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Pabouast mporpamMma mo yueOHOMY mpeaMmeTry «MaTemaTHuka» Ha YPOBEHb OCHOBHOTO OOIIETO
oOpa3oBaHMs COCTaBJICHa C Yy4eToM pabodeld MporpaMMbl BOCHHTAHHSA. BoOCHUTATEIBHBIN
MOTEHIIMAJ IaHHOTO Y4eOHOro mpeaMeTa o0ecreuynBaeT peaan3aluio OJaronpusiTHBIX YCIOBUN
JUTSL Pa3BUTHSI COLMATBHO 3HAYMMBIX OTHONICHHA OOYYArOMIMXCS U MPEXK]IE BCETO EHHOCTHBIX
OpUEHTHPOB (LIeJEBBIX NPUOPUTETOB). LleneBbie OpUEHTHPHI PE3yNbTATOB BOCHUTAHHS Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUs:

I'paxnanckoe BocnuTanme:

3HAIOIIMA W TNPUHUMAIONIMI  CBOIO  POCCHMCKYIO  TIPaXAAHCKYI0  IPHUHAJJIEKHOCTD
(MIEHTUYHOCTh) B TMOJHUKYJIBTYPHOM, MHOTOHAI[MOHATLHOM ¥ MHOTOKOH(ECCHOHATHHOM
poccuiickoM 00IIecTBE, B MUPOBOM COOOIIECTBE;

MOHUMAIOIINNA CONMPUYACTHOCTh K MPOIJIOMY, HAcTosmieMy W Oynymemy Hapona Poccuw,
ThICSIYETICTHEW HCTOPUU POCCHUHCKOM TOCYIapCTBEHHOCTH HA OCHOBE HCTOPUYECKOTO
MIPOCBEIICHUS, POCCUNUCKOI0 HAIIMOHATBLHOTO UCTOPUUYECKOT'O CO3HAHMS;

MIPOSBIISAIONINHN YBa)KEHUE K TOCYAapCTBEHHBIM CUMBOJIaM Poccun, pa3iHuKaMm;

MIPOSIBJISIONINNA TOTOBHOCTh K BBIMOJHEHUIO O0si3aHHOCTEN rpakaannHa Poccuu, peanmzanuu
CBOMX TpPa)JIaHCKHX MIpaB U CBOOOJA MPHU YBAKEHUU NpaB U CBOOOJ, 3aKOHHBIX HMHTEPECOB
JPYTUX JIFOJIEH;

BBIPXKAIOIINI HENPUSATHE II000M TUCKPUMHUHAIIMKM TPaKIaH, MPOSBICHUN HKCTpEeMHU3MA,
Teppopu3Ma, KOPPYIIHHU B OOIIECTBE;

MPUHUMAIOIINN y4acTHe B KH3HHU Kilacca, 001eo0pa3oBaTelibHON OpraHu3alid, B TOM YHUCIE
CaMOYTIpaBJIEHUU, OPUCHTUPOBAHHBIN HA yYACTHE B COLIMAIIBHO 3HAUUMOM JESATEIHHOCTH.
I[laTpunoTHyeckoe BoCIUTAHME:

CO3HAIOMIMI CBOIO HAIIMOHAIBbHYIO, STHHUECKYIO MPUHAICKHOCTb, JIIOOSAIINI CBOW HApOJ, €ro
TPaIUIUH, KYJIbTYPY;

MPOSBISAIONINN YBOKEHUE K HCTOPHUUECKOMY U KYJIbTYPHOMY HACJEIHUIO CBOErO M JIPYTHX
HaponioB Poccun, cumBoIIaM, pa3aHUKaM, TaMSITHUKAM, TPAIUIUSIM HapOI0B, MPOKUBAIOIINX B
POIHOM CTpaHe;

MIPOSIBJISIONINN UHTEPEC K TTO3HAHUIO POJHOTO SI3bIKA, HICTOPUU U KYJIBTYPHI CBOETO Kpasi, CBOETO
Hapoja, Apyrux Hapoaos Poccuu;

3HAKOIIMI ¥ YBAXKAIOINUKN TOCTHKEeHUST Hameld Poauabel — Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJOTHIX, 00€BbIE TOJBUTH U TPYAOBBIE JOCTHUKEHHS, T€pOeB U 3alIUTHUKOB OTeuecTBa B
MIPOIILJIOM ¥ COBPEMEHHOCTH;

MPUHUMAIOIINM y4acTHE B MEPONPUSITHUSIX MATPUOTHUECKON HAMPABIEHHOCTH.
JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHNE:

3HAIOUIMHI U YBaXKAIOIIUN T1yXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOErO HapO/aa, OPUEHTUPOBAHHBIM
Ha JYXOBHBIE IIEHHOCTH M HPABCTBEHHBIE HOPMBI Hapon0B Poccuu, poccuiickoro obiiecTBa B
CUTYaIUsX HPAaBCTBEHHOTO BHIOOPA (C y4€TOM HAIIMOHAIBHOM, PEIMTHO3HON MPUHAIICKHOCTH);
BBIPAKAIOIINI TOTOBHOCTh OIIEHWBATh CBOE IMOBEJIEHHWE M TOCTYIKH, MOBEACHUE U TOCTYIKU
JOPYTUX JIOJIed ¢ MO3UUUN TPAJAUIMOHHBIX POCCHUICKHUX JYXOBHO-HPABCTBEHHBIX LIEHHOCTEH U
HOPM C YY€TOM OCO3HAHUS MOCEACTBUMN MOCTYIKOB;

BBIPQXKAIOIIMI  HENPUATHE AHTUTYMAHHBIX M aCOLMAJIbHBIX  IOCTYNKOB, IIOBEJICHUS,
MIPOTHBOPEUAIINX TPAJAUIIMOHHBIM B POCCHU TyXOBHO-HPAaBCTBEHHBIM HOPMaM M IICHHOCTSIM;
CO3HAIOMIMKA  COOTHOIIEHHE CBOOOJABI M  OTBETCTBEHHOCTH JIMYHOCTH B  yCIOBHSX
WHJIMBHIYAIHHOTO M OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAYCHUE U IIEHHOCTh MEXHAIMOHAIBHOTO,
MEXPEIUTHO3HOTO CcOorjacusi Jitojed, HaponoB B Poccuu, ymeromuit oOmatbes € JTIOABMHE
Pa3HBIX HAPOJIOB, BEPOUCIIOBEIAHU;

MPOSIBJISIONINN YBaXKEHUE K CTapIIUM, K POCCUHUCKUM TPAJULMOHHBIM CEMEMHBIM LIEHHOCTSIM,
WHCTUTYTy Opaka Kak COI03y MYXXYMHBI M JKCHIIWHBI IS CO3JIaHUS CEMbH, POXKICHHUS M
BOCIIUTAHMUS JIETEH;

MIPOSBIISAIONINN UHTEPEC K YTCHHIO, K POJHOMY SI3bIKY, PYCCKOMY SI3bIKY M JINTEpAType KaK 4acTu
JyXOBHOM KYJIBTYpPBI CBOETO HApOJa, POCCUICKOT0 OOIIECTBA.

JcTeTHYeCKoe BOCIMTaHue:



BBIPAKAIOUINM NOHMMAHHUE IICHHOCTH OTCYECTBEHHOIO W MHPOBOIO HCKYCCTBA, HApOJHBIX
TpaJULUN U HAPOJHOTO TBOPUYECTBA B UICKYCCTBE;

IIPOSABIIAIOIUN YMOLMOHAIBHO-UYBCTBEHHYIO BOCIIPUMMYMBOCTD K Pa3HBIM BUIAM HMCKYCCTBA,
TpaJuLUsAM U TBOPUECTBY CBOETO U APYTHUX HAPOJOB, IOHUMAaHHE UX BIUSHUS Ha MOBEJCHUE
JIFOJIEH;

CO3HAIOLIMK POJIb XyJ0KECTBEHHOU KYyJIbTYphl KaK CPEACTBA KOMMYHUKALIUN U CAMOBBIPAKCHHUS
B COBPEMEHHOM O0ILIECTBE, 3HAUEHUE HPABCTBEHHBIX HOPM, LIEHHOCTEH, TpaJAuLIuil B HCKYCCTBE;
OPUEHTHUPOBAHHBI Ha CAMOBBIPAKEHHE B pPa3HbIX BUAAX HCKYCCTBA, B XYA0KECTBEHHOM
TBOPYECTBE.

®dusnyeckoe BOcCNUTAHME, (OPMHPOBAHHME KYJIbTYPbl 3A0POBbS H 3MOLHOHAJIBLHOIO
0J1aronoJIyyus:

MOHUMAIOMIMK IIEHHOCTh JKU3HH, 370POBbS M 0€30MacCHOCTH, 3HAYEHUE JUYHBIX YCHIUH B
COXPAaHEHMU 3/I0pOBbs, 3HAIOIIMNA W COOMIOAAIOUIMIA IpaBuila Oe30MacCHOCTH, 0€30IacHOro
MOBEJICHHSI, B TOM YHCIIe B MH()OPMAIIMOHHON Cpejie;

BBIP@)KAIOLIMIM YCTAaHOBKY Ha 3J0pOBBI 00pa3 JKM3HU (310pOBOE NHUTaHUE, COOIIOEHUE
TUTHEHUYECKUX TMpaBWi, COAJlaHCUPOBAHHBIM pEXUM 3aHATUH U OTIbIXA, PETYJISPHYIO
(bU3MYECKYIO aKTUBHOCTb);

MPOSBIISAIOIIMN  HENPUSATHE BPEIHbIX NPUBBIUEK (KypeHus, YyHOTpeOJeHUs  aJKoroJs,
HapKOTHKOB, UIPOBOM U MHBIX ()OPM 3aBUCHUMOCTEHN), MOHMMAHUE UX IMOCIEICTBUI, Bpeaa Juis
(U3NIECKOTO U ICUXUIECKOTO 3/10POBbS;

YMEIOUIMH OCO3HaBaTh (U3MYECKOE M SMOLMOHAIBHOE COCTOSHUE (CBOE M JAPYrux JroAeH),
CTPEMSILIUIICS YyIPaBIATh COOCTBEHHBIM 3MOILMOHATIbHBIM COCTOSTHUEM;

CIOCOOHBIN aJanTUPOBATbCS K MEHSIOLUIMMCS COLMAIbHBIM, HH(GOPMALMOHHBIM U MPUPOTHBIM
YCIIOBUSIM, CTPECCOBBIM CUTYaLIUSIM.

Tpynosoe BocniuTanue:

YBa)KAIOIIUN TPy, pe3yabTaThl CBOETO TPYAA, TPYAA APYTHUX JIIOAEH; IPOSBISIONINN HHTEPEC K
MPaKTUYECKOMY H3YYEHHIO Npodeccuil U TpyJda pa3IuyHOro pojaa, B TOM YHUCIE Ha OCHOBE
IIPUMEHEHHUS TPEIMETHBIX 3HAHUM;

CO3HAIOIIMM BaXXHOCTb TPYAOIIOOMs, OOy4eHUs TpyAy, HAKOIUIEHUS HaBBIKOB TPYIOBOM
NeSITeIbHOCTH Ha MPOTSDKEHUM >KU3HU Ul YCIIEHIHOM MpogecCHOHATBbHON caMopeann3aliy B
pOCCHIICKOM OOIIECTBE;

y4acTBYIOIIMH B pEIIEHMM  NPAKTUYECKUX  TPYAOBBIX  Jel, 3amad (B CeMbe,
00111e00pa3oBaTeIbHON OpraHU3alli, CBOEH MECTHOCTH) TEXHOJIOTHYECKOM U COIMaJIbHOU
HaNpaBJICHHOCTH, CIIOCOOHBI MHUIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO BBITOJIHATH
TaKOro pojia IesATeNbHOCTb;

BBIPQKAIOLIMM TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U IOCTPOEHHUIO HWHAWBUIYAIbHOM
TPaeKTOpUU O0Opa30BaHUs M IKU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX
UHTEPECOB, MOTPEOHOCTEN.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

MMOHUMAIOIINN 3HaUEHUE U TJI00aIbHBINA XapaKTep IKOJIOTHUECKUX pobiieM, MyTel uxX peueHus,
3HAa4YEeHHE SKOJIOIMYECKON KYyIbTYphI UeJIOBEKa, 0OIIeCTBa;

CO3HAIONIMI CBOIO OTBETCTBEHHOCTh KaK IPaKJaHUHA U MOTPEOUTENS B YCIOBHUSIX B3aMMOCBS3H
IIPUPOIHOM, TEXHOJIOTUYECKON U COLMAIBHOM Cpe;

BBIPAKAIOIINN aKTUBHOE HENPUATHE JIEHCTBHM, IPUHOCSIINX BPE PUPOJIE; OPUEHTUPOBAHHBII
Ha NPUMEHEHHE 3HAHUM E€CTECTBEHHBIX M COLMANBHBIX HAyK JUIs peIIeHus 3ajad B 00JacTu
OXpaHbl IPUPO/IbI, MJIAHUPOBAHUS CBOMX MOCTYIKOB U OLIEHKH X BO3MOXKHBIX MOCJIEICTBUN AJIs
OKpY’KaloIllel Cpe.bl;

YY4ACTBYIOUIMH B NIPAKTUYECKOM  JACSATENBHOCTH  JKOJOTWYECKOM, MPHUPOAOOXPAHHON
HaIPaBJIEHHOCTH.

IleHHOCTH HAYYHOTO MO3HAHUS:

BBIP)KAIOUINI TO3HABATEIbHbIE WHTEPECHl B pa3HBIX IMPEIMETHBIX OOJIACTSX C Y4eTOM
WH/MBUYAJIbHBIX HHTEPECOB, CIOCOOHOCTEH, JOCTHKEHUI;
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OPUEHTUPOBAHHBIN B JIEATEILHOCTH HAa HAyYHBIC 3HAHUS O TIPUPOJIE U OOIIECTBE, B3AMMOCBSI3SIX
YeJIoBeKa C IPUPOJIHON U COUMAIBHON CPENON;

pPa3BUBAIOIIMI HAaBBIKM MCIOJIb30BAHUS PA3JIMYHBIX CPEJCTB MMO3HAHUS, HAKOIUJICHUS 3HAHUU O
MUpe (S3bIKOBAsi, YUTATEIbCKAs KYyJIbTypa, NEATEIbHOCTh B WH(MOPMAIMOHHOW, HU(pPOBOI
cpene);

JEMOHCTPHUPYIOITUN HAaBBIKM HAOJIOIECHUN, HAKOIUICHWsI (DAKTOB, OCMBICICHHUS OIbITa B
€CTECTBEHHO-HAyYHOH M  TYMaHHUTApHOM  00JIACTAX  TMO3HAHUS,  HMCCIIENOBAaTEIbCKOU
JIeSITEIILHOCTH.

Coaepxxanue yueOHOro npeamera Ajireopa
Kjacc — 7
YPOBEHbB — yenyOieHHbll

Yuciia 1 BBIYMCTICHUSA

Panmonanbupie uncna. CpaBHEHHE, YNMOpsAAOYMBAHWE W apu(MeTHYECKHE NEHCTBUS C
pauuoHanbHBIMU YKciaamMu. Yuciosas npsMas, MOLyJIb YUCIIA.

Crenenb ¢ HaTypalbHBIM IIOKa3zaTeleM M €€ CBOWCTBA. 3alMCh uuciaa B JAECITUYHOU
MO3ULIMOHHON CUCTEME CUHMCIICHUS.

Pemenne TekcTOBBIX 3adau apupMETHUECKUM criocoOoM. Pelienue 3amad U3 peanbHOM
IIPaKTUKU Ha 4acTH, Ha JpoOW, HA MPOLEHTHI, MPUMEHEHHE OTHOLICHUH M NPOMOpLU INpH
pellIeHnH 3aa4, peleHUe 3a/1a4 Ha JBUKEHHUE, paOoTy, HOKYIIKH, HAJIOTH.

JennmMocTs nensix yncen. CBONCTBA NEITUMOCTH.

[IpocTeie u cocTaBHble yncna. YétHeie U Heu€THBIC uncia. [Ipu3Haku nenmuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. IIpusHaku AeIUMOCTH CyMMBbI U MPOU3BEACHUS LIEIbIX YUCEI MIPU PELICHUN
3a/1a4 C MPAKTUYECKUM COACPKAHUEM.

HauOonpmmii oOmmii nenuTens U HauMeHblee ollee KpaTHoe JBYX uMcel. B3aumHO
npocteie yncna. AnroputM EBknnna.

Jenenue ¢ ocraTkoM. ApudMeTHuecKue onepaiy Hajl OCTaTKaMH.

AuredpanyecKne BbIPaKeHH

BolpaxkeHue ¢ nmepeMeHHbIMU. 3HaU€HHE BBIpaXXEHUS C nepeMeHHbIMU. [IpencraBinenue
3aBHCUMOCTH MEX/ly BEJITMUMHAMHU B BUji€ (POPMYIIbI.

ToxnectBo. ToxknecTBeHHble — mpeoOpazoBaHusi — alreOpaMvyeckuxX  BBIPAKEHUH.
J10Ka3aTesnbCTBO TOXKIECTB.

Opnownenbl. OgHOWIEH CTaHAapTHOTO Buaa. CTeneHb 0JTHOUJICHA.

MHuorounensl. MHorowieH crangaptHoro Buzga. CreneHp MHorouieHa. CiokeHue,
BBIUMTAHUE, YMHOXEHHE U JleleHHe MHorowieHoB. [IpeoOpa3oBaHue NENOro BBIpaKEHUS B
MHoroujeH. Kopau MHorodsieHa.

@opMynbl COKpAlIEHHOTO YMHOXEHUS: KBagpaT CYMMBI M KBaJapaT pa3sHOCTH [BYX
BbIp@XEHUH, KyO CyMMbl W KyO pPa3HOCTH JBYX BBIpaKEHHH, pa3HOCTh KBaJpaToOB JIBYX
BBIPQKEHUI, MPOU3BEICHUE PA3HOCTH M CYMMbI BYX BBIpaKE€HUH, CyMMa U Pa3HOCTh KyOOB
JBYX BBIpaKECHUMU.

Pa3nojkeHne MHOroujeHa Ha MHOXHUTeNU. BblHeceHHe 00IIero MHOXKHUTENS 3a CKOOKH.
Meroa rpynnupoBKH.

YpaBHeHUS H HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBoilicTBa ypaBHEHMH C OJHOMU
IIEpEMEHHON. PaBHOCMIIBHOCTh YpaBHEHU. YpAaBHEHUE KaK MaTeMaTH4ECKas MOJEIb PEAbHOU
CUTYaLUH.

JIuneliHOe ypaBHEHHE C OJHOM NEpPEeMEHHOW. UWCIO0 KOpHEH JIMHEHMHOrO YpaBHEHHS.
PemreHne TEKCTOBBIX 3aJady C IOMOLIBIO JIMHEHHBIX ypaBHEHUH. JIMHeENHOe ypaBHEHWE,
coJieprKaliee 3HaK MOIYJIs.

VYpaBHeHHe C JAByMS TIe€peMeHHBbIMU. ['paduk JMHEHHOrOo ypaBHEHHS C JBYMs
nepeMeHHbIMU. CHCTEeMBI JTMHEHHBIX YpaBHEHUHN C IBYMs MepeMeHHBIMH. [ padudeckuii MeTox
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pEILIEHHS] CUCTEMbI JIMHEWHBIX YPABHEHUM C JBYMS MEPEMEHHBIMU. PellieHne cucTeM JTUHEUMHBIX
YPaBHEHU C ABYMs IEPEMEHHBIMM METOJOM IIOJICTAHOBKM M METOJOM cllokeHusa. Cuctema
JIBYX JINHEWHBIX YpPaBHEHUH C IByMS IEPEMEHHBIMU KaK MOJIENIb PeaIbHOM CUTYaLIUU.

DOyHKUUHA

Koopannara Touku Ha npsAMoin. Yucnosele NpoMexxyTKHU. PaccTosHue Mexay IByMs
TOYKaMHU KOOPJAMHATHOW MPSAMOM.

[TpsimoyronbHasi cucreMa KOopAMHAT. AOciucca M OpJAuHaTa TOYKM HA KOOPAMHATHOM
wiockoctu. Ilpumepsr rpadukoB, 3amaHHbIX (opmynamu. YUrteHue rpaduKoOB pearbHBIX
3aBUCUMOCTEH.

OyHKIMOHATIbHBIE 3aBUCUMOCTH Mexy BenuunHamu. [lonsrtue Qpynkunnu. OyHKIUS Kak
MaTeMaTH4ecKass MOJENb peanbHoro mporecca. OOnacTh ompeaeneHus U 00JacTb 3HAYCHUI
¢bynkuun. CriocoOwl 3aaanus GyHkuu. ['padux ¢yHkiuu. [ToHATHS MakCHMyMa U MUHUMYMa,
BO3pacTaHus U yOBIBaHUS HA IPUMEPAX peaibHBIX 3aBUCUMOCTEH.

Jluneitnas GpyHkius, eé cBoicTBa. ['paduk muneiiHoN Gyukuuu. ['paduk Gynkumu y = |X.
Kycouno-3anannpie GyHKINH.

KJjacc — 8
YPOBEHB — VenyOieHHbIl
Yucia v BBIYHCICHUSA

KBanpatHsle KopHU. ApuMeTHYecKHid KBaJpaTHBIA KOPEHb W €ro cBoicTBa. [lonsrue
UPPalMOHAIBHOIO 4Mcia. JeHCcTBUSA ¢ MppalnOHAJIbHBIMM 4MciaamMu. CBOMCTBa JEHUCTBUH C
UppalroOHATbHBIMU yciiaMu. CpaBHEHHE UPPALMOHAIIBHBIX YHCEIL.

ITpencraBieHus 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXECTBA HATYPaJIbHBIX, LIEIBIX,
paloHaIbHBIX, NeHCTBUTENbHBIX Ynced. CpaBHeHUE yncen. YncaoBble IPOMEXYTKH.

JeiictBus ¢ ocratkamu. OcraTku creneHel. [IpuMeHenne ocTaTkoB K peleHuo
YPaBHEHUH B LEJIBIX YMCIIAX U TEKCTOBBIX 3a]ad.

Pa3mepbl 00bEKTOB OKpY’KaIOLIEro MUPA, JUIUTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM
mupe. CTaHIapTHBIN BU YHUCTIA.

AuredpanyecKne BbIPaKeHH

Anrebpanueckasi 1poOb. JlomycTuMble 3HaYEHMsI IEPEMEHHBIX B JPOOHO-pallMOHATBHBIX
BbIpakeHUs1X. OCHOBHOE CBOMCTBO airedpandeckoit 1poou. CiaoxeHue, BBIYUTaHUE, YMHOKEHHUE
u AeneHue anredpanyeckux apoOeit. Beinenenue 1enoit yactu anredOpanyeckoi Apoou.

PanyonaneHbple  BbIpakeHHs.  TOXIECTBEHHBbIE  NPeoOpa3oBaHMsS  PALMOHAIBHBIX
BBIPa)KCHUM.

JlomycTuMble 3HAu€HHs] MEPEMEHHBIX B BBIPAXKEHUAX, COJACPXKALIMX apuMeTHUECKUe
KBaJlpaTHble ~ KOpHU.  TOXJECTBEHHblIE  MpPEoOpa3OBaHMS  BBIPAXKEHHM,  COAEpXKallnux
apupMeTHYeCKre KBaJIpaTHbIe KOPHHU.

Cremenp c 1enblM TMoKazateaeM u e€ cBoiictBa. [IpeoOpa3oBaHue BbIpaxeHH,
CoJIepKallMX CTEIEHU.

YpaBHeHUS H HEPABEHCTBA

KBanpatHoe ypaBHeHue. Popmyna KOpHEM KBaapaTHOro ypaBHeHus. KoaudecTBo
JNEUCTBUTEIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHuUs, CBOAMMBIE K
JUHENHBIM YpaBHEHHSM WM K KBaJApaTHbIM YypaBHeHMsM. KBagpaTHoe ypaBHEHHE ¢
rnapameTpoM. Pelenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO KBaJAPAaTHBIX YPaBHEHHM.

JlpoOHo-paninoHanbHble  ypaBHeHHs. PemieHne IpoOHO-pallMOHANBHBIX — YpaBHEHUH.
Pemenne TeKCTOBBIX 3amad C MOMOIIBIO JIPOOHO-pallMOHATBHBIX ypaBHeHUH. ['paduueckas
UHTEPIIpETALMs YPABHEHUM C JBYMs IEPEMEHHBIMHU.

Yucnosble HepaBeHCTBA. CBOWCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoil. Crtporme u HecTporue HepaBeHCTBAa. ClokeHHE U
YMHOKEHHE YHCIOBBIX HEpaBeHCTB. OLICHMBAaHWE 3HAYEHUS BbIpaXKeHUsA. JlOKa3aTelbCTBO
HEPaBEHCTB.



[loHsiTHE O penieHMH HEPAaBEHCTBA C OJHOM TNEepeMEeHHOW. MHOXKECTBO pelIeHUun
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHOM IMEPEeMEHHONM W MHOXKECTBa €ro pemnieHuidl. Pemnienue
JIMHENHBIX HEPABEHCTB C OJIHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB
C OJJHOM MepeMeHHOU. Pemenne TeKCTOBBIX 3a/1au C MOMOUIBIO JTUHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

DOyHKIUHA

Ob6nacTp ompeneneHus ¥ MHOXeCTBO 3HaueHHi ¢GyHKIuH. CrnocoObl 3agaHus (QYHKIUMN.
I'padpux pynxnum. Urenue cBoicTB ¢yHkmu 1o e€ rpaduxy. [Ipumeps! rpadhukoB QyHKIHA,
OTPaXKAKOIIKX PEAIbHBIE IPOLIECCHI.

Jlunetinas GyHkus. OyHKINH, ONUCHIBAIOIINE TPSIMYIO U 00paTHYIO MPOMOPIIUOHAIBHBIE
3aBUCHUMOCTH, UX TpapUKU.

Oynkmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux cBoiicrBa. Kycouno-
3aJlaHHbIC (QYHKIUH.

kiacc — 9
YPOBEHbB — y2nyO1eHHbll

Yuciia 1 BBIYMCTICHUSA

Kopenb N-i1 creneHun u ero csoiictBa. CTENEHb € PAallMOHAIBHBIM IIOKAa3aTEJIeM U €€
CBOMCTBA.

Auredpanyeckue BbIpaKeHHs

ToxnecTBeHHbIE TpPeoOpa30BaHUSl BBIPAKECHHUN, COJAEP)KAIIUX KOPEHb N-i CTEleHH.
ToxnecTBeHHble MNpeoOpa3oBaHMsl BBIPAKEHHUM, COJEpXKAIIUMX CTENEHb C pPalUOHAIbHBIM
IIOKA3aTeJIEeM.

KBanparubiii TpéxwieH. KopHu kBagpaTHOro TtpéxuneHa. Pa3znoxeHue KBagpaTHOIoO
TPEXUIICHA HA JIMHEWHBIE MHOKUTEIIHN.

YpaBHeHUs! U HEPABEHCTBA

buxBanpatHele  ypaBHeHusA. Ilpumepsl IpUMEHEHHA  METOAOB  PAaBHOCHIIBHBIX
peoOpa3oBaHui, 3aMeHbI IEPEMEHHOMN, rpad)uuecKoro MeToa Mpy pelieHny ypaBHeHUl 3-if u
4-ii creneHei.

Pemenue nqpoOHO-palinoHaIbHBIX YPaBHEHUH.

Pemienne cucrem ypaBHEHMH C JByMs II€pEMEHHBIMU. PeleHne NpoCTEHIIMX CHCTEM
HEJIMHEHHBIX YpaBHEHUH C ABYMS IepeMeHHbIMHU. ['paduueckuii MeToa peleHus CUCTEMBI
HEJIMHEWHBIX YpaBHEHHMH C AByMs nepeMeHHbIMH. Cuctema ABYX HEIMHEWHBIX YpaBHEHHH C
JIBYMs IEPEMEHHBIMU KaK MOJIEb PEAIBHOU CUTYyALUH.

YucnoBble HEpaBEHCTBA. PelieHne TMHENHbIX HEpaBEeHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBA C OJHOM NEPEMEHHOH. PelleHne KBaapaTHBIX HEPABEHCTB
rpa@UyecKuM METOJOM U METOJAOM HHTEpBaIOB. METOJl MHTEpPBAIOB IS pallOHATbHBIX
HepaBeHCTB. [Ipocreiiire HepaBeHCTBa C IapaMeTPOM.

Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ nByMsa nepeMeHHbIMHU. PellleHHe HEpaBeHCTBA C ABYMS IEPEMEHHBIMH.
CucreMbl HEpaBEHCTB C JABYMs MepeMeHHbIMU. ['paduyeckuil MeTOJ pELIeHUS CHCTEM
HEPABEHCTB C [IByMsI IEPEMEHHBIMU.

DOyHKIUH

Oyuknus. CpoiictBa ¢GyHKIUI: Hynu (GYHKUAH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA
(GyHKIMU, TPOMEXKYTKHA BO3pacTaHUsl M yObIBaHUS (YHKIMH, YETHBIE W HEUETHBIE (YHKIIHH,
HauOoJbIIee U HAaMMEHbIIee 3HaUeHNUs PYHKINU.

KBanpatnunas ¢yHkuus u e€ cBoiicTBa. lcmonb3oBaHME CBOWCTB KBaJIpaTHUHOM
¢byakuu ans peuieHus 3agad. Iloctpoenue rpaduka kBaapatuuHod ¢yHkiuu. [lonoxenue
rpaduka KBaJpaTuyHoOil (yHKIMU B 3aBUCUMOCTH OT e€ ko3 dunmenton. I'papuxu pyHkumii y
=ax2, y = a(x — m)?> u y = a(x — m)? +n. Ioctpoerne rpaguKoB (GYHKIHH C MOMOIIHIO
npeoOpa3oBaHui.



Hpobuo-nuneitnas ¢pynkuus. UccnenoBanue ¢yHKITHA.

®Oynkiums Y = X" ¢ HaTypaIbHBIM MOKa3aTesneM N 1 eé rpaduk.

YucJi0BbIE NOCJIEA0BATEILHOCTH M IIPOTPecCHH

[TonsiTue YHCIIOBOM [0CJIeI0BATEIbHOCTH. Koneunsle u OeCKOHEUHbIE
nocieaoBareabHocTU.  OrpaHuYeHHass MOCIEA0BATEIbHOCTh. MOHOTOHHO — BO3pacTarouias
(yObIBaromasi) mnocienoBaTeabHOCTh. COCOOB! 33aHUs MOCIIENOBATEIIBHOCTU: ONUCATENbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYITBI N-TO WieHA, PEKyPPEHTHBIH.

Apudmernueckas 1 reomerpudeckas nporpeccuu. CBoHCTBa WIEHOB apuU(pMETHUECKOH U
reoMeTpuueckoil mporpeccuil. @opmMynsl N-ro uieHa apupMETHUECKO M TeOMETPHUYECKOM
nporpeccuii. DopMysbl CyMMbl IEpPBBIX N UJIEHOB apuU(METHUECKOW M TI'eOMETPUYECKOil
nporpeccuil. 3aja4u Ha MPOLEHTHI, 0AHKOBCKUE BKJIA b, KPEIUTHI.

[IpencraBiaeHre 0 CXOAMMOCTH IIOCIEIOBATEIbHOCTH, O CYMMHUPOBAaHHMHM OECKOHEYHO
yOBIBAIOIIEH TEOMETPUIECKOI TPOTPECCHHU.

Mertoa maremaTrueckoi HHAYKIMU. [IpocTeiimune npumepsl.

IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro nmpeamera Ajaredopa

JIn4HOCTHBIE Pe3yIbTaThI

1) naTpHOTHYECKOT0 BOCIIUTAHUS:

NPOSIBJICHUEM HHTEpeca K TPONUIOMY M HACTOAIIEMY pPOCCHHCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHWEM K JIOCTHXKCHHSM POCCHMCKMX MaTeMaTHKOB W POCCHUCKOM
MaTeMaTHYECKOM IIKOJIbI, K UCTIOJIB30BAHUIO ATHX JTIOCTHKECHUHN B APYIHX HayKaxX M MPHUKIIAIHBIX
chepax;

2) rpaskKIaHCKOr0 H {yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBINOJHEHUIO OO0SI3aHHOCTEH TIpakIaHMHA M pealu3allid ero Ipas,
MPEJCTaBICHNEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHHS Pa3IMYHBIX CTPYKTYP,
SBJICHUH, TMpoOLEYyp I'pakJaHCKOro oO0IecTBa (Hampumep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYXIIEHUIO JTUYECKHUX IMPOOJIeM, CBSA3aHHBIX C TPAKTUYECKUM TMPUMEHEHUEM IOCTIKEHHI
HayKH, OCO3HAHUEM BaKHOCTH MOPATbHO-3THUECKUX MTPUHIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpYA0BOr0 BOCIIHTAHUS:

YCTAaHOBKOM Ha aKTUBHOE y4yacTHE B PEILICHWU NPAKTUYECKUX 3a/lad MaTeMaTHYeCKOil
HaIpPaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTH MAaTEMaTHYECKOT0 0O0pa30BaHMs Ha MPOTSHKEHUH BCEH
KHU3HU U1 YCHEITHON Mpo(ecCHOHANBHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM WHIUBUAYAJbHONW TpPACKTOPHH 0Opa3oBaHUS W
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3CcTeTHYeCcKOro BOCIIMTAHHUS

CIOCOOHOCTBI0 K OSMOIMOHATBHOMY W JICTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUH, pacCyKJICHHI, YMEHHUIO BHJIETh MaTeMaTHYeCKHe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) meHHOCTeli HAYYHOT0 MO3HAHMS:

OpHUEHTAIlMe B NEATEIFHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX TPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cQepbl UYelOBEYECKOH IesATeNFHOCTH, JTarmoB €€ pa3BUTUS U
3HAYUMOCTH JUISl Pa3BUTHUS IIMBUIM3ALNH, OBJIQJICHUEM S3bIKOM MAaTEMAaTUKU M MaTeMaTHUECKON
KyJIbTypOl KaK CpEICTBOM TIIO3HAHHS MHpa, OBJIAJCHHEM HaBBIKAMU HCCIIEI0BATEILCKOM
NesTeNbHOCTH;

6) ¢usnyeckoro BocnHTaHHS, (OPMHUPOBAHUS  KYJbTYPbl  310POBbS U
IMOIHOHAIBHOTO 0JIArOMOJIyYHsI:

TOTOBHOCTBIO TPHUMEHATh MaTeMaTHYeCKHE 3HAaHHUA B HWHTEpECcax CBOETO 3/I0pOBbS,
BEJICHUSI 3JJ0POBOTO 00pasa >KU3HU (30pOBOE MUTAHWE, COATAHCHPOBAHHBIN PEXXHUM 3aHATUHA U



OTIIbIXa, pEryisipHas (Qu3nueckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH,
MIPU3HAHUEM CBOETO MIPaBa Ha OMMOKY M TAaKOTO KE MpaBa JPyroro 4eloBeKa,

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

OpHUCHTAIMEeH Ha NMPUMEHEHHE MAaTeMaTHYECKUX 3HAHWH Ui pElIeHUs 3a1ad B 00JacTh
COXPAHHOCTH OKPY)KAIOIIeH Cpeipl, IJIAHHPOBAHUS IOCTYIKOB M OICHKHM WX BO3MOXKHBIX
MOCJICICTBUI IS OKPYKAIOMICH Cpeibl, OCO3HAHUEM IIO0AIBHOTO XapaKTepa IKOJIOTHUYECKUX
po0JIeM U TyTel X PEIIeHUs;

8) amanTanum K M3MEHSIONIUMCS YCJIOBUSIM COIMAILHOW M MPUPOIHOM Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEOIMPEIEIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTUYCCKYIO JCATEIbHOCTh, B TOM YHCIIC YMEHUE YYUTHCS y APYTUX
Tmoel, mpuoOpeTaTh B COBMECTHOU JIEATEIPHOCTH HOBBIE 3HAHUS, HABBIKM U KOMICTCHIIMH U3
OTIBITA IPYTHX;

HEOOXOIUMOCThI0O B (DOPMHPOBAHUM HOBBIX 3HAaHWH, (HOPMYIUPOBATH WJCH, MOHSITHS,
THIOTE3bl 00 0OBEKTaX W SIBJICHUSX, B TOM YHUCIIC PaHEe HEU3BECTHBIX, OCO3HABAThH JC(HIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETCHTHOCTEH, IJIAHUPOBATH CBOE pa3BUTHC,

CIOCOOHOCTBIO  OCO3HABATh CTPECCOBYKD CHUTYallMIO, BOCHPHUHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIONMUH KOHTPMEP, KOPPEKTHPOBATh NMPHHUMAEMBIC PEHICHUS W
necTBuUs, POPMYIUPOBATh U OLICHUBATH PUCKH U IMOCIICACTBUS, (POPMHPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThbl
Ilo3naBaTenbHbIE YHHBepcaJIbHbIe YUeOHbIe el CTBUS
Ba3oBble Jioruyeckue aeiicTBUS:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECCTBCHHBIC INPU3HAKK MAaTEMaTHYECKUX OOBEKTOB,
MOHATHM, OTHOIICHHA MEXAY MOHATUSIMH, (HOPMYIUPOBATh OMNpENETICHHUs] TOHATHUH,
YCTAHABIIMBATh CYIIECTBEHHbI MPU3HAK KiIacCU(PUKAIMK, OCHOBAaHUS Uil OOOOUIEHUS U
CpaBHEHMsI, KpUTEPUH IPOBOJMMOI0 aHAIN34;

BOCIIPHHUMATh, (OPMYIHPOBATh W IPEOOpPA3OBBIBATH CYXKJICHHUS: YTBEPAUTEIbHBIC H
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1e, YCIOBHBIE;

BBISBIIATh MaTeMaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeuus B (hakTax,
TAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpemiaraTb KPUTEPUW I BBISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JieNiaTh BBIBOJABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEeHUH 110 aHAJIOTHH;

pa3dmpaTh JOKa3aTeNbCTBA MAaTEeMaTHUECKUX YTBEPXKACHUH (IPsSMbIE W OT MPOTHBHOTO),
IPOBOJIUTH  CaMOCTOSITEIbHO  JOKa3aTeNbCTBA MaTeMaTHUeCKuX  (PAaKTOB, BBICTPAUBATh
apryMEHTAaIMI0, PUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, PUMEHATH METOJ MaTeMaTHUECKOU
MHAYKIIH, 000CHOBBIBaTh COOCTBEHHBIE PaCCYKICHMUS;

BbIOMpaTh crnoco0 pelieHus ydeOHOW 3ajadu (CpaBHUBAaTh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOojee MOAXOMAMMI ¢ Y4ETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPHEB).

ba3oBrble uccienoBarebCKue AeHCTBHA!

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOIMPOCHI, (PMKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIEHO YCTaHABIMBATH UCKOMOE
U AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY SKCIIEPUMEHT, MCCIEeI0OBaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eckoro OO0bEeKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oii;

CaMOCTOSITENIbHO (OPMYIUPOBAaTh 0000IIEHUSI U BBIBOJBI MO pe3ysIbTaTaM IMPOBEAEHHOIO
HAOIOACHUS, UCCIENIOBaHMs, OKCIEPUMEHTa, OICHHWBAaTh JOCTOBEPHOCTb  IMOJTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;

IPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE IMPOIECCA, a TAK)XKE BBIIBUTATH MPEATIOIOKEHUSI O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Paborta ¢ nngopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIUK, JaHHBIX, HEOOXOJUMBIX IS
pelienus 3aaa4u;

BbIOMPATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO
Pa3NUYHBIX BUIOB U (OPM MPEICTABICHHUS;

BbIOMpATh GOpPMY NpeACTaBICHUS HHPOPMALMU U WILTIOCTPUPOBATh peIIacMble 3a/1a4uu
CXeMaMH, AuarpaMMaMiu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;

OLIEHMBaThb  HaA&KHOCTh HMH(OpMaUMM 1O  KpUTEpUSAM, IMPEAJOKEHHBIM MU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIe e CTBUSA

BOCIIPUHUMATh U (DOPMYIHpPOBaTh CYXJIEHHS B COOTBETCTBUU C YCIOBHSMHM M LEISAMHU
oO0IIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb MOSCHEHHWs [0 XOAY pelIeHUs 3aJaud, KOMMEHTHPOBATh I0JIyYCHHBIH
pe3yJibTarT;

B Xoz€ OOCYX/eHHUs 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3blBaTh WJEU, HALIEJICHHbIE HA MOMCK PELICHUs, COMOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH APYrMX YYaCTHUKOB JUaiora, oOHapy>KuMBaTh Pa3jIMuMe U CXOJCTBO
MIO3ULMHI, B KOPPEKTHOM (popMe POpMYIUPOBATh PA3HOIIIACHS, CBOM BO3PAKECHMUS,;

IPEACTaBIATh PE3yJbTaThl PEIEHHs 3aJaud, HKCHEPUMEHTa, HCCIIEAOBAaHUS, IPOEKTa,
CaMOCTOSITENIHO BBIOMpATh (OpMaT BBICTYIUIGHHS C y4ETOM 3a1ad  MNpPE3CHTAllMH |
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIUBUAYaIbHONW pabOThl Ipu
pelieHnH Y4eOHBIX MaTeMaTHYeCKUX 3a/ad, NPUHUMATh LElb COBMECTHOHM JeATeNbHOCTH,
IUIAaHUPOBATh OPTaHU3ALMI0 COBMECTHOW pabOThl, paclpenesTh BUbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUI, «MO3rOBbIE
HITYPMBI» M HHBIE); BBINOJHATH CBOIO YaCTh pabOThl U KOOPAUHHPOBATH CBOM JEHCTBUS C
JIPYTMMH 4YJI€HAMHM KOMaHJbl, OLIEHWBAaTh KauyeCTBO pe3yjbTaTa M KAayeCTBO CBOETO BKJIAJa B
O0IIMH pe3ynbTar Mo KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepCAJIbHbIE YUeOHbIe JeicTBUS
Camoopranu3anusi:

BBISBJISITH  MPOOJIEMBI  JUIsl  PEIIEHUS B KU3HEHHBIX M y4YEOHBIX CHUTyaIusx,
OpPUEHTHPOBATHCS B Pa3IMUHbIX NOIX0aX NPUHATHS PelIeHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABIISATH IJIaH, aITOPUTM PEIIeHuUs 3aauu (WK ero 4acTh), BBIOUpATh
croco0 pemeHuss ¢ YY4ETOM HMEIONIMXCS PECypcoB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOI WH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTEJJICKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS TpoIlecca W pe3yibTaTa pPelIeHUs
MaTeMaTHYeCKOH 3a7]a4i, CAMOMOTHBAIINH U PEIICKCHH,

nNpeaABUACTbL TPYAHOCTH, KOTOPBIC MOTI'YT BO3HHMKHYTH IIPpU PCHICHUH 3aJa4dd, BHOCHUTH
KOPPEKTUBBl B JCSITENHHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWIEHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH MOCTABICHHOW IENH U YCIOBHSIM,
0OBSICHITH MPUYIUHBI JOCTUKCHUA WU HEAOCTHXKCHUA LICIIN, HAXOANUTD OI]_II/I6Ky, JaBaThb OLICHKY
MPUOOPETEHHOMY OIIBITY;

BbIpaXXaTb OMOIHMU IIPU HU3YYCHUU MATEMATHYCCKUX 00BEKTOB H© q)aKTOB, JaBaTb
SMOIMOHANBHYIO OIIEHKY PEIICHUs 3aa4H.



IIpeameTHbIE pe3yabTAThI
K koH1y oOyuenus B 7 kjiacce o0ydaromuics TOTYyYUT CIAEAYIOLIUE IPEAMETHBIE PE3YIbTaThI:

Yucia 1 BBIYMCTICHUS

PanmonaneHbie yncna.

[Tepexoauth OT 0gHOM (HOPMBI 3amKCH YHCET K IpYroil (mpeoOpa3oBBIBATh JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYpaJbHBIX YHCEN, MHOXKECTBA LEJBIX YHCEN,
MHOXECTBA PALMOHAJIBHBIX YHCEJI TMpPU PEIICHUH 3a/ady, MPOBEJICHUU PACCYXKICHUU U
JI0Ka3aTeIbCTB.

[TornMath 1 OOBSACHATH CMBIC MTO3UIIMOHHON 3aITMCU HATYPAILHOTO YHUCIA.

CpaBHUBATH U YIOPSIOYUBATH PAllOHATIBHBIC YHCIA.

BoImonHsATh, coderass YCTHbIE M TMUChMEHHBIC MPUEMBI, apUPMETUUECCKHE ICHCTBHS C
paloHaIbHBIMUA YHCIIAaMH, HWCIOJb30BaTh CBOICTBA uWCEN WM MpaBuia JEUCTBUN, MPUEMBI
palMOHATBHBIX BHIYUCICHUM.

BrInonaHsATE AEHCTBUSA CO CTETICHSIMU C HATYPAJIbHBIMU MTOKA3aTESIMHU.

Haxoauth 3HaueHUs YHUCIOBBIX BBIPAKEHHUM, COJEP)KAIIMX pAIMOHAIBHBIE YHCIA U
CTENIEHH C HaTypaJlbHBIM TIOKa3aTelieM, MNPUMEHSATh pPa3HOOOpas3Hble CIOCOObI U MPUEMBI
BBIYMCIICHHS, COCTaBIATh U OIEHWBATH UYWCIIOBBIC BBIPAKEHUS IPHU PEIICHUH MPAKTHUYECKUX
3a/1a4 U 3a]1a4 U3 IPYruX y4eOHBIX MPEIMETOB.

OKpyTJIATh YuCa ¢ 33JJaHHOM TOYHOCTBIO, a TAKXKE M0 CMBICTY MPAKTUUYECKOM CUTYyaIluH,
BBIMIOJHATh TPUKHUAKY U OICHKY pe3ysbTaTa BBIYHUCICHHM, ONEHKY 3HAYCHHM YHCIOBBIX
BBIPOKECHHH, B TOM YHUCJIE MPU PEIICHUH MPAKTHUECKUX 3a/1a4.

Pemarp TexcToBbIe 3aaun apuMETHIECKIM CIIOCOOOM, HCIOIb30BaTh TAOIHUIIbI, CXEMBI,
YEPTEXKH, APYTHE CPECTBA MPEACTABICHUS JAHHBIX MIPH PELICHUH 3a]1a4.

PemaTe NpakTUKO-OPUEHTHUPOBAHHBIE 3aJaud, CBA3AaHHbIE C OTHOUIEHUEM BEJIMYMH,
MPOTIOPIIMOHATBPHOCTHIO BETUYWH, ITPOLICHTAMH, HHTEPIPETUPOBATH PE3YIIbTAThl PEUICHUS 3a71a4
¢ Y4€TOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBIX OOBEKTOB.

JlemuMocCTb.

Jloka3bpIBaTh ¥ MPUMEHSTH IPU PEIIEHUH 3aa4 MPU3HAKU JeIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3HAKK AETUMOCTH CYMMBI M IIPOU3BEICHHMSI IIEITTBIX YHUCEI.

PacknaapiBaTh HAa MHOXKUTEIH HATypaIbHbBIE YHCIIA.

CB00OOIHO OTIEpUPOBATH MOHATUSIMH: YETHOE YHUCIIO, HEYETHOE YUCIIO, B3AUMHO MPOCTHIE
qucha.

Haxoauts Hanbonpmmii oOIMMI AETUTETh U HAUMEHbIIIEE O0Iee KpaTHOE Yucen U
WCIIO0JBb30BaTh UX MPH PEUICHUU 33]1a4, IPUMEHSTh alroput™ EBknnaa.

OrnepupoBaTh MOHATUEM OCTAaTKa MO MOJYJIO, IPUMEHATh CBOWCTBA CPaBHEHUU IO
MOYJIIO.

AJiredpanuecKkue BbIpaKeHUs!

BripaskeHust ¢ mepeMeHHBIMHU.

Hcnonp30BaTh anreOpandecKkyro TEPMUHOIOTHIO M CUMBOJIUKY, IIPUMEHSTH €€ B MpoIiecce
OCBOEHUS y4eOHOT0 MaTepuasa.

HaxonuTh 3HaueHus: OYKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYCHUSX TIEPEMEHHBIX.

Hcnonp30BaTh TOHSATHE TOXKAECTBA, BBIMONHATh TOXIECTBEHHBIE TMPEOOpa3OBaAHUS
BBIPaXKEHU, I0KAa3bIBaTh TOKECTBA.

MHOro4JeHslI.

BrimonHsaTe peodpazoBaHus 1EI0T0 BBIPAKEHUSI B MHOTOWIECH MPHUBEACHUEM TOT0OHBIX
CllaraéMbIX, paCKpbITUEM CKOOOK.

Boimonusate jgeiicTBus (ClOKEHWE, BBIYUTAHHE, YMHOXKEHHE) C OJHOWIEHAMH M C
MHOTOYJICHAMH, TPUMEHSATh (DOPMYIBI COKPAIEHHOTO YMHOXKEHHUs (KBaJpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, PA3HOCTh KBaJpaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE JJIs
YIPOLLECHUS BBIYMCICHH.
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OcyecTBIATh pa3aoKEHUE MHOTOWICHOB HA MHOXMTEIU C MOMOILIBIO BBIHECEHHs 3a
CKOOKM OOIEro MHOXXHUTENsS, TPYINIUPOBKH ClIaraeMbIX, MPUMEHss (OPMYIbI COKpPAIIEHHOTO
YMHOKEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOYIEHOB JUId pEIIEHMs pa3IduHBIX 3ajad U3
MaTEMaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM NIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTETEHEH ¢ HATYPaJbHBIMH MOKA3aTeNIMU JUIsl IPpeoOpa3oBaHus
BBIPAYKCHHUIA.

YpaBHeHus1 M HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSA IpaBUjia MEpexona OT
UCXOJHOTO YypaBHEHHUS K DPABHOCWIBHOMY eMy. [IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YpPaBHEHUS.

[TonGupats mpuMepsl Map YUCed, SBJISIOLIMXCS pPeIIeHUeM JMHEHHOr0 YPaBHEHHUS C ABYMS
IIEPEMEHHBIMH.

Crpoutb B KOOPAMHATHOM IJIOCKOCTH TIpapuK JUHEHHOrO YypaBHEHHs C JBYMS
[IEPEMEHHBIMHU, M10JIb3YACh IPa(pUKOM, TPUBOJUTH IPUMEPHI PELLICHUS] YPABHEHHUS.

Pemars cucreMpl ByX JIMHEHHBIX YpPaBHEHUH C IByMs IIEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecKu.

CocraBiATh M pelaTth JUHEHHOE YpaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3a/layM, HWHTEPIPETUPOBAaTh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJYyYEHHBIH
pe3yJIbTar.

DOyHKIUH

Koopaunats! 1 rpaduxu.

N300paxarb Ha KOOPAMHATHOM MpPsAMOM TOYKH, COOTBETCTBYIOLIUE 3a/JaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, MHTEpBalbl, 3allUChIBATh YHUCIIOBBIE IIPOMEKYTKM Ha
anreOpanvecKkoM sI3bIKE.

OtmedaTs B KOOpAMHATHOM TUNIOCKOCTH TOYKH 110 33JaHHBIM KOOPJAMHATaM.

DyHKIHH.

CrpouTth rpaduKu JTUHEHHBIX QYHKIUI.

OnuceiBaTh € MOMOIIBIO (YHKIMM H3BECTHBIE 3aBUCUMOCTH MEXKAY BEIWYMHAMMU:
CKOPOCTb, BpEMS, PacCTOSIHHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, MPOM3BOAMTEIBLHOCTb, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHHne GyHKLNU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii coco0 MpeCTaBlICHUs] U aHalu3a UHQPOpMalUU, U3BJICKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPaPUKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBathk cBOMCTBA PYHKUIMN JUIsl aHaIM3a TpauKOB PEATbHBIX 3aBUCUMOCTEN (HYIH
(GYHKINHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA (DYHKLIMH, MIPOMEKYTKM BO3PACTaHHUS U YObIBAHHS
dbyHKIMK, HAUOOJIBIIIEE U HAUMEHbIIIEE 3HAUCHUS (PYHKITUN).

Hcnonb3oBate rpaduku i McCiael0BaHUS MPOIECCOB M 3aBUCUMOCTEH, MPU pELIeHUN
3a/1a4 U3 IpYruX y4eOHBIX MPEIMETOB U PEATbHOM KU3HU.

K koHIy oOydeHus B 8 kiaacce 00yJarOmUACs OTYyIUT CIISAYIONIUE MPEAMETHBIC PE3YIIbTATHI:

Yuca v BLIYUCIEHUS

HppauroHnansHble yncha.

[ToHrMaTh ¥ UCMIOIB30BATh MPEICTABICHUS O PACIIMPEHUN YUCIOBBIX MHOKECTB.

CB0O0OTHO OTIepHPOBATH MOHITUSAMHU: KBAJPATHBIN KOPEHb, apuPMEeTUUECKUN KBaAPATHBIN
KOpPEHb, MPPALMOHAIBHOE YHUCIIO, HaXOJWUTh, OLICHUBATh KBAJPATHbIC KOPHU, UCIOJIB3Yys IMpHU
HEOOXOIMMOCTH  KalbKYyJsATOp, BBIMOIHATH TMpeoOpa3oBaHUS BBIPAKEHUH, COJEpIKAILIUX
KBaJIpaTHbIE KOPHHU, UCTIOb3YysI CBOMCTBA KOPHEH.

Hcnonp30BaTh HadalibHbIE MPEACTABICHUS O MHOYKECTBE JIEHCTBUTENBHBIX YHUCEN IS
CpPaBHEHHUS, OKPYTJICHUS W BBIYMCIICHUN, M300pakaTh ACHCTBUTEIbHBIC 4YHCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOIA.
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Hcnonp3oBarh 3amucu OONBIIMX U MalbIX YHCEN C MOMOIIBIO AECSITHUYHBIX ApolOed u
creneneld umcna 10, 3amuchiBaTh W OKPYTJISTh YMCIOBBIE 3HAYCHHUS PEATBHBIX BEIUYUH C
HCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHUM.

JlenumocTsb.

CB00OIHO OIEepHpOBaTh MOHATHEM OCTATKA 110 MOJYIIIO, IPUMEHSTH CBOMCTBA CpaBHEHUI
10 MOJIYJIIO, HAXOJUTh OCTATKU CYyMMBI U MPOU3BEJICHUS 10 JAHHOMY MOJIYJIIO.

AuredpanyecKkue BbIpaKeHUs!

Jpo6HO-paliioHalIbHbIE BEIPAKEHUSI.

Haxoauth nonmycTumbie 3Ha4YeHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKEHUSX.

[TpuMeHSITh OCHOBHOE CBOMCTBO palliOHAIBLHOM IpOOH.

BrimonusaTe npuBeneHue anredpanyeckux ApoOeit K ollieMy 3HaMEeHATeNo, CI0XKEHUE,
YMHOXCHHE, JIJICHUEe areOpanvecKux JpoOeid.

BhINOTHATE TOXKIECTBEHHBIE TPE0OPa30BaHNUs PAllMOHAIBHBIX BBIPAXKECHHIH.

[IpumensTh mTpeoOpa3oBaHUs BBIPAKEHUW ANl pEIICHUS pPA3IM4YHBIX 3a1a4 U3
MaTEeMaTUKH, CMEXHBIX MIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTENEHM C LIENBIM TOKa3aTejieM, BBIMOJIHATh MPeoOpa3oBaHuUs
BBIPAXKEHU, COJEPIKALLUX CTEIEHU C LEJIbIM [TOKA3aTeIIEM.

WppanronanbHbie BRIPAXKEHUS.

Haxonuth fonmycTumble 3HAQUE€HHsS [EPEMEHHBIX B  BBIPAXKEHHUAX, COJEPIKALIUX
apudmeTryecKue KBaJapaTHbIe KOPHHU.

BremonaATe mpeoOpa3oBaHUs UWPPANMOHAIBHBIX  BBIPAKEHHH, WCIOJIB3Yys CBOWCTBA
KOpHEHl.

YpaBHeHusI U HEPABEHCTBA

PewaTe kBajpaTHbIE YpaBHEHUS.

Pemmats npo6HO-panioHanbHbIE YpaBHEHUS.

Pemate nuHElHBIE ypaBHEHHS C MapaMeTpaMH, HECIOXKHbBIE CHUCTEMbI JIMHEHHBIX
YpaBHEHUH ¢ TapaMeTpaMH.

[IpoBoUTh HCCIIEIOBAaHUS YPABHEHUIN U CUCTEM YPaBHEHUW, B TOM YUCJIE C IPUMEHEHUEM
rpaduyecKuX MpencTaBiIeHH (YCTaHABIMBATh, UMEET U YpaBHEHHE WU CHUCTEMa ypaBHEHUU
pelIeHus1, €CJIM UMEET, TO CKOJIBKO, U POYEe).

[lepexonuTh OT clOBeCHOW (HOPMYIHUPOBKU 3afaud K e€ anredpandeckol MoAenu ¢
MOMOIIBIO COCTaBJICHUS ypPaBHEHUS WJIM CHUCTEMbl ypaBHEHUH, HHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33J1a4Ml MIOJyY€HHBIN PE3YNIbTAT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPaBHEHUS, OLICHKH, pellaTh JIMHEWHbIS
HEpPaBEHCTBA C OJIHOM TMEPEeMEHHONM W HX CHUCTEMBI, JaBaTh TpaHUUECKyl0 HIUTFOCTPAIUIO
MHOECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lornMaTh ¥ HCMOONB30BaTh (PYHKIMOHAJIBHBIE TIOHSITHS H  SI3bIK  (T€PMHHBI,
CUMBOJIMYECKHE O0O3HAYCHHS), OMPENesITh 3HaueHHe (QYHKIUM TIO0 3HAYCHUIO apryMeHTa,
OTIpeeTISATh CBOMCTBA (PyHKIIMHU IO €€ TpaduKy.

Ctpouts rpaduku QyHKIUHN , OMMCHIBATh CBOMCTBA YUCIOBON (QYHKINH 110 €€ TpaduKy.

K koH1y oOyuenus B 9 kiacce o0ydaronuiicss OTyYUT CIEAYIONIUE MPEAMETHBIE PE3yIbTaThI:

Yuciia 1 BLIYHCIEHUS

CBOOOIHO OmepupoBaTh MOHATHSAMHU: KOpEHb N-i CTENEHU, CTENEeHb C PAIMOHAIBHBIM
MOKa3areyieM, HaXOIUThb KOPEHb N-il CTENEHH, CTENEeHb C PAlUOHAIBHBIM IMOKAa3aTEJEM,
UCIIONIB3YSl MPU HEOOXOIUMOCTH KalbKyNsTOp, MPUMEHSITh CBOMCTBA KOpHS N-U CTEneHw,
CTEIEHM C PAIMOHAIBHBIM [TOKA3aTeJIEM.

Hcnonp30Barh MNOHATHE MHOXKECTBA JEHCTBUTEIBHBIX YHMCEN MPU PEIICHUM 3a/1ad,
MPOBEJICHUU PACCYKICHUN U I0KA3aTEJIbCTB.
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CpaBHUBaTh M YNOPSINOYMBATH ACUCTBUTEIBHBIC YHCIA, OKPYIJATH JIEHCTBUTEIBHBIE
YHCJIA, BBITOJIHATH IPUKUAKY pPE3yJIbTaTa BIYMCIECHUH, OLIEHKY YHCIOBBIX BBIPA)KEHUH.

Anredpanyeckue BbIpasKeHUsI

CBoOonHO omepupoBaTh IOHATUEM KBAJPaTHOIO TPEXWIEHA, HAXOOUTh KOPHHU
KBaJPaTHOIO TPEXUJICHA.

PacknaapIiBaTh KBapaTHBIN TPEXUICH HA JINHEHHBIE MHOKUTEIIH.

YpaBHeHus1 M HEPABEHCTBA

Pemlate nMHeNHBbIE U KBaJpaTHbIE YpaBHEHUs, YpaBHEHUS, CBOJAIIMECS K HUM, IPOOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemate HecnoXHbIE KBaPATHBIE YPABHEHNUS C IAPAMETPOM.

Pemate nuHEilHBIE HEPAaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
MHTEPBAJIOB, U300paXkaTh peLIeHHE HEPAaBEHCTB Ha YMCJIOBOM MPsIMOM, 3alMChIBATh PELICHHUE C
IIOMOLIBIO CUMBOJIOB.

Pemarb cuctemsl IByX JIMHEHHBIX YPaBHEHHH C ABYMs IIEPEMEHHBIMH U CHUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJISIETCS JTMHEUHBIM.

Pemarb Hecn0XHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHHUH € TApaMETPOM.

[IpumeHsTH  METOABl  PAaBHOCWIBHBIX  IpeoOpa3oBaHUll, 3aMEHbl IEPEMEHHOI,
rpadUyecKoro MeTo/1a Mpy pelieHny ypaBHeHUH 3-i u 4-i cTeneHen.

Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOM MpPSIMOIi,
3aMKChIBaTh PELIEHUE C IOMOIIIbIO CUMBOJIOB.

Pemars ypaBHEHMS, HEpAaBEHCTBA M HUX CHCTEMbI, B TOM YHUCIIE C OrPAHUYCHUIMH,
HaIpuMep, B LIEJIbIX YncIax.

ITpoBOoAMTH HCCIENOBAaHUS YPABHEHUIN U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C IPUMEHEHUEM
rpaduyecKux Npe/CTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WJIM CUCTEMA ypaBHEHUU
pelleHH s, eClIi UMEET, TO CKOJIBKO, U ITPoYee).

Pemats TekcToBble 3ajauu  anreOpaueckUM CIIOCOOOM € TIOMOIIBIO COCTaBJICHHS
YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp3oBaTh  ypaBHEHHUs, HEPAaBEHCTBA W HMX CUCTEMBbl JUIsl  COCTaBJICHHS
MaTEMaTHYECKON MOJENH PEAbHOM CHUTyalluM WM TNPUKIAJAHON 3a7add, MHTEPIPETUPOBATH
MIOJIy4YE€HHBIE PE3yJIbTaThl B 3alaHHOM KOHTEKCTE.

YuciioBble M0CI€10BATEIbHOCTH M IIPOTPecCHH

CB0060HO ONEepUpOBaTh MOHATUAMU: 3aBUCUMOCTh, (PYHKIMS, rpaduk QyHKIMH, TpsMas
MPOMOPLMOHAIBHOCTb, JIMHEWHAass (QYyHKIMs, oOpaTHass HPONOPLUOHAIBHOCTh, THapadora,
runep0oiia, KyCOYHO-3a1aHHas PYHKIUS.

UccnenoBats ¢GyHkumio mo e€ rpaduky, ycTaHaBIUBaTh CBOWCTBAa (DYHKIMN: 00JacTh
OIpeJieJIeHUsl, MHOXKECTBO 3HAueHUl, HyIM (QYHKIUH, HTPOMEKYTKH 3HAKOINOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHusl U yObIBaHUS, YETHOCTh M HEUYETHOCTb, HAUOOJbIIIEE U HAaUMEHbIIIEE
3HAUEHUS, ACUMIITOTBHI.

Pacno3naBath  KBagpaTHuyHyro (yHKIHIO 10  Qopmyie, TNPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (PYHKLUH U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

Onpenensath MNOJNOKEHHWE Tpaduka KBaJApaTUYHOM (QYHKIMHM B 3aBUCHUMOCTH OT €€
KO3 PHUIIMEHTOB.

Ctpouts rpapuk KBagpaTUIHON (PYHKIIMH, OMUCHIBATh CBOMCTBA KBAAPATUYHON (PYHKIUU
o e€ rpaduky.

Hcnonb30BaTh CBOWCTBA KBAAPATHYHON (HYHKIIMH JUTsI pEIICHUS 3a/1a4.

Ha nmpumepe xBanmpatnuHod (QyHKImMH cTpouTh rpaduk ¢ynkuum y =af(kx + b) + ¢ c
MOMOIIIBIO TTpeoOpa3oBanuii rpaduka Gpyukimu y=Ff(x).

WnmtocTpupoBaTh ¢ NMOMOIIBIO TpaduKka pealbHYI0 3aBHCUMOCTh WJIM NPOILECC MO X
XapaKTEPUCTUKAM.

Apupmernyeckas ¥ reoMeTpHYECKasi MPOTrPeccuu
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CBoOofHO omepupoBaTh MOHATHAMM: IOCJIEIOBATENbHOCTh, apupMeTHdecKkas |
reoOMeTpUYECKasi IPOrpeccu.

3agaBaTh IOCIENIOBATEIbHOCTH Pa3HbIMU CIOCOOAMM: OMNMCATENIbHBIM, TaOIMYHBIM, C
MOMOIIBIO (hOPMYJIBI N-TO WIEHA, pEKYPPEHTHBIM.

BBINONHATE BBIYUCIEHHUSI C HCIOJNBb30BaHUEM (opMyn N-TO wieHa apupMETHUECKOU M
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300pakaTh WieHbl OCIEA0BATEIbHOCTH TOUKAMU Ha KOOPAMHATHOM IIIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMM IIOCIEA0BATEIBHOCTAMHU, B TOM YHCIIE 334U
U3 peasbHOH KU3HU (C MCIIOJIb30BaHUEM KalIbKYISTOPA, LIH(POBBIX TEXHOIOTHH).

PacriozHaBath ¥ NpuUBOAUTH NIPUMEPHl KOHEUHBIX U OECKOHEUHBIX IIOCIIEI0BATEIbHOCTEM,
OTPaHUYEHHBIX  IIOCJEIOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTalomux  (YObIBAIOIIMX)
IIOCJIEI0BATEIbHOCTEM.

HmeTs npencraBieHUE O CXOOUMOCTH IIOCIENOBATEIBHOCTH, YMETh HAXOAWTh CYMMY
0ECKOHEUHO yOBIBAIOIIEH reOMETPUIECKOI MMPOTPECCHH.

IIpuMeHsTh METO MATEMATUYECKOM HHIYKIIMY IIPU PELLICHUH 3a]au.

TemaTnyeckoe MIIAHUPOBAHHUE /ISl Y4eOHOT0 MpeaMeTa Ajredpa

7 Kjaace
Ne | HammenoBanue pasaesioB u TeM | KosimuecTBo 4acoB DJIEeKTPOHH
/1 | IPOrpaMMbI ble
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe (poBbIe
padoThI padoThI )
oOpa3oBare
JIbHbIE
pecypcsl
1. YUCJIA U BBIYNCJIEHU .
PanumonansHbie ynciia 11 1
(moBTOpEHUE)
2 OYHKIMNH. KoopauHaTs! 1
17 1
rpaduku. OyHKIHN
3 AJITEBPAMYECKUE
BBIPAKEHU . Belpakenus ¢ 7
MIePEeMEHHBIMU
4 YPABHEHUSI 1 CUCTEMBI
YPABHEHWMU. Jlunetiasie 10 1
ypaBHEHUs
5 YUCJIA U BBIYNCJIEHU .
CreneHs ¢ HaTypalbHBIM 6
MoKa3aresieM
6 AJITEBPAYECKUE 23 1
BbIPAKEHU . MHorousneHsl
7 AJITEBPAMYECKHUE
BBIPAXKEHU . ®opmyisl 14 1
COKPAIIEHHOTO YMHOXECHUS
8 UMCJIA U BBIYNCJIEHU . 10
JlenuMoCTh
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9 OYHKIUUUN. Jluneitnas ynakmus | 16 1
10 | YPABHEHWS 1 CUCTEMBbI
YPABHEHUWMU. Cucremsr 14 1
JINHEMHBIX YpaBHEHUM
11 | TIloBropenwue, 06001ICHNE, 8 1
cUucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB | 136 8

I10 ITPOT'PAMME

RJacc

Ne | HaummeHoBanue pasjaesioB U TeM | KosmuecTtBo yacos JIeKTPOHH
/11 | IpOrpaMMBbl 18(3
BCEro | KOHTPOJIbHbIE |MPaKTHYeCKHe (poBbIe
padoThI padoThI )
oOpa3oBare
JbHBbIE
pecypcsbl
1. YPABHEHUS U 20 1
HEPABEHCTBA. HepaBenctBa
2 YU1CJIA 1 BBIYMCJIEHM L. 17 1
KBanpaTtHblii KOpeHb
3 YPABHEHUS U
HEPABEHCTBA. KBagpartuslie 17 1
ypaBHEHUS
4 AJITEBPANYECKUE
BBIPAKEHUA. dpoGHo- 17 1
palMOHAIbHBIE BBIPAKEHUS
5 YPABHEHUSA U
HEPABEHCTBA. [Ipo6Ho- 19 1
palroHaIbHbIE YPaBHEHUS
6 OVYHKIINN 15 1
7 AJITEBPAMYECKUE 14
BBIPAXKEHUM . Crennenu
8 YU CJIA 1 BBIYUCIIEHN L. 7 1
HemumocTb
9 [ToBTOpEeHME, 0600IICHHE, 10 1
cucTeMaTu3alus 3HaHu|
OBILIEE KOJIMYECTBO HACOB | 136 8

I10 ITPOTPAMME
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RJacc

Ne | HaumeHoBaHue pa3jnesioB u teM | KosmuecTBo yacos JJIeKTPOHH
/11 | IPOrpaMMbl ble
BCEro | KOHTPOJIbHbIE |MPAKTHYECKHe (poBbIe
padoThbI padoThI )
o0pa3oBate
JIbHbIE
pecypcsl
1. OYHKINU 25 1
2 YPABHEHUSA U
HEPABEHCTBA. KBaapartusie 15 1
HEpPaBEHCTBA
3 YPABHEHUSA U
HEPABEHCTBA. YpaBHenus, 25 1
HEPAaBEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE
I[MTOCJIEJOBATEJIBHOCTU 1 25 1
[NPOI'PECCUN
5 AJITEBPAMYECKUE
BBIPAXKEHU . Crenens ¢ 12 1
palMoHAIBHBIM TTOKA3aTeNIeM
6 [ToBTOpeHME, 0600IICHHE, 34 1
cUcTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB| 136 8
1O TTPOT'PAMME

Conep:xanue yuyeonoro npeamera ['eomerpus

Knacc — 7
YPOBEHbB —yeyO1eHHbll
Hauyana reomerpun

HcTopusi BOSHUKHOBEHHSI M Pa3BUTUS TeoMeTpuH. HauanbHble TOHSATHS TEOMETPHH.
Touka, mpsiMasi, OTpe30K, yd. [loHsaTre 06 akcuome, Teopeme, J0Ka3aTeIbCTBE, OMPEICICHIH.
B3anMHoOe pacrmonoxeHue Touek Ha mpsiMoil. M3mepeHue MIMHBI OTpe3Ka, PacCTOSHHE

MCKAY TOUKAMHU.

HOJIyrIJ'IOCKOCTB u yroj. Buast YIJIOB. I/I3MepCHI/Ie BCJIMYHH YTJIOB. BepTI/IKaJIBHBIC )51
CMCIKHBIC YTJIBI. HapaJ'IJ'ICJ'ILHBIC U TMNCPHNCHAUKYJIAPHBIC HNPSAMBIC. PaccTrosHue OT TOYKH OO

npsmoii. buccekrpuca yrina.
Jlomanas. Bwuapl 10MaHBIX.

JnviHa  moMaHOM.

MHOrOoyrojabHUKH.

MHOT'OyTroJbHHKa. [IOHATHE O BBIMYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbBHUKAX.
[TepBuYHbIE TPEICTaBIECHUS O paBEHCTBE (QUTYP, UX PACHIOJIOKEHUU, CHMMETPHH.
IIpocreiimne moctpoennsa. MHCTpyMEHTBI JUIsl U3BMEPEHUN U TOCTPOEHU M.

TpeyroabHukn

Bunsr TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Merana, OlcCeKTpuca U BbICOTA TPEYTOJIbHUKA.
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MMpsAMOYTOJILHEIC,

ITepumerp

TYNOYTOJIbHBIE,




PaBeHnctBO TpeyrosbHUKOB. IlepBbli M BTOpOW MNPU3HAKKM PABEHCTBA TPEYTOJIbHHKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM W HMX cBoiicTBa. [Ipu3HaK paBHOOEIPEHHOTO TPEYrOJbHHKA.
Tperuit npu3HaK paBeHCTBA TPEYTOJILHUKOB.

CooTHOLIEHHs MEXKy CTOPOHAMHU U YIJIaMH TPEYrojpHuKa. HepaBeHCTBO TpeyroiabHHUKA.
HepaBeHcTBO 0 1nmMHE TOMaHOM.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummetpu. [IpuMepsl cumMmeTpun
B OKPY’KaOIlleM MUDE.

ITapajuiesabHbie npsivMbie. CyMMa yrii0B MHOTOYI0JIBHUKA

[TapamienpHOCTh NPAMBIX, MUCTOPUYECKHE CBeAEHUS O nocryinare EBximga m o poau
JIo6aueBCKOro B OTKPBITUM HEEBKIMJIOBOM reomeTpuu. CBOMCTBA M NPHU3HAKU NapauleibHbBIX
npsmbix. CymMMa yIioB TpeyrosibHMKa. BHemHue yriasl TpeyroiabHuka. Cymma BHYTPEHHHX
YIJI0B MHOTOYT'OJIbHUKA U CYMMa BHEIIHHMX YIVIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHBIEC TPEYTOJ1bHUKH

ITpusHakyu paBeHCTBa NPSAMOYTOJBHBIX TPEYTOJbHUKOB. IlepneHaukynsap ¥ HakiIOHHAs.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYrOJbHHKA, IPOBEIEHHOW K  TUIOTEHY3E.
[IpsiMOyTONBHBIN TPEYTONBbHUK € YoM B 30°.

Oxpy:xXHOCTH

[ToHSATHS OKPYKHOCTM U Kpyra. OJEMEHTbl OKPYXHOCTH M Kpyra: LEHTp, pajauyc,
JuaMeTp, Xopa, UX CBOMCTBAa. B3auMHOe pacrosioxkeHue OKpYKHOCTH U npsimoi. KacarenbHas
U cekyuias K OKpyxHocTu. OKpyKHOCTh, BIMcaHHas B yroiu. llpocreiiiine mnoctpoeHus c
IIOMOUIBIO HUPKYJIS U JIUHEHKH.

I'eomeTrpuyeckne mecra To4eK

[TonsiTue 0 reomeTpudeckoM mecte TodeK. [Ipumeprsl reoMeTpuyYecKux MECT TOYEK Ha
IJIOCKOCTH. buccekTpuca yria U cepeMHHbIN NEPHEHAUKYISIP K OTPE3KY KaK F€OMETpUUECKUe
MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYTOJIbHMKA, €€ LEHTp. MeTox reoOMeTpUUECKUX MECT
TOYEK IPU PEUICHUH F€OMETPUUYECKUX 3ajau.

IMocTpoenust ¢ IOMONIIBIO HUPKYJISA U JTHHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHMS MPOCTEHIIMX IOCTPOSHHM, 3Tambl 3aJaud Ha
IIOCTPOEHHSI, PEILICHUE 33/1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JINHEHKOM.

Kiacc — 8
YPOBEHb —VenyO.1eH bl

YeTbIpEéXyroJabHUKH

[Tapannenorpamm, ero mnpu3Haku M cBoiicTBa. [IpsMoyronbHuK, pomO, KBajpar, HX
npu3Haku M cBoiictBa. Tpameuus. PaBHoOenpeHHas Tpamernusi, €€ CBOMCTBa M NPU3HAKH.
[IpssmoyronbHast Tpanenusi. CpeaHsis JIMHUS Tparenuu.

Cpennsis nMHUA TpeyrojabHUKa. MeToj yIBOEHHs MEAMaHbl TpEyrojibHHKa. TeopeMa o
IIEPECECUCHUN MEANAaH TPEYTOJIbHUKA.

Teopema daseca, Teopema 0 IPONOPLUOHAIBHBIX OTpe3kax. Teopema BapuHboHa Juis
MTPOU3BOJIBHOTO YETBIPEXYT OJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IHoxooue

[TogoGue TpeyronpbHUKOB, KOdhdumueHT moaodus. [IpusHaku momoOust TpeyroabHUKOB.
[Ipumenenue no1o0us Npy pelIeHUH T€OMETPUYECKHUX U MPAKTUYECKUX 3a/1au.

ILnomans

[Tonsitue o mmomaau. CBoiicTBa miomanel reomeTpudeckux ¢uryp. I[Ipocreiinme
dbopMynbl Ul MJIOLIAAM TPEYrojbHUKA, MapaienorpamMmma, pomba u Tpanenuu. [lnmomaau
1noJ100HBIX puryp. OTHOLIEHHE IOl TPEYTOIbHUKOB.

Teopema IIngaropa

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa nmpu pemeHud MPAKTUYECKUX
3a1ad.

DJIeMEeHTHhI TPUTOHOMETPHH
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CuHyC, KOCHHYC, TAHT€HC M KOTAHI'€HC OCTPOro yrija MpsIMOYrOJbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢ynkuunu yrimoB B 30° 45° m 60°. IIponopumoHanbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYT0JbHUKH, CBA3AHHBIE C OKPY’KHOCTBIO

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YTOJI MEXKJY KAacaTeIbHOM U XOPIOH. YTIbI MEXIY
XOpAaMH M CEKyIUMMH. DBnucaHHbIE ¥ ONMCaHHBIE OKPYXXHOCTM TPEYrOJbHUKA H
4eThIpEXyroJbHUKY. CBONCTBA M NpPHU3HAKM BIIMCAHHOIO YETBIPEXYrojibHUKA. B3aumHoe
pacrioyio)keHue IByX OKpyxHocTe. Kacanume okpyxkHocTeil. OOuiye kacaTelbHblEé K JBYM
OKPYKHOCTSIM.

kiacc — 9
YPOBEHB —y2/1y01eHHbI

Pemienne TpeyrojibHNKOB

Cunyc, xocunyc, TaHreHc yrinoB ot 0° mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
ToX1ecTBO. PopMyIibl NpuBeaeHUS. Perienne TpeyroibHUKOB. Teopema KOCUMHYCOB U Teopema
CHHYCOB. PeleHne mpakTH4eckux 3a/ad ¢ HMCIIOJb30BAaHHEM TEOPEMbl KOCHHYCOB M TE€OPEMbI
CHUHYCOB. Pelienue 3aa4 reoMeTpUueCcKOi ONTUKH.

Tpuronomerpuueckue GopMyibl JUIsl IIIOLAAN TPEYTroJbHUKA, apajiesorpamMmma, pomoa,
tpaneunn. @opmyia ['epona. @opmyra IUIOMIAAN BBITYKIIOTO YETHIPEXYTOJIBHUKA.

IMoxo6ue TpeyroJibHUKOB

Xopabl U NOJOO0HBIE TPEYroJbHUKH B OKPY)KHOCTU. Teopema O NMpou3BeeHUH OTPE3KOB
XOpA, TEOPEMbl O IPOU3BEIECHUU OTPE3KOB CEKYIIHUX, TeopemMa O KBaJpaTe KacaTeJIbHOM.
[IpuMeHeHMe TpU pelIeHuu reoMeTpudeckux 3anad. Teopembl UeBbl U Menenas. Ilonstue o
TOMOTETHH.

MeToa KoOpaAUHAT

VYpaBHeHHe NpsIMONM Ha IUIOCKOCTH. YTJIOBOW KOA(PGUUIUEHT W CBOOOJIHBIM WiIeH, WX
reomeTpuueckuii cMpicia. IlapannensHOCTs M MEPNEHAMKYISIPHOCTh MPSMBIX (Yepe3 yTrIoBOH
K03 HULIUEHT).

VYpaBHeHne Okpy:XHOCTH. HaxoxkaeHue nepecedeHHi OKpY)KHOCTEM U TpsAMBIX B
koopauHaTax. PopMyna paccTOssHHA OT TOYKM 10 mpsMoi. Ilnomane mapamnenorpamMmma B
KOOp/MHATax, MOHATHE 00 OpUEeHTHpOBaHHOW miom@anu. [IpuMmeHeHne MeToJa KOOpAMHAT B
MIPaKTUKO-OPUEHTHPOBAHHBIX TEOMETPUUYECKUX 3a7auax.

BekTops!

BexTops! Ha minockoctu. Clio)KeHHE U BBIYMTAHHE BEKTOPOB — MpaBUjIa TPEYTroJIbHUKA U
napajuiesiorpaMma. YMHOXKEHHE BeKTopa Ha uMcino. Koopaunatel Bekropa. CrokeHue Hu
BBIUMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHMCIO B KOOpAMHATaX. [IpuMeHeHue BEKTOPOB B
¢bu3uke, LIEHTp Macc.

[Tonsitue o Oasmce (Ha TIIOCKOCTH). PasmokeHusi BEKTOpoB mo Oazucy. CkamsipHOe
IIPOU3BEICHNE BEKTOPOB, TEOMETPUUECKUN CMBICI M BBIPAKEHUE B JEKApTOBBIX KOOPAMHATAaX.
JIMCcTpuOYTUBHOCTD CKaJSIpHOTO Ipou3BeneHus. CKalsipHOe MPOU3BEACHHE U MPOELHUPOBAHUE.
[IpuMeHeHNEe CKaSIpHOTO MPOU3BEACHUS BEKTOPOB JJIsl HAXOKIAEHUS JUIMH U yIJoB. PemieHue
reOMETPUUYECKUX 3aau C IOMOILBIO CKAJIIPHOTO IPOU3BEICHUSI.

JITMHA OKPYKHOCTH M IUIOIIAJAb Kpyra

ITpaBuiibHBIE MHOTOYTOIBHUKU. JlJIMHA OKpyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCIICHHE [UJIMH Jyr OKpyXHOcTed. Ilnomanes kpyra, cekropa, cermenrta. Mcropuueckue
CBeJleHUs 00 U3MEPEHUH JUTMHBI OKPY>KHOCTHU U IIJIOIIA U KPyTa.

JBHKEHHUS MJI0CKOCTH

LlentpansHas cummetpus. LlenTpansno-cummerpuunbie ¢purypsl. [ToBopot. OceBas
cumMeTpus. Urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOU ocu. [lapanienbHslii mepeHoc.
[Tonsatue nBukeHus 1 ero cBoicTBa. PaBeHcTBo Guryp. [IposiBieHns cCMMMETpUH B IPUPOE,
KHUBOIIUCH, CKYJIBITYpE, apXxutekType. Komnosunuu 1uxeHuil (mpocTeiime npumMepsl).
IIpuMeHeHnEe B reOMETPUYECKHUX 3a/1adax.
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Ili1anupyemble pe3yabTaThl 0CBOCHHUSA Y4eOHOro npeamera ['eomerpust

JInuHOCTHBIE pe3yJIbTaThI

1) naTpHOTHYECKOr0 BOCIIMTAHMUSI:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY pPOCCHHCKOM MaTeMaTuKH,
LICHHOCTHBIM OTHOLIEHHEM K JOCTHXKCHHUSAM POCCUHCKMX MAaTeMaTUKOB M POCCHHUCKOU
MaTeMaTHYeCKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX JTOCTUKEHUH B APYIUX HayKax M MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpaIaHMHA M pPEANN3aludd €ro IMpas,
IPEJICTaBICHUEM O MaTeMaTHUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS pPAa3IUYHBIX CTPYKTYD,
SIBJICHHI, TIPOLIEAYpP TPakIaHCKOTO OOIIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3THYECKUX IPOOJeM, CBS3aHHBIX C MPAKTUUYECKUM INPUMEHEHUEM IOCTHXKEHHH
HayKH, OCO3HAHHEM BaKHOCTH MOPAIbHO-ITUUECKUX IMPUHIUIIOB B JEATEIBHOCTH Y4EHOIO;

3) TPy/10BOT0 BOCIIUTAHUSI:

YCTAaHOBKOM Ha aKTUBHOE y4yacTHE B PEIICHUHU IMPAKTHUECKUX 3aJady MaTeMaTHYecKOu
HaIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTU MAaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSKEHUHU BCEU
KHU3HU U1 YCHEITHON Npo(ecCHOHaIbHOM AesITeNbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHEM HHIUBUAYAJIbHOH TPACKTOPHUH O0Opa3oBaHUS W
KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, pacCyKIeHUHN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) neHHOCTEl HAYYHOT O IO3HAHUS

OpHUEHTAIMe B JIEATENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbI W O0OIIecTBa, MNOHWMaHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YelOBEUeCKOM IesTeTbHOCTH, 3TalnoB €€ pa3BUTHS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3ALlMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpPA, OBJAJACHUEM HAaBBIKAMHU MCCIIEN0BATENbCKON
NeSITeNIbHOCTH;

6) ¢usnyeckoro BocnuTaHHS, (OPMHPOBAHUS  KYJBTYPHI  310POBbS W
3MOLHMOHAJIBHOIO 0J1aronoIy4us:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTHUeCKHE 3HaHMs B HHTEpecax CBOEro 3/0pOBbS,
BEJICHHUS 3JI0POBOTO 00paza *KHU3HM (30POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIbIXa, peryispHas (u3nuyeckas aKTHUBHOCThH), C(HOPMHUPOBAHHOCTBIO HaBBbIKa pediiekcuu,
MIPU3HAHUEM CBOETO MIPaBa Ha OIMIMOKY M TAaKOT'O K€ MpaBa JIPyroro 4eloBeka,

7) 3KOJIOrH4€eCKOro BOCIUTAHMA:

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWW JJIs pelieHHs 3afad B 00JacTu
COXPAHHOCTH OKpY)KaloIleW cpefbl, IJIaHUPOBAHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTIE/ICTBUM Ul OKpY’Kalolleld cpejbl, 0CO3HAaHHEM IJI00AIBHOTO XapakTepa 3KOJIOIMYECKHX
po0JieM U IyTel UX pelieHus;

8) aganTanuyu K U3MEHSIOIIMMCS YCJIOBUSIM COIMAJILHOI U IPUPOTHOI cpebl:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEETIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO AESITEIBHOCTb, B TOM YHCJIE YMEHUE YUUTHCS Y APYTUX
Joael, mpuoOpeTaTh B COBMECTHOM NI€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA IPYTHX;
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HEOOXOIUMOCThIO B (DOPMHpPOBAHMM HOBBIX 3HAaHUH, (HOPMYIHUPOBATH HAEU, MOHSATHS,
runoTe3sl 00 00BEKTaxX U SABJICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX, OCO3HABATH JC(PHUINTHI
COOCTBEHHBIX 3HAHUI 1 KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CUTYyallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUN KOHTpPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIE pPELICHUS U
neicTBus, pOpMyIUPOBATh U OLIEHUBATH PUCKH U TMOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeTal’[peL[MeTHbIe pe3yJbTarTbl

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe e CTBUS
Ba3oBble Jiornueckue aeiicTBUA:

BBIABIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IMPH3HAKH MaTEMaTHYECKHUX OOBEKTOB,
MOHATUH, OTHOINEHMM MEXIy NOHATHUAMH, (OPMYIMPOBATH ONpPEICNICHUS IOHSTHUH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(UKAIMKM, OCHOBAaHHUS s OOOOIIEHUS U
CpaBHEHMsI, KPUTEPHH ITPOBOIUMOI0 aHAIN3a,;

BOCIIPUHUMATh, (HOPMYNIHpPOBaTh U IMPeoOpa3OBBIBATH CYXKJIEHUA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NPOTUBOpeUnsi B (akTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKICHUAX, MpeajaraTb KPUTEpUU Ui BbISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTUKM, JNEAYKTHBHBIX M HMHJYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

pa3buparh J0Ka3aTelbCTBA MaTeMaTHUECKUX YTBEPXKACHUHM (IpsMble U OT NMPOTUBHOIO),
IIPOBOAUTH  CaMOCTOSITENIbHO ~ JOKa3aTelIbCTBAa MAaTeMaTH4ecKMX (akToOB, BbICTpauBaTh
apryMEeHTaluI0, IPUBOJUTh IPUMEPHl M KOHTPIPUMEPHI, MPUMEHITh METOJ] MaTeMaTHYeCcKOu
MHIYKIIMH, 00O0OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMoco0 pemieHuss ydeOHOM 3ahauu  (CpaBHUBaThb HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOAAIMH C Y4YETOM CaMOCTOSITEIbHO BbIJAEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIEI0BATEIbCKUI MHCTPYMEHT MO3HaHUs, (OPMYIUPOBATH
BOIIPOCHI, PUKCUPYIOLIME MPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIBHO YCTAHABIMBATH UCKOMOE
U 1aHHOE, (POPMUPOBATh TMIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIEHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEJOBAHHUE IO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKAY
co0oii;

CaMOCTOSITENIbHO (hOPMYyITUpPOBaTh 000OIIEHUsT U BBIBOJIBI 10 pe3yabTaTaM MPOBEIEHHOTO
HaOJIIO/IEHUsI, HCCJIEeOBAaHUs, JKCIIEPUMEHTa, OLEHUBAaTh JOCTOBEPHOCTh IOJTYYEHHBIX
pe3yIbTaToB, BEIBOJIOB U 0000IIEHUI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECcca, a TAKXKE BBLABUTATH MPEIOIOKEHHS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ nngopmanmeii:

BBISBIISATH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAINH, JaHHBIX, HEOOXOJUMBIX IS
pellIeHus 3a/1auu;

BBIOMPATh, AaHAIU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IMYHbBIX BUJOB U (POPM MpeaCTaBICHUS;

BBIOMpATh GOPMY MpeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH pelllaeMble 3a/1aun
CXeMaMH, IMarpaMMaMi, HHOM rpadukoi U X KOMOMHALIMSIMY;

OLICHUBATh  HAI&KHOCTh HMH(OpPMAIMM 1O  KPUTEpUSAM, TMPEAJIOKEHHBIM MU
Cc(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHuKaTHBHBIC YHHBepcaJdbHble ydeOHbIe el CTBHS:
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BOCIIPUHUMATh U (DOPMYIMpPOBAaTh CYXKJIEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISMHU
o0IIeHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTb IOSCHEHHWs 110 XOAY pEIIeHUs 3aJaud, KOMMEHTHPOBATh IOJIy4YEHHbIN
pe3yibTar;

B X0Jie 00CYyX/IeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXHaeMOHl TeMbl, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKa3blBaTh WJIEW, HALIEJICHHbIE HA IOUCK PELIEHUS, CONOCTABIATh CBOU
CYXJIEHUS C CYXACHUSAMHU JPYTrUX YYaCTHUKOB JAMAIOra, OOHapyXHUBaTh pa3iMuue U CXOACTBO
MO3UINH, B KOPPEKTHOH popme GOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

IPEACTaBIATh PE3yJbTaThl PEIIEHHs 3aJaud, HKCHEPUMEHTa, HCCIIEAOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIGHHUS C Yy4€TOM 3a1ad  Mpe3eHTAluH |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYyaTbHON PabOTHI MpHU
pelieHnH y4eOHBIX MaTeMaTHYeCKUX 3a/ad, NPUHUMATh LEelb COBMECTHOM JAeATeNbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW pabOThl, paclpenesaTh BUAbl padoT, JOroBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIO/IEH;

y4acTBOBaTh B TPYMIOBBIX (Popmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
LITYpPMBI» U HHBIE); BBINOJHATH CBOIO YaCTh PabOThl U KOOPAUHHPOBATH CBOM JEHCTBUS C
JPYTMMH 4YI€HAMHM KOMaHJbl, OLIEHWBATh KAauyeCTBO pe3yJbTaTa U KAayeCTBO CBOErO BKJIaAa B
o0IIMi pe3yapTaT o KpUTEPUsIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOEHCTBUS.

PeryisiTuBHbIE YHMBepcaJIbHbIE YUeOHbIe JelicTBUSs
Camoopranu3anusi:

BBISBJISITH MPOOJIEMBbI  JUIsl  PEIIEHUS B OKU3HEHHBIX M y4EOHBIX CHUTyalusx,
OPHEHTUPOBATHCS B PA3IIMUHBIX MTOIX0AAX MPUHSITHS pEHICHUH (MHANBUAYAIBHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTABIIATH ILJIaH, aITOPUTM PEIlIeHus 3aa4u (WK ero 4acTh), BHIOUpaTh
crocod pemieHuss € Y4E€TOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI pellIeHU ¢ y4éTOM HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb, YMOIHOHAJILHBINH HHTEIEKT:

BJAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CaMOKOHTPOJIS Ipolecca W pe3ysbTara pelleHus
MaTeMaTHYeCKOH 3a/1a4ui, CAMOMOTHBAIINU U pe(IICKCUH;

HpEeIBUIETh TPYJHOCTH, KOTOpPBbIE MOT'YT BO3HHKHYTh NpPU DELICHWU 3a7ayd, BHOCHUTH
KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE pE3yJbTaTa JAEATEIBHOCTH TOCTABICHHOW IIETH U YCIOBHUSM,
OOBSICHATh MPUYUHBI JOCTHIKEHHS MIIM HEJOCTHKEHUS 11€IM, HaXOAUTh OIINOKY, AaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BbIp@XKaTh OSMOLMU TPU M3YYEHUH MaTEeMaTUYeCKHMX OOBEKTOB M (DaKTOB, JaBaTh
HMOITMOHAIBHYIO OIICHKY PEIICHUS 3a1a4H.

IIpexMeTHBIE pe3yabTaThl
K koHIty o0yuenus B 7 kjiacce o0y4yaromuics MOITYYUT CIEAYIOIINE MPeAMETHbIE pe3yIbTaThl:
PacrioznaBaTh M3y4yeHHBIE TeoMeTpHuYecKHe (UTYpBl, ONpENeIsITh UX B3aHUMHOE
pacroyio’keHne, U300paxkaTb reoMeTpuiecKrue (PUrypsl, BHIIIOJIHATh YEPTEKHU IO YCIOBUIO
3amaun. M3MepsATh NHMHENHBbIE W YIIOBbIE BEIWYUHBL. PemraTe 3a1auu HAa BBIYHMCIICHHE JUIMH
OTPE3KOB U BEJIMYHH YIIIOB.

Jenatb NpUKUAKY M OLIEHKY JIMHEWHBIX M YIVIOBBIX BEIMYHMH IPEIMETOB B PEATBHOU
KHU3HH, pa3MEepOB NPUPOAHBIX OOBEKTOB. Pasnuyare pasmepsl 3TUX OOBEKTOB MO TMOPAIKY
BEJINYMHBI.

CTpouth 4epTeKHM K FTEOMETPUUECKUM 3a]1a4aM.

[Tosmp30BaTbCAd NMPU3HAKAMU DPABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BaTh IPHU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPY PEIICHUH 3a/1a4.

ITpoBOAMTE JTOTHYECKHE PACCYKIECHUS C HCITOJIB30BAHUEM T'€OMETPUYECKUX TEOPEM.
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[Tonb30BaTbcs MpU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB, CBOHCTBOM
MEIMaHbl, MPOBEACHHOM K THUIIOTEHY3€ IIPSAMOYIOJIBHOIO TPEYrOJIbHUKA, B PELICHUHU
F€OMETPUYECKHX 3a/1au.

OnpenensaTh napauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexkymas. Onpenenars NapajuieIbHOCTh NPSIMBIX C ITOMOILIBK) PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroW NMPSMOMU.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOAWTh YHCIOBbIE M OyKBEHHbIE 3HAYCHHS YIJTIOB B
F€OMETPUYECKUX  33Jadyax C  HCIOJb30BAHMEM CYMMBbl  YIJIOB  TPEYIOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX NpPU IEPECEUCHHM IBYX MapauleIbHBIX
NPsIMBIX CeKyIllel. PemaTe npakTuueckue 3aaul Ha HaX0KJI€HUE YTJIOB.

Brnagerp monsituem reomerpuueckoro mecta todek (I'MT). Ompenensats OuccekTpucy
yrjla M CEpEeIUWHHBIA NEPHEeHIUKYISIp K OTPEe3Ky KaK TIeOMETPUYECKHE MeCTa TOYeK.
[Tons3oBarbest moHsiTUEM reomerpuueckoro wmecra Touek (I'MT) mnpu  nmokaszarenbcTBe
F€OMETPUUYECKHUX YTBEPKACHUH U MPU PELICHUH 3a/1a4.

@opMynMpOBATH ONPEACICHUS OKPYKHOCTH M KpYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BIJAJIETh MX CBOWCTBAMHU. YMETh JOKa3blBaThb M NPUMEHSATh 3TH CBOMCTBAa MpHU
peuieHuu 3aaay.

Bnanete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HaXOAUTh €&
neHTp. JlokasplBaTh M HCIOJB30BATh (PAaKTBl O TOM, YTO OMCCEKTPHCHI YIJIOB TPEYroJIbHHKA
MIEPECEKAOTC B OJIHOM TOYKE, U O TOM, UTO CEpPEOUHHBbIC MEPIEHIUKYISAPbl K CTOPOHAM
TPEyroJIbHUKA [IEPECEKAOTCS B OJHOU TOUKE.

Biamere 1noOHATHMEM KacaTeIbHOM K  OKPYXXHOCTHM, IIOJIb30BaTbCs TEOPEMOH O
NEPIEHIUKYISIPHOCTH KAacaTeJIbHOM M paauyca, NPOBEAEHHOIO K TOYKE KacaHusA. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHOM TOYKH, U TPUMEHSATH
9TO B PEIICHUN F'€OMETPUUYECKHX 3a/1ad.

Jloka3piBaTh W NPUMEHATh MNPOCTEHIINE T€OMETPUUYECKHE HEPABEHCTBA, MOHUMATh HX
MPAKTHYECKHUI CMBICII.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IIOMOLIBIO LUPKYJIS U JIMHEUKH.

K koH1y 06ydenus B 8 kjacce o0yyaromuiics MoNyduT caelyrolue NpeIMeTHbIE pe3yIbTaThl:
Pacnio3naBaTh OCHOBHBIC BUIBI YETHIPEXYTOILHUKOB, UX AJIEMEHTEHI, TIOJIB30BAaTHCS MX
CBOWCTBAMM TIpU pEIIEHUH TeOMETpPUYECKHX 3ajad. Pa3nuyare mNpU3HaKM M CBOWCTBa
napajiesiorpaMma, pomM0a M TPSMOYTOJIbHUKA, JOKa3bIBaTh MX M YBEPEHHO MPUMEHSTH NPHU
pelIeHNH T€OMETPHUECKUX 3aj1ay.

Hcmonp30BaTh CBOWCTBA TOYKH IEPECEUYCHUS MEIUaH TPEyroyiibHUKa (IEHTpa Macc) B
peleHnH 3ajay.

Brnanetp moHsTHEM CpelHEH JMHUH TPEYrojlbHUKA W TPAIeIiH, TPUMEHITh UX CBOWCTBA
IpU pelIeHUH TeoMEeTpUYecKux 3aaad. Mcmomb3oBarh Teopemy Daneca M TeopemMy O
MIPONIOPIIMOHATFHBIX OTPE3KaX, MPUMEHSTh WX JUIS PEIICHUS PAKTHIECKUX 3a/1aY.

Pacrio3HaBaTh IEeHTpAIbHO-CHMMETPHYHBIE (PUTYPHI W HCIIOJIb30BaTh WX CBOWCTBA MpHU
peleHnH 3ajay.

Bnagerp  moHsiTMusiMM  momoOMsT  TPEYroJbHUKOB,  Ko3(pduuuenta  momodus,
COOTBETCTBEHHBIX JJIEMEHTOB MOJOOHBIX TPEYrOJIbHUKOB. VIMeTh TpeicTaBiIeHHE O
npeoOpa3oBaHuU MOAOOMS W O TNONO0OHBIX (Qurypax. Ilonap3oBaThCsi MpHU3HAKAMU TMOAOOMS
TPEYTrOoJbHUKOB MpPU PEIIEHUN IeOMEeTpHUYecKuX 3aaad. Jlokas3pBaTh M MPUMEHSATh OTHOLICHHS
MPONOPIIMOHAIFHOCTH B TPSIMOYTOJNIBHBIX — TpeyrosbHuKax. [lpumeHstp momoOue B
MPAKTUYECKHX 33/1a4ax.

BeBOAMTE W WCMONB30BaTh TMpocTeimme ¢GOpMyNbl s TUIOMAANW TpPEyroJbHUKA,
napajenorpaMMa, pomba W Tpanenuu. BpaucnATh (pasmUYHBIME - croco0aMH) IIIOIIATh
TPEYroJIbHUKA M TUIOIIAId MHOTOYTOJBHBIX (GUTYp (MOJIB3YSICh, TA€ HEOOXOIMMO,
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KaJIbKYJISITOPOM). 3HaTh OTHOILIEHHUE IUIONIael MOJOOHBIX (GUTYp M MPUMEHSATH NMPU PELICHUU
3anau. [IpuMeHsTh Moyd4eHHbIE YMEHHUS B MPAKTHUYECKUX 3a7a4ax.

[Tonb3oBatbes Teopemoii [lucdaropa st pemieHus T€OMETPUYECKUX U MPAKTHUYECKUX
3ama4. CTpoUTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKUX 3a/jadax, CaMOCTOSTEIbHO JENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIHE JIIMHBI.

Bnagerp moHATHEM BHHCAHHOTO M LEHTPAJbHOrO YIJa, YIila MEXIy KacaTelbHOH H
XOpAOH, ONHMCAHHOM ¥ BIUCAaHHOW OKPYKHOCTH TPEYrojbHUKA M YEThIPEXYTOJIbHUKA,
MIPUMEHATH UX CBOMCTBA MPHU PEILICHUU 3a/1a4.

[IpuMeHsTh MOJydYeHHBbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MATeMaTUYECKUE MOJENU s
3a/1a4 peagbHOU KU3HHU U MTPOBOJAUTH COOTBETCTBYIOIIUE BBHIYUCICHHS C IPUMEHEHHEM TO100Ms
U TPUTOHOMETPUH (TI0IB3YSICh, I71€ HEOOXOIUMO, KaJIbKYIATOPOM).

K koH1y 00ydenust B 9 kjiacce 00y4yarouuiics moay4duT ciaeayronie npeaMeTHbIe PE3yIbTaThl:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPHIX YIJIOB, YMETh HAXOIUTH C UX MTOMOIIBIO
pa3juyHble  JJIEMEHThl  MPSAMOYTOJBHOTO  TPEYTOJbHHKA  («pEIIeHHe MPSIMOYTOJIbHBIX
TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYASTOPA) JJIUHBI M YIIIBI JUIS HETAOIMYHBIX
3HAYCHUU.

[Tonp30BaTbest GopMysIaMu MPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOXKJAEHUSI COOTHOILICHUIM MEX]ly TPUTOHOMETPUYECKUMHU BEJIMYMHAMU.

Jloka3pIBaThb TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSTH UX JJIS HAXOXKJIEHHUS
pa3IMYHBIX  O3JEMEHTOB TPEYrojJbHUKAa («pPEHIeHHE TPEYrolbHUKOB»), TMPU  PEIICHUU
reoOMEeTpUYECKUX 3a1a4. [[puMeHsATh NOaydYeHHbIE 3HAaHUS PU PELICHUH TPAKTUUYECKUX 3a/1auy.

[IpyMeHsTh TPUTOHOMETPUIO B 337avax Ha HAXOKJICHHUE IUIOIIAIU, BHIBOJUTH U BIAJIETh
TPUTOHOMETPHUYECKUMH (POopMysIaMH JJIsl TUIOIIAAN TPEYrojbHHUKA, IMapajuiejorpamma, pomoa,
Tpamnenuy, BBIBOAUTh M NpUMEHATH Gopmyny ['epona u opmyny s MIOMAAU BBITYKIOTO
YEeThIPEX YT OJIbHUKA.

HmeTs npencTaBiieHue 0 TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsX.

Hcnons3oBatk Teopemsl UeBbl 1 MeHenas Ipyu pelieHuy 3a/1a4.

Hcnonb30BaTh TEOpEMbI O BIIMCAHHBIX yIilax, yIilax MeXy XOpJaMH (CeKyIIUMH) U yriie
MEX/1y KacaTeJIbHON U XOPJIOM MpH pelIeHuu TeOMEeTpUYEeCKUX 3a1a4. Jloka3bIBaTh U IPUMEHSATh
TEOPEMBI O NPOU3BEACHUM OTPE3KOB XOpA, O NMPOU3BENECHUU OTPE3KOB CEKYIIUX, O KBajapare
KacaTeJIbHOM.

Brnaners moHsTHEM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh € ypaBHEHUEM IMpsIMOM Ha
IUIOCKOCTH. BraneTs MOHATUSAMHU yIJIOBOTO KO3 UIIMEHTa U CBOOOJHOIO WieHa, TOHUMAaTh MX
TE€OMETPUUECKUI CMBICI M CBS3b YITIOBOTO KO3((UIMEHTa ¢ BO3pacTaHUEM M yObIBaHHEM
JuHEeHOW (QYHKIMM. VYMeThb pemarb METOJOM KOOpJAMHAT 3a/Jayd, CBS3aHHbBIE C
NapaJUIEIBHOCTBIO M NMEPIEHAUKYIISIPHOCTBIO IPSIMBIX, NIEPECEUEHUEM NPSAMBIX, HAXOXKACHUEM
TOYEK IepeceyeHusl.

BeiBomuTh M BianeTh ypaBHEHHEM OKpYKHOCTH. Vcrosb30BaTh METOZ KOOpPAMHAT IS
HaXO0XICHUS MepeceuyeHuil OKpYKHOCTEeH U NpsAMBbIX. Bianers hopMynaMu paccTOSHUSL OT TOUKU
710 TIPSIMOH, TUTOIIAM MapajjieiorpaMmMa B KOOpJUHATaX, UMETh MOHATHE 00 OPHEHTHPOBAHHOM
wiomaay. [lonb3oBaTbcst METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSTH €ro IpU pEelIeHUH
FEOMETPUUECKUX M TPAKTHYECKHUX 3anad. [IpumMeHATP MeTox KOOpAMHAT B IMPAKTUKO-
OpPUEHTHUPOBAHHBIX T€OMETPUUECKHUX 3a/1adax.

Bnaners moHsTHeM BeKTOpa. YMETh CKJIaJblBaTh U BBIUUTATh BEKTOPBI, YMHOXKaTh Ha
4HCIIO0, BJIAJETh IPaBUJIaMH TPEYTrOJbHMKAa W NapajuleJorpamMMa. BiageTb NpakTHYECKUMH
UHTEPIpETAlMsIMI  BEKTOPOB. YBEPEHHO I0JIb30BaThCsl KOOpAMHATaMHM BeKkTopa. Braners
CJI0)KEHMEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HA YUCIIO B KOOPAMHATAX.

Nmetp mpeacraBienue o Oa3uce (Ha MUIOCKOCTH). PackiagsiBaTh BEKTOPHI MO 0Oa3ucy.
PackimanpiBaTh BEKTOpPBl CHJI € IIOMOUIbIO IPOELMPOBAHMS M  TPUTOHOMETPUYECKUX
cooTHoImIeHUH. [IpUMEeHATh TOJTydeHHBIC 3HAHUS B IPOCTEUITNX (PU3HUECKUX 3a7adax.
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BrageTe NOHATHEM CKaJsPHOTO MPOU3BEIEHUS BEKTOPOB, IOHUMATh €r0 T€OMETPUYECKUI
CMBICI UM YBEPEHHO IIOJIb30BAaThCA €ro BBIPAKEHHEM B JIEKapTOBBIX KOOpAMHATaX. 3HaTh
JUCTPUOYTUBHOCTh CKaJSIPHOTO MPOM3BEICHHS U €ro CBsA3b C MpoeuupoBaHueM. lIpumMeHsTh
CKQJISIPHOE ITPOMU3BEIAEHUE BEKTOPOB ISl HAXOXKACHUSA JUIMH U YIJIOB. Pelatb reoMeTpuyecKkue
3a/layd C TOMOIIBIO CKASIPHOTO Mpou3BeacHMs. Vcnonap30BaTh CKaISIPHOE MPOU3BEACHUE
BEKTOPOB B alre0pandeckux u (GU3MUeCKHuxX 3aaadax.

Brnanete moHATHSMH NPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI JTYT'H
OKPY>KHOCTH M PaJUaHHOW MEPbI YIJIa, BBIUUCIATH ILIOMIAAb Kpyra v ero yacrei. [lonumars
CMBbICI yKcia . [IpuMeHATh MoNydeHHbIE YMEHUS NPH PEIICHUM MPAKTHUYECKUX 3a/1ad. 3HATh
MCTOPUYECKHE CBEJICHUSI 00 M3MEPEHHUH JUTMHBI OKPYKHOCTHU U TUIOIIAU KPyTa.

HmeTs mpencTaBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JABMXKEHUAX. Haxoauts ocw,
IEHTPBl CHMMETPUH (QUTyp, ICHTPHI IOBOPOTA, HAXOAUTh KOMITO3UIIMU TPOCTCHUIINX
npeodpazoBanuil. [IpuMeHsATh ABMKEHUS IIOCKOCTH MPHU PEUICHUH F€OMETPUUYECKUX 3a/1a4.
[IpuMeHnATh NOJIy4EHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOAEIH I 3334
peasIbHOM JKU3HH U TPOBOJAUTH COOTBETCTBYIOIINE BHIUHUCIICHHS C IPUMEHEHHEM MOA00HS U
TPUTOHOMETPUYCCKHUX (QYHKITHH (TIOJIB3YSCh, T/Ie HEOOXOIUMO, KaTbKYISITOPOM).

TemaTu4yeckoe MJIaHNpPoOBaHue 1A YueOHOro npeamera I'eomerpus

7 Kj1ace
Ne | HammenoBaHue pa3nenoB u Tem | KosmmuecTtBo yacos JJIeKTPOHH
11/11 | IPOrpaMMBbl ble
BCEro | KOHTPOJbHbIE |NMPaKTHYeCKHe (poBbIe
padoThI padoThI )
o0pa3oBate
JIbHbIE
pecypcsbl
1. Hauana reomerpun. [Ipocreiimme
reoMeTpudecKkre GUTYpsl U UX
. 28 1
cBorictBa. M3mepenue
TCOMETPHUYECKUX BEIIMIUH
2 TpeyronbHuKH 19 1
3 [MapannensHocTh. Cymma yrioB 15 1
MHOTOYTOJIbHUKA
4 [IpssMoyTONBHBIE TPEYTOJIBHUKU 7
5 I'eomeTprueckne HepaBeHCTBA 5 1
6 OxpyxHocTb. ['eomeTprueckue
Mecra Touek. [loctpoenus ¢ 18 1
MTOMOIIIBIO ITUPKYJIIS ¥ TUHEHKH
7 [ToBTOpeHue, o6o0IIeHNE, 10 1
CUCTEeMaTH3aIlvsl 3SHAaHUHA
OBILIEE KOJIMYECTBO YACOB| 102 6
10 ITPOIT'PAMME
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RJacc

Ne | HaumeHoBaHue pa3jnesioB u teM | KosmuecTBo yacos JJIeKTPOHH
/11 | IPOrpaMMbl ble
BCEro | KOHTPOJIbHBbIE | MPAKTHYECKHE (poBbIe
padoThbI padoThI )
o0pa3oBate
JIbHbIE
pecypchl
1. YeThIpEXYroIbHUKN 22 1
2 ITomobOue 16 1
3 [Tnomans 16 1
4 Teopema ITudaropa u Havana 18 1
TPUTOHOMETPHH
5 VYTIubl U 4ETBIPEX YT OJIbHUKY, 20 1
CBSI3aHHBIC C OKPY)KHOCTBIO
6 [ToBTOpeHME, 0600IICHHE, 10 1
cUucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB| 102 6
10 ITPOI'PAMME
KJIace
Ne | HammenoBanue pasiesioB u TeM | KosimuecTBo yacoB DJIEeKTPOHH
/1 | IPOrpamMMblI bie
BCEro | KOHTPOJIbHbIE |MPaKTHYeCKHe (I poBbIe
padoThI padoThI )
oOpa3oBare
JIbHbIE
pecypchl
1. Pemenue TpeyronbHUKOB 22 1
2 [Tomo6we TpeyroIbHUKOB 12 1
3 Meroa koopArHAT 10 1
4 BexTopsl 20 1
5 JlnmrHA OKPY>KHOCTH U TUIOIIA/Ib 16 1
Kpyra
6 JIBMOKEHHUS TIIIOCKOCTH 10
7 [ToBTOpeHme, 0600IIeHNE, 12 1
cUCcTeMaTH3aInsI 3HaHUH
OBILIEE KOJIMYECTBO YACOB| 102 6

1O TIPOI'PAMME
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Conep:xanue yue0HOro npeamera BeposiTHOCTb U CTATHCTHKA
Kjacc — 7
YPOBEHbB — yenyOieHHbll

[IpencraBienue OaHHBIX B BUAE TaOnWI, OuUarpaMM. 3aroyiHEHHe TaOiWll, YTeHHE W
IIOCTPOEHHE CTOJOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX AuarpamMm. YreHue rpadukoB peaibHbIX
nporeccoB. M3Bieuenne wuHbOpMaAnMM W3 AMAarpaMM M TaOJMI, HWCHOJB30BAHHE W
MHTEpIpeTalys JaHHbIX.

OmnwucarenbHasi CTATUCTHUKA: CpefHee apudMeTHIecKoe, MeIMaHa, pa3Max, HauboblIee U
HauMEHbLIEEe 3HAUEHMs, KBapTWIM, CpeIHEe TIapMOHUYECKOE, CpeAHee TIapMOHHYECKOe
YHCIIOBBIX JAHHBIX.

[Tpumepsl ciyyailHOM M3MEHYMBOCTH IPU H3MEPEHUSAX, B MAacCOBOM IPOMU3BOJICTBE,
TEHJCHIIMM M CIIydailHble KOJIeOaHWs, TPYNIUPOBKA JAHHBIX, IPEICTABICHUE CIyYaiHOM
M3MEHYMBOCTHU C ITOMOIIBIO JIMarpaMM, YacTOThI 3HAYCHHUH, CTATUCTUYECKAs yCTOMYUBOCTb.

I'pad, Bepinna, pedpo. Crenens BepiinHbl. Yucno pédep 1 cymmapHasi CTeleHb BEPIIMH.
[Tonsarue o ces3ubIX rpadax. Ilytu B rpadax. Lenu u muknel. O6xoq rpada (9HIepoB MmyTh).
ITonsatue 06 opueHTHpoBaHHOM Ipade. Pemenue 3agau ¢ nmomouibio rpados.

VYTBepkIeHUs W BBICKa3biBaHUSA. OTpUIlaHWE YTBEP)KACHUS, YCIOBHBIE YTBEpIKICHHUS,
oOpaTHbIE U PaBHOCUJIbHbBIE YTBEPKICHUS, HEOOXOIUMBIE U JIOCTaTOYHbIE YCIOBHSI, CBOMCTBA U
npu3Hakh. [[poTHBONOI0KHbIE YTBEP)KICHHS, JOKA3aTEIbCTBA OT IPOTUBHOTO.

CrnyyaliHplii SKCIIEpUMEHT (OIBIT) U ciy4yaiiHoe coObiTHe. BeposTHOCTb M 4YacToTa
cityyaifHoro coObITusi. Posib MaloBEpOSITHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUH B MPHUPOJIE
U B 00LIECTBE.

Kiacc — 8
YPOBEHb — Y21y OneHHbLl

MHOXkeCTBO U MOAMHOXKECTBO. IIprumepsl MHOXKECTB B OKpy»KaroleM mupe. Ilepeceuenue
u o0bearHeHne MHOXecTB. [{uarpammel Oitnepa. Uucnosele MHOXecTBa. [Iprmepsl MHOXECTB
U3 KypcoB anreOpel M reomerpuu. IlepeuncieHue »>7I€MEHTOB MHOXKECTB C IOMOIIbIO
OpPraHM30BaHHOrO NMepedopa U MpaBuiia yMHOKEeHUs. DopMysia BKIIOYEHHUS-UCKIIIOUEHUSI.

OnemeHTapHble  coObiTHa.  BepostHoctm  ciydaifHeix  coOblTui.  OmbITEL €
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUAMU. CiryyaiiHbIl BBIOOD.

W3mepeHne paccerBaHUs YMCIOBOTO MaccuBa. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHUE
yucioBoro Habopa. CBoiicTBa AHMCHEPCUM W CTAHJAPTHOTO OTKIOHEHUWs. Jlmarpammbl
paccenBaHMs IBYX Ha0JII0JaeMbIX BeIMUUH. JInHeitHas CBA3b HA JUarpaMMe pacCerBaHusl.

Hepeo. JlepeBo ciyuaitHoro skcriepumenTa. CBONCTBA AEPEBhEB: €AMHCTBEHHOCTh MYTH,
CBSI3b MEXJy YHMCJIOM BepIIMH U yucioMm pédep. [Tonarue o miockux rpagax. Pemenue 3amau c
ITOMOIIIBIO JEPEBBEB.

Jlornueckue coro3bl «M» n «MJIN». CBA3b MEXy JTOTMUYECKMMH COI03aMHU U OTIepalusiMU
HaJ MHOXecTBaMHU. Vcronb30BaHue JIOTHUECKUX COI030B B ajiredpe.

CnyuaiiHple COOBITHS KaK MHOXECTBAa AJIEMEHTapHBIX coObITHI. [IpoTHBOMONIOXKHBIE
coObITus. Onepauuu Haja coObITUsIMU. DOopMyIia CI0KEHHS BEPOSITHOCTEH.

IIpaBuno  yMHOXKEHHMS  BEpPOATHOCTEH. YCIOBHas BeposATHOCTb. Ilpeacrasienue
CITy4alfHOTO DKCIIEpUMEHTA B BHJIE JiepeBa. HezaBucumbie cOOBITHS.

kiacc — 9
YPOBEHb — Y21y OIeHH bl

Komb6unaropnoe npasuino ymHoxeHus. IlepecranoBku u ¢akropuan. Yucno coueranuit u
TpeyronbHUK Ilackans. CpoiictBa umcen couderanuii. bunom HproToHa. Pemienue 3amau c
UCIOJIb30BAHUEM KOMOMHATOPHKH.
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['eomerpuyeckas BeposiTHOCTh. CiydaliHBIA BBIOOP TOYKH W3 (UTYpHI Ha IUIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPY>KHOCTH.

Ucnbitanus. Yenex u Heynada. Cepus UCHbITaHUM 10 nepBoro ycnexa. Cepusi UCIbITaHU I
bepuymnu. BepositHoctu coObituii B cepun ucnbiTanuit beprymmu. CiydaiiHblii BbIOOp U3
KOHEYHOT'O MHO>KECTBA.

CnyyaliHas BeJIMYMHA M pacnpeniesieHue BeposiTHOCTeN. [IpuMepsl ciiydallHbIX BEJTMYMH.
Baxxnble pacnipenienieHusi — 4MCIO MONBITOK B CEPUM HCIBITAHUM 10 MEPBOrO yclexa M YUCIo
YCIIEXOB B CEpPHH UCIIbITaHUN bepHyum (TeoMeTpuyeckoe 1 OMHOMUAIBHOE PaCTIPE/ICIICHNS).

Marematnueckoe — OXHMJAHME  CllydaiiHOM  BeJuuuHbl.  Dusnueckuii  cMbICH
MaTreMaTU4ecKkoro oxuaanus. I[lpuMepbl HCMIOIB30BAHHUS MATEMAaTUYECKOTO  OXKUJAHUA.
Jlucnepcus u CTaHAAPTHOE OTKJIOHEHHE CIIy4allHOW BeIMYMHbI. CBOMCTBA MATEMATUYECKOTO
OKMJIaHUSI U TUCTIEpCUU. MaTeMaTH4eCcKoe OXKUJaHUE U AUCTIEPCUsI U3YUYCHHBIX PACTIPEICICHHI.
Hepasencto YeObiméBa. 3akoH O60bIIKX yucesl. MaTeMaTnyeckue OCHOBaHUS U3MEPEHUS
BeposATHOCTEN. Posib 1 3HaUeHMe 3aK0HA OOJIBIINX YHCET B HAYKE, B IPUPOJIE U OOIIECTBE, B TOM
YHCIIe B COLMOJIOTUYECKUX 00CIIEIOBAHUSIX U B U3MEPEHUSIX.

I[InanupyeMble pe3yabTaThbl OCBOECHHSI Y4eOHOI0 MpeaMeTa
BeposiTHOCTH U CTATHCTHKA

JIM4HOCTHBIE pe3y/IbTaThI

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

IPOSIBJIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHHWEM K JIOCTHXXEHHUSM pPOCCHUMCKMX MaTeMaTHMKOB W POCCHHUCKOM
MaTEeMaTHYECKOH IIKOJIbI, K UCTIOIB30BAHUIO ATHX TOCTHKECHUHN B APYIHX HayKaxX M MPHUKIIATHBIX
cdepax;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEW TpakJaHWHA U pealu3aluud €ro Ipas,
NPEJCTaBICHUEM O MAaTeMaTHMYeCKHMX OCHOBaX (DYHKIMOHUPOBAHMS PaA3IMUHBIX CTPYKTYP,
SIBJIGHUH, MPOIEeNyp T'pa)kJIaHCKOro oOuiecTBa (HampUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3THYECKHUX IMPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM NPUMEHEHUEM JOCTHXKEHUI
HAyKH, OCO3HAHHUEM BaKHOCTH MOPATBHO-3THYECKUX MTPUHITUIIOB B IEATEILHOCTH YIEHOTO;

3) Tpy/10BOT0 BOCTIUTAHUSI:

YCTAaHOBKOW Ha aKTHBHOE y4YaCTHE B PEHICHWH TMPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKO
HaNpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTUYECKOro 00pa3oBaHMs Ha MPOTSKEHUH BCel
KHU3HH ISl YCTIEITHON TPO(ECCHOHANTBHOM JEesITETbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIUBUAYAJbHOH TPACKTOPHUM O0Opa3oBaHUs H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TEeTHYECKOT0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K AMOILIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, paCCYKICHHI, YMEHUIO BHIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) meHHOCTeli HAYYHOT0 MO3HAHMS:

OpUEHTalel B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOABI M OOINECTBa, MOHHUMaHUEM
MaTeMaTHYeCKOM HayKh KakK c@epbl YelOoBEYEeCKOW NEesTENIbHOCTH, 3TanoB €€ pa3BUTHS U
3HAYMMOCTH JUISl Pa3BUTHUS IUBUIIN3ALUH, OBJIAJICHUEM SI3bIKOM MaTeMaTHKU U MaTeMaTHYECKOM
KyIbTYpOH Kak CpeJCTBOM II0O3HAHUS MHpA, OBJIAJICHMEM HaBBIKAMHM HCCIIE0BATEIbCKOM
NesTeNbHOCTH;

6) ¢u3nyeckoro BocHUTAHHA, (OPMHPOBAHMS  KYJBTYPbI  310POBbSI W
IMOLHOHAIBHOTO 0J1aroOnoJIy4usi:
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TOTOBHOCTBHIO IMPUMEHSATh MAaTeMaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO 370POBbS,
BEJICHHUS 3I0POBOTO 00pasa *u3HH (30POBOC MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHIH U
OT/IbIXa, perysipHas (u3HuYeckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HAaBbIKA PEQIICKCHH,
MPU3HAHUEM CBOETO MPaBa Ha OUIMOKY M TAKOT'O JKE IPaBa JIPyroro 4eioBeKa;

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

OpHEHTAllMel Ha MPUMEHEHHE MATEeMAaTHYECKUX 3HAHWH ISl PelIeHHs 3a1ad B 00J1acTH
COXPaHHOCTH OKPYXKAroIlled Cpeipl, IUIAHUPOBAHMS TOCTYIKOB M OILEHKA HX BO3MOXHBIX
MOCJICACTBUI 11 OKPYKAIOIIEH Cpeiibl, OCO3HAHUEM TJI00aTbHOTO XapakTepa KOJOTHMYSCKUX
po0JIeM U TyTeH X PEIICHUS;

8) amanTanuy K M3MEHSIONIUMCS YCJIOBUSIM COIMAILHON ¥ MPUPOTHOM Cpe/bl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMITETCHTHOCTH Yepe3 MPAKTHUYECKYIO JIEATEeIbHOCTh, B TOM YHCIC YMEHHE YUUTHCS Y JAPYIHX
JrofieH, puoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHHS, HABBIKM U KOMIICTCHIMH U3
OIbITA JPYTHX;

HEOOXOUMOCTBIO B (POPMHUPOBAHWUM HOBBIX 3HAHUH, (OPMYIHPOBATH HJCH, IMOHATHS,
rUIoTe3bl 00 00BbEKTaX U SIBICHHUSX, B TOM YHCIIC paHEe HEM3BECTHBIX, OCO3HABATh NC(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE;

CIMIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CHTYAIlMIO, BOCHPUHHMATH CTPECCOBYIO
CHTYallHI0 KaK BBI3OB, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMbIC PCHICHHS |
nencTBus, GOPMYIMPOBATh U OIICHUBATH PUCKHU U TTOCICACTBHS, JOPMUPOBATH OIIBIT.

MertanpeamMeTHble pe3yJibTaThbl
Ilo3naBaTenbHbIE YHHBepcaJbHbIE YUeOHbIe el CTBUS
Ba3oBble Jioruyeckue aeiicTBUS:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC INPHU3HAKKM MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy NOHATUAMH, (OPMYIMPOBATH OINpPEICNICHUS IOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbI MpPHU3HAK KilacCU(UKAIMK, OCHOBAaHUS [Uid OO0OOIIeHUS U
CpaBHEHMsI, KpUTEPUH IPOBOJMMOI0 aHAIN34;

BOCIIPUHUMATh, (OPMYJIHPOBATh U MPeoOpa3oBBIBATh CYXKJIEHUS: YTBEPAUTENbHbIE U
OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTeMaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeuns: B (hakTax,
TAHHBIX, HAONIONEHUSX W  YTBEPXKICHUAX, TMpemiaraTb KPUTEPUW I BBISIBICHHS
3aKOHOMEPHOCTEN U MPOTUBOPEUUi;

JieNaTh BBIBOJABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, NEIYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUeHUH 110 aHAJIOTHH;

pa3dmpaTh J0Ka3aTeNbCTBA MAaTEeMaTHUECKUX YTBEPKACHUH (IpsSMbIE W OT NMPOTHUBHOTO),
IPOBOJIUTH  CaMOCTOSITEIbHO  JOKa3aTeNbCTBA MaTeMaTHMYeCKUX  (PaKTOB, BBICTpAaUBaTh
apryMEHTaINI0, TIPUBOUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHATH METOJ MaTeMaTHYeCKOU
MHAYKIIH, 000CHOBBIBaTh COOCTBEHHBIE PacCyXICHHUS;

BbIOMpaTh crnoco0 pelieHus ydeOHOW 3ajadu (CpaBHUBAaTh HECKOJIBKO BapHUaHTOB
pemieHus, BbIOMpaTh HauOoJjee MOAXOMAMMN € YUETOM CaMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPHEB).

ba3oBrble uccienoBare/bCKue AeHCTBHA!

HCIIOJIb30BaTh BOIPOCHI KaK HMCCIIEI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOIMPOCHI, (PMKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMy, CAMOCTOSATEIEHO YCTaHABIMBATH UCKOMOE
U AaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH MO CAMOCTOSITENILHO COCTABJICHHOMY IUIAHY SKCIIEPUMEHT, UCCIEeIOBaHUE I10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eckoro OO0beKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oii;

CaMOCTOSITENIbHO (OPMYIIMPOBATh 000OIIEHNS U BBIBOJBI [0 pe3yibTaTaM MPOBEIEHHOTO
HAOMIOACHNUS, UCCIENIOBaHMs, OSKCIIEPUMEHTa, OICHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;
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MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEANOIOKEHUS O
€TI0 Pa3BUTHUH B HOBLIX YCJIIOBHAX.
Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOUHOCTh MH(OPMALIMH, JTaHHBIX, HEOOXOAUMBIX JUIS
pelienus 3aaa4u;

BbIOMpaTh, aHAJTM3UPOBAThH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO
Pa3NUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOHpaTh (opMy MpencTaBICHHUS HHPOPMAIIUN U UJUTFOCTPUPOBATH PEIllaeMble 3a/1a4uu
CXeMaMH, AuarpaMMaMu, HHOHU rpadukoil 1 uX KOMOWHAIMSIMU;

OLICHUBAaTh  HAAEKHOCTh HMHGOpPMALMKM 1O  KPUTEPHUSM, MPEAJOKEHHBIM WU
chOpMYyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHMKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYIHpPOBATh CYXKJIEHHS B COOTBETCTBUU C YCIOBUSMM M LEISAMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTb IMOSCHEHHWs 110 XOAY pelIeHUs 3aJaud, KOMMEHTHPOBATh IOJIy4YEHHbIN
pe3yJibTarT;

B Xoze OOCYX/eHHUs 3a7aBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMON TEeMbI, MPOOIEMBI,
pelaeMoil 3a1auu, BbICKAa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHUs, COMOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMHU JPYTrUX YYaCTHUKOB JManora, oOHapyXuBaTh pa3jinyve U CXOJCTBO
MIO3ULMHI, B KOPPEKTHON popMe POpMyIUpPOBaTh PA3HOIIIACHS, CBOM BO3PAXKECHMUS,;

IPEACTaBIATh PE3yJbTaThl PEIEHUs 3aJaud, HKCHEPUMEHTa, HCCIIEAOBAaHUS, NPOEKTa,
CaMOCTOSITENIHO BBIOMpATh (OpMaT BBICTYIUIGHHS C Yy4ETOM 3a1ad  MNPE3CHTAllMH |
0COOEHHOCTEH ayTUTOPUH;

IOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHJMBUIYaJIbHOW pabOTHI IpU
pelieHn y4eOHBIX MaTeMaTHUeCKUX 3a7ay, NPUHUMATh Ie€Jb COBMECTHOH JesTeIbHOCTH,
IJIAaHUPOBATh OPTaHU3ALNMI0 COBMECTHOM pabOThl, paclpeaensTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIO/IEH;

y4acTBOBaTh B IpyNIOBBIX (opMax paboThl (0OCyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE); BBIOJHATH CBOIO YaCTh pabOThl U KOOPAUHHPOBATH CBOM JEHCTBUS C
JPYTMMH 4YJI€HAMHM KOMAaHJbl, OLIEHWBAaTh KauyeCTBO pe3yjbTaTa M KauecTBO CBOEro BKJaja B
O0IIMi pe3ynpTar Mo KpUTEpHUsM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHHBepcaJIbHbIE YUeOHbIe NelcTBUS
Camoopranu3anusi:

BBISIBJISITH  MPOOJIEMBI  JUIsl  PEIIEHUS B OKU3HEHHBIX M y4EOHBIX CHUTYaIusx,
OpPUEHTUPOBATHCS B PA3IMUHBIX OX0JaX NPUHATHS pelieHUuH (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABIISATH IJIAH, alTOPUTM PEIIeHuUs 3aa4u (WA €ro 4acTh), BEIOUpATh
Cmoco0 pemeHWss ¢ YY4ETOM HMEIOMIMXCS PECYypCOB W COOCTBEHHBIX BO3MOXKHOCTEHW,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHI ¢ y4ETOM HOBOI WH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHbI HHTEJJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOJIS TpoIlecca W pe3yibTaTa pPelIeHUs
MaTeMaTHYeCKOH 3a7jaui, CAMOMOTHBAIINH U PEIICKCHH,

nNpeaABUACTbL TPYAHOCTH, KOTOPBIC MOT'YT BO3HHMKHYTH IIPpU PCHICHUH 3aJa4dd, BHOCHUTH
KOPPEKTUBBl B JCSITENBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OIIHUOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yibTaTa ACSITEIbHOCTH MOCTABIECHHOW IENH U YCIOBHSIM,
0OBSICHITH IMPUYUHBI JOCTUKCHUA W HEAOCTHUIKCHUA LCIIN, HAXOAUTH OHII/I6Ky, AaBaThb OLICHKY
MPUOOPETEHHOMY OIIBITY;

BBIpOXKaTh OSMOIMU TIPU H3YYCHUH MAaTEMAaTHYeCKHMX OOBEKTOB M (DaKkTOB, IaBaTh
OMOIHMOHAJIBHYIO OLICHKY PCUHICHUA 3a1a4U.
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IpexmeTHbIE pe3yabTaThI
K koHIry 0OyueHus B 7 Kjaacce 00yqaroIHiics MOTYIHT CICAYIONIHE TPEAMETHBIC PE3yJIbTaThl:

YurtaTh WMHPOPMALMIO, MPEICTABICHHYIO B TaOJMIIAX, HAa JAMarpamMmax, MpeICTaBISATh
JAHHbIC B BHJE TaOJMIl, CTPOUTH CTOJOUKOBBIC (CTOJNOYATHIC) M KPYrOBbIC THATPAMMBI II0
MacCHUBaM 3HAYCHHIA.

OnuchiBaTh ¥ HWHTEPIPETHPOBATH pEabHBIC YHCIOBBIC JaHHBIC, IPEICTABICHHBIC B
TabIUIax, HA TarpaMMax, rpadukax.

Wcnonb3oBarh Ui ONMUCAHUSA JAHHBIX CTATUCTUYCCKHE XapaKTCPUCTHUKU: CpEIHEe
apupMeTHIECKOe, MeIaHa, HAanOOJIbIlIee U HAMMEHBIIIeE 3HAUYCHUS, pa3Max, KBapTHIIH.

HmeTh mpescTaBiieHUE O JIOTUYECKUX YTBEPIKACHUSAX M BHICKA3bIBAHHUSX, YMETh CTPOHTH
oTpHIIaHus, (OPMYJIMPOBATH YCIOBHBIC YTBEPXKACHUS INPH PEIICHUHM 33134, B TOM YHCIE U3
JPYTrUX y4eOHBIX KYpCOB, UMETh MPEICTABICHHE O TEOPEMaX-CBOMCTBAX U TEOPEMax-IpH3HaKax,
0 HEOOXOJIMMBIX U JOCTATOYHBIX YCIIOBHSIX, O METOJIC JJOKA3aTEeIbCTBA OT MPOTUBHOTO.

Hmerp mpencraBieHHE O CIlydallHOW W3MEHYMBOCTH Ha TIpUMEpax pe3yJbTaToB
HU3MEPEHUH, 11eH, PU3MYCCKUX BEIUYHH, aHTPOIOMETPUUCCKUX JTaHHBIX, HIMETh MPEICTaBICHUE O
CTaTUCTHYECKOW YCTOMYMBOCTH.

Wcnonp30Barh Il ONMUCAHWS JAHHBIX YaCTOThI 3HAYEHWH, TIPYNIHUPOBATH JIaHHBIC,
CTPOUTH TUCTOTPAMMBbI TPYIITHPOBAHHBIX JaHHBIX.

Wcnonp3oBars rpadbl A1 pEHICHUs 3aj7ad, UMETh MPEACTABICHHE O TEPMUHAX TCOPHUHU
rpadoB: BepirHa, pedpo, Ienb, UK, IIyTh B rpade, MEeTh IpeacTaBieHne 00 ooxoae rpada u
00 OpHEHTHPOBAHHBIX Tpadax.

K koH1y o0yueHus B 8 kj1acce o0yyaromuics MOIy4UT CIEAYIOIINE PeAMETHbIE pe3yIbTaThl:

OnepupoBaTh NOHATHAMU MHOKECTBA, MOJAMHOXECTBA, BHINOIHATH ONEPALlUU HAJl

MHOXECTBaMHU: OObEJUHEHUE, [epecedeHne, MepeunuciiaTh JJIEMEHTbl  MHOXECTB €
UCIOJIb30BAHUEM OPTaHU30BAaHHOTO Nepedopa 1 KOMOMHATOPHOTO PaBUIIa YMHOKEHHSL.

HaxonuTh BeposTHOCTH CilydyallHBIX COOBITUH B CIydalHBIX OIBITaX, 3Has BEPOSITHOCTH
JJIEMEHTApPHBIX COOBITUH, B TOM 4YHCIE B OINbITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
COOBITUSIMU, UMETh TIOHATHUE O CIIy4ailiHOM BBIOOpE.

OnuceIBaTh JaHHBIE C MOMOULIbIO CPEJHUX 3HAYCHUH M Mep pacceMBaHMs (AUCHEepCHs U
CTaH/IapTHOE OTKJIOHEHHE). YMETh CTPOUTh M HMHTEPIPETUPOBATH JUarpamMmbl pacceuBaHMS,
UMETb MPEJCTABICHHUE O CBA3M MEXy HAOII0IaeMbIMU BETUUNHAMH.

HmeTs nipeacTaBieHNE O I€pEBE, O BEpPIINHAX U pEOpax JAepeBa, UCIOIb30BaHUH J1EPEBHEB
IIPU pELIEHUH 3a]lad B TEOPUH BEPOSATHOCTEH, B JPYruX y4yeOHBIX MaTeMaTHYeCKHX Kypcax U
3a/1a4 U3 IpYrux y4eOHBIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOXKECTBA 3JIEMEHTAPHBIX COOBITUH CilydailHOro
OTIbITA, BHITIOJHATH ONEPAaLUU HaJ COOBITHSIMH, UCIOIB30BaTh MPU PELICHUH 3a/1a4 TUarpaMMbl
Ditnepa, YUCIOBYIO NMPSAMYIO, IPUMEHATH (POPMYITY CIIOKEHHS BEPOATHOCTEH.

Ilonb30BaTbcs NPAaBWIOM YMHOMKEHMS BEPOSATHOCTEH, HCIIOIB30BAaTh JEPEBO A
IIPEICTABICHNUS] CIIy4allHOIO OIbITa TpU pelmeHuu 3anad. OnepupoBaTh MOHATHEM
HE3aBUCHUMOCTH COOBITUH.

K koH1y 00ydenus B 9 kjiacce 00yyarouiuiics moxy4duT ciaeayroniie NpeAMeTHbIE Pe3yJIbTaThl:
[Tonp30BaThcss KOMOMHATOPHBIM MTPABUIIOM YMHOXEHHUS, HAXOIAUTh YHCIO MEPECTAaHOBOK,
YHUCJIO CO‘IeTaHI/II\/'I, IMOJIB30BATLCA TPEYTOJIbHUKOM ITackans Ipu pCIICHUHU 3aaa4, B TOM YHCJIC HAa
BBIUUCIIEHUE BEPOSTHOCTEH COOBITHI.
Hcnonp30BaTh MOHSTHE T€OMETPUUYECKON BEPOSTHOCTH, HAXOAUTh BEPOSITHOCTH COOBITUI
B OIBITAX, CBA3aHHBIX CO CIy4alHBIM BBIOOPOM TOYEK M3 IJIOCKOM (DUTYpBI, OTpe3Ka, JUIMHBI
OKPY>KHOCTH.
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HaxonuThk BepOATHOCTH COOBITUI B OIBITAX, CBSI3aHHBIX C UCHBITAHUAMU 10 JOCTHIKEHUS
IIEPBOIO yCIIEXa, B CEPUAX UCIBITaHUN bepHyiuu.
HmeTp mpencTaBiacHUE O CIydalHBIX BEJIMYMHAX W ONO3HABaTh CIy4YalHbIE BEIUYHMHBI B
SBJICHUSAX OKPYXKAIOLIETO MHUpPA, ONEPUPOBATH IIOHATUEM «PACIPEIECICHUE BEPOATHOCTEN.
YMeTh CTPOUTH paCHpENCIICHUsT BEPOSTHOCTEH 3HAYEHUHN CIy4alHbIX BEIMYMH B U3YYEHHBIX

OIIbITAax.

Haxonute MaremaTthueckoe OXHUIAHUE M JHUCHEPCUI0 CIYYAHOM BEJIWYUHBI 110
paclpeeNieHHI0, MPUMEHATh YHUCIOBBIE XapPAaKTEPUCTUKU H3YUYECHHBIX PACHPEACIICHUN IpH

pEeIICHUHU 3aa4.

HNMetp mpencTaBieHHE O 3aKOHE CIy4yaillHBIX YMCENI KaK O IPOSBICHUU 3aKOHOMEPHOCTH B
CllyyailHOM M3MEHYMBOCTH, IOHUMATh MaTeMaTHMYecKoe OOOCHOBaHUE OJIM30CTH YacCTOThl U
BEPOSTHOCTH cOObITHA. MIMeTh mpeacTaBIeHHe O PO 3aKOHA OOJBIINX YHCENT B MPHPOIE H

oOmiecTBe.

TemaTu4eckoe NuIaHNpoOBaHue I y4eOHOIo MpeaMera
BeposiTHOCTH U CTATHCTHKA

KJIace
Ne | HammeHoBaHue pa3nenoB u Tem | KosmmuecTtBo yacos JJIeKTPOHH
11/11 | IPOrpaMMBbl ble
BCEro | KOHTPOJIbHbIE |MPaKTHYeCKHe
(uugposbie
padoThI padoThI )
o0pa3oBare
JIbHbIE
pecypcsl
1. [IpencraBnenue gaHHBIX 4
2 OmnucarenpHas CTaTUCTUKA 8 1
3 CrnyuaitHast U3MEHUYHUBOCTb 5 1
4 Beenenue B Teopuio rpados 4
5 Jloruka 3
6 BepositTHOCTB 1 yacToTa 5 1
CIIy4aifHOTO COOBITUS
7 [ToBTOpenue, obo0IeHNE, 5 1
CUCTeMaTH3aIusl 3HAaHHUHA
OBILIEE KOJIMYECTBO YACOB 34 1 3
1O TTPOT'PAMME
KJ1ace
Ne | HaumeHoBaHue pasaesioB U TeM | KosimuecTBo 4acoB JJIeKTPOHH
/11 | IporpaMmbl ble
BCero | KOHTPoabHbIe |mpakTuyeckne |(WHPpoBBIE
padoThI padoThI )
o0pa3oBare
JIbHbIE
pecypcsl
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1. [ToBTOpEeHME Kypca 7 Kimacca 3
2 MHosxecTBa 4
3 BeposiTHOCTB ciy4aiftHOTO
4 1 1
COOBITHS
4 OrnucarenpHas CTaTUCTUKA. 5 1
PaccenBanue naHHbIX
5 Beenenue B Teopuro rpados 3
6 Jloruka 2
7 Onepanuu HaJ CIy4alHbIMU
coOpiTusaAMU. CriokeHue 3
BEPOATHOCTEMN
8 YcioBHas BEpOSITHOCTD,
YMHO)XEHHE BEPOATHOCTEH, 5
HE3aBUCUMBIC COOBITHS
9 [ToBTOpeHME, 0600IICHHE, 5 1
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB 34 3 1
I10 ITPOIT'PAMME
KJ1acce
Ne | HammenoBanme pa3nesioB u teMm | KosmmuecTBo 4acoB DJIEeKTPOHH
/11 | IpOrpaMmbl ble
BCEro | KOHTPOJbHbIE |MpPaKTHYeCKUe
(uugposbie
padoThI padoThI )
o0pa3oBare
JIbHBIE
pecypchl
1. [ToBTOopenue kypca 8 kinacca 3
2 DneMeHTbl KOMOMHATOPUKU 6
3 I'eomerpuueckasi BEpOSTHOCTh 3
4 Wcneitanus beprymm 6
5 CrnyuaiiHas BennyuHa 3
6 UucnoBbie XapaKTePUCTHKU 5
CIIy4aliHbIX BEJTMYUH
7 3aKoH OOJNBIINX YHCEI 3
8 [ToBTOpEeHME, 0600IICHHE, 4 1
CUCTeMaTH3aIHsl 3SHAaHUHA
OBUIEE KOJIMYECTBO YACOB 34 1 0

I10 ITPOT'PAMME
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