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PaGouyas mporpamma paspabotana Ha ocHoBe TpebGoBanuit PI'OC cpennero obmero
o0pa3oBaHMs, TPEIBSBISIEMbIX K CTPYKTYpE, COIEPXKAHHIO M pe3yJbTaTaM OCBOECHHUS y4eOHOMI
JTUCIMIUIAHBL «MaTeMaTHKa», B COOTBETCTBHH ¢ PeKOMEHAaIUsSMU MO OpraHU3aluy IOJyYeHUS
cpenHero obmero oOpa3oBaHHs B Mpefeiax OCBOCHUs 00pa3oBaTENBHBIX IMPOrpaMM CpPEIHEro
npodeccuonampbHOro 0bpasoBanus Ha 6aze OCHOBHOro obuiero obpasoBaHus ¢ y4eToMm TpeboBaHHH
(benepanbHBIX TOCYAapPCTBEHHBIX 00pa30BaTENBHBIX CTAHAAPTOB M MOMydaeMod mpodeccuu uiu
CIELMATBHOCTH  cpegHero  mnpodeccuoHanbHOro  obpazoBanus  (muceMo  JlemaprameHTta
roCyJapCTBEHHOHN MOJKTUKU B chepe moaroroBku padouux kagpos u JI1O Munobpuayku Poccuu
ot 17.03.2015 Ne 06-259) ¢ usameHenusMu ot 25 mas 2017 r., mporokos Ne3, Ha OCHOBaHHH
[TpuMepHO# OCHOBHO# 00pa3oBaTeNbHON MPOrpaMMBel CpeaHero odmero obpazoBaHus, 0100peHHOM
peireHreM (QeaepabHOr0 y4eOHO-METOIUYecKoro oObeAuHeHUus Mo obueMy 00pa3oBaHUIO
(mpotoxon ot 28 urons 2016 r. Ne 2/16-3)
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Penensus

Ha paGodyo mporpamMMmy AMCHHIUIHHBI ««MaTeMaTHKa» NPOrpamMMbl
NOATOTOBKH  CHENHAJMCTOB CpeJHero 3BeHA [JIfl cHenHaJbHOCTeH
TeXHHYecKkoro mpopuias Ha 0aze ocHOBHOro o0Omero oOpazoBaHHs ¢
noJIy4eHHeM cpegHero odmero o6pa3oBaHHs, COCTABJICHHYIO NpPENoJaBaTe/IeM
TAIIOY CO «CapaToBCcKOro KOJUIeIKa CTPOHTEILCTBA MOCTOB H
rHAPOTEXHHYECKHX COOpYeHHiD, Meabauk J.C.

Pabovas mporpamma mno mucuuiumHe «MaremaTvka» IpefHa3Ha4YeHa Ul
cnenquanpHoct  21.02.05 «3eMeNbHO-UMYIIIECTBEHHBIE  OTHOILICHUA» H
cocraniieHa B cootBercTBuH ¢ TpeboBanusamu ®I'OC CIIO.

B pesynbTaTe OCBOCHHMS NAHHOHW NUCLMILUIMHBEI y ydamuxcs (popMHpYIOTCS
HeoOXoauMBble 00Iue KOMIETEHIIWH.

B maHMpyeMBIX pe3ylnbTaTaX OCBOEGHHMS JUCHMIUIMHBI OIpeJeNeHb
OCHOBHEIE 3HAHHS W yYMEHHS, KOTOPHIMH OOY4YarOmMiCS JOIDKEH OBIIAJETh, B
pe3yJbTaTe U3ydeHus AACIUILUTHHEL

B TemMaTu4eckoM ILIaHE PpacCKphITa IOCIENOBATENBPHOCTE U3YUCHHUA pPa3E€IIOB
H TEM IpOrpaMMmbl, IIOKa3aHO paclpeaciICHue y‘lﬁﬁHBD{ JacoB IO TEMaM

JACITATIIHHEL

IlpeactaBieHHass K peLEH3WpPOBaHMIO pabodas mporpaMma I03BOJISET
pa3BUBaTe  JIOTHYECKOE  MBINUIEHHE, IIPOCTPAHCTBEHHOE  BOOOpaXEHHE,
QITOPUTMHYECKYIO KYJIBTYPY, KPHTHYHOCTE MBIIUIEHHS Ha YPOBHE, HEOOXOUMOM
mis Oyaymei npopecCHOHANBHON HeATeNBHOCTH, Kak JUIsi IMPOAODKEHHS
00pa3oBaHus, TaKk ¥ caMo0Opa30BaHMs.

ITpemnoxxeHHas pabodass mporpamMMa, TakuM 00pa3oM, IIOJHOCTEIO
COOTBETCTBYeT LiesIM OOydeHHs, a ee NpaKkTHYecKas pealu3als CIOCOOCTBYeT
IOCTHXXEHHIO BEICOKOT'O IIPOLEHTA YCIIEBAEMOCTH YYaIlHXCS.

PenienseHT: K.¢).-M.H.,
JOLEHT Kadeaphl TeOpUX QyHKIMH

M CTOXaCTHYECKOI0 aHaIn3a, 4ol
®I'bOY BO «CI'Y umenu H.I'. tIcapm,lmeﬂcxor-a» O A. MbutblIMHA
Iloamuce 3aBepmol N
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1. NIOSICHHUTEJIBHASA 3ATTNCKA

1.1. Ofmas xapakTepHCTHKA Y4edHOH NHCUHILIHHBL

IIporpamma obineoGpazopartenpHOd yd4eOHOM UCHUILIMHE! «MareMaTHKa» MOpeTHA3HAUEHA AN
H3YYCHHA OCHOBHBIX BOIPOCOB MATEMAaTHKH B IIpEfieNiax OCBOSHHS OCHOBHOM 00pa3oBaTENLHOR
nporpamMel  CIIO (OOII CIIO) na Sa3se ocHoBHoro obmero ofpasopanms OpH MOATOTOBKE
CIIEIMATACTOB CPEIHETO 3BECHA.

Pabouag nporpaMma paspabotaHa Ha ocHoBe Tpebopanuit ®I'OC cpemnero obmero oGpasoBaHus,
OPEABABMAEMEIX K CTPYKTYpe, COACPKAHMI0 W DPE3YNBTATAM OCBOCHHS YYeOHOH JMCHMIIAHEI
«MaremaTrka», B COOTBETCTBHH ¢ PEKOMERZALMIME 10 OPTaHU3ANMH TOIYYEHHA CpeaHEro 00IIero
oOpasoBaHmMs B IpeAenax OCBOEHHMS 00pAa3OBATENBHBIX HPOTpaMM CpejHero IpodecCHOHAIBHOrO
oOpasoBaHng Ha Oase OCHOBHOro oO0mero o0pa3oBaHMs ¢ yueToM TpeCoBaHHM (emepanbHEIX
rOCyAapCTBEHHBIX 00pazoBaTeNbHBIX CTAHAAPTOR U MOIYYACMOH TPOGECcCHH HIH CHEIMATHHOCTH
cpeaHero npoteccHoHaTbHOTO 00pasoBaHus (MHCEMO JemapTaMenTa rocyZapcTBEHHOM NONUTVKY B
cepe moarotosku pabounx xaapos u AITO Munobprayxu Poccun ot 17 mapta 2015 r. Ne 06-259)
¢ U3MEHEHHSAMH U JomoaHeHMsMM (o1 25.05.2017 r, nporokon Ne3); Ha ocuoBamuu [IpumepHoit
nporpaMMel  00meobpazoBaTenbHOA  AMCUMIUTMEEL  «MareMartuka» AIs  HpOQecCHOHABHBIX
o0pas3oBaTe/IbHBIX OpraHu3alyi, pekoMeHOoBaHHOH PI'AY «OWUPO» ang peanmsalidd OCHOBHOM
npoteccroHanBHO obpasoBarensHoit nporpaMmsl CII0 Ha 6aze ocHoBHOrO 001ero obpa3zoBanus ¢
HoXyueHueM cpeanero obimero obpaszopanus (mpotokos Ne 3 ot 21 mona 2015 r., perucTpallHoHHbI
HoMep peneHsuu 384 or 23 umoma 2015 r..), ¢ yyeroM IlpumepHoit ocHOBHOM 06pazoBaTeNnbHOM
OporpaMMel  cpegaero obimero obpaszoBanust, omobpeHHoH pewmenueM ¢eaepanbHOro yuedHo-
METOIKYECKOTO 00BeAuHeHUs Mo obmeMy obpasoBanuro (mporokon ot 28 uions 2016 roma Ne 2/16-
3), npukaza o6 yreepaaeHun DI'OC CII0 ot 12.05.2014r. Ne 486 ¢ HU3MEHEHHAMM M
gomonHenusmu  of  14.09.2016r.; cmemumanesocts  21.02.05 «3eMeILHO-HMYIIECTBEHH IS

OTHOIICHH.

Conepxanse nporpaMMsl «MaTeMaTukay HallpaBleHO Ha AOCTHXXEHHE CIeNYIOIUX Meck;

1. obecrnedeHue cHOPMUPOBAHHOCTH MPECTABICHMHA O COUHANBHEIX, KYJIbTYPHBIX M
ACTOPHYECKUX (aKTOpax CTAHOBICHUS MaTEMaTHKH;

2. ofecnevenue cOPMUPOBAHHOCTH JIOTHYECKOr0, ANTOPUTMUYECKOTO M MATEMATHIECKOTO
MBIUIEHUS,

3. obecneuenne cHOPMUPOBAHHOCTH YMEHUI IPUMEHSTE [IQAYUESHHBIE 3HAHUA [PH PELICHHH
PA3THYHBIX 3a7ad;

4. obecneueHue cGoOpMHAPOBAHHOCTH IIPEACTABIEHIH O MaTEMATHKE KAK YacTH
oDlIeYeI0BEUECKON Ky IbTYPhl, YHUBEPCATHHOM S3BIKE HAYKH, TO3BOJITIOLIEM OIIUCHIBATE U
A3Y4aTh PCATBHEIE MIPOLECCHI U SBICHHMA.

IporpaMMa HampaBineHa HA (OPMHMPOBAaHHE Yy CTYACHTOB KOMICTCHIHME, HeOOXOIUMEIX JUIS
kauecTeegHOro oceoenus QOII CIIO Ha 6aze ocHOBHOTO 00INETC O0pa3oBaHUA C MOIYICHHEM
cpengero obmero o0pa3oBaHus, IPOrpaMMBI MIOATOTOBKH chelHanucros cpexnero 3sena ([1I1CC3).
[Iporpamma ydeOHOM TUCHUNIMHE! «MaTeMaTHKa» ompeaenseT colepxanne yueOHOro Marepuana,
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MOCIISMOBATCNBHOCTE €70 H3VHCHHA, paclpciCiICHHC YHGGHBIX 4acoB, TCMATHKY pe(bepa'rOB,
UHIWBUAYANEHBIX MPOCKTOB, BHOBI CAMOCTOATC/IBHEBIX pa60T.

1.2 Mecro yaeOHOH AHCIUIIMHEI B Y9eOHOM ILIAHE

YuebHas aucnMiiHHa «MaTeMaTuka» SBISeTCH YUSOHBIM INpeAMETOM O0sS3aTeIhHOM
npenMeTHo# obnactu «Maremartuka 0 nHbopmatukay ®I'OC cpeanero obimero oGpazoBaHus, U
H3ydaercs B obmeobpaszosarentHoM Iuie ydgebHoro minana OITOIL CIIO na Gaze OCHOBHOTO
obuero o0pa3oBaHug c HOJTy9YeHUEM CpeTHETO obmero 00pa30BaHHA.



1.3 PeayabTaThbl 0CBOCHHS Y4e0HOH JHCHMHIHHLI

Tabnuna 1.3.1 - POopMEI ¥ METO/ILI KOHTPOJS M OLCHKY pe3ylIbTATOR OCBOSHUS yueOHOH JacounymHE «MaremaTuka»

PesyanTaThl
(IHYHOCTHBIE, METANPEAMETHBIS, NPEIAMETHEIE)

OCHOBHBIE NOKA3IATENH OUEHKH Pe3yIETaTa

(DOPMI:I H METOAb] KOHTDOJIA 1
OIIEHKH

JTHYHOCTHBIE PE3YARTATHL

—  chOpMHPOBAaHHOCTh NPEACTABNEHWH O MaTeMaTvkKe Kak
YHHMBEPCANLHOM A3LIKE HAYKH, CPEACTBE MOJGIUPOBaHKS ABIEHNH U
TIPOUECCOB, RAEAX U METONAX MATEMATHKH;

— MOHHMAHUE 3BAYHMOCTH MATEMATHKHW 1% HAYYHO-TEXHHYECKOrD
nporpecca, ¢thopMHPOBAHHOCTE OTHOLICHMA X MAaTeMaTHKe KaK K
yacTH 0b1edenoBeyecKkoi KyNbTYPh! Yepe3 3HAKOMCTBO ¢ HCTOpuei
Pa3sBHTHA MATEMATHKH, JBOICIHER MATEMATHHECKHX HACH,

—  pa3lBUTHe JIOTHYECKOTO  MBIUUTEHHd, MPOCTPAHCTBEHHOrO
BOOOpaKEeHHA,  ANrOPUTMHYECKOH  KYNBTYPH,  KPUTHYHOCTH
MLILUIEHS  HAa  YpoBHe,  HeobxopmumoMm  mna  Gynymed
npodeccroHansHOHR AeATEILHOCTH, ANA NPOJOJEKEHHS ofpasosaHns
H camooDpazoBaHud;

— OBNAJEHHME MATEMATHUECKHMM 3HAHMAMH W YMEHHAMHE,
HEOOXOIHWMBEIMH B TIOBCEOHEBHON JKH3HH, AN OCBOEHWUS CMEXHEIX
eCTECTBEHHO-HRYTHEIX AUCLMILTHA " JUCUMIIIME
npodecCHOHaNBHOTC  LMKIA, ANM  OoayyeHus oOpa3oBaHUA B
obnactax, He Tpedywomiux  yroyOneHHOH — MarteMaTHUEcKOH
HOArOTOBKH;

— TOTOBHOCTh W CNOCOGHOCTL K 0OPa30OBAHMI), B TOM uMCNE
camoo0pasoBadul0, Ha MPOTSKERMM BCEH JKMIHW, CO3HATENLHOE
OTHOWIEHHE K HempepolBHOMY o0pa3oBaHuil) KAk  YCJIOBMIO
ycnemHoif mpo@eccHoHansHOM 1 0fImecTBEHHON ASATENBHOCTH;

— TOTOBHOCTE W CNOCOBHOCTE K CAMOCTOATEINLHOH TEOpUECKOH u
OTRETCTREHHOH AEATENLHOCTH;

— TOTOBHOGTL K KONMEKTHBHOH pafoTe, COTPYAHHHECTBY <O
CBEPCTHUKAMH B 0DpasosaTensuol, OOIIECTBEHHO IIOME3HOH,
yueGHO-HCCIEAOBATENLCKOM, MPOEKTHOH M ADYFHX  BHIAX
AeATENIEHOCTH;

~ OTHOWEHWE K [podeccHOHANBHON  AEATENLHOCTH  Kak
BOIMONHOCTH Y4Y4CTWA B pEUIEHMH JIMYHBIX, OOUIECTREHHEIX,
rOCYJApCTBEHHBIX, 00IeHAHMOHANBHBIX [TPofJIeM:;

NPOABAEHUE TPAMAAHCTREHHOCTH, IATPHOTHIMA,;

3HaHHE MCTOpUH cBOSH  CTpaHel, JOCTHHEHKH OTEHECTBEHHBLIX
YYEHRIX,

coGmogeHue mpaewl OelomacHoro ofpamedHus c Opufopamu W
YCTPOiCTBAMH;

MPOABACHHE aKTHBHOM XKM3IHEHHOM T03HIMH,

ASMOHCTpaLMA rOTOBHOCTH K  CAMOCTOATENBbHOH, TBOpUECKOH
HesTeMLHOCTH;

CO3HATENLHOE OTHOMIEHHE K MPOAO/DKeHHIo o0pazosanus;
AeMOHCTPalUMA CAOPMUPOBAHHOCTH MHDOBO33PEHHA, OTBCYAIOLIEro
COBPEMEHHEIM PEATHAM;

AEMOHCTPALIMS HHTEPEca K AOCTHXEHHAM MATEMATHYECKOR HAYKH.

Hrrepnperauns PE3yNBLTATOR
nabmogennii 32 NCATENBHOCTBIO
o0yualoUIerocst B MPOLECCE OCBOSHUA
00pasoBATENBHOA NPOrpaMME

METANPEAMETHBIE PEIYILTATE




— YMEHHE CcAMOCTOATENLHO OIpeAeisATh LEeAH ACATENLHOCTH H
COCTABNATH JAAHE] AEATEJLHOCTH; CAMOCTOATENLHO OCYILECTBIATS,
KOHTPOJNUPORATE W KOPPEKTHPOBATEH HNEATENLHOCTh; HCTIOIB3OBATH
BCE BO3MOSKHBIE PeCYPChl JAS AOCTHXXCHMA MOCTABAEHHBIX UeNei W
peanu3alLiy MaHOB AEATEeNbHOCTH; BEIOMPATL YCNelHkle CTPATETHH
B PA3AMYHBEIX CHTYALUAX;

— yMeHHE NPOJYKTHBHO OOIIATECA H B3aUMOeHCTROBATE B [IpoLEcce
COBMECTHOH AEATENBHOCTH, YYHTHIBATE NOIUIMHU APYIHX YHACTHHKOR
ASATEABHOCTH, 3 PCKTHEHC pa3pelaTh KOHGIHKTHI,

- BIAAEHUE HABLIKAMU NO3HABATENLHOM, yuebHo-
MCCNEACBATENbCKOH W MPOSKTHOH  IEATEJABHOCTH, HABBIKAMH
pazpenlenust  npofneM;  cnocobHOCTE W TOTOBHOCTE K

CaMOCTOATENEHOMY NMOHCKY METOHOB pELUEeHHA NPaKTHYSCKHX 3afay,
MPHMEHEHUIO Pa3NHYHbIX METOLOB NO3HAHKA;

— TOTOBHOCTb H ¢rIOCOBHOCTE K CAMOCTOATENLHON WHAOPMALMOKHO-
NO3HABATENLHON AeATENILHOCTH, BKIOYAA YMEHUHE OPHEHTHPOBATLCA
B Pa3dIHMHBIX HCTOYHMKAX HHGOPMAUMH, KPHTHYECKH OLICHMBATH H
WHTEPNPETHPOBATE HHPOPMALMIO, NOMYYAEMYH) H3 PasidYHBIX
HCTOUHHKOR;

— BHAOCHWE A3BIKOBLIMM CPEACTBAMH: YMEHME fACHO, JIOTHUHO H
TOUHO H3NAraTe CBOKr TOYKY 3pPEHHA, UCHONL3OBATh AJEKBATHLIE
A3LIKOBLIE CPEACTHA;

~ BJNaJEHHe HABbIKAMH NO3HABATENLHOH pedeKCHM Kak OCO3HAHMA
COBEpIIAEMEIX  JelcTBMH M MBICAMTENbHBIX  OPOUECCOR, WX
Pe3yALTaTOB W OCHOBAHMH, IPAHHL CBOETO 3HAHWA H HE3HAHUSA,
HOBbBIX [03HABATENLHEIX 34034 1 CPEACTE A HX AOCTHKEHUSA,

—  LEMEYCTPEMNIGHHOCT: B NOHCKaX W INpPHUHATHM  pelleHnii,
co0BpasUTeNbHOCTh M MHTYHUHA, DPA3BHTOCTL [POCTPAHCTBEHHEIX
NpeAcTaRMeHHH; cnocoBHOCTE BOCNIPUHMMATD KPAacoTy W MapMOHMHED
MHpa;

IeMOHCTpalKuA cnocobHOCTEl K y‘-lf:ﬁHO-HCCHG,E[OBa’T‘GIILCKOﬁ H
leOGKTHOﬁ JCATCIILHOCTH;
HCNONB30BAHWE PAIHMYHBIX METOOOR DELIeHs NPAKTHHECKNX 33034,

HCOONL3OBAHHE  PANMUHEIX  PECYpPCOB  AMA  AOCTHXNEHHA
MOCTARNEHHLIX leneilt;
NpoBefcHHe CaMOCTOATENIBHOIO NOHCKa MaTeMaTiieckoit

nHGOpMAINHM ¢ HMCMONb30BAHHEM DAMHYHLEIX KCTOUHHKOB (HAY'HO-
MONYAAPHBIX M3JAHUH, KOMOBIOTEPHEIX 0a3 naHHbLIX, PECypPCos
Hsrepuera); :
KCMONMB3IOBAHME KOMIBIOTEPHBIX TeXHomorui ana ofpaboTku H
NEpeHadi MATeMaTHYCCKON KHAOPMAUMH W €€ NpeNCTABICHHA B
pasmauHLIX dropMax;

KpHTHYECcKaA OLEHKA AOCTOBEPHOCTH MaTeMaTHueckoli HHpopManum,
nocTynalowei 13 pasHBX HCTOTHHKOB,
NEMOHCTPAUMAs  CTOCODHOCTH  CaMOCTORTEILHO
HeoOXOAMMYI)  WH(pOPMAUMIO 1A%  BBINONHEHHMSA
yuebHBIX 3apay;

coOmoenne TEXHUKH Ge300aCcHOCTH, FHTHEHEL, pecypeachepeskeHus,

NpaBoOBRIX M HTHYECKMX  HOPM, HOpM  HH(OPMAlLMOHHOM
{e30MacHOCTH.

HCNOJIBE30BATL
NOCTAaBNCHHbIX

[pakThyecKkue 3aHATHA
Yuebno-npakrugeckue koHGePeHUMH

KoHkypesl
Onumnomane
Hoaroroska pedeparToB, INOKIAJ0R,
HCIIONE30BAHHE 3NEKTPOHHBIX
HCTOYHHKOB.

Habntopenve 3a HaBolkamMi paboTel B
ro0anbHRX, KOPIMOPATEEHEIX H
JIOKATLHBIX HHOOPMALMOHHBIX CETAX,

npenyMeTHLIE pE3YJIbTATEI

— c{OpMHUPOBAHHOCTE MpeHcTaBAeHUE O MATeMaTHKE KaK YacTh
MHPOBOH KYAbTYPbl W MECTE MaTeMaTHKH B COBPEMEHHOI
LHHBHIIN3ALIUH, crnocobax omucaHus SABNCHHH pPEANLHOrQ MHUpa Ha
MATEMATHIECKOM A3BIKE]

— cOpMUPOBAHHOCTL NPEACTABNEHHNH O MATEMATHYECKHX TOHSTHAX
KaK Ba)KHelIIMX MATEMATHUECKHX MOALIAX, MO3BONAKLIHX
OMHUCBIBATE B H3YHAThH PAsHBE OPOLSCCH! M ABNCHMA, NMOHHMAaHHC
EO3MOXKHOCTH AKCHOMATHUECKOTC MOCTPOSHMA MATEMATHUCCKHX
TEQpUH;

— BA4AEHHE MEeTOOaMH IOKA3aTeNsCTB H AJNMOpPHTMOB DPEINCHHA,
YMCHHC HX TIPHMEHATL, [TPOBOANTL NOKAAATEIIBHBIC PACCYKICHHA B

YMEHHE BHINONHATb apu@MeTHueckue JAcHCTBHA HAN  wuCIaMH,
coueTasd YCTHEIE M NHCBMEHHBIE NMPUEMBl; HAXOAUTL NpUOBIHKEHHBIE
3HAUEHHs] BeNMMMH M MOTPEIHOCTH BhIUKCHCHUH (adconoTHas |
OTHOCHUTENLHAS); CPABHHBATE MUCTORLIE BEIPAKEHMS;

YMECHHE HAXOAWTh 3HAYEHHMA KOPHH, CTENEHH, JMorapudma,
TPHTOHOMETPHAECKHX  BRIPAXEHHH Ha  OCHOBE  ONpeleneHus,
HCIONL3YA NpH  HeoOXOAWMOCTH MHCTPYMEHTANLHBIE CpejcTBa;
[ONL30BATECA NPUOIMKEHHON OLEHKOH NPH NpaKTHYECKHX pacueTax;
YMEHHE  BBITIOAHATL  NpeobpaioBanns  BbIpAXEHMIT, NpHMEHAd
dopMynLl, CBAZAHHEIE CO CBOHCTBAMH cTencHeil, norapugMmor,
TPUrOHOMETPHUYECKUX ByHKLMIA;

Texywnii KOHTPONL:

MMIHBRAYaANBHEIH YCTHBIH ofipoc,
BBIMOIHEHHE TBOPHMECKUX 3anaHnii,
NMPAaKTHUECKHX H  CAMOCTOATENIbHBIX
paboT;

IpOCMOTP W 0DCYXKAEHHE IOKNAN0B,
pedeparor, coodwenuii;

NPOBEPKa H OLIEHKA TEKYLIMX 3HaHWM.




XOZE peIleHHA 3a/ad;

— BNANCHHE CTAHAAPTHBIMHM NPHEMAMH PELUCHHUA PALMOHANBHHIX H
HppalHOHAaNbHbIX, Noxa3aTeNbHbIX, CTETNEHHBIX,
TPUTOHOMETPHUYECKHX YPAaBHEHHH M HEpPaBEHCTB, HX CHCTEM;
HCMONL30BAHHE [OTOBBIX KOMIBIOTEPHBLIX NPOFPAMM, B TOM YHCTE
JUTA MOUCKA NMYTH PellleHH W HANIOCTpalH pellieHHs YpaBHEHHIH H
HEPABCHCTE;

— chopMHUpPOBAHHOCTE TPEACTABNCHHH 00 OCHOBHBIX NOHATHAX
MaTEeMaTHYECKOI0 AHANM3a M WX CBOACTBAX, BjajeHde yMeHUHeM
XAPAKTEPHIORATD NoreneHue dyHKIUH, HCTONBE30BAHNE NONYYEHHBIX
SHAHHH AN OTIHCAHKS W AHANK3A PEANBHBIX 3AEHCHMOCTEH,

—  EBJIaAcHME  OCHOBHBIMH  [IOHATHAMH O  IUIOCKHX U
TIPOCTPAHCTBEHHBIX TEOMETPUUECKUX {QUrypax, HX OCHOBHBIX
cBoHCTRAX; c(hOpMHPOBAHHOCTE YMEHHSA pacno3HaBaTh
reoMeTpHyecKne (PUrypbl Ha HEpTEXKaX, MOAENAX H B pealbHOM
MHpe; APHMEHEeHHE M3YHEeHHBIX CBOHCTB reoMeTpuueckux Quryp u
dopMyn A4 pelllcHWA TeoMETPHYECKMX 28484 M 3a0ad4 C
OPaKTHYECKHM CONCPHKAHHUEM;

— ¢OpMRPOBAHHOCTE TPENCTABREHHHA 0 NpOLECcax M ABIECHHAX,
HMEKLNX BEPOATHOCTHLIA XapakTep, CTATUCTITYECKUX
3aKOHOMEPHOCTAX B PEalbHOM MHPE, OCHOBHBIX TOHATHAX
DNEMEHTAPHOH TEOpHH BEPOATHOCTENH, yMeHHE HaXoguTe H
OLICHHBATE BEPOATHOCTH HACTYIUICHHA COOBITHH B npocTeHmmx
NPAKTHYECKWX CHTYAUMAX W QCHOBHBIE XAPAKTEPHCTHKH CHYYAHHEIX
BENHUHH;

— BJaJICHHE HaBLIKAMH HCNONL30BAHHS TOTOBHIX KOMIBIOTEPHBIX
IporpaMM MpU pelLCHUA 3a1a4.

YMEHHE BBIMMCIATL 3HAUEHME GYHKOHW DO 3aJ2HHOMY 3HAUCHMEO
apryMeHTa IpH pasIHuHEIX ciocofax 3a1aHuud QYHKIHH,

VMEHHE OIpEelenaTs OCHOBHbIE CBOMCTBA HHUCNOBLIX (PyHKUMIL,
HILTIOCTPHPOBATE WX Ha rpaduxax;

YMEHHE CTPONTL rpaduku m3ydeHHRIX GyHKUMH, HITIOCTPUPOBATE M0
rpadKy cBOKCTBA JMEMEHTAPHEIX PyHKUHI;

YMEHHE HCIOIB30BaTh MOHATHE MYHKUMH /Ui ONMCAHKA H AHAMH3A
3ABHCHMOCTEH BENHYHH;

YMEHHE HAXOAUTh MPOH3BOLHLIE AEMEHTAPHLIX (YHKIMIA,

YMeHHe UCHONL30BATE NPOH3BOIHYIO QNI  U3YYEHHA CBOHCTB
bysKUMEA 1 ocTpoeHHd rpadHKOB;

YMEHHE OPHMEHSTL NMPOMIBOLHYIO AJA MPOBEAEHHA NPHUOIMKSHHBIX
BHIYMCTIEHMH, pewiaTe 3a0a4d  NPYKIAfHOTO XapakTepa Ha
HAXOKASHUA HAWGO/ILLIEr D H HAHME HBLIETO 3HAHEHNS;

YMEHME BRIUMCNATL B NPOCTEMUNX CAyYanxX miomaiy u obwemnl ¢
HCTIONB30BAHKUEM ONpee/IeHHOTO HHTErpana

YMEHHE PeillaTh palHOHANbHElE, NOKA3aTeNLHIe, NorapiudMUiecKie,
TPHTOHOMETPUYECKNE YPABHEHHA, CBOJAllMecd K INWHeHHBEIM K
KBaApaTHLIM, 8 TAKKE AHANOTHYHEIE HEPABEHCTBA W CHCTEMEI;
YMEHKE HCHONB30BaTh rpaduueckuii MeTOA pellleHHs YpaBHEHUH M
HEpABEHCTR;

yMeHume u300paxaTe HA KOOPAMHATHOM ILIOCKOCTH  pelleHHs
YPaBHEHHH, HEPAREHCTR K CHCTEM C ABYMSA HEH3BECTHBIMHE,

YMEHHE COCTaBIATL M peliaTh YPABHEHMA M HCPABEHCTEA,
CE3bIBAIOIIME HEH3IBECTHbIE BENMYMHLL B TEKCTOBBIX (B TOM HHCHE
NMPHKNAOHBIX) 3aa4aX;

YMCHHUE pElI&TH MpocTeliline KOMOWHATOPHBIE 3a0a4M METOAOM
nepefopa, a TAKKe ¢ HCMOIB30BAHHEM M3BECTHBIX (hOPMYIL;

YMEHNE BHYHC/IATE B, OPOCTEHOIMX cOyYasX BepOATHOCTH coObITHE
HA OCHOBE NOLCUYETA YUCIA HCXOMO0B;

YMEHHKE PACnO3HABATE HA HEPTEkKAX B MOJACHAX NpPOCTPaHCTBEHHLIE
(hOPMEL; COOTHOCHTH TPEXMEpHBIE OGBEKTHI € MX OTUCAHUAMH H
n306pakeHuAME;

YMEHHE OIHUCBIBATE BIAUMHOE PACHIONMKEHHE [IPAMEIX M ILTOCKOCTEd
B TPOCTPAHCTBE, ApPrYMEHTHPOBATL CBOH CYKZeHHE o060 9ITOM
PACTIONOKEHHH;

YMEHHE aHAMH3IHPOBATE B NpOCTEHIIMX cIyyasX B3aKMHOe
pacrofioskeHHe o0hEKTOB B NPOCTPAHCTEE;

YMEHHE W300pAXATE OCHOBHBIE MHOTOTDAaHHMKH M KpYIJLIE Tena,
BBITICITHATE MEPTEXH f10 YCAOBHAM 3a1a4;

YMEHHE CTPOHTD APOCTENIINE CeUeHIMA KyDa, MPU3MBI, THPAMUIET,
yMEHHE peluath MIAHUMETPHYECKUE H pocTene
CTEPEOMETPHUECKHE 33/l HA  HAXONKIEHUE rEOMETPHYECKHX




RENMYUH (WINH, YII0B, WIoWaAeH, 00seMOR);
YMCEHHE MHCIOABIOBATE IIPH PELICHHH CTePCOMCTPHYECKHX 3agad
[LIAHHMETPHTECKEES (t]al('[‘bl H MEeTOARIL.




B pesynerare ocBoeHHd yueOHOM aucuunmuuet «MareMmaTHKay Yy OOYQaIOIIHXCS
(bopMUpPYIOTCS 00IIHe KOMIIETeHIHH:

Tadnuua 1.3.2 - O0me KoMIIETEHOHH

Conennannnoctn. 21.02.05 «3eMeNBHO-AMYIIECTBEHHBIE OTHOMIEHHS», UpPHUKa3 00
yreepxpenun OI'OC CIIO ot 12.05.2014r. Ne 486 ¢ wusMeHeHMSMH U JOMOJHCHHIMH OT
14.09.2016r.

Kon HaumenosaHue pesysbTaTa oyvenns
0K 01 [ToHHMATh CYIIHOCTh M COLHANBHYIO 3HAUMMOCTE CBoel Gy ayiiel npodeccun, IPOSBIATE K HEH
YCTOWYHBHLA MHTEpEC.
OK 02 AHUTH3NPOBATL COUMATILHO-IKOHOMMHMECKHE H IONHTHYECKHE NpobIeMLl H  MpOUeceol,

HCHOIB30BATE  METOAB  IYMAHHTAPHO-COUMOIOTHYECKHX HAyK B pPasIMUHLIX  BUZax
npodeccuoHaNbHOH U cOlHANLHON AeITETLHOCTH.

OK 03 Opranu3oeslBaTts CBOK COOCTREHHYIO [SATENBHOCTh, ONPEJENATH METOABl M CrOCOBbI
BRITOVIHEHHA TPOQECCUOHANEHEIX 3884, OLUEHHBATE BX 3PdeKTHBHOCTE 1 KauecTBO.

OK 04 Peware npofiseMbl, OLEHHUBATE PUCKH ¥ MPHAKMMATE DEINCHHA B HECTAHTAPTHBIX CHTYALIMAX.

QK 05 OCylWecTBAATE [OMCK, aHANU3 M OUEeHKY WHGpopMaumu, HeobxoAuMoH A MOCTAHOBKH
pelugHHs npodeccHOHAABHLIX 33184, POdieCCUOHANIEHOI0 M AMMHOCTHOTG PA3RHTHS,

OK 06 Paforat: B kKONNEKTHRBe M KoMaHie, ofecneunsaTh ee ciuoueHue, >PdhekTHBHO OGMATLCH €
KOJIIETaMH, PYKOBOJCTEOM, NOTPeCHTEIAMHU.

OK 07 CaMOcTOATENEHG ONpEHENaTh 3aJavd  MpodECCHOHANLHOMO M JIHYHOCTHOLO pasBHTHA,
3aHHMATRCA camooﬁpaaoaaﬂuem, OCO3HAHHO [MNMAHUPOBATE NOBLIUIEHHE KBEJIHQ)HK&HHH.

OK 08 CTaBWTe  LETH, MOTHBHUPOB&Th  JICATENBHOCTL — MOAMHHEHHHIX, OPraHH3QBLIBATE Y
KOHTPOITHPOBATE HX paﬁm‘y C NPHHATHEM Ha celdA OTBETCTBEHHOCTH 34 PEIYABTAT BREIITOTHEHHA
3aJaHni.

OK 09 BLITH TOTOBBIM K CMEHE TEXHOIOTHH B NpOQecCHOHATLHON AeATENLHOCTH.

OK 10 Oco3HaBatk W OPHHUMATE  OTBETCTBEHHOCTE 34 JKOJOCHUECKHE  MOCHEACTBHA

npothecCHOHATLHOMN NeTeNbHOCTH, COBMOAATE PErNaMetTsl N0 IKOTOrHieckoi 6e30NacHOCTH U
[IPHHAIHNEL patHOHANTBHOIO [IPHPOOOTIONEIOBAHEHA, Blalﬁlr{paTE. crnocoOnl NOBBIITEHHA
3IKOJOTHUECKo i Ge30MacHOCTH l'tp()lbeCCHOHa.r[BHOﬁ HAEATEALHOCTH OPraHu3aIlHH.

OK 11 Hcnone30eaTh NPUHLKMOLE COLKANTBEHOIO apTHEPCTRBA B PETYIHPOBAEHH COLHANLEHO-TPYIORLIX
OTHOILIEHHH B MOApasieNeHUH, OpraHu3aIHi.
OK 12 Henone3zoeaTh pe3yNbTaThl HAYYHBIX HCCHENOBAHHA B OpodecCHOHAMBHON NeATENBHOCTH,

YYACTROBATE B MpPOBEJEHHUM M OPTaHM3ANNK HAYYHEIX WCCISOOBAHHH MO pPYKOBOIACTBOM,
UpOBOJMTL W OpPraHH30BLIBATL  NOKAMBHEIE  HAYYHRIE MCCIENOBAHMA B obfacTH
npodeccHOHANLHOHA AEATENEHOCTH.

OK 13 CoGmopate npasuina Texdukd O0e300aCHOCTH, HECTH OTBETCTBEHHOCTE 34 OPraHHM3ALEDO
MeponpuaTdi mo obecneueHHIO 630TIACHOCTH TPY.AA,

KoHTpois H OLeHKa pe3ylhTaToB OCBOCHUS JUCIHIUIMHEI «MaTeMaTHKa» OCYIIECTBIISETCS
HpenojasarelieM B NPOLecce NPOBEACHUS TSCTHPOBAHUA, & TAK)KE BBEINMOIHEHHA OOVYAIOIHMHACI
NPaKTHYeCKHX M CaMOCTOATENBHBIX paboT, TBOPHYECKMX 3aJaHMl, WHIMBHAYATHHBIX 3aaHH,
Harmcauusi pedepara, TOATOTOBKY HHGOPMAIMOHHEIX COOOINEHUH, B TOM YHCIE BHIMOIHEHHBIX C
[IOMOIOBIO MY/IETHMELHIHON KOMITEBIOTEpHO mporpaMmel PowerPoint.

(DOpMBI W MCTOJABL KOHTPOJA H OHCHKH PCE3YIBTATOB Oﬁyqf:HHﬂ IIO3BOJAKOT IIPOBCPATE Y
OﬁyanOHIIfIXCH HE TOHBKO C(IJOpMHpOBaHHOCTB IIpEIMETHBIX pPE3YIBTATOB, HC H PasSBHTHC
JJHYROCTHEIX H METAIIPEIMETHEIX PE3Y/ILTATOR OGY'-ICHHH.

Tabnuita 1.3.2 - KoHTpoNbE H OUEHK2 DPE3YIBTATOB OCBOSHUSA YueOHOH HAMCIMILIMHEL
«Maremartuka»



Cnemmanpaocte 21.02.05  «3emeabHO-HMYIeCTBEHHbIE OTHONIEHHSD», IPHKA3 o6
yreepxxgennn OPIOC CIIO or 12.05.2014r. Ne 486 ¢ u3MeHeHHAMH H IONOIHEHHSIMH OT
14.09.2016r.

PesynbraTtel 00yuenus Konsl opmupyeMbix @
(OCBOEHHRIE YMEHUS, YCBOSHHEIE npodeccHOHATIBHBIX H OPMBI # METO/Ib] KOHTDOJU H OLCHKH
sHamwx) OBINX KOMTICTCHIH DEe3YJIBTATOB 00YUeHHA

IHgmL
Juante OK I-5 Tekymuii kOHTPONL B GOPME TECTHPOBAHHA,
CMBICT NMOHSATHH: 3HaUeHHe 0K 9-13 HHHBHIYAIBHOTO YCTHOTO onpoca,
MATEMAaTHHECKONH HAYKK ANA pelleH#s BBUTONHEH Hs TBOPUECKHX 3anaHwuit,
3a4a4, BOSHUKAOUINX MPAKTHYECKHN H CAMOCTOATEILHRX paboT.

TEOPHH M MPAKTHES, WIKPOTY U B TO

xe BpEMSA QrpaHHIEHHOCTE
NPUMEHEHUA MATEMATHIECKIX
METOAOB K aHATH3Y u
HCCNEAOBAHMIQ  MPOLIECCOB M
fsneHnit B npapoae u obilecTse;
IHAYCHHE NPAKTHKH M BONPOCOB,
BOZHHKAIOLIHX B caMoH
MaTeMaTHke Ana QOpMHpOBAaHHA U
pasBUTHA MaTeMaTHIecKol Hayxy;
WCTOPHMIO PA3EMTHA NOHATHS YHCIHA,
CO3MAHUA MATEMATHYECKOTO
aHasH3a, BO3HMKHOBEHHA H
PasBHTHA TCOMETPHH;

YHHBEPCAIBHBIH XapakTep 3aKOHOB
JIOTHKH MATEMATHIECKUX
PacCYKACHHA, WX NPHMEHHMOCTh
BO Beex oOMacTAX HeNOBEUCCKOH
JICATENIBHOCTH;

BEPOATHOCTHBIH XADAKTEP PAMTHUHLIX
MPOLECCOB OKPYIKAKOLIETO MDA,
onpeaeneHus paLHMCHATBHOIO H
AefCTBUTENBHOTO THCIA;

0G03HaYEHAA TUCIOBLIX POMEKYTKOR;
onpeAeneHHeE abeosroTHON d
OTHOCKTENBHON MOTPEeLIHOCTEH;
onpefieleHHe W OCHOBHBIC CBOHCTBA
CTENeHH, apupMeTHYECKOTO KOpHA n-
ot cTeneHH, noraprpma;

olpefeneHue, rpaduxkm 4 CROMHCTBA
¢TeneHHoH’, norapudMuiecKoit
10Ka3aTENEHO N QYHKUMH;

OCHOEHEIE TIPHEMBI H  METOBI
pelenus NOKAa3aTENbHbIX H
JorapHMHEIECKHX YPAaBHEHHH H
HEpaBEHCTB;

orpenencHie 4HCROBOH, 0o0paTHOH U
CNOKHOH PyHRLUY,

onpezenenye rpadwka QpyHxUMN,

cnocolsl 3aaHuA byukunau
{(aHATUTHYECKHIA, TabIHY HbIH,
rpaduueckuit);

ONpeAcNCHHE po3pacTaromed H

yOBIBAIOWICH, Y4eTHOH 1

nepuoIuqeckol GyHrLui;
onpegeneHue skcTpeMyMa GyHKLNH,
reoMeTPHUECKYIO HHTEPIPETALIHMID
OCHOBHBIX CROHCTE QyYHKLIMH;

cocofel  mpeobpasosakus  rpadikon
By HEUUI;

NOHATHE rpagyca U pajuaH,
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OTpENIENIeHHE  TPHICHOMETPHUCCKUX
DyHKLIMIT;
3IHAKH TPMTOHOMETPHYECKHX DYHKIMIL,

OCHOBHBIE TPHTOHOMETPHIECKHE
thopMyE;

rpaduky u CBOMCTBa
TPUTOHOMETPHYECKHX YHKIMI,
onpeeneHna APKCHHYCA,
apKKOCHHYCA, apKTaHTEHCA,

APKKOTAHTeHCa UHMCIA;
dopMynsl  pelwleHMs — OpocTeHmux
TPHIOHOMETPUIECKUX YPABHEHMUI;

CCHOBHEIE IPHUEMBI H METOAR! pelIeHHs

PALHOHANBHBIX, HppalHOHATBHBIX,
HOKA3ATeNIBHLIX,  JIorapu(muyecKx,
TPUIOHOMETPHYECKHX YpAaBHEHHH,

HEPABEHCTE M MX CHCTEM,
OOHATHE &OPHUPAILECHHE apryMEHTan,
«NpHPALICHHE PYHKUAMY;
IeOMETPHYECKIH W M3MUECKUH CMBICT
NpOU3BOAHOHN, BTOPOH TPOUIROIHOM,
ompefieNleHRe  MPOU3BOAHCH, BTOPOH

ApOH3BOAHOH;
npaBwna " hopMyTal
AndvbepenunpoBaHud;

NpaBHAO  HAXOXKJCGHHA  HHTEPBANOB
MOHOTOHHOCTH H IKCTPEMYMOB
dYHKUHA ¢ DOMOILEBIO NPOHIBOAHOH;
NpaBANC  HAXOXAEHHA HHTEPBAICB
BHIIYKJIOCTM W TOueK  meperuda
rpadhrka PYHKUHH €  NOMOILBIO
MPpOM3BOAHOI,

cXeMy McCiefoBAaEMA (YHKUME U
NOCTPOEHUs ee rpaduxa;

NPABHIO HAXOMAEHUS HAMDONBIIErD M
HAHMEHBLINErD IHAYEHHH QYHKIHHA

Ha NPOMEXYTKE;

onpefeneHus nepeooGpasHoit
hyHKIHIH, HEOOpPEAENeHHOTo
WHTErpana;

GopMyIBl HHTETPHPOBAHNS;

OCHOBHBIE METOOBl HHTCTPHPOBAHHA,
TeOMETPHYCCRUET CMBICI
ONpeaeneHHoro HHTerpana,

OCHOBHpIE CBOKCTBA ONPEASIEHHOIo

WHTErpana;
dopmyny Horotona-JleiibH1na,
Onpefiene e KpHBOJIHHEHHO

Tpaneuuy, (GopMymy BBIYMCIEHHA €e
[UIOILAAH;

GOpMYNEl  BeIYMCIEHUS  nuowaned
WIOCKHUX  QUEYP,  PacOONOKEHHBIX
BBILLE H HHXKE OCH abcuuce;

dopmyny eoluucneHua cobneMa Tena
BpALIEHYS;

ceoitcTBa TPEYrONEHHKOB,
HETRIPEXYTOALHHKOB, OKPYKHOCTEH;
OpMYNBl DA HAXOKASHUA ToWAAeH
reoMeTPHUECKUX (Uryp;

AKCHOMBI CTEPEOMETPHM;

OLpeAcIEcHHE " TIpH3HAK
NEpNEHAHKYIAPHOCTH  fipaMoi M
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[IOCKOCTH;
OnNpeacneHAe HaKIMOHHOH,
NEPHNEHAHKYIIApA, YA MeXIy NpAMoil
H IJIOCKOCTRIQ,

TEOPEMY O TPEX NMEPIeHIUKYNAPAX;
onpegeneHue CKPEIIHBAIOLIHXCA
MpPAMEIX;

NOHATHE JABYTPaHHOIO Yrijia, yrina
MEXKTY IUIOCKOCTAMY, IMHEHHOI0 yIuia;
onpeaeneHue H NpPH3HAK
MapanfeEHOCTH IUIOCKOCTEH, TpAMOii
H IUIOCKOCTH,

OnpeAeNEHls W cROHCTRA TPUIMEL,
OapaUieAeInIeaa;

OIIpEficNCHNA THPaMHALI, YCEUeHHOM
MHpaMiab;

BHAB! IPABWIIBHEIX MHOTOIDAHHHKOB;
onpeleNeHne M cBoiicTBa INIHHAPA;
ONpefcNeHUE KOHYcA H YCEUEHHOro
KOHYCa;

onpenefeHye Wapa;

TEOPEMY O CEUEHHH AR ILTOCKOCTBIO;

dopMynht obbema NpW3ME,
OpAMOYTOIBHOrO  Napasiesenurea,
IpAMOi MPH3MBL, MHPaMHIbL,

YCeUEHHOM  nHpaMuibl, UMIHHAPA,
KOHYCa, YCeUSHHOro KOHyca, I1apa;
dopMynel  IOWARK  OOBEPXHOCTH
OpH3MBL, IpAMOH

YCCUEHHOH nupaMuasl, TNPaBHILHON
NUpaMKisl, [OpPAaBHILHOH YCEHYEeHHOH
DHPAMHABL, HIIHHAPA, KOHYCA U H1apa;

ORI THA: coluITHE,
YACTOTA ¥ BEPOATHOCTEL NOABNEHMA
COBMECTHBIE H HECORMECTHREIE

co0sITHA, TONHAT BEPOATHOCTE;
TEOPEMBI CIIOKEHMA H YMHOXEHMA
BEpPOATHOCTEH;

OCHOBHBIC TIOHATHA U (HOPMYIIBI
KoMOHHATOPHKH.

YMers :

® BLIOIHATE apHQMeTHIECKHE
JelcTeUA Hag 4HCIaMH, coueTas
YCTHBIE W NHCBMEHHRIE TNPHEMBI;
HaxXOAUTL TPHOMIKEHHBIE 3HANEHHS

BERMYHH H NOCPeIIHOCTH
BBIIHCICHHH {abcomoTHas H
OTHOCHTEITBHAA); CpaBHHBaThb

HHCAOBBIC BBIPAXKCHHA,

HAXOOHTE 3HAYCHHA KOPHA, CTCOCHH,
norapndma, TPHIOHOMETPHYECKHX
BRIPAAKEHUI Ha OCHOBE OTIPElEIeHHs,
ACOONS3YA npH HGOﬁXO}IHMOCTﬂ

HHCTPYMEHTaNbHBIC CP&IICTEA;
NOJE30BATLCA npubnwxeHHOH
QUEHKO# [Py NPaKTHYECKUX pacueTax;
BBIUTONHATE npeobpazoBanns

BLIPAMREHUH, OpHMEHAL  (OPMYIIBL,
CBA3AHHEIE CO CBOMCTBAMH CTErleHel,
JorapumMoB,  TPHTOHOMETPHYECKHX

OK 1-5
QK 9-13

Texymuii xoHTpont B ($opMe TecTHPOBAHHH,
HHAUBUIYATLHOTO YCTHOrO olpoca,
BBIMOIHEHAA TROPUYECKHX zagaHu,
NPAKTHYECKMX M CAMOCTOATENBHBIX padoT.
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(yHKUKIT;

BBLIMHCHATE 3HAUCHHE GIYHKUMH IO
3aJaHHOMY 3HAUCHHIO apryMeHTa [pH
PA3TUIHBIX cnocobax 3amaRuAa
HYHKIIHR,

ONpeNenATE  OCHOBHBIE  CBOMCTBa
YHCHOBHIX QYHKIMH, WUTIOCTPUPOBATS
ux Ha rpadukax;

CTPOUTE rpadrKH H3YUEHHBIX
dyHKUR, HUTKCTPUPOBATE oo
rpapuKy cpolicTBa  3TeMEHTAPHREIX
dyyHK LI,

HCOONB30BATh MOHATHE (BYHKUMM s
OIMCAHMA M A4HANH3A 3ABHCHMOCTel
BENIHH;

HAXOOUTh [POU3BOJIHEIE
3MEMEHTAPHBIX (yHKLMI;
HCIIONMB30BATE  [POM3BOAHYIO  IIA
u3yueHdd  cBolicte  QYHKUHH @ ©®
MOCTPOSHMA TPAPUKOB;

MPUMEHATh TIPOH3BOJHYIO o
TPOBCIEHUA NpHOIKEeHHBIX
BEIUHCTICHMIE, pewars 3a0a4H
NPHKIALHOTO xapakrepa Ha
HAXOXJICHUA HaubOoNBIIETD u

HAHMEHLITET} 3IHAYCHHA,
BLIYUCTIATE B l'IpOCTeﬁLUHX CIIydaax

MAQUAAN H 00BEMEL C
HCTIONBEI0RAHHEM olpesieNeHHOro
HETETpaNna

pemath palLMOHALHELE,
noxazaTellbHbie,  JIOrapHGMHUUeCKie,
TPUTCHOMETPIUIECKHE YpaBHEHHSA,

CBOAAIIMECE K  JHHEHHBIM  H
KBAJPATHBIM, & TEKKE AHATOCHIHBIE
HEpABEHCTBA H CHCTEMBI;
HCTIONB30BATh  rpaduaecknit MeTom
pelleHNs YpaBHEHNH # HEPABEHCTE;
u300paxarh Ha KOOpARHATHOH
[WIOCKOCTH  pelIeHHs  YpaBHEHHH,
HEpaBEHCTB M CHCTEM C [BYMA
HEH3BECTHBIMM;

COCTARMATE M pellaTh YPABHEHHA H
HEPABEHCTEA, CBA3BIBALOIIME
HEH3BECTHBIE BEMMYHHBI B TEKCTOBBIX
(B TOM UHCNE IPUKITANHEIX) 3a4a4aX;
pelars nmpocTeiite KOMOUHATOPHBIE
3aga4n MeToaoM mepebopa, a TaKke C
HCIIONB30BAHMEM H3BECTHRIX hopmyn;
BBIYHCIATE B, NPOCTERIINX cay4asx
BEPOATHOCTH COOBITMH HAa OCHOBE
MOACYETA YHCNA HCKXOMOB;
pacno3HaBaTh Ha YepTekax W MOJSNIX
MPOCTPAHCTBEHHEIS thopmel;
COOTHOCHTE TPeXMepHble OOLEKTHL ¢
HX OMHCAHKAMH R H300paxeHHAMY;
ONMUCEIBATL BIAUMHOE pACIONOKEHHE
OPAMELX %} nrocKocTett B
OpoCTPaHCTRE, apTyMEeHTHPOBATE CBOU
cyuaeHNA 00 3TCM pacnoNoKeHHY;
AHANTH3HPOBATE B MpocTeHILHX
Cy4asX B3dAMHOE  PACHONIOKECHUES
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06BEKTOB B IPOCTPAHCTBRE;

H3obpaxars OCHROBHBIE
MHOTOTPAHHMKH M KpYINBIE TENa;
BLINOMHATE YEPTEKH MO0 YCIOBHAM
3ajay;

CTPOUTE Npocreiilive ceueHHT Kyba,
NpY3MBI, THPAMBIEL;

pelmaTk [LTaHHMETPHYECKHE |
npoctefmme CTEPEOMETPHUECKHE
Jagauu Ha HaXeEKIEHHE

TEOMETPHYECKUX  BEJIMYMH  (JUTHH,
YIJIOB, IoaaeH, o6bemMoR);
UCTIOIB30BATE IpH petesun
CTEPEOMETPHYECKIX 3afau
aHuMeTpideckie GakTel € METOARL;

HCHOAL30BATE ApHOGpPETEeHHEIS
3HAHHA H YMEHHY B
NpaKTHYeCKOH JeATeEHOCTH |
NoBCceJHEBHOM KA3HH:

- And TPaKTHYeCKWX pPAcUeToB [0
thopmynam, BKITIOUAA thopMysl,
COmEeprKalIME  CTEMCHH,  PATHKANLL,
norapHOMbl M TPHTOHOMETPHUECKHE
dyHKITHU, UCTIONB3YS tpH
ae0bxoanMocTd CIIpaBoYHEIE
MaTepHahl H npocTefinne
BBIMHCIUTENBHBIE YCTPOUCTRA,

~OJA OHMCAHHMA C MOMOWELID (QyHKIUN
pasMHLIX 3aBHCHMOCTeR,
npeacTaBneHus HX rpaduuecku,
HHTepOpeTalyy rpadHkoB.

- pellicHHA TPUKNAIHBIX 3a1ad, B
TOM YHCHE COLUATBHO-3KOHOMHYECKHX
H (u3zHueckHX, Ha HauboNblUME K
HAHMeHbHINe 3HAYEHU, Ha
HaXKOEeHHEe CKOPOCTH H YCKOPEHHA
- 1A AHAJI3A  PealbHBIX  YMCIOBBIX
OAHHBIX, MpPEICTABICHHBIX B BHAE
OuarpaMu, rpaiukos;

-AJA AHAMH3A vHpopMaln
CTATHCTHUECKOTO XapaKkTepa.
~IJIA HCCIICNOBAHUA {MONCIHPOBAHUA}
HECNIOXHBIX PAaKTHISCKHX
CHTYalMH Ha OCHOBE H3YYSHHEIX
thopMyI1 H CBoIiCTB (hHTYp;

-0na BBIYHCICHHA OOBEMOB H
nnowagei MNOBEPXHOCTEH
NpOCTPAHCTBEHHEIX TEN IPH PEHIEHHH
MPaKTHYECKHX 33834, HCIONB3YZ OpH
HeOOXOANMOCTH  COPAaBOYHHMKH K
BBIYHCIHTE/IBHEIE YCTPOHCTEA.

OK 1-13

Texymuit xoHTpons B GOpME TECTHPOBAHMR,
WHAMBHAYATEHOIO YCTHOro onpoca,
BBIOJIHCHUA TBOPUYECKHUX 3afanui,
NpPaxTHYECKUX M CaMOCTOATENBHEX pabort,
3aIIUTE pedeparon u MOATGTORKH
npe3eHTauni.

- BKJIAJ POCCHICKHX H 3apy0emMHbIX
Y4YEHBIX, OKazaBmipx  Haubobllee
BIHAHUE Ha PA3BHTHE MaTECMATHKH.

OK1-13

Texyuinii xoatpons B GoOpME TECTHPOBAHMS,
HHAUBUIYANBHOTO Y¥CTHOTO Qnpoca,
EBITIOAHCHHA TROPUYSCKHX 3304HHH,
MPaKTHYECKHX M CAMOCTOATENLHBIX paboT,
3ALLHTEI pedeparos H noAroTOBKH
NPE3eHTALMH.

OTVIHYATE [HOOTE3El OT  HAYWHBIX
TEOpHI;

OK 1-5
OK 9-13

Texywnid koHTponb B GOpMe TECTHPOBAHM,
HMHIWBHOYAILHOTO ycTHOrO OHpoca,
BBITION HEHHA TBOPHYECKHX 3aJaHui,
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MPaKTHYECKUX M CaMOCTOATENBHMX padoT,

3AUIH B pedepaton H MOATOTORKH
Npe3eHTALMIA.

AenarTn BBIBORLI Ha OCHORE OK 1-5 Texymuii xoHTponk B GiopMe  BEINQIHEHH:

IKCIEPHMEHTANTBHEIX JaHHBIX; OK 9-13 ITPAKTHYECKHX H CAMOCTOATEIBHBIX padoT.

NPHBOIHTL MpUMepLI, OK 1-13 Texymuit koOMTPOAL B (OPME TECTHPOBAHHA,

ROKA3LIBANLIHE, YTO: HaDMIOfeHHA M HHTUBHYANLHOTO YCTHOTO onpoca,

IKCTIEPUMEHT SBISIKOTCT OCHOROH Ama BBIIQIHEHHA TBOPTIECKEX 3aflaHMI,

BRUABWAKSHHA [HMOTE3 W TeopH, NpPaKkTHUSCKUX M CAMOCTOATENBHBIX paboT,

MO3BONAIOT  OPOBEPUTE  UCTHHHOCTA JAMIHTR] pedepator Y MOATOTOBKH

TEOPETHUECKHX BbIBOLOB Npe3¢HTalHH.

NPHBOANTE npHMepbt OK 1-13 Texywuit koHTpOIb B (OPME TECTUPOBAHHS,

NMPaKTHYECKOrD HCMOIB3CBAHHS AHIHBHAYAJIBHOTO YCTHOTO ONpoca,

(PHINYECKHX IHAHNI: BBLIMOJIHSHHA TBOPUECKHX 380AHHH,
OPAKTHHECKHX H CAMOCTOATENBHBIX paboT,
3aLIMTEI pediepaToB H MOATOTOBKH
NPEe3SHTALRA.

NPHMEHATEL EOJAYYEHHLIE 3HAHUS 1 OK 1-5 Texywud koHTpons B ¢OpMe TECTHPOBAHIA,

PELICHHA MATEMaTHYECKHX 3a,0a4; OK 9-13 HHIWBHIAYAILHOTO  MHCbMEHHOTO ONpoca, H
BBEITOJTHEH A NPAKTHYECKUX H
CAMOCTOATENRHEIX padoT.

HIMEPATEL pAA GUIMIECKMX BENMHYHH, OK 1-5 Texymuit koHTPONE B opMe  NPAKTHYSCKHX H

NpencTaBiAd Pe3yNbTaTsl H3IMEPEHHI C OK 9-13 CAMOCTOATENEHEIX paboT.

YUETOM HX fOTpeIIHOCTE;

HCOOIBL30BATE npuobpeTeHHbLE OK 1-13 Texymuli xoHTponk B (OpMe TecTHpOBRAHMA,

3HAHHA M YMEHHA B TNPaKTHYECKO#
OeATENbBHOCTH H OBCEeAHEBHOH
HKHIHHI

HHAMBHUAYALHOTO YCTHOTO onpoca,
BBINOTHEHILA TBOPUECKHUX 3aJaunii,
MPaKTHYECKHX M CAMOCTOATENHHEIX paboT,
3AMMMUTH pedepaTos U 0OATOTOBKH
Npe3eHTaLnii.
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1.4 Cogepsxanne yu¢OHOM AMCIHILTHHEI
Beenenne

MareMaTHKa B Hayke, TEXHHUKE, OJKOHOMHUKe, WHGPOPMALMOHHBIX TEXHONOTUSX M
NpakTHYecKod negrensHocTH. llenw W 3ajadd H3yYeHHs MaTeMaTHKH IPH OCBOCHHH Ipodecchi
CIIO u cneumanenocTeit CI10.

AJITEBPA

Pazeumue nounmua o ylicae

Henwie u panuoHansEble 4ucna. JeHcTeaTenvHsle umcna. [Ipubnuxcenmvie SbIMUCHEHUA,
Komnnexcuoie wticad.

Kopnu, cmenenu u nozapudpmut

Kopan n ctenmesn, KopHu HaTypalpHOH CTeNeHW M3 wHMcna U uX cBolMcTea. CremeHH ¢
PALMOHANEHBIMHA [IOKA3ATEsIMU, MX cRolicTBa. CTeneHM ¢ AclCTBATCHLHBIME I[I0K43aTESMH.
Ceoiicmea cmenenu ¢ O0etcmeumenbHbiM NOKA3amenem.

Jlorapudm. Jdorapudm umena. OCHOBHOE JTOrapuPMEUECKOe TOXKIECTBO. JeCATHUHBIE U
HaTypalbHEIe norapudmsl. [lpasuna aeficTerii ¢ norapudmamu. [lepexon K HOBOMY OCHOBAHHIO.

IIpeoGpalosanue aaredbpauveckHx BbipaxeHHH. IIpeofpasopanuwe palHOHANLHEIX,
HppallAOHAIBHBIX CTEIESHHEIX, [I0KA3ATCABHEIX | TOrapU(MHYCCKIX BRIPaKEHUH.

Hpaxmuveckue 3auamus

ApupmeTruecKne ACHCTBHS HAJ YHCIAMH, HAXOXACHUE NPUO/INKEHHEIX 3HAUCHUH BIIMYHH
¥ TIOTPEMIROCTEH BRIMUCIIEHHH (aDCOMOTHON 1 OTHOCHTENILHOMR), CPABHERUE YHCIIOBBIX BHIPAKECHMUI.

Brrqucnenye u cpaBHEHHE KOpHEH. BHIIONIHEHNE PACIETOB ¢ PaUKaTaAME.

Pemenne nppanmonansHeix ypasaeHuii. Haxoxnenue sHadeHni cTeneHeH ¢ pauoHaTEHEIMY
nokazarensaMu. CpaBHeHue cremeHei. llpeoOpasoBaHusg BeIpaXeHHHN, COAEpPXKANIUX CTENCHH.
Peimenue noxkazaTeNbHBIX YPaBHEHHM.

Peinenme npHKnagHbIX 3a0atd.

Haxoxnenne snauenuit norapudMa II0 NPOU3BOJBHOMY OCHOBaHMIO. [lepexom oT omHOro
OCHOBaHHMA K JpyroMy. Borcnenwe ¥ cpasHenme sorapugmor. JlorapupMuposanue u
HOTEHIUPOBAHKUE BHIPAKEHHIA.

[IpubnuxeHHBIE BEMUCICHHA U PELICHU [IPHKIATHBIX 3a1ad.

Peinenne norapu)MHUECKMX YPAaBHEHHIA,

OCHOBELI TPHTOHOMETPUH
OcCHOBHEIC TOAYTHS

Pammannas mepa yrma. BpamarensHoe fewicHue. CHHYC, KOCHHYC, TAHTEHC B KOTAHTEHC
qpCIIa.

OcHOBHBIE TPUTOHOMETPHUCCKHE TOKICCTEA

Dopmyansr npusenerud. PopMmynsl cnoxerud. QopMynsl yaBocHuS PopMyabi HOROBURHOZ0
yena.

IIpeofpazopannua npocreHIIHX TPUTOHOMETPHYECKHX BhIpaskeHHI
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[IpeobpasopaHre CyMMB] TPHTOHOMETPHUYECKAX (GYHKUUI B POU3BCACHME M MPOU3BEICHAS B
CYMMY. Boipaxcenue mpuzoHoMemputecKux QYHKYUll Yepe3 man2enc ROROBUHROZ0 ap2yMenmd.

TpuronomerpruyecKkHe ypaBHCHHSA H HEPABEHCTBA

IIpocreiiine TPUTOHOMETPHYECKWE YpPAaBHEHHUA. [Ipocmeihwue mpueonoMempuveckue
HepageHcmeda.

OfpaTHbIe TpHrOEOMeTpUYecKHe PYHKIUH, APKCHHYC, apKKOCHHYC, apKTaHIeHC,

Hpaxmiureckue 3auamua

PaguauHBIi METOO H3MEPEHHS YIVIOB BPAINEHUSA B CBA3b C [PayCHOMU MEpOii.

OCHOBHEIe  TPHTOHOMETPHYCCKHME  TOXACCTBA, (GOPMYAEl  CIOXKEHHA,  YVABOCHHS,
upeofpa3oBanie CyMMBI TPHUTOHOMETPHYECKHX OQYHKUIME B mnpowsBeneHwe, UpeobpazoBaHue
MPOU3BENCHAS TPHrOHOMETpHUeCKHX ¢YHKIUH B cymMmyio IlpocTefiyie TpUrOHOMETPHYECKHE
YpaBHEHHA W HEPAaBEHCTBA.

Q6paTHbIe TPHrOHOMETpUtieckie QYHKIUM: apKCHHYC, apKKOCHAYC, apKTaHTeHC.

®YHKIIAH, UX CBOMCTBA U TPA®HKH

Oynxuun, O61acTh ONpeAeneHdsas H MHOKECTBO 3HAUYCHWN; rpaduKk QYHKIUH, IIOCTPOCHUE
rpaduxop GyHKIUHA, 3a1aHHEIX pasIHIHbIME CTIOCOOAMH.

CpoiictBa dynxkums. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OrPARHHYCHHOCTD,
HEPHOAMYHOCTE. [[POMEKYTKE BO3pAcTaHUs ¥ YORIBaHU4, HAOOIbIIee 1 HAMMEHBIIEE SHAYCHIH,
TOUKH 3KcTpemyma. |'padudeckas untepnperauns. [IpuMepsl GyHKOMOHANIBHBIX 3aBHCHMOCTEH B
peanbHEIX Ipolleccax M SBJICHHAX. ApH(pMeThdeckue omepanuu Hax GyHKkuusMu. Croxuas
byuakuus (komnozuius). [lonamue o nenpepvigrnocmu Gyrnkyuy.

OGpatnsie pyuxuun., Obaacme onpederenus u obracmu 3Hauenuti 0OPAMHOT QYHKYUU.

Ipagpux obpamruoii gynxyuu.

CreneHHble, MOKA3aTeIbHBIE, JOTAPUDMHIECKHE
H TPHTOHOMeTpHIecKHe ¢ryHKIHH.
O0paTHbie TPpUTOHOMeTPHYeCKHe GyHKIHHK

Onpenenenns ¢yHKUKH, MX cBOHCTBA M rpaduxy.

[Ipeobpazosarus rpaduxos. [lapaniaenbHbili NEpeHOC, CHMMETPHS OTHOCHTENBHO oOCeH
KOOPIMHAT ¥ CHMMETPHA OTHOCHTEIBHO HA4aJIa KOOPAHHAT, CHMMETPHS OTHOCHTENLHO HPAMOK Y =
X, PACTSDKCHHE M CXKATHE BJOJE OCel KOOpIHHAT.

Hpaxmuueckue 3anamusn

[IpuMepsl 3aBHCUMOCTEH MEXAY NEPEMEHHBIMH B pEAIBHBIX MPOUECCaX H3 CMEXHBIX
aucrunue, Oupenenenue ¢yuxnui. [loctpoenue u yrenue rpadukos ¢yuxiuii, Mceremopanue
¢Gyrxnun. CroicTBa MUHEHHOM, KBaJApaTHIHOH, KyCOYHO-TMHEHHON 1 ApoCHO-THHeHHOK dyHKUMA.
HenpeprsHble W nepuoandeckue ¢yHknmd. CrojicTea U rpadMKH CHHYca, KOCHHYCE, TAHTEHCA K
kotadreHca. OOparable QyHKnHM u HX rpapukn. O6parHble TPHIOHOMETpHYECKUE (GYHKIHH.
IIpeobpazoBanus rpaduka GyHxiuun. ['apmornyeckue xonedanns. [Ipukianusie 3anaqm.

[TokazarennHbie, norapumMueckie, TPUTOHOMETPUMECKUE YPABHEHHS U HEPABLHCMEA.

HAYAJA MATEMATHYECKOTI'O AHAJTU3A

IMocnenopaTeanbHocTH. CocoOBI 3amaHud H CBOMCTRA UYHUCNOBBIX HOCHEAOBATENLHOCTEH.
Iouamue o npedene nocredosamenvrocmu. Cyujecmeosanue npedena MOHOMOHHOU 02PARUYEHHOT
nocnedosamenvrocmy.  CyMMHpOBaHWE  LOCIeNoBaTenbHOCTeH. DBeckoHedno — yObBamomas

PeOMETPUYECKAd TIPOrPECCHS H €€ CYMMa.
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Ilporseognas, Ilonarne o Tpom3BoAHON (YHKIIMM, ee IeOMETPUYECKHE H (rsHIecKui
CMEICTI. YpaBueHue KacatenbHOH K rpapuky OyHKUWH. IIpoM3BOAHEIE CYMMEL, pPasHOCTH,
NPOU3BE/ICHUS, YACTHEIE. [IPOW3BOJHBIE OCHOBHBIX 9JICMCHTApHBIX (yHKUWE. I[IpuMeHeHue
MPOM3BOJTHON K HCCIENOBaHHIO (YHKUMH H IOCTPOEHHIO rpatduxoB. [Ipouzsodnsie obpamwol
yuryUY U KOMROIUYHY DYHKYUM.

[IprMephl UCHONB30BAHUSA IPOHM3BOAHON At HAXOXKIGHHS HAMIYYINEro peIIcHUS B
OpHKIAgHBIX 2ajayax. BTopas npousBomHasd, €€ TeoMEeTpUYecKHi H (Qu3MUecKMil CMBICI.
Haxoxaenne cKopocTi A7 mporecca, 3aJaHHore GopMynoi H rpadukoM.

IlepeooGpasznan u HHTerpaji. IIpuMeHeHre ONpeAENCHHOTO HHTETPANa JUIT HAXOMICHUI
mIowmany kpusonuHelinol Tpaneunn. Popmyna Heroroma—Jleiibmuna. Ilpumepsl npuMeHeHHs
HHTErpana B JU3HKE H TE€OMETPHH.

Ilpaxmuveckue 3anamun

Yucnopas — MOCIEAOBATENBHOCTh,  CIOCOOBI €€ 3aJaHWs,  BRMHCICHHS  WICHOB
nocnenosareneHocTH. [lpemen mocnenosarensHOCTH. beckomeuno yOBIBalOIMAd reOMETpHYECKAs
Tporpeccus.

[TpouzeoaHas: MEXaHHICCKUH U T€OMETPHYECKUH CMBICI IPOM3BOAHOMN,

Vpaenenne xacaTenbHON B obmem Buge. [IpaBuna u dopMmynsl gudbepernupoBanus,
tabmvia UpOM3BOAHBIX ANeMeHTapHEIX (yHkuwi. Hecnenopanme ¢QyHKOMH € IOMOIIBIO
npomssoguoii. Haxoknenne HamOONblIero, HaUMEHBINErO 3HAYECHWS U IKCTPEMANBHBIX 3HAYCHUH
(YHKIMH.

Uarerpan u mepeoobpasuas. Teopema Hrroroma—IJleliOnuna. [IpumeneHne uaTerpana K
BLIMUCICHHIO (DH3UYECKHX BETHUHH U TLTOINAIEH.

YPABHEHUA H HEPABEHCTBA

YpapHeHHA H CHCTEMBbI YpaBHeHHH. PanuoHansHpe, HppalloHATIBHBIE, TOKA3ATEILHEE H
TPUTOHOMETPUIECKHE YDABHEHHA U CHCTEMBI.

PapHOCHNBHOCTD YpaBHEHUH, HEPABEHCTB, CHCTEM.

OcHoBHBIE NpHeMBl HX pEIOeHMA (pasjioKEHHE HA MHOXHTENIH, BBEICHHE HOBBIX
HEH3BECTHBIX, MIOJICTAHOBKa, Tpaduycckuii MeTox).

Hepapencraa. PauyoHaneHee, HppallMOHANEHEIE, [0KA3ATENLHBIC H MPUZOHOMEMPUHECKUE
HepaBeHcTBa. OCHOBHBIE NPHEMBI HX DEIICHHS.

Hcenonszopapue cBoiicte H rpadukoB (yHKOHA NpH pewreHHd ypaBHEHMH H
HepaBeHCTB. MeTon UATepBanoB. M3o0paxkenne Ha KOOPAUHATHON NIOCKOCTH MHOXECTRA PEIOICHHN
YPaBHEHHUI ¥ HEPABEHCTB C JIBYMA NEPEMEHHBIMH H X CHCTEM.

Hpuxnadneie 3a0a4u

[MpumeHenne MATEMATHYECKUX METOIOB UL PEIICHUS COZEPKATENbHBIX 3334 U3 Pa3NUYHKIX
obnacreil HayKH U IPaKTHKH.

HHTepmpeTalus pe3yabTaTa, y4eT PEeanbHbIX OTpaHHICHHI.

IIpakmuueckue 3auamus

Kopuu ypasHeHul. PaBHocunsBoOCTE ypaBaeHui. [IpeoOpazosanue ypapHeHuit.

OcHoBHBIE TpUeMEL pelllcHUs ypaBHEHHH. Pelllerie cucTeM ypaBHEHHI.

UcnonnzoBanue cBOHCTB U rpatKoB (hYHKIHEA IIA pelIeHns YPABHEHMI U HECPABEHCTB.

KOMBUHATOPHKA, CTATUCTHKA U TEOPHS BEPOATHOCTEN
DNeMEHTHI KOMONMHATOPHKHA

QOcHOBHBEIE MOHATHS KOMOMHATOpMKH. 3agaust Ha I[OACYET 4YHCIA pasMeENeHHiE,
HEpecTaHOBOK, coveTaHui. PemieHue 3ama4 Ha nepebop BapuanToB. Qopmyna GmHoma HeroToHa.
CroiicTea GuHOMIHANBHBIX K03(duuuenTos. TpeyronsHuk Ilackans.
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JJIeMeHTbl TCOPHH BepOSTHOCTEHH

CobpTHe, BREpOSTHOCTH COOBITHA, CIOKEHHME U YMHOXeHHE BeposTHOCTeH. [fonamue o
Hezasucumocmu coboimutl. /fuckpemnan ciyHaiinas 6eruduna, 3akoH ee pacnpedenenus. HJucrosvie
Xapaxmepucmurxyu Ouckpemuol cayuaiinoi eeaudunvt. Ilonamue o0 3axone 6oavuiux yucen.

JeMeHTEI MATEMATHIECKOH CTATHCTHKH

Ipencrapnenne AaHHBIX (TAaONMMOBI, AUarpaMMel, rpaduKi), 2eHeparbHAS COGOKYRHOCHIb,
svibopra, cpedunee apugmemuueckoe, Mmeouana. [lowamue 0 3a0auax mamemMamuyeckoil
CIAamUCMUKIL.

Petuenue npaxmuyeckux 3a0a4 ¢ NPUMEHEHUEM 6EPOAMHOCIHbLIX MEMG008.

Ipaxkmuyeckue 3auamun
Hcropus paspurhs KOMOHWHATOPHKH, TEOPHH BEPOSTHOCTEH W CTATHCTHKA B HX POJb B

pasnuaEeiX  cepax UeMOBEUECKOH >KU3HENEesITe/lIHOCTH. [IpaBumna komOmHaTopiku. Pememue
KOMOWHATOPHEIX 3a7ad. PasMelenus, coueTaus ¥ nepecTauoBku. buaoM He0TOHA B TPEYTOIBHHK

[Tackand. [TpuknagHple 3axa4u.

Knaccudeckoe onpenencHUe BEPOATHOCTH, CBOHCTBA BEPOATHOCTEH, TeopeMa O cyMMe
BepogTHOocTel. BrrmcneHwe BepogTHocTel. [lpuknammeie 3agauu. llpencTarneHne HYHCIOBBIX
maHHbX. [[pUKIagHbIe 3a0a4H.

FEOMETPHA
Ilpambie u naockocmu 6 npocmpancmee

BzauMHOEC pacloNOXEHHE IOBYX NPAMEIX B UpOCTpaRcTBe. [lapannensHocTh NHpaMol
nockoctd. [lapannensHocTe  1mockocTed. IIepIeHOMKYIIPHOCTh IpsSMOM U IUTOCKOCTH.
Ilepnesaukynsp B HAKIOHHAS. YIOX MEXJQY IpAMOA M INIOCKOCTBIO. JIByrpamHbNl yrom Yroa

MEXKIY ITIOCKOCTAMHE. [lepneHAMKyIIpHOCTD IBYX MNOCKOCTEHH,
['ecomerpuueckre mpeoOpa3’oBaHMs NPOCTPAHCTBA: MApAJUICTBHBIA IIEPEHOC, CHMMETpUS

OTHOCUTENBHO MIIOCKOCTH.
[lapamnensHoe npoexrupopanue. [lrowjaoes opmozonansnoil npoexyuu. H306paxkeHne

IIPOCTPAHCTBCHHLIX (PHUIYD.
MHOTrOrpaHHHKH

Bepuinael, pebpa, rpaHn MHOTOrpaHHEKA. Pazeepmxa. Muozozpanuvie yeavi. Buinyxiavie
muozoepannuku. Teopema Jinepa.

Ipusma. [IpsimMast 1 naronnas upasma. [lpapunsHas npusma, [lapannenenunen. Kyo6.

IMapamuga. [IpapuneHas nupamuia. Yceuennas nupaMuaa. Terpasap.

Cummerpun B Kybe, B mapatienenuIese, B IPHIME U THpaMUE.

Ceuerus Ky0a, IPH3MEI U IHEpaMUIEL

Ipencrapnenne O MPaBHNBHBIX MHOTOTpaHHHKAX {TeTpasape, KyOe, OKTasape, JoaeKadape H
HKOCa3Ipe).

Tenan MOBEPXHOCTH BpARIICHH A

mmugp v KomHyc. YceueHHBIH KoHyc. OcHOBaHHE, BBICOTA, OOKOBasT IOBEPXHOCTE,
obpasyromas, paseeprka. (JceBble ceueHUS ¥ CEUEHMS, apallleIbHbIe OCHOBAHUIO.
[[ap » cepa, ux ceuennd. KacatenpHasd IOCKOCTE K chepe.

H3mepeHusi B reoMeTpUH
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O65eM 1 ero usMepenue. Uarerpansaas gopmyna odbema.
Popmynel 00reMa Kyba, IpAMOYTONBHOrQ NapaieNenuneNa, Mpyu3Mel, HHIHHEAPa. DOopMYIEL
oObema nupamMuIBl M KoHyca. QPOpMyNBl NIIOIAAN MOBEPXHOCTEH NMUMUHAPAa B KOHyca. DopMysl

ofbeMa mapa u moinaau chepst.
[Tomobue Ten. OTHOIMCHNA ILIOINAACH TOBEPXHOCTEH 1 00REMOB MOJOOHEBIX TEN.

Koopmma’rm H BEKTOPBI

IIpsMoyTonbHas (IEKapTOBA) CHCTEMA KOOpAMHAT B IpocTpaHcTBe, DopMmyna pacCTOAHHA
MEKAY ABYMS TOUKAMH. Y paBueHHs cepPhl, nIOCKOCHMU U NPAMOM.

Bekropsl. Moaynek BexkTopa. PaBeHCTBO BekTOpoB. CIOXKEHHE BEKTOPOB. YMHOXKCHUE
BEKTOpa Ha HHCIO. PazsloeHHe BEeKTOpa IO HAllpaBJICHUSAM. YTOI MEXIy IBYMS BEKTODAMH.
[Ipoexuwms BexTOpa Ha ochb, Koopaunars: BexTopa. CKaIIpHOE IPOU3BEICHHE BEKTOPOE.

Hcnonp3oBaHUe KOOPOMHAT M BEKTOPOB MPH PElICHHM MaTeMATHIECKAX H IIPHKIATHBIX
3agad.

Hpaxkmuveckue 3aHAmMUA

[Ipu3HaKH R3AaUMHOTO pPAacNONOKEHHA MpPSMBIX. Yron MEXKOY NOpAMBIMH. BiauMHOoe
PAacTIONIOKEHNE NPAMEIX K IDIOCKOCTel. [lepeHIuKynap W HAKIOHHAA K IUIOCKOCTH. ¥TON MEXKIY
NpsAMOH K TIIOCKOCTBHIO. T€OpeMEl O B3aWMHOM DAaclOJIOKEHAW MpAMOM U MIOCKOCTH. TeopeMa o
TPEeX HePIEeHANKYIAPaX.

IIpu3HaKy H CBOMCTIBA HApAIEIBHBIX H IIEPIEHAMKYISIPHBIX INIOCKocTel. PaccrosHue ot
TOYKH OO IUIOCKOCTH, OT NPAMOH [0 MNIOCKOCTH, DAcCTOSHHE MEXNY [UIOCKOCTAMH, MEXIY
CKPEIIUBAIOIMUMHCS MPAMBIMHE, MEXAY IPOU3BOJILHEIMEA (GUTypaMu B IPOCTPAHCTERE. '

INapayteqpHOE NPOCKTHPOBAHHE M €r0 CBOHCTBA. Teopema o nrowjadu opmooHARbHOU
Hpoexyuu MHO20Y20abHUKA. B3aAMHOE PACIIONOKEHNE IPOCTPAHCTEEHHAIX QHTYD.

Pasnuudele  Bufkl  MHOrorpamsukoB, Mx  msoOpaxkerHus. CedeHHs, paszBepTKM
MHOTOrpadHukoB. IInomans mosepxHocTH. Buapl cuMmMerpuii B mpoctpanctse. CHMMETPHS Tel
BpaIneHs 1 MHOTOTPAaHHUKOB. Barucnenue mnomane u o0bpeMOB.

Bekroper. [ekictBua ¢ BekropaMm. JlexaproBa cHcTeMa KOOD/AMHAT B MPOCTPAHCTBE.
VpaBHEHHE OKPYXKHOCTH, Cepsl, NIOCKocTH, PaccTognne Mexy Toukamu. JJeHCTBHS ¢ BEKTOPaMH,
3alaHHBIMA KOOpANHATaMH. CKalApHOe MPOH3BEAEHHE BEKTOPOB. BEeKTOPHOS YpaBHENHE MPAMO 1
IIOCKOCTH. MCIoNBE30BaHAE BEKTOPOB IIPH JI0KA3aTENBCTBE TEOPEM CTEPEOMETPHH.

IIpavepHBIe TeMbl pedepaTos (AOKJIAA0B), HHIHBAAYAILHLIX NPOEKTOB

* HenpepeeHble ApoOH.

s [Iprvenenne CIOKHBIX MPONCHTOB B IKOHOMHYECKHX pacdeTax.
» [lapannensHoe IpoeKTHPOBAHHKE.

« CpeHue 3Ha9CHUS M UX IPUMEHEHHE B CTATHCTHKE.

» BexTopHOE 33aHHe MPAMBIX H [DIOCKOCTEH B IPOCTPAHCTERE.
* Clo:eHHe TapMOHNYECKHX KoneOanmi.

* I'padHdeckoe pelleHAe YpaBHEHUHA H HEPABSHCTE.

» [IpaBrisibie ¥ MONYIPABUNBHEIE MHOTOTPAHHUKH.

» Konuueckne cedeHns B HX IPUMCHEHAE B TEXHHUKE.

* [Tousarue auddepeHIHana 1 ero NpUnoKeHHs.

+ CxeMBI IOBTOPHBIX UCTILITaHUH BepHyum.
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2. TEMATHYECKOE INTAHUPOBAHHE

TIpu peamusanyu cofepxanug odmeoOpasopaTensHON yueOHoH auciMmHEel «MaTeMaTHKay
B npepenax ocpoenus OIIOII CIIO ma 6ase ocHOBHOTC 0OmEro o0pa3oBaHHA C NMOTYUSCHHEM
cpemuero obmero obpazosanus (II[ICC3) MaxcuManbHas yuebmas Harpyzka o0ydalommxcd
COCTABIAET:
no cueransaoctsM CIO mexunuseckozo npogunn
— Makcumanenas yaeOnad Harpyska - 252 4daca, U3 HHX:
— ayauropHas (o0s3aTelbHAad) Harpyska oOyuaromuxcs, BKIIOYad MPAKTHUECKUE 3aHSITHSI, —
234 yacos.

Qonem yueOHol NHCUHIUIHHEBI M BHALI y9e0H0M patoThl

Tabmuna 2.1 - Buasl yuebHol paboThl ¢ 00HEMOM HaC0B

Buja yuebnoii paforni Obves uacos
MakcuMaNbH2HA yue(HAS HATPY3Ka (BCero) 351
QbazaTenbHasa ayaHToOpRanA y4ebHas Harpyska (Bcero) 234
ITpakTuYeckue 3aHATHA 20
CamocTonTensHaa pabora ofy4awlnerocs (Beero) 117
Hmozogan ammecmayus 8 hopme Ix3amena
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2.1 TemaTHueckuil niay

Tabmuma 2.1.1 - TemaTudeckuii nnan U cogepxanue yuebHoM pucrummunsl «MateMaTrkay

HaumeHoBaHHA pa3aciioR N TEM

Conepxanue y4eOHOTO MaTepnana, naGopaTopHele paGoTHI H MPaKTHYeCKHe 3AHATHS,
caMocToaTeLHas paboTa obysanmxcs

0O01eM qacos

¥YposeHn
OCROCHHS

2

4

Beeaenue

MaTtemaTtika B HayKe, TEXHHKE, 3IKOHOMHEKe, HH@OPM&HHOHHL[X TEXHONOIMAX H

npakTvueckoit jestensnocTd., lemM W 3an0auM M3yueHHS MATEMaTHKH TPH OCBOCHWH
npodieccuit CI10 n cneunansHocted CI1O,

2

Pazaen 1. Anrefipa

52

Tema 1.1 PazeutHe DOHSTHA 0 UHCNe

Copep:xkanne yaebHoro MaTepuana

10

ueJ'lbIB " paunona.nbm,le YHCIA. ﬂeﬁCTBHTCJIbHLle HHUCHA. l'[puﬁnmxeﬁm,:e BEIMHCTeHNA.
KoMnnekcasie uucna.

CamocToatennhad pafioTa ofyuaomnxes
IMoproToBka HHPOPMALUHOHHOTO cOOOLIEHHS, Hanucanue pedepara B T.u. ¢ [TOMOLILEO
MynsTHMEAHIHOH xoMneloTepHOH nporpammel PowerPoint

Tema 1.2 Kopuu, crenenn u torapngmsl

ConepixaHie y4eGHOT0 MATEPAATA

28

Kopau u crereHn. KopHH HaTypansHOH CTENEHE N3 YUCHa U HX CBOHCTBA.

CTeneHH ¢ palHOHANBEHBIMH NOKa3aTeNAMM, WX CBOHCTBA. CTeneHd ¢ AEHCTBHTENLHLIMH
nokazatesMu. CeolicTBa CTENeHH ¢ AeHCTBUTENBHBIM noKazaTenes. Jlorapupm. Jlorapidm
ypcaa. OCHOBHOE NOTapHpMUIECKOS TOWKAECTBO, JJeCATHUHLIE H HATYPANLHEIE JTOTapHpMEL,
Ipapuna peticteuit c¢ norapupmamn I[lepexox k woBomy ochoBanuio. FlpeofpazoraHue
anreOpameckux  beipaxeruii, [IpeoBpazopaHue  paUMOHANLHBIX, WPPALMOHATBHBIX
CTENEHHLEX, TIOKA3aTENBHLIX M 10rapu(iMUIeCKiX BoIpaKeHHIL

Mpaxrrueckoe saHaTne Nel. Apudmeriaeckne neiCTBHE Ha TACTAMH, HAXOXKICHHE
NpHOIHKEHHBIX SHAYCHHH BEAHUMH K NIOrPEUIHOCTEH BelYHCICHRH (abcomoTHOH U
OTHOCHTENBHOW), CpaBHEHHE YUCIIORRIX BhipaceHuil. BoYMCIeH e H CPaBHEHHE KOPHEiL.
BEIMOHEHHE PACUETOB ¢ paadkanamy. PelieHse UppalioHANbHBX YpaBHEHHH.
Haxoxaenue aHaueHult cTeneneii ¢ palMOHATBHBIMY NTOKa3aTeNaMK. CpaBHEHHe CTeleHe .

IIpeobpasosanua BeIpOKEHHN, COMEPKAWLMX cTeneHy. PelleHHe NoKa3aTeNbHblX YPaBHEHHIA.
PeleHue NpUKIaIHbLIX 38134,

IIpakTHueckoe 3anaTHe Ne 2. HaxoxmeHue 3HaueHMi norapudma no npoH3EQisHOMY
ocHoRaHmo. [TepeXxo/1 0T 0AHOTO OCHOBAHHA K JpYromy. BEIUHCTEeHHEe ¥ cpaBHeHHE
Aorapudpmor. JlorapudmMuporasue 1 IOTCHUMPOBAHKE BhIpaxenuit, [Ipubamxen e
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BEIYMHUCICHHA H PCITCHAA NPUKNRATHLIX 3a0a1. Peinenue norapml)mmecxm( ypaBHeH}u‘—i.

CamMocToATeIbHAA pab0oTa 00yIAIDMIHXCA _
IMonarotoeka MHbopManuoHHoro coolilleHMA, HamlMcaHue pedepaTd B T.4. € MOMOLIBIO
MyJAbTHMEIMAHOH KOMTNBIOTEpHOH MporpamMmel PowerPoint

11

Pazaen 2, OcHOBBLI TPETOHOMETPHH 40

Tema 2.1 OcHOBHBIE NOHATHA Copepxanue yyeuoro maTepuana 10

Panuannad mepa yrna. Bpamartennroe ApikeHHe, CHHYC, KOCHHYC, TAHMeHC M KOTAHTEHC

YHCna.
Tema 2.2 OcHOBHBIE Cogepxaxue yueGHOro marepuana 8
TPUroHOMeTpHYeCKNEe TORICCTRA

GopMynsl npueeAcHusn. TopMynel cnoxenus. PopMynbl yasoeHnA. opMyIbl NONOBHHHOTO

Y.
Tema 2.3 IIpeoGpazopaHus MpocTeRUIHX Coaepxane yueGHoro marepuana 13
TPHrOHOMETPHYECKHX BblpaxKeHHH

Tpeofpa3osatue CYMMbI TPUFOHOMETpIUECKHX (YRKIMI B NPOU3IBENSHHE U NPOHIBEISHN

B CymMy, Beipaxesue TPUrOHOMETpHUECKMX (YHKIMHA uepel TAHTMEHC TNOJOBHHHOTO

ApryMeHTa. IpocTefiniue TPHIOHOMETPHYECKHE YpaBHEHR. IIpocrekimne

TPUTOHOMETPHUECKHE HepaBeHeTea. OBpaTHbIe TPUIOHOMeTpHUYeckre QYHKUMN. APKCHHYC,

apKKOCHHYC, apKTaHTEHC.

IMpaxTateckoe 3auaTue Ne3,

PaHaHHEBI{ METOX H3MEPEHHS YINOB BPAILEHHA M CBA3B ¢ rpalyCHOH Mepoi.

IlpakTH4ecKos 3anaTHe Ned,

OCHOBHBIE ~ TPUNOHOMETPHUECKME  TOMAECTRA, (OPMYNB  CJIOMEHHs, YABOGHMI,

npeo0paspBaHHe CyMMbl TPDHTOHOMETPHIESCKHX QYHKUWE B NpoM3BeacHue, npeodbpasopaiue

NpoM3BEAEHUA TPHTOHOMETPHIECKHX byHKUTH B CYMMYIO Ipocrefiune

TPHTOHOMETPHIECKHE YPABHEHHS K HEPAREHCTRA.

IlpakTHuYecKOR 3aRATHCNES,

O6paTible TPUTOHOMETPHYECKHE QYHKUMH; 8pKCHHYC, SPKKOCHHYC, apKTAHIeHC.

CamocvonTenbHad pafora obyuanmmuxes 9

[logreroska nHbOPMALMOHHOrO cooblleHHA, Hamucauwe pedepara B T.4. ¢ MOMOILIO

MYJIBTHMELNHHOM KoMNbiOTepHOH MporpaMmel PowerPoint

Pazaen 3. @yHKOHE, BX CBOHCTEA W rpadgHKA 33
Tema 3.1 OcHOBHEIC NOHATUA Copepxanne yueGHOro MaTepHana 14

Oyukuuy. Obnacts onpefenenus U MROXecTeo 3HaueHHH. [padnk dyHkM, mocTpoeHue
rpadukos  (yHKLMH, 3aAaHHBIX  pasiHuHbimm  cmocobamu.  Csolictea  dyHKUuM
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MOHOTOHHOCTb, YETHOCTh, HEUETHOCTh, OrPAHHUEHHOCTh, NEPHOAWMHOCTE. [IpoMexyTKn
BO3pacTaHua M yOBIBaHMA, HaWOONbillee M HAMMEHBINEE 3HAMEHHA, TOYKHM IKCTpEMyMd.
Ipadimeckas uuTepnperauus. IlpuMepb! (YHKIHMOHANBHBIX 3aBMCHMOCTSH B pealbHbIX
pOLEcEax H ABIeHUsX. Apubmeriueckue onepaiunn haj qyHxunamu. CnoxHas dyHKLEA
(xomnosuuus), Tlouwarue o HenpepsisHocTH ¢GyHknuu. OOpatHbte ¢yHkunH. O61acTh
orpeneneHna 1 obnacTh sEaeHul obpathoil gpynkunu. I'padur obparHolt dyHKIMM.
Onpeaenennsa hyHxuni, Ux cBolicTea U rpadukm.

Tema 3.2 CTeneHHbIg, MOKA3ATENRHLIE, Copepanne y4eOHOTO MaTepHaaa 4
JorapnpmuuccKue 1
TpPHroHOMeTpHYecKHe GYHKUHMH. IIpeo6pazosanua rpaduxos. [lapannentHelfl mepeHoc, CHUMMETPHA OTHOCHTENBHO oceH
O6paTHble TPHIOHOMETPHUCCKAG KOODAMHAT M CHMMETPHA OTHOCHTENLHO Hayala KOODAHMHAT, CHMMETPHS OTHOCHTCNBHO
pyHxuun NpPAMO# ¥ = X, PACTAXKCHUS H CIKATUE BAONEL occH KoopaHHAT.
IIpakTyuecKkoe 3aHATHE No6.
IMpumepsl 3aBUCHMOCTEH MeXTy TNepeMeHHBMH B pPealibHLIX NpOoLeccaX W3 CMEXHBIX
aucuumnnd.  Oupenenesnne dyuxunit. IlocTpoesme U uTeHue TpadMKOB  HyHKUMI.
Heenepopanye dyHxumn, CpolictBa nuHeHHOH, KBanpaTHYHOH, KyCOYHO-IMHERHOH WH
Apobuo-nuHeliHolt (ynkumit. Henpepuieusie n nepuoauueckue $yuxnpn, CeoficTea H
rpafHKM cHHyca, KOCHHYCA, TAHTeHCa K koTaHreHca. OOpaTHElE (QYHKINH H HX rpaHKH.
ObparHbie TpHrokomeTpirieckue ¢yuknud. Ilpeobpaszosanma rpaduka  §yHKUMH.
lapmonuteckue koneOGanua. Ilpuknapsvle 3agaun. [lokazaTensHele, norapu¢mudeckue,
TPUTOHOMETPHYECKHE YPABHEHNA W HEPABEHCTRA, _ o
CamocrosTenbaan padora obyqawmuxcs 15
Toaroroeka uH(pOpMauMoHHOTO cooblieHusA, HanucaHue pedepaTa B T.4. C IOMOUIBIO
MYJIBTHMEAHITHOI KOMIBIOTEPHOH IporpaMMsl PowerPoint
Pasnen 4. Hauana MaTeMaTHYECKOT0 aHaj 1434 65
Tema 4.1 IocneaoraTeNBHOCTH Cogepacanue y4ebuoro maTepuana 6
Tocnenosatensuocti. Crocoln 3a1aHuA U CBOMCTBA YHCIOBLIX NOCIENOBATERLHOCTEH.
ITowaTHe © fnpeaene nocnenoparenbHocTd. CyluecTBOBaHHE Ipedena MOHOTOHHOH
OIpaHH4eHHON NTOCNeAoBaTeNsHOCTH. CyMMHPOBAHHE NOCNCOOBATENLHOCTEH. beckoHeuHo
yOLIBAIOIAA reOMETPHYECKAS NPOIPECCU U 8¢ CYMMA.
Tema 4.2 [Ipouseoanas Copepcanne y4eGHOr0 MATEPHANA 18

[Ipouszeoauan, Ilouate o npoussonuoH (yHKIME, ¢ TeOMETPUYSCKHH W dU3UYeCKHUid
CMBICI. YpaBHEHHE KacaTelbHOH k rpaduky dyHkuuu. [IpousBogHble CYMMEI, PasHOCTH,
MPOU3BENEHNA, YACTHLIE. IIPOM3BONHEIE OCHOBHEIX 3eMEHTAPHBIX $yHKUMH. [IpuMeHeHHS
HpPOU3BORHOH K HCCNenoBaHuio odyHkumuii M noctpocHury rpadukos. [lpowmsBognbie
obpaTHOH QYHKUMM B KOMRO3HLMH QYHKIWH, [TpuMeprl HCIONB30BAHMA TPOM3BOIHON WIS
HAXOKICHNUA HAWAYYIICrD PEHICHHSI B IPHKNTAAHBIX 33[3a93X B'ropaﬂ NPOH3BOAHAA, £
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reoMeTpudeckiil B QusHueckuit cmulcn. HaxoxmeHHe ¢kopocTH ANA mpoliecca, 3ajaHHoro
JopMynoii n rpadikoM.

Hpakruueckoe 3auaTHe No7, :

UkcnoBas  NOCNENORATENBHOCTB, CHOCOBBI € 3aJaHMA, BLIMHCNEHHS  WIEHOB
nocnenoBatensbHocTH.  [Ipejgen nocneaoBaTensHOCTH.  BeckoHeuno  yObIBamomas
TEOMETPHUECKaA Mporpeccua. IIpOM3BOAHAA: MEXaHHUCCKHM M PEOMETPHYECKHE CMBICH
NpOH3BONHOH. YpaeHeHnue kacatesibHoH B oOmem Bume. Ilpasuna u  dopmynsl
nuhdepennyposatis, Tabnuua nNpOM3BOAHBIX INMeMeHTapHuX  (yrkuuii, Hocnenosaune
(YHKIMY ¢ MOMOLIBI0 Npou3BoAHOR. HaxoxaeHue HanbONLINEr0, HAWMEHBLIETO 3HAUCHUS U
IKCTPEMANLHBIX 3HaueHAH hyHKIHN.

Tema 4.3 HuTerpan u ero npHMeHeHHE

Conepxanne yqeGHoro Marepraana 15
[lepeooBpazsas u uuTerpan. IlpuMeHenue ONpeneIEHHOrO UHTErPANA AN HAXOKISHHA
mwromwany  KpueonuHeiiHoR tpamenuu. ©opmyna HutoTona—JeliGunna.  Tlpumeps
NPHMEHEHHA HHTErpana B GU3MKe M TeOMeTPHH,
IIpakTHueckoe 3aHATHE Ne§.
Hurterpan n nepscobpasHad. Teopema Hewrona—Jleiibuuna. [MpuMmeneHne uHTErpana K
BbIYHCACHHIO DU3HYECKHUX BENMUKH U LIowaneH.
CamMocToaTensHasn paGora ofytalouxcs 26
Tloaroteska uudopmauuonHore cooBblueHus, HanucaHde pedepara B T4. ¢ IOMOIOLIO
MyJAbTHMEIMHHON KOMNBIOTEpHOH nporpaMMel PowerPoint
Pazfen 5. YpapHeHHSA H HepaBeHCTBA 25
Tema 5.1 ¥paBHeHUS H CHCTEMBI Cogep:xanne y4eGHOro MaTepuala 6
YpaBHeHHid,
YpaBHeHHd M CHCTEMB! YpaBHeHmit. PanuvonansHele, uppatiioRalsHbIC, MOKA3aTEMBHEIC U
TPHTOHOMETPHUCCKUE YPABHEHMA M CHCTEMEBl. PAaBHOCHWIBHOCTL YPABHEHMIA, HEPABCHCTE,
cucTeM. OCHOBHBIE NPHEMBI HX pelleHHA (DasnoyKeHHE HA MHOMHTENH, BBELCHHE HOBBIX
HEH3BECTHBIX, TIOICTAHOBKA, MpAdUIeCKUE METOL).
Tema 5.2 HepaseHcTBa Cogepaxanue yueGHOrO MaTepuana 14

Hepaeencrpa. PaupoHanbible, MppalMOHANBHEIE, TIOKA3ATENBHBIE H TPUrOHOMETPUUYECKHE
HepaseHcTBA. OCHOBHBIE NpHEMBl MX pelueHusa. Honmonbiosanwe CBOUCTE M rpaduixoR
GbyHELHMI MpH PelICHHH YpaBHERWIH W HepaBeHCTE. Meron wartepeanoe. Hzobpakenue Ha
KOOpDAMHATHOH [UIOCKOCTH MHOMECTBA pelleHNH ypagHeHMl M HEepaBeHCcTB ¢ ABYMA
MEPEMEHHBIMH U HX CHCTEM. HpHKHaILHb[E 3aga4qH. ﬂpHMﬁHSHHC MaTeMaTHUIeCKHX METOA0B
ANA pEMIEHWA CONEPHATENBLHLIX 3384 N3 Pa3AHYHbIX obnacreit HaYKH H MPaKTHKH.
HurepnpeTaltus pe3yibTaTa, YUeT peaibHblX orpaHudeHuH.

IlpakTHyeckoe 2aHaTHE Ne9.
KopHu ypasHeHuWid. PaBHOCHABHOCTE ypaBHeHUH. [Ipeobpazosanue ypasHeHHH. OCHOBHbIE
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npueMsl pelileHus ypasHeHd. Pewlenue cuctem ypaBHenui. Mcnosnnzosanve CBOMCTE M
rpatdukor GYHKUWIA T4 pellieHHd YpaBHERUH M HEPABEHCTR,
CamocroareibHas paboTa ofydamnumxcs 5
Tonroroeka HHGopMalMOHHOTe cocblueHHd, Hanncadue pedepata B TM. ¢ MOMOIIBIO
MyJbTHMeniiHol KomnbloTepHoil nporpammel PowerPoint
Pazaen 6. KomGHKaTopHKAa, 3JieMeHTHI TEOPHEH BEPOATHOCTH H MATEMATHUECKO] 40
CTATHCTHKH
Tema 6.1 DaeMeHTh KOMOHHATOPUKH Coaepixanne yuebHOro MaTepHaa 12
OcCHOBHBIE MOHMATYA KOMOWHATOPMKH. 3afauM Ha TOACHET MWCNA  PasMCUICHHM, 2
NEPECTAHOBOK, coueTaHuil. Pewense 3amau Ha nepebop BaphaHToB. (PopMyna OuHOMa
Heioroua. CrolicTBa SuHOMHHANBHBEIX ko3dduuerToB. Tpeyronsauk ITackans.
Tema 6.2 Dnementhl TeOpHH BepoaTHocTi | Coaepxanie yuedHoro marepnana 8
CobriTie, BEpOATHOCTE COOBITHA, CNOMEHHE WU YMHOXEHUE BeposaTHOCTeH. [lonATnHe © 2
HezaBHCHMOCTH coObITHEL. [uckpeTHad ciyyaiinad BeMUKMHA, 3aKOH €€ PACcIpeASnenus,
Yuenosnie XapakTEPUCTHKK AMCKpeTHol ciywalinoi senuunae. [ToHaTHe ¢ 3aKoHE BONMBIINX
yucen. [lpeacTaBnenne paHHbIX  (TaGriulps, AMArpaMMbl, CpaQMKH), TeHEPalbHAs
COBOKYIHOCTS, BRIOOPKA, cpeiHee apH(IMETHUECKOE, MEIMAHA.
Tema 6.3 JnemMeHTH MaTeMaTHYECKOIH Coaepsrarue yMeGHOTO MaTepHana 4
CTATHCTHKH
Ipeacrapnenye AaHHLIX (TabMMIEL), Auarpammbl, Tpaduky), reHepansHas COBOKYNHOCTE, 2
Bpi0opka, cpenHee apubpMeTHyeckoe, menuada. Ilouarve o 33faYax MaTeMaTHuECKO#
CTATUCTHXM, PelleHne NpakTHYECKUX 38884 ¢ NPUMEHESHHEM REPOSTHOCTHRIX METCIOR.
ITpaxTH4eckoe 3aHsaTHE Neld. 3
Heropus pasBHTHS KOMOHHATOPHKH, TEOPHH BEPOATHOCTEH W CTATHCTWKHM H KX POJb B
pA3IHMHBIX  cepax denoBeveckoll kusHepesTenbHocTH. IlpaBuna  koMOHHATODHKH.
Pemwenre koMOHHaTOpHBIX 3afad. PasMelllenKs, coueTaHus H [EPecTAHOBKH. BuHOM
Hetotona 1 TpeyronbHuk Ilackans. [Ipuwxnagnmie sapauu. Knaccuueckoe onpefeneHue
BEPOATHOCTH, CBOMCTBA REPOATHOCTEH, TeopemMa O CyMMme BepoaTHOCTeH. Beluucnenue
BeposaTHocTefi. IlpuknagHele 3amavu. Ilpeactaenenue YHCIOBBIX AaHHbIX, TIpuUKanHbe
3aauu.
CamoctoareasHan padora ofyvyawwnxes I6
Noarotopka uAQOPMAUMOHHOTO coOOIMICHMI, HalHcaHWe pedepata B T.4. ¢ IOMOLIBIO
MYIBTHMEAWHHON KOMIRIOTEPHOIH nporpaMMer PowerPoint
Paznen 7. leomeTpus 94
Tema 7.1 [IpamMsbie 0 MIOCKOCTH B Conepaanue yueGHOro MaTeprana 20
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NnpocTpaHCTBe

BraumHOe pacloNOxeHHe ABYX OpAMBIX B IpocTpadctse. IlapannenbHOCTE MpAMOA |
mnockocTH. [lapannensHocTh mieckocTel. [leprnenaukynspHoCcTs NPAMOIL M IIOCKOCTH.
[Mepnenaukynsap 1 HAKIOHHAA. YTON MeX Ty NpAMOH H IUIOCKOCTRIO. JIBYTpaHHBIH yroa.
Yron Mexiy IOCKOCTAMH. IleplNeHAMKYNADHOCTB MABYX IUIOCKocTel. IeoMerpuueckue
npeo0pa3oBaHHA MPOCTPAHCTRA: MApA/UENbHBIH NEPEHOC, CHMMMETPUE OTHOCHTENLHO
WIOCKOCTH., [lapannensHoe npoexTHpesanue, [Inowa@Ae OPTOTOHANLHON TPOCKIMH.
H3obpaxkeHue NpOCTPAHCTBEHHEIX Uryp.

Tema 7.2 Muororpassukn Copep:ranne y4yeGHOT0 MaTepuana 10
Beplwnae, pebpa, rpaHd MHOIOTpaHHMKA. Pasgeprka. MHOrMOrpabHHbe yriet, Boiryioibte
mHororpantvkd. Teopema 3Binepa. [Mpusma. Tlpamas v sawionnan npuaMa. Ipasuntoasa
npusma, TNapamnenenuned. Ky6. Iupamuna. Tparuishas nupaMuia. YceueHHan MUpaMuia.

Terpasap. CummeTpuH B Kyle, B Napanenenunese, B npusme u mupamuge. CedeHns xyoa,
Npu3MH ¥ nupaMunbl. TIpeacrasaeHne o NpaBHIBHBIX MHOTOIPaHHHKAxX (TeTpa’ape, kybe,
OKTAdApe, JONEKasaApe U HKOCadApe).

Tema 7.3 Tena u nosepxuocti ppamenns | Coaepxauue ynefHoro MaTepuana il
Uunuuop W koHye, YceueHnwil koHyc., OCHOBaHHE, BBICOTA, OOKOBAN NOBEPXHOCTS,
obpasyloinad, pa3sepTka. OceBble cCeueHHA W ceueHus, NapanneibHule ochobaduwo. lap u
cthepa, HX ceueHud. KacaTenbHas IIQCKOCTh K chepe.

Tema 7.4 UsMepeHHN B reoMETPHH Cogepxanne yuelHoro maTepiana 12
Qb6beM W ero wimeperue. Murerpanbuas ¢dopmyna ofweMa. Qopmynan obpema kyba,
PAMOYTONBHONO Mapainenendnena, npusmel, wanuampa. Gopmynsl odbeMa NHPAMUABL H
KoHyca. DopMyNbl [IOWARKM MOBEPXHOCTEH WHIHHAPA U KoHyca. QopMyisl 00beMa WwWapa i
wiowagn chepel. Ilopobue Ten. OrHouleHHs mwiomaaeii moeepxHocTedl H oOBeMOB
nogobHeIx Ten.

Tema 7.5 KoopanHATHL H BEKTOPBI Cogepranme yHeOHOro MaTepHana 16

[pamoyronsHas (lekapToBa) CHCTEMA KOOPAMHAT B MPOCTpaHcTBe. DOpMyNia pacCTOAHHA
MeXAy ABYMA TO4UKAMH. YpaBrenus cdeprl, MNOCKOCTH W npamoil. Bexkropel. Momyie
sekropa. PapeHcTBO BekTOpoB. CnOXKeHHE BEKTOPOB. YMHOMEHME BEKTOPA HA YHMCIO.
Pasnoxenue EEKTOpa MO HANpaBieHMAM. YIOd Mexiay IByMs BekTopamH. Ilpoekums
BexTopa Ha ock. Keopawnate Bextopa. CranspHOoe NPOM3BEACHHE BEKTOPOB.
Hcenons3oBaHHe KOOPAWHAT U BEKTOPOB OpPH PEINCHMM MATEMATHYSCKHX M MPHKIAAHBIX
3ajay.

IlpakThHyeckoe 3ansaTHe Nell,
[IpM3HaKKH B3AMMHOTO DPACTIONOXKEHMA TIPAMBIX. YTod MeKTy MpAMBiMH. BsauMHoe
pachoAoKe e NPAMBIX U NnockocTei. TIeplenaukyaap ¥ HAKIIOHHAA K IUockocTd. Yron
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Mexay npaMolt U nAockocTEio. TeopeMel 0 B3IAUMHOM PACTIONOMEHHH NPAMOH H ILTOCKOCTH.
Teopema o TpeX NepHEHAKKYAAPAX.

INpuznaku U cBOHCTBA MApAIENBHBIX M NEPHNEHAUKYIAPHBIX ILTOCKOCTeH, Paceroanue ot
TOYKH /IO NNOCKOCTH, OT MpAMOHN A0 MIOCKOCTH, PACCTOAHKE MEKAY TUIOCKOCTAMH, MEXKAY
CKPEIHBAIOIIAMHCA OPAMEIMY, MEXTY NPOU3BONLHBIMU HIYPaMH B NIPOCTPAHCTBE.
[fapajtenbHOE MPOEKTIOpPOBAHHE H ero cBodicTBa. TeopeMa © IUIOINATM OPTOTOHAILHOH
NPOEKLIMKY MHOTOYTONbHUKA. B3alMHoe paclionoKeHHe MPOCTPAHCTBEHHBIX (YD,
Pasznmuumple  BuaAst  MHorerpansukoB. Hx  uiofpaweuns. CeueHua,  pasBepTHH
MHOTrorpaHHuKoB. [Inomans noeepxHocTH. BHabl cuMMeTpuii B pocTpaHeTe. CHMMeTPIA
TeN BPAlUCHAA M MHOrOTPAHHHKOB. BrluKcneHke nowaneil ¥ 00beMoB,

Bekvopel. JleficTeMA ¢ mekropamu. JekaproBa CHCTEMA KOODAMHAT B TPOCTPAHCTBE,
YpaBHeHHe OKPYXHOCTH, ¢epbi, mwnockocT. Pacctomnue mexny touxamu. [lelicTBua c
BEKTOpaMH, 3aJaHHBIMH KoOpAMHaTaMM. CrkalapHoe NpOM3BEAcHHEe BeKTOpPoB. BekTopHoe

YpaBHEHHE l'l'pf[l\-IOfI K maockocTd, Mcnonkzopaune BEKTOPOB IpH NOKA3ATENILCTBE TEOPEM
CTEPEOMETPHH,

CamocToRTeALHaA paGoTa ofyuaruuxca 32
lNMoaroreska uuopMamHoHHOTO CoOBMIEHMA, HalMcaHHe pedepaTa B T.U. ¢ TOMOIILID
MyJbTUMeIBHHON KOMITEIOTEpHOH nporpammel PowerPoint

MaxcumMannhan yuebaan (ayARTopHAs) HACPY3IKA 351

JUns XapaKTepUCTHKY YPOBHA OCBOCHHA yIeOHOI0 MaTEpHaNa HCTIONb3YIOTCS CASAYIONHe 0003HaAYSHIUS:

1 — 03HAKOMHUTETHHBIN (Y3HABAHMS PAHCE H3YICHHBIX O0OBEKTOB, CBOHCTE);
2 — penpOLyKTHBHBIA (BEIIOIHECHUE JESITEABHOCTU 110 00pa3ny, HHCTPYKITHY HITH 110/ PYKOBOACTBOM);

3

IIpO}Iy](THBHBIi:I (HH&HHPOB&HHG H CaMOCTOATCIBHOS  BRIICHHCHHES JCATCIBHOCTH, pPEIICHHE IIpOﬁJIeMHBD{ 3&1[3‘-1).

28




2.2 XapakTepueTHKA OCHOBHEBIX BHAOB YUeOHOH TeATEILHOCTH CTYACHTOR
Tatmma 2.2.1 - XapakTepucTka OCHOBHEIX BHJOB YUeOHOH AeATEIBHOCTH CTYAEHTOB

CogepixanHe o0y4enns

XapakTepHcTHKA OCHOBHBIX BHAOB JeTENILHOCTH CTYREHTOB
(H2 YpoBHe YueOHLIX AeilCTBIHi)

Beenenne

O3HakoMlIeHHE C POJIBH) MATEMATHKH B HAayKe, TEXHHKE, DJKOHOMHKE,
HH{(OPMALMOHHEIX TeXHOJIOTHAX H MPAKTHYECKOH ACATCABHOCTH.
O3HakoMJIEHHE ¢ LETIMH H 3anadame H3YYCHHA MATCMATHKH IIPH OCBOCHHH
npodeccuii CITO u cnennansHoctelt CIIO

AJITEBPA

Pa3BHTHE NOHATHSA 0 YHCIIE

Brmmonsenne apudMernyeckux aelicteuii Hax uynucmamu, coveras YCTHBle H
MTACBMEHHLIE MPHEMBI,

Haxoxpenre npUOMDKEHHBIX 3HAaueHHH BeAWIMH W OOrpeIlIHOCTEl
peruncieunit  (abcomotHofft W OTHOCHTENBHOH), CpaBHEHHE UHCIOBBIX
BBIpaskeHHI.

HaxoxneHue onGok B Npeo0pa3opaHuiX U BHUHCIEHHIX (OTHOCHTCA KO BCEM

NYHKTAM OpOTPaMMbl)

Kophn, cTenenn,
Jaorapudmel

O3HaKOMIIEHHE C [OHATHEM KOpHA w-H CTEMeHH, cBOMCTBaMM pajMKaNoB H
fIpaBURaAMH CpaBHEHYA KOPHEH.

QopMynHpoBaHHE CNpPEACICHHA KOPHA M CBOilCTE KopHeH. BuumcrneHHe M
CpaBHeHHEe KOpHEH, BHITONHEHHE MPHKUAKK 3HAUCHUA KOPHA.

[peoOpazoBatine YMCNORLIX M OYXBeHHBIX BBIDAKSHHHA, colepKalIUX
PaaVKAIEL

BuinonHeHue pacueroB no $opMynaM, coJepiKaliiM palHKAlbl, OCYIISCTBIAA
HeeOXOoAHMBIE MOACTAHOBKH H ITpeobpa3oBaHHs.

OrnpefiencHie pasHOCUNBHOCTH BHIPRKEHHH ¢ pajdkanaMi. Pemenwe
HPpalMOHANLHBIX YPaBHEHHUIH,

O3HAKOMIEHHE C NTOHATHEM CTEIISHH ¢ ACHCTBRTEIBHLIM ITOKA3aTCICM.
Haxowpenue  3HAUeHHH  CTErICHH, HCIONB3YA [IPH  HeoOXOIMMOCTH
HHCTPYMEHTANBHEIE CPENICTRA,

3aiKchIBAHKE KOPHA A-H CTENEHM B BHIC CTEIEHH ¢ ApoOHBIM NOKajaTeNneM H
HaoOopoT.

GopMmyanpoBaHKe cBOHCTB cTeneHel. BRUACIeHHE cTeneHeH ¢ pauHOHALHEIM
MoKa3aTeNeM, BLINOAHEHME INPHKUAKM 3HAUCHHA CTElEHH, CpaBHCHHE
cTencHe .

Ipeobpa3zoradue YHCAOBKIX M OYKBEHHBIX BbIpAXKEHHEL, CONEpMAIIHX CTEIICHH,
NpUMEHAA CBOHCTRA, PellleHHe MOKa3aTeNbHBIX YpaBHeHHH.

O3HakoMICHHE C MPHMEHEHHEM KopHeli H cTeneHell mnpH BEMYHCTEHHH
CPCAHHX, MEMEHMM OTPE3KA B «30J0TOM CCHCHHH». PelleHWE MpUKNagHBIX
33184 Ha CJIOIKHBIE MTPOLECHTH

ITpeoGpa3zopakue
anredpaHyecKHx
BEIpasKEHNH

Beinonsexue npeolpazosaHnii BelpaxeHyH, npuMeHeHre QopMyI, CBA3AHHBIX
CO CBOICTBAMU cTemeHel 1 torapugmon.

Onpegenenke  00nacTd  AONYCTUMBIX — 3HAuYeHHH  forapudMHgeckoro
BeIpaskeHAA. PeteHue JorapudMHYecKnx ypaBHE HH

OCHOBBI TPH'OHOMETPUH

OCHOBHLIE TIOHATHA

HayueHue pajuHaHHOr0 MeTOJa M3MEDEHHA YIJIOB BpAIIEHWA M HX CBA3H ¢
rpagycHoii Mepod. H3oOpaxeHue YIIIOB BpaleHHA HA OKPYXHOCTH,
COOTHECEHHE BEAMYHHE YINA ¢ er0 PaclioAoKeHHEM.

MopMynuposaHUe OTPefeNeHHH TPUIOHOMETPHHECKUX (YHKIHNA [ YTIIOB
IIOBOPOTA W OCTPBIX YLNIOR MPAMOYTOJIGHOFO TPEYCOMBHHKA H OOBACHEHHE HX
B3dMMOCBA3H

QcHoBHbIE [IpmeHeHHe OCHOBHBIX TPHIOHOMETPHHUECKMX TOXISCTE M BLIYHUCIEHHA
TPUTrOHOMETDPRYECKHE 3HaueHH TPHTOHOMETPHHECKHX HYHKUM [0 0MHOM W3 HIX

TORIECTEA

ITpecbpazopaHus H3yuenue OCHOBHBIX (OPpMYA TpUrOHOMETpHH: HOPMYTH  CHOXCHUA,
npocTei1HX YOBOCHEA, NpeobpazoBaHMs CYMMB TPHIOHOMETpHYECKHX (YHKUHA B
TPHIOHOMETPHICCKHX NpOH3IBCACHHE M [MPOM3IBEACHHA B CYMMY H NPHMCHEHHE NPH BRIYHCICHHYU
Bupamenm'i 3HAYEHHS TPHTOHOMETPHYECKOF) BRIDAMEHMA H YIIPOLICHHA E00.

O3HaKOMIICHHE €O CBOHCTBAMU CHMMETDHH TOYEK HAa eAMHHIHON OKpYKHOCTH
Y MPHMEHEHHUE WX I7A BLIBOAA HOPMYN MpHBEACHIS
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Mpocremuye
TPHFOHOMETPHTECKHE
YpaBHeHUS H HEPARERCMBH

Pewenue 0o QopMynaM u TPUCOHOMETPHUECKOMY KpPYCY [pOCTeHIInX
TPUTOHOMETPHIECKHUX YpaBHEHHUIH,

IMpumenenne oOUMX METOAOR pelieHH® ypaBHeHuii (OpuBegeHHE K
NHHEHHOMY, KBaAPaTHOMY, METOJ pPa3IoKeHHA HA MHOMHTENM, 3aMEHBE
nepeMeHHoi) NpH pellleHNA TPHIOHOMETPHYECKHX YPARHEHHIA

YMeHHe OTMEYaTh Ha KpPYre peLIeHHA NPOCTEHIINX TPHIOHOMETPHIECKHX
HEpPABEHCTB

ApKcHHYy¢C, APKKOCHHYC,
APKTAHIEHC YHCIA

O3HAKOMIIEHHE ¢ HOHATHEM OOPETHEIX TPHIOHOMETPHYECKUX QY HKLIMIA,
Hiyuenue onpeneicHuii apKcHHycd, apKKOCHHYCd, d4pKTAHIeHCA HCNa,
copMynupoBanue HX, WicOpaKeHHe HA eJUHUIHON OKpPYXHOCTH, MPUMEHEHHE
IpH PEILEHHH YPaBHeHHH

@®YHKIHHA, UX CBONCTBA U TPAOUKH

DydHKOHA.
ITonaTHE 0 HENPEPLIBHOCTH
byHKROHH

OzHaKoOMIIEHHE € IOHATHEM NEpeMeHHoH, npuMepaMu 3aBHCUMOCTENR Mexnmy
[EePEMEHHBIM.

O3HaKOMAEHHE ¢ NOHATHEM rpaduka, ONpeliefieHHe HPHHALISKHOCTH TOUKH
rpaguky $yukupu. OHpegeneHue no (Popmyne npocTeRlled 3aBUCHMOCTH,
BHia e¢ rpaduxa. Beipaxenue no dopMynie onHol nepeMeHHOH Yepes Apyrue.
OznakoMtenne ¢ onpefeneHueM QyHKUUY, GopMyIHpoOBaHUE €TO.
Haxoxpeuue ofnacTu onpefeenun u obnacTy 3HaueHHH yHKIHN

Ceoiicrea dyaromm,
T'paduyecican
uaTepnperanus. MpHMephl
PYHKUHOHANBLHBIX
3aBHCHMOCTEH B peajibHhLIX
npoleccax M ABJIEHHNEX

O3MakeMIIERHE € IpUMeEpaMH (GYHKUHMOHANbHLIX 3ABUCHMOCTEM B peanbHBIX
apolieccax H3 CMENKHBIX AUCUHITIHH.

Q3HakOMIEHHE ¢ JIOKA3aTENBHBIMH PpacCyOEHHAMH HEKOTOPBIX CBOMCTB
nuHeliHO#W ® KBaapaTHuHON QYHKUWE, NpoBeieHHE UCCIIEOOBAHHUSA THHEHHOM,
KycOUHO-THHEHHOH,  ApoOHO-MMHEHHOH W kpamparwyHOH  QyHKUMIA,
TocTpoeHHe MX TrpagukoB. [locTpoerne # uTenue rpadukoB PyHRUwMA.
Heenenopanue GyaKipy.

CoctaBnenne BHOOB PYHKUHH MO OaHHOMY YCHOBHIO, PELUEHWE 3ajad Ha
IKCTPEMYM.

Brinoa#eune npeobpasosaniit rpaduka GyHKIHE

OGparnbie pyHKIHH WsyueHue nowamus oBpamuoll ¢yrxyuu, ONpellecHUE BHAA H ROCMPOEHUE
epaguxa obpamnoll Qyukyuu, Haxedcdenue ee obaacmu onpederenus U
obracmyu suavenud. [IpumeHeHne cpolicTB GYHKUMA [pH  WCCHEAOBAHKH
ypaBHEHUI H PEIICHHM 33144 Ha IKCTPEMYM,

O3HaKOMIICHHE C NOHATHEM CIOMHOA QYHKILMH

Crenennsie, Briuncnenne saadeHuil GyHKUAA N0 3HAYCHMIO apTryMEHTA.

noKa3aTenbHbIE, Onpefenenue IOROKEHHA TOUKH HA TpadhiiKke Ho ee KOOPAWHATAM H HA000POT.

norapifpmrdeckye 1 Hcroneiopanne cBoKeTB GyHKUMEl g cpaBHeHHA 3HaueHHH cTeneHeH H

TPHATOHOMETPHYECKHE norapagmos.

byHKIHH. [ToctpoeHue rpafiiKoB CTENeHHBIX H JorapHhMIeckiX QyHKIHA.

OdparHbie Pewenue noxasaTenbHLIX W JOrapuMHUECKUX YpaBHEHHH H HepaBeHCTB [0

TPHTOHOMETPHYECKHE M3BECTHEIM AITOPHTMAM.

PYHKIHR O3HaKOMNEHWE € NOHATHEM HEMPEPRIBHOM  nepuoavueckoi  GyHkmm,

dopMynKpoBaHKE CBOHCTB CHHYCA M KOCHHYCA, NOCTPOSHHE MX rpadKoB.
O3HaKOMICHHE € [IOHATHEM TapMOHUYECKUX Kkonebawuii H mpuMepamy
rapMOHWYECKKX KoneOaHWi JUTd ONHCAHHA NPOLeccoB B (H3HKe W APYLHX
o0nacTax 3HAHUA.

O3HakOM/IEHHE ¢ MOHATHEM  Pa3pbIBHOH  NepuoAWvecKol  (yHKLMH,
GopMyNMPOBAHKE CBOFCTB TRHrEHCA M KOTAHTEHCa, [IOCTPOSHHE X rpayHKOB.
IpumeHeHNE CBOlCTB yHRURH ns CPaBHSHNA 3HAUEHHH
TPUTOHOMETPHYSCKUX DYHKLIHI, pelueHus TPHTOHOMeTPHYECKUX YPaBHEHHH,
flocmpoenue  zpaguxos  obpamuex  mpuzonomempuueckux hyuxynii u
onpedenenue RO Zpaguam ux ceoicms.

BrinonxeHue npeodpazoeaHus rpafHKoB

YPABHEHHWA H HEPABEHCTBA

YPRBHCHHSI H CHCTEMBL

YPaBHEHHH

HepapeHcTBA B CHCTEMBI
HepapeHcTB ¢ AByms
nepeMeHHBLIMH

O3HakoMIIeHHe ¢ TPOCTEHIIMMH CBEJICHHAMH O KOpHAX anre0pandeckwx
YPABHEHHH, MOHATHAMH HCCAEAOBAHMS YPARHEHHEH | CHCTEM YPABHEHH,
H3yueHue TeOPHH PaBHOCIILHOCTH YPaBHEHHI 1 ce mpuMeHenun. [ToaTopenne
3a0MCH pEeWEHUs CTAHJAapTHBIX ypaBHEHMH, INpHeMoB IpeobpasoBaHMA
ypaBHEeHUH A1 CBEJEHKA K CTAHAAPTHOMY YPABHEHHIO.
Peurenne PALIHOHANBHBIX, HPPALUMOHANLHEIX,
TPUTOHOMETPHIECKHX YPaBHEHUH W CHCTEM.
HcnoapzoBanue cBoitcts ¢ rpadukoB ¢yHKuHH A pelieHus ypaBHEHHIA,

[MOKa3aTeNBEHbBIX H

30



HOBTOPCHHE OCHOBHBIX MPpHEMOB PEINCHWA CUCTEM.

PemeHue ypaBHEHHH ¢ NPHMEHEHMEM BCeX MpHEMOB (pasNioKeHUA Ha
MHOMHTENHM, BBEACHMS HOBBIX HEW3BECTHBIX, MOICTAHOBKH, rpaduuyeckoro
MeToza).

PetueHme cHcTeM ypasHeHHil ¢ MDHMEHEHHEM PazNIMHBIX crocobos.
O3HakOMASHKE ¢ ODIIMMH BOTPOCAMH PELICHHA HEPABEHCTB H HCIIOJME30BAHHE
cpokcTB H rpaduxoB GYHKIUH NPY pellieHH HEPABEHCTB.

PelleHue HEpaBeHCTE H CHCTEM HEPABEHCTB C IPHMEHEHHEM pa3JHYHBIX
criocodos.

[IpumMeHeHHe MATEMATHHMECKHX METOAOR AJIA PELICHHA COACPIKaTelIbHEIX 38134
H3 pasnu4dHLIX obracTell HayKM M MpakTHkH. HHTepnpeTnpoBanue pe3ynsTaros
C YUETOM PeAIbHBIX OTpaHHYEeHRH

HAYAJIO MATEMATHYECKOI'O AHAJIM3A

TTocacaoBaTeNLHOCTH

O3HaKOMITEHHE ¢ MOHATHEM YHCIOBOH OOCIeA0BAaTENbHOCTH, Criocobamu ee
3aJaHus, BEIYHCICHUAMHY e¢ 1IeHOB. O3HAKOMIIEHHe ¢ MOHATHEM Npedena
[OCTeA0BATEALHOCTH. O3HAKOMIIBHHE C BBIYHUCIRHHEM CYMMBI OECKOHEHHOIO
HHCIIOBOTO PAIA HA IPHMEPE BBIYHCICHHA CYyMMBI DecKOHeYHO YOhIBatoNIcH
reoMeTpryeckoll nporpeceny PelneHne 3agay Ha MPUMEHEHHE HOPMYIBI

cyMMBl BeckoneyHo yORIBatoIleit reoMeTpirIecKoH IporpeccHH.

IIpon3poanas M ee
NpHMEHENHE

O3HAKOMMEHHE C MIOHATHEM NMPOM3ROIHOM. Mayuenue u hopMynuposaHie ee
MEXAHUYECKOrO H FEOMETPHUECKOTC CMBICIA, H3YUCHHUE ANITOPHTMA
BRMUC/ICHHA NPOH3BOAHOA HA IPHMEPE BEIYHCIEHHA MIHOBEHHOH CROPOCTH 1
YLI0BOro koxrbuumeHTa kacarebHoH. CoCTAaRNIeHNE YPABHEHHA KacaTenLHOH
B ob1eM BUAE. YCBOEHHE NMpaBil AHdhepeHUHPOBAHNA, TAONHLLI
NPOH3BOIHLIX INEMEHTAPHBIX GYHKIMH, IpAMEHeHHe [
audpepeHIMpPOBAHNS PYHKIMHA, COCTABICHUA YPABHEHHH KACATENLHOH.
H3yqeHue TeopeM O CBA3H CBOHCTB PyHKIIHH M NPOU3BOIHOMH, HOPMYIHPOBKa
uX, [IpoBeNieHKE ¢ MOMOIILI NPCH3BONHOH HecneNoBaHKA (YHKIMH, 3a0aHHOH
dbopMyIoit. YcTaHOBNIERYE CBA3M CBONHCTB (YHKIHM U NPOHIBOMHOM 0 MX
rpadkam. [IpEMeHeHYe IPOU3BOIHON AN PEIICHUS 331849 HA HaX0KASHIE
HauOOMBIIET), HAHMEHBIIETO 3HAYCHHS M HA HAXOK/JEHHE JKCTPEMyMa.

HepeooOpa3Has U MHTErpaa

O3HAKOMIIEHHE C NOHATHEM MHTErpana U nepsoobpasuoi. HsyueHue npaewia
BHIHCIEHHA NepBoobpasHoil U Teopemsl HetoTona—Jleiibuuia. Pemenne
3aa4 Ha CBA3b nepBoobpasHOH U ee MPOMIBOAHOMN, BEIUHMCIEHHE
neprooGpazHel ans gaHHeH dyHkuun. PeteHne 3anay Ha IpHMeHe Hie
WATErpana Ans BRIMUCAEHHA PH3MUecKAX BEAUIMH U NuoageH

JEMEHTBI KOMBUHATOPHKH, TEOPUU BEPOATHOCTEN U CTATUCTHKH

OcHoBHbIE nousitha | M3yveHue mpaBina KOMOWHATOPHKE © OPUMEHEHHE T[PH  PelieHHH
KOMOMHATOPUKH KOMOHHATOPHEIX 3a/a4.
PemeHne koMOWHATOPHBIX 3a7ay MeTozoM nepefopa W 1Mo MpasHily
YMHOMKEHUS.
O3naKom/IeHUE C TIOHATHAMH KOMOHMHATODHKH: Pa3MelIEHUIMH, COMSTAHHAMH,
nepecTaHoBxaMt H QOpMySiaMK 0JIs UX BEMUCTEHUS,
ObbAcHeH e H OpHUMeHeHWe (OpMyNn JiIf BRMMCIAEHUA pasMelleHuid,
MEPECTAHOBOK M COMETAHMI NPH PelLeHMH 3aau.
(OsHakomneHre ¢ OnHoMoM HetoTOHa o TpeyronsuukoM [lackans,
Pemenme npaxThueckwx 3damad ¢ HCTIOAL30BAHHEM IOHATME M IpaBun
KOMOWHATOPHKH
DNemMeHThI reopun | M3yveHne KnaccHYECKOro ONpENECHHA BEPOATHOCTH, CBOMCTB BEPOATHOCTH,
BepoATHOCTei TEOPEMBL O CYMMe BEPOATHOCTEIH,
PaccMOTpEHHE TNpUMEPCB BBIYMCIGHHA BepoaTHoctedl. Pewexue 3anau wna
ERI4MCNEHHe BepoaTHOCTEH cobbITHii
MpeacrapneHte gannbix | O3HaKOMIICHHE ¢ IPEACTABICHHEEM YHMCIOBBIX AAHHBIX M HX XapaKTEPHCTUKAMH.
(rabnuusl, gnarpammel, | Pemreuye NpakTHYECKHX 3a1a4 HA 06paloTKy HMCIOBBIX JAHHEIX, BHIYHCIEHHE
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rpaguru)

| ux xapaxTepucTHr

IFEOMETPUA

Mpamble B NICCKOCTR B
NpoCTPAHCTBE

DopMyNKPOBKA M MNPHBEAEHHE JOKa3aleNbCTB MNPW3IHAKOB B3aMMHOIC
pacronoXeHUA MOpAMBIX M MICCKOCcTeHd. PacnosnaBadue HAa 4epPTOKax 4
MOAENAX pas/JMUHbiX CAy4acB BIAHMHOTC pacOONOKEHHA NPAMBIX  H
IIOCKOCTEH, apryMEHTHPOBAHHE CBOUX CYXISHUIH.

QopMyRUpoBaHUE ONpEACACHWIL, MPU3HAKOB M CROUCTE MapalienbHBIX H
NepIeHAUKYIAPHBIX TUIOCKOCTEH, ABYTPAHHEIX H THHEHHEIX YITIOB.
BLHIMONHEHHE TIOCTPOEHUA YITIOB MEXKY (PRMLIMU, [PAMOH W [UIOCKOCTHID,
MeX Iy IIOCKOCTAMH 110 OTIHCAHHIO M PACTIO3HABAHYE UX Ha MOIEIIIX.
[IpuMeHeHHe NPH3HAKOR M CBOHCTB PAcHONOMEHUS IPAMBIX H IUIOCKOCTEH OpH
peleHuy 3a0ad.

WzoBpaxeHnwe Ha pHCYHKAX M KOHCTPYHpOBAHME HAa  MOJENIX
NEPNEHAHKYIADOB H HAKMOHHBIX K IUIOCKOCTH, MpPAMBIX, OapalIeasHBIX
IUIOCKOCTEH, YITIOB MEXAY NpAMOIl H IUTOCKOCTEIY # 000CHOBaHKME MOCTPOEHLHA,
Peurenme 3ama4 Ha BRIMHCIEHHE EOMETPHYECKMX BenudMH. (ONHCBIBAHHE
paccTOAHUA OT TOYKH J0 [LTOCKOCTH, OT NPAMOH OO TUIOCKOCTH, MEKIY
INOCKOCTAMH, MEXAY CKPEIIHBAIOUHMHUCA MPAMBIME, MEXILY NPOUIBOIBHBIMH
turypami B OPOCTPAHCTRE.

GopMynHposaHye U A0KA3bIBAHUE OCHOBHBIX TEOPEM O PAcCTOAHUAX (TeopeM
CYLIECTEQRAHMA, CBOHCTRA).

H3obpaxeHre Ha 4eprekax H MOKENsX paccToAHus W 0OOCHOBaHWE CROMX
cyscaeHuil, OnpeneneHue M BBIMHCIGHHE pAcCTOAHHH B [POCTPAHCTBE.
[MpumeHexue GopMy U TEOpEM ITAHUMETPHU ANS PeLUCHUS 32029,
(O3zHakOMAEGHAE ¢ [OHATHEM [apAUICNBHOTO [POEKTHPOBAHHA M €ro
cBolicTeamMu. Dopmyruposanne meopemel 0 RIOWGOH  OPMOZOHATLHON
HPOEKHUN MHO20VZORLHUKA.

[pumeHeHne TeOpPHH W14 0BOCHOBAHUA NOCTPOEHHUI U BEIYHCTEHIH,
ApPryMEHTHPOBAHUE CBOMX CYXKIGHHH ©  B3aQUMHOM  PaClONOWEHHH
RPOCTPaHCTBEHHBIX QUryp

MuororpasHuKn

OrmucaHue #  X3PAKTEPHCTHKA  Pa3sAHYHBIX BHAOB  MHOTOTDAHHHKOB,
MepeutcNeHHe HX EMEHTOB U CBOHCTB.

H3ofpaxkeHne MHOTOIPpaHHHUKOB M BEITIONHEHHE MOCTPOCHHS HA H300paKeHuax
W MOJIENAX MHOTOIPAHHHKOB,

BeIHHCNIeHAE NHHEHHBIX DIEMEHTOB M YIJIOR R NPOCTPAHCTBEHHEIX,
KOH(HIypaHmaX, apryMeHTHPOBAHHAE CBOMX CYXISHUM,

XapakTepHCTHKAa H H30OpaKEHHE CEUEHWS, pA3BEPMKU  MHOZOZDAHHUKOS,
BBLIMHCIEHHE [LNOLUANEH MOBepXHOCTEH.

TlocTpoenne NpocTEHIIHX cedeHHMH KyGa, RpusMbl, nupamuns. [TpuMeHeHue
GaKTOB ¥ CBEACHUH H3 NHAHRMETPHHL

O3HaKOMNEHHE ¢ BHAAMH CHMMETPHH B MpPOCTPaHCTBE, (QOPMYIHPOBAHUE
onpedeneHdit M CROMCTR, XapakTepuCTHKA CUMMETPHH TEN BpalleHMs U
MHOTOIPaHHHKOB.

TIpuMeHeHHe CBOHCTB CHMMETPHH TIPH PELLIeHHH 33434,

HenoapsosaHue nproGpeTeHHbIX 3HAHME AT Heelle TOBAHNA M MOZETHPOBAH IS
HECTOMHBIX 3a/a8.

H300pakeHne OCHOBHBIX MHOIOIPAHHHMKOB H BLIIONHEHHE pHCYHKOB IO
YCIOBUAM 33034

Tena B noBEPXHOCTH
BpalMeHHs

O3HAKOMITEHHE ¢ BHAAMH TeNl BpamleHus, GopMyTHpORAHUE MX OTIpeAeNeHuil n
CBOHCTB.

®opMyNTUpCBaHRE TECPEM O CEYEHHMH (Uapa [UIOCKOCTBI0 H  IUTOCKOCTH,
kacatensHol Kk cdepe.

XapakTepucTHKa ¥ H300paMeHHe TeJI BpalleHHA, HX pa3BEePTKY, CEeUeHNM.
Pewenye 3afay Ha NOCTPOEHHE CEeYEHHMt, BHIUACICHHE JJIMH, PAacCTOAHMEL,
yrnog, mnowanei. [lposefieHue AOKa3aTeRBbHLIX paccyXAcHUE TPH pelIcHUH

Janay.
[TpuMeHeHHe CBOMCTB CHMMETPHM NOH DPEIUCHWM 33444 HA TENa BPALIEHUS,
KOMGHHALHIO TEIL

H3o0paxeHHe OCHOBHEIX KPYTJIBIX TeNl M BEIOQJHEHME PUCYHKA N0 YCJIOBIUO
3a1aqu

H3Meperus B reoMeTpHH

O3HAKOMACHHE C MOHATHAMH ILTOWIAKHY H 00bema, aKCHOMAMH ¥ CBORCTBAMU.
Pemerue 3afay Ha BRIUHCNEHHE [UTomanel MIOCKHX QHCYp ¢ MpHMeHeHHeM
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COOTBETCTRYIOIIMX (OPMYH H PaKTOR M2 ITAHHMETPHH.

H3yueHue TeopeM O BBEITHCICHHH 00BEMOB NMPOCTPAHCYREHHBIX TS, PELICHHE
38729 Ha IPUMEHEeHHE HOPMYI BEUHCIEHHA 00BHEMOB,

Hayuenwe  dopmyn  and BbIIHCIIEHHA nnowanei nosepxHocTei
MHOTOTPAHHHKOB H TCJI BPALCHHA.

(3HAKOMIIEHHE C METONOM BLIGHUCIEHHS MIOMAAH MOBSPXHOCTH Chepbl.
Peweuvie 3aa9 Ha BHIYHCNICHHME IIOMANSH NOBEPXHOCTH [POCTPAHCTBEHHBIX
TEN

KOOp,EIHHaTl:l H BEKTOPL]

O3zHakoMiIeHHe ¢ TMOHATHEM BekTopa. HM3yuenwe gexaproBoit cHCTEMBI
KOOPAMHAT B [POCTPAHCTRE, HOCTPOCHUS N0 33JaHHBIM KOOpAWHATAM TOYEK M
ONOCKOCTSH, HaXOXKIEHHE KOODAUHAT TOUSK.

HaxeoxpeHde ypasHEHMUM OKPYMHOCTH, cdiepbl, IUIOCKOCTH. Brlumncrnedue
PacCTOSHHA MEXAY TOYKAMA.

Hayuenne ¢BOHCTB BEKTOPHBIX BEMWYHH, [PABHI PAasIONEHHA BEKTCPOB B
TPEXMEPHOM TIPOCTPAHCTRE, INPABUl HAXOKICHHA KOOPIHHAT BEKTOpa B
NpOCTPAHCTRE, MPaBKN NeHCTRUM ¢ BEKTOPAMH, 3aIAHHBIMH KOOpAHHATAMH.
IpumeneHue TeopUU NP peIleHHY 3a1a4 HA JeHCTBHA C BEKTOpaMH.

Hsydenne cKanApHOTO MPOM3BEASHAS BEKTOPOB, BEKTODHOTO YpaBHEHHA
NpsiMoi M MnockocTH. [TpHMeHeHHe TEOPHK NPH PEILSHNH 3aKad Ha AeHCTBEA C
BCKTOpaMH, KOOPAMHATHRIH METOM, NPHMEHCHHE BEKTOPOB ANA BBITHUCICHHA
BEJIHYWH YTTIOB B PacCTOAHHIA

O3HaKOMTNEHHE C AOKA3ATENBCTBAMH TEOPEM CTEPEOMETPHH O B3AHMHOM
PACIIONOKEHHMH NPAMBIX M TUIOCKOCTEH ¢ HCOONB30BAHHEM BEKTOPOB
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3. YUYEBHO-METOJHYECKOE H MATEPHAJNBHO-TEXHHYECKOE
OBECIIEYEHME [IPOTI'PAMMBI YUEBHOH TUCITHILIMHBI «<MATEMATHKA»

MaTepuanbﬂo-TeXanecxoe obecnieyenne JHCUHILIIHHbI

IMporpamma y4eOHOM AMCITUTITMEBL « MaTeMaTHKa» peanu3yeTes B yueOHOM KabHHeTe MATEMATHKY K

MATCMATHYICCKHX THCIHILIHE.

O6opynoBanue (ocHameHHne) yaedHOro kabunera:

— KOMIUIEKT Y4e0HO-METOJHYECKUX JOKYMEHTOB;

—  HaNAHBIE TOCOOHS (CTEHARI, ILIAKATE]);

— ayJUTOpHAas HOCKa ¢ MArHUTHOH MOBEPXHOCTEIO,

— pabouse yucOHEIE MECTA 10 KOJNMYECTBY IOCATOTHEIX MECT.
— Pabouee mecTo nperroiaBaTes.

TexHuuecKue cpeacTBa 00ydeHua:
—  MYJIBTHMEIUHHEIA POEKTOP;
—  3KCHO3MITUOHHBIA IKpaH;
— CpeACTBa TEICKOMMYHHKAIIMH;
—  KOMIIBEOTEP.
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4. PEKOMEHAYEMAS JIMTEPATYPA

OcHOBHBbIE HCTOYHHKH /IJIl CTYACHTOB

bammaxos MM, Marematyika: anredpa ¥ Havana MaTeMaTHYECKOrO aHAH34, TCOMETPHA:
yueOHUK [1/18 CTYAEHTOB IPOPECCHOHATBHEIX 00pa30BaTENEHBIX OPraHu3ailkil, OCBAMBAIOIIUX
npogeccun u crienransHocTr CI10. — M.,2017

Bammmaxos M.W. Maremaruxa: anrebpa H Hauala MaTeMaTHIECKOrO aHaNKN34a, TEOMETPHS:
C6opruk 3aga4 npoduasHOH HanpaBieHHOCTH: yae6.nocobue AL CTYISHTOB
npodeccHoHaIBHLX 00pa30BaTENbHEIX OpradM3anii, 0CBaHBaONIHX Npodeccuu 1
crnermaneaocti CI10. — M., 2017

Bammaxos M.H. Maremaruka: anreGpa 1 Hauata MATeMAaTHIECKOTO aHATHN3a, TEOMETPHS:
3agaunuk: y4e0. mocodue 1 CTYJSHTOB IpodecCUOHANRHEIX 00pa3oBaTelbHbIX
OpraHu3anfi, 0CBaHBaIOMIKX Npodeccun u cnemuansHocTd CI10. — M. 2017

bammaxor M.H. MatemaTrka: anrebpa 1 Hadana MaTeMaTHIECKOTO aHATU3A, TEOMETPHS:
ONeKTpOHHBI yued-MeTod. KOMIUIEKS IId CTYAEHTOB IpodeccronanbHeIX 00pa3oBATENBHEIX
opraHm3amnuii, ocpamsaoux npodeccuu u cnennansaocty CI10. — M. 2017

Bammakxos M.J. Marematuka (6a3oBetit ypoeens). 10 wracc. — M., 2014,

bammakos M.W. MaremaTtuka (6a30Bbii ypoBeHs). 11 wiace. — M., 2014.

barmmmaxor M. Anrebpa u Hadaia aHammusa, reomeTpud. 10 xnace, — M., 2013.
bammvakos M.J1. Marematuka (6a3oBeiii yposenn). 10 knace. COopuuk 3amadq: ygzes.
mocobme. — M., 2008.

Baumvaxos M.W. MareMaruka (0azoBbiii ypoeHb). 11 kmace. COopHHK 3a0a4: yueh.
nocotme. — M., 2014

10. I'vcer B.A., I'puropeee C.I'., Msonruna C.B. Maremarnka: anreGpa u Hauana

MATEMATHICCKOTO aHATM3a, TCOMETPHS: YUeOHHK A CTYAEHTOB NpodeCcCHOHAIBHEIX
oOpaszoBarenpHBIX OpraHU3alHi, OCBaKBalONMX Mpobeccun i cnenuaneHocTi CI10, —
M.,2017

11. Komarun KO.M., Txauesa M.B, ®Peneposa I.E. n gp. Matemaruka: anrebpa u Hauana

MaTeMaTuYecKoro anaansa. Anrebpa 1 Havama MaTeMaTuieckoro anaiusa (6a3oBblii u
yrryGnennsnt yposad). 10 knace / nog pen. A.b. A usxuenxo. — M., 2014,

12. Komsrus KO.M., TkaueBa M.B., ®enepora H.E. u ap. Maremaruka: anreGpa i Hauana

MaTeMaTHYECKOTO aHaln3a. AnreGpa M Hauana MaTeMaTHIECKOTO aHaau3a (6a30BEIi 1
yrayoneHHst ypoeun). 11 knace / mox pea. A.B.Xuxuenko. — M., 2014

Ana npenoaapareac

O6 oGpasosannu B Poccuiickoit ®enepauun: denep. 3akon 0129.12.2012N0273-03 (B pex.
M®egepansHBIX 3akoH0B 0T (7.05.2013 No 99-@3, ot (7.06.2013 No 120-03, ot 02.07.2013
No 170-®3, ot 23.07.2013 No 203-D3, or 25.11.2013 No 317-®3, o1 03.02.2014 No 11-03,
or 03.02.2014 No 15-073, ot 05.05.2014 No 84-®3, ot 27.05.2014 No 135-03, ot
04.06.2014 No 148-D3, ¢ uzmM., BHeceHHEME PenepansariM 3axonoM ot 04.06.2014 No 145-
03, B pen. o1 03.07.2016, ¢ u3m. o1 19.12.2016.)

[Tpruxas MuHucTepcTBa 0Opasosanus U Hayku P@ or 31 nexabps 2015 r. N1578 "O
BHECEHHH H3MEHEHHH B (emepaIbHBIA roCyAapCTBEHHBL 00Pa30BaATEIbHEIN CTaHAapT
cpennero obmero obpa3zoBanus, YTBEPKACHHEIH npukazoM MuHICTepeTBa 00pasoBaHus
Hayku Poccuiickoit ®enepanuu oT 17 mas 2012 r. N413"

IMuceMo JemapraMenTa rocy apcTBEHHOMN ONHTHKHY B cpepe IOATOTOBKH pabGoumnx Kaapos 1
JIIIO MuHucrepeTBa obpasoBanus U Haykd PO ot 17.03.2015 Ne 06-259 «PexoMeHIALAHA 1O
OpraHu3al{H [TOJIYIeHAA cpedHEro oomere o6pa3oBaHus B IIPEACnax OCBOSHHA
00paz0BaATENBHEIX MPOTPAMM CPEAHETo mpodecCHOHATEHOro 00pasoBadus Ha Gaze
OCHOBHOTO 00mIero 06pa3orannd ¢ y4eToM TpeboBaHuil denepalbHbIX MOCYAaPCTBEHHBIX
00pazoBaTeNbHEIX CTAHAAPTOB U TIONY4acMOl TPodECCHH MITH CHEMHATBHOCTH CPEHETO
npodhecCHOHANBHOrO 00pa30BaHH?.
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4. [lpumepHas ocHOBHaA 0Opa3zoBaTEIBHASL IPOrpaMMa cpeJHero odimero odpasosanus,

h

of00peHHaa pelieHAeM peaeparsHoro yaeSHO-MeTORNYIECKOro 00beAHEEHNS IO 0bIeEMY
obpasoBanuio (1iporToxon ot 28 urong 2016 r. No2/16-3)

Banmakos M.M. MaTteMaTuka: KH. 114 IPelIofaBaTeNs: MeTo. nocodbue, — M., 2013
Baimmvaxkos M.H., Hpranoslll.F. Metomuueckoe nocodue mist moAroTosku K EI'D, — M.,

2014,

HHTepHET-PECYPChI
1. www.fcior.edu.ru (MudopmanroHHble, TPEHUPOBOYHEIE H KOHTPOIbHELE

MAaTEepHabL).
2. www.school-collection.edu.ru (Equsas xonnexmuu mudpoBeix 06pazoBaTeIBLHEIX

PECYPCOR).
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5. O®OPMJIEHHUE JONOJHEHUH W HN3MEHEHMIA, BHECEHHBIX
PABOYYIO IIPOT'PAMMY

PaccMmotpeno Ha 3acenanun [1K

ITpoTokon Ne OT « » 20 T.

)IO]]OJ'IHGHHSI, H3MCHCHHA, BHECCHHBIC B IIPOTpaMMYy Ha y‘IeGHBIfI Irog

Tabnuna 5.1 — JlomonHeHHS H U3MEHEHHS, BHECEHHEBIE B pabouyio IporpaMMy

Ne pazgena paboued

Coaepanne H3MeHeHHH 1 A0OTOTHEHH
NPOTpaAMMBI




