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I[TOACHUTEJIBHA A 3AITNCKA

PaGouass mporpamma 1O MareMaThke A OOYyYaroIIMXCs C 3aJep>KKON
ncuxudeckoro pazputus (naiee — 3[1P) Ha ypoBHe 0CHOBHOro 00111€T0 00pa3oBaHUs
noarotoBiieHa Ha ocHoBe denepanbHOr0 TrOCYAapCTBEHHOTO 00pPa30BATEIBLHOTO
CTaHJapTa OCHOBHOro obiiero obpaszoanus (IIpuka3z Munnpocsemenusi Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTHUIIMKM Poccuiickoi
Oeneparun 05.07.2021 1., per. Homep 64101) (manee — OI'OC 0OO0O0),
aJaniTHPOBAHHOW OCHOBHOM 00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHusl OOyYaIOIMIMXCS C 3aACPKKON TCHUXUYECKOTO pa3BUTUs, pabouei
MporpaMMbl  OCHOBHOTO 00IIero oOpa3oBaHus 1o TmpeameTy «MartemaTukay,
MporpaMMbl BOCIHUTAHUS, C YYETOM PaCHpEAEICHHBIX MO KjaccaM MNpPOBEPSIEMBIX
TpeOOBaHMIA K pe3yJibTaTaM OCBOCHHS AJIaNITUPOBAHHON OCHOBHOM 00pa30BaTEIbHON
IporpaMMbl  OCHOBHOTO 00IIero 00pa3oBaHUs OOyYaromuXcsi C 3aJepiKKOU
NICUXUYECKOTO pa3BuTHA. B pabouell mporpamme y4YTEHbl HJIEU W TOJIOXKCHUS
Konrnenmuu pa3Butus MaTeMaTuaeckoro oopaszoBanus B Poccuiickoiidenepamnum.

O0mas xapakrepucTuka yueOHoro npeamera « MareMaTuka

VY4eOHnblii npeamer «MaTemaTuka» BXOOUT B NPEIMETHYIO 00JacThb
«Marematuka u uHpopMatuka». OH CIIOCOOCTBYET PAa3BUTHIO BBIYMCIUTEIIBHOM
KyJbTYpbl M JIOTHUYECKOIO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS IIOJIb30BATHCS
QITOPUTMAMH, a TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEHEBHON Ku3HU oOyuatouxca ¢ 3[IP. VYueOHblii npeamer pa3BHUBaeT
MBILIUICHHE, MPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKIIMOHAIbHYIO T'PaMOTHOCTD,
YMEHMSI ~ BOCHPUHHMMATh U KPUTHYECKH  AHAIU3UPOBATh  MH(POpPMAIHIO,
IPEJCTaBICHHYIO B Pa3JINYHBIX opMax.

OOyuenne MaTemMaTHKE JAa€T BO3MOXHOCTh pa3BUBaTh y oOyuatouuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIBHYI0O W WH(OPMATUBHYIO peub, yMEHUE OTOMpaTh Haumbojee
MOJIXOJISITINE SI3bIKOBBIC, CUMBOJIMUECKUE, TpadUyecKue CpelncTBa sl BHIPAKCHHUS
CYXACHHUH 1 HATJISAHOTO X TIPEICTaBICHHUS.

Heo0xoaumMbpiM KOMITOHEHTOM OOIIEHl KyJIbTYphl B COBPEMEHHOM TOJKOBAHUH
ABIIIeTCS  OOIlee 3HAKOMCTBO C METOJaMU [O3HAHUA JAEHCTBUTEIBHOCTH,
IpeICTaBICHUE O MPEAMETE U METOJIaX MaTeMaTHKHU, UX OTIMYUHA OT METOI0B JAPYTUX
€CTECTBEHHBIX M I'YMaHUTapHbBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHHs] MaTeMaTHKH
JUIA pELleHUs] HAy4HbIX W NPUKIAAHBIX 3a1ad. TakuM oOpa3oM, MaTeMaTHYecKOe
oOpa3oBaHKe BHOCUT CBOM BKJIa/ B (popMupoBaHue 0011el KyIbTyphl YeJIOBEKA.

W3ydyeHne MaTeMaTUKHU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCHHTAHUIO
YeJIOBEKa, IMOHMMAHUI0 KpacoTbl M M3SIIECTBA MAaTEMaTHYECKUX pPacCyKICHUH,
BOCIIPUSATUIO TEOMETPUUECKUX (POPM, YCBOCHHIO MJIEU CUMMETPUHU.



[Iporpamma oTpaxaeT cojepkaHue oO0yueHus mpeameTy «MaremaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHbIX MoTpeOHOCTeN oOyvaromuxcs ¢ 3I1P. OBnanenue
yueOHBIM MpeaMeToM «MaTemaThkay MpeiCTaBIseT ONPEIeICHHYIO CI0XHOCTD IS
yaamuxcsa ¢ 3[IP. V oOyuarormuxcst ¢ 3[1P nHaubosiee BbIpaXeHBI OTCTABaHHS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILIUICHHS, MOSTOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KAaTErOPUM UM TPYAHOJOCTYIIHBI. B TOKE€ BpeMs IpU CHEUUAIBHOM
oOydeHun oOydyaromyecss MOTYT BBIIOJHATH 3aJaHusd 1o anroputMmy. OHH
BOCIIPUMMYMBBEI K MOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHAJOTWYHOE 3aJlaHuE
YCBOEGHHOTO crocoba pemeHusi. CHUXEHHE Pa3BUTHS MBICIUTENbHBIX ONEpaluid U
3aMEJIEHHOE CTAHOBJIEHUE JIOTUYECKUX JIEHMCTBUM NPUBOAAT K HEIOCTATOYHOU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4E€OHBbIX NEHUCTBHM. Y 00ydarolmuxcs 3aTpyIHEHbI
CUETHBIC BBIYMCIICHUS, MPOU3BOAUMbBIE B yME. B NMUCHMEHHBIX BBIYMCICHUSX OHU
MOTYT MNPOIYCKaTh OJAMH W3 MPOMEXKYTOUHBIX mIaroB. IIpu pabore ¢ 4YUCIOBBIMU
BBIPAKEHUSIMH, BBIYMCICHHEM WX 3HAYEHUS MOTYT HE YIEp>KHBaTh MPaBUIbHBIN
nopsok aeiictuid. [lpu ynpouenuu, npeodpa3zoBaHuu BelpaxkeHuid yyamuecs ¢ 311P
HE MOTYT CaMOCTOSITEJIbHO IPUHATH PELICHUE O IOCIEAOBATEILHOCTU BBIITOJIHEHUS
nerctBuil. KOHKPETHOCTh MBIIUICHUSI OCJIOKHSIET YCBOCHUS HABBIKA PELICHUS
YPaBHEHUI, HEPABEHCTB, CUCTEMbl YpaBHEHHMH. MM MamogoCTylHO COBeplIeHUE
00paTUMBIX OTIepaITuii.

Huskuii  ypoBeHb pa3BUTUS  JIOTUYECKHUX  ONEpaldii, HEIOCTaTOYHAas
00O0OIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIum»: npu
onpeneiaeHu (QYHKIMOHAJIBHONM 3aBUCUMOCTH, HPH ONHCAHUM TIpauuecKoit
CUTYAIIMH, UCIIONIb3Ysl T€OMETPUUECKU, anreOpandeckuid, QyHKIIMOHATIbHBIA S3BIKH.
Hepeako yuaniuecss He BUAAT pa3HUIBI MEXKIY O0JAcThIO OnpeneneHuss (PyHKIUU U
00J1aCThIO0 3HAYECHHIA.

Pemenue 3amau conmpsbkeHO € TPYAHOCTAMHU O(OPMIIEHUS KpaTKOW 3aIlucH,
IPOBECHUS aHAJIM3a YCIOBUS 3a/1a4H, BbIIEICHUS CylecTBEHHOro. O0yJaromecs ¢
3IIP 3aTpyaHsrOTCS clenaTh YMO3AKIIOYEHHE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpallMOHAIbHBIE CHOCOOBI  pEelIeHWs, WHOT/JAa OrPaHUYMBAIOTCS
MaHUIYJALUSAMHA C YUCITAMH.

[Ipu wu3yuyeHuum TEOMETpPUUECKOTO MaTepuana oOyuatomecs ¢ 3[IP
CTAJKMBAIOTCS C  TPYAHOCTBIO  JENaThb  JIOTUYECKHE  BBIBOJBI,  CTPOMUTH
IIOCJIEI0BATENBHBIE PACCYKICHNS. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPUU
OPUBOJUT K OIIMOKAM B PEIICHHH IeOMETpUYecKHx 3ajad. OOyuwarommecss MOTYT
HOJMEHUTH (POpMyITy, HEIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM omubkam B
pelleHnH  3a7a4  M[PUBOAAT  HEAOCTATOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIC
npenacrabieHus. UM coKHO BBITIOJIHUTD YEPTEXK K YCIOBHIO, B TUCBMEHHBIX paboTax
OHH HE MOTYT ITPUBECTU OOBICHEHHE K YEPTEKY.

TouHOCTH 3aIOMUHAHUS U BOCIIPOU3BEICHUS yUeOHOTO MaTeprala CHIKEHBI 110
OpUYMHE CIa00CTH MHECTUYECKOW JESATENbHOCTHU, CYKEHHs O0bemMa MaMsTH.
OoOyuaromumes ¢ 3P TpeOyercss Oosibllie BpEMEHHM Ha 3aKpeIUIieHHE Marepuala,
aKTyaJau3alus 3HaHUU 110 OTIOPE MPU BOCTIPOU3BEACHUH.

Jl1st mpeo1osieHnst TPYAHOCTEHN B M3y4eHUH yueOHoro npenmMera «MareMaTrkay
HeoOxonuMa ajanTtanus o0beMa M XapakTepa y4eOHOro marepuaia K
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[I03HAaBaTEJIbHBIM BO3MOXHOCTAM Yywamuxcs ¢ 3[IP. Cnenyer yueOHBIM MaTepuai
[PENOAHOCUTh HEOOJIBIIMMHU MOPLMSIMH, YCIOXHSISI €ro IOCTENEHHO, U3bICKUBATh
CHocOoObl  aJanTaluy TPYAHBIX 3aJaHUi, HEKOTOpble TEeMbl JaBaTh Kak
O03HAKOMUTEIIbHBIE; UCKIIFOYAaTh OTJAEIbHbBIE TPYAHBIE TOKA3aTEIbCTBA; TEOPETUUECKUI
MaTepUAl PEKOMEHIYETCS M3ydaTb B IPOLECCE NPAKTUYECKOM NESITEIbHOCTH IO
pemieHnto  3agad.  OpraHuyeckoe €AUMHCTBO MPAKTHYECKOW W YMCTBEHHOM
JESATENIbHOCTH y4YalllUXcsd Ha ypOKaX MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHHIO OA3UCHBIX MAaTEMAaTUYECKUX 3HAHUM U YMEHUH.

Heau u 3anaun n3yvyeHus yueOHoro npeamera «MaremaTuka»

[TpuopuTeTHbIMU Yyeramu 00ydeHUs: MaTEMaTUKE B 5—9 Kilaccax sIBISIOTCA:

* (GopMHupOBaHUE MEHTPATHLHBIX MATEMATHYECKUX TMOHSATUN (YUCIIO, BEIMYMHA,
reoMeTpUYECKast ¢urypa, nepeMEeHHas, BEPOSITHOCTb, byHKIMSA),
00€eCreynBaIIMX MPEEeMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTEMaTUYECKOIrO
obpazoBanust ooy4daromuxcs ¢ 3I1P;

* nojaseneHue odydarommxcs ¢ 3[1P Ha 1oCTymHOM 1J11 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIET0 MUPa, IOHUMAHUE MAaTEMATUKHU KaK
4acTH OOIIEeH KyJbTYyphl YEJIOBEUECTBA;

" pa3BUTHE WHTEJUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 0O0YyYaronmxcs C
3I1P, mo3HaBaTeIbHON AKTUBHOCTH, UCCIICIOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIJICHUS, UHTEpeca K U3YUCHUIO MAaTEMATUKH;

» ¢opmMupoBaHUE (PYHKIMOHAIBHOM MaTEeMaTUYEeCKOWM TpPaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBJICHUS  MaTeMaTUYECKUX  TMOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEAIbHBIX )KU3HEHHBIX CUTYallUAX U PU U3YUYEHUH JIPYTUX
y4eOHBIX TIPEJAMETOB, TPOSBICHUSI 3aBUCUMOCTEH © 3aKOHOMEPHOCTEM,
dbopMyIMpoBaTh WX Ha S3bIKE MATEMAaTHKU U CO3/1aBaTh MAaTEMaTHYECKUE
MOJIEIM, MPUMEHSATh OCBOEHHBI MaTEeMaTUYECKUW amnmapar s penieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  337a4, HWHTEPOPETUPOBaTH W  OLECHUBATh
MOJTyYEHHbIE PE3YJIbTATHI.

JlocTuxeHue 3TUX 1ieseil o0ecrneunBaeTcsl peleHUueM CICAYIOMMNX 3a0ay.

* dopmupoBath y oOyuarmuxcsi ¢ 3[IP HaBbikM yueOHO-TO3HABATEIbLHOU
JEATEeIIbHOCTH: TUIAHUPOBaHUE padOThl, TMOUCK pAIMOHANBHBIX MyTeH ee
BBITIOJTHEH U, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HMHTEIUIEKTYaJlbHOMY pPa3BUTHIO, (OPMUPOBATH KayEeCTBa,
HEO0OXOMMbIE YETIOBEKY JIJIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MATEMATUYECKON AEATEIbHOCTU: SICHOCTH U TOYHOCTH MBICIIH,
WHTYHITNH, TIPOCTPAHCTBEHHBIX MPECTaBICHUHN, CHOCOOHOCTH K MTPEOI0TICHHUIO
TPYIHOCTEM;

* (GopMHpOBATH KIIOUEBBIC KOMIICTCHIIMM YYaIIUXCs B paMKax MPEIMETHON
obnactu «Marematrnka U HHGOPMATHUKAY,

" pa3BUBATh MOHATUHHOE MBIIUICHUS o0yJatomuxcs ¢ 3I1P;



" OCYHIECTBIJISITH KOPPEKIMIO MO3HABATEIBHBIX MpoiieccoB oOy4varomnuxcs ¢ 311P,
HEOOXOJMMBIX [IJII OCBOEHUS MPOTPaAaMMHOTO MaTepuaja Mo Y4yeOHOMY
peaMETY;

" [peaycMaTpUBaTh BO3MOXKHOCTHh KOMITICHCAIIMHA 00pa30BaTEIbHbBIX ASPUITUTOB B
OCBOCHMH MPEIUIECTBYIONIETO MPOrpaMMHOTO Marepuaia y 0O0y4aroluxcsi ¢
3I1P u HEAOCTAaTKOB B UX MAaTEMAaTUYECKOM Pa3BUTHUU;

* chopMHUPOBATH YCTONYHMBBIN HHTEPEC YUAIIUXCS K TIPEIMETY;

" BBISABJISATH M PA3BUBATH MATEMATUYECKHUE U TBOPUECKHUE CITIOCOOHOCTH.
OcHOBHBIC JIMHUU COJIEpKaHUA Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u

BBIYHCIICHUS», «Anredpa» («Anredpandeckue BBIPAKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dyukuum», «['eomerpus» («l'eomerpuueckue GUTYppl U HX
CBOMCTBaY, «/I3MepeHre reOMEeTPUUECKUX BEJIUUNHY ), «BEpOSATHOCTb U CTAaTUCTUKAY.
JlaHHBIC TUHUU PAa3BUBAIOTCS MapaJICIbHO, KaXasi B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JpPYyrod, a B TECHOM KOHTaKTe H
B3aumoercTBu. Kpome 3Toro, Mx OOBEAMHSET JIOTMYECKas COCTaBJISIOLIAs,
TPaAUITMOHHO MIPUCYIIIAsi MATEMaTUKE U MPOHU3BIBAOIIAS BCE MATEMAaTUUYECKUE KYPCHI
u coxaepxatenbHbie TuHUU. ChopmynupoBaHHoe B PepepanibHOM TOCYyIapCTBEHHOM
00pa3oBaTEIbHOM CTaHJApTE OCHOBHOTO OOIIEro 00pa3oBaHus TPeOOBAHUE «yMETh
ONepUpOBaTh MOHATUSIMHU: ONIPEACIICHUE, aKCUOMa, TEOPEMA, 10KA3aTeIbCTBO; YMEHUE
pacrio3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, NPUBOJAUTH MPUMEPHI H
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUI» OTHOCUTCS KO
BCEM Kypcam, a (OpMUPOBAHUE JTOTHYECKUX YMEHHUH pacrpeensieTcs: o BCEM rojilaM
00yueHHs Ha YPOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHUS paboueil mporpaMmbl, paclpeiesiéHHbBIM 10 TojaM OO0y4YeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NMPUHIUMUAIBHBIM
BompocaM oOyyaromuecsi oOpamjaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHSITUAMHU U HaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIBLHO U
MOCTyNaTelbHO, C COOJIOACHHEM NPUHIHUIIA MPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS
BKJIIOYAJIMCHh B OOIIYI0 CUCTEMY MAaT€MaTUYECKUX MPEICTaBICHHUI OO0ydYaroOIUuXCs C
3I1P, pacuupsist u yrayOmsist e€, oOpa3ysi mpoyHble MHOXKECTBEHHbIE CBA3U. OO1Ine
enu Mu3ydeHus ydeOHoro mnpeamera «MaTemaTHkay NpPEICTaBICHbI B paboueit
porpaMMe OCHOBHOTO 001Iero 00pa3oBaHMUs.

Oco0enHocTH 0TOOPA M aganTalluM Y4eOHOI0 MaTepHuaJia 10 MaTeMaTHKe

OOyuenue yueOHOMY mpeameTy «MareMaTtuka» CTPOUTCS Ha CO3JAaHUU
ONITUMAJILHBIX YCIOBHM JI1 YCBOCHHS MPOTPAMMHOTO MaTepuana o0ydJaromuMuUcs C
311IP. bonbuioe BHUMaHUE yAeNseTcst 0TOOpY yu4eOHOro Marepuasia B COOTBETCTBUU C
IOPUHIIUIIOM JOCTYMHOCTH MpPH COXPAHEHHU O0Iero 0a30BOrO YpPOBHSA, KOTOPBIi
JOJDKEH 0 CO/IEPKAHUIO U 00BEMY OBITh aIallTUPOBAHHBIM I 00y4aromuxcs ¢ 3[1P
B COOTBETCTBMU C HMX 0COOBIMH 0Opa3zoBaTtelbHBIMU TOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJaZeHHe MarepuasioM oOyuatomumucs c¢ 3IIP mocpeactBoM ero
JIETAIbHOTO OOBSICHEHUS C CUCTEMAaTUYECKUM TOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
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B NPUMEHEHUU 3HAHWM, HCIMOJIb3ys NPHUEMBbl aKTyalu3aluu (BU3yallbHas oOIopa,
MaMsITKa).

[Iporpamma npegycmaTpuBaeT BHECEHHE HEKOTOPBIX U3MEHEHNN: YMEHBIICHNE
o0beMa TEOPETUYECKUX CBEJCHUI, BHIHECEHUE OTACIBHBIX TEM WJIHUIIENbIX Pa3/IeioB
B MaTepuabl sl 0030pHOTO, 03HAKOMUTEILHOTO U3yUEHUSI.

HN3meHnenus nporpammsl B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HakKOMUTENBHOM IUIAaHE PEKOMEHAYETCS H3ydaTh CIEAYIOIIUE TEMBI:
«Pumckass nymepauus», «PaBubie ¢urype», «uwimuaap, konyc, mapy», «Kyow,
«IIpssMoyronpHbIN napajuienenumneny, «llepemenienne Mo KOOPAUHATHOM MPSAMON»,
«Mopaynp yucnay, «HuciaoBble MpoMexyTkn»; «MacmTad» (M3ydaercs B Kypce
«I"eorpadusy»); «M300paxkenre reomeTpuieckux (HUryp Ha HEIMHOBaHHOUN Oymare c
UCIIOJb30BAaHUEM LHUPKYJSA, JIMHEWKH, YrOJIbHUKA, TpPAaHCHOpPTUpa», «/[nuHa
OKpyXHOCTH», «lInomane kpyray», «IlapannensHeie npsmeie», «llepneHaukysapHbie
npsiMbie», «OceBas M LEHTpalbHas CUMMETPUN» (M3y4aeTcs B KypCc€ T'€OMETPHH);
«beckoHeuHble TNEpUOAMYECKUE JAecATUYHBbIE ApoOu. [lecsTuuHOe mNpUOIMKEHNE
O0OBIKHOBEHHOM ApoOn» (M3ydaeTcsi B Kypce ajreopsbl).

Cienyer yMEHBIIWTH KOJMYECTBO YAaCOB HA CIEAYIOIIME TeMbl: «PelieHue
JOTUYECKUN 3amauy», «JlimHa otrpeskay, «llkanwsy, «PacnpenenuTenbHbld 3aKOH
YMHOKEHHUS», «3aMUCh MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXUTEIAMI», «llocTpoenue
KOH(Urypauuii U3 4YacTed MpsIMOM, OKPYKHOCTH Ha HEJIMHOBAHHOM M KIJIETYATOM
Oymarey, «Jlenurenu u kpatHsie. [IpusHaku nenmumocTtn», «Hambompimmii oOmwmit
JeNnuTeNb U HauMeHbllee oblee KpaTHoe. JeaMMoCTh CyMMBbI M IPOU3BEICHUSY.
«IIpuBenenue 1pobu Kk HOBOMY 3HaMeHaTelNoy, «Haxox1eHne yacTH 1eJI0ro U 11eJI0T0
no ero yactw». «OKpyrjeHHe NecATUYHbIX apobeit». «Pemenue 3agau nepebopom
BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHne OYKBEHHBIX BBIPAXKEHUN IO YCIOBHIO
3a1aun». BeicBOOOIMBIIIMECS Yachl MOXKHO MCIOJIb30BaTh HAa MOBTOPEHUE (B HavaJle 1
KOHIIE y4eOHOI0 T0/1a), Ha U3y4eHHe Hauboee TPYAHbIX M 3HAYUMBIX TeM: B V Kiacce
— Ha pelIeHNEe YpaBHEHUH, PUBEJIEHUE APOOU K HOBOMY 3HAMEHATEI0, YMHOKEHHUE U
JeJICHUEe JECSATUYHBIX IpoOei, m3mepeHue yrioB; B VI kimacce — pAelcTBUS C
MOJIOKUTEIbHBIMUA U OTPULIATEIILHBIMU YHMCIIAMHU, PEIICHUE YPaBHEHUM, CIOXKEHUE U
BBIUMTAHUE YMCEIN, COJIEPIKAINX LETYI0 U APOOHYIO YacTh, HA YMHOXKCHUE U JICTICHHUE
OOBIKHOBEHHBIX JIPOOCH.

Anzeopa

B 03HaKOMHUTEIBHOM IUJIAaHE PEKOMEHAYETCS HW3y4daTh CIEAYIOIIUE TEMBI:
«MppannonanbHable yncna. [leficTBurenpHble ynciaa», « CpaBHEHUE JEHCTBUTENbHBIX
gucen, apuMeTHIecKrue ACHCTBUS C NEWCTBUTEILHBIMU 4yuciamMmuy, «Haxoxmenue
npuOIIKEHHBIX 3HAUYEHUW KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPaBHEHMM TPETHEN U YETBEPTOM CTENIEHEN PA3JI0KEHNEM HA MHOKUTENNY, « DyHKIUA Y
=VXx u ee rpadpuk», «llorpemrHocTh W TOYHOCTH NPUOMIKEHUN», «YUeTHbIE U
HeveTHble QYHKIMN», «DyHKIHA y=X"», « DyHKIHs y= ax’, ee rpaduK U CBOMCTBA.
I'padpukn pynxumii y= ax> +n u y=a(x-m)?, «YpaBHEHHE C ABYyMS IIEPEMEHHBIMU U €70
rpaduky», «['papuueckuit crnocod pernieHus CUCTEMbl ypaBHEeHMID», «300paxkeHue



YJIEHOB apu(PMETUUECKON U T€OMETPUUECKON IPOrPECCUil TOUKaMHU Ha KOOPAMHATHOM
TIOCKOCTH. JIMHEMHBIN U SKCIIOHEHIIUABHBIN poCT. CI0KHBIE TPOLEHTHD.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAaCOB HAa H3ydyeHHE TeM: «DopmyibD»,
«/loKka3arenbCcTBO TOXKIECTBY, «JIMHEHHOE ypaBHEHHE C JBYMsS HEU3BECTHBIMWY,
«['padux nuHEHHOrO ypaBHEHHs C IByMs IepeMeHHbIMW», «['paduueckoe perienue
JUHENHBIX YPaBHEHUI U CHUCTEM JIMHEHHBIX ypaBHEHUI», «CBOKCTBA KBaJpaTHYHON
byHKIIANY.

BricBoOOMBIIMECST Yachl PEKOMEHIYETCS HUCIOJIb30BaTh: JUISl  JIydIleH
npopaboOTKU HamOoJjiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHMil», «Pemenue
CUCTEM ypaBHEHU», «COBMECTHbIE NEHUCTBUA C Apo0sMu», «lIprumeHeHne cBOWCTB
apu(pMETUYECKOTO KBaJpaTHOTO KOpHSA»; Ha TMOBTOPEHHE, pEIIeHHe 3ajad,
npeoOpa3oBaHre BhIPAXKEHUI, a TaK)Ke Ha 3aKPEIUIEHNE U3y4YEeHHOT0 MaTepHaa.

I'eomempusn

CrenyeT OCHOBHOE BHUMAHHE YNIEJIUTh NPAKTUYECKON HAIPABICHHOCTH Kypca,
UCKIIIOYMB U YHOPOCTUB HAMOOJIee CIOXKHBIM [JI1 BOCHPUSTHS TEOPETHUYECKUI
Marepuan. Ha ypokax reomeTpun HEOOXOOUMO MaKCHUMAJIbHO HCIOJIb30BaTh
HaIJISIIHBIE CpeAcTBa OOyYeHHs, OOJbIIE MPOBOIUTH MPAKTHUYECKUX paboOT C
yudaluiumucs, pemarts 3agaud. CTpOUTh pelieHre 3ajay MNpu MOCTOSHHOM OOpallieHuu
K HAIJIJHOCTU — PUCYHKaM U YEpPTEkKaAM.

O3HakOMHTENBHO NaThb TeMbl: «Te€opeMbl M [10Ka3aTebCTBO. AKCHOMBIY,
«/lokazarenbcTBO  OT NPOTUBHOTO», «CyIIECTBOBAHUE H  E€IUHCTBEHHOCTH
MEPIICHAUKYJISIpa K OpsAMoi», «MeTos reoMeTpudeckux mecr», «MeToa yIBOEHHUs
Meauanb», «Teopema Paneca u TeopeMa O IMPONOPLMOHAIBHBIX OTpe3Kax», «Llentp
Macc TpeyrojbHuKay», «MI3MeHeHre TpUroHoMeTpudecKux (GyHKIUI PU BO3pacTaHUU
yraa», «®DopMysbl I PaguyCcoB BIMCAaHHBIX M OIMCAHHBIX OKPY)KHOCTEU
MPaBUIbHBIX MHOTOYTOJIBHUKOBY», «YpaBHEHUE NpsMoi», «JIBuxenue», «CBoiicTBa
IBWKEHUA», «Teopema 0 pou3BEeACHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeJIbHON.

Crenyer yMEHBIINTh KOJMYECTBO YAaCOB Ha M3ydyeHHE TeM: «CHUMMETpUYHBIE
¢urypbl. OCHOBHBIE CBOMCTBA OCEBON CUMMETPHUN», «LIeHTpasibHasi CUMMETPHSI»,
«ITapannensubii nepenocy, «IlloBopor», «lIpeobpazoBanue mnogodus. IlomoOue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3aJa4¥ HAa NOCTPOCHHE C MOMOIIBIO
LUAPKYJIS W JIMHEUKW», «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «PemeHne
TPEYTOJBHUKOBY, «ITogobue durypy.

BricBoOOAMBIIIKECS YaChl UCIIONIB30BATh HA PEIICHNUE 33]]a4 U TIOBTOPEHHUE.

Bepoamnocmb u cmamucmuka

B cBsi3u ¢ TeM, YTO MaHHBIM Kypc BBI3bIBA€T HAMOONBIINE CIOKHOCTH IS
oOyuaromuxcst ¢ 3IIP, cBsi3aHHBIE CO CHIKEHHBIM YPOBHEM Pa3BUTHs CIOBECHO-
JIOTUYECKOT0 MBINIJICHHSI, €r0 U3y4eHHE JOJDKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYITHOM I Y4YEHUKOB Marepuane. OCHOBHOE BHHUMAHHE CIEAYET YAEIUTh
pasznenaM, CBS3aHHBIMH C IOBTOPEHMEM IPOMACHHOTO MATEPHANA, YBEIWYUTH
KOJIMYECTBO YIPAXHEHUU M 3aJaHUM, CBA3aHHBIX C MPAKTUYECKOU IEATEIBHOCTBIO
00yJaroIMXCcs.



HeoOxoaumMo nepecMOTpeTh COAEpKaHUE TEOPETHUYECKOIo Marepuana U
XapaKTEp €ro M3JI0KECHMs: TEOPETHMYECKUMH Marepuas IPErnoJHOCUTh B IpOLEcce
peLICHNs 3a7a4 W BBIIIOJIHEHUs 3aJaHUM HaIBIHO-TIPAKTUYECKOIO XapakTepa; He
TpeOOBaTh BBIBOJA M 3alIOMHHAHUSA CIIOKHBIX (OPMYJI, pElIeHHs HECTaHIapTHBHIX,
TPYIOEMKHUX 3aaHui. P TeM cienyeT u3ydaTs B 03HAKOMUTEIIBHOM ILUIAHE.

[TpumepHas mporpaMmMa IpeIoCTaBIseT aBTOPY padbouei mporpaMMbl CBOOOTY
B pacrpeeieHny MaTepHrala 1mo 4eTBepTsaM (TpuMmectpam). Pactipenenenue BpemMeHH
Ha W3Yy4YCHHE TeM B TEUEHHWE YYEeOHOTO TOJa CaMOCTOSTENIBHO OIpeneseTCs
o0pa3oBaTeNbHON Opranu3anyeil ¥ 3aBUCUT OT OCOOEHHOCTEH TPYMITBl 00yYarOIIUXCSI
¢ 311P u ux ocoObIx 00pa30BaTEIbHBIX MOTPEOHOCTEH.

IIpumepHbIe BUABI AesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0ycioBiaeHHbIe
0c00bIMH 00pa30BaTeIbLHBIMH MOTPEOHOCTIIMH U 00eCIeYuBAIOIIHE
OCMBICJICHHOE 0CBOCHHE COJIePKAHNH 00PA30BaHUA 110 MpeaMeTy
«MaremaTtuka»

Copepxanue BHIIOB AesiTenbHOcTH oOywaromuxcsi ¢ 3IIP ompepensercss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [IOMUMO IIMPOKO MCHOJIB3YEMBIX B
OOIT OO0 o6mwmx g Bcex 00y4daromuXcsi BUAOB AEATEIBHOCTH CIEAYET YCUIUTh
BU/JIbI IEATEIBHOCTH CHEU(PUYHbIE AJIs1 JaHHOW KaTeropuu JeTei, 0OecreynBaroime
OCMBICIICHHOE OCBOCHHE COJACpXkKaHHs O00pa30BaHUA [0 TMPEAMETY: YCHUIICHUE
[IPEAMETHO-ITPAKTUYECKON JEATEIBbHOCTH C AKTUBHU3ALMEHd CEHCOPHBIX CHUCTEM;
YepelOBaHUE BHJIOB JIEATEJIBHOCTH, 3aJCHCTBYIOIIMX PpA3JIMYHBIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHasa ¢ OOPO Ha AITOPUTM; «IIOLIArOBOCTH» B U3YUECHUU
MaTrepuaa; UCIOJIb30BaHNUE JOTMOIHUTENbHOW BU3yaJIbHOM OMOPHI (CXEMBbI, I1a0JI0OHBI,
OTIOpHBIC TAOJMIIBI); PEUYEBOM OTYET O TIpoIecce M pe3ysibTaTe AesATEIbHOCTH;
BBIMIOJIHEHHE CIECHHMAJIbHBIX 3aJaHuil, 00eCrneYMBaIOIIUX KOPPEKIUIO0 PEryssiuu
y4eOHO-TI03HABATENBHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOTO pe3yJIbTaTa.

[TpumepHass TeMaThyeckass MU TEPMUHOJOTMYECKas JIEKCMKA COOTBETCTBYET
OOII OOO.

Hst oOydarommxcss ¢ 3IIP cyiecTBEeHHBIM SIBISIOTCA MPUEMbl PabOTHI C
JEKCUYECKUM MaTepuaioM mo mnpeamery. llpoBoautcs cnernuanbHas paboTta 1Mo
BBEJICHUIO B aKTHBHBII ClIOBapb OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMHUHOJIOTHUU.
N3ydaemble TEpMUHBI BBOASATCS Ha OJUCEHCOPHOW OCHOBE, 00s13aTeIbHA BU3yaIbHas
MOJIJIEPKKA, AITOPUTMBI PaOOTHI C ONIPEIEIEHUEM, OTIOPHBIE CXEMBI JJI aKTyaIu3aluu
TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B coorBerctBUM ¢ @enepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM
CTaHIapTOM OCHOBHOI'O 00Iero oOpa3oBaHus y4eOHbIM mpeameTr «MareMaTukay
BXOJUT B IHpeaMeTHyr o0nactb «Martemarnka ¥ MHQPOpMaTHUKa» M SBISETCS
o0s3aTenbHBIM JUTs u3ydeHus. B 5-9 knaccax yueOnblit npeaqmet «MaTemaTHkay
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TPaJAUIIMOHHO M3y4YaeTcs B paMKax CJEAYIOLIMX y4eOHbIX KypcoB: B 5-6 kiaccax —
Kypca «Maremarukay, B 7-9 Kilaccax — KypcoB «Auredpa» (BKJIOYash AJIEMEHTHI
CTaTUCTUKA M Teopuu BeposTHocTed) u «['eomerpus». Hacrosmeill nporpammoit
BBOJIMTCSI CAMOCTOSTEIbHBIN YU4EOHbIN Kypc «BeposSTHOCTh M CTaTUCTHKAY.

Hacrosimeit mporpaMMoit mpe1ycMaTprUBaeTCs BBIJICIICHHE B Y4eOHOM TIJTaHE Ha
M3Yy4EHUE MaTEMATUKU B 5—6 Kiaccax 5 yueOHBIX YaCOB B HEJIEIIO B TEUEHHE KAXKOTO
rojia o0yuenus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJEIIO B TEUCHHE KaXKJ0ro roja
00yueHust, Bcero 952 y4eOHBIX yaca.

Copepxanue yueOHOro mnpeamera «Maremartukay, TMPEACTABICHHOE B
[IpumepHoit paboueit nporpamme, cootBercTByeT @DI'OC OO0O, IlpumepHoit
OCHOBHOH 00pa3oBaTeIbHOM IIpOrpaMMe OCHOBHOTO 00mero oOpa3oBaHUS,
[IpumepHOii aganTUPOBAHHOW OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMe OCHOBHOTO
o01ero oOpazoBaHus 00YUaAOIIUXCS C 3aJEPIKKOM IICUXUIECKOTO PA3BUTHSI.

Temarnueckoe IUTAaHUPOBAaHHWE YYEOHBIX KYpPCOB M PEKOMEHAYeMOe
pacnpeneneHue yueOHOro BpeMEeHH ISl U3yUYEeHHs OT/IENbHBIX TEM, MPEIJIOKEHHBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK MPUMEPHbBIE OPUEHTHUPHI B TIOMOIIb
COCTABUTENIO ABTOPCKOM pabodyeil mporpaMMbl U MPEXJE BCErO0 YYHUTEN0. ABTOP
paboueil mporpaMmbl BIIPAaBE YBEJIMYUTH MPEAJIOKEHHOE YUCIIO Yy4EOHBIX 4acoOB Ha
TeMbI, TpeOyronie Oojee MIUTeIbHOro u3ydenus oOydarommmucs c¢ 3IIP, wim
YMEHBUIUTH KOJUYECTBO YACOB HA TEMBbI, H3y4aeMble Ha 03HAKOMHUTEIIBHOM YPOBHE.
JIOIyCTUMO TaKkXe JIOKaJIbHOE IEPEPACIIPENECICHUE W NEPECTAHOBKA 3JIEMEHTOB
COJIep)KaHUsl BHYTPU JaHHOro Kkjacca. KojudecTBO MNpoOBEpOYHBIX  padboT
(TeMaTH4YecKuil 1 UTOrOBBIN KOHTPOJIb KAUECTBA YCBOCHUsI yueOHOr0o MaTepuasa) U Ux
TUI (CaMOCTOSITEJIbHBIE U KOHTPOJIbHBIE PA0OTHI, TECThI) OCTAIOTCS HAa YCMOTpPEHHUE
yuutens. Takke yuuTenb BOPaBe YBEIUUUTh WM YMEHBUIUTh YHUCIO YY€OHBIX YacoB,
orBenéHHBIX B llpumepHoii paOouell mporpamme Ha 0000IIE€HHE, MOBTOPEHUE,
CUCTEMATU3AlMI0 3HAHWK oOOydarommxca. EAMHCTBEHHBIM, HO NPUHLUUIHAAIBHO
BAKHBIM KPUTEPHUEM, SIBIIICTCS JOCTUKEHUE PE3YNIbTaTOB OOYyYEHHMs], YKa3aHHBIX B
HACTOSIIIEN MPOrpaMMe.
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[TPUMEPHA S PABOYAS ITPOT'PAMMA YYUEBHOI'O KYPCA
«MATEMATUKAY. 5-6 KITACCBI

Heau n3yyeHusi yuedOHOro Kypca

[TpuopuTeTHBIMU HENIMHU 00yUYEHUs MaTeMaTHKE B 5—6 Kiaccax sBJISIOTCS:

" npojoKeHHe (OPMUPOBAHUSA OCHOBHBIX MATEMAaTUYECKUX TMOHATHH (YUCIO,
BEJIMYMHA, TeoMeTprudeckas ¢urypa), o0ecrnedrBaronmx MPeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00yUaIOINXCS;

" pa3BUTHE HUHTEJUIEKTYyaJIbHBIX U TBOPUECKHUX CHOCOOHOCTEH OOywaroumxcs c
3I1P, nmo3HaBaTeNbHOW aKTUBHOCTHU, HCCIEAOBATEIIbCKUX YMEHUM, HHTEpECa K
M3YUYCHHUIO MAaTEeMaTUKH;

* nojagseneHue odydaronmxcs ¢ 3[1P Ha 1oCTymHOM /1711 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMaTHKU U OKPYKAIOLIEro MUpa;

* (popmupoBaHrue (YHKIMOHAJIBLHON MaTeMaTH4YeCKOM TIpaMOTHOCTU: YMEHHS
pacno3HaBaTh MaTeMaTUYECKHe OOBEKThI B PEANIbHBIX KU3HEHHBIX CUTYaIUsX,
MPUMEHSATh OCBOEHHBIE YMEHMs JJI1 PEUICHUsl MPaKTUKO-OPHUEHTHUPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IMOJIYYEHHBbIE pPE3ylbTaTbl U OLIEHMBAaTh MX Ha
COOTBETCTBHE NMPAKTUUECKON CUTYaIUU.

OcHOBHBIE JIMHUM COAEpKaHUS Kypca MareMaTHKH B 5—6 Kkiaccax —
apumeTrnyeckas U reoMeTpuuecKas, KOTOpble pa3BUBAIOTCS NMapajuIeIbHO, KaX/1as B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOM, a B
TECHOM KOHTaKTE€ W B3aMMOJEHCTBUU. Takke B Kypce NMPOUCXOOUT 3HAKOMCTBO C
3JIEMEHTaMU aJIreOphl U ONUCATEIbHON CTATUCTUKH.

N3ydyenue apudmeTnyeckoro Marepuaja HauYMHAETCS CO CUCTeMaTH3aluu U
Pa3BUTHUS 3HAHUU O HATYpPaJbHBIX YHMCIAX, MOJYYEHHBIX B HadaJlbHOU Ikoiie. [lpu
3TOM COBEpPUICHCTBOBAHUE BBIYUCIUTEIBHOM TEXHUKH W (OPMHPOBAHHUE HOBBIX
TEOPETUYECKNX 3HAHUM COYETAETCAd C PAa3BUTUEM BBIUHUCIUTENBHOU KYJIbTYpHI, B
YaCTHOCTH C¢ OOY4YEHHEM MPOCTEHIINM NMpUEMaM MPUKUIKH U OLEHKUA PE3YJIbTATOB
BBIYMCIICHUN. V3yueHne HaTypabHBIX YHCEN MPOAOIDKAETCS B 6 Kacce 3HAKOMCTBOM
C HaYaJIbHBIMU MOHATUSIMU TEOPHUH IEIIUMOCTH.

Jpyroii KpynHbIi OJ0K B coliepKaHUU apu(PMETHIECKON JIMHUU — 3TO JAPOOH.
Havano u3ydenus: 0ObIKHOBEHHBIX U JACCATUYHBIX IpOOEH OTHECEHO K 5 Kiaccy. JTO
NEPBBIM ATanm B OCBOCHUM JpoOeH, Korja MPOMCXOAMT 3HAKOMCTBO C OCHOBHBIMHU
UesIMU, MOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpoOel B
MOJTHOM O00BEME MPEIIECTBYET U3YUCHHIO JECATHUHBIX IPOOeH, 4To 1eaecoodpaszHo
C TOYKH 3pPEHUS JIOTUKH W3JIOKEHUS YHUCIOBOM JIMHUM, KOrJa MpaBWia ACHCTBUHU C
JIECATUUYHBIMH APOOSIMH MOKHO OOOCHOBaTh YK€ M3BECTHBIMH aJITOPUTMaMHU
BBINIOJIHEHUS JEUCTBUNA C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JIE€CSITHYHBIMU
OpOOSIMUA pacIIMPUT BO3MOXHOCTH JJII TMOHMMaHHUs OOYYarOIIMMHUCS NPHUKIAJTHOTO
OPUMEHEHUSI HOBOW 3alMCH MPU U3YyYEHUU APYTHX NPEIMETOB U MPU NPAKTUYECKOM
ucrnosib3oBanuu. K 6 kmaccy OTHECEH BTOpPOW 3Tam B M3Y4YEHUH JpoOei, rie
IPOUCXOIUT COBEPIICHCTBOBAHUE HABHIKOB CPaBHEHHUS W IMpeoOpa3oBaHUs JPOOeH,
OCBOEHHE HOBBIX BEIYMCIIUTEIBHBIX AITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYUCIICHUH,
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B TOM YHKCJI€ 3HAaYEHUN BBIPAKEHUM, COAEPKAIINX U OOBIKHOBEHHbIC, U JI€CSITUUHbIE
Ipo0u, YCTAaHOBJICHUE CBA3EH MEXKIy HUMHU, pACCMOTPEHHE TPUEMOB PEIICHUS 3a/1a4
Ha ApoOu. B Hauvane 6 Kilacca MPOUCXOAUT 3HAKOMCTBO C IIOHATHEM IMPOLICHTA.

OcoOeHHOCThIO U3YyUEHHUS MOJOKHUTEIBHBIX U OTPUIATEIBHBIX YUCEI SIBISIETCS
TO, YTO OHM TAK)KE€ MOTYT PACCMAaTPUBATHCS B HECKOJIBKO ATAIoOB. B 6 Kiacce B Hayase
n3ydeHus: TeMbl «[10J0KUTENBHBIE U OTPULIATENIBHBIC YHCIIA» BBIIEIACTCS NOATEMA
«llenble yncma», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMHU U
JNEUCTBUSAMH C TOJOKUTEIbHBIMU M OTPULATEIBHBIMH YWCIAMU TPOUCXOJUT Ha
OCHOBE COIEPXKATENBHOTO TMOAXO0JAa. OJTO TMO3BOJSAET HA JOCTYIIHOM YPOBHE
MO3HAKOMUTD YUAIIUXCS MPAKTUUECKU CO BCEMH OCHOBHBIMH MOHSATUSIMHU TEMBI, B TOM
YuCJie U C TpaBWUJIaMH 3HAKOB MPU BBITIOJIHEHUH apu(DMETHUUECKUX JEHCTBUM.
N3ydenue parroHaidbHBIX YHCEN HAa 3TOM HE 3aKOHYMTCA, a OyAeT MPOJOJKEHO B
Kypce anreOpbl 7 Kjacca, YTO CTaHEeT CJIEAYIOIIMM MIPOX0JI0M BCEX MPUHIUMIHAIBHBIX
BOIIPOCOB, TEM CaMbIM pa3ziesieHUuE TPYAHOCTEHN o0eryaeT BOCIpHUsITHE MaTepuana, a
pacnpeziesieHne BO BpEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HAaBBIKOB.

[Ipu oOyueHuM pelIeHUI0 TEKCTOBBIX 33/ad B 5—6 Kiaccax HCIONb3YHOTCS
apupmeTnyeckue MpuémMsl perieHus. TeKkcToBble 3a7aun, peliaeMbie Mpu 0TpaboTKe
BBIYMCIIMTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMAaTPUBAIOTCS 3a1a4M CJIEIYOIINX
BUJIOB: 33/Jaud Ha [IBIJKEHHME, Ha 4YacTd, Ha TOKyNKH, Ha pabotry u
ITPOU3BOJIUTENIBHOCTh, HAa NPOLIEHTHI, HA OTHOWIEHHUs W nponopuuu. Kpome Ttoro,
oOyuaroluecs: 3HaKOMSATCS C NMpUEMaMHU pelIeHMs 3a/1ad MepedopoM BO3MOXKHBIX
BapUAHTOB, y4yaTcs paboTaTh ¢ HH(POPMAIIUEH, TPEACTABICHHON B (popMme TabauIl uiu
qyarpamm.

B IIpumepnoit paboueid mnporpamme MpeaycMOTpeHo (opmupoBaHue
MPOIEAEBTUUECKUX AIreOpandeckux rnpeacraBieHuil. bykBa kak CHMBOJ HEKOTOPOTO
4yuciaa B 3aBUCUMOCTH OT MAaTE€MAaTHYECKOr0 KOHTEKCTa BBOJUTCA IIOCTEIIEHHO.
bykBeHHass CMMBOJIMKa MIMPOKO HMCHOJB3YETCS MPEXJIe BCEro IS 3aluch OOIIMX
YTBEPXKACHUM W NPENJoKEeHU, (opMys, B YAaCTHOCTH JMJIA BBIYMCICHUSA
r€OMETPUYECKUX BEJINYHH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B xypce «Marematuku» 5—6 KJIacCOB IPEACTaBIICHA HaIJsIAHAS T€OMETpUs,
HalpaBJ€HHAasT Ha pa3BUTHE OOpPAa3HOrO  MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus1, N300pa3UTENIbHBIX YMEHUN. JTO BaXKHBIN TAll B U3yYEHUH F€OMETPUH,
KOTOPBIM OCYILECTBISAETCS HA HAIVISAHO-NPAKTUYECKOM YPOBHE, OIHMPAETCs Ha
HarJIAIHO-00pa3Hoe  MbIlIUIeHHe oOydaroniuxcs. bosjblias pojib  OTBOAMTCS
NPAaKTUYECKOM  JIESITEIbHOCTH,  OMNBITY,  OKCHEPUMEHTY,  MOJCIHPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCSI C T€OMETPUYECKUMH (GUTypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTYpalUsiMU, y4daTcsi M300pakaTh MX Ha
HEJIMHOBAHHOW W KJIET4YaToW Oymare, pacCMaTpuUBaIOT UX IMpOCTeiIue cBoiicTBa. B
Mpoliecce U3yueHUs HArsiHOM reOMEeTpUH 3HAHUSA, MOJTyYEeHHbIE 00yUYaloIUMHCS B
Ha4aJIbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIAPSIOTC.
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MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yudeOHOMYy IUIaHy B 5—6 Kjaccax H3ydaeTcsi WHTETrPUPOBAHHBIN
npenMer «MaTemaTHKa», KOTOPBIM BKIIOYaeT apu(METHUYECKH Marepual Hu
HaIBITHYIO TE€OMETPHIO, a TAK)KE MPOMNEAEBTUUECKHE CBEICHUSI U3 alreOphl, SJIEMEHTHI
JIOTMKH ¥ Hayaja OnucaTeIbHOM CTaTUCTHKHU.

VYueOHbI MIaH Ha U3yYEHUE MaTeMaTHKU B 5—6 Kjlaccax OTBOJUT HE MEHEee 5
y4eOHBIX 4acOB B HEJIENIIO B T€UEHHE KaXJO0To roja odyueHus, Bcero He meHee 340
y4eOHBIX 4aCOB.

Conep:xanue yueOHOro Kypca (1mo roxam o0y4eHus)

S KUIIACC

Hamypanvhvle uucna u Hyp

HarypansHoe uucno. Psa nHatypanbHbix uyucen. Yucimo 0. M3o6pakeHue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YUCIIOBO) MPSIMOA.

[lo3unuonHass cucrema cuuacieHus. Pumckaa Hymepayus Kak npumep
Heno3uyuonHoU cucmemvl cuucienus’. JIeCATHUHASA CHCTEMA CUMCIIEHHS.

CpaBHEHUE HATypaJIbHBIX YHUCEJ, CPABHEHUE HATYypPAJIBHBIX YHMCEN C HYJEM.
Cnoco0sl cpaBHeHUs1. OKpYTriIeHUE HATYPaIbHBIX YHCE].

CnoxeHue HaTypaJbHBIX YHMCEN; CBOMCTBO HYJIA MPHU CIOKEHHHU. Briuntanue
KaK JICUCTBUE, OOpaTHOE CIIOKCHHUIO. YMHOXKEHHE HATypajbHBIX YHCEI; CBONCTBA
HYJIE U €IMHUIIBI TIPH YMHOXEHUU. Jlenenre kak JeiicTBrue, oOpaTHOE YMHOKEHHUIO.
KomnonenTsl  nmeWictBui, CBA3b  MeXIy HuMU. IIpoBepka  pesynbprara
apudmerndeckoro neiicteus. IlepemecTuTenIbHOE U COYETATENIBHOE CBOMCTBA
(3aKOHBI) CIOKEHUS W YMHOXEHUS, pacnpedeiumenbHoe C80UCmeo (3aKOH)
VMHONCEHUSL.

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOIO KOMITIOHEHTA M 3alCH
CBOMCTB apu(PMETUUECKUX JTCHUCTBUMA.

Henumenu u xpammuwvle uwucna, paszlokeHue Ha MHOXUTenH. lIpocteie u
cocTaBHble uucia. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

CreneHb € HaTypalbHBIM ITOKa3aTeleM. 3alKCh 4YHCIA B BUJE CYMMBI
Pa3pAIHBIX CIAracMbiX.

HucnoBoe BbIpakeHUE. BpluncCiieHME 3HAYEHUN YMCIOBBIX BBIPAXKECHUN;
MOPSAIOK  BBINOJIHEHHUS  JAeucTBUM.  VMcmonp3oBaHme  mpu BBIYMCIICHUAX
MEPEMECTUTEIHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOXKEHUS,
pacnpeoderumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpodu

[IpencraBienre o JpobW Kak CIocoOe 3almMcH  YacTH  BEJIUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBuiibHBIE U HeNpaBUIIbHBIE ApoOu. CMemanHas apoob;

! 3nech u nanee KypcHBOM 0603HAYEHBI TEMBI, H3yIE€HUE KOTOPHIX IPOBOJUTCS B 03HAKOMHTENILHOM IUIaHe. Ileqaror
CaMOCTOSATENIFHO OTIpeNieNIeT 00beM H3yIaeMoro MaTepHaa.
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Ipe/ICTaBlIeHHe CMEIaHHOM IpoOU B BUJI€ HENIPABUIILHOM IpOOU U BBIJCICHHE LIENOM
4acTH YKCJIa U3 HEeMpPaBWIbHOM JIpodu. NM3o0paxkenue apoldeit ToukaMHu Ha YMCIOBOM
npsmoii. OcHOBHOE cBOWCTBO npodu. Cokpawernue opobeii. llpusedenue opobu x
HogoMmy 3HameHameno. CpaBHEHHUE IPOOEH.

CrnoxxeHue W BbIYMTAHUE poOel. YMHOXKEHUE U JieJeHne ApoOeit; B3auMHO-
oOpaTHsble Ipodu. Haxoocoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecatuunas 3anuch apobeil. IlpencraBieHue necsITUYHOM 1apoOW B BHJIE
0ObIKHOBEHHOM. M300pakeHre AecATUUYHBIX ApoOei TOUKaMu Ha YHUCIOBOUW MPSMOM.
CpaBHEHHE JTECATUIHBIX APOOCH.

Apudmernueckne ACHCTBUSA C  ACCATHYHBIMH  JpoOsiMu.  Okpyenenue
decsmuyHbIX Opooell.

PemieHne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1a4 apu(METUIECKUM CIIOCOOOM. Peuierue oeuueckux
3a0ay. Pewenue 3a0au nepebopom ecex 603modxcHulx éapuanmos. Vlcnosib3oBaHue npu
pelIeHUH 3a7a4 TaOJIUI] K CXEM.

Pemenne 3amau, coaepkamuyx 3aBHCHMOCTH, CBS3BIBAIONINE BEIUYHHBL:
CKOPOCTB, BPEMsI, PaCCTOSIHHE; 1IeHA, KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI H3MEPCHUS:
Macchl, 00bEMa, TIEHBI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBSI3b MEXKIY €AMHHUIIAMU
WU3MEPCHUS KaXKI0H BETUIMHBI.

Pemenre oCHOBHBIX 3a/1a4 Ha APOOH.

[IpeacTaBneHue TaHHBIX B BUJIEC TAOJIHII, CTOJIOYATHIX THATrPaMM.

Harasinnas reomerpust

Harnsinaeie npencrapienus o purypax Ha MmiIOCKOCTH: TOUYKa, IpsiMasi, OTPE30K,
Jy4, yroji, JJOMaHasi, MHOTOYTOJbHUK, OKPYXXHOCTb, Kpyr. Yrou. IIpsamoii, oCTpbIi,
TYNOW U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METPUYECKHE €AWHHUIILI UIMHBI. J[JIMHA JTOMaHOW, MEpUMETP
MHOTOYTOJIbHUKA. MI3MepeHne U OCTPOEHUE YTIIOB C MOMOIIBIO TPAHCIIOPTHPA.

Harmsinaple mpencrtaBiaeHus o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
PSIMOYTOJILHUK, KBAJIpaT; TPEYTOJIBHUK, O pageHcmee ghuzyp.

N3obpaxkenne ¢uryp, B TOM 4YHclIe Ha Kierdarod Oymare. [locmpoenue
KOH@ueypayuii u3 dacmeti NPaMoU, OKPYHCHOCMU HA HENUHOBAHHOU U KIemyamou
bymace. Vcnonb30BaHKe CBOWCTB CTOPOH U YTJIOB MPSMOYTOJIbHUKA, KBaApaTa.

[lnomans mNOpsSMOYroibHUKAa ¥ MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX W3
IPSIMOYTOJILHUKOB, B TOM 4ucjie (Guryp, m300pak€HHbIX Ha KJeT4atod Oymare.
Enaunaune usmepenus mioniaiu.

Haensonvie npedcmasnenus o npocmpancmeenuvix ueypax. npsamoy20abHblll
napannenrenuneo, Kyo, MHo202panHuku. M3obpasicenue npocmeuux MHO202PAHHUKOS.
Pazeépmku xyba u napannenenuneoa. Cozoanue mooenel MHO202PAHHUKOS (U3
bymazu, nposoIoKU, NAACMUIUHA U Op.).

O0vém npamoyeonvrHo2o napaiieienunedad, Kyoa. Eounuyvl uzmepenus 0ovéma.

6 KJIACC

Hamypansnvie uucna
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Apudmernueckre JIEUCTBUS C MHOTO3HAYHBIMM HATYPaJIbHBIMU YHUCIAMH.
YuciioBble BRIPAKEHUSI, MOPSAIOK JEHCTBUM, UCIIONb30BaHKEe CKOOOK. Mcnonab30Banue
MPU BBIYUCIICHUSX TEPEMECTUTEIHLHOTO W COYETATEIHLHOTO CBOWCTB CIOXKCHHS W
YMHOXEHHUSI,  pacnpedeiumenvio2o  cgeoucmea  ymuoocenusi.  OKpyTrieHHE
HaTypaJbHBIX YUCE.

Jlenurenu U KpaTHbIC YHUCIA; HAUOOMbUWIUL 0OWUll Oelumenb U HauMeHbuiee
obwee kpamuoe. [enumocms cymmul u npoussedeHus. JleeHrue ¢ 0CTaTKOM.

Jlpoou

OObIKHOBEHHas1 ApoOb, OCHOBHOE CBOMCTBO JApOOH, COKpallleHue apooei.
CpaBHeHue U ymnopsiouuBaHue ApoOei. Perenue 3amady Ha HAXOXKJICHUE YacTH OT
IEJOTO0 W I1EeJoro 1o ero vactu. [[poOHoe uyucio Kak pe3ynbTaT JCJICHUS.
[IpencraBienue necATUYHON JpoOM B BUJE OOBIKHOBEHHOM APOOM M BO3MOXKHOCTH
MPEICTABICHNUS] OOBIKHOBEHHON IpOOM B BHJIE NeCATUYHOW. JlecaTuunbie apodu u
MeTpHUYecKas cucrema mep. ApugmeTuyecKkue JEeHCTBUS U YHCIOBBIEC BBHIPAKECHUS C
OOBIKHOBEHHBIMH U JIECATHYHBIMH JIPOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHWH. Macwma6b, TPONOPITHSL.
[IprmeHeHue mponopuMi Py PEIICHUH 3a1a4.

[Tonsitue mporieHTa. BeruucieHue nporeHTa OT BEJIMYMHBI U BEJIMYHUHBI TIO €€
MPOIEHTY. BbIpaxkeHue MPOIEHTOB JECATHYHBIMH JApoOsiMu. PemieHue 3amad Ha
MIPOIICHTHI. BeIpaykeHre OTHOMIEHUS BETMYUH B TIPOIICHTAX.

IHonosxcumenvuvie u ompuyamenvhle 4ucia

[TonoxutensHbie U oTpuuarelbHbie yucia. llenvle yucna. Moodyaw uucaa,
eeomempudeckas uHmepnpemayus Mooyis uyucia. V3o0paxxkeHue uwucen Ha
KOOPAWHATHOM NpAMON. Yucnosvle npomedcymxu.

CpaBHenue umcen. ApupMeTHYECKHE JIEUCTBUS C TOJIOKUTEIbHBIMU U
OTPULIATEITLHBIMU YHUCIIAMHU.

[IpsiMmoyrosibHast cucTeMa KOOpPJIMHAT Ha IJIOCKOCTH. KoopauHaAThl TOYKHU Ha
I0CcKoCcTH, abciucca u opauHara. [loctpoenne Touek u Guryp Ha KOOpIAMHATHOMN
MJIOCKOCTH.

bykeennvie evipasricenusn

[Ipumenenue OyKB AJid 3alUCU MAaTEMATUYECKUX BBIPAKEHUM U MPEITIOKECHHM.
CpoiicTBa apu(pMETHUCCKUX ACHUCTBUN. bByKGeHHble 6bIpadiceHuss U YUCLOBble
noocmanosky. ByKBEHHbIE PABEHCTBA, HAXO0XJICHUE HEW3BECTHOIO KOMIIOHEHTA.
®opmyitbl; HOpMYIIBI TIEpUMETpa M TUIOMIAAN MPSAMOYTOJIBHUKA, KBaapaTa, 00béma
napannenenuneoa u Kyoa.

Pewenue mexcmoegwix 3a0au

Pemenre TeKCTOBBIX 3a/1a4 apu(METHUECKUM CITOCO0OM. Peutenue 10euueckux
3a0au. Pewenue 3a0au nepebopom 6cex 803MONCHBIX 86APUAHMOS.

Pemenne 3amay, cojepKalux 3aBUCHMOCTH, CBSI3BIBAIONIMX BEJTUYHHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHHE; 1[€Ha, KOJMYECTBO, CTOUMOCTD; MPOU3BOJIUTEIHLHOCTD,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEHHs: MacChl, CTOMMOCTH; PACCTOSIHUS,
BpeMEHHU, CKOPOCTU. CBsI3b MEXKy €IMHUIIAMU U3MEPEHUSI KAXKI0W BETUUUHBI.

Peienue 3aiay, CBSI3aHHBIX C OTHOUIEHUEM, TPOMOPIIMOHATILHOCTHIO BEJIMYKH,
MPOLIEHTAMHU; PELIEHUE OCHOBHBIX 33]]a4 Ha IPOOU U MPOLEHTHI.
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Oyenka u npukuoKa, oxpyeieHue pe3yibmamad.

Cocmaenenue 6YK8eHHbIX 8bIPANCEHUL NO YCILOBUIO 3A0AYU.

[IpencraBnenne AaHHBIX C MOMOIIBIO Tabmui u auarpamm. CronOuarteie
JIUarpaMMbl: YT€HUE U MOCTpOeHHE. UTeHHEe KPYTroBbIX AUarpamm.

Haznaonaa zeomempus

Harnsgusie npencrasienus o purypax Ha IJIOCKOCTU: TOUKA, IPAMast, OTPE30K,
Jyd, yroJi, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOIBHUK, TPEYTOJIBHUK, OKPY>KHOCTD,
KpYT.

Bzaummnoe pacnonoswcenue 08yx npsamuix Ha NIOCKOCMU, NApaielbHble NPsMble,
nepneHouxkynapuole npsamvle. VIaMepeHue pacCTOSHUI: MEXAYy ABYMS TOUYKaMHU, OT
TOYKH JI0 TIPSIMOI; JUTMHA MapIIpyTa Ha KBAAPATHOU CETKe.

W3mepeHne W TIOCTPOCHHE YIJIOB C TMOMOIIBI0 TpaHCHOpPTHpa. Bumsl
TPEYIOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHU. YeThIpEXYroabHUK, IIPUMEPHI
YEeTBIPEXYTOJLHUKOB. [IpsSAMOYronpbHUK, KBaapaT: MCIOJb30BAaHUE CBOWCTB CTOPOH,
YIJI0B, AMaroHanei. Mzobpaosicenue ceomempuueckux ueyp Ha HeTUHOBAHHOU Oymaze
C UCNONb308AHUEM YUPKYIA, JUHEUKU, Y2oabHuka, mpaucnopmupa. 1loctpoeHus Ha
KJIeTUaToi Oymare.

[TepumeTp MHOTOYTONBHUKA. [lOHSTHE TIIOMAAN PUTYPBI; € TMHUIIBI H3MEPEHUS
riomaau. [Mpubnmxénnoe namMepeHue mwiomaad Guryp, B TOM 4UCie Ha KBaJpaTHOM
ceTke. [Ipubausicénnoe usmepenue ONUHbl OKPYIHCHOCIU, NIOWAOU KPY2d.

Cummempus. yeHmpanvbHas, oceeas u 3epkaivbHas cummempuu. Ilocmpoenue
CUMMEMPUUHBLX PUyp.

Haensonvle npedcmasnenus o npocmpancmeenuvlx gueypax: napaiieienuneo,
KybO, npusma, nupamudd, KOHYC, UYUIUHOp, wap u cepa. Hzobpasxicenue
npocmpancmeennvlx gueyp. llpumepvt pazeépmox MHO202PAHHUKOS, YUIUHOpA U
konyca. Coz0aHue mooenel NpoCMpPaHCMBEeHHbIX ¢hueyp (U3 Oymacu, nposoaoKu,
NIACMUIUHA U Op.).

Houamue o06véma; eounuyvl usmepenus o06véma. OO6BEM NPAMOY2OTILHO2O0
napanienenuneoa, Kyoa.
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I[TPUMEPHA PABOYA ITPOIPAMMA YUEBHOI'O KYPCA «AJII'EBPA». 7—
9 KJIIACCBI

Henaun n3yyeHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OINOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHA
o0OecreynBaeT M3y4y€HUE IPYrUX UCLIMIUIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK H
I'YMaHUTAPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOAMMO ISl MPOIOKEHHS 00pa30BaHus U
B TOBCEIHEBHOW >XU3HU. Pa3BuTue y oOydarommxcs Hay4YHbBIX MPEJICTaBICHUN O
MIPOUCXOXKICHUU
U CYIIHOCTH aNre0pandecKux aOCTpaKIUi, CIoco0e OTpaKEHUS MaTeMaTHYeCKON
HAyKOW SIBIIGHUN W TIPOILIECCOB B MPHUPOAEC M OOIIECTBE, POJIM MATEMaTHYECKOTO
MOJICIMPOBAHUS B HAYYHOM TO3HAHWU U B TIPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS W KAUeCTB MBINUICHUS, HEOOXOAUMBIX JJisl ajanTarii B
coBpeMeHHOM IdpoBoM oOrecTBe. M3ydeHue anreOpbl €CTeCTBEHHBIM 00pa3zoM
obecrieunBaeT  pa3BUTHE  YMEHHMs ~ HaOmIOAaTh, CpaBHUBATh,  HAXOIUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JICUCTBUSL M BBIBOJBI, (DOpMYyIHpPOBATH
yTBepkaeHus. OcBoeHHe Kypca anreOpsl 00ecleunBacT pa3BHTHE JIOTHYECKOTO
MBIIIJICHUS OOYJYaIOIIUXCSA: OHW HCIONB3YIOT JEAYKTUBHBIE W WHIyKTHBHBIC
paccyxaeHus, 000OIIeHHEe U KOHKpETU3alluio, a0CTparupoBaHHWE U AaHAJOTHUIO.
OOydenue anreOpe mpeanojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSATEILHOU
NEeATEIbHOCTH  OOYYaroIIMXCsl, TO03TOMY CaMOCTOSITENIbHOE pelleHue  3aaad
€CTECTBEHHBIM 00pa3oM SBIIICTCS peanu3anyeldl JAesATEIbHOCTHOTO TPHUHITUIIA
o0yueHus.

B crpykrype mnporpammbl yueOHOro Kypca «AmnreOpa» OCHOBHOW IIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJIEpPKATEeIbHO-METOInYeCcKue JnuHuu: «Yucna wu
BBIYHCIICHUS; « ANreOpandecKkre BhIpaKeHUs»; « Y paBHEHHUSI U HEPABEHCTBAY;
«Dynkmuny. Kaknas u3 3TUX cofepKaTeIbHO-METOINICCKUX JIMHUN pa3BUBACTCS Ha
MPOTSHKCHUH TPEX JIET M3YYCHHsS Kypca, €CTECTBEHHBIM 00pa3oM TEperuieTasch U
B3aMMOJICUCTBYS C APYTHMH €T0 JUHUAMH. B X0/e¢ m3ydeHust Kypca OOyqarormMcs
MPUXOAUTCS JIOTHYSCKHA PaACCyXKIaTh, HCIIOIB30BaTh TEOPETUKO-MHOXECTBEHHBIN
S3bIK. B CBSI3WM ¢ 3THM 11€51ec000pa3HO BKIIOYUTH B MPOTPAMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIEC Pa3fIesibl MATEMATHUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOY4YalOIIMMHUCS  OCHOB  YHUBEPCAJIHHOTO
MaTEMaTUYECKOro si3blKa. TakuM 00pa3oM, MOKHO YTBEPKIATh, UTO COJEPKATEIbHON
U CTPYKTYPHOU OCOOEHHOCTBHIO Kypca «AJredpa» SIBISETCS €ro MHTErPUPOBAHHBIN
XapaxkTep.

Conepxxanue nuHUM «Yuciaa ©  BBIYUCICHUS» CIY>KUT OCHOBOM ISt
NanbHEHIIero M3y4eHUsl MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO y OO0Yy4YaroOIIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS TOJIH30BATHCS AITOPUTMAMH, a
TaK)K€ TPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMUMBIX IJISi IMOBCEIHEBHOU
KU3HH. Pa3BUTHE MOHITHS O YHCIIC B OCHOBHOM IITKOJIE CBS3aHO C PAIIMOHAILHBIMU U
UPpAMOHATBHBIMU YUCTaMH, (DOPMUPOBAHHEM MPEACTABICHUN O JEWCTBUTEIHLHOM
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yuciie. 3aBepIiieHre OCBOSHUS YMCIOBOM JIMHUM OTHECEHO K CTapUIEMy 3BE€HY OOIIEro
oOpa3oBaHUs.

ConepxaHue IByX alre0pandecKux JUHUN — «ANreOpandecKkue BRIPaXKSHUSD U
«YpaBHEHUS U HEPaBEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO y OOYUYaAIOLIUXCS
MaTEeMaTHYECKOro amnmapara, HEOoOXOJUMOTro JUIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M TMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ad. B OCHOBHOW MIKOJE
y4eOHBI MaTepuan TPYNIUPYETCs BOKPYT PAIMOHAIBHBIX BBIpKEHUN. AJreOpa
JIEMOHCTPUPYET 3HAUCHNE MAaTEMATHUKH KakK S3bIKA JIUIS TIOCTPOCHUS MaTeMaTHIECKHIX
MOJIeJield, ONUCaHus MPOLECCOB W ABJICHUM peanbHOro mupa. B 3amaum oOydyeHus
anredpe BXOIAT TaKXke JalbHEillee pa3BUTHE AITOPUTMUYECKOIO MBIIIICHUS,
HE0OXOAMMOro, B YaCTHOCTH, JJII OCBOEHUSA Kypca MH(GOPMATHKH, U OBJIAJICHUE
HaBBIKAMHM JICTYKTUBHBIX paccyxaeHui. I[IpeoOpazoBanre CUMBOIBHBIX ()OPM BHOCHT
CBOM creuu(puyeckuil BKJIaA B pa3BUTHE BOOOpa)KEHUs, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPYECTRBY.

Conepxanne (PyHKIIMOHAIBHO-TpaUuecKol JTUHUU HAIEJICHO Ha TOJIyYCHHE
IIKOJbHUKAMH 3HAaHUK O (DYHKIMAX KaK BaKHEHIEH MaTeMaTHYECKOH MOJEIH IS
OMHCAHUS U HWCCJEAOBAHMS Pa3HO-00pa3HBIX IMPOIECCOB W SIBICHUN B MPUPOJE U
oOmectBe. M3yueHne 3Toro marepualia CocOOCTBYET PAa3BUTHUIO y OOyYarolIUXCs
YMEHUS HCIIOIh30BaTh PA3INYHBIC BHIPA3UTEIBHBIC CPEJICTBA SI3bIKA MAaTEMAaTHKU —
CJIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMuUpOBaHHUE
MPEICTABICHUIA O POJIM MATEMATUKHU B Pa3BUTUU IIUBUIIM3AIMHN U KYJIBTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornmacHo yuyeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaercs Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CJIACAYIOIIME OCHOBHBIC pa3eibl COICPKAHUS:
«Yrcma W BBIYUCICHUSA», «ANreOpandecKkue BBIPAKCHUA», «YPaBHEHHS U
HEPaBEHCTBa», « DYHKIIHI.

VY4eOHbI TIaH Ha W3y4eHHe anreOpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJAENI0 B TEUEHHE KAKIOTO roja 0Oy4deHHs], BCEro 3a TPH roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

Coaep:xanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

Yucna u éviuucnenusn

PanuonajabHbIE YHCIA

Jlpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpPEXOi OT OAHON (OpPMbI 3amUCH
npobeit k gpyroit. [loHsTHe panMOHANBHOTO 4YHCIA, 3aluCh, CpPaBHEHUE,
VHOpAOYMBAHUE  PAMOHANBHBIX  4yuceld.  ApudmeTudyeckue  JEHCTBUA €
pauuoHaNbHBIMU uYnciaMu. PemieHue 3agad W3 peaibHOM NMPAKTHKKA HA 4acTH, Ha
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TpoOu.

CrerneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpelesieHne, MNpeoOpa3oBaHue
BBIP2XEHUI HAa OCHOBE OMPE/EIICHNUS, 3aITUCh OOJIBIINX YUCEIL.

[IpotieHThl, 3anKuch NPOLEHTOB B BUAE APOOH U ApOOU B BUAE MPOLEHTOB. TpH
OCHOBHBIE 33/1a4/ HA MPOLEHTHI, PELICHHUE 3aJa4 U3 PEAIbHON IPAKTUKHU.

[IpumMeHeHMEe  TNPU3HAKOB  JACIUMOCTH, Pa3JIOKEHUE HA  MHOXKUTEIU
HATypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM  4Hcle TpsiMags W oOpaTHas
IIPONIOPLUOHAIBHOCTH.

Anzebpauueckue evlparxceHus

IlepemeHHbIE, YUCIOBOE 3HAUCHUE BBIPAKEHUS C IEpPEMEHHOU. JlomycTuMbIe
3Ha4YeHUsl nepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJC
dbopmybl. Beraucnenus no gopmynnam.

[IpeoOpa3zoBaHne OyKBEHHBIX BBIPAXKEHUM, TOKIECTBEHHO PABHBIEC BHIPAXKEHMUS,
npaBuiia MpeoOpa3oBaHUsl CYMM U MPOM3BEICHUM, MpaBHJIa PACKPBITUS CKOOOK M
IPUBEICHUS MOJOOHBIX CJIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

Onnowiensl 1 MHOrowieHbl. CreneHb MHorowieHa. ClioxeHue, BbIUMTaHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOKEHUSA: KBaIpaT CyMMBI U
KBagpar pasHocT. Popmyiia pa3HOCTH KBagpaToB. PasimoxkeHune MHOIO4YJIEHOB Ha
MHOHUTEJIN.

Ypasnenus

VYpaBHEeHUE, KOpEHb YpaBHEHHUs, MpaBWiIa NpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHU.

JluHelHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEU JMHEUHOTO
YpaBHEHMUS, PEIICHUE JIMHEHHBIX YpaBHEHUN. CocTaBiIeHUE YPaBHEHUI MO YCIOBHIO
3a7auyu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBI0 YPABHEHHM.

Jlunetinoe ypaenenue ¢ 06yms nepemennvimu u e2o zpagux’. Cucrema IByX
JVMHEWHBIX YpPAaBHEHHW C JBYMs IIEpEMEHHBIMU. PelieHue cucrteM ypaBHEHHU
coco0OM MOJICTaHOBKH. [IpuMephl pemeHns TEKCTOBBIX 33J1ad C IOMOIIBIO CHCTEM
YpaBHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsaMou. Yucnosble poMexyTku. PaccTosHue mexny
JIBYMs TOYKaMU KOOPJUHATHOU MPSIMOM.

[IpsimoyromnbHas cucteMa KoopAuHat, ocu Ox u Oy. AGciucca 1 opAnHATa TOUKU
Ha KOOpAMHATHOM IIocKocTU. [IpuMephl rpadukoB, 3a7aHHbIX dopmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEM.

[Honsitue pynkuu. I'padux ynkuuu. CoiictBa pyHkimid. JInneiHas pyHKIms,
eé rpaduk. ['paduk pynkiuu y = kx +b. I paguuecroe pewenue nunetinvix ypaguenui
u cucmem JUHEUHbIX YPaABHEeHULL.

2 371ech 1 maee KypcuBOM 0603HaYEHBl TEMBI, H3YdEHHE KOTOPBIX IPOBOJHUTCS B O3HAKOMHUTEIBHOM Itane. [lexaror
CaMOCTOSATENIFHO OTIpeIeNIeT 00beM H3yIaeMoro MaTepHaa.
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8 KUIIACC

Yucna u eviuucnenusn

KBanmpatueiii kopenb u3 uucna. [lowamue 06 uppayuoHarbHoM Hucie.
Hecamuunvie npubnudicenuss uppayuonanvhulx yucen. CBoicTBa apupMETHUECKUX
KBaJIpaTHBIX KOPHEW M UX MPUMEHEHHUE K IPEeoOpa30BaHUIO YHUCIOBBIX BBIPAXKECHUN U
BBIYHCJICHUSM. /[elicmeumenvHble YUcid.

CrerneHb ¢ 1eIbIM MTOKa3aTesneM U €€ cBoiicTBa. CTaHapTHas 3alKCh YUCIA.

Anzebpauueckue evipasriceHus

KBagpaTHbIil TpEXUIIEH; pa3I0KeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanueckass 1pob6b. OCHOBHOE CBOMCTBO aire0panyeckoil Ipodwu.
CnoxxeHve, BbBIYUTAHUE, YMHOXEHHUE, JeJIeHHEe anreOpandyeckux  ApooOeil.
PannonanbHbie BhIpaXEHUS U UX IPE0Opa3OBaAHKE.

Ypasnenusn u nepasencmea

KBanpaTtHoe ypaBHeHue, ¢popMmyiia KOpHEW KBaJpaTHOrO ypaBHEHUA. Teopema
Buema. Pemienne ypaBHEeHH I, CBOASAIINXCS K JIMNHEWHBIM U KBaJIpaTHbIM. [IpocTeiimme
IpOOHO-pallMOHANIbHBIE YPaBHEHUSI.

I'paghuueckas unmepnpemayus ypasHenuii ¢ 08yMs NepemMeHHbIMU U CUCTNEM
JIUHEUHbIX YpABHeHUuli ¢ 08ymMs nepemeHHbiMu. lIpUMepbl pEIlIeHUs CHCTEM
HEJIMHEHHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aireOpandyeckuM CIoCOOOM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHocHiibHOCT, HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON EPEMEHHOM.

Dynkyuu

[Tonsitue pynkuuu. O61acTh ONpeeIeHUsI 1 MHOKECTBO 3HAUYEHUN (PYyHKUHUU.
Crioco6bl 3a1aHus QyHKITHA.

I'padux dbyukuun. Urenune cBoicTB GyHKmu 1o e€ rpaduky. [Ipumepsr
rpaguKoB GYHKIIMA, OTPAXKAIOIINUX PEaTbHBIE MPOIECCHI.

OyHKIMY, ONKCHIBAIOIIME MPSIMYHO M OOpaTHYH MPOIMOPLHOHAIBHBIE

3aBHCUMOCTH, MX rpaduku. OyHKmu y = x2,y = x>,y = VX ¥ =L Ipaguueckoe
X

peuienue ypasHeHuil u Cucmem ypagHeHul.

9 KIIACC

Yucna u eviuucinenusn

JlecTBUTEIbHBIE YHCJIA

PanmionanwHbIe YWCHA, UPPAYUOHANBHBIE YUCIA, KOHEUHble U OeCKOHeuHble
oecsaimuunbvie Opoou. Muoocecmeo OeticmeumenbHulX Yucel; OetlcmeumeibHvle YUcid
Kak beckoneunvle oecamuynvlie Opoou. B3aumno 00OHO3HAUHOEe COOMBEMCMBUE MENCOY
MHOHACECMBOM OCUCMBUMENbHBIX YUCEN U KOOPOUHAMHOU NPIAMOLL.

CpasHnenue  OelicmeumenbHbIX  Yucel, apugmemuyeckue OeuUcmeusi ¢
oelicmeumenbHbIMU YUCIAMU.

N3mepenusi, npulIMKeHNS], OLEHKH
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Pa3mepbl OOBEKTOB OKpY’)KAIOIIET0 MHUpPA, JIATEIBHOCTh TMPOLECCOB B
OKPY’KAOIIEM MHUPE.

[TpuOnmxE€HHOE 3HAUEHHE BEIMYMHBI, TOUHOCTH MpUOIMKeHus. OKpyrieHue
yucen. [Ipukuaka u oneHka pe3yJbTaTOB BbIYUCICHUM.

Ypasenenua u nepasencmea

YpaBHeHUs ¢ OJHOU MEPEeMEHHOM

JluneriHoe ypaBHEeHUE. PellieHrue ypaBHEHUM, CBOASAIINXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHMM, CBOIAIIMXCA K KBAaJAPATHBIM.
bukBanpatHoe ypaBHEHUE. [Ipumepwvl peuienus ypagHeHUul mpemvei U 4emeeEpmoll
cmeneneu pasnodceHuem Ha MHONCUMeU.

Pemenue npoOHO-palinOHAIbHBIX YPaBHEHUH.

Pelienne TeKCTOBBIX 3a7a4 anreOpandyecKuM METOIOM.

Cucremsbl ypaBHeHHH

VYpaBHeHHE ¢ JByMsI MepeMEHHbIMH U ero rpaduk. Pemenue cucrem IByX
JIMHEWHBIX YPAaBHEHUM C IBYMs IEpeMEHHBbIMU. PernieHue cucreM AByX ypaBHEHMH,
OJIHO W3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpoil cremeHu. [ 'paduueckas
WHTEPIIPETaLHs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 anreOpanyeckuM CriocoooM.

HepaBencTBa

HucoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHEWHBIX HEPABEHCTB C OJHOM INEpPEMEHHOM. PemieHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOW mepemMeHHoW. KBaagpaTHble HepaBeHCTBaA.
['padmyeckas uHTEepHpeTanusi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

Dynkyuu

KBagparnunas ¢ynkuus, e€ rpaguk u cBoiictsa. Ilapabona, KoopauHATHI
BEPIINHBI TapabOoIIbl, 0Ch CAMMETPHH Mapa0OJIbI.

I'padpukn GyHKIIMIA: v = kx, y = kx + b, y= X,
Yy =YXy = 11X CBOICTBA.

Hucnoewvie nocnedosamenvnocmu

OmnpenesieHue U cocoObI 3aJaHUS YUCIOBBIX MOCTEA0BATEIbHOCTEN

[loHATHE 4YMCIIOBOM MOCIEIOBATENBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTH
peKkyppeHTHON (popMyoi u popmysioi n-ro wieHa.

ApudmeTuyeckas ¥ reoMeTpuyecKasi Nporpeccum

Apudmernueckas M reomeTpuueckas mporpeccud. PopMynbl n-TO UJIeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBI IIEPBBIX # YJICHOB.

Uzobpadicenue unenos apugmemuueckou u 2eoMempuiecKol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHelHblti U 9KCNOHEHYUAIbHbI POCH.
Cnooicnvie npoyenmui.
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I[TPUMEPHA PABOYA ITPOIPAMMA YUYEBHOI'O KYPCA «I'EOMETPHUS».
7-9 KIIACCBI

Henn n3yyeHusi yaeOHOro Kypca

O61mue uenu uzydenus yueoHoro kypca «l'eomerpusi» npeacrasiensl B [IOOI1
O0OO0O. Onu 3akiIOYalTCA, MNPEXIAE BCEro B TOM, UYTO Ha YpOKax TIE€OMETPHUH
oOy4Jaronuiicss y4uTCsl TPOBOJAUTH  JIOKA3aTeNIbHbIE PACCYKJEHUS, CTPOUTH
JIOTUYECKNE YMO3AKIIOYEHUSA, JOKa3blBaTh HCTUHHBIE YTBEPKICHHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, MTPOBOAUTH PACCYKACHUS «OT NPOTHUBHOTO», OTJIMYATH
CBOMCTBa OT MNpPHU3HAKOB, (PopMyIupoBaTh OOpaTHbIe yTBEepXkAeHUSA. B 00yueHuun
YMEHUIO pacCyXJaTb COCTOUT BaXKHOE BOCIUTATEIbHOE 3HAYEHUE W3YUYECHUS
re€OMETPUH, IPUCYIIIEE HMEHHO OTEYECTBEHHOM MAaTEMATHYECKOW IKOJIE.

Bropoil 1enpr0 HM3ydeHHs] TE€OMETPHM SIBISIETCS HMCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA MPU PEUICHUH KaK MaTEMaTHYEeCKUX, TaK MU TMPAKTUYECKUX 3ajad,
BCTPEYAIOLIUXCS B PEAJIbHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsi, BBIUUCIUTEIbHAS
JUHUS B M3YYEHUM TE€OMETpUM B MIKoJe. JUIA 3TOro y4UTENI0 PEKOMEHAYETCS
nmoa0UpaTh 3aJayd MPAKTHUYECKOTO XapakTepa IJisi pacCcMaTpUBAEMBIX TEM, YYUTh
0o0y4Jaronmxcsi CTpOUTh MaTEMAaTUYECKHE MOJIEIN PEAIbHBIX JKU3HEHHBIX CUTYyaluH,
MIPOBOJIUTh BBIYMCICHHUS M OLEHUBATHh aJ€KBAaTHOCTh IIOJYYEHHOTO pe3yJibTara.
KpaiiHe BaxXHO TOMUYEPKUBATH CBSI3U TE€OMETPUU C JPYTUMH TPEIMETaMH,
MOTHUBUPOBATh HCIOJIb30BaTh OMNPEIEICHUS] T€OMETPUUYECKUX (UTYyp W TOHSTHUH,
JEMOHCTPUPOBATH IPUMEHEHUE TIOJYYEHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTH CBSI3U
HauOoJiee SIpKo BUAHBI B TeMax «BekTtops», « TpUroHoMeTpruiecKue COOTHOUIEHUS»,
«Meton koopauHaT» U «Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CormacHo ywyeOHOMY TutaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«I"'eoMeTpus», KOTOPBIM BKIIOYAET CIECAYIOIIME OCHOBHBIE PA3Jeibl COJEPHKAHUS:
«I"eomeTrpuueckue GUrypsl 1 ux cBoicTBay, «/3MepeHne reoMmeTpuIeCKuX BEIUUNHY,
a Takxke «JlekapToBbl -KOOpPJAMHATBI Ha IUIOCKOCTH», «BeKTopb», «lBHKEeHUA
mockoctu» U «IIpeoOpazoBanus mog00us.

VYyeOHbIN TUIaH TpeaycMaTpUBAET U3yUYEeHHE T€OMETpUU Ha 0a30BOM YPOBHE,
UCXOJIs U3 HE MeHee 68 yueOHbIX YacOB B y4eOHOM T'OJTy, BCEr0 3a TPH rojia 00ydeHus
— He meHee 204 yacos.

Conepxanue yde0HOro Kypca (1mo rogam o0y4eHmusi)

7 KIIACC

Hauanpnbsle nonATus reomerpun. Touka, npsMas, OTpe30K, Jdyd. Yroia. Bunasl
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yriaoB. BeprukanbHble H  CcMexHbBIE YIuIbl. buccexkrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [lapayensHoCTh U NEPIEHANKYISPHOCTD IPSMBIX.

Cummempuunvie guzypuol. Ocnosnvie céoticmsa ocesot cummempuu’. [lpumepsl
CUMMETPHUH B OKPYKAIOILEM MUPE.

OcHosHble NOCMPOoeHUs ¢ NOMOWBIO YUPKYIA U TUHEUKU.

Tpeyronbauk. Beicota, Menuana, buccekrpuca, ux cBoiictBa. PaBHoOepeHHBIIH
Y PaBHOCTOPOHHUM TPEYTOJIbHUKU. HEpaBEeHCTBO TpeyroIbHUKA.

CBoiicTBa U NMPU3HAKHU PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoliCcTBa M NPU3HAKU MAPAJUIEIBHBIX NpAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
Bneninue yriel TpeyroyibHUKA.

[IpssmMoyronbHblld  TpeyroibHUK. CBONCTBO MEAUaHbl MNPSIMOYTOJBHOTO
TPEYTOJIbHUKA, NPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBaA NMPSAMOYTOIBHBIX
TPEyroJbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJbHUK C yriioM B 30°.

HepaBeHcTBa B TEOMETPUU: HEPABEHCMEO MPey2olbHUKA, HEPABEHCTBO O JJINHE
JOMaHOHM, TeopemMa O OousblieM yriae U OOJbIIEN CTOPOHE TPEYrOJbHUKA.
IlepnieHaAUKYISIp U HAKIIOHHAS.

l'eomempuueckoe mecmo mouex. buccekTpuca yria W CEpeIMHHBIN
MIEPIICHIUKYJIAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUYEK.

OKpy>KHOCTb U KpYT, XOpJa U IUAMETP, UX CBOICTBA. B3anMHOE pacronoxeHue
OKpPYXHOCTH u npsimoil. KacarenpHas u cekymas K OKpPYKHOCTH. OKpPYX HOCTb,
BIIMCaHHAas B yroJl. BnucanHas u onvcaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerwipéxyronbHuky. [lapamnenorpaMm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
cllydad TMapajuieJorpaMMoB (MIPSIMOYTOJBHHUK, POMO, KBaapaT), MX MPU3HAKH H
coiictBa. Tpameuus, paBHOOOKasg Tpamenusi, €€ CBOWNCTBA M  IPU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Memoo yosoenus meouanwl. llenmpanvras cummempusi.

Teopema @aneca u meopema o nponopyuoHaibHvlx ompesxkax. CpelHue JTMHUH
TPEYTOJbHUKA U Tpaneuuu. [lenmp macc mpey2onbHuxa.

Ilooobue mpeyeonvHuxos, Koag@uyuenm noooodus. Ilpuznaxu noooous
mpey2oabHuxos. llpuMeHeHune nogo0ust pu peleHrny MPaKTUYECKUX 3a/1a4.

CpoiicTBa 1Momaaeit reomerpudeckux duryp. Dopmysnasl s IUIOHIATN
TpPEYroJibHUKa, Napajenorpamma, pomba u Tpanenud. OTHOILIEHUE TIoMaaeH
noA00HBIX (uUryp.

Brruncnienre miomanei TpeyroJbHUKOB U MHOTOYTOJBHHUKOB Ha KIIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu permenun
MIPaKTUYECKUX 3a]a4.

Cunyc, KOCUHYC, TaHT'€HC OCTpPOr0O yIJIa MHPSMOYTOJBHOTO TPEYTOJIbHUKA.

3 31eck u manee KypcuBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOJNTCS B 03HAKOMHUTENLHOM IuTane. Ilemaror
CaMOCTOSATENIFHO OTIpeNieNIieT 00beM H3yJaeMoro MaTeprana.
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OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. TpUrOHOMETpUUECKUE (PYHKIIUU YTIIOB
B 30°, 45° u 60°.

Brnucansble M IEHTPAJIBHBIE YTIIBI, YTOJ MEXAY KACATEIBbHOU U XOPAOU. YTJIbI
MEXIy XOpAaMu M CEKyUMMHU. BriMcaHHblE M ONMCAaHHBIE YETBIPEXYTOJIBHUKHU.
B3aumnoe pacnonoxxenue AByx OKpyxkHocted. Kacanuwe oxpyxHocTedt. OOmiue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0° 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYIIbI TPUBEACHUS.

Pewenne TpeyroapHukoB. TeopeMa KOCMHYCOB U T€OpeMa CUHYCOB. Pemenue
MIPAKTUYECKHX 3a]1a4 C UCII0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeobpazosanue noooodus. [looobue coomeemcmeaennvix 21eMeHMO8.

Teopema o npoussedeHuy OMpe3Ko8 Xopo, meopemul 0 NPOU3BEOCHUU OMPE3KO8
ceKywux, meopema o Keaopame KacameibHOlI.

Bektop, gnuHa  (MOIyNb) — BEKTOpa,  COHANpaBIEHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HaIlpPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OINEpallMd HaJ BeKTopaMH. Pa3nokeHne BekTOopa IO  JBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunHatel BekTtopa. CkajasipHOE NIPOU3BEIEHUE
BEKTOPOB, IPUMEHEHHUE [JIs1 HAXOKICHHSI IJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH. YpasHenus npsamoil 1 OKPYKHOCTU B
KOOpJIMHATaxX, IEpEeceYeHUE OKPYKHOCTEH M NpsAMBIX. MeETon KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [JIMHA OKPY>KHOCTH. ['pagycHas u pagraHHas
Mepa yria, BBIYMCIEHNE IIMH OyT OKpy>kHOcTel. [lmomanp kpyra, cekropa, CErMeHTa.

Jeudsicenus naockocmu u GHympeHHue cummempuu gueyp (21emeHmapHbvle
npeocmaenenus). llapannenvroiii nepenoc. Ilosopom.
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I[TPUMEPHA PABOYAS ITIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» 7-9 KIIACCBI

Heau n3yyeHusi yuedOHOro Kypca

B coBpemeHHOM IU(PPOBOM MUPE BEPOSTHOCTh U CTATUCTUKA IPUOOPETAIOT BCE
OO0JIBIIYI0 3HAUMMOCTb, KaK C TOUKU 3PEHUS MPAKTUUECKUX MPUIOKEHHUH, TaK U UX
ponu B oOpa3zoBaHuu. Kaxkplii 4eI0BEeK MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE
UMEIOLIUXCA Y HETO TaHHBIX. A JIsi 000CHOBAHHOTO MPUHATHS PELICHUS B YCIOBUSX
HeJOoCTaTKa WiIM H30bITKa WHPOPMAlMU HEOOXOAMMO B TOM YHCIE XOPOIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUUECKOE MbIIIIeHHE. IMEHHO mo3ToMy
OCTPO BCTaja HEOOXOMUMOCTh CHOPMHUPOBATH Yy OOYYAIOMIMXCS, B TOM YHUCIE
obyuatomuxcst ¢ 3I1P, dbyHKIIMOHAIBHYIO TPAMOTHOCTbH, BKJIIOYAIONIYI0 B ce0s B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIAIOLIEH YMEHUE BOCIPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh MH(MOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX (PopMax, NOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTMX pEabHbIX IMPOLIECCOB U 3aBUCHUMOCTEH,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIUMIIAMU cOOpa, aHallM3a U MPEACTABICHUS TaHHBIX U3 Pa3IMYHBIX chep KU3HU
o0111ecTBa ¥ TOCyAapcTBa MPUOOIIACT O0YyUAIOITUXCS K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpammsl yueOHOro Kypca «BeposSTHOCTP M cTaTUCTHKa»
OCHOBHOM IIIKOJIbI BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOINYECKHUE JINHHUHN:
«[IpencraBieHne NaHHBIX U ONHUCAaTEIbHAs CTATUCTUKAY; « BeposTHOCTEY; « DIeMEHTHI
KOMOWHATOpUKNY; «BBegeHue B Teoputo rpadosy.

Copepxanue nuHun «lIpeacraBieHne NaHHBIX M OMMCATENbHAs CTaTUCTHKA»
CIIy’KUT OCHOBOH JJ1s1 OPMUPOBAHUSI HABBIKOB PA0OTHI C HHPOPMAILIUEH: OT YTCHUS U
WHTEpOpEeTalul HHPOPMALIMK, TMPEACTABICHHOM B TaOIMIaX, Ha AUarpaMMax u
rpagukax a0 cOopa, MNPEACTaBICHUS M aHaIW3a [aHHBIX C HCIIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CpeAHUX U pacceuBaHusd. PaboTas ¢ JaHHBIMH,
oOyuatrouguecst ¢ 3[IP yyaTrcsi cuUMTBIBaTH 1 MHTEPHPETUPOBATH JAHHBIEC, BBIIBUIaTh,
apryMEHTHPOBATh W KPUTHUKOBATh TMPOCTEUINNE THUIOTE3bl, PA3MBIIUIATh HaJ
¢dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OIICHHBATh WX BIWSHHE Ha
paccMaTpuBaeMbl€ BETUYHUHBI U TIPOLIECCHI.

NuTyuTUBHOE NpEeNCTaBICHUE O CIy4yalHOW W3MEHUYMBOCTH, HMCCIIEIOBaHUE
3aKOHOMEPHOCTEHN U TEHJEHIUN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JJIS1 U3YUYEHUS
Teopun BeposTHocTed. bomnbioe 3nadenue st odydaromuxces ¢ 3[1P 3nech umeror
NPAaKTHYECKUE 3aJaHMs, B YACTHOCTH OTMBITHI C KJIACCHYECKUMHU BEPOSTHOCTHBIMU
MOJICIISIMH.

[loHsiTHE BEPOATHOCTH BBOJUTCA Kak Mepa MPaBAOINOA00US CIy4alHOIO
coObrtus. [lpu m3yuenun kypca odyuarontuecs ¢ 3[IP 3HakomsTCS ¢ mpocTeHImMMu
METO/JaMH  BBIYMCIICHUS BEPOATHOCTEH B  CIy4allHBIX OSKCIEpPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU  HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOLIMMU  CTaBUTh U pemiath Oosee ClIoXHbIE 3aaadud. B Kypc BXonsT
HayalbHbIE MPEJCTABICHUS O CIy4YalWHBIX BEJIMYMHAX M HUX  YHUCJIOBBIX
XapaKTEePUCTUKAX.
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Taxxe B paMKax 3TOro Kypca OCymECTBIIACTCA 3HAKOMCTBO 06yqa}01111/1xc;{ C
3I1P C MHOKCCTBaMH )41 OCHOBHBIMH orncpanusaMu Hang MHOKCCTBaMH,
pacCMaTpuBarOTCd NOPUMEPbI IIPUMCHCHUA JJII PCHICHMA  3add4, a TaKXkCe
HUCIIOJIb30BaAHUA B IPYTHX MATCMATUYICCKUX KypCax U y‘-Ie6HBIX npeamMceTax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

B 7-9 xmaccax usydaercs Kypc «BepoATHOCTh M CTAaTUCTHKa», B KOTOPBIN
BxoasaT pazaensl: «lIpencraBieHne MaHHBIX M OMNHUCATENIbHAsT CTaTUCTUKAY,
«BeposaTHOCThY; «DneMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadosy.

Ha wusyuenune manHoro xypca oTBOAMT | y4eOHBIN Yac B HEACNIO B TCUCHHUE
KaXkoro roja odydenus, scero 102 yueOHbIX yaca.

Coaep:xanue yue0HOro Kypca (1mo rogam o0y4ueHust)

7 KIIACC

[IpencraBneHue naHHBIX B BUAC TAONHI], TUarpamm, rpadukoB. 3amoTHEHUE
Ta0JIHII, YTEHNE U TIOCTPOCHUE TUarpamMMm (CTOIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX).
Urenne rpaduKoB peajdbHBIX IMporeccoB. M3BiaedueHne nHbopMauu U3 Auarpamm u
Ta0JINII, UCTIONH30BAHNE U MHTEPIPETAINS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeaHee apudMeTHdYecKoe, MeauaHa, pa3max,
HauOoJplllee W HaWMEHbIee 3HA4YCeHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalhHOM U3MEHUYUBOCTH.

Cryuaiinelii skcnepumenm (onvlm) u ciaydatinoe codowvimue. Beposmuocms u
yacmoma. Ponb manoseposimuvix u npaxmuiecku 00CmMo8epHuIX COObIMULL 8 NPUPOOe
u 6 obwecmee. Monema u u2panbHas KOCMb 6 MeopuU 6eposmHocme’,

I'pagh, eepwuna, peopo. Cmenenv eepwiunvi. Hucno pédep u cymmapuas
cmenenb eepuiuH. [lpeocmasnenue o ceaznocmu epagha. Llenu u yuxnwl. I[lymu 6
epaghax. O6x00 epaga (3inepos nyms). I[Ipedcmasnenue 06 OpueHMuUpoOBaAHHOM
epage. Pewenue 3a0au ¢ nomowvio epagos.

8 KUIIACC

[IpencraBieHue TaHHBIX B BUJIE TaOJUII, AUArpamMM, TpauKoB.

MHOXeCTBO, D2JIEMEHT MHOXECTBA, IOJMHOXeCTBO. Ormepauuu  Haj
MHOKECTBaMU: OOBEAUHEHUE, TepecedeHue, gomnoaHeHue. CBOICTBA onepanuii Hajl
MHO>KECTBAMH: MePEMECTUTEIBHOE, coueTaTeabHoe, pacrpeeauTeabHOE,
BKJItOUeHMs. Micnonb3oBanue rpaduuecKkoro npeicTaBICHUs MHOXKECTB JIJIsl OTTMCAHUS
peabHBIX MPOIIECCOB U SBJICHUMN, TIPU PEIICHUU 3a/1a4.

Usmepenue pacceusanus oanHwvix. J{ucnepcus u cmanoapmuoe OMKIOHEHUE

4 31ech 1 nanee KypCHBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOIAUTCS B 03HAKOMHUTEIBHOM IuTane. Ilemaror
CaMOCTOSATENIFHO OTIpeNieNIeT 00beM H3yIaeMoro MaTepHaa.
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YuUCI08bIX HAOOPOS. [uazpamma pacceusanus.

DneMeHTapHbIe COOBITHS  CllydalHOTO ombiTa. CrydailHbie  COOBITHS.
BepositHocT coObiTHi. OTBITEI ¢ PABHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMHU.
Crnyyaitabiii BBIOOp. CBSI3b MEXKIY MAJIOBEPOATHBIMH U MPAKTUIECKH JOCTOBEPHBIMH
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCMb NYMU, CYUWECBO8aHUe BUCAYEll
BEPUIUHDBL, CB53b MEJHCOY UYUCTIOM GepuUH U duciom pébep. [Ipasuno ymuoiceHus.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononoxcuvie codovimus. [uacpamma Dunepa. ObveduneHue u
nepeceuenue  coovimuti. Hecoemecmuvie  cobvimus.  Dopmyna  ClOHCEHUs.
gepossimHocmeu. Ycnosnaa eepoamuocmo. Ilpasuno ymnoowcenus. Hezasucumoie
cobvimus. Ilpeocmasnenue sxcnepumenma 6 6ude oOepesa. Pewenue 3aoau ma
HAX0JCOeHUe BepOosAmHOCmell C NOMOWbIO 0epea CIYHAlHO020 IKCnepumMeHma,
ouazpamm Diinepa.

9 KIIACC

[IpeacraBienue JaHHBIX B BUE TaOIMIL, JUArpaMm, rpaduKoB, MHTEPIPETALIHS
JTaHHBIX. YTEeHUE U TOCTpOeHUE Tabull, AUarpaMm, rpauKoB MO peaTbHbIM TaHHBIM.

[lepecranoBku u Qaxropuan. CoueTaHuss ¥ YUCIO COUYETaHUU. TpeyeonbHuK
Ilackans. Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM KOMOWHATOPUKH.

l'eomempuueckas eeposmuocmo. Cnyuaiinsiii 66100p mMoOYKU U3 ueypsvl Ha
NJIOCKOCMU, U3 OMPe3Ka U U3z 0y2u OKPYHCHOCMU.

HcnwiTanue. Ycenex u Heyaada. Cepust ucnbITaHUW 40 nepBoro ycrnexa. Cepust
ucneiTanuii bepuymiu. BepostHOCTH cOOBITHII B cepuu UCTIbITaHUN bepHyiu.

CnyuvaiiHasg BeJIWYMHA W PACHPEACTICHHE BEpPOSITHOCTEW. MaremaTtuueckoe
oxuaanue u gucrepcens. [Ipumepsl MaTeMaTU4ecKoro 0KUAaHUs KaK TEOPETUIECKOTO
CpPEOHEro 3HAYEHHUsI BEJTMYUHbL. MaTEMAaTHYECKOE OKUIAHUE U JUCTIEPCUS CITyYaUHOU
BEJINYMHBI «YUCIJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym».

[Tonsatue o 3akoHe OoybIIMX 4Hcel. M3MepeHne BEepOSTHOCTEH C MOMOIIBIO
yacToT. Poib 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOIIECTBE.

IIpumepHbIe KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHAJIbI

[IpoBeneHNE OLEHKM JOCTHKEHUW IUIAHUPYEMBIX pE3YJIbTATOB OCBOEHUS
y4eOHOro mpeaMeTa MPOBOIUTCS B (POpME TEKYIIETO U PyOSKHOTO KOHTPOJIS B BUJIE:
KOHTPOJIbHBIE pabOThI, CaMOCTOSATEIbHbIE pPaOOTHI, 3a4eThl, MaTeMaTUYECKUE
JIUKTAHTBI, MpaKTUYeCKre paboThl, MUCHBMEHHBIH OTBET MO WHAUBUIYAIbHBIM
KapTOYKaM-3aJJaHUSIM, TECTUPOBAHUE.

s oOyuaromuxcs ¢ 3[1P Bo3aMoxkHO u3MeHeHue GopMyJIUpPOBKHU 3aJIaHUI Ha
«TOLIATOBYIOY, AN TAIMIO IIPeIJiaraeMoro 00y4aromeMycsi TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOI'0) Marepuaia: HCIOJIb30BAHUE YCTHBIX M IUCbMEHHBIX HHCTPYKLHUU,
YIOPOIICHUE JITTMHHBIX CJIIOKHBIX (POPMYITUPOBOK MHCTPYKIIUI, pelIeHHE C OTIOPON Ha
aJIrOpUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DOPMALIHH.
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MaremaTunka
5 kuaace

Kontponsnas padora Ne 1. Tema. HaTypanbHbie unca.

Kontponbhas padbora Ne 2. Tema. JleiicTBus ¢ HATypalbHBIMU YUCIaAMHU.

KontponrsHas padorta Ne 3. Tema. Mcniosib3oBaHn€e CBONCTB JICUCTBUM MPHU
BBIYMCIICHUSX.

Kontponbnas padora Ne 4. Tema. YTIibl 1 MHOTOYTOJIbHUKH.

KonTponbnas padorta Ne 5. Tema. [lenuMocTs yucenn.

Kontponbnas padora Ne 6. Tema. OObIKHOBEHHBIE TPOOH.

Kontponbnas padora Ne 7. Tema. CrioskeHre 1 BeIYUTaHUE APOOECH.

Kontponbnas pabora Ne 8. Tema. YMHOKEHUE U fiejeHUE TPOOESH.

Kontpoawsnas padora Ne 9. Tema. Jlecatuunbie npodu. CpaBHEHHE ASCATHIHBIX
TpoOei.

KonTtponrhas padota Nel0. JleficTBus ¢ AECATUUHBIMU JPOOSIMHU.

Kontpoinbnas padora Ne 11. Tema. UToroBast KoHTpoJibHas padboTa.
6 kiacc

Kontponbnas pabora Nel. Tema. [lenumocTh HaTypaJIbHBIX YUCE.

Kontponbnas padora Ne2. Tema. O0bIkHOBEHHas! 1poOb. OCHOBHOE CBOMCTBO
JpoOu.

Kontponbnas padora Ne3. Tema. OtHomenue. [Iponoprusi.

Kontponbnas pabora Ned4. Tema. I[IporieHT.

Kontponbnas padora Ne5. Tema. YetbipexyroiabHuk. @opmyssl mepuMerpa u
IJIOIIA/IA PSIMOYTOJIbHUKA.

Kontponbnas padora Ne6. Tema. IlonoxxkurenbHble U OTpULATENbHBIE YHCIIA.
CpaBHEHUE MTOJOKUTEIIBHBIX U OTPULIATEIBHBIX YUCET.

Kontpoarnas padora Ne7. Tema. CrokeHrEe W BEIYUTAHUE TTOJOKUTEIIBHBIX U
OTPULIATENLHBIX YUCEN.

Kontponrhast pabotra Ne8. Tema. YMHOXEHHUE U JICJICHUE TOJIOKUTEIIBHBIX U
OTPULIATEIbHBIX YUCEIL.

Kontponbnast pabora Ne9. Tema. I[IpsmoyronbpHasi cuctemMa KOOpPIUHAT.
JnarpamMmel.

Kontposnbnas padora Nel0. Tema. IToroBast KOHTpoJibHAs paboTa.

Auredpa
7 KJjacc
Kontponbnas pabora Nel. Tema. Apudmernueckue AeHCTBUS €
palMOHAJIBHBIMU YHCIIAMH.
Kontponbnas padota Ne2. Tema. CTeneHb ¢ HaTypaJIbHbIM ITOKa3aTeleM.
Kontpomnbsnas padota Ne3. Tema. BykBeHHbIE BBIpa)KCHHUSI.
Kontponbsnas pabora Ned. Tema. MHOTOUJICHBI.
KontposnbHas padota NeS5. Tema. @opMyIibl COKpPAIIEHHOTO YMHOXKEHHUS.
KontpomnbHas pabota Ne6. Tema. JInHeitHOe ypaBHEHUE C OJTHOU MTEPEMEHHOM.
Kontponsnas padota Ne7. Tema. CucteMbl JIMHEHHBIX YpaBHEHUH.
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Kontponsnas padora Ne 8. Tema. Koopnunats! u rpaduku.
Kontponwshas padota Ne 9. Tema. [Tonsitue pyukuuu. Jluneitnas hpyHKIus.
KonTponbnas padora Nel10. Tema. Torosast KoHTpoJbHas paboTa.
8 kirace
Kontponbnas padora Nel. Tema. KBagpatubiii kopeHs. Apudmernyeckuit
KBaJpaTHBIM KOPEHb.
Kontponphast pabGora Ne2. Tema. CreneHb ¢ IIEJbIM TOKa3aTeleM.
CraHaapTHBIA BU]T YHCIIA.
Kontponbnast pabora Ne3. Tema. AnreOpamueckass npods. CokparieHue
Ipooeit.
KonTponbhas padora Ne4. Tema. [leiicTBus ¢ anreOpanuecKuMu APOOSIMH.
KonTponbnas padorta Ne5. Tema. KBagpaTHbie ypaBHEHUS.
KontponrsHas pabora Ne6. Tema. YpaBHeHHs, CBOASIIUMECS K KBaJAPATHBIM.
TexkcroBble 3aa4n, CBOISAIIMECS K KBAAPATHBIM.
KonTponbhas padota Ne7. Tema. CucreMsl ypaBHEHUH.
KonTponbnas padorta Ne§. Tema. UncoBsle HEepaBeHCTBA U UX CBOMCTBA.
KonTtponrsHas padota Ne9. Tema. CrucTemMbl HEpaBEHCTB C OJTHON TEPEMEHHOM.
Kontponbnas padora Ne 10. Tema. @uKiuu. yuciaoBbie QyHKIIHH.
KonTponbnas padota Nel 1. Tema. torosas koHTposibHast paboTa.
9 ki1acc
Kontpoinbnas padota Nel. Tema. Uncna u BEIYUCIICHHUS.
Kontponbnas padora Ne2. Tema. YpaBHEeHUs ¢ OTHON TEPEMEHHOM.
KonTtponrsnas padota Ne3. Tema. J[poOHO-paliioHaIbHBIE YPaBHEHHUS.
Kontponbshas padora Ned. Tema. CucteMbl ypaBHEHUH € ABYMsI IEPEMEHHBIMHU.
KonTponsHas padora Ne5. Tema. JIunelinbie HepaBeHCTBA C OAHOW IEPEMEHHOM.
Kontposnbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponsnas pa6ota Ne 7. Tema. KBagpaTtuunas pyHKIMs U €€ CBONCTBA.
Kontponbshas pabora Ne 8. Tema. Apudmernueckast mporpeccus.
Kontponbshas pabora Ne 9. 'eomerpuueckas mporpeccusi.
Kontponbnas pa6ora Nel0. Tema. UToroBast koHTposibHas paboTa.

I'eomeTpus
7 Kaacc

Kontponsnas pab6ora Nel. Tema. OcHOBHBIE TI€OMETPHUUYECKHE CBOMCTBA

npocTelmux Quryp.
Kontponbnas padorta Ne2. Tema. CMeXHbBIE U BEpTUKAIbHBIE YTIIbI.
Kontponbnas padota Ne3. Tema. [IpuzHaku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbnas padota Ned. Tema. PaBHOOEIpeHHBIN TPEYTOJIbHUK.
KontponbsHas padota Ne5. Tema. [lapannensHbie npsMebie.
Kontponbnas padorta Ne6. Tema. Cymma yrioB TpeyrojbHUKA.
Kontponbshas pabora Ne 7. Tema. OKpyXHOCTb U KPYT.
KonTponbHas padota Ne6. Tema. Torosast KoHTposbHas padoTa.

8 ki1acce
Kontponbnas padota Nel. Tema. UeTblpeXyronbHUKH.
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KontponbsHas padorta Ne2. Tema. Cpeansis TuHuUsS TpeyroiabHuka. CpenHsis
JIMHUA TPaICLyHu.
Kontponbshas padota Ne3. Tema. [Tnomans TpeyroasHuKa, mapamieaorpaMmma.
Kontponbshas paborta Ned. Tema. [Inomans mogo0HbIX duryp.
Kontponbshas padota Ne5. Tema. Teopema ITucdaropa.
Kontponbnas padota Ne6. Tema. YIiibl B OKpY>KHOCTH.
Kontponshas padota No7. Tema. UToroBast KOHTpoJibHAsI paboTa
9 k1ace
Kontponbshas pabora Nel. Tema. Pemienue TpeyroibHUKOB.
Kontpomnrnas padota Ne2. Tema. [Tnomanu TpeyroibHUKa, YETHIPEXYTOJIBHUKA.
Kontponbsnas pabota Ne3. Tema. Bektopsl.
Kontponbhas padora Ned. Tema. JlekapTOBbl KOOPJIMHATHI HA TNIOCKOCTH.
KontponbsHas padota Ne5. Tema. [IpaBuiibHble MHOTOYTOJIbHUKHU.
Kontponsnas padota Ne6. Tema. [Lnomaas kpyra v €ro 4yacTte.
Kontponbnas pabora Ne7. Tema. UToroBast kKoHTposibHas pabora.

BeposiTHOCTH U CTATHCTUKA
7 kaace

Kontponbnas pabora Nel. Tema. [IpeacraBienne naHHbBIX.
KonTponbnas padora Ne2. Tema. OnucarenbHasi CTATUCTHKA.
Kontpomnbnas padota Ne 3. Tema. CinydaitHasi U3MEHYHUBOCTb.
Kontponrnas padota Ne 4. Tema. BepodaTHOCTh M 4acTOTa CIy4ailHOTO

COOBITHS.

8 kiacc
Kontponbshas pabora Ne 1. Tema. MuoxxecTBa.
KontponbHas pabota Ne2. Tema. BepossTHOCTb ci1ydaitHOTO COOBITHSI.
Kontponbnas padota Ne 3. Tema. Ciyuaiinbie cOOBITHSL.

9 kiacc
Kontponbhas padorta Ne 1. Tema. DneMeHThl KOMOMHATOPHKHU.
KontpomnbsHas padota Ne 2. Tema. UcnibiTanus.
Kontponbnas padota Ne 3. Tema. CityuaiiHast BeTu4HHa.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHIS YYEGHOI'O ITPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJ/IBTATDI:

MOTHBaIMA K OOYYEHHI0O MAaTeMAaTHUKE W LieJICHANPaBICHHOW MO3HaBAaTEeIbHON
NEATEIIbHOCTH;

MOBBIIIIEHUE YPOBHS CBOEH  KOMIIETEHTHOCTHM 4Y€pe3  MPAKTUYECKYIO
NEATEIIbHOCTh, TPEOYIONIYI0 MATEMATUUECKUX 3HAHUW, B TOM YHUCJIE YMEHUE YUUTHCS
y APYTHUX JIFOAEH;

CIIOCOOHOCTH OCO3HABaTh CTPECCOBYIO CUTYAIHIO, OBITh TOTOBBIM JCHCTBOBATH
B OTCYTCTBHE rapaHTHil ycriexa;

criocoOHocTh oOywaromuxcst ¢ 3[IP k oco3HaHuio cBoux JAePUIIUTOB U
MPOSIBJICHUE CTPEMJICHUS K UX TIPEOJA0JICHHUIO;

CITIOCOOHOCTH K CAMOPA3BUTHIO, YMEHHUE CTAaBUTh IOCTHXKUMBIC LIEJIH;

YyMEHUE pa3inyarh Y4EOHBIE CHUTYyallMd, B KOTOPBIX MOHO JE€HCTBOBATH
CaMOCTOSITEJIbHO, M CHUTYallud, TJe CJEAYyeT BOCIOJb30BaThCA CIPABOYHOMN
uH(pOopMaIuen WM IpyruMu BCIIOMOTATEILHBIMU CPE/ICTBAMH;

CIIOCOOHOCTH MEPEHOCHUTH MOJIYYCHHBIC B X0J1€ 00yUCHHUsI 3HAHHS B aKTYaJIbHYIO
CUTyaluio (pU PEIICHUH JKUTCUCKUX 3a1a4, TPEOYIONUX MaTeMaTHYECKUX 3HAHUN);

CIIOCOOHOCTh OPHUEHTHUPOBATHCS B TPEOOBAHUAX W TpaBUIIaX MPOBEACHUS
MMPOMEKYTOUYHOW U UTOTOBOM aTTECTALINY;
OBJIQJICHUE OCHOBaMU (PUHAHCOBOM IPAMOTHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

Ognadenue ynugepcanbHbIMUu y4eOHbIMU NOZHABAM ETbHBIMU OCUICIEUAMU:

yCTaHaBIMBaTh  IPUYMHHO-CIEACTBEHHbIE CBSI3M B  XOJI€  YCBOEHUS
MaTeMaTUYECKOI0 MaTepuana;

BBISIBJISITh AC(QUIMT JAHHBIX, HEOOXOAUMBIX /ISl PELICHUs TOCTABJIEHHOU
3a]a4y;

C TIOMOIIIBIO YUHUTENS BEIOUPATh CIIOCOO pelIeHUs] MaTeMaTHYeCKON 3a/1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PELICHHUS );

OPUMEHATh M MPeoOpa3oBbIBATh 3HAKM W CHUMBOJBI B XOJ€ pEIICHUs
MaTeMaTUYECKHX 3a]1a4;

yCTaHaBJIMBATh HCKOMOE U JJAHHOE NP PEIIEHNN MaTeMaTUYECKOM 3a/1a4u;

NOHMMATh ¥ UHTEPIPETUPOBATH UHPOPMALIMIO Pa3IMYHbIX BUIOB U (POpM
MpEACTABJICHHUS;

WUTIOCTPUPOBATH PelllaeMble 3a/1a4i TpauuecKUMHU CXEMaAMHU;

3¢ (HEKTUBHO 3alTIOMUHATH U CUCTEMATU3UPOBATH HH(DOPMAIHIO.

NOHMMATh U KCIOJIb30BaTh MaTEMaTHUYECKHUE CPEACTBA HATTISIIHOCTH (rpaduki,
AuarpamMmbl, TaONMLbI, CXeMbl M Jp.) A WUIIOCTpallUHd, HHTEPIpPETaluy,
aprymMeHTaluu.
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Osnaoenue YHUg8epcaibHblMu yueoHbvIMU KOMMYHUKAMUGHbIMU
oelicmeuamu:

OpraHU30BbIBATh Y4EOHOE COTPYAHUYECTBO M COBMECTHYIO NESTEIBHOCTH C
YUYUTENEM U CBEPCTHUKAMU B IIPOLIECCE PELICHUS 3a/1a4;

B3aMMOJIEUCTBOBATh U HAXOJIUTh OOIIME CIIOCOOBI padOThI; paboTaTh B IPyIIIIE:
HaxOJIUTh O0O0Ilee pelIeHue M pa3pemaTbh KOH(IMKTBI HAa OCHOBE COTJIAaCOBAHUS
MO3UITMHN M yuéTa HHTEPECOB; CIyIIaTh NapTHEPA; GOpPMYIUPOBATh, APIYMEHTHPOBATH
1 OTCTauBaTh CBOE MHECHUE;

IPOTHO3UPOBATh BO3HWKHOBEHHE KOH(MIMKTOB MPH HAIMYUU PA3HBIX TOYEK
3peHUs W pa3pemiaTh KOH(JIMKTBI Ha OCHOBE y4€Ta MHTEPECOB W TO3MIIMA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOIO IMO3WLHUI0 WU KOOPAMHUPOBATH €€ C NO3ULUSIMU
napTHEPOB B COTPYIHUUYECTBE TPH BHIPAOOTKE OOIIEro pemieHus B COBMECTHOM
NEATEIbHOCTH;

BBITIOJTHSATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KayeCTBEHHOTO pe3ysbTaTa M
KOOPJIMHUPOBATH CBOM JCUCTBUS C APYTUMU YICHAMHU KOMaH/IbI;

OIICHMBATh Kau€CTBO CBOETO BKJIAJa B OOIITUIN MPOIYKT.

Osnadenue ynueepcaivbHolMu y4eOHbIMU PecYyIAMUGHBIMU OCUCH BUAMU:

CTaBUTh 1I€JIM, BBIOMpATh M CO3/1aBaTh AJTOPUTMBI IS PEIICHUS YYCOHBIX
MaTeMaTUYeCKHUX MPooIem;

IUIAHUPOBATh U OCYLIECTBIISATH JESITEIbHOCTh, HAIPABJICHHYIO Ha PEIICHUE
3a71a4 UCCJIE0BATEIBCKOTO XapaKTepa.

dbopMynupoBaTh W yAEpKMBATh Yy4eOHYIO 3a7ady, COCTaBISATh IUIAH U
MOCJIEAOBATEIILHOCTD JCHCTBUM;

OCYIIECTBJISITh KOHTPOJIb TIO 00pa3ily ¥ BHOCUTh HEOOXOJIUMBIE KOPPEKTHUBHI;

KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT yUeOHONH MaTeMaTHYECKOM
JIESITEIIbHOCTH;

aJIeKBAaTHO OIICHUBATh MPABUILHOCTb UJIM OIITMOOYHOCTD BBIMOJHEHUS Y4eOHOM
3a/1aud, €€ 00OBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€ PEIICHUS;

cAM4aTh CocoO JAEHCTBUS M €r0 Pe3ysbTaT C 3aJaHHBIM 3TaJOHOM C IIEJIbIO
0OHApYKEHHS OTKJIIOHEHUH U OTIMYMM OT 3TAJIOHA.

MPEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUU Y4EOHOM
3a7a4u;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE ObLI JTOCTUTHYT TpeOyeMblid pe3yibTaT
NEeSATEIbHOCTH, OMPENEATh MO3UTUBHBIE M3MEHEHMS U HaIlpaBJieHUs, TpeOyroliue
JagbHeHIIe paboThl;

PETYIMPOBATH CITOCOO BBIPAKCHUS SMOITHH.

IHPEJMETHBIE PE3YJIBTATDBI

PesynbTatel ocBoeHust yuebHoro npeamera «Marematuka (BKiItouas aiareopy,
reOMETPUIO, BEPOSATHOCTh M CTAaTHCTUKY)», PACHpeleiCHHbIE MO ToAaM OOyudeHus,
bopMyIHpYIOTCS 110 NPUHIUITY JOOABIECHHUS HOBBIX PE3YJIbTATOB OT T'OJa K roa1y, yXKe
HAa3BaHHBIC B PEABIAYIINX TOaX IIO3ULIMHN, KaK IIPABUIIO, TOCIOBHO HE IOBTOPSIOTCH,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEJHOTO TroJia IO YMOJYaHUIO BKIIOYAIOT
pe3yNbTaThl MPEAbIAYIIUX JIET).

[IJIAHUPYEMBIE [IPEJMETHBIE PE3YJIbTATbl OCBOEHUS ITPUMEPHOIA
PABOYEIT [IPOT'PAMMBI KYPCA «MATEMATUKA» (IIO TOJIAM
OBYUEHUST)

OcBoenue yyebHoro kypca «MartemaTuka» B 5—6 Kjlaccax OCHOBHOM IIKOJIbI
JOJDKHO 0OecreunBaTh JOCTH)KEHHE CIEAYIOIIHMX NPEIMETHBIX 00pa30BaTEIbHBIX
pE3YNbTATOB:

5 KUIIACC

Yucna u eviuucnenus

OpueHTUPOBATHCSA B MOHATHIX U OTIEPUPOBATH HA 0A30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C HATypaJIbHBIMH YUCIaMH, OOBIKHOBEHHBIMH U IECATHYHBIMU JIPOOSMH.

CpaBHUBATH U YIIOPSIIOYMBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B MPOCTEHIIINX
cllydasix OObIKHOBEHHBIE ApOOU, TECATHUHBIE APOOU.

CoOTHOCUTB TOUKY HA KOOPJAMHATHOM (YUCIOBOM) MPAMOMN C COOTBETCTBYIOIIUM
el YuCJIOM 1 N300pakaTh HATypaibHbIEC YHCIIa TOYKAMU Ha KOOPIMHATHOM (YMCIIOBO )
MPSIMOM.

BoinonHaTh  apudMeTHyecKkue JEWCTBUS C HaTypaldbHBIMM YHCIAMHU, C
OOBIKHOBEHHBIMH JPOOSMHU B IPOCTCHUIIINX CITydasX.

BBITIOTHATE IPOBEPKY, MPHUKUIKY PE3yJIbTaTa BEIYUCIICHHM.

OKpyTJsTh HATypaJbHbBIE YHUCTIA.

Pewenue mexcmoswix 3aoau

Pemate TekcTOBBIE 3amayn apUPMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpraHW30BaHHOTO KOHEYHOTO Tmepedopa BCeX BO3MOXKHBIX BapuUaHTOB (TIpH
HEO0OXOIUMOCTH C HAIMIPABJISIONICH MOMOUIBIO).

Pemarte 3amauu, cojaepxariue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIHMYHUHBIL:
CKOpPOCTb, BpEMs1, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH (TP HEOOXOAUMOCTH C
UCIOJIb30BAHUEM CITPABOYHON WH(MOPMAITIH).

Hcrnonb30BaTh KpaTKuE 3aIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MPU PEUICHUU
3ajad.

[Tonb30BaThCs OCHOBHBIMH €TMHUIIAMH U3MEPEHUS: 1IEHBI, MACCHI;, PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHU CIWHUIIBI BEIWYWHBI 4epe3 napyrue (mpu
HEO0OXOJIMMOCTH C ONOPO HA CIPABOUYHYIO MH(OPMALIUIO).

N3Bnekats uH@OpMaIuio, MNPEICTABICHHYI0 B TaOiuile, Ha CTOJI0YATOU
IarpaMmMme, MHTepIpeTUPOBATh NMPEACTaBICHHBIEC JaHHBIC, UCTIOIB30BaTh IAHHbBIE MPU
pelIeHnH 3ajau.

Haznaonaa zeomempus

[Tonb30BaThCA TEOMETPUUYECKUMHU TMOHSATUSMU: TOYKA, MpsSMasi, OTPE30K, JyY,
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yroJi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh NpHUMEpPbl OOBEKTOB OKPYKAIOUIETO0 MHpa, UMEILUX (opmy
M3YYECHHBIX T€OMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, MIPU HEOOXOAMMOCTU IO BHU3YaJIbHOW OIOpE,
CBA3aHHYIO C yIJIaMU: BEpILHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YToJi, BEpIIMHA,
CTOpPOHA, IMaroHallb; ¢ OKPY>KHOCTBIO: pauyc, TUaMeTp, LEHTP.

N300pakath W3y4yeHHbIE TIeOMETpUUYecKHe (QUrypbl Ha HEJIWMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOIIBIO HUPKYJIS U JIMHEHKHU (TIOCTIe COBMECTHOTO aHAIM3a).

HaxonuTe JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C ITOMOILIBIO
JUHEHKH, CTPOUTh OTPE3KU 33JaHHOW JIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO
paauyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJBHUKA, KBajapaTa JUIsl UX
IIOCTPOEHUS, BBIYMCIICHUS ILIOIIAAN U IEPUMETPA.

Boruucnsate mepumerp W IUIOMAAL KBajApara, MNPSMOYrOJbHHUKA, (uryp,
COCTABJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM 4Hcie GUTYp, HM300paXEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThC OCHOBHBIMM METPUYECKMMH €IUHULIAMH WU3MEPEHUS JJIMHBI,
MJIOLLAM; BBIPAXKaTh OJJHU €IMHUIIBI BETUYMHBI Yepe3 pyrue (mpu HeoOX0AUMOCTH C
OTIOpPOM Ha CIPABOYHYIO0 HHPOPMAIIHUIO).

Pacno3naBaTh napasuienenumeni, Kyo, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPILMHA,
pedpo rpaHb, U3MEPEHHU; HAXOAUTh U3MEPEHUS NapaJUleienuneia, Kyoa.

Boruucnate 00b€M KyOa, mapajuienenurnesa o 3aJaHHbIM H3MEPEeHUsiM (C
OMOPOM Ha AJIrOpPUTM YYEOHBIX JEHCTBUM), MOJH30BATHCS €IUHUIIAMU W3MEPECHHUS
o0BEMma.

Pemate HecnoXHbIE 3alayd Ha U3MEPEHHE TIE€OMETPUYECKUX BEJIMYUH B
MPAKTUYECKUX CUTyalusaX (Ip1 HEOOXOIMMOCTHU C BU3YAJIbHOM OIOPOi).

6 KIIACC

Yucna u eviuucnenusn

OpHeHTHPOBATHCS B MOHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMUHAMH,
CBA3aHHBIMHM C PA3IMYHBIMU BHUJIAMU YHUCEN M CHOCO0aAMU UX 3alUCH, NEPEXOAUThH
(eciu 3TO BO3MOKHO) OT OJTHOM (POPMBI 3alMCH YUCiIa K APYroi.

CpaBHUBaTh M yHNOPSAIOYMBATH IIEJIbIE YMCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
poOu, CpaBHUBATDH YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

Breinonuate apudpMeTHIecKue ACHCTBUS ¢ HATYpaIbHBIMU U IIEJIBIMU YUCTIAMU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMH, TMOJOKUTECILHBIMU M OTPUIIATETHHBIMH
YU CJIAMU.

BriuncniaTs 3HaU€HUsI YUCIIOBBIX BBIPAXKEHUM, BBITIOJIHITH MPUKUIKY U OLIEHKY
pe3ynbTaTa BBIUYMCICHUHN; BBITIOJHITH MPEOOpa30OBaHUSI YHCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOWCTB apu(hMETUUECKHUX JICHCTBUH.

CoOTHOCUTH TOUKY Ha KOOPAUHATHOM MPSMON C COOTBETCTBYIOIIUM €1 YHCIIOM
1 U300pakaTh YKCJIa TOUKAaMHU Ha KOOPJAMHATHOU MPSIMOM, HAXOIUTh MOYJIb YHCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHUCTEME KOOPJMHAT C KOOPJIUHATAMU
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3TOU TOYKH.

OKpyIJIsSITh 1LI€JIbIE YUCIIa M JeCATHYHbIC JpoOu (1o o00pasily), HaXOJUTh
npUOIKEHUS YU CETT.

Yucnoswvie u OykeeHHble 6bIPANCEHUA

OpueHTHPOBAThCA B IOHATUAX U OTIEPUPOBATH HA 6230BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMH C 3alUCHIO CTETICHU YMCIIa, HAXOIUTh KBaJapaT U KyO uucia, BBIYUCIATD
3HAYEHHUS POCTENIINX YUCIOBBIX BBIPAXKEHUH, COAEPIKAILUX CTEIICHH.

[Tonb30BaTbes MpHU3HAKaMU JAETUMOCTH (TMIpU HEOOXOAMMOCTH C OMOpOW Ha
ITOPUTM TpaBUJIA), PACKIAAbIBATh HATYPAJIbHbBIE YKCIIA HA MPOCTHIE MHOXKUTEH.

Tonv3z06amucsa macuimabom, COCTABIATH MPOMIOPLUHU U OTHOIICHHUS.

Hcnonb3oBath OyKBBI JJIs1 0003HAYEHUS YHCEI MPHU 3alUCH MaTeMaTHYECKUX
BBIDOKEHUM, HAXOAUTh 3HAYeHUsI OYKBEHHBIX  BBIPAKEHUM, OCYIIECTBIISSA
HE0OXOAMMbIE MOACTAHOBKUA U MpeoOpa3oBaHus (C OMOPOW Ha aarOpUTM y4deOHBIX
JNENCTBUI).

HaxonuTe HeM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pewienue mexcmogwix 3a0au

Pemarts MHOromiaroBple TEKCTOBBIE 33Jaud apU(PMETHUECKUM CIOCOOOM C
OIIOPO Ha BOIIPOCHBIN IIJIaH.

Pematp MPOCTEULIINE 3a7a4u, CBSI3aHHBIE C OTHOILICHUEM,
IPONIOPLMOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH; PEIIaTh TP OCHOBHBIC 3aJayd HA
JIpOOU ¥ MPOLEHTHI.

Pemare 3amaun, copep:Kamme 3aBUCHMOCTH, CBA3bIBAIOIIUNE BEJIIWYHHBL:
CKOPOCTb, BPEMS, paCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD,
BpeMs, 00bEMaA pabOThI, UCIOB3YS ApUPMETUYECKHUE TEUCTBUS, OLEHKY, TPUKUIKY;
MIOJIB30BATHCS €AUHULIAMHU U3MEPEHNS COOTBETCTBYIOLINX BEJINYMH.

CocTaBnaTh OyKBEHHBIE BBIPQXKEHHUS 110 YCIOBUIO 3a/1a4H MOCJIE COBMECTHOTO
aHaau3a.

W3Bnekats wHOOpMAaIUIO, TPEACTABICHHYIO B TaONIUIAX, HAa JUHEHHOM,
CTOJOYaTOW WJIM KpPYroBOMl AuarpaMmax, WHTEPIPETUPOBATH IPEICTABICHHbIE
JTAaHHBIEC; UCII0JIb30BATh JAHHBIE ITPU PEIICHUH 33/1a4.

[IpeacraBnsaTe MHPOPMALMIO C MOMOIIBIO TAOIUIL, JUHEHHOW M CTOJIOYATOU
JUarpaMM.

Haznaonas zeomempus

[TpuBoauTh npuUMepsl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMELUX (Qopmy
U3YYEHHBIX TE€OMETPUYECKHX IUIOCKMX W IPOCTPAHCTBEHHBIX (PUryp, HPHUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYP.

N300paxaTh ¢ MOMOLIBIO HUPKYJIS, JIMHEHKH, TPAHCIIOPTUPA Ha HEJTMHOBAaHHOU
¥ KJIETYaTOl Oymare n3ydeHHbIE IIJIOCKHE TeoMeTpruiYecKre (pUurypsl u KoHpurypammm,
CUMMETpPUYHBIC (UTYPBHI.

HmeTs mpenacTaBieHHE O TEOMETPUYECKUX TMOHSATHSX: PABEHCTBO (QUTYD,
CUMMETpPHS, OCb CHMMETPHUH, IEHTP CUMMETPHUHU.

HaxonuTh BETMYHMHBI YIJIOB U3BMEPEHHUEM C MIOMOUIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JJaHHOW BEJIMYMHBI, IMOJB30BaThCA IPU PELICHWH 33/ad TPagyCHOM Mepou
YIJIOB; PaclO3HABATh HA YEPTEKAX OCTPBIN, IPAMOU, Pa3BEPHYTHIN U TYIIOU YIJIBL.

36



BbraucnsaTe AMUHY JIOMaHOW, MEpPUMETP MHOTOYTOJBHHKA, IOJIB30BAThCS
eIMHUIIAMH U3MEPEHHUS IJTUHBI, BHIpAXaTh OJHU €IUHUIBI U3MEPEHUS JIIMHBI Yepes3
ApyTHE.

Haxonuth, ucnons3ys 4epTEXHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKAaMH, OT TOYKH JI0 TIPSIMOM, IJTMHY TyTH Ha KBAJPAaTHOU CETKE.

Beruncnate  miomans  GuUryp, COCTaBICHHBIX W3  MPSMOYTOJHHUKOB,
MCIIOJIb30BaTh pa30MeHNE Ha MIPSIMOYTOJIBHUKH, Ha paBHbIC (DUTYPHI, TOCTPAaNBaHUE JI0
MPSMOYTOJIBHAKA; TI0JIb30BATHCS OCHOBHBIMHM CIMHHMIIAMH HM3MEPEHUS TLIOIIAIIH;
BBIPa)XATh OJTHH SIUHUIIBI H3MEPECHUS TUTONIA N Yepe3 aApyrue (Mpyu HeoOXOUMOCTH C
OTIOpOM Ha CIPABOYHYIO0 HUH(POPMAITHIO).

Pacmo3naBaTte Ha MOJENSIX W HM300paKEHUAX MHPAMHIY, KOHYC, MIJIMHID,
UCITIOJIH30BaTh TEPMHUHOJIOTHIO: BEPIIIMHA, peOpo, TPaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakaTh Ha KJIleT4aToOl Oymare mpsIMOYTOJIbHBIN TapaJlICIICITHITC]T.

Boruucnsate 00b€M TPSAMOYTOJIBHOTO Tapajiiesienumnena, Ky0a, moab30BaThCs
OCHOBHBIMU €JIMHHUIIAMHM U3MEpPCHUsI 00BbEMA; BBIpAKATh OJHU CIUHHUIIEI U3MEPCHHUS
o0bEMa uepe3 Apyrue (C onopoit Ha CpaBOYHYIO HH(POPMAIIHIO).

Pemate HecnoXHBIE 3a7a4ll HA HAXOXKJICHHE T€OMETPUYECKHX BEIUYUH B
MPaKTUYECKUX CUTYaHIX (IPH HEOOXOUMOCTH C BU3YyaJIbHOW OTIOPOH ).

TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHW S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJIAM OBYUEHUS)

OcBoenne yueOHOro Kypca «Anredpa» Ha YpPOBHE OCHOBHOTO OOILEro
o0pa3oBaHHs JODKHO O0ecnedrBaTh JOCTHXKEHHE CIEIYIOUIMX MPEIMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u éviuucnenus

BbInonHATh, codeTas yCTHbIE U NHUCbMEHHbIE NPUEMBI, apU(PMETUUECKHE
JEUCTBUA C PALIMOHAIILHBIMU YHCIIAMH.

HaxoauTh 3HAYEHWs YHUCIOBBIX BBIPAXKEHWM; IPUMEHATh DPA3HOOOpA3HBIE
CrocoObl U TPHUEMBI BBIUMCICHHS 3HAYEHHH JPOOHBIX BBIPAXKEHHUH, COAEpMKAIIUX
OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuth OT OgHOM (hOpMBI 3amUcH YHCeNl K JApyroi (mpeoOpa3oBbIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATHUYHYIO, B YACTHOCTH B OECKOHEUHYIO JAECATUYHYIO 1poOb). CpaBHUBATH U
YHOPSAI0YMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyTasTh yncIIa.

BpINoMHATS IPUKUAKY M OLIEHKY pE3yJibTaTa BBIYUCICHWM, OLICHKY 3HAYCHUU
YU CIIOBBIX BBIPAKECHUMU.

BbINONHATH 1EWCTBHSI CO CTENEHSIMU C HATYpalbHBIMH ITOKA3aTESIMHU (C ONOPO
Ha CIIPaBOYHYIO0 UH(POPMAITHUIO).

[IpuMeHsATh MPU3HAKHU JEIMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATypalbHBIX
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YHCEJL.

PemaTte mnpocreiiiiue NpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBA3aHHBIE C
OTHOIIICHUEM  BEJIWYUH,  MPOMOPUMUOHAIBLHOCTbIO  BEJIWYUH,  MPOLICHTaMHU;
UHTEPIIPETUPOBATH PE3YJIbTAThl PEUICHUS 3a/1a4 ¢ YYETOM OTPAHUUYEHUHN, CBI3aHHBIX CO
CBOMCTBAMHU paccMaTpUBAEMBbIX OObEKTOB.

Anzebpauueckue svlparxcenusn

OpueHTHpOBAaTbCSI B TOHATHSX H  ONEpUpoBaTh Ha ©0a30BOM YpOBHE
anreOpanyeckor TepMUHOJIOTHEN U CUMBOJIMKOM.

Haxomuth 3HaueHnss OYKBEHHBIX BBIPAKCHHM TMPU 3aJaHHBIX 3HAYCHHSIX
EePEMEHHBIX.

BoinonHsaTh peoOpa3zoBaHus LEIOr0 BbIPAKEHUS B MHOTOWIEH MPUBEICHUEM
OAOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHATE yMHOXXEHHE OJHOWIEHAa HAa MHOTOYWIEH W MHOro4YJieHa Ha
MHOT'OYJICH, MPUMEHATh (HOPMYJIbI KBajIpaTa CyMMBI U KBaJpaTa Pa3HOCTH (C Omopou
Ha CIIPaBOYHYIO0 UHGOPMAIIHIO).

OcyliecTBIATh Pa3’I0KEHUE MHOTOWIEHOB HAa MHOXHTEIW C TOMOILBIO
BBIHECEHUS 3a CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKU CIIaraéMbIX, TPUMEHEHUS
bopMyI1 COKpaIIEHHOTO YMHOXKEHHS (C OTOPOii Ha CIIPABOYHYIO HH(GOPMAITHIO).

[TpumensaTs mpeobpa3oBaHUsi MHOTOWICHOB JIJISl PEIICHHS PA3IMYHbBIX 3374 U3
MaTeMaTUKH, CMEXHBIX MTPEMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEISIMUA IS
npeoOpa3oBaHus BeIpAXKEHUH (C OMOPOH Ha CIIPABOYHYIO HHGOPMAIIHIO).

Ypaenenus u nepasencmea

Pemare nuHEHHBIE ypaBHEHHsS C OJHOW NEPEMEHHOM, MPUMEHSS IpPaBUIIA
nepexoja OT UCXOAHOTO YPAaBHEHUsSI K paBHOCUIIbHOMY eMy. [IpoBepsTh, siBisieTcs u
YHUCJIO KOPHEM YPABHEHHS.

Nmets nipencraBienne o rpa@uueckux METOAaxX MPU PEIICHNUN JIMHEHHBIX
YPAaBHEHUM U UX CUCTEM.

[TogOupate mnpuMepbl Map YHCEN, SBISIOMIMXCA PEIICHHEM JUHEHHOTOo
YpaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPJUHATHOM TJIOCKOCTH TpaUK JIMHEHMHOTO ypaBHEHUS C IBYMSI
MePEMEHHBIMU; TIOJIB3YACHh IPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctemsl IBYX JTMHEWHBIX YPaBHEHUH C JIByMsI IEPEMEHHBIMHU, B TOM
yucie rpaguyecku (C Onopoi Ha airOPUTM yueOHBIX JEHCTBUN).

CocTaBnsTh (1MOCIE COBMECTHOI'O aHAJIN3a) U PEIIATh JMHEIHOE ypaBHEHUE UITU
CUCTEMY JIMHEMHBIX YpaBHEHUW MO YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4H [MOJTYYEHHBIN pe3yibTar.

Koopounamot u cpagpuxu. Oynkyuu

N3o00paxkaTh HA KOOPJIMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI;, 3aMKUCHIBATh YUCIOBBIE MPOMEXKYTKHA Ha
anredpandeckom si3bIKe.

OTMeuaTth B KOOPJMHATHOW IUIOCKOCTH TOYKU MO 3aJlaHHBIM KOOpJMHATAM;
cTpouTh rpaduku MuHeHHBIX QyHKIMHA. CTpouTth rpaduk GyHkimu y = kx +b.

OnuceiBaTh C MOMONIBI0 (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXIY
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BEJIMUYMHAMU ([0 aJNrOpPUTMYy YYEOHBIX JIEHCTBUI): CKOPOCTb, BPEMs, PAaCCTOSHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BPEMsI, 00BEM pabOTHI.
HaxoauTh 3HaueHne (GyHKIMH 110 3HAYECHUIO €€ apryMeHTa.
[lonumarp rpaduyeckuil crnoco0 MNpeACTaBICHUS U aHAlW3a HHQPOpPMAIUH;
U3BIIEKATh U UHTEPIPETUPOBATH HHPOPMAIINIO U3 IPa(PUKOB peasibHbIX MPOIIECCOB U
3aBUCUMOCTEM.

8 KUIIACC

Yucna u eviuucnenusn

Hcnonb30BaTh HadyallbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX
qyceNn JJIA CpaBHEHUS, OKPYTJICHUS M BbIUMCIECHUN; M300pakaTh JEWCTBUTEIIbHbBIE
yycia TOYKaMU Ha KOOPAUHATHOW MPSIMOM.

[IpumeHsaTs MOHATHE apUPMETHUYECKOrO KBaJIpPaTHOTO KOPHA; HaXOIUTh
KBaJpaTHbIE KOPHH, HCIOJNB3ysl MPU HEOOXOAMMOCTU KAIBKYJSTOP; BBIMOIHIThH
MpocTelIe TpeoOpa3oBaHUs BBIPAKCHHUM, COJEpKAIUX KBaJgpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBarh 3amuick OOJIBIIMX M MAaJIbIX YUCENT C MOMOIIBIO JECATUYHBIX
npoOeii u crereneit uucna 10.

Anzebpauueckue vlparxceHus

[IpuMeHsATP TOHATHE CTENEHW C LEJbIM  [IOKAa3aTeleM, BbIIOJHSATH
npeoOpa3oBaHus BBIPAKEHUM, COAEpXKAIIMX CTEHNEHH C LedbIM IoKa3areneMm (C
HCIIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

BBITIONHATE HECTOXKHBIE TOXKJIECTBEHHBIE MPEOoOpa30BaHUS PAIMOHATBHBIX
BBIPOKCHU HAa OCHOBE IMPaBUJI JIEUCTBHUI HaJ MHOTOWICHAMU U aJreOpanyecKUMHU
TPOOSIMHU.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOXKUTEIH.

[TpumeHsTh nMpeoOpa3oBaHUs BBIPAXKEHHUN AJIA PELIEHUs pa3IMYHbIX 3a7a4d U3
MaTEeMaTUKH, CMEXKHBIX MTPEAMETOB, U3 PEAIBHON IMPAKTUKH.

Ypasnenusa u nepasencmea

PemaTte nuHeliHble, KBaJApaTHbIE YpaBHEHUS (C MCHOJb30BAaHUEM CIPABOYHOM
uH(poOpManMu) W palMOHAJIbHBIE YpaBHEHMS, CBOASIIMECS K HHMM, CHCTEMBI JIBYX
YPaBHEHUH C IBYyMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHNUS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
YyluClie C NPUMEHEHHEM TIpaUuecKuxX Npe/CTaBlIeHUl (yCcTaHaBIMBaTh, MUMEET JIU
YpaBHEHUE WM CUCTEMa YPAaBHEHHMI pEIIEHUs, €CIM MMEET, TO CKOJBbKO, U Ip.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JCHUCTBUM.

[lepexonuth OT crnoBecHOM (OPMYJIMPOBKM 3ajaud K €€ ainredpanyeckoi
MOJEIM C IIOMOIIBIO COCTABJICHUSA YPAaBHEHUS WIM CHUCTEMBl YpPaBHEHUH,
VHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M IOJIYUYEHHBIN PE3yJIbTart.

[IprMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB AJIsI CPABHEHUS, OLICHKH; PEIIATh
JIMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHON M UX CHCTEMBbI; JaBaTh IpapuuecKyro
WJUTFOCTPALAIO0 MHOKECTBA PEIICHN HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

Dynkyuu
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OmnepupoBarh Ha 0a30BOM ypoBHE (YHKIMOHAIBHBIE TIOHATHS W SI3BIK
(TepMHUHBI, CUMBOJIMYECKHE OO0O3HAYEHHA); OINPENENATh 3HaueHHE (YHKIUU 10
3HAYEHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA (DYHKIIMU MO €€ rpaduKy.

CrpouTh rpaduKy 3JeMEeHTApHbIX QYHKIMH BUga , y =x%, y =X,y =+/x ,y=

k; onuceiBaTh cBOKCTBA YUCIOBOM (QyHKIIMH 1O €€ rpaduKy (Mpu HEOOXOAMMOCTH C
X

HaIpaBJISIIOIIEH TTOMOIIIBIO).

9 KITIACC

Yucna u eviuucnenusn

CpaBHHBaTh U yIOPAI0YMBATh PALOHATIBHBIE U UPPALMOHAIBHBIEC YUCIIA.

BreimonasaTh apudmeTrndeckue NeUCTBUS C pallMOHATBHBIMUA YUCIIAMH, COYETAS
YCTHBIE W NUCHMEHHBIE MNPUEMBI, BBINOJHITH BBIUUCICHUS C HPPANUOHAIBHBIMU
YU CIJIAMU.

HaxoauTe 3HaueHUs CTENEHEN C LEJIbIMUA NTOKA3aTEIsAMU U KOPHEW; BBIYUCIIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisITh  IEUCTBUTENIBHBIE YHWCJIA, BBIIOJHATH NPUKHUAKY pe3yJbTara
BBIUMCJICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUM.

Ypaenenua u nepasencmea

PemaTte 1MHENHBIE U KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOSIINECS K HUM,
npocreiime IpoOHO-palIMOHATIbHBIE YPABHEHUS.

Pemate mnpocrenmme CUCTEMbl JBYX JIMHEWHBIX YPAaBHEHUU C JByMs
MIEPEMEHHBIMU U CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISECTCS
JMHEWHBIM (110 BU3yaJIbHOM OMOpE).

Pemate mpocTeiiiiie TEKCTOBBIE 3alauyd  airedpandyeckuM CrocoOoM ¢
IIOMOILBIO COCTABJICHHUS YPABHEHUS WJIA CHUCTEMBI JBYX YPAaBHEHUU C JBYMs
IIEPEMEHHBIMH.

[IpoBOAXTH ITPOCTEUIIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
YuClie C MPUMEHEHHEeM Tpaduueckux mpeacTaBlieHnd (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CJIU UMEET, TO CKOJIBKO, U TIp.).

Pemate nMHEHbIE HEPaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA; H300paXkaThb
pELIEHNE HEPAaBEHCTB HA YHCIIOBOM NPSAMOM, 3alMChIBAaTh PEUICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemars cuctembl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; M300pa)xaTh PELICHUE CUCTEMbI HEPABEHCTB Ha YHCIIOBON
[IPSAMOM, 3aIIMCBIBATh PELICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PEILIEHUU PA3JIUYHBIX 3a1a4.

Dyukyuu

Pacmio3naBate (QyHKIIMM W3y4eHHBIX BHUAOB. [loKa3pIBaTh CXEMaTHYECKU

PacIojioKeHUE Ha KOOPIMHATHOM IITIOCKOCTH rpadukoB GyHKIUN BUna: y = kx, y = kx

3

+b,,y=ax* + bx *c,y =x, y = VX, Y = ;" B 3aBHCHUMOCTH OT 3HAYEHHUU

KO2(PPUIIMEHTOR; ONMKUCHIBATh CBOMCTBA (DYHKITUHA.
Ctpouth 1 n300pakaTh CXeMaTHUYECKH TpapuKd KBaAPATUYHBIX (YHKIH,
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OMKCHIBATH CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI 11O UX rpadukam.

Pacno3naBaTh KBajpaTuuHyro (QyHKIUIO 10 (opMmyse, TPUBOAUTH IMPUMEPHI
KBaJAPAaTUYHBIX (DYHKIMN U3 peaIbHOM XU3HU, QU3UKH, TCOMETPHUH.

Apugpmemuueckan u ceomempuuecKkan npozpeccuu

Pacno3naBaTh apu(pMETHUYECKYIO U T€OMETPUUECKYIO MTPOrPECCUU MPU Pa3HbBIX
cnoco0ax 3aJaHusl.

BhBITIONHATS  BBIYMCICHUST C  HUCMOJB30BaHHEM (opMyn »n-ro  4ieHa
apu(pMETUIECKON M TEOMETPUUYECKOW MPOrPEeCcCHil, CyMMbI TEPBBIX # WICHOB (C
OTIOPOM Ha CIPaBOUYHYIO0 HH(POPMAITHUIO).

Pemath 3a1auu, CBsI3aHHBIE C YMCIIOBBIMU MOCIIEA0BATEILHOCTAMU, B TOM YUCIIE
3alayd U3 pealbHOM MKHU3HM (C MCIHOJIb30BAHUEM KAJBKYJIATOpPa, UUDPOBBIX
TEXHOJIOTHUHA).

IIJTAHUPYEMBIE ITPEIMETHBIE PE3YJIbTATEI OCBOEHUS ITPUMEPHOM
PABOYEW ITPOI'PAMMBI KYPCA «EOMETPUSI» (ITO TOJIAM OBYUEHMS)

OcBoenne yueOHOro kypca «l'eomeTpus»» Ha YpOBHE OCHOBHOI'O OOILEro
oOpa3oBaHMs JOJDKHO OOECHeurBaTh JOCTHKEHHE CIEAYIOIUX MPEAMETHBIX
o0Opa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC

Pacnio3HaBaTh N3y4€HHbIE T€OMETPUUECKUE (PUTYPBI, ONIPENEIATh X B3aUMHOE
pacrojoXeHue, U300pakaTh TeOMETpUUYeCKrue (UTYPHI; BBIIOJIHATH YEPTEXKH IO
YCIIOBHIO 3a/aud. M3MepsATh JIMHEWHbIE W YIJOBBbIE BEIMYMHBI. Pemare 3amaun Ha
BBIYMCIICHHUE JUIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpy0yI0 OIICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHOM
KU3HU, pa3MEpOB MPUPOAHBIX O00BEKTOB. PaznmuuaTh pasMepsl 3THX OOBEKTOB IO
MOPSIIKY BEJTMYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 3a/1ayaM (C UCIOIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJIALLME BOIIPOCHI H/WIIH aJrOpuTMa YU4eOHBIX AEUCTBU).

[Tonb3oBaTbCAd MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33/1a4.

[IpoBOIMTE  1OKA3aTENbCTBA  HECIOXKHBIX  I'€OMETPUYECKHX  TEOPEM.

[Tosnb30BaThCA NPHU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMaHbl, IPOBEAEHHON K THIIOTEHY3€ MIPSMOYTOJIBHOTO TPEYTrOJIbHUKA, B
pELICHNH T€OMETPUUECKHX 3aa4 (C UCIOJIb30BaHUEM 3pUTEIBLHON HATJIAIHOCTH /WU
BepOaNbHON OTIOPHI).

Onpenensats napaieabHOCTh MPSMBIX C IOMOIIBIO YTII0B, KOTOPBIE 00pa3yer ¢
HAMHU cekymas. OnpenensaTe NapajuleJbHOCTh NPSAMBIX C ITOMOLIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSAMOM.

Pemiats 3aaum Ha KiieTyaToi Oymare.

[TpoBOAUTH BBIYUCIIEHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHbIE 3HAUCHUS YTJIOB
B F€OMETPUYECKHUX 3aJ1a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
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MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMPU MEPECECYCHUU [IBYX
napajyIeIbHbIX MPSAMBIX CEKylled. Pemate mpakTUYecKue 3adayd Ha HaXOXKICHUE
YIJIOB.

NmeTh npencTaBieHUe O MOHSATHE T€OMETPUUECKOTO MECTA TOUYEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH W Kpyra, XOplbl M JuUaMeTpa
OKPYXHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. YMETh NMPUMEHATH 3TH CBOWCTBA MPHU
pellIeHuu 3a1a4.

OpHEeHTUPOBATHCSA B MOHATHUSX: ONTMCAHHASA OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
IIEHTP OMHUCAHHOW OKpYy>kHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OMCCEKTPHUCHI YTJIOB TPEYTOJbHUKA MEPECEeKAIOTCS B OJHOW TOYKE, U O TOM, YTO
CEpEIMHHBIE TMEPNEHANUKYIISIPI K CTOPOHAM TPEYTOJIbHHUKA NEPECEKAOTCS B OJHOU
TOYKE.

OpueHTHpOBAaTbCSI B TIOHATHUSX W ONEPUPOBaTH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OopemMa O MEePHEHIUKYJISIPHOCTA KacaTeIbHOU |
paanyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.

NMeThp TpeacTaBICHHE O MPOCTEUININX TE€OMETPUYECKMX HEPABEHCTB, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHUE MOCTPOCHUSA C MOMOIIBI0 LIUPKYIS U
JIMHEUKH.

8 KUIIACC

Pacno3HaBaTe OCHOBHBIE BHJIbI  YETBIPEXYTOJBHHUKOB, HWX  3JIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.

OpueHTHpOBaTHCS B MOHITUU — TOUKU MEPECECYEHUS MEIWAH TPEYTOJbHUKA
(eHTpa Macc) B pelieHUHU 3a1ad.

Biiagers noHsATHeM cpeqHEN JIMHUN TPEYTrOJIbHUKA U TPANECLHUH, IPUMEHITh UX
CBONMCTBA IIPU PEUICHUHN NPOCTEUIIINX FEOMETPUYECKUX 3a1ad. MiMeTs npencrasieHue
o Teopeme dayeca U TeOpeMe O NPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
penIeHus MPaKTUYECKUX 3a/1a4 (C ONOPOM Ha 3pUTENIbHYIO HAIJISTHOCTB).

[TpuMeHsTh NpU3HAKM TMOAOOUS TPEYTOJIbHUKOB B PEIIEHUH HECI0XKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHuss TE€OMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Bnaners noHATHSIMM CHHYCAa, KOCMHyCa MW TaHI€HCa OCTpOro yria
MPSMOYTOJIBHOTO TPEYTrOoiabHUKA. [I0JIb30BaThCSI ATUMM TMOHATHSAMU IS PELICHUS
MPaKTUYECKUX 33724 (IIpU HEOOXOIMMOCTH C OMOPOM Ha aJITOPUTM IIPaBUIIA).

Boruucnare  (pazauuHbIMM - criocoO0amu) (C OMOpoM Ha  CIPaBOYHYIO
uH(pOpMallMIO) IUIOU[aJb TPEYroJbHUKA U IUIOMAAM MHOTOYTOJbHBIX (QUTYD
(moB3ysICh, I7Ie HEOOXOAUMO, KANBKYIATOPOM). [IpuMeHsATh NOTyYeHHbIE YMEHUS B
NPaKTUYECKUX 3a]adax.

Biagere NOHATHMSAMHM BIOMCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIVIAX, YIVIAX MEXAY XOpPAAMH (CEKYLUUMH) U YIJIE MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PELIEHUHU IMPOCTEUIINX TEOMETPUUECKHUX 3a/1a4.
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Brnaners MOHSATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIbHHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHsTh MOJIydeHHbIE 3HAHHMS Ha MPAKTHKE — CTPOUTh MaTEMaTHYECKHE
MOJIETH JUIS 3a]1a4 peasibHOM KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS C
NPUMEHEHHEM [OJ00Ms M TPUTOHOMETpUH (TMOJB3YysCh, TJe HEOOXOIMMO,
KAJIBKYJIITOPOM).

9 KIIACC

3HATh TPUTOHOMETPUUECKUE (PYHKLIUU OCTPBIX YTIJIOB, HAXOJUTh C UX TIOMOIIBIO
pa3iINyYHbIe AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («pPEUICHHE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKyJIATOpA) MJIWHBI U YTIbI s
HETaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbes (popMyslaMU NPUBEIAEHHUS U OCHOBHBIM TPUIOHOMETPUYECKUM
TOXKIECTBOM JJI1 HAXOXKIEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKHUMHU
BEJIMYMHAMM (C OMTOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonb30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JJIsi HAXOXACHHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOIbHUKOBY ), IPUMEHSTh UX IIPU PELICHUH
IPOCTEUIINX T€OMETPUUECKHUX 3a1au.

Bnaners nonsitusiMu npeodpazoBaHusi 0J00UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Guryp. [lomp30BaThCs CBOMCTBAMU TTO100MS IPOU3BOJBHBIX (PUTYD, YMETH
BBIUMCIIATH JJIMHBI U HAaXOAUTh YIJIbl Y MOAOOHBIX GUryp (IO aaropuTMy y4eOHBIX
nevctBuit). IlpumeHsTh CBOMCTBA MNOAOOMS B NPAKTUYECKUX 3ajgadyax. YMETh
IPUBOJUTH IPUMEPHI MOAOOHBIX (UTYP B OKPYKAIOIIIEM MHPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyalbHOM OMOPE) O MPOU3BEIECHUU OTPE3KOB
XOpA, O IPOU3BEAEHUHN OTPE3KOB CEKYILNX, O KBAAPATE KACATEIBbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUA U (HUIUUYECKUN
CMBICJI, TPUMEHSTh UX B PELICHUHN F€OMETPUUECKUX U pu3nuecKux 3aaay. [IpumensTs
CKaJISIpHOE MPOU3BECHIE BEKTOPOB JIsl HAXOXACHUS JUIMH U YIJIOB.

[Tonb30BaThCs METOOM KOOPJAMHAT Ha TUIOCKOCTH, IPUMEHSTH €T0 B PEIICHUU
reOMETPUUYECKUX U MPAKTUUECKHX 3a/1au.

Bnagers MOHATHSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JJIUHBI OKPYXHOCTH,
JUTMHBI AYTH OKPYKHOCTH U paIuaHHON MEPHI yria, yMETh BEIYUCIATH IJIOMAAb KpyTra
U €ero 4Jacted (C onmopod Ha CrpaBOYHYIO MH(popMaluio). [IpuMeHsATh mosry4eHHbIe
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETPUM (PUTYp, TPUMEHSATH JABMKCHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsTh MOJydeHHbIE 3HAHHWS Ha MPAKTHKE — CTPOUTh MaTEMaTHYECKHE
MOJIEH I 3a]]a4 PEaIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIIME BBIUYUCIECHHUS C
OpPUMEHEHHEM MOJ00Ms M TPUTOHOMETPUYECKMX (PYHKIMM (HOJB3YSCh, T
HE0O0XO0IMMO, KAIBKYJISITOPOM).
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TIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTAThI OCBOEHU S ITPUMEPHOM
PABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTD I CTATUCTHUKA» (ITO
I'OAAM OBYYEHUA)

[IpeameTHbIEe pe3ynbTaThl OCBOEHUS Kypca « BepoaTHOCTh U cTaTuCTHKa» B 7-9
KJIacCaxX XapaKTepU3yIOTCs CIECAYIOIUMHU YMEHUAMMU.

7 KIIACC

Uurate wuHPOpMAIMIO, MPEACTABICHHYI0O B Ta0lMIAX, Ha JIUarpaMmmax;
MPEACTABISATh JIaHHBIE B BUJE TAONWIl, CTPOUTH JUArpaMMmbl (CTOJIOMKOBBHIE
(cTronbuatkie) U KPYroBbI€) IO MacCUBaM 3HAYCHHM (C UCIIOJIH30BAHUEM 3PUTEIHLHOM
HarJIsiTHOCTH W/WUJ BepOabHON OTIOPHI).

OnuchiBaTh W UHTEPHPETUPOBATH  pealbHbIE  YHUCIOBBIE  JaHHbBIE,
MPE/ICTaBJIICHHBIC B TAOJIMIIAX, HA TUarpaMmax, rpadukax.

OpueHTUPOBATHCS B MOHATUSIX U ONEPUPOBATH UMU Ha 0A30BOM YPOBHE:
cpenHee apupmMeTuyecKoe, MearuaHa, HauOoblllee U HAUMEHbIIIee 3HAaUeHUs, pa3Max.

NmMeTs mnpencraBieHue O CIIydalHOM W3MEHYMBOCTH Ha IIpUMEpPAx IEH,

(bU3MYECKUX BEIWYUH, aHTPOTIOMETPUUYCCKUX JIaHHBIX; UMETh MPEICTABICHUE O
CTAaTUCTUYECKOW YCTOMYHUBOCTH.

8 KUIIACC

W3Bnekatb u mnpeoOpa3oBeIBaTh HHPOPMAIUIO, MPEICTABICHHYIO B BHUJE
Tabnui, Auarpamm, rpadukoB; MPEACTABISITh JaHHbIE B BUIE TaOJMI], JUArPaMM,
rpaduKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAJIM3a IAHHBIE C MOMOILBI CTATUCTUYECKUX
[OKa3aTelleld: CpEeJHUX 3HAYEHWH M Mep pacceuBaHus (pa3Max, AUCHEPCHS U
CTaHAAPTHOE OTKJIIOHEHUE).

HaxoIuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITUH, B TOM YHCIIE 110
pe3yjbTataM M3MEpeHUd U HaOmoAeHUW (C  HCMOJb30BAHUEM 3pPUTEIIbHOU
HaIJISIAHOCTH W/WUJIU BepOaIbHOM OTIOpHI).

HaxonuTb BEpOSITHOCTH CIIy4alHBIX COOBITUI B OIbITaX, 3Has BEPOSITHOCTU
AJIEMEHTapHbIX COOBITUM, B TOM YHCIE€ B ONbITaX C PABHOBO3MO>KHBIMU
AJIIEMEHTapHBIMU COOBITUAMH (C MCIOJIb30BAaHUEM 3PUTEIBLHON HATJIAIHOCTH W/WIU
BepOaJIbLHON OTIOPHI).

Nmete mpencraBieHre O rpauuecKux MOJEISIX: JEpeBO CIy4yailHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIIOBaAsl PSAMAas].

OnepupoBaTh MOHATUSMU Ha 0a30BOM ypOBHE: MHOKECTBO, IMOAMHOXECTBO;
BBITIOJHATH ONEepalii HaJl MHOXECTBaMU: 00beAMHEHUE, [IEpECEUEHUE, T0NOTHEHUE,
NEPEYUCHIATh  3JJIEMEHTbl MHOXECTB; IPUMEHATh CBOMCTBA MHOXECTB  (C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

WNmeTrh mpenacraBieHue o rpa@uueckoM MPEICcTaBICHUE MHOXKECTB M CBSA3EH
MEKJly HUMHU IS OTIMCAHUs MPOLIECCOB U SBJICHUM, B TOM YHCJIE IIPUA PEIICHUH 3a/1a4
U3 IPYyTUuX Y4EOHBIX MPEIMETOB U KypCOB.
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9 KIIACC

W3BnekaTs U peoOpa3zoBbIBaTh MHPOPMALIKIO, TIPEICTABICHHYIO B PA3TUYHBIX
MCTOYHUKAX B BUE TaOJNHIl, quarpamm, rpaukoB; MPEACTaBIsATh JaHHbIE B BUC
TabJIUL, TUarpaMM, rpaduKoB.

Pemats mpocreiinme 3ajaun OpraHu30BaHHBIM IEPEOOPOM BapUAHTOB, a TAKKE
C UCMOJIb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

WNmets mpencraBieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX [JII MACCHBOB
YUCJIOBBIX JJAHHBIX, B TOM YHCJIE CPEHUE 3HAUEHUS U MEPBI PACCEUBAHMUSL.

HaxonuTh 4acTOThl 3HAYEHUA U YACTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSICh
pe3yibTaTaMu NPOBEIEHHBIX U3MEPEHUM U HAOMIOAeHUH (C OMOpOil Ha CIIPABOYHYIO
nH(popMaIuio).

HaxonuTh BEpPOSATHOCTH CIy4yalHbIX COOBITUH B M3YUYEHHBIX OIBITaX, B TOM
Ylclie B OMNbITaX C PaBHOBO3MOXXKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH, B CEpUSX
WCHBITAaHUM JI0 IIEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUN bepHyIuu.

Nmers mnpexncraBieHue O CIy4alHOM BEJIIMUMHE W O PaACIpPENCIICHUU
BEPOSITHOCTEM.

HmeTp mnpencTaBieHHE O 3aKOHE OOJBUIMX YHCEN Kak O HPOSBICHUU
3aKOHOMEPHOCTH B CIIy4alHOM HM3MEHUMBOCTH U O POJIM 3aKOHA OOJIBIIMX YMCEN B
MPUPOJE U OOIIECTBE.

45



TEMATUYECKOE INTAHMPOBAHUE

TemaTuyeckoe MIaHUPOBAHUE U KOJUYECTBE YAaCOB, OTBOJAMMBIX Ha OCBOCHHME KaXKIOM TEMbl Y4eOHOro mnpeaMera
«Marematuka» IIpuMepHON amanTUPOBAaHHOM OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMUs
oOyJaromuxcsi ¢ 3aJep>KKOM TMCHUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzienoMm llpumepHoit
pabodeii mporpamMmmbl yaebHOTr0 ipeamera «MaTemaTiuka» 00pa3oBaTebHOM MTporpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. [1pu
sToM OpraHuzanus BIOpaBe caMa BHOCHUTh M3MEHEHHS B COJIEp)KaHHWE M pacHpeesieHHe y4yeOHOro maTepuaia o rojaam
oOydeHHusi, B TMOCJIEIOBATEIIbHOCTh HM3YyUYEHHUS TEM M KOJUYECTBO YacOB Ha OCBOCHHE KaXJOW TEMBI, OMNpEIeICHUE
OpraHMu3aoHHbIX (opM 00ydeHus u T.. OG0CHOBAaHHOCTH JaHHBIX U3MEHEHH OIpeesseTcsl BBIOpaHHBIM 00pa30BaTeIbHON
opranuzamueit YMK, nHnuBuayanbHbIMU ICUXO(PU3NIECKUMH 0COOCHHOCTSIMU KOHKPETHBIX oOy4daroruxcs ¢ 3[1P, crenenpio
YCBOEHHOCTH UMH YYEOHBIX TE€M, PEKOMEHAAIMsIMU MO OTOOpYy M ajanTaluu y4eOHOro Marepuaia MO0 MaTeMaTuKe,
MPEACTAaBIECHHBIMU B [I0SICHUTEIIBHOM 3aIUCKE.

5 kaacc (ve menee 170 u)

Ha3Banue
pasnaena (TemMbl)
Kypca (4uciio

OcHoBHoOe coepsKaHue

OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HatypanabHble Hecatnunas cucrema cuucieHus. Psan HarypanbHbIX yucenl.|UmTarh, 3anMcbiBaThb, CPAaBHMBATh HATypaJIbHbIC YHCIIA;
yncia. Jleiicreust ¢ | Hatypanenbiii psan. Yucno 0. HarypanbHble uncina Ha KOOp-|y4acTBOBATh B OOCY:KIEHHH CHOCO00B YIIOPSIOYUBAHUS
HATYPAJIbHBIMH nuHaTHOW mipsiMoi. CpaBHEHHUE, OKPYIVIEHHE HATYpaJbHBIX | YUCEN.
yucJIaMu YHUCelL. MN300paxkaTh KOOPAWHATHYIO TPSIMYyI0, OTMedYaTh YHCIIa

(43 u)

Apudmerndeckne JEHCTBHSI € HATypaJIbHBIMH 4YHCIIAMHU.
CBolicTBa Hy/Isl IpPU CIOXEHUM U -yMHOXXEHWH, CBOMICTBa
€AVHMIBI  IIpM  yMHOXcHMHM.  llepemecturenbHOE UM
COUYETAaTEIbHOE  CBOMCTBA  CJIOXKEHHMS M YMHOXEHUS,
pacnpeoenumenbHoe C80UCME0 YMHONCEHUS.

TOYKAMU Ha KOOPAMHATHOW MPSAMOW, HAXOAUTH KOOPIAMHATHI
TOYKH.

HccaenoBars cBoiicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0’)KEHUU U YMHOKECHHH.

Hcnonb30BaTh NPaBUII0 OKPYIJICHUS HATYPAIbHBIX YHUCEIT TTPU
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Jlenumenu u Kpamuble YWCIA, PA3JOKEHHE YUCIA Ha
MHOXxUTenH. [lenenue c¢ ocrarkom. IIpocTele M cocTaBHbIE
yncna. Ilpusnaxu oenumocmu na 2, 5, 10, 3, 9.

Crenens ¢ HATYpaJIbHBIM ITOKA3aTEIEM.

Hucnosble BEIPAKEHHUS; IOPSAAOK ACHUCTBUN.

Pemennie TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHIECKHe NeHCTBUS,
Ha JABUKEHUE U MOKYTIKH.

HEOOXOIMMOCTH C ONOPOH Ha aJrOPUTM IpaBHJIA.

BopinoyaHaTs, apudmerudyeckue AedCTBUS C HATypaJbHBIMHU
YUCJIaMH, BBIYHCJIAATH 3HAYEHUS YHCIOBBIX BBIPAXEHHUH CO
cKkoOkaMu 1 0e3 CKOOOK.

3anucbIBaTh NPOU3BEICHUE B BUJIE CTEIIEHU, YUTATh CTEIICHU,
HCMOJb30BATh TEPMHHOJIOTHI0 (OCHOBaHWE, IIOKa3aTesh),
BBIYMCJIATh 3HAYEHHS] CTENeHEeH NpU HEOoOXOAMMOCTH C
BU3yaJIbHOU OIIOPOM.

BbINONTHATL NPUKUAKY M OLEHKY 3HAYCHUN YMCIIOBBIX
BBIPOKEHUM, MpeAJaraTb U NPUMEHATh NMPUEMBbI POBEPKH
BBIYHCIICHUM.

Hcnonp30BaTh MpH BBHIYHCICHUSX NepeMecTUTeNbHOE W
coyeraTrejbHOEe CBOWCTBA CJOKEHHSI M  YMHOKEHWHS,
pacnpeodenumenvhoe ce0UCME0 yMHOMceHUA; HOPMYTHUPOBATH
U T[pPUMEHATh NpaBHia MNpeo0pa3oBaHUsl  YMCIOBBIX
BbIPAKEHNH HA OCHOBE CBOMCTB apU(pMEeTHYECCKUX AeHCTBHI
NP HeOOXOAUMOCTH C HANPABJIAIOLEN MOMOLIbIO.
®opmyJIMpoOBaTh ONpeNeJeHusl JeTuTeNss M KpaTHoro (c
OMOPOH Ha aJITOPUTM IIPABUJIA), HA3bIBATD JCJIUTENN U KpaTHbIE
4yucia; Ppacmo3HaBaThb I[IPOCTbIE W COCTaBHbIE YHCIA,
¢dopmyaupoBaTh 1 NPUMEHATH MPU3HAKY JICTUMOCTHU Ha 2, 3,
5, 9, 10, (c omopoif Ha aJrOpuUTM IpaBHJa); MPUMEHATH
AJITOPUTM Pa3JIOKEHUS YHCIAa HAa MPOCThle MHOXHUTEIH;
HAXOAUTB OCTaTKH OT JEJIEHUS U HEMOJHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJbHBIX YKCIaX, IPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BBbICKA3bIBAHUSI M OTPHUIAHHS BBICKAa3bIBAHUN O
CBOWCTBaX HaTYpaJbHBIX YHCEIN C ONOPOH Ha oOpasel.

Pemats TEKCTOBBIE 3agaud apu(METHUECKUM CIIOCOOOM,
HCMOJIB30BATh 3aBUCHMOCTH MEX/y BEITUYMHAMU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; 1I€HA, KOJUYECTBO, CTOUMOCTb U Ap.) NpHU
HEOOXOIMMOCTH C MUCITOIH30BAHUEM CIIPABOYHON MH(POpPMAIIUH:
aHAJIM3UPOBATH TEKCT 33]1a41, NepedopMyTUPOBATH YCIOBUE,
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H3BJIEKATh HEOOXOIMMEIE JTaHHBIE, YCTAHABJINBATH
3aBUCUMOCTH MEXIY BEIUYMHAMU TP HEOOXOIUMOCTH C
HaIPAaBJISIONIECH MOMOIIIIO.

MopeanpoBaTh XOJ pPEILICHUS 33Ja4yd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

I[IpuBoauTsh, pa3duparb pas3IMyUHbIC
pELLIEHUI TEKCTOBBIX 3a7a4.

C noMomb0 mexarora OEHWBATh IOJTYYEHHBIN pE3ynbTar,
OCYILIEeCTBJSATH  CaMOKOHTpPOJb, TMPOBEPsSiE  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTDH OIIHOKH.

Pewamv 3a0auu ¢ nomouwiprlo nepebopa ecex 603MONCHBIX
eapuanmos.

3HAKOMHTHCS ¢ HCTOPHUeEH pa3BUTHS apUPMETHUKH.

peuicHud, 3alucu

Harasiagnas
reomerpus. JIuHuu

Ha MJIO0CKOCTH
(12 u)

Touxka, npsimMasi, oTpe30K, Jyd. Jlomanas. M3mepenue mJIMHBI
OTpPC3Ka, MCTPUYCCKUC CAUHUIIbI HU3MCPCHUA JJIMHBI.
OKpYKHOCTb U KPYT.

[Ipaktuueckas padora «IlocTpoenune y3opa u3 OKpy>KHOCTEI».

VYron. Ilpsamoi,
N3mepenue yrios.

OCTpPBIA, TYyNMOM W Pa3BEPHYTHIA YIJIbI.

[IpakTuueckas pabora «I[loctpoerue yrinosy.

Pacno3HaBaTh Ha yeprexax, PpHUCYHKaX, ONMCHIBATD,
UCIIONIb3Ysl TEPMHUHOJIOTHIO, U M300paxkarb C [OMOUIbIO
4epTEXHBIX ~ MHCTPYMEHTOB  (MpU  HEOOXOAMMOCTH  TIO
BU3YaJbHOW OIIOpPE): TOYKY, NPAMYIO, OTPE30K, Jyd, Yroil,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3HaBaTh, NPUBOIAUTH NMPUMeEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIOUIMX (OopMy H3YyYEHHBIX (DUTYp, OLeHUBATh HX
JIMHEHBIE pa3MepHI.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KAaK HHCTPYMEHTHI JUISI
MOCTPOEHUS U UBMEPEHUS: U3MEPSATH JJIMHY OTPE3Ka, BEIUYUHY
yIila; CTPOMTH OTPE30K 3aJaHHOM UIMHBI, YIOJI, 3aJaHHOU
BEJIMUMHBL;, OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH
OKPY>KHOCTb 33JJaHHOTO pajuyca.

HN3o00paxkars KoH(uUrypamuu reomMeTpuueckux Guryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIWHOBAaHHOM U
KJeT4yaTo Oymare; mpemjaratb, OMHCHIBATH U 00CY:KIATH
€roco0bl, AJrOPUTMBI IIOCTPOEHMSI IIOCIE COBMECTHOIO
aHayM3a.

Pacno3naBatb u u300paxaTh Ha HEJTMHOBAHHOM M KJIETYATOM
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Oymare TpsAMOI,
CPaBHMBAThH YTJIBL
BbIYuCAATH ATUHBI OTPE3KOB, JIOMAHBIX.

IlonuMaTh W MCHOJIB30BATH MNPH  pelleHHH  3a4a4
3aBHCHMOCTHM MEXJy €IMHUIIAMH METPHUUECKOM CHCTEMBI MEp;
3HAKOMHUTBCS C HEMETPUYECKUMH CHCTEMaMH Mep; BbIPaKaTh
JUIMHY B Pa3IMYHBIX €IMHULIAX U3MEPEHUS IIPH HEOOXO0AUMOCTH
C OTIOPO¥i Ha CIPABOYHYIO HHPOPMALIHIO.

HccaenoBarh Gurypsl u KoHPUTypaLnuu, UCHIOIB3Ys HHUPPOBHIE

pECypCHI.

OCTpBIM, TYNOW, pa3BEPHYTHIA  YIUIBL;

OOLIKHOBEHHEIE
npoou
(48 1)

HpoOsb. IlpaBunbHBle W HeEMpaBUIbHBIE ApoOH. OCHOBHOE
CBOMCTBO aApoou. CpaBHEHHE APOOECH.

CrnosxeHue U BBIYUTaHHE OOBIKHOBEHHBIX Jpobeit. CMenianHas
Ipo0b. YMHOXXEHHME U JIeJIeHHE OOBIKHOBEHHBIX ApOOCii;
B3aUMHO-00paTHBIC APOOH.

Pemienne TeKCTOBBIX 3aad, conepkammx apobu. OCHOBHBIC
3a/1ayu Ha JAPOOH.

[Tpumenenue OyKB JUIsl 3alMCH MaTeMaTHUYECKUX BbIpaXEHUH U
MPEJIOKEHU M.

MoaeaupoBath B TpadHUuecKoi, NpeaMeTHOH ¢opme, C
MIOMOILIbI0 KOMITBIOTEPA MOHSATUS M CBOWCTBA, CBS3aHHBIE C
OOBIKHOBEHHOH JAPOOKIO.

YuTaTh U 3alUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpOOH,
npeaiarath U 00CyKI1aTh COCOObI YIIOPSIOUUBAHUS APOOCH.
MN300pa:kaTb  OOBIKHOBEHHBIE ~ JpoOM  TOYKAMH  Ha
KOOPAWHATHOM  MOpPSIMOM;  MCIOJb30BaTh  KOOPJAWHATHYIO
MPSIMYIO JJIsI CPAaBHEHHS IPOOCH.

®opMyJIMPOBaTh, 3aIIUCHIBATH € MOMOIIBLI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JIpoOM C OIOpOH Ha MpaBUIIO;
HCNOJIb30BATH OCHOBHOE CBOWCTBO JpoOW ISt CoKpaujenus
Opobeli u npusedenus OpodOU K HOBOMY 3HAMEHAMENO 8
NPOCMEeNUUX CLy4asix.

IIpeacraBasith 1o 00pa3lly CMENIAHHYIO Jpo0b B BHUJE
HENpPaBWJIBHOM M  BBIAENATh LENyH YacTb YHCIa U3
HEIPaBUILHOMN TIpoOH.

BbinoaHATL apudmMeTnyecKkue AeiicTBUSA ¢ OOBIKHOBEHHBIMU
OpoOsiMM B TPOCTBIX Cllydasx; MPUMEHSTh CBOlicTBa
apupMETHICSCKUX JCHCTBUMN IS palliOHATN3alMH BEIYACIICHUH.
BbINOHATH NMPUKHAKY M OLEHKY PE3ylbTaTa BBIYHUCICHUN;
NnpeaIaratb ¥ NPMMEHATh NPUEMBI IPOBEPKHU BBHIYKCIICHUMN.

IIpoBoaUTH HMCCJIEAOBAHUS CBOWCTB JApo0ei, omupasch Ha
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YHUCIIOBBIE JKCIEPUMEHTHI (B TOM 4YHCIE C
KOMIThIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOXKHBIE BHICKAa3bIBAHUS O IPO0OSX,
NPUBOAUTH MPHUMePbl 1 KOHTPIIPUMEPBI.

Pemiars nmpocreiilirie TEKCTOBBIE 3aJayd, COAEpKAIIUE
IpoOHbIE JaHHBIC, U 33Ja4d Ha HAXOMCOEHUe Yacmu yeno2o u
Yeno2o no e2o0 4acmul; @blAGAAMb UX CXO0CMEA U PA3AUYUA.
MopeanpoBaTh XOJ PELICHHS 33Ja4d C IOMOIIbI PUCYHKA,
CXEMBI, TAOIUIIBL.

IIpuBoauTh, pa3duparb, OUEHUBATH PA3JIUYHBIC PEIICHUS,
3aMMCH PENICHUH TEKCTOBBIX 3a7a4 MPU HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

C noMompb0 mexarora ONEHWBATh IOJIYYEHHBIN pe3ynbTar,

IIOMOIIBIO

OCYILIeCTBJIATh  CaMOKOHTpOJIb,  IIPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OUIHOKH.
3HAKOMHTHCS ¢ HCTOPHUeEH pa3BUTHS apUPMETHUKH.

Harasinnas MHOroyrojapHHUKH. YeTbIpEXYroNbHUK, MpSMOYTOJIbHUK, | Pacmo3HaBatb, u300paxkaTh C TOMONIBIO  YEPTEKHBIX

reoMeTpus. KBaJpar. UHCTPYMEHTOB M OT pPYKH, MOJAEIUpOBaTh M3 Oymaru

MHOroyroJibHUKH TpeyrombHUK. MHOTOYTOJIbHUKH.

(104 TLiomanb U MepUMeTp MPSIMOYTOILHUKA U MHOTOYTONLHHKOB, IIpuBoANTHL MpUMeEPbI 0O0BEKTOB PEATBHOTO MHPA, UMEIOIINX
COCTABICHHBIX M3 TPSAMOYTONHHUKOB, €AMHHMIBI H3Mmepenus|POPMY — MHOTOYroOJTbHUKa, MpAMOYToJibHIKA,  KBalpara,
romazu. [lepuMeTp MHOTOYTOTHHIKA. TPEYroJbHUKA, OEHMBATh UX JTUHEHHBIE pa3MEPBHI.

BbluMciassTh: TEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOTOYTOJIbHUKA; IUIOIIAAb MPSIMOYTOJIbHHKA, KBajpara (Ipu
HE00XOIMMOCTH C OTIOPOM Ha aJTOPUTM YUEOHBIX ACUCTBUI).
HN3o6paxkaTs OCTPOYTOJIbHBIE, IPSIMOYT OJIBHBIE u
TYNOYTOJIbHBIE TPEYTOJIbHUKHU.

Crpouth Ha KjeT4yaTo Oymare KBaapaT U MPSMOYTOJbHUK C
3a/laHHBIMH JUTMHAMU CTOPOH.

HccaenoBars cBoiicTBa TPSMOYTOJbHUKA, KBajapara MyTEM
OKCIIEpUMEHTa, HaOIIOACHUS, H3MEPEHUs, MOJCITUPOBAHMS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJbHUKA.
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Pacno3HaBaTh UCTHMHHBIE M JIOKHBIE BBICKA3bIBAHHSA O
MHOT'OYT'OJIbHUKAX, IPUBOJAUTH MIPUMEPbI U KOHTPIIPUMEDBI.
HccnenoBarh 3aBHCMMOCTBD IUIOIIAAU KBajpaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnosb30BaTh CBOMCTBA KBAJPAaTHOM CETKU IS IIOCTPOCHUS
¢Guryp;  pa3duBaThb  IPAMOYIOJIbBHUK  HAa  KBaJparThl,
TPEYroJbHUKH; COCTABJAATH (UTYpPHI U3 KBaJIpaTroB U
IPSMOYTOJIBHUKOB U HAXOJUTh UX MJIOLIA]b, Pa30UBaTh (PUIypbI
Ha NIPAMOYTOJIBHUKHW U KBaAPATLI U HAXOAWUTH UX IJIOAAb (HpI/I
HEOOXOIMMOCTH C HaITPaBJISIONICH TOMOIIIBIO).

BeipaxaTh BeNMUMHY IUIOINAAM B DPA3IMYHBIX €OUHUIAX
U3MEPEHUs] METPUYECKOM CHCTEMBI MeEp, HMCIO0JIb30BaTh
3aBUCMMOCTH MCXKITY MCTPUYCCKUMH €IUHUIIAMU H3MEPCHUA
IUIOINAAM TpU HEOOXOOUMOCTH C ONOPOMl Ha CHPAaBOYHYIO
UH(OPMALIHIO.

3HaKOMHTBCH C NpUMepaMH NPHMMEHEHHMs IUIONAIA U
nepuMerpa B NMPAaKTUYECKUX cuTyauusx. Pemarsb 3agaum us
peaabHOM JXU3HU, MPU HEOOXOAMMOCTH C OTIOPOM HA aJTOPUTM
IpaBuUJIa, 00CYKAATh pa3IuYHbIe CIIOCO0OBI PEIICHUS 3a/1a4.

JlecaTHUHBIE
npooun
(38 u)

Hecaruunas 3anuch Apodeil. CpaBHEHUE NECATUYHBIX JpoOei.

JelicTBUsI C IECITUIHBIMU APOOSIMU. OKpyenenue 0ecamuyHblx
opobeil.

Pemienne TeKCTOBBIX 3adad, conepkammx apodu. OCHOBHbBIE
3a/1auu Ha APOOH.

IIpencraBasith JecATUUHYIO OpoOb B BUAE OOBIKHOBEHHOM,
YUTATh M 3alUChIBATh, CPABHMBAThH JCCATHYHBIE ApOOHU,
npegjaratb M 00Cy:KIaThb CHOCOOBI  YIOPSAJOYMBAHUS
JECSTHYHBIX APOOCH.

H300paxkaTh necsTHUHBIC APOOM TOUYKAMU HAa KOOPAMHATHON
MPSMOM.

BbIAABJIATH CXOACTBA M PA3JIMYUsl NPAaBUIT apUPMETHUECKUX
NeMCTBUH ¢ HATYPAIbHBIMH YHCIAMU U IECATHYHBIMU IPOOSIMH,
IIOCJIE COBMECTHOI'O aHaJIU3a.

BbinoaHaTs apudmernyeckue JEHCTBUS C  JIECATUYHBIMU
Ipo0sMHU; BBINOJIHATH, NPHKUAKY H OIEHKY pe3yibTara
BBIYMCIICHH.

IIpumeHsTL cBoiicTBa apuPMETHYCCKUX NEUCTBHH IS
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palMOHATN3alMH BHIYUCIICHU.

Ilpumenamov npaeuno oKpyzieHus Oecamuunvix opodetl, IPU
HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOH.

I[IpoBoaAuTL HCCIETOBAHUSL CBOWCTB JECATUYHBIX IPOOCi,
OMHpPAsCh Ha YHUCIOBBIE OKCIEPUMEHTHl (B TOM 4YHUCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh UCTHHHBIE U JIOKHBIE BBICKA3bIBAHUS O IPO0OSX,
NPUBOAUTH  MPUMEPbI U  KOHTPIPHUMEPHI, CTPOMTH
BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBaHUI.

Pemars mnpocreiiiine TEKCTOBBIE 3aJa4yd, COAEpPKALLIKME
IpOOHbBIE TaHHBIE, U Ha HAX0XHCOEHUe YaACmu Yeno2o U Yeno2o no
€20 yacmu; BHIIBJSITH UX CXOACTBA U Pa3IHvHUs.
MopeanpoBaTh X0/ PELICHUS 33Ja4d C MOMOIIBI0 PUCYHKA,
cxembl, Tabmuiel. Pa30upars pa3nuyHbIe pEIICHHS, 3aluCh
pELIEHUI TEKCTOBBIX 3a1ay.

OnepupoBaTh IpOOHBIMU YHUCIAMU B PEaJbHBIX KU3HEHHBIX
CUTYaIUsX.

C nomMompb0 nexarora OLEHMBAThb IOJTYYEHHBIN PE3ynbTar,
OCYHIeCTBJATh  CaMOKOHTPOJb,  MpOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OUIHOKH.

3HAKOMHUTBCSI ¢ UCTOPHUEH pa3BUTHS apU(DMETUKH

Harasanas
reoMeTpus.
Tesa u purypsl
B IPOCTPAHCTBE
(O w)

Mmnoeoepannuku. H300pasicenue muococpannuxos. Mooenu
NPOCMPAHCMBEHHBIX MeJl.

Ipsmoyzonvroviii napannenenuned, Kyo. Pazgépmku kyoa u
napanienenuneoa.
06vém Kyba, npsamoy20ibHO20 NaApaielenuneod.

Pacno3zHaBaTh Ha 4epTeskax, PUCYHKAX, B OKpYKaloleM
MHpe IPsIMOYTOJIbHBIN Napasuiesenurne, Kyo, MHOTOIpaHHUKH,
ONMHUCHIBATH, HCHOJb3YySl TEPMHUHOJOTUIO, OIECHHBATH
JIMHEUHBIE pa3MeEpBI.

[IpuBoauTH MPUMeEPBI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
dbopMy MHOTOTpPaHHHKA, MPSIMOYTOJILHOTO MapaliesienuIiesa,
KyoOa.

HN300paxkaTs KyO Ha KiIeT4aToi Oymare.

HUccaenoBarn CBOMCTBA KyOa, MPSMOYTOJIBHOTO
napasuieJienune a, MHOTOTPaHHUKOB, MCIOJB3YS MOJAENTU IMpHU
HEO0OXOUMOCTH C HAMPaBJISAIONIEH TOMOIIBIO.
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Pacno3naBate pa3BépTkM KyOa W mapajuieNenurnena.
MopeanpoBaTh Ky0 ¥ mapajuienenunes u3 Oymara U mpovux
MaTepHuasioB, 10 o0pasiry.

Haxoauth u3MepeHHs, BBIYMCIAATH TUIOMIAIL MOBEPXHOCTH;
00bEM Ky0Oa, MpsIMOYTOJIBHOTO Mapaiesenunesa ¢ Onopon Ha
AITOPUTM YYEOHBIX JECUCTBUH; HCCJIAEI0BATH 3aBHCHMOCTH
00béMa Ky0a OT IJTMHBI €ro pedpa.

Habaopate W NpoOBOAUTH AHAJOTHHM MEXAY MOHATHSIMHU
IUIOIAAN U 00BEMa, IepUMeTpa U TUIOIIAIHN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O
MHOTOTPaHHHUKAaX, MPUBOAUTH NPHUMEPbI W KOHTPIPUMEPHI.
Pemars 3axa4u U3 peaabHON KU3ZHHU.

IloBTOpPEHME
1 00001IEHHE
(10 4

IToBTOpEHHE OCHOBHBIX MOHATHM U METONOB Kypca S5 Kilacca,
000011IeHE 3HAHUH.

BeruuciasaTs 3Ha4ueHNs BBIPAKEHNUN, COJEPKAILNX HATYPAJIbHBIC
yHclia, OOBIKHOBEHHbIE W JIECATUYHBIE JIPOOH, BBIIOIHATH
npeoOpa3oBaHMsl YUCEN NP HEOOXOIUMOCTH C HAIIPaBJISIOIICH
MOMOUIBIO.

BpiOupars  cmoco0d cpaBHEHUsS]  YHUCEN,  BBIYHMCIICHUH,
NPUMEHSATh CBOMCTBA apU(PMETUUYECKUX JEHCTBHHA  AJs
palMOHAIN3alUU BBIUMCICHUH.

OcymecTBIsITb CAMOKOHTPOJIb BBITOJHSAEMBIX JICHUCTBUN U
CaMOIIPOBEPKY pe3y/bTaTa BEIUNCICHUM.

Pemiate mnpocreiilime 3aia4yd U3 PEAIBHOM  KU3HH,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUS IS pElICHUs 3a7a4d U3
JPYruX y4eOHbBIX IPEIMETOB.
Pemars, mnpocreiilume 3agaum
CPaBHHUBATh  CHOCOOBI  pEIICHHUS
PalMoOHAJILHBIH CIIOCO0.

cnocodamu,
BbIOMPAThH

Pa3HbIMH
3a/ja4u,

6 kiaacc (ue menee 170 u)

53




Ha3zBpanue
pasnaena (TemMbl)
Kypca (4uciio

OcHoBHOe cofepsKkaHue

OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKOIIUXCS

4acoB)
HartypaabHble Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMY | BLINOJHATL apudMeTHueckue JelCTBUS C MHOTO3HAYHBIMHU
yucjaa yuciaMu. YucCIoBbIE  BBIPDOKEHHUS, TMOPSIOK  JEHCTBUH,|HATYpaJllbHBIMM YHCIAaMH, HAXOAMTh 3HAYeHUS] YHCIIOBBIX
(30 v) UCTIONIb30BaHue CKOOOK. OKpyTIieHUE HATYpaTbHBIX YHCEN. BBIpaXXEHHH cOo cCKoOKaMM U 6€3 CKOOOK; BHIYUC/ISATH 3HAYEHUS

Jlenurenu U KpaTHBIC YUCIA; HAUOOILWUL 00WULL Denumenb U

HAaumeHnvuiee 061/1466 KpaniHoe.

PaznoxeHnne yucima Ha MNOpPOCThIE MHOXUTENU. JlenuMocThb

CYMMBI U NIPOU3BEACHMUs. [leeHre ¢ OCTaTKOM.
Penrenue TeKCTOBEIX 3a1a4.

BBIPAXEHUI, COAEPIKALUX CTEIIECHU.

BbINOIHATL NPUKHAKY M OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPAKECHUM, IPUMEHATHh NPUEMBI IPOBEPKH PE3YJILTATA.
Hcnonb30BaTh MNpHU  BBIUUCICHUSAX MEpPeMECTHTEJbHOE H
coyerarejJbHOEe CBONMCTBA CJOXKEHMA M  YMHOKCHUs,
pacnpeodenumenbHoe CEOICHBO YMHONCEHUA OMHOCUMETbHO
CNoXceHusn, CBOUCTBA apu(pMeTHYECKUX J1eiiCTBUM.
HUccnenoBarb  4HCIOBBIE  3aKOHOMEPHOCTH,  IPOBOJUTH
YHCIIOBBIE IKCIIEPUMEHTBI.

@®opMyJMPOBAaTh  ONpedeJdeHUsl JEIUTENIs M KpPaTHOTOo,
HauOoJbIIero OOIIero JeNUTeNss W HAaUMEHBIIero OOIIero
KpaTHOIO, MPOCTOI0 M COCTABHOT'O YHCEJ; HCIOJIb30BaTh 3TH
MOHSITHS TIPU PeUICHUH 3a/1a4 (IIPH HEOOXOAMMOCTH C OTIOPOii Ha
AITOPHUTM TIPABHIIA).

IIpuMeHATh AJrOPUTMBI BBIYHCICHHUS HAHOOJBIIEro OOIIEero
JenuTeNnsT W HaMMEHBIIEro OOIIero KpaTHOrO JABYX YHCel,
AITOPUTM PA3JIOKEHUS YUCIIA HA ITPOCTHIE MHOXKUTEIIH.
UccnenoBarb cBoOiicTBa JCIMMOCTH CYMMBbl U IPOMU3BEJICHUS
YHCeJl ¢ OOPOM Ha BOIPOCHBIN MJIaH.

IlpuBoauTs, mnpuMepbl 4YHUCEN C 33JaHHBIMM CBONCTBAMH,
Pacno3HaBaTh BePHbIe M HEBEPHbIE YTBEPKICHUS O CBOMCTBAX
4lCcell, ONMPOBepPraTb HEBEPHBIE YTBEPXKIEHUS C IOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpyupoBars  MaTeMaTH4YeCKHe  NpPeAJIOKeHHSI  C
MOMOIUIBIO CBSI30K «H», «HIIN», «ECIH..., TO...» 10 00pa3ily.
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Pemath TekcTOBBIE 3a/1a4H, BKIIOYAIOIINE MTOHATHS AETUMOCTH,
apuMETHYECKUM CIIOCOOOM, HCIOJIb30BaTh TMepedop Bcex
BO3MOKHBIX BAPUAHTOB C ONTOPOI HAa BOIPOCHBIN MJIaH.
MopeanpoBaTh X0J pEIICHHS 3aJadd C MOMOIIbIO PUCYHKA,
CXEMBI, TAOIUIIBI.

[IpuBonuTh, pa3bupaTh, OICHHBATH Pa3TUYHbIE PpelIeHHUs,
3alMCH  pelIeHUd TeKCTOBBIX 3aJa4 C HalpaBISIONIEH
MOMOMUIBIO.

Kputnuecku orneHuBaTh MOJYy4YeHHBIH pe3yabTaT, HAXOAUTH
OIIMOKH, OCYLIECTBJIATH CAMOKOHTPO.Ib, IPOBEPSIsi OTBET HA
COOTBETCTBHE YCJIOBHIO.

Harasspnas
reoMeTpus.
IIpsimblie Ha
ILJIOCKOCTH
(79

llepnenouxynapuule npamvie. Ilapannenvrule npsamuvle.

Paccrosinue Mexny AByMsI TOYKaMH, OT TOYKHU JIO TIPSIMOH,

JUITMHA TTyTH HAa KBAJPAaTHOM CETKe.
IIpumepol npsamvix 6 npocmparcmee.

Pacno3HaBaTh Ha uepTekax, PHCYHKax Ccllydad B3aUMHOIO
PacmoJIOKEeHUs ABYX MPSMBIX.

HN3o00paxars ¢ NOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB
KjIeTyatoil Oymare JBe IepeceKarolyecs IMpsMble, JBeE
HapaJuIeNIbHBIE IIPSAMBIE, CTPOUTH MPAMYIO, MEPHECHINKYIIPHYIO
IAHHOM.

I[IpuBoauTH NpUMepbI napajuieIbHOCTH u
HMEPHEHINKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

PacnosHaBaTe B MHOIOYIOJIbHUKAX IEPHEHAUKYJAPHBIE H
napasienbHble CTOpoHbl. HM300paskaTb MHOTOYTOJIBHUKH C
napajuleIbHBIMU, IEPICHANKYIISIPHBIMI CTOPOHAMU 110 00pa3sity.
Haxoauth paccTosiHuE MEXIy IBYMS TOYKaMH, OT TOYKH JO
NpsSMOM, JUIMHY MYTH Ha KBaJpaTHOW CETKE, B TOM YHCIIE
UCTIONB3YS IU(PPOBBIE PECYPCHI.

Apoou
(32y)

OObIKHOBEHHasT ~ IpoOb, OCHOBHOE  CBOWCTBO

cokparnieHue npobeit. CpaBHEHUE U YIIOPSAOUYNBAHHUE TPOOCH.

Hecatuunple ApoOU 1 METpUUECKasi CUCTeMa Mep.

1po0H,

Apudmernueckue  ecTBUS ¢ OOBIKHOBEHHBIMH

JECATUYHBIMU APOOSMHU.

u

CpaBHHMBATBh U YNOPSIAOYMBATH JpoOU, BHIOHPATH CHOCOO
CpaBHEHHUS IpOoOei.

IIpeacTaBasiTh JEeCATUYHBIC JAPOOM B BHAE OOBIKHOBEHHBIX
npo0Oeil 1 OOBIKHOBEHHBIC B BHJIC JCCATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE NpeICTABJIeHUs] APOOHBIX YHUCEN TNpPU HX
CpaBHEHHH, MPH BBIYUCICHHUSX (TIPU HEOOXOJAUMOCTH C
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OtHomenue. Jlenenue B naHHOM OTHomieHUH. Macwmao,
MPOIMOPLHSL.

[Tonsite mpoueHTta. BrlunciaeHue mpoueHTa OT BEJIUYUHBI U
BEJIMYMHBI 110 €€ MPOLIEHTY.

Pemennie TeKCTOBBIX 3aj1a4, COAEPKAIIMUX APOOU U TPOLEHTHI.
[TpakTuueckast padota «OTHOILIEHUE IJIMHBI OKPYKHOCTH K €€
TUAMETPY».

HaIPAaBJISAIONIEH TOMOILBIO).

HUcnoab3oBaTh JCCATUYHBIC ApoOM TpH MpeoOpa3oBaHUHU
BEJIMYUH B METPUYECKOU CUCTEME MEP.

Boinoanars apugmMeTnyeckue aeiCTBHS C OOBIKHOBEHHBIMU U
JECSITUUHBIMH IPOOSMHU.

Bourumncasite 3HAYEHUS BBIPAXKEHHI, coAepKaImx
OOBIKHOBEHHBIE U JIECATHYHbIE  APOOH,  BBIIOJHATH
npeoOpazoBanus ApobOel, BBIOUPATH CHOCO0, NPUMEHSTH
cBoiicTBa apuMeTHUECKUX ACHCTBUU A PAIMOHATU3AINHI
BBIUMCIICHUM.

CocTaBasiTh OTHOIICHHS U MPONOPLUU, HAXOAUTH OTHOLICHHE
BEJINYVH, ICTTUThH BEIMYUHY B JJAHHOM OTHOIICHUH.

HaxoauTh 3KCHEPUMEHTAJNBbHBIM NMYTEM OTHOLIEHUE JJIMHBI
OKPY)KHOCTH K €€ nuamerpy (Ipd HEOOXOJUMOCTH C
HaIpaBJISAIONICH TOMOIIIBIO).

Haxoauth Mmacmitad TutaHa, KapThl U BBIYUCIATH PACCTOSHUSA,
WCITONIB3Ys MacITad ¢ OMopo Ha aJTOPUTM YUYEeOHBIX TCHCTBHIA.
OOBACHATH, UTO TAKOE MPOLICHT, YIOTPEOIATH 000POTHI peuu cO
CIIOBOM «IIPOILIEHT». BbhIpamaTh NpoueHThl B 1po0sSX U IpodH B
MPOIEHTAaX, OTHOIICHUE IBYX BEIMYMH B IMPOILICHTAX.
BbIYMCJIATH TPOIEHT OT YKCIIA U YUCIIO TIO €T0 MPOIEHTY.
OKpyrasTe 1podH U MPOIEHTHI, HAXOAUTH MPUOIMKSHUS YUCEIT
pr HEOOXOIMMOCTH C UCIIOIH30BAHUEM BH3yaTbHOU OMOPBI.
PemiaTth 3agayd HA YACTH, MPOLEHTHI, NPOMOPIUHU, HAa
HaxOoJIeHWe Apo0u (TIPOIEHTa) OT BEJIMUYMHBI M BEJIMYUHBI 110 €€
npoOu (MpOLIeHTY), ApoOu (MPOIEHTa), KOTOPHIH COCTABIISICT
oaHa BenuuuHa oOT gapyrod. IlpuBoauth, pa3dupars,
Ol[eHUBAThH PA3JIMYHBIC PEIICHUs, 3aHCHU PEIICHUN TEKCTOBBIX
3aJa4 MpU HEOOXOIMMOCTH C HAMPaBJISAIOLIEH TOMOIIIBIO.
N3Baekars uHpopManui u3 Ta0NMIl W JUarpamm,
UHTEPIPETUPOBATH TabJINYHbIE JaHHbIE, OTIpEeIeNATh
HauOoJIbIlIee M HAUMEHBLIEE U3 MPEACTABIEHHBIX JaHHBIX.
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Harnsaanas
reoMeTpus.
CummMmerpus
(64)

Ocesas CUMMemPUA. l[eHmpanbHaﬂ CuUmMmempus.

Ilocmpoenue cummempuyHvlx uyp.
Cummempus 6 npocmpancmese.

Pacno3HaBaTh Ha YepTekax U M300pakeHUsX, H300pakKaTh OT
PYKH, CTPOUTH C TOMOIIBI0O HHCTPYMEHTOB (PUTYypy (OTpE30K,
JIOMaHyI0, TPEYrOJIbHUK, TMPSMOYTOJIbHUK, OKPYXHOCTB),
CHUMMETPUYHYIO JTaHHOW OTHOCHUTEIIBHO TIPSMOW, TOYKU C
HaIIPaBJIAIOLIEH [TOMOILBIO.

Haxoauth npumepbl CHMMETPUH B OKPYKaIOLIEM MUPE.
MopaeaupoBath u3 Oymaru 1Be (UTYpbl, CHUMMETPUYHBIC
OTHOCUTEIIbHO TPSIMON; KOHCTPYHPOBATh TI'€OMETPUYECKHE
KOH(UTypaIyu, UCIOIb3Yys CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MTOMOIIBIO IIU(POBBIX PECYPCOB C OMOPOM HA AIITOPUTM YUCOHBIX
JIEUCTBUM.

Broipaxenus
¢ OykBamMu
(69

[TpumeHeHrne OYKB JIJIS 3aIMCH MAaTEMaTHYCCKUX BBIPAXKCHUH H
NpEIUIOKEHUN.  Bykeenuvie  8bipadiceHuss U 4UCTOBble
NOOCMAHOBKU.

BykBeHHBIC paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DOopMYIIBL.

HUcnoab3oBaTh OYKBBI i1 0003HAYCHUS] YUCEN, TIPH 3aIUCH
MaTEeMAaTHYECKUX  YTBEPXKACHHUM, COCTaBISTh OYKBEHHBIE
BBIPKEHHMS TI0 YCIIOBHIO 33/1a4uH.

HccnenoBatb  HECIOXKHBIE  YHUCIIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISI UX 3QITHCH.

BbrunciasaTh 4ncIoBOe 3HaUYCHHWE OYKBEHHOTO BBIPAKEHUS MPHU
3aJIaHHBIX 3HAYCHUSAX OYKB C ONOPOM Ha aNTOPUTM YYE€OHBIX
NIEUCTBUI.

3anucbIiBaTh ¢opmy.ni: nepuMerpa u ILIOIIAaN
NpSIMOYTOJIbHMKA, KBaapara;, JIMHBI OKPYXHOCTH, TUIOIIAJH
KpyTa; BHIMOJIHSATH BRIYHCJIEHHUS 110 3TUM (HOpMYyIIaM.
CocTaBiasaTh (GopMyJibl, BBIPAKAOIINE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE; 1IeHa, KOJIUYECTBO,
CTOUMOCTH; TPOHW3BOJAUTEIHHOCTh, BpeMs, O0BEM pabOTHI;
BBITIOJTHSITH BBIYUCIICHHUS 110 3TUM (POPMYJIaM.

HaxoauTh  HEU3BECTHBI  KOMIIOHEHT  apH(PMETHUECKOTO
JIehcTBH.

Harassgnas
reoMeTpus.
Durypsl

YeTbIpEXYroabHUK, MIPUMEPHI YeThIPEXYTOJIbHUKOB.
[IpsMoyrosbHUK, KBaJapaT: CBOWCTBA CTOPOH,  YIJIOB,
IUaroHaeH.

HN300pakaTh Ha HEJIWHOBAHHOM W KjeT4aTtoil Oymare c
HCIIOJIb30BaHNEM YEepPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIIBHUKY € 33JJAHHBIMH CBOMCTBAMHU: C
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HA IJIOCKOCTH
(14 9)

N3mepenue yriios. Buabl TpeyroiabHUKOB.

[Iepumerp mHOroyronenuka. Ilnomans

¢uryper. Dopmysbl

nepuMeTpa W IUIOIAgu mpsiMoyroibHuKa. [Ipubmmxénnoe

U3MepeHue miomaau Guryp.

Ipakxmuueckas paboma «lInowaow kpyeay.

NapajuIeIbHBIMU, NEPIEHANKYISIPHBIMU, PaBHBIMU CTOPOHAMH,
OpSAMBIMH  yIJIaMH U JIp., PaBHOOEAPEHHBIN TPEyroJbHUK.
IIpennarars U 00CyX1aTh CIIOCOOBI, AJITOPUTMBI IIOCTPOCHHUSI.
HccaenoBarb, UCHONB3Yysd  OKCIEPUMEHT,  HaOJIOJCHMUE,
MOJICJIMPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA, KBajpara,
pa3buBaTh HA TPEYTOJIBLHUKH C ONIOPOI HA BOMPOCHBIH IIJIaH.
O0ocHOBBIBATB, ONPOBEPraTb C IMOMOIIBIO KOHTPIPUMEPOB
YTBEPXKACHHUS O IPSAMOYIOJIbHUKE, KBaJpare, Paclo3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

H3mepsATs M CTPONTH C NOMOUIBIO TPAHCIOPTUPA YIJIbI, B TOM
YHCJIe B MHOI'OYTOJIbHUKE, CPABHUBATH YIJbl; Paclo3HABATh
OCTpBIE, IPSIMBIE, TYIIBIE, PA3BEPHYTHIC YIIIbI.

Pacno3naBarthb, n300paxaTh OCTPOYTOJIbHBIN, IPSIMOYTOJIbHbIN,
TYIOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJbHUKM (TpH  HEOOXOTUMOCTH C  HCIOJIB30BAaHHEM
BU3yaJIbHOW OTIOPHI).

BoruncasaTs HEPUMETP MHOT'OYT'OJIbHUKA, IUIOIIAIb
MHOT'OYTOJIbHUKA pa30MeHneM Ha IPSAMOYTOJIbHUKH, Ha PaBHbIC
(Gurypsl, NCIOIL30BaTh METPUUECKHE €IUHULIBI H3MEPEHUS
JUIMHBI U TUIOLIA/IU C OTIOPOI Ha aJITOPUTM y4eOHBIX IEHCTBHM.
HUcnonb3oBarh NPUOJIMKEHHOE M3MEPEHHUeE JIJTMH U TUIOIIAIeH
Ha Kier4yaroi Oymare, NpUOMKEHHOE U3MEPEHUE JUTHHBI
OKPY’KHOCTH, IUTOILAIN KPyTa.

Iono:kuTENLHBIE
OTpULATEIbHbIEC
qyucaa

(40 )

Hensie YucIa. Mooyns yucia,

ceomempuueckas

unmepnpemayus Mooyis. duciosvie npomedcymxu.

ITonmoxxurenpHBIE U OTpULATCIILHLBIC

yucna. CpaBHeHue

MOJIOKUTCIIBHBIX W OTPULATCIIbHBIX YHUCCIIL. ApI/Iq)MeTI/I‘-IGCKI/Ie
HeﬁCTBHH C IMOJIOXKUTEJIIBHBIMU U OTPUIATCIbHBIMHA YU CJIIaMU.

Perrenue TekcTOBBIX 3aad.

IlpuBoaAUTL NpPUMEPBI HUCIOIB30BAHUS B PEAIBHON KU3HU
IIOJIOXKUTENBHBIX U OTPULIATEIbHBIX YUCEL.

M300pamxkaTth 1enble 4ucia, MOJOKUTEIbHBIE U OTPULIATEIbHBIC
YKCJIa TOYKaMU Ha YUCIOBOU IIPSIMOM, HCII0JIb30BATh YHCIOBYIO
IPSAMYIO JUIsl CPABHEHUS YHCEIL.

IlpuMeHATs NpaBWJIa CPAaBHEHUSA, YNOPAAOYMBATH LEIbIC
qucia; HAX00UmMb MOOYIb YUCIA.

DopMyJHPOBATH IPABUJIA BEIUUCICHUS C MOJOKUTEIBHBIMU U
OTPULIATEIILHBIMU YHCIIAMU, HAXOAUTH 3HAYEHHUS YMCIIOBBIX
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BBIPAXKEHHI, coZeprKaIInX JIEeUCTBUS
C TOJIOKUTEIBHBIMM M  OTPULATEIBHBIMU YHUCIAMH TIpPH
HEOOXOMMOCTH C OMOPOI Ha ANTOPUTM IPABUIIA.

IIpumeHsATH CBOWCTBA CIOXKEHUS W yYMHOXEHUS A
peoOpa3oBaHUs CyMM U MTPOU3BEICHUN.

IIpencraBienue
JTAHHBIX
(6 4)

[IpsimoyronbHasi ~ cucreMa  KOOpIMHAT HA  IUIOCKOCTH.
KoopauHaTel TOUKH Ha MJIOCKOCTH, abCIiMcca U OpIMHATA.

CronbuaTbie U KPYroBbIe JUArPaMMBI.

[IpaxTuueckas pabdora «IlocTpoenue nuarpamm».

Pemienne  TEKCTOBBIX — 3aja4,  COAEpXKAIUMX  JIAHHBIE,
IpeJCTaBICHHbIEC B TA0INIIAX U HA JUarpaMMax.

OO0bSACHAT, M WLIIOCTPUPOBATH NOHATHE MPSIMOYTOJIBHOU
CHUCTCMbI KOOpAuHAT Ha IIJIOCKOCTH, HUCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPAVMHATHOW IIOCKOCTH TOYKHU U
¢Gurypel 1o 3agaHHBIM KOOpAWHATaM, HAXOAUTh KOOPIWHATHI
TOYEK.

Yurath cToj0uaThIe u KpYTOBbIE JINarpaMmBbl;
HHTEPNPETHPOBATH JaHHbIE; CTPOUTH CTOJI0UYATHIE JUArPaAMMBbI.
Hcnoan3oBaTh MH(pOPMALMIO, NPEACTABICHHYIO B Ta0NMLAX,
Ha JuarpaMmax s PEIIeHHs TEKCTOBBIX 3a/1ad W 3a1ad U3
pEaTbHOM KU3HH.

Harasspnas
reoMeTpus.
Durypsl

B NIPOCTPAHCTBE
(CR))

Ipsamoyeonvrulti napannenenuned, Kyb, npuzma, nAUpamuod,
KOHyC, — yuiundp, wap u  cgepa.  Hzobpasxcenue
NpOCMPAHCMEEHHbIX dueyp. Ipumepoi Dpa3zeépmox
MHO202PAHHUKO8, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co3z0anue Mmooernetl
HPOCMPAHCMBEHHBIX PUSYP».

Ilousmue o00véma; edunuyvt uzmepenuss o006wvéma. OO6vEM
NPAMOY2071bHO20 napaiieienuneda, Kyoa, popmyast 06véma.

Pacno3HaBaTh Ha 4YepTeKax, pUCYHKaxX, OMUCBIBATH TUPAMHULY,
npu3sMy, LWIMHApP, KOHYyC, Iap, H300paxaTb HUX OT pPYKH,
MOJEJMPOBaTh 13 Oymaru, IUIACTHIIMHA, MPOBOJOKH U JIp. C
Hanpasisoneil nomousio. IlpuBoANTL NMpuMepbl 00HEKTOB
OKPY’KaIOIIEero MUpa, UMEIOLINX (GOPMbI HA3BaHHBIX TeJl.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U IUAMETP, PA3BEPTKA.

N3yuaTh, ucnonb3ys SKCIEPUMEHT, HAOIIOACHUE, HU3MEpeHHe,
MOJIEJIMPOBAaHUE, B TOM YHUCIIE KOMIIBIOTEPHOE, U ONMCBHIBATH
CBOMCTBA HAa3BaHHBIX TeJ, BBIABJIATH CXOACTBA M Pa3IUYUA:
MEXIy MAPAMHUA0N U IPU3MOU; MEXNY HUIUHAPOM, KOHYCOM U
LIapOM.

Pacno3snaBaTh pa3BEPTKU Mapajulenenunena, Kyba, MpHU3MBI,
NpaMU/bl, KOHYCa, WIMHIPA; KOHCTPYMPOBATh JaHHBIC Teja
U3 pa3BEPTOK, CO3JaBaTb HUX MOJEIM C HaIPaBIAIOLICH
IIOMOUIBIO.
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Co3naBaThb MoOJeJH TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TIJIACTUJIMHA U JIP.) C ONIOPOM Ha aJTOPUTM y4eOHBIX
NIEUCTBUI.

H3mepsiTe Ha Moaedsix: JUIMHBI pEOEp MHOTOTPAaHHHUKOB,
JTUaMeTp Imapa.

Boruucasats mno  ¢opmyaam: 00bEM  IPSIMOYTOJBHOTO
napajuiesenunena, Ky0a; MCIOIb30BaTh €IMHULIBI HU3MEpPEHUs
00b€Ma; BBIYUCIATH OOBEMBI TEJ, COCTAaBICHHBIX M3 KYOOB,
napasuleJienuneoB; pemaTh 3a4a4u C PeaJbHbIMU JaHHBIMU C
OTIOPOY Ha CTIPABOYHYIO MH(POMAIIHIO.

IHoBTOpEHME,
00001IEHHE,
CHCTeMAaTH3aUMs
20 v)

[ToBTOpEHNE OCHOBHBIX MOHSATUH W METOAOB KypcoB 5 u 6

KJIacCcoB, 0000IIEHNE U CUCTEMATH3alis 3HAHUI.

BbI14ucjsATh 3Ha4CHUSI BEIPAXKECHUI, COIEPKAIINX HATypaJIbHBIC,
Lenble,  MOJOXWUTEIbHBIE W OTPULATEIBHBIE  YHCIA,
OOBIKHOBEHHBIE M JECATUYHBIE  JIpoOM,  BBINOJHATH
npeoOpa3oBaHMsl YUCET W BBIPAKEHUW TpHU HEOOXOJAMMOCTH C
HaIIPaBJISAOIIEH TOMOILBIO.

Bb10npaTh c1ocod cpaBHEHUS YUCEIl, BHIYUCICHUI, IPUMEHATH
cBolicTBa apu(MEeTHUECKUX ACUCTBUN I palliOHAIM3AIUN
BBIYMCIICHUM.

PemaTes npocreifime 3a1a4y U3 peajlbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSl Ui pELIeHHs 3aJad M3 JPYrux
IIPEIMETOB.

Pemars npocreiiiume 3a1a4n pa3HbIMH CIIOCO0AMM.
OcyumecTBASTH CAMOKOHTPOJIb BBINOJHAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3y/bTaTa BEIUNCICHUH.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOTI'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHMUS)
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7 kaacc (ae meree 102 u)

Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHoBHoOe cofepskaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00YYAKIIUXCS

4acoB)
Yucaa u [TonsITHE paOHATBHOTO YKCIIA. CucreMaTH3UPOBATH U 000ramAaTh 3HAHUS 00 OOBIKHOBEHHBIX
BBIYHCJICHHS. ApudmeTndeckue 1eUCTBUS C pallMOHAIBHBIMU YHCIIAMHU. U ICCATUYHBIX APOOSX.
PanmonanbHbIe CpaBHeHUe, yIOpsAJOYNBAHNE PAIMOHABHBIX YHCET. CpaBHUBATh M YHNOPAI0YUBATH APOOH, MpeoOpa3oBhIBas MPU
yucjaa CreneHb ¢ HaTYpaJIbHBIM ITOKA3aTEIIEM. HEOOXOIUMOCTH  JECATUYHBIE JpoOM B  OOBIKHOBEHHBIE,
(25 9) Pemienrie OCHOBHBIX 33/1a4 Ha JpoOU, MPOIEHTHI U3 pealibHOM | OOBIKHOBEHHBIE B JECATUYHBIC, B YACTHOCTH B OECKOHEUYHYIO

MPaKTUKH.
[Ipu3Haku  JENMMOCTH,  pa3IOKEHUs
HATypaJIbHBIX YHCEIL.
PeanbHbie 3aBUCHUMOCTH. [Ipsamas
HMPONOPLUOHAIEHOCTH.

Ha MHOXUTCIIN

u obpatHas

JECATUYHYIO IPOOb.

IIpumensTe  pa3sHooOpasHble  CIOCOOBI M NPHEMBI
BbIYUCJICHUS 3HAYEHUH JPOOHBIX BbIPAKEHM, COACPKAIINX
OOBIKHOBEHHBIE H  JCCATHYHBIE JApOOU: 3aMEHSATh TpHU
HEOOXOAMMOCTH  JECATUYHYIO  JpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BBIpaXKeHUE K (opme,
HauOosiee ymoOHOM JUIsi  BBIYMCIICHHH, MpeoOpa3oBHIBATH
IpOoOHBIE BBIPAKEHUS HAa YMHOXXEHHE U JIEJICHHUE NIEeCATUYHBIX
IpoOeil K JEHCTBUAM ¢ IENIBIMH YUCIIaMU (TIpU HEOOXOMMOCTH C
HaIpaBJISAIONICH TOMOIIIBIO).

[IpuBoauTHL 4yHCIOBBbIe U OyKBeHHble NMPHUMEPbI CTEIEHHU C
HATYpaJIbHBIM TIOKa3aTelleM, OOBSCHSS 3HAYCHHUS OCHOBAHHUS
CTENEeHH U IOKa3aTessl CTEeNEeHW, HaXOAUTh 3HAYEHHs CTEIeHeu

Buza a'’ (a — moboe paluoHANBLHOE YUCIIO, /I — HATYpallbHOE
YHCIIO) C OMOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.

[lonumars cMbIca 3anMcH 0OJBIIMX YHCEJ C MOMOIIbIO

JeCATHYHBIX Apo0ei u creneHel yuciaa 10, npuMeHsITh UX B

peajJibHbIX CUTYalusIX.

[IpuMeHSTH NPU3HAKY JAETUMOCTH, PA3IOKEHHUS] HA MHOXKHUTEIN
HaTypaJIbHbIX YHCEI.

Pemars npocreiinmue 3a1aum Ha YaCTH, MPOLEHTBI, MPOMOPIIUH,
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Ha HaXOXKJeHUE IPpOoOH (IIPOLIEHTA) OT BEIMYMHBI M BETUIHHBI IO
e€ npobu (TmpoleHTy), npodu (MpoIeHTa), KOTOPBIA COCTaBIISACT
onlHa BenuuuHa oT gapyrod. IlpuBoamTh, pa3zdupars,
OlIeHMBATh PA3JINYHbIC PEILCHUs, 3allUCH PEIICHUN TEKCTOBBIX
3az1ad.

Pacno3naBaTh M 00BbACHATH, ONIUPASCH HA ONPEACIICHUS, TPSIMO
HNPONOPLUOHAILHBIE 5 o0paTHO HPONOPLUUOHAILHEIE
3aBHCHUMOCTH MEXIY BEIMYMHAMU; NPUBOAUTH MPUMePbI STHUX
3aBUCUMOCTEHl W3 peaJlbHOrO MHpa, U3 JPYrux y4eOHBIX
PEIMETOB.

Pemats mpocTeiiiine mMpakTHKO-OPUEHTHPOBAHHBbIE 3a1a4M
Ha  JApo0H, TPOLEHTbI, MNPAMYKD H 00paTHy10
NMPONOPUNOHATIBLHOCTH, IPONOPLHH.

Anredpanuyeckue
BbIPaKEeHU S
(27 9)

bykBennsble BeipakeHus. [lepeMennsbie. JlonycTuMbie 3HaUEHUS
nepeMeHHbIX. DOpMyIIbL.

[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKECHHM, PACKPBITHE CKOOOK
Y TIPUBEJICHUE MOAOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEJIEM.
MHOrousIeHBI. Cnoxenue, BBIYUTAHUE, YMHOXKEHHE
MHOTO4JIeHOB.  DOpMysibl  COKpamIEHHOTO  YMHOXXEHHS.
Pa3noxeHre MHOTOYJI€HOB HA MHOYKUTENH.

OBaanern Ha 0a3oBOM YPOBHeE anredpandeckoi
TEPMUHOJIOTHEN U CHMBOJIMKOW, NMPHUMEHAThL €€ B Ipolecce
OCBOCHHMS y4eOHOTO MaTepuaa.

Haxoauth 3HayeHHs OyKBEHHBIX BBIPQXKEHUU IMPHU 3aJaHHBIX
3HaYEHUSX OYKB; BBINOIHITH BBIYUCIECHUS IO (hOpMYJIIaM.
BbInoaHATHL peoOpa3oBaHUs 1IEJIOTO BBIPAKEHUSI B MHOTOWJIEH
MpUBEICHUEM TOJOOHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.
BbINOJHATL YMHOXXEHHE OJHOYJICHA Ha MHOTOWICH U
MHOTOYJICHAa Ha MHOTOWICH, MPUMEHATH (OpMyIbl KBajapaTa
CyMMBI ¥ KBaJpaTa pa3HOCTH C OMNOPOW Ha CIPABOYHYIO
nHpopMaIuio.

OcylecTBAATh PA3IOKEHUE MHOTOYICHOB Ha MHOXHUTEIH
myTéM BBIHECEHHUS 32 CKOOKHU OOIIEro MHOXKHUTEIS, IPUMEHEHUS
dbopMyBl  pa3HOCTH KBAApPaToB, (OPMYT  COKpPAIMEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
I[IpumeHnsiTh mpeoOpa3oBaHWE€ MHOTOUWIEHOB Ul pElIeHUs
pa3IUYHBIX 3a7ad M3 MaTeMaTHKH, CMEXHBIX IMPEJAMETOB, U3
pEaTbHOM MPaKTHKH.

3HAKOMHTHCS C HCTOPHUE Pa3BUTHS MATEMATHUKH.
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YpaBHeHus
U HepaBeHCTBA
20 v)

VYpaBHeHue, IIpaBuJIa npeoOpa3oBaHuUs
PaBHOCUJILHOCTh YPaBHEHU.
JInneliHOE ypaBHEHHE C OHOU NIEPEMEHHOM

ypaBHEHUS,

MIEpEMEHHOM, pelICHNUE JIMHEWHBIX YpaBHEHUH. Pemenue 3amau

C TIOMOIIBIO YPaBHEHUH.

Jlunetinoe ypasnenue c 08yMs nepemMeHHbIMU U €20 2paduk.
CucremMa 1ByX JUHEHHBIX YPAaBHEHHUH C ABYMS NEPEMEHHBIMH.
Pemenue cucreM ypaBHEHUH CIMOCOOOM TIOJCTAaHOBKH |

Coco0OOM CIIOKEHUS.

Pemarsp nuHeiiHOE ypaBHEHHUE C OJTHOW MEPEMEHHOMN, MPUMEH A
NpaBUJIa [1epexo/ia OT UCXOHOTO YPAaBHEHUS K PABHOCHIIBHOMY
emy Oouiee mpoctoro Buaa. [IpoBepsTh, SBIseTCS I KOHKPETHOE
YUCJIO KOPHEM YpaBHEHHSI.

IHonOupars npuMepbl THap 4YUCEN, SBISIONIUXCA PEIICHUEM
JIMHENHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouth B KOOPAWHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO
yYpaBHEHUS C JIByMSl MEpPEeMEHHbIMH (TMpuU HEOOXOIUMOCTHU C
UCIIOJIb30BAaHUEM CMBICIIOBOW OTOPBI); TMOIB3YACh TIpadukom,
NPUBOAUTH NIPUMePbI PELICHNS YPaBHEHUS.

HaxoauTh pemenue CHUCTEMBI ABYX JIUHEHHBIX YpPaBHEHUU C
JIBYMSI IEPEMEHHBIMH C ONIOPO HA JITOPUTM YUE€OHBIX ICHCTBHIA.
CocTaBJAITH M pemiaTh ypaBHEHUE WU CUCTEMY YPAaBHEHHH 1O
YCIOBHIO 33Jaud, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33Jjayd TOJIYYEHHBIA pE3yJabTaT C ONOPOM Ha
BOITPOCHBIN IIJIaH.

Koopannartsi
U rpaguku.
DOyHKIUHA
(24 4)

Koopaunata Touku Ha npsmMoil. UncioBble TPOMEKYTKH.
PaccTosinue Mexay 1ByMsl TOUKaMH KOOPIMHATHON MIPSIMOM
[IpssMoyronbpHas cucTeMa KOOpAUHAT Ha MIIOCKOCTU. IIpumepnl
rpaduKoB, 3a1aHHbIX opMynamu. UTeHne rpaduKoB peanbHBIX

3aBUCHUMOCTEM.

[onarue ¢ynkuuu. I'papuk ¢ynkumu. CpoiicTBa (QyHKIHIL.

Jlunetinas  gynkuus. Iloctpoenue rpaduka

byakuun. ['paduk Gyakmmm y = kx + b.

JIMHENHOU

HN3o0paxarh Ha KOOPJMHATHOM PAMOM TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH,
MHTEPBAJIbL; 3aMCHIBATh UX HA aNreOpanyecKoM s3bIKe.
OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 33JaHHBIM
KOOpJMHATaM; CTPOUTh T'paUKHd HECIOXKHBIX 3aBUCHMOCTEH,
3aJaHHBIX (QopMyJamMH, B TOM YHCIE C MOMOIIbI0 IU(POBBIX
nabopaTopuid.

[IpumeHsiTh, M3y4YaTh NpPEeHMMYILECTBA, HHTEPNPETHPOBATH
rpaduveckuii crocod MpeACTaBICHUs U aHaIu3a pa3HooOpa3zHon
KHU3HEHHOH HH(pOpMAIIHH.

OcBauBaTth Ha 0a30BOM ypOBHE MOHATHE (DYHKIIUHU, OBJIAJIEBATh
(YHKINOHATIHLHON TEPMHUHOJIOTHEH.

Pacno3naBarth JmHEHHYIO QyHKIUIO ¥ = kx + b, OMHCHIBATH
e€ CBOWCTBA B 3aBUCHMOCTH OT 3HaYeHUH K03 IUIIUEHTOB k U b
(mpu HEOOXOAMMOCTH C OTIOPOH HA AITOPUTM MPABHUIIA).
Ctpouts rpagukm TuHEeHHOW QyHKIMU, QYHKIUN Y = kx + b
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Hcnoab3oBaTh nM(pPOBBIE pecypchl s TOCTPOSHHS TpaduKoB
GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI JIMHEHHBIX 3aBUCUMOCTEN B pEaIbHBIX
poueccax U sIBJICHUSIX.

IloBTOpPEHME
u 00001IeHHE

6w

[ToBTOpEHME OCHOBHBIX NMOHATHI U METOJOB Kypca 7 Kiacca,

000011IeHE 3HAHUH.

BbiOnparh, NpPHMEHATH CHOCOOBI  CPAaBHEHUS  YUCEIl,
BBIYUCIICHU, npeoOpa3oBaHW  BBIPAXKEHUW,  PEIICHHS
ypaBHEHHI IPU HEOOXOMMOCTH C HAIPABJISIOIIEH TOMOIIBIO.
OcymecTBIsITb CAMOKOHTPOJIb BBITIOJTHAEMBIX ACHCTBUN H
CaMOTIPOBEPKY pe3yJibTaTa BBIYMCICHHH, MpeoOpa3OBaHHM,
MMOCTPOECHU.

Pemars npocreiimume 3a1a4u U3 peayibHOMN )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHHUA [Jis pEIICHHs 3a7ad U3 JIPyrux
MIPEMETOB.

Pemiars mnpocreiilive TEKCTOBbIE 3a4a4d, CPABHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3a/1a4H.

8 kiacc (e menee 102 u)

Ha3Banue
pasneina (TemMbl)
Kypca (4uciao

OcHOBHOE coiep:KaHue

OcHOBHBIE BUbI 1€ATEJIbHOCTH 00y4al0IIUXCS

4acoB)
Yucaa u KBanparusiii kopenb u3 uncna. [lonamue o6 uppayuonanrorom | @opMyJIMpoBaTh onpenaeaeHue KBapaTHOTO KOPHS W3 YHCIa,
BbIYHCJICHHSI. yucne. /lecamuunole npubIUNCEHUS. UPPAYUOHATLHBIX YUCE]L. apu(METHYECKOTO KBAJPATHOTO KOPHS NPU HEOOXOJAWMOCTH C
KBanpartHbie HeticmsumenvHule uucna. Cpagnenue 0eticmeumenbHulx yucell. |BU3yalbHON OIOPOH.
KOPHHU Apudmerndecknil KBaapaTHBIN KOPECHb. [IpuMeHSITH ONEpaIfio HW3BICYCHUS KBAJAPATHOTO KOPHS U3
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(15 9) YpaBHEHHE BUIA X° = 4. YHClia, HCMOJb3YS TP HEOOXOUMOCTH KAJIbKYJISTOP.
CaoiicTBa apupMeTUIECKUX KBaJIpaTHBIX KOopHel. |OueHUBaTh  KBAJpaTHbIE KOPHHW  IICJIBIMA  YUCIAMH H
[IpeoOpa3oBaHne  YHUCIOBBIX  BBIPAXKECHUH,  COJAEPIKAIIMX | AECATHUHBIMU APOOSMH.
KBaJPaTHBIEC KOPHH. CpaBHUBATh W yNOPSAOYHMBATH  pAlMOHAIbHBIE U
HppaluOHAJILHBIC YHCJia, 3allMCAHHBIC C IMTOMOMIIBIO KBaAPATHBIX
KOpHEH NMpH He0OXOAUMOCTH C HAPABJISIOIIEH TOMOIIBIO.
HccaenoBarb ypaBHEHUE 2= a, HaxXOOuUThb TOYHBIE U
npuOIKEHHBIE KOpHU 1TpH a > 0.
HccaenoBarbs CBOMCTBAa KBAAPATHBIX KOPHEW, MPOBOJS
YUCIOBBIC OJKCIICPUMCHTBI C HCIHOJB30BAHUCM KAJILKYJIATOPA
(koMITBIOTEPA).
IlpuMeHATs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jid
npeodpa3zoBaHUsl BbIPAKEHH .
BbinosHATL mpocreiilmne npeo0pa3’oBaHUs  BBIPAXKECHUI,
coJepkalluX KBaJgpaTHble KOPHU. BbIpakaTh mepeMeHHbIE W3
TEOMETPUUYECKUX U (Pu3nUecKuX (HOopMys Mpu HEOOXOAMMOCTH C
ONOPOI Ha MPABUIIO.
BoruucjsATh 3HAYEHUS BBIPAKEHUN, COAEPKAIIUX KBAJIpPaTHBIC
KOPHH, UCTOJIb3Ysl IPU HEOOXOJUMOCTHU KAIbKYISATOP.
Hcnosb30BaTh B XOA€ pelIEHUA 3a7ad  dJIEMEHTapHbIE
MMPpCACTaBJICHHUA, CBA3AHHLIC C HpHGHH)KéHHBIMI/I 3HAYCHUAMU
BCIIMYHH.
3HAKOMUTHCS C UICTOPUEH PA3BUTUA MATEMATHKH.
Yucaa u Crenens ¢ nensiM nokasareneMm. CrangapTHas 3anuch yucia. | PopMyJupoBaTh onpeaeleHHe CTEIEHH C LEIbIM MTOKa3aTeleM
BbIYHCJICHHS. Pa3mepbl 00bEKTOB OKPYIKAIOIIETO MHpPa (OT 3JIEMEHTaPHBIX (mpu HEOOXOAMMOCTH TI0 BU3YAIILHOH O1ope).
Crenennb YacTUI] 0 KOCMHUYECKUX 0OBEKTOB), JUINTEIBHOCTD IpoueccoB | [IpeacTaBiasTh 3aMuch OOIBIINX U MAJIBIX YHCEIT B CTAHAaPTHOM
¢ HeJIbIM B OKpPY’KalOIllEM MHUPE. Bujne. CpaBHMBATBL 4YHCIa W BEIUYMHBI, 3alHCAHHBIE C
NnoKasareJiemM CBoiiCcTBa CTENEHU C LIEJBIM ITOKA3aTEJIEM. UCIosib30BanueM crernenu 10.
(7 9) Hcnoab3oBarh 3amMch YKCEN B CTAaHAAPTHOM BHAE A

BBIPQKEHUSI pa3MepoOB OOBEKTOB, JUIMTEIBHOCTH IPOLIECCOB B
OKPY’KAIOILlEM MUDE.
DopMyJHPOBaTh, 3aHCHIBATL B CUMBOJIMYECKOH ¢opMe U
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WLTIOCTPUPOBATH NMPHMEPAMM CBOMCTBA CTENEHU C LEIbIM

nmokaszatesieM (MpU  HEOOXOJWMOCTH C  HCIIOJIb30BAHHEM
BU3yaJIbHOW OTIOPHI).
IIpumMeHsiTh  cBOMicTBA  CTeMEeHHW Uil  IpeoOpa3oBaHUs

BBIPQKCHUM, COICPXKAIIMX CTENEHU C LEIbIM I0Ka3aTeleM ¢
UCIOJIb30BAaHUEM  CIIPaBOYHOM HWHpopManuu. BbINOJHATH
AEHMCTBUSl C YWCIIAMHM, 3allUCAaHHBIMH B CTaHIAPTHOM BUJC
(YMHOXEHUE, JIeJICHHEe, BO3BEICHUE B CTCTICHB).

Aareopanyeckne |KBagparHeiil TpéxuneH. PaznoxkeHue kBaapaTHOro TpéxwieHa | Pacmo3HaBaTh — KBaJpaTHBIM — TpEXWIEH,  YCTaHABJIMBATb

BbIPasKEeHUSl. Ha MHO>XHTEJIN. BO3MO>KHOCTB €0 Pa3jI0KEeHUsI HA MHOXKUTEH.

KBaapartublii PackiaabiBaTh Ha MHOKHMTENIHM KBAJpPaTHBIM TPEXWIEH C

TpéxuieH HEOTPULATENIbHBIM JAUCKPUMHUHAHTOM MpPH HEOOXOIUMOCTH C

(59 ONOpOH Ha AITOPUTM IIpaBUJIA.

Aareopaudyeckue | AnreOpandeckast ApoOb. [lomycTUMBble 3HaUEHUs IEPEMEHHBIX, | 3anuchIBaTh anreOpanyeckue BoipakeHus. HaxoauTb o0aacTh

BbIPAKEHUSI. BXOJISIINX B areOpandeckue BoipakeHuss. OCHOBHOE CBOMCTBO | ONIPEICTICHUS PAllMOHALHOTO BHIPAKEHUS.

Adredpandeckasi | anreOpanueckoi Apoodu. CokpaiieHue apooeil. BbINOJIHATL YKUCIOBBIE MOJACTAHOBKA U BBIYMCJASTH 3HAUYCHHUE

ApooOL Cnoxenue, BbIUHTAHUE, YMHOXEHUE u JeJIeHne | JpoOH, B TOM YHCIIE C TIOMOIIBIO KAJIbKYJISTOpA.

(15 4) anredbpanveckux apoOeii. IlpeoOpazoBanue BbIpaxkeHUi, | POPMYJIHMPOBATH OCHOBHOE CBOHCTBO alreOpandecKou qpoou u

COJIeprKalINX anredpandeckue Ipoou. NPUMEHSTH €ro s mpeoOpa3zoBaHus IpoOeit.

BbinoaHATL JeiicTBUSL ¢ anreOpandyeckKUMH ApOOSIMH TIpU
HEOOXO/MMOCTH C Hampasisiiomed momouibio. [IpuMeHsaTh
npeoOpa3oBaHMs BBIPAKEHUHN I pelIeHHs 3a7ad. BeIpakaTh
nepemeHnbie 3 Gopmyn (PUINYECKUX, TEOMETPUUECKUX,
OTIMCBHIBAIONIUX OBITOBBIC CHUTYallMM) TPH HEOOXOIUMOCTH C
HaIIPaBJIAIOLIEH [TOMOILBIO.

YpaBHeHus KBagpatHoe ypaBHeHue. HenonHoe kBagpatHoe ypaBHeHHE. | Pacmo3HaBaTh KBajpaTHBIC YpaBHEHUS.

U HEPABEHCTBA. dopMmyna KOpHEH KBaJAPaTHOrO ypaBHEHUs1. Teopema Buema. |3anucbiBaTh (OPMYJy KOpHEH KBAJApPaTHOTO YpPaBHCHHS,;

KBanpartHble Pemenne ypaBHeHmii, cBoAsIMXcs K KBagpaTHbIM. [IpocTeiiue | pemiaTh KBaJpaTHble YPaBHEHUS] — IIOJHbIE U HEMOJHbIE (C

YPaBHeHHA IpOOHO-pallMOHAIBHBIE YPABHEHHUS. HCIIOJIb30BaHUEM CIIPABOYHON HH(POPMAIIHH).

(15 4) Pemenne TEKCTOBBIX 3ajad € MOMOIIBIO KBajapaTHbIX |[IpoBoaMTH mpocTeiilie  MCCAeIOBAHMA  KBAJIPATHBIX
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YpaBHEHUM.

YpaBHEHUM.

Pemiats ypaBHeHHUs1, CBOASIINECS K KBAJPAaTHBIM, C MTOMOUIBIO
npeoOpa3oBaHUil U 3aMEHO IIEPEMEHHON C OMOPOH Ha aITOPUTM
paBuIIa.

Hab6aonars W aHAJAM3HPOBATH CBSI3b MEKIY KOPHSMH U
K03 pHLIMEHTaMU KBAJPAaTHOTO YPABHEHUSI.

Ipumenamo meopemy Buema onsl peutenus
3a0ay (¢ ucnonv3osanuem oopasya).

Pemath, TeKcTOBBIE 3aJa4H  anreOpauvyeckuM CrHocoOoM:
NEPEeXOAUTh OT CIIOBECHOM (OPMYIMPOBKH YCJIOBHUS 3a/aud K
anreOpanveckoil MoJenu MyTEM COCTaBJICHHS ypaBHEHHS (TIpH
HEOOXOJMMOCTH C  HANpaBiSIOMIEH  IMOMOINBIO);  pemaTh
COCTaBJICHHOE ypaBHEHHUE; HHTEPIIPETUPOBATH PE3yJIbTaT.
3HAKOMHUTBCS C HCTOPUEN Pa3BUTHS ATeOPBHI.

YpaBHeHnust JluHeliHOE ypaBHEHHE C JBYMS INEpEeMEHHBIMH, €ro Tpaduk,| Pacmo3HaBaTh TWHEHHbBIC ypaBHEHHS C IBYMS IEPEMEHHBIMHU.
U HepaBeHCTBA. IIPUMEPBI PEIICHNS YPABHEHUM B LIEJIBIX YNCIIAX. Crpouth rpadukyd JHHEWHBIX YypaBHEHUH, B TOM YHCIE
Cucrembl Pemenne cuctem AByX JMHEHHBIX YpaBHEHHUN C JABYMs |HCNOJIB3ysi HuGpoBbie pecypebl (IpH HEOOXOAUMOCTH C
YPaBHEeHUM NCPEMCHHBIMH. [IpUMEpBhI  pEIIeHHs CHCTEM HEIMHEHHBIX | ONOPON Ha aITOPUTM Y4eOHBIX IEHCTBHIA).
(13 4) YpaBHEHUH € IBYMs IEPEMEHHBIMH. Pazimuare napasnienbHble U MEPECeKaoNIUecs MpSIMbIE MO UX
I'papuueckas  unmepnpemayusi  ypagmeHus ¢ 08YMs|ypaBHECHHSM.
nepemMeHHbIMU U CUCeEM YPABHEHULL C 08Y M NepeMEeHHbIMIL. Pemath cucrembl JABYX JIMHEHHBIX YypaBHEHUH C JByMS
Pemennie TeKCTOBBIX 33124 C TOMOIIBIO CUCTEM YPaBHEHU. MIEPEMEHHBIMU TIOJICTAHOBKOU U CIIOKEHHUEM.
Pemarsp npocTeiinie cucTeMsbl, B KOTOPBIX OJHO W3 YpaBHEHUH
HE SBJSICTCS JTMHEHHBIM IIPH HEOOXOIMMOCTH C HaIpPaBISIONIEH
MOMOMUIBIO.
Ilpueooums  cpagpuueckyrlo  unmepnpemayuio  peuleHus
VpasHeHus: ¢ 08yMsl NePeMeHHbIMU U CUCIEM YPABHEHU ¢ 08YM3
nepemeHHbIMU.
PemaTh TeKCTOBBIE 3a1a4M AITeOPaUIECKUM CITIOCOOOM.
YpaBHeHnus HucnoBble HEPABEHCTBA U UX CBOMCTBA. DopMyIHpPOBaTH CBOlicTBa YUCIIOBBIX HEPABEHCTB,

1 HepaBeHCTBA.

HepasenctBo ¢ ogHOM nepemMeHHON. JIMHEHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH UX HA KOOPAUHATHOM IPSIMOMN.
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HepaBencrBa OJIHOW TMepeMeHHOU U ux pemnieHue. CucTeMbl JTUHEHHBIX IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OJIHOW MTEPEMEHHOMN U X pElICHUE. Pemars nuHElHBIE HEpPAaBEHCTBA C OJHOM MEPEMEHHOM,
N300paxkeHue pemieHus: TMHEHHOTO0 HEPABEHCTBA M UX CHUCTEM | M300paxkaTh pellleHrne HepaBEHCTBA Ha YMCIIOBOM MPSAMOIA.
Ha YHCJIOBOM MPAMON. Pemiath crcTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh pelieHue

CUCTEMBI HEPAaBEHCTB Ha YHCIIOBOU MPSIMON TTPH HEOOXOIUMOCTH
C BU3YaJIbHON OMIOPOM.

DYHKINH. [Monstne ¢dyakmuu. OOIACTh ONpENEIeHUS U MHOKECTBO Hcnonb3oBaTh  (QYHKIMOHATBHYIO  TEPMHHOJIOTHIO U

OcHoBHbIE 3HaueHui Gpynkuuu. CriocoOs! 3agaHus GyHKIIHIA. CHMBOJIMKY.

MOHATHS I'paduk pynkuuu. CpoiicTBa GyHKIUHU, UX OTOOpakeHHE Ha | BBIYHCAATH 3HAYeHMs (QYHKIMH, 3a1aHHBIX (popmynamu (pu

(S rpaduxke. HEOOXOAMMOCTH HCIOJIb30BaTh KAJIbKYJSATOP); COCTABJISATH
TadAMUbI 3HAYeHUH QyHKIIH.
Ctpouthb no Toukam rpagpuku ¢yHKIIAH.
OnuceiBaTh CBOIicTBAa (QyHKINUU HAa OCHOBE €€ rpaduuecKoro
NpPEJCTaBICHUsT TNpU  HEOOXOOUMOCTH C  HaIpaBIsOIIEH
MOMOMUIBIO.
HUcnonb3oBath  QYHKIMOHAIbHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIUKY.
HccnenoBarh mpuMepsl TpapuKOB, OTPAKAIOIUX peallbHBIC
npouieccbl U sBieHus. IlpuBoAUTH NpUMepBI TPOLIECCOB U
SIBJIEHUH C 3aJaHHLIMU CBOMCTBaMHU.
Hcnonb3oBaTh KOMNbIOTEPHBbIE MPOTPAMMBI ISl TOCTPOCHHUS
rpaduKkoB PyHKIIUN U U3YICHHS UX CBOMCTB

DYyHKIUH. Urenne u mnocTtpoeHue rpapukoB ¢yHkuui. I[Ipumeps | HaxoguThb ¢ momounbio rpaduka QyHKIUNA 3HAUCHUE OJTHOMN U3

Yucaosble rpadukoB QPyHKINIA, OTPaKAIOLIUX peabHbIE MPOIIECCHI. paccMaTpuBaeMbIX BEJTMYUH MO 3HAUYEHUIO JPYTOil.

pyHkunu OyHKINH, OMKCHIBAIONIUE  TMPSAMYIO u o0paTHyIO | B HECIOKHBIX CIy4asX BbIPaxKaTh (opMYyJIoii 3aBHCHMOCTH

9 4) PONOPLHUOHATIBHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |MexIy BeIMIHMHAMHU.

I'paduk QyskImH y = Xx°.
Oynkmuu y = X%,y = x°,y = /x5,y = k;; epaghuyeckoe
pewieHue ypasHeHull U Cucmem ypasHeHull.

OnuceiBaTh XapakTep W3MEHEHUS OJHOW BEIUYMHBI B
3aBUCHUMOCTH OT U3MEHEHUS APYron

Pacno3snaBatrs Buabl wu3ydyaeMblx (QyHkiuil. Iloka3biBaTh
CXeMATH4YeCKH II0JIO)KEHHE Ha KOOPAMHATHOW IIJIOCKOCTH
rpadukoB (GyHKIMI BUAA: Y = X7, y = X°,
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y=+xy =k

Hcnoub30BaTh PYHKIHOHAJIBHO-TPA(HYECKUE
NpeACTABJIEHHU [Vl PELICHUs U UCCIEA0BaHUS YPABHEHUN U
CUCTEM YPABHEHUM.

IIpuMensTh MppoBbIe pecypebl A MOCTPOCHUs rpaduxos
GyHKINH.

IToBTOpEHUeE
U 00001IeHUE
6w

[ToBTOpEHNME OCHOBHBIX TMOHATHI W METOJIOB KypcOoB 7 M 8

KJIacCOB, 0000IIEHNE 3HAHUH.

IIpumeHsTH cHMOCOOBI  CpaBHEHUS 4YMCEJN, BBIUUCICHUH,
npeoOpa30BaHM BEIpAXKCHUH, pEIICHUST YPAaBHECHHUIA.
OcyumiecTBASTH CAMOKOHTPOJIb BBINOJHSAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3ysbTaTa BBIYMCICHUH, MPeoOpa3OBaHMUIA,
MMOCTPOCHUM.

Pemars, 3amaum W3 peaJibHOM  KHU3HH, TPHUMEHATH
MaTeMaTUYeCKHe 3HaHUS [UIs pEHIeHUs 3aJad W3 JPYyrux
MIPEMETOB.

Pemarb TekcTOBBIE 321a4U, CPABHUBATH, BHIOMPATh CIOCOOBI
peuieHus 3a1a4uu.

9 kjaacc (He menee 102 u)

Ha3Banue
pasnena (TemMbl)
Kypca (4uciao

OcHoBHOe cofepsKkaHue

OcHOBHBIE BU/IbI IeATEJIbHOCTH 00YYAKIIUXCS

4acoB)
Yuciaaun PannonaneHble 4yncna, uppayuonanvHvle yucia, KoHeynvie u|Pa3BUBaThL mNpeACTaBJeHMs O 4YHCIAaX: OT MHOXECTBa
BbIYHCJICHHUS. beckoneunvie oecamuyHble opoou. Mnoowcecmeo | HaTypalbHBIX YUCET 0 MHOKECTBA JEHCTBUTEIbHBIX YHCEN.
JlelicTBUTEIbHBIE | OeliCmBUmMenvHblX  uucen,  OeticmeumenvHvle yucia Kak|(O3HAKOMHTBCS C BO3MOXHOCTBIO MPEICTABICHUS
qyucJaa beckoneyHvle decsimuyHvle OpodU. B3aumno 0OHO3HAYHOE JIEHCTBUTEIILHOTO YHCIia KaKk OCCKOHEYHOW NECATHYHON poOu,
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9 ) COOMEEMcmaue Mexcoy MHONCECMBOM OeliCEUMENbHbIX Yucel | IPUMEHATh  JICCATHYHBIC TPUOJIMKCHUS PAlMOHATIBHBIX U
U MHOIHCECMBOM MOYEK KOOPOUHAMHOU NPIMOLL. UPPALMOHAIIBHBIX YHCET.
Cpasnenue  OelicmeumenvHulX — ducen,  apugmemudeckue |3anucvleams, cpagHueamo u ynopaoouugamo
oelicmausl ¢ 0eticCmeumenbHblMU YUCIamu. Oeticmeumenvhbvie Yucida.
[MpubnmmxEHHoe 3HaYeHNE BETUYNHBI, TOYHOCTb IPUOIMKEHUS. | BLINOJHATH, coueTas YCTHBIC M IMHCHBMCHHBIC TMPUEMBI,
Okpyrinenne uwncen. [Ipukuaka ©  OLEHKAa pPeE3yibTaTOB|apH(MeTHYECKHE AeiiCTBHA C palMOHAIBHBIMH YHCIIAMU,
BBIYHCIICHUM. HAXOAUTh 3HAUYECHMS CTENEHEH C LeJbIMU IOKa3aTelsAMH H
KOpHEH; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM.
HHonyunth mnpeacraBjieHHMe O 3HAYMMOCTH JIEMCTBUTEIBHBIX
YyUCeN B MPAKTUYECKOMN JESATEIbHOCTH YEJIOBEKa.
AHAIU3UPOBATh M [eJaTh BBIBOABI (IMOCJIE COBMECTHOIO
aHAJIN3a) O TOYHOCTU MPHUOIMKEHHS ICHCTBUTEIHLHOTO 4YHCIIA
IIPU PELICHUH 3a/1a4.
OxkpyrasiTe JEeUCTBUTENIbHBIC YKCIIA, BBINOJHATH NPUKHIAKY
pe3yabpTaTa  BBIYMCICHHMM, OLEHKY 3HA4eHUM  YUCIOBBIX
BBIPAXKEHHUI.
3HAKOMUTHCS C UCTOPUEH PAa3BUTUA MATEMATHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Penenne ypaBHEHUN, CBOSIIMXCS K OcBauBaTh, 3aNOMHMHATHL W NPUMEHATH TrpaduyecKue
H HePaBeHCTBA. JIMHEVHBIM. METOABbI IIPU PELICHUH YPABHEHUW, HEPABEHCTB M UX CHCTEM
YpaBHeHus KBanpatHoe ypaBHeHHe. PereHne ypaBHEHHI, CBOISIIIMXCS |(IpU HEOOXOAWMOCTH C OMNOpPOW HA alrOpPUTM y4eOHBIX
¢ OJHOM K KBaJpaTHbIM. bUKBapaTHbIC ypaBHEHUS. NeNCTBUI).
nepeMeHHOi Ilpumepor  pewenuss ypasuenuti mpemvei u demseépmoti | PacmozHaBaTh Lebe U IPOOHBIC ypaBHEHUSI.
(14 v) cmenenell pasnodceHuem Ha MHONCUMENU. Pemiate JiMHeliHbIe U KBAaJApPaTHbIe YPABHEHUs, YPAaBHECHMS,
Pemenne qpoOHO-pallnOHANBHBIX YPaBHEHUH. CBOIAINMECS K HHM, TMpOCTEUIINe ApoOHO-paIlMOHATIbHBIC
Pemenne TeKCTOBBIX 337124 aJIreOpanvaecKuM METOI0M. YpaBHEHUS.
IIpennaraTs BO3MOXKHBIE CIIOCOOBI PENICHUS TEKCTOBBIX 3ajad,
o0cy1aTb HMX M PpemaThb TEKCTOBBIE 3a/ladyd  Pa3HBIMU
croco6amu.
3HAKOMUTBCA C UCTOPHUEN Pa3BUTHUSI MATEMATHKU
YpaBHeHust JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U ero rpa¢uk. | OcBauBaTh U NIPUMEHSITH TPUEMBI PEIICHUS CHCTEMBI JIBYX

1 HepaBeHCTBA.

Cucrema IByX JTMHEWHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU U

JIMHEUHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
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CucreMbl

eé peuieHue. Pemenue cucrteM AByX ypaBHEHMi, OJHO U3

YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM

YPaBHEeHUM KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM CTEHEHHU. (o BU3yasIbHOM omope).
(14 4) I'paduueckas uHTEpIIpETalIUS CUCTEMBI YPABHEHUN C IBYMS HUcnoab3oBath (QyHKIIMOHATBHO-TpaQUUECKUE TPEICTABICHUS
MIEPEMEHHBIMH. JUIS pellieHUsl U Mccilel0BAHUsl YPAaBHEHUN U CHCTEM.
Pemienne TeKCTOBBIX 33729 ANTreOpandecKuM CriocoOOM. AHaJIM3UPOBATH TEKCTHI 32124, peliaTh UX anreOpandecKum
Croco0oM: MepexoaAuTh OT CIIOBECHON (OPMYIUPOBKHU yCIOBHUS
3a[auu K adredpanuecKoi MOJIeH MyTéM COCTABJICHUS CHCTEMbI
ypaBHEHUI; pelaTb COCTaBICHHYI0 CHUCTEMY YpaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ HCTOPUEH PAa3BUTHS MATEMATUKHU
YpaBHeHust UucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTb, MNOHHUMATh, WHTEPHPETHPOBATH
U HepaBeHCTBA. JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX PEIICHHE. | HEPABEHCTBA; UCIOIb30BaTh CUMBOJIHUKY U TEPMHUHOJIOTHIO.
HepaBenctBa CucreMbl JTMHEWHBIX HEPABEHCTB C OJHOM NMEPEMEHHON M UX | BLIMOMHATH NpeoOpa3oBaHUsl HEPABEHCTB, HCMOJb30BATH IS
(16 9) pelieHune. npeoOpa3oBaHus CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBaapaTHbIe HEPABEHCTBA U UX PELICHUE. Pacno3HaBaTh JMHEHbIE U KBa/IpaTHbIE HEPABEHCTBA.
['padmyeckas  uHTEepHpeTanys HEPaBEHCTB U cucTeM |PemaTh  JMHCHHBIE HEPAaBCHCTBA, CHCTEMBI  JIMHCHHBIX
HEPaBEHCTB C JBYMSsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX KBAIPaTHOE
HEPAaBEHCTBO, U PEIIaTh UX; 00CYKAATh MTOTYUCHHbIE PEIICHMUS.
HN300paxaTh pelieHne HEPABEHCTBA M CUCTEMbI HEPABEHCTB HA
YUCIIOBOM TMPSAMOM, 3amMCbhIBATh pEIIEHWE C IOMOIIBIO
CHUMBOJIOB.
Pemath kBajpaTHbIE HEPABEHCTBA, UCIONB3Yys TpadudecKkue
MPEACTABICHHUS.
OcBauBaTh W TNIPUMEHATbL HEPABEHCTBA IPU PEIICHUU
pa3JIMYHBIX 33/1a4, B TOM YUCJIE MPAKTUKO-OPUEHTUPOBAHHBIX.
DOyHKIUHA KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, | Pacmo3HaBaTh BHIIBI H3ydaeMbIX (DYHKIUH; HILTHOCTPHPOBATH
(16 9) KOOPJIMHATBI BEPIIMHBI IapadoIIbl, 0Cb CHMMETPHUH N1apa0oybl. |cXeMaTHYeCKH, OOBSICHATh PACIOJI0XKCHUE HAa KOOPIUHATHOM

CreneHHble QYHKIUH C HATYPaIbHBIMH MIOKA3aTEISIMU 2 U 3, UX
rpauKu U CBOWCTBA.
I'paduku Gyskumii: y =kx,y = kx + b,,y = ax’,y = ax’, y

=Vxy =k
X

MI0CKOCTH rpadukoB GyHKIMHN Buga: y = kx,y = kx + b,,y =

ax?, y = ax’,

¥ = v/X, ¥ = — B 3aBUCUMOCTH OT 3HAUeHUH KO>(PPUINEHTOB;
X

OIIMCBLIBATH UX CBOMCTBA.

71




Pacno3naBaTh KBagpaTHUHYIO QYHKIHIO 1O hopmyIie.
I[IpuBoauTs, mNpPUMEPbI KBAJAPATHYHBIX 3aBUCUMOCTEH W3
peabHOM KHU3HU, GU3UKHU, TEOMETPHUH.

BoisiBasITH 1 000011aTh OCOOCHHOCTH TpaduKa KBagpaTUIHON
bykumm y = ax’? + bx + ¢ (Upu HEOOXOAUMOCTH C
HaIpPaBJISAIONIEH TOMOIIBIO).

CTpouTh 1 H300pakaTh cXeMaTH4eCKHU rpaduKu KBaJIpaTUIHbBIX
(yHKUMA, 3a1aHHBIX QOpMyTaMu BHAA Yy = ax’, y = ax® + ¢,y
=a(x + p)Y, y = ax> + bx + ¢ (IpU HEOOXOAUMOCTH C
BU3YaJbHOU OMOPOIA).

AHATU3UPOBATH U MPUMEHSATH CBOMCTBA U3yYEHHBIX (DYHKITHI
JUIi MX TOCTPOCHHUS, B TOM YHUCIE C TOMOIIBIO IU(PPOBHIX

pecypcoB.

YucaoBbie
MOCJIEe0BATEIBHOC
™

(15 9)

ITongaTue YnCcI0BOI NOCIEN0BATEILHOCTH.

3amaHue TOCIeA0BAaTEIbHOCTH PEKYPPEHTHOH (dopmysoi u
dbopmMyII0ii 7-TO YIIeHa.

Apudmerndeckas u reoMeTpruUecKas mporpeccuu. GopMyIbl #-
ro ujaeHa apuMETHYECKOW U TEOMETPHUYECKOW IMPOTPECCHH,
CYMMBI TIEPBBIX 71 YJICHOB.

Hzobpadsicenue uneHos apugmemuueckon u 2eomMempuyecKol
npozpeccuil mo4Kamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jlunetinwiii u IKCNOHEHYUAIbHBLU POCH.

CnoorcHole npoyenmeul.

OcBauBaTh M NMPUMEHSITh UHICKCHBIE 0003HAYCHHS, CTPOUTH
peYeBble BBICKA3bIBAHHA C HCIOJb30BAaHUEM TEPMHUHOJOTHUH,
CBSI3aHHOM C MOHSITHEM IMOCJIEI0BATEILHOCTH.

AHaJIM3UPoOBaTh (HOPMYITy #-T0 YJIeHA OCIEA0BATEIbHOCTH WK

PEKYPPEHTHYIO bopmyy " BBIYUC/ISATH YJICHBI
MOCNe0BaTeNbHOCTEH,  3aJaHHBIX  ATUMH  (popmyramu.
YcranaBanBarh 3aKOHOMEPHOCTH B MOCTPOECHUU

IIOCJIEZI0BATENBHOCTH, €CJIM BBIIMCAHBI NEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3sHaBath  apupMETHYECKYl0 U T€OMETPHUUYECKYIO
IPOTPECCUU NPH pa3HBIX crloco0ax 3aJaHus.

Pemats 3amauM ¢ HCIONB30BaHHEM (OpMyNn 7n-ro  4ieHa
apu(METHUECKOW M T'eOMETPHUYECKON MpOrpecchil, CyMMBbI
NEPBBIX 71 YWICHOB C ONIOPOH Ha CIIPABOYHYIO HH(POPMAIIHIO.
H3o0pasicamy  unenvl nocnedosamenbHOCMU  MOYKAMU  HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpUMeEpbI IPOLECCOB M ABJICHUH U3 pEabHOU
KHU3HU, WUIIOCTPUPYIOIINE HU3MEHEHHE B apu(pMETHUECKOU
IPOTPECCUU, B FEOMETPUUECKON IPOTPECCUU; U300padicams
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coomeemcmayouue 3a8UCUMOCU 2paguyecKu.

Pemars mnpocreiimve 3aaadM, CBSI3aHHBIE C YHUCJIOBBIMHU
IocCJIICA0OBATCIBHOCTAAMHM, B TOM 4YHUCJIC 3adadyud H3 peaanofz'I
JKU3HU c HCII0JIb30BaHUEM (P POBBIX TEXHOJIOTUI
(3TEKTPOHHBIX TAOHII, TPAPUIECKOTO KATBKYJIATOPA U T.I1.).
Pewamo 3a0ayu Ha clodCHble Npoyenmsl, 8 MOM yucie 3a0a4u
U3 peanbHoU NPaKMuKU (¢ UCNONb308AHUEM KANbKYIAMOpa).
3HAKOMHTHCS € HCTOPHUE Pa3BUTHS MATEMATHUKH.

IHoBTOpEHME,
00001IEHHE,
CHCTeMAaTH3aUMs

3HaHnﬁ1

(18 v)

Yucaa M BbIYMCIEHMS (3allUCh, CPAaBHEHUE, NCHCTBUS C
JNEHCTBUTENBHBIMU YHCIAMM, YHUCIIOBAas MpsiMasl; IPOLEHTHI,
OTHOILIEHMSI, IPONOPLUH; OKPYTJIEHUE, MPUOIMKEHHE, OLICHKA;
pelieHne TEKCTOBBIX 3a7a4 apru(hMETHIECKIM CIIOCOO0M).

Auaredpanyeckue BbIPa’KeHUsI (mpeobpa3oBanue
anreOpanyecKuX BhIPAXKEHUH, JOMYCTHMbIE 3HAYCHHUS).
@OyHkUU (IOCTPOCHHE, CBOMCTBA W3YYEHHBIX (YHKIIMIA;
rpaduueckoe pereHre ypaBHEHHIH U UX CUCTEM).

OnepupoBaTh NOHATHAMHM: MHOXECTBO, ITOJMHOXKECTBO,
OIlepalliu HaJl MHOXKECTBAMH; MCII0JIb30BaTh IrpaduuecKkoe
IIPEJICTaBICHUE MHOXKECTB JJIs1 ONIMCAHUS PEATIbHBIX ITPOLIECCOB U
SBJICHUH, IIPU PEIIEHUM 33]a4 U3 APYIHX y4eOHBIX MPEIMETOB.
AKTyaJIN3MpOBaTh TEPMHHOJIOTHIO M OCHOBHBIE JIeiCTBHS,
CBSA3aHHBIE C YUCJIAMM: HATypaJIbHOE YHCIIO, IPOCTOE U
COCTAaBHOE 4YHCJIA, IEIMMOCTb HATypaJIbHBIX YUCEIl, MPU3HAKU
JIETUMOCTH, 11€J0€ YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs U
JecATUYHAsl ApOOH, CTAaHJAPTHBIN BHJI YUCIIA, apu(PMETHUSCKUN
KBaJIpaTHbIA KOPEHb.
BbINOJHATH A€l CTBUS, CPABHMBATDH M YIIOPSA0YMBATD YUCIIA,
IPEACTABJIATL YUCIA HAa KOOPAMHATHOW IPSAMOM, OKPYIJIATH
YHUCIIAa; BBINOJHATH, NPHKHAKY M OIEHKY pe3ynbTara
BBIYMCIICHUM.
Pemath TeKkcToBbIE 321a4H apU(PMETHIECKUM CIIOCOOOM.
Pemath npakTH4ecKkue 3a1a4M, COAEpKaIIKE NPOLICHTHI, JOJIH,
4acTH, BBIPAXKAIOIINUE 3aBUCUMOCTH: CKOPOCTb — BpEMSI —
paccrosiHMe, IIeHa — KOJHMYECTBO — CTOMMOCTb, OO0BEM
paboTbl — BpeMs — MPOU3BOIUTEIBHOCTH TPYAA.
Pa30uparthb peanbHbIC )KU3HEHHBIE CUTyalnud, (POPpMY/JIHPOBATH
UX Ha S3bIKE MAaTCMATHKH, HAXOAUTh pEIICHHE, IPHUMEHSA
MaTeMaTUYECKU annapar, HHTepNpeTHPOBATh pPe3yibTaT
OnepupoBaTh NOHATHSAMHU: CTEIEHb C LEJNBIM IIOKA3aTENEM,
apudMeTUYECKH KBaJApPaTHBIH KOPEHb, MHOTOYJICH,
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anreOpanyeckas JpoOb, TOXKIECTBO.

BbINOHATL OCHOBHBIE AEHCTBHMSA: BBINIOJHATH PACUETHI IO
dopmynamM, mpeoOpa3oBbIBATh LENble, APOOHO-palMOHAIBHBIE
BBIDQKEHUSI M  BBIPAXKECHHMS C KOPHSAMH, pEaln30BbIBATh
pa3ioKeHne MHOTrOWIeHa Ha MHOXXUTENIH, B TOM YHCIE C
UCNOJIb30BaHUEM (OpPMyN pPa3HOCTH KBaJIpaToB M KBaJpara
CYMMBI M Pa3HOCTHU (C OMOPOH Ha CIPABOYHYIO MH(POPMALHUIO);
HaXOJUTh JIONYCTUMBIE 3HAYEHUS MEPEMEHHBIX ISl JPOOHO-
paLMOHAIBHBIX BBIPAKECHUM, KOPHEH.

MogaeaupoBaTh ¢ NOMOILBIO (OPMYJI pealbHblE MPOLECCH U
SIBIICHHUSL.

OnepupoBath NOHATUSIMHU: QYHKIUA, TpahuK QYHKIUHA, HYIIHA
(GyHKLIMH, TPOMEXYTKH 3HAKONOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaUOOJbIIEe U HAUMEHBIIIEE 3HAUCHHS
byHKIMN.

AHATU3MPOBATh, CPABHUBATH, 00CYKIaTh CBOMCTBA () YHKIIHIA,
CTPOUTH UX TpaduKy.

OnepupoBaTb NOHATHAMHU: TIpsiMas TMPONOPLUUOHATBHOCTb,
oOpaTHass  TPOMOPIMOHAILHOCTh,  JIMHEWHas  (QyHKIHS,
KBaapatuyHas QyHKus, mapadosa, runepoona.

Hcnosb30BaTh rpaMKH IS OIIPENEICHUS CBOMCTB, IPOLIECCOB
U 3aBUCHUMOCTEH, Ui pelIeHHs 3anad M3 JPYrHX y4eOHBIX
IPEIMETOB M pEalbHON KHU3HH;, MOAEIHPOBATH C IOMOLIbIO
rpaMKOB pealibHbIE IPOLIECCH U SBICHMSL.

Boipazkath GopMyJIaMH 3aBUCUMOCTH MEXy BETMUUHAMH.

TEMATHYECKOE IINTIAHUPOBAHUE YYEBHOTI'O KYPCA «'EOMETPHUSA» (I1IO 'OJAM OBYUYEHUA)

7 kaacc (He MeHee 68 u)

Ha3zpanue
pa3nesia (TeMbl)

OcHOBHOE coiep:KaHue

OcHOBHbIE BUbI 1€ATEIbHOCTH 00y4al0IIUXCS
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Kypca (4uciio

4acoB)
IIpocreiimmue [Ipocreiitme reoMeTpruuecKue 0OBEKTh: TOUKH, MPSAMBIE, Ty4H | POpMYJIMPOBATH OCHOBHBIC MIOHSITHS U OIPEACICHHUS.
reoMeTpM4ecKue |H yIJibl, MHOTOYT'OJIbHHK, JIOMAHasl. Pacno3HaBaTh  M3y4YeHHBIE  TeOMeTpuYeckue  (urypsi,
¢urypsi CMexxHbIE U BEPTHUKAJIbHBIE YTIIBI. ompeneJAiTh KX B3aUMHOE pACIIOJIOKEHUE, BBINOJIHATH
U MX CBOMCTBA. Pabota ¢ npocTedmmMu yepTeKamu. 4epTEX MO YCIOBHIO 3a/1aud (C MCIIOJIb30BAaHHEM CMBICIOBOM
HN3mepenue W3mepeHne NTUHEWHBIX M YIJIOBBIX BEJIWYHMH, BBIYHUCICHHE |OMOpPHI: HABOJSIIME BOIMPOCHI W/WIM aJIrOpUTMa y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. NeNCTBUI).
BEJMYHMH [lepumerp wu  miowaab  ¢uryp, cocraBieHHbIX  u3|IIpoBoaMTh mpocreiiiiyie NOCTPOEHUS C TOMOIIBIO IUPKYIS U
(14 ) MPSIMOYTOJIbHUKOB. JTUHEHKH.
HN3mepATH IMHEWHBIE U YTII0OBbIE BEIUYHHBI TEOMETPUUYECKUX U
NPaKTUYECKUX 0OBEKTOB.
OmnpenenssiTe «Ha TIa3» pa3Mepbl pEabHBIX OOBEKTOB,
NMPOBOIAUTH TPYOYIO OLIEHKY UX Pa3MEPOB.
PemiaTe 3a1aun Ha BBIYMCICHUE JUIMH OTPE3KOB M BEIUYMH
YTJIOB.
PemaTe 3a1aun Ha B3aMMHOE PACIOJI0KEHUE T€OMETPUUECKUX
duryp.
IIpoBoanTh KiIaCCUPUKALNIO YTIIOB, BBIYMCAATH JUHEIHBIE U
YIJIOBBIE BETUYHMHBI, MPOBOAUTH HECJI0:KHbIE HEOOXOIUMBIC
JIOKa3aTeNIbHbIE PACCYKACHUS.
3HAKOMUTHCS C HICTOPUEH Pa3BUTHUSA FeOMETPHUH.
TpeyroabHukn [lonsiTve © paBHBIX TPEYroJbHUKAX U  IepBUYHbIE | Pacmo3dHaBaTh Mapbl PaBHBIX TPEYTOJBHUKOB Ha TOTOBBIX
(22 4) MPEJICTAaBICHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |depTexkax (C ykazaHHEM MPHU3HAKOB) MPHU HEOOXOIUMOCTHU C

IIPU3HAKa PaBEHCTBA TPEYTOJILHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJIBHBIX  TPEYTOJIbHHUKOB.
CBolicTBO MeaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOGeipeHHBIE U PABHOCTOPOHHUE TPEeYToJIbHUKU. [Ipru3Haku
U CBOICTBA paBHOOEAPEHHOI'O TPEYT OJILHUKA.

[IpoTuB GombIIeii CTOPOHBI TPEYrOJbHUKA JIEKHUT OOJBIIMN

yTOJL

BU3yaJIbHOU OIOPOA.

BbiBoAuTL  cineActBus  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMyIHpPOBATH OIIpeCIECHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOT O, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OUCCEKTPUCHI, BBICOTHI,
MEAMAHbl TPEYroJIbHUKA; CEPEAMHHOIO IEpHEHAMKYISIpa
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IIpocreiimme HepaBeHCTBA B I'€OMETPUMU.
mpeyeonvhuka. Hepasencmeo nomanoul.

[IpsiMmoyrosbHbIN TPEYroJIbHUK € yriaoM B 30°.
[IepBble MOHATHA O JOKA3aTENbCTBAX B TEOMETPHUHU.

Hepasencmeo

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NMPH HEOOXOJUMOCTH C
ONOPOI Ha AITOPUTM TTPaBUIIA.

®opMy.IMpOBaTH CBOWMCTBA U NPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTthb yepTexu, pemarhb 3a4a4M ¢ IOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTh IpU3HAKU paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYroJbHUKOB B 3a/1adyax (C MCIOJIb30BAaHUEM CMBICIOBOM
OTOpPBI: HABOJSIIME BOMPOCHl W/MIW ajNropuTMa Y4eOHBIX
JIEUCTBUM ).

Hcnonb3oBath 1UPPOBBIE peECYypCh
CBOWCTB M3y4aeMBIX (PUTYD.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.

IJIS1  MCCJIeOBaHUsA

IHapajesnbHble [TapannensHble mpsiMble, WX cBoWcTBa. Hakpect nexanue, @opMyJupoBaTh  MOHSATHE  TApPAUICIBHBIX  MPSMBIX,
npsimMblie, CcyMMa COOTBETCTBEHHBIE M OJJHOCTOPOHHHE YIJIbl (00pa30BaHHBIC MTPU | HAXOAUTH MPAKTHUCCKUE TPUMEPHI.
yIJI0B nepecedeHnH MapajljieNIbHbIX MPSIMBIX CEKYLIEH ). H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX IMPHU MEpPECEUCHUH
TPeyroJbHUKA [Tpu3Hak  mapauIeIbHOCTH  MPSAMBIX  Yepe3  PAaBEHCTBO | IAPAJUIEIbHBIX MPSAMBIX CEKYLIEH
(14 4) paccTOsTHUI OT TOYEK OJHOM IPSIMOM 10 BTOPOM MPSIMOM. IIpoBoauTs pokazarenbcTBa. POpMyIHMPOBATH TeopemMy
CyMMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. NapajyieIbHOCTH  JABYX MPSAMBIX C  TOMOIIBIO  YIJIOB,
BHemnue yrisl TpeyrojibHUKa 00pa3oBaHHBIX TIPU TEPECEUCHUU OTUX TMPSMBIX TPEThEH
MPSMOM.
Bo1uucjasaTs cyMMy YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
Haxoauth uyucinoBble U OyKBEHHbIE 3HAUYEHUsI YIJOB B
FeOMETPUUECKUX 337auaxX C MCIOJIb30BAaHUEM TEOPEM O CYMMeE
YTJIOB TPEYrOJbHUKA U1 MHOTOYTOJIbHHKA.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.
OxkpyxHOCTH OKpy’KHOCTb, XOpJIbl U TUAMETPHI, UX cBoiicTBa. KacarenbHas k| @opMyJMpPOBAThL  ONpeeJeHUsl.  OKPY)XHOCTH, XOpJIbI,
U KpYT. OKpyXHOCTH. OKpY>KHOCTb, BIIMCAaHHAas1 B yros. [lomamue o|nuaMerpa W KacaTelbHONM K OKpyxkHocTH. M3ydaTrh wux
I'eomerpuueckne |/ 'MT, npumenenue 6 3adauax. buccexkmpuca u cepedunHvlil|CBOWCTBA, IPU3HAKU, CTPOUTH YESPTEKU.
NOCTPOEHHS NepneHOUKYIAp KaK 2eomMempuieckue mecma moyex. HccnenoBarhb, B TOM YClie HCMOJb3YS HM(POBbIE pecypehl:
(14 4) OKpyXHOCTb, ONHMCAHHAsI OKOJIO TPEYrojbHUKA. BrrcaHHas B |OKPYKHOCTb, BIMCAaHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
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TPEYTroJIbHUK OKPY>KHOCTb.
IIpocmetiwue 3a0auu Ha nocmpoenue.

BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KacaTEIbHBIX
Hcnonvzoeamv memoo ['MT onsn doxkazamenvcmea meopem o
nepeceuenuy OUCCEKMPUC Yell08 MPEY2ONbHUKA U CePeOUHHbIX
NEepneHOUKYIApo8 K CMOPOHAM MPEY2ONbHUKA C NOMOWbIO
I'MT.

OBiaeBaTb NOHATHUSIMM  BIMCAaHHOM M
OKPYXHOCTEH  TPEYroJIbHUKA, HAXOAUTH
OKPYKHOCTEH C OIIOPOU Ha aJarOpUTM IIpPaBUIIA.
Pemiate OCHOBHBIE 3aJa4M HA IMOCTPOEHME: yrjia, PaBHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYJSApa JaHHOIO OTPE3Ka;
OpsMOM,  NPOXOIALIEH  4Yepe3  JaHHYH  TOYKY U
NEePIEHANKYIIIPHON TaHHOW NPsSMON; OMCCEKTPUCH JTAHHOTO
yria; TPEYroJbHUKOB 10 Pa3jJu4HbIM 3JEMEHTaM I[pHU
HEOOXOIMMOCTH € HAINPaBIISAIOLIEH TOMOIIBIO.

3HAKOMHUTBCS C MCTOPHUEN Pa3BUTHSI T€OMETPHUH.

ONHUCAaHHOMI
I_IGHprI ITHUX

IToBTOpEHUE,
00001IEHNE
3HAHUH

(4 4)

IToBTOpenue u 0000IIEHNE OCHOBHBIX TMOHSITHH W METOJOB
Kypca 7 Kjacca.

Pemath 3a7auyn Ha NOBTOPEHHE, WIIOCTPUPYIOILIUE CBSI3U
MEXy pa3IMYHbIMU YacTSIMHU Kypca.

8 kiacc (He meHee 68 u)

HasBanmue
pasaena (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOE coep:kaHue

OcHOBHBIE BUbI 1€ATEIbHOCTH 00y4al0IIUXCS

YeTbIpEXyroJbHUK
"

[TapannenorpamMm, ero npu3Haku U CBOMCTBA. YacTHbIE cllydau
ux

napajuieIorpaMmMoB  (NIPSMOYTOJIBHUK, POMO, KBajpar),

HN306pakaTs 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOIBHUKH
Pa3HbIX BUJIOB U UX DJIEMEHTBHI.
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(12 u)

NpU3HAKK U cBolicTBa. Tpaneuus. PaBHoOoKas v npsiMOyTrobHast
TpAaIenHnH.
Yoeoenue meouanvl. Llenmpanvras cummempus

®opmyIHpOBaTH onpeeleHUs: napasuiesiorpaMma,
MpsIMOYTOJIbHMKA, poM0Oa, KBajpaTa, Tpameruu, paBHOOOKOH
Tpaneuuu, NpMOYyrojabHOM Tpareuuu.

Hcnosb3oBarh NpH  pelIeHHMH MNPOCTEHINMX  3a1ay4
NPU3HAKW U CBOMCTBA: MapajuieiorpaMMa, MpsSMOYTOJIbHUKA,
pomba, KBaapaTa, Tpameluud, pPaBHOOOKOW  Tparmeruw,
MPSMOYTOJIbHOM Tpamnenuu.

I[IpuMeHAT, MeTOA YyIBOCHUS MEAMAHBI TPEYrOJbHUKA C
ONOPOI Ha AITOPUTM TTPaBUIIA.

HUcnonb3oBath 1udpoBbie pecypchl Uisl HCCIEIOBaHUS
CBOWCTB M3y4aeMbIX Uryp.

3HAKOMUTHCS C HICTOPUEH Pa3BUTHUA FeOMETPHUH.

Teopema Pdaneca
U TeopeMa o
NMPONOPUNOHAIBH
bIX OTpe3KaXx,
nogo00HbIE
TPeyroJbHUKH
(15 49)

Teopema Daneca u meopema 0 NPONOPYUOHATLHLIX OMPEIKAX.
Cpennsist muHUs TpeyroibHUKa. Tpanenus, e€ cpeaHss JINHUS.
IIponopyuonanvnvie  ompesKu, NOCMPOEHUE  YEeMBEPMO20
NPONOPYUOHATLHO20 OMPESKA.

Ceoticmea yenmpa macc 8 mpey2oivbHuKe.
IlooobHble  mpeyzonbHUKU. Tpu  npusnaxa
mpey2onvHuKos. lIpakTuueckoe NpuMeHEHHE.

nooobus

IIpoBOAMTHL MOCTPOEHHS C IIOMOLIBIO LUPKYJIA U JINHEUKH C
ucronb3oBaHue  TeopeMbl  Pameca M TEOpEMBl O
IPONOPLUUOHAIBHBIX ~ OTPE3KaX, CTPOMTh  YETBEPTHIN
MPONOPIIMOHATBHBIA OTPE30K C OMOPOM Ha 3PUTEIBHYIO
HarJIsHOCTb.

Haxoauthb nogo0HbIe TPEYTOJBHUKH HAa TOTOBBIX YEpPTEXKAX C
YKa3aHHEM COOTBETCTBYIOUIMX NPU3HAKOB TMON00US TIpU
HEOOXOIMMOCTHU C BU3YAIBHOH OMOPOH.

Pemiath 3agaum Ha MOJOOHBIE TPEYTrOJBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO IIOCTPOEHUSI YEPTEXEH M HaAXOXKIACHUS
NOJOOHBIX ~ TPEYrOJBHUKOB NP  HEOOXOJUMOCTH  C
HaIIPaBJIAIOLIEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAaHUEM IIPU3HAKOB
no00UsI HECIIOKHBIX T'€OMETPUUYECKUX 3a/ad C OMopoil Ha
AITOPUTM yUEOHBIX JEHCTBUM.

IIpuMeHsITH  TOJIy4€HHBIE  3HAHMSI  [PU  PELIECHUU
TreOMETPUYECKUX U MPAKTUYECKUX 337124 PH HEOOXOAMMOCTH
C HaIpaBJISIIONIEH MOMOIIIBIO.

3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPHH.
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Iaomans.
Haxo:xnenue
nJomaae
TPEyroJibHHUKOB

U MHOTOYT0JIbHBIX
¢uryp. Ilnomaaun
nofo0HbIX puryp
(14 4)

[TonsiTHe 06 001l TeopHUH TUIOIIAIH.

®dopmyasl IS TUIOMIATU TPEYrOJbHUKA, IMapajuiesiorpaMmma.
Omuowenue niowadei mpey20ibHUKO8 C 00WUM OCHOBAHUEM
unu obwetl 8bICOMOIL.

Buviuucnenue niowaoeii crodicHvix ueyp uepes pasdueHue Ha
yacmu u 0ocmpoeHue.

[Mnomaau duryp Ha KieT4aroit Oymare.

[Tnomanu momo6HBIX Guryp. Berauciaenue miomanei. 3amauu ¢
MPAKTUYECKUM cofepxkaHueM. Peuwenue 3adau ¢ nomowwio
Memooa 8CnoOMO2amenbHOU NI1OWAOU.

OBJjaieBaTh NEPBUYHBIMH NPeEACTABJIEHUAMH 00 oOmein

TeopuH IUIomanu (Mepol), GOpMYJHPOBATH CBOHCTBA
TUTOIIA/H, BBISICHSTh MX HATJISAHBIA CMBICI.

[Mpumensts  GopMmynbsl  IUIOMIAAM  TapaienorpaMma,
TPEYrojiibHUKA, Tpaleluu C OINOpPOH Ha CIPaBOYHYIO
UH(OPMAILIHIO.

I[pumensaTs bopmyIbI TUTOTIA M BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 AMAroOHaIu M Yroj MEeX]y HUMHU C
OMOPOH Ha CTIPABOYHYIO UH(POPMAITHIO.

Haxonuth momaan ¢uryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, HCIOJIb30BATh pa30MECHNE HA YaCTH U JOCTPOCHHUE.
Pa30upaTh npuMepbl UCIIOIB30BaHUS BCIIOMOTAaTEIbHOM
TUTOMIA/IN JJIs PEIICHUS] TEOMETPUIECKIX 3a/1a4.

Haxoauth tmuiomaaun momoOHBIX ¢(uryp ¢ omopoi Ha
CIIPaBOYHYIO0 HH(POPMAIIHIO.

BbIuncasTh 1I0MaAd Pa3IMYHbIX MHOTOYTOIBHBIX QUTYP.
Pemiath 3a1aum Ha WIOMAAb C MPAKTUYECKUM COJIEPKaHUEM
MOCJIE COBMECTHOTO aHAJIU3A.

Teopema
Iudaropa u
Hayaja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO H TNPUMEHCHHE.
O6parnas Teopema [Tudaropa.

OmnpeneneHue TPUTOHOMETPUUECKUX (YHKIMI ocTporo yria,
TPUTOHOMETPUYECKHE  COOTHOUIEHHSI B  MPSIMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
CooTHomIeHHS ~ MEXAY CTOPOHAMH B  MNPSMOYTOJbHBIX
TpeyroiabHuKax ¢ yriaamu B 45° u 45°% 30° u 60°.

®opmynupoBath Teopemy Iludaropa, menoab3zoBaTh e B
IIPAKTUYECKUX BBIYUCIICHUSX.

Brnaners NOHATHSAMEU TPUTOHOMETPHUYECKUX (PYHKLUH OCTPOTO
yria, IPpOBEepPATh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHUS B
PSMOYTOJIBHOM TPEYroJbHUKE C OMOpPOW Ha CIPABOYHYIO
UH(OPMAILIHIO.

HccenenoBath  COOTHOUIGHHS  MEXKAY  CTOPOHAMH B

MPSMOYTOJIBHBIX TPEYroJibHUKaX ¢ yriiamu B 45° u 45°; 30° u
60° ¢ HanpaBJISIOIEH TOMOIIBIO.

Hcnoan3oBath  GopMynbl  TOpUBEACHUA U
TPUTOHOMETPHYECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOILIEHUN MEXIy TPUTOHOMETPUYECKUMH (YHKUIUIMHU
Pa3JIMYHBIX OCTPBIX YIVIOB C OIOPOM Ha CIPABOYHYIO

OCHOBHOC€
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UH(OPMAILIHIO.

IIpuMeHATh NOJIydYeHHbIE 3HAHUA U YMEHUS NPHU pELICHUU
NPaKTUYeCKUX 3a7ay (MpH HEOOXOIMMOCTH C OINOpO Ha
QITOPUTM IPABUJIIA).

3HAKOMUTBCS C MCTOPHUEH Pa3BUTHSI TEOMETPUH.

Yrabl B BrincanHble M EHTpaIbHBIE YIUIBI, YTOJ MEXKIAY KacaTeJabHOU U | DopMyIHpPOBATHL OCHOBHBIC OINpEACNEHUS, CBS3aHHBIE C

OKPYKHOCTH. XOpI0H. yIJIaMu B Kpyre (BOUCAHHBINA yroJ, IeHTPaJbHBIN yro).

Brnucanuble Vsl MeXAy XOpAaMHU U CEKYILIUMH. HaxoauThs BnMcaHHBIE YIJIbl, ONMPAIOIIMECS HA OJHY IYTY,

U ONHMCAHHbIE Bnucannbie U onucaHHbIE YETHIPEXYTOJBHUKHU, UX MPU3HAKU U | BBIYMCIATH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yTiax,

YeThbIPpeXyroJbHHUK |cBoWicTBa. IIprMeHeHMe STUX CBOMCTB MpU  PEHICHUH |[TEOPEMBI O BIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

H. FEOMETPUUYECKUX 3ajad. [EHTPATbHOM yIJIe TpPH HEOOXOAUMOCTH C BH3YyaJbHOMU

KacareabHbie B3aumnoe pacnonoxxenwe JABYyX OkpyxkHocTedl. Kacanue|omopoii.

K OKPY’KHOCTH. OKPY’KHOCTEH. HccnenoBarhb, B TOM YHCIIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,

Kacanue BIIMCAHHBIC U OMMCAHHBIE YETHIPEXYTOJbHUKHU, BHIBOAUTDH HX

OKpYKHOCTeH CBOICTBA U IPU3HAKY [10CJIE COBMECTHOI'O aHAJIN3A.

(13 4) Hcnoab30BaTh 3T CBOMCTBA M MPU3HAKKA TIPU PEIICHUU
3az1ad.

IloBTOpEHME, [ToBTOpEeHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7 u § |Pemarhb 3agayuM Ha NMOBTOpPEHHWE, WUTIOCTPHUPYIOIINE CBSI3U

0000meHnne KJIacCOB, 00001IIeHNE 3HAHUH. MEX]ly pa3IMYHBIMU YacTAMH Kypca.

3HAHUU

(44)

9 kJaacc (He meHee 68 u)

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

OcHoBHOE coep:kaHue

OcHoOBHBbIE BUIbI 1€ATEIbHOCTH 00y4al0IIAXCS
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Tpuronomerpusi. |OnpeneneHue TpuroHomerpuueckux ¢yHkuuii yrinos ot 0° no| @opmyjupoBaTh  onpejieJieHUs]  TPUTOHOMETPUYECKUX
TeopeMbl 180°. Kocunyc u cuHyc mpsiMoro u Ttymoro yria. TeopeMma|(QyHKUHMH TYyNbIX W OPSMBIX YIJIOB C BH3yallbHOM OMOpPOIi.
KOCHHYCOB U kocuHycoB. (O0o00meénHas) Teopema cuHYcoB (¢ pamuycoM|DopMynnpoBaTh TEOPEMY KOCUHYCOB M TEOPEMY CHHYCOB (C
CHHYCOB. OINHCAaHHOH OKPYXHOCTH). HaxoxkIeHue JUIMH CTOPOH U BEJTMYHH | PAJUYCOM OIHUCAaHHON OKPYKHOCTH).
Pemenne YTJIOB TPEYTOJIHHHUKOB. Pemiath TpeyroJpHUKH C ONOPOM Ha alropuTM Y4eOHBIX
TPeyroJbLHUKOB ®opmyna MmIomag TPEYrojbHUKA Yepe3 JBE CTOPOHBI U Yrodl | IeHCTBUM.
(16 1) Mexy HuMu. GopMya rIomaan YeTbIpEXYrojibHUKa yepes3 €ro | Pemath nmpakTHYecKkue  3aJadd, CBOAsIIIMecs: K
JUaroHaJIM U yroJl MeXy HUMHU. HAXO0K/ICHUIO PAa3IHYHbIX 3JIEMEHTOB TPeyroJibHHKA.
[IpakTryeckoe mpuMEHEHUE TIOKA3aHHBIX TEOPEM.
IlpeodpaszoBanme |[lonamue o  npeobpazosanuu  nOOOOUS. OcBauBatsp MOHSITHE npeoOpa3oBaHus noao0usl.
noao0ous. Coomeemcmeennble 31emenmovl HOOOOHbIX Pueyp. HccaenoBarh OTHOIICHUE JTUHEHHBIX 3JIEMEHTOB (HUTYp IpU
MeTtpuueckue Teopema o npoussedenuu ompe3kos Xxopo, meopema o |TnpeodpazoBanuu moaodus. Haxoauts mpumMepsl mogo0us B
COOTHOIIIEHUS B npousse0eHuU Ompe3Ko8 CeKywux, meopema O Keéaopame|OKpPYKarOUeH ACHCTBUTEIbHOCTH.
OKPYKHOCTH KkacamenvHot. [Ipumenenue 6 peutenuu ceomempuyeckux 3aoay. | Boigooums mempuueckue coomunowieHus mexncoy ompeskamu
(10 v) XOpOo, CeKywux u KacamenbHblx ¢ UCNONb308AHUEM BNUCAHHBLX
V27108 U NOOOOHBIX MPEY20NbHUKOS.
Pewamv ceomempuueckue 3aoauu u 3a0auu U3 peaibHOlU
JHCUZHU C UCNONIL30BAHUEM NOOOOHBIX MPEY2OTbHUKOS.
BexTopbl OmnpeneneHue BEKTOPOB, CIIOKEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl KakK HaIpaBJICHHbIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPA HAa YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemereHue) u

DU3NYECKUN U TEOMETPUYECKUM CMBICI BEKTOPOB.
PasnokeHne BeKTOpa MO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkanspHoe NpoU3BEJCHHE BEKTOPOB, €0 MpPUMEHEHHUE IS
HAXOXKJICHUS JUIMH U YTJIOB.

Pemenue 3a1a4 ¢ TOMOIIbIO BEKTOPOB.

[IpuMeHeHre BEKTOpPOB IJIsl pelIeHUs 3aad KUHEMATUKH U
MEXaHUKH.

buzndeckuii  (Cusia) CMBICTBI
BOITPOCHBIN IIJIaH.

3HaTh omnpeaeNeHHMs CyMMBI W Pa3sHOCTH BEKTOPOB,
YMHOXEHUS BEKTOpa Ha 4HCIIO, HCCJIe0BATH
TeOMETPUYECKUI U (PU3NIECKUNA CMBICIIBI THX OTEPAIUi.
Pematp reomerpuueckue 3ajadyd €  MCIOJb30BaHUEM
BEKTOPOB.

PackyiaabiBaTh BEKTOP 10 JBYM HEKOJJIMHEAPHBIM BEKTOPAM.
Hcnonb3oBaTh  CKaJspHOE  IPOU3BEIECHUE  BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIC CBOMCTBA.

BbrunciasaTs cymMmMy, pa3HOCTb U CKAISIPHOE IIPOU3BEACHUE

BEKTOPOB C OMNOPOW Ha
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BEKTOPOB B KOOp/IMHATAX.
I[IpuMeHSATh CKAIApHOE MPOM3BEICHUE IS HAXOXKICHUS
JUTUH U YTJIOB.

JlekapToBbBI JlekapTOBBI KOOPINHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBHONW CUCTEMBI KOOPIUHAT,
KOOpAMHATBI  Ha| Vpasnenue npsamou. YrioBod Ko3(duIMeHT, TaHTeHC Yyria |AeKapTOBBIX KOOPIUHAT TOUKH.
IUIOCKOCTH HAKJIOHA, TapajlielbHble U MEPIECHIUKYISIPHBIEC IPSIMbIE. HccaenoBath ypaBHEHUE MIPSMON 1 OKPY>KHOCTH € OIIOPOii Ha
Yy VYpaBHeHHEe OKpyXHOCTH. HaxokaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IJIaH.
nepeceyeHus: OKPY>KHOCTH U TIPSIMOH. HaxoauTs LeHTp U paguyc OKPYKHOCTH 1O €€ ypaBHEHHUIO.
MeTo KOOpAMHAT MpPU PELIeHUH FTeOMETPUUECKUX 3a7au. Pemath 3aga4u Ha HaXOX/IEHHE TOYEK ITEpECcCeUeHUs MPSIMbIX
Hcnonp30BaHre MeTOZa KOOPAMHAT B MPAKTUUYECKUX 3aa4ax U OKPYKHOCTEH ¢ IOMOIIbIO METOa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YriioBOro kKoddduuueHta npsMoi
OpU pPELIEHUM 3a4ad, A ONPEACIICHUS PACIOIOKEHUS
MPSMOM.
I[IpuMeHATH KOOPAMHATHI NMPU PEIICHUU F€OMETPUUECKUX U
MPaKTUYECKUX 3a/ad, JUIsl TMOCTPOEHUS MaTeMaTUYeCKUX
MojieJiel pealibHbIX 3a71a4 («METO]l KOOPJIUHAT).
Ioab30oBaTbess IS  MOCTPOCHHS M MCCIEAOBaHUMU
(G poBBEIMU pecypcamu.
3HAKOMUTBCA C MCTOPUEN Pa3BUTHS T€OMETPUH
[IpaBuabHbIe [IpaBunbHBIE MHOTOYTOJIBHMKH, BBIYMCIECHHUE WX D3JIEMEHTOB.| DopMyaIupoBaTH orpeseeHue IIPaBUJIbHBIX
MHOIOYIroJbHUKHM. |Uncno m W AnuHa OKpYXHOCTU. J[MHA AYrHM OKpPY>KHOCTH.| MHOTOYTOJIbHUKOB, HAXOAUTb MX DJIEMEHTHI.
JauHa Panuannas mepa yria. IMosb30BaTHCS MOHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM C

OKPY/KHOCTH U
IVIOIAAb Kpyra.
Boiuucienue
mJomaaei
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[Inomane Kpyra W €ro 3JeMEHTOB (CEKTOpa M CErMeHTA).
Brruucnenue miomazei Gpuryp, BKIIOYAIOMIUX 3JI€MEHTHI Kpyra.

[IOMOILBIO NPABUJIBHBIX MHOT'OYTOJIbHUKOB, OIpPeNeIsiTh
YHCIIO 77, ATUHY AYTH U paMaHHYI0 MEpY yria 1o oopasiy.
IIpoBoauTh Nepexoa OT paiMaHHOW MEPHI yria K rpagyCHON
¥ Ha000pOT IO BU3YaJIbHOMU OIOpe.

OmnpeaensaTs Iomans Kpyra.

BbiBoANTH (popMY.JIbI (B IpaJyCHOMN M paiaHHON Mepe) AT
JUIMH JyT, IJIOIIAAed CEKTOPOB M CErMEHTOB C OIOPOM Ha
BOITPOCHBIN IIJIaH.

BbiuucasaTs 1miomand  QGuryp, BKIIOYAIOLUIUX 3JIEMEHTHI
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OKPYKHOCTH (KpyTa) ¢ OTIOpOoii Ha CIIpaBOYHYIO HH(OPMAIIHIO.
HaxoauTsp uionaay B 3a1a4ax peajbHOU KUA3HU.

JABuxennst Tlonsamue o 0eudcenuu nI0CKOCMU. Pa3zoupary  npumepbl,  WUIIOCTPUPYIOIIUE  TOHSATHUS
IUIOCKOCTH Ilapannenvuolii nepernoc, nosopom u cummempusi. Ocu u yeHmpsl | ABUKEHUS, IICHTPOB U OCEW CHUMMETPHH.
(64) CUMMEMpUU. DopMyJHPOBATL ONPEACICHUS MapaJLIEIBLHOIO IIEPEHOCa,
Ilpocmetiwue npumenenus 6 pewieHuu 3a0au. IIOBOPOTa M OCEBOM CHMMETPHUHM C BHU3YaJIbHOM OIOPOM.
HaxoauThb HEMOABMKHBIE TOUKH 110 00pas3Ily.
HaxoauTh IEHTPHI M OCH CUMMETpUi IpocTeliux Guryp mno
oOpasiy.
Ilpumenamop napannenvuvlii nepeHoc u CUMMEMPUI0 npu
peuleHuY 2eoMempuseckux 3a0a4 (pazoupamos npumepol).
Hcnonvzoeams 0na nocmpoenus u ucciedo8anull yugposvie
pecypchbi.
IHoBTOpEHME, [loBTOpEHNE OCHOBHBIX MOHATHH M METOAOB KypcoB 7—9 |OmepupoBaTh MOHATHSIMU: QUTYpaA, TOUKA, MpsiMasi, Yrodi,
00001IeHNE, KJIacCOB, 00OOIICHHUE U CHCTEMaTH3aIHsI 3HAHUI. MHOTOYTOJIbHUK, PaBHOOEAPEHHBI ©  PaBHOCTOPOHHUM
cucrematusauusi  |[Ipocreiimne reomerpuueckue (GUIYpsl M HUX CBOMCTBA. | TPEYTOJbHUKH, NPSIMOYTOJIbHBIN TpPEyroibHUK, MeIuaHa,
— W3mepenne reoMeTpuiecKux BEIUYHH. OHWCceKTpruca W BBICOTA TPEYTOJbHHKA, TMapajlieIorpaMm,
(7 u) TpeyroibHUKY. poMO, TPSIMOYTONBLHUK, KBAaapaT, Tpanenus; OKpy>KHOCTb,

[TapanienbHble ¥ IEPIICHAUKYISIPHBIC TIPSIMBIE.

OKpyXHOCTb U Kpyr. I'eoMeTpuueckue MOCTPOeHHUs. YTIbl B
OKpPYXXHOCTH. BmucaHHble U  ONHUCaHHBIE  OKPYXHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmasi u OKpy>KHOCT.
YeThIpEXYTroJIbHUKH.
YETHIPEXYTOJIbHUKH.
Teopema [Tudaropa n Havana TpuroHoMeTpuu. Pemenue o0mx
TPEYTroJIbHUKOB.

[IpaBunbHBIE MHOTOYTOJIBHUKHU.

[Ipeo6pazoBanus mockoctu. [suxenus. [loqodue. CummeTpus.
[Tnomans. Berauciaenue mnomanei. [Imomanu nomo6Hsx Guryp.
JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH.

Brmicanusie n OITMCaHHBIC

KacaTeJibHasl; paBEHCTBO U MoA00ue (Uryp, TpeyroJbHUKOB;
NapajyieIbHOCTh U NEPHEHAUKYISPHOCTh MPSIMBIX, Yol
MEXIYy TNpPSIMBIMH, CHUMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JIJIMHA, PAcCTOSHHE, BEIMYMHA Yyria, IUIOLIAlb,
nepUMETP.

HUcnoan3oBarh (opmyJibl: mepuMeTpa U IUIOMIAAN
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOHIAJAN KpyrTa,
00BEMa MPSAMOYTOJIBLHOTO Mapalljiesienumneaa.

OnepupoBaTh NOHATHSMH: TPSMOYTrOjbHAas cHUCTEMaA
KOOpJIMHAT, BEKTOP; MCHOJb30BATh 3TU TOHATUS IS
MPE/ICTABJICHUS JIAHHBIX W PEILIEHUs 3aJlay, B TOM YHUCJE U3
IPYTUX y4eOHBIX MPEIMETOB.

Pemiate 3agayM Ha TIOBTOPEHHE OCHOBHBIX IIOHATHH,
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BekTops!l Ha IIIOCKOCTH.

WJUTIOCTPALIMIO CBS3EM MEXAY pPa3IMYHbIMU YacTsAMM Kypca.
Bei0upars MeTox [71s peleHus 3a/1a4u.
PemrarTn 3aga4m U3 MOBCEJHEBHOM )KU3HU.

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOT'O KYPCA «BEPOSITHOCTH I CTATUCTHUKA»
(TI0 TOJIAM OBYYEHUS)

7 kaacc (He MeHee 34 1)

Ha3zBpanue
pasnena (TemMbl)
(umcy10 Yacom)

OcHoBHoOe coepskaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4arouxcs

IIpencraBienue
JTAHHBIX
(7 9)

[IpeacraBnenne maHHBIX B Tabnunax. [IpakTudeckue
BBIUMCIICHHMS 110 TaONMYHBIM JaHHBIM. VI3BicdueHue U
WHTEpIpeTarus TaOIu4HBIX JTaHHBIX. [IpakTudeckas pabota
«Tabnuus.

I'paduveckoe mpencraBieHWe ITaHHBIX B BHAC KPYTOBBIX,
CTOJOUKOBBIX (CTONOUYATHIX) quarpamm. UTeHne U MoCTpOCHHE
nuarpamm. [IpumMepsr nemMorpadudeckux nuarpamm.
[TpakTruyeckas pabota «J{uarpaMmbi».

OcBauBathb Ha 0a30BOM YPOBHe €1ocoobI
MPEJICTABICHHS] CTATHCTUYECKUX JaHHBIX W YHUCIIOBBIX
MacCMBOB C TIOMOHIbIO TaOJWI[ U JAMAarpaMM C
UCIOJIb30BAHUEM  aKTyaldbHBIX W BAXKHBIX JIAaHHBIX
(memorpaduueckue JaHHBIC, MIPOU3BOJICTBO
MIPOMBIIUIEHHON M CEIbCKOXO3SMCTBEHHOM NPOMYKIUU,
OOIIIECTBEHHBIC U TIPUPOIHBIC SBJICHHUS ).

M3yyats Metoabl paboTBl C  TAONUYHBIMH |
rpad@UyecKUMU TPEICTABICHUSAMHU JTaHHBIX C MTOMOUIBIO
IU(POBBIX PECYpPCOB B XOJE MPaKTHUECKUX paboT (c
HaIpaBJISIONICH TOMOIIIBIO).
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OnucareabHas
CTATHCTHKA
8 4)

Yucnossie Habopbl. CpenHee apudMeTHIecKoe.

Menuana 4icioBoro Habopa. Y CTOMYMBOCTh MEIHAHBI.
[TpakTuueckas paborta «CpeqHue 3HAaUCHUSD.

HauGonbiiee 1 HauMeHbIIIee 3HAUSHUS YHCIIOBOT0 Habopa.
Paszmax.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHUA: YUCIOBOH
Habop, Mepa IEeHTPAITbHOW TEHIEHIIMU (Mepa IIeHTpa), B
TOM YHUCIIE CpeliHee apudmMeTnyeckoe, MeIMaHa.
OnuchiBaTh CTaTHUCTUYECKHE JAHHBIE C TIOMOIIBIO
cpenHero apu(MeTH4ecKoro u Meauanel. Pemars 3amaun
(c wWCcTmoJb30BaHUEM 3PUTEIBHON HATJAIHOCTH H/WIN
BEepOATHLHOM OTTOPHI)

HN3yyarTh cBoOiicTBAa CpPEIHUX, B TOM YHUCJIE C MOMOIIBIO
U(POBBIX PECypcoB, B XOJ€ MPaKTHYECKUX pabot, (c
HaIpaBJIAIOIIEH TOMOIIBIO).

OcBauBaTh Ha 0230BOM YpPOBHE MOHATHS: HauOOJIbIIECE
Y HaMEHbIIIee 3HAYCHUS YHCIOBOTO MAaCCHBA, pa3Max.
Pematpb 3apaum Ha BBIOOp crioco0a omuMcaHUs JaHHBIX B
COOTBETCTBUM C TPUPOJOM  JAaHHBIX U  LEIIMHU
WCCJICTOBAHMS C HAITPABIISIONIEH TTOMOIIIBIO.

Cayuaitnas
U3MEHYHBOCTh
6w

Cnyuatinas usmenuugocms (npumepwol). Yacmoma 3nauenuii 8
Mmaccuge daunvix. I pynnuposka. I'ucmozpammol.
IIpakmuyeckas paboma « Cryuaiinas usmMeH4Uu8oCmb).

Oceausamv NOHAMUA: YACMOMA 3HAYEHUU 8 MACCUBE
OAHHBIX, 2PYNNUPOBKA OAHHBIX, 2UCTNOZPAMMA.

Cmpoums cucmocpammul no 0o6pasyy

Oceausamsv cpaguueckue npeocmasieHusi pazHvix U008
CYYAUHOU UBMEHYUBOCU, 6 MOM YUCIe C HOMOWbLIO
YughposwvIx pecypcos, 8 xo0e NPAKmuueckol pabomol.

BBenenue B
Teopuio rpa¢gos
(4 9)

I'pag, sepwuna, peopo. Ilpeocmasnenue 3a0a4u ¢ NOMOUbIO
epaga. Cmenensv (8anenmnocms) gepuiunvl. Hucio pébep u
cymmapuas cmeneHnv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceéasznocmu epaga. Ob6xo00 epagha (3iirepos
nyms). Ilpedcmasnenue 06 opueHmupo8anHvIx epagpax.

Ocsausams nonamusn: zpag, eepwuna epaga, peobpo
epagha, cmenens (8aneHMHOCMb GEPUIUHDBL), YeNb U YUKIL.
Ocsaueams nonamus: nymo 6 cpage, 311epos nymo,
00x00 epacgha, opuenHmuposarHulil epag.

Oobcyxncoamv pewenue 3a0ayu HA NOUCK  CYMMBbI
cmenenell gepuiun 2paga, Ha nouck odoxooa epaga, Ha
noucKk  nymeti 8  OpUEHMUPOBAHHBIX  2pagax ¢
HanpaesAwen NoOMoubio.

Ocsaueamv cnocodwvl npeocmasnenuss 3a0ay u3 Kypca
aneebpul, 2eomempuu, meopuu 6epoAMHOCmen, Opyeux
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npeomemos ¢ nomMowplo 2pagos (kapmol, cxembl,
anekmpuieckue yenu, QyHKYUOHaIbHble COOMEemcmalsl)
HA NpUMepax.

BepositHOCTB M

Cryuauinsiii onolm u cayuainHoe coovimue. Beposmuocmo u

Oceaueamv nonamua. CIY4aHbIl ONblmM U CIAVYAlHOE

4yacToTra yacmoma cobvimus. Ponb manoseposmuvix u npakmuyecku | cobvimue, MAl08epoamuoe u NPaKkmuiecku 00CmosepHoe

CJIy4YaiHOro 00CmoBepHbIX cobbiMuUll 8 npupooe u 8 oouecmee. Monema u | coovimue.

coOBbITHA USpanbHAs KOCMb 8 Meopul 8epOoSmMHOCMell. H3yuamo 3nauumocmev MAN08EPOAMHLIX COOLIMULL 8

4yv) Ipaxmuueckas paboma « Yacmoma evinadenus opaay. npupooe u obujecmee HA BANCHBIX Npumepax (asapuu,
HecuacmHvle cuyyau, 3awuma NepCOHANILHOU
unghopmayuu, nepedaia OAHHHIX).
H3yuamo ponv Kiaccuueckux 6eposmHOCMHbIX MoOenel
(Monema, uepanbHas KOCMy) 6 meopuu 8epOSMHOCMELL.
Habnwoame u uzyuamev uacmomy cooblmuii 8 NpoCmvix
IKCHEPUMEHMAX, 8 MOM HUcie ¢ NOMOWbIO YUPPOBbix
Pecypcos, 8 xooe npaKkmuuecKkol pabomeol.

O06o00menue, IIpencraBnenne  maHHbIX.  OmnmcarenpHas — craTUCTHKA. | IIOBTOPATH M3ydeHHOE U BBICTPAMBATh CUCTEMY

KOHTPOJIb BeposiTHOCTB c1y4aiiHOTO COOBITHSI. 3HAHUMU.

(54) Pemars 3agaum Ha npeiCTaBICHUE U ONMCAHUE JAHHBIX C

IIOMOIIBI0 U3YYEHHBIX XapaKTEPUCTUK C HAIPABIAIOLICH
HOMOILBIO.

O06cyxnaTn NpUMepbI CIIy4alHBbIX COOBITHH,
MaJIOBEPOSATHBIX ¥ IPAKTHUUECKU TOCTOBEPHBIX CIIy4alHbIX
COOBITHI, UX POJIM B IPUPOJIE U KU3HH YeTIOBEKA

8 kiacc (He meHee 34 4)

Ha3Banmue
pa3nena (TeMbl)

OcHoBHoOe cofepskaHue

XapakTepucTHKA 1eATeJbHOCTH 00y4arouxcs
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(4uCy10 4acoB)

IloBTOpPEHME
Kypca 7 kjacca
(44)

IIpencraBnenne  maHHbIX.  OmnucarenbHas — CTaTHCTHUKA.
Crnydaiinast u”3MeHYuBOCTh. CpeiHue YuciIoBOro Habopa.
Caydaitabie coObITHs. BepostHocTu u yactothl. Knaccuueckue
MO/JIEJIN TEOPUU BEPOSITHOCTEN: MOHETA U UrpajibHasl KOCTb.

IToBTOpATE MH3y4eHHOE M BBICTPAUBATH CUCTEMY
3HaHUMU.
Pemars 3agaum (Mo BHM3yaJbHOH omope) Ha

Mpe/ICTaBJIeHHEe U ONHCAHWE JaHHBIX
M3YYECHHBIX XapaKTePUCTHUK.

Pemars 3agaum (Mo BHM3yaJbHOH omope) Ha
Mpe/ICTaBJICHUE TPYNIUPOBAHHBIX JAHHBIX M ONHMCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemate 3amaum (Mo BHU3YyaJIbHOW  omope) Ha
oTpe/IeJICHUE YaCTOThI CIyYaliHBIX COOBITHI, 00CYKICHUE
IPUMEPOB CIIy4allHBIX COOBITHUIH, MaJOBEPOSATHBIX H
MPAKTHUYECKU JOCTOBEPHBIX CIy4allHBIX COOBITHIL, X pOJIU
B IIPUPOJIE U )KU3HU UEJIOBEKA.

C IIOMOIIBIO

OnucareapHasn Omgxnonenus. Jucnepcus uucnogoeo nabopa. Cmanoapmuoe | Oceausamv noHaAmMuUA: Oucnepcus U CMAHOAPMHOE
CTATHCTHKA. OMKJIOHeHUe YUCL08020 Habopa. /luazpammbl pacceusaHus. OMKJIOHEHUe, UCNONIb306AMb MU XAPAKMEPUCTNUKY OIS
PacceuBanue ONUCAHUS PACCEUBAHUA OAHHDIX.
JAHHBIX Yuacmeosamv ¢  obcyymcoenuu  cunomeszvt 00
4 4) omcymcmeuu Ui HAIUYUU  CA3U N0 OUASPAMMAM
pacceusanus.
Cmpoums oOuazpammvl pacceueanus no UMEOUWUMCS
OaHHLIM, 8 MOM UYUCTle C NOMOWbIO KOMUblomepa (nocie
COBMECMHO20 AHANU3A).
MHno:xecTBa MHosecTBO, noaMHOXkecTBO. Onepanun Haj MHOkecTBaMH: | (OcBamBaTh MOHSITUSI: MHOXECTBO, SJIEMEHT MHOXECTBA,
49) o0beaUHEHUE,  IepecedeHue,  jomonHeHue.  CBOMCTBA | IMOJMHOXECTBO.
oreparuit Hajl MHO>KECTBaMU: MEPEMECTUTENbHOE, | BBINOJIHATH onepanumn Haj MHO’KECTBaMM:
COUETATEIBHOE, PACTIPEAEIUTENBHOE, BKIOUECHHUS. o0beIMHEeHNE, TIepeceueHne, TOMoIHEHHE (10 00pasiy).
I'paduueckoe npeacTaBIeHUEe MHOXKECTB. Hcnoab3oBath CBOIiCTBa: MIEPEMECTUTEINIBHOE,
coYeTaTeslbHOe, pacHpeleNUTeIbHOe, BKIIOYEHUS (C

HCIOJIb30BAHNEM BU3YaJIbHOM OMOPBI).
Hcnoab30BaTh rpaguueckoe MpeACTaBICHUE MHOMKECTB

87




IIPU ONUCAaHUM PEAIbHBIX IPOLECCOB U SBJICHUH, IpU
pelIeHNH 3a/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(C MCTIOIb30BaHUEM BU3YAJILHOM OTIOPHI).

BepositHOCTB
CJIy4aiiHOT 0
co0bITUSA

(6 1)

DneMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.
braronpusiTcTByronme aneMeHTapHbie coObITHS. BeposTHOCTH
coObITnii. OTBITEI ¢ PaBHOBO3MOXXKHBIMHU  3JIEMEHTAPHBIMU
coObITHsIMH. CTy4aiiHBINA BBIOOD.

[TpakTrueckas padora «OMNBITH ¢ PABHOBO3MOXHBIMH
AIIEMEHTAPHBIMH COOBITUSIMI.

OcBauBatp Ha  0a30BOM  YpPOBHe  INOHSATHA:
dJIEMEHTAapHOE COOBITHE, CIydyalHOe COOBITHE Kak
COBOKYITHOCTbh ~ OJIArONPUSATCTBYIOIIMUX  3JIEMEHTApHBIX
COOBITHI, PABHOBO3MOXKHBIE AJIEMEHTAPHbIE COOBITHSI.
PemaTh 3a1a4u Ha BHIYUCIICHUE BEPOSTHOCTEH COOBITUI
M0 BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHMA CITy4aifHOTO
OmbITa (C MCIOJIb30BAaHUEM 3pUTEIBHONH HArIsIHOCTH
u/unu BepOaIbHOM OTIOPHI).

PemiaTh 3a1a4M Ha BBIYMCICHHE BEPOSITHOCTEH COOBITUI
B ONBITAX C PABHOBO3MOXHBIMU  DJIEMEHTaPHBIMHU
COOBITHUSIMH, B TOM YHCJIE C MOMOIINBIO KOMIbioTepa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOW  HArJISAHOCTH  W/WUIHU
BepOAJIbHOM OTOPEI).

I[IpoBoaANTL U M3Y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMHU COOBITUSAMH (C HCIIOJIb30BAaHHEM MOHET,
UTPATHHBIX KOCTEH, ApYyTUX Mo/ieIei)
B XOJIc TMPaKTHYECKOW paboThl (C HCIOIb30BaHHEM
BU3yaJIbHOW OTIOPHI).

BBenenune
Teopuio rpagos
(4 9)

B

lepeso. Cesoticmea  Oepesa:  eOUHCMBEHHOCMb  NYmMU,
Cyuiecmeosanue BUCAYel BePUIUHbI, CBA3b MeNCOy YUCTIOM
sepuiun u yuciom pébep. Ilpasuno ymuodcenus.

Ocseaueamb nonamusa: Oepeso KAk cpag Oe3 yuxia,
sucsauan sepuwiuna (1ucm), 6emev depesa, nymo 6 oepese,
Juamemp Oepesa.

H3yuamo ceolicmea Oepesa: cyujecmeosanue eucsyell
BEPUIUHDI,  €OUHCMBEHHOCMb  NYMU  MeHCOy  08YMs
BEPULUHAMU, CB5A3b MENHCOY YUCIOM GEePUIUH U HUCTIOM
pébep.

Yuacmeoseams ¢ oocyrncoenuu pewienus 3adauu Ha nouck
U nepeyucieHue nymei 6 oOepege, OnpeoeieHue Yucid
sepuiur unu pébep 6 depese, 00X00 OUHAPHO20 Oepesa, 6
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mom vucie C npUMeHEeHuem npasuld YMHONCEHUA.

Cayuaiinbie
coObITHA
@)

IIpomueononooscnoe  cobvimue.  Juacpamma  dilnepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
coovimus. @opmyna crodxcenus eeposmuocmet. Ilpasuno
VMHOJMCEHUsl  8eposimHocmell.  Ycliosnas — eeposmuHocmo.
Heszasucumvle  coovimus.  [Ipeocmaenenue  cayuaiHoeo
9KCnepumMeHma 6 gude oepesd.

Oceaugeamv nouamua: 63aUMHO NPOMUBONOLONCHbLIE
cobvimus, onepayuu HA0 cooblmusIMU, 00beOuHeHue u
nepeceuenue coovimui, ouazpamma Jinepa (Jirepa—
Benna), coemecmuvie u necoemecmuvie coobimusl.
H3yuams meopemvl 0 6eposmHocmu 00beOUHeHUs. 08YX
cobvimutl (Ghopmynvl crodcenus 6epossmuocmetl).
Yuacmeoeamyv 6 oocyrscoenuu pewenusa 3adauu, 6 mom
yycie meKcmosvle 3a0a4u Ha onpeoenenue 6eposmuocmeti
00veouHeHusi U nepeceveHus COObLIMUL ¢ NOMOUBIO
yucnogol  npamotl, ouazpamm  Jurepa,  opmyasl
CIIOJHCEHUS 8EPOAMHOCTNE.

Ocesaueamp noHAmMuUA: npasuio VMHONCEHUS
geposimHocmell, YCl08HAsL 8EPOSMHOCMb, He3A8UCUMbLe
coObImus 0epeso CyYalHo20 onvima.
H3yuams  ceoiicmea  (onpedenenus)
cobvimuii.

Yuacmeoeamsv ¢ oocyncoenuu pewenusa 3adauu Ha
onpeoeneHue u UCNOIb308AHUE HE3ABUCUMBIX CODbIMULL.
Yuacmeoeamsv 6 oocyncoenuu pewenusa 3adauu Ha
NOUCK BEPOAMHOCMEU, 6 MOM HYUCle YCIOBHbIX, C
UCnoIvb308anuem depesa Ciy4atiHo20 Onblmd.

He3a6ucuUmvlx

O0600menue,
KOHTPOJIb
(4 4)

[IpencraBnenne nannpix. OnucarenpHas cratuctuka. ['padel.
BepostHoCTh CIIy4aiiHOT O COOBITHSI. DIIEeMEHTHI
KOMOWHATOPHKHU.

IloBTOpATH U3YYCHHOE ¥ BBICTPAUBATH CHCTEMY
3HAHUM.

PewmaTs 3aga4u Ha pe/ICTaBICHNUE U ONIMCAHUE TAHHBIX C
MTOMOLUIBIO M3YYEHHBIX XapaKTePUCTUK (c
MCIOJIb30BAaHUEM BU3YAIIbHOH OTIOPHI).

Yuacmeosamv 6 o6cyyicoenuu pewenua 3anaum c
MpUMEHEHHEM TpadoB.

Pemats 3agaum  Ha  HAXO0XJACHHE  BEPOSTHOCTHU
CIIy9aifHOTO COOBITHSI 10 BEPOSITHOCTSM 3JIEMEHTAPHBIX
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COOBITHIA, B TOM YHCIIE B OINBITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMU COOBITHUSAMH (C BU3YaJTLHOMN OIOPOHA).
Yuacmeoeamv 6 oocyscoenuu pewenusn 3agaum Ha
HaXO0XJICHUE BEpOSTHOCTEH 0ObEeIUHEHHS U TepeceueHus
COOBITHIA, B TOM YHCIIE HE3aBUCHMBIX, C UCIIOJIb30BAHUEM
rpauYecKux TMPEACTaBICHUNA U JepeBa CIy4yaiHOTO
OTIBITA.

Yuacmeoeamv 6 oocyscoenuu pewenusn 3agaum Ha
MepeyrciIieHne KOMOMHAINH (Yrcia mepecTaHOBOK, YUCIIa
COUCTaHWii), HA HAXOXICHUE BEPOATHOCTEH COOBITHUH C
MPUMEHCHHEM KOMOWHATOPHKH, B TOM YHCIE C
MCIOJIb30BaHUEM TpeyroyibHuKa [lackans.

9 kjaacc (He MmeHee 34 1)

Ha3zBpanue
pasnaesa (TemMbl)
(4ucy10 4acoB)

OcHoOBHOe coiep:KaHue

XapakTepucTHKA AeSITeJIbHOCTH 00yYAKO M XCS

IloBTOpPEHME IIpencraBnenne  maHHbIX.  OmnucarenbHas — CTaTHCTHUKA.
Kypca 8 kiacca Onepaumu Hajx coObITHSAMU. He3aBHCUMOCTD COOBITHIA.
(4 4)

IloBTOpATH U3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3aga4m Ha npeCTaBlIeHUE U ONMCAHUE JaHHBIX.
Pemiatp 3amaum  Ha  HAXOXIEHHUE  BEPOATHOCTEH
OOBEIMHEHUS W TIEPEeCEUYCHHsS] COOBITUH, B TOM YHCIIE
HE3aBHCUMBIX, C  HCIOJb30BaHHEM  TIpapuUecKuxX
IIPEACTABJIICHUH U IepeBa CIIy4alHOTO OIIBITA.

Pemartp 3amaum Ha mepeuyrciIcHUE KOMOWHAIUK (duciia
MEepPEeCTaHOBOK, YHWCJIAa COYETAaHWN), HAa HaXOXKICHHE
BEPOSTHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPHUKH,
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B TOM YHCJIC C UCITOJIb30BAHUCM TPCYT'OJIbHUKA ITackans

DJ1eMeHThI
KOMOMHATOPUKH
(4 9)

KomOunatopHoe mnpaBuino ymHOXeHus. IlepectaHoBku.
®aktopuas. CoueTaHuss U YUCIO COYETaHWH. TpeyeonvHuk
Ilackansa. llpaktuyeckas pabota «BpluuciieHne BEpoOsITHOCTEN
C HCTOJb30BAaHHUEM KOMOMHATOPHBIX (PYHKIMHA AJIEKTPOHHBIX
Ta0JIUI.

OcBauBarb Ha  0a30BOM  ypPOBHe  TOHSITHA:
KOMOMHATOpPHOE MPAaBUJIO YMHOXKEHUS, YIOPSIOYEeHHas
napa, Tpoiika 00bEKTOB, IEPECTAHOBKA, (hpaKTOPHAIT YK CIIA,
codeTaHue, YuCII0 COUeTaHui, mpeyzonvruk Ilackans.
Pemiate mpocreiilmue 3agaud  Ha  MEPEUHCIICHUE
YIIOPSIOYCHHBIX AP, TPOCK, IEPEUNCIICHUE TEPECTAHOBOK
U COYETaHHM >JEMEHTOB pa3IMYHBIX MHOXECTB (1O
o0pasiy).

Pemiate, mpocreiimve 3agauyM Ha TNPUMEHEHHUE 4YHUCIA
coyeTaHuil B anredpe (COKpaméHHOEe YMHOKEHHE, ONHOM
HeroToHa) (¢ HampaBSIONIEH MOMOIIBIO).

Pematb, mnpumeHsii KOMOMHATOPHKY, 3aJaddl Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHCIE C MOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B XOJ€ MPaKTHUECKOW paboThl (¢
BHU3yaJIbHOW OTIOPOiA).

I'eomeTpuueckas
BEPOSATHOCTH
(44)

I'eomempuueckas seposmuocmo. Cnyuatinviii 6b100p MOYKU U3
@ueypvl Ha niockocmu, U3 OmpesKa, uz Oyeu OKPY#CHOCHU.

Oceausamp nonamue 2eomempuiecKkol 6eposmHOCmU.
Yuacmeoeamv 6 oocyrscoenuu pewenusn 3aoauu na
HAX0JICOeHUe BEPOMHOCMEN 8 ONblMmax, NpeocmasumMblx
KaK 8b100p MOUYeK U3 MHO20Y20JIbHUKA, KpYy2d, Ompe3Ka uiu
0y2eu OKPYIHCHOCIU, YUCTIO8020 NPOMENHCYMKA

HcnpiTanns
bepnyanu
(6 4)

Ucnwiranue. Ycnex u Heygaya. Cepusi HICIBITAHUN 10 IEPBOTO
ycnexa. Mcneitanust bepryminu. BepositHocTu coObiTuii B
cepun ucnbiTanuii bepaymmm. IlpakTtuueckas pabdora
«HcnbiTanus beprymmy.

OcBauBaTp Ha 0230BOM YPOBHE NOHATHS: HCIIBITAHUE,
AJIEMEHTapHOE COOBITHE B HCIBITAHUH (YCIIEX U Heyaya),
cepusi HMCHBITAHWM, HACTYIUICHHME MEepBOro ycrexa
(Heynmaum), cepust UCTIbITaHUN bepHysm.

Pemiatp  mpocreiilnMe 3aJaYd  Ha  HAxXOXJICHUE
BEPOSITHOCTEH COOBITHI B CEPUU UCIBITAaHUH J0 MEPBOTO
ycrexa, B TOM YHCIIe ¢ MpUMEHEHUEM (POpPMYITBI CyMMBI
T€OMETPUUYECKON MPOTPECCUU (C OMOPOM Ha CIPABOYHYIO
UH(pOPMAIIHIO).

Pemats mpocreiimmue

33/1aYd = Ha  HaAXOXKIEHUE
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BEPOSITHOCTEH  AJIIEMEHTAPHBIX  COOBITUH B CEpHH
UCTbITAaHUN bepHyuIM, Ha HaAXO0XKIEHUE BEPOSTHOCTU
ONpPEAENEHHOIO0 YHUCIIA YCHEXOB B CEPUU HUCIBITAHUN
bepuymnnu (¢ BU3yanbHOM Omopoit).

N3yuath B X01€¢ NpaKTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIBIO LU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnbiTaHui beprynnu

Cayuaitnas
BeJIMYHHA
6w

CnyyaliHass BeIWYMHA W pacHpeieeHue BEPOSITHOCTEH.
MaremaTuueckoe OXHUIAaHWUE MW JAUCHEpPCUs  CIydailHOU
BCIIMYHNHBI. HpI/IMepI:I MaAaTEMAaTHYCCKOIro OXUAaHUuA KakK
TEOPETUYECKOTO CPETHEr0 3HAYCHHUSI BETUUHHBDI.

[TonsiTre o 3akoHe OoybmKX unces. 3mepeHue BeposTHOCTEH
¢ nmomol1kko 4actoT. [IpumeHeHne 3aKkoHa OOIBIINX YHCEN.

OcBoutb Ha 0a30BOM YpPOBHe NOHATHSA: CiydaiiHas
BEJIMYHHA, 3HAUCHHE CIIy4aiHOM BEJIUYMHEI,
pacrpenesieHue BEpOsSTHOCTEM.

HM3yyarp u 00Cy:XIaTb NOpUMEPHl AUCKPETHBIX U
HENPEePhIBHBIX CIyYailHBIX BEJIMYMH (POCT, BEC YEIIOBEKA,
YHMCJIEHHOCTb HACEJICHUS, PYTHE U3MEHUYMBBIC BEJIMUNHBL,
paccMaTpuBaBIIUECS B KypC€ CTAaTUCTHKHU), MOJEIbHBIX
CIIy4allHBIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbiTaMu (OpocaHue MOHETBI, WIPaJIbHON KOCTH, CO
CITy4aiHBIM BBIOOPOM H T. 11.).

OcBauBatph Ha  0a30BOM  YPOBHe  INOHSATHA:
MAaTeMaTUUYECKOE OXKUJAHUE CIYYaHON BEIMYMHBI KakK
TEOPETUUECKOE CPE/IHEE 3HAUCHHE, TUCTIEPCHS CITydalHOU
BEJIMYMHBI KaK aHaJIOT AUCIIEPCUU YUCIIOBOTO Habopa.
Pemats 3amauMm Ha BBIYMCIIEHUE MAaTEMATUYECKOTO
OKMJIAHHUS W  JUCIEPCUU JHUCKPETHOM  CIIy4aliHOU
BEJIMYMHBI 110 33JJaHHOMY pAaCIIpPENEICHUI0, B TOM YHCIIE
3aJay, CBSI3aHHBIX CO CTPAXOBAaHUEM U JIOTEpesiMH (C
HaIpPaBJIAIOILEH TOMOIIBIO).

3HAKOMHTBCSI C MaTeMaTU4YECKUM OXHUIAHUEM U
JUCIIEPCUEN HEKOTOPBIX pacIpeNelleHuld, B TOM 4HCIIE
pacrpeneneHus Ciry4aiHON BEIMYUHBI «YHUCIIO YCIIEXOB» B
CepuU UCTbITaHUI bepHyr.

M3yyars 4yacToTy cOOBITHA B  MOBTOPSIOIIMXCS
CJIy4alHBIX OIBITAX KAK CIy4alHYIO BEJIINYUHY.
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3HAKOMHMTBLCSI C 3aKOHOM Oousbimux uucen (B dopme
bepuymnu): npu  OONBIIOM 4YHCJIE OMBITOB YacToOTa
coOBITHS OJIM3KA K €T0 BEPOSITHOCTH.

Pemathb 3a1a4n Ha U3MEpPEHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIFOIIEH TTOMOIIIBIO).

OO6cy:xk1aTh POJIb 3aKOHA OONBIIKX YHCET B 000CHOBAHUU
YaCTOTHOTO METOJ[a U3MEPEHHUS BEPOSTHOCTEH.
OO0cyxnaTh 3aKOH OOJBIIMX YHCEN KakK IPOSBICHUE
CTaTUCTHYECKOW YCTOMYUBOCTU B U3MEHUMBBIX SIBICHUSX,
poNib 3aKoHA OOJIBIIUX YHCENT B MPUPOAC U B KU3HU
YeJI0BeKa.

O0o0011eHue,
KOHTPOJIb
(10 )

[IpencraBnenue  JaHHBIX.
BepositHOCTB CIy4aitHOTO COOBITHSI.
KoMOuHaTopukH. CirydaliHble BETMUUHBI U pacTIpe/IeTICHHUS.

OmnucarenpHas  CTaTHUCTHKA.
OJIEMEHTEI

IloBTOpPATH H3y4eHHOE U BBICTPAMBATL CHCTEMY
3HaHUMU.

PemaTes 3a7a4u Ha NIPECTaBICHUE U ONMCAHUE JAHHBIX.
PemaTts 3a1a4u Ha HaXOXJICHHE BEPOSTHOCTEH COOBITHIA,
B TOM 4YHCIE B OINbITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, BEPOSITHOCTEN
OObEIUHEHNUS U MEepeceueHus] COOBITHM, BBIYUCIATH
BEPOSITHOCTH B OIIBITAX C CEPUSMU CIIyYaWHbIX UCIIBITAHUN

[Ipu pa3paboTke paboueil mnporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOKHOCTH
UCIIOJIb30BAHUS AJIEKTPOHHBIX (IIM(POBBIX) 00PA30BATENBHBIX PECYPCOB, SIBISIOUIUXCS Y4eOHO-METOJUYECKUMU MaTepruaiaMu
ANIEKTPOHHbIE YYEOHMKHM U 3aJaYHUKU, DJICKTPOHHbIE OHOIMOTEKH, BHUPTyalbHbIC
1a00opaTopuu, UTPOBBIE POTPAMMBI, KOJUIEKIIMUA HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), UCHOIB3YEMBIMU ISl OOYUESHUS U
BOCIHUTAHUA PA3NIUYHBIX TPYII MOJb30BaTENEeH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LKM(POBOM) BUAEC U pealU3yIOIIUMU

(MyJIbTUMEIUNHBIE POTrPaMMBlI,

nunaktrnyeckue Bosmoxkaoctu KT, conepkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIHCTBY 00 0Opa30BaHUMU.
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