PABOYASA ITPOI'PAMMA YUYEBHOI'O IPEAMETA "MATEMATHUKA. AJII'EBPA.

I'EOMETPUA"
|. INTAHUPYEMBI PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEAMETA "MATEMATHUKA. AJITEBPA. TEOMETPUA"
N3yuenne MaTeMaTUKU B OCHOBHOM HIKOJIE€ JA€T BO3MOKHOCTb OOYYaroIMMCS J1OCTUYb

CIICAYIOIUX PE3YJIIbTATOB 6 HanpAaeileHuu JTU4YHOCMHO20 pa36umusl.

YMEHHUE SICHO, TOYHO, TPAaMOTHO HM3JlaraThb CBOM MBICIM B YCTHON M IMCBMEHHOW pEYH,
IIOHUMAaTh CMBICI TMOCTaBJICHHOW 3aJayd, BBICTPAUBATH APTYMEHTALMIO, IPUBOJUTH
IIPUMEPBI U KOHTPIPUMEDPHI;

KPUTUYHOCTh  MBIIUICHUS, YMEHUWE  PACIO3HABATh  JIOTUYECKM  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa;

MIpe/ICTaBJICHHEe O MaTeMaTH4eCKOW Hayke Kak cdepe ueroBeuecKOoW AeaTeIbHOCTH, 00
3Tarax €e pa3BUTHUs, O €€ 3HAUMMOCTH ISl Pa3BUTUS LIUBUIM3ALUU;

KpPEaTUBHOCTb MBIIUICHUSI, WHUIIMATUBA, HAXOJYUBOCTb, AKTUBHOCTH IPHU PEIICHUH
MaTeMaTUYECKUX 3aj1ay;

YMEHHE KOHTPOJUPOBAaTh IMpOLIECC U  pe3yapTaT y4yeOHOW  MaTeMaTH4eCKOn
JIeSATEIbHOCTH;

CIIOCOOHOCTh K OMOIMOHAILHOMY BOCIPHUATHIO MaTeMaTHYECKHUX OOBEKTOB, 3ajad,
pELIECHHH, PACCYKICHHUIL;

6 MemanpedMeMHOM HanpaeleHuu.

NepBOHAYAIbHBIE MPEACTABICHUS 00 HIesIX M O METOAAaX MaTeMaTHKH Kak o0
YHUBEPCAJIbHOM S3bIKE HAyKM M TEXHUKH, O CPEACTBE MOJEIUPOBAHUSA SBICHUU U
IIPOLIECCOB;

YMEHHUE BUJIETh MaTeMaTHUECKyIO 3aJjauyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYTHX
JUCLUIIIINHAX, B OKPYXKAIOLIEH KU3HH;

YMEHHE HaXOJUTh B Pa3IMUHbIX UCTOYHUKAX UHPOPMAIHIO, HEOOXOAUMYIO I PEIIeHUs
MaTeMaTUYeCKUX MpoOJIeM, U MPEICTaBIATh €€ B TOHATHON GopMe;

yMEHHUE TOHUMAaTh U UCHOJIb30BaTh MAaTEeMAaTHUYECKHUE CPECTBA HArIAIHOCTH (Tpadukw,
qMarpaMMbl, TaONMIBL, CXeMbl M Jp.) JUIS WUIIOCTpAlHM, HWHTEepHpeTaluy,
apryMeHTallly;

YMEHHE BBIABUraTb THUIOTE3bl MpPHU pElIeHMH Yy4eOHBIX 3a7ady M I[OHUMATh
HE00XO0/IMMOCTh MX MPOBEPKHU;

YMEHHE TNPUMEHSATh WHAYKTUBHbIE M JI€AYKTUBHbIE CIOCOOBI pacCyXJE€HUW, BUIETbH
pa3JInYHbIE CTPATErUH PEIICHU 3a1a4;

[IOHUMAaHHE CYIIHOCTH QJITOPUTMUYECKUX MPEAINUCAHUA M YMEHHE [EHUCTBOBATH B
COOTBETCTBHUU C MPEJIOKEHHBIM aJITOPUTMOM,;

YMEHHE CaMOCTOSATEIbHO CTaBUTh 1I€JIH, BBIOUPATh U CO3/1aBaTh aJrOPUTMBI JIJISl PEIICHUS
y4eOHBIX MaTeMaTHUECKUX MPooIeMm;

YMEHUE IIJIAHUPOBATh U OCYILECTBIATH IE€ATEIbHOCTh, HAIPABICHHYIO HA PEIICHUE 3a/1a4
HCCJIEI0BATENBCKOTO XapakTepa;

6 npe()MEMHOM HanpaejierHuu.

yMeHHe paboTaTh € MaTeMaTHYeCKHMM TEKCTOM (CTPYKTYpHpOBaHUE, W3BJICUCHHE
HeoO0XxoauMoi nH(popMaIun);

BIIaJIeHHE 0A30BBIM MOHITHITHBIM amapaToM:

pa3BUTHE PECTABICHUN O YUCIIE;

OBJIQJICHHE CUMBOJIBHBIM SI3BIKOM MAT€MAaTHKH,

3HAKOMCTBO C MPOCTEUIITUMH MPOCTPAHCTBEHHBIMHU TEJIAMHU U X CBOMCTBAMH;
(dbopMHpOBaHUE TIPEICTABICHUH O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEalbHOM MHpPE
U O Pa3IMYHBIX CIOCO0aX HMX HM3Yy4YeHHs, 00 OCOOCHHOCTSAX BBIBOJIOB M IPOTHO30B,
HOCSIIIIUX BEPOSTHOCTHBIN XapakTep;



e OBJAQJCHHE NPAKTUYECKH 3HAYMMBIMH MATEMaTUYECKMMHU YMEHMSIMM M HaBbIKAMH, MX
OpPUMEHEHHEe K  pPELIeHHI0O MaTeMaTHYeCcKuX M  HeMaTeMaTH4YecKMX  3ajad,
IPEIONAratollee YMEHHE:

® BBIIOJHATh YCTHBIE, IUCbMEHHbIE, HMHCTPYMEHTAJIbHbIE BBIYUCICHUS, IPOBOJIUTH
HECJIOKHBIE TPAKTUYECKHE pacueTbl C MHCIOJb30BAaHHMEM IIpU  HEOOXOIUMMOCTH
CIIPaBOYHBIX MATEPUAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA;

® [10JIb30BaThCsl MaTeMAaTUYECKUMHU (POPMYJIaMU U CaMOCTOSITEIBHO COCTABIATH (POPMYJIBI
3aBUCUMOCTEM MEXIy BEIMYMHAMM Ha OCHOBE OOOOIICHHs YAaCTHBIX CIy4aeB U
IKCIIEPUMEHTA;

e pelaTh JUHEHHbIE ypaBHEHMUS ;

® CIIOJIb30BaTh F€OMETPUYECKUN S3bIK JAJIS ONHUCAHUS IIPEIMETOB OKPYKAIOLIEr0 MHUPA;
BBINOJIHATH YEPTEXKH, JI€NaTh PUCYHKH, CXEMBI IO YCIOBUIO 3aJ1auH;

® U3MEpSATh JJIUHBI OTPE3KOB, BEIMYUHBI YTIIOB, HCIIOJIB30BAaTh (POPMYIIBI JJIsi HAXO0XKICHHS
NEePUMETPOB, IIOUIa/lel U 00BEMOB FEOMETPUUECKUX PUTYD;

® 1CII0JIb30BaTh OCHOBHBIE CIIOCOOBI MPE/ICTABICHUS U aHAJIN3a CTATUCTUUECKUX JaHHBIX;

® TOYHO u rpaMOTHO BbIpaXkaTh CBOH MBICITH B YCTHOH "
MAUCbMEHHOU peuw, MPUMEHSA MaTeMaTUYECKYIO TEPMHHOJIOTUIO u
CUMBOJIMKY;  HCIIOJIb30BaTh  pa3lW4HbIe  SI3bIKM ~ MaTeMaTUKU  (CIOBECHBIH,
CHMBOJIMYECKHI, rpaduyecKuii); 000CHOBEIBATh CYXKJICHUA, JIOKA3bIBAThH

MaTEMaTUUYCCKHUEC YTBCPIKACHUA.

Il. COAEP’)KAHUE YYEBHOI'O IIPEJIMETA "MATEMATHKA. AJITEBPA.
TEOMETPUSA"

ConepxaHue KypcoB MaTeMaTHKH 5—6 KJIaccoB, airedpsl M reoMeTpuu 7-9 KiaccoB
00BEIMHEHO KaK B HCTOPUYECKH CJIOKMUBIIHMECS JUHUU (YUCIIOBas, airedpanydeckas,
reoMeTpuueckas, (QyHKIHMOHAbHAs W Jp.), TAK U B OTHOCUTEIbHO HOBBIE (CTOXacTUYecKas
JUHMS, «peajbHas MmaTemaruka»). OTHIenbHO NpeICTaBiIeHbl JIMHUSA CIOKETHBIX 3ajad,
UCTOpUYECKasl TUHUSI.

DJIeMeHTbI TeOPMU MHO’KECTB 1 MATEeMaTHYeCKOH JIOTUKH

Cornacao ®I'OC ocHOBHOro 001Iero o0pa3oBaHus B Kypc MaTeMaTHKH BBEAEH pa3ien
«Jlorukay», KOTOpPbII HE MpeIoaraeT JOMOJIHUTEIbHBIX YaCOB HA U3YUYEHUU M BCTPAUBACTCS B
pa3inyHble TeMbl KypCOB MaT€MaTUKH W HMH(DOPMATHKU U TpeaBapseTcs O3HAKOMJICHHEM C
AJIEMEHTaMHU TEOPUH MHOXKECTB.

MHo:xecTBa U OTHOIIEHUSI MEK1Y HUMH

MHOXEeCTBO, Xapakmepucmuieckoe C8OUCME0 MHONMCeCmed, 3IEMEHT MHOXECTBa,
nycmoe, KoneuHoe, beckoneurnoe mHodcecmso. IlonmHoxkecTBO. OTHOIIEHUE PUHAIICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJaHUsl MHOXKECTB, pacHO3HABAHUE
HOOMHONCECME U INEMEHMO8 NOOMHONICECME C UCNONb308AHUEM KPY20o8 Jiinepa.

Onepauuu HaJ MHOKeCTBAMM

Ilepeceuenne u oOBEAMHEHHE MHOXKECTB. PasnHocmb  mHOdMCecms, OononHenue
MHOXMCcecmsa, Inmepnpemayus onepayuti HA0 MHOMCECMEAMU C NOMOWbIO Kpy2os Jiliepa.

JIeMEeHTBI JIOTHKHU

Ompenenenue. YTBepKaeHUs. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. [[oka3aTenbcTBO
oT npoTuBHOTO. Teopema, oOpaTHas AaHHOM. [Ipumep 1 KoHTpIIpUMED.

Bricka3biBaHus

HcTuHHOCTD M JIO)KHOCTH BbICKa3bIBaHUS. (ClodCHble U npocmoble  8bICKA3bIBAHUSL.
Onepayuu Hao 6bICKA3LIGAHUAMU C UCNONL30BAHUEM JI02UYECKUX CEA30K: U, Ulu, He. Ycnoenvie
BbICKA3bIBAHUS (UMNIUKAYULL).

CoaeprxaHue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypaabHble yuciaa u HYJb

HarypajbHbIil psii YHce U ero CBOicTBA

HatypanbHoe 4mclio, MHOXKECTBO HATypaJbHBIX YHMCENl U €ro CBOMCTBa, M300pakeHue
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HaTypaJbHBIX YHMCEJI TOYKAMM Ha 4YHUCIOBOM MpsMOH. Mcronb30BaHME CBOMCTB HaTypabHBIX
YHCell IPU PEIIeHUH 3a/1au.

3anuch U YTeHHe HATYPAJIbHBIX YHCeJI

Paznuumne mexnay mudpoir u uucioM. [lo3unmoHHas 3amuch HATypalbHOIO YHUCIA,
IIOMECTHOE 3HAYeHHE IHUQPBI, Pa3psAbl U KIACChl, COOTHOIIECHHE MEXIy ABYMS COCEIHUMH
pa3psAHBIMU €IMHUIIAMU, YTEHHE U 3aMKUCh HATypalIbHbIX YHCET.

OxkpyriieHue HATYPAJIBHBIX YK CeJ

HeoOxonumocts okpyriienus. [IpaBuio okpyrieHust HaTypaibHBIX YUCEIL.

CpaBHeHHe HATYPAJIBLHBIX YK CeJl, CPABHEHHE C YUCJI0M ()

[TonsiTHe 0 cpaBHEHHUHU YHCEll, CPABHEHHE HATYPaIbHBIX YUCEN JIPYT C IPYTOM U C HYIEM,
MaTeMaTHUYeCKas 3aliCh CPAaBHEHUH, CIOCOOBI CPABHEHUS YUCEI.

JeiicTBUS ¢ HATYPAJbHBIMH YHCJIAMHU

CnoxxeHre U BBIYMTAHUE, KOMIIOHEHTHI CIIOXKEHUS W BBIUUTAHUS, CBSI3b MEXKAY HHUMH,
HAXO0XJICHWE CYMMBI U Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIO’KE€HUS U BBIYUTAHUA.

YMHOXKEHUE U JelieHHe, KOMIIOHEHThl YMHOXXCHHSI M JEJICHHS, CBSI3b MEXKIy HHUMH,
YMHOXEHHE U CJIOXKEHHE B CTOJIOMK, JEJIEHUE YTOJIKOM, IPOBEpKA pE3yJbTaTa C IOMOIIBIO
MPUKUAKA U OOpaTHOTO JEHCTBUS.

[lepemecTuTenpbHbli M COYETATEIbHBIA  3aKOHBl  CJHOKEHUS W YMHOXEHUS,
pacnpeeNuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHUTEIBLHO CIIOKEHUS, 000CHO8AHUE al2OpUmMMO8
BbINOJIHEHUS APUPMEMULECKUX OelCmBULI.

CreneHb ¢ HATYPAJIbLHBIM NOKa3aTeJIeM

3anuce 4ncia B BUIE CYMMBI Pa3psAHBIX CJIaraeMbIX, OPSAIOK BBIMOJHEHUS JACUCTBUN B
BBIPQXKECHUSIX, COJECPXKAIIMX CTENEHb, BBIYMCICHUWE 3HAYCHUN BBIPAKEHUM, COJEpIKAIIUX
CTEMEHb.

Yucii0Bble BHIPAKEHUSA

UucnoBoe BbIpaXKEHUE U €ro 3HaYCHHE, TOPSAIOK BBIIOJIHEHUS JEHCTBUI.

Jesenne ¢ octaTkoM

JleneHue ¢ OCTaTKOM HAa MHOXECTBE HATYPaJbHBIX YHUCEIN, CBOUCMEa OeNeHUs C
ocmamrom. IIpakTudeckre 3a1auu Ha JAJIEHUE C OCTaTKOM.

CBoiicTBa M IPU3HAKH 1eJIMMOCTH

CBOMCTBO JeNMMMOCTH CyMMBI (pa3HocTH) Ha uucio. [IpuzHaku genumoctu Ha 2, 3, 5, 9,
10. Ilpusuaxu oerumocmu na 4, 6, 8, 11. Joxazamenocmeo npusnaxog oerumocmu. Pemenue
MPaKTUYECKHX 3a/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3noxeHue unciia Ha NPoOCTbie MHOKUTEJIN

IIpocThlie U cocTaBHBIE YUCIA, peuemo Ipamocghena.

Pa3noxxeHne HaTypalbHOTO YKClIa HA MHOXKUTENH, Pa3I0’KEHUE Ha MPOCThIE MHOKUTEH.
Konuuecmeo Oenumeneii uucna, ancopumm pasiodceHusi YUcia Ha Npocmvle MHOMCUMENU,
OCHOBHAs Meopema apughmMemuxu.

Auredpanyeckue BbIpasKeHUs

Ncnonb3oBanue OykB /151 0003HAYEHMS] YHCETl, BEIUMCICHUE 3HAUECHUS alNreOpandeckoro
BBIpQXECHHS, TIPUMEHEHUE areOpandecKiX BBIPAKEHUHN IS 3alHCH CBOWCTB aprU(PMETHUECKUX
neicTBuil, npeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

JeauTenu U KpaTHble

Jlenutenb W €ro CBOMCTBA, OOIIMI JeNHWTENb ABYX OoJee yuces, HauOOJbIINNA OO
JENUTENh, B3AUMHO MPOCTHIE YMCIIA, HAXOXKACHHE HanOombIIero oodmero aenutens. KpatHoe u
€ro CBOWMCTBa, OOIee KpaTHOE ABYX M Oojiee Yucelsl, HaMMEHbIIee O0IIee KpaTHOE, CIIOCOOBI
HAXO0X/ICHUS HAUMEHBIIIETO 00IIEro KPaTHOro.

Apodu

OO0ObIKHOBEHHBIE IPOOH

Homns, dactb, ApoOHOe dHcio, apoOb. J[poOHOE YHCIIO Kak pe3ynbTaT [eJICHUS.
[TpaBuibHBIE U HETIPaBUIIbHBIE APOOH, CMEIIaHHAast JPoOb (CMEIIaHHOE YHCIIO0).



3anuch HaTYpaIbHOTO YUCIA B BUJIE IPOOH C 33JaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABMIIbHYIO IPpOOb U HA0OOPOT.

[TpuBenenue apobeii k oduiemy 3HameHaTento. CpaBHEHUE OOBIKHOBEHHBIX JIPOOCH.

CnoxxeHue ¥ BbIUMTAHUE OOBIKHOBEHHBIX JApoOei. YMHOXKEHHEe U  JelieHue
OOBIKHOBEHHBIX JIpOOEH.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

Apudmerndeckue ASHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobwsl payuonanuzayuu 6bI4UCIEHUN U UX NPUMEHEHUE NPU BLINOJIHEHUU OeUCEULL.

JdecsiTuuHbIe APOOH

Lenast u npobHas yacTu aecatudHou Apodu. IIpeobpazoBanue necATUYHBIX ApoOeil B
oObIKHOBeHHBIC. CpaBHEHHE JAeCATUYHBIX ApoOed. CrokeHHWe W BBIUUTAHUE ACCATHUYHBIX
npobeii. OKpyrJIeHHE ACCATUYHBIX JpoOel. YMHOXKEHUE U JIeJIeHWe ECATHYHBIX IpoOei.
Ilpeobpazosanue o0b6vikHOGeHHVIX Opodeli 8 Oecamuunvle Opobu.Koneunvle u OeckoHeuHbvie
oecsimuumble Opoou.

OTHoleHHne ABYX Ynces

Macmitab Ha t1utane u  kaprellpomopumu. CpolicTBa mpomopuuid, HTPUMEHEHHE
IIPONOPUUI U OTHOLICHUM IIPH PELICHUH 3a1a4.

Cpennee apupmernyeckoe quceJ

Cpennee apudmeTraeckoe AByX dncen. M3o0paxkeHne cpeiHero apu)MeTHIECKOTO ABYX
yrcel Ha YHUCIOBOM mpsiMoil. PemieHuwe mnpakTUYeCKHX 3aqad C MNPUMEHEHUEM CpPEeIHEro
apupmetrueckoro. CpedHnee apugmemuueckoe HeCKOIbKUX YUCEI.

ITpoueHTHI

[lonsTe mnpoueHTa. BbluncieHue NPOLEHTOB OT YMCIa U 4YMCIA [0 H3BECTHOMY
MPOLIEHTY, BBIPA)KEHUE OTHOIICHUS B MPOLEHTaX. PelleHrne HeCnoKHbIX MPAKTHUYECKUX 33134 C
MPOLIEHTaMH.

JAunarpamMmmbl

Cronbuarble W KpyroBble auarpaMmbl. V3BinedyeHune uHGOpMaLUKM U3 JAHArpaMM.
Hzobpadsicenue ouazpamm no 4ucio8biM OaGHHbIM.

PanuoHaabHBbIE YHCIA

IloJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

N3o0pakeHue yucen Ha YUCIOBOM (KoopauHaTHON) nipsimoit. CpaBHeHue uucen. Moynb
qrcia, TeoMeTpudeckass WHTepIpeTanus MOAyds uucia. [J[eHCTBUS C TONOXUTENbHBIMU U
OTpULATENIbHBIMU YUCIIaMU. MHOXECTBO LENbIX YUCEIL.

IlonsiTue 0 paunuoHaJBLHOM uHciae. [lepsuyHoe npedcmasieHue o0 MHOJ’CECMBE
payuonanvusix yucen. JIecTBUs ¢ palliOHAIbHBIMU YHUCIAMH.

PemieHue TeKCTOBBIX 3aJa4

Enunuubsl uM3MepeHuWii: JUIMHBI, TUIOMAAH, OO0BEMA, MacChl, BPEMEHH, CKOPOCTH.
3aBUCHMOCTH MEXIY €IWHUIIAMH U3MEPEHUS KaXJIOW BEIMYMHBI. 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOpPOCTb, BPEMsl, PACCTOSIHHE; IPOU3BOJIUTENBHOCTh, BpeMms, paloTa; ILeHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUS

Pemenne TekcToBBIX 33a1a4 apudmMeTndeckuM crocodom. Mcnonap3oBanue Tabmuil, cxem,
yepTexel, Jpyrux CpeacTB NPeACTaBICHUS JaHHBIX MIPH PEIICHUN 3a]IauH.

3agauu Ha IBHKEHHE, Pa00TY H MOKYIIKH

Pemenve HECIOXKHBIX 3a/7ad Ha JABWKEHUE B TPOTHUBOIIOJIOXKHBIX HAIPaBICHUSAX, B
OJIHOM HampaBIIEHWH, JBUKCHHE 10 peKe MO TEUSHHWIO U MPOTHUB TeueHus. PemieHue 3amad Ha
coBMecTHYIO paboty. [I[pumeneHune npodeit npy pemeHnn 3aaad.

3agauyu Ha YACTH, T0JIH, MPOLEHTHI

Pemenue 3amau Ha HaXOXKIAEHHE YaCcTH YMCIIA U YMCIa Mo ero yactu. Pemenue 3amau Ha
MPOLEHTHI U gonu. [IpuMeHeHrne mponopIuil Npy peieHn  3a/1a4.

Jlornyeckue 3agauu

Pemenne HeCHOXHBIX JIOTMUECKUX 3adad. Pewenue nozuyeckux 3a0au ¢ NOMOUWBIO
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epagos, mabuy.

OcHoBHbIE MeTOAbl pelIeHUsl TEeKCTOBBIX 3ada4: apudmeruyeckuit, mnepedop
BApUAHTOB.

Haruasanasi reomerpus

durypsl B oKpyxKaromemM Mupe. Harmsiaaeie npeactaBieHus o Gurypax Ha IUIOCKOCTH:
npsiMasi, OTpE30K, JIy4, YToJ, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. UeThIpeXyroibHUK,
IPSIMOYTOJIBHUK, KBaapaT. TpeyroabHUK, 6udbl mpey2onbHukos. Ilpasunvhvle MHO20Y20bHUKU.
H300paxeHre OCHOBHBIX FeOMETpUUECKUX GUryp. Bzaumnoe pacnonoscerue 08yX npsamulx, 08yX
OKpYJHCHOCMEU, NpAMOU U OKpyoschocmu. JInuHa oTpe3ka, JiomMaHOW. EnuHuUIB H3MepeHus
nusbl. [locTpoenue oTpeska 3aganHo 1uHbl. Buasl yrios. ['pagycHas mepa yria. Usmepenue
Y TIOCTPOEHUE YIJIOB C IOMOILBIO TPAHCIIOPTHUPA.

[lepumerp wmHoOroyronbHuka. Ilonsrtue momanu GUrypsl; €IUHUIBI H3MEpPEHUS
wiomaau. [Tnomans npsmMoyroiasHuKa, kBajgpara. [IpubmmkeHHoe u3MepeHue miomanu Guryp
Ha KJeTyaToi Oymare. Pagnogenuxue gucypoi.

Harnsmaeie mpeacTaBieHUs O TMPOCTPAHCTBEHHBIX (GUTYpax: KyO, Hapajuiesienumnesn,
npusMa, nupamuaa, map, cepa, KoHyc, HuuHAp. M300paxeHne mpoCTpaHCTBEHHBIX (QUTYP.
Ilpumepwr ceuenuu. Mnozoepannuxu. Ilpasunvuvie muozocpannuku. Ilpumepsl pa3BepTOK
MHOTOTPaHHHUKOB, LIUJIMHJIPA U KOHYCA.

[Tonsitue o6bema; enuHuIBl 00beMa. OOBEM IPSIMOYTOJILHOTO MapajlieNenumena, Kyoa.

[lonstue o paBeHctBe Quryp. LleHTpanbHas, oceBas U 3epKalbHASL CUMMETPHH.
N300parkeHre CHMMETPHYHBIX (PUTYD.

Pemenne npakTudyeckux 3aaad ¢ IPUMEHEHUEM IPOCTEHIINX CBOWCTB (QUTYD.

HcTopust MaTeMaTuKu

Llossnenue yugp, 6yxe, uepoenughos 6 npoyecce cuéma u pacnpeoeieHus npooOyKmos Ha
Jpesnem Brnusxcnem Bocmoxe. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemul cyucnenus. Ilosgnenue decaimuyHou 3anucu
yycer.

Pooicoenue u pazeumue apugpmemuxu namypanonoix yucen. HOK, HO/, npocmule yucaa.
Pewemo Opamocghena.

Tosenenue Hyna u ompuyamenvHvix yucen 8 mamemamuxe opesnocmu. Ponv [uogpanma.

Houeny (-1)(-1)=+17

/pobu 6 Basunone, Eecunme, Pume. Omxpvimue Oecamuunvix Opobeil. Cmapunnvle
cucmemvl mep. [lecamuunvie Opoou u mempuueckas cucmema mep. JI. Macnuyxuii.

Coaepsxanue Kypca MaTeMaTHKH B 7-9 Kiaccax

Auredpa

Yucaa

PauuonanbHbIe yncia

MHoOXecTBO palMoHaIbHBIX uucel. CpaBHEHHE pallMOHATIBHBIX uHced. JleWcTBUS C
parMoHATBHBIMU YuCIaMu. [Ipedcmasnenue payuoHaibHO20 YUCia 0ecamuyHol Opoowvio.

HppanuonajbHble Yucia

[TonsTHe nppanmoHaIbHOrO yncia. Pacno3HaBaHue MppanmoHaNbHBIX yucen. [Ipumepsl

JI0Ka3aTeNnbCTB B anredpe. MppalmoHalIbHOCTh YnCia JE . [Ipumenenune B reomerpun. Cpasnenue
uppayuoHanbHulx yucen. Muoscecmeo oeticmeumensHvlx Yucell.

ToxnecTBeHHBbIE MPeoOpa3oBaHUA

Yucii0Bble 1 OyKBEHHbIE BbIPAKEHUS

Bripaxkxenue ¢ nepemeHHO#. 3HaueHue BbIpaxkeHus. [logcTaHOBKa BbIpaKeHHII BMECTO
MIEPEMEHHBIX.

Llebie BbIpaKeHUs

CreneHp ¢ HaTypalbHBIM MOKa3aTeiaeM U e€ cBoiicTBa. [IpeoOpazoBaHMs BBIPAKCHHM,
COJIEpXkKAIINX CTENEHU C HATYPaJTbHBIM MTOKA3aTeIEM.

OnnouneH, MHorousneH. JlelicTBUS ¢ OJHOWIEHAMH W MHOTOYJIEHAMH (CIIOXKEHUE,
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BBIYUTAHUE, YMHOXKeHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHHUS: Pa3HOCTh KBAJpaTOB, KBaApaT
CyMMBI U pa3HocTH.Pa3nokeHre MHOro4JieHa Ha MHOXKUTEJIH: BBIHECEHHE OOILEro MHOXKHUTENS
3a CKOOKH, epynnupoexa, npumeHeHue @Qopmyn COKpawéHHoz2o ymuodcenus. Keadpammulii
MPEXUIIeH, PA3I0NACEHUE KBAOPAMHO20 MPEXUNEHA HA MHONCUMEIU.

Jlpo0HO-palHoOHAIbHbIE BbIPAKEeHUS

Crenenp ¢ uenbiM mnokaszareneMm. IIpeoOpa3oBanue ApOOHO-IMHEHHBIX BBIPAKEHUM:
CIIOKEHHUE, YMHOXKEHUE, JIeNeHue. Aneebpauyeckas 0pobbw./Jonycmumvle 3HAUEHUS NePEMEHHbIX
8 OpobOHO-payuoHanbhvix evipadcenusx. Cokpawenue ancebpauveckux opooei. Ilpusedenue
aneebpauueckux opodeii Kk obwemy 3namenamenio. [elicmeus ¢ anceopaudeckumu OpooOsmu.
Cll0diCe e, 8bIYUMAHUe, YMHOJICEHUe, OelleHUe, 8036€0eHUe 8 CINENeHb.

IIpeobpazosanue 8vipasiceHuil, cO0epHCAUUX 3HAK MOOYVIIA.

KBaaparnble kKopHHu

Apudmerndeckuil KBaApaTHBI KopeHb. [IpeoOpa3zoBaHue BBIpaKEHHH, COAEPIKALIMX
KBaJIpaTHbIE KOPHU: YMHOXKEHHUE, JEJIEHHWE, BBHIHECEHHE MHOXUTENS H3-M0J 3HaKa KOpHS,
BHeceHue MHOMCUmesi N0O 3HAK KOPHSL.

YpaBHeHNs U HEPAaBEeHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBONCTBA YHCIOBBIX PaBEHCTB. PaBEHCTBO ¢ mepeMeHHOM.

YpaBHeHust

[lonsiTne ypaBHeHHS W KOpHS YypaBHeHUS. [Ipedcmaenenue o0 pagHOCUTLHOCMU
ypasuenuii. Obracmov onpeodenenus ypasHenus (001acms 00NYCMuUMbIX 3HAYEHUL NePEMEHHOTL).

JInHeiliHOe ypaBHeHHE U €r0 KOPHHU

Pemenue nuHeillHbIX ypaBHeHMH. Jlumeunoe ypasnenue ¢ napamempom. Konuuecmeo
KOpHell TUHellH020 ypasHeHus. Peulenue 1unelinblX YpasHeHull ¢ napamempom.

KBaagpaTrHoe ypaBHeHHe U €r0 KOPHH

KBampartuele ypaBHeHus. HemonHble KBaapaTHble ypaBHEHHUs. JIMCKpUMHHAHT
KBaJpaTHOro ypaBHeHusa. Dopmyna KOpHEW KBaapaTHOrO ypaBHEHUs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. PelieHue KBaJpaTHBIX YpaBHEHWN:MCIOJIb30BAHUE
bopMynbl JUISI HAXOXACHUS KOPHEW, ecpaguueckuii memoo peuwienus, pasiodceHue Ha
MHOXMCUmenu, noobop KopHel ¢ UCNONb308aHuem meopemsl Buema. Konuuecmeo ropueti
K8AOPAMHO20 YPABHEHUsl 8 3A8UCUMOCTU OM e20 OucKkpumunauma. buxeaopamuvle ypagnenus.
Ypasnenus, ceooumvle xk nunetinvim u kéaopamuwvim. Keaopammuvie ypasrnenus ¢ napamempom.

Jlpo0HO-panHoOHAIbHbIE YPABHEHUS

Pemenue npoctedmmx ApoOHO-IMHEHHBIX YpaBHEHUH. Pewenue 0poOHO-payuoHaIbHbIX
VPABHEeHUII.

Memoovl pewienusi ypaeHenuti: MemoObl PABHOCUNLHBIX NPeodpaA308aHuUll, Memoo
3aMeHbl nepemeHHoU, epaguyeckutl memoo. HMcnonvzosanue ceolicme (yHKyull npu peuweHuu
VpaeHeHUIl.

TIpocmeiiuue uppayuonanvhvie ypasnenus suoa (| f (x) =a, \/f (x) = \/ g(x)-

Vpasnenus euoa X" = a .Vpasuenus 6 yenvix uuciax.

Cucrembl ypaBHeHUH

VYpaBHeHHE C AByMs IEepeMeHHbIMU. JIMHENHOEe ypaBHEHHE C JIByMsl INEPEMEHHBIMM.
Ipsamas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08V ML NEPEMEHHBIMU.

[TonsiTue cucremsl ypaBHeHU. Pemenue cuctemMbl ypaBHEHUM.

MeToabl peleHnst CUCTEM JTMHEWHBIX YpaBHEHHH C JBYMs MEPEMEHHBIMU: epaghuueckuil
Memoo, Memoo COHCeHUsl, METO]T TIOJICTAHOBKH.

Cucmembul TUHEUHbIX YPABHEHULL C NAPAMEMPOM.

HepaBencTBa

Uucnossle HepaBeHCTBAa. CBOMCTBA YMCIIOBBIX HEpaBEHCTB. [IpoBepka cripaBeAIuBOCTH
HEPaBEHCTB P 33/IaHHBIX 3HAYEHUSAX EPEMECHHBIX.

HepasenctBo ¢ nepemennoii. Ctporue u HecTporue HepaBeHcTBa. Q0iacme onpedenenus
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Hepagencmaa (0611acmsb 0ONYCMUMbIX 3HAYEHUL NePeMeHHOLL).

Pemrenne nuHENHbBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue keaopamHuvlx HepABEHCMS:
UCNONIL3068AHUE CBOUCME U 2paduKa KeaopamudHou QYHKYuu, Memoo UHMeEp8anos. 3anuch
peuieHus: KeaopamHoz2o HepageHCmad.

Pewenue yenvix u 0pobHO-payuoHaIbHbIX HEPABEHCINE MEMOOOM UHMEPBAIIOS.

CucreMbl HepaBEHCTB

CucreMbl HEpaBEHCTB C OJIHOW MepeMeHHOW. PemieHue cucteM HEpaBeHCTB C OJIHOU
NEPEMEHHOM: JMHEWHBIX, K6éaopamuuix. V300pakeHne pemeHus CHUCTEeMbl HEPAaBEHCTB Ha
YHUCIIOBOM MPSAMOiA. 3amuch pelieHus CUCTEMbl HEPaBEHCTB.

DOyHKUMHT

IMousiTne pyHKuUM

JlekapToBbl  KOOpAMHATBL Ha IUIOCKOCTH. DopMHpOBaHWE MPEACTABIEHUA O
METamnpeMETHOM TOHATUU «KOOpAUHATB». CrocoObl 3amaHusi (QYHKIHA: aHATUTUYECKUH,
rpaduueckuii, Tabnuunbiid. ['padux ¢yakumu. [Ipumeps! GyHKIWH, MoydaeMbIX B Ipolecce
MCCJICIOBAHMSI PA3IUYHBIX PEAIbHBIX MPOLIECCOB M PEIICHU 3a/1a4. 3HaueHrue (YHKIIUU B TOUKE.
CpoiicTBa (yHKIMHA: OONACTh ONpPEACICHHS, MHOXXECTBO 3HAYCHHU, HYIH, NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,  Y€MHOCMb/HEeYéMHOCMb, TPOMEXYTKA BO3pacTaHus U yObIBaHUS,
HanOoJIpIIIee M HaMMEHblIee 3HaueHus. MccnenoBanue QyHKIUM 110 e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvignocmo ¢pynkyuu. Kycouno 3aoannvie ynxyuu.

JInHeiiHasa pyHKUIUsA

CpoiictBa u rpaduk nuHEWHOW (yHKIMH. YTIOBOW KOAPPHUIMEHT MPSIMOW.
Pacnonosxenue rpaduka TMHEWHON (QYHKIUU B 3aBUCUMOCTH OT €€ YIrJIoBOro ko3dduirenra u
cBOOOIHOTO wieHa. Haxoowcoenue koapguyuenmos nunetiHot GyHKkyuu no 3a0aHHbIM YCLOBUIM:
NPOXOodHCOeHUe NPAMOU yepe3 08¢ MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOT
yepe3 OAHHYI0 MOYKY U NAPALLETbHOU OAHHOU NPAMOLL.

KBaaparnunas pynkuus

CroiictBa u rpaduk KBagpatuuHoW ¢yHKIMU (mapadona). llocmpoenue epaghuxa
keaopamuunol @Qyukyuu no moykam. HaxoxaeHue Hyded KBaJIpaTHYHOM (QyHKIMH,
MHOXCECm8a 3HAYEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.

OOpaTHasi NPONOPUHOHATBHOCTD

k
CaoiicTBa QyHKIMH Y = K y== l'unepbomna.
X

I'pagpuku @ynkyuu. Ilpeodopazosanue zcpaghuxa ynxkyuu Yy = f(X) ora nocmpoenus
epacpuros Gynkyuii suoa y = af (kx+b)+c.

Ipagpuru Gynryuii y=a+Lb, y=+x,y=3x, y=|x.
X+

IlocsienoBaTeIbHOCTH M IPOTPeCCHU

YucnoBas  MOCIENOBAaTENbHOCTh.  IIpuMepsl  YMCIOBBIX  IOCIEN0BATEIBHOCTEM.
beckoneunble mocnenoBarenbHOCTH. Apudmernueckas rmporpeccus U €€  CBOMCTBa.
['eomerpuueckast mnporpeccus. Dopmyra obwezo uneHa u cymMmvl N NEPEbIX  UNEHO8
apugmemuueckoui u 2ceomempuieckoii npozpeccuu. Cxooauancs ceomempuiecKkas npocpeccus.

PelieHue TeKCTOBBIX 3aJa4

3anaum Ha Bce apudMeTHYECKHE TeiiCTBUSA

Perienue TEeKCTOBBIX 3aau apudmMeTnueckuM criocooom. Mcnonb3oBanue Tabnmil, cxem,
yepTekel, pyrux CpeacTB MPECTABICHHS JaHHBIX IIPU PEIIEHUH 3a/1auH.

3agauu Ha IBHKeHHE, Pa00TY U MOKYIIKH

AHanu3 BO3MOXHBIX CUTyalluil B3aMMHOT'O PACHOJIOXKEHHUS OOBEKTOB NP UX JBHKECHHUHU,
COOTHOILIEHUS] 00bEMOB BBINOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agaum Ha YacTH, 10J11, IPOLEHThI



Pemrenue 3aay Ha HaxOXKJE€HUE YaCTH YUCIA U YMCIIa IO ero yacTtu. Pemienue 3amay Ha
poUEeHTHI U aonu. [IpuMenenre nponopuuil Npu peneHuy 3a1ay.

Jloruyeckue 3a1aum

Pemenue noruveckux 3anau. PeuieHue 102uteckux 3a0a4 ¢ nomMowbo epagos, mabauy.

OcHOBHBbIE METO/IbI pellieHHs] TEKCTOBBIX 3a/1a4: apumeTuuecKkuil, anreOpandeckuid,
nepebop BapwaHTOB. [lepsuunvie npeocmasieHus o0 Opyeux Memooax peuleHus 3a0ad
(ceomempuueckue u epaguueckue memoowl).

CrarucTUKa U Teopusi BepOSITHOCTE

Crarucruka

Tabnuunoe wu rpaduyeckoe NPEICTaBICHUE JAHHBIX, CTOJOYaThle U KPYTOBBIE
qUarpamMmbl, TpaduKu, MPUMEHEHUE auarpaMM W TpauKOB I OMHCAHUS 3aBUCUMOCTEH
peasibHbIX BENWYMH, U3BJIeYeHHEe HHpopMmanuu w3 TaOdMI, [guUarpaMmM M TpaduKoB.
OmnwucarenbHble CTATUCTUYECKHE MOKa3aTedd YHCIOBBIX HAOOpOB: cpelHee apudmMeTHueckoe,
Meouana, HauOoIblllee M HaMMEHbIlIee 3HA4YeHHs. Mephl paccerBaHUs: pa3MaX, Oucnepcus u
cmanoapmuoe OmKIOHeHUe.

CnyuyaitHas W3MEHUMBOCTh. VI3MEHUMBOCTH MpH HU3MEpEHUsX. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cay4aiinbie coObITHS

CrnyyaiiHble ONbBITHI (IKCHEPUMEHTHI), AJIEMEHTApHbIE CllydyallHble COOBITHS (MCXOJIbI).
BepostHoctu  aneMeHTapHbIX cOObITUHA. CoOOBITUS B CIYYalHBIX OKCHEPUMEHTaX U
0JIAarONPHUATCTBYIONINE AJIEMEHTapHbIE COObITHSA. BeposTHOCTH ciyyaliHbIX COOBITHI. OTBITHI €
PaBHOBO3MOXHBIMU JJIEMEHTApPHBIMU COOBITUAMU. Kilaccuueckre BEpOSITHOCTHBIE OIMBITHI C
WCIIOJIb30BAHUEM MOHET, KYOWKOB. [IpedcmasneHue cobObimuii ¢ HNOMOWDBIO OUACDAMM
Diinepa.llpomusononodcusvie cobvimus, o00veOuHeHue u nepeceuenue coovimut. Ilpasuno
cnoxcenusi  gepoamuocmeni. Cuyyaiinviti  evloop.lIpeocmasnenue sKcnepumenma 6 8uoe
Oepesa.Hezasucumvie cobovimus. YMHOJCEHUe 8epOAMHOCMEU  HEe3A8UCUMBIX  COObLIMUIL.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. [lpeacraBieHre O HE3aBUCHUMBIX COOBITHUSX B
JKU3HU.

Dnemenmol KomoOUHamMopuKu

Ilpasuno ymHooxcenus, nepecmanosku, ¢axmopuan uucia. Couemaunuss U YUCIO
couemanuui. Dopmyna uucnra covemanui. Tpeyeonvnuk [lackans. Onvimel ¢ OOABWUM YUCIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobbimuil. Buvluucnenue eepoamuocmeti 6 onvlmax c
npumeHenuem KoMouHamopHvlx gopmyn. Hcnwimanus Bepuynnu. Yenex u  meyoaua.
Beposamuocmu cobvimuti 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle eenuqunsl

3naxomemeo co cayuauHLIMU - 8EIUYUHAMU HA NPUMEPAX KOHEYHLIX OUCKDEMHBIX
caydatinolx eenudun. Pacnpedenenue eeposmuocmeil. Mamemamuyeckoe odcuoanue. Ceolicmea
Mamemamuyeckozo oxcuoanus. Ilonamue o 3axone bonvuiux uucen. Mzmepenue eeposmuocmel.
Ilpumenenue 3axkoHa O60MbWUX HUCET 6 COYUONO2UU, CMPAXOBAHUU, & 30PABOOXPAHEHUl,
obecneyeHuu 6e30NACHOCU HACENEHUS 8 YPE3BbIUALIHBIX CUMYAYUSX.

I'eomerpus

I'eomerpuyeckue purypsl

Durypsl B reoMeTpUU U B OKPY:KaIOIIeM MUpe

I'eomeTpuueckas ¢urypa. @opMupoBaHue MPEACTABICHUN O METAIPEIMETHOM MOHITHH
«purypay.

Touka, TUHUSA, OTPE3OK, IPsIMasi, Ty4, JIOMaHasl, MJI0CKOCTh, yroll, OucceKkTpuca yria u e
CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cumMeTpus reoMeTprueckux uryp. LleHTpanbHas cUMMETpHs TEOMETPHUECKUX
dburyp.

MHOroyroJibHUKH

MHOroyroiapbHUK, €ro AJJEMEHTbl M €ro CcBoHcTBa. Pacmo3HaBaHME HEKOTOPBIX
MHOT'OYTI'OJIbHUKOB. Buinykivle u HegblnyKivle MH0o20y20abHuKU. IIpaBUIIbHBIE MHOTOYTOJIbHUKH.
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Tpeyronbauku. Breicora, Menuana, OuWCCeKTpuca, CpEeAHSAS JUHHUS TpPEyrojJbHHKA.
PaBHOOEIpEHHBI TPEYTroOJbHUK, €r0 CBOMCTBA M NpPH3HAKH. PaBHOCTOPOHHUN TPEYroJIbHHK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBIM,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yrusl
TpeyroiabHuKa. HepaBeHCTBO TpeyrojabHUKa.

YerbipéxyronpHuku. Ilapannenorpamm, pomO, NpsSMOYrOJbHUK, KBajpar, Tpamnelus,
paBHOOepeHHas Tpanenus. CBOWCTBA U IPU3HAKU NapajiesiorpaMma, poMoa, NpsMOyroibHUKA,
KBaJpara.

OKpPYyXHOCTb, KPYT

HX snemMeHTHl U CBOMCTBA; LICHTPAJIbHBIE U BOUCAaHHbIE yribl. KacarenbHas u cexywas
OKPYXXHOCTH, UX c6oticméa. BIHCAaHHBIE W ONUCaHHBIE OKPYKHOCTH IJsi TPEYrOJIbHUKOB,
4embvlpexy20/IbHUKO8, NPABUIbHBIX MHO20Y20IbHUKOE.

I'eomerpuueckne purypbl B mpocTpaHcTBe (00bEMHBIE TeJIa)

Mnozozpannuk u eco anemenmol. Hazeanus MHO202pAHHUKOE C PA3HLIM NOJOJCEHUEM U
Konuuecmeom 2epareti. IlepBUUHbBIE NPEACTABICHUSA O NMHMpaMUE, NapauleielNuIene, MPU3ME,
chepe, mape, WIKHAPE, KOHYCE, UX JIEMEHTAaX U MPOCTEUIITNX CBOMCTBAX.

OTHOmEHUA

PagsencrBo ¢puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IprU3HaKu paBeHCTBA TPEYTrOJIBHUKOB.

IMapanieJbHOCTh NPSAMBIX

IIpu3Haku u cBoOMCTBA MapajuleNbHBIX MPIAMBIX. AKkcuoma napannenvrocmu Eexnuoa.
Teopema Daneca.

IlepnenauKyasipHBbIC PSIMBbIE

[Ipsmoii yron. Ilepnenaukynsp k mnpsmoil. Haknonnas, npoekuus. CepeauHHBIN
HNEepHEHIUKYIp K 0Tpe3Ky. Cgolicmea u npusHaKu nepneHoOUKyIapHOCIU.

Iloooobue

IIponopyuonanvnvie ompesxu, noooodue ¢ueyp. Ilooobnvie mpeyzonvruxu. IlpusHaxu
nooobus.

B3aumHoe pacnoJioxkeHue IpsIMOM U OKPYKHOCTH, 08VX OKPYIHCHOCELL.

N3mepenus u BbIYNCICHUSA

Beanunnbl

[Tonstue Benmuuubbl. JlinHa. M3mepenue uinHBL. EOUHUIBI HW3MEpEHUS JJIMHBI.
Bennuuna yrina. I'panycHas mepa yria.

[lonsTe o mmomaau miockod ¢urypsl U e€ cBoiicTBax. M3mepenue miomaaei.
EnvHMLBI M3MEPEHNS TUIOLIAIH.

[IpencraBnenne o0 00bEMe U ero cBoiictBax. M3mepenue o0béma. Equnnibl usmepenus
00BEMOB.

N3mepenus u BoIuncIeHUS

WNHCcTpyMEHTBI 1711 U3MEPEHUN U MOCTPOEHUI; U3MEPEHUE U BBIYMCIIEHUE YIJIOB, JJIMH
(paccrosiHuit), miuomazaei. TpuroHoMmerpuueckue (GYHKIUU OCTPOro yria B MHPSIMOYTOJIbHOM
TpeyroipHuke Ipuconomempuyeckue QyHkyuu myno2o yena. BplUHMCIEHHE 3JIEMEHTOB
TPEYTOJIBHUKOB C HCITOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIICHHMH. POpMyIbl IJIOMIAIN
TPEyrojbHUKA, MapajuieJiorpaMMa M €ro YacTHBIX BHJIOB, (POPMYIBI JUTMHBI OKPYXKHOCTH H
miomaau kpyra. CpaBHeHue U BhIYMCIeHue momazneii. Teopema [Mudaropa. Teopema cumycos.
Teopema kocunycos.

Paccrosinust

PaccrosHue Mexay Toukamu. PaccTosHMe OT TOUKM A0 MpsAMOW. Paccmosnue medncoy
Queypamu.

I'eomeTpryeckHne NOCTPOCHUSHA

I'eomeTprueckue MoCTpoeHus Il WILTIOCTPAL[MM CBOMCTB T€OMETPUUYECKUX (QUTYP.

WHcTpyMeHTBl A NOCTPOEHUM: LMPKYNb, JIMHEWKA, YroJdbHUK. [Ipocmeriwiue
NOCMPOeHUs YUPKYLeM U JUHEUKOU. NOCmpoeHue OUCCeKmpucel yaid, NepneHoukyisapa K
npAMOU, Y2id, pagHo20 OAHHOMY,



Ilocmpoenue mpey201bHUKO8 NO MPEM CIOPOHAM, 08YM CIOPOHAM U YLy MeHCOY HUMU,
CMopoHe U 08yM NPULEHCAUUM K Hell YeTaM.

enenue ompeska 6 0GHHOM OMHOUIEHUU.

I'eomeTpuueckue npeodOpazoBaHus

IIpeoGpazoBanusn

[lonsitTne  mpeoOpaszoBanusi.  [lpencraBienne o0 ~ MeTanpeIMETHOM  TOHATUU
«tpeobpazoBanuey. [lodobue.

JIBuaxeHMs1

OceBas U LEHTpalbHasl CUMMETPUS, HOGOPOM U Napailenvhbli nepenoc.Kombunayuu
08UIICEHUT] HA NIOCKOCMU U UX CBOLICMEA.

BekTOopbl U KOOPAMHATHI HA MJIOCKOCTH

BekTopsl

[lonatue BekTOpa, ACHUCTBHS HAJ BEKTOPAaMH, MCIIOJIb30BaHHE BEKTOPOB B (DU3HKE,
Pazodxcenue 6eKmopa Ha COCMasianuue, CKaiapHoe npousseoeHue.

Koopaunarsi

OcCHOBHbBIE TIOHSITUSI, KOOPOUHAMbBI  8EKMOpPA, PACCMOSHUE MedHcO0y  MOYKAMU.
Koopounamwi cepedunvt ompeska. Ypasnenus gueyp.

Ilpumenenue 6exkmopog u KOOpounam O peuieHus: NPoCMenuux 2eoMempuieckKux
3a0au.

Hcropus MmaTteMaTuKH

Bosnuxknoeenue mamemamuxu kax nayku, smanvl eé pazeumus. OcHogmblie pazoenvl
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1do 8 passumue HayKu.

beckoneunocmv mnooicecmea npocmuix uucen. Yucia u onunvl ompesxos. Payuonanvrvie
yucna. Ilompebnocmo 6 uppayuonanvueix yuciax. Llxona Iughazopa

3apoocoenue aneeopvt 6 nedpax apupmemuxu. An-Xopesmu. Poowcoenue Oykeenmoi
cumegonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o HaxoxcoeHuu opmyn KopHel
aneebpauyeckux ypasHenuul cmenenetl, oorvuux yemwvipéx. H. Tapmanws, /. Kapoano, H.X.
Abens, D.1anya.

Ilosasnenue memooa KoopouHam, no380aAI0ULE20 NEPEBOOUNb 2eOMEMPUIECKUe 00bEKMbl
Ha A3viK aneeopul. Ilosenenue epagurxos gpyukyuii. P. [Jexapm, I1. @epma. Ilpumepsl paznuynvix
cucmem KOOpoOuHam.

3aoaua Jleonapoo Iluszanckoeo (@ubonauyu) o kpoaruxax, yucia Pubonauuu. 3adaua o
waxmamuou oocke. Cxo0umMocmos 2eoMempudeckotl npocpeccuu.

Hcmoku meopuu eeposmuocmel: cmpaxogoe oeno, azapmmusie uepvi. I1. Depma,
b.Ilackans, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenusn k eeomempuu. Ilugpacop u eco wxona. @anec, Apxumeo. I[Inamon u
Apucmomens. Ilocmpoenue npasunvHblx MmHO20y201bHUKOS. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. Hcmopusa wucna w. 3onomoe ceuenue. «Hauana» Eexiuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namozo nocmyniama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTIU OKPYIHCAIOWE20 MUPQ.

Acmponomust u eeomempusi. Ymo u xkax ysnanu Anaxcazop, Ipamocgen u Apucmapx o
pazmepax Jlynwi, 3emau u Connya. Paccmosnus om 3emau oo Jlynet u Connya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv poccuiickux yuénvix 6 pazeumuu mamemamuxu. J1.Junep. H.U.Jlobauesckuil,
11.J1. Yebvrues, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u HagueayKux
Hayk, passumue poccutickozo gaoma, A.H.Kpwinos. Kocmuueckasn npoepamma u M. B. Kenoviu.
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I1l. TEMATUYECKOE INIAHUPOBAHHUE C YKA3AHHUEM KOJIMYECTBA
YACOB, OTBOAUMBLIX HA OCBOEHMHME KAK/IOU TEMBbI

Neni/n

Tema

‘ 4acsl ‘ OcHOBHBIE BUIbI YU€OHOH IEATEIBHOCTH 00YJaIOIINXCs

Marematuka 5 KJIACC
(5 4 B Hennesno, Beero 175 4.)

Harypanbhbie
qucia

404

OnuceiBaTh CBOKWCTBA HATYPAIBHOIO psAsia

UutaTh M 3anKChIBaTh HATypaJIbHBIE YMCIIA, CPABHUBATH
U yIOpsAJ0YMBATh UX.

BhIMOTHATE BHIYUCIICHHS C HATYPaJIbHBIMU YUCIaMH; BbI-
YUCJISITh 3HAYEHUS CTEIICHEH.

dopMyIHpoOBaTh CBOHCTBA apU(PMETHYCCKHX JCHCTBUH,
3aMUChIBaTh UX C MOMOIIbIO OYKB, IPeoOpa3oOBLIBaTh HA
MUX OCHOBE YHCJIOBBIC BHIPAKCHHUS

AHaM3UpoBaTh M OCMBICIMBATh TEKCT 3aJadyM, Hepe-
(bOopMyIIMpOBaTh YCIIOBUE, HABJICKATh HEOOXOAUMYIO WH-
dbopMaruio, MOJECTUPOBATh YCIOBHE C IMOMOIIBIO CXEM,
PUCYHKOB, PEAIbHBIX MPEAMETOB; CTPOUTH JIOTHYECKYIO
LEMOYKY PpacCyXACHU, KPUTUYECKH  OLICHUBATh
MOJIYYCHHBIM  OTBET, OCYIIECTBJISATH CaMOKOHTPOJIb,
IIPOBEPSIst OTBET HA COOTBETCTBUE YCIOBHIO.
KnaccupumupoBars HaTypainbHble 4YHcla (YETHBIE H
HEYETHBIE, [T0 OCTaTKaM OT JAETeHUS Ha 3 U T. I1.).
UccnenoBarh NpOCTEMIIME YHUCIOBBIE 3aKOHOMEPHOCTH,
MPOBOJIUTh YHCIIOBBIE AKCIEPHUMEHTHI (B TOM YHCIE C
WCIIOJIL30BAaHUEM KaJIBKYJISITOPA, KOMIIBIOTEPA.

Hpobu

644

. MogenupoBath B rpaduyeckoi, npeaMeTHoi ¢opme mo-
HSTHS U CBOICTBA, CBSI3aHHBIE C TIOHSATHEM OOBIKHOBEHHOU
Ipoowu.

®opMynupoBaTh, 3aMUCHIBATh MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOu, mpaBuia JIeHCTBHHA C
OOBIKHOBEHHBIMH JIPOOSIMH.

[TpeoOpa3oBbIBaTh OOBIKHOBEHHBIE JPOOH, CPaBHUBATH M
yIOpAAOYMBaTh  HUX.  BBINONHUTH  BBIYMCIEHUS  C
OOBIKHOBEHHBIMH JIPOOSIMH.

YuraTh U 3amuchIBaTh JecATUUHBIE qpodu. IlpeacraBisath
OOBIKHOBEHHBIE APOOU B BUJIE IECATUYHBIX U JIECATUYHBIC B
BUIIE OOBIKHOBEHHBIX' HAXOAWUTh JECATHYHBIE MPUOIH-
KEeHHs OOBIKHOBEHHBIX JApOOeii.

CpaBHUBaTh U YHOPSIOYMBATH JIECSTUYHBIE APOOH BBI-
MOJIHATB BBIYMCIICHUS € IECITUIHBIMU JIPOOSIMU.
UCIIOIb30BaTh OKBUBAICHTHBIE TPEACTABICHUS JPOOHBIX
quCesl PU UX CPABHEHUH, ITPU BHIYHCIICHUSX.

BbINOTHATE NPUKHUIKY M OLIEHKY B X0J1€ BBIUHCICHUI.
OOBACHATH YTO Takoe MpOIEHT. [IpencTaBasaTh MPOLEHTHI
B BHJIEe Ipo0eii U ApoOu B BUJIE TTPOILICHTOB.
OcymectBiaTh nouck uHpopmanmu (B CMU), conepxa-
el JIaHHBIE, BBIPAKCHHBIC B NPOLICHTAX,
MHTEPIPETUPOBATH uX. ITpuBouTH IIPUMEPBI
WCII0JIb30BAaHUsI OTHOIICHUN Ha MPAKTHKE.

Pemats 3aa4n Ha IPOLIEHTHI U APOOH (B TOM YHMCIIE 3a/1auMl
W3 pealbHEH MPAKTUKH), WCIOJIB3Ysl MPH HEOOXOIUMOCTH
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KaJIBKYJIATOD

AHanM3MpOBaTh U OCMBICIMBATH TEKCT 3aJaud , Iepe-
(hopMyIupoBaTh yCIOBHE, H3BICKATh HEOOXOJUMYIO) HH-
(opmanuio, MOAEIUPOBATh YCIOBHE C IIOMOLIBIO CXEM,
PHUCYHKOB, PEalbHBIX IPEIMETOB; CTPOUTH JIOTHYECKYIO
IEMOYKY  PacCy)KJICHHUH;  KPUTUYECKH  OIICHUBATH
CIy4eHHBI  OTBET, OCYIUECTBIISITH  CAMOKOHTPOJIb,
HpOBEPsIsi OTBET HA COOTBETCTBHE YCIOBHIO.

[IpoBOMTE HECIIOKHBIC HCCICIOBAHUS, CBS3aHHBIC CO
CBOMCTBaMH JAPOOHBIX YKCEN, OMHPAsICh Ha YHCIOBBIC
OKCIICPUMEHTBI (B TOM 4YHCIIE C HCIIOJIb30BAaHUEM
KaJIbKYJISITOPA, KOMITBIOTEPA }

N3mepenus,
npUOIMKEHNUS,
OLICHKH.
3aBUCUMOCTH
MEXY
BEJIMYMNHAMU.

64

BeIpakaTh OZHM €JMHUIBI U3MEPEHMS BEIMUUHBI B IPYTUX
eIMHUIAaX (METPhI B KUJIOMETPaX, MUHYTHI B 4acax | T.JI.
OKpyriTh HATypalbHbIE YHCIa U JIECATHUYHBIE JPOOH.
BBIMOMHATE MPUKKAKY U OLEHKY B XOJI€ BEIYMCICHHIA.
MopenupoBaTh HECIOXHBIE 3aBUCUMOCTH C ITOMOIBIO
(opMyJ1, BBITOJIHSTH BHIUMCIIEHUS 10 (hopMyJIam
Hcrosb30BaTh 3HAHUS O 3aBUCUMOCTSIX MEK/1y BETMUMHAMU
(ckopocTh, BpeMmsl, paccTosiHME; paloTa, IMPOU3BOIM-
TEJIBHOCTh, BpeMsl U T. I.) NPH PELICHUH TEKCTOBBIX
3aja4.

DJIEMEHTHI
anreOpbl

25y

YuTaTth M 3aNUCHIBATH OYKBEHHbIE BBIPAKEHUS, COCTABIISTh
OyKBEHHbIE BBIPAYKEHUS 110 YCIOBUAM 3a/1au.

Beraucnath uncnoBoe 3HaueHHE OYKBEHHOTO BBIPAKEHUS
IIPU 3a/I1aHHBIX 3HAYEHUSIX OYKB

CocraBisTh ypaBHEHHs IO YCJIOBUAM 3anad  Pemarts
MpOCTeHIINE YpaBHEHUS! HA OCHOBE 3aBUCUMOCTEN MEXITY
KOMITOHEHTaMH apr(PMETHUECKHIX ASHCTBUIL.

Ctpouth Ha KOOPAMHATHOM IMJIOCKOCTU TOYKU U (UTYPBI
TI0 3aJaHHBIM KOOPAVHATaM; OIPEENATH KOOPAUHATHI TOUEK

OnucarenbHas
CTATUCTHKA
BeposTHOCTS.

Kombunaropuka.

MmuoxxecTBa.

10u

W3Bnekats uHMoOpMaLuio U3 TaONWI] M JUarpaMmm, Bbl-
MIOJTHATH BBIYMCIIEHUS 110 TaOJIMYHBIM JTaHHBIM, CPaBHUBATh
BEJIMYMHBI, HAXO/IUTh HAHOOJIbIIINE U HAMMEHbLINE 3HAYEHUS
U Jp.

BeimonuuTte c60p MHGOpMAIMM B HECTOXKHBIX CIIydasix.
MPEJICTaBIATh NHPOPMAIUIO B BUAE TAOIHI] U AUATPAMM,
B TOM YHCJIE C TIOMOIIBIO KOMIIBIOTEPHBIX IIPOTPaAMM.
IIpuBoauTH IIPUMEPBHI CITy4alHbIX COOBITHUH,
JIOCTOBEPHBIX M HEBO3MOXKHBIX COObITHHA. CpaBHUBAThH
IIAaHCHl HACTYIUIEHHUS COOBITHH; CTPOUTH pEYEBbIE
KOHCTPYKIIUHU C MCIIOJIb30BAaHUEM CIIOBOCOYETAaHUH Oosee
6EpOSAMHO, MAN0BEPOAMHO U JIP.

BeinonuaTe nepeGop BceX BO3MOXHBIX BapUaHTOB IS
nepecyera OOBEKTOB WJIM KOMOWHAIUM, BBLIEIATH
KOMOUWHAIMH, OTBEYAIOLIHE 33JaAHHBIM YCIOBUSIM

Harmaonas
reoMeTpust

25y

PacrniosHaBaTh Ha YepTekax, pUCYHKAaX M MOJEISX Teo-
MeTpuueckue ¢Gurypsl, KoHpurypauun ¢uryp (Imiockue
U TIPOCTPAHCTBEHHBIC). [IpUBOIUTH TpUMEpPHI aHAJIOTOB
reoMeTpHUECKuX (PUTYyp B OKpY’KaIOIIEM MUpE.

N3o0pakats reomerprdeckue GUTypsl U UX KOHPUTYpa-
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UM OT PYKH M C HCHOJIb30BAHMEM YEPTEKHBIX
UHCTpYMEHTOB M300pakaTh reoMeTpruecKue GUrypsl Ha
KJIeT4aTo Oymare

W3Mepars ¢ MOMOUIbI0 HMHCTPYMEHTOB U CPaBHHUBATH
JUIMHBl OTPE3KOB U BEJIMYMHBI yriioB. CTPOUTH OTPE3KH
3aJIaHHON JUIMHBI C IIOMOIUBIO JIMHEHKM M LUPKYJI U
yTJbl 3alaHHOM BEJIMYUHBI C MOMOIIBIO TPAHCIOPTHUPA.
BelpakaTe OJHM €AMHULBI HM3MEPEHHS JJIHH Yepes3
Jpyrue.

BbIuuciaTe 1iomaan KBaJpaToB M MPSMOYTOJBHUKOB,
UCMONb3ysl (GOopMyibl IUIOMAAM KBajpaTa M IUIOIIAAU
PSMOYTOJIbHUKA.

BelpaxaTe OfHM eIMHUILBI M3MEpEHHE IUIOIAIu dYepe3
JpyTHe.

M3roraBnuBaTe NPOCTPAHCTBEHHBbIE (UIYpPbl U3 Pa3BEPTOK;
pacrio3HaBaTh Pa3BEPTKH Ky0a, Mapauienenunesa, IH-
pamMM/Ibl, LIMHAPA U KOHYyca

PaccmarpuBarh mpocTeiime CedeHHs MPOCTPAHCTBEHHBIX
¢uryp, mOMy4aeMbIX ~ IyT€M  MPEAMETHOTO WM
KOMITBFOTEPHOT'O MOZIETTUPOBAHUS], ONPEJIEIUTh X BHI.
Bbruaucnate 00beMbl Ky0a M MPSIMOYTOJIBHOTO  Tapasiie-
Jenunena, UCnoib3ys (opmynsl o0bema Kyda u odbema
NPSIMOYTOJIBHOTO  TMTapajulefienunena. BeipakaTb  OfHU
eIMHHUIbI U3MEPEHUs 00beMa yepe3 ApyTrHe.

HccnenoBath ¥ ONHCHIBATH CBOMCTBA TEOMETPUYECKHX
¢uryp (IUWIOCKMX M  MPOCTPAHCTBEHHBIX), HCIHOJIb3YS
OKCIIEPUMEHT, HaOJIO/IeHne, W3MepeHne MopenpoBarh
reoMeTpudeckue 00beKThl, UCIONIB3Yys Oymary, IIacTHIIMH,
NPOBOJIOKY H [P Hcnons30BaTh  KOMIBIOTEPHOE
MOJIETMPOBAHUE M SKCIIEPUMEHT Ul M3Y4eHHs CBOMICTB
TEOMETPUIECKUX OOBEKTOB.

HaxoauTb B OKpyXarolleM MHpe IUIOCKME M TPOCTpPaH-
CTBEHHBIE CHMMETPHYHBIE (PUTYPHI.

Pemiate 3a7aun Ha HaXOXIEHHE JUIMH OTPE3KOB, IEpU-
METPOB MHOTOYTOJIbHUKOB, TpPAJyCHOH Mephl YIJIOB
IUIOIIA/IEH KBaIpaToOB M MPSIMOYTOJIBHUKOB, 00BEMOB KyOOB
Y TIPSIMOYTOJTGHBIX TIApAIITEIICTIUTIEIOB,. BEINensITs B ycnoBun
3a/1aud JJaHHbIe, HEOOXOIUMBIE Ul €€ PEIICHHs], CTPOUTh
JOTWYECKYI0 IENOYKY PAacCYKICHHWH, COIOCTAaBIISATh
MOJTYYEHHBIN pe3yNbTaT ¢ YCIOBUEM 3aJIauH.

N300paxars pasHble GUTypbl, CHMMETPUYHBIE (DUTYPBI.

Martematuka. 6 KJIACC
(5 4 B Henen1o, Beero 175 v)

Harypainbnsie
4yucIIa

104

OnucelBaTh CBOMCTBA HATYPaJIbHOTO psiAa

YurtaTe M 3aNuchiBaTh HAaTypaJlbHBIE YUCIIA, CPAaBHUBATH
U YIIOpSAI0UMBATh UX.

BEINOTHATE BBIUKCIICHHS C HATYPAJIbHBIMU YUCIIAMU; BbI-
YUCIIATh 3HAYEHMSI CTEIIEHEH.

dopMynHpoBaTh CBONCTBA apr(METHUUECKUX JACHCTBUH,
3allMCBIBAaTh UX C MOMOIIBIO OYyKB, IpeoOpa3oBLIBaTh Ha
UX OCHOBE YHCIIOBBIE BBIPAKEHUS
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AHanu3upoBaTh M OCMBICIUBAThL TEKCT 3ajadd, Iepe-
(GbopMyIMpOBaTh YCIOBUE, HABJIEKATh HEOOXOAUMYIO WH-
dbopMaIrio, MOJCIUPOBATh YCIOBHE C IOMOIIBIO CXEM,
PUCYHKOB, pEallbHBIX MPEIMETOB; CTPOUTH JIOTHUECKYIO
IENOYKY  PAaCCyKICHUH, KPUTHUYECKH  OIICHUBATh
MOJIyYCHHBI  OTBET, OCYIIECTBISATH CaMOKOHTPOJIb,
IIPOBEPsIs OTBET HA COOTBETCTBHE YCIOBHUIO.
dopMyIHpOBaTh OMPEACICHUs IEIUTEIN M KPaTHOTO,
IPOCTOTO0 4YHCJIa W COCTaBHOIO 4HCIIA, CBOWCTBA U
MPU3HAKU ACITUMOCTH.

Jloka3bIBaTh M OMPOBEPIaTh C MOMOIILI0 KOHTPIPUMEPOB
YTBEPKACHHSI O JICTUMOCTH YHCETT

KnaccuduiumpoBats HaTypalbHble 4YHcla (YETHBIC U
HEYETHBIE, 110 OCTAaTKaM OT JEJICHUS Ha 3 U T. 11.).
HccaenoBarh MPOCTEHINME YHCIIOBBIE 3aKOHOMEPHOCTH,
MPOBOJITh YWCIIOBBIE JKCICPUMEHTHI (B TOM HYHCIE C
UCTIOJIb30BAHUEM KAIIBKYIISATOPA, KOMITbIOTEPA

Hpobu

56u

. MogenupoBath B rpaduyecKoi, MpeaMeTHoH (opMme To-
HATUS U CBOICTBA, CBA3aHHBIC C MOHATHEM OOBIKHOBEHHOI
Ipoowu.

®opmynupoBaTh, 3alKUCHIBaTh MOMOLIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH IpoOH, TpaBHia IEHCTBHH C
OOBIKHOBEHHBIMH JIPOOSIMH.

[TpeoOpa3oBbIBaTh OOBIKHOBEHHBIE JPOOH, CPAaBHUBATH M
yIopsiiounBaTh  UX.  BBINOMHUTH  BBIUKMCIEHHS  C
OOBIKHOBEHHBIMU JPOOSIMHU.

YuTath M 3amuchIBaTh JecATHYHbIE qpoOu. [IpeactaBisaTs
OOBIKHOBEHHBIE APOOU B BUJIE IECATHIHBIX U JIECATHIHBIC B
BUIIE OOBIKHOBEHHBIX' HAXOJIUTh JECATUYHBIC MpUOIH-
JKEHUS OOBIKHOBEHHBIX JPOOEH.

CpaBHMBaTh U YNOPS/IOYMBATh JAECATUYHBIC IPOOM BBI-
MIOJTHATH BBIYMCIIEHUS C ECITUYHBIMU JIPOOSMH.
UCTIOJIb30BaTh SKBUBAJIEHTHBIE TMPEACTABICHUS JPOOHBIX
YrceN MPU UX CPAaBHEHUH, TTPU BBIYHCIICHUSX.

BBINONHATE NPUKUAKY U OLIEHKY B X0J1€ BBIYMCICHHUH.
OOBACHATH YTO Takoe MpOIEHT. [IpencTaBasaTh MpOLEHTHI
B BHJIE Ipo0eii U ApoOu B BUJIE TTPOILICHTOB.
OcymectBisaTh nouck uHpopmanuu (B CMU), conepxa-
TIei TlaHHBIE, BBIPKEHHBIC B NPOLIEHTAX,
UHTEPIIPETUPOBATh uX. [TpuBOANTH pUMeEpHI
HCIIOJIb30BAaHUsl OTHOIIEHUN Ha MPaKTHKE.

Pemats 3aa4n Ha IPOLIEHTHI U APOOH (B TOM YHMCIIE 3a/1auM
U3 peajbHeW MPaKTUKH), MCHOJB3YS MPH HEOOXOIUMOCTH
KaJIBKYJIATOP; HCIIOJIb30BATh MOHSTHUSL OMHOWIEHUS W
nponopyuu IpU pelieHu  3a1au.

AHaIM3UPOBAaTh M OCMBICIMBATh TEKCT 3aJaydl , Iepe-
dbopMyIHUpOBaTh yCIOBUE, U3BIIEKATh HEOOXOIUMYIO) HH-
dbopmannio, MOAEIUPOBATh YCIOBHE C MOMOIIBIO CXEM,
PHUCYHKOB, PEaJbHBIX MPEIMETOB; CTPOUTH JIOIMUYECKYIO
LEMOYKy  pPacCyXJEeHUH;  KPUTHYECKH  OLIEHUBATh
CIIyUE€HHBIH  OTBET, OCYHIECTBJIATH  CaMOKOHTPOJIb,
IIPOBEPSISl OTBET HA COOTBETCTBHE YCIOBUIO.
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[TpoBOMTE HECIIOKHBIC HCCICIOBAHUS, CBS3aHHBIE CO
CBOMCTBaMH JAPOOHBIX YKCEN, OMHPAsICh Ha YHCIOBBIC
OKCIICPUMEHTBI (B TOM 4YHCJIE C HCIIOJIb30BAaHUEM
KaJIbKYJISITOPA, KOMIIBIOTEPA }

PanmonansHbie
Yypcia

514g

[IpuBoaUTE NpUMEpHl MCHOJIB30BAHUSA B OKPYKAKOIIEM
MHUpE IOJIO)KUTEIbHBIX W  OTPULATENbHBIX  YHCEN
(TeMrieparypa. BBIMTPBILI IIPOUTPBILL, BBIIIE - HUXKE
YPOBHS MOpS U T. I1.).

N3o00pakaTh TOYKaMU KOOPJMHATHOW MPSMOMN ITOJIOKH-
TEJbHBIE U OTPULIATEIbHBIE PALIOHAJIBHBIE YUCIIA.
XapakTepru30BaTh MHOKECTBO LIEJIBIX YMCEJI, MHOKECTBO
palOHaIbHBIX YUCEIL.

@dopmynupoBaTh U 3alUChIBaTh C IOMONIbIO OYKB
CBOMCTBA JCUCTBUHM C PpalHMOHAIBHBIMM YHUCIIAMH,
MPUMEHSITh JUISI IPEOOPA30BAHMSI YUCIOBBIX BBIPAKCHHIHA.
CpaBHUBaTh U YHOPSAOYMBATH PALMOHAIBHBIE YHUCIA,
BBIIIOJIHSITh BBIUUCIIEHUS C PALIMOHAJIbHBIMU YUCJIAMU

N3mepenus,
MPUOJIIKEHUS,
OIICHKH.
3aBUCUMOCTHU
MEXTY
BEJIMYMHAMU.

8y

BeipaxaTtb 0fHU €IMHUIBI U3MEPEHUS BEIMUUHBI B PYTHX
eIMHUIAX (METpPbl B KUJIOMETpaxX, MUHYTHI B 4acax | T.J.
OKpyriuTh HaTypajibHbIE YHUCIAa U JIECATUYHBIE IPOOH.
BBInonHATE NPUKKAKY U OLIEHKY B XOJ1€ BEIYMCIECHHH.
MogenupoBaTb HECIO0KHbBIE 3aBUCUMOCTH C IIOMOILBIO
(bopMyi1, BBIIOITHATE BHIUMCIIEHHS 110 (OpMYyIIam
Hcnonp30BaTh 3HaHKS O 3aBUCUMOCTSAX MEX/Y BETMUMHAMU
(ckopocTb, BpeMmsl, paccrTosHue, paboTa, IMPOU3BOIU-
TEIbHOCTh, BpPEMS W T. I.) NPHU PEIIEHUU TEKCTOBBIX
3ajad.

DNeMEeHTbI
anreOpbl

154

YuTate 1 3anMChIBaTh OYKBEHHBIE BBIPAKEHUSI, COCTaBIISATH
OyKBEHHbIE BBIPKEHHUS 110 YCIOBUAM 3371a4.
Bbruncnsare uncnoBoe 3HaYeHHE OYKBEHHOTO BBIPAKEHUS
IIPY 33JJaHHBIX 3HaUYEHUSX OYKB
CocTaBisATh ypaBHEHHs IO YCJIOBUSAM 3aaady Pemartb
IIPOCTEHUIIINE YPABHEHUS HA OCHOBE 3aBUCUMOCTEU MEKIY
KOMITOHEHTaMH apu(METHUECKUX ICHCTBUH.

Crpoutrs Ha KOOpAMHATHOM INIOCKOCTH  TOYKH
upurypsl MO 33JaHHBIM KOOpJAMHATaM; ONpENeNsTh
KOOPJIMHATBI TOYEK

OnucarenbHas
CTaTUCTHKA
BeposTHOCTS.

Kombunartopuka.

MmuoxxecTBa.

104

W3pnekats wHpOpMAIMIO W3 TAONWI] U JUarpaMM, BbI-
TIOJTHATH BBIYKMCIICHUS 110 TaOJIMYHBIM JTAHHBIM, CPAaBHUBATH
BEJIMYMHEI, HAXOAUTh HAUOOJBIINE ¥ HANMCHBIIINE 3HAUCHHS
U Jp.

BremonHuTh cO60p MHGOpMAUU B HECIOKHBIX CIyYasX.
MIPEACTABISITH HH(POPMAIIHIO B BUIE TAOJIUIl U THArpamw,
B TOM YHCJIE€ C TOMOIIBIO KOMIIBIOTEPHBIX MPOTPAMM.
IIpuBoauTH IIPUMEPBHI CITy4alHbIX COOBITHUH,
JIOCTOBEPHBIX W HEBO3MOXXHBIX COObITHI. CpaBHUBATH
MIAHCHI HACTYIUJICHUS COOBITHHM; CTPOUTH PpPEUYEBbHIC
KOHCTPYKIIMU C UCTIOJIB30BAaHUEM CIIOBOCOUETAHUH Oosiee
8EPOSIMHO, MALOBEPOSMHO U JIP.

BeimonHATe mepebop BceX BO3MOXKHBIX BAapHAHTOB IS
nepecyera OOBEKTOB WM KOMOWHAIWI, BBIICISTH

15




KOMOWHAIINH, OTBEYAIONTNE 33JaHHBIM YCIIOBUSM

Harnmsannas
TEOMETPUS

204

Pacrnio3HaBaTh Ha 4epTekax, PUCYHKAaX M MOJEIIX Teo-
MeTpudeckue (Gpurypsl, kKoHpurypamuu ¢uryp (IIockue
U MPOCTPAaHCTBEHHBIC). [IpUBOIUTH NpUMEpPHI aHAJIOTOB
reOMETPUUECKUX (PUTYpP B OKPY’KAIOIIEM MUpE.
N300paxkaTh reomeTpuueckue Gpurypsl u ux KoHpurypa-
UM OT PYKH M C HCHOJb30BAHUEM YEPTEKHBIX
UHCTpYMEHTOB M300pakaTh reoMeTpruecKue GUrypsl Ha
KJIeT4aTo Oymare

W3Mepars ¢ MOMOUIbI0 MHCTPYMEHTOB U CPaBHHUBATH
JUIMHBI OTPE3KOB U BEJIMYMHBI yriioB. CTPOUTH OTPE3KH
3aJJaHHOM JUIMHBI C TOMOINBIO JIMHEWKH W LUPKYIS U
YTJbl 3alaHHOM BEJIMYUHBI C MOMOIIBIO TPAHCIOPTHUPA.
BelpaxaTe OJHM €OWHUIEI HM3MEpPEHHs JUIMH Yepes3
JpyTHe.

BbIuucnaTe miomaan KBaIpaToB M MPSMOYTOJIEHUKOB,
UCMONb3ys (GOopMysbl IUIOMAAM KBajpaTa W IUIOIIAAU
NPSIMOYTOJIBHUKA.

BelpaxaTe OfHM eIMHUILBI M3MEpEHHE IUIOIAIu dYepe3
JpyTHe.

M3rotaBnuBaTe MPOCTPAHCTBEHHBbIE (UIYpPbl U3 Pa3BEPTOK;
pacrio3HaBaTh Pa3BEPTKH Ky0a, MapauieNenunesa, -
pamMuIpl, IIMHIpA U KOHyca PaccmarpuBath mpocreifime
CEUEHHsI MPOCTPAHCTBEHHBIX (Uryp, MOIYy4aeMbI™ ITyTEM
NPEIMETHOTO MM KOMITBIOTEPHOTO MOJIETMPOBAHUSL, OIIpe-
JeNTUTh UX BH]I.

Beraucnsarte 00beMbl Ky0a M NPSMOYTOJIBHOTO Iapasuie-
Jenunena, Ucnons3ys (gopmynsl odbemMa Kyba u oObema
NPSIMOYTOJIBHOTO  TTApaJulelienuena. BelpakaTb  OIHU
eIMHHUIIbI U3MEPEHUs 00beMa yepe3 ApyTHe.

HccnenoBath ¥ ONHCBHIBATH CBOMCTBA TE€OMETPUYECKHX
¢uryp (IWIOCKMX M  MPOCTPAHCTBEHHBIX), HCIHOJIb3YS
OKCIIEPUMEHT, HaOJIO/IeHne, W3MepeHne MopenpoBarh
reoMeTpu4ecKre 0ObEKThI, UCIONb3Ys OyMary, IIacTHIINH,
NPOBOJIOKY H [P Hcmons30BaTh  KOMIBIOTEPHOE
MOJIETTMPOBAHUE M SKCIIEPUMEHT JUISl M3YYEHHS CBOMCTB
TEOMETPUIECKUX OOBEKTOB.

HaxomuTh B OKpyXarolleM MHpe IUIOCKME M TPOCTpPaH-
CTBEHHBIC CHMMETPHYHBIE (PUTYPHI.

Pemate 3a7aun Ha HaXOXIEHHE JUIMH OTPE3KOB, IEpH-
METPOB MHOTOYTOJIbHUKOB, TPAIyCHOH Mephl YIJIOB
IUIOIIA/IEH KBaIpaToOB M MPSIMOYTOJIBHUKOB, 00BEMOB KyOOB
Y TIPSIMOYTOJTGHBIX TTApAIITEIICTIUTIENIOB,. BEINensITs B ycnoBun
3a/1aud JJaHHbIe, HEOOXOIUMBIE Ul €€ PEIICHHs, CTPOUTh
JOTWYECKYI0 IENOYKY pPAacCYXKICHHWH, COIOCTaBIATh
MOJTYYEHHBIN Pe3yNbTaT ¢ YCIOBUEM 3aIaUH.

N3ob6pakath pazHbie GUTYpPBI, CAMMETPHYHBIC (DUTYPHI.

16




Neri/m | OcHOBHOE
CofiepiKaHue  TI0
TeMaM

Hachbl

XapaKkTepuCcTUKa OCHOBHBIX BHJIOB JeSITeTbHOCTH
yUEHUKA
(Ha ypoBHE y4EOHBIX JEHCTBUI)

Martemaruka. Aaredopa. I'eomerpust
7 xnacc (175 yacoB, S 4yacoB B HeJ1eJ110)

1. | Beenenue B anredpy

8

BBIMONMHATE  37€MEHTapHbIE  3HAKOBO-CHMBOJIMYECKHUE
JeHCTBUS: PUMEHSTh OYKBBI [UISI 0003HAUYCHUS YUCEI, IS
3aIMcy OOLIMX YTBEPIKICHHUI; COCTABISTH OyKBEHHBIE BhIpa-
KEHHS TI0 YCIIOBHSIM, 33/IaHHBIM CJIOBECHO, PHCYHKOM WIIH
YepTEeKOM; IPeoOpa3oBbIBATh ANTeOpanduecKue CyMMbI H
NpoM3BeIeHNs (BBIIONHATH NPHUBEJCHNE TOJO0HBIX clarae-
MBIX, PACKpPBITHE CKOOOK, YIPOIICHUE TPOU3BEICHUI).
Beraucnare yncioBoe 3HaueHHE OYKBEHHOTO BBIPAKCHUS,
HAXOJHUTh 00JIACTh JIOMYCTHUMBIX 3HAYCHUH MEPEMEHHBIX B
BBIPAKCHUHU

2. | MHorouieHsl

40

®opmynupoBaTh, 3aUCHIBATh B CHMBOJIMUECKOH (hopme |
O00OCHOBBIBATh ~ CBOICTBA CTENEHM C  HATYpaIbHBIM
[oKas3areseM, I[PUMEHATh  CBOMCTBA  CTENEHH UL
npeoOpa3oBaHMsl BEIPQKEHUU U BBIYMCICHUNA. BBINOTHATD
JNeHCTBUS ¢ MHOTOWICHaMH. BpBoauth  (popmysisl
COKPALICHHOIO  yMHOXCHUS,  INIPUMEHATh  UX B
IpeoOpa30BaHMAX BbIPAKEHUN U BHIYMCICHUSAX. BBITOTHATD
pasyIoKeHNE MHOTOWICHOB HA MHOXKHTEIN

3. | YpaBHeHus ¢ oJgHOU
MePEMEHHOMN

PacrioznaBate sMHENHBIE ypaBHEHMs. Peliath JuHENHbIE
ypaBHEHHUs. PemiaTh TEKCTOBBIE 3a/Ja4Ml areOpandecKuM
CIOCOOOM TMEPEeXOAUTh OT CJIOBECHOM (hOPMYIHUPOBKH
YCIIOBUSL 3a/laud K aireOpanyeckod MOJAEIH IyTeM
COCTaBIICHUS YPaBHEHUS, pewarb COCTaBJIEHHOC
YPaBHEHHE; MHTEPIIPETUPOBATH PE3YJIbTAT

4. | CucreMbl ypaBHEHHH

17

Onpenensrsp, SBISETCS M Mapa Yucesl PelieHneM JaHHOTO
YpaBHEHHUS C JIBYMS TIEPEMEHHBIMHU, TIPHBOJUTH MPUMEPHI
pEILIECHUs] ypPaBHEHHM € IBYMS [IEPEMEHHBIMU.

Pemate 3amaun, anreOpandeckoll MOJENbI0 KOTOPBIX SIB-
JHACTCA YpaBHCHHE C ABYMA IICPEMCHHBIMU. HAXOAWUTH LECJIBIC
peleHus myrem nepedopa.

Pemate cuctemsl IByX ypaBHEHHMH C JBYMsI IEPEMEHHBIMH,
yKa3aHHbBIE B COJIEPKAHUH.

Pemate TeKCTOBBIE 3amaun  anreOpandeckuM  CIIOCOOOM:
MePEXOIUTh OT CIOBECHOH (OPMYIUPOBKH YCIOBHS 3aauu
K anreOpanyecKoil MOJENTU ITYyTeM COCTaBJICHHS CHCTEMBI
YpaBHEHHMH; pellaTh COCTAaBICHHYIO CHUCTEMY YpaBHEHHH;
MHTEPIIPETUPOBATH PE3YIbTAT

5. | 3aBHCHUMOCTH MEXIY
BEJIMUYNHAMU

CoctaBnsath  (OPMyIBL,  BBIPAXKAIONIME  3aBUCHMOCTH
MEXTy BEIMUYNHAMH, BBIYUCIIATH TI0 (hopmynam
PacniozHaBaTh mpsiMyt0 U OOpaTHYIO MPOMOPIIMOHATIBHEIC
3aBUCUMOCTH. Peliath TEKCTOBBIC 33/laud Ha  NPSMYIO U
00paTHYIO TPOMOPIHOHATFHBIC 3aBHCUMOCTH (B TOM YHCIIE C
KOHTEKCTOM U3 CMEXHBIX JUCHUUIUIMH, W3 pPeaJbHOU
JKU3HU)
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Uwucnoseie QyHKITUN

12

Boruricinth 3HaueHMsT QyHKIHIHA, 3aIaHHBIX (hopMysiamu (TIpr
HEOOXOJUMOCTH  HUCIONB30BaTh  KabKYIATOp);  CO-
CTaBJIATH TAOMILYy 3HAYCHHUH (PYHKITUH.

Crpoutp 1o TtoukaMm Tpaduku QyHKIMA. OnuchBaTh
cBoiicTBa (yHKIMM Ha OCHOBE €€ TIpaduueckoro
Npe/ICTaBICHUSI.

MopaenupoBaTh peaibHbIe 3aBUCHMOCTH C TOMOIIBIO (hOpMYIT
u rpa¢pukoB. MHTeprpeTrupoBaTh Tpaduku peasbHBIX
3aBUCUMOCTEM.

Hcnonb30Bath  (DYHKIMOHATBHYIO CHMBOJIMKY IS 3alliCH
pa3HOOOpa3HbIX (DAKTOB, CBSI3AHHBIX C pacCcMaTPUBACMbIMU
GyHKIMSAMH, 00OTalas OMbIT BBIIOJIHEHUS 3HAKOBO-CHM-
BOJINYECKUX JAercTBUil. CTPOUTH pedeBble KOHCTPYKIIUU C
UCIIOJIb30BaHUEM (DYHKIIMOHAITBHOW TEPMUHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPaMMbl JI  IO-
crpoeHusi  TpaduKoB  (QYHKIMA, JJIsI UCCIEAOBAHUS
MOJOKEHUSI ~ HAKOOPJIMHATHOM IUIOCKOCTH  TpadUKOB
(GYHKIMI B 3aBUCUMOCTH OT 3Hau€HUU K03((PULIMEHTOB,
BXOJSIIMUX B QOpPMYILY.

PacrioznaBate Bumbl u3ydaembix (yHkimu. [lokasbiBaTh
CXEMaTHUYEeCKH TIOJIOKEHWE Ha KOOPIWHATHOW TUIOCKOCTH
rpagukoB QYHKIMN BUIA y = KX, y = kX + b,

B 3aBUCHMOCTH OT 3HaYEHUN KOAPPHUIIMEHTOB, BXOAIINX B
(bopMyIIBL

Crpouts rpaduku u3ydaeMbIX (YHKIHA; ONMUCHIBaTh HX
CBOICTBa

OmucareipHas
CTAaTUCTHKA

10

W3Bnekare wHpOpMAIUIO W3 TAOIWI] M JUArpamMM, BbI-
MONHATh ~ BBIYKMCICHUS MO  TaOMMYHBIM  JITAaHHBIM.
Ompenenstb 1O auarpaMMmaM  HauOoJbIIME U
HaVMEHbIIINE JAHHbIE. CPABHUBATh BEJTUYUHBL.
[IpencraBnsate nHMOpMAIMIO B BUJE TAOJMI, CTOIOYATHIX
U KpPYTOBBIX JuarpamMM, B TOM YHCJIE€ C IOMOIIBIO
KOMITHIOTEPHBIX TTPOTPAMM.

[TpuBOANTH TpPUMEpPHI YHUCIOBBIX AAaHHBIX (1I€HA, POCT,
BpeMss Ha JOpory Hu T. J.), HaXxOOuThb CpeaHee
apudMeThyecKoe, pa3Max, JUCIEPCHUI0  YHCIOBBIX
HaOOPOB.

[IpuBOMUTE ConmepKaTeNbHBIE TIPUMEPHI  MCIOIB30BAHUS
CpEeAHMX U JUCHEpPCUl I ONUCaHusl JaHHBIX (YpOBEHb
BOJIBI B BOJIOEME, CIIOPTHMBHBIE TIOKA3aTeNH, OMPECIICHNE
TPaHHULl KITUMATHYECKUX 30H)

HauanrnHble
rEOMETPUYECKUE
CBEICHUS

10

dopMynmHMpoBaTh  OMpEACNICHUs ¢  WIUIIOCTPUPOBATh
MOHATUS ~ OTpe3Ka, Jyya, yrja, MpsMOro, TYIOTO,
OCTpOTO, Ppa3BEpPHYTOTO  YyIJIOB, BEPTUKAIBHBIX U
CMEXHBIX YTJTIOB; OMCCEKTPHUCHI yIIIa.

Pacrio3naBath Ha YepTeKax, n300paxars,
(bopMyIUpOBaTh OMPECICHUS

MEePHEHANKYIISIPHBIX ~ TPSIMBIX, NEPHCHAMKYIApa U
HaKJIOHHOM.

dopMyIMpOBaTh U JOKA3bIBATh TEOPEMBI, BBIPAKAIOIINE
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CBOMCTBA CMEKHBIX 1

BEPTUKAIBHBIX VTJIOB, 0 €IMHCTBEHHOCTHU
NEPHEHANKYJIAPA K MPAMOMU.

Pemate 3amaun Ha BBIUMCICHUE M JOKA3aTEIbCTBO.
Boeigensate B yCIOBUM 3aaud YCJIOBHE U 3aKJIIOUYECHUE.
Onupasich Ha yCJIOBHSI 337a4d MPOBOIUTH HEOOXOIMMBIC
JI0OKa3aTelIbHbIe paccyxJIeHus. ConocTaBisTe
MOJIYYEHHBIN pe3yJIbTaT C YCIOBUEM 33J1auHu.
@opMyIHpOBaTh  ONPEACNICHUS  PACCTOSHUA — MEXKIY
TOYKAaMH, OT TOYKH J0 MPSIMOM.

@opmynupoBaTh U OOBSACHATH  CBOICTBA  JJIUHBL,
rpaJyCHOM MEPHI yria.

Pewate 3amaun Ha BBIYMCIEHUE JIMHEWHBIX BEJIMYUH,
rpajgyCHOM MEPBI yIJIa.

TpeyroabHUKH

17

Pacno3naBats Ha YepTekKax, (dbopMynupoBaTh
oInpezeeHus, n300paxkaThb IPSIMOYTOJIBHBIH,
OCTPOYTOJIbHBIN,  TYNOYrOJNbHBIH, PaBHOOCAPEHHBINH,
PaBHOCTOPOHHHUH TPEYroJbHUKH; MeIuaHy, OMCCEKTpHUCY
U BBICOTY TPEYTrOJIbHHKA.

DopMyIMpOBaTh ONPEACIECHUE PABHBIX TPEYTOJbHUKOB.
@opMyIIMpOBaTh M JOKa3bIBATh TEOPEMBI O IPU3HAKAX
paBEHCTBA TPEYTOJbHUKOB.

®opMynMpoBaTh U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBaxX U
IIPU3HAKaX paBHOOEPEHHOTO TPEYrOJIbHUKA,
COOTHOLIEHUSAX  MEXAY  CTOPOHAaMH U yIJIaMHu
TPEYrOJIbHUKA, CYMME YIJIOB TPEYrOJbHHKA, BHEIIHEM
yIJle TPEYrOJIbHUKA.

Pemate 3amaum Ha NOCTpPOEHWE C MOMOIIBIO LIUPKYJIS U
JIUHEUKH.

Haxonuts YCIIOBHS CYILLIECTBOBAHMS pemenus,
BBIMOJIHATh TOCTPOGHHE TOYEK, HEOOXOJUMBIX JUIs
MIOCTPOCHHUS UCKOMOW  (QUIypbl, JOKa3bIBaTh, 4YTO
MOCTPOCHHAss (GUrypa yAOBIETBOPSAET YCIOBUSAM 3a/1a4M
(ompenensaTh UMCIO PEUIEHWH 3aJaud NpU  KaxaAoM
BO3MO>KHOM BBIOOpE JaHHBIX )

@opMynMpOBaTh ONPEACICHUE IOHATHM, CBS3aHHBIX C
OKpyXHOCThI0. MccnenoBarh cBolcTBa KOHQUIYpalUid,
CBS3aHHBIX c OKPYKHOCTBIO. C IIOMOIIIBIO
KOMITBIOTEPHBIX IPOTPAMM.

Pemate 3amauM Ha IOCTpOEHHUE, JOKA3aTelbCTBO U
BBIYMCIICHHUS. MoJenupoBaTth  yCJIOBHE  3aJadud €
MIOMOLIBI0  YepTeka  WIM  PUCYHKA, IPOBOJAUTH
JIOTIOJIHUTEIIbHBIE TIOCTPOEHUS B XOJE PELICHUs 3a7auH.
Bbinenarte Ha yepreke KOHQUIypaluu, HEOOXOIMMBbIe
JUIsL  TIpOBeJeHHs OOOCHOBAHMN JIOTMYECKUX IIaroB
pemieHus. MHTEpnpeTHpoBaTh MOJNYyYEHHBIA PE3YJIbTAT U
COIIOCTABJIATH €r0 C YCIOBHEM 3a1a4H.

OOBACHATH, YTO TaKOE TICOMETPUYECKOE MECTO TOYEK,
IIPUBOJUTH IPUMEPHI TEOMETPUYECKUX MECT TOYEK.
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10.

[TapannensHble
IIpsIMBIE

13

Pacno3naBath Ha yepTeKax, n300paxarb,
(dbopMynHupoBaTh ONpEACNCHHs MapaLICIBHBIX MPSIMBIX;
yIa0B, OOpa3oBaHHBIX HpPU  TEPECEYeHUHU  JIBYX
napajuieIbHbIX MPSMBIX CEKYIIEH.

@opMyIHpPOBATh AKCUOMY NapaJlJIEIbHBIX MPSMBIX.
®opMynMpoBaTh U JTOKa3bIBaTh TEOPEMBI, BBIPAKAIOLIUE
MIPU3HAKY NapAIIEIIbHOCTH MPSMBIX.

@opMyIMpoOBaTh  ONPEAEICHUE  PACCTOSHUS  MEXKAY
napajieIbHbIMU IPSIMbIMU

Pemarp 3a1aun Ha JOKA3aTENbCTBO M BBIYMCIICHUS.
Onupasich Ha yCJIOBHE 33aJ1a4M, IPOBOAUTH HEOOXOIUMbIE
JI0Ka3aTeJIbHbIE paccyxaeHus. ConocraBisaTh
MTOJIYYEHHBIN pe3ysIbTaT C YCIOBUEM 3aJ1auu.

11.

CooTHOLIEHUSA

MCKAY CTOPOHAMHU U

yriiamMu
TPEyroJibHUKa

18

dopmynrpoBaTh U J0Ka3plBaTb  TEOPEMBbI 0
COOTHOLIEHUAX  MEXAY  CTOPOHAaMH U yIJIaMHu
TPEYrojbHUKA, CyMME YIJIOB TpPEYIrOJbHHKA, BHEIIHEM
yTJi€ TPEYroJbHUKA.

dopmynMpoBaTh U JOKa3bIBaTh TEOPEMBI O IMPHU3HAKAX
paBEHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB.

OOBSICHATD u WJUTFOCTPUPOBATh HEPaBEHCTBO
TPEYrOJIbHUKA.

Pemate 3amaum Ha 1OCTpO€HHME, JOKA3aTelbCTBO U
BblUMCICHU. MonenupoBarb  yCclIOBHE  3aladd €
IIOMOLIbI0  YepTeka  WJIM  PUCYHKA, IPOBOJUTH
JIOTIONTHUTEIIbHBIE TTOCTPOCHUS B XOJ€ PEIICHUs 3a1ayH,
BBIJIETISITh HA YepTeKe KOH(DUTypaIuu, HEOOXOAUMBIE ISt
npoBe/ieHUs] 000CHOBAaHMN JIOTUYECKUX IIaroB peIIeHUs.
HNHTepnpeTupoBath ITOJTyYEHHBIN pe3yabTar u
COIIOCTABJISATH €r0 C YCIOBHEM 3a/1a4H.

Uccnenoate CBOWMCTBA TPEYroJbHHKA C TOMOIIBIO
KOMIIBIOTEPHBIX IPOTrPAMM.

12.

IToBTOpeHune
(pesepB)

17

8

Martemaruka. Aareopa. I'eomerpust
Kjaace (210 yacoB, 6 4acoB B He1eJI10)

JleiicTBUTENbHBIC
qyucna

20

OnuceiBaTh MHOXKECTBO IIENBIX YHCET, MHOXXECTBO pa-
LIMOHAJIBHBIX 4YMCEJ, COOTHOLUIEHHE MEXKIy OTUMHU
MHO>KECTBaMHU.

CpaBHMBaTh M yHOPSAAOYMBATH palMOHAIbHBIE YHCIA.
BBITIOJIHSTh BBIUUCICHUS C PAlMOHAIBHBIMA YHCIIAMH,
BBIYHCIISIT 3HAUEHUSI CTETIEHEH C LIEJbIM MOKa3aTeIeM»
®opmyaupoBaTh OINpeAeseHHe KBaJApaTHOTO KOPHS U3
ypct Mcnons3oBark rpaduk GYHKIHMU y =X" UL HAXO0XK-
JIEHUS] KBaJPATHBIX KOPHEH Boeruncnsate TOUHBIE U
NpUOKEHHBIE 3HAYEeHUS KOpHEW, WCIONb3ys IpH
HEOOXOIMMOCTH  KaJlbKYJIATOP, MPOBOJUTH  OLEHKY
KBaJIpaTHBIX CEPUEH.

DopMyIHpOBaTh OMNPEACIICHUE KOPHS TPEThEM CTENEHU;
HAXOJWUTh  3HAUEHWs]  KyOMUYECKMX  KOpHEH, Tmpu
HEOOXOIMMOCTH HCHOJb3Ysl KaIbKYISITOP.

20




OPUBOIUTH  MPUMEPHl  HMPPALMOHANBHBIX  YHCET;
pacro3HaBaTh PAMOHAIBHBIC U UPpPALMOHAIBHBIC YHCIIA,
n300pakaTh YKciIa TOYKaMU KOOPAUHATHOW MPsIMOU
Haxomute pecsiTudHble TPUOMDKEHHS PAIlHOHATIBHBIX H
MPPALMOHATIBHBIX YHCEN: CPaBHUBATh M YHOPSAOYUBATH
JNECUCTBUTEIBHBIC YUCIIA.

OnuceIBaTh MHOXECTBO JCUCTBUTEIBLHBIX YHUCEID)
Hcnonbs3oBaTh B IMCBMEHHOM MAaTE€MAaTHYECKOW pedyu
0003HaueHU M TpadUvecKue H300PKECHUS  YHMCIOBBIX
MHO)KECTB, TEOPETUKO-MHOXKECTBEHHYIO CHMBOJIHUKY

N3mepenus,
npUOIMKEHNS,
OLIEHKHU

10

Haxomguth, aHamu3upoBaTh, CONOCTABIATh YHUCIIOBBIE
XapPAKTEPUCTUKHA OOBEKTOB OKPYKAIOILLETO MUPA.
Hcnonb30BaTe 3alMCh 4YUCEN B CTaHAAPTHOM BUIE JUIA
BBIPKEHUST Pa3MEPOB OOBEKTOB, JUTMTEIHFHOCTH TPOIIECCOB
B OKPY>KaIOILIEM MUDE.

CpaBHMBATh YMClIa M BEJIMYUHBI. BIUCAHHBIE C HUCIOJb-
30BaHueM crenenu 10.

Hcronb3oBate pasHble  (GOpMBI 3amicy TPHOIMKEHHBIX
3HAUEHMH; JIeNIaTh BBIBOABI O TOYHOCTH TPUOIIMDKEHHS 110
UX 3alHUCH

BBINONHATE BBIYNCIIEHUS C PEAJIbHBIMU TAaHHBIMH.
BBIOIHATE NPUKUIKY Y OLICHKY PE3yJIbTaTOB BBIYHCICHUN

AnreOpandeckue
npobu

32

®opmynrpoBaTh OCHOBHOE CBOWCTBO anreOpamdecKoi
JIpoOU UITPUMEHUTH €T0 JUIsl IpeoOpazoBaHus Ipooeil.
BeimonusaTe gedcTBUs ¢ anredpanyeckUMU JIpoOsSMU.
HpCI[CTaBJ'ISITI) 0eJIo€ BBIPAXKCHUC B BUAC MHOI'OYJICHA.
JpOOHOE - B BHJE OTHOILIEHHS MHOTOYIEHOB, JI0Ka3bIBaTh
TOX/IECTBA.

®opmynupoBaTh OIpeAENeHHe CTENEHU C LeJNbIM IOoKa-
3ateneM. DopMynHpOBaTh, 3aIUCHIBATE B CHMBOJIMYECKOM
(opMe 1 WILTIOCTPUPOBATh MPUMEPAMU CBOMCTBA CTENEHH C
OCIIBIM ITOKA3aTejIEM, IPUMCHATH CBOMCTBA CTEIICHU JJIA
npeoOpa30BaHus BBIPAKEHUN U BHIYUCICHUI

KBagparusle kopHH

17

Jloka3piBaTh CBOMCTBa apuU(METHUECKUX KBaJPATHBIX
KOpHEH, MNpUMeHATb MX Ui [peoOpa3oBaHMS
BBIPAKEHHH.

BbuMCIATh 3Hau€HHs BBIPAKEHUH, COACpIKAIMX KBal-
paTHbIe KOpHH, BBIPSKATh NepEMEHHbIE u3
Te€OMETPUYECKHX U (PU3NIECKUX qz)opMyn.

HccnenoBath ypaBHEeHHE BuAa X~ = @, HaXOAWUTh TOUHBIE
U IpUOIMKEHHBIE KOpHU Tipu @ > 0

YpaBHeHUs ¢ OJHOU
MIEPEMEHHOMN

20

PacriosHaBaTh KBajpaTHbIE ypaBHEHHUS, LEJIbIe U IPOOHBIE
YPaBHEHHS.

Pemate nuHElNHBbIE, KBaJpaTHbIE YPaBHEHHs, a TaKXKeE
YpaBHEHMsI, CBOJAIIMECS K HUM, pEIUTh JpOOHO-
paloHa bHbIE YpaBHEHHUSI.

HccnenoBaTh KBaJpaTHBIE YpPaBHEHUS 10 JUCKPUMHU-
HaHTY 1 KO3 PUIIUCHTAM.

Pemate TeKCTOBBIE 3aJaul AIreOpPanvdecKrM CIIoCoOOM
HEPEXOJUTh OT CIOBECHOW (OPMYIMPOBKU  YCIOBUS
3aaMd K ainreOpandeckod MOJIETH IYTEM COCTaBJICHUS
YpaBHCHUS, pemarb COCTaBJICHHOE YPaBHEHHUE;
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MHTEPIIPETUPOBATH PE3YIbTAT

Hepapencrtpa

17

@opMyIMpOBaTh CBOMCTBA YHUCJIOBBIX HEPABEHCTB, WJI-
JIIOCTPUPOBATh MX HA KOOPAMHATHOM MPSMOM, JTOKa3bIBAThH
areOpayecKy; MPUMEHSTh CBOWCTBA HEPABEHCTB B XOJIE
peleHus 3a/1a4.

Pacnio3naBath JiMHEHHbIE HEpaBeHCTBA. Pemars JMHEHbIe
HEpPaBEHCTBA, CUCTEMbI JIMHEMHBIX HEPABEHCTB.

Yucnossie GyHKINN

PacnosnaBare Buabl m3y4daemblx (yHKUuH. [loka3pBarh
CXEMAaTHUUYECKH TOJIOKEHHE HAa KOOPAMHATHOM IUIOCKOCTH
rpadukoB GyHkIwmid Buga y = Ky, y = kx + b, y =k/X B
3aBHCUMOCTH OT 3HaUCHUH KOI((PHUIIMEHTOB, BXOIAIINX B
bopMyIIBL

Crpoutp rpadukn m3ydaembIX (DYHKIMHA; ONHCBHIBATH HMX
CBOMCTBa

Crydaitabie  cOOBITHS
U BEPOSITHOCTh

15

IIpoBomuTh CiydaiiHble SKCIEPUMEHTBI, B TOM 4YHCIE C
IIOMOILIBIO KOMITBIOTEPHOIO MOJIEIINPOBAHNs, UHTEPIPETUPO-
BaTh UX PE3yJIbTaThl BEUHUCIATE YacTOTY CITy4aifHOTO COOBI-
TUS, OLIEHMBATh BEPOSATHOCTH C IIOMOILBIO YacCTOTBI,
IIOJTy4E€HHOW ONBITHBIM ITyTEM.

Pemnate 3a1aun Ha HaXOXK/IEHUE BEPOSATHOCTENH COOBITHH.
[lpuBoauTh NpHUMEpPHl CIyYallHBIX COOBITHI, YaCTHOCTH
JIOCTOBEPHBIX 1 HEBO3MOXKHBIX COOBITHIH, MaJIOBEPOSITHBIX CO-
ObrTuil. [IpuBOAUTE MIPUMEPBI  PABHOBEPOATHBIX COOBITUI

YeTbIpexyroJbHUKN

14

Pacno3naBats MHOI'OYTOJIbHUKH, (dbopMynupoBaTh
ONpeieJIEHUE U IPUBOIUTH MPUMEPBI MHOTOYTOJIbHUKOB.
dopMynHMpoBaTh U JTIOKA3bIBATh TEOPEMY O CyMME YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA.

Uccnenosars CBOKWCTBA MHOTOYTOJIBHUKOB C TMOMOUIBIO
KOMITBIOTEPHBIX ITPOTPaMM.

Pacro3naBate,  (GopmynupoBaTh  ompenereHuEe @ U
HU300paxarh napajiesaorpamm, MPSMOYTOJIbHUK,
KBaapar, poMO, Tpamenur, paBHOOCAPEHHYIO |
MPSIMOYTOJIBHYIO TPaIeLuIo.

@opMyIUPOBATH U JI0KA3bIBaTh TEOPEMBI O CBOMCTBAX M
MpU3HaKax  MapajienorpamMma, KBajapara, pomoOa,
Tpanemuu.

HccnenoBath CBOMCTBA YETHIPEXYTOJIbHUKA C MOMOILBIO
KOMITHIOTEPHBIX TTPOTPAMM.

Pemate 3amaun Ha TOCTPOEHHUE, [OKA3aTeIbCTBO U
BBIUMCIICHHUS. MogenupoBarb  yclIOBHE  3a7aud  C
MTOMOILBIO YEPTEXkKa WM PUCYHKA.. BBIIENATh Ha uepTexe
KOH(UTYpaluk,  HEOOXOAUMBIE I  TMPOBEICHUS
000CHOBAaHMM JIOTMYECKUX IaroB 3agadd. [IpoBoauTh
JIOTIOJIHUTEIbHBIE ~ TOCTPOCHHMSI B  XOAE  PpEUICHUS.
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NutepnperupoBaTh TOJTyYECHHBII pe3yabTar u
COIIOCTABJISITh €TI0 C YCIOBUEM 3a/1a4u

10.

Tlnomane

14

®opmynupoBaTh U OOBACHATH CBOMCTBA TUIOIIA/IH.
OOBsACHATh U POPMYIUPOBATH MOHATUS PAaBHOBEIUKUX U
PaBHOCOCTABJICHHBIX (PUTYD.

BeiBoguts  QopMynel  miomaneil  npsMOyroJjibHUKa,
napajuieorpaMmMa, TpeyrolbHUKA, TPAIELUH.

HaxonuTe miom@anp MHOIOYrojbHUKa pa3OMeHHEM Ha
TPEYTOJIbHUKHU U YETHIPEX YT OJIbHUKH.

®opmynupoBaTh U 10Ka3bIBaTh TeopeMy [Ingaropa
Pemarp  3amaum Ha ~ BBIUMCIEHME  IUIOIIAJEH
TPEYrOJIbHUKOB, YETBIPEXYTOJIbHUKOB,
MHOIOYroJbHUKOB, Teopemy Ilucgaropa. Onwupasice Ha
JaHHBIE YCJIIOBHSA 3aJaud, HAXOIUTb BO3MOXHOCTH
MIPUMEHECHUS HEOOXOJMMBIX (OpMYJ, MPEoOpPa3OBHIBATH
dopmynbl. Mcnonb3oBath (opMyibl JUisi 000CHOBAaHUS
JIOKA3aTeNbHbIX PACCYKIEHUM B XOA€ pelIeHUs
HuTepnpeTupoBaTh IIOJIy4YEHHBIN pe3yJsbrar u
COIOCTABJISITh €r0 C YCIOBHEM 3aJ1a4H.

11.

ITomoOubIe
TPEYTOJIBHUKU

19

dopmynupoBaTh olpeieieHue O0JOOHBIX
TPEYrOJIbHUKOB.

®opmynupoBaTh U JI0Ka3bIBaTb TEOPEMbI O IMPH3HAKaX
noz06us TPEYroabHUKOB, Teopemy Daneca.
@opMyIMpOBaTh  ONPEACIEHUS U  WUIIOCTPUPOBATH
MOHATHUSI CUHYCa, KocuHyca. TaHreHca M KOTaHIeHca
OCTpOTO yriia MPsIMOYTOJBHOTO TPEYrOJIbHUKA.
BeiBonuTh ¢GopMyinbl, Bblpaxaromue (YHKIUU yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA YEPE3 €ET0 CTOPOHBI.
Pacno3naBats Ha yepTeKax, dbopMynupoBaTh
OIpECIICHUE CPEAHEN IMHUY TPEYrOJIbHUKA

OOBSICHATh M WIIIOCTPUPOBATh OTHOILIEHUE IUIOMIAeH
noJJ00HBIX (uUryp.

Pemate 3amaum Ha TIOCTpOEHHE, JOKA3aTEIbCTBO H
BBIUMCJICHMU. MopaenupoBaTe  yclIOBHE  3aJaud  C
MOMOUIbI0  YepTeka WIM  PUCYHKA, TMPOBOAUTH
JIOTIOJTHUTEIIbHBIE TIOCTPOEHUS B XOJI€ PELICHMs 3aJauH,
BBIIETISITh Ha 4epTexe KOoH(pUrypanuu, HeoOXOIuMble
JUIsL TIpoBelleHUsT OOOCHOBAaHMM JIOTMUECKHX IIaroB
pemeHus. HTEpnpeTHpoBaTh NOJYyYEHHBIH PE3YNbTaT U
COIIOCTABJIATH €0 C YCIOBHEM 3aJa4H.

12.

OKpy>XHOCTb

17

dopMynHpoBaTh OMNPENETICHUs MOHSATUM, CBS3aHHBIX C
OKPYXHOCTBIO, CEKYIIEH M KacaTelbHOW K OKPYXHOCTH,
YTJIOB, CBA3AHHBIX C OKPYKHOCTBIO.

dopMynmHupoBaTh W JOKA3bIBaTh TEOPEMBI 00 yTIJax,
CBSI3aHHBIX C OKPY>KHOCTBIO.

@opMyIUpPOBATh  COOTBETCTBHE MEXAY  BEIMYHMHOMN
LHEHTPAIBHOTO YIJIa U JUIMHOM YT OKPY>KHOCTHU
N300paxarb, pacno3HaBaTh M OINKCHIBATh B3aMMHOE
PacIoIOKEHUE PSIMOM U OKPYKHOCTH.

DopMyIHpOBaTh U JOKA3bIBATh TEOPEMBI, BBIPAKAIOIINE
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CBOICTBa CEPETUHHOTO MEPIEHINKYISApa U OUCCEKTPUCHI

yriia.
®opMynIHpoBaTh M JOKa3blBaThb TEOPEMBI O TOUYKaX
IIEPECCUCHUS CEepEAUHHBIX MEPIICHIUKYJISIPOB,

OUCCeKTpUC, MEAMAaH, BHICOT WJIM UX MPOJIOJDKEHUH.
H300paxathb u (opmynupoBaTh onpeaeNeHus
BIINCAHHBIX M  ONHUCAHHBIX MHOTOYIOJBHUKOB U
TPEYrOJIbHUKOB, OKPY>KHOCTH, BIIMCAaHHOU B
TPEYrOJIbHUK, MW  OKPY)KHOCTH, OIHMCAaHHOM  OKOJO
TPEYTroJIbHUKA.

@opMyJIMPOBATH U JI0KA3bIBATh TEOPEMBI O BIIMCAHHON U
ONMCAHHOM  OKPYKHOCTSX TPEYroJabHUKA U
MHOI'OYTOJIbHUKA.

HccnenoBaTh CBONCTBA KOH(UIypauuid ¢ HOMOILBIO
KOMITBIOTEPHBIX IIPOrPAMM.

Pemarp 3amaun Ha DOCTpOEHHE, J0KA3aTEIbCTBO U
BBIYMCIICHHU. MonenupoBarb  yCIIOBHE  3aJadud ¢
IIOMOIBIO  4YepTeXa  WJIA  PUCYHKA, IMPOBOIUTH
JIOTIOJTHUTEIIbHBIE TIOCTPOEHUS B XOJ€ PELICHMS 3aladH.
Bbiiensate Ha ueprexe KOHPUIypaluu, HEOOXOAMMBbIE
JUIs  TpOBeleHUs OOOCHOBaHMM JIOTMYECKMX IIaroB
pemienus. HTepnpeTUpOBaTh MOJNYyYEHHBIH pe3yabTaT U
COIIOCTABJISITH €r0 C YCIOBUEM 3a/1auH.

13

IToBTOpEeHNE
(pe3epB)

Maremaruka. Aareopa. I'eomerpust
9 kaacc (210 yacoB, 6 4acoB B He/eJII0)

Muoro4ieHsl

10

BbInonHATh pa3nokeHne MHOTOWIEHOB HA MHOXKHTEIH.
PacriozHaBaTh KBaJpaTHbBIM TPEXWIEH, BBIICHATH BO3MOXK-
HOCTb PA3JIOKEHUS] HA MHOYKUTEIU, TIPE/ICTaBIISATh KBaIpaT-
HBbIII TpeXwieH B BHJIEC MPOU3BEACHHUSA JIMHEHHBIX
MHOKUTEIICH.

[TpyMeHsTh pasnuyHble (OPMBI CAMOKOHTPOJISI HPH  BbI-
MOJIHEHUH NpeoOpa3oBaHUit

YpaBHEHUsI C OIHOMU
MePEMEHHOU

20

BemonsATe  pelieHWe  ypaBHEHMM, CBOIAIIMXCA K
KBaJpaTHBIM. BHKBagpaTHOE ypaBHEHHE.

IIpuMepsl pelieHust ypaBHEHUI  TPETbEM M YETBEPTOH
CTEIEHN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemate TeKcTOBbIE 3aJauM aIreOpanvdeckuM CrocoooM
MEPEeXOIUTh OT CJIOBECHOM (POPMYIHPOBKH  YCIOBHS
3afaMd K aiareOpaudyeckod MOJENH ITyTeM COCTaBJICHUS
YpaBHEHUS; pearsb COCTaBJICHHOE YPaBHEHHUE;
UHTEPIPETUPOBATH PE3YyIbTAT

Cucremsl ypaBHEHUHN

18

Pemate cucremsl [BYX ypaBHEHMI, OJHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe BTOpoil creneHu. [Ipumeps! pemenus
CHUCTEM HEJIMHEWHBIX YypaBHeHuWU. Pemare 3amaum,
anreOpanvdecKoil MOJIENIbI0 KOTOPBIX SIBJISICTCSl YPaBHEHUE C
JIBYMs IIEpeMEHHBIMU. HaXxoouTe 1enble pelieHus myTeM
nepebopa.
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Pemate cucremsl IByX ypaBHEHMH C JBYMsI IIEPEMEHHBIMH,
YKa3aHHBIE B COJAEPIKAHUM.

Pemate TekcToBble 3amaud  anreOpaMdeckuM CIOCOOOM:
MEPEXOAUTH OT CJIOBECHON (POPMYITMPOBKH YCIOBHS 33/1a41
K ajnreOpandyeckoid MOJENU IyTeM COCTABJIEHHUS CHUCTEMbI
YPaBHEHMM; peIaTh COCTaBICHHYIO CUCTEMY YPAaBHEHWIA,
MHTEPIPETUPOBATH PE3YJIbTAT.

Crpouth rpaduKi ypaBHEHHH C JIBYMsI NEPEMEHHBIMH.
Koncrpyuposath HKBUBAJICHTHBIE peueBbIe
BBICKa3bIBAHUAC HCIOJIb30BAHUEM alIreOpanvyeckoro u
reOMETPUYECKOIO S3bIKOB.

Hcnonb3oBath (byHKIMOHANBHO-TpadHUECcKOe
IOPEICTABJICHUE  JUIsI  PEIIEHUS W HUCCIIENOBaHUsA
YPaBHEHUI U CUCTEM

Hepagencrtsa

13

PacriosHaBaTh JIMHEHHBIE M KBaJpaTHbIE HEPABEHCTBA,
CUCTEMBI JIMHEMHBIX M KBaJpPaTHBIX HEPaBEHCTB. Pemars
KBaJ[paTHbIE HEPAaBEHCTBA Ha OCHOBE TI'paUueCKUX
IIPEACTABICHUHN

3aBUCHMOCTH MEXKIY
BEIINYNHAMHA

15

CocTaBiiaTh (1)OpMy.]'ILI, BbIpaKaromue 3aBUCUMOCTH
MCKIY BCINMYMHAMM, BBIYUCIIATH 110 (bopMynaM

PacriosnaBaTh mpsMyr0 W OOpaTHYIO MPOTOPIHOHATBHBIC
3aBUCUMOCTH. Pemare TEKCTOBBIE 337auy Ha  NPSAMYIO H
00paTHYIO MPONOPLHOHATIBHBIE 3aBUCHMOCTH (B TOM YHCIIE C
KOHTEKCTOM M3 CMEXHBIX JUCLUMUIUIMH, W3 pEealbHOU
YKU3HU)

YucnoBsle GyHKIUH

24

Bbraucmts 3HaueHus GyHKIMI, 3a1aHHbIX (hopMyaamu (TIpH
HEOOXOJMMOCTH  HCIIOJIb30BaTh  KaJbKYJISITOP);  CO-
CTaBJISITh TAONUIlY 3HAUCHUN (DYHKITUH.

Crpoutrs mo ToukaM rpaduku QyHkuuid. OnuchIBaTh
cBoMicTBa (YHKIMM Ha OCHOBE €€ TIpadUyecKoro
TpE/ICTABIICHUSI.

MonenupoBath peaibHble 3aBUCHMOCTH C  ITOMOIIBIO
dopmyn u rpaduxoB.  HMuTepmperupoBarh rpaduxu
peabHBIX 3aBUCUMOCTEH.

Hcronb3oBath (QyHKIMOHAIBHYIO CHMBOJIMKY IUIsL 3alliCH
PazHOOOpasHbIX (DAKTOB, CBA3AHHBIX C PAacCMaTPUBaEMbIMU
GyHKIMAMH, OOOramasi OINbIT BBINOJHEHHUS 3HAKOBO-CHM-
BOJIMYECKUX JeicTBUi. CTpOUTh peueBble KOHCTPYKLIUH C
UCIIOJIb30BaHUEM (DYHKIIMOHATLHOW TEPMUHOJIOTHH.
Hcnonb30BaTh KOMIBIOTEPHBIE TMPOTPaMMBl IS T10-
cTpoeHusi rpadukoB  (QYHKIWH, 7151 WCCIIEIOBAaHUS
MOJIOKEHNS! ~ HAKOOpPAMHATHOM IUIOCKOCTH  TpadMKOB
(GYyHKIMI B 3aBUCUMOCTH OT 3HA4eHUH KO3((UIIMEHTOB,
BXOSIINX B QOPMYITY.

PacriosnaBate Buabl u3ydaeMbix (yHkimu. [lokasbBarh
CXEMaTHUUYECKH TOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpadukoB QyHKIMIA Buga y = kX, y = kX + b, y = kix,y=
ax‘, y=ax“+c, y=ax“+bx+C B 3aBUCHMOCTH OT 3HAYCHHUI
KO3 GHUIMEHTOB, BXOASMINX B (hopMysbl. CTpOUTh rpaduku

25




W3ydaeMbIX  (DYHKIMI;  OMHMChIBATh WX  CBOMCTBA.
Hcnonb30BaTh CBOWCTBA KBagpaTHYHOW  (YHKIUHU, €€
rpadvka u CBOWCTB.

YucioBkle

IIOCJICA0BATCIIBHOCTHU.

Apudmernyeckas
reoMeTpuvecKast
MIPOTPECCHH.

n

20

[TpumeHsTh MHAECKCHBIE 0003HAUEHUS, CTPOUTH PEUEBbIC
BBICKA3bIBaHUSI C MCIIOJIb30BAHUEM TEPMHUHOJIOTHH, CBsl-
3aHHOMU C ITOHATUEM I1OCIIEI0BATEIbHOCTH

BeIaucnaTs 4ieHBl TOCHIEAOBATEIILHOCTEH, 3aJJaHHBIX
dbopmyroi N - ro 4ieHa W PEKYPPEHTHOM
hopMyIIoH. YcranaBnuBaTh 3aKOHOMEPHOCTD B
MOCTPOEHUH  TIOCJIEIOBATEIBHOCTU.  €CJIM  HU3BECTHBI
NepBbIE HECKOJBKO €€ WICHOB. I300paxkaTth dieHBI
MOCJICAOBATEIbHOCTH ~ TOYKAMUA  HA  KOOPAMHATHOM
IIJIOCKOCTH.

PacriosHaBath  apuMETHYECKYyIO U  T€OMETPUYECKYIO
IIPOrpecCcUy IpU Pa3HbIX crocolax 3agaHus. BpiBoauTh
Ha OCHOBE JIOKa3aTEeNIbHBIX PACCYKICHUH (POPMYIbI OOIIETro
YjeHa apuPpMETHYECKOH M TI'€OMETPUYECKOM IMPOrpeccui,
CyMMBI  TI€pPBBIX NYJICHOB  apu(PMETHUECKOH |
TEOMETPUUYECKOM  IIPOrPECCHH,  pelars  3aJadd ¢
UCIIOJIb30BAHUEM 3THX (POPMYIL.

PaccmarpuBarhe rpuMepbl U3 pealbHOM KU3HM, WILIIO-
CTpUpYIOIIME U3MEHEHHE B apu(METHIECKONH POrPeCcCuH, B
TeOMETPHUECKON MTPOrPeECCUH; N300pakaTh COOTBETCTBYIO-
II1€ 3aBUCUMOCTH I'paduuecKu

Pemate 3amaum Ha CIOXKHBIE MPOLIEHTHI, B TEM YHCIE
3a71a4M U3 peabHOM MPAKTUKH (C HCTIOJIh30BAaHHEM KallbKY-
JSITOpA)

OneMeHTBI
KOMOHHATOPUKU

BemonHute mepebop BceX BO3MOMKHBIX BapHaHTOB JUIS
nepecuera 00bEKTOB I KOMOWHAITHIA.

[TpuMeHsTh NMPaBUIIO KOMOWHATOPHOTO YMHOXEHUS JUIS
pelIeHus 3a/1a4 Ha HaX0XKJEHUE YKCila OObEKTOB U JIU KOM-
OuHaiMii (JMaroHal MHOTOYTOJIbHHKA, PYKOIOXKAaTHs,
YHCIO0 KOJOB, MHU(POB, Haposiel U T. I1.)

MuoxecTBa.
DJIEMEHTHI JIOTUKHU

BocnpouzBoaute (bopMyITUPOBKHU ONpENIETICHU;
KOHCTPYHPOBaTh HECJIOKHBIE OIpeIeIcHUs
CaMOCTOSITEIIBHO.

NmrocTpupoBaTh MaTeMaTUYECKUE MOHATUS U YTBEPXK-
JIEHUs IpUMEPaMHU. Hcnons3oBare mpuUMEpBl U
KOHTPIIPUMEPHI B apT'yMEHTALIUH.

KoHcTpynpoBaTe MaTeMaTHyecKue IMPEUIOKEHU C TO-
MOILBIO  CBSA30K  €CJH ..., TO ..., 6 TOM U TOJIbKO TOM
ClIy4ae, JJOTHYECKHUX CBA30K U, UU
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10.

Bexkrtopsl

10

@®opmynaMpoBaTh  ONpeAeNieHUuss U WUIIOCTPUPOBATH
MOHSATUS  BEKTOpa, JUIMHBI  (MOXyJisi)  BEKTOpa,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB.

BoluncnsaTs AIMHY 1 KOOPAUHATHI BEKTOPA.

HaxoauTs yron Mexay BEKTOpaMH.

BrInonHATE onepanuu HajJl BEKTOPaMHU.

Pacno3znaBath,  (QopmynupoBaTh  OHpeleIeHHE U
M300paxkaTh CPEHION JIMHUIO TPAMCIIUU

BbINONMHATE  HpPOEKTHI IO TEeMaM  HCIOJIb30BaHUS
BEKTOPHOI'O METO/JIa MPU PELICHUH 3a[a4 HA BHIYUCICHUS
U JI0Ka3aTeNbCTBA.

11.

Meton KoopauHat

10

OOBSICHAT M WJUIIOCTPUPOBATH MOHITHE JIEKAPTOBOM
CHUCTEMBI KOOpIMHAT.

BeiBonuTh ¥ HCHONB30BaTh  (QOPMYIBl  KOOPAHUHAT
CepeIMHBI OTPE3Ka, PACCTOSIHUS MEXIY ABYMs TOUKaAMHU
IJIOCKOCTH, YPaBHEHUS MIPSIMON U OKPY>KHOCTH.
BbITIONHATE  TPOEKTHI MO  TE€MaM  HMCIOJb30BaHUS
KOOPJMHATHOTO METOoJa TMpH pelIeHHH 3aJad  Ha
BBIYHCIICHHS M JIOKA3aTEIbCTBA

12.

CooTHOIICHNUSA
MEXy CTOpOHAMH U
yriamMmu
TPEyroJIbHUKA.
CkansipHOE
MIPOU3BEICHUE
BEKTOpPOB

13

dopmynupoBaTh  ONpEACICHUS CHHYCa, KOCHHYCA,
TaHreHca u koranrerca yrioB oT 0 1o 180 rpamycos.
BeiBoauTh (OpMyIibl, BeIpaKaroue GyHKIUH YIIIOB OT
0 mo 180 rpamycoB uepe3 GYHKIMM OCTPHIX VIJIOB.
dopmyIHpoBaTh u Pa3bACHATH OCHOBHOE
TPUTOHOMETPHUYCCKOEC TOXKACCTBO. Briuncnarh 3HaueHue
GyHKIIMM yria MO OJHOM M3 ero 3aJaHHbIX (YHKIUH.
@opMyJIUpOBATh W JOKAa3bIBATH TEOPEMBI CHUHYCOB H
KOCHHYCOB.

Pemarp 3amaun Ha TOCTpOEHHE, JOKA3aTEIbCTBO U
BblUKCIeHHUs. MopaenupoBaTh  yclIOBHE  33Jauyd  C
MOMOULIBI0  uepTeXka HWIM  PUCYHKA, IPOBOJMTH
JIOTIOJTHUTEJIbHBIE TIOCTPOEHUSI B XOJI€ PELICHMs 3aJauH,
BBIJICJIATE HA 4YepTeke KOHUrypaluu, HeoOXOAHMBbIe
JUIsL  TIpoBelleHUsT OOOCHOBAaHMM JIOTMUECKHX IIaroB
pemeHus. HTEpnpeTHpoBaTh NOJYyYEHHBIH PE3YNbTAT U
COIIOCTABJISITh €r0 C YCJIOBHEM 3a/1auH.

13.

JlnuHa OKpY>KHOCTH
U TUIOIIA/lb Kpyra

15

BreiBoUTE (OpMYIIBl IIUHBI OKPYKHOCTA W TUIOIIATU
Kpyra

Pemarp 3aaun Ha BBIYHCIEHUE JIMHBI OKPYKHOCTH U
wionaau kpyra. Onupasch Ha JaHHbIE YCIIOBHS 3aJayu,
HAXOJUTh BO3MOXXHOCTh TIPUMEHEHUS HEO0OXOIUMBIX
dbopmyn, mpeoOpazoBeiBaTh (opmynsl. lMcmons3oBaTh
bopMyIibI TUIS 000CHOBaHHUS JOKa3aTeNbHBIX
paccyxaeHuii B Xxone pemeHud. HHTepnpeTupoBaTh
HOJIy‘-ICHHI:II\/'I PE3YyIbTAaT U COMOCTABJIATHL €0 C YCIIOBUCM
3aJlauH.
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14.

JBrxeHus

10

OOBACHAT W MIUIIOCTPUPOBATH IOHATHUS PAaBEHCTBA
¢uryp, momobus. CTpouTh paBHBIE M CHMMETPHYHBIC
(Gurypsl, BBIIOIHATH apaUIEIbHbIN IEPEHOC U TTOBOPOT.
HUccnemoBats cBoMcTBA IOBMOKCHUH € IIOMOIIBIO
KOMIIbIOTEPHBIX IIPOrpaMM

BBIMONHATE  TPOEKTHI MO TEMaM T'€OMETPHYECKUX
npeoOpa3oBaHuil Ha IIOCKOCTH.

15.

IToBTOpEeHue
(Pe3epn)

17
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