I'ocynapcrBenHoe 010/1:keTHOE 001Ie00pa3oBaTebHOe yupe:kaeHue Camapckoi od1acTu
cpeaHss o0meodpazoBarejbHas KoJa Ne 1 «O0pa3oBaTeabHblil HeHTP» I.I.T. CMbIILIsIEBKA

MYHHIHMIAJIBHOTO paiiona Boskekuii Camapckoi odJ1actu

Paccmorpeno IIpoBepeno YrBepxaeHo
Ha 3acefanuu MO yuureneit 3am. upekrop no YBP Hupextop I'bOY COII Nel
(U3UKO-MaTEMATHIECKOTO ITUKIIA /H.B. Tumodeena «OL» n.r.T. CMbILILISIEBKA
[IpoTokomn Nel /N.B. Bypuesa
oT «24» aBrycra 2023r. (moamuce)
IIpencenarens MO «25» aprycra 2023 (moanuce)
[Turosa T.IO. [Tpuka3z Ned98-o1
«30» aBrycra 2023
PABOYAS ITIPOT'PAMMA
[Tpeamer (kypc): MaTeMaTHKa Knace 5-9

Ob1ee konuyecTBO yacoB 1o yyeOHoMy miiaHy 204 4acoB B roj
B Hememro: 5-9 kimacceI-64.
CocraBnena B cootBeTcTBUH ¢ [IprimepHoii paboueil mporpamMmmoil no matemaruke. OgoOpeHa

peuieHreM ¢eaepaibHOro yueoOHO-METOINYECKOro 00beIMHEHHS 10 001IeMy 00pa30BaHHIO, POTOKOJ

3/21 o1 27.09.2021 T.

VYuebnuk: MaremaTnka, Y4eOHUK JUIA 5, 6 KJIacCOB
Agsrop: lopodees I'.B., Ilappirun N.d
N3narensctBo: «IIpocBemenne»

Ton uzmauus: 2021 r.

CocraBurenu: YUUTCIIA MO (bI/ISI/IKO-MaTCMaTI/I‘-ICCKOF O IUKJIa

MognucaH: bypuesa MpuHa BnagummnposHa

BypueBa MpnHas: s s¥ieey tai v e

Cwmbliwnseska”, CN=bypuea VpuHa
BnagumunposHa, E=schoollkp@mail.ru

Bn a.D' I/I M I/I po B H a OcHoOBaHM1e: MHOI0 PacCMOTPEH 3TOT AOKYMEHT

Foxit Reader Bepcus: 10.1.1



COJEPKAHUE

[TosicuutenpHas 3amucka
OO61as xapakTepucTuka yueOHoro npeamera «MaremaTtuka
Lenu n3ydenns yaeOHOTO mpeamera «MaremaTrukay
Mecto yuebHoro nmpenmMera «MaremaTHKa» B y4eOHOM ILJIaHE
Cogepxanue yaeOHOTo npeamera «MaremaTuka
5 Kkracce
6 Kacc
7 xnacc
8 kJacc
9 knacc
[Inanupyemble pe3ynbTaThl OCBOCHHsS yueOHOro mpeamera «MaTemaThka» Ha ypOBHE
OCHOBHOT0 00111er0 00pa30BaHMs
JlnuHOCTHBIE PE3YNIBTATHI
MetanpeameTHbIe pe3ynbTaThl
[IpenmeTHBIC pe3yabTATHI
5 knacc
6 kiacc
7 xJ1acc
8 kiacc
9 knacc
Temarnueckoe MIaHUPOBAHUE

5 knacc (204 gaca)



Pabouast mporpamma mo MaTeMaTHKE COCTaBJICHA B COOTBETCTBUU:

v denepanbHbIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOTO OOIIETro
oOpa3oBaHMs, YTBEPKJICHHBIM MpHKa3oM MuHucTepcTBa o0pa3oBaHuss U Hayku Poccuiickoit
®enepanun ot 31.05.2021r. «O6 yrBep)aeHUU (enepabHOTO roCyAapCTBEHHOTO 00pa30BaTeIbHOTO
cTaHJapTa OCHOBHOTO o011ero oopazoanus» (3apeructpuponat 05.07.2021 Ne64101);

v IIpuka3 Munucrepcrta o0pa3oBaHUs u HAayKHU Poccuiickoit
@eneparun ot 22.03.2021 r. Ne 115 "O6 yrBepknenun Ilopsinka opraHuzanv ¥ OCYILECTBICHUS
o0pa3oBaTeNnbHOM  JIEATENIbBHOCTH [0  OCHOBHBIM  00IIe0Opa3oBaTeNbHBIM  MporpamMmam -
o0pa3oBaTeNpHBIM MPOrpaMMaM HauyaJdbHOro OOIIEro, OCHOBHOTO OOINEr0 U CpeAHero oOIIero
o0Opa3oBaHus;

v [TpumepHnoii paboueii mporpammoit mo maremaruke, Onobpena pemenneM ®YMO 1o
obO1emMy obpaszoBanuio, mpotokost 3/21 ot 27.09.2021 r.

v Ycerasom ['bOY COUI Nel «OL» m.r.1. CMBILILISAEBKA;

v OcHoBHOI 001I€00pa30BaTEIBLHON MPOTPaMMOM OCHOBHOTO 001Iero 00pa3oBaHUS
I'bOY COLI Nel «OL» m.r.1. CMBIILISIEBKA;

v Pa6oueit nporpammoii Bocutanust [ bOY COL Nel «OLl» m.r.1. CmbliuiseBka

MNOACHUTEJIBHASA 3AIINCKA
OBILIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA "MATEMATHKA"

Pabouas mporpaMma 1o mMaremMaTuke A 0OydaroLIMXCs 5 KJIaccoB pa3paboTaHa Ha OCHOBE
denepanbHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa OCHOBHOIO OOLIEr0 0Opa3oBaHMs C
Y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHU, MPEIBABIIEMBIX K MATEMAaTHYECKOMY 00pa30BaHHUIO,
U TpagMLUUN pPOCCHHCKOro 00pa3oBaHHs, KOTOpble OOECHeYuBAIOT OBJAJEHHE KIIIOUYEBBIMU
KOMIETEHIMSIMH, COCTaBJISIOIIMMH OCHOBY JUISI HENPEPhIBHOIO OOpa3oBaHUS U CaMOpa3BUTHS, a
TaK)Xe LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JINYHOCTHOTO M TIO3HABATENIBLHOTO pa3BUTHs oOyyatomuxcs. B
paboueil mporpaMMe yuTeHbl HJEHM U TMoyokeHHs KoHuenuum pa3BUTHS MaTeMaTHYeCKOIro
obpazoBanust B Poccuiickoii @enepamuu. B smoxy unudposoil Tpanchopmamuu Bcex chep
YeJIOBEYECKON JEeSATETbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3
0a30BOi MaTeMaTU4ECKOW MOATOTOBKHU. YK€ B IIKOJIE MaTEMAaTHKa CIIYKHUT OIMOPHBIM MIPEIMETOM ISt
U3YYEHUS] CMEXHBIX JUCIUIUIMH, a IOoCie IIKOJbl pealbHOW HEOOXOAUMOCThIO CTaHOBUTCS
HenpepbIBHOE 00pa3oBaHue, YTO TpeOyeT MOIHOIIEHHOM 0a30Boii 0011e00pa3oBaTeIbHOI MOATOTOBKH,
B TOM YMCJIE U MAaTEMAaTHYECKOM.

OT0 00YyCIOBIEHO TE€M, 4YTO B HAIIM JHU pacTéT YUCIO0 Mnpodeccuil, CBA3AHHBIX C

HCMMOCPECACTBCHHBIM IIPUMCHCHUEM MAaTEMaTUKU: MU B ccbepe O9KOHOMUKH, H B 6I/I3HGCG, U B



TEXHOJIOTUYECKUX OO0JIACTSIX, M Jlae B TYMaHUTApHBIX cdepax. Takum oOpa3oM, Kpyr IIKOIbHHUKOB,
JUISL KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYUMBIM IPEIMETOM, PACIIUPSIETCS.

[IpakTHyeckass MOJIE3HOCTh MaTeMaTHKH OOYCIOBJIEHA TEM, 4TO €€ IMPEIMETOM SBIISIOTCS
¢byHIaMEeHTaJIbHBIE CTPYKTYphl HAIIEr0 MHpA: HPOCTPAHCTBEHHBIE (OPMBI U KOJIMYECTBEHHBIC
OTHOIICHHS OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JOCTATOYHO CIOXKHBIX,
HEOOXOAUMBIX JJISi Pa3BUTHA HAYyYHBIX M TPUKIAAHBIX UAeH. be3 KOHKPETHBIX MaTeMaTH4YeCKHUX
3HAHUI 3aTPyJHEHO NMOHMMAaHHE MPUHIMIIOB YCTPOWCTBA M HCIIOJIb30BAaHHS COBPEMEHHON TEXHUKH,
BOCIIPUATHE M HHTEPIpPETalusl pa3sHOOOpa3HOH COLMAIBHON, HSKOHOMHYECKOH, MOIMTHYECKON
uHpopManuy, Manod3pPeKTHBHA MOBCEIHEBHAS MPAKTUYECKas AEATEIHbHOCTh. KaXIoMy 4YeloBeKy B
CBOEGH JKM3HU MPUXOAUTCS BBINOIHATH PACYETHI U COCTABIATH AITOPUTMBI, HAXOAUTh M MPUMEHSTH
(dbopMyIbl, BIageTh NPAKTUYECKUMHU MPHEMAaMHU T€OMETPHUECKUX M3MEPEHUI U MOCTPOCHHI, YUTATh
UHGOPMAIMIO, TPEICTABICHHYI0 B BUAE TaONUI, auarpaMM U TpaduKOB, XUTh B YCIOBHSIX
HEONpeIeNEHHOCTH ¥ TOHUMATh BEPOSITHOCTHBIN XapaKkTep CIIy4aiHbIX COOBITHIA.

OnHOBpPEMEHHO C pacmpeHueM chep NPUMEHEHHS MAaTeMaTHKH B COBPEMEHHOM OOIECTBE
Bc€ Ooylee BaKHBIM CTAHOBUTCS MAaTEMaTHYECKUH CTHJIb MBIIUICHUS, TPOSBISIONIMNACA B
OIpeAe’EHHBIX YMCTBEHHBIX HaBBbIKaX. B mporecce u3yd4eHUs MaTeMaTUKU B apceHal NPUEMOB U
METOJIOB MBIIIUICHHS 4YEJOBEKAa ECTECTBEHHBIM 00pa3oM BKIIOYAIOTCS HWHIYKIUS M JIEAYKIHA,
0000ImIeHne W KOHKpETH3alus, AaHalu3 M CHHTE3, KiIaccu(UKamusi U  CHCTeMaTH3aIus,
abctparmpoBanne u aHajgorus. OOBEKTBI MaTEMAaTHYECKHX YMO3AKIIOYCHHH, TMpaBWia UX
KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAaHHW3M JIOTUUECKHX ITOCTPOCHHUH, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus (opMynupoBaTh, OOOCHOBBIBATb M [JOKa3blBaTh CYXIEHHUSA, TEM CaMbIM pa3BHUBAIOT
JOTHYECKOE MBIIUICHUE. Benymas poib MNpHHAUICKHT MaTeMaTHKe W B (HOPMUPOBAHHU
ATOPUTMUYECKON KOMITOHEHTHl MBIIUICHUSI W BOCIMTAHUM YMEHHW JEWCTBOBATH MO 3aJaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBATh W3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mpouecce pemeHus 3agau
— OCHOBOH Y4eOHOH NeATeIbHOCTH Ha YpOKaXx MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOpUECKas M
MIPUKIIAIHAS] CTOPOHBI MBIIIJICHHUS.

OOydenune wmareMaTHKe Ja€T BO3MOXXHOCTh pa3BHBATh Yy OOYYAlOMIMXCS TOYHYIO,
palMoHaNbHYI0O M HMH(OPMAaTHBHYI pedb, YMEHHE OTOMpaTh HambOoyee MOAXOJAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKkue CpeAcTBa JJIs BBIPAKEHUS CYXKIEHUM M  HarJIsAHOTO HX
MPEeACTaBICHHUS.

Heo06xomuMbIM KOMIIOHEHTOM OOIIeH KyJIBTyphl B COBPEMEHHOM TOJIKOBAaHHH SIBIISIETCS 001IIee
3HaKOMCTBO C METOJaMHU TII03HAaHMUS ACHCTBUTEIBHOCTH, NPEACTABICHHWE O MpeIMeTe M MeToJax
MaTeMaTHKH, HMX OTJIMYMHA OT METOJOB JPYIMX €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00
0COOEHHOCTSIX TPUMEHEHHsS MaTeMaTHKH JUIS PEUICHHs HAyYHBIX M TPHKIAIHBIX 337ad. Takum
o0pa3om, MaTeMaTH4eckoe 0oOpa3oBaHWE BHOCHT CBOW BKJIaJ B (OPMHpPOBAHHE OOMICH KyIbTYPHI

YCJIOBCKaA.



I/I3yquHe MaT€MaTuKH TaKXKe CHOCO6CTBy€T 9CTCTUYCCKOMY BOCIUTAHUIO UYCJIOBCKA,
IMMOHUMAHHWIO KpaCOThl U HU3AMICCTBA MATCMATUYCCKUX paCCY)KHGHHﬁ, BOCIIPUATHUIO TCOMCTPHUYCCKUX

($bopM, YCBOEHUIO UEH CUMMETPHH.

HEJA U3YYEHUS YYEBHOI'O KYPCA

[TpropuTeTHBIMHU LIENIIMU O0Y4YEHHUSI MaTeMaTuke B 5—9 Kiaccax SBISIOTCS:

1. ¢dopMHupOoBaHHE ICHTPAJIBHBIX MAaTEMAaTUYECKUX TOHATHHA  (YMCIIO, BEIMYMHA,
reoMeTpuuecKkas purypa, nepeMeHHast, BEpOsSTHOCTh, QYHKIIHS), OOSCIICUYHBAFOIINX

NPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMATUYECKOTO 00pa30BaHUs 00YyJaIOIIHXCS;

2. MoJIBeIeHNE 00yYaromUXCs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTHKd M OKPYKAIOIIET0 MHpa, MOHMMaHUE MAaTeMaTUKW KaK YacTH OOMIeHd KyJIbTYypbI
YeJI0BEUYCCTBA;

3. pa3BUTHEC MHTCIUICKTYAJIbHBIX M  TBOPYECKMX  CHOCOOHOCTEH  OOYyYaroImuxcs,
MO3HABATEIBHON aKTUBHOCTH, HMCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH MBIIUICHHS, MHTEpeca K
M3YYCHHUIO MAaTEMAaTHUKH;

4. dopmupoBaHre  (QYHKIIMOHAIBHOW  MATEMaTHYEeCKOHM  TPaMOTHOCTH:  YMCHHUS
pacro3HaBaTh MPOSBICHHSI MaTEMAaTHYCCKUX MOHIATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX
KU3HEHHBIX CUTYalUsX U TPU U3YYCHUH JIPYTHX YI€OHBIX MTPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEeH, (hopMynMpoBaTh WX Ha S3bIKE MAaTEeMAaTHKH M CO37aBaTh MaTeMaTHYECKHE
MOJICJIM, TPHUMEHSATh OCBOCHHBIM  MAaTEeMAaTHYCCKHH  ammapar Ui PEHICHHS  MPAKTHKO-
OPMEHTUPOBAHHBIX 33J]a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJyYEHHbIE PE3yJIbTATHI.

OCHOBHBIC JIMHUN COJIEPKAHMS Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucna U BEIYUCICHHS,
«Anredpa» («Anredpanyeckue BIpaXKEHUs», «YPaBHEHUS U HEPABEHCTBAY), «DyHKIIHN,

«["eomerpus» («I"'eomerpuueckue GUrypsl UX CBOWCTBAY,

«3MepeHHne reoMeTpudecKuX BeIHuYuH»), «BeposTHocTh W craTHcTHKa». JlaHHbBIE JIMHUM
Pa3BUBAIOTCS TMapaUIeTHbHO, KaXk/1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOW, OJTHAKO HE HE3aBUCUMO
OJTHAa OT JPYTOM, a B TECHOM KOHTaKTe M B3aUMOAEUCTBUH. Kpome 3Toro, uX 00beHHSET JOTHIeCcKast
COCTABIISAIOLIAs], TPATUIMOHHO MpUCYyLash MaTeMaTHKe M IPOHU3BIBAIOIAs BCE MaTeMaTHYeCKue
Kypchl U coaepxarenbHble JuHMHA. CdopmynupoBanHoe B DenepalbHOM TOCYJapCTBEHHOM
o0pa30BaTebHOM CTAaHJIAPT€ OCHOBHOIO O0IIEero oOpa3oBaHMsI TpeOOBAHHME «yMETh OIEPUPOBATH
MOHATHUSIMH: OTIPEJIeIICHUE, aKCHOMa, TeopeMa, I0Ka3aTelIbCTBO; YMEHHE Paclio3HABaTh HCTUHHBIE U
JIOXKHBIE  BBICKA3bIBAHMs, TNPUBOJUTH INPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSA U
OTPHIIAaHUS BBICKA3bIBAaHHMI» OTHOCUTCS KO BCEM KypcaMm, a (OPMHPOBAHME JOTMUECKHX YMEHUH
pacmpenensercs Mo BCeM TojaM oOOydeHHss Ha ypOBHE OCHOBHOTO OOIIEro  0oOpa3oBaHUA.

Conepxanne 00pa3oBaHmUs,



COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus [IpumepHOi pabodeil mporpammsl,
pacripesieIEHHBIM IO TroJlaM 00y4eHusl, CTPYKTYpUPOBAHO TaKUM 00pa30M, 4TOOBI KO BCEM OCHOBHBIM,
IPUHLIUIMAIBHBIM ~ BOIpocaM  oOywaromuecss — oOpallaiuch HEOJHOKPAaTHO, YTOOBI OBJIA/IEHUE
MaTEMaTUYECKUMHU MOHATUAMHM M HAaBBIKAMU OCYILECTBIIIOCH IIOCIEA0BATENBHO U IOCTYNATEIbHO, C
COOJIIOJICHEM TPUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAIMCH B OOIIYIO CHUCTEMY
MaTeMaTHYECKUX TNPEACTaBICHUN OOy4yaromuXxcs, pacmupsas U yrayomss ee, oOpa3ys NpodyHbIE
MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O ITIPEJMETA «MATEMATHUKA» B YYHEBHOM IIJIAHE

B coorBerctBuM ¢ @enepanbHbIM IOCYJapCTBEHHBIM 00pa30BaTEIbHBIM  CTaHAAPTOM
OCHOBHOTO 00IIero oOpa3oBaHUS MaTeMaTHKa SBISETCS O0sM3aTeNbHBIM MNPEIMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. B 5—9 kmaccax y4eOHbIN npeaMeTr «MaremaTHKay TPaJULIMOHHO U3y4aeTcs B
paMKax ClIeAyroIIUX y4eOHbIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kilaccax —
KypcoB

«Anrebpa» (BKIIOYas 3JEMEHTHl CTAaTHCTUKA W TEOPHUH BEpPOSTHOCTEH) u «l'eoMeTpusy.
Hacrosieit nporpamMmmoii BBOJUTCSI CAMOCTOSATEIbHBINA yueOHbIN Kypc «BeposTHOCTh U CTaTUCTUKAY.

Hacrosimeit nporpaMmoii npenycMaTpuBaeTcs BblIEICHUE B Yy4eOHOM IUIaHE HAa H3yueHHE
MaTeMaTHKu B 5—9 kjaccax 6 4acoB B Hezento, Bcero 1020 yueOHbIX 4acoB.

Temaruueckoe IIaHUPOBaHHUE YUEOHBIX KYpCOB M PEKOMEHJYEMOE pacIpe/eiieHle y4eOHOro
BPEMEHM JUIsl M3Yy4YEHHUsS OTAEJIbHBIX TEM, IPEIJIOKEHHbIE B HACTOALIEH MporpaMme, Haa0
paccMaTpuBaTh KaK IPUMEPHbIE OPUEHTHPHI B IOMOIIb COCTAaBUTEII0 aBTOPCKON paboueil mporpaMmsl
U TpEeXIe BCEro yuureno. ABTOp pabouell mporpammbl BOpaBe YBEIMYUTh WIM YMEHBIIUTh
MPEAJIOKEHHOE YHCIO YYeOHBIX YacoB Ha TeMy, 4YTOOBl YyriayOWTbCs B TEMAaTHKy, Oojee
3aMHTEPECOBABIIYI0 YYEHHMKOB, WM HANpPaBUTh YCUJIUS Ha MpeojojieHue 3aTpynHeHui. [lomyctumo
TaK)K€ JIOKAJbHOE IEPEepacHpe/esICcHNe U MEPECTaHOBKA 3JIEMEHTOB COJIEP)KAHHS BHYTPU JAHHOIO
kiacca. KonndyecTBo mpoBepoOUHBIX PabOT (TEMAaTHUYECKUN U UTOTOBBII KOHTPOJIb KaueCTBa YCBOEHUS
y4eOHOTO0 Marepuana) M HX TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PabOThI, TECTHI) OCTAIOTCS Ha
ycMOTpeHHe yuuTensd. Takke yduTenb BIpPaBE YBEIUYUTh WJIM YMEHBUIUTH YHCIO y4EOHBIX YacoB,
oTBeAI€HHBIX B IlpumepHoii paboueil mporpamMe Ha 000OIIEHHE, TOBTOPEHHE, CUCTEMATH3AIMIO
3HaHU#l oOydvaronmxcs. ENWHCTBEHHBIM, HO NPUHIUNHAILHO BAXXHBIM KpUTEpUEM,  SBIISETCS

AOCTHXKCHUC PE3YJIbTATOB O6y‘-ICHI/I5[, YKa3aHHBIX B H&CTO?[HICI\/'I nmporpamme.



COJAEP/KAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

5 KUIACC

Harypasibnble unciia u HyJb

HarypanbHoe uucno. Psg narypanenbix umcen. Yucino 0. M3o0pakeHre HATypaabHBIX YHCEI
TOYKaMH Ha KOOPJAMHATHON (YHCIIOBOM ) TPSIMOA.

Ilo3unmoHHas cucreMa cuucieHMs. Pumckas Hymepanus Kak IpUMeEp HENO3ULMOHHOU
CUCTEMBI cuncieHus. JleciTuunas cuctema CUMCIICHUS.

CpaBHeHUE HaTypalbHBIX 4YHUCEN, CpPaBHEHUE HATypajbHBIX uucesn ¢ HyléM. CrnocoObl
cpaBHeHUs. OKpyTIJIeHHE HaTypaJIbHbBIX YHCET.

CrnoxeHue HaTypaJbHBIX YMCEN;, CBOMCTBO HYJS IIPU CIOXKEHHM. BbluntaHue kak aeicTBue,
o0paTHOE CIIOKCHHIO. Y MHOXKCHHE HATYPATbHBIX YHCEI; CBOMCTBA HYJS U SAMHUIIBI TPH YMHOKCHUHU.
Jlenenue kak JaeiicTBHe, oOpaTHOe yMHOXKEHHIO. KOMIOHEHTHI AEWCTBUN, CBSI3b MEXKAY HHUMHU.
[IpoBepka pe3ynbTaTta apudmernueckoro neictBus. IlepemecTurensHoe U coveTaTeNIbHOE CBOWCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXKEHUS, PaCIpeIeTUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonp3oBanue OYyKB s 00O3HAUEHHS HEU3BECTHOIO KOMIIOHEHTAa M 3allMCH CBOWCTB
apudmeTnyecKkux IeHCTBUI.

Jenutenun U KpaTHble 4HUCIA, pa3joKeHHE Ha MHOUTenu. IIpocTeie M cocTaBHbIE uucIia.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenensb ¢ HATYpaJIbHBIM MOKa3aTeIeM. 3allKiCh YUCIa B BUAE CYMMBI Pa3psiHBIX ClaraeMblx.

UucnoBoe BelpakeHre. BprunciieHne 3HaU€HU YMCIOBBIX BBIPAXKEHUI; TOPSIIOK BBITOJIHEHUS
nevctBuid. Mcnonb30BaHME TpPU BBIYUCIECHUSAX IEPEMECTUTENBHOIO U COYETATENIbHOIO CBOWCTB
(3aKOHOB) CIIOXKEHHS U YMHOXKEHUS, paCIIPEIeIUTEIHHOIO CBONCTBA YMHOKEHUS.

Hpobu

[IpencraBinenne o OpoOM Kak CrMocoOe 3amucu 4acTH BelnWuuHBL. OOBIKHOBEHHBIE IPOOH.
[IpaBuibHBIE U HeMpaBUIbHEIE ApoOu. CMmemanHas qpoOb; MpeICTaBIeHHe CMeIIaHHOW IpOoOU B BHJIE
HETIPaBUJILHON NpoOM W BBIIETICHUE IIEJIOW YacTH YHWCiIa W3 HENpaBWIbHOW apoou. M3o0pakeHue
npobeil ToukamMM Ha uuciaoBoM npsiMod. OcHOBHOe cBOHCTBO Jpobu. CokpaieHue apoOeil.
[TpuBenenue aApodbu k HOBoMY 3HaMeHaTento. CpaBHEeHUE IpoOeit.

CrnosxeHue U BeIUMTaHHE ApoOel. YMHOKEHHE U AelieHue apooeil; B3auMHO-00paTHbIE TpOOH.
HaxoxaeHue yacTu 1enoro u 1eyioro 1o ero 4acTH.

Hecstnunas 3amuchk ApooOeit. [lpeacraBneHue necaTudHod npoOW B BUIE OOBIKHOBEHHOM.
N3o0pakeHune neCITHYHBIX APOOEH TOUKaMU Ha YUCIOBOM MpsiMoii. CpaBHEHUE JECATUYHBIX JPOOEH.

ApudmeTndeckne IeHCTBUS C JECATUIHBIME Ipo0siMu. OKpyTiieHHE AeCATUYHBIX IPOOei.

Pemienne TeKCTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3amad apudmernyeckuM crocoOom. Pemienue noruueckux 3anad.



Pemenne 3amau mepeOOpoM BCEX BO3MOXKHBIX BapHAaHTOB. VICIoNb30BaHME NpW pEIICHHM 33734y
TAOJUI] U CXEM.

Pemenne 3agad, copepallMX 3aBUCHUMOCTH, CBS3BIBAIOIIME BEIWYHMHBI. CKOPOCTb, BpPEM,
paccTosiHUE; 1I€Ha, KOJMYECTBO, CTOUMOCTb. EAMHHMIBI U3MeEpeHus: Macchl, 00bEMa, LEHBI;
paccTosiHus, BpEMEHHU, CKOPOCTH. CBSA3b MEXY €IMHULAMU U3MEPEHUSI KaKOU BETUUYHUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBieHne JaHHBIX B BUJE TAOIUII, CTOJIOYATHIX AUATPAMM.

Harnsgnas reomerpus

Harnsiuaele npencraBieHus o Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMas, OTPE3OK, Jyd, yrod,
JIOMaHasi, MHOTOYT' OJIBHUK, OKPYKHOCTb, KpYyT. YT01. [IpAMON, OCTpPBIH, TYIIO! U pa3BEPHYTHIN YIJIbI.

JlninHa oTpe3ka, METpUYECKUE €AMHULIBI AUHBL. [IMHa T0OMaHOH, IEpUMETP MHOTOYTOJIbHUKA.
W3mepenue u NoCTpOEHKE YIJI0B € IOMOUIBIO TPAHCIIOPTHPA.

Harmsnuele mpeacraBieHuss o Qurypax Ha IUIOCKOCTH: MHOTIOYTOJBHHK; IMPSIMOYIOJbHHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE QUIYP.

N300paxxenune ¢uryp, B TOM 4mcie Ha kierdaroi Oymare. [locrpoenue xoHdurypanuii us3
qyacTeil NpsMOM, OKPY)KHOCTM Ha HEIMHOBaHHOM M KieTuaTod Oymare. lcmonb3oBaHue CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJipaTa.

[Tnomanp OpsIMOYroJibHUKA U MHOT'OYTOJIBHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KiIeT4aTor Oymare. EAMHUIIBI n3MEpeHus MI0ma u.

Harnsinaele  mpexacrtaBieHuss O NPOCTPAHCTBEHHBIX — (urypax:  HOpSMOYTOJIbHBIH
napajienenunesi, Kyo, MHOTOrpaHHUKU. M300paxkeHne MpOCTEHIINX MHOTOTpaHHUKOB. Pa3BépTku
KyOa u napamnenenunena. Cozganue Mojeneil MHOrOTpaHHUKOB (M3 OyMaru, MpoBOJIOKH, MJIACTHIINHA
U ap.).

O0BEM NpsAMOYTOJIBHOTO Napaenenunena, kyoa. Enunuibsl n3mMepenns oobEéma.

6 KJIACC

Harypanbnsle yncia

Apudmernueckne JeMcTBUS € MHOTO3HAUHBIMU HATypajJbHbIMH 4HclIamMH. YuciaoBble
BBIPQ)XEHUS, MOPAAOK JACUCTBUI, HCIONb30BaHUE CKOOOK. lcronp3oBaHME NpU  BBIYMCICHUAX
MIEPEMECTUTENBHOIO U COYETATENIbHOTO CBOMCTB CIIOKEHUS W YMHOXKEHMsS, pacHpeeUTeIbHOIO
CBOMCTBA yMHOKEHHMs. OKPYTJII€HUE HATypaIbHBIX YUCEL.

JlenuTenu U KpaTHbIE YHMCla; HAMOOIBIIUI OOLIMI JenuTeNh U HauMeHblee obliee KpaTHOE.
JlenuMocCTb CyMMBI U IPOU3BEEHUS. [leneHne ¢ 0cTaTKOM.

Hpobu

OObIKHOBEHHAsT JIpo0b, OCHOBHOE CBOWCTBO JpoOH, COKpaimieHue aApoodeit. CpaBHeHHE H

YIOpAA0OYHNBAHUC np06el‘/'1. Pemienue 3a7a4 Ha HaAXO0XKIEHHE YAaCTH OT LEJIOr0 M IEJI0ro IO €ro 4acTH.



JlpoOHOe uncio kak pe3ynbrar AeneHus. [IpencraBienue aecaTuyHONW qpoOu B BHIe OOBIKHOBEHHOU
IpoOu M BO3MOXKHOCTH IPEJCTAaBICHHUS OOBIKHOBEHHOW IpoOW B BUJIE NeCATUYHOM. JlecsTuunble
ApoOu M MeTpuyeckass cucreMa Mep. ApupMeTndeckue AEHCTBHS M YMCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMH U AE€CATUYHBIMU APOOSMHU.

OtHomenue. Jlenenme B JgaHHOM oOTHomeHMH. MacmTad, mnponopuus. I[Ipumenenue
IIPONOPLMI IIPU PELLIEHUH 3a/1a4.

[TonsiTue npoueHTta. BpluncieHue MpoLeHTa OT BEIMYMHBI U BEJIUYMHBI IO €€ IPOLEHTY.
BblpakxeHne NpPOLEHTOB JAECATHYHBIMU JpoOsMu. Pemienue 3agay Ha mpoueHTH. BeipaxeHue
OTHOILICHUS BEJIMYMH B IPOLEHTAX.

[Tono>xxurenbHbIE M OTPULIATENIbHBIE YHCIIA

ITonoxurensHble U oTpuLarenbHbie yucia. Llensie yncna. Moayne yucna, reomerpudeckas
UHTEepHpeTanus MoIyas uucia. M3o0paxeHue uucesll Ha KOOpJAMHATHOW mpsMoil. Yuciosble
IIPOMEXKYTKH.

CpaBHeHne uucen. ApupMeTHYeCKHe ACUCTBUS C IMOJOKUTEIBbHBIMH M OTPHUIATEIHHBIMH
YHUCIIAMH.

[IpsimoyronbHass cucreMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpAUHATHOM IJIOCKOCTH.

bykBeHHbIE BbIpaKE€HUS

[Ipumenenue OykB JUIsl 3allUCH MaTeMaTHYECKUX BBbIpAXKEHUN U mpeasiokeHuil. CBolicTBa
apupMeTHyeckux JelcTBui. BykBeHHblE BBIPQXKEHHUS W YHUCIOBBIE IOJICTAHOBKU. bByKBEHHbIE
pPaBEHCTBA, HAXOXJAEHUE HEU3BECTHOro KOMIOHeHTa. PopMyibl; GopMyssl mepuMeTpa U IUIOMAan
MPsIMOYTOJIbHMKA, KBaJipaTa, 00bEMa napaienenurnea u Kyoa.

Pemenne TeKCTOBBIX 3a/1a4

Pemenne TEeKCTOBBIX 3ajauy apu(MeTHUecKUM crocobom. PemieHue Jorudeckux 3ajad.
Pemenue 3aau nepe6opoM BcexX BO3MOKHBIX BapUAHTOB.

Pemenune 3ajmau, copepxalivx 3aBUCHUMOCTH, CBS3BIBAIOLIUX BEIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHue; 11eHa, KOJIUYECTBO, CTOUMOCTD; NMMPOU3BOAUTENBHOCTD, BpeMs, 00bEM paboThl. EnuHuIIbI
U3MEpPEHUsS: MAaCChl, CTOMMOCTH; pPAacCTOSHUS, BpPEMEHHM, CKOpOCTH. CBsi3p MEXIy €AMHHULIAMU
U3MEPEHUS KaX101 BEIUYNHBI.

Pemenne 3amay, CBS3aHHBIX C OTHOIIEHHWEM, NMPONOPLHUOHAIBHOCTHIO BEIUYHMH, MPOIEHTAMU;
pellIeHrne OCHOBHBIX 3aJa4 Ha ApoOu U TPOIEHTHI.

OrneHka u NpUKHJIKA, OKPYTJIEHUE Pe3yNbTaTa.

CocraBneHne OyKBEHHBIX BBIPQKEHUH 110 YCIOBHIO 3a/1a4H.

[IpencraBnenne JaHHBIX C TOMOIIBIO TaOHIl U AuarpamMM. CtonOdareie AuarpaMMbl: YTEHUE U
nocrpoeHue. YteHne KpyroBbIxX JUarpamm.

Harnsagnas reoMCeTpHuia



Harnsanele nmpencraBineHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE30K, Jyd, yroi,
JIOMaHasi, MHOTOYT' OJIbHUK, YETBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPY’KHOCTB, KPYT.

B3aumHOe pacnosokeHuMe JByX INPpAMBIX Ha IUIOCKOCTH, IapajulelbHbIE IPSMBIE,
NEPIECHIUKYJIIPHBIE NpsMBIE. M3Mepenne pacCcTOsHMM: MEXy ABYMs TOYKaMH, OT TOYKH J0 NPSMOM;
JUIMHA MapIIpyTa Ha KBaJAPAaTHOU CETKE.

W3mepeHre M TOCTPOCHUE YIJIOB C IIOMOIIBIO TPAHCIOPTUPA. BuAbl TpEyroJbHUKOB:
OCTPOYTOJIbHBIM,  NPSMOYTOJbHBIMA,  TYNOYTOJIbHBIA;  pPaBHOOEIPEHHBIH,  PaBHOCTOPOHHUI.
YeTbIpEXYroNbHUK, INPUMEPHI YETBIPEXYTOJBHUKOB. IIpAMOYrosbHHMK, KBaapar: HCIOJIb30BaHUE
CBOWCTB CTOpPOH, YIJIOB, QuaroHaiei. M3oOpaxeHue reomerpuyeckux (GUIyp Ha HEIMHOBAHHOM
Oymare ¢ MCIOJB30BaHUEM ITUPKYIIA, IMHEHKH, YTOIbHUKA, TpaHcnopTupa. [locTpoeHns Ha KieTyaroit
Oymare.

[Tepumerp mHoroyrosipHuka. IloHATHe miomanu QUrypsl; €AMHUIBI U3MEPEHUs IUIOLIAIH.
[TpubnmxEéHHoe M3MepeHue Imiomaan Guryp, B TOM 4Yucie Ha KBajpaTHO#l cerke. [IpubnmxénHoe
MU3MEPEHUE JTIMHBI OKPYKHOCTH, IIJIOIIAIN KpPyTa.

CumMmMeTpusi: LIEHTpajibHas, OceBasi U 3€pKajibHasg cUMMeETpuu. [locTpoeHne CUMMETPUYHBIX
dburyp.

Harnsiiaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (pUrypax: mapajuienenures, KyO, npusma,
nupaMyuia, KOHYC, IWIMHAD, map u cdepa. M3obOpaxenne mpocTpancTBeHHBIX (uryp. ITpumepst
pa3BEPTOK MHOTOTPAaHHUKOB, IMIIMHIPA U KOoHyca. Co3gaHue MoJelel NpoCcTpaHCTBEHHBIX (uryp (13
Oymaru, MpOBOJIOKH, IJIACTUIIMHA U P.).

[Tonstue 00bEMa; enuHUIBI U3MepeHus: 00béMa. OOBEM NMPAMOYTOIBHOIO Mapaiesienunesa,

KyOa.

7 KUIIACC

Yucna v BBIYMCIECHUS

PannonaneHble yncia

Jpobu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO0]T OT OJHOM (OpMBI 3amUCH ApoOel K APYroi.
[loHsTHE palMOHANBHOIO 4MCIA, 3allUCh, CPABHEHME, YIOPSAAOYMBAHUE PALMOHAIBHBIX YHCEIN.
Apudmernueckre IEHCTBUS C pallMOHAIBHBIMU YhciIaMU. PeleHue 3aqad U3 peaqbHON MPaKTHUKU Ha
4acTH, Ha JIPOOH.

CrermneHb ¢ HaTypaJIbHBIM TOKa3aTelIeM: ONpe/esieHre, IpeoOdpa3oBaHue BhIpaXKEHU Ha OCHOBE
OTIpeCICHUS.

[TporeHThl, 3amuch MPOLIEHTOB B BUJAE ApoOM M ApoOM B BUAE NMPOLEHTOB. Tpu OCHOBHBIE
3aJlauM Ha MPOLEHTHI, pEeLICHHE 3a/1a4 U3 pealbHON MPAKTHKH.

[TpuMeHeHre TpU3HAKOB IEIMMOCTH, Pa3IoKeHNE Ha MHOXKUTEN HATYpaIbHBIX YHCE.

PeanbHbie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMast 1 o6paTHa;1 MMpONMOPHUOHATIBHOCTH.
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AnrebpanuecKue BHIPAKCHUS

IlepemeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAXKECHMS C IepeMeHHOu. [IpencraBineHue 3aBUCHUMOCTH
MEX]y BEIMYMHAMU B BUie GopMyIbl. Beraucienus no popmynam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPRKEHUH, TOXKAECTBEHHO PpaBHbIE BBIPAXKEHUS, IpaBUIIA
npeoOpa3oBaHusl CyMM W TPOU3BEACHUH, MpaBUIIa PACKPBITUS CKOOOK M MPUBEIACHUS IMOJOOHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnowiensl U MHorowieHsl. CreneHp MHOrowieHa. CIIO)KEHHE, BBIYATAHUE, YMHOXKEHUE
MHOr04JI€HOB. POpMyJIbI COKPAIIEHHOIO YMHOXKEHUS: KBaIpaT CyMMBI U KBaJapar pa3zHocTd. PopMmyia
Pa3HOCTH KBaApaToB. Pa3jioxkeHne MHOTOWICHOB HA MHOXKUTEIH.

YpaBHeHus

VYpaBHEHHE, KOpEHb YpaBHEHUs, IpaBWja INpeoOpa3oBaHMs ypaBHEHUS, PAaBHOCUIBHOCTb
YpaBHEHUH.

JInHeliHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YUCIIO KOPHEN JIMHEMHOIO YPaBHEHHUs, pELICHUE
JTuHEeNHbIX ypaBHeHUI. CocTaBieHUEe ypaBHEHUH IO YCJIOBUIO 3ajaud. PemeHue TeKCTOBBIX 3ajad ¢
IIOMOUIBIO yPaBHEHUI.

JluneliHoe ypaBHEHHE C JABYMs IepeMEHHbIMH U ero rpaduk. Cucrema JBYX JIMHEHHBIX
yYpaBHEHHH C ABYMS IepeMEHHBIMH. Pemenue cucreM ypaBHEHHH CrlocoOOM moacTaHOBKH. [Ipumepst
peLIeHUs TEKCTOBBIX 3a7a4 C IOMOIIBIO CUCTEM YPaBHEHUM.

Koopnaunats! u rpaduku. @yHkuun

Koopaunara Touku Ha npsAMoi. UucioBele NpoMexXyTKH. PaccTosHne Mexny IByMs TOYKaMU
KOOPIMHATHON IIPSIMOIA.

[TpsimoyronbHast cucreMa koopauHaT, ocu Ox u Oy. Alcuucca M OpaMHaTa TOYKHM Ha
KOOpAMHATHOH miockocTh. [Tpumepsl rpadukoB, 3aganubIx popmynaMu. YTeHne rpagKoB peanbHbIX
3aBUCUMOCTEN.

[Tonsitue @ynkuuu. I'paduk pynkuun. CsoiictBa pyHKuuid. JIunelinas ¢yHkuus, e€ rpadux.
I'paduueckoe pernieHne TMHEHHBIX YPABHEHHUI U CHCTEM JIMHEUHBIX YPaBHEHUM.

Havanbable noHsATHA reoMerpud. Touka, IpsMas, OTPE3OK, JIyd. Yroid. Bunabl yrios.
Beprukanbable U cMexHbIe yIibl. buccekrpuca yria. JlIomanas, MHoroyroiasHuk. [lapamiensHoOCTs U
MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpuu. [Ipumepsl cuMMeTpuu B
OKpPY’KaroIllleM MUpE.

OcHOBHBIE IOCTPOEHUS C IOMOIIBIO IUPKYJIA U TUHEUKH.

Tpeyronbauk. Beicota, wmeamaHa, OuccekTpuca, HuX CBoWcTBa. PaBHOOEIpeHHBIM U
PaBHOCTOPOHHMI TPEYroJbHUKU. HepaBeHCTBO TPEyroJbHUKA.

CpoiicTBa W  TpU3HAKM  PaBHOOEIPEHHOTO  TpeyrojbHHKAa. [IpuU3HaKM  paBeHCTBA
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TPEYTOJILHUKOB.

CBoiicTBa U MpU3HAKHU MapauIeIbHBIX NpAMbIX. CymMMa yIioB TpeyrojibHUKa. BHelIHue yriisl
TPEYroJIbHUKA.

[IpsaMoyronbHbIii  TpeyroiabHUK. CBOWCTBO MeIUaHbl MPSIMOYIOJIBHOIO TPEYroJIbHUKA,
IIPOBEAEHHOU K runorenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOyTroabHbIil
TPEYTroJbHUK C yriioM B 30°.

HepaBeHncTBa B TreoMeTpHH: HEPABEHCTBO TPEYrOJbHHUKA, HEPAaBEHCTBO O JJIMHE JIOMaHOH,
Teopema o 0oJbIleM yrie 1 6osbleil cropoHe TpeyronbHUKa. [leprnenankynsp U HakIoHHasl.

['eomerpuueckoe MecTo ToueKk. buccekTpuca yria v cepelMHHbINA NEPHEHIUKYISAP K OTPE3KY
KaK FeOMETPUYECKHE MECTa TOYEK.

OKpyXHOCTb U KPYT, XOp/Ja U AUaMeTp, UX CBOKUCTBA. B3anMHOE pacmookeHne OKpYKHOCTH H
npsamoil. KacarenbHast u cekymas K OKpYXHOCTH. OKpYXXHOCTb, BIIMCaHHas B yroj. BnucanHas u
OIMCaHHAsA OKPYKHOCTH TPEYTOJIbHUKA.

[IpencraBieHne JaHHBIX B BHJIE TaOJHII, TUarpaMM, rpaguKoB. 3aroIHeHUE Ta0NNIl, YTEHUE U
MOCTPOCHHUE JIuarpaMM (CTOJOMKOBBIX (CTOJNIOYATHIX) M KPYroBBIX). UTeHHE TpauKOB peaTbHBIX
nporeccoB. M3Bieuenne uHdopManuu M3 JUarpaMM M TaOJUI, MCIIOJb30BaHME M HHTEPIIpETaLUs
JIAHHBIX.

OmnwucarenbHasi CTaTUCTUKA: CpelHee apu(METHYEcKoe, MeOuaHa, pa3Max, HauOoibliee H
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YMCIOBBIX JaHHBIX. [IprMepsl cirydailHON H3MEHYHBOCTH.

CrnyvaiiHblii 3KcriepuMEHT (OIbIT) M cllyyaifHoe coObiTHe. BepositHocTs M uactoTta. Posb
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITMH B mpupoae M B obmectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pedpo. Crenenp BepmmHbl. Uncio pédep u cymmapHasi CTETIEHb BEPIIHUH.
IIpencraBnenue o cBsizHocTu rpada. Llenu n nuxisl. Ilytu B rpadax. O6xon rpada (3iinepoB myTs).

Pemenwne 3anay ¢ momoiisio rpados.

8 KJIACC

Yucna v BEIYUCICHUS

KBanmpatubeiit kopeHb u3 uncna. [lonstue 00 wuppanuoHanbHOM uucie. JlecaTuyHbie
NpUOMKEHNs MppalMOHANbHBIX uHcen. CBoicTBa apu(METHUYECKUX KBaJpaTHBIX KOpPHEHM M HX
MIPUMEHEHHE K MTPe0O0pa30BaHUIO YUCIOBBIX BbIpaXEHHUI U BbIYMCIeHUSAM. [leficTBUTENbHBIE YHCIIa.

CrermneHs ¢ 1eNbIM MOKa3aTenaeM u e€ cBoiicTBa. CTaHgapTHAs 3aMuCh YHCIA.

Anrebpanyeckue BhIPAKESHHS

KBaaparHbIi TpEXUIIEH; pa3IOKEHUE KBAJIPATHOTO TPEXUWIEHA HA MHOKUTENH.

Anrebpanyeckas a1poos. OCHOBHOE CBOMCTBO anreOpandeckoit qpobu. CrioxeHue, BEIYUTAHHE,

YMHOXKXCHUEC, NCITICHUC anre6pqueCKHx L[po6e171. PanmonansHbIE BBIPAXKCHUA U UX HpCO6pa3OBaHI/IC.
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YpaBHEHUs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popMylia KOpHEH KBaipaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUM, CBOJSIIMXCSA K JIMHEHMHBIM W KBaApaTHeIM. [Ipocreiimme ApoOHO-paliMoHaNIbHBIE
YpaBHEHHS.

['paduueckas uwHTepHpeTanus ypaBHEHUH C JBYyMsS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUH C ABYMs [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

YuciioBble HEpPABEHCTBA U UX CcBOMcTBa. HepaBeHCTBO ¢ 0HOM nepeMeHHOM. PaBHOCHMIBHOCTD
HEpaBEHCTB. JIMHEHHbIE HEpAaBEHCTBA C OJIHOM nepeMeHHONW. CUCTEMbI IMHEHHBIX HEPABEHCTB C OHOM
IIEPEMEHHOM.

DOyHKIMHU

[Tonsatue ¢ynxnuu. OOnacTe ompeneneHuss U MHOXECTBO 3HaueHuM (yHkiuu. CrocoOsl
3amaHus QyHKIHUI.

I'padux Pynkmun. Urenne cBoictB pyHkuu mo e€ rpaduky. [lpumepsr rpadpukoB GyHKIHA,
OTPaXKAIOIUX pealbHbIE MPOIECCHI.

OYHKINK, OMUCHIBAOIINE MPSAMYI0 M OOpaTHYIO MPOMOPLHOHATIbHBIE 3aBUCHUMOCTH, HX
rpadukn. Oyukmun y=x"2, y=x3, y=\x , y=[x|. ['pauueckoe pelicHHe ypaBHEHHH M CHCTEM
YpPaBHEHUU.

UYersipéxyronpauku. [lapamrenorpamm, ero mnpu3Haku M CBOWCTBA. YacTHblE cCiydau
napajuieiorpaMMoB  (IIpSIMOYTOJIBHUK, poMO, KBaapar), WUX TMpPU3HAKU U CcBoiicTBa. Tpamernus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npu3Haku. [IpsMoyronbHas Tpaneuus.

[leHTpanbHas CUMMETPHSL.

Teopema ®aneca u TeopeMa 0 MPONOPIIMOHATIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U TPANIEIUH.

[Tonobue TpeyroabHUKOB, Kod(pduiueHT mnoaodus. [IpusHaku MmoOAOOMS TPEYrOJbHUKOB.
[Ipumenenue moooust P pelIeHUH MPAKTUUECKHUX 3a/1au.

CpoiicTBa miom@aae reoMmerpuueckux ¢uryp. @opmMynsl A IUIOLAAW TPEYroJbHUKA,
napajesnorpamMma, pom6a u tpanenuu. OTHOIIEHHUE IUI0Iaaei Mo100HBIX GUryp.

Beruucnenue miomazei TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [ludaropa npu pemeHnn NpakTUUYECKUX 3ajad.

CuHyc,  KOCHMHYC, TaHI€HC  OCTpPOro  yrja  MHpsIMOYIOJbHOTO  TPEYroJibHHKA.
Tpuronomerpuueckue ¢pyHkuuu yriaos B 30°, 45° u 60°.

BrrcanHbIE U IEHTpAIIBHBIE YTJIbI, YTOJ MEX]Yy KacaTeIbHOW U XOpAOH. YTJIBI MEKIY XOpAAMHU
U CceKyllMMU. BrucaHHble M OIUCaHHBIE YETHIPEXYTOJbHUKH. B3auMHOE pacnojiokeHue IBYyX
okpykHoctelt. Kacanue okpykaocteid. O0mIme KacaTenbHbIE K IByM OKPYKHOCTSIM.

MHO)KCCTBO, QJICMCHT MHOXKECCTBA, IIOJAMHOXCCTBO. Onepam/m Haa  MHOXCCTBaAMM:
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oObenuHeHne, mnepecedeHue. CBoiicTBa omepanuil  HaJg MHOXECTBAMH: IE€PEMECTHTEIBHOE,
coyeTaTeslbHOe, paclpeAeauTeNbHoe, BKIoYeHHs. lcmonb3oBanue rpauveckoro IMpeicTaBIeHUs
MHO’KECTB I OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]a4.

W3mepenue paccenBaHus JaHHbIX. Jlucmepcuss M CTaHZAPTHOE OTKJIOHEHHME YHCIIOBBIX
HaOopoB. /lnarpaMMa pacceuBaHusl.

DneMeHTapHbIe COOBITHS citydaiiHoro ombita. CiydaiiHbie cOOBITHS. BeposTHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSMU. CriydaiiHpiii BbIOOp. CBs3b MEXAy
MaJIOBEPOSITHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU COOBITHSIMM B IIPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBolicTBa JEpeBbEB: €AMHCTBEHHOCTb IIYTH, CYHICCTBOBAHME BHUCSYEH BEPILHHBI,
CBSI3b MEX[Y YHMCJIOM BepIIUH U yucioM pédep. IlpaBuno ymHOXkeHus. Penienue 3a1a4 ¢ MoMOIIbIO
rpados.

[TpotuBononoxkHble coObiTusA. Juarpamma Oitnepa. OO0beaMHEHUE U IepeceyeHHe COOBITHI.
HecoBmecTHble coObiTusi. DopMmyna CIIOXEHUS BEpOSATHOCTEH. YClIOBHas BeposTHOCTb. IIpaBuio
ymHOXeHusl. HesaBucumbie coObiTus. Pemienne 3agad Ha HaXOXXJICHHE BEPOSTHOCTEH C IOMOIIBIO

JIepeBa CIIy4ailHOro SKCIIEpUMEHTa, Auarpamm Jidiepa.

9 KJIACC

Yucna v BIYKCICHUS

JlericTBUTENBHBIC YHCTIA

PanmonaneHbpie 4ncia, WppalMOHANbHBIE YHCIA, KOHEYHbIE W OECKOHEUHBbIE JeCATUYHBIC
apoOu. MHOXECTBO AEUCTBUTEIBHBIX YHCEN; JIEHCTBUTENbHBIE YHCIa KaK OECKOHEUHBbIE JIeCITUYHBIC
npobu. B3anMHO O/HO3HAYHOE COOTBETCTBUE MEXKAY MHOXKECTBOM JCHCTBUTENBHBIX 4YHUCEN U
KOOPIMHATHON IIPSIMOIA.

CpaBHEeHUE J€HCTBUTENBHBIX YHCEN, apUpMeTHYecKue MAECUCTBUS C JAEHCTBUTEIbHBIMU
YUCIIAMH.

W3mepenus, npubInKeH!sl, OLICHKU

Pa3mepbl 00bEKTOB OKPYXkKAIOIIET0 MUPA, TUTEILHOCTD MIPOLIECCOB B OKPY’KAIOIIEM MHPE.

[TpubnmxEHHOE 3HaYCHNE BEIMYUHBI, TOYHOCTH NpuOIkenus. Okpyrienue yucen. [Tpukunka
U OLICHKA PE3YJIbTATOB BBIUYNCICHUN.

YpaBHEHHUS 1 HEPABEHCTBA

YpaBHEHHUS C OHON NTEPEMEHHON

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, CBOIALLMXCS K JTMHEUHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHM, CBOIALIMXCA K KBaJgpaTHbIM. bukBaapaTHOe
ypaBHeHue. llpumepsl penieHuss ypaBHEHHMM TpeTbEd M YETBEPTOM CTENEHEW pAa3lIO0KEHHWEM Ha
MHOXUTENH.

Pemrenne npoOGHO-paliMOHAIBHBIX YPaBHEHUI.
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Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpanyecKiuM METOIOM.

CucreMsl ypaBHEHUH

VpaBHeHHE C JABYMS IE€peMEHHbIMH U ero rpaduk. Pemenue cucreM IByX JIMHEHHBIX
YPaBHEHHH C JBYMs IIEPEMEHHBIMU. PerieHne cucreM AByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEHHOE,
a Jpyroe — BTOpoOil creneHH. I['paduyeckas HHTEpIpeTalsi CHCTEMBbl YPaBHEHUIl C JAByMSs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CrocoOoM.

HepaBencrtpa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHnne JMHEHHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. PemeHue cucreM JIMHEHHBIX
HEpaBEHCTB C OAHOM mnepeMeHHOll. KBaapartnele HepaBeHcTBa. ['paduueckas HHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIMHU

KBanparnunas ¢pyakius, e€ rpaduk u cBoiictsa. [lapabosna, KOOpAUHATHI BEPIIMHBI TApa0OJIbI,
0Cb CUMMETPUH 1apaldoJIbl.

I'paduxu Gyskmmit: y=kx, y=kx-+b, y=k/x, y=x"3, y=Vx, y=|x| 1 ux cBoiictsa.

YucnoBble NOCIEN0BATENBHOCTH

Onpenenenue U cocoObl 3aaHKs YUCIOBBIX MOCIIE10BaTENbHOCTEN

[TonsiTue 4YKMCIOBONM IOCIEAOBATENbHOCTH. 3aJaHHUE IIOCIEA0BAaTEIbHOCTH PEKYpPPEHTHOU
dbopmy1oii u Gpopmynoi n-ro wieHa.

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu

Apudmernueckast 1 reomerpudeckas nporpeccuu. @opmynsl n-ro ujaeHa apudmeTnyeckon u
r€OMETPUYECKON ITPOrPECCUI, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHre uiIeHOB apu(pMETHYECKOW M TIeOMEeTpUYecKOoil mporpeccuii ToyKkamMHM Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBIN POCT. CII0KHBIE IPOLIEHTBHI.

Cunyc, xocunyc, Tanresc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. PelleHne npakTudeckux
3aJ1a4 ¢ UCII0JIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogo01ue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEIECHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bektop, smHa (MOAYNb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIIMH HAJl BEKTOPAMHU.
PasznoxxeHue BekTOopa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkansipHOe

MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC UIA HAXOXACHUS JIMH U YTJIOB.
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JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS INPSMOM U OKPYKHOCTH B KOOpAUHATaX,
[IEPECCUCHHUE OKPYKHOCTEN U NPAMBIX. METO KOOpAUHAT U €r0 IPUMEHEHUE.

IIpaBriibHBIE MHOTOYTOJIBHMKH. [[nvHa okpyxkHocTh. I'pagycHas u paguaHHass Mepa yIua,
BBIYHCJICHUE JUIMH OyT OKpy>KHOCTeH. [Inomanp kpyra, cekTopa, cermMmeHTa.

JIBIKEHUS TJIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (3JeMeHTapHbIe NpPEICTaBICHHUSA).
[TapannensHbli iepenoc. [1oBopoT.

[IpencraBieHue NaHHBIX B BHJE TaONHI, AWarpamMm, rpadukoB, MHTEpHpETAIs AAHHBIX.
YreHue u nocTpoeHue TabuuL, JuarpaMm, rpauKoB Mo peasbHbIM JaHHbBIM.

ITepectanoBku u ¢aktopuan. Coderanus W yuciao codetanui. TpeyrompHuk Ilackais.
Pemrenue 3aau ¢ uCmoib30BaHNEM KOMOWHATOPUKH.

['eomerpuueckast BeposTHOCTh. Ciy4aiHblii BBIOOP TOYKM M3 (UTYpbl Ha IJIOCKOCTH, U3
OTpe3Ka U U3 JYI'M OKPYKHOCTH.

HcneiTanue. Yenex u Heynada. Cepusi UCHBITaHUK 1O NepBoro ycnexa. Cepus HCIBITAaHUN
bepnymnu. BepostHocT coObITHI B cepuu ucnblTaHui bepHyiiu.

CnyualiHas BelMYMHA W pacrpejaencHue BeposTHocTeil. Ilpumepsl MaTeMaTH4eCKOro
OKUJAHMUS KaK TEOPETHUYECKOTO CPEIHEro 3HAYCHMsI BEIMUYMHBL. MaremMaTH4ecKoe OXXHIaHue U
JUCIIEPCUS CIIy4aliHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHymm».

[TonsiTe o 3akoHe OonblIuX yHcen. M3mMepeHue BeposTHOCTEN C MOMOUIbIO 4acToT. Poib u

3HAa4YEeHHE 3aKOHA OOJBIINX YMCEll B PUPOJIE M 0OLIEeCTBE.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA3OBAHUSA
OcBoenue yueOHoOro npenMera «MareMaTuka» JOHKHO 0OecrieunBaTh JOCTHKEHUE Ha YPOBHE
OCHOBHOTO 00ImIero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METANpPEAMETHBIX U MPEeIMETHBIX

O6p830BaTeJ'ILHBIX PE3YJIIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMnuHOCTHBIE pPE3YyNbTaThl OCBOEHHMS TMPOTrpaMMbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEePU3YIOTCS:

ITaTproTHYecKoe BOCIIUTAHUE:

IIPOSIBJIEHUEM MHTEpEca K IMPOLUIOMY M HACTOSALIEMY POCCUHCKOM MaTEMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKCHHMSAM POCCUMCKUX MAaTEMATHKOB U POCCHUICKONM MATEMAaTHUYECKOM IIKOJIBI, K
HCMOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIIAJHBIX cepax.

I'paknaHCckO€ M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN TpakJaHWHA U peaju3aluud €ero Ipas,

MNpEACTAaBJICHUEM O MATCMATUYCCKUX OCHOBAX (I)yHKL[I/IOHI/IpOBaHI/ISI pa3jIMuHbIX CTPYKTYP, HBHGHHﬁ,

16



MpOLEAYp TPaKIAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTBIO K OOCYXKIECHUIO
ATHUYCCKUX HpOGJ’IGM, CBsA3AaHHBIX C HpaKTI/I‘-ICCKI/IM HpI/IMeHeHI/ICM HOCTH)KGHHﬁ HayKI/I, OCO3HAHHUEM
BOXHOCTH MOPAIbHO-ITHYCCKUX MPUHITUIIOB B JICATSIBHOCTH YYEHOTO.

TpynoBoe BocIUTaHUE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHUU TMPAKTUYCCKUX 3a7ad MaTeMaTUYeCKOM
HANpaBJICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEeMATHYECKOTO OOpa3oBaHWs Ha MPOTSDKEHUU Beei
KHU3HH JUIS YCHEIIHOW MpOo(eCcCHOHANBHON JAEATEIIbHOCTH M Pa3sBUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIUBUIYaIbHOW TPACKTOPHUH OOpa30BaHUSA M JKU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTEeTUYSCKOES BOCIIUTAHUE:

CIIOCOOHOCTBI0O K OMOIHMOHAIBHOMY U 3CTETUYECKOMY BOCIHPHATHIO MaTeMaTHYECKUX
O00BEKTOB, 3a/1a4, PCLICHH, PACCYXJICHUH; YMEHHIO BHJIETh MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTRBE.

HCHHOCTI/I Haquoro IIO3HAHUA:

OpUEHTAallMel B JEATEIIbHOCTM HAa COBPEMEHHYIO CHUCTEMY HAayuyHbIX IpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHs 4YCIIOBEKa, MPHUPOJbI M  OOIIECTBA, IOHUMAaHUEM
MaTeMaTHYECKON HayKH Kak c(epbl YeIOBEUSCKOW EATEIIbHOCTH, TAMOB €€ Pa3BUTUS M 3HAYUMOCTH
JJIA paSBI/ITI/IFI OUBUWIN3allUU; OBJIAaACHHUCM A3bIKOM MAaTCMAaTHUKH H MaTeMaTPI‘ICCKOfI Ky.]'[BTypOfI KakK
Cpe[[CTBOM IIO3HAHUS ana, OBJIAAICHUEM HpOCTGfIIHHMH HaBbIKAMHA HCCHGI{OB&TGHBCKOﬁ
JEATEILHOCTH.

Ou3nyeckoe BOCIUTAaHHE, (POPMUPOBAHUE KYJIbTYpHl 30POBbS U  SMOIMOHAIBHOTO
OJ1aronoyy4us:

TOTOBHOCTBIO HpI/IMCHHTI) MAaTEMAaTUYCCKUC 3HAHUA B I/IHTepecax CBOECTroO 3JIOpOBB$[, BCIACHUS
3I0pOBOTO OOpa3za >KM3HH (370pOBOE MHTAaHHE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTAbIXA,
perynspHas puznuecKas akTUBHOCTh); CPOPMUPOBAHHOCTHIO HAaBbIKA PeQIICKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAaKOTO e MpaBa JAPYroro 4yeaoBeKa.

DKOJIOTHYECKOE BOCITUTAHHE:

OpUEHTAIlMel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAHWW JUIS pelleHds 3anad B o01acTu
COXPAHHOCTH OKPYXKAIOUIEH cpeibl, MIaHUPOBAHUS TOCTYIIKOB M OI[EHKU UX BO3MOXKHBIX MMOCIEICTBUIN
JUTSL OKPY’KAFOIIEeH Cpeibl; OCO3HAHUEM IIO0ATLHOTO XapaKTepa dKOJIOTHYSCKUX MPOOJIeM U ITyTel ux
peuieHus.

JImaHOCTHBIE pe3yabTaThl, 00ECIEUNBAIOIINE AANTAIIUI0 O0YYAIOIIErocs K HM3MEHSFOIIMMCS
YCIOBUSIM COLMATBHON U MPUPOTHON CPEJIBI:

TOTOBHOCTBHO K )IeﬁCTBHﬂM B YCJ'IOBI/ISIX HeOHpeJIeJ'IéHHOCTI/I, ITIOBBIILIICHUIO ypOBH?I CBO@ﬁ
KOMIICTCHTHOCTHU qepe3 HpaKTquCKyIO ACATCIIBHOCTh, B TOM YHCJIE YMeHI/Ie y‘—II/ITI)CH y }Ipyrl/IX J'IIO)ICI\/'I,

l'IpI/IO6peTaTB B COBMECTHOM JIesITeIbHOCTH HOBBIE 3HAHUA, HABBIKH 1 KOMIICTCHIIUN U3 OIIbITA APYTUX;
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HEOO0XOUMOCTBIO B (POPMHUPOBAHMHM HOBBIX 3HAHHM, B TOM uucie (HOopMyaupoBaTh HIECH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHee HE H3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOUIM KOHTPMEp, KOPPEKTUPOBaTh MPUHMMAaeMble pEUIeHUs U  JeHCTBUA,

(hOopMyIIMpOBATh U OIICHUBATH PUCKHU U MOCIEICTBHUS, POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3ysbTaThl OCBOEHHUS MpOrpamMmbl ydeOHoro mnpeamera «MaTemaTHka
XapaKTEepU3YIOTCSl OBJIAJIEHUEM YHHUBEPCAIbHBIMU IIO3HABATEIIbHBIMU JACHCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHMKATUBHBIMU JEHUCTBUSIMHU U YHUBEPCAIbHBIMU PETYIATUBHBIMU JIEHCTBUSAMMU.

1) VHuBepcanbpHble IO3HaBaTeNbHbIE JeHCTBUA obOecneunBaloT (OpMUpPOBaHHE 0a30BbIX
KOTHUTHUBHBIX MPOILECCOB O00OydYaromuxcsi (OCBOGHHE METOAOB IO3HAHUS OKPYXKAIOMIEro MHPa;
MIPUMEHEHUE JIOTUYECKUX, UCCIIeIOBATEILCKUX ONepaliii, yMeHuil pabotats ¢ nHQoOpMauei).

ba3oBeie 1OrHUeCcKUe NEUCTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHUI MEXAY MOHATUAMH; (OPMYIHPOBATH ONpEAENCHUS MOHATUN; YCTaHABIUBAThH
CYIIECTBEHHBIN TNpHU3HAK Kiaccu(UKanuu, OCHOBAaHUS ISl OOOOIIECHWS W CPaBHEHUS, KPUTEPUU
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, (POPMYIHpPOBaTh U MPeoOPa30BBIBATH CYXKACHUS: yTBEPAUTEIbHbIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMOCBS3M U MPOTUBOpeUns B (hakTax,
JAHHBIX, HAOMIOJEHUAX U YTBEPKACHUSIX; IpeylaraTb KpUTEPUN /ISl BBISIBIICHUS! 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

JIeJIaTh BBIBOJBI C MCIIONIB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKII4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh J0OKa3aTeabCTBA MaTEeMaTHYECKMX  YTBEpXKIEHHM (IpsMble U OT
MPOTUBHOT'0), MPOBOJUTH CAMOCTOSITEIBHO HECIOKHBIE JO0Ka3aTeNbCTBA MaTeMaTHUECKUX (aKToB,
BBICTPAaMBaTh APTyMEHTAIMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE
paccyx1eHus;

BBIOMpaATh CIOCOO pelieHus y4yeOHOM 3ajaud (CpaBHMBAaTh HECKOJIBKO BapHaHTOB
peleHust, BRBIOUpaTh HanbosIee NOIXOAAIIHNHA ¢ YIETOM CaMOCTOATENBHO BBIACTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

UCIOJIb30BaTh  BOMPOCHI  KaK  HCCJIENOBATeNIbCKMM  MHCTPYMEHT  IO3HAHMS,

dbopMynupoBaTh  BONPOCHL,  (PUKCUPYIOLIME  MPOTUBOpEUHEe, MpoOieMy,  CaMOCTOSATEIbHO

YCTaHABJIMBATL HCKOMOC U JaHHOC, (I)OpMI/IpOBaTL THUIIOTE3Yy, ApryMCHTHPOBATH CBOKO IIO3ULUIO,
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MHEHHE;

MPOBOJIUTH II0 CAMOCTOSITETIHHO COCTAaBJIEHHOMY IUIaHY HECJIOXKHBIM SKCIIEPUMEHT,
HeOoJIbIIIOe  MCCIEOBAHME II0 YCTaHOBJIEHMIO OCOOCHHOCTEH MAaTeMaTH4YecKoro OObEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKYy COOOI;

CaMOCTOSITENIbHO ~ (pOopMynUpoBaTh OOOOIIEHHS W  BBIBOABI IO  pe3yibTaTaMm
MPOBEAEHHOTO HAOIIOCHUS, WCCIICAOBAHMS, OICHUBATH JOCTOBEPHOCTH IOJYYEHHBIX pPE3yJIbTaToB,
BBIBOZOB 1 0000ILEHNI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUTATH MPEAIION0KEHHS
0 €ro pa3BUTUH B HOBBIX YCIOBHSX.

Pabora ¢ napopmarueit:

BBISIBIISITH HEJOCTATOYHOCTh M W30BITOYHOCTh MH(POPMALMHU, AAHHBIX, HEOOXOIUMBIX
IUIsl peLIeHus 3a1a4H;

BbIOMpPATh, aHAJIM3UPOBATh, CUCTEMATH3UPOBaTb U HHTEPIPETUPOBATh HH(OPMALHIO
Pa3IUYHBIX BUAOB U (POPM NPEACTABICHUS;

BBIOMpPATh GOpMY MpeaCTaBICHHUS HHPOPMALIMU U WIUTFOCTPUPOBATH pEIIaeMble 3a/1aun
cXeMaMH, AMarpaMMaMy, HHOH rpadukoil 1 uX KOMOMHALUAMY;

OLIEHUBATh HaJI&KHOCTh MH(OPMAIUK IO KPUTEPUSAM, MPEIOKEHHBIM YUYUTEJIEM WU
c(OpMyYIHPOBaHHBIM CAMOCTOSTEIHHO.

2) VYHuBepcaJbHbIE KOMMYHHKATHBHBIE JEHCTBHS 00ecrednBal0T Cc(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HaBBIKOB 00YYaIOIINUXCSL.
OOuieHue:

BOCIIPHHUMATH M (POPMYIIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMH H HEIISIMH
OO0IIeHus; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMS 110 X0y PEIICHUs 3a7a4l, KOMMEHTHPOBATh MOJIyYeHHBIN pe3ybTar;

B X0/1€ O0CYXJIEHMS 3aJjaBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOl TeMbl, IpOOIeMbI,
pemaeMoil 3amaud, BBICKA3bIBATh WJEW, HAICJICHHBIE Ha IIOWCK DPEHICHHS; COIMOCTABJIATH CBOU
CYXKIEHHUS C CYXKICHHSIMH JPYTHX YYaCTHUKOB JWANOra, OOHApYKMBaTh paziIuue M CXOJCTBO
MO3ULIMI; B KOPPEKTHOM (hopMme PopMyInpoBaTh pa3HOTIIACHUS, CBOM BO3PaKEHMUS;

NPEJCTABIATh PE3YNbTaThl PEIICHUS 3a]aud, SKCIIEPUMEHTAa, UCCIIEJOBAHUs, MIPOEKTa,
CaMOCTOSITENILHO BbIOMpaTh (popMar BBICTYIUIEHHS C y4€TOM 3ajad Ipe3eHTallMd U OCOOEHHOCTEH
ayJAUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCTOJIb30BaTh MPEUMYILECTBA KOMAaH/AHOW U MHIMBUAYAbHONU pabOTHI MIpH
pelneHn: yaeOHbIX MaTeMaTHYECKIX

3aja4; TPUHAMATh IIe7Tb COBMECTHOH JESTENbHOCTH, IUTAHUPOBATh OPraHU3AIHIO

COBMECTHOM paGOTBI, pacipeaciiaTb BUAbL pa60T, A0roBapuBaThCA, 06CY)KII€[TL nponecc U pe3yjabTaTt
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paboThI; 060011aTh MHEHHS HECKOJIBKUX JTIO/ICH;
y4acTBOBAaTh B IPYMIIOBBIX opMax paboTsl (00CykaeHNs, 0OMEH MHEHHUSIMU, MO3TOBbIE
LITYPMBl U Jp.); BBIIOJHATh CBOI 4acTh PabOThl M KOOPAMHUPOBATb CBOU JEHCTBHS C JPYTUMHU
YJeHaM{ KOMAaHJbl, OLEHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHUsM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aMOACHUCTBHSL.
3) VYHuBepcalbHBIE pETyISATUBHBIC NEHCTBUS 00€CHeunBalOT (HOPMUPOBAHHE CMBICIOBBIX
YCT@HOBOK U JKU3HEHHBIX HABBIKOB JTMYHOCTH.
Camoopranuzanus:
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJNTOPUTM peIIeHus 3agadd (WIM ero 4acTh),
BBIOMpPATh CMOCOO pemeHuss ¢ y4€TOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM HH(OPMAIIHH.
CaMOKOHTpOIb:
BJaJIeTh CIOco0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa peleHus
MaTeMaTHUYECKOM 3a1a4u;
MPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PELICHUH 3aJadd, BHOCHUTh
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX OLIMOOK, BBIIBIEHHBIX
TPYAHOCTEN;
OLIEHUBATh COOTBETCTBHE PE3YNIbTaTa NEATCIbHOCTH TOCTABICHHON IIENT U YCIOBHSM,
OOBSICHATh TPUYHHBI JOCTHIKCHUS WIM HEAOCTIDKEHHS €T, HAaXOAWTh OIIMOKY, JaBaTh OICHKY

IPUOOPETEHHOMY OTIBITY.

IIJIAHUPYEMBIE TIPEIMETHBIE PE3YJbTATBI OCBOEHHUS PABOYEN
IMPOI'PAMMBI KYPCA (ITIO TOAAM OBYYEHMUA)
OcBoenune yuyebHOro kypca «MaTemMaTuka» OCHOBHOM IIKOJBI OOECIEYMBAET JOCTH)KEHUE
CIIEAYIOIIMX MPEIMETHBIX 00pa30BaTEbHBIX Pe3yIbTaTOB:
5 KUIACC
Yucna v BIYUCICHUS
[ToHnMaTh ¥ IPaBUIIBHO YIOTPEOJIATH TEPMHUHBI, CBSI3aHHBIE C HATYpaJbHBIMU YHCIIaMHU,
OOBIKHOBEHHBIMH U I€CATUYHBIMU APOOSMHU.
CpaBHUBaTh U YNOPSIOYMBATh HATypajbHbIE 4YHCIA, CPAaBHHUBATh B IMPOCTEHUIIUX
cllydasix OObIKHOBEHHbIE IPOOH, IECATUUHBIE IPOOH.
CoOTHOCUTh TOYKY Ha KOOPAMHATHOHM (YMCIIOBOM) MpPSIMOMl C COOTBETCTBYIOIIUM €
YHCIIOM M U300pakaTh HaTypaJibHbIE YHCIIa TOUKAMHU Ha KOOPAWHATHOM (YHCIOBOM) MPSMOI.
BoimonuaTe apudmeTnueckue AecTBHs ¢ HATYpajJbHBIMU YHCIIaMH, C OOBIKHOBEHHBIMU
JOpoOSIMH B MPOCTEUIINX CITydasiX.

BbINONHATE NpOBEpKY, IPUKHUJIKY Pe3yIbTaTa BHIYMCICHUH.
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OxpyrysITh HaTypaibHbIE YHUCTIA.
Perrenue TeKCTOBBIX 3a71a4

Pemate  TekcroBble 3ajaud  apUPMETHUECKUM  CIIOCOOOM U C  [OMOIIBIO
OpPraHU30BaHHOI'O KOHEYHOTOo Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemarp 3ajmaum, coaepskamue 3aBUCHMOCTH, CBSI3bIBAIOLIME BEIMYMHBI: CKOPOCTH,
BpEMS, pACCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb.

Mcnonp30BaTh KpaTKuUe 3alMCH, CXEMBI, TA0JIUIbI, 0003HAYCHHUS TIPU PEIICHUH 3a/1a4.

[Tonp30BaTbcs OCHOBHBIMM €IMHUIIAMHM H3MEPEHHUS: LEHBI, MAacChl, PpacCTOSHHUS,
BPEMEHH, CKOPOCTH; BBIPAXKaTh OJJHU €MHUIbI BEJIMUMHBI Uepe3 JpyTHe.

W3BnekaTh, aHAIM3UPOBATH, OLIEHUBATh HH(OPMAIINIO, IPEICTAaBICHHYIO B Ta0nuie, Ha
CTOJNIOYATON IuarpamMMe, WHTEPHPETHPOBATH MPEICTaBICHHBIC AAHHBIC, WCIOJIB30BATH JAHHbBIC MPHU
pelLIeHUH 3aj1au.

Harmnsiinas reometpust

[Tonb30BaTbcs reOMETPUUYECKUMH HOHSTUSAMM: TOYKA, HpsiMasi, OTPE3OK, JIyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoAUTH IpUMEpPHI OOBEKTOB OKPYXKAIOLIET0 MHpa, UMEIOMUX (OpMY H3YyUEHHBIX
reoMeTpHuecKuX Guryp.

Hcnonp30BaTh TEPMHUHOJOIHIO, CBSA3aHHYIO C yIJaMH: BEpIIMHA CTOPOHA; C
MHOTOYI'OJIbHUKAaMU: yToJl, BEPIINHA, CTOPOHA, TUaroHallb; C OKPYKHOCTBIO: PaJinyC, TUaMETp, LIEHTP.

N300pakaTh M3y4yeHHblE IeoMeTpudeckue (UIypbl Ha HEIMHOBAaHHOM M KJIETYATOM
Oymare ¢ MOMOILBIO IUPKYIIS U JINHEHKH.

HaxomuTh AJIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHHUEM C MOMOIIBIO JIMHEHKH,
CTPOMUTH OTPE3KHU 3aJJaHHOMN JJIMHBI, CTPOUTH OKPYKHOCTh 33JJaHHOTO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB TPSAMOYIOJIBHHMKA, KBaapaTa I HX
IIOCTPOEHHSI, BBIYUCIICHUS IUIOIAAN U IEPUMETpA.

Bbruncnsate nepuMerp M IIOIMIAAL KBaapaTa, IpsIMOYTOJIbHUKA, QUTYp, COCTABICHHBIX
U3 MPSMOYTOJIbHUKOB, B TOM 4uucie GUryp, u3o0pak€HHbIX Ha KieTyaTol Oymare.

ITonp30BaTbcs OCHOBHBIMM METPUYECKMMH €IMHULAMH W3MEPEHUS JUIMHBI, IJIOLIAAH;
BBIPAXKaTh OJHU €IMHULIBI BETUYHUHBI UEPE3 IPYTHE.

Pacnio3znaBate napaienenumnes, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpPIINHA, peOpo
rpaHb, U3MEPEHUSI; HAXOUTh U3MEPEHHUS Napauiesenuneaa, Kyoa.

Beruucnare 00bEM Ky0a, mapanienenunena mno 3aJaHHbIM U3MEPEHUsM, M0JIb30BaThCs
eIMHUIIAMU U3MEPEHUs 00bEMa.

Pemarp HecnoxHbIe 3a7ja4l HA U3MEPEHUE TE€OMETPUUYECKUX BETUYHMH B MPAKTHUECKUX

CUTyalluAgX.
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6 KJIACC
Yucna ¥ BEIYUCICHUS

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3JIMYHBIMH BHJIAMH YHCET U CIIOCOOAMH
WX 3aIUCH, TIEPEXOTUTH (€CIIM ATO BO3MOXKHO) OT OAHOM (POPMBI 3aITMCH YUCIIA K IPYTOM.

CpaBHHMBaATh U YIOPSIOYUBATH II€JIbIE YMCIIA, OOBIKHOBEHHBIE M JCCSATHUYHBIC TPOOH,
CpPaBHUBATDH YKCJIA OJJHOTO U PA3HBIX 3HAKOB.

BeImonHATE, coyeTasi yCTHbIC U MUCHbMEHHBIC TMPUEMBI, apuPMETHICCKHE EHCTBUS C
HaTypaJbHBIMHU U IIEIBIMH YHCIaMHU, OOBIKHOBEHHBIMHU U JACCATUYHBIMU JIPOOSMH, ITOJTOKUTEITLHBIMU 1
OTpUIIATEILHBIMUA YHUCIIAMH.

BbluucisaTe 3HAUEHUS YHUCIOBBIX BBIPAKEHHM, BBINOIHATH MPUKUIKY U OLEHKY
pe3ylbTaTa BBIYHCICHUH; BBITIONHATH MPEOOPAa30BaHMS YHCIOBBIX BBIPKEHUI HAa OCHOBE CBOWCTB
apu(pMETUYECKUX TCHCTBUM.

COOTHOCUTh TOUKY Ha KOOPJIMHATHOM MNPSMON C COOTBETCTBYIOIIMM €M YHUCIOM U
M300pakaTh YMCIIa TOYKAMH Ha KOOPIMHATHOHN MPSMOM, HAXOUTh MOYJIh YHCIIA.

CoOTHOCHTh TOYKM B MPSIMOYTOJBHON CHCTEME KOOPAMHAT C KOOPAMHATAMH 3TOM
TOYKH.

OKpyTJISTh LIeJIble Yhcia U JECATHYHbIE IPOOHU, HAXOIUTh MPUOIIKEHHUS YHCE.

UwucnoBbie U OYKBEHHBIC BBIPAKCHUS

[TonumMatp U ynmoTpedyaTh TEPMUHBI, CB3aHHBIC C 3aMUCHIO0 CTENICHU YMCIIa, HAXOIUTh
KBaJIpaT U Ky0 YMCIIa, BEIYUCIATH 3HAUCHUS YUCIOBBIX BBIPAKEHHM, COJIEPIKAIINX CTETICHH.

[lonp30BaTbcsl TNpU3HAKaMU AEIMMOCTH, PACKJIaJblBaTh HATypaJibHbIE YHCIA Ha
MPOCTHIE MHOKHUTEIIH.

[Tonb30BaTbcs MacITaboM, COCTABIISATh IPOMOPLIUU U OTHOILLIEHUS.

Hcnonb3oBate OykBel 11 OOO3HAUEHHUS YHCEN TPU 3alUCH  MaTeMaTHUYECKUX
BBIPQXKEHUH, COCTaBIATh OYKBEHHBIE BBIpaXEHHS U (HOPMYIbI, HaXOAUTHb 3HAUYEHUS OYKBEHHBIX
BBIPKEHHH, OCYIIIECTBIISII HEOOXOAMMbIE TTOJICTAHOBKHU U TTPeoOpa30BaHMsI.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekCcTOBBIX 3a1a4

Pemath MHOTOIIIAaroBBIe TEKCTOBBIC 33]a41 aPHU(PMETHUECKUM CITOCOOOM.

Pemate 3agaun, CBsI3aHHBIE C OTHOIIEHHEM, MPOMOPIIMOHATBLHOCTHIO BEIIUYHUH,
MPOIICHTaMU; PeIIaTh TP OCHOBHBIC 33/1a4l Ha APOOH U MPOIECHTHI.

Pemate 3amaum, cogepskaliue 3aBUCHUMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI: CKOPOCTb,
BpEMsI, paCcCTOSIHHE, 11€Ha, KOIWYECTBO, CTOMMOCTbD; MPOU3BOAUTEIHLHOCTh, BpeMs, 00béMa paboThI,
WCTIONB3Ys apuPpMETHIECKUEe ICHCTBHUA, OICHKY, NMPUKHUJIKY; TOJIh30BAThCS CIUHUIIAMH W3MEPECHUS
COOTBETCTBYIOIINX BEJIUYHUH.

CocTaBniTh 6YKB6HHLIC BBIPAKCHUS 11O YCJIOBUIO 3ala4U.
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W3BnekaTh MHPOPMALUIO, MPEACTABICHHYIO B Ta0JMIAX, HA JHUHEHHOW, CTON0YATOM
WM KPYTOBOM AMarpaMMax, MHTEpIPETUPOBATH NIPEICTABICHHbBIE JAHHBIE; UCII0Ib30BaTh JAHHBIE IIPU
pEIIeHNN 3aau.

IIpencraBnsaTs HHGOPMALMIO C TOMOILBIO TAOIHULL, TUHEHHOM 1 CTOJIOUATON AUarpaMM.

Harnsanas reomerpus

[TpuBoAUTH TIpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIOMNX (HOpMY H3yUEHHBIX
re€OMETPHUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PaBHBIX M CHMMETPHUYHBIX (PUTYD.

N300pakaTh € MOMOLIbIO LUPKYJS, JIMHEHKH, TPAaHCIOPTUPA HA HEJIMHOBAHHOW H
KJIeT4aTON Oymare U3y4deHHbIE IUIOCKUE reoMeTpudeckue (GUrypbl 1 KOHQUrypauu, CUMMETPUYHbIE
¢burypsi.

[Tonp30BaTbcsl TEOMETPUYECKHMMM TOHATHSMH: PaBEHCTBO (QUTYp, CHMMETPHS;
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPUEH: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTe BeNIMUYMHBI YIJIOB M3MEPEHHEM C IOMOIIBIO TPAaHCIOPTHPA, CTPOUTH YIIBI
3aIaHHOM BEJIMYMHBI, I10JIb30BAThCS IIPU PEILEHUH 3a/1a4 I'PaJyCHOM MEpPOM yIJIOB; PacloO3HaBaTh HA
YEepTEe)Kax OCTPBIM, IPAMON, PA3BEPHYTHIN U TYIIOU YIJIBL.

BbruncnsaTe UIMHY JIOMaHOM, NEPUMETP MHOTOYI'OJIBHUKA, IMOJIB30BATHCA €IUHULAMHU
WU3MEpEHUS IIMHBI, BBIPAXXAaTh OJHU €JUHUIIBI U3MEPEHUS JUIMHBI Y€pPE3 APYyTUE.

Haxoauts, ucnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY JIBYMsI TOUKaMH,
OT TOYKH J0 NIPSIMOM, JUIMHY IIyTHU HA KBAJAPATHOM CETKE.

Bbruucnare miomanbs ¢GUryp, COCTaBIEHHBIX M3 MPAMOYTOJbHUKOB, MCIOJIb30BaTh
pa3ObueHue Ha MPSAMOYIOJbHUKH, Ha paBHble (UIYpHI, JOCTpauBaHUE [0 THPAMOYTOJIbHUKA;
MI0JIb30BAThCS OCHOBHBIMU €IMHULIAMU M3MEPEHHUs IUIOIIAIU; BBIPAKaTh OJHU €IUHHIIBI U3MEPEHUS
IUIOHIAIA Yepe3 ApyTHE.

Pacnio3HaBath Ha MoOIENAX M M300paXEHUSX MUPAMUAY, KOHYC, IMJIUHID,
MCMOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, pa3BEPTKA.

N3o0paxaTs Ha KIeT4aTON Oymare mpsiMOYTOJIbHBIN MapajuieIenue].

Boruncnsate 00bEM  IPSIMOYTOJIBHOTO — MapajuleNienumnena, Kyba, IOJIb30BaThCs
OCHOBHBIMM €JIMHHMIIAMU H3MepeHus 00bEMa; BbIpaXaTh OJHU €IMHHUIBI M3MEpEeHHs oO0bEMa uepes
IpyTHE.

Pemate HecnoHBIE 3a4a4d  Ha HAXOXKICHUE TIEOMETPUYECKUX BEJIMYMH B

MPAKTUYCCKUX CUTYyalluAX.

7 KIIACC
Yucia U BEIYHCIIEHUS
BrimonHsaTh, coueras yCTHbIE M MHUChMEHHBIE TPHEMBI, apu(METUUECKUE JCUCTBUS C

pallnOHAJIbHBIMHA YUCJIAMHU.
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HaxomuTh 3Ha4eHHs] YMCIOBBIX BBIPAKECHUN; MPUMEHITh Pa3HOOOpa3HbIE CIIOCOOBI H
MpUEMBI BRIYUCIICHUS 3HAYCHHUI APOOHBIX BBIPAXKEHUMU, COIEPIKAIIUX OOBIKHOBEHHBIC W JCCSITHYHBIC
poowu.

[TepexoauTh OT OHOM (POPMBI 3aIKUCH YKCEN K Ipyroi (mpeoOpa3oBbIBaTh JACCATUIHYIO

IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTU B OECKOHEUYHYIO JECATHYHYIO

IpoOb).

CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OKpyrasTh Yyncia.

BBINONMHATE NPUKKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCICHH, OLIEHKY 3HAUEHHUM YHCIOBBIX
BBIPAKCHUM.

BbInonHATE AEWCTBUS CO CTENEHSIMU C HATypajlbHBIMU ITOKA3aTEISIMHU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTENIN HATypaJIbHbIX YU CEIL.

Pemarp npakTHKO-OPUEHTHPOBAHHBIE 3a/a4yM, CBSI3aHHBIE C OTHOLUIEHUEM BEIUYHH,
IIPOINOPLIMOHAIBHOCTbIO BEJIMYMH, MPOLEHTAMH; MUHTEPIPETUPOBATh PE3YyJbTaThl PELICHMs 3a/1ad ¢
y4€TOM OIpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anrebpanueckue BbIpaXKEHUs

Vcnonb30BaTtek anreOpanyeckyr0 TEPMHUHOJOIMIO M CHMBOJIMKY, NPUMEHATh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepHalia.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 3aJJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BbimonHATe npeoOpa3oBaHUs LEIOr0 BBIPQKEHUS B MHOTOYIEH IPUBEIECHUEM
MOJIOOHBIX CaraeMbIX, paCKpPbITHEM CKOOOK.

BbINONMHATE yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTOWJIEeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3yiokKEHHE MHOTOWIEHOB HA MHOXKMTEIU C MOMOIIBI0 BBIHECEHHS 3a
CKOOKM OOIEro MHOXUTENs, TPYNIHUPOBKH CJIaraeMblX, MpUMEHEHHs (OpMYT COKpPALIEHHOTO
YMHOKEHHUS.

[IpumensaTh mnpeoOpa3oBaHMsT MHOTOYJIEHOB [UIs PEIIEHUs pa3JInyHbIX 33434 U3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHON MTPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEH €  HAaTypaJbHBIMH  IIOKAa3aTEJAMHM UL
npeoOpa3oBaHUs BBIPAKEHUMN.

YpaBHEHHS 1 HEPABEHCTBA

Pemarp nuHeiHbIE YpaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSS MPaBUiIa MEpeEXoaa OT
HCXOJHOTO YPaBHEHUs K paBHOCUIBHOMY eMy. IIpoBepsTs, ABIIETCS JIM YUCIIO KOPHEM YpaBHEHUS.

[IpumensTh rpaduueckre METOIbI IPH PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonOupars mpuMepsl Mmap YHCell, SBISIOIIMXCS PEIIeHUEM JUHEHHOro ypaBHEHHS C

ABYMS TICPCMCHHBIMU.
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CtpouTh B KOOpDAMHATHOM IUIOCKOCTH TpaduK JIHMHEHHOTO YpaBHEHUS C JBYMs
MIEPEMEHHBIMH; MOJIB3YSICh IPauKOM, IPUBOAUTE IIPUMEPHI PELICHUS yPaBHEHHUSI.

Pemate cuctemsl ByX JMHEHHBIX YpaBHEHMH C JIByMsl NI€PEMEHHBIMU, B TOM 4YHCIIE
rpaguIecKy.

CocraBiaTh U pewiarh JUHEHHOE YpaBHEHHE WM CUCTEMY JMHEMHBIX ypaBHEHUIH IO
YCIIOBUIO 33/1a4M, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJIY4E€HHBII pe3yJIbTar.

Koopaunats! u rpaduku. OyHkuun

N300paxxaTh Ha KOOPJAMHATHOW TNPSAMOM TOYKE, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpJAMHATaM, Jy4H, OTPE3KU, UHTEPBAJIbL; 3alIUChIBATh YMCIIOBbIE MPOMEXKYTKH Ha alredpandyeckom
A3BIKE.

OtmeuyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJAUHATaM; CTPOMTH
rpaduky TUHEHHBIX (YHKIIHUHA.

OnwuceiBaTh ¢ NOMOLIBIO (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXJY BEJIUYUHAMM:
CKOpPOCTb, BPEMsI, PaCCTOSIHUE; 1I€HA, KOJIUYECTBO, CTOUMOCTD; IIPOU3BOJUTEILHOCTb, BpEMs, 00BEM
paboTHLI.

HaxoauTs 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[TonumaTh rpaduueckuii cnocod npeacTaBiIeHus U aHaIu3a UH(GOpPMAIMK; U3BJIEKAaTh U
UHTEPIPETUPOBATH MHPOPMALIMIO U3 TPaPUKOB PeaIbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Pacnio3HaBaTh W3ydeHHBIE T€OMETpUYECKHE (UTYpBI, ONpenensiaTb HX B3aHMMHOE
pacroio’keHue, U300paxkaTb reoMEeTpUYecKrue (PUrypbl; BBINONHATH YEPTEXKU 10 YCIOBUIO 3a/layM.
N3mepsATe nuHEHHBIE W YIVIOBBIE BEJIWYMHBL. PemiaTe 3a7adv Ha BBIYMCICHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenath rpyOyIo OLIEHKY JMHEMHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B pealibHOM KU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PaznnuaTh pasMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

CTpouth 4epTekH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbcs NMpU3HAKAMU paBEHCTBA TPEYTOJILHUKOB, HCIOJB30BaTh IpPHU3HAKU M
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOAUTH TOTUYECKUE PACCYKACHUS C UCTIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

Ilonp30BaTbesd NMpU3HAKAMM PABEHCTBA MPSIMOYTOJBbHBIX TPEYTOJIBHHUKOB, CBONCTBOM
MeHaHbl, IPOBEIEHHON K TMIOTEHY3€ MPSMOYTOJIbHOIO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX
3ajad.

OmnpenensaTh NapajuieIbHOCTh MPSIMBIX C MOMOILBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapajyiebHOCTh MPSMBIX C IIOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OAHOMN
MIPSIMOM 10 TOYEK JAPYroM MpsiMOil.

Pemats 3a1aun Ha kieTyaToit Oymare.

HpOBOI[I/ITL BBIYMCJICHHUA W HaXOIUTh YHCIOBBIC H 6YKB6HHLIC 3HA4YCHHA YIJIOB B

25



FEOMETPUYECKUX 3aJladyax C HMCIIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U MHOTOYTOJIbHHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUU IBYX MapajUIeNbHBIX MPSMBIX CeKyliel. PemaTth
MPAaKTUYECKHUE 3a/1a4 Ha HAXOXKJICHUE YTJIOB.

BrageTs moHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONPEACNATh OUCCEKTPHUCY
yIJIa U CEPEAUHHBIN MEPIEHAUKYIISP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.

DopMyJIUPOBATH ONPEIEICHHS OKPYKHOCTH U KPyTa, XOpJbl U THAMETPA OKPYKHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Brnanets noHsATHEM ONMMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTHU, YMETh HaXOAUTh €&
neHTp. [Tonp3oBaTecs GpakTamMu O TOM, 9YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAOTCS B OJTHOM
TOYKE, U O TOM, YTO CEPEAMHHBIC NMEPIEHAUKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA NIEPECEKAIOTCS B OJHOM
TOYKE.

Brnagers mnoHsATHEM KacaTelbHOM K OKPY)KHOCTH, IIOJb30BAaThCSI TEOPEMOM O
MEePIEHAUKYIISIPHOCTH KAcaTeIbHOM U pajinyca, IPOBEAEHHOTO K TOUKE KACAHMUSI.

[Tonp30BaTbCcsi MOPOCTEMIIMMU TE€OMETPUUYECKHMMHU HEPABEHCTBAMH, ITOHHUMAaTb UX
MIPAKTHUYECKUN CMBICIL.

HpOBO,I[I/ITb OCHOBHBIC T€OMCTPHUYCCKUC ITOCTPOCHUS C TIOMOIIBIO UPKYJIISA U JIMHEHKH.

8 KUIIACC
Ywucna u BEIYUCICHUS
Hcnonb3oBarh Ha4aJIbHBIE MPEJICTABICHUS O MHOXECTBE JICMCTBUTEIILHBIX YWCEN IS
CpPaBHEHHUS, OKPYIJIEHUS U BBIUMCICHUN; W300paXkaTh JCWCTBUTENbHBIE YHMCIAa TOYKAMH Ha
KOOPIMHATHON IIPSIMOIA.
[IpuMeHaTh TOHATHE ApUPMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOJIUTh KBaJpaTHBIC
KOPHH, HCHOJB3Ysl MPH HEOOXOIUMOCTHU KaJbKyJsTOP; BBINOJHATH MPEeoOpa3oBaHUs BBIPAKECHMUIA,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.
Hcnonw3oBarh 3amucu OOJIBIIUX M MAaJIbIX YHCENI C MOMOIIBIO0 JECATUYHBIX ApoOei u
crernenei uncna 10.
AnreGpanyeckue BhIpaKEeHH
[IpuMeHsSITh MOHATHE CTEMEHH C ILENbIM IO0Ka3aTeleM, BBINOJHITH MPeoOpa3oBaHU
BBIPKECHHH, COJEPKAIIUX CTENIEHU C IIEJIBIM TTOKa3aTeJIeM.
BrIMoHATE TOXKIECTBEHHBIE MPEOOPa30BaHUS PAITMOHAIBHBIX BBIPAKEHUN HA OCHOBE
MpaBWJI JCHCTBHUI HAJl MHOTOWICHAMHU U aIreOpanvdecKuMH IPOOsSMHU.
PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTENH.
[IpuMeHaTp mpeoOpa3oBaHUsT BBHIPAKEHHWN IS PEMICHUS pPAa3IMYHBIX 3a7a4 W3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 PeaJTbHON MPAKTUKH.

ypaBHCHI/IH 1 HCPABCHCTBA
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Pemrate nuHelHbIe, KBaIpaTHBIC YPABHEHUS U pAIlMOHAILHBIC YPAaBHEHHSI, CBOISIIUECS
K HUM, CUCTEMBI IBYX YPaBHEHUI ¢ ABYMS MEPEMEHHBIMU.

[lepexoauTb OT CIIOBECHOM (OPMYIHMPOBKM 3aJauu K €€ anreOpandeckoil MoJeNu ¢
IIOMOILIIO COCTABJICHUS YPAaBHEHMsI MM CUCTEMbl ypaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ OJIY4YE€HHBII pe3ynbTar.

[IpuMeHSATH CBOICTBa YMCIOBBIX HEPAaBEHCTB Ui CpPaBHEHHs, OIICHKH; pelIaTh
JTUHEIHBIC HEPaBEHCTBA C OJHOW MEPEMEHHOW M MX CHCTEMBI, JaBaTh Ipa(UUECKy0 HILUTFOCTPAIUIO
MHOYECTBa PELICHNI HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonuMaTh W UCHOJB30BaTh (PYHKIHOHAIBHBIE TOHATHS M S3BIK  (TEPMHHBI,
CHMBOJIMYECKHE OOO3HAYCHMA); ONpEACNsATh 3HadeHHe (YHKIUM 10 3HAUYCHHUIO apryMeHTa,
OIpeIeIATh CBOMCTBA

byHk1my 1o e€ rpaduky.
Ctpouts rpaduky IeMEHTapHBIX QYHKIUH BUIA y=K/X, y=x"2,
y=x"3, y=\X, y=|x|; OIHCHIBATH CBOMCTBA YHCIOBOH (GYHKIHH 1O 68 rpaduKy.
Pacnio3HaBaTh OCHOBHBIE BMJIbl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, I0Jb30BaThCci UX
CBOWCTBaMM IIPU PELICHUU T€OMETPUUYECKHX 3a1ay.

Bnanerr moHsATHEM CpeOHEW JHMHUM TPEYroJbHMKA W TpaNelHud, NPUMEHSTh HUX
CBOMCTBa IpU pelIeHUuU reomeTpuyeckux 3anad. Ilomp3oBarbes Teopemoit daneca 1 pemeHUs
MPAKTUYECKHX 3a/1a4.

[TpuMeHATH MPU3HAKY [TOJI0O0US TPEYTOJIbHUKOB B PEIIEHUH FEOMETPUUECKUX 3a]1ay.

[Tomp3oBatbest Teopemoit [Ingaropa anst penieHns: TEOMETPHUYECKUX U TPAKTHIECKUX
3a1a4. CTpOUTh MaTeMaTUYECKYIO0 MOJIENb B MPAKTUYECKUX 33]]a4ax, CAMOCTOSITENIbHO JIEJIaTh YepTEK
Y HaXOJUTh COOTBETCTBYIOIUE JUTUHBI.

Brnanets moHATHSAMHU CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOro yIja MpsIMOYTOJBLHOTO
TpeyroipHuKa. [101630BaThCS STUMH TOHATHSAMH TSI PEIICHUS TIPAKTUIECKUX 3a/1a4.

Boruncnsate  (pa3nuyHbIME - cllocOOamMM) — IUIOIIAAb TPEYroJibHUKAa M IUIOIIAIU
MHOTOYTOJIBHBIX (pUryp (MONB3YyACh, IIe HEOOXOIUMO, KaIbKYJIATOpoM). [IpMMEHATh monydeHHbIe
YMEHUS B IPAKTHUECKUX 3ajayax.

Bnagers MOHATHSAMH BIOMCAHHOTO U IIEHTPAIbHOIO YIJa, MCIOJb30BAaTh TEOPEMBI O
BITMCAHHBIX YTJaxX, yriiax MEXIy XOpAaMHu (CEKYIIMMH) U YIJie MEXIy KacaTelbHOH M XOpIOoH mpu
pELICHUH T€OMETPHUECKUX 3aj1ay.

BrnaneTs moHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSATH CBOWCTBA OMTUCAHHOTO
YeTHIPEXYTOIFHUKA TIPU PEIICHUH 3a]1a4.

[TpuMeHsTh TONydeHHBIE 3HAHHUSA Ha MPAKTHKE — CTPOUTHh MaTeMaTHYeCKHE MOICIH

I 3aaa4 peaHLHOﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIIUC BBIYHUCICHUSA C IPUMCHCHHUEM I'IOI[O6I/ISI u
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TPUTOHOMETPHH (TIONB3YSACH, I71€ HEOOXOIUMO, KAIBKYIATOPOM).

9 KVIACC
Yucna v BBIYMCICHUS
CpaBHUBaTh U YIOPSAJOYMBATh PAllMOHAIBHbBIE U HPPALIMOHAJIBHBIE YUCIIA.
BeimonsaTe apupmMeTrueckre NecTBUS C pallMOHAIBHBIMU YMCIIAMH, COYETast YCTHBIC
Y IIACbMEHHBIE ITPUEMBI, BBIITOIHATH BEIYMCIICHHS] C UPPALMOHAIBHBIMU YUCIIAMM.
HaxonuTe 3Ha4yeHMsI CTENEHEH C LENbIMU IIOKA3aTeJsIMM M KOPHEH; BBIYHCIATH
3HAYEHUS YACIIOBBIX BBIPAKECHUM.
OKpyryisTh AE€WCTBUTENbHBIE YKCIIA, BBINOIHATh IPUKHUAKY PE3yJIbTaTa BBIYHUCICHUM,
OLICHKY YHCJIOBBIX BBIPAXKCHUM.
VYpaBHEHHUS U HEPABEHCTBA
Pemarp JsMHEHHBIE M KBaJpaTHbIE YPABHEHMs, YPABHEHMs, CBOJAIIMECS K HUM,
IpocTeiIme JpoOHO-palliOHAIbHBIE YPAaBHEHHUS.
Pemrate cuctemsl 1ByX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS JINHEHHBIM.
Pemate TekcTOBBIE 3agaun aireOpandeckUM CIOCOOOM C IOMOIIBIO COCTaBJICHHUS
YPAaBHEHUS UJIM CUCTEMBI IBYX YPABHEHHM C IBYMS IIEPEMEHHBIMU.
[IpoBOoaNTH IpOCTENIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YPaBHEHHI, B TOM UYHUCIIE
C MpUMEHEHHEM TpapHUuecKuX MpeAcTaBlIeHUl (yCTaHABIMBATbh, UMEET JIM YpaBHEHUE WIM CHCTEMa
ypaBHEHMH PELIeHHUs], €CIIH UMEET, TO CKOJIBKO, U TIp.).
Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pelIECHUE
HEPABEHCTB HA YMCJIOBOU MPSMOM, 3aIMCBIBATh PEHIEHUE C TOMOLIBI0 CHMBOJIOB.
Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKIKOYAIOLIUE
KBaJpaTHOE HEPABEHCTBO; H300paXkaTh pelIeHHE CUCTEMbl HEPaBEHCTB Ha YHCIOBOH MpSMOI,
3alUCBIBaTh PEIICHNE C TOMOIIBIO CUMBOJIOB.
Hcnons30BaTh HEpaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a4a4.
DyHKIMHU
Pacnio3HaBath QyHKIMN U3ydyeHHBIX BUJIOB. [I0Ka3bIBaTh CXeMaTHUECKU PACHIOIOKEHHE

Ha KOOPAMHATHOM MmiiockocTu rpadukoB GyHKIMM Buaa: y=kx, y=kx+b, y=k/x,
y= [lax] *3+bx+c, y=x"3, y=\x, y=|x| B 3aBumcmMOCTH OT 3HadeHHil KO>()(PHUIMEHTOB;

OIHCHIBATh CBOWCTBA (YHKIUH.

Crpouth U n300paxarb cxeMaTHUeCKU IrpaUKu KBaApaTUYHBIX (YHKIIMI, OMUCHIBATH
CBOMCTBA KBaIPaTUYHBIX (PYHKIMHA MO UX IpaduKam.

Pacnio3HaBaTh KBaJpaTU4yHYl0 (QYHKIHIO 1O ¢opMyne, NPUBOIUTH PUMEPHI

KBaJIpaTUUHBIX (QYHKIUI U3 pealbHON KU3HU, (PU3UKU, TEOMETPUU.
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Apudmernueckas 1 reOMeTpUIECcKasi IpOrpeccuu

Pacnio3HaBaTh apu(METHYECKYI0O U TEOMETPUUYECKYI0 MPOrPECCHH MpPU PasHbIX
crioco0ax 3a7aHusl.

BBINONHATE BBIUMCIIEHUS C UCHOJIb30BaHUEM (DOPMYJ N-ro wieHa apudMeTndeckoin u
r€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakaTh 4I€HBI MOCIEI0BATEIBHOCTA TOYKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemrate 3am1a4u, CBA3aHHBIE C YACIOBBIMU I10CIEA0BATEIBHOCTAMU, B TOM YHCIIE 3a1a41
U3 pealbHOM KU3HU (C HCII0JIb30BAaHUEM KalbKYISITOPa, HU(POBBIX TEXHOIOTHM).

Hcnonb30BaTh TPUTOHOMETpUYECKHE (DYHKIIMHM OCTPBIX YIVIOB AJI HAXOXKICHUS pa3iIMYHbIX
3JIEMEHTOB MPSMOYTOJIbHOTO TPEYTOJIbHUKA.

[Tonmp3oBatbess  (opMynamMu  TNPHUBENEHUS M OCHOBHBIM  TPUTOHOMETPUYECKHM
TOKJIECTBOM JUIsl HAXOKIEHHS COOTHOIIEHUH MEXy TPUTOHOMETPUUYECKMMHU BEIMUMHAMM.

Hcnonp30BaTe TEOpPEMBbl CHHYCOB M KOCHUHYCOB JUId HAaXOXICHHUS PAa3JIMYHBIX
JJIEMEHTOB  TPEYrojbHUKAa («pPEUIEHHE TPEYroJIbHUKOB»), NPUMEHATh MX MpU  pElICHUU
r€OMETPUYECKHX 3a/1a4.

Bnaners mnoHsATHMSAMHM 1peoOpa3oBaHMs MOAO0OHS, COOTBETCTBEHHBIX 3JEMEHTOB
noo0HbIX (uryp. Ilonb3oBarbcsi cBOiCTBaMHU 1MOA0OUS NPOU3BOJBHBIX (UIYpP, YMETb BBIUUCIATH
JUITMHBL W HAXOAUTHh YIIIBI Y MOAOOHBIX ¢uryp. IIpuMeHATs cBoOWcTBA MOJOOHMS B MPAKTUYECKUX
3aadax. YMeTh NPUBOIUTH IPUMEPHI OAOOHBIX (GUTYP B OKPYKAIOIIEM MHpE.

ITosp30BaTbCsa TEOpEMaMM O IIPOU3BENECHUN OTPE3KOB XOPJ, O IPOU3BEIECHUN OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcsd BEKTOpaMHU, MOHHMMATh UX TE€OMETPUYECKHM M (U3NYECKUN CMBICIH,
NPUMEHSITh HMX B PEIIEHUH TeOMETPUYECKUX M (¢u3ndYeckux 3ajad. l[IpuMeHsATh cKalsgpHOe
IIPOU3BEICHUE BEKTOPOB Ul HAXO0XKACHUS JJIUH U YIJIOB.

ITonp30BaTbcst METONAOM KOOPAMHAT HA INIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a]1a4.

BirageTs NOHATHSMHM IPaBUIBHOTO MHOTOYTOJIBHUKA, JTIMHBI OKPYKHOCTH, JJIMHBI AYT'H
OKPY>KHOCTH ¥ PaJMaHHON Mepbl yIila, yMETh BBIUMUCIATH ILIOIIAAb Kpyra U ero dacreu. IlpumeHars
[IOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETPUM QUTYp, IPUMEHATH ABMXKEHUS IIOCKOCTU B
MIPOCTEUIINX CITydasx.

IIpuMeHATH MOJIydEHHBIE 3HAHWS HAa IPAKTUKE — CTPOUTH MATEMAaTHYECKUE MOCIIU
IS 3aJ1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BEIYUCIIECHHS C IPUMEHEHUEM 1101001 U

TPUTOHOMETPUYECKHUX (YHKIIHH (ITOJIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).
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Tema ypoka Kosun4yecTBo 4acoB Cpoxnu Pecypcnbl
n/n
I'/TIABA 1. TJUHUH (10)

1 Pa3noo0pa3Hblii MU JIMHHIA 1 CEHTSIOpb https://resh.edu.ru/subject/lesson/7721/start/287636/
2-3 [Ipsimas. Yactu npsiMoit. 2 CEHTSIOph )

osaas https://resh.edu.ru/subject/lesson/7741/start/312461/
4-6 JlniHa THHAN 3 CCHTSIOpb https://resh.edu.ru/subject/lesson/7740/start/234851/
7-9 OKpyYXHOCTB 3 CCHTSIOpb https://resh.edu.ru/subject/lesson/7736/start/312523/
10 [TpakTryeckas pabota 1 CCHTSOPb https://resh.edu.ru/subject/lesson/7736/start/312523/
11 BxoaHast KOHTpOJIbHAS 1 CEHTAOPH

pabora

['JTIABA 2. HATYPAJIbHBIE UUCIJIA (9)

12-13 Kak 3amuchiBalOT U YHTAIOT 2 CEHTSOPh

HaTypaJibHbIC YKCIIa https://resh.edu.ru/subject/lesson
14 HatypanbHblit psn. 1 CEHTSA0pb

CpaBHeHue HaTypaJIbHbIX

qrcen https://resh.edu.ru/subject/lesson 719
15-16 OxpyrieHue  HaTypaJbHbBIX 2 CEHTSA0pb

qucen https://resh.edu.ru/subject/lesson/7718/start
17-18 Pemenne =~ KOMOMHATOPHBIX 2 CEHTSIOph

3aaaq

https://resh.edu.ru/subject/lesson/7718/start
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19 O030p r1aBkI 1 CCHTSIOPb https://resh.edu.ru/subject/lesson
20 KoHnTtposbHas padota 1 CEHTSAOPH
I'JIABA 3. I[EI7ICTBI/U{ C HATYPAJIbHBIMU YN CJIAMMU (17)
21-22 CloXeHHEe U BBIYUTAHHE 2 CCHTSOPb https://resh.edu.ru/subject/12/5/
23-26 VYMHOXKEHUE U JCTICHUE 4 CEHTSIOpb https://resh.edu.ru/subject/lesson/7723/start/
27-29 [Topsimok JeHCTBUIM 3 CEHTSIOph )
https://resh.edu.ru/subject/12/5/
BBIUUCIICHUAX
30-31 CreneHp yucia 2 OKTSIOPb https://resh.edu.ru/subject/lesson/7232/start/304286/
32-35 3anauun Ha JBMOKCHUE 4 OKTSIOPb https://resh.edu.ru/subject/lesson/7743/start/234696/
36 O0630p riaBel 1 OKTSIOpB
37 KonTponbnas pabota 1 OKTSIOpPb
T'JIABA 4. UICTIOJIb30BAHUE CBOUCTB JIEMCTBUU ITPY BRIYMCJIEHUAX (11)
38-39 CpoiicTBa  CIIOKEHHS 2 OKTSA0pB )
https://resh.edu.ru/subject/lesson/7723/start/272294/
YMHOXKCHUA
40-41 PacnipenenurensHoe 2 OKTSIOpb ]
5 https://resh.edu.ru/subject/lesson/7723/start/272294/
CBOHCTBO
42-44 3amaun Ha 4acTu 3 OKTSIOpb https://resh.edu.ru/subject/lesson/685/
45-46 3aaun Ha ypaBHUBAHUE 2 OKTSIOpb https://resh.edu.ru/subject/lesson/685/
47 O0630p r1aBel 1 OKTSIOpb
48 KonrponsHas padora 1 OKTSIOpb
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I'JTABA 5. YI'JIBI 1 MHOTI'OYT'OJIBHUKMU (7)

2 Kae obosmaatoT ! : OKTAOp https://resh.edu.ru/subject/lesson/7735/start/234882/

CPaBHUBAIOT YTJIbI
50-52 W3mepenue yrios 3 OKTSIOPB https://resh.edu.ru/subject/lesson/7735/start/234882/
53-54 JlomaHHbIE U 2 HOSIOPB

MHOT'OYTOJIbHUKH https://resh.edu.ru/subject/lesson/7735/start/234882/
55 KoHnTtposbHas padota 1 HOSIOPh

I'JIABA 6. JIEJIMMOCTD YHUCEJI (13)
56-57 JlenuTeny u KpaTHble 2 HOSIOPB https://resh.edu.ru/subject/lesson/7748/start
58 [IpocThie U COCTaBHBIC YUCIIA 1 HOSIOpb https://resh.edu.ru/subject/lesson/7709/start/325151
59-60 CBoiicTBa ACTUMOCTH 2 HOSIOPb https://resh.edu.ru/subject/lesson/7748/start
61-64 [Tpu3Haku AETUMOCTH 4 HOSIOPB https://resh.edu.ru/subject/lesson/7748/start/233487/
65-66 JleneHue ¢ 0OCTaTKOM 2 HOSIOPB https://resh.edu.ru/subject/lesson/7709/start/325151
67 KonrponsHas pabora 1 HOSIOPb
68 Pabora Hag ommubxamMu 1 HOSIOpPB
['JTABA 7. TPEYT'OJIBHUKU N YETBIPEXYT' OJIBHUKU (10)

69-70 TpeyroabHUKH U UX BUIBI 2 HOSIOPB https://resh.edu.ru/subject/lesson/7734/start/234913/
71-72 [TpssMOYTOJIBHUKH 2 HOSIOPB https://resh.edu.ru/subject/lesson/7733/start/233518/
73 [TeprmMeTp MPSMOYTOIEHUKA 1 HOSIOpB https://resh.edu.ru/subject/lesson/7734/start/234913/
74-75 PaBenctBo duryp 2 HOSIOpB https://resh.edu.ru/subject/lesson/7733/start/233518/
76-77 [Tnomane MpsIMOYTOJIBHUKA 2 HOSIOpB https://resh.edu.ru/subject/lesson/7733/start/233518/
78 KonrponsHas padora 1 HOSIOPb
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TJIABA 8. JIPOBH (18)

79-80 Jomm 2 nexkadpb
81-83 Yro takoe nqpoOb? 3 nexadpb https://resh.edu.ru/subject/lesson/7781/start/269488/
84-87 OCHOBHOE CBOWCTBO JIpo0U 4 nekadpb https://resh.edu.ru/subject/lesson/7781/start/269488/
88-90 [IpuBenenue npobeit K 3 nexkadpb
o0111eMy 3HaMEHATEITO https://resh.edu.ru/subject/lesson/7776/start/233239/
91-93 CpaBHeHue npobeit 3 nexadpb https://resh.edu.ru/subject/lesson/7776/start/233239/
94-95 HatypanbHble yncna u qpoou 2 nekadpb https://resh.edu.ru/subject/lesson/7780/start/287889/
96 KoHTposbHas padota 1 nexkadpb
97 Pabora Hag ommOkamMu 1 nexkadpb
TJIABA 9. JEMCTBUS C JPOBSIMIU (33)
98-102 CnoxxeHne U BBIUYUTAHHE 5 SIHBaph )
https://resh.edu.ru/subject/lesson/7774/start/313297/
npobeit
103- CwMerianHble 1pooH 3 SIHBaphb
105 https://resh.edu.ru/subject/lesson/7761/start/288262/
106- CrnoxeHne ®  BBIYUTAHUE 3 SIHBaph )
https://resh.edu.ru/subject/lesson/7780/start/287889/
108 CMEIIaHHBIX JAPOOeit
109- CnoxxeHne W BBIUYUTAHHE 2 SIHBapb )
https://resh.edu.ru/subject/lesson/7780/start/287889/
110 npobei
111 IIpomexxyTouHas 1 SHBapb
KOHTpOJIbHast paboTa
112116 | YmHoxeHHE apodeit 5 SIHBApPh https://resh.edu.ru/subject/lesson/7768/start/234138/
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117- Henenne apoGeit S) beBpanb
121 https://resh.edu.ru/subject/lesson/673/
122- Haxoxnmenne  wactu 10 3 (dheBpaib
124 LEIIOMY https://resh.edu.ru/subject/lesson/7764/start/313390/
125- Haxoxzaenune 1enoro mo ero 3 (deBpaib
127 4acTu https://resh.edu.ru/subject/lesson/7764/start/313390/
128- 3aaun  Ha  COBMECTHYIO 3 (dheBpab
130 paborty https://resh.edu.ru/subject/lesson/7762/start/313421/
131 KoHTposbHas padota 1 (dheBpaib
132 Pabora Hag ommbOkamu 1 ¢deBpaib
['JIABA 10. JECATUYHBIE JIPOBU. (11)

133- JlecaTrunas 3anuck n100ei 2 (dheBpaib )
134 https://resh.edu.ru/subject/lesson/704/
122 Mei[;zj::(zzlzncmizoj:p ! ° boepars https://resh.edu.ru/subject/lesson/704/
137- ITepeBon OOBIKHOBEHHOM 2 MapT
138 IpOOH B ACCATUIHYIO https://resh.edu.ru/subject/lesson/1314/
139 [lepeBon mecaTuyHON IpoOH 1 MapT

B OOBIKHOBEHHYIO https://resh.edu.ru/subject/lesson/1314/
140- CpaBHeHue JECATUUHBIX 2 Mapt
141 npobeit https://resh.edu.ru/subject/lesson/718/
142 KonrponsHas padora 1 MapT
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143

PaGora Han ommbkamMu

1

MapT

TJIABA 11. IEUCTBUS

C JECATUYHBIMU JIPOBAMMU (31)

144- CnoxxeHue W BBIYUTAHME 4 MapT
147 JIECATUYHBIX Apobeit https://resh.edu.ru/subject/lesson/719/
148- YMHOXKEHHE U JeNeHHE 3 MapT
150 necsitmaHoit apodbu Ha 10, 100,

1000 https://resh.edu.ru/subject/lesson/720/
151- YMHOXKEHUE IECITUYHBIX 5 MapT
155 npoOeit https://resh.edu.ru/subject/lesson/721/
156- Henenue JIECATUYHBIX 10 anpenb
165 npobeit https://resh.edu.ru/subject/lesson/674/
166- OkpyriieHue JIECATUYHBIX 3 anpeb
168 npoOeit https://resh.edu.ru/subject/lesson/27/
169- 3agaun Ha OBYMOKEHHE 4 anpenb
172 https://resh.edu.ru/subject/lesson/5248/start/216969/
173 KonrponbHas pabora 1 anpesb
174 Pabota nag ommbkamMu 1 amnpenb

['JTABA 12. MHOT'OI'PAHHUKM (10)

175- I'eomeTprueckue Tena M UX 2 Man
176 MU300pakeHue https://resh.edu.ru/subject/lesson/494/
177- [Tapamrenenumne 2 Mai
178 https://resh.edu.ru/subject/lesson/494/
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179- O6mwem mapasuienenumneaa 2 Mai
180 https://resh.edu.ru/subject/lesson/7730/start/272360/
181- [Tupamua 2 Mait
182 https://resh.edu.ru/subject/lesson/557/
183 KonTponbnas pabota 1 Mai
184 Pabora Hag ommbOkamu 1
['JTIABA 13. TABJIMLBI U AMATPAMMEI (9)
185- Urenne W  COCTaBIICHUE 3 Mai
187 TaOJIHII https://resh.edu.ru/subject/lesson/6911/start/235702/
188- JuarpamMmmbl 2 Mai
189 https://resh.edu.ru/subject/lesson/6911/start/235702/
190- Onpoc 00I1IECTBEHHOT'O 2 Mait
191 MHCHHSI https://resh.edu.ru/subject/lesson/1228/
192 KonTponbnas padota 1 Mai
193 Pabora Haxg ommOkamu 1 Man
ITOBTOPEHHUE
194- ITosropenne. HatypanbHsie 10 Mai https://resh.edu.ru/subject/lesson/7789/start/2
203 yucna 66057/
204 WTorosast KOHTpOIbHAs pabota | 1 Maif
OBIIEE KOJIMYECTBO 204
YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/557/
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