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

4



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

Neri/mm Tema yackl | OCHOBHBIE BU[Ibl YU€OHOW JEATENBHOCTH
00yJaronmxcs
Marematuka 5 KJIACC
(5 u B Heaem0, Becero 175 4.)
1. Harypanbnbie 404 | OnuceIBaTh CBOMCTBA HATYPAIBHOTO Psiia
yucia Yutarth UM 3anuChIBaTh HATypajlbHBIC
4lCJla, CPABHUBATD U YIIOPSJIOUNBATh UX.
Brinonnsate BBIYMCIICHHS c

HATypaIbHBIMU  YHCIAMH,  BBIYUCIATH
3HAUYEHMS CTEEHEM.

DopmyJIUpPOBATh CBONCTBA
apudmeTuyecKux ACHCTBUIA, 3alHCHIBATH
UX C TOMONIbI0 OYKB, MPEOOpPa3OBHIBATH
Ha X OCHOBE YHCJIOBBIE BBIPAKCHHUS
AHanM3UpOBaTh M OCMBICIIMBATh TEKCT
3ama4yn, MepeGopMyIupoBaTh yCIOBHE,
HaBJICKaTh HEOOXOJMMYIO WH(GOPMAITHIO,
MOJICTIUPOBaTh YCIOBHE C MOMOIUIBIO
CXEM, PUCYHKOB, peajbHBIX MPEIMETOB;

CTPOUTH JIOTUYECKYIO LETIOYKY
pacCyXIeHHI, KPUTUYECKH OLICHUBATh
IIOJIyYEHHBIM  OTBET, OCYILIECTBIIATH

CaMOKOHTPOJIb, TPOBEpsis OTBET Ha
COOTBETCTBHE YCIIOBUIO.
KnaccudumupoBars HaTypalbHBIC YHCIIA
(4eTHblE W HEUYETHBIE, MO OCTaTKaM OT
JeNeHUst Ha 3 U T. 11.).

HccnenoBath  mpocTeiiiiie  YHCIIOBBHIE
3aKOHOMEPHOCTH, IPOBOJIUTH  YHCIIOBBIC
IKCIIEPUMEHTHI (B TOM 4YHCJIE C HCHONb-
30BaHUEM KaJIBKYJIATOPA, KOMIIBIOTEPA.

2 Hpobu 644 . MogemupoBatb B TpaUUECKOH,
MIpeAMETHON (popMe TOHATHS U CBOMCTBa,
CBSI3aHHBIE C TOHSATUEM OOBIKHOBEHHOM
JpooH.

dopMyaMpOBaTh, 3aMUCHIBATE MOMOUIBIO
OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOM
podw, IpaBuia JeUcTBUI c
OOBIKHOBEHHBIMU APOOSIMHU.
[IpeoOpa3oBbIBaTE OOBIKHOBEHHBIE APOOH,
CpaBHMBaTh ¥  YIOPS/IOYMBATh  WHX.
BeimonHuTh BBIYMCIICHUS c
OOBIKHOBEHHBIMHU APOOSIMH.

YuTaTe U 3alUCHIBATh JECITUYHBIE TPOOH.
[IpencraBnsate OOBIKHOBEHHBIE ApPOOH B
BUJIC JICCATUYHBIX U JECATUYHBIC B BHIIC
OOBIKHOBEHHBIX' HAXOJWUTh JECATUYHBIC
NpUOIKEHNsT OOBIKHOBEHHBIX APOOEii.
CpaBHMBaTb U yIOPsI0YMBATh AECITUYHBIC
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IpoOM  BBINOJHATH  BBIUMCICHUS  C
JECATHYHBIMH IPOOSMHU.

UCIIOJIb30BaTh 9KBUBAJICHTHbIE
TIPE/ICTABIICHUST JPOOHBIX YHCEN MpH UX
CPaBHEHUHU, NPU BBIYUCICHUSIX.
BBITIONHATE TPHUKUAKY U OIICHKY B XOJI€
BBIYHCIICHUM.

OOBSICHATP ~ YTO  Takoe  TIPOLEHT.
[IpencraBnsaTe TMPOIEHTHI B BUAE ApOOEH
U 1po0H B BUJE MPOLIECHTOB.
OcymiecTBasaTh TOUCK uHMOpMau (B
CMMN), coneprkalield JaHHbIE, BRIPAKEHHBIC
B IPOLEHTaX, WHTEPIPETUPOBATh HX.
[IpuBOIUTE, TPUMEPH  UCIOJIB30BAHUS
OTHOIICHUH Ha MPAKTHUKE.

Pemiate 3amaun Ha TPOICHTHI U JIpoOU (B
TOM YHCIIE 33[]a4ll U3 peasibHell MPaKTHUKK),
UCIIONB3Ys pu HEO0XOIMMOCTH
KaJTbKYJIATOP

AHanu3upoBaTh U OCMBICTUBATh TEKCT
3amaun , TnepeGopMyTUPOBATH YCIOBHE,
U3BIIEKaTh HEOOXOAUMYIO) MH(MOPMALIUIO,
MOJICJTMPOBATh YCIIOBUE C  ITOMOIIBIO
CXEM, PHUCYHKOB, peaJbHBIX IPEIMETOB;

CTPOUTDH JIOTUYCCKYIO LCIMOYKY
paCCY)KHeHHﬁ; KPpUTHYCCKN OLCHUBATH
CJ'Iy‘IGHHBIfI OTBCET, OCYHICCTBJIIATH

CaMOKOHTpPOJIb, IpOBEpsisi OTBET Ha
COOTBETCTBHE YCJIOBUIO.

IIpoBOOUTH HECIOXKHBIE HCCIENOBaHMS,
CBS3aHHBIE CO CBOMCTBAMM JIPOOHBIX
4lCell, ONUPAsIChb Ha YHUCIOBBIE 3KCIIE-
PUMEHTBI (B TOM qucIe c
UCIIOJIb30BAaHUEM KaJIbKYJIATOPA,
KOMIThIOTEpA }

W3mepenusi, npuOIUKECHHUS,
OIIEHKHU. 3aBUCUMOCTH MEXIY
BEIIMYMHAMU.

6u

BelpaxaTtb OmHM €IUHUIBI W3MEpPEHUs
BEJIMYMHBI B JIPYyTrUX eaUHUIAX (METPHI B
KWJIOMETpaxX, MUHYTHI B 4acax | T.[I.
OxkpyriuTh ~ HATypaJIbHBIE  YHCIAa |
JeCATHYHBIE APOOU. BHIMONMHATE TPUKUIKY
Y OILIEHKY B X0J1€ BBIYUCIICHUH.
MonenupoBarh HECIIOKHBIE 3aBUCUMOCTH C
TTOMOIIBIO bopmy, BBITIOJTHSATh
BBIUKCIICHUS 110 opMyIam

Hcnonp3oBaTh 3HaHHUS O 3aBUCHMOCTSIX
MEXIy BEJIMYMHAMH (CKOPOCTb, BpEMs,
paccrosiHue; paboTa, MPOU3BOAUTEIBHOCTD,
BpeMs U T. I.) MPU PEIIEHUH TEKCTOBBIX
3azad.

DJIeMEHTHI aJIreOpbI

254y

Uurath W 3anuchiBaTh  OyKBEHHBIE
BBIDOKEHUS,  COCTAaBISTH  OYKBEHHBIC
BBIpa)KEHHS IO YCJIOBHSIM 3a/1a4.

12



Beraucnsrs YHCIIOBOE 3HaYECHHE
OYKBEHHOTO BBIPQKEHHUS TPHU 3aJTaHHBIX
3HAYCHHIX OYKB

CocTaBisiTh ypaBHEHMsI 10 YCIOBUSAM
3amau Pemate mpocteiinmme ypaBHEHUs Ha

OCHOBE 3aBUCHUMOCTEN MEXKIY
KOMITOHEHTaMH apu(METHICCKUX
JIEUCTBUM.

Crpouth Ha KOOPAMHATHOM INIOCKOCTHU
TOYKH W GUTYppl 1O  3aJaHHBIM
KOOpAMHATaM; ONpPENeNIATh KOOPAMHATHI
TOYEK

OnwucarenbHas CTaTUCTHKA
BepostHoCTb.
Kombunaropuka. MHoxecTBa.

104

W3pnekatp wHQOpMAIWMiO W3 TaOMMIl H
JarpaMM, BBITIOJHATh BBIYUCICHHS T10
TaOTMIHBIM JTAHHBIM, CpaBHHBATH
BEJIMYMHBI, HAXOAWTh HAaWUOOJBIIME U
HAWMEHBIIHE 3HAYCHUS U JIP.

Bemmonaute  cOop  mHbOpMamuu B
HECJIOKHBIX ~ CIIy4asX.  IPEICTaBIATh
uHpopmarto B BUAE TAOIMI W
qUuarpaMM, B TOM 4YHCJIE C ITOMOIIBIO
KOMIBIOTEPHBIX IPOTPAMM.

[IpuBoauTH IIPUMEPBHI CIIy4alHBIX
COOBITHIA, TOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHH. CpaBHuBaTh LIaHCBI
HACTYIUICHUSI COOBITHH;, CTPOUTH PEUEBbHIC
KOHCTPYKITUH C HCIIOJIb30BaHUEM
CJIOBOCOYETAHUI bonee 8ePOSIMHO,
ManoeeposimHo u Jip.

BoeimonusaTe mepebop BceX BO3MOKHBIX
BapUAHTOB IS IepecueTa 0ObEKTOB WIIN
KOMOHWHAIIUN, BBIACHSATh KOMOHWHAIINU,
OTBEUAIONTNE 33/IAHHBIM YCIIOBHSIM

Harnsgnas o COMETpUA

25y

Pacnio3HaBaTh Ha ueprexax, pUCyHKax M
MOJICNIIX ~ TeoMeTpudeckne  (urypsl,
KoHpuryparuu  ¢uryp  (IUIOCKHE U
MIPOCTPAHCTBEHHBIE). [TpuBoNTH
IpUMEPHl  aHAJOIOB  I€OMETPUYECKUX
(buryp B OKpy’Karolem MHUpe.
N3o00paxkaTh reoMmerpudeckre (GUrypsl u
WX KOHQUTYypallud OT pPyKH H C
UCTOJIb30BAHUEM YEePTEKHBIX
WHCTPYMEHTOB N3o06paxath
reoMeTpuuecKkue (Urypbl Ha KJIeTyaToi
Oymare

W3MepsTh ¢ MOMOIIBIO MHCTPYMEHTOB U
CPaBHUBATbh JUIMHBI OTPE3KOB U BEJIUYMHBI
yriaoB. CTpouTb OTpe3KH  3aJaHHOU
JUIMHBI C TIOMOUIbIO IMHEUKH U LIUPKYJISA U
YTl 33JJaHHON BEJIMYMHBI C TOMOIIBIO
TpaHcHopTupa. BsIpaxaTb OHU €IUHHU-
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(bl U3MEPEHUs AJIMH Yepe3 ApyTHe.
BerumcnsaTe  TUIOMAnM  KBaApaToB U
OPSIMOYTOJIBHUKOB, UCHOJIb3Ys (HOpMYIIbI
UIOMAAN  KBajgpara W IUJIOUIAId
IPSIMOYTOJIHUKA.

Belpakate  OIHM  ©IVHUIBI  W3MEPEHUE
IUIOIIAIM Yepe3 ApyTue.

N3roraBnuBaTh MPOCTPAHCTBEHHBIC (DUTYPHI
U3 Pa3BEpPTOK;, paclo3HaBaTh Pa3BEPTKU
KyOa,  mapajUieNierunena,  MUPaMHIbI,
IWJIMHPA U KOHYyca

PaccmarpuBate  mpocreiime  CeYEHHS
POCTPAaHCTBEHHBIX (UTYp, TMOIy4aeMbIX
IMyTeM MPEAMETHOTO WM KOMITBIOTEPHOTO
MOJICTTUPOBAHMUSI, ONPEACTUTh UX BU]I.

Boruncnsats 00BEMBI KyOa "
IPSIMOYTOJILHOTO napaJuiesIenunesa,
ucrone3yst gopmynel  oObema Kyda U
o0beMa IPSIMOYTOJIBHOTO
napauieNeuIe/a. Belpakate  omHH
SNUHUIIBI M3MEpPeHUs o0bema uepe3
IpyTHe.

HccrnenoBate M ONMCHIBaTH  CBOMCTBA
reoMerpudyeckux  ¢uryp (IIOCKHX U
[IPOCTPAHCTBEHHBIX ), UCTIONb3YS
SKCIIEPUMEHT, HaOJIOJICHHe, H3MepeHHe
MonenupoBaTh re€OMETPUYECKHE OOBEKTBHI,
UCTIONB3Ysl Oymary, MIacTUINH, TPOBOJIOKY
U Jap Hcnonp30BaTh  KOMIIBIOTEPHOE
MOJEIMPOBAaHUE M JKCHEPUMEHT  JUIs
W3y4YEHUSI CBOWCTB T'€OMETPUYECKUX O0b-

€KTOB.

HaxoanTs B OKpyXkarolieM Mupe IJI0CKUe U
IPOCTPAaHCTBEHHBIE CUMMETpPUYHbBIE
¢buryps.

Pemare 3amauM Ha HaXOXACHUE UINH
OTPE3KOB, TEPUMETPOB MHOTOYTOJILHHUKOB,

IPagyCHOM Mepbl VyIJIOB , IUIOLIAJEH
KBaJpaToOB U TMPSMOYTOJIBHUKOB, OOBEMOB
KyOOB u MIPSIMOYT OJIBHBIX

napajuieenuneaoB,. Beiensiath B yCIIOBUM
3a7aud  JIaHHbIE, HEOOXOJUMBbIE JUIsi ee
peIIeHHs, CTPOUTH JIOTUYECKYIO IIEMOYKY
paccyX/1eHHH, CONIOCTABIIATh MOTYYESHHBIN
Pe3yNIbTaT C YCIOBUEM 3aJIauH.
N306paxars pasHble ¢burypsl,
CUMMETpPHUYHBIE (PUTYPBI.

Maremartuka. 6 KJIACC
(5 4 B Heneano, Beero 210 v)
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HarypanbsHble yncna

104

OnuceIBaTh CBOMCTBA HATYPAJIBLHOIO psiia
Uutath W 3amuchiBaTh HATypaJbHbIC
4yHUClla, CPAaBHUBATh U YIOPSAA0YMBATH HX.
Brinonansate BBIYMCIICHUS c
HaTypaJbHbIMU  4YMCIIAMH;  BBIYHMCIIATH
3HAYEHUSI CTENECHEN.

DopmyJIHUpOBaTh CBOMCTBA
apuMeTHUeCKUX JCHCTBHIA, 3alMCHIBATH
UX C MOMOUIbIO OyKB, MPeoOpa3OBHIBATH
Ha UX OCHOBE YHCJIOBBIC BHIPAXKCHHUS
AHanmM3UpOBaTh M OCMBICIUBATh TEKCT
3ama4n, mepeGopMyIupoBaTh yCIOBHE,
HaBJIeKaTh HEOOXOAUMYIO HH(OpPMAIUIO,
MOJICIUPOBATh  yCIOBHUE C TOMOIIBIO
CXEM, PUCYHKOB, pE€aJbHbIX IPEIMETOB;

CTPOUTH JIOTUYCCKYIO LCIIOYKY
paCCY)KﬂeHHﬁ, KPUTHYCCKH OLCHUBATDH
HOJIy‘-ICHHBIﬁ OTBCT, OCYHICCTBJIATDH

CaMOKOHTpPOJIb, TPOBEpssi OTBET Ha
COOTBETCTBHUE YCJIOBUIO.

DopMyIHpPOBaTh OMPEICICHUS JIETUTEIN
U KpaTHOTrO, TMPOCTOr0 4YUClIa U
COCTABHOTO YHCJIa, CBOMCTBA U MPU3HAKU
JEIIUMOCTH.

Jloka3pIBaTh W OMpPOBEPraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKICHUS 0
JETUMOCTH YHCeTT

Knaccudunuposars HaTypalbHBIE YHCIa
(deTHBIE W HEYETHBIE, MO OCTAaTKaMm OT
JENCHUS Ha 3 U T. 10.).

HccnemoBarh  mpoCTEHIIAE  YMCIOBBIE
3aKOHOMEPHOCTH, TPOBOJIUTH  YHUCIIOBBIE
OKCTIEPUMEHTHI (B TOM YHCIE C HCIOJb-
30BaHUEM KaAJIbKYJISITOPA, KOMIIbIOTEPA

Hpobu

664

MopemupoBate B rpadUyecKoi,
MpeAMETHOM (popMe TOHATHSI M CBOWCTBA,
CBSI3aHHBIC C TIOHATHEM OOBIKHOBCHHOM
IpooH.
dopMyIHpOBaTh, 3aNUCHIBATH TTOMOIIBIO
OYKB OCHOBHOE CBOWCTBO OOBIKHOBEHHOU
npodu, npaBuiIa nercTBuit c
OOBIKHOBEHHBIMHU APOOSIMHU.
[IpeoOpazoBeIBaTh OOBIKHOBEHHBIE JPOOH,
CpaBHMBaTb U  yIOPS/AOYMBATH  HX.
BemmoHuTh BBIYUCIICHUS c
OOBIKHOBEHHBIMU APOOSIMH.

UwnraTh W 3alHCHIBATh JICCATHYHBIC TPOOH.
[Ipencrapnsate OOBIKHOBEHHBIE IpOOH B
BUJIE JECATUYHBIX U JECATUYHbIE B BUIIE
OOBIKHOBEHHBIX' HAXOIWTH JIECATUYHBIC
MIPHOTIKEHNST OOBIKHOBEHHBIX IPOOEH.

CpaBHUBATh U YHIOPSIOYNBATH JIECITUIHBIC
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IpoOM  BBINOJHATH  BBIUMCICHUS  C
JECATHYHBIMH IPOOSMHU.

UCIIOJIb30BaTh 9KBUBAJICHTHbIE
TIPE/ICTABIICHUS. JPOOHBIX YHCENT MpH UX
CPaBHEHUHU, NPU BHIYUCICHUSIX.
BBITIONHATE TPHUKUAKY U OIICHKY B XOJI€
BBIYHCIICHUM.

OOBSICHATP ~ YTO  Takoe  TIPOLEHT.
[IpencraBnsaTe TMPOIEHTHI B BUAE ApOOEH
U 1po0H B BUJE MPOLIECHTOB.
OcymiecTBasaTh TOUCK uHMOpMau (B
CMMN), coneprkalield JaHHbIE, BRIPAKEHHBIC
B IPOLEHTaxX, WHTEPIPETUPOBATh HX.
[IpuBOIUTE, TPUMEPH  UCIOJIB30BAHUS
OTHOIICHUH Ha MPAKTHUKE.

Pemiate 3amaun Ha TPOICHTHI U JIpoOU (B
TOM YHCIIE 33[]a4ll U3 peasibHell MPaKTHUKK),
UCIIONB3Ys pu HEO0XOIMMOCTH
KaIbKYJIATOP;, HCIIOJNB30BaTh IOHSATHS
OMHOWeEeHUsT N Nponopyuy TpU PeleHUun
3a1ad.

AHanu3upoBaTh U OCMBICTUBATh TEKCT
3amaun , TnepeGopMyTUPOBATH YCIOBHE,
U3BIIEKaTh HEOOXOAUMYIO) MH(MOPMALIUIO,
MOJICTTUPOBATh YCJIIOBHE C  ITOMOIIBIO
CXEM, PHUCYHKOB, peaJbHBIX MPEIMETOB;

CTPOUTDH JIOTUYCCKYIO LCIMOYKY
paCCY)KHeHHﬁ; KPpUTHYCCKN OLCHUBATH
CJ'Iy‘IGHHI;IfI OTBCT, OCYHICCTBJIATDH

CaMOKOHTpPOJIb, IIpOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

IIpoBOOUTH HECIOXKHBIE HCCIIEJOBAHMS,
CBS3aHHBIE CO CBOMCTBAaMH JIPOOHBIX
4lCell, ONUPAsChb Ha YHUCIOBBIE 3KCIIE-

PUMEHTBI (B TOM 4qucIe c
HCIIOJIb30BaHUEM KaJIbKYJIATOPA,
KOMIThIOTEpa }

PanuonaneHBIC UKCia

61y

[IpyBOINTE NpUMEpPHI HCIOJIB30BAHUS B
OKpPY’KAIOIIeM MHUpPE TMOJOKUTEIbHBIX U
OTPULATENBHBIX YHUCENl (TeMIeparypa.
BBIUTPBIII MIPOUTPBIIL, BBILIE - HUKE
YPOBHS MOpS U T. I1.).

N300paxkaTh TOYKaMU KOOPJIWHATHOU
psIMON I0JIOKUTEIIbHBIE "
OTpHULaTeNIbHbIE palliOHAIbHbBIE YHCIIA.
XapakTepru3oBaTb  MHOXKECTBO  ILIEJIBIX
YKcell, MHOXKECTBO PAllMOHATbHBIX YUCEIL.
@dopmynupoBaTh M 3allUChIBaThb  C
MOMOIIbI0 OYKB CBOWCTBAa JEHCTBHHA C
palMOHAIbHBIMUA YHUCIIAMH, HPUMEHSTH
IS peoOpa3oBaHus YHCIOBBIX
BBIPAKCHUI.
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CpaBHuBath U yIIOPSII0YUBATH
palroHaIbHbIC 4yucia, BBITIOJIHSTh
BBIUMCJICHHS] C PAllMOHAIBHBIMU YHCIaAMHU

W3mepennsi, mpuOIMHKEeHHUS,
OLICHKH. 3aBUCUMOCTH MEXKY
BCJIMYMHAMHU.

8y

Belpaxath OmHM EIUHWIBI  M3MEPCHUS
BCJIMYMHBI B JIPYIMX €IMHUIAX (METPHI B
KHJIOMETpaxX, MUHYTHI B 9acax | T.1.
OkpyrnuTh  HaTypalbHbIE  4UClIa U
JCCATHYHBIC APOOH. BEIMONIHATE TIPUKUIKY
Y OIICHKY B XOJIC BBIYHCIICHHH.
MopenupoBaTh HECTIOKHBIE 3aBUCHMOCTH C
TIOMOIIIBIO bopmy, BBITIOJIHSATh
BBIUUCIICHHSI TIO (hopMyTTaM

Hcnons30BaTh 3HAHWS O 3aBHCUMOCTSX
MEXIly BEIMYMHAMHU (CKOPOCTh, BpeM,
paccrosiaue; paboTa, TPOU3BOIUTEIHHOCTD,
BpeMsl U T. T.) TIPU PEIIEHUU TEKCTOBBIX
3a1ad.

OnemMeHTHI anreOpsl

254

Uutath W 3amuchiBaTh  OyKBEHHBIC
BBIDOKEHUS,  COCTaBIATh  OYKBEHHBIE
BBIPXKEHUS TI0 YCIIOBHSIM 3a/1a4.
Beruncnsats YHCIIOBOE 3HaueHHE
OYKBEHHOTO BBIPQKEHHUS TPH 3aJaHHBIX
3Ha4YeHUsAX OYKB

CocTaBisITh ypaBHEHMsI 1O YCIOBUSAM
3amay Pemath mpocreifiiie ypaBHEHUsI Ha
OCHOBE 3aBHCUMOCTEN MEXIY
KOMIIOHEHTaMHU apr(pMeTHIECKIX
JIEVICTBUMN.

CTpouTh Ha KOOPAMHATHON IUIOCKOCTH
TOYKHU UUrypsl 1o 3a/IaHHBIM
KOOpJIMHATAM;  ONPEICNATh  KOOPIMHATHI
TOYEK

OnwucarenbHas CTaTUCTHKA
BeposTHOCTS.
Komb6unaropuka. MHoxecTBa.

10g

W3Bnekars uHpOpMaImio w3 TAOIUI] U
JarpaMM, BBITIOJHATh BBIYUCICHHS TI0
TaOTMIHBIM JTAHHBIM, CPaBHHBATH
BEIMUMHBL, HAXOUTh HAWOONBIIME U
HaVMEHbIIIIE 3HAYEHUS U JIp.

Bemonaute  cObop  uHpOpManuu B
HECJIIOXKHBIX  Cly4asX. MPeACTaBIATh
uHpopManui0 B BHIAE TAOMUI U
qUarpaMMm, B TOM 4YHCJIE€ C TOMOUIBIO
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KOMITBIOTEPHBIX IPOTPaMM.

IIpuBoauTh IIPUMEPBHI CIIy4alHbIX
COOBITHH, JTOCTOBEPHBIX U HEBO3MOKHBIX
COOBITHIA. CpaBHuBarh LIaHCBI
HACTYIUICHUsI COOBITUH; CTPOUTH PEUYEBbIC
KOHCTPYKLIUH c HCIIOJIb30BaHUEM
CJIIOBOCOYETAHUN bonee 6epOsIMHO,
Mano6eposmHo u JIp.

BeimonHATe mepe®op BcCeX BO3MOXKHBIX
BapHaHTOB /IS Mepecuyera OOBEKTOB HIIU
KOMOUHAIMK, BbLAEIATh KOMOWHALNHY,
OTBEYAIOUIUE 3aJaHHBIM YCIOBUSIM

Hal"JIH,I[HaH TCOMETpUA

254

PacniosHaBath Ha uyeprexax, pUCYHKax H
MOJENAX  TeoMeTpuueckue  (urypsl,
KoHGurypauuun ¢uryp (IIockue U
IPOCTPAHCTBEHHBIE). [TpuBOUTH
NPUMEpPbl  aHAJIOTOB  I'€OMETPHYCCKUX
¢Guryp B OKpy’KaromeMm Mupe.
N300paxxaTh reomerpudeckue (GUTYypbl U
UX KOHQHUTypalmu OT PYKHA U C
UCIIOJIb30BaHUEM YEePTEIKHBIX
UHCTPYMEHTOB N3o06paxath
reoMeTpuuecKkue (Urypbl Ha KIETYaTON
Oymare

W3MepsTh ¢ MOMOIIBIO MHCTPYMEHTOB U
CpaBHUBATh JUTHHBI OTPE3KOB U BEIIMYHHBI
yrnoB. CTpouTh OTpe3KH  3aJlaHHOMN
JUTMHBI C TIOMOIIBIO IMHEWKH U IIUPKYIIS U
yTIbl 33JJaHHON BEJMYMHBI C TOMOIIBIO
TpaHCHIOpTHpa. BrvIpaxkaTh OIHU €IMHHU-
16l U3MEPEHUS JUIMH Yepe3 IpyTue.
Bbuucnare  mimomand  KBaApaToB |
OPSMOYTOJIbHUKOB, UCHOJB3Ys (HOpMyIibl
IO  KBajapara W IJIOUIAId

IPSIMOYTOJIbHUKA.
BrelpakaTe  OIHM  €IMHUIBI  U3MEpEHUE
TUIOIIAN Yepe3 APyTHE.

W3roraBnmBath MpOCTPaHCTBEHHBIE (DUTYPHI
W3 Ppa3BEpTOK;, pAacCIlO3HABaTh Pa3BEPTKU
Ky0a,  mapajienenunena,  MUPaMUIbL,
IWIMHIpAa W KoHyca  PaccmarpuBarh
MPOCTEHIINE CeYEHUs] MPOCTPAHCTBEHHBIX
¢buryp, noixydaembl* MyTeM MPEeIMETHOTO
WIM  KOMITBIOTEPHOTO  MOJEIUPOBAHHUS,
OTIPE/ICTNTh UX BUJIL.

Boruncisre 00BEMBI KyOa u
MPSIMOYTOJTIEHOTO HapajuieNenunesa,
ucronb3yst  GopMynbl odbema Kyba u
o0Bema MIPSIMOYTOJIEHOTO
napasuiesieIumesa. Bepaxkate  onHM
eIMHUIBI H3MEpeHuss o0beMa uepes

JIpyrue.
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HccnemoBar, ©  ommchIBaTL — CBOMCTBA
reoMeTpuyeckux  ¢uryp (IIOCKHX U
MPOCTPAHCTBEHHBIX ), UCIIOJIB3YS
IKCIIEPUMEHT, HAOJIOJICHUE, W3MEPECHUE
MonenipoBaTh T€OMETPUYECKUE OOBEKTHI,
UCTIOJIB3YsI OyMary, IIaCTHIINH, TIPOBOJIOKY
u Jp Hcnonb3oBaTh KOMITBIOTEPHOE
MOJICTUPOBAaHUE M DKCIIEPUMEHT st
W3yUYEHHs] CBOWMCTB T€OMETPUYECKHX O0B-
€KTOB.

Haxoauts B okpyxarorieM MUpe TUIOCKHE U
MIPOCTPAHCTBEHHbBIE CUMMETPUYHBIC
(dburypsr.

Pemate 3amaun Ha HaxXOXKACHUE JIMH
OTpPE3KOB, TEPUMETPOB MHOTOYTOJILHUKOB,

IpagyCHOM MeEpbl VyIJIOB , IUIOLIAJCH
KBQJIpaTOB U MPSMOYTOJILHUKOB, 00HEMOB
KyOOB u IIPSMOYTOJIHBIX

HapayUIeNIeNNIICIOB,. BEIIEITh B YCIOBHU
3a7a4d JJaHHbIC, HEOOXOOUMBIE Ui ee
peIIeHHs, CTPOUTH JOTUYECKYIO IIEMOYKY
pacCy>KIeHUHU, COMIOCTABIISATh MOTy4YEHHBIN
pe3yabTaT C YCIOBHEM 3aJIauH.
N3o6paxars pasHbIe ¢burypsi,
CUMMETPHUYHBIE (PUTYPBI.

Neni/mn OcHOBHOE  cOIEpKaHUE  IIO | Yachl

TEMaM

XapakTepuCTUKa  OCHOBHBIX  BHUJIOB
JeSITeTbHOCTH YYCHHUKA
(Ha ypoBHE y4eOHBbIX JIeHCTBUIA)

Maremaruka. Aaredopa. 'eomerpus
7 kaacce (210 yacoB, 6 4acoB B HeJeJII0)

1. | Beenenue B anredpy

18

BBIMOJIHATh ~ DJIEMEHTapHbIE 3HAKOBO -
CUMBOJIMYECKUE  JICHCTBUS:  NPUMEHSTH
OYKBBI 1151 0003HAUSHUS YHUCE, JUIS 3aMHCH
00X YTBEPKICHUM; COCTaBIISITh
OYKBEHHBIE BBIPAKCHUSI 10  YCIOBHSIM,
3aJJaHHBIM  CJIOBECHO, PHCYHKOM  WJIH
YEPTEKOM; peoOpa3oBLIBATh
anredpandeckue CyMMbl M TPOU3BEICHUS
(BBITIONHATH TPUBEICHUE TTOJIOOHBIX Cliarae-
MBIX, PAacKpbITHE CKOOOK, YIIpOLIEHHE
IIPOU3BEACHUN).

Berancasarte YHCIIOBOE 3HAYCHHUE
OYKBEHHOTO BBIpaKEHMUS, HaXOUTh
o0acTh JIOTTYCTHUMBIX 3HAYECHUN
MepPEMEHHBIX B BBIPAXKEHUU

2. | MHorouieHsl

50

DopMynHpOBaTh, 3aIMChIBATh B
CUMBOJIMYECKOU (opMe U OOOCHOBBIBATH
CBOMCTBa CTCIICHU C HaTypaJbHbIM
TOKa3areJieM, MPUMEHSTh CBONCTBA CTEIICHH
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UIT  TIpeoOpa3oBaHUs  BBIPAKCHUH |
BEIUMCIICHUNA. BBITOTHATE JeHCTBUS C
MHOTOWICHaMH.  BbBoguTh  (hopMyIIbI
COKPALLEHHOIO0 YMHOKEHUS, IPUMEHSTh UX
B MPEOOpa3OBaHUAX  BBIPAKCHUHA  H
BBIUMCIIEHUSX. BBINOIHATE  pa3ioKeHHe
MHOTOYJICHOB Ha MHOKHTEIIN

YpaBHeHUs ¢ OJTHOM ITEPEMEHHOMN

Pacno3naBath  JMHEHHBIE — ypaBHEHUS.
Pewats smHelHblE ypaBHeHusA. Pemars
TEKCTOBBIE 3aa4u anredOpandeckuM
CIIOcOOOM  TEPEXOAUTh OT  CIIOBECHOM
(GOpMYJIUpPOBKM  YCJIOBUSL  33Jaud K
anredpanyecKon MOJIENHU yTeM
COCTaBJICHUS YpaBHEHUS; pelars
COCTaBJIEHHOE YpaBHEHHUE;
MHTEPIIPETUPOBATH PE3YIbTAT

Cucrembl ypaBHEHUI

17

OmnpenenaTts, SBISETCS JHM Iapa  4YUCEN
pELLEHHEM JaHHOTO YPAaBHEHUS C ABYMS
IIEPEMEHHBIMY,  NPUBOJIUTH  IIPUMEPHI
peleHus YpaBHEHUN c IBYMS
IIEPEMEHHBIMH.

Pemiate 3amaum, anreOpandeckoll MOJIEINbIO
KOTOPBIX SIBJISIETCSI ypaBHEHHE C OBYMsI
MEpPEMEHHBIMH. HAXOAWUTh LIEJIbIe PELICHUS
nmyTeM nepedopa.

Pemare cucremsl 1ByX YpaBHEHMI C IByMs
NIEPEMEHHBIMHY, YKa3aHHBIE B COJIEPIKAHNN.
Pemiate TexcToBble 3a1aun anreOpanuecKuM
CIIOCOOOM:  TIEPeXOJUTh OT  CIIOBECHOM
(hOpMYyTUPOBKM  YCIIOBHSL  3aJaudl K
anredpanyeckon MOJEIHN IIyTeM
COCTaBJICHHsI CUCTEMBI YPaBHEHMI; pellIaTh
COCTABJICHHYIO CHCTEMY YPaBHEHHH; WH-
TEPIPETUPOBATH PE3YNIbTAT

3aBHUCHMOCTH MCKAY BCINYNHAMU

10

CocraBnsath  (OpMyINbl,  BBIpaXarolIUe
3aBUCUMOCTHU MEXIy BEIMYUHAMU,
BBIYHCIIATH 1O popMyIIam

PacrioznaBate mpsamyro u 00paTHyIO
IIPONIOPLIMOHAJIBHBIE 3aBUCUMOCTHU. Permats
TEKCTOBBIE 33/1a41 Ha TPSMYIO U OOpaTHYIO
MIPOIIOPLIMOHANIBHBIE 3aBUCHMOCTH (B TOM
Yyucie € KOHTEKCTOM U3  CMEXKHBIX
JMCUUIUINH, U3 PEabHON KU3HH)
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Uwucnoseie QyHKITUN

22

Bbruncnute 3HayeHus (PyHKIMH, 3a1aHHBIX
(hopmynamu (mpum HE00X0IMMOCTH
UCIIOJIb30BaTh KAJIbKYJISTOP); COCTABIISTH
TaONIUIly 3HAUCHUHN (YHKITHIA.

Crpouth mo Toukam rpaduku QyHKIUH.
OmnwuceIBaTh CBOMCTBA (H)YHKIIMH Ha OCHOBE
ee rpaduuecKOro npeacTaBICHUs.
MopnenupoBarh pealibHble 3aBUCHMOCTH C
TIOMOIIIBIO dbopmyn um  rpaduKOB.
WnuTepnperupoBath rpaduku peasbHBIX
3aBUCHMOCTEHN.

HUcnons3oBath (YHKIMOHATEHYIO
CUMBOJIMKY ISl 3alMCH  Pa3HOOOpa3HbIX
(haKkTOB, CBSI3aHHBIX C PaCCMATPUBACMBIMH
(byHKIMAMH, oOoraiias ONbIT BBINOIHEHUS
3HAKOBO-CUMBOJIMYECKUX JICUCTBUM.
CtpouTh  peuyeBble  KOHCTPYKIMH  C
UCIIOJIb30BAHUEM (YHKIMOHATBHON
TEPMUHOJIOTHH.

Hcnonb3oBath KOMITBIOTEPHBIE
IpOTpaMMBbl /ISl TIOCTPOSHHSI  TpaduKoB
GbyHKUUME, U1 MCCIeNOBaHHs TOJI0XKEHUS
HAKOOPZMHATHOM IIIOCKOCTH  TIpauKoB
(GyHKIUIT B 3aBUCHUMOCTH OT  3HAYCHHM
KO?((UIIMEHTOB, BXOJAIINX B POpPMYITY.
Pacrio3HaBath BU/IBI M3y4aeMbIX (DYHKITHH.
[Toka3pIBaTh CXEMAaTHYECKH IOJIOKEHHE Ha
KOOPJIMHAaTHOM  IUIOCKOCTH  TpaduKOB
byHKIWMiA BUIa y = kX, y = kX + b,

B 3aBHCUMOCTH oT 3HAa4YeHUH
K03(p(pUIMEHTOB, BXOIAIINX B (POPMYIIBL.
Crpouth rpaduku u3ydaeMbIX (QYHKLUI;
OIKCHIBATH UX CBOMCTBA

OnucarenbHas CTaTUCTHKA

10

W3Bnekatr uH(OpManuio u3 Tabiau H
JMarpaMM, BBITIONHATG BBIYMCICHHUS 10
TaONMMYHBIM ~ JaHHBIM.  OmpenesnsTs 1o
JrarpaMmMaM HauOoJIbIIMEe U HAaUMEHbIIHNe
JIAaHHBIE. CPAaBHUBATH BEJTMYUHBI.
Ipencrapnate  uH(OpMaMioo B BUJIE
Tabunuil, CTONOYATHIX U KPYrOBBIX
aMarpaMM, B TOM YHCIIE C TOMOIIBIO
KOMITBIOTEPHBIX MTPOTPAMM.

[IpuBOANTH TPUMEpPHI YUCIIOBBIX JaHHBIX
(mena, poct, BpeMs Ha AOPOTY W T. 1.),
HaXO/JUTh CpeJHee apupMeTHIeCcKoe,
pa3max, TUCIIePCHIO YUCIOBBIX HAOOPOB.
[lpuBomUTh  CcomepKaTeNbHbIE — MTPUMEpPHI
WCHOJIb30BAHUSI CPEAHUX W UCIEPCHI JIs
ONMCAHUs JAHHBIX (YpOBEHb BOIBI B
BOZIOEME, CIIOPTHBHBIC MIOKa3aTely,
OIpeIeTICHNE MPAaHMI KITUMATUYECKHX 30H)
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HauannHbie
CBEICHUS

TCOMETPUUCCKUC

10

DopMyIpoBaTh olnpeeneHus u
WUIIOCTPUPOBATh MOHATUS OTPE3KA, JIy4a,
yria, OpsIMOro, TYIOTO, OCTpOroO,
pPa3BEpHYTOIO YIJIOB, BEPTUKAIBHBIX U
CMEXHBIX YTJIOB; OMCCEKTPHUCHI YIJIa.
Pacnio3naBate Ha yepTexax, U300paxkaTb,
(hopMyIIHpOBaTh ONIPEICIICHUS
NEPIECHIUKYIIIPHBIX IPSIMBIX,
NEPIEHIUKYIISIPA U HAKIIOHHOM.
DopMyIMpOBaTh U J10Ka3bIBaTh TEOPEMBI,
BbIpaXKaroIIle CBOICTBA CMEKHBIX U
BEPTUKAJIBHBIX YIJIOB, O €IMHCTBEHHOCTH
NEePIEeHUKYIIsApa K IpIMOH.

Pemarp 3amaum  Ha  BBIYMCIIEHHUE U
JI0Ka3aTesbCTBO. Bblenars B ycIoBUM
3a/la4M yCJIOBUE U 3aKitoueHue. Onupasich
Ha yCIIOBUS 3a/1a4u IPOBOJIUTH
HEoOX0IuMble JIOKa3aTeJIbHbIE
paccyxJieHus. CormocTaBmsiTh
IIOJIyYEHHBIM  pe3ylbTaT C  YCIOBHEM
3a/1auH.

DopMyIUpoBaTh OIIpeAEICHUS
paccTOsHUS MEXKAY TOYKaMH, OT TOUKH J10
IPSIMOiA.

®opMyIHpoBaTh U OOBACHATH CBOMCTBA
JUIMHBI, TPalyCHO! MEpHI yIia.

Pemarp  3amaun Ha  BBIUKCIICHHE
JVHEWHBIX BEJIWYUH, TPajyCHOW MeEpHI

yria.

TpeyroabHUKN

17

Pacno3naBats Ha YepTekKax,
(bopMynHMpoBaTh olpezeeHus,
n300paxarhb MPSIMOYTOJIbHBIH,
OCTPOYTOJIbHBIN, TYIOYTOJIbHBIN,
paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKHU; MeIuaHy, OUCCEKTpUCY U
BBICOTY TPEYTOJIbHUKA.

@opMyIMpOBaTh ONPEIEIEHUE PaBHBIX
TPeYroibHUKOB.  DopMynupoBatb U
JIOKa3plBaThb TEOPEMBI O  IPHU3HAKaxX
PaBEHCTBA TPEYTOJIbHUKOB.

@opMynMpoOBaTh U JOKa3bIBaTh TEOPEMBI
0 CBOMCTBAx u [pU3HaKax
paBHOOEIPEHHOTO TPEYTrOJIbHHKA,
COOTHOUICHUSAX MEXAY CTOpPOHaMU U
yriaamMM TpEYrojabHUKA, CyMME YIJIOB
TPEYrOJIbHUKA, BHEIIIHEM yrie
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TPEyroJbHHUKA.
Pemate 3agaum  Ha mocTpoeHue C
HOMOILBIO IIUPKYJIS U IUHEUKH.

Haxomute  ycioBus  CyILIECTBOBaHMS
pelleH s, BBIIOIHATh OCTPOEHUE TOYEK,
HEOOXOAUMBIX JJISi TIOCTPOCHUSI MCKOMOM
¢burypsl, 10Ka3plBaTh, YTO MOCTPOCHHAs
¢durypa yJaoBIETBOPSIET YCIOBUAM 3aJauu
(onpenensaTh YUCIO pEIIeHUH 3a1aun npu
Ka’KJIOM BO3MOXHOM BbIOOPE JJaHHBIX )
dopmMynupoBaTh ONpEAEICHUE MOHATHH,
CBSI3aHHBIX C OKPYKHOCTBIO. MccienoBarhb
CBOWCTBA KOH(UIypaluil, CBSA3aHHBIX C
OKPY>KHOCTBIO. C IIOMOUIbIO
KOMITbIOTEPHBIX IPOTPaMM.

Pemars 3aJ1a4n Ha TIOCTPOCHUE,
JI0Ka3aTeIbCTBO U BBIYMCIICHHUSL.
MopnenupoBaTb  yCJIOBHE  33Jauyd  C
INOMOIIbIO  4YEepTeXa WIM  PUCYHKAa,
HPOBOJUTH JOMOJIHUTEIbHBIE TTOCTPOCHUS
B XOJ/I€ peuleHus 3ajaud. Belaenars Ha
yepTeke KOH(PUrypaluu, HEoOXOAUMBbIE

TSt MPOBEICHUS 000CHOBaHUI
JIOTUYECKHUX 111aroB peLIeHus.
HNHuTtepnpeTupoBath ITOJTYYEHHBIN

pe3ynbTaT U CONOCTaBIATH €ro ¢
YCIIOBHEM 3a1a4U.

OOBACHATH, YTO TAaKOE TIE€OMETPUYECKOE
MECTO TO4YEK, MPUBOAUTH IPUMEPHI
F€OMETPUYECKUX MECT TOUYEK.

10.

[TapannensHble npsiMble

13

Pacnio3HaBath Ha yepTexax, U300paXkaTb,
dbopmynupoBaTh onpeeIeHus
napanenbHbIX HPSMBIX; YTJIOB,
0o0pa30BaHHBIX MpPHU TEPECEYCHUU JIBYX
HapaseNbHbIX MPSAMBIX CEKYLIEH.
dopMynupoBaTh aKCHOMY MapajlIeNbHbBIX
NPAMBIX.

dopMynupoBaTh U J0Ka3bIBATh TEOPEMBI,
BBIpA)KAIOIIME MMPU3HAKHU MTapaUIeTbHOCTH

MIPSIMBIX.
dopMynHrpoBaTh omnpeacieHue
paccTostHus ~ MEXAy — IapajljIebHbIMU
IpsAMBIMHA

Pemate 3amaun Ha JOKa3aTeNbCTBO U
BBIYUCJICHU .

Onupasick Ha yClIOBUE 3aJa4H, TPOBOIUTH
HE00X0/IMMBbIE JIOKa3aTelIbHbIC
paccyXIeHus. CormnocTaBisiTh
MOJIYYEHHBI  pe3ylbTaT C  yCJIOBHEM
3a/1auu.
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11.

CooTHolleHus MexXay cropoHamu u | 18 @opMynHpoBaTh U JOKa3bIBaTh TEOPEMBI
yrilaMU TPEYrOJIbHUKA O COOTHOLIEHUSAX MEXIYy CTOPOHAMM U
yIriaMd TpEYroJIbHUKa, CYMME YIJIOB
TPEYrOJIbHUKA, BHEIIIHEM yrie
TPEYrOJIbHUKA.

@opMynMpoBaTh U JOKa3bIBaTh TEOPEMBI
0 IPHU3HAKaxX PAaBEHCTBA IMPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.

OOBSCHATD u WJUTFOCTPUPOBATH
HEPABEHCTBO TPEYTOJIbHUKA.

Pemlarp  3amaum  Ha  MOCTpOEHME,
JI0Ka3aTesIbCTBO u BBIUMCJICHHUSL.
MopenupoBaTe  YCIOBHE  3aJauyd  C
IIOMOIBIO  YepTeka WIM  PUCYHKA,
IPOBOJIUTH JTONOJIHUTEIbHBIE TOCTPOCHUS
B XOJI€ pEUICHUs 3aJ]adyd, BBLICIATH Ha
yepTexxe KOHPUTYpaluu, HEOOXOAUMBIE
TSt MPOBEICHUS 000CHOBaHUM
JIOTUYECKHUX 11aroB peueHusl.
HNuTepnpetnpoBaTh MOJIy4YEHHBIN
pe3yapTaT M CONOCTaBIATH €ro ¢
YCIIOBHEM 33aJa4H.

HccnenoBate CBOMCTBA TPEYroJIbHUKA C
MIOMOILIbI0 KOMITBIOTEPHBIX MPOTPAMM.

12.

IToBTOpenue (pe3epn) 17

Martemaruka. Aaredopa. 'eomerpust
8 knace (210 yacos, 6 yacoB B Hee10)

JIeCTBUATENBHBIE YnCTIA OnucelBaTh MHOXECTBO LEJIBIX YHCEN,
20 MHOX€ECTBO palrOHAIbHBIX qucel,
COOTHOUIEHUE MEXKJIy OTUMH MHOXe-
CTBaMH.

CpaBHUBaThH u YIOpSI0YNBATh
palroHaIbHBIE 4HCIIa. BBIIIOJIHATH
BBIYMCIICHHS C PAlMOHAIBHBIMU YHCIIAMH,
BBIYKCIIATh 3HAYECHUS CTENECHEU C LENbIM

MIOKa3aTesIeM»
dopMynupoBaTh oIpeieNIeHue
KBa/IpaTHOTO KOpHS u3 YHUCT

a

Ucnonb3oBate rpaduk ¢GyHKIUH y =X
JUIS  HAXOXKJICHUS KBJPaTHBIX KOpPHEH
Bbruncnsate TOuHBIE W TPUOIMIKEHHBIE
3HaYEHUs  KOpPHEH, HCHOJNb3yd  IpHU
HEOOXOAUMOCTH KaJIbKYJISITOp, MPOBOAUTH
OLICHKY KBaJPATHBIX CEpUEH.

@dopMynupoBaTh  ONpPEAETEHHE  KOPH:
TPETBEM CTENEHW; HAXOAUTh 3HAYEHUS
KyOMYeCKHX KOpPHEH, Mpu HEOOXOIUMOCTH
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HCIOJIBb3YSl  KaJIbKYJISATOP.
MPUBOJIUTh TMPUMEPHl UPPAIMOHATHHBIX
yycell; pacro3HaBaThb  palMOHAIBHBIE U
UppaliOHATGHBIE  YUCTa,  W300paXkaTh
yyclia TOYKaMu KOOPAMHATHOM MpsSMOii
Haxomute  nmecsaTWdHble  TPUOIKCHUS
palMOHANBHBIX U UPPALMOHAIIBHBIX YHCEI:
CpaBHHBATh u VIIOPSIIOYUBATH
NeICTBUTENbHBIE YUCIIA.

OnucpiBaTh MHOXKECTBO  JICHCTBUTEIHHBIX
YHCcem»

Hcnoinb3oBars B MUCbMEHHOM
MaTeMaTU4YecKoil peun o0003HAYEeHUs U
rpadudeckue U300paKEHUS YHUCIIOBBIX
MHOXXECTB, TEOPETUKO-MHOKECTBEHHYIO
CUMBOIIUKY

N3mepenus, NPUOTUKESHHUS,
OIICHKU

10

Haxonguts, aHaim3upoBaTh, CONOCTABIATh
YU CJIIOBBIC XapaKTCPUCTUKHU 00BEKTOB
OKPYXKAOLLET0 MUpa.

Hcnone3oBars 3anuch yKcen B CTaHIAPTHOM
BUJIE JUI BBIPOKEHUsSI Pa3MepOB OOBEKTOB,
JUIMTENBHOCTH IIPOLECCOB B OKPYXKAIOLIEM
MUpE.

CpaBHI/IBaTL qucia n BCJIIMYHHBI.
BIIMUCAHHBIE C MCIOJIb30BAHUEM CTEIIEHU
10.

Hcnonb3oBatek paszHble  (OPMBI  3aHUCH
MIPUOTKEHHBIX 3HAYCHUM;  JeaTh
BBIBOJIBI O TOUHOCTH TPUOIMKEHUS 110 UX
3aIucu

BBINONIHATE  BBIYKMCIEHUS C  pEaIbHBIMU
JaHHBIMU.

Bemonnsts MIPUKULIKY u OLICHKY
PE3YJILTATOB BEIYMCIICHUN

Anrebpanyeckue apoOu

32

@®opMyaMpoBaTh ~ OCHOBHOE  CBOWCTBO
anreOpanyeckor ApoOU UIPUMEHUTH €ro
U1 IpeoOpa3oBaHus Ipooei.

BoinonHaTh AeiicTBUs ¢ anreOpanyecKuMu
IpoOsMHU. [TpeacraBnaTh enoe
BBIp@)KEHHE B BUJIE MHOTOYJIEHA. JPOOHOE -
B BHUJEC  OTHOUIEHMS  MHOT'OYJICHOB,
JIOKa3bIBaTh TOXKIECTBA.

dopMynHUpoBaTh OIpEAETICHHE CTENEHU C
LenbiM  nokaszareneM.  DopMynupoBarts,
3anMChIBaTh B CHUMBOJIMUYECKOW (hopme u
WUTIOCTPUPOBaTh ~ NpPUMEpPaMH  CBOMCTBA
CTETIEHW €  LeJbIM  [OKa3aTeleM,
IIPUMEHATh  CBOWCTBA  CTENEHH  JUIA
npeoOpa3oBaHUs BBIPKECHHI u
BBIYMCIICHUI
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KBanpaTHbie KopHH

17

Jloka3pIiBaTh CBOMCTBA apU(PMETHIECCKUX
KBaJIpaTHbIX KOpHEH, NPUMEHATh MX I
npeoOpa3oBaHMs BBIPAKECHUU.
Beraucnars 3HAYEHUs BBIPAXKCHUM,
coZiepKalux KBaJIpaTHbIE KOPHH,
BBIpSKATh IIEpEMEHHBIE u3
TEOMETPUUYECKUX U (PU3UIECKUX (HOPMYII.
HccnenoBars ypaBHeHue Buaa X = a;
HaXOJWUTh TOYHBIE U MNPHUOIIKEHHBIE
KopHU nipu a > 0

YpaBHeHUs ¢ OJTHON ITEPEMEHHOI

20

Pacrio3HaBaTh KBajpaTHbIE ypaBHEHHS, Lie-
JbIe U APOOHBIC YPAaBHEHHUSI.

Pewate JIMHEWHBIE, KBaJpaTHbIE
ypaBHEHHUs, a  TakXke  ypaBHEHUS,
CBOJMIIMECS K HUM, pELUTh JApoOHO-
paloHaJIbHbIE YpaBHEHUS.

HccnenoBaTh KBajpaTHbIE YPABHEHUS IO
TMCKPUMHUHAHTY U K03 hUImeHTam.
Pemats TEKCTOBBIE 3a7a4u
aredpayeckuM CriocoOOM MEPEXOAUTh OT
CIIOBECHOM  ()OPMYJIUPOBKM  YCIIOBUS
3aJaJM K aireOpanyeckold MOJeNu IyTeM
COCTaBJICHUS YpPaBHEHUS; peliaTh
COCTaBJIEHHOE YpaBHEHHUE;
UHTEPIPETUPOBATH PE3yIbTaT

HepasencrBa

17

@opMyIMpOBaTh  CBOKMCTBA  YHMCIIOBBIX
HEPAaBEHCTB,  MJUIFOCTPUPOBATh  HUX HaA
KOOpPAMHATHOM  TIPSIMOW, JIOKa3bIBaTh
anreOpanvecKy; IIPUMEHATb  CBOMCTBA
HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
Pacnio3HaBaTh  JIMHEHHBIE  HEPABEHCTBA.
Pemare nMHEIHBIE HEpaBEHCTBA, CUCTEMBI
JIMHEWHBIX HEPABEHCTB.

Yucnosble QyHKIIUU

Pacrio3HaBath BUIBI H3y4daeMbIX (DYHKIIMH.
IlokaspiBaTh CXEMaTUYECKH IOJIOXKEHHE Ha
KOOpIMHATHOM  IUIOCKOCTH  TpadukoB
¢bynkumii Buga y = kx, y = kx + b, y =k/x
B 3aBUCUMOCTH oT 3HA4YECHUN
K03((PHULIMEHTOB, BXOAAIINX B (DOPMYIIBL.
Crpouts rpaQuku H3y4aeMbIX (QYHKIMH;
OIMCBHIBATh UX CBOMICTBA

Cityqaiitble COOBITHS 1 BEPOSITHOCTh

15

[IpoBonuTh ciy4aiiHble 3KCIEPUMEHTHI, B
TOM YHCJIE€ C TIOMOIIBI KOMITBIOTEPHOTO
MOJIETMPOBAHMSL, MHTEPIPETUPOBATh  UX
pe3ybTaThl Beraucsats 4acToTy
CITy4aifHOTO COOBITHS, OLICHUBATh
BEPOATHOCTb C  TOMOIIBIO  YacTOTHI,
MOJTy4E€HHOM OMBITHBIM ITyTEM.

Pemmate 3a1aun Ha HaXOXKICHUE
BEPOSTHOCTEH COOBITHIA.

[TpuBOIMTH TIPUMEPHI CITYYaHBIX COOBITHH,
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YaCTHOCTUJIOCTOBEPHBIX W HEBO3MOXKHBIX
COOBITHI, ~ MAaJIOBEPOSITHBIX  COOBITHIA.
[IpuBOAMTE MpUMEPHl  PABHOBEPOSTHBIX
COOBITHI

YeTbIpexyrolbHUKH

14

Pacno3naBath MHOT'OYTOJIbHUKH,
(bopmynHupoBaTh olpezeeHue u
IPUBOANUTH PUMEPHI MHOTOYT'OJIbHUKOB.
®opMyIHpPOBATH U I0KA3bIBATH TEOPEMY O
cymMme YTJI0B BBIITYKJIOTO
MHOT'OYTOJIbHUKA.

HccnenoBaTh CBOMCTBA MHOTOYTOJIbHUKOB
C TIOMOIIBIO KOMITBIOTEPHBIX MPOTPAMM.
Pacno3naBars, dbopmynupoBath
olpeziesieHue u n300paxarb
napajuienaorpamm, MPSIMOYTOJIbHUK,
KBaJIpar, pomo, Tpanemuto,
paBHOOGAPEHHYID M MPSIMOYTOJIBHYIO
Tparneuuio.

@opMynHpOBaTh U JOKa3bIBaTh TEOPEMBbI
0 CBOMCTBax u [IpU3HaAKax
napajuieiorpaMMa, — KBajapara, pomo0a,
Tpanenuu.

Hccnenosate CBOMCTBA
YETBIPEXYTOJIbHUKA C MOMOIIbIO
KOMITBIOTEPHBIX POrPAMM.

Pemars 3aJ1a4n Ha TIOCTPOCHUE,
JI0Ka3aTelIbCTBO u BBIYHCIICHUS.
MopnenupoBaTh  yciIOBHE  33Jauyd  C
NOMOILbI0  YepTeka WIW  PHUCYHKA..
Brigenste Ha uepTexke KoHpurypamnuw,
HEOOXO0IUMbIe JUTSt MIPOBEACHUS
000CHOBAaHUH JIOTUYECKHUX IIAroB 3a/ladM.
[IpoBOAUTH NOMIOIHUTENBHBIE TOCTPOEHUS
B Xxoie pemeHus. HWHTepnpeTupoBaTh
MOJYYEHHBIN pe3yNbTaT U COIMOCTAaBJIATh
€ro C YCJIOBHUEM 3aJjaul

10.

IImomans

14

dopMynupoBaTh U OOBSCHATH CBOICTBa
TJIOLIA/IH.

OOBsCHATH M (HOPMYIHPOBATH TOHATHUS
PaBHOBEJIIMKMX W  PaBHOCOCTABIIEHHBIX

uryp.
BriBOguTH bopMyIibI IJI0Imaaen
MIPSIMOYTOJIbHUKA, napajjienorpamma,

TPEYrOJIbLHUKA, TPATICITHH.
HaxoauTe muiomazr MHOTOYTOJIBHUKA
pasOmeHneM  Ha  TPEYrojdbHUKH U
YeThIPEXYTOJIbHUKY.

@®opmynupoBaTh M JOKa3bIBaTh TEOPEMY
[Mugaropa

Pematp  3amaum = Ha  BBIYMCIICHHE
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Ionaaen TPEYTOJIbHUKOB,
YEeTHIPEXyTrOJbHUKOB, MHOTOYTOJIHHUKOB,
teopemy [Iudaropa. Onupasich Ha JaHHBIC
YCIIOBUS 3a/1a4¥, HAXOJAUTh BO3MOXKHOCTb
NPUMEHEHUS  HEOOXOIUMBIX  (opmyi,

peoOpa3oBhIBATH (hopMyIIBI.
Hcnonb3oBarh bopmyIbl JUTs
000CHOBaHUS JIOKa3aTeIbHbIX
paccyXJIeHHid B  XOJ€  PCUICHHS

NHutepnpeTupoBarthb IIOJTyYEHHBIN

peE3yibTaT n COIIOCTAaBJIATH €ro C
YCJIOBHUCM 3aa4vu.

11.

[TonoGHbIE TPEYTOIBHUKH

19

DopMyIHpOBaTH ONpPEACICHHE TTOT00HBIX
TPEYTrOJIbHUKOB.

®opMyIUpoBaTh U JI0Ka3bIBaTh TEOPEMBI
0 TMpHU3HAKax MOJ00Us TpPEeyrojJbHHUKOB,
Teopemy Paineca.

DopmyIupoBaTh oIpeeIeHus U
WUIIOCTPUPOBaTh ~ TOHSATUS  CHUHYCa,
KocuHyca. TaHreHca W  KOTaHI€Hca
0CTpOro yria MPSIMOYTOJIbHOT'O
TPEYTOJIbHUKA.

BoiBomuth  (opMyinibl,  BbIpajKaroLIue
GbyHKIIIN yria IIPSIMOYTOJIBHOTO
TPEYroJbHUKA YEPE3 €r0 CTOPOHBI.
PacniozHaBate Ha YepTexKaXx,
(¢hopMynupoBaTh ONpENEIIEHUE CpeaHei
JMHUM TPEYrOJIbHUKA

OOBSCHATD u WJUTFOCTPUPOBATH
OTHOILIEHME TUIOMaAel TOAOOHBIX QUTyp.
Pemars 3aJ1a4d Ha TIOCTPOCHUE,
JI0Ka3aTeNIbCTBO " BBIUNCIICHHUS.
MopnenupoBaTh  yciIOBHE  33Jauyd  C
NOMOLIBIO  4YEepTeka WIM  PUCYHKa,
MIPOBOJUTH JIOIIOJHUTENBHBIE TOCTPOEHUS
B XOJle¢ pEeUIeHMs 3a/Jayd, BBIIACNATH Ha
yepTeke KOH(Urypaluu, HeoOXOAUMBbIe
U1 MPOBEJICHUS 000CHOBaHUH
JIOTUYECKHUX 111aroB pEeLIEHusI.
HNHuTtepnpeTupoBath ITOJTyYEHHBIN
pe3ysJbTaT U CONOCTaBIATH €ro ¢
YCIIOBUEM 33/1a4H.

12.

OKpy>XHOCTb

17

@opMynHpOBATH ONpPEAENICHUS TOHATHM,
CBSI3AHHBIX C OKPYKHOCTBIO, CEKYILEW M
KacaTellbHOW K OKPYXKHOCTH, YIJIOB,
CBSI3aHHBIX C OKPY>KHOCTBIO.
DopMynupoBaTh U JOKa3bIBaThb TEOPEMBI
00 yriax, CBSI3aHHBIX C OKPYKHOCTBIO.
@opMynMpOBaTh  COOTBETCTBUE MEXKIY
BEJIMYMHOM IIEHTPAJIBHOIO yIJIa U JJIMHOU
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JYTH OKPY)KHOCTH
N3o00paxaTh, pacro3HaBaTh U ONUCHIBATH

B3aMMHOE pAaclOJIOKEHUE MOpsIMOil U
OKPY’KHOCTH.

dopMyupoBaTh U J0Ka3bIBaTh TEOPEMBI,
BBIPQXKAIOUIME CBOWCTBA CEPEIUHHOIO
HEepHEHIUKYIISAPA U OUCCEKTPUCHI yIIa.
DopMyJIMPOBATh U JOKA3bIBATH TEOPEMBI
O TOYKax IE€PEecevYeHusi CepeJUHHbIX
NEePIEHIUKYJIAPOB, OUCCEKTPUC, MEIUaH,
BBICOT WJIM UX MIPOJOJIKEHUH.
N3obpaxath u dbopmynupoBaTh
OIIpe/leJIEHUs] BIMCAHHBIX U OIMCAHHBIX
MHOI'0yroJiIbHUKOB n TPEYroJIbHUKOB,
OKPY’>KHOCTH, BIIMCAHHOH B TPEYTrOJIbHUK,
U OKPYKHOCTH, OIIMCAHHOW  OKOJIO
TPEYyroJbHUKA.

DopMynHpOBaTh U JIOKA3bIBATH TEOPEMBI
O BIIMCAHHOW U ONHCAHHOW OKPYKHOCTAX
TPEYroJIbHUKA U MHOTOYTOJIbHUKA.
HccnenoBath cBoiicTBa KOHGUTYpaluid
MOMOIIIbIO KOMITBIOTEPHBIX MPOTPAMM.
Pemlarp  3amaum  Ha  MOCTpPOEHME,
JI0Ka3aTeJIbCTBO u BBIYHCIICHUS.
MopgenupoBaTh  YCIOBHE  3aJaud  C
MOMOIIBI0  YepTexa WIM  PUCYHKA,
MPOBOJIUTH JTONOJIHUTEIbHBIE TOCTPOEHUS
B XOJIe¢ pelieHus 3amadyu. BelaensTs Ha
yepTexke KOHPUTYpaluu, HEOOXOAUMBIE

JUISt MPOBEICHUS 000CHOBaHU
JIOTUYECKUX 11aroB penieHusl.
HNuTepnpetupoBath MOJTyYECHHBIN

pe3yibTar n COIIOCTABJIATH €ro C
YCJIOBUEM 3ada4vu.

13

[ToBTOpeHwue (pe3epn) 6

Marematuka. Anreopa. I'eomerpus
9 kaacce (210 yacoB, 6 4acoB B He/eJII0)
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MBHoro4ieHbl

10

BhIMonHATE pa3iokeHue MHOTOUWIEHOB Ha
MHOXXUTEIH.

Pacno3naBath ~ KBaJpaTHBIA  TPEXWIEH,
BBISICHSTh BO3MOXHOCTh PA3JIOKEHHsST Ha
MHOXKUTENM, TPEJCTABIATh KBaJIpaTHBINA
TPEXWICH B BUJAE IMPOU3BEACHUS JIMHEHHBIX
MHOKUTEJIEH.

[MpumeHsTh pas3linvHbIe (hopMBI
CaMOKOHTPOJISI pu BBIIIOJIHEHU U
peoOpa3oBaHMIA

VYpaBHeHUs ¢ OHOU MEPEMEHHOI

20

Boimonusars pelieHre YpaBHEHUH,
CBOZALIMXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHEHUE.

[Ipumepb! pemieHust ypaBHEHUN TPETbEU U
YEeTBEPTOM CTENEeHM pasJIoKEHUEM Ha
MHOKUTEIH.

Pemats TEKCTOBBIE 3a7a4u
aredpayeckuM CriocoOOM MEPEXOAUTh OT
CIIOBECHOM  ()OPMYJIUPOBKM  YCIIOBUS
3aJaJM K aireOpanyeckold MOJENU IyTeM
COCTaBJICHUS YpaBHEHNS; peliaTh
COCTaBJIEHHOE YpaBHEHHUE;
UHTEpPIPETUPOBATH Pe3yJIbTaT

Cucremsbl ypaBHEHU

18

Pemate cucremsl AByX ypaBHEHHMH, OJHO
U3 KOTOPBIX JIMHEWHOE, a APYyroe BTOPOH
creneHu. Ilpumepsl pemeHuss cucteMm
HEJIMHEWHBIX ypaBHeHWW. Pemare 3apaun,
anreOpanveckoil MOJENbI0 KOTOPBIX — SIB-
JSIETCSL YPaBHEHUE C JBYMs IIEPEMEHHBIMU.
Haxomute  menple  pemeHus — mMyTeM
nepebopa.

Pemare cucremsl 1ByX YpaBHEHMI C IByMsI
NIEPEMEHHBIMHY, YKa3aHHBIE B COJIEPIKAHUN.
Pemiate TexcToBble 3a1aun anreOpanuecKuM
CIIOCOOOM:  TEPeXOJUTh OT  CIIOBECHOM
(OpMYIIMPOBKM  YCIOBHS — 3afaud K
anredpanyeckon MOJEIHN IyTeM
COCTaBJICHHSI CUCTEMBl YPaBHEHHI; peIlIaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUH; WH-
TEPIPETUPOBATH PE3YIIBTAT.

Crpoutb rpaduku ypaBHEHHH C JABYMS
IIE€PEMEHHBIMHU. KoHncrpynposarts
SKBHBAJICHTHBIE PEUEBBIE BBICKA3BIBAHUSIC
WCIONIb30BAaHUEM  alre0panyeckoro |
T€OMETPUYECKOTO SI3BIKOB.

Hcnons3oBate (GyHKIIMOHAIBHO-
rpaguyueckoe IIPEACTABIICHUE JUTSL
pELICHUs W HCCIENOBaHHUsS YPAaBHEHHU WU
CUCTEM
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HepaBenctaa

13

PacriozHaBaTh JMHENHBIE W KBaJpaTHBIC
HEPABEHCTBA, CUCTEMbl  JIMHEMHBIX U
KBAJpaTHbIX  HEPaBEHCTB. Pematn
KBaJ[paTHbIC HEPaBEHCTBA HAa OCHOBE TIpa-
(huueckux MpeaCcTaBICHUH

3aBHCHUMOCTH MCXKAY BCINYNHAMU

15

CocraBnsath  (GOpMyIbI,  BhIpaXKAIOIIHE
3aBUCHMOCTH MEXITY BEJIMYMHAMH,
BBIUUCIIATH TI0 opMyIIam

PacnozHaBath 1psAMYyIO U 0o0paTHYIO
HPOIOPLMOHANIBHBIE 3aBUCUMOCTH. Pemarhb
TEKCTOBBIE 3aJa4d Ha npsIMyI0 |
00paTHyO HPOIOPLIMOHATIbHBIE
3aBHCHMOCTH (B TOM YHCIIE C KOHTEKCTOM
U3 CMEXHBIX JUCLUUIUIMH, U3 pealbHON
YKU3HU)

YucnoBble pyHKIUU

24

Bbraucints 3HaueHust (QyHKIMH, 3a7aHHBIX
(hopmymamu (pum HEO0XOIMMOCTH
UCIIOJIb30BaTh KaJIbKYJSATOpP); COCTaBIAThH
TaOIUIly 3HAUEHUN QYHKIIHH.

Crpoutb 1o TOYKaM Tpapuku (QyHKIHH.
OnuceiBaTh CBOMCTBA (YHKIMHA HA OCHOBE
ee rpauueckoro npecTaBIeHuUS.
MopnenpoBaTh peabHbIe 3aBUCHMOCTH C
nomoupo  Gopmyn U rpadMKOB.
WuTepnperupoBarh rpaduku  peasbHBIX
3aBUCUMOCTEHN.

Hcnone3oBats (YHKIMOHATBHYIO
CUMBOJIMKY JUI 3allMCH  Pa3HOOOpa3HBIX
(haKkTOB, CBSI3aHHBIX C pPaCCMATPUBAEMBIMH
(GyHKUIMAMH, oOoraiasi OMNbIT BBITOIHEHUS

3HAKOBO-CUMBOJIMUYECKHUX IEUCTBHUM.
Crpouth  peueBble  KOHCTPYKIHH  C
HCIIOJIb30BAHUEM (bYHKIMOHATBHON
TEPMHUHOJIOTHH.

Hcnons3oBats KOMITBIOTEPHBIE

porpamMMbl JJIsi MOCTPOEHHS TpaduKoB
(GYHKIMH, U MCCIISOBAHUS TTOJIOKEHUSI
HAKOOpPJIMHATHOM IIJIOCKOCTH  IpauKoB
(GyHKIUI B 3aBUCHMOCTH OT  3HAYEHHH
KO3 PUIMEHTOB, BXOIAIMUX B (OPMYITY.
Pacrio3HaBath BU/IbI M3y4aeMbIX (DYHKIHH.
Ioka3bIBaTh CXEMAaTUYECKH IOJOXKEHHE Ha
KOOpIIMHATHOM  IUIOCKOCTH  rpaukoB
byHKIMH Buga y = kX, y = kX + b,y =
kixy= ax’, y=ax’+c, y=ax’+bx+c B
3aBUCUMOCTHU 0T 3HAYCHUI
KOA(HUIMEHTOB, BXOISIIIAX B
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dhopmynbl.CTpouTh TpapuKe H3ydaeMbIX
(yHKIMH;  ONMUChIBaTh WX  CBOICTBA.
Hcnonp3oBate  CBOWCTBA  KBaJApaTUYHOMN
¢byHKImH, ee rpaduKa U CBOUCTB.

Yucrnossle MOCJIEZIOBATEIEHOCTH.
Apudmernueckas U TeoMeTpudecKast
HPOTPECCHUH.

20

[IpuMeHsAT HMHIEKCHBIE O0O3HAYCHMS,
CTPOUTH  pEYEBbIE  BBICKA3bIBaHUSA  C
UCIIONIb30BAHUEM  TEPMHUHOJIOTMH,  CBSI-
3aHHOMU C ITOHSATUEM I10CJIEI0BATEILHOCTH
BbruncisaTe 4ieHsl OCIeN0BATEIbHOCTEN,
3aJaHHbIX (OPMYNIOH N - TO WieHa WM
PEKYPPEHTHOM (bopMyIIOii.
YcranaBnuBarthb 3aKOHOMEPHOCTh B
IIOCTPOEHUH  IIOCIIEOBATEILHOCTH.  €CIIH
W3BECTHBI IIEPBBIE HECKOJIBKO €€ YJICHOB.
N300paxaTh 4jeHbl MOCIEIOBATEIbHOCTH
TOYKAMH HA KOOPJAMHATHOMN IIJIOCKOCTH.
Pacnioznasatb apr(MeTHIeCKyro U
TEOMETPUUYECKYIO MPOTPECCUM IIPH PA3HBIX
crioco0ax 3afaHus. BbBIBOAUTH Ha OCHOBE
JIOKa3aTeNNbHbIX  pacCy’KACHUH  (QOpMyJIbI
obmiero  wieHa  apuMeTHUECKOH |
TEOMETPUYECKOM  IIPOTPECCHH,  CYMMBI
HIEPBBIX NuiIeHOB apudMeTH4ecKol u
TEOMETPUYECKOM  IPOTPECCUH,  PEIIaTh
3a/1a4d C UCIIOJIb30BaHUEM 3THUX (POPMYIL.
PaccmarpuBate TpuMEphl M3 peaJbHOU
KU3HHM, WIIIIOCTPUPYIOIIE HW3MEHECHUE B

aprupmMeTHIeCKon IIPOTPECCHH, B
reOMETPUYECKO MPOrpeccuu; n300paxaThb
COOTBETCTBYIOIIINE 3aBUCHUMOCTH
rpaduvecku

Pemarsn 3aa4i HACJIOXXHBIC IMPOLICHTEI, B
TEM 4YMCJIe 33/1a4d U3 PEeAbHOM NMPaKTUKH
(¢ MCToNTb30BaHNEM KAJIBKYJIITOPA)

OIIEMEHTBI KOM6I/IHaT0pI/IKI/I

Boimonuute mepebop BceX  BO3MOXKHBIX
BapUaHTOB JUIsI TiepecdyeTa OOBEKTOB HITU
KOMOMHAIHIA.

[TpuMeHAT,  TPaBWIO  KOMOHHATOPHOTO
YMHOXKEHHUSI JUISi  pelleHusl 3a1ad  Ha
HaxO)KIECHUE 4YHuCiIa OOBEKTOB M JIM KOM-
OuHalMii  (IMaroHamTu MHOTOYTOJBHHUKA,
PYKOIIO)KaTHs, YHCIO KOJIOB, IMH(POB,
napoJiei u T. I1.)
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MuoxecTBa. DJIEMEHTEI JIOTUKHU

BocnpousBoauts (bopMyIHPOBKH
OIIPENIEIICHU; KOHCTPYHPOBATh
HECIIOKHbIE olpeieneHus
CaMOCTOSITEIIBHO.

NnmoctpupoBaTh MaTeMaTH4ecKue
NOHATUA W YTBCPXKACHHA IIPUMCPAMMU.
Hcnonp3oBate OpUMEpbl M KOHTPIIPH-
MEPHI B apryMEHTalH.

Konctpyuposatsb MaTeMaTHYeCKue
MIPEIOKEHUS C IOMOUIBIO CBSI30K  €CJIU
., TO ..., 6 TOM U TOJBKO TOM CIy4ae,
JOTMYECKUX CBSI30K U, UlU

10.

Bexkrtopsl

10

DopmyIHpoBaTh ornpezeneHus u
WUTIOCTPUPOBATh  TOHSATUS  BEKTOPA,
JUTUHBI (MOJ1yJIsl) BEKTOpA, KOJUTMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

Boluncnsate  AnMHY W KOOPAMHATHI
BEKTODA.

HaxomuTh yroa Mexay BEKTOpamH.
BhITIONTHATE omeparuy HaJl BEKTOPaMHU.
Pacnio3naBars, dbopmynupoBath
orpenieiecHue MW U300paxkaTb CPEIHIO0
JMHHIO Tpanenun

BBIIONTHATE ~ MPOEKTHI MO TeMaM
UCTIONIb30BaHUsl BEKTOPHOTO METO/AA MpPH
pelieHnH 3a7ad  HAa BBIUYUCICHHUS U
JI0Ka3aTeNbCTBA.

11.

Meron koopauHar

10

OOBSCHATh U WIUTFOCTPUPOBATH TMOHSTHE
JIEKapTOBOI CUCTEMBbI KOOPJMHAT.
BeiBomuTh ¥ HCMONB30BaTh  (HOPMYIIBI
KOOpJWHAT CepeauHbI OTpe3Ka,
pPacCTOSIHUSL  MEXAY JBYMsS TOYKaMH
IJIOCKOCTH,  YpPaBHEHUS  NIpsIMOM U
OKPY>KHOCTH.

BremonssaTh MPOEKTHI 10 TeMaMm
HCIOJIb30BAHUS KOOPAMHATHOIO METOJa
NpU pENIeHUWH 3a7a4 HAa BBIYUCICHHUS M
JIOKa3aTeabCTBa

12.

CooTHoLIEHNsT MEXAY CTOPOHAMH U
yriaamu TpeyrosibHuka. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

13

dopmyIMpoBaTh OMNPEIENICHUs CHUHYCAa,
KOCHHYCa, TaHT€HCAa M KOTAaHI'€HCA YIJIOB
ot 0 1o 180 rpamycos.

BeBoguTh  (GopMynbl,  BbIpaKaroulue
¢yakuu yrnoB ot 0 no 180 rpamycos
yepes ¢byHKIMK OCTpPBIX  YIJIOB.
DopMyIHpPOBaTh U Pa3bACHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO.
Bbruucnare 3HaueHue (QyHKLUUU yria 1o
OMHOW W3 €ro 3aJaHHBIX (YHKIIHA.
dopMynupoBaTh U J10Ka3bIBaTh TEOPEMBbI
CHUHYCOB M KOCHUHYCOB.
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Pemrate 3a1a4u Ha
JIOKa3aTeIbCTBO u

MopenupoBaTh  YCIOBHE  3aJauyd  C
MOMOIIIBI0  YepTeXa WIM  PHUCYHKAa,
MIPOBOJIUTH JTOTIOJIHUTEIBHBIC TTOCTPOCHUS
B XO0I¢C pemeHI/m 3ada4yu, BbIICIATH Ha
yepTexRe KOH(MUTypaluu, HEOOXOJMMbIC

MIOCTPOCHHE,
BBIYUCIICHUS.

JUISL MIPOBEICHUS 000CHOBaHUM
JIOTHYECKHUX 111aroB pelLIeHus.
NHutepnpeTupoBarthb IIOJTyYEHHBIN

peE3yibTaT n COIIOCTAaBJIATH €ro C
YCJIOBHUCM 3aa4vu.

13.

JUtnHa OKpYXHOCTHM M IUIOLIA/b
Kpyra

15

BoiBoauth (popMysnbl JUIMHBI OKPYKHOCTH
¥ TUIOLIAIN KpyTa

Pemarp 3amaun Ha BBIYKCICHHE JUIMHBI
OKPY>KHOCTH H TUTOIIAH Kpyra. Onupasch
Ha JaHHBIC YCIIOBUS 3a/a4d, HAXOIUTh
BO3MOXXHOCTh IPUMEHEHHUSI HEOOXOMMBIX
dbopmyn, 1peoOpazoBbIBaTH  (HOPMYIIBL.
Hcnons3oBath bopMyITBI JUTSt
000CHOBaHUSA JIOKa3aTeNIbHbBIX
paccyXIeHui B XO[€  pEIICHUS.
HNHurtepnipetupoBath IIOJIYYEHHBIN
pe3yapTaT W COMOCTaBIATH €ro ¢
YCJIOBHEM 33/1a4H.

14.

JBmxeHus

10

OOBSACHATh U WJUTIOCTPUPOBATH TOHATHUS
paBeHctBa (uryp, mnomobus. Crpoutsb
paBHbIE U CHMMETpPUYHBIE (UTYDHI,
BBITIOJIHATh TApaJUICIbHBIA  TIEPEHOC U
MOBOPOT.

UccnenoBate CcBOWCTBA JABWKEHUH C
MOMOILbI0 KOMITBIOTEPHBIX MPOTPaMM
BreimonHATE  TpOEKTHI MO TeMaMm
TeOMETPUUECKUX  TpeoOpazoBaHui  Ha
TIJTIOCKOCTH.

15.

[ToBTopenue (Pe3eps)

17

34



