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I[TOACHUTEJIBHAA 3AIINCKA

AnanTtupoBaHHas pabouasi mporpaMma Mo MaTeMaTuKe sl 00y4aromuxcs ¢
3a/IepKKOM mcuxuyeckoro passutusa (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsI TOATOTOBIIEHa Ha OCHOBe DenepaqbHOTO TOCYJapCTBEHHOTO
o0pa3oBaTeNbHOTO  CTaHAapTa OCHOBHOro  obmero  obOpazoBanus  (IIpukas
MunnpocBemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH
MunrucrepcrBom roctuiiun Poccuiickoit deneparn 05.07.2021 r., per. Homep 64101)
(manee — ®I'OC O00), DenepanbHON agaNTUPOBAHHON OCHOBHOM 00pa30BaTEILHOM
IpOrpaMMbl  OCHOBHOTO 00ImIero o0Opa3oBaHUs OOydYarolmuxcsi ¢ 3aJep>KKOU
MICUXUYECKOTo pa3Butusd, DenepasbHONM padboOyell MpOrpaMmbl OCHOBHOIO OOLIETro
oOpa3zoBaHus 1o mnpeamery «MaremaTuka», PenepanbHoil padoyell IpPOrpaMmbl
BOCITUTaHUsA, C YYETOM pAaCIpPEACIICHHbIX M0 KJaccaM IpPOBEpPSEMbIX TPEOOBaHUM K
pe3ynbTaTaM OCBOEHUs AJanTHUPOBAHHOM OCHOBHOM 00pa3oBaTEIbHOM MPOrpamMMbI
OCHOBHOTO 00I11[er0 00pa3oBaHUsl OOyYArOUIUXCA C 3aJCPKKON TMCUXHUYECKOTO
pa3Butus. B paboueil mporpaMme yuTeHbl UAEH U MOJ0KEeHUST KOHIENIMU pa3BUTHS
MareMaTtuueckoro oopasoBanus B Poccuiickoiideneparumu.

O0mas xapakrepucTuka yue0Horo npeamera «MareMmaTuka

VY4eOHnblii npeamer «MaTemaTHka» BXOOUT B NPEIMETHYIO 00JacTh
«Marematuka u uHpopMaTuka». OH CIOCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBHON
KyJbTypbl M JIOTHYECKOIO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS IOJb30BaThHCS
QITOpPUTMaMH, a TaKKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcss ¢ 3[IP. VueOHblii mpeaMer pa3BUBaET
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIbHYIO TIPaMOTHOCTb,
YMEHUS  BOCIHPUHUMATh M KPUTHYECKHM  aHAJIM3UPOBATh  HWH(POpPMALHUIO,
MPEACTABICHHYIO B PA3JINYHBIX (popmax.

OOyueHue maTeMaTUKe JAET BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcs ¢ 311P
TOYHYIO, PAlMOHAIbHYI0O U HWH()OPMATHUBHYIO pe€4b, YMEHHE OTOMpaTh Hauboiiee
MOAXO/SIINE SI3bIKOBBIE, CUMBOJMYECKUE, TpapUUecKue CpeAcTBa ISl BBIPAKEHUS
CY’KJEHUI U HATJISIIHOTO UX IIPEACTABICHHUS.

HeoOxoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBaHUU
ABIIIETCS  OOIlee 3HAKOMCTBO C METOJaMU TO3HAHUA JACHCTBUTEIHHOCTH,
IIPEACTABICHUE O IPEIMETE U METOAAX MATEMATUKH, UX OTIMYUI OT METOAOB JIPYTUX
€CTECTBEHHBIX U F'yMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHHS] MAaTEMAaTHUKH
JUISL pelIeHUs] Hay4YHbIX W NPUKIAJHBIX 3adad. Takum 00pa3oM, MaTeMaTUyecKoe
oOpa3oBaHHe BHOCUT CBOM BKJIaJ B (popMupoBaHue 0011Iel KyIbTyphl YEJIOBEKA.

W3yyeHne MaremMaTWKu TaKkKe CIOCOOCTBYET ACTETHYECKOMY BOCHUTAHUIO
YeJloBeKa, MOHMMAHHWIO KpPacoThl M M3SIIECTBA MAaTEMAaTUYECKUX PaCCyKICHUH,
BOCITPUSITUIO TEOMETPUUYECKUX (HOPM, YCBOEHUIO UJIEU CUMMETPHH.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mnpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTebHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTemaThkay MpeCTaBsIeT ONPEICICHHYIO CI0XHOCTh IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcss ¢ 3I1P Hanbosee BBIpaX€HBI OTCTABaHUS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIUICHHS, TOSTOMY aOCTpaKTHbIE U
OTBJICUEHHBIE KaTErOPHUH UM TPYIHOAOCTYNHBI. B TOXe Bpems NpH ClieHaIbHOM
oOydueHHH OOyd4arlmuecss MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHu
BOCITPUMMYMBBI K MOMOIIM, MOTYT BBIIIOJIHUTh NEPEHOC HA aHAJIOTMYHOE 3aJaHHE
YCBOEHHOro crocoba penieHusi. CHMXKEHHE PA3BUTHSA MBICIUTENBHBIX ONEpalil U
3aMEUIEHHOE CTaHOBJICHHE JIOTUYECKUX JECHCTBHM NPUBOAAT K HEIOCTATOYHOM
OCMBICJIEHHOCTH COBEpIIAEMBIX y4E€OHBIX NEHCTBUMA. Y 00ydaronuxcsi 3aTpyIHEHBI
CUETHBIC BBIYMCIICHUS, MPOU3BOJMMBIE B YM€. B IHMCBMEHHBIX BBIYUCIICHUSX OHMU
MOTYT MpPOIyCKaTh OJMH W3 MPOMEXYTOUHbIX I1aroB. Ilpu pabore ¢ uMcIOBBIMU
BBIPQKEHUSIMU, BBIYMCICHUEM WX 3HAYEHUS MOTYT HE YAEPKUBATh IPAaBUIbHBIN
nopsiiok aevctBuid. [1pu ynpoienuu, mpeodpa3zoBanuu BeipakeHuit yuamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEUIEHUE O IMOCIEAOBATEIBHOCTH BBIITOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUSI OCIIOXKHSET YCBOCHUS HAaBbIKA PELICHUS
YpPaBHEHMH, HEPABEHCTB, CUCTEMBbl YpaBHEHUU. MM ManomoCcTymHO COBEpIICHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHsS  JIOTUYECKUX  ONEpAaIMd, HEIOCTAaTOYHAas
00OOLIEHHOCTh MBIIUICHUS] 3aTPYAHSIOT M3ydyeHHe TeMbl «DYHKIMM»: MpH
onpeneneHU (QYHKIUOHAJIBbHOW 3aBUCUMOCTH, IMPU OINUCAHUU TIpaduyecKoit
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuid, GyHKIIMOHATBHBINA S3BIKH.
Hepenko yuamiuecst He BUIAT pa3HUIBI MEXAy 00JacThbiO OIpenesaeHus] PYHKIUU U
00J1aCThIO 3HAUYCHUM.

Pemenue 3amay coOnpsiKEHO € TPYAHOCTAMU OQOPMIIEHUS KpPAaTKOW 3amucH,
MIPOBE/ICHMSI aHAIM3a YCIOBUS 33[1a4M, BbIIEJIECHUS CyIIeCTBEHHOT0. O0yyarommecs ¢
3I1P 3aTpynHstOTCS clefaThb YMO3AKIIOUEHHE OT OOIIEero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpalMOHAJIbHBIE CIOCOOBI  pEIIEHUs, WHOrJa OrpPaHUYHUBAIOTCA
MaHUNYJIALUSMH C YACIAMH.

[Ipn w3yueHuum reomeTpuueckoro wMarepuana oOydarommecs ¢ 3IIP
CTAIKUBAIOTCS €  TPYAHOCTBIO  JEJaTh  JIOTUYECKUE  BBIBOJBL,  CTPOMUTH
IIOCJIEIOBATEIbHBIE paccykAeHus. HenpouHble 3HaHUsI OCHOBHBIX TEOPEM I'€OMETPHUH
OPUBOJUT K OIIMOKAaM B PEIIEHUWU TeoMETpHuYecKux 3aaady. OOydyaromiuecss MOryT
MOJIMEHUTH (POpMYJTy, HEMPABUILHO NPUMEHUTH TeopeMy. K cepbe3HbiM omubdkam B
pelmieHuy  3aJad  OPHUBOJAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHbBIC
npeacTaBieHus. VM ci0XHO BBIIIOJIHUTH YEPTEXK K YCIOBHIO, B TMCbMEHHBIX paboTax
OHM HE MOT'YT IPUBECTU OOBICHEHUE K UEPTEXKY.

To4YHOCTH 3aMIOMUHAHUS U BOCITPOU3BEACHHS y4eOHOTI0 MaTepralia CHUKEHBI TI0
MpUYMHE CJIAa00CTH MHECTHYECKOW JEeATEIbHOCTH, CYXeHUs oO0beMa MaMATH.
Oo6yuaronumest ¢ 3IIP TpeGyeTcsi Oosibllie BpEMEHM Ha 3aKperjieHue Marepuala,
aKTyaJau3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

J151g mpeoiosieHus TPy IHOCTEH B U3y4eHUH yueOHOoro npeameTa «MareMaTukay
HeoOxoauma ajganTanus oObeMa M XapakTepa Y4YyeOHOro wmarepuana K
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MO3HABATENbHBIM BO3MOXKHOCTAM yuaiuxcsi ¢ 3I[IP. Cnegyer yueOHBII Matepuan
PENOJHOCUTh HEOOJIBIIMMHU TOPLUHUAMH, YCIOXKHSSA €ro MOCTENEeHHO, M3bICKUBATh
CcnocoObl  adanTallik  TPYIAHBIX  3aJaHUM, HEKOTOpblE TEMbl JlaBaThb Kak
03HAKOMUTEIIBHBIE; UCKIIFOYATh OTIEIIbHBIC TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUN
MaTepUAl PEKOMEHIYETCS M3y4daTb B IIPOLECCE NPAKTHUYECKOM NESITENBHOCTH I10
pemieHnto  3agady.  OpraHuyeckoe €OUHCTBO MPAKTHYECKOW W YMCTBEHHOU
NEATENbHOCTH Y4YallUXCSd Ha YpOKaX MAaTeMaTHKU CIIOCOOCTBYIOT IMPOYHOMY U
CO3HATEILHOMY YCBOCHHIO OA3MCHBIX MATEMATHYCCKIX 3HAHUH M YMEHUM.

Hesn 1 3apa4n u3yuyeHus y4eOHOro npeamera «MareMmaTuka»

[IpuopuTeTHBIMU Yyeramu 00ydeHUs MaTeMaTUKe B 5—9 Kilaccax sIBISIOTCS:

" (opMHpPOBaHUE LIEHTPAJIBHBIX MATEMATHYECKUX MOHATUH (YUCIIO, BEIUYMHA,
reoMeTpuyeckas  Qurypa,  IMEpEMEHHas,  BEpPOSTHOCTD, byHKLHSA),
00€eCIeYnBaOIINX MPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTEMaTHUYECKOIrO
oOpazoBanus obydarouuxcs ¢ 3I1P;

* noxaBeaeHue oOyyaromuxcs ¢ 3[1P Ha TOCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKHU U OKPY’KAOIIEr0 MUPa, IOHUMAaHUE MaTEMAaTUKH KaK
4yacTu o01IeH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTUE MHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIHOCOOHOCTEW OOydaromMxcs C
311P, no3HaBaTeIbHON aKTUBHOCTH, HCCIIEIOBATEILCKUX YMEHUN, KPUTUYHOCTH
MBIIIEHUS, UHTEPECA K U3yYCHHUIO MaTEMATUKH;

" (popmupoBaHue (YHKIHOHAIBHON MaTeMaTH4YeCKOW TI'pPaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MaTEMaTHUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEMN B PEAIbHBIX JKU3HEHHBIX CUTYaLUsIX U IIPY U3yYEHHUH JPYTUX
y4eOHBIX MpPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh WX Ha f3bIKE MaTeMaTHMKH M CO3/1aBaTb MaTEeMaTHUECKHE
MOJEIIN, TNPUMEHATh OCBOCHHBIM MAaTEMaTUYECKUW anmapar Uil peleHus
IIPaKTUKO-OPUEHTHPOBAHHBIX  3a/la4, MHTEPIPETUPOBATH W  OLICHUBATH
MOJIyYEHHbIE PE3YIIBTATHI.

JlocTrkeHue 3Tux Lenei o0ecrnevynBaeTcs peieHueM CIEYIOIINX 3a0ay.

* ¢opmupoBath y oOyuarmuxcsi ¢ 3[IP HaBpiku yueOHO-TIO3HABaTEIbHOU
NEeATEIbHOCTH: IUIAHUPOBaHUE paldOThl, MOWCK pAIMOHAIBHBIX MyTell ee
BBITIOJIHEHHUS, OCYLIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJIbHOMY pPa3BUTHIO, (OPMUPOBATH KayecTBa,
HEO0OXOMMbIE YETIOBEKY JJIsl MOJTHOLIEHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaT€MaTHYECKON JIEATEIbHOCTH: SICHOCTU U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUNA, CTIOCOOHOCTH K MPEOI0JICHHUIO
TPYIHOCTEW;

* (GopmupoBaTh KJIHOYEBBIE KOMIIETEHIIMHM YYaIUXCS B paMKax MpeaIMeTHOU
obOnactu «Marematuka 1 HHPOPMATHUKAY,;

" pa3BUBATH MOHATUHHOE MBIIICHUS o0yuatomuxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATENBHBIX IpolieccoB oOyuaromuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHHS IMPOTPAMMHOTO MaTepuaia 1o Yy4yeOHOMY
pEeIMETY;

" [peaycMaTpuBaTh BOZMOXHOCTh KOMIIEHCAIIMU 00pa30BaTeIbHBIX ACPHUIIITOB B
OCBOCHHMH MPEIIIECTBYIONIETO MPOrpaMMHOT0 MaTepHalia y oOy4aronuxcs C
3I1P 1 HeTOCTAaTKOB B UX MAaTEMATHYECKOM Pa3BUTHUU;

" copmMHupOBaTH YCTOWYUBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBIABIIATH U PA3BUBATh MAaTEMATHUECKHE U TBOPUECKHE CITIOCOOHOCTH.
OCHOBHBIE JIMHUM COJIEpKaHUsl Kypca MareMaThku B 5—9 kmaccax: «Hucna u

BBIUHCTICHUS», «Anredpa» («AnreOpandeckue BbIpaXEHHUS», «YpaBHEHHS U
HepaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypsl u ux
CBOMCTBay, «M3MepeHne reoOMeTpUUECKUX BEIUUUHY), «BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MapajuIesIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JAPYIOld, a B TECHOM KOHTaKTE H
B3aumozeiictBun. Kpome 3TOoro, ux oOBEIMHSAET JIOTMYECKas COCTABJIAIOILIAS,
TPaJAULIMOHHO ITPUCYIIAsl MATEMATHUKE U IIPOHU3BIBAIOIIAS BCE MATEMATHYECKHUE KYPChI
u coaeprkatenbHble uHuu. ChopMynnpoBaHHoe B deepalibHOM rocyJapCTBEHHOM
o0pa30BaTeNbHOM CTaHAapTe OCHOBHOTO OOIIEro 0Opa3oBaHUsl TPEOOBAHUE «YMEThb
OIEpUPOBATh NOHATHAMMU: ONPEACIICHUE, aKCHOMA, TEOPEMA, 10KA3aTEIbCTBO; YMEHUE
pacno3HaBaThb HMCTUHHBIE M JIOKHBIE BBICKA3BIBAHUA, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHMS U OTPHULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a pOpMUPOBAHHUE JIOTHYECKUX YMEHHI paclpeaessseTcs N0 BCEM rojam
00y4eHHUs Ha YPOBHE OCHOBHOI'O 00I1Ier0 00pa3oBaHuUsl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJbTaTaM
ocBoeHust DenepanbHoil paboyell NTpPOrpaMmbl, pPACTIPEENIEHHBIM IO TroAam
o0y4yeHHus, CTPYKTYpUPOBAHO TaKUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIMITHAIBHBIM BOIIpOCaM oOydarommuecs: oOparaiuch HEOJIHOKPATHO, YTOOBI
OBJIAJICHAE MAaTEeMaTUYECKUMHU IMOHATUSMH M  HAaBBIKAMU  OCYILIECTBIISJIOCH
MOCJIE0BATEIBHO U MOCTYIMATENbHO, C COOMIOACHUEM MPUHIUNA TPEEMCTBEHHOCTH,
a HOBBIE 3HAHUS BKJIIOYAJIKCh B OOIIYI0 CHCTEMY MaTE€MaTHYECKHUX IpEICTaBICHUIM
oOyuaroruxcst ¢ 3P, pacuupsis u yrmyOssist e€, o0pa3yst IpOoUYHbIE MHOKECTBEHHBIE
cBs3u. OO1me nenu u3ydeHus: yuebHoro npenmera «MaTemaTuka) MpesCcTaBICHbI B
denepansHOI pabodeii mporpaMMe OCHOBHOTO 0011IeT0 00pa3oBaHUsI.

Oco0eHHoCTH 0TOOpPA M aJaNITAIIMU Y4€OHOT0 MAaTepuaJia o MaTeMaTHKe

OOydenne yueOHOMY TpeamMeTy «MareMaTthka» CTPOUTCS Ha CO3IaHHU
ONTUMAJIBHBIX YCIIOBUH JAJIi YCBOEHUS MPOTPAaMMHOTO MaTepuaja oOydJaroluMUCs C
3I1P. Bonwimoe BHUMaHue yaenseTcss oT00py yueOHOro MaTepualia B COOTBETCTBHH C
MNPUHILIUIIOM JOCTYMHOCTH IPH COXPAHEHUU OO0IIero 0a30BOr0 YpOBHSA, KOTOPBI
JOJDKEH M0 CO/IEPIKAHUIO U 00BEMY OBITh a1allTUPOBAHHBIM Ui oOy4daromuxcs ¢ 3[1P
B COOTBETCTBMU C HMX OCOOBIMH 00pa3oBaTelbHBIMU TOTpeOHOCTsIMU. Cremyer
o0jerynTh oBIaZeHue marepuanom oOyuaromumucs ¢ 3I[IP mocpeactBom ero
JETaTLHOTO OOBSICHEHHUS C CUCTEMATUYECKUM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKU



B NPUMEHEHUW 3HAHMM, HCMOIB3YysS MPHUEMBl aKTyalu3aluu (BU3yaslbHas oOIopa,
aMsITKa).

APIIl nmo mMareMaTuke NpPEeAyCMATPUBAET BHECEHHWE HEKOTOPBIX H3MEHEHUU:
yYMEHbIIIEHHE 00BbeMa TEOPETUUYECKUX CBEJCHHM, BHIHECEHHE OTIEIbHBIX TEM WU
LEJBIX Pa3esioB B MaTepHaIbl Jisi 0030PHOT0, 03HAKOMHUTEIHLHOTO U3YUCHHS.

HN3menenus nporpaMmmsl B 5—9 kiaaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMHUTEIBHOM ILIAaHE PEKOMEHAYETCS HW3y4daThb CIEAYIOIIHE TEMBI:
«Pumckas nymepanus», «PaBubie durypey», «lluwmuaap, konyc, map», «Kyow,
«IIpssMmoyronpHbIN mapajuienenumneny, «llepemenienne Mo KOOPAUHATHON MPSAMOMN»,
«Mopayne yucna», «HucnoBble MpoMexyTkn»; «MacmTab» (M3ydaercs B Kypce
«T"eorpadus»); «M3o00paxenue reomeTpruueckux (GUryp Ha HEJIMHOBAaHHOW Oymare ¢
WCIIOJb30BAaHUEM  LHUPKYJA, JIMHEWKH, YroJbHUKA, TpaHCHOpTUpa», «/[lnuHa
OKpykHOCTH», «Ilnomane kpyra», «llapamnenbasie npsamsiey», «llepneHauKynspHbIe
npsimbie», «OceBasi U LEHTpajdbHasi CUMMETpUM» (KM3ydaeTcsi B Kypce IreOMETpHUH);
«beckoHeuHbIe TMEPUOIUYECKHE NeCATUYHBbIE OpoOu. JlecaTnuHoe npuOIMHKEHHE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsl).

CrnenyeT yMEHBIIWTh KOJIMYECTBO YacOB Ha cileayromue Tembl: «Pemenue
JOTMYECKUU 3anau», «lnumHa otpeskay, «lllkane», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMKUCh MPOU3BEACHUS C OYKBEHHBIMU MHOXUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii U3 vacrel npsMon, OKPYKHOCTH HAa HEJIMHOBAHHOM M KJIETYATON
Oymare», «Jlenmurenu u kpatHsle. [Ipu3Haku nenumoctny, «Hambonpmmii oOmmii
JENUTeNIb U HauMeHbluee obmiee KpaTHoe. J[eMMMOCTh CyMMbl M TPOU3BEIACHUS.
«IIpuBenenue npodu K HOBOMY 3HaMeHaTeN0y, «Haxox1eHrne 4acTu 1enoro 1 Leaoro
no ero vactu». «OKpyrjieHue IeCATHUYHBIX ApoOei». «PemieHue 3amad nepedopom
BCEX BO3MOYKHBIX BapUaHTOB». «CocTaBieHHe OYKBEHHBIX BBIPAKEHUN MO YCIOBUIO
3aaun». BeicBOOOAMBIIMECS YaCchl MOKHO UCIIOJIb30BaTh HA MOBTOPEHUE (B HAaYaJle U
KOHLIE Y4eOHOT0 roJ1a), Ha U3y4YeHne Haubosee TPYIHbIX U 3HAYMMBIX TeM: B V Kiiacce
— Ha pelieHre ypaBHEHUH, MPUBEICHNE JPOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JICNICHUE JECATUYHBIX TpoOed, u3MepeHue yrioB; B VI kjacce — neWcTBHS C
MOJIOKUTENIbHBIMU M OTPULIATEIIbHBIMU YHCIIAMU, PEIICHUE YPABHEHUW, CIIOKEHUE U
BBIYMTAHHUE YHUCEII, COJEPIKAIINX IEIYI0 U IPOOHYIO YacTh, HA YMHOKEHHUE U JCJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

Anzeopa

B 03HaKOMUTENBHOM IUJIAHE PEKOMEHAYETCS M3Yy4daTh CIEAYIOIIUE TEMBI:
«ppaunoHanbHble yncia. JleicTBuTenbHble unciay, « CpaBHEHHE AEHCTBUTEIIBHBIX
yucen, apuMeTHUecKre ACUCTBUSL C JEHCTBUTENbHBIMU 4HuciIamMu», «HaxoxneHnue
MpUOJIMKEHHBIX 3HAYEHUW KBaApaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUH TPETbEU U YETBEPTOU CTENICHEN PA3JIOKEHUEM HA MHOXKUTENIN», « DyHKIUA Y
=vx u ee rpapuk», «llorpemHocTs M TOYHOCTh NPUOTKEHHS», «YeTHble H
HeueTHble QyHKIMUY», «DyHKIMA y=x"», «DyHKIHUa y= ax?, ee rpa@uk ¥ CBONCTBA.
I'paduku Gynkuumii y= ax? + N u y=a(x-m)?, «YpaBHEHHE C JBYMs IIEPEMEHHBIMHU U €TI0
rpadux», «I'paduueckuil cnocod pemeHus: CUCTeMbl ypaBHeHUi», «l300paxenue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuili TOUKaMU Ha KOOPIMHATHOM
MJI0CKOCTH. JIMHENHBIN U SKCIIOHEHIIUAIBHBIN pOCT. CIIOKHBIE TPOLICHTHD.

Cneagyer yMEHBIIUTh KOJMYECTBO YAaCOB Ha H3ydeHHE TeM: «DopMysbD»,
«JloKka3zarenbCcTBO TOXIECTBY», «JIMHEHHOE ypaBHEHHE C JIBYMS HEHU3BECTHBIMUY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs NepeMeHHbIMIY, «['paduueckoe perienue
JIMHEHHBIX YPAaBHEHUI M CHUCTEM JIMHEHHBIX ypaBHEHMI», «CBOMCTBA KBaJApaTUYHOM
byHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHIYETCS MCIOJb30BaTh: IS JIydIllen
npopaboTKu HamboJiee BaXKHBIX TeM Kypca: «Pemienuwe ypaBHeHwuit», «PereHue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0sMuy, «lIpruMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TIOBTOPEHHE, pEIICHHEe 3ajad,
npeoOpa30BaHUE BBIPAXKEHHMI, a TAK)KE HA 3aKPEIUIEHUE U3YUEHHOT0 MaTepuara.

T'eomempus

CreyeT OCHOBHOE BHUMAHHE YJIENIUTh MPAKTUYECKON HAIpPaBICHHOCTH Kypca,
UCKIIIOYUB M YOPOCTUB HauOoJiee CIOXKHBIM Il BOCHPUSITHS TEOPETHUYECKUUN
Marepuan. Ha ypokax reomeTpuu HEOOXOJUMO MAKCHUMAJIbHO HCIIOJIb30BaTh
HarJsiHbIE CpefcTBa OOydeHHUs, OOJIbllle MNPOBOJUTH MPAKTHYECKUX paldoT ¢
yYaluMHcs, pemats 3agaud. CTpouTh peleHre 3aa4 Npyu NOCTOSHHOM 0OpalieHuu
K HarJBITHOCTH — PUCYHKaM M YE€pPTEkKaM.

O3HakOMHUTENBHO NaThb TeMbl: «TeopeMbl M JI0OKa3aTeNbCTBO. AKCHOMBDY,
«JlokazarenbcTBO OT MNPOTUBHOrO», «CylIecTBOBaHME U €IUHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsAMOoi», «MeTos reoMeTprudecKuX Mect», «MeToa ynBOEHHS
Meauanbe», « Teopema daneca u TeopeMa 0 NPOMOPLHUOHATBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», «I3MeHeHrne TpUroHoOMEeTpUYECKUX (PyHKIUN IPH BO3paCTaHUN
yria», «DopMynsl IS PaguyCcoB BIMCAHHBIX M OIMCAHHBIX OKPYKHOCTEU
ITPABUJIBHBIX MHOTOYTI'OJIBHUKOB)», «YpaBHEHUE NPsAMO», «llBrxkeHue», «CBoucTBa
IOBWKEHUS», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIBHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha M3yudeHHe TeM: «CHMMETpUYHbIC
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOM cCUMMETpUN», «L{eHTpabHass CUMMETPHSI,
«ITapannenbubiii mepenocy, «lloBopor», «lIpeobpazoBanue mogodbus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOB», «OCHOBHBIE 33Ja4¥ Ha IIOCTPOECHHE C IOMOILBIO
UUPKYJIS W JIMHEWKW», «JleKapTOBBI KOOpIMHATHI HA IUIOCKOCTH», «Perienue
TPEYTrOJIbHUKOBY, «[logobue dhurypy.

BricBoOOIMBIIIMECS YaChl UCTIOIB30BATh HA PEILICHUE 33/1a4 U IOBTOPEHHUE.

Bepoamnocmb u cmamucmuxa

B cBsi3u ¢ TeM, YTO JaHHBIM KypC BBI3BIBACT HAWOOJBINNE CIIOKHOCTU JIS
oOyuatomuxcst ¢ 3[IP, cBsi3aHHBIE CO CHHKEHHBIM YpPOBHEM pa3BUTHsI CIOBECHO-
JIOTUYECKOT0 MBIIUJICHUSI, €r0 M3yYeHHUe JIOJDKHO CTPOUTHCSA Ha 0a30BOM YpOBHE M
JOCTYITHOM JJIsi YYEHUKOB Marepuasie. OCHOBHOE BHHMAaHUE CIEIyEeT YIEIUTh
paszenaM, CBS3aHHBIMHA C IIOBTOPEHUEM IPOMIACHHOIO MaTepualia, YBEIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHUM, CBS3AHHBIX C MPAKTUYECKON AEATEIBHOCTHIO
00yJarommxcs.



Heobxoaumo mnepecMoTpeTh cojiepKaHUEe TEOPEeTHUYEeCKOro Marepuaia u
XapakTep €ro M3JIOKEHHUS: TEOPETUYECKUH Marepual MNPENoJHOCUTH B MpOLECcCce
penieHus 3a7a4 U BBINOJIHEHUS 3aJaHUil HArJsJHO-NPAKTHUYECKOrO0 XapakTepa; He
TpeOOBaTh BBIBOJIa M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, PEIICHUs HEeCTaHAApPTHBIX,
TPYROEMKHUX 3a1aHUM. P TeM crenyeT nu3ydaTh B O3HAKOMUTEIIBHOM ILUIAHE.
IIpumepHble BHAbI AeATebHOCTH oOydawmmxcs ¢ 3IIP, oOycioBieHHBbIE
oco0biMM  o0Opa3oBaTeJIbHBIMH  NOTPeOHOCTAMH M o0ecne4yuBaKOIIHe
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00pa30BaHus MO npeamery «MareMaTuKay

Copnep>xanue BHIIOB fAesiTenbHOocTH oOywaromuxcsi ¢ 3[IP ompepensiercss ux
0CcOOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [[OMUMO HIMPOKO HCIONB3YyEMBIX B
OOIT OO0 o6mmx g Bcex 00ydaromuxcsi BUAOB IESTEIBHOCTH CIEAYET YCUIUTh
BU/IbI JAESITENBHOCTU CTIEM(PUYHBIE JIJIsI JAHHOW KaTeropuu JeTei, o0ecrneurnBaronie
OCMBICIICHHOE OCBOCHHME COJACpXKaHMs O00pa3oBaHUs [0 MPEAMETY: YCHUJICHHUE
IIPEAMETHO-TIPAKTUYECKON JEATEIBHOCTH C AKTUBHU3ALMEHd CEHCOPHBIX CHCTEM;
YepelOBaHNE BHUJOB JICATEIIBHOCTH, 3aJCHCTBYIOIIMX pPAa3jM4YHbIE CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHaa C OIOPOM Ha aAJITOPUTM; «IIOLIArOBOCTH» B U3YYECHHUH
MaTepuasa; UCIOIb30BaHHUE JOMOIHUTEIbHON BU3YAIbHOM OMOPHI (CXEMBbI, 1a0JIOHBI,
ONOpHBIE TAOJMILIBI); PEUYEBOM OTYET O MPOIECCE U pe3ysibTaTe JeATEIbHOCTH;
BBITNIOJTHEHUE CIIEUUANbHBIX 3a/laHui, OO0ECHEeUMBAIOIIUX KOPPEKLHUIO PETYJISALIUU
y4eOHO-TI03HABATENBHOM IEATEIbBHOCTU U KOHTPOJIb COOCTBEHHOTO Pe3yJIbTata.

[IpumepHass TemaTuyeckass M TEPMHUHOJOTMYECKAasl JIEKCUKA COOTBETCTBYET
OOII OO0O.

st oOydaromuxes ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA TMPUEMBI pabOTHI C
JEKCUYECKUM MaTepuaioM Mo mnpeamery. llpoBoaurtcs crenumanbHas pabora 1O
BBEJICHUIO B aKTHBHBII CJIOBapb OOYYaIOIIMUXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUHU.
N3y4aemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOU OCHOBE, 00s13aTeIbHA BU3yalbHAs
NOJIIEPAKKA, AITOPUTMBI paOOTHI C ONIPEAETICHUEM, OITIOPHBIE CXEMBI JJIs aKTyaIu3aluu
TEPMUHOJIOTUH.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B cootrBerctBuM ¢ ®enepaibHbiM TOCYJApCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHAApPTOM OCHOBHOrO 0011ero oOpa3oBaHMs y4deOHbIM mpeamer «MaTtemaThuka
BXOJMUT B TMpeAMETHYIO obsacth «MaremMatuka W HH(QOpMATUKa» U SBISETCA
oOsi3aTenbHBIM 111 u3ydeHusi. B 5-9 kiaccax yueOHbIN mpeamer «MaremaTukay
TPaJAUIIMOHHO M3y4YaeTcs B paMKax CleIyloluX ydeOHbIX KypcoB: B 5-6 kiaccax —
Kypca «MaremaTtuka», B /-9 kiaccax — KypcoB «Aure0Opa» (BKJIOUYasl DJIEMEHTHI
CTaTUCTUKU W Teopuu BepositHocTei) u «l'eomerpus». Hacrosimelr mporpammon
BBOJIMTCSI CAMOCTOSITEIbHBIN YUEOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

HacToseit nporpaMmoit mperycMaTpruBaeTCs BbIJICICHUE B yUeOHOM IUIaHe Ha
M3y4YeHHE MaTeMaTUKH B 5—6 Kilaccax S5 yueOHBIX 4aCcOB B HEZEIIIO B TEUEHUE KAXK]IOTO
rojia o0yuenus, B 7-9 kiaccax 6 yueOHBIX 4aCOB B HEJENIO B TEUECHUE KaXJI0r0 roja
o0yueHust, Bcero 952 yueOHBIX yaca.

Copnepxanue yueOHOro mpeamera «MaremaTtvka», MpPEACTaBICHHOE B
®dpaepanbHOM paboueit mporpamme, coorBeTcTByeT DPI'OC OO0, denepanbHoi
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OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO O0IIero oOpa3oBaHus,
denepanbHON aJanTUPOBAHHONW OCHOBHON 00pa30BaTebHON MPOTrpaMMe OCHOBHOTO
o011ero 06pazoBaHus 00yUaIOIIUXCS C 33I€PKKON TICUXUYECKOTO PA3BUTHA.

TemaTnyeckoe IJIaHUPOBAaHUE YYEOHBIX KYpCOB U PEKOMEHIYEMOE
pacnpeneneHrue yueOHOro BpeMEHH I U3yYEHHUs OTIEIbHBIX TEM, MPEJIOKEHHBIE B
HACTOSIIEH MPOrpaMMe, HaJI0 pACCMAaTPUBATh KAK MPUMEPHBIE OPUEHTUPHI B IOMOIIb
COCTABUTENIO aBTOPCKOW paboyeil mporpaMMbl U TMPEXJE BCETO YUYHUTENI0. ABTOP
pabouell mporpaMMbl BIIpaBe YBEJIUYUTH MPEAJIOKEHHOE YHCIO YYEOHBIX 4acoB Ha
TeMbl, TpeOyromniue Oojee MAIUTeIbHOro u3ydenus oOydarommmucs c¢ 3[IP, wim
YMEHBIIUTh KOJUYECTBO YACOB HA TEMbI, U3y4acMbI€ Ha O3HAKOMHUTEIIBHOM YPOBHE.
JlomycTUMO Tak»Xe JIOKaJbHOE NEPEPACIPEICIICHNE U MEPECTAHOBKA 3JIEMEHTOB
collepKaHUsi BHYTpPH JaHHOro kjiacca. KoimuecTBO MPOBEPOYHBIX  paboT
(TeMaTU4eCKUi U UTOTOBBIN KOHTPOJIb KAUeCTBAa YCBOCHUS YYEOHOT0 MaTepuaia) U ux
TUN (CaMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OThI, TECTHI) OCTAIOTCS HA YCMOTPEHUE
yuntess. Takke y4uTesb BIpaBe YBEIMUYUTh WM YMEHBLIUTh YUCIIO YY€OHBIX YacoB,
orBeA€HHBIX B I[IpumepHoii pabouell nporpamme Ha 0000LIEHHE, TOBTOPEHUE,
CUCTEMATH3ALMI0 3HAHWK oOOydarommxca. EAMHCTBEHHBIM, HO NPUHLUIHAIBHO
BAKHBIM KPUTEPHUEM, SIBIIICTCS JOCTUKEHUE PE3YNIbTATOB OOYUEHHs, YKa3aHHBIX B
HACTOSIIIEN IpOrpaMMe.



ATAIITUPOBAHHA S PABOYAS [TPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI
Henaun n3yyeHusi yaeOHOro Kypca

[TpuoputeTHBIME LIETSIMU O0YUEHHS] MaTeMaTHUKe B 5—6 Ki1accax sIBISIIOTCS:

" npojoKeHHEe (GOPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TMOHATHH (4YUCIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), o0ecreunBaroMX MPEeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHuUs 00yUYaIOUINXCS;

" pa3BUTUE WHTEJUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOYyYarolUXcs C
311P, nmo3HaBaTeIbHON aKTMBHOCTH, UCCIEAOBATEICKUX YMEHHUM, MHTEpeca K
U3YYECHUIO MaTEMATHKH;

* noaseaeHue oodyyatouiuxcs ¢ 31IP Ha TocTynmHOM AJi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MATEMATHKU U OKPYXKAIOLIEro MUpa;

* (popmupoBaHuEe (QYHKIMOHAIBHONM MaTeMaTUYeCKOW TI'pPaMOTHOCTH: YMEHUS
pacrno3HaBaTh MaTEMaTHUYECKUE OOBEKTHI B pEaIbHBIX KU3HEHHBIX CUTYALMSIX,
IIPUMEHATH OCBOCHHBIE YMEHHMS I PELICHUS INMPaKTUKO-OPHUEHTHPOBAHHBIX
3a/lay, HMHTEPIPETUPOBATH IMOJIYYEHHBbIE pPE3ylbTaTbl W OLIEHUBAaTh UX Ha
COOTBETCTBHE MPAKTHYECKOW CUTYaIUU.

OCHOBHBIE JMHHH COJIEp)KaHUs Kypca MaTeMaTuku B 5-6 kimaccax —
apuMeTnyeckas U reOMEeTpuYecKas, KOTOPbIE pa3BUBAIOTCS MMAPAUIEIbHO, KaXK1as B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroH, a B
TECHOM KOHTAKT€ W B3aMMOJEHCTBUU. Takke B Kypce MPOUCXOTUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOpbl U ONUCATENbHON CTATUCTUKH.

N3yuenue apudmernyeckoro Marepuaia HayMHAETCSd CO CHUCTEMATHU3alUUd U
Pa3BUTHUS 3HAHUM O HATYPAJIbHBIX YHMCIIAX, MOJYYEHHBIX B HayajdbHOW wikouse. [Ipu
TOM COBEpUICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKU U (POPMHUPOBAHUE HOBBIX
TEOPETHUYECKUX 3HAHMM COYETAETCS] C PAa3BUTUEM BBIYMCIUTEIBHON KyJIbTYpHI, B
YaCTHOCTU C OOYyYEHHEM MPOCTEUIIMM MpUEMaM MPUKUAKUA U OLUEHKH pPe3ylIbTaTOB
BbIUKCICHUH. M3ydeHne HaTypallbHbIX YHCEeN MMPOI0JKAETCS B 6 KlTacCce 3HAKOMCTBOM
C HAYAJIbHBIMU TOHATUSIMU TEOPUU JEITUMOCTH.

Jpyroii KpynHblil OJ0OK B coliepKaHUU apu(PMETHUECKON JIMHUU — 3TO JPOOH.
Hauano u3ydeHus: OObIKHOBEHHBIX U JIECSITUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITO
MEpBbI 3Tanm B OCBOEHUM JpoOeH, Korja MPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
uaesIMH, TOHATUAMU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpobOeil B
MOJIHOM 00BEME MPENUIECTBYET U3YUCHHUIO JECATUUHBIX Ipo0el, 4To 1eaecooOpaszHo
C TOYKH 3PEHHUS JIOTUKU W3JIOKEHUS YHCIIOBOW JIMHUM, KOrJa IMpaBuja ACUCTBUU C
JACCATUUYHBIMH APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJIrOpUTMaMHU
BBITIOJTHEHUSI JEHCTBUI ¢ OOBIKHOBEHHBIMH JPOOSMU. 3HAKOMCTBO C JIE€CATUUYHBIMU
ApOOSIMH PaCUIMPUT BO3MOXKHOCTH JJI TMOHUMaHUS OOy4YaIOIIMMUCS MPHUKIAJIHOTO
MPUMEHEHUsI HOBOW 3alKCH MPU U3YyYEHUU APYTUX MPEIMETOB U MPHU MPAKTHUYECKOM
ucnons3oBanud. K 6 kimaccy OTHECEH BTOpOM ATam B M3Y4YEHUHU JpoOei, Tje
MPOUCXOUT COBEPIICHCTBOBAHUE HABBIKOB CPAaBHEHUS W IpeoOpa3zoBaHus ApoOei,
OCBOEHHE HOBBIX BBIUYMCIUTENbHBIX aJITOPUTMOB, OTTAUMBAHNE TEXHUKHU BBIYUCICHUH,
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B TOM YHMCJI€ 3HAaYEHUN BBIPAKEHUMN, COEpKAIIUX U OOBIKHOBEHHbIC, U I€CSITHUHbIE
Ipo0Ou, yCTAaHOBIIEHUE CBS3EH MEXIy HUMHU, pACCMOTPEHHE MPUEMOB PEILICHUS 3a]1a4
Ha 1poOu. B Hauase 6 kimacca mpoOMCXOAUT 3HAKOMCTBO C MOHSITHEM IMPOIICHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHU TAKXKE MOTYT PacCCMaTPUBAThCS B HECKOJIBKO 3TarnoB. B 6 kinacce B Hayae
u3yuyeHust TeMbl «I107M0KUTENbHBIE U OTPULIATEIBHBIE YHCIIA» BBIICIACTCS MOATEMA
«llenble yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIbHBIMH UYHUCIAMHU H
NEUCTBUSIMA C TIOJIOKUTEIBbHBIMA M OTPULATEIIBHBIMU YHUCJIAMHU MPOUCXOJIUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0Ja. JTO TO3BOJSAET HAa JOCTYIIHOM YPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU MOHATHUSIMU TEMBI, B TOM
YyClI€ W C NOpaBWIaMH 3HAKOB IPU BBINOJHEHHH apU(PMETHUYECKUX JEHCTBUU.
N3yuyeHue palioHAIbHBIX YUCEI Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOJIOJIKEHO B
Kypce anreopsl 7 Kjlacca, YTO CTAHET CIEAYIOMIMM POX0I0M BCEX MPUHIMUITUATBHBIX
BOIIPOCOB, TEM CaMbIM pa3/ielICHUE TPYIAHOCTEN 00JIer4aeT BOCHPUITHE MaTepHaa, a
pacnpeiesieHue BO BpeMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0O0yyeHMUM pElIeHHI0 TEKCTOBBIX 3a/ady B 5—6 Kilaccax HCIONb3YHOTCS
apumernueckue NpuéMsl perieHus. TeKCToBbIE 3aJjauu, pelaemMble Ipu 0TPadOTKe
BBIYMCIINTEIIBHBIX HABBIKOB B 5—O06 KJlaccax, pacCMaTpUBAIOTCA 3aJadd CIEAYIOIINX
BUJOB: 33Jaud Ha JIBWJKEHUWE, HAa 4YacTH, Ha TOKYIIKM, Ha pabdoTry W
IIPOU3BOAMUTEIILHOCTD, Ha NIPOLEHTHI, HA OTHOWICHHA M mponopuuu. Kpome Toro,
oOy4Jaroniuecsi 3HaKOMSTCS ¢ NpHEMaMHU PELICHUs 3aJad MepedopoM BO3MOXKHBIX
BApUAHTOB, yyaTcs paboTaTh ¢ MHPOpMaIel, mpeAcTaBIeHHON B popme TabInIl WK
JTUarpaMM.

B ®epepanbHoil pabouelt mnporpamme MNpeaycMOTpeHO (OpMUPOBaHHUE
MPOTEIEBTUUECKUX aNreOpandecKux npeacraBiieHuid. bykBa kak CHUMBOJ HEKOTOPOTO
YyyCclia B 3aBUCUMOCTHM OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCSA IOCTENEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HCHOJB3YETCS MPEXIE BCEro AJIs 3alMUCH OOIIMX
YTBEPXKACHUM M MpeAsio’)KeHuH, QopMys, B YaCTHOCTH JUIsl  BBIYMCIICHUS
r€OMETPUYECKHUX BEJIUYMH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KiaccOoB MPEACTaBIICHA HarJIsiAHAs T€OMETPUs,
HanpaBJICHHass Ha  pa3BUTUE OOpPa3HOrO0  MBIIUIEHHS, POCTPAHCTBEHHOTO
BOOOpa)KeHUs1, U300pa3UTENIbHBIX YMEHUNH. DTO BayKHBIN ATall B U3yUYEHUU T€OMETPUH,
KOTOPBI OCYIIECTBIIAETCS HA HArJISAHO-TNIPAKTHUYECKOM YPOBHE, ONUPAETCS Ha
HarjIsiIHO-00pa3HOe  MBIIUICHHE oOywarommuxcs. bosblas poiab  OTBOJAUTCSA
MPaKTUYECKOM  JIEATENbHOCTH,  OMbBITY,  JKCIEPUMEHTY,  MOJEIMPOBAHHUIO.
OOyuaroluecs 3HAKOMSTCS C TE€OMETPUYECKUMH (UrypaMyd Ha TUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusMu, ydarcss u3o0paxaTh MX Ha
HEJIMHOBAaHHOM M KJleTyaToil Oymare, paccMaTpHUBaIOT MX IMpoCTeilline cBoiicTBa. B
Mpoliecce U3yYeHUs HArJISAHOW reOMETPUM 3HAHUS, MOJIyYeHHbIE 00y4YarolMMUCS B
HaYyaJIbHOW LIKOJIE, CHCTEMATU3UPYIOTCS U PACLIUPSFOTCS.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMy IUIaHY B 5—6 KjaccaXx H3y4aeTcs WHTETPUPOBAHHBIN
npenMer «MaTemaTHKay, KOTOPBIM BKIIOYaeT apu(METHUYECKHl Marepual |
HarJsIHY0 TEOMETPHIO, @ TAKXKE MTPOIEAEBTUUECKHIE CBEACHUS U3 alreOpbl, 3JIEMEHTHI
JIOTMKH M Hayaja OIMCaTeIbHOU CTaTUCTUKH.

VY4eOHbIil I1aH HA U3yYeHHE MaTeMaTHKU B 5—0 Kiaccax OTBOJUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXKJOro rojaa ooOydyeHus, Bcero He MeHee 340
y4eOHBIX YacoB.

Coaep:xxanue yueOHOro Kypca (1mo roxam o0y4eHnus)
5 KJIACC

Hamypanvhule uucna u Hynp

Harypanbnoe umcino. Psg nHatypanpabix uucen. Yucino 0. H3obpaxenwue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBOM) MPSIMOMA.

[lo3unmonHass cucremMa CUHUCICHUS. Pumckas Hymepayus Kak npumep
HeNno3UYUOHHOU cucmempl cuucienus®. JIecATHUHAas CUCTEMA CUUCIICHHS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPAaBHEHUE HATYPAJIbHBIX YHCEI C HYJIEM.
Crnioco6sl cpaBHeHus. OKpyTieHUE HATYPaTbHBIX YHUCE]T.

CnoxeHre HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOKEHUU. Brruntanue
KaK JIeMCTBUE, 0OpaTHOE CIOKEHHIO. YMHOXEHUE HATYpaJbHBIX YHCEI; CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOKEHUU. Jlenenue kKak aeicTBue, 00paTHOE YMHOXKEHHIO.
KomnonenTel  fielicTBUi, CBsSI3b  MeExIy HUMHU. [IpoBepka  pesyinbrara
apudmMeTHdyecKkoro JaedcTBus. llepeMecTUTENIbHOE W COYETATEIBbHOE CBOMCTBA
(3aKOHBI) CIIOKEHUS U YMHOXEHHS, pdacnpedeiumenbHoe C80UCmB80 (3AKOH)
VMHOMNCEHUSL.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA M 3alKCH
CBOMCTB apu(PMETUUECKUX JCHUCTBUIA.

Jlenumenu u xpamwuvle uucaa, pas3IoKEHUE HA MHOXUTENH. lIpocTeie wu
coctaBHbIe uucia. [ lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenne ¢ ocratkom.

CreneHb ¢ HaTypaJlbHbIM MOKa3aTeJeM. 3alKch 4YHUCIa B BHUIAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. BplunciieHMEe 3HAYEHUM YMUCIIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJHEHHS  JAeucTBUU.  lMcnosib3oBaHMe  IpU BBIYHCIICHUSAX
MIEPEMECTUTEIBHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKECHUS,
PACnpeoenumenbH020 C8OUCMBA YMHONCEHUS.

podu

[IpencraBienre o JOpobW Kak CIOcoOe 3amMCH  YacTH  BEIWYHHEI.
OO0bikHOBeHHBIE pobu. [IpaBuibHBIE W HepaBWIbHBIE ApoOu. CMemanHas apoob;
MIPEICTABJIICHUE CMEIIAaHHOMN APOOH B BUEC HETIPABIIIBHON JPOOU M BBIICTICHUE TIEION
YacTH YMCJIa U3 HEMpaBWIbHON apoou. M300pakenne npobdeit ToukaMu Ha YUCITIOBOM
npsimoii. OcHOBHOE cBoMcTBO Apodu. Cokpawenue opobdeii. IIpusedenue Opoodbu K
HoBoMy 3HameHamento. CpaBHEHUE APOOCH.

CrnoxxeHre U BbIYMTAHUE JIpoOed. YMHOXKEHUE U JeleHne ApoOeil; B3auMHO-
obOpatHble 1podu. Haxooicoenue wacmu yeno2o u yenio2o no e2o 4acmiu.
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Hecarnunas 3anuch apobeit. Ilpencrabienue necsITUYHOW JpoOW B BHJIE
0OBIKHOBEHHOM. M300pakeHne NeCATHYHBIX APOOEH TOUKaMU Ha YHCIOBOM MPSIMOIA.
CpaBHEHHE JECATUIHBIX APOOCH.

Apudmernueckue ACHCTBUA C  ACCATUYHBIMH  JApoOsimu.  Okpyenenue
oecsamuyHvlx Opooell.

Penienue TeKCTOBBIX 33124

Pemenue TeKCTOBBIX 3a/1ay apu(METUYECKUM CIOCOOOM. Peuierue noeuieckux
3a0ay. Peuwenue 3a0au nepebopom ecex 8603Mo*CHbIX apuarnmos. VIconb30BaHue Ipu
pElIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3amay, coaepkamuyx 3aBUCHUMOCTH, CBS3BIBAIONINE BEIUYHHBL:
CKOPOCTb, BPEMSI, PACCTOSIHHE; IIeHa, KOJTUIECTBO, CTOMMOCTh. EUHUIIBI U3MEepeHUS:
Macchl, 00bEMa, IEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEKIY CIMHHUIIAMHU
M3MEPCHUSI KaXKI0W BETUINHBI.

Pemienne 0CHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenre qaHHBIX B BUJIC TAOJIHII, CTOJIOYATHIX THATrPaAMM.

Harasignasi reomerpust

Harnsinaele npeacraBieHus o purypax Ha IiIOCKOCTH: TOUKa, IpsiMasi, OTPE30K,
Jy4, YroJl, JIoMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsmoii, ocTpbIi,
TYTHOU U pa3BEPHYTHIC YTIIBI.

JlnuHAa OTpe3ka, METPUYECKUE SAMHUITLI JUTHHBL. J[JTMHA JTOMaHOH, TepuMeTp
MHOTOYTOJIbHUKA. 3MepeHne U MOCTpOeHNE YIII0OB C MOMOIIBIO TPAHCTIOPTHUPA.

Harmsimaple mpencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIBHHK, KBaJIpaT; TPEYTOJIBHUK, O paseHcmae ueyp.

N3o0paxxenne ¢uryp, B TOM 4YHCIE€ Ha Kieryatold Oymare. [locmpoenue
KoHghueypayuil u3z yacmeti NpsamMoul, OKPYICHOCMU HA HEIUHOBAHHOU U KAemyuamotl
bymaee. VIcnonb30BaHWe CBOWCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaJApaTa.

[Inomans mNpsSMOYroilbHUKAa W  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucie (Quryp, m300pak€HHbIX Ha KJieTd4aTod Oymare.
EauHuier u3mepenus mioniaiu.

Haenaonvie npeocmasnenusi 0 npocmpanHcmeeHHblX Quaypax: npsamoy20bHblil
napannenenuneo, Kyo, MHoO202paHHuku. M300pasicenue npocmeriuiux MHO202PAHHUKOS.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneti MHO20CPAHHUKO8 (U3
bymazu, nposoIoOKU, NAACMUIUHA U OP.).

O06vém npsamoy2oibHo20 napaiieienuneda, Kyoa. Eounuyvt usmepenus 06véma.
6 KJIACC

HamypaJle ble uucjia
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Apudmernueckre OEUCTBUS C MHOTO3HAYHBIMM HATypaJbHBIMH YHCIAMHU.
YuciioBble BRIPAXKEHUS, MOPSAOK ACHCTBUHN, UCIIOJIb30BaHUE CKOOOK. Mcronb3oBanue
[P BBIYUCIEHUSAX MEPEMECTUTEIBHOTO W COYETATEIBbHOIO CBOWCTB CIIOKEHHS U
YMHOXEHHS,  pacnpeoeiumenbHo2o  ceoucmea  ymHoxcenus.  OKpyrieHue
HaTypaJbHBIX YUCE.

Jlenutenu U KpaTHbIC YHUCIIA; HAUOOAbUWUL 0OWUll Oenumenb U HaumMeHbulee
obwee kpamuoe. enumocms cymmul u npoussedeHus. JIeneHrue ¢ 0CTaTKoOM.

Jlpoou

OObIKHOBEeHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpalleHue apooei.
CpaBHeHMe U ynopsiiouuBaHue ApooOeit. PelieHue 3aay Ha HAXOXKIEHUE YaCTU OT
[EeJIoro M 1EeJIoro mo ero yactu. J[poOHoe uwMcio Kak pe3ynbTar JeieHUs.
[IpencraBieHue AecITUYHOW ApoOU B BUAE OOBIKHOBEHHOM IpOOM U BO3MOKHOCTH
MPEACTABICHNUS] OOBIKHOBEHHON ApoOM B BUJE JecATUYHOW. [lecaTnuHbie npolOu u
MeTpUYecKas cucrema mep. ApupmeTnyeckue NeUCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHowieHue. JlenmeHne B JTaHHOM OTHOIIEHMH. Macwma6b, TPONOPUUSL.
[IprMenenne mponopunid pY PEMIEHUH 33/1a4.

[TonsiTue npoueHTta. Beruucienne nporeHTa OT BEIMYMHbI U BEJIMYUHBI 10 €€
NPOLEHTY. BbIpakeHHe MNpOLEHTOB AECATUYHBIMU ApoOsmu. PerieHue 3amad Ha
IIPOLICHTHI. BhIpa’keHrEe OTHOILEHUS BEJINYUH B IIPOLICHTAX.

Ilonoscumenvuvie u ompuyamenvHvle yucia

[TonoxxurenbHble W oTpuuaTenbHble yucna. Llensie uncna. Mooynv uucna,
eeomempuydeckas uHmepnpemayus Mooyas uyucia. V300paxxkeHue uucen Ha
KOOpPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHeHue uucen. ApupMeTHUYECKHUE NEUCTBUS C TMOJIOKUTEIbHBIMA U
OTpULIATEILHBIMHU YHUCIAMHU.

[IpsiMmoyroJsibHasi cucTeMa KOOpJAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOUYKM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Touek U Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

Bykeennuie eviparcenus

[Ipumenenue OyKB AJis 3aMIMCH MAaTEMAaTUYECKUX BBIPAXKEHUM U MPEAJIOKEHUI.
CpoiicTBa apu(pMETUUECKUX JEUCTBUN. bByK6eHHble 6blpadceHuss U YUCI08ble
noocmanoeku. DByKBEeHHbIE DPABEHCTBA, HAXOXKJIEHHWE HEM3BECTHOIO KOMIIOHEHTA.
®opmynsl; GopMynbl mepuMeTpa W IUIOIMIAIU MPSMOYTOJbHUKA, KBaapaTa, 00bémda
napannenenuneoa u Kyoa.

Pewenue mexcmosuwix 3a0au

Pemenne TeKCTOBBIX 3a/1a4 apuPMETHUECKUM CIIOCOOOM. Pewtenue nocuueckux
3a0au. Pewenue 3a0au nepebopom 8cex 803MON*CHBIX BAPUAHMOE.

Pemenue 3amay, coaepKaluux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJITUYHHBL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1IEHa, KOJMYECTBO, CTOMMOCTD; IPOU3BOIUTEIBLHOCTD,
BpeMs, 00bEM paboThl. EQuHUILIBI M3MEpeHHs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpeMEHHU, CKOPOCTU. CBA3b MEXK/Yy €IMHULIAMU U3MEPEHUS KaXKI0W BEIIMYUHBI.

Pemenue 3aia4, CBSI3aHHBIX C OTHOIIEHUEM, TIPOMOPIIMOHATILHOCTHIO BEJIMYHH,
NPOLIEHTaMU; pEIIEHUE OCHOBHBIX 33a4 Ha JPOOU U MPOIEHTHI.
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Oyenka u npukuoKa, okpyeieHue pe3yibmamd.

Cocmasnenue 6YK8EHHbIX BbIPANCEHULL NO YCI08UIO 3A0AYlU.

[TpencraBicHre MaHHBIX C IMOMOIIBI0 TaOmuI W jguarpamMMm. CtojOuaThie
JUarpaMMBbl: YTCHUE B IIOCTPOCHHE. UTeHHE KPYTOBBIX JTHarpamMM.

Haznaonaa zeomempus

Harnsaasle npeacTaBiieHus o GUrypax Ha IDIOCKOCTH: TOYKA, MPpsAMasi, OTPE30K,
Jyd4, YroJj, JOMaHast, MHOTOYT'OJIbHUK, YeThIPEXYTOJbLHUK, TPESYTOJIbHHUK, OKPYKHOCTB,
KpYT.

Bzaummoe pacnonosicenue 08yx npsamulx Ha NIOCKOCHU, NApallesibHble NpsSmMble,
nepneHouKkyisphvie npsmvle. VIaMepeHUe pacCTOSIHHI: MEXIy JBYMsI TOYKaMH, OT
TOYKH JI0 TIPSMOIA; JITTMHA MapIIpyTa Ha KBaJIpaTHON CETKeE.

M3MmepeHne W TIOCTPOCHHE YIJIOB C IIOMOIIBIO TpaHCHOPTHpA. Buasl
TPEYTOJIHLHUKOB: OCTPOYTOJIbHBIMH, IPSIMOYTOJIBHBIH, TYTOYTOJILHBIN;
paBHOOCIPEHHBIH, PaBHOCTOPOHHUIA. YeThIpEéXyrobHUK, IPUMEPBI
YeTBHIPEXYTOJLHUKOB. [IpSAMOYTOJbHUK, KBaapaT: MCIOJIL30BaHUE CBONCTB CTOPOH,
VTJIOB, TUArOHAIICH. M300padicenue ceomempuieckux gpueyp Ha HeIUHOBAHHOU Oymaze
C UCNONL30BAHUEM YUPKYJIA, JUHEUKU, YeoabHuka, mpancnopmupa. IloctpoeHus Ha
KJIeT4aTon Oymare.

[Tepumerp MHOTOYTONBLHUKA. [TOHATHE IIOMAAH GUTYPBI; €IUHUIIBI U3MEPCHHS
wiomniaay. [TpuOmmkéHHOe U3MEpPEHHE ILIOMAAN (GUTYpP, B TOM YHCIIC Ha KBaJApaTHOU
ceTke. [Ipubausicénnoe usmepeHnue OUHbL OKPYICHOCU, NAOUAO0U KPYed.

Cummempusi: YeHmpaivbHas, ocesas u 3epkaivHas cummempuu. Ilocmpoenue
CUMMEMPUYHBLX DUYD.

Haeznsaonvie npedcmasnenus o npocmpancmeeHuvix gueypax: napaiieienuneo,
KyO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpadsxicenue
npocmpancmeenHvlx gueyp. llpumepvt pazeépmox MHO20CPAHHUKOS, YUIUHOPA U
konyca. Cozdanue mooenell NpoCcmpancmeeHHvix ¢ueyp (u3z oymacu, nposooKu,
NAACMUIUHA U Op.).

Ilonamue o6wéma, eounuyvl uzmeperus obvéma. OObEM NPAMOY20NbHO2O
napannenenuneoa, Kyoa.
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AJJAIITUPOBAHHAA PABOYASA [IPOTPAMMA VYYEBHOI'O KVYPCA
«AJITEBPAY. 7-9 KIIACCBI
Hean n3yyeHusi yaedOHOro Kypca

AnreOpa sBII€TCS OJHUM H3 ONOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHAa
o0OecreynBaeT HM3y4yeHHWE JPYruX AHCLUMIUIMH, KaK €CTECTBEHHOHAy4YHOIrO, TaK H
TYMaHUTAPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIS TPOIOJDKEHHS 00pa30BaHus U
B TOBCEAHEBHOW XU3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX MPEJCTaBICHUN O
MIPOUCXO0XKJICHUN
U CYIIHOCTH anrebpamdeckux abCTpakiui, crmoco0e OTpakeHHs MaTeMaTHUeCKON
HAyKOM SIBIEHUH M TPOLECCOB B MNPHUPOJAE M OOIIECTBE, POJIM MATEMaTHYECKOTO
MOJICTMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO
HAayYHOTO MHPOBO33PEHUS M KAYECTB MBIIIJICHUS, HEOOXOIUMBIX JJIs aJanTaliy B
COBpeMeHHOM LM(poBoM obOmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHMs  HaOmOgaTh,  CpPaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBILIJIEHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOM JEHCTBUS M BBIBOJBI, (HOPMYIHPOBAThH
yTBepxkaeHus. OcBOoeHHE Kypca anreOpbl 00eCHeuMBaeT pa3BUTHE JIOTUYECKOIO
MBIIUIEHUS OOYy4YaloIIMXCA: OHHU HCHOJb3YIOT JIEAYKTUBHBIE W HHIYKTUBHbBIC
paccyxeHus, O0O0OOIIEHHE U KOHKpETU3aluio, a0CTparupoBaHUE U aHAJOTHUIO.
OOyuenue ainreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOATEIbHOU
NEATENBbHOCTH  OOyYarOIIMXCs, T03TOMY CaMOCTOSITENIbHOE pelIeHue  3aaad
€CTECTBEHHbIM 00pa3oM SBISIETCS peanu3auueld JesTeIbHOCTHOIO MPUHIMUIIA
o0yueHus.

B crpykrype nporpammbl yueOHOro Kypca «Auredpa» OCHOBHOW LIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJIEPKATEIbHO-METOINYECKHEe JuHUU: «YHucna wu
BBIYHMCIICHUS; «ANITeOpanyecKue BRIPAKEHU»; «Y PaBHEHHUS U HEPABCHCTBAY;
«Dynkuuny. Kaxnas u3 3TUX coaepkareabHO-METOINYECKUX JTUHUN pa3BUBAEeTCs Ha
MPOTSDKEHUH TPEX JIET M3YYEHMs] Kypca, €CTECTBEHHBIM O0pa3oM MeperieTasich U
B3aUMOJICUCTBYS C APYTMMH €ro JUHUSAMU. B Xole n3yuyeHus Kypca o0ydaromumMcs
MPUXOIUTCS JIOTUYECKU PpACCYKaTh, HCIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3M ¢ 3TUM 11e51ec000pa3HO BKIIOYHUTH B MPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIIME BCE OCHOBHBIE pa3/ieibl MATEMAaTHYECKOT0 00pa30BaHUs U
CHOCOOCTBYIOLIME  OBJAJCHUIO  OOy4YalOIIMMHUCS  OCHOB  YHUBEPCAJIBHOTO
MaTEeMaTHYECKOTO si3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJEPKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AireOpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaKkTep.

Copnepxxanne nuHuUM «YUucna ©  BBIYMCIEHUS» CIY>)KUT OCHOBOM  JUIA
JaJIbHEHIIEr0 W3Y4YeHHUs] MAaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIHUXCS
JIOTUYECKOTO MBIIIJIEHUSI, OPMUPOBAHUIO YMEHHMS MOJIb30BATHCA AITOPUTMAMH, a
TaKKe NPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX [JIsl MOBCEIHEBHOMN
*KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBS3aHO C pallMOHATIBHBIMU U
MPPALMOHATIBHBIMU YUCIaMU, (OPMUPOBAHUEM MPEJCTABICHUN O JAEHCTBUTEIBHOM
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quclie. 3aBepIllIeHNEe OCBOSHUS YHCIOBOM JINHUU OTHECEHO K CTaplleMy 3BEHY OOIIEero
o0pa3oBaHUs.

CopeprkaHue IByX alreOpandecKuX JIMHAHA — « Are0OpandecKue BRIPaXEHU» U
«YpaBHEHUS U HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYUYAIOIIUXCS
MaTe€MaTUYeCKOro anmnapara, HEOOXOAUMOro I pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4. B OCHOBHOW MIKOJIE
y4eOHBI MaTepuayn TpYIIUPYETCs BOKPYT paIlMOHAIBHBIX BhIpaKeHUil. Anredpa
JEMOHCTPUPYET 3HaUYCHNUE MATEMATUKU KaK S3bIKA JUI1 IOCTPOCHUS MaTEMAaTHYECKUX
MOJIeJIel, ONMUCaHMs MPOLIECCOB U SABJICHUH peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOIAT TaKXKe JaJbHEWIIEe pa3BUTHE AJITOPUTMHUUECKOIO MBIIUICHUS,
HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOCHHUS Kypca HMH()OPMATHKH, U OBJIAJICHUE
HaBbIKaMU JIEyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne CUMBOJIBHBIX (POPM BHOCHUT
CBOM crnenu@uueckuili BKJIaJ B pa3BUTUE BOOOpPaXXEHUs, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanue (QyHKIIMOHATBHO-TPA(UUYECKOW JIMHUM HAIIEJICHO HA MOJy4YeHUE
IIKOJIbHUKAMH 3HAaHUA O (QYHKIMSIX KaK BaKHEWIEeH MaTeMaTUYECKON MOAENH i
OMMCAHUS U UCCIENOBAHMS Pa3HO-00pa3HbIX MPOILIECCOB U SIBJICHUN B MPUPOJE H
oOuiectBe. M3yueHue 3TOoro marepuana CrocoOCTBYET Pa3BUTHIO y OOyYaOLIUXCS
YMEHHS UCIIOJIB30BaTh PA3JIMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKIad B (QOpMHUpPOBaHUE
MPEACTABICHUI O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIBTYPBHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CormacHo yuyeOHOMY TUlaHy B /-9 Kiaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBI BKJIIOYAET CIEAYIOIINE OCHOBHBIE pAa3/Aeibl COJEPIKaHUSA:
«Yucna ¥ BBIYUCICHUS», «ANreOpandeckue BBIPAKECHUA», «YPaBHEHHS U
HEPaBEHCTBA», «DyHKIIMWY.

VY4eOHbIN MaH Ha KM3y4yeHue anreOpel B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KAXKIOro rojaa oOy4deHus, BCEro 3a TpU roja
oOyuenusi — He MeHee 306 yuyeOHBIX 4acoB.

Copaepxanue yueOHOro Kypca (1mo rogam o0y4eHmust)
7 KIIACC

Yucna u eviuucnenusn

PanuonanbHbie yuciaa

JIlpoOu OOBIKHOBEHHBIC W JIECSITHYHBIC, TIEPEXOJ OT OFHOU (POPMBI 3aMKCH
npobeit k gpyroit. [loHaTwe panuMoOHAJIBHOTO 4YHWCA, 3alucCh, CpaBHEHUE,
VOOPSAIOYMBAHUE  PAIIMOHAIBHBIX  4yucel.  ApudmeTudyeckue  JEHCTBUS  C
palMOHAILHBIMA YHMCaMUu. PereHue 3aqay U3 peajibHOW MPaKTHKKA Ha 4acTH, Ha

17



TpoOH.

CrerneHb C HaTypalbHBIM TIOKa3aTelieM: ONpelesieHue, MnpeodpazoBaHue
BBIPA)KEHHI Ha OCHOBE ONPEEICHUS, 3aIIUCh OOJBIINX YHCET.

[Ipo1ieHThl, 3aMKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUE NMPOLEHTOB. TpH
OCHOBHBIE 33/1a4d HA MPOLEHTHI, PELICHHE 3a]a4 U3 PEaIbHON NIPAKTUKHU.

[IpuMeHEHUE  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HAa  MHOXKUTEIU
HATypAJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4HClIe TpsiMags W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

Anzebpauueckue gviparicenus

[IlepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKECHUS C MEpeMEeHHOU. JlomycTtumbie
3HAYEHHUs NepeMeHHbIX. [IpeacraBieHne 3aBUCHMOCTH MEXAYy BEIUYMHAMHU B BHJIE
(dbopMyiibl. Berurcnenus no gopmynam.

[TpeoOpa3oBanre OYKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO PABHBIE BHIPAKEHUS,
npaBuia npeoOpa3oBaHMsl CyMM M IMPOMU3BEICHUN, NMPABWIIA PACKPBITUS CKOOOK U
MPUBEIEHUS IOJI0OHBIX CJIaraeMbIX.

CBoliCcTBa CTENEHU C HATYpPaJIbHBIM ITI0KA3ATEIEM.

OpHowiensl 1 MHOToWwieHbl. CrteneHb MHOrodieHa. CioKeHue, BbIYUTAHME,
YMHOKEHHE MHOTOUJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOXKEHUS: KBAAPAT CYMMBI U
KBazpaT pasHocTH. DopMyia pa3HOCTH KBaapaTOB. Pa3iiokeHrne MHOIOYICHOB Ha
MHOKHUTEIIH.

Ypaenenusa

VYpaBHeHHe, KOpEHb YypaBHEHHUs, IMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEW JMHEHHOIO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHNE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TekCTOBBIX 3a/1a4 ¢ MOMOIIBI0 YPAaBHEHU M.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o pagux’. Cucrema aByX
JVHEWHBIX YpPAaBHEHHW C JBYMsI IIEPEMEHHBIMU. PelleHue CcUCTEM ypaBHEHHM
coco0OM TOJICTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 33Jad C MOMOLIBI0 CHCTEM
YpaBHEHUM.

Koopounamot u ecpagpuxu. @ynkuyuu

Koopaunara Touku Ha npsMoi. UucnoBbele MpoMexyTKH. PaccTosiHue mMexmy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca v opAMHaTa TOUYKH
Ha KOOpJMHATHOM TuiockocTu. [Ipumeps! rpadukos, 3aganHbix popmynamu. UteHue
rpauKOB peaJbHbIX 3aBUCUMOCTEH.

[Monsitue pynkum. ['paduk Gynkmuu. CoiictBa dhyHkiwmii. JIuneinas GpyHKIwus,
e€ rpaduk. I'paduk pyukimu y = KX + b. I paguueckoe pewenue nunetinvix ypasnenui
U cucmem JUHEUHbIX YPAGHEHULI.
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8 KJIACC

Yucna u eviuucnenusn

KBagpatHbeiii kKopeHb W3 uyucna. [louamue 006 uppayuoHarbHOM YUuce.
Hecamuunvie npubnudicenus uppayuoHanvHuix yucen. CBOMCTBa apu(METHUECKUX
KBaJIpaTHBIX KOPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BRIPAKCHUN U
BBIYUCIICHUSM. /[eticmeumenbHble Yucia.

CremneHb ¢ UeIbIM MTOKa3aTeNneM U €€ cBoricTBa. CTaHIapTHAS 3alKUCh YNCTA.

Anzebpauueckue gviparicenus

KBagpaTHbIil TpEXUIEH; pa3oKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIH.

Anrebpandeckast 1po0b. OCHOBHOE CBOMCTBO alreOpanvyeckoi IpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHE, JCJIEHHE alreOpandyeckux  ApooOeil.
PanmonanbHble BEIpaKEHUS U UX IPE0Opa3OBaHUE.

Ypasnenus u nepasencmea

KBagpatHoe ypaBHeHHe, popMylia KOpHEH KBaJpaTHOIO ypaBHEHUs. 1eopema
Buema. Pemenne ypaBHeHHM, CBOIAIINXCA K TMHEWHBIM M KBaApaTHbIM. [IpocTenmme
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NEPeMEHHbIMU U CUCHEM
JIUHEUHbIX  YPABHEeHUll ¢ 08yMs nepemeHuvimu. lIpUMepbl pelieHuss CHUCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Periennie TEKCTOBBIX 3aj1a4 aNreOpanyeckuM CIiocoOOM.

YHucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OJHON IIEPEMEHHOU.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue Pynkiuu. O61acTh ONpEIETCHUS 1 MHOKECTBO 3HAUCHUN (YHKIIUU.
Cnoco0bl 3a1anust QyHKLIHM.

I'padux dpynkuuu. Urenue cBoilcTB pyHKUMU 1o €€ rpaduky. [Ipumepsr
rpa@ukoB (YHKLHA, OTPAXKAIOIIUX peaJbHbIE MPOIIECCHI.

@OyHKINM, ONKCHIBAIOUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHATIbHBIE

3aBHCHMOCTH, MX rpadukn. Pynkmuny = X%y = X%y = X, ¥ = k. I'paguueckoe

peuleHue ypasHe Uil u cucmem ypagHeHui.
9 KUIACC

Yucna u evivucienusn

JeiicTBUTE/IbHBIC YHUCJIA

PannonanpHbIe YUCHA, UPPAUUOHATbHBIE YUCAA, KOHEUHble U OeCKOHeuHble
oecsmuuHvle Opodu. Muodcecmso OelcmeumenbHblX Yucesl, 0eliucmeumesibHvlie YUCid
Kak OecKoHeunbvle oecsamuynvle Opoou. BzaumHo o0HO3HaAuUHOe COOmMmEemcmaue mMexicoy
MHOHCECMBOM OCUCMBUMENbHBIX YUCEL U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvHuvlX — uucel, dapu@memuyeckue Oeucmeus ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepenusi, npudIHKeHUs, OLIEHKHT
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Pa3mepbl OOBEKTOB OKPY’KAIOIIETO MHpPA, MJIUTEIBHOCTh IIPOLIECCOB B
OKPY’KAIOLEM MHpE.

[TpubnmkEéHHOEe 3HAUYEHHE BEJIMYMHBI, TOYHOCTH MpHOIIMKeHusa. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3ysbTaTOB BEIYUCICHUM.

Ypasenenusa u nepasencmea

YpaBHeHuUs ¢ OTHOM NepeMEeHHOM

JInnerinoe ypaBHeHuE. Pelienue ypaBHEHUM, CBOSIINUXCS K JIUHEHHBIM.

KBagpatHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOISAIIMXCSA K KBAJPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepsvl peuieHus ypasHeHul mpemvel U 4emeepmou
cmenemeu pasiodHceHuem Ha MHONCUMETU.

Pemmenne npoOHO-palnOHATBHBIX YPaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 alreOpandeckumM METOIOM.

Cucrembl ypaBHeHH I

VYpaBHeHUEe C IByMs INEpeMEHHbIMU U ero rpaduk. PemieHue cucrteM ABYX
JMHEWHBIX YPAaBHEHUM C IBYMs IIEpEMEHHBIMHU. PemieHue cucrem IByX ypaBHEHWU,
OIHO U3 KOTOpBIX JMHEHHOE, a Jpyroe — BTOpoill creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aJireOpaniyeckKuM CIIOCOOOM.

HepaBencrBa

HucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM NEepeMEHHOW. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOW. KBanpaTHele HepaBeHCTBa.
['paduueckas uHTEprnperanyds HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYyMs
IIEPEMEHHBIMM.

Dynkyuu

KBagparuunas dyukums, e€ rpaduk u cpoiictsa. [lapabona, koopauHaThI
BEPUIMHBI 1apadoJibl, OCh CAMMETPHUH MapadoJIbI.

['paduku byHKITHIA: y = kx, y = kx + D, y= X2
y = yx, ¥ = ' ux cBoicraa.

X

Yucnoewvie nocnedogamenbHocmu

Omnpenesnenue ¥ criocoObI 3aJaHUS YUCJIOBBIX MOCIEA0BATEIbHOCTEH

[loHaTre 4YKCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE MOCIEA0BATEILHOCTH
peKyppeHTHOM hopmyIioi u popmyIoit N-ro YeHa.

ApudmMeTrndeckasi M reoMeTpUUYECKas POrPecCUuu

Apudmernueckas u reomeTpuueckas mporpeccuud. PopMynbl N-ro uiIeHa
apu(pMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

Hzobpadsxcenue unenos apugmemuueckou u 2eoMempudeckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NIOCKOCMU. JIUHElHbIl U IKCNOHEHYUANbHbIN DOCHI.
Croorcrvle npoyenmai.
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AJJAIITUPOBAHHAA PABOYASA TIPOTPAMMA VYYEBHOI'O KVYPCA
«I'"EOMETPUA».7-9 KITACCBI
Hean n3yyeHusi yaedOHOro Kypca

OO1ume uenu uzydeHus yueoHoro kypcea «I'eomerpusi» npeacrasiensl B [IOOI1
OOO. Onu 3aknroyYaroTcs, NPeXJIe BCEr0 B TOM, YTO Ha YpPOKaxX TI'€OMETPUU
OOydaroluiicss y4YUTCS TPOBOAMUTH JIOKA3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUEHUS, JOKa3blBaTb HMCTUHHBIC YTBEPKIECHUS M CTPOUTH
KOHTPIIPUMEPBI K JIO)KHBIM, MPOBOJIUTH PACCYKIEHHUS «OT MPOTUBHOTO», OTINYAThH
CBOMCTBA OT MPHU3HAKOB, (POPMYIUpPOBaTH OOpaTHbIC yTBepkaeHUs. B oOyuenun
YMEHHUIO pacCykJaTh COCTOMT Ba)XHO€ BOCIMTATEIbHOE 3HAYEHUE H3YyUCHUs
reOMETPUH, IPUCYILIEE UMEHHO OTEUECTBEHHOW MAaTEMaTHUECKOH IIKOJIE.

Bropoii uenpl0 u3yd4eHHs TEOMETPUM SBIISETCS HCIOJIb30BaHUE €€ Kak
MHCTPYMEHTAa MpH PEIICHWH KaK MaTeMaTHYeCKMX, TaK W NPAKTHUECKUX 3ajad,
BCTPEUAIOLIUXCS B PEAIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BEIUNCIUTEIbHAS
JUHUS B U3YYEHUU TEOMETpPUM B IIKOJE. [l 3TOro yuuTenro peKOMEHIyeTcs
no0upaTh 3aJaud NPAKTHUECKOrO XapakTepa Uil pacCMaTPUBAEMbIX TEM, YUUTh
00y4aromuxcsi CTPOUTh MaTEMaTHYECKHE MOJENN PEeabHBIX KU3HECHHBIX CHTYaIlUi,
INPOBOANTH BHIYMCICHHUS M OIICHMBATH aJCKBATHOCTH IMOJyYEHHOTO pe3ysbTara.
KpaitHe BaxkHO mMOAUEPKUBATH CBSI3M TEOMETPUU C JIPYTUMH TPEAMETaMHU,
MOTHBHPOBATh HCIOIB30BaTh OIPEACTCHUS TEOMETPUUYECKUX (PUTyp W TIOHATHH,
JAE€MOHCTPHUPOBATH MPUMEHEHHUE MOTYICHHBIX YMEHUN B (PU3MKE U TEXHUKE. DTH CBSI3U
HamboJee sIPKO BUIHBI B TeMax «BekTops», « TpuroHoMeTpudeckrne COOTHOIICHUS,
«Meton koopauHaT» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHbBIH Kypc
«'eomeTpus», KOTOPBIA BKIIIOYAET CIEAYIOLIUME OCHOBHBIE pa3lieibl COJEpIKaHUS:
«I"eomeTrpuueckue GpUrypsl 1 uX CBOMCTBaY, «/3MepeHne TeOMeTpUIECKUX BETUIHUHY,
a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopwr», «/[BrmxkeHUs
mockoctu» U «lIpeoOpazoBanus mogoous».

VY4eOHbIN MIaH NpeaycMaTpUBaeT M3yYEHUE reoMeTpuHr Ha 0a30BOM YpPOBHE,
UCXO7s U3 HEe MeHee 68 ydeOHbBIX 4acoB B y4eOHOM IOy, BCETO 3a TPH rojia 00ydeHus
— He meHee 204 yacos.

Conep:xanue yue0HOro Kypca (mo rogam o0y4eHus1)
7 KIIACC

Hauvanbuble nonstusa reomerpun. Touka, npsmas, OTPE30K, JIyd. YToJI. Buasl
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yriaoB. BeprukanbHble H  CMexXHBIE YIubl. buccexkrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaynensHoCTh U NEPIEHANKYIIPHOCTD IPSIMBIX.

Cummempuunvie ueypol. Ochosnvie ceoticmea oce6oli cummempuu®. IIpumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OcHogHble nNOCmpoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

TpeyronsHuk. BeicoTa, Mequana, Ouccekrpuca, ux cBoiicTBa. PaBHOOe peHHBIN
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U MPU3HAKU PaBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3naku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU MApaJUIEIBHBIX NpAMBIX. CyMMa yIilOB TPEyroJbHHUKA.
Breninue yriel TpeyroyibHUKA.

[IpsAMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHON K THIOTeHY3e. [Ipu3Haku paBeHCTBa NMPSAMOYIOJIBHBIX
TPEYroJabHUKOB. [IpMOYTronbHBINA TPEYroiabHUK ¢ yriioMm B 30°.

HepaBeHCTBa B TEOMETPUM: HEPABEHCME0 MPEY20AbHUKA, HEPABEHCTBO O JUINHE
JOMaHOH, TeopemMa O OonblieM yriae U OoJbLIEH CTOPOHE TPEYroJbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccektpuca yriia © CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb U KpPYT, XOpJa U JUaMEeTp, UX CBOKMCTBA. B3auMHOE pacronoxeHue
OKpPY’)KHOCTH M mpsMou. KacarenpHas M cekymas K OKpYXHOCTH. OKpyKHOCTD,
BIIMCaHHAas B yroJy. BrimcanHas u onMcaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KJIACC

YetpipéxyronpHuku. [lapamnenorpamMm, ero mpu3Hakv M CBOMCTBA. YacTHbIE
cllyyad TapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), MX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © IPU3HAKHU.
[IpssmoyrosbHas Tpanenus.

Memoo yosoenus meduanwl. Llenmpanvras cummempusi.

Teopema Daneca u meopema o nponopyuonaibHuvlx ompesxkax. CpelHue TMHUU
TPEYTOJIbHUKA U Tpaneuuu. [lenmp macc mpey2onrbHuKa.

Ilooobue mpeyeonvnukos, kodppuyuenm noooous. Ilpusnaku nooooUs
mpeyzonvHuxos. lIpumeHeHne moao0us Mpyu perieHnH MPaKTHIEeCKUX 3a7ad.

CpoiicTBa mIomazaeii reomerpuueckux ¢uryp. Popmynsl IS TUIOMIAAA
TpeyrojbHUKa, MapaierorpaMMa, pomba u Tpanernuu. OTHOIIEHHE TUIOIIACH
MoA00HBIX (uUryp.

Breraucnenne tuomanei TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHTE€HC OCTPOTO YIJia MPSMOYTOJIBHOTO TPEYroJbHHUKA.
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OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpUroHOMeTpruyeckne (PyHKIIMU YIIIOB
B 30°, 45° 1 60°.

BrniucaHHble ¥ LIEHTPAJIbHBIC YTJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOU. YTIIbI
MEXKJy XOpAaMHh U CEKylMMH. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anMHoe pacnonoxenue AByX OKpyxkHocTe. Kacanme okpyxHocteir. OOrmme
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios ot 0° 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXeCTBO. POPMYIIBI IPUBEACHUS.

Pemenne tpeyrosbHuKOB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOIB30BaHUEM TEOPEMBI KOCUHYCOB Y TEOPEMBI CHHYCOB.

IIpeobpaszosanue nodobus. [looobue coomeemcmeennvix 271eMeHmMO8.

Teopema o npoussedenuu 0mpe3Ko8 Xopo, meopemvl 0 NPOU3BEOeHUY OMPE3KO8
CeKyuwux, meopema o Keaopame KacameibHOU.

Bektop, gmimHa  (MO&yNlb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO HAIPaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMM HaJX BEKTOpaMmHu. PasnokeHwe BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTtopaM. Koopaunatsl BekTopa. CKansipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXO0XKJACHUS JIJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YpasHenus npsamou N OKPYKHOCTH B
KOOpDAWHATAX, MEPECECUEHUE OKPYKHOCTEM M NPSAMBIX. METOX KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOIBHUKH. [{MMHA OKpyXHOCTHU. ['pagycHas u paguaHHas
Mepa yriia, BBIYUCIEHUE UTMH QYT OKpykHOcTel. [1momane kpyra, cekropa, CErMeHTa.

Heuoicenua naockocmu u enympenHue cummempuu ¢ueyp (31emenmapHuvle
npeocmasnenus). Ilapannenvuuiii neperoc. Ilosopom.
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ATAIITUPOBAHHA A PABOYA S [TPOTPAMMA YUEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA» 7-9 KITACCBI
Henaun n3yyeHusi yaeOHOro Kypca

B coBpeMenHOM 1IM(POBOM MUpPE BEPOATHOCTD U CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPHJIOKEHUH, TaK M HX
ponu B oOpa3zoBaHuu. Kaxxplil 4eIoBeK MOCTOSHHO MPUHUMAET PEUICHHs] Ha OCHOBE
MMEIOIINXCS Y HErO JaHHBIX. A 111 00OCHOBAHHOTO MPUHSTHS PEILICHUS B YCIOBUSX
HEJOCTaTKa WM U30bITKa HH(OpMaUMM HEOOXOAMMO B TOM YHCIE XOPOIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIIIIeHHE. IMEHHO Mmo3TOMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH Yy OOYYAIONIMXCS, B TOM 4YHUCJE
oOyuaroruxcst ¢ 3[1P, ¢yHKIMOHAIBHYIO T'PAMOTHOCTh, BKIIIOYAIOIIYIO B ceOs B
KAaueCTBE HEOTHEMJIEMOM COCTABIIOIIECH YMEHHME BOCHPUHUMATh U KPUTHYECKU
aHAJIM3UPOBATh MH(POPMALUIO, IPEJICTABICHHYIO B pa3IUYHbIX (Qopmax, MOHUMATb
BEPOSITHOCTHBIA  XapakTep MHOTMX pPEAJBbHBIX IIPOLIECCOB U  3aBUCHUMOCTEH,
IIPOU3BOAUTHL MPOCTEHIINE BEPOATHOCTHBIE PACUYETHL. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMIAMU cOOpa, aHallM3a U NPEACTABICHUS JAHHBIX U3 Pa3IUYHBIX CPEp KU3HU
o0111ecTBa U TOCyAapCcTBa MPUOOIIACT O0YJAIOIIUXCS K OOIIIECTBEHHBIM HHTEPECAM.

B crpykrype mnporpaMMmbl ydeOHOro Kypca «BeposSTHOCTb M CTAaTHCTHKA»
OCHOBHOM IIKOJIbI BBIICJIEHBI CIEAYIOIINE COAEPKATENbHO-METOJUYECKUE JINHUN:
«IIpencraBieHre JAaHHBIX U ONUCATENbHASI CTATUCTUKAY; «BEpOATHOCTEY»; « DIEMEHTHI
KOMOUMHATOpUKN»; «BBegenue B Teoputo rpadosy.

Copnepxxanne nuauM «lIpencraBieHre NaHHBIX W ONHCATENbHAs CTATUCTUKA»
CII’KUT OCHOBOH J1s1 JOPMUPOBAHUS HABBIKOB PA0O0THI ¢ HH(POPMAIIUEH: OT YTCHHUS U
MHTEpIIpeTaluy HH(OpMalMU, MpeICTaBICHHOW B TabiuLax, Ha JuarpamMmax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajdu3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTePUCTHK CPEJHUX M pacceumBaHus. Pabortas ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunThiBaTh U UHTEPIPETUPOBATH JaHHbBIC, BbIIBUTaTh,
apryMEHTUPOBaTb M KPUTUKOBATH MPOCTEHIIME THUIIOTE3bl, PA3MBIIUIATH HAJ
(dakTOopamMu, BBI3bIBAIOIIMMH W3MEHUYMBOCTb, M OLEHUBATH HUX BIUSHUE Ha
paccMaTpUBaEMbI€ BEIMYHUHBI U TIPOLIECCHI.

NHTYyUTHBHOE NPEACTABIEHUE O CIy4YalHOW W3MEHYMBOCTH, HMCCIEIOBAaHUE
3aKOHOMEPHOCTEU U TEHJCHLIUM CTAHOBUTCS MOTUBUPYIOLLIEH OCHOBOU ISl U3YYECHUS
Teopun BeposTHOcTed. bomnbioe 3nauenue s oOydarommxcs ¢ 3[IP 3xech umeror
MPaKTUYECKHUE 3aJaHHs, B YACTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMH.

[TonsiTue BEpOSTHOCTHM BBOAMUTCS Kak Mepa MpaBAoONoaoOus Cciay4yailHOTo
coobiTus. [Tpu n3yuenun kypca oOydaroniuecst ¢ 3[1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJAaMH  BBIYHMCIIEHUS  BEPOSITHOCTEH B  CIyYaWHBIX OJKCHEPUMEHTaxX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU ~ HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pelaTh Oojiee CIOoXKHblEe 3amaur. B Kypc BXOmsT
HayalbHble TPEJICTABICHUA O CIy4YyalHbIX BEIUYMHAX M HUX  YHCIOBBIX
XapaKTEePUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaroIIMXCs C
3[IP ¢ MHOXECTBaMM W OCHOBHBIMH ONEpPAallMSIMM  HAJX MHOXKECTBaMH,
paccMaTpUBAKOTCS MNPUMEpPbl TNPUMEHEHUS JUIsl pelleHus 3aJad, a Takke
MCIIOJIb30BAHUS B JPYIMX MATEMATHUYECKUX Kypcax M y4eOHBIX IMpeaMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHE

B 7-9 xnaccax um3yuaetrcsi Kypc «BeposTHOCTb M CTAaTUCTHKa», B KOTOPBIH
BXomAT pazgensl: «llpeacraBieHue MaHHBIX U OMHUCATENbHAsS CTATUCTHKAY;
«BeposTHOCTBY; «DneMeHTHl KOMOMHATOPUKWY»; «BBeneHne B Teoputo rpadoBy.

Ha usydyenue naHHOro Kypca OTBOAMT 1 yueOHBIA Yac B HENENIO B TECUCHHE
KaXk70ro roja ooy4yenus, Bcero 102 yuebHbIxX yaca.

Conep:xkanue y4eOHOro Kypca (1mo rogam o0y4eHusi)

7 KJIACC

[IpencraBienne NaHHBIX B BHJE TaOJMIl, AUArpaMm, rpadukoB. 3amnoiaHeHHUE
Ta0JIMII, YTEHHUE U TIOCTPOCHUE IUarpamMM (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadmKoB peaibHBIX MpolieccoB. M3Bneuenne nHGopManuu U3 quarpamMmm M
Ta0JIHIL, UCTIOIH30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucartenbHasi CTAaTUCTHKA: cpejHee apuMETHUYECKOoe, MEIHaHa, pa3Max,
HauOoJblliee W HauWMEHbIee 3HA4YeHHs Ha0opa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

Cnyuatinwlii akcnepumenm (onvim) u ciyyatiHoe cobovimue. Beposmnocms u
yacmoma. Ponb Manoseposmuulx u npaxmuyecky 00CMo8epHbuIX cOObIMULL 8 Npupooe
u 6 obwecmee. Monema u u2panbHas KOCMb 6 MeoPulL 6epoSMHOCIEl’.

I'pagh, eepwuna, pebpo. Cmenenv eepwiunvi. Hucno pédbep u cymmapHas
cmeneHb eepuiut. Ilpedcmaesnenue o cesasnocmu epaga. Llenu u yukael. [lymu 6
epaghax. O6x00 epaga (3inepos nyms). [Ipedcmasnenue 06 OpueHMUPOBAHHOM
epaghe. Pewenue 3a0au c nomowwio epagos.

8 KUIIACC

[IpencraBnenue JaHHBIX B BUJIE€ TA0JIULI, AUArpaMM, TpaduKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Haj
MHOKECTBaMU: 00bEIMHEHUE, NiepecedeHne, nonoaHeHne. CBoiicTBa omnepanuil Haj
MHO>KECTBaMHU: MIEPEMECTUTENBHOE, COYETaTEIBHOE, pacipeneuTeabHoe,
BKJItOUeHus. Vcnonb3oBanue rpaduyeckoro mpecTaBiICHUs MHOKECTB JIJIsl ONMCAHUS
peanbHBIX MPOLECCOB U SIBJICHUH, PU PEIICHUH 3aa4.

Hszmepenue pacceusanuss oannwix. /Jucnepcusi u cmamoapmuoe OmKIOHEeHUe
YUCN08bIX HAOOPOS8. /luazpamma pacceusarusl.

DJleMEeHTapHble  COOBITHS  ciydaiiHoro ombita. CiyyaliHble  COOBITHA.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH.
Crnyuyaitnbiii BIOOp. CBsI3b MEXKIY MAJIOBEPOSTHBIMUA M MPAKTUUECKH JOCTOBEPHBIMU
COOBITUSAMH B IIPUPOJIE, OOIIECTBE U HAYKeE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCb NYMU, CYWECMBEO8aHUe BUCAYEl
BEPUIUHDL, CBA3b MEJHCOY UYUCTIOM 8epuiuH U duciom péodep. llpasuno ymuodcenus.
Pewenue 3a0au c nomowwio epaghos.
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Ilpomusononooxcuvie codovimus. [uacpamma Oinepa. Obvedunenue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna — ClOHCEHUs.
gepossimHocmelu. Ycnosnaa eeposmuocmo. Ilpasuno ymnoowcenus. Heszasucumoie
coovimus. I[Ipedcmasnenue sxcnepumenma 6 6ude oepesa. Pewienue 3a0au Ha
HAXo0JicOeHue 6eposmHOCmell ¢ HOMOWbI0 0epeda CNYUAliHO20 OdKCnepuMeHmad,
ouazpamm Diinepa.

9 KJIACC

[IpencraBnenne qJaHHBIX B BUE TaOIUII, TUarpaMm, TpauKoOB, HHTEPIIPETAITIS
naHHBIX. YTeHue u nocTpoeHue Tabiull, ruarpamm, rpaduKoB MO peaabHbIM JaHHBIM.

[lepectanoBku u ¢akrtopuan. CodyeTaHuss U YUCIO coOYETaHUH. TpeyeonbHux
Ilacxana. Pemenue 3a1a4 ¢ MCMOJIb30BAHUEM KOMOMHATOPUKH.

l'eomempuueckasn eeposmuocmo. Cryuaiinvlii 86100p MOUKU U3 pueypsvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCU.

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHysuii. BeposTHOCTH COOBITHI B cepyu UCTIBITaHUI bepHyuin.

CnydailHasg BeIMYMHA W paCIpele]ieHne BEPOSITHOCTEH. MaremaTudyeckoe
oXujaanue u aucnepeus. [Ipumepsl MaTeMaTHYECKOTO OKUIAHUS KaK TEOPETUUECKOTO
CpPEIHEr0 3HAYEHHUS BEIMYUHBL. MaTeMaTHYECKOE OKUAAHUE U TUCTIEPCHUS] CITyHaHOMN
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTBITAHUN bepHym».

[Tonarue o 3akoHe OOJBIIMX yuced. M3mepeHue BEpOSITHOCTEH C MOMOIIBIO
4acTOT. PoJib 1 3HaUeHHE 3aKOHA OOJIBIINX YKCEIT B IPUPOJIC U OOIIECTBE.
IIpumepHbIe KOHTPOJIBLHO-U3MEPUTEIbHbIE MATEPHAJIbI

[IpoBeneHNE OLEHKH JOCTHXKEHHMM IUIAHUPYEMBIX pE3YyJbTaTOB OCBOCHHUS
y4eOHOro npeaMeTa MpoBOIUTCA B (POPME TEKYILIETO U PYyOEKHOr0 KOHTPOJIS B BUJE:
KOHTPOJIbHbIE PabOThl, CAMOCTOSATEIbHBIE palbOThI, 3a4€Tbl, MaTEMaTUYECKUE
JOUKTAHTbI, MpaKTUYECKHe pPabOThl, MUCBMEHHBIA OTBET MO WHAUBUIYAIbHBIM
KapTOYKaM-3aJJaHUsM, TECTUPOBAHHUE.

s obyyaromuxcs ¢ 3I1P Bo3amMoxkHO n3MeHeHne (OpMYJTUPOBKHU 33JJaHUl Ha
«TIOIIATOBYIO», a/IallTAI[MIO MpeIaraeMoro o0y4JaroeMycst TECTOBOTo (KOHTPOJIbHO-
OLICHOYHOI'0) MaTepuaja: HCIIOJIb30BAHWE YCTHBIX M NHUCHbMEHHBIX HHCTPYKLUH,
YIOPOIIEHNE JIMHHBIX CJI0KHBIX (POPMYITUPOBOK MHCTPYKIIMM, pElIEHHEe C ONOpOi Ha
anropuTM, 00pasell, UCIOIH30BAHUE CITPABOYHON MH(OPMAIIUH.
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MaremaTunka
S5 kJacc

Kontponbshas pabora Ne 1. Tema. Harypanbhbie uncia.

KontponbHas padbora Ne 2. Tema. JIelicTBUS ¢ HATypaIbHBIMHU YHUCIAMHU.

Kontponbshas padora Ne 3. Tema. Mcnonb3oBaHue CBOMCTB AeUCTBUI TIpU
BBIYHMCIICHUSX.

KontposnbsHas padota Ne 4. Tema. YTibl 1 MHOTOYTOJIbHUKH.

KontponbsHas padbora Ne 5. Tema. [learmocts uncen.

Kontponbshas padora Ne 6. Tema. OOBIKHOBEHHBIE JPOOH.

KontponbsHas padora Ne 7. Tema. CiokeHre U BBIYMTAHHE TPOOEH.

KonTtponbsHas pabota Ne 8. Tema. YMHOKEHHE U JeieHUE TPOOEH.

Kontponbnas padora Ne 9. Tema. [lecstuunbie qpobu. CpaBHEHHE JECATHUHBIX
TpoOeii.

Kontponbshas padota Nel0. JleiicTBus C 1€CATUUHBIMU APOOSIMHU.

Kontponbshas pabora Ne 11. Tema. Mtoroast koHTpospHas padoTa.
6 kacc

KontposnbsHas padota Nel. Tema. [lenmMocTh HaTypaJIbHBIX YUCEN.

Kontponbshas pabora Ne2. Tema. O6bikHOBeHHas! 1poOb. OCHOBHOE CBOMCTBO
TpoOH.

Kontponbshas pabota Ne3. Tema. OtHomienue. [Tponopius.

Kontponsnas padota Ned4. Tema. [IporeHT.

Kontponbshasa padora Ne5. Tema. YerbipexyroiabHuk. @opMysbl epuMerpa u
MJIOLIAN TIPSIMOYTOJIBHUKA.

Kontponbshas padora Ne6. Tema. IlonoxxurenbHble U OTPUIATEIbHBIC YHCIIA.
CpaBHEHHE MOJOKUTENBHBIX U OTPULATEIBHBIX YHCE]T.

Kontponwsnas padora No7. Tema. CrnokeHue U BEIYMTAHUE TTOJIOKUTEIIBHBIX U
OTpPULIATENBHBIX YUCET.

Kontponbsnas pabora Ne8. Tema. YMHOKEHHE U JICJICHHE TTOJIOKUTEIBHBIX H
OTPULIATENBHBIX YUCET.

Kontponsnas pabGota Ne9. Tema. IlpsamoyrosbHasi cucremMa KOOpAUHAT.
Jlnarpammel.

Kontponbshas pabora Nel(. Tema. iToroBast KOHTpoJibHAs paboTa.

Aure0Opa
7 wJjacc
Konrtponbnas pabora Nel. Tema. Apudmernueckue HOeUCTBUS  C
palMOHAILHBIMU YHCIIAMH.
Kontponbshas pabota Ne2. Tema. CterneHb ¢ HaTypalbHBIM MOKa3aTeJIEM.
Kontponbshas padora Ne3. Tema. bykBeHHbIE€ BBIpaKEHHUS.
KontponsHas padora Ne4. Tema. MHOTOUJICHBI.
Kontponbshas padota Ne5. Tema. @opMyIibl COKPAIIEHHOTO YMHOXKEHHUSI.
KontponrHas pabota Ne6. Tema. JIuneitHoe ypaBHEHUE C OJTHOU MEPEMEHHOM.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YpaBHEHUH.
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Kontponsnas padora Ne 8. Tema. Koopaunate! u rpadukm.
Kontponbshas padbora Ne 9. Tema. [lousitue dynkuuu. Jluneitnas GpyHKuus.
KontponbsHas padora Nel0. Tema. UTorosast koHTposibHas padoTa.
8 kiacce
KontponbHasa padora Nel. Tema. KBagpatnbsiii kopeHb. ApupMeTHYECKHA
KBaJpaTHbIN KOPEHb.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTENIEM.
CraHgapTHBIA BH]T YUCIIA.
Kontponshass pabora Ne3. Tema. AnreOpamueckas npo0Ob. CokparieHue
Ipooeit.
KonTtponbsHas padora Ned. Tema. JleiicTBus ¢ areOpanyecKuMu TpOOSIMH.
Kontponbhas padora Ne5. Tema. KBanpaTHbie ypaBHEHUS.
KontponbHas pabora Ne6. Tema. YpaBHEHUs, CBOASIIMECS K KBaJIPATHBIM.
TexkcToBble 3a7a41, CBOASAIIMECS K KBaJAPATHBIM.
Kontponbshas padora Ne7. Tema. Cuctembl ypaBHEHUH.
KontponbHas padora Ne8. Tema. UncnoBble HEpaBEHCTBA U UX CBOMCTBA.
Kontponbshas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJIHOM MEPEMEHHOM.
Kontponbshas pabora Ne 10. Tema. @ukiuu. yuciaoBbie GyHKIIHUH.
KontposbHas padora Nel 1. Tema. iToroBas KOHTpoJibHas paboTa.
9 knacc
Kontponbhas padora Nel. Tema. Uncna u BEIYHCIICHUS.
KontponbHas pabota Ne2. Tema. YpaBHEeHUSs ¢ OJTHON IEPEMEHHOM.
Kontponbshas padota Ne3. Tema. [IpoOHO-paiimoHaibHbIe YpAaBHEHHUS.
Kontponbshas pabora Ned. Tema. CucteMsl ypaBHEHUN € ABYMS TIEPEMEHHBIMH.
KonTponsHnas padora Ne5. Tema. JIuneiinbie HepaBeHCTBA C OHOM IEPEMEHHOM.
Kontponbshas pabora Ne6. Tema. KBanpaTHbsie HepaBeHCTBA.
Kontponbshas padota Ne 7. Tema. KBanpatuunas ¢GyHKIIMS U €€ CBONCTBA.
Kontponsnas padota Ne 8. Tema. Apudmerndeckast nporpeccusi.
Kontponsnas padota Ne 9. ['eomeTpudeckasi mporpeccusi.
Kontponbshas padora Nel0. Tema. UToroBast KOHTpoJibHas padorta.

I'eomerpusn
7 KJacc

KontponsHas pabGora Nel. Tema. OCHOBHBIE TIeOMETPUYECKHE CBOWMCTBA

MPOCTEUIIUX PUTYD.
Kontponbhas padora Ne2. Tema. CMexHbIE U BEPTUKAJIbHBIE YTIIbI.
Kontponbshas padora Ne3. Tema. [Ipu3naku paBeHCTBa TPEyTrOIbHUKOB.
Kontponbshas padora Ned. Tema. PaBHOOEIpEeHHBIN TPEYTrONbHUK.
Kontponbhas padota Ne5. Tema. [TapannensHbie npsiMble.
Kontponsnas padota Ne6. Tema. Cymma yriioB TpEyroJibHHKA.
Kontponbshas pabora Ne 7. Tema. OKpy>XKHOCTb B KPYT.
Kontponshas pabota Ne6. Tema. UToroBast KoHTpobHast paboTa.

8 Kkiaacce
Kontponsnas padora Nel. Tema. UeTbpeXyroJIbHUKH.
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Kontponwsnas padota No2. Tema. Cpennsisi tuHus TpeyroiabHuka. CpemHss
JIMHUS TPATICINH.
Kontponsnas padota Ne3. Tema. [Imonaas TpeyroyibHUKa, MapajiesorpaMma.
Kontponshas paborta Ned. Tema. [Lnomans mogo0HbIX (uryp.
Kontponbshas padorta NeS5. Tema. Teopema ITudaropa.
KoHnTtponbHas padota Ne6. Tema. YTibl B OKpYKHOCTH.
KontponbsHas padota Ne7. Tema. UToroBast KOHTpoJibHas paboTa
9 knacc
Kontponbhas padota Nel. Tema. Perienne TpeyroibHHUKOB.
Kontponbshas padota Ne2. Tema. [1nomanu TpeyroibHIKa, YETHIPEX YT OIbHUKA.
KontposnbHas pabora Ne3. Tema. BekTopsl.
Kontponbshas pabora Ned. Tema. JlekapToBbl KOOPAUHATHI Ha TJIOCKOCTH.
Kontponbshas pabora Ne5. Tema. [IpaBuiibHble MHOTOYTOJIBHUKH.
KoutponbsHas padota Ne6. Tema. [Tnomaas kpyra u ero 4actei.
Kontponbshas padota Ne7. Tema. UToroBast KOHTpoJibHasI paboTa.

BeposSITHOCTB M CTATUCTUKA
7 KJacc

Kontponsnas padota Nel. Tema. IIpencraBieHue JaHHBIX.
Kontponsnas padota Ne2. Tema. OnucarenbHas CTaTUCTHKA.
KonTtponbsHas pabora Ne 3. Tema. CrryqaitHasi ”3MEHUYHUBOCTb.
Kontponbshas padora Ne 4. Tema. BeposTHOCTh M 4YacToTa CIy4ailHOrO

COOBITHSI.

8 kinacc
Kontponbshas pabora Ne 1. Tema. MuoxxecTBa.
KontposnbHas padota Ne2. Tema. BeposiTHOCTb ClTy4aiiHOTO COOBITHSI.
Kontponbshas pabora Ne 3. Tema. Cimyqaitubie COOBITHS.

9 knace
Kontponbsnas pabota Ne 1. Tema. DnemMeHTbl KOMOMHATOPUKH.
KontponrHas padota Ne 2. Tema. UcnibiTanus.
Kontponbshas pabora Ne 3. Tema. CiyqaitHasi BenTu4nHa.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYHEBHOI'O ITIPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA
JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMSI K OOYYEHHIO MaTeMaTHKE M LEJICHANpPaBICHHON MO3HABATEIbHOU
NEeSATENbHOCTH;

MOBBIIIIEHUE  YPOBHS  CBOEH  KOMIIETEHTHOCTHM  4Ye€pe3  MPAKTUUYECKYIO
JESITeIbHOCTh, TPEOYIOUIYI0 MaTeMaTHUECKUX 3HAHUN, B TOM YHCJIE YMEHUE YUUTHCA
y APYTHUX JIFOAEH;

CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JI€HCTBOBATH
B OTCYTCTBHE rapaHTHil ycliexa;

cnocobHocTh oOy4aromuxcs ¢ 3[IP k oco3HaHuio cBOUX HAEPUIUTOB U
MPOSIBJICHUE CTPEMIICHUS K UX MPEOAO0JICHHUIO;

CIIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHE CTABUTh JIOCTUKUMBIC 11ETIH;

YMEHHUE pa3inyarh Y4YEOHBIE CHUTYallMd, B KOTOPHIX MOXXHO JEHCTBOBATh
CaMOCTOATENIbHO, W CHUTyalluHh, TJ€ CIEQyeT BOCIOJIb30BaThCS CIPABOYHOM
nH(popMaIen uin ApyruMu BCIOMOTaTelIbHBIMUA CPEJICTBAMU;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYEHHBIE B X0/1€ O0yUEHHSI 3HAHUS B aKTYaJIbHYIO
CUTYalMIO (MPU PELICHUH KUTCHUCKUX 3a/1a4, TPEOYIOIUX MaTEMAaTUYECKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPeOOBAHUAX M MpaBUiIaxX MPOBEACHUS
MIPOMEKYTOUYHON U UTOTOBOM aTTECTALINU;
OBJIJICHUE OCHOBAMH (DUHAHCOBOW I'PaMOTHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDHI

Ognadenue ynugepcanbHbIMu y4eOHbIMU NOZHACAMETbHOIMU OCUCHBUAMU:

YCTaHaBIMBAaTh  I[PUYMHHO-CIEJACTBEHHBIE CBSI3M B XOJ€  YCBOCHMS
MaTeMaTHYeCKOro MaTepuania;

BBISBJIATH JEPUIUT AAHHBIX, HEOOXOAUMBIX JJI PEUICHHs MMOCTABJICHHOM
3a]1a4y;

C MOMOUIBIO YUHUTENS BIOMPATh CIOCO0 pelIeHUs MAaTEMAaTUYECKOM 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUS);

OPUMEHATh M MpeoOpa3oBbIBATh 3HAKM M CUMBOJBI B XOJAE pEIICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEUICHUU MaTEMaTUYECKOH 3a]1auH;

MOHUMATh U UHTEPIPETHUPOBATH MH(OPMAIIUIO PA3TMYHBIX BUJIOB U (OopM
IIPEICTABJICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7auu rpaudecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIHIO.

MOHUMATh U UCIOJIb30BAaTh MATEMATHUECKUE CPEJICTBA HATTSAHOCTH (TpaduKu,
auarpaMMbl, TaOJMUIBI, CXEMbl W JAp.) [ WUIIOCTpAlMK, WHTEPIpETalnH,
aprymMeHTaluu.
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Osnaoenue YHUBEPCAIbHBIMU yueoOHbIMU KOMMYHUKAMUGHHIMU
odelicmeuamu:

OpraHU30BBIBATh Y4e€OHOE COTPYIHHYECTBO M COBMECTHYIO JEATCIHHOCThH C
YUYHUTEJIEM U CBEPCTHUKAMHU B TIPOIIECCE PEIICHUS 3a]1a4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh 00IIHME CIIOCOOBI paboThI; paboTaTh B IPYIIIE:
HaxOJUTh OOIlee peIIeHHe W paspeniaTb KOH(MIWKTHI Ha OCHOBE COIJIACOBaHUS
MO3UIMHI M y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATH, APIYMEHTHPOBATH
U OTCTauBaTh CBOE MHEHHE;

MIPOTHO3WPOBATh BO3HUKHOBEHHE KOH(MIMKTOB IMPH HAIMYWW PA3HBIX TOYEK
3pEeHUs W pas3pemaTh KOH(IMKTBI Ha OCHOBE YYETa MHTEPECOB M TO3MIIMN BCEX
YYaCTHUKOB;

apryMEHTUpPOBAaTh CBOIO IMO3UIIMI0 U KOOPAUMHUPOBATH €€ C MO3ULUSIMHU
MapTHEPOB B COTPYJHUUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJTHSATH CBOIO 4YacTh PaOOTHI, JOCTHraTh KayeCTBEHHOTO pe3yibTaTa M
KOOPAMHUPOBATH CBOM JICUCTBUS C IPYTUMH WICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIa/Ia B OOIIUI TPOIYKT.

Osnadenue yHuGepCcaIbHbIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

CTaBHUTh 11€JIM, BBIOMpATh M CO3/laBaTh AJTOPUTMBI JJIA PCIICHHUS YYCOHBIX
MaTeMaTHYECKUX MPOOIIeM;

IJIAHUPOBAaTh M OCYIIECTBIIATH JICATEILHOCTh, HAIPaBJICHHYIO Ha pEIIeHUE
3a/1a4 UCCIIEIOBATENIbCKOTO XapaKkTepa.

dbopMynUpoBaTh U YyACPKHUBATH Yy4yeOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJIeI0BaTEIbHOCTh JICHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YU4eOHON MaTeMaTUUeCKON
NeATEIIbHOCTH;

aJICKBaTHO OIICHUBATH MPABUILHOCTD WJIM OIITMOOYHOCTD BBIITOJTHEHUS YU4eOHOM
3a/1auu, €€ 0OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHMUS;

CIMYaTh CHOCO0 JACHCTBHS M €r0 Pe3ysbTaT C 3aJaHHBIM ATaJOHOM C IIEJIbIO
0oOHapyXeHUs OTKIIOHCHUH U OTJIMYUM OT ATaJIOHA.

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH MPH PCIICHUH y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TPeOyeMbIil pe3yibTaT
NEATEIbHOCTU, OMNpPEACNATh MO3UTHUBHBIE M3MEHEHMsI M HaIlpaBJeHUs, TpeOyroliue
nanbHeuen padoTsl;

PETYIMPOBATH CITOCOO BBIPAKEHUS SMOITUH.

NPEJIMETHBIE PE3YJIBTATHI

Pe3ynbpTaThl 0cBOeHUs yueOHOro mpeamera «MatemaTuka (BKiIo4as aiareopy,
Tr€OMETPHUI0, BEPOSITHOCTh M CTAaTUCTHUKY)», paCHpeeseHHbIE MO0 rojaM OOy4eHHs,
(bopMyIUPYIOTCS 0 IPUHIUITY T0OABICHHS HOBBIX PE3yJbTAaTOB OT r'0/1a K TOAY, YKe
Ha3BaHHBIC B IPEIBIAYIINX TOJIaX MO3ULNH, KaK IPABUIIO, TIOCJIOBHO HE TOBTOPSIOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKJIOYAIOT
pe3yNbTaThl MPEABIYIIUX JIET).

[NIAHUPYEMBIE [NPEAMETHBIE PE3VYJIbTATHI OCBOEHUA
AJTATITUPOBAHHOI PABOYEN ITPOTPAMMBI KYPCA «MATEMATHKA»
(ITO TOJAM OBYYEHUA)

OcBoenne yyeOHOTO Kypca «MaremaTuka» B 5—6 KjlaccaX OCHOBHOM IIKOJIbI
JOJDKHO 00ecTeunBaTh JOCTIDKEHHE CIEAYIONIMX MPEIMETHBIX 00pa3oBaTeIbHBIX

PE3YNbTATOB:
5 KUIACC

Yucna u eviuucienus

OpHUeHTUPOBATHCS B IOHITHIX U ONEPUPOBATH HA 0230BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C HATYPAJIbHBIMH YK CJIAMHU, OOBIKHOBEHHBIMU U JIECATUUYHBIMU JPOOSIMHU.

CpaBHMBAaTh U yHIOPSAJOYMBATh HaTypalbHbIC UNCIIA, CPABHUBATH B IPOCTEUILINX
cllydasx OObIKHOBEHHBIE ApOOU, NECATUUHbIE APOOU.

CoOTHOCUTB TOUKY Ha KOOPAMHATHOU (YMCIIOBOI) IPSIMON C COOTBETCTBYIOILIUM
eil yrcaoM 1 n300paxkaTh HATYpaJIbHBIE YHCIIAa TOUKAMU Ha KOOPAMHATHOM (UMCIOBONN)
MIPSAMOM.

Bemonusate apudmernyeckue ACUCTBHA C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CIIydasiX.

BEBIIOMHATE TPOBEPKY, TPUKUAKY PE3ySIbTaTa BEIYUCICHUH.

OKpyrJIATh HATypalbHbBIC YHCTA.

Pewenue mexcmosuwix 3a0au

Pemare TekcTOBBIE 3amaun apUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOTO Tepedopa BCeX BO3MOXKHBIX BapHaHTOB (IIpH
HEOOXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

Pemarp 3amaum, cojepkalye 3aBUCUMOCTH, CBSI3bIBAIOIIUE BEIMYUHBI:
CKOpPOCTb, BpEMs1, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb (ITPH HEOOXOIUMOCTH C
HCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

Hcnonp30BaTh KpaTKUe 3alIMCH, CXEMBbI, Ta0IHIIbI, 0003HAUEHUS MPU PEIICHUN
3azay.

[Tonb30BaThCs OCHOBHBIMH €TUHUIIAMH U3MEPEHUS: IIEHBI, MAaCChl; PACCTOSHHUS,
BPEMEHH, CKOPOCTH, BBIpaXaTh OJHU €IWHUIBI BEJIMYMHBI dYepe3 napyrue (mpu
HEO0OXOJAMMOCTHU € OMOPOM Ha CIIPABOUYHYIO HH(POPMALIUIO).

W3Bnekath uH(OpMaIMio, MNPEICTABICHHYIO B TaOiuile, Ha CTOJI0YATOU
ArarpaMMe, HHTEPIPETHPOBATh MIPEICTABICHHbIE JaHHBIC, HCIIOJIb30BaTh JaHHBIC MPU
peIIeHnH 3a7ad.

Haznaonaa zeomempus

[Tonb30BaThCs TE€OMETPUYECKUMU MOHATUSMU: TOYKA, MpsiMasi, OTPE3OK, JIyd,
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yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpUMEpPbl OOBEKTOB OKPYKAIOLIETO0 MHpa, UMEIMUX (opmy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yallbHOM OIOpE,
CBSI3aHHYIO C YIVIAMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YIOJI, BEPIIHHA,
CTOPOHA, TUAroHalb; C OKPYKHOCTBIO: PaIUyC, THAMETP, LICHTP.

N300paxkath H3y4YeHHbIE TeOMETpUuYecKre (Urypsl Ha HEJIUMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO IUPKYJIS ¥ JIMHEHKH (MI0CIIe COBMECTHOTO aHAIn3a).

HaxoauTe ANMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C TMOMOIIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3alaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajpaTa ISl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIOIAAN U IEpUMETpa.

Beluncnare mepuMerp H IUIONMIQJb KBajpaTa, MNPSMOYTOJbHUKA, QUryp,
COCTAaBJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4HCiIEe (QuUryp, M300pakEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPUYECKHUMH €AWUHULIAMH HU3MEPEHUS JIMHBI,
IO/ BBIPAXKATh OJTHU €AMHUIIBI BEIMYMHBI Yyepe3 Apyrue (mpu He0oOXO0AUMOCTHU C
OTOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

Pacnio3naBaTh napasienenuesi, Kyo, UCIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA,
pedpo TpaHb, U3MEPEHHUS; HAXOAUTh U3MEPEHUS Napaljiesienunena, Kyoa.

Breruncnare 00bEM Ky0Oa, mapaiiesnenurnena mo 3aJaHHbBIM H3MEpEeHUsiM (C
OTIOPOM Ha AJITOPUTM Y4YEOHBIX JIEUCTBHUIA), TOJIb30BATHCS C€AMHUIIAMH HU3MEPEHUS
00BEMa.

Pemiath HecCIOXHBIE 3aJja4yd HAa HM3MEPEHUE T'C€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOpPOi).

6 KIIACC

Yucna u éviuucnenusn

OpHUeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBS3aHHBIMH C PA3JIMYHBIMU BUJAMHU YHCEJ U CIOCOOAMH MX 3alKCH, TEPEXOJUTh
(eciu 3TO BO3MOKHO) OT OJHOM (POPMBI 3alUCH YUCa K JPYTOH.

CpaBHUBATh W YHOPSIOUYMBATH IIEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATHUYHbBIC
JpoOu, CpaBHUBATH YKCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BreinonHate apudpMeTHIecKue ACHCTBUSI C HAaTYpaJIbHBIMU U IEJBIMU YUCIIAMH,
OOBIKHOBEHHBIMU U JICCATUYHBIMU IPOOSIMH, TOJIOKUTEILHBIMA U OTPULIATECIIbHBIMU
YUCIIAMH.

Bbluncnars 3Ha4€HUs] YUCIOBBIX BBIPAXKEHUMN, BBIMOJHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHUHN; BBITIOJHITH MPEOOpa30oBaHUSI YHCIIOBBIX BBIPAKCHUN Ha
OCHOBE CBOWCTB apu(hMETHUECKHUX JECHCTBUN.

CoOTHOCUTH TOYKY HAa KOOPAMHATHOMN MPSIMOM C COOTBETCTBYIOIIUM €1 YHCIIOM
Y U300pakaTh YMCJIa TOYKaMHU Ha KOOPAMHATHOM MPSMOM, HAXOAUTH MOJTYJIb YUCIIA.

COOTHOCUTH TOYKU B MPSMOYTOJIBHON CHCTEME KOOPJMWHAT C KOOPJIWHATAMU
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3TOM TOYKH.

OkpyrasTh LieNble 4YKCla W JAeCSITHYHble Apodu (mo oOpasily), HaXOAUTh
NpUOIKEHUS YHCETT.

Yucnoewvie u OyKeeHHble 8bIPANHCCHUA

OpueHTHPOBATHCS B MOHATHUSAX M OTIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMU,
CBSI3aHHBIMH C 3aMHChIO CTECTICHH YHCJIa, HAXOIUTh KBaJIpaT U Ky0 4MCIa, BEIYUCISATH
3HAYCHUS MPOCTEHIIINX YHCIOBBIX BRIPAKCHUH, COEPIKAIINX CTCTICHH.

[Tonp30BaThCA MpU3HAKAMU JEIUMOCTH (TIpU HEOOXOAMMOCTH C OMOpPOM Ha
JTOPUTM TPaBUJIA), PACKIIAJbIBATh HATYPAIbHBIC YUCIIA HA TPOCThIE MHOKUTEIH.

Ilonv3o06amvbcsa macuimabom, COCTABIATH MPONOPLUU U OTHOLLIEHUS.

Hcmonp3oBaTh OYKBBI I 0003HAYCHUS YUCEN TIPH 3alHCH MaTeMaTHYECKHX
BBIDOKECHHUM, HAXOJIWTh 3HAYEHUS OYKBEHHBIX  BBIPAKEHHM,  OCYIIECTBISSA
HE0OXOMMbIE TMOACTAHOBKM W TMpeoOpa3oBaHus (C OMOpPOM Ha aJrOPUTM Y4EOHBIX
JEUCTBUM ).

HaxonuTh HeM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexkcmoswix 3a0au

Pemate MHOTOIIArOBBIE TEKCTOBBIC 33Ja4M APUPMETHUECKUM CIIOCOOOM C
ONOpPOM Ha BOIIPOCHBIN IJIaH.

Pematp pocTenime 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTMOPIIMOHAILHOCTHIO BEIMYMH, MPOIEHTAMU; peliaTh TPU OCHOBHBIC 33Jja4M Ha
JpOOU U TIPOIICHTHI.

Pemate 3amaum, conep:kalive 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BPEMsi, PACCTOSIHHE, IIEHa, KOJTUYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTD,
BpeMs, 00bEMa paboThI, UCTIONB3YS apudMETUUECKHUE IEHCTBUS, OIEHKY, TPUKUIIKY;
MIOJIB30BATHCS SAUHUIIAMH U3MEPECHUS COOTBETCTBYIOITUX BEIIMUHH.

CocTaBnaTb OyKBEHHBIC BHIPAKEHUS M0 YCIOBHIO 33J]a41 MOCJIE COBMECTHOTO
aHaIMn3a.

N3Bnekath uH(OpMaIMIO, MPEACTABICHHYI0 B TaOjuWIlaX, Ha JIMHEWHOM,
CTOJIOYATOM WM KPYroBOW JuarpaMmax, HHTEPIPETUPOBATH IPEIACTABICHHBIC
JTAaHHBIC; UCTIOJIB30BATh JJAHHBIC MPY PEIICHUU 3a/1a4.

[IpeacraBnsath nHOOPMAITUIO C TTOMOIIBIO TAOJINII, JIMHEWHON U CTOIOYATOMN
JUarpaMM.

Haznaonan zeomempus

[IpuBoaMTh TpHUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEIMUX (Hopmy
M3YYCHHBIX TEOMETPHYCCKMX TUIOCKMX W TPOCTPAHCTBEHHBIX (QUTYP, TPHMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOMN
Y KJIeT4aTol Oymare u3y4eHHbIC TUIOCKHE TeOMEeTprudecKrue GUTYphl U KOHPUTYpAIUH,
CUMMETPUYHBIC (DUTYPHI.

NMeTh mpenctaBieHHE O TEOMETPUYECKUX TOHITHSX: PAaBEHCTBO (UTYP,
CUMMETpPHSI, OCb CHMMETPHUH, IIEHTP CUMMETPUHU.

HaxonuTh BeTMYHHBI YTJIOB U3MEPEHUEM C TIOMOIIBIO TPAHCIIOPTHPA, CTPOUTH
VIIIbI 33JIaHHOM BEJIMYWHBI, TOJIb30BAThCS MPHU PEIICHUU 3a1ad TPpaayCHON Mepoit
YIJIOB; PAaclO3HABATh HA YEPTEKAX OCTPIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBI.
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BbraucnsaTe AMUHY JIOMaHOW, MEpUMETp MHOTOYTOJbHHKA, IOJh30BATHCS
SIMHULIAMH U3MEPEHMsI IJTMHBI, BBIPAXKATh OJHHU SIUHUIIBI U3MEPEHUS JIITUHBI Yepes
IpyTHE.

Haxonutb, UCTONB3yst 4epTEKHBIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKIY IBYMS
TOYKAMH, OT TOYKH JI0 TIPSIMOM, IJTUHY IIyTH Ha KBAJPATHOU CETKE.

Beraucnsate  miuomanbk  (QUTYp, COCTAaBIEHHBIX W3  MPSMOYTOJIHHHUKOB,
MCTIOJB30BaTh pa30MeHHE Ha MIPSIMOYTOIBHUKY, HA paBHBIC (DUTYPHI, TOCTPaUBaHUE JI0
NpSIMOYTOJIbHUKA;, TIOJIh30BAaThCSI OCHOBHBIMU E€IMHHUIIAMUA HW3MEPEHHS TUIOIIAIN;
BbIpaXXaTh OJTHU €IMHUIIBI H3MEPEHUS TUIOIIA N Yepe3 Ipyrue (Ipu HeoOXOUMOCTH C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

Pacro3naBaTh Ha MOJEISIX W HM300paXEHUSX NHPAMHUIY, KOHYC, IFIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakats Ha KJIeTYaTO Oymare mpsiMOYTOJIbHBIN TapalIeIIeIHIIe]I.

Beraucisite 00b6€M TPSIMOYTOJIBHOTO IMapajuielienuiena, Kyoa, MmoIb30BaThCS
OCHOBHBIMU €IMHUIIAMH U3MEpPEHUs] 00bEMA; BhIpAXKATh OJHU €IUHUIIBI U3MEPEHUS
00BbEMa yepe3 pyrue (C Omopoii Ha CIIPaBOYHYIO0 HH(POPMAIIHIO).

PemaTe HecHOXHBIE 3a7a4d HAa HAXOXKJEHHWE T'E€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYaUsIX (IPU HEOOXOIUMOCTH C BU3YaIbHOM OTIOPOi).
I[NIAHUPYEMBIE I[TPEAMETHBIE PE3VYJIbTATHI OCBOEHUA
AJIATITUPOBAHHOM PABOYEM ITPOTPAMMBI KYPCA «AJITEBPA» (ITO

I'OAAM OBYYEHUA)

OcBoenue yueOHOTO Kypca «AnrebOpa» Ha YpPOBHE OCHOBHOTO OOIIETrO
oOpa3zoBaHusl JOHKHO oOOecrneynBaTh JOCTHXKEHHE CIEIYIONUX MPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIIACC

Yucna u eéviuucnenusn

BeimonHsTh, couyeTass yCTHbIE U TMHCHbMEHHBIE NPUEMBI, apUPMETUUYECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxonuTh 3HAUY€HUS YHUCIOBBIX BBIPAXKEHUN; TPUMEHSIThH pPa3zHOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUMCICHUS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COIEPI KAIINX
OOBIKHOBEHHBIE U JIECITUYHBIC IPOOH.

[lepexoguth OT omHOM (OPMBI 3aMHMCH YUCEN K JIPyroil (mpeoOpa3oBbIBATH
JIECSITUYHYIO JpoOb B 0OBIKHOBEHHYO, OOBIKHOBEHHYO
B JIECATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NeCATUYHYIO IpoOb). CpaBHMBATh U
YHOPSA0UMUBATh PallMOHATLHBIC YHCIIA.

OKpyrasTh yncia.

BBINMOMHATS TPUKUIIKY M OIEHKY pe3yJibTaTa BBIUYMCICHUM, OLICHKY 3HAYCHUH
YU CJIOBBIX BBIPAKECHUMU.

BbINOIHATE 1EMCTBUS CO CTENEHAMU C HATYpaJlbHBIMU ITOKa3aTeIsIMHU (C OIIOpOi
Ha CIIPaBOYHYIO HH(OPMAITHIO).

[IpuMEHATh IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIM HATypaJbHBIX
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quced.

Pemlate mnpocreiiiye NpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBS3aHHBIE C
OTHOLIEHWEM  BEJIMYMH,  [PONOPLUHMOHAIBHOCTBIO  BEJIMYMH,  IPOLEHTaMU;
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 337a4 ¢ YYETOM OTPaHUYEHUI, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.

Anzebpauueckue sviparxcenus

OpueHTHpOBaTbCS B TMOHATHSX M ONEpUpOBaTh Ha 0a30BOM YpPOBHE
anreOpanyecKkor TepMUHOJIOTHEN U CHUMBOJIMKOM.

Haxoauts 3HaueHHs OYKBEHHBIX BBIPAKEHUN TMPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BoInonHTh MpeoOpa3oBaHus 1EJI0T0 BhIPAXKEHUS B MHOTOUJICH MPUBEACHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINIONIHATE yMHOKEHHME OJHOWICHAa HAa MHOIOWIEH W MHOIO4YJIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMyJIbI KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTH (C OMOpoil
Ha CIPAaBOYHYIO HH(POPMAIIHIO).

OCyIIecTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXHTEINM C IOMOIIBIO
BBIHECEHHUS 33 CKOOKHM OOIIEro MHOXHUTENS, TPYNIIUPOBKU CIaraeMbIX, TPUMEHEHUS
(hopMyJ1 COKpaIIEHHOTO YMHOXKEHUS (C OMOPOI HA CIIPABOYHYIO HH(OPMALIUIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEIICHUS Pa3JIMYHbIX 33/1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON PAKTUKH.

Hcnonb30oBaTh CBOICTBA CTENEHEH € HATypaJbHBIMHU IOKa3aTEIsIMU IS
npeoOpa3oBaHus BbIpAXKEHUH (C OOPOI HA CIPABOYHYIO HH(POPMALIUIO).

Ypasnenusa u nepasencmea

Pemate nMHEHHBIE YpaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHsS MpaBUJIa
repexoa OT MCXOAHOIO YPaBHEHHUs K PaBHOCUIBHOMY eMy. IIpoBepATh, sBisieTcs au
YHUCJIO KOPHEM YPABHEHHS.

Nmetpb npencraBiieHre 0 rpauueckux METo/lax MpU PEelIeHUU JIMHEUHBIX
YPaBHEHHI U UX CHUCTEM.

[lonOupaTe mnpuMepbl Nap YHUCEN, SBISAIOMIMUXCA PEIICHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM MJIOCKOCTH T'papK JTMHEHMHOTO YpaBHEHUS C ABYMsI
MEPEMEHHBIMU; TOJIB3YACh IPAPUKOM, IPUBOJIUTH TPUMEPHI PEILICHUS YPABHEHUS.

PemaTte cucteMbl ABYX JTUHEHWHBIX YpaBHEHUW C JByMs NEPEMEHHBIMHU, B TOM
yucie rpaguuecku (C onopoi Ha arOpUTM y4eOHBIX JEHCTBUN).

CocraBisaTs (MOciie COBMECTHOTO aHAIK3a) U PellIaTh JMHEHHOE YPABHEHUE WU
CUCTEMY JIMHEWHBIX YPAaBHEHUM 1O YCJIOBHUIO 33Jaud, WHTEPIPETHPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJau MTOJIyYEHHBIN pe3ynbTar.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxath Ha KOOPJAUHATHON MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3aJIaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbl; 3alMCHIBATh YHCIIOBBIE MPOMEKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpIUHATaM;
CTPOUTH TpauKy TUHEUHBIX PyHKIUH. CTpouTs rpaduk GyHkium y = KX + Db.

OnuceiBaTh C MOMOUIbI0 (YHKIMIA H3BECTHbIE 3aBUCHMOCTH  MEXKIY
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BEJIMUYMHAMU (II0 IrOPUTMY Y4Y€OHBIX NEHCTBUII): CKOPOCTb, BPEMs, PAaCCTOSIHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00BEM pabOTHI.
Haxonuth 3HaueHre (PyHKIMH 110 3HAYEHUIO €€ apryMEHTA.
[Tonumate Tpaduyeckuii crmocod MpencTaBiICHUs W aHalu3a HHPOpMAINH,
U3BIIEKATh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPa(UKOB peasIbHbIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HavyallbHbIE MPEACTABICHHUS O MHOXECTBE ACHCTBUTEIIBHBIX
yyceN I CpaBHEHUs, OKPYIJICHUS U BBIUMCICHUM; M300paxaTh JEHCTBUTEIbHBIC
Yyycia TOYKaMy Ha KOOPAUHATHOM MPSMOM.

[TpuMeHATh MOHATHE apPUPMETHUECKOTO KBAaJAPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOpPHHU, HCIOJIb3YsSd HIpPH HEOOXOJUMOCTU KaJbKyJATOP; BBIIOIHATH
npocTeiiiye npeoOpa3oBaHUsl BBIPAXKEHUM, COIEpXKalUX KBaJpaTHbIE KOPHHU,
HCIIOJIB3Ysl CBOMCTBA KOPHEW.

Hcnonb30oBaTh 3amucHl OOJIBIIMX M MAJBIX YHUCENI C MOMOIIBI0 JECATUYHBIX
npobeit u crenenet uncina 10.

Anzebpauueckue viparxcenus

[IpyuMeHATE TOHATHME CTENEHM C  LENbIM  II0KAa3aTelIeM,  BBIIIOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpXKAIMX CTENEHM C LENbIM IoKa3arenem (C
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAIIIH).

BBITIONHATE HECHOXKHBIE TOXKIECTBEHHbIE MPEOoOpa30BaHUs PALMOHAIBHBIX
BBIPAXKEHUI HAa OCHOBE MpaBWJI JIEWCTBHM HaJ MHOTOYJIEHAMHU M aJlreOpanyecKUuMH
JTPOOSIMHU.

PacknanpiBaTh KBagpAaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumensTh npeoOpa3oBaHUs BBIPAXKEHUN JJIA pELIEHUs pa3IMYHbIX 3a7a4d U3
MaTEeMaTUKH, CMEXHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

Ypasnenusa u nepasencmea

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIPABOYHOMN
nH(pOpManuu) W palMOHAJIbHBIE YpaBHEHUS, CBOASIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C IBYMS IIEPEMEHHBIMMU.

[IpoBOAMTE IPOCTENILINE UCCIICAOBAHNS YPABHEHUM U CUCTEM YPABHEHUI, B TOM
qyclie ¢ NMPUMEHEHHEM TIpaduuecKkux NpeacTaBieHUN (ycTaHAaBIMBaTh, UMEET JIU
YPaBHEHUE WIM CHCTEMa YPAaBHEHHU pEUIEHUS, €CIIM MMEET, TO CKOJBKO, W Mp.) C
OTIOPO Ha aNTOPUTM YUCOHBIX JICHUCTBUI.

[lepexoauTs OT cliOBeCHOW (HOPMYITUPOBKM 3aJaud K e€ anreOpandecKkon
MOJEIN C TIOMOILIBIO COCTAaBJIEHUsS YPaBHEHUS WM CHUCTEMbl YpPaBHEHHH,
HMHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U MTOJYYECHHBIA PE3YJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI; AaBaTh rpad)MuecKyo
WJUTIOCTPALMIO0 MHOKECTBA PEIICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

Dynkyuu
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OnepupoBaTh Ha 6a30BOM YpPOBHE ()YHKIMOHAIBHBIE IIOHATHS M S3bIK
(TEPMUHBI, CHMBOJIMYECKUE OOO3HAYEHMs); ONPENEIATh 3HAaueHHE (YHKIHUU II0
3HAYEHHIO apTyMEHTa; OIPEAEIIAThH CBOMCTBA QYHKIMH 10 €€ rpaduKy.

Ctpouts rpaduKy 3IeMEHTapHBIX QyHKIUM Buga , Y = X%, Yy =x3,y =+yx ,y=

k; onmuceiBaTh CBOKCTBA YUCIOBOM (QyHKIIUMH 1O €€ rpaduKy (MpH HEOOXOAMMOCTH C
X

HaIPaBJISIFOIIEH TTOMOIIIBIO).
9 KJIACC

Yucna u eviuucnenusn

CpaBHUBATH U YIOPSAOUYUBATH PAllMOHATBHBIE U HPPAIIMOHAIILHBIC YUCIIA.

BrimonaITh apudMeTnueckue IeHCTBUS ¢ PAMOHATLHBIMHU YHCIaMU, COYeTas
YCTHbIE M TMHUCHBMEHHBIE MPUEMBI, BBINIOJHATH BBIYMCIEHUS C HPPalUOHAIbHBIMU
YU CIIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C LEJbIMU MOKA3aTENSIMU U KOPHEMN; BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKECHU.

OKpyrJisiTh  ICHUCTBUTENIBHBIE YHWCIIA, BBINOJHATh MPUKHAKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

Ypasnenusa u nepasencmea

Pewiats nuHElHbIE U KBaApaTHbIE YPABHEHUSI, YPABHEHUS, CBOJSAILIUECS K HUM,
MpocTenIne IPOOHO-PALIMOHAIIBHBIE YPaBHEHUS.

Pemare mpocTedmme CHCTEMBI JBYX JIMHEWHBIX YPaBHEHUM C JAByMS
MEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS
JUHEUHBIM (110 BU3yaJIbHOU Omope).

Pemiate mnpocteiiiiie TEKCTOBBIC 3aJaud alreOpaudeckuM CIocoOoM ¢
MOMOIIIBIO COCTaBJICHUS YpPAaBHEHUS WM CHUCTEMBl JIBYX YpaBHEHUU C JAByMS
MepEMEHHBIMH.

[IpoBOIUTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
YHuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBiieHnd (yCTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUH PEIICHUs, €CIIH UMEET, TO CKOJIBKO, U TIP.).

Pemate nuHEVHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paXkaTh
pEelIeHHEe HEPAaBEHCTB HA YMCIIOBOW MPSMOM, 3aMKChIBATh PEIICHHUE C MOMOUIBIO
CHUMBOJIOB.

Pemiath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM
MIPSIMOM, 3aITUCHIBATh PEIIEHUE C ITOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEIICHUH PA3IUYHBIX 3aa4.

Dynkyuu

PacriosnaBaTh (yHKIIMU W3yYEeHHBIX BHJOB. [loKa3bIBaTh CXEMATHUECKH
PAacIoIoKEHUE Ha KOOPIMHATHON TNTOCKOCTH rpadukoB GpyHKIni Buaa: ¥ = KX, y = kx

+b ,y = ax’ + bx +c, y = X3, y = \/f, y = ;" B 3aBUCHMOCTH OT 3HA4YcHHUU
K02((PHUITMEHTOB; ONKUCHIBATH CBOMCTBA (DYHKITHIA.
Crpoutb 1 H300paxaTh CXEeMaTUYECKU TpadUKU KBAAPATUYHBIX (YHKUIUMH,
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OIKCHIBAaTh CBOMCTBA KBAJPATUYHBIX (PYHKIMN IO UX rpapuKam.

Pacno3sHaBaTh KBajpaTHUHYH (DYHKLIHIO MO (QopMmysie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, (PU3UKU, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu

Pacno3naBaTh apuMETHUYECKYI0O U TEOMETPUIECKYIO TPOTPECCUU TPH Pa3HBIX
CI0c00ax 3aaHusl.

BbIMONHATE  BBIYHMCIEHUS C  HCHOJb30BaHUEM (opmMya N-ro  wieHa
apu(METHUECKOW M TEOMETPUYECKON MpOTrpeccrid, CyMMBI TEpBBIX N wieHOB (C
OIIOPOM Ha CIIPaBOUYHYIO UH(POPMALIHIO).

Pematse 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIEA0BATEILHOCTMH, B TOM UUCIIE
3aJa4d U3 PEATbHOM MKU3HM (C UCHOJB30BAaHUEM KaJIbKYJATOpPa, LHU(PPOBBIX
TEXHOJIOTHH).

INTAHUPYEMBIE I[TPEIMETHBIE PE3VJIbTATEI OCBOEHUA
AJIATITUPOBAHHON PABOYEM ITPOIPAMMBI KYPCA «TEOMETPHS»
(ITO TOJAM OBYYEHU )

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JODKHO OOecneyrBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YIIBTATOB:

7 KJIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKIE (GUTYPBI, OMIPEACIATh UX B3aUMHOE
PacCIoOKEeHUE, U300paxaTh TeoMeTpUUYecKue (UTYphl; BBIIOJIHATH YEPTEKU IO
YCIOBHIO 3a/iaud. MI3MepATh JUHEWHBIE U YIJIOBbIC BEIWYMHBI. Pemiars 3agauu Ha
BBIUHCJICHUE JIJIMH OTPE3KOB M BEJIMYUH YTJIOB.

Jenate rpyOyI0 OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaIbHON
KU3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. Paznuuarh pazMepbl 3THUX OOBEKTOB IO
MOPSAKY BETUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3aJ1auaM (C UCTIOIH30BAHUEM CMBICIIOBOM
OTIOPBI: HABOJIAIIME BOMIPOCHI W/WJIH aJTOPUTMa YUEOHBIX ICUCTBHIN).

[Tonp30BaThCd NpPU3HAKAMH PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOoaMTH  MOKA3aTENbCTBA  HECIOXKHBIX  TE€OMETPUUYECKHUX  TEOPEM.

[Tonp30BaThCA MpPU3HAKAMHU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIUAHBI, MPOBEAEHHON K TMIOTEHY3€ MPSMOYTOJILHOIO TPEYTOJbHUKA, B
PEIICHUH T€OMETPUUECKHX 3a7a4 (C HCTIOIB30BAHUEM 3pUTEITLHON HATJISTHOCTH W/UITH
BepOaJIbHOM OIIOPHI).

Onpenensts mapaieTbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. OnpeaensaTh NapajyieJIbHOCTh MNPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha KiIeTyaTOM Oymare.

[IpoBOANTE BBIUMUCIICHUS U HAXOJIUTh YUCIIOBbIC M OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPUYECKHUX 3a7a4ax C UCMOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
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MHOTOYTI'OJIbHUKOB, CBOWCTB yIJIOB, OOpAa30BaHHBIX IIPU IEPECEUEHUH JIBYX
NapaJJIeNIbHBIX INPSMBIX CeKylled. Pemare mpakTHdecKue 3aadyd Ha HAaXO0KJICHUE
YTIIOB.

MMeTp npencTaBiIeHne O OHATHE FEOMETPUUYECKOIO MECTA TOYEK.

DopMyJIMPOBATh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JIHaMeTpa
OKPYXHOCTH, IOJIb30BaTbCA UX CBOMCTBAMHU. YMETh NPUMEHSTH 3THU CBOMCTBA IIPH
pEeLICHUH 3a1a4.

OpHEHTUPOBATHCS B MOHATHX: ONMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTB,
LEHTP ONHUCAHHOM OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTJIOB TPEYTrOJbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, YTO
CEpEeIMHHbIE NMEPHEHANKYJSAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJAHOU
TOYKE.

OpueHTHpOBaTbCSI B TOHATUSAX W ONEpUpPOBaTH Ha 0a30BOM YpOBHE:
KacaTellbHass K OKPYXXHOCTH, Te€OpeMa O IMEpHEHIUKYJSIPHOCTH KacaTeIbHOM |
paauyca, IpOBEAEHHOIO K TOYKE KaCaHUsI.

MMeTp mnpencTaBleHHE O NPOCTEHIIMX TE€OMETPUYECKUX HEPaBEHCTB, MX
IIPaKTUYECKOM CMBICIIE.

[IpoBOIUTHE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUS C IOMOIUBIO LIUPKYJIS U
JIMHEUKU.

8 KJIACC

PacnosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJBHHUKOB, HMX JJEMEHTBHI,
II0JIb30BAaThCS UX CBOMCTBAMU IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

OpHEHTHPOBATbCS B MOHATHM — TOYKHM IIEPECEUEHUS MEIHMAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHuy 3aiad.

Biianets noHsATHEM CpEAHEN JIMHUM TPEYTOJIbHUKA U TPAINCLIUH, IPUMEHSTh UX
CBOWCTBA IIPU PELIEHUN MPOCTEUIINX TEOMETPUUECKUX 3a1ad. MiMeTh npencraBieHue
o teopeme dayeca U TeOpeEME O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHus MPaKTUYEeCKUX 3a/1a4 (C OOpol Ha 3pUTEIIbHYIO HATJISIIHOCTD).

[IpumeHsATh npu3HaKW MOA00US TPEYTOJbHUKOB B PEIICHUH HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa nns pemieHUss TE€OMETPUUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Brnagerp DOHATHAMM CHHYCa, KOCHMHyCa M TaHI€HCa OCTpPOro yria
IIPSAMOYTOJIBHOTO TpEeyroiabHuKa. [lob30BaThbCs 3TUMM MOHATUAMHU JUIA PELICHUS
MPAKTUUECKHX 3aj1a4 (Ipy HEOOXOAMMOCTH C OIIOPOM Ha AITOPUTM MpaBUIIA).

Beraucnsate  (paznuuyHbiMu - criocobamu) (C OMOpOM HA  CHPABOYHYIO
uH(OpMaIMIO) IUIOIIAb TPEYroOJbHUKA M IUIOLIAAXM MHOTOYTOJBHBIX (QUTYD
(moNB3yACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpUMEHsATh Moy4eHHbIE YMEHUS B
MMPAKTUYECKUX 3a1a4aXx.

Bianerp NOHATHSAMM BOMCAHHOTO M LEHTPAJIbHOIO YIja, HCIOJIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIaX, YIJIax MEXIy XOpJaMH (CEeKYyIIMMH) U yTie MEXIy
KacaTeJIbHOM Y XOPJIOU MPU PELICHUHN NPOCTENIINX T€OMETPUUECKUX 3a1ay.
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Brnanere MOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTHh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpyuMeHATh TMOJydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHUS C
NPUMEHEHHEM TMOA00Ms UM TPUTOHOMETpUHU (TOJB3YsCh, TAE HEOOXOIMMO,
KQJIBKYJIITOPOM).

9 KJIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YIJIOB, HAXOJIUTh C UX TIOMOIIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYIOJBHOTO TPEYTOJIbHUKA («PEIIEHUE MPSMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (¢ MOMOIIBIO KalbKYJSATOpPA) JUIMHBI M YIJbl IS
HETa0JIMYHBIX 3HAUECHHM.

[Tonb3oBaThcs (opMyiamMu NMPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUISI HAxOXKJIEHUS COOTHOUIEHHMM MEXIy TPUTOHOMETPUYECKUMU
BEJIMYMHAMHU (C OTOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJISi HAXOKIEHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUU
IIPOCTEUINX T€OMETPUUECKUX 3a4ad.

Bnaners nonstusaMu npeodpazoBaHusi 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
1oa00HBIX (uryp. [losnb30BaThCs CBOMCTBAMHU MMOA00OUS TPOU3BOJIBHBIX (PUTYD, YMETh
BBIYMCIIATh JUIMHBI U HAXOJUTh YIJIBI Y MOAOOHBIX (Uryp (IO alropuTMy y4eOHBIX
neictBuil). IlpumeHsAThr CBOMCTBa MNOAOOMS B NPaKTUYECKUX 3agadax. YMETh
MPUBOIUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MHUDE.

[Tonb3oBaThCs TeOpeMaMHu (IO BU3yaJllbHOW OMOPE) O MPOU3BEAECHUU OTPE3KOB
XOpA, O TPOU3BEAECHUHN OTPE3KOB CEKYIIHX, O KBAAPaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMATh HUX TEOMETPUUYECKUA U (DU3NUECKUN
CMBICJI, TPUMEHSATh UX B PELICHUHN F€OMETPUUECKUX U pu3nuecKux 3aaay. [[pumeHsTs
CKJISIPHOE ITPOU3BEICHUE BEKTOPOB Il HAXOKEHUS JUIMH U YTJIOB.

[Tonbp30BaThCA METOJOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSThH €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a]ay.

Brnanets MOHATUSMH MPAaBUIBHOIO MHOTOYTIOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI 1yTH OKPY>KHOCTH U PaIMAHHON MEPHI yIJia, YMETh BIYUCIIATH IUIOIIA/Ib KpyTa
M ero 4yacted (C omopoi Ha crpaBo4Hyl0 HH(opManuio). I[IpuMeHsTh moJydyeHHbIE
YMEHUS B MPAKTUUECKUX 3a/1auax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (QUTYp, TPUMEHSTH JABHKCHUS
IJIOCKOCTH B MPOCTEMIINX CIyYasx.

[IpuMeHATh MOJIydeHHbIE 3HAHHUS HAa MPAKTHKE — CTPOUTh MAaTEMaTUYECKHUE
MOJIETH JUIS 33]1a4 PeasibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHHUS C
NpUMEHEHHEM ToJ00Ms U TPUTOHOMETPUYECKMX (QYHKIUN (MMONb3yACh, TJe
HE0OXOMMO, KAJTbKYJISITOPOM).
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I[NTAHUPYEMBIE INPEIMETHDBIE PE3VJIbTATHI OCBOEHUA
AJTATITUPOBAHHOM PABOYEN ITPOTPAMMBI KYPCA «BEPOSITHOCTH 1
CTATUCTUKA» (ITO TOOIAM OBYYEHUA)

[IpenMeTHbIEC pe3yabTaThl OCBOCHUS Kypca «BeposaTHOCTh U cTaTHCTUKa» B 7—9
KJIaCCaxX XapaKTEPU3YIOTCs CIECIYIOMUMHU YMEHUAMM.
7 KIIACC

Yurate wuHQOpMAIHIO, MTPEACTAaBICHHYI0O B TaOlMIaxXx, Ha [IUarpaMmax;
NOpPE/ICTaBIATh JaHHbIE B BHUAE TaOMUI, CTPOUTH JUArpaMMbl (CTOJOHKOBBIC
(cTosi0uyaThie) U KPYTroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCTIOJIb30BAHUEM 3PUTEIHHOM
HaIJISITHOCTH W/UJIU BepOaIbHOM OMOpPHI).

OnuceiBaTh W UHTEPHPETUPOBATH  pEalbHbICE  YHUCIOBBIE  JaHHBIC,
MpE/ICTABICHHbIE B TA0JINIIAX, HA TUarpaMmax, rpadukax.

OpueHTUPOBATHCS B TIOHATUAX M ONEPUPOBATh MU Ha 0a30BOM YPOBHE:
cpenHee apudmMeTnyeckoe, MeAnana, Hanbobllee ¥ HaMMEHbIIIee 3HAYCHHUs, pa3Max.

NmeTs mnpencraBineHue O CIydyalHOM HM3MEHYMBOCTM Ha MpPHUMEpaxX IEH,

(¢u3nYecKuX BETMYMH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEICTaBICHHUE O
CTaTUCTUYECKON YCTOMYNUBOCTHU.
8 KJIACC

W3BnekaTp M NpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BHJE
Tabnui, AuarpamMm, rpaduKoB; MPEACTABIATH JaHHBIE B BUAE TaOJMIl, JAUATPaMM,
rpaduKoB.

OnuchIBaTh MOCJIE COBMECTHOTO aHAIN3a JIAHHBIEC C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAUYeHUW M Mep pacceuBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTpk 4acTOThI YUCTOBBIX 3HAYEHUN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3yibTataM U3MEpeHud U HaOMoAeHUH (C HCMOJIb30BAHUEM 3pPUTEIIbHOU
HarJISIHOCTH W/WI BepOaJTbHON OTIOPHI).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B OINBITaX C PABHOBO3MO>KHBIMHU
AJIEMEHTApPHBIMU COOBITUAMH (C MCIOJB30BAaHUEM 3PUTEIHLHON HATJISATHOCTH W/WIIH
BepOaJIbHOM OTIOPHI).

Nmers mnpencraBieHne o TrpaduyecKux MOJACNAX: JIEPEBO CIy4alHOTO
AKCIEPUMEHTA, JUarpaMMsbl Diljiepa, YuciaoBas mpsMasi.

OnepupoBath MOHATUAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOXECTBO;
BBITIOJIHSTH ONEpalliy HaJl MHOXKECTBAMH: OObEUHEHUE, TIEPECCUCHHE, JOTOTHEHHUE;
MEPEUYUCTSATh  DJIEMEHThI MHOXECTB; TPUMEHSITh CBOMCTBA MHOXKECTB  (C
MCIIOJIb30BAHUEM BU3YaJIbHOW OMOPHI).

WNwmeth mpencraBieHue O rpa@UueckoM MpPEACcTaBI€HUE MHOXKECTB M CBS3EH
MEK]ly HUMH JIJIS OTIMCAHUs MPOIECCOB U SIBJICHUM, B TOM YHCJIE TIPU PEIICHUHU 3a1a4
U3 IPYTUX YYEOHBIX MPEIMETOB U KypCOB.
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9 KVIACC

W3Bnekats 1 npeodpazoBbIBaTh MH(OPMALIMIO, IPEACTABICHHYIO B Pa3IMYHbIX
HMCTOYHUKAX B BUAE TaONHII, JUarpamm, rpaukoB; MPEACTaBIATh JaHHBIC B BHUJE
TabJIUI, TUarpaMm, rpaduKoB.

PemaTe npocreiinre 3a1a4un opraHM30BaHHbIM IEPE0OPOM BapUAHTOB, a TAKKE
C MCII0JIb30BaHUEM KOMOMHATOPHBIX NPABUI U METOJIOB.

Hmets mpencraBieHre 00 OMMCATENBHBIX XapaKTEPUCTHKAX MAJII MAaCCHBOB
YHUCJIOBBIX TAaHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHMSL.

HaxoauTs 4acTOThl 3HAUYE€HUN U 4YaCTOTHI COOBITHSA, B TOM YHUCIE IOJIb3YAChH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJeHHM (C OMOpOil Ha CIPaBOYHYIO
uH(popMaIuio).

HaxoauTbs BepOATHOCTU CIydyalHBIX COOBITHI B HM3YYEHHBIX OMNbBITaX, B TOM
YHUCJI€ B OMNbBITaX C PAaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITUSMH, B CEpPHUSX
WCTIBITAHUM J10 IEPBOI0O YCIIEXA, B CEPUAX UCIIBITAHUN bepHyIun.

Nmers mnpencraBieHue O CIy4YalHOW BEIMYMHE W O PacHpeieicHUU
BEPOSATHOCTEM.

NMmerp mnpenctaBieHWE O 3aKOHE OOJBIIMX YHCEN KakK O MpPOsBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE INTAHMPOBAHUE

Temaruueckoe TUIaHUPOBAHWE W KOJIWYECTBE YACOB, OTBOJMMBIX HA OCBOEHHE KaXKJOM TeMbl y4eOHOTO mpeameTa
«MaremaTtuka» denepanbHON aJanTHUPOBAHHON OCHOBHOM 00pa3oBaTENIbHON MPOTpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs
O0y4aromuxcs ¢ 3aJePKKOM TCUXUYECKOTO Pa3BUTHSA, B LIEJIOM COBMAJAIOT C COOTBETCTBYIOUIMM pasaenoMm dDenepanbHOU
pabodeii mporpaMMbl yueOHOTO TIpeMeTa «MaTemaTrKa» 00pa3oBaTEIbHON MPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHMS.
5 kiacc (e menee 170 u)

Ha3zBanmue
pa3nena (TemMbl)

OcHoBHoOe coepKkaHue OcHoBHBIE BU/IbI 1eATEJIbHOCTH 00y4aK0IIHUXCS
Kypca (4ucj10
4acoB)

HarypasabHble Jecsatuunas cucreMa cuucieHus. Psa HarypanbHbIX uucenl.|YuTaTrhb, 3alucbIBaTh, CPABHMBATh HATypajbHbIE YHCIA;

yucaa. deiictBust ¢ | Harypansssiii psn. Yucno 0. HatypanpHble 4mcna Ha KOOp-|y4acTBOBATb B O00CY:KI€HHH CIOCO00B YIIOPSIOYMBAHUS

HATYPaJbHBIMH IUHATHOM mpsiMoil. CpaBHEHHME, OKpPYTJICHHE HaTypallbHBIX |4HCEI.

YncIAMU YHCell. HN300paxkaTh KOOPAWHATHYIO TPSAMYIO, OTMeYaThb YHCIa

(43 9) ApudMeTHUECKHE /ICHCTBHS C  HATypaTbHBIMH  urcnamu. | TOUKaMH Ha KOOPJMHATHOH NPAMOH, HAXOAMTE KOOPJMHATHI
TOYKHU.

CaoiicTBa HyJs NHpHU CJIOKEHHMM U -YMHOXEHUHU, CBOMICTBa
eUHUIIBI  Tpu  yMHOXKeHuu.  [lepemectutenbHOoe U
COUeTaTeIbHOE  CBOMCTBA  CJOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCMBO YMHONCEHUSL.

HccnenoBathb cBoiicTBa HaTypaiabHOTrO psina, yucen 0 u 1 mpu
CJIOKCHUH 1 YMHOXKCHHUH.
Hcnonb3oBaTh NpaBUHIIO OKPYTICHUS HaTypalbHBIX YUCEN IPU
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Henumenu u Kpamuebie 4YHCIA, pA3TOKEHWE YHCIA Ha
MHOXHTeH. JleneHnne ¢ ocratkom. lIpocTeie W COCTaBHBIC
yrcna. [lpusnaku oerumocmu na 2, 5, 10, 3, 9.

CreneHpb ¢ HaTypaJIbHBIM MTOKA3aTeJIeM.

Hucnosble BEIPAKEHHUS; TOPSALOK ACHCTBU.

Penrenue TekCcTOBBIX 3a/1a4 HA BCe apr(METHUCCKHE ICHCTBUS,
Ha JBIKCHUE U TIOKYITKH.

HEOOXOMMOCTH C OTIOPOH Ha aJTOPUTM MPaBHIIA.

BopinoyaHaTs, apudmerndyeckue AeMCTBUSA C HATypaIbHBIMU
YKCJIaMU, BBIYMCJIATH 3HAUYEHUS YHUCIIOBBIX BBIPAXKEHUM CO
ckoOkamu 1 6e3 CKOOOK.

3anuceIBaTh [IPOU3BEJICHUE B BUJE CTEIICHU, YNTATH CTEIICHHU,
HCIOJIL30BATh TEPMHMHOJIOTHI0 (OCHOBaHHE, IIOKAa3aTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHEH Npu HEOOXOAUMOCTH C
BHU3yaJIbHOU OIOpPOiA.

BbINOJHATL NPUKHAKY M OLEHKY 3HAYEHUH YHMCIIOBBIX
BBIPQXCHU, NMpeajiaraTb 1 NPUMEHATh NMPUEMBI NPOBEPKH
BBIYMCIICHHI.

Hcnonb3oBaTh mNOpu BBIUUCICHUSAX MEPeMECTHTEIbHOe U
coyeraTrelbHOEe CBOMCTBA CJI0KEHHMSI W  YMHOKCHUS,
pacnpedenumenvHoe ceoUCmME0 yMHoMceHUs; HOPMYyTHPOBATH
U TOPUMEHATh NpaBWiIa  NpPeo0pa3oBaHUsl  YHCJIOBBIX
BbIPAaKEHH I HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NPH He00OXOTUMOCTH ¢ HANPABJIAKIIEH MOMOIIBIO.
@opMyJIMPOBATh ONpeleJeHUusl JeTUTeNss W KpaTHoro (c
OIOPO¥ Ha AJITOPUTM IIPABUIIA), HA3BIBATD JEJIUTEIN U KPAaTHBIE
Ylclia; Paclmo3HABaTh IPOCTbIE M  COCTaBHBIE 4YHCIIA;
(opMy.IMpOBATH H NPUMEHATHh MPU3HAKH JI€TMMOCTH Ha 2, 3,
5 9, 10, (c omopoii Ha aNrOpUTM TMpaBHJa); MPUMEHSATH
AJITOPUTM Pa3JIOKEHUs 4YHCIA Ha IPOCTbIE MHOXKHUTEIH;
HAXOMTh OCTATKH OT JIEJICHUS U HEMOJHOE YaCTHOE.
PacnozHaBaTh MCTHHHBIE U JIOXKHBIE BBICKAa3bIBaHUA O
HaTypaJIbHBIX YUCIIaX, IPUBOANTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BBICKA3bIBAHUS M OTPHUIAHMS BBICKA3bIBAHUN O
CBOICTBaxX HaTypaJIbHBIX YHCEI C ONIOPO Ha oOpasell.

Pemiatb TekcTOBBIE 3a7auM  apUPMETUYECKUM CIOCOOOM,
HCIOJIb30BATh 3aBUCHMOCTH MEX]y BEIIMYMHAMHU (CKOPOCTH,
BpEMsI, pacCTOSIHUE; 1IeHa, KOJMYEeCTBO, CTOUMOCTb U JIp.) MpHU
HEOOXOIMMOCTH C UCIIOJIb30BaHUEM CIIPABOYHOMN MH(DOpMAIUK:
aHAJM3UPOBATH TEKCT 33j1auu, nepeGopMyTUpPOBaTh YCIOBUE,

45




H3BJIEKATH HEOOXOIMMbIE JaHHBIE, YCTAaHABJIHUBATH
3aBHCHMOCTH MEXKAY BEIMYMHAMHU TPH HEOOXOIMMOCTH C
HAIPABJISAIONICH ITOMOIIBIO.

MoaenupoBaTh XOJ PEIICHUS 33aJla4d C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTH, pa3dupaTh pa3IMIHBIC
peIIeHU TEKCTOBBIX 3a/1a4.

C noMombI0 MeAarora OIEeHUBATH TOJNYYEHHBIA pE3yINbTaT,
OCYLIECTBJSATHL  CAMOKOHTPOJIb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCJIOBHIO, HAXOUTh OIITHOKH.

Pewamv 3a0auu ¢ nomowivio nepevopa ecex 603MONCHBIX
6aPUAHMOG.

3HAKOMHTHCS € HCTOPUE pa3BUTHS apU(PMETUKH.

peuicHud, 3alucu

Harasanasn
reomerpus. JIuHuu

Ha MJI0CKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanas. M3mepeHue ATUHBI
OTpe3Ka, METPUYECKHE EIUMHHULBI U3MEPEHUs  JUIMHBIL.
OKpYXHOCTb U KPYT.

[TpakTiueckas pabota «I[locTpoeHue y3opa U3 OKpyKHOCTEH».

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM W Pa3BEPHYTBIA YIJIBL

[TpakTuyeckas padota «IlocTpoeHne yriaosy.

Pacno3HaBaTh Ha yeprexax, pHCYHKax, ONHMCHIBATD,
UCTIONB3Yysl TEPMHUHOJOTHIO, W H300paxaTh C TOMOIIBIO
4epTE&KHBIX ~ UHCTPYMEHTOB  (MPU  HEOOXOIUMOCTH  TIO

BU3yaJIbHOW OMOpe): TOYKY, MPAMYI, OTpPE30K, JIyd, Yro,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBarb, NpUBOAUTHL NPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEILUX (OpMYy H3YUYEHHBIX (QUIYp, OLEHMBATh HX
JIMHEVHBIE pa3MephI.

Hcnonb3oBarh TUHENKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI ISt
IIOCTPOECHUS U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIIMUUHY
yIiia; CTPOMTH OTPE30K 3aJaHHOM UIMHBI, YIrOJ, 3aJlaHHOU
BEJINYMHBIL; OTKJIAAbIBATH LIUPKYJIEM PABHBIE OTPE3KHU, CTPOUTH
OKPYXHOCTb 33IAHHOTO paJInyca.

N3o06paxkary koHurypamuum reoMeTpuueckux Quryp wu3
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTeld Ha HEJIWHOBAaHHOW U
KJIeT4aToi Oymare; mpemjiaratb, ONMUCHIBATH M 00CY:KIATh
CIoCco0bl, AJrOPUTMbI IIOCTPOEHUA TIOCIE COBMECTHOTO
aHausa.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOW M KJIETYATOM
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Oymare TpsSMOW, OCTpBIH, TymoOH, pa3BEPHYTHIA  YIIIBI,
CPaBHHMBATh YIJIbIL.

Boer4ucasTs JUIMHBI OTPE3KOB, IOMAHBIX.

ITonnumare M  HCHOAB30BAaTh INPH  pelIeHUH  3a7a4

3aBHCUMOCTH MEX]y €IUHUIIAMUA METPHUECKOW CUCTEMBI MEp;
3HAKOMHUTBbCSI C HEMETPHUUECKHMHU CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B Pa3IMYHBIX €JMHULIAX U3MEPEHUS IPH HEOOXOAUMOCTH
C OIIOPOIi Ha CHPABOYHYIO HHPOPMALIHIO.

HccaenoBathb Gurypsl u KoHQUTYypaluu, UCHOIB3Ys HU(POBHIE

PECYPCHI.

OOLIKHOBEHHEIE
npoou
(48 1)

Hpo6s. IlpaBuibHble M HempaBuiibHbBIE Jpobdu. OCHOBHOE
cBoiicTBO ApodOu. CpaBHEHHE TPOOEH.

CrnoxxeHue 1 BhIYMTaHHE OOBIKHOBEHHBIX ApoOeil. CMelaHHas
IpoOb. VYMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-O0paTHBIC JPOOH.

Pemenne TekcToBBIX 3ajad, cojaepkamux Apodu. OcHOBHbBIE
3aJ1ayu Ha JAPOOH.

[TpumeHeHne OyKB AJIs 3alMCH MAaTEMaTHUECKUX BBIPAXKEHUH U
IPEIIOKEHUH.

MopaeaupoBath B TpaduyUecKoi, NpeaAMeTHOW ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHATUS M CBOWMCTBA, CBSI3aHHBIE C
O0OBIKHOBEHHOM JIPOOBIO.

YuTaTh U 3aNHCHIBATH, CPABHUBATH OOBIKHOBEHHBIE TPOOH,
Npeaaratb U 00CyKIaTh COCO0bI YIIOPAIOUYNBaHUS APOOECH.
H300paxkars  OObBIKHOBEHHBIE  JIpoOM  TOYKaMHU  Ha
KOOPJAMHATHOW  NpPSAMOH; HMCIOJb30BAaTh  KOOPJMHATHYIO
IPSAMYIO JUIsl CPAaBHEHUS JIpOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOLIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH JpoOM C OMOpON Ha TMpaBuUIIo;

HCI0JIb30BATH OCHOBHOE CBOMCTBO JpoOM NJsl coKpaujeHus
Opobeu u npusedeHus OpodOU K HOBOM)Y 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpencraBasars 1no oOpa3ny cMemlaHHYO JpoOb B BHUAE
HENpPaBWJIBHOM M  BBLAENATH IEJIyI0 YacTh 4HCIa U3
HENpaBUIBHOM Apo0u.

BbinoaHATL apupmernyeckue AeiicTBUS C OObIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIy4asx; HPUMEHSITb CBOHCTBA
apu(MeTHYEeCKUX ASUCTBHH I palliOHATN3alUY BEIYUCIICHHH.
BbINOJHATL NPUKHAKY M OLEHKY DPE3yjbTaTa BBIYMCICHUM;
npeaarathb U NPUMeEHATh NPUEMBI IPOBEPKH BbIYUCIICHUH.

IIpoBoauTh MccjeI0BAHUA CBOWCTB JpoOei, omupasch Ha
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YKCJIOBBIE 3KCIEPUMEHTHI (B
KOMIThIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUS O JPOOSX,
NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI.

Pemiars mpocreiilire TEKCTOBBIE 3aJayd, COJAEpIKAILIHME
JIpOOHBIE JAaHHBIE, W 3aJa4l HA HAXOJNCOEHUe Yacmu Yenoco u
Yeno2o no e2o0 4acmu, 8blAGIANL UX CXOOCMEA U PA3TUYUA.
MoaeanpoBaTh X0 PEIICHUS 3aJa4d C MOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBL.

IlpuBoauTH, pa3oupaTh, OLEHHBATHh PA3JIMYHBIC PEIICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3aady MpU HEOOXOIUMOCTH C
HaIIpaBJAOIIEH TOMOIIBIO.

C nomMombI0 Meaarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCIC C IIOMOIIBIO

OCYLIeCTBJATHL  CAMOKOHTPOJb,  IPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTHCS € UCTOPUEH Pa3BUTHSA apU(DMETHKH.

Harusinnas MHOroyrojapHHUKH. YeTpIpE€XYTroJIbHUK, NpsIMOYTOJIbHUK, | Pacmo3naBatb, un300paxkarb ¢ IOMOIIBIO  YEPTEKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB H OT pYyKH, MOJAEIUpPOBaTh U3 Oymaru

MHOroyrojJbHuKH TpeyronbHUK. MHOT'OYT'OJIbHUKH.

(10 4 [Inomane U nepuMerp NpsAMOYroJIbHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTH NMpUMepbI 0OOBEKTOB PEATHLHOTO MHPA, UMEIOIINX
COCTABJIEHHBIX W3 TIPSIMOYTOJBbHUKOB, €IMHHUIBI H3MEPEHHS (bopmy  MHOTOyromBHHK, NpAMOYrobHIKA, — KBaApaTa,
rtomazu. TlepuMeTp MHOTOYTOJIbHHKA. TPEYroJIbHUKA, OLIEeHUBATh UX JINHEIHBIE pa3MephI.

BbruncasaTs: nNEpUMETp TPEYroJIbHHUKA, MPSMOYIOJbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/Ab MPSMOYTojbHHUKA, KBajapara (Ipu
HE0OXOJIMMOCTH C OMOPOIl Ha aITOPUTM yUEOHBIX JEHCTBUI).
N300pakarh OCTpPOYTOJIBHBIE, MIPSIMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

Crponth Ha KkieT4yaToi Oymare KBajpaT U NMPSIMOYTOJBHUK C
3a/IaHHBIMH JJIMHAMU CTOPOH.

HccaenoBarb cBoiicTBAa NPAMOYTOJIbHUKA, KBajgpara ITyTEM
SKCIIEPUMEHTa, HAOMIOACHUS, H3MEPEHMs, MOJIEITHPOBAHMUS;
CpaBHUBATh CBOMCTBA KBAJIpaTa U MPSIMOYTOJIbHHUKA.
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PacnosHaBaTh HCTHHHBIE M JIOXKHBIE BBICKA3BIBAHUSA O
MHOT'OYTI'OJIbHUKAX, IPUBOJAMTH NPHUMEPbI U KOHTPIIPUMEPBI.
HccaenoBarb 3aBHCHUMOCTS IIJIOIIAAM KBagpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOM CETKU JUIS ITOCTPOEHUS
¢buryp;  pa3douBaThb  IPAMOYIOJIBHUK  Ha  KBaJparsbl,
TPEYroJbHUKH; COCTABJAATHL (UIYpHl U3 KBaApaToB U
IPSIMOYTOJIbHUKOB U HAXOJUTh UX IIOLIA/b, Pa30UBaTh (PUIypbI
Ha IPSMOYTOJbHUKH U KBaJpaThl U HAXOAUTh UX ILIOWAAb (IIpU
HEO0XOIMMOCTH C HaPaBJIIONIEH TOMOIIBIO).

BeipaxaThe BeIMUMHY IUIOINAJU B Pa3jMYHBIX EIUHULAX
U3MEpPEHUs] METPUYECKOM CHUCTEMBI MEp, HCHO0Jb30BaTh
3aBHCUMOCTH MEXKJy METPUYECKUMH E€AUHULAMU U3MEpEHUs
IUIOINAAM HpU HEOOXOJUMOCTH C ONOPOHl Ha CIpPAaBOYHYIO
nH(pOpMaLHIO.

3HAKOMHTBCS € NpPUMEPAaMH NPHMEHEHHMs IUIOAAU U
IIepUMeTpa B NPAKTUYECKUX CUTyauusx. Pemars 3agadyu u3
peaabHOM JKU3HU, IPU HEOOXOUMOCTH € ONOPON HA aAJITOPUTM
IpaBUiIa, 00CYXKIATh Pa3INYHbIE CIOCOOBI PELICHUS 3a/ay.

JlecsiTUUHBIE
apoou
(38 u)

Jecstuunas 3anuck apodeit. CpaBHEHHE AECATUYHBIX IpOOeit.

JleiicTBus ¢ necCATUUHBIMU APOOSMU. OKpy2ieHue 0ecamuyHbix
opobelt.

Pemenne TexcToBBIX 3amady, comepkamux apodu. OCHOBHBIE
3a/1a4¥ Ha JpoOu.

IIpeacraBasATh AECATUUHYIO ApOOb B BHJIE OOBIKHOBEHHOH,
YUTATh W 3alMChIBaTh, CPAaBHMBATH JIECATHYHBIE JpOOH,
npepjaratb M 00CYKAaThb CHOCOOBI  YIOPSAOYMBAHUS
JECSTUYHBIX APOOEH.

N3o0paxkath necatnyHble ApoOM TOUYKAMM Ha KOOPAMHATHOM
IPSAMOM.

BbIsiBJASITH €XOACTBAa M Pa3jiu4Ms NPAaBHWI apUPMETHUECKUX
JENCTBUI ¢ HATYpaJIbHBIMH YUCIIAMU U IECATUYHBIMU APOOSIMH,
I10CJIE COBMECTHOT'O aHAIN3A.

BbInoHATL apudmeTnyeckue JAEUCTBUS C JIECATHYHBIMU
Ipo0siIMU; BBINOJHATH NPUKHAKY M OLEHKY pe3yibTara
BBIYMCIICHHI.

IIpuMensiTe cBoiicTBa apudmMeTHueckux ASUCTBUM Ui
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panMoHaNN3alMK BEIYMCIICHUM.

Ilpumename npasuno okpyzieHus OecsimuyHvix Opoodeil, IPU
HEOOXOJMMOCTH C BU3YaIbHOM OMOPOH.

I[IpoBoAUTL HCCIEIOBAHUSL CBOWCTB JIECATUYHBIX IPOOCH,
ONUpPasiCh HA YHCIOBBIE HSKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAaHUS O JPOOSX,
NPUBOAUTL  NPUMEPbI U  KOHTPIPUMEPHI, CTPOMUTH
BbICKA3BIBAHUS U OTPUIIAHUS BBICKAa3bIBAaHUM.

Pemiats mpocreiivie TEKCTOBBIE —3aJayd, COAEpPKAIUeE
JIpOOHBIE TaHHBIC, U HA HAXO0JCOEHUE YACTNU YeN020 U Yer020 No
€20 yacmu; BbIABJISITh HX CXOACTBA U Pa3jnyus.
MopaeanpoBaTh XOJ PELICHHS 3a/ayd C IOMOUIbIO PUCYHKA,
cxeMmbl, Tabnuupl. Pa30upars pasnuyHble pELICHMS], 3allUCU
pELIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBarh IpOOHBIMU YHCIIAMU B PEATbHBIX KU3HEHHBIX
CUTYaIsX.

C nomMombI0 meJarora OLEHUBATH IOJYYEHHBIM pe3yJbTar,
OCYHIECTBJISATh  CaMOKOHTPOJb,  TPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLTHOKH.

3HAKOMHTHCS ¢ MCTOPHUE pa3BUTHS apUPMETUKH

Harasaanas
reoMeTpus.
Tena u purypnl
B IPOCTPAHCTBE
(99

Mmnoeoepannuku. Hzobpasicenue muozoepannuxos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IIpsamoyeonvrulil napannenenuneo, kyo. Pazeépmxu kyba u
napasnnenenuneoaq.
O6vém Kyba, npAMOoY201bHO20 Napaielenuneod.

PacnozHaBaTh Ha 4epTeskax, PHCYHKaX, B OKPYKaIOIIeM
MHpe NPsIMOYTOJIbHBIN Mapajuienenumnes, Kyo, MHOTOIpaHHHKH,
ONUCBHIBATh, HCHOJB3Ys  TEPMHHOJIOTHI0, OLIEHMBATh
JIMHEWHBIE pa3MeEPBI.

IIpuBoauTH MpUMepPBbI OOBEKTOB PEANBHOIO MUpPa, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJILHOTO MapaieNenurena,
KyOa.

N300pazkaTh Ky0 Ha KiIeT4aToi Oymare.

HUccnenoBarb CBOMCTBA KyOa, [IPAMOYTOJIBHOTO
napajuleJIenuIe a, MHOTOTPAaHHUKOB, UCIOJB3YySl MOJAEIU IpU
HEOO0XOIMMOCTH C HANPaBJISIONIEH TOMOIIBIO.
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Pacno3snaBath  pa3BéPTKM KyO0a W mHapauieNenuiena.
MoneaupoBath Ky0 ¥ napajuiesenure U3 OymMara u npodnx
MaTepHalioB, 10 00pas3ILy.

Haxoauth u3MepeHus, BBIMHCISTH TUIOMIAIL MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOIBHOTO MapaJlIeNIeuIIe/ia C OMOPol Ha
ATOPUTM YYEOHBIX JICHCTBHI, HCCJI€I0BATh 3aBHCHMOCTh
00béMa Ky0a OT ITTMHBI ero pedpa.

Ha6monath W TPOBOAWTH AHAJOTHH MEXIY MOHATUIMU
TUTOIIAIM ¥ 00BEMA, TIEPUMETPA | IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC M JIOXKHBIC BBICKAa3bIBAHHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH NPHUMEPBI ¥ KOHTPIPUMEPHI.
Pemats 3a1aun U3 peaibHOM KU3HH.

IloBTOpPEHME
1 000011IeHHE
(10 u

[ToBTOpEHNE OCHOBHBIX MOHSATHII U METOJIOB Kypca S Kjacca,
000011IeHE 3HAHUH.

BoruucasaTe 3HaUEHUS BEIPAKEHUM, COJIepKalllUX HATypalbHbIe
YKclia, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, BBHIIOIHATH
npeoOpa3oBaHus YKces MpU HEOOXOIUMOCTH C HAPaBISIOLIEH
MIOMOUIBIO.

BpiOupars  cmoco®  cpaBHEHHsS ~ YHCEJ,  BBIYMCICHUH,
NPUMEHATh CBOMCTBA apu(METUYECKUX JIEHCTBUH  AJs
palMOHAIM3ALMKY BEIYMCIICHUN.

OcyniecTBIAATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUUA U
CaMOIIPOBEPKY Pe3yJIbTaTa BEIYMCICHUN.

Pemiats mpocreiimme 3agauyM U3 PEATbHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 3a7a4 U3
JIPYTUX y4eOHBIX MPEAMETOB.
Pemiars mnpocreiiume 3agaum
CPaBHMBATL  CHOCOOBI  PEIICHUS
pPalMOHAJIBLHBIN €C1OC00.

cnocodamu,
BbIOMpATH

Pa3HbIMH
3aa4H,

6 kiaacc (He meHee 170 u)
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Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uci1o

OcHoBHOe cofepsKkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
HarypanbHbie ApudmeTndeckue ASHCTBHS ¢ MHOTO3HAYHBIMH HATYpaIbHBIMY | BBIMOJIHATE apudMeTHYeCKHe JeHCTBHSI C MHOT'O3HAYHBIMU
ymucsaa yucinaMu. YucinoBble  BBIpaXEHUs, MOPSAOK JCHCTBHM, |HaTypaJlbHbBIMU YHCJIaMH, HAXOAUThb 3HAYEHHS] YHCIIOBBIX
(30 u) UCTIOJNIb30BaHuEe CKOOOK. OKpyTIIeHUE HATYPaTbHBIX YHCE. BBIPOKEHHUH CO CKOOKaMH U 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOILWUL 00WULl Oenumenb U

HAaumeHnbvuiee 061/1/;96 KpamHoe.

Paznoxxenue umcia Ha TPOCThIE MHOXHUTENU. JlemuMOoCTh

CYMMBI U NIpou3BeieHus. JleleHue ¢ OCTaTKOM.
Perienue TekcTOBBIX 3ajay.

BBIPKEHUH, COJEPIKAIUX CTEICHHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYeHUW YHCIIOBBIX
BBIPOKECHHH, MPUMEHATH NPUEMBI IPOBEPKM PE3yJIbTaTa.
Hcronp30BaTh TNpH  BBIUMCICHUAX IepeMeCcTHTEeIbHOEe M
coyeTaTrejibHOEe CBOWMCTBA CJIOKEHUSI M YMHOKEHHUS,
pacnpedenumenbHoe C60UCMEO YMHONCEHUSA OMHOCUMETbHO
Cl10JceHusA, CBOMCTBA apu(pMeTHYECKHX J1eiiCTBHI.
HccaenoBath  YKMCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJHUTH
YHUCJIOBBIE YKCIIEPUMEHTHI.

@®opMyJIMpOBATh OMNpedeJeHUsl JeIUTelss U  KpaTHOro,
HAuOOJBIIEro OOINEro JENUTEIs M HauMEHBIIEr0o OOIIero
KpaTHOTO, MPOCTOrO0 M COCTAaBHOTO YHCEJ; MCIOJb30BaTh 3TH
MOHSTHS TIPU PELICHUH 3a/1a4 (TP HEOOXOAMMOCTH C OIIOPOH Ha
AJITOPUTM TIPaBUJIA).

IIpuMeHATH AJrOpUTMbI BBIUUCICHUS HaWOOJBIIETO0 OOIIEro
JeTUTENsT W HAMMEHBIIEro OOIIero KpaTHOTO JABYX YHCET,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKHUTEIH.
HccaenoBarb cBoiicTBa JEIMMOCTH CYMMBI U IMPOM3BEJICHUS
YUCEJl C ONIOPOM Ha BONPOCHBIN ILJIAH.

IlpuBoauTs, npUMepbI 4YHUCEN C 3aJaHHBIMH CBOWCTBAMH,
Pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKJIEHUS O CBOMCTBAaX
YUCeJ, ONMPOBEPraTh HEBEPHBIC YTBEPKICHUS C TOMOIIBIO
KOHTPIPUMEPOB.

KoncrpyupoBarb  MaTeMaTH4yecKHe  NpPeIJIOKEHHS  C
MIOMOIIIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» TI0 00pa3ily.
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PemaThb TeKCTOBBIE 3a7a4l, BKIIOUAIOIIKE ITOHATHS JEIUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIIOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BapHAHTOB C OTIOPOI Ha BOIPOCHBIH IIJIaH.
MopaeanpoBaTh X0/ pEHICHHUS 33Ja4yd C TMOMOIIBI0 PUCYHKA,
CXEMBI, TAOIUIIBI.

[TpuBomuTH, pa3buparh, OICHUBATH Pa3JIUYHbIE PpPelIeHUs,
3allMCH  pelleHUH TEeKCTOBBIX 3aJay C HalpaBJgIOLIEH
ITOMOIIIBIO.

Kputnueckn oneHHBaTh MOJIy4YeHHBIH pe3yjabTaT, HAXOAUTh
OIIMOKHU, OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSs OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasanasn
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(7 9)

Ilepnenouxynapuuie npsamsie. Ilapannenvhvie npsamoie.

Paccrosinue MCXKAY ABYMAI TOYKaMH, OT TOUKHU OO0 HpﬂMOﬁ,

JUITMHA TTyTH HA KBAaJPAaTHOM CETKe.
Ipumepol npsamvix 6 npocmpancmee.

Pacno3HaBath Ha uepTexax, PUCYHKax Cllydal B3aWMHOIO
pPacIoJIOKEHUS JBYX MPSAMBIX.

HN300paxath ¢ NOMOWIBI0O YePTEXKHBIX HMHCTPYMEHTOB
KJIeTyaTo Oymare JBe TMepeceKaroluecs TMpsMbie, JIBE
napajuieJbHbIe TPSIMbIE, CTPOUTH MPIMYIO, TIEPICHAUKYISIPHYIO
JaHHOM.

IpuBoauTH NnpUMepsbl napajuieTbHOCTH U
MEePIEHAUKYIISIPHOCTH TIPSIMBIX B POCTPAHCTBE.

Pacno3naBatb B MHOTOYTOJBHUKAX TMEPHEHIUKYISIPHBIE |
napajieiabHble CTOpoHbl. M300pamxkarb MHOTOYTrOJIBHUKUA C
napajuieNbHBIMH, TEPIECHAUKYIISIPHBIMI CTOPOHAMU 110 00pa3siry.
Haxoauth paccTostHuE MEXIy IBYMS TOYKaMH, OT TOYKH [0
NpsAMOM, JIMHY NTYyTH Ha KBaJpaTHOM CETKE, B TOM 4YHUCIE
UCIIONB3Ys ITU(POBBIE PECYPCHI.

Apoon
(32 u)

OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO

cokpaienue aqpodeit. CpaBHEHHE U YIOPSI0YMBaHUE IPOOEH.

JecsTuunble qpodu U MeTpUUYecKas CUCTEMA Mep.

1podu,

Apudpmernueckue  AeMcTBUS ¢ OOBIKHOBEHHBIMHU

JACCATHYHBIMHA I[pO6SIMI/I.

u

CpaBHUBATBH U YNOPSIAOYMBATH JpO0OH, BHIOUPATH CHOCOO
CpaBHEHHs Jpobeit.

IIpeacraBasATh JecATUYHbIE JAPOOM B BHUAE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUE JCCATHYHBIX, MCIOJIb30BATH
IKBUBAJIEHTHbIE NpPeICTABJIEHUs] JPOOHBIX YHCEN TpPU HX
CpaBHEHHH, NP BBIYUCIEHUX (IPU HEOOXOAMMOCTH C
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OtHomenue. Jlenenue B JaHHOM OTHOIIEHUU. Macwmao,
POIOPLHSL.

[TonsiTue mpoueHrta. BeruncieHue mpoieHTa OT BEIUYUHBI U
BEJIMUMHBI 110 €€ MPOLICHTY.

Pemiennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U MPOIICHTHI.
[TpakTrueckast padota «OTHOILIEHUE AJTUHBI OKPYKHOCTH K €€
JTUAMETPY».

HaIpPaBJISAIOLIEH TOMOILBIO).

Hcnonb3oBaTh JecsaTHUHBIE JpoObM MpH  MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MEDP.

Boinouars apupmMeTnueckue aeiCTBHs C OOBIKHOBEHHBIMHU U
JECATUYHBIMH JIPOOSMU.

BbrunciasTs 3HauCHUS BBIpAXCHUI, COJIEpIKaIINX
OObIKHOBEHHBIE M JIECATUYHbIE  JPOOHM,  BBINOJIHSTH
npeoOpa3oBanHusi IpoOel, BBIOMPATH CHOCO0, NPHMEHSATH
cBoiicTBa apupMEeTHUYECKUX IEHCTBUI UId paluoHaTU3alun
BBIYUCIICHUM.

CocTaBJifITh OTHOIICHUS U MPOIMOPLUH, HAXOAUTH OTHOIICHHE
BEJINYMH, AEIUTh BEINYUHY B JAHHOM OTHOIIEHUU.

Haxomuth JIKCHEPUMEHTAJBHBIM NMYTEM OTHOIICHHUE JIUHBI
OKpYXHOCTH K € nuamerpy (Ipu HEOOXOIUMOCTU C
HAIPABIIAIONIECH TOMOIIBIO).

Haxoautp Mmacmitad 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
MCIOJIB3YS MacIITad ¢ OMOpoil Ha aNTOPUTM YUeOHBIX JACHCTBUM.
OO0BACHATH, YTO TAKOE MPOIICHT, YIIOTPEOIIATH 000POTHI peuu CO
CJIIOBOM «IIPOIICHT». BhIpaskaTh MpOLEHTHI B IpO0SX U IpoOH B
IIPOLIEHTAaX, OTHOIIEHHUE JIBYX BEJIMYHMH B IIPOLIEHTAX.
BbIuMcIATh IPOLEHT OT YKCIIA U YUCIIO O €0 MPOLIEHTY.
OxpyrasiTe 1podu ¥ NPOLEHTHI, HAXOAUTh MPUOIMKEHUS YU CET
IIpU HEOOXOIMMOCTH € UCIOIb30BaHUEM BU3yaJIbHOU OMOPHI.
Pemars 3agaum Ha YacTH, MPOLEHTHI, NIPONOPLUHU, Ha
HaXOXJAeHUEe Apoou (IPOIEHTa) OT BETMYMHBI M BETMYHHBI TIO €€
npoOu (TporeHty), npobu (MpoIeHTa), KOTOPBIA COCTaBISET
oaHa BenmuuuHa OoT apyroi. IIpuBoaurTh, pasdouparhb,
OLICHUBATH PA3IMYHbIE PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aj1a4 MpU HEOOXOMMOCTH C HAIIPABIISAIOIIEH TTOMOIIBIO.
N3Bnekary wuHpopMamuo U3 TaOIMI] ©W  JUArpaM,
UHTEPIPETHPOBATH TaOJINYHBIC JaHHbIE, OTIpEETISATh
HauOoJIbIlIee M HAUMEHBIIIEe U3 MPEACTABICHHBIX TaHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(6 w)

Ocesas CUMMempusl. HeHmp(lJZbHaﬂ CUMMempusl.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3naBaTh Ha 4epTekax U M300pakeHUSIX, H300paxKkaTh OT
PYKH, CTPOUTH C IOMOILIBIO HMHCTPYMEHTOB (Urypy (OTpe3oK,
JOMaHyl0, TPEYrOJbHUK, HNPSIMOYTOJIBHUK, OKPYXHOCTb),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIbHO MpPSIMOM, TOYKH C
HaIIPaBJSAIOIIEH TOMOILBIO.

HaxoauTh npuMepsl CUMMETPUHN B OKPYXKAIOILEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpBl, CHMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMOH; KOHCTPYHPOBATh I'€OMETPUUECKHE
KOH(HUTypaInu, UCIIOIB3Ys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOILBIO IIU(PPOBBIX PECYPCOB C ONMOPOIl HA AITOPUTM YUEOHBIX
JICHCTBHI.

Boipaxenust
¢ OykBamu
(6 4)

[TpumeHeHne OYKB IS 3aITMCH MaTEMATUYCCKUX BBIPAKECHHUH U
NPEIUIOKEHUN.  Bykeenuvie  8blpadiceHusi U HUCTOBblE
NOOCMAaHOBKU.

BykBeHHbBIE paBEHCTBA, HAXOXKICHHE HEM3BECTHOTO KOMIIOHECHTA.
DopmyJIbL.

Hcnonb3oBaTh OYKBBI 711 0003HAYCHHS YHCEN, MPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKICHHM, COCTaBISITh  OYKBCHHBIC
BBIPAXKEHMSI 10 YCIOBHIO 3a/1a4Hu.

HccienoBarb,  HECIIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
MCIIOJIb30BaTh OYKBBI JJISI UX 3aITHCH.

BoruncasaTe 4ncioBoe 3HaYeHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJJaHHBIX 3HAYEHHUSIX OYKB C OMOPOW Ha AITOPUTM Y4eOHBIX
JIEVICTBUH.

3anucepiBaTh dopmyanbi: MepuMeTpa u TJIOIIAIN
MPSIMOYTOJIbHUKA, KBajJpaTa; UIMHBI OKPYXHOCTH, IUIOLIAJH
KpyTa; BHINOJIHATH BIYMCIEHUS 110 STUM (opMyiam.
CocraBasitb (popmyJibl, BBIPAKAIOIMINE 3aBUCUMOCTUH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJAUTEIBLHOCTh, BpeMsi, OO0BEM pPabOTHI,
BBITIOJTHATH BBIYUCIICHUS IO STUM (opMyIam.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTO
JICHCTBUS.

Harasanas
reoMeTpus.
@urypsl

YeTbIpEXYTroNbHUK, MIPUMEPBI YETHIPEXYTOJILHUKOB.
[IpssmoyronbHUK, KBaapaT: CBOWCTBAa  CTOPOH,  YIJIOB,
JaroHaneH.

H3o00paxkars Ha HEIWHOBAHHOW U KJeTdyaroil Oymare c
UCIIOJIb30BaHUEM YEePTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU C 3aJaHHBIMA CBOWCTBAMMU: C
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HA IJIOCKOCTH
(14 v)

W3mepenue yrioB. Buabl TpeyrojibHUKOB.

Ilepumerp MHoOroyronsHuka. Ilmomans

¢buryper. Dopmysl

nepuMeTpa W IUIOIAgu mnpsiMoyroibHuka. [Ipubmmxénnoe

U3MEpEeHHE IIomaan Guryp.

Ilpaxmuueckas paboma «Ilnowaowv kpyeay.

napajvieIbHbIMU, MEPIEHIUKYISIPHBIMA, PAaBHBIMU CTOPOHAMH,
OpsIMBIMUA  yIJIaMH U Jp., PABHOOEIPEHHBIN TPEYroJbHUK.
IIpennarars U 06Cyk1aTh CIIOCO0bI, AJITOPUTMBI [IOCTPOCHHUSI.
HccnenoBarb, HUCHOIB3YyS  OKCIEPUMEHT,  HAOIIOJCHUE,
MOJCIIMPOBAaHUE, CBOMCTBA  IIPAMOYIOJIbHUKA,  KBajpara,
pa30buBaTh Ha TPEYTOJIBHUKHU C OMOPOM Ha BOMPOCHBIH TIaH.
O0ocHOBBIBaTH, ONPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPXKIECHHUSI O NPSMOYrOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHMUS.

H3mepsATH U CTPOUTH C IOMOIIBIO TPAHCHIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOI'OYTI'OJIbHUKE, CPABHUBATH YIUIbI, PACIHO3HABAThH
OCTpBbIE, MIPSIMbIE, TYIbIE, PA3BEPHYTHIE YIJIBI.

Pacno3naBathb, H300paxkaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIH,
TYIIOYT'OJIBHBIH, paBHOOEPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (TIpU  HEOOXOAMMOCTH C  HCIOJIB30BAHHEM
BU3YaJIbHOU OMOPHI).

BoruucasTh epUMeTp MHOT'OYTOJIbHUKA, IJIOIIAb
MHOTOYTI'OJIbHUKA pa30MEHUEM Ha MPSIMOYTOJbHUKH, HA PaBHbBIE
(burypbl, UCMONIB30BaTh METPUUECKUE SAMHHIIBI U3MEPEHUS
JUTMHBI U TITOIIAIN C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUMN.
Hcnoab3oBath NpuOJINKEHHOE M3MEPeHHe JIMH U TI0IAneH
Ha KjeTdyarol Oymare, TpUOIMKEHHOE U3MEPEHUE JTTUHBI
OKPY’KHOCTH, TUIOLIaJH Kpyra.

Iono:kuTEALHBIE
oTpuuaTe/bHbIE

L1 (W) £

(40 )

[enbie qyuca. Mooyns yucna,

ceomempuueckas

unmepnpemayus Mooys. Qucnosvle npomedxcymxu.

I[TonoxxuteapHBIE H OTpULATCIIbHBIC

yucia. CpaBHeHHE

MMOJIOKHUTEJIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/I(l)MeTI/I‘-ICCKI/Ie
HeﬁCTBHH C IMMOJIOKUTCIIbHBIMU U OTPULATCIBbHBIMUA YU CIIAMHU.

Penrenyie TeKCTOBEIX 3aJ1a4.

IIpuBoauTL NpUMepHI HUCHOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YUCEIL.

M300paxkaTth 1enple yncia, MOJ0KUTEIbHBIE U OTPULIATEIbHbBIE
quciia TOYKaMHU Ha YUCIIOBOU IPSMOM, HCMOJIb30BaTh YHCIOBYIO
MPSIMYIO JUIsSl CPAaBHEHUS YHCEIL.

IIpumeHsiTh NpaBU/Ia CpPAaBHEHHUS, YNOPSAOYMBATL IIEJbIE
quCIa; HAX00UMb MOOYIb YUCIA.

®opMyIMpPOBATh MPABUJIA BBIUKCICHUS C TIOJOKUTEIBHBIMU U
OTPULIATENILHBIMU YHCIIaMH, HAXOAUTH 3HAYEHHUSI YHCIIOBBIX
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BBIPAYKCHHI, COIEepKALIMNX JEUCTBUSI
C TMOJIOKUTEIbHBIMU W OTPUILIATEIBHBIMU YHCJIAMU  TPH
HEO0OXOIUMOCTH C OMOPOI HA aNTOPUTM TIPABHIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXKEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEICHUN.

IIpeacrasiienune [IpsmoyronbpHas cucTeéMa  KOOPAMHAT HA  IUIOCKOCTH. | OOBSICHATh M MJUIIOCTPUPOBATH MNOHSITHE TIPSIMOYTOJBHON
JaHHBIX KoopauHatel TOYKM Ha IJIOCKOCTH, a0CIIUCCca U OpJHATA. CUCTEMBbl  KOOpPJMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BaTh
(6 1) CronbyaThic H KPYrOBBIC THArPAMMEL. TEPMUHOJIOTHIO; CTPOMTh Ha KOOPAMHATHOM MIIOCKOCTH TOYKHU U
[paxtudeckas padota «[locTpoeHHE IHArPaMM». ¢Gurypsl 1Mo 3aJlaHHBIM KOOpAMHATaM, HAXOAUTH KOOPIUHATHI
Pemienne  TeKCTOBBIX  3amad,  coJepiKalMX  JaHHbIE, | TOICK.
MIPE/ICTABJICHHBIC B TAOIMIIAX U HA JUarpaMMax. Yurare cronbyaThie H KPYT'OBBIC AuarpaMMbl,
HHTEPNPEeTUPOBATH JaHHBIC; CTPOUTH CTOIOYATHIE AHATPAMMBI.
HUcnoan3oBath uHpoOpManuio, MpeACTaBICHHYIO B TabIUIaX,
Ha JauarpamMmax JUisl PelIeHHs] TEKCTOBBIX 3a/Jad U 3aJad U3
peanbHOU KU3HU.
Harnsanas Ipsamoyeonvuelii napannenrenuned, Kyo, npusma, nupamuoda,|Pacmo3HaBaTh Ha 4YepTeKaX, pUCYHKAX, OMUCHIBATH ITUPAMHUTY,
reoMeTpusi. KOHyc, — yuamumop, wap u  cgepa.  Hzobpadicenue|npusmy, HTWIHHADP, KOHYC, Iap, H300paxaThb HX OT PYKH,
Durypsl NpPOCMPAHCIEEHHBIX Queyp. Ilpumepul Ppaseépmox | MOAeJTUPOBATh M3 Oymaru, IUTaCTUIIMHA, MPOBOJIOKA U JIp. C

B IIPOCTPAHCTBE
CAY)

MHOCOCPAHHUKOS, uwzqupa U KOHyca.

Ilpaxmuueckas paboma «Co3z0anue
NPOCMPAHCMBEHHBIX PUSYD Y.
Ionamue 00véma, eouHuyvl uzmeperus o00HEMA.

Mmooeneu

O6vém

NpPAMOY20JIbHO20 napaieienunedd, Kyoa, popmynvl 0o6véma.

Harpasisitomed nomonisio. [IpuBoguTH NMpUMepbl 00BHEKTOB
OKPYKAroIIero MUPa, UMEIOIIUX (OPMBI HA3BAHHBIX TE.
Hcnoab3oBaTh TEPMHMHOJIOTMIO: BEpIIUMHA, peOpo, TpaHb,
OCHOBaHUE, BBICOTA, PANYC U IUAMETP, Pa3BEPTKA.

N3yuaTh, WUCMONB3ysl SKCHEPUMEHT, HAOIIOJEHUE, U3MEPEHHUE,
MOJIEJIMPOBAHNUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOMCTBA HA3BAHHBIX TEJ, BBISAIBJIATH CXOJACTBA U PA3IHUMSA:
MEXK1y TUPAMUZION U TIPU3MOM; MEXAY HWIMHAPOM, KOHYCOM U
1apoM.

Pacno3HaBaTh pa3BEéPTKU MapajuieNienunena, Kybda, MPHU3MBL,
nmupaMuJbl, KOHyCa, HUJIMHAPA; KOHCTPYUPOBATHb JAaHHLIC TCJIa
W3 Ppa3BEPTOK, CO3JaBaTh UX MOJAEIM C HaIMpaBIAIOLIEH
ITOMOILBIO.
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Co3naBaTh MoOJedH TPOCTPAHCTBEHHBIX (uryp (U3 Oymarwy,
IIPOBOJIOKH, TUTACTHIIMHA U JP.) C OTIOPOM Ha aJrOpUTM Y4EeOHBIX
JICUCTBHI.

H3mepsaTh Ha MopeJsix: JUIMHBI pEOEp MHOIOTPaHHUKOB,
JIaMeTp 1Iapa.

Boruucasate mno  ¢opmyiaam: 00bEM  IPSIMOYIOJBHOTO
napajieNienunena, Kyoa; HCIONb30BaTh €IUHHUILBI W3MEPEHUs
00bEMa; BBIYHCIAATH OOBEMBI TEJ, COCTABIEHHBIX U3 KYOOB,
napajJiesienue10B; pemaTh 3aJa4i C pealbHbIMU JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO HH(POMAIUIO.

IToBTOpEHUE,
00001IEHME,
cucTeMaTH3anus

(20 v)

HOBTOpCHI/IC OCHOBHBIX MOHSITHM M METOIOB KYypCOB 5u6

KJIACCOB, 0000IICHIE U CHCTEMATHU3AIIHS 3HAHMIA.

BoruncasaTh 3Ha4CHMSI BEIPAXEHU, COEP/KALINX HATYPaJIbHBIE,
Lenble,  MOJIOKUTEIBHBIE W OTPHULATENIBHBIE  YHUCIA,
OOBIKHOBEHHBbIE M JI€CATUYHbIE  JIpOOM,  BBINOJIHATH
IpeoOpa3oBaHus YMCEN U BBIPAXKEHUH MpPU HEOOXOAUMOCTH C
HaIPAaBIIAIOLIEH TOMOILBIO.

Bu10npaTh c110c00 cpaBHEHUS YUCEIL, BBIYUCICHUHN, IPUMEHATH
CBOICTBA apU(PMETHUSCKUX ICHCTBHHA IS PAHOHATH3AINH
BBIYMCIICHUM.

PemaTes npocreiimme 3a1a4m U3 pealbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUS Ul DPEIICHHs 3a4ad U3 JPYyrux
IIPEAMETOB.

Pemiates npocreiimme 3a1a4u pa3HbIMHU CIIOCO0AMM.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JECUCTBUHA H
CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (ITO TOAAM OBYYEHMUS)
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7 kaacc (He menee 102 u)

Ha3Banue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE colep:KaHue

OcHOBHbIE BU/IbI 1€ATEILHOCTH 00y4aI0IIUXCA

4acoB)
Yucaa n [ToHsATHE paIMOHATLHOTO YHUCIIA. CucTeMaTH3HPOBATH U 000ralaTh 3HAHUS 00 OOBIKHOBEHHBIX
BbIYUCJIEHUS. ApudmeTndeckne IeUCTBUS C PallMOHATBHBIMY YHCIAMHU. U IECATUYHBIX APOOSX.
PanunonanabHble CpaBHeHue, ynopsJ0YuBaHNe pallMOHAIBHBIX YHCET. CpaBHHMBATBh H YHOPAA0YMBATH APOOHU, IPeoOPa30OBhIBAs MPH
yucjaa CrereHb C HaTypaIbHBIM TTOKA3aTEIICM. HEOOXOTUMOCTH  JECSITUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 u) Pemenne ocHOBHBIX 3a7ad Ha JAPoOU, MIPOIEHTHI U3 PEANbHON | OOBIKHOBEHHBIC B JCCSATHYHBIC, B YACTHOCTH B OCCKOHECUHYIO

IIPAKTUKU.
IIpu3Hakm  IE€IUMOCTH,  PA3JIOKEHUS
HaTypaJIbHBIX YHCEIl.
Peanbuble 3aBUCUMOCTH. [Ipssmas
IIPONOPLUOHAIBHOCTH.

Ha MHOXUTCIIN

u obOpatHas

JIECATUYHYIO APOOb.

IpumensaTe  pa3HoOOpa3Hble  CHOCOOBI M NPHEMBI
BBIYMCJIEHHS 3HAYEHHIl APOOHBIX BbIPAMKEHUM, COIEpKAIINX
OOBIKHOBEHHBbIE W  JI€CATUYHbIE JApOOM: 3aMEHATh IpU
HEOOXOUMOCTH  JIECATUYHYIO  JApoOb  OOBIKHOBEHHOHM U
OOBIKHOBEHHYIO JIECATUYHOMN, PUBOJUTH BhIpaXKeHUE K (opme,
HaubOosnee ynoOHOM uig BBIYUCIEHUH, IPeoOpa3oBbIBATH
JIpOOHBIE BBIPAKEHHUS HA YMHOXXEHHME M JIEJICHUE JEeCATUYHBIX
Ipo0eil K JEHCTBUAM € LENBIMU YUCIaMU (TIpU HEOOXOMMOCTH C
HaMpaBJIsIONIEi TOMOUIBIO).

IIpuBoANTL YHCJI0BbIe H OYKBeHHbIE NPHMEPbl CTENEHHU C
HaTypaJbHBIM IOKa3aTeneM, OOBSCHSS 3HAYeHUs OCHOBAHUSA
CTETNeHHM M IOKa3aTessl CTENEeHH, HaXOAUTh 3HAUEHUs CTEleHen

Bia a (@ — moGoe palMoOHAIBHOE YUCII0, N — HATypaJbHOE
YHCJIO) C OMOPOM HA CIIPABOYHYIO MH(POPMAIIHIO.

[TonnMate cMbICa 3anmMcH 0OJBIIMX YHCEJ € MOMOUIbIO

AeCATUYHBIX Apodeil U cTeneHel ynciaa 10, npumMeHaTs UX B

peajbHBIX CUTYallHAX.

IIpuMeHATH IPU3HAKYU AECTMMOCTH, Pa3I0KEHHS HA MHOXKHUTEIH
HaTypaJIbHBIX YHCEIL.

Pemates npocreiinue 3a1a41 Ha 4aCTH, IPOLIEHTHI, TPOIIOPLUH,
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Ha HaxOoXJIeHHe ApoOu (MPOLEHTA) OT BETUYMHBI M BETMUYUHBI IO
e€ apobu (mporieHTy), apodu (MporeHTa), KOTOPBIA COCTaBIIsSET
onHa BenuuuHa oT apyroi. IlpuBoamTh, pa3zdupars,
OLIEHUBATH PA3IMYHbIC PEIICHUS, 3allUCU PEIICHUN TEKCTOBBIX
3ajad.

Pacno3naBaTh ¥ 00BSICHATD, OITUPASICH HA ONPEACIICHHUS, IIPSIMO
IPONOPIMOHATILHBIE U o0paTHO PONOPLHOHATIEHBIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI 3TUX
3aBUCUMOCTEH W3 peaJlbHOTO MHpa, U3 JPYTUX Y4eOHBIX
MPEIMETOB.

Pemarp mpocreiiliiie mMpaKTHKO-OPHUEHTHPOBAHHbIE 3aJa4U
Ha  JApoO0H, TNPOLEHTHI, NpsAMyYl0 4 O0paTHYIO
NPONOPUHOHAIBLHOCTH, TPONOPLHH.

Anredpanyeckue
BbIPaKeHUsl
(27 v)

bykBenHsble BopakeHus. [lepemennslie. JlomycTumple 3HaYCHUS
nepeMeHHbIX. POpMyIIbL.

[TpeoOpa3oBanue OYKBEHHBIX BBIPAXKEHUH, paCKphITHE CKOOOK
U TIPUBE/ICHUE MMOTOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM IOKa3aTeeM.
MHOrouseHsl. Cnoxenue, BBIYMTAHUE, YMHOKEHHE
MHOTOWwICHOB.  DOpMyibl  COKPAIEHHOIO  YMHOKEHHS.
Pa3znosxeHre MHOrO4IEHOB HA MHOKUTEIH.

Osaagersn HA 0a30BOM  ypoBHe  aireOpanveckoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NPHUMEHATb €€ B IpoILecce
OCBOCHUS yueOHOTO MaTepHuaa.

Haxoauth 3HaueHus OyKBEHHBIX BBIPDAKEHHH INpPH 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJIHITH BEIYUCIEHUS 1O (hopMyiam.
BbInoHATH TpeoOpa3oBaHus LEIOT0 BhIPAKEHHSI B MHOTOUJICH
NIPUBEJICHUEM TTOAO0OHBIX CIIaraeMBbIX, PACKPHITHEM CKOOOK.
BbINOHATL yMHOXKEHHE OIHOWIEHAa Ha MHOTOWIEH |
MHOTOWJIEHa Ha MHOTOWICH, MPUMEHATH (HOpMysbl KBajpaTa
CyMMBbl M KBaJpaTa pa3HOCTH C OINOpPOW Ha CIPaBOYHYIO
UH(pOPMALHIO.

OcymecTBIATh PA3I0kKEHHUE MHOTOWIEHOB Ha MHOXHUTEIU
myTéM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEIS, TPUMEHEHHS
dopMynbl  pa3sHOCTH  KBaJpaToB, (OpMylT  COKpamEHHOTO
YMHOKEHUS C OIIOPOM Ha CIIPaBOYHYIO HH(OPMALIUIO.
IIpumensite 1peoOpa3oBaHUE MHOTOWIEHOB Ui PpEIICHUS
pasNMYHBIX 3324 M3 MAaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3
peanbHON MPaKTUKH.

3HAKOMUTHCS C UCTOPHUEN Pa3BUTHS MAaTEMATHKH.
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YpaBHeHust

1 HepaBeHCTBA
(20 v)

VYpaBHenue, IpaBuJIa peoOpazoBaHus
PaBHOCUJIILHOCTh YPaBHEHUHU.
JInHeitHOEe ypaBHEHHE C OJJHOM IEPEMEHHOMN

YpaBHEHMUS,

MIEPEMEHHOM, peleHre JIMHEHHBIX ypaBHEeHUH. Pemenue 3anau

C IIOMOIIBIO YPAaBHEHUH.

Jlunetinoe ypasHenue ¢ 08yMs NepemMeHHbIMU U €20 2PAPUK.
Cucrema 1ByX JUHEHHBIX YPaBHEHUN C IBYMS IIEPEMEHHBIMHU.
Pemenne cucteM ypaBHEHHMH CIOCOOOM TMOJICTAHOBKU H

CIIOCOOOM CIIOKEHUSL.

Pemarsp nuHeiiHOE ypaBHEHUE C OJTHOW MEPEMEHHOM, MPUMEHSIs
NpaBHJIA [IEPEX0Ja OT UCXOAHOTO YPABHEHUS K PABHOCUIIBHOMY
emy Ooiee npocroro Buaa. [IpoBepsiTh, sSBiIsIeTCS I KOHKPETHOE
YKCII0 KOPHEM YpaBHEHUS.

IHoa0upars mpumepbl map YMCEN, SBISIIOUIUMXCS PELICHHEM
JIMHEWHOIO YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JIByMSl IEpPEeMEHHbIMH (MpU HEOOXOIUMOCTU C
UCTIOJIB30BAHUEM CMBICIIOBOM OIOPBI); TMOJIB3YACH TpaduroMm,
NPUBOAUTH IPUMeEPHI PELICHUS YPABHEHUS.

HaxonuTh pemieHue CHUCTEMbI JBYX JIMHEHHBIX YpaBHEHHH C
JIBYMsI IEPEMEHHBIMHU C OIIOPOI1 Ha AITOPUTM YUE€OHBIX JIEHCTBUH.
CocTaBisiTh M pemIaTh YPaBHEHUE UM CUCTEMY YPAaBHEHMI 11O
YCIIOBUIO 33Jiaud, WHTEPIPETUPOBATh B COOTBETCTBUM C
KOHTEKCTOM 3a/1auyd TIOJIYYEHHBIH pE3yJbTaT C ONOpOM Ha
BOIIPOCHBIN IJIaH.

Koopannarsl
U rpaguku.
DOyHKIUUHA
(24 )

Koopannara Toukn Ha npssMoi. YHCIIOBBIE IPOMEKYTKHU.
PaccrosiHue Mexay 1ByMs TOYKaMHU KOOPAUHATHOU NPSMOU
IIpssMoyrosibHas cucTeMa KOOpAWHAT Ha IJIOCKOCTH. [Ipumepst
rpauKoB, 3aJaHHBIX (hopMynamu. UTeHne rpaguKoB peabHbIX

3aBUCUMOCTEM.

[Tonstue ¢ynkuuu. I'papuk dynkuuu. CBoHCTBA (QYHKIIHIA.

Jluneitnass  ¢ynkuus. Iloctpoenue rpaduxa

Gyunkuun. I'paduk dyrkuuu y = kX + b.

JIMHEUHOU

HN3o00paxkats Ha KOOPJMHATHOMN MpAMO TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3aIIMCHIBATh UX HA AJIT€OpPandecKoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JJaHHBIM
KOOpJMHATaM; CTPOMUTh TpaUKU HECIOXKHBIX 3aBUCHMOCTEM,
3aJJaHHBIX (QOpMyJlaMH, B TOM YHCJE C MOMOLIbI HHU(POBBIX
nabopaTopuil.

IIpuMeHsiTh, HM3y4aTh NPeUMYIECTBA, MHTEPNPETHPOBATH
rpadudeckuit crocod MpeACTaBICHUS U aHAIN3a Pa3HOOOpa3HOM
KU3HEHHOU MH(pOpMaInu.

OcBauBaTh Ha 6a30BOM YpOBHE MOHATHE (YHKIIUH, OBJIAJCBATh
(GYHKIIMOHATIbHOW TEPMHHOIOTHEH.

Pacno3naBaTth nuHeliHyt0 QyHKImo0 Y = KX + b, omucwhiBaThH
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUH kod(ppuunentoB K u b
(pu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM MpPaBUIA).
Crpours rpaduku muHeiHON QyHkuu, GyHkuuny = kX + b
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Hcnoab3oBaTh nH(POBBIE pecypebl 17 HOCTPOSHUS rpaduKoB
(GYHKIMA ¥ U3y4EHUs UX CBOMCTB.

IIpuBOAUTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B peabHbIX
IIpoLeccax U sIBJICHUSX.

IloBTOpPEHME
U 00001IeHuE
(6 1)

000011IeHE 3HAHUH.

[ToBTOpEHNE OCHOBHBIX MOHATHII U METOAOB Kypca / Kiacca,

BoriOuparb, mnNpuMeHATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUM,  TpeoOpa3oBaHWUW  BBIPAKECHHH,  pEIICHUS
YpaBHEHUI TTPU HEOOXOJMMOCTH C HAMIPABJISIOIICH TTOMOIIIBIO.
OcymecTBJISITh CAMOKOHTPOJIb BBINIOJTHAEMBIX JACHCTBUH U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.

Pemath npocreiinmme 3aJa4u U3 peaabHOM )KU3HU, IPUMEHATH
MaTeMaTH4ecKHe 3HAHUA I DPEIICHUs 3aJad U3 JIPYrux
MPEIMETOB.

Pemath mnpocreiiline TeKCTOBbIe 3aJa4d, CPaBHUBATb,
BbIOMPATH CIIOCOOBI PEIICHUS 3a/1a4H.

8 kiacc (He menee 102 )

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coepiKaHue

OcHoBHbBIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u KBanpatHslit kopeHbs U3 uncna. Ilonamue 06 uppayuonanvrom | @opMyJIMpoBaTh onpeaeleHue KBapaTHOTO KOPHS W3 YHCIIa,
BBIYMCJICHMS. yucne. [{ecamuunvie nPUOIUINCEHUS UPPAYUOHATLHBIX YUCE]. apu(MeTnyecKkoro KBaJpaTHOrO KOpHS MpPH HEOOXOAMMOCTH C
KBanparusie Heticmeumenvnuie uucna. CpasHenue oelicmeumenvhbix Yucesl. | BU3yaabHON OIMOPOH.

KOPHHU

Apudmernueckuil KBapaTHBIN KOPEHb.

HpI/IMeHHTb onepatnvio MU3BJICYCHHUA KBAJAPAaTHOTO KOpPHA U3
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(15 u) YpaBHeHuE Buja X2 = a. YHCIia, HCHOJb3YS MPU HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apuQMeTUIECKUX KBaJIpaTHBIX KOpHed. |OueHMBaTh  KBaJpaTHble KOPHM LEJIBIMH  YHCIAMH U
[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,  COJEPIKAIIMUX | IECATUYHBIMU IPOOSIMH.
KBaJpaTHBIC KOPHHU. CpaBHuBaTL M YNOPSAA0YMBATH  palMOHAJbHBIE U
MPpaLMOHAIIbHBIE YKCIIA, 3alIMCAaHHbIE C TIOMOIIBIO KBaJPAaTHBIX
KOpHEH NMpH He0OXOAUMOCTH C HANPABJISIOIIEH TOMOIIBIO.
HUccaenoBars ypaBHEHHE x2 = d, HAXOAUThb TOYHBIE U
npuOIKEHHBIE KOpHH pu & > 0.
HccaenoBarb cBOWCTBA KBaJpPaTHBIX KOpPHEHW, MPOBOAS
YUCJIOBBIE SKCIIEPUMEHTHI C HCIOJIb30BAaHUEM KaJbKYJIATOpPA
(KoMTIBIOTEPA).
IlpumenaTs cBoOiicTBA apu(MeTHYECKMX KOpHe#l s
npeodpPa3oBaHUA BbIPAKEHUI.
BbinosHATL mpocreiilmme 1npeoOpa3oBaHUsl  BBIPAXKECHMUI,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb HepeMEHHbIE U3
reOMEeTPUUYECKUX U Pu3ndeckux (HopMyl Mpu HEOOXOAUMOCTH C
ONOpOil Ha MPABUJIO.
BopruuciasaTs 3HAYEHUS BBIPAKEHUN, COACPKAIIUX KBAJpaTHbIC
KOpPHU, UCHOJIb3Ysl IPU HEOOXOAUMOCTH KaJIbKYJISATOP.
Hcnonb3oBare B X04e pelIeHUs 3a7ad  dJIEMEHTapHbIE
MIPEJICTABICHUSI, CBSI3aHHBIE C NPUOIMKEHHBIMU 3HAUYECHUSMU
BEJIMYMH.
3HAKOMUTHCA C UICTOPUEN Pa3BUTHS MAaTEeMAaTHKH.
Yucna u Crenenb ¢ 1nensiM nokaszarenaeMm. CtaHngapTHas 3anuch yucia. | @opMyJaupoBaTh onpeaeleHHe CTEIIEHH C LIeJIbIM MTOKa3aTeIeM
BbIYMCJICHHS. Pa3Mepnr 00bEKTOB OKPY>KAIOIIETO MUPA (OT JIEMEHTAPHBIX (pu HEOOXOTUMOCTH TI0 BU3YaJIbHON OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX OOBEKTOB), JIUTENBHOCTh IporieccoB | [IpeacTaBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI B CTAaHIAPTHOM
¢ LeJIBIM B OKPY’KarOIIlEM MUpE. Bujge. CpaBHUBATBL 4YnCIa M BEJIMYMHBI, 3alUCaHHBIE C
noKasareJyem CBOIICTBA CTENEHU C LIEJIBIM TOKA3aTEIIEM. ucnoJb30BaHueM crenenu 10.
(7 ) HUcnoab3oBarh 3amMch 4YHMCEI B CTAHAAPTHOM BHUJAE IS

BBIPQKEHUS pa3MepoB OOBEKTOB, JIMTEIBHOCTH MPOIECCOB B
OKPY’KaIOIIEM MUDE.
®opmy/IMpPOBaTh, 3aIMCHIBATHL B CUMBOJIMYECKOil ¢opme n
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WIIJTIOCTPHPOBATL IIPHUMEpPaAMHU CBOMCTBAa CTEIICHU C O CJIbIM

nokasareneM (Ipd  HEOOXOJMMOCTM C  HCIOJb30BaHUEM
BU3YaJIbHOW OIOPBI).
IIpuMensiTh  cBOMiCTBAa CTeMeHW JJIs1  IpeoOpa3oBaHuUs

BBIPQXCHUM, COJCPXKAIIMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
UCTOJB30BAHUEM  CIIPAaBOYHOW uHHGpopManyy. BbINOJIHATH
JAeHCTBUA C YHUCIIAMH, 3allMCaHHBIMA B CTAHJAPTHOM BUJIC
(YMHOXEHHE, JICJICHUE, BO3BE/ICHHE B CTEIICHB).

Aareopanuyeckne |KBagparueii TpéxwieH. PasinokeHne KBaapaTHOro TpéxdicHa | PacmosHaBaTh — KBaJpaTHBIM — TPEXUJIEH,  YCTaHaBJIMBATb

BbIPaKCHUS. Ha MHOXHTEJIIN. BO3MOKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

KBaaparusbrii PackiaabiBaTh Ha MHOKHMTENM KBAJPAaTHBIM TPEXWIEH C

TPEX4iIeH HEOTPULIATENIbHBIM JTUCKPUMUHAHTOM IIpU HEOOXOAUMOCTH C

(54) OIIOPOM Ha AITOPUTM ITPaBUIIA.

Aareopaunyeckue | AnreOpamdeckast ApoOb. [lomycTUMBble 3HaYEHUs IIEPEMEHHBIX, | 3anuchbIBaTh areOpanyeckue Boipaxkenus. HaxoauThb o6nacth

BbIPasKeHUSI. BXOJILINX B aredpandeckue BolpakeHuss. OCHOBHOE CBOMCTBO | ONIPEAEICHUS PAllMOHAILHOTO BhIPAKEHUS.

Adaredpanyeckass | anreOpanyeckoit 1poou. CokpaiieHue apooeil. BbINOJHATL 4KCIOBBIE NTOACTAHOBKA U BBIYMCJIATH 3HAYCHHE

ApooOL CrnoxeHue, BBIYUTAHUE, YMHOXEHHE " JIeNIeHHE | IpoOU, B TOM YHCIIE C TOMOIIBIO KaIbKYJIATOpA.

(154) anreOpanyeckux ApoGeil. I[IpeoOpa3zoBanue BblpakeHuil, | @OpMyYJIHPOBATH OCHOBHOE CBOMCTBO alireOpanveckoit 1poou u

cojiepxanux anredbpanyeckue 1poou. NPUMEHSATH €ro I MpeoOpa3oBaHus APOOE.

BbInoHATL AeiicTBUSI ¢ airedOpanyecKuMu ApoOsSMH IpU
HEOOXOIUMOCTH C Hampasisoomed nomoubio. IlpuMensarTs
npeoOpa3oBaHus BBIpaXEHUN JUIs pelleHus 3aaad. Beipakath
nepeMeHHble 13 Gopmyn (PU3NYECKUX, TE€OMETPUUECKHX,
OINUCHIBAIONINX OBITOBBIE CHUTYAIlMM) NPH HEOOXOAUMOCTH C
HaITpaBJISAOIIEH TOMOIIIBIO.

YpaBuenus KBagpatHoe ypaBHenue. HenonHoe kBagpatHoe ypaBHeHue. | Pacmo3HaBaTh KBaJpaTHbIE ypaBHEHUS.

U HEPABEHCTBA. dopmya KOpHER KBaApaTHOIoO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBaJApaTHOIO YpaBHEHMS;

KBanparnsie Pemenne ypaBHeHuil, cBoasmuxcs K KBagpaTHsIM. [IpocTeiinye | pemiaTb KBaJipaTHble YPAaBHEHUs] — TIOJHbIE M HETOJHbIE (C

YPABHEHHA JIpOOHO-pallMOHATILHBIE YPaBHEHHS. MCIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

(15 u) Pemenne TekCTOBBIX 3agad ¢ NOMOLIBIO KBaApaTHbIX | [IpoBoauTh mpocTeiilime  WccjeI0BaHMS  KBaJpPaTHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiath ypaBHeHuUs1, CBOSIINECS K KBAJPAaTHBIM, C TOMOUIBIO
peoOpa3oBaHUl 1 3aMEHOU IEPEMEHHOM € OMOPOI Ha aNTOPUTM
MpaBuIIA.

HabaoaaTts M aHAJIM3MPOBATH CBS3b MEXKIY KOpPHSMHU U
K03 pHLIHEeHTaMU KBAJPAaTHOTO YPaBHEHUSI.

Ilpumensamo meopemy Buema ons peuienus
3a0ay (¢ ucnoivb3oeanuem oopazya).

Pemiath TekcTOBBIE 3aja4M anreOpandyeckuM CIocoOoM:
MEPEXOJIUTh OT CJIOBECHOH (DOPMYIMPOBKH YCIIOBHS 3a7add K
anreOpanveckod MOJAENIH MyTEM COCTaBICHHS YpaBHEHHS (TIpU
HEOOXOUMOCTH C  HAIPaBJISIONICH TIOMOINIBbIO);  peIIaTh
COCTaBIICHHOE YpaBHEHHUE; HHTEPIIPETUPOBATH PE3yIbTaT.
3HAKOMHTHCSI ¢ HICTOPUEH Pa3BUTHSI aITeOpEHIL.

YpaBHeHus JluHeliHOE ypaBHEHHE C JBYMS NEPEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh JIMHEIHHbBIC ypaBHEHHS C JIBYMSI IEPEMEHHBIMHU.
1 HepaBeHCTBA. IIPUMEPBI PEILICHUS] YPABHEHUH B LIEJIBIX YHUCIIAX. Crponth rpaduku JHMHEHHBIX YpaBHEHHUH, B TOM 4YHCIE
Cucrembl Pemenne cucreM JByX JHMHEWHBIX YpaBHEHHH C JBYMS|HCHOJAB3Ysl LHMQPOBbIe Ppecypcbl (MpU HEOOXOIUMOCTH C
ypaBHEeHU NEpEMEHHBIMH. [IpUMephl PEIICHUsT CHCTEM HEIMHEHHBIX | OOPON Ha aITOPUTM Y4EOHBIX NEHCTBHMH).
(13 v) YPaBHEHUH C ABYMsI IEPEMEHHBIMH. Pazimmyarhs napajuienbHble U IEpECEKarolUecss IpsMbIe 0 UX
I'pauueckas  unmepnpemayusi  ypaeHenus ¢ O8yMs|yPAaBHEHHSM.
nepemMenHbIMU U CUCIEM YPABHEHUL C O8Y M NepeMEHHbIMU. Pemiate cucremMsl [ByX JIMHEHHBIX YPaBHEHHH C JBYyMs
Pelenne TEKCTOBBIX 3a4a4 C IIOMOLIBIO CUCTEM YPABHEHUMN. [IEPEMEHHBIMU MIOJCTAHOBKOU U CIIOKEHUEM.
Pemare npocreiine CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUU
HE SBJISIETCS JTMHEHHBIM IIPU HEOOXOMMOCTH € HampaBJsSIOLIei
MTOMOLLBO.
Ilpueooums  2pacpuueckyro  unmepnpemayuio  peuwieHus
YpaeHeHus ¢ 08YMsi NepeMeHHbLIMU U CUCIEM YPAGHEHUL C 08y M3l
nepemeHHbIMU.
Pemath TekcToBbIE 321a4U AITe0OpPanIeCcKUM CIIOCOOOM.
YpaBHeHnus YucrioBbIE HEPABEHCTBA U UX CBOWCTBA. ®opmyIMpOBaTH CBONCTBA YU CIIOBBIX HEPABEHCTB,

N HEPABCHCTBA.

HepaBeHcTBO ¢ 01HOM nepemMeHHOM. JIMHeTHbIe HepaBEeHCTBaA C

WJUTFOCTPUPOBATH NX HA KOOPAMHATHOM MPSMOM.
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HepaBencrBa OJIHOHN mepeMeHHOW M ux peweHue. CUCTEMBbl JTMHEUHBIX IIpuMeHATH CBOICTBA HEPABEHCTB B XO/I€ PEIICHUS 3a/1a4.
(12 v) HEPaBEHCTB C OJHOW NMEPEMEHHOM U UX pELICHUE. Pemiats, uHEliHBIE HEpPABEHCTBA C OJHOW TIEPEMEHHOM,
N300pakeHne peleHus JMHEHHOTO HEPAaBeHCTBA U X CHUCTEM | U300pakaTh pelIeHne HEPABEHCTBA HA YMCIOBON IPSAMOIA.
Ha YMCJIOBOM MPAMOI. PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHUE

CHCTEMBI HEPABEHCTB Ha YHCIOBOM MPSIMOI MPH HEOOXOAUMOCTH
C BU3yaJIbHON OMIOPOM.

DyHKIHUH. [Tonstue ¢ynkuuu. O6IacTb ONMpenesNeHUs] U MHOMXKECTBO Hcnoab3oBaTh  QYHKIMOHAJIBHYI0  TEPMUHOJOTHI0O M

OcHoOBHBIE 3HaueHni Gpynkuuu. CriocoOs! 3agaHust QyHKIIHI. CHUMBOJIUKY.

MOHATHS I'padux pynkiun. CpoiictBa QyHKIMH, UX OTOOpakeHHE Ha | BLIMMCJIATH 3HAYeHHs1 QYHKIUH, 3aaHHBIX (opMyinamu (Tpu

(5 9) rpaguxe. HEOOXOJMMOCTH HCIOJIb30BaTh KAJBKYISTOP); COCTABJSATH
Ta0JIMIbI 3HAYeHUH QYHKIHH.
CTpouthb no ToukaM rpadpukn GyHKIIHIA.
OnucepiBaTh CBOICTBAa (QYHKINU HA OCHOBE €€ rpaduuecKoro
NpEJICTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaBsAIOIIEH
MTOMOIIBIO.
Hcnonb3oBath  QYHKIMOHAIBHYIO ~ TEPMUHOJIOTHI0O U
CHMBOJIMKY.
HccaenoBarh npumepbl TpadUKOB, OTpaKaIOIMUX peaJbHbIE
npoueccel U siBneHus. IlpuBoauTH NpUMepBI IPOLECCOB U
SBJICHUH C 3a/laHHBIMU CBOICTBaMHU.
Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBbI ISl TOCTPOCHHUS
rpaduKoB PYHKIUI U U3ydeHUs UX CBOICTB

DyHKIMH. Yrenne u mnoctpoeHue rpapukoB ¢yHkuui. IIpumeps! | Haxoauts ¢ moMombio rpaguka GyHKIMHA 3HAYCHUE OJTHOU U3

YucJioBbIe rpaduKoB (PYHKIMH, OTpaXKaroIIKUX peabHbIe MPOLECCHI. paccMaTpUBAEMBIX BEIMUYUH 10 3HAYEHUIO APYTOM.

pynxuun DyHKIUH, OIIMCBHIBAIOIINE MIPAMYIO u 00paTHyIO | B HecloXHBIX Clydasx BbIpa:KaTh (GoOpMYJa0i 3aBHCHMOCTH

(9 9) IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. [unepbona. | Mexay BeTHIYHMHAMHE.

I'paduk pysKEm Yy = X°.
Oynkiuu Yy = X2,y = X3,y = /x,y = "; epaguueckoe

peuierue YypasHeHuti U CUCeM YPaeHeHUII.

OnuceiBaTh XapakTep W3MEHEHHMS OJHOW BEJIWYUHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarp Buabl wusydaembix ¢yHkiuil. I[lokaspiBaTh
CXeMATH4YeCKH IIOJIOKEHWE Ha KOOPJWHATHOM IUIOCKOCTH
rpadukoB (yHKIMI Buga:y = X%, y = X,

66




y= \/)(_’ y = k)_(

Hcnonb3oBars GQyHKIHOHANBHO-TPadUYECKHE
NpeACTABJICHUS ISl PELICHUS U UCCIICIOBAHUS YPABHEHUHN U
CHUCTEM YpaBHEHUM.

I[IpumensTe MudpPoBLIE pecypchl s MOCTPOSHUS TpadUKOB
GbyHKINH.

IloBTOpPEHME
u 00001IeHuE
(6 )

[ToBTOpEHME OCHOBHBIX TMOHSATHH W METOIOB KypcoB 7 W 8
KJIaccoB, 0000IIeHEe 3HAHUH.

IIpumeHsTE CcHOCOOBI  CpaBHEHUS 4YMCEJl, BBIUMCIICHUH,
peoOpa3oBaHU BBIPAKESHUM, PEIICHUS] YPABHEHHIA.
OcyuiecTBAATE CAMOKOHTPOJIb BBIIOJHAECMBIX JEHCTBUM U
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHUH, MpeoOpa3oBaHUiA,
MOCTPOCHUH.

Pemiate 3agauM M3 peaJibHOM KHU3HHM, TNPHUMEHSATH
MaTeMaTUYeCKUe 3HAHUS Uil pelIeHHs 3adad U3 JApYyrux
MIPEAMETOB.

Pemiath TeKcTOBBIE 321a4H, CPABHUBATH, BHIOMPATH CIIOCOOBI
pelieHus 3a1a4u.

9 kuacc (He menee 102 1)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE coepiKaHue

OcHoBHbIE BUIbI €ATEJIbHOCTH 06yqa101unxcn

4acoB)
Yucaa u PannonaneHble uucna, uppayuonanvHvle uucia, KoHeunvle u|Pa3BMBaTH MNpeaCTaBJIEHHsl O YHCIaX: OT MHOXECTBA
BBIYMCJICHHS. beckoneunvie oecamuyHble opoou. MHnoocecmeo | HATYpaITbHBIX YHCEI IO MHOXKECTBA JICHCTBUTEILHBIX YHCEIT.
JleficTBUTEIbHBIE | Oelicmeumenvublx — yucen,  Oelicmeumenvhvlie yucia Kax|(O3HAKOMHTbCH c BO3MOKHOCTBIO MpeICTaBICHUS
ypcaa beckoHeuHvle Oecamuunvle Opoou. Bzaumno oOHo3HAUHOe JIEHCTBUTEIILHOTO YHCIIa KaK OCCKOHEYHOU JECSITHYHON podu,
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(9 uv) coomeemcmeue Mexncoy MHONCECMBOM OeliCMEUMeNbHbIX Yucesl | IPUMEHATb JIeCATHYHBIE NPUONMKEHHUS pAlMOHATBHBIX H
U MHOICECMBOM MOYEK KOOPOUHAMHOU NPAMOU. UpPpalMOHATIBHBIX YHCE.
Cpasnenue  OelicmeumenvbHvlX — uucel,  apugpmemuyeckue|3anucvléams, cpagHugamy u ynopaoouueamsp
oeticmeust ¢ 0eticmeumenbHbIMU YUCTAMU. OeticmeumenvHvle YUCca.
[pubnmxEHHOE 3HAYEHUE BEINYHUHBI, TOUHOCTh IPUOIMKEHUS. | BBINOJIHATL, coYeTas yYCTHbIE M IHChMCHHBIC IPUEMBI,
Oxpyrnenne wuucen. Ilpukniaka ©  OLEHKa pPE3yJabTaTOB|apupMeTHyecKHe [eCTBHA C pPALUOHAIBHBIMH YHCIAMMU;
BBIUHCIICHU. HAXOAMTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTelIMU U
KOpHEH; BBIYHMCJIATH 3HAYECHUS YHCIIOBBIX BBIPAKCHUH.
ITosryunTs mnpeacTraBjieHHe O 3HAYUMOCTU JIEHCTBUTENIBHBIX
quCceN B IPAaKTUYECKOH e TeIbHOCTH YellOBeKa.
AHaJIM3MpPOBATh U JeJaTh BbIBOABLI (IIOCJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPU PELICHUH 3a/1a4.
OxkpyriasiTh JEMCTBUTEIbHBIE YMCIIA, BBHINOJIHATH NPUKHAKY
pe3ynbTaTa  BBIYHMCICHHUM, OLEHKY 3HAYEHWHM YHUCIOBBIX
BBIPXKEHUM.
3HAaKOMUTbHCA C UCTOPHEN Pa3BUTHA MAaTEeMATHKHU.
YpaBHeHus JInneitHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOISIIUXCS K OcBanBaTh, 3allOMMHATL W NPUMEHATH TIpaduyecKue
U HepaBeHCTBA. JVHEUHBIM. MeTOAbI IIPU PELICHUM YpPAaBHEHUM, HEPABEHCTB U HUX CUCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. PelieHue ypaBHEHMi, CBOASIIMXCS |(IpU HEOOXOAMMOCTH C OHNOpPOM HA QJIrOPUTM  y4eOHBIX
¢ OJIHOI K KBaJpaTHbIM. bUKBapaTHBIE ypaBHEHUS. JeNCTBUN).
nepeMeHHOH Ilpumepvr  pewenus ypasHenuii mpemveu u uemeépmoti | PacmosHaBaTth 1eble U APOOHbIE YpaBHEHHUS.
(14 v) cmenenel pasnodceHuem Ha MHONCUMENU. Pemath JiMHeliHbIe W KBaJApaTHbIe YPABHEHHS, YPAaBHEHUS,
Pemenue npoOHO-paliMoOHaIbHBIX YPAaBHEHHH. CBOASIIMECS K HHUM, TMpOCTeHIIne ApOOHO-pallMOHATILHBIC
Pemenne TekcToBBIX 3a7au aJireOpanyeckuM METOI0M. YpaBHEHHS.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajady,
o0cy:kI1aTb HMX M PpelaTb TEKCTOBbIE 3aJaud pa3HBIMU
croco0amH.
3HAKOMHTBCS ¢ HCTOPUEH Pa3BUTHS MAaTEMaTHKU
YpaBHeHus JIuHeliHOe ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk. | OcBauBaTh U NPUMEHSTH TPUEMBI PEIICHUS CHCTEMBI JBYX

N HEPABCHCTBA.

Cucrema IByX TUHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX ypaBHeHI/IfI C IBYMs NIECPEMCHHBIMU U CUCTEMBI JIBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM IByX ypaBHEHMi, OJHO U3

YpPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HE SIBJSCTCS JIMHEHHBIM

YPaBHeHUi KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIEHH. (o BU3yaJIbHOM oTIOpe).
(14 g) ['padmyeckas HHTEpIpETALIUSI CUCTEMBl YPABHEHUH C IBYMSI Hcnoan3oBath (QyHKIMOHATBEHO-TpaQUUECKUE TPEICTABICHUS
[IEPEMEHHBIMHU. JUTS pellieHUsl M MccileI0BAHUSI YPABHEHUI U CHCTEM.
Pemenne TekcToBBIX 3a7ja4 aJIreOpandeckium CriocoOOM. AHAJIM3MPOBATH TEKCTHI 32124, pelIaTh UX alreOpandecKum
CrocoO0M: MepexXoaUuTh OT CJIOBECHON (OPMYITUPOBKH YCIOBUS
3a7]auu K anreOpanyeckoi MOJICNIM MyTEM COCTABICHHS CHUCTEMbI
YpaBHEHHUI; pellaThb COCTaBICHHYIO CHCTEMY YpaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMUTBCS ¢ UCTOPUEH Pa3BUTUS MATEMATHKHU
YpaBHeHnust YucnoBble HEPABEHCTBA U UX CBOMCTRBA. Yurarh, 3anucbiBaTh, MOHHUMATb, WHTEPNPETHPOBATH
U HepaBeHCTBA. Jlunelinble HEPABEHCTBA C OJIHOM MEPEMEHHOM U MX PEIICHHE. |HEPaBEHCTBA; UCIIONB30BaTh CHMBOJIIUKY U TEPMUHOJIOTHIO.
HepaBencrBa CucreMbl JTMHEMHBIX HEPABEHCTB C OJHOW MEPEMEHHON U uX | BbIMOaHATH mpeoOpa3oBaHs HEPABEHCTB, HCMOJIB30BATH IS
(16 4) pelieHue. npeoOpa30BaHMs CBOWCTBA YMCIOBBIX HEPABEHCTB.
KBaapaTHble HEPaBEHCTBA U UX PEIICHUE. Pacno3HaBaTh nTUHEIHbBIC U KBaIpaTHbIC HEPABEHCTBRA.
I'paguueckas uHTeprnperanuss HEpaBEHCTB U  cHUcTeM |Pemiath  JMHEHHBIE HEPAaBEHCTBA, CHUCTEMbI  JIMHEHHBIX
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOITUX KBAJIpaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYAKAATh MTOJIYYCHHBIE PEIICHUS.
N300paxkath perieHne HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCJIOBOM TNPSIMOM, 3alMCBIBATH pPEHIEHUE C TOMOIIbIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, HCIONB3Ys I'paduyecKkue
MIPEJICTaBICHHUS.
OcBanBaTh W NPHMEHATH HEPABEHCTBA I[PU PELIECHUU
Pa3IMYHBIX 3a/1a4, B TOM YHUCJIE MPAKTHKO-OPUEHTUPOBAHHBIX.
DOyHKINHU KBangpatnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BUIBI M3y4aeMbIX (YHKINH; HILTIOCTPHPOBATH
(16 ) KOOPJIMHATHI BEPIIMHBI TApadO0IIbl, OCb CHMMETPHH Mapalojbl. |CXeMaTHYeCKH, OOBSICHATh DPACIOJI0XKEHHE Ha KOOPIWHATHOM

CreneHHble QYHKIIUH C HATYPaJIbHBIMH TIOKa3aTesiMA 2 U 3, UX
rpaduKu ¥ CBOWCTBA.
I'paduku pynxumit: y =kx,y = kx + b,,y = ax?,y = ax®y

:\/x_,y :k;

TUI0CKOCTH rpaduKkoB pyHKIwmid Bupa:y = kx,y = kx + b,,y =

ax®, y = ax®,

Yy = VX, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUH K0P HUIMEHTOB;
X

OIMCHIBATh X CBOWMCTBA.
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Pacno3naBaTh KBaJIpaTHUHYIO (QYHKIIHIO IO GOpMyIIE.
I[IpuBoauTs, mNpPUMeEpPHbI KBAJPATHYHBIX 33aBHCUMOCTEH W3
peaNbHOM )XU3HU, QU3UKH, TCOMETPHH.

BoIsiBAATH 1 000011aTh 0COOCHHOCTH TpaduKa KBaJIpaTHYHON
Gynkmun y = ax? + bx + C (upu HEOOXOAUMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

CTpouTh 1 H300pakaTh CXeMATHYECKH IPaPUKH KBaJIPATUIHBIX
dyHKUMIA, 3a1aHHBIX QopMyTamMu Buaay = ax%,y = ax’> + q, Y
= ax + p)? y = ax? + bx + ¢ (upm HeoOXoaUMOCTH ¢
BU3yaJIbHOW OTIOPOi).

AHAJTU3WPOBATH M MPUMEHSITh CBOHCTBA N3YUCHHBIX (DYHKIIHIA
JUIi MX TOCTPOCHHS, B TOM YHCIE C THOMOUIBIO HUPPOBBIX
pecypcoB.

YuciaoBble
noCJIe0BaTEeIbHOC
™

(15 4)

[ToHsATHE YK CTIOBOI NOCIEN0BATEIBLHOCTH.

3aaHue IOCJIE0BATEIbHOCTH PEKYPPEHTHOU (opMysioil u
dopmynoii N-ro uieHa.

Apudmerndeckas u reomerpudeckas nporpeccun. Popmyisl N-
ro 4jeHa apu(MeTHUecKOl M TeoMEeTpHUYECKOW Mporpeccuil,
CYMMBI IIEPBBIX N UJIEHOB.

H3z006pasicenue unenos apugpmemuueckou u ceomempuyecKoll
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCTU.
Jlunetinvlii u SKCNOHEHYUATILHBLL POCHI.

Crnooicrvie npoyenmul.

OcBauBath n NPUMEHATDb WHICKCHBIC O603H3,'—ICHI/I$I, CTPOUTDH
pe€ueBbi€ BbICKa3bIBaHUSl C HCIIOJbB30BAHUECM TCPMUHOJIOIUH,
CBSI3aHHOM C MOHITHEM IIOCICIOBATCILHOCTH.

AHaJII/I3I/Ip0BaTb (I)OpMy.]'Iy N-ro 4JjieHa nocjJaea0BaTCIbHOCTU UIIN

PEKYPPEHTHYIO bopmyny " BbIYMCJIATH YJICHBI
MOCNEeAOBAaTeNbHOCTEH,  3aJlaHHBIX  ATUMH  (hopMyramu.
YcranaBiamBatb 3aKOHOMEPHOCTh B MTOCTPOCHUH

MIOCJIEIOBATEIbHOCTH, €CJIM BBIIKCAHBl IEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3snaBath  apupMETHUYECKYl0 M T€OMETPHUYECKYIO
IIPOTPECCUU NIPH Pa3HBIX CIOCO0AX 3aaHMsL.

Pemars 3azaun ¢ wucnoiab3oBaHMEeM (opMyn N-ro wieHa
apu(meTnyecko M TEeOMETPUYECKON Mporpeccuii, CyMMBbI
MEePBBIX N YIEHOB C OMOPON Ha CIIPABOYHYIO MH(POPMAIHIO.
H3zobparcamy  unenvl  nociredoeamenvHoCmu  MOUKAMU — HA
KOOPOUHAMHOU NIIOCKOCMU.

PaccmaTpuBarh npuMepsbl NPOLECCOB U SIBJIEHUH U3 peaIbHON
KU3HU, WUIIOCTPUPYIOLIME H3MEHEHHEe B apupMeTHUYecKon
IIPOTrPECCUH, B TEOMETPUUECKOI MPOrPECCUH; U300pajicams
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coomeemcmayouue 3a8UCUMOCU 2pAPuUYecKu.

Pemats mnpocreiiliume 3agauM, CBS3aHHBIE C YHUCIOBBIMH
MOCJIEIOBATEIBHOCTAMU, B TOM YHCJIE 33/Ja4d U3 peajbHOU
)KU3HH € WCTOJB30BAHUEM  MH(PPOBBIX  TEXHOJIOTHMA
(37IEKTPOHHBIX TaOHII, TPAPUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewamv 3a0auu Ha Cl0dICHbIE NPOYEHMDBL, 8 MOM YUCTe 3A0ayu
U3 peanbHoU NPAKMUKU (C UCNONb308AHUEM KATbKYIAMOPA).
3HAKOMHTHCS ¢ MCTOPUE Pa3BUTHS MATEMATHKH.

IHoBTOpEHME,
00001mIEHME,

CUCTEMaTHU3anusda

3Hanm“41

(18 u)

Yucina M BbIYMCICHMA (3alUCbh, CpaBHEHHUE, JEHCTBUS C
JEHCTBUTENbHBIMU YKCIAMM, YHUCIIOBas MpsiMas; MPOLEHTHI,
OTHONICHHUSI, IPOMOPIINH; OKPYIJIEHUE, IPUOINKEHHE, OLICHKA;
pelleHne TeKCTOBBIX 3a/1a4 apu(METHIECKIM CIIOCOOOM).

Auaredpanvyeckue BBIPasKeHHU S (mpeoOpa3oBaHue
anreOpandecKuX BhIPAXKEHUH, JONYCTHMbIC 3HAYCHHUS).
@®yHKuMU (IIOCTPOEHHE, CBOWCTBA M3YUEHHBIX (PYHKIIMIA;
rpaduveckoe pereHre ypaBHEeHHI U UX CHCTEM).

OnepupoBarbs NOHATHAMH. MHOXECTBO, IIOJMHOKECTBO,
olepalyy HaJl MHOXKECTBAaMH; MCI0JIb30BaTh rpaduyeckoe
IIPEACTABJICHUE MHOXKECTB ISl OIMCAHUS PEAJIbHBIX IIPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 33]a4 U3 APYTUX y4eOHBIX PEIMETOB.
AKTYaJIM3MpPOBAaTh TEPMHHOJIOTHIO H OCHOBHbIE 1€l CTBHUS,
CBSI3aHHBIC ¢ YMCJIAMH. HATYypaJIbHOE YHCIIO0, IPOCTOE U
COCTaBHOE 4YHCla, JEIMMOCTb HATypalbHBIX YMCEN, NPU3HAKU
JIETUMOCTH, 11€J0€ YHCII0, MOAYNb YHUCiia, OOBIKHOBEHHAs U
JeCATUYHAs APOOH, CTAHJAPTHBIA BHUJ YMCIA, apUPMETHICCKUN
KBaJPaTHBIN KOPECHb.
BeInoHATS JeiicTBUS, CPABHUBATH U YIIOPSAA0YUBATH YHCIIA,
MIPEACTABISATh YWCIA HAa KOOPAWMHATHOM IPSMOM, OKpPYIJIATH
YHUCJIa; BBINOJHATL NPHUKHAKY M OLEHKY pe3yibrara
BBIYMCIICHUM.
Pemath TexkcroBblie 3a1a4M apuGMETHIECKUM CIIOCOOOM.
PemaTe npakTu4yeckue 3aa4u, CoAepKallue MPOLEHTHI, J0JIU,
YacTH, BBIPAXKAKOLIUE 3aBUCUMOCTH: CKOPOCTb — BpPEMsI —
paccrosiHue, I1eHa — KOJUYECTBO — CTOMMOCTh, OOBEM
paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAQ.
Pa30uparthb peanbHble )KU3HEHHBIE CUTYyallud, (P)OPMYITHPOBATH
UX Ha S3bIKC MATEMAaTHKH, HAXOAMThb pEIICHHUE, IPUMEHS
MaTeMaTHYEeCKHUI anmnapar, HHTEePIpPeTHPOBaTh PE3yJIbTAT
OnepupoBarb NOHATHSIMHU. CTENEHb C IIEJIBIM IOKa3aTelEM,
apu(METHYECKUI KBaJpaTHBI KOpeHb, MHOTOUJIEH,
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anredpandeckas ApoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIC [JCHCTBHUSA. BBIIOIHATH PAcdETHl 110
dbopMynaM, TpeoOpa3OBBIBATH IIENBIE, JPOOHO-pAIIMOHATILHBIC
BBIDQKEHUSI M BBIPAKEHUS C KOPHSAMH, PpEaJM30BbIBATH
pas3oKeHue MHOTOWICHa Ha MHOXHUTEIH, B TOM YHCIE C
UCMOJIb30BaHUEM (OpPMyN pPa3HOCTH KBAJIpaToB M KBajpara
CYMMBI M Pa3HOCTH (C OIMOPO Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIOIYCTHMBblIE 3HAYEHUs IEPEMEHHBIX I JPOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopaeaupoBaTth ¢ NOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBTICHHUSL.

OnepupoBarb noHATUAME: GYHKIMS, rpaduk QyHKUNUU, HYIH
(GyHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, YObIBaHHS, HANOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS
(GyHKIHIH.

AHaTU3MPOBATh, CPABHUBATH, 00CYKIATh CBOICTBA (D YHKIIHIA,
CTPOHUTH UX TpaduKH.

OnepupoBaTh NOHATHSIMHU. TIpsIMas MPOMOPIHOHAILHOCTS,
oOpaTHass  NPONOPLUUOHAIBHOCTb,  JIMHEHHas  (yHKUHMA,
KBaJpaTH4Has GyHKLUs, napaboia, runepooa.

Hcnoab30BaTh rpadpuKu 1715 OTIPEIIICHNUS CBOMCTB, MPOIECCOB
M 3aBUCUMOCTEH, Ui pemeHws 3aJad M3 JPYrHX y4eOHBIX
NPEIMETOB M pealbHOW KHU3HH, MOAEJIHUPOBATH C TOMOIIbIO
rpaMKOB peajbHbIe MPOLECCHI U SBICHHUS.

Boipazkath ¢opMyJIaMH 3aBUCUMOCTH MEX/1y BETMUUHAMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He MeHee 68 u)

Ha3zBanmue
pasnea (TeMbl)

OcHoBHOe cofepsKaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00Y4YAKIIHUXCS
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Kypca (44cjio

4acoB)
Ipocreiimmue [Ipocreiimme reomeTpuyeckie 0OBEKTHI: TOUKH, MPSIMbIE, Ty4d | POpMYJIHPOBATH OCHOBHbBIC MOHSTHS U OTIPEICICHUS.
reoMeTpuyecKkue | U yribl, MHOTOYTOJIbHUK, IOMAaHAs. Pacno3zHaBath  M3y4yeHHBIE  TeoMeTpuUyeckue  QUrypsi,
durypsi CMEXHBIC U BEPTUKAILHBIC YTJIbL. onmpeeNATh WX B3aUMHOE PACIOJOKEHUE, BBIMOJIHITH
U MX CBOMCTBA. Pabora ¢ npocreiiimymMu yeprexamu. 4epTEX MO YCIOBUIO 33Ja4M (C MCIOJB30BAHUEM CMBICIOBOM
N3mepenue W3mepeHne JMHEWHBIX W YIJIOBBIX BEIWYHMH, BBIYHCICHHE |OMOPbI: HABOJSIIME BOIPOCHI W/WIM alFOPUTMa Y4EOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. JENCTBUN).
BeJIHYHUH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTH MpocTeiiiiye NOCTPOSHUS ¢ TOMOIIBIO ITUPKYIIS U
(14 u) MPSIMOYTOJILHUKOB. JIUHEHKH.
N3MepsATH IMHEHHBIC U YTJIOBBIC BETMUYNHBI TCOMETPUUYSCKUX U
IPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIa3» pa3Mepbl PEATbHBIX OOBCKTOB,
NMPOBOJIUTH IPyOYIO OIIEHKY UX Pa3MEPOB.
Pemiath 3amaun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEIUYHH
YTJIOB.
Pemathb 3a1aun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
dburyp.
IIpoBoauTh KIacCUPUKALUIO YTTIOB, BBIYMCAATH JTUHEHHBIC U
VIJIOBBIC BEIUYHMHBI, MPOBOJAUTH HECJI0KHbIE HEOOXOIUMBIC
JTIOKa3aTeNbHbBIE PACCYKIACHHUS.
3HAKOMUTBHCS C UICTOPHUEH pa3BUTHA reOMeTPHUH.
TpeyroabHuKH [TonsiTue O  paBHBIX TpEYroJbHUKaX M  IepBUYHBIC | Pacmo3HaBaTh mapbl pPaBHBIX TPEYrOJHHUKOB HAa TOTOBBIX
(22 ) MPEJICTaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) (urypax. Tpu |depTexkax (c ykazaHHEM MPHU3HAKOB) MPH HEOOXOIUMOCTU C

IpU3HAKa PaBEHCTBA TPEYTOJIbLHUKOB.
[Ipu3Haku  paBeHCTBA  NPSIMOYTOJBHBIX  TPEYTrOJIbHUKOB.
CBOICTBO MeIMaHbI PSMOYTOJIBHOTO TPEYTOJIbHHUKA.
PaBHOOEpEeHHBIE U pABHOCTOPOHHME TPEYroJdbHUKU. [Ipr3Haku
U CBOICTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

[TpoTuB Oonbliell CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJbIIUI

YT OJL

BHU3yaJIbHOW OTIOPOH.

BbiBoauTh  cneactBust  (PaBEHCTB  COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PAaBEHCTB TPEYTOJIbHUKOB.

®opMyIMpOBATH oTpeeNeHus: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MeAMaHbl TPEYroJibHUKA; CEPEMHHOIO MepHeHANKYIspa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
mpeyeonvHuxka. Hepasencmeo nomamnou.

[IpsIMOYTOJIBHBIN TPEYrONBHUK C yriioMm B 30°.
[IepBble MOHATHSA O JOKA3aTEIbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYroJbHUKA TNPH HEOOXOIMMOCTH C
OIIOPOi1 Ha aJITOPUTM IIpaBUJIA.

®@opmyaupoBaTh CBOWCTBA M TNPU3HAKA PABHOOEIPEHHOTO
TPEyroJIbHUKA.

CTpouThb 4epTeKH, pemaTh 3a1a4M C TOMOIIbI HAXOXKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensTs IIPU3HAKU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB B 3ajadax (C MCIOIb30BAaHUEM CMBICIOBOI
OIOpPBI: HABOJSAIIME BOMPOCH M/MIM QJIrOPUTMa Y4eOHBIX
JIEUCTBHI).

Hcnoab3oBate 1UGPOBBIE pecypchl AJdsl  HCCIAeJOBAHUSA
CBOWCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

IMapanienbHble [TapannensHele mpsMbele, uX cBoicTBa. Hakpect nexamue, | @OopMyJMpoBaTh MOHSITHE  MapajUIEIbHBIX  NPSAMBIX,
npsAiMble, CyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHUE YIJIbI (0Opa30BaHHBIE IIPU | HAXOAUTH IPAKTHUECKUE TPUMEPHI.
yIJ10B HepeceyeHH MapauieNbHbIX MPSAMBIX CEKYILEH ). M3y4yaThb cBoiicTBa yrioB, 0Opa30BaHHBIX MpPU MEPECEUEHUU
TPeyroJibHUKa [lpu3Hak mapaJIeNpHOCTH  HPSMBIX  4Y€pe3  PaBEHCTBO |[1apaUIEbHBIX IPSAMBIX CEKYyILEH
(14 9) PacCTOSTHUM OT TOYEK OJHOM MPAMOM O BTOPOH NPSAMOM. IIposoauTs nao0ka3arenbcTBa. POpPMYJIHMpPOBATHL Teopemy
CyMMa yriioB TpEYroiabHUKA U MHOTOYTOJIbHUKA. NapajyIeIbBHOCTH  JIByX IPSAMBIX C  IIOMOLIBIO  YIJIOB,
BHeninue yriel TpeyrojabHUKa 00pa30BaHHBIX MPU TEPECEYEHUH OTUX NPAMBIX TpPETheH
IPSAMOM.
BbIyuciasiTh CyMMy yIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
Haxonuth uucinoBble W OyKBEHHbIE 3HA4YEHHUS YIJIOB B
reOMETPUUYECKUX 3a7jadaX C UCIIOIB30BAaHUEM TEOPEM O CyMMeE
YIJIOB TPEYroJdbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCH C HCTOPUEH PA3BUTHA TEOMETPHH.
OxpyKHOCTH OKpy»XHOCTb, XOpbI U TUAMETPHI, UX cBoWcTBa. KacatenbHas k| @opMyJIMpoOBaThL  ONpedeJeHUsl.  OKPYXHOCTH,  XOpPJIbI,
H KpYT. OKpykHOCTU. OKpYy>KHOCTb, BIMCaHHass B Yroi. [lowamue o|nuamerpa M KacaTeNbHOW K OKpyxHocTu. M3ydarh wux
I'eomerpuueckue |/ 'MT, npumenenue 6 sadauax. buccekmpuca u cepeounnvlii|CBOMCTBA, TPU3HAKH, CTPOUTDH YEPTEKH.
MOCTPOCHHA nepneHouKyap KaKk 2eomempuieckue Mecma mouex. HccaenoBarp, B TOM 4HCIIE HCNOB3YS HHU(POBLIE peCypChl:
(14 ) OKpyXHOCTb, OINMCAaHHAs OKOJO TPEYrojibHUKA. BrimcaHHas B | OKPYKHOCTb, BIIMCAHHYIO B yroll; LEHTP OKpPYKHOCTH,
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TPEYTrOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu na nocmpoerue.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KaCaTEIbHBIX
Hcnonvzoeamv memoo ['MT onn doxazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yello8 MPeY2ONbHUKA U CepeOUHHbIX
NEepneHOUKyIApo8 K CMOPOHAM MPEY2ONbHUKA C HOMOUBIO
I'MT.

OBiageBartb NOHATHSIMH  BIMCAHHOM M ONMCAHHOM
OKPYXHOCTEH  TpEYroJbHUKA, HAXOAUTh ILEHTPHl 3TUX
OKPYKHOCTEH C OIIOPOX Ha aIrOPUTM IIPABUIIA.

Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yIjia, PaBHOIO
JTAHHOMY; CEpEIMHHOI0 NEPIEHAMUKYJSApa JAHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4epe3  JAaHHYI  TOYKY U
NEPIEeHIUKYJIAPHON TaHHOW MpsIMON; OMCCEKTPUCHI JAHHOIO
yrja; TPEyroJbHUKOB [0 pPa3jJu4yHbIM 3JE€MEHTaM Ipu
HEO0OXOIMMOCTH C HaIlpaBJIAIOIIEH TOMOIIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPHH.

IHoBTOpEHME,
00001IEHNE
3HAHUH

(49)

[ToBTOpenue u 0000IIEHNE OCHOBHBIX IMOHATHH W METOIOB
Kypca 7 Kiacca.

PemaTthb 3agaun Ha IMOBTOPCHHUEC, HIINIIOCTPHUPYIOMIUC CBA3U
MCKAY pa3JIMYHBIMHA YaCTAMH KypcCa.

8 kuacc (He MeHee 68 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciio
4acoB)

OcHoBHOE coepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIHUXCS

YeTbIpEéXyroJbHUK
"

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE Cilydau
nux

napajuieJIorpaMMoB  (NMPSAMOYTOJIBHUK, poMO, KBajapar),

MN300paxkaTh U HAXOAUTH HA YEPTEXKAX YETHIPEXYTOIbHUKH
Pa3HBIX BUJOB U UX JJIEMEHTHI.
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(12 9)

npu3HaKku 1 cBoiictBa. Tpanenus. PaBHOOOKast U IpsAMOYTOJIbHAS
TpAaIeLHnH.
Yoeoenue meouanvi. Llenmpanvnas cummempus

®opmyIupoBaTh omnpeseJieHUsI: napasuienorpamma,
NpsSMOYTOJIbHUKA, poMOa, KBajpara, Tparenuy, paBHOOOKON
Tpanenuy, IpsSMOYTroJIbHON TPareIHH.

Hcnoab30BaTh NPH  pelleHHH NpocTeux  3aaaq
NPU3HAKH U CBOMCTBA: MapajiesiorpaMMa, MpsiMOYroJIbHUKA,
pomba, KBaapara, Tpamelud, paBHOOOKOH Tpamenuw,
IPSMOYTOJIBHOM Tpanenuy.

I[IpuMeHATH MeTOA YIBOCHUS MEIHaHBl TPEYrOJBHUKA C
OIIOpOH Ha aJITOPUTM IIPaBHJIA.

Hcnonb3oBaTs 1UQPOBBIE PECypchl JUIS  HCCIEIOBAHUS
CBOWCTB M3y4aeMbIX QUTYp.

3HaKOMUTbBCA C UCTOPHEN Pa3BUTHA IreOMeTPHM.

Teopema PaJieca
U Teopema o
NPONOPUHOHATbH
bIX OTpe3Kax,
1no/100HbIE
TPEYTroJbHUKH
(15 4)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpamnenus, e€ cpeaHsist TUHUS.
Ilponopyuonanvnvie  ompesku, nNOCMpoOeHUe  YemeEPMoco
NPONOPYUOHANLHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHbie  mpeyeonbHUKU. Tpu  npusnaxa
mpeyeonvhukos. IIpakTnyeckoe NpruMeHEHHE.

nooobus

IIpoBoaMTH MOCTPOEHHS C OMOLIBIO HUPKYJIA U JINHEUKH C
ucnoap3oBaHue  teopembl  dameca U TeopeMbl O
IIPONOPLUMOHAIBHBIX ~ OTpPEe3KaX, CTPOMTh  YETBEPTHIU
IIPONOPLUOHANIBHBIM OTPE30K C ONOpPOH Ha 3PUTENBHYIO
HaIJISIIHOCTb.

Haxoauth 10700HbIE TPEYTOJIBHUKY HA TOTOBBIX YepTexkax
yKa3aHHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOJN00US MpH
HEOOXOMMOCTH C BU3YyaJIbHOU OMOPOH.

Pemats 3agaum Ha NOJOOHBIE TPEYTOJBHUKH C MOMOIIBIO
CaMOCTOSITENIBHOTO ITOCTPOCHUSI YEPTEKEW M HAXOKICHUS
MOJOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOOUMOCTH  C
HaITpaBJIAOIIEH TOMOIIIBIO.

IIpoBoauTh 10Ka3aTEJBCTBA C MCIIOJb30BAaHUEM IPU3HAKOB
000U HECIIOKHBIX T'€OMETPHUYECKUX 3ajjad ¢ OMOopod Ha
aJITOPUTM y4eOHBIX JIeHCTBHMA.

IIpumeHsiTh  TOJIydeHHblE  3HAHMS  [PU  PEIICHUU
F€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4 IPU HEOOXOIMMOCTH
C HAIIPABJIAIOLIEN TOMOIIBIO.

3HAKOMHTBCS ¢ MCTOPUEH Pa3BUTHS FEOMETPUH.
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ILnomann.
Haxo:xnenue
nmjaomaaen
TPeyroJibHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaan
noo00HbIX (uryp
(14 v)

[TonsiTrie 06 00IIEH TEeOpUU TUTOIIAIH.

®dopMynbl IS IUIONIAA  TPEYrOJbHHUKA, MapajuiesiorpaMMa.
OmHoweHue niowaoei mpeyeorbHUK08 ¢ 0OWUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeti cnodicnvlx ¢hueyp uepes pazduenue Ha
yacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha kineTyaToit Oymare.

[Tnomanu momo6ubIx Guryp. Beraucnenue miomanei. 3agadu ¢
MPAKTUYECKUM COfepX)aHueM. Pewenue 3adau ¢ nomowbio
Memooa 6CnoMo2amesibHouU Niouaou.

OBjajeBaTh NEPBUYHBIMH MPeEACTABJIEHUSAMH 00 oOmIeH

Teopun Iwomanu (Mepsl), (opMyJAMPOBaTH CBOWCTBA
IUTOIIA !, BBICHATD UX HATJISAHBIA CMBICI.

[TpumensaTs  ¢opMmynbl  IUIOMIAAM  HapajlIesIorpaMMa,
TPEyroJbHUKA, Tpamemud C OHOpOil Ha CIPAaBOYHYIO
UH(OPMALIHIO.

I[IpumeHsTH bopmybl TUTOIIATH BBIITYKJIOTO

YETBIPEXYTOJbHUKA YEPEe3 AUAarOHaIu U YroJl MEKIy HUMU C
OTIOPOY Ha CIPABOYHYIO WH(OPMAIIHIO.

Haxoauth 1uomaan ¢uryp, n300pakEHHBIX Ha KJIETYATOU
Oymare, HCII0JIb30BaTh Pa30MEHUE HA YAaCTH U JTOCTPOEHHUE.
Pa30ouparh npuMepsl UCIOIb30BaHUSA BCIIOMOTaTEIbHON
IJIOIIAIH ISl pELIEHUSI TEOMETPUYECKUX 3a/1a4.

Haxonute miomanu mnoaoOHbIX ¢uryp ¢ omnopod Ha
CIPaBOYHYIO HH(OPMALIHIO.

BoruncasTe 1011 pa3inuHbIX MHOTOYTOJIBHBIX QUTYP.
Pemate 3a1a4u Ha IUIOIA(b C IPAKTUYECKUM COACPKAHUEM
II0CJIE COBMECTHOT'O aHAIN3A.

Teopema
Iudgaropa u
HayYyaja
TPHTOHOMETPHUH
(10 v)

Teopema Ilucdaropa, e€ noka3zaTenbCTBO M NPHUMEHEHHE.
Ob6parnas Teopema [Iudaropa.

OmnpeneneHne TPUTOHOMETPUUYECKUX (QYHKIMH OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOWICHHSI B MPSIMOYTOJIbHOM
TpeyronbHuKe. OCHOBHOE TPUTOHOMETPUUIECKOE TOXKIECTBO.
CooTHOLIEHNUsT ~ MEXAY CTOpOHAMH B NPSMOYTOJIBHBIX
TpeyroipHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

®opmynupoBath Teopemy lludaropa, mcmoab3zoBatrhb €€ B
MPAKTUYCCKUX BBIYUCIICHUAX.

Bnaners NOHATUSIMHU TPUTOHOMETPUUYECKUX (PYHKLIHUN OCTPOTO
yriia, IpOBepATh UX KOPPEKTHOCTD.

BbiBOOIMTL  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYIOJbHUKE C ONOPOH Ha CIPaBOYHYIO
MH(pOpPMAaLIHIO.

HccnenoBarh  COOTHOLIEHMS  MEXIy  CTOPOHAaMH B

IPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Ucnoab3oBary  Qopmynsl npuBeAeHHs U
TPUTOHOMETPUYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MeXJy TPUTOHOMETPUYECKUMHU (QYHKIMIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C OMNOpPOM Ha CIPaBOYHYIO

OCHOBHO€
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UH(OPMALIHIO.

IIpuMeHATH MOJIydyeHHbIE 3HAHMS U YMEHUS IPU PELICHUU
NPaKTUYECKUX 3a7ad (MpH HEOOXOJUMOCTH C OINOpOi Ha
JITOPUTM IIpaBUIIA).

3HAKOMUTBLCS C MCTOPHUEI Pa3BUTUSI TEOMETPUH.

Yrabl B BrincanHble U IEHTpaIbHBIE YIUIBI, YIOJ MEXKIAY KacareabHOU U | DopMy/IHpPOBATh OCHOBHBIC OIPEAETCHUS, CBSI3aHHBIE C

OKPY’KHOCTH. XOPJAOH. yrjlaMd B KpyTe (BIIUCAHHBIN yToJI, HEHTPAIbHBINA yroI).

Bunucannbie VYTIIbl MEXY XOpIaMH U CEKYILIUMH. HaxoauTh BnMcCaHHBIE YIJiibl, OMUPAIOIIMECST HA OAHY YTy,

U ONHMCAHHbIE Brnucannbie u onucaHHbIe YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,

YeThbIPeXyroJbHUK |cBoiicTBa. IIpuMeHeHuMe STUX CBOWCTB MpU  PEUICHUH |TEOPEMBI O BIIMCAHHOM YETHIPEXYTOJbHUKE, TEOPEMBI O

U. reOMETPUUYECKHX 3a/1a4. LHEHTPAIBHOM yIe TpH HEOOXOAMMOCTH C BHU3YaJIbHOM

KacareiabHbie B3aumHoe pacnionokeHue ByX ~OKpyxkHocTeud. Kacanue | onopoiu.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBathb, B TOM YHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U ONKMCAHHBIC YETHIPEXYTOJIbHUKHY, BHIBOAUTD UX

OKPY KHOCTeM CBOICTBa U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 ) Hcnoab3oBaTh 3TH CBOMCTBA M MNPU3HAKKA IPU PELICHUU
3az1ay.

IHoBTOpEHME, [ToBTOpEeHNE OCHOBHBIX TOHITHH M METOMOB KypcoB 7 u 8 |Pemarsh 3agaum Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U

00o0menune KJIaccOB, 0000IIeHNE 3HAaHUH. MEXY Pa3IuYHbIMU YaCTSAMHU Kypca.

3HAHUM

(4 4)

9 knacc (He MeHee 68 u)

HazBanue
pasaena (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coaep:kaHue

OcHOBHbIE BUbI 1€ATEJILHOCTH 00y4aI0IIUXCH
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Tpuronomerpusi. | OnpeneneHue TpUroHomeTpudeckux ¢GyHKui yrios or 0° 10| @opMmy/jupoBaTh  onpejaejeHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc OpAMOro u Tymoro yria. Teopema|(yHKUIUN TYNbIX U MNPSAMBIX YIJIOB C BHU3YyaJbHOW OMOPOMA.
KOCHHYCOB 1 kocuHycoB. (OOoOménHas) Teopema cuHYCOB (¢ paamycoM|DopMylnpoBaTh TE€OpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). Haxox1eHue JUIMH CTOPOH W BEJIMYHH | PAJUYCOM OIHMCAaHHON OKPYKHOCTH).
Pemenne YIJI0B TPEYrOJIbHUKOB. Pemiath TpeyroipHUKH C OMOPOHl Ha AJITOPUTM Y4YEOHBIX
TPeyrojbLHUKOB ®opmyna MmIomaal TPeyrojbHUKa 4epe3 JBe CTOPOHBI U YroJi | IeHCTBUH.
(16 4) Mexay Humu. @opmyrna miomany 4eTblpEXyrojipHUKa uepes ero | Pemate  mpakTuyeckue  3aJauyM, CBoOAsiIMec K
JUAroHaJIN U yroJl MEX]ly HUMHU. HAXO0KIEHUIO PAa3TUYHBIX 3JIeMEHTOB TPeyroJbHUKA.
[IpakTHyeckoe MpuMeHEHHE JOKa3aHHBIX TEOPEM.
IIpeoopaszoBanme |[lonamue o  npeobpazosanuu  noOoOUs. OcBauBatp NOHSITHE npeoOpa3oBaHus no100ous.
noaoousi. CoomeemcmeenHbie siemenmvl NHOOOOHBIX huyp. HceaenoBaTh OTHOIICHUE JTMHEWHBIX JIEMEHTOB (UTYp TPHU
MeTtpuueckue Teopema o0 npoussedeHuu ompe3ko8 Xxopo, meopema o |npeodpazoBaHuu noxodus. Haxogurs npumepsl moaodus B
COOTHOLIEHUS B npou3BeO0eHuU Ompe3Ko8 CeKyuux, meopema o0 Keéaopame|OKpYyKarolleh NeHCTBUTEIbHOCTH.
OKPYKHOCTH kacamenvHol. IIpumenenue 6 peuenuu ceomempuieckux 3aday. | Boleooums mempuueckue coomuoulerus mexncoy ompeskamu
(10 v) X0pO, CeKyWux u KacameabHulX ¢ UCHONb308AHUEM BNUCAHHBIX
Veno8 u NOOOOHbIX MPey20JIbHUKOB.
Pewams ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCTIOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl OmnpeneneHne BEKTOPOB, CIOKEHUE M PA3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOPHl KaK HaMpaBlIEHHBIE OTPE3KH,
(12 ) YMHOXEHHE BEKTOpa Ha YUCIIO. HCCIICI0BATH TFE€OMETPUYECKHUI (nmepemerexue) u

DU3NYECKU U TEOMETPUUECKUM CMBICII BEKTOPOB.
Paznoxxenue BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatsl BekTopa.

CkansipHOoe NpPOU3BEIAEHUE BEKTOPOB, €r0 MPUMEHEHHE IS
HaXO0XJAEHUS JIJTMH U YTJIOB.

Pemenue 3aga4 ¢ mOMOIIBIO BEKTOPOB.

[IprMeHeHre BEKTOPOB [JI PEIICHUS 3aJa4 KUHEMATUKUA U
MEXaHHUKHU.

busznueckuil  (cuia) CMBICIBI
BOIIPOCHBIN IJIaH.

3HaTh ompeaeNeHMss CYMMBI U PAa3sHOCTH BEKTODPOB,
YMHOKEHHS BEKTOpa Ha 4YUCIIO, HCC/Ie0BATh
reOMeTpUYECKUN U PU3NYECKUI CMBICIIBI 3TUX ONEpaLnid.
Pemiate reomerpuueckue 3ajadyd  C  MCIHOJIB30BAaHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnoab3oBarh  CKaIspHOE  NPOU3BEACHHE  BEKTOPOB,
BBIBOJMTb €0 OCHOBHBIE CBOMCTBA.

BpruucasaTs CyMMy, pa3sHOCTh M CKaJSIPHOE NPOU3BEICHHE

BEKTOPOB C OIIOPOM Ha
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BEKTOPOB B KOOPIMHATAX.
IIpuMeHATH CKalXspHOE NMPOU3BENCHUE Ul HAXOXKICHUS
JUIMH U YIJIOB.

JexapToBbI JlekapTOBBI KOOPINHATHI TOYEK HA IUIOCKOCTH. OcBauBaTh NOHATHE IIPSIMOYIOJIbHON CUCTEMBI KOOPJMHAT,
KOOPAWUHATBI  Ha| VpasHnenue npsamou. YTIOBOW KOI(D(UIMEHT, TAHTEHC YIja |AE€KaPTOBBIX KOOPJUHAT TOUKH.
IJIOCKOCTH HaKJIOHA, TapaljiesIbHble U IepIEHAMKYIIIPHbIE IPSIMBIE. HccaenoBath ypaBHEHUE IPSIMOI U OKPY’KHOCTH € OIOPOIl Ha
(9 9) YpaBHeHHE OKpYKHOCTH. HaxoIeHue KOOpJAMHAT TOYEK | BOIPOCHBIM ILJIaH.
nepeceyeHust OKpY>KHOCTHU U MPSIMOH. HaxonuTh LeHTp U paanyc OKpY>KHOCTH 110 €€ ypaBHEHUIO.
Metoa KOOpAMHAT IIPU PELIEHUH T€OMETPUYECKHX 3a/1a4. PemaTth 3aga4m Ha HAXOXKIEHUE TOYEK [IEPECEUEHUS NPSMBIX
Hcnonb30BaHue MeToja KOOPAUHAT B IPAKTUYECKUX 3a/1auax U OKPYKHOCTEH C MOMOIIbIO METO1a KOOPAMHAT.
Hcnoab30BaTh CBOWCTBa yriioBoro koddduimenta mpsmoun
IpU pPELICHUH 3aJay, s ONPEICNICHUS PaclOIOXKEHUS
MPSMOM.
IIpuMeHATh KOOPIUHATHI NPH PELIEHUU I'€OMETPUUYECKUX U
NPAaKTUYECKUX 3ajiady, JUIsl IOCTPOEHHsS] MaTeMaTH4YEeCKHUX
MoJieIel pealibHbIX 3aa4 («MEeTOJl KOOPAUHATY).
IHoab3oBaTbest A7 TOCTPOGHHUS U MCCIEIOBAHUM
U(GPOBBIMU pECYpCaMHu.
3HAKOMHTBCS € HCTOPHEH Pa3BUTUS TEOMETPUN
IIpaBuiabHbIE [IpaBuiibHbIE MHOTOYTOJIBHUKH, BBIYUCICHHE WX D3JIEMEHTOB. | DopMyJIHpPOBATH ornpezeneHne IPABUIIbHBIX
MHOIOYIrOJbHUKH. (Yucio m W UIMHA OKpYKHOCTU. JUIMHA Iyru OKPYXKHOCTH.|MHOTOYrOJbHHUKOB, HAXOAHMTh MX JJIEMEHTHI.
Jauna Panuannas mepa yria. ITosb30BaTBLCSI MOHATHEM JUIMHBI OKPYKHOCTH, BBEEHHBIM C

OKPYKHOCTH U
IUI0IIAIb KPYyra.
Boruucienue
nJioiajei

8w

[Tnomanp kpyra M €ro 3JIEMEHTOB (CEKTOpa M CErMEHTa).
Boruncnenue miomanen Gpuryp, BKIIOYAIOIUX 3JIEMEHThI KpyTa.

MOMOUIbIO TPaBWJIbHBIX MHOTOYTOJIbHUKOB, OINpelesiTh
YHCIIO 7T, JUIMHY IyTU U paJlaHHYI0 MEpy yIJa o oopasiy.
IIpoBoauTh Mepexoa OT paJuaHHON MEpHI yria K rpajayCHOU
¥ Ha000pOT MO BU3YaJIbHOMU OIope.

OmnpeneasaTs MI01AL KPYTa.

BoiBoauTh opmyiibl (B rpaycHON U pafuaHHOW Mepe) s
JUTMH AYT, IUIONIAJ€d CEKTOPOB M CErMEHTOB C OMOPOM Ha
BOITPOCHBIN IJIaH.

Boruncasars miomanu (Guryp, BKIIOYAIOHNIMX SJIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OIIOpoii Ha CIpaBOYHYIO HH(POPMAIIHIO.
Haxoaurs 1uromany B 3a1a4ax peagbHON )KU3HU.

JBuzKkeHUSs Ionamue o 08udceHuU NIOCKOCMU. Pa3dupars  mpuMeppl,  WUIIOCTPUPYIOIIUE  MOHATHUS
TJIOCKOCTH Tapannenvnolii neperoc, nosopom u cummempus. Ocu u yenmpol | IBUKCHUS, IICHTPOB U OCEH CUMMETPHH.
(6 9) CUMMEmMPUU. @opMyaupoBaTh OIpPEICICHHs MapalIeIbHOTO MEpeHoca,
Ipocmetiuwiue npumeHneHus 6 peuieHuu 3a0ay. MOBOPOTa W OCEBOM CHMMETPUM C BH3YyaJbHOW OMOPOIA.
HaxoauTh HENoIBUKHbBIE TOYKHU IO 00pa3ILy.
HaxoauThb IIEHTPHI M OCH CUMMETPUH npocTeimux Guryp mo
oOpasiy.
Ilpumenamp napannenvuvili NEPeHoOC U CUMMEMPUO npu
peueHuuy 2eomempuiecKux 3a0a4 (pazoupamos npumepbl).
Hcnonwvzoseamp 01151 nocmpoenus u ucciedo8anull yu@pposvie
pecypcbl.
IMoBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOIOB KypcoB 7—9 |OmepupoBaTh MOHSTHAMHU: QHUrypa, TOYKa, IpsMasi, yroi,
00o0menue, KJIacCOB, 0000IIEHUE ¥ CHCTEMaTU3aIHsI 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBI M  pPaBHOCTOPOHHUI
cucrematusamusi | [Ipocreiimme reomerpudeckue (QUIYpBI W WX  CBOWCTBA. | TPEYrOJBHHKH, MPSIMOYTOJbHBIH TPEYrOJIBHUK, MeEIHUaHa,
IHARMIZ N3mMepeHue reoMeTpu4eCKUX BETUYMH. OMCCeKTprca W BBICOTA TPEYTONBHUKA, MHapalIellorpaMM,
(7 u) TpeyroabHHUKH. pPOMO, TIPSIMOYTOJIBHUK, KBAJpaT, TParenus; OKPYKHOCTb,

[TapannenbHbIe U NEPIEHAUKYIISIPHBIC TPSMBbIE.

OKpyXHOCTh U Kpyr. ['eoMeTpudeckrue MOCTPOCHHs. YTIbI B
OKPY’KHOCTM. BnmcanHele ¥ ONUCaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
IIpsAimas 1 OKpyKHOCTB.
YeTbIpEXYroJbHUKHY.
YETBIPEXYTOJIbHUKH.
Teopema [Tudaropa u Havana TpuroHoMeTpuu. Pemenue oOmmx
TPEYTrOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanms miockocth. Jpmwkenus. [logooue. CummeTpus.
[Tnomane. Berancnenue miomaaei. [Tnomaan nogoOHBIX GUTyp.
JlekapTOBBI KOOPIMHATHI HA TIIIOCKOCTH.

Bnucanzsie n OITMCAHHBIC

KacaTeJbHasl, paBeHCTBO M 1oaooue Guryp, TpeyroibHHUKOB;
NapajuleIbHOCTh M MEPHEHAUKYISIPHOCTh MPSIMBIX, YToOJl
MEXNY NpSAMBIMH, CHMMETPHS OTHOCUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PpAcCCTOSHUE, BEIMYMHA YyIia, IUIOMAb,
HIEPUMETP.

HUcnonv3oBate  (¢opmyabl: nepumerpa U IUIOIIALU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOIIAJU Kpyra,
00BEMa MPSMOYTOJILHOTO Mapasliesenunesa.

OnepupoBarb NOHATHAMM: IPSAMOYIOJbHas  CHUCTEMA
KOOpJMHAT, BEKTOp; MCHOJAb30BaTh JTH TMOHATHUS IS
MIpeJICTaBICHUs] JaHHBIX U PEIIeHUs 3ajad, B TOM YHCIe U3
JIPYTruX y4eOHBIX MPEAMETOB.

Pemath 3agaum Ha TOBTOPEHHE OCHOBHBIX MOHSTHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBSI3EM MEXKIY Pa3IMYHbIMU YacTAMHU Kypca.
BriOupars MeToa [J1s peleHus 3a/1a4u.
Penrartn 3agaun U3 noBceJHEBHOM KU3HU.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHUA)

7 kaacc (He meHee 34 1)

Ha3Banue
pa3neina (TemMbl)
(4MCJ10 YacoB)

OcHoBHOE€ cocpiKaHue

XapaKTepnchca JACATECJIBbHOCTH Oﬁy‘{alOHII/IXCH

IIpeacrasiienune
AAHHBIX
(79)

[IpenacraBnenne panHpiXx B Tabmunax. [lpaktudeckue
BBIUMCICHUS 10 TaOJM4YHBIM JaHHbIM. 3BiedeHue u
MHTepHpeTanus TaOin4HbIX JaHHbIX. [IpakTnueckas pabota
«Tabmauub.

I'paduueckoe mpeAcTaBiIeHHE [aHHBIX B BHUJAE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUYATHIX) AuarpamMm. UTeHne u nocTpoeHue
nuarpamm. [Ipumeps! neMorpaduyeckux auarpamm.
[IpakTuueckas padota «JlnarpaMmb».

OcBauBaTh Ha  0a30BOM  YpPOBHe  CIOCOOBI
IPEJCTaBICHNUS CTATUCTUYECKUX MJAHHBIX M YHCIOBBIX
MacCMBOB C IIOMOMIbIO TabaMIl M JuarpamMm ¢
UCIIOJIb30BAaHUEM  aKTYalbHbIX W  B&XHBIX JIAHHBIX
(nemorpaguyeckue JTaHHBIE, IIPOU3BOJICTBO
MPOMBINUIEHHON M CEIbCKOXO3SIMCTBEHHON MTPOMYKIINH,
0O0IIeCTBEHHbIE U IPUPOIHBIC SBICHUA).

HN3yuars meroabl paboThl C  TAaOMWMYHBIMU U
rpadM4ecKUMHU MPEICTABICHUSMH JAHHBIX C TTOMOIIBIO
HU(dpPOBBIX PECYpcOB B XOJl€ MpPaKTHUYECKHX paldoT (c
HalpaBJIAOLIEH TOMOIIBIO).
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OnucareabHas
CTATHCTHKA

(8 1)

Yucnoseie Habopbl. CpenHee apuMeTniecKoe.

Menuana 4uciioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[IpakTuueckas padora «CpeaHue 3HAYCHUS».

HauGonbiiee 1 HauMeHbIIIee 3HAUESHUST YHCIIOBOT0 Ha0opa.
Pa3max.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHS. YUCIOBOH
HaOop, Mepa IEHTPAIbHOW TEHACHIMHU (Mepa IIEHTpa), B
TOM YHCJIE CpefHee apu(METHUECKOe, METHaHA.
OnucpiBaTh CTAaTUCTUYECKHWE JAaHHBIE C IOMOIIBIO
cpeaHero apupMeTHYecKoro U MeAuanbl. Pemars 3agaun
(c WCTONB30BaHUEM 3PUTEIHLHOM HATJISATHOCTH W/WIH
BepOAIBHON OTIOPHI)

H3yuaTs cBolicTBa CpeqHHX, B TOM YHCIE C ITOMOIIBIO
U(POBBIX PECYpCOB, B XOJI¢ MPAKTHYECKHX paboT, (c
HaIpPaBJISAOLIEH TOMOIIIBIO).

OcBauBaTph Ha 6a30BOM YPOBHe NOHATHUSA: HauboJbIIEE
Y HauMEHbIIIee 3HAYCHUS YMCIIOBOTO MAaCCHBA, pa3Max.
Pemats 3agaun Ha BHIOOp crioco0a OMKMCaHUs TaHHBIX B
COOTBETCTBUM C MPHPOJOW  JAaHHBIX H  LEJISIMHU
MCCIICIOBAaHMS C HAIIPABIISIONIECH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh

(6 )

Cryuatinas uzmenuusocms (npumepul). Yacmoma snaueHuti 6
maccuse dannwvix. I pynnuposxa. I'ucmoepammul.
Ipakmuueckasn paboma « Ciyuainas usmeH4Uu80Cmb).

Oceéaueamv noHaAmMuUA. YACMOMA 3HAYEHUU 6 MACCUBe
OQHHBIX, 2DYINUPOBKA OAHHBIX, 2UCTNOSPAMMA.

Cmpoumsb cucmozpammul no oopasyy

Oceausams cpaguueckue npeocmasienus pasuvix U008
CVYAUHOU UBMEHYUBOCU, 8 MOM HUCTe C HOMOUbIO
yughposwix pecypcos, 8 xo0e npaKmuyeckou pabomeoi.

BBenenue B
TeopuIo rpagos
(4 9)

I'pagh, eepwuna, peopo. Ilpedcmasnenue 3a0auvu ¢ NOMOWbIO
epagha. Cmenenv (sanenmuocms) eepuunvl. Hucno pédep u
cymmapuas cmeneHs gepuiun. Llenv u yuxn. Ilymo 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. Oo6x00 epagha (dtinepos
nyms). I[Ipedcmaenenue 06 opuenmuposanuvix 2pagax.

Oceausamv nonamusa. cpag, éepwuna zpagha, pedopo
epaga, cmeneHs (8a1eHMHOCIb BEPUIUHDBL), YENb U YUKIL.
Oceausamv nonamusn:. nyms 8 epage, 3i1epos nyms,
00x00 epacgha, opueHmuposauHwlil cpag.

Oobcyyncoamv peuienue 3a0auu Ha NOUCK  CYMMbl
cmeneHell gepuiun 2paga, Ha nouck obxoda epaga, Ha
noucKk — nymeil 8  OpPUEHMUPOBAHHBIX  2pagax ¢
Hanpasisoueti NOMOWbIHO.

Ocsausams cnocodvl npedcmasieHus 3a0ay u3 Kypca
aneebpul, eeomempuu, meopuu 8epPoImMHOCMel, Opyeux
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npeomemos ¢ nomowplo 2pagpos  (kapmol, Ccxembl,
aneKkmpuiecKkue yenu, QyHKYUOHAIbHbIe COOMEEMCMaELsL)
HA npumMepax.

BepositHOCTB M

Cryuaunsiii onolm u ciyyaiHoe coovimue. Beposmuocmo u

Oceaueamv nOHAMUA. CIYUAUHBII ONLIM U CIYYAUHOE

4yacToTra yacmoma coovimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAn08epoamuoe U NPAKmuiecku 00CmosepHoe

CJIYy4YaiHOr o 00cmosepHbIx cobbimutl 8 npupoode u 6 obwecmee. Monema u | cobvimue.

co0bITHS USpaIbHAas KOCMb 8 Meopull 6epOMHOCMEL. H3yuamo 3nauuUMOCMb  MANOBEPOAMHBIX  COOLIMUL 6

(4 9) Ipakmuueckas paboma « Hacmoma vinadenus opiay. npupooe u obwecmee Ha BAJNCHLIX nNpumepax (asapu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaia OAHHsIX).
H3yuams ponv Kiaccuueckux 8eposmHOCMHbBIX Mooenell
(MOHema, uepanvbHas KOCMb) 6 Mmeopuu 8eposMHOCMEL.
Habénwoame u uzyuame uacmomy cobwbimutl 8 NPoCmMulx
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbI0 YUPposwix
Pecypcos, 8 xo0e npaKmu4eckot pabomel.

O600menue, [IpencraBnennie  ganHbiX.  OmnucarenpHas — craTUCTHKA. | [IOBTOPATH W3y4eHHOE U BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTB City4aitHOTO COOBITHSI. 3HAHUU.

(5 9) Pemats 3aga4u Ha IpEICTaBICHNE U OTIMCAHUE TAHHBIX C

MOMOIIBI0 M3YYEHHBIX XapaKTEPUCTHUK C HAIPaBIISIONICH
MTOMOIIIBIO.

Ob6cyxaarn npuMepbl CITy4alHBIX COOBITHH,
MaJIOBCPOATHBIX U MPAKTUYCCKU JOCTOBCPHBIX CﬂyqaﬁHBIX
COOBITHI, UX POJIU B IPUPOJE U )KU3HHU UEIOBEKA

8 kiacc (He meHee 34 4)

Ha3Baunmue
pasaesa (Tembl)

OcHoBHOe cofepsKaHue

XapaKkTepucTHKA AeATeJIbHOCTH 00y4al0LINXCs
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(4HCy10 YacoB)

IloBTOpPEHME
Kypca 7 kjiacca
(4 4)

IIpencraBnenne  maHHbIX.  OmnucarenbHass — CTaTHCTHUKA.
CrnydaiiHast u'3MeHYUBOCTh. CpeTHre YUCIOBOTO Habopa.
Canyyaiinble coOpiTus. BepositHocTH u yactoThl. Kitaccuueckue
MOJIETI TEOPUU BEPOSITHOCTEH: MOHETA U UTPAJIbHAS KOCTb.

IloBTOPATH U3YYEHHOE U BBICTPAMBATHL CHUCTEMY
3HAHUIL.
Pemate 3agaum (o BH3yaJbHOIl omope) Ha

IPEICTaBICHUE U ONHCAHHWE JAHHBIX C
U3YYEHHBIX XapaKTEPUCTHK.

Pemate 3agaum (Mo BH3yaJbHOH omope) Ha
IIPEICTaBICHUE TPYIIIMPOBAHHBIX JAHHBIX M OIHCAaHUE
CIIy4aliHOM U3MEHYUBOCTH.

Pemate 3agaym  (mo BH3yaJbHOl  omope) Ha
OIIpeJIeJIEHUE YacTOThI CIy4alHbIX COOBITHI, 00CYKICHHUE
OPUMEPOB CIIy4allHbIX COOBITHI, MaJOBEpOSTHBIX U
IPaKTUYECKHU JOCTOBEPHBIX CIIy4alHBIX COOBITHIH, UX POIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

IIOMOIIIBIO

OnucarejbHast Ompxnonenus. [ucnepcus uucnoeozo naoopa. Cmanoapmnoe | Oceaueamov NOHAMUA: OUCNEPCUs U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHEeHUe YUci068020 Habopa. [{uazpammel pacceusanus. OMKIOHEHUe, UCHOIb308AMb MU XAPAKMEPUCTIUKU 05
PacceuBanue ONUCaHUs pacceusanusi OGHHbIX.
JAHHBIX Yuacmeosamv 6  obcyicoenuu - cunomeszvr 00
(4 9) OMCymcmeuu Ui HATUYUU  CEA3U N0  OUASPAMMAM
pacceusanus.
Cmpoums Ouazpammvl pacceusamusi no UMeWUMCs
OaHHbIM, 8 MOM YUCTe C NOMOWbI0 KOMNbiomepa (nocie
COBMECMHO20 AHAU3A).
MHo:kecTBa MHoXxecTBO, moaMHOXKecTBO. Omnepanuu HaJa MHOXecTBamu: | OcBamBaTh MOHATHSI: MHOXKECTBO, DJIEMEHT MHOXKECTBA,
(4 9) oObeTUHEHNE,  TepecedeHne,  jpomonHeHue.  CBOHCTBA | MOJMHOXECTBO.
oreparuit HaJI MHO>KECTBaMHU: NEPEMECTUTENIBHOE, | BBINMOJHATH onepamnuu HaJI MHOKECTBAMH:
coueTaTeIbHOE, pacClpeIeIUTeILHOE, BKIFOUCHHUS. o0beMHeHne, TIepeceueHne, JOToHeHne (TI0 00pasIy).
I'paduueckoe npeacTaBIeHIEe MHOXKECTB. Hcnoab3oBathb CBOWCTBA: MEePEeMECTUTENHHOE,
COYeTaTeNIbHOe, pPAacCHpeleNUTeNIbHOe, BKIIOYCHUS (C

WCIIO0b30BAHUEM BU3YaIIbHOM OMOPBHI).
Hcnonb3oBath rpaduueckoe mnpeacraBieHHE MHOXKECTB
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IIpY ONMCAHUU PEAIbHBIX IPOLIECCOB U SBICHUM, NpHU
pEeIIeHnH 3a/1a4 U3 APYTruX Y4eOHBIX MPEIMETOB U KypCOB
(c uCnOJIB30BaHNEM BU3YaJIbHOMN OIOPBHI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS

(6 1)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHS.
bnaronpustcTByromue 3eMeHTapHble coobITus. BeposTHoCTH
coObITHH. ONbITBI C PaBHOBO3MOXXHBIMU 3JI€MEHTapHBIMU
coObITHsIMH. CiTydaifHbIN BBIOOD.

IIpakTryeckas padora «OnbITh C PABHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUSIMI.

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
JJIEMEHTApHOE COObITHE, CilydailHOe COOBITHE Kak
COBOKYIHOCTb  OJIarONpHUSATCTBYIOIUX  JIEMEHTAPHbBIX
COOBITHI, PABHOBO3MOXHBIE JJIEMEHTAPHBIE COOBITHSI.
Pemiath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSAM 3JIEMEHTAPHBIX COOBITHH CIy4aiiHOTrO
onbITa (C MCHOJIb30BAHUEM 3PUTEIBHOM HAIJISIIHOCTH
1/uii BepOaIbHOM OIIOPHI).

Pemath 3aga4m Ha BBIYUCIIEHUE BEPOSITHOCTEN COOBITHIM
B ONbITAX C pPaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCJE C HOMOILIBIO KOMIbIOTEepa (C
UCMOJIb30BAHUEM  3PUTEIbHOM  HArSIAHOCTH  W/WIIH
BepOaJIbHON OMOPHI).

IIpoBoanTh M M3y4YaTh ONBITHI C PAaBHOBO3MOKHBIMU
AIIEMEHTapHBIMU COOBITUAMHU (C MCIIOIb30BAaHUEM MOHET,
UTPATbHBIX KOCTei, JIPYTUX Mojieneil)
B XO/€ MpPaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOW OIOPHI).

Beenenue
TeopuIo rpagos
(4 9)

B

Hepeso. Ceoiicmea  Oepega:  eOUHCMBEHHOCMb — NYMU,
cywecmeosanue GUCAYell BepUIUNbl, CEA3b MeNCO) HUCTIOM
gepuiun u yuciom péoep. Ilpasuno ymodcerus.

Oceausamv nonamun. oOepego Kak 2cpag) 0e3 yuxua,
sucauas eepuwiuna (1ucm), 6emeb depesa, nNymov 8 depese,
ouamemp oOepesa.

H3yuams ceolicmea Oepesa: cywecmeosanue ucsauell
BEPUIUHBI,  €OUHCMBEHHOCMb  NYMU  MedHcO0y  08YMs
BEPUUUHAMU, CB5A3b MeJCOY HUCTIOM GEPUIUH U HUCTIOM
pébep.

Yuacmeoeamo 6 06cyscoenuu pewwenus 3a0auu na nouck
U nepeuucienue nymei 6 oepese, OnpedeieHue Yucia
sepuiun unu péoep 8 depege, 00x00 OUHAPHO2O Oepesda, 8
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MOM Yucie C npuUMeRerHuem npaeuild YMHONCEHUA.

Cayuaiinble
co0bITUS

(8 1)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmyna crodxcenus eposmuocmet. Ilpasuno
VMHOJMCEHUsT  8epossmHoCcmell.  YclosHas — 8eposmHOCHb.
Heszasucumvle  coovimus.  [Ipeocmaeénenue  cayuaiHoco
9KCnepumMeHma 6 gude oepesd.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
coovimus, onepayuu Hao coovimusimu, 00veOuHeHue u
nepeceuenue coovimuil, ouazpamma Jdinepa (Jirepa—
Benna), coemecmuvie u Hecoemecmuvle coobimusl.
H3yuams meopemvt 0 6eposimHocmu 00beOUHeHUs. 08YX
coovimuil ((hopmyvl CLOIHCEHUS BePOAMHOCMEL).
Yuacmeoeamw 6 oocyrscoenuu pewienusa 3a0auu, 6 mom
yucie mekcmogule 3a0ayu Ha onpeoeieHue 8eposmHocmell
00veOuHeHUss U nepeceyeHuss COObIMuUl ¢ NOMOWBIO
yucnoeol  mpamot, ouazpamm  Jinepa,  opmynsl
CILOJHCEHUS 8EPOSAMHOCTEN.

Ocsaueamp NOHAMUA' npaguio VMHOIHCEHUS
8eposimHocmell, YCI08HAsL 8ePOSMHOCMb, He3a8UCUMbIe
cobbimusl 0epeso CyYalHo20 onvima.
H3yyams  ceoiicmea  (onpeoenenus)
cobbimuil.

Yuacmeoseamv 6 oécyyicoenuu pewenus 3adauu na
onpeoeneHue U UCNONIb308AHUE HE3ABUCUMBLX COOLIMULL.
Yuacmeoseamv 6 oécyycoenuu pewenus 3adauu na
NOUCK B8epOsIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIb308AHUEM Oepesa CYHAIHO20 ONbIMA.

He3a6UCUMbIX

0O000menue,
KOHTPOJIb
(49)

[IpencraBnenne ganHbx. OnucarenbHas cTaTucTuka. ['padsl.
BepositHoCTh CIIy4aitHOTO COOBITHA. DJIeMEHTHI
KOMOHWHATOPHKH.

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.

PemaTh 3a1a4u Ha NpeCTaBICHUE U ONIMCAHUE TAHHBIX C
MOMOILBIO M3YyYEHHBIX XapaKTEPUCTHK (c
WCIIOTH30BaHUEM BU3YaJIbHOU OTIOPHI).

Yuacmeoeamv 6 oo6cyrycoenuu pewenuna 3agaum C
MpUMEHEeHHEM TpadoB.

Pemiate 3agauMm  Ha  HAaXOXJIEHHE  BEPOSTHOCTH
CIIy4allHOTO COOBITHSI TIO BEPOSITHOCTSM DJIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMUA COOBITUSMH (C BU3YaJIbHON OTIOPOHA).
Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
HAXO0XJIEHUE BEPOSITHOCTEH OOBEAMHEHUS U MTePEeCeUCHHS
COOBITHI, B TOM YHCIIC HE3aBUCUMBIX, C HCIIOJIb30BAaHHEM
rpadguyuecKkux TMpeACTaBICHUIl U JepeBa CIy4yalHOro
OIIbITA.

Yuacmeoeamv 6 oocyrycoenuu pewenusn 3agaum Ha
nepevrciIeHne KoOMOMHAIMHA (Yrcia nepecTaHOBOK, YHCIa
COUYETaHMI), HA HaXOXKICHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHWEM KOMOMHATOPUKH, B TOM 4YHCIE C
UCIIONb30BaHueEM TpeyroibHuka [lackas.

9 kiacc (He meHee 34 4)

HazBanue
pasnena (TemMbl)
(4ucy10 YacoB)

OcHoBHOE colep:KaHue

XapakTepucTHKA 1eATeJIbLHOCTH 00y4a0IIuXCs

IToBTOpeHue IIpencraBnenne  gaHHbIX.  OnmcarenbHas — CTaTUCTHKA.
Kypca 8 kiacca Omnepauuu Haj coObITUSAMH. He3aBUCUMOCTB COOBITHIA.
(4 9)

[oBTOpPSITH WM3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HAHHH.

PemaTh 3a1a4u Ha NIpeICTaBICHUE U ONKMCAHKUE JAHHBIX.
Pemars, 3agaum Ha  HaxOXKAEHUE  BEPOATHOCTEHN
Oo0BEIMHEHUS W TIepecedeHHs] COOBITHUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIOJb30BAaHHEM  TpadUueCKUX
MPEICTABICHUI U IepeBa CIIy4ailHOTO OIbITA.

Pemath 3agaun Ha mepeducieHue KoMOuHanuil (ducna
MEePEeCTaHOBOK, YHCJIA COYETaHUM), HA HAXOXKJEHUE
BEPOSITHOCTEH COOBITHIA C MPUMEHEHHEM KOMOMHATOPUKH,
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B TOM 4YHMCJIC C UCIIOJIb30BAHUCM TPCYI'OJIbHUKA ITackams

9J1eMEeHTHI
KOMOMHATOPUKH
(4 1)

KomOunatopnoe mpaBuiao ymHOXeHus. IlepecTaHoBku.
®aktopuasi. CoueTaHuss U YUCIO COYETAaHWU. TpeyeonvbHuK
Iackans. llpaktrueckas padora «BeauciIeHHE BEPOSTHOCTEH
C HCIOJIb30BAaHHEM KOMOMHATOPHBIX (PYHKLIHN 3IEKTPOHHBIX
TaOIUI.

OcBauBaTh Ha  0a30BOM  ypOBHe  TIOHSITHA:
KOMOMHATOPHOE TMPAaBUJIO YMHOXEHHS, YHNOPSIOUEHHAs
napa, Tpoiika 0ObeKTOB, IepecTaHOBKa, (haKTOpHal Yucia,
COueTaHMe, YUCIIO0 COUETaHul, mpey2onvHuk Ilackans.
Pemars npocreiimme 3agaudm  Ha [EPEUUCIICHUE
YIOPSIIOUYEHHBIX 11ap, TPOEK, IEPEUUCIIEHUE IEPECTAHOBOK
U COYETaHMHM BJIEMEHTOB pA3JIUYHBIX MHOXKECTB (I10
oOpasiry).

Pemiats mpocreiimme 3agayM Ha NPUMEHEHHE YHCIA
coueTaHuil B ayiredpe (COKpameEHHOoe YMHOKCHHE, OMHOM
HeroToHa) (¢ HanpaBiAOLIEH TOMOILBIO).

Pemiatb, mnpumeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUMCJIEHUE BEPOSITHOCTEH, B TOM YHUCJIE C IOMOIIbIO
AJIEKTPOHHBIX TAOJUI] B XOJi€ MpaKTU4YECKOW paboThl (C
BU3YaJIbHON OMOPOH).

I'eomeTpuyeckas
BEPOATHOCTH
(4 9)

T'eomempuueckas eeposmuocms. CnyuatiHwlil 866100p MOUKU U3
@ueypel Ha n1oCKOCMU, U3 OMPe3Ka, U3 0yeU OKPYHCHOCHIU.

Oceausams nonamue 2eomMempuyecKoll 6epOSIMHOCU.
Yuacmeoseamv ¢ oocyyncoenuu pewenusn 3adauu na
HAxXoxcoeHue 8eposamHocmell 8 ONblmax, NPeocmasuMblx
KdK 6‘bl60p MOYeK U3 MHO20Y20JIbHUKA, Kpyeod, OompesKa uiu
Oy2eU OKPYHCHOCTU, YUCTI0B020 NPOMENCYMKA

HcnuiTanus
Bepnyanu
(6 1)

Hcneiranne. Yenex u Heynaya. Cepust HCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbeitanus beprymiu. BepostHocTH coObiTuil B
cepun ucnbiTanuit beprymau. [Ipaktuueckas pabora
«Hcnperranus beprymimy.

OcBauBaTh Ha 0230BOM YPOBHE NOHSITUSI: UCIIBITAHUE,
3JIEMEHTapHOEe COOBITHE B UCHIBITAHUH (YCIIEX U HEy/aya),
cepusi MCHBITAHWM, HACTYIUIEHHME IIEpBOr0  yclexa
(Heynaum), cepus ucnslTaHuit bepHymu.

Pemate  mpocreiimipe  3aJa4yd HA  HAXOXACHUE
BEPOSATHOCTEH COOBITUI B CEpUM UCHIBITAHUN J0 MEPBOTO
ycrexa, B TOM 4YHucje ¢ MpUMEHEHHEM (OpMYJIbl CyMMBbI
TFEOMETPUUYECKOI MPOrpeccuu (C ONMOpoM Ha CIIPaBOYHYIO
nH(pOpMAIIHIO).
Pemate mpocreimue

3agaum Ha HaXOXACHUC
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BEPOSITHOCTEH  JJIEMEHTApHBIX  COOBITUH B CEpHH
ucnbiTaHuil bepHy/min, Ha HaxOoXACHHE BEPOSTHOCTU
ONpEACNEHHOrO0 YHCIa YCIEXOB B CEPUU HUCIBITAHUN
bepuymu (¢ BU3yalbHOH OMOPOi).

H3yuarh B X01€e NpaKTH4eCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui bepHymnm

Cayuaiinas
BeJINYHHA

(6 )

CiyyaiiHas BeJIMYMHA W pacHpeicsieHue BEPOATHOCTEH.
Matematuueckoe OXHUIAHUE W JUCHEpCUA  CIy4dyalHOM
BennuuHbl. [IpuMepsl MaremMaTHMueckoro OXUIaHUs Kak
TEOPETUYECKOTO CPEeTHEro 3HAYCHUS BEIMYHHBI.

[TonsiTue o 3akoHe OonpluX yrcen. Mi3MepeHue BeposSTHOCTEH
¢ momol1kko 4acToT. [IpumeHeHne 3aKkoHa OOMBIINX YHCE.

OcBoutb Ha 0a30BOM YpOBHe NOHSATHSA. CiydaiiHas
BEJIMYNHA, 3HAYEHUE CIIy4aliHOI BEJIMYMHBI,
pacrnpeesieHre BEpOSITHOCTE.

M3yyare u o00cyxaaTh INpuMepbl AUCKPETHBIX U
HENPEPBIBHBIX CIy4alHbBIX BEIUYUH (POCT, BEC YENIOBEKa,
YHMCJIEHHOCTb HACEJICHUs, IPYTHe U3MEHUYUBBIEC BEIIMYNHBI,
paccMaTpuBaBIIUECS B KypC€ CTATUCTHKHU), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
ombITaMu (OpOCaHWe MOHETHI, HIPaJbHOH KOCTH, CO
CIIy4aifHbIM BBIOOPOM H T. I1.).

OcBanBare Ha  0a30BOM  YpOBHEe  IOHSATHSA:
MaTE€MaTHYECKOE OKHUJIAHWE CIIy4alHOW BEIWYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAYECHUE, JUCTIEPCHS CIIydallHON
BEJIMYMHBI KaK aHAJIOT AUCTIEPCUH YUCIOBOTO Habopa.
Pemiate 3aauM Ha BBIUMCIECHHWE MAaTE€MaTHYECKOTO
OKMJIaHHWSI W  JACIEPCHUH JHCKPETHOW  CIlydailHOU
BEJINYUHBI 110 3aIaHHOMY PacHpeleCHUI0, B TOM YHCIe
3a/1a4, CBSI3aHHBIX CO CTPaXxOBaHUEM U JIOTepesMHU (C
HaIpaBJIAIOIIEeH TOMOIIBIO).

3HAKOMHMTBCH C MAaTeMaTH4YEeCKUM OXHJIAaHUEM U
JUCIIEPCUEN HEKOTOPBIX paCIpENesICHH, B TOM 4YHCIIE
pacrnpeeneHus Cl1y4aiHOW BEJIMYUHbBI «YHUCIIO YCIIEXOB)» B
cepuu ucnblTaHuii beprysum.

M3yyars yactoTy CcOOBITHS B  TOBTOPSIOIIUXCS
CIIy4alHBIX ONBITAX KAK CIyYalHYIO BEIINUNHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oonbimx uucen (B Qopme
beprymnu): mpu OOJBIIOM YHCIE ONBITOB 4YacToTa
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemarp 3a1aun Ha U3MEPEHUE BEPOSATHOCTEH C TOMOIIIBIO
4acToT (C HAIIPABJISIONIEH TTOMOIIIBIO).

OO6cy:k1aTh POJIH 3aKOHA OOJBIINX YHCEN B 000CHOBAaHUU
YaCTOTHOTO METOJIa U3MEPEHHUS BEPOSTHOCTEM.
OO0cy:xknaTh 3aKOH OOJBIIMX YHCET KaK IPOsBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MCHUUBBIX SIBICHUSX,
pOIb 3aKoHA OOJBIIMX YHCEN B TMPHPOJE U B KHU3HH
YeJI0BEKa.

0O6006menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  NaHHBIX.
BepositTHOCTB CIIy4aiiHOTO COOBITHSL.
komOuHaTopuku. CydaliHble BEIMYUHBI U PACTIPEICTICHHUS.

OmnucarenpHas  CTAaTHUCTHKA.
OJIEMEHTHI

IIoBTOpPATH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

PemaTe 32241 Ha IpECTaBICHUE U ONMCAHKUE JAHHBIX.
Pemathb 3a7aun Ha HaX0XK/IEHUE BEPOSATHOCTEN COOBITUH,
B TOM 4YHCI€ B ONbITaX C PABHOBO3MOXKHBIMHU
3JIEMEHTapPHBIMH COOBITHSIMH, BEPOSITHOCTEN
OObEIMHEHNUST W TepecedyeHus] COOBITHH, BBIYUCIATH
BEPOSITHOCTH B OIIBITaX C CEPHUAMU CIyYaWHBIX HCIIBITAHUN
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