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|. [TosicHuTENAbHAA 3ANUCKA

Pabouass mporpaMma 10 MareMaruke Ajisi OOy4arolUXCsl Ha JIOMY MO MEIUIIMHCKUM
MOKa3aHUsIM pa3paboTaHa B COOTBETCTBUH C OCHOBHBIMU JJOKYMEHTAMMU:

®denepaibHbli TOCYIApPCTBEHHBIM 00pa3oBaTENbHBIA CTAHAAPT OCHOBHOTO OOIIEro
oOpa3zoBanus (yTBepkAEH  MpuKazoM MuHHUCTEpCTBA O0O0pa30BaHUS W HAYyKH OT
17.12.2010 Ne1897),

OOITI OO0 MBOY COHI Ne59 r. 0. Camapa ,

nporpamma juisi OY Maremaruka 7-9 knaccel. .. 3ybapeBa, A.I. MopakoBuu. M.:
Mmuemo3suna, 2014.

nporpamma i OY T'eomerpus 7-9 kmaccel. JI.C. AtanacsH, B.®. byry3zoBa. M.:
[Tpocsenienue, 2013.

VY4eOHUKH:

A.I'Mopaxosuu E.E. Tynsuunckas, T.H. Mumyctuna, [1.B. CemenoB. Anredpa 7 kiacc.
Yactb 1. Yuebuuk. M.: Muemo3suna, 2014.

A.I'Mopaxosuy, E.E. Tynpuunckas, T.H. Mumyctuna, I1.B. CemenoB. AnreOpa 7 kiacc.
Yacte 2. 3agaunuk. M.: Muemo3suna, 2014.

A.I'Mopaxosuu E.E. Tynsuunckas, T.H. Mumyctuna, I[1.B. CemenoB. Anredpa 8 kiacc.
Yacte 1. Yuebnuk. M.: Muaemosuna, 2014

A.I'Mopaxosuuy, E.E. Tynpuunckas, T.H. Mumyctuna, I1.B. CemenoB. Anre0Opa 8 kiacc.
Yacts 2. 3agaunuk. M.: Muemo3una, 2014

A.I'Mopaxosuu E.E. Tynsuunckas, T.H. Mumyctuna, I[1.B. Cemenos. Anredpa 9 knacc.
Yacte 1. Yuebnuk. M.: Maemosuna, 2015

A.I'Mopaxosuy, E.E. Tynsaunckas, T.H. Mumyctuna, I1.B. CemenoB. Anredpa 9 kiacc.
Yacts 2. 3amaunuk. M.: Muaemosuna, 2015

JI.C. Aranacsn, B.®. byty3os, C.b.Kagomues, 3.1 ITo3nsk, U.N.}FOquna. I'eomerpus 7-
9 knaccel. M.: IIpocsenienue, 2016.

OO0mas xapakrepucTuka y4eOHOro npeamera.
MaremaTtrdeckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE CKJIQIbIBACTCS U3 CIICIYIOIINX
coJiep>KaTeIbHbIX KOMIIOHEHTOB (TOYHbIE Ha3BaHUs OJIOKOB): apugmemuxa; anzeopa;
2eomempust; J1emMeHmvl KOMOUHAMOPUKU, MeopUl 6epoAmHOCmell, CaAmuCmuKu u
JI02uKU. DTN COiepKaTeIIbHBIC KOMITOHEHTHI, Pa3BUBAsSCh HA TIPOTSHKEHUH BCEX JIET
00ydJeHHUsI, €CTECTBEHHBIM 00pa30M IMepeIICTalOTCs U B3aUMOJICHCTBYIOT B yU€OHBIX
Kypcax.
Henn:

OBnazieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHUH, HEOOXOAUMBIX ISt
MIPUMEHEHUS B MPAKTUYECKON JIEATEIbHOCTH, U3YUYECHUSI CMEXHBIX TUCIUTIINH,
IPOAOIKEHHS] 00pa30BaHUS.

@opMUPOBAHUE MTPEACTABICHUN O METOIaX MATEMATUKHU KAK YHUBEPCAJIBHOTO SI3bIKA
HAayKHd U TEXHUKH, CPEACTBA MOJICIIMPOBAHUSA SIBJIEHUM U ITPOLECCOB.



3. Pa3BuTHe MHTYHULIMM, HHTEUIEKTA, JJOTUYECKOTO MBILIIIEHUS, SCHOCTH U TOYHOCTHU
MBICJIH, DJIEMEHTOB aJITOPUTMHUECKON KYJIBTYpPbl, CHOCOOHOCTHU K MPEOOJICHUIO
TPYAHOCTEM.

4. BocnuraHue KylnbTyphl JINYHOCTH, OTHOIIEHUS! K MATEMATHKE KaK 4acTH
00I1eYeI0BEYeCKOM KYIBTYPBI, UTPAIOIIEii 0cO0yI0 poJib B 00IIECTBEHHOM Pa3BUTHHU.

3agaun:

- 0CO3HAHMUE TOT0, KaK MaTEMaTUYECKHU ONpeiesieHHbIE (DYHKIIMHM OIUCBIBAIOT
peajbHbIE MPOLIECCHI U 3aBUCUMOCTH, YMEHHE TPUBOJIUTH IPUMEPBDL;

- YMEHHUE MOJIETUPOBATh pEAIbHbIE CUTYALINH;

- MIOHUMAHHE TOTO, KaK MOTPEOHOCTH MPAKTUYECKON eI TEIbHOCTH YeJIOBEeKa
IPUBENH K PACIIMPEHUIO TOHATHUS YUCIIA;

- MIOHUMAHKE TOTO, KaK UCIOJIB3YIOTCS MaTeMaTuyeckue (opMysabl, ypaBHEHUS U
HEPaBEHCTBA; YMEHUE MPUBOAUTH MPUMEPBI UX TPUMEHEHUS AJI PELICHUS
MaTeMaTHYECKUX U MPAKTUYECKUX 3a1a4;

- CIIOCOOHOCTH MOHUMATh CYIECTBO MOHATUS MAaTEMaTHUECKOTO JI0Ka3aTeNIbCTBA,
aJITOPUTMA JACHCTBUSA, IPUBOJUTE UX IIPUMEPHI;

- CIIOCOOHOCTh aHaJM3UPOBaTh, 0000IIATH, /1€1aTh BHIBOBL;

- IPUMEHEHNE YHUBEPCAJIbHBIX YUeOHBIX ACHCTBUI (aHAIN3, CpaBHEHHE, 0000IIEHHE,
KJIacCU(pUKALKS) ISl yHOPSJOYMBAHMSI, YCTAHOBIEHUS 3aKOHOMEPHOCTEN Ha OCHOBE
MaTeMaTH4eCcKuX (PaKkToB;

- 0CO3HAHME BEPOSITHOCTHOTO XapaKTepa MHOTHX 3aKOHOMEPHOCTEN OKPYKAIOIErO
MHUpa; TOHUMAHUE CTATUCTUYECKUX 3aKOHOMEPHOCTEN 1 BBIBOJIOB;

- OCYILIECTBIICHHE IMOMCKA HEOOXOAMMON HH(OpMAINK B y4€OHOM U CIIPaBOYHOMN
auteparype u B UHTepHere;

- OCYILIECTBIICHHE MPOBEPKHU XOJ1a PEIICHHS U OLIEHKH PE3yJIbTaTa BhIIIOTHEHUS
MaTeMaTHYECKOro 3aJjaHusi, OOHapyXEHUE U UCIPABIICHUE OIIHOOK.

[To yueOHOMY TUTaHY IS peaii3alliy MIPOTrpaMMbI PETyCMOTPEHO:
B 7 xnacce 102 gaca, B Hefelnmo- 3 Jaca,
U3 HUX: anrebpa 68 vacos, B HezelNO -2 vaca,
reomeTpus 34 4acoB, B Hezelto -1 vaca,
B 8 ximacce 102 ygaca, B HeJelIrO- 3 4acoB,
13 HUX: anredpa 68 yacoB, B HeNlENO -2 yaca,
reometrpus 34 4yacoB, B Henelto -1 Jaca.
B 9 kmacce 102 gaca, B HezeIr0- 3 4acos,
13 HUX: anredpa 68 yacoB, B HeNlENO -2 yaca,
reomeTrpust 34 4yacoB, B HeZelo -1 Jaca.

JIJ'ISI pcam3anu aBTOPCKUX IIPOIrpaMM 4aCTb YaCOB II€peaaHa AJjisk CaMOCTOATCIbHOIO
N3YUCHU: 11O PYKOBOACTBOM YYUTCIIA.

I1. JIuuHOCTHBIE, MeTAaNIPeIMETHBIE U NMPeIMETHbIE Pe3yJIbTAThl 0CBOCHHUS y4e€0OHOIO
npeaMera

JInuHOCTHBIE pPe3yabTaThl — MHANBUYAJTBHOE TIPOIBMKEHNE 00YJAIOIIETOCs B
JUYHOCTHOM Pa3BUTHUH (PACIIMPEHHUE KPYra COUUATBHBIX KOHTAKTOB, CTPEMIIEHUE K



COOCTBEHHOM Pe3yJIbTaATUBHOCTH U JP.).

AKTUBHOE BKJIFOUEHHUE B OOILIEHUE U B3aUMOJEHCTBUE CO CBEPCTHUKAMU Ha MPUHIUIIAX
COXPaHEHUS U YKPEIUIEHHs JMYHOTO U OOLIECTBEHHOIO 3/I0POBBS;

IIPOSIBJICHNE NTO3UTHBHBIX Ka4€CTB JINYHOCTHU U YIIPABICHUE CBOMMH 3MOLIMSIMU B
Pa3INYHBIX CUTYaLUAX PUCKA HAPYLIECHUS 340POBb B IIPOLIECCE B3aUMOJIECHCTBHS CO
CBEPCTHUKAMHU U B3POCIIBIMU JIFOIbMU;

IPOSBJIEHNE JUCHUIUIMHUPOBAHHOCTHU U YIIOPCTBAa B 00pa30BaTEIbHON AESTENBHOCTH
JUTSL TIOCTHYKEHUS 3HAYMMBIX JIMYHBIX PE3YJbTaTOB IIPH YCIOBUU COXPAHECHHUS U
YKPEIUIEHUH JINYHOTO 310POBBSI.

Y yuenuka OyayT chopMUpPOBaAHBI:

1. yMeHus CHO, TOYHO, TPAMOTHO M3Jararb CBOM MBICIH B YCTHOW M MHCbMEHHOU
peun, MOHUMATh CMBICIT ITOCTABJIEHHOM 3aJ]a4u, BEICTpauBaTh apryMEHTAIUIO, IPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBL;

2.yMEHMsI paclO3HaBaTh JIOTMUECKHM HEKOPPEKTHBIE BbICKA3bIBAHUS, OTIMYATh
TUIOTE3Y OT (haKTa, BEIpAOAThIBaTh KPUTUYHOCTD MBIIIJICHMS;

3. yMEHHUsI KOHTPOJIMPOBATh MPOLECC U pe3yapraT ydyeOHOW MaTeMaTH4eCcKOn
NEATEIbHOCTH;

4.ymeHuss BbIpabaThIBaTh CIIOCOOHOCTh K SMOLMOHAIBLHOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX 0OBEKTOB, 3314, PELICHUH, pacCyK1eHUM;

O.MpeCcTaBlICHUs O MaTreMarTM4eckoil Hayke Kak cdepe  dYeloBeuecKou
NeATEIbHOCTH, TPEJCTABICHHUs] O ATamax €€ pa3BUTHS W 3HAUMMOCTb I pPa3BUTHUSA
UMBUIIN3ALIUT

6. MHUIIMATHUBY, HAXOTYMBOCTh, AKTUBHOCTH TMPU PEIICHUU MaTEMaTHUECKHUX 3a]1ay;

MeranpeaMeTHble pe3yJbTaThbl — OBIIAJEHUE O0IIEYYE€OHBIMH YMEHUSIMH C YUETOM
VHJVMBUAYAJIBHBIX BO3MOKHOCTEN; OCBOEHNE YMCTBEHHBIX JCHCTBUM, HAIIPABIICHHBIX Ha
aHaJIu3 U yTpaBJeHHUE CBOEH eATeIbHOCThIO; CHOPMUPOBAHHOCTH KOMMYHHUKATUBHBIX
JEHCTBUI, HAIIPABJIEHHBIX HA COTPYAHUYECTBO U KOHCTPYKTUBHOE OOLICHHE U T. 1.
XapaKTEepUCTHUKA JIMYHOTO 3/10pPOBbs KaK COLMOKYJIBTYPHOTO (peHOMEHA, €r0 0OBEKTUBHAS
WHTETPUPOBAHHAS OLICHKA HA OCHOBE OCBOCHHBIX 3HAHUW U UMEIOLLETOCS OIIbITA;
oOecredeHne 3aliThl 1 COXPaHEHUsI IMYHOTO 3/10pPOBbs BO BCEX €TI0 MPOSIBICHUAX
IIO3UTUBHBIMHU CPEICTBAMM, COOTBETCTBYIOIIUMHU WHIUBUAYAIBHBIM U TUIIOJOIMYECKU
BO3PACTHBIM OCOOECHHOCTSIM;
IUIAHUPOBAHUE U OPTraHU3ALMS CAMOCTOSTENBHOU EATENbHOCTH (Y4EOHOM U TOCYTrOBOM)
C YYETOM MHJIMBHIyaIbHBIX BO3MOKHOCTEN U TpeOOBAaHUS COXPAHEHUS U
COBEPUIEHCTBOBAHUS MHINBUAYAJIBHOTO 310POBbs BO BCEX €TO MPOSBICHUSIX;
aHaIu3 U OObEKTUBHAS OLIEHKA PE3YJAbTaTOB COOCTBEHHOW JEATEILHOCTH HA OCHOBE
WHTErpaluy eUHBIX TpPeOOBAaHUI K CBEPCTHUKAM M MHAMBUAYAJIbHBIX BOBMOXXHOCTEH
0c000ro pedeHKa Mo UX JOCTHUIKEHUIO;
yIpaBjeHHE CBOUM 3MOIMOHAIBHBIM COCTOSIHUEM TPU OOLIEHUH CO CBEPCTHUKAMU U
B3POCJIBIMH C LIETBI0 COXPaHEHHUS! IMOLMOHAILHOTO OJIarononyyus

Y4eHUuK Hay4uTCH:

1. BUJIETh MaTEeMaTUYECKYIO 3aJauy B KOHTEKCTE€ MPOOJEMHOW CUTyallud B JAPYTUX
OUCLIMIUIMHAX, B OKPYXKAIOLIEH )KU3HH;

2. HaXO[IUTh B PA3JIMYHBIX UCTOYHUKAX MH(OPMAIMIO, HEOOXOAUMYIO JJIs PEIICHUs
MaTeMaTH4eCKuX Mpo0JieM U MPEACTABIATh €€ B OHIATHOU (popMe; MPUHUMATh PEICHUE
B YCJIOBUSIX HEIIOJIHOM U M30BITOYHOM, TOYHOM U BEPOATHOCTHOM MH(OPMALINH;



3. MOHUMAaTh U MCIOJB30BaTh MATEMAaTUYECKHE CPEJICTBA HANNISIIHOCTU (Tpaduku,
JUarpaMMbl, TaOJMLbIl, CXeMbl MW JAp.) A1 WUIOCTpallMd, HWHTEPHpPETalnH,
apryMEHTAaLNH;

4. BBIIBUTATh TUIIOTE3bI MIPU PEIICHUH y4eOHBIX 3a]1a4 U TOHUMAaTh HEOOXOUMOCTh
UX TIPOBEPKHU;

5. MPUMEHSTh WHAYKTUBHBIE W JEAYKTHBHBIE CHOCOOBI pPacCyXICHHUH, BUICTh
pa3JIMYHbIC CTPATErUH PEIICHUS 3a/1a4;

6. TOHUMATh CYIIHOCTh AJITOPUTMUYECKUX MPEANUCAHUN U YMETh JEHCTBOBATH B
COOTBETCTBHHU C MPEIJIOKEHHBIM aJITOPUTMOM;

7. yMETh CaMOCTOSITEIPHO CTAaBUTH IIEJIHM, BHIOMPATh M CO37aBaTh AJITOPUTM JIJISt
perieHus: yueOHbIX MaTeMaTHIECKUX MPOOIIeMm;

8. YMETh IJIAHUPOBATh U OCYIIECTBISATh ACATEILHOCTh, HAIPABICHHYIO HA PEILICHUE
3a/1a4 UCCJIEI0BATEIbCKOTO XapaKkTepa;

0.y4eHUK TOJYyYUT T[E€pPBOHAYAJbHBIE MPEACTABICHUS 00 HIeIX U MeToaax

MaTeMaTUKd Kak 00 YHUBEpPCAabHOM S3bIKE HAyKM W TEXHHKH, O CpEICTBaxX

MOJICIMPOBAHMUS SIBIICHUI U MPOLIECCOB;

IIpeameTHBIE pe3yabTAThI

7 kaace
B 7 xn1acce
YUEHUK HAYYUmMCcsa NOHUMATD

. CYIIECTBO MOHSATHS MaTEMAaTUYECKOTO JI0Ka3aTeNIbCTBA; TPUMEPHI
JI0Ka3aTeIbCTB;

. CYILIECTBO MOHATHS aJTOPUTMA; IPUMEPHI AIITOPUTMOB;

. KaK UCIOJIb3YIOTCS MaTeMaTudeckue (opMyIibl, ypaBHEHHS U HEPABEHCTRA;
MIPUMEPBI X IPUMEHCHUS IS PEIICHUS] MATEMAaTUYECKUX U TPAKTUUECKUX
3a/a4;

= KaK MaTeMaTH4YeCKH Ompe/iesIeHHbIe (DYHKITUHN MOT'YT OIMCHIBATh PeaibHbIC
3aBUCHUMOCTH; IPUBOJUTH MPUMEPHI TAKOTO OITUCAHUSI;

= KaK IMOTPEOHOCTH MPAKTUKHU MTPUBEIIM MaTEMAaTHUECKYIO HAyKy K
HEOOXOJUMOCTH PACIIUPECHUS TTOHATHS YHCIIa;

= BEPOATHOCTHBIM XapaKTEP MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA;
MIPUMEPHI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

= KaKUM 00pa3oM reoMeTpusi BO3HUKIIA U3 MPAKTUUECKUX 3a7a4d 3eMJIEMEPUSI;
MPUMEPBI TEOMETPUUYECKUX OOBEKTOB U YTBEPIKICHUM O HUX, BAXKHBIX JIJISI
MPAKTUKH;

. CMBICJI UACATU3aLNH, ITIO3BOJIAIOIIEH PELIaTh 3aa4l PEATbHOU

JNENUCTBUTEILHOCTU MaTeMAaTUYECKUMHU METOAAMU, PUMEPhI OITMOOK,
BO3HUKAIOIUX IIPU UACAIN3ALUY;
YUEHUK HAYYUMCA'

= BBIIIOJIHATH OCHOBHBIE IEUCTBUS CO CTENEHAMU C LEIbIMHU IIOKA3aTEIsAMHU, C
MHOTOWIEHAMU U C ajdredpandecKuMu ApoOSMU; BBITIOIHITH Pa3I0KEHHUE
MHOTOWIEHOB Ha MHOYKUTEJH; BBIIIOIHATH TOKIECTBEHHBIE TPEOOpa30BaHuUs
pPaLlOHAJIBHBIX BBIPAKEHUM;

= pelIaTh JIMHENHbIE, CBOISIIMECS K HUM, CUCTEMBI JIBYX JIMHEUHBIX
YPaBHEHHI;



pelaTh TEKCTOBBIE 3a7a4M adreOpanyeckuM MEeTOJI0M, HHTEPIIPETUPOBATh
NOJTY4YEHHBIH Pe3yabTaT, IPOBOIUTH OTOOP peIIeHuH, UCXoAs U3 HOPMYyITUPOBKH
3a1a4u;

n300paXkaTh Yrcia TOYKaMH Ha KOOPIWHATHOW MPSIMOif;

OIPENEIIATh KOOPAUHATHI TOYKH IJIOCKOCTH, CTPOUTH TOUKH C 33JaHHBIMU
KOOpAMHATaMM; W300paskaThb MHOXKECTBO PEIICHUI TUHEHHOTO HEPAaBEHCTBA;

HAXOJUTh 3HAUCHUS PYHKLINH, 3aJaHHON hopMyioH, Tabnuie, rpadpukoM
0 €€ apTyMEHTY; HaXO/IUTh 3HaU€HHE apryMEHTa 10 3HaYeHUI0 (PyHKIUH,
3aJIaHHOM TpadUKOM WIIH TaOJIHIICH;

OTIpEeNeNsATh CBOMCTBA (GYHKIIMHU IO €€ TpaduKy; IPUMEHATh rpaduyeckue
MPECTaBICHUS MIPU PEIICHUN YPAaBHEHUH, CUCTEM, HEPABEHCTB;

OTKCHIBATh CBOMCTBA M3Y4YE€HHBIX (DYHKIIH, CTPOUTH UX Tpaduku;

Y4eHHUK MOJYYUT BO3MOKHOCTb HAYIUTHCS MCIOJIb30BaTh TPUOOPETEHHBIC
3HAHUS U YMEHHUS B MPAKTUYECKON JEATEIBHOCTH U TOBCEAHEBHOM KU3HU IS

OMHMCaHUsI peATHbHBIX CUTYyaITUi Ha S3bIKE allreOpBhI;

pPacyeTOB, BKIIOUAOIINX MPOCTEHIIHIE (GOPMYJIBI;

pelieHns MPaKTUISCKUX 3aa4 (MCIOIb3ys IPH HEOOXOAMMOCTH
CIIPAaBOYHUKU U TEXHUUYECKHE CPEJICTBA);

BBITIOJTHEHUS PACYETOB MO (POpMYJIaM, COCTaBICHUS (OPMYJI, BBIPAKAIOIIINX
3aBUCUMOCTH MEXy pEATbHBIMU BETUUYMHAMU; HAXOXKICHUSI HY>KHOU (hOpMYIIbI B
CIIPABOYHBIX MaTepralIax;

MOZEIUPOBAHUS MTPAKTUUECKUX CUTYAIIMH U UCCIEA0BAHUH TTOCTPOCHHBIX
MOJIEJIEH C UCTIOJIb30BAaHUEM alapara ajreopsl;

OMMCAHUSI 3aBUCUMOCTEH MEeX Yy (PU3NUECKUMU BETUIYMHAMU
COOTBETCTBYIOIIUMHU (POPMYJIAMH TIPU UCCIIETOBAHIU HECIOXKHBIX MPAKTUUYECKUX
CUTYyaIluH;

WHTEPIPETANU TPAPUKOB PEATTHHBIX 3aBHCUMOCTEN MEXK/LY BENTMUMHAMY,

B xone n3yuyeHuns reomeTpuu B 7 Kiracce
Y4eHHMK MOJYYUT BO3MOKHOCTH YCBOUTD

MOHSTUE PABEHCTBA QUTYD;

MIOHATUE OTPE30K, PABEHCTBO OTPE3KOB;

JUIMHA OTpe3Ka U €€ CBOMCTBA;

MIOHSTHUE YIOJ, PABEHCTBO YINIOB BEJIMYMHA YIJIa U €€ CBOWCTBA;
MOHATHE CMEXHBIE U BEPTUKAJIBHBIE YITIBI U UX CBOMCTBA.
NOHATHUE NEPIICHIUKYIISIPHBIE TIPSIMBIE.

Y4yeHuk HAyYUTCH:
CTPOUTH YIOJI;
ONPENEIATh IPaLyCHYIO MEpy YITa;

Yuyenuk MOJIYIHUT BO3MOKHOCTDb YCBOUTD.

IIPU3HAKY PABEHCTBA TPEYTOJIbHUKOB;
MOHSATHUE MEPIEHAUKYISAP K IPSAMON;

MOHSATHE MEIMaHa, OMCCEKTPUCA U BHICOTA TPEYTOIHHUKA;
paBHOOEIPEHHBIN TPEYTOIHHUK U €T0 CBOICTBA;



YuyeHUuK HAYYuTCA:

pelaTh OCHOBHBIE 33/1a4M HA MMOCTPOEHUE C OMOLIBIO [IUPKYJIIS U TUHEUKHU.
pelaTh 33141 UCIONb3ysl IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB;

MOJIb30BATHCA MOHATUSAMU MEIMaHbI, OMCCEKTPUCHI U BBICOTHI B TPEYTOJIBLHUKE MPU
peLIEHNH 3a1a4;

UCIIOJIb30BaTh CBOMCTBA PaBHOOEIPEHHOTO TPEYTOIbHUKA;

MIPUMEHSATH 33/1a41 Ha MOCTPOCHUE C TIOMOIIBIO UPKYIS U JINHEUKHU.

Yuyenuk MOJYYUT BO3MOKHOCTDL YCBOUTD.

MIPU3HAKYU MMAPAIUICIIBHOCTH MPSIMBIX;
AKCUOMY MapaJuyI€IbHOCTH MPSAMBIX;

CBOMCTBA MAPAIUICIIBHBIX NPSIMBIX.

Y4YyeHuK HAYy4YHUTCH:

MIPUMEHSTH IPU3HAKU MMAPAIIIETbHOCTH MPSAMBIX;
VCIIOJIb30BaTh AKCUOMY I1apAJUICIIbBHOCTHU MPSIMBIX;
IIPUMEHATH CBOKWCTBA MMAPAJUIECIIBHBIX HPSIMbIX

Y4YeHHUK MOJYYUT BO3MOKHOCTH YCBOUTD:

MIOHSATHE CYMMa YITIOB TPEYTOJIbHUKA;

COOTHOLIEHNE MEXKy CTOPOHAMH U YIJIAMH TPEYTOJIbHUKA;
HEKOTOPBIE CBOMCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB;
IIPU3HAKH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

Y4YeHUuK HAYy4YHUTCH:
pemare 3aJ1a4i UCIOJIb3ysl TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA;
UCII0JIb30BaTh CBOWCTBA IIPAMOYTOJIBHOIO TPEYTOJIbHUKA,
pelars 3a1a4u Ha IOCTPOECHUE.
OCHOBHBIE 33/1a4M Ha IIOCTPOCHUE: JEICHUE OTPE3Ka MOIMOJIaM, IIOCTPOCHUE
TPEYTOJIBbHUKA 10 TPEM CTOPOHAM, IIOCTPOCHUE NIEPIICHANKYJIAPA K IPSIMOH,
MOCTPOEHNE OMCCEKTPUCHI, JCJIEHUE OTPE3Ka Ha N PaBHBIX YacTei.
UCIT0JIb30BaTh NPUOOPETEHHbIE 3HAHUSI U YMEHUS B PAKTUUECKOHN AESTEIbHOCTU
YW IOBCEIHEBHOU KU3HU.

8 ki1ace
B 8 ki1acce yueHMK HayuyuTCH
- pelIaTh JIMHEMHBIE W KBAJApPATHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M X
CUCTEMBI;
- pemiaTh TEKCTOBBIE 3aJayd alreOpandeckuM METOJOM, HMHTEPIpPETUPOBAThH
MOJIyYeHHBI pe3yibTaT, IPOBOAUTH OTOOP pelIeHUM, UCX0oasd U3 (HOPMYIUPOBKHU
3a]1a4u;
- n300pakaTh YKCia TOYKAMHU Ha KOOPJAUHATHOU MPSMOiA;
« OIIPEAENATh KOOPAWMHATBI TOYKM IUIOCKOCTH, CTPOUTH TOYKHM C 33JaHHBIMHU
KOOpAMHATAMU; N300paxkaTh MHOKECTBO PELLICHUH JIMHEHHOTO HEPABEHCTBA,
- PACNO3HABAMb  apupmemuyeckue U 2eoMempuyeckue npocpeccuu; peulams
3a0auu ¢ npumerenuem Gopmynvt obuje2o uieHa U CYMMbl HECKONAbKUX NEPBbIX
YleH08,
- HAXOJIUTh 3HAUYCHUs (PYHKIMH, 3aJaHHON (HOpMYIIOid, Tabnuiiel, rpadgukom, 1o ee
apryMeHTy; HaxXOJUTh 3HAYEHUE apryMeHTa MO 3HayeHU0 (YHKUHUH, 3aJaHHOU



rpaduKOM WA TaOJIUIICH;

- OIIPEICNIATh CBOWCTBA (YHKIMU 1O €€ TpaduKy; NPUMEHSTh TrpaPuuecKue
NPEICTABICHUS MIPH PEIICHUN YPAaBHEHUH, CHCTEM, HEPABEHCTB;

- OIIMCHIBATh CBOMCTBA U3YUCHHBIX (PYHKIIHA, CTPOUTH UX TPapUKH;

YdeHuK HAYYUTCH UCNOJIb30BATh NPHOOPETEHHbIE 3HAHUS U YMEHUS B
NPAKTHYECKOH J1esiITeJIbHOCTH M MOBCEIHECBHOM KU3HM JIS:

- BHIIOJTHEHUST pacuyeToB MO ¢opMmysiaM, COCTaBIICHUS (POPMYII, BbIpAKAIOIIUX
3aBUCUMOCTH MEXAY pEabHbIMU BEJIIMYMHAMU; HAXOXKACHUS HYKHOU (HOpMYyJbl B
CIIPaBOYHBIX MATEPHAIIAX;

- MOJICIMPOBAHUSI MPAKTUYECKUX CUTyallud M HCCIEIOBAHUS TMOCTPOEHHBIX
MoOJieJiel ¢ UCIIOJIb30BaHUEM ammapara anreOpsi;

- OMTMCAHUS 3aBUCUMOCTEN MEXy (PU3NYECKUMH BEIMYMHAMHU COOTBETCTBYIOIIUMHU
dbopmynamMu Ipu UCCIEIOBAHUN HECIOXKHBIX TPAKTUYECKUX CUTYaAIINH;

- HHTEpPIIpETAINK IPaUKOB PEAbHBIX 3aBUCUMOCTEH MEXKIY BETHUYNHAMU;

- pacno3HaBaTh TeOMETpPUUECKUE (PUTYPBI, pa3inyaTh UX B3aUMHOE PACIIONIOKECHHUE;
YdeHuk HayduTCs

- n300pakaTb reOMETPUYECKHE (PUTYpPBI; BHIIIOJIHATH YEPTEKHU 10 YCIOBHIO 33]1a4;
OCYUIECTBIATH TpeoOpa3zoBaHus (puryp;

- pacno3HaBaTh Ha YepTekax, MOJEIAX U B OKPYKAIOIIEH 0OCTaAHOBKE OCHOBHBIE
IPOCTPAHCTBEHHBIE TeJla, U300paXKaTh UX;

- BBIYMCIIATh 3HAUEHUSI TEOMETPUUECKUX BEJIMUYMH (JJIMH, YIVIOB, IUIOLIA/IEH,
00BeMOB); B TOM uuciie: i yriioB oT 0 1o 180° onpenensiTh 3HaUeHUS
TPUTOHOMETPUYECKUX (DYHKIIMIA 110 3aJaHHBIM 3HAYEHHSIM YIJIOB; HAXOJIUTh
3HAYEHUS] TPUTOHOMETPUUECKUX (DYHKIUN MO 3HAUEHUIO OHOW U3 HUX, HAXOJIUTh
CTOPOHBI, YIJIbI U IJIOIIAN TPEYTOJIBHUKOB, JUTMHBI JOMAHbIX, IYyT OKPYKHOCTH,
IO OCHOBHBIX T€OMETPUUYECKUX PUTYpP U (PUTYpP, COCTABIEHHBIX U3 HUX;

- peniatb reOMETPUYECKHE 3a/1a4H, ONMPAsCh HA U3YYECHHbIE CBOMCTBA (QUTYp U
OTHOLIEHUI MEX]ly HUMU, IPUMEHSIS TONOJIHUTEIbHBIE IOCTPOEHUS,
anreOpanvecKkuii 1 TPUrOHOMETPUUYECKUH armapar, COOOpaKeHUs] CAMMETPUU;

« IPOBOJUTH JAOKA3ATEIBHBIE PACCYKICHUS MPU PELICHUU 3a1a4, HCTIOIb3Ys
U3BECTHBIE TEOPEMBbI, OOHAPYKMBasi BO3MOXXHOCTH ISl KX UCTIOJIb30BaHUS;

- pewiarb NpOCTENIINE INTAHUMETPUIECKHE 3a/1a9H B IPOCTPAHCTBE;

Y4yeHuK HAYYHUTCH

- IPOBOJIUTHh HECIJIOKHBIE J10KA3aTENbCTBA, MOJIy4aThb NPOCTEUINNE CIEACTBUS W3
U3BECTHBIX MWJIM paHee TMOJYYEHHBIX YTBEpPKICHUM, OIEHMBATH JIOTHYECKYIO
NPaBUIBHOCTh PACCYXICHUM, HCIONb30BaTh MNPUMEPHl JUIsl WUIIOCTPALMH U
KOHTPHPUMEPHI 1JIs1 ONPOBEPKEHUS YTBEPKIACHUM;

- U3BJIEKaTh MH(POpPMALIMIO, TPEJACTABICHHYI0 B TaOIUIaX, HAa JAMarpammax,
rpadukax; coOCTaBJIATh TaOIMUIbl, CTPOUTH JUATPAMMBbI U TpadUKu;

- periaTh KOMOMHATOPHBIE 33/1a4l MYTEM CHUCTEMATHYECKOro Mepedopa BO3MOKHBIX
BApUAHTOB, a TAKXKE C UCIIOJIb30BAHUEM IPABHIIa YMHOKEHHS,

« BBIYUCJIATh CPEJIHNE 3HAUYEHUS PE3YIbTATOB NU3MEPEHUM;

- HAXOJUTh YacTOTy COOBITHS, MCIOJIb3Ysd COOCTBEHHbIC HAONIOJCHUS U TOTOBBIC
CTaTUCTUYECKUE TAHHBIE;

- HAXOJUTh BEPOSITHOCTH CIIy4allHbIX COOBITUN B MPOCTEHIINX CITyyasx;



Yd4eHnk HAYyYUTCS UCMOJIb30BAaTh NPHOOPETEHHbIE 3HAHUS U YMEHHS B
NPAKTUYECKOMH 1esiTeJIbHOCTH M MOBCeIHEeBHOM KU3HH JIJIS:

- BBICTpauBaHUs apryMEHTallUd TpH Jl0Ka3aTenbcTBE (B (QopMe MOHOJora u
JIAajora);

- pacrio3HaBaHMsI JIOTHUECKH HEKOPPEKTHBIX PACCYKICHUI;

- 3aITUCU MAaTEMATUYECKUX YTBEPKICHUH, I0Ka3aTEIbCTB;

- aHaNIM3a PEATbHBIX YHUCJIOBBIX JIaHHBIX, TPEICTABICHHBIX B BHUJE IUarpamw,
rpadukoB, TabIUII;

- peIIeHUs1 TPaKTUYECKUX 3aJad B TMOBCEAHEBHOM U  MPO(hecCHOHATBHOM
JESTEIIbHOCTH C UCIOJB30BaHUEM JIEUCTBUH C YMCIaMH, MPOLEHTOB, JIWH,
ioniaiel, 00beMOB, BpEMEHH, CKOPOCTH;

- pemieHuss y4eOHBIX M TNPAKTUYECKUX 3a7ad, TPEeOYIOIIMX CHCTEeMaTUYeCKOTO
nepebopa BapHaHTOB;

- CPABHEHHUSI IIAHCOB HACTYIUICHUS CIyYallHBIX COOBITHM, OIEHKH BEPOSATHOCTHU
CIIy4ailHOrO COOBITHSI B TMPAKTUYECKUX CHUTYAIUSIX, COMOCTaBICHUS MOJEIU C
pEAIBHOM CUTYALUEH;

- IOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUH.

Y4eHHNK MOJYYUT BO3MOKHOCTH HAYYUTHCSH

HCIO0JIB30BATH NPUOOPeTEeHHbIE 3HAHNS U YMEHHUS B MPAKTHYECKOM
NeATEJLHOCTH U TOBCEIHEBHOM KU3HU IS

- OITMCAHUS PEATTHbHBIX CUTYAIlUH Ha S3BIKE TCOMETPHUU;

- pacueToB, BKIIIOYAIOIINX MPOCTeHIme GopMyIb;

- pEIIeHUsI TEOMETPUIECKUX 3a/1a4 C UCTIOJIH30BAHHEM TPUTOHOMETPHUU;

- PEIICHUS MPAKTUICCKUX 3a71ad, CBA3aHHBIX C HAXOKICHUEM TE€OMETPUICCKUX
BEJIMUMH (MCTIONB3YS MPU HEOOXOANMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEICTBA);
MTOCTPOCHHUI TEOMETPUICCKIUMHU HHCTPYMEHTaMU (JIMHEWKA, YTOJIBHUK, ITUPKYITb,
TPAHCIIOPTHUD).

9 kjaacc
B pe3yabraTre u3yyeHusi MATEMATUKHU BbIIIYCKHHUK
HAYIUTCHA NOHUMAMDb.
CYILIECTBO MOHATHUSA MAaTEMaTUYE€CKOTO 10Ka3aTeJIbCTBA, IPUMEPHI
JO0Ka3aTCJIbCTB,
CYILIECTBO MOHATHUSA aJITOpUTMa, IPUMEPHI AJITOPUTMOB;
KaK MCMOJb3YIOTCS MaTeMaTH4eckue GopMyIibl, YypaBHCHHUS U HEPAaBEHCTBA,
KaK MOTPEOHOCTH MPAKTUKU MPUBEIH MaTEMaTUYECKYIO HAyKy K
HEOOXOMMOCTH PACHIMPEHUS TOHSATHS YHCIIA;
BEPOATHOCTHBIN XapaKTep MHOTUX 3aKOHOMEPHOCTEN OKPYKAIOIIETO MUPA;
KaKuM 00pa3oM reoMeTpus BO3ZHHUKIJIA U3 MPAKTUUECKUX 3aj]1ad 3eMJIeMepus,
NpUMEPHI TEOMETPUUECKUX O0BEKTOB U YTBEPKJICHUN O HUX, BAXHBIX JIJIS
MIPaKTUKH,;
CMBICJI UAEATU3ALMH, TTO3BOJISIONUNA PELIATH 3aJa4l PealbHOU
JIEMCTBUTEIBHOCTH MaTeMaTUYECKUMHU METOJaMH.
B pPE3YyabTaTC U3YUCHHUA MAaTCMAaTUKHN BBIIYCKHHK
Hayuumecsa:
COCTaBIATh OYKBEHHBIC BRIPAXKEHUSI U (HOPMYIIBI IO YCIOBUSIM 3a7ad;



OCYILIECTBIATh B BBIPAXKEHUAX U (POpMyNax YHCIOBbIE TOJCTAHOBKH U
BBIMOJHSATh COOTBETCTBYIOUIME BHIYMCIEHU S, OCYILIECTBISTh MOJICTAHOBKY
OJIHOTO BBIPAXKE€HUS B JPyroe, BeIpaxkatb U3 (opMyll OJHY MEPEMEHHYIO uepe3
OCTaJIbHBIE;

BBINOJIHATH OCHOBHBIE JE€MCTBUSI ¢ MHOTOWJIEHAMH U C aJIreOpanyecKuMu
JIpOOSMU; BBIIOJHATH Pa3JIOKEHUE MHOTOUJIEHA HAa MHOXUTENU; BBIIOJHATh
TOXJAECTBEHHBIC MPeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKCHU;

MPUMEHSATh CBOWCTBA apu(PMETUIECKUX KBAPATHBIX KOPHEH ISl BEIYUCICHUS
3HAYCHUU U TpeoOpa30BaHU YMCIOBBIX BRIPAKEHUN, COACPIKAIUX
KBaJIpaTHbIE KOPHU;

pemars JUHEWHbIE, KBaJIPAaTHbIE YPABHEHUS U pAallMOHAJIILHBIE YPABHEHUS,
CBOAAIIMECSA K HUM, CUCTEMBI JIBYX JIMHEHHBIX YPABHECHUN U HECIIOKHBIC
HEJIWHENHBIE CUCTEMBI;

pemars JMHEWHBIE U KBaJPATHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI;

peliaTh TEKCTOBbIE 3a/la4uM aIre0panyecKuM METOJI0M, HHTEPIPETUPOBATH
MOJYYEHHBIN pe3ynbTaT, HPOBOJAUTH OTOOP pEIICHUM, HCXOAs U3
(GOopMyNIMpPOBKHU 3a7auu;

n300paxarh 4ucia TOYKaMU Ha KOOPJIMHATHOM MpsIMOW;

OIIpEAENIATh KOOPAUHATHI TOYKHU INIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMHU
KOOpAMHATaMM; N300paxaThb MHOKECTBO PELUICHUN JIMHEHHOTO HEPaBEHCTBA

pacno3HaBaTh apuPMETUUECKHUE U TEOMETPUUECKHE MPOTPECCUH;

peluiaTh 3aja4yd ¢ MpUMEHEHuEeM (POpPMYibl OOIIETO YieHa U CYMMBbI
HECKOJIbKUX MEPBBIX YJIEHOB;

HAaXOJUTh 3HAYCHUS PyHKUMU, 3aJaHHON popmynol, Tabnuuei, rpagukom mo
€€ apryMeHTy; HaXOJUTh 3HAUEHHSI apryMEHTAa MO 3HAYEHHUIO0 QYHKIIUH,
3aJlaHHOU rpadUKOM UK TaOIUIeH;

ONUCHIBaTh CBOMCTBA U3YUYEHHBIX (DYHKIUI, CTPOUTH UX T'padUKU.
I10JIB30BATHCS TEOMETPUYECKUM SI3bIKOM JUISI ONMCAHMSI IPEAMETOB OKPYKAFOILIETO
MUDpa;

pacrio3HaBaTh TEOMETpUUCCKUE (PUTYPHI, pa3IMdaTh UX B3aHMHOE PACTIONIOKCHHE;
n300paxaTh TeOMETPpUUCCKUE (PUTYPHI; BBITTOIHATH YEPTEIKH 110 YCIOBHIO 3a]1a4;
OCYIIECTBIISTh IpeoOpa3zoBanus Guryp;

pacIio3HaBaTh Ha YePTeKax, MOJACIISIX U B OKPYKaIOIIeH 00CTaHOBKE OCHOBHBIC
MPOCTPAHCTBCHHBIC TEIa, N300pakaTh UX;

B ITPOCTEHIIIMX CIy4YasX CTPOUTH CEUCHHS M PA3BEPTKH MPOCTPAHCTBEHHBIX TEI;
MIPOBOAMTH OIEepaIliy HaJl BEKTOPAMH, BEIYUCIIATH IJTUHY U KOOPAWHATHI BEKTOPA,
YTOJI MEXIY BEKTOpaMHU;

BBIYHCIIATH 3HAUCHUS TEOMETPUICCKHUX BEJIUYHH (IUTHH, YIJIOB, TIJIOMIAICH,
00BeMOB); B TOM uucie: i yriioB oT 0 1o 180° onpenensiTe 3HaUCHUS
TPUTOHOMETPUUYECKUX (DYHKIIHIA 10 33]JaHHBIM 3HAYCHUSIM YTJIOB; HAXOIUTh
3HAYEHUS] TPUTOHOMETPUIECKUX (DYHKITUH 10 3HAUCHUIO OHOU W3 HUX, HAXOJIUTh
CTOPOHBI, YIVIbI U TIOIIAIN TPEYTOJIBHUKOB, JUTHHBI JJOMAHBIX, IYyT OKPYKHOCTH,
TJIOMIAICH OCHOBHBIX T€OMETPUUSCKUX PUTYp U (PUTYp, COCTABIIEHHBIX U3 HHX;



BBIIYCKHUK HAYYUTCS
- IPOBOJUTHh HECIIOKHBIE J10KA3aTEIbCTBA, MOJIy4YaTb MPOCTEMIINE CIEICTBUS U3
U3BECTHBIX MWJIM paHEE TMOJIYYCHHbIX YTBEP)KICHUM, OILICHWBATH JIOTUYECKYIO
IPAaBWIBHOCTh PACCYKICHUM, HCIOIb30BaTh NPUMEPHl IS WUIIOCTpalMU U
KOHTPIIPUMEPHI JIJIs1 OIPOBEPIKEHUS YTBEPKIACHUIA;
- U3BJIEKaTh MH(OpPMALMIO, TPEACTABICHHYIO B TaOnuIax, Ha JAUarpaMMax,
rpadukax; coCTaBIsATh TAOIUIIBI, CTPOUTH JUATPAMMBI U TpaduKu;
- pemath KOMOMHATOPHBIE 33/1a4 MTyTEM CHCTEMaTHYEeCKOTo mepedopa BO3ZMOKHBIX
BApUAHTOB, a TAKXKE C UCIOJIb30BAHUEM MPABHIIA YMHOKEHHS,
« BBIYUCJISTh CPEJTHNAE 3HAUYECHUS PE3YIbTaTOB U3MEPEHUI;
- HAXOJUTh YacTOTy COOBITHS, HMCIOJB3ysd COOCTBEHHBbIC HAOIIOACHUS U TOTOBBIC
CTaTUCTUYECKHUE TAHHBIE;
- HAXOJUTh BEPOSITHOCTH CIIy4allHbIX COOBITUH B IPOCTEHIINX CITyyasx;
MOJYYUT BO3MOKHOCTh HAYYMThCS HCIOJIb30BAaTh NPHOOpPeTeHHbIC 3HAHUA M
YMEHHS B IPAKTHYECKOM 1eATeJbHOCTH 1 NOBCeIHEBHOM KU3HHU JJIs:
- BHICTPAWBaHUs AapryMEHTallud TpU Jl0OKa3zareiabCcTBE (B (opMe MOHOJOra M
JIAaJora);
- pacro3HaBaHUs JJOTUYECKH HEKOPPEKTHBIX PacCyXICHUM;
- 3aIIUCU MAaTEMaTUYECKUX YTBEPKIACHUH, I0Ka3aTEIbCTB;
- aHANIM3a pEaJbHBIX YHUCJIOBBIX JAHHBIX, MPEJCTAaBICHHBIX B BUJE JUarpamw,
rpauKoB, TaOJINLL;
- pelIeHUs] MPaKTHUYECKHX 337a4 B IOBCEJHEBHOM M MpodecCHOHATbHON
NEeATEIbHOCTH C HCIOJIb30BAHUEM JIEUCTBHII C YWCIaMU, HOPOLEHTOB, JJIHH,
II01IAAeH, 00bEMOB, BPEMEHH, CKOPOCTH;
- peuieHusl y4eOHbIX W NPAKTHYECKUX 3a/ad, TPEOYIOIIHX CHUCTEMATUYECKOTO
nepebopa BapHaHTOB;
- CPAaBHEHMs ILIAHCOB HACTYIJICHUS CIy4yalWHBIX COOBITUH, OLEHKH BEPOSITHOCTH
CIIy4allHOTO COOBITHSI B TMPAKTUYECKUX CHUTYalUsX, COIMOCTABIIEHUS MOJEIU C
pealbHOM CUTYaLUEN;
- MIOHUMAaHMSI CTATUCTUUECKUX YTBEPHKICHUH.

I11. Conepxxanne npexmera.

7 KJaace

Maremarnueckuil I36IK. MareMaTnueckass MOAEIb

YucnoBble BelpakeHUs. Anredpanyeckue BelpakeHusi. MareMaTnyeckuil si3bIkK.
Maremarnueckas MOZAENb. JINHEMHOE ypaBHEHNE C OHOU ITIEPEMEHHOM.
Koopaunarnas npsimast.

Jluneitnas QyHKIUS

KoopaunarHas niockocts. JInHeiHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €TI0
rpaduk. JIuneiinas ¢pyukius u ee rpaduk. Jlunerinas GpyHkius y=kx. Bzanmuoe
pacrosyiokeHre rpauKoB JTUHEHHBIX (PYHKITHIA.

Cucremsl IBYX JUHEUHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU

IToHnsiTue cuCTEMBI IBYX JTMHEUHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMUA. MeTox
MoICTaHOBKHU. MeTo anredpandeckoro ciaoxxeHusi. CUCTeMbl IByX JTUHEUHBIX



YPaBHEHH C IBYMs IEPEMEHHBIMU KAK MaTEMAaTUYECKHUE MOJEIH PEATbHBIX
CUTYaIUU.

Crenenp ¢ HaTypaJbHBIM [TOKA3aTEIEM U €€ CBOKCTBA

CreneHp ¢ HaTypaJbHBIM [IOKA3aTEIEM U €€ CBOWCTBA.

Opnnounensl. Onepanuu HaJl OTHOWICHAMU

OpnnouneH. CranaapTHbli BUA ogHOWIEHA. ClI0KEHHUE, BBIUUTAHUE, YMHOKEHHUE U
JEJIEHUE OTHOYJICHOB.

MHuorounensl. Onepanuu HaJl MHOTOWICHAMU

MuorouneHn. CtaniapTHbIi BuJl MHOrowieHa. ClokeHue, BBIUUTaHUE, YMHOKEHUE U
J€JIEHHE MHOTOWIEHOB. DOpMYIbl COKPAILIEHHOTO YMHOXEHHUSI.

Pa3noxxeHre MHOrOWIEHOB HA MHOKUTEIN

Pa3noxxeHne MHOrOUJI€Ha Ha MHOXUTENU. BriHECeHHe 00111ero MHOXKUTEIS 3a
ckoOku. CriocoO rpynmnupOBKH.

OyHKIUA y=x2 '

OyuKiws y=x° 1 ee rpaduk. [padudeckoe peleHne ypaBHEHHA.

JlaHHbIC U PSABI JAHHBIX. YIOPSIOUYCHHBIE PsI/Ibl TaHHBIX. Tabnuiia pacnpeneneHusl.
Heuwncnoseie psnbl nanabix. CoctaBieHue TaOIUI] pacrpeaesieHuii 6e3
yIOPsI0YMBaHUS JaHHBIX. YacToTa pe3ynbrarta. Tabnuia pacupeeseHus: 4acToT.
[TponienTHBIE YacTOTHI. TabauUIIbl pacnpeesieHus 4acToT B MpoleHTax. [ pynnupoBka
JAHHBIX.

HavanbHble reoMeTpuyecKre CBEICHUS

HavanpHble MOHATUA NIaHUMETpHU. ['eoMeTpuueckue Gurypsl. [lonsaTue o paBeHCTBE
¢uryp. Ortpe3ok. PaBeHcTBO oTpe3koB. [[nmuHa oTpe3ka W ee cBoOWcCTBa. Yrod.
PaBeHncTBO yrmos. Bennunna yrna u ee cBorcrBa. CMEXKHBIE U BEPTUKAJIBHBIE YITIBI U
UX CBOWCTBA. [lepnieHquKyIsIpHBIE IPSMBIE.

TpeyrosbHUKU

TpeyronbHuk. lIpu3Haku paBeHCTBa TPEYyroJbHUKOB. lleprneHaukynsp K NOpsSMOM.
Menaunanbl, OMCCEKTPUCH U BBICOTHI TPEyrojibHHUKA. PaBHOOEAPEHHBIN TPEYrOIbHUK U
ero cBoiicrBa. OCHOBHBIE 3a/1a4X HA IIOCTPOEHUE C MOMOIIBIO [IUPKYJISA U JIMHEUKH.
[TapayuienbHbIE IPSMBIE

[Ipr3Haky mapajuIeNnbHOCTH NPSIMBIX. AKCHMOMa MapajuleidbHbIX MNpsMbIX. CBOMCTBa
napaieabHbIX MPSAMBIX.

CoOTHOIIEHUST MEXKy CTOPOHAMH U YITIaMU TPEYTOJIbHUKA

Cymma ymmoB TpeyroiabHuka. (COOTHOLIEHUS MEXKAY CTOPOHAMH W  yINIAMU
TpeyrojibHuKa. HepaBeHCTBO TpeyroipHuka. HekoTopeie CBOMCTBA MNPSIMOYTOJIbHBIX
TpeyroJbHUKOB. [Ipr3HaKu paBeHCTBAa NMPSMOYTOJIBHBIX TPEYTOJIBHUKOB. PaccTosHue ot
TOYKU 10 NpssMOM. PaccrosiHne Mexy MapajuieIbHBIMA NPSIMBIMHU. 3aJa4d Ha IOCT-
poeHue.

8 kiacce

AnreOpandeckue Ipoou.

[TonsTue anredbpandeckoit 1podu. OCHOBHOE CBOMCTBO anredOpanyeckoit 1poou.
Cokpaiienue anreOpandeckux Ipooei.

CnoxxeHue 1 BeIYMTaHUE ajaredpandeckux apooeil.



YMHOXEHue U JeeHue anredOpandeckux apodeii. Bo3Begenue anredpanyeckon
IpoOu B CTEICHb.

PannonansHO€ BhlpakeHue. PanimoHnanbHO€ ypaBHeHUE. PenieHUEe paliioOHaIbHBIX
ypaBHEHUH (IIepBbIC MPEACTABICHUS).

CreneHb ¢ OTPULIATEIBHBIM ILIEJBIM IMOKA3aTEIEeM.

OyHKIms ¥ = "'q. CBoiicTBa KBaAPaTHOIO KOPHS
Panuonaneubie yncna. [loHsTHEe KBaAPATHOTO KOPHS U3 HEOTPULATEIBLHOTO
yucaa. UppannoHanbHble yncia. MHOKECTBO AEMCTBUTEIBHBIX YUCEIL.

Oyukuus ¥ = VX e croiicTra n rpaduk. Beinyknocts Gpynkiuu. O61acThb
3HaYEeHUN QPYyHKIHU.

CoiicTBa KkBaapaTHbIX KOopHel. [IpeoOpa3zoBaHue BoIpaXXeHUM, COEPKAIINX
omepaluio U3BJICYCHUS KBaJpaTHOro KOpHsA. OcBOOOXKI€HUE OT
UppaIMOHATBFHOCTH B 3HaMeHaTese Apoou. Monynb el CTBUTENBHOTO YHCIIA.

k
y=-
Ksanparuunas Gpyrkims y = Kx’. OyHKims x
Oynuxmus y = kx?, ee rpaduk, cBoiicTBa.
&
OyHKUHSA X, ee cBoMCTBA, rpaduk. ['mnepbona. Acummnrora.

[Toctpoenue rpa@ukoB GyHKIUNA IO U3BECTHOMY I'pa@uKy PyHKLIHNHU
KBagparusiii Tpexunen. KBagparuunada GQyHkus y = ax” + bx + ¢, ee cBoiicTBa
rpaduk. [lonsatue orpannuennoil pynkuuu. [loctpoenue u urenune rpa@ukoB
KYCOUHBIX (DYHKIIMH, COCTABIEHHBIX U3 QYHKIHI.

I'paduueckoe pemreHne KBaJpaTHbIX YPaBHEHUH.

KBanparusie ypaBHEeHUA

KBaaparnoe ypaBuenue. [IpuBenennoe (HempuBeIeHHOE) KBaJApaTHOE
ypaBHeHue. [lonHoe (HenmonHoe) KBajgparHOe ypaBHeHHe. KopeHb KBagpaTHOTO
ypaBHeHUs. Pelienne kBaapaTHOTO YypaBHEHUS METOJOM PA3JI0KEHUS Ha
MHOXHUTEIN, METOJIOM BBIJIEJICHUS NTOJHOTO KBaJapara.

JuckpuMuHaHT. POpMyIIbl KOpHEN KBAaApaTHOTO ypaBHeHus. [lapamerp.
VYpaBHeHUe ¢ mapaMeTpoM (HadaJibHbIE IPEACTABICHHUS).

AJITOPUTM pELIEHUs PAllMOHAJIBHOTO ypaBHEHUs. bUKBaJIpaTHOE ypaBHEHUE.
Meton BBEJIEHUSI HOBOM MEPEMEHHOM.

PanyonanpHbIle ypaBHEHUS KaK MaTEMaTUUECKUE MOJEIN PEATbHBIX CUTYallHH.
YacTHble ciiydyan GOpMyJbl KOPHEH KBaJpaTHOTO YpaBHEHHUS.

Teopema Buera. Pa3znoxeHue KBaIpaTHOTO TPEXUJICHA HA JIMHEHHbIE MHOXUTEIIH.
UppaunonaneHoe ypaBHeHue. MeToa Bo3BeaeHus B kBaapart. [lepsrie
MPEACTABICHUS O PABHOCHIBHBIX U HEPABHOCHUIIBHBIX TPEOOPa30BAHUIX
ypaBHeHus. [loctoponnue kopHu. [IpoBepka KkopHEH.

HepaBenctsa

CBoiicTBa YMCIOBBIX HEPABEHCTB.

HepaBencTBo ¢ nepeMeHHoOu. Penienne HepaBeHCTB ¢ nepeMeHHOM. JInHerHoe
HEpaBEeHCTBO. PaBHOCUIbHBIC HepaBeHCTBA. PaBHO CHUIIbHOE MpeoOpa3oBaHUe
HEPABEHCTBA.

KBanparHoe HepaBeHCTBO. AJITOPUTM pPEILIECHUS KBAJpaTHOTO HEPABEHCTBRA.



Bospacrawmas dynkuus. YosiBaromas gyukmnus. Mccneqoanue QyHKuuii Ha
MOHOTOHHOCTH (C UCTIOJTb30BAHUEM CBOWCTB UM CIOBBIX HEPABEHCTB).
[IpubnuxeHHbIC 3HAYEHUS NEHCTBUTEIBHBIX YUCEN, MOTPEITHOCTH MPUOITHKEHUS,
npuOJINKEHUE 10 HEJOCTAaTKy U U30bITKY. CTaHAapTHBIM BUJ YK CIIA.

JlepeBo BapuaHToB. [IpocrTeiiiine BEepOITHOCTHBIE 1 KOMOMHATOPHBIC 3aa4U.
Opranu3oBaHHbBIN TTEpeOOp BApUAHTOB

YeTpIpexXyroabHHUKH.

MHOTOYyroibHUK, BBITYKJIBII MHOTOYTOJbHUK, YETBIPEXYTOJIb HUK.
[Tapannenorpamm, ero cBoiicTBa u npusHaku. Tpaneuus. I[IpsmoyronbHuk, poMoO,
KBaJpaT, ux cBoiicTBa. OceBas U LEHTPaAJIbHAS CUMMETPHU.

I[1momane.

[TonsTHE MIOIIaAM MHOTOYTOJIbHUKA. [In0omany npsamMoyroiabHUKa,
napajieiaorpaMma, TpeyrojipHuka, rpanenuu. Teopema [ludaropa.

[Togo6HbIE TPEYTOIBHUKHU

[Tono6HbIe TpeyronbHuku. [Ipu3znaku nogobus TpeyronbHUKOB. [Ipumenenue
noA00us K J0Ka3aTeIbCTBY TEOPEM U pelieHuto 3a1ady. CUHYC, KOCUHYC U TaHT€HC
OCTPOroO yrjia NpsIMOYTOJIbHOTO TPEYTOJbHUKA.

OKpyXHOCTb.

B3aumHoe pacnoisioxkeHue npsiMmod u okpyxxkHocTu. KacaTrenbHas K OKpYy>XKHOCTH, €€
CBOMCTBO U NpHU3HaK. [[eHTpanbHbIe U BIUCAHHBIE YIIIbl. YeThIpe 3amMeyareabHbIe
TOYKHU TpEyrojibHUKa. BiucanHas u onucaHHasi OKPYXHOCTH.

9KJ1acce

HepaBeHcTBa U cUCTEMBI HEPABEHCTB.

JIuneiiHOE U KBaJpaTHOE HEPABEHCTBO C OJJHOM MEPEMEHHOM, YacTHOE U o0111ee
penieHne, paBHOCUIIbHOCTh, pABHOCUIIbHBIE ITpeoOpa3oBanus. PalimoHanbHbie
HEPaBEHCTBA C OJIHOM NEPEMEHHOM, METO] HHTEPBAJIOB, KPUBas 3HAKOB, HECTPOTHE U
CTPOrH€ HEPABEHCTBA. DJIEMEHT MHOXKECTBA, MOAMHOKECTBO JAHHOTO MHOKECTBA,
MyCTOE€ MHOXECTBO. [lepeceuenre u oobeAHEHE MHOKECTB. CUCTEMBbI JIMHEHHBIX
HEPaBEHCTB, YACTHOE U 00111ee pEeLICHHE CUCTEMbI HEPABEHCTB.

CucrteMbl ypaBHEHUH.

PannonansHOE ypaBHEHUE C ABYMS IEPEMEHHBIMHU, PEILIEHUE YPABHEHUS C ABYMS
NEepPEMEHHBIMH, PAaBHOCUJIbHBIE YPAaBHEHUS1, paBHOCUIIbHBIE TpeoOpa3oBanus. ['padux
YpaBHEHUS, CUCTEMA YPABHEHHM C IByMs IEPEMEHHBIMH, PELIEHUE CUCTEMBI YPABHEHUI
C IByMs IEpEeMEHHBIMHU. MeTOo/1 IOJICTAHOBKH, METOJ alIre0panyecKoro CI0KEeHHUs,
METO/I BBEJICHUS HOBBIX IEPEMEHHBIX, TpaduUeCcKUil METO/1, PaBHOCHUIIbHBIE CUCTEMBbI
YPaBHEHHUM.

Uucnosble GyHKIHUU.

@OyHKIUsA, 00JaCTh ONPEJEICHUE U MHOXECTBO 3HaUCHUN QYHKINH. AHATUTUYECKUH,
rpaduueckuii, TAOJUYHBIN, CIIOBECHBIN crIOCOOBI 3aanust GyHkuuu. ['paduk GyHkumy.
MoHoTOHHOCTH (BO3pacTaHue U yObiBaHue) (PYyHKIIMH, OTPAHUYEHHOCTh (PYHKIIUU CHU3Y
U CBEpXY, HAaUMeHblIee U HauOobllee 3HaUeHHs] PYHKIMU, HenpepbiBHAS QYyHKIIMS,
BBIMYKJIasi BBEPX WJIM BHU3. DeMeHTapHble GyHKIMHU. YeTHas u HeueTHass QYyHKIUHU U UX



rpaguku. CreneHHble QYHKIUU C HATYpaJbHBIM [IOKA3aTEIEM, UX CBOMCTBA U IPAPUKH.
CBoiicTBa U rpaUKU CTETIEHHBIX (YHKIUI C YETHBIM U HEUETHBIM [TOKA3aTEISIMU, C
OTpPHULATENbHBIM LIETIBIM TOKA3aTEIEM.

[Iporpeccun.

Yucnoas nocnenoBaTeabHOCTb. CIIOCOOBI 3a/1aHUsT YUCIOBOW NTOCIIE0BATEILHOCTH.
CBOMCTBA YNCIIOBBIX MTOCIIEOBATEILHOCTEN, MOHOTOHHAS OCJIE10BATEIBHOCTD,
BO3pacTarolas Mocie0BaTeIbHOCTh, YOBIBAIOIIAs TOCIEA0BATEIHHOCTb.
ApudmeTrnueckas nporpeccus, pasHOCTb, BO3pACTAIOIIAs MPOTPECCHs], KOHEUHAS
nporpeccusi, opmyia n-ro wieHa apuMeTHIecKoil Mporpeccuu, Gopmyina CyMMBI
YJICHOB KOHEUHOU apru(METHIECKON MPOTPECCHH, XapaKTEPUCTUYECKOE CBOMCTBO
apudmeTnyeckoii mporpeccuu. I'eomeTpudeckas nporpeccus, 3HaMeHaTeNb IPOTrPECCHUH,
BO3pacTarolas mporpeccusi, KoOHeuHas mporpeccusi, Gopmyna n-ro 4jaeHa
reOMEeTPUUECKOH mporpeccuu, (opMyia CyMMbl YIEHOB KOHEUHOM F€OMETPHUECKON
IIPOrPECCUH, XapaKTEPUCTUIECKOE CBOMCTBO T€OMETPUUYECKOM MPOTrPECCUH.

DNeMeHTbl KOMOMHATOPUKU, CTATUCTUKHA U TEOPUU BEPOSTHOCTEH.

MeTtoabl pelieHus NPoCTeHIMUX KOMOMHATOPHBIX 3a/1a4 (epedop BapUaHTOB,
MIOCTPOEHUE JIEpEBa BAPUAHTOB, IPABUIIO yMHOKeHUs ). PakTopuan. OOmMii ps JaHHBIX
U P JAaHHBIX KOHKPETHOI'O U3MEPEHUS, BapHaHTa psifa JaHHBIX, €€ KpaTHOCTh, 4aCTOTa
U TIPOIICHTHAS YaCTOTa, CIPYIIIUPOBAHHBIN PsAJl JAHHBIX, MHOTOYTOJLHUKHU
pacnpenenenus. O0beM, pazmax, Moja, cpeanee 3HaueHue. CiydaiiHbie COOBITHS:
JIOCTOBEPHOE ¥ HEBO3MOKHOE COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE,
MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO, CyMMa JABYX CIy4ailHbIX COOBITHH.
Kinaccuueckast BeposiTHocTHas cxeMa. Kiaccuueckoe onpezeneHue BeposiTHOCTH.

Bekropsr.

[lonsatne Bekropa. PaBeHcTBO BEKTOpOB. Cl10’KEHHE U BBIYUTAHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha 4YHCJIO. Pa3lokeHue BEKTOpa IO [JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater Bektopa. IIpocreiimme 3a1aun B KOOpAWHATAX. YPABHEHUSI OKPYKHOCTH U
npsMon. [IpuMeHeHne BEKTOPOB M KOOPJAMHAT IIPU PEIIEHUH 3a1a4.

Merton koopauHar.

Koopaunate! Bektopa. IIpocreiimme 3aaun B KOOpAMHATAX. YPAaBHEHUS OKPYKHOCTH U
npsMoit. [IpuMeHeHre BEKTOPOB U KOOPAUHAT IPU PELIEHUH 3a/1a4.

CooTHOLIEHUST MEXAYy CTOPOHAMHU M yITIaMHU TpeyroyibHHKa. CKalsIpHOE MPOU3BEICHUE
BEKTOPOB.

CHuHyC, KOCHMHYC M TaHI€HC YyIvla. TeopeMbl CHHYCOB M KOCHHYCOB. PerieHue
TpeyronbHUKOB. CKaJspHOE TIPOU3BEICHUE BEKTOPOB U €ro NPHUMEHEHHE B
reOMETPUUECKUX 3a7a4ax.

JInnHa OKpY>KHOCTH M IUIOLIAb Kpyra.

[IpaBriibHBIE MHOTOYrOJNbHUKH. OKpy:KHOCTH, ONHMCaHHAs OKOJO MPABUIBLHOIO
MHOTOYTOJIbHUKAa M BIIMCaHHAas B Hero. [locTpoeHue mnpaBWIBHBIX MHOTOYTOJIBHUKOB.
Jnuna oxpyxHoctu. [Inomane kpyra.

JIBrokeHus.

OtoOpaxkenue 1uiockoctd Ha ceds. llonstue aBuwxenus. OceBass W LEHTpajbHas
cumMmerpud. [apamnensHsiii nepeHoc. [losopor. Hanoxxenus u 1BMKEeHUS.

HavanbHble CBEJIEHUS U3 CTEPEOMETPUH.



[IpenmeTr crepeoMmeTpuu. [eoMerpuyeckue Tena W MOBEPXHOCTH. MHOTOTpaHHUKH:
npu3Ma, napajuiesienunea, nupamMuaa, GopMyssl s BBIUUCICHUS WX 00beMOB. Tema u
MOBEPXHOCTH BpAIICHUS: HIMHAP, KOHYC, cdepa, map, GopMyIbl Jisd BEIYUCICHUS UX
TJIOIIA/ICH TOBEPXHOCTEH U 0OBEMOB.

006 akcuoMax IIaHUMETPUU

becena 06 akcmomax reoMeTpHH.

OO0 akcMoMax IIAHUMETPHH.

AKCHOMBI IJTAHUMETPUH.

VI.Temarudeckoe NJIaHUPOBaAHUE
7 kaacc ajareopa (68 yacosn)

Pazpnen H3y4yaemblilt MaTepua Kou-Bo N3 uux
yacos KOHTPOJIbHbIE
padoThbI
1 1. Maremarudeckuii i3bIK. MaremaTudeckas 9
MOJIEb.
2 Jlunentnas QyHkums. 10 1
3 Cucrtemsl IBYX JUHEHUHBIX YPAaBHECHUH C 7
JIByMsI IEPEMEHHBIMU.
4 CrerneHb ¢ HaTypaJlbHBIM TIOKa3aresieM U e¢ 6 1
CBOICTBA.
5 OpHownensl. Oniepaniy HaJl OJHOYIICHAMMU. 6
6 Mmuorousiensl. Oneparuu Haja 9
MHOTOYJICHAMH.
7 PaznoxeHne MHOTOWICHOB Ha MHOXKUTEIH. 10 1
8 OyHKIHS Yy = X2, 7
7 Htorosoe noBropeHue 4 1
UTOIro 68 4

7 kaacc reomerpus (34 yaca)

Paznen HN3yyaembiii MaTepuaJl Koa-Bo N3 Hux
4acoB KOHTPOJIbHbIE
padoThI
1 HauanpHbIe TEOMETPUYECKHE CBEICHUSI. 5 1
2 TpeyroabHUKH. 8 1
3 [TapannenbHbie psiMbIe 7 1
4 CooTHOLIEHUST MEXy CTOPOHAMH U yIIIaMU 9 1
TPEYroJIbHUKA
5 [ToBTOpenue. Pemrenne 3amad. 5 1
UTOT'O 34 5
8 ku1acc anredopa (68 yacos)
Paznea HN3yuyaembiii MaTepuaJl Kou-Bo N3 Hux

qacoB KOHTPOJIbHBIC




padoThI

1 AnreOpaundeckue qpoou. 14 1
2 Oynkmus ¥~ *  Cpotictsa KBaJ[paTHOTO 12
KOpHSI.
3 = & 12 1
KBanparnunas ¢pyHkmws. OyHKIUs x
4 KBagparHble ypaBHEHHS. 13 1
5 Hepasencraa. 10
6 IToBTOpEHME 7 1
UToro 68 4
8 kiacc reomerpus (34 yaca)
Paznen N3yuaemslil MaTeprai Komn-Bo N3 uux
4acoB KOHTPOJIbHBbIE
padoThI
1 UeThIpexXyroJbHUKHU. 7
2 [Tnomans. 7 1
3 [Tomo0OHBIE TPEYTOIBHUKH. 9
4 OKpY>XHOCTBb. 8 1
5 [ToBTOpEHME 3 1
nuToro 34 3
9 kiacc aaredopa (68 yacon)
Paznen HN3yyaembiii MaTepuaJl Koa-Bo N3 Hux
4yacoB KOHTPOJIbHBIE
padoThbI
1 PanonanbHble HEPABEHCTBA U UX CUCTEMBI 11 1
2 CucreMbl ypaBHCHHN 10 1
3 UwncnoBbie QyHKIHH 14 1
4 [Tporpeccun 11 1
5 DOneMeHTbl KOMOWHATOpUKH. CTaTUCTUKU U 10
TEOPUU BEPOSITHOCTEN
6 [ToBTOpEHUE 12 1
UTOIro 68 5
9 ksacc reomerpus (34 yaca)
Paznea HN3yuyaembiii MaTepuaJl Kou-Bo N3 Hux
4yacoB KOHTPOJIbHbIE

padoThbI




1 IToBTOpEeHME Kypca 8 Kiacca 2

2 Bekropsl 4 1

3 MeTto koopuHAT 5

4 CooTHOLIEHUSI MEXTy CTOPOHAMH U yIIIaMU 3) 1
TpeyronpbHuKa. CKaasipHOE MPOU3BEACHHE
BEKTOPOB

3) JInrHa OKpY>KHOCTH M IJIOAAb Kpyra 6 1

6 JBroxeHUs 4

7 HauanbHble CBEICHUS U3 CTEPEOMETPUH 4

8 IToBrOopenue. Pemenue 3amay. 4 1
NUTOIro 34 4




