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[HOACHUTEJIBHA A 3AIIMCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe i OOyYaroIIMXcs ¢
3aJIepKKOM necuxuuyeckoro pas3Butus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO OOWIETO
oOpa3zoBaHus MOArOTOBIEHa Ha ocHoBe DenepanbHOrO  rocygapCTBEHHOIO
00pa3oBaTeNbHOTO  CTaHJAapTa OCHOBHOro obmiero oOpazoBanus  (IIpuxas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0OO),
@denepanbHO aJaNTUPOBAHHOM 00PA30BATEIBHON MPOrpaMMbl OCHOBHOI'O OOILETO
oOpa3oBaHus s OOYy4YaIOUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3 Munnpocsemenus Poccun ot 24 Hoa6pst 2022 1. Ne 1025), deaepanpHOU
pabouell mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs MO Y4YEOHOMY MpeIMETy
«Maremaruka», @enepanbHON NporpaMMbl BOCIUTAHMS, C YIETOM PacHpeiesIeHHbIX
O KJlaccaM IHpoBepseMbIX TpeOoBaHUI K pe3yapraraM ocBoeHHs DenepanbHON
a/JIalITUPOBAHHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMs AJis
o0yyJaromuxcs ¢ 3aJepKKoM ICUXUUYECKOTO pa3BuTus. B paboueil mporpaMMe yuTeHbI
uaen U nonoxeHus KoHuenuuu pa3BUTHS MaTeMaTHyeckoro o0Opa3oBaHUS B
Poccurickoit ®enepanuu.

O01mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuka

VY4eOnbiii mnpenmer «MaTemaTHKa» BXOJUT B MPEAMETHYIO 001acTb
«Marematuka u uHpopmaTHKa». OH CHOCOOCTBYET pAa3BUTHIO BBIUMCIMTEIHLHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS IOJIb30BATHCS
ANTOPUTMAMH, a TaKXKe MPHOOPETEHUI0 MPAKTHYECKUX HABBIKOB, HEOOXOMUMBIX B
MOBCEIHEBHON ku3HU oOydaronuxcss ¢ 3I[IP. VYueOHbi mnpeameT pa3BUBaeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAJIbHYI0 TI'PaMOTHOCT,
YMEHHsI ~ BOCHOPHHHMATh W  KPUTUYECKH  aQHAIM3HPOBATh  HHQPOPMAIHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OOyueHne maremMaruke JaéT BOBMOXKHOCTh pa3BUBaTh y oOyuwaromuxcs ¢ 3I1P
TOYHYIO, PAIMOHAJIBHYI0O W WH()OpPMATHBHYIO peuYb, YMEHHE OTOMparTh Haunbosee
HNOJXOSIINE SI3bIKOBbIE, CUMBOJIMYECKHUE, IpaduyecKkue CpeAcTBa AJsl BhIPaXKEHUS
CYKJIEHUH U HAIIHOTO X MPEICTaBICHHUS.

HeoOXoqumbIM KOMIIOHEHTOM OOILEH KYJIbTYphl B COBPEMEHHOM TOJKOBAHUU
ABNISieTCS  OOIIee 3HAKOMCTBO C METOJaMU TO3HAHMSI  JEHCTBUTENIbHOCTH,
MpeCTaBICHUE O TPEAMETE U METOJIaX MaTEMAaTUKH, UX OTIIMYUI OT METOAOB JIPYTHX
€CTECTBEHHBIX U T'YMaHUTApPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pEIIeHWs] HAyYHBIX W TPHUKIAIHBIX 3amad. Takum o0pa3oMm, mMareMaTHyecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYpbl YEJIOBEKA.

N3ydyeHnne MareMaTHUKUA TakXKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHIO
YyeJioBeKa, MOHMMAHMIO KpacoTbl M M3SIIECTBA MATEMaTHYECKUX PaCCYXIACHUH,
BOCHPUATHIO TEOMETPUUECKHUX (OPM, YCBOCHHUIO UIEH CHUMMETPHH.

[Iporpamma oTpaxaer coaep:kaHue oOydeHHsl npeameTry «MaTemaTuka» c
y4€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydarommxcs ¢ 3[1P. OBnanenue



yueOHbIM npeaMeroM «MaremaThkay MpeCcTaBIsSeT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcsi ¢ 3IIP. ¥V oOyuatomuxcsa c¢ 3IIP Hambonee BbIpak€HbI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBIIUICHUS, IO3TOMY aOCTpakTHBIE W
OTBJICYEHHBIE KaTErOpUH MM TPYAHONOCTYIHBI. B TOXE Bpems Npu CHEHUATBHOM
oOyueHnn oOydJaromyecss MOTYT BBIIOJMHATH 3alaHuss 1o anroputMmy. OHu
BOCIIPUMMYMBBI K ITIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOGHHOTO crocoba perieHusi. CHIDKEHHUE Pa3BUTHSL MBICIUTENBHBIX OMEpaluid u
3aMEJJIEHHOE CTaHOBJICHHE JIOTUYECKHX JIEWUCTBUU MPUBOAAT K HEIOCTATOYHOMN
OCMBICJIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUN. Y OOydaroUIuXcsl 3aTPYIHEHBI
CUYETHBIE BBIUYHCIICHUS, MPOU3BOAUMBIE B yME. B NMHCHbMEHHBIX BBIYMCICHUSX OHH
MOTYT TMPOMYCKaTh OJIMH M3 MPOMEXKYTOUYHBIX mIaroB. Ilpu pabore ¢ yuciaoBBIMU
BBIPAQKCHUSAMH, BBIUYMCICHHEM HX 3HAYEHUS MOTYT HE YIEPKUBATh IPAaBUIbHBIN
nopsanok AeiictBui. [Ipu ynpornienuu, npeodpa3oBaHuu BeipaxkeHui yyaniuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO NPHUHATH PEIICHUE O MOCIIEIOBATEIIBHOCTH BBIIIOJIHEHHUS
nercTBuil. KOHKPETHOCTh MBIIUICHHSI OCJIOKHSAET YCBOCHHsS HAaBbIKA PELICHUS
YpPaBHEHUHM, HEPABEHCTB, CUCTEMBl YypaBHEHUM. M MalogoOCTYynmHO COBepHIEHUE
00paTUMBIX ONIEPALIHIA.

Huskuii  ypoBeHb pa3BUTHA  JIOTMYECKMX  OINEpalHi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYJIHAIOT U3ydeHue TeMbl «DyHKUMW»: Mpu
onpeneneHu (YHKIMOHAJIBHOM 3aBUCUMOCTH, TPHU ONUCAaHUM TIpaduyecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anredpanyeckuil, PyHKIIMOHATbHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pasHULBI MEXAY 00JAacCThIO ONpeneiaeHUs] PYHKIUH U
00J1acThIO 3HAUECHUH.

Pemenne 3amau compsiKeHO C TPYIHOCTAMH O(QOPMIICHHS KpATKOM 3amucH,
IPOBEICHUS aHaJIM3a YCIIOBUS 3a/1a4uM, BBIJEJIECHUS CcyliecTBeHHOro. O0yuatromuecs ¢
3IIP 3aTpynaHsrOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K 4YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI  pEIIEHHS, WHOrJa OrpPaHUYUBAIOTCS
MaHUNYJSALUSAMHA C YACITAMH.

[Ipy wu3yyeHuum reoMeTpuyeckoro marepuana oOyvatroumecs c¢  3IIP
CTAJKMBAIOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTHYECKHME  BBIBOABI,  CTPOMUTH
MOCJIEA0BATENBHBIE PACCYKICHUS. HenpouHble 3HaHNUSI OCHOBHBIX TEOPEM ME€OMETPUHN
MPUBOJAMUT K OIIMOKAM B PEIICHUU TeoMeTpuueckux 3aaad. OOydaroniuecss MOryT
MOAMEHUTH (POpPMYITy, HEMPABUIILHO MPUMEHUTH TeopeMy. K cepbe3HbIM olMOKaM B
pelleHnH  3aha4  INPUBOMAT  HENOCTAaTOYHO  PAa3BUTHIC  IIPOCTPAHCTBEHHBIC
npencraBieHus. VM ClI0)KHO BBIIMOJHUTD YEPTEX K YCIOBUIO, B MUCbMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aNIOMHUHAHUS U BOCIIPOM3BEICHUS yUeOHOT0 MaTepraia CHUKEHBI 10
OpUYMHE CIA00CTH MHECTUYECKOW JAESITENbHOCTH, CYXXEHUS O00beMa maMsTH.
Oo6yuatomumcest ¢ 3P Tpebyercs Ooinbliie BpeMEHH Ha 3aKpeIUieHWE MaTepuaa,
aKTyaJqu3auus 3HaHWW 110 ONOPE MPU BOCIIPOU3BEICHUH.

Jlnst mpeo1osieHust TPYAHOCTEN B U3y4eHUH y4eOHOro rpeameTa «MaTemaTuka»
HeoOxonuMa  ajganTamusi o0beMa M xapakTepa ydeOHOro Marepuaia K
MO3HABATENbHBIM BO3MOXXHOCTAM yuamuxcsi ¢ 3IIP. Cnenyer y4ueOHbI MaTepual
NPENOJHOCUTh HEOONBIIMMHU MOPUUSAMHU, YCIOXKHSS €ro MOCTENEHHO, WU3BICKUBATH
crnocoObl  ajanTalMi  TPYAHBIX  3aJaHUI, HEKOTOpbIE TEMbl JaBaTh Kak



03HAKOMUTEIIbHBIE; UCKIIFOYATh OTAEIbHBIE TPYAHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
MaTepUaAl PEKOMEHIYETCS HM3y4yaTh B IPOLIECCE INMPAKTUYECKOW AEATEIBHOCTH IIO
pemieHnto  3agady. OpraHnyeckoe €IMHCTBO NPAKTUYECKOM W YMCTBEHHOM
JCSTEIbHOCTH y4YalluXcsd Ha YpPOKax MaTEeMaTHKU CHOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOCHHIO 0A3UCHBIX MATEMATUYECKUX 3HAHUM U YMEHUH.

IIeJIl/I " 3a/1a91 U3YYCHUA yqeﬁﬂoro nmpeamerTra «MaTemaTHKa»

[TpuopureTHBIME LIETSIMU O0yUEHHUSI MaTeMaTUKe B 5—9 kiaccax sSBISIOTCS:

* (¢opMupoBaHUE IEHTPAJIBHBIX MATEMATUYECKUX MOHITHUU (YUCIIO, BEIMYMHA,
reomeTpuueckas  ¢urypa,  IepeMeHHas,  BEpPOSATHOCTh,  (yHKIHUS),
00eCIeYnBAIONINX MPEEMCTBEHHOCTh M TIEPCIIEKTUBHOCTh MaTeMaTHYECKOTO
oOpazoBanus obydaromuxcs ¢ 311P;

* noaseaecHue ooyuaronuxcs ¢ 3[1P Ha moctynmHoM AJis HUX YpOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKH U OKPYKAIOILIEr0 MUPA, IOHUMaHUE MaTEMAaTUKHU KaK
4acTH OOIIeH KyJIbTyphl 4YeJIOBEUECTBA,

" pa3BUTUE HMHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHW OOydaromuxcs C
311P, no3HaBarebHOW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUM, KDUTUUYHOCTH
MBIIUICHUS, UHTEpECa K U3YUYEHUIO MAaTEMATUKH;

* ¢opmupoBaHue (PYHKIMOHAILHOM MaTeMaTH4eCKOl TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  MPOSBICHUS  MAaTEMaTHYECKUX  MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHbIX )KU3HEHHBIX CUTYAIUSX U PU U3YYECHUU JPYTUX
Y4eOHBIX TMPEAMETOB, TPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopmynupoBaTh HMX Ha A3bIKE MaTeMaTUKU W CO3/1aBaTh MaTeMaTHYECKHE
MOJICJIM, TPUMEHSITh OCBOCHHBIM MaTeMaTUYECKU ammapar sl pelieHuUs
MPAKTUKO-OPUEHTUPOBAHHBIX ~ 3a/ad, WHTEPIPETHPOBATh M  OLICHHBATh
MOJIYYEHHBIE PE3YJIBTATHI.

JlocTikeHue 3TUX 1enield 00ecreunBaeTCs peleHueM CIeIyIONnX 3a/1ay:

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-IO3HABaTEILHOMN
NESATEIbHOCTH: TUIAHUPOBAaHUE pabOThI, IMOUCK pPAIMOHAIBHBIX IyTEH ee
BBITIOJIHEHUS, OCYILIECTBIECHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaIbHOMY pPa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEO0OXOIUMBbIE YEJIOBEKY ISl MOTHOLIEHHOW KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMaTUUYECKOU JESATETbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUIIMU, IPOCTPAHCTBEHHBIX MIPEICTaBICHUMN, CIIOCOOHOCTH K MPEOI0ICHUIO
TPYAHOCTEN;

* GhopMUPOBATh KIIOUYEBBIE KOMIIETCHIIMM Y4YalllUXCS B paMKax MpPeIMETHOU
obOnactu «MaremaTrka 1 HUHPOPMaTHKay;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOy4atomuxcs ¢ 3I1P;

" OCYIICCTBJIATH KOPPEKIMIO MTO3HABATEIBHBIX MpoiieccoB oOyuatommuxcs ¢ 3I1P,
HEOOXOMUMBIX [IJII OCBOCHHMS TPOrPaMMHOIO MaTepuasa 1o y4eOHOMY
peAMETY;

" MpeaycMaTpUBaTh BO3MOXKHOCTH KOMIIEHCAITUU 00Pa30BaTEIbHBIX NCPUITUTOB B
OCBOCHHUH TMPEAINISCTBYIONIEr0 MPOTPAMMHOIO MaTepHayia y OOyJaronuxcs C
3I1P 1 HEeTOCTATKOB B KX MAaT€MATUYE€CKOM Pa3BUTHUH;



* chopMUPOBATh YCTOMUUBBIA HHTEPEC yUALTUXCS K MPEIMETY;
" BBIABIATH M PA3BUBATh MATEMAaTHUYECKUE U TBOPUYECKHE CTOCOOHOCTH.

OcCHOBHBIC JIMHUU COAEpPKaHUSI Kypca MaTeMaTtuku B 5-9 kiaccax: «Yucna u
BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIPpOXEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumny, «leomerpus» («I'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHrne reoOMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MMAPAJUIEIBHO, KaXK/1asd B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTHUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYrod, a B TECHOM KOHTaKTe U
B3aumojieiicTBud. Kpome »3Toro, ux oOObEIMHSIET JIOTHYECKas COCTaBJISIOIIAs,
TPaAULIMOHHO NPUCYLIAs MATEMAaTUKE U IPOHU3BIBAOIIAS BCE MATEMAaTUUECKUE KYPChI
u conepxarenbubie TMHUU. ChopmynupoBaHHoe B DenepaqbHOM TOCYyIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOTO 0O0Iero oOpa3oBaHusi TpeOOBAHUE «YMETh
OIEpUPOBATh IMOHATUSAMM: OIPENEIICHNE, aKCHOMa, TEOpEMa, J0Ka3aTeIbCTBO; YMEHHE
pacno3HaBaTh MCTHHHBIE M JIO)KHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPBI, CTPOUTH BHICKa3bIBAHUS M OTPULIAHUS BHICKa3bIBAHUI» OTHOCUTCA KO
BCEM Kypcam, a OpMUPOBAHKE JIOTHUECKUX YMEHUI paclpenessieTcs o BCEM rojiam
0o0y4eHusl Ha YpOBHE OCHOBHOIO 00I1IeT0 00pa30BaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoenust denepanbHoii pabodeit mporpamMMebl, paclpeeaEHHBIM MO0 TofgaM o0yUYeHus,
CTPYKTYPUPOBAaHO TakMM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, MPHUHIMIIHAIbHBIM
BompocaM  oOyyaroniyecss oOpallajdnuchb HEOJAHOKPAaTHO, UTOObI  OBJAJIECHUE
MaTeMaTHYECKUMU TOHATHAMHM W HABBIKAMHU OCYIIECTBIIUIOCH MOCJIENOBATEIbHO U
[OCTYNAareabHO, C COOJIIOACHUEM MNPUHIUIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS
BKJIFOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHMYECKHX MNPEICTAaBICHUN OOydaroIIuxcs ¢
3I1P, pacumpss u yrinyomsisi e€, o0pa3ys MpoYHbIe MHOXKECTBEHHBIE CBsi3u. OO1ue
e U3ydeHust yueOHoro npeamera «Maremarukay npeacTaBieHsl B DenepaabHo
paboueii mporpaMme 0CHOBHOTO 00IIIET0 00pa30BaHUsI.

Oco0enHocTH 0TOOpPa M aanTALMM Y4eOHOI0 MaTepHUaJIa 10 MAaTeMaTHKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJbHBIX YCIOBUN JJI1 YCBOCHUS MPOrPAaMMHOIO Marepuaia oOydyarouMMUCS C
3I1P. bonbiioe BHUMaHuE yrenserca oT0opy yueOHOro marepuasia B COOTBETCTBUU C
MPUHLIUIIOM JOCTYMHOCTH TIPU COXpaHEHHWU OOIIero 0a30BOr0 YpOBHS, KOTOPBI
JOJKEH MO COJEPKaHUIO U 00bEMY OBbITh aIalTUPOBAHHBIM 7151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBUHM C HX OCOOBIMH 0O0pa3oBaTeibHbIMU TOTpeOHOCTsIMU. ClemyeT
o0neryuTh OBNaJeHUEe MarepuanoM oOyvatouumuca ¢ 3IIP mocpencrtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYE€CKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B INPUMEHEHWU 3HAHWM, HMCHOJB3ysl NPHEMBI aAKTyalW3alWu (BH3yajbHas OIOpPA,
MaMsITKa).

®denepanbpHas Mporpamma nperycMaTpuBaeT BHECEHUE HEKOTOPBIX U3MEHEHHIA:
yYMEHbIIIEHHE 00beMa TEOPETHUYECKUX CBEICHUH, BHIHECEHUE OTIEIbHBIX TEM WU
LEJbIX pa3esioB B MaTepHaIbl JIJIsl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

N3meHenus: mporpammsbl B 5-9 kiaccax

MartemaTuka B 5 u 6 Ki1accax



B 03HaKOMUTEIBPHOM IUIAHE PEKOMEHIYETCS Hu3ydaTh CIEAYIOIIUE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «ununap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumneny, «llepemenienne no KOOPAMHATHOW IIPAMONY,
«Mopynb uucna», «UucrnoBble MPOMEXYTKW»; «MacmTtad» (u3ydaeTcss B Kypce
«Il'eorpadus»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOW Oymare ¢
WCIIOJB30BaHUEM LMPKYJIA, JMHEWKW, YIOJbHUKA, TpaHCHOpTUpa», «JlnuHa
OKpykHOCTHY, «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynsapHsie
npsMbley, «OceBasi U LEHTpalbHas CUMMETPUM» (M3ydaeTcsi B Kypce I'€OMETPHH);
«beckoHeuHble NEPUOAMYECKUE JECATUYHBbIE JpoOu. JlecaTMuHOE MNpUOIMKEHNE
0OBIKHOBEHHOM JpoOu» (M3ydyaeTcs B Kypce anreOpsl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIME TeMbl: «PerieHue
JOTHYeCKHi 3amau», «JlimHa orpeska», «lllkamepy, «PacnpenenuTenbHblli 3aKOH
YMHOXEHHS», «3aluCh IPOU3BEICHUS ¢ OYKBEHHBIMU MHOXKUTEIAMMWY, «[locTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW M KJIIETYATOU
Oymare», «Jlenmurenu u kparsasle. IlpusHaku nenumoctn», «Hambonpmmili oOmmii
JIENUTENIb U HauMEHblllee olluee KpaTHoe. J[eTMMOCTh CyMMBI M IPOU3BEIACHUSY.
«IIpuBenenne 1podbu K HOBOMY 3HaMeHaTeNo», «HaxoxkneHne 4acTu 1es10ro 1 LEeN0ro
mo ero 4yactmw». «OKpyIrJeHue NeCATHYHBIX IpoOei». «Pemenue 3amay nepedbopoM
BCEX BO3MOKHBIX BApUAHTOBY». «CocCTaBlIeHHE OYKBEHHBIX BBIPAKEHUU IO YCIOBHUIO
3aaun». BeicBOOOAMBIIKECS Yachl MOKHO MCIOJIb30BaTh HA MOBTOPEHKE (B HaYaje U
KOHIIE yueOHOr0 rojia), Ha U3yuyeHue HauboJsiee TPy IHBIX U 3HAYMMBbIX TEM: B V Kiacce
— Ha pelleHne ypaBHEHUH, IPUBEICHUE IpOOU K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JeJIEHue JECATHYHBIX Jpo0eil, um3MepeHue yrioB; B VI kiacce — aeicTBus C
IIOJIOXKUTEIIBHBIMA U OTPULIATEIILHBIMY YHCIIAMU, PEIICHUE YPAaBHEHUM, CIIOKEHUE U
BBIUMTAHUE YUCEI, COJIEPKALIUX LEITYI0 U APOOHYIO 4acTh, HA YMHOKEHUE U JICJICHHE
0OBIKHOBEHHBIX APOOEH.

Auareopa

B 03HaKOMUTENBHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbsHbie yucia. [JeiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHIecKre AEUCTBUS C NEHCTBUTEIBHBIMHU uMcliaMny», «HaxoxneHue
MpUOJIMKEHHBIX 3HAYEHW KBaJapaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHHI TPETHEN U YETBEPTOM CTETIEHEN PA3JIOKEHNEM HA MHOKUTENN», «DyHKIIUSA Y
=Vx u ee rpaduk», «[lorpemHOCTs U TOYHOCTh MPHOMMKEHHA», «UeTHBIE 1
HeueTHble QyHKIMN», «DyHKIMA y=Xx"», « DyHKIMA y= ax?, ee rpadMK M CBOMCTBA.
I'paduku Gynkumii y= ax? +n u y=a(x-m)?, «YpaBHEHHUE ¢ ABYMS IIEPEMEHHBIMH H €10
rpaduky», «I'padudeckuii cmocod pemieHus CUCTEMBbI ypaBHeHMiD», «l300pakeHue
YJICHOB apU(METUUECKON U T€OMETPUUECKOM MPOTPECCHil TOUKaMU Ha KOOPIUHATHOM
MJI0CKOCTU. JIMHEHWHBIN U SKCIOHEHIIMANIbHBINA POCT. CI10KHBIE MPOLIEHTHD».

Cneagyer yMEHBIINTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyIibl»,
«Jloka3zarenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMNY,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMS NEpeMEHHBIMIY, «I'paduyeckoe peiieHue
JIMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX YpaBHEHUIN», « CBOMCTBA KBaJAPATUYHON
(yHKIMI.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllel
npopabOTKK Haubojee BaXXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Peiienue



cuUcTeM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C Opo0siMuy, «lIpuMmeHeHne cBONCTB
apu(MeTUYeCKOro KBaJApPaTHOIO KOPHS»; Ha IOBTOPEHHUE, pEIIeHHEe 3aj1ad,
npeoOpa30BaHNE BBIPAXKECHMI, a TAK)KE HA 3aKPEIICHUE N3YYEHHOTO MaTepHaia.

I'eomeTrpus

Crnenyer 0oCHOBHOE BHUMAaHUE YACIUTh NMPAKTHUECKOW HANPABIEHHOCTH Kypca,
WCKIIIOYMB W YNPOCTUB HAMOOJEE CIOXKHBIA ISl BOCHPUATHS TEOPETUYECKHIMA
matepuan. Ha ypokax reoMeTpur HEOOXOIUMO MaKCHMAaJbHO HCIIOJIb30BATh
HarJIAJIHbIE CpencTBa OOydYeHHs, OOJbllle MPOBOAUTH MPAKTUYECKUX pPabOT ¢
yydaluMucs, pemats 3a1a4d. CTpouTh pelieHre 3ajiad Mpu MOCTOSIHHOM O0palleHuu
K HArJISITHOCTU — PUCYHKaM U YEpPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl M [0OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHUE W  E€IMHCTBEHHOCTH
NEPHEHANKYJIIpa K NMpsMON», «MeTox reomMeTpudeckux Mecr», «Meros yaBoeHus
MennansDy, « Teopema Paneca u TeopemMa 0 IPONOPLUHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHuKa», « I3MeHeHne TpPUroHOMEeTpUIECKUX (PYHKIIUI TPU BO3pACTaAHUH
yria», «®opMynsl I PaauycOB BIMCAaHHBIX W ONMCAHHBIX OKPYKHOCTEN
IIPABWJIBHBIX MHOTOYTOJIBHUKOB)», «YpaBHEHUE NPsAMO», «/lBrmxkeHune», «CBOKWCTBA
INBWKEHUA», «Teopema 0 MpOU3BENEHUN OTPE3KOB XOP[, TEOPEMBI O IPOU3BEICHUN
OTPE3KOB CEKYLIMX, TEOPEMA O KBAAPATE KaCATEINBHOM.

CrenyeT yMEHBIIUTh KOJMYECTBO YacCOB HAa M3ydeHHE TeM: «CHMMETpPUYHBIC
¢urypsl. OCHOBHbIE CBOMCTBAa OCEBOM CHUMMETpUN», «lleHTpanbHas CHUMMETPUSD,
«ITapannensubii nepenocy, «IlloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha ITOCTPOEHUE C IOMOLIBIO
HUAPKYJISI W JIMHEUKW», «JleKapTOoBbl KOOpAMHATBI HAa IUIOCKOCTH», «PemieHue
TPEYroJabLHUKOBY, «[lomobue dhurypy.

BricBoOoAMBIIIECS YaChl HCTIOIB30BATh HA PELICHUE 331a4 U [IOBTOPEHUE.

BeposiTHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
NOCTYITHOM I YYEHUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YIEIUTH
pas3zienaM, CBS3aHHBIMH C IIOBTOPEHHEM NIPOWIECHHOTO MaTepuaja, YBEIUYUTh
KOJINYECTBO YIPAXHEHWW W 3aJaHUM, CBA3AHHBIX C MPAKTUYECKOU NESATEIBbHOCTBHIO
00yJarommxcs.

HeoOxoaumo mepecMOTpeTh COAEp)KaHHE TEOPETHYECKOTo MaTrepuaia u
XapakTep €ro M3JI0KEHUA: TEOPETUYECKUM MaTepual IPEernoJHOCUTh B IPOLECCE
pelIeHus 3a7a4 M BBIIOJHEHMS 3aJaHMM HaIJISIHO-IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOJIA U 3allOMUHAHUS CIOXKHBIX (DOPMyJ, pelieHHs HECTaHIAPTHBIX,
TPYAOEMKHX 3aaHui. P11 TeM cienyeT u3ydarb B 03HAKOMHUTEIBHOM ILIAHE.

®denepanbHas MporpaMMa MPEJOCTABISIET aBTOpYy paboyell mporpammsl
CBOOOJy B pacnpeeleHu MaTepuaia o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHU Ha U3y4Y€HHE TEM B TEUEHHE YUYEOHOr0 ToJla CAMOCTOSITENIbHO ONpeiesieTcs
o0pa3oBaTenbHON OpraHu3aluen U 3aBUCUT OT 0COOCHHOCTEN TPYIIIbl 00yYarOMINXCS
¢ 3IIP u ux ocoObix 00pa3oBaTeNbHbIX MOTPEOHOCTEN.



IIpumepnbie BuAbl AeATebHOCTH oOydawimmuxcsa ¢ 3IIP, oOycioBiieHHbIE
0COOBLIMH o0pa3oBaTeIbHBIMH NOTPEeOHOCTAMM ) | o0ecreynBaloIue
OCMBbICJIEHHOE OCBOEHHE COAeP:KAHNU 00pa3oBaHus o npeamery «MareMaTHKa

Conepxkanue BHUIOB AesTenbHOCTH oOydaromuxcs ¢ 3I[IP ompenensercs ux
0COOBIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMH. [IOMHMO IMIMPOKO HCIOJIB3YEMBIX B
DOAOIT OO0 obmux 11 BceX 00yUJaroIuxcsi BUJIOB JICSITEIBHOCTH CIAEAYET YCUIIUTD
BUJIBI JICATEIIBHOCTH Crielu(PUIHBIC IS JAHHON KaTeropuu JieTei, 00ecrieYnBaroIme
OCMBICIICHHOE OCBOCHHE COJIepKaHUsS oOOpa3oBaHUs 110 TMPEIMETY: YCUJICHHE
pPEAMETHO-TIPAKTUYECKON JEATeIbHOCTU C AaKTUBHU3AIlMeld CEHCOPHBIX CHCTEM;
yepe/oBaHUE BHUJOB JEATCIBHOCTH, 3aJeHCTBYIONIUX pa3IU4YHbIE CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHuaja ¢ OMOpPOil Ha aJrOPUTM; «IOIIArOBOCTh» B U3YyUYCHHUU
MaTrepuaa; UCIOJIb30BaHNUE JOMOJHUTEIBHON BU3YaJIbHOM OMOPHI (CXEMBI, IIA0JIOHBI,
OMOpHBIE TaOJIMIIBI); PEYEBOM OTYET O MPOIECCE U PE3yJIbTare MAESTENbHOCTH;
BBINIOJTHEHUE CHEIUATbHBIX 3aJaHui, O0OECIEUUBAIOUIUX KOPPEKLIMIO PETYIISUU
y4eOHO-TI03HABATEIBHOU NESITEIFHOCTH U KOHTPOJIb COOCTBEHHOTO pPe3yJibTaTa.

denepanibHas TEMAaTHUUECKass U TEPMUHOJOTHYECKAs JIEKCMKA COOTBETCTBYET
DOAOIT O0O0.

Jns oOyuaroruxcst ¢ 3I[IP cymecTBeHHBIM SBISIOTCS NPUEMbI pabOTHI C
JIEKCUYECKUM MaTrepuajioM 1o mpeaMery. IlpoBoauTcs crnemnuanbHas padora Mo
BBCJCHUIO B aKTHBHBIN CJIOBaph OOYYaIOIMMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3ydaembie TepMHUHBI BBOASATCS Ha MTOJMCEHCOPHOM OCHOBE, 00513aTelIbHA BU3YyalIbHAS
MOJ1/IepIKKa, aJITOPUTMBI PaOOTHI C ONPEIeTICHUEM, OTIOPHBIE CXEMBI JJIS aKTyJIM3aluH
TEPMHUHOJIOTHH.

Mecrto yueOHOro npeamera «MaremaTuka» B y4eOHOM ILIaHE

B cootBercTBUM ¢ DenepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM mpeaMer «MareMaTrukay
BXOAUT B TNpeAMEeTHYI oOnacTth «Martematuka U MHOOpPMATUKa» U SBISETCS
o0si3aTeNbHBIM 111 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTuka
TPaJAULIMOHHO M3Y4YaeTcs B paMKax CIEQYIOIIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MaremaTtuka», B 7-9 kimaccax — KypcoB «AnreOpa» (BKJIOYasi AJEMEHTHI
CTaTUCTUKU M TEOpUHU BeposTHocTeil) u «['eomerpusin. Hactosimielt mporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN Y4eOHBI Kypc «BeposTHOCTh U CTATUCTUKAY.

OO6m1ee YucIo 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hezento), B 6 kinacce — 170 yacoB (5 yacoB B HeNEN0), B 7 Kiacce —
204 yaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 yacoB B HeZleNI0), B 9 Kkiacce
— 204 yaca (6 yacoB B HEJIEJIO).

Ilnanupyemble pe3yabTaTbl 0OCBOCHUA yUeOHOro npeamera «Maremarnka»
HA YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHus



W3ydyenne MareMaTMKU Ha YPOBHE OCHOBHOTO 0O0mIEro 00pa3oBaHMs
HaMpaBJIeHO Ha AOCTHxKeHHE oOydarommmucs ¢ 3[1P AMUHOCTHBIX, METanpeaAMETHBIX
Y IIPEIMETHBIX 00pa30BATEIBHBIX PE3YJABTATOB OCBOEHUS YU€OHOTO MpEeaMETA.

JInNYHOCTHBIE  pe3yabTarbl OCBOEHMS NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCA:

NATPUOTHYECKOE BOCIIUTAHME:

IPOSBJIEHHEM MHTEpECa K IPOLUIOMY M HACTOSALIEMY POCCUMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM POCCUMCKUX MaT€MaTUKOB U POCCUICKON
MaTeMaTUYeCKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JIOCTHKEHUI B JPYruX HayKax U
NPUKJIAJHBIX cepax;

rpa/aaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peau3alluu €ro
paB, MPEACTABIECHUEM O MaTeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMUHbIX
CTPYKTYp, SIBJICHUH, MPOLEAYp TPakJaHCKOro oOimecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMpoOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM ITPUMEHEHUEM JIOCTUKEHUN HAyKU, OCO3HAHUEM Ba’KHOCTU MOPaJIbHO-
ATUYECKUX MPUHIUIIOB B AESITEIIBHOCTH YYEHOTO;

TPYA0BO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTUBHOE YYacTUE€ B PpEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTHYE€CKOM HANpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaT€MaTUYECKOro
oOpa3oBaHMs Ha NPOTSDKEHWH BCEM JKM3HM Ui YCHEHIHOM MNpodeccHoHaIbHON
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHUEM HHIAUBUAYAJIbHON TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTE;

3CTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAJIbHOMY W 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PELIEHUN, PaCCYXICHUH, YMEHHUIO BHUACTbH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO NO3HAHMSA:

OpUEHTalUMel B JEATEIIbBHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4yHBIX
MPENCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHS YEJIOBEKAa, MPUPOIBI U
oOlecTBa, MNOHUMAHUEM MaTEeMaTHUYEeCKOM HayKh Kak c@epbl YelIO0BEeYeCKOM
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHS LMBHIM3AIIH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTHKH W MaTeMaTU4YECKOM KyJIbTYpOMl KakK CpEeaCTBOM
[IO3HAaHHWS MUpa, OBJAJEHUEM MNPOCTEUIIMMU HABBIKAMU HCCIEAOBATEIBCKOM
NEeSATEIbHOCTH;

¢puznueckoe BocnuTraHue, (OPpMHPOBAHHE KYJbTYPbl 310POBb M
3MOLMOHAJIBHOIO 0JIArOMOJTY YU

TOTOBHOCTBKO NPHUMEHSATh MAaTeMATHUYECKUE 3HAHUS B HHTEPECAaX CBOETO
3JI0pOBbsI, BEACHUS 3I0pOBOT0 00pasa >K13HU (310pOBOE MUTAHKUE, COATAHCUPOBAHHBIN
peXUM  3aHATMM U OTAbIXa,  peryispHas  (Qu3nyeckas  aKTUBHOCTb),
c(hopMHUPOBAHHOCTHIO HaBBIKA pedaeKcuu, MPU3HAHUEM CBOETO IMpaBa Ha OIMIMOKY U
TaKOTO K€ IpaBa JPYroro YeaoBeKa;



IKOJIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIMEH Ha MPUMEHEHHE MAaTeMaTUUYECKUX 3HAHUU AJIS pelIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTU OKPY)KAIOIICH Cpebl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKH MX
BO3MOXKHBIX TOCHEACTBUNA MJII OKpPYXKaIoIIeH Cpebl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTeH X PelIeHus;

ajanTauus K M3MEHS IOIIMMCS YCJIOBUSM COLMAJIBLHOI U MPUPOIHOI cpebl:

TOTOBHOCTBIO K JECUCTBHUSM B YCIOBHSIX HEONPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO ACSTEIbHOCTh, B TOM YHCIIE
YMEHHUE YUUTHCS y APYTUX JIO/IEH, MPUOOpETaTh B COBMECTHOM AESATEIBHOCTH HOBBIC
3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OIbITa IPYTUX;

HEOOXOIUMOCThIO B  (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHUCIHE
dbopMynupoBaTh UACH, MOHATHUS, TUIIOTE3bI 00 OOBEKTaX U SIBICHUSX, B TOM UHCIE
paHee HE U3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMiO,  BOCIPHUHHMATH
CTPECCOBYI0O CHUTYyallMI0 KakK BBI30B, TpPEOYIOUUl KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMbIe pEIICHHUs] W JAEUCTBUA, (HOPMYIHpPOBaTh M OILEHUBATh PUCKA U
MOCJENCTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
obOmero obOpazoBanusi y oOyuwatomerocs ¢ 3IIP  Oynyr cdopmupoBanbl
METanpeIMETHBIE PE3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIAJICHUEM YHUBEPCAIbHBIMU
M03HABATEIHLHBIMU JICHCTBUSIMHU, YHUBEPCATLHBIMU KOMMYHUKATUBHBIMU JCHCTBUSMU
Y YHUBEPCAIbHBIMU PETYASATUBHBIMU JIEHCTBUSIMH.

Osaanenue YHHUBEPCATbHBIMHU yueOHBIMU MO3HABATEIbLHBIMH
NEeHCTBUAMM:

yCTaHAaBIMBAaTh  MPUUYMHHO-CICACTBEHHBIE CBSI3W B XOJI€  yYCBOCHUSA
MaTEeMaTHYeCKOTro MaTepuana,

BBISIBJISITH ACQUIINT JAHHBIX, HEOOXOIWMBIX IJIsl PEIICHUS TMOCTaBICHHON
3a/1a4u;

C TOMOIIBI0 YYUTENS BBHIOMpATh CIIOCOO pEHIeHHs MaTeMaTHYeCKOW 3aaadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHATh M TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE PEIICHUS
MaTEMaTUYECKUX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE TIPH PEIICHUU MaTEMaTUIECKOH 3a1a4H;

MOHUMAaTh M WHTEPHPETHPOBATH WHOOPMAIMIO PA3TMUYHBIX BUIOB U (opm
Mpe/ICTaBICHHUS;

WJUTIOCTPUPOBATH PelaeMble 3a1a4 TpadUIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

MOHUMATh W UCTIOJIF30BaTh MaTEMATHUECKHUE CPEICTBA HATTIATHOCTHU (TpaduKH,
AarpaMMmbl, TaONWIBI, CXeMbl W JAp.) A WDIIOCTPAlld, WHTEPIpETaIHH,
apryMeHTalllH.

OBiajieHHe  YHMBEPCAJIbHBIMM  Y4e€OHBIMH  KOMMYHHMKATHBHBIMH
AeHCTBUAMM:



OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO IEATEIbHOCTH C
YUYUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PEMICHUS 3a1aY;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYMIIIE:
HaxOJUTh 0O0Ilee pelIeHHe W pa3pemaTth KOHPIUKTHI Ha OCHOBE COTJIACOBAHMS
MO3UIINNA U Y4ETa HHTEPECOB; CIIyIIaTh MapTHEPA; GOPMYITHPOBATH, APTYMEHTUPOBATH
U OTCTAauBaTh CBOE MHCHHUE;

MPOTHO3UPOBATh BO3BHUKHOBEHUE KOH(IMKTOB NPU HAIUMYMHU PA3HBIX TOUYEK
3peHUs. W pa3pemiaTh KOH(JIUKTHI Ha OCHOBE yu€Ta HMHTEPECOB W MO3UIIMHA BCEX
YYaCTHUKOB;

apryMEHTHPOBAaTh CBOI0 MO3HUIHMI0 U KOOPJIWHHPOBATH €€ C NO3ULHSIMU
napTHEPOB B COTPYJIHUYECTBE MPU BHIPAOOTKE OOIIErO pEelIeHUs B COBMECTHOM
NEATEIIbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOThI, JOCTUTATh KAYECTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOU JICVCTBUS C APYTHUMU YIE€HAMHU KOMaH/IbI;

OIICHUBATh Kau€CTBO CBOETO BKJIaja B OOIIUM MPOYKT.

OBJ1ajIeHNe YHUBEPCAJIbHBIMU Y4eOHBIMHU PEryJISTUBHBIMU ACICTBUSIMM:

CTaBUTh 1I€JM, BBIOMpATh M CO3/laBaTh AJITOPUTMBI [JIsi pPELICHUs] Yy4eOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJITAHUPOBATh U OCYIIECTBIISITh AEATEIBHOCTh, HAMNPABICHHYI) Ha PENICHUE
3a/1a4 UCCIIEIOBATEIBCKOIO XapaKTepa.

dbopMyaupoBaTh W yACpPKUBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH M
IIOCJIEIOBATEIBLHOCTD ICUCTBU;

OCYHIECTBJISATH KOHTPOJIb TI0 00pa3Ily U BHOCUTb HEOOXOIMMBbIE KOPPEKTUBBIL;

KOHTPOJIUPOBAaTh  TPOIECC W  pe3yJbTaT ydyeOHOHM  MaTeMaTH4YEeCKOM
NEATEIBbHOCTH;

aJICKBaTHO OIICHUBATh MPABWJIBHOCTD WJIM OMTUOOYHOCTH BBIMIOJTHEHUS yU4eOHOM
3a7a4u, €€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHUS;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJibTaT C 3aJaHHBIM ITAJIOHOM C IIEJIBIO
0OHapyKEeHHsI OTKIIOHEHUH M OTIUYMI OT 3TAJIOHA.

MPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHU y4eOHOU
3a7a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMbIH pe3ysibTaT
NEeATEeIbHOCTU, OMPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JajgbHeHIIe paboThI;

PETYIMPOBATH CIIOCOO BBHIPAKCHHS IMOIIUH.

[IpenmeTHBIE pE3yJIBTATHI OCBOCHUS MPOrPAMMBbI [0 MATEMATHKE TTPEACTABICHBI
o rojgaM oOy4deHHs B paMKaX OTJEIbHBIX yU4eOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«Maremaruka», B 7-9 kinaccax — KypcoB «Anredpay, «['eomerpus», «BeposSTHOCTD H
CTAaTUCTUKAY.



OEJIEPAJIBHA A PABOYAS ITPOT' PAMMA YUYEBHOI' O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

Hean n3yyeHusi yuedOHOro Kypca

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBISIOTCS:

" M[pOAOJKEHHUE (POPMUPOBAHUS OCHOBHBIX MAaTeMaTWUYECKUX MOHSTHH (Yucio,
BEJIMYMHA, reoMeTpuyeckas ¢urypa), o0ecrneunBaronux MpeeMCTBEHHOCTh U
MEePCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHMs 00yUaronuXCs;

" pa3BUTUE WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIMOCOOHOCTEW OOyHaronuxcs C
311P, mo3HaBarenbHONW aKTUBHOCTH, UCCIEAOBATENIbCKUX YMEHUN, UHTEpPECA K
W3YYEHUIO MAaTEMaTUKH;

* nonBeneHue odyyaromuxcs ¢ 3[1P Ha 1ocTynmHOM 1J1 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTUKHU U OKPYKAIOIIIETO MUPA;

* ¢opmupoBaHue (PYHKIMOHAIBLHOM MaTeMaTH4YeCKO TIPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTU4YeCKue OOBEKTHI B PEaNIbHBIX )KM3HEHHBIX CUTYAIlUsX,
MPUMEHSTh OCBOCHHBIE YMEHUS MJIA PEIICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIOJYYEHHbIE pE3YyJIbTaThl W OLIEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUU COJEpP)KAHUS Kypca MaTeMaTWku B 5—6 Kiaccax -—
apudmMeTnyecKas U TeoOMeTpUIecKas, KOTOPbIe pa3BUBAIOTCS MapajlieIbHO, Kaxaas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroii, a B
TECHOM KOHTaKT€ U B3aUMOJIECHCTBHM. Takke B Kypce€ MPOUCXOJUT 3HAKOMCTBO C
AJIEMEHTaMU areOphbl U ONMUCATEIbHON CTAaTUCTUKHU.

N3yuenune apudmernyeckoro marepuaia HaAuMHAETCS CO CHUCTEMaTH3allud U
pPa3BUTHUS 3HAHUN O HATYpaJIbHBIX YHUCJAX, MOJYYCHHBIX B HadaibHOW mikoie. [Tpu
ATOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKU U (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COUYETAETCS C Pa3BUTUEM BBIYUCIUTEIBHON KYJIbTYPHI, B
YaCTHOCTU C OOy4YEHUEM IMPOCTEHITUM MpUEMaM MPUKUIKA U OIEHKH Pe3yJIbTaTOB
BBIYMCIIEHUN. MI3yueHne HaTypaabHbIX YUCEN MMPOOJIKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU MOHSATUSIMU TEOPHUH JIETTUMOCTH.

Jpyroif KpynHbIi OJ0K B COJEpKaHUH apu(DMETUUECKONU JTUHUU — 9TO JIPOOHU.
Hauano u3ydenusi 0ObIKHOBEHHBIX U JIECATUYHBIX APOOE OTHECEHO K 5 Kiaccy. DTo
MEPBBIA ATall B OCBOCHUM JAPOOEH, KOTIa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH
UJesMU, TOHATUSIMH TeMbl. [Ipu 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJTHOM 00BEME MPEANIECTBYET H3YUCHUIO JECATUYHBIX TPOOEH, U4TO 1eJIeco00pa3HO
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YMCIIOBOW JIMHUM, KOTJa IpaBuja ACUCTBUU C
JNECATUYHBIMH JIPOOSIMH  MOXKHO OOOCHOBaTh Y€ W3BECTHBIMU aJTOPUTMaMU
BBITIOJTHEHUS JIEUCTBUI C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JECATUUYHBIMU
IPpOOSIMU PACHTUPUT BO3MOKHOCTH JJIsi TIOHUMAaHUsI OOYYarOIMMHUCS MPUKIATHOTO
IIPUMEHEHUSI HOBOM 3alMCH TIPU MU3YYEHUU JAPYTUX MPEIMETOB U MPHU MPAKTUUECKOM
ucronb3oBaHuu. K 6 kimaccy OTHECEH BTOpPOM dTam B HW3YYEHUHM JpoOeH, Tje
MPOUCXOJUT COBEPIICHCTBOBAHNE HABBIKOB CpPaBHEHUSI W IpeoOpa3oBaHus JIpooOeid,
OCBOEHHE HOBBIX BHIYUCIUTEIbHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKHU BHIYHCICHUH,
B TOM YHMCJIE 3HAYEHUHN BBIPAKEHUMN, COJIEPKAIMUX M OOBIKHOBEHHBIC, U JIECATUYHBIC



Ipo0u, YCTAHOBIIEHUE CBS3EH MEXIy HUMH, PACCMOTPEHUE MPUEMOB peLIECHUs 3a7a4
Ha apoOu. B Hauase 6 kiacca mpoMCXOIUT 3HAKOMCTBO C MIOHATHEM TPOIICHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEN SBISETCS
TO, YTO OHU TAKKE MOT'YT pacCcMaTpUBaThCsl B HECKOJIBKO 3TanoB. B 6 kiacce B Havaze
n3ydeHus TeMbl «IloJ0KUTENbHBIE U OTPULIATENIBHBIE YUCIIA» BBIAEIAETCA MOATEMA
«llensle yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUILATENBHBIMU YHCIAMH U
JNEUCTBUSAMH C TOJIOKUTEIBHBIMA W OTPUUATEIBHBIMUA YHCIAMH INPOUCXOAUT Ha
OCHOBE COJAEPXKATEJIBHOTO TMOAXO0JA. OJTO TO3BOJSIET HA JOCTYIIHOM YpPOBHE
MO3HAKOMUTD YYAIINXCS MPAKTUYECKHU CO BCEMH OCHOBHBIMU IMOHSTUSIMH TEMBI, B TOM
Yyycjie W C NpaBWIAMH 3HAKOB IPU BBIMOJHEHUU apUPMETHUYECKUX JIEHCTBUM.
N3yuyenue paiioHaNbHBIX YUCENT HAa 3TOM HE 3aKOHYHUTCS, a OyJeT MpPOJOJIKEHO B
Kypce ajireOpbl 7 Kiacca, 4TO CTaHET CJIEIYIOUIUM MPOXO0JI0M BCEX MPUHIUITUATBHBIX
BOMPOCOB, TEM CaMbIM pa3JieJIeHUE TPYJHOCTEN 00JeryaeT BOCIIpUsATHE MaTepuaa, a
pacnpenesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0Oy4yeHUM pElIeHHI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HUCHOJIb3YHOTCS
apupmeTnyeckue MpuémMsl penieHus. TekcToBble 3a7auu, pelaeMble TP 0TpaboTKe
BBIYMCIIMTEIIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCs 3a1add CIEIYIOIINX
BUJIOB: 33Jaud Ha JBWKEHHWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy u
ITPOM3BOJIUTENIBHOCTh, HAa NPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C NpUEMAMM pEelIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BapHAaHTOB, y4yarcs paboTaTh ¢ HH(OpMaLMEl, PEACTaBIEHHON B (popMe TabuLl Win
Iarpamm.

B ®enepanbHoii paboueil mporpaMme MpeaycMOTpeHO (QopMUpoBaHUE
IpONEAEBTUUECKUX allreOpanuecKkux NpeacTaBieHnil. bykBa Kak CUMBOJ HEKOTOPOTO
Yucjaa B 3aBUCMMOCTH OT MaTEMaTHYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJB3yeTCS MPEXKIE BCEro AJs 3amucH OOLINX
YTBEPXKICHUM M  NOpeIJIoKeHUd, (opMys, B YaCTHOCTH JJisi BBIYUCICHUS
r€OMETPUYECKHUX BEJINYHH, B KAYECTBE «3aMECTUTEIISD YNCIIA.

B kypce «Marematukn» 5—6 KJIaccoB MPEACTABICHA HArJSAHAS F€OMETPHS,
HalpaBj€HHasT Ha  pa3BUTUE OOpPA3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHUs1, ©300pa3UTENIbHBIX YMEHUN. DTO BaKHBIN 3TAll B U3YYEHUU T€OMETPHH,
KOTOPBIM OCYIIECTBJISAETCS Ha HAIJBSIAHO-TIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HarsIIHO-00pa3Hoe  MbllieHue oOydvarouuxcs. boiblias pojib  OTBOAMUTCA
IIPAKTUYECKOM  JEATEIBHOCTH,  OIBITY,  OKCIEPUMEHTY,  MOJEIUPOBAHHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUUYECKMMH (UTypaMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEUIIUMHU KOH(MUTYpalUsIMHU, ydaTcsi U300pakaTh UX Ha
HEJIMHOBAaHHOW W KJIETYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTEHIIMe CBOMCTBa. B
MpoLEeCcce U3yUeHUs! HarjsAHON T€OMETPUN 3HAHUs, TOJyYEHHbIE 00Yy4aroIUMHUCS B
Ha4yaJIbHOM LIKOJIE, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yuyeOHOMY IUJIaHy B 5—6 Kjaccax H3Yy4yaeTcss WMHTErPUPOBAHHBIN
npeamer «Marematrukay, KOTOpPBIM BKIOYaeT apuMETUYECKUd Marepual M



HarJSIIHYI0 TE€OMETPHIO, a TAK)KE MIPOIEeIEBTUUECKUE CBEICHHUS U3 alTreOpbl, 3JIEeMEHTHI
JIOTUKY U Hayaja OMUCcaTeNbHOM CTATUCTHUKH.

Y4eOHBIi TUTaH Ha M3YYEHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacoOB B HENEII0 B TEUECHUE KAXJIOTO roaa oOydeHus, Bcero He menee 340
y4eOHBIX YacoB.

COJEP)XAHUE YYEBHOI'O KYPCA «MATEMATUKA» (I10 TOJIAM
OBYYEHUS)

S KJIACC

HarypaJjbHble 4ncia 1 HYJIb

HatypansHoe uwncno. Psa Harypanbnbix uucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YHUCIIOBOI) MPSIMOil.

[lozunnonHass cucremMa cyucieHus. *PuMckas Hymepamus Kak MpuMep
HETIO3MIMOHHON CUCTEMBI CUMCIICHUS™ ., [lecATHYHAS CUCTEMA CUMCIICHUSL.

CpaBHEHUE HATypalbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJIEM.
Cnioco6bl cpaBHeHUs1. OKpyTIeHNE HATYPaTbHbBIX YUCEN.

CnoxeHne HaTypaJbHBIX YHCEN; CBOMCTBO HYJIS IPHU CJIOKEHHHU. Briuntanue
Kak JieiicTBHe, 0OpaTHOE CJIOKEHHIO. YMHOXEHHE HATypaJibHbIX YHCEN, CBOMCTBa
HYJIS U €IUHUIBI IPU YMHOXKEeHUU. JleneHne kak neicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  neucTBuM, CBs3b  Mexay Humu. [IpoBepka  pesyibrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE U COUYETAaTENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, *PacHpelesIUTeIbHOE CBOMCTBO (3aKOH)
YMHOXKEHHS ™.

Hcnonb3oBanue OykB s 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTenn W KpaTHbIE 4YMCHa®, pas3lokeHHue Ha MHOxuTenu. [Ipocteie u
coctaBHbIe unciaa. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM I[IOKa3aTelieM. 3alkiCh 4YHWCIAa B BHJE CYMMBbI
pPa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIIEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAAOK  BBINOJIHEHUsS  JeuWcTBuM.  Mcmonb3oBaHMEe  MpU  BBIYHCIICHUAX
MEPEMECTUTEIHFHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOXKEHUS,
*pacnpeneuTeIbHOr0 CBOMCTBA YMHOKEHUS ™.

Jpodu

[IpencraBienrie o Jpobu Kak crnocoOe 3alucu  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HenpaBuibHbIE Apodu. CMmemanHas Jpoob;
peACTaBJIeHUE CMEIIaHHOM IpoOu B BUJI€ HETIPABUIILHOM APOOU U BBIICICHUE 1ETI0M
YacTH YKCJIa U3 HEMpaBWIbHOU apodu. M3o0paxenue apoOel ToukaMu Ha YHUCIIOBOM
npsimoii. OcHOBHOE CBOMCTBO Apoou. *Coxkparienue apooeit. [lpuBenenue apodbu k
HOBOMY 3HameHaTeno*. CpaBHeHHE APOOECH.

CrnoxxeHre M BBIYUTAHUE JpoOed. YMHOXKEHUE U JelieHne apo0eii; B3auMHO-

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOAMNTCSA B 03HAKOMHTEILHOM IuIane. Ilearor
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuara.



obpatHbie 1podu. *HaxokaeHue 4acTu 11eJ0r0 U IeJI0T0 M0 €ro 4acTu™.

Jlecsatnunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
0OBIKHOBEHHOU. 1300pakeHne AeCATUUHBIX IpoOel TOUKaMU HAa YUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckne JEHUCTBUS C JECATHYHBIMU npoOsmu. *OxpyrieHue
JNECATUYHBIX ApOOEH™.

Penienue TeKCTOBBIX 32724

Pemenne TekcTOBBIX 3adad  apudMeTHYeCKUM  crocoboM. *Perenue
JOTUYECKUX 3adad. Pemienuwe 3amay nepebOpoM BceX BO3MOXKHBIX BapUaHTOB™.
Hcnonb3oBaHue Mpy pelieHuy 3aa4 TaOJIUI] U CXEM.

Pemienne 3amau, coaepiKalllUX 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHMHBI:
CKOpOCTb, BpEMSI, PACCTOSIHHE; LIEHA, KOJTUYECTBO, CTOUMOCTh. ENMHUIIBI U3MEPEHNUS:
Macchl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBS3b MEXIY €IUHUIIAMU
M3MEPEHUS KaXI0W BETUUMHBI.

Pemenne ocCHOBHBIX 3a71a4 Ha JpoOu.

[IpencraBnenne TaHHBIX B BUE Ta0IMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinaele npencraBieHus o (GUrypax Ha IiIoCKOCTH: TOUKa, MpsAMasi, OTPE30K,
Jy4, yroj, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. lIpsmon, octpeii,
TYHOU U pa3BEPHYTHIE YTJIbI.

JnuHa oTpe3ka, METPUYECKUE EIUHUIIBI IIUHBI. J[JIMHA TOMaHOH, MEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHNEe U ITOCTPOEHUE YIJIOB C IIOMOIIBIO TPAHCIOPTUPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJBHUK;
PSIMOYTOJILHUK, KBAJIpaT; TPEYyTrOJIbHUK, *0 paBeHCTBE Puryp™.

N3o6paxkenne ¢uryp, B TOM umcie Ha Kierdatoi Oymare. *Tloctpoenue
KOH(UTypanuii U3 4YacTed MPsIMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare*. Mcnonap30BaHKe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes NOpPSAMOYroJbHUKA M MHOTOYTOJIBHHKOB, COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB, B TOM 4ucJe (QUryp, m300pak€HHBIX Ha KJeT4aTod Oymare.
Enuaunier usmepenus mioniaau.

*HarnsaHeie peACcTaBICHUs O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIbHBII
rapasuieenuIe, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTku kyba u mnapamnenenunena. Co3naHue Mojeneu
MHOTOTPaHHUKOB (13 OyMaru, mMpOBOJIOKH, IIACTUIIMHA | JIp.)™.

*O0béM TMPSMOYTONBHOTO TMapajuienenumnena, Kyoa. EguHuiel usmepeHus
o0BEMa™.

6 KIIACC

HarypaabHblie yucia

Apudmernueckne IEUCTBHS ¢ MHOTO3HAYHBIMU HATypPaTbHBIMU YHCIIAMHU.
UuciioBbie BRIPAKEHUS, TOPSAOK ICUCTBUH, UCTIOJb30BaHUEe CKOOOK. Vcnonb3oBanme
MPU BBIYUCIICHUSX MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHUS U
YMHOXEHHUSI,  *pacnpelesIUTeIbHOTO  CBOMCTBA  yMHOXEHUS.*  OKpyrieHue
HaTypaJbHbIX YHCEIL.



Jlenurenu U KpaTHbIE YKCa; *HAMOOJbLINI OOIIMK JENINUTENb U HAUMEHBIIIEE
oOwee kpaTHoe. [IenruMocTbh CyMMBbI M POU3BEACHUS ™. JleieHne ¢ OCTaTKOM.

JApoou

OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIllEHHE JIpPOOEid.
CpaBHenue u ymopsagounBaHue npoOeil. Pemenne 3amay Ha HaxOXKIACHHE YacTU OT
[EeJIOr0 M LeJoro mo ero d4actu. [[poOHoe uMcino Kak pe3ynbTaT JeJICHHS.
[IpeacraBnenne aecATUIHOW APOOM B BHUAEC OOBIKHOBEHHOW APOOM W BO3MOXKHOCTH
IPEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble apoOu U
METpUYECKasi cucTeMa Mep. ApupMETHUECKUE NEHCTBUS U YHMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHONIEHHMU. *Macmrad™, Mnpornopuus.
IIpuMeHeHne nIpoNopLUi IPY PEILICHUH 3a1a4.

[TonsiTne mpoueHTa. BerauciieHne npoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
MPOLICHTY. BhIpa’keHrne NPOLEHTOB AECATUYHBIMH Ipo0siMu. Pemenue 3agady Ha
MPOLICHTHI. BhIpaskeHre OTHOLLIEHUS BEJIMYUH B IPOLICHTAX.

ITost0:kMTENBHBIC M OTPHLATEIbHbBIC YHCJIA

[lonmoxkutenpHble W OTpULaTelbHble Yucna. Llenpie uncna. *Mopyne uwmcia,
reOMETpUYEeCcKas MHTeprnperauus Moayias uucia™. HWM3o0paxeHue yucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITIOBBIE MPOMEXKYTKH ™.

CpaBHeHue umcesl. Apu@METHYECKUE JEUCTBHS C TOJOXHUTEIbHBIMU U
OTPULIATEILHBIMHU YHACIAMU.

[IpssMoyroJyibHasi cucTeMa KOOpJAMHAT Ha IUIOCKOCTH. KoopanHaTel TOYKM Ha
IUIOCKOCTH, abcuucca u opauHata. [loctpoenne Touek u puryp Ha KOOpAUHATHOMN
IUIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[Tpumenenue OyKB JJisl 3aITUCH MAaTEMATUYECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiicTBa apudmeTHueckux JeWCTBU. *ByKkBeHHBbIE BBIPAKEHUS M UHCIOBBIC
MO/ICTAHOBKHU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
@opMyibl; (GOpMyIIbI IEPUMETPA U IUIOIIAN MPSMOYTOJIbHUKA, KBaJapara, *00béMa
napauieienuneaa u kyoa*.

PemieHne TekCTOBBIX 33124

Pemenne TekCcTOBBIX 3adad  apuMETUUYECKUM crnocodboM. *PemieHue
JOTUYECKUX 3a1a4. Pemienne 3a1au nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenue 3amad, coaepXalmuMx 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOMMOCTbD; IPOU3BOAUTENBHOCTb,
Bpems, 00bEM paboThl. EquHMIBI M3MEpEeHHs: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpEMEHU, CKOpPOCTU. CB3b MEXKY €IMHULIAMH U3MEPEHUS KaXK0W BEIIMUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOIIEHUEM, IPOMOPLIMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTaMU; pElIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U MPOLEHTHI.

*OneHka 1 MPUKUIKA, OKPYTIECHUE pe3yibTara™.

*CocraBieHne OyKBEHHBIX BBIPAKEHUM 110 YCIOBUIO 3a/1a4n’™.

[IpencraBnenre JaHHBIX C MOMOIIbIO TaOmuy u guarpamm. CronOuateie
IUarpaMMbl: YT€HUE U MOCTpOeHHE. YTeHHe KPYTroBbIX AUarpamm.

Harasimnas reomerpusi

Harnsinaele npencraBinenus o GUrypax Ha mioCKOCTH: TOUKa, MpsMasi, OTPE30K,



Jy4, yTOJ1, JIOMaHasi, MHOIOYT'OJIbBHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

*B3anMHOE pacroyoKE€HUE JBYX MNPSAMBIX Ha IUIOCKOCTH, HapaijielIbHbIE
psIMble, MEPIEHIUKYISpHbIE MpsMble™. M3MepeHue pacCTOSHUN: MEXIY ABYMs
TOYKaMH, OT TOYKH J0 MPSAMOIl; JJIMHA MaplIpyTa Ha KBapaTHOU CETKeE.

WN3mepeHne W TNOCTPOEHHE YIJOB C MOMOIIBK TpaHCHOpTHpa. Buabl
TPEYrOJIbHUKOB: OCTPOYT'OJIBHBIN, IIPSAMOYTOJIbHBIN, TYIOYTOJIbHBIM;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK, IPUMEPHI
YEThIPEXYTOJBHUKOB. [IpAMOYTONBHHK, KBaJpaT: HUCIOJIb30BAHUE CBOWCTB CTOPOH,
yriaoB, auaronaned. *MzoOpaxkeHue reomeTpuyeckux GUIYp Ha HEITUHOBAHHOM
Oymare ¢ HCIOJb30BAHUEM LHUPKYJS, JHUHEHKH, YroJbHUKA, TpaHCHIopTupa™.
[TocTpoeHus Ha kieTyaroi Oymare.

[Tepumerp MHOTOYyrONBHUKA. [lOHATHE IIOIIAIN PUTYPBI; €UHULIBI H3MEPEHUS
riomaau. [Tpubmmxénnoe namMepeHue miomaau Guryp, B TOM 4UCII€ Ha KBaIpaTHOM
cetke.™ [IpuOnmxEHHOE U3MEPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAAN Kpyra™.

*CuMMeTpusi: IeHTpajibHasA, OCeBas M 3epKalibHas cumMmeTrpuu. lloctpoenue
CUMMETPUYHBIX PUTYP™.

*HarnsaHple MpeACcTaBIeHHs O TPOCTPAHCTBEHHBIX (PUTypax: napajuiesenunen,
Ky0, mpu3ma, nupaMuja, KOHYyC, UWIMHIAp, mmap u cdepa. HN3o0paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOIPAHHUKOB, LHIMHAPA U
koHyca. Coznanue Mojenel MmpocTpaHCTBEHHBIX GuUryp (U3 Oymaru, MpOBOJIOKH,
IJIACTUJIMHA U Jp. ).

[Tonsitue o0OBEMA; enuHUIBI HU3MepeHuss o0bémMa. OO0BEM MPSMOYIOJIBHOIO
napajienenuneaa, kyoa*.

IIJTAHWUPYEMBIE TTIPEJMETHBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI
YUEBHOI'O KYPCA «MATEMATHUKA.

OcBoenue ydyebHoro kypca «MartemaTuka» B 5—6 KiaccaXx OCHOBHOMW IIIKOJIBI
JOJDKHO 00OecreunBarTh JOCTHXKEHHE CIEAYIONIIUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pEe3yJIbTATOB:

5 KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHPOBATHCS B IOHATHUSAX U OTICPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMH C HATyPaJbHBIMU YUCIIAMU, OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSIMH.

CpaBHUBATH U YIOPSAOUYMUBATH HATYPAJIbHBIC YUCIIA, CPABHUBATH B MPOCTEUIIINX
CITy4asix OObIKHOBEHHBIE APOOH, AECSITUUHBIC JPOOH.

CoOOTHOCUTB TOUKY Ha KOOPJUHATHOM (UUCTIOBOI ) MPSIMOM C COOTBETCTBYIOIIUM
el YucIIoM 1 n300paxaTh HaTypalibHbIC YHUCIIa TOUKaMU Ha KOOPAMHATHOMN (YUCTIOBOM)
IIPSMOM.

Beinmonuate apudmMeTndeckue JACUCTBUS C HATypaJdbHBIMH YHCIAMH, C
O0OBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BbINONHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUUCICHUI.

OKpyIJISITh HATypaJIbHBIE YHCIIA.



Pemenne TekcTOBBIX 33124

Pemarp TekcTOBBIE 3amayM apU(PMETUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Tiepedopa BCEX BO3MOXHBIX BapHaHTOB (TIpu
HEOOXOJIMMOCTH C HAPABJISAIOIIEH MOMOIIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIIME BEJIMYMHBIL:
CKOpPOCTbh, BpEMsi, paCCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (ITPH HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOJIUI[bl, 0003HAYEHUS MPU PEIICHUU
3ajad.

[Tonbp30BaThCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChl; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpaXKaTb OJHM E€IUHUIIBI BEJIMYMUHBI 4Yepe3 Jpyrue (mpu
HEO0OXOIUMOCTH C OTIOPOM HA CIIPABOYHYIO MH(POPMAILIHIO).

W3Bnekats uHMOpMaIuio, MPEACTABICHHYIO B Tabiuile, Ha CTOIO04YaTOMN
IuarpaMMe, HHTePIIPETUPOBATh IPEICTABICHHbBIE TAHHBIE, UCIIOJIb30BATh JAaHHBIE TPH
pelIeHnu 3a1a4.

Harasignas reomerpus

[Tonbp30BaThCA T€OMETPUUYECKUMH TMOHATUAMM: TOYKA, IpsiMasi, OTPE30K, JyY,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpUMEpPbl OOBEKTOB OKPYKAIOIIETO MHUpPA, HMEIOMMX (popmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, TPU HEOOXOJUMOCTU IO BU3YaJIbHOM OIOpE,
CBSI3aHHYIO C yIJIAMU: BEPIIMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YIoOJI, BEpILIHHA,
CTOpPOHA, IMaroHAJIb; ¢ OKPYKHOCTBIO: pauycC, TUaMeTp, LIEHTP.

N300pakath W3y4YeHHBbIE TeoMeTpuueckre (Urypbl Ha HEJIWHOBAHHON W
KJIeTYaToOl Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEUKH (MIOCTIE COBMECTHOTO aHAIIN3a).

HaxonuTe MJIMHBI OTPE3KOB HENOCPENCTBEHHBIM H3MEPEHHEM C IOMOILBIO
JUHEHKH, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI, CTPOUTH OKPY>KHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHMKA, KBaJparTa JJIsl UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Beluncnare mepuMerp M IUIOMIA[Ab KBajapara, MOpsIMOYrojibHUKA, GUryp,
COCTABJICHHBIX W3 MPSIMOYIOJbHUKOB, B TOM 4HCIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaTbC OCHOBHBIMH METPUUECKUMH €IUHHUIIAMU W3MEPEHUS [JIUHBI,
TJIOIIA/N; BRIPAXKATh OJTHU €IMHUIIBI BETUMYMHBI Yepe3 Apyrue (Mpru HE0OXO0IUMOCTH C
OTIOPOM Ha CTIPaBOYHYI0 MH(POPMAIIHUIO).

Pacnio3naBaTh mapasmienenuresi, Ky0, UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIITUHA,
pedpo TpaHb, U3MEPEHUS;, HAXOAUTHh H3MEPEHUS TapaJljieienunena, Kyoa.

Beraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEpeHUsM (C
OTIOPON Ha aJITrOPUTM YUYEOHBIX JIEUCTBHUM), MOJB30BATHCS CAMHUIIAMU H3MEPEHUS
00BbéMa.

PemaTe HecJOXHBIE 3aJa4l Ha HM3MEPEHUE T'€OMETPUYECKUX BEIMYHMH B
NPAKTUYECKUX CUTyaluusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).



6 KIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHPOBATHCS B MOHATHUSAX M OTIEPUPOBATH HA 0a30BOM ypOBHE TEPMUHAMH,
CBS3aHHBIMHM C Pa3JIMYHBIMU BUJAMHU YHCENl U CIIOCOOaMU HUX 3alKCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OJAHOM (DOPMBI 3aMCH YKCIIA K JPYTOM.

CpaBHUBaTh M YyHOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprudpMeTnyeckrue 1eHCTBUS C HaTypadbHBIMU U LEIbIMU YKCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JIPOOSMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YU CIIAMM.

Briuncnars 3Ha4€HUS] YUCTOBBIX BBIPAXKEHUMN, BBIMOJIHATh TPUKUIIKY U OLICHKY
pe3ynbTaTa BBIUMCICHUHN; BBITIOJHATH MPEOOpPa30BaHUS YHCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETUUECKUX TEUCTBUM.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €1 YHCIIOM
1 n300pa)kaTh Yyrciia TOYKaMHU Ha KOOPJIMHATHOU MPSIMOM, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJILHOM CHCTEME KOOPAMHAT C KOOPAWHATAMHU
3TOU TOYKH.

OxpyrasTh IeNble 4YKclia U JeCATHYHBIE ApoOu (Mo oOpasily), HaXOAWTh
PUOTUKEHUS YHUCEIL.

YucoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTHPOBATHCS B IOHATHUSAX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMH,
CBSI3aHHBIMU C 3aMKChIO CTETICHU YKCJIa, HAXOUTh KBAJIpaT U Ky0 4ucia, BEIUUCISATD
3HAQYEHUS MPOCTEUIITNX YUCIIOBBIX BBIPAXKEHUH, COICPKAILUX CTEIICHH.

[Tonp30BaThCA MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOJMMOCTH C OMOpOM Ha
aJTOPUTM IPaBUIIA), PACKJIa/IbIBATh HATYpaJbHbIC YUCIIA HA TPOCTHIE MHOKUTEIIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OYKBBI 111 0003HAYEHUS YHUCEN MPU 3aMUCU MaTEMaTUUYECKUX
BBIpQKEHUN, HAXOJUTh 3HAYEHUS OYKBEHHBIX  BBIPKEHHM, OCYIICCTBIISA
HE0OXOAMMBbIE MOACTAHOBKM M IpeoOpa3oBaHus (C OMOPOM Ha aJrOPUTM Yy4eOHBIX
JEUCTBUM ).

Haxoaute Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

PemaTte MHOTOIIArOBBIE TEKCTOBBIC 3a7aud apU(METUYECKUM CIIOCOOOM C
ONIOPO¥ Ha BOMPOCHBIN IJIAH.

Pematp MpOCTEUIIne 3aJ1a4u, CBSI3aHHBIE c OTHOLLIEHUEM,
MPOMOPUMOHAIIBHOCTBIO BEJIMYMH, POIEHTAMU; PEIIaTh TP OCHOBHBIC 3a/1a4yd Ha
JIpOOU U MPOLEHTHI.

Pemate 3amaun, cojaepkKalme 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIUYHUHBI:
CKOpPOCTb, BpEMSI, PaCCTOSHUE, 1IEHA, KOJTMYECTBO, CTOMMOCTD; IPOU3BOIUTEIILHOCTb,
BpeMsi, 00bEMa pabOThI, UCTIONB3YS apu(pMETUUECKUE NEUCTBUS, OIICHKY, TPUKUIKY;
MOJIb30BATHCS €IMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIMX BEIUYHMH.

CocTtapisaTh OyKBEHHBIE BBIPAXKEHUSI IO YCIOBUIO 3a7a4M MTOCJIE COBMECTHOTO
aHaaus3a.

W3Bnekats wHGOpMAIUIO, TPEACTABICHHYIO B Ta0nWIax, Ha JIMHEWHOH,



CTOJ0YaTOW WM KpYroBOW JauarpaMMax, HHTEPIPETUPOBATH IPEACTABICHHBIE
JTAHHBIE; UCIOJb30BaTh JaHHBIE IIPHU PEILIEHUH 3a/a4.

[TpencraBisaTs nHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harasignas reomerpus

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOHNX (HopMmy
M3YYEHHBIX TE€OMETPHUYECKHX IUIOCKHX W IPOCTPAHCTBEHHBIX (Uryp, NpUMEpPHI
pPaBHBIX U CHMMETPUYHBIX (pUryp.

N300paxaTh ¢ MOMOUIbIO LIUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HETMHOBAaHHON
U KJIETYaTOl OyMare n3y4eHHBbIE IUI0CKHE FeOMeTprudecKue (GUrypsl 1 KOHQUrypaumu,
CUMMETPUYHBIE QUTYPBI.

HMmeTp npencTaBleHHE O TEOMETPUYECKUX MOHSITHSIX: PaBEHCTBO (QUIYp,
CUMMETpPHS, OCb CHMMETPHUH, LEHTP CUMMETPHH.

HaxonuTh BEIMYHUHBI YIIIOB U3MEPEHUEM C MMOMOIIbIO TPAHCIIOPTHUPA, CTPOUTD
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJB30BAThCA NPU PELIEHWU 3a1ad IpagyCHOU MEpou
YIJIOB; paclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, Pa3BEPHYTHIM U TYIION YTJIBIL.

BbluuCHATh IJWMHY JIOMAHOM, MEpUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AMHUIAMU U3MEPEHUs JUIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, UCronb3ysl YepTEKHBIE NHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHY IIyTH Ha KBaPaTHOU CETKE.

Bbruncnate miomaab  (Uryp, COCTaBICHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHNEe Ha IPSIMOYTOJIbHUKH, HA paBHbIE PUTYPBI, JOCTPaUBaHUE 10
OPSIMOYTOJIBHHKA; TOJIb30BaThC OCHOBHBIMH E€IUHULAMH H3MEPEHHMs IUIOIIAIH;
BbIpaXaTh OJIHU €IMHULIBI U3MEPEHUS IO Yepe3 Apyrue (Ipu He0OXOAUMOCTH C
OTIOPO¥ Ha CIIPAaBOYHYIO MH(POPMAIIUIO).

Pacrno3naBaTh Ha MOAENAX M H300pXKEHUSIX NUPAMHUAY, KOHYC, LMJIMHID,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxkath Ha KjIeT4aToM OyMare mpsMOYTOJbHBIN Mapasieenunes.

Boruucnsate 00bEM MpSIMOYTOJBHOTO Mapajviesenunena, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHU U3MEpPEHUs 00BbEMA; BhIpaXKaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHbIE 3aJaud Ha HAXOXKJIECHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUYECKUX CUTyalusiX (Ipr HEOOXOIUMOCTH C BU3yaJIbHOW OTIOPOA).

®OEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBbI
Hesu n3yyeHust yueOHOTo Kypca

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOM WIKOJBI: OHA
o0OecreynBaeT M3y4y€HUE IPYruX JUCLUUILIMH, KaK €CTECTBEHHOHAYYHOIrO, TaK H
T'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO JJIsl TPOJI0JKEHNS 00pa30BaHUS U
B IOBCEIHEBHOW >XM3HU. Pa3zBuTHe y OOy4alomMXCsS HAYYHBIX MPEACTABICHUA O
IIPOUCXOKIECHUH
M CYIIHOCTH aJreOpandecKux aOCTpaKIui, CIoco0e OTPaKeHHs] MAaTeMaTHYEeCKOM



HAyKOM SIBIEHUW U TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJH MATEMATUYECKOTO
MOJICIIUPOBAHUS B HAYYHOM TO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy9HOTO MHUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IJIS aalTallid B
coBpeMeHHOM LH(poBoM obmecTBe. M3yuenue anredOpbl €CTECTBEHHBIM 00pa3oM
obecrieuMBaeT  pa3BUTUE  yMEHUsS  HaAONIOJaTh,  CpPaBHHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBHUS W BBIBOJBI, (POPMYIHPOBATH
yrBepkeHus. OcBoeHue Kypca aireOpbl 0OecreyrMBaeT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUs OOYYalOIMXCSl: OHU UCIHOJIB3YIOT JEAYKTUBHbIE M HMHIYKTUBHbBIC
paccykJieHus, OO0O0OIleHHe M KOHKPETH3aluio, aOCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeanojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIBHOU
NEeSATEIBHOCTH  OOY4YaloIIMXCA, TIO3TOMY CaMOCTOATENLHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aledl JeaTeIbHOCTHOTO IPUHIIUIA
00yueHusl.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHUMAIOT COJIEPKATEIBbHO-METOANYECKHE IWHUU: «YUucna u
BBIYUCIICHUS»; «AJre0pandeckue BbIpaXEHUsD»; «YPABHEHUS U HEPABEHCTBAY;
«Dynkum». Kaxaas u3 atux cogepkarelbHO-METOANYECKUX JTMHUN Pa3BUBACTCS HA
MPOTSKEHUU TPEX JIET U3YUYEHUSI Kypca, €CTECTBEHHBIM O0pa3oM MEpEeIuieTasich U
B3aMMOJICUCTBYS C IPYTUMU €ro JUHUSAMH. B Xoje u3ydeHus Kypca o0ydyarommmcs
NPUXOJIUTCS JIOTUYECKH PACCYKIaTh, HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3UM ¢ 3TUM 11€71ecO000pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielibl MATEMAaTHYECKOTO 00pa30BaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIIUMHCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTEMaTUYECKOTO si3bIKa. Takum 00pa3oM, MOKHO YTBEPKIATh, YTO COACPKATEITHHON
U CTPYKTYPHOU OCOOEHHOCTBIO Kypca «AmnreOpay SBISIETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOM  JIJIA
JNadbHEUIer0o M3y4eHUsi MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYarommuXxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUS TOJIb30BAThCA AJITOPUTMaMH, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOJMMBIX MJII MOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSATUS O YKCJIE B OCHOBHOM IIIKOJIE CBA3aHO C pAllMOHATBHBIMU U
HMppalMoHaIbHBIMU YUCIaMU, (OPMUPOBAHHEM TPEACTABICHUN O JACHCTBUTEIHHOM
gucIie. 3aBepIieHre OCBOSCHUS YHCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3BeHY 0OIIero
oOpa3oBaHUs.

CopeprkaHnue ABYX alireOpandecKuX JMHUN — « ATreOpanyecKue BEIPOKESHUS U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (HOPMUPOBAHUIO Yy OOyUYaIOIMIUXCS
MaTeMaTUYeCKOro armapara, HEOOXOJAMMOTO i pelieHUs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE
y4eOHBIM MaTepual TPYNIUPYETCs BOKPYT PpallMOHAIBHBIX BbIpakeHUH. AnrebOpa
JNEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH KakK sI3bIKa ISl IOCTPOCHUSI MAaTEMAaTUUECKUX
MOJIeJIeH, OMMCaHUs MPOILIECCOB U SIBJICHUM peaibHOrO Mupa. B 3amaum oOyueHwus
anreOpe BXOIAT TakkKe JajbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MHBIILICHHUS,
HEOOXOJMMOI0, B YAaCTHOCTH, JJII OCBOEHHUS Kypca MHGOPMATHUKH, W OBJIAJICHUE
HaBBIKaMU JEAYKTUBHBIX paccykaeHuil. [[peobpazoBanrie CUMBOILHBIX (DOPM BHOCUT



CBOM crneuM@uueckuid BKJIaa B PpPa3BUTHE BOOOPAXKEHUS, CIOCOOHOCTEN K
MAaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJIEHO Ha IOJIyuYeHHUe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKONW MOJAETH Iis
OMHCAaHUsI M HUCCIEJOBAHMUS Pa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPUPOIEC U
obmecTBe. M3ydyeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y O0ydarolIuXcs
YMEHHMS UCIIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LIMBUIIM3ALUU U KYJIBTYPBI.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHE

CormacHo yuyeOHOMY TuTaHy B 7-9 Kimaccax wu3ydaercss Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAXKCHUS», «YpaBHEHUS U
HEPaBEHCTBa», « DyHKIIUNY.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TEUEHUE Ka)XJO0ro rojia oOydeHwus, BCEro 3a TpH rojaa
oOyuenus: — He MeHee 306 yueOHBIX 4acoB.

COAEPXAHUE YUYEBHOI'O KYPCA «AJIT'EBPA» (I10 TOAAM OBYUEHNM )
7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OIHON (OPMBI 3aIUCU
npobeir Kk gpyroi. IloHaTme palMoHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHUE,
yOOPSIOYUBAHUE  pAllMOHAIBHBIX  4YHcel.  ApudMeThyeckue  JeHUCTBUS  C
palMOHAIBHBIMA YHUCIaMU. PelieHue 3amad w3 peajdbHOM MPAKTUKM HA 4YacTd, Ha
TpoOH.

Crenenb ¢ HaTypaJibHBIM T[IOKa3aTEJEM: OIpeAesieHHe, MpeoOpa3oBaHue
BBIPKCHHUI HA OCHOBE ONPEIEIICHUS, 3aMUCh OOJIBIIUX YUCE]T.

[IporieHThI, 3anUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33J1a4l Ha MPOIEHTHI, PEIICHHE 3a71a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHue TMPU3HAKOB  JACIMMOCTH, Pa3liO)KEHUE HAa  MHOXHUTEIU
HATypaJIbHBIX YUCE].

PeanbHbpie  3aBUCMMOCTH, B TOM  4HCle TipsMas W oOparHas
MPONOPLIMOHAIBHOCTH.

AuredpanvyecKue BbIPpAKEHUA

[IepeMeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTumeble
3Ha4YeHUsl MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEX]y BEIMYMHAMU B BHJIC
dbopmyiel. Beraucnenus no gpopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUI, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBuia IMpeoOpa3oBaHUs CyMM U TPOM3BEICHUM, MpaBWJIa PACKPHITHUS CKOOOK M
MPUBECHUS TTOJOOHBIX CllaraeMblX.

CBoiiCcTBa CTEMEHU C HATYPAIbHBIM MOKA3aTEJIEM.



OpHowiensl 1 MHOroujeHbl. CteneHb MHoOrousjeHa. CJoKeHUe, BbIYMTaHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBI U
KBazpaT pasHocTH. DopMysa pa3HOCTH KBaApaToB. Pa3imoxeHue MHOTOYJIEHOB Ha
MHOKHTEJIH.

YpaBuenus

VYpaBHEHHE, KOpPEHb YpaBHEHUs, IMpaBuja MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUIIBHOCTbh YPaBHEHU.

JIuHelHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JMHEHWHOTO
YpaBHEHUS, pEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUI MO YCIOBUIO
3ajaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

*JluHeliHOE ypaBHEHHUE C ABYMs EPEMEHHBIMU | ero rpaduk 2. CucreMa JByX
JUHEWHBIX YpaBHEHUW C JABYyMs IIEpEMEHHBIMHU. PenieHue cucrteM ypaBHEHUI
Croco00M NOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YpaBHEHUM.

DOyHKUUHA

Koopaunara Touku Ha npssMoi. YUucnoBsle TPOMEXKYTKU. PaccTosiHne Mexay
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronpHas cuctema koopauHaTt, ocu OX u Oy. AGcmmcca v OpIuHaTa TOUYKH
Ha KOOpAMHATHOW 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UrteHue
rpaMKOB peabHbIX 3aBUCUMOCTEH.

[Tonsarue Gpynkuuu. ['paduk dpynkimu. Coiicta dyHkuuid. JIunelinas GpyHKIus,
e rpaduk. I'padpuk pyukumm Yy = kX + b. *I'paduueckoe peinenne THMHEHHBIX
ypaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUN™.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanMoHAIBLHOM YHCIIE.
HecsTuuabie TPUOTMKEHUST UPPAMOHANTBHBIX uncen™. CBOMCTBa apupmMeTHIeCKuX
KBa/IpATHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYUCIICHUAM. *J|elicTBUTEIbHBIC YKCIa™.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanyecKue BbIPAKEHUSA

KBanpaTHblil TpEXusieH; pa3ioKeHne KBaIpaTHOTO TPEXUJICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  alreOpaudeckux  JpoOeil.
ParmonanbHbIe BRIpOKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBanparnoe ypaBHeHue, opMmyrna KOpHEH KBaJIpaTHOTO ypaBHeHHs. *Teopema
Buera*. Pemenue ypaBHeHU, CBOJSAIIMXCS K IMHEHHBIM U KBaJpaTHIM. [IpocTeitiue
JPOOHO-paIMOHANIEHBIC YPABHEHHUS.

*T'padmyueckas HHTEPIIPETAIUS YPABHEHUN C JBYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YypaBHEHUM C JBYMsI NepeMeHHbIMU™. I[IpuMepbl pelieHus CcucTteM

2 3nech u ganee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX HIPOBOJAUTCA B 03HAKOMHTEILHOM Iiane. [legaror
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuara.



HEJIMHEHHBIX YPABHEHUM C IBYMS IIE€PEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a/1a49 anreOpanvaecKuM CrocoOoM.

YucnoBble HEpABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOM TEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DOyHKUIMHA

[Tonsitue ¢pynkuu. O61aCTh ONpPENEICHNUs 1 MHOXKECTBO 3HAUCHUN (DYHKIINU.
CrnocoOsI 3a1anust GyHKITHIA.

['paduk ¢ynkuuu. YreHue cBoiicTB PyHKuMu mo e€ rpaduxy. Ilpumeps
rpa@uKoB QYHKIHMI, OTPAKAIOIMIUX PEATIbHBIE MPOIECCHI.

@DyHKIMY, ONHUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MpPONOPIHMOHATILHBIC

k
3aBUCHMOCTH, ux rpaduxu. Oyakuuuy = X2y = X3,y = /x, Y =~ *T'paguueckoe

pelIeHrne ypaBHEHU U CUCTEM YPaBHEHUIT™ .

9 KJIACC

Yucsia ¥ BbIYMCICHUS

PannonanbpHble yucia, *MppalMoOHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE 1poOU. MHOXECTBO JEHCTBUTEIBHBIX YNCEN; NEHCTBUTEIbHBIEC UM CIIA KaK
OECKOHEYHbIE AECATUYHBbIE ApOoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  4HCEN, apu(MeTUYECKHe JACHCTBUSA C
JNEUCTBUTEIBLHBIMHU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpA, MJIMTEIBHOCTh MPOLECCOB B
OKpPY’KaIOILEM MUPE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yucel. [Ipuknaka u oneHka pe3yinbTaTOB BIUYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHUN, CBOISIIUMXCA K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. *Ilpumepbl pelieHHs] ypaBHEHHUM TpeThell M 4YeTBEPTOM
cTeneHel pa3jaoKeHUeM Ha MHOXKUTEIN ™.

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelenune TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEPEMEHHbIMU M ero rpaduk. PemeHue cuctem IByx
JIMHEMHBIX YPaBHEHUM C ABYMs NEPEMEHHbIMU. PellieHue cucrem IByX ypaBHEHHUM,
OIHO U3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpoil creneHu. ['paduyeckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJOHOM IiepemeHHoW. KBaaparHele HepaBeHCTBaA.
['padmyeckass uHTEpHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
NIEPEMEHHBIMM.



DyHKIUU
KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. IlapaGona, koopauHaThl
BEPIIHUHBI TapadoJIbl, OCh CAMMETPUHN TapadOJIbL.
['paduku byHKIH: y = kx, y = kx + b, y = X%
K N
y =x,y = — M X CBOJCTBA.

YucioBble M0CJI€10BATEILHOCTH U IIPOrPeCCUn

[loHATHE 4YMCITOBOM MOCIENOBATEIBHOCTH. 3aJaHuE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoi u GopMysI0il N-To WIeHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro uiieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

*Uzo0paxeHrue 4YiICHOB apU(METHYECKOH W TCOMETPUYECKOH IPOTPecCHid
TOYKaMH HAa KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM Y SKCIOHEHIMAIbHBIA POCT.
Cno>xHbl€ TPOLIEHTHI ™.

INTAHNPYEMBIE IIPEIMETHBIE PE3YJIBTATBI OCBOEHMA
®EJIEPAJILHON PABOYEM ITPOI'PAMMEBI KYPCA «AJITEBPA»

OcBoenne yueOHOro Kypca «AusreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsI JOJDKHO OOECleurMBaTh JOCTHUXKEHUE CICAYIONIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUA

BeImtotHSITE, couyeTass yCTHBIE W TNHCHMEHHBIC TPUEMBI, apuPMeTHIECKue
JEUCTBUS C PaIlMOHAILHBIMU YHCIIAMH.

HaxonuTh 3Hau€HWs YHCIOBBIX BBIPAKEHHM; MNPUMEHATH pPa3zHOOOpa3HbIE
CrOCOObI W TMPUEMBI BBIYMCICHUS] 3HAUYCHUN JPOOHBIX BBIPAKECHUM, COAEPKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOH.

[lepexomuth OoT omHOM (PopMBbI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO NECATHUHYIO NpoOb). CpaBHUBATH H
yIOPSI0YNUBATH PAllMOHATBHBIC YUCIIA.

OKpyIJIsTh Yncia.

BBITIOHITE TPUKUIKY W OIEHKY pe3yjIbTaTa BBIYMCIICHHUM, OIEHKY 3HAYCHHUI
YHUCJIOBBIX BBIPAKCHUH.

BEITIOTHSTE ACHCTBHUS CO CTEIICHSIMH C HATYPAJIbHBIMU ITOKa3aTeIsAMU (C OMTOpOi
Ha CIIPaBOYHYIO0 UH(POPMAITHUIO).

[IpuMeHSTh MPU3HAKU ACIUMOCTH, PAa3JI0KEHNE Ha MHOXKHUTEIH HATYPaTbHBIX
YHUCE.

Pemare mpocreiiime MNpaKkTUKO-OPUEHTUPOBAHHBIC 3a/ladyM, CBS3aHHBIE C
OTHOIIIEHWEM  BEJIWYUH,  MPOMOPIMOHAILHOCTEIO  BEIMYHMH,  TPOIEHTAMU;
MHTEPIIPETUPOBATH PE3YIIbTATHI PEIICHUS 337124 C YIETOM OTPaHUYCHUM, CBSI3aHHBIX CO
CBOMCTBAMH PacCMaTPUBAEMBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA



OpueHTHpOBaTbCSI B TOHATUSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
anredpanvdeckor TEPMUHOIOTHEN U CUMBOJIUKOM.

Haxonuthe 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

BoIoNHATE MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUSI B MHOTOYJIEH IPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPHITHEM CKOOOK.

BBITIONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHSTh (hOPMYJIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTHU (C OMOpon
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OcCylIeCcTBIATh Pa3I0KEHUE MHOTOYIEHOB HA MHOXHUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXUTEJNS,, TPYNIUPOBKHU ClIaraeéMbIX, MPUMEHEHHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OMOpO Ha CIIPABOYHYIO HH(DOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB JJIsl PEIICHUS Pa3IMyYHbIX 3a]1a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOil HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHUs U HEPABEHCTBA

Pemlate JMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
nepexoja OT UCXOAHOI0 YPaBHEHHUS K PaBHOCHIBHOMY emy. [IpoBepsTh, sBI€TCS Jin
YHUCJIO KOPHEM YPAaBHEHHS.

HmeTs mpencraBieHHEe O rpapUuecKHMX METOAax MpH PELICHUH JIMHEWHBIX
YPaBHEHHI U KX CUCTEM.

[Tonbupatre mnpuMepsl Hap YWCEN, SBISIOUUXCA pPELIEHUEM JMHEHMHOro
YPaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CTpouTh B KOOPIAMHATHON TUIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEePEeMEHHBIMH; TIOJB3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHHS YPaBHEHUS.

PemaTte cucteMbl ABYX JMHEHHBIX YpPABHEHUH C ABYMS MEPEMEHHBIMH, B TOM
yucie rpapuyecku (C ornopoi Ha alropuT™M YUeOHBIX IEUCTBUI).

CocTaBnsTh (MOCIe COBMECTHOIO aHAJIN3a) U PEIaTh JIMHEMHOE YpaBHEHHUE WU
CUCTEMY JIMHEMHBIX YPAaBHEHH MO YCJIOBHUIO 3a/layd, WHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M [MOJTYUYEHHBIN pe3ynbTar.

Koopaunarel u rpadpuxu. ®yHKUUU

N3o0pakath Ha KOOPAMHATHOM MPSAMOM TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KHU, UHTEPBAJIbI; 3aMHUCHIBATh YUCJIOBBIE MPOMEKYTKH Ha
anreOpandecKkoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu y = Kx + b,

OnuceiBaTh C TMOMOILIBIO (YHKIUH M3BECTHbIE 3aBHUCHMOCTH  MEXIY
BeJIMYMHAMU (IO aJIrOpPUTMYy YUeOHBIX NEHCTBUII): CKOPOCTh, BpEMSs, PacCTOSHUE;
[IEHa, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIILHOCTh, BpEMSs, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIUU 10 3HAUCHHIO €€ apryMeHTa.

[Tonumaths rpaduueckuii crocod MpeacTaBlICeHUs W aHaliu3a HHGOpPMAaIUH,
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.



8 KUIIACC

Yuciaa v BBIYMCICHUA

Hcnonp30BaTh HavYaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JEUCTBUTEIBHBIX
qucesl JUIsl CPaBHEHUs, OKPYIVIEHUS M BBIYMCIICHUN; M300pa)kaTh JCHCTBUTEIbHBIC
YHUCJIa TOYKAMU HAa KOOPJAMHATHOM MPSMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBaJPATHOTO KOpHS; HaXOAWUTh
KBaJIpaTHbIE KOPHHM, HCIOJB3ysl NPU HEOOXOAMMOCTH KaJIbKYJISITOP; BBIIOJHATH
npocTeiiiine npeoOpa3oBaHUsl BBIPAKEHUH, COAEpPXKAIMX KBAJpaTHbIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u crenenei uncia 10.

AnredOpandeckue BbIPAKEHUS

[IpyMeHATP NOHATHME CTENEHW C LEJNBIM  IIOKa3aTeJIeM,  BBIIOJHATh
npeoOpa3oBaHUs BBIPAKEHUM, COJEPXKAIIMX CTEINEHH C LEJIbIM IoKaszaTeieM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBITIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPEOOpa30BaHUs PalUOHAIBHBIX
BBIP@XEHUI Ha OCHOBE NMpaBWJI ACUCTBUN HaJ MHOTOWIEHAMH U ajre0panyecKuMu
TpOOSIMHU.

PackiaipiBaTh KBaApaTHBIN TPEXWIECH HA MHOKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BBIPAKEHUM NI PEILICHUS pa3iIMuYHBbIX 3a/1ad U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(poOpManMu) U palMOHAJbHbIE YPAaBHEHMs, CBOJSAIIMECS K HUM, CHUCTEMbI ABYX
YpaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIIIE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHU M, B TOM
4yyclie C NPUMEHEHHEM TpaduuecKux MNpeAcTaBieHUi (yCTaHaBIMBaTh, UMEET JIH
YpaBHEHUE WM CUCTEMa YPAaBHEHHMH pElIeHUs, €CIM MUMEET, TO CKOJbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3aladyu K €€ anreOpandeckoi
MOJEIN C T[IOMOIINBIO COCTaBJIEHUS YPAaBHEHMS WM CHCTEMBI YpPaBHEHMI,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IOJyYEHHBIN pe3yJIbTaT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH; PEIIaTh
JMHCHHBIC HEPABEHCTBA C OJHON NMEPEMEHHOM U UX CHUCTEMBI; JIaBaTh TPapUUICCKYIO
MJUTIOCTPALIMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKIUU

OnepupoBath Ha 0a30BOM YypOBHE (YHKIMOHAIbHBIE TOHATUS M S3bIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAYEHUs); OMPENENATh 3HauY€HHUE (PYHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAeIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduKy 3IeMeHTApHBIX QyHKIUH Buga , Y = X%,y =x3y =/x ,y=

K . . ,
~; OTHCHIBATH CBOHCTBA YMCIIOBOM bynkuun no e€ rpaduky (Mpu HEOOXOAUMOCTH C

HaIpaBJISIOLIEH TOMOIIIBIO).



9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoinonssTs apudmerrnueckue 1eUCTBUS C pallMOHATBLHBIMU YUCIAMH, COYEeTast
YCTHBIE W TNHCHbMEHHBIE IPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTp 3HaYeHUs CTENEHEN C UEIbIMU MMOKA3aTeIIIMU U KOPHEN; BBIUUCIIATH
3HAYEHUS YUCTIOBBIX BBIPAKECHUII.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHWCJA, BBINOJIHATh NPUKUIKY pE3yJbTara
BBIUHCJICHU, OLICHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHEHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHUS, CBOISIIUECS K HUM,
MpoCTENIINe JPOOHO-PALIMOHAIBHBIE YPABHEHHUSL.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YpPaBHEHHU C JIBYMs
MEPEMEHHBIMU U CUCTEMBI ABYX YPaBHEHUH, B KOTOPBHIX OJHO YPAaBHEHHUE HE SIBIISICTCS
JMHEWHBIM (110 BU3yaJIbHOM orope).

Pemars mnpocTeilliye TEKCTOBBIE 3a/Jayd  anreOpanyeckuM Ccrnocodom ¢
MOMOIIBIO COCTABJICHHUSI YPAaBHEHHUS WJIM CHCTEMbl JBYX YpPaBHEHUH C JBYyMs
IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIIINE UCCIIEOBAHUS YPABHEHUH U CUCTEM YPABHEHUM, B TOM
4yuclie C MPUMEHEHHEeM Tpaduueckux MpejcTaBicHUil (yCcTaHaBIUBaTh, UMEET JIH
YPaBHEHHE WM CUCTEMA YPABHEHHI PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pelIeHe HEPaBEHCTB HA YHUCJIOBOW NPSIMOM, 3alKCHIBATh PEIIEHHWE C IMOMOILBIO
CHUMBOJIOB.

PemaTpe cucTeMbl TUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTh (yHKIIMM H3y4yeHHBIX BHUJIOB. IloKa3bIBaTh CXEMAaTHUUECKH
PAacIoIOKEHUE HAa KOOPIUHATHOM TIOCKOCTH rpadukoB ¢pyHkiuid Buaa: Y = kX, y = kX

K .
+bh ,y=a+bx+c,y=xy=+x, Yy = — B 3BHCHMOCTH OT 3HaYeHuii

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUHBIX (DYHKIIHUA,
OTIMCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTth KkBajipaTUuHyIO (YHKIMIO 1O (Qopmysie, NMPUBOIUTH MPUMEPHI
KBaJpaTUIHBIX (DYHKIIUNA U3 peaibHOM XKU3HU, PUZUKH, TECOMETPUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHH

Pacno3naBaTh apumMeTHUECKyI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU PaA3HBIX
croco0ax 3aaHusl.

BhBITIONHATS  BBIYMCICHUS C  HUCMOJb30BaHUEM GoOpMyn N-TO  4iIeHa
apu(pMETUIECKON M TEOMETPUUYECKON MPOTPEecCHid, CyMMBbI MEPBBIX N WIEHOB (C
OTIOPO¥ Ha CIIPABOYHYIO HH(POPMAIIUIO).



PemaTe 3a1aun, CBS3aHHBIC C YUCIOBBIMHU TOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIE
3aa4il M3 peabHOM JKM3HU (C WCMOJB30BAaHUEM KAIIBKYJATOpa, MHU(PPOBBIX
TEXHOJIOTHUH).

OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«"EOMETPUS». 7-9 KJIACCHI
Hean n3yvyeHust yueOHOro Kypca

O6mue uenu uzydeHus yaeoHoro kypca «I'eomerpusi» npeactaniens B [IOOIT
OOQO. Onu 3aKkIrOyYarOTCs, MPEXKIAE BCErO B TOM, YTO HAa YPOKax T€OMETPUH
oOydJaronuiicss y4uTcsi TPOBOJUTH  JOKA3aTeNbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKHE YMO3AKIKOYEHUS, JOKa3blBAThb HCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (pOopMyIMpoBaTh OOpaTHbIE yTBEpKIeHUA. B o0yueHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE BOCHUTATEIbHOE 3HAYECHHE H3yUYEHHUS
r€OMETPUH, IPUCYIIEE UMEHHO OT€YECTBEHHON MaTEMaTUUYECKOI IIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTa IIPU PEUICHUM KaK MAaTeMAaTHYECKUX, TaK W IPAKTUYECKUX 3ajad,
BCTPEYAOLINXCS B PEAIbHON KU3HU. DTOMY COOTBETCTBYET BTOPasl, BEIYMCIUTEIbHAS
JUHUS B M3YYCHHM TE€OMETpPUM B ILIKOJE. [[ 3TOro y4yuTenro peKOMEHIyeTcs
noa0MpaTh 3aJaud MPAKTUYECKOTO XapakTepa JJs pacCMaTpUBAEMbIX TEM, YUUTh
oOyyaroluxcsi CTPOUTh MaTEMATUUYECKUE MOJENN PEATbHBIX )KU3HEHHBIX CUTYallHi,
POBOJAUTH BBIUMCICHUS W OLICHUBATh aJEKBAaTHOCTh IIOJYYEHHOIO pE3yJbTara.
KpaiiHe Ba)XHO NOMYEPKUBATH CBSI3M TEOMETPUM C JPYTUMHU IIPEAMETAMM,
MOTUBHPOBATh HCIOJIb30BaTh OINPEACICHUS] T€OMETPUUYECKUX (GUTYp U TOHSITHH,
JE€MOHCTPUPOBAThH IPUMEHEHHE NTOJIYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBA3H
HauOoJiee sIpKo BUAHBI B TeMax «BekTopb», « TpUroHoMeTpruiecKkue COOTHOUIEHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

MecTo yueOHOro Kypca B yueOHOM IJIaHE

CornacHo ywyeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercss Yy4eOHbI Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIIEAYIOIINE OCHOBHBIE Pa3feNbl COJACp>KaHUS:
«"eomeTpuueckne GUTYpHI U UX CBOMCTBaY, «/I3MepeHne TeoMEeTpUIECKUX BETHUNHY,
a Takke «JlekapToBBI -KOOpAMHATHI Ha TIUIOCKOCTHY», «BekTtopsl», «JllBMkeHus
miockocT» U «IIpeoOpazoBaHus mogo0us .

VY4eOHbIil TIaH mpeaycMaTpUBaeT U3yuyeHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOs U3 HE MeHee 68 yueOHBIX YacoB B yueOHOM roJTy, BCEro 3a TpU rofa 00ydeHus
— He meHee 204 yacos.

COJIEP’KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJAM
OBYYEHUST)

7 KIIACC

Hauvanbnbie nonsTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buael
yriioB. BeprukaneHble UM cMexHbIE yrael. buccekrpuca yrima. Jlomanas,



MHOTOYTOJIbHUK. [[apaiiensHOCTh U EPIEHAUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHU™*
IIprMepbl CHMMETPHUM B OKPYKAIOILIEM MUPE.

*OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronsHuk. BeicoTa, Meuana, OMCCEKTpuUca, UX CBOKCTBAa. PaBHOOEApEHHBIN
Y PaBHOCTOPOHHU TpeyroiabHUKA. HEpaBeHCTBO TpEyroiabHHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYrOJIbHHKA.
BHemHue yribl TpeyrojabHuKA.

[IpsMOyroyibHBIA  TpeyroJbHUK. (CBOWCTBO MeAMaHbl IMPSAMOYTOJIBHOTO
TPEYrOJIbHHUKA, NTPOBEACHHON K TMIOTeHy3e. [Ipu3Haku paBeHCTBa MPSAMOYTOJIBHBIX
TPEYrOJBHUKOB. [IpsIMOYTOIBHBIN TPEYTrONBHUK € yIioM B 30°.

HepaBeHcTBa B reomMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHHKA™, HEPaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOoJbIIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

*T'eomeTpruecKkoe MECTO TO4YeK.* buccekTpuca yria U CEpeIUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTb ¥ KPYT, XOpJ1a ¥ TUAMETP, UX CBOMCTBA. B3auMHOE pacnoioKeHne
OKpY’KHOCTH M TmpsMoun. KacarenbHas u cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCAaHHAs B YroJl. BricaHHas ¥ ONMCaHHas OKPYKHOCTU TPEYTOJIbHHKA.

8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, €ro npu3HAKM U CBOMCTBA. YacTHbIE
cllydad MapaiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaapar), UX NpU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M  MPHU3HAKHU.
[IpssMoyroJibHAs Tparenus.

*Meton ynBoeHus Menuanbl. LleHTpanbHas CHMMETpHS.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue TMHUU
TPEYroJIbHUKA U Tparneuuu. L{eHTp Macc TpeyronbHuKa.

[Togobue TpeyroapHUKOB, KodpduimeHt mnomodus. IlpuszHaku momoOUs
TpeyroJibHUKOB™. [IpuMeHeHne noao0us Mpyu pelIeHUU MPAKTUYECKUX 3a/1a4.

CpoiictBa miomaneid reomerpudyeckux ¢uryp. Dopmynsl a8 oA
TpPEeyrojibHUKa, NapajuiesiorpaMma, pomoda u Tpaneuud. OTHOIIEHHE IUIOIIAIeH
no100HBIX GUryp.

Boluncnenue miom@aaeil TpeyrojJbHUKOB MU MHOTOYTOJIbBHHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]a4.

CHHYyC, KOCHHYC, TaHI€HC OCTpPOro yria HpsIMOYTOJIBHOIO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKre (PYHKIUU YIIIOB
B 30°, 45° u 60°.

3 3nech u manee * * 0603HAYEHB] TEMBI, H3YYEHHE KOTOPBIX IPOBOAUTCS B 03HAKOMHUTENbHOM Itane. Ilexaror
CaMOCTOSATEINIFHO OTpeNeNsieT 00beM H3y4aeMoro MaTepuara.



BriricaHHbIE ¥ IEHTPAIBHBIEC YIJIbI, YTOJ MEXKIY KAaCaTeIbHOU U XOPIAOHU. YTJIbl
MEXAY XOpAaMH M CEKyIIMMHU. BHOuCaHHbIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH.
B3anMHoe pacronoxenue AByXx OkpyxHocTei. Kacanme okpyxkroctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

CuHyc, KocuHyc, TaHreHC yrioB oT 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. POPMYIIBbI TPUBEACHUS.

Pemenne tpeyrosbHuKOB. TeopeMa KOCHHYCOB M Te€OpEMa CHHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

*TIpeoOpazoBanue noaoous. [logo6ue COOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 IpPOU3BEIEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIACHUH OTPE3KOB
CEKYILUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIIEHHBIE  BEKTOPHI,
IIPOTHBOIIOJIOKHO HAMPABIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallMd  HaJ  BeKTopamu. PasjokeHue Bekropa 1O JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaumHarel BekTopa. CKalsipHOE IPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKACHUS JUIMH U YTJIOB.

JlexapToBBl KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUYEHUE OKPYKHOCTEH M MpSAMBIX. METOoJ KOOpPIHMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[nMHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yria, BBIYMCIEHNE JUIMH OyT OKpYKHOCTeW. [1nomans kpyra, CEKTopa, CErMEHTAa.

*JIBM>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUHM (uryp (3JieMEeHTapHbIE
npencrasnenus). [lapannensasiii nepenoc. [ToBopot™.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «'EOMETPUS» (TTO
I'OIAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOecCleurMBaTh JOCTHXKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIBTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC reOMeTpruYecKue (GPUTYPBI, ONIPEALIATh UX B3aUMHOE
pacrojiokeHue, u300paxaTh reoMeTpuyYecKue (UTYphI; BBINOJHATh YEPTEKHU IO
YCIIOBUIO 3a1aud. V3MepATh JIMHEWHBbIE W YIJIOBBIE BEJIWYMHBI. Pemarh 3agauyd Ha
BBIUMCJICHUE JUIMH OTPE3KOB Y BEJIUYMH YIJIOB.

Jlenath rpyOyI0 OIEHKY JIMTHEWHBIX U YTIOBBIX BEJIMYUH IPEIMETOB B peabHOM
KU3HHU, pa3MepOB IIPUPOJHBIX OOBEKTOB. Paznmmuarh pasmMepbl 3THX OOBEKTOB II0
MOPSIAKY BEJTUYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKHUM 3a/1a4aMm (C UCTIOJIb30BAHUEM CMBICIIOBOM



OTOPBI: HABOJIALIME BOMPOCHI U/WIIH aIrOpUTMa YYEOHBIX ICUCTBUI).

[Tonp30BaThCAd MpU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, MCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB IPHU PEIICHUH 3a]1a4.

[IpoBOANTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUAX TEOPEM.

[Tonp30BaThCAd MNPU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIHAHBI, MIPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIICHIHN TEOMETPUIECKUX 33]1a4 (C UCTIOJIb30BAaHUEM 3PUTEITHLHOM HATTISTHOCTH W/ UITH
BepOaIbLHON OMOPHI).

Onpenensts napauieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymas. Onpenenars MNapajuieNbHOCTh MNPSIMBIX C MOMOILIBI) PABEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KJeT4yaToi Oymare.

[TpoBOIUTH BBIYMCIICHUS U HAXOJAUTh YUCIOBbIE U OYKBEHHbIC 3HAUECHHUSI YTIIOB
B T€OMETPHYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU TMEPECECUCHUH JBYX
MApAJUICIIBHBIX MPAMBIX CEKyller. PemaTes mpakTuyeckue 3agauu Ha HAXO0XACHUE
YTJIOB.

HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpPOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPa
OKPYHOCTH, MOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOWCTBA MpHU
pelLIeHnH 3a1a4.

OpueHTUpOBATHCS B MOHATHSX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPY’KHOCTb,
IIEHTpP OINKCAHHON OKPYXKHOCTH. OmnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKAOTCs B OJIHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TNEPNEHAUKYJISPbl K CTOPOHAM TPEYIOJIbHUKA MEPECEKAIOTCA B OJHOMU
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEpUPOBAThH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPNEeHAUKYJISIPHOCTH KaCaTeJIbHOW H
paanyca, NPOBEIEHHOTO K TOUKE KaCaHUSI.

NmeTh mpencTtaBieHHE O MNPOCTEHMIIMX TE€OMETPUUECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOIIBIO IUPKYJIA U
JIMHEUKH.

8 KUIACC

Pacnio3zHaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  DAJIEMEHTHI,
MOJIL30BATHCS KX CBOMCTBAMU MPH PEIICHUNA T€OMETPUUYECKUX 3a/1a4.

OpueHTUpOBaTHCS B MOHSITUU — TOYKU MEPECEUCHUSI MEIUaH TPEYroJbHUKA
(meHTpa Macc) B pelIeHrH 3a1ad.

Brnaaere noHsiTHEM CpeIHEN JIMHUU TPEYTOJIbHUKA U TPAIEUU, IPUMEHSITh UX
CBOWCTBA IIPU PEUICHUHU MPOCTENIINX N'€OMETPUUECKUX 3a1ad. IMETh npencraBicHue
o teopeme Dasieca u TeopeMe O MPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHSITh UX IS
pelIeHus MPaKTHYECKUX 3a/1a4 (C OMOPOM Ha 3pUTEIIbHYIO HATJISITHOCTB).

[IpumeHsATh NpU3HAKK TMOAOOUS TPEYrOJIHbHUKOB B PEIICHUH HECIOXHBIX



r€OMETPUYECKUX 3a]a4.

[Tonp3oBaTbess Teopemoit Iludaropa st pemieHHss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

Brnagete DOHATHSMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTpOro yria
MPSAMOYTOJIBHOTO TpeyrojabHuKa. llosb30BaThCsl 3TUMU MNOHATHUSMH JUISl PEILICHUS
MPaKTUYECKUX 3aJ1a4 (P HEOOXOIUMOCTH C OIMIOPOH HA allrOPUTM IPABUIIA).

Boruucnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
UHPOpMAIMIO) IUIOMIA[b TPEYroJbHUKAa U IUIOLIAJAM MHOIOYTOJIBHBIX (Uryp
(moaB3ysiCch, Iie HEOOXOAUMO, KAIBKYJIATOPOM). [IpUMEHATH MONy4YEHHbIE YMEHUS B
IPAKTUYECKUX 3aadax.

BrmageTts NOHATHUSAMH BIMCAaHHOTO M IEHTPAJIBHOIO yIia, HCIOJIB30BaTh
TEOpPEMBl O BIIMCAHHBIX YIJIaX, YIJIaxX MEXKIY XOpAaMu (CEKYLUIUMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPI0H NPH PELIEHUH NPOCTENIINX FEOMETPUUYECKHX 3a/1a4.

Bnanete NOHSATHEM OINKUCAHHOTO YETBHIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJbHUKA MTPU PELIEHUU IPOCTEUIINX 3aa4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIN JJIA 33a]1ay peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHUS C
MPUMEHEHUEM TMOoA00Us ¢ TPUTOHOMETPUM (MOJIB3YACh, TJ€ HEOOXOAUMO,
KQJIbKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPHUYECKHUE (PYHKIIMH OCTPBIX YTIIOB, HAXOUTh C UX TOMOILBIO
pPa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJILHUKOBY»). HaxoauTh (C MOMOIIBI KaJbKYyJIATOpPA) IJIUHBI U YTJIbI JUIS
HETaOJIMYHBIX 3HAYCHU.

[Tonb30BaTbess (opMysiaMU MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUI1 HAXOXKIEHUS COOTHOLIEHWH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM (C OIOPOM Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHHE TPEYTOJILHUKOBY ), IPUMEHSTh UX IPU pELICHUN
OPOCTENIINX T€OMETPUYECKHX 3a/1ay.

Bnanets noHatusimMu npeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. [lonp3oBaThbes cBoOMCTBAMU NO00MS MPOU3BOIBHBIX QUTYP, YMETh
BBIYMCIIATH JUIMHBI U HAXOAWUTH YTIJbl Y MOJOOHBIX (pUryp (1Mo aaroputMy y4eOHBIX
neictBuit). IlpumensTs cBoiicTBa MOA00MS B MNPAKTHUECKUX 3aJadax. YMeETb
IPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MUDE.

[Tonb3oBaThCs TeopeMaMu (IO BU3yalbHOW OMOpE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonbp30oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUUYECKUUA W (U3HUECKUI
CMBICTI, IPUMEHATH UX B PELICHUH T€OMETPUYECKUX U PU3ndeckux 3amad. [[puMeHsaTs
CKJISIPHOE NMPOU3BEIEHUE BEKTOPOB ISl HAXO0KICHUS JUIMH U YTJIOB.

[Tosnbp30BaTHCA METOJOM KOOPJAMHAT HA INIOCKOCTH, IPUMEHSTH €0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Brnagete MOHATUSMH NPaBUJIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY’KHOCTH,



JUIMHBI YT OKPY>KHOCTHU U paIlaHHON MEpPBI yTIla, YMETh BBIUUCIIATH ILIOMAAb KpyTa
U €ro yacteu (C omopoi Ha cnpaBoOuHyI0 HH(popMmaIuio). [IpuMeHsTh mosydyeHHbIe
YMEHHSI B MPAKTUYECKUX 3a/1a4yax.

Haxogute ocu (WIu LEHTPHI) CUMMETpUU GUTYpP, TPUMEHSTH JIBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyuMeHsATh TOMydyeHHBIE 3HAHWSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSl 3a]1a4 PEeabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCICHUS C
OPUMEHEHUEM MOAO00US M TPUTOHOMETpUYECKUX (yHKUMN (MONb3yACh, TIe
HEO0OXO0JIMMO, KAJIBKYJISITOPOM).

OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» 7-9 KJITACCBI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM LIU(PPOBOM MUPE BEPOSITHOCTh U CTATUCTUKA TPUOOPETAIOT BCE
OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYECKUX MPUIIOKEHUN, TaK U UX
posu B oOpazoBaHuu. Kaxaplil yeloBeK NOCTOSSHHO IPUHUMAET PEILICHHsI HA OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A JyIsi 000CHOBAHHOTO MPUHSATHS PEUICHUS B YCIOBUAX
HeJoCTaTKa WiIM U30bITKa HMHpOpMAalMM HEOOXOIMMO B TOM YHCIE XOPOIIO
c(OpPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MbIlUIeHHe. IMEHHO mo3Tomy
OCTPO BCTaja HEOOXOIUMOCTb C(OpPMHpPOBaTH Yy OOydyarolUXCs, B TOM 4YHCIIE
oOyuatomuxcst ¢ 3I1P, ¢yHKIMOHANBHYIO TPaMOTHOCTb, BKIIIOYAIOILIYI0 B ceOsl B
KauyeCTBE HEOTHEMJIEMOM COCTABIISIIOLIEH YMEHUE BOCIPUHUMATh M KPUTHYECKU
aHaIM3MpOBaTh MH(OPMAIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIM ~ XapakTep MHOTMX peajbHbIX MPOLECCOB U  3aBHCUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYEThl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOOpa, aHallM3a U MPEICTABICHUS JaHHBIX U3 Pa3IMYHbIX cep KU3HU
00111ecTBa U TOCYJJapCTBA MPUOOIIAET 00yJaromuxcs K 001IeCTBEHHBIM UHTEPECaM.

B crpykType mnporpammbl yuyeOHOro kKypca «BeposTHOCTP M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJIEJIEHBI CIEAYIOIIUE COAEP/KATEIbHO-METOINYECKUE JINHUU:
«IIpeacraBneHre TaHHBIX U ONKCATENbHAS CTATUCTUKAY; «BepOsSTHOCTEY; « DIIEMEHTHI
KOMOWHATOPUKN»; «BBepeHune B Teoputo rpadoy.

Conepxanue nuHuu «lIpencraBieHue JaHHBIX U OMUCATENbHAS] CTATUCTUKA)
CIIYKUT OCHOBOH J1si hopMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpMAIIUEH: OT YTCHUS U
WHTEpHpeTanun UHPOpPMALMU, TPEACTABICHHOW B Ta0JWIlaX, HAa auarpaMmax Hu
rpadgukax 1m0 cOopa, TPEACTABICHHWS M aHalu3a JaHHBIX C HCIOJIb30BAHHEM
CTATUCTUYECKUX XapaKTEPUCTHUK CpPEeIHMX U pacceuBaHus. Paboras ¢ AaHHBIMH,
oOyuatonuecst ¢ 3I1P yyarcst cuuThIBaTh U MHTEPIIPETUPOBATH JIAHHBIE, BBIBUTATH,
apryMEHTUPOBaTh W KPUTHUKOBATh TMPOCTEHIINE THUIOTE3bl, Pa3MBIILISATh Haj
dakTOpaMu, BBI3BIBAIOIIMMU W3MEHUHMBOCTh, M OIICHMBAaTh WX BJIMSHUE Ha
paccMaTpUBaeMbIe BEJIMUYUHBI U POLECCHI.

WHTYUTUBHOE NPEACTABICHUE O CIYYaHHOW W3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIIUN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeOpuu BeposATHOCTEH. bonbiioe 3Hauenue mis odOyuatomuxcs ¢ 3I1P 3xecs umeror



NPAaKTUYECKUE 3aJaHUS, B YAaCTHOCTU OMBITHI C KJIACCHUYECKUMHU BEPOATHOCTHBIMU
MO/JICIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAWTCS KAaK Mepa MPaBIOMOI00US CIIy4aitHOTO
coObrtust. [Ipu u3ydenun kypca odydarontuecs ¢ 3[1P 3HakomsTCS ¢ pocTedmmmMu
METOJAMU  BBIYHCIICHUS  BEPOSITHOCTEM B  CIYyYallHbIX  JKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMHM  3JIEMEHTAPHBIMU  HMCXOJAaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh M pemiaTh Oojee CIoKHBIE 3amdadd. B Kypc Bxomsr
HayaJbHbIE TMPEACTABICHUS O CIyYallHIX BEJIIMYMHAX W MUX YHUCIOBBIX
XapaKTepUCTHUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYaIOIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMH OI€paldsIMU  HAJ  MHOXECTBAMH,
paccMaTpUBAKOTCS MPUMEPHl TMPUMEHEHUS Il pElIeHus 3a]ad, a TaKke
UCIIOJIb30BAHUS B JPYTMX MaTEeMAaTHUECKUX KypcaxX U YUeOHBIX MpeIMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 xnaccax usywaercss Kypc «BeposSTHOCTb M CTATHCTHKA», B KOTOPBIA
BXOmAT paszzaensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BeposTHOCTBY; «D1eMeHThl KOMOMHATOPUKIY; «BBeeHNE B TEOPUIO TPa(oBy.

Ha u3ydenue naHHOro xkypca OTBOAMT | y4eOHBI 4Yac B HENEIIO B TEUCHHE
KaXXJI0T0 roja o0ydenus, Bcero 102 yyeOHbIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTHUKA (I1TO
I'OIAM OBYYEHUA)

7 KIIACC

[IpencraBienrie MaHHBIX B BUJIE TaOJUIl, AUarpamm, rpaukoB. 3amoIHEHUE
TaOJINILI, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB peaibHBIX MpolieccoB. M3Bneuenue nnpopmanuu U3 auarpamm u
Ta0JIUII, UCTIOJIL30BAHUE U UHTEPIIPETAIMS TaHHbIX.

OnucarenbHasi CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeIHWaHa, pa3Max,
HauOoJbIllee M HaWMEHbIIEEe 3HAaueHUsT Habopa YHUCIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

*CnyuyaliHbIN SKCHEpUMEHT (OMBIT) W Ciy4ailHoe coObiTue. BeposiTHOCTh H
gacToTa. POJIb MaOBEPOATHBIX U IPAKTUIECKU JTOCTOBEPHBIX COOBITHIA B IPUPOJIC U B
oOmectse. MOHETA M HTPaIbHAS KOCTh B TEOPHHU BEPOSATHOCTEN*?,

*T'pad, BepmmHa, pebpo. Crenenp BepmmHbL. Yucino pédbep um cymmapHas
creneHb BepiuH. [Ipeacrasnenue o csazHoctu rpada. Llenu u ukiel. [Tytu B rpadax.
O6xoxa rpada (isepoB nyTh). [IpeacraBnenue o0 opueHTHpOBaHHOM Tpade. Pemenue
3a/1a4 ¢ MOMOUIbIO rpadoB™.

4 3nech u manee * * 0603HAYEHB] TEMBI, H3y4eHHE KOTOPBIX HPOBOJAUTCA B 03HAKOMHTEILHOM IiaHe. Ilegaror
CaMOCTOSATEINIFHO OTIPEENIIET 00bEM H3y4aeMOro MaTepuara.



8 KUIIACC

[IpencraBieHue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXECTBA, NOAMHOXeCTBO. Omnepamuu  Haj
MHO)KECTBaMU: O00BbEAMHEHHE, TIepeceueHue, nonoinenue. CBOMCTBa onepanuii Hajl
MHOXECTBaMU: MIEPEMECTUTENBHOE, COYETATEIBHOE, pacrpeaeauTeIbHOE,
BKIIIOUeHMs. Mcrionb3oBanue rpaduyeckoro nNpeiCTaBICHUs MHOXKECTB JIJIsl OMUCAHUS
peabHBIX NPOLIECCOB U SIBJICHUM, IPY PEIICHUHN 3aa4.

*3mepenue paccemBaHus AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA0OPOB. JlnarpamMma pacceuBaHus ™.

DOneMeHTapHble  CcOObITHUA  ciyyallHOro ombiTa. ChydailHeie  COOBITHS.
BeposiTHoCTH cOOBITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Cryuaiinbiii BBIOOp. CBSA3b MEXK]ly MAJOBEPOATHBIMU U IIPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIE, OOLIECTBE U HAYKE.

*JlepeBo. CBOIICTBA I€pEBbEB: €AUHCTBEHHOCTD MYTH, CYLLIECTBOBAHNE BUCAYEH
BEPUIMHBI, CBA3b MEXAY YHCIOM BEpPIIMH M yuciaoM peéodep. IIpaBuino ymMHOKEHHS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAUHEHHE |
nepeceuenue coobiTuii. HecoBmectHbie coObITHS. DOopMyria CI0KEHHS BEPOSTHOCTEH.
VYcnoBHas  BepoAtHOcThb. IIpaBmiio  ymHOkeHus. HezaBucumblie — coOOBITHSL.
[IpencraBienne SKCIEpUMEHTAa B BUJE JepeBa. PelieHue 3agad Ha HaXOXKJICHHE
BEPOSATHOCTEN C TIOMOIIIBIO JIepeBa CIy4aliHOrO SKCIIEPUMEHTA, Auarpamm Jisepa™.

9 KJIACC

[IpencraBienne qaHHBIX B BUJIE TAOJIUII, AUarpamm, rpaduKoB, MHTEPIPETALIUS
JTaHHBIX. YTEeHHE U MOCTPOCHUE TAOHII, TUArpaMM, TPaPUKOB MO PEaTbHBIM JaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO cOUYEeTaHU. *TpeyroibHUK
[Tackans™. Pemenue 3a1a4 ¢ MCIOJIB30BaHHNEM KOMOMHATOPHKH.

*T'eomeTpuueckasi BeposTHOCTb. CiydallHbIA BBIOOp TOYKH M3 (QUIYpbl Ha
MJIOCKOCTH, U3 OTpPe3Ka U U3 TYT'H OKPYKHOCTH™.

UcnwiTanue. Ycenex u Heygada. Cepust UCIIBITAaHUM 10 iepBOro ycnexa. Cepus
ucneiTanuii bepuymiu. BeposarHocTu coObITHII B cepur HcnibITaHUN bepHyiu.

CnydailHasg BeIMYMHA W PACHpPEACIICHUE BEpPOSATHOCTEW. MaremaTnyeckoe
OkuAaHue u gucrepcuns. [I[puMepbl MaTeMaTHUECKOTO OKHUIAHUS KAK TEOPETUYECKOTO
CpPEIHEr0 3HAYEHUs BEIMYMHBL. MaTeMaTH4eCKOE 0KUTAHUE U JUCIIEPCUS CIIyYaHON
BEJIMYUHBI «YHUCJIO YCIEXOB B CEPUU UCHBITAHUN bepHymy.

[Tonsitue o 3akoHe OoybUX uymces. M3MepeHne BEpOSTHOCTEH C MOMOIIBIO
qyacToT. Posib 1 3HaueHue 3akoHa OOJIbLIINX YKHCEN B IPUPOJIE U OOIECTBE.

IIJTAHWPYEMBIE ITPEJIMETHBLIE PE3VYJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTB U
CTATUCTUKA» (ITO TOOIAM OBYYEHUA)

[IpeameTHbIE PE3yNIbTATHl OCBOCHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—9
KJIacCax XapaKTepU3ylTCs CAEAYIOIMUMHI YMEHUSIMHU.



7 KIIACC

Uutate wuHPOpMaIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JuarpaMmax;
NpPEICTaBIATh JaHHbIE B BHUAEC TaONMUI, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) U KPYTroBbI€) IO MAaCCUBaM 3HAYEHUH (C UCIOJIb30BAHUEM 3PHUTEIIHHOM
HaTJISITHOCTHU W/WJIHM BepOaIbHOM OMOPHI).

OnuceiBaTh W WHTEPIPETUPOBATH  peaTbHBIC  YHUCIOBBIC  JIAHHEIE,
Mpe/ICTaBICHHbBIC B TA0IHIIAX, HA JUarpammax, rpadukax.

OpueHTUpOBaTbCA B TOHATUSAX WU ONEPUPOBATH MMH Ha 0a30BOM YpOBHE:
cpenHee apupMeTHIecKoe, Meinana, HanOoJIbIIee U HAaMMEHBIIIee 3HAUCHUS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM M3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(¢u3nYeCKuX BEIMYMH, AHTPOMOMETPUYECKHX JaHHBIX; MMETh MPEJICTaBICHHUE O
CTaTUCTUYECKON YCTOMYHUBOCTH.

8 KUIACC

W3BnekaTe U MpeoOpa3oBbIBaTh WH(MOPMALUIO, MPEACTABICHHYIO B BHUJE
TabIuL, AUarpamm, rpaukoB; MPEACTaBIATh JaHHbIE B BUJIEC TaOMUL, AUATPAMM,
rpaduKoB.

OmnuceIBaTh NOCJIE COBMECTHOTO aHAIN3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
HokazaTesel: CpelIHMX 3HAYeHWM M Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaH/IapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pesynbTaTaM HM3MEpeHUHW W HaOMIoACHWA (C  HUCIOJIb30BAaHUEM  3pPUTEIHHOU
HaIJISITHOCTU W/MIM BepOaJbHOM OIMOPHI).

HaxonuTh BEpOSTHOCTU CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHIl, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSIHOCTH W/WIA
BEepOAIILHON OMOPBHI).

Nmerp mnpencraBieHue O Trpa@UUYEcKUX MOJAENAX: JEpPeBO  CIIy4ailHOro
JKCIIEPUMEHTA, AUarpaMMbl DUJepa, YUCIOBAsI PsMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEpalMy HaJl MHOXKECTBAMU: 00bEIMHEHHE, IEpECEUEHNUE, JOMOIHEHUE;
[IEPEUYNCIIATh  3JEMEHThl MHOXKECTB; IMPHUMEHSITh CBOMCTBA MHOXECTB (C
WCIIOJIb30BAaHUEM BU3YaJIbHOW OMOPHI).

Hmets mpencraBieHne o rpaduyueckoM MpeaCTaBICHHE MHOXKECTB M CBS3ed
MEXy HUMH JIJIs1 ONUCAHUS MTPOLECCOB U SIBJIEHUW, B TOM YUCJIE IIPU PEIICHUH 3a1a4
U3 JIPYruX y4eOHbIX MPEIMETOB U KypCOB.

9 KJIACC

W3Bnekats u mpeodpa3zoBbIBaTh HHPOPMAIUIO, IPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHUKAX B BUJAE TaONWIl, AMAarpamm, rpaduKoB; MPEACTABIATh JaHHBIC B BHJIE
TaOJINILL, TUarpaMm, rpapuKoB.



PemaTe npocTeiinime 3a1aun opraHMu30BaHHbIM IEpe0OpPOM BapUAHTOB, a TAKKE
C UCTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOIOB.

Nmets mpencraBieHue o0 ONMCATENbHBIX XapaKTEPUCTUKAX JJIsi MAacCHUBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHUCJIE CPEJIHUE 3HAYCHUSI U MEPHI PACCEUBAHUS.

HaxoauTh 4acTOThl 3HAYEHUM M YACTOTHI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAOJI0AeHUH (C OMOPOil HA CIIPABOYHYIO
nH(pOpMaIuio).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUH B U3YYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXXHBIMH D3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAHU JI0 IEPBOTO yCIIEXa, B CEPUAX UCIBITAHUN bepHymin.

NMeTs mnpencTaBieHUE O CIy4yalHOM BEJIIMYMHE W O PACHpPEIeSICHUU
BEPOSTHOCTEM.

NMerps mnpenctaBieHHE O 3aKOHE OOJBIIMX YHCET KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHUCET B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe IUIAHUPOBAHWE W KOJUYECTBE YacOB, OTBOAUMBIX Ha OCBOEHHE KAXKIOM TEMbl Y4EOHOro mnpeaMera
«MatemaTuka» (QenepaibHON aJIanTHPOBAHHON OCHOBHOW 00pa30BaTENBbHON MPOTpaMMBbl OCHOBHOTO OOIIET0 0Opa3oBaHHSA
00yyaromuxcst ¢ 3aep’KKOM MCUXMUYECKOTo pa3BUTHs, B LI€JIOM COBMAJAIOT C COOTBETCTBYIOIIMM pa3zeiioM (enepaabHOR
paboueii mporpamMel yueOHoOro npeamera «MareMmatrukay o0pa3zoBaTeIbHOM IPOrpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. [Ipu
3ToM OpraHuzanus BIPABE caMa BHOCHTb M3MEHEHHUS B COJECPKAHUE M pPACIpeAesieHuEe y4eOHOro Marepuajia 1o rojam
o0y4eHHsi, B MOCIEAOBATEIIbHOCTh H3YyUYEHHUS TEM W KOJMUYECTBO YacOB HA OCBOEHUE KaXKJOH TEMBI, OIpEJeIeHHE
OpraHu3alMOHHBIX PopM 00ydeHUs U T.1. OOOCHOBAaHHOCTH JJAHHBIX U3MEHEHUH ONpeAeNsIeTcs] BBIOpaHHBIM 00pa30BaTEIbHOM
opranuzanueit YMK, unauBu1yanbHbIMU ICUXO(PU3NIECKUMU OCOOCHHOCTSIMU KOHKpETHBIX oOyuatomuxcs ¢ 3I1P, crenensio
YCBOGHHOCTH HMMH Y4Y€OHBIX TE€M, PEKOMEHJAIUsMU IO OTOOpy M ajanTaluu Y4yeOHOro marepuaja 0 MaTeMaTHKE,
npencTaBiIeHHbIMU B [10SCHUTENBHOI 3aIUCKe.

5 knace (He menee 170 9)

HasBanmue
paszaesia (TeMbl)
OcHoBHoOe coJepkaHue OcHoBHbIE BU/IbI 1eSIT€IbHOCTH 00y4YaloMXcst
Kypca (4McJ10
4acoB)

HarypaabHbie Jecsatuunas cucrema cuucieHus. Pan HarypanbHbIX uHcen.|UdTaTh, 3amucbIiBaTh, CPaBHUBATh HATypalbHBIE YNCIA,
uncia. leiicrBusi ¢ |Hatypanenbeiit psan. Yucno 0. HarypanpHble uYuciaa Ha|y4acTBOBaTh B OOCY:KIEHHHM CIIOCO0OB YIOPSJOYHMBAHUS
HATYpPaJbHBIMU KOOp-AMHATHOU NpsiMoii. CpaBHEHHE, OKPYIJICHNE HATYPAJIbHBIX | YUCEL.
YUCIAMHU quCeT. HN300paxkaTth, KOOPAMHATHYIO NPSIMYI0, OTMe4YaTh 4YHUCIa
(43 4) ApudMernueckue JelicTBUA ¢ HATYpaIbHBIMH  unciamu. | TOUKaMH Ha KOOPAMHATHOM NIPSIMOM, HAXOAMTH KOOPIHMHATHI

CBoiicTBa HYNs NpH CIOKECHAM W -yMHOXEHHWH, cBoiictpa|TOTKH-

eIMHAUBl  TPH  YMHOXKeHMH.  IlepeMecTHTeNbHOE M HccaenoBath cBoiicTBa HaTypaibHOrO psiaa, yucen 0 u 1 npu

coyeTaTeqbHOE  CBOWCTBA  CIOKEHHS UM yMHOKeHms, | CTOKCHIN M yMHOKCHIH.
*PACTIPENICIHTCIBHOE CBOMCTBO YMHOKEHHL™ 2, Hcno1,30BaTh NPABHII0 OKPYTIICHNS HATYDATLHBIX YHCEI IIPH
HEOOXOIMMOCTH C OTIOPOil Ha alTOPUTM MPABHUIIA.




*JlenuTenun W KpaTHbIE™ 4YHMCIA, pa3JIOKEHUE 4YHUCIIa Ha
MHOuTenu. Jlemenue ¢ ocratkoM. lIpocTteie M cocTaBHBIE
yucna. *IIpusnaku genmumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJabHBIM [TOKA3aTEIIEM.

Yucnoble BEIPAKEHUS; TIOPAIOK JAECHCTBUMN.

Pemienue TekcToOBBIX 3a/1a4 Ha Bce apu(MeTHYECKUE IeHCTBHUS,
Ha JIBJKEHUE U MTOKYIKU.

BpinoaHaATs, apudmernyeckue AeHMCTBUA C HATypaJIbHBIMU
YHUCIIAaMU, BBIYMCJIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHH CO
CKOOKaMHt U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIC CTEIICHH, YHTATH CTEIICHH,
HCIOJIb30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, IOKa3aTelb),
BBIYHC/ISATh 3HAYEHHs] CTENEHEH TpH HEOOXOJUMOCTH C
BU3yaJIbHOW OMOPO.

BbINOJHATL NPUKUAKY M OIEHKY 3HAYCHUM 4YMCIIOBBIX
BBIPAKEHUI, Mpeaaratb U NPUMEHSATh NMPHEMBI MPOBEPKH
BBIYHCIICHHH.

Hcnonb3oBaTh MNpu BBIYUCICHUSAX TepeMeCTHTeIbHOe |
couerarejibHOe CBOMCTBA CJOKEHHSI W  YMHOKEHWHs,
*pacnpeneuTeTbHOE CBOWCTBO YMHOKEHUs™;
dbopMymUpoBaTE M TPUMEHSATH MPaBWIA MPeodpa3oBaHMs
YHMCJI0BBIX BbIPAsKEHU HA OCHOBE CBOMCTB apu(pMeTHYeCKNX
AelcTBUH NMPU HEOOXOAMMOCTH C HANPABJISIIONIEH MOMOIIBIO.
®opmyaupoBaTh oONpeneSeHHsl JIeIUTeNs M KpaTHoOro (c
OTIOPO Ha AITOPUTM MPABWIIA), HA3BIBATD JICIIUTEIN U KPaTHBIC
4lCila; Pacmo3HaBaTh IIPOCTBIE UM COCTaBHBIE  YHCIIA;
(hopmMyMpPoOBATH U MPUMEHATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aIrOpUTM IpaBUJa); MPUMEHSTH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TMPOCThIE MHOXUTENH;
HAXOJIMTh OCTATKH OT ACICHUS U HEIIOJIHOE YaCTHOE.
Pacno3HaBarh, UCTUHHBIE U JIOKHBIE BBICKA3BIBAHUSA O
HaTypaJIbHBIX YNCIIAX, MPUBOIAUTH MPUMePbI U KOHTPIIPUMEPBHI,
CTPOUTH BBICKA3bIBAHUSI M OTPHUIAHMS BbICKA3bIBAaHUI O
CBOICTBaxX HATYpaJIbHBIX YHCEI C ONIOPO Ha oOpasell.

Pemiath TEKCTOBBIE 3aJaud apU(PMETHUYECKUM CIIOCOOOM,
HCI0JIb30BAaTh 3aBHCHMOCTH MEX]y BETMYUHAMHU (CKOPOCTH,
BpEMsI, PACCTOSIHHE; 1I€HA, KOJIWYECTBO, CTOUMOCTh M JIp.) TIPH
HEOOXOUMOCTH C WCIOJIB30BAHUEM CIPABOYHOW MH(OPMAIIUU:
AHAJIM3MPOBATDH TEKCT 3a/1a4M, MepeGopMyJIHPOBATH YCIOBHE,
H3BJIEKATH HEO0OXOUMBIC JIaHHEIC, yCTAHABJIMBATH
3aBHCHUMOCTH MEXKYy BEIMYMHAMH TPH HEOOXOAMMOCTH C




HAaIpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh X0J PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTs, pa3dupaTh pa3IUuHbIC
peleHni  TeKCTOBBIX  3amad  (1pH
HAIPAaBJIAIOIIEH TOMOIIBIO).

C noMombI0 MeAarora OUMEHUBATH IOIYUYCHHBIN PE3YJIbTaT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IHPOBEpPsisl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

*Pemars 3a7auu ¢ MOMOIILIO Nepefopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

pelIeHus, 3alucH
HEOOXOOUMOCTA €

Harasanasn
reomerpus. JIuHuu

Ha IMJIOCKOCTH
(12 u)

Touka, npsimasi, oTpe3ok, Jyd. Jlomanasa. V3mepeHue UIMHBI
OTpe3Ka, METPUYECKHE  E€OUHULBl W3MEpPEHUs  JJIUHBI.
OKpYXHOCTb U KPYT.

[Tpaktuyeckas pabora «IlocTpoeHue y3opa u3 oKpy>KHOCTEI.

VYron. Ilpsmon,
W3mepeHue yrios.

OCTpBIM, TYNOM M pa3BEPHYTHIA YIJIBL

[Tpaktuyeckas padora «IlocTpoeHue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Ysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (MIpM  HEOOXOJMMOCTH IO
BU3YyaJbHOW OIOpE): TOUKY, MPSIMYyIO, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBath, NPUBOIUTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEoUIMX (OopMy H3YyYEHHBIX (UTYp, OIeHHBATH HX
JIMHEWHBIE pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHHS U U3MEPEHMS: U3MEPATDH JUIMHY OTPE3Ka, BEIUYUHY
yINa; CTPOMTHb OTPE30K 3aJaHHOW JUIMHBI, YroJl, 3aJaHHON
BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N3o06paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEJIMHOBAHHOM U
KJIeTyaTol Oymare; mpeaJjaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOTO
aHaIM3a.

Pacno3naBath M M300pakaTh Ha HEJIMHOBAHHOM U KJIETYATOU
Oymare TmpsMOW, OCTPBIA, TYMOH, pa3BEPHYTHIA  YIJIbI;
CPABHUBATD YIJIbL.




BbIuncasiTh JUIMHBI OTPE3KOB, IOMAHbIX.

IlonuMaTh M HMCHOJB30BATH MNPH PelIeHHWH 3a]a4
3aBHCMMOCTH MEXIY €IMHUIIAMU METPHUUECKON CHCTEMBI Mep;
3HAKOMMTBCSI C HEMETPHUECKUMH CUCTEMaMHU MeEp; BbIPAKATh
JUIMHY B Pa3JIMYHbIX €AMHUIIAX U3MEPEHUs MPU HEOOXOAUMOCTH
C OIOPOH Ha CIIPABOYHYIO HH(OPMAIIHIO.

HccnenoBath QUrypsl 1 KOHQUIypaluu, UCTIONb3Ys HU(GPOBLIE

peCypCHlL.

OOLIKHOBEHHEIE
npoou
(48 u)

Hpo6sb. IlpaBunpHble W HempaBuibHble ApoOu. OCHOBHOE
CBOMCTBO ApoOu. CpaBHEHUE TPOOEH.

CrnosxeHue U BhlYUTaHHE OOBIKHOBEHHBIX Apobeii. CMmenanHas
npoOb. YMHOXEHHE U JeJeHHEe OOBIKHOBEHHBIX JApOOEii;
B3aUMHO-00paTHBIC IPOOH.

Pemenne TeKCTOBBIX 3ajad, cojepkammx Apoou. OCHOBHBIC
3aJa4u Ha Jpoou.

[TpumeHenne OyKB IS 3aITMCH MaTEMATUIECKUX BBIPAKEHUH 1
MIPETI0KEHU .

MoneaupoBath B Trpaduueckoil, mnpeaMeTHOH ¢opme, cC
IIOMOUIbI0 KOMIIBIOTEPA MOHATHSA M CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOM JIPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHMUBATH OOBIKHOBEHHBIE JIPOOH,
MpeIaraTh H 00CyKIaTh COCOOBI YIIOPSAA0UUBAHUSA APOOEH.
M300paxkath  OOBIKHOBEHHBIE  ApOOM  TOYKAMHU  Ha
KOODAMHATHOM  NPSAMOW; HMCHOJb30BaTh  KOOPAUHATHYIO
HPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyJIMPOBaTh, 3aANUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JIpoOM C ONOpOM Ha MPaBUIIO;
MCIOJIb30BaTh OCHOBHOE CBOMCTBO JIpoOM Uil *COKpalleHHs
IpoOeld M mpuBENCHHS JAPOOM K HOBOMY 3HAMEHATENI0 B
HNPOCTEHIINX CIydasx™.

IpencraBasare 1m0 o0O0pa3lly CMELIaHHYIO JApoOb B BHJE
HENPAaBWJIBHOM M  BBIEHATH LENyH YacThb YWCIA U3
HENpPaBUIBHOU TpoOH.

BoInoJHaTh apudpmernyeckne AeiicTBUA ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TPOCTBIX ClIydasx; MPUMEHATh CBOWCTBa
apu(pMeTHYeCKUX JIeHCTBUHN [T pallMOHAIN3AIUN BEIYUCICHHUH.
BbINOJHATL NPUKHAKY M OLEHKY pPE3ylbTaTa BBIYHMCICHUM;
npeaIaraTh ¥ NPUMEHATh NPHEMBbI NPOBEPKH BbIYHCICHUN.

IIpoBoauTh MCCIETOBAHUSI CBONCTB ApoOeil, omupasich Ha
YHUCIOBbIE OJKCIEPUMEHTHl (B TOM YHCIE C IOMOIIBIO
KOMIThIOTEPA).

Pacno3HaBaTh NCTUHHBIC U JIO)KHBIE BBICKA3bIBAHUS O JPOOSX,




NPUBOAUTDH NMPUMEPBI U KOHTPIIPUMEDBI.
Pemars npocreimme TEKCTOBBIE 3aJayd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4¥ Ha *HaXO0XICHUE YaCTH IIEJIOT0 H
LIEJIOT0 I10 €r0 YaCTH; BIABJSATH UX CXOJCTBA U Pa3auuus™.
MopaenupoBaTh XOJ PELICHUS 3aJayd C IIOMOLIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3IUYHBIC PELICHHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HaIPABJIAIONICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATDH IOJYYCHHBIN PE3yJbTar,

OCYINECTBJAThL  CAMOKOHTPOJIb,  IIPOBEpPsis  OTBET  Ha
COOTBETCTBHE YCIOBHIO, HAXOAUTh OIIMOKH.
3HAKOMHTBCS ¢ HCTOPHEl Pa3BUTUS apU(METHKH.

Harasianast MuoroyronbHukd.  YeThIpEXYroJbHUK,  NPAMOYIOJLHHK, | PacmosHaBaTh, H300pakaTh C  IOMOINBIO  YEPTEKHBIX

reoMerTpusi. KBaJpar. UHCTPYMEHTOB W OT pYKH, MOJEIUPOBaTh M3 Oymaru

MHOTOYTONLHHKH | Tpevyroms k. MHOTOYTOJIbHHKH.

(10 4.) TLomans U MepUMeTp MPAMOYTOJIbHUKA U MHOTOYTOIBHUKOB, | [IPABOAMTL NPUMeEpDI 0OBEKTOB PEATLHOr0 MHUpa, UMEKOIIUX
COCTaBIICHHBIX U3 MPAMOYIOJLHUKOB, €IMHHILI W3MEPEHHS hopmy  mHOTOYrOMBHHK, NpAMOYTONbHHKA, — KBaJpaTd,
rorma. [lepHMeTp MHOTOYTOTHHIKA. TPEYTOJILHUKA, OLEHHUBATH X JIMHEWHBIE pa3Mephl.

BbIYNCJAATh: TEPUMETP TPEYrONbHUKA, HNPSAMOYTOIbHUKA,

MHOT'OYTOJIbHUKA; IUIOIAAb MPSMOYToJbHHUKA, KBajapara (Ipu
HE0OXOIUMOCTH C OMOPOI Ha aITOPUTM yUEOHBIX NEHCTBUIN).
M3o0paxatb OCTPOYTOJIbHBIE, IIPSAMOYTOJIbHBIE 51
TYIOYT'OJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJBHUK C
3a/IaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTrOJIbHUKA, KBaApara IIyTEM
AKCIIEPUMEHTa, HAOIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarb WCTHHHBIE W JIOKHBIE BBICKA3BIBAHUSA O
MHOI'OYTOJIbHUKaX, MPUBOAUTH NPUMePbI U KOHTPIIPUMEDEI.
HccaenoBarb 3aBHCHUMOCTSD IIJIOIIAAU KBAaApaTa OT JJIUHBI €r0
CTOPOHBI.




Hcnonb30BaTh CBoOiicTBA KBAJPAaTHON CETKHU JIJISl MMOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJIBHMK  Ha  KBaJparhl,
TPEYrOJIbHUKHA, COCTABJATL (UTYpbl W3 KBaJpaTOB H
MPSIMOYTOJIBHUKOB U HAXOIUTh UX IIJIOMIA/Ib, pa30UBaTh GUTYPHI
Ha MPSMOYTOJIbHUKHY W KBaAPAThl M HAXOJIUTh WX TUIONIAAb (IpH
HEOOXOIUMOCTH C HAMPABJISIOMICH TOMOIIBIO).

BeipakaTh BenMUYMHY IUIOWAQAM B PA3JIMYHBIX EIUHUIIAX
U3MEPEHHUSI METPUYECKOM CHCTEMBI MeEp, HMCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €AMHUIAMU H3MEpPEHUs
IJIOMIA M TP HEOOXOJUMOCTH C OINOpPOH Ha CIPaBOYHYIO
nHpopManuo.

3HAKOMUTBLCSI ¢ TpPUMepPpaMH TPUMEHEHHs IUIOUAAU H
IepuMeTpa B NPAKTUYECKUX CHUTyauusx. Pemath 3agadydm u3
peasIbHOM KU3HHU, P HEOOXOAUMOCTH C ONOPOM HA aITOPUTM
MpaBUJIa, 00CYKIATh Pa3jMYHbIe CIIOCO0OBI PEIICHUS 33/1a4.

lecaTuuHbIE
npoou
(38 )

Hecstnunas 3anuck apodeit. CpaBHEHUE AECITUYHBIX APOOECH.

JeiicTBus ¢ necATHIHBIMU ApoosiMu. OKpyTieHUE AeCATUYHBIX
JpoOeH.

Pemenne TeKCTOBBIX 3adau, coaepkamux Apoou. OCHOBHBIE
3a/1auu Ha JpooHu.

IIpencraBasaTh JIECATUUHYIO IpoOb B BHUAE OOBIKHOBEHHOM,
YUTATh W 3aNUChIBATh, CPaAaBHUBATH JIECATHYHBIE IpoOwH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYHUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOYKAMHU Ha KOOPAMHATHOMN
IIPSAMOM.

BbISIBAATH CXOACTBA M Pa3jM4Us IPaBUI apU(PMETUUECKUX
JeMCTBUH ¢ HATYpaIbHBIMU YHCIAMHU U JECITUYHBIMH JpOOSIMHU,
IIOCJIE COBMECTHOI'O aHAJIN3A.

BoinosHATL apudpMeTnyeckue JEHCTBUS C JECATUYHBIMU
Ipo0sSIMU; BBINOJHATHL NPUKHAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHnsite cBoiicTBa apudmeTnyeckux ASUCTBUH  JUIsS
paloHaIN3alu1 BEIYUCICHUN.

[IpuMeHsATH NPABUJIO0 OKPYIJIEHHA JECITUYHBIX IpO0ei, npu
HEOOXOUMOCTH C BU3YaJIbHOW OTOPOA.

IIpoBoauTh McCCAETOBAHHS CBOMCTB JECATUYHBIX ApPOOEH,
ONMpasCh Ha YHUCIOBBIE HKCIEPUMEHTHI (B TOM YHCIE C




MTOMOIIIbIO KOMITBIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPHUMePbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BBHICKA3BIBAHUH.
Pemarp mpocreiliie TEKCTOBBIE —3a7aud, COJAEpIKalue

JIpOOHBIE TAaHHBIE, M HA *HAXO0KICHUE YaCTH LEJIOTO U IIeTI0T0 110
€ro 4aCcTH™; BBISIBJSATH MX CXOACTBA M Pa3IUYHsl.
MopaeaupoBaTh X0 PELICHUS 3aJa4d C HNOMOILBIO PHCYHKa,
cxeMbl, Tabmuipbl. Pa3éupars pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OmnepupoBarh ApOOHBIMU YHCIAMHU B PEATBbHBIX JKU3HEHHBIX
CUTYalUsX.

C noMowmpb0 meAarora OLEHUBATH IOJIYYEHHBIH PE3yJbTarT,
OCYLIEeCTBJISATHL  CAMOKOHTPOJb,  IpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reomeTpus.
Tena u purypnl
B IIPOCTPAHCTBE
(9 4)

*MHuororpanHuku. M300pakeHue MHOTOTpaHHUKOB. Mojenu
IPOCTPAHCTBEHHBIX TEJl.

[TpstmoyronbHbIN mapanienenumnesn, Kyo. Pa3Béprku kyda u
napaenenunea.
O06BEéM KyOa, IpAMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KAIOLIeM
MHpe IPSMOYTOJIbHBIN Mapanenenumnes, Ky0, MHOrOrpaHHHKH,
ONUCBHIBATb, HCHOJB3YH]  TEPMHHOJIOTMI0, OLEHUBATH
JIMHEWHBIE pa3MEPBI.

I[MpuBoauTH MpUMeEPbI 0OBEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTrpaHHHKA, MPSIMOYTOJIBHOTO Mapaiesenurena,

KyOa.
N3o6paxkarh Ky0 Ha KieTyaTol Oymare.
HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOJIHHOTO

napajuiesienune1a, MHOTOIPaHHUKOB, MCIOJB3YS MOJENIU IpHU
HEOO0XOIMMOCTH C HAPAaBJIAIONIEH TOMOIIBIO.

PacnosnaBare pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenune] U3 Oymarua U npodux
MaTepHayioB, 1o o0pasiry.

Haxoauth u3MepeHMs], BBIYMCASATH IUIOIAJb OBEPXHOCTH;
00bEM Kyba, MPSAMOYTOJIBLHOTO TMapajuieNienuIie/a ¢ Oopoi Ha
aTOPUTM Y4eOHBIX JAEHCTBUI; HCCIeI0BATH 3aBHCHMOCTH




00béMa Kyba OT IJIMHEI ero pedpa.

Habawaate W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IUIOLIAIM U 00bEMA, TepUMETPa U TUIOLIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKAa3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
PemaTp 3a1a4u U3 peajabHON KU3HMU.

IloBTOpeHune
M 00001IeHNE
(10 4.)

[ToBTOpEHHE OCHOBHBIX MOHIATHI U METOIOB Kypca 5 Kiacca,
0000111EH1E 3HAHNI.

BoruucasTs 3Hau€HUs BBIPAKEHUM, COJEPKAILUX HATYPAJIbHbIE
9yucia, OOBIKHOBEHHBIE W JCCATUYHBIC JApOOH, BBIMOIHATH
npeoOpa3oBaHus YKces MPU HEOOXOIUMOCTH C HANpPaBISIONIEH
[TOMOLUIBIO.

BeiOoupar,  cmocod  CpaBHEHUsT  4MCEl,  BBIYUCICHUH,
NpPpUMEHATH CBOiicTBa apudMeTHUecKux JeWCTBUH Ui
paroHaIN3aui BEIYUCICHUH.

OcyuiecTBJAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUNCICHUMN.

Pematy mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUSA Ul PEIICHMS 3a1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mnpocreiiume 3agauM
CPAaBHUBATb  CIOCOOBLI  PCIIEHUS
PanMoOHAJILHBIH CNOCO0.

Pa3HbIMH
3ajauu,

cnocodamu,
BbIOMpPaATh

6 kiaacc (e menee 170 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci10

OcHoBHOe coaepkaHue

OcHoBHBIE BU/BI 1eSITeIbHOCTH 00y4al0IIMXCS

4acoB)
HartypanabHblie Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMH HATypaIbHBIMU | BLINOJHATL apudMeTnyeckue AelicTBHS C MHOTO3HAYHBIMH
qucaa yuciaamMu. UYMCIOBBIE  BBIp@XEHUSA, NOPANOK JCHCTBUM, | HATYPAIbHBIMM YHCIAMH, HAXOAUTh 3HAYEHHMsl YHCIOBBIX
(30 v) UCTIONIb30BaHue CKOOOK. OKpyTiieHHEe HATYPaTbHBIX YHCET. BBIPQXEHHUH CO CKOOKaMU  6e3 CKOOOK; BLIYMCJISATH 3HAYECHHUS




JlenuTenu U KpaTHbBIC YMCIIa; *HANOOJIBIINN OOIIMI ISTUTENb 1
HauMeHbIee olIiee KpaTHoe™.

Pa3znoxxeHne umcna Ha INPOCTBIE MHOXHTENU. JlenmmMocCTb
CYMMBI U IIPOU3BECHMUS. [[ereHne ¢ 0CTaTKOM.
Penienne TekcTOBBIX 3a1ad.

BBIPAXKEHU, COAEPIKALLUX CTEIEHHU.

BbINOJHATL NPUKUAKY W OLEHKY 3HAYEHUH YHUCIIOBBIX
BBIPa)KCHUH, PUMEHSITh NPUEMBbI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh IpU  BBIYMCICHUSX MepPeMeCTUTEIbHOE H
coyeraTrelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpeejinTe/;ibHOe CBOMCTBO YMHOKEHHMS OTHOCHTEJIbHO
CJI0KeHHS ™, CBOICTBA apu(PMeTHUYECKHUX /1€l CTBHIA.
HccnenoBarh  YHUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

®opMmyJIMpoBaTh ONpeAeeHUs JCIUTEII W  KPaTHOro,
HauOOJbIIEr0 OO0IIero JeiIuTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOrO M COCTAaBHOI'O YHUCEJ; HCIOJIb30BaTh 3TU
MOHSTHSI IPU PELISHUH 3314 (IIPH HEOOXOAUMOCTH € OTIOPOH Ha
QJICOPUTM IIpaBUIA).

[IpuMeHsITH AJTOPUTMBI BBIYMCICHHUS] HauOOJBIIEro OOLIEro
JeNUTENs] W HauMEHBIIEro OOIIEero KpaTHOrO [JBYX YHCEIl,
QJITOPUTM PA3JIOKEHUS YUCIIa HAa TPOCThIE MHOYKUTEH.
HccnenoBath cBoOiicTBA JE€IMMOCTH CYMMBI U MPOU3BEICHUS
YHUCeJl ¢ ONIOPOM HA BOIIPOCHBIN IUIAH.

I[IpuBoauTHL mNpUMEPbI YKHCET C 3aJaHHBIMM CBOWCTBAaMHU,
PaCno3HABaTh BepPHbIe M HEBEPHbIE YTBEPKIEHUSA O CBOMCTBAX
qucell, OMPOBEPraTh HEBEPHbIE YTBEP)KIEHUS C IOMOIIbIO
KOHTPIIPUMEPOB.

KoncTrpyupoBars  MaTeMaTH4yecKHe  NpeAJIOKeHUs] C
MIOMOIIIBIO CBSI30K «H», «UJIH», «ECIH..., TO...» [0 00pas3iLy.
Pemiath TEKCTOBBIE 3a/1a4H, BKIIOYAIOIINE MTOHATHS AETUMOCTH,
apu(METHYECKUM CIIOcCOOOM, HCHOJIB30BaTh Iepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MopaenupoBaTrh XOJ peElIeHHs 3aJa4d C INOMOULIbIO PHUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3buparh, OLEHUBATH pPa3jJHYHbIE pPelIeHUs],
3allCH  pellleHH TEeKCTOBBIX 3aJay C HalpaBJsOIIEH
MTOMOLUIBIO.

Kputnueckn oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh




OIIMOKHU, OCYLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCIOBHIO.

Harasnuas
reoMeTpus.
IIpsimble Ha
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmeie. [lapaniensubie npsmMeie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM 1O HPSAMO,
JUIMHA IyTH Ha KBaJIpaTHOM ceTke.
*TIpuMepsl IPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarp Ha ueprexax, PUCYHKax Clyd4ad B3aUMHOIO
pacCIOIOKEHNS ABYX HMPAMBIX.

HN300paxkatb ¢ MNOMOIIbI0 YEPTEKHBIX HHCTPYMEHTOB
KIIeT4aToOl Oymare JBe TepeceKaroluecs TMpsiMble, JBE
napauieNbHbIE MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JIAaHHOM.

IIpuBoauTs npuMepbl MapajuieIbHOCTH u
MEPHEHINKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHbIE U
napajuiejabHble  CTOpOHBbI. M300paxaTb MHOIOYTOJIBHUKH C
napajyuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH I10 00pas3iry.
Haxozme pacCToaHue MCXKAY JABYMS TOUKAMM, OT TOYKHU OO
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(GPOBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaieHue ipodeil. CpaBHEHHE U YIIOPAI0UYMBaHNE APOOEH.
Hecaruunble 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudmernueckue  neictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OrtHomieHue. JleneHre B JaHHOM OTHOIICHWHM. *Macmrad™,
TIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI IO €€ TPOIICHTY.

Pemenne TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTtuyeckas pabora «OTHOILIEHUE ATUHBI OKPYXKHOCTH K €€
TUAMETPY».

CpaBHHMBATh M YNOPSIIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHbIE APOOM B BHJE OOBIKHOBEHHBIX
nIpoOell U OOBIKHOBEHHBIE B BUJIE JIECATHYHBIX, HCMOJIb30BATh
IKBHBAJEHTHbIE TPEICTABJIEHHsT IPOOHBIX YHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJISIONIEN TOMOIIBIO).

Hcnoab3oBaTh JecATHUHBIE ApoOM TpH IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoInoHATH apudMeTnyecKue 1eicTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH JPOOSIMHU.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH
npeoOpazoBanusa JApoOel, BBIOMPATH CHOCO0, TPUMEHATH
CBOIiCTBAa apuU(PMETHUSCKUX ICHCTBUHA I pallMOHATH3AIUU
BBIYMCIICHHI.




CocTaBisiTb OTHOUIEHMS M IPONOPLHH, HAXOAMTH OTHOLIEHUE
BEJIMYMH, JICTITh BEJIMYMHY B IAHHOM OTHOILICHUH.

Haxoauth 3KcnepuMMeHTANbHBIM NYTEM OTHOLICHHWE JJIMHBI
OKpPYXHOCTM K €& juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJISIOIEH TOMOUIBIO).

Haxomuth MacmTal 1uiaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCMOJb3Ys MaclTal ¢ OMOPOH Ha AJIFOPUTM y4eOHBIX IeHCTBUH.
OOBSACHATD, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI PEUYH CO
CJIOBOM «IIPOLIEHT». BhIpaxkaTh NPOLEHTHI B Ipo0sIX U Ipodu B
MPOIIEHTaX, OTHOLICHHE JIBYX BEJIMYHH B IPOICHTAX.
BbIuncasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTs JpodU U IPOLEHTHI, HAXOAUTh IPUOIMKEHUS YU CET
U HEOOXOMMOCTH € UCIIOJIb30BAHUEM BU3YaJIbHOW OIOPHI.
Pematp 3agaum Ha 4YacTW, MPOLEHTHI, NPONOPIMH, Ha
HaXO0XKJeHHE 1poOH (IIPOLIEHTA) OT BEIMYUHBI M BEJTMUYUHBI 110 €€
npoOu (TpoleHTy), apoOu (MPOLIEHTa), KOTOPBIH COCTaBIISIET
onHa BemuuuHa OT apyroi. IlpuBoauTh, pa3duparh,
OLIEHNBATDH PA3JIMYHBIC PEIICHHUs, 3alTUCH PEIIEHUI TEKCTOBBIX
3aj1a4 Mpy HEOOXOJUMOCTH C HAINIPABIISAIOLIEH MOMOIIBIO.
N3Baekars uHpopmammio H3  TA0IHLl W JUarpamm,
MHTEPIPETHPOBATH TaOJIMYHBIE JTaHHBbIE, OTpeNieNiTh
HanOoJIbIIIee M HANMEHBIIIEE U3 MTPEICTABICHHBIX JaHHBIX.

Harasanas
reoMeTpusi.
Cummerpus
(6 9)

*QOceBas cummeTpus. LleHTpanbHas CHUMMETpHSL.

[TocTpoeHne cUMMETpUYHBIX PUTYD.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3naBaTh Ha yepTexkax M M300pakeHUsX, H300pakaTh OT
PYKH, CTPOUTH C TOMOIIBI0O MHCTPYMEHTOB (UTYpYy (OTpPE3OK,
JIOMaHyl0, TPEYrOJbHUK, TPSIMOYTOJBHUK, OKPYXHOCTD),
CUMMETPUYHYIO JaHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIIPaBJIAIOLIEH TOMOILBIO.

Haxoauth npuMepbl CHMMETPUH B OKPYKalOIlEM MUPE.
MopneaupoBarh U3 Oymarn 1Be (GUIYpbl, CHUMMETPUYHBIE
OTHOCHUTEIIBHO INPSIMOM; KOHCTPYHPOBATh TI'€OMETPHYECKUE
KOH(UTypaluu, UCIIOJIb3ysl CBOICTBO CHMMETPHUH, B TOM YHUCIIE C
MTOMOIIIBIO ITU(POBBIX PECYPCOB C OMIOPOH HA AITOPUTM YIEOHBIX
JIEUCTBHIA.




Boipaxkenus
¢ OykBamMu
(6w

[TpumeHeHue OyKB 1UIs 3alIMCH MaTEMAaTUYECKUX BBIPAKEHUH U
npeiokeHuil. *byKkBeHHblE  BBIp@KEHHUS U YMCIIOBBIE
[IOACTAHOBKU™.

bykBeHHBIE paBEHCTBA, HAX0KICHUE HEU3BECTHOIO KOMIIOHEHTA.
DopMyIIbL.

Hcnonb3oBath OYKBBI 11 0003HAYCHHs YHCEN, IIPHU 3aIllUCU
MaTEeMATHYECKUX  YTBEPXKICHHM, COCTaBISTh  OYKBEHHBIE
BBIPAXKEHHUS IO YCIIOBUIO 3aa4H.

HccaenoBartb  HECIIOKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBHI JIJIsI UX 3aITUCH.

BblunciasTh 4MCIOBOE 3HAUYCHHWE OYKBEHHOTO BBIPKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C OINOPOW Ha aJrOpUTM y4eOHBIX
JICHCTBHI.

3anucbIiBaTh ¢hopmy.bi: nepumMeTpa u IUIOILA N
MPSIMOYTOJIbHUKA, KBajpara; UIMHBI OKPY)KHOCTH, TUIOIIAJN
KpPYTa; BHINOJIHATH BRIYHCJIEHHS 110 3TUM (hopMyIiaM.
CocTaBiasiTb (popMyJibl, BBIPAKAIOIIKME 3aBUCHMOCTH MEXKAY
BEJIMUMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€HA, KOJIUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIBLHOCTh, BpEMs, OO0BEM pabOTHI;
BBITMIOJHATH BBIYUCIICHUS 110 3TUM (GopMyiam.

Haxoauth  HEW3BECTHBII  KOMIIOHEHT  apU(PMETHUECKOTo
JIEVCTBUS.

Harasanas
reoMeTpus.
Durypbl

HA IJIOCKOCTH
(14 9)

YeThIpEXYTOIbHUK, IIpUMEpPEHL YETBIPEX YT OJIBHUKOB.
[IpsmMoyronbHUK, KBaJgpaT: CBOWCTBA CTOpPOH,  VIJIOB,
JMaroHanei.

N3mepenue yriioB. Busibl TpeyrojabsHHUKOB.

[lepumerp mHoOroyroipHuka. Ilnomanp ¢urypel. @opmysmsl
nepuMerpa W IUIOWAAM HpsiMoyroiibHUKa. [lpubmmkxénHoe
U3MepeHue miomanan Guryp.

*TIpakTuueckas padborta «Ilnomaas kpyran™.

N300paxkaTtr Ha HEIWHOBAHHOW W KJeT4yaroil Oymare c
HCII0JIb30BaHNEM YEepTEKHBIX UHCTPYMEHTOB
YeThIPEXYTOJIbHUKU c 3a/laHHBIMH cBOIiCcTBaMH: C
NapaJuIeIbHBIMY, TEPNEHANKYISIPHBIMU, PaBHBIMH CTOPOHAMH,
OpsIMBIMU ~ yIJIAMH W JIp., PaBHOOEAPEHHBIM TpeyrojabHUK.
IIpennarars U 00CyK1aTh CNIOCO0OBI, AATOPUTMBI IIOCTPOEHUS.
HccnenoBarb,  UCHONB3YS  OKCIEPUMEHT,  HAOIIOJCHHE,
MOJIEJIMPOBAaHUE, CBOMCTBAa  IPSMOYIOJbHUKA,  KBaJpara,
pa3OuBaTh Ha TPEYTOJIBHUKH C OMTOPOM HA BOIPOCHBIH TUTaH.
O00CcHOBBIBATH, OMPOBEPraTh C IOMOIIBIO KOHTPIPUMEDPOB
YTBEPKACHUS O TMPSAMOYTOJIbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIE U HEBEPHBIE YTBEPKIACHUS.

H3mepsiTh M CTPOUTH C MOMOILBIO TPAHCIIOPTHPA YIJIbl, B TOM
4lCcI€ B MHOTOYIOJIbHHMKE, CPABHHBATH YIJIbI; PAcCO3HABATH
OCTpBI€, IPSIMbIE, TYIIbIE, Pa3BEPHYTHIE YIJIbL.

Pacno3naBathb, H300paxaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN,




TYNOYTOJIbHBIN, paBHOOCIPEHHBIMN, PaBHOCTOPOHHMIT
TPEYrOJbHUKK (NP  HEOOXOAWMMOCTH C  HCIIOJIb30BAHUEM
BU3YaJIbHOU OMOPHI).

Boruucasate epUMeTp MHOT'OYTOJIbHUKA, IJI0IIA]Tb
MHOTOYT'OJIbHUKA pa30MeHreM Ha MPSMOYTOJIbHUKU, HA PaBHbBIE
GUryphl, HUCIOIB30BaTh METPUUYCCKUE EIMHUIIBI W3MEPEHUS
JUTMHBI Y IJIOIIAAM C OTIOPOM Ha alrOPUTM Y4eOHBIX IeHCTBUH.
Hcnonb3oBath NpudankEéHHOe U3MepeHne JIUH U IUIOIaaen
Ha KIJIeT4aroil Oymare, NpUOMMKEHHOE W3MEPEHUE JUIMHBI
OKPYXHOCTH, IJIOILAIN KPYyTa.

IHoaoxxkuTEIBHBIE H

]_[eJ'IBIe qucjia. *MOI[y.]'IL quciia, TeoOMCTpUYICCKasd

IIpuBOAMTH NpPHUMEPHI HCIOJIL30BAHMS B PEATBHON KU3HU

oTpHMIaTe]bHbIe  |UHTEpIIpeTalus MOaYy/sl. UUCIOBBIC IPOMEKYTKH™. MOJIOKUTEIBHBIX U OTPUIIATEIIBHBIX YHCEIL.
qucIa TloNOKHUTeNbHBIE W  OTpUUATENbHbIE uHcia. CpaBHEHHE N306paxaTh Leibe HMCIIA, TIONOKHUTEIBHBIC H OTPHLATEIbHEIC
(40 v) MOJNOKHTENBHBIX M OTPUIATENBHBIX YHce. ApHbMeTHueckue | TICTA TOUKAMH Ha YHCIOBOH MPAMOT, HCMOJIb30BATE YHCIOBYIO
NENCTBHSA C TOJIOKHUTENBHBIMA ¥ OTPHIATENbHBIMK unciamu, | IPAMYIO [ CPaBHCHIA HUCCL.
PellleH’e TeKCTOBEIX 3a/1ax. IpumMeHsAT, NPaBWJIa CPAaBHCHHS, YHOPSA0YMBATHL IICIbIC
4uCIia; *HAXOANTh MOYJIb Uhcaa™.
®opMyIHpoBaTH NPABUJIA BEIYUCICHHS C MTOJOKUTEITLHBIMU
OTPULATEIbHBIMU YHUCIAMH, HAXOAWTH 3HAYEHHS UHCIOBBIX
BBIPAKECHH, COZEpIKALLNX JEUCTBUSA
C TOJOXUTENBHBIMH M  OTPUIATEIFHBIMH YUCIAMH  TIPH
HEOO0XOIMMOCTH C OTIOPOl Ha AITOPUTM TPaBHUIIA.
IpuMeHsATL CBOWCTBA CIOXKEHHS W  YMHOXEHHS IS
npeoOpa3oBaHMs CYMM U MMPOU3BEICHUM.
IIpencraBaenne [IpsmoyronbHas  cucremMa  KOOpPIMHAT HA  IJIOCKOCTH. | OOBSICHATH W WUIIOCTPHPOBATH MOHATHE IIPSMOYTOJIbHON
JAAHHBIX KoopanHaTel TOUKH Ha IJIOCKOCTH, abCIiicca M OpIHATA. CHUCTEMBI ~ KOOpPIWHAT  HAa  TUIOCKOCTH,  HCIIOJIb30BaTh
(64) CTonGuaThie U KPYroBbIe THATPAMMBL. TEPMHHOJIOTHIO; CTPOUTh Ha KOOPJMHATHOH IUIOCKOCTH TOYKH U

[Ipaktuueckas padota «IlocTpoenue quarpammy.
Pemienne  TeKCTOBBIX  3ajay,  CoOJAEpKaIIUX
MIPEICTABICHHBIC B TA0IUIIAX U HA TUarpaMmax.

JaHHBIC,

Gurypsl Mo 3aJlaHHBIM KOOPJAMHATAM, HAXOAUTH KOOPIUHATHI
TOYEK.

Yurarh cTOJ0UYaThIC u KpYyTOBbIE Jarpammbl;
UHTEPNPETHPOBATH JIaHHBIE; CTPOUTH CTOJI0YATHIEC TUATPAMMBI.
Hcnonb3oBath nHGOPMANNIO, NPEACTABICHHYIO B TabIuIax,




Ha JauarpaMmax JUisl PelIeHHs] TEeKCTOBBIX 3aJad M 3aJ1ad U3
peanbHOU KU3HU.

Harasnuas
reoMeTpus.
Durypsbl

B IIPOCTPAHCTBE
9 v)

*TIpssMOyTONBHBIN Napasuiesenunes, Kyo, npusma, nupamuia,
KOHYC, UWiIMHAp, 1map u  cdepa.  M3o0paxenue
MIPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsr pa3BEpPTOK
MHOTOIPAaHHUKOB, IIWJIMHAPA U KOHYCA.

[TpakTrueckast paborta «Co3znanue Moenei
POCTPAHCTBEHHBIX (DUTYPY.

[Tonsitue oOBEMA; emauHMIBI H3MepeHHus o0bEMa. OOBEM
MPSIMOYTOJIBHOTO TIapajuIeyIeuIeia, Kyoa, popmyiel 00bEMa*™.

Pacno3HaBaTh Ha 4epTe)Kax, pPUCYHKAX, OMUCHIBATH [TMPAMULY,
OpuU3My, LMIMHIAP, KOHYC, LIap, HM300pazkaTb UX OT PYKHU,
MOJeJUPOBaTh U3 Oymaru, IUIaCTHIIMHA, IPOBOJOKH U . C
Hanpasisitomeil nomompio. [lpuBoauTh MpUMepbI 00BEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (OPMBbI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHMUE, BBICOTA, PAJINyC U TUAMETP, Pa3BEPTKA.

N3yuarh, UCHONIB3YS SKCIEPUMEHT, HAOIIOJCHUE, U3MEPEHUE,
MOJICJIMPOBAaHUE, B TOM 4YHCJIE KOMIIBIOTEPHOE, U ONMHCHIBATH
CBOMCTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYHs:
MEXy MUPaMUION M IPU3MOI; MEXIY LHUIMHIPOM, KOHYCOM U
LIapOM.

Pacno3naBaTh pPa3BEPTKU Mapajuienenunena, Kyba, MpHU3MBI,
NUpaMyU/Ibl, KOHYCa, INHAPA; KOHCTPYMPOBATH JAHHBIE Tella
U3 pa3BEPTOK, CO3/aBaTh HUX MOJEIM C HalpaBAOLICH
MTOMOLUIBIO.

Co3naBaTh MOJeIH NPOCTPAHCTBEHHBIX (uryp (u3 Oymarw,
IIPOBOJIOKH, TJIACTUIIMHA U JIP.) C OIIOPON Ha aIrOPUTM yUEOHBIX
JIEUCTBHIA.

N3mepsaTs Ha Moaeasix: UIMHBI pPEOEP MHOIOTPAHHUKOB,
JaMeTp I1apa.

Boruucasats mo  ¢opmyiaam: 00bEM  IPSIMOYTOJIBHOTO
napajjenenunena, Kyba; HCIOJNb30BaTh €AMHUIBI M3MEpPEHHS
00béMa; BBIYUCIATH OOBEMBI TEJ, COCTABICHHBIX M3 KYyOOB,
napajulelIeuIe0B; peliaTh 3a1a4i C PEaIbHbIMU JaHHBIMU C
OTIOPO# Ha CIIPABOYHYIO WH(POPMAIIHIO.

[HoBTOpEHUE,
00001IEeHME,
CHCTeMaTH3 AN
(20 v)

[ToBTOpEeHNE OCHOBHBIX MOHSATUH U METOIOB KYpCOB 5 U 6
KJ1accoB, 0000IIEeHNEe H CUCTEMATU3allis 3HAHUM.

BorunciasiTh 3HaUSHUS BBIPAKEHUH, COAEpKAIINUX HATypaIbHbIE,
Henble,  TOJOXHTENbHBIE W OTpULATENbHBIE  YHUCIA,
06LIKHOBCHHBIC n JCCATUYHBIC ,[[pO6I/I, BBITIOJIHATH
npeoOpa3oBaHMsl YUCET U BBIPAKCHUM MPU HEOOXOIUMOCTH C




HaIPaBJISAOIIEH TOMOILBIO.

Bb10upaTh cioco6 CpaBHEHHs YKMCEIl, BBIYUCICHUM, IPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM M1 palMOHaIN3alUuU
BBIYUCIICHUM.

Pemath nmpocreiimme 3a1auu U3 peanbHOU KU3HU, MPUMEHSTH
MaTeMaTH4YeCKHe 3HAHWs /I pPELIeHUs 3a7ad U3 APYrux
MIPEAMETOB.

Pemars npocreiinue 3a1a4i pa3HbIMHU cIioco0aMu.
OcylmecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1O 'OJAM OBYYEHUS)

7 kaacc (He menee 102 u)

Ha3zBanmne

paszaesia (TeMbl)
Kypca (4McJ10

OcHoBHOE CoACPKAHUEC

OcHoBHbBIE BHADBI 1eSITEJILHOCTH 06yqa101unxcn

4acoB)
Yucaa n [ToHsiTHE palIMOHATIBHOTO YHUCIIA. CucTreMaTH3UPOBATH M 000raImaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BBIYHCJICHHUS. Apudmerndeckue IEHCTBUS C PAIMOHAIBHBIMUA YHWCIAMHU. | M IECATUYHBIX TPOOSX.
PanmonajabHbIe CpaBHeHue, ynops/104MBaHUE PAIlMOHAIBHBIX YHCET. CpaBHHMBATh H YHOPSIA0YMBATH APO0H, IPe0oOpa30BbIBas MPH
qyucaa CreneHb C HaTypalbHBIM MOKA3aTEIIEM. HEOOXOAUMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 9)

Pemenne oCHOBHBIX 3a7ay Ha ,Z[pO6I/I, MPOLCHTHI U3 peanLHoﬁ

MPaKTUKH.
[Ipyu3Haku  AEIMMOCTH,  Pa3JIOKECHUS
HaTypaJbHBIX YHCEIL.
PeanbHbie 3aBUCHMOCTH. [Ipsamas
MPONOPIIMOHATBHOCTH.

MHOXHUTCIIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECSATUYHYIO IPO0Ob.

IIpumensitTe  pasHooOpasHble  CHOCOOBI M NPHEMBI
BBIYMCJIEHHS] 3HAYEHHIT IPOOHBIX BBIPaKeHHH, COIepKaIUX
OOBIKHOBEHHBbIE U  JECATUYHbIE JpOOHM: 3aMEHATh IpH
HEOOXOIUMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJAUTH BhIpakeHUe K (opme,
HauOoyiee ymoOHOW Ui  BBIYMCICHHM, TpeoOpa3OBHIBATH
JIpOOHBIE BBIPAXKEHHUS HA YMHOXKECHHE U JENICHHE JECATHYHBIX




IpoOeii K ISHCTBUAM C HEBIMHU YHCIIaMH (TIPH HEOOXOJUMOCTH C
HaIPaBJIAIOIIEH TOMOIIBIO).

I[IpuBoaUTH 4HMC/IOBbIe M OyKBeHHbIe NMPUMEPbI CTEIEHH C
HaTypaJbHBIM I1OKa3aTCJICM, 00BACHSAS 3HAYEHHUS OCHOBAHHUSA
CTENICHN W TOKAa3aTelsl CTENCHH, HaXOJUTh 3HAYEHHs CTEICHEH

Biza @' (2 — mo6oe PaIHOHAIBHOE YHCIIO, N — HATYPATbHOE
YHCII0) C ONOPOH Ha CIIPaBOYHYIO MH(OPMALUIO.

[Jonumarts cMbIca 3aMMCH OOJBIIMX YHCe]T € MOMOUILIO
AecATHYHBIX Apoleii U creneHel ynciaa 10, TpUMEHATH UX B
peaJIbHbIX CUTYaIUsIX.

IIpuMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHNUSI HA MHOXKUTEIN
HaTypaJbHbIX YHUCEIL.

Pemiath mpocreiimme 3aa4u Ha 4aCTH, IPOLEHTHI, IPOIIOPLINH,
Ha HaXOoXJIeHHe ApoOH (IIPOLEHTAa) OT BEIMYMHBI U BEJIMYUHBI 110
e npobu (TIpoIIeHTY), IpoOu (TMPOIICHTA), KOTOPBIA COCTABISET
onHa BenuuuHa OT apyroi. IlpuBoauTh, pa3duparh,
OIIEHUBATH PA3IMYHbIC PELICHUS, 3aIIUCH PELIEHUI TEeKCTOBBIX
3a1ad.

Pacno3naBath U 00bSICHSITh, OIUPASICh HA ONPEIETICHUS, IPSIMO
IIPONOPLNOHAIIBHBIE " o0paTHO IIPONOPLMOHAIbHBIE
3aBHCHUMOCTH MEXAY BEJIMYMHAMU; MPUBOAUTH MPUMEPHI dTUX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHMX Y4eOHBIX
MPEIMETOB.

Pemarp npocreinye NpakTHKO-OPHEHTHPOBAHHBIC 3aJdadM
HA  Apo0M, TNPOUEHTbl, TMNPAMYI0 U  00paTHYIO
NPONOPUHOHAJIBHOCTH, NPONOPLHH.

Auredpanyeckue
BBIPaKeHUA

(27 1)

bykBennbie Boipaxkenus. [lepemennsie. JlonmycTrumblie 3HaYUEHUS
nepeMeHHbIX. QOpMYyIIBL.

[TpeoOpazoBanre OYKBEHHBIX BBIPAKCHHM, PACKPBITHE CKOOOK
Y TIpUBEJICHUE TIOIO0HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTEJIEM.
MHOTrO4JICHHEI. Crnoxenue, BBEIYHTAHHE, YMHOXEHUE

Osaapgers Ha 0azoBoM YPOBHeE anreOpanyecKkoi
TEPMUHOJIOTHEN M CHMBOJIMKOW, NMPUMEHSIThL €€ B IIpolecce
OCBOCHMS yUeOHOT0O MaTepuania.

Haxoaurh 3HaueHHs OyKBEHHBIX BBIPQXKEHUU TNPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJIHATH BEIYUCICHUS 1O (popMyam.
BbInoHATH IPe0Opa3oBaHus LEJIOT0 BbIPAKEHHSI B MHOTOWICH




MHOTOWJICHOB.  DOpMyJbl  COKPAaUIEHHOTO  YMHOXKEHHS.
Pa3noxxenre MHOTOUYJIEHOB HA MHOYKUTEIH.

MIPUBEJICHUEM TOJ00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXXKEHHE OJHOYICHa HAa MHOTOWIEH H
MHOI'OWJI€Ha Ha MHOIOYICH, MPUMEHATh (HOpMysbl KBajpaTa
CyMMBI M KBaJpara pa3HOCTH C OIOPOH Ha CIPABOYHYIO
nHpopManuro.

OcyuiecTBJIsATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIH
yTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHUTEJS, IPUMEHEHUS
dopMynBl  pa3sHOCTH KBaapaToB, (HOPMYyNT COKpAIIEHHOTO
YMHOXKEHUSI C OTIOPOil Ha CIIPaBOYHYIO HH(POPMAILIHUIO.
Ipumensitb 1peoOpa3oBaHUE MHOTOWICHOB /ISl PEIICHHS
pa3IMYHBIX 3a/la4 W3 MATeMaTHKH, CMEXHBIX IPEJIMETOB, W3
peanbHON NMPAKTUKHU.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

YpaBHeHus
1 HEpaBeHCTBA
(20 u)

VYpaBHeHue, IIpaBuia peoOpa3oBaHus YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JInneliHOE ypaBHEHHE C OHOW ITEPEMEHHON

IIEPEMEHHOM, PELIEHNE JIMHENHBIX YpaBHEHUN. Pemenue 3amau
C IOMOIIBIO YPaBHEHHUH.

*JIuneitHoe ypaBHEHUE C ABYMs MIEPEMEHHBIMU U €T0 rpauK™.
Cucrtema JIByX JIMHEWHBIX YPaBHEHUM C ABYMS TIEPEMEHHBIMH.
Pemenne cuctem ypaBHEHMI CHOCOOOM TIOJCTAHOBKH U
CII0COOOM CJI0KEHHS.

PemaTh 1MHENHHOE YpaBHEHHE C OJTHON IEPEMEHHON, MPUMEHSA
NMpaBMJIa NIEPEXOAA OT UCXOJHOTO YPABHEHMS K PABHOCHIIBHOMY
eMy Oosee npoctoro Buja. [IpoBepsATh, ABISAETCS JIM KOHKPETHOE
YHCII0 KOPHEM YPaBHEHUS.

I[MogOoupars mpuMepnl Map 4YHUCEN, SBISIIOIIMXCS pPELICHUEM
JMHENHOTIO ypPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIHHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpU HEOOXOAUMOCTU C
HCIIOJIb30BAHUEM CMBICIIOBOM OMOPBI); MOJB3YACh I'padUKOM,
NPUBOJAUTH IPUMeEPbI PELICHNs YPABHEHU.

Haxonuth peleHue CHUCTEMBI JIBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsI IEPEMEHHBIMU C OITOPOH Ha aJIrOPUTM YUEOHBIX IEHCTBHA.
CocTaBjATh U peniaTh YpaBHEHUE WM CUCTEMY YPaBHEHUH 110
YCIIOBUIO 33Jaud, HWHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3aJaud TMOJY4YeHHBIH pe3yabTaT C ONOpoil Ha
BOIIPOCHBI IJIaH.

Koopaunarsi
U rpauKH.
DOYyHKINH

Koopaunara Ttoukum Ha mpsMoil. UuUCIOBBIE TPOMEKYTKH.
PaccrosiHre MeX 1y IByMsI TOYKaMHU KOOPAUHATHOU NPSMOU
[IpsamoyrosnbHas cucremMa KOOpAUMHAT Ha MIOCKOCTH. [Ipumepsl

HN3o00paxkatsh Ha KOOPJIMHATHON MpAMOi TOYKH,
COOTBCTCTBYIOIIMEC 3aJaHHBIM KOOpAWHATaM, JIy4dd, OTPC3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJireOpanuyeckoM si3bIKE.




(24 4)

rpaduKoB, 331aHHBIX (opMynaMu. UteHne rpadukoB peaabHbIX
3aBUCUMOCTEH.

[Tonsitue Qynkmuu. I'paduk dyakuun. CBoiicTBa (HYHKIUH.
Jlunetinass  gynkuus. Iloctpoenme rpaduka aHHEHHON
byukuuu. I'paduk dynkuun y = kx + b,

OTrMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJAMHATaM; CTPOUTHh TI'paUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM 4YMCJIE C IOMOIIBIO LUPPOBBIX
naboparopuil.

IIpuMeHsiTh, M3y4yaTh NpPeMMYLIECTBA, HHTePHPETHPOBATH
rpaduUecKuil criocod mpencTaBIeHIs U aHAIM3a Pa3sHOOOpa3HOM
’KM3HEHHOM MH(pOpMaLuu.

OcBanBaTh Ha 0a30BOM YpOBHE TOHATHE (PYHKIINH, OBJIAICBATH
(GYHKIIMOHATLHONW TEPMHUHOJIOTHEH.

Pacno3naBath JUHEHHYIO QyHKIUIO Y = KX + b, onmuceiBaTh
e€ CBOIICTBA B 3aBUCHMOCTH OT 3Ha4YeHH K03 puimeHToB K u b
(pu HEOOXOUMOCTH C OMOPOM Ha AITOPUTM MPABUIIA).
Crpours rpaduku JuHeHONH QyHKIMH, QyHKIHU Y = KX + b
Hcnoab3oBaTh HU(ppoBbIE pecypesl Ul IOCTPOEHUS rpauKoB
GyHKIUI 1 U3y4eHHs UX CBOWCTB.

[IpuBOaUTE TpPUMEPHI JIMHEWHBIX 3aBUCUMOCTEM B pEaJbHBIX
Ipoueccax U sIBJICHUSIX.

IToBTOpPEHME
u 00001menne
(64)

[ToBTOpEHNHE OCHOBHBIX MOHATHI M METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUH.

BbiOuparh, mNpUMeHATH CHOCOOBI  CPAaBHEHUS  YHUCEll,
BBIUUCIICHUM,  NpeoOpa3oBaHMN  BBIPAKEHUH,  peleHHs
ypaBHEHUH MPU HEOOXOIUMOCTH C HAITPABJISIONIEH TTOMOIIIBIO.
OcyumiecTBIAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3ysibTaTa BBIYUCICHHM, MpPeoOpa3OBaHUM,
IIOCTPOEHHUN.

PemaTth npocreiimme 3a1auu U3 peaabHON KU3HU, MPUMEHSATH
MaTeMaTH4eCKHe 3HAHUSl JUIA DPEIICHMS 3a1ad4 W3 JPYrux
IIPEAMETOB.

Pemiate mnpocreiilime TEKCTOBbIE 3aJa4HM, CPaBHUBATD,
BbIOMPATH CIIOCOOBI PELIECHUS 3a1a4u.

8 kaacc (e menee 102 u)




Ha3Banmue
pa3zaesa (Tembl)
Kypca (4uciao
4ac0B)

OcHoBHOe cogepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOHII/IXCH

Yucaa n
BBIYHCJICHHUS.
KBaaparubie
KOpPHHU

(15 q)

KBanpathslii kopeHb u3 uncna. *[lonsarue 06 nppaoHalIbHOM
yucie. JlecaTuunbie MPUOTMKEHUS HPPAUOHAIBHBIX YUCEIT.
JeiictButenpHble uncia. CpaBHEHHE JeHCTBUTENBHBIX YUCET™.
ApudpmeTnueckuil KBaJpaTHbI KOPEHb.

YpaBHEeHUE BUIa X2 = a.

CaoiicTBa apru(MeTHIECKUX KBaJpaTHbIX KOpHEH.
[IpeoOpa3oBaHue  YHMCIOBBIX  BBIPAKEHHUH,  COJEpIKaLIUX
KBaJpaTHHIC KOPHHU.

®opmyIHpoBaTH oNpeeleHHe KBAJIPATHOTO KOPHA M3 4YMCIa,
apu(METHYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOIUMOCTH C
BHU3yaJIbHOW OIIOPOHA.

IIpumeHsITHL OllEpalMiO HU3BJICYEHUS KBAJpPaTHOTO KOpPHS W3
quCiIa, HCMOJb3Ys [IPU HE00X0AUMOCTH KAJBKYJISITOP.
OueHuBaTh KB3JpaTHbIE KOPHU LEJIBIMH  YUCIAMU U
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAJIBHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIHCAHHbIE C TIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH Mp1 HEOOXOIMMOCTH € HAPaBJISAIOLIEH TOMOILBIO.

HccnenoBary ypaBHEHHE X2 = d, HaXOoAWTb TOYHBIE U
npubimkEHHbIe KopHU ipu & > 0.

HccnenoBarh cBOiCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YHCJIOBBIE AKCIEPUMEHTHI C MCIOJNb30BAaHUEM KaJbKYJIsSTOpa
(xoMmbIOTEPA).

IlpuMeHaTs cBOMCTBA apH(MeTHYECKHMX KOpHeH 1/
npeodpa3oBaHNs BbIPAKECHUI.

BbinosiHATL npocreiimne mnpeo0pa3oBaHUsl BBIPAKCHUU,
coJlepKalluX KBaJpaTHbIE KOPHU. BpIpakaTb NEpeMEHHBIE W3
reoMeTpUYECKUX U PpU3ndeckux GopMys MpU HEOOXOIUMOCTH C
ONOpOH Ha MPABUJIO.

BorunciasiTe 3HaYeHHs1 BBIPAXKEHUHN, COJEpKAIINX KBaJpaTHbIE
KOpPHU, UCIIOJIb3Yys IPU HEOOXOAUMOCTH KaJIbKYIISATOP.
HUcnoab3oBarth B XOA€ pelIeHUs 3a7ad  dJIEMEHTapHbIE
NPEJCTAaBICHUS, CBSI3aHHBIE C NPUOTKEHHBIMU 3HAUYECHUSIMU
BEJIMYHH.

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS MaTeMAaTHKH.

Yucaan

CreneHs ¢ 1eJIBIM ITOKa3aTeIIeM. CTaHI[apTHaSI 3aIlluCh YHCJIa.

dopmyMpoOBaTh ONpeaejieHHe CTEIICHH C LIEJIbIM MOKa3aTeaeM




BbLIYHCJICHHS.
Crenenn

¢ HeJbIM
MmoKa3arejemM
(7 9)

Pasmeprl 00BEKTOB OKpysKaromero Mupa (0T 3JIeMEHTapHBIX
YacTHI] 0 KOCMUYECKUX OOBEKTOB), IJTUTEIHLHOCTH MIPOIIECCOB
B OKPY’KaroIllleM MUpeE.

CBolicTBa CTENEHH C LIEJIBIM [10Ka3aTeeM.

(pu HEOOXOUMOCTH 10 BU3yaJIbHOW OTIOpE).

IpeacTaBasaTh 3anuch OOJIBIINX U MAJIBIX YHCEN B CTAHAAPTHOM
Bujge. CpaBHHBATh UWCIAa U BEJIMYMHBI, 3alHCAHHBIE C
UCIob30BaHueM crenenu 10.

Hcnoab30BaTh 3amMch 4YUCEI B CTAaHJAPTHOM BHJE UL
BBIPQKEHUS Pa3MEpOB OOBEKTOB, JIMTEIBHOCTH MPOIIECCOB B
OKpY’KalolieM MUpe.

®opMyJIMPOBaTh, 3aMMCHIBATL B CHMBOJIHYECKOIi (popme U
WLTIOCTPHPOBATHL NMPHMEPAaMH CBOICTBAa CTENEHH C LENbIM
nokaszareiaeM (MpU  HEOOXOAMMOCTH C  HWCIOJIBb30BaHUEM
BU3YJILHOW OIIOPHI).

I[IpumeHsiTh  cBOiicTBA CTENEHW i1 IpeoOpazoBaHUs
BBIPOKEHUH, COJEPKAIIUX CTEIEHH C IIEJbIM IOKAa3aTeleM C
UCTIOJIB30BAHUEM  CIIPABOYHOM HWHPOpMaUuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUMCaHHBIMU B CTaHJAPTHOM BHJE
(YMHOXEHUE, JIeIeHNe, BO3BE/ICHUE B CTETICHB ).

Auaredpanyeckue
BbIPasKeHM .
KBaaparublii
TPEXYJIeH

(59

KBanparsbiii TpéxuieH. Pa3noxeHune KBaJpaTHOro TpEXUseHa
Ha MHOKUTEIIH.

Pacno3HaBarb  KBaJapaTHBIM  TPEXUYIEH,  YCTaHABIUBATH
BO3MOJKHOCTB €I0 Pa3JI0KEHHsI HA MHOKUTEIIH.

PacknagbiBaTh HAa MHOMXKHTENM KBAaJApPaTHBIM TPEXWIEH C
HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM NPU HEOOXOAMMOCTH C
OIIOPOM Ha AJITOPUTM IIpaBUJIA.

AuredOpanyeckue
BBIPasKeHH .
AsredOpanyeckast
ApooOL

(154)

Anrebpanyeckast 1poOb. [lonycTruMble 3HaUE€HUS TIEPEMEHHBIX,
BXOJISIIIUX B aireOpandeckue BoipaskeHust. OCHOBHOE CBOHCTBO
anreOpandeckoit 1poou. CokpaiieHue 1pooei.

Crnoxenue, BBIYUTAHUE, YMHOKEHHE U JieNieHne
anreOpanmdeckux  apoOeit. [IpeoOpa3oBaHue BBIpaKEHUH,
coJiepKalux anredOpandeckue Apoou.

3anuceIBaTh anredpandeckue BeipaxkeHus. HaxoauTh 00y1acTh
OTIpeieNIeHNUs] PallMOHAIIBHOTO BBIPAXKEHUSI.

BbINOJHATHL YMCIOBHIE MOJACTAHOBKYA M BBIYMCJIATH 3HAUCHUE
JpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIISATOPA.
®opMyJIMpoOBaTH OCHOBHOE CBOWCTBO alireOpanyeckoit 1podu u
NPHUMEHSTH €ro Ul TpeoOpa3oBaHus IpoOeH.

BoinogHaTs aeiicTBUsi ¢ anreOpandyeckuMH JApoOsSMU TNpU
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui pelieHus 3a1ad. Beipaxkarb
nepeMeHHble U3 (opmyn (pU3MUECKUX, TECOMETPUUYECKHUX,
OTNUCHIBAIONINX OBITOBBIC CHUTYyallMM) TPH HEOOXOIUMOCTH C




HaHpaBJ’IﬂIOH_Ieﬁ IIOMOIIBIO.

YpaBHeHus

1 HepaBEHCTBA.
KBaaparnsie
YPaBHEHHS

(15 49)

KBagpaTtHoe ypaBHeHue. HemosiHOe KkBagpaTHOE ypaBHEHHE.
dopmya KOpHEH KBaapaTHOTO ypaBHeHUs. *Teopema Buera™*.
Pemenune ypaBHeHumii, CBOAAIMXCS K KBaapaTHbIM. 1IpocTeiine
JIpOoOHO-pallMOHATIbHBIEC YPABHEHUSI.

Pemienne TEKCTOBBIX 3a7ad € IIOMOINBIO  KBaJIpaTHBIX
YpPaBHEHUU.

Pacno3HaBaTh KBajipaTHbIC YpaBHEHUS.

3anucpiBaTh (OpMYJy KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBaJApaTHbIe YpPaBHEHUs] — IIOJIHbIE U HEMOJIHbIE (C
MCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).

IIpoBoauTs  mpocreiilive  HMCCIAEAOBAHMS  KBAaJAPATHBIX
YpPaBHEHUU.

Pemiath ypaBHeHHUsl, CBOASIINECS K KBAJAPAaTHBIM, C IOMOUIbIO
peoOpa3oBaHUil U 3aMEHOM IEPEMEHHOM € OMOPOii Ha AITOPUTM
IpaBuUJIa.

HabaonaTts M aHAJIM3MPOBATH CBSA3b MEXKAY KOPHAMHU U
K03 pHIHEeHTaMU KBaJPAaTHOTO YPAaBHEHUSI.

*TIpuMeHsTh TeopemMy Buera TUIs pelieHus
3aj1a4 (C UCIOIb30BaHUEM o0pasma)*.

Pemiate TekcToBBIE 3ajauM anreOpanyeckuM CHocoOoM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIHPOBKM YCIOBUS 33Jaud K
anrebpanveckol MOJAENTH MYTEM COCTaBJICHHS ypaBHEHHS (MIpU
HEOOXOUMOCTH C  HampaBJAIOIIEd TOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; NHTEPIPETUPOBATH PE3YbTaT.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI aITreOpshl.

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JluHeliHOe ypaBHEHHE C JABYMS NE€PEMEHHBIMH, €ro Tpaduk,
IIPUMEPBI PEIICHNS YPABHEHHM B IIEJIBIX YHCIIAX.

Pewienne cucreM AByX JIMHEMHBIX YPaBHEHHUHW C JBYMs
nepeMeHHbIMU. [IpuMepbl peleHns CHCTeM HEIMHEWHBIX
YPaBHEHUU C ABYMsI [IEPEMEHHBIMH.

*T'paduueckas  uUHTepHnpeTanuss ypaBHEHHS C  JBYMS
NEPEMEHHBIMH U CHCTEM YPaBHEHHH € ABYMsI IEPEMEHHBIMU *.
Pemenne TeKCTOBBIX 33714 € TOMOIIBIO CUCTEM YPaBHEHUM.

Pacno3HaBaTh JTUHEIHBIE YPAaBHEHUS C IBYMS IIEPEMEHHBIMH.
Crpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM 4HCIE
HCMoJb3ysl HHM(pPoBble pecypchl (IpH HEOOXOIUMOCTU C
OTOPOM Ha aJITOPUTM Y4€OHBIX JAEUCTBUM).

Pa3nuuyares napajulenbHbBIE M NEpPECEKAIOIINEC NPSMbIE 110 UX
YpaBHEHUSM.

Pematp cucreMsl [ABYX JIMHEHHBIX YPAaBHEHUHW C JBYMsd
MIEPEMEHHBIMH MOJCTAHOBKOM U CIIOKEHUEM.

PemaTh npocTelnine CUCTEMBI, B KOTOPBIX OJIHO U3 ypaBHEHUI
HE SIBJIAETCS TMHEWHBIM IPU HEOOXOIUMOCTH € HalpaBJIIOLIeH
MTOMOLUIBIO.

*IIpuBoauTh TrpauYecKyl0 HHTEPNPETAIMI0 PEIICHUA




YpaBHEHHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUII C IBYMs
nepeMeHHbIMU.*
PemaTth TeKkcTOBBIE 321a4H AIreOPaMyECKUM CIIOCOOOM.

YpaBHeHnus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyMpOBaTh CBOlicTBa YUCIIOBBIX HEPABECHCTB,

U HepaBeHCTBA. HepaBeHcTBO ¢ 0/1HOM nepeMeHHOH. JInHeliHble HEPaBEHCTBA € | MIUTFOCTPUPOBATH UX HA KOOPJAMHATHOMN MPSIMOM.

HepaBencrsa OHOI mnepemMeHHOW U uXx pemeHue. Cucremsl JMHEWHBIX | [IpuMeEHATH CBOWCTBA HEPABEHCTB B XOJI€ PELLICHUS 3a/1a4.

(12 9) HEPABEHCTB C OJJHOM [IEPEMEHHOM U UX PEILICHUE. Pemiatp JMHEIIHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOM,

N300paxeHue pereHus JIMHEHHOro HEPABEHCTBA U UX CHCTEM | M300pakaTh pellieHUEe HEPABEHCTBA HA YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM IPAMOM. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, H300pakaTh pellIeHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM NPSIMOM MpU HEOOXOIUMOCTU
C BU3YaJIbHOM OIIOPOH.

DOyHKIMH. [Tonstne ¢ynkuuu. OOnacTe ompeneneHus W MHOXKECTBO | Mcmosb3oBaTh  (QYHKIIMOHAIBHYIO ~ TEPMHHOJIOTHIO W

OcHoBHBIC 3HayeHu# QyHKuu. CriocoObl 3a1anust pyHKIHMA. CHMBOJIHKY.

NOHATHS I'paduk pynkuuu. CpoiicTBa QyHKIMH, UX OTOOpakeHHE Ha|BbIuHCIATH 3HAYeHus1 QYHKIUH, 3a7aHHBIX (opMynaamMu (Ipu

Sy rpaguxe. HEOOXO/JMMOCTH MCIONb30BaTh KalbKYJISATOpP); COCTABJIATH
Ta0JIMIbI 3HAYeHUH (QYHKIHH.
Ctpouts no Toukam rpapuku QyHKIUIL.
OnuceiBaTh cBOMcTBa (QYHKIIMM Ha OCHOBE €€ Irpauyeckoro
OpEJCTaBICHUs TpH  HEOOXOJUMOCTH C  HalpaBIISIOLICH
ITOMOIIBIO.
Hcnoab3oBaTh  (QYHKUUMOHAIBHYIO  TEePMHHOJOTHI0O M
CHMBOJIHMKY.
HccaenoBarh npuMepbl TpadUKOB, OTPAXKAIOIIUX peabHbIE
npoueccsl U sBiaeHUS. IIpMBOAUTHL NpUMepbI IPOLECCOB U
SBJICHUH C 3a/IaHHBIMH CBOMCTBaMH.
Hcnonb3oBaTh KOMNBIOTEPHbIE MPOTPAMMBI [UI TIOCTPOCHUS
rpaduKoB PYHKIUHI U U3y4eHHS UX CBOICTB

DOyHKIMH. Yrenne wu moctpoeHue rpapukoB ¢yHkuuid. Ilpumepsl | Haxoquts ¢ momombio rpadguka GyHKIMY 3HAYCHUE OJTHOU U3

YuciioBbie rpaduKoB (PYHKIUH, OTpaKarOIIUX peabHbIE IPOLIECCHI. paccMaTpUBAEMBIX BEIMYUH 110 3HAYECHUIO APYTOM.

byHxuun DyHKIMH, OITMCBHIBAIOLLINE NPSMYIO 51 o0paTHyto | B HECIIOXHBIX cCilydasx BbIpaxKaTh (OpPMYJIOH 3aBHCHMOCTH

9 v) MPOMOPLUOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. |Mex1y BETUUYMHAMU.




I'paduk dyskImH Yy = X2

pelleHre ypaBHEHUN U CUCTEM ypaBHEHHI. >

@ynkmun y = x4,y = X3,y = v/x, ¥ :g; *rpaduueckoe

OnucpiBaTh XapakTep M3MEHEHHUS OJHOM BEIWYMHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYron

Pacno3naBats Buabl u3ydaembix ¢QyHkiuid. Iloka3piBaTh
CXeMaTH4YeCKH TI0JIO)KEHWE Ha KOOPAMHATHOM IJIOCKOCTU
rpadukoB byHKIMIA BHJIA: y = X2, y =%,
y =V =T

HUcnonb3oBarh GyHKIUOHAIBLHO-TPadUYECKHE
npeacTaBJIeHHs JJIsl PELICHUS U UCCIIeI0OBaHUS YPaBHEHUH U
CUCTEM YpaBHEHHI.

I[IpumensTe MPpPoOBLIE pecypehbl Uil NOCTPOCHUS I'padUKOB
G YHKIHA.

IloBTOpPEHME [ToBTOpEHHE OCHOBHBIX IMOHATUH M METOAOB KypcoB 7 H &
H 00001IeHNEe KJ1accoB, 0000IIeHe 3HAHUH.
(64)

IIpuMeHATH cHmOCOOBI CPABHEHUS YHCEJ, BBIYMCIICHMI,
peoOpa3oBaHUil BBIPAXKEHHH, pellIeHUs] ypaBHEHUH.
OcyuiecTBJAATh CAMOKOHTPOJIb BBIOJIHAEMBIX JIEUCTBUM H

CaMONIPOBEPKY pe3yjibTaTa BBIYMCIEHHUH, MpeoOpa3oBaHui,
ITOCTPOEHHUH.
Pemrare 3agayu W3 peaJibHOM  KHU3HHM, NPUMEHATH

MaTeMaTUYeCcKUe 3HaHWs JJii pelleHus 3a7ad U3 JAPYTrux
IIPEIMETOB.

Pemats TekcTOBBIE 32124, CPABHUBATh, BLIOMPATDH CIOCOODI
pelLIeHns 3a1a4H.

9 kiacc (ae meree 102 u)

HazBaumue
pasnaesia (TeMbl)

OcHoBHOe coaepkaHue
Kypca (4Hc10

OcHoBHBIE BU/BI AeSITeIbHOCTH 00y4al0IMXCs

4acoB)
Yucnan PannonanbHble uncna, *uppanvoHanbHbIE Yncia, KOHEYHbIE U | Pa3BuBaTL mpeacTaBjJeHUsl O 4HCIaxX: OT MHOXKECTBA
BbIYHCJICHHUSI. OCCKOHEUYHBIC JECSITUYHBIE JIpo0wu. MHOXECTBO | HATYPAJIbHBIX YHCEIT 10 MHOKECTBA JACHCTBUTEIBHBIX YUCE.




JlelicTBUTEIbLHDbIE
quciaa
(99

JEUCTBUTEIIBHBIX  4YUCEN; JCWCTBUTEIBHBIE YUCIA  Kak
OeCKOHEUHbIE JIeCATHYHBIE npoOu. B3amMmHO 0aHO3HAYHOE
COOTBETCTBUE MEXIY MHOXECTBOM JICHCTBUTENBbHBIX YHCEI U
MHO>ECTBOM TOYEK KOOPAUHATHOU IPSMOM.

CpaBHeHHE  [€HCTBUTENBHBIX  4YHCEN, apUPMETHYECKHE
JIEUCTBUS C IEUCTBUTEIILHBIMU YUCIIAMH. ™

[TpubinxEHHOE 3HaYEHNE BEITMUUHBI, TOYHOCTb MPUOIIMKEHHS.
Oxpyrnenune wuucen. [lpukuaka u  oOIEHKa pPeE3yIbTaTOB
BBIYHCIICHUM.

O3HakoMHTBCH c BO3MOKHOCTBIO IIPEICTABICHUS
JNEHCTBUTEILHOTO YHClIa KaKk OECKOHEYHOU IECSITHYHON apodu,
NPUMEHSATh JICCATUYHbIE NPUOIMKEHUS paAlMOHAJIBHBIX U
UPPALMOHATIBHBIX YUCEI.

*3anucpIBaTh, CPaBHMBATh " YHOPSiI0YMBATH
JIEUCTBUTEIIbHBIC YK CIIa™.

BeinmoiHATh, coyeTas YCTHbIE W NHCbMEHHBIE IPUEMBI,
apupmernyeckue JIeiicTBUS C PAUMOHAIBHBIMU YHUCIAMY;
HAXOJUTh 3HAUEHHUs CTENEHEM C LEeIbIMM [OKa3aTeasiMU U
KOpHEH; BBIYMCJISITh 3HAYCHUST YUCIIOBBIX BBIPAKEHUH.
Honyuyutrs mnpeacraB/ieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YUCesl B MPAKTUYECKOM IESITENIbHOCTH YEI0BEKA.
AHaM3MPOBaTh M JeJaThb BBIBOAbI (110CJI€ COBMECTHOIO
aHa/IM3a) O TOYHOCTU MPUOTMKEHUS JIEUCTBUTEIBHOIO YHCIIa
IIPU PELICHUH 3a/1a4.

OKpyrisiTe JEHCTBUTEIBHBIE UYNCIIA, BHIMOJHATH NMPUKUIAKY
pe3ynbTaTa  BBIUYMCICHUN, ONEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPAKCHU.

3HAaKOMUTBHCS C UCTOPUEN pa3BUTHSI MAaTEMATHKH.

YpaBHeHus

U HEpaBeHCTBA.
YpaBHeHus

¢ OJIHOM
nepeMeHHOMn

(14 1)

JInneliHoe ypaBHeHue. PelieHune ypaBHEHWM, CBOAAIIMXCS K
JIMHEHHBIM.

KBagpatHoe ypaBHeHMe. PemieHue ypaBHEHHH, CBOASIIMXCS
K KBa/IpaTHBIM. bUKBa/ipaTHbIE ypaBHEHHUS.

*TlpumMepsl perieHHUs ypaBHEHUN TpeThbed U  4YeTBEPTOMU
CTETIeHEH pa3nokeHueM Ha MHOXKHUTEIH. *

Pemenne npo6HO-paliOHAbHBIX YpaBHEHUH.

Perienne TeKCTOBBIX 3a/1au alreOpanyeckuM METOOM.

OcBauBaTh, 3aNOMMHATHL W MNPHMEHATH Trpaduyeckue
METO/bI IIPU PEIICHUN ypaBHEHUH, HEPAaBEHCTB M UX CHUCTEM
(mpu HEOOXOIUMOCTH C OINOPONl Ha aIrOpUTM  Yy4EeOHBIX
JIEUCTBHI).

Pacno3HaBathb 1LieJbie U IpOOHBIE YpaBHEHUS.

Pemathb JiMHelHble W KBaJApaTHble YPABHEHHsl, YPaBHEHUI,
CBOJASIIMECS K HHUM, IMpocTelinne JIpoOHO-palioHaIbHbIE
YpaBHEHHSI.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3ajad,
o0Ccy:k1aTh HMX M PpelaTb TEKCTOBBIE 33aJaud pa3HbIMU
crocobamu.

3HAKOMHTHCS ¢ HCTOPHEl pa3BUTHS MATEMaTUKU

YpaBHeHust

Jlunelinoe ypaBHEHHE C IBYMs TIEPEMEHHBIMU U €T0 TpaduK.

OcBauBaTh U NPUMEHSATH NPUEMBI PELICHUS CUCTEMBI JIBYX




1 HepaBeHCTBA.
CucreMbl

YpPaBHeHUil
(14 v)

Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH U
eé peweHue. PemieHune cucteM ABYyX YpaBHEHUN, OJHO W3
KOTOPBIX JINHEHHOE, a IPyroe — BTOPOM CTEIICHHU.
['paduueckass WHTEpHpETAMs] CUCTEMbl yYpaBHEHHMH C JIBYMs
IIEPEMEHHBIMH.

PereHne TEKCTOBBIX 3a/1a4 aNreOpanyeckuM CriocoOoM.

JMHEWHBIX YPABHEHHI C JBYMsI TIEPEMECHHBIMUA M CUCTEMBI JIBYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJISCTCS TUHEHHBIM
(o BU3yaJIbHOM omope).

Hcnonb3oBath (QyHKIHOHATBHO-TpAUUIECKUE TMPEACTABICHUS
JUI pellieHus] U HCCJIeI0BAaHNsl YPABHEHUH U CHCTEM.
AHAJIW3NPOBATh TEKCTHI 3a/1a4, peliaTh UX anreOpanvyeckum
CIocoOOM: MepexXoauTh OT CJIOBECHON (POPMYIHPOBKH YCIOBHS
3a7auu K anreOpandeckoil MO MyTEM COCTABIICHUS CUCTEMBI
YpaBHEHHUIi; pemaThb COCTABICHHYIO CHCTEMY YypaBHEHU;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMAaTUKU

YpaBHeHus

U HepaBeHCTBA.
HepaBencrBa
(16 9)

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIunHeliHble HEpAaBEHCTBA C OJHON IEPEMEHHOM U UX pELICHHUE.
CucreMbl JTUHEHHBIX HEPABEHCTB C OJIHON MEPEMEHHOW M X
peleHue.

KBaapaTHble HEPABEHCTBA U UX PEILIECHUE.

I'papuueckas  MHTepHnpeTanusi HEPaBEHCTB U  CUCTEM
HEPaBEHCTB C JBYMS IIEPEMEHHBIMH.

Yurarh, 3anucbiBaTh, MNOHUMATb, WHTEPIPETHPOBATH
HEPaBEHCTBA; UCIO0JIb30BATh CUMBOJIMKY U TEPMHUHOJIOTHIO.
BoinoHsTh NpeoOpa3oBaHMsi HEPABEHCTB, MCMOJIB30BATH IS
peoOpa30BaHuUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHBIE U KBAJpaTHbIC HEPABEHCTBA.

Pemats nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPAaBEHCTB, BKJIIOYAIOIIMX KBaJIpaTHOE
HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH [10JYUCHHBIE PEIICHNU.
N3006paxkaTh pelieHre HEPaBEHCTBA M CUCTEMbl HEPABEHCTB Ha
YHUCIOBOM MPSAMOMW, 3aNMCBHIBATH PEIIEHUE C IOMOUIBIO
CHUMBOJIOB.

Pemath KBajpaTHble HEPABEHCTBA, MCIONB3Ys Tpaduueckue
MIPEJICTaBICHHUS.

OcBauBaTh W NPUMEHSITb HEPABEHCTBA 1P PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTUPOBAHHBIX.

DyHKIUH
(16 4)

KBanpatnunas ¢yHkuus, e€ rpaduk u cpoiicra. [lapabona,
KOOPJWHATHI BEPIIMHBI TApa0O0IIbl, 0Cb CAMMETPHH MapadOITbL.
CrenenHble GyHKINHU C HATYypaJbHBIMU MTOKa3aTeNsIMH 2 U 3, UX
rpauKu U CBOWCTBA.

Ipapuku pyukumii:y = kx,y = kx + b,,y = ax?,y = ax®,y

Pacno3naBaTh BUJIBI U3y4aeMbIX (PYHKIHH; WIJIKCTPHPOBATH
CXeMATHYEeCKH, O0BSICHATH PACIOJIOKEHUE HAa KOOPAMHATHOU
TUIOCKOCTHU rpadukoB pyHKImid Buga: Y = kx,y = kx + b,,y =
ax?, y = axd,
— _k o
Y = v/X, Y = = B 3aBUCHMOCTH OT 3Ha4e€HHMH KO3()(HUIIUECHTOB;
X




OMHCHIBATh UX CBOMCTBA.

Pacno3naBaTh KBagpaTHUHYO (QYHKIHIO 110 GopMyIie.
[IpuBoanTs, mNpuMepPbl KBAaJPAaTHUHBIX 3aBUCUMOCTEH U3
peanbHOH JKU3HHU, (PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJApaTHUHON
gy Yy = ax? + bx + ¢ (upy  HEOOXOAUMOCTH  C
HAIPAaBJIAIONIEH TOMOIIIBIO).

CTpouTh M H300paKaTh cCXeMaTH4YeCKH rPadUKN KBAIPATHIHBIX
(yHKuuii, 3a1aHHEIX GopMynaMu Bugay = ax’,y = ax? + q, Y
=a(x +p)>, y=ax’ + bx + ¢ (npu HEOOXOAUMOCTH C
BU3YaJIbHOU OMOPOH).

AHAJIM3UPOBATh U MPUMEHSATDH CBOWCTBA U3Y4YEeHHBIX (DYHKIINI
JUIST UX TOCTPOCHUS, B TOM YHCIE C MOMOIIBIO IH(PPOBBIX
peCypcoB.

YucaoBble
NMOCJIeA0BATEIbHOC
™

(15 9)

ITonsATHE YUCIIOBOM MTOCIIEA0BATEILHOCTH.

3aaHue TOCJIEN0BaTEIbHOCTH PEKYPPEHTHOU GopMynoil u
dopmynoii N-ro uieHa.

Apudmernueckas u reoMmerpuueckas nporpeccun. opmysl n-
ro 4jeHa apuMeTHUecKo MW TreoMeTpuyecKod Mporpeccui,
CYMMBI IIEPBBIX N WICHOB.

*MN300paxkeHue 4JIe€HOB apHU(PMETHUECKON M reoMeTpuyecKon
IIPOrPECCUM TOUYKAMM Ha KOOPAUHATHOM IJIOCKOCTH.
JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT.

Crno’xHble MPOLIEHTHL.

OcBanBaTh M MPUMEHATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peueBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C TIOHATHEM TOCIEI0BATEIbHOCTH.

AHaau3upoBaTh GopMyIy N-TO WIEHA OCIEI0BATEIbHOCTH WIH

PEKYPPEHTHYIO bopmyy U BBIYHCIATH YJIEHBI
IIOCJIEI0BATEIBLHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranasiauBatb 3aKOHOMEpPHOCTh B IIOCTPOECHUNU

IIOCJIEIOBATEIIbHOCTH, €CIIM BBIMCAHBI IIEPBBIE HECKOJBKO €€
YJICHOB.

Pacno3naBarh  apudMETHUYECKYI0O M  T€OMETPHUUYECKYIO
MIPOTPECCUU NPH pa3HBIX Crloco0ax 3aJaHMus.

Pemath 3asauu ¢ HCMoONb30BaHMEM (GopMylT N-TO wieHa
apu(METUYECKOH U TEOMETPHUYECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C OMOPOil Ha CIPaBOYHYIO HHPOPMALIHIO.
*N300paxkaTh WICHBl IIOCIEA0BAaTENbHOCTH TOYKaMU Ha
KOOPJIMHATHOMN TIIIOCKOCTH™.

PaccmaTpuBaTh NpuMepbl IPOLECCOB M SIBJEHUH U3 PeanbHOU
KHU3HU, WUIIOCTPUPYIOUINE U3MEHEHHE B apUPMEeTHUecKOi
IPOTPECCUd, B TE€OMETPHUECKOW Mporpeccuu; *n3o0pakaTh




COOTBETCTBYIOIIUE 3aBUCUMOCTH TpaguuecKu™.

Pemiath mpocreiilnme 3aga4yM, CBSA3aHHBIE C YHCIOBBIMU
MOCJICIOBATEIBHOCTSIMA, B TOM WYHCIE 3aJa4d W3 PEaTbHOU
JKU3HM € WCTOJB30BAaHHUEM  MH(PPOBBIX  TEXHOJIOTHUU
(37IEKTPOHHBIX TAa0IHII, TPAPUIECKOTO KATBKY/IATOPA U T.I1.).
*PemiaTh 33/1a41 Ha CJI0OXKHBIC MPOIICHTHI, B TOM YHUCJIC 337a91 U3
peanbHON MPAKTUKH (C MCIIOJIb30BAaHUEM KaJIbKYJIsATOpa). >
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTHSI MATEMATHKU.

IToBTOpEHHUE,
00001IEHME,
cHCTeMATH3AIUS
3HAHMH

(18 4)

Yucaa W BbIYHCIeHHs (3aIHCh, CpPaBHEHME, ACUCTBHUS C
JICUCTBUTEIILHBIMU YHCIIAMH, YHCIIOBAas MpsMasi; MPOICHTHI,
OTHOILICHUSI, POIIOPIIMHU; OKPYTIICHHE, TIPHOIIIKCHUE, OLICHKA;
pelIeHne TEKCTOBBIX 3a7a4 apu(PMETHIECKUM CIIOCOOOM).

Auiredpanyeckue BbIpa:KeHUsI (mpeobpazoBanue
anreOpanyecKuX BhIPaKEHUM, JOMYCTUMbIE 3HAYSHHUS).
@yHkuuu (MOCTPOCHHE, CBOWCTBA M3YyYEHHBIX (DYHKIIMIA;
rpaduyeckoe pereHre ypaBHEHUH U UX CUCTEM).

OnepupoBarh NOHATHAMHM: MHOXECTBO, IIOAMHOKECTBO,
olepanyy HaJ MHOXECTBAMHU; MCIOJb30BaTh TIpaduuecKoe
IIPEJICTaBICHUE MHOXKECTB JUIs OIIUCAHUs PEaJIbHBIX ITPOLIECCOB U
SIBIICHHIA, TIPY PEIICHUH 3a]1a4 U3 APYTHX y4eOHBIX MPEIMETOB.
AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX UHUCEIN, NPU3HAKU
JENUMOCTH, 1IE€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs H
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BbInoJHATH JeHCTBUS, CPABHUBATH M YNIOPSA04YMBATh YNCIIA,
MPEACTABISITh YHCIA HAa KOOPAMHATHOM IPSAMOM, OKpYIJIATH
YKClla; BBINOJHATL MNPUHKUAKY M OLEHKY pe3ylbrara
BBIYMCIICHH.

Pemiath TeKkcTOBBIE 331a4H ApUPMETHUIECKIM CIIOCOOOM.
Pemiate npakTu4eckue 3aga4u, COAEpKaIIUE IPOLICHTHI, 101,

YacTH, BbIpaXXaroIIME 3aBUCUMOCTU: CKOPOCTb — BpeMs —
paccTostHue, IIeHa — KOJWYECTBO — CTOMMOCTh, OOBEM
paboTel — BpeMsi — MPOU3BOAUTEIHLHOCTH TPY/A.

Pa3ouparhb peasibHble KU3HEHHBIE CUTYallud, GOpMYyJIHpPOBATH
UX Ha S3bIKE MaTEMAaTHKH, HAXOAUTh pEIICHUE, NPUMEHSA
MaTeMaTUYECKU anmnapar, HHTEPNPeTHPOBAaThL PE3YIIbTAT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILEJIBIM IOKa3aTeleM,
apupMETHICCKUN KBaJpaTHBIN KOpPEHBb, MHOTOYJIEH,
anredpandeckas JpoOb, TOXKIECTBO.




BbINOJIHATH OCHOBHBIE [EHCTBHS: BBINOJHATH PACUYETHI 110
dbopMynaM, TpeoOpazoOBLIBATh IIENbIC, IPOOHO-PAIMOHATBHBIE
BBIDQXXEHUSI U BBIPAXEHUS C KOPHSIMH, pPEaM30BHIBATh
pas3oKeHHEe MHOTOYJICHa HAa MHOXHTEIM, B TOM 4YHCIE C
UCIONIb30BaHWEM (OpMyZl Pa3HOCTH KBAApaTOB M KBajpara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPABOYHYIO MH(POPMAITHUIO);
HAXOJHUTh JOIYCTHUMbIE 3HAYEHHsI MEPEMEHHBIX U TPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHHUSL.

OnepupoBath nousiTusaMu: QyHKIMA, rpaduK QYHKIUHN, HYIH
(GyHKINH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HAHOOJIbIIIEE U HAUMEHbIIIEE 3HAYCHUS
(GyHKIIH.

AHAJTU3NPOBATh, CPABHUBATH, 00CYKIATh CBOWCTBA (D YHKIIMH,
CTPOUTH UX TPaPUKU.

OmnepupoBaTh MNOHATHSIMH: TIpsIMas IPONOPLHOHAIBLHOCTB,
oOpaTtHass  MPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QYHKIUS,
KBaJpaTH4Has QyHKLus, napaboia, runepooa.

Hcnoab3oBaTh rpadpuku s OTIPEIeIICHUS CBOMCTB, IPOIIECCOB
U 3aBUCUMOCTEW, I pEUIeHUs 3aJad U3 JPYyrux YydeOHBIX
NPEMETOB M peabHOW >KU3HH; MOAEJHMPOBATH C IOMOIIBIO
rpaMKOB peajbHbIe MPOLECCH U SBICHMUS.

Boipakath ¢opmysiaMu 3aBUCHMOCTH MEXY BEINIHHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kiaacc (He MeHee 68 )

Ha3zBpanue
pasnesa (TemMbl)
Kypca (4ucio

OcHoOBHOe coiep:KaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00y4AO M XCS




4acoB)

IIpocreiimme [Tpocreiimne reoMeTpuuecKre 0ObEKTHI: TOUKU, IPSIMbIE, JIy4d | POPMYJIMPOBATH OCHOBHBIE MIOHATHUS U OIIPEIEICHMUSL.
reoMeTpuyeckue |4 yribl, MHOTOYTOJIbHUK, JIOMaHas. Pacno3HaBaTh  M3y4YeHHBbIE  TeOMeTpuUYeckue  (Qurypsi,
durypsi CMeKHbIE U BEPTUKAJIBHBIE YIIBI. onmpeeJiATh UX B3aUMHOE pACIOJIOKEHUE, BBINOJHATH
U HX CBOIiCcTBA. Pabota ¢ npocTedmMu yepTeKamu. 4epTEX MO YCIOBUIO 3a/layd (C HMCIOJIB30BAHHEM CMBICIIOBOU
N3mepenue W3mepeHue IWMHEHHBIX W YIJIOBBIX BEIUYMH, BBIYMCICHHE |ONOPBI: HABOMAALIME BOMPOCHl W/WIM alNropuTMa Y4eOHBIX
reoMeTpu4YecKuX |OTPE3KOB U YIJIOB. JEHCTBUN).
BeJIMYNH [lepumerp u  mwiomanes  ¢uryp, coctaBieHHBIX  u3|I[IpoBoAMTH MpPOCTEHIIIE TOCTPOSHUS C OMOIIBIO IIUPKYIIS U
(14 ) IPSIMOYTOJILHUKOB. JIUHEHKH.
M3MepsATH JINHEHHBIE U YTIIOBBIE BETUYUHBI FEOMETPUUECKUX U
MPAKTUYECKUX OOBEKTOB.
OnpenenssiTh «Ha TIJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
NMPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepOB.
Pemiath 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB M BEJIUYMH
YTJIOB.
Pemath 3a/1a4 Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
dburyp.
IIpoBoauTk Ki1accu(pUKalMIO YIIIOB, BHIYUCAATDH JIUHEWHBIE U
YIJIOBBIE BEIIUYUHBI, MPOBOAUTH HECJIO0KHbIE HEOOXOAUMBIE
JI0Ka3aTeNIbHbIE PACCYKICHUS.
3HaKOMUTBCS C UCTOPUEN pa3BUTHS T€eOMETPHM.
TpeyronbHuku [lonsiTve ©0  paBHBIX TpeyroJbHHUKaXx M  NepBUYHBIE | Pacmo3HaBaTh Mapbl PaBHBIX TPEYTOJIBHHUKOB Ha TOTOBBIX
(22 9) NpPEICTaBICHUS O PAaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (c ykazaHHEM NPU3HAKOB) MPU HEOOXOAMMOCTHU C

IIPU3HAKA PABEHCTBA TPEYTOJbHHUKOB.
IIpu3Haku  paBeHCTBA  IMPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB.
CBOICTBO MeIMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeApeHHBIE 1 pABHOCTOPOHHUE TpeYrobHUKHU. [Ipu3naku
U CBOMCTBA paBHOOEAPEHHOTO TPEYTOJbHUKA.

[TIpotuB GonblIei CTOPOHBI TPEYrOJbHUKA JIEXKHUT OOJBIIMA
YTOJL

IIpocreiiline HeEpaBeHCTBA B TIE€OMETPUM.
TpeyroyibHUKa. HepaBeHCcTBO TOMaHON ™.

*HepaBeHCTBO

BHU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opmyanpoBaTh OIIPEEICHHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIEHOTO, PSMOYTOIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEIUaHbl TPEYTrOJbHHKA; CEPEAMHHOTO MEPHeHIUKYISpa

OTpe3Ka; TepuMeTpa TPEYroilbHUKA MPU HEOOXOTUMOCTH C
OINOPOI Ha AITOPUTM TMPaBHIIA.




[TpsIMOYTONBHBIN TPEYroJILHUK ¢ yriioM B 30°.
[lepBble MOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

@®opmyanpoBaTh CBOWCTBA M NPU3HAKU DPABHOOEIPEHHOIO
TPEYrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOLIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJILHUKOB.

IIpumeHsaTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3aJadax (C HCIIOJIb30BAHMEM CMBICIOBOM
OTOpBI: HABOJAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl ISl HMCCIAETOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHUTBCA € HCTOPHUEN PA3BUTUSA FEOMETPUU.

IHapanieabHble [TapayenpHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJupoBaTh  MOHSAATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CcyMMa COOTBETCTBEHHBIE U OJIHOCTOPOHHUE YIJIbl (0Opa30BaHHBIE IPU | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJ10B NePECEUCHUH NTapaJIICIIbHBIX IPSIMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, OOpa30BaHHBIX NP IEPECEUCHUU
TPeyroJbHHKA [Tpu3sHak  napauIeNTPHOCTH  NPAMBIX  YE€pe3  PABEHCTBO |MapaJUIEIbHBIX NMPSAMBIX CEKYILIEH
(14 v) paccTOsTHUI OT TOYEK OAHOU MPSMOM A0 BTOPOU MPSMOM. IIpoBoauTe pokazarenbcTBa. POpmMyaMpPOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa 1 MHOTOYTOJIbHUKA. NapaJUIEIbHOCTH  JIBYX IMpPSIMBIX C  IIOMOLIBIO  YIJIOB,
Bueunue yriel TpeyrojabHUKa 00pa30oBaHHBIX MpPU MEPECEUEHUU OTUX TMPSAMBIX TpPETben
IPSAMOM.
BoruncasTs CyMMY yIJIOB TPEYTOJIbHUKA M MHOTOYTOJIBHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HAYE€HUS YIJIOB B
TF€OMETPUYECKHX 33J1a4axX C MCIIOJIB30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJbHUKA U MHOTOYTIOJIbHUKA.
3HAKOMUTBLCH C HCTOPHUEN PA3BUTHUSA FEOMETPUN.
OxpyxHOCTH OKpy’KHOCTb, XOPJIbl U TUAMETPHI, UX cBoiicTBa. KacaTenbHasd k | @PopMyJMpPOBaTHL  ONpedeeHus:  OKPY)KHOCTH,  XOPJBI,
U KpYyTI. OKpYyXHOCTH. OKpY)KHOCTb, BIHMCaHHas B yroj. *[loHsTHe o|aMaMeTrpa W KacaTelbHOM K OKpyXHOCTH. M3yyaTh uX
I'eomerpuueckune |I'MT, npumeHenue B 3amadax. buccekTpuca M CepeIUHHBIN | CBONCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.
NOCTPOEHUA NEPIEHIUKYIISAP KaKk FTEOMETPUUECKHE MECTa TOUEK™. HccnenoBathb, B TOM YHCIIE HCMOJIB3YSl HH(POBbIE PeCypPChl:
(14 v) OKpy’KHOCTb, ONHMCAaHHAs OKOJIO TPEYrojbHUKA. BrimcaHHas B|OKpY)KHOCTb, BIHCaHHY!0 B YIroj; LEHTP OKpYXHOCTH,

TPEYrOJIbHUK OKPYKHOCTb.
IIpocreiine 3a1a4u Ha IOCTPOCHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*Ucnoab3zoBath Metoa ['MT mna nokasarenbcTBa TeopeM O
MePECEUCHUN OMCCEKTPUC YTIIOB TPEYTOIbHUKA U CEPEIUHHBIX




MEPHIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOILbIO
I'MT.*

OBjaneBaTr NOHATHAMHM  BIHMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHHKa, HaXOAMTh IEHTPbl 3THUX
OKPYKHOCTEHN € OITOPOM Ha aJITOPUTM IpaBuIa.

Pemiath OCHOBHBIE 3aa4M HA MOCTPOEHHE: YIJIA, PABHOI'O
JIAaHHOMY; CEpEeIMHHOTO MEepIeHANKYIspa AaHHOIO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEyroJbHUKOB 110 Pa3jU4HbBIM dJEMEHTaM IpH
HEOOXOMMOCTH C HAIPABJISAIOIICH TOMOIIIBIO.

3HAKOMHUTBCA C HCTOPUEN PA3BUTHUS TEOMETPUU.

IToBTOpEHHUE,
00001IeHNE
3HAHUM
44)

[ToBTOpeHne u 00001IEHHE OCHOBHBIX TMOHSATUN U METO/OB
Kypca 7 kJacca.

Pematn 3aJJa4Yd Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOINHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMU Kypca.

8 kmacc (He MeHee 68 u)

Ha3Baumue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOeE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Yeroipéxyroannuk |[lapannenorpamm, ero npusHaku u cpoictBa. YactHble ciyuau | I300pakaTh W HAXOAUTh HA 4epTeKaX YEThIPEXYTOJIbHUKU
U napajjiesorpaMMoB  (TIPSIMOYTOJIbHUK, poMO, KBajpaT), HX |pPa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) IpU3HAKU U cBOMcTBA. Tpaneuus. PaBHoOOKas u npsiMoyrosibHas | @opMyJMpoBaTh onpeesIeHus: napajuiesiorpamma,

Tparneuuy.
*¥Y nBoenue Meauansl. LlenTpanbHas cuMMeTpus™

NpSMOYToJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOMH
Tpamnenuy, IpSMOYTOJIBHON Tpalen.

Hcnosb3oBarh MNpPH  pelleHHMHd NPOCTeHINMX  3aaay
NPU3HAKU M CBOWCTBA: MapayjiesorpaMMa, MpsiMOyTOJIbHHKA,
pom0Oa, KBajgpaTa, Tpamelud, pPaBHOOOKOW  TpameruH,




IPSIMOYTOJILHOM Tpameru.

IIpumeHsATH MeTO] YIBOEHUS MeEIUaHbl TPEYrOJbHUKA C
OTOPOI Ha alITOPUTM IpaBUIIA.

Hcnoap3oBath 1H(POBBIE pECypchl ISl HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HaAKOMUTBHCS C UCTOPHUEH pa3BUTHS FeOMEeTPHH.

Teopema ®aneca

*Teopema Daieca 1 TeopeMa O MPOMOPIIMOHATBHBIX OTPE3Kax.™

HpOBOI[I/ITb MOCTPOCHHUSA C IIOMOIIBIO HNUPKYIIS U JIMHENKU C

U TeopeMa o Cpenssist muHuUs TpeyrojibHUKa. Tpanenus, €€ cpeHsist IMHUSA.  |ucnosib3oBaHue  TeopemMbl  dameca U Teopembl 0O
nponopuuoHaabH | *IIponopuuvoHanbHble  OTPE3KH, IMOCTPOCHUE  UYETBEPTOrO |IPONOPLUUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPONOPLUOHAIEHOTO OTPE3Ka. IPONOPLUUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HATJISTHOCTb.
TPeYroJbHUKH [TomoGuble  TpeyronmpHMkH. Tpu  mpuszHaka  nogoOus | HaxoauTh MOZOOHbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEXKAX C
(15 9) TpeyroiabHUKOB*. [IpakTHueckoe mpuMeHeHue. yKa3aHHEM COOTBETCTBYIOLIUX MPU3HAKOB MOA00US TIpU
HEOOXOAMMOCTH C BU3YaJIbHOU OTMOPOiA.
PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHHSI YepTeXel U HaXOXKICHHS
HOJOOHBIX ~ TPEYrOJbHUKOB  IPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3aTEJIBCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB
M0100MsI HECIOXKHBIX T'€OMETPUYECKUX 3a/lad C OMopoil Ha
JITOPUTM y4eOHBIX JIeHCTBUH.
IIpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  pEIICHUU
reOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 MTPU HE0OXO0AUMOCTH
C HaIPaBJISIIOMIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHs F€OMETPHH.
IInomaae. [TonsiTne 06 00IIEH TEOPHH TUIOIIAIH. OBiajgeBaTh NMePBUYHLIMHU MpeACTABIeHUsAIMH 00 001ei
Haxo:xnenne @opmynbpl AN IUIOIIAAM TPEYroJbHUKA, MapajuielorpaMMa. [TeOpUd IuIomanu (Mepel), (OpMYJHPOBATH CBOWCTBA
nJiomajei *OTHouIeHHe Iouaied TPEYroJIbHUKOB C OOIIMM OCHOBAaHUEM |IJIOIIAAH, BBISICHATh UX HATJISAHBINA CMBICI.
TPEyroJibHMKOB WK o01Iel BBICOTOIA. [MpumensTe  QopMmysibsl  IUIOMIAAM  TapajlienorpaMmma,
W MHOTOYTOJILHBIX |Bbluncienue miomaneil cnoxHbeix (uryp uepes pa3OueHue Ha|TpeyrojibHHKa, Tpameuud C OMNOpoil Ha CHPaBOYHYIO
¢uryp. [lnomaau |4acTH U JOCTPOEHHUE. ™ uH(pOpMaLIHIO.
noxo0HbIX puryp |Ilnomanu guryp Ha kieryaToit Oymare. IIpumenaTs bopmyIibl IJIOLAAN BBIITYKJIOT'O




(14 4)

[Tnomanu momo6uHbIx Guryp. Beraucinenue miomanei. 3agaqn ¢
IIPAKTUYECKUM COJAEpKaHMEeM. *PelieHue 3ajad ¢ IOMOIIbIO
METO/1a BCIOMOTraTeILHON IIomanu. *

YeThIPEXYTOJIbHUKA Yepe3 AMArOHAIU U yrojl MeXAy HUMHU C
OIOPOH Ha CIPABOYHYIO HH(POPMAITHIO.

Haxoaurh 1wiomanu Quryp, n300pak€HHBIX Ha KIIETYAaTOMN
OyMmare, HCIOJIb30BaTh Pa30MEHUE HA YaCTU U JOCTPOCHHE.
Pa3ouparh npuMepbl HCIOJIB30BaHUS BCIIOMOIaTeJIbHON
TUTOIIAIH [T PELICHUS TeOMETPUUYECKHUX 3ajad.

Haxomuth 1uiomanu nogoOHbIX ¢uryp ¢ omopod Ha
CTIPaBOYHYIO HH(POPMALIHUIO.

BoIuncasTe 0N Pa3IMYHbIX MHOTOYTOJIBHBIX QUTYP.
PemaTh 3aaun Ha IUIOMIAb C MPAKTHYECKUM COZICPKAHUEM
MOCIIe COBMECTHOTO aHAN3a.

Teopema
IMudgaropa n
Hayaja
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ moka3aTenbCTBO H MPUMCHCHHE.
O6patnas Teopema [Tudaropa.

Onpenenenne TPUTOHOMETPUYECKUX (DYHKIMIA OCTpOro yria,
TPUTOHOMETPUYECKHE  COOTHOLICHHS B  HPSIMOYTOJIBHOM
TpeyroibHuKe. OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO.
CooTHOILIEHHsT ~ MEXAY CTOPOHAMH B  NPSIMOYTOJbHBIX
TpeyroipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

dopmynupoBath Teopemy Iludaropa, mcmoab3oBarh e B
IIPAKTUYECKUX BBIUMCIICHUSAX.

BrnaneTs MOHATHUSAMHI TPUTOHOMETPUUYECKHUX (PYHKIIHI OCTPOTO
yria, MPoBepPsTh NX KOPPEKTHOCTD.

BbIBOIMTH  TPUTOHOMETPUYECKHME  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOM Ha CIPABOYHYIO
nH(pOpMaLIHIO.

HccnenoBarh  COOTHOLIEHHS  MEXIy  CTOPOHAaMH B
MPSIMOYTOJIBHBIX TPEYroJIbHUKaxX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBIAOLIEN TOMOILBIO.

Hcnoan3oBarb  GOpMysnbl  TPUBEIEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUISI HAXO0KICHUS
COOTHOUICHUH MEXIy TPUTOHOMETPUYECKUMH (QYHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOPOM HA CIPAaBOYHYIO
nH(popMaIHnIo.

IIpumeHsITH TOJYYEHHBIE 3HAHUS U YMEHHUS IPU PEIICHUU
MpPaKTUYECKUX 3anad (Mpu HEOOXOJUMOCTH C OMNOpOW Ha
QITOPUTM IPABUIIA).

3HAKOMHUTBLCH C UCTOPHUEH PA3BUTHUS T€OMETPHUH.

OCHOBHOC

¥Yriabel B
OKPYKHOCTH.

BrnucanHble ¥ LEHTPAJIBHBIE YITIbIL, YTOJI MEXAY KacaTeJIbHOU U
XOPAOH.

®opMyIUpoBaTHL OCHOBHBIC OIPENEICHUS, CBS3aHHBIC C
yrilaMy B Kpyre (BIUCAHHBIN Yo, IICHTPAIbHBINA yroI).




Bnucannsbie VYTIbl MEXAY XOpJAaMU U CEKYIIMMHU. HaxoauTh BIMCAaHHBIE YIJbl, ONMUpPAIOIIMECS HA OIHY AYTY,

U ONMCAHHbIE Bnucanubie U onucaHHbe YETHIPEXYTOIBHUKH, UX MPU3HAKU U | BBIYMCJISITH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJIax,

4eThIPpeXyroJbHUK |cBoiicTBa. IIpumMeHeHMe STUX CBOHCTB MNpU  PEUICHUH [TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

u. FEOMETPUUECKUX 3a/au. LHEHTPAILHOM yIJIE MpH HEOOXOAMMOCTH C BU3YaJbHOMN

KacareabHble B3auMHOe pacnonoxkeHue ByX OKpyxkHocTed. Kacanue |onopoil.

K OKPY:KHOCTH. OKPYXHOCTEH. HccaenoBarhb, B TOM YKCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIEC U ONHMCAHHBIC YETHIPEXYTOJIBHUKH, BHIBOAUTH UX

OKpYKHOCTeM CBOMCTBA U MPU3HAKHU [IOCJIE COBMECTHOTO aHAIM3a.

(13 v) Hcnoab30BaTh 3TH CBOMCTBA M IPU3HAKU IIPU PELICHUU
3ajad.

IloBTOpEHHUeE, [loBTOpEeHHE OCHOBHBIX IOHATHUA U METOAOB KypcoB 7 u &|PemaTh 3ajaydM Ha NOBTOPEHUE, WILIIOCTPUPYIOILIHUE CBS3U

o0o0menune KJIacCcOB, 0000IICHNE 3HAHHIA. MEX]ly pa3IMYHbIMU YacTAMU Kypca.

3HAHMH

(4 1)

9 kaacc (He MeHee 68 )

Ha3zBanue
pa3nena (Tembl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHUXCS

4acoB)

Tpuronomerpus. |OmnpeneneHue TpUroHomerpudeckux (GpyHkuuid yriao ot 0° no|d@opMyJupoBaTh  ONpeleJeHHsi  TPUTOHOMETPUUYECKUX
Teopembl 180°. Kocunyc u cuHyC mpsiMoro M Tymnoro yria. Teopema |(pyHKIHMI TymbIX M HPSMBIX YIJIOB C BU3YaJbHOW OIOPOW.
KOCHHYCOB M KocuHycoB. (OO0o0OmEHHasE) Teopema CHHYCOB (c pamuycoM | DopMynHpoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHOM OKpyxkHOcTH). HaxokaeHue JUIMH CTOPOH U BEJIMYMH | paJIlyCOM ONMCAHHON OKPY’KHOCTH).

Pemenue YIJIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojpHUKM C ONOPOM Ha aNrOPUTM YUEOHBIX
TPeYroJbHUKOB ®opmyna MIOmMAa TPEYroJbHUKA YEepe3 ABE CTOPOHBI U YIoJ | IEHCTBUM.

(16 9) Mexay HUMu. @opMyiia TIom@aan 4eTbIpEXYroJbHAKA Yepes ero | Pemare  nmpakTudyeckue — 3a/aud,  CBOJSIIIUECS K

JTUATOHAIUA U YTOJ MKy HUMHU.
[TpakTHyeckoe NpUMeHEHUE T0Ka3aHHBIX TEOPEM.

HaX0XKACHUI0 PA3/IMYHBIX 3JIEMCHTOB TPEYIroJIbHUKA.




IIpeodopasoanue |*[lonsTHe 0 mpeobpazoBaHUU MOJOOUS. OcBauBathp NMOHsATHE npeobpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOTOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPH
Metpuyeckue Teopema 0 npoM3BEAEHUU OTPE3KOB XOpH, TeopeMa o |npeoOpa3oBaHuu nonobus. Haxomuts npuMepsl nopodus B
COOTHOLIEHHUS B NPOM3BEACHUU OTPE3KOB CEKYIIMX, TeopeMa O KBajpaTe |OKpYyKaromen AJeHCTBUTEIbHOCTH.
OKPY>KHOCTH KacaTenabHOH. [IprMeHeHre B peleHuy reOMeTpUYecKUX 3a/1a4.™ | *BpIBOIUTh METPUUECKUE COOTHOLICHUS MEXIy OTpe3KaMu
(10 v) XOpH, CEeKyIIMX M KacaTeJIbHbIX C MCIOJb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJbHUKOB.
PemaTp reoMeTpudecKHe 3aJadd M 3aJa4d HU3 PEATBHOU
HU3HH C UCIIOJIb30BaHUEM MOJJOOHBIX TPEYTrOJbHUKOB.™
BekTopsbi OmnpeneneHne BEKTOPOB, CIOXKEHHE M PAa3sHOCTh BEKTOPOB, | McmoJib30BaTh BEKTOPHl Kak HAlpaBICHHBIE OTPE3KH,
(12 9) YMHO)XEHUE BEKTOPa Ha YHUCIIO. HCCIIeI0BATh reoMeTPUYECKUI (nepemerenue) U
Pu3NYEeCKUN U TEOMETPUYECKUI CMBICII BEKTOPOB. ¢usnyecknid (cusia) CMBICTBI  BEKTOPOB C OIOpOH Ha
PaznoxeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.|BOIPOCHBIN IUIAH.
KoopauHats! BeKTOpA. 3HaTh omnpexejJeHHMsi CYMMbl W pa3HOCTH BEKTOPOB,
CkanspHoe MpOU3BEICHHE BEKTOPOB, €ro INPUMEHEHHE JUIsl | yMHOKEHHS BEKTOpa Ha 4HCIIO, ucc1e10BaTh
HaXOXXJCHUS JTUH U YTIIOB. Te€OMETPUUECKUI B (PU3UIECKHIA CMBICIIBI STHX OTIEPaInii.
Pemienue 3a1a4 ¢ moMoIIbI0 BEKTOPOB. Pemats reoMerpuyeckue 3adayd €  HCIHOJIb30BAHHUEM
[IpumeHeHne BEKTOPOB ISl PEUICHUS 3a/a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackiaabIBaTh BEKTOD 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh  CKaJIspHOE  NPOM3BEACHHE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBONCTBA.
BbIyucasiTh CyMMY, Pa3HOCTh M CKAISIPHOE MPOHM3BEICHUE
BEKTOPOB B KOOpPAMHATAX.
IpuMeHsiTh CKAIIPHOE TPOHM3BEACHUE JJISI HAXOXKIACHUS
JUIUH U yTJIOB.
JlekapToBbI JlexkapTOBBI KOOPJMHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJBLHOM CHCTEMBI KOOPJAMHAT,
KOOpAWMHATBHI  Ha|*YpaBHeHHe NPAMON.* YTIOBOH KOA((HUIMEHT, TAHI€HC YIJIA |1eKapTOBBIX KOOPJHHAT TOUKH.
MJIOCKOCTH HaKJIOHA, TapaJUIeNIbHBIC ¥ MTEPIICHANKYIISPHBIE TIPSIMBIE. HcceaenoBarh ypaBHEHHE MIPSIMOM U OKPY)KHOCTH C OMTOPO Ha
(CR)) VYpaBHeHUE OKpYyXHOCTH. HaxokaeHue KOOpJMHAT TOYEK | BOMPOCHBIN IUIaH.

nepecedeHusi OKpY>KHOCTU U IIPSIMOM.
Meroa koopaUHAT IpU PEIICHUU T€OMETPUUYECKUX 3a/1a4.
Hcnonp30BaHre METOZ]a KOOPIMHAT B MPAKTUYECKUX 3a/1a4ax

HaxomuTh eHTp 1 paanyc OKpy>KHOCTH IO €€ YpaBHEHUIO.
PemaTh 3a1a4M Ha HAXOXK/IEHUE TOUYEK MTEPECCUCHUS MPSIMBIX
U OKPY>KHOCTEH ¢ MOMOIIBI0 METO1a KOOPAUHAT.




Hcnoap3oBaTh CBOWCTBA YIJIOBOTO KO3(@UIMEeHTa mpsiMON
IpU PpELIEHUM 3a4ad, I ONPEIEICHUsS PpaCIOJIOKEHUs
MPSIMOU.

IIpumeHATH KOOpAUHATHI IIPU PELIEHUU F€OMETPUUECKUX U
OPAaKTUYECKUX 3ajad, JUIsl TMOCTPOEHHUS MaTeMaTHUYeCKUX
MOJIeJIel peabHBIX 3a/1ay («METO KOOPAMHATY).
IMosb30BaThest  UISL  IIOCTPOEHHUST W HCCIENOBaHUU
U(PPOBBIMU PECYpCaMHu.

3HAKOMHUTBCS C HCTOPUEN Pa3BUTHUSA T€OMETPUU

IIpaBuibHbIE
MHOTI'0yT 0JIbHHKH.
Jduuna
OKPY:KHOCTH H
IUI0IIAAb Kpyra.

HpaBI/IJH)HI)IG MHOTI'OYI'OJIbHUKH, BBIYUCIICHUC HUX 3JJICMCHTOB.
Yucno m ¥ JUIMHA OKPY)XXHOCTHU. J[IMHA AYrH OKpY>KHOCTH.
Pannannas mepa yria.

[Tnomane Kpyra M €ro 3JEMEHTOB (CEKTOpa U CErMEHTA).
Brrancnenue miomanei Gpuryp, BKIFOYAIOMUX HJIEMEHTHI KpyTa.

dopmyaupoBaTh omnpeeIeHre
MHOT'OYTOJIbHUKOB, HAXOAUTh UX 3JI€MEHTHIL.
IMoab30BaTHLCA MOHATHEM JITTUHBI OKPYKHOCTH, BBEJAEHHBIM C
MOMOILbIO MPABUJIbHBIX MHOTOYTOJIbHUKOB, ONpeNnesiTh
YHCIIO 77, JUTMHY JyTU ¥ PAJAHNAHHYIO MEpPY yIJia 1o o0pasiry.

IMpaBHUJIbHBIX

Borunciienue IIpoBoauTh Mepexoa OT paJaHHON MEpHI yria K IpagyCHOU

miomanen ¥ HA00OpOT MO BU3yaJbHOW OMOpe.

8 OmnpeaensaTh IIONIA/Ib KpyTa.
BoiBoauts GopmyJinl (B TpalyCHOM U pairaHHON Mepe) A
JUIMH JyT, IIOIIAJEH CEKTOPOB M CETMEHTOB C ONOpPOM Ha
BOIIPOCHBIN IUJIaH.
BuruucasaTe 1oiomanyd  Quryp, BKIIOYAOIIUX AJIEMEHTHI
OKPYXHOCTH (KpyTa) ¢ OOPOii Ha CIIPABOYHYIO HH(POPMAITHIO.
HaxoauTp 1UIOMIAIM B 3a7ja4aX peaIbHOM )KU3HH.

JABuaxeHust *TloHsATHE O JBUKEHUU IIIOCKOCTH. Pa3oupary  npuMepsl,  WUIIOCTPUPYIOUIUE  THOHATHUSA

IIOCKOCTH [TapannenpHbIil TEpeHoC, MOBOPOT U cUMMETpHsi. OCH M LEHTPHI | ABUKEHUS, IEHTPOB U OCEH CUMMETPHH.

(6 9) CHMMETPHH. @DopMyJIHPOBATH ONPEIEICHUS IAPALIEIBHOIO IEPEeHOCa,

[Tpocreiinye npuMeHeHUs B pEIIEHUH 3a1a4™.

IIOBOPOTa M OCEBOM CHUMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HEMOABUKHBIE TOUKH 110 00pasIy.

HaxoanTh IIEHTPBI U OCH CUMMETPUI IPOCTEUIINX QUTYp 11O
obpasiy.

*TIpuMeHATHh MapajUIeIbHBI MEPEHOC M CUMMETPHUIO IIpU
peIIeHUN TEOMETPUIECKUX 3aj1ad (pa3OupaTh MPUMEDPHI).




Hcnoan3oBaTh 1151 HOCTPOSHUS U UCCIIEN0OBaHUIN LIUPPOBBIE
pecypcesL.™

IoBTOpEHME,
00001IeHHE,
CHCTeMaTH3auusl
3HAHMH

(7 9)

[ToBTOpeHHE OCHOBHBIX TOHSATHH M METOJOB KypcoB 7—9

KJIACCOB, 00OOIIIEHNE U CUCTEMATH3AIMS 3HAHNN.

[Ipocreiimme reomerpuueckne QUTYpBl W HMX CBOWCTBA.
N3mepenne reoMeTpruuecKux BEIUYHH.

TpeyroapHUKH.

[TapanienpHble U NEPIIEHINKYIISAPHBIE IPSIMBbIE.
OkpyxHOCTb U Kpyr. l'eoMerpuueckue MOCTPOCHUS. YTIIBI B

OKPY)KHOCTU. BrnmcanHple ¥ ONHCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPYKHOCTb.

YeThIpEXYroJIbHUKH. Bnucannsie u OIMMCaHHBIC
YEThIPEXYTOJIbHUKH.

Teopema I1udaropa u Hayana TpuroHomerpuu. Permenne oomux
TPEYTOJIbHUKOB.

IIpaBunBHBIE MHOTOYTOJIBHUKHU.

[IpeoOpazoBanus mockoctH. Jsuxenus. [lomooue. Cummerpus.
[Tnomans. Beraucnenue nuomaneit. Ilnomann nogo6HbIX Guryp.
JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH.

BekTopbl Ha TIOCKOCTH.

OnepupoBaTh MOHATHAMM: (QUIypa, TOUKa, IpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOCAPEHHBII U  PaBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIBHBI TpPEYroJIbHUK, MEINaHa,
OuccekTpuca M BBICOTa TPEYrOJIbHUKA, MapajjieIorpamu,
poMO, NPSAMOYTOJBHUK, KBaJpaT, Tpamelus; OKpPYKHOCTb,
KacaTeJbHast; paBEHCTBO U MOJ00He (PUryp, TpeyroibHUKOB;
NapajuleIbHOCTh M NEPHEHIUKYJIAPHOCT INPAMBIX, YIrOJ
MEXAY MpPAMBIMH, CHMMETPHUS OTHOCHTEIBHO TOYKH U
OpsIMOM; JUIMHA, pAacCTOSHUE, BEJIMYMHA yIja, IUIOIAlb,
IIEPUMETP.

HUcnonb3oBare  ¢opmyabl: nepuMmMerpa M IUIOWIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIAIU Kpyra,
00bEMa NPSMOYTOJIBHOTO Mapajuieenunesa.

OnepupoBaTb NOHATHAMM: IPSAMOYIOJbHAs  CHUCTEMA
KOOpJMHAT, BEKTOP, MCHOJb30BATh OTH IIOHATHS IS
MIPEACTABJICHUS JTAHHBIX M PEIICHUS 3a7a4, B TOM YHUCIE W3
JPYTUX y4eOHBIX MPEIMETOB.

Pemats 3agaum Ha TOBTOPEHHME OCHOBHBIX IIOHATHUH,
WJUTIOCTPALIMIO CBA3EH MEXAY Pa3iIu4yHbIMM 4YacTsIMH Kypca.
Boi0upaTs MeToa U1 pEeIIECHUS 3a0a4u.

PemaTh 3a1aum U3 MOBCEJHEBHOU KU3HH.

TEMATHUYECKOE IIJIAHUPOBAHME YYEBHOI'O KYPCA «BEPOSITHOCTb 1 CTATUCTHUKA»
(IT0 TOJAM OBYYEHUS)

7 kaacc (He meHee 34 1)

Ha3Banmue
pasnena (Tembl)

OcHoBHOe coepkaHue

XapakTepucTHKA IeTeJbHOCTH 00y4al0IHXCS




(umncy10 Yacon)

IIpeacrasiienue IIpencraBnenne naHHbIX B Tabmunax. IIpaktuuyeckne | OcBamBaTh  Ha  0a30BOM  yYpPOBHE  CHOCOOBI
JAHHBIX BBIUMCIICHUSI 10 TaOIMYHBIM JaHHBIM. l3BieueHne W | NpPEACTaBICHUSA CTATHCTUYECKUX MAHHBIX W YHCIOBBIX
(7 9) UHTepHpeTanus TaONUYHbIX AaHHBIX. [IpakTMdeckas pabora | MaccMBOB € IOMOLIbIO TabaMLl M JUarpamMm ¢
«Tabauub». UCIIOJIb30BAaHUEM  aKTYyalbHbIX M BaXHBIX JaHHBIX
I'papuueckoe mnpencTaBiIeHHE [aHHBIX B BHUJAE KPYroBbIX, | (zemorpaduyeckue JaHHBbIE, IIPOU3BOJICTBO
CTOJIOMKOBBIX (CTOJIOUATHIX) AUAarpaMM. UTEHHE ¥ TOCTPOSHHUE | TPOMBIIIICHHON M CebCKOXO3SHCTBEHHOW TPOIYKIINH,
nuarpamm. [IpumMepsl nemorpaduyeckux auarpamm. 0O0I11eCTBEHHbIE U IPUPOHBIC SBICHMUS).
[IpakTuueckas padota «/Iuarpammsiy. N3yuyatr MeToabl paboThl ¢ TaOIMYHBIMM U
rpaMUecKUMH TPEJCTABICHUSIMH JAHHBIX C MOMOIIBIO
nU(QpPOBBIX PECYpCOB B XOJE NPAKTUYECKUX padoT (c
HaMpaBJIsIONIEH TOMOLIBIO).
OnucareapHas Yucrnossle Habopel. CpenHee aprupMeTndeckoe. OcBauBaTh Ha 0230BOM YpOBHE INOHATHSA. YUCIOBOH
CTAaTHCTHKA Menauana yrcioBoro Habopa. Y cTOIUYNBOCTh ME/IUAHBI. Habop, Mepa IEeHTpalIbHON TEHJEHIMH (Mepa LIeHTpa), B
84) [TpakTryeckas padora «CpeaHue 3HauCHUS. TOM YHCJIe CpeHee apupMeTniecKoe, MeinaHa.
HauOonbliee 1 HauMeHblllee 3HAYCHMs YHMCIOBOrO Habopa. | OmmcbIBaTh CTaTHCTUYECKHE JIAaHHBIE C  IIOMOIIBIO
Pa3zmax. cpeaHero apupMeTHYecKoro 1 MeAuansl. Pemars 3agaun
(c HMCHOJMIB30BAHHMEM 3PUTENBHOM HAIJSIIHOCTH W/WIH
BepOAJIbHOM OMOPBHI)
HN3yyarh cBOMCTBA CPEIHUX, B TOM YKCIIE C ITOMOIIBIO
U(PPOBBIX PECYpPCOB, B XOJ€ MPAKTUYECKUX paboT, (c
HaIPaBJISAIONICH TOMOIIIBIO).
OcBauBaTh Ha 6230BOM YPOBHe MOHSITHS: HAaUOOJIbILIEE
Y HaMEeHbIllee 3HaYeHHsI YUCIIOBOTO MAaCCHBA, pa3Max.
Pemats 3agaum Ha BBIOOp crioco0a omMMcaHus TaHHBIX B
COOTBETCTBUM C HPHUPOJIOM  JAHHBIX U  LEIIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIONIEH TTIOMOIIIBIO.
Cayuaitnas *CnyuaiiHas ©3MEeHUYMBOCTh (npumepsl). Yacrora 3HaueHuit B | *OcBauBaTh MOHSITHS: YacTOTAa 3HAYEHUH B MacCUBE
H3MEHYUBOCTH MaccuBe JaHHBIX. [’ pynnupoBka. ['uctorpaMmel. JAaHHBIX, TPYNIIUPOBKA JaHHBIX, THCTOIPaMMa.

6w

[IpakTuyeckas padora «CiyyaifHas H3BMEHYUBOCTb Y. *

CTpouTh TUCTOTPAMMBI TIO 00pa3iy




OcBauBaTh rpaduyeckue MnpeacTaBIeHUs] pa3HbIX BUOB
CIy4allHOM W3MEHYMBOCTH, B TOM YHUCJIE C IOMOLIBIO
U (PPOBBIX PECYPCOB, B X0J1¢ TPAKTUUECKON PabOThI. >

BBenenue B
TeopuIo rpagos
(4 9)

*T'pad, BepmnHa, pedpo. [IpeacraBienue 3aaa4u ¢ TOMOIIBIO
rpada. Crenenp (BaJIeHTHOCTH) BepiIuHBL. Yucino pébep u
cymmapHasi creneHb BepimH. Llens u nuki. [lyte B rpade.
[Ipencrasnenne o cBszrocTu rpada. O6xon rpada (itnepos
nyTh). [IpencraBienue 00 opueHTUPOBAHHBIX rpadax.™

*OcpauBaTh noHATHA: Tpad, BepmmHa rpada, pedpo
rpada, cTeneHs (BaJCHTHOCTh BEPIIMHBI), IIETIb U IIUKJL.
OcBauBaTh MOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OO0cy:x1aTh pellieHHe 321241 HA IOUCK CyMMBI CTEIIEHEN
BepIIMH Tpada, Ha Mouck o0xoxaa rpada, Ha MOUCK IyTen
B OPUEHTHPOBAHHBIX Ipadax ¢ HAMpaBIAIOUIEH MOMOUIBIO.
OcBauBaTh CHOCOOBLI IPEJACTABICHUS 3a/ad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYruUx
NpeIMETOB ¢ ToMomplo rpadoB  (KapThl, CXEMBI,
AIIEKTpUYECKUE 1enH, (YHKIMOHAIbHbIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M

*CnyualiHbIl OMBIT M CiydailHOe coObITHE. BeposTHOCTH M

*OcBanBaTh MOHSITHS: CIYYalHBII ONBIT U CIIy4allHOE

yacToTa gacToTa COOBITHA. POb MallOBEpOSATHBIX W MPAKTUYECKH | COOBITHE, MAJOBEPOSITHOE M IMPAKTUYCCKU JIOCTOBEPHOE

cJIy4aiiHOro JIOCTOBEPHBIX COOBITUH B MpHUpojAe U B oOiiecTBe. MoHeTa 1 | COOBITHE.

COOBITHSA UTpajgbHas KOCTh B TCOPUHU BEPOSTHOCTEH. M3yyaTh 3HAYNMOCTh MAJOBEPOSTHBIX COOBITHH B

(4 9) [IpakTuueckas paborta «HacTtoTa BeIIAACHUS OpIiay.™ npupoae W OOIIecTBe Ha BaXKHBIX MpHMepax (aBapuw,
HECYaCTHBIC CITyJau, 3armuTa MIePCOHATBHOM
uH(popMaIuu, epeaada JaHHbBIX).
M3yyaTh poib KIACCHYECKUX BEPOSTHOCTHBIX MOJEIEH
(MoHeTa, UrpanbHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habawaate W M3y4aTh 4YacTOTy COOBITUH B HPOCTBIX
DKCIIEPUMEHTaX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
PECYPCOB, B XOJI€ MPAKTUYECKON pabOThL. ™

O6o0menue, [IpencraBnenne  nmanHbIX.  OnmcarenbHas — cratucthka. | [loBTOpPATH W3YUYeHHOE W BBICTPAMBATL CHCTEMY

KOHTPO.JIb BeposiTHOCTB cirydaifHOTO COOBITHSI. 3HAHUH.

(54) PemaTp 3agaum Ha IPEICTaBICHUE U OITMCAHKUE JAHHBIX C

IIOMOILBI0 M3YYEHHBIX XapPaKTEPUCTUK C HANPABIIAIOLICH




HIOMOMIBIO.
O0cyxnaTh npuMepsbl CIIy4aiHbIX COOBITHI,
MaJIOBEPOSITHBIX M IPAKTUYECKH JTOCTOBEPHBIX CITyJalHBIX
COOBITHH, X POJIH B IPUPO/IC U KU3HU YEIOBEKA

8 ki1acc (He menee 34 4)

Ha3zpanue
pasnesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IHXCs

IloBTOpPEHME
Kypca 7 kiacca
(CR))

[IpencraBnenne  panHbiX. OmnucarenbHas — CTaTUCTHKA.
Cayuyaiinas u3sMeHuMBOCTh. CpeiHre YnciIoBoro Habopa.
Canyuyaitnsle coObITHs. BepostHocTu 1 yactoTsl. Kiaccuueckue
MOJIETIN TEOPUH BEPOSITHOCTEN: MOHETA U UTPajibHasi KOCTb.

IloBTOpAAITH H3Yy4CHHOE M BBICTPAUBATH CHCTEMY
3HaHUM.

Pemiate 3agayu (0 BH3YyaJbHOHl  omope) Ha
NPEACTABICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaAKTEPUCTHK.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
IIPEACTABJIICHUE TPYNIIMPOBAHHBIX JAHHBIX WM OIHMCAHUE
CIy4allHON U3MEHUYUBOCTH.

Pemiare 3agauu (0 BH3YyaJbHOl  omope) Ha
OIpeJieIeHNe YacTOThI CIy4alHBIX COOBITUH, 00CYXKAeHNE
MPUMEPOB  CIIYYaWHBIX COOBITHI, MaJOBEPOSTHBIX |
MPAaKTUYECKH IOCTOBEPHBIX CITyYalHbBIX COOBITUH, UX POJIU
B IIPUPOJIE U )KU3HU YEIIOBEKA.

OnucarejabHas
CTATHCTHKA.
PaccenBanue
JAAHHBbIX

4w

*Ortknonenus. Jucnepcusi yucioBoro Habopa. CraHmapTHoe
OTKJIOHEHHE YUCIIOBOro Habopa. Jluarpammel paccenBaHus.™

*OcBauBaTh TOHSATHS: JHCIEPCUS U CTaHJAPTHOE
OTKJIOHCHHEC, HWCIIOJb30BaTh O3TH XAPAKTCPHUCTHUKU IJId
OTHMCAHUS PACCEUBAHUS TAHHBIX.

YuacTBOBaThH B 00CY:KI€HUH THIOTE3bl 00 OTCYTCTBUU
WM HAJMYWU CBSI3M 10 TUarpaMMaM pacCeuBaHUsI.
CTpouTh JMarpaMMbl pPACCEMBAHUA IO HMEIOLUIUMCS
JaHHBIM, B TOM YHUCJIC C IMOMOIBIO KOMIILIOTCPA (HOCHC
COBMECTHOT'O aHaju3a).™




Mpuo:xecTBa
(4 49)

MHosecTBO, MOAMHOXeCTBO. Onepanuu Haj, MHOXECTBAMHU:
o0beMHEHUE,  TiepecedeHue,  gomoiHeHue.  CBoiicTBa
oreparuii HaJl MHO>KECTBaMHU: MepPEeMEeCTUTENBHOE,
coueTaTeIbHOE, paCIpeeIUTEIbHOE, BKIFOUCHHUS.
I'padnueckoe npencraBieHIEe MHOKECTB.

OcBanBaTb NOHATHA. MHOXKECTBO, 3JIEMEHT MHOXKECTBA,
ITOJIMHOXKECTBO.

BpInoHATHL onepauuu Haj MHOKECTBAMM:
o0BbeTMHEeHNE, TIEpeceYeHre, TOMoIHEHHe (TI0 00pasiy).
Hcnoan3oBath CBOMCTBA: MePEMECTUTEIBLHOE,
CoueTaTeNbHOe, pACIpEeIUTENIbHOe, BKIIOYEHUs (C
HCITOJIb30BAaHUEM BU3YAJIBHOM OTIOPHI).

Hcnoan3oBath rpaduyueckoe MpeACcTaBICHUE MHOXKECTB
P OINHCAHUM PEATBHBIX IPOIECCOB M SBICHHUMA, IPH
pEIIEeHNN 3a/1a4 U3 APYTruX Y4eOHBIX MIPEIMETOB U KypCOB
(C UCTTOIL30BAaHUEM BU3YaJIbHOM OIOPHI).

BeposiTHOCTH
CJIy4aiiHOT 0
coObITUSA
()

OnemMeHTapHbIe COOBITHS. Cnyyaiinble COOBITHSL.
bnaronpusitcTBytoiue aneMeHTapHabie coObITHs. BeposaTHocTu
coObITHI. OmNBITBI C PABHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
coObITusAMU. CiryyaiiHbIl BBIOOD.

[TpakTryeckas pabota «OMNBITH ¢ pPaBHOBO3MOXKHBIMU
3JIEMEHTAapPHBIMU COOBITUSMI.

OcBauBarh Ha  0a30BOM  YPOBHE¢  IOHATHA:
JJIIEMEHTapHOe COObITHE, Ccly4dyallHOE COOBITHE Kak
COBOKYIHOCTb  OJaronpusATCTBYIOIIUX  3JIEMEHTApPHbIX
COOBITHI, PABHOBO3MOXHBIE 3JIEMEHTAPHbIE COOBITHSI.
PemaTth 3a7aum Ha BBIUNCIIEHUE BEPOSITHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIy4allHOTO
OnbITa (C MCIOJIb30BAaHUEM 3pUTENILHOW HAarJsIHOCTH
1/UaK BepOaIbHOM OIOpHI).

PemaTth 3a7aum Ha BBIUUCIIEHUE BEPOSITHOCTEH COOBITUI
B ONbITAX C PaBHOBO3MOXHBIMU  3JIEMEHTapHBIMU
COOBITUSIMHM, B TOM YHCIIE C MOMOIIBIO KOMIIbIOTEpa (C
UCIOJIb30BAaHUEM  3PUTEIBHOW  HATJISAHOCTH  W/WIH
BepOAIbHOM OTOPEI).

IIpoBoauThs M M3y4aThb ONBITHI C PABHOBO3MOXKHBIMHU
AIIEMEHTAPHBIMH COOBITUAMU (C MCHOJIB30BAHUEM MOHET,
UTpaTbHBIX KOCTel, IpYTHUX MoJieeN)
B XOJ€ TMpakTHYecKoW paboThl (C HCHOIb30BAHUEM
BU3yaJIbHOW OTIOPHI).

BBenenue
Teopuio rpagos
(4 1)

B

*JlepeBo. CBoiicTBa jJepeBa: €AMHCTBEHHOCTb  IYTH,
CYHICCTBOBAHME BHCAYEH BEPIIUHBI, CBSA3b MEXAY YHCIOM
BepLIMH U yncioM péodep. [IpaBuno ymMHONKEHHS. ™

*OcBauBaTh NOHSITHS: JIepeBO Kak rpad Oe3 mukia,
BHCsIYas BeplinHa (JIUCT), BETBb JepeBa, MyTh B JEPEBE,
JaMeTp JepeBa.




H3yuyaTh cBoOMCTBAa [€peBa: CYIIECTBOBAHME BHCSYEH
BEPIIMHBI, CIWHCTBEHHOCTh TYTH MEXAY JBYMS
BEpIIMHAMH, CBSI3b MEX]Y YHUCIOM BEPIIUH U YHUCIOM
peodep.

Y4yacTBoBaTh B 00CY:KI€HNH PellleHUs 3a1a4M Ha [IOUCK
U TEepEYHCIICHUE IMyTeH B JIepeBe, OMpENeJICHUE YHuCia
BEpIINH WK péOep B AepeBe, 00X01 OMHAPHOTO JIepeBa, B
TOM YHUCJIC C IPUMEHEHUEM TPaBHUIIa YMHOXKEHUS.

Cayuaiinble
coObITHS
84)

*TIpoTuBomonoxHoe  coObiTHe.  Jlmarpamma — Diinepa.
OO0benuHeHnne u rmnepeceyeHne cooObiTHil. HecoBmecTHBIE
coobiTis. @Dopmyna cioxkeHuss BeposTHOCTed. [IpaBuio
YMHOXXEHHSI ~ BEpPOSTHOCTEH.  YCJIOBHast  BEPOATHOCTb.
HesaBucumbie  coObiTusi.  IlpencraBiieHne — cirydaitHOro
SKCIIEPUMEHTa B BUJIE JiepeBa.™

*OcBanBaTh MOHSATHA: B3aUMHO I[POTHBOIIOJIOKHbIE
COOBITHS, ONepaluy HaJ COOBITHAMHU, OOBEAMHEHUE U
nepecevyeHre coObITHH, Auarpamma Ounepa (Dinepa—
BenHa), coOBMECTHbIE U HECOBMECTHBIE COOBITHSL.
N3yuyath TeopeMbl O BEPOSITHOCTH OOBEIUHEHUS ABYX
coObITHI ((hOPMYIIBI CTIOKEHUST BEPOATHOCTEH ).
YuacTBOoBaThH B 00CYKIeHHM pellieHUs 3aJa4u, B TOM
quCJie TEKCTOBBIE 3a7jaul Ha OINPEAEICHUE BEPOSTHOCTEN
00BEIMHEHUSI W TIEPECEUCHUs] COOBITUM C TIOMOIIBIO
YUCIOBOM  mpsMoO#, aumarpamm Oinepa, GopMysbl
CJIO’KEHHSI BEPOATHOCTEN.

OcBauBartsp NOHSATHS: IIPaBHIIO YMHOXEHUS
BEPOATHOCTEH, YCIOBHAas BEPOSITHOCTb, HE3aBUCHMBbIE
COOBITHS JI€PEBO CIYyYaHOTO OMBITA.
N3yuars cBoiicTBa  (OmpeaeseHus)
COOBITHH.

YuacTBoBaTh B 00CY’KJA€HHM pellleHMs 3aJa4yd Ha
OIpeieIeHne U UCTI0Ib30BAHNE HE3aBUCUMBIX COOBITHH.
YuacTBoBaTh B 00CY’KJA€HHUM pellleHMs 3aJa4yd Ha
IIOMCK BEPOSITHOCTEH, B TOM UHUCIE YCIOBHBIX, C
HCIIOJIb30BaHUEM JIEpEBA CIIy4alfHOTO OMBITA. ™

HE3aBUCHUMBIX

0O000menue,
KOHTPO.JIb
(4 4)

[IpencraBnenne nanHbIx. OnucatenbHas craTUCTHKA. ['padel.
BepositHOCTB CIIy4aitHOTO COOBITHSI. DJIeMEHTBI
KOMOWHATOPHKH.

IloBTOpAAITH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HaHWUH.
PemaTh 3a1aum Ha IPEICTABICHUE U ONUCAHKUE JAHHBIX C




MIOMOILBIO U3yYEHHBIX XapaKTePUCTUK (c
MCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YyacTBOBaTh B O0CY:KI€HUHM PpelleHus™ 3agauM C
pUMEeHEHHEM TpadoB.

Pemath, 3agaum  Ha  HAXOXICHUE  BEPOSTHOCTH
CIIy4alHOrO COOBITHS IO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHH, B TOM YHUCIIE B OIBITaX C PAaBHOBO3MO>KHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
*Y4yacTBoBaTh B 00CY:KIEHHH PpelleHHS™ 3a4a4yM Ha
HAXOXXJICHUE BEPOSATHOCTEH OOBETUHEHNUS U MTEPECCUCHUS
COOBITHI, B TOM YHCII€ HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadMUecKuX TPEACTaBICHUN U JepeBa CIydailHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIe€HHM pelIeHHs™ 3ajayM Ha
nepevucieHne KoMOuHanui (4nucia nepecTaHoBOK, Yuciia
COUETaHMil), HA HAaXOXIECHHUE BEPOATHOCTEW COOBITUH C
OpUMEHEeHHEeM KOMOMHATOPUKH, B TOM 4HCIE C
UCIIOJIb30BaHuEM TpeyroyibHuKa [lackans.

9 kinacc (He MeHee 34 4)

Ha3zpanue
pasnena (TemMbl)
(umcy10 yacon)

OcHoBHOE coaepkaHue

XapakTepucTHKA I1eTeJbHOCTH 00y4al0IHXCS

IloBTOpPEHME [IpeacraBnenne  maHHbIX.  OmnmcaTenbHass  CTATHCTHKA.
Kypca 8 kiacca Omnepauuu Hajx coObITUAMH. He3aBUCUMOCTD COOBITHIA.
(44)

IoBTOpATH U3yYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUU.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTMCAHUE JAHHBIX.
Pematp 3agauyMm  Ha  HaxXOXICHUE  BEPOSTHOCTEH
00BEIMHEHUSI W TIEPECEUEHUsI COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  UCIOJb30BaHUEM  rpaduuecKkux
MPEJCTABICHUHN U JepEBA CIyYailHOTO OIbITA.

Pemarh 3aga4yM Ha mepevrcieHUe KOMOWHAIM (dymcia




[IepEeCTaHOBOK, YHWCIAa COYETaHWH), HAa HAXOXKICHUE
BEPOSTHOCTEW COOBITHI C MPUMEHEHUEM KOMOUHATOPUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM TpeyronbHuKa [lackans

DJIeMEeHTBI
KOMOHMHATOPUKH
(4 9)

KomOunatopHoe mnpaBwio yMmHoOXeHHs. IlepecTaHOBKH.
@axTtopuan. CodyeraHus U 4UCIO coueTaHUil. *TpeyrosbHUK
[Tackas. > [IpakTnueckas paborta «Bpruucnenue
BEPOSITHOCTEH C HMCIIOJIB30BaHMEM KOMOWHATOPHBIX (DYHKITHIA
JIEKTPOHHBIX TAOIHUID.

OcBauBatb Ha  0a30BOM  YpPOBHe  TOHSTHS!
KOMOWHATOpPHOE MPAaBUJIO YMHOXEHHS, YIMOPSAIOYCHHAS
napa, Tpoiika 0ObeKTOB, IEpECTaHOBKA, (hakTopHal Yucia,
coueTaHHe, YUCIIO COUeTaHUu, *TpeyroapHuk [lackans.™
Pemate nmpocreiilide 3agauM  Ha  IEPEUYMCIICHUE
YIIOPSIOYEHHBIX M1ap, TPOEK, IEePEUNCIICHUE TIEPECTAHOBOK
U COYETAaHHM SJIEMEHTOB pAa3IMYHBIX MHOXECTB (IO
00pasiy).

Pemiath mpocreiimme 3amauyM Ha NPUMEHEHHUE 4YHCIIa
codeTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanmpaBISIFOIIEH TTOMOIIBIO).

Pematb, mnpuMeHsii KOMOWHATOPHWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TAOJHUI] B XOJ€ MPaKTHUYECKONH paboThl (C
BHU3YyaJIbHOW ONOPOIA).

I'eomeTpuueckas
BEPOSITHOCTH
(4 1)

*T'eomerpuueckasi BepoATHOCTb. Cily4aiiHbIN BHIOOD TOUKHU U3
¢burypsl Ha MIOCKOCTH, U3 OTPE3KA, U3 JYT'H OKPY>KHOCTH. ™

*OcBauBaTh MOHATHE T€OMETPHUUECKON BEPOSTHOCTH.
YuyacrBoBaTk B O00CY:KICHMHM pelIeHUs] 3aJa4H Ha
HaXO0XJ/IEHNE BEPOSATHOCTEN B OIBITAaX, IPEACTABUMBIX KaK
BBIOOp TOYEK W3 MHOTOYTOJIbHHKA, Kpyra, OTpe3ka WU
JIyTU OKPY>KHOCTH, YUCIIOBOTO MMPOMEKYTKa™

HUcnuiTanus
bepnyinu
(6 9)

Ucnbitanue. Yenex n Heynada. Cepust UCIIBITAHUH 10 IEPBOTO
ycnexa. Hcnbitanust bepnymiu. BepositHoctn coObiTuii B
cepun  ucneitanuit  bepnymnu. Ilpaktuueckas pabota
«HcnubiTanus bepuymnm».

OcBanBaTh Ha 0230BOM YPOBHE NOHSITHS: UCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIBITAHUU (YCHEX U Heyaaya),
cepusi UCHBITAHWM, HACTyIUIEHME IIEepBOro  ycmexa
(meynaum), cepust ucnbiTanuii beprym.

Pemiate  mpocreiimime 3aiauM Ha  HAXO0XIACHHUE
BEPOSITHOCTEW COOBITHI B CEpUU UCTIBITAHUHN JI0 MEPBOTO
ycrexa, B TOM YHUCle C MPUMEHEHHEM (OpPMYIIbl CyMMBbI
r€OMETPUYECKON MPOrpeccuu (C OMOPOM Ha CIPABOYHYIO




nH(popMaIum).

Pemiate mpocreiimime 3aia4yd Ha  HAXOXICHHE
BEPOATHOCTEH  JJIEMEHTAPHBIX COOBITHMH B  CEpUU
UCIBITAaHUN bepHyuM, Ha HaXO0XIACHUE BEPOATHOCTH
ONPENENEHHOIO0 YHMCIa YCHEXOB B CEPUM HCIIBITAHUN
bepuysum (¢ BU3yallbHON ONOPOIA).

HN3yyaTh B X0/1€e MPAKTHYECKOH PadOThI, B TOM YHCIIE C
MIOMOIIBIO TU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B
cepuu ucnbpITanuil bepHym

Cayuaiinas
BeJIHYMHA
(64)

CnyuaiiHass BeIMYMHA W PAaCHpPElEICHHE BEPOATHOCTEH.
MareMartnueckoe OXHJIAHHE W JHCIEpCUs  CIly4anHOM
BeIMYMHBL. [IpuMeppl MaTeMaTHMYECKOro OXUAAHHUA Kak
TEOPETUYECKOr0 CPEIHEr0 3HAUCHUS BEJTUYNHBI.

ITonsaTtue o 3akoHe OonpIIKX yKcen. Mi3Mepenue BeposTHOCTEH
C MOMOIIBIO YacToT. [IpuMeHeHne 3akoHa OOIBIINX YHUCEIL.

OcBouth Ha 0230BOM YpPOBHE NOHSITHA: CllydalHas
BEJIMYMHA, 3HAYCHUE CIIy4anHOM1 BEJIMYMHBI,
pacnpezesieHue BEpOsSTHOCTEN.

HN3yuyats u o0Cy:KIaTh IPUMEPBI JTUCKPETHBIX U
HENPEepPbIBHBIX CIyYaiHbIX BEIUYUH (POCT, BEC YEIOBEKA,
YHUCJIEHHOCTh HACEJIEHHUS, IPYyTriue U3MEHUMBbIE BEIUYUHBI,
paccMaTpuBaBIIMECs B Kypce CTaTUCTHKH), MOJAEIbHBIX
CIIy4aliHbIX BEJIMYMH, CBS3aHHBIX CO CIy4allHBIMU
onbiTaMu (OpocaHue MOHETHI, MIPaJbHOM KOCTH, CO
CIIy4aiiHBIM BBIOOPOM H T. I1.).

OcBauBath Ha  0a30BOM  YPOBHE¢  IOHATHA:
MaTE€MaTH4YeCKOe OKMUJAHUE CIIy4alHOW BEIWYMHBI Kak
TEOPETUUECKOE CPEAHEE 3HAYCHUE, TUCIIEPCUs CIIy4YalHON
BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YHUCIOBOTr0 Habopa.
Pemath 3aauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXHMJIAHWS W JUCIEPCHH  JUCKPETHOM  CIydarHOM
BEJIMYMHBI 110 33JJaHHOMY DPAaclpeAeiICHUIO, B TOM 4YHCIIe
3aJa4, CBSI3aHHBIX CO CTpaxOBaHUEM M JIoTepesMHu (C
HaIPaBJISAIOIEN TOMOIIBIO).

3HaKOMHUTBCSI C MaTeMaTH4YEeCKHUM  OXHJIaHUEM U
JUCIIEpCUell HEKOTOPBIX paclpeAcieHuil, B TOM 4YHCIE
pacnpeneseHus CIy4aiHOW BEIMYUHBI «YHUCIIO YCIIEXOB» B
cepuu UcnbITaHui beprysum.

M3yyarh 4acToTy COOBITUS B  TOBTOPSIOIIUXCS




CITy4ailHBIX OTBITAX KaK CIy4allHYIO BEIUYUHY.
3HAKOMHUTBLCS C 3aKOHOM OoJbIIuX uucen (B (opme
bepnynnu): npu  OOJBIIOM 4YHCIE OINBITOB YacTOTa
coOBITHS OJIHM3Ka K €r0 BEPOSTHOCTH.

Pemats 3agaum Ha U3MEpEeHHE BEPOSITHOCTEHN C TOMOILBIO
4acTOT (C HaNpaBJIAIOLIEH TOMOIIBIO).

O0cy)naTh poJib 3aKOHA OOJIBIINX YKCE)l B 000CHOBAHUU
YaCTOTHOTO METOA U3MEPEHUS BEPOSITHOCTEH.
OOcy)maTh 3aKOH OOJBIIMX YHCEN KaK IpOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUMBBIX SIBICHUSX,
poJIb 3aKOHa OOJNIPIIMX YHCET B NPUPOJAE U B JKU3HU
YeJI0BeKa.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBinenue  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
koMOuHaTopuku. CiydaiiHble BEIMYMHBI U PACIIPEICICHHUS.

OmnucarenpHas  CTaTUCTHKA.
JIEMEHTEI

IloBTOpPSAITH H3y4EHHOE U BBICTPAMBATh CHCTEMY
3HAHUU.

PemaTp 3a1a4yu Ha IPEACTABICHNUE U ONMCAHUE TAHHBIX.
Pemarh 3a1aun Ha HaXO0X/IEHHE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHUCI€ B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHSIMH, BEPOSATHOCTEMN
00BbEIMHEHNUSI W TepecedeHus COOBITHM, BBIYUCIATH
BEPOSATHOCTH B OIIBITAX C CEPUAMHU CIYUYAWHBIX UCIIBITAHUN

[Ipu pazpaboTke paboueld mporpaMMbl B TEMAaTUYECKOM IIJITAHUPOBAHUM JIOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
WCIIOJIB30BaHUs JICKTPOHHBIX (IIU(PPOBBIX) 00pa30BaATEIBHBIX PECYPCOB, SBISIONIMXCS Y4eOHO-METOAMUYECKUMHI MaTepruaiaMu
AJIEKTPOHHbIE YYEOHMKHM W 3aJlaYHUKHU, DIEKTPOHHbIE OHOIMOTEKH, BHUPTyalIbHbIC
1ab0opaTopuu, UTPOBBIE MPOTPAMMBI, KOJJIEKIIMH HUPPOBBIX 00pa30BaTEIbHBIX PECYPCOB), UCIOIB3YEMBIMH JIJIi OOYUYECHUS U
BOCIIMTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENCH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHU(PPOBOM) BHUAE U PEATU3YIOIIUMHU

(MyJIbTUMEIUNHBIE TPOTrPAMMBI,

nuaaktrdeckue Bo3moxkaoctu KT, conepxanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHLCTBY 00 00pa30BaHUH.
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