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IlosicHuTeILHAS 3alMCKA.

Paboyas mporpammMa 1o mMaTeMatuke Ui 7-9 KIaccoB COCTaBJICHA Ha OCHOBE aB- TOPCKOM
nporpammsl: ¢ yderoMm tpeboBanuii ®OOII 2023, MockBa, MaremaTtuka. Anrebpa: 7-ii Kiacc:
0a30BbIii ypoBeHb: yueOHuk/ FO.H. Makapsi- yeB, H.I. Munmrok, K.W. Hemkos, C.b. CyBopoga ;
nmon pen. C.A. TemsxoBckoro. — 15-e wu3a., mepepab. — Mocksa: IlpocBemenue, 2023,
Marematuka. ['eomerpust: 7-9-e xiaccel: 0a30BbIli  ypoBeHb: y4yeOHMK/ JI.C. AtanacsH,
B.®.byry30B, C.b. Kagomues — 14-e uzn., nepepad. — Mocksa: [Ipocsemenn, 2023, MaTtemaTuka.
BepostHocTs W cratmcTHKa: 7-9 kiacca: 0a30BBIM ypoBeHB: yd4eOHHMK : B 2 wactax/ W.P.
Briconkuii, M.B. Smenko; nox pen.M.B. fAmenko.- Mocksa: I[Ipocsemenue, 2023.

Pabouas mporpamma mno marematuke (2023 r1.) oTpaikaeT coJep)KaHHE MPOrpamMMbl
BOCIIMTaHUS M COCTAaBJIEHA C YY€TOM OCHOBHBIX HAIpPAaBJICHUN BOCIHUTATEIFHOU NEsITeh- HOCTH,
onpezieNieHHbIX B pasjene "OOHOBJIEHHE BOCHMTATENIBHOIO Mpolecca ¢ YYETOM CO- BPEMEHHBIX
JOCTH)KEHUH HayKW M HA OCHOBE OTEYECTBEHHBIX Tpaauiuil" CTparerun pas- BUTHS BOCITUTAHUS B
Poccuiickoit denepaunu Ha nepuoa no 2025 rona (pacnopsbxkenue IlpaBurenscrBa Poccuiickoit
@eneparn ot 29 mas 2015 roma Ne 996-p) u Paboueit npo- rpaMMbl BOCTIHTaHUSL.

LleJe IPOrpaMMEel: CO3AaHue YCIOBUH Tt (GOPMUPOBAHUS Y IIKOJIBHUKOB CIIO- COOHOCTH
K OCYILIECTBJICHUIO OTBETCTBEHHOTO BbIOOpa COOCTBEHHOW MHIMBUIYaIbHOM 00- pa3oBaTeinbHOU
TPAGKTOPHUU 4Yepe3 OpraHM3alHi0 y4eOHO-BOCIMUTATEILHOTO IMPOIECCa HA OCHOBE NESTEIHHOCTH
MOJIX0/1a, Pa3BUTHS OJIaronmpusaTHON 00pa3oBaTeIbHON cpepl, (Hop- MUPYIOIIEH Pa3HOCTOPOHHIOK
JUYHOCTH, MMPHUOOIIAIONIECH K aKTUBHOW COIMAIBHOM ajar- Taluu B 00IIeCTBE.

YH:

»  (GopMHpOBaHHE YMEHHs IUIAHUPOBATH CBOIO [IESATEILHOCTh, KPUTHYECKH OIICHUBATDH
CBOIOJICATENILHOCTh, NPUHUMAaTh CaMOCTOATENbHBIE DPELICHHs, OTCTaWBaTh CBOM B3IJISAABI U
yOCXKICHHUST;

»  npuoOpeTeHHe HABBIKOB YETKOTO M FPAMOTHOTO BBITIOJHEHHUS MATEMAaTHIECCKUX 3aIlHCeH,
IPU STOM HCHOJb30BAHUE MATEMAaTHUYECKOIO S3bIKa I03BOJIAET DPAa3BUBATh y Yy4alUXCs
I'PaMOTHYIO YCTHYIO U MUCbMEHHYIO peub;

» ofecriedeHHe COOTBETCTBHS OCHOBHOW 00pa30BaTeNbHOM IPOrpaMMbl TPEOOBAHHAM
dIocC 000;

>

»  opraHusanus MHTEUIEKTYallbHBIX U TBOPYECKMX COPEBHOBAHHMM, HPOEKTHOW U
y4eOHO - MCCIIeIOBATEILCKOMN JACATEIHHOCTH,

» co3jaHMe YCIOBMH Ui IIOJYYEHUS JEThbMH JOCTOBEPHOM MH(POPMALUH O
MePEeIOBBIX JOCTUKEHHUSIX U OTKPBITUSX MUPOBOW U OTEUECTBEHHOW HAyKH, MOBBIIICHUS
3aMHTEPECOBAHHO- CTUIIOIPACTAIOIIETO MOKOJICHUS B HAYYHBIX MO3HAHUIX 00 yCTpoiicTBE
MHpa 1 00IIeCTBA.

Cpoky peanu3alyy_IporpaMMmbl — 5 jier.
KoaudecTpo 4acoB No aBTOPCKOii mporpamme:
7 xiacc: MmateMaTrka - 204 yaca B rox; B HEAENIO 6 4acoB
8 ximacc: MaTemaruka - 170 gacoB B roJr; B HeAe0 S gacoB 9 kiracc: MaTemaruka - 170 4acoB B oI, B
HEJEII0 5 4acoB
KonuuecTBo yacoB Ha u3ydeHHE peaMeTa MaTeMaTHKa MOXKET OBITh YBEITUYEHO 3a CUET
yacTu yueOHOro miaHa, popMupyeMoit ydaCTHUKaMU 00pa30BaTENbHBIX OTHO- ICHHIA.

@opmbl U cpeacTBa KOHTPOJIsA. KOHTpoib 3HaHWII B TeueHUE y4yeOHOTO roja MPOBOAMUTCA B
(dbopMe THUCHMEHHBIX KOHTPOJBHBIX W CAMOCTOSITEIBHBIX PabOT, MaTeMaTHYECKHX AWKTAHTOB, TECTOB,
3a4€TOB, YCTHBIX OMpPOCOB. B 3aBucMMOCTH OT cHenu(pUKH OPraHU3aUMOHHBIX (HOPM MPUMEHSETCS
KOHTPOJIb: UHAWBHIyaTbHBIH, (GPOHTANBHBINA, TPYIIIOBON, CAMOKOHTPOJb YJaluxcs. J[1s KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX PadOT, TECTOB IO alre0pe UCIOIB3YIOTCS:

- Anrebpa. Iunakruueckue matepuansl. 7 knacc/ JLU. 3saBuy, JI.B. Ky3nenoa, C.b. CyBopoBa. —
M.: [Ipocsenienue, 2012.

- Anre6pa. unaktuueckue marepuaisl. 8 knacc/ B.M. XKoxos, FO.H. Makapsrues, H.I'. Muniox.
— M.: IIpocBewienue, 2012.

- Anrebpa. [umaktuueckue Mmatepuansl. 9 wimacc/ FO.H. Maxkapeue, H.I'. Munmok, JLb.



KpaitneBa. — M.: IIpocsemenue, 2012.

- AireOpa. Tematmueckue tecThl. 7, 8, 9 knace. Qymaaute FO.IT., Kponrays B.JIL 2011 r.

J1s1 KOHTPOJIBHBIX PA0OT M TECTOB 1O T€OMETPHUHU HCTIONIB3YIOTCS:

- Tematuueckue Tectol. Mumenko T.M., biuakos A.Jl. M.: IIpocsemienue, 2010.

- KontponwsHueie paboTsl o reomerpun 7, 8, 9 knace: k yueoHuky JI.C. Atanacsna, B.®. byry3oga,
C.b. Kamomrera u np./ H.b. menbankoBa. — M.: M3narenscTBO «JK3amen», 2012,



H.]'IaHI/IpVeMble PE3yJbTaTbl OCBOCHUSA V4eOHOoro nmpeameTa

Jluunocmuowie

JIM4HOCTHBIE PE3yNbTaThl paboyeii MPOrpaMMbl IO MATEMATHUKE OTPAKAIOT OCHOB-HBIC
HaIpaBJICHUS BOCIIUTATEILHOMN EATEIbHOCTH.

LeneBsiM mpuoputeToM Ha ypoBHe OOO sBisieTcs co3laHue ONArONMPHSTHBIX YCIOBUU IS
Pa3BUTHS COIMAIBHO 3HAYUMBIX OTHOILIEHWW IIKOJBHUKOB M, MPEXJIE BCEro, IEHHOCTHBIX OT-
HOLICHMII:

>
>

K CEMbE KaK IJTaBHOM OIOPE B )KM3HU YEIIOBEKA U UCTOYHHUKY €T0 CUACThS;

K MHPY KaK TJIABHOMY IMPUHIUITY YEIIOBEYECKOTO OOIICIKUTHUS, YCIOBHIO KPEIKOUW IPYXKOHI,
HaJ&KWBAaHMS OTHOIIECHUH C KOJUIEraMu 1o padoTre B OyayIieM W CO3MaHus OJarompUsTHOTO
MHUKpPOKJIMMATa B CBOCH COOCTBCHHOH CEMbC;

K cBoeMy OTeuecTBy, CBOeW Mayiol 1 O0JbIoi PonHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC
Y TIO3HAJ MEePBBIC PAJIOCTH M HEYJIaud, KOTOPas 3aBellaHa eMy MPEeIKaMH U KO- TOPYIO HY)KHO
obeperars;

K OKPYXAIOIIMM  JIIOJIM  Kak  Oe3ycIIOBHOWM W aOCONIOTHOH  IEHHOCTH, Kak
PaBHOTIPABHBIM  COIMAIBHBIM  TAPTHEpPAM, C KOTOPBIMH HEOOXOJUMO  BBICTPAWBAThH
No0OpoXkenaTenbHbIe W B3aMMOIIOICPKUBAOIINE OTHOIICHHMS, JTAIONIUE YEJIOBEKY pa- JIOCTh
0OIIIEHNSI ¥ TTO3BOJISIONINE U30€TaTh YyBCTBA OJIMHOYECTBA;

K KyIbType KakK JyXOBHOMY OOTaTCTBY OOINECTBA W BaXXHOMY YCJIIOBHIO OIIYIICHHS dYe-
JIOBEKOM TTIOJTHOTHI IPOKUBAEMOM KU3HU, KOTOPOE JAIOT €My YTEHHE, MYy3bIKa, UCKYC- CTBO,
TeaTp, TBOPUYECKOE CAMOBBIPAKCHHUE;

K 3JIOPOBBIO KaK 3aJI0Ty JIOJTON M aKTHBHOM JKU3HH YeJIOBEKAa, €r0 XOPOIIero HACTpOe- HUS H
ONITHMHUCTUYHOTO B3TJIsI1a HA MUD;

K Tpydy KaK OCHOBHOMY CIOCOOY JOCTHKEHUS KU3HEHHOTO OJIaromojydus yeloBeKa, 3ajory
€ro YCHENIHOTO MNPO(EeCcCCHOHAIBHOTO CaMOOIIPEAEICHHUs] U OUIYIIEHHUsS yBEpEH- HOCTU B
3aBTpalIHEM JIHE;

K caMUM cebe Kak X035eBaM CBOEH CyAbObl, CaMOOTIPEAETSIONIIMCS 1

camMopeaNnu3yoUUMCS JIMYHOCTSIM, OTBEUYAIOIIUM 3a CBOE COOCTBEHHOE Oy yiiee

K MIPUPOJE KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE CaMOTO €€ CYIECTBOBAHUS, HYX-
Jarolieiics B 3allUTe U MOCTOSHHOM BHUMAaHHUU CO CTOPOHBI YEJIOBEKA;

K 3HaHMSIM KaK UHTEIUICKTYyalbHOMY pecypcy, obecreunBaroniemMy Oyayiiee 4eIoBeKa,Kak
pe3yNbTaTy KpOMOTIUBOTO, HO YBJIEKATEIILHOTO Y4eOHOTO TPYAA;

Memanpeomemmuvie

>

>

Y

YV V VYV V¥V

MepBOHAYANIbHBIE TPEJCTABICHUS 00 UIIESX U O METOJaX MaTeMaTHKU Kak 00 YHUBEP- CaTbHOM
SI3BIKE HAYKU M TEXHHUKH, O CPEJCTBE MOJICIIUPOBAHUS SBJICHUN HIIPOIIECCOB;

YMEHHME BUJETh MaTEMaTHYECKYIO 3a7auyy B KOHTEKCTe MpPOOJIEMHOW CHUTyalluM B JPYTrUX
JTUCIUIUINHAX, B OKPY)KAIOIIEeH KU3HU;

YMEHHE HAaXOJUTh B PA3NUYHBIX UCTOYHHKAX MH(POpPMAIUIO, HEOOXOIUMYIO UISl pelle- HHs
MaTeMaTH4eCKUX MpoOJeM, U MPEACTaBIATh €€ B MOHATHON (opMe; MPUHUMATH pEIICHHE B
YCIOBUSAX HEMOJIHOM 1 U30BITOYHON, TOYHOW U BEPOATHOCTHOM HH(OpMa- 1IHUH;

yMEHHE TOHUMaTh M UCMHOJh30BaTh MaTeMaTUYEeCKHe CpeICTBa HArisAHOCTH (Tpadukw,
JarpamMMbl, TaOIUIIBI, CXEMBI U Jp.) IS WIUTFOCTPAIlMU, HHTEPIPETAIlH, apTyMEeHTa- 11U,
YMEHHE BBIJIBUTATh TUIIOTE3bI IPU PEHICHUH YY€OHBIX 33/1a4 U MOHUMAaTh HEOOX0IM- MOCTh UX
MIPOBEPKHU;

yYMEHHE MPUMEHSTh UHAYKTUBHBIE U JETYKTUBHBIE CIIOCOOBI pacCyKIeHUH, BUIETh pa3InIHbIC
CTpaTeTruy peuIeHus 3a/1ay;

IIOHUMAHHUE CYIIHOCTU QJITOPUTMUYECKUX IMPEANUCAHUM M yMEHHME JEHCTBOBaTb B CO-
OTBETCTBUH C IIPEAIOKEHHBIM AJITOPUTMOM;

YMEHHUE CaMOCTOSITEJIbHO CTAaBUTH IIE€JH, BBIOMpPATh M CO3/1aBaTh AJTOPUTMBI JJIS pelie- HUs
y4eOHBIX MaTeMaTHYECKUX pooieM;

YMEHUE IUIAHUPOBATh U OCYIIECTBIIATH IEATEIbHOCTb, HAIPABICHHYIO Ha pEILICHHUE 3a- Jad
HCCIIEA0BATEIBCKOIO XapaKTepa;

YMEHHUE CAMOCTOSATEIFHO ONPENENATh eI CBOETO O0y4YeHHUsI, CTABUTh U (POPMYIIUPO- BATh IS
ce0si HOBbIe 3ajauyd B y4€Oe, pa3BUBaTh MOTHUBBI M MHTEpPECHl CBOEH IMO3HABa- TEJIBHOU



JEATENBHOCTH;

» yYMEHHE COOTHOCHTH CBOM JIEHCTBHS C IUIAHUPYEMBIMHU PE3YJIbTATAMHE, OCYIIECTBIISATH KOHTPOJIb
CBOCH JIEATENHFHOCTH B MPOILIECCE TOCTMXKEHUS Pe3yNbTaTa, ONpPeNesaTh Clo- COObl ISHCTBUI B
pamMKax IpeNJOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTHpPOBaTb CBOM JECWUCTBUA B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYALUEH;

NepBOHAYANBHBIE TIPEACTABICHUS 00 UACSX U O METOJ[aX TeOMETPHUU KaK 00 yHUBEpP- CAITBHOM
SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJICITUPOBAHUS SBJICHUN U MTPOIIECCOB;

YMEHHE BHJIETh T'€OMETPHUYECKYIO 3aJady B KOHTEKCTE IMPOOJIEMHOW CHUTYyallid B JPYTHX
TMCUIUIUIAHAX, B OKPY)KAIOIIEH )KU3HU;

YMEHHE HAXOJUTh B PA3JIMYHBIX MCTOYHHUKAX HH(OPMAIMIO, HEOOXOTUMYIO ISl pelie- HUs
MaTeMaTHYEeCKUX MPOOJieM, U TPEACTaBIATh €€ B MOHATHOW (opMe, IPUHUMATh pElIeHHE B
YCIIOBUSAX HETOJIHOMN WM N30BITOYHOM, TOUHOM MM BEPOSTHOCTHOM MH- (popmanuu;

YMEHHE TIOHMMaTh W WCIOJIb30BaTh MAaTeMaTHYECKHe CpPEJCTBa HATISHOCTH (YEPTEXKH,
TaOJHIIBI, CXEMBI U JIp.) ISl HJUTFOCTPALINHY, HHTEPIPETAINN, apTyMEHTAIHIH,

» yMEHWE BBIJABUTATh THMIOTE3Bl TPH PEUNIEHHH 33Ja4d W TOHMMAaTh HEOOXOJUMOCTH WX
TIPOBEPKH.

B pesynomame uzyuenus yuebnoco npeomema « Mamemamuxay y obyuarowuxcs 06y0ym

» yMEHHE OIpEeNENiATh IOHATHSA, CO3JaBaTh OOOOIIEHMs, YCTAaHABIMBATH aHAJIOTUM, KJac-
CUPUIIUPOBATH, CAMOCTOSITEIILHO BRIOUPATh OCHOBAHUS U KPUTEPUU IS KIIACCU(HU-KAITIH;

»  ycTaHaBJIMBaTh IPUYMHHO-CJIEIACTBEHHBIE CBS3M, IPOBOAMTH JOKA3aTEILHOE PACCYkKIe- HUE,
YMO3aKJIIOUeHHEe (MHIYKTUBHOE, ACTYKTUBHOE U 110 aHAJIOTHH) U JIeNaTh BHIBOIBI;

» yMeHHE WUIIOCTPUPOBATH U3YYEHHBIE MOHATHSA M CBOMCTBA (PUIYp, ONPOBEPraTh HEBEP- HBIE
YTBEPKJICHHUS;

» KOMIIETEHTHOCTh B  OOJIaCTH  MCIIOJIL30BaHUS  MH(POPMAIUOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHIi;

>

>

>

Y

cqbopMupoeaHbz pecyiiamueHble, nO3HABANE/IbHblE, KOMMYHUKAMUeHbsle, TUYHOCNTHblE YY,ZZ

Perynsatusneie YV /I:

CaMOCTOSITEIHHO 0OHAPYKUBATh U (GOPMYITHPOBATh YICOHYIO MPOOIeMY, OIpeaesaTh 1einb Y [1;
BBIJIBUTaTh BEPCUU pELIEHUs MpoOJieMbl, OCO3HaBaTh (M HWHTEPIPETUPOBATH B CiIydyae HE00-
XOJMMOCTH) KOHEUHBII pe3ysbTaT, BEIOMpaTh CPEACTBA JAOCTMXKEHMSI LIETU U3 MPEUI0KEH- HbIX, a
TaK)Ke UCKaTh UX CAMOCTOSITENILHO;

COCTaBIIATH (MHIUBUIYAIbHO WM B FPYIIIE) [JIaH PEIIeHUs MPOo0ieMbl (BBIIIOJHEHUS PO - €KTa);
paboTas Mo IJaHy, CBepsATh CBOM JEWUCTBHUSA C IIEJIbI0 U MPH HEOOXOIUMOCTU HCIPABIATH OUIMOKH
CaMOCTOSITENIBHO (B TOM YUCIIE U KOPPEKTUPOBATH IUIaH);

B JMaJOre C Y4YUTEJEM COBEPILIEHCTBOBATh CAMOCTOSITENIbHO BBIOPAHHBIE KPUTEPUU OIICHKH.
[To3naBarenbHbie YY/I:

MIPOBOJUTH HAOIIOIEHUE U SKCIIEPUMEHT I0J1 PYKOBOJICTBOM YUHUTEJIS;

OCYILIECTBIISITh PACIIMPEHHBIN MOUCK MHQOPMAIMKU C HCIOJIb30BAHUEM PECYpCcOB OMONMO- TEK U
Hutepnera;

OCYILIECTBIATh BBIOOp Hambosee 3pGEeKTUBHBIX CIOCOOOB pEIIeHUs 3a/1ad B 3aBUCUMOCTHOT
KOHKPETHBIX YCJIOBHIA;

aHAJIM3UPOBATh, CPABHUBATH, KJIACCU(DUIIUPOBATH U 000011aTh (haKThI U SBJICHHUS;1aBATh
oTpeeNieHUs] TOHATHUSM.

KommynukatuBHble YV /I:

CaMOCTOSITENILHO OPTaHU30BBIBATh YueOHOE B3aMMOACUCTBUE B TPYIIE (ONpeAesaTh OOIIHenendy,
JOTOBApUBATHCA IPYT C APYTOM U T. 11.);

B JIMCKYCCUU YMETbH BBIIBUHYTH apT'yMEHTHI U KOHTPApPTYMEHTHI;

YUUTBHCS KPUTHUYHO OTHOCHUTHCS K CBOEMY MHEHHUIO, C JIOCTOMHCTBOM IPH3HABATH OMIMO0Y-HOCTh
CBOEr0 MHEHHSI 1 KOPPEKTHPOBAThH €T0;

MOHUMAs TO3HIIUIO JIPYTOro, pa3inyaTh B €ro pedu: MHEHHE (TOUKY 3pEHHUS), JOKa3aTelb-CTBO
(aprymenTsl), (hakThl (THIIOTE3bI, AKCHOMBI, TEOPUH).

IIpeomemnule

[IpenmeTHbIe pe3ysbTaThl OCBOSHHS Kypca MaTeMaTUKH OpUEHTHPOBAHBI HA (pOopMHU-pOBaHUE
LIEJIOCTHBIX MPEACTaBICHUIN 0 MUpe U 001N KyIbTYpbl 00YJaIOLIUXCs ITy-TEM OCBOEHUS
CHCTEMaTHYECKHX HAYYHBIX 3HAHUW U CIIOCOOOB ACHCTBHIA HAa MeTa- MPEAMETHON OCHOBE, a
MpeIMETHBIE Pe3yJIbTaThl OCBOCHHSI Kypca MaTeMaTHKH Ha 6a30BOM YpOBHE OPUEHTHPOBAHBI HA



o0ecrieyeHrne NPEeuMyIIeCTBEHHO 0011e00pa30-BaTeIbHON M OOIIEKYIbTYPHOU MOArOTOBKU. OHM
IIPEAIIOJIAraroT:

Cc(OPMHUPOBAHHOCTH TPEACTABICHUI O MaTeMaTHKE KaK 4YaCTH MHUPOBOW KyJbTYPhl U O MECTe
MaTeMaTUKUd B COBPEMEHHOW NMBUJIM3ALMHU, O CIIOCOOAX OMMCAHUS Ha MaTe- MAaTUYECKOM SI3bIKE
SIBJICHUH PEaJIbHOTO MUPA;

Cc(OPMHUPOBAHHOCTh MPEACTABICHUNA O MAaTEMATUYECKUX TMOHATHAX KaK O BaXHEH- MIHMX
MAaT€MAaTHYECKUX MOJEIAX, MO3BOJIIIONIMX ONMCHIBATH U U3y4aTh Pa3HbIE IIPO- LECCHl U SIBIICHUS,
ITIOHUMAaHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO ITOCTPOEHHUSI MaTe- MaTUYECKUX TEOPHH;

BJIAJICHUE METOJAaMM JI0KA3aTeJIbCTB U AITOPUTMOB PELICHUS; YMEHHE MX IPUMEHSATH, IPOBOJAUTH
JOKa3aTeNbHBIE PACCYKACHUA B XOI€ PEILIEHUS 3a1a4;

BJIAJICHUE  CTAHJAPTHBIMM  IPUEMAMU  DPELICHHsS  PALMOHAIBHBIX W HPPALMOHAIBHBIX,
[I0KA3aTEeNbHBIX, CTEIECHHBIX, TPUIOHOMETPUYECKUX YPABHEHUW W HEPABEHCTB, HX CHUCTEM;
HCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B TOM UYHUCJIE I [I0- UCKA IYTH PEIICHUS U
WJUTFOCTPALIMM PELICHUS] YPAaBHEHUI U HEPABEHCTB;

c(OpPMUPOBAHHOCTh IPEJACTABIECHUN 00 OCHOBHBIX MOHATHUAX, UJIEAX U METO/IaX Ma- TEMaTUYECKOTO
aHaJn3a;

BJIAJICHUE TEOMETPUYECKHM S3bIKOM; Da3BUTHE YMEHHs HCIOJB30BaThb €ro I ONU- CaHUS
MIPEAMETOB  OKPYKAIOIIETO0  MHpA;  PA3BUTHE  IPOCTPAHCTBEHHBIX  IIPEJACTaBJIC-  HHUW,
M300pa3uTEIbHBIX YMEHUH, HABBIKOB T€OMETPUUECKUX MTOCTPOECHUIA;

BJIaJICHHE OCHOBHBIMH MOHATHSAMH O IUIOCKUX U MPOCTPAHCTBEHHBIX F€OMETPUUYECKUX PUTypax, UX
OCHOBHBIX CBOMCTBax; c(pOPMUPOBAHHOCTb YMEHHUS PaclO3HABATh HAa YepTEKax, MOJEISIX U B
pealbHOM MHUpPE TeOMETpUYEeCKHEe (QUTyphl; MPUMEHEHHE W3YYEHHBIX CBOICTB T€OMETPHUYECKHX
¢buryp u popmyn [uig pelieHrs reoMeTpryue- CKUX 3a/1ad U 3a/1a4 ¢ MPaKTHYECKUM COJIepKaHHEM;
c(OpPMUPOBAHHOCTh MPEJACTaBICHUM O Tpoleccax U SBJICHUAX, HUMEIOIINX BEPOST- HOCTHBIN
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEabHOM MUpPE, 00 OC- HOBHBIX MOHATHSIX.

Conep:xanue yueOHOro Kypca

Aneebpa

AunreOpanyeckue BbIpaKEeHUs
bykBeHHbIe BbIpaXeHHs (BbIpaXEHUS C IepeMeHHbIMH). YucioBoe 3HaueHHE OYKBEHHOIO
BbIpakeHUs. JlOIyCTHMBbIE 3HAUYEHUS NEPEMEHHBIX, BXOAALIUX B aureOpandeckue BbIpaxke- HHSL.
[ToncTaHoBKa BbIpaKeHUI BMECTO MEpEeMEHHBIX. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxaecTBo,
JI0Ka3aTenbcTBO TOKAeCTB. [IpeoOpa3oBanue BbIpaXKeHUH.
CpolicTBa creneHeil ¢ uenbiM nokasareneM. MHorowieHsl. ClloKeHHE, BBIYMTaHUE, YMHO- JKEHUE
MHOTO4WIEHOB. POPMYIIbl COKPAILlEHHOI'O YMHOXKEHUS: KBajJpaT CyMMbl KBaJpaT pa3- HOCTH, KyO
CyMMBI U KyO pasHocTu. DopMylia pa3HOCTH KBaJpaToB, (GOPMYNBI CyMMbI Ky- OOB U pa3HOCTH
KyOoB. Paznoxenue MHoOrouwileHa Ha MHoOxHUTend. KBaapaTHbli TpexwieH. BelnesneHue mosiaHoro
KBaJpaTa B KBaJpaTHOM TpexuicHe. Teopema Buera. Pa3iioxeHne KBaipaTHOrO TpexwieHa Ha
JUHEIHBIE MHOXXHUTEIU. MHOrowieHel ¢ oxHOW mnepemMeHHOW. CreneHp MHoroudneHa. KopeHb
MHOTOYJICHA.
AnreOpandeckas qpoos. Cokpatienue apooeii. JleficTBus ¢ anreOGpandeckuMu ApoOsiMH.
ParnmonanbHble BbIpakeHUs UM MX IpeoOpa3oBaHus. CBONHCTBa KBaJpaTHBIX KOpHEH M UX
IIPUMEHEHHUE B BBIUYUTAHUSAX.

YpaBHEHMSI ¥ HEPABEHCTBA
VYpaBHeHue c¢ onHoil nepemeHHod. Kopenp ypaBHenus. JluneitHoe ypaBHeHue. KBagpaTHoe
ypaBHeHHe, (popMmyna KOpHEH KBaJpaTHOro ypaBHEHUs. PelieHue panuoOHalIbHBIX ypaBHE- HHUU.
[IpuMeps! perieHuss ypaBHEHUN BBICHIMX CTEIEHEN: METObI 3aMEHBI IIEPEMEHHOM, Pa3IoKEHUE HA
MHOKHUTEIH.
VYpaBHEeHHE ¢ ABYMs NIEPEMEHHBIMU; pelleHre cucteMbl. CucTema JIByX JIMHEWHBIX ypaBHE- HUU C
JIBYMsSI TIEPEMEHHBIMH; DPELICHHE IOJICTAHOBKOM M anreOpanvyeckuM CIOXKEeHHEM. YpaBHEHHE C
HECKOJIbKUMU TepeMeHHbIMU. [Ipumepbl pemieHuss HenumHenHbIX cucteM. [lpumepsl pemenus
YPaBHEHUH B LIENbIX YUCIIAX.
HepaseHncTBO ¢ onHOM mepeMeHHOU. Pemenue HepaBeHCTBA. JIMHEHHbIE HEpaBEHCTBA C OJ- HOU




nepeMeHHOM M ux cucreMbl. KBaapaTHble HepaBeHCTBa. Ilpumepsl pemieHus JpoOHO-
palOHAIbHBIX HEPABEHCTB.
UucrnoBble HEPAaBEHCTBA W HMX CBOMCTBA. JlOKAa3aTeNbCTBO YHCIOBBIX W alNreOpanyecKux He-
PaBEHCTB.
[lepexox oT cnoBecHOW (POPMYIHMPOBKU COOTHOIICHUH MEX]y BEITMUYMHAMH K ajredpanye- CKOH.
Pemenune TeKCTOBBIX 337249 aNreOpandecKuM crocooom.

YuciioBble NOCAEN0BATENBHOCTH
[lonsTe mocnenoBarenbHOCTH. Apudmerndeckas U reoMmerpuueckas mnporpeccuu. Dopmy- Jibl
oOmiero ujaeHa apu(METHUECKOW M TeOMETPUYECKOM MPOTrpeccHid, CyMMBI MEPBBIX HE- CKOJBKUX
YJICHOB apU(PMETUICCKON U TEOMETPUUECKOM MPOTPECCHI.
CrnosxHbl€ POLIEHTHI.

Ywucnosele GyHKINUU
[onsitne ¢ynkuuu. O6nacte ompexnenenus (yHkouu. CrocoObl 3amanus QyHKIuH. [ paduk
(GyHKIMY, BO3pacTaHue U yObIBaHHE (PYHKIIMU, HAWOOJIbIIEe M HAUMEHbIIIEEe 3HAUCHMUSI

GbyHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB GyHkuil. OyHKINH,

OTHCHIBAIOLIUE TPSIMYIO M OOpPaTHYIO MPONOPLUOHATIBHYIO 3aBUCUMOCTH, UXrpaduku. JInnelinas

¢byHKIM, ee rpaduk, reoMeTpuueckuii cMbici koapunuenTos. ['u-nepdona. Kpanparnunas

¢byHkuus, ee rpaduk, napadona. KoopanHatsl BepiinHel nmapado-ibl, ocb cUMMeTpuH. CTeneHHble

(GyHKIMM ¢ HaTypajJbHBIM MoOKa3aTeneM, uX rpaduxu.l'padukn QyHKIUI: KOpeHb KBaJpaTHBIM,

KOpeHb KyOnueckuil, Moaynb. Mcrnonb3oBaHuerpaukoB QyHKINN Ui pelieHns] YypaBHEHUN U

CHCTEM.

[Ipumepsl rpaduyueckux 3aBUCHUMOCTEH, OTpaKaloIUX pealibHble IMPOLECChl: KojebaHue,

MOKa3aTeIbHbIA POCT; UNCIOBbIE (PYHKIIMHU, OTIMCHIBAIOIINE 3TH MPOIECCHI.

[TapannensHblil nepeHoc rpaduka BA0Ab OCel KOOPAWHAT U CUMMETPHS OTHOCUTEIHLHOOCEH.
Koopaunats!

N3obpaxenne uncen TOYKaMH KOOPAMHATHOMW MpsAMOil. ['eoMeTpuueckuii CMBICT MO/l 4Yuca.

UucnoBele NPOMEXKYTKH: HHTEpBal, OTpPe30K, Jyd. PopMyna pacCTOSHMS MEXAYy TOYKaMU

KOOPJIMHATHOM MIPSIMOM.

JlexkapTOBBI KOOPAMHATBHI Ha IUIOCKOCTH; KOOPAMHATHI TOYKH. KoopauHaTel cepeauHbl OT- PE3Ka.

dopmysia pacCTOSTHUS MEXAY JBYMsS TOYKAMHU IIOCKOCTH. YPpaBHEHHE NPSMOW, yr- JOBOH

KOA(QQULUMEHT NPsSMOM, yCIOBHE MApaIENIbHOCTU MPSIMbIX. YpaBHEHHE OKPYKHOCTHU C LIEHTPOM B

Hayajle KOOpAMHAT U B JII000H 3aJaHHON TOUKe.

I'papuueckast uHTEpHpeTanuss ypaBHEHUH C JBYMs NEPEMEHHBIMH U HMX CHUCTEM, HEPaBEHCTB C

IOBYMs IIEPEMEHHBIMU U UX CUCTEM.

I'eomerpust

IpocTeiimme reomMmerpudeckue GUrypbl
Touka, npsamasd. Otpe3ok, syd. Yros. Buabl yrimoB. CMexHble M BEpTHUKalIbHBIE YIUbl. buc-
CEKTpHCa yria.
Ilepecekaromuecs u mnapauienapHele npsmsele. llepnenpukynspusie npsmsle. Ilpusnaku na-
payenbHOCTH IpsiMbIX. CBOMCTBA NapajuleNbHbIX NpAMbIX. llepneHauKynsap M HakIOHHAas K
MPSIMOM.

MHOrOyroJapHUKH
TpeyronsHuku. Buasl TpeyroabHukoB. Menuana, OHCCEKTpUca, BBICOTA, CPEAHAA JIMHUSA
TpeyrosbHuka. [Ipu3Haku paBeHCTBAa TPEyrojabHUKOB. CBOMCTBA M NMPU3HAKU paBHOOEIPEH- HOTO
TpeyrojapHuka. CepelMHHBIN NEepneHAuKyiIsap orpe3ka. CyMMa yIioB TpeyrojbHHKa. BHemHue
yrisl TpeyroyibHUKa. HepaBeHcTBO TpeyroiapHuka. COOTHOLIEHHS MEXAY CTOPO- HAMHU M yIJIaMH
TpeyrosbHuka. Teopema [Tugaropa.
[TonoOuble TpeyronbHuku. [Ipu3Haku momgoOHs TpeyroibHUKOB. TOYKM HepeceueHHss Meau- aH,
OUCCEKTPUC, BBICOT TPEYrOJIbHUKA, CEPEIUHHBIX IEPHEeHIUKYIIPOB CTOPOH TPEYrojb- HHUKA.
CBoiicTBO OucceKTpuchl TpeyrojbHuka. Teopema @aneca. Merpuuyeckue COOTHOIIE- HHUS B
MPSIMOYTOJIBHOM ~ TpeyroibHuKe. CHHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC OCTpOro yria
IIPSIMOYTOJIBHOTO TpeyrojpHuka 1 yriaoB oT 0 1o 180. ®opmyiibl, CBA3BIBAIOLINE CUHYC, KO- CUHYC,
TAQHI'€HC, KOTaHIE€HC OJHOrO0 W TOro K€ yria. PemieHue TpeyrosbHUKOB. Teopema CHHYCOB U
TeopeMa KOCUHYCOB.
YerbipéxyronpHuku. IlapamnenorpamMm. CpoiicTBa M mNpu3Haku napauienorpamma. Ilpsmo-
YrOJIBHUK, POMO, KBaJIpaT, UX CBOWCTBA M mpu3Haku. Tpameuus. CpenHss JMHUS Tpamneuun u eé




CBOIICTBA.
MHoroyroapHuku. Beinmykible MHOroyroiabHukd. CymMMma YIJIOB BBIIIYKIOTO MHOTOYIOJb- HUKA.
HpaBI/IJIBHbIC MHOT'OYI'OJIbHUKH.

OxpyxHOCTb U Kpyr. ['eoMeTpryeckne NocTpoeHus
OKpyXHOCTb M KpYyr. OJIEMEHTBl OKPY)KHOCTM U Kpyra. LleHTpanbHble W BIHMCAaHHBIE YIJIBL.
KacarenbHast K OKpy)KHOCTH U €€ CBOMCTBA. B3auMHOE pacrosnoxkeHue NpssMOd U OKPYKHO- CTH.
OnucaHHass W BIMCAHHAsg OKPYKHOCTH TpEyrojJibHUKa. BrucaHHble U ONMCAaHHBIE 4e-
TI)IpéXYFOJII)HI/IKI/I, UX CBOMCTBA B IIPU3HAKHU. Bnmcanneie n onrcanHbIe MHOI'OYT'OJIbHHUKH.

['eomerpuueckoe mecto Touek (I'MT). CepenuHHBIA MEPICHIUKYISIp OTpe3ka M OUCCEK- Tpuca
yria kak ['MT.
['eoMerpuueckue NOCTPOEHUS LUPKYJeM U JHUHEWKOW. OCHOBHBIE 3ajjaud Ha IOCTPOCHUE:
IIOCTPOCHHUE YIJIa, PAaBHOTO JIaHHOMY, IIOCTPOCHHUE CEPEIUHHOIO NEPIEHIUKYJsApa JaHHOTO
OTpE3Ka, MOCTPOCHUE IMPSMOM, NMPOXOIAIIEH Yepe3 MaHHYK TOUYKY M NMEPHNEHIAUKYJIAPHON TaHHON
MPsIMOM, TOCTPOEHHE OUCCEKTPHUCHl JaHHOrO yria. [locTpoeHue TpeyroibHHKAa MO 3aJaHHBIM
anemenTam. Meroa 'MT B 3a1ayax Ha MOCTpPOEHHUE.

H3mepenune reoMeTpruieckux BeINYUuH
JlinHa otpeska. Paccrosinme mMexay AByMs To4ykamH. PaccTosiHue OT TOUKM JI0 MPSMOM.
Paccrosane mexy napamienbHbBIMU MPSMBIMHU.
[IepuMeTp MHOTOYTOJIBHHKA.
JnuHa okpyXHOCTHU. [[TMHA Tyryu OKPYKHOCTH.
I'pagycHas mepa yria. BenuunHa BnucaHHOro yria.
[TonsTHs miomanu MHOroyrojibHuUKa. PaBHoBenukue ¢urypsl. HaxoxaeHue miomaaukBagpara,
MPSIMOYTOJIbHHKA, ITapajjieiorpaMMa, TpeyrojbHUKa, Tpareuuu.
[Tonsarue mnomaau kpyra. [nomanp cexropa. OTHOMIEHHE IO e MOA00HBIX QUTYD.

JlekapToBbI€ KOOPJIMHATHI HA MIIOCKOCTH
@opMyna pacCTOSIHUS MEXy ABYMsl ToukaMu. KoopaumHaThl cepelMHbl OTpe3Ka. YpaBHE-HUE
¢urypsl. YpaBHEHUSI OKPYKHOCTH U MPSIMON. YTIIOBOH KOADPHUITMEHT TPSIMOA.

BekTopsl
[Tonsatue BekTOopa. Monayns (miuHA) BekTOopa. PaBHble BekTOphl. KosmnHEapHBIE BEKTOPHI.
Koopaunatsel Bekropa. CnokeHHME W BBIYMTAHUE BEKTOPOB. YMHOKEHUE BEKTOpPA Ha YHCIIO.
CkansipHOe npousBeieHre BEKTOpoB. KocrHyc yriia Mexay IByMs BEKTOpamHu.

I'eomerpuueckre npeobpazoBaHus
[Tonsitue o mpeoOpazoBanuu ¢urypsl. J[Buwkenue ¢urypsl. Buasl nBuxkeHus ¢Gurypsl: ma-
paJIeNbHBIN IEPEHOC, 0CeBas CUMMETpHUS, LIEHTPaJbHAsl CUMMETpHUs, OBOpOoT. PaBHbIE (hu-TyphL.
I'omorerus. [Togo6ue duryp.

DJIEMEHTBI JIOTUKU
Omnpenenenue. AkcuoMbl U TeopeMbl. JlokazaTenbecTBo. Jloka3aTenbCTBO OT MPOTUBHOTO. Teopema,
oOparHast nanHoi. HeoOxoaumoe u JOCTAaTOYHOE YCIOBUS. YTNOTpeOJICHHE JIOTU- YECKUX CBSA30K
€CJH..., TO ..., TOT/Ia U TOJBKO TOT/A.

['eomeTpusi B UICTOPUYECKOM Pa3BUTUU
N3 ucropun reomerpum, «Hawana» EBknmpma. HMcropus mnaroro mnocrymara Eskinupa. Tpwuro-
HOMETpUSI — Hayka 00 U3MEpEeHUH TPeyroJbHUKOB. [locTpoeHne npaBUIbHBIX MHOTO- YTOJBHUKOB.
Kak 3apoaunace unes KoopauHar.
H.W. Jlo6aueBckuii. JI. Ditnep. ®@anec. [Tudarop.

BepOHTHOCTB n CTAaTHUCTHUKA
IIpencraBineHne JaHHBIX
Hpe,[[CTaBJ'IeHI/IC JaHHBIX B BHJC Ta6J'II/II_I, Auarpamm, Fpa(l)I/IKOB. MHO)KCCTBO, 9JICMCHT MHOXKCCTBA,

IIOIMHOXKECTBO. OHCpaI_II/II/I HaJa MHOXCCTBaMU: O6’LCI[I/IHCHI/IC, MepeceUCHnEC, NOIOJIHCHUC. CsoiicTBa
onepaunﬁ Haa MHOKCCTBaAMU: IMEPEMECCTUTCIIBHOC, COUCTATCIIbHOC, PACTIPCACIIUTCIIBHOC, BKIIFOUCHU.
Hcnons3oBanue rpa(pﬂqecxoro MMPpEACTABJIICHHUA MHOXKCECTB IJId OIMMMCAHUSA PCAJIbHBIX IMPOLCCCOB U AB-
J'IeHPIfI, IIpH pCIICHUU 3a/1a4.

OnwucarenpHasi CTATUCTUKA

Cpennee apudmernyeckoe, MeAnaHa, pa3Max, HauOOJbIIee U HAUMEHBIIee 3HAUCHUST Habopa duc-
JIOBBIX JaHHBIX. [IpuMepsl ciaydyalilHOM U3MEHYUBOCTH.

CrnyuaiiHasi ”3BMEHYUBOCTb.




CnyvaiiHast U3MEHUUBOCTb. TOYHOCTh U MOTIPEHIHOCTh U3MepeHui. TeHneHuuu u ciyJyaiiHble OT-
KJIOHEHHs. HacToTel 3HAaHYEHUI B MacCHUBax JAHHBIX. [ pyNIIUpOBKa JaHHBIX U THCTOIPaMMBbl. BbI-
Oopka
I'padnt
I'pad, Bepmmna, pedpo. Crenenp BepmmHbl. Yncno pédep u cymmapHasi crenenb BepuinH. [Ipencras-
nenue o cBs3Hoctu rpada. Llenn u mukiel. [lytu B rpadax. O6xon rpada (siinepos myts). [lpeacras-
neHue 00 opueHTHPOBAaHHOM rpade. Pemenne 3amxad ¢ momoibio rpados. [epeBo. CBolicTBa 1EepPeBh-
€B: €IMHCTBEHHOCTb IIyTH, CYLLIECTBOBAHUE BHUCSUEH BEPIINHBI, CBSI3b MEXK/Y YMCIOM BEPILUIUH U YUC-
oM pedep. [IpaBuino ymHoxxenus. Pemenne 3a1a4 ¢ momoiibio rpados.

Jlornuyeckne yrBep:KICHHsI ¥ BbICKA3bIBAHNUS
Jlormueckue yTBep>KICHUS U BbicKa3zbiBaHUs. OTpunanue. Y ciaoBHbIE yTBepkaeHusA. OOpaTHbIE U paB-
HOCUJIbHBIE yTBepKAeHHUs. [Ipu3Haku u cBoiicTBa. [IpOTMBONOIIOKHBIE YTBEPKACHUS.

Cny4alHbIe€ ONBITEL M CIYYalHEIE COOBITHS
CrnydaiiHasi BeMTUYMHA U pacIpe/ielieHne BepOsATHOCTEH. MaTemaTHdeckoe OXKUJaHWE U JTUCIICPCHSI.
[IpuMepsl MaTeMaTHUECKOTO OXKHUIAHHUS KaK TEOPETUYECKOTO CPEJHErO 3HAYCHHUsS BEIMYMHBI. Mare-
MAaTUYECKOE OXXUJAHUE W JUCIEPCUS CIy4ailHON BEJIMYUHBI «UHCJIO YCIIEXOB B CEPUU MCTBITAHUN
beprymm».

MHoxkecTBa
MHO0XeCTBO, 2JIEMEHT MHOKECTBA, MOAMHOKeCTBO. Omnepalnuy HajJ MHOXKECTBAMH: 00bEIUHECHHE, TIe-

peceuenne, nonojiHeHue. CBOMCTBa omnepanuidi HaJl MHOKECTBAMU: MEPEMECTUTEIBHOE, COYETATEelIb-
HOE, pacipenenuTeNnbHOoe, BKIIIoUeHus. Vcnonp3oBanue rpaduuecKkoro MpeiCTaBIeHNUsT MHOKECTB IS
OIIUCaHUuiA pea.]'II)HI)IX HpOHeCCOB H 5[B.]'IGHI/II71, HpI/I pemeHVm 3aaad.

PaccenBanne jaHHBIX
N3mepenue paccenBaHust JaHHBIX. J[Mcriepcust M cTaHIAPTHOE OTKJIOHEHHE YMCIOBBIX HAOOpoB. [[na-
rpamMma pacceuBaHUsI.




TeMmaTH4eckoe IJIAHUPOBaAHUE

7 kjaacce

Anrebpa

I. YUucna u BbIYMCICHUA.
Parmmonaneupie uncma (25
4acoB)

Beenenue B anredpy
[loHATHE  pALMOHAIBHOTO
guciaa.  Apudmerndeckue
JEUCTBUSA c
paloHaIbHBIMU YU CIIAMHU.
CpaBHeHue,
YHOpsAA0YUBaHUE
panroHaTBEHBIX qrcer.
Crenenp ¢ HaTypalbHBIM
IIOKa3aTeseM. Pemenne
OCHOBHBIX 33jlady Ha JpooH,

CucremaTu3upoBaTh M oOOOramaTh 3HAHUA 00 OOBIKHOBEHHBIX W
NecATUYHBIX ApoOsix. CpaBHUBaTh U yHNOPAAOYHBATH JpoodwH,
npeoOpa3oBbIBas NpPH HEOOXOIUMOCTH JIECATUYHBIE JApoOu B
OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JECATHYHBIC, B YAaCTHOCTH B
O0ECKOHEUHYI0 JIeCATHYHYI0 Jpo0b. I[IpumeHsTh pa3sHooOpa3HbIE
crocoObl U TPUEMBI BBIYMCICHHUS 3HAYCHHUH JPOOHBIX BBIPAKEHUH,
coJiepKamux OOBIKHOBEHHBIE U AECATUYHBIC APOOH: 3aMEHATH TPH
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH |
OOBIKHOBEHHYIO JECATHYHOM, TNPHBOJUTH BBIpaXEHHE K (dopme,
HauOosee ynoOHOW Ui BBIUMCIEHHMH, NMPeoOpa3oBbIBAaTh JIPOOHBIE
BBIPQKCHUSI HAa YMHOKEHHE U JIEIEHHE NEeCSATHYHBIX Ipobel K
JEWCTBUSAM C TEeNbIMH yuciiamMu. [IpHBOUTE YUCIIOBBIE 1 OYKBEHHBIE
OpUMEpBl  CTETIEHW C HATypalbHBIM TIOKa3zaTeleM, OOBSICHSS
3HAUEHUs OCHOBAHMS CTENEHUM M TOKa3aTelsl CTENEeHU, HaXOIUTh

MPOLIEHTHl W3  pealibHOM | 3HaYeHMsl CTeleHel Bujaa a n (a — Jrboe palroHaIbHOE YHUCIIO, N
MIPaKTUKH. [Ipusnaku | — HatypayibHOE 4Kcio). [IoHMMAaTh cMBICI 3amucu OOIBIINX YUCEN C
JeTMMOCTH, pa3jioKeHUEe Ha | TOMOIIbIO AIECATUYHBIX Ipo0elt u crenene yncna 10, mpuMeHATh ux
MHOXXUTEIM  HATYypalbHBIX | B PEAJIbHBIX CUTYalUsIX.
qrces. Peanbubie | [IpuMeHsATh TpU3HAKK JETUMOCTH, pa3jokKEHHE HAa MHOXKHUTENIU
3apucuMmoctu. lIpsmas W | HaTypanbHBIX uwMcen. PemaTe 3agauyu Ha 4YacTh, NPOLEHTHI,
oOpaTHas MIPOTIOPIIMY, HAa HaxOXJeHWe ApoOH (MPOIEHTa) OT BEIWYUHBI U
MPOTIOPITMOHATBHOCTH BEJIMYUHBI TI0 €€ NpoOu (MpoIeHTy), Apodu (TPOIeHTa), KOTOPHIN
COCTaBJIsIET OJHA BeIWYMHA OT Apyrou. IlpuBomuTh, pazOupars,
OLICHUBAThH PA3JINYHbIE PEUICHUS, 3AIIUCH PEIIEHUI TEKCTOBBIX 3a4a4.
PacrioznaBate ¥ OOBSACHATH, ONMHMPAsACh Ha OMNpPEAEICHHsS, MPSMO
IPONOPLHOHANIbBHEIE U 00paTHO MPOMOPIMOHANBHBIE 3aBUCUMOCTH
MEXIy BEIMYMHAMU; MPUBOJAUTH MPUMEPHI 3THX 3aBUCUMOCTEU W3
peallbHOrO0 MHUpa, U3 JpYruxX y4eOHbIX mpeaMeTroB. Pemartpb
MPAKTUKO- OPUEHTUPOBAHHBIE 33]]a4l Ha IPOOH, IPOLECHTHI, IPIMYIO
¥ 00paTHYIO NPOMOPUUOHATEHOCTH, IPOIIOPLUU
Co3nmath OnaronpusiTHbIE YCIOBHS IS Pa3BUTUS  COLIMAIBHO
3HAYMMBIX U LIEHHOCTHBIX OT- HOLIEHUN: K cBoeMy OTeuecTBy, CBOEH
Masioi u 6ombiioi PoirHe kak MecTy, B KOTOPOM Yel0- BEK BBIPOC U
MO3HAJl TEPBbIE pAJOCTH U HEYAAaud, KOTOpas 3aBelllaHa eMy
OpeIkaMd H  KOTOPYIO HYKHO oOeperatb, K 3HaHHSIM Kak
UHTEIJIEKTyaJlbHOMY  pecypcy, oOecrednBaromieMy  Oyayiiee
YeJIOBEKa, KaK Pe3yJabTaTy KPOIOTIUBOTO,
HO YBJIEKATEJILHOTO Y4eOHOTO Tpyia
IL. AnreOpandeckue | OBnaneTb  aireOpandeckoil TEpPMUHOJIOTMEH U CHUMBOJIMKOH,
BbIpakeHus (27 4acoB) IPUMEHSTH €€ B MPOLIeccCe OCBOEHUS yUeOHOT0 MaTepuania.
bykBenHbIe BbIpakeHus. | Haxoqute 3HaueHuss OyKBEHHBIX BBIPAKEHUH MpHU 3aJaHHBIX
Ilepemennsle. JlomycTuMBble | 3HaYEHUAX OYKB; BHIIOJHATH BEIYUCIICHUS IO GOpPMYIIaM.
3HAUEHUs NepeMEeHHbIX. | BRIMonHAT, npeoOpa3oBaHUs IIEJIOT0 BBIPAKEHHUS B MHOTOWIEH
DopMyIbl. NPUBEJCHUEM TOJOOHBIX ClIaraéMbIX, paCKphITHEM CKOOOK.
IIpeobpazoBanue BbINOJIHATE yMHOXKEHUE OJHOWIEHA HA MHOTOYWIEH U MHOTOYJIEHA Ha
OYKBEHHBIX  BBIP@KEHUI, | MHOTOWIEH, NMPUMEHATh (GOPMYINbl KBajpaTa CyMMbl M KBajpaTa
packpbITHE CKOOOK U | Pa3HOCTH.
IIPUBEICHUE noJIOOHBIX | OCYIIECTBIATh PA3JIOKEHHE MHOTOWIEHOB HAa MHOXHUTEIM MYyTEM
CJIaracMblX. CBoiicTBa | BEIHECEHHS 32 CKOOKH 00111e- T0O MHOXKUTEIIS, TPUMEHEHUS (POPMYJIbI
CTEIIEHM C HATypaJbHBIM | Pa3HOCTH KBaJIpaToB, HOPMYI COKPALIEHHOTO YMHOKEHHSL.
II0Ka3aTEeJIEM. [IpumensaTy  mpeoOpazoBaHME€  MHOTOWICHOB  JUISL  PELICHHS
MHuorounensl. ClokeHue, | pa3inyHbIX 3a7ad M3 MaTeMAaTUKH, CMEXKHBIX IIPEIMETOB, U3
BBIYMTAHUE, YMHOXEHUE | peaJlbHOM INpaKkTUKU. 3HAKOMUTbCA C MCTOPUEM  pa3BUTHUSA




MHOIO4YJI€HOB.  DOpMyJIbI
COKpAIIEHHOTO YMHOKECHHUS.
PasnoxxeHne MHOro4JIEHOB
Ha MHOXUTEIN

MaTEMAaTUKU.

Co3nmath ONarompwsiITHBIE YCJIOBHSI [ PAa3BUTUS  COLMAIBHO
3Ha4YUMbIX U IICHHOCTHBIX OTHONICHUH: K OKpYXXaromuM JIFOJAIM KakK
0e3- yCIOBHOW M aOCONIOTHOM IEHHOCTH, KaK paBHOINPABHBIM
COOHAJIBHBIM IAapTHCpaM, C KOTOPBIMU H€O6XOI[I/IMO BBICTpanBaTh
NoOpo’KenaTenbHble W B3aHMMOIOJICPKUBAIOIINE  OTHOLICHHMS,
JIAIOIIME YEJIOBEKY paJoCTh OOLICHHS U MO3BOJIAIOIIME H30eraTh
YYBCTBAa OAMHOYCCTBA, K IMPHUPOAC KaK UCTOYHUKY KHM3HH Ha 3GMJI€,
OC- HOBE CaMOr0 €€ CYIIECTBOBaHMs, HYKIAIOIIEHCA B 3allUTe U
IOCTOSIHHOM BHMMAHUHU CO CTOPOHBI YeJIOBEKA

I11.YpaBuenus u
HepaBeHcTBa (20 yacoB)
YpaBHeHue, IpaBuia
npeodpazoBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHUM.

JIuneliHOe  ypaBHEHHE C
OJIHOU IIEPEMEHHOM,
peueHne JIMHEMHBIX

ypaBHeHUH. Pemenue 3amau
C IOMOIIBIO YPABHEHHUH.

JluneiiHoe  ypaBHEHHE C
JIBYMS TIEPEMEHHBIMH U €T0

rpaduk.

CucreMa JABYX JIMHEWHBIX
ypaBHEHUU c JIBYMSI
MIePEMEHHBIMHU.

Pemenue CHUCTEM
ypaBHEHUU crocooom

IIOJICTAHOBKA M CIIOCOOOM
CIIOKEHUSA

Pemare nuHENHOE ypaBHEHHE C OJHOW IEPEMEHHOM, IPUMEHSA
IIpaBUJjIa MEPEX0/1a OT UCXOTHOTO YPaBHEHHMS K PABHOCHIBHOMY €MY
0oJiee MPOCTOrO BHUIA.

[IpoBepsTsh, ABISETCA TM KOHKPETHOE YHCIO KOPHEM YPAaBHEHUS.
[logOupars mpuMepsl Map 4YHUCEN, SBISIIOIIMXCS  pELICHHEM
JIMHENHOTO YPAaBHEHMS C IBYMsI IEPEMEHBIMMU.

CTpouTh B KOOPAMHATHON MJIOCKOCTH IpaduK JUHEHMHOTO ypaBHEHUS
C IBYMsI IEPEMEHHBIMU; MOJIb3YACh TpapUKOM, IPUBOJUTH TPUMEPHI
peuieHust ypaBHEHHUS.

Haxomute pemieHne cuctemsl ABYX JIMHEWHBIX YPABHEHHUW C JIByMs
IIEpEMEHHBIMU.

CocraBiATh W pemaTh YpaBHEHUE WM CHUCTEMY YPaBHEHHU IIO
YCIIOBHIO 33J1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4¥ MOJTY4YEHHBIN pe3ynbTaT

CoznaTh OnMarompusTHbIE YCIOBHS S Pa3sBUTUS  COLIMAIBHO
3HAaYUMBIX U IIEHHOCTHBIX OT- HOLIEHWH: K 3/I0POBBIO KaK 3ajory
JOJITOM U aKTHBHOM KH3HU YeJIOBEKa, €ro XOPOIIero HaCTPOCHUS U
ONTUMHMCTUYHOTO B3IJIJa Ha MHpP; K CEMbE KakK IJIaBHOW Omope B
YKU3HU YeJIo- B€Ka U UCTOUYHHUKY €r0 CYACThs; K MUPY KaK IJIaBHOMY
MPUHIIMITY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBUIO KPEKOU TPYKOBI,
HaJIaKMBaHUS OTHOILIEHUHN ¢ KoJuleramu o pabote B OymymieM u
co37aHusl OJIaronpUsATHOIO MHUKPOKJIMMAaTa B CBOEH COOCTBEHHOM
CeMbe

IV. Koopaunatst u
rpapuku. Dynkrmuu (30
4acoB)

Koopnunata  Touku  Ha
MPSIMOM. YucnoBsie
npoMexyTku. PaccrosiHue

MEXAYy JBYMs  TOYKaMH
KOOPAWMHATHOM MPAMOHA.

[IpsmoyronpHast  cucrema
KOOpAMHAT Ha IUIOCKOCTH.
[Tpumepsr rpadukos,
3aJJaHHBIX dbopmynamu.
Urenue rpaduxoB
peabHBIX 3aBUCUMOCTEH.

[Tonstue pynkumu. I'paduk

¢byHKIMH. CaoiicTBa
GbyHKUIUH.

JIuneiinas GbyHKIHS.
ITocTpoenue rpaguka

JTMHEWHOU (QyHKIMU.
I'paduk GyHKImH Y = |X].
[ToBTOpeHue u 0060OIIeHNE
(6 yacoB)

N300pakaTh Ha KOOPAMHATHOW NPSAMON TOUYKH, COOTBETCTBYIOLIUE
3aJaHHbIM KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI; 3alUCHIBATh
UX Ha ajareOpanyeckoMm s3bIKe.

OTmeuaTb B KOOPAMHATHOM IJIOCKOCTH TOYKM 110 3aJaHHBIM
KOOp/AMHATaM; CTPOMTh TIpadUKUd HECIOXKHBIX 3aBHCUMOCTEH,
3aJaHHbIX (opMylamMH, B TOM YHCJIE€ C TOMOIIbIO IHPPOBBIX
1a0opaTOpU. [TpumensTs, u3y4atb IPEUMYILECTBa,
UHTEPIPETHPOBaTh I'papruecKuil crnocod mpeacTaBICHUs U aHaIu3a
pa3Ho0Opa3HOM )KM3HEHHON MH(OpMaIUH.
OcBauBarh MNOHATHE (YHKIMH, OBIAJEBATh
TEPMUHOJIOTHEN.

Pacno3naBare nuHelHylo QyHKiuio y = kx + b, onuceiBath €&
CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH korpuuneHToB k u b.
CrpouTts rpaduku JMHEHHON QyHKIMY U GYHKIIUU

y = |x].

Hcnonb3oBatk 1MdpoBbIe pecypchl A MOCTPOEHUS TIpadUKOB
GyHKIM ¥ u3ydeHust ux cBOMCTB. [IpuBOUTH pUMeEpHI TMHEHHBIX
3aBHCHUMOCTEH B peaibHBIX MPOLIECCAX U ABICHUAX

Co3nate OnmaronpusiTHbIE YCIOBHSI JUIS Pa3BUTHS  COLIMAIBHO
3HaYMMBbIX U [EHHOCTHBIX OTHOIIEHUI: K KyJbType KakK JyXOBHOMY
6orarcTBy 0OIIeCTBa U BAXHOMY YCJOBHMIO OIIYIIEHHUS YEJIOBEKOM
MOJTHOTHI MTPOKMBAEMOM KHU3HH, KOTOPOE Jal0T eMy YTEHUE, MY3bIKa,
UCKYCCTBO, Te€aTp, TBOPYECKOE CAaMOBBIPAKEHUE;, K CBOEMY

(GYHKITMOHATEHOM




OteuecTBy, cBOCi Masoi u OosbiIoil PonuHe kak MecTy, B KOTOPOM
YEeJIOBEK BBIPOC M IIO3HAJ IIEPBBIE PAJOCTH M HEydadu, KOTopas
3aBelllaHa eMy NpeIKaMU U KOTOPYIO HYXHO o0eperarb

I'eomerpus

I. ITpocreiimue
reomeTpuueckue Ourypsl
(14 gacos)

Touku u npsameie. OTpe3ok
U €ro JUIMHAa.

JIyu. Yron. U3mepenune
yriioB. CMeXHbIE U
BEPTUKAIbHBIE YIJIbI.
[IepnenukynspHbie
MpsIMBIE.

AKCHOMBI.

[TpuBoauTH IpUMEPHI TeoMeTprUecKuX puryp. OnUCHBaTh TOUKY,
IPSIMYIO, OTPE30K, JIy4, yroJl.

DopMyIHpOBaTH:

OTIpE/ICTICHUs: PABHBIX OTPE3KOB, CEPEAMHBI OTPE3KA, PACCTOSHUS
MEXy IBYMSI TOUKAMHU, JOTIOJTHUTEIBHBIX JTy4eil, pa3BEPHYTOTO
yTiia, PaBHBIX YIII0B, OMCCEKTPUCHI YIiia, CMEKHBIX U BEPTUKAIBHBIX
YTJI0B, IEPECEKAIOIIUXCS TPSIMBIX, IEPIEHINKYISPHBIX MPSIMBIX,
NepHEHANKYIIAPa, HAKIIOHHOM, paCCTOSTHUS OT TOUYKH J0 MPSMOM;
CBOWCTBA: PACIIOJIOKEHHUS TOUYEK Ha MPSIMON, U3MEPEHHUS OTPE3KOB U
YTJI0B, CMEXKHBIX U BEPTUKAIBHBIX YTJIOB, TEPIEHIUKYISIPHBIX
MPSIMBIX; OCHOBHOE CBOMCTBO MPSIMOA.

KinaccuduiupoBats yrisl.

Jloka3bIBaTh: TEOPEMBI O MTEPECEKAIOIIUXCS TTPSIMBIX, O CBOMCTBAX
CMEXHBIX U BEPTUKAJIBHBIX YTJIOB, O €AMHCTBEHHOCTH MPSIMOH,
NEePHEHANKYIAPHON JaHHOM (Cydal, KOr/aa ToYKa JIKUT Ha TaHHON
MPSIMOiA).

Haxomute nnuHy oTpeska, rpaayCHYIO Mepy yrila, UCTIOIb3YS
CBOWCTBA UX U3MEPEHU.

N3o6paxaTs ¢ TOMOIIBIO YePTEKHBIX HHCTPYMEHTOB
reOMETpHUUECKHe PUTYPBI: OTPE30K, Ty, YTOJl, CMEXXHBIE U
BEPTUKAIIbHBIC YTJIbI, IEPIICHIUKYISIPHBIC TIPSIMBIE, OTPE3KHU H JIYUH.
[TosicHATB, 4TO TakO€ akCMoOMa, onpeesieHue. Pemars 3agaun Ha
BBIUMCIICHUE U JJOKA3aTeNIbCTBO, MPOBOJIS HEOOXOAUMbIE
JI0Ka3aTelIbHbIE PACCYXACHHUS.

Co3znaTh 6aronpusTHBI YCIOBUS JUIS Pa3BUTHUS COLIUAIBHO
3HAYMMBIX U [IEHHOCTHBIX OTHOIIIEHUH: K cCBoeMy OTeuecTBy, CBOEH
Majioit u 6ospioi PoauHe Kak MecTy, B KOTOPOM Y€JI0- BEK BBIPOC U
IIO3HAJI IEPBBIE PAJIOCTU U HEY/lauu, KOTOPasl 3aBELIaHA EMY
peKaMy U KOTOPYIO HY>KHO oOeperaTh; K IpUpoJIe KaK UCTOUYHUKY
JKU3HU Ha 3eMJie, OCHOBE CaMOrI'0 €€ CYILECTBOBAHUS, HYKJAOLIEHCs
B 3aIIMTE U IOCTOSIHHOM BHUMAHUHU CO CTOPOHBI YEJIOBEKA

II. Tpeyronpauku (22 vyaca)
PaBHBIE TpEyroabHUKH.
BeicoTa, Mmeauana,
OucceKkTpuca TpeyroJibHUKA.
IlepBblii mpuU3HAK paBEHCTBA
TPEYrOJIbHUKOB.
PaBHOOEIpeHHBII
TPEYrOJIbHUK U €T0
CBOMCTBA.

IIpusnaku
paBHOOEIPEHHOTO
TpPEyroJabHUKA.

Bropoi1 u Tpetuii npu3HaKu
PaBEHCTBA TPEYTOJIbHUKOB.
3ajaun Ha MOCTPOCHHUE.
Teopemsl.

OnuceIBaTh CMBICT MOHATUS «paBHbIE GUIYpbI». IIpuBOIUTS
IpPUMEpPHI paBHBIX GUryp.

N3006paxaTh 1 HaXOIUTh HA PUCYHKAX PABHO CTOPOHHHUE,
paBHOOEIPEHHBIE, IPSAMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE
TPEYrOJIbHUKU U UX JIEMEHTBHI.

KnaccupunupoBaTb TpeyroJbHUKY 110 CTOPOHAM U YTJIaM.
dopMynupoBaTh:

OIIpeIeNIEHUs: OCTPOYTOJIBHOT0, TYHOYT0JIBHOTO, IPSMOYTOJIbHOTO,
pPaBHOOEIPEHHOT0, PABHOCTOPOHHET0, PA3HOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEKTPHCHI, BHICOTHI, METUAHbI TPEYTOJIbHUKA;
pPaBHBIX TPEYTOJIBHUKOB; CEPEIMHHOIO MEPIEHIUKYIISIpa OTPE3Ka;
HepuMeTpa TPeyroJbHUKa; CBOUCTBA: paBHOOEIPEHHOTO
TPEYTrOJIbHUKA, CEPEAMHHOIO NIEPIIEHIUKYJIIIpA OTPE3Ka, OCHOBHOTO
CBOMCTBA PaBEHCTBA TPEYrOJILHUKOB; IPU3HAKU: PAaBEHCTBA
TPEYroJIbHUKOB, PABHOOEPEHHOTO TPEYrOJIbHHUKA.

Jloka3pIBaTh TEOPEMBI: O EAMHCTBEHHOCTH MPSMOIA,
NEPIEHIUKYIIPHON TaHHOH (Cilyyal, KOT1a TOUYKA JIEKUT BHE
JAHHOM MPsIMO); TPU MPU3HAKA PABEHCTBA TPEYTOJIbHUKOB;
NPU3HAKU PAaBHOOEIPEHHOTO TPEYTrOJIbHHUKA; TEOPEMBI O CBOMCTBAX
CepeIMHHOTO MEePIEeHANKYIAPA, PABHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJILHUKOB.

Pa3bsICHSTB, UTO TaKOE TEOPEMA, ONIUCHIBATH CTPYKTYPY TEOPEMBI.




OOBACHATDH, KaKYIO TEOPEMY Ha3bIBAIOT 0OpPaTHOM JaHHOM, B 4éM
3aKIII0YAeTCs] METO/I JJ0KA3aTeNbCTBA OT MPOTUBHOTO. [IpUBOIUTH
IPUMEPBI UCTIOIB30BAHUS ATOTO METO/IA.

Pemrarp 3a7aun Ha BEIYUCIICHHUE U I0KA3aTENIbCTBO.

Co3natp GaronpusTHBIE YCIOBHS VIS Pa3BUTHS COLIMATIBHO
3HAYMMBIX U [IEHHOCTHBIX OTHOIIECHUH: K OKPY)KAIOLIUM JIFOSIM KaK
0€e3yCIIOBHOM U a0COJIOTHOHN IEHHOCTH, KaK PaBHOIIPABHBIM
COLIMAIBHBIM MTAPTHEPAM, ¢ KOTOPBIMH HE00X0MMO BBICTPANBATh
N0OpOosKeTaTeNbHbIe U B3aUMOIIO ICPKUBAIOIINE OTHOIICHUS,
JIAOIINE YeJIOBEKY PaloCTh OOILICHHUS U TO3BOJISIONINE N30eraTh
YyBCTBA OJJMHOYECTBA; K 3HAHUSAM KaK MHTEJUICKTYaIbHOMY pecypcy,
obecrneuynBaronieMy Oyayliee 4YelloBeKa, KaK pe3yinbTaTy
KPOIIOTIIMBOTO, HO YBJIEKATEIHHOTO

y4eOHOTO Tpy/Ja

[II. TTapamienbHbIE IPSIMBIE.
Cymma yrios
TpeyroiabHuKa (14 u)
[TapamiensHble IpsIMBIE.
[Ipu3Haky nmapauieabHOCTH
npsaMbIX. [IaTeIi oCcTynaT
EBximpa.

CBoiicTBa napayIenbHbIX
npsimbix. Cymma yrios
TPEeYroJbHUKA.
[IpssMOyToIBHBIM
TPEYrOJIbHUK.

CaolicTBa IPSIMOYTOJILHOTO
TPEYrOJIbHUKA.

Pacnio3naBate Ha yepTekax napayiesIbHbIC TPSMBIE.

N300paxkaTh ¢ MOMOIIBIO TMHEWKHN U YTOJIbHUKA NapaJliesbHbIe
npsIMBbIE.

OnuceiBath yribl, 00pa3oBaHHbIE PU EPECEUCHUH JIBYX MPSIMBIX
CEeKYILIEH.

DopMyIHpOBATH:

ONIPENIETICHUS: TapaJUIEIbHBIX MPSMBIX, PACCTOSHUSI MEXITY
MapajuIeJIbHBIMU IPSIMBIMU, BHEIITHETO yIjla TPEYTrOJIbHUKA,
TUIIOTEHY3bI U KaTeTa; CBOMCTBA: MMapaJUIEIbHBIX MIPSIMBIX; YIJIOB,
00pa30BaHHBIX NP MEPECECUCHNUN MapaJUIeIbHBIX MPAMBIX CEKYILEH;
CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO yIjla TPEYTrOJIbHUKA;
COOTHOIIEHUH MEXKy CTOPOHAMM U YIJIAMH TPEYT OJIbHUKA;
IPSIMOYTOJIBHOTO TPEYrOJIBHAKA; OCHOBHOE CBOMCTBO NapauICIbHBIX
IPSMBIX;

IIPU3HAKU: APAJUIEIbHOCTH IPSIMBIX, PABEHCTBA NPSIMOYT OJIbHBIX
TPEYTOJIbHUKOB.

JloKa3bpIBaTh: TEOPEMBI O CBOMCTBAX MApaUICIbHBIX NPSAMBIX, O
CyMME yIJIOB TPEYrOJIbHUKA, O BHEIIHEM YIJIE TPEYTOJIbHUKA,
HEPABEHCTBO TPEYTOJIbHUKA, TEOPEMBI O CPABHEHHUU CTOPOH U YIJIOB
TPEYrOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, IIPU3HAKY NTApaJUICIIbHBIX IPSIMBIX, PABEHCTBA
IPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB.

Pematp 3a1aun Ha BBIYKMCIICHUE U I0OKA3aTEIbCTBO.

Co3natpe 6aronpusTHbIE YCIOBUS Ul Pa3BUTHSI COLIMATIBHO
3HAYUMBIX U LICHHOCTHBIX OT- HOLIEHUI: K MUPY KaK IJIJaBHOMY
HPUHIUILY Y€JI0OBEYECKOTO OOLIEKUTHS, YCIOBUIO KPETIKON APYKOBI,
HaJIQ&)KMBAHUS OTHOLIEHUH C KoJIera- MU 1o padore B OyylieM u
co3/1aHus 01aro- MPUSATHOTO MUKPOKJIMMATa B CBOEH COOCTBEHHOM
CEMbE; K 3HaHUSM KaK MHTEJUIEKTYaJIbHOMY pPeCypcy,
oOecrieunBaroieMy OyayIee yeloBeKa, Kak pe3ylbTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOTO Tpyaa

IV. OkpyxHoCTb U Kpyr. 'eomerpuueckue nocrpoerus (18 yacos)
I'eomerpuueckoe mecto Touek. OKpY>KHOCTb U KPYT.

HekoTopsie cBolicTBa OKpy:KHOCTH. KacarenpHas K OKpY>KHOCTH.
OnucanHast ¥ BIMCAaHHAs OKPYKHOCTH TPEYrOJIbHUKA.

3aiayu Ha IOCTPOEHUE.

MeTto1 reoMeTpUUYECKUX MECT TOUEK B 33J]a4ax Ha NOCTPOCHHUE.
O0600611eHMe U cucTeMaTU3alus 3HaHU| yJaruxcs (4 Jaca)

BCpOSITHOCTL 1 CTaTUCTHUKA

l. IIpencraBnenue

TTAHHBIX (7 9acoB)
[IpencraBneHue AaHHBIX B
tabnmunax. [lpakTudeckue

OcBauBath crocoObl TPEACTABICHUS CTATHUCTHUECKUX JAHHBIX U
YHUCIOBBIX MAacCHBOB C TIIOMOLIbIO TabiaWIl M JAdarpamm C
UCIIOJIb30BAaHUEM AKTyaJIbHBIX 51 BAYKHBIX JAHHBIX
(nemorpaduyeckue JaHHbIE, TPOU3BOACTBO MPOMBIIUICHHON U




BBIYHCIICHUS 110 TaOIMYHBIM
JaHHbIM. H3BieueHue U
WHTEPIPETAHS TaOTUIHBIX
JTAHHBIX.

[TpakTuyeckas pabota
«Tabmuupy. ['padudeckoe
NPEJCTAaBJICHUE MJAaHHBIX B
BHJIE KpPYrOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
IAarpamm. Yrenne "
MOCTPOCHHE JHArPAMM.
IIpumepsr

CEeNIbCKOXO3SUCTBEHHOM MPOJYKIIMU, OOILIECTBEHHBIE M TPUPOIHBIC
sBiieHus ). M3yqatb MeTo bl paboThI ¢ TAOMUYHBIME U I'paUIeCKUMU
NPECTaBICHUSIMHU JAaHHBIX C MIOMOIIBIO HU(PPOBBIX PECYPCOB B XOJ€
PaKTUYECKUX padoT

neMorpapuIecKux

muarpamMMm.  [IpakTudeckas

pabota «Jlnarpammbl»

. OnucarenpHas OcBanBaTh TOHATHS: YHCIOBOM HabOp, Mepa I[IEHTPAIbHOU
CTaTUCTHUKA (8 4acoB) TEeHJIEHIIMU (Mepa LIEHTpa), B TOM YHCJIE CpeHee apu(MeTHIeCKoe,
Yucinoseie Ha0oOpHkI. | MeauaHa.

Cpennee apudmerndeckoe. | ONMUCHIBaTh CTAaTUCTUYECKUE JAHHBIE C TIOMOUIBIO  CPEIHEro
Menmnana YUCJIOBOTO | apru(METHUECKOTO U MeIMaHbl. Pemars 3aqaun.

Habopa. YcroitunBocth | M3yyaTth cBOICTBa CpeHHMX, B TOM YHCJE C MOMOIIBIO HHU(POBBIX
MeTUaHBbI. pecypcoB, B X0/1€ MPAKTUUECKUX PaboT.

[TpakTuueckas pabota | OcBauBaTh TOHATHSA: HAWOOJbIIEE W HAUMEHBIIEE 3HAYCHHS
«Cpennue 3HAYEHUS». | YUCIIOBOTO MAacCHBa, pa3Max.

HauOonsmiee u | Pematp 3amaun Ha BBIOOp crmoco0a OMHCaHWS JaHHBIX B
HauMeHbIIIee 3HAYEHHS | COOTBETCTBUU C MPUPOJOM JaHHBIX U LEISIMU UCCIIEAOBAHHUSL.
gyucioBoro Habopa. Pazmax

1. CrnyuaiiHast OcBauBaTh NOHATHA: 4YacTOoTa 3HAYEHUH B MacCHBE JaHHBIX,
M3MEHUYMBOCTh (6 4acoB) | TPYNMUPOBKA JaHHBIX, THCTOTpaMMa.

CrnygaitHass u3MeHYMBOCTH | CTPOUTh M aHAJIM3UPOBATH THCTOIPAMMBI, MOJOUPATH TOIXOISIIHNA
(mpumepsl). YacroTa | mar rpynnupoBku. OcBauBaTh rpaduyeckue MnpeacTaBIeHUs pa3HbIX
3HaYCHUMN B MaccuBe | BUJOB CIIydallHOM HM3MEHYMBOCTH, B TOM 4YHCIE C IOMOIIbIO

naHHbIX. [ pynnuposka.

U(GPOBBIX PECYPCOB, B X0/ MPAKTUYECKON pabOTHI

['ucrorpammel.

[IpakTnueckas pabota

«Cnyu4aitnas W3MEHYHU-

BOCTb»

IV.  Bgeaenue B Teopuro | OcBauBaTh moHATHS: Tpad, BepimnHa rpada, pedpo rpada, creneHb
rpadoB (4 wyaca) I'pad, | (BaJIGHTHOCTH BEPIIIMHBI), IIEb U ITUKIL.

BEpIIIMHA, pebpo. | OcBauBaTh MOHATUA: MyTh B Tpade, dWIepoB myTh, 00xoa rpada,

[IpencraBnenne 3amadnl C
nomoineio rpada. CreneHb
(BaJICHTHOCTH) BEPIUIHHBI.

Yucno pébep m cymMmapHas
crerneHb BepumuH. Llens u

OpPUEHTUPOBAHHBIN Tpad.

PemaTh 3aaun Ha IOMCK CyMMBI CTeTleHel BepiiuH rpada, Ha MOUCK
obxonma rpada, Ha TOUCK IMyTe B OPUEHTHUPOBAHHBIX Trpadax.
OcBauBarh CMocoObl MPEACTaBICHHUS 3a4ad M3 Kypca anreOpsl,
TEOMETPHUH, TEOPUU BEPOATHOCTEH, IPYIMX MPEIMETOB C MOMOIIbIO

muki.  Ilyte B rpade. | rpadoB (KapThl, CXEMBbI, JJIEKTpUYECKHE LeNnH, (YHKIUOHATIbHBIE
IIpencraBnenue O | COOTBETCTBHUS) HAa IPUMEpPAX

cBsizHOCTH Tpada. O6xon

rpada  (3HIEpOB  MYTh).

[IpencraBnenue 00

OpUEHTUPOBAHHBIX I'padax

V. BeposTHOCTB u | OcBauBaTh MOHATHS: CIyYailHBIH OMNBIT M CiIydailHOE€ COOBITHE,
4acToTa CIIy4aifHOTO | MaJIOBEPOSITHOE M MPAKTUYECKU JOCTOBEpHOE coObiTHe. M3ydarh
coObITHS (4 yaca) 3HaYMMOCTh MAaJIOBEPOSATHBIX COOBITHI B MpUpoJie U OOIIeCTBE Ha
CrnydaiHblii OTIBIT U | BOKHBIX TpuMepax (aBapuu, HECYaCTHbIE CIlydad, 3aliuTa
ciydaiiHOoe COOBITHE. | IEPCOHATBLHON HH(OpPMAINH, Iepeada JaHHbIX).

BepositHocTh u wacroTa




COOBITHSL. Ponp
MaJIOBEPOSITHBIX u
NPaKTHYECKH JIOCTOBEPHBIX
COOBITHII B MpHUpOJAE U B
obOmectBe.  Monerta u
UrpajibHas KOCTb B TEOPHH
BEPOSATHOCTEM.

[TpakTuyeckas pabota
«YacToTa BBINAICHHS OPJIay

VI.  O6o0menue "
KOHTPOJIb (5 94acoB)
[IpencraBnenue  AaHHBIX.
OnucarenpHas CTaTHCTHKA.
BepostHOCTE  CiydaitHOTO
COOBITHS

[IoBTOpATE N3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHHM.

Pemrars 3aaun Ha IIpeACTaBICHUE U ONMCAHUE JAHHBIX C IIOMOILBIO
U3YyYCHHBIX XapakTepucTHk. OOCyXJaTh MPHUMEPHl CIy4aifHBIX
COOBITHI, MAJIOBEPOSATHBIX U MPAKTUUECKU JIOCTOBEPHBIX CIIydalHbIX
COOBITHI, UX POJIU B IPUPOJIE U KU3HU YeJIOBEKa

8 Kiacc

1. PartmonasbpHbBIE
BeIpakeHus (44 Jac)
PanmonansubIe 1po0OwH.
OCHOBHOE CBOMCTBO
panroHaIBHOM TpOOH.
CrokeHne U BEIYUTaHHE
palnoHaNBHBIX ApOoOei ¢
OJIMHAKOBBLIMHU
3HaMEHATEIAMU.
CnoskeHue ¥ BRIYUTAaHHE
paInoHaIBHBIX ApoOei ¢
pPa3HBIMH 3HAMEHATEIISIMU.
PanmonansHbIe 1pO0OH.
VMHOKEHUE U [eNIEHNE
parMoHANIBHBIX APOOCH.
Bo3Benenue panmoHabHOM
IpoOu B CTEICHb.
ToxkIecTBEHHBIE
npeoOpazoBaHus
palnoHaIbHBIX
BBIPaXKCHUM.
PaBHOCUIIbHBIE YpaBHEHHUS.
PannonanbHbie ypaBHEHUS.
Crenens ¢ 1EeIbIM
OTPHIIATEIILHBIM
IMOKa3aTeleM.

CBolicTBa CTENEHU C IIEJIBIM
MoKa3aTeJIeM.

OyHkms 1 € rpaduk.

PacrnioznaBath 11e1ble palMoHaIbHbIE BEIPAYKEHUS, TpOOHbIE
palMOHAaIbHBIE BEIPAXKEHUS, MPUBOAUTH TPUMEPHI TAKUX
BbIpakeHU @opMynupoBaTh: ONPENEICHUS: PAlHOHAIBHOTO
BBIPa)XEHUS, JIOITYCTUMBIX 3HAYECHU ITEPEMEHHOM,
TOKJIECTBEH-HO PaBHBIX BBIPAKEHUH, TOXK/IECTBA, PABHO-
CWJIbHBIX YPaBHEHUH, PAllMOHAILHOTO YPaBHEHMUsI, CTEIIEHH C
HYJIEBBIM TIOKa3aTelIeM, CTETIEHHU C IIeJIbIM OTPULIATeIbHBIM
HoKa3aTeseM, CTAaHJapTHOTO BUAA YHCiIa, OOpaTHON
IIPONOPLUHOHAIBHOCTH;

CBOMCTBA: OCHOBHOE CBOMCTBO pallMOHAJILHOM IpOOH, CBOMCTBA
CTEIEHH C LIeNbIM [T0Ka3aTeseM, ypaBHEHUH, QYHKLUH,
IIPABWJIA: CIIOXKCHMSI, BBIYMTAHUSA, YMHOKCHHUS, JCIICHUS
npoOei, BO3BEICHHS ApoOH B CTETICHB; YCIOBUE PAaBEHCTBA
IpoOH HYITIO.

Jloka3pIBaTh CBOMCTBA CTEIICHHU C LICJIBIM I1I0KA3aTEIEM.
OnuceiBaTh rpadiYECKUd METO] pEIISHUs YPABHEHUH C OTHOM
MIEPEMEHHOM.

[TprMeHATh OCHOBHOE CBOMCTBO PALIMOHAIBHOM podu A
COKpallleHus 1 mpeodpazoBanus apooeit. [IpuBoanTs 1podu K
HOBOMY (0011eMy) 3HamMeHaTento. Haxoqurs cymmy, pa3HOCTb,
IPOM3BEACHUE U YacTHOE ApoOeil. BBINONHATE TOX1eCTBEHHBIE
peoOpa30BaHus PallMOHAIBHBIX BBIPAXKEHUH.

Pemate ypaBHeHUs ¢ nepeMeHHOM B 3HaMEHaTelle IPOOH.
[IpumeHATh CBOMCTBA CTENEHU € LENBIM OKA3aTeNEM IS
peoOpa30BaHus BBIPAKEHHH.

3anuchIBaTh YKciIa B CTAaHJAPTHOM BHJIE.

BoImonHATh HOoCcTpoeHHe U uTeHue rpaduka GyHKIHH.
Co3natpe GaronpusTHbIE YCIOBHS JUIS Pa3BUTHSI COLIMATIBHO
3HAYMMBIX U [ICHHOCTHBIX OTHOLLIEHUI: K cBoeMy OTeuecTBy,
cBoei MaJoif u 6oJibiIoli PoauHe Kak MecTy, B KOTOPOM
YEJIOBEK BBIPOC U MO3HAJ MEPBBIE PAJAOCTH U HEYlauH, KOTOpas
3aBelllaHa eMy IpeaKaMU U KOTOPYIO HY)KHO o0eperaTh; K
3HAHMSIM KaK MHTEIJIEKTYyaIbHOMY pecypcy,
obecrieunBaroieMy OyayIee yenoBeKa, Kak pe3ysibTaTy
KPOIIOTIIMBOIO, HO YBJIEKATEIbHOTO YUeOHOTO Tpyaa

II. KBappaTHbIE KOPHH.
JeiicTButenpHbie yncna (25
4ac)

OyHKIMs y = X2 U €€

OnuceIBaTh: IIOHATHE MHOXXECTBA, 3JICMCHTA MHOXXCCTBA,
CITIOCOOBI 3alaHusl MHOXKECTB, MHOKCCTBO HATYPAJIbHBIX YUCCII,
MHOJKCCTBO LECJIbIX YUCECJI, MHOKCCTBO PAllMOHAJIBHBIX YUCCII,
MHO>KECTBO HeﬁCTBHTeHLHBIX YUCCII U CBA3U MCKIY STUMU




rpaduk KBagpaTHbie KOpHH.
Apudpmernueckuii
KBaJpaTHbI KOPEHb
MHO0%€eCTBO U €ro
aneMeHTsl [loMHOXKECTBO.
Onepanuu Haj
MHOXECTBAMHU

HucnoBble MHOKECTBA
CaoiicTBa
apumMeTnIecKoro
KBaJIpaTHOTO KOPHSI
ToxaecTBEeHHbIE
peoOpa3oBaHM
BBIpAXKEHUH,

CoJIepKalluX KBaJipaTHbIE
KOpHHU

Oynknua y [ x n eé
rpaduk

YHCIIOBBIMH MHOKECTBAMU; CBSI3b MKy O€CKOHEUHBIMU
JECATUYHBIMH IPOOSIMHU M paliOHaATbLHBIMU,
UPPALMOHAIIBHBIMU YU CIIAMM.

Pacnio3naBath panmoHalbHbIE U UPPALMOHAIBHBIEC YUCIIA.
[IpuBOIUTE TPUMEPHI PALIUOHAIIBHBIX YUCET U
UPPALMOHAIIBHBIX YUCEL.

3anuchIBaTh C MOMOILBIO (DOPMYIT CBOMCTBA ACHUCTBHI €
JEUCTBUTEIIbHBIMU YUCIIAMH.

DopMyIHpOBATH:

OIIpeNeIeHUs: KBaPaTHOIO KOPHs U3 YHCIIa,
apru(METHIECKOTO KBaIPaTHOTO KOPHS M3 YHCIIA, PaBHBIX
MHOECTB, IIOJIMHOXECTBA, [IEPECCYCHNS] MHOKECTB,
00BbeMHEHNSI MHOKECTB; CBOMCTBA: QYHKLINU Y = X2,
apumMeTHuyecKoro

KBaJIpaTHOTO KOpHsI, pyHKIuU. J0Ka3bIBaTh CBOMCTBA
apu(PMETUYECKOTO KBAJIPATHOTO KOPHSL.

Crpourts rpaduxu pynkuui . [IpuMensaTs noHsTue
apu(pMeTUYECKOTO KBaAPATHOTO KOPHS I BBIUUCICHUS
3HA4YECHUI BBIPAKECHU.

VYrpomars Belpaxkenus. Pemate ypaBHeHHs. CpaBHUBATH
3HAYCHHS BRIPKEHUN. BBITIONHATE peoOpa3oBaHue
BBIPA)XEHUI C IPUMEHEHUEM BBIHECEHUSI MHOKHTENS U3-TI0]T
3HaKa KOpPHs, BHECEHHE MHOKUTENS MOJ1 3HAK KOPHSI.
BoInonHATh 0CBOOOXKIEHHE OT UPPALIMOHAIBHOCTH B
3HaMeHarese IpoOu, aHaJIN3 COOTHOIIEHUH MEX/1y YK CIOBBIMU
MHO’KE€CTBAMU U MX DJIEMEHTaMHU.

Co3nate 6aronpusATHBIE YCIOBUS U1 Pa3BUTHS LIGHHOCTHBIX
OTHOIIICHUM: K OKPY>KAIOIIUM JIFOJIIM KaK O€3yCIIOBHOM U
a0COJIFOTHON LIEHHOCTH, KaK PAaBHOIPABHBIM COLIUATIbHBIM
napTHepam, ¢ KOTOPbIMH HE00XOAUMO BBICTPaUBATh
N00po’KenaTeNbHbIe U B3aUMOIIOIEPKUBAIOIINE OTHOILICHUS,
JIAIOLIME YEJIOBEKY PAJOCTh OOIIEHUS U MO3BOJISIOIINE
n30eraTb YyBCTBA OJJMHOYECTBA; K IPUPOJAE KaK HCTOUHUKY
JKU3HH Ha 3eMIle, OCHOBE CaMOr0 €€ CylIeCTBOBaHMS,
HYXXIAIOIIEHCS B 3aIUTE U IOCTOSHHOM BHUMaHHUH CO
CTOpPOHBI 4€JI0BEKa

III. KBagpatHbie ypaBHEHUS
(26 gac)

KBanparsble ypaBHEHUS.
Pemenue HenosHbIX
KBaJIpaTHbIX YPAaBHEHUM.
dopmyiia KOpHER
KBaJIpaTHOTO ypaBHEHUSI.
Teopema Buera.
KBanpatHblil TpEXUIEH.
Pewrenue ypaBHeHuUi,
KOTOPBIE CBOJATCS K
KBaJIpaTHBIM ypaBHEHUSIM.
PannonanbHble ypaBHEHUS
KaK MaTeMaTH4YECKUe
MOJIENIH peabHbIX
CUTYyaLUi.

IloBTOpenue wu
cucreMaTu3anus yueOHoro
Mmatepuana (10 gac)

PacniozHaBath 1 IpUBOAUTH IPUMEPHI KBaJPAaTHBIX yPaBHEHUN
pa3JINYHbIX BUOB (TIOJIHBIX, HENOJIHBIX, IPUBEAEHHBIX),
KBaJIpaTHBIX TPEXWICHOB.

OnuceiBaTh B 00IIEM BUE PELICHUE HETIOJIHBIX KBaJIPATHBIX
YpPaBHECHUM.

DopMynMpoOBaTH:

OTIPEJCIICHUS: YPaBHEHUS IIEPBOM CTEIIEHHU, KBAaPaTHOTO
YPaBHEHUS; KBAAPATHOIO TPEXWIEHA, JUCKPUMUHAHTA
KBaJPaTHOI'O YPAaBHEHUS U KBAJAPATHOIO TPEXUICHA, KOPHS
KBaJJpaTHOTO TpéXuyieHa; OMKBAJpaTHOIO YPaBHEHUS; CBOWCTBA
KBaJPaTHOIO TPEXUIICHA,;

Teopemy Buera u oO6paTHyto el Teopemy. 3anuchiBaTh U
JI0Ka3bIBaTh (POPMYITy KOpHEH KBaJpaTHOTO YpaBHEHUS.
HccenenoBaTh KOIMYECTBO KOPHEN KBAaPAaTHOIO YPaBHEHUS B
3aBUCHMOCTH OT 3HAKa €ro IUCKPUMHUHAHTA.

Jloka3biBaTh TeopeMbl: Bueta (mpsimyto u o0patHyo), o
Pa3JIoKEHUU KBAJIPaTHOTO TPEXUWICHA HA MHOKUTEIH, O
CBOMCTBE KBAPaTHOI'O TPEXUJIEHA C OTPULIATEIIbHBIM
JUCKpUMHHAHTOM. ONKCHIBAaTh HA IPUMEPAX METO 3aMEHBI
IIEPEMEHHOM AJIs PELICHNS YPABHECHU.

Haxonuts KOpHM KBaJpaTHBIX YPAaBHEHUN Pa3IMUHBIX BUJOB.




[MpumensaTs Teopemy Buera u oO6paTHyto eif Teopemy.
BrInonHATE pa3inokeHue KBaJpaTHOro TpEXWIeHa Ha
MHOkUTENH. HaxonuTh KOpHU ypaBHEHUH, KOTOPBIE CBOAATCS
K KBajipaTHbIM. COCTaBJIATh KBaJIpaTHbIE YPABHEHUS U
YpaBHEHUS, CBOJAILINECS K KBAJPATHBIM, SIBIISIOIINECS
MaTE€MaTHYECKUMU MOJIEISIMU PEAIbHBIX CUTYaLUM.

Co3natp OaronpusATHBIE YCIOBUSA IS Pa3BUTHS IEHHOCTHBIX
OTHOILICHHM: K 3JJOPOBBIO KaK 3aJI0Ty JOJITOM U AKTUBHOM
JKU3HU YEJIOBEKA, €r0 XOPOIIETr0 HACTPOEHUs U
ONTUMHUCTUYHOTO B3IVIs[a HA MUP; K CEMbE KaK INIaBHOM OIOpe
B JKU3HM YE€JIOBEKA U UCTOYHMKY €r0 CHACThs; K MUPY KaK
[JIaBHOMY MPUHIIUILY YEJI0BEUYECKOI0 OOLIEKNUTHUS, YCIOBHUIO
KpENKOi 1pyKObl, HaJTa)KMBaHHUSI OTHOLIEHUM C KOJJIEraMH 110
pa- 60Te B OyayIlieM U CO3/aHus OJaronpusTHOTO
MUKpOKJIMMATa B CBOE COOCTBEHHOMN CEMbE.

I'eomerpus

I. YeTbip€xyronbHuKH
(224ac) YeTblp€XyroJbHUK
U €ro 3JIEMEHTBHI.
[TapamrenorpaMm.
CaoiicTBa
napajuiesiorpamma.
[Ipu3naku
napajuiesiorpaMmma.
[IpssMOyroIBHUK.

Pom6. KBaapar.

CpenHsist nuHus
TpeyroJyibHuKa. Tpanenus.
IlenTpanpHbIEC U BIUCAaHHBIC
yribl. Briucanueie u
OTIMCAHHBIE
YETBIPEXYTOJIbHUKH.

[TosicHATB, UTO Takoe YeThIPEXYToNbHUK. ONKUCHIBATh
DJIEMEHTBI YETBIPEXYTOJIbHUKA.

Pacnio3HaBath BBINYKIIbIE U HEBBIITYKJIbIE YETBIPEXYTOJIHUKH.
N300paxkaTh 1 HAXOIUTH HA PUCYHKAX YETHIPEXYTOJbHUKU
pa3HBIX BUJIOB U UX AJIEMEHTbL. DOPMYIHPOBATH:
OIIpENENEHUS: MTapaIeIOTPaMMa, BEICOTHI ITapajlIeIorpaMmma;
MPSMOYTOJIbHHUKA, poM0a, KBaJparTa; CpeIHel TMHUU
TPEYroJbHUKA, TpalcCunun, BBICOTHI TPpaIlClivuu, cpegIHeﬁ JIMHUHN
Tpaneuuu; HeHTPAIbHOTO YIJIa OKPYKHOCTH, BIMCAHHOTO YIJia
OKPYXHOCTH; BIIMCAHHOT'O U OITMCAHHOTO YETBIPEXYTOJIbHUKA;
CBOMCTBa: MapajienorpaMmma, npsMoyrojabHuKa, pomoa,
KBaJIpaTa, CPEIHUX JIMHUI TPEYTrOJbHUKA U TPAIlCLUH,
BIIMCAHHOTO YIJIa, BIMCAHHOTO U OMMCAHHOTO
YeTBIPEXYTOJTLHUKA;

IIPU3HAKU: TapajuiesorpaMma, MpsiMOyroJibHUKa, pomOa,
BIIMCAHHOT'O W OIMCAHHOTO YETHIPEXYTOJIbHUKA.

Jloka3bIBaTh: TEOPEMBI O CYMME YIJI0OB YETBIPEXYTOJIBHUKA, O
rpasyCHOM Mepe BIMCAHHOIO YIJIa, O CBOMCTBAX U IMpPH3HAaKaX
napasuiesorpaMmma, npsiMoyrojibHuKa, pom0a, BHUCAHHOTO U
OIIMCAHHOTO YEThIPEXYTOJIbHUKA.

[IpuMeHATh U3y4eHHBIE ONPECIICHMS], CBOMCTBA U IPU3HAKH K
pELICHUIO 3a/1a4.

Co3znaTth 6IaronpusTHBI YCIOBUS JUIS PA3BUTHS COLIMATBLHO
3HAYMMBIX U [IEHHOCTHBIX OTHOLIEHUM: K cBoeMy OTeuecTBy,
cBoeil Manoii u 6ombIIoNi PonuHe kak MecTy, B KOTOPOM Yelo-
BEK BBIPOC U MO3HAJ [IEPBbIE PAIOCTU U HEYJAUH, KOTOpas
3aBelllaHa eMy MpeIkaMy U KOTOPYIO HY)KHO o0eperaTh; K
MPUPOJE KaK HICTOUYHHUKY KU3HHU Ha 3eMJie, OCHOBE CaMOTo €¢
CYILIECTBOBAHUSI, HYKJAIOILIENCS B 3alUTE U IIOCTOSIHHOM
BHUMAHHMH CO CTOPOHBI YEJIOBEKA

II. ITonoGue TpeyroJbHUKOB
(16 gac)

Teopema daneca. Teopema
O NMPONOPLIMOHATIBHBIX
OTpE3Kax.

[ToytoOHBIE TPEYTONBHUKH.
[TepBsIii Mpu3HAK MO100US
TPEYroJIbHUKOB. BTopoit u
TPETUil MPU3HAKH 1101001
TPEYrOJIbHUKOB.

DopMynHupoBaTh:

olpeieieHne MoA0OHBIX TPEYT0OIbHUKOB; CBOMCTBA: MEMaH
TPEYroJibHUKa, OUCCEKTPHUCHI TPEYTOJIbHUKA, TIEPECEKAIOLTUXCS
XOpA, KacaTeIbHON U CEKYILEH;

NPU3HAKY TOJO0US TPEYT OJIbHUKOB.

Jloka3bIBaTh:

Teopemsl: Dasneca, 0 MPONOPLUOHAIBHBIX OTPE3KaX, O
CBOMCTBaX Me/IMaH TPEYTOJIbHUKA, OUCCEKTPUCHI
TPEYrOJIbHUKA,

CBOMCTBA: MEPECEKAIOLIUXCS XOP, KACATEIBHOU U CEKYIIEH;
IPU3HAKKA TOJ00HS TPEYT OJIbHUKOB.




[IpuMeHAT, U3ydEeHHBIE ONPEIEICHUS, CBOMCTBA U IIPU3HAKU K
pELLIEHUIO 3a/1a4.

Co3natp 6aronpusATHBIE YCIOBHS Ul Pa3BUTHS COLIMATIBHO
3HAUYUMBIX U LICHHOCTHBIX OTHOLLIEHUI: K OKPYKaIOIIUM JHOASIM
Kak 0e3- yCIOBHOM U aOCOIIOTHOI LIEHHOCTH, KaK
PaBHOIPABHBIM COLUAIbHBIM IAPTHEPAM, C KOTOPBIMU
HE00X0IMMO BBICTPauBaTh JOOpOKeIaTeTbHbIC U
B3alMOIIOIJIEPKUBAIOIIME OTHOILIEHNUS, JAIOLINE YETIOBEKY
panocTh OOIIEHMS] ¥ IO3BOJIAIOLINE U30eraTh YyBCTBA
0JINHOYECTBA; K 3HAHUSAM KaK MHTEJUIEKTYaJIbHOMY pecypcy,
obecrneuynBaronieMy Oyayliee 4YelloBeKa, KaK pe3yibTaTy
KpPONOTJIMBOIO, HO YBJIEKATEIBHOTO

y4eOHOTO Tpy/Ja.

[II. Pemenne
MPSIMOYTOJIbHBIX
TpeyrojpHUKOB (14 yac)
Merpuueckue
COOTHOIICHHUS.

B MIPSIMOYTOJIbHOM
TpeyroibHuke. Teopema
[Mudaropa.
Tpuronomerpuueckue
(GYHKIMH OCTPOTro yria
MPSIMOYT OJIbHOTO
TPEYroJbHUKA.
Pemenne npsamMoyroiabHbIX
TPEYrOJIbHUKOB.

DopMyIHpOBaATH:

OTIpEJIeNIEHUs: CHHYCa, KOCUHYCAa, TAHI'€HCA, KOTaHT€HCa
OCTpOTO yrjia MpSMOYroJIbHOTO TPEYroJIbHUKA,

CBOMCTBA: BBIpAXKAIOIIME METPUYECKUE COOTHOLICHHUSI B
IPSIMOYTOJIBHOM TPEYTrOJIbHUKE U COOTHOIIEHUS MEXY
CTOPOHAMHU U 3HAaYEHUSIMH TPUTOHOMETPUUECKUX (QYHKIMH B
MPSIMOYTOJIbHOM TPEYT OJIbHUKE.

3anuchIBaTh TPUTOHOMETPUYECKHE (POPMYIIbI, BBIpakaroline
CBS3b MEXKJY TPUTOHOMETPUUECKUMHU (DYHKIUSIMU OJTHOTO U
TOTO K€ OCTPOTO yIJa.

PemaTth npssMOyroJibHbIE TPEYT OIbHUKH.

Jloka3wpIBaTh:

TEOPEMY O METPUYECKUX COOTHOIIECHUAX B NPSAMOYTOJIbHOM
TpeyrojibHuke, Teopemy Iludaropa;

(opMyIIbl, CBS3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
OJIHOTO M TOTO K€ OCTPOTO yria.

BBIBOIUTE OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO U
3HA4YCHMS CHHYCA, KOCHHYCa, TAHT'€HCA U KOTAHI'€HCA Ul YTJI0B
30°, 45°, 60°.

[TprMeHATh N3ydeHHbIE ONPEeNICHHs, TEOPEMbI U (OPMYIIBI K
PELICHUIO 3aa4.

Co3nath 6aronpusATHBIE YCIOBUS Ul Pa3BUTHSI COLIMATIBHO
3HAYMMBIX U [ICHHOCTHBIX OTHOLLIEHUI: K MUPY KaK INIABHOMY
IPUHIUILY YeJI0OBEYECKOTO OOIIEXKUTHS, YCIOBUIO KPETIKOH
Jpy*Obl, HaTa)KUBAHUS OTHOILIEHUH ¢ KoJulera- MU 1o paboTe B
OyayieM U co3fanus 61aro- NpUATHOIO MUKPOK/INMAaTa B
CBOEH COOCTBEHHOM CeMbe; K 3HAHUAM Kak
UHTEJUIEKTyalbHOMY pecypcy, o0ecreunBaronemMy oynyuiee
YeJI0BEKA, KaK pe3yJbTaTy KPOIOTIMBOIO, HO YBJIEKATEIBHOIO
yueOHOro TpyJa.

IV. MHOroyrojbHuKH.
[Inomans MHOrOyroJIbHUKA
(10 gac)

MuoroyronsHuku. [Ionarue
IJIOLIaId MHOTOYTOJIbHUKA.
[Inomans NpsAMOYroabHUKA.
[Tnomans
napajuiesiorpamma.
[Inomans TpeyroapHuKa.
[Inomanp Tpaneuuu.
IToBTOpEeHue n
cucreMaTu3anus y4eoHoro
Marepuana (8 gac)

[ToscHATB, 4TO TaKO€ IUIOIIAAb MHOIOYT OJIbHUKA.

OnuceIBaTh MHOTOYTIOJIBHUK, €70 3JIEMEHTHI; BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOYTOJIBHUKHU.

N3006paxaTh 1 HaXOAUTh HA PUCYHKAX MHOTOYTOJIbHUK U €T0
3JIEMEHTBI; MHOTOYTI'OJIBHUK, BIIUCAHHBIN B OKPYKHOCTb, U
MHOT'OYTOJIbHUK, OIMCAHHBIN OKOJIO OKPY>KHOCTH.
DopMyIHpOBaTH:

OIIPENIEIICHUs: BIIMCAHHOI'O U ONIMCAHHOIO MHOT'OYT'OJIBHUKA,
IO MHOTOYI'OJIbHUKA, PABHOBEIUKUX MHOTOYTOJIbHUKOB;
OCHOBHBIE€ CBOMCTBA IUIOLIAAX MHOTOYT OJIbHUKA. /[0Ka3bIBaTh:
TEOPEMBI O CYMME YIJIOB BBIITYKJIOTO N-YTOJIbHUKA, IUIOLIAAN
IIPSIMOYTOJIBHUKA, TUIOLIAAN TPEYTrOJIbHUKA, IIOIAIN
Tpaneuuu.

[TpuMeHsTh U3ydeHHBIE OTIpeIeNIEHUs], TEOPEMBI U (POPMYIIBI K




pEIIeHUIO 3a/1a4.
Co3natp 6aronpUsATHBIE YCIOBHS Ul Pa3BUTHS COLIMATIBHO
3HAYMMBIX U IIEHHOCTHBIX OTHOIICHUI: K MUPY KaK TJTaBHOMY
NPUHIUITY YEI0BEYECKOTO OOIIEKUTHS, YCIOBHIO KPETIKOH
Jpy>XObl, HaJTa)KUBAaHUS OTHOILIEHUH ¢ KoJuleraMu o padore B
OyayiieM U co3anus OJaronpusTHOIO MUKPOKJIMMATa B CBOEH
COOCTBEHHOH CeMbe; K 3HAHUSAM KaK UHTEIICKTYaTbHOMY
pecypcy, obecrieunBaromemMy Oyayiiee 4esioBeKa, Kak
pe3ysbTaTy KpOIOTIUBOTO, HO YBJIEKAaTEIbHOTO y4eOHOTO

Tpyaa.

BeposTHOCTh 1 cTaTuCTHKA

Kombunatopuka n
BEepOSATHOCTH (17 4acoB)
DneMeHTapHbIE COOBITHSI.
CrnyuaiiHble COOBITHS.
biaronpustcTByromue
aJIeMEHTapHbBIE COOBITHUS.
BepostHOCTH COOBITHIA.
OnbITHI €
PaBHOBO3MOKHBIMHU
AJIeMEHTaPHBIMHU
COOBITHSAMH.
BeposTHOCTE CiydaitHOTO
COOBITHSL.

OcBauBaTh MOHATHUS: JIEMEHTAPHOE COOBITHE, CITy4aitHOE
COOBITHE KaK COBOKYITHOCTh OJIaronpHsITCTBYIOIIUX
3JIEMEHTapHBIX COOBITUH, pAaBHOBO3MOKHBIE 3JIEMEHTAapHbIE
coObITHs. Pemarh 3a1auu Ha BBIYMCIIEHUE BEPOSTHOCTEN
COOBITHI 110 BEPOSTHOCTSAM JIEMEHTaPHBIX COOBITUI
CIIy4aiiHOTO OIIBITA.

Pemath 3a1aun Ha BbIYKMCIIEHUE BEPOSTHOCTEN COOBITUI B
OTIBITaX C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.
OcBauBath MOHATHS: KOMOMHATOPHOE MPABUIIO YMHOKEHUS,
Pemrats 3a1aun Ha nepednciIieHHe yIOPSI0YEHHBIX NIap, TPOEK,
MIEPEYHCIICHHE NIEPECTAHOBOK U COYETAHUM DJIEMEHTOB
Pa3IUYHBIX MHOYKECTB

9 xiacc

Anrebpa

I. HepaBenctna (26 gac)
UucnoBble HEpABEHCTBA.
OcHoOBHBIE CBOICTBa
YHCIIOBBIX HEPABEHCTB.

CnoxeHue M yMHOMKEHHE
YHUCIIOBBIX HEPaBEHCTB.
OueHuBaHue 3HAYEHUS
BBIPAKEHUS.

HepaBenctBa ¢ onHOH
MepPEMEHHOM. Pemienue
HEPaBEHCTB c OJHOM
TIEPEMEHHOM. Yucnossie
MIPOMEXYTKH.

Cucremsl JIMHEUHBIX
HEPaBEHCTB c OJHOM
TIEPEMEHHOM.

PacriozHaBaTe M IpHUBOAWTH NPUMEPHI YHMCIOBBIX HEPABEHCTB,
HEPABEHCTB C IEPEMEHHBIMH, JIMHEHHBIX HEPABEHCTB C OJHOU
MEPEMEHHOM, IBOMHBIX HEPABEHCTB.

DopMyIUpPOBATh:

OIIPEICIICHUS: CPABHEHUS [IBYX YHMCEIl, PEILICHNs HEPABEHCTBA C
OJIHOM TIEPEMEHHOM, PaBHOCHJIBHBIX HEPABEHCTB, PEIICHHUS
CHCTEMBbl HEpPaBEHCTB C OJHOW IEepeMEeHHOW, o0aacTu
OTIPEJCIICHUS BBIPAXKECHMUS;

CBOJMCTBA YHUCJIOBBIX HEPABEHCTB, CIIO)KCHHA U YMHOYKEHUS
YHUCIIOBBIX HEpPaBEHCTB JlOKa3bIBaTh: CBOMCTBA YHCIOBBIX
HEPABEHCTB, TEOPEMBI O CIOKEHUU U YMHOYKEHUU YHCIIOBBIX
HEPABEHCTB.

Pemarte nMHeElHbIE HEpaBEHCTBA. 3alUCHIBATE  PELICHMS
HEPAaBEHCTB M HX CUCTEM B BHUJE YHCIOBBIX IHPOMEKYTKOB,
00BbeIMHEeHNS, NTePEeCeUYEHUsI YMCIOBbIX IPOMEXYTKOB. Pemars
CUCTEMY HEpPaBEHCTB C OJHOW mnepeMeHHOW. OleHHUBaThH
3Ha4YeHue BelpakeHus. M300pakaTb Ha KOOPIAMHATHOW MPSIMOii
3a/laHHbIE HEPABEHCTBAMHM YU CJIOBBIE IPOMEKYTKH.

Co3nath OnaronpusTHBl YCIOBHUS Ul Pa3BUTHA COLMAIBHO
3HAUYMMBIX U LEHHOCTHBIX OTHOIIEHHH: K cBoeMy OTeuecTBy,
cBoeil Manol u Oonbmiolr PoanHe Kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC U TO3HAJ NIEPBBIE PANOCTU U HEYa4u, KOTOpas
3aBelaHa €My MpeJKaMUu M KOTOpYI HYXHO oOeperarb; K
IIPUPOJIE KaK MCTOYHMKY >KM3HU Ha 3€Mile, OCHOBE CaMOro €e
CYILLECTBOBAHUS, HY)KJAIOLIENCS B 3aLIUTE U IIOCTOSTHHOM
BHMMAaHHUU CO CTOPOHBI YEJIOBEKA.

II. KBagparuunas GyHKIuS
(35 4gacos)

IloBTOpEHUE U pacmupeHue
CBEJICHUH 0 QYHKITHH

OnuceiBaTh MIOHATHE byHKIIH KaK IIpaBuUIIa,
YCTaHABJIUBAIOILETO CBA3b MEXAY JJIEMEHTAMU JABYX MHOXKECTB.
DopMyIHpOBaTH:

OIIPENIETICHUS: HYJIS ¢byHKIMY; IIPOMEKYTKOB




CaoiicTBa (hyHKIUHU

Kak moctpouts rpadux
dynkiun y = kf(x),

€CIi  M3BECTEH  Tpaduk
byHKITIH

y = f(x)

Kak moctpouts rpaduku
yskiumi y = f(x)

+Db

ny = fix + a), ecimu
U3BeCTEeH Ipaduk QyHKUUU
y =1(x)

KBangparnunas ¢yHknus, eé
rpaduk 1 cBOMCTBA

Pemenne KBaJpaTHBIX
HEpPABEHCTB Cucremsl
YpaBHEHUU c JIByMSI
IIEPEMEHHBIMU

Pemrenne 3amad ¢ MoMOIIBIO
CUCTEM YPaBHEHMI BTOPOU
CTEIICHU

3HAKOMOCTOSIHCTBA ~ (pyHKUMH;  (YHKIMH,  BO3PACTAOLICH
(yObIBaromiell) Ha MHOXKECTBE; KBaApPAaTUYHON (QyHKIMH;
KBaJ[paTHOTO HEPAaBEHCTBA; CBOMCTBA KBAAPATUYHON (PYHKIIUH;

npaBuia MOCTPOeHHs TpaduKoB (GYHKIMHA C T1O- MOIIBIO
npeoOpazoBanuii Buga f(x) — f(x)+a; f(x) — f(x + a); f(x) —
Kf(x).

Crpouth rpaduku QyHKIMNA C TMOMOIIBIO Tpe- oOpa3oBaHMA
Buja f(x) — f(x) + a;

f(x) — f(x + a); f(x) — kf(x).

Crpouts rpaduk xkBaaparnyHodt ¢yHkuuu. [lo rpaduky
KBaJpaTHYHON (DYHKIIMU ONUCHIBATH €€ CBOMCTBA.

OnuceiBaTh CXeMaTU4YHOE  pAaCHOJI0XKEHUE  Mapadoibl
OTHOCHUTEJIBHO OCH a0CIMCC B 3aBUCHMOCTH OT 3HaKa CTapIIero
KodppuueHTa U JUCKPUMHHAHTa  COOTBETCTBYIOLIETO
KBaJpaTHOI'O TPEXWICHA.

Pemate  KkBajgpaTHblE  HEpPAaBEHCTBA, HCIOJB3YS  CXEMY

pacIoIOKEHUs MapadoIIbl OTHOCUTEIBHO OCH abCIucCC.

OnuceiBath TpaUyecKhii METOJ pelIeHHUs] CHCTEMBI JBYX
ypaBHeHI/Iﬁ C AByMs NEPEMCHHBLIMH, MCTOA INOACTAHOBKHU U
METOJ CIIO)KEHMS I PELICHHs] CHCTEMBI JBYX YPaBHEHHU C

JIBYMsI TIEPEMEHHBIMH, OJIHO W3 KOTOPBIX HE SBISETCS
JIMHENHBIM.
Pemate TekcTOBBIE 3alaud, B KOTOPBIX CHCTEMA JBYX

YpaBHEHUH C IByMsI IEPEMEHHBIMU SIBIISIETCS MAaTEMaTUUYECKOMN
MOJICNIBIO  peallbHOTO  Tpollecca, W WHTEPIPETHPOBATH
pPe3yJIbTAT PEIICHUS CUCTEMBI.

Co3nath OJIATONIPUATHBIC YCIOBHUS JUIS PA3BUTHS COIMAIBHO
3HAYUMBIX U [IEHHOCTHBIX OTHOIICHHI: K OKPY)KAIOIIMM JIFOIIM
KaKk  Oe3yciloBHOM ®  aOCONIOTHOM  IIEHHOCTH,  Kak
PaBHONPABHBIM  COIMAJIGHBIM  MAapTHEpaM, ¢ KOTOPBIMHU
HE00X0 MO BBICTpauBaTh JI0OporKenaTeTbHbIe u
B3aMMOIIO/IJICP)KUBAIOIINE OTHOIICHHUS, JAIONIUE YeJIOBEKY
pamocTh OOMEHHS W TO3BOJIAIONIME UW30erath 4yBCTBA
OJIMHOYECTBA; K 3HAHUSAM KaK HHTEIUICKTyaJIbHOMY Pecypcy,
oOecrieunBaronieMy Oyayliee dYeloBeKa, KaK pe3yibTaTy
KPOTIOTJIMBOIO, HO YBJIEKATEIBHOTO Y4eOHOTO Tpy/Ia.

III. Yucna m BBIYMUCICHUS.
JlelictBurenbHbie yncna (13

4acoB)

Maremaruueckoe
MO/JIETUPOBAHHUE.
IIponienTHBIE pacué€Thl.
PaunonaneHbie qyucia,
WppalMOHAIBHBIE  YHCIIA,
KOHEYHbIE U OECKOHEUHBIE
JNECATUYHBIE Ipoou.
MHoOxecTBO
JNENCTBUTEIBHBIX YUCEIL;

JNEVCTBUTENBHBIE YHCIIA KaK
OeCKOHEUHbIE JIeCTUYHBIE
IpooH. Bzaumno
OJIHO3HAYHOE COOTBETCTBUE
MEXAY MHOKECTBOM
JNEUCTBUTENBHBIX YHUCEN H
MHO>KECTBOM TOYEK
KOOPAMHATHOU IPSAMON.
CpaBHeHue

[TpuBOANTE PUMEPHI:

MaTeMaTHYECKUX MOJENEH peajbHbIX CUTyalUid; MPUKIAIHBIX
3aa4; NpUOMMKEHHBIX BEJMYMH. Pa3BUBaTh NpeacTaBiieHUs O
yuciaax: OT MHOXKECTBA HATypalbHBIX YMCEN J0 MHOXKECTBa
JIeWCTBUTENIbHBIX YUCE]I.

O3zHakoMuThCSA c BO3MO>KHOCTBIO HpeACTaBIECHUS
JIWCTBUTENIHOTO YMCiIa KaKk OECKOHEUYHOM AeCATUUHOM Ipoowu,
OPUMEHATh JAECATHYHBIE MPHOMMKEHUS pALUMOHAIBHBIX U
MPPALMOHAIIBHBIX YHCE.

N300paxxars AeWCTBUTEIbHBIE YHCIA TOUYKAMHU KOOPAWHATHOM
IPSIMOM.

3anuceIBaTh, CPAaBHUBATH W YNOPSAJOYMBATH JEHCTBUTEIIBHBIC
4HCla.

BoinonHATe, coderas yYCTHbIE U IHMCBMEHHBIE IPUEMBI,
apupMeTHuecKrue JACHCTBUS C pPAlMOHAJIBHBIMH YHCIIAMHU;
HaxXOJWTh 3HAUEHUS CTENEHEH C LENbIMH I0Ka3aTelsIMU U
KOpDHEW; BBIYMCIATH 3HAYEHMSI UYUCIIOBBIX  BBIPAXKEHUI.
[lonmyunTe mnpencraBieHME O 3HAYUMOCTH JEMCTBUTEIBHBIX
4HCell B IPAKTHUUECKOH EATEIbHOCTH YEI0BEKa.
AHanM3UpoOBaTh U JIENATh BBIBOJBI O TOYHOCTH MPHOIMKEHUS
JIEMCTBUTENILHOTO YMCIIA NIPU PEIICHNH 3ajau.




JNCUCTBUTENBHBIX  YHCElI,
apudmeTnueckue IeHCTBUS
c JIEACTBUTEIbHBIMU
YHCIaMU.

[Tpubnmxénnoe 3HaYCHHE
BEJIMYUHBI, TOYHOCTh
MPUOITMKCHHS.

Oxpyriienue YHUCEIL.
[Ipuknnaka u OLICHKA

PEe3yJAbTaTOB BHIYMCICHUIA

OkpyrniaTh JEUCTBUTENBHBIE 4YHCIA, BBINOJHATH IPUKUIKY
pe3yJibTata  BBIYMCJIEHUW, OLEHKY 3HAYEHUW  YHCIIOBBIX
BBIPAKCHUM.

3HAKOMMUTbCA C HUCTOpUEN pa3BuTus MaremaTuku Co3naTh
OnaronpusATHBIC YCIOBUS JUISL PA3BUTHUSA COLMAIBHO 3HAYMMBIX
Y LICHHOCTHBIX OT- HOLIEHUI: K MUPY KaK IJJaBHOMY NPUHIUIY
YeJI0OBEUECKOT0 OOLICKUTHS, YCIOBHIO KPETKOW JIPYKOBHI,
HAJIAKMBAaHUSA OTHOLIEHUH C Kojulera- MM 10 pabore B
Oyaymem u co3fgaHusi Ojaro- HPUATHOTO MHUKPOKIMMATa B
CBOEI COOCTBEHHOM CEMbE; K 3HAHUSAM KaK MHTEIJIEKTYaJIbHOMY

pecypcy, obecneunBaronieMy — Oymymiee  4YeloBeKa, Kak
pe3yibTaTy KpONOTIMBOIO, HO YBJIEKATE€JIbHOTO Y4eOHOTO
TpyAa.
IV. Yucnossle | [IpuBoauTe npHUMeEphl:  MOCIENOBATEIBHOCTEH; YHUCIIOBBIX
MOCJIEI0BATENbHOCTH (26 | MOCIEeOBAaTENIbHOCTEH, B YAaCTHOCTH apU(PMETHYecKOou U
qac) reOMETPUYECKON porpeccui; UCMOJIb30BaHUS
Yucnossle IIOCJIEIOBATEILHOCTEN B pEaJbHOM KU3HM; 3aJa4, B KOTOPBIX
MIOCJIEI0BATEIbHOCTH. paccMaTpuBalOTCS CyMMbI ¢ OECKOHEUHBIM YHCIIOM CIIaraeMblX.
Apudmernueckas OnuceIBaTh: MIOHSATHE MIOCJIEI0OBATEIBbHOCTH, YIeHA
Mporpeccusi. MOCJIE0BATENILHOCTH, CIIOCOOBI 331aHU [TOCIIEI0BATEIHHOCTH.
CymMma n mepBbIX WIEHOB | BHIYMCHATH 4ieHBI MOCIEN0BATEIBHOCTH, 3aJaHHON (OpMYIIoit
apudmernyeckoit N-TO 4ieHa W PEKYPPEHTHO.
MPOTPECCUN. DopMyIUpPOBATh:
I'eomerpuueckas onpeneneHus: apuMeTudeckoi MpoTrpeccuu, reOMeTPUIECKOM
Mporpeccusi. MIporpeccuy;
CymMMa n mepBBIX YICHOB | CBOMCTBA UJICHOB TE€OMETPUYECKOH W  apu(METHUECKOU
reoMeTpUUYECKO MPOTPECCUH.
IIPOTPECCHUHN. 3agaBaTh apu(METHUECKYI0O M TI'€OMETPUYECKYIO IPOrpeccuu
Cymma OCCKOHEYHOU | peKyppPEHTHO.
TrE€OMETPUYECKON 3anuchlBaTh U MOSICHATH  (OopMyibl  OOLIEro  4JeHa

MPOTPECCUH, Y KOTOPOH | q |
<l

[ToBTOpEeHUE u
cucreMarusanus y4eOHOro
Marepuana (10 gac)

apuMETUYECKONU U TEOMETPUUECKON TTPOTPECCHIA.

3anuchIBaTh U 10Ka3bIBaTh: (OPMYJIBI CYMMBI N MEPBBIX YICHOB
apuMeTUYeCcKoil U TeoOMEeTPUUYECKOIl Mporpeccuit; GopMyIbl,
BBIP@XKAIOUIME  CBOWCTBA  WICHOB  apudmMeTrudyeckol
reOMETPUYECKOM MTPOTrPECCHil.

Boruncnsate cyMmMy 6€CKOHEYHOM reOMEeTPUUECKO MPOorpeccu,
y kotopoir | q | < 1. IlpeacraBisate OeCKOHEYHBIC
nepuoIuecKue Ipoou B BHJIe OOBIKHOBEHHBIX.

Coznmath OyaronpusiTHbIe YCIOBUS Ui Pa3BUTHS COLMAIBLHO
3HAYUMBIX U, IEHHOCTHBIX OT- HOIICHUHN: K MUPY KaK IIaBHOMY
IOPUHIIMITY YEJIOBEYECKOTO OOIIEKUTHS, YCIOBHIO KpPEMKOU
IpyKObI, HaJTa)KUBaHUS OTHOILIEHUH C KOJUIera- Mu 1o padore B
OyaymieM W co3faHusi Oiaro- MPUATHOTO MHUKPOKJIMMATa B
CBOEI COOCTBEHHOH CEMbE; K 3HAHUSAM KaK HHTEIUIEKTYyaTbHOMY

pecypcy, obecmeunBaronieMy Oyayiiee 4YelnoBeka, Kak
pe3yinbTaTy KpOMOTIMBOIO, HO YBJIEKAaTEIBHOTO Yy4eOHOTo
TpyAa.
I'eomerpus
I. Pemenne tpeyronbHukoB | OpMynupoOBaTh:

(17 gac)

CuHyc, KOCUHYC, TaHT'€HC U
KoTaHrec yria ot 0° no
180°.

Teopema KOCHHYCOB.
Teopema cuHycoB.
Pewrenue TpeyronbHUKOB.
DopMmysl 1Ji HAX0XKACHUS

OTIpeJIeNieHusl: CHHYyca, KOCHHYyca, TaHT€HCa, KOTaHTeHCca yriia
ot 0° mo 180°;

CBOMCTBO CBSI3U JUIMH JUAroHaIeH U CTOPOH MapajuieiorpaMmma.
DopMyIHPOBATH U PA3BACHATH OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO. BBIYHCIATH, 3HAYCHHE TPUTOHOMETPUUYECKOM
GyHKIMM yTIIa 0 3HAYEHUIO OJTHOM M3 €ro 3aJaHHBIX (PYHKIIHA.
DopMyIMpPOBATH U TIOKA3BIBATH TEOPEMBI: CHHYCOB, KOCHHYCOB,
CJICACTBUA U3 TeOpeMBI KOCI/IHYCOB )58 CI/IHYCOB, O IJiouraauv




IUTOLIAN TPEYTOJIbHHUKA.

OIIMCAaHHOT'O MHOT'OYTI'OJIbHUKA.
3anmuceiBaTh M JOKa3bIBaTh (GOPMYJBl Ui HAXOXKICHUS
IJIOIIAAN TPEYroJIbHUKA, PAaJuyCOB BIIMCAHHOW W ONMCAHHOU
OKPYXKHOCTEHN TPEYTrOJIbHUKA.

[IpuMeHsATh U3y4eHHBIE ONPEICTICHHS, TEOPEMbl U (POPMYIIbI K
peLIeHuIO 3a1a4.

Co3narp OnarompusTHBIE YCIOBUS JUIS Pa3BUTHS HEHHOCTHBIX
OTHOLIEHMH: K OKpYXAIOUIUM JIIOAAM Kak Oe3yClIOBHON H
a0COIOTHOW IIEHHOCTH, KaK paBHOIPABHBIM COIMAJIbHBIM
napTHepaM, C  KOTOPBIMH  HEOOXOJMMO  BBICTPaMBaTh
noOpoxenarenbHble ¥ B3aUMONOIEPKUBAIOLINE OTHOLIEHUS,
JAIOIME YEJIOBEKY paJoCTh OOMIEHUS H  IO3BOJISIONINE
n30eratb 4yBCTBa OJMHOYECTBA; K IMPUPOAE KaK HCTOUHHUKY
KU3HM Ha 3emJie, OCHOBE CaMOro €€ CYLIECTBOBaHMUS,
HYKJIAIOIIEHCs B 3aIIUTE U MOCTOSIHHOM BHUMAHUM CO CTOPOHBI
YEJI0BEKA.

IL. [IpaBunbHbIE
MHoToyrojsHukH (10 gac)
[IpaBunbHBIE
MHOTOYI'OJIbHUKH |
CBOWCTBA.

Jnnna OKPYXHOCTH.
[lmomane kpyra.

nux

[TosicHATB, UTO TaKO€ LIEHTP U LIEHTPAJIbHBIN Yo NPaBUIbLHOTO
MHOTOYTOJIbHUKA, CEKTOP M CErMEHT Kpyra.
DopMyIHpOBATH:

oTpe/ieNieHre PaBUILHOTO MHOTOYTIOJIbHUKA;
CBOMCTBAa  MpPaBWJIBHOTO  MHOTOYTOJIbHHKA.
CBOMCTBA MPaBUIbHBIX MHOTOYTOJIbHUKOB.
3anuchiBaTh W PaA3bIACHATH (OPMYIBI JTMHBI OKPYKHOCTH,
IJIOLIAAN Kpyra.

3anuceIBaTh U JOKa3bIBaTh (OPMYJbI JJIUHBI JYTH, MIIOLIAIAH
cekTopa, (GopMyIbl A HAXOXKICHHS PaguycoB BIIMCAHHOM U
OIMUCAHHOM OKPYXHOCTEM MPABUJIBHOTO MHOTOYTOJIbHUKA.
CrpouTs € NOMOLIBIO LUPKYJIs U JIMHEWKU MpPaBUWIbHbBIC
TPEYrOJIbHUK, YETBIPEXYTOJIbHUK, IIECTUYTOJIbHUK.

[TpuMmeHsTh U3ydeHHbIE ONpPECIICHUs, TEOPEMbI U HOPMYIIbI K
peUIeHuIo 3a4au.

Coznath OnaronpusaTHbIE YCIOBHUS IJSl Pa3BUTHS LIEHHOCTHBIX
OTHONIICHMI: K OKpYXKAIOUUM JIOASIM Kak Oe3yClIOBHON H
a0COMIOTHONW IEHHOCTH, KaK paBHOIPABHBIM COIMAIBHBIM
napTHepaM, C  KOTOPbHIMM  HEOOXOJAMMO  BBICTPAaUBATh
noOpoxenareiabHble U B3aMMOIOIICPKUBAIOIINE OTHOILLIEHUS,
JAloIIMe YeJOBEKYy paJoCTh OOIIEHUS U  TO3BOJISIONINE
u30eratb 4yBCTBa OJMHOYECTBA; K MPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emie, OCHOBE CaMOro €€ CyIeCTBOBaHUS,
HYKJIAIOLLIEHCS B 3aIIUTE U MOCTOSIHHOM BHUMAHHUH CO CTOPOHBI
YyeJI0BeKa

JlokasbIBaTh

111 JlexapToBsI
koopauHatsl Ha [lmockocTu
(12 gac)

Paccrosinne mexnay nByms

TOYKaMH C  3aJaHHBIMHU
KOOpJIMHATaMH.
Koopaunats! CEpEINHbI
OTpE3Ka.

VYpaBHeHME ¢burypsi.
YpaBHEHHE  OKpPYXHOCTH.
YpaBHEHHE NIPIMON.
VYrinoBoii KOdpPUIUEHT
IIPSIMOM.

OnuceiBaTh MpAMOYTOJIbHYKO CUCTEMY KOOpAUHAT.

DopMyIUPOBATH: oTpe/eNieHue ypaBHEHUS ¢burypsl,
HEO0OX0IMMO€ U JOCTaTOYHOE YCIOBHUS MapalljieIbHOCTH JIBYX
MPSIMBIX.

3anuchiBaTh M JOKa3bIBaTh (OPMYJBI PACCTOSHUS MEXIY
JIBYMsI TOUYKaMH, KOOPIMHAT CEpEANHBI OTPE3KA.

BbIBOIMTH ypaBHEHHE OKPYKHOCTH, 001IIee YpaBHEHHE MPSMOH,
ypaBHEHHE NPSAMOH ¢ YTJIOBBIM KO3(D(HUITUEHTOM.
Jloka3bplBaTh ~ HEOOXOJMMOE M JIOCTaTOYHOE
HapajIeIbHOCTH JIBYX MPSMBIX.

[IpuMeHsATh U3yYeHHBIE ONpPEICTICHHs, TEOPEMBbI U (GOPMYIIBI K
pELICHUIO 3a4a4.

Co3narp OnaronpusiTHbIE YCIOBUS JUISL Pa3BUTHS HEHHOCTHBIX
OTHOLIEHMM: K 30pOBBIO KakKk 3aJIOTy JOJIOW M aKTUBHOU
JKU3HM  4YEJIOBEKa, €ro  XOPOUIET0  HAacTpOEHHS U
ONTUMMCTUYHOIO B3IUISI/Ia HA MUP; K CEMbE KaK IJJaBHOM orope

yclIOBHE




B JKM3HU YEJIOBEKAa M HMCTOYHUKY €ro CYacCThsl; K MHUPY Kak
[JIaBHOMY MPHUHIIUIY YEJIOBEUECKOrO OOIIEKHUTHS, YCIOBHIO
KpENKO JpyKObl, HaJIAXKMBAHUSI OTHOILIEHUM C KOJIJIEraMH IO
pabore B OymymemM ©  CcO3MaHUS  OJArompUsTHOTO
MUKPOKJIMIMATa B CBOCH COOCTBEHHOH CEMbe

IV. Bektopsr (15 ygac)
[TonsTue BEKTOpa
Koopaunartsl BekTopa
CnoxeHue ¥ BBIUUTAHHE
BekTOpOB [loHsATHE BEKTOpa
Koopaunats! BekTOpa

OnucelBaTh NOHATHS BEKTOPHBIX W CKAISAPHBIX BEJIUYMH.
NnmoctpupoBaTh NOHATHE BEKTOPA. POPMYIUPOBATH:
OTPENENICHUsI: MOAYJIA BEKTOpPAa, KOJUIMHEApHBIX BEKTOPOB,
PaBHBIX BEKTOpPOB, KOOPAMHAT BEKTOpa, CYMMbl BEKTOPOB,
Pa3HOCTH BEKTOPOB, IPOTUBOMOJIOKHBIX BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha 4YHUCIO, CKAJISIPHOTO IMPOU3BEICHUS BEKTOPOB;
CBOMCTBA: pPaBHBIX BEKTOPOB, KOOPJIMHAT PaBHBIX BEKTOPOB,
CIIOEHHSI BEKTOPOB, KOOPAMHAT BEKTOpa CyMMBbI U BEKTOpa
Pa3HOCTH  JIBYX  BEKTOpPOB, KOJUIMHEApHBIX  BEKTOPOB,
YMHOKEHHUSI BEKTOpa Ha YHUCIO, CKaJISPHOIO IPOU3BEACHUS
JBYX BEKTOPOB, MEPHEHIUKYISIPHBIX BEKTOPOB. JloKa3bIBaTh
TEOPEMBI: O HAXOXKJIEHUH KOOpAMHAT BEKTOpa, O KOOPAWHATaX
CYMMBI M Pa3HOCTH BEKTOpPOB, 00 YCIIOBUU KOJUIMHEAPHOCTH
JBYX BEKTOPOB, O HAXOXIEHUM CKaJISPHOTO TPOU3BEICHUS
JIBYX BEKTOPOB, 00 YCIOBUH MEPHEHIUKYISIPHOCTH.

Haxomuts KocHHYC yriia MeXay IByMsI BEKTOPaMH.

[IpumeHsATh U3ydeHHBIE OIpeneIeHHs], TEOpeMbl U (HOPMYIIbI K
peuIeHuto 3a1a4.

Coznath OnaronpusTHBIE YCIOBHS NIl PA3BUTHS LIEHHOCTHBIX
OTHOLIEHMI: K KYJbType KaK JYXOBHOMY OOTarcTBY OOIIecTBa
U BAKHOMY YCIOBHIO OINYIIEHUS YEIOBEKOM IIOJHOTBI
IIPOKUBAEMOU JKH3HHM, KOTOPOE NAKOT €My 4YTEHHE, MY3bIKa,
HCKYCCTBO, T€aTp, TBOPYECKOE CaMO- BBIPDAKEHHUE; K CBOEMY
OreyecTBy, cBOCil Manoi W Oonbiioi PonuHe Kak mecTy, B
KOTOPOM Y€JI0OBEK BBIPOC U MO3HAJ IEPBBIE PAJOCTH U HEYJAuH,
KOTOpasi 3aBellaHa €My MpeJKaMH U KOTOPYIO HYXKHO
obeperarb.

V. I'eomeTpuyeckue
npeobpaszoBanus (14 qacos)
JIBwxeHue (repemMenieHue)

¢urypel.  IlapannenbHbIi
MIEPEHOC

OceBass u  UeHTpaJibHAs
cumMmetpuu. [ToBopoT
T'omoTeTns. ITomoGue
uryp

IToBTOpEHME u

CHCTeMaTH3alus y4eOHOro
Matepuana (7 4acoB)

[TpuBomuTh mnpHuMepsl mpeobOpazoBaHus ¢uryp. OnuceiBaTh
npeobpazoBanus puryp: napajuleNIbHBIM  MepeHoc,

oceBasi CHMMETpHS, LI€H- TpajbHasi CHUMMETPHs, TOBOPOT,
FOMOTETHSI, TOJ00He.

DopMyIUpPOBATH:

OTIpe/eNIeHUsI: NBWO)KCHMS;,  paBHBIX  (uryp;  TOUeK,

CUMMETPHUYHBIX OTHOCHUTEIBHO MPAMOIi; TOUEK, CAMMETPHYHBIX
OTHOCHTEIBHO TOYKH; (PUTYPBI, HUMECIOLICH OCh CHMMETPHH;
Gurypbl, UMEMOLICH IIEHTP CHUMMETPHH; MOJ00HBIX (HUTYD;
CBOWCTBA: JIBMDKCHHUS, MapajyIeIbHOTO IEpPEeHOca, OCEBOM
CUMMETPHH, IICHTPAJIbHONH CUMMETPHUH, IOBOPOTA, TOMOTETHH.
JloKa3bIBaTh TEOPEMBI: O CBOMCTBAX MapauIeIbHOTO MEPEeHOCa,
OCEBOM CHUMMETpHH, IEHTPAIBHOW CHMMETPUH, TOBOPOTA,
rOMOTETHH, 00  OTHOIIGHWUW  IUIOMIAJeH  TOJOOHBIX
TPEYrOJIbHUKOB.

[IpuMeHsATh U3yUYCHHBIC ONPEICICHHS, TEOPEMBI U (HOPMYIIBI K
pEIICHUIO 3a/1a4.

Co3nath OJIarONpUATHBIC YCJIOBUS Ui Pa3BUTHS COIHAIBHO
3HAYMMBIX M IICHHOCTHBIX OT- HOIIICHHI: K MUPY KaK TJIaBHOMY
NPUHIUIY YeJIOBEUECKOTO OOINEKHUTHS, YCIOBHUIO KPENKOH
JPY>KObI, HAJTAXKUBAHUS OTHOIIEHHUH C KOJIJIETa- MU IO paboTe B
OyaymieM W co3JlaHusl Oiaro- MPUATHOTO MHUKPOKIMMAra B
CBOEI COOCTBEHHOM ceMbe; K 3HAHUAM KaK MHTEJUICKTYaIbHOMY
pecypcy, obecrneunBaroniemMy Oyayiiee 4eJoBeKa, Kak




pe3yabTaTy KpOIMOTIMBOTO, HO YBIEKATEIBHOTO Yy4eOHOTO

TpyAa.
BeposTHOCTh 1 cTaTucTHKA
KomOunaropuka u | OcBauBaTh TOHATHS: DBJIEMEHTApHOE COOBITHE, ClydyalHOE
BEPOSITHOCTH (17 yacoB) coObITHE KakK COBOKYITHOCTb OJIaroNpHATCTBYIOIINX
DneMeHTapHble  COOBITHA. | JIEMEHTAPHBIX COOBITHH, PAaBHOBO3MOXKHBIE 3JIEMEHTAPHBIC
Crnyyvaiinble coObITHS. | cOObITHA. Pemare 3amaun Ha BBIYHMCICHHUE BEPOATHOCTEH
biaronpustcTByromue COOBITMMI 1O  BEPOSTHOCTSIM  3JIEMEHTApHBIX  COOBITHUI
JJIEMEHTapHbIE  COOBITHS. | CIy4ailHOTO OIIBITA.
BepostHocTn coObITHii. | PemaTte 3amauum Ha BBIUMCIIEHHE BEPOSITHOCTEH COOBITUH B
OnbIThI C | ompITax C PABHOBO3MOXKHBIMHU 3JIEMEHTapPHBIMH COOBITUSMHU.
PaBHOBO3MOKHBIMU OcBauBaTh TMOHATHS: KOMOMHATOPHOE MPABUJIO YMHOMKEHHS,
3JIEMEHTapPHBIMU yrnopsiioueHHasl 1apa, TpolKa OOBEKTOB, IEPECTaHOBKa,
COOBITHSIMH. dakTopuan uncia, COueTaHue, YUCIO COUYETAaHUM, TPEYrOJIbHUK
BeposatHocTes  ciydaiiHoro | Ilackamsa. Pemate 3amgaum Ha mepedncieHUE YIOPSIOYEHHBIX
COOBITHSL. DneMeHThl | map, TpOeK, IEepPEeYUCICEHHe MEepPecCTaHOBOK M COYETaHWM
KOMOMHATOPHKHU. 3JIEMEHTOB PA3JIMYHBIX MHOXKECTB
KomM6unatopHoe mpaBuio
YMHOKEHUS.
[TepectanoBku. ®akropual.
Coueranus u YHUCIIO
couerannii. TpeyroapHUK
[Tackais. [IpaxkTnueckas
paborta «Bprancnenue
BEPOSTHOCTEMN c
HCIIOJIb30BAHNEM
KOMOMHATOPHBIX (DYHKIIHIA
JIEKTPOHHBIX TAOJIUID)

OcHamenue 00pa3oBaTebHOM AeSITeJIbHOCTH
IlepeyeHb yueOHO-MeTOAUYECKHUX CPEICTB 00yUeHUsI M0 ajredpe

Marematuka. Anrebpa: 7-i kimacc: 6a30BbIii ypoBeHb: yueOuuk/ FO.H. Makapeorues,
H.I'. Munmrok, K.W. Hemkos, C.b. CyBoposa ; ox pen. C.A. TenskoBckoro. — 15-¢ uzn.,
nepepad. Mocksa: [Ipocsemienue, 2023

Marematuka. ['eomerpusi: 7-9-e kiaccel: 0a30BbIi  ypoBeHb: YyueOnux/ JI.C.
AtanacsiH, B.®.byry3oB, C.b. Kagomues — 14-e uza., nepepab. — Mocksa: [IpocBeienu,
2023,

Maremartuka. BeposaTHOCTh 1 cTatucTHKA: 7-9 Kiacca: 6a30BbIN ypPOBEHb: yUEOHUK :
B 2 wuyactax/ W.P. Beicomkuii, M.B. Smenko; mox pen. W.B. fAmenko.- Mockaa:
[Tpoceemenue, 2023.

IIporpammHoe oGecnieyenue

Omneparnonnas cucrema Windows 98/Me(2000/XP)
Tekcrosbiit penakrop MS Word

ITporpamma jyist co3nanust npeseHtaimii MS PowerPoint



IInanupyemMsble pe3yJbTaThl H3y4eHHsI Kypca ajaredpnl B 7-9 kiaccax

B pesynbpTaTe uzydyenus kypca anredpbl yyaniuiicss /-9 kimacca J107KeH:

3HATH/TIOHUMATh

— CYHICCTBO MOHATHUA MAaTCMATUYCCKOI0 J0KA3aTCJIIbCTBA; IPUMCPBI JOKAa3aTCIIbCTB,

— CYILECTBO IIOHATHUSA AJITOPUTMA; IIPUMEPEL aJITOPUTMOB;

— KaK HCHOJIB3YIOTCS MaTeMaTHYecKue (OpPMYIbl, YpaBHEHHS W HEPABEHCTBA; NPUMEPHI HX
MNPUMCHCHUSA JJId PCHICHUSA MATCMATUYCCKUX U MTPAKTHYCCKUX 3a1a4;

— KaK MaTeMaTH4YC€CKHU OIPCACIICHHBLIC q)YHKLII/II/I MOT'YT OIIMCBIBATH PCAJbHBIC 3aBUCHUMOCTH,
IMPUBOJUTH IMIPUMCPBI TAKOTO OITMCAHUSA;

— KaK MOTPeOHOCTH MPAKTHKH MPUBEIH MAaTEMaTHUECKYI0 HAYKy K HEOOXOJAUMOCTH pacIIupeHUs
MOHSTHS YHUCIIA;

— BEPOSITHOCTHBIA XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKpPYKAIOIIEro MHpa; MPUMEPHI
CTAaTUCTUYCCKUX 3aKOHOMepHOCT€ﬁ 1 BBIBOJOB.

AJITEBPA

YMETh

— COCTaBJATh OyKBEHHBbIE BBIPAKEHUS M (OPMYNIBI MO YCIOBHSAM 3a/ay; OCYLIECTBISTH B
BBIPAKCHHUAX U q)OpMYJ'IaX YUCIOBBIC IMOACTAHOBKHW W BBINOJHATE COOTBETCTBYIOIIMEC BBIYHCIICHUA,
OCYILIECTBIISITh MOJCTAaHOBKY OJHOTO BBIPRXKEHHS B JAPYroe; BhIpaXaTb U3 (OpPMYJ OJHY NEPEMEHHYIO
4yepe3 OCTAIBHBIE;

— BBIIIOJIHATH OCHOBHBIC }IeﬁCTBHH CO CTCIICHSMMU C IICJIBIMU ITOKa3aTCIAMHU, C MHOT'OUYJICEHAMH U C
anre6pa1/1qec1<HMH JIpO6$IMI/I; BBITIOJIHATE  PA3JIOKCHUE MHOTOYJICHOB Ha MHOXUTCIIW, BBIIIOIHATH
TOXJCCTBEHHBIE MPEOOPa30BaHUs PAITMOHAIBHBIX BBIPAXKEHUH;

— TNPUMEHATH CBOICTBa apu(METHUYECKHX KBAJIPATHBIX KOpPHEH /s BBIUMCICHUS 3HAUYE€HUN U
peoOpa30BaHUl YUCIOBBIX BBIPAKEHUMN, COJIEpKAIIUX KBAJApaTHbIE KOPHH;

— pemiath JUHEIHbIE, KBaJApaTHbIE YpaBHEHUS U pallMOHANIbHBIE YPAaBHEHUS, CBOJSIINECS K HUM,
CUCTEMBI JABYX JIUHEHHBIX YPAaBHEHUM U HECIIOKHbIC HETMHEITHbIE CUCTEMBI;

— peuniaTh JUHEWHBIE U KBaJAPATHBIE HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX CUCTEMBI;

— pematrbh TEKCTOBblE 3aJayd ainreOpanyeckuM METOJIOM, HWHTEPIPETHUPOBATh IOIY4YECHHBIN
pe3ynbTaT, MPOBOAUTH OTOOP pEeUICHH, UCXO I U3 POPMYIUPOBKH 3a/1a4H;

— W300pakaTh ynciaa TOYKAaMHU Ha KOOPAMHATHOU MPSMOM;

— OMNpeAensaTh KOOPAMHATHI TOYKU IJIOCKOCTH, CTPOUTh TOYKU C 3aJlaHHBIMU KOOPAWHATaAMU;
1300paxaTh MHOXKECTBO PEILICHU JIMHEITHOTO HEPABEHCTRA;

— pacno3HaBaTh apu(pMeTHYEeCKHEe U TEeOMETPUYECKHE TMPOTPEeCcCUH; pellaTh 3aJaud  C
npuMeHeHreM (OpMyIibl OOIIETo YiIeHa U CYMMBbl HECKOJIBKUX MEPBIX YWICHOB;

— HaXOJUTh 3HaueHUs (QYHKUUH, 3aJaHHON dopMyinoi, Tabnuie, rpaguKkoM MO ee apryMeHTy;
HaXOJHUTh 3HAYEHHE apryMEeHTa M0 3HaYeHUI0 (YyHKIUH, 3aJaHHOHN rpaduKoM WK TaOIuIe;

— OIpeAensaTh CBOWCTBA (PYHKUUU MO €€ rpauKy; NpUMEHSTh I'paduyeckue MpeacTaBIeHus Mpu
pElIeHUH ypaBHEHUH, CUCTEM, HEPABEHCTB;

— OIHUCHIBaTh CBOMCTBA U3YYEHHBIX (PYHKIIHH, CTPOUTH UX IpaduKH;

WCIO0JIb30BaTh MPHOOPETEHHBIE 3HAHUS U YMEHHSI B MPAKTUYECKON JIEATEILHOCTH U TIOBCEIHEBHOM
KU3ZHU JJIS:

— BBINOJHEHUS pPAacyeToB MO (QopmynaM, cCOCTaBlIeHUS (POPMYJ, BBIPAKAIOIIUX 3aBUCHUMOCTH
MEXIY pealbHbIMU BEIMUYMHAMU; HAXOKICHUS HYKHOU (POPMYIIBI B CIPaBOYHBIX MaTepHanax;

— MOJEIMPOBAaHUSl MPAKTHUYECKUX CHUTyallud M HCCIEIOBAHMM TMOCTPOCHHBIX MOJENEH ¢
MCIOJIb30BaHMEM amlmnapara anreOpsl;

— OMHCaHUS 3aBUCUMOCTEH MeXAy (PU3NYECKUMHU BEIMYMHAMH COOTBETCTBYIOIIMMH (hopMyrnamMu
MIPU UCCJIEI0OBAHUH HECIOXKHBIX MPAKTUUECKUX CUTYalIUN;

— HMHTepHpeTanuu rpaduKoB peaabHbIX 3aBUCUMOCTEN MEXIy BEIUYUHAMU;

BJIEMEHTBI JIOTUKHU, KOMBUHATOPUKU,CTATUCTUKNU U TEOPMH BEPOSITHOCTE

YMETh

— TPOBOJUTH HECJIOXKHBIE I0KA3aTeNIbCTBA, MOJyYaTh MPOCTEUIINE CIIEICTBUS U3 U3BECTHBIX WUIIU
paHee MOJYyYEHHBIX YTBEPKICHUH, OLEHUBATH JIOTUUECKYIO MPABUIBHOCTh PACCYXKACHHUH, UCIONIb30BAThH
MIPUMEPHI ISl WIUTIOCTPALIUUA U KOHTPIIPUMEPHI Il OIPOBEPKEHUS YTBEPKICHUI;

— W3BIEKaTh WH(MOpPMANMIO, TMPEACTaBIEHHYI0O B TaOmuIax, Ha [auarpammax, rpadukax;
COCTaBIIAThH TAOJIUIIBI, CTPOUTH JTUArPaAMMBbI U TpadUKu;

— pemarh KOMOWHATOPHBIC 3aJIa4H IMYTEM CHCTEMAaTHYEeCKOro mepedopa BO3MOMKHBIX BAPHAHTOB,
BBIYUCIIATE CPCAHUC 3HAYCHUA PC3YJIbTATOB HBMCpeHHﬁ;



— HaxOJUThb 4YaCTOTy C06LITI/I$I, HCIIOJIb3YA coOCTBEHHEIE H8.6JIIOI[€HI/IH U T'OTOBBLIC CTATUCTUYCCKUC

JTaHHEIE;

HCIIOJIb30BAaTh HpI/I06peT€HHBI€ 3HAHUA U YMCHHUS B Hp&KTH‘ICCKOfI JACATCIIBHOCTH U HOBCGHHGBHOﬁ

KHU3HH JJI:

— BBICTpAaUBaHUA apryMEHTALMU TPH JI0Ka3aTeabCTBE (B OpME MOHOJIOTA U JIHAJIOTa);

— pacno3HaBaHUs JOTMUECKU HEKOPPEKTHBIX pacCyKICHMI;

— 3aIUCH MaTEMaTUYECKUX YTBEPXKACHUN, JOKA3aTENbCTB;

— aHaJu3a pealbHbIX YHUCIIOBBIX JaHHBIX, IPEICTABICHHBIX B BUJIE AMAarpaMmm, rpadukos, TabIuL;
— pemieHus TMPaKTHYECKUX 3a7ady B TOBCEAHEBHOW W TPO(ECCHOHATBHOW NESTEIBHOCTH C

WCIIOJIb30BAHUEM JICUCTBUM C YMCIaMu, IPOLIEHTOB, JJIMH, TUIOMIACH, 00bEeMOB, BPEMEHH, CKOPOCTH;

— pemeHUs y4eOHBIX M MPAKTUYECKUX 3aj7ad, TPeOYIOMMX CHCTEMaTHYecKoro mnepedopa

BApUAHTOB;

— IIOHHMMaHUus CTaTUCTUYCCKHUX YTBCp)KIleHI/If/'I.

IInanupyemMble pe3yJbTaThl H3y4eHHSI Kypca reoMeTpuu B 7-9 kiaccax

Harnsannas reomerpusi.
Buinycknux nayuumces:

1) pacnio3HaBaTh Ha 4YeEpTEXkKaX, PHUCYHKAX, MOJCISIX H B OKPYKAIOIIEM MHUpPE IUIOCKHE |
MIPOCTPAHCTBEHHbIE T€OMETPHUECKUE (UTYPBHI;

2) pacrno3HaBaTh pa3BEPTKU Ky0a, MPSIMOYrOJbHOTO TapauleNienuiea, MPaBUIbHOW MMHPAMUIbI,
HWINHIPA U KOHYCA;

3) ompenenATh MO JMHEHHBIM pa3MepaM pa3BEPTKU (GUTYpHI JMHEHHBIC pa3Mepbl caMoil GUTypsl U
Hao000poT;

4) BBIYUCIIATH 00BEM MPAMOYTOIBHOTO MApAJIIS/ICITHIIS/IA.
Buvinyckuux nonyuum 603mMoxiCHOCMb.!

5) BeMHCIATE O00BEMBI  NPOCTPAHCTBEHHBIX TIEOMETPUYECKUX  (UTYp,  COCTaBICHHBIX U3
IIPSIMOYTOJIBHBIX ITapaJIICIICIIAIIE OB,

6) yrayOuTh U pa3BHUTh NPEICTABICHHUS O MPOCTPAHCTBEHHBIX FTEOMETPHUYECKUX (PUTYpax;

7) TPUMEHSTH MOHATHE Pa3BEPTKU VIS BBIMOJIHEHHS IPAKTHYECKUX PacYETOB.
['eomerpuueckue Gurypsl.
Buinyckuux nayuumes:

1) mosb30BaThCS A3BIKOM T'€OMETPHH LISl OIIMCAHUS [IPEJAMETOB OKPYKAIOLIET0 MUPa U X B3aUMHOT'O
PacCIOJIOKEHUS;
2) pacrio3HaBaTh M H300pakaTh Ha 4YEPTeXKAxX M PHCYHKAX TIEOMETpUYECKUE (QUIYphl U HX
KOH(UTYpALINH;

3)

4)
5)
6)
7)
8)
9)
10)
11)

12)

HAXOJUTh 3HAYCHUS JJIUH JTUHEHHBIX 3JIEMEHTOB (PUIYyp U X OTHOLIEHUS, TPAJYyCHYIO MEpPY YIJIOB
ot 0 no 180°, mpuMeHsisi onpe/ieieHus, CBOMCTBA M MIPU3HAKK (DUTYP U UX DJIEMEHTOB, OTHOIICHUS
¢buryp (paBeHCTBO, 1101001e, CHMMETPHUH, IOBOPOT, MapajlieIbHbBIN MePEHOC);

OTIEpUPOBATH C HAYAJbHBIMH MOHATUSIMH TPUTOHOMETPUU U BBITIOJIHATEH 3JIEMEHTAPHBIE OTepaIlluu
HaJ QYHKUIUSIMH YTIIOB;

pemarh 3aJaud Ha J0Ka3aTelIbCTBO, OMHUPAasCh HAa W3y4eHHbIC CBOMCTBAa (UIyp U OTHOILIECHUUN
MEXAYy HUMH U MPUMEHSISI U3yYeHHbIE METOIbI JOKA3aTeNIbCTB;

pelath HECHOXKHBIE 3a7auyd Ha IMOCTPOCHHE, MPHUMEHsS OCHOBHBIE AITOPUTMBI MOCTPOCHHS C
MTOMOIIBIO HUPKYJISL U TUHEUKH;

peuaTh NpocTenine IIaHUMETPUIECKUE 3a]Ja4l B IPOCTPAHCTBE.

Buinycxknux nonyuum 603modcHocms.

OBJIAJIETh METOIAMH PEIICHUSI 3a/1a4 Ha BBIUUCIEHUS U JOKA3aTeIbCTBA: METOJIOM OT MPOTUBHOTO,
METO/IOM MOJ00us, METOJ0M Tepedopa BapHAHTOB H METOI0M T'€OMETPUUYECKUX MECT TOUCK;
MPHOOPECTH OMBIT MPUMEHEHUS anreOpandyeckoro U TPUTOHOMETPHYECKOTo ammapara W Hjen
JBUKEHUS TIPU PEIICHUH T€OMETPUUECKUX 3a/1ay;

OBJAJETh TPAJUIMOHHON CXEMOHW pelIeHHs 3aJad Ha TOCTPOEHUE C TOMOUIBI0 IUPKYI M
JIMHEWKU: aHAJIU3, IOCTPOEHUE, T0KA3aTEIbCTBO U UCCIEAOBAHUE;

Hay4UThCsl pelIaTh 3aJa4d HAa MOCTPOEHUE METOJOM I€OMETPUUECKOTO0 MECTa TOUYEK U METOJA0M
moao0ous;

MIPUOOPECTH OTBIT UCCIEAOBAHUS CBOMCTB MIIAHUMETPUIECKUX (DUTYP C IOMOIIBIO KOMITBIOTEPHBIX
porpamu;



7)
8)

9)

1)
2)

3)
4)

5)

13) mpuoOpecTH OMBIT BBITIOJHEHHS MPOEKTOB MO TemaMm: «['‘eomerpuyeckue mnpeoOpazoBaHUs Ha
wiockocTy, «I[locTpoenue oTpe3KoB 1o GpopmyIe.
W3mepenne reoMeTpuyecKuX BeTUIrH.
Buinycknuk nayuumcs:

1) ucnoJsib30BaTh CBOMCTBA U3MEPEHHS JUTUH, IUIOINAJACH M YIJIOB IIPHU PELICHUU 33/1a4 HA HAXO0XK/ICHHE
JUTUHBI OTPE3Ka, [UIMHBI OKPYKHOCTH, JUTMHBI TyTH OKPY>KHOCTH, TPalyCHOM MEpHI yIJa;

2) BBIYUCIATH JUIMHBI JIMHEHHBIX 3JEMEHTOB (UIYp W HMX YIJIbl, HCIOJB3Yys (HOpMYJbl UTUHBI
OKPYXXHOCTH ¥ JUITMHBI AYTU OKPYKHOCTH, POPMYIIBI IJIOMIAAeH GUryp;

3) BBIYUCIATH IUIOMAIU TPEYTOJLHUKOB, IPSIMOYTOJIbHUKOB, MApaJlIeIOrPaMMOB, Tpanenuii, KpyroB u
CEKTOPOB;

4) BBIYUCIATH JJIMHY OKPYXHOCTH, [UIMHY IyT'H OKPYKHOCTH;

5) pemrath 3a7a4M Ha JOKa3aTEIbCTBO C MCIOJIb30BaHUEM (OPMYJI JJIHHBI OKPY)KHOCTH U JUTUHBI AyT'H
OKpPYXXHOCTH, (popMy mromaznen puryp;

6) pemrath MPaKTUYECKUE 3a[a4H, CBS3aHHBIC C HAXOXKJICHUEM IF€OMETPHYCCKUX BEIUYMH (MCHOJIB3YS
pHU HEOOXOIMMOCTH CIIPABOYHHUKH U TEXHHUYECKHE CPEJICTBA).

Buinycknuk nonayyum 03modicHoCmy.!
BBIUMCIATh IUIOMAAX  (QUTYp, COCTaBICHHBIX W3 JBYX WM 0OojJee TMPSIMOYrOJEHUKOB,
napajieIorpaMMOB, TPEYTOJIEHUKOB, KPyra U CEKTOPa;
BBIUMCIIATH  IUIOMIAJM  MHOTOYTOJIbHUKOB,  HCIIOJIB3YSl ~ OTHOIIEGHHUS  PABHOBEIHMKOCTH |
PaBHOCOCTABJIEHHOCTH;
npuoOpecTH OTBIT TPUMEHEHHUs anreOpandeckoro W TPUTOHOMETPHYECKOTO armapara W HIeH
JBYDKEHUS TIPH PEIICHUH 3329 Ha BEIYMCIICHUE IJI0MIAICH MHOTOYTOJIbHUKOB.

Koopaunatsr.

BoinyckHuK nayuumcs:
BBIUMCIIATh JUIMHY OTpe3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYHCISATH KOOPAWHATHI CEPEIUHBI
OTpe3Ka;
UCIOJIb30BATh KOOPIAUHATHBIA METOJ Ul U3y4EHUsI CBOMCTB MPSMBIX U OKPY’KHOCTEH.
Buinycknux nonyuum 6o3mooicnocms:
OBJIaZIETh KOOPJIMHATHBIM METOAOM PEIIECHU 3a/1a4 Ha BBIYUCIICHUE U JJOKA3aTeNbCTBO;
IpUOOPECTH ONBIT HCHOJB30BAHUSA KOMIIBIOTEPHBIX HpPOrpamMM Ui aHalIM3a YacTHBIX CIIydaeB
B3aMMHOTO PaCIOJIOKEHHSI OKPYKHOCTEN U MPSIMBIX;
IPUOOPECTH OMBIT BBHINOJIHEHUS MPOEKTOB Ha TeMy «lIprMMeHeHue KOOpAMHATHOTO MeToJa Ipu
peLIeHNH 3a]ja4 Ha BBIYMCIIEHUE U JJOKA3aTEIbCTBOY.

Bexkrtopsl.

Buinycknux nayuumcs:

1) omepupoBaTh ¢ BEKTOpaMH: HAXOJHWTh CYMMY ¥ Pa3HOCTb JIByX BEKTOPOB, 3aJaHHBIX
reOMEeTPUYECKU, HAXOAUTh BEKTOP, paBHBIN MPOU3BEACHUIO 33 JaHHOTO BEKTOPA Ha YUCIIO;

2) HAaXOIUTh MOJsi BEKTOPOB, 3aJaHHBIX KOOPIMHATAMH: IJIMHY BEKTOpA, KOOPAMHATBI CYMMBI U
pa3HOCTH JIBYX U 00jiee BEKTOPOB, KOOPAMHATHI IMPOU3BEAECHUS BEKTOpa HA YMCIIO, IPUMEHSISI IPU
HE00X0AMMOCTHU COYETaTeNIbHbIN, IEPEMECTUTEbHBIN U pacpeeTuTeIbHbINA 3aKOHBI;

3) BBIYUCIATH CKAJSIPHOE MIPOU3BE/ICHUE BEKTOPOB, HAXOAUTH YTOJ MEX/y BEKTOPAMH, YCTaHABIUBATh
NEePIEHANKYIAPHOCTD MPSMBIX.

Buinycknux nonyuum 6o3modcnocms:

4) oBnageTh BEKTOPHBIM METOJIOM JIUIsl PELIICHHS 3a/1a4 Ha BBIYKCIICHHE U JI0KA3aTeIbCTBO;

5) mproOpecTH OMBIT BBIMOJHEHHS MPOCKTOB Ha TeMmy «[IpUMeHEHHE BEKTOPHOTO MeToja IIpH
pelIeHNH 3a]ja4 Ha BBIYMCIIEHUE U JJOKA3aTeIbCTBOY.
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