPEXYTONEHHKOR, OKPYKHOCTEH;
dopMyibl U HaXO0XKASHHR ftowaneh
reoMeTpHHeckix GHryp;

AKCHOMBEI CTEPEOMETHH;

ONpEHCNEHNE u NpPH3HAK
MNEPOEHONKYAADHOCTH  MPAMOH |
TUTOCKOCTH;

onpeaeNeHHe HaKMOHHOH,
NepleHINKyIApa, YITA MeXay npAMOH
H TJIOCKOCTHIO;

TEOpEMY © TPeX NepHeH/IUKYIIpax;
OTIPEACIeHIE CKPEIMBAIDIIMXCA
MPAMBIX;

HOHATME ARYTPAHHOTO yina, yrna
MEXTY MAOCKOCTAMHM, NWHEHHOro yrna,
onpejenenue H npusHaK
NapannensHoeTH rnockoctell, npamoi
H IUTOCKOCTE;

ONMpEACNeHHA H CBOHCTBA2 MPHIMBL,
mapanneendnena;

OOpeneneHus MUpPaMHAbl, YCeueHHOH

e TIRAMILIRL,
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BHIEBI npaammm:lx MHOFOI"p&HHPﬂ(OB;
Oﬂpeﬂeﬂeﬂ’ﬂe H cBoifcTBa U.H.ITHHI[pa;
OﬂpeﬂﬂHEHHe KOHyca H ycequH()m
KOHYCa;

OﬂpeﬂeﬂeHHﬂ mapa;

mopeMy QO CEYEHHH mapa NMIOCKOCTERD,

dopmynsl offbema MPH3MBEL,
OpAMOYTOABHOTO  Mapasnenenunena,
npamofi NPH3MBL, NMpaMHAIB,

yCeHeHHOH nWMpaMuzbl, LHWIMHIpA,
KOHYCa, yCEHCHHOTO KOHYyCa, 11apa;
dopMymsl  TROINAAH  TOBEPXHOCTH
OPH3MEL, TpAMOH

YCEUSHHOH nHpaMuibl, NpPaBHIbHOH
OHpPaMKALl, NPaBHABHOH yCEeUeHHOH
THPaMAIbl, LHTHHOPA, KOHYCA W WIApa;

MOHSTH: coOsITHE,
YACTOTA H BEPOATHOCTE NOABNSHUS
COBMECTHBIE H HEeCOBMECTHBIE

coGBITHA, NONTHAA BEPOATHOCTE;
TEOPEMBl CNOMEHWA H YMHOMKEHWR
BEPOATHOCTEH;

OCHOBHBIE MOHATHE W dopMynl
KOMOHHATOPUKH.

Ymern :

# BBINONHATE apudMeTHICCKIE
JEHCTBHMA HEJ 4YMCIaMK, coueTas
YCTHEIE M [IHCHMEHHbIE TNPHEMEN;
HAXOAUTb NPUOIIIKCHHBIE 3HAYCHHA

BENUMYHH 'y NOIPELHOCTH
BbIYHCACHHH (abconoTHas H
OTHOCHTSIIbHAA); CPAaBHHBATH

YCTOBBIC BRHIPAMKCHHA;
HAXOAHTH 3IHAUEHMA KODHA, CTENEHH,
norapudma, TPHTOHOMETPHNECKHX
BBIDAKEHHME HA OCHOBE ONpEOCneHua,
WCnone3ys  npd HeoBxoaummocTH

HHCTPYMEHTAIBHBIE CpencTsa;
IOABE30BATECA npubnukeHHol
CLUEHKOHR TIPH MPaKTHUECKHX pacyeTax;
BHITOJIHATE npeoGpasoBaHu

BelpaKeHHH, NpHMERAS  (opMyIBl,
CBA3aHHBIC €O CBOICTBAMH CTeneHeli,
norapu)MoB,  TPUTOHOMETPHYECKHX
(yHRI;

BHYHCIATE 3HAYCHHE (YyHKUWU 110
3a4aHHOMY 3HaVeHUIO apryMeHTa NpH
PasNHYHBIX cnocobax 3a/]aHHA
dyuxiuy;

ONpEOeNnATE  OCHOBHHIE  CBOMCTBA
YUCNOBEIX (ryHEKLNH, WILIOCTPHUPOBATE
HX Ha rpadHkax;

CTPOHTD rparky H3YUEHHBIX
dyurnun, HITIOCTPHPOBATE no
rpaduky ceoficTBa  3MeMEHTAPHBIX
dyHruRii;

HCIIONIL30BaTE IIOHATHE (I])IHKIJ.HH InA
OMTHCAHHMA W AHATM3A 3aBHCHMOCTEL
BEJTUUUH;

OK [-5

Hax 0Nk HPOHRROOHKIE .|

Tekywmuit woHTpons B (OPME TECTHPOBAHMS,
HHAKMBHRYaNbHOIO YCTHOrO ornpoca,
BEINOMIHEHHA TBOPYECKHX 3a0aHMH,
TPaKTHYECKHX H CAMOCTOATENBHBIX pabor.

e
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WEMEHTAPHBIX PyHKIH;
HCMOONIEIOBATE OPOM3IBOOHYIO ans
u3yueHus  cpolicte  dyukumii M
HOCTPOEHUA [PadHKoR;

OpPHMEHATD TIPOH3BOAHYIO b105

NPOBEAEHHA NpHOIDKEHHBIX
BEIMHCACHHH, pelaTs 3agauu
TIPHKIATHOTO Xapakrepa Ha
HAXOXIEHHA HauOonbwero %)

HaMMEHBIETr) 3IHAYEHHA,
BLIUMCIATE B [MPOCTSHIUHX CAydaAx

il (I EN [ obvemMbl c
HCIIONE3IOBAHHEM onpeﬂeﬂe HHOIo
HHTerpana

pe WAaThL pa].lHOHa.ﬂb[-].ble,
[FOKAZATCIABHBIC, erap H(bMH‘I CCKHE,
TPHIOHOMETPHYECKHE YPABHEHMA,

CBOAAIHECA K JTHHEMHBIM “
KBAADATHBIM, & TAIOKE AHAIOTHYHBIE
HEpABEHCTBA H CUCTEMbI;
HCIONbL30BATL  rpaduveckHi  MeTon
pelieHns YpaBHEeHHH # HepaBeHCTs;
u3obpaxats Ha KOOPAHHATHOR
MNOCKOCTH  pEleHHs  ypaBHEHHUH,
HEPABEHCTE M CHCTEM ¢ ABYMA
HEM3BECTHRIMH;

COCTABIITE M pelraTh YpasHEHHA H
HEpAaBEHCTBA, CBA3LIBAOLINE
HEW3BECTHBIE BEIMYMHE B TEKCTOBLIX
(B TOM UHCNE NPUKIAAHEIX) 3a0a42X;
pewjats npocTefiline KOMOMHATOPHELE
3a7d4H MeTOAOM Mepebopa, a Takke ¢
HCMONE30BAHAEM MIBECTHBIX dopMyn;
BLIYHCAATE B, MPOCTEHIIMX CIy4aax
BepoATHOCTH COOBITMHE HAa OCHOBE
NOACYETA YHCITA HCXOA0R;
pPacMoO3HABATL HA YEPTEXAX H MOJCIAX
NPOCTPAHCTBSHHEIS Hhopmbr;
COOTHOCHTL TpexXmepHste oOBEKTHl ¢
UX OIHUCAHUAMM M H3COPKEHUAMMK;
ONHCBIBATE B3AMMHOE PACTIONOMEHHE
npaMbrx H HIOCKOCTEH B
MPOCTPAHCTRE, apFYMEHTHPOBATh CBOH
CYyRASHUA 00 3TOM PaCNoNOKEHHH;
AHANU3HPOBATE B MpOCTeHINIX
Cyyasx B3daMMHOE PacIOJIOIEHUE
oOBEKTOR B IPOCTPAHCTBE;
i3obpanarhb OCHOBHbIE
MHOFOMPaHHUKA W KpYFIble  Tena;
BBIMIONHATE HEPTENKR [0 YCIOBHAM
3a/1ay;

CTPOHTL NpocrellliMe ceveHHa Kyoa,
MPU3MEL, THPAMHILL,

pellaTh IUTAHHMETPHYECKIE u
npocTeiiime CTEPEOMETPHYECKHE
3afaku Ha HAXOMAeHHE

reoMeTPHYECKUX  BeuuuH  (AUIHH,
yIos, miowaned, o0reMor);
HCTIOL30BATH npy peleHun
CTEpEOMETPHUECKUX 3agan
[IAHHMETPUYECKNE q)al("[‘bl H METObL,
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HCI0Mb30BATE NpHOGpeTeHHbIE OK1-9 Texymuit KOHTpONME B (OpME TECTHPOBAHUSA,

IHAHHA H YMEHEA B HHARBHIYAIBHOTO YCTHOTO ompoca,

APAKTHYECKOi AesTeTLHOCTH H BBIMOJIHEHHA TBOPHECKHX 3aJaHuii,

NORCEAHERHON KHIHM: IPaKTHYECKUX M CaMOCTOATENBHBIX paGor,

- HAnA [paKkTU4ecKMX pacydeToB 1o 3RUIHTE pedepartor H MOATOTORKH

dopMynam,  Bkmouaan  (OpMYIIBL, mpe3eHTalHit.

colepKallde  CTEMEHM,  PaAKKAIBL,

norapH(MBl M TPUTOHOMETPHYECKHE

dyHrIUY, HCNO/TE3YA npH

HeoOXoAUMOCTH CNpaBOYHBIE

Marepaabl H npocTreHmye

BBIMUCNUTENBHBIE YCTPORCTBA.

-ANd ONMCAHUA ¢ oMol yHKUIUH

pasAHYHbIX 38BUCHMOCTESH,

IpeACTABICHUA ux  rpadiecky,

UHTEpIpETaliH rpadiMKoB.

-MJIS PEeUICHHs NPHUKIAAHBIX 34424, B

TOM HHCIE COLIHANBHO-IKOHOMHHECKHX

M QH3MYCCKHX, Ha HauOonmbluue ©

HAUMEHbLLIKE 3HaYeHMA, Ha

HAXOMUAEHHE CKOPOCTH Y YCKOPEHHA

- LJIA AHANM3A  PeaNbHBIX  HHCIOBLIX

HAHHBIX, MNPEICTABICHHBIX B BHME

AHarpaMm, TpaHKos;

-1 asanusa HugpopMmarin

CTATUCTHYECKOTCQ XapaKTepa.

-ANA MccNeAOBaHHA (MOAEMHpOBAHUA)

HECTIONCHBIX MPaKTHYSCKUX

CHTYyallHii Ha OCHOBE  H3YHEHHBIX

dopmyn u ceoficTa daryp;

-nns BLIMHMCIEHNA O0BEMOB H

ioIane MOBEPXHOCTEH

MPOCTPAHCTBEHHBIX Tell MpM PEIICHHH

IPaKTHUECKHMX 33134, HCMONb3ys [IPH

HEOOXOAMMOCTH  COpPAaBOMHHKH W

BhIYHCNHTENbHbBIE YCTpOHCTRA.

- BKMAJ poccHiicKUX 4 3apyGexHbIX OK1-9 Texkywuii kOHTPOJME B (OpMe TECTHPOBAHMA,

Y4eHblX, OKasaBIMX  Hauboneluee HHAHBUAYANKHOTO YCTHOTO onpoca,

BJARAHUE HA PA3BHTHE MATEMATHKH. BbITIONTHEHUA TBOPUECKHX 3afiaHui,
NPaKTHYECKUX W CaMOCTOSTENbHBIX pabor,
3AUIMTHI peteparos H NOAFOTOBKH
Npe3eHTALMN.

OT/IMYaTL THOOTEZIbl OT HAYIHEBIX OK I-5 Tekymuil koiTpoie B ¢OpMe TECTHPOBAHUA,

TEOpHii; HHAMBHIYATLHOLO YCTHOTO onpoca,
BBINOTHEHHA TBOPYECKHX 3a/i2HUi,
NPAKTHMECKHX W CAMOCTOSTE/bHBIX paboT,
JALLMTEL pedepatos u IOATOTOBKH
npeseHTalli.

Ie1aTh BBIBOAbI Ha OCHOBE OK 1-5 Texyuuii kouTpons 8 GopMe  BBITOMHCHHUS

IKCIEPHMEHTANLHEIX AAHHBIX; MPaKTHUECKUX H CAMOCTOATEARHBEX padoT.

NMPHUBOAHTH TIpUMep.L, OK 1-9 Texywnit xkoHTpone B QOpMe TECTHPOBAHMI,

MoKa3LIRAIMINE, 4T0: Habnonenna H HHANBALY4AEHOTO YCTHOTO ompoca,

IKCNEPUMEHT ABRAKITCA OCHOBOH Ana BEITOJTHEHHA TBOPYECKHX 3apaHui,

BBUIBHXXGHUA rHOOTe? MW Teophi, MPakTHUECKHX M CaMOCTOATENLHBIX pabot,

O3BOMAIOT  NMPOBEPHTL  HCTHHHOCTh 3ALIHTEI petbepaTor % HOJArOTOBKH

TEOPETHHECKHX BBIBOAOS Npe3eHTAUH.

NPHBOIHATE MIPHMEPLI OK 1-9 Tekytuui KOHTPoJIb B JOpMe TECTHPOBAHUA,

NPaKTHHECKOTO HCIONBI0BAHMEA HHIHBUAYANLHOT) YCTHOTO OpOCa,

SHIHYECKUX 3HAMMIT:

AT L] PeDCpaTOE W IO ORI e —

BBITONMHEHHA TBOPUECKHX 3A0AHHH,
MPAKTHYCCKHX H CaMOCTOATCABHBIX paﬁor,
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TIpe3eHTaLHH.

NPHMEHATH NONYYeHHLIE 3HAHUS JUIA OK 1-5 TexkylnMil KOHTpOAL B (JOPME TECTHPOBAHHA,
pelleHHs MaTeMaTHIeCKHX 3a/aY; HHOMBHIYATEHOTO  [HCBMEHHOIO OMpoca, W
BBITIONHEH s NPAKTHYECKHX H
CaMOCTOATETLHBIX paboT.
HIMEPATE PN (QUINHECKUX BEIMMMH, CK 1-5 Texymuii kKOHTPONE B opMe  TPAKTUAECKHX H
NPEOCTaB/IAA Pe3yNLTATEl H3MEPEHUH ¢ CaMOCTOATEABHBIX PadoT.
YYETOM HX NOIPEIIHOCTEH;
HCNOML30BATH npuchpeTeHHbIE OK i-9 Texymn#t kowtponbs B $opme TecTUpOBaHWA,
3HAHHA H YMEeHHd B I'IPQKTHI{BCKGﬁ WHIMBHIYAILHOTO ¥CTHOTO Orpoca,
AeATeILHOCTH W MOBCeHEBHOH BLITIONHEHM’S TBOPUECKUX 3ananui,
RHIHM: NPaKTHMECKUX M CAMOCTOATENBLHBIX pabor,
3ALUMTHI petepaton H MOATrOTOBKH
NPe3eHTALHA.
-
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1.4 CoaepxaHue y4eOHOH AHCHHMIIHHDI
Beeaenue

MareMaTHK2 B HAYKE, TEXHHKE, OKOHOMHKE, WHOOPMAIHOHHBIX TEXHONOTHIX M
NPAaKTHIECKON AestensHOCTH. Llemu W 3amauM M3ydeHHd MaTeMaTHKY NIpPH OCBOEHWH OpodeccHii
CIIO u cnenuansuocreit CIIO.

AJITEBPA
Pazeumue nouamin o wucie

Lensie u panvoHanbHEE 4dwcaa. JelcTBHTENbHBIE TUCTA. [Ipubruicennvie GblYUCAEHUA.
Komnnexcuuie wucaa.

Kopuu, cnenenu u nozapugmut

Kopan u cremenn. Kopuy HaTypanbHOH CTeneHM W3 4YMCNiIa M HX cBoiicTBa, CTEmeHH ¢
paIHOHATBHEIMI [OKA3aTe/iiMH, HX cBoiicTBa. CTemeHM ¢ JeliCTBHTENBHBEIMH IOKA3ATEISMH.
Ceoticmea cmenenu ¢ OelicmsumenbHbiM NOKA3AIMEREM.

Jlorapugm. Jlorapudm umncaa. OcHoBHOe JorapudMudeckoe ToxmNecTBO. JeCATHYHBIE |
HaTypansHele torapagMel. IIpasuna neiictuit ¢ norapudmamu. Ilepexon Kk HOBOMY OCHOBAHHIO.

IIpeobpaszopanne anrebpandeckux BbipaxkeHHil. IlpeoGpa3zoBaHrHe paLMOHAIBHBIX,
HppPaIHOHAIGHEX CTETICHHEIX, IOKA3aTENbHEIX H JIOrapH(MMHAYECKHX BRIPDKCHMIA.

Hpakmuueckue 3anamun

ApudMeTHIECKHES ACHCTBUS HAJ YHCIAMH, HAXOXKICHHE MPHOIINKEHHEIX 3HAYCHUH ReTHUMH
H MOTpemHocTel BEMUCIeHHH (abcomOTHON W OTHOCUTENRHOM), CPABHEHUE JUCTOBEIX BRIPAIKCHHUI.

BornicieHue v cpaBHEHNE KOpHEH. BLIMOINEHHE PACUETOB ¢ PaHKAIAMH.

PelmeHye MppalMOHANBHEIX ypasHeHuH. HaxoxaeHne 3HadeHuil cTeneHe ¢ paMoaIbHEIME
nokazatemssMu. CpapHenme crenmeneit. [IpeoOpazopanus BBRIpaXKEmHM, COAEPKAUIMX CTEICHAH.
Penenue mokasaTeNnbHBIX yPaBHEHHH,

Pemenne npukina HEIX 3aadq.

Haxoxnenue 3HaueHHH norapudma mo NPOM3BONBHOMY OcHOBaHUIO. [lepexonx ot omHOTO
OCHOBaHMA K apyromy. Brmmcnenve u cpapuenne Jorapugmor. JlorapudmupopaHue H
HOTEHIMPOBAHNE BRIPAKEHHH.

ITpubnmKkeHHBIE BHITHCACHUS M PCIICHUS MPUKITAIHBIX 3a0a4.

Pemenne norapudpMudeckux ypasHeHHH.

OCHOBbBI TPH'OHOMETPHHA
OcHOBHBIC NOHATHS

Panuannas mepa yrna. BpamatensHoe ABmkeRne. CHHYC, KOCHHYC, TAHICHC H KOT&HTEHC
qucaa.

OcHoBHLIE TPUTOHOMETPHYECKHE TOXKICCTEA

Popmynsl npuencHus. Copmyisl croxkenust. QOpMYNBl YABOSHUS DopMyanl NOAOGUHHOZ0
yaaa.

S IIpeoGpa3oBaHuA NPOCTCIINSEPULONAMLTRNECICUE bl AR e cs g cemassssmamsaw
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[IpeoGpa3oRaHre CYMMBI TPHTOHOMETPUIECKHX QYHKIHE B MPON3BEAECHHE M POM3BEICHHUS B
CyMMY. Boipascenie mpuzoHoMempuyecKux YHKyull yepe3s manzeHc nofosuHHOZ0 ap2yMenmd.

TpuronomerpiiecKie YPABHEHUS U HEPABEHCTRA

[lpocreiinme TpHTOHOMETpUYECKUWE ypaBHeHus., [lpocmetiuwiue mpuzonomempuyeckue
HepageHcmsd.

OdparHble TPHrOHOMEeTpHYECKHE GYHKIHH. APKCHHYC, ApKKOCHHYC, apKTAHIEHC,

Hpaxmunecxue 3anamun

PanuaHHbii METOJ M3MEPEHHUS YTIIOB BPAIlIEHHS U CBI3E ¢ IPagycHOM Mepoil.

OcHOBHEIE  TPUTOHOMETPHYECKHME  TOXKICCTBA, (OPMYTHR  CIHOXEHHS,  YABOCHMS,
npeo0pazosaHue CYMMBI TPHUTOHOMETPHYECKMX (YHKUME B NpousBencHHe, NpeoOpasoBaHHE
TIPOH3BEJCHAS TPHUroHoMeTpudueckux (pymkumii B cymmyo IlpocTeiflime TpUroHOMETpHUYECKHE
YPABHEHH: H HEPABEHCTBRA.

OOpaTHBIC TPHrOHOMETPHUECKAE (DYHKIMH: apKCHHYC, APKKOCHHYC, apKTAHTEHC.

®YHKUNU, UX CROICTBA H TPAOHKHA

@yuxknun, O0IacTh ONpENENeHHT H MHOXECTBO 3HAUeHHUH; rpadmk (GyHKIHM, IIOCTPOCHUE
rpaduxor QYHKIUH, 3aJaHABIX pasIuIHbIMHE CIIocoGaMH.

CaoiictBa  ysxummu. MOHOTOHHOCTb, YE€THOCTh, HEYETHOCTh, OTPAHHYEHHOCTD,
nepuoaHIHOCTh. [IpoMekyTKH BO3pacTaHUA U yOBIBaHH:, HauboNkinee ¥ HAUMEHbIIee 3HAYCHN,
Touky sxcrpeMyMa. ['padmueckas waTepnpetaums. [IpuMeprl QYHKIMOHANLHEIX 3aBHCHMOCTEH B
peanbHBIX MpOLECCEX © ABICHHSX. ApudMeTuueckue onepaudd Han (yHrumame, CroxHad
byuKImsa (KOMAEO3HIHESR). [Ionamue o nenpepuigHocmu QyHxyuu.

O6parabie pyuxunu. Obnacme onpedenenus u obaacmev 3Ha4enuil obpamnoii Gyuxyuy.

Tpagux obpamnoit dhynxyuu.

CrenenHble, NOKA3ATENALHbIE, TOr2pAPMATECKTE
H TPHTOHOMETPHYIECKHAE (PYHKIHH.
OO0paTtubie TPAroOHOMETPHYECKHE PYHKIIHH

Onpenenenus GyHKUMHA, MX CBOHCTRA M IpaduKH.

[IpeoGpazoBanus rpaduxon. llapannensHbili mepeHOC, CHMMETPHS OTHOCHTENBHO OCEH
KOOPAMHAT W CHMMETPHS OTHOCHTENLHO Hadaia KOODAUHAT, CHMMETPHS OTHOCHTENBHO MPAMOM y =
X, PACTKEHHE U CXKATHE BJOJIL Oceil KOOPAHHAT.

Hpaxmuneckue 3anamun

Ipumepsl 3aBUCHMOCTER MEXAY NEPEMCHHBIMH B PEanbHBEIX IpoOlleccax W3 CMEXHEIX
mucuumuy. Onupexaeneaue dyHkuuit. [locTpoeHue U uteHue rpagrkos yakuumit. Uccneaopanue
dyaxuun. CBOHCTRA MHHEHHOM, KBapaTUIHON, KycOUHO-THHEIHOM U ApoOHO-THHENHON DYHKIHI,
Henpepsigable W neproguyeckue dysxumn. CsoiicTBa u rpadke CHHYcAa, KOCHHYCA, TAHTEHCA U
koranresca. OGparubie QyHKIMH H uX rpadukd. O6paTHBIE TPHUTOHOMETPHYECKHE (YHKIIUY,
I[IpeoGpazoBaums rpaduka GyHknun. ['apmosmudeckue konebanust. Ilpukianteie saqaqm.

ITokazatensHbIE, TOrapupMEYECKUE, TPHTOHOMETPHEECCKHE YPABHEHUA U HEPABEHCMBA.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

MocnenoBareabHocTH. CrocoObl 3alaHds H CBOMCTBA YHCIOBBIX MOCICIOBATEIHHOCTEMH.
Ilonsmue o npedene nocredosamenvuocmu. Cyujecmeosanue npedein MOHOMORHOU OZPGHUYEHHOT
nocreooeamenvnocmy.  CyMMHPOBaHHE  HOclHegoBarTelbHocTel.  beckoHeuHo — yDObIBaroiias

————— PR OME TP CKAA- HPOT PRGOS T H-08-CY MM .. o= —_
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Ipon3poanan. IloparHe 0 NpOH3BOJHON QYHKNHH, ee reoMeTpuueckuit W (PU3HIECKHIA
CMBICN. YpaBHeHHE KacaTenbHOM K rpaduky ¢yokuuH. IIpOM3BOAHEIC CYMMBL, DA3HOCTH,
npousBeneHns, dacTable. [IpOM3BOZHEIE OCHOBHBIX 3JIeMEHTApHBIX (yHxmud. [IpuMenenne
IPOM3BOOHONH K HCCNCHOBAaHWIO (YHKUME H mocTpoeHMio rpaduxoB. Ilpousgodnvie obpamuoil
@yHIYUU U KOMROSUYUY DYHKYUU.

Ilpumepbl HCIONB3OBAHMSA IPOM3BONHON JUIS HAXOXKICHUS HAWIYYIIETO pEINEHAS B
NpHKNIAfHBIX 3afadax. Bropas mpow3BofHasd, ¢€ reoMeTpudeckuil ©H (Gu3HdecKuMil CMEBICTL.
Haxox/ieHre CKOpOCTH JUIA IIponecea, 3a0aHHor0 GopMyoi H rpadiKoM.

IleprooOpaznan ¥ HHTerpa/. IIpUMeHeRHe oNpeeNeHHOr0 MHTErpana I HAXOMXTEHHS
ILIomMaay KpueonuHeiinoi Tpanenun. ®opmyna Heworoma—JlefiGuuna. [IpuMepsl npuMeHeHHA
HHTETpana B (PU3UKE H TEOMETPHH.

Hpaxmuuecuue Janamin
Yncmopast HIOCEeAOBATCIIEHOCTE, crocobnl ce 3agdaHHs, BEMMUCICHHS qIICHOB

nocnenosarensuocTi. [Ipenen mocinenoBaTeNbHOCTH. beckOHewHO YOmIBaOmIas reOMETpHYECKAs
MPOTPECCHA.

ITpon3BogHAd: MEXAHHIECKWH H TeOMETPHUYECKUH CMEICIT IPOH3BOAHOM.

VpaBHeHne kacaTenbHOH B obmem Buie. llpasuna m Qopmynsl muddepeHnuporanus,
TabiHia NOpOM3BOAHBIX JEMEHTApHBIX GyHKuMH. HMecnemoranne OQYHKIHH ¢ TOMOIIBH)
npom3BOAHOH. Haxox/icHue HAHOONBIIETO, HAUMEHBIIETO 3HAYEHMS M IKCTPEMABHBIX 3HAYEHHM
$ynxnum.

Vurerpan u nepsooOpazsas. Teopema Hetotoma—IJleit6uuna. [IpuMeHeHHe HHTErpana x
BBIYUCITEHHIO (PH3MIECKHK BE/THMIH U ILIOMAneH.

YPABHEHUS H HEPABEHCTBA

¥YpaBHeHHS H CHCTEeMbI YpapHeHHH. PaiyioHanbHEIe, HppalMoHATHHEIE, TOKA3aTENBHEIE K
TPHTOHOMETPHIECKHE YPABHEHHUS 1 CHCTEMBL

PaBHOCHIIEHOCTE ypaBHCHHH, HEPABEHCTB, CHCTEM.

OcHOBHBEIC MpUEeMBI HX pelleHHS (Pa3IOKCHUE HA MHOXHUTENU, BBEJCHHE HOBBIX
HEH3BECTHBIX, NIO/ICTAHOBKA, TpaudecKni METON),

HepaseHcTBa. PanuoHatbHbIe, HppalHOHAIBHEIE, NOKA3aTENBHEIE H MPUZOHOMEMPUYECKUE
sepaBeHcTBAa. OCHOBHBIE IPHEMBI HX PEHTCHHS.

Hcnoanszopanue cBolicte H rpaduxoeB (YHKOMA 0Ipm pelleHHA YPABH¢HHH ®
HepaBeHCTB. Metoa nHTepBanos. VM306pakeHne Ha KOOPAMRATHOH IIOCKOCTH MHOXECTBA PEMICHHH
ypaBHEHUH U HEPABECHCTB ¢ ABYMSA IIEPEMEHHBIMH H HX CHCTEM.

Hpuxaaonsie 3a0a4u

TIpuMeHeHHe MATSMATUIECKIX METOAOB ATIA PEIICHHS COJCpXaTeNbHBIX 3a0ad U3 pasIHHHEIX
obiacTelt HAYKU H IPaKTHKH.

WuTepnperanus pe3yabTaTa, yueT pealbHBIX OrpaHuIcHUR,

Hpaxmuueckue 3anamus

Kopuu ypaBHeHnuit. PaBHocuibHocTs ypasHeHHH. [IpecOpazoBanye ypaBHEHHI.

OcHoBHBIE [IPHEMEI pelIeHUA YpaBHEHMH. Penlenne cuereM ypaBHeHHH.

Hcnonp3osanue cBoicTB ¥ rpadukoB QYHKIMIM 1A PELICHHES YPaBHEHMI U HEPABEHCTB.

KOMBHHATOPHKA, CTATUCTHKA H TEOPHS BEPOSITHOCTENR
DneMeHTbl KOMOHHATOPHKH

OcHoBHLIC TOHATHA KOMOMHATODMKH. 3ajaud Ha [OJCYET YHCNA pa3MElleHHH,
nepecTaHoBoK, codeTanuit. Pemenne 3amad ma nepeGop sapuanrop. Popmyna Gmmoma HeroroHa.
CaoticTBa OrHOMUHATBHBX KO3t dumenTos. Tpeyronbuux [lackans.

- i ——
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J/1eMeHTRI TeOPHH BePONTHOCTEH

CoOprrre, BEpOSTHOCTh COOBITHS, CIOMCHHE H YMHOXEHHE BepoATHocTel, [Jowamue o
nesagucumocmu coboimuil. Huckpemnan cayuaiinas eeausuna, 3aK0H ee pacnpedenenus. Yucroswie
XAPAKMEePUCMUKY Ouckpemnou cryyatinotl genuyunnt, Ionamue o 3arone 6orvuiux yncen.

DJIeMedTLI MATEMATHICCKOHR CTATHCTHKH

IIpeacrapnenue AaHHBX (TabIHIBL, AHArpaAMMBI, IpaQHKH), 2eHepatvbHAL COBOKYRHOCHD,
euibopKka, CcpedHee apugpmemuveckoe, meduana. [lowamue o0 3a0auax Mamemamuuecrkol
CHIAMUCIUKH.

Peutenye npaxmuieckux 3a0ay ¢ NPUMEHEHRUEM GEDOSIMHOCIHbIE MEMOO06,

Hpaxmuueckue 3anamun
Hctopua pasBeTHE KOMOHHATOPHKH, TCOPHH BEpPOSTHOCTECH H CTaTHCTHKH H HX pOJb B

pasnuuHbX cdepax 4YeNnoBedyeCKoH IKH3HEAEATENEHOCTH. IIpaBmna xomOuumaropuxu. Permenme
KOMOMHATOPHEIX 3a7ad. Pasmemenus, coyeTanus | nepectaHoBky. bunom HeroToHa H TpeyromsHUK

Iackana. [IpuxnagHele 3a0a49H.
Krnaccuueckoe onpefelcHAE BEPOATHOCTH, CBOHMCTBA BEpPOATHOCTEH, TeopeMa O CyMMe
BeposTaocTed. Bhrumcrnenuwe pepostHocTed. Ilpuxnmamusie 3amaud. [IpescTaBienne YHCIOBBIX

JaHHLIX.  [pknanHeie 3agaqu.
I'EOMETPHUA
IIpamete it RIOCKOCIU 8 RPOCMIPAHCHIGE

BzauMHOE pacmofoxeHue JABYX IIPAMBIX B ApocTpaHCTBE. [lapammensHocTh OpaAMO#t U
nnockocty. IlapammentHocTe nOCKoCTEH. IlepneHAMKYASpHOCTh mpsMOM ¥ [UIOCKOCTH.
IepreHAUKY/IIp H HAKIOHHAd. YTONd MEXJy NpaAMON M INIOCKOCTBIO. [[BYrpaHuelf yroi. Yrola
MEXY IIOCKOCTSIMU. [[epIeHANKYIAPHOCTD ABYX IIIOCKOCTEMN.

['eomeTputdeckne npeobpazoBaHHs IIPOCTPAHCTBA: NEpAUIEABHBIM MEPEeHOC, CHMMETPHUS
OTHOCHTENIBHO ILIOCKOCTH.

[lapannensHoe mnpoextupoBanue. I[lnowads opmozonanvhot npoexyuy. VzobpaxeHne

[IPOCTPaHCTBEHHEIX QUTYD.

MHuororpaHHu Ky

Bepmunel, pedpa, rpaHm MuEOrorpanRMKa. Pasgepmxa. Muozozpannvie yenvi. Botnyxavie

muozozpannuxy. Teopema Diinepa.
[puama. [Ipsmas u vaxnonras ipasya. [Ipasrisaas npusma. [Tapamenenunen. Ky6.
ITupamupa. [IpasaneHad napaMuaa. ¥YcedeHnas nupaMuga. Tetpaanp.
Cunvmetpun B KyOe, B IapanienenuIe/ie, B NpA3Me U IHpaMuse.
Cegenus KyDa, IPH3MELL U TEPaMEIIBL
[Ipeactasnenyie o NpaBHILHBEIX MHOTOIPAHHMKAX (TeTpa’/pe, Kybe, OKTasape, AOASKAAPE U
HKOcasipe).

Teman MMOBEPXHOCTH BpameHNs

Humaap u KoHyc. YcedeHHbH koHyc. OcHoOBanue, BbIcOTa, OOKOBasS IOBEPXHOCTE,
obpazyrouras, pasgepTka. JceBble CeHeHNA H CCHCHNS, TapaALIENBHBIE OCHOBAHUI.
Llap u cepa, ux ceyenuna. KacatenbRas nI0CKOCTb K chepe.

H3Mepenne-p-FeoMeFpiti- . ———————
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O06neM u ero maMeperue. MaTerpansnas dopmyna oOpeMa.

Dopmynel 06peMa Kyba, MPAMOYTONBHOTO NapalIeIeNuIIena, IPH3MEL, IEMHApa. POpMyIEl
obbeMa mHpaMuIbl ¥ Konyca. QOpMyNEl IUIOIMANH HOBEPXHOCTEHM IMHApA M KoHyca. QopMynsr
o0beMa mapa u IIoIaxy chepsl.

ITomobue Ten. OTHOmMeNHN mMIomManeH nNopepxHocTeil H 00bEMOB OIOOHEBIX TEJL.

KoopauuaTh! H BEKTOpPBI

[TpsMoyronbHas (AeKapTOBa) CHCTEMa KOOpAMHAT B mpocTpancTe. DopMmyna paccTosHUS
MEXIY ABYMS TOYKAMH. Y paBHeHUs cEphl, RIOCKOCMY U HPAMOH,

Bexropsr. Monyne BexTopa. PaBeHcTBO BekTOpoB. CnokenHue BEKTOPOB. YMHOXEHHE
BEKTOpa Ha 4HCHO. PainoxeHWe BeKTOpa 1O HANpPABJCHUSM. YTOI MEXKIY IOBYMS BEKTOPAMH.
IIpoexnus BekTopa Ha ock. Koopaurate! Bexropa. CKalapHOE NPOU3BEACHHE BEKTOPOB.

Wcnonp3opanue KOOPAMHAT W BEKTOPOB HPH PEIICHUM MAaTEMATHUYECKHX M IMIPHUKIAJHBIX
3aqay.

Hpaxmuveckue 3anamun

Ilpu3Haxe B3AHMHOTO DPACMIONOMEHMS NPSMEIX. Yrol Mexay OpAMBIMH. Biaaumioe
PacIONOXEHHe MPAMBIX H IWIockocTed. [lepnenmuKynsap M HaKTOHHAS K [UIOCKOCTH. YTOI MEXITY
NpsMO¥ H IIOCKOCTRIO. TeopeMbl O B3aWMHOM DACIIOIOXKEHHH HOpSMOM H INIOCKOCTH. Teopema o
TPEX NEPNEeHANKYILIPax.

Ilpu3Hakm W CBOHCTBA MapalNellbHBIX U MEPHEHAMKYISPHEIX IUIOCKOCTe#. Paccrosnue ot
TOYKH OO0 IUIOCKOCTH, OT IpPAMON J0 IUIOCKOCTH, PAcCTOSHHME MEXIY ILIOCKOCTSMH, MEXTY
CKpEIIMBAIOIUMHUCS IPAMEIME, MEXKIY TIPOM3BOILHBIME (PUTYpaMU B IPOCTPAHCTBE.

IlapannemrHoe NpOSXTHpPOBAHME W ero cBoicTBa. Teopema 0 niowadu OPMOZGHATLHOU
RpoeKYyUU MHO20Y20AbHUKA. B3aMMHOE PACTIONOKEHHE NPOCTPAHCTBEHHBIX QHTYD.

Paznuunele  BuABI  MHOTOrpaHHWKOB. Mx  uzoOpaxenums.  CedeHMs, pasBepTKu
MHOrorpauuukoB. Ilnomane moeepxHocTH. Buawl cuMmmeTpuit B npocrparctee. CHMMETPHS Ten
BpallcHHs ¥ MHOTOTPAaHHUKOB. Beramcnenue nnomanei u 006eMoB,

Bexropsl, JedictBusa ¢ Bekropamu. JlekapToBa cHCTEMa2 KOOPAMHAT B I[IPOCTPAHCTBE.
VpaBHeHMe OKPYKHOCTH, chepbl, ILIOCKOCTH. PaccTosHre Mexny Toukamu. JIeHCTBHA ¢ BEKTOpaMH,
3afaHHBIME KoopauHaraMi. CKalmapHOE NPOM3BEICHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPIMON K
mIocKocTH. Mcmonb3osaHue BEKTOPOB MIPH J0KA3aTeNhCTBE TEOPEM CTEPEOMETPHH.

IIpumepHbie TeMBbI pedepaTon (A0KIAAOR), HHANBHAYAIbHBIX MPOEKTOB

+ HenpeprieHEIEe Apobu.

* [I[puMenerne CIOXHBIX IPOLEHTOB B S3KOHOMUUECKAX pacyeTax.
+ [1apannensroe NpoeKTHPOBAHHE.

» Cpennye 3HAYCHUS U UX IPAMEHEHNE B CTATUCTHKE.

» BextopHoe 3a1aH1e NPAMEIX ¥ INIOCKOCTEH B IPOCTPAHCTEE.
» CoskeHHe rapMOHHYECKHK KoneGaHui.

 ['padbuueckoe penrcuye ypaBHEHHHA H HEPABEHCTB.

* [IpaBEILHEIE K TONTYNIPABHIBHEIE MHOTOTPAHHMKH.

+ KoHH1eCcKHe CeyeHHs U HX IPUMEHEHNE B TeXHHKE.

* [TousTre nuddepeHnnana 1 ero NPHIOKEHNs.

« CXeMREI MOBTOPHEIX HCIBITAHUE BepHymn.
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2. TEMATHYECKOE IVIAHHPOBAHUE

INpu peanuzanmn copepxanus odbmeoOpazoBaTensHOM yueGHON MUCIUILTHEET «MaTeMaTHkay
B npegenax ocoerus OIIOII CIIO na 6aze ocHoBHOro 00mHmIEro 0GpasoBaHHs ¢ MOTYYEHHEM
cpeagero obmero obpaszopanus (IIIICC3) maxckMmanbHas yueOHaa Harpyska obydarommxcs
COCTaBISICT:
no coenuaisHocTsM CIIO ecTecTBeHHO-HAyYHOTO Npodiist
— MakcumansHas ydebrasg Harpyska - 234 gaca, W3 HUX:
— ayauTopHas (oOf3aTeNbHasd) Harpyska OOy4arolHXCs, BKJIIOYAs MPaKTHYSCKHE 3aHATHSA, —
156 yacoB, BHEAYIUTOPHAS CAMOCTOATENRHAS PpaboTa CTYAEHTOB — 78 uacos,

O6bem yucOHOR JHCHANAHNL] H BHALI yaeOH0# padoT

Tabmuana 2.1 - Buasr yueOHo# paboTsl ¢ 00B5€MOM JacOB

Bua yueOnoit paGoTm Obvem uaces
Maxcumansrasn yueOnan narpyska (gcero) 234
Oog3aTenbHad ayINTOPHAY Yiebuas Harpyika (scero) 156
[IpaKkTHYeCKHE 3AHATHA 20
CamocToATe/IbHas paboTa o0yualowwerces (BCero) _ 78
Hmoezoeasa ammecmayus 6 Qpopme s3K3aMeHa
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2.1 TemaTHYecKHH L1aH

Tabnuna 2.1.1 - Temarnueckuii 1aH U coiepikanue yaeOHo#i auciununas «MaTtemaTtuxa»

HAaHMEeHOBAHASA PA3feon H TEM

Coaep:rande yaeGHoro MaTepnaia, 1adopaTopasle paGoThl H IpaKTHYECKHE 3AHATHS,
caMocToATeNbHasA pabota ofyJaliuuxes

Dbnem yacos

Yposenn
OCBOEHHA

2

4

Bpdueane

MatemaTka B HayKke, TEXHHKE, JKOHOMHKE, HHOOPMALMOHHBIX TEXHOMOTHAX H
npakTieckoil meATensHocTH, llenw M 3ajaun MIyYEHHS MaTEMAaTHKW MpPU OCBOSHHH
npodeccuit CI1O u cneuuansHocreit CIO,

2

Pazgen 1. AareGpa

32

Tema 1.1 PaipaTHe NOHATHA 0 YACIE

Coaepxxanue yueGHoro marepuaia

Llensie u paunoHansHele unucna. JeficTBuTenbHbIS Ukcaa. [IpUONIKe HHBIE BBIUHCICHHS.
KomnaekcHele yucna.

CamocTonTeNibHan paGoTa 06yuaiomuxen
[ToaroToeka MH(POPMALMOHHOTO coo0lUCHYA, HaMMcaHUe pedepara B T.4. € NOMOLILIO
MyIbTHMeIHIHON KoMnbloTepHOH nporpammel PowerPoint.

Te

1.2 KopHH, cTeneHn 1 Norapugmel

Conepxanue yueGHOro Matepuana

20

Kopuu u creneny. Koptu HaTypanbHOH CTENCHA W3 HUCAA H UX CBOHCTBA,

Creneny ¢ PAUMOHANLHEIMY TIOKA3ATENAMH, MX cBolcTaa. CreneHM ¢ ASHCTBHTENBHBIMH
nokazarensMi. CeolicTea cTeneHy ¢ nefcTeuTenbHeM nokasarenes. Jlorapugm. Jlorapudm
yucna. OcHOBHOE TOrapHMHIECKOE TOXWASCTBO, JIeCATHUHBIE H HATYPANbHbIE Norapu@MBb!.
[Tpapuna peficTeuit ¢ norapudpmamu Ilepexon K HoBOMY ocHoBaHHiO. [IpeobpazoBanue
anredparyeckkx  BelpaeHuil. [IpeobpasoraHKe  paldORANBHBIX,  WPPALIMOHAIBHBLIX
CTEMEHHBIX, [TOKAIATENbHLIX H NOTAPUGMUNECKUX BLIpAXEHMI,

IIpakTaveckoe saugTye Nel, Aprdmervueckue AcHCTBUA HAN YHCITAMHU, HAXOXKACHUE
MpUOIIDKEHHBIX 3HAYCHAN BCMMYAR M OoTpemHocTeH BEMUCICHEH (aDCoMmoTHOH 1t
OTHOCHTENBHOH), CPABHEHUE YHCIOBLIX BhipaykeHu i, BLayCIeHAe M CpaBHEHUE KOPHEH,
BrinonHenue pacyeTos ¢ pagukanaMu. Pelenne HppatHOHANLHEIX YPABHEHHA,
Haxomaenue sHaueHUH cTeneHel ¢ palloHANLHEIMY NokajaTelsmMy. CpagHEeHE CTENEHEH,
TpeoGpasoBaHus BRIpEMKEHUI, cogepkaniMx cTeNeHd. PellleHie NoKa3aTeNbHLIX YPaRHEHU,
Pewienre OpHKIAIHEIX 33844,

[pakTeqeckoe 3anaTre Ne 2. Haxoxaerue 3HadeHuil JJorapudMa no NPOMIBOTLHOMY
ocHoBanmo. [lepexon oT 0AHOro OCHOBAHUA K APYTOMY. BEIUHCISHNHE N CPABHEHUE
norapudmMos. Jlorapudmuposanue ¥ NoTeHUMpoBaHue BelpaxeHuil, [Tpunuxennrle
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BHIUKHCNEHHA H PEINeHHS NPUKNaaHbIX 3a0ad. Pewenue norapudmuieckux ypagHeHHEH.

CamocTosTennHan paora o6ydaruxes
Noprororka HHGOpMalMOHHOTO coo0lieHnd, HamucaHue pediepata B T.4. ¢ MOMOLBKD
MY/IbTUMeAUHHON KoMITbIOTepHOH NporpaMmel PowerPoint,

Pazgen 2. OcHOBB1 TPHTOHOMETPHH

Tema 2.1 OcHOBHbIE MOHATHA

Conepxanne yuebHoro marepuana

PapuanHana MEpa yrna. Bpamamnbuoe JBHIKCHHC. CHHYC, KOCHHYC, TAHIMCHC M KOTAHICeHC
HHCHAa.

Tema 2.2 Ocuopubie
Tp!‘lI‘OHOMBTpl‘l yecKHe TOMNECTRBA

Copepaxanue yyebnoro marepuana

DopMynBl DPHECACHUS. DOPMYNEI CIOKEHNA, DOPMYIBI YAROCHHS, DOPMYNLL NOTOEUHHOTO
yria.

Tema 2.3 [1peoOpazoBaHHR NpocTeflHX
TPATOHOMETPHYECKHX BLIpaKeHHH

¢

CoxepxatHe yq4eGHOI0 maTepHasia

10

IMpeoGpazoBatie CyMMBl TPHIOHOMETPUYECKUX (YHKIMHA B MPOH3BEAEHHE H NPOH3REASHUS
B CyMMy. BbipakeHHEe TPUrOHOMETPHYECKMX YHKUMH uepez TAHTEHC NOJOBUHHOTO
apryMeHTa. IMpocreiimie TPUrOHOMETPUYECKUE YpaBHEHHMA. [pocTrefimue

TPHIroOHOMETpHYeckHe HepaBeHcTRa. O0paTHble TPHroHoMeTputeckue GyHKUHE. APKCHHYC,
APKKOCHHYC, ApKTaHIeHC.

IIpakTHuecKkoe 3aHATHe No3.
Panuwannsiii METOA H3MEPEHIA YINOB BpallleHHS M CBA3b C rpamycHol Mepoii.

IlpakTH4IecKkoe 3anaTHE Ned.

OCHOBHBIE  TPHIOHOMETPHUECKME  TOXAECTBA, (GOPMYNBI  CNOKEHWA,  YABOEHMNSR,
apeoGpasoBEaHie CYMMLL TPHTOHOMETPHYECKHX DYHKUKHA B TpoWsBeaeHMe, npeobpaloBaHue
npou3BeAeHUs TPUrOHOMETPHUECKHX byHKUMI B CYMMY'O [pocreiirne
TPHIOHOMETPHYSCKHE YPABRHCHHA W HEPABCHLTBA.

IIpaktTuyeckoe 3aHATHeNES,
O6parubie TpuroHOMETpU4ECKUE QYHKLMH: APKCHHYC, APKKOCHHYC, ADKTaHTEHC.

CamocTonTenbHaa paGoTa oby4awmuxcs
Tonroropka HH(OPMALMOHHOTC coollteHMA, Hanucanuwe pedepata B T.4. ¢ [MOMOLILIO
MyJIETHMEANHoI roMnbloTepHOH mporpaMmel PowerPoint.

Pasaen 3. @yuxuuu, HX caojficrea u rpagmrn

18

Tedn 3.1 OcHoBHBIE NOHATHA

Congepxanne yuelHoro MaTepuana

$yuxuun, OOnacTh ONpeleNedts H MHOXECTEO 3HaueHul. padmk QyHKUMK, nocTpoeHue
rpaguxoB  yHKUHHA, 3aZaHHBIX  pamIMdHbIMH  crmocobamu.  CroficTRa  GYHKUMH.
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MOHOTOHHOCTb, HETHOCTb, HEUETHOCTb, OTPaHMYCHHOCTH, NMEpHOAMMHOCTS. lIpoMexyTku
BOIpAcTaHUn W yObpiBaHua, HauOonbllee W HAUMEHBIUEE 3IHAYECHUSA, TOYKH IKCTpEMyMa.
Ipaduueckas uuTepuperauus. [Ipumepn (YHKLUHOHANBHBIX 3aBHCUMOCTEH B PEANbHBIX
npoleccax W AeneHuAX. ApudMerudeckue onmepauuu Haf $yHxuuaMu. CnoxHad dyHKIMs
(xommosnuua). IToHATHE © HemnpepbiBHOCTH $QyHKUHH. OOpatHele dyuknuyp. OOnacTs
onpegeneHia K o6nacts 3Hauennii obpatHoii dyukupn. I'paduk odpaTaoit dyHKIMM.
OnpeaeneHusn GyHKUMA, BX CBOMCTEA 1 rpadUiH.

CamoctoarensHas pafora 06y4aloILHXCA 2
[ogrotoexa HHGOPMAUMOHHOTG cO0BlIEHUN, HamkcaHWe pedepata B T.M.  © TNOMOUILIO
MYJNbBTHMEANHHOA KoMIBIOTEpHOH nporpammMbl PowerPoint.
Tema 3.2 CTeneHHbIe, NOKAIATSILHLIE, Cogepxanue y4ebHor0 MaTepuana 8
JorapuhpMHaecKne 0
TPHFrOHOMETPUYECKAE PYHKUHH. [Ipeobpazopanus rpapukos. IlapafnenbHuiii nNepeHoC, CUMMETPHS OTHOCUTENBHO oOceit
ObpaTHLIe TPHIOHOMETPHYECKHE KOOPDAHHAT M CHAMMETPHMA OTHOCUTENIBHO Havana KOOPAHHAT, CHMMETPHA OTHOCHTENAbLHO
byHKnHRI NpAMOH ¥ = X, PACTAKEHHE W CKATHE BAOAL OCSH KOOPIHMHAT.
IlpakTHuecKoe 3anATHe No6.
[Tpumepsl 3aBUCHMOCTEH Mexay OepeMeHHBEIMA B PEANbHLIX IPOIECCAX K3 CMEKHBIX
ancumnnavmi.  Onpegenenve Gynxkumil. I[locTpoesne M uTeHne rpadhukos  dyHkuui,
Heenepopanue §ynxunn. Cpoiictea nuMeliHOM, XBaapaTWWHOH, KycouHO-MHHelHON M
Apobno-nuneknodt ¢ynkuuil. HempeprlBHele M neprommueckue ynkuuu, CeoficTRa ¥
rpaduKy CHHyCa, KOCHHYCa, TaHreHca M KotaHreHca, OOpaTHEe ¢yHKLHH M 89X TpadukH,
O6paTHeie TpUTOHOMCETpUHeckHe (yHKUAHW. [lpeobpasoBaunsa  rpaduxka dyHxuun.
Iapmorrgeckde konebanua. Tlpuxknaaumie 3anaqn. [TokasatenbHbie, AorapxgpmMuHeckye,
_TPRTOHOMETPHHYECKHE YPABHEHMA M HEPABEHCTBA.
CamocToaTennHan pafora ofyuawmnxen 2
[ToaroToska MHdOPMALMOHHOrO coOOILEHMA, HallicaHWe pedepata B T.H. € TOMOLLBO
MYJIBTHMEIHHHOM KOMNBIOTEpHO#A nporpammel PowerPoint.
Paspen 4. Hauana maTeMaTH4ecKoro AHASH3A 36
Tena 4.1 TochenosaTensHocT Coaepaxanne yueGHOT0 MaTepHana 6
INocnenoparensHocTH, CniocoGut 3a0aHUs U CBOHCTBA YHCNIOBBIX NOCIEROBATENLHOCTE.
{lousTHEe o© mpefene nOCAEAORATENBHOCTH. CyINECTBOBAHHUE npelena MOHOTOHHOHN
orpaHiyeHHoO nociaeaoratenbHocTH, CyMMUPOBAHHE MOCICHOBATENRHOCTEH. BecKoHeuHo
yORIBAOIIAA reOMETPHYECKAA TPOIPECCHA H €€ CYMMA.
CamocronTenbHas padoTa 00y4alUHXCs 4
IToaroToBka HHQOPMALNOHHOrO cooblleHMs, Hanucasmue pedepaTa B T.4. C OOMOUIBID
MyNbTHMENHAHON kKoMIbOTEPHON NporpaMmil PowerPoint.
TeMa 4.2 lpouzeoanas Conepxanue y4eGHOro maTepuaa 10

24




IlpouzsonHas. IloHATHe © NpPoM3BONHON (YHKUMH, o€ TeoMeTpudeckHil M PusMueckuit
CMbICII. YpaBHCHHE KacarTenbHOH ¥ rpadmky yukuuH. [IpoH3ROAHEIE CYMMLI, pa3zHOCTH,
[pOoM3BeAeHus, 4acTHeie. [IpoHaBOIHEIe OCHOBHEIX 3neMeHTapHBIX GyHKUEH. [IpuMenerne
NpoK3BOAHON K uccnenoBanuio ¢yHKUMHE M noctpoeHmo rpadukos. TlpoussonHbie
obparsoi QyHKUMH B KoMNO3HUUK $PyHKUMH, [Ipumeps] HCNONLIORaNs! MPOUIBOAHON ns
HaXOXKISHUA HAWNYYLIEro pPeuieHss B NPHINAAHLIX 3afavax Bropad npomssogHas, ee
reoMeTpuieckiit M pusnuccknil cmuicn, HaxopkAeHHMEe CKOPOCTH AfA Mpolicccd, 3aJaHHOrD
dopmynoil 1 rpaduKoM.

IIpaxTHueckoe 3auaTHE No7.

Yucnosad  MOCACAOBATEABHOCTH, CMOCOORI €€ 38A3HHR,  BRIMHCNEHHA  WIEHOB
nocneaoeatentHoctd.  Iipeacn  mocnepoeratensHOcTH.  BeckoHeuno — yGriparomas
reoMeTprueckan nporpeccHs, IIpoM3ROAHAN: MEXAHHYECKMA W reoMeTpHMEcKHH cMbica
npoM3BOAHONH, YpasHenne KacareabHoil B ofwem Bupe. [lpasuna u  Qopmynst
AudhepeHUMpopatya, TadANLA NPOUIBOAHLIX IEMEHTApHEIX {yHKuUMA, Hecnenopanne
($YHKIUHH ¢ NOMOIILI0 NpoK3BOAHOH, Haxoxnenue RanbONbILETO, HAMMEHBLIETD 3HAYEHUA W
IKCTPEMANEHEIX 3HAUSHUE QYHKUMMN.

’

CamocTosTensHan padoTa ofy4arwinnxcs
HoaroToBka HHpoOpMalMOHHOrO cOODICHHA, HANMCAHME pedepara B T.4. ¢ NOMOUIEI
MYN»THME IuiiHOH koMIBIOTEpHOH nporpammsl PowerPoint,

I
Tema 4.3 Hurerpani n ero npumMeHeHne

Cogepikanne yuebHOr0 MaTepnaia

IlepsoofpasHas M HHTErpan. [lpUMeHEHME OMPENENEHHOrO MHTErpana AN HaXOuACHHA
IoMAZK  KpHBOMMHelHoH Tpameuun. @opmyna HeloToHa—Tlefibuuna. Ipumepst
NpHUMEHEHRA MHTETpANa B (PM3UKE U FreOMETPHH.

Hpagruueckoe 3anaTHe Ne8,

Hurerpan w neproobpasuad. Teopema HuloroHa—Jlebruua. [MpuMenenne narterpana x
BEIYHCIERHI PM3HYECKHX BENMMUH H Inowaneii.

CamocTonaTenbHan pafora obyqamlxca
Hoaroroska HH{oOpMAaLHOHHOTO cooDMEH:s, HamucaHWe pedepara B T.1. ¢ TIOMOMILKY
MYyIbTHUMeAHIHOH KoMNbIoTepHOK nporpaMMel PowerPoint,

Pazaen 5. YpapHeHAs U HEPABEHCTBA
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Ter 5.1 YpaRAcHHR U CHCTEMDY
yYpapBHeHHil.

Cofepixanue yuebHOTO MaTepnana

VpasHeHNA K CHCTEMBb! YpaBRHeHHH. PallHOHANLHEIE, HPPAUMOHANBHLIE, MOKAATEALHLIC
TPHIOHOMETPHYECKHE YPABHEHHA M CUCTEMbl. PABHOCHWIBHOCTE YpapHEeHHH, HepaBeHCTB,
cucteM. OCHOBHLIE NIPHEMEI HX PCIIEHHA (PA3AOKEHHE HA MHOXUTENM, BRCASHHE HOBbIX
HEUIBECTHEIX, MOACTAHOBKE, rpadHuecKHi METOR).

Teura 5.2 HepasencTha

Conepxaitue yaebxoro matepsana
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HepaBeHCTBa. Pauuonanbm,le, HPpPaUMOHANbHBIC, IIOKAIATEIEHBIE H TPHIOHOMCTDHYECKHE
HepaseHeTBA. OCHOBHBIE NpHMeMbl uX pewenusa. Hcenonpzosanne ceoficts n rpadimkos
dyuxwi TpY peiienny ypasHeHREA W Hepasedcrs. Meton unrepsanos. Hiofpamenue Ha
KOODAKHATHON IUIOCKOCTH MHOXECTBA peuleHnit ypaBHeHHI M HepaBeHCTR € ABYMA
TePEMEHHBIMI B UX CUCTeM, [Ipuknanseie 3apaun, IIpuMeHEHNE MATEMATHUECKHX METONOR
JUIA pelIeHUA CONEPKATENbHEIX 331184 W3 PA3AHUHLIX oOnacTelt HAYKK 1 NPaKTHKW,
HuTepnpeTauma pe3yabTaTa, YUET PeAlbHBIX OIPAHMISHHIL.

IlpaKTHuecKoe 3aHATHe NeD,

Kopun ypasreHuit. PapHocunbsHocT: ypasHeHuil, [Ipeobpazoraune ypaeHenui. QOcHoOBHBIE
NPUEMBb! PelIeHMA ypaBHeHui. Peulenue cucteM ypasHeHMi. HcnonbioBadue coicTE B
rpadkoe QyHKUMH ANK pELCHHA YPABHEHHI H HEDABEHCTB.

CamocToaTesibHas paboTa oby4arolHxCs 10
[MoaroToBka WHOPMEUKOHHETO cOOOIIEHHS, Hanucauue pedepara B T.Y. ¢ MOMOLLLIO
MyJIbTHMEARITHOI koMnbioTepHOH nporpaMmel PowerPoint,
Pazaen 6. KomOGuunaTopuka, 31eMeHTHI TEOPHH BEPOHTHOCTH ¥ MATEMATHYECKOH 40
CTATHCTHKH

Tema 6.1 IaemeHTh KOMOHHATOPHKYH Cogepxanue yuebHoro Marepua/ia 10
OcHOBHbIE MOHATHA KOMOHHATOpHKK. 3aJa4d Ha MoAcHeT 4Mcha pasMElLeHui,
NepecTaHoBOK, coueTaHuil. Peuienve 3ajau Ha nepeGop BapuanToR. (PopMmyna Guxoma
Heiotona. CpodicTsa 6uHoMEHAREHBIX KO3(duuuenTon. Tpeyronsiuk Iackans.
CamocTonTeassas patora ofy4awIHXca 6
[Togroroska WRPOPMALMOHHOIG cooDMEeHnA, Hanucanuwe pedepara B T.H. ¢ NOMOLIbIO
MyNbTHMeIHHHON KOMIBIOTEpHON nporpammbl PowerPoint.

Teu|a 6.2 DutemeHTLI Teopun BeposaTHocTH | Codepixanse yaeGHOTO MaTepHana 10
CobbiTHE, BEpOATHOCTE COGHITHA, CIOXKEHHC H YMHOWeHUEe BepoarHocrtel. [lonsTHe O 4
He3aBHCUMOCTH coObiThit. [uckpeTHad ciyyaiiHag Be/IMYIHA, JaKOH €€ PAcIpeaeNeHus.
YHCIOBEIE XAPAKTEPUCTHKH OMCKpeTHO cyualinoi senuinHel. [TouaTue o 3akone Gonblumx
uyycen. [lpeacrapiewne gauneix  (Tabmunel, auarpammbl, TpaduKH), redHepanbHas
COROKYIHOCTb, BhIBOPKA, cpeanee apudMeTHIECKoe, MEHAHA.
CamocroaTennaas pabora ofyqawmmnxcs 6

IloaroToBka UHPOPMALUMOHHONO CoOBLIEHUA, Hamucanue pedepata B T.M. ¢ [OMOLLBHD
MYABTUMEIWHHOH KOMIBIOTEPHOI MporpaMMel PowerPaint.

TeMa 6.3 JaemenTbl MaTeMaTHYECKOH

Coaepsanne yue6HOro marepHana

TlpepctaBnenne FaMHBIX (TabRMUBL, Auarpammsl, rpadkki), reHepanbHAs COBOKYIHOCTS,
BLIOOpKa, cpesHee apHMeruueckoe, MeavaHa. [lowaTHe 0 3afavaX MaTeMaTWUeCKOi
cTaTHCTHKH, Pemenue NPaKTHYUCCKAX 38034 C MPHMCHCHHEM BEPOATHOCTHRIX METOIOR,




TMpakTaueckoe sanaTue Nel0. 6
Hceropua pajeutia KOMOWHATOPHKH, TEODMM BEPOATHOCTEH H CTATHCTUKM M HX pOIb B
pasiMuHelx cdepax uenoBedeckOi KulHeAeaTeNbHOCTH. [Ipasuaa  koMOHHATOPHKY,
Pewenne koMOWHATOpHLIX 3ajad. PaiMeleHns, co4YETAHWA M TIEPECTAHOBKH. DHHOM
Hpiotona w tpeyronsiuk [lackans. [Ipuxnagvele sagmauu. Knaccuueckoe onpeieneHue
BEPOATHOCTH, CBOMCTBA EBEepOATHOCTEM, TeopemMa © cyMMe BepoATHocTel. BeluucneHue
seposthocTeit. [lpuknaausie sagauu. [lpefctaBneHde 4MCNOBBIX OaHBeIX. [IpHKIanHble
2afaun.
CamocToaTenLHana palora abyyarmuxcs 8
[logroroska MHGOPMAUHOHHOTE cooBLISHHA, HanucaHHe pedepaTra B T.M.  C NOMOLIBIO
MYILTHMEIMAHOH KOMIIBIOTEPHOH NporpamMmel PowerPoint.
Pazaen 7, l'eomerpun 64
Tema 7.1 TpaMbIe B OXOCKOCTH B Copep:xaHue yueOHOr0o MaTepHata 14
NPOCTPAHCTHE
B3auMHOE PacHOOXEHHE ABYX NOPAMBIX B TipocTpadcTee. [lapauieneHocTE npAMof M
mnockocTH. [lapannensnocTh MiockocTeid. TepnedankyMApHOCTL NPsAMOHi W ITOCKOCTY.
TlepneHAMKYIAp K HAKNOHHAA. YTON MEXKIY TIPAMOH H MNOCKOCTHI0. JIBYTpanybit yron.
¢ Yron Mexay IHOCKOCTAMH. [lepHeHAMKYIAPHOCTE ABYX IUIOCKOCTEH. [eoMeTpHuecKue
npeoOpasoBaHHA  [IPOCTPAHCTRA: NAPANENbHLIH  [EPEHOC, CHMMETPHA OTHOCHMTENBHO
mnockoctd, Ilapannenenoe npoexTHpoeaHue. Ilnomafk  OpTOroHATLHOH TPOCKUMA.
H3oGpaxeHye NpoCTPAHCTECHHBIX DHTYP. '
CamocToaTensHan pabora ody4aloMHxes 4
IMoaroToska HEQOpMaUHOHHOrC coobuleHus, Hanucadue pedepara B T.4. € NOMOLUBIO
MYNLTHMEAHARON KOMIIBIOTEpHOH NporpamMmel PowerPoint.
Teda 7.2 MuOrorpaHHnKy U KPYribie Cogepaxanne yueGHOro MaTepraana &
venp
Bepmunel, pebpa, rpask MHororpaHHHka. Pazpeprka. MuororpadHeie yrisl. Beimyknkie
MBOrorpanHuxd. Teopema 3SHaepa. Tlpusma. [paman u Haxnonsas npusma. [lpasunbras
npusMa, [Tapannenenumen. Ky, [Tupamuina. Tparunceas nupamuaa. YoeueHHan nyupaMuaa.
Tetpazap. Cummerpun B Kybe, B Napaineaenuneng, B npuiMe U nupamung. Ceuenus kyba,
NpH3ME H OHpaMUR. TIpeAcTarnenne o NPaRWILHBIX MHOrOrpakHuKax (TeTpasape, Kybe,
OKTA3ZpE, ROACKAIAPE H MKOCAMAPE).
CamocroaTensHasn padora o0y4alounxes 4
IMoaroToska HHPOPMaUHOHHOrO cooDMICHHMA, Hanmucanne pedepara B T.4. € MOMOIIBIO
MyNbLTHMeINiHON koMITboTepHOI nporpamMssl PowerPoint.
Conepixanne yneGHOro MaTepHana 6

TeT 7.3 Tena 1 NOREPXHOCTH BPALUCHHS

Uumweap # koHyc. YceueHHBIH koHye. OcHOBaHMe, BLICOTA, OOKOBax TNOBEPXHOCTD,
obpatyioman, paseepTka. OceBble CEYEHHA H CEUEHMA, TIApainenbisle ocHoBaHMIO, Ulap W
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chepa, Mx cevenus. KacarensHas naockocrs k cjepe.

CamocToaTenbHan paboTa o0y4anilaics 6
IoaroTopka MHGOPMEUHCHHOrO cooBlleHYs, HanucaHue pedeparta B T.4. C MOMOUIBIO
MYNETHMEIHITHOH KoMbioTepHOH MporpaMmel PowerPoint.

Tema 7.4 H3mepennna B reoMeTpHA Copepkanne yqebnore MaTepnasa 2
O6beM n ero usmepedne. MurerpantHas ¢opmyna obbema. Dopmynnl ofbema kyda, 6
NPAMOYTONLHOIO Napannenenunesa, NpHIMel, UMAMHAPA. PopMynsl 00beMa NUPAMUALI W
KoHyca. POpMy/b IIOWAAX MOBEPXHOCTEH UWIHHAPA K kodyca. DopMynel obnema Wwapa u
nnomand coepht. IlopoBue Tten, OTHOWEHHA mAowafeli norepxHocredl M obbeMon
noobHBIX TET.
CamocroaTennian padoTa ofyuaiomnxcn 6
Moaroroska HHGOPMAUHOHHOrO cooDilleHus, HanucaHue pedepara B T.H. C NOMOLIBIO
MYJLTHMEAMHHON KoMbIOTEpHON NporpaMmel PowerPoint,

Tema 7.5 KoopanHaTbl 1 BeKTOpLI Conepaanune yueSHOro MaTepuana 10

-

[pamoyronsHas (NexkapToBa) CHCTEMa KOOPAWHAT B NpocTpaHcTBe. Popmyna pPaccTOsHHA
MEXIY ABYMA TOUKAMHM. YpaBHeHHA cdepsl, NIOCKOCTH W npamoll. Bekrope, Mogyns
BexTopa. PapeHcTBO BekTOpoB. ClokeHHe BEKTOpPOB. YMHOMKEHME BEXTOpa Ha YHCINO.
PaznoxeHne BEKTOPA MO HANPABNEHMAM. Yron Mexay JAByMs RekTopamu. [Ipoexuus
Bektopa Ha oc¢k. Koopaudatel BexkTopd. (CKalApHOE NPOMIRENEHHE BEKTOPOB.
Henonpiosadie KOOPAMHAT W BEKTOPOB NPH peleHHM MATEMATHHMECKMX H IMPHKNARHBIX
3aaau.

ITpakTH4Ieckoe 3aHATHEe Nell,

Ipu3HakH B3ANMHOTO PpACHONOXKEHHA NPAMBIX. Yron MexIy nNpaMbiMu. BzaumHoe
PACIIONIOEHHE PAMBIX W IUTockocTel. TlepneHnKynsp M HakMOHHAA K MIOCKOCTH. Yron
MEXIY MPAMOA W INIOCKOCTEIO. TeopeMbl 0 B3aMHOM PacToNokeHHH NPAMOil U NNOCKOCTH,
TeopeMa 0 Tpex NepHeHAHMKYNApax. .

TipisHakk B CBOMCTBA MAPAILIENGHRIX H MEPIeHAMKYNIPHBIX Tnockoctell. PaccrodHue or
TOYKH L0 ILTOCKOCTH, OT NPAMOit 00 MIOCKOCTH, PACCTOAHHE MEHAY TUIOCKOCTAMH, MEKLY
CKPELIHBAIOIMMHCH NPAMBIMH, MEKIY TPOM3BONBHEIMM (PUTYPaMH B POCTPANCTEE.
[MapannensHoe mpoekTHpoRaHWe K ero ceoicrea. Teopema O Micillad¥ OPTOrOHANLHON
[pOEKLUMH MHOTOYroAbHHKa. B3anMuoe pacrionoxenye NpocTpaHCcTBEHHbIX Guryp.
Pasnuunbie  BuMABL  MHOTOrpaHHukoB. HMx  msobpaxenus. CeueHns, passepTky
MHororpanHukos. [Iiowaae nopepxHocTH. Bunpl cummMerpuii B npoctpaHeTee. CHMMETpUA
TeJ1 BpaleHHs 4 MHOTOTPARHMKOB. Brruncnenvie miowanei x obsemMos,

Bekropw. [eifcreua ¢ BexTopamu. JlekapToBa cHCTeMa KOOPIHMHAT B INPOCTPAHCTRE.
Ypapuenue okpyxuoctd, chepsl, miockoctd. Paccroanue memxay toukamu. JeficTeHa c
BEKTOpaMy, 3a1adHbLIMU koopAuHaTtamu. CxangpHoe npousseacHue BekTopos. Bekrophoe
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YpaBHEHKE MPAMOH M INIOCKOCTH. HCnonb3oBaHWe BEKTOPOR NPH ACKA3ATENILCTBE TEOPEM
CTEPEOMETPHH.
CamocToAaTenbHas padora ofy4awmuxes 6
TogroToexka WHbGopManMoORHOro cooliienns, HanncaHue pedepata B T.4. ¢ NOMOIIBIO
MyJsTRMEARIHONE kKoMOEIOTEPHOH NporpamMmMel PowerPoint,
MaxkenMasibHad yueGHAn (ayZHTOPHAA) HATPYIKA 234
Jns xapakTepuCTHKH YPOBHS OCBOSHHA yieOHOro MarepHaa HCIIONB3YIOTCA CICOYIOIHE 0003HAYCHUS:
1 — osHakoMuTENBLHEIH (Y3HABAHUE pPaHEE HIYUCHHBLIX OOBEKTOR, CBOHCTR);
2 — penpoXyKTUBHELH (BEIIOIHEHUE AEATENEHOCTH MO 00pa3ily, HHCTPYKIHY MM IO/, PYKOBOJACTBOM);
3 — nOpoayKTHBHBIR (IIAHUPOBAHHME M CAMOCTONTENLHOE BHIIOJNHEHHE MOEATENFHOCTH, pelleHHe TpoOJIeMHBIX 3amady).
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2.2 XapakTepHCTHKA OCHOBHBIX BHIOB Y9eOHOM NeATENLHOCTH CTYJeHTOB
Tabmna 2.2.1 - XapakrepucTHKa OCHOBHBIX BUJIOB YIeOHOM AesSTeNEHOCTH CTYACHTOB

Coaep:ranne oGy4eHus

XapakTepHCTHKA 0CHOBHBIX BAROB AeSTENBHOCTH CTYACHTOR
{HA YpoBRHE YueOHbIX AciicTBHIT)

Brenenne

O3nakoMaeune ¢ POINEK) MATEMATHKM B HAYKe, TEXHHKE, 3IKOHOMHKE,
UH(OPMALMOHHLIX TEXHOMOMHAX M NPAKTHYECKOH ASATENLHOCTH.
(O3HAaKOM/IEHHE C LEIAMH H 32a49aMU H3YYCHWS MaTeMaTHKH [IPU OCBOSHUH
npotdeccuii CITO u cnenmansHoetedt CITO

AJITEBPA

PazeraTHe NOHSATHA 0 YBCI1E

Brunonuenne apugmerwvecknx gefcTRAN Hal YHCNamMi, COYETAs YCTHBIE H
MUCEMEHHEIE TTPUEMEL.

Haxoxaenwe npuOMDKEHHBIX 3KAaueHWH BENMMHH M [OrpelHocTei
BeIMHCAESHRH  (aGcoMOTHOM M OTHOCWTCGNBHOHN); CPABHEHHE HHCIOBBIX
BBIPAKEHUH.

HaxoxaeHue omruGok B MpeodpasoBaHMAX U BEIMHCNEHUAX (OTHOCHTCA KO BCEM
MYHKTAM [POTPaMMBI)

Kopnuu, CTeneHu,
Jorapugmbl

O3HaxoM/IeHHe ¢ TOHATHEM KOPHSA r-H CTENEHM, CBOHCTBAMMW PRJUKAIOBR I
(IpaBMIaMH CPABHEHHA KOpHEH.

DopMyTHpOBAHKE OMpPENSNCHHA KOPHA M CBOHCTE KopHe#t. Boumcnenue u
CpaBHEHHE KOPHeli, BHIOIHEHHE IPHKKUIKH 3HAUEHHA KOPHA.

IIpeoGpazopanue 9HCAOBRIX M OyKBEHHBIX BhIpaxeHHl, coZepialiux
paIHKAIIE.

BeinonseHue pacueTos 1o GopMynaM, COOEPKAMIMM PalHKaIbl, OCYMECTBAL
Reo6X0/A1MEIC TIOACTAHOBKM M OpeoGpa3opaHus.

OopegeneHHe PABHOCHIBHOCTH BblpakeHHH ¢ pagukanami. Pewenue
HpPAUHOHANLHEIX YPaBHEeHHH,

O3HaKOMNSHNE ¢ MOHATHEM CTEMNEHH ¢ A¢iiCTBATEbHBIM IOKa3aTeleM.
Haxoxpenue 3HaueHWH  CTENEHH, MCHOMBIYS OpH  HEOOXOJUMOCTH
HHCTPYMEHTANbHBIE CPEACTRA.

3anuceIBaHHE KOPHA ;-H CTEMEHH B BUAE CTENEHH ¢ JAPOoOHLIM IOKAATENIEM U
HaoBopot.

Gopmyrupoeanye croficTs crerneHei. Bruiuncnenne cTeneHe ¢ pallHOHANBHLIM
NOKA3ATENEM, BLIMIOJHEHHE [PDHKHIAKH 3HAUYCHUA CTENEHH, CpPaBHEHHE
cTeneHe.

IMpeofpalopaHie YHCNOBLIX H OYKBEHHBIX BEIPHKEHMIH, cOMepXallnX CTENEHH,
OpMMEHAs ¢BoHcTBA. Pewlenue noxasaTensHeIX ypaBHEHHI.

O3HakOMNEHWE C TNPHMEHEHHEM KOPHEH W CTerneHed Opd BLIYHCIEHHH
CpeiHMX, IeNeHHH OTpe3Ka B «30NIOTOM cedeHnH». PellleHne NPUKIAIHBIX
3a/iay Ha CNEHBIC TPOLEHTHI

Mpeobpazosanne
anrefpanaeckux
BbIpaskeHui

Brinonaenue npecdpazoBaHuid BRIpaKeHHH, OpuMeHerne GopMy, cBA3aHHBIX
€0 CBOICTBAMM CTENEHEH 1 MorapudMoB.

Omnpegenenue  obNMacTH  JOMYCTHMBIX  3HAYEHMH  JorapH@MmyecKkoro
phipaxeHka. Penlenxe norapudMHUECKMX YpasHeHHH

OCHOBBI TPHTOHOMETPHH

OcHOBHbIE MOHATHA

H3yuyeHne paauaHHore MeTONE M3MEPEHHA YITIOB BpPamMICHHA M HX CBA3H ©
rpanycHo#t Mepoit. izofpaxkeHue yrmoB BpalleHMA HA  OKPY)KHOCTH,
COOTHECEHHE BEMHYHHEI YIIA C €ro paciionoxKeHHEM.

GopMynHposaHue ONPENSCHHH TPUrOHOMETPHYIECKHX (YHKLAN I8 YIIOB
MOBCPOTA R OCTPBIX YIVIOB MPAMOYIONLHOrO TPEYTrONLHHKA W 0OBACHEHHE WX
B32MMOCBAIH

OcHOBHEBIE TTpUMEHEHHE OCHOBHBLIX TPHIOHOMETPHUECKMX TOWRASCTB IR BBLIMHCIIEHHA
TPHIrOHOMETPHYECKHE 3HAYCHUH TPUTOHOMETPHIECKUMX QYHKUKH 0 0RHOR M3 HHX

TOXRIECTBA

IIpeoBpazosanua Hiyueuwe OCHOBHBIX (JOpMYN TPHIOHOMETPHH: (DOPMYNBl  CIOKEHHUI,
]IpD(‘.‘TEﬁI.I]HX YABOEHUA, npeoﬁpa:sonaﬂnﬂ CYMMBI  TPHIMOHOMETPHUECKHX [[)yHKIIHﬁ B
TPHIOHOMETPHYECKHX NPOHU3BEASHHE H [MPOA3IBEACHHA B CYMMY H [IPDHMEHCHHE NPH BBIMHCNEHHH
BbIpameHHH 3HAUEHHA TPUTOHOMETPHHECKOTO BRIDAMEHHA U YIIPOLISHHUS €T0.

O3HaKoMNeHue ¢o CBOHCTBAMM CHMMETPHH TOUEK HA €NUHIYHOA OKPYHKHOCTH
H NpUMEHeHHe MX JNd BbiB0Aa (GopMyl NpHBeIeHUs
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IIpocTeitmne
TPHTOHOMETPHUECKHE
YPABHEHHWH H HEPABEHCMAA

Pewtenne mno <JopMyraM M TPUIOHOMETPHYECKOMY KDYTY MPOCTeHlInX
TPAMCHOMETPHYECKHX YPaBHEHHI.
[IpumeneHne oOIMX METOOOB
JUHEHHOMY, KBAApaTHOMY, METOH pPAMIONEHHA HA MHOXHTENY,
AEPEMEHKOM) IPH PeLlieHHY TPHTOHOMETPHYECKHX YPABHEHHN.
VMEHHE OTMEYaTh HA KpYre pelleHHs NpocTeHIIMX TPRIOHOMETPHYECKHX
HEPaBEHCTE

petucHMs ypaBHeHMiET (NpHBEICHHE K
3aMEHBI

ApkcHnyc, APKKOCHHYL,
APKTAHreHe yHena

O3HaKOM/IEHHE C IOHATHEM 0OPATHBIX TPHIOKOMETPHUECKMX (y HKLIH,
Hayyenue ONpENeNCHMH APKCHHYCA, AapKKOCHHYCA, ApKTAHIEeHTa YMCIa,
dopuMyaUpoBanHe WX, H300paKeHHE HA eIHHHYHOR OKPYXKHOCTH, OpHMeHeHue
NpH peieHHH ypaBHeHUH

GYHKIMH, UX CBOHCTBA U TPAGUKH

DYHKLUHH.
TlonsiTHE 0 HENPEPLIBHOCTH
PyuK1HH

O3HaKOMASHHE C [OHATHEM IEpeMeHHOH, npHMepaMy 3aBHCHMOCTEH Meay
MepEMEHHBIMH.

(O3HAKOMMEHHE ¢ NOHATHEM Ipauka, ONpeneneHue MPUHAIEKHOCTH TOYKH
rpagpuky yHxunn. OnpencsnicHue no (popMyne npocreifureldl 3aBHCHMOCTH,
BHAA ee rpauka. Bripaxenue no dopMyne oqHoll nepeMeHHOR Yepes Apyrue.
O3HaKOMJIEHHE ¢ olpefeneHueM QyHKLMH, QOPMYNHPOBAHNE €T0.
Haxoxnaenue obnacT onpejelneHus U 00NACTH 3naueHuit frynkuyn

CaoiicTBa pyHROHMN,
I'paduueckas
HETepnperanud. [Ipamepn
GYHKIHOHANLHLIX
3ABHCHMOCTEH B PEANbHBIX
npouneccax u SBIeHHAX

OnHaxoMneHHe ¢ npuMepaMH (PYHKLIHOHANBHBIX 34BHCHMOCTEH B pealbHBIX
NPOLIECCaX U3 CMEXHEIX THCLIMILTHH.

OsHakoMiteHde ¢ AOKAIATENLHRIMH DPACCY:KOCHHMAMH HEKOTOPLIX CBOHCTB
nHHelHoN W kBaapaTHuHOH ()yHKURI, NpoBefeHHe HCCAEOOBAHMA JIHHEHHOM,
KycouHO-IHHeHHOH/, apoOHo-nuHefiHoH w  kBajparimuHOW  QyHKuHi,
noctpoeHde WX rpaduxo. [loctpoenue u uyreHue rpadeikoB  yHKUHEL
Heenenopanne fyHKUMR,

CocrapneHre BMAOB (yHKUMI NO A3HKOMY YCIOBHIO, PEMICHHE 3alaq Ha
IKCTPEMYM. :
Brinoneenne npeofpasosauuii rpaduka pyHKuIMM

OfiparHsle PyRKIUHA Hayuenve wnouamus obpamnoi Qyuxyuu, OUpefeNeHne BUIA M HoCmpoeHue
zpaguxa obpaniott Qyuxyuu, waxoocdenue ee obracmu onpedeneHus u
obnacmu 3nauenuit. llpuMereHMe cBOUCTE (YHKUMA TUPH HCCHCHOBAHHM
ypaBHeHH# ¥ pellleHHN 3a/1aY Ha 3KCTPeMYM.

O2HAKOMIISHHE ¢ TIOHATHEM CIOMHOH QyHEUMN

CTenenusle, Bruncrnenne suaveduil QyHKIKEA 00 3HAYEHUIO apryMeHTa.

noKazaTelLHbIe, Onpegenenye NOTOXEHIA TONKY Ha rpadiike No ee KOOPIUHATAM U HaoGopoT.

JorapapmudecKne u Henonwzoranue ceolcTB dyHKUME [mA cpaBHeHHA 3HaueHMH cTemeHelf u

TPHTOHOMETPHYECKHE JorapHpMoB.

(yHrnIR. [MocTpoenue rpadukoB cTeneHHLIX U norapudMuteckux dyHKOH.

Of6patabe Pewenue noxazaTelbHbIX H JICrapHQMHYECKHX YpaBHeHUH W HepaBeHCTB IO

TPHTOHOMETDHYECKHE HWIBECTHEIM &ITOPHTMAM.

$yHKLHH (O3HAKOMNEHHME ¢ TOHATHEM HenpepelBHOH [eproNMuecKOH  (GYHKLHM,

dopMynHpeBaHHE CROACTE CHHYCA H KOCUHYCA, TOCTPOSHHE UX IPapHKos.
(3HAKOMEHME ¢ [OHATHEM TrapMOHKMecKdX KoneQaHMit ¥  npuMepamu
rapMOHH4ECKUX KonefaHuil e ONMCAHMA NPOUECCOBR B (H3NKe W APYrHx
ofnacTax 3HaHUA,

O3HaKOMJIEHHE C NOHATHEM  paspblBHOH  NepHOOHYCCKOH  YHKUHMH,
(dopmynuposasie CEOHCTB TARTEHCA H KOTAHTEHCA, IOCTPOEHHE UX rPathHKOB.
[MpumeHeHue cBoiicta byuxumi ons CpaBHEHHA 3HaYeHHH
TPUrOHOMETPHYECKHX $YHKIUHA, PeilleHHs TPUTOHOMETPHHECKHX YPABHEHHUIH.
Hocmpoenue zpahuxos oBpamubIX  MpUZOROMEmMpPUUECKIEX  (QYHKYUT U
onpedenenue no zpaduram ux caoticma,

Brimonuenne npeofpazopanud rpadukos

¥YPABHEHHA H HEPABEHCTRBA

VYpaBHeHHA i CHCTEMBI
ypasHeHHH
HepaBedeTea M
HEPABEHCTB c
nepeMeHHbIMH

CHLTEMEI
ABYMS

O3uakoMieHHe ¢ OPOCTEHUIMME CBEJEHMIMU O KOpHAX anredpardeckunx
YpaBHEeHUH, IOHATHAMHE HCCIEAOBAHUSA YPABHEHUH U CHCTEM YpaRHEHHI.
W3ydeHye TeOpUH PaBHOCIIBHOCTH YpaBHeHHH ¥ ee npuMeneHus. [TorTopeHne
3AMMCH PELISHUA CTZHAAPTHRIX YPABHEHHE, npHeMoB mpeofpasoBaHus
ypaBHeHUH AN CBEACHHA K CTAHAAPTHOMY YPaBHEHHIO,
PemleHde  palHOHANBHEIX, UPPALMOKANBHELX,
TPUTOHOMETPHUECKHUX YPABHEHHI H CHCTEM.

MoKa3aTeNbHbIX H

Henons20saune cBOWCTB K rpadwioB (yHKuMii I0A pelmeHwWs ypaBHEHWIL.
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[MoBTopenie OCHOBHLIX IPUEMOB PEMICHUST CHCTEM.

Peniende ypaBHEHHMH ¢ [PHMEHEHHEM BCeX NOPUEMOB (DA3TOMEHHA Ha
MHOKHATENH, BBCACHMA HOBRIX HEH3BECTHBIX, MOJCTAHOBKH, pafdiiecKkoro
MeToAa).

PelreHHE CHCTEM YDABHEHHH C MPHMEHEHNEM DABIHIHBIX CIIOCODOR.
OsHakoMNeHHE ¢ OOIIHMH BONPOCAMA PeLIEHHA HEPABEHCTRE M MCMOAL30RAHHE
cBOiCTR ¥ rpaikoR GYHKIME NP PELICHHH HEPABEHCTS,

PelleHNe HEPABECHCTE H CHUCTEM HEPABEHCTB ¢ NpPUMCHEHHEM DPa3THYHBIX
crocobos.

IpuMeHeHIe MaTEMATHYECKHX METOAOB [UIA PellleHUA CONep:KaTelbHRIX 3amad
H3 pazAMHHBIX 06MACTeH HAYKH M NPakTHKH. HHTepnpeTupoBaHue pesynsTaror
€ YYETOM PEankHhIX OTDatIeHHH

HAYAJNO MATEMATHUYECKOI'O AHAJIU3A

[ocnexoBaTENbHOCTH

O3HaKOMIEHHE ¢ [TOHATHEM YHCAOBOH NOCNEADBATENLHOCTH, criocobamu ee
3aaHHS, BBIYHCIICHHAMHE €€ WIEHOB. (J3HAKOMJIEHRE ¢ TIOHATUEM HPEaena
nocnefosaTenbHocTH. O3HAKOMACHHE C BRIYHCIICHHEM CYMMEl GECKOHEHHOrO
YMCIOBOTO PAJA HA IPHMEPE BRIYHCIEHHA CYMMEI DeckoHeuHo yobiBar el
reoMeTpHdeckoli mporpecch .Peimerne 3a1a4 Ha npumMeseHue GoOpMy Bl
CYMMBL DeckoHeUHO YObIBatOLIEH reOMeTPHYSCKO  IPOTPECCHH.

ITpou3E0AHASA H ee
NpHMEHeHHE

O3HaKoMMeHYUE ¢ MOHATHEM Npou3BoAHOH. MayucHue i dopMynuposanue ee
MEXaHHYECKOr0 # MEOMETPHYECKOrO CMBIC/IA, H3YUEHHE AITOPHTMA
BLIYHCACHUA NPOH3BOAHON HA TPHMEPE BRIMHUCICHHA MIHOBEHHOH CKOPOCTH H
yrnoeoro kod(huLenTa kacaTensHoi. CocTaBneHue ypaBHEHHS KACATeNEHOM
B ofwem Buae. Yepoerue npasun gudbepeHposatus, TabnuLb
NPOM3BCOAHLIX. 3NEMEHTAPHBIX QyHKUUH, NpuMenenne s
anpdepenunposanysa GYHKUMIR, COCTABIEHUA YPABHEHHA KACATENEHOI,
Hzyuenne TeopeM 0 CBA3M CROHCTE QYHKUNH ¥ NPOH3BCOAHOHE, opMyNIMPOBKaA
ux. [poBeseHHE ¢ IOMOILBIO MPOU3BOAHOMN MCCNenoBaHMA QyYHKLIHM, 3a1aHHOH
dropmynoit. ¥cTaHoBIe#He CBA3M CBOHCTB (hyHKLIAH ¥ NPOUSBOAHOM MO MX
rpadukam. [IpuMeHeHUe MPOM3BOHOM AMtsl PEALEHNA 38184 HA HAXOXK/ICHHE
HAWOONEIIEro, HAUMEHEIIET0 3HAMSHIA U HA HAXOAICHHE IKCTPEMYMa,

IleppoobGpa3zias H HHTerpan

O3HaKOMJ/TEHME ¢ MOHATUEM HHTErpana H neppoodpasHoi. H3iyyenwe npasmna
BLIUHCNEHUA NepBoolpaiHoit H Teopems! Hetotona~—JletOnnua. PeweHne
33044 HA CBASL NEPBOOLPAsHON U e¢ NPOH3BOIHOMN, BRIYHCIEHHE
fepeoolpaltolt And nadHoK QyHKkuKE. PewreHye 1a1au Ha npuMeHeHMe
UHTErpana ing BhlYHCIeHMS (QHIMIECKHX BEIMUMH U [iomaneit

SJEMEHThI KOMEHHATOPUKH, TEOPUU BEPOSTHOCTENA U CTATUCTUKH

OcHoBHbBIE nousiTua | VisyueHne npaBina  KOMOMHETOPHKM H  [pUMEHEHHE [pH  pelleHHwM
KOMOUHATOPHKH KOMOHHATOPHBIX 3a0a4.
Pemenve koMmOUHZTOPHEIX 33741 METONOM Tepefopa H NO  NpaBMLY
YMHOMEHHS.
O3HaKOMEHHE ¢ OHATHAMHA KOMGHH&TOPHKHZ PasMEIICHHAMHA, COUETAHHAMH,
nepecTaHoBKaMK U HopMyJIaMu 1A MX BHIYHCICHRA.
ObnacHenMe Y NpUMeHeHHe (OpMya A BLIMHCIGHHS  PasMEleHuH,
MepecTaHOBOK M COUCTAHHH NpU peilleHHH 3aa49.
OzHakoMneHde ¢ OuHOMOM HetoToHa U TpeyronsHukom Ilackans.
Pemennie npalc_mqecmn{ 3agad € HCIIOAb30BAHHEM OOHATHH oM [IpasI
KOMOHHATOPHUEH
JJIeMeHTbI TeopHH | M3ydende KIACCHYECKOro OMpede/eHHs BEPOATHOCTH, CBOMCTB BEPOATHOCTH,
BEPOATHOCTEH TEOPEMBI O CYMME BEPOATHOCTCH. )
PaccmoTpenue npUMEpoB BbIYHCAEHAA BepoaTHoctTeld. Pellenue 3apmay Ha
BbIUMCICHUE BepOATHOCTEH coObITHii
l'lpe,ucr ABTEHHE JAaHHLbIX OGHaKOMJleHH? C PeACTABNEHHEM YHCNOBBIX AAHHBIX H HX XaPAKTEPHCTHKAMHA,
(Tabauubl, auarpammel, | Penrenne npakTaueckux 3ana4 Ha ofpaGoTKy YHCIOBBIX JAHHBIX, BBIYHCICHHE
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rpaspukn)

| MX XapaKTepHCTHK

IFEOMETPUH

IIpambie H INIOCKOCTH B
NpOCTPAHCTERE

@opMynHpoOBEKa M [PHBENCHHME [OKA3laTeNbCTB INPHIHAKOB  BIAHMHOIO
pacnonoMeHus MOpAMEIX # rUlockocTel. PacmozHaBanue Ha uepreax H
MOOENAX pPasIMYHEIX CAYYaeB B3aHMHOTO DAcIONOKeHHS NOPAMEIX H
[IOCKOCTEH, apryMeHTHPOBaHHE CBOMX CYXKICHUM,

QopMyIHPOBAHHE ONPENEICHHH, MPH3HAKOR H CBOHCTB NAapa/IeNbHBIX H
NepNeHIHKYIAPHBIX MIQCKOCTEH, IBYTPaHHBIX H THEEHHBIX YIJIOB.
BoinonHenwe NOCTPOSHHA YITIOB MEXIY IPAMBIMM, NMPAMOH M TIOCKOCTLHIO,
MENOY MIOCKOCTAMM IO OMUCAHMIO U PACcIOIHABAHKE HX HAa MOJSIAX-
[TpumeHeHHUE NPHIHAKOR H CBOHCTE PACMIONOMEHNA MPAMBIX 1 IIockocTelt mpu
peIIeHHH 3a0a4d.

HzolpaxkeHHe HA  PHCYHKAX ©  KOHCTpYHpPORAHUE HA  MOAENAX
MEPNCHARKYAAPOE M HAKAOHHBIX K IUIOCKOCTH, MPAMBIX, NapamienkHhIxX
IUIOCKOCTEH, YT/IOB MEXKAY NPAMO# H ILIOCKOCTEIO U 000CHOBaHIE NOCTPOSHHA.
PemeHnie 3afad Ha BLIMHCISHUHE [SOMETPMMECKMX BeMWYHH. ONHChIBAHHE
PAcCTOAHUA OT TOUKHM AC [UTOCKOCTH, OT NpAMON [0 TMJIOCKOCTH, MeXay
IUTOCKOCTAMH, MEKAY CKPEUIHBAIOUIHMHCH PAMBIMH, MEXIY MPOU3IBONLHEIMH
turypaMs B pOCTPAHCTRE.

$opMyIHPOBAHHE U NOKA3LIBAHHE OCHOBHBIX TEOPEM O PACCTOAHMAX (TeopeMm
CYLISCTBOBAHMA, CBOKCTRA).

WsolpaxeHde Ha YepTeXAX H MOAENAX PaccTOSHMS H ODOCHOBAHME CBOHX
cymiaeHnii, OnpefeneHwe M EBHIMACISEHHE pPAacCTORHUN B [MPOCTPaHCTBE.
IprmeHeHue dopMyn 1 TEOPEM INAHUMETPHA LT PELISHHA 3a0ad.
O3HakoMlieHME C [IOHATHEM MAPAIEABHOTO MPOEKTHPOBAHHA M €ro
cBOHCTBAMH. @opmyruposanue meopeMsl 0 NWIOWAOU OpPMO2OHANbHOL
RDOEKYUY MHO2CY20RbHUKY.

[IpmmeHeHue Teopuu 1nd 050CHOBAHUA TIOCTPOEHHH U BEIYHCICHHIA,
ApPryMEHTHpOBAEHE CBOMX CYXIEHHH © B3aUMHOM  pachoONOKeHHH

MPOCTPAHCTBEHHBIX (hHIYp

MHororpanHuxna

Onucanre W XapaxTEPHCTHKA  PasNMMHBIX  BMAOBR  MHOTOTPAHHUKOE,
MepeyHcieHNe X INEMEHTOB U CBOHCTB.

HzofpaxeHre MHOTOTPAHHHKOB H BRITIONHEHKE MOCTPOSHHA Ha W30OpaReHmHIX
# MOJAENTX MHOTOTPAHHHKOB.

BriyucrneHue JIMHEHHBIX 3/EMEETOBR U YIIOB B MPOCTPAHCTBCHHBIX
KoHQUrypaL#ax, apryMEHTHPOBAHHE CBOMX CYRICHHUA.

XapakTepuCTHKA H M30ODAWCHHE CEYEHMS, pa3gepmKU  MHOZ0ZPANHUKOE,
BEIYHCNEHHE [LTowaaei nosepXxrocrei.

[TocTpoenne mpocTeMimux ceueHWit kyba, npusmel, nupamuasl, [lpumexeHne
(haKTOB B CBEACHHI M3 [UIAHHMETPHH.

O3HaKoM/IEHHE ¢ BHIAMH CHMMETPUE B TNpocTpaHcTBe, GOPMYIAPOBAHHE
onpefeneHui M CBOWCTB, XapakTepHCTHKA CHMMETDUH TeNl BpalleHWd W
MHOMQrpaHHUKOB.

IMpuMeHeHHe cBOMCTB CHMMETPHE NPH PeIUEHHUY 334,

Hcnones3oeanue npuobpeTeHHBIX 3HAHUH A UCCAEROBAHMA H MOAETHPOBAHHKS
HECTOXHRIX 33/134.

Hz00pakeHHE OCHOBHBIX MHOTOIDAHHMKOB H BLINOIHEHHE PHCYHKOB MO
YCAOBHAM 33084

Tesia K HOBEPXHOCTH
BpanieHust

O3HAKOMJICHHE ¢ BHOAMH TEJI BPAILEHUA, (POPMYIMPOBARKE UX Oompe/jencHuit u
CBOICTE.

DopMynupoBaHHe TEOPEM O CEUEHHM 1Iapa [AOCKOCTBIO M IUIOCKOCTH,
KacaTenHoH K ciepe.

XapaxTepHcTHKa W H300paxeHHe TN BPALIeHNA, HX pasRepPTKH, CEHEHRS.
Pemienye 3a1ay Ha NOCTPOGHHME CEYCHHH, BBIUMCIEGHHE NIMH, PacCTOAHHMA,
yrnoe, wiowaneii. ITposenenue AOKa3aTeNbHBIX pAcCyAUISHHNE MPH pelUeHHU
3a71aY.

[lpumeHeHHe CBOHCTE CHMMETPHM NPH PELISHHM 3a0a4Y Ha TeNla BpaleHHs,
KOMOHHALEIO TEN.

H3o0paxeHse OCHOBHBIX KPYTJIBIX TEN # BBINONHCHHE PHCYHKR [0 YCIIOBMIO
3agaHH

H3MepeHHA B reOMETPHK

O3HaKOMIICHHE ¢ NOHATHAMH MNoMlany 1 06bema, akcuoMaMu H CBOHCTBaMA.
Pemenve 33134 HAa BbIYHCREHHE INolMamedl riockvx HTyp ¢ MpHMeHEeHHEeM
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COOTBETCTBYIOIIMX (hOpMYIT U GaKTOR H3 TLIAHUMETPHHE.

Haynedne TeopeM o BRIMHCICHUM 0DHEMOR MPOCTPAHCTBEHHBIX TeN, PEIICHHE
33034 Ha MPHMEHEHHE (POPMYIT BEIYUCAEHHA 06BEMOB.

Hayuenue  ¢opMyn U BBIMHCICHHS  IUIOIIAfEil  (OBEPXHOCTei
MHOTOrPaHHHKOB H TeN BPalIeHHA,

O3HaKOMITEHHE ¢ METOTOM BLIYHCIEHMA IUIOMANM [IOBEPXHOCTH chephi.
PeieHnre 3anad Ha BRMMHCIEHMe [UTOMAAel MOBEPXHOCTH NPOCTPAHCTBEHHLIX
Ten

KoopAHHATEL H BEKTOPBI

O3HakoOMICHHE C [NOHATHEM Bektopa. H3yueHne fnexaproroifi cucTEMEI
KOOPAMHAT B NPOCTPAHCTEE, IOCTPOEBHHE 10 38JaHHBIM KOOPAHHATAM TOYEK M
IUIOCKOCTER, HAXOKICHHE KOODAHHAT TOUEK,

Haxowcnenne ypaBHeHHit OKpYKHOCTH, ¢(epbl, IUIOCKOCTH. Brrmcnenne
paccTORHKI MEXTY TOUKAMM,

H3yueHue cBOWCTBE BEKTOPHBIX BENMYHH, [IPABMN DPAIOWEHHA BEKTOPOE B
TPEXMEPHOM [POCTPAHCTBE, TPABHI HAXOIKIACHMA KOOPOMHAT BEKTOpAd B
TPOCTPAHCTSE, MPABHI AcHCTRUHN ¢ BEKTOPAMY, 33JAHHBIMK KOOPIHHATAMH.
[pHMeHeHNEe TEOPHH NPH PEINEHKH 38444 Ha AeHCTBMA C BEKTOPaMH.

H3ayyeHue CKansipHOTQ TNPOH3BREASHHMA BEKTOPOB, BEKTOPHOLQ YPABHCHRA
npsamoii U rmiockocTH. [TpHMe HeHHE TEOPUM NPH PELICHAH 3a1a4 Ha ACHCTBHA C
BEKTOPAMH, KOODIHHATHBIA METO/, NPUMEHEHHE BCKTOPOB MJIA BbIYMCICHHA
BEJIHYHH ¥THO8 H pacmarmﬁ.

O3naKoMIIeHHE ¢ MAOKA3ATE/LCTBAMH TEOPEM CICPEOMETDMH O B3IAHMHOM
PACIOIOKEHHH MPMIMBIX H UIOCKeCTeH ¢ HCIIOAL30BAHHEM BEKTOPOR
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3. YUEBHO-METOJHYECKOE %1 MATEPHAJBHO-TEXHUYECKOE
OBECIEYEHHE ITPOTPAMMBI YUEFHOM JUCIUTLTHHBI «MATEMATHKA»

Ma‘repuanbl{o-rexnnqeclcoe o0ecneveHne MHCIHILIHHBI

[Iporpamma yuebHoit muciunmHe «MaTemaTika» peannasyercsa B yieOHOM xabuHeTe MATEMATHKH |

MaTEMATHYCCKITX JHCIHIIIIHH,

O6opynoBanme (ocnamenne) yaeOHoro kabunera:

—  KOMIIEKT yIeOHO-METOOHIECKAX JOKYMEHTOB;

—  HarAHBIE TOcoOHA (CTEHIB], TUTAKATDI);

—  ayadTOpHAd A0CKa ¢ MAarHHTHON NOBEPXHOCTRIO,

— paboune yaeHHBIC MECTA IO KOMHYECTBY TOCAZOYHEIX MECT,
— PaGouee MecTo npenonaBaTes.

TexHuTecKHE CPeRCTBA 0DyIeHH:
—  MYJBTHUMEIURHBIA NPOEKTOD;
—  OSKCIIO3HLIMOHHEIA DKpaH;
— CpeicTBA TCICKOMMYHUKAIMY,
—  KOMITBIOTED.
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4. PEKOMEIOAYEMAMA JINTEPATYPA

OCHOBHEBIC HCTOYHMKH I8 CTYAEHTOB

bammvakor M., MaremaTuka: amrebpa M Hadana MareMaTHIecKoro aHanK3a, FeOMeTPHs:
y4eOHHK IS CTYAEHTOR HpodecCHOHANBHBIX 00paz0BATENnbHBIX OPraHu3aldi, OCBAUBAIOINUX
npodeccnu u cnenuansHocTH CI10. — M.,2017

bammakxop M.M. MateMaruka: amredpa 1 Havyama MaTeMaTHIECKOrO aHATH34, TEOMETPHS:
COopruk 3aga4 npoduabHoi HanpasjleHHOCTH: yueh.mocobue A1d CTYASHTOB
npodecCHOHAIBHRIX 00pa3oBaTENBHEIX OpraHH3alui, OCBAHBAIOMMX ITpodeccH U
cnemmanenoct CI10, — M.,2017

bammvakoB M.M. MaremaTuka: anrebpa 1 Hauana MareMaTHIECKOro aHaln3a, FEOMETPHA:
Sanaunuk: yued. mocodue Ui CTyASHTOR NpodecCHOHANLHEIX 00Paz0BaTENbHBIX
OopraHuzaunyii, ocpanBaromux npopeccun u cnenuansaocta CII0. — M., 2017

Bammaxor M.H. Maremarrka: anredpa H Hagaia MATEMaTHYECKOIO aHATN3a, TeOMETPUSL:
SeKTPOHHET yueO-MeToA. KOMHNIEKC VI CTYACHTOR NpodeccHoRaIsHEIX 00pasoBaTeNbHbIX
Oprafu3aiii, ocBauBarolnx npodeccnn u cnenuansaoctd CI10, — M., 2017

barmakos M.M. MaremaTuka (6a3oBsiit ypoBess). 10 kiacc. — M., 2014,

Bamimaxos M.H. Martemarika (6a3oBblii ypoBenn), 11 xnace. — M., 2014.

bammvaxor M.J. Anrebpa u Hayana aganmusa, reoMetpust. [0 xnace. — M., 2013.
Bammmakos M., Matemartuka (6a30Bb1i ypoBeHs). 10 krnace. COopHEK 3a1a4: yueb.
nocobue. — M., 2008.

Bammaxos M./, Matemaruka (6a3oBbiit yposens). 11 knace. CGopHEK 3amad: yued.
nocobue. — M., 2014

I'yee B.A., I'puropees C.I'., Mponruna C.B. Maremarnka: anreGpa u Havana
MareMaTH4ecKOro aHai3a, TeOMETpYA: y9eOHUK AT CTYACHTOB NPpodecCuOHANBHERIX
00pa30BaTENBHBIX OpraHu3aui, ocsauparomux nmpodecenn u cnenuaneHoctTu CI10, —
M.,2017

Komsarun F0.M., Txkauera M.B, ®eneposa H.E. u qp. Maremartuka: ainrefpa u Hayana
MATeMATHYECKOro aHau3a. Anredpa ¥ HaYana MaTeMaTHYIECKOTo anai3a (6a30BLi 1
yray6Gnenssni yposuu). 10 xnace / moa pex. A.BKmwkuenko. — M., 2014.

Komarun K).M., Tkauesa M.B., ®eneposa H.E. i ap. Maremaruka: anrebpa u Hauana
MATEeMaTHIeCKOTO aHali3a. AnreOpa U Havana MaTeMaTHYecKoro aHan3a {0a30Bblii
yrnyGneHnsd yposHn). 11 knace / nox pea. A.B.XKinxuenko, — M., 2014

Juia npenogasaTesed

006 obpazopanuu B Poccuiickoit Penepanuu: benep. 3akos 0129.12.2012No273-@3 (8 pex.
DenepanbHBIX 3akoHOB 0T 07.05.2013 No 99-@3, ot 07.06.2013 No 120-03, ot 02.07.2013
No 170-®3, o1 23.07.2013 No 203-®3, o1 25.11.2013 No 317-®3, o1 03.02.2014 No 11-®3,
ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-03, ot 27.05.2014 No 135-03, ot
04.06.2014 No 148-@73, ¢ n3m., seceHHbIME DenepanbHbM 3aKoHoM 0T 04.06.2014 No 145-
@3, B pen. ot 03.07.2016, ¢ u3am. ot 19.12.2016.)

IIpukaz Munnctepersa oOpazoranus 1 Hayku PO ot 31 gexkadpa 2015 r. N1578 "O
BHECEHHH H3MeHEHNH B efepanbHblil rocyAapcTaeHHbIH 00pazoBaTesHENL CTAHAAPT
cpeanero obmero 00pa3oBaHuA, YTREPKICHHBIH Mpuka3oM MuHECTEpCTRA 00pa3oBaAHUS 1
Hayxd Poccuiickoit Penepaman ot 17 masx 2012 r. N413"

Iucemo HenapraMmeHTa rocy 1apcTBEHHON IOMHTHKH B chepe NOATOTORKH paboumx KampoB u
JUTO Munwucrepctsa obpasopanus v Hayku PO ot 17.03.2015 Ne 06-259 «PexoMerpanuu mo
OpraHu3allMi MOMyYeHHs cpearero odinero 06pa3oBaHus B PeAeNax OCBOSHMS
00pa3oBaTENbHLIX MPOrpaMM cpesiHero npodeccuonansioro obpaszosanus Ha Hase
ocHOBHOro o0mero 00pa3oBaHug ¢ yueToM TpeboBaHsil eaeparsHbIX roCy IapCTBEHHEIX
06pa3oBaTeNbHbIX CTAHNAPTOB U NOTy4aeMol IpodeccHu WIH CHeHATLHOCTH CPEIHETO
npogeccHORANEHOTO 06pasoBaHmAY,
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4. IlpumepHas ocHoBHas 0Opa3oBaTenbHas IPorpaMMa CpeaHero odImero oopazoBaHus,

Ln

onobpetinad penieHueM QeepanbHOro y4ebHO-MeToAuYeCKOro 00bequHeHHs 110 00ImeMy
obpazosanuto (mporoxoi oT 28 moud 2016 1. No2/16-3)

banmakos M.H. MareMaTnka: KH. 114 IpenogaBarelis: MeTox. nocobue, — M., 2013
Bammaxos M.A., Lpranoslll.W. Meromuueckoe nocobue ams nmojprorosku x EI'D. — M.,
2014.

HuTepHeT-pecypest

1. www.fcior.edu.ru (MrdbopMainoHHEIe, TPEHHPOBOYHBIE W KOHTPONBHEIE
MaTepHalbl).

2. www.school-collection.edu.ru (EauHas xomiekuun UUPppoBEIX 00pa30BATEALHEIX

pPECYPCORB).
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5. OG®OPMJIEHHE [JOIOJMHEHHMH ¥ W3MEHEHHI, BHECEHHBIX
PABOYYIO ITPOTPAMMY

PaccmoTtpeno Ha 3acemanus [TK

IIpoToxom Ne 0T « » 20 T.

Jlononuenud, M3MeHeHN A, BHECEHHBIE B MpOrpaMMy Ha yaeGHBIE rof

Ta6nama 5.1 — JJonoxnenys i1 M3MEHEHYS, BHECEHHBIE B pabouyto IIporpaMmy

Me paznena paGoueii

Conepranue H3IMECHEHHI H AOMONHeHHH
MPOrpaMMhL




