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PabGouass mporpamma 1o yudeOHOMy mnpeamery «Maremaruka» (06a30BbIi
ypoBeHb) (mpenMeTHas obOnacte «Marematuka u  HHpOpMaTHKa») (mainee
COOTBETCTBEHHO — TIporpaMma IO MareMaTHKe, MaTreMaThKa) BKJIIOYAeT
MOSICHUTENIbHYIO  3aIMCKy, COJepKaHhe OOy4deHUs, IUIAHUPYEeMble PEe3ybTaThl
OCBOEHUS ITPOTPaAMMBI 110 MaTeMaTHKe.

[TOACHUTEJIBHAA 3AIINCKA

PabGouyass mporpamMma 1o MareMaTHKe i OOydYalolUXcs C 3aJepiKKOU
ncuxuuyeckoro pa3sutus (ganee — 3[1P) Ha ypoBHE ocHOBHOrO 0011€T0 00pa3oBaHus
NOJATrOTOBIEHa Ha ocHOBe denepanibHOrO TOCYIApCTBEHHOIO 00pa30BaTeNIbHOTO
CTaHaapTa OCHOBHOro ooduero oopasosanus (IIpukxaz Munnpocsemienus Poccun ot
31.05.2021 . Ne 287) (manee — D®I'OC OO0O), denepanbHOM amanTUPOBAHHOU
oOpa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus il 00y4aroIuXxcs C
OrpaHUYEeHHBIMU BO3MOKHOCTAMU 310poBbs (IIpuka3 Munnpocsemenust Poccuun ot
24 mosi6ps 2022 . Ne 1025), paboueit mporpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMUS
no ydeOHOMYy mnpeamery «MaremaTwka», MPOTrpaMMbl BOCIHTAHUSA, C YYE€TOM
pacnpeeseHHbIX MO KJIaccaM MPOBEPSEMbIX TPEOOBAHUI K pe3ysibTaTaM OCBOCHHS
aJIaITHPOBAHHON 00pPa30BaTENBHON MPOrpPaMMbl OCHOBHOTO OOIIEro oO0pa30BaHUs
Ui OOyYaroIUXCsl C 3aJePXKKON TCUXUYECKOro pa3BuTHs. B paboueii mporpamme
y4TeHbI UJeu U nonokeHus: Konmnenmun pa3Butusi MaTeMaTHueCKOT0 00pa3oBaHUs B
Poccutickoit denepanun.

OO0mas xapakTepucTUKA y4eOHOro npeamera «MaremaTtuka»

VYuebubiit npeamer «MaremaTuka» BXOAUT B MOPEIAMETHYHO 00JacTh
«Marematuka u uHpOpMaTHKa». OH CHOCOOCTBYET Pa3BUTHIO BBIUMCIMTEIHHOU
KyJbTYpbl M JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS IOJIb30BAThCS
QITOPUTMAMM, a TaKXKe MPUOOPETEHUI0 MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHON >KuM3HM oOyuatomuxcsi ¢ 3[IP. YueOHbIi mpeameT pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)K€HHE, (PYHKIMOHAIBHYIO TI'PaMOTHOCTD,
YMEHHUS  BOCHPUHMMATh W KPUTUYECKH  aHAJIM3UPOBaTh  MHQPOpMAIHIO,
IIPEJICTABICHHYIO B Pa3IMUHBIX (hopMax.

OOydenne mareMaTHKe JaéT BO3MOXKHOCTh pa3BHBaTh y oOydaromuxcs ¢ 3[1P
TOYHYIO, PallMOHAJIBHYI0 M HH()OPMATUBHYIO pedb, YMEHHE OTOMparh HamOomee
MOXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, Tpa)UUecKre CPEeACTBA ISl BBIPAKECHHUS
CY/KJICHHU U HAITISJHOTO UX MPEICTABICHUS.

Heo0xomumMbpiM KOMITOHEHTOM OOIIEH KyJIbTyphbl B COBPEMEHHOM TOJKOBAHUU
ABNSETCS  OOIIee 3HAKOMCTBO C METOAaMU TIO3HAHHs  JIEHCTBUTEIBHOCTH,
IIPEACTABICHNUE O MPEIMETE U METOAAX MAaTEMATUKH, NX OTIIMYMM OT METOJOB IPYTUX
€CTECTBEHHBIX U TYMAaHUTAPHBIX HayK, 00 O0COOEHHOCTSX MPUMEHEHHS] MaTeMaTUKU
JUIA pElICHUs HAay4YHbIX M MPHUKIAJHBIX 3aj1ad. Takum o0pa3oM, MareMaTHYecKOe
oOpa3oBaHHE BHOCUT CBOM BKJIaJ] B (pOpMUPOBAHUE OOILIEH KYIbTYpbI YEIOBEKA.



W3ydyeHne MareMaTWKH TakKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHUIO
YeJI0BEKa, MOHMMAHMIO KpPacoTbl M H3SALIECTBA MATEMaTHYECKUX PaCCYyXICHUM,
BOCHPUSTHIO TEOMETPUUECKUX (POPM, YCBOECHUIO UAEH CUMMETPUH.

[IporpamMma oTpakaeT cojepxaHue OOydeHMsI IpeaMery «Marematuka» c
y4eToM 0cOo0bIX 00pa3zoBaTesbHBIX OTpeOHOCTEN oOyuatomuxcs ¢ 3I1P. OnaneHue
yueOHbIM IpeaMeToM «MareMaTtuka» NpefCTaBIAeT ONPEAEICHHYIO CI0KHOCTD IS
yuammuxcs ¢ 3IIP. YV oOyuaromuxcs ¢ 3[IP Hambosee BbIpaKeHBI OTCTaBaHUSA B
Pa3BUTHHU CJIOBECHO-IOTUYECKUX (POPM MBIIUIEHUS, MO3TOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUA UM TPYAHOAOCTYIIHBL. B TOXe BpeMs IpH CIENUAIBHOM
oOydueHuM oOydvarmuecs MOTYT BBINOJHATH 3aJaHusd 1o anroputMmy. OHH
BOCIIPUMMYMBBI K IOMOIIY, MOTYT BBITIOJIHUTH IIEPEHOC HA AaHAJIOTUYHOE 3aJaHNE

YCBOGHHOTO cmocoba pemeHus. CHIDKEHHE Pa3BUTHS  MBICIUTEIBHBIX
onepalvii W 3aMEIJICHHOE CTaHOBJICHHWE JIOTUYECKUX JCUCTBUM NPUBOIAT K
HEJOCTaTOYHOW  OCMBICJICHHOCTH  COBEpIIAEMBbIX  yuyeOHBbIX  JaedcTBUU. Y
oOyyaroluxcsl 3aTpyIHEHbl CUYETHBIE BBIYMCICHHUS, NIPOU3BOAMMBIE B yme. B
MMCbMEHHBIX BBIYHUCICHUAX OHU MOTYT IPOIYCKAaTh OJMH U3 IPOMEKYTOYHBIX IAroB.
[Ipu paGoTe C YUCIOBBIMHU BBIPAKEHHUSIMH, BBIUMCICHUEM HX 3HAUEHHUS MOTYT HE
yIepKUBaTh MPaBUIbHBIM MOpsSAOK AeictBuil. [lpu ynpomienun, npeoOpa3zoBaHUU
BbIpaKeHMI ydammecs: ¢ 3[IP He MOryr caMOCTOSITENIBHO NPHUHATH PELICHHE O
ITOCJIEA0BATEIBHOCTH BBINIOJHEHUS NeUCTBUN. KOHKPETHOCTD MBIIUICHUS OCIOKHSIET
YCBOCHHMSI HAaBBbIKA PEUICHUs YPAaBHEHWN, HEPABEHCTB, CUCTEMBI ypaBHEHHMU. MM
MaJIOJIOCTYITHO COBEPILIEHHE 0OPATUMBIX OIlEepaluil.

Huskuit  ypoBeHp pa3BUTHs  JIOTMYECKUX  OINEpalMi, HEAOCTATOYHAS
00OOIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT HU3ydeHue TeMbl «DyHKIuu»: npu
ompeneneHuN  (YHKIIMOHATBHOW 3aBUCUMOCTH, TIPU OMUCAaHUHM TpaduvecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anreOpanyeckuii, PyHKIIMOHAIbHBIN S3bIKH.
Hepenko yuamiyecst He BUIAT pa3HULBI MEXAY 00JacTbiO onpeaesaeHus: GyHKIUN U
00J1aCThIO0 3HAUCHHIA.

Pemenue 3amau compsKeHO C TPYIHOCTSIMH O(QOpPMIICHHS KpATKOHM 3amucH,
IIPOBEJICHUS aHAJIM3a YCIOBUS 33a4H, BbIIEICHUS cyliecTBeHHOro. O0yyaromuecs ¢
3IIP 3arpynHsitoTcs caenaTb yMO3aKIOYEHHE OT OOIIEr0 K 4YacTHOMY, HEPEAKO
BBIOMPAIOT HEpaIMOHAJbHBIE CIIOCOOBI  PEIICHUS, WHOTJAAa OTPaHHUYMBAIOTCS
MaHUIYJIALUSAMH C YACIAMH.

[Ipn w3yyeHWH TEOMETpUUYECKOTO MaTepuana oOydarommecs c¢  3IIP
CTAJKMBAKOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTHYECKUE  BBIBOABL,  CTPOUTH
ITOCJIEA0BATENbHBIE PacCyKIeHUA. HenpouHble 3HaHWSI OCHOBHBIX TEOPEM F€OMETPUHU
MPUBOJAMUT K OIMIMOKaM B PEIICHHH TeoMeTpuyeckux 3agad. OOyyaromuecs MOryT
MOJIMEHUTH (POpMyITy, HEPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommodkam B
pelleHnH  3aAa4  [PUBOJAT  HENOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
IpeACTaBiIeHus. VM CI0KHO BBINOJIHUTH YEPTEK K YCIOBHIO, B IHCHbMEHHBIX
paboTax OHM HE MOTYT MIPUBECTH OOBICHEHUE K YEPTEXKY.

TouyHOCTH 3aIOMMHAHUS M BOCHPOU3BEJECHUS Y4eOHOTro Marepuaia CHUKEHBI
0 MpUYMHE CJIA00CTH MHECTUYECKOM MESTENIbHOCTH, CYXEHHUS 00beMa MaMsTH.
Oo6yuatomumest ¢ 3I1P tpeOyercs Oosbllle BpEeMEHM Ha 3aKperuieHHE Marepuala,
aKTyaJau3auus 3HaHU| 110 OIIOPE IPU BOCIIPOU3BEIECHUH.



Jus  mpeonosieHWs  TPYJHOCTEM B M3Y4eHMHM y4yeOHOro IpeamMera
«Matemaruka» HeoOXoauMa ajanTanus o0beMa U Xapakrepa yueOHoro MaTepuaia K
IIO3HABATENbHBIM BO3MOXKHOCTAM ydammxcst ¢ 3IIP. Cnenyer y4eOHbIli Marepuan
IPENOJIHOCUTh HEOOJIBIIUMU TOPLUSAMH, YCIOKHSS €ro NOCTENEHHO, W3bICKUBATh
crocoObl  ajanTaluuy TPYAHBIX 3aJaHUl, HEKOTOpble TEMBbl JaBaTh  Kak
O3HAKOMUTEJIbHBIE; UCKIIIOYaTh OTHENbHBIE  TPYAHBIE  [OKAa3aTelIbCTBA;
TEOPETUYECKUM MaTepual pPEKOMEHAYETCs Uu3y4aTb B IIPOLIECCE IIPAKTUYECKON
NEATENBHOCTH II0 pPEIICHHIO 3amad. OpraHmdyeckoe €AUHCTBO IIPAKTUYECKOU H
YMCTBEHHON JEATEIbHOCTH Y4YallUXCS Ha YpPOKaX MAaTEeMaTHKU CIIOCOOCTBYIOT
IIPOYHOMY H CO3HATEIbHOMY YCBOCHHMIO OAa3HMCHBIX MaTEMAaTHYECKUX 3HAHUN H
YMEHUM.

HeJII/l " 3a/1aI1 U3yYCHUA yqeﬁﬂoro npeameTa «MaTtemaTuka

[TpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTUKe B 5—9 kaccax sSBISIOTCS:

* (QopmMHUpOBaHUE IEHTPATHHBIX MaTEMATUYCCKUX MOHITHHA (YUCIIO, BEITMYMHA,
reoMeTpuueckas  (urypa, IIEpEMEHHas, BEPOSTHOCTb, byHKIHS),
o0ecneurBaIUX MPEEeMCTBEHHOCTh U NEPCIEKTUBHOCTh MaTEeMaTHYECKOro
oOpazoBanus oby4aromuxcs ¢ 311P;

* poaseneHue oOyvatomuxca ¢ 3[IP Ha JOOCTYmHOM [Jii HUX YPOBHE K
OCO3HAHHUIO B3aUMOCBS3M MAaTe€MaTHUKA M OKPYXKAIOIIEro Mupa, NOHUMaHUE
MaTeMaTUKU KaK 4YacTH 00LLEeH KyJIbTyphl YEJIIOBEUECTBA;

" pa3BUTHE HMHTEUICKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOy4arommxcsi C
311IP, mo3HaBaTeabHOM AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHNUN, KPUTUYHOCTH
MBIIUICHHUS, UHTEpPECA K N3YYEHUIO MaTEMaTUKU;

* (QopmupoBaHUE (PYHKIMOHAIBHOM MaTeMaTHYECKON TIpaMOTHOCTHU: YMEHUS
pacmo3HaBaTh  MPOSABICHUS  MATEMaTUYECKUX  TOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEN B pPEAJbHBIX >KMU3HEHHBIX CHUTYallUSIX W TPH H3YYECHUU
APYTUX y4eOHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMynHpoBaTh WX Ha S3bIKE MAaTEMaTHKH W CO3JaBaTh MaTeMaTUYECKUE
MOJIETI, TMPUMEHATh OCBOEHHBIM MaTeMaTHYECKUH ammapar sl peuieHus
MIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETHPOBAaTh W  OLEHUBATH
IIOJIyYECHHBIE PE3YJIbTATHI.

JlocTrKeHHEe ITUX Lesed 00eCIeYBaeTCs pEIICHUEM CIIETYIOIINX 3a/au:

* (popmupoBars y oOyuatounuxcsi ¢ 3[IP HaBbiku y4eOHO-IIO3HABATENbHON
JESTENIbHOCTH: IIJIaHUpOBaHHE paOOThl, MOMCK palMOHAIBHBIX IyTel ee
BBIIIOJIHEHHUS, OCYILIECTBIICHUS] CAMOKOHTPOJIS;

" CcrocoOCTBOBaTh MHTEUIEKTYaJIbHOMY pPa3BUTHIO, (HOPMUPOBATh KauecTsa,
HE0OXOIMMbIE YEJIOBEKY JIJIsl MOJTHOIICHHON JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MAaTEMaTHYECKON NI€ATEIbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
MHTYHIIMH, TPOCTPAHCTBEHHBIX MPEJICTaBICHUH, CHOCOOHOCTH K MPEOJA0TIECHUIO
TPYAHOCTEN;

* (QopMHpOBaTh KIIOUEBHIE KOMIIETCHIIMHM YYAIIUXCS B paMKax MpPeIMETHON
obmactu «MaTtematrka u H”HPOpPMATUKAY;

" pa3BHUBaTh NOHATUIHOE MblLLIEHUs oOyuatouuxcs ¢ 3I1P;



" OCYILECTBIATh KOPPEKLIMIO TO3HABATEIbHBIX NpoleccoB oOyyatomuxcs ¢ 311P,
HEOOXOUMBIX JUIsl OCBOEHHUS IPOrpaMMHOIO Marepuaja Mo Y4yeOHOMY
[peaMETYy;

" [peAycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 0Opa30BaTEIbHBIX IE(PUIIMTOB
B OCBOCHMH IPEIIECTBYIOUIETO MPOTPAMMHOI0 Marepuaia y oOy4aroluxcs ¢
3IIP 1 HEOCTAaTKOB B UX MAaTEMaTUYECKOM Pa3BUTHH;

" copMHUpOBaTh YCTONUMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISBJISATH U pa3BUBAaTh MaTEMaTUYECKUE U TBOPUYECKUE CITOCOOHOCTH.
OcCHOBHBIE TMHUU COAEPKaHUSA Kypca MareMaruku B 5-9 xiaccax: «YHucma u

BBIUHCIICHUS», «Anredpa» («AnreOpamdeckue BBIpAKEHUS», «YpaBHEHUS W
HEpaBeHCTBa»), «DyHkium», «leomerpus» («l'eomerpuueckue GUTYpBl U HUX
CBOMCTBaY, «3MepeHre reOMeTpUYECKIX BEIMUMHY), « BepOsSTHOCTh U CTAaTUCTHKA.
JlaHHbIE TMHUU Pa3BUBAIOTCS MAPAUIEIBHO, K&X/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCUMO OJHAa OT JPYro, a B TECHOM KOHTAKTE U
B3aumozeiicteuu. Kpome »3Toro, ux oOBEAMHSAET JIOTWYECKas COCTaBISIOLIas,
TPAIULIMOHHO IIpUCYyLIass MaTeMaTUKe M IPOHU3BIBAIOIIAS BCE MAaTEMaTUYECKUE
Kypchl U conepxkarenbHble JuHUM. CdopmynupoBanHoe B DenepanbHOM
rOCyAapCTBEHHOM OOpa30BaTeIbHOM CTAaHJAPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh OIEPUPOBATh MOHATUSMU: OIPEAEICHHE, aKCHOMa, TEopeMa,
NIOKa3aTeJIbCTBO; YMEHHE pACIO3HABATh HCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS,
IIPUBOAUTE IIPUMEPBI M KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS W OTPUILIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JOTUYECKUX YMEHHM
pacripeniensercss 1Mo BceM TrogaM oOOy4deHHs Ha YpPOBHE OCHOBHOIO OOILIEro

00pa3oBaHUsI.
Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3ylibTaTaM
OCBOCHUS paboyeil mporpaMMmbl, pachpeienEHHbIM IO TolaM OOydYeHHs,

CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, HMPHUHLUIHAIBHBIM
BoIpocaM  oOyuwaromggecsi oOpallaJuch HEOJHOKPAaTHO, 4YTOOBI  OBJIAQJCHHE
MAaT€MaTUYECKUMU IOHATUAMU M HABBIKAMM OCYILECTBISJIOCH ITOCIEAOBATEIIBHO U
NOCTYNAaTeNbHO, C COOMIOACHUEM NPHUHLIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX IMpPEJICTaBICHUN OOy4arolIUXCs C
3I1P, pacumpsst u yryOnsas e€, oOpasysl MpOoYHbIE MHOXKECTBEHHBbIE CBsi3u. OOrime
eI H3ydyeHus ydeOHoro mnpeamera «MaremaTtuka» MOpeCTaBIEHbl B paboueit
IporpamMMme OCHOBHOTO OOIIEro 00pa30BaHMs.

Ocol0enHocTH 0TOOpPA M aTanTAIIUM Y4eOHOT0 MaTepuaJia o MaTeMaTuKe

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3AAHUU
ONTUMAJBHBIX YCIOBHA Ui YCBOCHHSI MMPOTPAMMHOTO MarepHaia o0ydJaroliuMucs ¢
3I1P. bonpiioe BHUMaHHE yAeseTcss 0TOOpY yueOHOro Marepuaia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIMHOCTH TPU COXPAHEHUHM OOIIero 0a30BOr0 YpOBHS, KOTOPBIN
JOJDKEH TI0 CONIEPKaHUI0 M 00BbEeMY OBITh aIaliTUPOBAHHBIM i oOyuatomuxcs ¢ 3[1P
B COOTBETCTBMU C HX OCOOBIMU 00pa3oBaTelbHBIMU MOTpeOHOCTIMU. Cremyer
o0eryuTh OBNaJeHUE MarepuanoM oOydatomumucs ¢ 3I[IP mocpemctBoM ero
JETAIbHOTO OOBSICHEHHSI C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKU



B NPUMEHEHUM 3HAHWM, HCIOJB3Ysl TNPUEMBl aKTyaJlM3alluud (BU3yallbHas OIOpa,
MaMsITKa).

IIporpamma npegycMarpuBacT BHECEHUE HEKOTOPBIX W3MEHEHUN: YMEHBIIICHUE
00beMa TEOPETUUECKHUX CBEJICHUM, BHIHECEHUE OTJIENbHBIX TEM WM LEJbIX Pa3/ieioB
B MaTepuabl A1 0030pHOI0, 03HAKOMUTEIBHOTO U3yUEHHUSI.

N3meHenus: nporpammsl B 5-9 kiaaccax

MartemaTtuka B S u 6 Kiaccax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uumunap, konyc, mapy, «KyO»,
«IIpsmoyronpHb napauienenunen», «llepememenrne N0 KOOPAMHATHOU MPSMOW»,
«Mopynp uucna», «UucimoBble MPOMEXYTKH»; «MacmTtad» (u3ydaercss B Kypce
«T['eorpadusi»); «M300pakeHne reoMeTpruuecKux (PUryp Ha HEITMHOBAHHON Oymare ¢
WCIIOJB30BAaHUEM LMPKYJs, JMHEWKH, YrOJbHUKA, TpaHCHOpTHpa», «JlnuHa
OKpykHOCTHY», «lInomans kpyra», «llapamiensaslie npsmsie», «llepnenaukynsapHbie
npsimbie», «OceBasi U LEHTpalbHasi CUMMETPUN» (U3ydaeTcs B Kypce I€OMETpHUH);
«beckoHeuHblE TEPUOAMYECKUE NAECATUYHBbIE ApoOu. JlecsaTMuHOE NpPUOIMKEHNE
OOBIKHOBEHHOM ApOoOM» (M3y4yaeTcsl B Kypce ajreopsbl).

Crnenyer yMEHBIINTH KOJIMYECTBO YacOB Ha cleAyroliMe TeMbl: «Pemenue
JOTUYECKUN 3azau», «JlimHa otpeska», «lllkamep, «PacnpenenurenbHbIl 3aKOH
YMHOXKEHHS», «3alUCh TPOU3BEAEHUS C OYKBEHHBIMU MHOXUTEIAMI», «llocTpoenue
KOH(UTYpalii U3 4acTel MpsMO, OKPY>KHOCTH Ha HEIMHOBAHHOM M KJIIETYATOM
Oymare», «Jlenmutenu u kpatsele. [Ipusnaku aenumoctny», «Haumbompmumii oOmmii
JIENUTENb U HauMeHblllee ollee KpaTHoe. J[eTMMOCTh CyMMBbl M IPOHM3BEICHUS.
«IIpuBenenne apoOM K HOBOMY 3HaMmeHarenmo», «HaxokaeHwe vacTu LENoro u
nenoro mo ero yactuy. «OKpyriieHHE JeCSITUYHBIX ApoOei». «PemieHue 3amad
nepeOopoM BCEX BO3MOXKHBIX BapuaHTOB». «CocTaBieHHE OYyKBEHHBIX BbIPaXKCHUI
0 YCIOBHUIO 3adaum». BpIcBOOOAMBIIMECS Yackl MOYHO HCIOJb30BaTh HA
NOBTOpEHME (B Hayajle U KOHIIE Y4EOHOro roja), Ha u3yuyeHue Haubosiee TPYIHbIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelIeHrue YpaBHEHUM, IPUBEACHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXXEHHUE U JICJIEHUE NECATUYHBIX ApoOel, u3mepeHue yrios; B VI
KJIacCe — JIEUCTBUSA C IIOJIOKUTEIBHBIMA U OTPULIATEIIBHBIMU YHUCIIAMU, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIYMTAHHE YUCEN, COACPKAIIMX LEIYI0 U APOOHYIO YacTh,
HA YMHO)XCHHE U JIeTICHIE OOBIKHOBEHHBIX APOOEH.

Aunredpa

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTb CIEIYIOIIHE TEMBI:
«ppaumonanbHeie uncia. [lericTtBuTenpHble ynucnay, «CpaBHEHHE NEVCTBUTEIBHBIX
qricen, apuMeTndecKkue ACUCTBHUS C JEHCTBUTENBbHBIMH udnciamu», «HaxoxneHue
npuOIMKEHHBIX 3HAYEHUH KBaJgpaTHOTO KOpHs», «Teopema Bueray, «Pemenus
YPaBHEHHUI TPEThEN U YETBEPTOM CTETICHEN PA3JI0KEHUEM HA MHOKUTENN», « DyHKIIHS

y = \/; u ee rpadux», «[lorpentHocTh U TOYHOCTh MPUOTMMKEHUSY, «HeTHbIE U

HedyeTHbIe QYyHKIUMY, «DyHKIMsA y=x"», «DyHKIUs y= ax>, ee rpaQuk ¥ CBOMCTBA.
I'paduxu pyukiuii y= ax> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS [IEPEMEHHBIMU H
ero rpaduk», «I'papuueckuii cnoco® pemeHHs CHCTEMbl  ypaBHEHUI»,
«M3o0parkeHne 4iIeHOB apu(PMETUIECKON U TeOMETPHUYECKON MPOTPECCH TOYKaMU



Ha KOOPAWHATHOM MJIOCKOCTU. JIMHEHHBIA M 3KCHOHEHIUAIbHBIA pocT. CIOXKHBIE
IIPOLICHTBI».

Crnenyer yMEHBIINTh KOJIMYECTBO 4YacOoB Ha u3ydyeHue TeM: «DopmyssD»,
«Jloka3arenbCcTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMUNY,
«I'paduk nuHENHHOrO ypaBHEHUs ¢ AByMs IepeMeHHbIMW», «['paduueckoe perienue
JMHEWHBIX YPABHEHUN U CHCTEM JIMHEHHBIX YpaBHEHUIN», « CBOMCTBA KBaJIPAaTHUYHON
byHKIUNY.

BricBoOoauBIIMEeCsT dYachl PEKOMEHIYETCS HWCIONb30BaTh: I JIydllen
npopaboTku Hamboiee BaXXHBIX TeM Kypca: «Pemienune ypaBHeHmit», «PemeHue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMm», «lIprumeHeHne cBONCTB
apu(pMETUYECKOTO KBAJpPaTHOTO KOpHS»; Ha IMOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa30BaHKE BHIPAXKECHUI, a TAK)KE HA 3aKPEIUICHHE U3yYEHHOTI0 MaTepHaIa.

I'eomerpus

Crnengyer OCHOBHOE BHUMAaHHE YACINUTH IPAKTUYECKOW HANPABICHHOCTH Kypca,
UCKJIIOYMB M YNPOCTUB HAMOOJEE CIOXKHBIA JJIs BOCHPHUATHS TEOPETUUYECKHI
matepuan. Ha ypokax reoMerpuu HEOOXOIMMO MAaKCHUMAaJIbHO HCIIOJIb30BATh
HarJsiHble CpencTBa OOydeHHs, OOJbIle MPOBOJUTH NPAKTHUECKUX pPadOT ¢
yudaluuMucs, pemarsb 3agaund. CTpoUTh pelieHue 3a1a4 Mpy IOCTOSTHHOM OOpalieHUH
K HarJIAJHOCTHA — PUCYHKAM U YEPTEKaAM.

O3HAaKOMHUTENBHO JaTh TeMbl: «TeopeMbl M J10Ka3aTENbCTBO. AKCHOMBDY,
«/lokazarenbCcTBO  OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IUHCTBEHHOCTH
MEPICHAUKYJISIpa K OpsAMOoi», «MeToa TreoMeTpudecKux Mect», «MeTon yaBOoeHUd
MennansDy, « Teopema Paneca u TeopeMa 0 MPONOPLUHOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyroipHUKa», «lI3MeHeHue TPUTOHOMETPUUECKHX  (QYHKIUH  TpH
BO3pACTaHUU yria»y, «POopMynbl IsI pPaJgdyCOB BIWCAHHBIX MW ONMCAHHBIX
OKPY’KHOCTEM  IIPaBWIBHBIX  MHOIOYI'OJIbHUKOB»,  «YPaBHEHHE  IPAMOW»,
«/IBmxenne», «CBOMCTBa ABMKEHUN», «TeopeMa 0 MPOU3BENEHUH OTPE3KOB XOpJ,
TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIHX, TEOPEMa O KBAIpaTe KacaTeIbHONY.

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha HM3ydeHHE TeM: «CHMMETpHUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW cUMMeETpuUn», «lleHTpanabHasi CUMMETpUs»,
«ITapannenbubii nepenocy, «IlloBopor», «IIpeobpazoBanue mnomodusa. Ilomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/1a4d Ha IOCTPOEHHE C IMOMOUIBIO
LAPKYJd W JIMHEUMKW», «JleKapTOBBI KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEYTOJBHUKOBY, «[lomobue dhurypy.

BricBoOoaMBIIIMECS YaChl HCTIONB30BATh HA PEIICHUE 33/1a4 U IIOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ TeMm, 4TO AaHHBIA KypC BBI3BIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuaronuxcst ¢ 3P, cBA3aHHbIE CO CHMKEHHBIM YPOBHEM pA3BUTHS CIIOBECHO-
JIOTUYECKOTO MBIIUICHHSI, €r0 M3yYeHHUe TOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE H
NOCTYITHOM Ul YYEHHUKOB Marepuaiie. OCHOBHOE BHHUMAHHME CIEAYET YAECIUTh
pasznenaM, CBS3aHHBIMU C IIOBTOPEHHMEM IIPOMIEHHOIO MAaTE€pUala, YBEIUYUTH
KOJINYECTBO YIPAXHEHUM M 3aaHUM, CBA3AHHBIX C IIPAKTUYECKON IEATEIBHOCTHIO
00yJarommxcs.

HeoOxomumo mniepecMOTpeTh COAEpKaHME TEOPETHUYECKOT0 Marepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUH MaTepuain IPENoJHOCUTH B IpOLECCe



perieHus 3a7a4 M BBINOJTHEHUS 3aJaHUil HArJISAHO-MIPAKTUYECKOrO XapakTepa; He
TpeboBaTh BHIBOJA W 3alIOMUHAHUS CIIOXKHBIX (DOpPMYII, pelIeHUs] HECTaHIAPTHBIX,
TPYNOEMKHX 3a/laHuid. Psin TeM cienyeT u3ydyarh B 03HAKOMUTEILHOM TUIAHE.

[Iporpamma mpefocTaBiseTr aBTOpy paboyell mporpamMmbl  CBOOOIY B
pacmpeneleHud MaTepualia 1o 4eTBepTsAM (TpumectpaMm). Pacnpenenenue BpemMeHU
Ha M3y4YCHHE TE€M B TEUEHHE Y4YEeOHOrO Tro/Ja CaMOCTOSTENIBHO OIpEAeIeTCs
o0pa3oBaTenbHON OpraHu3aluel U 3aBUCUT OT OCOOCHHOCTEN IPYIIIBI O0YHAOIINXCS
¢ 3IIP u ux 0coObIX 00pa3oBaTEIbHBIX MTOTPEOHOCTEH.

IIpumepHble BuAbl AeATeJbHOCTH oOydaromuxcsas ¢ 3IIP, o0yciioBieHHbIE
0COOBIMH o0pa3oBareIbHbIMHU MOTPEOHOCTAMU ) of0ecreynBaroIIue
OCMBICJIECHHOE€  OCBOE€HHMEe  COJAep:KaHMM  00pa30oBaHMsl MO  NpeaMeTy
«MaremaTuka

Conepxanne BHIIOB AesTenbHOCTH obOydarontuxcs ¢ 3IIP ompenmensercs ux
0coOBIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU. [[OMUMO HIMPOKO HCIIONB3YyEMBIX B
AOII OOO obmux 11t BceX 00y4aromuxcsi BUAOB ACATEIBHOCTH CIEAYET YCUIIUTh
BU/IBI JICATEIHHOCTH CHICIU(PUYHBIC ISl JAaHHOW KaTeropuu JeTed, 00ecreunBaroIme
OCMBICJIEHHOE OCBOCHHUE COJEp)KaHHUA O0pa3oBaHUs [0 NPEIMETY: YCHICHHE
IIPEAMETHO-IIPAKTUYECKON JEATENBHOCTH C AaKTUBU3ALMEN CEHCOPHBIX CHCTEM;
YepelOBaHNE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHBIE CEHCOPHBIC
CUCTEMBI; OCBOEHUE MaTepHuasa ¢ OOPON Ha aJITOPUTM; «IIOLIArOBOCTHY» B U3yUYECHHUH
MaTepuala; UCIIOJIb30BaHUE AOMOJIHUTEIbHON BU3YyaIbHOU ONOPHI (CXEMBbI, IA0JIOHBI,
OMOpHBbIE TaOJIMIBI); PEUYEBOM OTUET O IMpolecce U pe3yibTare MAESTEIbHOCTH;
BBITIOJTHEHUE CIIEUUANbHBIX 3a/laHui, O00ECIEeUMBAIOIIUX KOPPEKIMIO PEryssiuu
y4e0HO-T03HABATEIBHON JAEITETFHOCTA U KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

TemaTuueckas u TepMuHOJIOrHYecKas jiekcuka coorseTctByer AOIT OOO.

Hns obyuaromuxcsi ¢ 3[IP cymecTBeHHBIM SIBISIFOTCS TpUEMbI pabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpenMmery. IIpoBoautcs cnenumanbHas padorta 1o
BBEJICHUIO B AKTHBHBIM CIOBapb OOYYaOIIUXCA COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
W3yyaemple TEpMUHBI BBOJSATCS Ha TOJHCEHCOPHOH OCHOBE, 00s3aTenbHA
BU3YyaJlbHasl MOAJIEPIKKA, AITOPUTMBI PA0OTHI C ONPEAEIIEHUEM, OIIOPHBIE CXEMBI IS
aKTyaJIn3aluy TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJAapPTOM OCHOBHOI0 00IIero oOpa3oBaHusi y4eOHBIN mpeaMer «MaTeMaThka
BXOJUT B TMpeAMETHYIO oOnacth «MartemaTuka W WHGOPMATHKA» U SBIACTCS
oOs3aTeNbHBIM 11 M3ydeHus. B 5-9 kiaccax y4eOHbIA mpeamer «MareMaTukay
TPAJAUIIMOHHO M3y4YaeTcs B paMKaxX CIEIYIONUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKJIIOYasl 3JIEMEHTHI
CTaTUCTUKU M Teopuu BeposATHocTer) u «['eomerpusi». Hacrosimieit mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN yueOHBIN Kypc «BeposiTHOCTh U CTaTUCTUKAY.

OO6mIee YncIo 9acoB, pEKOMEHIOBAHHBIX JIJISI N3YYEHUS MaTeMaTHKy (0a30BbIi



YPOBEHB) Ha yPOBHE OCHOBHOTI'O 00111eT0 00pa3zoBanus, — 1020 yvaca: B 5 kinacce — 170
yacoB (5 yacoB B HeJeno), B 6 kiacce — 170 gacoB (5 yacoB B HeJleN0), B 7 Kilacce —
238 yaca (7 yacoB B Hezento), B 8 kiacce — 238 yaca (7 yacoB B Hezien0), B 9 kiacce
— 204 gaca (6 yacoB B HEJIEIIO).

Ilnanupyembie pe3yibTaTbl OCBOCHUA yueOHOro nmpeamera «MaremaTnka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHuUsA

N3ydyenne wmareMaTHKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
HaIPaBJICHO Ha JOCTIKeHHe oOydarommmucs ¢ 3[IP TuIHOCTHBIX, MeTalpeIMETHBIX
Y TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YILTATOB OCBOCHUS YICOHOTO IIPeIMETa.

JIMYHOCTHBIE Pe3yJbTaTbl OCBOCHUS IMPOrpaMMbl 1O MaTEMAaTHUKE
XapaKTePU3YIOTCS:

MAaTPUOTHYECKOE BOCIIUTAHHE:

MIPOSIBJICHUEM MHTEpeca K IIPOLUIOMY U HACTOALIEMY POCCUMCKON MAaTEMaTUKH,
LIECHHOCTHBIM OTHOLIEHHUEM K JOCTHUKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUNCKOU
MAaTeMaTUYECKOM ILIKOJIbI, K UCIOJIb30BAHUIO ITUX JOCTMKEHUHN B JPYIMX HayKax U
MPUKIAAHBIX cepax;

rPaKIaHCKOE U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOSI3aHHOCTEW TpaKJIaHWHA U peain3aliu €ro
MpaB, MPEACTABICHUEM 0 MaTEMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHMSI PA3TUIHBIX
CTPYKTYp, SBIICHWH, TMPOIEAYp TpakIaHCKOTO oOIecTBa (HAampuMep, BBHIOOPHI,
OTPOCHI), TOTOBHOCTBHIO K OOCYXJACHUIO JTHYECKUX MPOOJEM, CBSI3AHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JOCTHXKCHUWA HAyKHW, OCO3HAHWEM BAXXKHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

TPYA0BOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTHUBHOE YYacTHE B pCELUICHUHM MNPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOM HANpPABICHHOCTH, OCO3HAHMEM BAXXKHOCTH MAaTeMaTH4YECKOIO
oOpa3oBaHUsd Ha MPOTSDKEHUM BCEW JKU3HU MJIs YCIHEIIHON MpodecCHoHaTbHOM
JESATEIPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM H
MMOCTPOCHUEM HHAUBUAYATHHON TPAGKTOPUM OOpPAa30BAHMS U KUZHEHHBIX IUIAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

3CTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K  AMOIIMOHAILHOMY H  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, pacCyXJICHU, YMEHUIO BHUICTh
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 IO3HAHUSA:

OpPUEHTAIIMEN B JEATEIBHOCTM Ha COBPEMEHHYK) CHCTEMY HAyYHBIX
MIPE/ICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHs UYEJIOBEKA, MPUPOIBI H
oOmiecTBa, TOHMMAaHHUEM MaTeMAaTUYeCKOH HAyKd Kak cQepbl YeIOBEYCCKOM
NEATENbHOCTH, 3TANOB €€ Pa3BUTUA W 3HAYMMOCTH ISl PA3BUTUSA LHUBUJIM3ALINM,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKA Y MaTeMaTU4YECKOW KYJIbTYpOM KaK CPEACTBOM
[I03HAHHWS MHpPA, OBJIAJECHUEM IMPOCTEHMIIMMHU HABBIKAMHU HCCIEAOBATEIbCKOU
NEATENIbHOCTH;

¢pusnuyeckoe BocnMTaHMe, (GOpMHPOBAHUE KYJALTYPHI 310POBbSI H
3MOIMOHAJIBHOIO 0JIATOMOJIYYHS:



TOTOBHOCTBIO TIPUMEHITh MareMaTH4ecKhe 3HaHUS B HUHTEpecax CBOETO
3I0POBbS,  BEICHHUS  3I0pOBOrO  oOpa3a  JKM3HM  (30pOBOE  THTAaHUE,
cOATaHCUPOBAHHBIA PEKUM 3aHATHH M OTAbIXa, pErysipHas Qu3ndecKas
aKTHBHOCTH), C(HOPMUPOBAHHOCTHIO HABBbIKA PeQIIEKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OMIMOKY M TaKOTO e MpaBa APYroro YeIoBeKa,

IK0JIOTHYecKoe BOCIIUTAHHUE:

OpHUEHTAIMECH HA MPUMEHECHUE MAaTeMAaTHICCKUX 3HAHUN JIUIS PEIICHHS 3a/1a9 B
00JIaCTH COXPAHHOCTH OKPYXKAOIIEH Cpe/ibl, TUIAHUPOBAHUS IIOCTYITKOB M OIEHKU UX
BO3MOXKHBIX TIOCIEICTBHIA MJII OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TII0OATBHOTO
XapakTepa dKOJOTHUECKUX MPOOJIEM U TTyTEH MX PEIICHUS;

ajanranus K HW3MEHSIIOIMMCS YCJOBHSAM CONUAJIBHOH W TPHPOIHOM
cpenbl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEOINPEIEIEHHOCTH, TMOBBIIICHHUIO
YPOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO AESTeIbHOCTh, B TOM YHCIE
yMEHUE YUUThCA Yy APYTUX JHONEH, MpruoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIE
3HaHUS, HABBIKU M KOMIICTCHIIUU U3 OIIBITA IPYTHX;

HEOOXOIUMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIupoBaTh MU, NOHATHUS, THIIOTE3bl 00 OOBbEKTaX U SBICHHUAX, B TOM YHCIE
paHee HE U3BECTHBIX, OCO3HaBaTh JeQUIMTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHTYallMlO,  BOCIPUHHMATH
CTPECCOBYIO CHTYyallMI0 KakK BBI30B, TpPEOYIONIMA KOHTPMEp, KOPPEKTUPOBAThH
NPUHUMACMBIC pEIICHUS W JEHCTBHs, (OPMYIHPOBaTh W OIICHUBAaTh PHUCKU H
MOCJIEAICTBUS, OPMHUPOBATH OTIBIT.

MeTanpeameTHble pe3yJIbTaThI:

B pesynbrare OCBOCHHS MPOTPaMMBI 10 MaTeMaTHKE Ha YpPOBHE OCHOBHOIO
obOmero oOpa3oBanusi 'y oOyuatomerocss ¢ 3[IP  Oyayr cdopmupoBaHbl
METanpeIMETHBIE PE3YNIbTAThl, XapaKTePU3YIOIINECs] OBIAJCHUEM YHUBEPCATbHBIMU

MMO3HaBaTCILHBIMHU JICUCTBHUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUAMU U YHUBEPCATBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHHUBEPCAJIbHbIMH Y4eOHBIMH NO3HAaBaTeJIbHbBIMH
JeliCTBHUSIMU

YCTaHABIMBAaTh  MPUYUHHO-CIEJACTBEHHbIE CBSI3W B XOJI€  YCBOEHUS
MaTEeMaTHYECKOro MaTepraa;

BBISIBIIAATh JAC(QUUUT JaHHBIX, HEOOXOJMMBIX [JIsl PEUIEHUS MOCTaBJICHHON
3a]a4y;

C MOMOUIbIO YUYWUTENSl BBIOMpATh CIOCOO pEIICHHWS MaTeMAaTHUYECKOW 3aJlayu
(cpaBHMBATh BO3MOYHBIE BAPUAHTHI PEILICHNUSA);

MPUMEHATh M MNpeoOpa3oBbIBATH 3HAKM M CHUMBOJBI B XOJE pEUICHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IaHHOE IIPU PELIEHUU MaTEMaTUYECKOM 3a1a4H;

NOHMMATh M WHTEPIPETHUPOBATh HMH(OPMALMIO PA3IUYHBIX BHUAOB U (OpM
IIPEACTABIICHMUS;

WUTIOCTPUPOBATH pelIaeMble 3a7aun rpauuecKuMu CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATh U CUCTEMATU3UPOBATh UHPOPMALIHIO.



MOHMMATb U UCIIOJIb30BAaTh MaTEMaTHUYECKHUE CPEICTBA HAMIIAIHOCTH (TpaduKH,
auarpamMmbl, TaONMIBIL, CXEMbl W Jp.) U1 WUIOCTPAllUK, WHTEPHpETaluy,
apryMeHTaluu.

OBnageHne  yHHBEPCAJbHBIMH  yY4e€OHBIMH  KOMMYHHUKATHBHBIMH
JAeHCTBUSIMU:

OpPraHMU30BbIBATh yYE€OHOE COTPYJHUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUHTEJIEM U CBEPCTHUKAMM B MPOLECCE PEIICHUS 3a1a4;

B3aMMO/ICHCTBOBATh U HAXOJUTh OOIIHME CIIOCOOBI pabOThI; pabOTaTh B IPYIIIE:
HaxoJIUTh OOIllee pEIIeHHEe M pa3pelaTbh KOH(MIUMKTHI HA OCHOBE COIIACOBAHUS
no3unMii W y4€ra  MHTEpecoB;  Ciymarh mnapTtHépa;  (HopMynaHpoBaTh,
apryMEHTUpPOBATh U OTCTAUBATh CBOE MHEHUE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIMKTOB MPU HAIWYUH PA3HBIX TOYEK
3pE€HUs W pa3peliaTbh KOHQIIMKTBI Ha OCHOBE Y4€Ta MHTEPECOB U IO3MIMI BCEX
YYaCTHHUKOB;

apryMEHTUPOBAaTh CBOK IIO3ULHI0 W KOOPAWMHUPOBATH €€ C MO3HLMIMHU
napTHEPOB B COTPYAHUUYECTBE IpPHU BBIPAOOTKE OOIEro penieHHsi B COBMECTHOM
NEATENBHOCTH;

BBITIIOJHATh CBOKO 4YacTh PAalOOTHI, JOCTUraThb Kaue€CTBEHHOIO pe3ylibTaTa U
KOOPJIWHHUPOBATh CBOM JICUCTBUSA C APYTHUMH YJICHAMU KOMaH/IbI,

OLICHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOLIUI MTPOTYKT.

OBiaseHue yHMBeEPCAJIbHBIMH Y4eOHBIMH PeryisiTHBHBIMH J1eHCTBUSIMMU:

CTaBUTH IIeNIM, BBIOMPATh U CO37aBaTh AJITOPUTMBI JUIS PEHICHHUS Y4eOHBIX
MaTEeMaTHYECKHUX MpooIeM;

IJIAHUPOBATh U OCYIIECTBIIATH AESATENbHOCTb, HANPABICHHYIO Ha pEUICHUE
3a/1a4y UCCIIEeI0BATEIbCKOrO XapaKkrepa.

dopMynupoBaTh M YJEpKMBaTh Y4eOHYIO0 3ajady, COCTABJIATH IUIAaH U
[IOCJIEA0BATEIbHOCTD IEHCTBUM;

OCYIIECTBIISATH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBI,

KOHTPOJIMPOBAaTh  MpOLIECC M pe3ylbTaT y4eOHOH  MaTreMaTH4ecKou
NEATENBHOCTH;

aJIeKBaTHO OLCHUBATh MPABWIBHOCTb WM OIIMOOYHOCTH BBINOJIHEHUS
ydeOHOI 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €&
peLIeHMS;

CIMYaTh CIOCOO NEUCTBHUS M €ro Pe3ysbTaT ¢ 33JaHHBIM 3TaJOHOM C LIEJIbIO
O0OHapyKeHHsI OTKIIOHEHUHN U OTIMYHUI OT ATAJIOHA.

MPEeABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEUICHUH y4eOHOUN
3a/1auu;

MOHUMATh MPUYUHBI, 0 KOTOPHIM HE ObUT JOCTUTHYT TpeOyemblii pe3ynbTar
JESTeIbHOCTH, OINPEAENATh MO3UTHUBHBIE M3MEHEHHS] W HampaBieHUs, TpeOyromme
JanbHeuIen padoThl;

PEryJIMpOBaTh CIIOCOO BBIPAXKEHUS YMOLIUH.

IIpeameTHBIE  pe3ysbTaTbl  OCBOCHHMS  NPOTpaMMbl [0  MareMaTHKe
IPEJICTaBICHbI 1O TojaM OOy4YeHMsI B paMKax OTAEIbHBIX Y4EOHBIX KypcOB: B 5—6
KJjlaccax — Kypca «Matemaruka», B 7-9 kiaccax — KypcoB «Auredpa», «l'eomerpus»,
«BepoATHOCT U CTATUCTUKA.



PABOYAS [TIPOIPAMMA YUEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Hean u3yuyeHust yaeOHOro Kypca

[TpuoputeTHBIME LIETSIMU O0yUYEHUSI MaTeMaTUKe B 5—6 Kaccax sSBISIOTCS:

" MpoaoKeHHE (POPMHUPOBAHMSI OCHOBHBIX MAaTeMaTHUECKHX MOHSATHH (YMCIO,
BEJIMUMHA, TeoMeTpuieckas ¢urypa), o0ecrneurnBaomuX MPEeEeMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MAaTEMAaTHIECKOTO 00pa30BaHus 00yUarOIIIXCS;

" pa3BUTHE HMHTEICKTYyaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOYyYarommxcs C
3IIP, no3HaBarenbHOW AKTHUBHOCTH, MCCIIENOBAaTEIbCKUX YMEHUM, HHTEpeca K
W3Y4YCHUIO0 MAaTEMaTHKU;

* noxaseneHue oOyuaromuxcs ¢ 3[IP Ha pgocTymHOM Juisi HUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3U MaTEMATUKHU U OKPYKAIOIIETO MUPA;

* (QopmupoBaHHE (PYHKIHMOHAIBHONM MaTeMaTHYECKONl TIpaMOTHOCTHU: YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEAJIbHBIX )KM3HEHHBIX CUTYaLIUsX,
MPUMEHATh OCBOCHHBIE YMEHMS [UIsl PELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, MHTEPIPETUPOBATh IOJYYECHHBIE pE3yJIbTaThl W OLEHWMBATH HX Ha
COOTBETCTBHE MPAKTHYECKON CUTYaLIUH.

OcCHOBHBIE JMHHUH COAEpKAHUSA Kypca MaTeMaruku B S5—6 Kiaccax —
apupMeTnyecKas U TeOMEeTpUUECKas, KOTOpPbIE pa3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOW JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJTHA OT JIPYTOH, a B
TECHOM KOHTaKT€ M B3aMMOJEHCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATEIbHON CTATUCTUKU.

Nzyuenne apudmernyeckoro maTepuaia HAUMHAETCS CO CUCTEMaTH3alluu U
pPa3BUTHS 3HAHUN O HATYpaJbHBIX YMCIIAX, ITOJYYEHHBIX B HadajabHOU mmkone. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM U (OPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIMTEIBHOM KYJIbTYpBI, B
YaCTHOCTH € OOy4YEHHEM MPOCTEHIIMM MpUEMaM NPUKUAKU U OLEHKH PE3YyJIbTaTOB
BBIYMCIICHUN. M3yueHue HaTypalbHBIX 4MCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHATHSIMU TEOPUU AECIUMOCTH.

Jlpyroit KpymHbIid OJIOK B COJEp>KaHUU apu(PMETUIECKON JTUHUH — 3TO IPOOH.
Hauano m3ydennsi 0OBIKHOBEHHBIX U JCCSITHYHBIX APOOCH OTHECEHO K 5 Kiaccy. ITo
MEePBBIA dTall B OCBOEHUU APOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
uaesIMH, TIOHATUSAMU TeMbl. Ilpu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX NIpoOei B
MOJTHOM 00BEME MPEIIECTBYET U3YUCHHIO JECITHUHBIX IpOo0eii, 9To 1enecoo0pa3Ho
C TOYKH 3pPEHUs JIOTUKH U3JI0KEHMS YMCJIOBOW JIMHHUM, KOTJa IPAaBHUJIA JIEUCTBUM C
JECSITUUHBIMM APOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJrOPUTMAMHU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECTHUHBIMU
ApOOSIMH pacHIMPUT BO3MOXKHOCTH JJIsi MMOHUMAaHMS OOYYarOUIMMUCS IPUKIIATHOTO
IIPUMEHEHUST HOBOW 3aIMCH IIPU U3YyYEHUH APYTHX MPEIMETOB U MPU MPAKTUYECKOM
ucnonp3oBaHuu. K 6 kiaccy OTHecEH BTOpOl »Tam B M3y4YeHUM ApoOEH, rae
MIPOMCXOJUT COBEPIICHCTBOBAHHE HABHIKOB CPAaBHEHHUs U MpeoOpa3oBaHUs IpoOei,
OCBOEHHE HOBBIX BBIUUCIUTENBHBIX AITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYUCIICHU,
B TOM YHCJIC 3HAaYCHHUH BBIPAKEHUH, COACpKAMUX U OOBIKHOBEHHBIC, M JIECATHUHBIC



ApoOU, YCTAaHOBJIEHUE CBA3EH MEXy HUMH, PACCMOTPEHUE MPUEMOB PELICHUS 3a]1a4
Ha apoOu. B Hauane 6 kiacca MpOUCXOJUT 3HAKOMCTBO € IOHATUEM IPOLIEHTA.

Oco0eHHOCThIO U3YyUEHUS MOJIOKHUTENbHBIX U OTPULIATEIbHBIX YUCEI SBIIACTCS
TO, YTO OHM TAKXXE€ MOTYT pacCMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B
Hayayle U3y4eHUs TeMbl «ll0JI0KUTENbHBIE U OTPULATENBHBIE YHCIIA» BBIACIAECTCS
noarema «lLlemple 4yuciia», B paMKax KOTOPOW 3HAKOMCTBO C OTpPULATEIbHBIMU
YUCIIAMM M JEHUCTBUSAMH C IIOJOKUTEIBHBIMM M OTPULATEIBHBIMUA YHUCIIAMHU
IPOMCXOJIUT HA OCHOBE COAEPKATENBHOTO MOJAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE IMO3HAKOMHUThH YYalIUXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU MOHSTHIMHU
TEMBbI, B TOM YHCJI€ W C TMpaBWJIaMH 3HAKOB IMPHU BBIMOJIHEHUU apUPMETHUECKUX
nenctBuid. M3ydeHne panMoHAIBHBIX YHCET HAa JTOM HE 3aKOHUYUTCSA, a OyaeT
MPOJIOJKEHO B Kypce anredpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXOJI0M BCEX
NPUHIMIIAATIBHBIX BOMPOCOB, TEM CaMbIM pa3leleHHe TPYyAHOCTEH oOjerdaer
BOCHPUATHE MaTepuaya, a paclpeesieHue BO BPEMEHHM CIOCOOCTBYET MPOYHOCTH
pUOOPETAEMBIX HABBIKOB.

[Ipu oOyueHuuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apumernueckue npuéMsl perieHus. TeKCToBbIE 3a7auu, peuiaemMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJIOB: 33Jaud Ha JIBWJKEHWE, Ha 4YacTW, Ha TMOKYyIOKH, Ha pabotry u
IIPOU3BOJIUTENIBHOCTh, Ha NPOLIEHTBI, Ha OTHOLIEHUS W nponopuuu. Kpome Ttoro,
oOyyJaroniecsi 3HaKOMSTCSl C MpUEMAMM pELIEHUs 3a1ad 1epedopoM BO3MOKHBIX
BapUAHTOB, ydarcs paboTaTh ¢ MH(pOpMammeid, mpeacTaBieHHOW B (opme Talmuil
WJIM JUArPaMM.

B paboueii nmporpamme mpeaycMOTpeHO (pOpMHUPOBAHUE MPOMNEAESBTHUECCKUX
anreOpandecknx TMpeicTaBleHu. bykBa Kak CHMBOJI HEKOTOPOTO 4YHCIAa B
3aBUCUMOCTH OT MAaTE€MAaTHYECKOI0 KOHTEKCTa BBOJMUTCS ITOCTENEHHO. ByKBEHHas
CUMBOJIMKA IIMPOKO MCIONb3YETCS MPEXJIE BCEro AJIs 3aliCh OOUIMX yTBEPKACHUN
U NpeJIOKEHUH, (POPMyJ, B YaCTHOCTHU JIJIsl BBIYMCIICHUSI T€OMETPUUECKUX BEJIUYUH,
B Ka4€CTBE «3aAMECTUTEIISD) YHCIIA.

B kypce «Marematukm» 5—6 KJIacCOB IPEICTABICHA HAIVISIAHAS T'€OMETpus,
HalpaBJICHHass Ha pa3BUTUE OOpPa3HOrO  MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUs1, N300pa3uTEIbHBIX YMEHUN. DTO BaXHBIHN 3Tall B U3y4YEHUH T'€OMETPHH,
KOTOPBIM OCYIIECTBISAECTCS Ha HAIVBIAHO-TIIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HalIIHO-00pa3Hoe  MbIIIeHHe oOydJaronuxcs. bonbmias poib  OTBOAHTCS
MIPAKTUYECKOM  JEATEIBbHOCTH,  OMNBITY,  OKCIEPUMEHTY,  MOJEIHPOBAHMUIO.
OOyuaromuecss 3HAKOMSTCS C TEOMETPUYECKUMHU (GUTypamMH Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUIypalusiMu, ydaTcsi u3o0paxaTb MX Ha
HEJIMHOBAaHHOM W KJIeTYaTOW Oymare, paccMaTpHBAIOT MX IMpOCTeilIne cBoiicTBa. B
MpOLIECCEe U3YUYEHHUS HATISAHOW T€OMETPUM 3HAHUS, MOJYYCHHbIE 00YYarOIUMUCS B
Ha4aJbHOM IIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IIaHE

CornacHo yueOHOMYy TIaHy B 5—0 Kjaccax H3ydaeTcsi WHTETPUPOBAHHBIN
npeamer «MaTeMatruka», KOTOpPbIM BKJIIOYaeT apu(pMETUUYECKHd Marepuan Hu



HaIJISIIHYI0O TEOMETPHIO, a TakKe MPOMNEAEeBTUYECKAE CBEACHHUS U3 alreOphl,
AJIEMEHTHI JJOTUKH U Hayaja OMUCaTeIbHON CTATUCTUKH.

VY4eOHbIN TIaH HA U3YYEHHE MAaTeMaTUKU B 5—6 Kilaccax OTBOAMUT HE MEHee 5
y4eOHBIX YacOB B HEJCNIO B TEUCHHE KaXKJIOro roja oOydeHus, Bcero He mexee 340
y4eOHBIX YacOB.

COJEP)XKAHUE VUEBHOI'O KYPCA «MATEMATUKA» (IIO TOJIAM
OBYYEHUS)

S KVIACC

HarypaJjibHble 4ncJia U HYJIb

Harypansnoe uwncno. Psg narypanbubix uucen. Yucno 0. MzobOpaxenue
HaTypaJbHBIX YKCEJ TOYKAMH Ha KOOPJIMHATHOU (YMCITIOBOM) MPSIMOMA.

[lo3unmMoHHas cuctemMa cyuciaeHus. *PuMckas Hymepaluss Kak MOpuMep
HETO3UIIMOHHOM CHCTEMBI curcieHus™® . JlecaTudanas cucTeMa CUMCIICHHS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPaBHEHUE HATYpaJbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTJIEHUE HATyPATbHBIX YUCEN.

CrnoxeHre HaTypaJbHBIX YKCEI; CBOMCTBO HYJISI MPHU CIOKEHUH. BbrunTaHue
KaK JeiicTBUe, OOpaTHOE CJIOKEHUIO. YMHOXKEHHE HATypajbHBIX YHUCEI; CBOMCTBA
HyJIA U €IMHULIBI TP YMHOXEHUH. JleneHue Kak aeicTBue, 00paTHOE YMHOKEHHUIO.
KomnonenTsl  neiicTBUii, CBA3b Mexay Humu. [IpoBepka  pe3ynbTaTa
apudmernueckoro peiictBus. IlepemecTuTenbHOE M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M yMHOXEHHUs, *paclpelesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOKEHHUST*.

Hcnonp3oBanue OykB Al 0003HAYEHHsI HEM3BECTHOI'O KOMIIOHEHTA U 3alHCU
CBOMCTB apu(METUUYECKUX JACHCTBUH.

*lenuTenn W KpaTHble 4ucia™®, pa3jokeHHe Ha MHoxwurtenu. lIpocteie u
coctaBHble uncina. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTeleM. 3almucCh YHCIA B BHUIE CYMMBI
pa3psAIHBIX CIaraeMblX.

UucnoBoe BbIpakeHUE. DBplunClieHME 3HAYEHUH YHUCIOBBIX BBIPAKECHUM;
MOPAIOK  BBINOJHEHHUS  JeucTBui.  Mcmonp30oBaHME  OpU  BBIYMCIICHHSX
NEPEMECTUTENBHOIO U COYETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M1 YMHOXKEHHUS,
*pacnpeeTMTENbHOIO CBOMCTBA YMHOKEHUS*.

Jpodu

[IpencraBnenne o Jpobu Kak crmoco0e 3amucu  YacTH  BEJIUYMHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HempaBWibHBIE JIpoOu. CMmemianHas 1poOb;
MPE/ICTABICHUE CMEIIAHHON JpoOU B BHUJE HENPABWIBHOW JPOOM U BBIJCICHHE
[[EJIOM YacTH YMCiia W3 HEmpaBWIbHOW apoOu. M3o0paxenue npoOedt Toukamu Ha
qucioBoi mpsiMoid. OCHOBHOE CBOMCTBO apodu. *Cokpamennue apooeit. [IpuBencHue
npoOu K HOBOMY 3HaMmeHaTento *. CpaBHeHuUEe IpoOeil.

CrnoxeHue W BBIYUTAHHE poOeH. YMHOKEHUE U JIeJeHne ApoOeii; B3auMHO-

! 3,[[601: Hu gaJice * ¥0003HAUYEHBI TEMbI, U3YUYCHHUC KOTOPBIX MIPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



oOpatHbie podu. *HaxoxkaeHre 4acTy 1eI0ro U LeJoro Mo ero 4acTu .

Hecstuunas 3anuchk apoOei. [lpencraBieHue aecsaTUYHOM ApoOM B BUIE
O0ObIKHOBEHHOM. M300pakeHne AeCATUYHBIX JpoOel TOUKaMu Ha YUCIOBOU MPSIMOIA.
CpaBHeHHE IECATUYHBIX JPOOEH.

Apubdmernueckre JEUCTBUA C JIECATUYHBIMU JipoOsamu. *OxpyrieHue
JECATUYHBIX ApoOeii™.

PenieHne TeKCTOBBIX 33124

Pemenne TekcToBBIX 3adad  apu(METUYECKHMM crnocoOom. *Pemenue
JOTUYECKUX 3anay. PemieHue 3amay mnepeOOpoM BCEX BO3MOXKHBIX BapHUaHTOB ™,
Hcnonp30BaHne MpyU PeIICHUH 3a4a4 TaOIUI] i CXEM.

Pemienne 3amau, cojaepKalluX 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEeMsi, paCCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEPEHHUS:
Macchbl, 00bEMa, TIEHBI; PACCTOSHHUS, BPEMEHHU, CKOPOCTH. CBS3h MEXAY €IUHHUIIAMH
MU3MEPEHUS KaX0 BEIUYUHBI.

Peiienrne oCHOBHBIX 3aj1a4 Ha JIPOOU.

[IpencraBienue NaHHBIX B BUE TaOJIMI], CTOJIOYATHIX JUATPAMM.

Harnsimnas reomerpust

Harnsinaele npeacraBienus o purypax Ha MIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jy4, yToJ, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroiu. [IpsMoii, OCTpbIi,
TYINOH U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METPUUECKUE €IUHMIIBI JIUHBL. J[JIMHAa JTOMaHOM, epuMeTp
MHOTrOYToJibHUKa. MI3MepeHune 1 moCTpOCHHE YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mnpencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJbHUK, *0 paBeHCTBE QUryp *.

N3obOpaxkenne ¢uryp, B TOM uuciie Ha kietdaToil Oymare. *IlocTtpoeHue
KOH(Urypanuii u3 dacte npsiMoi, OKpY>KHOCTH Ha HEJIMHOBAaHHOM M KIJIETYATOU
Ooymare®. Mcrnonp30BaHre CBOMCTB CTOPOH U YTJIOB IIPSIMOYTOJIbHUKA, KBaIpaTa.

[Inmomaas MNpAMOYroJIbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM uucie (QUryp, M300pak€HHBIX Ha KJIeTdaTol Oymare.
EnuHuiibl n3mepeHus mionaiam.

*Harnsaasie npeactaBiaeHus: O MPOCTPAHCTBEHHBIX (PUTypax: MPSAMOYTOIbHBIH
napajie’enunen, KyO, MHOTOTPaHHUKH. N3obpaxkenue MPOCTEHIITNX
MHOTOTpaHHUKOB. Pa3Béprkm kyba u mapamrenenunena. Co3mgaHue Mojese
MHOTOTPaHHHUKOB (13 OyMaru, MPOBOJIOKH, MJIACTHIINHA U JIp.)*.

*O0BEM TPAMOYTOJBHOTO TMapajuieienuneaa, kKyoa. EaumHums musMmepeHus
o0BéMa ™,

6 KJIACC

HarypaJjabHble yuciaa

Apudmernueckre IEUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAXKEHUS, TOPSAOK AEHCTBUH, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IIPU BBIYUCIICHUSAX NEPEMECTUTEIIBHOTO W COYETATENBHOTO CBOWCTB CIIOKEHUA WU
YMHOXXEHHS,  *paclpefeuTeNIbHOrO0  CBOMCTBA  yMHOXEHHS.™  OkpyrieHue
HaTypaJbHbIX YUCEIL.



Jlenutenu u KpaTHbIe yncia; *HaAMOOIBIINKI OOIIUI AeTUTEIh U HAUMEHBIIEe
oO1ree kpaTHoe. [le1MMocTh CyMMBI U PpOu3BeieHUs *. JIeieHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEeHHas: ApoOb, OCHOBHOE CBOMCTBO JApOOHM, COKpalleHHe apoOeii.
CpaBHeHHe U ynopsiiounBanue ApoOeit. PemieHue 3amay Ha HAXOXKJIEHUE YaCTU OT
[EJOr0 M LEeJIoro mo ero 4vactu. JlpoOHoe YMcio Kak pe3ynbTar JejeHUs.
[IpeacraBnenue necATUYHON ApoOU B BUAEC OOBIKHOBEHHOW JAPOOM U BO3MOXKHOCTH
MIPEICTABICHUS] OOBIKHOBEHHON ApOOM B BHJE JECATUYHOW. JlecaTnunbie npodw u
METpUYECKass cucTemMa Mep. ApupMeTHIECKHEe NEHCTBHUS M YHCIOBBIC BBHIPAKCHUS C
OOBIKHOBEHHBIMU U JACCATUIHBIMH JPOOSIMHU.

OthHomenne. J[lenenne B AaHHOM OTHOIIeHWH. *Macmrtad*, mpomopuus.
[IprMeHnenre mponopuyi Npyu pEeLICHUH 3a1a4.

[Tonarue npoueHTa. Berauciaenue mporeHTa OT BEIUYUHBI U BEJIUYUHBI 110 €&
MPOIIEHTY. BbIpa’keHHe MPOIEHTOB JECATUYHBIMH JpoOsmu. Pemienue 3amay Ha
MPOLEHTHI. BbIpaxkeHnEe OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxurenbHbIE U OTPUIATEIbHbIE YHCIA

[lonoxkurenbHble W OTpulaTeiabHble yucha. Llenpie yncna. *Momynp uwucia,
reoMeTpuyecKas UWHTeprnperauus wmoayias uyucina*. HW3o0paxenwe dyucen Ha
KOOPJIMHATHOM NpsiMOit. *YuncIOBBIE TPOMEXKYTKH *,

CpaBHeHue uucen. ApudpMerudeckue ACHUCTBUS C MOJOXUTEIbHBIMU U
OTpHUIIATEILHBIMU YUCIIAMHU.

[IpsimoyrosibHasi cucTemMa KOOpAWHAT Ha IUIOCKOCTH. KoopIuHAThl TOYKH Ha
MJIOCKOCTH, abcmucca u opauHata. [loctpoeHne Touek W Guryp Ha KOOPAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BhIpaKeHUsI

[Ipumenenue OyKB JJis 3aMIMCHU MAaTEMAaTHUYECKUX BBIPAKEHUN U MPEIOKEHU.
CpoiictBa apudmeTnueckux JedcTBU. *ByKBEeHHBIE BBIPDOKEHHUS M YHCIOBBIC
MOJICTAHOBKU.* ByKBEHHbIE PaBEHCTBA, HAXOXKJIEHWE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl; GopMyIIBI IEPUMETPA U TUIOMIAAN MPSAMOYTOIbHUKA, KBaJpara, *00béMa
napajiejenuneaa u kyoa*.

PenieHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3adad  apu(METHYECKHMM crnocobom. *Pemenue
JOTHYECKUX 3a7a4. Penenne 3a1aq mepebopoM BCceX BO3MOKHBIX BApUAHTOB. *

Pemienne 3amau, colepKamydx 3aBUCMMOCTH, CBSI3BIBAIONIUX BEJIUYUHBIL:
CKOPOCTb, BpEMsi, paCCTOSIHUE; 1I€Ha, KOJMYECTBO, CTOMMOCTh; MPOU3BOAUTEIHLHOCTD,
BpeMs, 00bEM paboThl. EQuHUWIIEI M3MEpeHHs: MacChl, CTOMMOCTH; PaCCTOSHHS,
BpeMEHH, CKOPOCTH. CBsI3b MEXKAY €IUHUIIAMU U3MEPEHUS KaXK0W BETUIUHBI.

Pemienue 3amay, cBs3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHATBHOCTHIO BEJTUYHH,
MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

*O1eHKa ¥ NpUKUJIKA, OKPYTJIIEHUE pe3yibTarTa ™,

*CocrapiieHre OyKBEHHBIX BBIPAKEHUMN MO YCIOBUIO 3a/1a4u *.

[IpeacraBneHre JaHHBIX C TMOMOIIbIO Tabmui W jauarpamm. CronOyarbie
IarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harasignas reomerpust

Harnsinaele nmpeacraBienus o purypax Ha MmIOCKOCTH: TOUYKA, MIpsiMasi, OTPE30K,



JqyY, YroJ, JioMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJILHUK, TPEYTOJIbHUK, OKPY>KHOCTbD,
KpYT.

*B3zauMHOe pacrnojokeHue JABYX NpPSMbIX Ha IIJIOCKOCTH, MapajlieibHbIe
npsiMble, TEPIEHANKYJISpHbIE NpsMble™. M3MepeHue pacCTOSHUNA: MEXAy ABYMs
TOYKaMH, OT TOUKH JI0 TIPSAMOIL; IJIMHA MapIIpyTa Ha KBaJpaTHOM CETKe.

W3mepenne M TNOCTPOECHHME VYIJOB C MOMOUIbIO TpaHcmopTtupa. Bumisl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, IPSIMOYTOJIbHBIH, TYTIOYTOJIbHBIH;
paBHOOCIPEHHBIH, PABHOCTOPOHHUM. YeTpIpEXyTONBHUK, IIPUMEPBI
YeThIPEXYTONBHUKOB. [IpAMOYroNbHUK, KBaapaT: MCIHOJIH30BAHUE CBOMCTB CTOPOH,
yraoB, auaroHaneil. *M3o0pakeHne TreoMeTpuYecKuX (QUryp Ha HEIHMHOBAHHOM
Oymare ¢ WCIOIBb30BaHUEM [UPKYJS, JHUHEWKH, YTOJbHHWKA, TpaHCHOPTHpa™.
[TocTpoenus Ha kneT4aToi Oymare.

[lepumerp wmHOTOyrompHuka. [loHsTHe momaan QUTYpHI, E€TUHUIIBI
u3Mepenus miowmaau. [IpubmkénHoe n3mMepenue miomaau Guryp, B TOM 4Hcie Ha
KBajgpaTHOM ceTke. ™ [IpubnmkEéHHOE H3MEpEeHHE [JIMHBI OKPY>KHOCTH, ILIOLIAIH
Kpyra*,

*CuMMeTpusi: LEHTpajibHas, OCeBasi M 3epKanbHas cummerpuu. lloctpoeHue
CUMMETPUYHBIX GUryp *.

*Harusnnublie npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (PUrypax: nmapajvieienumne],
Ky0, mpu3Mma, mNHpaMuaa, KOHYC, NOWIMHAp, map u chepa. H3oOpaxkenue
MPOCTpPaHCTBEHHBIX ¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LHHUIUHApPA H
konyca. Co3maHue Mojeneil MpOCTpaHCTBEHHBIX (uryp (u3 Oymaru, MpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsitne o0BEMa; emuHUIEI W3MepeHUus 00béMa. OO0BEM MPSIMOYTOIHLHOTO
napajuienenumnena, Kyoa*.

IVNTAHUPYEMBIE ITPEJMETHBIE PE3VYJIbTATBI OCBOEHM A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune y4uebHOro Kypca «MaTemaTuka» B 5—6 KjaccaX OCHOBHOM IITKOJIBI
JIOJDKHO 00€CleYuBaTh JOCTHUXKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTENIbHBIX
pEe3yJIbTATOB:

S KJIACC

Yucsia v BbIYMCTIEHUS

OpueHTUPOBATHCS B IOHATHUSAX M ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh M yHOPAJOYMBATH HATypaJbHbIE YHCIA, CpPaBHUBAaTh B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOU, IECATHYHBIC TPOOH.

CooTHOCUTh  TOYKY Ha  KOOPJAWMHATHOM  (YMUCIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €U YHCIOM M H300pakaTh HATypaJbHbIE 4YMCIa TOYKAMH Ha
KOOPJIMHATHOM (YUCTIOBOM) MPSIMOIA.

BreimonasATe  apudMeTHdecKue JIEHCTBHS C HATypaldbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU JPOOSMHU B MIPOCTEHUININX CITydasX.

BrITTOTHATE POBEPKY, IPUKUIKY Pe3yJIbTaTa BEIYMCICHHA.



OKpyTJIsTh HATypaJIbHBIC YHCIIA.

PenmieHne TeKCcTOBBIX 33124

Pemare TekcToBble 3amaun  apuMETHUYECKMM CIIOCOOOM U C TOMOIIBIO
OpraHU30BaHHOTO KOHEYHOrO0 Iiepedopa BCEX BO3MOXHBIX BapUaHTOB (TIpH
HEOOXOJIMMOCTH C HAIIPABJISAIOIICH MTOMOIIIBIO).

Pemate 3amaum, cojepxallde 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIMYMUHBI:
CKOPOCTB, BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYE€CTBO, CTOUMOCTD (ITPU HEOOXOIUMOCTH C
MCIIOJIb30BAaHUEM CITPABOYHON MH(OPMAIUN).

Hcnonb3oBaTh KpaTKUE 3alIMCH, CXEMBbI, TAOJIUIIbI, 0003HAUYCHUS MPU PEIICHUN
3a7a4.

[Tonp30BaThbCsl OCHOBHBIMU €IMHUIIAMHU U3MEPEHUS: IIEHBI, MACChI; PACCTOSHUSA,
BPEMEHH, CKOPOCTH; BBIpaKaTh OJHM €IUHMIIBI BEJIWYUHBI 4Yepe3 apyrue (mpu
HEOOXOAMMOCTH C OTIOPOM HA CIIPABOYHYIO MH(POPMAIIHIO).

M3Bnekats wuHpOpMamuio, MNpeACTaBICHHYI0 B Tabiuile, Ha CTOJIOYaTOM
ayarpaMMme, HWHTEPIPETUPOBATh MPEJICTABICHHBIC JaHHBIC, HCIIOJB30BAaTh JAHHBIC
MIpY PEILICHUH 3a/a4.

Harnsimnas reomerpust

ITonb30BaThCS T€OMETPUUYECKUMM MOHATUSIMM: TOYKA, MpsiMasi, OTPE30K, JIyY,
yI0JI, MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBouTh TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpaA, HUMEIOMUX (HopMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcmonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOJAMMOCTH IO BH3yaJIbHOW OTIOpE,
CBSI3aHHYIO C yIVIAMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJbHUKAMU: YTOJ, BEPIINHA,
CTOPOHA, TUAroHajb; C OKPY>KHOCTBIO: paJInycC, UaMETp, LEHTP.

N3o0paxkath u3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEJIUHOBAHHOU U
KJIETYaTOM Oymare ¢ OMOIIBIO UPKYJIS U JTUHEUKH (ITOCIE COBMECTHOTO aHAIN3a).

Haxonute AiMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C ITOMOIIBIO
JIMHEHKHU, CTPOUTH OTPE3KH 3aJaHHOW JIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJI0B MPSIMOYTOJIbHUKA, KBajpaTa sl UX
MOCTPOCHMS, BBIYUCIICHUS TUIOLIAIN U TIEpUMETpA.

Beraucnsate mepuMeTp ®W IUIONIAAb KBajapaTa, NPSAMOYTOJbHHKA, (QUTYP,
COCTABJICHHBIX W3 TPSAMOYTOJIbHHKOB, B TOM 4dHCIe GUTYp, H300paXKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUUYECKUMH €IAMHUIAMH WU3MEPEHHUS JIJIMHBI,
TJIOINIA/IM; BRIPAXKATh OJHU €AUHUIIBI BETUYUHBI uepe3 Ipyrue (mpu HeoOXO0aUMOCTH
C OTIOPOM Ha CITPABOYHYIO HH(POPMAIIHIO).

Pacno3naBaTe mapasnnenenumne, Ky0, UCI0JIb30BaTh TEPMUHOJIOTHUIO: BEPIIIMHA,
pedpo rpaHb, U3MEPEHUS; HAXOUTh U3MEPEHUSI Mapajlieenumnena, Kyoa.

Beruucnare 00bEM Ky0a, mapaijienenuinena Mo 3aJaHHbIM U3MEpPEHUsM (C
OTIOPON Ha aJIrOPUTM Y4YeOHBIX JEHCTBUIA), IOJIB30BAThCS CAMHUIIAMH H3MEPCHHS
00béMma.

PemaTe HecnoXHBIE 3aJayd Ha H3MEPEHUE TE€OMETPUUYECKHUX BEIMYUH B
MPaAKTUYECKUX CUTYyalMsIX (IMIpH HEOOXOIUMOCTH C BU3YaJTIbHON OMOPOH).



6 KJIACC

Yuciaa v BIYUCICHUA

OpueHTUPOBATHCS B OHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBSI3aHHBIMHU C Pa3UYHBIMU BUJAMH YHUCEN W CIOCOOAMM WX 3aIUCH, MEPEXOAHTH
(ecmu 3TO BO3MOKHO) OT OAHOM (POPMBI 3aMICH YUCIIA K JPYTOM.

CpaBHUBATh M YNOPSAIOYMBATH IIEJIbIC YUCIa, OOBIKHOBEHHBIE M JIECATUYHBIC
Ipo0u, CpaBHUBATH YKCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrImonHITE apudMeTHIecKre IeHCTBHSI C HAaTypadbHBIMH U IIEJIBIMHA YACIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMH JIPOOSIMHU, TMOJTOKUTEILHBIMU U OTPUIIATEIHHBIMU
YU CIaMHU.

Brrunciarh 3Ha4€HUs! YUCITOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUAKY U OLICHKY
pe3yibTaTa BBIUUCICHUMN; BBITIOJHATH MPEOOpa30BaHUSI YMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBHM.

COOTHOCHTh TOYKY Ha KOOPAMHATHOW HPSAMOW C COOTBETCTBYIOIIMM €i
YUCIOM U M300pa)xkaTh YMCIIa TOYKAMH Ha KOOPJAUHATHOMN MPSIMOM, HAXOAUTH MOIYJIb
qucIa.

COOTHOCHUTH TOYKHM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMU
3TOW TOYKH.

OKpyrJisTh 1I€JIbIe YuClia U JeCATUYHbIE JIpoOu (1o o00pasily), HaXOJIWUTh
NpUOIKEHUS YU CETI.

YnciioBbie M OYyKBEHHbIE BbIPAKEHUS

OpueHTUPOBATHCS B OHATHUSAX U ONIEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBSA3aHHBIMM C 3aIIUCBIO CTENIEHU YHCIIa, HAXOAUTh KBaJpaT U KyO 4Kcia, BEIYUCIATh
3HAYEHUS MPOCTEUIINX YUCIOBBIX BBIPAKEHUMN, COAEPKAIINX CTETICHHU.

[Tonb3oBaThCA MpU3HAKAMU JAEIUMOCTH (MPU HEOOXOJMMOCTH C ONOPOW Ha
ITOPUTM TPABUJIA), PACKIIAILIBATh HATYpaJIbHbIC YKCIIA HA MPOCTHIE MHOXKHUTEIH.

*[Tonb3oBaTbcst MacITaboM *, COCTABIISATH MPOMOPIIUU M OTHOILICHUSI.

Hcnonb3oBaTh OyKBBI i1 0003HAYEHUS YKMCEN MPU 3alMUCU MATEMAaTHYECKUX
BBIPDOKCHHUM, HAXOMUTh 3HAYCHUS OYKBEHHBIX BBIPAXKEHUH,  OCYIIECTBIISS
HEO0OXOUMBIC TIOJICTAHOBKM U TpeoOpa3oBaHUs (C OMOPON Ha aJITOPUTM YUEOHBIX
JeUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PelieHne TeKCTOBBIX 3a/1a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7ayd apu(METHUYECKUM CIOCOOOM C
ONOPOM Ha BOIIPOCHBIM IUIAH.

Pemars MpoCTenImne 3a7a4H, CBSI3aHHBIC C OTHOLLIEHUEM,
MIPONOPLHOHAIBHOCTBIO BEIUYMH, MIPOLEHTAMH; PEIIaTh TPU OCHOBHBIE 33/1aud Ha
JPpOOU U TMPOIIEHTHI.

Pemate 3amaun, coaepkamiue 3aBUCHMOCTH, CBSA3bIBAIOIIME BEJIWYUHBL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb; IIPOU3BOIUTEIBHOCT,
BpeMs, 00bEMa pabOThI, UCTIONB3YS apuPMeTHIeCKre NeHCTBYS, OLICHKY, PUKUIKY;
MOJIb30BAThCS €AUHULIAMU U3MEPEHHSI COOTBETCTBYIOIUX BEJIHYHH.

CocTaBnsTh OyKBEHHbBIE BBIPAXKEHUS IO YCIOBHUIO 33Ja4H MOCIE COBMECTHOTO
aHanu3a.



W3Bnekats uHGbOpMAIUIO, TPEACTABICHHYI0O B TaOJuIlaX, Ha JIMHEHHOM,
CTOJIOYATOW WJIM KPYTOBOM JuarpaMMax, WHTEPHPETUPOBATH MPECTABICHHBIC
JAHHBIE; UCIIOJIB30BaTh JAHHBIE IPU PEIICHUU 33/1a4.

[IpeacraBnsats HHOOPMAIIMIO C TTOMOIIBIO TAOJHII, JIUHEMHOW U CTOJIOYATOM
Iarpamm.

Harasignas reomerpust

[IpuBoauTh mHpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIOMUX (opMy
M3YYCHHBIX TEOMETPHUYECKHX IUIOCKMX W TMPOCTPAHCTBEHHBIX (HUTYp, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYP.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJIS, TUHEHKH, TPAHCTIOPTUPA HAa HEIMHOBAHHOM
W KiIeTdyaTod Oymare W3y4YeHHBIC IUIOCKHE T'E€OMETpUYECKHEe (QUTYPHI W
KOH(pHUTypamnuu, CHMMETPUYHBIC (PUTYPHI.

NmeTs mnpencraBiieHHE O TEOMETPUYECKUX TMOHSTHUSAX: PaBEHCTBO (Quryp,
CUMMETpPHUsI, OCb CHAMMETPUHU, LICHTP CUMMETPHH.

Haxonute BenM4YnHbBI yIIIOB U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH
YIJIbl 33JJaHHOM BEJIWYUHBI, IMOJb30BAThCA MPHU PEUIEHUU 3a/1ad TPagyCHOMl Mepou
YIJIOB; PACIIO3HABATh HA YEPTEkKAX OCTPBIU, IPAMOU, pa3BEPHYTHIN U TYIION YTJIBL.

Bpluncnare WIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, T0JIb30BaThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAXKATH OJHU €IMHUIBI U3MEPEHUS JUIMHBI Yepe3
IpyTHe.

Haxonuts, ucnonb3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMS
TOYKaMH, OT TOYKH JO NPSIMOM, JUTMHY IMYTH HA KBAJIPATHOMN CETKE.

Boruucnares  miomans  (GUryp, COCTABJICHHBIX U3  NPSIMOYTOJIbHUKOB,
HCITOJIB30BaTh pa3OMEHKE Ha MPSIMOYTONBHUKH, Ha paBHBIC (DUTYpHI, TOCTpanBaHHUE
0 TPSIMOYTOJIBHUKA; TMOJIb30BATHCS OCHOBHBIMHM €AWUHHUIIAMHA W3MEPEHUS IUIOIA]IHN;
BBIPAXKATh OJIHHU €UHUIIBI U3MEPEHHUS IJIOMIAIU yepe3 Apyrue (Ipu HeOOXOAMMOCTH
C OTIOPOI Ha CIIPAaBOYHYIO HH(POPMAIIHIO).

Pacnio3naBaTh Ha MOAENAX M HU300pAKEHUSX MUpPAMUIY, KOHYC, IMIMHJIP,
MCII0JIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeT4aTO Oymare nmpsMOyTOJIbHBIN MMapauieNenue].

Boruucisats 00bEM MpSIMOYTOJIBHOTO Mapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMH €JIMHHIIAMHU HU3MEpPCHHsI 00bEMA; BBIpAKATh OJHU CIUHUIIEI U3MEPCHHUS
00bEMa uepe3 aApyrue (C ornopoit Ha CpaBOYHYIO HH(POPMAITHIO).

PemaTe HecnoXHbBIE 3aauM HA HAXOXKICHUE TC€OMETPUYECKHUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOU OMOPOK).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPAy». 7-9
KJIACCBI
ean u3yyeHust yaeOHOro Kypca

Anrebpa SBIAETCS OJHAM W3 OMOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHA
obecrieynBaeT M3y4€HUE JPYTrUX IUCHMIUIMH, KaK €CTECTBEHHOHAY4YHOTO, TaK M
T'YMaHUTApPHOT'O LUKJIOB, €€ OCBOCHHUE HEOOXOIUMO JIJIsl TIPOJAOIKEHHUSI 00pa3oBaHus
¥ B TIOBCEIHEBHOHN XM3HU. Pa3BuTHe y 0OyYaronuxcsi HAyYHBIX MPEICTABICHUNA O
MIPOUCXOXKICHUH W CYITHOCTH aJreOpanmdecKuX aOCTpakIni, CIoco0e OTPaKCHHS
MaTeMaTUYECKOM HAYKOW SIBJICHUW W MPOIIECCOB B MPHUPOJAEC U OOIIECTBE, POJIHU
MaTeMaTUYECKOTr0 MOJICTUPOBAHUS B HAy4YHOM I[IO3HAHUM M B NPAKTHKE
CrocoOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAaYeCTB MBIIUICHHUS,
HEOOXOAMMBIX ISl ajanTalldd B COBpeMeHHOM IudpoBom obmiectBe. M3yuenue
anreOpbpl €CTECTBEHHBIM 00pa3oM oO0ecleynBaeT pPa3BUTHE YMEHUs HaOIIoAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JEHUCTBUS U  BBIBOJIBI,
dbopmynupoBath yTBepxKAcHUSA. OCBOEHUE Kypca anreOpbl 00ecrieuynBaeT pPa3BHUTHE
JIOTUYECKOTO MBIIIUICHUS OOYYalOIMUXCSA: OHHU WCIOJB3YIOT JICTyKTUBHBIE U
WHIYKTUBHBIE PACCYXKICHUS, 000OIICHHE W KOHKPETU3AIMIO, a0CTparupoOBaHHE H
aHajmoruto.  OOydeHue  anrebOpe  mOpeAnojiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOM  JIESITEIbHOCTH ~ OOYyYaloIMXCs, IO3TOMY  CaMOCTOSITEIbHOE
peIIeHNe 3a/Jad €CTECTBEHHBIM 00pa30M SIBIIACTCS pean3aliuedl esTeIbHOCTHOTO
NpUHIUIA OOyYEHHUS.

B ctpyktype mporpamMmbl y4eOHOTO Kypca «Anredpa» OCHOBHOHM IITKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE JUHUU: «Yucna u
BBIYHMCIICHUSY; «AJTeOpandyecKkue BBIPpOKECHUsS»; «YpaBHEHUS M HEPABEHCTBAY,
«DyHkuun». Kaxnas u3 3TUX COAEpKaTEIbHO-METOANYECKUX JIMHUI Pa3BUBAETCS Ha
MPOTSDKEHUHM TPEX JIET M3YyYEHHs] Kypca, €CTECTBEHHBIM O0pa3oM IMepervieTasch U
B3aUMOJICUCTBYS C JAPYTMMH €ro JUHUSAMU. B Xone u3yueHus Kypca oO0ydyaromuMmes
MIPUXOJUTCS JIOTUYECKU pPacCykJaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbBIN
s3bIK. B CBSI3M ¢ 3TUM 11€71€eC000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3/Ieiibl MATEMaTHYECKOTO0 00pa30BaHUus U
CHOCOOCTBYIOLIME  OBJIAJCHHUIO  OOY4YalIIMMHCSI  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTHYeCcKoro  si3blka. TakuMm  oOpa3oM, MOXHO  yTBEpXKAaTh,  UTO
CoZIepKaTeIbHOW W CTPYKTYPHOW OCOOCHHOCTHIO Kypca «AIreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHHM «Yucaa W BBIYUCICHUS» CIY)KUT OCHOBOM ISt
JaNbHEHUIIEr0o MU3y4yeHUs MaTEeMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCA AITOpPUTMaMH, a
TaKKe MPUOOPETEHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIsI MOBCEIHEBHOMN
XKU3HU. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBA3aHO C PAllMOHAIIBHBIMU U
UppALMOHATILHBIMU YHcIaMU, (OPMHUPOBAHUEM MPEACTABICHUN O JCHCTBUTEIHLHOM
yucse. 3aBepIleHUE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CTapiieMy 3BEHY
oOmrero oopazoBaHusl.

ConepxkaHue IBYX alreOpamdecKuX JTUHUN — «ANTeOpandecKue BBIPAKCHUS)



U «YpaBHEHHS W HEPABEHCTBA» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOYYAFONTUXCS
MaTeMaTHYECKOro arapara, HEOOXOJMMOTO [JIs pelleHHus 3ajlad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB W MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ady. B OCHOBHOW mIKOJIE
y4eOHBIM MaTepuall TPyHIUPYETCS BOKPYT paIlMOHAIBHBIX BbIpakeHUU. Aunrebpa
JEMOHCTPUPYET 3HAUCHUE MaTEMaTUKHU KaK A3bIKa JJIs1 OCTPOCHUS MAaTEMAaTUUYECKUX
MOJIeJIeH, OMMCaHMs IPOIECCOB M SIBIICHHM peadbHOro mupa. B 3amaun oOydeHus
anreOpe BXOIAT TakKe JajbHEHIee pPa3BUTHE aJTOPUTMHYECKOTO MBIIUICHHUS,
HEOOXOJIUMOTO, B YaCTHOCTH, JJIi OCBOCHMS Kypca WH(DOPMATHKU, U OBJIAJCHUE
HaBBIKAMHM JICTYKTUBHBIX paccyxkiaeHuid. IIpeoOpa3zoBaHne CHUMBOJBHBIX (HOpM
BHOCHUT CBOHM crmenu(uueckuil BKIAJ B pPa3BUTHE BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTU4YeCKOMY TBOPUYECTRY.

Conepxanne (HyHKIHMOHATBLHO-TpadUISCKON JIMHAK HAIICJICHO HA TMOJydYCHHUE
IIIKOJIPHUKAMH 3HAaHUM O (QYHKIUAX KaK BaKHEHIIICH MaTeMaTH4eCKOW MOJETH IS
OTIMCAaHUSI U HCCIETOBAHMUS Pa3sHO-OOpa3HBIX MPOILIECCOB M SBJICHUN B IPHUPOJE U
obmectBe. M3ydyeHue 3Toro marepuaiga CIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
YMEHHUS UCIIOJIb30BaTh Pa3JIMUHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIE, CHMBOJIMYECKHE, TpaduuecKkue, BHOCHUT BKJIaa B (QopMHpOBaHHE
MPEJICTaBICHUI O pOJIM MAaTEMATUKHU B PA3BUTUH IMBUJIU3ALINH U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHE

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJCAYIOIIME OCHOBHBIE paslielbl COJCP>KaHUS:
«Uucna u  BBIUMCICHUS», «ANTEOpanyecKkue BBIPAXKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», « DYyHKIIUM.

VY4eOHbIN MJIaH Ha HU3y4deHHE anreOpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEAENIO0 B TEUEHHE KAXKIOro rofa oOydeHHs, BCETO 3a TPH roja
00yueHust — He MeHee 306 yueOHbBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I1O TOAAM OBYUEHNM )
7 KIIACC

YucJsa 1 BbIYUCIEHUSA

JlpoOu OOBIKHOBEHHBIC W JECATHUYHBIC, MEPEX0] OT OJHOM (OPMBI 3alKCH
npobeit kK gpyrod. IloHaTwe palMoOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YIOOPSJOUYMBAHUE  pPAllMOHAIBHBIX  4ucel.  Apudmernueckue  JIEWUCTBUS €
palMoOHAIbHBIMU 4YMCIaMU. PemieHune 3anad w3 pealbHOM MpPAaKTUKW HAa 4YacTH, Ha
JpoOHu.

CreneHb ¢ HaTypaJibHBIM I[OKa3aTEJEM: OIpeaeieHUe, MpeoOpa3oBaHue
BBIpaKEHUI Ha OCHOBE OMPEICTICHUS, 3aMUCh OOJIBIINX YHUCEIL.

[IporeHTsl, 3amuch MPOIIEHTOB B BHJIEC IpoOH U ApOOH B BUIC MPOIICHTOB. Tpu
OCHOBHBIC 33/1a4¥ HA MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEaJIbHOM MPAKTUKHU.

[IpumMeHeHMEe  TIPU3HAKOB  JEIMMOCTH, PA3JI0KEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YHCE.

PeanpHble  3aBHCMMOCTH, B TOM  4YHClIe TIpsMas W oOpaTHas



[IPONIOPLIMOHAIBHOCTH.

AJire0panvecKkue BbIPAKEeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYEHHME BBIPAXKECHUA C IEpEeMEHHOM. [lomycTumblie
3Ha4yeHus nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BHJIE
(dbopMmysbl. Beruncnenus no gpopmynam.

[IpeoOpa3zoBaHne OYKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO PaBHbIC BBIPAKEHUS,
npaBuja MpeoOpa3oBaHUs CyMM W IPOU3BEJNCHMN, IpaBUja PACKPBITHS CKOOOK U
MPUBEACHUS MTOJO0HBIX CIAraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHowiensl 1 MHOrowieHbsl. CreneHb MHOroudjieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXE€HHE MHOTOYIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHUS: KBaIpaT CyMMBI U
KBagpaT pasHocTH. Popmyiia pa3HOCTH KBaApaTOB. PaziokeHrne MHOTrO4YJIEHOB Ha
MHOKHTEJIH.

YpaBHeHnust

VYpaBHeHHE, KOpPEHb YpaBHEHHS, IpaBUjia MpeoOpa3OBaHUs YpPaBHEHMS,
PABHOCWJIBHOCTb YPaBHEHUHU.

JluHeliHOe ypaBHEHME C OJHOW IIEPEMEHHOW, YMUCIO KOPHEU JIMHEUHOIO
YpaBHEHUS, PEIICHNE JUHENHBIX ypaBHEeHUI. COCTaBICHUE YPABHEHH 10 YCIOBHIO
3amauu. Pemenue TeKCTOBBIX 3a4a4 € IIOMOIIBIO YPaBHEHUM.

*JIuHeiHOE ypaBHEHHE C ABYMs IIEPEMEHHBIMU K €ro Tpaduk ~. CucTemMa IByX
JVHEWHBIX YpPAaBHEHHW C JBYMs IIEpEMEHHBIMU. PelieHne CHCTeM YpaBHEHUU
coco0OM MoJIcTaHOBKH. [IpuMephl peleHns TEKCTOBBIX 3aJa4 C MOMOUIBI0 CUCTEM
YPaBHECHUM.

DOyHKIUA

Koopaunara Toukn Ha npsaMoin. Uuciaoseie mpomMexyTKh. PaccTosHue Mexay
IBYMs TOUYKaMU KOOPAUHATHOM MPSIMOM.

[IpsimoyronpHast cucreMa koopauHatr, ocu Ox u (Oy. Abcuucca U opauHaTa
TOYKM Ha KOOpIMHATHOHM miockocTu. Ilpumepsl rpadukoB, 3agaHHBIX (popMyriaMu.
Yrenue rpaduKoB peanbHbIX 3aBUCUMOCTEI.

[onsitue pynkumu. ['paduk dhynkimu. CroiictBa pyHkuui. Jluneinas QyHkius,
e€ rpaduk. I'papuk dynkmum y = kx + b. *I'paduueckoe permieHue TMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPaBHEHUN ™.

8 KVIACC

Yucsa 1 BbIYUCIEHUSA

KsampaTtueiit koperr u3 uucia. *[loHstue 00 HppalMOHAIBHOM YHUCIIE.
JlecaTuuHbple TPUONMMKEHUS HUppalMoHaIbHbIX uncen™®. CBoicTBa apuMETHIECKUX
KBaJPATHBIX KOPHEH W MX MPUMEHEHHE K TIPEOOPa30BAHUIO YHCIOBBIX BRIPAKECHUN H
BBIUMCIICHUSIM. *]J[eHCTBUTEIbHBIC Ynca *,

CreneHsb ¢ 1eNbIM MoKa3aTeneM U €€ cpoiicTBa. CTaHgapTHAs 3alMCh YHCIIA.

AnredpanyecKkue BbIpaKeHUs

KBampaTHblil TpéXuseH; pa3iokKeHUe KBaJIPaTHOIO TPEXWICHA HA MHOKHUTEH.

2 3,[[601: Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



AnreOpaudeckass JpoOb. (OCHOBHOE CBOMCTBO anredpandeckoil JIpoOu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHUE, JeJIeHHEe anreOpandeckux ApooOeil.
PanronanbHbie BRIpAXEHUS U UX PEe0Opa3oBaHUE.

YpaBHeHHs U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, Gopmysa KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUM, CBOAAIIMXCS K JIMHEUHBIM U KBapaTHbIM. [IpocTeiimme
JPOOHO-paIOHAIIbHBIC YPaBHEHMUS.

*'paduueckas nHTEpIIPETAINS YPaBHECHUHN C ABYMS NTEPEMEHHBIMU M CHCTEM
JUHEHHBIX ypaBHEHUH ¢ JAByMs mnepeMeHHbIMH™. Ilpumepbl pemeHust cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33724 anreOpandeckKum crocoOoMm.

HucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCUMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHENHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsitue gpynkimu. O6IaCTh ONPECTICHHS] U MHOKECTBO 3HaUYCHUN (YHKIIUU.
CrniocoObl 3a1anus PyHKITUH.

I'padpux dbynxkuuu. Yrenune cBoiicTB PyHkiuu 1no e€ rpaduky. [Ipumepsr
rpadukoB GYyHKIHMA, OTPAKAIOIMIUX PEATbHBIE POIIECCHI.

OyHKIMY, OMNUCHIBAIOIIME TIPSAMYIO W OOpaTHYI MPONOPIMOHATLHBIE

3aBUCHMOCTH, HX Tpadhuku. Pynkimum y = x%, y = x3, y= X, y= —.

*I'paduueckoe penieHue ypaBHEHH U CUCTEM YPABHEHUN ™.

9 KJIACC

YucJia 1 BBIYMCICHUSA

PaunonanbHple yncia, *MppanMoHaIbHbIE YMCIa, KOHEUYHbIE U OECKOHEUHbIE
JeCSITUUHBbIE poOu. MHOXKECTBO JEUCTBUTENbHBIX YMCEN; JACHCTBUTEIbHBIE YHUCIIA
KaK OECKOHEUYHbIE JeCATHUHbIE ApoOu. B3aMHO OJJHO3HAUHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YUCET U KOOPIUHATHOU IPSIMOM.

CpaBHeHHE  JACHCTBUTEIBHBIX  4YMCEN, apumeThuyeckue JeHCTBUS €
JI€HCTBUTEIbHBIMU YUCIIAMU *.

Pa3mepbl OOBEKTOB OKpY’KalOLIEro MHpa, JJIMTEIBHOCTH IPOLIECCOB B
OKPYXKaIOILEM MHUpE.

[TpuOnnkEHHOE 3HAYEHHUE BEJIMYMHBI, TOUHOCTh NpuONMKeHusa. OKpyriieHue
yucen. [Ipukunka v OneHka pe3yJabTaToB BEIYMCICHH.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHeHME. Penmenue ypaBHeHUM, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K KBaJIpaTHBIM.
buxBanpatHoe ypaBHeHnue. *[Ipumepsl pelieHHs ypaBHEHHH TpeThel U 4YETBEPTOUN
CTENEHEN pa3ioKEHUEM Ha MHOXKHUTEIH *,

Pemenne npoOHO-palioOHAIbHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a1a4 alNreOpandeckuM METOOM.

VYpaBHeHHE C JIByMsI MEpeMEHHbIMU U ero rpaguk. Pemenue cuctem IByX



JUHEHHBIX YPAaBHEHUU C JByMs MEpPEeMEHHBbIMU. PerieHune cucreM NBYX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoill creneHu. ['paduyeckas
MHTEPIpPETAINs CUCTEMbl YPaBHEHUH C IByMs I€PEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

YucroBbie HEPABEHCTBA U MX CBOMCTBA.

Pemenne JMHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOU. Pelienue cucrem
JUHEHWHBIX HEPAaBEHCTB C OJHOM mniepemMeHHOM. KBajpaTHbie HepaBeHCTBA.
I'padugeckass wHTEpHpeTanis HEPAaBEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIePEMEHHBIMH.

DOYyHKIUU

KBampatnunas ¢ynkmus, e€ rpagux u coiictBa. [lapaGona, KoopauHATHI
BEPIIMHBI TapaboIIbl, OCh CAMMETPUHU TapabOIIbL.

I'paduxu byHKIHI: y = kx, y = kx + b, y = X2
y =+ ,y = —H HUX CBOWCTBA.

Yucii0BbIe MOCIECA0BATEILHOCTH M IIPOIPEeCCHH

[loHATHE 4YMCIOBOM TMOCIEIOBATEIBHOCTH. 3aJaHuE IOCJIEN0BATENbHOCTH
pEKyppeHTHOH hopMysoi u popMyIIoi n-To YiIeHa.

Apudmernueckass U reomeTpuueckas nporpeccud. DopMylibl n-TrO YJIeHA
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPeCcCuii, CyMMbI IEPBBIX 71 YJICHOB.

*N300paxkeHne YIEHOB apUPMETUUYECKON M T'E€OMETPUYECKOM MPOrpecCHid
TOYKAMH HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEMHBIM M DKCHOHEHUMAJIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI *,



IIJTAHMPYEMBIE ITPEJIMETHBIE PE3VJIbTATHI OCBOEHUS PABOYEN
I[TPOI'PAMMBI KYPCA «AJI'EBPA»

OcBoenue yueOHOro kypca «Anrebpa» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHsl JOJDKHO OOecreunBaTh JOCTHKEHHE CIEAYIOIUX TMPEAMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB:

7 KJIACC

Yuciia 1 BBIYMCTICHUS

BbInonHATh, coyeTass yCTHbIE W MHUCbMEHHBIE MNPUEMBI, apUPMeTHUYECKue
JEUCTBUA C PAalMOHAIBHBIMU YUCIIAMH.

HaxoauTth 3HayeHUs YHUCIIOBBIX BBIPDAXKEHUN; NPUMEHSATh pa3HOOOpa3HbIE
CHOCOObl M TNPUEMBI BBIYUCICHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHUH, COJEpIKAIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH.

[lepexonuTh OT OXHOM (OPMBI 3aUCH YMCeNn K ApYyrod (mpeoOpa3oBbIBaTh
JECSTUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATHUYHYIO, B YaCTHOCTU B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPAI0YMBAThH PALIMOHATIBHBIE YUCIIA.

OKpyrisaTh yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCICHHM, OLIEHKY 3HAYEHUI
YHUCIIOBBIX BBIPAXKEHUMN.

BBINONHATE JEHCTBHS CO CTENEHSAMH C HaTypajlbHBIMHM IOKa3aTesIMU (C
OTIOPO¥ Ha CTIPaBOYHYIO HHPOPMAITHIO).

[IpuMeHsATh NpU3HAKK JEIUMOCTH, PA3I0KEHUE HAa MHOXKUTEIN HATypalbHBIX
YHCEJL.

Pemare mnpocrelinye NPakTUKO-OPHUEHTUPOBAHHBIE 3a/ayd, CBS3aHHBIE C
OTHOLICHHWEM  BEJIMYMH,  [PONOPLHMOHAIBHOCTBIO  BEJIWYWH,  IPOLICHTaMH;
MHTEPIIPETUPOBATH PE3YJbTATHI PELICHUS 3a/1a4 ¢ YYETOM OIPaHUYECHUH, CBSI3aHHBIX
CO CBOMCTBaMH pacCMaTpUBAEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

OpueHTHpOBaTbCA B TOHATHSIX U ONEpPUpPOBaTh Ha 0a30BOM YpOBHE
anredpandecKo TePMUHOJIOTHEH M CHMBOJIMKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW NPH 3aJaHHBIX 3HAYEHUAX
MEPEMEHHBIX.

BoInonHATh mpeoOpa3zoBaHus LEJIOr0 BhIPAXKEHUSI B MHOTOYJIEH PUBEACHUEM
MOJI00HBIX CIaraeMblX, PACKPBITUEM CKOOOK.

BBITIONIHATE yMHOKEHHME OJHOWICHa HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOT'OYJIEH, IPUMEHATh (POPMYJIbI KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTH (C ONOpOit
Ha CIPaBOYHYIO HH(POPMALIHUIO).

OcCy1ecTBIATh PA3JI0KEHUE MHOTOYJIECHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXHTENS, IPYHIHUPOBKHU ClIaraéMblX, TPUMEHEHHUSI
(bopMyJ1 COKpaIEHHOIO0 YMHOKEHUS (C OMOPOM Ha CIIPaBOYHYI0 HH(POPMAIHIO).

[IpumeHsTh MpeoOpa30BaHUsI MHOTOWICHOB JIJIsl PEIICHHS] pa3JIMYHbIX 3a7a4 U3
MaTE€MAaTHUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.



Hcrnonb3oBaTh CBOICTBA CTEMEHEH € HATypajdbHBIMH IOKa3aTEISAIMHU IS
npeoOpa3oBaHusl BhIpAXKEHUH (C OMOPOM Ha CIIPABOYHYIO HH(OPMAIIHIO).

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEiHbIE ypaBHEHUS C OJHOW NEPEMEHHOM, MPUMEHsS MpaBuUiia
nepexojia OT UCXOIHOTO YpaBHEHUS K paBHOCUIbHOMY eMy. [IpoBepsTs, siBiseTcs nu
YHCIIO KOPHEM YpaBHEHHUS.

Nmetp mpencraBieHrne o rpadUyecKUX METOJaX MNpPH PEIICHUH JIMHEHHBIX
YPaBHEHHM U UX CHUCTEM.

[lonGupate mpuMepsl Tap 4YHCET, SBISIOMUXCS pPEIICHHEeM JHUHEHHOTO
YpaBHEHHS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TUIOCKOCTU IpaUK JMHEUHOTO YPABHEHHUS C ABYMsS
MEPEMEHHBIMU; MOIB3YSICh TPapUKOM, IPUBOAUTH IPUMEPHI PEIICHUST yPaBHEHUSI.

Pemate crucTeMbl ABYX JUHEHHBIX YpaBHEHUH C IBYMS MEPEMEHHBIMHU, B TOM
yucle rpagudecku (C Onopon Ha aIrOpPUTM YUEOHBIX TCUCTBUI).

CocraBnath (1OCJI€ COBMECTHOIO aHAlIW3a) M PELIaTh JMHEMHOE ypaBHEHUE
WM CHUCTEMY JIMHEWHBIX YpaBHEHUU MO YCIOBHUIO 3aJaud, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJIYUYEHHBINA Pe3yIbTarT.

Koopaunarel u rpaduxu. @yHkuuun

N300paxaTh Ha KOOPAUHATHOW NMPSMOM TOYKH, COOTBETCTBYIOLUE 3aJaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KHU, MHTEPBAJIbBI; 3aIUCHIBATh YHUCIIOBBIC MPOMEKYTKH HA
anre0pandIecKoM sI3bIKe.

OTmedaTh B KOOPIWHATHOW TUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOPAHHATAM;
CTpOUTH rpaduku TMHEHHBIX GyHKIUH. CTpouTh rpaduk ¢yHkmn y = kx + b.

OnuceiBaTh C MOMOIIBI0 (YHKIMNA H3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMU ([0 aNTOpPUTMYy Y4E€OHBIX IEUCTBUI): CKOPOCTb, BPEMS, PACCTOSHHE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; IPOU3BOUTENIbHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[lonumate rpaduyeckuii crnocoO® MNpeACTaBlIEHUS W aHalu3a WHOOpMAaIuy;
U3BJIEKATh U MHTEPIPETUPOBATH UH(POpMALIHIO U3 IPaUKOB PeasIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

8 KVIACC

Yuciia v BBIYUCICHUA

Hcnonb30BaTh HavalbHBIE MPEACTABICHHUS O MHOMKECTBE JIEMCTBUTEIBbHBIX
YuCeN JUIA CpaBHEHUS, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIbHBIC
yycia TOYKaMU Ha KOOPJUHATHOW MPSMOM.

[IpumeHsATh TOHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh
KBaJ[paTHbIE KOPHHU, HCIOJIb3YSl TPU HEOOXOIMMOCTU KaJIbKYJISTODP; BBIMOJHSITH
MpoCTelIue MpeoOpa3oBaHUsl BBIPAKEHUHN, COACPKAIIUX KBaJpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOPHEM.

Hcrmonp30BaTh 3amucu OOJBIIAX W MAaJbIX YHCENI C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt yucna 10.

AnredpanyecKkue BbIpaKeHUs

[IpyMeHATP TOHSATHE CTENEHH C [EJNbIM IOKAa3aTeJIeM, BBIIOJHIThH



npeoOpa3oBaHusl BBIPAXKEHUN, COAEpKAIUMX CTENEHM C ILEJIbIM IoKazareneMm (c
MCII0JIb30BAaHUEM CITPAaBOYHON MH(MOPMAITUN).

BBITIONHATE HECOXKHBIE TOXKIECTBEHHbIE MPEOOpa3oBaHUs pallMOHATBHBIX
BBIPOKEHUM HAa OCHOBE MpaBWJI JIEUCTBUM HaJ] MHOTOUJICHAMHU U alreOpanyecKUMHU
TpoOsSIMHU.

PacknanpiBaTh KBaJIpaTHbIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsTh nMpeodpa3oBaHUsl BHIPAKEHUM I PELICHUs Pa3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmate nuHeliHble, KBaJpaTHbIE YpaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
nH(pOpMaIluK) U palMOHAIbHBIE YPABHEHUS, CBOMSIIMECS K HHUM, CHUCTEMbI JIBYX
YPaBHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBoauTH MpOCTEHIINE HWCCIENOBAHUS YPABHEHUM WM CHCTEM YPABHEHHU, B
TOM YHCJI€ C MPUMEHEHHEM TparuecKkux npeacTaBieHuil (yCcTaHaBIMBaTh, UMEET JIU
ypaBHEHHUE WJIM CHCTEMa YPaBHEHUU pEIICHUS, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTOPO HA aJTOPUTM YUEOHBIX JICHUCTBUM.

[lepexoauTs OT cioBecHON GOPMYIMPOBKU 3aauyu K €€ anrebpandeckoi
MOJIEJIM C T[OMOIIBIO COCTaBJIICHUS YPAaBHEHUS WJIA CHUCTEMbl YPAaBHEHWU,
WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJIYYECHHBIN PE3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; PELIATh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI; AaBaTh rpad)uuecKyto
WJUTIOCTPALMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOYyHKIUU

OmnepupoBatb Ha 0a30BOM ypoBHE (YHKIIMOHAJIbHBIC TOHATHS M S3BIK
(TepMUHBI, CUMBOJMYECKHE OOO3HAUCHWS); ONPENCNATh 3HA4YCHHE (PYHKIIUU TI0
3HAUEHHUIO ApTYMEHTA; ONPEACIATh CBOMCTBA (PYHKIIUU 1O €€ rpaduKy.

Crpouthb rpaduKy dJIeMEHTapHbIX YHKIKN BUIa , y = x2, y = x°, y =+

y = — ; OIIMCHIBaThb CBOMCTBa uucIOBOM ¢GyHKIMM 10 €€ rpaduky (mpu

HCO6XOI[I/IMOCTI/I C HaHpaBHHIOHIGﬁ HOMOHIBIO).

9 KVIACC

Yucya 1 BbIYUCIEHUSA

CpaBHMBATh M YHOPSAA0UYMBATH PallMOHAIBHBIE U HPPALIMOHAIBHbBIC YKCIIA.

Brinonuars apudmernueckue ASMCTBUS ¢ pallMOHAIBLHBIMUA YUCIaMU, cOueTast
YCTHBIE W NHUCHMEHHBIC TNPHUEMBI, BBITIOJHATh BBIYUCICHUS C HUPPALMOHAIBHBIMHU
JHCIaMH.

Haxonuts 3HaueHUs CTENEHEN C EIbIMUA OKA3ATEISIMA U KOPHEW; BBIYUCIISITh
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JCWCTBUTEIIBHBIE YHWCIA, BBINOJHATH MPUKUAKY pPeE3yJbTaTa
BBIUHCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate iMHENHBIE U KBAJIpATHBIE YPABHEHUSA, YPABHECHUS, CBOJSAIIMECS K HUM,
MIPOCTEHIIHE JPOOHO-pAllMOHATBHBIC YPABHEHUS.



Pemate mnpocrenmmne CUCTEMbI JABYX JIMHEHMHBIX YPaBHEHHH C JBYMsS
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHU, B KOTOPBIX OJHO YpPAaBHEHHUE HE
ABJISICTCS INHEWHBIM (TI0 BU3yaJIbHOU OTIOpE).

Pemate mnpocreiiiime TEKCTOBBIE 3aJauyd  aire0panvyeckuMm CrocoooM ¢
[IOMOIIBI0 COCTABJICHHS YPAaBHECHUS WJIM CHUCTEMBI JBYX YPaBHEHUHM C JBYyMs
[IEPEMEHHBIMU.

IIpoBoauTe mpocTenmme UCCIEAOBAHUS YPAaBHEHUN U CUCTEM ypaBHEHUU, B
TOM YHCJIEC C IPUMEHEHHEM TpauecKuX mpecTaBieHni (yCTaHaABIMBATh, UMECT JTN
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemates nuHEWHBIC HEpPaBEHCTBA, KBAJApPAaTHHIC HEPABEHCTBA; H300pakaTh
pEIlICHUE HEPABEHCTB HA YKCJIOBOM NPSMOM, 3aIlMCHIBATH PEIICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cucrembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAKOIIUE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
MPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOILIBI CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHbBIX 3aa4.

DyHKUNHA

Pacnio3naBaTh (QYyHKIIMM H3y4YEHHBIX BHJOB. lloka3piBaTh CXEeMaTHYECKU
pacroyioKeHUE Ha KOOPJIMHATHOM IUIOCKOCTH TpaduKoB (QYHKUIMWA BHAA: y = kx,

y=kx+b,,y=ax* + bx +¢c,y =x’,y = /[ , y =— B 3aBUCHMOCTH OT 3HAYCHHII

K03 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouts u M300pakaTb CXEMaTHYECKH TpadUKH KBaAPATHUHBIX (PYHKIIHH,
OTHCHIBATh CBOMCTBA KBaIPATHUHBIX (DYHKITUH MO UX rpaduxam.

Pacnio3naBaTh KBajpaTHUHyIO (DyHKLHIO TO QopMmysie, TPUBOAUTH HMPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPUU.

Yucii0BbIe MOCIECA0BATEILHOCTH M IIPOIPEeCCHH

Pacnio3znaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO ITPOIPECCUU MPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS €  HCNOJNb30BaHHEM (OpMys n-TO  4JEeHa
apu(pMETUYECKO M TE€OMETPUUYECKOM MPOrpeccuid, CyMMbl NEPBBIX 7 UJIECHOB (C
OTIOPO¥ Ha CTIPaBOYHYIO HH(POPMAITHIO).

Pemate 3amaum, CBSI3aHHBIE C YHUCIOBBIMU IIOCJIEJOBATEIbHOCTAMH, B TOM
quclie 33Ja4d U3 PEATbHOM KM3HM (C MCHOJB30BAHUEM KaJIbKYJISTOpA, LU(PPOBBIX
TEXHOJIOTHH).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
ean u3yyeHust yaeOHOro Kypca

OO6mme nenu wu3ydeHUs ydeOHOro Kypca «l'eomeTpus» MpeacTaBlIeHbl B
ITOOII OOO. OnHu 3aKIrOYarOTCA, MPEKIEC BCErO B TOM, YTO HA YPOKaX reOMETpUU
OoOy4Jaronuiicss y4HuTCS TPOBOJUTH JOKA3aTENbHBIE PACCYXKIEHUS, CTPOUTH
JIOTUYECKNAE YMO3AKJIIOYEHUSA, JOKa3blBaTh HCTUHHBIE YTBEPKICHUS W CTPOUTH
KOHTPOPHUMEPBI K JIOKHBIM, MPOBOAUTH PACCYKACHHUS «OT MPOTUBHOIO», OTIUYAThH
CBOWCTBa OT MPHU3HAKOB, (hopmynHpoBaTh oOpaTHBIE yTBepXkAcHHUS. B oOydenun
YMEHHUIO pacCyXJaTb COCTOUT BaXHOE BOCIMUTATEIBHOE 3HAYCHUE W3Yy4YCHUS
IFEOMETPHUH, IIPUCYILEE UMEHHO OT€YECTBEHHOW MATEMATUYECKOM LIKOJIE.

Bropoii 1enpl0 u3ydeHUs TE€OMETPUH SBJISAETCA MCIOJB30BAaHUE €€ Kak
WHCTPYMEHTA IpU PEIICHUH KaK MaTEeMaTH4YEeCKUX, TaK WM IPAKTHUYECKHX 3aj]ad,
BCTPEYAIOUIMXCSI B pEaJbHOM  KU3HA. OTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIINTENbHASA JIMHUSL B M3YYEHHM T'€OMETPUM B IIKOJIE. [l 3TOro y4uTelNro
peKoMeHayeTcss ~ moaOupaTh  3aJadyd  [PAKTHYECKOro  Xapakrepa  JUJIs
paccMaTpuBaeMbIX TEM, YYUTh OOYYaIOIMIMXCS CTPOUTh MaTEeMaTHYECKHE MOJIEIH
peaNbHBIX JKU3HEHHBIX CHUTyallUid, MPOBOJUTH BBIYUCIECHHS M  OLICHUBAaTh
aJIEKBaTHOCTh IIOJYYEHHOrO pe3ynbTata. KpaliHe BaXHO NOAYEPKUBATH CBS3HU
TEOMETPUU C JAPYTMMH IpPEAMETaMH, MOTHBHPOBATH HCHOJIb30BaTh OIPEACICHUS
r€OMETPUYECKUX (PUTYpP M TOHATUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX
YMEHHUH B GU3MKE U TEXHHUKE. DTH CBSI3U HanboJjee sipKo BUIHBI B TeMax « BekTopsiy,
«Tpuronomerpuyeckue COOTHOWIEHUs», «Mertonx KkoopauHat» U «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaercss YYeOHBIH Kypc
«I"'eoMeTpus», KOTOpBI BKJIIOYAET CIIEIYIOIIUE OCHOBHBIE pPa3Eibl COJEPIKAHMUS:
«l'eomeTpuueckue QUryppl MW HMX CBOWCTBa», «M3MepeHue TreoMeTpruYecKux
BEIIMUMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha ILIOCKOCTH», «BeKTopsD»,
«JIBmxxenust miockoctu» u «IIpeoOpazoBanust mogo0usD».

VY4eOHbIN MIIaH MpeaycMaTpUBAET M3YyYEHUE TeOMETPUM Ha 0a30BOM YpPOBHE,
UCXOAs M3 He MeHee 68 ydeOHBIX YacoB B y4eOHOM Trojay, BCEro 3a TpH Toja
o0yueHust — He MeHee 204 yacos.

COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYYEHUS)

7 KJIIACC

HavanpHble noHsTHA reomerpun. Todka, npsmas, OTpe3OK, JIyd. YTros. Buubl
yriioB. BeprukaneHble W cMexHBIE yribl.  buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U MEPIIEHANKYISIPHOCTD IPSIMBIX.



*Cummerpuuble  ¢Gurypsl. OCHOBHBIC CBOMCTBA OCEBOW CHMMETpUHU ™.
IIprMepbl CUMMETPHUH B OKPYKAIOLLIEM MUDE.

*OCHOBHBIE TOCTPOEHHUS C TIOMOIIBIO LIUPKYJIS U TUHEUKH *.

TpeyronbHuk.  BbicoTa, = Mmeauana,  OuccekTpuca, HUX  CBOWCTBA.
PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyrobHUKH. HepaBeHCTBO TpeyrojabHHUKa.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBOMCTBA U NPU3HAKK NApaJUIEIBbHBIX NPAMBIX. CyMMa yIJIOB TPEYTOJbHUKA.
Breninue yriel TpeyronbHUKa.

[IpsmoyrosbHBIM ~ TpeyroapbHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K TMNOTEHY3€. [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTONBHBIA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reomerpuu: *HEpaBEHCTBO TPEYroOJIbHUKA™®, HEPAaBEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OousbllieM yrie U OOJIbLIEH CTOpPOHE TPEyroJIbHHKA.
IleprieHIMKYIISp ¥ HAKIIOHHAS.

*eomerpuueckoe MecTo TOYeK.® bBuccekrtpuca yria H CEpeaUHHbBIN
IIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXKHOCTb M Kpyr, XOpJa M JAuaMeTp, HX CcBoWcTBa. B3aumHoe
pPacnoJIoKEHUE OKPYKHOCTH M npsimoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BINHMCaHHas B YyroJ. BnucaHHas u oOnNHMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

Yereipéxyronpsuuku. [lapamnenorpamm, ero nmpusHaku U CBOMCTBAa. YacTHbIE
cllydad MapaiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBajpar), UX NpU3HAKU U
cBoiictBa. Tpamemusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U TPU3HAKH.
[IpssmoyroJsibHas Tpaneuus.

*Meron yaBoeHusi Meauansbl. LleHTpanbHas cuMMeTpusl.

Teopema Paneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3kax. CpeHne TUHUU
TPEyTOJbHUKA U Tpaneunu. LleHTp macc TpeyronbHUKa.

[Tomobue TpeyroapbHUKOB, Kodhdumment mnomobusa. I[lpusHaku momo0us
TpeyrojabHUKOB*. [IpuMeHeHne mo100us Mpyu pelieHny MPaKTHUYECKUX 3a/au.

CpoiicTBa miomaneil reomerpuueckux ¢uryp. Popmyinsl s IUIOLIAAU
TpPEYrojbHUKa, NapamienorpamMma, pomba u Tpaneuuu. OTHOILIEHHE IUIOMIAIEH
MoI00HBIX (UTyp.

Beluncnenue 1miomaaeil TpeyroJbHUKOB W MHOTOYT'OJIBHHKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mpu permenun
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrila NPSMOYTOJIBHOI'O TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpUYECKHe (PYHKIIMHU YIJIOB
B 30°, 45° u 60°.

3 3,[[601: Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



BrnucanHnbie U 1eHTpalIbHBIC YTIIBI, YTOJI MEXKIY KacaTeIbHON U XOpIoH. YTIIbI
MEXKJy XOpAaMU U CEKyIlMMH. BrucaHHbIE W ONUCAHHBIE YETHIPEXYTOJbHHKHU.
B3auMHoe pacnonoxkenue AByX OkpyxkHocTeil. Kacanue okpyxkHocrteil. OO6miue
KacaTeIbHBIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yramoB ot 0° gmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemienne tpeyronbHUKOB. TeopeMa KOCHHYCOB M T€OpEMa CUHYCOB. Pelienue
MPAKTUYECKUX 33/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMbBI CUHYCOB.

*[IpeobpazoBanue mooo6us. [logodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 Ipou3BeACHUN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUHN OTPE3KOB
CEKYLINX, TEOpeMa O KBaJpaTe KacaTeabHOM *.

Bektop, gnmHa  (MOIyJib)  BEKTOpa,  COHAIPABJICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpalud Haja BeKTopamH. Pa3jokeHWe BeKTOpa MO0 JABYM
HEKOJUTMHEapHbIM BekTopaMm. KoopauHaTtel BekTopa. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0KACHUS JJINH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH. *YpaBHEHUS IPSIMOMN * U OKPY>KHOCTH
B KOOpJAMHATaX, MEPEeCeUCHUE OKPYKHOCTEH M MpsAMbIX. METOoJ KOOpJIUHAT U €ro
MIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [IMHA OKpyXHOCTH. ['pagycHas u paguaHHas
Mepa yrjia, BBIYHCIECHHE JUIMH Jyr OKpyxHocTed. Ilimomans kpyra, cekropa,
CErMEHTa.

*J|BU>KEHUS TIJIOCKOCTH W BHYTPEHHHE CUMMETpuUu (Guryp (dJIeMeHTapHbIe
npeacrasienus). [lapannensubiii nepenoc. [loBopot ™,

IIJIAHUPYEMBIE ITPEMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEN
[TPOI'PAMMBI KYPCA «I'EOMETPUS» (110 T'OAAM OBYUEHM )

OcBoenue ydeOHOro kypca «l'eomeTpus»» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOJDKHO OOecTeunBaTh JOCTHKEHHE CIEAYIOIUX TMPEAMETHBIX
00pa30BaTEIbHBIX PE3YIIHTATOB:

7 KJIACC

Pacno3HaBaTh U3y4eHHbIE F€OMETPUUECKUE (PUTYPBI, ONPEAEIIATh UX B3aUMHOE
pacrnojoKeHue, HU300pakaTh IeoMeTpUuyecKue (Urypbl; BBIIOJIHATh YEPTEXKU IIO
YCIIOBHIO 3aJauyd. M3MepsATh JMHEHHBbIE W YIJIOBBIE BEJIMYMHBI. Pemars 3agaun Ha
BBIYMCIICHHUE JIMH OTPE3KOB M BEJINYMH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peaJibHOM JKHU3HM, pa3MepoB MPUPOAHBIX OO0BEKTOB. Pa3nnuarh pasmepbl 3TUX
OOBEKTOB MO HOPSAAKY BETUUUHBI.

CrpouTh UepTeXM K TE€OMETPUYECKMM 3ajadyaM (C  HCIIOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOJISALINE BOIIPOCHI U/UITU aJIFOPUTMa YU€OHBIX AEUCTBUN).



[lonb30BaTbCsd NpU3HAKAMH PAaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BaTh
IPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUN 3a/1au.

IIpoBONTH JOKA3aTENBCTBA HECI0KHBIX T€OMETPUUECKUX TEOPEM.

[lonb30BaTbCAd MNpPHU3HAKAMH PABEHCTBA IPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pEIIEHNN TE€OMETPUYECKUX 3a/4ay (C HCIOJIb30BAHUEM 3pPUTENIbHON HArJIsIAHOCTH
1/uim BepOAIbHOM OTTOPHI).

Omnpenensars napaieabHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymasa. Onpenensarb NapauleJbHOCTh NPSMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSAMOM O TOYEK IPYTOU MPSIMOM.

Pemate 3a1aun Ha KjeT4aTon Oymare.

[IpoBOANTH BRIYUCICHUS U HAXOAUTH YUCIOBbIE M OYKBEHHbBIC 3HAYCHUS YTJIOB
B TE€OMETPUYECKHUX 3a7adax C MCIOJIB30BAHUEM CYMMBI YTJIOB TPEYTOJBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, OOpa30BaHHBIX IPU MEPECEUYEHUH JIBYX
[apaJuIebHBIX NPAMBIX CEKyIlled. Pemars nmpakTUdeckue 3aJadd Ha HaXOXKICHHE
YTJIOB.

HMeTh npeacTaBieHUe O NOHATHE T€OMETPUYECKOT0 MECTA TOYEK.

@opMyJIMPOBATh ONPEIECICHUS OKPYKHOCTH M Kpyra, XOpAbl U Jauamerpa
OKPYKHOCTH, IOJIb30BaThbCS WX CBOMCTBAMHU. YMETh IPUMEHSTHh 3T CBOMCTBA IIPH
pEeLIeHNnH 3a1a4.

OpueHTUPOBATHCS B MOHATHIX: OMMCAHHAS! OKOJIO TPEYrOJIbHUKA OKPY’KHOCTD,
IEHTP OMHMCAHHON OKpyXHOCTH. OmnepupoBaTh Ha 6a30BOM ypoBHE (aKkTaMu O TOM,
YTO OMCCEKTPUCHI YIIIOB TPEYrOJbHUKA MEPECEKAIOTCA B OJHON TOYKE, U O TOM, UTO
CEpPEAUHHBIE TEPIICHINKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCs] B OJHOM
TOYKE.

OpueHTUpOBaTbCA B MOHATHSAX M ONEPUPOBaTh Ha 0a30BOM ypOBHE:
KacaTellbHas K OKPYXXHOCTH, Te€OpemMa O IEpPHEHAUKYJSIPHOCTH KacaTeJIbHON M
paauyca, IpOBEAEHHOIO K TOUKE KacaHusl.

MeTp mpencTaBIIEHHE O MPOCTEMIINX T€OMETPUYECKUX HEPABEHCTBAX, HX
IIPAaKTUYECKOM CMBICIIE.

IIpoBOINTE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUS C IOMOIUBIO LUPKYJIS U
JIMHENKU.

8 KVIACC

Pacrnio3HaBaTh OCHOBHBIE BHJIbBI  YETBIPEXYIOJBHUKOB, UX  DJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELIEHUU T€OMETPUYECKUX 3a1a4.

OpueHTHPOBATHCSI B MOHATUM — TOYKHM IIEPECEYEHUS MEIHWAH TPEYroJIbHHUKa
(leHTpa Macc) B pelieHuu 3aad.

BnageTrs noHsTHEM CpeqHEN TMHUM TPEYTOJbHUKA U Tpaneluuu, IPUMEHATh UX
CBOKCTBA IIPU PEUIEHNUH NPOCTEUIINX T€OMETPUYECKUX 3a1a4. VIMeTh npencTaBieHue
o teopeme daseca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, NPUMEHATh UX IS
pELIeHMs] MPAKTUYECKUX 3a1a4 (C OMOPOM Ha 3PUTENIbHYIO HATJIAIHOCTb).

[IpumeHsATh mnpu3HaKu MOAOOUS TPEYTOJIBHUKOB B PEIICHHH HECIOXKHBIX
reOMETPUYECKUX 3a4ad.



[Tonb3oBatbes Teopemoil Iludaropa st pemieHHss TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1ay.

Brnagets TOHSATHSIMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TpeyrojbHuKa. [lob30BaThCsi STUMU TMOHATHUSIMHU JUISl PEIICHUS
MPAKTUYECKUX 3a7a4 (IIpyU HEOOXOJUMOCTH C OIOPOIl Ha aITOPUTM IPAaBUIIA).

Boruucnate  (paznuyHbiMH - criocobamu) (C OMOpod  HA  CHPaBOYHYIO
uH(pOpMaIMIO) IUIONIA/b TPEYTroOJbHUKA M IUIOMAJM MHOTOYTOJBHBIX (QUTyp
(monB3ysICh, TA€ HEOOX0IUMO, KATbKYIITOpOM). [IpuMeHsITh OTyYeHHBIE YMEHUS B
MPAKTUYECKHX 3aadax.

Bnagerp MOHATHSAMH BOHCAHHOTO W IEHTPAJIbHOTO yTria, HCIOJIb30BaTh
TEOpEMBbI O BIHMCAHHBIX YTJIAaX, yriaxX MEXIy XOpAaMH (CEKyIIMMH) U YIJIe MEXITY
KacaTeIbHOM M XOPAOM IIPU PEIICHUH NPOCTEUIINX FT€OMETPUYECKUX 3a1aY.

Bnagers MOHSATHEM OMHCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
OMHCAaHHOTO YETHIPEXYTONbHUKA MPU PELLICHUH MPOCTEUIINX 3a/1a4.

[IpumMeHsATh TOJNydeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIETH JUIsl 33a]1a4 PEAJIbHOM KM3HU U MPOBOJUTH COOTBETCTBYIOLUE BHIYMCICHUS C
OPUMEHEHHEM IMOJ00MSI UM TPUTOHOMETPUM  (MONB3YysCh, TIAE€ HEOOXOAUMO,
KaJIBKYJISTOPOM).

9 KVIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOUIbIO PA3JIIMYHBIE 3JIEMEHTHl MPSMOYIOJBHOTO TPEYroJIbHUKA («pEeLIeHHe
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXoauTh (C MOMOIIBIO KaJIbKYJISATOPA) AJIUHBL U
yTIiIbl AJ11 HeTaOJUYHBIX 3HAYEHUI.

[Tonb30BaTbesa (opMysaMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM JUISl HAXOXJECHHS COOTHOLIEHWH MEXKIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU (C OMIOPO Ha CIIPaBOYHYIO HH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJISl HAXOXKJICHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA (PELICHHWE TPEYTrOJbHUKOBY), MPUMEHATh HUX NpH
PELIEHNH NMPOCTENIIINX TEOMETPUIECKHX 3a/1a4.

Brnagers nonatusMu npeodpazoBaHus MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonooHbIx ¢uryp. [lonb3oBarbesi CBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (UTYD,
YMEThb BBIYUCIATH JUIMHBI U HAXOAUTh YIJbl Yy MOAOOHBIX (Guryp (o ajiroputmy
yueOHbIX aelicTBuid). IlpuMeHATh cBOMCTBa Moa0o0Ms B MPAKTHUYECKUX 3ajadax.
YMeTh NpUBOAUTH IIPUMEPHI TOAOOHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbes TeopeMamu (IO BU3yaJbHOM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOpX, O MPOU3BEIECHUH OTPE3KOB CEKYIIUX, O KBAAPATE KACATEILHOM.

[Tonb30BaThcs BEKTOpaMH, TMOHUMATh WX TEOMETPUYECKUN U (HU3HUECKU
CMBIC]I, MNPUMEHATh HMX B PEUICHUUM TEeOMETPHUUYECKMX U (PU3NYECKUX 3a]ad.
[IprMeHATh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHUS IMH U YIJIOB.

[Tonp30BaThCA METOAOM KOOPAMHAT HA TUIOCKOCTH, IIPUMEHSTH €T0 B PEIICHUN
r€OMETPUYECKHUX U NMPAKTUYECKUX 3a7a4.

Brnanerp NMOHATHSAMM TNPAaBUIBHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPYKHOCTM WM PaJMaHHOM MeEphbl YIVIA, YMETh BBIYUCIATH IUIOLIAIb



Kpyra W ero yactedl (c omopoil Ha crhpaBouHylo uHpopMmanuw). [IpuMeHsTH
MOJIyYeHHBIC YMEHUS B MPAKTHUECKUX 3a/1auax.

Haxonuth ocu (WM UEHTPBI) CUMMETPUH (DUTYp, TPUMEHSATH JABHKCHUS
MJIOCKOCTH B MPOCTEHIINX CITydasix.

[IpumeHsATh TONydeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJICNIU JJIA 33J1ay peajbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIONIUE BBIUMUCICHUS C
MPUMEHEHUEM TOJ00US M TPUTOHOMETPUYECKUX (PYHKIUU (TONB3YSACh, TJIe
HEO00XO0JIUMO, KATBKYJISITOPOM).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDB "
CTATUCTHUKA» 7-9 KIIACCbI

Hesan u3yuyeHus y4e0HOro Kypca

B coBpemeHHOM LH(POBOM MHUpE BEPOATHOCTb U CTATUCTUKA MPHUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTD, KaK C TOYKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUM, TaK U
uxX ponu B oOpazoBaHud. KakIplil denoBEK IMOCTOSIHHO MPUHUMAET PEIICHHS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A Jisi 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBUSIX HEJIOCTaTKa UM M30bITKa HH(POPMAIIMK HEOOXOIMMO B TOM YHUCJIE XOPOIIIO
c(OpMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUECKOE MbIIIeHHE. VIMEHHO mo3ToMy
OCTPO BCTaja HEOOXOIUMOCTh CGHOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHCIIC
obyuaroruxcst ¢ 3[1P, ¢yHKIMOHAIBHYIO TPaMOTHOCTh, BKIIOUAIONIYIO B CeOS B
KAueCTBE HEOThEMJIEMOM COCTABJISIOIEH YMEHHE BOCHPUHHMATh U KPUTHYECKH
aHAIM3UPOBaTh MH(OPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX (pOopMax, MOHUMATH
BEPOSITHOCTHBIA  XapakTep MHOIMX PpPEATbHBIX MPOLECCOB M  3aBUCUMOCTEM,
MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIAMU cOOpa, aHallM3a U NMPEACTABICHUS JaHHBIX U3 Pa3IUYHbIX CPEep KU3HU
o0IecTBa U TOCyAapCTBa MPUOOIIAaeT 00yJIarONTUXCsl K 0OIECTBEHHBIM HHTEPECaM.

B crpykrype mnporpamMmmbl yueOHOTro Kypca «BeposTHOCTh M CTaTHUCTHUKA»
OCHOBHOM IIKOJIbI BBIACJICHBI CIEAYIOIINE COJAEPKATEIbHO-METOINYECKUE JINHHUHU:
«IIpencraBneHue JNaHHBIX W OMNHUCATeNIbHAs CTAaTHCTHKa»; «BeposTHOCTBY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teopuro rpadoBy.

Conepxanue nuaun «lIpencraBienne JaHHBIX W OMUCATEIbHAS CTATHUCTHKA»
CIIy’KUT OCHOBOH 15l pOpMUPOBaHUSI HABBIKOB PabOThI ¢ UHPOPMALIUEH: OT YTCHUS U
WMHTEpIIpeTaluu WH()OPMAINK, TPEJICTaBICHHON B TaOnmuIax, Ha aUarpaMMax H
rpadukax 1m0 cOopa, TPEACTABICHHWS W aHajdu3a JaHHBIX C HCIOJIh30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTUK CPEAHUX W paccerBaHus. Paboras ¢ JaHHBIMH,
oOyuaronuecst ¢ 3I1P yuarcst cuuThIBaTh U MHTEPIIPETUPOBATH JAHHBIC, BBIBUTATH,
apTyMEHTUPOBATh ¥ KPUTHUKOBATH MPOCTEHININE THUIOTE3bl, Pa3MBIIUITh Ha
(dakTOpaMH, BBI3BIBAIONIMMHA HW3MEHYHMBOCTh, W OIICHWBATh UX BIMSHHE Ha
paccMaTprBaeMble BEJIMUYUHBI U MPOIECCHI.

NHTyuTUBHOE MpeACTaBICHUE O CIy4YalHOM H3MEHYUBOCTH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN U TEHJEHIINIM CTaHOBUTCSI MOTUBUPYIOIIEH OCHOBOM JJIsl U3YUECHHUSI
Teopuu BeposTHOCcTeH. bombiioe 3Hauenue ans oOydaromuxcs ¢ 3IIP 3aecy umeror
MPaKTUYECKUE 3a/laHHsl, B YAaCTHOCTU OMBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMU
MOJCIIIMH.

[lonsiTne BEpOSATHOCTHM BBOAUTCS Kak Mepa MPaBAONOA00Ws CIy4aifHOTO
cobprtus. Ilpu u3ydenun kypca odyuaromuecs ¢ 3[IP 3HakoMsATCS ¢ mMpocTeHIIAMHE
METOJaMH  BBIYHMCIICHHS  BEPOSITHOCTE B  CIy4YalWHBIX OJKCIEPUMEHTaX C



PABHOBO3MOXXHBIMU  3JIEMEHTAapHBIMU  MCXOJAaMM, BEPOATHOCTHBIMU 3aKOHAMHU,
NO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CJIOXKHbIe 3agaud. B Kypc Bxomsr
HayajbHblE INPEACTABICHUS O CIy4YalHBIX BEIMYMHAX M KX  YUCIOBBIX
XapaKTepUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCYLIECTBISIETCSI 3HAKOMCTBO OOY4YarOILIUXCS €
3[IP ¢ MHOXECTBAMH MW OCHOBHBIMU OINEpalldsAMM HaJ MHOYKECTBAMH,
paccMaTpUBAOTCsL  NPUMEpPHl  INPUMEHEHUs JUId peLIeHHMs 3axad, a TaKke
WCIIOJIb30BAHUS B IPYTUX MaTEMaTHUYECKUX Kypcax U YUYEOHBIX IPEIMETAX.

MecTo yueOHOro Kypca B y4eOHOM IUIaHE

B 7-9 wmaccax usywaercsi Kypc «BeposSTHOCTP M CTaTHCTHMKa», B KOTOPBIU
BXo#AT pasgensl: «lIpencraBneHne AaHHBIX W ONKCATENbHAs CTATUCTHUKAY;
«BepoaTtHocThY; «neMeHThl KOMOMHATOPUKNY; « BBeaeHnue B Teoputo rpadoBy.

Ha wu3yuenune maHHoro xypca orBoAMT 1 ydeOHBIA 4yac B HENENIO B TCUCHHUE
Ka)K70ro roja o0yueHus, Bcero 102 yueOHbIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTUKA (ITO
I'OAAM OBYYEHUA)

7 KJIACC

[IpencraBieHne MaHHBIX B BUAE TaOJUIl, AMAarpaMm, rpadukoB. 3amoTHEHHE
Ta0JINII, YTEHNUE U TIOCTPOCHUE TUAarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) i KPYTOBBIX).
YreHnue rpaduKoB peanbHbIX IpoueccoB. M3pneuenre nHGopManuy U3 guarpamm U
Ta0JIUII, UCTIOIH30BAHUE U UHTEPIPETALIMS TaHHbBIX.

OnucarenpHasi CTaTUCTUKA: CpelHee apudmeThyeckoe, MeauaHa, pasMmax,
HauOoJplllee W HaWUMEHbIIEe 3HA4YeHHs HaOopa 4YHUCIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHYUBOCTH.

*CiyyaliHbI SKCIIEpUMEHT (ONBIT) W Cily4yaiiHOoe coObiTHE. BeposiTHOCTH U
gacTtoTa. Posib MaioBEpOSATHBIX W MPAKTHUECKH JTOCTOBEPHBIX COOBITUI B IPUPOJIE U
B 001IeCTBE. MOHETA U MIpajibHast KOCTh B TEOPUH BEPOSTHOCTEH 4,

*I'pad, BepmmHa, pedbpo. Crtemenp BepmuHbL. Ymcmo pédep u cymMmapHas
creneHb BepunH. IIpencraBnenue o cBs3HocTu rpada. Llemn u mukiel. [lytu B
rpadax. O6xox rpada (stinepoB myTh). [IpencraBienne 06 opueHTUPOBAHHOM Tpade.
Pemienue 3amau ¢ momoiibio rpados™.

8 KJIACC

[IpencraBnenue TaHHBIX B BUAC TaOIUIl, THarpamMmm, rpad)uKoB.
MHOXeCTBO, 2JIEMEHT MHOXECTBa, IMOJAMHOXecTBo. Omnepauuu  HaJ
MHOKECTBAMU: OOBEAMHEHHUE, TIepeceueHne, aonomHeHre. CBOWCTBa omnepanuii Haj

4 BHECB Hu gaJice * * 0003HAYCHBI TCMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIAHC. Hez[aror
CaMOCTOSATCIIBHO OIIPEACIIACT 00BeM Hn3y4acMoOro Marcpuajia.



MHOYKECTBAMH: IIEPEMECTUTENIBHOE, COYETATENIbHOE, pacIpeneauTeabHoe,
BKJIIOUeHUs. Vcnonb3oBaHue rpa@uueckoro MpeICTaBICHUS MHOXECTB IS
OIMCAHHUs PEAIbHBIX IIPOLIECCOB U SABJICHUH, IIPU PELLICHUU 3a/1a4.

*U3mepenue paccenBaHMs NaHHBIX. JlMCIepCUs U CTaHAAPTHOE OTKIOHEHUE
YHCI0OBBIX HAOOpOB. J{narpamMma paccenBanus *.

DOnemeHTapHble CcOObITHSI  ciay4yaiiHOoro onbita. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMMU.
Crnydaiinbiii BBIOOp. CBSI3b MEX1Y MAJTIOBEPOSITHBIMUA M MTPAKTUYECKH JOCTOBEPHBIMU
COOBITUSIMU B NIPUPO/JIE, OOLIECTBE U HAYKE.

*lepeBo. CBoiicTBa J1€pEBbEB: E€IWHCTBEHHOCTh MYyTH, CYIIECTBOBAHHE
BUCAYEH BEpIIMHBI, CBSI3b MEXKAY YHCIOM BepiiMH U yucioMm pédep. IlpaBumo
YMHOXeHHUs. Perienre 3aaa4d ¢ nomMoisto rpagos.

[IpotuBomnonoxueie coObiTus. [Jumarpamma Ditnepa. OObenuHeHHEe U
nepecevyeHure cooriTril. HecoBmecTHbie cOOBITHS. DOpMYIIa CIOKEHUS BEPOSITHOCTEH.
VYcnoBHass  BepoATHOCTb. IIpaBmiio  ymHOkeHus. HezaBucumbie — cOOBITHSL.
IIpencrasienue dKCriepuMEHTa B BHJE JAcpeBa. PemeHue 3amad Ha HAaXO0XKICHUE
BEPOATHOCTEN C IOMOIIBIO IEPEBA CIIy4allHOTO 3KCIIEPUMEHTA, Juarpamm Oisepa ™.

9 KJIACC

[IpencraBinenre JaHHBIX B BUAE Ta0iuul, JAvarpaMM, TIpaduKoB,
MHTEpIIpEeTalysl JaHHBIX. UTeHHe M MOCTpoeHue Taliull, Juarpamm, rpapukoB IO
pEaNbHBIM JaHHBIM.

[lepecranoBku u (axktopuan. CoueraHuss U 4uciao codeTaHuid. *TpeyroapHuK
[Tackans™®. Pemenue 3a1a4 ¢ UCMOJIb30BAaHUEM KOMOMHATOPUKH.

*'eomerpuueckas BeposTHOCTh. CiydaliHbII BbIOOp TOYKM U3 (QUIYpHl Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH *.

HcnbiTanne. Yenex u Heynaya. Cepus ucnbITaHud 10 nepBoro ycnexa. Cepus
ucneiTanuii bepaynnu. BepostHocTr coObITHIA B cepuy UcTibITanuii bepHym.

CiyvaiiHasg BEIWYMHA W PACOpPEACIICHHUE BEPOSATHOCTEH. MareMaTuyeckoe
oXuaaHue W gucnepcus. [Ipumepbl  MaTEMAaTHYECKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHET0 3HAYEHWs BEJIMYMHBL. MaTeMaTndeckoe OXKWJIAaHHWE U
JUCIIEPCUs CIIy4allHOM BEJIMYMHBI «YKCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyum».

[lonsiTue o 3akoHe OOJBIIKMX yMced. V3MepeHHne BEpOSTHOCTEM C MOMOILBIO
qyacToT. Posib 1 3HaueHue 3akoHa OOJIBLIINX YHCEN B IPUPOJIE U 0OILIECTBE.

TJIAHUPYEMBIE [TPEJMETHBIE PE3VJIbTATHI OCBOEHUSI PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (110 TOJIAM
OBYYEHUS)

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «BepoATHOCT U CTaTUCTHKA» B 7—
9 Kmaccax XapaKTepHU3yHOTCS CIEAYIOIUMHA YMEHUSMHU.

7 KJIACC

Yutarh uH(OpMaALMIO, TPEACTABICHHYIO B TaOJIMIAX, HA JUarpaMMax;



MPEJCTaBIATh JaHHbIE B BHjJAEC TaOJNMI, CTPOUTH JHAarpaMMmbl (CTOJIOMKOBBIC
(cToynOuaThie) U KPYyroBbIe) IO MAaCCHBaM 3HAYEHUHN (C MCTOJIb30BAHUEM 3PUTEIBHOMN
HarJISHOCTH U/WUIK BepOaJbHOM OTIOPHI).

OmnuceiBaTh W HUHTEPNPETHPOBATH  PEalbHBIC  YHUCJIOBBIE  JIaHHBIC,
MpeICTaBIICHHBIC B TA0JIMIIAX, HA JUarpaMMax, rpagukax.

OpueHTUpOBaThCSI B TMOHATHUSIX W OMNEPUPOBATH UMU Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearuaHa, HauOoJbIllee U HAaMMEHbIIIee 3HAUCHUS, pa3Max.

NmeTs mnpencraBieHue O CIIydyalHOM HW3MEHYMBOCTM Ha IPUMEpPAX IIEH,
(UBUYECKUX BEIWYWH, AHTPOIMIOMETPUYCCKUX JaHHBIX; WMETh IIPEJICTaBICHHUE O
CTaTUCTUYECKON YCTOWYNBOCTH.

8 KJIACC

W3Bnekate m mpeoOpa3oBBIBaTh WH(OpPMAIIMIO, TPEICTABICHHYIO B BHIE
TabnuI, auarpamMm, rpaduKoB; MPEACTABISITh JAaHHBIC B BUAC TAOJHII, JAHArpaMM,
rpaduKoB.

OmnuceIBaTh OCIIC COBMECTHOTO aHAIN3a JAHHBIE C IIOMOIIIBIO CTATUCTHIECKUX
MoKa3zaTeliel: CpeIHUX 3HAUYCHUW M Mep pacceuBaHus (pa3Max, AHUCHEpCUS WU
CTaHJapTHOE OTKJIOHEHUE).

HaxonuTh 9acTOThI YMCIOBBIX 3HAYEHUN W 9aCTOTHI COOBITHH, B TOM YHCIIE 110
pesyibTaTaM M3MEpeHUW W HaOMIOACHWM (C HKCMONBb30BAHUEM 3PUTEIHLHOMN
HarJISHOCTH U/WIK BepOaJbHOM OTIOPHI).

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUN B ONBITaX, 3Hask BEPOSATHOCTHU
AJIEMEHTapHBIX COOBITUH, B TOM UHCIE B OMNbITaX C PaBHOBO3MOXHBIMU
AJIEMEHTapPHBIMU COOBITUAMH (C MCHOJB30BAaHUEM 3PUTEIBHOM HATJISITHOCTH W/WIH
BepOaJbHOM OTIOPHI).

Nmetp mpencraBieHne o TpapuUYecKUX MOMACIAX: JEPEBO CIy4allHOTO
AKCIEPUMEHTA, JUarpaMMbl DWIepa, YUCI0Bast psAMast.

OnepupoBaTh MOHATHSAMH Ha 0a30BOM YpOBHE: MHOXECTBO, TOJIMHOKECTBO;
BBITIOJTHATH OTIEPAllMH HAa/T MHOKECTBAMH: 00beIMHEHNE, TTIepeceUCHHE, TOITOTHCHHICE,
MEPEUYHCIIATh  DJEMEHTHl MHOXKECTB, TMPHUMEHSITh CBOMCTBA MHOXKECTB (C
WCITOJIb30BAaHUEM BH3yaJIbHOW OTIOPHI).

Nmeth mpencraBieHue o rpauueckoM MPE/ICTaBIEHUE MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTMCAHUS MPOIIECCOB U SIBJICHUHM, B TOM YHUCJIE NPU PEIICHUH 3324
U3 JIPYyTUX Y4EOHBIX IPEIMETOB U KYPCOB.

9 KJIACC

N3Brnekats u mpeoOpa3zoBbIBaTh HHPOPMAIIKIO, TPEJICTABICHHYIO B PA3TUYHBIX
HMCTOYHMKAX B BUJIE TAOJMIl, TUarpamm, rpaduKoB; MPEACTABIATh JaHHBIC B BUJC
TabauIl, Tuarpamm, rpauKoB.

Pemate mpocreiinime 3amaud OpraHU30BaHHBIM IEPEOOPOM BapHAHTOB, a
TaKXXe C UCIOJIb30BaHUEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmetp mpencraBiieHHe 00 OMNMUCATEIbHBIX XapaKTEPUCTUKAX HJii MAacCHUBOB
YHUCJIOBBIX IAHHBIX, B TOM YHCIIC CPETHHIE 3HAYCHUS M MEPHI pPaCCEHBAHUS.



HaxoauTs 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHUCIE IOJIb3YAChH
pe3ysibTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOI0eHUH (C OMOPOM HA CIPaBOYHYIO
uHdopmaIuio).

HaxoauTb BepoATHOCTH CiydyallHBIX COOBITHI B HM3YYEHHBIX OMNbITaX, B TOM
qyclieé B OMNbITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEpUSX
UCIBITaHUH 10 IEPBOTO ycIieXa, B CEpUsIX UCIIBITaHUN bepHysn.

HNmete mpexacTaBieHHE O CilAy4yailHOM BEJIMYMHE W O pacHpeleeHUu
BEPOSATHOCTEM.

HNmeTs mpencTaBieHHE O 3aKOHE OONBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy9aillHON HM3MEHUYMBOCTH M O POJIA 3aKOHA OOJBIIMX YHCET B
MPUPOJE U OOIIECTBE.



TEMATUYECKOE INTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUWE U KOJIMYECTBE 4YacOB, OTBOAMMBIX HAa OCBOCHME Ka)KJOW TE€Mbl Y4eOHOTo NpeameTa
«MatemaTukay aganTHpOBaHHONW OCHOBHOW 00Pa30BaTENIbHONM MPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3zoBaHUs 00yUYaIOLIUXCS C
3aJIEpP’)KKON TICUXUYECKOr0 Pa3BUTHS, B LIEJIOM COBMAJAlOT C COOTBETCTBYIOIIMM pa3zieioM pabouel mporpammbl y4eOHOTO
npeameta «MaremaTika» 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO o011ero oOpa3oBanus. [Ipu stom Opranuzaius BIpase
cama BHOCUTb U3MEHEHUS B COJIEp)KaHUE U paclpe/esieHue ydeOHoro Marepuaia 1o rojgaM o0y4eHus, B MOCIe0BaTeIbHOCTh
U3YyYEHUS T€M U KOJIMYECTBO YAaCOB HA OCBOCHHUE KAXKJIOW TEMbI, ONPEJECICHUE OPraHU3alMOHHBIX (HOpM OOydeHMS U T.II.
OO0CHOBaHHOCTH TAHHBIX U3MEHEHHI ONPEIeNsIeTCS BRIOpaHHBIM 00pa3oBaTebHON opranu3anueii Y MK, nHIuBH Ty anbsHBIMH
NCUXO(U3NYECKUMU OCOOCHHOCTSAMU KOHKpEeTHBIX oOyuwatomuxcs ¢ 3IIP, cTeneHpr0 yCBOGHHOCTHM MMM YYEOHBIX TEM,
peKOMEHalMsAMUA IO OTOOpY M ajanTald yd4eOHOro Marepuaja MO MaTeMaTHKe, NpeacTaBieHHbIMU B [losicHuTenbHON

3aIIuCKeE.



S kaacc (ue menee 170 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqamnmxca

(43 4)

Apubmernueckre JEHCTBUS C HATypajbHBIMU YHCIAMHU.
CgoiicTBa Hynsl NpHU CIOKEHUM U -YMHOXEHHUH, CBOWMCTBA
eAMHUIbBl  1pu  yMHOXeHuu. llepemecturenbHoe U
COYETATEIbHOE  CBOWMCTBA  CIOXKEHHS WU YMHOXKCHWUS,
*pacrpenenuTeNbH0e CBOUCTBO YMHOKEHHMS * 4,

*IlenuTend W KpaTHbIC® 4HWCla, pa3IoKEHHUE 4YHCIa Ha
MHOXuTenH. Jlemenue ¢ ocrtarkom. IIpocTeie W cocTaBHEIC
yucna. *IIpusnaku genmumocty Ha 2, 5, 10, 3, 9%

CreneHb ¢ HaTypaJIbHbIM [10KA3aTEIEM.

UwrCoBbIe BBIPAXKCHHUS; TIOPSI0K JCHCTBHIA.

Pemenne TeKCTOBBIX 3a/1a4 Ha Bce apupMeTHUECKUE ICHCTBYS,
Ha JIBUKCHUE U MTOKYITKH.

4acoB)
HatypaabHble Hecstuunas cucrema cuucieHus. Psg HaTypanpHbIX uucel. |UuTarhb, 3anucbiBaThb, CPABHUBATH HATypaJbHBIC YHCIIA,
unciaa. leiicrBust ¢ |Hatypanbnbeiit psa. Yucno 0. HartypanbHble uymcla Ha|y4acTBOBATh B 0OCY:KIEHHMH CIOCOOOB YIIOPSIOYUBAHUS
HATYPaJbHBIMH KOOP-JIMHATHOM PSIMOM. CpaBHenue, OKPYTJICHHE | UM CETI.
qHCcIAMUA HATYpaIbHBIX YHCEL. H300paxkaTs KOOPAMHATHYIO MPSAMYI0, OTMedaThb 4YHCIa

TOYKaMH Ha KOOPJAMHATHOM INpPAMOH, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypajabHOro psijaa, uncen 0 u 1 npu
CJIOKCHUH U YMHOXXCHHH.

Hcnonb3oBaTh NPaBW/IO0 OKPYIVIEHHWS HATYpaJbHBIX YHCEN
IpY HEOOXOIMMOCTH € ONOPOM Ha aJTOPUTM MpaBHUIIA.
BeimmonHsaTs apudmerndeckue AeHCTBHA C HATypaJIbHBIMU
YHUCJIAMH, BBIYMCIATH 3HAUYECHUs 4YHCIOBBIX BBIPAXKCHHUM CO
cKkoOKkaMu 1 6e3 CKOOOK.

3anuceIBaTh NPOU3BEICHUE B BUAE CTECIIEHU, YUTATh CTEIICHH,
HCNOJb30BATh TEPMHMHOJIOTHI0 (OCHOBaHUE, IIOKa3aTellb),
BBIYMCJIATh 3HAYEHHUS] CTENEeHed Ipu HEoOXOAUMOCTH C
BHU3YaJIbHOW OTIOPOM.

BbINOJHATL NPUKHAKY M OLEHKY 3HAaYCHUM YHMCIOBBIX
BBIpQXECHUI, NMpeajaratb U NPUMEHATh NPUEMBI NPOBEPKH
BBIYHCIICHUM.

Hcnonb3oBath Mpu  BBIYMCICHUSAX NepeMecTUTelbHOE W
coyeTaTeJbHOE CBOMCTBA  CJIOKEHHS M YMHOXKCHHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHHUS ¥}
dopMynupoBaTh U NPUMEHATH IpaBUIa INPeodpa3oBaHMsA
YHCJIOBBIX BbIPaKeHHI HA OCHOBe CBOICTB
apuMeTuyecKuX JeiicTBHII NPH  HEOOXOAUMOCTH C
HaIpaBJIAOLIEH MOMOIULIO.




@opMyJIMpPOBaTh oONpeAedeHusl JeTUTeNlss W KpaTHoro (c
ONOpOM Ha aJIropuTM I[paBuia), Ha3bIBATh JIEIUTEIU U
KpaTHBIC YHUCIIA; PACMHO3HABATH MPOCTHIC U COCTABHBIC YHCIIA;
(opmysimpoBaTh U NPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (¢ omopoil Ha ajropuT™M IpaBuja); NMPUMEHSITh
AJITOPUTM  pA3JIOKEHUs] YWCIa HA IPOCThIE MHOXKUTEINH;
HAXOAUTH OCTATKH OT JICJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O
HATYpaJIbHbBIX quclax, NPUBOIUTH npuMepsbl u
KOHTPIIPUMEPBI, CTPOMTHh BBICKA3BIBAHMA U OTPULAHUS
BBICKA3bIBAaHUI O CBOICTBaX HATypaJbHBIX YHUCEIN C OMOPOH Ha
oOpaserr.

PemiaTth TekcTOBBIE 3amayd  apu(METHUYECKHUM CIOCOOOM,
HCI0JIB30BATh 3aBUHCHMOCTH MEXJy BEIMYMHAMM (CKOpOCTH,
BpEMsl, PaCCTOSIHUE; 1I€HAa, KOJIMYECTBO, CTOUMOCTh U [Ip.) MPH
HEOOXOJJMMOCTH C HCIIOJIB30BaHHEM CIPABOYHON MH(OpMAaNuu:
aHAJM3UPOBATH TEKCT 33]auu, epedopMyJIHPOBAThH YCIOBUE,
U3BJIEKATh HE00XOAUMBIE JTaHHBbIE, YCTAHABJIMBATH
3aBHCHMOCTH MEXJy BEIMYMHAMU TMPH HEOOXOAUMOCTH C
HaIIPABJIAIOIIEH ITOMOLIBIO.

MopaenupoBaTh XOJ PELICHUS 33aJa4d C IMOMOILIBIO PUCYHKA,
CXEMBI, TaOIULIEL

I[IpuBoauTh, pa3dupaTh pa3IUYHBIE pEHICHHS, 3alUCU
pemIeHnii  TEeKCTOBBIX 3amad  (Mpu  HEOOXOAMMOCTH  C
HAIPABIISIONIEH TOMOIIIBIO).

C noMompbI0 nmegarora OUEeHMBATh MOJYYEHHBIH pe3yJbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPONb,  TPOBEpsii  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAMTh OMIMOKH.

*Pemath 3agauu ¢ moMomb0 nepedopa BceX BO3MOKHBIX
BAPHAHTOB *.

3HAKOMMTBCS € MCTOPHUEl pa3BUTHS apUPMETHKH.

Harasanast
reomerpus. JIuHuu

Touka, npsimMasi, OTpe30K, Jyd. Jlomanass. M3mepeHue MIHHBI

MCTPUYCCKHUC HU3MCPCHUA

Pacno3HaBath Ha 4YepTexkax, pHUCYHKAX, ONHMCHIBATH,
UCIIONB3YS TEPMHUHOJIOTHIO, ¥ HW300paxaTh C IOMOIIBIO




Ha MMJIOCKOCTH
(12 4)

OKpY>XHOCTb U KPYT.
[IpakTuueckas pabora «IlocTpoeHue y3opa u3 OKpyKHOCTEH.

VYron. Ilpsmoi,
N3mepenue yrios.

OCTpbIM, TYyNOW U PAa3BEPHYTHIA YIJIBL.

[TpakTuueckas pabora «IlocTpoeHue yriosy.

YepTEKHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOJUMOCTH 110
BU3YaJbHOW OIOpE): TOYKY, MPAMYI0, OTpPE30K, Jyd, Yrod,
JIOMaHY10, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOJAMTH NMPUMEPbI OOBEKTOB PEATBHOTO
MHUpa, UMEIoUMX (OpMy HU3YyYEHHBIX (UTYp, OLEHHUBATH HX
JIMHEHHBIE pa3MeEPBL.

Hcnoub30BaTh JIMHEWKY M TPAHCHIOPTUP KaK MHCTPYMEHTHI VIS
IIOCTPOEHUS] U U3MEPEHUS: H3MEPSATh JUIMHY OTPE3Ka, BEIMUUHY
yIiia; CTPOMTbL OTPE30K 3aJaHHOM JUIMHBL, YIOJI, 3aJaHHOU
BEJINYMHBL;, OTKJIAABIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOT'O pajinyca.

HN300pakaTh KOHQUTypalu TreoMeTpudecknx ¢uryp wus3
OTPE3KOB, OKPYKHOCTEHM, MX 4YacTei Ha HEIMHOBAaHHOM U
KJIeTyatoil Oymare; mpeaJjaratb, ONMCHIBATH M 00CY:KAATH
CIoco0bl, AJIrOPUTMBI IIOCTPOCHMS IIOCIE COBMECTHOIO
aHaJIM3a.

Pacno3naBath n u300pakaTh Ha HEJIMHOBAaHHON M KJIETYATOM
Oymare mpsMOH, OCTpBIA, TyNoH, pPa3BEPHYTHIA  YIJIbI;
CPAaBHHUBATD YTJIbL.

BbIuncasTh JJIMHBI OTPE3KOB, IOMAHBIX.

IlonnmMaTe HM  HMCHOJB30BaTh INPH  PeEIICHHHM 32724
3aBHCHMMOCTH MEXIY €IMHHULAMU METPUYECKON CHUCTEMBI MEp;
3HAKOMHTbCH C HEMETPUUYECKMMH CUCTEMaMU MEP; BbIPAXKATH

apoOb. YMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JIPOOeii;
B3aUMHO-O0paTHBIC IPOOH.
Pemenne TeKCTOBBIX 3ajad, cojepxkammx Apoou. OCHOBHBIC

JUIMHY B Pa3jUMYHBIX  €AUMHUIAX  M3MEpPEHUus  Mpu
HEOOXOIUMOCTH C OMOPOI HA CIIPABOYHYIO HH(POPMAIIHIO.
HccaenoBath  Gurypsl W KOHPUTYpaluu,  HCIOJIB3YS
1u(POBBIE PECYPCHI.

OO0bIKHOBEHHbIE HpoOb. IlpaBunpHbie W HenmpaBwibHbIe apodu. OcHoBHOE|MoaeanpoBath B rpaduueckod, NpeaMEeTHOH ¢opMme, ¢

npooun CBOCTBO Apodu. CpaBHEHHUE TPOOCH. MOMOIIbI0 KOMIIBIOTEpA TOHSATHUS U CBOWMCTBA, CBSI3aHHBIE C

(48 u) CrnosxeHue 1 BIYUTaHHE OOBIKHOBEHHBIX ApobOei. CMmelnanHas | 0ObIKHOBEHHOM IPOOBIO.

YuTaTh M 3aNUCHIBATH, CPABHUBATH OOBIKHOBCHHBIC JPOOH,
npeaIaratb U 00Cy:K1aTh COCOOBI YIIOPSA0YUBAHUS IPOOEH.
HN300pa:kaTh  OOBIKHOBEHHBIE  JOpoOM  TOYKaAMH  Ha




3a/1a4d Ha ApoOH.
[Tpumenenne OyKB IS 3aIMCH MaTEMATHICCKUX BBIPAKESHUHN U
MPEeJI0KEHUH.

KOOPJAMHATHOM  MPSMOI;  HMCIOJIb30BATH
PSAMYIO JUIsI CPABHEHUS IPOOEH.
®opMyJIHPOBaTh, 3aNMUCHIBATH ¢ MOMONIbI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpOOM C ONOpPOH Ha TPABHIIO;
HCMOJIB30BATH OCHOBHOE CBOMCTBO APOOU Ui *COKpaleHHUs
npoOeil W TNpuBEACHHWS JpOOM K HOBOMY 3HAMCHATEIIO B
MPOCTEHIINX cIydasx ™.

IpencraBiasaTh 10 00pa3lly CMEMIAaHHYIO JApoOb B BHIE
HENPaBWJIBHOM M  BBIAENATH I[ENyK YacTh 4HclIa U3
HETPaBUIBHOM Apo0u.

BoinoaHaTs apudmernyeckne aecTBUSI ¢ OOBIKHOBEHHBIMU
IpoOsSIMM B TIPOCTBIX CIydasx; TMPUMEHSATh CBOWCTBA
apuQMeTUIECKUX neicTBuit TUIS paroHanu3auu
BBIYMCIICHH.

BbINOJHATH NPUKHAKY M OUEHKY pe3ylibTaTa BBIYHUCIICHHI;
npeaiaratb u IPUMEHATH NPUEMBI IPOBEPKH BLIYUCIICHUN.
I[IpoBoauTh HCCiIeI0BaHUSI CBOICTB ApoOei, omupasch Ha
YUCJIOBBIE OKCIIEPUMEHTHI (B TOM YHCJIE€ C TOMOIIbIO
KOMITbIOTEPA).

Pacno3HaBaTh MCTHHHBIE U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,
NPUBOIUTH NPUMEPBI U KOHTPIPUMEPHI.

Pemars, nmpocreiiiine TEKCTOBBIE 3aJayd, COAEpKAIINE
IpoOHbIE JaHHbBIE, M 337a4d HA *HAXOXKICHHE YacTH IIeJIOTO U
1[EJIOTO 10 €r0 YacCTH; BbISBJATH UX CXOJACTBA M Pa3jnuus *.
MopaenupoBath XOJ pELICHUS 33Ja4d C IMOMOIIBIO PUCYHKA,
CXEMBI, TaOJIULIEL

I[IpuBoauThL, pa3déupatb, OLEHUBATH DPA3JIHUHBIC pPELICHUS,
3allUCU PEIICHU TEKCTOBBIX 3a7ad IpPU HEOOXOAMMOCTHU C
HAIPAaBIISAIONIEH TOMOIIBIO.

C nomMombi0 mefarora OUEHUBATH TOJIYYCHHBIM pe3yJbTar,
OCYLIECTBJSATHL  CAaMOKOHTPONb,  TPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIIOBHIO, HAXOUTh ONIHOKH.

3HAKOMMTBCS € UCTOPUEl pa3BUTHS apUPMETHKH.

KOOPAUHATHYIO




Harasanas
reomeTpus.
MHOroyroJIbHUKHU
(10 4.)

MHOroyrojapHUKH.
KBaJpar.

YUeThIpEXYroJIbHUK,  MPAMOYIOJIbHUK,

TpeyronpHuK.

[Inomanp U nepuMeTp NpsIMOYTOJIBHMKA U MHOTOYTOJIBHUKOB,
COCTABJICHHBIX W3 IPSAMOYTOJIBHUKOB, E€IUHULBI WU3MEPECHUS
wiomaay. Ilepumerp MHOroyroyibHUKa.

Pacno3naBarb, wu300paxkaTh C IOMOIIBIO  YEPTEKHBIX
UHCTPYMEHTOB W OT pYKH, MOJEIMPOBAaTh U3 OyMaru
MHOT'OYTOJIbHUKH.

I[IpuBoauTh NMpuMepbl 00BEKTOB PEATLHOTO MHUPA, UMEIOITNX
dopMy  MHOrOyroibHHMKa,  MNPSIMOYTOJbHHKA,  KBajpara,
TPEYroJIbHUKA, OLEHUBATDH UX JINHEHHBIE Pa3MEphL

BepruncasaTs: 1nepuMeTrp TPEYroJIbHUKA, MHPSMOYrOJIbHUKA,

MHOTOYT'OJIbHUKA; IUIOIIAJb IPSIMOYTOJIbHUKA, KBajpara (Ipu
HEOOXOIMMOCTH C ONOPOil Ha AIrOPUTM Y4eOHBIX JCHCTBUIA).
H3o00pakaTh OCTPOYTOJIbHBIE, IPSIMOYT OJIbHbIE U
TYIOYTOJIbHbBIE TPEYT OJIbHUKU.

CrpouTthb Ha KjeT4yaTol Oymare KBajapaT U MPSIMOYIOJBHUK C
3aJJaHHBIMM JUIMHAMH CTOPOH.

HccaenoBars cBOMCTBAa NPSIMOYTOJbHUKA, KBajgpaTa IYTEM
9KCHEPUMEHTa, HAOMIOJCHUS, HW3MEPEHUs, MOJCINPOBAHMUS,
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3HaBaTh UCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUA O
MHOTOYT'OJIbHUKAaX, IPUBOJAUTH MPUMePbI U KOHTPIIPUMEPHL.
HccaenoBaTh 3aBHCUMOCTD IUIOIIAN KBAJpaTa OT AJIUHBI €r0
CTOPOHBI.

Hcnoab30BaTh cBOMCTBA KBAaIPAaTHONW CETKH JUISl TOCTPOEHUS
¢uryp;  pa3douBaThb  TPSAMOYTOJILHMK  HA  KBaJparhl,
TPEYroJIbHUKH; COCTABJATH (UIYpHl U3 KBaJpatoB U
OpSMOYTOJIBHUKOB M HAaXOOUTh WX IUIOMAAb, pa3OuBaTh
¢Gurypel Ha NPSAMOYTOJIBHUKM M KBaJpaTbl M HAaXOAUThb HUX
IoImaab (Ipy HEOOXOJMMOCTH C HANPABIISAIONIEH TOMOIIBIO).
BbIpazkaTh BeIMYMHY IUIOLIAJM B PA3IMYHBIX EIUHHIIAX
U3MEpPEHUs] METPUYECKOM CHCTEMBl MeEp, MCIO0JIb30BaTh
3aBHCHMOCTH MEXIY METPUYECKHMMH €JUHHMLIAMHU H3MEpPEHUs
IUIOIAAX TPU HEOOXOAMMOCTH C OIOpPOH Ha CIPABOYHYIO
uHpopmaIuto.

3HaKOMHMTBCS C NpUMepaMH TIPUMEHeHHs IUIOLAAU U
nepuMeTpa B NMpakTHUECKUX cuTyauusx. Pemarts 3agaum u3
peanbHON JKU3HH, TPH HEOOXOTUMOCTH C ONIOPOH HA alITOPUTM




npaBuiia, 00CYyKAaTh pa3iuYHble CIOCOOBI PEIICHUS 3aay.

lecaTnaHbIE
npoou
(38 u)

Hecsituunas 3amuck apobeii. CpaBHEHHE JECATHIHBIX APOOCH.

JleiicTBHsI ¢ TeCATUIHBIMU Apo0siMu. OKpyTIeHUE TeCATUIHBIX
Ipooei.

Pemenne TekcTOBBIX 3amad, copepx)amux apoon. OCHOBHEIC
3a/1a4d Ha ApoOH.

IpeacTaBiasiTh ACCATHUHYIO ApOOb B BHJIE OOBIKHOBEHHOM,
YUTATh M 3alUChIBATh, CPABHUBATH JICCATUYHBIC JpOoOH,
npemaiaratb M 00CY:KIaTh CHOCOOBI  yNOPSIOYUBAHUS
JECATUYHBIX IpOoOei.

H3o06paxkaTs aecaTuyHble ApoOH TOUYKAMH HAa KOOPJIUHATHON
IPSIMOM.

BbISIBJSITH CXOACTBA U PA3JIUYMs TPABUI apUPMETUUECKUX
JNEHUCTBUM C HATypaJdbHBIMH YHCIAMH U JCCATUYHBIMU
IpoOsIMH, TTOCIIE COBMECTHOTO aHAIU3A.

BoInogHATh apudMeTHYecKue JEHCTBUS C  JIECATUIHBIMU
Ipo0siMH; BBINOJHATH MNPUKHIKY M OLEHKY pe3ylbrara
BBIYMCIICHH.

IIpumMeHsiTh cBoOlicTBa apuMETHUCCKUX JACHCTBUU s
paloOHATN3alMHA BIYUCICHUH.

[IpuMeHSTH NPABUIO OKPYIJIEHHS JECITHUHBIX IpoOeH, mpu
HEOOXOAMMOCTH C BU3yaJIbHOW OMIOPOH.

IIpoBoauTH MCC/IEI0BAHUSL CBOWCTB JIECATUYHBIX JpoOeH,
OMUpPasICh HA YHUCIOBBIE SKCIHEPUMEHTH (B TOM YHCIE C
MOMOIIbIO0 KOMIIBIOTEPA).

Pacno3HaBaThb MCTHHHBIE U JIOKHBIE BHICKA3bIBAaHUS O JIPOOSIX,

NPUBOAUTH NpPHUMEPbl U  KOHTPHOPHUMEPHl, CTPOMUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BHICKA3bIBAHUH.
Pemiatp mpocreiilyie TEKCTOBBIE 3aJayd, COJAEpKaIUe

IpoOHbBIC JaHHBIC, U Ha *HaXOXKJEHUE YaCTH IEJIOTO U IIeJIOTO
10 €r0 YacTH *; BHISIBJIATH UX CXOJCTBA M Pa3JINIMs.
MoaenupoBaTh XOJ PEUICHUS 33Ja4d C ITOMOINBIO PUCYHKA,
cXembl, Tabmuubl. Pa30oumpaThs pa3nudHble pelIeHUs, 3alUCcCh
peLIeHn TEKCTOBBIX 3a1a4.

OnepupoBarth JAPOOHBIMH YHCIIAMH B PEATbHBIX JKU3HEHHBIX
CUTYaIUsX.

C noMombI0 megarora OleHUBaTh MOJYYCHHBIH pe3ynbTar,
OCYLIEeCTBJSATHL  CAMOKOHTPOJb,  TPOBEpsii  OTBET  Ha




COOTBETCTBHUE YCIOBUIO, HAXOAUTH OIINOKH.
3HAKOMHUTBCS ¢ UCTOPHUEH pa3BUTHA apUDMETHKI

Harasanas
reoMeTpHus.
Tesa u purypni
B IIPOCTPAHCTBE
CRY

*Muororpanauku. M3o0pakeHne MHOTOrpaHHUKOB. Mopenu
MPOCTPAHCTBEHHBIX TEJI.

[IpssmoyronbHBI napamienenunen, kKyd. Pa3séprku kyba u
napajuleJenuneaa.
O0BEM KybOa, MPSIMOYTOJIBHOTO Mapajuiesenuneaa’™.

Pacno3HaBaTh Ha 4epTeikax, PUCYHKAX, B OKpYKaloleM
MHpe IPsIMOYTOJIbHBIN Napasienenurnei, Kyo, MHOTOrpaHHUKH,
ONHUCHIBATb, HCHOJb3Yl TEPMHHOJIOTHIO, OIEHUBATH
JUHEHHBIE pa3Mephbl.

IIpuBoANTH NpUMepPbI 0OBEKTOB PEATHHOTO MUPA, UMEIOMINX
dbopMy MHOrOTpaHHHKA, MPSIMOYTOJIBHOTO Mapaieienumesa,
KyOa.

H306paxkaTs ky0 Ha KIeT4aTOM Oymare.

HccaenoBarb cBOlicTBa KyOa, IIPSIMOYT'OJIBHOTO
napasuieJienumnea, MHOTOTPaHHUKOB, UCIONB3YS MOJAENU IMPHU
HEOOXOIMMOCTH C HAPABJISIFOIIEH ITOMOIIBIO.

Pacno3naBarp pa3BEépTkM Kyba U mapajienenurnesa.
MoaeaupoBath Ky0 U mapairieNenure] U3 OymMaru U mpodux
MaTepuaioB, o oopasily.

Haxoauth u3MepeHus, BBIYUCIATH IUIOMIAh TTOBEPXHOCTH,
00BEM Kyba, MPSMOYTOJIBHOTO MapaljiesienuIesia ¢ Onopor Ha
QITOPUTM YYEOHBIX JCHCTBHIA; HCCI€I0BATH 3aBHCHMOCTH
00BEma Ky0a oT JUIUHBI ero pedpa.

Ha6uonath M NPOBOAMTHL AHAJOTMU MEXIY MOHATUIMHU
IUIOIIAAU U 00bEMA, IEPUMETPA U TUIOIIAIU TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE W JIOXKHBIC BBICKA3bIBaHUSA O
MHOTOTpaHHUKAX, MPUBOJAUTH MPUMeEPbI U KOHTPIPUMEPHI.
Pemars 3a1a4u U3 peaabHON KUA3HU.

IloBTOpEHUE
M 00001IeHUEe
(10 4.)

[ToBTOpEHNE OCHOBHBIX MOHATHH M METOJOB Kypca 5 Kiacca,
0000111eHNE 3HAHUHA.

BuruucasarThb 3HAYCHUS BBIPAKECHU, COZIEpKAIIUX
HATypaJIbHbIE YHUCJIa, OOBIKHOBEHHBIE W JECATUYHBIC JIPOOH,
BBITIOJIHSITh TNPE0Opa3oBaHUsl UYUCEN NPU HEOOXOAUMOCTH C
HaIpaBJISOIIEH TOMOILBIO.

BbiOupaTrs, cmoco® cpaBHEHUsT ~— YMCEJl,  BBIYHMCICHUH,
NPUMEHATh CBOMCTBA apU(METUUECKUX JICUCTBHH A
palMoHATN3alMHA BIYUCICHUH.




OcyuiecTBISITh CAMOKOHTPOJIb BBINOJIHSAEMbBIX JEHCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHHUI.

Pemars mnpocreiiiuMe 3agauMm U3 peAbHOM  KU3HH,
NPUMEHATh MATEeMATHYECKHE 3HAHMSA U1 PEIICHUS 3a7a4 U3
JIPYTUX Y4eOHBIX MIPEIMETOB.

Pemats mpocrteiilime 3axauM  pasHbBIMH  cnocodamm,
CPAaBHUBATH  CHOCOOBI  pEIICHHUS  3a/Jaud, BbIOMPATh
PalUoOHAJIBHBIN C1I0CO0.




6 xaacc (e menee 170 u)

Ha3panmue
pasnaesa (TemMbl)
Kypca (4ucjio
4acoB)

OcHOBHOe co/iep:KaHue

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00Yy4YAKIIHNXCH

HarypaabHbie
yucia
(30 9)

Apudmerndeckue JEUCTBUS c MHOT03HAYHBIMU
HaTypaJbHBIMU YHUCJIaMH. YucnoBeie BBIPpAXXCHUSA, TOPAOOK
JICHCTBUH, UCTIONIB30BaHUE CKOOOK. OKpYIJIEHUE HATYPaIbHBIX
YHCElL.

JlenuTenu ¥ KpaTHbIC YHCIIa; ¥HAHOOIBIINKA OOIINN IEITUTEIb
Y HaMEHbIIIee 00IIee KpaTHoOe *,

Paznoxkenne umucina Ha MNPOCTble MHOXUTENW. JlenumocTb
CYMMBI U Npou3BezieHus. [leieHne ¢ ocTaTKoM.
Penienune TekcTOBBIX 3a1au.

BbinoyHATL apu@MeTHYECKHe JCHCTBHS C MHOTO3HAYHBIMU
HaTypaJIbHBIMM 4YHCJIaMHM, HaXOAUTh 3HAYEHHS] YHCIIOBBIX
BBIpa)KEHUI CO CKOOKaMHU U 6e3 CKOOOK; BBIMMCJIATH 3HAYECHHSA
BBIPaXECHUI, COIEPIKALLUX CTEIIEHHU.

BbINOJHATL NPUKUAKY M OLEHKY 3HAUEHUN YMCIOBBIX
BbIpA)KCHUH, IPUMEHATH NPUEMBbI IPOBEPKH PE3yJIbTaTa.
Hcnonp30BaTh Ipu  BBIYUCICHUAX MEPEMECTHTEIbHOE U
coyeraTejbHOEe CBONMCTBAa CJOKEHMA M  YMHOKEHHS,
*pacnpeneJuTeJ]bHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIbHO
CJI02KeHHUs *, CBOMCTBA apu(MeTHYeCKHUX el CTBHIA.
HccnenoBarb  4uCIIOBBIE  3aKOHOMEPHOCTH,  IIPOBOJMTH
YHCJIOBBIE IKCIIEPUMEHTBI.

®opMyJIHpPOBaTh  ONpedeJeHUusl JACIUTENss W KpaTHOro,
HanOoJbIIero OOIIero JeNuTeNlss W HAUMEHBLIEro OOIIero
KpaTHOTO, IIPOCTOTO M COCTABHOI'O YHCEIN; HCIIOJb30BaTh 3TU
MOHATHS TP PEIICHUH 33124 (TIpU HEOOXOTUMOCTH C OTIOPOH Ha
QJITOPUTM IPaBUIIA).

I[puMeHATH AJrOPUTMBbI BBIYHCICHHUS HAHOOJBIIEro OOIIEeTo
JIenuTeNss W HaMMEHBIIEro OOLIero KpaTHOrO JABYX YHCel,
QITOPUTM PA3JIOKEHUS YKCIIa HA IPOCTHIE MHOKHUTEIH.
HccnenoBarb CBOMCTBA JCIMMOCTH CyMMbl M IIPOU3BENCHHUS
YHCell ¢ OIIOPOM Ha BOIIPOCHBIM IUIAH.

IIpuBoauTh mnpHMepBI 4YMCEN C 3aJaHHBIMM CBOWCTBAMHU,
pacno3HaBaTh BepHble M HeBepPHbIe YTBEPXKJIEHUS O
CBOMCTBAX 4MCEJ, ONPOBEPraTb HEBEPHbIC YTBEPXKICHUSA C




IIOMOUIbIO0 KOHTPIIPUMEPOB.
KoncrpyupoBare  MaTeMaTH4eCKHe  NpPeIJIOKEHUSA  C
HOMOILBIO CBSI30K «U», «UJIU», KECIH. .., TO...» 110 00pa3Ly.
PemiaTe TEKCTOBBIE 3a/1a4y, BKIFOYAKOLIUE TOHATUS IEIUMOCTH,
apu(MeTHYECKUM CII0COO0M, HCIOJIB30BaTh Mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILJIAH.
MopenaupoBarb XOJ pEIICHHs 3aJa4d C MOMOIIBI0 PHUCYHKA,
CXEMBI, TaOJIUIIBL.

[IpuBoauTh, pa3zdbupaTh, OLEHUBATH Pa3JUYHbIE pelIeHHUs,
3allUCH  PeLIeHU TEKCTOBBIX 3aJa4 C HaNpaBIBIIOUICH
IIOMOUIBIO.

Kputnuecku oneHuBaTh NMOJYyYEHHBIH pe3yJbTaT, HAXOAUTH
OIMOKH, OCYHIECTBJATh CAMOKOHTPOJIb, NPOBEPsAsi OTBET
Ha COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimble HA
IJIOCKOCTH
(7 9)

*[lepnennukynspuele npsimeie. [lapamnensHbie npsmbie *.

Paccrosnue MCXKAY ABYMs TOYKaMH, OT TOYKH 1O HpHMOﬁ,

JUIMHA IYyTU HAa KBAIPATHOM CETKE.
*[IpuMephl MPSMBIX B IPOCTPAHCTBE *,

PacnozHaBaTh Ha uepTekKax, PUCYHKAaxX Cllydad B3alMHOIO
PacIoI0KEHUS IBYX MPSMBIX.

HN3o0paxkar, ¢ MNOMOMBI0 YepPTEKHBIX HMHCTPYMEHTOB
KjIeryaroil Oymare JBe Iepecekarolecs MpsMble, JBeE
HapaJuIebHbIE IPSMBIE, CTPOUTH IPIMYIO, IEPIEHANKYIIPHYIO
JTAHHOM.

IIpuBoauTs NpUMepbI apaJuIEIbHOCTH u
NEPIEHIUKYJIIPHOCTH IPSIMBIX B IIPOCTPAHCTBE.

PacnosHaBaTh B MHOIOYTOJbHUKAaX NEPHEHAMKYJSPHBIE H
napajulejbHple  cTOpoHbl. M300paskaTh MHOTIOYTOJIBHHKH C
napaiebHbIMU, MIEPIICHINKYIISIPHBIMUA CTOPOHAMH 110 00pas3iLy.
Haxoputp paccrosiHue Mexay IByMs TOYKaMH, OT TOYKH N0
IpsAMOM, JUIMHY IIyTM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCTIONB3YS LIU(PPOBBIE PECYPCHI.

Apoou
(32 v)

OObIKHOBEHHass ~ JpoOb, OCHOBHOE€  CBOWCTBO  Jpo0H,

cokpaieHue npooeii. CpaBHEHHE U YIOPSI0YHMBaHUE APOOCH.
Jecsatuunblie IpoOu 1 METpUYECKasi CUCTEMa Mep.

ApudmeTrnueckue  ASMCTBUST C  OOBIKHOBEHHBIMU

u

CpaBHMBATh U YNOPSIA0YMBATH JpOOH, BHIOHPATH CHOCOD
CpaBHECHHSI IPOOCH.

IpencTaBiasith JCCATUYHBIC JAPOOM B BHJIE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIC B BHJIC JICCATUYHBIX, UCMOJIB30BATH




JECATUYHBIMH JIPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIICHHMH. *Macmrab™*,
MIPOTIOPITHSI.

[TonsiTue mporeHTa. BrrauciieHne mpomeHTa OT BEIWMYUHBI U
BEJIMYMHBI 110 €€ TIPOIICHTY.

Pemienune TekCTOBBIX 337a4, COAEPIKANIMX IPOOH U TPOLICHTHI.
[IpakTuueckast pabora «OTHOLIEHUE AJTUHBI OKPYXHOCTH K €€
JUAMETPY».

IKBHBAJIEHTHbIE TMpPeICTABJEHUs] IPOOHBIX 4YHCENl MpH HX
CPaBHEHMM, NPU BBIUHUCICHUSAX (IpU HEOOXOIUMOCTH C
HAIPABIISAIONIEH TOMOIIIBIO).

Hcnoab30BaTh JeCATHYHBIE JpoOM TIpU IpeoOpa3oBaHUU
BEJIMYMH B METPUYECKOI CUCTEME MED.

BbInoaHATL apudMeTnyecKue JelcTBUA ¢ OOBIKHOBEHHBIMH
U IECATUYHBIMU JPOOSIMH.

Bu1uucasaThb 3HAYCHUS BBIPAXKEHU, COZIepKAIIUX
OOBIKHOBEHHBIE W JIECATHUYHbIE  JApoOU,  BBHINOJHATH
npeoOpa3zoBanusi Jipo0Oel, BHIOMPATH CNMOCO0, NPHUMEHSATH
cBoiicTBa apu(pMETHUECKUX NEHCTBUI A1 paluoHaIU3alUN
BBIYMCIICHH.

CocTaBJsSITh OTHOLICHUS U MPONOPLHH, HAXOAUTH OTHOILECHUE
BEJIMYMH, JEJIUTh BEJIMUMHY B JJAHHOM OTHOIIIEHHUH.

HaxoauTh 3KCIEPUMEHTAJBHBIM IYTEM OTHOILECHUE JIJTUHBI
OKpy)KHOCTH K €€ auamerpy (mpu HEOOXOIUMOCTH C
HAIPAaBIISIONIEH TOMOIIBIO).

Haxonuthe MacmTal 1utaHa, KapThl U BBIYUCIATH PACCTOSHUS,
UCIOJIB3YS MacIITad ¢ OMOPOii Ha AITOPUTM YU4E€OHBIX ACHCTBUIA.
OOBSICHATH, YTO TaKOE MPOLEHT, YINOTPEOIATH 000POTHI pPEeUH
CO CIIOBOM «IPOLEHT». BbIpaskaTb MPOLEHTH B ApoOIX U
IpoOu B MPOLIEHTAX, OTHOIICHUE JIBYX BEJIIMYHMH B MPOIICHTAX.
BbrumcasiTh NPOLIEHT OT YKUCIIA U YKCIO IO €r0 IPOLEHTY.
OxpyrasaTe JpoOM W TPOLEHTHI, HAXOAUTH MPUOIMKEHUS
YyHucell MpPU HEOOXOIMMOCTH C HCHOJIB30BaHHWEM BH3YyaJbHOM
OTIOPBI.

Pemate 3agaum Ha YacTH, MPOLIEHTHI, NPONOPLHUH, HA
HaxoXJ1eHue ApoOu (IpOLEHTa) OT BETUYHUHBI U BETUYUHBI 110 €€
npobu (MpOLEeHTY), ApoOu (MpOIEHTa), KOTOPHIH COCTaBIISIET
onlHa BenuuMHa oT Jjpyroi. IlpuBoamTh, pa3dupars,
OLCHUBATDH PA3JIMYHBIC PEIICHMS, 3aMCH PEIICHUH TEKCTOBBIX
3a[a4 Py HEOOXOIMMOCTH C HAIPABIISIONMIEH TOMOIIBIO.
HU3Baekarp uwHPpopMamMK0 W3 TAOOUI] W JHarpamm,
UHTEPIPETUPOBATH TaOJINYHBIC JaHHBbIE, OIpEeIATh




HauOOJIbIIIEE U HANMEHBIIIEE U3 MMpCACTAaBJICHHBIX JaAHHBIX.

Harasgnas
reoMeTpus.
Cummerpust
(6 9)

*QOceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoenne cuMMETpUYHBIX PUTYD.
CumMeTpHs B MPOCTPAHCTBE™.

Pacno3naBaTh Ha uepTekax U M300paKEHUAX, H300pakKaTh OT
PYKH, CTPOUTH C TIOMOIIBI0 MHCTPYMEHTOB (hHUTYpYy (OTpPE3OK,
JOMaHyl0, TPEYrOJIbHUK, IPSAMOYTOJbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JAHHOM OTHOCUTEIBHO NPSIMOM, TOYKH C
HaMpaBJISIONIEH TOMOLIBIO.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaIOILIEM MUPE.
MogeaupoBare u3 Oymaru [Be (GUIYypbl, CHUMMETPUYHBIC
OTHOCUTENILHO INPSIMOM; KOHCTPYHMPOBATh TI'€OMETPUUYECKUE
KOH(Urypaluu, UCIOoIb3ysl CBOUCTBO CUMMETPHH, B TOM YHCIIE
C TOMOUIbIO HHU(POBBIX PECYPCOB C OMOPOH Ha alrOpuTM
yueOHBIX JIeUCTBUH.

Boipaxenust
¢ OykBamu
(64)

HpI/IMeHeHI/Ie 6YKB JJIA 3allTMCH MaTCMAaTHYCCKHX BLIpa)KeHI/Iﬁ n
n YHCJIOBBIC

npeuiokeHnid.  *ByKkBeHHBIE — BBIPAKCHHS
[IOACTAHOBKU™.

bykBennble paBEHCTBa, HAaxO0JICHUE
KOMIIOHEHTa. DOpMYIIBI.

HCHU3BCCTHOI'O

Hcnonb3oBath OYKBBI 175 0003HAYEHUS YHCEN, MPHU 3alHCH
MaTEeMATHYECKUX  YTBEPKACHHMA, COCTABJISITH  OYKBCHHBIC
BBIPAKEHMS 110 YCIOBHIO 33]1a4U.

HccaenoBarb  HECIOXKHBIE  YHUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISl UX 3aIHCH.

BbIuuciasaTh 4MCcIOBOE 3HAUYCHUE OYKBEHHOTO BBIPAKEHUS MPHU
3a/laHHBIX 3HAYCHHUSIX OYKB C OMOpPOM Ha AJIrOPUTM Y4EeOHBIX
JICUCTBUML.

3anuceiBaTh ¢popmy.nr: nepuMmerpa u V() 116010
MPSMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPY>KHOCTH, IUIOLIAIN
KpYra; BHINOJIHSATH BHIYHCJIEHHUS 110 3TUM (HOpMyIIaM.
CocTaBiasTh (PopMyJibl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSHHE; 1I€HA, KOJUYECTBO,
CTOMMOCTH; TPOHM3BOJUTEIHHOCTb, BpeMsi, O0BEM pPaOOTEHI;
BBITNOJIHATH BBIYUCIIEHUS 110 3TUM (opMysiaMm.

HaxoauTh  HEW3BECTHBI  KOMIIOHCHT  apH(QMETHYECKOTO
IEUCTBUAL.

Harnsanas
reoMeTpus.

YeThIpEXYyroybHUK, IIPUMEPBI YETBIPEXYTOJIbHUKOB.

HpHMOYI‘OJ'IBHI/IK, KBaJpar: CBOIMCTBa

CTOPOH,

YIJIOB,

HN300paxkaT, Ha HEIMHOBAHHOW M KieT4aroll Oymare c
UCIIO0JIb30BaHUEM YepPTEKHBIX MHCTPYMEHTOB




Durypsi
HA IJIOCKOCTH
(14 9)

IUaroHaJIEN.
N3mepenue yrioB. Bubl TpeyroibHUKOB.

[Tepumerp MHOroyrompHuka. [lnomans ¢urypsl. ®opmynsl
nepuMeTpa M IUIOIAAM TpsSMOyroipHUKA. [lpubmmkénHOoe
U3MEpEHNUE II0MAAN UTYD.

*[Ipaktuueckast padora «Ilnomane kpyray» *.

YeThIPEXYTOJIbHUKU c 3aJaHHBIMU CBOWCTBaMHM: c
napajieNbHbIMU, MEPIEHANKYISPHBIMU, PaBHBIMA CTOPOHAMH,
OpSAMBIMU  YIJIAaMH U JIp., PaBHOOEAPEHHBIN TpPEyroJbHUK.
IIpennarars u 00cyK1aTh CNIOCOOBI, ATTOPUTMBbI [IOCTPOSHUS.
HccaenoBarb,  HCIONB3Ys ~ SKCIEPUMEHT,  HaOJIOJCHMUE,
MOJIEJIMPOBAaHUE, CBOMCTBA  IPSAMOYIOJbHUKA,  KBaJpara,
pa30uBaTh Ha TPEYTOJBHUKH C OIOPOIl HAa BOIIPOCHBIM IJIAH.
O0ocHOBBIBATb, ONPOBEPraTb C IMOMOUIbI0 KOHTPIPUMEPOB
YTBEPXKJICHHUSI O TNPSMOYTOJIbHUKE, KBaJpare, Pacno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUSI.

H3mepATh U CTPOUTH C MOMOIIBIO TPAHCIIOPTUPA YIJIBL, B TOM
YHClIe B MHOTOYT'OJIbHUKE, CPABHMBATDH YIJIbI; PACIO3HABATH
OCTpBbI€, MIPSIMbIE, TYTIbIE, pa3BEPHYTHIE YIJIbI.

Pacno3naBars, n3o00paxarth OCTPOYTOJIbHBIM,
PSIMOYTOJIbHBIN, TYHOYTOJIbHBIH, paBHOOEAPEHHBIIA,
PaBHOCTOPOHHHUM  TPEYroJIbHUKKA (IPU  HEOOXOTUMOCTH C
UCIIO0JIb30BAaHUEM BU3YaJIbHOM OMOPBI).

Bb1yucianaTs epuMeTp MHOT'OYTI'OJIbHUKA, IUIOIIAb
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIE
(GUrypel, HMCIONB30BaTh METPHUECKUE CIUHHIBI H3MEPEHHS
JUIMHBI ¥ IJIOLIA/IU C OTIOPOIl Ha aJITOPUTM Y4eOHBIX EHCTBUH.
Hcnonb3oBath NpudIM:KEHHOE M3MepeHHe JUIMH U IJI0LaAeH
Ha Kier4yaroil Oymare, NpuOIMKEHHOE H3MEpEHHUE JUIMHBI
OKPY’KHOCTH, IIJIOLIAU KpyTa.

ITonokuTEABLHBIE H
OTpHUIIATEIbHbIE
qucaa

(40 )

]_[eJ'IBIe qucjia. *MOI[y.]'IB qucia, IreoMCTpHUUICCKas
HHTEpIIpeTallvad MOOAYJIA. Yucnosbie IMIPOMCIKYTKHN *,

IlonoxuTenpHBIE H OTpULATCIIBHBIC  YHCJIA. CpaBHeHI/Ie
IMOJIOKHUTCIIbHBIX W OTPULATCIIbHBIX YHCCII. ApI/I(bMeTI/IquKI/IC
I[GﬁCTBHH C IMMOJIOKHUTCIIbHBIMHA U OTPHULATCIbHBIMHA YU CIIAMH.
Pemenue TeKCTOBBIX 3aJa4.

I[IpuBoANTL NPHUMEPHI HCIOJIB30BaHUS B PEATbHON IKU3HU
MOJIOKHUTEIBHBIX U OTPULIATECIBHBIX YHCEI.

H300pakaTh 11e/IbIc YUCIIA, MTOJIOXKUTEIBHBIC U OTPHUIIATEIbHBIC
yucila TOYKAMH Ha YHCIOBOW MPSAMOH, WCHOJIb30BaTh
YHUCIIOBYIO TIPSIMYIO JJISI CPABHCHHSI YUCEIL.

I[IpuMeHsiTh TNpaBWJIA CPABHCHUS, YNOPSIAOYHMBATHL IICIIbIC
9uclia; *HaX0AuTh MOTYJb Yrcia ™,

@ opMyIHPOBATH MPABWJIA BBIYUCICHHS C MTOJIOKUTESILHBIMU U
OTPUIATCIILHBIMA YHCIIAaMH, HAXOAUTHh 3HAYEHHS YHCIIOBBIX




BBIPAKCHU, coAepKaIInX JIeHCTBHA
C TMOJIOKUTEIbHBIMH W OTPULIATEIIBHBIMU YHCJIAMHU  [pHU
HEOOXOAMMOCTH C OIIOPOM Ha AJITOPUTM IPABHJIA.

IIpuMeHATH CBOWMCTBA CIOXKEHUS W YMHOXEHHUS A
peoOpa3oBaHus CyMM U MTPOU3BEACHUN.

IIpeacrasienue
JAHHBIX
(6)

[IpsmoyronpHass cucTeMa  KOOpPAMHAT Ha  IJIOCKOCTH.
KoopaunaTs! TOUKM Ha MJIOCKOCTH, abcLircca U OpAMHATA.

CronGuaTble ¥ KPYroBbl€ JUArpaMMBbl.

[IpakTuueckas padora «IlocTpoeHue quarpamMm.

Pemenne  TEeKCTOBBIX  3ajay,  COACpXkKAIUMX  JAHHBIE,
IpeJICTaBICHHbIE B TA0IMIIAX U HA JUarpammax.

OO0BbSAICHAT, M MJIIOCTPUPOBATH NMOHSATHE IPSIMOYTOJIbHON
CUCTEMBl ~ KOOpPAMHAT  HAa  IUIOCKOCTH,  HCIIOJb30BATh
TEPMHUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM INIOCKOCTU TOYKH U
¢Gurypel o 3agaHHBIM KOOpAWHATaM, HAXOAUTb KOOPIUHATHI
TOYEK.

Yurarts CTOJI0UYaThIE u KpYyroBbl€ Jarpammbl;
HHTEPNPETHPOBATH JTAaHHBIE; CTPONTDH cTojbuaThie
JarpamMmbl.

Hcnoab3oBath HHpOpMANNIO, NIPEACTABICHHYI0 B TabmuIax,
Ha JIuarpaMmax JUisi PelIeHUs] TEKCTOBBIX 3a/lad U 3a1ad u3
peaJbHOM JKU3HU.

Harasanas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 9)

*[IpsAMOYTOJIBHBINA MapayIeenunes, Kyo, npu3Ma, mupamMusa,
KOHyC, [miuuHap, 1map u  chepa.  HM3o0paxenwue
POCTPAHCTBEHHBIX buryp. ITpumepst pa3BEéPTOK
MHOTI'OI'paHHUKOB, HWIXMHAPA U KOHYCA.

[IpakTrueckast pabora «Co3znanue Moienei
NPOCTPAHCTBEHHBIX (DUTYDY.

[lonartne o0béMa; eauHUIBI H3MEepeHHS o00BEMa. OO0BEM
IPsIMOYTOJIBHOTO Tapasieienurnena, Kyoa, popmyisl 0obéma *.

Pacno3HaBarh Ha  uepTekax, pHUCYHKax, ONHCHIBATh
NUpaMUy, IPU3MY, UIMIUHAP, KOHYC, 11ap, H300pakaTh UX OT
PYKH, MOAEJIHPOBATH U3 OyMaru, MiIacTHIIMHA, IIPOBOJIOKHU U JIp.
¢ Hanpasistoueil nomonibio. IlpuBoguTs NpuMepbl 00BEKTOB
OKPY>KaIOIIero MUpa, UMEIOIUX (OPMbI HA3BAHHBIX TE.
Hcnonb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, pedpo, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKA.

N3yuaTh, uCnonb3ys SKCIIEPUMEHT, HAOIIOJIEHHE, M3MEPEHHE,
MOJICJIMPOBAaHUE, B TOM YHCIIE KOMIBIOTEPHOE, U OMHUCHIBATH
CBOIICTBA HA3BaHHBIX TEJl, BHIABJIATH CXOACTBAa W Pa3IN4Ms:
MEXy TUPaAMHUA0N U IPU3MON; MEXy UUIMHIPOM, KOHYCOM U
LIAPOM.

Pacno3naBath pa3BEéPTKU mNapajuienenunena, Kyda, MpHU3MBL,
NUPaMUJIbl, KOHYCA, [IWINH/PA; KOHCTPYMPOBATh JaHHbIC Tela
U3 pa3BEPTOK, CO3/aBaTh MX MOJEIHW C HaMpaBIsAIOIIEH
HOMOUIBIO.




Co3naBaTh MoOJeJU TPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OLIOPOM Ha aJrOpUTM y4eOHBIX
IEUCTBUI.

HN3mepsaTs HAa MoeNsiX: UIMHBI pEOEpP MHOTOTPAHHUKOB,
JTUaMeTp Iapa.

Borunciasate mno  ¢opmyaam: 00bEM  TPSIMOYTOJBLHOTO
napajuiefienunena, Ky0a; HCIOJIb30BaTh €IMHUIBI HW3MEpPEHUs
00b€Ma; BBIYUCIATH OOBEMBI TEJ, COCTABJICHHBIX H3 KyOOB,
napasuieJIenue/oB; pemaTh 3a4a4u C peajbHbIMU JaHHBIMU C
OIOPOH Ha CIPABOYHYIO WH(POPMAITHIO.

IToBTOpEHHE,
0000mIeHME,
CHUCTeMAaTHU3 AU
(20 v)

HOBTOpeHI/Ie OCHOBHBIX TOHATHH H MCTOHAOB KYpPCOB 5u6
KJIaCCOB, O606H.[€HI/I€ H CUCTCMaTHu3alusa 3HAHWH.

BoruucasarTe 3HAUYCHUS BBIPAKEHHUI, coJiepKaInx
HaTypajbHbIE, LEJIble, MOJOXHUTEIbHbBIE M OTPULATEIbHBIC
Yrciaa, OOBIKHOBEHHBIE W JIECATHYHBIC JPOOW, BBINOIHATH
npeoOpa3oBaHus 4YKCEN U BBIPAKEHUU NMPU HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

BuiOupars  cmoco®  cpaBHEHUsSI  4HCEJ,  BBIYMCIICHUH,
NpUMEeHATh CBOHCTBA apU(PMETUYECKUX JEHCTBHUA /IS
panMoOHAIN3alUN BEIYMCIICHUM.

Pemars mpocreiiluMe 3agauyd U3 peajbHOM  KW3HHU,
NPUMEHATh MaTeMaTHYeCKUe 3HAHUS Ul PEIICHUs 3a/1ay U3
JIPYTUX MPEIMETOB.

Pemats npocreiiiume 3a1a4u pasHbIMHU CIIOCOOAMU.
OcyuiecTBIsITH CAMOKOHTPOJIb BBINOJIHAEMBIX JECHCTBUA H
CaMOIIPOBEPKY pe3ysibTaTa BhIUUCICHUN.




TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (I1IO T'OJAM OBYYEHUS)
7 kaace (136 u)

HaszBanmue

pasaesa (TemMbl)
Kypca (4ucj10

OcHoBHOE coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqamnmxca

4acoB)
Yucaan [TonsITHE PaOHATBHOTO YHCIIA. CucreMaTH3upoOBATH H odoramarb 3HAHUSA 00
BLIYHCJICHUS. ApudmMeTnveckre JEHCTBUS C pPAIMOHATBHBIMU YHCIAMU. | OOBIKHOBEHHBIX M JECSITHYHBIX APOOSX.
PanuonajbHbIe CpaBHeHue, ynopsSA0YMBaHUE PAIIMOHATILHBIX YHCE. CpaBHHMBATH M YNOPAJ0YUBATH APOOH, TpeoOPa30BbIBAs MPHU
qJHcIa Cremnens ¢ HATYpaJIbHBIM ITOKa3aTEIEM. HEOOXOJUMOCTH  JICCATHYHBIC JpoOM B  OOBIKHOBEHHBIC,
(26 4) Pertenne oCHOBHBIX 337a4 Ha JAPOOH, MPOLEHTHI M3 PEAIbHON | OOBIKHOBCHHBIC B JICCITUYHBIC, B YACTHOCTH B OECKOHECUHYIO

MPaKTUKH.
[Ipu3Haku  ACIMMOCTH,  Pa3JI0KEHUS
HATypaJbHbIX YHCE.
Peanbubie 3aBHCHUMOCTH. [Ipsmas
MPONOPIUOHAIBHOCTH.

MHOXHUTCIN

JECATHIHYIO JIPOOB.

IIpumensiTb  pa3HooOOpa3Hble  CHOCOOBI W NPHEMBI
BbIYMCJIEHUS 3HAYEeHU APOOHBIX BbIPAMKEHUIl, ColepKaIINX
OOBIKHOBEHHBIE M  JECATHYHBIE JpOoOW: 3aMEHATh INpHU
HEOOXOIMMOCTH  JIECATHYHYIO  JIpOOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, IPUBOIUTH BRIPAXKEHUE K (opMme,
HauOosnee yAOoOHOM s  BBIYMCIEHUH, MPeoOpa3OBHIBATh
IpOOHBIE BBIPQKEHHUS HA YMHOXCHHE W JEJICHUE JECSITUYHBIX
npoOeit K IeHCTBUAM C LENBIMH YHCIaMU (TP HEOOXOAUMOCTH
C HaTPABJISIOIICH TOMOIIBIO).

I[IpuBoANTHL YHUCI0BbIe M OyKBeHHbIe NMPHUMEPbI CTEICHU C
HaTypalbHBIM TOKa3aTelieM, OOBSCHSAS 3HAYCHUS OCHOBAHUS
CTETICHU W TOKa3aTessl CTETEHU, HAXOJUTh 3HAUCHHs CTEIeHEH

Buza a'’ (a — moboe palUoOHAILHOE YUCIIO, 71 — HATYPaTbHOE
YHCII0) C OTIOPOIi Ha CIIPAaBOYHYIO HH(POPMALIUIO.
[Tonumarp cMblica 3anMcu OOJBIIMX YHCEJ € MOMOUIHIO




JeCATHYHBIX Apodei u creneHel yucsaa 10, npuMeHsITh UX B

peajJbHbIX CUTYalUsIX.

I[IpuMeHSITH MPU3HAKY IETUMOCTH, PA3IOKECHHUS HA MHOXKHUTEIN
HATypaJbHBIX YHCET.

PemiaTtr mpocreiiliMe 3aJauM  Ha  YacTH, IPOLIEHTHI,
MPOTOPIIMH, Ha HAXOXKJIECHUE IpOoOH (IIPOIECHTA) OT BEIIMYUHBI U
BeIMYMHBI 10 € 1pobu (mpoueHTy), Ipobu (ImpoleHTa),
KOTOPBIM COCTaBJISIET OJHA BEJIWYMHA OT apyroi. IlpuBoaurs,
pa30upaTh, OLEHNBATH PA3IMYHbIC PEIICHUS, 3aHCH PEIICHUN
TEKCTOBBIX 3a]1a4.

PacnozHaBaTh M OOBSACHATH, ONUPASCh HA ONpeAeNCHUusl,
OpsIMO TPONOPLIUOHAIBHBIE W OOpaTHO MPONMOPLUHUOHATIBHBIC
3aBUCHUMOCTH MEXYy BEIHMUYMHAMU; HPUBOAUTH MPUMeEPBI dTUX
3aBUCHUMOCTEH W3 pEabHOTO MHpa, W3 JPYTUX Y4eOHBIX
PEIMETOB.

Pemate mpocTeiiiirie NpakKTHKO-OPMEHTHPOBAHHbIE 3a1a4H

Ha  Apo0W, TPOUEHTbl, MNPAMYW H  O00paTHYIO

NMPONOPUHOHAIBLHOCTH, IPONOPLMH.

AareOpanyeckue
BbIPAsKEHU S
(39 9)

bykBennele  BolpakeHus.  [lepemennble.  JlomycTumble
3HAYEHHs epeMeHHbBIX. DOPMYIIBI.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHHN, PACKPBITHE CKOOOK
Y TIPUBEICHUE MTOJJOOHBIX CIIaracMbIX.

CBoiicTBa CTETIEHU C HATYPAIHHBIM ITOKA3aTEIIEM.
MHoro4seHsl. Crnoxenue, BBIUUTAHUE, YMHOXXEHHUE
MHOTOWIEHOB.  DOpMyJBl  COKpAamIEHHOTO  YMHOKEHHUSL.
Pa3no)xeHre MHOTOYIEHOB HA MHOXKUTEJIH.

OBaaners Ha 0azoBOM YPOBHeE anredpanvecKomn
TEPMHUHOJIOTHEH U CHMBOJHKOW, NMPUMEHATH €€ B Mpoliecce
OCBOEHUS y4eOHOro MaTepuaa.

Haxoguth 3HayeHHs] OYKBEHHBIX BBIPRKECHHMH TMPHU 3aJaHHBIX
3HAUEHUSAX OYKB; BHITIOJIHATH BBIYUCIICHUS IO (popMymam.
BbInoJgHATH IpeoOpa30BaHUs EOT0 BBIPAKEHHS] B MHOTOWICH
MIPUBEICHUEM TI0JIOOHBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.
BbINOJHATL yMHOXKEHUE OJHOWIEHA HAa MHOTOYIEH U
MHOTOWIEHa Ha MHOTOYICH, NPUMEHATH (OpMyJbl KBajpaTa
CyMMBl M KBaJpaTa pa3HOCTH C OMNOPOW Ha CIPABOYHYIO
UH(POPMALIHUIO.

OcymecTBaSTh Pa3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIU
Hy’I‘eM BBIHCCCHMHA 3a CKO6KI/I 06HI€FO MHOXUTCJIA, IPUMCHCHUA
dbopMynbl  pa3HOCTH  KBaJapaToB, (OpMYyT COKpaIIEHHOTO
YMHOXKEHUSI C OTIOPOI Ha CIIPaBOYHYIO WH(POPMALIHUIO.




IIpumensite npeoOpa3oBaHUME MHOIOWIEHOB JJISl  PELICHHS
pa3IUYHBIX 3ajad U3 MaTeMaTUK{, CMEXHBIX IPEIMETOB, W3
peaabHOM MPaKTHKU.

3HAKOMMTBCS € MCTOPHEI Pa3BUTHSI MATEMATUKU.

YpaBHeHust
1 HEPpaBeHCTBA
(28 u)

VYpaBHeHue, npaBuia npeoOpa3oBaHus ypaBHEHMS,
PaBHOCHJIBHOCTb YPaBHEHUH.

JInHeliHOe ypaBHEHME C OJHOU IIEPEMEHHON

NIEpPEMEHHOM, pelleHue JIMHEeHbIX ypaBHeHu. Pemenne 3anau
C IOMOIBIO YPaBHEHHUIA.

*JIuHeliHOE ypaBHEHHE C IByMsI IEPEMEHHBIMU U €ro Ipaduk *.
Cucrema 1ByX JUHEHHBIX YpPaBHEHUH C IByMS IEPEMEHHBIMH.
Pemenune cucreM ypaBHEHHH C€IOCOOOM MOJCTAaHOBKU H
CII0COOOM CIIOKCHHSI.

Pemiate MHElHOE ypaBHEHHME C OJHOM NE€PEMEHHOM,
NpPUMeHsAs NPaBWJA IepexoJa OT HMCXOJHOIO YpaBHEHUS K
paBHOCWIBHOMY eMy Oosnee mnpocroro Buia. IlpoBepsiTh,
ABJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUS.

IMopOupary nmpuMepsl Map 4uCEN, SBISIIOIIMXCS PELICHUEM
JMHEWHOI0 YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

CTpouTh B KOOPAMHATHOH IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHMsI C JBYMs IEpEeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTIOJIb30BAaHUEM CMBICIIOBOM OMOPBI); TONB3YAICh TpaduKoMm,
NPUBOIUTH IPUMEPbI PELICHUS YPABHEHMUSL.

HaxoauTh peuieHue CUCTEMBI JBYX JIMHEMHBIX YPaBHEHHUH C
JIBYMs TE€PEMEHHBIMH C ONOpOW Ha aJlropuTM Yy4eOHBIX
JIEHCTBHM.

CocTaBasTh U pemiaTh ypaBHEHUE WIHA CUCTEMY YPaBHEHHH 110
YCIOBHIO 33Ja4¥, MHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJaud IOJIY4YCHHBIH pe3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunartsi
u rpapuku.
DOYyHKIUH
(28 4)

Koopnunara Ttoukm Ha mnpsmoi. YMCIIOBBIE NPOMEXYTKHU.
PaccrosiHre Mex 1y AByMs TOUKaMH KOOPJIWHATHON NIPSIMOM
[IpsiMoyroibHasE cucTeMa KOOPJMHAT Ha TUIOCKOCTH. [Ipumepsr
rpadukoB, 3amaHHbIX (opmymnamu. UreHue rpaduxos
peanbHbIX 3aBUCUMOCTEM.

[Tonstue ¢ynkumu. 'paduk Pynkumu. CpoiicTBa (yHKIUH.
Jlunetinas  ¢ynkuwmsa. IlocTtpoenume rpaduka JIHUHEHHON
¢bynkuu. ['padux pynkmmm y = kx + b.

H3o6paxkars Ha KOOPJAMHATHOU IpsAMON TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KHU,
WHTEPBAJIBI; 3aIIMCHIBATh X HA ANreOpandecKoM S3bIKE.
OTMeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH I10 33JJaHHBIM
KOOpJAWHATaM; CTPOHUTH T'pa)UKHA HECIOKHBIX 3aBHCHMOCTEH,
3aJaHHbIX (OpPMyJIaMH, B TOM YHUCJE C MOMOIIbIO0 LU(POBBIX
1abopaTopui.

IIpuMeHsiTh, M3y4YaTh NpeMMYIeCTBA, UHTEPHPETHPOBATH
rpaduvecKuii Criocod MpeICTaBICHUs U aHAIHM3a pa3Ho00pa3HOH
AKHU3HEHHOH HH(pOpMAIHH.

OcBanBaTth Ha 6a30BOM YpOBHE NOHATHE (PYHKIIUH, OBJIAICBAThH




(GYHKIIMOHATBHOW TEPMUHOJIOTHEH.

Pacno3naBath nuHelHYy0 QyHKIUIO ¥ = kx + b, onmMCHIBAThH
e€ CBOICTBA B 3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIIUEHTOB k U b
(mpu HEOOXOAMMOCTH C OIIOPO HA ANTOPUTM IPaBUIIA).
Crpoutsb rpaduku TuHeHON QyHkuu, QyHKUUU y = kx + b
Hcnoan3oBath nu(poBbie pecypebl s TOCTPOCHUS
rpadukoB pyHKIMI U U3yUYEHUS UX CBOHCTB.

[IpuBOaUTE IpPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pPEANBHBIX
Ipoleccax u sIBJICHUSIX.

IloBTOpPEHUE
H 00001IeHIe
(15 9)

[ToBTOpEHME OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca,
00001IeHIE 3HAHWIA.

BbiOupaTrh, NpPUMEHATH CHOCOOBI  CpPaBHEHUS  YHUCEIl,
BBIUUCIICHUH,  NPEoOpa3OBaHMN  BBIPAKCHHM,  PEIICHHS
ypaBHEHUU TPU HEOOXOIMMOCTH C HAMPABISIONIEH MTOMOIIBIO.
OcyuiecTBIsATH CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMOTIPOBEPKY pe3ysbTaTa BBIYUCICHUN, MpPeoOpa30BaHMUIA,
IIOCTPOEHHUH.

Pemars mnpocreilluMe 3agauyM U3 peaJbHOM  JKU3HHU,
NPUMEHATh, MaTeMaTH4YecCKHe 3HAHMSA /IS PElleHus 3a1a4 U3
JIPYruX NpeIMETOB.

Pemats mpocreiilie TeKCTOBbIe 3aJa4HM, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/a4H.




8 kiacce (136 u)

HazBanue
pa3aesa (TemMbl)
Kypca (4uciao

OcHOBHOe coepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00yYAKIIHNXCH

4acoB)
Yucaa u KBanpatHslii  KOpeHb U3  4HUCIA. *[lonatue 00| PopmyIMpoBaTH ONpeaeleHHe KBaIpaTHOIO KOPHS U3 4HCa,
BbIYMCJICHHS. uppanroHaTbHOM  yHcie.  JlecaTHuHbIe — NPHOMMKEHHS | apU(PMETHIECKOTO KBaIPaTHOTO KOPHS MPH HEOOXOIMMOCTH C
Ksagpartnsbie UPPALMOHAIIBHBIX YHCE. BU3YaJIbHOU OIIOPOM.
KOpHH JletictBuTenbHble uncia. CpaBHEHHE JeCTBUTENBHBIX uncen ™. | [IpuMeHATh ONepanuio W3BJICYEHUS KBAJAPAaTHOrO KOPHS U3

(214)

ApudmeTndeckuii KBaapaTHBIN KOPCHb.
VpasHenue Buja x*> = a.

CaoiicTBa apudmeTuyecKux KBaJIpaTHbBIX KOpHEil.

[IpeoOpa3oBaHre  YHUCIIOBBIX  BBIPAKCHUH,
KBaJIpaTHbIC KOPHH.

CoZIepIKaIIuX

qucia, HCMOJb3Y$ [IPU HE00X0AUMOCTH KAJIBKYJIATOP.
OuenuBaTh KBaJpaTHbIE KOPHHU LEJIBIMH  YHUCIAaMU U
JECATUYHBIMU JPOOSIMU.

CpaBHMBaTh M YNOPSAOYMBATH  pallMOHAIbHBIE U
UppalMOHAJIbHBIE YUCIIA, 3alIMCAaHHBIE C TOMOILIBIO KBAaJPATHBIX
KOpHEH NMpH He0OXOAMMOCTH C HANPABIISIOMICH TTOMOIIBIO.

HccaenoBars, ypaBHEHHE 2= a, HaXOIWTb TOYHBIE U

npuOIKkEHHBIE KOpHU Tipu a > 0.

HccaenoBarb cBOMCTBA  KBAaJpPaTHBIX KOPHEW, IPOBOIS
YHUCIIOBBIE SKCIIEPUMEHTHl C HCIHOJIB30BAaHUEM KaJbKyIATOpa
(kommBIOTEPA).

IIpumensiTh cBoiicTBA apupMeTHUYECKHMX KOPHeHl st
npeodpa3oBaHusi BbIPAKEHUIA.

BuInogHATs, mpocTeilue MNPeodPa30BAHUA  BBIPAKCHUMH,
COACpKAMUX KBaJAPAaTHBIC KOPHH. BI)Ipa)KaTI) NEPECMCHHBIC U3
reOMEeTPUUECKUX U Pu3ndecKux HopMyl Ipu HEOOXOAUMOCTH C




OTOPOY Ha MPaBUJIO.

Bb1uucjaATh 3HAYEHUS BBIPAKEHUN, COACPIKAIIUX KBAJIpaTHBIC
KOPHH, UCIIOJNIB3YS IIPU HEOOXOTUMOCTHU KaTbKYJIATOD.
Hcnonb3oBath B XO0A€ pellleHUs 3aJad  3JIEMEHTapHbIE
MPEJICTABICHUS], CBSI3aHHBIE C MPUONMKEHHBIMU 3HAUCHUSMU
BEJINYMH.

3HAKOMUTBHCS C UCTOPHEH Pa3BUTHS MAaTEeMAaTHKH.

Yuciaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmoKa3arejieM
(10 9)

Crenens ¢ nensiM nokasareneMm. CTangapTHas 3auch 4ucia.
Pa3mepbl 00BEKTOB OKpY)KArOIIero Mupa (OT IJIEMEHTapPHBIX
YacTHIl 10 KOCMUYECKUX OOBEKTOB), AIUTEIBHOCTH MPOIECCOB
B OKPY’KAIOIIEM MHUPE.

CBoIiCTBa CTENEHU C LIEJIBIM TTOKA3ATEIIEM.

DopMyJHMPOBATH OIpeesIeHHe CTEIICHH C LIEJIBIM IT0Ka3aTelIeM
(pu HEOOXOAMMOCTH 10 BU3YaJIBHOH OITOpE).

IIpencraBiasith 3amuch OOJNBIIMX UM MajblX 4YHCEl B
ctaHgaptHoM Buje. CpaBHMBAThb UWCIa W BEJIUYUHBI,
3allMCaHHbIE C UCIIOJIb30BaHUEM cTeneHu 10.

Hcnonb3oBaTh 3amMch YKHCEN B CTAHAAPTHOM BHUAE A
BBIpQXEHHUS pa3MEepOB OOBEKTOB, JJIUTEIBLHOCTU MPOLIECCOB B
OKPY’KaOIIEM MUDE.

DopMyJMPOBaTh, 3aNIUCHIBATh B CUMBOJIHYECKOH (popme u
WUIIOCTPUPOBATH NMPUMEPAMHU CBOWCTBA CTENEHU C LEJIBIM
nokasareneM (Ipu  HEOOXOIMMOCTH C  HUCIOJIB30BaHUEM
BU3YyaJIbHOW OTIOPHI).

I[IpumeHsiTh  cBOilicTBAa cTeleHUW [N MpeoOpa3oBaHUS
BBIPAXKEHHM, COAEPKAIIUX CTENEHU C LEJIbIM IOKAa3aTeleM ¢
UCIIONIb30BAaHUEM  CIIpaBOYHOM uHPopManuu. BbINOJIHATH
JeficTBUS C 4YUCIaMH, 3allMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOX€EHUe, IeTIeHIe, BO3BE/ICHUE B CTETICHB).

AareOpanyeckue
BbIpaKeHUSI.
KBaaparubii
TPEXYJIeH

(54)

KBanpatuslii Tpéxunen. Pa3noxeHue KBaJpaTHOro TpEXUIeHa
Ha MHOKHUTEJIH.

Pacno3zHaBaTh  KBagpaTHBI  TpEXWIEH, YyCTaHABIMBAaTh
BO3MOYKHOCTB €T0 Pa3JI0KEeHUsI HA MHOYKUTEIH.

PackiagpiBaTh HA MHOMKUTENU KBAAPATHBIA TpEXWIEH C
HEOTPUIATCIFHBIM JUCKPUMUHAHTOM TIPU HEOOXOJUMOCTH C
OTOPOH Ha alTOPUTM IpaBuUIIA.

Auredpanyeckue
BBIPAKEHHUS.

AnreOpanueckas apoOb. JlomycTuMbIe 3HAYCHUS TICPEMEHHBIX,
BXOJIAIMX B  anreOpanueckue BbIpaxeHus. OCHOBHOE

3anuceiBaTh anredpanyeckue BolpakeHus. HaxoauTs o0nacTp
OIpeIeNIEHUs PAllMOHAIIBHOTO BBIPAXKEHUS.




AareOpanyeckas
ApooOb
(21 4)

CBOIMCTBO anredpandeckoii qpoou. CokparieHue Apooei.
Crnoxenue, BBIUMTAHUE, YMHOXEHUE u JeIIeHUE
anreOpandeckux apoOei. [IpeoOpazoBaHue  BBIpaKCHUH,
coZiep KaliX anredpandeckue Apoou.

BbINOJHATL YUCIIOBBIE MOJACTAHOBKU W BBIYUCIATH 3HAUYCHUE
IpoOH, B TOM YHCIIE C TOMOIIBIO KAJIBbKYJIATOPA.

®opMy. IHpPOBATH OCHOBHOE CBOMCTBO ayireOpandeckoil ApoOu
U NPUMEHSATD €ro JJIs TpeoOpa3oBaHus Jpobeit.

BbINoIHATL JAeiicTBUA C  anreOpauyecKuMH JApoOsIMH  TIpU
HEOOXOJUMOCTH C Hampasisioumeil noMompbio. I[IpumeHsTh
npeoOpa3oBaHus BbIpAXKEHUN Ul pelleHus 3a1ad. Beipaxkarth
nepeMenHble u3 QGopmyn (PU3NYECKHX, TEOMETPUUYECKHX,
OIUCBIBAIOLINX OBITOBBIE CHUTYyallMM) HPU HEOOXOJUMOCTH C
HaIIPaBJIAOIIEH ITOMOIIBIO.

YpaBHeHust

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHSA
(18u)

KBanpatHoe ypaBHenue. HemonHoe KBaigpaTHOE ypaBHEHHE.
dopmyia KopHEH kBagpaTHOro ypaBHeHus. *Teopema Buera™.
Pemenne  ypaBHeHuUH,  CBOOAIIMXCS K KBaJpPaTHBIM.
ITpocreiine ApoOHO-paLlOHANIbHBIE YPAaBHEHUSI.

Pemenne TEKCTOBBIX 3amad € IOMOINBIKO  KBaJIpaTHBIX
YpaBHEHUH.

Pacno3HaBaTh KBaJpaTHbIC YPAaBHEHUS.

3anuceiBaTh ¢QopMyJay KOpHEH KBaJIpaTHOIO YypaBHEHUS,
pemiaTh KBa/ipaTHble YPABHEHHMs — IIOJHbIE U HEMOJHbIE (C
UCIIOJIb30BAaHUEM CIIPABOYHON HHPOPMALIUN).

IIpoBoauTs,  mpocTeililiMe  HCCJAEJOBAHMS  KBAJpPaTHBIX
YpaBHEHUH.

Pemath ypaBHeHusi, CBOASIIMECS K KBaJAPAaTHBIM, C IOMOIIbIO
npeoOpa3oBaHMii M 3aMEHOM IIEPEMEHHOM  C OIOpOWM Ha
QJITOPUTM IIPaBUIIA.

Ha6uronath M aHAJIM3MPOBATH CBA3b MEXKAY KOPHAMHU MU
K03 pHIIMEHTaMU KBaAPATHOTO YPABHEHHUSI.

*[IpuMeHATH TEOpeMy Buera s pereHus
3a/1a4 (C UCTIOIB30BaHUEM 00pa3ma)™*.

Pemiath TekcTOBBIE 3aa4M  aNreOpauvyeckuM CHOcOOOM:
NEPEeXOAUTh OT CIIOBECHOW (POPMYIHMPOBKH YCIOBHUS 3aJaud K
aireOpanyeckoi MoJenu MyTEM COCTaBJICHUs ypaBHEHUs (TIpU
HEOOXOJUMOCTH C  HalpaBJIAIOIIEH IMOMOINBIO);  pelaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh pe3yJIbTar.
3HAKOMMTBCS € MCTOPUEH pa3BUTHS alreOpsbl.

YpaBHeHus
1 HepaBeHCTBA.
CucreMbl

JluneliHOe ypaBHEHHE C ABYMSI TEPEMEHHBIMH, €r0 Tpaduk,
IIPUMEPHI PEIICHUS] YPABHEHUH B LIEJIBIX YU CIIAX.
Pemenne cucreM aAByX JIMHEWHBIX YPaBHEHHMM C JABYMs

Pacno3naBarth JIMHEHHBIC ypaBHEHUS C ABYMS IEPEMEHHBIMH.
Crpouth rpaduKy JMHEHHBIX YpaBHEHHH, B TOM YHCIE
HCNOJb3ysl UHM(poBbIe pecypchbl (MpU HEOOXOIUMOCTH C




YPaBHeHMil nepeMeHHbIMHU. [IpuMepbl perieHus CUCTEM HETUHEHHBIX | OOPON Ha alNTOPUTM YU4eOHBIX AEUCTBUM).
(154) YPAaBHEHUH C JBYMS IEPEMEHHBIMM. PasiimuyaTe napajuieibHble U NEPECEKAIOIIUECS MPSAMBIE 110 MX
*'paduueckas  uHTepmpeTanysi  ypaBHEHHS C  JIBYMS | YpaBHEHHSIM.
MIEPEMEHHBIMH U CHCTEM YpaBHEHUH ¢ ABYMS IIepeMEHHbIMU *. | PemiaTh cHuCTEeMBl [BYX JIMHEHHBIX YpaBHEHHH C JBYMS
Pemrenne TeKCTOBBIX 3a/1a4 C IOMONIBIO CUCTEM YPABHEHUH. MEPEMEHHBIMU T0JICTAHOBKOU U CIOKEHUEM.
Pemate mpocreuine CUCTEMBI, B KOTOPBIX OJHO U3 YpPaBHEHUU
HE SIBJISIETCS JTUHEHHBIM IIPU HEOOXOJIMMOCTU C HaIpaBIsIoLIEH
IIOMOILIBIO.
*[IpuBoAuTh rpauU4YecKyl0 HMHTEPHPETANUI0 PELICHUS
YpaBHEHUS C JBYMsI NEPEMEHHBIMU U CHCTEM YpPaBHEHHMH ¢
JBYyMsI IEPEMEHHBIMHU. *
PemiaTh TeKCTOBBIE 32/1a4H ANTeOpanYeCcKUM CIIOCOOOM.
YpaBHenust UucnoBble HEpaBEHCTBA U UX CBOMCTBA. DopmMyIMpPOBATH CBONCTBA YHUCIIOBBIX HEPaBEHCTB,
1 HEPaBEHCTBA. HepaBeHcTBO ¢ 01HOM nepeMeHHOM. JInHeliHbIle HepaBEeHCTBA C | WIUTIOCTPUPOBATH UX HA KOOPJIMHATHOM IPSIMOM.
HepagencrBa OJHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [IpMMeHATDH cBOMCTBAa HEPABEHCTB B XO/I€ PEILICHNS 33/1a4.
(13 9) HEPABEHCTB C OJIHOM NMEPEMEHHON U UX pPEICHUE. Pemars juHeEliHbIE HEpaBEHCTBA C OJHOM IEPEMEHHOM,
N300pakeHne penieHus JIMHEHHOTO HEPABEHCTBA U MX CHUCTEM | H300paXkaTh PEIICHHE HEPABEHCTBA HAa YHCIIOBOM MPSIMOH.
Ha YUCJIOBOM MPSMOM. Pemathb cucteMbl IMHEHHBIX HEPABEHCTB, N300pakaTh pelieHue
CUCTEMBl ~ HEpPaBEHCTB  HA  4YUCJIOBOM  MNpAMOHW  IpH
HEOOXOJUMOCTH C BU3YaJIbHOI OMOpPOil.
DOyHKIUM. [Tonstue ¢yukmuu. OO6macTh ompeneneHus u MHoxkecTBO | Mcmouib3oBaTh  (QYHKIMOHAIBHYID ~ TEPMHUHOJIOTHIO M
OcHoBHbIE 3Ha4eHnd QpyHKIuU. CriocoObl 3a1anus QyHKIUH. CHMBOJIMKY.
NOHATHSA I'paduk ¢ynkmuu. CpoiicTBa GyHKIMH, UX OTOOpakeHHEe Ha|BbluMcasaTh 3HaYeHuss QyHKUUN, 3a1aHHBIX (opmyrnamu (mpu
(64) rpaduke. HEOOXOJUMOCTH HCIOJb30BaTh KaJbKYyJATOp); COCTABJATH

Ta0IUIbI 3HAYeHH T QYHKIUY.

CTpouTs N0 TOYKaM rpauku GyHKINH.

OnuceiBaTh CBOMcTBa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
IPEJCTaBICHUsT 1IpU  HEOOXOJUMOCTH C  HalpaBisroLIei
IIOMOUIBIO.

Hcnoan3oBarh  QYHKIMOHAJIHHYIO  TEPMHHOJOTHI0O M
CHMBOJIHKY.

HccaenoBath mpuMepsl rpadUKoOB, OTPAKAIOMIMX peabHbIC




nponeccel U sBieHus. IIpuBoAUTH NpUMepbI IPOLECCOB U
SBJICHUM C 3aJaHHBIMM CBOMCTBaMHU.

Hcnoub30BaTh KOMIIBIOTEPHBbIE IPOrPAMMBI U1 IOCTPOCHUS
rpaduKoB PYHKIIUI 1 U3yYSHHS UX CBOWCTB

DOyHKIHH. Urenue wu mnoctpoenue rpapukoB ¢yHkuuid. Ilpumepsi| Haxoauts ¢ mnoMombio rpadpuka QyHKIUM 3HaUCHHE OHOM U3
Yucaosbie rpaduKoB (PyHKIUH, OTpaskaroIIUX peajlbHbIE MPOLIECCHI. paccMaTpUBAEMBIX BEJIMUUH I10 3HAYEHUIO APYTOMU.
pynxuun DyHKINH, OIIMCBIBAIOIIME HPSAMYIO U oOpaTHyto | B HECTOXKHBIX Cilydasix BbIpa:kaTh (opMyJioii 3aBHCHMOCTH
(10 9) IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbona. |Mexay BEIMUMHAMMU.
Ipaduk Qyskuuu y = x2. OnuceiBaTh XapakTep HW3MEHEHUS OJHOW BEJIUYHUHBI B
Oyukuun y = x%,y = x5,y = v/ ,y == *rpapudeckoe 3aBUCUMOCTH OT U3MEHEHUS APYroi }
. . Pacno3snaBate Buabl usydaemblx (yHknmid. Iloka3piBaTh
pellIeHNEe YPaBHEHUN U CUCTEM ypaBHEHUM. .
CXeMaTHYeCKH II0JIO)KEHHWE Ha KOOPAMHATHOM IIJIOCKOCTH
rpadMKoB GyHKIMIT BH/IA: y = x% y =X,
ve feres
Hcnoub30BaTh PyHKIHOHAIBHO-TPA(HYECKHUE
NpPeACTABJICHHUA [l PEIIEHUs U UCCIEA0BAHUSA YPABHEHUN U
CUCTEM YpaBHEHHH.
I[IpumensTe nMPpPOBLIE pecypehbl Uil TOCTPOCHUS TPapHUKOB
byHKIHIA.
IToBTOpEeHue IloBTOpEHNE OCHOBHBIX NOHATUH M METOAOB KypcoB 7 n 8|IIpuMeHATHL CIOCOOBI CPaBHEHMsI YHCEN, BBIYMCIICHUH,

H 00001IeHHEe
(15 49)

KJaccoB, 000011eHre 3HAHUH.

npeoOpa3oBaHUil BBIPAKECHHM, pellICHUS] YpaBHEHUIA.
OcyuiecTBIsATH CAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3ysbTaTa BBIYUCICHUN, MPeoOpa30BaHMUIA,
IIOCTPOEHHUH.

Pemiate 3amaum W3 peajbHOl  JKM3HM, NPHUMEHATH
MaTeMaTHUYeCKUe 3HaHWS U1 pelIeHHs] 3aJad M3  Jpyrux
PEIMETOB.

Pemath TekcTOBBIE 321a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelleHus 3a1auH.




9 kaacce (102 u)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqammnxm

Yuciaan
BBIYHCJICHHUS.
JlelicTBUTEILHBIE
17 (W ]

CR))

PanmonaneHbie yuciia, *UppanroOHAIbHBIC YMCIa, KOHSYHBIE U
OCCKOHCYHbBIC JIECATUYIHBIC JpoOH. MHoOxecTBO
JNEHCTBUTEIBHBIX  YHCEI;, JECWCTBUTEIbHBIE YHCIIAa  KakK
OCCKOHEYHBIC JECATHYHBIC JpoOu. B3amMHO OJHO3HAYHOE
COOTBETCTBHE MEXJY MHOXECTBOM JICHCTBUTEIBHBIX YHCET H
MHOECTBOM TOUYEK KOOPAUHATHOM MPSIMOM.

CpaBHeHUE  JICWCTBUTENBHBIX  YUCEN,  apUPMETHUYCCKUC
JEUCTBUS C ICUCTBUTEIBHBIMHU YHCIAMU. *

[Tpubmmxéanoe 3HAYCHHUE BEJINYMHBI, TOYHOCTh
MPUOJIMIKCHHUS.

Oxkpyrnenue wuucen. [lpukuaka u OLEHKA pPeE3yJIbTaTOB
BBIYMCIICHHIA.

Pa3BuBaTh nmpeiacTraBjieHHsl O uuciIax: OT MHOXKECTBa
HaTypaJIbHBIX YHCEJl 10 MHOYKECTBA JICHCTBUTENBHBIX YUCEIL.
O3HakoMuUTBHCS c BO3MO>KHOCTBIO IPEJICTaBICHUS
JIEMCTBUTENIBHOTO YHUCIIA KaK OECKOHEUHOW JeCITUYHON poodwu,
NPUMEHSATh JICCATUYHbIC TNPUOIIDKEHUS PAlMOHAIBHBIX |
VPPALMOHAIIBHBIX YHACEI.

*3anucpiBaTh, CPAaBHUBATDH " yHOPS/104YUBATH
JiefcTBUTEINIbHBIE Ynca ™,

BbInoyHATBL, coueTass YCTHBIE U IUMCbMEHHBIE IPUEMBIL,
apudmernyeckne IeCTBHA C PalUOHAIBHBIMM YHCIAMY;
HAXOAUTh 3HAYCHUS CTENEHEH C LEeJIbIMU IOKa3aTels MU U
KOPHEW; BBIYHCJIATH 3HAYCHUSI YUCIIOBBIX BBIPAKCHUIA.
IMoayuuTs mnpeacraBjieHHe O 3HAYMMOCTH JEHCTBUTEIBHBIX
4HCell B IPAKTUYECKOH EATEIbHOCTH YEJI0BEKa.
AHaJIM3MPOBATh U [JeJIaTh BBIBOABLI (II0CJIe COBMECTHOIO
aHAJIM3a) O TOYHOCTU NPHOIMIKEHHs IEHCTBUTEIBHOTO 4YUCIIA
IIPU pPEILLICHUY 3ajau.

OKpyriasTe ACUCTBUTEIBHBIE YMCIIA, BBHINOJIHATH NPHKHAKY




pe3yiabpTaTa  BBIYMCIEHUH, ONEHKY 3HAYEHUN  YHUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCA C UCTOPUEN Pa3BUTHA MAaTEMaTHKH.
YpaBHeHus JInneliHoe ypaBHeHue. Pemenue ypaBHeHHMi, cBojsamuxcs K| OcBauMBaTb, 3allOMHHATL M IPUMEHATH rpaduyecKue
U HEPaBEHCTBA. JIMHEHHBIM. METOABI IIPY PELICHUU YPABHEHUN, HEPABEHCTB M UX CHCTEM
YpaBHeHust KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, cBOAsIuXcA|(Ipy HEOOXOAMMOCTH C ONOPOM Ha alIropuT™M Yy4eOHbIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. neicTuil).
nepeMeHHOH *[Ipumepsl pemieHust ypaBHEHMH TpeTbedl u  ueTBEpTOH | Pacmo3HaBaTh Lienble U ApOOHBIE YpaBHEHUS.
(14 9) CTETIEHEH pa3okKeHnEM Ha MHOKHTEIH. * Pemiate JiMHeliHbIe M KBA/JPaTHbIE YPAaBHEHHUS, YPaBHCHUS,
Pemienue 1po6HO-paliMOHAIBHBIX YPABHEHHIH. CBOJMIIMECS K HHUM, MpocTedlme ApoOHO-pallOHANIbHbIE
Pemrenue TeKCTOBBIX 332U ANTeOpandecKuM METOIOM. YpaBHEHUS.
IIpeanaraTs BO3MOXHbIE CIIOCOOBI pellIeHHs] TEKCTOBBIX 3ajad,
o0cy:kIaTh MX M PpelaTb TEKCTOBbIE 3aJaud pa3HbIMU
Croco0amu.
3HAKOMMTBCS € MCTOPUE pa3BUTHSI MaTEMaTUKU
YpaBHeHus JluneliHOe ypaBHEHHE C IBYMS NIEPEMEHHBIMH U €r0 rpaduk. |OcBamBaTh U NPUMEHATHb NMPHUEMBI PEIICHUS CHUCTEMBI ABYX
1 HepaBeHCTBA. Cucrema OByX JMHEWHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMH |JIMHEHHBIX YPABHEHUM C IBYyMs IIEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl n e€ peueHue. Pemenue cucreM AByX YpaBHEHMH, OJHO W3 |ypaBHEHHMH, B KOTOPBIX OJHO YPABHEHHUE HE SBIACTCS JTUHEHHBIM
YPaBHEHHH KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEIICHHU. (1o BU3yasbHOIl omope).
(14 9) I'paduueckass MHTEpIIpETalsl CUCTEMBbI ypaBHEHHH C IByMs | Mcmoab30BaTh (QyHKIMOHATBHO-TpauYecKue NpeiCcTaBICHUS
IIEPEMEHHBIMH. JUISl pellIeHUs1 M MCCJIeI0BAHUSA YPAaBHEHUN U CUCTEM.
Pemrenue TekcTOBBIX 33724 aNreOpandecKuM CIIOCOOOM. AHaJIM3MPOBATH TEKCTHI 3a1a4, peliaTh UX aaredpanyecKum
CHOCOOOM: MepPeX0JuTh OT CIIOBECHOM (hOPMYIMPOBKHU YCIOBHS
3a/1a4M K anredpandeckoi Moaeau MyTéM COCTABIICHUS CUCTEMBI
YPaBHEHHH; pelaTh COCTaBJICHHYI0 CHCTEMY YpPaBHEHHU;
HHTEPIPETHPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHsI MaTEMaTUKU
YpaBHeHus YucioBble HEPaBEHCTBA U X CBOMCTBA. Yurarh, 3aluCBIBATH, IOHHMATbh, MHTEPNPETHPOBATH
1 HepaBeHCTBA. JIunHeiiHble HEPAaBEHCTBA C OJJHOW IEPEMEHHOM U UX PELICHHE. | HEPAaBEHCTBA; UCIOJIb30BATH CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBencrBa CucreMbl JTUHEMHBIX HEPABEHCTB C OJHOM MEpEMEHHOW M uX | BbIMOJHATHL MpeoOpa3oBaHUs HEPABEHCTB, MCIOJIb30BATh IS
(16 9) pelieHue. peoOpa30BaHMsI CBOMCTBA YHCIIOBBIX HEPABEHCTB.




KBaznpaTHble HEPAaBEHCTBA U UX PEILEHUE.
I'paduueckas  uHTEpHpeTanus  HEPABEHCTB |
HEPaABEHCTB C JIByMs IIEPEMEHHBIMU.

CUCTEM

Pacno3naBathb JuHEHHBIC U KBaIpAaTHbIC HEPABEHCTBA.

Pemiate  JMHEHHBIE HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEpPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUX KBaJpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYXKAATh MOJYICHHBIC PEIICHHUS.
HN300paxaTh pelnieHre HEpaBEeHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCIIOBOM TMPSAMOW, 3alMCbIBATH PEIICHUE C TOMOIIBIO
CHMBOIJIOB.

PemiaTh KBajpaTHBIC HEPABEHCTBA, HCIOJIB3Yys TpadudecKkue
MIPEJICTABIICHUS.

OcBauBaTh M NPHUMEHATh HEPABEHCTBA MPU PEIICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE€ MPAKTUKO-OPUEHTUPOBAHHBIX.

DOYyHKIUH
(16 )

KBagpatuunas ¢ynkmus, e€ rpadpuk u cpoiicta. [lapabomna,
KOOP/AMHATHI BEPIIMHBI 1apa00JIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHble (YHKIMU C HATYpaJbHBIMHU TOKa3zaTels MU 2 U 3,
uX rpaduKu ¥ CBOMCTBA.

Ipadukn GyHkumii: y = kx, y = kx + b, ,y = ax’, y = ax’,

y=+,y=-

Pacno3naBaTh BUIbl U3ydaeMbIX (DYHKIHIA; HILTIOCTPHPOBATH
CXeMATHYeCKH, 00bACHATH PACIOJIOKEHHE HAa KOOPAWHATHOMN
IUIOCKOCTH TpadukoB (QyHKIMA Bunma: y = kx, y = kx + b, ,

y = ax’, y = ax’,

y

ONMCHIBATH UX CBOMCTBA.

Pacno3naBaTh KBapaTHUHYIO (QYHKIUIO 110 opmyIie.
I[IpuBoauTL NPUMEPbI KBAJAPATHUYHBIX 3aBUCUMOCTEH W3
peanbHOM JXKU3HU, PU3UKHU, TCOMETPHH.

BoisiBJsSITH 1 000011aTh OCOOCHHOCTH Tpaduika KBaAPaTHIHON
Gynkiuu  y = ax?> + bx + ¢ (upu  HEOOXOAMMOCTH  C
HaIPaBJISIONIEH TOMOIIBIO).

CTpours ¥  u300paxkaThb  CcXeMATHYeCKH  Tpaduku
KBaJPaTHUHbIX (DYHKLMH, 33JaHHBIX (OpMyJaMu BUga y = ax>,
y=ax*+q, y=akx+pP, y=ax*+bx+c (upu
HEOOXOJIMMOCTH C BU3YAIILHOW OIOPOii).

AHaIM3UPOBATh W TPHUMEHATH CBOWCTBA W3YYCHHBIX
(GYHKIMHA IS UX T[OCTPOCHUS, B TOM YHCIE C IOMOIIBIO
IU(POBBIX PECYPCOB.

f , ¥ = 3 B 3aBUCHMOCTH OT 3Ha4CHHIl KOO(QPHUUHCHTOB;

YucaoBbie

TloHnsaTHE YNCIOBOM ITOCIEA0BATEIHLHOCTH.

OcBauBaTth n NPUMEHATDb WHACKCHBIC 0603Ha‘-IGHI/I$[, CTPOMTH




mocjaeaoBaTeJIbHOC
™
(15 1)

3aaHue TMOCeI0BaTeIbHOCTH PEKYPPEeHTHOH (opmynold u
dbopMyII0ii 17-TO YICHA.

Apudmerndeckas U reoMerpuueckas mnporpeccur. OopmyIibl
n-ro 4ieHa apu(MEeTHYECKOH M reOMEeTPUIECKON IpOrpeccuil,
CYMMBI [IEPBbIX /1 YJIECHOB.

*N300parkeHre WICHOB apu(PMETHICCKOH M TeOMETPUUICCKOM
MIPOrpeccuil TOUKaMu Ha KOOPJAUHATHOM MIOCKOCTH.
JIMHENHBIN U SKCIOHEHIUAIIBHBIN POCT.

Cno>xHbI€ MPOLIEHTHL *

peyeBble BbICKA3BIBAHUSI C HCIOJIb30BAHUEM TEPMUHOJIOTHH,
CBSI3aHHOU C IMOHSATUEM ITOCIICIOBATCIIEHOCTH.

AHaau3upoBaTth (QopMyidy 7-TO 4lieHa MOCIEA0BATEIbHOCTH
WIH PEKYpPPEHTHYI0 (GOpMYylTly W  BBIYUCIAATH  WICHBI
MOCJIeI0BATEIbHOCTEH, 3aJJaHHBIX  STHUMH bopmynamu.
YcranaBianBathb 3aKOHOMEPHOCTh B MMOCTPOCHHUH
MOCIIE0BATEIbHOCTH, €CIU BBIMHCAHBI TEPBbIE HECKOIBKO €&
YJICHOB.

Pacno3znaBarh  apudMETHUECKYI0 U T€OMETPUUYECKYIO
MIPOTPECCUU TIPU PA3HBIX CIIOCO0aX 3a/IaHHUS.

Pemiatp 3amaun ¢ wucnonb3oBaHueM GopMyn n-TO  4ieHA
apu(METHUECKOW W TEOMETPHUYECKOW MPOTPECCHil, CYMMBI
MEPBBIX 71 YIICHOB C OMOPOil HA CTIPABOYHYIO HH(POPMALIUIO.
*W300pa:kaTh WICHBl [IOCJIEIOBATEILHOCTH TOYKAMU Ha
KOOPJMHATHOM MIIOCKOCTH *.

PaccmaTpuBaTh NpHUMEpPbI NPOIECCOB W fABJIEHHI W3
pealibHOM  KHM3HU,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apuQMETHIECKON TIPOrPECCHH, B TCOMETPHUSCKON MPOrPeCcCH;
*M300paxaTbh COOTBETCTBYIOIINE 3aBUCUMOCTHU TpadudecKu™.
PemiaTte mpocreiimme 3aqayd, CBS3aHHBIE C YHUCIOBBIMHU
MOCNIEAOBATENbHOCTSAMU, B TOM YHCJE 3aJaud M3 peallbHOMN
KU3HA  C  WCIOJB30BAaHUEM  MH(PPOBBIX  TEXHOJIOTHMA
(97EKTPOHHBIX TaOIHIL, FPaUUECKOT0 KAIbKyIATOpa U T.I1.).
*PemiaTh 3a/1a4M Ha CIIOKHBIC TIPOICHTHI, B TOM YHUCIIC 3a/1a4U
U3 peasbHOM MPaKTUKHU (C UCTIOIb30BAaHUEM KaJIbKYIISITOpa). *
3HAKOMHTBCS € HCTOPHEI Pa3BUTHS MATEMATHKH.

IToBTOpEHHUE,
00001IeHME,
cHCTeMaTH3alus
3HAHHMI

(18 u)

Yuciaa M BbIYMCIeHHS (3alKcCh, CpaBHEHHE, ICHCTBHUS C
JNEUCTBUTEIbHBIMU YHUCJIAMH, YMCIOBAas MpsAMasi; MPOLEHTHI,
OTHOIICHHS, TIPOTIOPIIUH; OKPYTIICHUE, TPHOIMKEHNE, OIICHKA;
pelleHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

Anredpanyeckue BbIpaKeHHsI (mpeoOpa3oBaHue
areOpanvyeckux BbIPAKEHUH, TOIMYCTUMbIC 3HAYCHUS).

OnepupoBaTb MNOHSATHAMH: MHOXXECTBO, I10JMHOKECTBO,
Olepalliy HaJ MHOXXECTBaMM; HCHOJIb30BaTh TIpaduueckoe
IIPEJICTABICHUE MHOXECTB JJISl ONMCAHUS PEAIbHBIX MPOLIECCOB
U SBJICHUH, @pU pEHIeHuH 3aJady M3 JAPYruxX YydeOHbIX
IPEIMETOB.

AKTYyaIu3MpoBaTh TEPMHHOJIOTHI0O U OCHOBHBbIE JeiiCcTBHS,
CBSI3aHHbIE € YHCJIAMH: HATypaJbHOE 4YHCIO, IPOCTOE U




@yHkuMu (IOCTPOCHHME, CBOMCTBAa M3YYEHHBIX (YHKIMH;
rpaduUecKoe pereHre ypaBHEHHIA U UX CHCTEM).

COCTAaBHOE YHCIA, JEIMMOCTb HATypalbHBIX UYHUCEN, IPHU3HAKU
JEJIMMOCTH, LIEJI0€ YHUCIIO, MOJIYJb 4YMCIa, OOBIKHOBEHHAas U
JecaTu4Has ApoOu, CTaHIAPTHBIA BUJ yucia, apupMeTuyecKuit
KBaJIPaTHBIN KOPEHb.

BbInoHATL JeHCTBUS, CPaBHHBATb M YNOPSA04YMBATH
4yucia, IMPENCTaBIATh YHCIA HAa KOOPAMHATHOM IIPSAMOM,
OKPYIVIATH  YMCJIA; BBINOJHATH TPHKHIAKY M OLEHKY
pe3yJibTaTa BBIYMCICHHUI.

PemiaTh TekcToBBIE 3a1a4l apU(METHIECKUM CIIOCOOOM.
Pemats mnpakTuyeckue 3aJauM, COJEp)KallUe€ IPOLEHTHI,
JOJIM, 4YaCTH, BBIPAXKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — PACCTOSIHME, I1I€Ha — KOJIMYECTBO — CTOMMOCTb,
00BbEM paboThl — BpeMsi — IPOU3BOAUTEIBHOCTD TPY/Ia.
Pa30upartpb peasbHble KU3HEHHBIE CUTyaluu, popmMyIupoBaTh
X Ha S3bIKE MAaTEMaTUKH, HAXOAUTBL DCELICHUE, INPUMEHSIA
MaTeMaTUYeCKU anmnapar, HHTepNpeTHPOBATh PE3ylbTaT
OmnepupoBaTh NOHATHSIMH: CTEIEHb C LEJIBIM IIOKA3aTENIEM,
apudMeTHIECKUi KBaJpaTHBIN KOpEHb, MHOT'OYJIEH,
anredpanveckas Jpo0b, TOKIECTBO.

BbINOJHATL OCHOBHBIE AeHCTBHMSA: BBINOJHITH Pacuérhl IO
dopmynaM, mpeoOpa3oBbIBATh Leble, APOOHO-PALMOHATIbHbIE
BBIPQXEHUSI U BBIPAXKEHUS C KOPHSMH, pEai30BbIBATh
pa3joKEHUE MHOIOWIEHa HAa MHOXHUTENIN, B TOM 4YHCIE C
UCTIONB30BaHUEM (OpMyNT pa3HOCTH KBaJpaTOB W KBajpaTa
CYMMBI U pa3HOCTHU (C OIOpPOH Ha CHPAaBOUYHYIO MH(OPMALUIO);
HaXOAWUTh JOIYCTHUMbIE 3HAYEHMsI MEPEMEHHBIX JUIsl JpPOOHO-
palOHAIbHBIX BBIPDAKEHUH, KOPHEH.

MoaeaupoBaTh C MOMOIIBIO (OPMYN pEalbHbIE MPOIECCHl H
SBJICHUS.

OnepupoBaTh NOHATUAMM: QYHKIMS, TpapuK QYHKIUHN, HYITH
(GYHKLIMH, [POMEXYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH
BO3pacTaHMs, YObIBaHHs, HANOOJIbIIEe U HANMEHBIIEE 3HAUCHHSI
byHKIIH.

AHaJIM3MpoOBaTh, CPaBHMBaTh, O00CYyXKIaTh  CBONCTBa




byHKIUH, CTPOUTH UX IpadUKH.
OnepupoBaTh MNOHATHAMM: TPSIMas TPOMOPIUOHATLHOCTb,

oOpaTHass  MPONOPLUUOHAIBHOCTh,  JHHEHHas  (yHKIws,
KBaJpaTH4Has GyHKIus, mapadoma, rumepooa.
Hcnonp3oBare rpadukm Ui ONpeNeNieHHS — CBOMCTB,

IIPOLIECCOB M 3aBUCUMOCTEM, I pelIeHus 3aAad M3 JPYyrux
y4eOHBIX TPEIMETOB M peallbHOM JKU3HH, MOJAEJHPOBATH C
MIOMOIIIBIO TPAQHUKOB PeaTbHBIE MPOLECCH U SBICHHUS.
Beipa:xkath (popmMy1aMM 3aBUCUMOCTH MEX/1y BEIUUMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I1IO TOAAM OBYUYEHUS)
7 kaacc (68 1)

Ha3Banue
pa3neina (TemMbl)
Kypca (4ucj10

OcHoBHOE€ coaepikaHnue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqaloumxca

4acoB)
IIpocreiimmue [Ipocreiimme reomeTpudecKkrue 0ObEKTHI: TOUKH, MPsIMbIE, JTyqd | POpMyJIMPOBATH OCHOBHBIC TIOHSATHS U OTIPE/ICIICHUSI.
reOMeTpu4YecKue U yIibl, MHOTOYTOJIbHUK, JIOMAaHAs. Pacno3HaBaTh  M3y4YeHHblE  TeOMeTpUYECKHEe  (UTYpHI,
(urypsi CMexHbIe U BEPTUKAJIbHBIE YTJIBI. ompeeJATh HX B3aUMHOE pACIOJIOKECHUE, BbINOJHATH
1 HX CBOMCTBA. Pabota ¢ npocreimmu yeprexamu. 4epTEéX MO YCIOBHUIO 3a/1a4M (C MCIOJIb30BAHUEM CMBICIOBOM
HU3mepenue W3mepenne NHWHEHHBIX W YIJIOBBIX BEJIWYHMH, BBIYMCICHHE |OMOPBI: HABOMISAIIME BOMPOCHl W/WIHM alNropuTMa y4eOHBIX
reOMeTPHYECKUX  |OTPE3KOB U YIJIOB. JecTBUi).
BEJIMYMH [lepumerp w  1omanp  Quryp, cocraBieHHbBIX U3 |I[IpoBOAMTH MPOCTEUIINE TTOCTPOCHHUS C TIOMOIIBIO UPKYIS U
(14 ) MPSIMOYT OJIHUKOB. JIUHEHKH.

HN3mepsATh NuHEIHBIE U YIIOBbIE BEITUYUHBI T€OMETPUUYECKUX
U NIPaKTHYECKUX O0BEKTOB.

Omnpenensitb «Ha IJ1a3» pa3Mepbl pEAIbHbIX OOBEKTOB,
NPOBOAUTH TPYOYIO OLIEHKY MX pPa3MepOB.

Pemarh 3a7auu Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIUYMH
YTJIOB.




PemiaTsh 3a1aun Ha B3aMMHOE PACIONIOKEHUE T€OMETPHUUECKUX
buryp.

IIpoBoauTh KiacCU()UKALUIO YIIIOB, BBIYMCJIATD JIMHEHHbIE U
YIJIOBBIE BEIIMYHMHBI, MPOBOJMTH HECJI0:KHbIe HEOOXOIMMBbIC
JI0Ka3aTesbHbIe PacCyKICHHUS.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSA reOMeTPHH.

TpeyroabHukHn [loatne O paBHBIX TpPEyrojbHUKaX U  IMepBUYHbIC | Pacmo3HaBaTh napbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 4) IPEJCTAaBICHUS O PAaBHbIX (KOHIPYIHTHbIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MPHU HEOOXOIUMOCTH C
IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB. BHU3YyaJIbHOW OTIOPOM.
[Ipu3Haku  paBeHCTBA  NPSAMOYTOJIBHBIX  TPEYroJbHUKOB. | BbIBOOMTBL  ciencTBus  (pPaBEHCTB  COOTBETCTBYIOIIMX
CBOMCTBO MeIMaHBbI IPSIMOYTOJIBHOT'O TPEYT OJIbHUKA. 3JIEMEHTOB) U3 PABEHCTB TPEYTrOJIbHUKOB.
PaBHOOespeHHbBIE M PABHOCTOPOHHHME  TpPEYrojbHHUKH. | PopMyJMpoBaTh OIIpeIeNIeHus: OCTPOYTOJIbHOTO,
[Tpu3Haku u CBOMCTBa PaBHOOEIPEHHOTO TPEYTOJIbHHKA. TYNOYTOJILHOTO, IPSIMOYT OJIBHOTO, paBHOOEPEHHOTO,
[IpotuB GonblLIEH CTOPOHBI TPEYrOJbHUKA JIEKUT OOJBILINM | pABHOCTOPOHHEIO TPEYTrOJbHUKOB; OHUCCEKTPUCHI, BBICOTHI,
yTroJL MEAMaHbl TPEYroJIbHUKA; CEPEIMHHOIO0 IEepHEeHAUKYIspa
IIpocreiie HepaBeHCTBa B reomeTrpuu. *HepaBeHCTBO|OTpe3ka; MepuUMeTpa TPEeyroJbHUKAa IMpU HEOOXOAMMOCTU C
TpeyrosibHuka. HepaBeHcTBO TOMaHOK ™. OIIOpPOM Ha AITOPUTM IIPABHJIA.
[TpsiMOYTOJIbHBIIN TPEYTroJIbHUK C yTioM B 30°. ®opMy.IMpoOBaTh CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
[lepBbie NOHATHS O 10KA3aTEIBCTBAX B FEOMETPHH. TPEYroJbHUKA.
CTponTsb yepTexu, pemiaTh 3aa4M C IIOMOLIbI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMmeHaTH IOPU3HAKM  PaBEHCTBA IPSIMOYT OJIbHBIX
TPEYroJbHUKOB B 3ajadax (C MCIOIb30BAaHUEM CMBICIOBOM
OIOpBI: HABOJSIIME BOMPOCHI H/MIM QJITOPUTMA Y4eOHBIX
JEHCTBUI).
Hcnoan3oBare 1udpoBble pecypchl sl HCCIeJ0BAHMSA
CBOWCTB M3y4aeMbIX QUTyp.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS TEOMETPUH.
IMapannenbHble [TapannenbHble npsiMble, uX cBoiicTBa. Hakpect nexaimue,| @opMyJupoBaTh  NOHSAITHE — MApaJUIEIbHBIX  HPSMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE YTIIbI (00pa30oBaHHBIC MPH | HAXOAUTH MPAKTHYECKUE TIPUMEPHI.
yIJIOB [epeceyeHU N NapauIeIbHbIX IPSIMBIX CEKYILEH ). M3yuaTs cBoiicTBa yrioB, 00pa30BaHHBIX NPH HEpeceUeHUU

TPeyroJibHuKa

[Ipu3Hak  mapajuleIbHOCTM  NIPSMBIX — 4e€pe3  PABEHCTBO

[apaJUIEIIbHBIX MPSMBIX CEKYILEH




(14 1)

pacCTOSIHUM OT TOYEK OJHOM MPSAMOM 0 BTOPOM MPSIMOIA.
CyMMa yriioB TpeyroJibHUKa U MHOTOYTOJIbHUKA.
BHemrnue yriel TpeyrojibHUKa

IIpoBoaurs ao0KazareabcTBa. DOPMYJIMPOBATH TeopeMy
NapayieIbHOCTH  JIByX TMPSAMBIX C  IOMOIIBIO  YIJIOB,
00pa3oBaHHBIX TPU TMEPECEUEHUU OTUX TMPSAMBIX TPEThEH
IPSIMOM.

BbrunciasTh CyMMy YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHHKA.

Haxonuth uucioBele U OyKBEHHBIE 3HAYCHUSI YIJIOB B
TeOMETPUUYECKHX 33/1a4yaX C MCIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.

3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHSI TEOMETPUH.

OxpyxHOCTH

U KpYT.
I'eomeTpuueckue
NMOCTPOEHUs

(14 )

OKpyXHOCTb, XOpZIbl U JUAMETPhI, UX cBoiicTBa. KacarenbHas
K OKpYyKHOCTHU. OKpY>KHOCTb, BIMcaHHas B yroia. *Ilonarue o
I'MT, npumeHeHue B 3ajaudax. buccekrpuca W cepeIUHHBIN
MEPIIEHANKYIIAP KaK TEOMETPHUYECKIE MECTa TOUYEK *.
OKpyXHOCTb, OIKMCAaHHAs OKOJIO TPEYrojbHUKA. BrucanHas B
TPEYTOJIbHUK OKPYKHOCTb.

IIpocreimume 3a1auu Ha IOCTPOCHUE.

@®opMyIMPOBATH  ONpeJdeJeHUsl. OKPY)KHOCTH,  XODPHbI,
JuaMeTpa M KacaTeJIbHOM K OKpyxHocTH. HM3yyars ux
CBOICTBA, ITPU3HAKU, CTPOUTDH YEPTEIKH.

HccaenoBarb, B TOM YUCIE UCIOJb3YH HU(PPOBBIE PecypChl:
OKPY’KHOCTb, BIHMCaHHYK0 B yroj; LEHTP OKPYKHOCTH,
BIIMCAHHOMW B YT'0JI; PABEHCTBO OTPE3KOB KACATEIIbHBIX
*Ucnoan3oBatb MeToa ['MT s nokasarenbCcTBa TEOPEM O
MepPEeCeUCHN N OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U CEPEIUHHBIX
NEPHEHAUKYIISIPOB K CTOPOHAM TPEYrOJIbHUKA C IOMOILBIO
I'MT.*

OBjaaeBaTh NOHATHSIMH BIHCAaHHOW W  ONMCAHHOH
OKPY>KHOCTEH TpEYroJbHHKA, HAXOAUTh LEHTPbl 3TUX
OKPYKHOCTEH C OIOPOH Ha aIrOpUTM IIpaBuUia.

Pemiats OCHOBHBIE 3a/la4d HA NMOCTPOEHHE: YIJa, PABHOTO
JAHHOMY; CEpEJUHHOI0 NEPHEeHAMKYJsApa AAaHHOTO OTPE3Ka;
IpsMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKy U
NEPIEeHIUKYISIPHON JaHHOW TPSIMON; OHCCEKTPUCHI JAHHOTO
yIiIa; TPEYrOJbHUKOB IO PA3JWYHBIM 3JIEMEHTaM IMpPH
HEOOXOAMMOCTH C HAIPABJISIOIICH ITOMOIIIBIO.

3HAKOMHUTBCS ¢ UCTOPUEI Pa3BUTHSI T€OMETPHH.

[MoBTOpEHUE,
o0001menne
3HAHU

[ToBTOpenue u 000OIIEHHWE OCHOBHBIX IMOHATHH W METOOB
Kypca 7 Kiacca.

Pematp 3agauyum Ha IMOBTOPCHUEC, HWIUIIOCTPUPYIOIIHUE CBA3U
MCKAY pa3JIMYHbIMU YaCTAMHU KypcCa.




(41

8 kiacc ( 68 u)

HazBanue
pasnena (TemMbl)
Kypca (4ucj10

OcHoBHOE coaepikanue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqammnxm

4acoB)
YerouipéxyroabHuk |I[lapamienorpamm, ero npusHaku u cBoiictBa. YacTHble ciaydau | U300paxkaTh U HAXOAUTh Ha YEPTEKaxX YEThIPEXYTOJIbHUKU
u napajielorpaMMoB  (TIPSIMOYTOJIBHUK, POMO, KBaapar), WX |pa3HBIX BUAOB U UX SJIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpamenus.  PaBHoOokas  u|®opmyJaMpoBaTh onpeaeeHHA: napajuieJIorpaMma,

MPSIMOYTOJIbHAS TPATICIIHH.
*Y nBoenne Meauansl. LlenTpanbHas cumMmmerpus *

MPSIMOYTOJIbHKKA, pom0a, KBaapaTa, Tpaneluu, PaBHOOOKOH
Tparenuu, IpsMOyroJIbHOM Tpanenuu.

Hcnonb3oBaTh MNpU  pellleHMHd MPOCTEHIIUX  3a7a4
NPU3HAKH U CBOWMCTBA: MapajuiesiorpaMMa, IpsMOYTOJIbHUKA,
pom0ba, KBajapara, Tpamenud, PaBHOOOKOW Tpameruw,
MPSIMOYTOJIBHO Tparenum.

IIpuMeHSITH METOA YyIBOCHUS MEIAMAHBI TPEYTOJIbHHUKA C
OIIOPO¥i Ha aJITOPUTM IPABHJIA.

Hcnoab3oBarh 1udpoBBICE pecypchl IS HMCCICIOBAHUS
CBOWCTB M3y4aeMbIX (QUTYP.

3HAKOMHTHCS C UCTOPUCH Pa3BUTHS reOMeTPHH.

Teopema PaJieca
U Teopema o

*Teopema dareca u TeopeMa O MPOMOPIHOHATBHBIX OTpe3Kax. *
Cpennsist TMHUS TpeyroibHUKA. Tparnenus, e€ cpeaHss TUHUS.

IIpoBoaMTHL MOCTPOEHHS C IIOMOLIBIO UUPKYJIS U JINHEUKU C
ucnonp3oBaHue  teopempl  dameca U TEopemMBl O




nponopunoHanbH | *[IponopuuonansHeie  OTpPE3KH, IOCTPOCHHE  YETBEPTOrO |IPOMOPIHOHANBHBIX  OTpe3KaX, CTPOMTb  YETBEPTHIi
bIX OTpe3Kax, IIPOINOPLIMOHAIEHOTO OTPE3Ka. IIPOMOPLUOHAIIBHBIM OTPE30K C OMNOpPOH Ha 3PUTEIbHYIO
noao0HbIe CBoiicTBa IIEHTpa MacC B TPEYTOJIbHUKE. HarJISIIHOCTb.
TPeYroJbHUKH [lomoOHble  TpeyronpbHWKH. Tpu  mpu3Haka  monoOus | HaxoamTh moqo0HBIE TPEYTOIBHUKH HA TOTOBBIX YepPTEkax C
(154) TpeyroabHUKOB*. [IpakTHueckoe mpuMeHeHuE. YKa3aHHEM COOTBETCTBYIOIIUX NPU3HAKOB MOA00US TpuU
HEO0OXOIUMOCTH C BU3YATBHOH OIOPOiA.
Pemiats 3agaum Ha mog00HBIE TPEYTrOJBHUKH C MOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOCHMSI YepTeKEeH U HAXOXKICHUS
MONOOHBIX  TPEYrOJbHUKOB  MPU  HEOOXOAUMOCTH  C
HaIIpaBJSOIIEH TOMOILBIO.
IIpoBoauTh 10Ka3aTEJBCTBA C HCIOJb30BAHUEM IIPU3HAKOB
110/100MsI HECJIOKHBIX I'€OMETPUYECKUX 3aJlad C ONOpOoil Ha
QJIITOPUTM Y4eOHBIX JEHCTBHI.
IIpumeHsiTH  [OJIy4€HHbIE  3HAHMSI  [pPU  PEIICHUU
Tr€OMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 MPU HEOOXOJUMOCTH
C HaIIPABJISIIOLIEN TTOMOLIBIO.
3HAKOMHTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPHUU.
IL1omans. [TonsaTne 06 00mIei TEOPHH TUIOIIAIH. OBiajeBaTh NepBHYHBIMHU NpeACTABJIEHUSIMH 00 001Iei
Haxo:xnenue dopMynbl ISl TUIOIMIAAMA TPEYTroJbHMKA, IapajuiesiorpaMMa. |[Teopur Iuiomaan  (Mepsl), (OpMYJIHPOBATH CBOWCTBA
iomaae *OTHoIIIEHUE TIOMIAe TPEYTOJbHUKOB C OOIIMM OCHOBAHHMEM | TUIOIIA M, BBISICHATH UX HATJISTHBIA CMBICI.
TPEeyrojbHUKOB WM 00IIEH BBICOTOM. [Mpumensith  GopMynbl  IUIOMIAMM  MapajuieiorpaMmma,
U MHOTOYTOJIbHBIX |Bbrunciienue miomaneil cnoxxHeix (Uryp uepes pa3OueHue Ha|TpeyrojiibHHKa, Tpalneluud C OMNOpOd Ha CHPaBOYHYIO
¢uryp. llnomagu |yactu u gocTpoeHue. * UHPOPMALIHIO.
nono0HbIX puryp |[lnomaau puryp Ha kneryatoit Oymare. IIpumensaTs dbopmyIibl IO BBIITYKJIOTO

(14 9)

[Tnomanu nogoOHBIX Guryp. Beraucnenne mromaneii. 3amadun ¢
NPAaKTUYECKUM CoJiepaHueM. *PerieHue 3amad ¢ MOMOIIbIO
METO/a BCIIOMOTATEIbHOW TUTOIAIH. *

YeTHIPEXYTOJIbHUKA Yepe3 ITUArOHAIN M YTOJI MEXIy HUMHU C
OIOPOH Ha CIIPABOYHYIO HH(OPMALIUIO.

Haxoauth 1iomaau ¢uryp, n300paXEHHBIX Ha KIETYATON
Oymare, HCIOJIb30BaTh Pa30MEHNE HA YaCTU U JOCTPOCHHE.
Pa30upaTh npuMepbl UCIOIB30BaHUS BCIIOMOTATEIbHOMN
TUTOIIAH JUISl PEIICHHUS TEOMETPUUECKHX 3a/1ad.

Haxoautp 1wiomagu monoOHBIX (uryp ¢ oOmopod Ha
CIIPaBOYHYIO HHPOPMAIIHIO.

BbIuucasiTh TUIOIAAN PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.




Pemars 3aga4u Ha nJomaab ¢ MMPAaKTHUYICCKUM COACPIKAHNCM
IIOCJI€ COBMCCTHOI'O aHaJIM3a.

Teopema Teopema Iludaropa, e€ mgokazatenbctBo u  npuMmeHenue. | DopmynupoBath Teopemy [ludaropa, memosn3oBaTh €€ B
IMudgaropa n ObpatHas Teopema I[Tudaropa. MIPAKTUYECKUX BBIYMCICHUSX.
Hayaja OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMIA ocTporo yria,|BmageTp  HOHATHSAMH — TPUTOHOMETPHUYECKUX  (YHKIUH
TPUTOHOMETPHH TPUTOHOMETPUYECKHE  COOTHOLUEHUS B  MPSAMOYTOJIBHOM [OCTPOrO yIJia, MPOBEPATh UX KOPPEKTHOCTD.
(10 v) TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. BriBoauTh TPUTOHOMETPUYECKHUE COOTHOULICHUS B
CooTHolIEHHUsT ~ MEXAY CTOPOHAMM B MPSIMOYTOJBHBIX | IPSIMOYT'OJIbBHOM TPEYTOJIbHUKE C ONOPOM Ha CIPABOYHYIO
TpeyrojbHUKax ¢ yriaamu B 45° u 45°; 30° u 60°. UHPOPMALIHIO.
HccaenoBatb  COOTHOLIEHHUS  MEXAYy  CTOPOHAMHM B
MPSIMOYTOJIBHBIX TPEYToJIbHUKAX ¢ yriaamu B 45° u 45°; 30° u
60° ¢ HanpaBJIAIONIEH MOMOIIIBIO.
Hcnoan3oBats  (QopMynsl TpUBEAEHUS W OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JJI HAXOXKICHUS
COOTHOIICHUH MEXAY TPUTOHOMETPHUYECKUMH (QYHKIMSIMHU
pPa3IMYHBIX OCTPBIX YIJIOB C ONOPOHM Ha CIPABOYHYIO
UHPOPMALIHIO.
IIpuMeHATH NOJyYCHHbIC 3HAHUS U YMEHHUS NPHU pELICHUU
MPAaKTUYECKUX 337a4 (MpH HEOOXOAMMOCTH C OIOpPOH Ha
QJITOPUTM TPaBUIIA).
3HAKOMMTBCS € MCTOPHEH Pa3BUTHS FEOMETPHH.
Yrasel B BnucanHnble ¥ LEHTpaIbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHOW U |MOpMYJMPOBATH OCHOBHBIC OIIPEACIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOpIOH. yriamu B Kpyre (BIHCaHHBIN yroJ, EHTPaIbHbINA yro).
Bnucannbie VYTIubl MEXAYy XOpJAaMU U CEKYIIMMHU. HaxoauTth BIUCaHHBIE YIUIBI, ONUPAOIINAECS HA OIHY AYTY,
U ONMCAHHBbIE Bnucanubie n onucaHHble YETHIPEXYTOIbHUKH, UX MPU3HAKU U |BBIYMCJIATH YIJbl C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX yIJlaX,
YeThbIPpEeXyroJbHHUK |CBOWcTBA. IIpumMeHeHme OSTUX CBOMCTB IpU  PEUICHUH [TEOPEMBI O BIIMCAHHOM YETBIPEXYI'OJBHHUKE, TEOPEMBI O
U. F€OMETPUUYECKHX 3a/1a4. LIEHTPAJTbHOM yIJie MpH HEOOXOAMMOCTH C BHU3YaJIbHOU
KacarenbHble B3anmHoe pacnonokeHue BYyX ~—OKpykHoctei. Kacanue |omopon.
K OKPY’KHOCTH. OKPYKHOCTEM. HccnenoBatb, B TOM 4HCIE C TOMOLIBIO IH(PPOBBIX
Kacanue peCypcoB, BIIMCaHHbIE M ONMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY’KHOCTEH BBIBOJMTh UX CBOMCTBA M MPU3HAKH IIOCIIE COBMECTHOTO

(13 )

aHaJIm3a.




Hcnoan3oBaTh 3TH CBOMCTBA H INpU3HAKKU IIpU PCIICHHUH
3aja4.

IToBTOpEHMUE, [loBTOpeHHE OCHOBHBIX MOHATHM M METOJOB KypcoB 7 u 8|Pemarh 3aJa4ym Ha MOBTOPEHHE, WILTIOCTPUPYIOIIUE CBS3U
o0001menne KJaccoB, 000011eHe 3HAHUH. MEXy pa3IMYHbIMU YaCTSIMH Kypca.
3HAHUM
4 )
9 kaacc ( 68 1)
Ha3zBanmue

pasaena (TemMbl)
Kypca (4ucj10

OcHoOBHOE co/lep:KaHue

OcHoOBHBIE BU/IbI 1eATEJIbHOCTH 00y4YAKIIHXCH

4acoB)

Tpuronomerpus. |OmnpenencHue TpuroHomerpuuyeckux (GpyHkuuii yriaoB ot 0° o |PopMyaupoBaThL  ONpeaesieHUs]  TPUTOHOMETPUUYECKUX

Teopembl 180°. KocuHyc W cuHyc OpsMOro u Tymoro yria. Teopema|(yHKIMHA TYHBIX W HPSMBIX YIJIOB C BU3yaJbHOH OMOPOH.

KOCHHYCOB M KocuHycoB. (O0o00ménHasi) Teopema CcHUHYCOB (¢ panuycoM |DopMynupoBaTh T€OpeMy KOCHHYCOB M T€OPEMY CHHYCOB (C

CHHYCOB. ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOpPOH U |paJlyCOM OMHCAHHOMN OKPY>KHOCTH).

Pemienue BEJIMYUH YIJIOB TPEYTOJbHUKOB. Pemiats TpeyroibHUKH C OMOpPOH Ha aIrOPUTM Y4EeOHBIX

TPEeyrojbHUKOB dopmysia MWIOMAAM TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YroOJ | ICUCTBHUIA.

(16 4) Mexay Humu. @opmyria IIomaay YeThIpEXYroJibHUKA yepe3 ero |Pemate  nmpakruyeckue — 3aga4yM, CBOASAINMECH K
JMaroHaJld ¥ yroj MeXJIy HUMHU. HAXO0K/ICHUIO PAa3JIHYHBIX 3JIEMEHTOB TPeyroJbHUKA.
[IpakTHueckoe NpUMEHEHHUE JOKa3aHHBIX TEOPEM.

IIpeodpasoBanue | *[lorsTrHE 0 MpeoOpa3zoBaHUM MOAOOUS. OcBauBaTh NMOHSATHE npeoOpa3oBaHUs moA00usI.

noapoous. CoO0TBETCTBEHHBIE 3JIEMEHTHI MOJOOHBIX UTYD. HccnenoBath OTHOIICHUE TUHEHHBIX 3JIEMEHTOB (DUTYp MpHU

Mertpuyeckue Teopema 0 TpowW3BEeNEHUH OTPE3KOB XOpJ, TeopeMa o |mpeoOpasoBaHun noaodus. HaxoauTh mpuMepsl momoodus B

COOTHOLIICHUA B MIPOU3BEJICHUU OTPE3KOB CEKYIIMX, TeOopeMa O KBajJpaTe |OKPYKaroIlleH 1elCTBUTEIIbHOCTH.

OKPYKHOCTH kacarenbHOU. IlpuMeHeHHe B pelIeHMM TIeOMETPUYECKUX | “BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEXIY OTpE3KaMH

(10 9) 3ajayd. * XOpJ, CEKylIMX UM KacaTellbHbIX C MCIOJIb30BaHUEM




BIIMCAHHBIX YTJIOB U HO,Z[O6HBIX TPEYTOJIbHUKOB.
Pemathb TCOMCTPHUUCCKUC 3aJaud M 3aJadnu U3 peaﬂbHOﬁ
ZKHN3HHU C UCIIOJIBb30BaAHHECM HO,I[O6HI>IX TPECYTrOJIbHUKOB. *

BekTopsl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOpbl KAaK HAIpPaBJIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOPa Ha YUCIIO. HCCJIeI0BATH reOMETPUYECKUI (mepemerenue) "
®u3NUECKUil 1 FeOMETPUUECKUI CMBICII BEKTOPOB. ¢busnueckuil (Cuia) CMBICIBI BEKTOPOB C OMOpOMl Ha
Pasnoxkenne BekTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPAM.|BOIPOCHBIM IUIAH.
Koopaunarsl BekTopa. 3HaTh omnpegeJeHUs CYMMbl U Pa3HOCTU BEKTOPOB,
CkaniipHOE TNPOU3BEACHHE BEKTOPOB, €ro IMPUMEHEHHE JJIsl | YMHOXKEHUS BEKTOpa Ha 4YUCIIO, HCC/Ie10BATH
HAaxO0JICHUS JINH U YTJIOB. reOMETPUUYECKUN U PUBNYECKUN CMBICIBI ATHX OTEpaIlHil.
Pemrenne 3a1a4 ¢ nOMOIIBIO BEKTOPOB. Pemiate reomerpudeckue 3amadyd € MCIOJIB30BaHUEM
[IpuMeHeHne BEKTOpPOB Il pelleHusl 3a7ad KHUHEMaTHUKU U |BEKTOPOB.
MEXaHUKH. PackiaapiBaTh  BEKTOp IO JBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoab3oBarh  CKaISIPHOE  NPOU3BEACHUE  BEKTOPOB,
BBIBOJIMTB €0 OCHOBHBIE CBOICTBA.
BpI4ucaATE CyMMy, PasHOCTb U CKaJSIPHOE IIPOU3BEIACHUE
BEKTOPOB B KOOpAMHATAX.
IIpuMeHATh CKAIApHOE IPOMU3BEACHHUE I HAXOXKICHUS
JUIVH U YTJIOB.
JexapToBbl JlexapToBBI KOOPAMHATHI TOUYEK Ha MIOCKOCTH. OcBanBaTh NOHATHE NPIMOYTOJIBHON CUCTEMBI KOOPJIUHAT,
KOOpAMHATDI Ha | *YpaBHeHue NpsAMOi.* YTinoBoil KOA(PQHUIMEHT, TAHICHC YrJa|JeKapTOBBIX KOOPIUHAT TOUYKH.
IUIOCKOCTH HAaKJIOHA, apaJljIeNibHbIE U IEPIECHIUKYIISIPHBIC ITPSIMBIE. HccaenoBatb ypaBHEHHE NPSMOM U OKPYKHOCTU C ONOPOU
9y YpaBHeHue OKpy:KHOCTH. HaxoxIeHue KOOpJIMHAT TOYEK |Ha BOIPOCHBIN IJIaH.

IIEPECEUECHUS OKPYKHOCTH U ITPSIMOH.
Meroa KOOpAMHAT NPU PELIEHUU T€OMETPUUECKUX 3a1ad.
Hcnonp3oBanue MeTOa KOOPAMHAT B IPAKTUYECKUX 3a1a4ax

HaxoauTb LeHTp U painyc OKPY>KHOCTHU IO €€ ypaBHEHHUIO.
Pemats 3agaum Ha HAXOXKACHHWE TOYEK MEPECeUCHUS
IPSIMBIX M OKPY>KHOCTEH C MOMOIIbIO METOJa KOOP/MHAT.
Hcnoab30BaTh CBOWCTBA YriioBOTO KOX((UIMEHTa MPSIMOI
IOpU pELIeHUH 3ajad, s ONpEIeNeHHUs] PpacloIOKEHUsS
IPSAMOM.

IIpuMeHsATh KOOPIUHATHI NPU PELICHUH F€OMETPUUYECKUX U
NPAaKTUYECKUX 33/1a4, JUIS [OCTPOSHHS MaTeMaTHYECKUX




MoJIeJIel peasbHbIX 3a/1a4 («METOJ KOOPAUHATY).
IHosb3oBaTbest 11 TOCTPOEHHUS UM MCCIEAOBaHUMN
M(POBBIMU PECYpCaAMHU.

3HAKOMHUTBCS ¢ UCTOPHEN Pa3BUTHSI T€OMETPUHU

IIpaBuabHbBIE
MHOI0YT0JIbHUKH.
Jduuna
OKPY’KHOCTH U
IUVIOLAAb Kpyra.
Bbruucienue
nJjiomaaen

(8 4)

[IpaBusIbHBIE MHOTOYTOJILHUKH, BBIYMCIICHUE WX JJIEMEHTOB.
Yucio U JUIMHA OKpPY)KHOCTH. JIJMHA JIyrd OKpPY>KHOCTH.
Paauannas mepa yria.

[lnomanes Kpyra M €ro HJIEMEHTOB (CEKTOpa M CErMEHTA).
Brruunciienue miomianeit puryp, BKIFOYAOIIUX YJIEMEHTHI Kpyra.

®opmyJIMpOBaTH OIpeziesIeHUe
MHOT'OYI'OJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IHosib30BaTBCSI OHSTUEM JJIMHBI OKPYXXHOCTH, BBEIAEHHBIM
C IMOMOIIBIO TNPABUIBHBIX MHOTOYI'OJBHUKOB, ONPedeJsiTh
4UCIO , AJIMHY AYTU U paJuaHHyI0 Mepy yria 1o o0pasiy.
IIpoBoauThL Mepexox OT paguaHHON Mephl yIia K rpaayCHON
1 Ha000pOT 110 BU3YaJIbHOMU Orope.

OnpenensaTs iomans Kpyra.

BoiBoauTh (hopMyJibl (B IpalyCHOM U paiuaHHON Mepe) AT
JUIMH AYT, IUIOIIAJEH CEKTOPOB M CErMEHTOB C ONOpOM Ha
BOIIPOCHBIN IUIAH.

BoruucasTs miuomand  ¢GuUryp, BKIIOYAIONMX AJIEMEHTHI
OKpY)KHOCTH  (Kpyra) C ONOpOM Ha  CHPaBOYHYIO
UHPOPMALIHIO.

HaxoauTtp momany B 3a1a4ax peajbHOMN KU3HH.

IMpaBUJIbHBIX

JABukenust
IVIOCKOCTH
(64)

*TloHsTHE O ABUKEHUU TIIIOCKOCTH.

[TapannenbHblil IepeHoc, MOBOPOT U cuMMeTpus. OCH U LIEHTPHI
CUMMETPHH.

[Ipocreiimume mpuMeHEeHHs B PEIICHUH 3a1a4 *.

Pazdoupars  npumepsl,  WUIIOCTPUPYIOLIUE
JBUKEHHUSI, IEHTPOB U OCEH CUMMETPUHU.
®opMyMpPOBaTh ONPEICIICHUS MapajUIeIbHOIO IEepPEeHOCca,
MIOBOPOTAa M OCEBOM CHMMETPUU C BHU3YaJbHOM ONOPOM.
HaxoauTh HEMOIBMKHBIE TOYKHU 110 00pasIly.

HaxoauThb HEHTPBI U OCH CUMMETPUI pocTeHIuX Guryp mno
oOpa3iry.

*[IpuMeHATh TapaJUIeNbHBI MEPEeHOC W CHUMMETPHUIO IPHU
pEeILIeHNN TeOMETPUYECKUX 3a/1ad (pa30upaTh IPUMEPHI).
Hcnonb3oBaTh A MOCTPOSHUS U UCCIeN0BaHUN HU(pOBBIE

pecypchL *

IIOHATHUA

IToBTOpEHHE,

HOBTOpeHI/Ie OCHOBHBIX IIOHATHH H METOAOB KYpPCOB 7—9

OnepupoBaTh NOHATUSAMU: QUTypa, TOUYKA, MpsAMas, yroi,




00001IeHME,
cucTeMaTH3anus
3HAHMH

(79)

KJIacCOB, 0000IIEHNE U CUCTeMaTH3aLusl 3HaHU.

[Ipocreiimme reomeTpudeckue QUTYPHI MW HX CBOWCTBA.
N3mepenne reoMeTpu4ecKuX BEIUYHH.

TpeyroabHUKH.

[TapannienbHble U NEPICHIUKYISPHBIE PSIMBbIE.
OkpyXHOCTb M Kpyr. ['eoMeTpuueckue MOCTPOCHHs. YTIbI B

OKPYKHOCTH. BrucaHHble U  ONHMCaHHBIE  OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.

[IpsiMast 1 OKPY>KHOCTb.

YeThIpEXYyroJIbHUKN. Bnucanneie U OIIMCaHHbIE
YEThIPEXYTOJIbHUKU.

Teopema [Tudaropa u Hayana TpuroHoMerpun. Pemenue oommx
TPEYroJbHUKOB.

[IpaBuibHBIE MHOTOYTOJIBHUKH.

[IpeobpazoBanus IUIOCKOCTH. JIBUKeHU . [Tono0wue.
Cummerpust.

I[Inmomane. Bemucinenue 1wiomanei. Iliomagm 1momoOHBIX

buryp.
JlexkapTOBbl KOOPANHATBI HA TNIOCKOCTH.
BekTopsl Ha IIJIOCKOCTH.

MHOTOYT'OJIbHUK, PaBHOOEAPEHHBI ¥  PaBHOCTOPOHHUUN
TPEYTroOJIbHUKH, TMPSAMOYIOJIbHBI TpPEYroJIbHUK, MEIHaHa,
OHMcceKTpuca W BBICOTa TPEYrOJIbHUKA, Mapajieorpamm,
pomMO, TPSMOYTOJIbHUK, KBaApaT, Tpareuus; OKpPYKHOCTb,
KacaTelbHasl; PaBeHCTBO U Moa00ue QUryp, TpeyroibHUKOB;
MApaJUIEIbHOCTh W MEPHECHANKYISIPHOCTh MPSAMBIX, YIOJ
MEXIYy MNpSIMbIMH, CHUMMETPHUS OTHOCHUTEIBbHO TOYKH U
NpsAMOW; JJIMHA, PACCTOSIHUE, BEJIWYMHA YIJIa, IUIOIIA/Ib,
MEPUMETP.

Hcnoan3oBars  ¢gopmyJibl: nepuMeTrpa W IUIOMIAAN
MHOT'OYTOJIbHUKOB, UIMHBI OKPY>KHOCTH W IUIOHIaJH Kpyra,
00BEMaA MPSAMOYTOIBLHOTO IMapaJIISIICITUIIC A,

OnepupoBaTrh MNOHATHSIMHU: [PSAMOYIOJIbHAas  CHCTEMa
KOOpPIMHAT, BEKTOP; MCHOJb30BATh OTH TMOHATUSA JJIs
MPEJICTaBICHUs JAHHBIX W PEIICHUS 3aJa4, B TOM YHUCIIE U3
APYruX y4eOHBIX TPEIMETOB.

Pemars 3amaum Ha TIOBTOPEHHME OCHOBHBIX ITOHATHM,
WUTIOCTPALIMIO CBS3EH MEXKIY Pa3/IMYHBIMM YACTSMH Kypca.
Bobi0upats MeToa [U1s1 pelieHus 3a1a4u.

PemaThb 3a1a41 13 IIOBCEIHCBHOMN KU3HU.




TEMATHYECKOE INIAHUPOBAHUE YYEBHOT'O KYPCA «BEPOSITHOCTH U CTATUCTHUKA»
(IO TOIAM OBYYEHUS$I)

7 kiacc (He meHee 34 1)

Ha3zpanue
pa3aesa (TemMbl)
(4MCJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA JeSTeJbHOCTH 00y4aromuxcst

Ilpeacrasiienue
AAHHBIX
(7 1)

[IpencraBnenue gaHHbIX B Tabnunax. [lpakTuyeckue
BBIUMCIIEHHSI [0 TaOJWMYHBIM JaHHBIM. V3BlleueHue u
WHTEpIpeTanus TaOMUYHBIX MaHHBIX. [IpakTmueckas pabota
«Ta0muusy.

I'padmueckoe mpejpcraBieHUE MaHHBIX B BHUJAEC KPYTOBBIX,

CTOJIOMKOBBIX  (CTONMOYATHIX)  AuarpamMM.  UTeHue U
nocrpoeHne  guarpamm.  I[lpumepbl  gemorpaduyueckux
Jarpamm.

[Ipaktrueckas padota «uarpammsen.

OcBanBaTh Ha  0a30BOM  YpPOBHe  CIOCOOBI
IPE/ICTaBICHNSl CTATUCTUYECKUX IaHHBIX M YHCIOBBIX

MAacCHBOB C TIIOMOLIbIO TaOJHWII ¥ JAMarpamMm ¢
UCIIOJIb30BAHUEM  aKTyaJbHbIX U B&XXHBIX JaHHBIX
(memorpadudeckue JIAaHHBIE, IIPOU3BOJCTBO

IPOMBIIICHHOH M CEIbCKOXO3SICTBEHHOW MPOIYKIINH,
OOLIECTBEHHbIE U IPUPOIHBIE SBICHMUS).

M3yyarp Meroabl paboTel ¢ TaOIMYHBIMH U
Fpa(l)I/ILIGCKI/IMI/I MNpEACTABJICHUAMU JAHHBIX C ITOMOIIBIO
U(POBBIX pPECypcOB B XOJI€ MPAKTUYECKUX PadboT (cC
HaIPAaBJISAIOLIEH TOMOILBIO).




OnucareanHas
CTATHCTHKA
84)

UYucnoseie Habopbl. CpenHee apu@MeTniecKoe.

Menauana yncinoBoro Habopa. Y cTOM4YMBOCTh ME/IUAHBI.
[IpakTuueckas padbora «CpeaHue 3HaAYCHUS.

Haubonpiiee u HauMmeHblllee 3HAUEHUS YHCIOBOrO Habopa.
Pazmax.

OcBauBath Ha 0a30BOM YpPOBHe NOHSITHS: YHCIIOBOH
Habop, Mepa IEHTPAIIbHOW TCHACHIMHM (Mepa IICHTpa), B
TOM YHCJIEe CpeHee apudMeTnieckoe, MeIuaHa.
OnucpiBaTh CTAaTHCTUYCCKUE JIAHHBIE C TIOMOIIBIO
cpeaHero apupMETHYECKOro M MeAnaHbl. PemaTs 3amaun
(c UWCTONB30BaHUEM 3PUTEIBHOW HAMVIATHOCTH W/WIN
BepOAIbHOM OTIOPHI)

H3yuaTs cBOlicTBAa CpEIHHMX, B TOM YHCJIEC C IMOMOIIBIO
U(POBBIX PECYpCOB, B XOJE NPAKTHUECKUX pador, (c
HaIPaBJISIONIEH MOMOIIIBIO).

OcBanBaTh Ha 0230BOM ypOBHE NMOHSTHS: HanOOJIbIIICE
Y HauMEHbIIIee 3HAUYCHHSI YMCIIOBOTO MAacCUBa, pa3Max.
Pemats 3aga4yu Ha BBIOOp crioco0a ONMUCaHUS JTaHHBIX B
COOTBETCTBUM C MPHPOJOW  JAaHHBIX H  LEJISAMHU
UCCIIEIOBaHMSI C HAMIPABIISIONIEH TOMOIIBIO.

Cayuaiinas
W3MEHYHBOCTh
(6)

*CrnyvaifHass ©”3MEHYMBOCTD (TpUMepsl). YacToTa 3HAUCHHA B
MaccuBe AaHHbIX. [ pynnupoBka. ['ucrorpaMmsl.
[IpakTuueckas pabora «CirydaitHast ©3MEHYUBOCTBY. *

*OcBauBaTh NOHATHS: YacTOTa 3HAYEHHH B MAaCCHBE
JAHHBIX, TPYNIIMPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouTh THCTOTPaMMBI IO 00pa3iry

OcBanBaTh rpaduyecKkue IpeaCcTaBICHUs Pa3HBIX BUIOB
CIIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJE C IOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOM PabOTHL *

BBenenue B
Teopuro rpagos
44

*I'pad, Bepmmna, pedpo. Ilpencrasienue 3a1a4u ¢ MOMOIIBIO
rpada. Crenenp (BaJeHTHOCTh) BepmidHbl. Yucino pédep u
cymmapHasi ctenieHb BepmwH. Llens u muki. [lyte B rpade.
[IpencraBnenue o cBasHoctu rpada. O6xox rpacda (sitinepon
nyTh). [IpencraBnenne 00 OpHEHTUPOBAHHBIX Tpadax. *

*OcBauBaTh NOHATHSA: Tpad, BepmmHa rpada, pedpo
rpada, crenenp (BaJeHTHOCTh BEPIUIMHBI), LIETIb U IIUKI.
OcBauBaTh NOHATHA: TyThb B rpade, SHIEPOB IMyTh,
00x0/ rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHde 3aJa4d  Ha TIOUCK CYMMBI
cTeneHeld BepmuH rpada, Ha MOUMCK o0xona rpada, Ha
MOWCK TyTed B  OPHCHTHPOBAHHBIX Tpadax ¢
HAIPAaBIISAIONIEH TOMOIIBIO.

OcBauBath cnoco0bl TPEACTABICHUS 3a1a4 M3 Kypca




anreOppl, T€OMETPUH, TEOPHUH BEPOATHOCTEH, APYTuX
OpeIMETOB ¢ ToMoublo rpadoB  (KapThl, CXEMBI,
JJIEKTPUYECKUE LenH, (YHKIMOHAIBHBIE COOTBETCTBHUS)
Ha npuMepax. *

BeposiTHOCTD 1

*Cny4aiiHbIil ombIT M cityyaiiHoe coOblTue. BeposTHOCTh U

*OcBanBaTh NMOHATHS: CIY4alHBIN ONBIT U CIIy4aiiHOE

yacTora yacToTa coObITUS. POJb MalOBEpOATHBIX U MPAKTUYECKH | COOBITHME, MAaJOBEPOSITHOE M NPAKTUYECKU JIOCTOBEPHOE

CJIYYAHHOr 0 JIOCTOBEPHBIX COOBITUH B MpuUpoJe U B oOiiecTBe. MoHeTa U | cOOBITHE.

coObITHA UrpajibHasi KOCTb B TEOPUHU BEPOSTHOCTEH. H3yyaTrs 3HAYNMOCTh MAaJOBEPOSTHBIX COOBITHH B

4 4) [IpakTuueckas pabora «HacTtoTa BbIaeHUs opiay.™ npupose U OOIIeCTBE Ha BaKHBIX MpHUMepax (aBapuw,
HECYaCTHbIE cilydau, 3amuTa HePCOHAIbLHOMN
uHpopmaIuu, nepenada JaHHBIX).
H3y4yath posib KIACCUYECKHUX BEPOSTHOCTHBIX MOJEIEH
(MoHeTa, urpanpHasi KOCTh) B TEOPUU BEPOSTHOCTEH.
Habaropats M M3y4aTh 4acTOTy COOBITUH B IPOCTBIX
9KCIIEPUMEHTAaX, B TOM YHUCJIE€ C MOMOUIbI0 IHU(POBHIX
pECypcoB, B X0/1€ IPAaKTHIECKOH pabOTHI. *

O06o0menue, [IpencraBnenne  ganHbix.  OmnucarenpHas  craTucTuka. | IloBTOPATH M3ydeHHOE U  BBICTPAMBAThL CUCTEMY

KOHTPOJIb BeposTHOCTE CllydaliHOTO COOBITHSI. 3HAHUMU.

(54) Pemars 3a1a4u Ha NpEICTABICHUE U ONUCAHUE JAHHBIX

c MIOMOILBIO U3yUYCHHBIX XapaKTePUCTHK C
HaIIPaBJIAOIIEH TOMOIIBO.
OocyxnaTn NpUMepbI CIIy4aiHbIX COOBITHIA,

MaJOBEPOATHBIX U MPaKTUYECKH JIOCTOBEPHBIX
CIIy4ailHBIX COOBITUH, UX POJNH B MPUPOAE M KHU3IHU
YyeJioBeKa




8 kiacc (34 4)

HazBanue
pasnena (TemMbl)
(UM CJ10 YacoB)

OcHoBHOE coaepikanue

XapaKTepHCTI/IKa JACATCJIBHOCTH oﬁyqaloumxca

IToBTOpEHHE
Kypca 7 Kiacca
(44)

[IpencraBnenne  ganHbix.  OmnucarenpHas — CTaTUCTHKA.
Crnyuaiinas u3mMmeHuuBoCcTh. CpeiHHe YnCII0BOro Habopa.
Cnyualinple  coOblTus.  BepodATHOCTM M 4acTOTHI.
Knaccuueckue Mopaenu TeOpuUM BEPOSTHOCTEH: MOHETa U
urpajibHasi KOCTb.

IloBTOpPSITH UW3YYEeHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.
Pemiatp 3agaum (Mo BHU3YyaJbHOIl  omope) Ha

NPEACTABICHUE M ONHCAaHUE JaHHBIX C
M3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (M0 BHU3yaJbHOl  omope) Ha
MPEACTABJICHUE TPYNIIUPOBAHHBIX JAHHBIX U OIHCAHHUE
CIIy4yallHOM U3MEHUYMBOCTH.

IIOMOIIBIO

Pemiatp 3agaum (Mo BHU3YyaJbHOIl  omope) Ha
orpezeneHue YaCTOTBI CITy4aifHbIX COOBITHUH,
o0cyxaeHne MIPUMEPOB CITy4alHBIX COOBITHIA,




MaJIOBEPOATHBIX U IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, UX pPOJM B MPUPOAE M KU3ZHU
YeJI0BEKA.

OnucareabHas *Orkimonenus. Jlucrepcus uucinoBoro Habopa. CtanmaptHoe | *OcBamBaTh TOHSITHSI: JUCIEPCUS H  CTaHJAPTHOE
CTATHCTHKA. OTKJIOHCHHE YHCIIOBOTO Habopa. Jluarpammel paccenBaHusl. * OTKJIOHCHHE, HCIIOJIb30BaTh O3TH XapaKTEPUCTHUKH JUIS
PacceuBanue OTMCAHUs PACCEUBAHUS IAHHBIX.
JaHHBIX YuyacTBOBaTH B 00CYK/JA€HUH TUNOTE3bl 00 OTCYTCTBUU
4 4) WJIY HAJIMYUHU CBS3U 110 AUMarpaMMaM pacCeUuBaHUS.
Ctpouthb JuarpaMMbl pPacCEUBAaHHS 110 HWMEIOIIUMCS
JAaHHBIM, B TOM YHCJIE C MOMOIIBI0 KOMIIbIOTEpa (Tocie
COBMECTHOTI'O aHaju3a).*
MHo:xecTBa MHOXecTBO, MOAMHOXeCTBO. Oneparuu Hajg MHOkecTBamu: | OcBamBaTh MOHSATHS: MHOXKECTBO, JICMEHT MHOYKECTBA,
4 4) o0benuHeHue, mepeceueHue,  nponosiHeHue.  CBOMCTBa | MOJMHOXECTBO.
omnepanui Hax MHOKECTBAMU: MepEeMECTUTEIbHOE, | BBIMOJHATH onepanuu Hax MHOKECTBAMHM:
COUYeTaTeNbHOE, PACIIPEACIIUTEIbHOE, BKIIOUCHHUS. 0o0beIMHEeHNE, TIepeceueHne, TonoHeHue (1o oopasiry).
I'paduyeckoe npencraBieHe MHOXKECTB. Hcnoan3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COUYETATENbHOE, PACIPENCIUTEIIbHOE, BKIIOYCHHUS (C
MCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).
Hcnoab3oBath rpadguyueckoe MpeCcTaBICHUE MHOXKECTB
IIPH ONHCAaHUU PEATbHBIX IPOIECCOB M SBJICHHH, NPH
pelIeHNH 3a/1a4 U3 APYTrUX YICOHBIX MPEAMETOB U KYpPCOB
(c ucrosnb30BaHUEM BU3YaTbHOU OMOPBHI).
BeposiTHOCTD DJleMeHTapHbIe COOBITHSL. Crnyuaiinble coopiTus. | OcBamBaTh HaA 0a3oBOM YPOBHE NOHATHS:
cJIy4aiiHoro bnaronpustcrByromue 3JIEMEHTapHbBIC COOBITHA. | DJIEMEHTapHOE COOBbITHE, CcIOy4yailHOe COOBITHE Kak
coObITHSA BepositHocTH  coObITHiA. ONBITEI  C  PaBHOBO3MOXKHBIMH | COBOKYITHOCTh — OJIarONMPHSTCTBYIONINX — DJIEMEHTAPHBIX
(6 9) 3JIeMEHTapHBIMU COOBITUAMU. CITyyaliHBIH BEIOOD. COOBITHH, PABHOBO3MOXKHBIC AJIEMEHTApHBIEC COOBITHS.

[Ipaktrueckas pabota «OnbITH C PABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITUSMM.

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI
[0 BEPOATHOCTSAM 3JIEMEHTApHBIX COOBITHI CilyyaiiHOro
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HarjasAHOCTU
W/Wu BepOaIbHOW OTIOPHI).

Pemath 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI




B ONbITaX C PABHOBO3MOXXHBIMH  3JIEMEHTapHBIMHU
COOBITUSIMU, B TOM YHCJIE€ C IOMOIIBIO KOMITbIOTEpa (C
UCIIONIb30BAaHUEM  3PUTEIbHOW  HATJSAHOCTH  W/WUIU
BepOaTBLHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PaBHOBO3MO>KHBIMHU
AJIEMEHTApPHBIMU COOBITUSIMH (C MCIIOJIb30BAaHUEM MOHET,
UTpaJIbHBIX KOCTEH, IPYrux Moierei)
B XOJIe TMpPaKTUYeCKOW paboThl (C HCIOIb30BAHHEM
BU3YaJIbHOU OTOPBHI).

BBenenue
Teopuro rpagos
44

B

*IlepeBo. CBoiicTBa  JepeBa: CIWHCTBEHHOCTh  IYTH,
CYIIECTBOBAHHWE BHCSAYEH BEPIIMHBI, CBS3b MEKAY YHCIOM
BepIINH U yucioM peodep. [IpaBuno ymHoxeHwus. *

*OcBauBaTh NMOHATHS: JIEPeBO Kak rpad Oe3 muKia,
BUCSYas BEpIIMHA (JUCT), BETBb JepeBa, MyTh B JIEpEBE,
JUaMeTp JiepeBa.

H3yuarh cBolicTBa 1epeBa: CyIIECTBOBAHUE BHCSUEH

BCPIIMHBI, CAUHCTBCHHOCTbH nyTun MCKOY ABYMA
BEPIIMHAMH, CBSI3b MEXKAY YHCIOM BEPIIMH U YHCIOM
péoep.

YuyacTBOoBaTHL B O00CYXKI€HUM PpelIeHUsl 3aJa4yu Ha
NIOWUCK W TIEpPEUYHCICHHE MyTell B JepeBe, ONpeAeeHHe
yucia BepirH wik pédep B aepeBe, 00xo1 OMHAPHOTO
JepeBa, B TOM 4YHCIE€ C TNPUMEHEHHEM IIpaBWIIa
YMHOXEHHUSL. *

Cayuaiinbie
coOBbITHA
8w

*[IpotuBononoxknoe  coObiTve.  Juarpamma  Diinepa.
OO0benuHeHne u TmiepecedyeHre coObITH. HecoBMmecTHbIe
coObiTust. @Dopmyna cioxeHuss BepoaTHocTei. I[lpaBuio
YMHOKEHHMSI ~ BEPOSATHOCTEH.  YCJIOBHas  BEPOATHOCTb.
HezaBucumblie  coObitusi.  [IpeacraBnenue  ciiydailHOTO

HKCIIEPUMEHTA B BU/JIE JiepeBa. *

*OcBauBaTb IOHAATHA: B3aUMHO IPOTHUBOIIOJIOKHBIE
COOBITHSI, OTEpAllUU HAJl COOBITUSAMH, OOBEAHMHECHUE U
nepeceyeHre coObITUH, auarpamma Oitnepa (Ditnepa—
BeHnHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopemMbl O BEPOSITHOCTH OOBEAMHEHUS ABYX
coOBITHH ((DOPMYIIBI CIIOKEHHS BEPOSTHOCTEH ).
Y4yacTBOBaThH B 00CYK/I€HMH pelICHUs] 3aJ4a4U, B TOM
YKClie TEKCTOBBIE 33J]aul Ha OINpeesieHue BEpOsSTHOCTEN
Oo0BEIMHEHUS M TMepeceueHusi COOBITUN C TOMOIIBIO
YHCJIOBOM TpsIMOHM, aumarpamm  Diinepa, (HopMyisl
CJI0KEHHUS BEPOSITHOCTEM.




OcBanBathp MOHSATHSA: IpaBUIIO YMHOXKEHUS
BEPOSATHOCTEH, YCJIOBHAs BEPOSATHOCTb, HE3aBHUCUMBbIE
COOBITHS JIEPEBO CIYYalHOrO OMbITA.

HM3yuars cBoiictBa  (ompeneneHus])) HE3aBUCHUMBIX
COOBITHIA.

YuyacTBoBaTHL B 00CY’K/JAeHHHM pelleHHsl 3aJa4H Ha
OIpeieIeHNe U UCTIO0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTHL B 00CY’KJAeHHHM pelleHHsl 3aJa4Hl Ha
IIOUCK BEpPOATHOCTEH, B TOM UHUCIIE YCIOBHBIX, C
UCIIOJIb30BaHUEM JIepeBa CIIy4yailHOro OombITa.*

O06006menue,
KOHTPOJIb
44)

[IpencraBnenue nanueix. OnucarenbHas craTUcTHKA. ['padsbl.
BepostHocTh CIIy4aitHOTO COOBITHS. DIIEMEHTHI
KOMOWHATOPHKHU.

I[loBTOPSITH W3y4YEeHHOE U BBICTPAMBATh CHCTEMY
3HAHUMU.

PemaTh 3apaum Ha NpeaCTaBICHUE U OMMCAHUE TaHHBIX
c IIOMOUIbIO W3Y4YEHHBIX XapaKTEePUCTHK (c
UCIIOJIb30BaHUEM BU3YaJIbHOM OIOPHI).

*Y4yacTBoBaTh B O0CYKJAeHHMHM pelIeHUus1* 3aJa4m C
npUMeHEeHHEeM rpadoB.

Pemate 3agaum Ha  HaXOXJIEHUE  BEPOSITHOCTH
CIIy4aifHOTO COOBITHS TO BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCJI€ B OIbITaX C PaBHOBO3MO>KHBIMHU
3JIEeMEHTaApPHBIMU COOBITUAMH (C BU3YalbHOM OMOpPOii).
*YyacTBoBaTh B 00CY:KIEHHUM PpelleHMsA™ 3aJadyd Ha
HAXO0XJIEHHUE BEPOSITHOCTEH 00BEAMHEHUS U TIEPECEUCHUS
COOBITHI, B TOM YHCJIE HE3aBUCUMBIX, C UCIOJIb30BAHUEM
rpadguuecKkux TMpeACTaBICHUM U JepeBa CIy4ailHOTO
OTIbITA.

*YuyacTBOoBaTh B 00CYXK/JAEHMH PeLICHUs* 3aJauM Ha
nepevnciieHne KoMOMHAIUH (YKclia mepecTaHOBOK, Yucia
COUeTaHMil), HA HAXOXICHHE BEPOATHOCTEH COOBITHI C
IPUMEHEHHEM KOMOMHATOpPUKM, B TOM 4YHCIE C
UCII0JIb30BaHUEM TpeyronbHuka [lackans.




9 kaacc (34 4)

Ha3Banue
pasaena (TemMbl)
(UM CJI0 YacoB)

OcHoBHOE coaepikanue

XapaKTepHCTI/IKa JACATCJIBHOCTH oﬁyqaloumxca

IToBTOpEHHE
Kypca 8 kiacca
44)

[IpencraBnenue  manHbix. OmnucaTenbHas  CTaTHCTHKA.
Onepanuu Haj coObITHAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOPSAITH W3y4YEeHHOE U BBICTPAMBATh CHCTEMY
3HAHHH.

Pemartsp 3a1a4u Ha NpeICTaBICHUE U ONKMCAHUE JJAHHBIX.
Pemars 3agaum Ha  HaxOXKACHUE  BEPOSATHOCTEU
00BEIMHEHUST M TIEPEeCeYEHUsT COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C  HCIOJb30BaHUEM  rpaduuecKux
MIPEICTABICHU U JIepeBa CIIy4YallHOIO OIBITA.

PemaTs 3agaum Ha mepednciieHne KOMOMHAIUH (dncia
MEPECTAaHOBOK, YHCJIA COYECTAaHWH), HA HaAXOXKICHHUE




BEPOSATHOCTEMH COOBITHIA c PUMEHEHHUEM
KOMOWHATOPUKH, B TOM YHCI€ C HCIOJIb30BAHHEM
TpeyroabHuka [lackans

DJ1eMeHThI
KOMOMHATOPUKH
44

Kombunaropnoe mnpaBuino ymHOXeHus. llepectaHoBKwU.
®daxropuan. Couetanus U yucio coyetaHui. *TpeyronbHuk
[Mackas.* [IpakTnueckas pabora «Bprancienue
BEPOSITHOCTEH C HUCHOJIb30BAHUEM KOMOWHATOPHBIX (DYyHKIMIA
IICKTPOHHBIX TAOJIHIIY.

OcBauBath Ha  0a30BOM  YpPOBHe  NOHSATHA:
KOMOMHATOPHOE TMPABUJIO YMHOXEHHS, YHOPSIOYCHHAs
nmapa, TpOWKa OOBEKTOB, MEPECTaHOBKa, (hakTopual
YHClla, COYETaHWE, YHUCJIO COYETAaHUH, *TPEeyroJbHUK
[Mackas.*

PemiaTth mpocreiilmime 3agauM  Ha  TepeYHCICHUE
YIOPSA0YEHHBIX nap, TPOEK, [IEpPEYUCIICHNE
MEPECTAHOBOK W COYETAHUU DIEMEHTOB PAa3IUYHBIX
MHOECTB (110 00pa3iry).

Pemiath mpocreiilme 3aaayM Ha NPUMEHEHHE YHCIa
coueTaHMil B ayirebpe (COKpameEHHOe YMHOKCHHE, OMHOM
HproToHa) (¢ HampapIstomeld TOMOIIBIO).

Pemath, mnpuMeHsii KOMOWHATOPWKY, 3aJadyd Ha
BBIUMCJICHHE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIbIO
AIIEKTPOHHBIX TAOJUI] B XOJ€ MPAKTHYECKOH paboOTHI (C
BU3YaJIbHOU OMOPOH).

I'eomerpuueckas
BEPOATHOCTH
4

*'eomeTpuueckas BepossTHOCTh. CiydaliHbIM BBIOOp TOUKH U3
(GUrypsI Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH. *

*(OcBanBaTh MOHSATHE TCOMETPUUECKOM BEPOSTHOCTH.
YuyacTBOBaTHL B 00CYXKJAE€HMH PpelIeHHs 3a4a4d Ha
HaxXOXXJIEHUE BEPOATHOCTEH B ONBITAX, MPEICTABUMBIX
KaK BbIOOp TOYEK W3 MHOTOYTOJIbHHMKA, Kpyra, OTpe3ka
WK TYTU OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA *

HcnsiTanus
bepuyiiun
(6 9)

Hcneitanne. VYenmex u Heynada. Cepusi HCHOBITAaHMM 110
nepBoro ycnexa. HMcnoeitanus bepnymiu. BepostHocTn
coObiTuii B cepun wucnbiTanuil bepuymnu. IlpakTuueckas
pabota «Vcneiranus bepHymim.

OcBanBaTh Ha 0230BOM YPOBHE NOHATHS: HCIIBITAaHUE,
3JIeMEHTapHOe COOBITHE B UCTIBITAHUH (yCIeX U Heyaaya),
cepus HCHBITAaHWW, HACTYIUICHHWE IIEpBOr0 ycrexa
(neynaun), cepus ucnbiTanuii bepuymmu.

Pemars mpocreiimiue 3agauM Ha  HAXOXKJICHHE
BEPOSTHOCTEH COOBITHI B CEPUM MCIBITAHUN JIO TIEPBOTO
ycrexa, B TOM 4YHCJe C MPUMEHEHHEM (OPMYIIbI CyMMBI




FeOMETPUYECKON Mporpeccuu (C OMopoi Ha CIPaBOUYHYIO
uH(pOPMAITHIO).

Pemate mpocreiimme 3aauM HAa  HAXOXJACHHUE
BEPOATHOCTEH  3JIEMEHTApPHBIX COOBITUH B  CEPUU
ucnbiTaHuil bepHyM, Ha HaXO0XJACHUE BEPOSTHOCTH
ONPEACNIEHHOIO YHUCJIA YCIIEXOB B CEPHUHM HCIBITAHUN
Bepnymiu (¢ BU3yalibHON OMOPOi).

H3yuars B X0€ NpaKkTH4YeCKOil padoThl, B TOM YHCIIE C
MOMOIIIBIO TU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui bepHym

Cayuaitnas
BeJIMYMHA
(64)

CnyualiHas BeJIMYMHA M PACIPENEICHUE BEPOSITHOCTEH.
Marematnueckoe OXHMJAHME W JHUCHEPCHA  CIy4YalHOH
BelIMYMHBL. [Ipumeppl MaTeMaTHMYeCKOro OXHUAAHHUA Kak
TEOPETHUYECKOr0 CPEIHErO 3HAYCHUS BEIIMYHHBI.

Ilonatue o 3akoHe Oombmux  yucen. M3mepenue
BEPOSITHOCTEW C MOMOLIBIO 4acToT. [IpuMeHeHune 3akoHa
OOJIBIINX YHCEI.

OcBoutrs Ha 0a30BOM YpOBHEe NOHSTHS: ClydyaiiHas
BEJIMYMHA, 3HAYCHUE CIly4anHON BEJINYMHBI,
pacnpeziesieHue BEPOSTHOCTEN.

HM3yuars u o00cyxnaTp InpuMepbl AMCKPETHBIX U
HENPEPbIBHBIX CIyYaiHbIX BEIMYUH (POCT, BEC YEJIOBEKa,
YHUCIIEHHOCTb HaCeJICHUs, Ipyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABILUECS B Kypce€ CTaTUCTHKH),
MOJICJIbHBIX ~ CIy4YallHBIX  BEJIMYMH, CBSI3aHHBIX CO
cilyyaliHbIMU omblTaMu (OpocaHue MOHETHI, UTpajlbHON
KOCTH, CO CITy4aifHBIM BBIOOPOM H T. II.).

OcBauBath Ha  0a30BOM  YpPOBHE¢  IOHATHA:
MaTE€MaTHYECKOE OKUJAHUE CIy4alHOW BEIWYMHBI Kak
TEOPETUYECKOE cpenHee 3HAuYEHHUE, JUcrepeus
CIIy4aiiHOM BEJIMYMHBI KaK aHAJIOT JUCIEPCUU YUCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIEHUE MAaTEMaTHYECKOIO
OXMJIAHMSI W  JIUCIEPCUU  JUCKPETHOW  CilydailHOM
BEJIMYMHBI 110 33JJaHHOMY paclpeesieHUuI0, B TOM 4HCIIe
3aja4, CBS3aHHBIX CO CTPAXOBaHHWEM M JoTepesMu (c
HaIPaBJISAIOLIEH TOMOILBIO).

3HAKOMHMTBCA C MaTeMaTU4eCKUM OXHJAaHHEM U
JUCIIEPCUEN HEKOTOPBIX PpAaCHpPEACIICHUI, B TOM YHCIE
pacnpezeneHus Ciay4ailHOW BEJIMYMHBI «UHUCIO YCIIEXOB»




B CEpUHU UCTIBITaHUN bepHymu.

HN3yyaTth 4acToTy COOBITUS B  TIOBTOPSIOIIMXCS
CIIy4aifHBIX OMBITAX KaK CIIy4alHYIO BEJIHUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoibIuXx uncen (B ¢opme
bepuynnu): mnpu OOJBIIOM YHCIE ONBITOB YacToTa
cOOBITHs OJIM3KA K €r0 BEPOSITHOCTH.

PemiaTth 3amauMm  Ha U3MepEeHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIISIONICH TTOMOIIBIO).
OOcy:xn1aTp  ponb  3akoHa  OONBIIMX  YUCENl B
000CHOBaHUU YaCTOTHOTO MeToaa HU3MEPCHHUS
BEPOSATHOCTEH.

OOcyxnaTh 3aKOH OOJBIIMX YHCENT Kak IPOsBIECHUE
CTaTHCTUYECKON YCTOMYUBOCTH B U3MEHUMBBIX SIBJICHHUSIX,
poJib 3aKOHa OOJBIIMX YHCEI B MPUPOJEC M B KU3HU

YeJioBeKa.
O0o00menue, [IpencraBnenne  ganHbix. OmnucarenpHas — craTucTuka. | IloBTOPATH M3y4eHHOE U  BBICTPAMBATHL CHCTEMY
KOHTPO.Ib BepositHoCTh CIIy4aliHOTO COOBITHSL. OneMEeHThl | 3HaHUM.

(10 v) KoMOMHaTopuku. CiydaiiHble BEIMYMHBI U PACIIPEICICHHUS. PemaTe 3a1a4M Ha IIPEICTABICHUE U ONIMCAHUE JaHHBIX.

Pemiate 3aaum  Ha  HaXOXICHHUE  BEPOSTHOCTEH
COOBITHII, B TOM YHCIIE B OMBITaX C PAaBHOBO3MO>KHBIMHU
3JIEMEHTApHBIMU COOBITUSIMH, BEPOSTHOCTEN
OOBEIMHEHNUST W TEPECeUeHUs] COOBITHH, BBIUYUCIATH
BEPOSTHOCTM B ONBITaX C CEpUSMHM  CIy4alHbIX
WCIIBITAHUI

[Ipu pa3paboTke paboueil MporpaMMbl B TEMAaTHMYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCIIOJIb30BaHUS 3JIEKTPOHHBIX (LIM(PPOBBIX) 00pPa30BaTEIBHBIX PECYPCOB, ABISIONIMXCS Y4EOHO-METOANUYECKUMHU MaTepUuaiaMu
(MyIbTUMEIUNHBIE TPOTPaMMbl, JJIEKTPOHHbIE YUYEOHUKH W 33JaYHUKU, OJJIEKTPOHHbIE OUOIMOTEKH, BUPTYyaJIbHBIC

na6opaTopHH, HUI'POBLIC IIPOIr'paMMBbl, KOJUJICKIINH I_II/I(l)pOBI)IX O6pa3OBaT€J'II>HI)IX pecprOB), HCII0JIB3YCMBIMU IJIA 06yquH;1 )51



BOCIINTAHUA PaA3JINYHLIX I'PVYIIII HOHB3OB&TCHCﬁ, INpCACTAaBJICHHBIMH B 3JICKTPOHHOM (I_II/I(prBOM) BHUAC U PCAIUIYIOIIUMHU

muaaktrndeckne Bo3mokaHocTu KT, comepxanue KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa30oBaHUH.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

e MakapsiueB F0.H., Munaxxk H.I'., HemkoB K.W. u npyrue: noa pen.
TemsikoBckoro C.A.MatemaTtuka. Anrebpa: 7-i kiacc: 6a30BbIN YPOBEHB:
yuebHuK 15-e u3nanue, nepepaboTaHHoe, AKIIMOHEPHOE OOIIECTBO
“N3narenbctBO “IIpocBeienue, 2023r.

e MakapsrueB FO.H., Munarok H.I'., Hemkos K.W. u np./ [ox pen.

TemsikoBckoro C.A.//Matematuka. Anrebpa. ba3oBriii ypoBeHb. 8 Kiacc,
“UszparenbcTBO “IIpocBemenne, 2024 r.
e MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np./ [1ox pen.

Tenskockoro C.A.//Matemaruka. Anredpa. ba3zoBrlii ypoBeHb. 9 Kitacc,
“N3narenbctBO “IIpocBeiienue, 2024r.

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Meroandeckoe mocoOre sl YIUTeNs K TPEIMETHON JIMHUH YICOHUKOB TI0
anreope FO. H. Maxkapsruesa, H. I'. Munatok, K. M.HemikoBa u ap., 2-e uznanue,

crepeotunHoe, Mocksa, «IIpocsemenue», 2023 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmnoreka IIOK https://m.edsoo.ru/7f41feec



https://m.edsoo.ru/7f41feec

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

 ['eomerpus, 7-9 xknaccel/ Atanacsu JI.C., byry3zoB B.®., Kagomues C.b. u

npyrue, AkinonepHoe obmectro «M3aarenscTBo «IIpocsemnienuey, 2023 T.

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIS
Metoauyeckue pexkomeHaanuu. 7-9 knaccel (k yueOHuky Artanacsina JI.C.,
byry3osa B.®., Kanomuesa C.b. u ap.), 2-e uznanue, crepeotuntoe, Mockaa,

u3a. " IIpocsemenue”, 2023 rox

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka I{OK https://m.edsoo.ru/8866c3ea



YYEBHO-METO/JUYECKOE OBECIEYEHUE OBPA3OBATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIUISI VUEHUKA

» MaremaTuka. BepossTHOCTh U cTaTHCcTHKA: 7-9-€ Kiacchl: 6a30BbIi YPOBEHD:
y4eOHHK: B 2 dacTax, 7-9 knaccel/ Beicotkuii 1.P., SAmenko W.B.; mox pen.

Amenko U.B., Akumoneproe o61ectBo «M3narenbctBo «IIpocBemeHuey

METOJAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Metoauueckoe nocodue s yuurtens k npeamerHoi aunuu U. P. Briconkoro, U.
B. fmenko. "BepostHocTh M cTatncTuka.", Mocksa, u3z. " [Ipocsemenue", 2023

rona.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmuoteka [{OK https://m.edsoo.ru/863ec78e
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