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HOACHUTEJIBHASA 3AITUCKA
O0mas xapakTepucTuka y4e0Horo npeamera «MareMaTuka

[Iporpamma yuebHOro mpeamera «MaremaTuka» pa3paboTaHa Ha OCHOBE
®denepabHOTO TOCYJApPCTBEHHOIO 00pa30BaTENbHOIO CTaHAApTa OCHOBHOTO
obmero o00pa3oBaHUSl C YYETOM COBPEMEHHBIX MHPOBBIX TpEOOBAaHUH,
OPEIbSABISEMBIX K MAaTEMAaTUYECKOMY OOpPa30BaHMIO, U TPATULIMM POCCUHCKOTO
o0Opa3oBaHMsI, KOTOpPbIE 00ECIIEUYNBAIOT OBIAJCHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTABJISIIOUIMMHU OCHOBY JUIsl HENPEPHIBHOTO OOpa30BaHHS M CAMOPA3BUTHS, a
TAaK)K€ LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO MW IO3HABATEJIHbHOIO
pa3BuTHs oOydaromuxcs. B mporpamme ydTeHbl uieu v nojoxkeHus Konuenuuu
pa3BuUTHsI MateMmatudeckoro obOpaszoBanus B Poccuiickoit @enepanuu. B smoxy
1 poBoi TpaHCPopMaIH BeeX cep uenoBEUECKOM NesITEIbHOCTH HEBO3MOKHO
CTaTb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOW MaTeMaTH4ecKOu
NOATOTOBKM. Y’K€ B IIKOJE MarTeMaThKa CIYKAT OINOPHBIM MPEIMETOM JUIs
U3YYEHUs CMEXHBIX JHUCUUIUIMH, a IOCJE IIKOJbl PEealbHOM HEOOXOIMMOCTBIO
CTAaHOBUTCSl HEINpPEpPBIBHOE 00pa3oBaHuE, 4TO TpeOyeT MONHOLUEHHOW 0a30Boii
o011eo0pa3oBaTelbHONM MOATOTOBKM, B TOM YHCIE€ M MAaTeMaTH4eCKOW. ITo
OOyCIIOBJIEHO TE€M, YTO B HAllM JIHU PacTeT 4UCIO Mpodeccuil, CBA3AHHBIX C
HENOCPEICTBEHHBIM TNPUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKU, U B
Ou3Hece, U B TEXHOJOTMYECKMX OOJAacCTIX, M JaXe B T'yMaHUTapHbIX cdepax.
Takum oOpazom, Kpyr oOydaromuxcs, sl KOTOPbIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM IIPEIMETOM, PACIIUPSAETCS.

[IpakTueckass MOJE3HOCTh MATEMAaTUKU OOYyCIIOBJIEHA TEM, UTO €€
NpPEIMETOM  ABISIIOTCA  (PyHIaMEHTaldbHbIE  CTPYKTYpbl  Hallero  Mupa:
IIPOCTPAHCTBEHHbIE (POPMBI U KOJMYECTBEHHBIE OTHOIICHHS OT MPOCTEHIIHNX,
YCBAaMBAEMBIX B HEMNOCPEACTBEHHOM ONBITE, JO JOCTaTOYHO  CIIOXKHBIX,
HEOOXOJUMBIX JUIsl Pa3BUTHUS HAy4YHBIX M TNPUKIAAHBIX uAeH. be3 KOHKpeTHBIX
MaTE€MaTUYeCKUX 3HAHWWA 3aTPyJHEHO NOHMMAaHWE IPUHLHUIIOB YCTPONCTBA M
UCIIOJIb30BAHUSI  COBPEMEHHOM TEXHUKH, BOCHPHUATHE U  HHTEpIpETALUA
pa3zHO00pa3HOM COIMATBLHOM, SKOHOMUYECKOU, MOTUTHUYECKOU HHPOPMAIIHH, MAJIO
3¢ ¢deKTUBHA MOBCEAHEBHAs MpPaKTUYECKas JeATeNbHOCTh. KaxxaoMmy denoBeky B
CBOEH JKW3HU IPUXOJIUTCA BBINOJHATH PAcCyeTbl M COCTABJIATH AJITOPUTMBI,
HaXOIUTh W TMPUMEHATH (OpPMyIbI, BIAAETh MPAKTUYECKUMU MpUEMaMU
F€OMETPUYECKUX  U3MEPEHM UM  TOCTPOEHWH, 4YHuTaTh  MHGOpPMAIHIO,
IPEACTABICHHYI0O B BHJE TaOJWl, AUarpaMM U TpaduKoOB, XUTh B YCIOBHUAX
HEONPEEICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITUH.

OnHOBpEeMEHHO C paclupeHueM cdep NPUMEHEHUsT MaTeMaTUKU B
COBPEMEHHOM O0IIIeCTBE Bce 00jiee BaXKHBIM CTAHOBUTCS MAaTeMaTUYECKUM CTUIIh
MBIIUICHUS, TPOSBISIOMINNCA B ONPENEIECHHBIX YMCTBEHHBIX HaBblKax. B
IpoLecCe M3YYEHUS MATEMAaTHKA B apCEHAl NPUEMOB M METOJOB MBILUICHUS
YeJIoBEKa €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA MHIAYKIUS W JEAyKIus,
0000IeHne ¥ KOHKPETH3alus, aHaIM3 W CHHTe3, KiIaccupuKaiusa u
cucreMarusanus, adctparupoBaHue U aHanorus. OOBEKTHl MaTEeMaTHUECKUX
YMO3aKJIIOUEHHUI, TMpaBUja UX KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXaHU3M
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JIOTHYECKHUX TMOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE yMeHHs (OPMYIHPOBATH,
O00OCHOBBIBaTh U JOKa3bIBaTh CYKICHHUS, TEM CAaMbIM PpPa3BUBAIOT JIOTUUYECKOE
MbIlIUIEHHE. Benymas ponb NpUHAANSKUT MaTeMaTHKE UM B (OPMUPOBAHUU
QJITOPUTMUYECKON KOMITIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUM YMEHUU J1EHCTBOBATh
[0 3aJaHHBIM aJIFOPUTMaM, COBEPLIEHCTBOBATh W3BECTHbIE U KOHCTPYHMPOBATH
HOBbIE. B mpouecce pemieHust 3ajiady — OCHOBOM Y4eOHOH JEATENIBHOCTH Ha
ypOKax MaTeMaTUKH — pPa3BUBAIOTCS TaKXKe TBOpYECKas M MPUKIIAJAHASL CTOPOHBI
MBIIIICHHS.

OOyueHre MareMaTUKe TaeT BO3MOXKHOCTH pa3BHBAaTh Yy OOy4YaIOIIUXCS
TOUHYIO0, pPallMOHAIIbHYI0 U WH(GOPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee
MOJIXOJISIIIHE SI3bIKOBBIEC, CHMBOJIMUECKUE, TpauuecKkrue CpecTBa Al BHIPAKEHUS
CYXJICHHUI 1 HATJSAHOTO UX MPEACTABICHHUS.

HeoOxomuMpiM ~ KOMIIOHEHTOM  0OMIeH  KyJIbTYyphl B  COBPEMEHHOM
TOJIKOBaHUU  fABJIAETCA  O0Ollee  3HAKOMCTBO C  METOAAMM  IO3HAHUSA
NEHCTBUTENBHOCTH, MpPEICTaBICHUE O MpEeIMETe W METOJax MaTeMaTHKH, HX
OTJIMYMNA OT METOJOB JIPYTMX €CTECTBEHHbIX M TYMaHUTapHbIX HayK, 00
OCOOCHHOCTSIX MPUMEHEHUS MATEMaTUKU JJI1 PEUICHUs] HAyYHBIX M MPUKIATHBIX
3agad. Takum oOpa3om, mMaTeMmaruyeckoe oOpa3oBaHHE BHOCHT CBOW BKJaJ B
(dbopMupoBaHue oO1IeH KylIbTYpbl YETOBEKA.

N3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
YeJioBeKa, MOHMMAHUIO KPACOThl M HM3AIIECTBA MATEeMAaTHUECKUX PACCyKICHUM,
BOCTIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO HJIEN CUMMETPHH.

Koppekumonno-pa3suBaromuii IIOTEHIIU A y4eOHOTO npeaMera
«MaTemMaTHKa» COCTOMT B O0OECIEYCHHH BO3MOXKHOCTEU [JIsI TPEOAOTICHHS
CIEAYIOMMNX CHEUDUUECKUX TPYTHOCTEN CIA00BUIAIINX 00YUYAIOIINXCSI:

. dbparMeHTapHOCTh WM HCKAKCHHOCTh TPECTAaBICHUN O PEaTbHBIX
00BEKTaxX U MPOoIIeccax;

. HEJI0OCTAaTOYHOCTh HEOOXOAUMBIX CBEJICHUN 00 OKPY>KAIOIIEM MUPE;

. HEJIOCTAaTOYHOCTh  COIIMAJIBHOTO  OMbITa W, Kak CIEeACTBUE,

HEBO3MOKHOCTh YCIIEIIHOTO (DOPMUPOBAHUS Psifia MOHATUN, PEIICHUS CIOKETHBIX
Y MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

. TPYJIHOCTH BOCIpUATHs Tpaduueckod MHGOPMAIIMU U BHITOJHEHUS
T00BIX Tpaduueckux padoT, 3aMeIJIeHue TEMIIA BBITIOJHEHUS TOCTPOCHU;

. 3aMeJIeHue TeMIa U CHIYKCHUE CKOPOCTH BBITIOJTHCHHSI TTMCHMEHHBIX
pabor.

[Ipeomonenne yka3aHHBIX TPYAHOCTEH TOJDKHO OCYIIECTBIISATHCS Ha KaXKIOM
ypOKE YyUYUTEeIEeM B TMPOIECCE CIEHUATbHO OPraHM30BAaHHOW KOPPEKIIMOHHON
paboThI.

Hesan u3yuyenus yueOHoOro npeamera «MaremaTuka»

[TpuopuTeTHBIMU 1IENISIMU O0yUCHUS MaTEeMaTHKE B 5—9 Kjaccax SBIISIFOTCS:

(opMuUpOBaHKE IIEHTPATBHBIX MATEMATHICCKUX IMOHATHI (YUCIIO, BEIMYUHA,
reoMeTpuiecKast durypa, nepeMeHHas, BEPOSITHOCTb, byHKIHS),
00eCIeYnBaOIINX TMPEEMCTBEHHOCTh U TMEPCIEKTUBHOCTh MAaTeMaTHYE€CKOTO
o0Opa3oBaHMs 00YJarOIINXCS;



MO/BEICHUE OOYYAIOIMIUXCSl Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTE€MaTUKU U OKPY>KAIOIIEro MUpa, MOHUMAaHME MAaTeMaTHKU Kak
4acTH O0IIel KyJIbTypbl YEJIOBEUECTBA;

Pa3BUTHE MHTEIIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00ydaromuxcs,
MO3HABATENIbHON  AKTUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIICHUS, UHTEpeca K U3YYCHUIO0 MaTEMaTUKH;

dbopmupoBanre (HYHKIIMOHAIBLHON MaTeMaTH4YeCKOW TpaMOTHOCTH: YMEHHS
pacmo3HaBaTh  MPOSBJICHHWS ~ MAaTEMAaTHUYECKUX  TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XKU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
bopMyIHpOBaTh WX HA SI3bIKE MAaTEMATUKHA M CO3/1aBaTh MaTEMaTUIECKUE MOJICIH,
MPUMEHSITh OCBOCHHBI MaTEMaTHUYECKUW ammapar Jisl PElICHUs] TMPaKTUKO-
OpPUCHTUPOBAHHBIX 3a/lady, MHTEPHIPETUPOBATH U  OLECHUBATh MOJYYCHHBIE

pEe3yJIbTaTHI.

Koppekunonnsle 3a1auu:

. Pa3BuTue 3pUTENBHOrO, OCA3aTEIBHO-3pUTEIBHOTO M CIyXOBOTO
BOCIIPUSATHS.

. Pa3BuTre npon3BOJIBHOIO BHUMAHUS.

. Pa3ButHe u KOppeKLUs HaMsTH.

. Pa3Butne W KOpPpEKLUS JIOTMYECKOTO MBIIIIEHUS, OCHOBHBIX
MBICJIUTEIbHBIX ONEPALIHA.

. [Ipeoionenrie HHEPTHOCTH MCUXUYECKHUX MTPOLIECCOB.

. Pa3BuTre nnanorndyeckor 1 MOHOJIOTHYECKOU PEUH.

. [Ipeononenne BepOanu3ma.

. ®opMUpOBaHUE HABBIKOB 3PUTEIIBHOIO, OCSI3aTEIbHO-3PUTEILHOIO U
CIIyXOBOTO aHAJINA3A.

. Pa3BuTHe HaBBIKOB OCS3aTEIbHO-3pUTENIBHOTO OOCIEOBaHUS U

BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.11.

. dopMupoBaHUE YMEHUS BBITIOJHATh TMPU TOMOIIM YEPTEKHBIX
WHCTPYMEHTOB T€OMETPUUYECKHE MOCTPOCHHUsI, MOCTpOeHUE TrpaduKoB (PYHKIUH,
JMarpaMM 4 T.11.

. dopMUpoBaHUE YMEHHS YNUTATh IBETHBIE (MJIM KOHTPACTHBIC, YEPHO-
oenbie) penbedHble TpadUKu DIEMEHTapHBIX (PYHKIUH Ha KOOPAMHATHOM
TUTOCKOCTH.

. OOyueHnue mnpaBwiaM 3aldCH  MaTeMaTUYecKux  (Gopmyn
CHeMaTbHBIX 3HAKOB.

. OOyuenue mprueMam Mpeoopa3zoBaHUs MaTEMaTUIECKUX BBIPAKEHUM.

. CoBepIlIEHCTBOBAaHHE CHELMAIBHBIX MPUEMOB OO0CIEIOBaHUS U
U300paKeHUs U3y4aeMbIX OOBEKTOB.

. dopMUpOBaHUE, YTOYHEHHE WM KOPPEKLUMS MPEICTABICHUNA O

MpeIMETaxX U MPOLEeCcCax OKPYKAIOLUIEN JEHCTBUTEIIBHOCTH.



. ®opMUpOBaHME M COBEPIICHCTBOBAHME YMEHHS paCIO3HABATh
CXOJHBIE MPEAMETHI, HAXOJIUTh CXOAHBIE U OTJINYUTENIbHBIE IPU3HAKU MTPEIMETOB
U SIBJICHUM, UCIIOJIb3Ysl COXPAaHHbIE aHAJIN3aTOPBHI.

. dopmupoBaHUE U COBEPIICHCTBOBAHNE YMCHHUS HAXOAUTh IPUIMHHO-
CJIEICTBEHHBIE CBA3U, BBIIEIISATE INIaBHOE, 0000IATh, 1€JIaTh BEIBOIBL.

. CoBepIIICHCTBOBAaHNE HAaBBIKOB BepOaTbHOM KOMMYHHUKAITUH.

. CoBepIICHCTBOBAHHE YMCHHS NPUMEHATH HEBEpOAIbHBIC CIIOCOOBI
OOIIIEHUSL.

. Pa3BuTHe MEJIKOW MOTOPUKHU U 3PUTEIHLHO-MOTOPHON KOOPIMHAIIHH.

. CoBepIICHCTBOBAaHWE yMEHHS  3PUTCIIBHOH  OPHEHTHPOBKH B
MUKPOIIPOCTPAHCTRBE.

. dopmupoBaHUE PAIMOHAIBLHOTO IOJAX0AAa K PEHICHUIO YyYeOHBIX,

OBITOBBIX U TPO(ECCHOHATBHBIX 33/a4, Pa3BUTHE AHAIUTUKO-TIPOTHOCTUYECKUX
YMCHHI U HABBIKOB.

Anre0Opa sBJSETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
oOecrieuynBaeT M3y4eHUE JAPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYy4YHOIO, TaK U
TYMaHUTAPHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOIUMO Uil  MPOAOTKCHUS
oOpa3oBaHUs M B TOBCEJHEBHOW Xu3HU. Pa3zButue y 00ydaromuxcsi Hay4HbIX
MPEACTABICHUN O TMPOUCXOXKIACHUU U CYIIHOCTU alreOpandyecKkux aOCTpakIuu,
croco0e OTpaKeHUs MaTEMAaTUYECKON HAayKOH SBJICHUM U MPOIIECCOB B MPUPOJIE U
O0IIIecTBE, POJIM MaTEeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM TO3HAHUU U B
MPAaKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KayecTB
MBIIUICHNSI, HEOOXOANMBIX I aIallTallid B COBPEMEHHOM IIM(POBOM OOIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM 00pa3oM o0O0ecrednBaeT pa3BUTHE YMEHUS
HaOM0aTh, CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTHU
MBIIUICHHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBHUS U
BBIBOIBI, (POPMYIIUPOBATH YTBEpkAcHUS. OCBOCHHE Kypca ainreOpsl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIITUICHHS O0yUYalOIMUXCs: OHU UCTIOJIb3YIOT I€IyKTUBHbBIC
U WHJIYKTUBHBIE PACCYXKIEHUs, 0000IIeHIEe U KOHKPETU3AINI0, a0CTparupoBaHue
u a”anoruto. OOyuyeHue anrebpe mpeArnosiaraeT 3HAYUTENBHBIA 00BEM
CaMOCTOSITENIbHOM ~ JIETEIBHOCTH  OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pellieHre 3a1a4 €CTEeCTBEHHBIM 00pa3oM SBIISIETCS peain3aleil JesTeIbHOCTHOIO
MPUHITUIA O0yUeHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMMAIOT COJEP)KaTelIbHO MeTOoAnuYeckrue TuHuM: «Yucma u
BBIUUCTICHUS»; «AnreOpanueckue BBIpAXKCHUs»; «YPaBHEHUS M HEPABEHCTBAY;
«Dynaxuny. Kaxnas u3 3TUX cojepKaTeIbHO-METOANYECKUX JTUHUI Pa3BUBACTCS
Ha TPOTSHKCHHHM YeThIpEX JIeT W3Y4YCHHs Kypca, eCTECTBEHHBIM 00pazom
NeperyieTasich U B3aWMOJACWUCTBYSl C APYTMMH €ro JUHUSMHU. B xome m3yueHus
Kypca OOydYaromuMcsi TPUXOIUTCS JIOTHYECKH pPacCyXJaTh, HCIOJIb30BATh
TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3W ¢ 3TUM 1ienecoo0pa3Ho BKIIOYUTH B
porpaMmMy HEKOTOPBIE OCHOBBI JIOTHKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/IEIIbI
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYJAOIIMMUCS
OCHOB YHUBEPCAJILHOTO MAaTEMaTHYeCKOro s3blka. TakuM 00pa3oM, MOXKHO



yTBEpXKAaTh, UYTO COJEP)KATEIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«Anredpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanune iuHUM «YHCIIa W BBIYKACICHUS CIYKAT OCHOBOM ISt
JanbHENIIero U3yd4eHus MaTeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJITOPUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi IIOBCEIHEBHOM
KW3HU. Pa3BUTHE NOHATHUS O YUCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAallMOHAIbHBIMU
U HUPpAlMOHAIBHBIMH  YHUCIaMH,  (OPMUPOBAHHMEM  TMPEACTABICHUH O
JNEHUCTBUTEILHOM 4YHUCIJIE. 3aBEPIICHUE OCBOEHUS YHCIOBOW JIMHUM OTHECEHO K
CTaplieMy 3BeHY OOIIero 0Opa3oBaHusl.

Conepxanue JAByX aiareOpanyeckux JUHUM —  «AjareOpanueckue
BBIpOXKECHUS» U «YPaBHEHHS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHPOBAHHIO Y
00yJarolmxcss MaTeMaTHYECKOro armapara, HeoOXOAMMOro Ui pelIeHUs 3a/1ad
MaTeMaTUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 331ad. B
OCHOBHOM WIKOJIE Yy4eOHBIH MaTepuan TPYHIUPYETCs BOKPYT palUOHAJIbHBIX
BbIpaXEHUIN. Anredpa JAEMOHCTpUPYET 3HAUCHHE MaTEMaTHKH KakK S3bIKa s
IIOCTPOCHUS MAaTEMaTUYECKUX MOJEJIEH, OIMCAaHMUA IIPOLECCOB U  SABJICHUU
peanbHOro Mupa. B 3amaun oOyueHuss airedOpe BXOIAT TaKkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMUYECKOTO MBIIICHUS,, HEOOXOAWMOIO, B YaCTHOCTH, MJif
OCBOEHHUS Kypca UHGPOPMAaTUKHA, U OBJAJCHUE HAaBbIKAMHU JIETyKTHUBHBIX
paccyxaeHuit. [Ipeobpa3zoBanre CUMBOJIbHBIX (DOPM BHOCHUT CBOM crieliupuuecKuit
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxxanue  (yHKIMOHAIbHO-Tpa)UUECKOM  JIMHMM  HALEJIEeHO  Ha
NOJIy4deHHE  OOy4yaloIMMHCS  3HAHUK O  (PYHKIMAX KAk  BaKHEWIIEH
MaTE€MaTUYeCKOM MOJENW MJisi ONHMCAaHWs M HCCIEAOBaHUS Pa3sHOOOpPA3HBIX
IPOLIECCOB U SABJICHUW B mpupojae U oOmectBe. M3yueHue 3Toro marepuana
CHOCOOCTBYET DPA3BUTUIO Yy OOYYarOIIMXCS YMEHHS HCIOJIb30BaTh pa3IUYHbIC
BBIPA3UTEIIbHBIE CPEACTBA SI3bIKA MATEMAaTUKU — CJIOBECHbBIC, CHUMBOJIMYECKHUE,
rpaguyeckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE TPEJACTABICHUNH O pOJHU
MaTeMaTUKHU B Pa3BUTUU LUBWIN3ALKNHA U KYJIbTYpPHI.

Crnenys npezactaBiieHHOW paboueli mporpaMMe, HauuHasi ¢ CeIbMOTO KJiacca
Ha YypOKax TeOMETpUU OOydaromMiics YYUTCS NPOBOAUTH JIOKa3aTeIbHbIE
paccyXIeHusl, CTPOUTH JIOTUYECKHE YMO3AaKIIOUYECHMs, [OKa3bIBaThb HCTHUHHbIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IIPOBOJIUTH PACCYKICHHUS «OT
IPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POpMyIHpOBaTH OOpATHBIE
yTBepxkaeHus. OOydaronuiics, OBIAJACBIIMNH HMCKYCCTBOM pacCyXlaTh, OyJIeT
IIPUMEHSITH €r0 U B OKPYKAOIIEN KU3HHU.

[{enpro M3ydeHUs: TEOMETPUU ABJISIETCSA MCIOJIB30BAHHUE €€ KaK MHCTPYMEHTA
IIPU PELICHUM KaK MaTeMaTUYECKUX, TAaK U MPAKTUYECKUX 3a]1a4, BCTPEUAKOLIUXCS
B peasibHOM >kn3HU. OKOHYUBIIMM KYypC T€OMETpUN 00ydaroImunics JOKEH ObITh B
COCTOSIHUM ONPEIEIUTh T€OMETPUUYECKYI0 (GUTYpy, OINUCATh CIOBAaMHU JAaHHBIN
YepTexX WIM PUCYHOK, HAWTH IUIOIIAJb 3E€MEIBHOIO Y4YacTKa, pPacCYuTaTh
HEOOXOUMYIO JJIMHY ONTOBOJOKOHHOTO Kales min TpebyeMble pa3Mephl rapaxa
JUIsL aBTOMOOWJSl. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMTENIbHAs JIMHUSA B
WU3YYEHHUU T'€OMETPUH B LIKOJIE.



Yauteno peKoMeHIyeTCsl TOAOMPaTh 3aa4H MPAKTHIECKOTO XapaKTepa JJis
paccMaTpuBaeMbIX TEM, YUUTh JIETeH CTPOUTh MATEMAaTUYECKUE MOJIETN PeaIbHbIX
KU3HEHHBIX CHUTYallMii, MPOBOAUTH BBIYKMCICHUS M OILICHUBATh aJ€KBAaTHOCTb
MOJIy4eHHOTO pe3yibTaTa. KpailiHe BaKHO MNMOAYEPKUBATH CBSI3M TEOMETPUHU C
JIpYTrUMU npeMeTaMu, MOTHBHUPOBATH UCIIOJIb30BATh onpeeIeHus
Tr€OMETPUYECKUX (PUTYP U MOHSATUMN, T€MOHCTPUPOBATH MPUMEHEHUE MOJTYYCHHBIX
yMeHUM B (U3MKE M TEXHHKE. ODTH CBA3M HauOoliee SPKO BUIHBI B TeMax
«BekTopb», «TpUroOHOMETpHYECKHME COOTHOLICHHs», «Meron KoopauHaT» U
«Teopema [Tudaropay.

B coBpemennoMm 1iudpoBoM MHUpe BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUHN, TaK
U UX pOJIM B 00pa3oBaHUU, HEOOXOIUMOM KaXKIOMY uesnoBeKy. Bo3pacraeT umncio
npodeccuii, mpu OBIAJACHUH KOTOPHIMH TpeOyeTcsl Xxopolas 6a3oBasi OATOTOBKA
B 00JIacTU BEpOSITHOCTM W CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)kHa A
MIPOJIOJKEHUS 00pa30BaHUs U JIJIs1 yCIEIHON TPpo(hecCUOHATBLHON Kaphephl.

Kaxxnip1il yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE MMEIOIINXCS
y HEro JaHHbIX. A i1 OOOCHOBAHHOTO TPHUHSTHS PEIICHUS B YCIOBUSIX
HEJI0CTaTKa WM M30bITKa MHPOPMAlUM HEOOXOAMMO B TOM YHCIE XOpPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NMeHHO To3TOMy OCTpO BCTajlla HEOOXOAUMOCTh CPOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJICMON  COCTABJISIIONICH  YMEHHE  BOCIPHHUMATh W KPUTHYCCKHU
aHAMM3UPOBATh UH(OPMAITHIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, TOHUMATh
BEPOSTHOCTHBIA XapaKTep MHOTHX pPEATbHBIX IIPOIECCOB MW 3aBUCHMOCTEH,
MIPOU3BOINTH MPOCTEHINIHE BEPOSATHOCTHBIC pacyeThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIMIAMU cOopa, aHanmW3a W TPEACTABICHHUS ITaHHBIX W3 Pa3IMYHBIX cdep
JKW3HU 00IIecTBa M TOCYJIapCTBa MPUOOIIAET OOYyYarOmMXCs K OOIIECTBEHHBIM
uHTepecam. M3yueHne OCHOB KOMOWHATOPWKH Pa3BUBAET HABBIKM OPTaHU3AIUU
nepebopa W MoJCcYeTa Yucia BapHAHTOB, B TOM YHCIIC, B MPHUKIAJAHBIX 3ajadax.
3HaKOMCTBO C OCHOBaMHU TeOpHH TpadoB CO3MaeT MaTeMaTHYEeCKUW (PyHIaMEHT
st GOpMHUPOBAHUS KOMIETCHIIMM B 00JMacTH WHGOPMATHKU U HUQPPOBBIX
TexHosoruii. [loMuMO 93TOro, TpU U3IYYEHUH CTATUCTUKH UM BEPOATHOCTHU
o0oramarTcsl MpeACTaBICHUs] O0yYaloIUXCsi O COBPEMEHHOW KapTHUHE MHUpa H
METO/JaX €ro HCCIeAOoBaHUsA, (OPMUPYETCS MOHUMAHHWE POJIM CTATUCTUKH Kak
WCTOYHHUKA COITMAIBHO 3HAYUMOM WH(OOpPMAIMU W 3aKJIaJBIBAIOTCS OCHOBBI
BEPOSTHOCTHOTO MBIIILJICHHS.

B cooTBeTcTBHM C JaHHBIMH IEISIMH B CTPYKTYpE HpPOrpaMMbl YIeOHOTO
Kypca «BeposSTHOCTh M CTaTHCTWKa» OCHOBHOM IIMKOJIBI BBIACIEHBI CIICTYIOIINE
COJIepKaTeNbHO MeTonndeckue nuHun: «lIpeacraBneHne JaHHBIX U OmMHcaTeIbHAas
CTaTUCTHKa»; «BeposTHOCTBY; «DIIeMEHThl KOMOWHATOpUKW»; «BBemeHue B
Teopuro TpadoBy.

Conepxxanue nuHuu  «lIpencraBneHue JaHHBIX W ONKCATENbHAs
CTaTUCTHKa» CIYXUT OCHOBOW [JIsi (OPMHUPOBAHMSI HABBIKOB pPabOTHI C
uH(popMaIuet: OT YTEHUS W HUHTEPHpeTanuu WHPOpPMAIlUU, MPEICTABICHHON B
Tabnuiax, Ha auarpamMmax u rpadukax g0 cbopa, TMPEACTaBICHUS W aHaIu3a
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JAQHHBIX C MCIIOJIb30BAHUEM CTAaTUCTUYECKUX XAapaKTEPUCTUK CPEAHUX U
pacceuBaHus. Pabortas ¢ JaHHBIMH, oOOydarolluecs ydarcs CUUTBIBaTh H
MHTEPIPETUPOBATh [JAHHBIC, BBIABUIATh, apPryMEHTUPOBATh U KPHUTHKOBAThH
OpOCTEHIINE THUIOTE3bl, pPa3MbIIUIATE HaX  (AKTOpaMH, BBI3BIBAIOIIMMU
U3MEHYMBOCTh, M OLEHHWBATh WX BIMSIHME HAa paccMaTpUBAcMble BEIUYUHBI U
IIPOLIECCHI.

VHTYyUTUBHOE NPEACTABICHUE O CIy4YalHON M3MEHYMBOCTH, MUCCIIEIOBAHUE
3aKOHOMEPHOCTEH W TEHACHIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOW JUIA
W3YUYEHHs TEOPUU BEPOSATHOCTEU. boplioe 3HaYeHne 3/1eCh UMEIOT IPAKTUYECKUE
3a1aHUS, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISMH.

[loHsiTHE BEPOSATHOCTH BBOJAUTCA KaK Mepa NpaBAONOAOOUS CIy4aillHOrO
coObrtus. [lpym wm3yueHum Kypca oOydarolmuecss 3HAKOMSTCA C HPOCTEUIIMMU
METOJAMH BBIYUCIICHUS BEPOSATHOCTEH B CIIyYaWHBIX OKCIIEpUMEHTax C
PABHOBO3MOKHBIMHM JJIEMEHTAapHBIMUA HMCXOAAaMH, BEPOSTHOCTHBIMU 3aKOHAMH,
NO3BOJIIOIIMMHU CTaBUTh U pelIaTth Oosee CIoXHbIE 33aaud. B Kkypc Bxonsr
HayajbHbIE IIPEACTABICHHUS O CIY4YalHBIX BEJIMYMHAX U HUX YUCIOBBIX
XapaKTEpUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCyIIECTBIISIETCS] 3HAKOMCTBO 00YYarOIIUXCS C
MHOKE€CTBAMU U OCHOBHBIMHU OIIEPALIMSIMUA HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
IIPUMEpPBI IIPUMEHEHUA [UIA PELICHUs 3aad, a TAKXKEe HCIOJIb30BaHUS B JIPYTUX
MaTEeMaTUYECKHUX KypcaX U y4eOHBIX MpeAMeTax.

Mecto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

VYyeoOnslii mpenmer «MaTeMaTuka» SBIAETCA 0053aT€IbHBIM MPEIMETOM Ha
JJaHHOM ypoBHe oOpazoBanus. B 5-9 kmaccax (Bapuant 1 AOOII OOO) yueOHbIN
npeamer «MareMaTukay TPaJuIUMOHHO U3y4aeTcs B paMKax CIEeAYIOIUX y4eOHBIX
KypcoB: B 5-6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB
«Anrebpa» (BKIIOYash DJIEMEHTHl CTAaTUCTUKA U TEOPUU BEPOSTHOCTEH) W
«I"'eometpusi». Hacrosimeit mporpaMmoil BBOAMTCS CaMOCTOSATENbHBIN yueOHBIH
Kypc «BeposITHOCTb U CTAaTUCTUKAY.

B 5—10 xnmaccax (Bapmant 2 AOOII OOOQO) y4eOHBIH TpeaMeT
«Marematuka» TPaAUIIMOHHO MU3Yy4aeTcsl B paMKax CIEIYIONINX y4eOHBIX KYpPCOB:
B 5-6 kiaccax — kypca «MatemaTtuka», B 7—10 kinaccax — KypcoB «Amredpa»
(BKJIFOYAsE AJIEMEHTBhl CTATUCTUKU U TEOpUU BeposiTHOcTe) u  «l'eomeTpusi».
Hacrosimeit  mporpamMMoil  BBOAMTCSL  CaMOCTOSATENIBHBIM ~ Y4eOHBIH  Kypce
«BeposTHOCTB 1 CTaTUCTHKAY.

Mecto yuyeOHOro kypca «Maremaruka» B y4eOHOM ILIaHe.

Cornacno yudeOHoMy 1aHy (Bapuant 2 AOOII OOO) B 5-6 kiaccax
M3y4aeTCs WHTEIPUPOBAHHBIA IIpeaMeT «MareMatuka», KOTOpPBIM BKJIIOYACT
apu(pMETHYECKU  MaTepuall M  HaMJBAHYI0 ~ TEOMETpUI0, a  TaKKe
MPOTEIEBTUUECKUE CBEACHUS W3 aireOphl, DSJIEMEHTHl JIOTMKM U Hadala
ONMUCATENBHOM CTAaTUCTUKU. Hacrosimer nporpaMmon mpeaycMaTpUBACTCS
BbIJIeJICHHE B yUeOHOM IJIaHE HA M3Y4YEHHE MaTeMaTUKH B 5-6 kitaccax 5 yueOHbIX
YacoB B HEJIEJIO B TEUEHHE KaXKJ0T0 rojia 00yueHusl.

MecTo y4eOHOro Kypca «AJjredopa» B yueOHOM ILJIaHe.
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Cormacao ydyebnomy mmnany (Bapuant 2 AOOII OOO) B 7-10 xmaccax
u3ydaeTcsi ydeOHbIN Kypc «AJredpa», KOTOPBIM BKIIOYAET CIEAYIOIINE OCHOBHbIE
paszensl cofepkanus: «Hucaa u BBIYUCICHUSY, «AJIreOpandeckue BhIPAKEHUS,
«YpaBHEHHS U HepaBeHCTBa», «DyHKIMN». B cOOTBETCTBUU ¢ y4eOHBIM IJIAHOM
(Bapuant 1 AOOII OOO) Ha uzydenue yuebHoro kypca «Anredpa» ¢ 7 mo 9 xiacc
OTBOJIUTCSI HE MEHee 3 4acoB B HEJIEII0, BCETO 3a TpU roja oOydeHus — 238 4acos.
VYyuebnsiii mnan (BapuanT 2 AOOII OOO) Ha u3yyeHue aiareOpsl B 7 Kiacce
OTBOJIUT HE MeHee 3 y4eOHBIX JacoB B Hemento, B 8, 9, 10 kimaccax He meHee 2
y4eOHBIX YacCOB B TEUYEHHME KaXXJOro Troja OOydeHHs, BCEro 3a YeThIpe roja
oOyuenusi He MeHee 306 ydueOnbix yacoB. [Ipu peanmmszanmm Bapuanta 2 AOOII
OOO oOpa3oBaTenbHBIM OpraHu3alnusM pexkomeHayercss B 8-10 kmaccax
YBEIMYHUTh KOJIMYECTBO YacOB, OTBOJAMMBIX Ha H3y4YeHHE YYeOHOTrO Kypca
«AnreOpa» 1O Tpex YacoB B HEACNIO 3a CYET YacoB YacTH, (OPMHUPYEMOii
y4aCTHUKaMU 00pa30BaTENIbHbIX OTHOIIEHUHM Y4eOHOrO IJIaHa.

Mecto yueOHOro kypca «I'eomeTpus» B y4eOHOM IJIaHE.

Cornacio ywyebnomy miany (Bapuant 2 AOOII OOO) B 7-10 kmaccax
uzydyaeTcsi ydeOHbIM Kypc «l'eoMeTpusi», KOTOPBIM BKJIIOYAET CIEIYIOLIUE
OCHOBHBIE pa3zfienbl coaepxkanus: «['eomerpuyeckue (GUrypsl U UX CBOWCTBAY,
«M3MepeHne TeOMETPUYECKUX BEIMYUHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
mwiockoct», «Bekrope», «JIBwkeHuss miockoctu» U «lIpeobpazoBanus
noaoOusi». B coorBercTBUM ¢ yuyeOHbIM MaHoM (BapuanT 1 AOOII OOO) na
uzydyeHue yuyeOHoro kypca «I'eomerpus» Ha 0a3z30BOM ypoBHE ¢ 7 mo 9 kiacc
OTBOJIMTCSl HE MEHEEe 2 4acOB B HEJEJI0, BCEro 3a Tpu roja odyuenus — 204 yaca.
VYuebnsiit mnan (Bapuant 2 AOOIT OOO) Ha uzyuenue reometpuu B 7-10 kitaccax
OTBOAHT HE MeHee 2 y4yeOHBIX YaCOB B HEJENIO, BCETO 3a YEThIpe ToAa O0O0ydeHHS
He MeHee 272 yuyeOHbIX YacoB.

Mecto yueOHOro kypca «BeposiTHOCTL M CTATHCTHKAa» B Y4eOHOM
IJIaHe.

B ocHoBHOW mIKone u3y4aeTcsi Kypc «BeposSiTHOCTh M CTaTUCTHKa», B
KOTOpbIN  BXomsaT pazgensl: «lIpencraBneHne MaHHBIX H  OMUCATENbHAs
CTaTUCTHKa»; «BeposTHOCTHY; «DJeMEeHThl KOMOWHATOpPUKWY»; «BBenenune B
teoputo rpadoB». CormacHo ydeOHomy TmaHy (BapuanT 1 AOOII OOO) nHa
U3y4YeHHUE JAHHOTO Kypca OoTBOAWTCSA | y4eOHBIM yac B Hemento B 7-9 kiaccax,
Bcero 102 yueOHbix vaca. CornacHo ydyeOHomy miany (Bapuant 2 AOOIT OOO)
Ha U3Yy4YEHUE JAaHHOTO Kypca oTBoAUTCs 1 yueOHbIil yac B Hepenmto B 8—10 kiaccax,
Bcero 102 yuyeOHbIX yaca.

Oco0eHHOCTH pacnpeae/ieHHsl Y4e0OHOI0 MaTepuasia. Y4eOHbIl Kypc
«MaTemMaTHKa».

Pacnipenenenuie nporpaMMHOTo MaTepualia ydeOHoro Kypca «MareMaTukay
B AOOIT OO0 mexnay nByms rogamu ooyuenust coorserctsyet [IOOIT OOO.

Oco0enHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«AJaredpay».

Pacnipenenenne mporpaMmMHOro mMaTepuayia yueOHOro Kypca «Anredpa» B

AOOIT OOO (Bapuant 1) coorBerctByeT ITOOIT OOO.
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[IporpammMubIil MaTepuan ydeOHOTo Kypca «Anreopa» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. IlepepacnpeneneHue
coJlepKaHusl y4eOHOro Kypca OOYCIIOBIEHO MOTPEOHOCTHIO B JOMOJHUTEIHLHOM
BpEMEHHU, HEOOXOIMMOM JJIS H3Yy4Y€HHUs MaTepuaia, BbI3BIBAIOIIETO Y CIEMbIX
oOydarommxcst 0coOble 3aTpyJHEHHUs, a TakkKe A pa3BUTUS Y HHX
KOMIIEHCATOPHBIX ~ CIIOCOOOB  JIEWCTBMM U JanbHeiliero oO0ydeHus Ux
HCIT0JIb30BAHHUIO.

1. 7 xnmacc: uzyuenue marepuana 7 kiacca [TOOIT OOO, u3 koToporo riasa
«CucTeMbl JINHEWHBIX YPaBHEHUI» IEPEHOCUTCS B 8 KJ1acc.

2. 8 Kjacc: u3yuyeHHE MNepeHeceHHOM u3 7 kinacca TyaBbl «CHUCTEMBI
JUHEWHBIX ypaBHeHU» U Matepuana § kiacca [IOOIT OOO, u3 KOTOporo riaBbl
«KBagpartnsle ypaBHeHMs», «HepaBeHcTBa», «CTENmeHb C IEJIBIM MOKa3aTeIeM»
nepeHocAres B 9 knacc.

3. 9 Kkyjacc: u3ydyeHHe MepeHeceHHbIX M3 8 kiacca riaB «KBampaTHbie
ypaBHeHUs», «HepaBeHcTBa», «CTeneHs ¢ IeNIbIM MoKa3zaTeneM» U marepuaia 9
kiacca [TOOIT OOO, u3 kotoporo rnassl «KBanparuseiii TpexuieH. KBagpatnunas
byHKUIUS», «YpaBHEHUS U HEPABEHCTBA C OJHOM MEPEMEHHON», «YpaBHEHUS U
HEpPaBEHCTBA C JABYMS MEPEMEHHBIMUY», «ApudmeTrueckass M reoMeTpuueckas
nporpeccum» nepesocurcs B 10 kiacc.

4. 10 knacc: mpomomkeHue uzydenuss marepuana 9 kmacca [IOOIT OOO;
000011I€HHE U CUCTEMAaTU3als 3HAHUI IO KypCy aireopbl OCHOBHOW HIKOJBI.

Oco0eHHOCTH pacnpeaejieHUusi y4eOHOro marepuasa. Y4eOHbIH Kypc
«I'eomeTpus».

[Iporpammublil Matepuan yueOHoro kypca «l'eomerpusi» B AOOII OOO
(BapuaHT 2) pacnpenensercs Ha 4 rona: 7, 8, 9, 10 knaccel. [lepepacnpenenenue
coJiepKaHMsl yu4eOHOro Kypca OOYCIIOBJIEHO MOTPEOHOCTHIO B JIOMOJHUTEIHLHOM
BpEMEHHU, HEOOXOIMMOM JJI W3y4YeHHUs MaTepuaia, BbI3BIBAIOIIETO Y CIEMBIX
oOydJarommxcst 0coOble 3aTpPyJHEHHUs, a TaKkKe A Ppa3BUTUS Y HUX
KOMIICHCATOPHBIX ~ CMOCOOOB  NIEWCTBHM U JajbHEHIIero oOydeHHus HX
VCITOJIb30BAHUIO.

1. 7 knacc: okoHyaHue TeMbl « COOTHOLIEHUSI MEXAY CTOPOHAMU U YIIIAMHU
TpeyroyibHuKay (moarema «llocTpoeHre TpeyroiabHUKa IO TPEM DJIEMEHTaM)»)
MEPEHOCUTCA B 8 KJ1acc.

2. 8 kimacc: okoHuaHue TeMbl «llogoOHBIE TpeyroibHUKWY (TOATEMA
«COOTHOIIEHUSI MEXAY CTOPOHAMU U YIJIaMU MPSMOYTOJIBHOTO TPEYTOJIbHUKA)
nepeHocuTes B 9 kiacc.

3. 9 kxnacc: Tema «COOTHOHIEHUS MEXAY CTOPOHAMM U yIJIaMHU
TpeyroyibHuKa. CKaJlsspHOE MPOU3BEACHUE BEKTOPOB) nepeHocurcs B 10 kiacc.

4. 10 xnacc: nponomxenue nzydenue marepuana 9 kimacca [TOOIT OOO.

Oco0eHHocTu pacnpenejieHuss y4eOHOro Marepuaja. Y4eOHbIH Kypc
«BepoATHOCTH M CTATHCTHKA.

Pacrnipenenenue nporpaMmMHOro marepuana ydyeOHOro kypca «BeposiTHOCTB
u craructuka» B AOOIT OOO cootBerctByer ITOOIT OOO, HO M3yueHHe Kypca
HauMHAaeTCsA He ¢ 7, a ¢ 8 kiacca.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O
INPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30BAHUA

JIn4HOCTHBIE pe3y/IbTaThI

JIMYHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl y4eOHOro IpeaMera
«MaremaTHKa» XapaKTepU3yIOTCs CIEIYIOIIUM 00pazoM.

Ilampuomuueckoe 6ocnumanue: TPOSBICHHE HHTEpeEca K NPOLUIOMY U
HACTOSIIIEMY POCCUICKOM MAaT€MAaTHKH, HEHHOCTHOE OTHOIICHHE K JTOCTHXKEHUSIM
POCCHUMCKMX MAaTeMaTUKOB M POCCUHWCKOM MAaTeMaTUYeCKOW IIKOJIBI, K
UCIIOJIb30BAaHUIO ATHX AOCTHKCHUN B JPYTUX HAyKax M MPUKIAJHBIX chepax.

I'padsicoanckoe u 0yxoeHo-HpascmeenHoe 6ocnumanue. TOTOBHOCTb K
BBIIIOJIHEHUIO 00S3aHHOCTEN TpaXkIaHUHA U PeaIM3aliy €ro MpaB, NPECTABICHUE
0 MaTEeMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYp, SBJICHUH,
OpoLEeAyp TIpaKAaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI U IIp.); TOTOBHOCTh K
OOCYXKICHHIO 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JOCTH)KEHUM HAayKH, OCO3HAHHME BaXXHOCTH MOPAJIbHO-3TUYECKHUX IPUHIUIIOB B
JEATEIbHOCTH YYEHOTO.

Tpyoosoe 6ocnumanue: YCTAaHOBKA HAa AaKTHBHOE Y4YacTHE B PELICHUU
IPaKTUYECKUX 3a7a4 MaTEMaTUYECKOM HaIPaBIEHHOCTH, OCO3HAHUE Ba)KHOCTH
MaTEeMaTUYECKOro oOpa3oBaHUsl HAa MPOTSIXKEHUU BCEH JKU3HM U1 YCHEHIHOM
NpOo(ECCUOHANILHON  IESITEIbBHOCTA M Pa3BUTHE HEOOXOJUMBIX  yMEHUM;
OCO3HAHHBIA BBIOOP U MOCTPOCHUE WHJMBHUYyAIbHOW TPAEKTOPUHM OOpa30BaHUA U
KU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U  OOIIECTBEHHBIX
NOTPEOHOCTEM.

Ocmemuyeckoe  gocnumanue: CHOCOOHOCT K  OMOLMOHAIBHOMY U
ACTETUYECKOMY BOCIPHUATHIO MaTEeMaTUYECKUX OOBEKTOB, 3aJlay, pELICHUH,
pacCyKJ€HUI; yMEHUE BUIETh MAaTEMAaTUYECKNE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu  Hayynoco no3HaHusA: OPUEHTALMS B JIEATEIBHOCTH Ha
COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS YETIOBEKA, MPUPOABI U OOIIECTBA, TOHUMaHUE MaTEeMaTHYECKONM HayKd
KaK cepbl YeI0BEYECKOMN JIEeATENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAUMMOCTH IS
pa3BUTHS LMBUIIN3ALMM; OBJIAJCHHUE SI3bIKOM MAaTEMATHKH W MaTEMAaTHYECKOU
KyJbTYPOU KaK CPEICTBOM IO3HAHUS MHUpPA; OBJIAJICHUE MTPOCTEUIIMMH HaBbIKaMHU
UCCIIEN0BATEIBCKOM 1E€ATEIbHOCTH.

Quzuueckoe socnumanue, Gopmuposarue Kyibmypvl 300p0Gbi U
IMOYUOHATLHO2O0 O1A20NO0YYUA: TOTOBHOCTh IPUMEHATh MaTEMaTHUYECKUE 3HAHUS
B MHTEpECAX CBOEr0 3/10pOBbs, BEIECHUE 3J0pPOBOrO 00pa3za KHU3HM (340pPOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHITHI U OTAbIXA, pEryJisgpHas ¢puznueckas
aKTUBHOCTD); C(HOPMUPOBAHHOCTh HABbIKa pPeQIeKCUHU, MPU3HAHUE CBOETO MpaBa
Ha OUIMOKY M TaKOro e MpaBa JPyroro 4eJoBeKa.

IKonozuueckoe ocnumarnue: OpUEHTALYs] HA IPUMEHEHHE MaTeMaTUYECKUX
3HaHUW IS pelleHus: 3ajad B OOJacTH COXPAaHHOCTH OKpYKaloIlled cpembl,
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA IS
OKpY’XKalollled Cpellbl; OCO3HAHME TIJ00AJIbHOIO XapakTepa SKOJOTHYECKHUX
npo0JieM U IMyTel UX pelieHusl.
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Jluunocmuvle pezynvmamsl, obecneuusarowue aoanmayuro 00yyaouecocs
K UBMEHAIOWUMCS YCILOBUAM COYUATILHOU U NPUPOOHOU CPEObi:

° FOTOBHOCTh K JIEMCTBUAM B  YCJIOBUAX HEOINPEIEIEHHOCTH,
MOBBIIEHUIO YPOBHS CBOEM KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO AEATEIbHOCTD,
B TOM YHUCJIE YMEHHME YUYUThCS y APYTHX JIOJeH, MpHoOpeTaTh B COBMECTHOM
JIEATEIIBHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETECHIIMM U3 OIbITAa APYTHUX;

° HEOOXOAUMOCTh (OPMHUPOBAHMSI HOBBIX 3HAHW, B TOM YHCIE
dbopMynupoBaHUe WACH, MOHATHUSA, THIOTE3bl 00 OOBEKTax W SBICHUSX, B TOM
YHClie paHee HE HW3BECTHBIX, OCO3HAHHUE ACPUIIMTOB COOCTBEHHBIX 3HAHUHA U
KOMIIETEHTHOCTEH, IJIAaHUPOBAHNUE CBOETO Pa3BUTHS;

° CHOCOOHOCTh OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAaeMble pEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATH PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

CrnenuaJjbHble TUYHOCTHBIE PE3yJIbTAThI:

° CHOCOOHOCTh K OCMBICIEHHIO U AU PepeHInanuu KapTUHbl MUpA, €€
BPEMEHHO-IIPOCTPAHCTBEHHON OpraHu3anuy;

° OMOLMOHAJIBHO-IIECHHOCTHOE OTHOLICHUWE K OKpYyXKalollleh cpene,
HEOOXOJMMOCTH €€ COXPAHEHUS U PallMOHATBHOIO UCIOJIb30BaHUS;

° yMeHHe (OPMHUPOBATH 3CTETUUYECKHE UYYBCTBA, BIIEYATJIEHUS OT
BOCIIPUATHS IPEAMETOB U SBJICHUN OKPYKAIOLIEr0 MUPA;

o TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaIbHEUIIEeH

npoeCCUOHAIBHOW TPAEKTOPUU B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMU U
BO3MOKHOCTSIMH.

MeTanpeaMeTHbIe Pe3yJbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrPaMMbl y4eOHOTO TpeIMeTa
«MaremaTtuka XapaKTepU3yrTCs OBJIaICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMA  JCHCTBUSIMHA,  YHHBEPCAJbHBIMHU  KOMMYHUKATHBHBIMU
JNEUCTBUSIMA M YHUBEPCAIbHBIMU PETYISTUBHBIMU JEHCTBUSIMU.

YHUBEpCAITbHbBIC MO3HABaTeJIbHbIEC JIEUCTBUS 00ecreunBaroT
dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX IPOIIECCOB OOy4aromuxcsi (OCBOCHHE
METOJOB  TO3HAHUS  OKPYKAIOLIEr0  MUpa; MPUMEHEHUE  JIOTUYECKUX,
UCCJIEI0BATENBCKUX ONEPALMiA, yMEHUHN padOTaTh ¢ HH(POPMALIUEH).

baszoesvie nocuueckue oeiicmeusi:

° BBIBJISITh M XapaKTepu30BaTh  CYIICCTBEHHBIE  IMPU3HAKU
MaTeMaTHYECKUX OOBEKTOB, TMOHSITUH, OTHOIICHUH MEXIy TMOHSTUIMU;
dbopMyIUpOBaTh OMPEACIICHUS TTOHATHUM; yCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK
KJlaccu(ukanmy, OCHOBaHMS I OOOOIIEHHST U  CpPaBHEHHUS, KpUTEPUU
MPOBOANMOTO aHAJIN3a;

° BOCIIPUHUMATh, (GOPMYIHPOBATh MU MPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, AMHIUYHbBIC, YACTHBIE U OOIIHE; YCIOBHBIC,
° BBISIBJISAITH ~ MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U

npoTuBopedrsl B (paKTax, MaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUAX; IMpEasiaraTh
KPUTEPUU JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHNIA;
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° JieNaTh BBIBOABI C UCHOIb30BAaHUEM 3aKOHOB JIOTUKH, N€IYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

° paz0OupaTh 0Ka3aTesIbCcTBA MATEMAaTUYECKUX YTBEPKACHUM (TIpsiMbIe
U OT NPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECJOXKHBIE JI0KA3aTENbCTBA
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh apTyMEHTAIUIO, MIPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

° BBIOMpaTh crioco0 perieHus: yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

baszoevie uccneoosamenvckue oeticmsusi:

° UCIIONIb30BaTh  BOMPOCHI KaK  HMCCIEAOBATENbCKANA HMHCTPYMEHT
no3HaHus; (POPMYIHPOBATH BOMPOCH, (GUKCHUPYIOLIME MPOTUBOPEUNE, MpooIeMy,
CaMOCTOSITENIFHO YCTAHABIMBATh MCKOMOE U JaHHOe, (HOpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

° IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIbLIOE UCCIEJOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY CO00ii;

° CaMOCTOSITENILHO ~ (hopMynHpoBaTh OO0OOIIEHHS W  BBIBOJBI IO
pe3yibraTaM  IpPOBEAEHHOIO  HAOJIOJEHUS,  MCCIEAOBaHUs,  OLIEHHUBATH
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI;

° IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATh
MPE/IOIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Paboma ¢ unghopmayueii:

° BBISIBIIATH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(POPMAIINH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a]1a49H,

° BBEIOMPATH, AHATM3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

° BBIOMpATh (opMy TpencTaBiieHus MHGOPMAIMK U HILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, rarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSAMU;

° OIICHUBATh HaJEKHOCTD uHdopmaIuu 1o KPUTEPUSIM,

MPEIIOKEHHBIM YUUTENIEM WU CPOPMYITHPOBAHHBIM CAMOCTOATEIHHO

YHuBepcanbHbIe KOMMYHHKATUBHbIE JEHCTBHUS 00eCIeunBarOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB 00 YYAIOIINXCS.

Obuwenue:

° BOCIIPUHUMATh W (OPMYIHPOBATH CYXKIACHUS B COOTBETCTBHUH C
YCIIOBUSIMU W TIEISIMH OOIICHHSI; SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOUYKY
3peHUs B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOMY PEIICHUS
3aJ1a4yu, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

° B X0Jie 00CYXJeHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOi
TEMBbI, TIPOOJIEMBI, PelIaeMOi 3a/1auy, BHICKAa3bIBaTh WJICH, HAIIEJICHHBIE HA TIOWCK
pEIICHUS; COMOCTaBISATh CBOM CYXXJEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh PAa3jIMYUe W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

° NPEACTaBIATh  PE3yJAbTaThl  PEUIEHUs  3aJadd, OKCIICPUMEHTA,
WCCJICIOBAHMSI, TIPOEKTa; CaMOCTOATEIHHO BHIOWpPATh (opMaT BBICTYIUICHHS C
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y4€TOM 3aJ1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayAUTOPHUH.

COTPYAHUYECTBO:

° NOHMMAaTh W  HWCHOJB30BaTh IMPEUMYIIECTBA KOMaHIHOH U
UHIMBUIYAIbHOM pabOThl MpH pelmleHHH YYeOHBIX MaTeMaTHYeCKuX 3ajad;
OpUHUMATh 1€Jb COBMECTHOH JEATENbHOCTH, IUIAHHUPOBATh OPTaHMU3ALUIO
COBMECTHOM pPabOThI, pacrpeneisiTb BUIbl padOT, JOrOBapHBATHCS, OOCYXIATh
npoIiece U pe3yapTaT paboThl; 06001aTh MHEHHSI HECKOJIBKUX JIFOCH;

° y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYpPMBI H [p.); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBHS C JIPYIMMHM YJ€HAMH KOMAaHIbI; OILEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

YHuBepcaabHbIe peryJasiTHBHbIE JCHCTBUA 00ecreunBaoT (OpMUPOBAHNE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJITOPUTM pEUICHMs 3ajauu (Miu
€ro 4acTb), BBIOMpPATh CIOCOO pELIEHUS C Y4YETOM MMEIOIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MH(POPMALIMU CAMOKOHTPOJIb:

° BJA/J€Th CHOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJbpTara peleHns: MaTEMaTHIECKOM 3a/1a4u;
° IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTBH IIPH PEIICHUU

3aJlayd, BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

° OLICHUBATh COOTBETCTBUE pPE3YyJbTAaTa ACATEIBHOCTH NOCTABJICHHOU
eI U YCIOBHUSAM, OOBSCHATH NMPUUYMHBI JOCTHXKEHHUS WM HEJOCTHXKCHHS IIEIIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CrneunuajibHble MeTanipeAMeTHbIC Pe3yJIbTaThI:

° UCIIOJIb30BaTh COXPAaHHBIC AaHAJIM3ATOPhl B  PA3JIMYHBIX BHJIAX
nesTeabHOCTH (yueOHO-TI03HABATEILHOM, OPUEHTUPOBOYHOMU, TPYIOBOM);

° IPUMEHSATH COBPEMEHHBIE CpeAcTBa KOMMYHUKAIIH U
TU(DIOTEXHUUECKHUE CPEJICTBA;

° OCYILECTBISAITh  IMPOCTPAHCTBEHHYHD M COLMAJIbHO-OBITOBYIO
OpPUEHTUPOBKY, 00J1a1aTh MOOMJIBHOCTBIO;

° OPUMEHATh MpUEMbl OTOOpa M CHCTEMATH3allMM MaTepuana Ha
ONPEIEICHHYIO TEMY;

° BECTU CaMOCTOSITEJIbHBIN TOUCK MH(OpMAIUH;

° npeoOpa3oBbIBaTh, COXpPaHATb M  INepenaBarb  MHGOPMAIHIO,
MOJIYYEHHYIO B pe3yJIbTaTe YTCHUS WIH ayAUpPOBaHUS;

° NpPUHUMATh ydYacTHE€ B PEUEBOM OONICHHWH, COOMIOAas HOPMBI
pPEYEBOro 3THKETA;

° aJIecKBaTHO HCIIOJB30BATh JKECThl, MUMHUKY B IPOLIECCE PEUYEBOrO
OOIICHMS;

° OCYILIECTBIISITh PEUYEBOM CAaMOKOHTPOJb B Ipolecce Yy4eOHOH

ACATCIBHOCTH U B HOBCCHHGBHOﬁ KOMMYHHUKAIINN,
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° OIICHWBATh CBOIO PEYh C TOYKU 3PCHHUS €€ COACPIKAHUS, S3BIKOBOTO
o opMIICHHUS;

° TUTAHUPOBATh, KOHTPOJMPOBATh W OIEHUBATH Y4cOHBIC NEHCTBUS B
COOTBETCTBHH C MTOCTABIICHHOM 3a/1a4eil U YCIOBUSAMU €€ PEaTU3aIIHH.

HNPUMEPHASA PABOYASA ITPOTPAMMA 110 YYEBHOMY KYPCY
«MATEMATHUKA»

Conep:xkanue yueOHOro kypca «Maremaruka»

5 kiace

HarypaJjbHble YuC/Ia ¥ HYJIb.

Hatypanbnoe umcno. Psn narypanmpabix umcen. Yucno 0. M3oOpakenue
HaTypaJIbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[To3unmonnas cucrema cuucieHus. Pumckas Hymepanusi Kak MpUMeEp
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTHUHas CuCTEMa CUUCIICHHS.

CpaBHeHHE HaTypallbHBIX YUCEJ, CPABHEHHUE HATYpPAJbHBIX YUCEN C HYJIEM.
Crnoco0b1 cpaBHeHus. OKpyTieHUE HATYypaIbHBIX YHCEIL.

CroxeHure HaTypajabHbIX YHCEIT; CBOMCTBO HYJIS MPH CIOXKEHUU. Briuntanue
KaK JecTBUE, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YHCEN; CBOMCTBA
HYJd W C€IUHUIBI TpU YyMHOXKEHUHU. JlemeHue Kak JeicTBue, o0OpaTHOE
yMHOX€HUI0. KOMIIOHEHTBI JEHCTBHI, CBSA3b MEXAy HUMU. [IpoBepka pesynbpTara
apumernyeckoro aeiictusa. llepeMecTuTenbHOe M COYETAaTENBHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPacHpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUSI.

Ucnonb3oBanue OykB mjisi 0003HAYEHUS HEW3BECTHOIO KOMIIOHEHTa U
3aMKMCH CBOMCTB apu(PMETUUECKUX JIEUCTBUM.

JlenuTenun W KpaTHbIE 4YHCla, pa3jiokeHue Ha MHoxutenu. IIpocteie u
coctaBHble yncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKOM.

CreneHb C HaTypajJbHBIM I[OKa3aTelieM. 3aluCh YWCJIAa B BUAE CYMMBbI
pa3psIHBIX ClaraeMbiXx.

HucnoBoe BpIpakeHHUE. BBIUMCIIEHME 3HAYEHHWM YHMCIIOBBIX BBIPAXKCHUM;
MOPSOK  BBINIOJIHEHUs — JIeucTBUM.  Mcmonb3oBaHWE  NPU  BBIUHUCIEHUAX
MEPEMECTUTENIBHOTO W COYETAaTEJIBHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUSI, paclpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Apoou.

[IpencraBienne o Jpobu Kak cmoco0e 3amucu  4YacTH  BEJIMYMHBI.
OObikHOBeHHBIE ApoOu. IIpaBuibHBIE W HempaBuiibHblE ApoOu. CmerraHHas
JIpoOb; TPEACTaBICHUE CMEIIAHHOW JpoOM B BHUJE HENPABUILHON JpoOu U
BBIJICJICHUE 11€JI0M YacTH YKCJIa U3 HEMpaBWIbHOU Ipobdu. M3o0paxeHnue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpatieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOECH.

CnokeHrie ¥ BBIUMTAHHE JpoOei. YMHOXEHHUE | JeJleHHe JpoOei;
B3aMMHO-00paTHbIe Apoou. HaxoxkieHne 4acTH 11eJI0T0 U IEJI0T0 10 €ro YacTH.

Hecstuynas 3anuch ApooOeit. [lpencraBneHue AECITUYHONW APOOW B BHJIE
OObIKHOBEHHOH. IM300pakeHne AECATUYHBIX ApoOEH TOYKAMHU HA YHCIOBOU
npsimoii. CpaBHEHUE NECSITHYHBIX TPOOEH.
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ApudpmeTnueckue JEHUCTBUS C JAECATUYHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3a/7a4.

Pemenne TeKCTOBBIX 3ajady  apupMeTHYecKuM crocoOoMm. Pemienue
JOTUYECKUX 3a7ad. Pemenue 3agad mepeOOpoM BCeX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pemienne 3amay, coaepkalux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEJIWYWHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHUE; LIE€HA, KOJIMYECTBO, CTOMMOCTb. EauHUIBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHBI, PACCTOSHHS, BPEMEHH, CKOpPOCTH. CBs3b
MEXIYy €IMHULIAMU U3MEPEHUS KaXI0W BEIMYUHBI.

Pemenre oCHOBHBIX 3a71a4 Ha IpOOU.

[IpeacTaBieHye NaHHbBIX B BUE Ta0IMI], CTOJIOYATHIX JUATPAMM.

Harnsanas reomerpus.

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHUK, OKPYKHOCTb, KpyT. YroiI. [Ipsamon,
OCTPBIN, TYIION U Pa3BEPHYTHIN YIJIBL.

JUtMHa OoTpe3Ka, METPUYECKUE €AUHUIIBI JUIMHBL. [[11MHa JTOMaHOH, epuMeTp
MHOTOYTOJIbHUKA. VI3MEpEeHNEe U MOCTPOEHUE YIJIOB C [IOMOLIBIO TPAHCIIOPTHUPA.

Harnsigaele npeacraBieHuss O (QUrypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK;
IPSIMOYTOJIBHUK, KBaIpaT; TPEYTOJIbHUK, O PABEHCTBE QUTYD.

N3obpaxkenne ¢uryp, B ToM uwucie Ha kierdarod Oymare. Iloctpoenue
KOH(Urypanuii U3 4yacteil npsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare. Mcrniosib30BaHrE CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomanes mOpAMOYroJIbHHUKA W MHOTIOYTOJIBHUKOB, COCTaBJIEHHBIX U3
NPSMOYTOJIBHUKOB, B TOM 4HCJE€ (UTYp, N300paKEHHBIX HA KJIETYATOM Oymare.
EnvHuIE n13MEpeHns TIoNaau.

Harnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX durypax:
OpsIMOYTOJIBHBIN  Mapajienenunes, Ky0, MHororpaHHuku. I3o0paxenue
OPOCTEHIINX MHOTOrpaHHUKOB. Pa3BépTku kyOa u mapamnenenunena. CosnaHue
MojieJield MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, MJIACTUIIMHA U JIP.).

OO0BEM NPSAMOYTOJILHOTO Mapajienenuneaa, Kyoa. EIuHUIB u3MepeHus
o0bEMa.

6 kiacc

HarypaJjibHble yncia.

Apudmernueckue NEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHWCIIAMU.
YucrioBble  BBIpAXKEHUS, MOPSAOK  JIEWCTBHM,  HCIOJIb30BaHHE  CKOOOK.
Hcnonb30oBaHWE TIpM BBIYUCICHUSIX TEPEMECTUTEIBHOTO M COYETATEIHHOTO
CBOMCTB CIIOKEHHSI M YMHOXKEHHUSI, PACOPEACITUTEIBHOIO CBOWCTBA YMHOXKCHUS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHBIC YMCTIA; HAUOOJBINN OOIIMIA TeTUTETh U HAUMEHBIIIECE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B PpOU3BeeHUs. [[efeHue ¢ 0cTaTKOM.

poomu.

OObIKHOBEHHAs ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpaIleHUE JpoOei.
CpaBHeHue U ynopsaounBanue apooei. Pemenre 3a1a4 Ha HAXOXKIEHUE YAaCTH OT
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LEJIOr0 M WEJNOro mo ero 4vactu. J[poOHoe uMcio Kak pe3yabTaT JeNICHUs.
ITpencraBieHue necATUUHON ApoOU B BUAE OOBIKHOBEHHOM IpOOU U BO3ZMOKHOCTh
npeJCcTaBlIeHUs OOBIKHOBEHHOM IpoOuM B BUJIE IECATUYHOM. [lecsiTuuHble ApoOu u
MeTpUYecKas cuctemMa Mep. ApupMeTu4ecKre IEHCTBUS M YUCIIOBbIE BBIPAKECHUS
C OOBIKHOBEHHBIMH U JAECSITUUHBIMU JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. Macmrad, nponopuus.
[IpumeHenne nponopumii py PEeLICHUH 3a1a4.

[lonsiTue nporeHTa. Beiuncinenne nporeHTa OT BEJIUYHHBI U BEJIMYUHBI 110
e€ mpo1eHTY. BeIpaskeHue mpoIeHTOB AeCATUIHBIMU qpo0simu. Pemienue 3amay Ha
IPOLICHTHI. BhipakeHne OTHOLIEHUS BETMYUH B IIPOLEHTaX.

[TonoxuTenbHbIE U OTPULIATEIBHBIE YHCTIA

IlonoxxurenbHple U OTpULATENBbHBIE ynciaa. Llensie yncna. Monyns 4uncia,
reOMETpUYECKasl HWHTepHperauds Moayias uyucia. M3o0paxxkeHne uwMcen Ha
KOOpJIMHAaTHOM  mpsAMOW. YwucimoBele  NpomMexyTku. (CpaBHEHHME  YHCElL
ApudpmeTnueckue JeMCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMoyroJibHAs cucTeMa KOOpAUHAT Ha IUIOCKOCTU. KoopanHaTel Touky Ha
IUIOCKOCTH, abcuucca u opaunara. [loctpoenue Touek u Guryp Ha KOOpJAUHATHON
IJIOCKOCTH.

BykBeHHBIE BbIpasKeHUsI.

[Ipumenenne OyKB [ 3allUCH  MaTEMAaTHUYECKUX BBIPAXKEHUH U
npemyioxxennii. CBolicTBa apu@mMeTHUecKux AeHCTBUN. ByKBEHHbIE BBIPAKEHUS U
YHUCJIOBBIE TIOJICTAHOBKH. DBYyKBEHHBIE paBEHCTBA, HAXOXKJIECHUE HEU3BECTHOIO
KOMITIOHEHTa. DopMyiibl; (POpMyJbl NEPUMETPa U IUIOMIAINA MPSMOYTOJIbHUKA,
KBaJpaTa, 00bEMa mapasesnenumneaa u Kyoa.

PeleHune TeKCTOBBIX 3a/1a4.

Pemenne TekCcTOBBIX 3ajad  apupMeTHdecKuM crocoOoM. Pemienue
JOTHYECKHX 3a7ad. Perenue 3a1au nepebopoM BceX BO3MOMKHBIX BApPUAHTOB.

Pemenne 3agad, conepKamyMx 3aBUCUMOCTH, CBSA3BIBAIOIIMX BEJINYUHBI:
CKOPOCTb, BpeMs, paccTosIHUE; LIEHa, KOJIM4ECTBO, CTOMMOCTB;
IPOU3BOJAUTENBHOCTb, BpeMs, 00bEM paOoThl. ENMHUIBI W3MEpeHUus:: Macchl,
CTOMMOCTH; PAcCTOSIHUSI, BPEMEHHU, CKOpocTH. CBsA3b MEXIy €AUHULAMU
WU3MEPEHHUSI KaXKI0M BEJTUYHHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHHWEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLIEHTHI.

OueHka M NpPUKHUAKA, OKpyriieHHe pesyibrata. CocTaBieHHME OYKBEHHBIX
BBIPAKEHNH T10 YCJIOBHIO 3aa4H.

[IpeacTaBieHre MaHHBIX C MOMOUIbIO Tabnul W auarpamMm. CronOuaTeie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. UTeHHe KPYTrOBBIX AUarpamm.

Harasiagnas reomerpusi.

Harnsigaele mpencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, IMpsiMas,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOTOyTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHHUK,
OKPYHOCTb, KPYT.

B3anMHOEe pacnosio)keHue ABYX MpsMBIX Ha IUIOCKOCTH, MapajlieibHbIE
npsMble, MEPIEHAUKYISIPHBIE MpsiMble. V3MepeHne pacCTOSIHUI: MEXIy ABYMS
TOYKaMH, OT TOYKH J0 NPSIMOK; JNIMHA MapLIPyTa HA KBAJAPATHOM CETKE.
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N3mepeHne M MOCTpOEHME YIJIOB € IOMOLIBIO TpaHcHopThpa. Bunsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIM, TYNOYTOJIbHBI;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeTbIpEXYroIbHUK, IIPUMEPBHI
YETBIPEXYTOIBHUKOB. [[pSIMOYroNIbHUK, KBaApPAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yI0B, auaroHanei. M3o0pakeHune reoMeTpudeckux (QUryp Ha HEIMHOBAHHOU
OymMare ¢ WCIOJb30BAHUEM IMPKYJS, JHHEHKU, YTOJIbHUKA, TPAHCIOPTUPA.
[TocTpoeHus Ha KiIeTyaTon Oymare.

[Tepumerp w™HOTOyrodmpHuKa. [loHATHE TUIOmMAAM (QUTYPHI, CIUHUIIBI
u3MepeHus miomany. [IpubnmxéHHoe n3MepeHune miomaan Guryp, B TOM YUCTE
Ha KBaJpaTHOU ceTke. [TpubimxénHOe n3MEpEeHUe JIIMHBI OKPYKHOCTH, IJIOIIATN
Kpyra.

CummeTpus: HEeHTpallbHAsl, OceBasl U 3epKanbHas cuMmMmerpuu. [loctpoenue
CUMMETPUYHBIX QUTY.

Harnsgueie pEeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
napajienenunen, Kyo, mpusMa, NupaMmuja, KOHYC, UMIWHAp, Imap u cdepa.
N3o06paxkenne mpocTpaHCTBEHHBIX Guryp. [IpumMepsl pa3BépTOK MHOTOTPAHHHUKOB,
nuIMHApa U koHyca. Co3gaHue Mojenield MpOCTPpaHCTBEHHBIX (uryp (U3 Oymarw,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.).

[Tonsitue 00bEMa; enuHULIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumneaa, Kyoa.

Ilnanupyemble mnpeAMeTHBbIE Pe3yJbTAThl OCBOCHHMSI Y4eOHOIo Kypca
«MaTeMaTHuKa»

5 kiace
Uucna v BEIYUCIEHUS:
° MOHMMATh M TMPABWIBHO YIOTPEOJATh TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMU;
° CpaBHUBATh M YIOPSJAOYMBATh HATypaJbHBIC YHWCJA, CPABHUBATH B
MPOCTEUIITUX CITydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIE IPOOH;
° COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIOBOM) mpsIMON C

COOTBETCTBYIOIIUM € YHCIOM M H300pa)kaTh HAaTypaJibHbIE YHCJIAa TOYKAMH Ha
KOOPAMHATHOM (YHCIIOBOI) MPSAMON;

° BBIMOJHATh apu(pMETHUECKHE ACUCTBUSI ¢ HATYPAJIbHBIMU YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B IPOCTEUIIUX CITyUasx;

° BBITNIOJIHATH POBEPKY, IPUKHUJIKY PE3yJbTaTa BEIUNCICHUM;

° OKPYTIJIATh HATYpaJIbHbIE YUCIIA.

Pemenune TekcTOBBIX 3a1a4:

° pemaTh TEKCTOBblE 3a7aud apu(METHUYECKHMM CIOCOOOM H ¢
MOMOILbIO OPTaHU30BAaHHOTO KOHEYHOTO 1epedopa BceX BOZMOKHBIX BAPUAHTOB,;

° pemiarb  3aJa4yd, COJEp)KAllWe  3aBUCHMOCTH,  CBSI3bIBAIOILNE
BEJIMYUHBI: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA, KOJINYECTBO, CTOUMOCTH;

° UCIIOJIb30BaTh KPAaTKHUE 3aIllMCH, CXEMbl, TaOJIUIbl, 0003HAUYEHUS MPU
pELIeHNH 3a/1a4;

° M0JIb30BAaThCS OCHOBHBIMHM E€IWHULIAMH H3MEPEHMS: ILIEHbI, MacChl;

pacCTOsAHUA, BPCMCHHU, CKOPOCTH, BBIPpAXAaTb OAHM CIAWMHHIBI BCIMYHUHBI YCPC3
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APYTHE;

° U3BJICKATh, aHaIM3UPOBATh, OLICHUBATh uH(pOopMaIHIO,
MPEACTABICHHYI0O B TaOiuIle, Ha CTOJIOYATOM JMarpamMme, WHTEPHPETUPOBATH
Mpe/ICTaBIICHHbIE JAHHbIC, UCII0JIb30BaTh IaHHbBIE TIPU PEIICHUH 3a/1a4.

Harnsanas reomerpust:

° MOJIb30BAThCA TE€OMETPUUYECKMMH TMOHATHSAMHU: TOYKA, MpsMasd,
OTpE30K, JIyd, YT0JI, MHOTOyTOJIbHUK, OKPY>KHOCTb, KPYT;

° NPUBOJUTHh MPUMEPbl OOBEKTOB OKPYKAKOUIETO0 MHpPa, HMEIOIIUX
dbopMy U3yUEHHBIX T€OMETPUUECKHUX UTYD;

° WCIIOJB30BaTh TEPMHUHOJIOTHIO, CBA3AaHHYIO C YIVIAMHU: BEpIIHHA,

CTOpOHA; C MHOIOYIOJIbHHUKaMHU: YIOJ, BEPIIMHA, CTOPOHA, JHArOHANb;, C
OKPY>KHOCTBIO: PaJuyC, TUAMETP, LICHTD;

° nu300paxaTh U3y4eHHBIE TeOMETpUUYECKUEe PUTYphl HA HETMHOBAHHOMN
U KJIeTYaTol OyMare ¢ OMOIIBIO LIUPKYJIS U JIMHEUKY;
° HaXOJUTh JUIMHBI OTPE3KOB HENOCPEICTBEHHBIM HW3MEPEHHUEM C

IIOMOIIIBIO HHHGﬁKH, CTPOUTH OTPC3KHU 3aILaHHOI>’I MJIMHBI; CTPOUTH OKPYKHOCTDH
34a/JaHHOTI'O pagnyca,

® HCII0JIb30BaTh CBOMCTBA CTOPOH H YIJIOB IIPAMOYTOJIBHHKA, KBaJIpaTa
I UX ITIOCTPOCHHA, BBIYHMCICHUS IINIOIIAAN U IICPUMCTPA,
o BBIYUCILATE IICPUMCTPp W INIOIIAaAb KBaaparTra, IIpAMOYI'OJIbHHUKA,

buryp, COCTaBICHHBIX U3 MPSAMOYTOJHHUKOB, B TOM YHCIIe QUTYD, H300pKEHHBIX
Ha KJIeT4aTou Oymare;

° MOJIb30BaThC OCHOBHBIMH METPUUYECKUMHU €AUHUIIAMH H3MEPEHUS
JUTUHBI, TUIOIIAH; BbIpaXaTh OJHU €IUHULIBI BEJIMUMHBI YEPE3 APYTrue;
° pacno3HaBarh napawieiaenunes, Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO:

BepIIMHA, peOpo TpaHb, W3MEPEHHS; HAXOIUTh W3MEPCHHs MapajiIielICIUIea,
KyOa;

° BBIYUCIIATE 00BEM  Ky0a, mapauielenumnega 10  3aJaHHBIM
HU3MEPEHUSM, ITOJIb30BAThCS CAMHUIIAMHA U3MEPEHUs 00BEMA,
° pelaTh HECIOXKHBIC 3a/1a4l HA U3MEPEHUE T€OMETPUYECKUX BEIIMYMH

B IIPAKTUYCCKUX CUTYyallUAX.

6 KJaacc
Yuca v BRIYUCICHUS:
° 3HaTh W TOHMMATh TEPMHHBI, CBSI3AHHBIC C PaA3JIMUYHBIMU BHUAAMU
Yucesl W CrocodamMu UX 3alucH, NEPEXOJuTh (€Cd 3TO BO3MOXKHO) OT OJIHOM
(bopMBI 3aMKCH Yuca K APYrou;

® CpaBHUBATb MW YIOPAAOYHMBATHL LECJIbLIC 4YHCIIA, OOBIKHOBEHHBIE U
JACCATUYHBIC ,Z[pO6I/I, CpaBHHUBATbL YKCJia OJHOTO U PAa3HbIX 3HAKOB,

® BBIITIOJIHATD, coycrasd YCTHBIC n IIMCBMCHHBIC HpI/IéMBI,
apI/Iq)MeTI/I‘—IeCKI/Ie I[efICTBHH C HaTypaJIbHbIMHU n OCJIbIMHA qucJiiaMu,
OOBIKHOBEHHBIMU u ACCATNYHBIMHA I[pO6$IMI/I, ITOJIOKHUTCIIbHBIMHA )51
OTPpHULATCIIBHBIMU YN CJIaMH;

® BBIYHCJIATH 3HAYCHU A YHMCIIOBBIX BBIpa)I(CHHﬁ, BBIITOJIHATD IPUKUAKY U

OIICHKY pe3yJibTaTa BBIYUCICHUM; BBIMIOJHATh TMPEOOPA30OBAHUS UYUCIOBBIX
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BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUN;

° COOTHOCUTh TOUYKY Ha KOOPAMHATHOW IPSIMON C COOTBETCTBYIOLIUM
€l 4iciIOM U HU300pakaTh YUCJIa TOYKAMU HAa KOOPAMHATHOM NPSAMOM, HAXOIUTh
MOAYJIb YHCIIA;

o COOTHOCHUTb TOYKH B HpHMOYI‘OJIBHOﬁ CUCTCMC KoOoopauHaT C
KoopaunHaTaMHu ATOM TOYKH,
® OKPYIJLATL  HCJBIC 4YHCIa W ACCATHUYHLBIC I[pO6I/I, HaXOoaHUTb

PUOJIMKEHUS YHUCEIL.

YuciioBble 1 OyKBEHHBIE BBIPAKECHUS:

° NOHUMATh U YHOTPEOISATh TEPMUHBI, CBA3AHHBIE C 3AMMCHIO CTENEHU
Yyucia, HAaXOAWTh KBagpaT M KyO 4Yucia, BBIUKCIATH 3HAYEHHS] YHCIOBBIX
BBIPKEHUI, COIEPKAIINX CTEIEHU;

® IMOJIb30BATHCA IPU3HAKAMHA JCIMMOCTH, PaCKJIaAblBaATh HATYPAJIbHBIC
qucCila Ha IIPOCTBIC MHOXKUTCIIN

® IIOJIB30BAaTbHCA MaCHITa6OM, COCTABJIATH IIPOIIOPIKUHU U OTHOLICHMA

® HCIIOJIB30BAaTh 6YKBI>I JJIA 0003HAYCHHUS YHCEI IIpun  3aIIucCu

MaTCMaTHICCKHUX BBIpEl)K@HPIfI, COCTaBJIATh 6YKB€HHI>I€ BBIPpAKCHHUA U (bOpMYJII:I,
HaXOAUTb 3HA4YCHHA 6YKB€HHI>IX BBIp&)KGHPIﬁ, OCYHCCTBIIAA HGO6XOI[I/IMBI€
IIOACTAaHOBKH U Hp€06paSOBaHI/IH;

° HAaXOJIUTh HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenue TEKCTOBBIX 3a/1a4:

° pematb MHOTONIArOBBIE TEKCTOBBIC 3adaud  apuhMETHUYECKUM
crrocodom;

° pelIaTh 3a/1a4M, CBA3AHHBIE C OTHOLICHUEM, MPOMOPUHUOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTAMHU; PEIIaTh TPU OCHOBHBIC 3a7a4M Ha APOOU U IIPOLICHTHI,

° peuiaTe  3aJadM, COJEpIKAIIME  3aBUCHUMOCTH,  CBS3BIBAIOIIUE

BEJIUYMHBI: CKOPOCTh, BpPEMs, pACCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTH;
MPOU3BOIUTEIILHOCTh, BpeMs, 00bEéMa paboThl, HMCHOJB3Yyd apudmeTHuecKue
NEUCTBUS,  OICHKY, TMPUKHUIKY; T[OJb30BATHCA  CAUHUIAMU  W3MEpEHUs
COOTBETCTBYIOIIUX BEJIUYHH;

° COCTaBJISITh OYKBEHHBIC BHIPAXKCHHS TI0 YCIIOBUIO 33]1a4H;

° U3BJIEKaTh HMHPOPMAIIMIO, TMPEJCTABICHHYI0 B Ta0iuIlax, Ha
JUHEHHOM, CTONOYaTO WJIM KPYroBOM JuarpaMmax, HWHTEPIPETHPOBATH
MIPE/ICTAaBIICHHBIC JAaHHBIC; UCIIOH30BATh JaHHBIC MPU PEIICHUH 33139,

° MPEACTABIATh HWH(POPMAIIMIO C TIOMOIIBIO TaONHIl, JTHHCHHOW U
CTOJIOUATOM AUArpaMM.

Harnannas reometpus:

° MPUBOJUTHh TIPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpa, HMEIOIINX
dbopMy H3yYEHHBIX TEOMETPHUYCCKHUX IUIOCKUX M TPOCTPAHCTBEHHBIX QUTYP,
IPUMEPHI PABHBIX U CUMMETPUYHBIX QUTYD;

° U300pakaTh C TIOMOIIBIO IUPKYJIS, JIMHEWKH, TpaHCHOpPTUpa Ha
HEJIMHOBAaHHOM H KJIETYAaTOW Oymare W3y4YeHHBIE IUIOCKHE TE€OMETPUYECKUE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPHI;

° MOJIb30BATHCS TEOMETPUYECKUMH TIOHSITHSIMHU: PaBEHCTBO (UTyp,
CUMMETpPHS; WCIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEH: OCh

21



CUMMETPHUH, LIEHTP CUMMETPHUH;

° HaXOJUTh BEJIMYUHBI YTJIOB U3MEPEHUEM C IMOMOUIBIO TPAHCIIOPTHPA,
CTPOUTH YTJIbl 3aJJaHHON BEJIMYUHBI, ITOJIb30BATHCS MPU PELIEHUH 3a7a4 IPagyCHOM
MEPOM YIJIOB; PaCIO3HABATh HA YEPTEXKAX OCTPBIN, IPAMOM, PA3BEPHYTHIN U TYIIOU
YTJIBI;

° BBIYUCIISATh  JUIMHY  JIOMaHOW, TEPUMETP  MHOTOYTOJIbHHKA,
MOJIb30BAaThCA E€IWHULIAMU W3MEPEHUS JUIMHBI, BBIPAXKaTb OJHU E€OWHHUILIBI
M3MEPEHUS JJIMHBI Yepe3 APYrue;

° HaxXOJUTh, UCIIOJIb3YSl YEPTEKHBIC HHCTPYMEHTBI, PACCTOSHUS: MEXKTY
JIBYMsI TOUKaMH, OT TOYKH JI0 NIPSMOU, JJIMHY IIyTH Ha KBaAPATHOU CETKE;
° BBIYMCIIATH IUIOIIAJb (DUTYp, COCTABICHHBIX M3 MPSMOYTOJIbHHKOB,

UCIIONB30BaTh  pa3OMeHHe Ha NPAMOYTOJbHUKHM, Ha paBHbIE  (UTYPHI,
JNOCTPauBaHHWE [JO0 MPAMOYIOJIbHUKA; TOJb30BAaThCSI OCHOBHBIMM EIWHMIIAMU
U3MEpEeHUs IUIOIAAW; BBIpAXXaTh OJHU EIMHUIBI U3MEPEHUs IUIOLAAU 4Yepes

IpYyTHUE;

o pacro3HaBaTh Ha MOJCNISIX M HW300pKEHUAX MUPAMUIY, KOHYC,
MUJIMHAP, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, TpaHb, OCHOBAHUE,
pa3BEPTKA,;

o M300pakaTh Ha KJIETYaTOM Oymare npsMOYToJIbHBIN Mapajuieenunes;

[ BBIUHUCIIATh O00BEM MPSMOYTOJBLHOTO IapajuieNienumnena, Kyoa,

M0JIb30BAaThCS OCHOBHBIMHM €JIMHHMIIAMH HM3MEpEHUs 00bEMa; BBIpAXKATh OJHU
eMHUIIBI U3MEPEHUS 00bEMA Uepe3 Ipyrue;

° pelaTh HECIOXKHBIE 33Ja4yd  Ha HAXOXKICHHE TIE€OMETPUYECKUX
BEJINYVH B PAKTUYECKUX CUTYALUAX.

CrnenuajbHble pe3yJibTaThl:

° BIIAJICHUE 3PUTEIHbHO-OCS3aTEIbHBIM CIIOCOOOM O00CIENOBaHUS U
BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.11.

° YMEHHME BBIINOJHATh TMPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE TTOCTPOEHUS, TOCTPpOeHUE TpadUKOB GYHKIIUN, AHATPAMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKH 3JIEMEHTAPHBIX PYHKIUNA HA KOOPJIAMHATHOMN MIOCKOCTH.

° BJIQJICHWE TIpaBWJIAMH 3alUCH  MaTeMaTH4ecknx GopMyl U
CTHECIMATLHBIX 3HAKOB.

° BJIaJICHUE TIpUEeMaMU IPeoOpa30BaHusl MATEMAaTHUECKUX BHIPAKECHUH.
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TEMATHYECKOE IINTAHUPOBAHME 110 YYHEBHOMY KYPCY «MATEMATHUKA»

5 kaacc
(5 yacoB B Heaeno0, Bcero 170 yacos)

HaszBanue

pasnena

(TeMbI) OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1eITEJILHOCTH 00y4a0IIMXCH

Kypca (4uciio
4acoB)
Harypanbnsie Hatypanbnoe umcio. Pan nHarypanbubix umcen. Yucio O. YUATaTh, CPABHUBATH U YIIOPALOYUBAThH HATYpaJbHBIE YUCIIA;

qucilia W HYIb.

(43 4.)

N300pakeHre HaTypasbHbIX YHMCEJI TOYKAaMH Ha KOOPAMHATHOMN
(4ucoBOI) MPSAMOIA.

ITo3unmonHas cucreMa cuucieHus. PuMmckas Hymepanus Kak
IIPUMEP HEMO3ULMOHHOW CHUCTEMBbl cuucieHusd. JlecaTuuHas
CUCTEMA CUUCIICHUS.

CpaBHeHHE HATypaJbHBIX YMCEJ, CPAaBHEHUE HATYpPaIbHBIX
yucen ¢ HynéM. CrnocoOsl cpaBHeHus. OKpyIieHHe HaTypalbHbIX
YUCel.

CrnokeHue HaTypaJgbHBIX YHCEN; CBOWCTBO HYJS IpH
CIOKEeHUM. BpbluntaHue kak JeilcTBHE, OOpaTHOE CII0XKEHHUIO.
YMHOKE€HNE HaTypaJbHBIX YHCEN;, CBOMCTBA HYJIS U €IWHULBI IIPU
yMHOXXEeHHH. JleleHne Kak JeicTBHe, OOpaTHOE YMHOXEHHUIO.
KomnoneHnTsl  geWicTBuid, cBs3bp Mexay HuMu. IIposepka
pesynbpTata apudmernueckoro maeicTBusa. llepemecturensHoe u
COYeTaTeNIbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS W YMHOXKEHUS,
pacnpeenuTeNbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonb3oBanue OykB Ui OOO3HAYEHUST HEU3BECTHOTO
KOMITOHEHTa U 3aIIMCH CBOMCTB apu(PMEeTUUECKUX IEHCTBUH.

Jlenutenu M KpaTHBIE 4YWCIA, PA3JIOKEHHE HAa MHOKUTEIH.
[IpocTeie u coctaBHble yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3,
9. JleneHHne C OCTATKOM.

Crenensb ¢ HaTypalbHBIM IIOKAa3aTesIeM. 3allMCh YUCIAa B BUJIE
CYMMBI pa3psiIHBIX CJIaracMbIX.

UucnoBoe BbIpakeHHE. BbIUnciIcHHME 3HAYEHUH YHUCIIOBBIX
BBIDAKCHUM; IMOPSAOK BBINOJHEHUs AeucTBui. lcnosb3oBaHue

n300pakaTb KOOPAMHATHYIO HPSMYIO, COOTHOCUTH TOUKY)|
Ha KOOPAMHATHOU (4uncnoBoit) IPSAMOM v
COOTBETCTBYIOLIUM €i 4MCIOM; U300paxkaTh HaTypajbHbIE
yyclia TOYKaMU Ha KOOPAMHATHON (YUCIIOBOI) MpPsIMOH,
HaXOJWUTh KOOPJAUHATHI TOUKH;

WCCJIEIOBAaTh CBOWMCTBA HATypalibHOTO psifa, yucen 0 u 1
IIPY CJI0KEHUU U YMHOXKCHUY;

HCII0JIb30BaTh IPABUIIO OKPYTJIEHUS HAaTypaJIbHbBIX YHCEIT;
BBITOJIHATH apu(MeTHuecKue AeHCTBUS ¢ HaTypalbHBIMU
YHCJIaMH, BBIYMCIIATh 3HAUEHUS YHCIIOBBIX BBIPAKEHUH CO
ckoOkaMu u 0e3 CKOOOK;

3anMchiBaTh NPOU3BEIEHHWE B BHUJAE CTENEHH, YWUTATh
CTENEHHU, MCIOJIb30BaTh TEPMHHOJIOTHIO (OCHOBaHHE,
MI0Ka3aTejb), BBIUUCIATh 3HAUECHUS CTEIEHEH;

BBINOJIHATh NPUKUIKY W OLEHKY 3HAYEHUH YHCIIOBBIX
BBIpXKEHUH, IpeiaraTh U MPUMEHATh PUEMBI IPOBEPKU
BBIYHCIICHUI;

WCIIOJIb30BaTh MPH BBIUMCICHUSX IEPEMECTUTEIBHOE U
COUETATEIbHOE CBOMCTBA CIIOKEHMSI M YMHOXKEHUS,
pacipenenuTeabHoe CBOMCTBO YMHOXEHUS;
(GbopMyaMpoBaTh UM MPUMEHATH MpaBUiIa MpeoOpa3oBaHUsS
YHCIIOBBIX BbIpaXKEHU N Ha OCHOBE CBOICTB
apu(pMeTHYECKUX ACUCTBHIM.

MIOHUMATh U MPABWIBHO YIOTPEOIATh TEPMUHBI, CBSA3aHHBIC
C HaTYpaJbHBIMU YHCIIAMU;




IIPYU BBIYUCIICHUAX IIEPEMECTUTEIBHOIO U COYETATEILHOIO CBOWCTB
(3aKOHOB)  CIIO)KEHUSI U  YMHOMKEHHUS, paclpeieuTeNbHOIO
CBOMICTBA YMHOKEHHUSL.

® JCCICOOBATh YHCIOBBIC 3aKOHOMEPHOCTH, BBIIBHIAThb H

00OCHOBBIBAaTh THIIOTE3BI, (POPMYIHPOBATH O0OOOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM MPOBEAEHHOTO MCCIICIOBAHNS,
(dhopMyIUpOBaTh ONpPENEICHUS JENUTENsT W KPaTHOTO,
Ha3bIBaTh JICJUTEIM M KpaTHBIE YHCIIA, pacllO3HaBaTh
MPOCThIE U COCTAaBHBIE 4YHCIA; (QOPMYyIUPOBATH U
MPUMEHATh TpPU3HAKU JenuMmoctd Ha 2, 3, 5, 9, 10;
MPUMEHATh AITOPUTM PA3IO0KEHUS YKCIIa HAa TPOCTHIC
MHOJKHUTEIIH; HAaXOJIWUTh OCTATKU OT JICJICHHS W HEIOJIHOC
4acTHOE;

pacno3HaBaTh MCTHHHBIC W JIO)KHBIC BBICKAa3bIBAaHUS O
HAaTypaJdbHBIX  YHMCIAX, MOPUBOAUTH  HPUMEPHl U
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPHIIAHUS
BBICKa3bIBaHUI O CBOMCTBAX HATYPAIbHBIX YHCEIT,
KOHCTPYMpPOBaTh  MaT€MaTHYeCKHE MPENJOKEHUs ¢
IIOMOIIIBIO CBA30K «H», U, «CCIH. .., TO...».

Hpobu. (79 4.)

[IpencraBnenne o JpobM Kak croco0e 3amucu  YacTd
BennurHbl. OObIKHOBEHHBIE JpoOu. [IpaBuibHbIE U HENpPaBUIIbHBIE
npobu. CmemanHas ApoOb; MpeCTaBlIeHHe CMEIIaHHOM JIpodu B
BUJIC HEMPABUJIBLHOW MpOOW W BBIJIEJICHUE IIEJION YacTH YHUCHA U3
HenpaBWIbHOW Jpobu. M3o0pakeHue 1pobei ToukamMu Ha
yuciaoBoi mpsimoii. OcHOBHOe cBOMCTBO Apoou. CokparieHue
npob6eii. [IpuBenenne npodu Kk HOBoMY 3HaMeHaTento. CpaBHEHUE
JpoOeH.

CrnoxeHue W BbIYUTAHUE JIpoOel. YMHOXEHHE U JIeJIeHUe
npo0eit; B3auMHO-o0paTHbIe apoOu. Haxoxxaenne yactu menoro u
LIEJIOTO TI0 €r0 YacTH.

Hecstuunas 3amuch napoGeit. IlpeacrtaBieHue AecITHIHON
npobu B BuJe OOBIKHOBEHHOM. M300paskeHne AecATHUHBIX Ipoleit
TOYKaMHU Ha YUCJIOBOM TpsiMoii. CpaBHEHUE JECATUIHBIX APOOCH.

Apudmernyeckue JAEHCTBHS C JECATHUHBIMU JIPOOSIMH.
OxkpyrieHue JecsITHUHBIX APOOeH.

YUTaTh W 3alUChIBaTh, CPaBHUBATh OOBLIKHOBEHHBIE
IpoOu, mpenjgaratb, OOOCHOBBIBaTH M OOCYXKIaTh
CIocoObI YIIOPSIOUMBaHUS IPOOEii;

MMOHUMATh U MPABWIBHO YIOTPEOIISITh TEPMUHBI, CBSI3aHHBIC
C OOBIKHOBEHHBIMH U JECSITHUYHBIMH IPOOSMU;
MOJIETIMPOBaTh B Tpaduyeckoil, mpeaMeTHol ¢opme, ¢
MOMOIIIbI0 KOMITBIOTEPA MOHSTHS U CBOMCTBA, CBSI3aHHbBIC
¢ OOBIKHOBEHHOH J1pO0bI0;

n300paxaTb  OOBIKHOBEHHBIE JpPOOM  TOYKAMH  Ha
KOOPJIMHATHOW TMPSAMOM; HCIOJIb30BaTh KOOPJAWHATHYIO
MPSIMYIO JUTSI CPAaBHEHUS IpOOEi;

(bopMyIUpOBaTh, 3aMMCHIBATH C TIOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM IpOOH; UCTIOIH30BATH OCHOBHOE
CBOWMCTBO APOOM /I COKpAIeHUsI Apo0ei U pUBEACHUS
JIpoOH K HOBOMY 3HAMEHATEJIIO;

MPEACTABISITH CMEIIAHHYIO IPOoObh B BUJE HEMPABWIBHON
Y BBIJICJSITH LIETYI0 YaCcTh YMCIIa U3 HEeTIPaBUIIBHON Ipo0u;
BBIIIOJIHATH apuMETUYECKHE JIeicTBUA c
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OOBIKHOBEHHBIMU U JECSTUYHBIMU JPOOSIMHU; TMPUMEHSTH
CBOMCTBA apu(MeTHIeCKUX JIeHCTBUN IS
panMoOHaNM3alY BBIYUCIICHUI;

BBITNOJIHATH IPUKUJIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHUH;
npepjiaraTh M OPUMEHSATh  NPUEMBI  IIPOBEPKHU
BBIYHCIICHHI;

MIPOBOAMTH HCCIIE0BAaHUSI CBOMCTB ApoOei, onmupasich Ha
YUCJIOBBIE 3KCIEPUMEHTHl (B TOM YHCJIE C ITOMOILIBIO
KOMITbIOTEPA);

pacrno3HaBaTb UCTHUHHbBIE U JIO)KHBIE BBICKA3bIBaHUS O
Ipo0siX, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS M OTPUILIAHUS BHICKA3bIBAHUM;

pemiate TEKCTOBbIE 3aJaud, CcojAepkaliue JIpoOHBIC
JlaHHble, M 3a/a4yd Ha HAXO0XJEHUE YacTU LEJIoro u
LEJIOr0 MO €ro YacCTH; BBISBIATh UX CXOJCTBA U Pa3IndMs;
MOJIETIMPOBATh XOJ| PpELIEHUs 3aJaud C IOMOIIBIO
PHUCYHKA, CXEMbI, TaOJIHIIbI;

MPUBOJUTH, pa30upaTh, OLEHUBATh Pa3IMYHbIE PEIICHUS,
3aMHCH PeleHUI TEKCTOBBIX 33/1a4;

KPUTHUYECKH  OLEHMBAThb  IIOJIYYEHHBI  pe3ynbTar,
OCYIIECTBIISAITh CAaMOKOHTPOJIb, TIPOBEpsii OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
MPEJICTaBIATh AECATUYHYIO IpOOb B BHJI€ OOBIKHOBEHHOM,
YUTaTh W 3alKCHIBaTh, CPAaBHUBATh JAECATHUYHBIE APOOH,
npeniaratb, OOOCHOBBIBaTH M OOCYXJATh CIOCOOBI
YIOPSIOYUBAHUS  JIECATHYHBIX  JIpoOeil. m300paXkaTh
JIeCATUYHBIE TPOOU TOYKaMU Ha KOOPJIUHATHON TIPSIMOIA;
BBISIBJISITH CXOJ/ICTBA U PA3IMUUs MPABUIT apUPMETHISCKIX
JNENCTBUIl C HATypaJbHBIMU YHCIAMU U JECSITUYHBIMU
Ipo0sIMU, OOBICHATH UX;

BBITIOJHATH OKPYTJIEHHE JECSITUUHBIX APOOei;
ONepHpoBaTh  JPOOHBIMM  YHMCIAMH B  peajbHBIX
KU3HEHHBIX CUTYaIUsX.
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Pemenne Pemenne TekcTOBBIX 3afay apU(PMETHYECKMM CIOCOOOM. | ® pelaTh TEKCTOBbIE 33Jaud apu(METHUECKUM CIIOCOO0M,
TEKCTOBBIX Pemenne normueckux 3amad. Pemenwe 3amad mepebOpoM Bcex UCIIOJIB30BaTh  3aBHUCHUMOCTH  MEXKJYy  BEIWYUMHAMU
3ajad. (8 4.) BO3MOXXHBIX BapuaHTOB. lcnosp30BaHME NpH pPEIIEHUU 3a7ad (CKOpOCTb, BpeMs, pacCTOSHHE; II€Ha, KOJIMYECTBO,
Ta0JIUL U CXEM. CTOMMOCTb U JIp): aHAJIU3UPOBATh U OCMBICIMBATH TEKCT
Pemenne 3amay, comepkamux 3aBUCUMOCTH, CBS3BIBAIOIINE 3ajjaun, nepeopMyaupoBaTh  YCIOBME,  HM3BJEKaTb
BEJIMYUHBL: CKOPOCTb, BpPEMs, PAaCCTOSHHE; L€HA, KOJIMYECTBO, HEOOXO/JMMBIE JIaHHBIC, YCTAaHABIMBATh 3aBUCHUMOCTH
CTOMMOCTb. EnuHMIBI U3MepeHus: Maccbl, 00bEMa, IIEeHBI, MEXIYy BEINYMHAMM, CTPOUTH JIOTUYECKYIO LEHNOYKY
paccTosiHus, BpeMEeHH, CKOpocTH. CBs3p MEXIy €AUHHUIAMU pacCyKJIeHUH;
M3MEPEHUS KaX 101 BEINYMHBI. MOJIEIMPOBAaTh XOJ PpELIEHUS 3aJaud € I[OMOIIBIO
Pemenrie 0OCHOBHBIX 3a/1a4 HA JPOOH. PUCYHKA, CXEMBI, TAOJIHIIBI;
[IpencraBnenue JaHHBIX B BUAE TaOMul, CTOJIOYATHIX KPUTHUYECKH  OLEHUBAaThb  IIOJIyYEHHBIM  pe3yJIbTar,
JMarpaMm. OCYILIECTBIISATb  CAMOKOHTPOJb, IIPOBEpsAs OTBET Ha
COOTBETCTBHUE YCIIOBHIO, HAXOAUTh OLIMOKH;
pemarh 3a7addl ¢ MOMOIMIBIO Tepedopa BCEX BO3MOKHBIX
BapUaHTOB;
IIOJIB30BaTbC OCHOBHBIMH €AVMHULAMU U3MEPEHUS: 1ICHBI,
MAacChl; paCCTOSIHUS, BPEMEHU, CKOPOCTH; BBIPAYKATh OJHU
€AVHULBI BEJIMYMHBI Yepe3 Ipyrue;
U3BJIEKATh, AHAJIM3UPOBaTh, OLIEHWBATh HH(OPMAIUIO,
IPE/CTaBICHHYIO B Ta0JUIle, HA CTOJIOUATON AUarpamme,
WHTEPIPETUPOBATH IIPE/ICTABIICHHBIE JTAaHHBIE,
MCII0JIb30BAaTh JAHHBIE NIPU PEUICHUH 3a]1a4.
Harnsagnas Harnsinelie npeacraBieHus o GUrypax Ha INIOCKOCTH: TOUKa, II0JIb30BAaTbC  TE€OMETPUUECKUMHU  IOHATHAMM:  TOYKAQ,
reomerpus. (30 | mpsimasi, OTpe30K, JIy4, yroJ, JIOMaHas, MHOIOYTOJIbHUK, psiMast, OTPE30K, JIy4, YIOJl, MHOTOYTOJIbHUK, OKPYKHOCTb,
q.) OKPY>KHOCTb, KpyT. Yroil. IIpsMOi, OCTpBIN, TyIION U pa3BEPHYTHII KpYT;
YTJIBL. HCIIONb30BAaTh TEPMHUHOJOTHIO, CBA3aHHYIO C YIVIAMHU:

JiniHa OTpe3ka, METPUYECKHE €IUHHULBI JUIMHBL. JlInHa
JIOMaHOW, EPUMETP MHOIOYroJIbHUKA. M3Mepenue u nmoctpoeHue
YIJIOB € TIOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mnpeacraBneHuss o ¢Gurypax Ha IJIOCKOCTH:

MHOTOYTOJbHUK; MPSIMOYTOJbHUK, KBAaApaT; TPEYrOJbHUK, O KBaJpara Al UX MOCTPOCHMS, BBIYMCICHUS IUIOLIAAU U
paBeHCTBe puryp. IIepUMETpa;

N3o06paxenue ¢uryp, B TOM 4Yucie Ha KIeT4aTol Oymare. BBIYUCIISITH epuMeTp u IJI011AIb KBaJpara,
ITocTpoenne KoHpUTYypauii U3 YacTed MpsSIMON, OKPYKHOCTH Ha MPSMOYTOJIbHUKA, dburyp, COCTaBJICHHBIX n3)

BEpILINHA, CTOPOHA; C MHOTOYTOJIbHUKAMH: yToJl, BEpIINHA,
CTOPOHA, JWAroHaib; C OKPYKHOCTBIO: PAaANyC, AHAMETP,
LEHTP;

WCTIOJIh30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJBHUKA,
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HEJIMHOBAHHOM W KieTdaroii Oymare. lMcmosib3oBaHue CBOWMCTB
CTOPOH U YIJIOB NMPSMOYTOJIbHUKA, KBApATA.

IInomane MPSIMOYTOJIbHUKA n MHOT'OYTOJIbHUKOB,
COCTaBIICHHBIX M3 TMPSMOYTOJIHHHKOB, B TOM 4HcIe Quryp,
M300paKEHHBIX Ha KieTtdatod Oymare. EnuHuIBI u3MepeHHs
TIOILA TN,

Harmnsiaaelie npencraBieHruss 0 TPOCTPAHCTBEHHBIX (DUTypax:
OPSIMOYTOJIBHBIN  Mapayiesienumnes, KyO,  MHOTOIPaHHUKH.
N300paxeHne mpocTedInXx MHOTOIpaHHUKOB. Pa3BépTku kyba u
napajuienenunena. Co3naHue Mojenell MHOTOIPAaHHUKOB (U3
OyMmaru, MpoBOJIOKH, IJIACTUIINHA U JP.).

O06BEM NPSIMOYTOIBHOTO Tapaylienenuneaa, kyoa. Enuauist
HU3MEpeHHs 00BbEMa.

IPSAMOYTOJIBHUKOB, B TOM YHC/Ie GUTYD, H300paKEHHBIX HA
KJIeT4aTol Oymare;
MOJIb30BaThCS  OCHOBHBIMH ~METPHYCCKUMHU  CIUHHIIAMH
U3MCPCHHUA JIMHBI, IJIOMIAAX; BbIpaXaTb OJHU CAWMHHUIBI
BEJIMYMHBI Uepe3 IPyTue;
pacro3HaBaTh  Mapajuielienures, Ky0, WCIOJb30BaTH)
TEPMHUHOJIOTHIO: BEpILUHA, pPeOpO TpaHb, HM3MEPEHHUS,
HAXOJUTh U3MEPEHHsI Mapajlieenumnea, Kyoa,

BBIYHCIIATE 00BbEM KyOa, mapajienenunena 1mo 3aJIaHHbIM

U3MEPCHUSM, IIOJIb30BAThCS  CAWMHHWIIAMH  W3MEPCHHS]
00BEMa;
pemiarb HECJIOXKHEIE 3a1a4u Ha U3MEpEeHUE,

reOMETPUUECKUX BEJIMYUH B IPAKTUYECKUX CUTYALUSAX.
UCIIOJIb30BaTh JUHEUKY U TPAHCHIOPTUDP KAK MHCTPYMEHTHI
JUIS IOCTPOCHUS U U3MEPEHUs: U3MEPATh JUIMHY OTpe3Ka,
BEJIMUMHY yIja; CTPOUTH OTPE30K 3alaHHOM JJIMHBI, YIod,
3aJJaHHON BEJIMYUHBI; OTKJIAJbIBaTh LUPKYJIEM paBHBIE
OTPE3KH, CTPOUTH OKPYKHOCTbH 33/IaHHOTO pajnyca;
n300paxkaTh KOHQUIYpallud TeOMETpUUYecKUx (uryp Ha
HEJIMHOBAaHHOU " KJIET4aTON Oymare (s
cn1aboBUIIAIINX); TIpeIjIaratb, OMUCHIBATH U OOCYXIATh
CIOCOOBI, AITOPUTMBI TIOCTPOCHUS;

pacno3HaBaTb M U300pakaTb HAa HEJIMHOBAaHHOW U
KJIeTyaToil Oymare mpsiMoii, OCTpbIi, Tynoi, pa3BEpHYTHII
yriasl (A5 cnaboBUASIINX), (A CIENbIX 00yYaromuxcs
n300pakaTh M3y4aeMble Yribl B MpUOOpe JUIs MUcChMa 110
OpaiiTto); CpaBHUBATH YTJIbI;

MIOHMMAaTb W UCIOJb30BaTh IPU PELICHUM  3a1ay
3aBUCHUMOCTH MEXIY €IUHUIIAMH METPHUYECKON CHCTEMBI
Mep; 3HAKOMHUTBCSI ¢ HEMETPUUYECKHMMH CHUCTEMaMH MeEp;
BBIPXKaTh JIJIMHY B PA3IMYHBIX €IUHULIAX U3MEPEHUS.
NPUBOAUTE TIpUMEpPhl  OOBEKTOB  PEAITbHOTO  MHpA,
uMeroumx (GopMy MHOTOYrojabHHKA, MNPSIMOYTOJbHUKA,
KBaJpaTa, TPEYroJbHUKA, OIICHWBATh MX JIMHEHHBIC

27



pa3Mepbl.  BBIUMCIATH:  NEPUMETP  TPEYroJIbHHKA,
MPSIMOYTOJIbHHKA, MHOTOYTOJIbHUKA; TUIOIIAb
MpsIMOYTOJIbHUKA, KBAIpaTa,

U300paxaTh  OCTPOYTOJbHBIC,  NPSIMOYTOJIbHBIE U
TYIOYTOJIbHBIE TPEYTOJIbHUKH;

CTPOUTH Ha HETMHOBAHHOM W KJIETYaTOW Oymare KBaapar
U MPSMOYTOJBHUK C 33JaHHBIMHU JUIMHAMU CTOPOH (st
CIIa0OBUISAIINX ), (VIS CIENBIX 00YJaIOUINXCsl N300paxarhb
u3ydaeMble (pUrypsl B mpudbope it mucbMa 1o Opaiio).
HCCJICIOBATh CBOMCTBA MPSIMOYTOJIBHHUKA, KBAApaTa MyTEM
AKCIIEPUMEHTA, HaOI0IeHUS, U3MEpEeHHUS,
MOJICTTUPOBAHUS; CpPaBHHBATh CBOWCTBA KBajgpara U
MPSIMOYTOJIbHUKA

pacro3HaBaTh WCTHHHBIC W JIO)KHBIC BBICKA3bIBAaHUS O
MHOTOYTOJIbHUKAX, IPUBOJIUTH PUMEPHI u
KOHTPIIPUMEPHI. MCCIIEAOBAaTh 3aBUCHUMOCTH  IUIOMIAN
KBaJipaTa OT JIIMHBI €r0 CTOPOHBI;

BBIp@XKaTh BEIUYHHY IUIOMAIN B PA3JIMUHBIX €IUHUIIAX
WU3MEpPEHUSI METPUYCCKOW CHUCTEMBI Mep, MOHHMATh |
UCIIONIb30BAaTh  3aBUCHUMOCTH  MEXAY METPHUECKUMU
SIMHUTIAMU U3MEPEHHUS TIOMIA I,

3HAKOMHUTBCA C TMpPUMEpaMH TMPUMEHEHUS IUIOMATu |
MepuMeTpa B MPAKTUYCCKUX CHTYAIMSIX. PEIIaTh 3aJadu
U3 peallbHOM )XKU3HH, MPeAsiaraTh U 00CYXKIaTh pa3inyHbIe
CrocoOBI penieHus 3a/1ay.

[loBropenne u
006o6menue. (10

q.)

[ToBTOpEHME OCHOBHBIX MOHITUH U METOAOB Kypca S5 Kjacca,
000011eHIEe 3HAHUIA.

0000maTh W CHUCTEMATU3UPOBaTh 3HAaHUSA IO KypCy|
MaTeMaTHKH S5 KJlacca;

BBIUMCIIATh  3HAUEHUs  BBIPAXKEHUM,  COJEpIKaIIUX
HaTypajJbHble 4YHCIa, OOBIKHOBEHHBIE M JECATUYHBIC
JpoOH, BBIIOJHATE MpeoOpa30BaHUs YNCEN;

BBIOMpPaTh C€HOCO0 CpaBHEHUS 4YMCEN, BBIYHCICHUH,
MPUMEHSTh CBONCTBA apU(METHUYECKHX JAEUCTBUU IS
paloOHaIN3a1u1 BBIYUCIICHU;

OCYILIECTBIISITh CAMOKOHTPOJIb BBINOJIHSAEMBIX NCHCTBUN U
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® pemarb

® peliathb

CaMOIIPOBEPKY Pe3yiIbTaTa BBIYHCICHHIA;

3aJaud M3 PEAIbHON JKU3HHU, TPHUMEHATh
MaTeMaTHYECKUe 3HAHMS JUIS PEIICHHs 331a4 U3 JIPYTrux
y4eOHBIX IPEMETOB;

3aa4d  pasHbBIMH  CHOCO0aMu, CpaBHHBAThH
CIOCOOBI peIIeHUs] 3aJaud, BHIOMPATh palMOHAIBHBINA
croco0.

6 KJacce

(5 yacoB B Heges0, Becero 170 yacos)

Ha3Banue
pa3aena (TemMbl)
Kypca (4ucio

OcHoBHOE€ CoAcpKaHue

OcHoBHbBIE BHADBI 1eITEJIbHOCTH oﬁyqamumxcﬂ

4acoB)
HatypanbHble Apudmernueckue necTBus c MHOT'O3HAYHBIMU 3HaTh U IIOHUMAThb TEPMHHBI, CBA3aHHBIC C PA3TUYHBIMU
gucina. (30 u.) HaTypaJbHbIMU  4uCIaMU. UYHCIIOBBIE  BBIPDAKECHMS, IOPSAOK BUJAMHM 4YHCEN M CHOCO0aMU HX 3aIlUCH, NEPEXOIUTh
NefcTBUM,  HCHOJb30BaHHME  CKOOOK.  Mcmonb3oBanue — mpu (ecau 3TO BO3MOXKHO) OT OJHON (POPMBI 3alTUCH YHCIA K

BBIYMCIICHUSX IIEPEMECTUTEIBHOIO M COYETATEIIbHOTO CBOMCTB
CIOXKEHUS W  YMHOXEHMS, paclpelesuTeIbHOTO  CBOMCTBa
yMHOXeHHs1. OKpYyTrieHre HaTypadbHbIX YUCE.

Jenutenu u KpaTHBIE YnCIa; HAUOOBIIHUA OOIIUI JEIUTEINb
W HauMeHblliee oOmee KpartHoe. JlenuMocTh CcymMMBI U
npousBeieHus. JleneHne ¢ OCTaTKOM.

JIpYToH;

CpaBHMBATh M  YNOPSAJAOYMBATH  ILIEJIBIE  YHUCIA,
OOBIKHOBEHHBIE U JECATUYHbIE JApOOM, CpPaBHMUBATH
YHUCJIa OJHOTO M Pa3HBIX 3HAKOB;

BBIIIOJIHATB, COYETasl YCTHBIE U IHUCBMEHHBIE MPUEMBI,
apudmeTnyecKkue IeHCTBUS C HATypaJIbHBIMU U I€JIBIMU
qucaaMH, OOBIKHOBEHHBIMH U JIE€CATUYHBIMH JIPOOSIMH,
MTOJIOKUTEIBHBIMU M OTPULIATEIbHBIMHA YUCIIAMM;
BBIYUCIIATH 3HAQYEHHUS  YHMCIIOBBIX BBIPAKECHMUI,
BBIIIOJIHATh ~ TNPUKUAKY W OLEHKY  pe3ysbTara
BBIUMCIIEHUH; BBIMOJHATh MPEOOpPa30BaHUS YHUCIOBBIX
BBIDOKEHUII HAa OCHOBE CBOMCTB apHU(pMETHUECKUX
JIeNCTBUI;

COOTHOCUTh TOYKY Ha KOOpPAMHATHOM TMpsSMOH C
COOTBETCTBYIOLIMM €W YHCIOM W HU300pakaTb YHUCIa
TOYKAMHM Ha KOOPAWUHATHOM NPSIMOW, HAXOAWUTH MOZYIb
4YHUCIIa;
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OKpYIJIATh  TeNIbIe YHCIa W JIECATHYHBIE JIPOOH,
HAXOJUTh MPUOIMKCHUS YUCEIT;

BBITTOJIHSATh apudMeTHIECKHEe NeHCTBUS c
MHOTO3HAYHBIMH HATypaJlbHBIMUA YHUCJIAMH, HAXOIHUTh
3HAYCHUsI YHCJIOBBIX BBIPAKEHUH cO ckoOkamMu u 0e3
CKOOOK; BBIUUCIISATH 3HAYCHUS BBIpKCHUH,
COJIepIKAIIHNX CTCIICHH,

HCIOJIb30BaTh MPU BBIUYUCIICHUSIX MEPEMECTUTEIIBHOEC U
COYETATEeIbHOC CBOMCTBA CJIOXKCHHS M YMHOXCHHS,
pacrpeaeIuTeIbHOe CBOWCTBO YMHOXKEHUS
OTHOCHTEIIBHO CJIOXKCHHUsS, CBOWCTBA apU(PMETUUYCCKHX
JICHCTBHI,

UCCIICIOBATh YHCJIOBbIE 3aKOHOMEPHOCTH, IPOBOJIUTH
YKCIIOBBIC AKCIIEPUMEHTBI, BBIJABUTaTh U OOOCHOBBIBATH
THITOTE3BI;

(bopMyIMpOBaTh OINpPEICICHUS JCIUTENS W KPaTHOTO,
HauOOJIBIIEr0 OOIIEr0 JIENHUTENS ¢ HAUMEHBIIETrO
o0I1Iero KpaTHOro, MPOCTOTO W COCTABHOTO YHCEI;
MCIIOJIb30BATh 3TH TIOHATHS MIPH PELICHUN 3a7a4;
NPUMEHSTh  alTOPUTMbI  BBIUUCIICHHUS HAWOOJIBIIETrO
o0IIero JemuTeNss W HaMMEHBIIEro OOIIEero KpaTHOTrO
JIBYX YHCEJN, aJlTOPUTM PA3JIOKEHUS YHCIa Ha TPOCTHIC
MHOKHUTEIIH;

UCCIICIOBAaTh ~ CBOMCTBA  JIGTUMOCTH  CYMMBI U
MIPOU3BEICHHUS YHCEIT;

MPUBOAMUTH MPUMEPHI YUCEI C 3aJJaHHBIMH CBOWMCTBAMH,
pacro3HaBaTh BEpPHBIE W HEBEPHBIC YTBEPKICHUS O
CBOWCTBAaX YHMCEJI, OMPOBEPTaTh HEBEPHBIC YTBEPIKIACHUS
C MOMOIIBIO KOHTPIIPHUMEPOB;

KOHCTPYUPOBaTh MaTEeMaTUYECKUE NPEIJIOKEHHUS ¢
TIOMOIIBIO CBSA30K «H», «HJIH», «ECIH. .., TO...»;

pelaTh TEKCTOBBIC 3aJaud, BKJIIOYAIONINE TOHSITHS
JCTUMOCTH, apu(METHYECKHM CIIOCOOOM, UCIIOIh30BATh
nepe0op BCeX BOSMOXKHBIX BAPUAHTOB;
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IMPpUBOJUTD, pa36HpaTb, OLICHHUBAThb Pa3JINIHbIC
pelICHU, 3aIICU pemeHHﬁ TCKCTOBBIX 3aJ1a4,
KPpUTHUYCCKH OLICHHUBAThb HOJ'Iy‘ICHHBIfI pE3ybTaT,
HaxoauThb OH_II/I6KI/I, OCYIICCTBJIAATL  CAMOKOHTPOJIb,
ITPOBEPAA OTBET HA COOTBETCTBHUE YCIIOBHIO.

Hpoo6wu. (78 4.)

OObIkHOBEHHAsT  OpoOb, OCHOBHOE CBOMCTBO  JIpoOH,
cokpamierre apoOeii. CpaBHEHHE U YHOPSJIOYMBAHUE APOOCH.
Pemenue 3aiay Ha HaX0XKJIEHUE YACTH OT LIEJIOTO U LEJNOT0 IO €ro
yactu. JlpoOHoe uymcno kak pesynbrar jaeneHus. [IpencraBnenue
NECATUYHON ApoOH B BHIE OOBIKHOBEHHOH APOOM M BO3MOXKHOCTH
MpEJICTaBICHUS] OOBIKHOBEHHOW JpoOM B BHIE JACCATUYHOM.
Jecstuunple  npoOM U MeETpUYecKass  CHUCTeEMa  Mep.
ApudmeTnueckue  JCWCTBUS U YHUCIOBBIE  BBIPAXKECHHUS  C
OOBIKHOBEHHBIMH U JICCATUYHBIMU JAPOOSMH.

OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. Macmita,
nponopuus. IIpumenenue nponopumii npy pemeHny 3aaad.

ITonsatue nponeHTa. BelunciieHne npoueHTa OT BEIUYNHBI U
BEJIMUMHBI 110 €€ IPOLEHTY. BhipaxkeHne MpoLeHTOB JeCATUYHBIMU
npobsmu. PemeHue 3amad Ha MPOLEHTHI. BrlpaskeHHe OTHOLICHMS
BEJIMYMH B IIPOLIEHTAX.

[lonoxuTenbHbIE M OTPULIATEIBHBIC YHCIIA

[TonoxxurenbHble U OTpULaTeNbHble uMcaa. Llenble uucna.
Monyne 4yucna, reoMeTpudecKkas MHTEpIpeTanuss MOIYJs 4YHCia.
N3o0paxkeHne uyucen HAa KOOPAUHATHOM TpsiMoi. YwmciioBbie
npomexxyTku. CpaBHeHue uucen. ApupMeTHdyeckue AEHCTBUS C
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCTAMH.

[IpsamoyronbHast cucTeMa KOOpPAMHAT HAa  IUIOCKOCTH.
Koopaunatel TOYkM Ha IUIOCKOCTH, abcuucca W OpJAMHATA.
[TocTpoenue Tovek u Guryp Ha KOOPAHMHATHON TIOCKOCTH.

CpaBHUBATh U YIOPAIOYHBATH APOOH, BEIOUPATH CIIOCOO
CpaBHEHUS IpOOei;

MIPEICTaBIATh JIECATUYHBIC Ipoou B BHUJIC
OOBIKHOBEHHBIX JpOo0Oei W OOBIKHOBEHHBIC B BHJIC
JIECATUYHBIX, HCIIOJIB30BaTh SKBUBAJICHTHBIC
IpeICTaBICHHUs APOOHBIX YHCEN IPH UX CPABHEHHUH, IIPH
BBIYUCJICHUSX,

UCIIOJIb30BaTh JCCATHYHBIC IPOOH IPH MpeoOpa3oBaHHUH
BEJIMYMH B METPUUYECKON CHCTEME MEp;

BBIIIOJIHATDH apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C
OOBIKHOBEHHBIMH U JACCATHYHBIMHA I[pO6$IMI/I;
BBIYUCIATH 3HA4YCHUA BI;Ipa)KeHPIfI, COACPpIKAIINUX

OOBIKHOBEHHBIE W JECATUYHBIC JApPOOH, BBHIOIHATH
npeoOpazoBanus ApobOei, BRIOUPATh Crocod, MPUMEHSTh
CBOMCTBA apudmeTnyecKux JIEHCTBUAN JUIs
palMOHATN3AIMH BEIYUCIICHUI;

COCTABIIATh OTHOWIEHHWSI H  TPOIOPIHH, HAXOAUTh
OTHOILLICHHE BEJIMYUH, JENUTh BEJIUYMHY B JAHHOM
OTHOIIICHHU;

HaXOJUTh OSKCIIEPUMEHTAIbHBIM MYTEM  OTHOIICHUE
JUIUHBI OKPY’KHOCTH K €€ TUaMETPY;

MHTEpIPETHPOBaTh MacIiTad Kak OTHOUICHHWE BEJIWYHH,
HaXOJWTh MacmTad TUlaHa, KapThl W  BBIYMCIATH
paccTosiHUSA, UCTIOJIB3YsI MacIITao;

OOBSACHAThH, UTO TAKOE€ MPOIEHT, YINOTPeOISITh 000POTHI
peUu CO CIIOBOM «IIPOILICHT;

BBIpaXKaTh MPOLEHTHl B JpoOSX W JpoOH B MPOIEHTAX,
OTHOILICHHE JABYX BEJIMYHUH B MPOLICHTAX;

BBIUUCIIATh IPOLIEHT OT YMCJIA U YHUCIIO 10 €ro MPOLEHTY.
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OKPYTJISATH APOOU U MPOLIEHTHI, HAXOJUTH MPUOTUKECHUS
YHCell;

peuiaTh 3aJayd Ha 4YacTH, MPOLEHTHI, MPOIMOPLMH, Ha
HaxoXJIeHue Jpodu (IpoIeHTa) OT BEIMYUHBI U
BEJUYUHBI 110 €€ apoOu (IpOLeHTy), npodu (MpoIeHTA),
KOTOPBIM COCTABIISIET OJIHA BEJIMYMHA OT APYrOi;
IPUBOAUTH IPUMEPHI UCIIOIb30BAHNS B PEATIBLHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEILHBIX YHCEN;

u300paxarb  LeJble  4Yucia, [OJIOKUTEIbHBIE U
OTPUUATEIBbHBIC YKCIIA TOYKAMH HAa YHUCJIOBOM MPSIMOM,
UCII0JI30BaTh YMCIIOBYIO MPSMYIO JUIsl CDABHEHUS YHCEIL,
MPUMEHSTh TpaBUja CPaBHEHUS, YIOPSIOUYMBATH LIETIbIC
YyHUCla; HaXOAUTh MOAYJb YHUCIIA;

(dhopMyIMpoBaTh MpaBHIIa BBIYMCIICHUS c
IIOJIOKUTENBHBIMU UM OTPULIATEIBHBIMU  YHUCIIAMH,
HaXOJUTh 3HAYEHUS YUCIIOBBIX BBIPAXKEHHIA,

colepkamux  JACHCTBUA C  TOJOXKUTEIbHBIMU U
OTPHUIIATEITLHBIMU YHCIIAMU;

MPUMEHATh CBOWCTBA CIOXKEHHUS M YMHOXCEHUS IS
mpeoOpazoBaHus CyMM U IPOU3BEICHUN;

MIPUBOUTH, Pa30UPATh, OIEHUBATH PA3JIMUHBIE PEIICHUS,
3aliCH PELIEHUN TEKCTOBBIX 33/1a4;

M3BJEKaTh HWHPOPMAIMIO W3 TaONHMIl W JUarpamm,
UHTEPIPETUPOBATh TaONUYHBIC JaHHbBIE, OMPEIENSTh
HauOoJiblllee ¥ HAUMEHBIIEE U3 TPEJICTABICHHBIX
JAHHBIX;

OOBSCHITh U WUTIOCTPUPOBATH MOHITHE MPSIMOYTOJIBHON
CHUCTEMbl KOOpPAMHAT HA IUJIOCKOCTH, WCIOJIb30BaTh
TEPMUHOJIOTHIO; CTPOUTh HAa KOOPJAWHATHOM TIJIOCKOCTH
TOYKH U (UTYPHI 1O 33JaHHBIM KOOpJIWHATAM, HAXOIUTh
KOOPJMHATHI TOYEK.

BbykBennbie [Ipumenenne OyKkB Ui 3allUCH  MaTeMaTHYECKHX WCIOJIb30BaTh OYKBbI Ji1 OOO3HAu€HUs 4YHUCEN, MpHU
BblpakeHUs. (6 | BelpakeHUd u  mpemiokeHud.  CBolicTBa  apu(PMETHUYECKUX 3allMCH  MAaTEMATUYECKUX YTBEPXKACHUH, COCTaBIISTH
q.) JEUCTBUM. DyKBEHHBIC BBIPDAKEHUS U YHCIOBBIC IOACTAHOBKH. OYKBEHHBIE BBIPDKEHHsI 110 YCIIOBHIO 3a/1a4H;
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DykBeHHbIE paBEHCTBA, HAXOXKJIECHUE HEU3BECTHOI'O KOMIIOHEHTA.
@opmyiel; (GopMynel MepuMeTpa M IUIOMIATN MPSIMOYTOJbHHKA,
KBaJipaTa, 00bEMa napauienenumeaa u Kyoa.

UCCIIEJIOBATh HECIIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
WCIOJIb30BaTh OYKBBI JJIsI UX 3aIHCH;

BBIUMCIISTH YUCIOBOE 3HaYeHHE OYKBEHHOT'O BBIPAKECHUS
MIPY 33/IaHHBIX 3HAYCHUIX OYKB;

3anmuchiBaTh  (QOpMyJBl:  HEpUMeTpa U IUIOMIAAH
MPSAMOYTOJIBHHUKA, KBaApaTa; JJIUHBI  OKPYXHOCTH,
IUIOIIA/I KPYyra; BBIIOJHITH BBIYMCICHUS IO JTUM
dhopmynam;

COCTaBIATh (OPMYIbI, BBIPAKAIOIIUE 3aBUCUMOCTH
MEXKIy BEIUYMHAMH: CKOPOCTh, BpPEMs, PACCTOSIHHC
[[€Ha, KOJIMYECTBO, CTOMMOCTH; IPOU3BOIUTEIHLHOCTD,
BpeMsi, 00bEM paOOThI; BHIIOIHITH BEIYUCICHUS 110 ITHM
bopmynam;

HAXOJWTh HEW3BECTHBIA KOMIIOHEHT apu(h)METHIECKOTO
EUCTBUSL.

Pemenue

TEKCTOBBIX 3aJa4.
(8 .)

Pemenune TEKCTOBBIX 3a1ay apUPMETUYECKUM CIOCOOOM.
Pemenne normueckux 3amad. Pemenue 3ajmau mepebopom Bcex
BO3MOXKHBIX BApUAHTOB.

Pemenue 3amay, conepikalux 3aBUCUMOCTH, CBSI3bIBAIOIINX

BEJIMYUHBI: CKOPOCTh, BpEMsI, PACCTOSIHWE; II€HA, KOJHUYECTBO,
CTOUMOCTH;  MPOU3ZBOJUTENLHOCTh, BpeMs, O0BEM  PaOOTHI.
EnuHuiel uamMepeHus: Macchl, CTOUMOCTH; PacCTOSIHUSA, BPEMEHH,
ckopocth. CBsI3pb MEXIy €IMHUIAMU HU3MEPEHUs  KaxIou
BEJIMYUHEI.

Pemenue 3a1a4, CBSI3aHHBIX c OTHOIIICHUEM,
MPONOPIMOHATBHOCTBIO ~ BEJIUYUH, MPOLEHTAMH;  PEIICHUE

OCHOBHBIX 3aJ1a4 Ha APOOU U MPOIICHTHI.

OueHka u NpUKUIKa, OKpyTieHne pesyaprara. CocraBieHue
OYKBEHHBIX BBIPOKEHUH 10 YCIOBHIO 3a]a4H.

[IpencraBnenne MaHHBIX C TTOMOIIBIO TAOIHI] U JAHATPAMM.
Cronbyarpie AUarpaMMbl: YTEHUE U TTOCTpoeHHE. UTeHHEe KPYTrOBBIX
JUarpaMm.

peuaTtb MHOTI'OIIaroBbIC TCEKCTOBBIC 3aJa4un
apu(pMeTHYECKUM CIIOcOO0M;
pemiath  3aja4yd,  CBSA3aHHBIE C  OTHOIICHHUEM,

IMPOMOPLIUOHAIIBHOCTBIO BCJIMYHH, ITPOLCHTAMU; PCIIATh
TPpU OCHOBHBIC 3a1a4U1 HA I[pO6I/I U IMPONCHTHI,

pelarhb 3a1auu, cozepKaime 3aBUCUMOCTH,
CBA3BIBAIOLINE BEJINYUHBI: CKOPOCTb, BpeMs,
paccTosiHue, LIEHa, KOJINYECTBO, CTOMMOCTb;
MIPOU3BOJIUTENIBHOCTh,  BpeMs, 00BEMa  paloTHI,
UCTIONB3Yysl  apupMeTHdeckue  JIeHCTBHS,  OLEHKY,
NPUKHUJIKY; TIOJIb30BaThCA  EIMHHUIIAMH  W3MEPEHHUS
COOTBETCTBYIOIIMX BEIIUYUH;

COCTaBJIATh OYKBEHHbBIE BBIPQKEHHS [0 YCJIOBHUIO
3a/1a4u;

U3BJIeKaTh HHGOPMAIUIO, NIPEICTABICHHYIO B Ta0IHIIaX,
Ha JUHEWHOHU, cToN0YaTON MM KpYyroBoM auarpaMmax,
WHTEPIIPETUPOBATH IIPEACTABJICHHBIE JTAaHHBIE;
HCIIONb30BATh JAHHBIC IIPU PELICHUU 3a/1a4;

® [IPECTABIAT, MHPOPMAIUIO C TOMOIIBI0 TaOIUI (ISt
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CIEeNbIX W CIA0OBHASINNX), JIMHEMHOW W CTOJI0YATOM
quarpaMm (Juist cIabOBUISIINX ).

Harngnnas
FE€OMETPHS.

9.)

(38

Harnsgueie npencraBienus o ¢Gurypax Ha IJIOCKOCTH:
TOYKa, MpsiMasi, OTPE30K, Jy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,
YeThIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHoe pacnonoxxkeHue IByX MpPSIMBIX Ha IUIOCKOCTH,
napajuiesibHble MpsIMble, MEPIEHAUKYIISIpHbIE npsiMble. 3mepeHue
PACCTOSIHUM: MEXIYy BYMsI TOYKAMH, OT TOYKHU JO MPSMOU; JJIMHA
MapIIpyTa Ha KBaJApaTHOU CETKe.

N3mepenne ¥ NOCTPOEHHE  YIVIOB  C  IIOMOUIBIO
TpPaHCIIOPTHPA. Bunel TPEYrOJIbHUKOB: OCTPOYTOJIbHBIH,
IIPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN; paBHOOEPEHHBIH,
PaBHOCTOPOHHMUIA. YeTbIpEXyroJabHUK, IIPUMEPBI
YEeTBIPEXYTOJIBHUKOB. [IpAMOYroiapHUK, KBajapaTr: HCIOJb30BaHUE
CBOMCTB CTOpPOH, YIJIOB, JIHaroHaleu. N3obpaxenue
reoMeTpuueckux  (Guryp Ha  HEIMHOBaHHOW  Oymare ¢

UCIIOJIb30BAaHUEM LMPKYJIS, JIMHEHKH, YrOJIbHUKA, TPAaHCIOPTUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp mHOroyrosipHuka. IloHsTHe miomamu QGuryps;
eIMHUIBI W3MepeHusl Tuiomann. llpubmmkéHHOEe W3MepeHue
wiomaau ¢uryp, B TOM 4YHCI€ Ha KBaJpaTHOW CeETKe.
[TpubnmxEHHOE N3MEPEHUE [UTMHBI OKPYKHOCTH, TIJIOIA TN KPyTa.

Cummerpusi:  LEHTpajbHasg, oOceBas U  3epKalibHas
cummeTrpud. [locTpoeHrne CHMMETPUYHBIX QUTYP.

Harnsiiaele npeacTaBieHns O MPOCTPAHCTBEHHBIX (QUrypax:
napajienenurnen, Kyo, npu3Ma, mupamuia, KOHyC, IAIHHID, [ap U
chepa. MWzobpakenue mnpocTtpaHcTBeHHBIX ¢uryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHHWKOB, IWIMHApPa W KoHyca. CozmaHue
MoJieNiell TPOCTPAaHCTBEHHBIX (Guryp (M3 Oymaru, IpOBOJIOKH,
MJIACTHIIMHA U JIP. ).

[lonatue o0bEMa; enuHUIBI H3MepeHUs o00béMa. OO0BEM

pacmo3HaBaTh ~Ha  4YepTekax, PHUCYHKax
B3aMMHOT'O PACIIONIOKECHHSI IBYX MPSIMBIX;
M300pakaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAaHHOU 51 KJIETYATOU Oymare IIBE
MepPECEKAOIINECS TIPSMBIE, BE MapajlIeIbHBIC MPSMBIC,
CTPOUTH MPAMYIO, TEPIECHANKYISPHYIO MaHHOW (IS
c1aboOBUIAIINX ), (most CIIEIIBIX o0y4aromuxcs
BBITMIOJTHATH IOCTPOCHWE B TpHOOpe /I THChbMa II0
Opaiiito);

IPUBOIUTH MIPUMEPBI apajuIeIbHOCTH u
NEPIECHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE;
pacro3HaBaTh B MHOTOYTOJIBHHKAX TEPICHIUKYIISIPHBIC
U TIapaJljieIbHbIC CTOPOHBI;
u300paxaTb ~ MHOTOYTOJIBHUKH  C
NEPIEeHIUKYISIPHBIMUA CTOPOHAMU;
HaXOJUTh PACCTOSHUE MEXKIY JABYMs TOYKAMH, OT TOYKHU
70 TPsSMOM, AMUHY MyTH HA KBAJpPaTHOW CETKe, B TOM
YHCIIe UCTIONB3YS MUPPOBBIC PECYPCHI;

n300paxkaTh Ha HEJIMHOBAHHOM U KieTyaTol Oymare (1is

clIy4au

ImapaJljiCJIbHbIMH,

CIa0OBUAAIIMX), C  HCIOJIb30BAHUEM  YEPTEKHBIX
UHCTPYMEHTOB  YETBHIPEXYTOJIbHUKH €  3a/JaHHBIMHU
CBOWCTBAMH: C TapaUIeIbHBIMH, MEPICHINKYISIPHBIMH,
paBHBIMM  CTOpPOHaMHM, MPSAMBIMH yIJdaMH M Jp,
paBHOOEPEHHBIN TPEYTOJIbHUK;

mpeularatb M 00CYXJaThb  CHOCOOBI,  aJTOPUTMBI

MIOCTPOCHUS;

UCCIIeIOBaTh, MCIONb3Ysl SKCIEPHUMEHT, HaOIo/IeHHe,
MOJIETUPOBaHNE, CBOWCTBA MPSIMOYTOJIbHHMKA, KBaJpaTa,
pa3buBaTh Ha TPEYrOJbHUKY;

NPsIMOYTOJIBHOTO TIapajuiesenunena, Kyoa. ® 000CHOBBIBATD, OIpOBEpraTh C MTOMOIIbIO
KOHTPIIPUMEPOB  YTBEPKIACHUS O MPSAMOYIOJIbHUKE,
KBaJpare, paclo3HaBaThb BEpHbIE U HEBEpHbIE
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YTBEPKICHHUS;

U3MEPATh U CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YTJIbl, B
TOM YHCJI€ B MHOIOYTOJIbHUKE, CPaBHUBATh YIJIbI;
pacrno3HaBaTb OCTpbIE, HpPSMbIE, TYIIbIE, pPa3BEPHYTHIE
yTJIbI;

pacrno3HaBarb, n300paxkaTh OCTPOYTOJIbHBIH,
NPSIMOYTOJIbHBIN,  TYMOYTOJIbHBIM, PaBHOOCIPEHHBIMH,
PaBHOCTOPOHHUN TPEYrOJILHUKY;

BBIYUCIIATh [EPUMETP MHOTOYTIOJIbHHMKA, ILJIOLIA]b
MHOTOYTrOJIbHUKA pa30MeHHEeM Ha NPSIMOYTOJbHUKH, Ha
paBHbIe (DUTYpbI, UCIOIB30BATh METPUUYECKHE €IUHULIBI
U3MEPEHMS JUTMHBI U IO,

UCIONIBb30BaTh NPUONIMKEHHOE M3MEpeHHe JUIMH U
wiomaae,  NpuOmKEHHOE  W3MEpeHHe  JUTMHBI
OKPY’KHOCTH, IIJIOIIA U KPYTa;

pacno3HaBaTb ~Ha  4eprexax U U300paKEeHUsIX,
u300pakaTb OT pyKH (Ui cIabOBUASALINX), CTPOUTH C
IIOMOIIBI0 MHCTPYMEHTOB (purypy (OTpe3ok, JOMaHYIo,
TPEYTOJIbHUK, MPSIMOYTOJIbHUK, OKPYXHOCTB),
CUMMETPUYHYIO JaHHOW OTHOCUTENIBHO MPSMOH, TOUKH;
MIPUBOJIUTh TMPHUMEPHl OOBEKTOB OKPYXKAIOIIEro MHpa,
UMEIUX (GOPMY H3YUYEHHBIX T€OMETPHUUECKUX TIIOCKUX
U TPOCTPAHCTBEHHBIX (QUIYp. HAXOIUTh MPHUMEPHI
CUMMETPUU B OKPYKAIOIIEM MHpE. MOJEIHUPOBATH U3
Oymaru naBe (QUIypbl, CHUMMETPUYHBIE OTHOCHTEIBHO
PSIMOif; KOHCTPYUPOBaTh TEOMETPUUECKUE
KOH(UTYypalyu, UCIOJIb3ysI CBONCTBO CUMMETPHUH, B TOM
qHcIie ¢ TOMOIIBIO IIU(PPOBBIX PECYPCOB;

HCCIIEIOBaTh CBOMCTBA M3YyYEHHBIX (DUTYp, CBSI3aHHBIE C
CUMMETpUEH, HCIONb3ysl SKCIEPUMEHT, HaOIIOJICHHUE,
MOJIETTUPOBAHUE;

00OCHOBBIBATH, ONpOBEPraTh c IOMOUIBIO
KOHTPIIPUMEPOB YTBEPKIACHUS O CHMMETPHUH (PUTYD;

® pacro3HaBaTb Ha YepTeXax, PHUCYHKAX, ONHCHIBATH
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nupamuay, Npusmy, HUIMHAP, KOHYC, IIap, U300paxkaTh
uX OT pykd (It crabOBHIAIIMX), MOJCIUPOBATH U3
Oymaru, NJIacTUJIMHA, IPOBOJIOKH U Jp;

® [PUBOAMUTH IPUMEPHl OOBEKTOB OKPYKAIOIIETO MHUPA,
UMEIUX (POPMbI HA3BaHHBIX TEII;

® 1ICIIOJIB30BAaTh TEPMUHOJIOTHUIO: BEpIIMHA, peOpo, IpaHb,
OCHOBAaHMUE, BBICOTA, PaJINyC U TUAMETP, Pa3BEPTKA;

® u3yuyaTh, HCIOJB3YSl  DKCIEPUMEHT, HaOIro/ieHue,
U3MEpEeHUe,  MOJEIUPOBaHMUE, B TOM  4HcIe
KOMIIBIOTEPHOE, M OIUCHIBATh CBOICTBA HAa3BaHHBIX TEl,
BBISBIIAITh CXOJICTBA M Pa3IMUMs: MEXAYy NUPaAMHUION U
IPU3MOI; MEXAY LHJINHIAPOM, KOHYCOM U IIapOM;

® pacro3HaBaTh pPa3BEPTKU Hapajjenenunena, Kyoa,

IIPU3MBI, UpaMuUIbl, KOHYcCa, LHUJIUHAPA;
KOHCTPYHPOBATh JaHHBIC TeJla U3 Pa3BEPTOK, CO3/1aBATh
UX MOJIEIH;

® Co03/1aBaTh MOJENU MPOCTPAHCTBEHHBIX ¢uryp (u3
OyMmaru, MpoBOJIOKH, IUTACTUIIMHA U Ap.);

® U3MEpATh Ha MOJENAX: JIMHBI péOep MHOTOIPaHHUKOB,
JMaMeTp 11apa;

® BbIBOAUTH  (GopMylny  o0béMa  NIPSAMOYTOJILHOTO
napasenenune/a;

® BBHIYNCIATH MO ¢opMylaM: O00bEM HPSIMOYTOJIBHOIO
napanjenenunena, Ky0a; HUCIONb30BaTh  €AWHUIIBI
n3MepeHus:  00béMa;  BBIUUCIATH  OOBEMBI  Ted,
COCTaBJIEHHBIX W3 KyOOB, MapajUleJIeNUIIeOB; pellaTh
3aJ1auu C peaJbHBIMU JTAHHBIMH.

[ToBTOpenne u [ToBTOpEeHHE OCHOBHBIX TOHATHA W METOJOB KypCcOoB 5 W 6| @ 0000marb W CHCTEeMAaTH3WPOBATh 3HAHUS IO KypCy

o6o6menne. (10 | kmaccoB, 0000IICHUE U CUCTEMATH3AIIMS 3HAHU. MaTeMaTHUKH 5 U 6 KJIacCoB;

9.) ® BBHIUUCIITH 3HAYEHUS  BBIPAKCHHUM,  COJAEPIKAIINX
HaTypaJbHBIE YHCIIa, OOBIKHOBEHHBIE W JIECATUYHBIC
npoOu,  BBINOJHATH  IpeoOpa3oBaHUs  4Yucen U
BBIPAKCHU;

® BhIOMpaTh CMOCOO CpPAaBHEHHS YHCEN, BBIYUCICHUH,
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MPUMEHSATHh CBOMCTBA apu(PMETHUECKUX ICHCTBUN IS
palMOHAIN3alNU BEIYUCIIEHU;

OCYILIECTBIISATh CAMOKOHTPOJIb BBINOIHAEMBIX ACHCTBUI
Y CaMONIPOBEPKY pe3yibTaTa BRIUMUCICHUH;

pemiath 3aJadyd U3 PpeajbHOM IKU3HM, NIPUMEHSTH
MaTeMaTUYeCKUe 3HAHUS JJIs PEIICHUs 3a7a4 U3 IPYTUx

y4eOHBIX TIPEIMETOB;
pemats 3aJadu  pa3sHbIMHU CIIOCOOAMH, CpPaBHHUBATH

CIOCOOBI pEeIICHUs 3a/lay, BBIOMPATH pallHOHATbHBIN
CI10C00.
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INPUMEPHAS PABOYASA ITPOTPAMMA 11O YYEBHOMY KYPCY
«AJITEBPA»

Conepxanue yue0HOro Kypca «Ajreopa»

7 xanacce

Yucaa 1 BBIYUCTCHUSA.

PanmonanbHeie ynca.

Jpobu OOBIKHOBEHHBIE U ACCATHUYHbBIC, EPEX0] OT OAHOW (HOPMBI 3aMKCH
npobeit k gapyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YIOPSAIOYMBAHUE  PAIMOHAIBHBIX  4ucel. ApudMeTndeckwe JEUCTBHS €
paUMOHAIIBHBIMU YHUCIaMH. PemieHue 3aqad U3 peajbHOM NpPAaKTUKA HA YacTH,
HaJpOOH.

Crenenp ¢ HaTypalbHBIM TIOKa3aTelieM: OIpeleieHue, mnpeoOpa3zoBaHHE
BBIPKEHHI HA OCHOBE OIPEEIICHHUS], 3aIIUCh OOJIBIINX YUCEN.

[IpotieHThl, 3aMKUCh MPOLIEHTOB B BHUE APOOU M JpOOH B BUJIEC MPOIEHTOB.
Tpu OCHOBHBIE 3a]1a4u Ha MPOILIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON TPAKTHKHU.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPAa30KEHUE Ha MHOXKUTEIU
HaTypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4HCIe TIpsMas U oOparHas
MPONOPLUHUOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS.

IlepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMbIe
3Ha4YCHUS NepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXK/ly BEJIMUMHAMU B BUJIC
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO pAaBHbIE BBIPAXEHHS, IMpaBWIa MpPeoOpa3oBaHUS CYMM H
MIPOU3BECHUH, IPABUIIA PACKPBITUSI CKOOOK Y MPUBEAEHUS MOJAOOHBIX CIaracMbiX.
CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. ClioxkeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIlbl COKpAIEHHOTO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pa3HocTu. Popmyna pa3HOCTH KBaapaToB. PaznoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHus.

VYpaBHeHue, KOpeHb YpaBHEHHs, MpaBuiia MNpeoOpa3oBaHUsl YpPaBHEHWS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeilHOe ypaBHEHME C OJHOW NMEPEMEHHOW, YMCIO KOPHEH JIMHEWHOTO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBIE€HHWE YpPABHEHHU IO
YCIJIOBHIO 3a7ja4M. PellleHre TeKCTOBBIX 3a1a4 C MOMOIIbIO YPABHEHMIA.

Koopaunarel u rpagpuxku. PyHKUMH.

Koopaunara Touku Ha mnpsimMoil. PaccrosiHue Mexay JByMs TOYKaMu
KOOPJAWHATHOM IIPSAMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opauHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpuMepst rpadukoB, 3aqaHHBIX (HopMyTIaMu.
Urenne rpadukoB peanbHbix 3aBucuMocTei. [lonstue dynknuu. [paduk
dbynkuuu. CroiicTBa pyuknuii. JIunelinas ¢pynkius, e€ rpaduk. ['paduk pyHKIIIN
y=|x|..I'paduueckoe pereHne IMHEHHBIX ypaBHEHHI.



8 kiace

Yuciia 1 BBIYUCICHUSA.

KBagpatueiii kopeHb u3 uucia. llonstre 00 uppalMOHAIBLHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCIICHUSM.

JleCTBUTENIBHBIC YHCIIA.

PammmonanbHbie uKciia, UppallMOHAIIbHBIC YUCTIA, KOHEUHbIE U OECKOHEUHbIC
JECATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHbIC JAECATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKI1Y MHOKECTBOM JEHUCTBUTEIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JEUCTBUTEIBHBIX YHCEN, apu(METUYECKHE JCUCTBUS C
JEeUCTBUTEIBLHBIMU YUCIIaAMU.

AJireOpanvecKue BbIPaKeHUS.

AnreOpaudeckass JpoOb. OCHOBHOE CBOMCTBO alireOpanyeckou ApooH.
CrnoxxeHue, BBIUMTAHHE, YMHOXXEHHE, JCJICHHE airedpandeckux JapoOei.
PanronanbpHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHus.

JIuneitHOoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cuctema JByX
JUHEWHBIX YPAaBHEHHU C ABYyMs MEpEMEHHbIMU. PelleHue cucrtem ypaBHEHUU
criocoOOM TMOACTaHOBKHU. IIpuMephl pelieHHs] TEKCTOBBIX 3ajad C MOMOIIbIO
CUCTEM JIMHEWHBIX YPABHECHUM.

DyHKUMH.

I'paduueckoe pelieHre CUCTEM JTUHEUHBIX YPAaBHEHUH.

o k o
I'paduxu hynkumii y = oY= VX 1 ux cBoiicTsa.

9 kiace

Yucaa v BBIYUCTCHUSA.

CreneHb ¢ LenabIM MoKa3aTesnaeM U e€ cBoricTBa. CTaHAapTHAs 3alIMCh YHCIIA.

W3mepenust, npuOInKeHMs!, OLCHKH.

Pa3mepbl OOBEKTOB OKpYXKAIOIIEr0 MHpPA, AJIUTEIBHOCTh IPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[IpuOnu>k€HHOE  3HAYEHUE  BEJIMYMHBI, TOYHOCTh  NPUOIMIKEHHUS.
Oxpyrnenue uncen. [Ipuknaka u oieHKa pe3yabTaToB BEIYUCICHUM.

YpaBHeHMs U HEPABECHCTBA.

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenne ypaBHeHHMH, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPABHEHHUS.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHHM. PelieHne TeKCTOBBIX 3a7ad
aNredpandecKuM METOJIOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJTHON NEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEeHCTB JIMHEWHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

Koopaunarsl u rpapuxu. ®yHKIUH.
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YucioBble NPOMEXYTKH. M300pakeHHe YHCIOBBIX TPOMEKYTKOB Ha
KOOPJAWHATHOW MPSIMOM.

[lonsitue ¢ynkuun. OO6MaCTh ONpeAeNeHUs © MHOXKECTBO 3HAUYCHHM
dbynkuun. CnocoObl 3a1aHnust QyHKIUH.

I'paduk pynknuu. Urtenne cBoicTB dyHkiuu mno e€ rpaduxy. [Ipumepsi
rpadukoB GYHKIHMA, OTpaXKaIOIMIUX PeaIbHbBIE MPOLIECCHI.

OYHKIMY, OIUCHIBAIOIINE TMPSMYI0 M OOpaTHYIO MNPONOPLIHUOHAIbHBIC

3aBHEHMOCTH Y = kx,y = §= uxrpaduku u cBoiictBa. Oynknumy = kx + b,y =

X2y=xX2y = X, y=|x|,y = Vx, ux rpaduxu u cBoiicTaa.
I'paduueckoe pernieHre ypaBHEHHIA.

10 kanace

AJiredpanyecKkue BbIPAKEHUS.

KBampaTHbpiii  TpE€XuineH; pasioKEHUE KBAApPaTHOTO TPEXUYJEHAa Ha
MHOKHUTEJIN.

[IpeoOpazoBaHue palMOHAIBHBIX BBIPAXKEHUH.

YpaBHeHUS U HEPABEHCTBA.

Pemenue ypaBHEHMH, CBOIALIMXCA K KBaJApaTHOMY, OWKBaJApaTHOMY
ypaBHeHUIO. [IpuMepbl pelieHuss ypaBHEHUM TPETbEW M YETBEPTOM CTEIECHEN
pa3iIoKEeHUEM Ha MHOXKUTEIH. [IpoOHO-palinoOHalIbHbIE YPaBHEHUS.

Cucremsl ypaBHEHMIA.

VYpaBHeHHE C ABYMs NEPEMEHHBIMHU M €ro rpaduk. Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEpEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHU,
OJTHO W3 KOTOPBIX JIMHENHOE, a IPYrOo€ — BTOPOU CTENEHMU.

[Ipumepbl  pemeHuss CHUCTEM  HEIMHEWHBIX YPaBHEHUHM C  JAByMSA
nepeMeHHbIMHU. ['paduueckas HHTEpHpeTanusi CHUCTEMbl ypaBHEHUH C JBYyMS
IIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

KBampaTHbie HEpaBEeHCTBA.

I'padmyeckass uHTEpIIpeTalvs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

Koopaunarel u rpaduxu. @yHKIUH.

KBagpatuunas Qynkius, e€ rpadux u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI 11apaboJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.

YucoBble M0CJIe10BATEIbHOCTH.

Onpenenenre U ciocoObl 3aAaHKUs YUCIOBBIX MOCIEI0BATEILHOCTEM.

[loHATHE YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IMOCIEAOBATEIBHOCTH
peKyppeHTHOM (opmyioit u popmyIoil n-ro wieHa.

Apudmernueckass U reomeTpuyeckas mnporpeccud. GopMyIibl n-ro 4ieHa
apu(PpMETUYECKON U reOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N3o00pakeHne 4ieHOB apuU(METHUUECKOW U TeOMETPUYECKOW MpOrpeccHii
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIHAIBHBIM POCT.
CoxHbIE NPOLIEHTBHI.
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IloBTOpPEHME U cucTeMaTH3aUMsA U3y4eHHOro B 5-10 kiaccax.

Ilnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHUSI YU4eOHOro Kypca
«AJredpa»

7 kJaacc
Yucita 1 BEIYUCICHUS:
° BBINIOJIHATh,  COU€Tass  YCTHbIE W TMCbMEHHBIE  IPUEMBI,
apupMETHICCKIE JCHCTBUS C PAIMOHATLHBIMU YHCIIAMU;
° HaXOIUTh 3HAYCHUS YHCIOBBIX BBIPAKCHUM, MIPUMEHSATh

pa3HooOpa3Hbie CIOcOObI ¥ MPUEMBI BEIUMCIICHHUS 3HAUEHUHN TIPOOHBIX BBIPAKCHHIH,
coJiepKaluX OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH;

o NepexXoauTh OT OAHOW (OPMBI 3alMUCH 4YHMCET K Jpyrou
(mpeoOpa3oBbIBaTh JECATHYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECSATUYHYIO0, B YACTHOCTU B OECKOHEUHYIO JECATHUHYIO IpOOBb);

° CPaBHUBATh U YIOPSAL0YUBATH PALMOHAIBHBIEC YNCIIA;

° OKPYIJIATH YUCIIA;

° BBIIIOJIHATD INPUKUAKY W OLEHKY pe3yjbTara BBIYMCIICHUH, OLICHKY
3HA4YECHUH YUCIIOBBIX BBIPAKECHUN;

° BBIIIOJIHATD JEUCTBUSA CO CTEIEHAMU C HaTyPaJIbHbIMU IIOKA3aTEIIMU;

° IIPUMEHATh NPU3HAKK JCIMMOCTH, pPa3JIOKEHHE HAa MHOXUTEIU
HaTypaJIbHBIX YUCEIT;

° pemarbs  IPaKTHUKO-OPUEHTHPOBAHHBIE  3aJa4M, CBS3aHHBIE C

OTHOIIIEHWEM  BEIUYMH, MPOMOPUUOHAILHOCTHIO  BEJIMYMH, MPOIEHTaMH,
UHTEPIIPETUPOBATh PE3yJNbTaThl pEIIEHUS 3afad C Y4YETOM OTrpaHUYCHUI,
CBSI3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbBIX OOBEKTOB.

AnreOpanyeckre BbIpaKCHHUS:

° UCIIOJI30BaTh  aNreOpandecKyl0o TEPMHUHOJOTHIO U  CHMBOJIUKY,
MPUMEHSTH €€ B MPOIIECCEe OCBOEHUS yUeOHOTO MaTepHaa;

° HAaXOJUTh 3HAYCHUS OYKBEHHBIX BBIPAKCHUNW TIPU  3aJaHHBIX
3HAYCHUAX TIEPEMEHHBIX;

° BBITIOJIHATH MPEOOpPa30BaHUsI 1IETIOTO BBIPAKEHUS B MHOTOUWICH
MPUBEICHUEM TIOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK;

° BBITIOJIHATh YMHOKEHHE OJJHOYJIEHA HA MHOTOYJIEH M MHOTOYJICHA Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH;

° OCYIICCTBIIATH PA3JI0KEHNE MHOTOWICHOB HA MHOYKHTEIIN C TIOMOIIIBIO

BBIHECEHUSI 3a CKOOKM OOILIEro MHOXMWTENsS, TIPYNNUPOBKU  ClAraeMbiX,
npuMeHeHus: (POpMyJT COKPAILIEHHOTO YMHOKEHHUS;

® IMPUMCHATD HpCO6paSOBaHI/IH MHOTOYJICHOB IJIs1 PCHICHHA pa3JIMYHBIX
3aJa4 U3 MaTCMaTUKU, CMCIKHEBIX ITPCIAMETOB, 13 pCaHBHOﬁ ITPAaKTHKH,
® HCII0JIb30BaTh CBOMCTBA CTEIICHEH C HaTypaJIbHbIMHU I10Ka3aTCIIAMHU

JUTSl Ipe0Opa3oBaHMs BEIPAKCHUM.
YpaBHEHUS 1 HEPABEHCTBA:

o peliarh JIMHEWHBIE YPAaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHSA
IpaBuJa Mepexoaa OT UCXOAHOIO YPABHEHUS K PABHOCUJIILHOMY €MY;
° IIPOBEPSITH, ABJISAETCS JIU YUCIO KOPHEM YPABHECHUS,
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° NPUMEHATh TpadUuecKre METOAbl TPHU PEIICHUH JTHHEHHBIX
YPaBHECHUM;

° COCTaBISITh M pElIaTh JIMHEMHOE YpaBHEHHUE IO YCIOBHIO 3aJayH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4H TOJIYYEHHBIN PE3YIbTAaT.

Koopaunate! u rpaduku. OyHKINK:

° n300pakaTh Ha KOOPAWHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOILIHE
3aJJaHHBIM KOOpAMHATAM;

° OTMEYaTh B KOOPJAMHATHOM TIIJIOCKOCTH TOYKHA IO 3aJaHHBIM
KOOpAMHATaM; CTPOUTH TpaduKu TMHEHHBIX (DYHKINH;

° CTpouTh rpaduk GpyHkimu y =|x|;

° OIMCHIBATh C MOMOIIBIO (PYHKUIUN W3BECTHBIC 3aBHCUMOCTU MEXKIY

BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHUE; II€HA, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

° HAXOJIUTh 3HaUCHUE (DYHKIIMH MO 3HAUCHUIO €€ apryMEHTa;

° NOHUMAaTh Tpaduueckuii cnocod MpeacTaBlIeHUs W aHajIu3a
uH(poOpMaIuU; U3BJIEKaTh W UHTEPHPETUpPOBaTh HHGOpMAIMIO U3 TpaduKoB
peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 ki1ace

Uucna v BEIYUCIEHUS:

° WCMOJIb30BaTh  HayajbHbIE  MPEJACTABICHUS O  MHOXECTBE
JNEeUCTBUTEIBHBIX YUCEN 11 CPABHEHUS, OKPYIJICHUS U BBIYMCIICHUMN; U300paXkaTh
JEWCTBUTEIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOMN MIPSIMOM;

° OPUMEHSATh TOHATHE apU(METHUECKOro  KBAJPAaTHOTO  KOPHS;
HAXOJIUTh KBaJpPaTHbIE KOPHHU, HCHOJB3Yys MPU HEOOXOAMMOCTU KaJIbKYJIATOD;
BBITIOJIHATh MPE0Opa3OBaHMs BBIPAXKEHUHM, COJEPXKAIIMX KBaJIpaTHBIE KOPHH,
WCIIOJIb3YSl CBOMCTBA KOPHEM;

° CpaBHUBATh M YIOPSAOYMBATH pPAIlMOHAIBHBIE M HppalMOHAIbHbIE
qyuca;

° BBITIOJIHATH apuMeTnueckue AEHCTBUS C pallMOHAIBLHBIMU YUCIaMU,
coueTras YCTHbIE M TNHUCHBMEHHBIC TMPUEMBI, BBIMOJHITh BBIUMCICHUS C
UppalrMoHaIbHBIMU YUCIAMU, OKPYTJIATH I€UCTBUTEIIbHBIC YHCIIA.

AnreOpanyeckre BbIpaXKECHHUS:

° BBINIOJIHATh ~ TOXJECTBEHHbIE  MpeoOpa3oBaHMs  palMOHAIbHBIX
BBIPKEHUI HA OCHOBE MPABWJI IUCTBUI HaJ MHOTOWIEHAMU U alre0pandyecKuMu
TPOOSIMU;

° OPUMEHATh MpeoOpa3oBaHUs BBIPAKEHUH I pEUICHHs] Pa3IUYHBIX

3a71a4 U3 MAaTEMaTUKH, CMEXKHBIX PEAMETOB, U3 PEATBHON MTPAKTUKHU.

YpaBHEHUS 1 HEPABEHCTBA:

° noa0WpaTh MIPUMEPHI Iap YUCE, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU;

° CTPOUTH B KOOPAMHATHOW IJIOCKOCTH TpadUK JMHEHHOTO YpaBHECHHUS
C JABYMSI TIEPEMEHHBIMH; TOJIB3YSCh IpaUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS;

° peuiaTth  CUCTEMbI  JABYX JIMHEMHBIX ypaBHEHUW C  JBYMS
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NEPEMEHHBIMH, B TOM YHUCJIE TpadUUIecKy;

° OPUMEHSATh Tpa@UuecKue METOMAbl IMPHU PEIICHUU CUCTEM JIMHEHHBIX
YPaBHCHUM;

° COCTaBIISAITh M PEIIaTh CUCTEMY JIMHEHHBIX YPaBHEHUW MO YCIOBHIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4yd IOJYYEHHBIN
pe3yJibTar;

° pelaTh JMHEWHbIE YPAaBHEHUS U YPABHEHHUS, CBOSIIHNECS K HUM;

° MPOBOJIUTh MPOCTEUIINE UCCICIOBAHUA YPAaBHEHUW U CHUCTEM

ypaBHEHUH, B TOM 4YHCIe C TMPUMEHEHHEeM TpadUYecCKUX TPEICTaBICHUN
(ycTaHaBIMBaTh, UMEET JTU yYPAaBHCHHE WM CHCTEMa yPaBHCHHWH PEIICHUS, €CIH
HUMEET, TO CKOJIbKO, U TIp.);

° NepexXoqnuTh OT CJIOBECHOW  (OPMYNIHPOBKH 3amadyd K  e€
anreOpandecko MOJACIH C TIOMOIINBI0O COCTABJICHUS YPABHEHHS WA CHUCTEMBI
YpaBHEHHM, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM  3aJlauu
MIOJTYYEHHBIN pe3yJyIbTar.

OyHKINU:

° MIOHUMATh M HCIOJIb30BaTh (YHKIIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CUMBOJIMYECKHE O0O03HAYEHHUs ), OMPEACNATh 3HAUYCHHE (PYHKIIUMU IO
3HAYCHHUIO apTyMEHTAa; ONPeAeaTh CBOMCTBA (DYHKIUH T10 €€ Tpaduky;

. k
° CTpOUTh  TpaUKA  dJIEMEHTapHbIX  (QYHKIUAY = oY= Vx;

ONKCHIBATH CBOMCTBA YKAa3aHHBIX (DYHKIMII 1O rpaduKy.

9 kiacce

Uucna v BEIYUCIEHUS:

° UCIIOJB30BaTh 3alUCH OOJBIIMX M MaJblX YHUCEI C IOMOIIBIO
JEeCATUYHBIX ApOoOeH 1 CTeNeHel Yuca;

° HaXOJUTh 3HAYEHUS CTEMEHEW C MENbIMH MOKA3aTeNsIMH U KOPHEH;
BBIYUCIISITh 3HAYEHUS YHUCIOBBIX BBIPAKECHUI;

° BBITIOJIHATh MPUKUAKY pE3yJibTaTa BBIYMCICHUMN, OLICHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHEHUS 1 HEPABEHCTBA:

° pemlatb JIMHEWHBIE W  KBaJpaTHbIE YypaBHEHUS, YpaBHEHWS,
CBOJISILIIMECS K HUM, MMPOCTENIIINE TPOOHO-paIlMOHaIbHbIE YPaBHEHNS,

° pelarh TEKCTOBBIE 33/1aud aJireOpanvdecKUM CIOCOOOM € MOMOIIbIO
COCTaBJICHUS YPAaBHCHUS;

° MPOBOAUTHL MPOCTEUIIINE UCCIICNOBAHUSI ypaBHEHUN (yCTaHABIMUBATh,
HMMEET JIU YPaBHEHHE KOPHU, €CJIM UMEET, TO CKOJIBKO, U TIp.);

° MIPUMEHSITh CBOMCTBA YUCIIOBBIX HEPABEHCTB /IS CPABHEHMSI, OIICHKH;

peliaTh JIMHEWHbICE HEPABEHCTBA C OJHOW IEPEMEHHOW M WX CHUCTEMBI;, 1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB;

° peliaTh JIMHEHHbIE HEPAaBEHCTBA, M300paxkaTh PEIICHHE HEPABEHCTB
Ha YUCJIOBOU MPsIMOM, 3alKChIBATh PEIIEHUE C TOMOIILI0 CHMBOJIOB,;
° pemiaTh CHUCTEMbl JIMHEHWHBIX HEPABEHCTB, H300pa)kaTh peIIeHUE
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CUCTCMbI HCPABCHCTB Ha YHUCIJIOBOM HpﬂMOﬁ, 34aIIMChIBATh PCHICHUEC C IMOMOIIbBIO
CHMBOIJIOB;

° MCITI0JIb30BaTh HEPABEHCTBA MPH PEUICHUU PA3TMYHbIX 33/1a4.
AnreOpandecKkre BbIPaKCHHUS:
° NPUMEHSTh TOHSATHE CTENEHH C LEJbIM IO0Ka3aTeleM, BBINOIHAThH

npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTETICHH C LIETBIM IMOKa3aTeseM;
Koopaunate! u rpaduku. OyHKINK:

o n300pakaThb Ha KOOPAMHATHOM MPSMON Jy4H, OTPE3KH, UHTEPBAJIbI;
3aIMChIBaTh YMCJIOBBIE MPOMEKYTKH Ha aare0pandecKoM sI3bIKE;
U NOHMMAaTh M HCIOJIb30BaTh (YHKIMOHATbHBIE TIOHATHUS U S3BIK

(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHUS); OMPENCISATh 3HAYCHHE (PYHKIIUU TIO
3HAYEHUIO apTyMEHTA; ONpPEAeIsATh CBOMCTBA (DYHKIMHU IO ee TpaduKy;

° CTPOUTH TpapuKu 3IEMEHTAPHBIX (YHKIUN Buaa y = S, y=x%y=
x3,y = +/x,y = |x|; onuceIBaTh cBOiiCTBA UKMCI0BOM QYHKIMHU O €& rpaduKy;
° pacno3HaBath QYHKIIMU U3YYEHHBIX BUJIOB;
° MOKa3blBaTh CXEMAaTUYECKH PACIOJOKEHHE Ha KOOpPJIWHATHON
IUIOCKOCTHU TPa(hUKOB _
byurknuiit Buna: y = kx, y = kx + b, y = %,
y=xy = Jx, Y = |x| B 3aBUCHUMOCTU OT 3HAYEHUMN Koa(dduriim-
€HTOB; OIIMCHIBATH CBOMCTBA PYHKIIMI.
10 kiacce
AnreOpandecKkre BhIPaKCHHUS:
° packiaabiBaTh KBaAPATHBIN TPEXWIEH HA MHOKHUTENH;
° peo0pa3oBbIBATH PAIIMOHAIILHBIE BBIPAKEHUS.
YpaBHEHUS U HEPABEHCTBA:
° pemiath JIMHEHHBIE W  KBaJpaTHbIE ypaBHEHWS, YypaBHEHUS,
CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATILHBIE YPABHEHUS;
° peliaTh CUCTEMBI JIBYX JTUHEUHBIX YPABHEHHUU C IBYMsI IEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPAaBHEHUE HE SIBISCTCS JIMHEHHBIM;
° pelarbh TEKCTOBBIE 3a/1aud aJireOpanvdecKUM CIOCOOOM € MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WU CUCTEMBI JIBYX YPaBHEHUI C ABYMS IEPEMEHHBIMH;
° IPOBOJIUTH MPOCTEUIINE HCCIEAOBAHMS YPAaBHEHMM M CHCTEM

YpaBHEGHHH, B TOM 4YHCIIE C TPUMEHEHHEM TpaduyeCKuX NpeJACTaBICHUN
(ycTaHaBIMBaTh, MMEET JU ypaBHECHHE WM CHUCTEMa YPaBHCHHM DPEIICHUS, €CIU
HMMEET, TO CKOJIbKO, U TIp.);

° pemath KBaJpaTHbIE HEPABEHCTBA; N300paKaTh PEIIeHNe HEPABEHCTB
Ha YUCJIOBOU MPsIMOM, 3alKUChIBATh PEIIEHUE C TOMOIIBI0 CHMBOJIOB,;
° pemaTth  CHUCTEMbl  HEPABEHCTB,  BKJIIOYAIONIME  KBAAPATHOE

HEPaBEHCTBO; MU300paKaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YUCJIOBOM MPSMOMH,
3aIMChIBATh PEIIEHHUE C IIOMOUIBID CUMBOJIOB;
° HCIIOJIb30BAaTh HEPABEHCTBA NIPU PELICHUU PA3JIMYHBIX 3a/1a4.
Koopaunate! u rpaduku. OyHKIUU:
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° CTPOUTh M H300pakaTh CXEMAaTHYeCKH TpauKu KBaIpaTUYHBIX
(GyHKIMI, ONMCBIBATh CBOMCTBA KBAAPATUYHBIX (PYHKLMHN IO UX rpadukam;

° pacrno3HaBaTh KBaJpaTUUHYIO (pyHKIHIO 11O popMylie U 1O rpaduky,
IPUBOJUTH IMPUMEPHI KBAJAPATUUHBIX (YHKIUN W3 peaibHOM KU3HHU, (PU3UKH,
IrE€OMETPUH.

ApudmeTrueckas U reoMeTpUYECcKas IPOrpeccuu:

° pacrno3HaBaTh apu(PMETUUECKYIO U TEOMETPUUYECKYIO IPOIPECCUH TIPU
pa3HbIX CrlocoOax 3aaHus;

° BBITMIOJHATh BBIYUCIICHHUS C HCIOJb30BaHHEM (opMmyn N-ro dwieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB;

° U300paxkaTh WIECHBI OCIEIOBATEIBHOCTH TOUKAMH Ha KOOPJIMHATHOMN
IJIOCKOCTH;

° pemarh 3a7a4d, CBSI3aHHBIE C YMCIOBBIMH IMOCJIEA0BATEIBHOCTIMU, B
TOM 4YHCII€ 33/JaYd W3 PEAJIbHOM XU3HU (C MCIONb30BAHUEM KaJBKYJIATOPA,
UG POBBIX TEXHOJIOTHI).

CrnenuaJjibHble IpeIMeTHbIE Pe3yJbTAThI:

° BJIAQJICHUE 3PUTEIBHO-OCSI3aTENbHBIM CIIOCOOOM OO0CIEIOBaHUS U
BOCHPUATUS  LBETHbIX (WM  KOHTPACTHBIX, UEPHO-0ENbIX)  pesibeHbIX
U300paXeHU MPEIMETOB, KOHTYPHBIX H300pak€HUN IeOMETpUYECKHX (uryp u
T.II.

° YMEHHE BBIMIONHATH TPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB
T€OMETPUYECKHE MTOCTPOEHHUS, TOCTPOEHUE TpaPpuKOB (YHKLIMMA, TUarpaMM U T.II.

° YMEHUE UWTaTh IBETHblE (WM KOHTPAcCTHbIE, YEpPHO-OEIbIC)
penbedHble rpaduKH 3JIEMEHTAPHBIX (YHKINUNA Ha KOOPAUHATHOM IJIOCKOCTH.

° BJIAJCHUE MpPaBWIAMHM 3alMCM  MareMaTthyeckux Gopmyn U
CHEMaTbHBIX 3HAKOB.

° BJIa/ICHUE TIpUEeMaMu NpeoOpa30BaHUsI MAaTEMATUYECKUX BBIPAKEHUH.
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TemaTnyeckoe JIAHUPOBAHUE 10 Y4eOHOMY KypCY «AJredopa»

7 kaacc

(3 waca B Heger0, Bcero 102 yaca)

Ha3Banmue
pa3zaesa (Tembl)
(4mncy10 YacoB)

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI 1€ATCIBHOCTH oﬁyqaloumxca

BBognbie ypoku
u YpOKH
MMOBTOPEHHS.
Ywucna u
BEIUHCIICHHS.
PanmonanbHble
yucna. (8 4.)

HcTopus BO3HMKHOBEHHUS anreOphl, MpeAMET M3YUYEHHUs aureOpsbl.
Myxamen 6en Myca ans-Xope3mu. [loBropeHue mo temam Kypca
MaTeMaTHKU 5-6 KJaccoB: IEHCTBUS C PALlMOHAIBHBIMU YHCIAMH,

IIPU3HAKA  JE€JIMMOCTH, IIPONOPLUH, MPOLEHTHL.  Pemenue
OCHOBHBIX 33/71a4 Ha JpOOW, TMPOLEHTHl M3 PEabHOW MPaKTHKH.
PeanbHble 3aBUCUMOCTH. [Ipsamas u oOpartHas
IIPOIOPLIMOHAIBHOCTH.

MOJTy4yaTh 3HaHUS 00 MCTOPUU BO3HUKHOBEHUS aJreOphbl U
npeaMeTe u3ydeHus anreopsl, o Juodante, o Myxameze
6en Myca anb-Xope3mu;
CUCTeMaTH3HpoOBaTh W oboramarb
OOBIKHOBEHHBIX U IECATHYHBIX JIPOOSIX;
CpaBHMBAaTh W YIMOPAJOYMBATH ApoOHU, MpeoOpazoBbIBast
npu HEOOXOAMMOCTH JIeCATUYHBIE npoou B
OOBIKHOBEHHBIC, OOBIKHOBEHHbIE B JIECATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO JACCITHYHYIO IPOOH;

OPUMEHATh  Pa3HOOOpa3zHble  CIOCOOBI U MPUEMBI
BBIYUCIICHUSA 3HA4YCHUI JIPOOHBIX BBIPAKECHU,
COJlepKalliX OOBIKHOBEHHBIE U JECATUYHBIC JpOOH:
3aMEHSATh TP HEOOXOIUMOCTH JIECATUYHYIO ApOoOh
OOBIKHOBEHHOH ¥ OOBIKHOBEHHYIO JECATUYHOM,
MIPUBOJIUTH BhIpakeHHE K hopme, Haubosee y1o0O0HON 1S
BBIUMCIICHU, MpeoOpa3oBbIBaTh APOOHBIE BHIPAKECHHS Ha
YMHOXKEHHE U JCJICHUE JECATUYHBIX JAPOOEH K IeHCTBUIM
C LEJIBIMU YUCIIaAMU;

ONEpUpOBaTH  IOHATHEM  "UHCIOBOE  BBIpakeHue':
AQHAJIM3UPOBATh  BBIPAKEHUS, PACIO3HABATh YHCIIOBBIE
BBIPOXCHUS; HAXOJIUTh 3HAYCHHS YUCIIOBBIX BBIPAKCHHUH C
Y4ETOM NOPSIAKA IEUCTBU;

pemaTh 3aja4yd Ha YacTH, NIPOIEHTHI, MPOMOPIHH, Ha
HaxoXJAeHue JpoOu (IpOIeHTa) OT BEIUYHHBI U
BEJIMYUHBI 1O €€ apodu (MpoIeHTy), Apodu (MporeHTa),
KOTOPBIN COCTaBJISET OJIHA BEJIMUMHA OT JIPYTrOif;
MPUBOJUTH, pa30UpaTh, OLICHUBATH PA3IUYHbIE PEIICHMUS,
3aliCH PEIICHUN TEeKCTOBBIX 3a]1a4;
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pacrno3HaBaTh U OOBSCHSTH, ONMUPAsCh Ha OIpEIeiICHHUS,
psIMO IIPONOPLIMOHAIIbHBIE u o0partHO
IPONOPLUUOHAIBHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMM;
MPUBOJUTh IPUMEPBl 3TUX 3aBUCUMOCTEH U3 pPEalbHOIO
MUPA, U3 JPYTUX Y4eOHBIX MIPEIMETOB;

pemaTh MPaKTUKO-OPUEHTHPOBAHHBIE 33/a4d Ha ApoOw,
HOPOLEHTHI, IPAMYI0 U OOPAaTHYIO IPOMNOPLIUOHATBEHOCTH,
IIPOIIOPLIUH.

Anrebpanueckue
BBIPKEHUSI.
Toxnecta. (9

q.)

DykBeHHbBIE BBIDOKEHUS WU BBIPAKEHUS C IEPEMEHHBIMHU.
JlomycTtumele 3HAYECHUS IIEPEMEHHBIX. DOopMyIIBL.
IIpeoOpa3oBanue OYKBEHHBIX BBIPRKEHUI, PAacCKpbITHE CKOOOK U
IIPUBE/ICHNE NTOJOOHBIX CIIaracMbIX.

OBJIAJIETh anredpandeckoit TEPMHUHOJIOTHEH u
CUMBOJIUKOW, TPUMEHATh €€ B IPOLIEcCe OCBOEHUS
yueOHOro MaTepuana;

HaXOJWTh 3HAUY€HUs OYKBEHHBIX BBIPAXKEHUM Mpu
3a/laHHBIX 3HAYEHUIX OYKB;

BBITIOJIHATH BBIYHUCIICHUS IO (POPMYIIaM;

(hopMyIIHpOBaTh CBOWCTBA CIOXKEHUS U YMHOXKECHHS YHCET]
(mepeMecTUTENbHOE, COYETaTEeNIbHOE, PaCIpPEIEIUTEIbHOE,
CBOICTBa, CBA3aHHBIE C HYJIEM M €IUHUILIEH), 3alUCHIBATh
uX B BUJE HOPMYII;

OPUMEHSATH (HOPMYJIBI IS pAllMOHAIN3ALUHN BBIYUCICHUH;
COCTaBJIAITH (OPMYJTy UETHOTO uHcia U (dopmyny
HEYETHOT'0 YNCIIa, YUCIIA, KPATHOTO JAHHOMY;

OOBSACHATH MOHATHE TOXKIECTBA;

BBIMOJIHATh ~ TOXJIECTBEHHbIE IPeoOpa3oBaHMs  LEJNbIX
BBIPQ)KCHUH C IEPEMEHHBIMU HAa OCHOBE CBOWCTB CIIOKEHUS
U YMHOXEHMS: TPHUBOAMTH MNOJOOHBIE  CllaraeMble,
pacKpbIBaTh CKOOKHU, Mepe]l KOTOPBIMU 3HAK «ILTIOC), 3HAK
«MHHYC)», MHOKUTEIIb;
MPUMEHITh  TOXJECTBEHHbIE  IpeoOpazoBaHUs s
YIPOILEHNUS BEIPAXKEHUH C IEPEMEHHBIMU;
MIPOBOJUTD JI0Ka3aTeJIbCTBO TOKJIECTB pa3HbIMU
CIOCOOaMH.
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VYpaBuenus. (8

q.)

YpaBHeHHe H €ro KOpHHU. JIMHEHiHOE ypaBHEHHE C OJHOU
IepeMeHHON. Penienue 3a1a4 ¢ NOMOIIBIO YPaBHEHUM.

ONEPUPOBATH MOHATUSIMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW NEPEMEHHOW, KOPEHb YPaBHEHHs, PaBHOCHJIBHOE
YpaBHEHUE;

IIPOBEPSTh, SBIAETCA JM KOHKPETHOE YHMCIO KOpHEM
ypaBHEHUS; O0BACHATH, UTO 3HAUUT PELIUTh YPABHEHHUE;
(bopMyIHpOBATH M IPUMEHSATH CBOMCTBA YPAaBHEHHS,
OOBSCHATh, KAaKO€ YpaBHEHHE Ha3bIBACTCS JIMHEWHBIM;
pacro3HaBaThb  JIMHEMHOE  ypaBHEHUE;  ONPEIEIATH
KOJIMYECTBO KOPHEH, CIIOCO0 pelIeHus;

peumiath  ypaBHGHUS BHAAa ax=D mnpu  pasaMuHBIX
3HAUEHMsIX a M D, a TakkKe HECIOKHBbIC JIMHEHHbBIC
YpaBHEHUSI C OJHOM MEPEMEHHOW, CBOJAIIMUECS K HUM,
NpPUMEHSA MPaBUiia MEPexoaa OT UCXOAHOTO YPAaBHEHUS K
PaBHOCWIIBHOMY €My 0oJiee MPOCTOr0 BUA;

COCTaBJISITh M peulaTh YpaBHEHHE [0 YCJIOBHUIO 3aJlayu,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4H
NIOJIYYECHHBIH pe3ynbTar.

Oyukuuu. (14 4.)

Koopaunara Toukm Ha npsmoin. PaccrosHue Mexay IByMs
TOYKaMH KOOpJIMHATHOM mnpsimod. IlpsMoyrombHas cucrema
KOOpAWHAT Ha TUIOCKOCTH. [loHsTHE (YHKIMS. BBIUYMCICHHUE
3HaueHud QyHkuil o Qopmyne. I'papux dynkum. Jlunelnas
¢byukus u e€ rpaduk. IIpsmas mponopuuoHaIbHOCTh. UTeHue
rpadMKOB peanbHbIX 3aBHCcUMOCTEi. ['paduk pyHKINH Y = |X|.

n300paxkaTb ~ Ha  KOOPAMHATHOM  MpsIMOM  TOYKH,
COOTBETCTBYIOIME 3aJaHHBIM KOOPANHATAM;

ONEpUPOBaTh MOHATHUAMHU: KOOPJAUHATHASL  IJIOCKOCTH,
NpsSMOYTOJIbHASI CHCTeMa KOOPAMHAT, KOOPIUHATHI TOYKH,
abciucca, opAnHaTa;

OTMEYaTh B KOOPJIMHATHON INIOCKOCTU TOYKH 10 3a/1aHHBIM|
KOOpJUHaTaM; CTPOUTH rpaduxu HECJIOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX POPMYyJIaMHu;

ONEepUpPOBaTh MOHATHAMH: (YHKIUS, Tpaduk (YHKIUY;
rpaduK 3aBUCHUMOCTH, apryMeHT (yHKIMM, 3HAYCHHE
dbyHKIIMHM, 00MacTh OmpeaeneHus (PyHKIIMU; OBJIAJEBaTh
(YHKIIMOHATILHON TEPMHUHOJIOTHEH;

paccmarpuBaTh crnocoObl 3amaHus QyHkuuu (popmysna,
Tabauma, rpaguk); NPUMEHATh, U3y4aTh MPEUMYILECTBA,
WHTEPIPETUPOBATH TpadUUecKuii criocod MpeacTaBICHUS
U aHaJM3a pa3HooOpa3HOH KU3HEHHON HH(OopMaIuy;
paborath ¢ rpaguYecKUMH H300paKEHUSIMH, TAOIHUIIAMH,
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OCBaMBaTh AJTOPUTM BOCIPUATHS rpauueckux 0ObEKTOB;
COCTaBIISITh TAOIHIIBI 3HAYCHHUN (DYHKIINIA;

UCIIOJIb30BaTh HOBbIE TEPMUHBI B MAaTEMAaTUYECKOI pedn U
(YHKIMOHATBHYIO CHMBOJIMKY JIJISI 3aIMCH (PaKTOB;
BBIUHUCIIATH 1O (popMylie 3HaueHHne QyHKIMHU 110 33JaHHOMY)
apryMeHTy ¥ 3HAu€HHE apryMeHTa TII0 3aJaHHOMY]
3HAYCHHIO (QYHKIIHUH,

HaXOJWUTh 3HAYCHHE (YHKIUHU IO W3BECTHOMY 3HAYCHUIO
aprymMeHTa M pemarb OOpaTHYI 3ajady IO TIpaduky|
GbyHKINY;

CTPOUTH TpapUKH PYHKIHIH 110 TOUKaM;

NPUMEHSTHh TOJNyYeHHbIE 3HAHWUA Ui HWHTEPIpETaluu
rpau4ecKoro U300pakxeHus peaJibHbIX 3aBUCUMOCTEH;
OIEpUpPOBaTh MOHATUEM JHMHEHHas (QyHKOUS, TIpaduk
JUHEHHON QyHKIMHU (TIpsiMast);

pacnio3HaBaTh JiMHEWHYyH ¢yHKIMi Yy = kx + b,
OINHMCHIBaTh €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYEHUH
ko3 durrento K u b;

ONEepUpPOBaTh TOHATHEM YIVIOBOM KO3(D(PUIMEHT NpsIMOH
(rpaduka TMHEWHON (YHKIINH);

CTpouTh rpaduku TuHeHHON QyHKIMH, QyHKIWH Y = |X|;
NPUBOJUTh  IPUMEPHI  JIMHEHHBIX  3aBUCUMOCTEN B
peabHBIX MpOIeccax U SBICHUSX.

paccMaTpuBaTh YacTHbIE Cy4yau JUHEHHOW (QyHKUIMU U UX
rpadukuy;

uccienoBaTh CBoiicTBa (yHKUMHM 1O QopMmyie U 10
rpaduky;

CTPOUTH IpauKu JUHEHHBIX QyHKIUI Buaa y=KX+b, y=Db,
y=Kkx;

pacro3HaBaTh MPSAMYIO TPOTOPIHOHATBLHOCTH 1O OpMYIIe
U rpaduKy;

NPUBOJUTh  NPUMEPHl  JMHEHHBIX  3aBUCUMOCTEN B
peanbHBIX MPOLECCaX U SBICHUSX;

uCcCleoBaTh ~ Kak  BiuseT  Koopdumument K Ha
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pacrnosoxeHue rpaguka B KOOPAWHATHON IUIOCKOCTH W Ha|
B3aMMHOE TOJIOKEHHE JIBYX TPa(HKOB;

HAaXOJUTh TOYKY IEPECeUCHHs ABYX Ipa(uKOB JTMHEHHBIX
(GyHKIMH Tpa@UUECKH U aHATTUTHYECKH.

Cremnenb c
HaTypaJIbHBIM

IoKasarelieM |
e¢ coiictBa. (13

9.)

OrnpeziesieHre CTETICHU ¢ HaTypaJIbHBIM ITOKa3aTeleM. Y MHOKEHHUE
U JIeJICHWE CTEeNeHEH. BO3BEJEHHUE B CTENEHb MPOU3BEACHUS U
crenneHd. OAHOWIEH W €ro CTaHJApPTHBIA BHUI. YMHOXCHHUE
OJIHOYJICHOB. BO3BEJICHUE OJHOUYICHA B CTENEHb. (PYHKIIMH y=x2,
Fxg U uX rpaduKH.

NPUBOJIUTH YMCIIOBBIC U OYKBEHHBIC TIPUMEPHI CTEIICHH C
HaTYpaJbHBIM  IIOKa3aTesieM, OOBSACHSAS  3HAUYCHUS
OCHOBAaHHUs CTCNIEHH W IIOKAa3aTellsl CTENCHH, HaXOIUTh
3HaueHus creneHel uga a" (a— M06oe palMOHATBLHOE
YHCII0, N— HATYypaIbHOE YKCIIO);

BBIYMCIATh 3HAYEHHE BhIpaXKeHMil Buga a', rae N -
HATypaJIbHOE YKCIIO TIPH JIFOOBIX a;

HAXOJIUTh 3HAYCHHS BBIPAKCHUH, COAEPKAIIUX CTENCHb C
HATYpaJIbHBIM [TOKAa3aTeIeM, TI0 TIOPSIKY JICHCTBHIA,
(hopMyJIIpOBaTh, 3aMMKUCHIBATH B CHMBOJUYECKOW (hopMe U
00OCHOBBIBaTh CBOWCTBA CTENECHU (YMHOXXCHHE W JICJICHUC
CTETIEHEH, BO3BEICHHE B CTENEHb MPOM3BEACHUS U
CTETICHH);

MPUMEHSATh CBOWCTBA CTENEHH IS INPeoOpa3oBaHUs]
BBIpQXKCHU ¥ BBIYUCICHUN, M1 BBEICHUS MOHATHS
HYJIEBOM CTEIICHH YHUCIIA;

OTIEPHPOBATH TIOHSATHEM «OJTHOUICHY;

pacro3HaBaTh OJHOWIEH W OJHOWICH CTaHJApTHOTO BHIA,
MPUBOUTH OJJHOUWIEH K CTAaHAaPTHOMY BHUY;

BBIMIOJIHATG  YMHOKEHHE OJHOWICHOB W  BO3BEICHHE
OJTHOUJICHA B CTEIIEHb;

MPUMEHSTh paHee TOydYeHHbIE 3HAHHWA O CBOWCTBAX
CTETICHH.
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MHOroujeHsl.

MHorounien u ero crangapTHblii BuA. CllO)K€HHE W BbIYMTAHUE | ® pACIO3HABaTh MHOTOWIEH M MHOTOWIEH CTaHAApPTHOIO
(394.) MHOTOWIEHOB. Y MHOEHUE OJHOWICHA Ha MHOTOWIEH. BBIHECEHUE BUJIA;
O0IIero MHOXHUTENI 3a CKOOKM. YMHOXEHHME MHOIOYJICHAa Ha | @ IPUBOJUTH MHOIOWIEH K CTaHAApTHOMY BHIY;
MHOroujieH. Pa3ioxeHue MHOrowieHa Ha MHOXXMTEIU CIOCOOOM | @ OIIpenessaTh CTENIEHb MHOTOUJIEHA;
IpYNIUPOBKU. BO3BEIEHHE B KBAJpaT U B KyO CyMMBI M Pa3HOCTH | ® BBINOJHATH [PeoOpa3oBaHUsl LEJIOTO0 BBIPAXKEHHUS B
JBYX BbIp@XEHUU. Pa3noxeHne Ha MHOXWUTEIM C IIOMOIIBIO MHOTOWIEH  TPUBEACHUEM  MOAOOHBIX  ClIaraeMbIX,
dopmyn KBazxpaTa CyMMbl W KBajJpaTa pa3HOCTH. YMHOXXEHHUE pacKpbITHEM CKOOOK;
pPa3HOCTH JIBYX BBIpD@KEHHUH Ha UX CyMMY. Pa3nojkeHue pasHOCTH | ® BBIIOJHATH YMHOXXEHHME OJHOWIEHA Ha MHOTOWIEH H
KBaJpaTOB HA MHOXKMUTENU. Pa3nokeHne Ha MHOXKHUTEIN CyMMBbI U MHOrOWJIeHa Ha MHOIOWIEH, IPUMEHATh (OopMyJibl
pazHocT KyOoB. IlpeoOpazoBaHue 1€70ro BBIPDAKEHUS B KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH;
MHorowieH. [IpumeHenue pa3auuHbIX COCOOOB AJIS PA3JIOKEHUs | ® HUCHOJIb30BaTh  TePMHH  "(GOpMyllbl  COKpalIEHHOTO
Ha MHO>KUTEIIH. YMHOXEHHUS"
® OCYILECTBIIATh PA3JI0KEHUE MHOIOUJICHOB HA MHOXHUTEIH
nyTéM BBIHECEHMSI 3a CKOOKM OOIIEro MHOMXHUTENs,
npuMeHeHHus (GOpMyNbl Pa3HOCTU KBAApaToB, (GOpMyl
COKpAIIEHHOTO YMHOKEHHSI, CII0c00a IPYIITUPOBKH;
® [IpUMEHATh NMpeoOpa3oBaHNE MHOTOUYJIECHOB JISl PELICHUS
Pa3IMYHBIX 3a/1a4 U3 MaTEeMaTHKHU, CMEKHBIX MPEIMETOB,
W3 peaJbHON NPAKTUKH;
® 3HAKOMUTbHCS C UCTOPUEH pa3BUTHs MAaTEMaTHKU.
IToBropenne u | [loBTOpeHHE OCHOBHBIX MOHSATMH M METOJOB Kypca 7 Kiacca, | ® BbIOMpaTh, NMPUMEHATh OLIEHWBATh CHOCOOBI CPaBHEHMS
o0oO11eHHe. 0000111eHNe 3HaHUH. Yucelsl, BBIYUCICHUN, NPeoOpa3oBaHUN  BbIPAXKECHHUI,
(114.) pELICHNs YPaBHEHMUI;
® OCYIIECTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUN U
CaMOIIPOBEPKY pe3yJprara BBIYUCIICHUH,
npeoOpazoBaHuii, MOCTPOCHHUI;
® pemaTh 3aJaud M3 peaJbHOW JKU3HH, TPHUMEHSTh
MaTeMaTHYeCKUe 3HaHUS JUIsl pellleHus 3ajad U3 IpYrux
IIPEIMETOB;
[ J

pfiiatb TEKCTOBBLIC 3aJadud, CpaBHHUBATH, BI)I6I/IpaTB
CHoCOOBI pelIeHHs 3a/1a4H.

8 kiace

(2 yaca B HeneJ110, Bcero 68 yacon)
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Ha3Banme
pa3zaesa (Tembl)
Kypca (4uciao

OcHOBHOe coiep:kaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

4acoB)
[ToBTOpeHue Crenenp ¢ HaTypalbHBIM IIOKa3aTeleM U €€ CBOWCTBA; aKTyaJM3UpPOBATh UMEIOLIUECS 3HAHUS U YMECHHUS;
Kypca anreOpbl 7| mpeoOpa3oBaHWE IIENbIX  BBIPAKCHHA. pEIICHUE JIMHEHHBIX BBITIOJIHATH TPEHUPOBOYHBIC 3aJaHUsl, KOPPEKTUPOBATH

kiacca. (5 4.)

ypaBHeHUH. Pemenue 3a1a4d npu noMoIu JUHEHHBIX YpaBHEHUH.

CBOU 3HAHHA U YMCHUS,
OTBCYATh HaA HWTOI'OBBIC BOIIPOCHI
JOCTHIXCHU.

U OICHUBAaTh CBOU

YpaBHeHus 51
HEpaBEHCTBA.
Cucremsl
JIMHEHWHBIX
ypaBuenuit. (15

q.)

JIuHeitHOE ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk.
[lonsiTHE cHCTEMBI JTUHEHHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMH.
Pemienue cuctem JMHEHHBIX YpaBHEHHMH CIOCOOOM IOJICTaHOBKH,
criocoboM cioxeHus. ['paduueckwii METOJ pEHmIeHUS CHUCTEM
JVHENHBIX YPaBHEHUH C JByMs IepeMEHHbIMU. PemieHue 3agad c
IIOMOUIBIO CUCTEM JIMHENHBIX YPaBHEHUH.

noa0UpaTh NPUMEpPHI Map YUCE, IBISIOIUXCS pelICHHEM
JIMHEHHOI0 ypaBHEHUS C JIByMS IIEPEMEHHBIMY;
HaXOJUTh LIeJble peleHus MyTéM nepedopa;
BbIpaXaTb W3  JMHEMHOrOo  ypaBHEHHS C
IIEPEMEHHBIMU OJHY IIEPEMEHHYIO Yepe3 APYTYIO;
CTPOUTH B KOOPAMHATHOH IJIOCKOCTH IpaduK JTUHEHHOTO
YpaBHEHHUS €  JIByMs  II€PEMEHHBIMM;  IOJIb3YAChH
rpaMKoOM, IPUBOIUTH IPUMEPHI PEIIEHUS] YPABHEHUS;
pa3ianyaTh napajulebHbIe U NepeceKarouIecs NpsMble Mo
UX YPaBHEHHUSIM;

UCCJIEIOBaTh BONPOC O KOJUYECTBE PEIICHUH CHUCTEMBI
JIBYX JIMHEHHBIX YpaBHEHHH Ha OCHOBE ()YHKIIMOHAJIHHO-
rpauyecKux MpeacTaBIeHU ypaBHEHMUS,;

UCIMOJIb30BaTh TpaUUecKUil MeTOJ| JUIsl pelieHHs] CUCTEM
JUHEHHBIX  YpaBHEHUH €  JABYMs  NEPEMEHHBIMH
(orpaHUYeHHO);

pelaTh CUCTEMbI JIBYX JMHEHHBIX YpaBHEHHUH C JIBYMS
IIEPEMEHHBIMU NTOJCTAHOBKOM U CIIO0KEHUEM;

COCTaBIISITh W pellaTh ypaBHEHHE WU CHUCTEMY
YpPaBHEHHH IO YCIOBHUIO 3aJaud, WHTEPIPETUPOBATH B

JIBYMsI

COOTBETCTBUM C KOHTEKCTOM 3aJauyd  TOJYYECHHBIN
pe3ysbTar.
Anrebpanueckue | PanmonanbHble BeIpakeHUs. AnreOpandeckas 1po0b. JlomycTumele 3aIlMCBIBATh AJreOpandecKre BhIPAKEHUS;
BBIPAKCHUSI. 3HAYCHUsI TEPEMEHHBIX B JIPOOHO-PAIIMOHAIBHBIX BBIPAKCHUSX. HaXO/IUTh o0macTh JIOTTYCTUMBIX 3HAYCeHU I
Anrebpanueckasi | OCHOBHOE CBOWCTBO JApOOM, COKpalleHHe alredpandeckux apooeii, paIMOHAIbHOTO BHIPAYKEHUS;
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Ipo0b. (22 4.)

MpHUBEJICHUE anredpanveckux Apodeil Kk o0IieMy 3HAMEHATeNo.
CnoxxeHue U BbIYMTaHUE JIpoOeH ¢ OJJMHAKOBBIMHU 3HAMEHATEIISIMU;
CIIO)KEHHE U BbIUMTaHUE JApoOel ¢ pa3HbIMU 3HAMEHATEISIMH,
YMHOXEHHE ApoOeli; BO3BeACHHE JApoOM B CTCNCHB, JCIICHUE
Tpooei. [IpeobpazoBanue palMOHATBHBIX BBIPAXKEHUI.
[ToacraHoBKa BBIpAKEHUN BMECTO NIEPEMEHHBIX.

¢byuknus y = K/X (obparHas mpomopruoOHAILHOCTE) U €€ Tpaduk
(rumiepbouta).

BBIIOJIHATh YMCJIOBbIE IIOACTAHOBKM M  BBIYUCISTH
3HaYEHHUE JIpOOH, B TOM UHUCIIE C IOMOIIbIO KAIbKYJIATOPA;
(dbopMynMpoBaTh OCHOBHOE CBOMCTBO anredpanyeckon
IpoOuW M TPUMEHATh €ro Juis IpeoOpa3oBaHUs ApoOeil:
COKpalllaTh palUOHAIbHbIE JpOoOU, MPUBOIUTH IpoOb K|
3aJJaHHOMY 3HaMEHATEIIIO;

BBINOJIHATH IEHCTBUS € allreOpandeckuMu Ipo0smu;
BBINOJIHATh CIIO’KEHHE, BBIYMUTAHUE, YMHOXKEHUE, JEIICHHE
U BO3BEJCHHE B CTENEHb pallMOHAIBHBIX Apo0eil mpu
npeoOpa3oBaHUU PALMOHAIBHBIX BBIPAKEHUHA C YYETOM
nopsijika n1eicTBui;

JIOKa3bIBaTh TOXJAECTBA, COJEPKAlIUE palUOHAJIbHbIE
apobu;

NPUMEHATHh TPEOOPA3OBAHUS BBIPAKCHUN Ui PEIICHHS
3ajay;

BBIpAXKaTh TIepeMEeHHble u3 GopMmyn ((PU3NIECKHX,
reOMETPHUYECKUX, OMUCHIBAIOIINX ObITOBBIE CUTYALlUN);
pacno3Harh QyHKLHIO Y=K/X U €€ rpaduk;

cTpouTh rpaduk (QYHKIUMM 10 TOYKaM, ONMCHIBATH
CBOICTBa (YHKIMHM (OrpaHUYEHHO); AaHAJIU3UPOBATH U
MOKa3bIBaTh CXEMaTHUYECKH TMOJI0KEHNE Ha KOOPANHATHOM
IUIOCKOCTH Tpaduka B 3aBUCHUMOCTH OT 3HAu€HUs
KodpduireHTa.

Yucna
BBIUNCJICHHUS.
KBanpatHbie
KOpHHU. (19 4.)

PanuonaneHble W HppallMOHAIBHBIE  YHCIIA;  MHOYECTBO
PAlMOHAIIBHBIX  YHUCEJ, CPAaBHEHUE pPAlUMOHAIBHBIX  YMHCEIl,
JNEUCTBUA €  palMoHalIbHBIMU  4yHuciamu. [IpeacraBinenue
palroHaIbHOTO 4YHUCHA JEeCATUYHON ApoObro. Pacmo3znaBaHue

UppAaLlMOHANBHBIX ~ uucen. MppauuoHanbHOCTH — YMCIa V2.
JlecsiTuunble MPUOTMKESHHS] UPPALMOHANBHBIX Yrcenl. CpaBHEHHE
HUppaMOHATBHBIX YKcesl. KoHeuHbie 1 0eCKOHEUHBIE JeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX YHCEN; JCHCTBUTEIbHBIC
yuciaa Kak OECKOHEYHBIE JIeCATUYHBIE JpoOHU. B3aUMHO
OJHO3HAYHOE COOTBETCTBHE MEXKITY MHOKECTBOM
JNEHCTBUTEIBHBIX YHCEI W MHOXXECTBOM TOYEK KOOPIWHATHOMN

pa3BUBaTh TIPEACTABJICHHUS O YHCIAX: OT MHOXECTBa
HaTypaJbHbIX YHUCENI JO0 MHOXECTBA JIEMCTBUTEIBHBIX
YHCET;

O03HAKOMHUTBCS ~ C  BO3MOMKHOCTBIO  MpEACTaBICHUS
NEHCTBUTENILHOTO YHCIIa KaKk OECKOHEYHOHW MeCITUYHOMH
Ipobw, MIPUMEHSTh JIECATUYHBIC PUOTMKESHUS
paIrMOHATBHBIX U UPPAIMOHATBHBIX YHCEIT,

M300paxarh JIENCTBUTEIIbHEIE Yypcia TOYKaMHU
KOOPJIMHATHON IIPSIMOIL;

3aITMCHIBATD, CpaBHUBATH H YHOpSI0YUBATh
JIECTBUTEIILHBIC YHCIIA;
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npsaMoil. CpaBHeHHE NEHCTBUTENbHBIX 4YHCeN, apu(METHUYECKHE
JICUCTBUSA C IEUCTBUTEIIbHBIMU YUCIIAMHU.

KBangpaTHble KOpHM; apu(pMETHYECKHH KBaJpaTHBI KOpPEHb.
YpaBHeHHE BUAA X? = a. HAXOXKICHHE NPUOIMKEHHBIX 3HAUEHUN
KBaJpaTHOro KopHA. KBagpaTHBI KOpPEHb M3 IPOU3BEICHUSA U
IpoOu; KBagpaTHBI KOPEHb U3 CTEIICHU; BEIHECCHHE MHOMKHUTEIS
U3-1I0Jl 3HAaKa KOPHs; BHECEHUE MHOXMTEISA I0J 3HAK KOPHS.
[TpeoOpa3zoBaHue BbIpaXKEHUM, COEPIKALIUX KBaIpaTHbIE KOPHHU.

®ynkuus y=vx v¥/x u ee rpaduk.
[Mpocreiinre uppanuoHanbHble ypaBHeHus +/ f(x) = a,/f(x) =

Vg ().

BBIIIOJIHATB, COYETass YCTHBIE U IMUCBMEHHBIC IIPUEMBI,
apudmeTnyecKkue NCHCTBUS C PAIMOHAIBHBIMU YHCIIAMU;

OpPE/ICTABIATh  pallMOHAIBHBIC — YKMCIa  JCCATHYHON
JPOOBIO;
MOJIY4UTh npeICTaBICHNUE 0 3HAYUMOCTH

JEHCTBUTENFHBIX YUCENl B MPAKTUYECKOH JeATETbHOCTH
4eJI0BEKa;

(bopMyIHpOBaTH OIpeeIeHUEe KBAaJPATHOTO KOPHA U3
qucia, apupMETHYECKOro KBaJpaTHOIO KOPHS;

MPUMEHSTH OTIEPAIMIO W3BIICUCHHS KBAIPATHOTO KOPHS U3
qucia, UCTIOb3YS MPU HEOOXOJUMOCTH KaJIbKYJISATOD;
OLICHMBATh KBaJpaTHbIE KOPHH IIENBIMH YHCIAMU U
JECATUYHBIMH JIPOOSIMU;

pacro3HaBaTh GYHKIMIO Y=VX U TpaduK yHKIHH;
cTpouTh Trpaduk (QYHKIUKU 1O TOYKAM, OIUCHIBATH
CBOMCTBA ¢byHKkLuY, MIOKa3bIBaTh CXEeMaTU4YeCKH
MIOJIOKEHHE TpadrKa Ha KOOPIUHATHOM IIIOCKOCTH;
CpaBHUBaThb M  yNOPAJOYMBATH  pALOHAIbHBIE U
UppalroHaIbHBIE YHCJA, 3alHiCaHHBlE C TOMOIIBIO
KBaJ[paTHBIX KOPHEH;

HICCIIEI0BATh yPABHEHHE X° = &, HAXOAWTh TOYHBIC M
npuOIKEHHBIE KOpHU 1pH a > 0;

HCCIIEN0BATh CBOMCTBA KBAJPATHBIX KOPHEH, NPOBOIS
YHCIIOBbIE 9KCHEPUMEHTHI C UCTIOJIb30BaHUEM
KaJIbKYJIATOpa (KOMIBIOTEPA);

JIOKa3bIBaTh CBOMCTBAa apHU(PMETUUYECKUX KBaJPATHBIX
KOpHEH;

IPUMEHSATH UX Ul IPpeoOpa3oBaHus BBIPAKEHUIA;
BBIHOCHTH MHOXHTEIh W3-TIOJ 3HaKa KOPHS, BHOCHTH
MHOYHTEJb 110/ 3HAK KOPHS;

BBITTOJTHATE TIPEOOPA30BAHUS BBIPAKCHHUN, COJEPIKAIIUX
KBaJpaTHbIC KOPHH;

U3y4aTh CIOCOOBI OCBOOOXKIACHHSI OT UPPALIMOHAIBHOCTH B
3HaMeHarene Apoou;
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BBIpAXaTh  NEPEMEHHbIE W3  TCOMETPHUYECKUX H
busnueckux Gopmy;

BBIUUCIISATh ~ 3HAYCHUS  BBIPAKCHHI,  COJEPIKAIIUX
KBaApaTHbBIC KOpPHH, MHCIIOJIB3YySA IIpHU HGO6XOZ[I/IMOCTI/I
TaOJUITY KBAIPATOB HATYPAIbHBIX YHCEI, KATBKYISITOD;
HCIIOJIB30BAaTh B XOJC€ PCHICHUA 3adad 3JICMCHTAPHLIC
NpPEJCTAaBICHUS,  CBA3aHHbIE C  NPHOIMKEHHBIMH
3HAa4YCHUSIMU BCINYNH,

3HAaKOMHTBCS C UCTOPHEH PAa3BUTHSI MATEMATHKH.

IToBTOpEeHUE u
o06o6mieHue. (7 4.)

[ToBTOpEeHNE OCHOBHBIX MOHSATUNA M METOJIOB KypCOB 7 U § KJIaCCOB,
0000111eHNE 3HAHUH.

BEIOMpaTh, MPUMEHSTH, OIECHUBATH CIIOCOOBI CpaBHEHUS
qrcell, BBIYUCICHUN, TpeoOpa3oBaHUNl  BBIPAKECHMUIA,
pelIeHUs ypaBHEHU;

OCYIIECTBIISITh CAMOKOHTPOJIb BBIIOJIHIEMbIX JICHCTBUIA U
CaMOIIPOBEPKY pe3yiibraTta BBIYHMCIICHHH,
npeoOpa3oBaHMi, TOCTPOCHUI;

pemars 3aJaud U3 pealbHOM JKWM3HM, NPUMEHATH
MaTeMaTUYeCKUe 3HaHUs JJIs PElICHUs 3a/1ad U3 JAPYTHUxX
IIPEIMETOB;

pemate TEKCTOBbIE 3aJayd, CpaBHHUBAaTh, BBIOUPATH
CrocoObI peleHUs 3a1a4H.

9 kiacce

(2 yaca B HeqeJ110, Bcero 68 yacon)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao
4aCcoB)

OcHoBHOE coaepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS

[ToBTOpenue. (44.)

[IpeoOpa3oBanue panuoHaIbHBIX BbIpaxkeHUil. IIpeobpazoBanue
BBIPAKEHUH, COJIEp)KAlMX KBaJpaTHbIE KOpHU. PemieHue cucreMm
JIMHEWHBIX YPABHEHUM.

aKTyaJIM3UpPOBATh UMEIOIINECS 3HAHUS U YMEHUS;
BBIIIOJIHATh TPEHUPOBOYHBIE 3aJaHUs, KOPPEKTUPOBATH
CBOM 3HAHMS U YMEHUS,

OTBEYaTb HAa MTOIOBBIE BOIPOCHI WU OLEHUBAThH CBOY
JIOCTHKEHHUSL.
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VYpaBHeHus n | OnpeneneHue KBagpaTHOTO YPAaBHEHUs, HEMOJIHbIE KBaJpaTHbIC | ® paclo3HaBaTh KBaJpPAaTHbIC YPAaBHEHUS;
HEPABEHCTBA. ypaBHeHHs. KoindecTBO KOpHEW KBaJgpaTHOTO YpaBHEHHS B | ® 3alUChIBaTh GOPMYILy KOPHEH KBapaTHOTO yPaBHEHUS;
KBaapatHbie 3aBUCUMOCTH OT €ro JUCKpUMHUHAHTa. PelleHne KBaJpaTHBIX | ® peliarh KBaJpaTHbIE YPABHEHUS — MOJHBIE U HETIOIHBIE,
ypaBHeHus. (22 | ypaBHeHuid 1o Qopmyne. PemieHue ypaBHEHUi, CBOISIIMXCS K | ® TPOBOAWUTH IMPOCTCUIINE WCCICIOBAHHS KBaJIPaTHBIX
q.) KBaJpaTHbIM. Pemenue 3a1a4 ¢ moMoOIbIO KBaJAPATHBIX YPAaBHEHU. YpaBHEHU;
Teopema Buera. Ilogbop kopHEll ¢ HMCHONB30BAaHUEM TEOPEMBI | ® pElIaTh YypPaBHEHUS, CBOMSIIMECS K KBaJIpaTHBIM, C
Buera. KBagparHbsle ypaBHEHUs ¢ HapaMeETPOM. MOMOIIBIO TPe0Opa3OBaHuit;
Pemenne apoOHO-panMOHANbHBIX ypaBHeHHMH. Pemenue 3amau ¢ | @ HaOMIOAATh M aHATU3UPOBATHh CBS3b MEXKAY KOPHIMH H
MOMOILIbIO PAallMOHAIBHBIX YPaBHEHUW Ha JIBM)KEHHE, COBMECTHYIO Kod(duUlMeHTaMH KBaJpaTHOTO YPaBHEHHUS,
paboTy U MOKYIIKH. e (opMyIupoBaTh TEOPEMY BHETa, a TaKXKe OOpaTHYIO
TEOpEMY, IPUMEHSATH 3T TEOPEMBI I PEIICHUS 33]1a4;
® pemarh TEKCTOBBIE 33/1a4M alreOpanuecKuM CIIO0COOOM:
MEPEeXOIUTh OT CIOBECHOH (DOPMYIHPOBKU YCIOBUS
3aJjauu K anreOpandeckoil Monenu MyTEM COCTaBJICHUS
YpaBHEHUS;
® pelaTh COCTaBIEHHOE YPaBHEHMUE;
® UHTEPIPETUPOBATH PE3YJIBTAT;
® 3HAKOMHTHCS C UCTOPUEHN pa3BUTHS anreOphl.
YpaBHEeHUA ¥ UncnoBble HepaBeHCTBA U HUX cBoHcTBa. OObenuHeHHe U | ® (HOpMyIUpOBaTh  CBOMCTBA  YMCJIOBBIX  HEPABEHCTB,
HEPaBEHCTBA. MIEpeceyeHNe YHUCIIOBBIX MHOXECTB. YHCIOBBIE TNPOMENKYTKH. WUTIOCTPUPOBAaTh  UX HA  KOOPJUHATHOM  MPSIMOH,
HepasenctBa. (18 OObennHeHHMEe W MEpPECEUEHHE  YUCIOBBIX  MPOMEXKYTKOB. JIOKa3bIBaTh aareOpandecku;
9.) HEpPABEHCTBO C OJHOW NepeMeHHOW. JIMHeliHble HEpaBEHCTBA C | ® JIOKA3blBaTh HEPABEHCTBA HA OCHOBE  OIpEIEICHUS]
OIHOM mnepeMeHHOM M ux pemeHue. CUCTEMBl JTUHEHHBIX YKCJIOBOTO HEPABEHCTBA,
HEpaBEHCTB C OJIHOM mHepeMeHHOW M ux peuieHue. M3o0pakeHue | ® NPUMEHSATH CBOMCTBA HEPABEHCTB B XOJ€ PELICHU 3a/1a4; B
pelleHnsl JIMHEHHOTO HEpPaBEHCTBA M HX CUCTEM Ha YHUCIOBOMN TOM YHCIIE JUI OLICHKU 3HAYEHHUS BBIPAKEHUS;
MPSIMOH. ® OOBSCHATH, YTO SABJIAETCS PEIICHUEM HEPAaBEHCTBA C OJAHOMN
MIEPEMEHHOM U YTO 3HAYUT PELINTh HEPABEHCTBO;
® pellarth JUHEWHBIE HEPABEHCTBA C OJHON IMEPEMEHHOM,
n300pakaTh peleHre HepaBeHCTBA Ha YMCIOBOM MPSMON;
® [pPUMEHATh TIPU  pPELIEHUHd HEPaBEHCTB  CBOWCTBA
HEPABEHCTB;
® pemarb CHCTEMbl JIMHEHHBIX HEPAaBEHCTB, H300pakaTh
pEIIEHNE CUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSMO;
® pemarh IBOWHbBIC HEPABEHCTBA.
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Yucina 7|
BBIUMCIICHHSI.
[Tpubmxénnoe
3HAUCHUE
BEJTUYMHBL (2 4.)

[TpuOnmx€HHOE 3HAUYEHHE BEJIMYUHBL, TOYHOCTH MPUOIMIKEHUS.
Oxpyrnenne uucen. [lpukuaka W OLEHKAa  Pe3yJbTaTOB
BbruncieHui. [lorpemnocTs npudInKeHus.

OOBSACHATH TOHATHS MPHUOIMKEHHOE 3HAYEHHE U €ro
TOYHOCTB;

UCIIOJIb30BaTh pa3Hble (OPMbI 3aMUCU TMPUOTUKEHHBIX
3HAYCHMHI;

aHaM3UpOBaTh M JeJaTb  BBIBOJBl O  TOYHOCTHU
OpUONIMKEHUsT JCWCTBUTENBHOTO YHCIA TPH  PEIICHUH
3ajauy;

BBIYUCIIATH a0COJIOTHYIO U OTHOCHUTENIBHYIO MOTPEUTHOCTH
MPUOTMKCHHUS;

OKPYTJISATH JIEHCTBUTEIBHBIC YHCIIA, BBITIOTHATH MPHKUKY]
pe3ynbTaTa BBIUMCICHHUM, OIEHKY 3HAYEHHMH YHCIOBBIX
BBIPAKCHU.

Yucna 51
BBIYHCIICHHUS.
CreneHp C I1ICJIBIM
MMOKa3aTeIICM.

(10 4.)

Crenenp ¢ wnenelM mnokasareneMm. CraHgapTHas 3aluch 4YHCIA.
Pa3mepbl 00bEKTOB OKPYXAIOIIEr0 MUpa (OT 3JIEMEHTAPHBIX YaCTHUIL
10 KOCMHUYECKMX OOBEKTOB), JUIMTEIBHOCTh IIPOLIECCOB B
OKpy»KatolieM mupe. CBOWCTBA CTENEHHU C LIETIBbIM I0Ka3aTeNIEM.

dbopMynupoBath CTETIEHH C
MOKa3aTelieM;

HAXOJUTh 3HAYEHUS BBIPAXKEHUHU, COAEPKAIIUX CTENEHb C
LEJIBIM OTPUIATEIHHBIM MTOKA3aTENIEM;

MNPEICTaBIsATh 3aluch OONBIIUX MW MaiblX 4HCET B
CTaHJapPTHOM BH/IE;

CpaBHMBATh 4YHUCJIAa W  BEIUYMHBI,
HCIIOJIb30BaHueM cternenu 10;
MCIIOJIb30BaTh 3allMCh YHUCEN B CTAaHJAPTHOM BUAE AJIA
BBIPKEHHS pa3MEPOB OOBEKTOB, JUTUTEIILHOCTH TIPOLIECCOB
B OKPY’KaIOIIEM MHPE;

(dbopMyIupOBaTh, 3aMUCHIBATH B CHUMBOJUYECKON (GopMme U
WJUTFOCTPUPOBATh MPUMEPAMU CBOMCTBA CTENEHU C LEIbIM
MOKa3aTelieM;

NPUMEHSTh CBOWCTBA CTEMEHH JJs MPeoOpa3oBaHUS
BBIPOKEHHM, COZEPKANUX CTETICHH C IIEJIBIM TIOKa3aTeleM;
BBIMIOJIHATh  JIEUCTBUSL C 4YMCIIaMM, 3alMCAaHHBIMH B
CTaHJapTHOM BHE (YMHOXXEHHUE, NIeJICHHUE, BO3BEJCHHE B
CTEIEHb ).

OIIpCACIICHUC O CJIbIM

3allMCaAHHBIC C

DyHKIWH.
OcHoBHEIE
TIOHATHS.

[Tonstue ¢pynkimu. OGIaCTh OMPEETCHUS U MHOYKECTBO 3HAUCHUI
¢ynkuuu. CnocoOwsl  3amanus ¢yHkumid. ['padpuk  QyHKIHM.
CgoiicTBa GyHKIIUH, UX OTOOpaKeHUE Ha Tpaduke.

ONEepUpPOBATH MOHATUAMU: QYHKIUS, 0071aCTh ONPEAEICHUS
¢bynkuuu, o0macTth 3HaYeHUH  (QYHKIMM, 3HAYCHUE
apryMeHTa, 3HaueHue QyHKIH,
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YucnoBble

¢dbyskuu. (7 4.)

Urenue u nocrtpoenue rpadukoB (yHkumii. [Ipumepsl rpadukoB
GyHKIMH, OTpaXaloIMX  peajbHbIE  IMPOLECChl.  (DYHKIHH,
ONMCHIBAIONIME TPSIMYKd W  OOpaTHYH IPOMOPIMOHAIBHBIC
3aBrcHMOCTH, MX Tpaduki. dyEkmmE y=x°, y=xX°, y=vX, y=k/X,
y=Ix].

BBIUUCIIATh 3HAa4YeHUs (DYHKIUH, 3aaHHBIX (opMyIamMu
(mpu HEOOXOUMOCTH HCIOIB30BaTh KATBKYISITOP);
COCTaBJIATh TAOIUILbI 3HAYEHUN (YHKLINY;

CTPOMTH 1O TOYKaM rpaduku GyHKIUH (OrpaHUYCHHO);
ONUCBHIBATh  CBOMCTBA  (YHKIMM Ha  OCHOBe €€
rpauuecKoro MpeacTaBICHHS;

OIMCHIBAaTh CBOMCTBA JJIEMEHTApHBIX (yHKIMA: y=KX+b,
y=x’, y=x°, y=vx, y=K/x, y=Ixl;

HAXOJUTh C MOMOLIBIO rpapuka QyHKIIUY 3HAYEHUE OJJHOU
U3 PpaccMaTpUBAEMBIX BEIMYUH IO 3HAUEHUIO JpPYyrou
(mpuOIN3UTENTBHO);

B HECJIOXKHBIX CITy4yasiX BbIpakaTb (POpMYJION 3aBUCUMOCTb
MEXy BETHYMHAMU,

pacrio3HaBaTh BHJbl M3y4aeMbIX (DYHKIMI, COMOCTaBIATH
CXEMaTHUYECKH TIOJIOKEHHE HA KOOPJMHATHOW IUIOCKOCTH
rpapukoB (yHkuuii Buma: y=Kx+b, y:XZ, y:x3, y=\/§,
y=k/X, y=|x| ¢ cooTBercTBytOMIICH POopMyITONi;
UCMOJNb30BaTh  (YHKUMOHAIbHYI0  TEPMUHOJIOTHIO U
CHUMBOJIHKY;

UCCIIeI0BaTh MPUMEPHI Ipa(UKOB, OTPAKAIOIIUX pealbHbIe
MIPOIIECCHI U SIBJICHUS;

IPUBOANUTH TPUMEPHI MPOLECCOB U SIBICHUH C 3aJaHHBIMU
CBOMCTBAMH;

3HaKOMHUTbCS C TIOHATHEM HENpPEepbIBHOM  (QyHKIHUHY;
paccMaTpUBaTh MPUMEPHI KYCOYHO 3aJITaHHBIX (DYHKIHIA;

IToBTOpEeHUE
00o0011IEHHE.

q.)

u
5

IloBTOpEHNE OCHOBHBIX NOHSTHH M METONOB KypcoB 7, 8 u 9
KJaccoB, 0000IIeHre 3HAHNH.

BbIOMpPATh, MPUMEHSATh, OLIEHUBATh CIIOCOOBI CpPaBHEHHS
YyHhCcell, BBIYUCIEHUH, MpeoOpa3oBaHUil  BBIPAKEHUH,
pelIcHUs ypaBHEHU;

OCYIIECTBIIATh CAMOKOHTPOJIb BBITIOJHSEMBIX JIEUCTBUN M|
CaMONPOBEPKY pe3yJbTaTa BHIYMCICHUH, TPeoOpa3oBaHui,
ITOCTPOEHHU;

pemiatb 3aJayd U3 peaJbHOM  KU3HH, IPUMEHATH
MaTe€MaTH4YeCKUe 3HaHUS JUIS pelIeHWs 3a1ad U3 JPYrux
IIPEAMETOB;
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® pemiath TEKCTOBBIC 3a1ayd, CPaBHUBAaTh, BBIOMPATh
CIoCcOOBI peIIeHUS 3a1auu.

10 kiace
(2 yaca B HeeJI10, Bcero 68 yacoB)
HasBanue
pa3aesa (TemMbl)
OcHOBHOe cojiep:KaHHe OcHOBHbIE BH/bI 1eSITEJILHOCTH 00YYaI0LIUXCS
Kypca (4uciao
4acoB)
[ToBropenue. (3 | Pemenue ypaBHeHHi1 1 HEpaBeHCTB. [IpeoOpa3zoBaHue BEIpAKCHHM, | ® aKTyaIM3UPOBATh UMEIOIIUECS 3HAHUS U YMECHUS;
q.) COJIEpKALIUX CTEIEHb C LEJIBIM [TOKa3aTeIeM. ® BLINOJHATh TPEHUPOBOYHBIE 3aJaHMs, KOPPEKTUPOBAThH
CBOMW 3HaHUS U yMEHUS;
® OTBEYaTh HA WTOrOBBIE BOMNPOCHI U OLIEHUBATh CBOM
JOCTHOKEHHSL.
Anrebpanueckue | KpagparHbiii TpéxwieH. Pa3noxkeHue kBagpaTHOro TpéXuiieHa Ha ® pacrno3HaBaTh KBAJIPAaTHBIA TPEXWIEH, HAXOAUTh KOPHHU
BBIpKEHUSI. MHOHTEJIH. KBaJPaTHOTO TPEXUIICHA, YCTAaHABIMBATH BO3MOXHOCTH €T0
KBanpaTHslit pas3yoKeHUs: HA MHOXKUTEINH;
TpéxwieH. (3 4.) ® pacKJIaJblBaTh HAa MHOXHUTEIU KBAJpaTHBI TPEXUWIEH C
HEOTPULIATENIbHBIM IUCKPUMHUHAHTOM;
® [pUMEHATb pasJioKeHUe KBaJAPaTHOIO TpéxdsieHa
JU1s mpeo6pa3oBaHUsl palluOHaIbHbIX BbIpAXKEHUH.
DyHKIUH. KBagparuunas yukius, e€ rpaduk u cBoiicta. [lapadoina, ® pacrmo3HaBaTh KBAJPATHUYHYIO (PYHKIHIO 11O hopMmyIe;
KBanpaTuunas KOOP/AMHATHI BEPIIMHBI IapaboIIbl, 0Cb CHMMETPHH MapadoJIbl. ® 1CCIIEIOBATh U OMUCHIBATh CBOMCTBA (DYHKIMHU y=ax? MIPH a
¢byskmus (8 4.) CrenenHble GYHKIIUYU C HATypaJIbHBIMU MOKa3aTeNAMU 2 U 3, UX >0 u npu a < 0 u pyHKIMH y=ax2+n u y=a(x-m)2;
rpaduku u cBoiicTBa. ['paduyeckoe pemeHue ypaBHEeHUH. ® CTpOMTh M  H300pakaTh  CXeMaTW4YecKu  rpaduky
KBaJPaTUYHBIX (DYHKIHHA, 3aJaHHBIX (OPMYJIaMU BHIQ
y=ax2, y=ax’+n, y=a(x-m)% y=a(x-M)*+N ¢ MOMOLIBIO
11a0JI10HOB TapadoJIbL;
® BBUBIATH U 0000mars  0COOEHHOCTH  rpaduka
KBaJpaTu4HOM QyHKIMK Y = ax2 + bx + ¢;
® onpenensaTh KOOPAMHATHl BEPIIMHBI Mapadoibl, OCh €e
CUMMETpPHH, HAIpaBJICHUE BETBEH;
® cTpouTh rpaduk GyHKIMH, 3a7aHHON (HOpMYIION BUaa Y =
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ax2 + bx +c;

NPUBOANUTH TPUMEPHI KBAJPATUYHBIX 3aBHCUMOCTEH W3

peanbHON )KNU3HU, GUIUKH, TEOMETPHH;

pacrosHaBaTh (pyHKIHIO y=ax°,

OOBSCHATH PACIOJIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH

rpaduka;

UCIIOJIB30BATh (bYHKIIMOHATBHO-TPAdHUECKHE

NPECTAaBICHUS JIsl PEIICHUS M UCCIICIOBAaHUS YpaBHEHUI,
aHATM3UPOBaTh M NPUMEHATh CBOWMCTBA HW3YYCHHBIX
(GYHKIMH 17151 MX TIOCTPOCHUSI.

YpaBHeHUA v| JIluneiiHoe ypaBHeHHe. PelieHue ypaBHEHUH, CBOZISIIUXCS K OIPEAECIIATh CTENEHb LIEJI0r0 YPABHEHUS;
HEpPaBECHCTBA. nuHerHbIM.  KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, pacrio3HaBarh eJbIe U IPOOHBIE YpaBHEHMS,
YpaBHeHUA ¢ | cBomsAmMXcs K KBazpaTHbIM. bukBanpaTHsie ypaBHeHus. 1Ipumepsl pelarh JUHEHHbIE U KBAJpaTHbIE YPaBHEHMs, YpaBHEHUS,
OJIHOU peuieHusT  ypaBHEHUM  TPETbEd W YETBEPTOM  CTENECHEU CBOJSIIMECS K HUM, IpOCTeHlIne ApOoOHO-pallOHAIbHbIE
nepeMeHHON. (8 | pasnokeHneM Ha MHOXUTENW. PeiieHne IpoOHO-palHOHAIBHBIX YPaBHEHH;
q.) ypaBHeHUH. PelieHue  TEKCTOBBIX 3ajad  anredpandeckum pemiatb yYpaBHEHHsI TPETbEH U YETBEPTOM CTENEHU C
METOOM. IIOMOILBIO  PA3JIOKEHUS HAa MHOXUTEIM U BBEICHUS
BCIIOMOTATENIbHBIX  IEPEMEHHBIX (meTon  3aMeHb]
NEpEMEHHOI), B YaCTHOCTH peulath OWKBaJpaTHbIE
YpaBHEHUS;
pewmatb JpOOHO-pallMOHAIbHBIE YpaBHEHHs, CBOAS HMX K|
LIEJIBIM YPaBHEHUSIM C MOCIEYIONIEH MPOBEPKON KOPHEM;
HaXoJuTh 00JacTh JOMYCTUMBIX 3HAYEHUH NMEpPEeMEHHOH B
JpOOHO-PALIMOHAIIBHOM YPaBHEHHMH, COTJIACOBBIBATh KOPHU
ypaBHeHus ¢ O/13;
npeiaraTb BO3MOJMKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
3aja4, OOCYXJaTh HMX U pemaTb TEKCTOBbIe 3a/a4yd
Pa3HBIMHU CIIOCOOAMH;
3HAKOMUTBCH C UCTOPHUEN pa3BUTHUS MaTEMATUKH.
YpaBHeHUs n | KBanpaTHble HepaBeHCTBA M X PEIICHUE. YUTaTh, 3alUCBhIBaTh, ITIOHUMAaTh, HHTEPIPETUPOBATH
HEPaBEHCTBA. PelreHne HepaBeHCTB METOIOM UHTEPBAJIOB. HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO;
KBanpatHbie BBITMIOJHATh IPEoOpa30BaHUs HEPABEHCTB, HCIIOJIb30BATh
HepaBeHCTBa. (6 JUIs IpeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB;
9.) pacrno3HaBaTh JUHEHHbBIC U KBAJAPAaTHBIC HEPABCHCTBA,
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pelarb KBaJIpaTHbIE
rpaduuecKue npecTaBIeHus;
peliaTh KBaJpaTHbIE HEPABEHCTBA M HEpaBEHCTBa Ooiee
BBICOKOH CTENIEHH METO/I0M UHTEPBAJIOB;
pelaTb CUCTEMbl HEPAaBEHCTB, BKJIIOUYAIOIIMX KBaJpaTHOE
HEPABEHCTBO;

OCBaWBaTb U NPUMEHATb HEPaBEHCTBA IIPU pelleHUuU
pas3/IMYHbIX 3aZ,ay, B TOM qucje
IPaKTHUKO-OPUEHTUPOBAHHBIX.

HEPaBCHCTBA, HCITIOJIb3Y|

YpaBHeHus
HEPaBEHCTBA.
Cucremsl
ypaBuenuii. (6

q.)

VYpaBHeHHE ¢ ABYMSI IEpeMEHHBIMH U ero rpaduk. Cucrema IBYX
JUHENHBIX YPAaBHEHUU C JBYMsl INIEPEMEHHBIMH U €€ pEILEHUE.
Pemenne cucrem 1ByX ypaBHEHHMH, OJTHO U3 KOTOPBIX JIMHEHWHOE, a
apyroe — BTOpoil creneHu. I'paduyeckas uHTEpHpeTanus
CUCTEMbI YPAaBHEHUH C JIByMS IEPEMEHHBIMU. Pelllenne TeKCTOBbIX
3a/1a4 anreOpanyecKuM CrocoOOM.

OCBaWBaTh M MPHUMEHATH MPUEMBI PEIICHUS] CUCTEMBI JIBYX
JMHEWHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CHUCTEMB]
JBYX ypaBHEHHH, B KOTOPBIX OJTHO YpaBHEHHE HE SIBIISCTCS
JIMHENHBIM;

HCII0JIb30BATh ¢byHKIHOHATBHO-TpaduuecKue
IPEJCTaBICHUS JJIsl PEIICHUsI U UCCIIEOBAaHUS YPaBHEHUM
U CHCTEM,;

aHAJM3UPOBATh TEKCTHI 33/]a4, PelIaTh UX anredpandyeckum
CIOCOOOM: TEpPeXOAWTh OT CJOBECHOWH (OPMYIUPOBKH
yCIOBHS 3aJaud K anredpamdeckoil Monaenu myTém|
COCTaBJICHUS] CUCTEMBI YPaBHEHHIl; peliaTh COCTaBICHHYIO
CUCTEMY YpaBHEHMI; HMHTEPIPETUPOBATh PE3YIIbTAT;
3HaKOMHTBCS C ICTOPHEH Pa3BUTHS MAaTEMaTHKH

YpaBHeHus u
HEPABEHCTBA.
HepaBenctBa ¢
TBYMSI
nepeMeHHbIMH (2

I'padnueckas uHTEpIpETALUsl HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMS IIEPEMEHHBIMU.

MMETh TIPEACTABJICHHE 00 M300paKEeHUU Ha KOOPAMHATHOU
MJIOCKOCTH MHOKECTBA PEUICHUN HEpPaBEHCTBA C JBYMS
MEPEMEHHBIMU C TIOMOINBI0 TPUMEPOB HA TOTOBBIX
pUCYHKaX.

q.)
Yucnossre [Tonsitue YHCIIOBOU HIOCJIEIOBATEILHOCTH. 3aanne OCBaMBaTh ¥ IPUMEHATH WHICKCHBIE O00O03HAYCHUS,
HOCTIeJOBATeNIbH | MOCIEIOBAaTENbHOCTH PEKYppeHTHOH ¢opMynoil u  dopmyioit CTPOHMTH pEUEBbIE BBICKA3bIBAHUS C HCIIOIb30BAHUEM
octH. (20 1.) N-rowieHa. ApudmeTHdyeckass ¥ TeOMETpUYecKas IPOTPECCHH. TEPMUHOJIOTHH, CBSI3aHHOM c HOHSTHEM
dopMynel N-ro uyigeHa apuPMETHYECKOH M TeOMETPUYECKOil HOCIIeIOBATENbHOCTH;
HPOrpecCHid, CYMMBI ITI€pPBHIX N wWieHOB. M300pakeHHe UICHOB aHAJIM3UPOBATH bopmyry n-ro 4JIeHa

apu(METHYECKOW M TEeOMETPUYECKON Nporpeccuii TOYKaMU Ha

MOCTICIOBATEIbHOCTH WM PEKYPPEHTHYIO (opMyny u
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KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH U 3KCIOHEHIUAIbHBINA
poct. C10XKHBIE IPOLIEHTHI.

BBIUMCIIATh YJICHBI IOCIEOBATEIbHOCTEH, 3aJaHHBIX
TUMHU (HOPMYITaAMU;

yCTaHaBIMBaTh  3aKOHOMEPHOCTb B  TOCTPOEHUU
IIOCJICZIOBATEILHOCTH,  €CJAM  BBIIUCAHbl  IIEPBbHIE
HECKOJIbKO €€ YJICHOB;

pacro3HaBaTh apU(PMETUUYECKYI0 M TIE€OMETPHUYECKYIO
IIPOrPECCUU MPU PA3HBIX CIIOCO0aX 3a/laHus;

pemaTh 3aJauu ¢ UCMOJb30BaHUEM (HOpMYT N-TO YiieHa
apuMeTHUyecKoil W  TeOMETPUYECKOW  IPOrpeccHii,
CYMMBI IIEPBBIX N YJICHOB;

n300paxaTh 4WICHbl IOCJIEIOBATEIILHOCTH TOYKAMHU Ha
KOOPJIMHATHOM TIJIOCKOCTH (OTPAaHUYEHHO);
paccMaTpuBaTh MPUMEPHI TMPOIECCOB U  SIBICHUH U3
peaIbHOM KHU3HHU, WUIIOCTPUPYIOIIUE W3MEHEHHE B

apudmeTnyecKkoil - mporpeccud, B  T'€OMETPHUUYECKOI
IPOrPECCUH;
pemarhb 3a/1auu, CBSI3aHHBIE c YHCIIOBBIMU

MOCTIIOBATEIBHOCTSIMA, B TOM YHCJIE 3aJa4d U3
pEabHOM KU3HH;

pelaTth 3aJauyd Ha CJOXHBIE IMPOLEHTHI, B TOM YHCIIE
3aJaud W3 PEATbHON MPAKTUKH (C HCIOIB30BaHHEM
KaJbKYJISTOpA);

3HAKOMUTHCS C HICTOPUEH Pa3BUTHS MAaTEeMaTHKH.

IToBTOpEHME,
000011IeHHE,
CHUCTEMaTH3aITUs
3HaHuM. (12 4.)

Uucna u BBIYMCIEHHUS (3alMCh, CpaBHEHUE, JCHCTBUS C
JEUCTBUTEIIHBIMUA  YMCIIAMM, YHUCJIOBAas MpsAMas; IMPOLEHTHI,
OTHONIEHHUSI, TMPOIMOPLUHU; OKpYIJIEHHEe, NpUOIMKEHUE, OLICHKa,;
pelIeHne TeKCTOBBIX 33/1a4 apu(PMETHUECKUM CIIOCOOOM).

OINCpHUpOBaATh MOHATHAMH: MHOXCECTBO, ITOJMHOXKCCTBO,
ONepalny HaJl MHOKECTBAMU;

WCIIOJIh30BaTh rpaduyecKoe MPEACTABICHHE MHOXKECTB
JUISL OMIUMCAHUsl peajbHBIX MPOLECCOB U SIBICHUH, MPHU
pELIeHNH 3aJ1a4 U3 IPYTUX y4eOHbIX MPEAMETOB;
aKTyaJIM3UupOBaTh  TEPMHUHOJIOTMIO U OCHOBHBIE
JIEHCTBUSI, CBSI3AHHBIC C YUCJIAMH: HATypaJbHOE YHCIIO,
MPOCTOE U COCTABHOE YHUCJA, JACIMMOCTh HATYpaJIbHBIX
yycelsl, MPU3HAKU JEITUMOCTH, LIEJ0€ YHCIO0, MOIYJb
yycna, OOBIKHOBEHHass MW JecaTU4YHas  Apoou,
CTaHJAPTHBIN BUJ YKMCIIa, apU(PMETHICCKUN KBaIpaTHBINA
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KOpEHb;

BBINOJIHATh JACUCTBUS, CPaBHHBATh W YIOPSAJ0YMBATH
4yHucia, NPeICTaBIATh YKUCiia Ha KOOPAMHATHOM MPSIMOi,
OKpYTJIATh YUCIIA;

BBIIIOJIHATh ~ NPUKUIKY W OLEHKY  pe3yjbTara
BBIYHCIICHHI;

peraTh TEKCTOBBIE 3a71a4H apu(PMETHIECKUM CITOCOOOM;
pelarh TpakTHYECKUE 3aauu, COAEp KaIIUe MPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOIIUE 3aBUCHUMOCTH: CKOPOCTh—
BPEMSI—pPACCTOSHUE, [IEHA —KOJINYECTBO — CTOUMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIHLHOCTD TPYAA;
pazbupath peaibHbIE JKU3HCHHBIC CUTYyalluH,
(dbopMynupoBaTh MX Ha f3bIKE MAaTEMAaTUKH, HaXOJUTh
pelleHre, TOPUMEHSsE  MAaTeMaTUYeCKUWd  amnmapar,
WHTEPIPETUPOBATH PE3YIIBTAT.

AnreOpanyeckue BbIpaKeHUs (IIpeoOpa3oBaHUE aNreOpamdecKux
BBIPQXEHHH, TOMYCTHUMbIE 3HAYCHHUS ).

ONEpPHPOBATH  IMOHATUSIMH:  CTENEHb C  IEJBIM
nokasarteneM, apu(pMETHUECKUil KBaJpaTHBIM KOPEHb,
MHOT'OUJIEH, alireOpanyeckasi 1poOb, TOXKIECTBO;
BBITMIOJHATh OCHOBHBIE JICHCTBUS: BBINOJHATH PACUETHI
o dhopmynawm, peoOpa3oBHIBATH 1esbie,
JIpOOHO-pAallMOHATIbHBIE BBIPAXKEHUSI W BBIPAKEHUS C
KOpHSIMH, PEaJM30BbIBATH PA3JI0KEHWE MHOTOYJIEHA Ha
MHOXMHTEIH, B TOM YHCJIE C MCIOJIb30BaHUEM (HOpMYI
Pa3HOCTH KBaJpaTOB U KBaJlpaTa CyMMbI U Pa3HOCTH;
HaXOJUTh [JOIMYCTUMBIE 3HAYEHHUS IEPEMEHHBIX JUIs
JPpOOHO-pallMOHANILHBIX BBIPAXKEHUH, KOPHEH.

VYpaBHEHMs, HEPAaBEHCTBA U HX CHUCTEMBI (METOJBI pELICHUS,
peleHune 3a7a4d Ipy MOMOIIY YPaBHEHUH U CUCTEM YpaBHEHHI)

ONepUpOBaTh  MOHATHUSMHM:  YpPaBHEHHE,  KOPEHb
YpaBHCHU, CTCIICHb YpaBHCHU, JIMHEHOoe
HEpaBEHCTBO, KBAaJpaTHOE HEPABEHCTBO, CHUCTEMa
ypaBHCHI/Ifl, CUCTteMa HCPAaBCHCTB, PaBHOCHUJIBHBIC
npeoOpa3oBaHus;

AKTYaJIM3UPOBATH OCHOBHBIC METOAbI peICHUA
ypaBHEHUM, HEPABEHCTB U HX CUCTEM;

penaTh TEKCTOBBIE 3a7]a4H aJIreOpandecKiM CIIOCOOOM.
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OyHkuu  (MOCTPOCHHE, CBOMCTBA  HM3YYEHHBIX
rpaduveckoe pereHre ypaBHeHUI U UX CUCTEM).

byHKIINI;

OTICpUPOBATh MOHATUIMH: (QyHKIHS, Tpaduk (GyHKIMH,
HynTd  (QYHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,
NPOMEKYTKH BO3pacTaHusi, yObIBaHWs, HauOoIbIIee U
HauMEHbBIIIee 3HAUYCHUS PYHKIINH,

aHaM3UpOBaTh, CPABHHMBATh, OIMCHIBATH CBOWMCTBA
(GyHKUIMH, CTPOUTH UX TPadUKH;

OIIEPUPOBATH TIOHSTUSIMH: npsiMast
MPONOPIMOHATIEHOCTh, 00paTHasi MPOMOPIHOHATIBHOCTD,
nuHeHas GyHKIUS, KBaagpaTHuHas GyHKIMS, napadoa,
runepoona;

UCIIOJIB30BaTh TpapUKU JJisi ONPEJCICHUS CBOMCTB,
IPOIIECCOB W 3aBUCHMOCTEH, ISl PEIICHHs 3agad M3
JPYTUX y4eOHBIX MPEJAMETOB U PEATBHOM KU3HH,
MOJENMPOBaTh C TOMOINBI0 TpaduKOB  peaybHBbIC
IIPOIIECCHI U SIBJIICHUS;

BBIPAXAaTh dbopmynamu 3aBHCUMOCTH MEXTY
BEJIMYMHAMU.
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IHPUMEPHAS PABOYASA TIPOI'PAMMA 11O YYEBHOMY KYPCY
«'EOMETPUSA»

Copnepxanue yueoHoro kypca «I'eomerpusi»

7 kJ1ace

HavaneHble moHsTHA reomeTpud. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buner  yrnoB. BepTukanbHble U CMEXKHBIE yribel. buccekrpuca  yria.
[TapajuieabHOCTD U EPIEHAUKYIISIPHOCTD MIPSMBIX.

OCHOBHBIE MOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricora, Mennana, OucceKTpuca, UX CBOMCTRA.

PaBHOOenpeHHBII M  pPaBHOCTOPOHHUN TpeyroibHUKUA. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TpPU3HAKKM PABHOOEAPEHHOro TpeyrojbHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBA W TIpU3HAKM MapauieapHbIX npsMbix. Cymma  yrios
TPEYroJIbHUKA. BHEIIHUE yTIiibl TPEYTrOJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBOHCTBO MEIMaHbl MPSAMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEACHHOW K  rumnoreHys3e.  lIpusHaku  paBeHCTBa
MPSAMOYTONBHBIX TPEYTOIBHHKOB. [IpIMOYrONbHbIH TpeyroabHuK ¢ yriom 30°.

HepaBencTtBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema 0 00JIbIlIEeM yTJie U OOJIbIIEH CTOPOHE TPEYTOJIbHUKA.

OKpy»XHOCTb U KpYT, XOpAa U IUaMeTp, UX CBOMCTBA.

8 ki1ace

[TepnieHauKyASp M HAKJIOHHASL.

I'eomeTpuueckoe wMecto TO4YeK. buccekTpuca yrima H  CEpEeaUHHBIN
MEPIICHINKYJIAP K OTPE3KY KAK T€OMETPUUYECKUE MECTA TOUEK.

Jlomanasi, MHOroyroJibHUK. YetslpéxyrosbHuku. Ilapamienorpamm, ero
MpU3HAKM U CBOMCTBA. YacTHbIe cllydyad MapauiesorpaMMOB (IIPSIMOYTOJIbHHUK,
poMmO, KBagpaT), UX MPU3HAKKA U CBOMCTBA. Tpamerusi, paBHOOOKas Tpamerus, eé
CBOWCTBA U npu3HaKu. [IpsmMoyronpHas Tpaneuus.

Meron ynBoeHusi Menuanbl. L{eHTpanibHas CHMMETpHSL.

Teopema @arneca u Teopema 0 NPONOPLUOHAIBHBIX OTpe3kax. LlenTp macc
TPEYTOJIbHUKA.

CpoiicTBa mioniaaed reomeTpuyeckux ¢uryp. @opmynbl Ui IUIOMIAA
TPEYroJibHUKa, Napajienorpamma, pomOa u Tpanenud. OTHOIIEHHE IUIOMAIeH
noJ00HBIX (Uryp.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYATOM
oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu peuieHun
MPAKTUYECKUX 33/1a4.

[IpeoOpazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

[TogoGue TpeyroapHukoB, kKodhduiument momodus. [lpusznaku momoOus
TpeyroibHUKOB CpemHsisi JWHUS TpeyrojibHuka. I[IpuMeHeHune momoOusi mpu
pElIEHNU MPAKTUYECKUX 3a]adu.



9 kace

CuHyC, KOCHUHYC, TAaH['€HC OCTPOrO YIJIa HPSAMOYTOJILHOTO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpuroHomerpuueckue (HyHKIUU
YTJIOB 13300,45O 160°,

B3aumHoe pacrnosioskeHrne OKpy>KHOCTH U npsiMoil. KacaTenbHas u cekymast
K OKpYXHOCTH. OKpYyKHOCTb, BIIMCaHHasi B yroyl. BrnucaHHas u omnucaHHas
OKPY>KHOCTH TPEYTOJIbHUKA.

BrnmcanHble M LEHTpanbHBIE YIVIBL, YTOJd MEXAY KacaTelbHOW U XOPAOW.
VYrimel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OIKMCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnoJioKeHne HAByX OKpykHocre. Kacanue
OoKpykHOCTel. OOI11e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

TeopemMa 0 MNpPOU3BENEHUHU OTPE3KOB XOPA, TEOPEMbI O MPOHU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KaCaTEIbHOM.

Bektop, imHa (MOAydb)  BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, olepauuy Hajx Bekropamu. CpenHss JMHUSA Tpaleluu.
Pa3noxenue BekTOopa 1O JBYM HEKOJUIMHEApHBIM BekTtopaMm. KoopauHaTsl
BEKTOpa.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPY>KHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M NPAMBIX. METOI KOOPIAMHAT U €T0
IPUMEHEHUE.

10 xnace

CuHyc, KocmHyc, Tareuc yrmoB or O go  180°.OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenne TtpeyronpHukoB. Teopema KOCHHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3a7ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHUHYCOB.

CkansipHO€ MPOU3BEIECHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOKIAEHHUS JUIMH U
YTJIOB.

[IpaBunbHBIE MHOrOYroJibHUKM. JlnmmHa OKpyxkHOCcTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnomane kpyra,
CEKTOpPA, CErMEHTA.

JIBUKEHUsl TJIOCKOCTH W BHYTPEHHHE CUMMETpUu (uryp (dJ€eMeHTapHbIE
npexacrasienus). [lapamnensHbiil nepenoc. [loBopor.

Ilnanupyembie npeaMeTHbIC Pe3yJbTAThI OCBOCHUS Y4YeOHOro Kypca
«I'eomerpus»
7 kJ1ace
o Pacno3HaBaTh M3y4eHHbIE T€OMETpUUECKUE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE pPAacCroJIOKEHUE, U300paxaTb TI'€OMETpPUYECKHUE (QUTYphl; BBIOIHATH
YEPTEKHU [0 YCIIOBUIO 3a1a4H;

® HU3MCPATDb JIMHEUHBIC U YTJIOBBIC BCIIMIUHDBI;
® pemaTs 3a/la4dv Ha BBIYHUCICHUC JJIMH OTPE3KOB U BCIIMYHH YIJIOB,
® ACJIaThb FPY6YIO OILICHKY JIMHEWHBIX U YIJIOBBIX BCJIMYUH IIPECIAMCTOB B
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peaslbHOM KHU3HU, Pa3MEPOB MPUPOIHBIX OOBEKTOB; pazinyaTh pa3sMepbl ITHX
OOBEKTOB 10 MOPSAKY BETUUHHBI;

® CTPOUTH YCPTCKU K ITCOMCTPUUCCKUM 3aladaM,

® IMOJIB30BATHCA IMMPU3HAKAMHA PABCHCTBA TPCYI'OJIBHUKOB, UCIIOJIB30BATH
IIPU3HAKU U CBOMCTBA paBHO6€I[p€HHI)IX TPCYI'OJIbHUKOB IIPpU PCIICHUHU 3a1a4,

® IMPpOBOJAUTH JOTUYCCKHUC PaACCYIKACHUA C HUCIIOJIb30BAHHUCM
IrCOMCTPHUUCCKUX TCOPCM,

L] IIOJB30BATHCA IIpU3HAKaMH PaBCHCTBA MMPpAMOYT'OJIbHBIX

TPEYTrOJbHUKOB,  CBOMCTBOM  MEIMAaHbl, IPOBECAEHHOM K  THIIOTEHY3€
IIPSAAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUHA T€OMETPUYECKUX 3a/aY;

° OIPEICIATh MAPaAJUICTLHOCTD MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIC
o0Opa3yeT C HUMH CEeKyIIas;

° pelaTh 3aa4n Ha KJIeTJyaTon Oymare;

° NPOBOJUTh BBIYUCICHHS M HAXOJIUTh YHCJIOBBIE M OYKBEHHBIC

3HAQYECHUA YIJIOB B IEOMETPUYECKHUX 3aladax C HUCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB, CBOMCTB YIJIOB, OOpa3oBaHHBIX IpU [EPECEUYECHUU JBYX
[IapajuIeNIbHBIX MIPAMBIX CEKYLIEH;

° pelaTh MPaKTUYECKUE 3a1a4M Ha HaXO0XKACHUE YTIIIOB;

° (GopMyIUpOBaTh ONPEACIICHUs OKPYKHOCTH M Kpyra, XOpAbl H
JMaMETpa OKPY>KHOCTH, IIOJIb30BAThCS HUX CBOMCTBAMM; YMETh IIPUMEHATH 3THU
CBOMCTBA IIPU PEIICHUH 3a/1a4;

L IIOJB30BATHCA HpOCT@ﬁH.IPIMH recOMCTPpUICCKNMHN HCPABCHCTBAMU,
ITIOHUMAaTh UX HpaKTI/I‘-ICCKI/Iﬁ CMBICIJI;
L IMPOBOJUTL OCHOBHBIC TCOMCTPHYCCKHC IIOCTPOCHUA C IIOMOIIBIO

LHUPKYJIS U JIUHEUKU.

8 kimace

° Onpenensaty MapauIeIbHOCTh MPSMBIX € IOMOIIBIO PAaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 10 TOUYEK APYTrOr MPSIMOM;

° BJIAJETh OHATHEM I€OMETPUUECKOTO MECTA TOYEK;

° YMETb OIpPEAEATh OMCCEKTPUCY YIJIa U CEPEANHHBIN MEePIEHIUKYIIP
K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK;

° pacno3HaBaTb OCHOBHBIE BHJbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELICHUH T€OMETPUUECKUX 3a/1a4;

° NPUMEHATh CBOMCTBA TOYKHM MEPECEYEHHUS] MEIHaH TPEYroJibHUKa
(eHTpa Macc) B pelieHuu 3aj1ay;

° BJIAJETh IMOHATUEM CpEIHEW JIMHUM TPEYroJIbHUKA, MPUMEHATH €€
CBOMCTBO IpY PEUIEHUN F€OMETPUYECKHX 3a/1a4;

° II0JIb30BaThCs TeopeMor Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX JJI PELICHUS MPAKTUYECKUX 33]1aY;

° OPUMEHATh TpPHU3HAKW TOJ00MS TPEYTrOJbHUKOB B  PEIICHUU
reOMETPUYECKUX 3a/aY;

° noJib30Bathesl Teopemoit [Tudaropa st pemieHuss reoMeTpUYECKUX U
MPAKTUYECKUX 33]1a4;

° CTPOUTh MAaTEMAaTHUYECKYI0 MOJEIb B MPAKTHYECKUX 3a7ayax,
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CaMOCTOATCIIbHO ACJIaTh ‘-IepTé)K H HAXOJUTb COOTBCTCTBYIOIIUC JIJIMHBI,

° BBIUUCTATH (pa3NMUyHBIMUA Crioco0aMu) IUIOMIAAb TPEYroJbHUKA |
TUTOIIA/T MHOTOYTOJIBHBIX QUTyp (TIOTB3YSCH, Te HEOOX0IUMO, KATBKYIISITOPOM);

° BJIQJICTh TMOHATHSAMH TIpeoOpa3oBaHUs TOMO0US, COOTBETCTBEHHBIX
AJIEMEHTOB MOJO0OHBIX (HUTYD;

° MOJIb30BaThCS CBOWMCTBAMHU IOJOOWSI TIPOU3BOJIBHBIX (QUTYDP, YMETh
BBIYUCIIATH IJTUHBI M HAXOJIUTH YIJIBI Y TOIOOHBIX (hUTyp;

° MPUMEHSTH CBOMCTBA MOA00MS B MMPAKTUUYECKHUX 33/1a4ax;

° YMETh IPUBOIUTH MMPUMEPHI MMOAOOHBIX (PUTYP B OKPYKAIOIIIEM MUPE;

° MIPUMEHSTH TIOJIYICHHBIC YMEHUS B MTPAKTUUYECKHUX 33/1a4ax;

° NPUMEHSATh TOJIY4YEHHBIC 3HAHWS Ha TPAKTUKE — CTPOUTH

MaTCMaTH4YCCKUEC MOJACIN TJIAd  3adad peaHBHOﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHUEC BbIYHUCJICHHUA C IPUMCHCHHUEM HOI[O6I/I$I.

9 kaace
° BrnageTts moHATHSMH CHHYCAa, KOCMHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJBHOTO TPEYTrOJbHUKA; MOJIb30BATHCS ATUMHU MOHATHSMM JJISI PEIICHUS
MPAKTUYECKUX 3a]aY;

® IIOJIB30BATHCA OCHOBHBIM TPHUTOHOMCTPHYCCKHM TOXIACCTBOM JIA
HaXO0XACHHA COOTHOIIICHUI MCKAY TPUTOHOMCTPUICCKUMHU BCIINYNHAMU
L BJIaACTh ITOHATHUEM KacaTeJIbHON K OKPYXHOCTH, II0JIb30BATHCA

TEOPEMON O NEPINECHAMKYISPHOCTH KAacaTEIbHOM W paauyca, MPOBEAEHHOTO K
TOYKE KACAHUS;

L IMOJIb30BATBCA TEOpEMaMH O IIPOU3BCACHWH OTpPC3KOB XOpA, O
IMPOU3BCIACHHNHU OTPC3KOB CCKYIIUX, O KBAJApPaTe KacaTeanoﬁ;
L BJIaACTh IIOHATHUAMMU BIIMCAHHOTO u OCHTPAJIBHOTO yria,

MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIiaX, yIrilax MEXIy XOopAamu (CEeKyIIUMU)
Y yIJIe MEX]y KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4;

° BIIAJICTh TMOHSTHUEM OINMUCAHHOM OKOJIO TPEYroJIbHUKA OKPY>KHOCTH,
YMETh HAXOJUTh €€ IIEHTP;
° MoJIb30BaThCs  (pakTamMm O TOM, 4YTO OHCCEKTPUCHI  YIJIOB

TPEYTOJbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHBIC
MEPIEHIUKYJIAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON TOUKE;

° BJIAJICTh IIOHATHEM OIMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA MPY PELIEHUH 3a/a4;
° IOJIb30BATbCA  BEKTOpPAMH, IIOHMMaTb WX TEOMETPUYECKHA U

(bu3MYEeCKUl CMBICT, IPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U (PU3UUECKUX
3azay;

® BJIaACTh IIOHATHEM Cpe)IHCﬁ JJMHUM Tpancuuu, IIPUMCHATH ec
CBOMCTBO IIpHU pCHICHUHU I'COMCTPHUUCCKHUX 3ada4,
® NPUMCHATH  IMOJIYYCHHBIC 3HAHHMA Ha IMPAKTUKC — CTPOUTH

MaTeMaTUYeCKUe MOJENN JUIg 3aJad peajbHOM JKU3HU U  TPOBOJUTH
COOTBETCTBYIOIINE BHIYUCIICHUS C IPUMEHEHHEM TI0I00MS] M1 TPUTOHOMETPUIECKUX
byHKIMIA (TTOJIB3YSICh, T1Ie HE0OOX0IUMO, KaTbKYISITOPOM).
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10 kaacc
° 3HaTh TPUTOHOMETpUUYECKUe (YHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBI0 Pa3IMYHBIC DSJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJIbHUKA («peIiecHue
MPSMOYTOJILHBIX TPEYTOJIbHUKOBY);

° HAaXOJUTh (C TOMOIIBIO KaNbKyJISATOpa) JUIMHBI W YIJIBI ISt
HETaOJIMYHBIX 3HAUCHUH;
° UCIIOJIb30BaTh TEOPEMbl CHHYCOB W KOCHHYCOB I HaXOXIACHUS

pPa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOB)), IPUMEHSThH
UX [PU PELICHUH T€OMETPUYECKHX 3a/1ay;

° NPUMEHATh CKAJSIPHOE IPOU3BEACHUE BEKTOPOB JUISI HAXOXKACHHS
JUIVH U YTJIOB;

° M0JIb30BAThCS METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHSTH €ro B
PELICHUH T€OMETPUUYECKUX U TPAKTUYECKUX 3a/1aY;

° BJIAJICTh INOHATHUSMHU  TPABUIBHOTO  MHOTOYIOJIbBHUKA,  JJIMHBI
OKPYXHOCTH, JUIMHBl JyTH OKPYKHOCTM W PAJWaHHOM MeEpbl yIia, YMETh
BBIYMCIIATH IUIONIAJb KPyra M €ro 4acTedl NPUMEHSTh IIOJyYEHHBIE YMEHHUS B
IIPaKTUYECKUX 3aa4ax;

° HAaXOJUTh OCH (WM UEHTPbI) CHUMMETPUU QUTYP, TPUMEHSThH
JBM>KEHUS TJIOCKOCTU B MPOCTEUIIINX CITydasiX;
° NPUMEHSTh TOJY4YEHHbIE 3HAHUS Ha TMPAKTUKE — CTPOUTH

MaT€MaTUYeCKHe MOJENM JUId 33Jad peajlbHOM JKU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBHIYUCICHUS C IPUMEHEHHUEM TPUTOHOMETPUYECKUX (YHKITHI
(MOTB3YSACH, T/I€ HEOOXOIUMO, KAIBKYJIATOPOM).

CrnenuaJjibHble NpeIMeTHbIE Pe3yJbTAThI:

° BJIAJCHUE 3PUTEIBbHO-OCA3aTEIbHBIM CIOCOOOM 00CIEeNOBaHUA U
BOCIIPUSTUS  LBETHBIX (MJIM  KOHTPACTHBIX, YEpPHO-OENBIX)  penbePHBIX
M300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXEHU TeoMeTpudecKux (Gpuryp u
T.II.

° YMEHUE BBINIOJHATh TMPU TOMOIIU YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE MTOCTPOEHUSI, TOCTpOeHUE TPadUKOB PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE UWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKu dJIEMEHTAPHBIX QYHKIIUNA HAa KOOPJIMHATHOM TMIIOCKOCTH.

° BIAJICHUE TpPaBWIAMH 3allUCH  MareMaThyeckux Gopmyn U
CTEITUATBHBIX 3HAKOB.

° BJIAJICHUE TIPUEMaMH IMPe0Opa30BaHMS MATEMATHICCKUX BBIPAKCHUH.
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TemaTnyeckoe mIaHUPOBaHue MO ydeOHOMY Kypcy «I'eomeTpuspy

7 kaacc

(2 yaca B HeeJI10, Bcero 68 yacon)

HasBanmue
pasaeia (TemMbl)
Kypca (4uciao

OcHoBHoOe cogepkaHue

OcHOBHbBIE BU/BI J€ATCIBHOCTH oﬁyqaloumxca

4aCcoB)
HauanbHbie [Ipocreiinme reoMeTpHYECKUe OOBEKTHI: TOUYKA, IPSIMasi, OTPE30K, (opMyIHpPOBATH OCHOBHBIC ITOHITHS U ONIPEICIICHHS
rE€OMETPHUECKUE | JIyY, YTroJl, MHOTOYTOJIbHUK, JIOMaHasl. pacrno3HaBaTh, H300paXkaTh 1 0003HAYATH H3YICHHBIC

ceenenus. (14
4acoB)

PaBeHCTBO reoMeTpuyYecKUX GUTyp.

CpaBHEHHE OTPE3KOB U YIJIOB.

W3mepeHune OTpe3KoB: JIMHA OTPEe3Ka, CIANHUIIBI H3MEPCHHS,
HU3MCPUTCIIbHBIC MHCTPYMCHTBI.

W3mepeHue yrioB: rpagycHasi Mepa yriia, i3MepeHHUe YIiioB Ha
MECTHOCTH.

[eprieHAUKYIISAPHBIC IPSMbBIC: CMEXKHBIC U BEPTUKATIBHBIE YTJIbI,
IEPIEHIUKYIAPHBIE IIPSAMBIE, IIOCTPOECHUE IIPAMBIX YIIIOB Ha
MECTHOCTH.

Pabora ¢ npocTeiinmMu yepTexaMu.

[IpakTHyeckue 3ajaHus U 33/1a4H.

reoMeTpuyeckue GUrypsl, ONpeaesTh X B3aUMHOE
pacIoiokKeHue,

BBIIIOJIHSATH YEPTEXK MO YCIOBUIO 33]1a4H;

MPOBOAUTH MPOCTEUILINE MOCTPOEHHUS C TOMOIIIBIO
JIMHEUKH;

M3MEPSATH JINHENHBIE U YTIIOBBIEC BEIIMYUHBI
T€OMETPUUYECKHUX U MTPAKTUYECKUX OOBEKTOB C ITOMOIIBIO
W3MEPUTENBHBIX HHCTPYMEHTOB (JIMHEIKa, MacIiITabHast
JUHENKa, pyJeTKa, TPAHCIIOPTHUP, YEPTEKHBIN YTOJIbHHUK);
OTIPEIETISATh «HA TJ1a3) pa3Mephl pealbHBIX 00BEKTOB,
MPOBOAUTH IPyOYIO OLIEHKY UX Pa3MEpOB;

pelaTth 3aJa4u Ha BBIYMCICHHUE JJIMH OTPE3KOB U
BEJINYMH YIJIOB;

pelaTth 3aJ]a4M Ha B3aUMHOE PACIOJIOKEHHUE
TeOMETPUUYECKUX PUTYD;

MPOBOJIUTH KITACCH(PUKAIIUIO YTJIOB, BHIYUCIISITH
JIMHEWHBIE U YTJIOBBIE BEJIMYUHBI, TPOBOJAUTH
HEOOXOUMBIE JI0Ka3aTEIbHBIE PACCYKICHNUS,
3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUS T€OMETPHUH.

TpeyrospHUKH.
(22 gaca)

TpeyroabHHUK U €ro 3JIEMEHTHI.

Ilonstue o PaBHBIX TPCYTOJIbHUKAX U ICPBUYHLIC IIPCACTABJIICHUSA O

PaBHBIX (KOHTPYIHTHBIX) QUTYpaXx.

Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB.
[TepnieHauKysIp K NPSIMOMA.

Menunana, GMCCEKTpHCa M BHICOTA TPEYTOJbHUKA.

pacro3HaBaTh Ha TOTOBBIX YEPTEKAX TPEYTOJIbHUKH, Mapbl
PaBHBIX TPEYTOJILHUKOB (C YKa3aHUEM IIPU3HAKOB);
BBIITOJIHATH KPATKYIO 3alIMCh U YEPTEXK MO YCIOBHIO
3a/1a4y;

BBIBOJUTH CJIEJCTBUA (PaBEHCTB COOTBETCTBYIOIIUX
9JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB;




PaBHOOEIpEHHBIN TPEYTrONBHUK U €r0 CBOWCTBa. PaBHOCTOpOHHUIA
TPEYTOJIbHUK.

OKpY>KHOCTb.

ITocTpoeHus LMpPKyIEM U JIMHEUKOM.

[Ipumepsl 3a1a4 HAa TOCTPOEHUE.

(hopMyIIHpOBaTh ONPEEICHUS: OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, IPSIMOYT'OJIBHOT0, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI,
BBICOTBI, MEJJUAHbI TPEYTOJIbHUKA; CEPEIUHHOIO
NEepPHEHANKYJIApa OTPE3KA; IEPUMETPA TPEYTOJIbHUKA;
M3y4aTh aJTOPUTM IMOCTPOSHHS MEAMAHBI, OUCCEKTPUCHI U
BBICOTBI TPEYT'OJIbHUKA;

(hopMyIIHpOBaTh CBOKCTBA M MPU3HAKH PaBHOOSIPEHHOTO
TPEYroJIbHUKA;

AQHAJIM3UPOBATh PUCYHKH M PEIIATh 3a/1a4 110 TOTOBBIM
YepTekaM;

IIPUMEHSATH U3YYEHHYI0 TEPMUHOJIOTHIO U CUMBOJIMKY IIpU
3alUCH PEILICHU;

CTPOUTH YEPTEKH, PEIIaTh 3aJa4M C IIOMOIIBIO
HAaXO’K/ICHUSI PABHBIX TPEYTOJIbHUKOB;

pacrno3HaBaTh Ha 4YepTeKax U U300pakaTh OKPYKHOCTb U
€€ DIIEMEHTBHI;

penaTh OCHOBHBIE 33/1a4M HA IIOCTPOEHUE: yIila, paBHOTO
JAHHOMY; CEpEIUHHOIO NEPIEHANKYIIApA JAHHOTO
OTpE3Ka; NPsIMOM, NIPOXOIALIEN Yepe3 TaHHYIO TOUKY U
NEPIeHIUKYIAPHON JTaHHOU MPSIMOM; OMCCEKTPUCHI
JTAHHOTO yTJia;

UCII0JIb30BaTh U(POBBIE PECYPCHI AJIS HCCIIEeI0OBAHUS
CBOMCTB U3y4yaeMbIX QUTYp;

3HAKOMUTBCS C UCTOPUEN pa3BUTHUS TEOMETPUMU.

[TapamiensHbIe
npsmsle. (14
94acoB)

OnpeneneHne mapauIeTbHBIX TPSIMBIX.

HakpecT nexaiue, COOTBETCTBEHHBIE U OTHOCTOPOHHUE YTIIbI
(oOpa3oBaHHBIE TIPH MEPECEUCHUH TTAPAIETHHBIX TTPSIMBIX
CeKymiei).

[Tpu3Haku mapayuIeTIbHOCTH ABYX MPSIMBIX.

[IpakTudeckue crocoObl MOCTPOCHUS MAPATIICTBHBIX MPSIMBIX.
[TaTeiit noctynar EBknunpa.

Teopemsl 00 yriax, 00pa30BaHHBIX ABYMS MMapayljieIbHBIMU
MPSAMBIMHU U CEKYIIEH.

(hopmynupoBaTh ONpEIEICHUE MapaUIeIbHBIX MPSIMBIX,
MPUBOJUTH MIPAKTUYECKUE TPUMEPDI MApaIIEIbHBIX
NPSAMBIX;

M3y4aTh CBOMCTBA YTJIOB, 00pa30BaHHBIX MPH
MepECCUCHUH NapAIIIENbHBIX IPSIMBIX CEKYIIEH;
OOBSICHSITh, UTO TAKOE CIICACTBHE;

DPUMCHATH TP JO0KA3aTCIIbCTBE METOA OT ITPOTHUBHOT O,
M3y4aTh MPUHIIUI KOHCTPYUPOBAHUS OOPATHBIX
YTBEPKICHHUII;
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VYTIIBl ¢ COOTBETCTBEHHO NApAJUICIbHBIMU UIIH ® IIPOBOAMTH JOKA3aTEJIbCTBA APAUIEIbHOCTU ABYX
NEPIEHIUKYISIPHBIMUA CTOPOHAMH. MPSIMBIX C IIOMOIIBIO YTJI0B, 00pa30BaHHBIX IpU
[Ipu3Hak napayuieIbHOCTH MPSIMBIX Y€PE3 PABEHCTBO PACCTOSIHUM IIEPECEYCHUH ITUX MPSAMBIX TPEThEH NPSMOM;
OT TOYEK OJHOM IIPSMOM 10 BTOPOU MPSMOM. ® AHAIU3UPOBATh PUCYHKU U PEILATH 3a1a4U I10 TOTOBBIM
IlepBble NOHATHS O 1OKA3aTEILCTBAX B TEOMETPHH. yeprexam;
® BBINOJHATH IOCTPOCHHUS NTAPAJUICIBHBIX IIPSMBIX;
® IIPUMEHATh U3YYCHHYIO TEPMUHOJIOTHIO U CUMBOJIUKY IIPU
3aIIUCH PEILICHUN;
® pelarh 33a4M Ha J0Ka3aTeJIbCTBO U BHIYUCIICHUS,
UCIIOJIb3Ysl U3Y4YCHHBIC ITOHATHS,
® 3HAKOMHUTBCS C MICTOPUEH Pa3BUTHUS TEOMETPHUHU.
CootHomieHus Teopema 0 cymMMe yIJIOB TpEyroJibHUKa. BHEMIHUN yromn ® BBIYUCIIITH CyMMY YIJIOB TPEYI'OJIBHUKA;
MEXIY TPEYrOJIbHUKA. ® HaxXOJUTbh YUCJIOBbIC U OyKBEHHbIC 3HAUCHUS YTIIOB B
CTOpOHAMU U OCTpOoyrospHBIi, IPSIMOYTOJIBHBIN U TYIOYTOJIbHBIN r€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM TEOPEM O
yriamu TPEYrOJIbHUKH. CyMME yTJIOB TPEYIOJIbHUKA;
TPEYrOJIbHUKA. TeopeMa 0 COOTHOIIEHUIX MEKy CTOPOHAMHM M YIJIAMH ® AHAIM3MPOBATH TPEYTOJBHUKHU C PA3HBIMU JAHHBIMU,
(14 4.) TPEYroJIbHUKA U €€ CICACTBUA. IPOBOJIUTH HAOIOACHNUS, JIENIaTh BHIBOJIBI;
[Ipocrelinne HEpaBEHCTBA B TEOMETPHUH. ® (opmynupoBaTh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX
HepaseHnctBa TpeyroiapHuka. IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA;
HekoTtopsle cBOlCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. ® DpacIlO3HaBaTh HA TOTOBBIX YEPTEKAX Napbl PABHBIX
IIpu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. HPSMOYTOJIBHBIX TPEYrOJIbHUKOB (C yKa3aHHEM
CBolCTBO MeMaHbl MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. MIPU3HAKOB);
® CTPOUTH YEPTEXKHU, PEIIATD 3a4a4U C IIOMOILBIO
HAaxO0’KJICHUs PABHBIX NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB;
® [IPUMEHATH CBOMCTBO MEAUAHBI IIPSMOYTOJIBHOTO
TPEYrOJIbHUKA ITPU PEILIEHUN 33/1a4;
® 3HAKOMMTHCS C UICTOPUEH PA3BUTHS T€OMETPUH.
[ToBTOpEHME. [ToBTOpEeHMe u 0600611IeHNE OCHOBHBIX MOHATUH U METOJIOB Kypca penaTh 3aja4i Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHE CBSI3H
O06o06menue TE€OMETPHUH 7 Kilacca. MEXKy pa3JIMYHbIMU YacTSIMH Kypca.
3HaHUU U

ymeHui. (4 yaca)

8 kiace

(2 yaca B HeeJs110, BCero 68 yacon)
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HazBanmue

pasnena
(TeMbI)
Kypea OcHoBHOe coep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

(umciio

4acoB)
CooTHoteHus [Tepnenaukysip ¥ HaKJIOHHAsA. PaccTossHME OT TOUKH 10 TIPSIMOM. pacro3HaBaTh M H300paXkaTh HAa PUCYHKE MEPIICHIUKYIISP U
MEXIY Paccrosinre Mex 1y mapaiieibHbIMU MPSMbBIMHU. HAKJIOHHYIO, IIPOBE/ICHHBIE M3 TOYKHU K TIPSIMOI;
CTOpOHAMH U I'eomerpuueckoe mecto Touek (I'MT). CpaBHUBATh MX JIMHBI,
yrilaMu [TocTpoenue TpeyrojibHUKA MO TPEM IJIEMEHTaM. (bopMyIUpPOBaTh ONPEACTICHUS PACCTOSHUS OT TOUKH J10
TpEeYroJbHUKa MPSIMOU U PACCTOSIHUSI MEXY MapajlieIbHbIMU MPSIMBIMH,

(oxonuanwue). (9
4acoB)

WJUTIOCTPUPOBATH 3TU NOHSTHUS,
pelaTh 3aa4u Ha BBIYMCIIEHUE U J10Ka3aTeNIbCTBO,
CBSI3aHHbIE C COOTHOIIEHUSMHU MEXy CTOPOHAMH U YIJIaMU
TPEYroJIbHUKA, PACCTOSIHUEM MEXAY MapajuleIbHbIMU
IPSIMBIMU, PACCTOSIHUE OT TOUKH J10 MPSAMOIi;
MOJIETIMPOBATh YCIOBHE 33J]a4M C IOMOILIBIO YEPTEKA UIH
PHUCYHKA, IPOBOJST JOTOJHUTEIbHbIE IOCTPOEHHUS B XO/I€
peleHus;

OTNpeeNATh OMCCEKTPUCY yTrila U CepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTa
TOYEK;

pelaTbs OCHOBHBIE 3a/1a4i HA IOCTPOEHHUE TPEYTOJIbHUKOB
10 Pa3JIMYHbIM JIEMEHTAM;

3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUSI TEOMETPHUHU.

YeTsIpexyroyibH
uku. (24 4daca)

MHoOroyronsHuK. BeITyKIIbIII MHOTOYTOJIBHUK. YeThIPEXyrOJIbHUK.

[Tapamnenorpamm, ero npu3Haku U cBolcTBa. YacTHbIE cllydan
napajuieJIorpaMMoB (IIPSIMOYTOJILHUK, POMO, KBaApaT), UX
npU3HaKku U cBoiictBa. Tpaneuus. PaBHoOoKast ¥ MpsiMOYyToIbHAs
Tpaneuuun. Teopema Paneca.

VY aBoenue meauanbl. OceBast ¥ IEHTPaJIbHAasi CAMMETPHUH.

n300paxkaTh U Pacro3HaBaTh Ha YEPTEKax
YeThIPEXYTOJBbHUKH Pa3HBIX BUIOB U UX JJIEMEHTHI,
(bopMyIMpoBaTh OMpEENICHU: MTapaljiesiorpaMmma,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
paBHOOOKOI Tpanenuu, NpsiMOyroJIbHOM Tpamnenuu;
JIOKa3bIBaTh U UCII0JIb30BATh IIPU PEIICHUN 3a]a4
MPU3HAKU U CBOWCTBA: MapauIeIorpaMma,
IpsMOYTOJIbHUKA, poMOa, KBajiparta, Tpaneuuu,
PaBHOOOKOM Tparenuu, MpsMOYyroJIbHOW TpamneIuu;
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IIPOBOAMTH ITOCTPOCHMSI ¢ TOMOLIBIO LIUPKYJIS U TUHEHKU
C UCIIOJIb30BaHUE TEOPEMBI (hajieca;

IIPUMEHATHh METOJ yIBOCHUS MEINaHbl TPEYTOJIbHUKA DU
peLICHUH 3a/1a4;

IPUBOAUTH IPUMEpPHI (HUTYp, 00J1aAAI0LUX OCEBOH U
LIEHTPAJIbHOW CUMMETPUEH, a TAK)KE IIPUMEPBI OCEBON U
LEHTPaJIbHOW CUMMETPUH B OKpYXKaroleil 00CTaHOBKe;
CTPOUTH CUMMETPUYHBIE (PUTYDBI;

UCIOJIb30BaTh LIU(POBBIE pecypehl I UCCIETOBAHUS
CBOWCTB M3y4aeMbIX QUTYp;

3HAKOMHUTBCS C UICTOPUEN Pa3BUTHUS TEOMETPHUHU.

[Inomane.
Teopema
[Mudaropa. (13
4acoB)

[TonsiTue 06 00MIICH TEOPUH TUIOIIAIHN.

[Tomaas MHOTOYTOJIBHUKA, TTapajuieiorpaMma, TPEyroilbHHUKA,
TpareIyH.

OTHOIIEHUE TJIONIAJICH TPEYTOJLHUKOB C OOIIUM OCHOBAHUEM HJIH
00IIeH BHICOTOH.

Brruncnenue miuomaaei ciaokHbeIX GUryp depes pazoueHue Ha
9acTH U JIOCTPOCHHE.

[Tnomanu duryp Ha ker4yaroi dymare.

Teopema [Tudaropa, e€ 1oka3aTeNHCTBO U MPUMEHEHHE.

Ooparnas Teopema [Iugaropa.

(hopMHPOBATH MEPBUYHEIC MPEICTABICHUSIMH 00 00IIeH
TEOpHUH TUIOIIATU (MepHhI), POPMYITUPOBATH CBOMCTBA
TUTOILA/IH, BBISICHATH WX HATJISAHBIA CMBICIT;

BBIBOAMTH (hOPMYIIBI IIOLIA/IN NapajljiesiorpaMmma,
TPEYroJbHUKA, TPATIEIUH U3 (HOPMYJIBI TUIOMIAAN
psSIMOYTOJIbHUKA (KBajpaTta);

BBIYUCIIATH (Pa3IM4HBIMU CIIOcO0aMu) IIIOMIAb
TPEYroJbHUKA U IO MHOTOYTOJIBHBIX (QUTYP;
HaXOJUTh IJIOMAAN PUryp, U300pakEHHBIX Ha
KJIeTyaToil Oymare, UCIOJIb30BaTh pa30MEeHNE HAa YaCcTH U
JOCTPOCHUE;

pa3duparh IpUMEphl HCIOIb30BAHUS BCIIOMOTaTEeIbHON
TUTOIIAJIH [T PEIICHUS TEOMETPHUECKUX 3314,
OTMpasCh Ha JaHHbBIE YCIOBUS 33]1a4l, HAXOUTh
BO3MOKHOCTHU MPUMEHEHUSI HEOOXOAUMBIX (POopMyIT U
CBOWCTB ILIOLIA/IU, TPE0OPa30BBIBATH (POPMYIIBI;
BBIUUCIIATH TUIOMIA/INA PA3TMYHBIX MHOTOYTOJIEHBIX
uryp;

JI0Ka3bIBaTh TEOpEMY MHdaropa, UCTIOIb30BATh €€ B
MPAKTUYECKUX BBIYMCICHUSAX;

MPUMEHSTH MTOJTydeHHBIE 3HAHUS M YMEHHUS TIPU PEIICHUN
MIPAKTUYECKHX 33/1a4;

3HAaKOMUTbHCS C UCTOPUEH PA3BUTHSI FEOMETPHH.
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ITomoOusIe
TPEYTOJbHUKH.
(18 gacoB)

[IponoprrioHaIbHBIE OTPE3KH.

[Togo6ue TpeyroJbHUKOB, KOAPPHUIHUEHT 1M0100usI.

[Ipu3Haku mogo0us TPEYTOILHUKOB.

Cpensist TMHUS TPEYTrOJIbHUKOB.

[Ipumenenne momoOus mpu pemeHny 3a1a4. Teopema o Touke
nepeceUCHrs MCIMaH TPpCyroJbHUKaA.

[TponopuioHaNbHBIE OTPE3KU B MPSIMOYTOJILHOM TPEYTOJIbHUKE.

[TpakTHyeckne NpUI0KEeHUs TOAOOHS TPEYTOIbHUKOB.

OOBSCHSTH MOHITHE MPOMOPIIMOHATLHOCTH OTPE3KOB;
HCCIEA0BaTh BOMPOCHI O MPOMOPIUOHAIBHOCTA OTPE3KOB,
Ha KOTOPbIE OMCCEKTpHCA JICIUT CTOPOHY TPEYTOJIbHUKA,
MPUJISKAIIUM CTOPOHAM TPEYTOJIbHUKA;

(hopmynupoBaTh ONpeeICHUE TTOI00HBIX TPEYTOJILHUKOB;
HaXOIUTh HOI[O6HBI€ TprI‘OJIbHI/IKI/I Ha I'OTOBBIX
YepTekKax C yKa3aHUEM COOTBETCTBYIOUIUX MPHU3HAKOB
noao0us;

peliaTh 3a7a4i Ha MOJO00HBIE TPEYTOJIbHUKHU C IIOMOIIBIO
CaMOCTOSITEIILHOTO IMMOCTPOCHUSI UEPTEXKEH U
HAXO0X/ICHUS MOJI0OHBIX TPEYTOJIbHUKOB;
(hopMyJIIpPOBATh U JOKA3BIBATH TEOPEMY 00 OTHOIICHUHN
IoIIa/Iel OoJOOHBIX TPEYrOJIbHUKOB;

MIPOBOJIUTH JJOKA3aTENIbCTBA C UCIIOIb30BAHUEM
MIPU3HAKOB T0I00MS;

JOKa3bIBAThH TpI/I HpI/I3HaKa HOI[O6I/I$I TprrOHI)HI/IKOB;
HAXOWTh IJIOMIAN MOJA0OHBIX pUryp;

dhopmynupoBaTh onpeaeIeHUe CpeIHen JTUHUN
TPEYTOJIbHUKA;

HpOBOJII/ITI) J0Ka3aTeiIbCTBO TOI'0, YTO ME/IMaHbl
TPEYroJIbHUKA MEPECEKAIOTCS B OTHON TOUKE, U
HaXOOUTH CBA3b C HGHTpOM MacC, HAaXOJUTh OTHOIICHUCEC,
B KOTOPOM MEJIMaHBbI JAENATCS TOUYKON UX MepeceyeHus;
HCCIIEA0BATh BOMPOC O MPOTOPIUOHATBHBIX OTPE3Kax
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, PEIIATh
COOTBETCTBYIOIIHE 33a49H HA BHIYUCIICHHE;
paccMaTpuBaTh MPUMEHEHHE METOIa TIOI00MS B 3a/1a4ax
Ha MOCTPOEHUE;

O6T)$ICH$ITB, KaK MOXKHO HUCITIOJIb30BaTh CBOﬁCTBa
MO00HBIX TPEYTOJIHLHUKOB B U3MEPHUTEIBHBIX padoTax Ha
MECTHOCTH;

peniaTh TeOMETPUYECKUE 3a/1a4u U 33J]a4M U3 peaibHON
JKN3HU C UCIIOJIBb30BAHUECM HO)IO6HI)IX Tpeyl"OJ'II)HI/IKOB.
3HAKOMUTHCHA C I/ICTOpI/Ief/'I paBBI/ITI/ISI FGOMeTpI/II/I.
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[ToBTOpEHME,
o0o01mieHue u
CUCTeMAaTH3alIHs
3HaHU. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 7 U 8 KJIACCOB,
0000111EHNE 3HAHNUI.

peuiaTs 3aaa4r Ha ITIOBTOPCHUC, NJJIFOCTPHUPYIOIIUEC CBA3U
MCKAY pa3JIMYHbIMU 4aCTAMU KypcCa,

IIPUMCEHATH ITIOJYUCHHBIC 3HAHWS ITPU PCHICHUHA
MMPAKTUYCCKUX 3aaa4v.

9 kyacc
(2 yaca B HeeJI10, Bcero 68 yacoB)
HazBanue

pasziena

(Tembl)

Kypea OcHoBHOe coaep:xaHue OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4ar0IIMXCs

(umciio

4acoB)
[Tono6ubIe CuHyc, KOCUHYC, TAHT'€HC OCTPOTO YTIiia MPSIMOYTOJILHOTO (bopMyInHUpoOBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
TPEYTrOJAbHUKHU TpeyroiabHuka. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. (GyYHKIUI OCTPOro yria, IpoBEpSATh X KOPPEKTHOCTD;

(oxonuanue). (6
4acoB)

Tpuronomerpuyeckue GyHKIMH YTIIOB 30, 45° u 60°.

BBIBOJMTH TPUTOHOMETPUYECKHE COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE;

MCCJIE0BATh COOTHOIIEHUS MEXly CTOPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIiIaMu B 45° u 45°;
30° u 60°;

MCIO0JIb30BaTh ()OPMYJIbI PUBECHUS U OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO ISl HAXO0XKICHUS
COOTHOILEHUHN MEXy TPUTOHOMETPUUECKUMU
(GYHKLIHSMEU pa3IMYHBIX OCTPBIX YTJIOB;

MIPUMEHSITH MTOJIyY€HHbIE 3HAHUSI U YMEHHUSI TIPU PELIeHUH
IIPAKTUYECKUX 3a7ay;

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUSI TEOMETPHUH.

OxpyxHOCTb. (18
94acoB)

B3anmMHoe pacnionoxkeHune okpykHocTH U npsiMoil. KacarenbHas u
CeKyIlas K OKPYKHOCTH.

Brnucannble v IeHTpaIbHBIE YIIIBI, YTOJ MEXAY KacaTellbHOU U
XOPJIOH.

Vbl MeXAy XOpJaMu U CEKYIIMHU.

Teopema o mpou3BeIeHUN OTPEIKOB XOPJI, TEOPEMBI O
MIPOU3BEJICHUU OTPE3KOB CEKYIIUX, TEOPEMa O KBaJpaTe

(bopMyIHUpOBaTh OMPECIICHUS: OKPYKHOCTH, XOP/HI,
JMaMeTpa M KacaTeIbHON K OKPY>KHOCTH; U3y4daTh UX
CBOMCTBA, MPU3HAKHU, CTPOUTDH YEPTEKU;

(GhopMyTUPOBATh M TI0KA3bIBATh TEOPEMBI: O CBOWCTBE
KacaTelbHOM, O TPU3HAKE KacaTelbHOM, 00 0Tpe3Kax
KacaTeJIbHOM, MPOBEICHHBIX U3 OJTHOW TOYKH;
(bopMynHMpOBaTH MOHATHS TYyT'H OKPY>KHOCTH U TPayCHOU
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KacaTeJIbHOMH.

buccekTpuca u cepeIMHHBIN NEPIEHAUKYJIISAP KaK T€OMETPUUYECKUE
MecTa TOYEK.

OKpyXHOCTb, BIICaHHAs B yroj. BrimcanHas u onucanHas
OKPYKHOCTH TPEYTOJIbHHKA.

Brnircannbie 1 onMCaHHbBIE YETHIPEXYTOJIBHUKH.

MEpBI IyTH OKPYKHOCTH;

(bopMyIHpOBaTh ONPEEIICHUS LIEHTPATBHOTO U
BIIMCAHHOIO YIJIa;

pacrio3HaBaTh Ha YepTeXax U U300pakaTh HEHTPAIbHBIC U
BIIMCAHHBIE YTJIbI,

(dbopMyIHpOBaThH M OKa3bIBaTh TEOPEMBI O BIIUCAHHOM
yrie, 00 oTpe3Kax IepeceKaroIuxcs Xop;
(dbopMyIHpOBaThH M JOKA3bIBATh CICICTBHS U3 TEOPEMBI O
BIICAHHOM YTIIE;

UCIIOJIB30BAaTh METO I'MT JUIs JI0Ka3aTeIbCTBA TEOPEM O
nepeceuyeHnH OMCCEKTPHC YIIIOB TPEYroidbHUKA U
CEpPEAUHHBIX IIEPIICHAUKYIISIPOB K CTOPOHAM TPEYIrOJIbHUKA,
(bopMynMpOBaTh OIIpeeIIEHUE OKPY>KHOCTH, BIMCAHHOW B
MHOI'OYTOJIbHUK, H OKPY’KHOCTH, OIIMCAHHOU OKOJIO
MHOI'OYTOJIbHUKA,;

(bopMyIHpOBATH M TOKAa3bIBaTh TEOPEMBI: 00 OKPYKHOCTH,
BITMCAHHOM B TPEYroJbHUK, 00 OKPYKHOCTH, OITMCAHHON
OKOJIO TPEYTOJIbHUKA, O CBOMCTBAX CTOPOH OIMCAHHOIO
YEeTBIPEXYTOJIBHUKA, O CBOMCTBE YIJIOB BIIMCAHHOTO
YEeTBIPEXYTOJIbHUKA;

UCCIIEI0BaTh, B TOM YHCIIE C IOMOUIbIO IU(PPOBBIX
peCcypcoB, BIIMCAHHBIE U OIUCAHHBIC YETBIPEX YT OJIbHUKH,
BBIBOJUTH UX CBOWCTBA U IIPU3HAKY;

MIPUMEHATH I1OJYYCHHBIC 3HAHUA U YMEHHUS IIPU PELLICHUU
MIPaKTUYECKUX 3a]a4;

3HAKOMUTBCS C UCTOPHUEN Pa3BUTHUSI TEOMETPUMN.

Bekropsl. (16
94acoB)

[Tonsarue Bexktopa. J[nuHa (Moaynb) BeKTOpa. PaBeHCTBO
BEKTOpPOB. OTKIIaIpIBaHNE BEKTOpA OT JaHHOM TOYKH. ClI0KEeHnE U
BBIYUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
[IpuMeHeHne BEKTOPOB K pemeHuto 3aaa4d. CpeHsst JINHAS
TpameuuH.

(bopMyIHpOBaTH ONPEENICHUS U WITIOCTPUPOBATh MOHATHUS
BEKTOPA, €ro JJIMHBI (MOJYJIs1), COHAIIPABIEHHBIX U
MIPOTHBOIOJIOXKHO HAlPaBJIEHHBIX BEKTOPOB,
KOJIJTMHEAPHBIX M PaBHBIX BEKTOPOB, HYJIEBOTO BEKTOPA;
UCIOJIb30BaTh BEKTOPHI KaK HAIPaBICHHBIE OTPE3KH,
HCCIJIEIOBATh T€OMETPUUECKH (ITepeMeleHne) u
¢busnueckuii (cuiia) CMBICIIBI BEKTOPOB;

1300pakaTh BEKTOPHI 3aJaHHOM JTMHBI, 33JJAHHOT'O
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HaIpaBIlIeHUs1, U300paKkal0T COHANpPaBICHHbIE,
MIPOTUBOIIOJIOKHO HANPaBJICHHbIC, KOJUTMHEAPHbBIE U
paBHBIE BEKTOPHI;

3HATh OINPEACIICHUS] CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOpa Ha YMCIIO; UCCIIEI0BATh, B TOM YHUCIIE
C TIOMOIIBIO MU(PPOBBIX PECYPCOB, TEOMETPUICCKUI U
(U3UYECKUI CMBICIIBI ATHX OTIEPAIIHIA;
(bopMyITHUpOBaTh U JOKA3bIBATH C TIOMOIIBIO BEKTOPOB
TEOpEMY O CpeIHeH TUHUH TparelnH;

pelaTh 3aa4y Ha JI0Ka3aTeIbCTBO U IOCTPOEHUE,
UCIIOJIB3YS U3YUEHHBIE YTBEPKIACHUS U MTPABUIIA;
3HAKOMUTBCS C UCTOPUEH Pa3BUTHSI TEOMETPUH.

Meton
KoopauHart. (22
yaca)

PasnoxxeHue BekTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunarts! BexTopa.

CBsi3p MeX 1y KOOpAMHATAMU BEKTOpa M KOOPAMHATAMU €ro KOHIA
U HayaJja.

[Ipocreiimue 3a1aun B KOOpAMHATAX.

YpaBHEHHE OKPYKHOCTH U ITPSMOM.

B3aumHoe pacnonoxeHue ByX  OokpyxkHocted. Kacanue
okpykHOCTel. OO1I1e KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

Meroa KOOpAMHAT MPU PELIIEHHWH TEOMETPUYECKUX 3ajJau.
Hcnonp30BaHre MeTOJa KOOPAUHAT B MPAKTHUECKUX 3a7a4ax.

packiaabIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

OOBSICHATH Y UJUTIOCTPUPOBATH MOHATHS IPSIMOYTOJIbHOM
CHUCTEMBI KOOPJAMHAT, KOOPJANHAT TOYKH, KOOPAUHATHBIX
BEKTOPOB U KOOPJIMHAT BEKTOPA;

pemars 3aa4M Ha IEHCTBHS C BEKTOPAMH B KOOPMHATAX;
BBIBOJMTD U MIPUMEHATH MPH pEeIIeHUH 3a]1a4 (OpMYIIbl
KOOPJIHMHAT CEPEANHBI OTPE3KA, PACCTOSIHUS MEXKTY ABYMS
TOYKaMH, JUIMHBI BEKTOPA;

BBIBOJUTH YPABHEHHE NPSIMON U OKPYKHOCTH;

BBIJICIIATH IOJHBIN KBAaApaT JJIs HaXO0KICHU LIEHTpa U
pannyca OKpY>KHOCTH IO €€ YPaBHEHHUIO;

peuaTh 3a1a4i Ha HAX0XKACHHUE TOYEK MepeceUeHUs
MPSMBIX U OKPY’KHOCTEN C IOMOIIBIO METOIa KOOPINHAT;
UCIIOJIb30BaTh CBOMCTBA YIJIOBOr0 KO PHUIIMEHTa
MPSAMOM IIPH PELICHUU 3a/]1a4, JJIsl ONPEACICHUS
PacCIIOJIOKEHUS MIPSIMOM;

HCCJIEIOBAaTh, B TOM YHUCJIE C TIOMOIIbIO IIU(PPOBBIX
peCypcoB, Cilydau B3aUMHOI'O PACIIOIOKEHUS ABYX
OKPY’KHOCTEH;

peuiars 3aa4M, CBsI3aHHbIE C IIOCTPOCHUEM OKPYKHOCTEN
Y KacaTeJIbHBIX K HUM;
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MIPUMEHATHh KOOPAWHATHI IPU PELIEHUU T€OMETPUUYECKUX
Y MPaKTUYECKUX 3aJ1a4, 17151 TOCTPOCHUS MAaTEMAaTUUYECKUX
MojieJIell peasbHbIX 3a/1a4 («METO KOOPAUHATY);
MOJIb30BATHCA VISl TOCTPOCHUS U UCCIIEI0BAHUM

1M (POBBIMU pecypcamu;

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUSI TECOMETPUHU.

[ToBTOpEHME,
o0o01mieHue u
CUCTeMAaTU3aIIHs
3HaHUH. (4 yaca)

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB KYpCOB 8 U 9 KJIacCOB,
000011IEHNE 3HAHUIA.

pfaTth 3aja4r Ha IIOBTOPCHUE, HIIJIFOCTPUPYIOLIUE CBA3HU
MCKAY pa3JIMYHbIMU 4aCTIAMU KypcCa,

MMPUMCHATH ITOJIYUCHHBIC 3HAaHUS ITPU PCIICHHUN
MMPAKTUYCCKUX 3aaa4.

10 kaacce

(2 yaca B HeeJ10, Bcero 68 yacoB)

Ha3Banue
pasaena
(Tembl)
Kypca
(qucio
4aCcOB)

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/BI AeSITeIbHOCTH 00y4aI0IIMXCH
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CooTHolIeHus
MEXIY
CTOPOHAaMU U
yriaiamu
TPEYroJbHUKA.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB. (24
yaca)

OrnpezesieHne TPUTOHOMETPUIECKUX (PYHKIIUNA YTIIOB OT 0° 1o
180°. Kocuuyc 1 cHHYC mpsiMoro i Tymoro yria. Teopema
KocuHycoB. (O000mEHHAs) TeOpeMa CHHYCOB (C paanycoM
OMMUCaHHOW OKpYyXHOCTH). HaxokeHue JJIMH CTOPOH U BETUYUH
YIJI0B TPEYrodbHUKOB. DopMyria IIomaan TPEyrojJbHUKa Yepes
JIBE€ CTOPOHBI U yroJl Mexay HuUMu. PopMyiia miomaim
YeTBIPEXYTOJIbHUKA YePe3 ero TUaroHalIu U yrojl MeX1y HUMH.
[TpakTHueckoe NpUMEHEHNE JOKAa3aHHBIX TEOPEM.

CkanspHoe mpou3BeiIeHue BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XAECHUS JUIMH U YIJIOB.

Pemenue 3a1a4 ¢ moMoIIbI0 BEKTOPOB.

[IpumeneHre BEKTOPOB ISl pEIICHUs 3a/1a4 KHHEMATHKU 1
MEXaHUKH.

bopMyIUpoOBaTh OMPEEICHUS TPUTOHOMETPUUECKUX
(GYHKIUH TYIBIX U MPSMBIX yIJIOB;

BBIBOJIUTH TEOPEMY KOCMHYCOB M TEOPEMY CHHYCOB (C
pasinycoM ONMCAHHON OKPYKHOCTH);

pelaTh TPEeyroJbHUKHY;

pelaTh IPaKTUYECKUE 3aJa4l, CBOASALIUECS K
HAXO0XJICHUIO Pa3IMYHBIX JIEMEHTOB TPEYrOJbHUKA;
HCII0JIb30BaTh CKAJISIPHOE MPOU3BEECHUE BEKTOPOB,
BBIBOJIUTH €TI0 OCHOBHBIE CBOICTBA,

BBIUUCIISTH CYMMY, Pa3HOCTb U CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOPJIMHATAX;

IPUMEHSTH CKAJIIPHOE POU3BEICHUE JIUIS1 HAX0KICHUS
JUTMH U YTJIOB;

MIPUMEHATH BEKTOPHI JJI PEIICHUS 3a]1a4 KWHEMAaTUKH 1
MEXaHHKH.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHUS TEOMETPUH.

IIpaBunbHBIE
MHOT'OYTOJIbHUKH.
JnnHa
OKPYKHOCTH

U IUIOLIAJb KpyTa.
(20 gacoB)

[TpaBuIbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHUE X 3JIEMEHTOB.
OKpy’KHOCTb, OIMCAHHAS OKOJIO MPAaBUIBHOIO MHOTOYT'OJIbHUKA.
OKpyXHOCTb, BIUCAHHAs B IPaBUJIbHBIA MHOTOYT'OJIbHHUK.
[TocTpoeHne nmpaBUIIBHBIX MHOTOYT'OJIbHUKOB.

Yucno © v JyIMHA OKPYKHOCTH. J{JIMHA OKPYKXHOCTH U 1yTH
okpyxHocTH. [Imomanas Kkpyra u ero 31eMeHTOB (CEKTopa U
cerMeHTa). Boruncienue miomaneit Guryp, BKIOYAOIUX
AIIEMEHTHI KpyTa.

dbopMynupoBaTh OMpeesieHne MPABUIBHBIX
MHOTOYTOJTbHUKOB, HAXOJIUTh X JJICMEHTHI,
MOJIb30BATHCS TOHITUEM JUIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C TIOMOIIIBIO MPAaBUILHBIX MHOT'OYTOJIBHHKOB,
OTIPEENATh YUCIIO T, IIUHY AYTH U PaUaHHYIO MEpY
yria;

peliaTh 3aa4i Ha TOCTPOCHUE PABUIBHBIX
MHOTOYTOJTLHUKOB, B TOM YHCJIE C TIOMOIIBIO ITU(POBBIX
pecypcos;

OTIpEeNeNSITh TUIOIIAb KPyTa,

BBIBOJIUTH (DOPMYIIBI (B TPaIyCHOM U paiiaHHOM Mepe)
JUTSL JUTAH YT, TUIONIAeH CEKTOPOB U CETMEHTOB;
BBIYUCIIATH IIOIMAIN (PUTYP, BKIIOYAOIINX JIEMEHTHI
OKPY>KHOCTH (Kpyra);

HAXOJUTh IJIOMIAJH B 3a/1a4aX PeaabHOU KU3HU;
3HAKOMHTHCS C HCTOPHEH Pa3BUTHS T€OMETPHUH.
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JBrxeHus
MIJIOCKOCTH. (8
4acoB)

[TonsiTue o nBMX)EeHUM TIOCKOCTH. [TapaienbHblil nepeHoc,
oBOPOT U cuMMeTpusi. Ocu u 11eHTpsl cuMMeTpuu. [Ipocreiinue
MIPUMEHEHHUSI IBFOKCHHUI B PEIICHUY 3a]1a4.

pa3duparb IpUMEPbI, WILTIOCTPUPYIOIUE TOHATHS
JIBUKEHHSI, LICHTPOB U OCEH CUMMETPUH;

(bopMynHMpOBaTh OIIPEEIICHUS apauIeIbHOIO IEPEHOCA,
MOBOPOTA U OCEBOM CUMMETPHUH; BBIBOAUTDH UX CBOWCTBA,
HaXOJUTb HENOABM)KHBIE TOUKH;

HAXOJUTh LIEHTPHI U OCH CUMMETPUI mpocTelmux Guryp;
IIPUMEHATH NapaJUIeIbHBIA IEPEHOC U CHMMETPHIO IIPH
pELICHHH T€OMETPHUECKUX 3a/1a4 (pa3douparb MpUMeEphbI);
MCII0JIb30BAaTh AJIs HOCTPOEHUS U UCCIEA0BAHNN

M (pOBbIE PECYPCHI.

IToBTOpEHUE,
0000111eHNE,
cucTeMaTu3alus
3HAHUM.

(16 gacoB)

[loBTOpeHue OCHOBHBIX NOHATHH U METOJOB KypcoB 7—9
KJIaccoB, 00oOmIeHne W cucremarm3anus 3HaHui. [Ipocreiimme
reomerpuueckue  Qurypsl M ux  cBoictBa. M3mepeHue
reoMeTpUYeCKuX BenuuuH. TpeyronpHuku. IlapannenbHble u
NIEPIECHIUKYJISIPHBIE psIMBIE. OKpy>KHOCTb U KpYT.
I'eomerpuueckne nocTpoeHus. YIibl B OKPYKHOCTU. BrimcaHHble
U OIUCaHHBIE OKPYKHOCTHM MHOrOyroibHUKoOB. Ilpsmas wu
OKPYXHOCTh. YUeThIpéXyronbHUKU. BrucaHHble U oOnucaHHbIE
YETBIPEXYTOJIbHUKH. Teopema [Tugaropa U Hayaja
TpuroHoMmerpuu. Pemienue oOmmx TpeyroiabHUKOB. IIpaBuibHBIE
MHOroyronsHuKu. [IpeoOpa3oBaHuss MIOCKOCTH. JIBHXKEHHS.
[Tonobue. Cummerpus. Ilmomans. Beiunciaenue momazaei.
[Tnomaaun mnonoOHbIX Quryp. JlexkapToBsl KOOpAMHATHI Ha
IUIOCKOCTU. BEKTOPBI Ha INIOCKOCTH.

OIIEpUPOBATH NOHATUAMMU: (UTYpa, TOUKA, IpsAMas, yrol,
MHOT'OYTI'OJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUM
TPEYrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYrOJIbHUK, MEINAHA,
OHCCEeKTpUCa U BBICOTA TPEYTOJIbHHUKA, 1aPALIEIOrPaMM,
pPOMO, IPSIMOYTOJIbHUK, KBAaJPaT, TPaNeLus; OKPYKHOCTb,
KacaTelbHasl; paBEeHCTBO U 11oo0ue ¢uryp,
TPEYrOJIbHUKOB; apauIEIbHOCTD U MEPIEHANKYIIPHOCTD
MPSIMBIX, YTOJI MEXAY IPSIMBIMU, CHMMETPHS
OTHOCHUTEJIBHO TOUKH U NPSMOM; JUIMHA, PACCTOSTHUE,
BEJIMYMHA YIJIa, IUIOIIA/b, IEPUMETD;

UCIMOJIb30BaTh (POPMYJIBI: IEPUMETPA U MJIOLIA I
MHOT'OYTOJIbHUKOB, JUUTMHBI OKPY>KHOCTHU U IIJIOIIAIN
Kpyra, 00bEMa IpsSMOYTOJIBHOTO Napajulesenunesna;
ONEPHUPOBATH MOHATUAMHU: NIPIMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, BEKTOP; UCIIOIb30BATh OTU MOHATUSA JJIs
IIPEACTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE
U3 APYruX y4eOHBIX PEIMETOB;

pemars 3aa4 Ha IOBTOPEHUE OCHOBHBIX MOHATHH,
WJUTIOCTPALIMIO CBSI3€H MEXY pPa3IMYHbIMU YaCTAMU
Kypca,

BBIOMPATh METOJI JJIS pEIICHUs 33/1a4H;

pemars 3aja4y U3 NOBCEAHEBHOMN )KU3HU.

81




IMPUMEPHAS PABOYAS ITPOI'PAMMA 11O YYEBHOMY KYPCY
«BEPOATHOCTB U CTATUCTHUKA»

Conepxanue yue0HOro kypca «BeposiTHOCTb M CTATHCTHKA»

8 kiacc

[IpeacraBienue JaHHBIX B BUJIE TaOJIHII, AUArpaMM, rpaukoB. 3aroIHEHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmarm u3
JTUarpaMM H TaOJIHII, UCTIONh30BAHNE U UHTEPIPETANNS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHEEe apHU(PMETHUECKOoe, MeIuaHa, pa3max,
HanOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4YallHOM U3MEHYUBOCTH.

Cny4aiiHblil SKCEPUMEHT (ONBIT) U ClIy4dailHOe coObITHE. BeposaTHocTh u
gacToTa. PoJsib MaJIOBEPOSITHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIC
u B oO1iectBe. MoHeTa 1 UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenensb BepmnHbl. Yucio pédep U cymMmapHas
creneHb BepiuH. [IpencraBnenue o csizHoctu rpada. lemu n nuxnsl. [yt B
rpadax. O6xon rpada (vinepoB myth). [IpencraBieHue 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3amau ¢ momolisto rpados.

9 kJacc

[Ipencrapienue faHHBIX B BUJI€ TaOuIl, quarpamm, rpadukoB. MHOXECTBO,
AJIEMEHT  MHOXKECTBa, MOJMHOXecTBO. Omepaluu  HaJl  MHOXECTBaMHU:
oObenUuHEHUE, TepecedeHue, jgonojHeHue. CBoilicTBa  omepanuid  Haj
MHOXECTBaMU:  TEPEMECTUTEIBHOE,  COYETaTeIbHOE,  PACHPEACIUTEIBHOE,
BKJItOUeHUs. Vcnosib3oBaHWe TpaduuecKoro MpeaCTaBICHUS MHOMXKECTB st
OMUCAHUS PeaJIbHBIX MPOILIECCOB U SIBIICHUM, PU PEIICHUU 3a/a4.

N3mepenne paccenBaHusi TaHHBIX. [[ucriepcusi U cTaHAAPTHOE OTKJIOHEHHE
YHUCJIOBBIX HA00OPOB. JlnarpaMma pacceuBaHus.

DOneMeHTapHble COObITUSL ciy4daiiHOro ombita. CiydaiiHeie COOBITHA.
BepositHoctrt  coObITuii.  OnbBITBI ¢ PAaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMU
coObITusiMu. CiryyaiiHblii BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolcTBa [€pEBBEB: E€IUHCTBEHHOCTb IIyTH, CYLIECTBOBaHUE
BUCSYEH BEPIIMHBI, CBSI3b MEXKAY YHUCIOM BEpIIMH M uucioM peodep. [IpaBuiio
yMHOXeHUsl. Pelienne 3amad ¢ momMonisio rpado. [IpoTHBONONI0KHBIE COOBITHS.
Huarpamma Oiinepa. OObeauHeHHe W TepeceueHue coObiTuil. HecoBmecTHBIE
coObIThsi. DopMyIia CIOKEHUS BEPOATHOCTEHN. Y ClIOBHAs BEpOSATHOCTH. [IpaBuiio
ymHOxkeHusl. HezaBucumbie coObiTusi. I[lpencraBieHue sKcneprMEHTa B BHJEC
nepeBa. PereHue 3amauy Ha HaxXOXKJICHHE BEPOSTHOCTEM C IOMOIIBIO JepeBa
CJIy4allHOTO 3KCIIEpUMEHTA, AnarpaMm Jujepa.

10 kaacc
[IpeacraBnenrie maHHBIX B BUAE TaOmuI, JuarpamMm, rpaduKoB,
WHTEpHIpeTanus JaHHBIX. UTeHne u nmoctpoeHue Tabiauil, nuarpamm, rpaukoB 1o
pCaJIbHbIM JaHHBIM.



[Tepebop BapuantoB. IlepectanoBku u (daktopuan. CodeTaHUs U UYUCIIO
coyertanuil. TpeyrompHuk Ilackama. Pemenue 3amady ¢ UCHOJIb30BAHUEM
KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTb. CiydallHbIN BBIOOp TOYKHM U3 (DUTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanne. Ycnex m Heygada. Cepusi MCOBITAHWM JO NEPBOTO yCIEXa.
Cepust ucnbiTanuit bepHymm. BeposTHOCTH cOOBITUH B CEpPUM UCHBITAHUM
bepnymm.

CnydaiiHasg BeJIMYMHA U paclpeiesieHue BeposiTHOCTed. MareMarudeckoe
OXHuJaHue W jaucnepcus. lIpumepsl MaTEMAaTHYECKOTO  OXKUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaremMaTudeckoe OXUIAAHUE U
JUCIIEPCHST  CIyYaliHOM BEJIIMYMHBI «YHUCIO YCIEXOB B CEPUU HCIBITAaHUU
bepnymnmy.

[Tonsitue o 3akoHe OoJblIUX yucen. M3MepeHne BeposTHOCTE ¢ MOMOUIBIO
yacToT. Posib 1 3HaUeHME 3aKOHa OOJIBIINX YUCEN B MPUPOJIEC U OOIIECTBE.

I[lnanupyemble mnpeaMeTHbIe Pe3yJbTaThbl OCBOEHHUSI Y4eOHOro Kypca
«BeposSITHOCTH M CTATUCTUKA
8 kiace
° YUTaTh MHGOPMAIIHIO, TPEICTABICHHYIO B TaOIUIIAX, HA IUarpaMMax;
MIPEACTABIIATh JAaHHBIC B BUIE TaONWI, CTPOUTH JUArPaMMBI (CTOJIOMKOBEHIE
(cTosibyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUM;

° ONKCHIBATH M WHTEPHPETUPOBATh PEAIbHBIE YHUCIOBBIE JIAHHBIE,
Ipe/ICTaBIICHHbIE B TA0JIMIIAaX, HA TMarpaMmax, rpadukax;
° UCITI0JIb30BaTh TSt ONHMCAHUS  JAHHBIX CTaTUCTUYECKHUE

XapaKTEePUCTUKU: CcpeaHee apudmeTudeckoe, MeAuaHa, HauOoJbpliee U
HaVMEHbIIEE 3HAYCHHUS, pa3Max;

° VMETh IPEICTABICHUE O CIy4alHOW HM3MEHYMBOCTU Ha NIPUMEpPaAX
11eH, ((U3NYECKUX BETUYNH, aHTPOIIOMETPUUECKUX TAHHBIX; UMETh MPEJCTaBICHUE
O CTaTUCTUYECKON YCTOMYMBOCTH.

9 kiace

° U3BJIEKaTh M MpPeoOpa3oBbIBaTh HMH(OpPMAIIMIO, MPEICTAaBICHHYIO B
BUJIe TaOIML, AuarpaMMm, rpaukoB; NpPEACTaBIATH JaHHbIE B BHUAE TaOJuI,
JUarpaMm, rpaukos;

° ONMKCHIBATh JIAaHHBIE C TIOMOILIBIO CTATUCTHYECKHX [MOKA3aTEJIC:
CpPEIHUX 3HAYEHUW W Mep pacceuBaHus (pa3Max, AMCHEPCHS U CTaHAAPTHOE
OTKJIOHEHUE);

° HAXOJIUTh YAaCTOTbl YUCJIOBBIX 3HAYEHUW M YACTOTHI COOBITHIL, B TOM
YHUCJIe 10 pe3yJibTaTaM U3MEPEHUI 1 HaOII0ICHU;

° HaXOAWTh BEPOSTHOCTH CIy4YailHBIX COOBITHM B OMbITax, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMI, B TOM UHCJIE€ B OIbITaX C
PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU;

° UCIONIb30BaTh  IpadUyecKue  MOJENIHU:  JEPEeBO  CIIy4ailHOro
HKCIIEPUMEHTA, AUarpaMMbl JUJIepa, YUCIOBas MpsMas;
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° ONEPUPOBATh MOHSATUSIMU: MHOKECTBO, MOJIMHOKECTBO; BBIMIOJHSTH
omepalMyd HaJ MHOXECTBaMHU: OOBEJUHEHUE, TIepeceueHre, JAONOTHEHHUE;
MIEPEUUCIIATH 3JIEMEHThI MHOXKECTB; IPUMEHSATh CBOMCTBA MHOXECTB;

° UCIIOJIb30BaTh Tpaduueckoe MpeCTaBICHUE MHOXXECTB U CBS3eH
MEXIy HUMHU JJIS OMHCAHUSl MPOLECCOB U SIBJICHHUM, B TOM YHWCJE MPU PELICHUU
3aJla4y U3 APYyruxX y4eOHbIX MPEAMETOB U KYPCOB.

10 kaacc
° W3BJICKaTh W TPeoOpa3oBhIBaTh WH(MOPMAIUIO, TPEICTABICHHYIO B
pa3TUYHBIX MCTOYHUKAX B BHJE TAOJMHWIl, IuUarpamm, TpaduKoB; MpPEICTaBIATH
JaHHBIC B BUC TaOJIUI, TUarpamMm, rpaduKoB;

L] pemars 3aga4ru OpraHrM30BaHHbBIM HCpC60pOM BApUAHTOB, a4 TAKXKC C
HCIIOJIB30BaHHUECM KOM6I/IHaT0pHBIX IIpaBuJI 1 MCTOI OB,

® HCIIOJIB30BATh  OIIMCATCIIBHBIC  XAPAKTCPUCTUKU JII  MACCHUBOB
YUCJIOBLIX JAHHBIX, B TOM YHCJIC CPCIHHUC 3HAYCHUA U MCPBI PACCCUBAHMA;

® HaXOANUTb YaCTOTbI 3HAUYEHUH M YaCTOThI CO6I>ITI/IH, B TOM YHCIIC
IIOJIB3YACh PC3yJIbTaTaMU HpOBGI[éHHBIX I/IBMepeHHﬁ )51 H&6JIIO,I[€HHﬁ;

L HaXOJIUTb BEPOATHOCTH CJ'Iy‘-IaI‘/JIHBIX COOBITHI B HN3YUYCHHBLIX OIIbITAaX, B

TOM YHCJIE€ B ONBITaX C PAaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX
UCIIBITAaHUM J10 TIEPBOTO yCIieXa, B CEpUAX UCTIbITaHui bepHysuu;

o MMETh IPEACTABICHUE O CIIyYalHOW BEJIMYMHE U O PaCHpElCICHUN
BEPOSTHOCTEW;
° UMETh MPEJCTABIECHUE O 3aKOHE OOJIBIIUX YUCET KaK O MPOSIBICHUU

3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJBIINX YKCEI B
IpPUPOAE U OOIIECTBE.

CrnennanbHble IpeAMeTHbIE Pe3yJabTaThI:

° BIIAJICHUE 3PUTEIHLHO-OCS3aTEIbHBIM CIIOCOOOM O00CIENOBaHUS U
BOCIIPUSTUS  IBETHBIX (MJIM  KOHTPACTHBIX, UYEPHO-0EBIX)  pebeHBIX
U300pKEHUI TPEIMETOB, KOHTYPHBIX H300paXKEHU TeOMeTpudecKux (Gpuryp u
T.I.

° YMEHHME BBINOJHATH NPU TMOMOUIM YEPTEKHBIX HHCTPYMEHTOB
reOMETPUYECKUE TTOCTPOEHUSI, TOCTPpOeHUE TpadUKOB (PYHKIUHN, AUArpaMM U T.II.

° YyMEHUE YWTaTh I[BETHbIE (WM KOHTPACTHBIE, YEPHO-OEIbIC)
penbedHbie rpaduKH 3JIEMEHTAPHBIX PYHKIUNA HA KOOPJIAMHATHOMN MIOCKOCTH.

° BJIQJICHWE TIpaBWJIAMH 3alUCH  MaTeMaTH4ecknx GopMyl U
CTHECIMATFHBIX 3HAKOB.

° BJIaJICHUE TIpUEeMaMH TIPeoOpa30BaHusl MAaTEMAaTHUECKUX BBIPAKEHUH.
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TeMmaTH4yeckoe INIAaHUPOBAaHMUE 11O y‘l€6HOMy KYpcCY «BepOSITHOCTL H CTATUCTHKA»

8 kiacce
(1 yac B Hene10, 34 yaca)
HaszBanue
pa3aena
(TeMbi) OcHoBHOe coep:xkaHue OcHoOBHbBIE BU/BI 1eSITeIbHOCTH 00y4aI0IMXCs
(umncy10 Yacon)
[IpencraBnenne |[IpeacraBieHue NaHHBIX B BHJE TAONWI], AWArpaMm, TpapuKoOB. OCBamBaTh CIOCOOBI MPEJICTABICHUS CTATUCTUYECKUX

JnaHHbIX. (7 4.)

3amonHeHue  TaOaML, 4YTEHHWE U IHOCTPOCHHME  JHarpamm
(cTonmOMKOBBIX (CTOJNIOYATHIX) M KPYroBbiX). YUTeHume rpadukos
peanbHbIX INpoueccoB. M3Bineuenne nHpopMmanuu U3 auarpamMm U
Ta0JIML, UCIONb30BaHUE U UHTEpIpeTanus JaHHbIX. [IpakTuueckas
pabota «Tabauupsy. [Ipaktuueckas padbota «/{uarpammbi».

MaHHBIX M YHMCIOBBIX MAacCCHBOB C ITOMOILBIO TaOIUI H
JIMarpaMM C MCIHOJIb30BAHUEM AaKTYaJbHBIX M BaKHBIX
JNaHHBIX  (Aemorpaduyeckue AaHHBIC, IPOU3BOJICTBO
MIPOMBIIUIEHHON U CEJIbCKOXO3SMCTBEHHON MPOMYKIIUH,
0011IeCTBEHHBIC U TIPUPOIHBIC SIBJICHUS );

M3y4aTh METOJbI pa0OTHI C TAOMYHBIMH U TpaQUIECKUMU
MPEACTABICHUAMHU JAHHBIX B XOJE IMPAKTUYECKUX PadboT
(cocTaBieHre TA0NMMII W TOCTPOCHHUE  JATPAMM
OTPaHUYEHHO).

OnucarenpHas
cratuctuka. (8

q.)

OmnmucarenbHasi CTaTUCTUKA: CpefHee apu(METHYECKOe, MEJHMaHa,
pa3max, HauOoJsiblllee M HaUMEHbllee 3HAYEeHUs Habopa YHMCIOBBIX
naHHbIX. lIpumepsr ciydaiiHONM w3MeHuuBOCTH. [IpakTHueckas
pabota «CpenHue 3HaUCHUS.

OcBaMBaTh MOHATHUA: YUCIOBOI HAbOp, Mepa LIEHTpaIbHOU
TeHJACHIMU (Mepa I1EeHTpa), B TOM UHUCIE CpeaHee
apudmernyeckoe, MeaMaHa;

ONHUCBHIBATH  CTATUCTMYECKHE JaHHbIE C  IOMOILBIO
CpeaHero apu(METHUECKOTO U MeIMaHbl; pelIaTh 3a1a4H,
M3y4aTh CBOIMCTBA CPEAHMX B XOJI€ MPAKTUYECKUX PabOT
OCBauBaThb TIIOHATUA: HanOOJIbIIIEE n HauMCHbBIICC
3HA4YEHUs YUCIOBOTO MAaCCHUBA, pa3Max;

pa6OTaTB C HE3HAKOMBIMH  CJIOBaMHU HW TCpPMUHAMU,
noJiydyaTtb JOIOJIHUTCIIBHBIC CBCIACHUS 06 OKpYyKarouiem
MUDE;

HHTEPIPETUPOBATH IIOJIYYEHHBIE B XOJ€ PELICHUS 3aaa4y
JAaHHBIC;

MNPUMCHATH IMOJIYYCHHBIC 3HAHUA UL ONMMCAaHUA W aHaJIn34a
00BEKTOB M SIBJICHUI OKPYKAIOIIEro MUPA;

pemiath 3a7aud Ha BBIOOp crmoco0a ONMMCaHUsl JTaHHBIX B
COOTBETCTBUU C TPUPOJONW JAaHHBIX M  IeJsIMHU
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HUcciaeca0BaHus.

CnyuaitHas CnydaifHass UW3MEHUYMBOCTH (mpumepsl). Yactora 3HaYeHUN B OCBAaMBATh IIOHATHUS: YACTOTA 3HAYEHUHA B MaCCHUBE

U3MEHYUBOCTb. MaccuBe JaHHbIX. ['pymmupoBka. ['mcrorpammel. IlpakTuueckas JAHHBIX, TPYNIIUPOBKA TAaHHBIX, THCTOIPAMMa;

(64.) pabora «CnydaiiHasi ”3BMEHYHUBOCTH. YUTaTh W AHAJIU3UPOBATH THUCTOTPAMMBI, MOJOUPATH
MOAXOJSAIINM Iar TPYNIHUPOBKU JUISl TMPEACTaBICHUS
JTAaHHBIX;
OCBaMBaTh BOCIPHUATHE TpaUuecKOro MpeiCcTaBlICHUs
pa3HbIX BHJOB CIIy4YalHOM HW3MEHUYHMBOCTH B XOJE
MPAKTUYECKON pabOTHI.

Beenenue B |Cny4aiiHpli OSKCIepUMEHT (OMBIT) ©  CIIy9allHOe COOBITHE. OcBamMBaTh MOHITHS: Tpad, BepummHa rpada, pedpo rpada,

Teopuio Tpados.
(44.)

BepositHOCT M yacToTa. PONb MalOBEpOATHBIX W IMPAKTHUECKU
JIOCTOBEPHBIX COOBITUH B TpUpoJie W B obOmiectBe. MoHeTa u
urpajibHas KOCTh B TEOPUU BepoOsSTHOCTEW. [IpakTudeckas padora
«YacrtoTa BeIMaACHUS OpJiay.

CTEIEHb (BaJICHTHOCTh BEPIIMHBI), LIETb U LIUKJI;
OCBaWBaTh MOHATHA: MyTh B rpade, 3iIepoB myThb, 00X0x
rpada, OpueHTUPOBAHHBIN I'pad;

pemarp 3aJadyd Ha IOUCK CYMMBI CTENEHEW BEepIINH
rpada, Ha mouck obxoma rpada, Ha MOUCK MyTel B
OpUEHTUPOBAHHBIX Tpadax;

OCBanMBaTh CHOCOOBI TPEACTaBICHUS 3alad M3 Kypca
anreOpbl, TEOMETPUH, TEOPHH BEPOSTHOCTEH, APYTruX
OpeIMETOB C MOMOINbI0 TIpadoB (KapThl, CXEMBI,
AIIEKTPUYECKUE LIENH, (PYHKIMOHAIbHBIE COOTBETCTBHUSA)
Ha NpUMepax Mo TOTOBBIM PUCYHKAM.

BepositHOoCTB
4acToTa
CIIy4aitHOTO
coObITHsL. (4 4.)

H

I'pad, BepmmHa, pebpo. CreneHb BepmuHbl. Yucino pédep u
cyMMapHas cTeneHb BepuHH. [IpencraBieHue o cBsI3HOCTH rpada.
Hermu w mmkisl. [lytu B rpadax. O6xox rpada (dinepoB myTh).
[IpencraBienue o6 opueHTHpOBaHHOM rpade. Pemenue 3amgau c
MOMOIIBIO TpadoB.

OCBaMBaTh IIOHATHS: CIyYaWHBIA ONBIT M CIy4alHOE
COOBITHE, MAJOBEPOSTHOE M TNPAKTHUYECKH JOCTOBEPHOE
COOBITHE;

u3yyaTb 3HAYUMOCTb MAJIOBEPOSITHBIX COOBITHH B
IpUpose M OOIIeCTBE Ha BaXKHBIX IpHUMepax (aBapuu,
HECYaCTHBIE ciyJau, 3amuTa NIEPCOHAILHOMN
uH(popMalnu, nepeaayda JaHHbIX);

U3y4aTh pOJIb KIACCUYECKHX BEPOSTHOCTHBIX MOJENIEN
(MOHeTa, UrpajgbHas KOCThb) B TEOPUU BEPOSTHOCTEN;
HaOII0AaTh M U3y4yaTh 4YacTOTy COOBITUH B IPOCTHIX
HKCIEPUMEHTAX B X0/1€ MPAKTUUECKON pabOTHI.
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O06001enue,
KOHTpOJIb. (5 4.)

[IpencraBienue nanHbX. OnHcaTenbHas cTaTHCTHKA. BeposTHOCTH
CIIy9aifHOTO COOBITHSI.

IIOBTOPSATh U3YYEHHOE U BBICTpauBaTh CUCTEMY 3HAHMI;
pemars 3a4a4y Ha IPEICTABICHUE U ONMCAHUE JJAHHBIX C
IIOMOUIBIO U3YYEHHBIX XapaKTEPUCTHK;

00cy)IaTh IPUMEPHI CIIy4ailHbIX COOBITHIA,
MaJIOBEPOSATHBIX u IIPAKTUYECKU JIOCTOBEPHBIX
CIIy4aliHBIX COOBITHH, WX POJM B HPUPOAEC M HKHU3HU
YeJIOBEKA.

9 kaace

(1 yac B Hepeusr0, 34 yaca)

HasBanue
paszjiena
(Tembl) OcHOBHOe coiep:KaHue OcHoOBHBIE BU/BI 1eSIT€IbHOCTH 00y4a0IMXCS
(quciao
4acoB)
[ToBTOpEeHUE [IpencraBieHue JaHHBIX B BUJIE€ TaOJIUL], TUarpaMm, rpaguKoB. ITOBTOPSITh U3YYEHHOE U BBICTPAMBATh CUCTEMY 3HAHU;
Kypca 8 Kiacca. pelars 3a7a4u Ha MpeICTaBICHUE U ONMCAaHUE JaHHBIX C
(44.) ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;
pemars 3aJaud Ha IPEACTaBICHHE TIPYNIHUPOBAHHBIX
JTAHHBIX U OIIMCAHUE CIIy4YallHON N3MEHUYNBOCTH;
pemars 3a7add Ha OIpPENEJICHHE YacTOThl CIIydalHBIX
COOBITHI, TPHUBOJUTH MPUMEPHI CIy4alHBIX COOBITHH,
MaJIOBEPOSATHBIX " IIPaKTUYECKH JIOCTOBEPHBIX
CIIy4aHbIX COOBITHH, MX pOJM B MPUPOAE U >KU3HU
YeJIOBEKa.
OnncarenpHas N3mepenne paccenBaHus JaHHBIX. Jlucnepcus W CTaHZApTHOE OCBaMBaTh  NOHATHA: JHCIEPCHS M CTaHAApTHOE
CTaTUCTHUKA. OTKJIOHEHHUE YUCIIOBBIX HAOOpOB. [lnarpamMmma paccenBaHusl. OTKJIOHEHHE, HCIOJb30BaTh 3TU XapaKTEPUCTUKH JIs
PaccenBanue ONMCAHUs PACCEUBAHMUs IaHHBIX;

JAHHBIX. (4 4.)

BBIABHUI'aTh T'MIIOTC3hbI 00 OTCYTCTBUU WJIM HAJIMYHUHN CBA3U
1o JuarpamMMaM pacCCrBaHUA,;
paccMaTpuBaThb IMPpUMCEPHbI AuarpaMmm
IMOCTPOCHHBIX MO UMCIOMIUMCA JaHHBIM.

pacccrBaHus,
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MmuoxectBa. (4

q.)

MHO)KGCTBO, DJICMCHT MHOX>XECTBA, ITIOJIMHOXKECTBO. Onepaupm Haj
MHOKECTBaMHU: O6’beI[I/IH€HI/I€, InepeceucHuc, JOIIOJITHCHUC.
CpoiicTBa onepaunﬁ Haa MHOXCECTBaAMHU: IICPEMECTUTCIIBHOC,
COUCTATCIIbHOC, paCpCACIUTCIIbHOC, BKIIFOUCHUA. Hcnonw3oBanue

OCBaMBaTh IOHATHS: MHOYXECTBO, JJIEMEHT MHOYKECTBA,
IIOIMHOYKECTBO;

BBITIOJTHATH OINEPAlMU HAJl MHOXKCECTBAMH: OOBEIUHECHHE,
nepecedYeHue, JOMOTHCHUE;

rpagMuecKoro  IpEeACTaBICHHUS  MHOXECTB  JUId  ONHUCAHUSA UCIIOJIb30BaTh CBOMCTBA: IIEPEMECTUTENILHOE,
peaJIbHBIX MIPOLIECCOB U SIBJICHUH, U PELIEHUH 3a]1a4. COYETATENIbHOE, PACIPEACIUTEIbHOE, BKIIIOUCHHUS;
UCIOJb30BaTh Ipaduyeckoe IpeICTaBICHHE MHOXECTB
IpU ONMCAHMM PEATBHBIX IPOLECCOB U SBIECHUM, NpU
pelIeHUH 3ajad U3 JPYruX Y4eOHbIX IPEeIMETOB U
KYpCOB.
BepositHOCTB OneMeHTapHble  coObITUs  ciydailHoro onbita.  CiydaiiHble OCBanBaTh NOHATHUS: AJIEMEHTApPHOE COOBITHE, CIlydaiiHOe
CIIy4aliHOTO coObITusl. BepostHocTu coObITHi. ONBITEI ¢ pPaBHOBO3MOKHBIMU coObITHE KaK COBOKYIIHOCTb OJaronpusTCTBYIOIIMX
coObITHA. (6 4.) 37eMeHTapHbIMU cOObITUAMU. CityuyaiiHblii BbIOOp. CBSA3b MEXIY AJIEMEHTapHbIX COOBITHI, PaBHOBO3MOXHbIE

MaJjOBEPOSATHBIMU U TMPAKTUUYECKH JOCTOBEPHBIMH COOBITHSIMHU B
npupoje, obmectBe u Hayke. [Ipaktudeckass pabora «OmbITHI C
PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSMI.

AJIeMEHTapHbIE COOBITHS;

peliaTh 3aa4d Ha BBIYHCIECHUE BEPOSTHOCTEH COOBITHUIA
[0 BEPOSITHOCTSAM 3JIEMEHTApHBIX COOBITUH Cly4ailHOTrO
OIIBITA;

pemaTh 3a/1auyu Ha BBIYUCIEHHUE BEPOATHOCTEH COOBITHI B
ONBITAX  C  PaBHOBO3MOXHBIMU  DJIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHUCJIE C TIOMOIIIbIO KOMITBIOTEPA;
IIPOBOJUTH M W3y4aTb OIBITEI C PaBHOBO3MOKHBIMU
AIIEMEHTAapPHBIMU COOBITHSIMH (C UCIOJIb30BAaHUEM MOHET,
UTpAJIbHBIX ~ KOCTEH, Jpyrux Mojeneil) B xoje
MPAKTUYECKON pabOTHI.

BBenenue B
Teopuro Tpados.
(44.)

HepeBo.  CBolicTBa  JEpeBbEB:  €AUHCTBEHHOCTb  IIYTH,
CYyILIECTBOBAaHUE BUCAYEH BEPUINHBI, CBS3b MEX/1y YHCIIOM BEPIINH
u uynciaoMm pédep. IlpaBuno ymHOxkeHus. Pemenue 3amau c
MOMOIIBIO TpadoB.

OCBaMBaTh MOHATHSL: JIepPeBO Kak rpad Oe3 ukia, BUcsSYas
BepIlIMHA (JIKCT), BETBb JIepeBa, MyTh B JEPEBE, TUAMETP
JIEPEBA;

U3y4aTh CBOMCTBa JepeBa: CYIIECTBOBaHHE BHCSIYEH
BEPLIMHBI, EIWHCTBEHHOCTb IYTH MEXAYy JBYMs
BEPIIMHAMH, CBSI3b MEXKIY YWCIOM BEPIIMH H YHUCIOM
p&bep;

pemarh 3aJadd Ha TOUCK WM TIEPEYMCIICHHE IyTeH B
JiepeBe, onpezeNeHre Yrcia BepIInH uin pédep B Jiepese,
00Xx0 OMHAPHOTO JIepeBa, B TOM YHCJIE C MPUMEHEHUEM
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IMpaBujia YMHOXCHMU.

Crny4aiinbie
coObITHA. (8 4.)

[TporuBononoxueie coObiTus. uarpamma Diinepa. OO0begnHEHHE
u mnepecedyeHue coObiTuil. HecoBmecTtHble coObiTus. dopmyia
CIIOKEHUsI BEPOSTHOCTEH. YCIOBHAas BEpOATHOCTH. [IpaBuiio
YMHOKEHUS. HezaBucumeie COOBITHSL. [TpencraBnenue
SKCIEpUMEHTa B BUJAE JepeBa. PerneHue 3amady Ha HaXOXACHUE
BEPOATHOCTEM C MOMOUIBIO JIepeBa CIYYalHOrO 3KCIIEpUMEHTA,
nuarpamm Diiepa.

OCBaWBaTh  MOHSTHUS:  B3aUMHO  IPOTUBOIMOJIOXKHBIC
COOBITHS, OmNepaluu HaJ COOBITUAMH, OOBEAMHEHUE U
nepecedeHre coObITHiA, nuarpamma Ditepa (Dhnepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHS;

U3y4aTh TEOPEMBI O BEPOSTHOCTH OOBEIUHEHHUS BYX
coOBITUH ((hOPMYJIBI CIIOKEHHS BEPOSITHOCTEH );

pemiath 3a7add, B TOM 4YHCIIE TEKCTOBBIE 3a/Jauyd Ha
ompezieNieHne BEPOATHOCTEH 00bEeTUHEHHS U epeceueHus
COOBITHI C TIOMOIIBIO YHUCIOBOM MpPSAMOM, Auarpamm
Diinepa, GopMyIbl CIOKEHUS BEPOSATHOCTEH;

OCBaWBATh MOHATHS: MPABUIO YMHOXKEHUS BEPOSITHOCTEH,
YCIIOBHAsI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS JIEPEBO
CIIy4alHOTI'O OIIBITA;

u3ydyaTb  CBOMCTBa  (OmpeneNeHus)  HEe3aBUCHUMBIX
COOBITHI;

pemats 3aJa4d  Ha ONpeAeNieHHe U HCIOJIb30BaHHE
HE3aBUCUMBIX COOBITHI;

pemiath 3aJa4d Ha TMOWCK BEPOSTHOCTEH, B TOM 4YHCIIE
VCIIOBHBIX, C HCIIOJIb30BAHHEM JIepeBa  CIIYJalHOTO
OTIBITA.

O6o0611IEHNE,
KOHTPOJIb. (4 4.)

[IpencraBnenne npanHbiX. OmnwucarenbHass crTaThucThka ['padwl.
BeposiTHOCTB ci1y4aiiHOrO COOBITHS.

ITOBTOPSITh U3YYEHHOE U BBICTPAUBATh CUCTEMY 3HAHUN;
pewiars 3aa4y Ha IPEICTABICHUE U ONKMCAHUE JaHHBIX C
ITOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK;

pelaTh 3aJ1auu ¢ IpUMEHEeHUeM rpadoB

pemars 3a/1a4yu Ha HaX0KJI€HHE BEPOATHOCTH CIy4alHOTO
COOBITUSL TIO BEPOSITHOCTSAM DJIEMEHTApHBIX COOBITHH, B
TOM 4YHCI€ B  ONBITaAX C  PAaBHOBO3MOXXHBIMH
AJIEMEHTAPHBIMH COOBITUSIMU;

pemiatb  3aJadyd  HA  HAxOXKJIECHHE  BEPOSTHOCTEU
0o0BbeIMHEHNUS W TepeceueHHs] COOBITUH, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BAaHUEM  TIpapUUecKUX
IIPEACTABJICHUM U I€pEBA CIIyYalHOTO OIBITA.
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10 kaace

(1 yac B Hege0, 34 yaca)

Ha3Banue
pasneia (TemMbl)
(4MCJI0 YacoB)

OcHoBHOe coaepkaHue

OcHoOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

IToBTOpeHune
Kypca 9 knacca.
(44.)

[IpencraBineHne DaHHBIX B BHJE TAONWIl, AUarpamm, rpadukos,
WHTEpIpeTalys JaHHbIX. YUTeHWe | IOCTpOeHHEe TabJuIL,
Juarpamm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

MMOBTOPATH U3YUCHHOC U BBICTPpAUBATH CUCTCMY 3HaHI/II71;
pe€maTth 3aJa4r Ha IMPEACTABIICHHUE U OIIMCAHUEC TaHHBIX;
pemiaTtb 3agadyun Ha HaX0XJICHHUC BepOSITHOCTGfI
O6I>€,Z[I/IHCHI/I$I n IICPCCCUCHUA CO6BITI/II71, B TOM YHCIIC
HC3aBUCHUMBIX, C HCIIOJIB30BaHHEM Fpa(bnqecxnx
HpCI[CTaBJ'ICHI/Iﬁ " ICPCBa CHy‘l&ﬁHOFO OIIbITA.

DNeMEeHThI
KOMOWHATOPUKH
(74)

[Tepebop BapuanToB. IlepecranoBku u akropuan. CouetaHus u
yucino coueranui. TpeyronsHuk Ilackansa. Pemenue 3amgau c
UCII0JIb30BaHUEM KOMOMHATOPUKH.

pemarp 3a1auu nepedopoM BapHaHTOB;

OCBauBaTh TIOHSTHS: KOMOWHATOPHOE  MPABUIIO
YMHOXXEHUSI, YIOPSIOYEHHAs Tapa, TpoHKa OOBEKTOB,
NEPECTaHOBKa, (haKTOpHATl 4YKCIA, COYETAHHE, YHCIIO
COYeTaHMM, TpeyroybHUK Ilackais;

pemiate 3aJa4d Ha TEPEYHCICHUE YHNOPSIOYCHHBIX Iap,
TPOEK, TIEPEYNCIICHUE TIEPECTAaHOBOK U  COYETAaHUH
3IIEMEHTOB Pa3INYHBIX MHOXKECTB;

pemarh 3aJaud Ha TPUMEHEHHWE YHCIa COYeTaHWH B
anredpe (cokpaméHHoe yMHOKeHue, OnHoM HproToHa);
pemiath, NPUMEHSs  KOMOWHATOPUKY, 3aJadd  Ha
BBIYHCIICHUE BEPOSITHOCTEH.

I'eomerpuuecka
sI BEPOSITHOCTb.

(34.)

I'eomeTrpuueckass BeposiTHOCTh. CiyyallHBI BBIOOp TOUKHM U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPY>KHOCTH.

OCBauBaTh MOHATUE T€OMETPUUECKON BEPOATHOCTH;
pelaTh 3aja4i Ha HaXO0KJIEHUE BEPOSITHOCTEHN B ONBITAX,
MPEICTaBUMBIX KaK BBIOOpP TOUYEK M3 MHOTOYTOJIbHUKA,
Kpyra, OTpe3Ka WIM JyTH OKPYXHOCTH, YHCIOBOIO
MIPOMEXKYTKA.

UcnwiTanus
bepuymmu. (6
q.)

UcnbiTanue. Ycnex u Heymada. Cepusi UCNBITAHUN 10 TEPBOTO
ycnexa. Wcnbrranus bepuymim. BepostHocTH coObITHii B cepuu
ucneiTanuit  bepnymnmu. Ilpaktuueckass pabora «McnbiTanus
bepuymm».

OCBauBaTh MOHATHUS: UCTBITAHUE, FJIEMEHTAPHOE COOBITHE
B WCIBITAaHMM (yCIIEX W HEyJada), CEpHsl HCIbITaHW,
HACTYIUIEHHE TIepBOro ycmexa (Heynauu), cepus
ucnelTaHuil bepuyiy;

peraTh 3a/1adyu Ha HaXO0KJICHHE BEPOSITHOCTEH COOBITHI B
CEpUM HUCHBITAHUN N0 MEPBOrO ycIlieXa, B TOM YHCIE C
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NpUMEeHeHHeM  (opMysabl  CyMMBl  IE€OMETPHUYECKOMN
IIPOrPECCUH;
pemiate  3aJa4yd  Ha  HAaXOXJEHHE  BEPOSATHOCTEH

AIIEMEHTAPHBIX COOBITUH B cepuu ucHbITaHuid bepHymm,
Ha HAaxOXICHHE BEPOSTHOCTU ONPEIAECIEHHOTO 4YHCIIA
YCIIEXOB B CEpHUH UCIIbITaHUI bepHyiu;

u3ydyaTb B XOJ€ MPaKTUYECKOW paboThl CBOMCTBA
BEPOSITHOCTH B CEPUM UCIIBITAHUN bepHyiun.
Cnyuaiinas CnydaiiHass ~ BEeIMYMHA W pACHpEACIICHHE  BEPOSTHOCTEH. OCBOMThH TMOHATUS: Ciy4yailHas BEJIMYMHA, 3HAYEHUE
BenuuuHa. (6 4.) | MaTemaTuyeckoe O0XKHJIAHUE 31 JIIACTIEPCHSL. [Tpumepsr CIIy4ailHOM BEJIMYMHBI, PaCIIPEACICHUE BEPOATHOCTEM;

MaTeMaTU4ecKOoro OKUJAHHSA KaK TEOPETUYECKOTO CpPEIHEro
3HAYCHHs BEJIMYMHBI. MaTeMaTu4eckoe OXXKHIAHUE M JIUCIICPCHUs
CIly4JallHOW BEJIMYHMHBI «YHCJIO YCIEXOB B CEPUU HCHBITAHUN
bepuymm».

[TonsiTe o 3akoHe OonpmMX yucen. M3mepeHne BeposSTHOCTEH C
noMouipo 4yactoT. Posnp u 3HaYeHme 3akoHa OOJBIIMX YUCET B
IpUPOJIe U OOIIECTBE.

u3yyaTb U OOCYXKJIaThb INpPUMEPbl JUCKPETHBIX H
HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTh HACEJICHUs, JPYTHE U3MEHUUBBIE BEJIMUUHBI,
paccMaTpuBaBILIMECS] B Kypce CTATUCTHKHU), MOJEJIbHBIX
CIIy4alHbIX BEJIMYMH, CBS3aHHBIX CO CIy4YalHBIMU
onblTaMi (OpocaHuME MOHETBI, WIpPaJbHOW KOCTH, CO
CJly4aifHbIM BBIOOPOM H T. I1.);

OCBaMBaTh  TOHATHSA:  MaT€MAaTHYECKOE  OXKUJAHUE
CIIy4alHOM BEJIMYMHBI KakK TEOPETUYECKOE CpelHee
3HA4YEHHE, JUCIEPCHUS CIy4alHOW BEJIIMYMHBI KaK aHajor
JUCTIEPCUN YUCIIOBOTO HAbopa;

pemiatb 3aJayd  Ha BBIYMCIICHME MaTEMaTUYECKOIO
OXKMIAHWS M  JUCIEPCUU  AUCKPETHOW  ClydyallHOU
BEJIMYUHBI 10 33JJaHHOMY DPacCIpeleICHUI0, B TOM YHCIIE
3a]1a4, CBA3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMU;
3HAKOMUTBCS C  MaTeMaTU4YeCKUM  OXHUJaHUEM U
JUCIIEpCUell HEKOTOPBIX PACHpENEICHUM, B TOM YHUCIIE
pacupeneneHns Ciyd4aliHONW BEIUYMHBI «UHCIO YCIIEXOB»
B CEpUU UCHBITAaHUN bepHyiuy;

M3Yy4aTh YaCTOTY COOBITHS B MMOBTOPSIOIIUXCS CIIy4alHbBIX
OMbITaxX KakK CIy4allHYyI0 BEJIUUUHY;

3HAKOMUTBCA C 3aKOHOM Oombmmx uwcen (B Qopme
bepuymnau): mpu OONBIIOM 4YHCIE ONBITOB YacToTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH,
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pemarh 3aa4u Ha U3MEPEHUE BEPOSITHOCTEH C MOMOIIIBIO
4acTorT;

® 00CyXIaTh poJib 3aKOHA OOJBIIMX YMCET B 0OOCHOBAHHU
YaCTOTHOTO METOJ[a U3MEPEHUSI BEPOSITHOCTEH;
® 0o0CyXIaTb 3aKOH OOJBIIMX YHCET KaK IPOsBICHHUE
CTaTUCTHYECKOW YCTOHYMBOCTH B U3MEHUMBBIX SIBJICHUSAX,
pOJb 3aKoHA OOJNBIIMX YHCEN B IMPUPOAE M B IKU3HU
4eJI0BeKa.
O06o001enue, IIpencraBnenue JTAHHBIX. OnucarenbHas CTaTUCTHKA. | ® TIOBTOPATh U3YYEHHOE U BBHICTpAUBAaTh CUCTEMY 3HAHUM;
KOHTpOJb. (8 4.) | BeposTHOCTH ciay4aiiHOTO COOBITHS. DIIEMEHTHI KOMOWHATOPHKH. | ® pelaTh 3a/1a4ud Ha MPEJICTaBICHIE U OMMCAHNE TaHHBIX;
CiyuaifHble BEIMYMHBI M PACTIPEICIICHHS. ® pemiath 3a7a4d Ha HaXOXK/IECHHE BEPOSTHOCTEH COOBITHIA,

B TOM YHCI€ B ONbITaX C PaBHOBO3MOXHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMH, BEPOSATHOCTEH
O0OBbEIMHEHUSI U TepeceYeHUs] COOBITHUH, BBIUUCIATH
BEPOSITHOCTM B ONBITaX C CEpPHUSMHU  CIIy4alHBIX
HUCIBITAaHUH.

SneKmpoHHbIe 06pazosamesbHbie pecypcbl:

Bubnunoteka LLOU

PILWL

Yuu.py
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