5 kjaacc
COAEPKXAHUE YYEBHOI'O ITPEJIMETA «MATEMATHUKA >

1. Jlunuu
Jlunum Ha iockocTH. [psimas, otpe3ok. [lnHa otpeska. OKpyKHOCTD.
OcHOBHAas 1MeTb — pa3BUTh MPEJICTABICHHE O JUHUH, MPOJODKUTH (opMHUpOBaHHE

rpadMuecKuX HaBBIKOB U U3MEPHUTEIbHBIX YMEHUI.

B »10ii rmaBe hopMUPYIOTCS HEKOTOPBIE OOIIME MPEACTABICHUS O JIMHUU (3aMKHYTOCTb,
caMmoIepeceyeHre, BHYTPEHH:S 00JacTh U Jp.). Ydaruecss 3HaKOMATCS ¢ Pa3IMYHbIMU BUIaMHU
JuHUM Ha mockocTtd. Oco0oe BHHMMaHUE YAENAeTCS M3YUYEHHIO MPSMOM U OKPYKHOCTH.
VYyamuecss BCTpevyaroTcs C KOHQUIypalMsMM, COAEpKAIllMMHU [JBE IMpsMble U Oosee, JBe
OKPY>KHOCTH U 0oJiee, MpsIMbIE U OKPYKHOCTH.

2. HarypajabHble yuciaa
Hatypanbnblie uncna u Hynb. CpaBHenue. Okpyrienue. [lepebop BO3MOKHBIX BApUAHTOB.
OcHOBHas 1eNIb—- CUCTEMATU3UPOBATh U Pa3BUTh 3HAHMS YYAIlUXCS O HaTypaJbHBIX UYUCIIAX,
HAy4UTh YUTATh M 3alMCHIBaTh OOJBIINME YWCIA, CPAaBHUBATh U OKPYTJIATh, U300paxkaTh yucia
TOYKAaMU Ha KOOPJMHATHOM NpAMOM, chOpMHUpOBaTh IEpBOHAYAIbHbIE HABBIKM PpEIICHUS
KOMOWHATOPHBIX 33/1a4 C MTOMOIIBIO TIepedopa BO3MOKHBIX BAPHAHTOB.
N3ydyeHne Marepuana HA4YMHAETCS C COINOCTABICHUS JECs-14YHOM CHCTEMBI 3allUCH YHCEN U
PUMCKOHM HyMepanuu. Y4airecs OBJaJIeBalOT aIrOPUTMAaMH YTEHUS U 3aIUCH OOJIBIINX YHCEl,
COBEpULICHCTBYIOT YMEHHUE CPABHUBATH YUCIIA, 3HAKOMSTCA CO CBOWCTBAMHU HATYPaJbHOIO pAJa.
BBomurca moOHATHME KOOPAMHATHOM MpPSAMOM M JACTC TIEOMETPUYECKOE HCTOJIKOBAHUE
OTHOULIEHUH «OOJIbILE)» U «MEHBILEH.
BHyTpu 4ncioBo# JMHUM Kypca OTUYETIMBO BBIIEISAETCS HAlpaBlIeHUE, CBA3aHHOE C 00yUEHHEM
IIpYUEeMaM NPUKHUIKHA: OLEHKH pe3yJIbTaTOB BBIYMUCICHMS. B CBA3M ¢ 3TMM YK€ B TaHHOM IJIaBe
paccMmaTpuBaeTcsl BOIpoc 00 OKpyIJIeHUuH uucen. B aToM paszpene mpezayiaraercs eCTECTBEHHBIN
U JOCTyIHBIN JleTsM 3Toro Bo3pacta MeTOJ] PEeLIeHUs] KOMOMHATOPHBIX 3a/1a4, 3aKII0YaroIInuNiCs
B HETIOCPEACTBEHHOM TIepedope BO3MOXKHBIX BApPHAHTOB (KOMOMHALINIA).
B kadecTBe crnenumanbHOro mpuema rnepedopa BapuaHTOB pacCMaTpPHBAETCS MOCTPOCHUE JIepeBa
BO3MO>KHBIX BApUAHTOB.
3. JeiicTBusI ¢ HATYPAJbHBIMH YU CJIAMH

Apudmernueckue ASHCTBHUS C HATypalbHBIMU 4YnciaMu. CBOWCTBA CIIOKEHHSI M YMHOXKCHUSI.
KBagpat u ky6 uncna. UucioBsle BelpakeHus. Perienue apudmerndeckux 3aaad.
OcHOBHas 11eJIb — 3aKpENUTh U Pa3BUTh HABBIKM apU(PMETHUECKHUX JEUCTBUN C HATypaJbHBIMU
4lCJIaMH, O3HAKOMHMTb C OJJIEMEHTAapHBIMU IIpUEMAMM NPUKHIKH U OLCHKH pPE3yJbTaTOB
BBIYUCIICHHH, YTITyOUTh HABBIKU PEIICHUS TEKCTOBBIX 33724 apu(METHYECKIM CITIOCOOOM.
OCOOEHHOCTBIO M3II0KEHHSI MaTepHaia B Kypce SBISIETCS COBMECTHOE PAaCCMOTPEHHE MPSAMBIX U
OOpaTHBIX OMNepanyii HaJ YHUCIaMHU: CIOXKEHHWE W BBIYMTAHUE, YMHOXEHHE W JEJCHHE, YTO
MIO3BOJISAET JIyYIlle YSICHATh UX B3aUMOCBSI3b.
[IpyHIMIIHAIBPHO HOBBIM MATE€PHAJIOM JUISl YUYAIIMXCS SIBJISIOTCS NMPUEMBbl IPUKHUJIKH U OLEHKU
pe3yabTaTta BBIYMCICHUH (HampuMmep, ONpeAeSeHHE BBICIIEro paspsjia pe3ysbTaTa, OLEHKa
pe3ysbTaTa CHM3y WM CBEpPXY), a TakKe HEKOTOpble NpHUEeMbl NPOBEPKU MPaBUIBLHOCTU
BBINOJIHEHHS apU(PMETHUECKUX ACHCTBUM (Hampumep, onpenerneHue Ludpbl, KOTOPO NOKeH
OKaHYMBATHCS PE3YJIbTAT).
PemieHne KOMIUIEKCHBIX IPUMEPOB Ha BCE JCHCTBHS ¢ HATYPAJIBHBIMU YHUCIAMHU I103BOJISIOT
3aKpPENUTh YMEHUE YCTAHABIMBATh IIPaBUJIBHBIN MOPANOK ACHCTBUI. BBOIUTCA HOBOE NOHATHE
«CTEIEHb YNCIIa» U BBIUUCIISIFOTCS 3HAYECHUS BBIPDAKEHUH, COACPKAILNX CTEIIECHU.
[Iponomxaercs pa3BUTHE YMEHHUS pellaTh TEKCTOBBIE 3aJayd apU(PMETHUYECKHM CIIOCOOOM.
CrienmanbHOE BHUMaHKE YACIAETCS PEIICHUIO 3a7ja4 Ha JIBMKECHUE.

4. Hcnosb30BaHue CBOMCTB AeHCTBUII PU BbIYHCICHUAX
CpoiicTBa apu(PMETHICCKUX JTCHUCTBUH.
OcHOBHasl LeIb — pacIIUPUTh MPEACTABIECHUE YYalIUXCi O CBOMCTBaX apUPpMETHUECKUX



JeUCTBUI, MPOAEMOHCTPUPOBATH BO3MOXKHOCTh HPUMEHEHHUS CBOWCTB JUId IpeoOpa3oBaHUs
YHCIIOBBIX BBIPAKEHUH.
IlepemecTUTENBHOE U COYETATEIBHOE CBOMCTBA M3BECTHBI YYaIlMMCA U3 HAYaJIbHOM ILIKOJIBI.
HoBriM Ha 3TOM 3Tarne siBnsiercs BBeleHue 0000IEHHBIX CBOMCTB, KOTOPbIEe CPOPMYIUPOBAHBI B
BUJe TpaBWI IpeoOpa3oBaHus cyMMbl U mpousBeneHHs. C pacnpeieauTeIbHbIM CBOHCTBOM
ydaiuecsi BcTpevaroTcsi BrepBble. [loka3biBaeTcsi ero NpUMEHEeHHe IJs NpeoOpa3oBaHUA
NPOM3BEACHUS B CyMMY M Hao00poT. MOTHUBUPOBKOH Juis mpeoOpa3oBaHUS BBIpAKEHHH Ha
OCHOBE CBOWCTB JICCTBUI CIIY’KUT BO3MOXXHOCTh PAllMOHAIN3allMH BBIYUCICHUH.
PaccmarpuBaroTcsi HOBbIE TUIBI TEKCTOBBIX 3a/1a4 (3a/1a4M HA YAaCTH U 33/1a4H HAa YPaBHUBAHUE).

5. MHOroyroJibHUKH
VYron. Octpele, Tymble W mpsMble YIubl. M3MepeHHMEe U NOCTPOEHHE YIVIOB C IOMOIIBIO
TpaHCHOpTHpa. MHOTrOYrOJIbHUKH.
OcHOBHAas 1edb — MO3HAKOMUTH y4allluXcs ¢ HOBOM reoMeTpuyeckor (Gurypoit — yriom;
BBECTU TOHATHE OMCCEKTPHUCHI yIia; HAy4YWTh PACllO3HABATh OCTpPbIE, TYIble U MPSIMBIE YIJbI,
CTPOMTH U U3MEPSATH Ha IV1a3; pa3BUTh NPEACTABIEHUE O MHOTOYTOJIbHUKE.
VYyamuecs yuatcst n300paxarhb yribl, 0003Ha4aTh UX, pacliO3HaBaTh B PA3IUYHbIX MOJIOKEHHSIX.
OnHUM M3 BOXHEWIIMX YMEHHH, KOTOPHIMU OHHU JIOJDKHBI OBJAJIeTh HA 3TOW CTaguu 0OydeHus,
SBJISIETCS] CPaBHEHME yIJIOB. DOpMUpPYETCs 3TO YMEHHE HAa OCHOBE ITPAKTUYECKOIO JEHCTBUS —
HAJIOKEHUsI YIJIOoB Jpyr Ha japyra. Knaccugukanust yriioB NPOBOAWUTCS uYepe3 CPaBHEHUE C
HauboJIee YacTo BCTPEUYAIOUIMMCS B OKPYIKaIOIEM MUPE MPSIMBIM YTIIOM.
CopepxaHue, CBA3aHHOE C MHOTOYIOJIbHMKAaMH, YaCTUUHO 3HAKOMO YYalllUMCS W3 HadajabHOU
mKkoJibl. Terneps UM MPEACTOUT PACIIUPUTH CBOU MPEACTaBIEHUS 00 y’Ke 3HAKOMBIX (QUrypax,
YCBOUTH CBSI3aHHYIO C HMMHM TEPMHUHOJIOTHIO (BEpLIMHA, CTOPOHA, YroJ MHOTOYIOJbHHKA,
JMaroHajb), HAYYUThCS «BUACTHY MX B 0oJiee CIOXHBIX KoHpurypamusx. OTpe3ok u yroi 31ecCh
AJIEMEHTbl MHOTOYTOJIbHUKA. YUaIlHMecs ydaTcsl W300pa’kaTh MHOTOYTOJIBHUKU C 3aJaHHBIMU
CBOMCTBaMHM Ha HEJIMHOBAaHHOM U KjeTuaToi Oymare, 0003HayaTh X, HAXOJAUTh EPUMETD.

6. Jenumoctb uncen
Henutenu yucna. Ilpocteie u cocraBHble uucna. [Ipusnaku nenumoctu. Tabnuia MpoOCTBIX
qucel. Pa3noxeHune uynciia Ha IpOCThIE MHOXKHUTEIH.
OcHoOBHAas ULelb — MO3HAKOMUTH YYAIIUXCA C MPOCTEHIIMMH TOHSATUSMH, CBS3aHHBIMH C
MIOHSATHEM JICIMMOCTH YHCel (AETUTENb, IPOCTOE YHCIIO, Pa3I0KEeHNE HA MHOKUTEH, IPU3HAKI
JIEITUMOCTH).
N3ydeHne TeMbl OpPUEHTHPOBAHO Ha MWJIEHHYIO CTOPOHY BOINpOca. 3HAHMS YYalllUXCs
o0oramiaroTcsi HOBBIMU CBEJICHUSIMH, CBS3aHHBIMU C MOHITHEM JIETMMOCTH HaTypaJbHBIX YHCE,
OHU MPUOOPETAIOT OMBIT MIPOBEJCHUS HECTOXKHBIX JJOKA3aTEIbHBIX PACCYKACHUM.
[Iponomxaercs GopMUpOBaHUE YMEHMs pellaTh TEKCTOBBIE 3aJauM. 3E€Chb paccMaTpHUBAIOTCS
HEKOTOPBIE HOBBIE BU/IbI TEKCTOBBIX 33/1a4, PEIIAEMbIX CIIELUAIbHBIMU IIPUEMaMHU.

7. TpeyroJibHUKH M YeThIPeXyroJbHUKHU

TpeyronpHukn W ux Buabl. lIpamoyronenuk. Ilnomans. Epuaunuer miomanu. I[lnomans
npsiMoyTosibHUKa. PaBeHcTBO uryp.
OcHOBHasa 1IeTb — IMO3HAKOMUTh Yyyalluxcsd C Kilaccu(ukanmeil TpeyrojbHUKOB I10
CTOPOHaM U YIJIaM; pa3BUTh NPEJCTaBICHUS O NPSIMOYTOJbHUKE; CHOPMHUPOBATH IOHSATHE
paBHbIX Duryp, miomagy GUrypsl; HAy4uTh HAXOAUTH IUIOIIAAM MPSMOYTOJBHUKOB U (QUTYP,
COCTABJICHHBIX U3 MPSAMOYTOJIbBHUKOB; IO3HAKOMUTH C €AMHUIIAMHU U3MEPEHNUs IUIOIIA IEH.
B or1oii Teme yrayONsIOTCS 3HAHUS O TPEYrOJbHMKAX W YETHIPEXYroJbHHUKAX: Yydalluecs
3HAaKOMATCSA C KIAacCHU(PUKALUAMU TPEYroJbHUKOB IO CTOPOHAM M yIJlaM, CO CBONCTBaMH
PaBHOOEIPEHHOTO TPEYTOJIbHUKA, & TAKXKE CO CBOMCTBAMU MPSAMOYTOJIbHUKA.
3/1ech XK€ BBOJAUTCS MOHSATHE PaBHBIX (QUryp. 3aMeTHM, YTO HUHTYUTHUBHOE TNPEACTABIECHUE O
paBHBIX PUrypax cOopMHUpOBAJIOCH B XO/1€ BBIIOJHEHUS TaKUX 33JaHUH, KaK BbIpe3aHue (puryp
u3 Oymaru, rnepeuepurBanyie QUrypbl o KieTkam KBajapaTHoOU ceTku u ap. [Ipu sToM peus muia
0 TIOCTPOCHUU «TaKoW Jiee» (Urypsl, KaK JJaHHAsA, O BBIPE3aHUU «OJMHAKOBBIX» (uryp. Tenepn
WHTYWUTUBHBIE NPEACTABICHUS yUalluxcsi 0000IIat0TCs U CUCTEMATU3UPYIOTCS.



JIluHUS M3MepeHHs] TeOMETPUUECKUX BEIMYUH Mpoaospkaercs TeMoi «llmomans ¢urypem». U3
HAYaJIbHOM IIKOJIBI YyYalllUMCS W3BECTHO, KaK HAWTH IJIOLAaAb NPSMOYTrOJbHHKA. 37€Ch 3TH
3HAHUS aKTYaJIM3UPYIOTCS, OTPa0aThIBAIOTCS M pacIIupsioTcs: (popMupyercs MnpeacTaBieHHe O
wionaad (GUrypbl Kak O YUCJE €IWHUYHBIX KBaJpaTOB, COCTABISIIOIIMX JaHHYIO (urypy; o
CBOWCTBE aJJIUTUBHOCTU IUIOMIAAX (0€3 COOTBETCTBYIOIIEH TEPMHUHOJIOIUHN); MPABUIIO
BBIUMCJICHUSI IJIOMAAN KBajpaTa (GOpMyIHpYeTCs depe3 MOHATHE «KBaApaT YHCIa»; BBOJATCS
HOBBIC €IMHMIIBI IUIOMAAM (TeKTap, ap); BBIABISIOTCA 3aBHCHUMOCTH MEXIy €IUHMLIAMHU
iouain; o0ObACHIETCS, KaK MOKHO MPUOJIMKEHHO BBIUMCIIUTD IJIOLIA/Ib KpyTa.
8. JApodu
OO6sikHOBEHHAs TpoOb. OcHOBHOE CBOWCTBO JapoOu. Cokparmienne npobeit. [IpuBenenne npodu k
HOBOMY 3HameHatento. CpaBHeHUE IpoOeit.
OcHoBHas 1enb — cOpPMUPOBATH TOHITHE IPOOH, TMO3HAKOMHUTH YYAIIUXCS C OCHOBHBIM
CBOWCTBOM JpOOH M HAYYUTh IPUMEHSThH €0 JJIs peodpa3zoBaHus ApoOeil, HayuyuTh CPAaBHUBATh
npodu; copMUpoBaTh HA UHTYUTUBHOM YPOBHE HadaJlbHbI€ BEPOSITHOCTHBIE MTPE/ICTABICHHUS.
B mpemnaraeMom Kypce OOBIKHOBEHHBIE JpOOM IETUKOM M3Yy4aroTcs 10 AecATUYHBIX. M B 6
KJIacce M3JIOKEHHE NECATUYHBIX JIpoOeil CTpOMTCS Ha €CTeCTBEHHOW MaTeMaTH4ecKod Oaze ¢
OTopoi Ha 3HaHMS 00 OOBIKHOBEHHBIX APOOSX.
OCHOBHOHM aKIIEHT JeNaeTcsl Ha CO3/IaHHE COJCP)KATEIbHBIX TMPEACTaBICHUH O JIpo0sX.
O/HOBpEMEHHO 3/1eCh 3aKJIaJIbIBAIOTCSI YMEHUS pellaTh OCHOBHBIE 3a]1aud Ha JApoOu, COKpamaTh
IpoOu U IPUBOJUTH UX K HOBOMY 3HAMEHATENI0, CPABHUBATH IPOOH.
9. JeiicTBus ¢ 1poOsIMH
Apudmernueckue IeHCTBUS HaJ OOBIKHOBEHHBIMH JApoOsmu. Haxoknenue npobu umcia u
qucia 1o ero Apoou. Perenue apupmeTnyeckux 3aaad.
OcHOBHAas LETb — HAYYUTh YYaIIUXCS CIOKEHHIO, BHIYUTAHHUIO, YMHOKEHUIO U JICJICHUIO
OOBIKHOBEHHBIX U CMEIIaHHBIX Apo0eil; chopMHpPOBATh YMEHUE pelaTh 3a/1a4l Ha HaXOXKICHUE
YacTH LEJIOro U LEeJIOro M0 ero YacTH.
[Ipu oBiageHWu HpUeMaMH JEHCTBUS C OOBIKHOBEHHBIMH JIPOOSMH Y4YalHecs HCHOIb3YIOT
HaBbIKM TpeoOpazoBaHusi Apobel (mpuBeneHUs K o0OlIeMy 3HAMEHATEI0 U COKpaLIleHHS
npobeit).
BBomutcs moHsTHE CMEMIaHHOW JIpOOM ¥ TOKA3bIBAIOTCS TMPUEMBbI OOpaIlEHUsS CMEIIaHHOMN
IpoOu B HEMpPAaBUJIBHYIO M BBLAEICHUS IEJIOW YacTH M3 HENMpaBWIbHON npobu. Ha mpumepax
MOKA3bIBAIOTCS CHOCOOBI BBIMOJIHEHUS JIEHCTBUI CO CMEUIaHHBIMU ApoOsMu. PopMupyroTcs
YMEHUS BBITIOJHAT OLICHKY M MPUKUAKY pE3yJIbTaTOB apu(PMeTHUECKUX ASUCTBHMA C APOOHBIMU
YHCIaMU.
B kxauecTBe crnienMagbHOrO BOIPOCA pacCMaTPUBAIOTCS MPUEMBI PEILICHUS 3a/1a4 Ha HaX0XKJIEHUE
YacTH LIEJOr0 M LEJOro Mo €ro 4acTu. Yyalluecs y)e peliald Takue 3a/add, Onupasch Ha
CMBICJI TIOHATHUSL IpoOU. 3/1ech e MOKa3bIBAIOTCS (hOpMaibHble MPUEMBbl PELICHUs 3TUX 337134
YMHOKEHUEM WU JeJIEHUEM Ha IPOOb.
JIuHus penieHMsl TEKCTOBBIX 3aJad MPOJOJKAETCS MPU PACCMOTPEHUHU 3aJady Ha COBMECTHYIO
pabory.
10. MHOrOrpaHHUKH
Mpuororpannuku. [Ipsmoyronsasiit napamuienenunen. Ky6. [Tupamuna. Passeptku.
OcHOBHasd LeIb — MO3HAKOMUTH yYalIUXCs ¢ TAKUMM TeJaMH, KaK LWIUHAP, KOHYC, LIap;
chopMHUpOBaTh MPECTABICHUE O MHOTOTPaHHMKE; IMMO3HAKOMUThH CO Croco0aMu M300pakeHus
IIPOCTPAHCTBEHHBIX TEJ, B TOM YHWCJIE Hay4YUTh PAcloO3HABaThb MHOTOTPAHHUKHM M MX 3JIEMEHTHI
[0 TMPOEKIMOHHOMY 4YepTexy; HayduTb H300paxaTh Mapajulefienunes] ¢ MUpaMHUaYy;
MO3HAKOMHUTh C TMOHATHEM OOBbeMa M NPAaBUIOM BBIYHCICHHUS OO0BbEMa MPSIMOYTOJIHLHOTO
napajuiesienunena.
Bakneimeld Leiabl0 W3y4EHHs JAHHOTO paslena sSBISETCS pa3BUTUE IPOCTPAHCTBEHHOTO
BOOOpakeHus ydauuxcsa. B xoze BbINOMHEHUS 3aJaHUl HEOOXOAMMO YUUTh UX OCYIIECTBIISIThH
HECJIO)KHBIE  TpeoO0pa3oBaHUsl  CO3JaHHOTO 00pa3a, CBs3aHHbIE C H3MEHEHHEM ero
MIPOCTPAHCTBEHHOTO TOJIOKEHUSI WJIM KOHCTPYKTHBHBIX OCOOEHHOCTEW (HampuMep, MBICICHHO



CBEpHYTb KyO U3 pa3BepTKH).
VYyamuecss 3HaKOMSTCS CO croco0aMu U300pakKeHHs] T€OMETPUUYECKUX Tel Ha JIUCTe OyMmaru.
Bosee moapoOHO yuaruecs U3yyaroT Takue MHOTOIPAaHHHMKH, KaK Mapajuleenune/l 1 mTupaMuia.
OHuM yuyarcs pacro3HaBaTh UX Ha CIUIOMIHBIX M KapKaCHBIX MOJENSIX M IO TIpaduuecKuMm
n3o00pakeHusIM, u300pakaThb Ha KjeTdaroil Oymare, y3HaBaTb OCHOBHBIE KOHCTPYKTHUBHBIC
OCOOCHHOCTH: YHUCIJIO BEpIINH, IpaHed U pedep, popmy rpaHeil, yucio pedep, cXondmmxcs B
BEpILINHAX, U T. [I.
Jluaus ~ u3MepeHusT  TeOMEeTPUYECKUMX  BEIMYMH  Mpojojbkaercss  TeMo  «OObeM
napajuleJIenune1a.

11. Tabauubl M JMATPAMMBI
Urenune Tabnuil ¢ AByMs BXojaamu. Mcmonb3oBaHue B TaONMIAX CHEIHUAIBHBIX CHMBOJIOB H
o0o3HaueHuit. CTonbuaTeie TUarpaMMel.
OcHoBHas uenp — (HOpMUPOBAHHE YMEHHUN H3BIEKaThb HEOOXOJUMYIO0 WH(POpPMAILUIO U3
HECJIOKHBIX TaOJIUI U CTOJIOUYATHIX IUArpaMM.
3nech HauMHaeTcs (opMuUpoBaHHME yMEHHUs paboTaTh Cc HH(pOpMaiuel, mHpeacTaBIeHHONW B
dbopme TabMUIBI U IUAarpaMMbl. ITH (POPMBI IMIMPOKO HCIONB3YIOTCS B CPEACTBAX MAaCCOBOM
uHpOpPMalLIUKU, CHPAaBOYHOU NuTeparype W T. m. Hapsmy ¢ 3TuM y ydammxcs GopMupyOTCS
NepBOHAYallbHbIE MPEACTaBICHUS O MpHeMax cOopa HEOOXOJUMBIX JAHHBIX, O MPEIbSBICHUU
3TUX JaHHBIX B KOMIAKTHOM TaOin4yHOM Qopme M HarmsggHoM u3o0paxkeHHMH B (opme
cTonbvaroi muarpammbel. Ha mpumepe orpoca oOIIECTBEHHOTO MHEHHS yYaIluecss 3HAKOMSTCSI C
OCHOBHBIMM 3TalaMH INPOBEAECHUS COLMOJIOTMYECKHX ONpocoB. OQHAKO IJIaBHBIM IIPH 3TOM
sBigeTcss GOpMHUpPOBaHHE YMEHUS aHAIM3UPOBATh TOTOBBIE TAOIUIIBI U TUArPaMMBbI U JIeNaTh CO-
OTBETCTBYIOIINE BHIBOJIBI.

12. Utorosoe moBTOpeHue

6 KJaacc

Conep:kanue y4eOHOI0 nmpeaMera.

Hartypaabhble yncaa (20 4.)

JenuMocTh HaTypanbHbIX yncen. [Ipusnaku nenmumoctu Ha 2,3,5,9,10. [IpocThie 1 cocTaBHbBIE
yrcna. Pa3noxeHne HaTypalbHOTO YKCIia Ha MPOCThie MHOXKHUTETH. Hanbompimii o01uit
JICTUTEIb U HAaUMEHbIIIee 00111ee KpaTHOE.

Apodu (22 u.)

OcHoBHOe cBoiCcTBO npobdu. Cokpamienue apodeit. [IpuBeaenune apodeit k odiemy
3HameHarenmo. [ToHaTHe 0 HauMeHbIeM 00IIeM 3HaMeHaTelle HECKOJIBKUX JIpobel. CpaBHEHHE
npobeii. CrnokeHne, BRIYUTaHUE, YMHOXKEHUE U JiesieHne apooeii. OCHOBHBIC 3a7a9u Ha IPOOH.
Pemenune texcroBeIx 3ana4. IIponopuus. OcHOBHOE cBOICTBO NMponopuuu. Pemenne 3anad ¢
nomouibio nponopuu. [TonsTHE 0 IPAMOI 1 0OpaTHON MPOMOPLUOHATEHOCTH BETHYHH.
Macmira6.

Panuonanbnbie yucia (36 4.)

[lonoxuTensHble U OTpULIaTENbHBIE YKciia. [IpoTBonONOXKHBIE YKcia. Moaysb unciia u ero
reomerpuyeckuit cmbica. CpaBHenue uncen. Llenbie yncna. [loHsTHE O pallOHAIILHOM YHKCIIE.
N3o0paxeHne paroHanbHBIX yncen Ha npsaMoit. Koopannate! Touku. CroskeHUE U BBIYUTaHUE
palOHAIbHBIX YHCEN. Y MHOKEHHUE U JIeJIEHNE PallMOHANIbHBIX YKcen. [Ipumenenue 3aKkoHo8
apugmemuueckux oelcmeutl 0 payuoOHAIUIAYUU BbIYUCTEHUI.

JyieMeHThI aJredopsl (28 u.)

[Ipocreiimume npeoOpa3oBaHus BEIPAKEHUN: PACKPBITHE CKOOOK, MPUBEIEHUE MTOT00HBIX
ciaraembIX. PemieHne nuHeHbIX ypaBHeHUH anredpandeckum metogoM. [Ipumeps! pemenus
TEKCTOBBIX 33/1a4 C MOMOILBIO JIMHEHHBIX ypaBHEHUN. [locmpoenue nepneHoOuKyiapa K npsamotl u
NAapanienbHuIX NPSMbIX C NOMOWbIO Y2ONbHUKA U TuHelKU. [IpamoyzonbHasn cucmema KoopouHam



Ha NI0CKOCmMU, abcyucca u opouHama moyku.
IMoBTOpenue (13 4.)

7 kaacc (reomerpusi)

1. HayanbHble reomeTpudeckue ceeaenns (104)

OOBSICHATD, YTO TAKOE OTPE3O0K, JIy, YTOJI, Kakue (PUryphl Ha3bIBAIOTCS PABHBIMH, KaK
CPABHUBAIOTCS U U3MEPSIOTCS OTPE3KHU U YIJIbI, YTO TAKOE IpagyC U rpajyCcHas Mepa yria,
KaKoil yrojl Ha3bIBA€TCSA NPSMBIM, TYMbIM, OCTPBHIM, pPa3BEPHYTHIM, YTO TAaKOE CepearHa
OTpe3Ka U OMCCEeKTpHca yIJia, KakKhe yIiIbl Ha3bIBAIOTCS CMEXKHBIMU U KaKue BEPTUKAJbHBIMU;
(dbopMyIpoBaTh U 00OCHOBEIBAThH YTBEPKIEHUS O CBOMCTBAX CMEXHBIX U BEPTHKAIBHBIX yTJIOB;
OOBSICHATH, KAaKUE MPSMbIE Ha3bIBAIOTCS MEPIEHANKYIISIPHBIMU; (OPMYIUPOBATH U
00OCHOBBIBATh YTBEP)KIICHUE O CBOWCTBE ABYX MPSMBIX, IEPIICHIUKYISIPHBIX K TPETHEH;
n300paxaTh U paclo3HaBaTh yKa3aHHbIE MpocTelie GUrypbl Ha yepTexax; pemaTh 3a1auu,
CBSI3aHHBIC C ITUMH MPOCTEUIINMHE PHUTypaMu
2. Tpeyroabuuk (17 4.)

OOBSACHATH, Kakasi GUTypa Ha3bIBACTCSI TPEYTOJIHHUKOM, YTO TAaKOE€ BEPIIHHBI, CTOPOHBI, YTIIBI
U TIEpUMETP TpPEyrolbHHKA, KaKOW TPeyrojbHUK Ha3bIBaeTCs pPaBHOOEAPEHHBIM U KaKOH
PaBHOCTOPOHHHUM, KaKHe€ TPEYTOJbHUKHN HA3bIBAIOTCS PaBHBIMH; H300pakaTh U PAclo3HABATh HA
yepTekax TPEYTONbHUKH U UX 3JIEMEHTHI; (OPMYIHpPOBATh U TOKA3bIBATh TEOPEMBI O MIPU3HAKAX
paBEHCTBA TPEYTOJIBHUKOB; OOBSCHATH, YTO HA3BIBACTCS MEPIECHANKYJISIPOM, MPOBEACHHBIM U3
JAHHOM TOYKHU K TaHHOM MpsAMOii; GopMyIupoBaTh U JOKa3bIBaTh TEOPEMY O MEPHEHIUKYISIPE K
NpsIMON; OOBSCHATh, KaKHEe OTPE3KM HA3BIBAIOTCS MEIUAHOW, OMCCEKTPUCOM U BBICOTOU
TpeyrojbHuKa; (opMyiaupoBaTh U JOKa3bIBaTb TEOPEMbI O CBOWCTBAaX PaBHOOEIPEHHOIO
TpEYroibHUKA; pelaTh 3aJaud, CBSI3aHHbIE C MPU3HAKAMU PABEHCTBA TPEYTOJHHUKOB H
CBOMCTBAaMM DPAaBHOOEAPEHHOIO TPEYTOJNbHUKA; 'POPMYIUPOBATH OMpENEICHUE OKPYKHOCTH;
OOBSICHATH, UTO TAaKO€ LIEHTP, PaJAUyC, XOpJa M JAUAMETP OKPYKHOCTH, pellaTh MPOCTEUIIIHEe
3aJjaud Ha MOCTpOeHue (MOCTPOEHUE YIJia, PaBHOTO JAaHHOMY, MOCTPOCHHUE OMCCEKTPUCHI yIia,
MOCTPOCHUE MEPHEHINKYISIPHBIX MPSMBIX, TOCTPOSHUE CEPEIUHBI OTpe3Ka) U OoJiee CII0KHBIE
3a/1au, MCHOJB3YIOIINE YKa3aHHbIE MPOCTEUINNE; COMOCTABIATH IOJYYEHHBIM pE3ynbTaT ¢
YCJIOBHEM 3aJ]a4M; aHAIIU3UPOBATH BO3MOKHbBIE CITyUaHu.

3. llapanaenbubie npsmbie (13 4.)

DopMyIUpPOBATH ONPEACTICHIE MAPAIIIEIBHBIX MPSIMBIX; O0BSICHITH C TOMOIIBIO PHCYHKA,
Kakue yriibl, 00pa3oBaHHbIC IPU TEPECEUCHUU ABYX IMPSAMBIX CEKYLIeH, Ha3bIBAIOTCS
HAKPECT JISKANUMU, KAaKUe OJJHOCTOPOHHIUMH M KaKUE COOTBETCTBEHHBIMH; ()OPMYITUPOBATH U
JIOKa3bIBATh TEOPEMBI, BBIPAXKAIOIINE TPU3HAKUA MapAJUIEIBHOCTH ABYX HPSIMBIX;
OOBSICHATH, YTO TAKOE AKCHOMBI T€OMETPUH H KAKUE aKCUOMBI YK€ HCIIOIh30BAIUCH PAHEE;
(bopMyIIHpPOBaTh AKCUOMY MapalIeIbHBIX IPSIMBIX U BHIBOJIUTH CIEICTBUS U3 HEE,
(hopMyIIMpPOBaTh U JOKA3BIBATH TEOPEMBI O CBOWCTBAX MAPAJUIEIBHBIX MPSIMBIX, OOpaTHBIC
TeopemMaMm O MPU3HAKAX NapaJIeIbHOCTH, CBA3aHHBIX C HAKPECT JIEKAILUMH,
COOTBETCTBEHHBIMHU U OJJHOCTOPOHHUMH YTJIAMH, B CBSI3U C 3TUM OOBSICHATH, YTO TAKOE YCIOBHE
1 3aKJII0YEHHE TEOPEMbI, Kakasi TeopeMa Ha3bIBaeTcsi 0OpaTHOM MO OTHOIICHUIO K TaHHOM
TeopeMe; OOBSICHATh, B UM 3aKITFOYAETCSI METO/ JOKA3aTEIbCTBA OT MPOTUBHOTO:
(GbopMyIIMpOBATh U JOKA3bIBATH TEOPEMBI 00 yTiaxX ¢ COOTBETCTBEHHO MapaslieIbHbIMU U
NEePHIEHANKYISIPHBIMUA CTOPOHAMU; IPUBOUTH IPUMEPHI UCIIOJIB30BAHUS 3TOTO METO/1a; PEIIATh
3a/1a4d Ha BBIYMCIICHUE, JOKA3aTeIbCTBO U IOCTPOEHUE, CBA3aHHBIE C MapaJlIeIbHBIMU
MPSIMBIMU
4. CoOTHOIIEHUS MeXKIy CTOPOHAMU M yIJIaMu TpeyroJabHuka (18 u.)

®opMyIHPOBATH U JJOKA3BIBATh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA U €€ CIEACTBUE O
BHEIIHEM YIJIe TPEyroJIbHUKA, IPOBOAUTH KJIACCU(PUKALIHUIO TPEYTOILHUKOB TI0 yTiiaMm;
(GhOopMyIIMPOBATh U JOKA3BIBATH TEOPEMY O COOTHOIICHUSX MEXIy CTOPOHAMH H YTIIaMU
TpeyrojbHHUKa (MpsiMoe U 00paTHOE YTBEPXKACHUSA) U CIEACTBHSI U3 HEE, TEOPEMY O HEPABEHCTBE
TPEYroJdbHUKA; (POPMYITUPOBATH H JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB (ITPSMOYTOJIBHBIN TPEYTOJBbHUK C yriioM 30°, mpu3HaKH paBEHCTBA



NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB); GOPMYJIHPOBATH ONPEACTICHUS PACCTOSHUS OT TOUKH JI0
MPSIMOM, PaCCTOSIHUSI MEXKAY MapauIeIbHBIMU MPSIMBIMU; PEILlaTh 33Ja4d Ha BHIYMCIICHUS,
JI0Ka3aTeIbCTBO M IOCTPOEHHUE, CBSI3aHHBIE C COOTHOLIEHUSIMHU MEKY CTOPOHAMHU U yIJIaMH
TPEeyrojbHUKA U PACCTOSHUEM MEX/1y MapaieIbHbIMU IPSIMBIMU, IPH HEOOXOAUMOCTH
IIPOBOAMTH IO XOJy PEIICHUS JIONOJHUTEIbHBIE IOCTPOCHHUS, COMIOCTABIIATH IMOITYYEHHbIN
pEe3yJbTaT C YCIOBHEM 3aJjauy, B 33/]a4aX Ha IIOCTPOECHUE MCCIIEI0BATh BO3MOXKHBIE CITy4aH.
IToeTopenue (10 4.)

[ToBTOPUTH U 0606IUTE U3yUEHHBII MaTepua.

7xaacc (aaredopa)

. Beipaxenns. To:xxnecrBa. YpaBHenus. (24 1)

YucnoBble BhIpaXKEHUS U BBIpAXKEHUS ¢ iepeMeHHbIMU. [IpocTeiiiue npeoOpa3zoBaHust
BBIPQKEHUI. YpaBHEHUE C OJIHUM HEU3BECTHBIM M €TI0 KOPEHb, JIMHEHHOE ypaBHeHUE. Pemenue
3ajau MeroioM ypaBHeHud. Cpennee apudmeTnueckoe, pasMax MU Mojaa. MeauaHa Kak
CTaTUCTUYECKAs XapaKTEPUCTHUKA.

[lenp — cuctemMaTu3upoBaTh U 0OOOIIUTL CBEIEHUS O NMPEOOpPa30BaHUU BBIPAXKEHUN U
peLIEHUH YPAaBHEHUN ¢ OJJHUM HEU3BECTHBIM, [TOJyYSHHbIE YUAIUMUCS B Kypce MaTeMaTuku 5,6
KJIaCCOB.

3HaTh KaKue YUCIIa SBJIAIOTCA LeNbIMU, IPOOHBIMH, PALIMOHAIBHBIMHU, TIOJI0KUTEIbHBIMY,
OTpULIATEIbHBIMU U Jp.; CBOWCTBAa JEMCTBMM HAJ YUCIAMU; 3HATh W IOHUMAThb TEPMUHBI
«YUCIJIOBOE BBIPAKEHUEY, «BBIPAKEHUE C IIEPEMEHHBIMUY», «3HAYEHHUE BBIPAXKECHUSD), TOXKIECTBO,
«TOJKIECTBEHHBIE IIPEOOPA30OBAHUA»; «CpPEAHEE apUPMETUUECKOE», «pa3Max», «MoJa»,
«MeJIMaHa KaK CTaTUCTUYECKAas XapaKTePUCTUKA»

YMeTh oCylIecTBIIATh B OyKBEHHBIX BBIPAXKEHUSAX YUCIIOBBIE MOJICTAHOBKHU U BBINIOJIHATH
COOTBETCTBYIOIIME BBIUMCIICHUS; CPABHUBATH 3HAU€HUsI OYKBEHHBIX BBIPAKEHHH MPU 33JaHHBIX
3HAYEHUSIX BXOJSIIMX B HUX IEPEMEHHBIX; MPUMEHATh CBOMCTBA NEHCTBUI Haja 4MCIaMH IIPU
HaXO’KJICHUU 3HAUYEHUH YMCIIOBBIX BBIPAKEHUI.

2. ®yukuuu (11 4.)

Oynkiys, obmacth ompexaeneHus QyHkuuu, CrnocoObl 3amanus QyHkuuu. I'padux
¢byukun. Oynkuus y=kx+b u e€ rpadux. @ynkuus y=kx u e€ rpaduk.

Ilenb — MO3HAKOMUTH y4alllUXCS C OCHOBHBIMU (DYHKIIMOHAJIBHBIMU IOHATUSIMH U C
rpadukamu Qynkiuit y=kx+b, y=kx.

3Hath onpeneneHus GpyHKIMM, 06JacTu onpeaenaeHus QyHKIUHN, 00JaCTH 3HAUYECHHH, YTO
TaKoe apryMEHT, Kakas IepeMeHHas Ha3bIBAeTCs 3aBUCHUMOM, Kakas HEe3aBUCHUMOM; NOHHUMATh,
yro (yHKIMS — 3TO MaTeMaTHYecKas MOJEIb, IO3BOJSIONIAS ONKMCHIBATh M H3y4yaTb
pa3HOOOpa3Hble 3aBUCHUMOCTH MEX]y pealbHbIMU BEJIMUYMHAMHU, YTO KOHKPETHBIE THIIbI
¢byHkuuii (mpsMass U oOpaTHas NPONOPLUOHANBHOCTH, JMHEWHHAs) OIMUCHIBAIOT OOJIbIOE
pa3HooOpa3ue peaabHbIX 3aBUCUMOCTE.

YMeTh npaBUIbHO YIOTPEOIATh QyHKIIMOHATBHYIO TEPMUHOJIOTHIO (3HaYeHHE (DYHKIIMH,
apryMeHT, rpaduk QyHKuuu, o0JIacTh orpeeieHue, 00JacTb 3Ha4€HU ), IOHUMATh €€ B TEKCTE,
B peuM yuuTens, B pOpMyJIMpOBKe 3a/1a4; HAXOAUTh 3HaYeHUs (YHKUUH, 3aJaHHBIX (OpPMYIIOii,
tabnuuel, rpadukoM; pemaTh OOpaTHYIO 3ajady; CTpPOUTh Ipaduku JuHEHHOW (yHKUUY,
OpsAMOi U 00paTHON MPOMOPLHUOHATIBHOCTH; UHTEPIPETUPOBATH B HECIIOKHBIX CIy4asiX rpapuKu
peaJIbHBIX 3aBUCUMOCTEN MEXIy BEJIMUYMHAMU, OTBEYasi Ha TOCTABJIEHHBIE BOIIPOCHI

3. Crenennb ¢ HATypaJbHBIM NoKa3aTeaeM (11 4.)

Crenenb ¢ HATYpaJIbHBIM TIOKa3aTeneM U eé cBoiictea. OnHowien. OyHKIMHE y=X°, y=X°,
U UX rpaduku.

[lenp — BbIpaboTaTh yMEHHUE BBINOJHATH JNCHCTBHS HaJ CTENEHSIMH C HATypajJbHBIMU
[IOKAa3aTENSIMHU.

3HaTh ONpe/esIEHNE CTENEHU, OJTHOUIEHA, MHOTOYJIEHa; CBOWCTBA CTENEHHU C
HaTypaJIbHBIM TI0Ka3aTesieM, CBOMCTBa QYHKIMT y=X°, y=X".

YMeTh HaxoAuTh 3HAa4YeHMs] (QYHKIMH, 3aJaHHBIX (QopMyJoi, Tabmuuei, rpaduxom;
pemarbk 0OpaTHylo 3a1ady; CTpOuTh rpaduku (QYHKIMA y=X’, y=X’; BBIIOIHATH NEHCTBUS CO



CTETCHSAMHU C HaTypaJbHBIM MOKa3aTeaeM; IpeoOpa3oBhIBaTh BRIPAKECHHUS, COACPKAIINE CTEIICHH
C HaTypaJbHBIM MTOKA3aTeJIeM; PUBOIUTH OJTHOWICH K CTAHIAPTHOMY BHUTY.

4. Muorowienst (17 4.)

Mmuorounen. CroxeHue, BBIYUTAHHEC W YMHOXCHHE MHOTOWICHOB. PasiioxkeHne
MHOTOYJICHA HA MHOKUTEIIH.

Ilerp — BBIpAOOTATH YMEHWE BBIMONHATH CJIOKEHUE, BBIYMTAHWE, YMHOKCHHC
MHOTOYJICHOB U PA3JI0KEHHE MHOTOYJICHOB Ha MHOKUTEIIH.

3HaTh OoNpe/elIecHHe MHOTOYICHA, TOHUMATh (hOPMYJIMPOBKY 3a/IaHUMN: «YIIPOCTHUTH
BBIPKEHHUEY, «PA3TIOKUTH HA MHOKHUTEIIN.

YMeTh MPUBOJAUTHE MHOTOWICH K CTAHAPTHOMY BH/TY, BBITIOJTHATH ICHCTBUS C
OJTHOYJICHOM U MHOTOYICHOM; BBITIOHSTH Pa3j0KEHNE MHOTOUJIEHA BEIHECEHHUEM OOIIEeTO
MHOKHTEJIS 32 CKOOKH; YMHOXaTh MHOTOWICH Ha MHOTOWICH, PacKJIapIBaTh MHOTOUICH Ha
MHOKUTENH CITIOCOOOM TPYIIHPOBKHU, JOKA3bIBATh TOKECTBA.

5. ®opmyJibl COKPAIEHHOr0 YMHOKeHus (18 u.)

dopmyIsl (a+tb)” =a* +2ab+b*, (a—bYa=b)=a> —b*, [(axb)a’> Fab+b>)].
[Tpumenenne GopMyIT COKpPAEHHOTO YMHOKEHUS K PA3JIOKCHUIO HA MHOYKHUTEITH.

Ilenp — BbIpaOOTaTh YMEHHE TPUMEHSATH B HECIOXKHBIX CIy4asX (OpMYIIbI
COKPaIIEHHOTO YMHOXCHHS JUISI MPEOOPa30BaHUS IEIBIX BBIPAKEHUH B MHOTOWICHBI W JUIS
pa3iIokKEeHUs] MHOTOWICHOB HA MHOXKHUTEIH.

3HaTh GOPMYITBI COKPAIICHHOTO YMHOXCHHSI: KBAJPAaTOB CYMMBI H PAa3HOCTH JBYX
BBIPXXEHU; pa3TUYHbIE CIIOCOOBI Pa3I0KEHUS] MHOTOYWICHOB HA MHOKHUTEIH.

YMeTh 49uTath (HOPMYJIBI COKPAIEHHOTO YMHOXEHHS, BBITIONHATH IPEOOpa3oBaHUE
BBIpXEHUI TpUMeHeHueM (OpMYJT COKPAIIEHHOTO YMHOXEHHsI: KBaJpaTa CyMMBl U Pa3HOCTH
IBYX BBIPAKCHHE, YMHOXCHHS PA3HOCTH JBYX BBIPOKCHHH HAa WX CyMMY,  BBITIOJTHSTH
pa3joXKeHHe Pa3HOCTU KBAJPaTOB JABYX BBIPAKEHUN HAa MHOXUTENIU; NMPUMEHATH pPa3lIuYHbIC
CHOCOOBI PA3JIOKEHHUST MHOTOWICHOB HAa MHOXKHTENH, TPEe0OpPa30BBIBATH IIEIBIC BBIPAKCHUS,
MPUMEHSTDH MPe00pa30BaHUE LENbIX BRIPAKEHUN MPU PEIICHUH 3a/1a4.

6. Cuctembl TuHeiiHbIX YpaBHeHui (14 4.)

Cucrema ypaBHEHUH C JAByMs IepeMEHHbIMHU. PerieHue cucTeM ABYX JIMHEWHBIX
YpaBHEHHU C IBYMS IIEPEMEHHBIME. PeleHne 3a1a4 METO0M COCTABIICHUS CHCTEM YPaBHECHUM. .

[{enp — MO3HAKOMUTH YYAILIUXCSA CO CIIOCOOAMU PELICHHs] CUCTEM JTMHEHHBIX ypaBHEHUN
C IIByMsl TIEPEMEHHBIMH, BBIPA00OTaTh YMEHHE PelIaTh CUCTEMBI YPAaBHEHUH M MPMEHSATh UX TIPH
pEIIeHNU TeKCTOBBIX 3a/1ad.

3HaTh, YTO TaKOE JMHEWHOE YpaBHEHHE C JBYMs IIEPEMEHHBIMH, CHCTEMa ypaBHEHUH,
3HATh Pa3NUYHbIE CIIOCOOBI PEIIEHUS CHCTEM YpaBHEHUIl ¢ JABYMs NEPEeMEHHBIMH: CIIOCO0
MOJICTAHOBKH, CITOCOO CJIOKEHUS; TIOHUMAaTh, YTO YpPaBHEHHE — 3TO MAaTEeMAaTHYCCKUH ammapar
pelIeHus: pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEeMAaTUKH, CMEXHBIX 00J1acTell 3HAHHI, TPAKTHKH.

YMeTh TpaBUIBHO YHOTPEOISATh TEPMHUHBL «ypaBHEHHE C IBYMS TIEPEMEHHBIMIY,
«CHUCTEMay; TOHUMATh X B TEKCTE, B PEUU YUUTEIs, TOHUMATh (POPMYITHPOBKY 3a7aud «PEIIUTh
CUCTEMY YpPaBHCHHU C JBYMS TIEPEMEHHBIMU»; CTPOHUTH HEKOTOpBIE TpadUKH ypaBHEHUS C
IBYMsI TIEpEMEHHBIMU; pEIIaTh CHUCTEMbl YPaBHEHHUU C JBYyMS MEPEMEHHBIMH Pa3TUYHBIMHU
crocobamu.

7. lloBTOopenue. Pemenne 3anau (7 4.)

3akperuieHle 3HaHUW, YMEHUN U HABBIKOB, TTOJIYYCHHBIX Ha YPOKaX MO JaHHBIM TeMaM (Kypc
anreOpsl 7 Ki1acca)
8kaace

1. YUeThIpexyrojabHUKH

MHuoroyroiasHuK. Beimykiibie MHOTOyrosbHUK. CyMMa yYIJIOB BBIMTYKJIOTO N-YroJibHUKA.
[Tapannenorpamm. CBolicTBa M MpH3HAKU Napasuieiaorpamma. Tpanenus. [IpsMoyroiabHUK.
Pom6. KBanpar. L{enTpansHas u oceBasi CAMMETPHSI.

OcHOBHBIE LIEJIHU:



- (opmupoBaHUE MPEICTABICHHI O MHOTOYTOJbHUKAX, BHIMTYKIBIX MHOTOYTOJILHUKAX, B
YaCTHOCTH O TapajljieliorpamMmme, MPSIMOYTOJIBHUKE, poMOe, Tpamenuu €X CBOMCTBaX, O
OCEBOH U IIEHTPALHON CUMMETPHH, KaK CBOWCTBE HEKOTOPBIX T€OMETPUIECKHX (DUTYD;

- (QopMupoBaHue YMEHHH [I0Ka3bIBaTh, YTO JAHHBIH YETHIPEXYTOIBHUK SIBISICTCS
napajyuieIorpaMMoM, pOMOOM, TPSIMOYTOIILHUKOM, KBaJpaTOM, Tparenue;

- OBJAJCHHE YMEHHEM  paclo3HaBaTh Ha 4YEPTEKax BBIMYKJIBIE MHOTOYTOJIbHHUKH,
napajuieIorpaMMbl, POMOBI, MPSMOYTOJBHUKH, KBaApaThl, TPAMelud, MPUMEHITh CBOICTBa
TAHHBIX UTYP JJIST HAXOXKICHUS UX DJIEMEHTOB;

- OBNAJICHHE HAaBBIKAMU HM300PKEHUS HA 4YepTekaX  BBIMTYKIBIX MHOTOYTOJHHHUKOB,
MOJIB3YSICh CBOMCTBAMH YETHIPEXYTOJIBHUKOB HAXOJUTh WX JJIEMEHTBI, HAXOXXJIEHHUS CyMMbI
YIJIOB  BBIMYKJIOTO MHOTOYTOJIbHMKA, JIETUTh OTPE30K Ha N-paBHBIX YacTeil, CTPOUTH
CUMMETPUYHBIC TOUKH.

2. Ilmomaan

[TonsiTe mnomaau MuHoroyronsHuka. CpoiicTBa momanu. [nomans kBagpara. [Lnomans
MHoroyrojsHuka. [lnomans napannenorpamma. [lnomans tpeyronbauka. [lnomans Tpanenuu.
Teopema ITudaropa.

OcHOBHBIE LIEJIHU:

- (opMupoBaHHE TPEACTABICHUA O TUIOMAAN TUIOCKHX (DHUTYp, PaBHOCOCTABICHHBIX H
paBHOBENUKHUX (PUTypax, 0 crnocode M3MEpeHHUs TUIOMIATd MHOTOYTOJILHUKOB, 00 OTHOIICHUH
IJIOMIAJEH TPEYTOJIbHUKOB;

- ¢hopMUpOBaHNE YMEHUI  OMpeNesITh PABHOBEIUKHWE U PABHOCOCTABJICHHBIE (HUTYpHI,
BBIBOJUTH (POPMYJIBI HAXOXKJICHHS TUIOMIAJCH MapauieiorpaMMa, pomOa, Tpamernud, CTOPOH
NPSMOYTOJIBHOTO TpeyroyibHuKa (T. [Iudaropa);

- OBIIaJilcHUEe yMEHHEM W HaBBIKAMHU BBIYHCIIATh IUIOMIAJA  TPEYTOJIbHUKA,
MPsIMOYTOJIBHUKA, KBaJpara, MapajjieliorpaMma, Tparelud HCIONb3ysd (OpPMYIbI, CTOPOHBI
MIPSIMOYTOJIBHOTO TPEYTOIFHUKA UCTIONB3YsT Teopemy [ludaropa.

3.I1og00HBIEe TPEYTOJIbHUKH

[Tponoprimonaneabie  oTpe3ku. OmpenencHue MOAO0OHBIX TPEYroJbHUKOB. OTHOIIEHUE
wiomaaed NmoJoOHBIX TpeyroJbHUKOB. Ilpu3Haku moao0usi TpeyroibHUKOB. CpemHsist TUHHS
TpeyronbHuKa. [IpomopiimoHaibHBIe OTPE3KU B MPSMOYTOILHOM TPEYTOJIBHUKE.

CuHyC, KOCHMHYC M TaHT€HC OCTpPOro yrjia MNpsSMOYTIOJbHOTO TpeyrojibHHKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. 3HAYEHUSI CUHYCa, KOCHUHYCa W TaHreHca juis yrioB 30, 45 u
60 rpamycos.

OcHOBHBIE 1IeJIN:

- ¢popMuUpoOBaHUE TPECTABICHUN O MO100UU PUTYp, O COOTHONIICHUAX MEXKIY CTOPOHAMU
Y yTJaMU B TPEYTOJIbHUKAX, O CPETHEH JIMHUU TPEYTOJIbHUKA, O CPEHEM TTPOMIOPIIMOHATIEHOM;

- (opMupoBaHME YMEHUW HAXOIUTh PACCTOSHHE O HEIOCTYMHOW TOYKH, BBITIOJHATH
MMOCTPOEHNE METOOM TO00NS;

- OBJIQJICHWE YMEHHEM M HaBBIKAMH OMPEACIATH M0JI00HUe TPEYroIbHUKOB, KOd(puImeHt
Moa00usl, HAXOAWTh CTOPOHBI, YIJIbI, ¥ IUIOMAAU TMOJOOHBIX (DUTYp, HCIIOIB3Ys CBOMCTBA
OMCCEeKTPUCHI M MEAHaHbl HAXOAWTh DJIEMEHTHI TPEYTOJbHUKA, HAXOIUTh CPETHIOI JIMHUIO
TPEYTOJILHUKA, ONIPEACIIATh 3HaUeHNE CHHYCa, KOCHHYCa, TAHT€HCa M KOTAHTEHCA 0 33[aHHOMY
3HAUYEHHUIO YTJIOB, peulaTh NIPSIMOYTOJIbHBIE TPEYTOJIbHUKH.

4. OKpyKHOCTH

B3aumHoe pacnonoxeHue npsMo Hu  OKpyxkHOcTH. KacaTenbHass K OKpPYXHOCTH.
I'panycnas mepa nyru okpykHOCTH. LleHTpaibHBIN M BOUCAaHHBIA yTJbl. Teopema 0 BIUCAHHOM
yTIe.

CBoiicTBa OMCCEKTPUCHI YIJIa U CEPEeIMHHOTO NEPIEHAMUKYJApa K OTpe3Ky. Teopema o
MEPECCUCHUH BBICOT TPEYTOJIbHUKA.

Brnucannas n onucanHasi OKpyHOCTH. CBOMCTBO ONMHMCAHHOTO YETHIPEXYTOJIbHUKA.

OcHOBHBIE LIEJIHU:

- (opMupOBaHHE TPEACTABICHUA O B3aUMHOM PACIIOJIOKEHUU OKPYKHOCTH M TPSMOH,



LEHTPAJIbHBIX M BIUCAHHBIX YTJaX, BIMCAHHOM M OMUCAHHOM OKPYXHOCTSIX, O CEPEAUHHOM
MEePIEHANKYIISIPE, O YETHIPEX 3aMeuaTeIbHBIX TOYKaX TPEYTOIbHUKA;

- (opmupoBaHHEe yMEHHI MOCTPOCHHUS BIHCAHHBIX M OMHCAHHBIX  OKPYXHOCTEH,
OTIpEIEATh B3aMMHOE PACIOJIOKEHUE TPSIMOU W OKPY)KHOCTH, BBIIOJIHATH COOTBETCTBYIOIIHE
YEepTEKU;

- OBJIQJICHUE YMEHUEM W HABBIKAMH HAXOXJICHHS paanyca, TMaMeTpa, JUTHHBI OKPY>KHOCTH,
rpalyCHOM Mephl AYTH, LIEHTPAIBHOTO U BIIMCAHHOTO YIJIOB, IPUMEHSTH CBOMCTBA KacaTeIbHOU
W XOpJ JUISl PEIICHHsI 3a/1ay, HaXOJIUTh JIEMEHTHI YETHIPEXYTOJbHUKOB OMUPAsICh Ha CBOWMCTBA
BIHMCAHHOW U OMTUCAHHOM OKPYKHOCTH.

5. Auaredpanyeckue 1pooun

[Tonatue anrebpamdeckoil npobu. OCHOBHOE CBOICTBO anreOpandeckoil aApoOH.
Coxkparenue anreOpandecKkux apooei.

Crnosxenue, BBIYMTAHUE, YMHOKEHUE W JelieHue anreOpamueckux apoOei. BosBenenue
anredpandecKkoi 1podu B CTETICHb.

PannonansHoe ypaBHeHue. PellieHne palmoHaIbHBIX YPAaBHEHHM.

CreneHb ¢ OTpULIATENIBHBIM II€JIBIM IT0Ka3aTeJIeM.

OcHOBHBIE LIEJIHU:

- popMupoOBaHUE TIPEICTABICHUN O MHOTOWJIECHE OT OJHOW MEePEMEHHOM, anredpanyeckon
Ipobu, 0 paIrioHATHFHOM BBIPAXKCHHH,

- (poopMuUpOBaHUE YMEHMI JI€JICHUS MHOTOWIEHAa HA MHOTOYJIEH C OCTAaTKOM, Pa3lIOKEHUs
MHOTOYJICHa Ha MHOXHUTENH, COKpalleHHe aApobei, mpuBeneHUE anredpandeckux aApoded Kk
o01eMy 3HaMEHATEIIo;

- OBJIQJICHHME YMEHHUEM YIPOILIEHHUS BBIPAKEHUM, CIIOKEHUS M BBIYMTAHUS, YMHOKECHUS U
JieNieHus anredpandeckux Apooeii ¢ pa3HbIMU 3HaMEHATENsAMU;

- OBNIQJICHHE HAaBBIKAMHU MPeoOpa30BaHUs PAIMOHATIBHBIX BBIPAKCHHIM, TOKA3aTEIbCTBA
TOXKJIECTB, PELIECHUS pallOHAIbHBIX YpaBHEHUH CIIOCOOOM OCBOOOXAECHHS OT 3HaAMEHaTesel ¢
COCTaBJICHMEM MaTeMaTH4YE€CKON MOJIETTN pEaIbHbIX CUTYalUH.

6. Oyukuusa_ V = Jx ..CBoiicTBa KBQ/IPATHOI'0 KOPHS

ParmonanwsHbIe 1 MppaoHaibHbIe ynuciaa. MHOXKECTBO JeUCTBUTENbHBIX uncel. [lonsTue
KBaJpPaTHOTO KOPHSI.

Oynkusa VY = Jx , ee cBoiicTBa i rpaduk. Beimykiocts GyHKINU.

CaoiicTBa KBaJipaTHBIX KOpHEH. [IpeoOpa3oBanue BBIpAKEHUM, COACPIKAITUX KBAIPATHBIN
KOpeHb. Mo1y/ib I€MCTBUTENIBHOTO YKCIIA.

OcHoOBHBIE LIE/IHU:

- GopmupoBaHUE TpEACTaBICHUN O KBaJAPATHOM KOPHE M3 HEOTPULIATEIHHOTO YHCIa, O
Gymkuan ¥ = x ;

- ¢popMupoBaHUE YMEHUS TTOCTpoeHUs rpaduka GyHKIUU V = x 1 ommcaHus ee CBOCTB,
WCIIONIB3YS AITOPUTMA M3BJICUCHUS KBAAPATHOTO KOPHS;

- OBJAJICHHE YMEHHEM MpPeoOpa3OBHIBATh BBIPAKCHUSA, COJEPIKAIIUE  OMEPAIUIO
W3BJICUCHUS KBAJIPATHOTO KOPHS, MPUMEHSS CBOMCTBA KBaIPATHBIX KOPHEH;

- OBJIaJICHUE HABBIKAMU PELICHUSI YPABHEHUH, COJIepKaIUX paJuKal.

k
7. Kpagparnunasa gyHkuus. PyHkuus_) = —
X

k
Oynkmus ¥ = kx*, ee cpoiictBa u rpaduk. PyHKIHS » =—, ee CBOHCTBA M TpaduK.
X

I'unep6ona. Acumnrora. [TapaniensHblil nepeHoc rpadukos.

KBanpatubiii Tpexwien. KBagpatuunas ¢yHkius, ee cBoiictBa u rpadux. [lonstue
orpannueHHON ¢yHkuuu. [loctpoenue u ureHue rpaukoB KycouHbIX QyHKImi. I'paduueckoe
pelieHre KBaIpaTHbIX YpPaBHEHU.

OcHoBHBIC IE/IN:



k
- dopmmpoBaHHE TpejcTaBleHHi 0 (GyHKIMH Y =kx’, QyHKIMH Y =—, THIepOoIe,
X

nepeMemieHun  rpaguka 1Mo KOOPAMHATHOM  TUIOCKOCTH,  KBAJpPAaTUYHOW  (PYHKUIUHU
y=ax’+ex+c;

o 9] 2
- dbopmMupoBaHHEe yMEHUH TIOCTpOoeHUs TpadukoB GYHKIUH y=hkx",y=—,
X

2 o
Yy =ax~ +6x+ CH OIIMCAaHHE UX CBOUCTB,

- OBJIQJICHME YMEHHEM MCIIOJb30BaHMUs alropuTMa NOCTpOeHUs Trpaduka QyHKIUH
y=fG+h+m,y=fx+l),y=f(x)+m;

- OBJaJIeHHE HaBbIKAMM pEIIeHUs] KBAJpPaTHBIX YPaBHEHUH TpaduuecKuM CrocodoM,
MOCTPOEHUS JPOOHO-IMHENHON (PyHKINU.

8. KBagpaTHbie ypaBHeHUs!

KBagparuele ypaBHenus. IlpuBeneHHoe kBaapaTtHoe ypaBHeHue. IlosnHoe, HemosHOE
KBaJlpaTHOE ypaBHeHue. KopeHb KBaipaTHOrO ypaBHEHHUs. PelieHune KBaJpaTHOrO ypaBHEHMS
METOJIOM Pa3JI0KEHHsI HA MHOKHUTEIN, METOJIOM BBIICIICHUS ITOJHOTO KBaIpaTa.

HuckpumuHant. @opMyisl KopHel. [lapameTp. YpaBHeHHE ¢ mapaMeTpOM.

ANTOpUTM pelIeHMs pPAlMOHAIBHOTO YypaBHEHHsA. bukBaapaTtHoe ypaBHeHHE. Meton
BBE/ICHMS HOBOW IIEPEMEHHOM.

Yactueie cimyyau ¢GopMylibl KOpHEH KBaJapaTHOro ypaBHeHusi. Teopema Buera.
Pasnoxenue KBaApaTHOTO TpeX4ieHa Ha JINHEWHBIE MHOKHUTEIIN.

HppaumnonansHoe ypaBHeHHE. MeTo/ BO3BEICHUS B KBaIparT.

OcHoBHbBIC Le/IN:

- (opMupoBaHME NPEICTABICHUNH O TIOJIHOM, IMPUBEACHHOM, HEMOJHOM KBaJpaTHOM
YPaBHEHMH, JTUCKPUMHUHAHTE KBAJpPAaTHOTO YypaBHEHHs, (opMyjax KOpHEH KBaJpaTHOrO
ypaBHeHus, TeopeMe Buera;

- (dopMHpOBaHHE YMEHUH pEIIUTh NPUBEACHHOE KBAJpaTHOE YypaBHEHHE, MPHUMEHSSA
oOpaTHyto TeopeMy Buera;

- OBJIAJICHUE YMEHUEM DA3JI0KECHUs KBAJAPATHOIO TPEXWICHA HAa MHOMKUTEIH, PELICHUS
KBaJIpaTHOTO ypaBHEHUs N0 (popmyraM KOpHEH KBaJpaTHOTO ypaBHEHHUS,

- OBJIQJICHME HaBBIKAMM PELIEHMS] PALMOHAIBHOTO W HMPPALMOHAIBHOTO YPaBHEHHUS Kak
MaTeMaTUYECKON MOJENH PEAIbHBIX CUTYaIIHiA.

9. HepaBeHncTBa

CBoiicTBa  4YMCIIOBBIX  HEpaBeHCTB.  JIMHeWHOe  HepaBeHCTBO.  PaBHOCHWIBHOE
npeoOpa3oBaHue HepaBeHCTBA. KBajpaTHoe HEpaBEHCTBO. AJITOPUTM pELICHUS KBaJpaTHOTO
HEPaBEHCTBA.

Bospacraromas, yosiBatomias ¢pynkimu. MccnenoBanue GyHKIIMM HA MOHOTOHHOCTD.

[TpuOnkeHHble 3HAUYEHUSA JIEHCTBUTENIBHBIX YHCEN, [MOTPEIIHOCTh MPUOIMKEHHUS,
npUOJIMKEHUE 110 HEJOCTaTKy U M30bITKY. CTaHIapTHBIN B YKCIIA.

OcHoBHBIE LIE/IN:

- (opmupoBaHue mpeACTaBICHUNH O YHMCIOBBIX HEpPaBEHCTBAX, HEPABEHCTBE C OJHOM
MIEPEMEHHOM, MOJTyJIe IEHCTBUTEIBHOTO YUCIIA,;

- (opmMupoBaHME YMEHHMH HcCcieloBaHMA (YHKIMM Ha MOHOTOHHOCTb, NPUMEHEHUS
MPUOIMKEHHBIX BBIUHCICHHUI;

- OBJIaZICHUE YMEHHEM MOCTpOeHHUs rpaduKa QyHKIUN MOIYJIb, ONTUCAHUS €€ CBOMCTB;

- OBJIQJICHUE HABBIKAMM DEIICHHS JIMHEHHBIX, KBAJPAaTHBIX HEPABEHCTB, PEIICHUS
HEPaBEHCTB, COACPIKALIUX IEPEMEHHYIO BEJIMUUHY T10]1 3HAKOM MOJYJIS.

9 kjacc

1. PanmonajibHble HEpaBeHCTBA U UX cucTeMbl (16 1)
JIuneliHple W KBaJgpaTHbIE HEPABEHCTBA. PallMOHaIBHBIE HEpPaBEHCTBA. Meron



nHTepBanoB. CUCTEMBI HEpPABEHCTB. PellleHne crucTeM HEpaBEHCTB.

OcHoBHasi LeJIb — CHCTEMaTU3UPOBATh U OOOOIIUTH CBEICHUS O PEHICHUH IEJbIX U
IpOOHBIX PALMOHANBHBIX YPAaBHEHUH C OJHOM NEepeMeHHOH, chOopMHUpPOBATH yMEHHE peIlaTh
HepaBeHCTBa Bua ax*+ bx + ¢ >0 umm ax*+ bx + ¢ <0, rme a £ 0.

B 011 TeMe 3aBeplIaeTcs U3y4YeHUE pallMOHAIbHBIX YPABHEHMN C OJHOM IEpeMEHHOU. B
CBSI3M C 3THUM IPOBOJUTCS HEKOTOpoe 00001ieHrne U yriayOJjeHHe cBeleHUH 00 ypaBHEHHSX.
BBoasTCS NOHATHSA LIETOT0 PallMOHAIBLHOTO YPaBHEHUS M €70 CTENIEHU. Y YallMecs: 3HAKOMSTCS C
pEllIEHHEM YpPaBHEHUW TPEThEW CTENEHH W YETBEPTOM CTEMEHU C MOMOIIBIO Pa3IOKECHHUS Ha
MHOKUTENM U BBEJICHUS BCIIOMOTAaTEIbHOM NEpeMEHHON. MeToa pelleHus ypaBHEHUH IIyTeM
BBEJICHUSI BCIIOMOTAaTEIbHBIX MEPEMEHHBIX OyAeT IIMPOKO HMCIIOJIb30BAaThCA B JalbHEUIIEM MpU
pELICHUH TPUTOHOMETPUYECKUX, JIOTApUPMHUUECKUX U IPYTHX BUIOB YPABHEHUI.

Pacmmpsitorcss cBelieHus O pelIeHWH JIpOOHBIX palMOHAJIbHBIX YpaBHEHHH. Ywuamuecs
3HAKOMSATCS C HEKOTOPBIMU CIELIMAJIbHBIMU ITPUEMAMHU PEILICHUS TAKUX YPABHEHUH.

dopMHupoBaHKME YMEHHI penIaTh HEPaBeHCTBA Buja ax’ + bx + ¢ >0 mwm ax® + bx + ¢ <0,
rae a#0, ocymiecTBisieTcss C OHNOpPOM Ha CBeACHUS O TpaduKke KBAApaTUYHON (YHKIUU
(HampaBJyieHHE BETBEH MapaboJIbl, €€ Paco0KeHHE OTHOCUTEIBHO 0CHOX).

VYyamuecss 3HAKOMATCS C METOAOM HHTEPBAJIOB, C IOMOLIBI0 KOTOPOTO PELIAKTCS
HECJIOKHbBIE pallMOHANIbHBIE HEPABEHCTBA

2. Cucrems! ypaBHenui (15 4)

PanmonaneHbple ypaBHEHUsI C JBYyMs NI€pEMEHHbIMU. PaBHOCHIIbHBIE YpaBHEHHS C JABYMS
nepeMeHHbIMH. DopMmysa pacCTOSHUS MEXIY JBYMs TOYKAMU KOOPAMHATHOM IIOCKOCTH.
Cucrema ypaBHEHHH ¢ JBYMsI IEPEMEHHBIMHU.

MeToabl pemeHust CUCTEM YpaBHEHUH (METOA MOJICTAaHOBKH, allre0pandeckoro CloKeHHs,
BBEJICHUS HOBBIX IEPEMEHHBIX ). PABHOCMIIBHOCTH cucTeM ypaBHeHUH. CUCTEMBbl ypaBHEHUHN Kak
MaTeMaTHYECKUEe MOJIEIH PeabHbIX CUTYalUH.

OcHoBHasi Helb — BbIpabOTaTh YMEHHUE pellaTh MPOCTEHIINE CUCTEMBI, COAepKalline
ypaBHEHHE BTOPOH CTENEHU C JBYMsI IEPEMEHHBIMH, M TEKCTOBBIE 3aJaud C IOMOIIbIO
COCTaBJICHUSI TAKMX CUCTEM.

B nanHON Teme 3aBepuIaeTcss HM3ydyE€HHE CHCTEM YpPaBHEHHMH € JBYyMsS NEPEMEHHBIMH.
OcHOBHOE BHUMaHHE yJIEISI€TCS CUCTEMaM, B KOTOPBIX OJTHO M3 ypaBHEHUM MEpPBOM CTENEHH, a
apyroe BTopod. M3BecTHBIH ydwammmcs cnoco0 MOACTAaHOBKM HaXOAUT 3/1eCh JalbHeIee
IIPUMEHEHNE M II03BOJISIET CBOJAWUTH PELIEHHE TaKUX CHUCTEM K PpEHIEHUI0 KBaJpaTHOTO
yYpaBHEHHUS.

O3HakOMJIEHHE y4YaluXcsd C MpUMEpPaMU CUCTEM YPAaBHEHMH C JBYMsl NEpEMEHHBIMHU, B
KOTOpbIX 00a YpaBHEHHUs BTOPOHl CTEMEHH, [OJKHO OCYLIECTBIATHCA C JIOCTaTOYHOM
OCTOPO’KHOCTBIO U OTPaHUYMBATHCS MPOCTEUIIMMH PUMEPAMHU.

[IpuBneueHre W3BECTHBIX Yy4YallUMcA TpaQUKOB TO3BOJSET MPHUBECTH IMPUMEPHI
rpauUecKoro pemieHus: cucreM ypaBHeHHH. C MOMOIIbI0 TpadUuecKuX MPEICTaBICHUH MOXKHO
HarJsIHO OKa3aTh y4YalMMCs, YTO CHCTEMbI JABYX YPaBHEHHH C JByMs NE€pEeMEHHBIMU BTOPOM
CTEIIEHU MOTYT UMETh OJIHO, /1B, TPH, YETHIPE PELICHUS UM HE UMETh PELICHUH.

Pa3zpaGoTanHblii MaTeMaTHYeCKUi ammapar MO3BOJISIET CYIIECTBEHHO PACIIMPHUTh Kiacc
COJIEpKaTENIbHBIX TEKCTOBBIX 3aJau, PEIaeMbIX C IOMOIIBIO CUCTEM YPABHEHUH.

M3yueHne TeMbl 3aBepIlacTCs BBEICHHEM MTOHATUI HEPaBEHCTBA C IByMsI IEPEMEHHBIMU U
CHCTEMBl HEpaBEHCTB C IBYMsl nepeMeHHbIMH. CBeleHus O rpadukax ypaBHEHHH C JIBYMs
MEPEMEHHBIMH MCIIOJIb3YIOTCS IPU MIUTIOCTPALIM MHOXKECTB PEIIEHNH HEKOTOPBIX MPOCTEH IINX
HEPABEHCTB C JABYMsI IEPEMEHHBIMU M UX CHCTEM.

3. Uncnosbie pyHKIHH (25 1)

Omnpenenenue uyucnoBor (ynknuu. HeszaBucumas mepemeHHas. 3aBuUcUMasi TepeMeHHasl.
O6nacte onpenenenust pyHkiuu. O61acTb 3HaUCHUH QYHKIIUH.

Crnioco0bl 3amanust GyHKIUN (aHATUTHYECKUH, TpadUueCKHii, TaOTMIHBIN, CIIOBECHBIN).

CpoiictBa (yHKIMH (MOHOTOHHOCTH, OIPAaHHMYEHHOCTb, BBIMYKJIOCTh, HauOosblIee U
HauMEHbIllee 3HAUCHUS, HENPEPHIBHOCTh). UeTHbIe U HeueTHble (YHKIMU. ['paduku yeTHOU U



HEYETHOH (YHKIUH.

Crenennpie (yHKIIMUA C HATypaJIbHBIM TIOKa3zaresieM, e cBoicTBa W rpaduk. CrterneHHas
(GyHKIMS ¢ OTpUIATEIbHBIM IENIBIM MOKa3aTeneM, e& cBoicTBa U rpapuk. DyHKuuu y = X',
(neN), ux cpoiictBa u rpadukn. OyHknuu y = x ", (neN), ux cBoiicTBa u rpadpuxu. OyHKIUA

y=3/x , ee cBoiicTBa U TpaduK.

OcHoOBHas1 HeJIb — PACIIMPHUTH CBEICHHS O CBOMCTBAX (YHKIIHIA, 03HAKOMUTH y4yaIluxcs
CO CBOMCTBaMH M TpaUKOM KBaJIpaTUIHOU (PYHKITHH.

B Hauanme Tembl CHCTEMAaTH3UPYIOTCS CBeleHHs O (QyHKuusX. [IoBTOpSAIOTCS OCHOBHBIE
MOHATHUS: (PYHKIUS, apryMEeHT, o0JacTh ompeneneHus (QyHkiuu, rpaduk. J[aroTcs MOHATHS O
BO3PACTaHUU M YOBIBaHUM (PYHKIIMH, MIPOMEKYTKAaX 3HAKOIOCTOSHCTBA. TeM cambIM co3aercs
0a3a JJi1 yCBOSHUSI CBOMCTB KBaJAPAaTUYHOW M CTENEHHON (yHKIWHA, a TaKXe I JaIbHEHIIIero
yrayOneHust pyHKIIMOHAIBHBIX MPEICTaBICHUH MTPHU N3yUYeHUH Kypca alre0pbl 1 Hauasl aHalln3a.

[ToAroTOBUTENBHBIM I[IATrOM K H3YyYEHHIO CBONCTB KBaJpaTUYHONW (GYHKIUH SIBISETCS
TaKXe PacCMOTPEHHE BOMPOCa O KBAJPATHOM TPEXUICHE M €ro KOPHSX, BBIIEICHUHM KBajpaTa
JBY4YI€HA U3 KBAJAPATHOTO TPEXWIEHA, Pa3/I0KEHNUHU KBAJIPATHOTO TpeXUuseHa Ha MHOKUTEIH.

M3yyeHne KBaapaTUUHOW (DYHKIMHM HAYMHAETCS C PACCMOTPEHUs QYHKIMH y = ax’, ee
CBOMCTB MOCOOCHHOCTEH Tpaduka, a TakKe IPYTUX YAaCTHBIX BUJOB KBaJApaTUUYHOU (QYHKIIMN —
Gynkumii y = ax® + b, y = a (x — t)’. DTH CBeIEHUS UCHOIB3YIOTCS TIPU M3yYEHHH CBOMCTB
KBaApaTUyHON (GyHKIHMH oO0mero Buaa. BakHo, YTOOBI ydwamuecss MOHSUIM, 4YTO Tpaduk
GyHkuuK y = ax® + bx + ¢ MOKeT ObITh MOJYYEH U3 TpaduKa GYHKIHMHE Y = ax’C TIOMOIBIO JIBYX
HapaJUleIbHBIX TEePEeHOCoB. IIpuembl mocTpoenus rpaduka (yHKIMHM y = ax’ + bx + ¢
0TpabaThIBAlOTCS Ha KOHKPETHBIX npumepax. [Ipu sToM ocoboe BHHUMAaHUE CIEAyeT YICTUTh
(OpMUPOBAHHUIO Y yUalIXCS YMEHUS yKa3bIBaTh KOOPAMHATHI BEPLINHBI 1apadoIIbl, €€ OCh CUM-
METpHUH, HATIPAaBJICHUE BEeTBEW MapaboIbl.

[Ipy wm3ydeHuu 5TOM TeMbl JaJbHEWINEE pa3BUTHE MOJYy4YaeT YMEHUE HaXOAUTh IO
rpaduKy MPOMEXKYTKH BO3pACTaHUs U yObIBaHMSA (DPYHKLMHU, a TaKKe MPOMEXYTKH, B KOTOPBIX
GyHKIHS COXpaHSET 3HaK.

VYuyamuecss 3HAKOMSTCS CO CBOWCTBAMM CTENEHHOW (yHKIMM y = X'IPU YETHOM H
HEYETHOM HATypaJbHOM IOKa3aTene M. BBOAWTCS MOHATHE KOpPHSA N- CTENeHW. Yyaluecs

. B IET]
JOJIDKHBI IMOHHUMATh CMBICII 3aIllMCE€EM BHA W 2?""'81 OHI/I HOquaI'OT Hpe,ZLCTaBJ'IeHI/Ie (0]

HaXOXXJCHUM 3HAYCHUH KOpPHA C TIOMOLIbI0  KaJbKyJIsATOpa, TMpHYeM  BbIpabOTKa
COOTBETCTBYIOILIUX YMEHUIl HEe TpeOyeTcs

4. Ilporpeccuu (16 1)

Yucnosele nocnenoBaTeabHOCTH  CrocoObl 3aJaHusl YMCIOBBIX IOCIENI0BaTEIbHOCTEN
(aHaTUTUYECKUH, CIIOBECHBIN, PEKYpPPEHTHBIN). CBONCTBA YNCIIOBBIX MTOCIEA0BATEILHOCTEN.

Apudmernueckas nporpeccusi. dopmyna mn-oro uwieHa. dopmyna CyMMbl WIECHOB
KOHEYHOH apu(MEeTHIECKON MPOrpecCHr. XapaKTepPUCTHUECKOE CBOMCTRO.

I'eomerpuueckas nporpeccus. @opmyiia n-oro wieHa. @opmysia CyMMbI YWIEHOB KOHEUHOU
reOMETPUYECKOM TMporpeccuu. XapakTepucTuueckoe cBolcTBO. IIporpeccum u OaHKOBCKHE
pacuerTsl.

OcHoBHas1 1eJb — JaTh NOHATHS 00 apu(METHUECKONH M T€OMETPUIECKOM MPOrpeccusx
KaK YHMCJIOBBIX IOCJIEJOBATEIBHOCTAX 0COO0r0 BUAA.

IIpn u3yyeHHM TeMbl BBOJMUTCS TMOHSATUE IMOCJIEIO0BATENILHOCTH, PAa3bICHIETCS CMBICI
TEepPMUHA «N-} YJIeH MOCIIe0BaTeIbHOCTH», BEIPA0aThIBAETC YMEHHUE UCIOIb30BATh MHIEKCHOE
o003Ha4YeHHE. DTH CBEJICHUS HOCAT BCIIOMOTATEIbHBIN XapaKTep U UCTIONB3YIOTCS ISl H3YUCHUS
apru(PpMETHICCKON U TEOMETPUIECKOMN TPOTPECCHIA.

Paborta ¢ ¢opmynaMu n-ro wieHa W CyMMBI MEPBBIX I WIEHOB IMPOTPECCHH, TOMUMO
CBOETO OCHOBHOI'O HAa3HA4YEHHMs, IO3BOJIIET HEOJHOKPATHO BO3BPAILATHCA K BBIYHACICHUSM,
TOKJIECTBEHHBIM ITPE0OPa30BaHUSAM, PELICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcss XapaKTEepUCTHUECKUE CBOWCTBA apU(PMETHUECKOH M reoMeTpHuYecKOn
IIPOrPECCUil, UTO MO3BOJISIET PACILIMPUTD KPYT IIpeiaraéMblx 3ajau.



5. Di1ieMeHTbl KOMOMHATOPUKH, CTATUCTHKHM U TEOPUM BeposiTHOcTel (21 4)

MHoxecTBa U onepanuu Haj HuMu. KomOuHatopuble 3amaun. IlpaBuino ymHOXeHHS.
®akropuain. [lepecranoBKH.

I'pynnupoBka uHpopmanuu. OOmumi psjx AaHHBIX.KpaTHOCTP BapuaHThl W3MEpPEHUI.
Tabnuynoe npencraBieHue uHpopmanuu. Yactota BapuaHThl. ['paduyeckoe mpencraBieHHe
uHpopmanuu. [lomuron pacmpenenenusi naHHbIX. ['nctorpamma. UucioBble XapaKTEPUCTHKU
JAHHBIX U3MEpeHUs (pa3Max, MoJla, Cpe/IHee 3HaUCHHUE).

Bepositnocts. CoObITHst  (chydaiiHOE, JIOCTOBEpHOE, HeBo3MOxkHoe). Kiaccuueckas
BEpOATHOCTHass cxema. [IpoTuBonosnoxubie coObiTusa. HeBo3MokHbIE COOBITHS. BeposTHOCTH
CYMMBl JBYX COOBITUH. BeposSTHOCTP TNPOTHUBOIOJIOKHOTO CcOObITHS. (CraTucTHYecKast
yCTONYMBOCTb. CTaTUCTHUYECKAsE BEPOSITHOCTD.

OcHoBHasi 1eJib — 03HAKOMUTH YYalllUXCsl C MOHATUSMM NEPECTAHOBKH, pa3MEIICHHUs,
COYETaHUs] M COOTBETCTBYIOIIMMH (POpMyJIaMu s MOACYETa UX 4YMCIIA; BBECTH IOHATHA
OTHOCHUTEJIbHOW YaCTOTHI U BEPOATHOCTH CIYYailHOIO COOBITHSL.

M3yuenne TeMbl HAaUMHAETCA C PELICHUs 33]ad, B KOTOPHIX TpeOyeTcs COCTaBUTh T€ WU
MHBbIE KOMOMHAIIMY 3JIEMEHTOB M MOJICUNTATh UX YUCIO. PazbsicHseTcss KOMOMHATOPHOE MTPABUIIO
YMHOXXEHUS, KOTOPOE UCMONb3YyeTCsl B JaJbHEHIIeM MpH BbIBOJE (GOPMYIT Ui HOJCUeTa YUCia
MEPECTAHOBOK, Pa3MENICHUN U COYETaHHI.

[Ipy u3yyeHMH JIaHHOTO MaTepuana HeoOXOJUMO OOpaTHTh BHUMAHME YYalluXcs Ha
pa3nu4re MOHATHI «pa3MELICHNEe» U «COUeTaHne», CHOPMHUPOBATh y HUX YMEHHE OIPEIEIIATh, O
KaKoM BHJle KOMOMHALIMI HJIeT peub B 3a7aye.

B naHHOW Teme ywamuecs 3HAKOMSTCS C HauyajlbHBIMU CBEICHUSIMM W3 TEOPUU
BEpOATHOCTEH. BBoOATCS TNOHATHS «cioy4aiiHOe COOBITHE», «OTHOCUTENbHAs YacTOTay,
«BEPOSITHOCTh CIIy4allHOTO COOBITUS». PaccMaTpuBarOTCs CTAaTUCTUYECKHMM M KIIACCUYECKHM
MOJXO/Abl K OIPEICNICHUIO BEPOSTHOCTU CiIydailHOro coObITHs. BakHO 00paTuTh BHUMaHUE
y4aluxcss Ha TO, YTO KJIACCUYECKOE OIPEICIICHUE BEPOSTHOCTU MOKHO IPUMEHSTH TOJIBKO K
TaKUM MOJEJISIM pealibHbIX COOBITHH, B KOTOPBIX BCE UCXO/bI ABJISIFOTCS PABHOBO3MOXHBIMU

6. Bextopnbi (18 4)

ITonsitue Bekropa. OTKIIagpIBaHUE BEKTOPA OT JaHHOM TOUKH. OTKIIaJbIBAaHHE BEKTOPA OT
naHHoM Touku. Cymma JIByX BeKTOpoB CyMMa HECKOJBKHX BEKTOPOB. BrlumTaHHe BEKTOPOB.
YMHO)eHue BekTopa Ha uucio IIpuMeHeHue BEKTOpOB K penieHHIO 3anad CpenHss JIMHUA
Tpaneuuu PasiioxkeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM BeKTOopaMm. KoopauHaTel BEkTOpa.
IIpocreiimme 3amaun B KoopauMHaTax. Pemenume 3amay «MeTox KOOpAMHAT». YpaBHEHUE
OKPY’KHOCTH. Y paBHEHHE IIPSIMOM.

OcHoBHasi meJb — HAY4YUTh Y4YallUXCsl BBINOJIHATH JEHCTBHS HaJ BEKTOpaMM Kak
HAIpPaBJICHHBIMU OTPE3KAMM, YTO Ba)KHO ISl IPUMEHEHHSI BEKTOPOB B (PU3HKE; MMO3HAKOMUTH C
HCIIOJIb30BaHUEM BEKTOPOB U METOAA KOOPAUHAT IPU PELICHUH F€OMETPUUECKHX 3aad.

BexTop onpenensercs Kak HallpaBJIEHHBIM OTPE30K U JIEHCTBUS HaJl BEKTOPaMU BBOJASTCS
TaK, KaKk 3TO MPUHATO B (U3UKE, T. €. KaK JIEHCTBUS C HalpaBlIeHHbIMU OTpe3kaMu. OCHOBHOE
BHUMAaHHE JIOJDKHO OBITH yJIEJIEHO BBIPAOOTKE YMEHMH BBINIOJHATH ONEpalMy HaJl BEKTOpaMU
(ckyaapIBaTh BEKTOPBI MO IpaBWJIaM TpPEyrojbHHKA W MapajjenorpaMma, CTPOUTh BEKTOD,
paBHBIM Pa3HOCTH JBYX JIaHHBIX BEKTOPOB, a TAK)K€ BEKTOp, PaBHBIM MPOU3BEIACHHUIO JTAHHOTO
BEKTOpa Ha JAHHOE YHCIIO).

Ha mpumepax moka3piBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCS K PELICHUIO
reomMeTpuueckux 3anad. JlemoHctpupyercss 3(GQGEKTUBHOCTb HNpUMEHEHHs GOopMyn A
KOOpJIMHAT CEepEeIUHBlI OTPE3Ka, PACCTOSIHUS MEXKIY ABYMs TOUKAaMHU, YPaBHEHUH OKPYKHOCTH U
OpsMOM B KOHKPETHBIX T€OMETPUYECKHMX 3aJayax, TeM CaMbIM JaeTcsd IpeJCTaBlIeHHe 00
U3Y4YEHUU F€OMETPUUYECKUX (PUTYD C IOMOIIbIO METOOB aareopbl

7. CooTHOLIEHMS MeX1Y CTOPOHAMH M YyrjiamMH  TpeyroiabHuka. CxajasipHoe
npousseaeHue BeKTopos (11 u)

Cunyc, kocuHyc M TaHreHc yria. Teopema cuHycoB. Teopema kocuHycoB Teopema o
wioniaaM TpeyronbHUKaPemienne TpeyronbHUKOB. M3meputenbHble paboTel  CkansipHoe



npousBe/ieHue BEKTOpoB. CkalsipHOE MPOM3BEJICEHHE BEKTOPOB B KoopAuHaTax. [IpumeneHue
CKQJISIPHOTO TTPOU3BEACHUS BEKTOPOB K PEIICHUIO 33]1a4.

OcHoBHasi HeJb — Pa3BUTh YMEHHUE YYAIIUXCS MPUMEHATh TPUTOHOMETPUUYECKUMA
arrapar npy peleHnu TeOMETPUYECKUX 3a1ad.

Cunyc u xocunyc moboro yria or 0° mo 180° BBOASTCS ¢ MOMOIIBIO EAMHHUYHOM
MOJTYOKPY’KHOCTH, JOKa3bIBAIOTCS TEOPEMbI CHHYCOB W KOCHUHYCOB M BBIBOJIUTCSI €LIE OJIHA
(dbopMyIa TIoIIa M TPEyroJbHUKA (TTOJIOBUHA MPOU3BEICHHUS IBYX CTOPOH Ha CHHYC yTia MEKIY
HUMH). DTOT anmapart MPUMEHSETCS K PEIICHUIO TPEYyTOJIbHUKOB.

CkansipHoe TpOM3BEJCHHE BEKTOPOB BBOAWTCA Kak B (u3nKe (MPOW3BEIACHHE IJINH
BEKTOPOB Ha KOCHHYC yrIJla MEXIy HHUMH). PaccMaTpuBarOTCsi CBOWCTBA CKaJIPHOTO
MIPOU3BEJICHUS U €r0 IPUMEHEHHE MPU PEIICHUH T€OMETPUUECKUX 3a]au.

OcCHOBHOE BHHMAaHHE CIEAYyeT YACIUTHh BBIPAOOTKE MPOYHBIX HABBIKOB B MPHUMEHEHUU
TPUTOHOMETPUUECKOTO anmnapara npu pelieHu reOMeTPUUECKUX 3a1ad.

8. lniuHa oKkpy:KHOCTH M 1oL Kpyra (12 4)

[IpaBUNbHBIE MHOTOYTOJIbHUK. OKpyXHOCTb, ONHCaHHAasi OKOJIO MPABUIBLHOTO
MHOTOYTOJIbHUKA W BIIMCAHHAsI B MPABWJIBHBIA MHOTOYTOJBHUK. DOpPMYINBI JJii BBHIYHCICHUS
IJIOIIA M TPABWJIBHOIO MHOTOYTOJIBHUKA, €r0 CTOPOHBI M PaJnyca BIUCAHHON OKPY>XHOCTH.
Jnuna oxpyxHocTu. [1momaas kpyra 1 KpyroBoro cekropa

OcHOBHAsl HeJb — pPACIIMPUTh 3HAHUE YYALIUXCA O MHOIOYTOJIbHUKAX; PACCMOTPETH
MOHSITUS JUTMHBI OKPY>KHOCTH U TUIOIIAIN KpyTra U GOPMYJIBI IS UX BBIYUCIICHUSI.

B Hauane Tembl Jgaercs ompeneiIeHUE NPABWIBHOTO MHOTOYTOJIbHMKA, |
paccMaTpuBalOTCs  TEOpeMbl 00  OKPYXKHOCTSIX,  ONHMCAHHOM  OKOJO  MPaBUJIBHOTO
MHOT'OYTOJIbHUKA U BIIUCAHHOHN B HETO. C MOMOINIBIO OMMCAHHON OKPY>KHOCTH PEIIAOTCS 3a/1a4u
O TOCTPOCHUM IPaBUJIBHOTO LIECTUYTOJIBHUKA M NPABWIBHOTO 2n-yrOJIbHUKA, €CIU JaH
MPaBUJILHBIN N-yTOJIbHUK.

@opMyIIbl, BEIpAXKAKOUIUE CTOPOHY MPaBUIBHOTO MHOIOYTOJIbHUKA U PaJuyC BIIMCAHHOM B
HETO OKPY>KHOCTH 4epe3 paJiniyC OMUCAHHON OKPY>KHOCTH, UCTIONB3YIOTCSI TIPU BBIBOJE (popmyn
JUIMHBI OKPYHOCTH W IUIOIIAAM Kpyra. BeiBox onmpaercs Ha MHTYUTHUBHOE INPEICTaBIECHUE O
npezesie: NpU HEOTPAHMYEHHOM YBEJIUYEHHHM YHCJIa CTOPOH MPABWIBHOIO MHOTOYTOJIbHHKA,
BIIMCAHHOTO B OKPY’KHOCTb, €T0 IEPUMETP CTPEMHUTCS K JUIMHE 3TOM OKPY’KHOCTH, a IOl —
K IUTOIIA/IA Kpyra, OFPaHUYE€HHOTO OKPY>KHOCTBIO

9. IBm:kenus (8 1)

[Tonsitue nBuxkenus CoiicTBa ABmxkeHul. [lapannensusiil nepenoc [loBopor.

OcHoBHasl HeJIb — MMO3HAKOMUTH YYaIIMXCS C MOHATUEM JIBXKEHHS U €r0 CBOMCTBAMM, C
OCHOBHBIMH BUJAMHU JIBUKEHUI, CO B3aUMOOTHOLIEHUSIMU HAJIOKEHUN U IBUKEHUMN.

JIBM>KeHHEe IIOCKOCTH BBOJUTCS KaK OTOOpa)keHHE IJIOCKOCTH Ha cels, coXpaHsioliee
paccTositHue Mexay Toukamu. [Ipu paccMOTpeHMHM BHUIOB JIBHJKEHHM OCHOBHOE BHUMAaHUE
yAeNseTcsl MOCTPOEHUI0 00pa3oB TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB NPU OCEBOH U
[EHTPaIbHOW CHUMMETPHSIX, MapajuleNbHOM TepeHoce, moBopoTe. Ha sddexTHpIx mpumepax
MOKa3bIBACTCSl IMPUMEHEHHE JBWKEHUN TIpU peleHuu reomerpuueckux 3anad.llonstue
HAJIO’)KEHUSI OTHOCUTCA B JAHHOM KypC€ K YHCIy OCHOBHBIX MOHSATHH. Jloka3biBaeTcs, 4TO
MOHSTHUS HAJIOKEHUS U JIBIXKEHUS SBISIOTCS SKBUBAJICHTHBIMH: JIIOOOE HAJIOKEHHE SIBISIETCS
JBUKEHIIEM TUIOCKOCTH W 00paTHO. M3ydeHue moka3aTenbCcTBa HE SIBISETCS OOS3aTEIbHBIM,
OJIHAKO CIIEyeT paCCMOTPETH CBSI3b MOHATUN HATIOKEHUS U ABUKECHUS

10. O6 akcuomax reomeTpuu (2 4)

becena 06 akcmomax reomeTpumu.

OcHoBHasi uUeJb — JaTh Ooyiee TIIyOOKOE TPEACTABIEHHE O CHCTEME aKCHOM
IJJTAHUMETPUHU U AKCUOMATUYECKOM METOJIE.

B nanHoli TeMe paccka3bpIBaeTCsl O PA3IMUHBIX CHCTEMaX aKCMOM T'€OMETPHUH, B YACTHOCTH
0 pa3IMYHBIX CIIOCO0axX BBEJCHHUS MOHATHUS paBeHCTBA QUTYP.

11. HayanbHble cBeleHUs U3 cTepeomMeTpuu (8 1)



[Ipenmer ctepeomerpun. ['eoMeTpuueckue Tena W MOBEPXHOCTH. MHOTOTPaHHUKH:
npu3Ma, TNapajulelienune1, nupaMuiaa, (GopMynisl IS BBIYUCICHUS WX o0OBeMoB. Tema u
MOBEPXHOCTH BpAIICHUS: IUIUHAP, KOHYC, cdepa, map, GOpMyIIbl sl BEIUUCICHHUS WX TUIONIA-
Jiel TIOBEPXHOCTEN U 00BEMOB.

OcHoBHasi ueJib — JaTh HaydajdbHOE TPEJCTABICHHWE O TelaX M TOBEPXHOCTSIX B
MIPOCTPAHCTBE; MIO3HAKOMUTD YYAITUXCS C OCHOBHBIMH (DOPMYJIAMH ISl BEIYHACIICHHS TUTOIIIA ICH
MOBEPXHOCTEH U 00beMOB Tell. PaccMOTpeHHe MpOCTeUITNX MHOTOTPaHHUKOB (IIPU3MBI, Mapai-
JIeNIeTITIe Ia, TMPAMUJIBI), a TAKKE TeJl ¥ TOBEPXHOCTEH BpamieHus (IIHHAPA, KOHYyca, chepsl,
Iapa) TPOBOAMUTCS HAa OCHOBE HATTSAHBIX MPEJICTaBICHUN, O€3 TMPUBJICUCHUS aKCHOM
crepeoMeTpur. Dop MyJbl I BBIYHCICHUS 00BEMOB, YKa3aHHBIX TEJI BBIBOJSATCS HA OCHOBE
npuHnuna Kasanbepu, ¢GoOpMynbl A BBIYHCICHUS IUIOMIAZe OOKOBBIX MMOBEPXHOCTEH
IWIMHIPA ¥ KOHyCa IIOJIYYalOTCS C TIOMOIIBIO Pa3BEepPTOK ITHX MOBEPXHOCTEH, (opMyiia
iomaau chepsl IPUBOAUTCS 0e3 000CHOBaHUS

12. IToBTOpeHne yueoHOro MaTepuasa kypca 9 kiaacca (18 4)

B paloueii mporpamme B COOTBETCTBMM C TpPeOOBaHUSIMHU 3aIIaHUPOBAHBI CJENYIOIIHE
BUIBI U (OPMBI KOHTPOJIS: KOHTPOJbHBIE pabOThI, MPOBEPOUYHbIE PabOTHI, CaMOCTOSTEIbHbIC
paboThl, IpakTUYECKHE PadOThl, MATEMAaTHUYECKHE TUKTAHTHI, TECTHI.

Skaace
JIMYHOCTHBIE, METAIIPE/IMETHBIE U IIPEJMETHBIE PE3YJIbTATbI
OCBOEHUA KYPCA MATEMATHUKHU
Juunocmueimu pesynbraTaMu u3ydeHHs npeamera «MaTemaTtuka» SBISIOTCS CIEAYIOLIUE
KauyecTBa:
- HE3aBHCHMOCTb MBIIUICHUS;
- BOJISI U HACTOMYUBOCTD B JIOCTH)KEHUH LIEIIH;
- Ipe/ICTAaBJICHNE O MAaTEMAaTUYECKOM HayKe Kak chepe ueaoBeuecKoil 1eTenbHOCTH;
- KpEaTHUBHOCTb MBIIUICHHUs, WHUIMATHBA, HAXOAYMUBOCTb, AKTUBHOCTb IpU PEUICHUU
MaTeMaTHYECKOM 3a1auM;
- YMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yNIbTaT Y4eOHOH MaTeMaTUYeCKO! AeATeIbHOCTH;
Memanpeomemmuvimu pe3yiabTaTaMu U3ydeHUs Kypca «Marematnkay sBiseTcs GOpMUPOBaHHE
YHUBEpCaJIbHBIX yueOHbIX aeicTuii (YVY ).
Pecynamuenvie YY/I:

CaMOCTOSITENIBHO oOHapyscusams W (HOPMYIHPOBATh yueOHYIO0 MpoOIeMy, ONMpeesTh
1eNb y4eOHOM e TeIbHOCTH, BEIOMpATh TEMY MPOEKTa;

6b106U2aMb BEPCUM pEIIeHHUs] MpoOIeMbl, 0CO3HaBaTh (M MHTEPIPETUPOBATH B CIIyyae
HEOOXOJUMOCTH) KOHEYHBIH pe3ylbTaT, BbIOMpaTh CpeACTBAa JOCTHIKEHMSI UEIU U3
IIPEUIOKEHHBIX, a TAKKE UCKaTh UX CAMOCTOSATEIBHO;

cocmaenams (MHAUBUAYAIBHO WM B TPYIIE) IJIaH pelieHus: npoOsaemMbl (BBHITOTHEHUS
IIPOEKTA);

paboTtas Mo IUIaHy, c@epsAmb CBOU JEUCTBUS C LEIbI0 W, NPU HEOOXOAMMOCTH,
UCTIPABIIATH OLIMOKHM CaMOCTOSTENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIaH);

B JIMAJIOTE C YUUTEJIEM CO8EpUIeHCMB08aMb CAaMOCTOSITEILHO BHIPA0OTaHHBIE KPUTEPUU

OLIEHKH.

Ho3nasamenvuvie YY/I:
AHAU3UPOBAMNDb, CPABHUBAMb, KIACCUDUYUPOBamb U 0000wamb PaKThl U SBICHHUS,
ocywecmeisims CpaBHEHHUE, KIIACCUPUKAIINIO, CAMOCTOSTSIIEHO BRIOUPAst OCHOBAHUS U
KPUTEPUH I YKA3aHHBIX JTJOTHUECKUX OTEPAaIlHii;
cmpoums  JIOTUYECKH OOOCHOBAaHHOE PACCYXKJCHHE, BKIIOYAONIEE YCTaHOBJICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBS3CH;
co30a6amb MaTEMATUIECKHUE MOJIEIIH;




COCTaBJIATh TE3MCHI, pPA3MUYHBIE BUABI IJIAHOB (IIPOCTHIX, CIOXHBIX U T.IL).
[IpeoOpa3oBbIBaTh MHPOPMAIMIO U3 OJHOTO BUAA B APYroi (Tabiuily B TEKCT, AUarpaMMmy U
p.);

8bIYUMBIGAMb BCE YPOBHHU TEKCTOBOI HH(YOPMAIIHUH.

ymMembv onpedeniamb BO3MOXKHBIE HUCTOYHHKM HEOOXOJIUMBIX CBEACHUH, MPOM3BOJIUTH
MOKMCK UHPOPMAINH, aHATU3UPOBATh U OLIEHUBATh €€ I0CTOBEPHOCTD.

NOHUMasl TTO3UIMIO JAPYTroro 4YeloBeKa, pasiuiuams B €ro peuu: MHEHUE (TOUKY 3pEeHus),
JI0Ka3aTeNbCTBO (apryMeHThl), (haKThl; TUMOTe3bl. [ 3TOro caMOCTOSTENbHO HCIOIb30BaTh
pas3iruYHbIe BUJIBI YTEHUS (M3ydaroliee, IPOCMOTPOBOE, 03HAKOMHUTEIBHOE, TIOMCKOBOE), TPUEMBI
CITyIIaHUS.

Ymemv ucnonvzosamv KOMIBIOTEPHBIE W KOMMYHMKAI[MOHHBIE TEXHOJOTUU Kak
MHCTPYMEHT JUIsl TOCTUXKEHUS CBOMX IIeJIeH.

Kowmynuxamuenvie YY/I:

CaMOCTOSITENILHO Op2aHu306b18ams yueOHOE B3aUMOIEHCTBHE B rpymie (ONpeaeiaTh
o011ue 1esH, J0roBapruBaThCs IPYyT € IPYrOM H T.1.);

OTCTauBasi CBOIO TOUKY 3PEHUS, NPpUBOOUNMb apeyMeHmbl, TOATBEPKIas ux pakramu;

B JIUCKYCCHUU YMEembBblOBUHYMb KOHTPAPTYMEHTHI;

YUUTBCS KPUMUUHO OMHOCUMbCS K CBOEMY MHEHUIO, C JIOCTOMHCTBOM NPU3HABAMb
OIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TaKOBO) M KOPPEKTHPOBATH €r0;

MOHUMas MO3ULUIO APYTOT0, pa3iuyams B €ro peun: MHEHHE (TOUKY 3pEHHS),
JI0Ka3aTeNIbCTBO (ApryMEHTHI), (aKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

YMemb B3TJISIHYTh HA CUTYAIUIO C MHOUM MO3UILIUU U 00208apuamscs C IIOJbMU UHBIX
MTO3ULIUMN.

IIpenmMeTHBIMU pe3yJibTaTaMU U3YUYEeHUS NpeaMeTa «MaTteMaTHuKay SIBISIFOTCS CIEAYIONe
YMEHHSL.

BBIMIOJHATH  apudmernyeckue  JEHCTBUSL € HATYpPalbHBIMH,  JECATUYHBIMH,
OOBIKHOBEHHBIMH JJPOOSMHU C paBHBIMHU 3HAMEHATEIISIMH;

yHnoTpeOsTh TEPMHUHBI, CBSI3aHHBIE C PA3IUYHBIMM BUIAMHM YHCENT M CHOCO0aMU HX
3allUCH: HATypaJbHOE YHCIO, NECSATUYHAas ¥ OOBIKHOBEHHAs Jpo0b, MEPEXOAUTh OT OJHOM
(G OpMBI 3aMKCH K IPYyTroi;

CpaBHUBATh YHUCIIA, YIMOPSA0YMBAaTH HAOOpBI YHCEN, BECTU CpPAaBHEHHE pa3IMYHBIMU
METOJIaMU;

HaXOAWTb 3HAUEHUS CTEIIEHEN C HATYPAJIbHBIM [T0KA3aTENIEM;

COCTaBJISITh HECJOKHbIE OYKBEHHBbIE BBIpAXKEHHS W (OpPMYIIbI; OCYLIECTBIATH B
BBIpQKEHUSX U (opMyliax UYMCIOBbIE MOJCTAHOBKM M BBINOJHATH COOTBETCTBYIOIME
BBIUHCJICHHUS,

pelaTh JUHEHHbIC YPaBHEHUS allre0pandeckuM METO/I0M;

MOJIb30BaThCS OCHOBHBIMM €IUHHUIIAMH JUIMHBI, MAacChl, BPEMEHHU, CKOPOCTH, IUIOIIA[IH,
00bEMa; BeIpakaTh 0oJiee KpYIHBIE €AUHUIIBI B O0Jiee MEJIKUe U Ha000poT;

pemaTh TEKCTOBbIE 3a/1a4ll apUPMETHUECKUMHU U alredpandecKuMi METO/IaMH, BKIIOYast
3a7jauu ¢ JpOoOSIMHU U MPOLCHTAMH;

CTPOUTDH MPOCTEUIINE TeOMETPUUECKHE (PUTYPHI;

yumams MHGOPMAIUIO, 3aIMCAHHYIO0 C MOMOUIBIO JIMHEHHBIX, CTOI0YATHIX U KPYTOBBIX
auarpamm;

cmpoums MIPOCTEHIINE TUHEWHBIE, CTOJIOUAThIE M KPYTOBbIE TUarpaMMBl;

Haxooums  PEUICHUS] <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B  KOTOPBIX
UCIOJIb3YIOTCSI MAaTEMATUYECKUE CPEICTBA;

paboTaTh Ha KaJbKYJISITOPE;

IIPOBOAMTH HECJIOXHBIE [OKA3aTENbCTBA, IIOJIy4aTh IPOCTEHIINE CIEACTBHUS U3
U3BECTHBIX paHee IMOJYYeHHBIX YTBEPXKJACHUN, OLIEHWBATh JIOTHUECKYIO0 MPaBUJIBHOCTD
paccyXAeHUM, UCII0Ib30BaTh IPUMEPBI I WIUTIOCTPALIMM U KOHTPIPUMEDHI AJIs1 ONIPOBEPIKEHUS
YTBEPKICHUM




co30asamsb MPOAYKT (Pe3yIabTaT MPOEKTHOW NEATEIHHOCTH), IS U3YYCHUS U OMUCAHUS
KOTOPOTO MCIIOJIb3YIOTCS MaTeMaTHUYECKHUE CPE/ICTBA.

brxnacc
JInuyHOCTHBIC, MeTanpeIMeTHbIEC M IIPeIMETHbIEe Pe3yJIbTAThl 0CBOCHUS
yueOHoro npeamera «MaremaTukay.
Copnepxanue Kypca 6 Ki1acca HalleJIEHO Ha JOCTHKEHUE OCHOBHOM MPEIMETHON KOMIIETEHLINN -
BBIUHCIIUTEIBHOM, a TaK)Ke METaNPEeIMETHBIX U IMYHOCTHBIX PE3yIbTaTOB O0yUEHUSI.
JINYHOCTHEIE PE3yAbTATHL:
uAeHTU(GUIMPOBATH ce0sl C MPUHATIC)KHOCTHIO K HApPOAY, CTPAHE TOCYAapCTBY;
IIPOSIBIIATE BHUMAHHUE U YBAXKEHHUE K LIEGHHOCTAM KYJIbTYpP APYTMX HAapOOB;
MIPOSIBIISATH MHTEPEC K KYJIBTYpE U UICTOPUU CBOETO HapO/1a, CTPaHBI;
pa3ianyaTh OCHOBHBIE HPABCTBEHHO-ICTETUYECKUE TIOHATHUS;
OLIGHUBATh CBOM M UY)KUE MOCTYTIKH;
OLICHMBATh CUTYalLlUU C TOUKHU 3PEHMS NIPaBUII IOBEACHUS U ITHKHU;
MIPOSIBIISATH B KOHKPETHBIX CUTYaLUSAX 100pOKEIATETbHOCTD, JOBEPHE
BHHUMATEIbHOCTH;
BBIPaXKaTh MOJOXKHUTEIbHOE OTHOUIEHHE K MPOLIECCy MO3HAHUS;
NPOSIBJIATH BHUMAHUE, YAUBIICHUE, JKeIaHue OOJIbIle Y3HATh;
OLIEHHBATh COOCTBEHHYIO YUEOHYIO ACSITEIbHOCTh: CBOU JIOCTHKEHUS, CAMOCTOATEIHHOCTD,
MHUIMATUBY, OTBETCTBEHHOCTb, IPUUMHBI HEY/1a4;
MIPUMEHATD MTpaBUIIa JeJI0BOTO COTPYAHUYECTBA!
CPaBHMBATbh pa3Hble TOUKH 3PEHUS;
CUMUTATHCSI C MHEHHUEM JPYTOro YeJOBeKa;
NPOSIBIIATH TEPIEHUE U T0OPOKETaTeIbHOCTD B CIIOPE, AUCKYCCHUH, TIOBEpUE K COOECETHUKY;
(dbopMupoBaHUE KyJIbTypbl paboThl ¢ rpaduueckoil HHGpopMaIuei;
BJIaJICHHE HAaBBIKAMU YTEHHSI TOKa3aHUHM N3MEPUTENIbHBIX IPUOOPOB, COIEPIKAIINX LITKAJIBI,
BBITIOJTHEHHE PacueToB Ha OBITOBOM YPOBHE C HCIIOJIb30BAaHUEM BEJIMYHH, BHIPAXKEHHBIX
MHOT'O3HaYHBIMH YHCIIAMH;
(dbopMUpOBaHKE U Pa3BUTHE ONEPALMOHHOTO THIIA MBIIIJICHUS;
(bopMHpOBaHNE BHUMATEIBHOCTH M UCTIOJHUTENIBCKOM TUCIIUIUIMHBL,
OTIEpUPOBAHUE PA3TUYHBIMU €IMHUIIAMU U3MEPEHUS JUTHH, TUTOIIa/iel U 00beMOB ITPU OIUCAHUU
00OBEKTOB.

Memanpeomemuvie pe3vibmamaol.

Yuemu:
MIPUBOJUTH MPUMEPHI aHAJIOTOB OTPE3KOB, TPEYTOJIbHUKOB U MHOTOYTOJILHUKOB, MPSMBIX U
Jy4ell B OKpPY>KaIOIEM MUDE;
BBISIBJISITH COCTaBHbIE YaCTU OOBEKTA;
OIpEIENIATh MECTO JJAHHOM YacTu B CAaMOM OOBEKTE;
BBIJIETISITH CBOMCTBA B M3y4aeMbIX 00beKTax U TuddepeHpoBaTh Ux;
IpyNIUpPOBaTh OOBEKTHI MO ONPEIeIEHHBIM IPU3HAKAM;
OCYIIECTBJISATh KOHTPOJIb MPABUILHOCTH CBOUX JICUCTBUN;
COCTaBJISATh MAaTEMATUYECKYIO MOJICNIb TEKCTOBBIX 3a/1a4 B BUJIE OYKBEHHBIX BBIPAKCHHIA;
BBITIOJHSATH JIEUCTBUS B COOTBETCTBUH C UMEIOIIUMCS aJITOPUTMOM; OCYLIECTBIIATH BHIOOD
HaunOosee 3(h(HEeKTUBHBIX CITIOCOOOB PEIICHHS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH;
COTIOCTAaBIIATH CBOIO pabOTy ¢ 0Opasmamu;
aHAJIM3UPOBATh YCIOBHE 337a4H U BBIJICJIATH HEOOXOIUMYIO JJIS €€ PelIeHUs HHPOPMALUIO;
HaXOAUTh UH(OPMALINIO, ITPE/ICTABICHHYIO B HEIBHOM BUJIE; IPEOOPa30BbIBATH OOBEKTHI B
COOTBETCTBHH C 33JJaHHBIMU 00pa3llaMy; BHICTPAUBATh JJOTMYECKYIO LIETIOUKY PacCy KIACHUH;
MIEPEHOCUTh B3aUMOCBSI3U U 3aKOHOMEPHOCTHU C OJJHUX OOBEKTOB U JIEUCTBUI HA JIpyTrHe 1o
aHAJIOTUH;



OCYIIECTBIATH BBIOOP Hanboee 3(h(heKTUBHBIX CIIOCOOOB pEIIeHNUs 3a/1a4; MPEICTaBIATh
3aBHCHUMOCTH MEXY Pa3IMYHbIMU BEIMYMHAMU B BUJE GOPMYJI; BBIUUCIATH IUIOMAAb OOBEKTA,
COCTOSIIIETO U3 HECKOJIBKUX YaCTEH; BHIYUCIATH IUIOMAAN 00BEKTOB B (hOpME MHOTOYTOJILHUKOB
IIPU pEIIeHUH OBITOBBIX 3a/1a4; UCIOIb30BaTh YEPTEKHBIE HHCTPYMEHTHI I CO3AaHUS
rpaduuecKkux 0OBEKTOB MPU PELICHUU OBITOBBIX 3a/1a4;
YUTaTh JUarpamMMbl, IPEJCTABIATH HH(GOPMAIIMIO B BUJIE IUArPAMM.
LIpeomemnuie pe3ynomamut:

Takum oOpa3oM, 0 OKOHYAHUHU U3YyUEHHUsSI Kypca MaTeMaTukH 6 Kiacca
yuamuecst OyayT
UMETh MPEICTaBIICHHUE:
0 YMCJIE€ U YUCIIOBBIX CUCTEMaX (OT HATypaJbHbIX 0 PAllMOHAIBHBIX YHCEN);
0 BEpPOSITHOCTH, O OJaronpusATHBIX U HEOIArOMPUATHBIX UCXO0/1aX; O MOJICYETE BEPOSITHOCTH;
0 POMOPLHOHATBHBIX U OOPATHO MPOMOPIUOHAIBHBIX BEIMUHHAX.
YMETb:
UCTOJIb30BaTh CUMBOJIMYECKUI S3bIK alreOphl, BBIMOIHATH TOXIECTBEHHBIE IPE0OpPa30BaHUs
MpOoCTEHIINX OYKBEHHBIX BBIPAKEHUI, IPUMEHSTh IPUOOPETEHHbIE HABBIKU B XOJI€ PELICHHUS
3ajay;
peliaTth JIMHEeWHbIE YpaBHEHUS, IPUMEHATh JaHHbIE YMEHUS I PellleHus 3ajay;
pelaTh 3aJa4y BBIACIEHUEM TPEX ITANIOB MaTEMATHUECKOIO MOIEIMPOBAHUS;
COCTaBJIATh U pellaTh MPOMOPIUY;
UCIIOJIb30BaTh T€OMETPUYECKUH SA3BIK JJIS ONIUCAHUS IPEIMETOB OKPYIKAIOLIETO MUPA;
MIPUMEHSTD MPaBUIIO POU3BEACHUS MPU PEIICHUH MPOCTEUIITNX
BEPOSITHOCTHBIX 3a/1a4;
BBIUUCIIATH IJTMHY OKPYKHOCTH, IIOIIAAb KpyTa.
HaXOJIUTh PEIICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3371ay, B KOTOPBIX UCHOIb3YIOTCS
MaTeMaTHYECKUE CPE/ICTBA;
paboTaTh Ha KaIbKYJIATOPE;
MIPOBOAMTDH HECJIOXKHBIE JOKA3aTEeIbCTBA, MOTYYaTh MPOCTEHIIINE CIEICTBUS U3 U3BECTHBIX paHee
IIOJIyYEHHBIX YTBEPXKICHUHN, OLIEHUBATh JIOTUUECKYIO IIPABUIILHOCTD PAcCykKIECHUH,
MCIOJIb30BaTh MPUMEPHI I WIUTIOCTPALIMHA U KOHTPIIPUMEPHI JIJIsl ONIPOBEPIKEHUS YTBEPKICHUM
CO3/1aBaTh MPOAYKT (Pe3yIbTaT MPOEKTHON AESITEILHOCTH), U1l U3yUEHUS U OIIUCaHMs KOTOPOTO
UCTIOJIBb3YIOTCSl MATEMaTUYECKHE CPEJCTBA.

Txaacc (reoMeTpus)

.]II/I‘IHOCTHLIC, METANPEAMETHBIC H NTPECAMETHBIC PE3YJbTAThI OCBOCHHUSA COAECPKAHUA KypcCa
[Iporpamma obGecrieunBaeT JOCTHKEHHE CIEAYIONINX PE3yJIbTaTOB:

JTUYHOCMHDbIE:

(¢bopMHpOBaHHE OTBETCTBEHHOT'O OTHOIIEHUS K YUYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH

o0yyaroImuxcs K caMOpPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHMBALMU K OOYUYEHHIO U

MO3HAHUIO, BBIOOPY AalbHelIero odpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuii u

npodeccnoHaIbHBIX MIPEATNIOYTEHUH, OCO3HAaHHOMY IIOCTPOECHUIO VHJVBHTyIbHOU

00pa3oBaTeIbHON TPACKTOPHHU C YUETOM YCTOMUMBBIX MMO3HABATEIbHBIX HHTEPECOB;

(GopMHpOBaHUE LEJIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPaKTHKH;

dhopMHpOBaHNE KOMMYHHKATHBHOW KOMIIETGHTHOCTH B  OOIIEHUH U COTPYJHUYECTBE CO

CBEpCTHMKAMH, CTapIIMMHU U MJIAJIIMMU B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO-

UCCIIEIOBATENbCKOM, TBOPUECKOM U IPYTUX BUJAX JEATEIbHOCTH;

YMEHHE SCHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICJIA B YCTHOW U MUCbMEHHON peYr, IOHUMATh

CMBICJI IIOCTaBJIEHHOM 3aJadyM, BBICTPAWBATH APTyMEHTALMIO, IPUBOAWTH TNPHUMEPBl U

KOHTPIIPUMEDHI;



KPUTHYHOCTh MBIIJICHNS, YMEHHUE paclo3HaBaTh JIOTUYECKM HEKOPPEKTHBIE BBICKA3bIBAHUS,
OTJINYATh TUIOTE3Y OT aKTa;

KpEaTUBHOCTb  MBIIIJICHUS, WHHULMAATUBA, HAXOAYMBOCTb, AKTUBHOCTb IIPH  PELICHUU
reOMEeTpUYECKUX 3a/1a4;

YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT yueOHOM MaTeMaTH4ecKoi 1esTeTbHOCTH;
CHOCOOHOCTh K SMOIIMOHAJIBHOMY BOCIPHATHIO MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHHH,
paccyKJIeHUH;

MemanpeomemHuvle:

YMEHHME CaMOCTOSITEIIbHO IUIAHUPOBATH AJIbTEPHATUBHBIE ITyTHU JOCTHKEHUS L€, OCO3HAHHO
BBIOMpATh Hanboee 3PPEeKTUBHBIC CIIOCOOBI PEIICHHs YUYCOHBIX U TTO3HABATEIBHBIX 33/1a4;
YMEHHUE OCYIIECTBIIATh KOHTPOJb IO PE3ydbTaTy M MO Ccrocody JelcTBUS Ha ypOBHE
MIPOU3BOJIBLHOTO BHUMAaHUS U BHOCUTh HEOOXOJMMbI€ KOPPEKTUBBI;

YMEHHUE a/IeKBaTHO OLICHUBAThH MPABHJIBHOCTh WM OIIMOOYHOCTD BBITIOJHEHUs YUeOHOI 3a1auu,
€€ 00bEKTUBHYIO TPYJIHOCTh U COOCTBEHHBIE BOZMOKHOCTH €€ PelleHUS;

OCO3HAHHOE BJIQJICHUE JIOTUYECKUMHU JCHCTBUSAMHM OIpENeNeHUs TMOHATUH, 0000IIeHus,
YCTAHOBJICHUS aHAJIOTUH, KIIACCU(UKAIIMM HA OCHOBE CaMOCTOSATEILHOTO BHIOOpAa OCHOBAaHUHN U
KpUTEPUEB, YCTAHOBIIEHNS POJIOBBIX CBSI3EH;

yMEHHE YCTaHaBIMBATh NMPUUYMHHO-CIIEJICTBEHHbIE CBS3U, CTPOUTH JIOTMYECKOE pacCyXkJIEHUE,
yMO3aKJII0ueHue (MHAYKTUBHOE, ISIYKTUBHOE U 10 aHAJIOTUH) U BBIBOBI;

yYMEHHE CO3/1aBaTh, IPUMEHSTHh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA, MOJEIIN
Y CXEMBI JIJIs pellieHHs YUeOHbIX U TIO3HABATENbHBIX 3a/1a4;

yMEHHE OPraHU30BbIBATh YU€OHOE COTPYJHHUUECTBO U COBMECTHYIO JEATEIBHOCTh C YUUTEIEM U
CBEPCTHMKAMU: ONPEAEIATh LU, PaCIpeAesaTh QYHKIUN U POJIH YUaCTHUKOB, OOIINE CIIOCO0Y
paboThI; yMEHHE padoTaTh B TPYMIE: HAXOAUTH OOIee perieHrue W pa3peniaTh KOHQIUKTH Ha
OCHOBE COTIJIACOBAHHUS TMO3UIMA M ydeTa MHTEPEecOB; CIyIIaTh MapTHepa; (OpMyIHpPOBATH,
apryMEHTUPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

¢dbopmHpoBaHUE U pa3BUTHE Y4eOHOH M OOIIENONb30BATEIbCKON KOMIETEHTHOCTH B 00JacTH
UCIOJIb30BaHusl UHPOPMAITMOHHO-KOMMYHUKAaMOHHBIX TexHoJoruil (MKT-komneTreHTHOCTH);
NepBOHAYAJIbHBIE TPEACTaBICHUs 00 HAeAsX M O MeToJaX MaTeMaTHKH KaK YHHUBEPCaJIbHOM
S3bIKE HAyKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHUS SIBJICHUN U TIPOIIECCOB;

YMEHHE BHUJIETh MaTeMaTHUECKYI0 3a/ady B KOHTEKCTE IpOOJIEMHON CHUTyallMd B JIPYTHX
JTUCHUIUTNHAX, B OKPYKAIOIIEeH KU3HU;

YMEHUE HAaXOJUTh B pPAa3IMYHbIX HCTOYHHKAX HH(OpMaIuio, HEOOXOAUMYIO IS PpeIICHUS
MaTeMaTHYeCKUX MpoOJieM, M MPEACTaBiISATh €€ B MOHATHOW (opMe; MPUHUMATh PEIIECHUE B
YCIIOBUSAX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(pOpMAIINY;

yMEHHE T[OHUMaThb M HCIOJIb30BaTh MaTEeMaTHYECKHE CpEACTBA HAIVIATHOCTU (PHUCYHKH,
YEepPTEkKH, CXEMBI U Jp.) I WIUTIOCTPALUU, UHTepIpeTaliy, apryMeHTaluH;

yMEHHE BBIBUTaTh THUIOTE3bl MPU PEUICHUH y4eOHBIX 3a/lad U MOHHMMaTh HEOOXOAUMOCTb HX
IIPOBEPKU;

yMEHHE NMPUMEHATh UHIYKTUBHBIE U JIEAYKTUBHbBIE CIIOCOOBI pacCyKJIEHHH, BUIETh pPa3InyHbIC
CTpaTEruy PEIICHUs 3a/]a4;

MOHMMAaHUE CYIIHOCTH aJITOPUTMHYECKUX MPEINUCAaHUM U YMEHHUE JefCTBOBAaTh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITENIbHO CTaBUThH LIE€JH, BbIOMpaThb W CO3[aBaTh AJITOPUTMBI JUISI PELIECHUS
yueOHBIX MaTeMaTHYeCKHX MpoOIeM;

yMEHHE IUIAHUPOBAaTh U OCYLIECTBIJIATH JEATEIbHOCTh, HANpPABICHHYIO Ha pelIeHHEe 3aaad
HCCIIEIOBATEIBCKOTO XapaKTepPa;

npeomemuule:

oBNajieHue 0a30BbIM TMOHATHHHBIM almapaToM [0 OCHOBHBIM pa3JielaM COJEpIKaHUS;
Mpe/ICTaBlIeHUEe 00 OCHOBHBIX H3Yy4YaeMbIX MOHATUSAX (YUCIIO, TeoMeTpuyeckas (urypa) Kak
BAKHEHIINX MATEMATHUYECKUX MOJENSIX, IO3BOJIAIOIIMX ONMCHIBATh M HU3y4aTb pealbHbIE
MIPOLIECCHI U SIBJICHMUS,



yMeHHEe paboTaTb C TEOMETPUYECKUM TEKCTOM (aHaJIM3MpOBaTh, U3BJIEKaThb HEOOXOIUMYIO
nH(pOpPMalMIO), TOYHO U TPaMOTHO BBIPa)KaTh CBOM MBICIM B YCTHOM M NMHCHMEHHOHN pedH C
IIPUMEHEHNEM MAaTEMaTH4YE€CKON TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOIb30BaTh PA3JINYHBIE SI3BIKH
MaTeMaTHKH, MPOBOAUTh Kilaccu(UKaIMK, JIOTUYECKHEe OOOCHOBaHMS, J0Ka3aTeIbCTBa
MaTEMaTUYECKUX YTBEP KICHUM;

OBJIaJICHHE HAaBbIKAMU YCTHBIX, TMCbMEHHBIX, THCTPYMEHTAIbHBIX BBIYMCIICHUM;

OBJIaJICHUE TE€OMETPUUYECKUM S3BIKOM, YMEHHE HCIIOJIb30BaTh €ro JJIs ONHCAHUS IPEIMETOB
OKpY’KaloIller0 MHUpa, pPa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTaBICHUM U U300pa3uTENbHBIX
yYMEHUH, MpuoOpeTeHne HaBbIKOB FEOMETPHUUECKUX MTOCTPOCHHIA;

YCBOCHHME CHCTEMaTHYEeCKMX 3HAaHUI O IUIOCKMX (Urypax M HX CBOMCTBaxX, a TaKXke Ha
HarjsiJHOM YypOBHE — O NPOCTEMIINX TNPOCTPAHCTBEHHBIX TENaX, YMEHHE IPUMEHSITH
CUCTEMaTUYEeCKUE 3HAHUS O HUX JUISI PEIICHUsI TEOMETPUUYECKUX U NMPAKTUUYECKHX 3a]1a4;

YMEHUE U3MEpATh JJIUHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIB30BaTh (OPMYIbI s
HAXO0X/ICHUS IEPUMETPOB FreOMETPHUUECKUX QUTYp (TPEyroibHHKA);

YMEHHME TPUMEHATh W3Y4YCHHBIE MOHATHS, pEe3yibTaTbl, METOABl JJs pEIIEeHUus 3anad
MPAKTUUECKOr0 XapakTepa W 3aJad U3 CMEXKHBIX JUCIHUIUIMH C HCIOJIb30BAHUE MIpU
HEOO0XOIMMOCTH CIIPaBOYHBIX MaT€pPHAaJIOB, KAIbKYJISITOPa, KOMIIBIOTEPA.

7xJaacc (aaredopa)

IInanupyembie pe3yabTaThl.
CYILECTBO MOHITHUSI MATEMAaTUUYECKOI0 JJOKa3aTeJIbCTBA; IPUMEPHI JOKA3aTEIIbCTB;
CYILECTBO MOHATHS AJITOPUTMA; IPUMEPHI AJITOPUTMOB;
KaK MCIIOJIb3YIOTCSI MaTeMaTH4eCcKie (OpMyJibl, ypaBHEHUS; IPUMEPHI UX IPUMEHEHUS JUIS
pELIEeHNs MaTEMaTUYECKUX U IPAKTUYECKUX 33]1a4;
KaK MaTeMaTU4eCKH OIpe/ieJeHHbIe (YHKIIMH MOTYT OIKCHIBaTh peabHbIE 3aBUCUMOCTH;
IIPUBOJUTH IIPUMEPBI TAKOTO OIMCAHMS;
CMBICJ MJIeaIU3alliy, TO3BOJISIONIEH pelaTh 3aa4u peaJbHON JeHCTBUTEIbHOCTH
MaTeMaTHYECKUMHU METOJIaMH, IPUMEPBI OINOOK, BO3HUKAIOIIUX [IPU HACaTH3aLINY;
(bopMyJIbl COKpAIIEHHOTO YMHOXKEHUS;
yMeThb
COCTaBJISITh OYKBEHHBIE BHIPAKEHUS U (POPMYJIBI 110 YCIOBHSIM 3a/1a4; OCYILIECTBISATH B
BBIPRKEHUSAX U (OPMYJIaxX YUCIOBBIC MMOACTAHOBKU U BBIIIOJIHATH COOTBETCTBYIOIUE
BBIUHCJICHUSI, OCYILIECTBIIATh [TOJICTAHOBKY OJIHOI'O BBIPAXKEHUS B IPYTo€; BbIpaKaTh U3 (HOpMYyII
OJIHY NIEPEMEHHYIO YEPE3 OCTAJILHBIE;
BBITIOJIHATH OCHOBHBIE ACMCTBUS CO CTENEHSMU C HATYPAJIbHBIMU [TOKA3aTEISIMH, C OJTHOUJICHAMHU
Y MHOTOYIEHAaMH; BBIIIOJHATH Pa3/I0KEHUE MHOTOUWIEHOB HA MHOXKUTEIH; COKpallaTh
anredpanydeckue 1poou;
pelaTh JIMHEHHbIE YPABHEHUS U yPABHEHUS, CBOLIMECS K HUM, CUCTEMBI JABYX JIMHENHBIX
YpaBHEHUH C ABYMs [IE€PEMEHHBIMU;
pelaTh TEeKCTOBbIE 33aul aJIre0pandeckKuM METOA0M, HHTEPIPETUPOBATDH MOTYYSHHBIH
pe3yJibTaT, MPOBOJUTH OTOOP pELIeHU, UCXOAs U3 GOPMYIUPOBKH 33/1a4U;
OIIPEAEIATh KOOPAUHATHI TOUKH INIOCKOCTH, CTPOUTH TOUKH C 33JaHHBIMU KOOPJUHATAMH,
CTPOMTH TpaUKK TMHERHBIX QyHKIMH 1 QyHKIMH y=X;
HaXOJAUTh 3HaYCHUS (PYHKIMH, 3aJaHHON (HOpMYJIIOH, TabIuLel, rpag KoM O ee apryMeHTY;
HAXOJUTh 3HAUEHUE apryMEHTa 0 3HaYeHUI0 QYHKIMH, 3alaHHON rpauKoM WUiIu TaOnIuLel;
OIpeNIeNIATh CBOMCTBA (DYHKIMHU 110 ee TpaduKy; NpUMEHTh rpaduuecKue NpeACTaBIeHUs IpU
pEILIEHUN YpaBHEHUI U CUCTEM;
OIMCHIBATh CBOMCTBA M3YUYEHHBIX (DYHKIMI, CTPOUTH X TpaUKH;
HCII0JIb30BAaTh NPHO0OpeTeHHbIe 3HAHUS U YMEHHS B IPAKTHYECKO /1esiTeJIbHOCTH U
MOBCEeHEBHOM KU3HH IS
BBITIOJTHEHMSI pacdyeToB 1O (hopMyiaM, cocTaBieHUs! (OpPMYJI, BBIPAXKAIOIINUX 3aBUCUMOCTH



MEX]y peajbHbIMHU BEIMUYMHAMU; HAXOXKACHUS HYKHOH (OPMYJIbI B CIPAaBOYHBIX MaTepUaax;
MOJIETTUPOBAHUS TPAKTUYECKUX CUTYallMi U UCCIIEJOBaHUS IOCTPOCHHBIX MOJEINEH C
HCIIOJIb30BaHUEM arapaTa ainreopsl;

OIHCAHUS 3aBUCUMOCTEH MeXAy (HU3MYECKUMHU BEIMUYNHAMU COOTBETCTBYIOIUMU (HOpMYJIaMu
IIPYU UCCIIEI0BAHUM HECTIOKHBIX IPAKTUUECKUX CUTYalH;

MHTEpIIpeTalny rpaduKoB peabHbIX 3aBUCUMOCTEH MEXIy BEIMUNHAMHU.

B pe3yabTate n3y4eHus 371€eMEHTOB JIOTHKH, KOMOMHATOPHUKH, CTATUCTHKHA M TEOPUH
BEPOSATHOCTEH YYEHHK /J0JIKEH:

yMeThb

* IPOBOJUTH HECIIOKHBIEC TOKA3aTEeJIbCTBA, OMYyYaTh MPOCTEHUIIINE CIEACTBHS U3 U3BECTHBIX WIIN
paHee MOIy4YEHHBIX YTBEPKACHNUN, OLIEHNBATh JIOTMUECKYIO IPABUIIBHOCTD PACCYXACHUH,
MCIOJIb30BaTh MPUMEPHI I WILTIOCTPALIMM U KOHTPIIPUMEPHI JIJIsl ONIPOBEPIKEHUS YTBEPKICHMUIA;
* U3BJIEKaTh MH(OPMAIIHIO, IPECTABICHHYIO B Ta0IUIaX, Ha AUarpamMmax, rpadukax;
COCTaBJISATh TAOIHIIBI, CTPOUTH JUArpamMMbl U TpaduKu;

* pemaTb KOMOMHATOPHBIE 3a/1a4M ITyTEM CUCTEMAaTHYeCKOTo nepedopa BO3MOXKHBIX BapUaHTOB,
a TaKKe C UCMOIb30BaHUEM MpaBUiIa YMHOKEHUS;

* BBIYMCIIATh CPEJHUE 3HAUEHUS PE3YJIbTATOB U3MEPEHUI;

* HAXOJIUTh YaCTOTY COOBITHUS, UCTIONb3YsI COOCTBEHHbIE HAOIIOACHHS U TOTOBBIE
CTaTUCTUYECKHUE JIaHHBIE;

* HAXOJIUTh BEPOSATHOCTHU CIYYalHBIX COOBITHI B MPOCTEHIINX CITydasx;

HCII0JIb30BAaTh NPHOOpPeTEeHHbIE 3HAHUS U YMEHHS B IPAKTHYECKOM AesiTeJIbHOCTH B
NOBCEIHEBHOM KU3HM JJIS:

* BBICTpaMBaHUs apryMEHTALMH MIPH JI0Ka3aTeabCcTBE (B JOpME MOHOJIOTA U JIHAJIOTa);

* pacmo3HaBaHUs JIOTHYECKU HEKOPPEKTHBIX PacCy KICHUH;

* 3aIICH MaTEMaTUYECKUX YTBEPKICHUH, 10Ka3aTEIbCTB;

* aHaJIM3a peajbHBIX YMCIIOBBIX JaHHBIX, IPE/ICTABICHHBIX B BUJIE AMArpaMM, rpauKoB,
TaOJIHIL;

* pelIeHUs MPaKTUYECKHX 3a/]1ad B MOBCEAHEBHON U MPOPECCHOHANTBHON AESITEIbHOCTH C
UCTIOJIb30BaHUEM JEHCTBUH C YMCIaMU, IPOLIEHTOB, JIUH, TUIOIAaAeH, 00beMOB, BpEMEHH,
CKOPOCTH;

* peleHus y4eOHbIX U MPaKTHUECKUX 3ajiay, TPeOYIOIUX CUCTEMaTHYECKOTro nepedopa
BapHAHTOB;

* CpPaBHEHUS IIAHCOB HACTYIUICHUS CITy4alHBIX COOBITUH, OLICHKH BEPOATHOCTH CIyYaifHOTO
COOBITHA B MPAKTUYECKUX CUTYaAIUAX, COMOCTaBICHNUS MOJEIH C pealbHOM CUTYalllel;

* IOHUMaHMsI CTAaTUCTUYECKUX YTBEPIKICHUM.

8kaacc
.]II/I'IHOCTHBIC, METANPEAMETHBIC U IMIPEAMETHBIC PE3YJ/IbTATHI OCBOCHUA COACPKAHUA
y4eOHOro Kypca

I/I3yquI/1e MAaTEeMaTUKH B OCHOBHOM IIIKOJIE Ja€T BO3MOXHOCTb YyYdallluMCA OOCTHUYb
CIICAYIOIIMX Pe3yJbTaTOB B HAIIPABICHUN JTUYHOCTHOTO PAa3BUTHS:
YMEHUEC ACHO, TOYHO, I'PAaMOTHO H3JIaraTb CBOU MBLICJIIU B YCTHOﬁ 7 TIMCBMEHHOM peun, MIOHNUMATh
CMBICJI IOCTaBJICHHOH 33/1a4H;
MpeJICTaBICHNE O MATEMaTHUECKOW HayKe Kak chepe 4emoBeUecKor NesITeIbHOCTH, 00 dTamnax ee
pa3BUTHSA, O €€ 3HAYUMOCTH IS Pa3BUTHS IUBUIIN3AIIH;
KpCaTHUBHOCTDH MbINIJICHUA, nHUaTuBa, HaxXoa4nBOCTB, AKTUBHOCTH npu pEeIICHUA
MaTeMaTHYECKUX 3a]a4;
YMEHHE KOHTPOJUPOBATH MPOIIECC U PE3YIhTAT YUCOHOM MaTEeMAaTHUECKOU JIEATETLHOCTH;

B MeTanpeJIMeTHOM HANPABJECHUN:
yMEHHE BHUAETh MAaTEMaTHYECKYyI0 3a7adyy B KOHTEKCTE MpPOOJIEeMHOM CHUTyalluh B JIPYTHX
JMCLUUIUIMHAX, B OKPYXKAIOIIEeH KU3HY;
YMEHUEC HAXOJUTh B Pa3IMYHBIX HCTOYHHKAX I/IH(bOpMaHI/IIO, HGO6X0}II/IMYIO AJid pCHICHUA



MaTeMaTHYeCKuX Mpooiiem;
yMEHHE TOHMUMAaThb U UCIHOJIb30BaTh MaTeMaTHYEeCKHUE CpEeACTBAa HAISIIHOCTH (Tpaduku,
JMarpaMMbl, TaOJIUIBI, CXEMBI U JIp.);
yMEHHE BUJIETh PAa3JINYHbIE CIIOCOOBI peLIeHHs 3a/1a4;
MIOHMMAHHE CYIIIHOCTH aJITOPUTMUUYECKUX NPEANUCAHUN U YMEHUE AEHCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;
YMEHHUE CaMOCTOSITENIbHO CTaBUTH II€NM, BBIOMpATh M CO3[aBaTh AJITOPUTMBI JUIsl PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPOOIIeM;
YMEHHME IJIaHUPOBaThb M OCYILECTBIATH AEATEIbHOCTh, HAIIPABJICHHYI0 Ha pELIEHUE 3aaad
UCCIIEI0BATEIBCKOTO XapaKTepa;

B IpeIMeTHOM HANPABJIECHHUM:
yMeHHe paboTaTh ¢ MAaTEMAaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHUE, U3BJICUEHUE HEOOXOIUMOI
UHpOpMaLIUN);
OBJIQJICHHE TMPAKTUYECKH 3HAYMMBIMU MaTEeMaTHUYECKUMH YMEHHUSMH W HaBbIKaMH, HX
IIPUMEHEHNE K PELICHUI0O MaTeMaTHYEeCKMX M HEMaTeMaTHMUYECKUX 3a/ad, IpeIoJlararoliee
yMEHHE:
BBITIOJHATh YCTHBIE, NMMCbMEHHBIE, UHCTPYMEHTAJIbHBIE BBIUMCIICHUS; IPOBOAMUTH HECIIOKHBIE
MPAKTUUYECKUE PACUYEThl C HCIOJIb30BAHWEM IPU HEOOXOIMMOCTH CIPaBOYHBIX MaTEpHasoB,
KaJIbKYJISITOPA, KOMIIBIOTEPA,
BBITNIOJHATH airedpandyeckue MpeoOdpa3oBaHUs PalMOHATBHBIX BBIPAXKCHUN, MPUMEHITh UX IS
pemieHus y4eOHBIX MaTeMaTHYeCKMX 3a/lad M 3a]ad, BO3HUKAIOUIMX B CMEXHBIX Y4YeOHBIX
npeaMeTax;
MI0JIb30BAThCSl MAaTEMaTHYECKUMH (popMyiamu;
pelaTh JMHEeWHbIE U KBaIpaTHbIE YPaBHEHUS M HEPABEHCTBA;
CTpOUTh rpaduku HyHKIMNA, OMUCHIBATh UX CBOMCTBA;
BBITIOJHSATH YEPTEXkKHU, JIeJaTh PUCYHKH, CXEMBI TI0 YCIOBUIO 3aJ1a4uH;
U3MEpPATh JUIMHBI OTPE3KOB, BEIMYHMHBI YTJIOB, HCIOJIb30BaTh (OPMYNbI I HAXOXKICHUS
MEePUMETPOB, IIIoLIaiel U 00BEMOB FeOMETPUUECKUX PUTYD;
MIPUMEHSTh 3HAHUS O TEOMETPUYECKHX (PUTYpax M X CBOWCTBAX JUIs PEIICHUS T€OMETPHUUYECKUX
U TPAKTUYECKUX 33/1a4.
9kaacc

ILianupyemble pe3yJbTaThl.

TpeOoBaHus K yPOBHIO NOATOTOBKH BbINYCKHHKOB
N3ydyeHne mareMaTHKd B OCHOBHOW IIKOJIE JIa€T BO3MOKHOCTH OOYYarOIIUMCSl JOCTHUYb
CIIEAYIOIINX PE3y/IbTATOB B HANPABJICHUHU JHYHOCTHOTO Pa3BUTHS:
yMEHHE SICHO, TOYHO, TPaMOTHO U3JIaraTh CBOM MBICIH B YCTHOM U MHCbMEHHOW pedH, MOHUMATh
CMBIC]I TIOCTaBJIEHHOM 3aJayd, BBICTPAMBATH APTyMEHTAIMIO, MPUBOAUTH HPUMEPHl U
KOHTPIPUMEDPHI;
KPUTHYHOCTb MBIIUIEHNUS, YMEHHUE pPaclO3HaBaTh JIOTMUECKH HEKOPPEKTHBIE BBICKA3BIBAHMUA,
OTJINYaTh TUIOTE3Y OT aKTa;
NpeJCTaBICHNE O MaTEMaTHUECKOM HayKe Kak chepe yenoBeuecKon NesITeIbHOCTH, 00 3Tanax ee
pa3BUTHS, O €€ 3HAYMMOCTH JJISl pa3BUTHSI LIUBHIIN3ALINN;
KpEaTUBHOCTh  MBILIUICHUS, HWHULMAATABA, HAXOJYUBOCTb, AKTHUBHOCTb MPH  PEIICHUU
MaTeMaTHYeCKUX 3ajay;
YMEHHUE KOHTPOJIMPOBATh MPOLIECC U Pe3yJIbTaT yueOHO MaTeMaTH4ecKoi 1esTeTbHOCTH;
CHOCOOHOCTh K AMOILIMOHAJIIBHOMY BOCIHPHSITHIO MaTeMaTUUYeCKUX OOBEKTOB, 3a/ay, PEHICHUH,
paccyKJIeHUH;
B MeTalpeIMeTHOM HaNPaBJIeHUM:
NepBOHAYAJIbHBIC MPEICTABICHHUS 00 HIEAX M O METOAaX MaTeMaTHKH Kak 00 YHUBEPCAIbHOM
S3bIKE HAyKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHUS SIBJICHUN U TPOIIECCOB;



YMEHHE BHJIETh MaTeMaTH4YeCKylO0 3aJauy B KOHTEKCTe NPOOJEeMHOH CHUTyallud B JAPYTHX
JTUCHUIUTNHAX, B OKPY KAIOIIEeH KU3HU;

YMEHUE HaxXOJHUTh B DPA3JIUYHBIX HCTOYHUKAX HH(POpPMAIHIO, HEOOXOIUMYIO Ul PELICHUS
MaTeMaTHUYeCKUX MpoOJieM, U TPEACTaBIATh €€ B MOHATHOM (opme; MPUHUMATH pElIeHHE B
YCIIOBUSAX HEMOJIHON M N30BITOYHON, TOUHOW U BEPOSITHOCTHOW MH(pOpMAaINY;

yMEHHE TMOHUMAaThb W UCIHOJIb30BaTh MaTeMaTUYEeCKHE CpEeACTBAa HArISIIHOCTH (Tpaduku,
JMarpaMMbl, TaOJIUIBI, CXEMBI U Jp.) U WILTIOCTPAIMK, HHTEPIIPETALIUH, apTyMEHTAIlNY;
yMEHHE BBLIBUTaTh TMIOTE3bl MPU PEHICHUH YYeOHBIX 3a]a4 U MOHUMaTh HEOOXOIUMOCTh UX
IIPOBEPKU;

yMEHHE NMPUMEHITh UHIYKTUBHBIC U JIEYKTUBHbBIE CIIOCOOBI pacCyXJI€HUH, BUJIETh Pa3InYHbIC
CTpaTEruy PEIICHUs 3a/]a4;

MMOHMMAaHUE CYIIHOCTH aTOPUTMUYECKUX MPEIIUCAaHUI U YMEHUE AeHCTBOBAaTh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSITEIbHO CTaBUTh LEJNH, BBIOMPATh U CO3/aBaTh AJTOPUTMbI ISl PELICHUS
yueOHBIX MaTeMaTHYeCKHX MpoOIeM;

yMEHHE IUJIAaHUPOBAaTh U OCYIIECTBISATH JESTENbHOCTb, HANpPABICHHYIO Ha peIlleHue 3aaad
HCCIJIEIOBATEIBCKOTO XapaKTepPa;

B IIpe/IMETHOM HAINIPABJICEHUU:

yMeHue paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpPOBaHHE, U3BJICUEHUE HEOOXOAUMOM
uHpopMalun);

BJIaJIeHHE Oa30BBIM MMOHITUHHBIM armapaToM:

pa3BUTHE NPECTABICHUN O YUCIIE;

OBJIaJICHHE CUMBOJIBHBIM SI3bIKOM MAaTEMaTHKU;

M3Yy4EHHE AJIEMEHTapHbIX (PYHKIMOHAIBHBIX 3aBUCUMOCTEH;

OCBOCHHE OCHOBHBIX ()aKTOB U METOJIOB IJITAHUMETPUH;

3HaKOMCTBO C NMPOCTEHIIMMHU NMPOCTPAHCTBEHHBIMH TEJIaMH U UX CBOWCTBAMU;

(dbopMHpOBaHUE TPEICTABICHUNH O CTATUCTHUYECKHX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpE U O
Pa3IMuUHBIX Clloco0ax MX M3y4YeHHs, 00 OCOOCHHOCTSIX BBIBOJAOB M MPOTHO30B, HOCALINX BEPO-
ATHOCTHBIN XapakTep;

OBJIQZICHHE TMPAKTUYECKH 3HAYMMBIMH MaTeMAaTUYECKUMU YMEHMSIMH M HaBbIKaMH, HX
IIPUMEHEHNE K PELICHUI0 MaTeMaTHYECKUX M HEMAaTEeMAaTUYECKUX 3a/ad, IpearoJararoiiee
yMEHHE:

BBITIOJHATh YCTHBIE, MMCbMEHHBIE, UHCTPYMEHTAJIbHBIE BBIUMCIICHUS; IPOBOAUTH HECIIOKHBIE
MPAKTUUYECKUE PACUYeThl C HCIOJIb30BAHWEM IPU HEOOXOJMMOCTH CIPaBOYHBIX MaTepHasoB,
KaJIbKYJISITOPA, KOMIIBIOTEPA,

BBITNIOJHATH ajiredpandyeckue MpeoOdpa3oBaHUs PalMOHAIBHBIX BBIPAXKCHUN, MPUMEHITh UX IS
pemieHuss y4yeOHBIX MaTeMaTH4YeCKMX 3a/lad M 3a]ad, BO3HUKAIOUIMX B CMEXHBIX Y4YeOHBIX
npeaMeTax;

MOJIb30BAThC MAaTEeMAaTHYEeCKUMHU (OpMyJaMH M CaMOCTOSITENIBHO COCTaBIATH  (OPMYJIbI
3aBHCHMOCTEN MEXy BETMUYMHAMU Ha OCHOBE 00O0OIIEHNS YaCTHBIX CIy4YaeB M dKCIIEPUMEHTA;
pelary JMHENHHBIE W KBAaJIpaTHbIE YPAaBHEHUS M HEPAaBEHCTBA, a TaKXE MPUBOJUMBIE K HHUM
ypaBHEHHUS, HEPABEHCTBA, CUCTEMbI; MPUMEHTHh IpaduyecKue Mpe/CTaBICHUs JJIsl PEIICHUs U
HCCJIEIOBaHNsI YpaBHEHUI, HEPABEHCTB, CUCTEM; IIPUMEHSATH MOJIy4EHHbBIE YMEHUS ISl pELICHUS
3aJ1a4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, MPAKTUKU;

CTpoUTh Tpapuku (GYHKLIUH, OMUCHIBATH MX CBOWCTBA, MCIIOJIB30BaTh (PYHKIMOHAIBHO-
rpaduyeckue MpeACTaBICHUS AJIs ONUCAHUS M aHaiu3a y4eOHbIX MaTeMaTH4YecKuX 3anad U
peaJIbHBIX 3aBUCUMOCTEN;

UCIIONIb30BaTh TE€OMETPUYECKHM A3BIK JUIS OINHCAHUS TPEIMETOB OKPY’XKAIOLIEro MHpa;
BBITIOJIHATH YEPTEXKHU, J1€71aTh PUCYHKH, CXEMBI 10 YCIOBUIO 3aJauH;

U3MEPATh UIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIB30BaTh (OPMYJBI ISl HAXOXKACHUS
NIEPUMETPOB, TUIOIAACH U 00BEMOB reOMETPHUECKUX (HUTYD;

MIPUMEHSATh 3HaHUSI O TEOMETPUUECKHUX (PUrypax M MX CBOMCTBAX JJISl PEIICHUSI TEOMETPUUECKUX



Y IIPaKTUYECKUX 3a/1ay;
HCIIOJIb30BaTh OCHOBHBIE CIIOCOOBI MPEJICTABICHUS U aHAJM3a CTATUCTUYECKUX JIAaHHBIX; PellaTh
3aJ]aud Ha HaXO’KJCHHUE YaCTOThI U BEPOSITHOCTH CIIyYailHbIX COOBITHIA;

MPUMEHSATh U3Y4YCHHbIE MOHSATHSA, PE3yJbTaTbl U METOIbI MPHU PEUICHUM 3a/1ad U3 Pa3IUYHBIX
pa3zesoB Kypca, B TOM YHCIIE 3a7a4, HE CBOJSLINXCS K HETIOCPEACTBEHHOMY IIPUMEHEHUIO U3Be-
CTHBIX aJITOPUTMOB;

TOYHO M TIPaMOTHO BBbIpaXKaTb CBOM MBICIM B YCTHOM M IHCBMEHHOM pe€4M, NPUMEHsA
MaTeMaTHYeCKyl0 TEPMUHOJIOTHIO U CUMBOJIMKY; HCIIOIb30BaTh Pa3IMUHbIEC S3bIKM MAaTEMaTHKU
(cmoBecHBI, CUMBOJHMYECKUH, Tpaduueckuii); OOOCHOBBIBaTb  CYXJIEHHUs, MPOBOJHUTH
KJIacCCU(UKAIUIO, JOKAa3bIBATh MaTEMaTHUECKUE YTBEPHKICH.

SKJacc

Ne m\n | HammeHoBaHue TeMbI Bcero yacos

1. JInHun 7

2. HarypaJjbHble yuciaa 12

3. JleiicTBHUSI ¢ HATYPAJbHBIMH YHCJIAMHU 25

4. Hcnosb3oBanue CBOMCTB AelCTBUI IPU 12
BbIYHMCJICHUH

S. MHOroyroJicHUKH 7

6. Jeaumoctb uncea 15

7. TpeyroJIbHUKH ¥ YeThIPeXyroJbHUKHU 9

8. Jpoou 20

9. JeiicTBus ¢ poOAMU 35

10. MHOrorpaHHUKHU 10

11. Tabauubl 1 IMArpaMMbl 8

12. IloBTOpEHME 10
HTroro: 170

6xJacc

Ne m\n | HammMeHoBaHMe TeMblI Bcero yacos

1. Harypaabnblie ynciaa (20 4.) 35

2. Apodu (22 4.) 34

3. Paunonaabnbie ynucsaa (36 4.) 46

4. DyieMeHTHbI ajreopsl (28 4.) 42

5. IHoBTOopenue (13 4.) 13

6. Hroro: 170

7Rjacc reomerpus

No Copep:xanue yueOHOro MaTepuana KonnuecTtBo
4acoB

1 HavanbHble reomeTpryeckre cBeIeHUS 10

2 TpeyronbHUKHN 17

3 [TapannensHble IpAMBIE 13




4 CooTHoIIEHNE MEXy CTOPOHAMU U yIiIaMU 18
TpeyrojbHHUKa

5 [ToBTOpEHME 10
UTOTO 68

7raacc ajaredopa

Ne n/mm HaumeHnoBaHue pa3jesnos U TeM Bcero 1yacos
1. |BelpakeHus, TOXKJECTBA, YpPaBHEHHUSI 24
2. |DyHKIMH 11
3. |CreneHb ¢ HaTYypaJbHBIM MTOKA3aTelIeM 11
4. |MHOTOWICHBI 17
5. |DopMyJIBI COKPANEHHOTO YMHOKEHUS 18
6. |Cuctembl JIMHEWHBIX YpaBHEHHI 14
7. |TloBTOpEeHUE 7
Hroro: 102
8kuaacce
KonuuectBo
Tema
4acoB
YeTblpexyroJIbHUKU 20
[TooGHBIE TPEYTOIBHUKH 19
OKpyXHOCTB 17
Anrebpandeckue 1poou 20
DyHKIUA y=\/x. CBolicTBa KBaApaTHOTO KOPHS 20
KBaaparnunas pynkmus. OyHkims y=k/x 17
KBanpaTHsle ypaBHEeHUs 28
HepasenctBa 24
IToBTOpCHNUE 5
HUroro: 170
9knacc
Tema KonundectBo yacos
BexkTopbl 18
CooTHOLIEHUS] MeKAY CTOPOHAMM M YIJaMU TpPeyroJbHHMKOB. | 11
CKaJ’IﬂpHOC NMpoM3BE€ACHUEC BEKTOPOB
JIJInHA OKPY/KHOCTH ¥ IUIOIAAL KPyra 12




JIBMsKEeHUSsI 8

00 akcuomMax reoMmeTpuu 2
HauyanbHble cBeieHUs U3 CTEPEOMETPUH 8
PannoHanbHBIe HEPABEHCTBA M MX CHCTEMBbI 16
CucreMbl ypaBHeHU i 15
YucaoBbie pyHKIMU 25
IIporpeccuu 16

DJIeMEeHTbI KOMOMHATOPHKH, CTATUCTHKH M TEOPUH BeposiTHOCTel | 21

IloBTOpPEHUE 18

Hroro: 170




	12. Повторение учебного материала курса 9 класса (18 ч)

