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1.IlosicHUTE/IbHASA 32N CKA

Pabouas mporpamMmMa cocTaBieHa B COOTBETCTBUHU ¢ TpeOoBaHusmu DenepaibHOro rocygapCTBEHHOTO
oOpasoBarenpbHOTO OCHOBHOTO o0mero obpaszoBanus (PI'OC). Pabowas mnporpamma mnpemMera
«MareMaTuKay s OCHOBHOTO 0011Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX
JIOKYMEHTOB:

e @ecnepanpubiii 3akoH oT 29.12.2012 roma Ne 273-®3 «0O06 oOpazoBanuu B Poccuiickoi
Denepauuny.

e [Ipuxkaz Munnpocsemienust ot 22.03.2021Nel15 «O06 yrBep:xkaenun Ilopsiaka opranuzanuu u
OCyLIeCTBJICHUS 00pPa30BaTEeIbLHON JAeSITeJIbHOCTH 1O OCHOBHBIM 001e00pa3oBaTe/ibHbIM
nporpaMmam - o0pa3oBaTeJbHBIM MPOrpaMMaM HAYaJbHOI0 00111€ero, 0CHOBHOIO 00IIEero u
cpeaHero oomero oopasoBaHusi» (pacnpocTpaHseTcs Ha TpaBooTHOIIeHUs ¢ 1 ceHTsops 2021
roaa)

e [Ipuka3z MunoOpHayku Poccum ot 17 mas 2012 1. Ne 413 «O0 yrBep:xkneHun ¢enepaibHOro
rocy1apCcTBEHHOI0 00Pa30BaTEJbLHOI0 CTAHAAPTA CPEAHEro 001ero 00pa3oBaHusN

e CII 2.4.3648-20 «CaHUTapHO-3ITUIEMHOJIOTHUECKUE TPEOOBAHUS K OpraHU3alUsAIM BOCIHTAHUS U
oOydeHHUsl, OTAbIXa WU O3JOPOBICHUS JE€TEH W MOJOISKH», YTBEPKICHHBIC MOCTAHOBIICHUEM
IJIABHOTO TOCYJAapCTBEHHOTO caHuTapHoro Bpada Poccum ot 28.09.2020 Ne28 (melicTByeT c
01.01.2021 roga).

e (Canllun 1.2.3685-21 «'urneHnyeckre HOPMATHBBI U TPEOOBAHUS K 00CCIICUCHHIO 0€30MMacHOCTH
n (unm) Oe3BpeaHOCTH il 4esjoBeka (aKkTOpoB cpelbl OOWUTAaHMS»  YTBEPKIACHHBIC
IIOCTAHOBJICHUEM IJIaBHOI'O I'OCYAAapCTBEHHOro caHuTapHoro Bpauya Poccum ot 28.01.2021 Ne2
(meiictByet ¢ 01.03.2021 ronma).

o [Ilpuka3z MunnpocBenienuss ot 20.05.2020 «254 «OO0 yTBepkIeHUU (eaepallbHOTO MEePEUHS
y4eOHUKOB, MOMYIICHHBIX K HCIIOJB30BAHUIO TPH PEATH3ANH HUMEIONUX TOCYIapCTBEHHYIO
AKKpEJUTAIMI0 00pa30BaTeIbHBIX MIPOTrPaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeIHEro
o01m1ero o0pa3oBaHus OpraHU3aUSIMU, OCYIIECTBISIIONINME 00pa30BaTEIbHYIO ACSITEILHOCTDY.

e VcraB MOAY JICOIII Ne2

e OcHoBHas oOpaszoBaTenbHasi Mporpamma cpeaHero oomiero obpazosanuss MOAY JICOLL
Ne2 na 2021-2025 yuyeOHbIii rof.

o  VueOnsri mman MOAY JICOII Ne2

e [lonoxenue o pabounx nporpammax yaureisis B MOAY JICOILT No2

e [lonoxenue o kaieHAapHO-TeMaTHYeckoM mianupoBanu B MOAY JICOII Ne2

PaGouast mporpaMma ornpeaenseT colep:kaHue U OpraHu3aluio o0pa3oBaTeIbHOIO Mpollecca Ha CTYIIeHH
OCHOBHOTO 00IIero o0pa3oBaHHs, COOTBETCTBYET OCHOBHBIM MPHUHIIUIIAM TOCYNAPCTBEHHOW IMOJUTUKH
Poccutickoit ®eneparuu B 0061aCTH 00pa30BaHUs.

2.00mas xapaKTepUCTHKA Y4e0HOI0 mpeaMera

Pabouass mporpamma mno MaremMaTuke i1 oOywarommxcss 5—9  kjgaccoB
pa3paborana Ha ocHOBe dDenepalibHOTO TOCYJIAapCTBEHHOro 00pa3oBaTEIbLHOTO
CTaHJapTa OCHOBHOro oOOIero oopa3oBaHus C YYETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MNOPEABABISIEMBIX K MaTeMaTHYEeCKOMY OOpa30oBaHHUIO, W Tpagului
poccuiickoro  oOpa3oBaHUs, KOTOpbIe OOECIIEUYMBAIOT  OBJIAJICHUE  KJIIOUYEBBIMHU
KOMIIETCHIIUSIMU, COCTABISIIOIIMMH OCHOBY ISl HEOpPEphIBHOrO OOpa3oBaHUs U
caMOpa3BUTHs, a TaKXKE€ LEJIOCTHOCTH OOIIEeKyJIbTYPHOI'O, JHUYHOCTHOTO U
MO3HABaTEeJIBHOIO pa3BUTHs oOyuaromuxcs. B paboueil mporpamMme ydTeHBl HUAEH H
nojoxeHus:t KoHuenuuu pa3BUTHS MaTeMaTH4YecKoro oOpa3zoBaHusi B Poccuiickoi
denepanmuu. B smoxy unwmdpoBoi  TpanchopMmaiimu  Bcex chep dUeIoBEUYECKOU
NIeATEIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM UYEJIOBEKOM 0e3
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0a30BOMl MaTeMaTHYECKOW MOJATOTOBKH. Y3K€ B IIIKOJIE MaT€MaTHUKa CIY>XHUT OIOPHBIM
OpeIMETOM JJIsi HW3YYCHHUsI CMEKHBIX JUCIHUIUIMH, a T[OCJe IIKOJBI peaJbHOMI
HEOOXOMMOCTBIO CTAaHOBUT CsI HEIIPEPHIBHOE OOpa3zoBaHUE, YTO TPeOyeT MOJTHOIICHHON
0azoBoli 00mIe00pa30BaATEIILHON TIOATOTOBKHM, B TOM YHCJIE€ M MaTeMaTHYECKOU. DTo
Oo0yCIOBJIEHO TE€M, YTO B HAIIM JHU PacTET 4YHUCIO nOpodeccuil, CBI3aHHBIX C
HENOCPEJACTBEHHBIM IIPUMEHEHUEM MaTeMaTUKH: U B cepe 3KOHOMHKU, U B Ou3Hece,
M B TEXHOJOTHYECKHX OO0JIacTsAX, M JIaxKe B T'yMaHUTapHBIX cdepax. Takum oOpazom,
KPYT IIKOJBHUKOB, I KOTOPBIX MaTeMaTHKa MOYET CTaTh 3HAYUMBIM OPEIMETOM,
paciupsieTcs.

[IpakThueckasi MOJIE3HOCTh MaTEMaTHUKU OOYCJIOBJIE€HA TEM, YTO €€ MpeIMETOM
SIBIISTIOTCST (DYHJIAMEHTAJIbHBIE CTPYKTYPhI HAIIIETO MHUpa: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHbIE OTHOIIECHUSI OT MNPOCTEHIINX, YCBAaWBAE€MbIX B HEIOCPEICTBEHHOM
ONBITE, IO JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJIs PA3BUTHSI HAYYHBIX U MPUKJIATHBIX
unei. be3 KOHKpeTHBIX MaTeMaTU4YeCKHUX 3HAHWUM 3aTPpyJIHEHO IOHMMAaHWE HPUHIIUIIOB
YCTpPOUWCTBA W HCIIOJB30BAHUS COBPEMEHHON TEXHUKU, BOCOPHUSITUEC U HHTEPIIPETAIIUS
pa3HOOOpa3HOM  COIMAIBHOM, 3KOHOMUHYECKOH, NOJIMTUYECKOU nHOpMaIUH,
manod¢pGeKTUBHA MOBCEIHEBHAs MpPaKTUYECKas JIeSITEIILHOCTh. KaXagomMy YelnoBeKy B
CBOEH >KU3HU NPUXOJUTCS BBIIOJHITH Pacuy€Thl U COCTABIATH aJIrOPUTMBbI, HAXOIUTh U
OPUMEHSTh POPMYIJIBI, BIIAJICTh MPAKTUUECKUMHU NPUEMAMU T€OMETPUUSCKUX U3MEPECHUI
U TIOCTPOEHUI, YuTaTh WH(OpMAINIO, NPEJACTABJICHHYIO B BHJAE TaOJIUII, AUATPaAMM H
rpadMKOB, )KUTh B YCIIOBHSX HEOIIPEACIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep
CIIy4alHBIX COOBITHH.

OnHOBpPEMEHHO C pacUIMpeHUEeM cdep INPHUMEHEHUs] MAaTeMaTUKU B COBPEMEHHOM
oOiiecTBe BcE 0Oojiee BaXXKHBIM CTAHOBUTCSI MaTeMaTHYECKHW CTHJIb MBIILIJICHUS,
OPOSIBIISTIONIUNCS B ONPEJeNEHHBIX YMCTBEHHBIX HaBBIKax. B rmporecce m3ydeHUs
MaTeMaTUKU B apceHaJl MIPUEMOB U METOJOB MBIIIJICHHS YEIOBEKa €CTECTBEHHBIM 00
pa3oM BKJIOYAIOTCSI UHAYKIOHS U JISAYKIIUsI, 0000MIEeHNEe U KOHKPETU3allusl, aHaJIu3 U
CUHTE3, KJIacCCH(UKAIIHUA U CUCTEeMaTHh3alusI, abcTparupoBanue U aHajaorusi. OObEeKTHI
MaTeMaTHYEeCKUX YMO3aKJIIOUYEeHUN, TMpaBujla WX KOHCTPYUPOBAHUS PACKPHIBAIOT
MEXaHU3M JIOTUYECKUX MOCTPOECHUH, CIIOCOOCTBYIOT BbIpaboOTKE YMEHHUS
(popmymupoBaTh, OOOCHOBBIBATh M AOKAa3bIBATh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT
Joru4yeckKoe MblIUieHne. Beaymas poap MIPUHAMISKUT MaTreMaThKe ¢ B
(opMupoBaHUH AJITOPUTMHUUSCKONH KOMMOHEHTHI MBINUICHUSI U BOCITUTAHUU YMEHUH
JIecCTBOBATh MO 3aJaHHBIM aJrOPUTMaM, COBEPIICHCTBOBAaThL M3BECTHBIE U
KOHCTpyHUpOBaTh HOBBIE. B mpomecce penieHust 3aagad — OCHOBOM yuyeOHOM
NeSITEIbHOCTH Ha YpPOKax MaTeMaTHKU — pa3BUBAIOTCS TakK)Ke€ TBOpYecKass U
OPUKIJIATHASS CTOPOHBI MBIIIIJICHUSI.

OOyueHue mareMaTHKe Aa€T BO3MOXXHOCTH pPa3BUBATh y OOYyYalOUIUXCsI TOYHYIO,
palroHaJIbHYI0 U MH(POPMATHUBHYIO pe€Ub, YMEHHUE OTOMpATh HauOoJee MOAXOISIINE
SI3BIKOBBIE, CUMBOJIMUYECKHE, IpadUUecKHUE CpeJCTBa sl BBIPAXKECHUS CYXKJICHUU U
HATJISIIHOTO UXIPEACTABICHUS.

HeoOxoauMbIM KOMMOOHEHTOM OOMIEd KyJbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
SIBJISIETCST OOIIIee 3HAKOMCTBO C METOJAaMM IMO3HAHUS JEHCTBUTEIILHOCTH, TIPEJ/ICTABJICHUE
O TIpeAMEeTEe U MEeToJdax MaTeMaTHKH, UX OTJIMYHN OT METOJIOB JIPYTHUX €CTECTBEHHBIX U
TYMaHUTapHBIX HayK, OO0 OCOOCHHOCTSX MNPUMEHEHUsS MaTeMaTUKWd [JIs PEIICHUS
Hay4YHBIX U NPUKIAIHBIX 3a7ad. TakuMm o0pa3zom, MaTeMaTH4eckoe oOpa30oBaHUE BHOCHUT
CBOI1 BKJIaJ] B (popMHUpOBaHUE OOLICH KYJIFTYPBbI YEJIOBEKA.

N3ydyeHne MaTeMaTHKH TakKX€ CIIOCOOCTBYET ACTETHUECKOMY BOCIIMTAHHIO YEJIOBEKa,
NOHUMAHHUIO KPacoOThl W H3SAINIECTBA MAaTEMAaTHUYECKHUX PACCYKIACHUMN, BOCHPUSITHIO
reomeTrpuyeckux (popm, YCBOCHUIO UJIEU CUMMETPHUU.

HEJX U OCOBEHHOCTH U3YUYEHUA YYEBHOI'O IPEJIMETA
«MATEMATHKAp». 5-9 KJIACCbI
[TpuopuTeTHRIMH MEJISIMU OOYYCHUSI MaTeMaTHUKe B 5—9 kiaccax SIBJISTFOTCS:
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e (QopMHpOBaHHWE IIEHTPAIBHBIX MaTEMAaTUYCCKUX TMOHSATHH (YHUCIIO, BEJIMYHHA,
reoMeTpuvuecKast durypa, nepeMeHHas, BEPOSITHOCTD, byukms),
06CCHC‘-II/IB3IOH_II/IX HIPpECMCTBCHHOCTE W TICPCIICKTUBHOCTL MATCMATHUYCCKOTO
o6pa3oBaHUs OO0YYaArOIITUXCSI;

® JIOABCACHMUC 06yqa}omnx051 Ha AOJOCTYIIHOM JJIsI HHUX YPOBHC K OCO3HAHHUIO
B3aUMOCBS3HU MATCMATHUKHW W OKPYXKAMIICro Mupa, INOHHMMAaHHUC MATCMAaTUKHN
KaK 9aCTH OOIIeH KyJIbTyphl UEJIOBEUECTBA;

® pa3sBUTHE UHTCIUICKTYaIbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOyYaroIInXcs,
IMOo3HaBaTECIbLHOMN AKTHUBHOCTMU, HNCCIICOO0BATCIIBbCKUX yMeHHﬁ, KPpUTHUYHOCTHU
MBIIUJICHUS, HHTEpeca K U3yUYCHHUIO MaTeMaTHKH;

e ¢opmupoBanue (HYHKIHMOHAIBHON MaTeMaTH4YEeCKOW TPaMOTHOCTH: YMEHUS

pacrio3HaBaTh  HOPOSIBJICHUSI ~ MaTeMaTHYECKUX  IMOHSATUH, OOBEKTOB WU
3aKOHOMEPHOCTEH B pEaJbHBIX JKHU3HEHHBIX CUTyalHUsIX W HOpPpU H3YYECHUU
APYTUX y4eOHBIX HpEIMETOB, HPOSIBJIICHUS 3aBHUCHUMOCTEN u

3aKOHOMEpHOCTEH, POpMyIUpOBaTh UX Ha SI3bIKE MaTeMaTHUKW U CO3/1aBaTh
MaTeMaTU4YECKHUE MOJEJIN, IIPHUMEHSITh OCBOEHHBIM MaTeéMaTHYECKHUM amrmapat
JJI.  pEelIeHHs] MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4d, HHTEPHPETUPOBATh U
OLICHUBATH I1OJYUEHHBIE PE3yJIbTAaThI.

OCHOBHBIE JIMHUU COJIEp)KaHUSI Kypca MareMaTuku B 5—9 kimaccax: «Yucna u
BBIUHCIICHUS», «Anredpa»  («AnreOpanyeckue  BBIPOKEHUsD», «YpaBHEHUS U
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («I'eomerpuueckue GUrypbl ©U HUX
cBolicTBa», «lM3MepeHne reoMeTpUYeCKuX BEIUYHUH»), «BeposTHOCTP W CTaTUCTUKA».
JlaHHbIC TUHUHM Pa3BUBAIOTCS MapajlJICIbHO, KaXKIasi B COOTBETCTBHU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBHUCUMO OJHa OT JpyroM, a B TECHOM KOHTAaKTE U
B3auMojierictBuu. Kpome »Toro, wux oObeIUHSIET JOTrHYecKasi COCTaBJSIIOIIAs,
TPAAULIMOHHO NpPHUCYILIas MAaTEMATHUKEH MPOHU3BIBAIONIAas BCE MaTEMAaTUYECKUE KYypPChl U
comepxarenbHblie auHUM. CdopmynupoBaHHoe B dDenepaibHOM TrOCYJapCTBEHHOM
00pa3oBaTeIbHOM CTaHJApTe€ OCHOBHOro oOOImiero oOpa3oBaHUsi TpeOOBaHUE «YMETh
OonepUupoBaTh IOHATUSIMU: OIIPEAe€HHE, aKCHOMa, Teopema, N0Ka3aTeJIbCTBO; YMEHHE
pacrno3HaBaTh MCTHHHBIE W JIOKHBIE BBICKAa3blBaHWUS, MNPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI U OTPUIAHUSI BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (opMHpOBaHHE JIOTUYECKUX YMEHHUH paclpeiesisieTcsl 10 BCeM rojam
oOydeHus1 Ha ypOBHE OCHOBHOro oomiero ob6OpazoBaHus. Coaep:kaHUE OOpa3OBaHWUS,
COOTBETCTBYIOIIIEE TIPEAMETHBIM pe3yjbTaTaM OCBOCHHS pabouell mporpammel,
pactpene€HHbIM MO TroJlaM OOYyYeHUsI, CTPYKTYPUPOBAHO TakuM oOpa3zoMm, YTOOBI KO
BCEM  OCHOBHBIM, NPUHIMNOUAJILHBIM  BOIlpocaM  oOydaromuecss  OoOpallaiich
HEOJIHOKpPATHO, 4YTOOBI OBJIaJICHUE MaTEeMAaTHUYECKUMHU IIOHSATHUSIMHU M HaBBIKAMH
OCYUIECTBIISIJIOCH TMOCJIEIOBATEIBHO M MOCTYIATEJIbHO, C COOJIOACHUEM NPUHLIMNA
IPEEeMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIIOYAJIMCh B OOIIYIO0 CUCTEMY MaTeMaTHUYECKUX
NpeACTaBICHUN OOydYaroluuxcsi, pacmupss U yrayomnsas e€, oOpa3yss NpoYyHbIe
MHO>KECTBEHHbBIE CBSI3H.

MECTO YYEBHOTI'O IPEAMETA «<MATEMATUKA» B YYEBHOM IIVIAHE

B cootBeTcTBUM ¢ DenepanbHbIM TOCYyJAapCTBEHHBIM OOpa30BaTEIbHBIM CTaHIAPTOM
OCHOBHOTO 00ImIero o6pa3zoBaHUsI MaTeMaTHKa SIBIISIETCS OOsA3aTEILHBIM IIPEIMETOM Ha
JIJaHHOM YypOBHE oOpazoBaHusi. B 5—9 kyaccax yueOHbI Tipeamer «MaremaTuka
TPaJUIIMOHHO H3Yy4YaeTCsi B paMKax CICAYIONUX y4eOHBIX KypcOB: B 5—6 Kiaccax —
Kypca «Martematuka», B 7—9 Kjaccax — KypCOB «AJreOpa» (BKIOYasT 3JIEMEHTBI
CTaTUCTUKMU U TEOPUU BeposATHOCTEN) U «I'eomeTpusi».

Hacrosimed mnporpamMmMoil mpeaycMaTpuBaeTCs BBIJICJICHHE B Yy4YeOHOM IUIaHE Ha
U3y4YeHHE MaTeMaTHKH B 5—9 kjaccax 5 y4yeOHBIX YAacOB B HEACIIIO B TEUCHUE KAXKIIOTO
rosa ooydenwusi, Bcero 850 y4eOHBIX Jaca.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUAYYEBHOI'O ITPEIMETA «MATEMATHKA» HA
YPOBHE OCHOBHOI'O OBIHEI'O OBPA3OBAHHSA

OcBoeHue yueOHOro npeaMmera «MareMmaThukay JOJHKHO 00ecnedynBaTh JOCTUKECHHUE Ha
YPOBHE OCHOBHOT'O OOIIIEro o0pa3oBaHUsl CIEAYIOIINX JUYHOCTHBIX, METallpEeIMETHBIX U
OpEeIMETHBIX 00pa30BaTEILHBIX PE3YJIHbTATOB:

JJMUYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIE pe3ynabTaThl OCBOSHUS MPOTpaMMbl y4eOHOTO Tipeamera «MaremMaTHuka
XapaKTEePU3YIOTCSI:

Ilampuomuueckoe ¢ocnumanue:

OpOSIBJICHUEM HMHTEpeca K IPONUIOMY U HACTOSIIEMY POCCUHMCKOW MaTeMaTHKH,
LICHHOCTHBIM OTHOIIIEHUEM K JOCTHKECHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON
MaTEeMaTHUYECKOM MIKOJbI, K MCIIOJb30BAHUIO 3TUX NOCTHXKEHHUM B JAPYrux HayKax U
OpUKJIagHbIX C(pepax.

I'pasxcoanckoe u 0yxoeno-npagcmeennoe ocnumanue:

TOTOBHOCTBIO K BBITIOJITHEHUIO OOS3aHHOCTEHW TpakJIaHWHA U pealu3aluu ero Ipas,
OpesiCTaBI€HUEM O MaTeMaTH4YeCKHUX OCHOBaxX (PYyHKIIMOHUPOBAHUS PA3JIHMUYHBIX
CTPYKTYp, SIBJI€HUU, MPOLEAYP TIpa’kJaHCKOro obuiecTBa (BBIOOPHI, OMPOCHI U IIp.);
TOTOBHOCTBIO K OOCYXJICHHIO ATHYECKHX IPOOJEM, CBSI3aHHBIX C TMPAKTUYECKUM
OPUMEHEHHUEM JIOCTHKEHHUH HAayKH, OCO3HAaHHEM Ba)XHOCTH MOPAIbHO-3TUYECKUX
OPUHIUIIOB B JICATECIBHOCTU YYEHOTO.

Tpyoosoe socnumanue:

YCTAaHOBKOM Ha aKTUBHOE y4YacTHUE B PEIICHHUU MPAKTUYECKHUX 3a- Ja4 MaTeMaTHUYEeCKOMU
HaAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTUYECKOro oOpa3oBaHHs  Ha
OPOTSHKEHUM BCEW JKU3HU ISl yCIICNTHOM NPO(ECCHOHAIIBHON AEATEIBbHOCTH U
pa3BUTHEM HEOOXOJIMMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM U MOOCTPOCHUEM
UHIAUBUAYAIbHOW TPAeKTOPUU OOpa30BaHUsI U >KU3HEHHBIX IJIAHOB C YYETOM JHYHBIX
WHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEIA.

Icmemuueckoe gocnumanue:

CIIOCOOHOCTBHIO K AMOIIMOHAITBHOMY U 3CTETUYECKOMY BOCHPHUSITHUIO MAaTeMaTUUYECKUX
OOBEKTOB, 3ajlay, PEIICHUN, pacCyXICHHUH; YMEHHIO BHJAETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.

Hennocmu nayunozo noznanusa:

OpPHEHTAIIUEN B JIESITEJIBHOCTU HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YeEJOBEKa, IPHUPOJbI H OOIlecTBa,
NOHUMaHHUEeM MaTeMaTHYeCKOW HayKh KaK cdepbl YeJIOBEYECKOU JesTEeIbHOCTH,
3TAroB €€ Pa3BUTUSI U 3HAYUMOCTHU JJIsI Pa3BUTHS LIUBUIIU3ALMHU; OBJIAJI€HUEM SI3BIKOM
MaTeMaTUKM ¢ MaTEeMaTUYEeCKOW KYyJbTYpOoHM KaK CpEJICTBOM IIO3HAHUSI MHUPA;
OBJIaJICHUEM IIPOCTECHUIITUMHU HaBbIKaMH HCCJIEI0BATEIbCKON €SI TEIbHOCTHU.

Qu3uueckoe eocnumanue, opmuposanue Kyabmypvl 300p06ba U IMOUYUOHATLHO20 DJ1AZONONYHUA:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKHE 3HAaHUsSI B MHTEpPEcax CBOETrO 3J/I0POBbBS,
BEJIEHUSI 3JI0POBOTO OOpa3a XHU3HHU (3J0pOBOE IHUTAHHE, COAJTIAaHCUPOBAHHBIN PEXKUM
3aHATUH W OTIbIXa, peryasipHas Qu3ndeckasi aKTUBHOCTB); C(HPOpPMHUPOBAHHOCTHIO
HaBbIKa pedJIeKCUU, TMPU3HAHHEM CBOEro MpaBa Ha ONIMOKY M TaKOro »e€ IpaBa
JAPYTOro 4eJIOBEKa.

Jkonozuueckoe gocnumanue:

OpHMEHTAalMell Ha NPUMEHEHHE MaTEeMaTHYECKUX 3HAHUW [JIsI pEIICHHUsl 3ajlad B
00J1aCTU COXPAaHHOCTH OKpPY KaloIlIeW cpeibl, MJIaHUPOBAHUSI MOCTYIIKOB M OLIEHKU HX
BO3MOXHBIX TOCJIEACTBHU JJISI OKPYXKAIOIIEH Cpelbl; OCO3HAaHWEM TJI00aJILHOTO
XapakKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX peleHus.

Jluunocmuvle pesynomamol, odecneuusaroujue a0anmayuio 00y4arOuiezoca K UIMEHANOUUMCA YC108UAM
COUUAIbHOU U RPUPOOHOTL CPedbL:



TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEONPEJEIEHHOCTH, IMOBBIIICHUIO YPOBHS
CBOEM KOMIIETEHTHOCTH Yepe3 IPaKTHUYECKYIO JIESITEJIBHOCTb, B TOM YHCJIE YMEHHE
YUYUTBHCS Yy APYTUX JIoAei, mpuoOpeTraTtb B COBMECTHOM AEATEJILHOCTH HOBBIC 3HAHWUS,
HABBIKH U KOMIETECHIINH U3 OMbITA JPYTHUX;

HEOOXOJIMMOCThIO B (DOPMHPOBAHUU HOBBIX 3HAHUM, B TOM 4YHCJIe (PopMyIHpOBaTh
UJEH, TIOHSITHUSI, TUIOTE3bl 00 0OOBEKTaxX U SIBJICHUSIX, B TOM YHCJIE paHee HE U3BECTHBIX,
Oco3HaBaTh Ae(PUUNTHI COOCTBEHHBIX 3HAHWN W KOMIETEHTHOCTEH, MIAaHUPOBATh CBOE
pa3BuUTHUEC;

CIIOCOOHOCTBHIO OCO3HaBaTh CTPECCOBYIO CHUTYyalldIO, BOCHPUHUMATHL CTPECCOBYIO
CUTyallMI0 KaK BbI3OB, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh HNpPUHUMAEMbIE
peuieHust U AeucTBUsA, (QOPMYIIUPOBATH W OIEHHUBATh PHUCKH W IIOCIEJICTBUS,
¢opmupoBaThk OIIBIT.

METANIPEAMETHBIE PE3YJIbTATBI

MertanpenmMeTHbIe pe3yIbTaTbl OCBOSHHUS NIPOrpaMMbl yueOHOTO npeamMera «MaremaTruka
XapaKTepU3YyIOTCSI ~ OBJIAJCHUEM  YHUBEPCAJIbHBIMH  TTO3HABATEIBHBIMH  JCHCTBUSIMU,
YHHUBEPCAIbHBIMA KOMMYHHUKAaTUBHBIMU JCHCTBUSAMU W YHUBEPCAJbHBIMU PErYTSITUBHBIMU
JIEUCTBUSMHU.

1) Ynueepcanvnvie noznaeamenvnuvie Oeiicmeusa obecniedynBaioT (HOPMHUPOBAHHE 0a30BBIX
KOTHUTHUBHBIX MPOIECCOB OOyYaIOUIUXCsl (OCBOCHHUE METOJIOB IMO3HAHUS OKPY’KAIOIIETO MUpa;
MIPUMEHEHHE JTOTUYECKUX, UCCIIEIOBATEIbCKUX ONepaltii, yMeHHil paboTaTh ¢ uHpOpMaIueii).
Ba3oBble Jornueckue geicTBHA:

® BBHUBISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MNPU3HAKU MaTEeMaTHYECKHUX
OOBEKTOB, TIOHSITHUIH, OTHOHNICHUN MEXIYy TIOHSITHSIMHU;, (HOPMYITIUPOBATH
orpenesieHus HOHSITUM; yCTaHaBJIUBATh CYILIECTBEHHBIN OpU3HAK
KJlaccu(UKaIUuu, OCHOBAHUs 1 OOOOIIEeHussT ¢ CpaBHEHWs, KPUTEPHUHU
OpPOBOAUMOIO aHaJIN3a;

¢ BOCIPUHHUMATH, ¢popmynupoBath u IpeoOpa3oBHIBATH CYXJICHUSI:
YTBEpAUTEIbHBIC U OTPUILIATEIIbHBIC, €IMHUYHbBIC, YACTHBIC U OOIIIME; YCIIOBHBIC;

® BLIABJISITH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U HNPOTHBOPEYUS B
(hakTax, naHHBIX, HAOIIOJCHUAX U YTBEPKACHUSIX; NpeiaraTb KpUTEpUU IJIs
BBISIBJICHUSI 3aKOHOMEPHOCTEU U IPOTUBOPECUN;

e JenaTh BBIBOJABI C HCIIOJIB30BAHHEM 3aKOHOB JIOTHMKH, JICAYKTUBHBIX WU
WHAYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKJIIOUEHUH MO aHAJIOTHH;

e pa3bupaTh [AJOKa3aTEIILCTBA MATEMAaTHYCCKUX YTBEPXKICHUN (MpsIMbIE U OT
MIPOTUBHOIO), IPOBOJAUTH CaMOCTOSITEJILHO  HECJIOXXHBIE  JIOKa3aTeJIbCTBa
MaTeMaTudecKkux (pakTOB, BbICTpaAUBaTh apryMEHTAlMIO, IPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI; 00OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHUS,

e BBIOMpATH CITOCOO peleHusT y4eOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
peuieHusi, BbIOUpaTh Haubojiee MNOAXOAAIIMI € YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBbie uccieoBaTebCKHE 1eiiCTBHSA:
® HCIOJB30BaTh BOMNPOCHI KaK HCCIENOBATEIbCKUM HWHCTPYMEHT NO3HAHMUS;
bopmynupoBarb BOIIPOCHI, uxcupyromme IPOTUBOPEYHE, npooiemy,
CaMOCTOSITEIbHO yCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OpMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIAaHY HECJIOXKHBIM 3KCHEPUMEHT,

HeOOJBIIIOE HCCIIEJOBAHME II0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO
00BbeKTa, 3aBUCUMOCTEH 0OOBEKTOB MEXKIy COOO0Ii;

e caMoOCTOsITeNbHO (OpPMyIHMpOBaTH OOOOIIEHUsT M BBIBOABI MO pe3yJibTaTam

npoBeAEHHOrO  HAOIIOACHUSI,  WCCIENOBaHHUs,  OLIGHUBAaTh  JOCTOBEPHOCTh
MOJIY4E€HHBIX PE3yJIbTATOB, BBIBOIOB K OOOOIICHHI;



MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKXe BbI- JIBHUTATh
MIPENOJIOKEHUSI O €T0 PAa3BUTHH B HOBBIX YCIOBHSIX.
Pabota ¢ unhopmarmeii:

BBISIBIISITH ~ HEJIOCTATOYHOCTh YW HM3OBITOYHOCTH  WH(pOpMaluM,  JaHHBIX,
HEOOXOIMMBIX JJIsl pEeIICHUs 3aJ/1a4u;
BBIOUPATH, aHaJIM3upPOBAaTh, CHUCTEMAaTHU3UPOBATh u WHTEpOPETUPOBATH

nH(OPMAIINIO Pa3INYHBIX BUAOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (GoOpMy TIIpeAcTaBiIeHUs] HMH(pOpMAMM M WUIIOCTPUPOBATH pelIacMble
33724y cCXeMaMH, JuarpaMmMmaMi, HHOU rpauKoil 1 UX KOMOWHAILUSIMU;

OILICHMBATh HAJEKHOCTh MH(POPMAIMU II0 KPUTEPHUSIM, MPEAI0KCHHBIM YYHUTEIIEM
niu chopMyITUPOBAHHBIM CAMOCTOSITEIIBHO.

2) YHueepcanvnvle KOMMYHUKAMUGHbBle Oelicmeus 00eCTIeunBalOT C(POPMUPOBAHHOCTH
COIIMAJIbHBIX HABBIKOB 06yqa101u1/1xcs{.
Oo0menue:

BOCIIpUHUMATh U (HOPMYJIMPOBATH CYXIACHHUS B COOTBETCTBHU C YCIIOBHUSIMH U
LEJISIMUA OOILIEHUST; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
U TIMCBMEHHBIX TEKCTaxX, JaBaTh IIOSICHEHUS 1O XOJYy pelleHus 3ajayu,
KOMMEHTHPOBATH MOJYYESHHBIN pe3ynabTar;

B XoJZe OOCyXJeHHus 3aJaBaTh BOIMNPOCHI II0 CYIIECTBY OOCYXXJIa€MOM TEMBI,
opoOiemMbl, penraeMoil 3ajlauM, BBICKA3bIBaTh HAEHU, HAIEJICHHbIE Ha ITOUCK
pEllIeHMs; COIMOCTABIISITH CBOU CYXXAEHUS C CYXICHUSAMH JPYyTUX YYAaCTHUKOB
Jyasiora, oOHapy>XUBaTh pa3iudyUe U CXOJCTBO MO3UIIMN; B KOPPEKTHOUH (opme
(dopmynupoBaTe pazHoOriacusi, CBOM BO3PaXKCHUS;

NPENCTaBIsATh pe3yJabTaTbl pPEIISHUs 3ajlaud, OHDKCOEpPUMEHTa, UCCIeq0BaHUs,
MPOEKTa; CaMOCTOSATEJILHO BBIOMpaTh ¢opmMaT BBICTYIUIEHHUSI C YYETOM 3aaad
MPE3€HTALlMU U OCOOCHHOCTEN ay/IMTOPHUU.

CoTpyaHn4ecTBoO:

NOHMMAaTh M HMCHOJB30BaTh IIPEUMYIIECTBA KOMAaHIHOW W HWHAWUBUIYaJIbHOMU
paboThl mpU peHIeHUuH YYeOHBIX MaTeMaTHYEeCKHX 3ajad; IPUHUMATh LeJb
COBMECTHOM J€sATEeJIbHOCTH, IJIAaHUPOBATh OPraHU3allUI0 COBMECTHOW padoThl,
pacripenensiTe BUJBI padOT, JOrOBapUBaThCs, OOCYXJaTh MPOIECC U Pe3ybTaT
padoThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TpPYINNOBBIX (popmax padoTsl (0O0CyxaeHusi, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMBI U Jp.); BBINOJHSITH CBOIO HacTh padOThHl U KOOPJIMHUPOBATH
CBOU AEWCTBUS C APYTMMHU YI€HAMH KOMaH/bl; OLIEHUBATh KAUY€CTBO CBOEr0 BKJAJa
B OOmMHA TPOAYKT NO KPUTEPUSIM, COHOPMYJIHUPOBAHHBIM  YYaCTHUKAMH
B3aUMOJIECUCTBHUS.

3) Yuueepcanvnvie pezynamuenvie oOeiicmeusn 00ecniedyuBalOT (POPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK M KU3HEHHBIX HABBIKOB JTUYHOCTH.
Camoopranmn3anus:

CaMOCTOSITEIIBHO COCTAaBIISITh IUUIAH, aJITOPUTM pEUICHHUs 3anadu (MM €ro 4acTh),
BBIOMpATh CIIOCOO pEmHIieHUs C YYETOM HMEIOIIUXCSI PECYypCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh W KOPPEKTHUPOBATH BapUAHTHI PEHICHUN C
y4E€TOM HOBOW WH(GpOpPMAITHH.

CaMOKOHTPOJIb:

BJIAaAETh cIoco0amMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yabTrara
pelleHnust MaTeMaTHYeCKOU 3a1a4H;

pEABUIACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTBH IIPpM PELICHUM 3a1a4H,
BHOCUTB KOPPEKTUBBI B JI€ATEJIbHOCTH Ha OCHOBE HOBBIX OOCTOATEIBCTB,
HaMJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;



® OIIEHHWBATh COOTBETCTBHUE pe3yabTaTa AESITEIbHOCTHU IIOCTAaBJIEHHOW LE€Au U
YCIOBUSIM, OOBSCHSTH IPUYMHBI JOCTHXKEHUSI WJIIU HEOOCTHKEHUS 1IeJH,
HaXOJUTh OIIUOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY OMBITY.

MPEJIMETHBIE PE3YJIbTATbBI

I[IpenmeTHble pe3yibTaThl OCBOCHUS paboueil TmporpaMmbl IO MaTeMaTHKeE
OpEeJICTAaBIICHBI IO TojgaM OOydYeHHs B CHSAYIONIMX pa3aeiiax MporpaMMbl B paMKax
OTIAEIBHBIX KypcOB: B 5—6 kiaccax — Kypca «Marematuka», B 7—9 kimaccax —
KypcoB «Anredpa», «I'eomeTpusi».

Pa3Butne Jorudyeckux MOpPeIACTaBICHUN W HAaBBIKOB JIOTHYECKOTO MBIIIJICHUS
OCYUIIECTBJISIETCSI HAa NPOTSHKEHNUH BCEX JIET OOyUYEHHUsI B OCHOBHOM IIKOJIE B paMKaX BCEX
Ha3BaHHBIX KypPCOB. BBIITyCKHUK OCHOBHOM IIKOJIBI CMOYKET CTPOUTH BBICKA3bIBAHUSI U
OTpHUIIAHUSI BBICKA3bIBAaHUM, paclo3HaBaTh WUCTUHHBIE M JIOXKHBIE BBbICKa3bIBaHUS,
OPUBOJIUTH TMPUMEPHI MU KOHTPHPUMEPHI, OBJAJICET MNOHSITUSIMHU: OIpeAesieHue,
akcuoMa, TEeOopeMa, MAO0Ka3aTeJIbCTBO — W HAYYUTCS MCIIOJIb30BaTh WX MpPHU
BBITIOJTHEHUH YY€OHBIX U BHEYUYEOHBIX 3ajiay.

[IpenMeTHBIe pe3ysbTaThl H3y4eHUsl Kypca «MaTemaTukay oTpaxkaroT:

1) dopmupoBaHue MNpeACTaBIEHUH O MaTeMaTHKE KaK O METOJe IMO3HAHUS JeWCTBUTEIBHOCTH,
MO3BOJIAIOIIEM ONMCBIBATH U M3ydaTh PEAJIbHBIE MPOLECCH] U SBJIEHUSA: OCO3HAHME POJIM MAaTEMAaTUKU B
paszButun Poccun u Mupa; BO3MOXXKHOCTh MPUBECTH MPUMEPHI U3 OTEYECTBEHHON M BCEMHUPHOUM MCTOPUU
MaTEMaTUYECKUX OTKPBITUM U UX aBTOPOB;

2) pa3BUTHE YMEHHW paboTaTh ¢ y4eOHBIM MaTEMaTHYECKHUM TEKCTOM (aHaJM3UPOBATh, H3BJICKAThH
HEOOX0uMYIl0 HMH(OpMAIMIO), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIH C TNPUMEHEHHUEM
MaTeMaTUYeCKOi TEPMUHOJIOTUU U CUMBOJIHMKH, MPOBOJIUTH KJIacCHU(PUKAIUH, TOTHYECKHE 000CHOBaHMUS,
JI0Ka3aTeNbCcTBA MATEMAaTHUUECKUX YTBEP)KIEHHUI: ONEpPUpPOBAHUE MOHATHSAMH: MHOXECTBO, 3JIEMEHT
MHO>KECTBA, ITOJJMHOKECTBO, MPUHAAIIC)KHOCTh, HAXOKICHHUE MepeceueHus, 00beIMHEHNUS TOIMHOKECTBA
B TPOCTCHININX CUTYyallHsX; pEIICHHE CIOKETHBIX 3aJad pa3HbIX THUIOB Ha BCE apuUPMETHUYECKHE
NecTBUS; TPUMEHEHHe croco0a IMOHMCKa pelleHHs 3a7add, B KOTOPOM pAaCCyXJIEHHE CTPOUTCA OT
ycloBUSL K TpeOOBaHUIO WM OT TpeOOBaHMS K YCIOBMIO; COCTABIIGHHE IUJIaHA pEIIEeHUs 3a/JayM,
BBIJICJICHHUE 3TAIOB €€ PELICHUs, UHTEPIIPETAIUS BHIYUCIUTEIbHBIX PE3yJIbTaTOB B 3aJja4e, UCCIICJOBAHUE
MOJTyYEHHOTO0 PpELIeHMs 3aJaud; HAaXOXKJIEHHE TMpPOIeHTa OT 4YHCla, YHcia MO TMPOIEHTY OT Hero,
HaXO0XJIECHHS MPOLEHTHOIO OTHOIIEHHS JBYX YHCEN, HAXO0XAECHHUS IPOLEHTHOI'O CHIDKEHUS WIH
MPOLEHTHOTO MOBBIILIEHUS BEJIUYUHBI; PEIICHUE JIOTMYECKUX 3a]a4;

3) pa3BuUTHE NPEICTABICHUN O YUCIIE U YUCIIOBBIX CUCTEMAX OT HATYPaIbHBIX JO JEUCTBUTEIIbHBIX YHCET;
OBJIaJICHUE HaBbIKAMH YCTHBIX, IHCbMEHHBIX, HMHCTPYMEHTAJIbHBIX BBIYUCICHUN: ONEPHUPOBAHUE
HNOHATHAMH: HATypaJIbHOE YHCIIO, LEJI0Ee YUCIIO, OOBIKHOBEHHAs po0b, AeCATHYHAs APOOb, CMEIIaHHOE
YHCIIO, PAallMOHAIIBHOE YHCIIO, MPPAlMOHAIbHOE YHCIIO; HCIOJB30BaHUE CBOICTBA 4YKCEN U 3aKOHOB
apuMeTHUECKUX OIepanuii C YucIaMd TPHU BBITOJHEHUU BBIYUCICHHIA, HCIOIH30BAHUE MPU3HAKOB
JenuMocTH Ha 2, 5, 3, 9, 10 npu BBINMOJHEHUHW BBIYUCICHUN U PEIICHUU 3a]1a4; BHITIOJIHEHUE OKPYTJICHUS
YHCeJl B COOTBETCTBUM C IPaBUJIaMH; CPABHEHME UYNCEIN;, OLICHUBAHNE 3HAUEHUS KBAJApPAaTHOTO KOPHS U3
MOJIO’KUTEIBHOTO LEJIO0r0 YHCTIa;

4) oBnaicHWe CUMBOJIBHBIM SI36IKOM aJITeOphI, TPUEMaMU BBITIOJHEHUS TOXKACCTBEHHBIX MPE0o0pa30oBaHMA
BBIPQXXCHUM, pelIeHHs] ypaBHEHHUI, CUCTEM YypaBHEHHI, HEpAaBEHCTB U CHCTEM HEPaBEHCTB; YMEHMS
MOJICIUPOBATh pealibHble CHUTyallMd Ha S3bIKE anreOphl, HCCIeNOoBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHMEM afmapara anreOpbl, WHTEpIpPEeTUPOBATH IOJYYEHHBIN pe3yJabTaT: BBIIOJIHEHHE
HECJIOKHBIX TTPe0Opa3oBaHUi JIJIsl BRIYMCICHUS 3HAUCHUIN YUCIIOBBIX BBIPAKECHUHN, COACPKAIIUX CTETICHH
C HATypaJbHBIM [IOKa3aTeleM, CTENEeHH C IeJIbIM OTPULIATEIbHBIM IIOKA3aTeJeM; BBIIIOJHEHHE
HECJIOXKHBIX TPe0Opa30BaHMil ENbIX, APOOHO PANMOHAIBLHBIX BRIPAKEHUHN U BBIPAKCHHUN C KBAPAaTHBIMH
KOPHSIMHM; pacKpblBaTb CKOOKHM, TMPHUBOJUTH MOJOOHBIE cCllaraeMble, HCIONb30BaTh (POPMYJIBI
COKpAIICHHOTO YMHOKEHHUSI; PEIICHNE JIMHEHHBIX U KBAJpaTHBIX YPAaBHEHUN U HEPABEHCTB, YPABHEHUN U
HEPABEHCTB, CBOJAIIUXCS K JINHEHHBIM WM KBAJApaTHBIM, CUCTEM YPaBHEHUN U HEPABEHCTB,
n300pakeHNe peleHU HepaBEHCTB U MX CUCTEM Ha YHCIOBOM MPSIMOM;



5) oBnasieHHe cUCTeMON (YHKIMOHAIBHBIX MOHITHH, Pa3BUTHE YMEHHSI UCIIOJIb30BaTh (DYHKIIMOHAIBHO-
rpaduyeckue NpPEACTABICHUS Ui PELICHUS pPAa3IUYHbIX MaTeMaTHYeCKUX 3ajad, JJIs ONUCAHMUA U
aHaJIu3a peajibHbIX 3aBHCHUMOCTEU: ONpPENENICHUE MOJIOKEHUSI TOYKH 0 €€ KOOpAMHATaM, KOOPANHATHI
TOYKU TI0 €€ TMOJIOKEHHIO Ha IJIOCKOCTH; HaxXOXJIeHHEe Mo Tpaduky 3HaueHH ¢QyHKuMu, obiactu
orpezieNieHusl, MHOXECTBa 3HaUE€HUM, Hylel (QyHKINU, MTPOMEXKYTKOB 3HAKOIOCTOSHCTBA, TPOMEKYTKOB
BO3paCTaHUs M YOBIBaHMS, HAMOOJBIIEr0 W HAUMEHBLIETr0 3HaueHUs (DYHKLIMHU; MOCTPOEHHUE Tpaduka
JUHEWHOW ®  KBagpaTHYHOW (YHKIMH; ONepupoBaHME Ha 0a30BOM ypOBHE  IOHSATHSIMH:
NOCJIEIOBATENbHOCTD, apu(MeTHueckass Mporpeccusi, Ie€OMETpHUYEecKash MHpOrpeccus; HCIOIb30BAHUE
CBOMCTB JIMHEHHON M KBaAPATUIHON (PYHKITUH M UX TpadUKOB MPU PEIICHUH 33134 U3 APYTHX y4eOHBIX
IIPEAMETOB;

6) oBnazieHNEe reOMETPUUYECKUM SA3BIKOM; Pa3BUTHE YMEHMS MCIOJIB30BaTh €T0 JJIs ONKCAaHUs NPEAMETOB
OKPYKAIOIIeT0 MHUPA; pPAa3BUTUE MPOCTPAHCTBEHHBIX NPEJICTABICHUN, H300pa3UTENbHBIX YMEHU,
HaBBIKOB T'€OMETPUYECKHX MOCTPOCHUH: ONEPUPOBAHKUE MOHATHIMU: (Urypa, TOUKA, OTPE3OK, MpsMasi,
Jyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYrOJIbHUK M YEThIPEXYTrOJIbHUK, MPSIMOYTOJIbHUK U KBajJpar,
OKPYKHOCTh M KpPYT, IPSIMOYTOJIbHBIN Mapajuiesenunes, Kyo, map; n300pakeHre n3yd4aeMbIX (QUTyp OT
PYKH ¥ C TOMOILBIO JINHEWKU W LUPKYJIS; BBIIOJIHEHNE U3MEPEHU JUIMH, PACCTOSHUM, BETUYUH YIJIOB C
IIOMOIIbI0 UHCTPYMEHTOB JJIs1 U3BMEPEHUM JUIMH U YTJIOB;

7) bopmupoBaHHE CHUCTEMATHYECKUX 3HAHMK O TJIOCKUX (UTYpax M MX CBOWCTBAX, MPEACTABICHHUHA O
IPOCTEHIINX MPOCTPAHCTBEHHBIX TEJIAX; Pa3BUTHE YMEHHMI MOJEIHMPOBAHMSI pEAIbHBIX CHUTyallMd Ha
A3BIKE T€OMETPHH, UCCIEA0BAHNS IOCTPOCHHON MOJIETN C UCIOJIb30BAHUEM I'€OMETPUUECKUX MOHATHN U
TEOpeM, ammapara ainreOpbl, PelIeHHs TeOMETPUYECKMX M NPAKTUYECKUX 3a/ad: ONEepPHpPOBAHUE Ha
0a30BOM ypOBHE MOHITHSIMH: PaBEHCTBO GUTYD, MAPAIICIbHOCTh M MEPIEHANKYISIPHOCTD MPSIMBIX, YIJIbI
MEXy NPSMBIMH, IEPIEHIUKYIISIP, HAKJIOHHAsA, IPOEKLUS; IPOBEIEHUE I0KA3aTEILCTB B TEOMETPUY;
orepupoBaHrue Ha 0a30BOM ypOBHE MOHSTUSIMHU: BEKTOP, CyMMa BEKTOPOB, NMPOU3BEIACHHE BEKTOpa Ha
YHCJI0, KOOPAMHATHI Ha IUIOCKOCTH; PEIIEHUE 3a1a4 Ha HAX0XIEHUE FEOMETPUUECKUX BEJIUYMH (JUIMHA U
paccTosiHue, BeIMYMHA YIJIa, IUI0Ia/b) 10 00pas3iaM Uild allrOpuTMam;

8) oBIameHHe MPOCTEHIIMMHU CHOCOOAMHM TPEJICTABICHUS W aHalu3a CTAaTUCTHYECKUX JIAHHBIX;
dbopMupoBaHUE PEACTABICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEaIbHOM MHUPE U O Pa3IHMYHbIX
crnoco0ax WX U3Yy4YeHHs, O MPOCTEHIIMX BEPOSTHOCTHBIX MOJENAX; Pa3BUTHE YMEHHUH H3BIIEKATh
uH(OpMalIMIO, MPEACTABICHHYIO B Ta0iMIaX, HA AMarpaMMax, rpadukax, ONUCHIBaTh U aHAJTM3UPOBATDH
MacCHBBI YMCIIOBBIX JAHHBIX C NOMOUIbI MOAXOAIIMX CTATUCTHUECKUX XAPAKTEPUCTHUK, MCIIOIb30BaTh
MTOHUMAaHNE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SBJICHUN NPU IPUHATUU PEILICHUN:

¢opMHpOBaHHE TPEACTABICHUS O CTATUCTHMYECKUX XapaKTEPUCTHKAaX, BEPOATHOCTH CIy4ailHOTO
COOBITHSI;, pelIeHHe MPOCTEHIINX KOMOMHATOPHBIX 3a]ad; OMNpPENEICHHE OCHOBHBIX CTaTHCTHYECKUX
XapaKTEePUCTHK YHCIOBBIX HAOOpPOB; OLIEHMBAHWE W BBIYUCIICHHE BEPOSITHOCTU COOBITUS B MPOCTEHUIINX
CIIydasix; HaJIM4Yue MPEACTABICHUS O POJM MPAKTUYECKU JOCTOBEPHBIX M MaJOBEPOSITHBIX COOBITHI, O
poay 3aKoHa OOJBIIMX YHMCET B MAacCOBBIX SBICHHSX; YMEHHE CPAaBHHUBATh OCHOBHBIE CTATHCTUYECKHE
XapaKTEPUCTUKH, ITOIyYEHHBIE B IPOLIECCE PELICHUS IPUKIAJIHON 33a/1a4, U3YYECHHS PEAJIbHOTO SIBJICHHUS;
9) pa3BuTHE yMEHUH MNPUMEHATh H3YyYEHHBIE IOHSTHS, PE3yJbTaThl, METOJAbl IJs pPELIEHUs 3aj1ad
MIPaKTUYECKOr0 XapakTepa M 3aJa4 U3 CMEXHBIX JUCHUIUINH C UCIOJIb30BaHUEM

npyu HEO0OXOAMMOCTH CIPAaBOYHBIX MAaTEpPHANIOB, KOMIIBIOTEpPA, IMOJIb30BATHCS OLIEHKON M MPUKUAKON
IIpU IMPAKTUYECKHX pacyeTax: paclHO3HABAHME BEPHBIX M HEBEPHBIX BBICKA3bIBAHWW; OLICHUBAaHWE
pe3y/IbTaTOB BBIYMCIEHUN NIpPHU PELIEHUM NPAKTUYECKUX 3a/ad; BBIIOJHEHUE CpPAaBHEHUS 4YHCEN B
pEeanbHBIX CHUTyalUsX; MCIIOJIb30BAHNWE YUCIIOBBIX BBIPAKEHHUW NPU PEIICHUHM MPAKTHYECKUX 3a71a4 U
3a1a4 M3 JPYrux y4eOHBIX MPEeIMETOB; pelleHHe MPAaKTUYECKUX 3a]ad ¢ MPUMEHEHHEM IMPOCTEHIINX
CBOKCTB (hHUTyp; BBHIMOTHEHUE MPOCTEUIITUX MMOCTPOCHUN M U3MEPEHUI Ha MECTHOCTH, HEOOXOANUMBIX B
pEAIbHOM JKU3HU;
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PABOYAS NNPOT'PAMMA YYEBHOI'O KYPCA
MATEMATHUKA». 5-6 KJIACCHI

HEJA U3YYEHHUSA YYEBHOI'O KYPCA

I[IpuopureTHbIMU IETISIMUA OOYYECHHUSI MaTEMaTHKE B 5—6 KJj1accax sIBJISTFOTCS:

® MPOJOJDKEHHE (QOPMHUPOBAHUSI OCHOBHBIX MAaTEeMaTHYECKUX MNOHATHU (4HUCIO,
BEJIMYMHA, reoMeTpuueckas ¢urypa), oOECIeunBaIOIIMX IIPEEeMCTBEHHOCTb U
MEePCHEKTUBHOCTh MAaTEMAaTHYECKOIO OOpa30BaHUs OOyYaroInXCsI;

® pa3BUTHE WHTEIUVICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOOydarommxcs,
II0O3HABAaTEJIbHOM AaKTHBHOCTH, MCCIEIOBATEIbCKUX YMEHHMM, MHTEpeca K
U3yYE€HUIO MaTE€MaTHUKHU;

® [OJBEACHHE OOYydYaroIMUXCs Ha JOCTYIMHOM /JII HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOIIETro MUPA;

e (QopMupoBaHue (YHKUHMOHAIBHONH MAaTE€MaTHYE€CKON TI'PaMOTHOCTH: YMEHMUs
pacrio3HaBaTh MaTeMaTHYECKUE OOBEKTHI B PEAJIbHBIX )KU3HECHHBIX CUTYaIUSIX,
OPUMEHSTh OCBOCHHBIE YMEHHsS JIsI PELICHUs] MPAaKTUKO-OPUEHTHPOBAHHBIX
3a7a4, HUHTEPIPETUPOBATH MOJYUYEHHBIC pPE3yJdbTaThl M OLICHHBATh HX Ha
COOTBETCTBHE MPAKTUUECKOM CHUTyallHUH.

OcHOBHBIE JIMHMU COJ€p>KaHUs Kypca MareMaTuku B 5—6 Kkilaccax —
apudmMeTHudecKkass U reoMeTpUUecKasl, KOTOpbI€ pa3BUBAIOTCA IapalJIeJIbHO, KaXkKaas B
COOTBETCTBUH C COOCTBEHHOUW JIOTMKOM, OJITHAKO, HE HE3aBUCHMO OJHA OT JPYroi, a B
TECHOM KOHTAaKTe€ M B3aumoaeicTBUU. Takke B Kypce HNPOUCXOAUT 3HAKOMCTBO C
3JIEMEHTAMM alnreOpbl U ONMUCATEIILHON CTaTUCTHKU.

HN3yuenue apudmeTndyeckoro Marepuaga HaUMHAETCs CO CUCTEMaTHU3alluu U Pa3BUTH
3HAHUW O HATypaJIbHBIX 4YHCJIaX, IIOJYYEHHBIX B HadalbHOM wmkose. Ilpum »Trom
COBEPIICHCTBOBAHME  BBIUMCIWUTEIBbHON  TEXHUMKH U (opMHpOBaAHHE  HOBBIX
TEOPETUUECKUX 3HAHUM codYeTaeTcss C Pa3BUTHEM BbIUMCIMUTEIBHON KYJbTYpbhI, B
YaCTHOCTU € OOy4Y€HHEM MNpOCTEHIIMM NOpHEéMaM HOPUKHIKU U OLIEHKU pPE3ylabTaTOB
BbIUMCJIEHUN. V3yueHne HaTypalbHBIX YHUCEI NIPOJoJDKaeTcs B 6 Kjlacce 3HAKOMCTBOM C
HavaJIbHBIMU NOHSATUSAMHUTEOPUH NECIUMOCTH.

Jlpyroii KpyImHBIH OJIOK B COJAEPXaHUH apUPMETUUECKONW JIMHHUM — DTO JAPOOH.
Hauano u3ydyeHuss OOBIKHOBEHHBIX M JECITHUYHBIX JpOOEH OTHEceHO K 5 kiaccy. DTo
NepBBIA ATall B OCBOEHUM JApoOel, Korja IpPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU
UAESIMH, MMOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHrne OOBIKHOBEHHBIX ApOoOEi B MOJTHOM
00BEME TIPEAIISCTBYET HM3YUYECHUIO JCCATHYHBIX ApoOei, 4TO IeIeco00pa3HO C TOYKH
3PEHMS JOTUKH HU3JI0KEHUSI YUCIOBOM JIMHUM, KOTJa NpaBWia JIEUCTBUM C JIECATUIHBIMU
IPOOSIMU MOKHO OOOCHOBATh YK€ U3BECTHBIMM aJIrOPUTMaMM BBIIIOJIHEHUS JEHCTBUU C
OOBIKHOBEHHBIMH  ApOOsMH. 3HAKOMCTBO C JECSITUYHBIMHU JPOOSIMU  PaCIIUPUT
BO3MOXXHOCTH JUIsi NOHHUMaHHUs OOYYaroIIMMHUCS HPUKIAJHOIO HNPUMEHEHHUsSI HOBOM
3aIlMCU OPU HU3YYEHUHU JAPYIHMX INPEAMETOB U IPHU IIPAKTHUECKOM HcHnoJsib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOM 3TAll B U3yUYEHUM ApOOEii, IJie NPOUCXOJUT COBEPILICHCTBOBAHUE
HaBBIKOB CPAaBHEHHUsI M IIpeoOpa3oBaHUs JPOOEi, OCBOEHHWE HOBBIX BBIYUCIUTEIBHBIX
AJITOPUTMOB, OTTAYMBAHUE TE€XHUKM BBIUMCIECHUN, B TOM YHCJI€ 3HAUYCHUI BBIpa’KCHUH,
coaep KalluX M OOBIKHOBEHHBIC, M JICCSITUYHBIE APOOH, yCTAHOBIICHUE CBSI3€U MEXIY
HUMHM, pacCMOTpE€HME IpUEMOB peElLIeHUus 3a7ad Ha Japobu. B Hauane 6 Kkiacca
HPOUCXOAUT 3HAKOMCTBO C IIOHSITUEM MPOILIEHTA.

OCOOGEHHOCTBIO M3YyUYE€HHs ITOJOKUTEIbHBIX U OTPULIATEJIBHBIX YMCEJI SIBJISIETCA TO,
4TO OHM TAaK)K€ MOTYT pacCcMaTpuUBaThCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauale
n3yueHust TeMmbl «lloJioKuTeNnbHBIE U OTpULATEIIbHBIE YHCIIA» BBIAEISIETCS IMoATEMa
«lenple ymcna», B paMKax KOTOPOH 3HAKOMCTBO C OTpPHUILATEIBHBIMH YHCIAMH U
JNEUCTBUSIMU C MOJIOKUTEIBHBIMU U OTPHULATEIIBHBIMM YHCJIAMHU IIPOUCXOJUT Ha OCHOBE
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COJZIEPIKATEJIIBHOTO MOAXO0AA. OTO MO3BOJSIET HA JOCTYIHOM YPOBHE II03HAKOMHUTH
y4Jalmuxcsli MPaKTUUYECKU CO BCEMH OCHOBHBIMHM IMOHSITUSMH TEMBI, B TOM YHUCIJIE U C
OpaBWJiaMW 3HAKOB TIPU  BBIMMOJHEHUM apu(METHUYECKUX JeucTBuUil. H3yueHue
paloHaJILHBIX YMCEJI HAa 3TOM HE 3aKOHYMTCS, a OyJeT NPOJOJIKEHO B Kypce ajreOpsl 7
KJIacca, YTO CTAHET CJIEAYIOIIMM HOPOXOJIOM BCEX MNPUHUIHUITHAIBHBIX BOMNPOCOB, TEM
caMbIM pa3JieJIeHHE TPYIHOCTEH o0JeryaeT BOCIPHUsITHE MaTepHUalia, a paclpeaeyieHue BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPHUOOPETAEMBIX HABBIKOB.

IIpu o0OydyeHHM pemIeHUI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax MCIIOIb3YyIOTCs
apudmeTnueckue MNpUEMBI pelieHusl. TeKCTOBBbIE 3aJadyd, pellaeMble MpHU OTpabOTKe
BBIUMCJINTEJIBHBIX HaBBIKOB B 5—6 KJjlaccax, pacCMaTpHUBAIOTCS 3aJadyd CJICAYIOIINX
BUJOB: 3aJlayM HA JIBM)KCHHUE, HA YaCTH, HA MOKYIKH, Ha pabOTy U NMPOU3BOAUTEIBHOCTb,
Ha MPOILEHTHI, HA OTHONIEHUsI U mpornopuuu. Kpome Toro, odydarommecs: 3HaKOMSITCS C
npuémMaMiy peuieHus 3a7ad nepedbopoM BO3MOXKHBIX BapUaHTOB, ydaTcs padoTaTh C
uHOpMaIIMeu, TpeacTaBIeHHON B ¢GopMe TaOIHUI WIIN JTHArPaMM.

B palGoueit mporpamme mpeaycMOTpeHO (OpMHUpPOBaHUE MIPOIEAEBTUYECKUX
ajreOpandecKux pPEACTABIICHUIM. BbykBa kak CHMBOJ HEKOTOPOroO 4YHCJIAa B
3aBHCUMOCTH OT MAaTEMaTHYECKOI0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA HIUPOKO MCIIOJIB3YETCsl TPEXkKAE BCEro Ui 3alucu OOLIMX YTBEP>KISHUH U
NpeaIoKeHu, GopMys, B HaCTHOCTHU JJIsI BBIYMCIICHUS T€OMETPUYECKUX BEJIWYHUH, B
Ka4yeCTBE «3aMECTUTEIIS YHUCIIA.

B kypce «Marematukn» 5—6 KilacCOB IpeACTaBJICHA HarjIsAHas I'€OMETpus,
HampaBJIEHHAasT Ha  pa3BUTHE  OOpa3HOro  MBIIUICHHUS, IPOCTPAHCTBEHHOTO
BOOOpakeHus1, U300pa3UTEIILHBIX YMEHUNW. DTO Ba)XHBIW 3Tall B U3YUYEHUH I'€OMETPHUH,
KOTOPBIM OCYIIECTBJISAETCI Ha HAaIJISJAHO-IIPAKTUYECKOM YPOBHE, ONHpAETCsl Ha
HArJISIIHO-OOpa3HoOe  MBIIUIEHHE  oOydarommxcsi.  bonabmias — poabs  OTBOAUTCS
OPaKTUYECKON NEesITEIbHOCTH, OMBITY, IKCIEPUMEHTY, MoaeaupoBanuto. Obyyaromecs
3HAKOMSITCSI C T€OMETPUUECKHMH (PUTypaMHd Ha IJIOCKOCTH U B MHPOCTPAHCTBE, C HX
OpOCTEUNINMHU KOHGUTYpaALUSIMHU, ydaTcsi H300pa)kaThb HX Ha HEJIWHOBAHHOW WU
KJIeT4yaTo Oymare, paccMarpuBalOT HX IIpocTeimme cBoiictBa. B  mporecce
U3y4YEHUS HATJISITHOW T€OMETPUM 3HAHUsI, MOJIydeHHbIE OOydYalolIMMHCS B HaYallbHOM
IIKOJIE, CUCTEMATU3UPYIOTCS U PACLIIUPSIFOTCH.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo y4eOHOMY ITUIaHy B 5—6 Kilaccax M3ydaeTcCsl HHTCTPUPOBAHHBIM NMpPEaAMET
«MaremaTuka», KOTOPBIA BKJIIOYaeT apu(PMETHUYECKUH MaTepuall U HarJsIHylo
T€OMETPHUIO, a TAKXKE€ NPOIECAECBTUYECKHNE CBEJACHUS U3 aJIreOphl, DJIEMEHTHI JJOTUKU U
Hayajla OIMCcaTeJIbHONU CTATUCTHUKMU.

VY4eOHBIN TJIaH Ha U3YUYEHUE MaTeMaTHKH B 5—6 KJjlaccax OTBOJAUT 5 y4E€OHBIX YacOB B
HEJIEJII0 B TEUEHHE KaXKJA0ro roja odydenusi, Bcero 340 yqeOHBIX 4acoB.

COLAEPKAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUS)
5 knacc

Hamypanvuvie uucna u Hyno

HarypansHoe uuncino. Psag Hatypanbubix unces. Hucno 0. M300pakeHne HaTypajbHBIX
qHCeJI TOUKaMU Ha KOOPJIMHATHOMN (YHUCIIOBOM) MPSMOMU.

Ilo3unimonHass cucrema cyucieHus. Pumckas HyMmepanuss Kak  [OpUMEp
HEIMO3UILIMOHHOU CUCTEMBI CUUCIIEHUs. JlecsaThnuHas cucreMa CUHUCIICHUSI.

CpaBHeHHE HATypaJIbHBIX YHCEJ, CPABHEHUE HATypalbHBIX uucesa ¢ HynéM. CriocoOsl
cpaBHeHUs1. OKpyIrJeHNe HAaTypaJlbHbIX UHCEJI.

Cno)xeHue HaTypajJbHBIX YHCEJI; CBOMCTBO HYJIA IHpPU CIOXEHHHU. BpluumTtanue Kak
JIECTBUE, OOpaTHOE CIIOKEHUIO. Y MHOXKCHHUE HATypPaJbHBIX YHUCEN; CBOMCTBA HYJISI U
€IUHULBI [OPU YMHOXKCHHUMU. Jenenne kak JelicTBHE, OOpaTHOE YMHOXCHHIO.
KomrioHeHThI NIeWCTBHUN, CBsI3b MEXIy HUMH. [IpoBepka pesyibrata apupMeTHIecKOoro
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nevicteus. IlepemMecTurenbHOe M COYETATECIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS U
YMHOKEHUSI, paclpeleIMTEIbHOE CBONCTBO (3aKOH) YMHOYXEHHUS.

Hcnionp3oBanue OyKB AJi1 OOO3HAUEHHsSI HEU3BECTHOIO KOMIIOHEHTa W 3alHuCH
CBOMCTB apU(PMETHUECKUX JTCHCTBHUM.

Jenutenu U KpaTHbIE 4HcCia, pa3jIoKeHHEe Ha MHOXXuTenu. [IpocTeie u cocTaBHBIE
qucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaATypaJIbHBIM MOKa3aTejieM. 3aluch 4Hcia B BHUJAE CYMMBI pa3psiAHBbIX
claraeMbIX.

YucioBoe BbIpaK€HHE. BbhIUHWCIEHWE 3HAYEHUM YHCIOBBIX BBIPAKECHUM; MOPSO0K
BBITIOJITHEHUsI JIecTBUM. Mcnonbp30BaHHWE IPU BBIYMCIEHUSIX MNEPEMECTHUTEIBHOIO M
COYETATECIBPHOTO CBOWMCTB (3aKOHOB) CJIOXEHUS U YMHOKEHHUS, PaCIpeacIUuTEILHOTO
CBOMCTBa YMHO>KECHHUS.

Jlpoou

I[IpencraBnenne o apoOM Kak cHocoO€ 3anmuch 4YacTH BeaWuYHHBI. OOBIKHOBEHHBIE
npoou. IlpaBunbHbIe W HenmpaBWJIbHBIE JpoOH. CMmenraHHash JpoOb; NPEACTaBICHHE
CMEIIIaHHOW JpoOU B BHJIE HENPaBWJIBHOW APOOU M BBIACICHUE 1ICJIONW YacTH YHCIIa U3
HenpaBWJIbHOM npoou. M3006pakeHne npooei ToukaMu Ha YUCIJIOBOU mpsiMoii. OCHOBHOE
cBoucTBO apoou. Cokpamnenue apobdeii. [IpuBenenne npoOM K HOBOMY 3HAMEHATEITIO.
CpaBHeHue npoOeii.

CrnoXeHHue U BBIYUTAHUE JIpoOei. YMHOXKEHUE U AeJICHUE ApoOeii; B3BaHMHO-00OpaTHBIC
npobu. HaxoxkaeHne 4acTu 11eJIOT0 U 1IEJIOTO MMOero YacTH.

Jecsatuunass 3amuck gapooOei. IlpenacraBieHnwe  JgecITUYHOM aApoOU B BHUIC
0ObIKHOBEHHOU. M300pakeHue AEeCATHUYHBIX APOOEi TOUKa- MM Ha YHUCIIOBOU IPSIMOIA.
CpaBHeHHE NECATHYHBIX JIPOOCH.

Apudmernueckne NSHUCTBUSI C ACCIATUYHBIMU JOpoOsiMu. OKpPYTIICHHE IECATUIHBIX
IpoOeii.

Pewenue mexcmosvix 3aoau

Penienne TekcTOBBIX 3anad apud@MeTHYECKHUM crocoOoM. PerlieHune JIOorudeckux
3ana4d. Pemmenue 3amad mepeOOpoM BCEX BO3MOKHBIX BapHaHTOB. Mcmosb3oBaHUE
OpUu peHieHrur 3aaad Tabiui U cxeMm. Peienwe 3amgad, coaeprkaliux 3aBHUCHUMOCTH,
CBSI3BIBAIOIINE BEJIIMYUHBI: CKOPOCTBH, BpEMsl, pPACCTOSHUE, II€HA, KOJHUYECTBO,
CTOUMOCThb. EQuHUIIBI U3MEpeHusi: Macchbl, 00bE&Ma, LEHbl; PACCTOSIHUS, BPEMEHHU,
ckopocTh. CBs3b MEXAY €IUHUIIAMU U3MEPEHUS KaXKJI0OW BEITUIUHBI.

Pemienne ocHOBHBIX 3ajJ1a4 Ha JApoOH.

[IpencraBnenre MaHHBIX B BHUJE TAaOIUI], CTOJIOYATHIX JTHATPAMM.

Hacnaonaa zeomempus

Harmsinaeie mipencraBiieHuss 0 GUrypax Ha TUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, OKPY>XHOCTb, Kpyr. YroJ. [IpsiMmoii, ocTpsbIid,
TYHOU U pa3BEPHYTHIN YIJIbI.

JnunHa oTpe3ka, METPUYECKHE €IWHHUIBI MJIWHBI. J{JIMHa JioMa- HOW, INEPUMETP
MHOTOYTOJIbHUKA. MI3MepeHne U IMOCTPOSHUE YTJIIOBC MOMOIIBIO TPAHCIIOPTHUPA.

Harnsinuele mnipencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOIO- YrOJbHUK;
OpsSIMOYTOJIBHUK, KBAJIPaT; TPEYTOJIbHUK, O paBEHCTBE PUTYP.

N3ob6pakenue ¢uryp, B TOM dYHucie Ha Kietdaroh Oymare. Ilo- cTrpoenue
KOHpUTypalluii U3 YacTer IpPsIMOM, OKPY>KHOCTH Ha HE- JIMHOBAHHOM M KJIETYATOM
Oymare. Vcrnionb30BaHUE CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHUKA, KBaJgpara.

ITmomane OpsIMOYTOJIbHUKA u MHOT'OYTOJILHUKOB, COCTaBJIEHHBIX u3
OpsIMOYTOJIbHUKOB, B TOM dHcie GUTryp, H300paXEHHBIX Ha KiIeTdaTou Oymare.
EnuBuIer usmMepeHus TUIOMIaan.

Harnsiguele mnpeacTaBieHUsT O HOPOCTPAHCTBEHHBIX (puUrypax: MNpsSMOYTOJIbHBIN
napaieyenuriesi, Kyo, MHOrorpaHHuku. M3obpakeHue MpoCcTeHIINX MHOTOTPAHHHUKOB.
PazBépTku kyba u mapamienenumena. Co3ganue Mojieaeid MHOTOTpaHHUKOB (M3 Oymard,
OPOBOJIOKHU, TIJIACTUJIMHA U JIP.).
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OO0BEM TIPSIMOYTOJIBHOTO Mapalijiejienurneia, Kyoa. Exnaunbe namepeHust oobEma.
6 Kiacc

Hamypansusie uucna

Apudmernueckne ASUCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMU YHUCIaMHU. YHUCIOBBIC
BBIDQXXEHUSI, TIOPSIAOK MOCHUCTBHUM, HCIIOJIb30BaHUE CKOOOK. Mcmomb3oBaHue mpu
BBIUHMCJICHUSIX TIEPEMECTUTEIIBHOTO U COYETATEJILHOTO CBOMCTB CJIOKEHUSI U YMHOXKEHUS,
pacupenesIMTeIbHOrO CBOMCTBA yMHOXeHUsi. OKpyTJieHHWe HaTypaJibHbIX YHCEJ.
Jleaurenu u KpaTHBIC YHUCIIA; HAUOOJBIINI OOIUN JETUTEeIb U HauMEHbIllee olliee
KpaTtHOe. JleTuMOCTh CyMMBI U MTpOU3BeaAeHUs. /leJIeHne ¢ OCTaTKOM.

/lpoou

OObIKHOBEHHAas1 ApoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpamieHue apooei. CpaBHEeHHE
U ynopsiioynBaHue JapoOeii. Pemenue 3agay Ha HaXO0XKJAEHHUE YaCTH OT 1IEJIOrO U LEJI0T0
no ero yactu. /[poOHoe 4Yucio Kak pe3ysibrar aeneHuss. IlpencraBieHue NeCITUYHOU
IpoOu B BUJIE OOBIKHOBEHHOM IPOOH M BO3MOKHOCTH IIPEJICTABICHUS OOBIKHOBECHHOMN
nopobu B BuIE HAecITUYHOU. JlecaTuuHble apoOM W METpUYecKas CHuCTeMa Mep.
ApudmeTrnueckue AEWCTBHUSI UM YHCJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH H
JIECATUYHBIMHA JIPOOSMU.

OtHonreHue. Jlemenue B JaHHOM OTHOmIeHWHU. Maciurad, nponopius. [Ipumenenue
IIPONOPLUM IIPU PELICHUU 3a1a4.

[lonsitue mnponeHTa. Bprumcienue mporeHTa OT BEJIWYUHBI U Be- JIMUUHBI MO €&
OpOIIEHTY. BpIpakeHHe TIPOIEHTOB JIECATUYHBIMH npoOsimu. Pemenue 3agad  Ha
OpOILIEHTHI. BbIpakeHne OTHOIICHUS BEJIMYMH B MPOLIEHTaX.

Ilonosrcumenvuvie u ompuyamenvHovle uucia

[TomoxxureneHple W oTpuULaTelbHble 4uciaa. Llemsle ywncna. Moaynes uyuncia,
reomMeTpuydeckasi HWHTEpIIpeTanusi Momyass 4ucia. HM3o0paxkeHue dYwucel Ha
KOOPJWUHATHOU MPSIMOM. YHucnoBeie MIPOMEXKYTKH. CpaBHeHHE qyucell.
ApudmeTnueckrue AEHUCTBUS C MOJOXKUTEIbHBIMH U OTPUNATESIILHBIMU YHUCIIaAMH.

I[IpsimoyrospHass cucteMa KOOpJAWHAT Ha IUIocKocTH. KoopamHaTbhl TOYKH Ha
IJIOCKOCTH, abcumcca u opaunHarta. [loctpoeHune Touek u GUTyp HA KOOPAHUHATHOM
MJIOCKOCTH.

bykeennvie svipasrcenusn

IIpumenenne OyKB JJIs8 3allMCU MaTEMaTHYECKUX BBIPAXXCHHUW W MPEIJIOKCHUH.
CaoiicTBa apudmeTHyecKkux JercTBUil. bByKkBeHHBIE BBIpAKEHHSI U  YHUCJIOBBIC
HOACTaHOBKU. bByKBeHHBIE paBEHCTBA, Ha- XO0XKJIEHHE HEW3BECTHOIO KOMIIOHEHTA.
Dopmynel; GopMyIIbI IEpU- METpa U TUIOMIAIU MPSIMOYTOJIbHUKA, KBajapara, oObréMa
nmapa’suiesienninena u Kyoa.

Pewenue mexcmosvix 3aoau

Penienne TekcTOBBIX 3anad apud@MeTHYECKHUM crocoOoM. PelrieHune JIOrudeckux

3ana4. Penrenue 3a1aq mnepeObopoM BCceX BO3MOKHBIX BApUAHTOB.
Pemienue 3amay, coaeprkaliux 3aBHCHUMOCTH, CBSI3BIBAIOIINX BEJIMYHHBI: CKOPOCTb,
BpEMsI, PacCTOsIHHUE;, I€Ha, KOJHUYECTBO, CTOUMOCTH, IPOU3BOAUTEIBHOCTb, BpEMHS,
00bEéM paboTel. EnuHUIIBI U3MEpEeHHs: MacChl, CTOUMOCTH; PACCTOSIHUSI, BPEMEHH,
ckopocTU. CBsI3b MEXK/Iy €AMHUIIAMU U3MEPEHUS KaXKJI0W BEJIUYUHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOILIEHUEM, MOPOIMOPLIHUOHAJILHOCTHIO BEJIMYHH,
OPOIIEHTAMHU; PEIICHHEe OCHOBHBIX 3aJlad Ha APOOUU MPOIICHTHI.

OneHka W TPUKUIKA, OKpyrjieHue pesyabrara. CocraBieHHe OYKBEHHBIX

BBIPAXXECHUM 1O YCIIOBUIO 3a1a4H.

IIpencraBnenue JaHHBIX C MMOMOMIIBIO Tabnul U auarpamMMm. CtonbyuaTeie AUArpaMMbl:
4TE€HUE U NOoCTpoeHUue. UTeHue KPyroBhIX JAUarpaMm.

Hacnaonaa zeomempus

Harmsinaeie mipencraBiieHuss 0 Urypax Ha IDIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK,
JIyd4, YroJj, JIOMaHasi, MHOIOYTOJIbHUK, 4YeTBhIPEX- YrOJbHUK, TPEYTrOJbHUK,
OKPY>KHOCTb, KPYT.
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B3aumMHOe pacnosiokeHue ABYX OPsIMbIX HA IUIOCKOCTH, IapauieIbHbIEC MPsIMBIE,
NEepHEeHANKYJIIpHbIE IpsiMble. MI3MepeHue pac CTOsIHUM: MEXJ1y ABYMsI TOYKaMH, OT
TOYKH JI0 MPSAMOU; AJIMHA MaplIpyTa Ha KBaAPaTHOU CETKE.

HN3mepeHne U NMOCTpOEHUE YIJIOB € MOMOIIBIO TpaHcHopTHupa. Buabl TpeyroJbHUKOB:
OCTPOYTOJIBHBIN, OpSAMOYTOJIbHBIM, TYTIOYTOJIbHBI; paBHOOEIPECHHBIMH,
PaBHOCTOPOHHHUU. YHeTbIpEXYTOJIBHUK, IIPpUMEPHI 4eTbIPEXYTOJIbHUKOB.
ITpsiMmOyropHUK, KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, AHAroHaJei.
MN300pakeHne reoMeTpuueckux (Gpuryp Ha HEJIWHOBAaHHOW Oymare C HMCHOJIb30BaHHUEM
OUPKYJIs, TUHEHWKH, YrOoJbHHUKA, Tpauncrioptupa. [locTpoeHust Ha kjieTdyaTtou Oymare.

Ilepumerp mHOroyrombHuka. [lonsitne muomiagu ¢GUTrypbl; €IUHULBI U3MEPEHUS
momaad. [TpubmmkénHoe naMepeHue miomnaau Guryp, B TOM 4Ucie Ha KBaApaTHOU
cetke. [IpubmmxénHoe n3MepeHue JJIMHbI OKPY>KHOCTH, TUIOLIAINA KpyTa.

CuMmMeTpusi: HEeHTpalbHasl, OCeBasi U 3€pKajbHasi CUMMETPUH.

ITocTtpoenne cuMMeTpHUYHBIX QUTYP.

Harmsigaele mpejcTaBlI€eHUsS O NPOCTPAHCTBEHHBIX (uUTypax: mapajuienenunen, Kyo,
nopusMa, nupamMuaa, KOHyC, HMJIHHApP, mapu cpepa. MzobpakeHue npoCcTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3- BEPTOK MHOTOTPAHHUKOB, LMWIHHApa U KoHyca. Co3ngaHue
MOJIeJIeH TIPOCTPAHCTBEHHBIX duryp (n3 Oymaru, IMpPOBOJIOKH, TUIACTHIIMHA U Jp.).

I[Tousitue o00BEMA; eauHUIBI u3MepeHus o0béma. OOBEM HPAMOYTOIHLHOTO
napa’suiesenumnena, Kyoa.

IIJIAHUPYEMBIE IIPEJMETHBIE PE3YJbTATHI OCBOEHHSI PABOYEM ITPOT' PAMMBI

KYPCA (ITIO 'OAAM OBYYEHMUSA)

OcBoeHnue yueOHOTO Kypca «MartemaTtuka» B 5—6 KilaccaX OCHOBHOM IIKOJIBI JIOJ’KHO
obecrneynBaTh JTOCTUXKEHHUE CIEAYIOMIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTaTOB:
5 Knacc

Yucna u eviuucienus

e [loHMMaTh W NOPABUIBHO YNOTPEOIATh TEPMHUHBI, CBSI3aHHBIE C HATYpPaJlbHBIMH
quciIaMu, OOBIKHOBEHHBIMH U JICCITUIHBIMU JPOOSIMH.

e CpaBHUBaATh M YHNOPSAOYMWBATH HaTypaJbHbIE YHCJIA, CPAaBHUBATHh B MNPOCTEUIINX
ClIy4asiX OOBIKHOBEHHBIE IpOOU, IECITUIHBIC JPOOH.

e COOTHOCHTH TOUKY Ha KOOPJAHMHATHOM (YHUCIOBOM) MPSIMOI C COOTBETCTBYIOIIIUM €
4HCJIOM ¢ H300pa)kaThb HaTypajdbHbIE 4YHCJIa TOYKAaMWU Ha KOOPAWHATHOM
(urucnoBoOM) MPSAMOM.

e BepmonHaTe apudMeTHYeCKHe JICUCTBUSI C HaTypaJbHBIMHU 4YHCIa- MH, C
OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTEUIINX CIIy4dasiX.

e BrInogHsSITE NPOBEPKY, NPUKUAKY PE3YJIbTATA BHIUUCIICHUM.

e OKpyrisTh HaTypaJibHbIE YHCIA.

Pewenue mexcmosvix 3aoau

e Pemarh TEKCTOBbIE 3aJlaud apUPMETHUYECKUM CHOCOOOM U C [O- MOIIBIO
OpPraHMU30BaHHOT'O KOHEYHOTO Mepebopa BCeX BO3MOKXHBIX BAPUAHTOB.

e Pemare 3azauu, cojepr)Kallyde 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIWUYHHBI:
CKOPOCTb, BpEMSI, pACCTOSIHUE; LIEHA, KOJITUYECTBO, CTOUMOCTb.

e lcmonp30BaTh KpaTKUE 3aIllMCH, CXEMBI, TaOJHIbI, OOO3HAYCHUsS IIPU PEUICHUU
3a7a4.

e [lonp3oBaTbCcsd OCHOBHBIMHM €JMHHUIIAMH H3MEPEHUsS: LEHBI, MACChl, PACCTOSHUS,
BPEMEHM, CKOPOCTH; BbIpaXXaTh OJJHU €AUHUIIbI BEJIU-YUHBI Yepe3 JApyrue.

e l3Brekarb, aHAJIM3UPOBATh, OIEHUBATh HH(POPMALIMIO, IIPEJICTABJICHHYIO B
tabnuie, Ha cTond4YaTol a[uarpaMmme, HHTEPIPETUPOBATh MPEICTaBICHHBIC TaHHBIC,
HUCIIOJIb30BaTh JIaHHBIE [IPU PEIICHUH 3a/1a4.

Haznaonaa zeomempus

e [lonp30oBaTbCa reOMETPUYECKUMU NOHATHUSIMHU: TOYKA, OpsiMasi, OTPE30K, JIy4d, yroil,
MHOTOYT'OJIbHUK, OKPY>KHOCTbh, KpPYT.
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I[IpuBoauTe mnDpuMepbl OOBEKTOB OKpPY’XKAIOIIEro MHUpa, HUMEIUx (opmy
U3YyYE€HHBIX T€OMETPUUYECKUX (PUTYP.

Hcnonp30BaTh TEPMHHOJIOTHIO, CBA3aHHYIO C YIJIAMHW: BEpLIMHA CTOPOHA; C
MHOT'OYyIrOJIbHUKAMH: YIOJI, BEpIIWHA, CTOPOHA, JUaroHallb; C OKPY>XHOCTBIO:
paanyc, 1uamMeTp, LEHTP.

N3o0paxaTh n3y4eHHBIE TeOMEeTpHUUECKUe (PUTrypbl HA HEITUHOBAHHONW M KJIETYATOM
Oymare ¢ HOMOIIBIO LHUPKYJSI U JUHEHUKU.

HaxoouTe [UIHMHBI OTPE3KOB HEINOCPEACTBECHHBIM H3MEPEHHUEM C IMOMOILIBIO
JIMHEWKH, CTPOUTh OTPE3KM 3aJaHHOW IJIMHBI; CTPOUTH OKPY>KHOCTH 3aJaHHOTI'O
panuyca.

Hcnione3oBaTre CBOMCTBA CTOPOH WU YIJIOB IPSIMOYIOJIBHUKA, KBaapaTa IJIsl UX
MOCTPOEHUsI, BBIYUCIICHUS IUIOIIaAu U IEPUMETPA.

BeauciasiTe nmepuMeTp W IUIONIaAb KBajpaTa, MOpSIMOYToJIbHUKA, (uryp,
COCTaBJIEHHBIX M3 MPsIMOYTIOJIBHUKOB, B TOM 4McJie (puryp, n3o0paxEHHbIX Ha
KJIeT4YaTol Oymare.

ITonp30oBaTbCA OCHOBHBIMH METPUYECKUMH €OUHULIAMHU H3MEPEHUs JUJIUHBI,
IJIOIIAAM; BBIPAXKATh OOHU €AUHUILIBI BEJIUYUHBI Uepe3 ApyTHE.

Pacno3naBate napaiuienenuriesl, KyO, HCHOJIB30BaTh TEPMHHOJIOTHIO: BEpIIHUHA,
pedpo rpaHb, U3MEPEHUs; HAXOAUTh U3MEpEeHUsI NapajUyIesieruIie a, Kyoa.
Beruncasate 00bEM  KyOa, mnapajuielenunena 10 3aJaHHbBIM H3MEPEHUSIM,
M0JIb30BAThCs €AUHUIIAMH U3MEpEHHUsI 0OBbEMA.

Pemate Hecio)xHBIE 3aJa4d  Ha HU3MEPEHHE T'E€OMETPUYECKHUX BEJIUWYHMH B
IIPAKTUYECKUX CUTYyaLUsAX.

6 knacc
Yucna u éviuucienus

3HaTh M TOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIUYHBIMU BHJAMH YHUCENT U
criocobaMHu WX 3alucCH, TEPEeXOJUTh (€CIH 3TO BO3MOXXHO) OT OAHOM (OPMBI
3aIliuCH 4UCJia K APYTOM.

CpaBHUBATH U YIOPSIAOYMBATH LIEJIbI€ YHCJIa, OOBIKHOBEHHBIE U AE€CSTUYHbIE IpOoOH,
CpaBHHUBATh YHMCJa OJHOTO M Pa3HBIX 3HAKOB.

BeimmonHsATh, codeTas YCTHBIE HW NHCBMEHHBIE TPUEMBI, apU(PMETHUISCKUE
JICUCTBUSI C HATypaJbHBIMH W  LEJIbIMU YHCJIaMHU, OOBIKHOBEHHBIMU U
AECATUIHBIMH JIPOOS MU, TTOJOXKHUTEIIbHBIMU U OTPUIIATEIIBHBIMU YHCIIaAMH.
Bbruncnsite 3Hau€HUSI YHCIOBBIX BBIPAXXEHUM, BBITOJHSITH MPUKUIAKY U OLEHKY
pe3yibTara BBIYHCIEHUI; BBIIOJHITH ITPEOOpa30OBaHUsI UYHCIOBBIX BBIPAXKEHUMI
Ha OCHOBE CBOWCTB apu(PMETHUYECKUX NECUCTBUIM.

COOTHOCHUTHh TOYKY Ha KOOPJMHATHOW NPSIMOM C COOTBETCTBYIOIIMM €U YHUCIOM M
n300paxkaTh YMcia TOUKaMU Ha KOOPAWHATHOU NpsIMOM, HAXOAUTh MOJIYJIb YHCJIA.
COOTHOCUTH TOYKH B IPSAMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU ITOU
TOYKHU.

OKpyTIJIsTh LEeable YUCaa U JeCATUYHbIE APOOU, HAXOAUTh MPUOIHKEHUS YUCEII.

Yucnoevie u 6yK6€HHble GbIPAIICCHUA

HOHI/IMaTL nu yrIOTpe6JI5ITI> TepMI/IHBI, CBsA3aHHBIC C 3allMChIO CTCIICHM 4YucClia,
HaAaXOIAUThb KBaI[paT 151 Ky6 qHucCiia, BBIYHCIIATH 3HAYCHHUA YHMCIIOBBIX BBIpa)KeHHﬁ,
coJiep Kalux CTEICHHU.
HOHBSOB&TBCH HpI/ISHaKaMI/I ACINMOCTH, paCKHaI[LIBaTB HaTypaHBHLIe qucJia Ha
MIPOCThIC MHOKHUTEITH.
HOHLSOB&TBCH MaCH_[Ta6OM, COCTABJISITH HpOHOpLII/II/I U OTHOILIICHUWS. I/ICHOHL?;OBaTI)
6yKBLI JJISA 0603Ha‘-IeHI/ISI qHUucCcell HpH 3allMCH MaAaTCMaAaTHUUYCCKUX BBIpa)KeHHﬁ,
COCTaBJISATh OYKBEHHBIC BBIPpKCHUS U (POPMYJIbl, HAXOJIUTh 3HAYCHUS OYKBEHHBIX
BBIPA)KCHUH, OCYLIECTBIIsISI HEOOXOIMMBbIE TMOJCTAHOBKHA M IIPeOOpa30BaHUS.
Haxonuth HEM3BECTHBIM KOMIIOHEHT paBEHCTBA.
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Pewienue mexcmoesuvix 3adau

Pemrats MHOTOmIaroBbie TEKCTOBBIE 3aJa49M apu(PMETHUECKHUM CITOCOOOM.

Pemrate 3agaum, CBs3aHHBIE C OTHOIIEHHEM, IIPOIMOPIMOHAJIBHOCTHIO BEJIIWYHH,
MPOLICHTAMHU; pelIaTh TPU OCHOBHBIE 3aa41 Ha APOOU U MPOLICHTHI.

Pemats 3amaum, copeprkamiyue 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIIMYHHBI: CKOPOCTH,
BpeMsI, PAcCTOSIHHUE, II€HAa, KOJIWYECTBO, CTOMMOCTB; MPOU3BOAUTEIIBHOCTh, BpEMS,
o0béMa paloThl, HUCHOJIB3Ys apU(PMETHUYECKHE JACWCTBHUS, OILEHKY, HPHUKUIKY;
IMOJIB30BATHCS €AUHUIIAMHU U3MEPEHHUSI COOTBETCTBYIOIINX BEIWYHH.

CocTaBisTh OyKBEHHBIC BBIPAXKEHUS T10 YCJIOBUIO 3aJa4U.

H3Bnekars nHpOpMaIUIo, IPEACTABICHHYIO B TaOIUIIaX, HA JUHEUHON, CTOIOUATOM
WIW KpPYroBOM jauarpamMmax, HWHTEPOPETHPOBATH IIPEJCTABIICHHBIC JIaHHBIC,
HCITOI30BaTh JaHHBIE TIPU PEIICHUHN 3a7a4.

[MpencraBnsate wuHGOPMANUIO C TIOMOMIBIO TaONHUI, JMHEWHOW HW CTOJIOYATOU
MarpaMMm.

Haznaonaa zeomempusn

I[IpuBonute mnOpuMepbl OOBEKTOB OKpYXKAIOWIETO MHpa, HUMermux dopmy
U3yUYE€HHBIX T'€OMETPUUYECKHUX IUIOCKUX M MPOCTPAHCTBEHHBIX (QUIYyp, HNpPUMEPHI
paBHBIX U CUMMETPUYHBIX (PUTYP.

MN300pakaTh C MOMOIIBIO [TUPKYJISI, JUHEHUKHU, TPaHCOOPTHUPA HA HEIMHOBAHHOU H
KJIeT4yaTOM Oymare W3y4YeHHbIE IUIOCKHE TIeoMeTpudecknue  QuUrypsl u
KOH(pUTypaluu, CUMMETPUYHBIE (PUTYPBHI.

Ilonp30BaTbCsl TE€OMETPUUECKHMMHM IOHSITHUSIMU: PABEHCTBO (QUIYp, CUMMETpPHS;
HUCIIOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPHHU, LICHTP
CUMMETPUH.

HaxonuTe BEIWYMHBI YIJIOB HU3MEPEHUEM C IIOMOIIBIO TPAaHCHOPTHUPA, CTPOUTH
YIJIbl 3aJaHHOW BEJIMYWHBI, MOJIb30BATHCSI NPHU PEIICHUU 3aJad I'paJlyCHOU Mepon
YTJIOB; pacliO3HaBaTh HA 4epTekXaxX OCTPBIM, NPsIMOM, Pa3BEPHYTHINM U TYIIOWU YTJIBL.
Beraucaste  aMHYy  JJOMaHOM, INEpPUMETP MHOTIOYIOJIBHHKA, IIOJb30BATHCA
€IMHULIAMH U3MEPCHHUSA IJIMHBI, BBIPAXKAaTh OJHU €IWHUIBI U3MEPEHUS NJINHBI
yepes Apyrue.

HaxonuTe, MCnosp3ys 4epTEXKHBIE MHCTPYMEHTBI, PACCTOSIHUA: MEXIY IBYMS
TOYKaMHM, OT TOYKH O IPSIMOM, JUINHY IIyTH Ha KBaAPAaTHOMN CETKE.

Beauciasite miomanbs  GUTYyp,  COCTaBJICHHBIX U3 MPSMOYTOJIBHHUKOB,
HUCIIOJIb30BaTh pa3ObueHne Ha IMPsIMOYIOJbHHUKH, Ha paBHblE (QUTYPHI,
JOCTpanuBaHUE [0 IIPSIMOYTOJBHHKA; MOJIB30BATHCS OCHOBHBIMHM €IUHHIIAMU
U3MEPEHUs IUIOIIaAM; BBIPA)KaThb OJHU C€AWUHMUIBI U3MEPCHHSA IUIOLIAAN 4Yepe3
ApyTHe.

Pacno3naBath Ha MOJENAX U M300paXEHUAX NHUpPaMUAY, KOHYC, LMJIHHAID,
HUCHOJIb30BaTh TCPMHUHOJIOTHUIO: BEpUIMHA, peOpo, IpaHb, OCHOBAHMUE, pa3BEPTKA.
HN3o0paxaTh Ha KJIeTUYaTOi Oymare npsiMmOyroJjIbHbIN NapajuieICHUIIe]I.

Berauciasite 00bEM OPSAMOYTOJIBHOTO Iapajuienenunena, Kyoa, MoJab30BaThCs
OCHOBHBIMH €IMHHUIIAMH H3MEpEeHUsi o0O0bEMa; BhIpaXaTb OJAHH COUHUIIBI
nu3MepeHuss ooObEMa uepes JaIpyrue.

Pemate Hecso)kHBIE 3aauuM  HAa HAXOXKJEGHHE TI'€OMETPUYECKHUX BEJIWYMH B
IIPAKTUYECKUX CUTYyalUsIX.
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TEMATHYECKOE IIJIAHUPOBAHHUE YYEBHOI'O KYPCA (IIO 'OJAAM OBYYEHMUS)

5 knacc (170 4)

Ha3panmue
pa3zaena (TemMbl)
Kypca (4HC/10 4acoB)

OcHOBHOE coaep:kaHue

OcHOBHbBIEe BHABI /IeSITeILHOCTH 00Yy4YaloIuXxcst

HarypanbHbie
yucaa. (20 )

Jecsituunasg cuUcTeMa CuYucCle-
HUs. Psim HaTypaJbHBIX YHCEIN.
Harypanpnsiii psin. Ywucno O.
HarypanbHable unciaa Ha KOOp-
auHaTHOM npsimoi. CpaBHeHUE,
OKPYTJIEHHE HATYPAJIbHBIX YHCEI.

YuraTh, 3aNUCHIBATH, CPABHUBATh HaTypaJlbHBbIE YHCIIA;
npepiaratb M 00CYy:KJAAaTh CHOCOOBI YIOPSAOYUBAHUS
4ucell.

H300paxaTh KOOPAUHATHYIO IIPSAMYIO, OTMeYaThb 4uCia
TOUYKAMM Ha KOOPAMHATHOM NPAMON, HAXOAUTb KOOPAU-
HATbhl TOUKH.

CroxeHnne u
BbIYHTAHUE
HATYpPaJbHBIX
quce

(33 )

Apudmernueckue ACUCTBUS C
HaTypaJbHbIMU uHuciiaMu. CBOH-
CTBa HYJIsI MPHU CIOXEHUU U
YMHOKCHUH, CBOUCTBA €IUHUIIBI
npu yMmHoxeHuu. Ilepemectu-
TEJIbHOE M COYETATEIbHOE CBOM-
CTBa CJIOKCHUSI U YMHOXCHHUS,

VYronu. IlpaMoii, ocTpblid, TyIIOl
u pas3BEépHyThIH yribl. M3mepe-
HHE yTJIOB.

TIpaktuueckast padora «IlocTpo-
€HHUE YTIJIOB»

HccienoBate cBoiicTBa HaTypalbHOro psiaa, uucen 0 u 1
MPHU CIIOKEHUH U YMHOXKEHHH.

Hcnonn3oBaTh NPaBMJIO OKPYTJIICHHUS HATypaJIbHBIX YH-
Ccell.

BpinonnaTe apudmMernyeckue AeHCTBUS C HaTypaJbHbI-
MU YHUCJIAMH, BBIYHCJISATH 3HAUCHUS YUCIIOBBIX BBIpaXKe-
HHUH cOo ckoOkaMH U 6e3 CKOOOK.

Pacno3naBaTh, NPHUBOAUTH NPHMePbI OOBEKTOB peaib-
HOT'O MHpa, WMEIomMUX (OpMy H3YUCHHBIX (QUTYp, OIe-
HUBaTh UX JUHEWHBIE pPa3MephI.

Hcnonb3oBaTh JIMHENHKY U TPAHCIIOPTUP KaK HHCTPYMEH-
ThI JJ1s1 MIOCTPOCHUSI U U3MEPEHUS: U3MEPATh JJIUHY OT-
pe3Ka, BETUYHHY yIJa; CTPOMTh OTPE30K 33/ IaHHOM JUTUHBI,
YToJI, 3aJaHHON BEJINYMHBI; OTKJIAABIBATH IIUPKYJIEM PaB-
HBIE€ OTPE3KU, CTPOUTH OKPY>KHOCTH 3aJJaHHOIO pajanyca.
HN306pakaTh KOHPUIYypalHH reOMETPpUYSCKUX (uryp u3
OTPE3KOB, OKPYXXHOCTEH, UX 4YacTell Ha HEJIMHOBAHHOM
1 KJIeT4aToi Oymare; nmpeajiarath, OUCHIBATh U 00CY K-
JaTh CMOCO0bI, AJITOPUTMBI TTOCTPOSHUS.
Pacno3naBars M M300pakaTh Ha HEJIMHOBAaHHOM U KJIET-
gaTold Oymare HpsIMOii, OCTpBIM, TymoW, pa3BEpHYTHIN
YIIIbl; CPABHUBATH YTJIBI.

BbIUNCIATH JIUHBI OTPE3KOB, JOMaHBIX.

IonnMaTh M HMCHOIB30BATH NPH PeIIeHHN 3aJa4 3aBH-
CHMOCTH MEXJy CIMHHUIAMH METPHYECKOH CHUCTEMBI
Mep; 3HAKOMHTBCS C HEMETPUYSCKUMHU CHCTEMaMHU Mep;
BBIPAXKATH JUIMHY B Pa3IMYHBIX EIWHHUIAX H3MEPEHUS.
HccnenoBars Qurypsl M KOH(QUIYpaMH, HCIOJIB3YS
IHUQPOBBIE pecypChl

YMHOXKeHne U
neJjieHne
HATYPaJbHBIX
yuce (364)

PacnpenenurenbHoe  cBOWCTBO

YMHOXCHUS.

Jlenutenu U KpaTHBIC YHCia, pa3-
JIO)KSHHUE YHCIIa HA MHOYKHUTEIIH.
JleneHue ¢ OCTaTKOM.

CreneHb C HaTypajbHBIM IIOKa-
3aTeJIeM.

YHucsioBble BBIPAXKEHUSI; IIOPSI-
JOK NEHUCTBUMN.

Pemmrenne TekcTOBBIX 3aad Ha
Bce apudMeTHIecKue 1eUCTBUs,
Ha JBM)KCHHUE U MOKYIKH
Mmuororpanauku. l3oOpaxeHnue
MHOTOTpaHHHUKOB. Moxenu mpo-
CTPAHCTBEHHBIX TEJI.

IIpssMoyToIbHBIA Napaieaenu-
nen, kyo. Pa3péprTku kyba u na-
pamenenunena.

IIpakTnueckass pabGora «Pa3z-

BEPTKa KyOa».

O0béM Kkyba, HOPAMOYTOJBHOTO
rnapaJuiesenumnea

3anuchIBaTh IPOU3BEJIEHUE B BHUJIE CTEIEHU, YUTATh
CTENCHU, HCHOJB30BATH TEPMHUHOJOrHI0 (OCHOBaHUE,
[I0Ka3aTellb), BRIYUCIAATH 3HAUEHUs CTCIICHE.
BbINOJIHATE NPHUKHJIKY U OLEHKY 3HAUCHUI YMCIOBBIX
BBIPAXKCHUM, NpearaTb U NPHUMEHATbh NPUEMBI IIPO-
BEPKH BbIUNCIICHUIA.

HMcenosib3oBaTh IpPpH BBIYUCJICHHAX IIEPEMECTUTEIIBHOE U
coueTaTe/IbHOE CBOMCTBA CJIOKEHUS U YyMHOXKCHUsS, pac-
MpEeACIUTEIbHOE CBOMCTBO yMHOXEHUS; (opMy1HMpoBaTh
M NPHUMEHATHh NPaBUJa MPEoOpPa30BAHMS UHCIIOBBIX BbI-
paKeHHII Ha OCHOBE CBONCTB apHU(PMETHUCCKHUX JCHCTBHI.

PacnosHaBaTb UCTUHHBIC U JIOXKHBIC BBICKA3bIBAHUSI O
HaTypaJIbHBIX YHCJIaX, NPUBOJAUTE NMPUMePbl U KOHTp-
MPUMEPHI, CTPOUTH BbICKA3LIBAHUSI U OTPHUIAHUS BBI-
CKa3blBaHUM O CBOMCTBAX HATypaJbHBIX YUCEI.
KoncrpyupoBare MaTreMaTHYecKHE MPeLIOKEHHsl C II0-
MOILBIO CBS30K «U», CHIN», «ECIH..., TO...).

Pemate TEKCTOBbIC 3ajaud apU(PMETHUECKHUM CIIOCOOOM,
HCIOJIb30BATh 3aBHCHMOCTH MEXIYy BEIWYMHAMH (CKO-
pOCTBb, BpeMsl, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTh
U 1p.): AaHAJIU3HPOBATHL U OCMBICIMBATH TEKCT 3aJadH,
nepegopMyJINpOBATH YCIOBUC, H3BJEKATh HEOOXOAHMMEIC
JlaHHBbIC, YCTAHABJIMBATH 3aBUCUMOCTHU MEXJIy BEIUYHHA-
MU, CTPOUTH JIOTHUYECKYIO LICIIOYKY PaCCyKIACHUI.
MopenupoBaTh XOJ PELICHUS 3aJa4d C IOMOILUBIO pHU-
CYHKa, CXE€MBbI, TaOIUIIbI.

IIpuBoauThL, pa3duparb, OLEHHBATH PA3JIMYHBIC peEIIc-
HMSI, 3aIIUCU PEIIeHUH TEeKCTOBBIX 3a/Jad.

Kpurnuecku oneHHMBAThL IIOJIYyYECHHBIH pe3ylbTaT, OCYy-
HIECTBJAATh CAMOKOHTPOJIb, IPOBEPssi OTBET HAa COOTBET-
CTBHUE yCJIOBHUIO, HAXO/IUTh OIINOKH.
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PemaThb 3a7a4un ¢ MoMOMmbIO ITepedbopa BCeX BO3ZMOXKHBIX
BapHUaHTOB.

3HAKOMUTBCSI ¢ HCTOPHeEi pa3BUTHS apUPMETHKU
PacnozHaBaTh Ha YepTeikaX, PUCYHKaX, B OKPY’KaI0- IeM
Mupe MPSIMOYTOJILHBII mapaIeIeuIe I, KyO,
MHOT'OTPaHHUKH, ONHCBIBAThH, HCIOJb3Yysl TEPMHMHOJIO-
THI0, OIEHUBATH JINHEHHBIC pa3Mephl.

IIpuBoaNTH, MpHUMepPbI OOBEKTOB PEAIBHOTO MHpa, HMe-
oKX (opMy MHOTOTpAaHHHUKA, IPSIMOYTOJIFHOTO ITapall-
JIenenumena, Kyoa.

HN3o6paxaTh Ky0 Ha KIIeT9aTOM OyMare.

HccnenoBars cBoiicTBa Ky0a, NMPsSIMOYTOJIBHOIO Hapal-
JIeJIeNuIieja, MHOTOTPAaHHUKOB, HCIIOJIB3YST MOJICIIH.
Pacno3znaBath M u300paxaTh pa3sBEPTKU KyOa U mapain-
nenenunena. MoaeaupoBaThk KyO M Iapauielenuresn us3
OyMarm M IMpOYNX MaTEpPHATIOB, OOBSICHATH CHOCOO MO-
JIeTNPOBAHMSL.

HaxoanTe m3MepeHUs, BBIYUCAATH IUIOMIAb MTOBEPXHO-
cth; 00BEM Kyba, NPSIMOYTOJIFHOTO IapajulesIeHIIe/a;
HCCJIeI0BATh 3aBHCHMOCTH 00bEMa Kyba OT JUIMHBI €ro
pebpa, BBIABUTaTh U 000CHOBBLIBATH I'MIIOTE3Y.
Ha6aonaTh M NPOBOAMTHL AHAJOTMH MEXIy TNOHITHAMHU
IUIOIIAAN ¥ 00BEMA, MEPUMETPA U IUIOMIAAN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC H JIOKHBIC BBICKA3BIBAHUS O
MHOT'OTPaHHUKAX, NPUBOAUTHL MPUMeEpPbl U KOHTPIPUME-
PBI, CTPOUTH BbICKA3bIBAHUS M OTPUIIAHUS BBICKA3bIBa-
HUH.

Pemiath 3a1a4M U3 peajibHOW YKU3HU

OO0ObIKHOBEHHBIE
npoou

(18 u)

Jpo6s. IlpaBuibHBIE W Hempa-
BIUTBbHBIC JIpoOr. OCHOBHOE CBOW-
cTBO Apodu. CpaBHEeHHE APOOCH.

CroxeHue M BBIUMTAHHUE OOBIK-
HOBEHHBIX JapolOei. CmemanHas
ApoOb. YMHOXXCHHE H JICJICHUE
OOBIKHOBEHHBIX ApOOeH; B3amM-
HO-00paTHbIC APOOH.

Penrenne TEKCTOBBIX 3amad, CO-
nepsxkamux apoou. OCHOBHBIC 3a-
Jadu Ha OpoOu.

Ilpumenenue OyKB I 3alUCH
MaTeMaTHYECKUX BBIPAXKEHUU U
peaa0KeHUN

MoaeaupoBaTh B rpaduueckoii, npeamerHoi ¢popme, ¢
IIOMOIIBIO KOMITBIOTEpA IOHSTHS WU CBOMCTBA, CBSI3aH-
HbIE ¢ OOBIKHOBEHHOI1 IpoOBIO.

YuraTh M 3aNHCBIBATH, CPABHUBATH OOBIKHOBEHHBIC
IpoOu, mpeasiaratb, 000CHOBBIBATH U 00CYKAaTh CIOCO-0bI
YIOPSIIOUYUBAHUS APOOCSH.

HN306pakaTh OOBIKHOBEHHBIC APOOM TOUYKAMH Ha KOOP-
JAVHATHOW MOPsSIMOM; MCIOJIB30BaTh KOOPJAMHATHYIO Ipsi-
MYIO JUIsl CpaBHEHHUsI IpoOeii.

@®opMyIHPOBATh, 3allUCHIBATL € MOMOINBI0 OYKB OCHOB-
HOE CBOICTBO OOBIKHOBCHHOH NIpPOOH; MCIOJIB30BaTh OC-
HOBHOE CBOMCTBO IpoOH U1l COKpameHHusl ApoOeil u mpu-
BeJICHUS IpOOH K HOBOMY 3HaMEHATEIIIO.

IlpencraBasiTh CMEMIAaHHYIO NpoOb B BUJIE HEMPaBUIIb-
HOM M BBIIENATH IEJIYI0 YacTh YHCJa U3 HENPAaBUIBHOM
apoou.

Bemouansate apudgMerndyeckue aeiicTBUSI C OOBIKHOBEH-
HBIMH OpOOSIMH; NPUMEHATH CBOHCTBA apuPMETHUYECCKUX
JNEWCTBUM Ul pallMOHAIN3alMi BbIYMCIIEHUN.
BbINOJIHATH, NPUKUAKY U OLEHKY PE3yJbTaTa BBIYHCIIC-
HUIl; mpeajaraTb M NPHMEHATh NPHEMBI NMPOBEPKH BHI-
YHCJICHUHN.

IIpoBoaUTH MCC/IeAOBAHMS CBOICTB ApobOeii, onupasich Ha
YHMCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C TOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTHHHBIE M JIOKHBIE BBICKA3bIBAHUS O
Ipo6siX, MPUBOJAUTHL MPHUMeEPBI U KOHTPIPHUMEPHI, CTPO-
HTh BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHMIA.
PemaTh TEKCTOBBIC 3a7ja4uH, COACPXKALIUE IPOOHBIE TaH-
HBIE, U 3aJaYl Ha HAXO0XJIEHHE YacCTH IEJIOr0 U IeJIOrO
10 €ro YacTH; BBISIBJISTH UX CXOACTBA U Pa3IHYHSs.

MoaeaupoBaTh X0 PELICHHs 3aJa4d C MOMOIIBIO PHU-
CYHKa, CXE€MBI, TaOJINIIBI.

IIpuBoauTh, pa3déupatrh, OLEHHMBATH DPA3JIMUHBIE peEIlle-
HMSI, 3aIIUCU PEIIeHUN TEeKCTOBBIX 3a/Jad.

Kputnueckn omeHMBATh IIOJTYyYEeHHBIH pe3yibTaT, OCY-
IIECTBISITE CAMOKOHTPOJIb, IIPOBEPsIsi OTBET HAa COOTBET-
CTBHE YCJIOBHIO, HAXOJUTh OIINOKH.

3HAKOMUTBCSI ¢ HCTOPHEi pa3BUTHS apUPMETHKU
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JecsaTHYHBIEIPOOH
(49 v)

JlecsaTnuHast  3amuch  JIpoOCi.
CpaBHEHHE ICCSITUIHBIX TPOOCH.

JleficTBUsL C OECSTUYHBIMU JPO-
Osimu. OKpyTJIEHHE IECATUYHBIX
apo0eit.

Pemrenre TekcTOBBIX 3a7ad, CcoO-
nepxamux npoou. OCHOBHBIE 3a-
Jayu Ha Apoou

[IpeacTaBiasiTh NECATUYHYIO IpOOb B BHUJIE OOBIKHOBEH-
HOH, YHTATh W 3aNHCHIBATH, CPABHHBATH JCCATHYHBIC
IpoOu, mpeaiaratb, 000CHOBBIBATH U 00CYK/IATh CMOCO-0bI
YIOPSIIOYUBAHUS JECSITHIHBIX IPOOCH.

HN300paskaTh necsITUYHBIC APOOM TOYKAMH Ha KOOPIH-
HATHOU IIPSIMOH.

BpISIBASTE €X0ACTBA M Pa3jMYHs NPABWI apupMeTHIC-
CKMX NeHCTBUH C HaTypaJdbHBIMH YHCJIAMH M JECSATHY-
HBIMHU JAPOOSIMH, OOBSICHATH UX.

BbINOIHATE apudMeTHIecKHe ACHCTBHUS C  JIECSITUUIHBI-
MH JIpOOSIMU; BBINMOJHATH NPHKHAKY H OLEHKY pe3yJib-
TaTa BBEIYUCICHUH.

IIpumensTe cBolicTBa apuMETHUCCKUX NEHUCTBHH IS
panMoHaNN3alNuN BEIYHUCICHUH.

IIpuMeHATH NPaBUHJIO OKPYIJIEHHsI JECATUYHBIX JpOoOei.
IIpoBoauTHL HCCIEIOBAHUS CBOICTB NECATHUYHBIX IPO-
Oeli, omMpasCh Ha YHUCIOBBIE OKCIEPUMEHTHI (B TOM
YHUCJIe C MIOMOIIBIO KOMIIBIOTEPA), BBIIBUTaTh IHIIOTE3bI 1
MPUBOJIUTh UX OOOCHOBAHUSI.

Pacno3HaBaTh HCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS O
Jpo0siX, MPUBOJAUTHL NMPHUMepPbl U KOHTPIPUMEPHI, CTPO-
MTh BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUIA.
PemaTh TEKCTOBBIC 3a/1a4H, COJEPKaIINe APOOHBIC TaH-
HbIe, 1 HAa HAaXO0XJEHHE YaCTH IEeJIOr0 M IeJIOrO IO ero
YacTH; BBIABJIATH UX CXOJCTBAa U pa3Iu4us.
MoaeaupoBaTh X0 PELICHHs 3aJa4d C MOMOIIBIO PHU-
CyHKa, cxembl, Tabimnel. [IpuBoauTh, pa3dupars, ome-
HUBATH Pa3/INUHBIC PEIICHHUS, 3alIUCU PEIICHUN TEKCTO-
BBIX 3ajad.

OnepupoBaTh IPOOHBIMHM YHCIAMHU B PEaJbHBIX KU3HECH-
HBIX CUTYaIUsIX.

Kpurnueckn oneHHUBaTh ITOJIYyYEeHHBIH pe3ynbTaT, OCYy-
LIECTBJISATE CAMOKOHTPOJIb, MPOBEPSIsI OTBET HAa COOTBET-
CTBHE YCJIOBUIO, HAXOJHUTH OIIMOKH.

3HAKOMUTBLCS C MCTOPHMEN pa3BUTUs apUPMETHKH

IloBTOpEHME M
00o0menne (14 u)

IloBTOpEeHNE OCHOBHBIX HOHATUN
M METOJO0B Kypca 5 Kitacca, 0606-
LIICHUE 3HAHUMI

BbIuncasaTh 3HAUCHUS BBIPAXKECHUM, COIEpIKAIIUX HATY-
pajibHBIE 4HCJIa, OOBIKHOBEHHBIC U JIECATHYHBIC IpoOH,
BBITIOJIHATE NTPe0Opa30BaHUs YHUCEIL.

BeiOMpaTh cnocod CpaBHEHHs YHCEJ, BBIYHCICHUU,
NMPHUMEHATh CBOHCTBA apU(METUYSCKUX ACHCTBHI s
panMoHaNN3alNN BEIYHUCICHUH.

OcylecTBJISITH CAMOKOHTPOJIb BEIOITHIEMBIX ISHCTBUI 1
CaMOINPOBEPKY Pe3yabTaTa BBIUYHCICHUMN.

Pemarh 3agaum 13 peanbHON >KU3HH, NPUMEHSIThL MaTe-
MaTH4YecKHMe 3HAHUA [UIsl pelleHus 3aaad U3 JpyTHX
Y4eOHBIX MPEIMETOB.

Pemate 3asaum  pasHbIMH  CcIOCO0aMH, CPAaBHHUBATH
cmoco0bI peIIeHHsT 33aJa4yd, BBIOMPATh PANHOHAJBLHBIN
cnocod

6 KiIace

Ha3panmue
pa3aesa (TemMbl)
Kypca (YHCJI0 4acoB)

OcHoOBHOe coaep:KaHHe

OcHoOBHbBIEe BHABI /IeSITEILHOCTH 00Yy4YaloIuXcst

IloBTOpEHME 32
Kypc S kiaacca (5

1)

IloBTOpEeHUE OCHOBHBIX IOHATUIU
METOJOB Kypca 5 Kjacca,
KOPPEKTHPOBKA 3HAHUH

BbruucasiTe 3HaY€HUs BBIPAXKEHUM, coAepKalluX HaTy-
paJIbHBIC YHCJIa, OOBIKHOBEHHBIC U JICCATHYHBIC NIpoOH,
BBITIOJIHATE NIPE0Opa30BaHUsl YHUCEIL.

BpiOupars cnoco® cpaBHEHUs 4YHCEJ, BBIYMCIICHUH,
NMPHUMEHATh CBOHCTBA apU(METUYCCKUX ACHCTBHIT s
pauuOHAIN3allUl BBIYUCICHUM.

OcymecTB/IATh CAMOKOHTPOJIb BBIINOJIHAECMBIX ACHCTBUI U
CaMOMPOBEPKY pe3yabTaTa BBIYHCICHUMN.

Pemars 3ajaum U3 pealbHOM XKU3HU, HIPUMEHATH MaTe-
MaTH4YecKMe 3HAHUA Ul pelleHus 3aaad U3 JpyTuX
Y4eOHBIX MPEIMETOB.

PemaTe 3agqa4n pasHbIMH cIOC00AMH, CPABHHBATDH CIOCO0BI
peleHust 3a7a4i, BLIOMPATh PALHOHAIBHBINH c10C00
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Jletumoctb
HATYPAJIBbHBIX
yuces (174)

Apudpmerndeckue ASUCTBUS C
MHOT'O3HAYHBIMU  HaTypaJlbHbI-
MU 4YHuciIaMu. YHCIOBBIE BBIpa-
JKEHUSI, TOPSIOK JISHCTBUM, HC-
noJIb30BaHUE CKOOOK. Oxpyriie-
HHE HATypaJIbHBIX YHCEJL.

Jlequrelln Y KpaTHBIC YHCIIA;
HauOOJBINUI OOIUIN HEIUTEIL U
HauMMeHblIIee ol1iiee KpaTHoe.

PasnoxxeHnue uuciaa Ha OpocThIe
MHOXHUTENU. JIeInuMOCTh CyMMBI
U npousBenieHus. lenenue ¢ oc-
TaTKOM.

Pemenue TEKCTOBBIX
3anadllpocTele U cocTaBHBIE
yucna. IlpusHaku ne- 1MMOCTH
Ha 2, 5, 10, 3, 9.

BpinosHsaTh apudMernyeckue AeCTBUSI C MHOTO3HaA4-
HBIMHM HATypaJIbHbIMHU YMCJIaMHM, HAXOJAUTh 3HAYEHHS
YHCJIOBBIX BBIPAKCHUM CO CKOOKaMH M 0e3 CKOOOK; BbI-
YUCJAATH 3HAYEHHMS] BBIPAXKCHUN, COJEpIKAIUX CTEICHH.
BbBINOJHATL NPUKHAKY U OHEHKY 3HAUYCHHUM YMCIIOBBIX
BBIPQXKCHUM, NPUMEHSTH NPUEMBI NPOBEPKHU pe3yJibTaTa.
Hcnosib30BaTh NpH BBIYHCIEHUAX II€PEMECTUTENIBHOE U
coYeTaTesIbHOE CBOMCTBA CII0KEHUSI U yMHOXEHUs, pac-
MPEJEIMTEIbHOE CBOMCTBO YMHOYEHHUSI OTHOCHUTEIILHO
CIIOKEHUSI, CBOHCTBA apU(PMETHUSCKUX IEeHCTBUH.

HccaenoBarb 4YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOJIMUTH
YHCIIOBbIE DKCIIEPUMEHTHI, BBIABUIaTh M 00O0CHOBBLIBATH
THMOTE3bI.

PopmMyIMpoOBATH ONPEJeJCHHUs] JICIUTENs U KPaTHOTO,
HauOOJIBIICIO OOIIETO ACIUTEIISI U HAUMEHBIIIET0 00IIEero
KpaTHOT'O, IPOCTOrO0 U COCTAaBHOI'O YHCEJI; UCIOJIb30BAaTh
3TU NOHSATUS NPU PELISHUU 3a]ad.

IIpuMeHATH, QJrOPUTMBI BBIYUCIICHUS HAHOOJBIIETO
o0miero JenuTelisi U HauMCEHBIIETO OOIEero KpaTHOTO
JABYX YHCEJ, aJITOPUTM PaA3JI0KEHMUs UMCIIa Ha HPOCThIE
MHOXXHUTECIIH.

HecnenoBarp ycinosus aeauMocty Ha 4 u 6. UccnenoBars,
obcyxaaTh, popmMyupoBaTh U 000CHO-BBIBATH BBIBO/ O
4YETHOCTHU CYMMBI, IPOU3BEJICHHUS: IBYXUETHBIX YHUCE,
JBYX HEUETHBIX 4YHMCJE, YETHOTO U HEYET-HOI'O YMCEIL.
HccaenoBatb CBOMCTBA JAEJIMMOCTU CYMMBbI U NPOU3BE-
JCHUST YHUCEII.

IIpuBoaAMTHL NMpUMepPbI YUCEN C 3aJaHHBIMU CBOMCTBaMHU,
PAcCHoO3HABATh BepPHbIC M HEBEpPHbIe YTBEPXKIECHUS O
CBOMCTBAX YHCEJ, ONIPOBEPraTb HEBEPHBIE yTBEPKIACHUSA
C IIOMOIIBIO KOHTPIPUMEPOB.

KoncTpyupoBats MaTeMaTH4YeCKHE NMPeIJI0KEHUs C T10-
MOIIIBIO CBSI30K «W», «UJIW», «ECHH..., TO...».

HccaenoBaTh 4UCIOBBIC 3aKOHOMEPHOCTH, BBIIBUTATh H
000CHOBBIBATH THIOTE3bl, (OPMYJHPOBATH 0000IEHUST U
BBIBOABI 10 pPe3yjbTaTaM IPOBEIASHHOIO HCCIICIOBAHUS.
DopMyJIHPOBATH ONpeAeJeHHs] [ICJIUTENISI U KPaTHOIO,
Ha3bIBATh JICIIUTEIIM M KpaTHbIE YHCJA; Paclo3HABATh
MPOCThIE U COCTaBHBIC unciia; (POPMYJIMPOBATH U MPHUMe-
HSATh NPU3HAKHU IeJIUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
aJITOPUTM PA3JIOKSHHsI YUCJIa Ha IMPOCThIE MHOMHTEIIH;
HAXOJMTh OCTATKH OT JICJICHUS U HEIOJIHOE YaCTHOE

OOBIKHOBEHHbBIE
npoou (38u)

OObIKHOBEHHAs IpoOb, OCHOBHOE
CBOMCTBO JpoOH, COKpalleHHe
npobeii. CpaBHEHHE U YIOPSIIO-
quBaHUE OPOOCH.

JlecaTuuHble 1poOU U MeTpUUe-
CKasl CHCTEMa Mep.

Apudmernueckne ASUCTBUS C
OOBIKHOBEHHBIMHM M JECSTUYHbI-
MU ApOOSIMU.

ITonsitue mnpouenra. Brruucie-
HUE IIPOLEHTAa OT BEJIWYHUHBI U
BEJIMYUHBI IO €€ MPOLCHTY.

Penienue TeKCTOBBIX 3aj1a4d, CO-
AeprKalux ApoOH U MPOLEHTHI.

CpaBHHBATBH H YHOPSIA0YHUBATH pOoOH, BLIOUPATH CIIO- CO0
cpaBHeHUs! ApoOeii.

TIpeacTaBiasATh JACCIATUYHBIC IpOOH B BHJIC OOBIKHOBCH-
HBIX po0cii 1 OOBIKHOBCHHBIC B BHUJIC JACCATUYHBIX, MC-
M0JIb30BATh JKBUBAJIEHTHBIE TMPEACTABJIEHHs JPOOHBIX
4qHces NIPU UX CPAaBHCHMH, IIPU BBIYUCIICHHSIIX.

Hcnonan3oBaTh IecsaTUYHBIE APOOH IIpU IpeoOpa3oBaHUN
BEJINYUH B METPUYCCKOH CHCTEME Mep.

Bemouansate apudgMernyeckue aeiicTBUSI C OOBIKHOBEH-
HBEIMH W JECSITHIHBIMU JIPOOSIMU.

BbIUnCIATH 3HAYCHUST BBIPAKESHNUH, CONEPIKAIINX OOBIK-
HOBEHHBIE M JE€CATHYHBIE NPOOH, BHIMOIHATH IMpeodpa-
30BaHUs OpoOeli, BbIOMPaTh CIOCO0, NPUMEHATH CBOM-
cTBa apUPMETHUSCKUX NCHCTBHIl I pallMOHAIN3ALUN
BBIYHCJICHUH.

OO0BSICHATB, YTO TAKOE MPOLIEHT, YyIOTPeOIATH 000POTHI
pedu CO CIOBOM «IIPOLECHT». BbIpamkaTh IPOLECHTH B
ApoOsiX U IpoOU B MPOIEHTAX, OTHOIIEHNUE ABYX BEJIUYHH
B IIPOLIEHTAX.

BBIUMCIAATH IPOLEHT OT YHCIA U YUCIIO IO €ro MPOLEHTY.
OKpyriasitb IpoOHU U MPOLCHTHI, HAXOAUTH MPUOIIHKE-
HUSI YUCEII.

PemaTth 3agadum Ha 9acTH, IPOIECHTHI, IIPOIOPIUH, HA
HaXO0XJIeHHe Apodu (IIPOLIEHTa) OT BEJIIMYUHBI U BEIIMIHU-
HBI 110 €€ apoOu (IpoLEeHTy), Apodu (IIpoleHTa), KOTO-
pBIii cocTaBisIeT oaHa BeawduHaA OT Apyroii. IlpuBoanTs,
pa3duparb, OIEHUBATH PA3JIUYHBIC PEIICHUS, 3aIlUCH
pEeLIeHUM TEKCTOBBIX 3aJad.
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H3BaexkaTh HHOPMALUIO U3 Ta0IWII M AUarpamm, HH-
TepOpeTUPOBaTh TAaOINYHBIC HAHHBIC, ONPENEIATH HaHU-
OoJipllice 1 HAMMEHBIIEE U3 NPEACTABICHHBIX JAHHBIX

OTHoOIIEeHUs U
nponopuun (284)

OtHowenue. /lereHue B JaHHOM
OTHOWICHUHU. MacmTab, Mmporop-
s,

IlpakTuueckass pabora «OTHO-
LIIGHUE JUTMHBI OKPY>KHOCTH K €&
UaMeTpy»

CocTaBJsITh OTHOIICHHUSI ¥ IPOIIOPIINH, HAXOUTH OTHOIIIC-
HHUE BEJINYWH, JCIIUTh BEJIMYNHY B JAHHOM OTHOIICHUU.
HaxoauTh 3KCHepHMMEHTAILHBIM IYTEM OTHOILIECHHE
JUIMHBI OKPYKHOCTH K €& THaMeTpy.
HuTepnpernpoBaTh MacmTad Kak OTHOIIEHHE BEIWYHUH,
HAXO0JAMTh MacmTad IUIaHa, KAPThl U BBIUYUCIIATE PACCTO-
SIHUSI, UCIIOJIb3Ysl MacIuTal.

PemaTth 3agadum Ha 9acTH, IPOIEHTHI, IPOIOPIUH, HA
HaxXOXXIeHHUEe Opobu (MpOLIEHTa) OT BEJIUYUHBI U BEJIUYH-
HBI 110 €€ apoOu (IpOoLEeHTY), Apodu (IIpoleHTa), KOTO-
pBIiil cocTaBisIeT oaHa BeawduHaA OT Apyroii. IlpuBoanTs,
pa30upaTh, OLEHUBATHL Da3IUYHBIE PELICHUs, 3aINUCH
pEeLIeHUM TEKCTOBBIX 3aJa4.

PanuonajbHbie
qucsIa v ieiicTBus
Hajx HuMu (70 u)

Llenple uucna. Monayines uucia,
reoMeTpuUYecKasi HHTEepHpeTa-
uust MoJIyJist. Huciosble mpome-
KYTKH.

ITom0KUTEABHBIE U OTPULATENIb-
Hble gncia. CpaBHEHHE MTOJIOXKH-
TCJILHBIX U OTPHUILATEIIBHBIX Y-
cen. ApudmeTnueckre ASHCTBUSI
C IOJIOKUTEIBHBIMA U OTPHILA-
TCJIbHBIMH YHCJIAMH.

Pemrenne TekcTOBBIX 3aga4

OceBast cumMmeTpus. LlenTpaisb-
Hasi CUMMETpHUs.
ITocTpoenue
dburyp.
ITpakTraeckas pabora «OceBast
CUMMETPHS.

CUMMETPUYHBIX

CI/IMMeTpI/IH B IIPOCTPAHCTBC.

IIpsimoyronpHasi cucrema Koop-
auHAT Ha 1tockoctu. Koopauna-
THI TOYKH Ha IUIOCKOCTH, abcuuc-
ca U OpAMHAaTa.

Cron0uaThle M KpPYroBBIE Ha-
rpaMMBl.

TIpaktuueckast pabora «IlocTpo-
€HHE JuarpamMm».

Pemenne TeKCTOBBIX 3aaa4, Co-
AC€prKalux MNaHHBIC, IIpeacraB-
JICHHBIC B Ta6nnuax n Ha gua-
rpaMmmax

IIpuBoAMTHL NpHMepPbl UCIIOIB30BAHUS B PEaIbHOM XKU3-
HH TIOJIOKUTEIBHBIX U OTPUIIATEIbHBIX UUCEIL.
HM3o00paskaTh LieJble YUCIIa, TTOJIOKUTEIbHBIE U OTPUIlA-
TEJbHbIE YMCJIA TOYKAMHU HA YUCIOBON MPAMOU, HCILOJIb-
30BATh YUCJIOBYIO IIPSIMYIO JUIsl CDABHEHUS YHUCEIL.
IIpuMeHATH NpaBHJIa CPaBHCHUA, YNOPHAJAOYMBATDL Ilic-
JIbIC YHCJIa; HAXOAUTH MOJYJb YMCIIA.

@®opmMyIMpPOBaTh NPABUIA BBIUKCICHUS C IIOJIOXKUTEIIb-
HBIMU U OTPULATEIIBHBIMU YUCJIAaMH, HAXOJAHUThL 3HA4Ye-
HHS YUCJIOBBIX BBIPAXXECHUH, coAepKalluX ACUCTBUSA
C MOJIOKUTEIBbHBIMU U OTPULIATCIBHBIMU YUCIAMMU.
IIpuMeHsTH cBOWCTBA CIIOXKEHUSI U YMHOXKEHUS JUIs
peoOpa3oBaHUs CyMM U IIPOU3BEICHUN

Pacno3HaBaTh Ha uepTexax U M300pakKeHHUAX, U300pa-
JKATh OT PYKH, CTPOMTh C [IOMOIILIO HHCTPYMEHTOB (H-
rypy (OTpe3oK, JIOMaHylO, TPEYrOJbHUK, MPSIMOYTOIb-
HHUK, OKPY>XHOCTB), CHMMETPUYHYIO JaHHOH OTHOCH-
TEJIBHO IPSMOM, TOUKH.

HaxoauTe nmpumepbl CUMMETPHUH B OKPY KaIOIIEM MHUpE.
MopeaupoBarb u3 Oymaru e (GUIrypbl, CHMMETPUYHbIC
OTHOCHUTEIIFHO TIPSIMOM; KOHCTPYHMPOBATH TI'€OMETpHYE-
cKHe KOH(UrypalMH, UCIOJb3ys CBOHCTBO CHUMMETpPHH,
B TOM YHCJIE C IOMOIIBIO HH(POBBIX PECYPCOB.
HccnenoBaTh CBOMCTBA N3YyUYCHHBIX (DUTYP, CBSI3aHHBIC C
CUMMETpUEH, UCIIOJIBb3Ys DKCIIEPUMEHT, HaOJII0IeHUE,
MOJEIUPOBAHHUE.

O00CHOBBIBATH, OIIPOBEPraTh C TOMOIILI0 KOHTPIIPUME-POB
YTBEPKJICHHUSI O CHUMMETpUU Quryp.

OO0bACHATH U HJLIIOCTPUPOBATHL NMOHATHE IIPIMOYIOIb- HOU
CHUCTEMBI KOOPJAMHAT Ha IUIOCKOCTH, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAMHATHOM IJIOCKOCTH
TOYKHU U (PUTYPHI IO 3aTaHHBIM KOOPJAUHATAM, HAXOAUTH
KOOPJWHATHI TOYEK.

YuraTre  crosOuaThle WU KPYrOBBIE  JHArpaMMBbI,
HHTEPNPEeTHPOBATh JaHHEBIC; CTPOUTH CTOJIOYATHIE IHA-
TPaMMBL.

Hcnonb3oBaTh HHGOPMANNIO, TPEICTABICHHYIO B Ta-
Onwmiax, Ha nuarpamMMax JUIsl PeIIeHHs] TEKCTOBBIX 3a/ad U
3a7a4 U3 peajlbHOU >KU3HU

IToBTOpEHHE,
0000meHue,
cHCTeMaTH3AUA
(124)

IloBTOpEeHHE OCHOBHBIX NOHATUN
1 METOJIOB KYPCOB 5 1 6 KJIaccoB,
000011IeHHe U CHUCTeMaTH3aIHs
3HAHUH

BpI4MCIATH 3Ha4CHUS BBIPAKCHUM, COAEPKALIUX HATY-
pajbHBIE, IeNIbI€, TMOJIOXKUTEIbHbIE U OTPHUIATEIbHbBIC
4qnciia, OOBIKHOBEHHBIC U AECATUYHBIC NPOOU, BBIIIOI-
HSITh IPEOOPA30BAHUS YHCEII U BBIPAKCHUH.
Bpi0upaTs €nocod CpaBHEHUs 4YUCEJ, BBIYUCICHUM,
NPUMEHATHh cBOiicTBa apupMeTHUECKUX ICUCTBUN IIs
panoHaJIN3aluH BbIYUCIICHUIA.

Pemars 3ajaun U3 peajbHON )KU3HU, IPHMEHATH MaTe-
MaTH4YeCKHe 3HaAaHHMsl Ul peLICHUs 3anad U3 JIpyrux
IIPEIMETOB.

Pemate 3a1aun pasHbIMH CI0c00aMHU, CPABHUBATH, BbI-
OMpaTh CHOCOOBI pElLICHUs 3aJa4u.

OcyumecTBIATh CAMOKOHTPOJIb BBIIOJHAECMBIX ACHCTBUI
U CAMOIIPOBEPKY Pe3yJibTaTa BEIUMCISHUN
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Pabouast nporpaMMa y4e0HOr0 Kypca «Ajareopa» 7-9 kiaace

HEJU U3YYEHUS YYEBHOI'O KYPCA

Anrebpa siBJISIETCSI OTHUM U3 OIIOPHBIX KyPCOB OCHOBHOM IIKOJIbI: OHA 00eCreYynBaeT
HN3YyUYCHHUC NPYTIUX NUCHUIIINH, KaK CCTCCTBCHHO- HAYYHOTI'O, TaAK U TYMaHUTApHOI'O
IUKJIOB, €€ OCBOEHHE HEOOXOAUMOJISI MPOJOIKEHUSI 0Opa30BaHUs U B MOBCEIHEBHOM
’)kn3HU. PazBuTre y oOydarommxcs Hay4YHBIX MNPEJACTABICHUU O MPOUCXOXKICHUUU
CYIIHOCTH aJIreOpandecKux aOCTpaKIHii, CIIoco0e OTpaKECHHUsI MaTEMaTHIECKONW HAayKOM
SIBJICHUU U TIPOILIECCOB B MPHUPOJIC U OOIIECTBE, POJIM MATEMATUYECKOTO MOJISIIMPOBAHUS B
Hay4YHOM ITO3HAaHUH U B TIPAKTUKE CITOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O
MHUPOBO33PCHUA U KAaYCCTB MbIIIJICHUSA, HCO6XOI[I/IMBIX JJIsT agarnTtanu B COBPECMCHHOM
nudpoBom odb1ectBe. Mzyduenue anreOpbl eCTECTBEHHBIM 00pa3oM oOecreuynBaeT
Pa3BUTHUC YMCHUSL Ha6J'IIOI[aTI>, CpaBHUBATb, HAXOAUTH 3aKOHOMCPHOCTH, Tpe6yeT
KPUTUYHOCTH MBIIIICHUSI, CIOCOOHOCTH apTyMEHTUPOBAaHHO OOOCHOBBIBATH CBOU
JIEUCTBUS U BBIBOABI, (POPMYIHUPOBATh yTBEpKaeHUs1. OCBOeHHE Kypca ainreopsl
obOecrneynBaeT pa3BUTHE JIOTHUECKOTO MBIIIJIEHUS] O0YyYarOIMIUXCsl: OHU UCTIOIB3YIOT
ACAYKTHUBHBIC U HHAYKTHUBHBIC pacC- CYXKICHU, O606H_[€HI/IG 1 KOHKpPCTU3aluro,
abcTparupoBanue u aHajgorur. OO0ydeHue anredpe nmpeanoiaracT 3Ha4YUuTEIIbHbBINA 00BbEM
CaMOCTOSITCIILHOM ACATCIIBbHOCTHU 06yqa101u1/1x051, IIO3TOMY CaMOCTOSATCIBbHOC PCHICHUC
3ajJlad €CTECTBEHHBIM 00pa3oM SIBJISIETCS peajin3alieil 1esiTeIbHOCTHOTO MPUHIIHIIA
oOyd4eHwusl.

B cTtpykType nporpaMmmbl yaeOHOTO Kypca «Ajredpa» OCHOBHOM IIIKOJIBI OCHOBHOE
MECTO 3aHUMAKOT COACPIKATCIIBHO-MCTOAUYICCKHUC JIMHUUN! «Hucmna u BBIYMCIICHUA .
«AnrebpandecKkrue BBIPKCHUS»;, « Y pPaBHEHUS U HEpaBeHCTBaY»; « DyHknn». Kaxxnas n3
9TUX COACPIKATCIIBHO-MCTOJNYCCKUX JIAHUU Pa3BUBACTCA HA MTPOTAKCHUUN TpéX JICT
U3YyUYEHHUS Kypca, ECTECTBEHHBIM 00pa30oM IepenjieTasiCh U B3aUMOJICHCTBYS C IPYTUMHU
ero JUHUSIMHU. B Xo1e u3yueHust Kypca o0y4JarommuMcst MPUXOIUTCS JIOTUYECKHA
paccykaaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK. B CBsI3U € 3 TUM
1eJIECOOOPa3HO BKIIOUYHUTH B IIPOTrPaMMy HEKOTOPBIE OCHOBBI JIOTUKH, TIPOHU3BIBAIOIIHNE
BCE OCHOBHBIE pa3/Jeibl MAaTEMAaTUUECKOT0 0Opa30BaHUs UCHOCOOCTBYIOIINE OBJIAICHUIO
00yYaroIMMICs OCHOB YHUBEPCAIILHOTO MAaTEMAaTHIECKOTO sI3bIKa. Takum oOpa3om,
MOXHO yTBEpPXKJaTh, UTO COAEPKATEJIBLHON M CTPYKTYpPHOH OCOOCHHOCTBHIO Kypca
«AJreOpa» SIBJISICTCSI €r0 UHTETPUPOBAHHBIN XapakKTep.

Conepxanue TUHUHN «YHucia u BBIYUCIECHUSD CITY>KUT OCHOBOU JJIs1 IaJIbHEWIIETO
U3yYEeHHUsI MATEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUaIOIIUXCS JIOTUYECKOTO
MBIILUICHUS, QOPMHUPOBAHUIO YMEHHUS MOJIH30BATHCS aJITOPUTMaMHU, a TaKKe
OPUOOPETEHUIO ITPAKTHUYECKUX HABBIKOB, HEOOXOIMMBIX JIJISI TTOBCEIHEBHOM KU3HU.
Pa3zBuTne noHsITUS O YUCJIE B OCHOBHOM IIIKOJIE€ CBSI3aHO C pallMOHAJIbHBIMU U
UppaALMOHAJILHBIMHU YUCIIaMH, (POPMUPOBAHUEM NPEACTABICHUN OAEUCTBUTEIIHBHOM
4quyciie. 3aBepIllIeHe OCBOCHUS YUCIIOBOM JIMHUUOTHECEHO K CTaplIeMy 3BEeHYy OOmIero
oOpazoBaHMUSI.

ConeprkaHue IByX alreOpanvdecKuX JIMHUH — «AJIreOpandecKrue BbIPAXKEHUS» U
«YpaBHEHHUS] U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYyUAIOIIIUXCSI
MaTeMaTU4YeCKOro amnrapaTa, HeOOX0JUMOTO JIsI pellIeHUs 3aJlad MaTeMaTHUKH,
CMEXXHBIX I[IPEAMETOB U IPAKTUKO-OPUECHTUPOBAHHBIX 3a4a4. B OCHOBHOMU HIKOJIE
y4eOHBIN MaTepHuall TPYHITUPYETCS BOKPYT pallMOHAIbHBIX BhIpaXKCHUM. Anredpa
JACMOHCTPHUPYCT 3HAYCHUC MATCMATHUKH KakK sA3bIKa JIJIA ITIOCTPOCHUS MATCMAaTHUYCCKUX
MOJIEJICH, OTTMCaHUs MTPOIECCOB | SIBICHUHN peaibHOTO MHupa. B 3aaun oOy4deHwust
anre6pe BXOOsAT TaK)I(CI[aJ'ILHeI‘/JII_Hee PA3BUTUC AJITOPUTMHUYCCKOT'O MBIIIJICHUSA,
HEO0OXO0JIMMOTO, B HaCTHOCTH, JIJIsI OCBOCHUSI Kypca HH(pOPMATUKH, U OBJIaJ€HHE
HaBBIKaMHU JIEIYKTUBHBIX paccyxjieHuil. [IpeoOpa3zoBanue CUMBOJIbBHBIX ()OPM BHOCHUT
CBOM crieu(PUICSCKHUIN BKJIaJ B pa3BUTHE BOOOPAKECHUSI, CTOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

23



Coneprxanre QyHKIIMOHAIbHO-Tpa@UyeCKOUN JIMHUU HAIIEJIEHO Ha NOJIy4YeHUE
ITKOJIbHUKAMHU 3HaHUI 0 (YyHKIUSX KaK BaKHEHIIIEe MaTeMaTHIYeCKON MOJICITH JJIsT
ONMMCaHUS U UCCIIEAOBAHUS Pa3HO-00pPa3HBIX NPOIIECCOB U SIBJICHUH B MPUPOJIE U
obmrectBe. M3yueHue 3Toro Marepuaina cCnocoOCTBYET PAa3BUTHIO Y OOYyYaIOIIIUXCS
YMEHUSI UCHOJIb30BaTh Pa3jIU4HbIE BhIpAa3UTEIbHbBIE CPEACTBA SI3bIKAa MATE- MATUKHA —
CJIOBECHBIC, CHMBOJIMYECKHE, rpapuieckre, BHOCUT BKJIaJ B QOpPMHUPOBAHUE
OpPEACTABJICHUM O POJIM MAaTEMAaTUKHU B pa3- BUTUHU UBUJIN3AllUU U KYJIBTYpPBHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyeOHOMY IJIaHY B 7—9 KJlaccax u3ydaeTcsi yYeOHBIU KypC «AJreopa,
KOTOPBIN BKJIIOYAET CIEAYIONINE OCHOBHBIE pa3aeiibl coaepkanusi: «Hucna n
BBIYUCIICHUS, K ANITeOpandecKue BBIPAXKCHUS, «Y DPABHCHUSI U HEPABCHCTBA»,
«DYyHKIIUN.

Y4eOHbIN IUIaH HAa uU3y4dYeHUe anredpel B 7—9 Kitaccax OTBOAUT3 y4eOHBIX 4acOB B
HEJICITIO B TEYCHUE KaXKJIOTO rojia OOydeHHs, BCETo 3a TpH roga ooydenust — 306
y4eOHBIX YacOB.

COHAEPKAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHUS)

7 xiacc
Yucna u eéviuucnenusn
PanmonanpHble 4ncia
JlpoOu OOBIKHOBEHHBIEC B ACCSATHUHBIC, TIEPEXO0] OT OAHON (opMBI3ZaucH ApoOe K
npyroii. [loHssTHe paliMOHAJILHOTO YHMCJIIa, 3alUCh, CPABHEHUE, YOPSI0UMBaHNE
panMoHaNbHBIX Yncen. ApudpmeTudecKkue JeUCTBUS C pallMOHATbHBIMHU YUCIIaAMHU.
Penrenue 3aga4d U3 peajbHONU NMPAKTUKU HA YAaCTH, HA APOOH.

CrenieHb C HaTYpaJbHBIM IMTOKa3aTeJIeM: ONpeieJieHue, IpeoOpa3oBaHNe BhIpaXKEHU N Ha
OCHOBE ONpPEACICHHUS, 3aTUCh OOJIBIINX YHced. [IponeHTsl, 3a1ch MPOIIEHTOB B BUE
npoOu U IpoOu B BHUJE NPOLIEHTOB. Tpu OCHOBHBIE 3aJlauM Ha OPOLICHTHI, PEIICHUE
3a/1a4 U3 peajbHON NPAKTHUKU.

IIpnMeHenne npu3HaKoOB JEJIMMOCTH, PA3JIOKEHUE HAa MHOYXKHUTEIN HATYPaJIbHBIX
qucel.

PeanbHble 3aBUCUMOCTH, B TOM 4YHUCJIEC OpsiMasi U oOpaTHasi IPOIOPLIUOHATILHOCTH.
Anzebpauueckue eviparcenus

IlepeMeHHbIE, YUCIIOBOE 3HAUECHHUE BBIPAYKEHUS C MEPEMEHHOM. Jlo-mycTuMBbIEC 3HaYEHUS
nepeMeHHbIX. [IpecraBnenre 3aBUCUMOCTUMEKAY BEIUUNHAMU B BHJIE (POPMYITBL.
Beraucnenus o ¢popmynam.[IpeoOpazoBanme OyKBEHHBIX BBIPAXKECHHM, TOXKIECCTBECHHO
paBHBIC BRIpAXKCHUS, IIpaBUJIa MpeoOpa30BaHUSI CYMM H IIPOU3BEIACHUI, TIpaBUIIa
PAacKpBITHS CKOOOK U IIPUBEICHUS ITOJOOHBIX CJIaraeéMblIX.

CBoiicTBa CTENEHU C HATypaJbHBIM IOKAa3aTEIEM.

OpHousteHbl 1 MHOTrOWwiIeHbl. CTeneHb MHOTOuWIeHa. Cl10)KeHUe, BBIYUTAaHUE, YMHOXKEHHUE
MHOTOYJICHOB. @OpPMYJIbl COKPAIIEHHOTO YMHOXEHHUSI: KBaJApaT CYMMBbI U KBagpaT
pa3HocTu. @opMyJia pa3HOCTHU KBaApaToB. Pa3iiokeHrne MHOIOYJICHOB HAa MHOYKHUTEJIH.
Ypasnenua

VYpaBHeHHE, KOPEHb YpaBHEHUsI, IIpaBUia MpeoOpa30BaHusl ypaBHEHU I, pABHOCUJIIBHOCTbD
YPaBHECHUU.

JInneitHOe ypaBHEHHUE C OJTHOM NMEPEMEHHOM, YUCIIO KOPHEN JTUHEHNHOIO YpaBHEHUS,
peleHue JJMHENHBIX ypaBHeHUI. CocTaBJI€HNE YPAaBHEHUN 10O YCIOBUIO 3aJa4H.
Penienne TeKCTOBBIX 3a7a4 C MMOMOIIBIO YPAaBHEHUM.

JluneitHOe ypaBHEHUE C ABYMsI IEPEMEHHBIMHU U ero rpaduk. CucreMa ABYyX JIMHEHHBIX
ypaBHEHUH C IByMsI IEpEMEHHBIMU. Penienne cucTemM ypaBHEHUH CITOCOOOM
noacTtaHoBKU. [IpuMepsl pellieHusi TEKCTOBBIX 3aJa4 C MOMOIbIO CUCTEM YPAaBHEHUMH.

Koopounamut u 2pagpuxu. @ynxyuu

Koopaunara Touku Ha npsiMoi. UucioBbele NpoOMeEXYTKH. PaccTo- sitHue Mex 1y AByMs
TOYKAMHU KOOPJAWUHATHOM MPAMOU.
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ITpssmoyronbpHas cucteMa KoopauHat, ocu Ox u Oy. AGciiucca nopanHaTa TOYKH Ha
KoopauHaTHOH mirockocTH. [Ipumepsl rpadgukoB,3aganubIx popmysiamu. UteHue
rpadgukoB peanbHbIX 3aBUcUMOcTel. [loustue pynkmuu. I'paduk pynknun. CBoiicTBa
pynkumii. Jlunetinas pyuknus, e€ rpaduk. I'paduk pynkauu y = |x|. ' padpuueckoe
pelieHrne JUHEWHBIX YpPAaBHEHUW M CHUCTEM JIMHEUHBIX YpPaBHEHUH.

8 Kiacc

Yucna u eviuucnenusn

KBaznparusliit kopeHb u3 ynucia. [lousaTue o6 uppanuoHaabHOM uuciae. JlecsiTuaHbie
OpuOIMKEeHUs UppallMoHaIbHBIX uncesl. CBoiicTBa apudMEeTHYECKUX KBaJIpaTHBIX
KOPHEH M UX IIPUMEHEHHE K MPEoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIUHCICHUSIM. /[eCTBUTEIbHbIE YHUCIIA.

CrenieHb ¢ LIEJIBIM ITOKa3aTeaeM U €€ cBoiicTBa. CTaHAgapTHas 3a- NUCh YHCIIA.

Anzedpauueckue @wviparxcenus

KBagpaTHbiil TpEXUIIEH; pPa3JI0KEHUE KBAAPAaTHOI'O TPEXUJIEHA HA MHOYKUTEIIU.

Anreb6panveckasi 1poos. OCHOBHOE CBOMCTBO ajreOpandeckoit npoou. CiioxxeHue,
BBIUMTAaHUE, YMHOXKEHHUE, CJICHUE ajireOpandeckux apooeil. ParmoHanbHble BBIpaXKCHUS
U uxX TpeobOpa3oBaHUE.

Ypasnenusn u nepasencmea

KBagpatHoe ypaBHeHUE, hopMyiia KOPHEHN KBaJIpaTHOTO ypaBHeHUs. Teopema Buera.
Pemnrenue ypaBHeHUH, CBOASIINXCS K JUHEUHBIM U KBaapaTHbIM. [IpocTeiimue npoodHO-
panuvoHalbHbIE YPAaBHEHUS.

I'paduueckast uHTEpIIpETAIIUsl YPABHEHUM C IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
ypaBHEHUU C ABYMsI HepeMEeHHbIMHU. [I[puMephbl peleHusi CUCTEM HEJIMHEWHBIX
YpaBHEHUI C IByMsI IEPEMEHHBIMU.

Pemenune TeKCTOBBIX 3aj1ad aJreOpandecKuM CIIOCOOOM.

YucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OQHOI IEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEHbIE HEpaBEHCTBA C OJHOU NepeMeHHOM. CUCTEMBbI
JINHEWUHBIX HEPABEHCTB C OJI- HOU IIEPEMEHHOM.

Dyukuyuu

IMonsaTue pynkuun. O61aCTh ONpEIEICHNUsI 1 MHOXKECTBO 3HAUCHUMN (PYHKITUH.
CriocoOnbI 3anaHust (hyHKITHM.

I'paduxk pysknuu. Urenue cBoiicTtB pyHKmuu no e€ rpaduky. [Ipumeps! rpadprukon
(pyHKIMH, OTpa)karolUX peajibHbIE HPOLIECCHI.

DyHKIMH, ONTUCHIBAIOIIHE MIPSIMYIO U OOpPAaTHYIO IIPONOPIIUOHAJIBHBIE  3aBUCUMOCTH, UX

rpapuku. Dysxknum y = x>, y = x>,y = x, y = |x|. I'paduueckoe pemnieHue
ypé;HeHI/Iﬁ U CHUCTEM ypaBHCHUIM.
9 knacc

Yucna u éviuucnenus
JleficTBUTENbHBIC YHCIA

PanmonansHbIe Yncia, UppPaAIIMOHAIILHBIC YUCIAa, KOHEUYHBIC U OECKOHEYHBIC
JecATUYHbIE ApoOU. MHOXECTBO ICHCTBUTEIBHBIX YHCE; JICHCTBUTEIbHBIEC UHCIIa KaK
OeCcKOHEYHBIE AeCITUYHbIC ApoOHu. B3aMHO O/THO3HAYHOE COOTBETCTBUE MEXKTY
MHO>KECTBOM JAE€UCTBUTEIIBHBIX YUCEI U KOOPJIUHATHON MPSIMOM.

CpaBHeHHE NEUCTBUTEIILHBIX YUCEI, apu(PMETHUIESCKUE NESHCTBUSIC NCHCTBUTEIILHBIMU
4HCJIaMU.
M3mepenus, mpuOIMKEHNs, OLEHKH

Pa3smepbl 00BEKTOB OKpYKAIOIIEro MUpPa, AJIUTEIbHOCTh MPOILIECCOB B OKPY>KaIOIIEM
MHpeE.

IMpubnux€HHOE 3HaY€HUE BEIUYUHBI, TOYHOCTH NpuOInxeHus1. OKpyriieHue Yucell.
IIpuknaka u oneHKa pe3yJibTaTOB BBIYUCIICHUN.

Ypasenenusn u nepasencmea
VYpaBHEHUSA ¢ OTHON IEPEMEHHON

JluneiinHoe ypaBHeHue. Perienne ypaBHEeHHUM, CBOASIIIIUXCS K TUHEHUHBIM.

25



KBagpatnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOJASIIIUXCS K KBAJIPATHBIM.
buksanparHoe ypaBHeHue. [IpruMepsl penieHust ypaBHEHUU TPETbEU U YETBEPTOU
CTENEHEHN pa3I0KEHUEM HAa MHOKUTEIH.

Pemenune npoOHO-palinoOHaJIbHBIX YpaBHEHUH. PelieHne TeKCTOBbIX 3a/1a4

arreOpandeCcKuM METOIOM.
Cucremsl ypaBHEHUI

VpaBHeHUE C IByMsI IE€PEMEHHBIMU U €r0 rpaduk. Pemenune cucrteM IByX JTUHEHUHBIX
YPaBHEHUI C ABYMsI IIepeMEHHbIMU. Pemmenne cucreM AByX ypaBHEHUM, OJHO U3
KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpOM creneHu. [ padudeckass MHTEpIIpEeTAITHSs
CHUCTEMBI YPABHEHUI C ABYMs II€PEMEHHBIMU.

Penrtenue TEKCTOBBIX 3a7ad aareOpandecKUM CIIOCOOOM.

Hepapenctpa

YHucioBBIE HEPABEHCTBA U UX CBOMCTBA.

Penienue qMHEWHBIX HEPABEHCTB C OAHOU MepeMeHHON. PelieHne cucrtemM JIMHEHHBIX
HEpaBEHCTB C OJHOU nepeMeHHOU. KBanpatHbie HepaBeHcTBa. | paduueckas
UHTEPIIpPETALISI HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMsI II€EPEMEHHBIMU.

Dynxyuu

KBanparuunas ¢pynkius, e€ rpaduk u ceoicra. [lapadona, KoopaHHATHI BEPIITUHBI
napaboJibl, OCb CHMMETPHUHN NapadoJIbl.

Ipaduxu pynkimii: y=kx, y=kx+b, y=k/x, y=x3, y=Vx, y=/X/ 1 HX CBOWCTBa.

YuciaoBble MOCJIEA0BATEIbHOCTH
Onpenenenne U cnocoObl 3aJaHUs YUCIOBBIX TOCIEI0BATENBHOCTEN

ITonsiTue yncIOBOM MOCIENOBATEIBHOCTHU. 3aJaHHE MTOCIEA0BATEIILHOCTH
pexyppeHTHOUM popmynoi u GopMyJIon n-rO YJIeHa.

Apudmernueckas U reoMeTpuyecKas Mporpeccuu

ApudmeTnueckasi 1 reomeTprudeckasi nporpeccuu. @opmMyIibl 7-ro 4jieHa
apuPMETHIECKON U TEOMETPUIECKON MPOTrPECCHii, CYMMBI MIEPBBIX 7 YJICHOB.

N300pakenre wWieHOB apu(PpMEeTUIECKON U TEOMETPHUISCKOU MPOTrPECCU TOUYKaMH Ha
KOOPJIMHATHOM TIOCKOCTHU. JIMHENWHBIN 1 3KCIIOHEHIIMAJIbHBIN pocT. CII0KHBIC
OPOLICHTHI.

IIJTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATBI OCBOEHUSI PABOYEM ITPOT'PAMMBI
KYPCA
(IO T'OJAM OBYYEHMUS)

OcBoeHue yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOI'O OOIIIero oopa3oBaHUs
JIOJDKHO OO0ecIieurnBaTh JOCTHIKEHUE CIEeAYIOUIUXIIPEAMETHBIX 00pa3oBaTEIbHBIX
pe3yabTaTOB:

7 knacc

Yucna u evluucnenusn

e BpINOJIHATH, coueTasi yCTHbIE U NUCbMEHHbIE TPUEMBI, apudMeTHIYECKUEe
JAEUCTBUSI C pallMOHAJIBHBIMH YHUCIJIAMH.

e HaxoauTh 3Ha4YCHUSI YUCIIOBBIX BBIPAKCHUN; IIPUMEHSITh PAa3HOOOpa3HBIE CIOCOOBI
U IpUEMBI BBIUHMCIICHUSI 3HAYCHUM TPOOHBIX BBIPAKEHUN, COJEPIKAIINX
OOBIKHOBEHHBIC U JIECATHYHBIC TPOOH.

e IlepexomuTh OT OTHOM (DOPMBI 3aITUCH YUCEJ K JIPYyTOM (MpeoOpa3oBbIBATH
JNECSITUYHYIO NpOoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIOB JCCATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JICCATHUHYIO JIPOOB).

e (CpaBHUBaATh U YNOPSJIOYUBATH pPAllMOHAIbHBIEC YHCIIA.

e OKpyrIsiTh YHUCIIA.

e BhINOIHATH NIPUKUAKY U OLIEHKY pe3yJibTaTa BEIYUCICHUM, OLIEHKY 3Ha4YE€HUM
YUCJIOBBIX BBIPAYKEHUIM.

e BEIMOJIHATH ASHCTBUS CO CTEIICHSIMHU C HATyPaITbHBIMU MOKA3aTECIISIMHU.
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I[TpuMeHsITh IPU3HAKH JICITUMOCTH, PA3JIOKEHHUE Ha MHOXXHUTEIIN HATYPaIbHBIX
qHCell.

PemraTe npakTUKO-OpUEHTHUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYMH,
MIPONOPIHOHATIBHOCTHIO BETUYUH, IIPOLICHTAMHU; UHTEPIIPETUPOBATH PE3YyIbTAThI
pelIeHus 3a71a4 ¢ yd€TOM OTpaHUYECHHUN, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

Anzeopauueckue eviparxcenus

Hcnionp30BaTh ajareOpandecKkyo TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
MpoILecCe OCBOCHUS y4eOHOro Marepuasnia.

HaxoauTe 3HaueHust OyKBEHHBIX BbIPA>KEHUM MPU 3aJaHHBIX 3HAUCHUSIX
IE€PEMEHHbIX.

BrinonHATE NpeoOpa30BaHUs LEJIOTO BBIPAKEHUS] B MHOTOYJICH IIPHUBEACHUEM
MOJIOOHBIX CJIAaraeMbIX, PACKPBITUEM CKOOOK.

BbINONHATE YMHOYXKEHHE OJHOYJIEHA HA MHOI'OWIEH U MHOIOYJI€HAaHA MHOTO4JIEH,
MPUMEHSATH (pOpMyIIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIISITh pa3jIoKEHHUE MHOIOYJIEHOB HA MHOYKUTEIIN C [IOMOIIbIO BBIHECEHUS
3a CKOOKH OOIIEeTro MHOKHUTEIISI, TPYNIHUPOBKHU CJIaraeMbIX, MPUMEHEHUsT (POopMYyT
COKpPALIEHHOI'O YMHOXCHUS.

I[TpumensaTs npeoOpa3zoBaHMsi MHOTOYJIEHOB JUISI pEIICHUs PA3JIUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX [IPEIMETOB, U3 peajlbHON MPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTEIICHEN C HATYPAJIbHBIMU TOKA3ATECIIIMU 1151
npeoOpa3oBaHUS BBIPAKCSHUM.

YPQGH(?HM}I u Hepaeencmea

Pemartes uHeHbIE ypaBHEHUs C OJJHOU IIEPEMEHHOU, IIPUMEHSS [IpaBUila IIepexoaa
OT MCXOJIHOI'O YPaBHEHUs K PAaBHOCWIbHOMY eMy. IIpoBepsiTh, ABiIsIeTCA 1A YUCIIO
KOPHEM ypaBHECHHUS.

ITpumensaTh rpaduueckue MEeTo 16l IPU PEHICHUH JIMHEHHBIX YPAaBHEHUH U UX
CHUCTEM.

ITonGupaTtk NpUMepsl Map YUCEI, SIBISIOIIUXCS PEIICHUEM JIMHEHHOIO YPaBHEHUS C
JByMsl IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHON TNIOCKOCTH TpadUK JUMHEHHOTO YPaBHEHUS C JABYMsI
IIEPEMEHHBIMU; NTOJIb3YyACh I'Pa)MKOM, NPHUBOAUTH IIPHUMEPHI PELICHUS] YPABHEHUSI.
Pemath cuctemMsl 1ByX JMHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM
quncie rpaUIecKH.

CocTaBisATh U peuiaTh JUHEMHOE YPAaBHEHUE UM CUCTEMY JIMHEWHBIX YPABHEHUM T10
YCJIOBHIO 3a/la4i, HHTEPIPETUPOBATh B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M
IOJIy4YEHHBIN pe3yJbTar.

Koopounamur u zpagpuku. @ynxyuu

N3o0paxaTh Ha KOOPAUHATHON NPSIMOU TOYKH, COOTBETCTBYIOIIHE 3alaHHBIM
KOOpAuHAaTaM, Jy4H, OTPE3KH, UHTEPBAJIbl; 3alIMChIBaTh UUCJIOBBIE MPOMEXKYTKH Ha
anreOpanvecKoM SI3bIKE.

OTMmeuaTs B KOOPAWHATHOMN MJIOCKOCTH TOYKHM 110 3aJlaHHBIM KOOpJAUHATaM; CTPOUTH
rpacduku TuHEHHBIX QyHKIMH. CTpouTh rpaduK PyHKIUU y = [X|.

OnuckIBaTh C HOMOIIBIO (DYHKIIMN U3BECTHBIE 3aBUCUMOCTHU MEX/Y BEJIUYUHAMU:
CKOPOCTb, BPEMSI, pACCTOSTHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTH;
MIPOU3BOJAUTEIBLHOCTh, BpeMsi, OOBEM padOTHI.

Haxoaute 3HaueHue GyHKIIMH 110 3HAUCHUIO €€ apryMeHTa.

I[Tonumats rpadudeckuii crrocod npeacTaBiaCHUs U aHAJIN3a HHPOpPMALINH;
WU3BJICKATh U UHTEPIIPETUPOBATH HHPOPMALIMIO U3 TPAYUKOB peaJIbHBIX ITPOIIECCOB
U 3aBHCUMOCTEM.

8 Kiacc
Yucia u ébl4ucienust

27



e lcnonp3oBaTh HaYaJIbHBIE NIPEACTABIECHUS O MHOYXKECTBE JEUCTBUTENBHBIX YUCE
JUIsl CPAaBHEHMUSI, OKPYTJIEHUSI U BBIYUCICHUI; N300pakaTh AEUCTBUTEIIbHBIC YHUCIA
TOYKAMH Ha KOOPAWUHATHOU IIPSIMOU.

e [IpuMeHsITh NOHATHE apU(PMETHIYECKOr0 KBaJApaTHOIO KOPHSI; Ha- XOJIUTh
KBaJIpaTHbIE KOPHU, UCMOJIB3YS IIPU HEOOXOJUMOCTH KAJIBKYJISITOP; BBIOJIHSITh
npeoOpa3oBaHUs BRIPAXKCHUM, COZEPKAIIINX KBaApPaTHBICE KOPHU, UCHOJIL3YS
CBOMCTBa KOpPHEM.

e lcrnonb30BaTh 3alUCH OONBIINX U MaJbIX YUCEJ C IOMOIIBIO JIECATUYHBIX JIpOOei
u creneHei yucia 10.

Anzeopauueckue eviparxcenus

e [IpuMeHSTH MOHSITHE CTEIIEHH C IEJIBIM MOKa3aTeJeM, BBINOJIHATH IpeoOpa3oBaHUs
BBIPAaKEHUH, COJIEpIKAIUX CTENEHU C LIEJIBIM IOKa3aTEJIEM.

e BhINOJIHATH TOX/IECTBEHHBIE MTPEOOpa30BaHUs pallMOHAJILHBIX BBIPAXKEHUI Ha
OCHOBE MpaBUJI ASHUCTBHUI HaJl MHOTOYJIEHAMH U aJlreOpandeCcKUMHU JAPOOsIMHU.

e PackiaapiBaTh KBaApaTHbBINM TPEXYIEH HA MHOYKHUTEIIH.

e [IpumMeHsTh MpeoOpa30oBaHUs BBIPAXKEHUMN IJIs1 pelIeHUs pa3IudHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEXHBIX NPEAMETOB, U3 PEaJIbHOU MIPAKTUKH.

Ypasénenusn u nepasencmea

e Pemare nuHElHBIE, KBaAPAaTHBIC YPABHEHHUS U pAallMOHAJIBHbBIE YPABHEHUS,
CBOJAIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHHUU C IBYMsI IIEPEMEHHBIMHU.

e IIpoBoauTe mpoCTEUIINE UCCIICAOBAHUs YPABHEHUIN U CUCTEM YPAaBHEHUU, B TOM
4HCcJie C HPUMEHEHHEM I'papUUeCcKUX IMpeCTaBICHUN (yCTaHABIMBATh, UMEET JIHU
ypaBHEHUE UJIU CUCTEMaypaBHEHUMN pELIeHUs, €CIU UMEET, TO CKOJBKO, U TIP.).

e [Ilepexonuts OT cjoBeCcHOM (OPMYIMPOBKH 3aJ1a4M K €€ anreOpandecKor MOJIEIH C
MOMOIIBIO COCTABJIEHUSI YPABHEHUS UJIM CUCTEMbI YPAaBHECHUI, UHTEPIIPETUPOBATH B
COOTBETCTBUHM C KOHTEKCTOM 3aJa4M IOJIy4YE€HHbIN pe3yJIbTaT.

e [IpumMenHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JIs CDABHEHUSI, OLICHKHU; pelIaTh
JIMHEHBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX CUCTEMBI; J1aBaTh IpauueCcKyro
WUTFOCTPALMIO MHOYKECTBA PEILICHUI HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB.

Dynukyuu

e KBaagparnunas pynknus, e€ rpaduk u ceoiictBa. [Tapaboia, koopauHaATHI
BEPIINHBI TapadOJIbl, OCh CHMMETPHUH TTapaOOIIbl.

e TI'paduku pyuxumii: y=kx, y=kx+b, y=k/x, y=x3, y=Vx, y=/x/ U UX CBOICTBa.

9 knacc

Yucna u éviuucnenus

e (CpaBHHUBATH U yHOPSAOYMBATh PALIMOHAJIBHBIE U UPPALlMOHAJIBHBIC YHCA.

e BrmonaHATs apudMeTUdecKue JeWCTBUS C palluOHAJIbLHBIMU YHCJIaMHU, coUueTast
YCTHBIE U INCbMEHHBIE TPUEMBI, BBIITOJIHATH BBIYHUCICHUSI C UPPALlMOHAIIBHBIMA
qrcJaMU.

e HaxoauTek 3HaYEHHS CTEIICHEN C LIEJBIMH ITOKA3aTEIsIMU U KOPHEUN; BBIUHUCIIATH
3HAYECHUS YUCIOBBIX BBIPAKEHUM.

e OKpyrasTh ACHUCTBUTENBHBIC YHCJIIA, BBIMIOJHATh IIPUKUAKY pe3yJibTaTa
BBbIYNUCJIIEHUM, OLIEHKY YHCJIOBBIX BBIPAXXCHUU.

Ypasénenus u nepasencmea

e Pemars TUHEHHBIE U KBaJIpaTHbIE YPABHEHUS, YPABHEHUS, CBOJSIIIIUECS K HUM,
npocTeumnmne IpoOHO-palMOHaIbHbBIE YPAaBHEHUSI.

e Pemarhs cucTemMsl AByX JUHEWHBIX YPABHEHUN C IBYMsI HIEPEMEHHBIMU U CUCTEMBI
JABYX YPABHEHUM, B KOTOPBIX OJTHO YPABHEHHUCHE SIBJISIETCS] JTUHEUHBIM.

e Penrares TEKCTOBBIC 3aJ1aUM aJIreOpandE€CKUM CIIOCOOOM C MMOMOIIBIO COCTABIJICHUS
YPaBHEHUSI UM CUCTEMBI JIByX YPAaBHEHUH C JIByMsI IEPEMEHHBIMHU.
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ITpoBOANTH MPOCTEUIINE UCCIIEIOBAHUSI YPABHEHUW U CUCTEM YPABHEHH, B TOM
4UCcJie C HPUMEHEHHEM rpaudecKux rnpejicTaBjieHuil (ycTaHaBIUBaTh, UMEET JIU
YpPaBHEHUE UJIM CUCTEMAaypaBHEHUM pELIEHUsI, €CJIIU UMEET, TO CKOJBKO, U IIP.).
Pemate nuHeliHble HEpABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA; U300paXkaTh peIICHUE
HEPaBEHCTB Ha YHCJIOBOU MPSIMOM, 3aUCHIBATh PELICHUE C TTOMOIIbIO0 CUMBOJIOB.
Penrates cucTeMbl IMHEHHBIX HCPABCHCTB, CUCTCMbI HCPABCHCTB, BKJIFOYAIOIIIHUC
KBaJI[paTHOE HEPABECHCTBO; U300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YHUCIIOBOU
MPsSIMOIA, 3aIIMCHIBATh PEILICHUE C MOMOIIBIO CHUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3aJa4.

Dynukyuu

Pacno3naBaTh yHKIIMY U3YYSHHBIX BHIOB. [loKa3pIBaTh CXeMaTHYESCKHA
pacrioyio)keHrue Ha KOOPAUHATHOW TJIOCKOCTH TpaduKkoB pyHKIUN BUAa: y = kx, )
= kx + b, y =k/x, y=ax>*+bx+c, y=x3, y=\/x, y=/X/ 1 ©X CBOMCTBA.

CtpouTh U M300pa)kaTh CXeMaTHYECKU I'padUKH KBaJIPAaTUIHBIX (PYyHKIIUN,
OITHMCHIBATh CBOWCTBA KBaAPATHUYIHBIX (DYHKIHH 1O uXrpadukam.

Pacnio3naBaTh KBagpaTUIHYIO QYHKOHIO IO (GOpMYJIe, TPUBOAUTH NPUMEPHI
KBaJApaTUIHBIX (PYHKIIUH U3 peabHOM KU3HH, PU3UKH, TEOMETPHUH.

Apm]memutwcxaﬂ u ceomempuueckan npozpeccuu

Pacno3naBaTh apu(pMeTHYECKYIO U TEOMETPUUYECKYIO IPOTrPECCUU ITPU Pa3HBIX
criocofbax 3aIaHusl.

BhBITTOTHATE BEIYMCIICHUS C UCIIOJIB30BAaHUEM (POPMYJT 72-TO UJIeHa apu(PMETHUECKON
U F€OMETPUUECKOU IPOIrPECCUM, CYMMBI IIEPBBIX 71 YIICHOB.

MN300pakaTh 4JI€eHbI NOCIE€A0BATEIBHOCTH TOYKAMU HA KOOPAUHATHOM IJIOCKOCTH.
Pemate 3aga4yn, CBA3aHHBIE C YHCIOBBIMHU MOCIEA0BATEIBHOCTSIMHA, B TOM YHCJIE
3a7a4i U3 peajabHOM KU3HM (C UCIIOJIb30BAaHUEM KaJbKYJISITOPA, U(PPOBBIX
TEXHOJIOTUM).
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TEMATUYECKOE IIJIAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OJJAM OBYYEHMUS)
7  kaacc (102 vy)

Ha3Banmue
pa3nea (TemMbl)
(4HCJIO YaCoB)

OcHoBHOe cojieprkaHue

OcHOBHbBIE BH/bI JIeSITEILHOCTH oﬁyqammnxm

Bobipaxenus.
Toxnecrsa.
YpaBHeHus. (22 4)

ITonsiTEe panMOHAIBLHOIO YHCIA.
Apudmernueckne ACUCTBUS C
panMoOHAILHBIMA 4HCJIaMU.
CpaBHeHue, yHopsiIouuBaHUE
panMOHAIBHBIX YHCEN.

CreneHp ¢ HaTypaJbHBIM I[IOKa-
3aTeseM.

Pemenue ocHOBHBIX 3azad Ha
IpoOu, IPONEHTHI U3 peaibHOM
MPaKTHUKH.

IIpusnaku peammMocTH, pasiio-
)KeHHsT Ha MHOKHUTEIU HaTy-
panbHBIX YUCEIL.

Peanbnbie 3aBucumoctu. Ilps-
Mass U oOpaTHasi HPOIIOPIIHUO-
HaJIbHOCTHU.

bykBennsie BbipaxkeHust. llepe-
MeHHbIe. JlomycTuMble 3Hade-
HUS TIepeMeHHbIX. DOopMyIbI.
IIpeoOpazoBaHnne OyKBEHHBIX
BBIPKEHHUH, pAaCKPBITHE CKOOOK
U IPUBEJCHUE MOJOOHBIX ciara-
€MBIX.

VpaBHeHue, npaBuia npeobpa-
30BaHUsl ypaBHEHWs, pPaBHO-
CHJIBHOCTBH ypaBHCHUIA.

JIuneitHOe ypaBHEHHE C OJHOM
NEPEMEHHON, pEelIeHue JINHEN-
HBIX ypaBHeHUHU. PenieHue 3anau
C MOMOIIBIO YPaBHEHUM.

CucremMaTH3upoBaTh M 000ramarbh 3HAHHA 00 OOBIKHO-
BEHHBIX M JICCSITHUHBIX JPOOSIX.

CpaBHMBAaTHL M YNOPSAJA0YMBATH APOOHM, IPeoOpPa3OBBIBAS
IpU HEOOXOAUMOCTH NIECATUYHBIE APOOH B OOBIKHOBEH-
HbIe, OOBIKHOBEHHEIE B JSCSITHYHEBIEC, B YACTHOCTH B Oec-
KOHEYHYIO JECSTUYHYIO IPOOb.

IlpumenaTs pa3sHooOpa3Hble CHOCOOBI M NPUEMBI BbI-
YHCJIeHHs 3HAYEHUI APOOHBIX BBIPAKEHHUH, COEpKa- IIUX
OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOU: 3aMEHATh NpHU
HEOOXOINMOCTH JECATHYHYIO IpOOb OOBIKHOBEHHOU U
OOBIKHOBEHHYIO IECSITUYHOM, NMPUBOIUTEH BBIPAXKECHUE K
¢opme, Hanbonee ynoOHOM I BBIYMCICHHUM, NpPeoo-
pa30BBIBAaThH JAPOOHBIC BRIPAYKCHHSI HA yMHOXXECHUE H JIe-
JICHHUE NIECSITUYHBIX APOoOeH K IeHCTBUSAM C IEJIBIMU YHC-
JIaMH.

IToHMMATB CMBICH 3aIIUCH OOJIBIINX YHCEJI C ITOMOIIBIO
JNECSTUYHBIX ApoOei u creneHeil dyucia 10, mpuUMeHATH
HUX B PEAIbHBIX CHUTYaIlHsIX.

OBJageTs areOpandecKoll TEPMUHOJIOTHUEH U CHMBOJIH-
KOH, IPUMEHAThL €€ B IIPOLIECCE OCBOEHHUsI yueOHOro Ma-
Tepuana.

HaxoauTh 3HaueHUsI OyKBEHHBIX BBIPAXXESHHUU OpHU 3a-
JAaHHBIX 3HAYEHUSIX OYKB; BBIMOJHSTH BBIUUCIECHUS IO
dopmyitam.

BbINOJHATE 1peoOpa3oBaHUs LEJIOrO BBIPAKEHUS B
MHOTOYJICH IPHUBEJICHUEM I1OJOOHBIX CllaraeMbIX, pac-
KpBITHEM CKOOOK.

Pemiary nuHEHHOE ypaBHEHUE C OJHOM IIEPEMEHHOH,
NpHMEeHss NPaBUJIA [IEpeXo1a OT UCXOJAHOIO YPABHEHUS K
paBHOCWIBHOMY eMy Ooiiee mpoctoro Buaa. IIpoBepsiTs,
SIBIACTCS JIU KOHKPETHOE YUCJIO KOPHEM YpaBHCHUS.
Ilop6upars NpuMepbl Iap YUCEN, SBISIIOLIUXCS pELIe-
HHEM JIMHEMHOIr0 YPaBHEHMUS C JBYMsI IEPEMEHHBIMHU.

Oyukunu (114)

Koopaunara Touku Ha OpsiMoOu.
YucnoBble mHpomexyTku. Pac-
CTOSIHUE MEXy ABYMs TOUKaMH
KOOPAMHATHON OPsIMOMU.

TIpsimoyroibHasi cucTeMa KOOp-
JIMHAT Ha IUIOCKOCTH. [Ipumepsl
rpaduKoOB, 3aJaHHBIX (popmyna-
mu. Utenwe rpadukoB peanb-
HBIX 3aBHUCUMOCTEH.

Ilonsatue ysKIIH. I'padux
¢yukuun. CaoiicTBa  QyHKLHIA.
Jluneiinast ¢ynkuusi.  IToctpoe-

HHe Tpaduka JMHEHHOW (QyHK-
unn. I'padpux QyHKIHU y = [X]

HN300paxkaTh Ha KOOPAUHATHOH HOpPsAMOIl TOYKHU, COOT-
BETCTBYIOIIUE 3aJJaHHBIM KOOpAWHATAM, JIy4YH, OTpPE3-
KW, WHTEpBaJbl; 3alMCBhIBAaTh HX Ha aiare0pamvdeckom
SI3BIKE.

OTMeYaTh B KOOPAWHATHOH TJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpJMHATaM; CTPOUTHh I'padMKH HECIOXHBIX 3a-
BUCHMOCTEH, 3alaHHbIX (JOPMYJIaMH, B TOM HHCJIE C I10-
MOMIBIO0 MU(POBBIX JIaGOpaTOpUi.

IIpumensite, H3y4aTh NPEeHMYIIECTBA, WHTEPNPETHPO-
BaTh rpaduyeckuii crnoco® NpeacTaBICHUS W aHaIu3a
pa3Hoo0Opa3Hoil KU3HEHHOW WH(OPMALIHH.

OcBauBaTh INOHSITHE (PYHKIUN, OBJIAIEeBAaTh (PYHKIINO-
HAJIBHON TEPMHHOJIOTHEH.

Pacno3HaBarh nuHeliHyro QyHKIuio y = kx + b, onu-
ChIBATh €€ CBOMCTBA B 3aBUCHMOCTH OT 3HAUYCHHIT KOd(]-
¢umuenTos k u b.

Crpouth rpadpuku nuHelHONH QyHKIUHA, Q(YHKIAU
Y = Ixl

Hcnoan3oBaTh nM(ppPoBBIe pecypebl Ui MOCTPOCHUS
rpadpukoB (QYHKUIHMH ¢ HU3y4EHHUs] HMX CBOWCTB.
IIpuBOoaAUTE MpUMEPHI IUHEHHBIX 3aBUCUMOCTEN B pe-
QJIBHBIX IIpOIleccax U SBJICHUSX
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CreneHns ¢
HATYpPAJIBHBIM
noka3zarejiem (114)

CBoiicTBa CTENEHH C HaTypailb-
HBIM I1OKa3aTeJIeM.

Hcnoib30BaTh CBOMCTBA CTENEHEll ¢ HATYPaJbHbIM
noKa3arTeJieM.

IlpumensaTs pa3sHoOOpa3sHble CHOCOOBI U NPHEMBI BbI-
YHCJIeHUs 3HaYeHHuii IPOOHBIX BhIPAKEeHMIl, coaepKa- IIUX
OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOU: 3aMEHATh NpHU
HEOOXOINMOCTH JIECATHYHYIO IpOOb OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JECSTHYHOM, NMPUBOIAUTH BBIPAKEHHUE K
¢opme, Hanbonee ynoOHOI I BBIYMCICHHUM, NpPeoo-
pa30BBIBAaThH JAPOOHBIC BBIPAYKCHHSI HA YMHOXXECHUE H Jie-
JICHUE IECATUYHBIX IPOOei K NeHCTBUSIM C IEJIBIMH YHUC-
JIaMH.

IToHUMATBL CMBICII 3alIMCU OOJIBIINX YHCEJ C IMOMOIIBIO
JIECSTUYHBIX ApoOei u creneHell dyucia 10, mpUMeHATH
HUX B PEAIbHBIX CHUTYaIlHsIX.

OBJageTs areOpandeckoil TEPMUHOJIOTHUEH U CHMBOJIH-
KO, IPUMEHATH ¢€ B IIPOIIecCe OCBOCHUS yueOHOro Ma-
Tepuaa.

Mmuorousienn! (174)

Muorounensl. Ciio’)keHUE, BBIYU-
TaHUE, YMHOXXEHHE MHOrouje-
HOB.

BBINOJHATHL YMHOXXCHHME OJHOYJICHA HAa MHOTOWICH M
MHOTOYJICHa HAa MHOTOYJICH, IPUMEHATH (GOPMYJIbl KBa-
Jipata CyMMBbI U KBajpaTa PasHOCTH

BBINOJIHATE YMHOXXEHHE OJHOUWICHA HAa MHOTOYICH U
MHOI'O4JIEeHa Ha MHOTOYJIEH, NIPUMEHATh (POpPMyJIbI KBa-
JpaTa CyMMBI U KBajpaTa Pa3HOCTH.

OcymecTBasITh Pa3I0KeHUE MHOTOWIECHOB HA MHOXHTE-
I OyTEM BBIHECEHHS 3a CKOOKM OOIIEero MHOXHUTEJS,
MpUMEHEHHsT (OPMYJBl Pa3sHOCTH KBAAPaTOB, (HopMylr
COKPAIEHHOT0 YMHOXCHUSI.

IIpumensaTe npeoOpa3oBaHUEe MHOTOWICHOB JUISl peIlle-
HUSI Pa3JIMYHBIX 3aJa4 U3 MaTEMaTHKH, CMEXHBIX IpeJi-
METOB, U3 PEaJIbHON MPAKTUKMU.

3HAKOMUTBCS ¢ MCTOPHEil pa3BUTH MaTEeMaTHKU

DopmyJbl
COKpAIlleHHOI 0
YMHOxKeHus1(194)

Dopmyibl COKpaIIEHHOI O
yMHOXeHus. Pasznoxxenne MHO-
TO4JICHOB HAa MHOKUTEJIU.

BBINOJIHATL YMHOKCHUE OJHOYJICHA HAa MHOTOYJIEH U
MHOTrO4JICHAa Ha MHOTOYICH, MPUMEHATh (POPMYIIbI KBa-
apaTa CyMMBbl U KBaJpaTa Pa3HOCTH.

OcymecTBasITh Pa3I0KeHHE MHOTOWIECHOB HA MHOXHTE-
M IyTEM BBIHECEHHSI 3a CKOOKH OOIIEero MHOXHTEI,
MpUMEHEHHsT (OPMYJBl Pa3sHOCTH KBAApaToB, (Hopmylr
COKpAIIEHHOIO YMHOKEHHUSI.

IIpumensiTe peoOpa3oBaHUEe MHOTOWICHOB JUISl peIlle-
HUS Pa3jIMYHBIX 3a7a4 U3 MaTeMaTHKH, CMEXHBIX Mpei-
METOB, U3 PEaJIbHON MPAKTUKMU.

3HAKOMUTBLCH C HCTOPI/Ieﬁ Pa3sBUTHUA MAaTCMaTUKH

CucTreMbl JHHEHHBIX
ypaBHeHuii (164)

Cucrema IByX JIMHEHHBIX ypaB-
HEHMIl ¢ IByMsl I€pEMEHHBIMHU.
Pemienne cucrem ypaBHEHUN
c110coOOM ITOJICTAHOBKH M CIIOCO-
OOM CIIOXKEHUS

Pemiary nuHEHHOE ypaBHEHUE C OJHOM IIEPEMEHHOH,
NPHUMeHsIsl IPaBIWJIA TIEPEX0/1a OT UCXOJHOTO YPaBHEHUS K
paBHOCUIBHOMY €My Ooiiee mpoctoro Buaa. IlposepsiTs,
SIBJISIETCS JI1 KOHKPETHOE YHMCIJIO KOPHEM YpaBHEHUS.
IlondupaTs NpuUMepHI NIAp YUCEII, SIBJSTIOIIUXCS PelIe-
HHEM JIMHEHMHOIr 0 YpPaBHEHMUS C JBYMsI IEPEMEHHBIMHU.
CTpoOUTH B KOOPAUHATHOM INIOCKOCTH I'paUK JIMHEHHO-
TO ypaBHEHHS C ABYMs IEPEMEHHBIMH; IOJB3YsICh I'pa-
(puKOM, NPUMBOAUTEL NMPUMePHI PEIICHUs YPABHEHHUS.
HaxoauTh pemieHue CUCTEMBI JIBYX JIMHEHWHBIX ypaBHE-
HUH C IBYMSI IEPEMEHHBIMH.

CocTaB/isITh M peliaTh ypaBHEHHE WM CUCTEMY ypaBHE-
HUH 10 YCJIIOBHIO 3aJa4dH, HHTEPIPETUPOBATH B COOTBET-
CTBHHM C KOHTEKCTOM 3aJa4d IOJIyUYECHHBIH pe3yJsibTaT

IToBTOpenue (64)

TToBTOpEHHE OCHOBHBIX IOHSTHIH
U METOJO0B Kypca 7 Kiracca, 06006-
LIIEHUE 3HAHUM

Bpi0uparb, NPUMEHATH OLEHHBATH CHOCOOBI CPABHCHUS
Yyyces, BBIUYHUCICHUM, NpPeoO0pa3oBaHUM BBIPAXKEHUM, pe-
LLIEHUS] YPAaBHEHUH.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOIHSAEMbIX ACHCTBUI 1
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUH, mpeodOpazo-
BaHUM, NOCTPOECHUH.

Pemates 3a1aum U3 peajbHOW XU3HU, NPUMEHATH MaTe-
MaTH4YeCcKHe 3HAHMS Ul pELICHUs 3alad U3 APYTHX
MPEIMETOB.

Pemiate TekcTOBBIE 3ajgavm,
CIOCO0bI peuIeHus 3aaavun

CpaBHHMBATh, BBLIOUPATH
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8 knace (102 v)

PanuonajbHble
apoou (23u4)

PanmnonanbHass ApoOb. Jony-
CTUMbIEC 3HAYECHHS IMEPEMEHHBIX,
BXO/IIMX B alrebpandeckue
BbIpakeHUsI. OCHOBHOE CBOMCTBO
anrebpamyeckoit apodbu. Cokpa-
mieHue apoOeii.

CroxeHue, BEBIYUTaHHUE, YMHO-
JKEHHE U JeJIEHUE palliOHaIbHBIX
npob6eii. IlpeoOpa3oBanue
BBIPQXKEHUM, COEpKALLIUX
palMoHAJIBLHBIE 1POoOU

3anuceIBaTh anre6pa1/1quKI/Ie BbIpa>KCHU. Haxoautsb

00JIacTh ONpPENEJICHHUSI PAIHOHAIBHOTO BBIPAYKCHHUSI.
BBINOJIHSTH YMCIIOBBIC MOJACTAHOBKM U BBIYMCIATH 3Ha-
YeHrne ApoOHu, B TOM YHCIE C MMOMOIIBIO KaJIbKYyJSITOPA.
DopMyIHPOBATH OCHOBHOE CBOHCTBO alreOpanmdecKoi
IpoOU U NPHMMEHSITh €ro JJisi IpeoOpa3oBaHus IpoOeii.
BbpINOJIHSATL JAeHCTBHSI C ainreOpanvyecKuMu APOOsSMH.
IIpumensTs ipeoOpa3oBaHusT BHIPAXKECHUIT I PEIICHHUS
3amad. BeIpaxkath nepemMeHHble 13 (dopmys (puzmye-
CKHMX, TEOMETPHUUYECKHX, OMHUCHIBAIOIINX OBITOBBIC CHUTYya-
1107029

KBaapaTHble KOpHHI
(194)

KBanpatHeiii kopeHb U3 4uca.
TTousitme 06 MppanoHAIHEHOM
qucie. JlecaTnaable NpuoIKe-
HUSI UPPALMOHAIBHBIX UHCEII.
JetictBurensubie yncna. Cpas-
HEHHE NeHCTBUTEIBHBIX YHUCEII.
ApudmMeTudeckruii KBaapaTHbBIN
KOPEHbB.

Vpasuenue Buaa x> = a. CpolicTsa

apupMeTHYECKUX KBa-IPATHBIX
kopHeil. IIpeoOpazoBa-Hue
YHCIIOBBIX BBIPAXKEHHUH, CO-
JAeprKalluX KBagpaTHBIE KOPHU

DopMyIHPOBATH ONpeeJeHHe KBaJPAaTHOTO KOPHS U3
gucia, apupMETHIESCKOTO KBAJAPATHOTO KOPHSI.
IIpuMeHsIThL Ooneparuio U3BJISUYEHNs] KBaJIPAaTHOTO KOPHS
W3 4YHClIa, MUCHOJB3Ysl TPH HEOOXOIWMOCTH KAJIBKYJIS-
TOp.

OneHuBaTh KBaJpaTHbIE KOPHH LEJIBIMUA YHUCIAMHU U Je-
CSITHYHBIMU JIpOOSIMH.

CpaBHHBATh U YNOPSIA0OYMBATH PALMOHAIBHBIE M HpPpa-
LIMOHAIBHBIE YHCHA, 3alIMCAHHBIE C IOMOIIBIO KBaJpaT-
HBIX KOpHEH.

HccaenoBarh ypaBHEHHE X°> = d, HAXOJUTh TOYHBIC W
npubam>xEHHBIE KOpHU npu a > 0.

HccienoBars CBOMHCTBA KBaJpaTHBIX KOPHEH, IIPOBOIS
YHCIIOBBIE DKCIIEPUMEHTHI C UCIIOJIH30BAHUEM KaJIbKYJIsI-
TOopa (KOMObIOTEPA).

Jloka3pIBaTh CBOiicTBAa apu(METHYECKUX KBaJPATHBIX
KOpHEW; NPUMEHSITh UX Ul NPeoOpa3soBaHUs BbIpaxKe-
HUMH.

BbInoJIHATE Npeodpa3soBaHUsl BbIPAXCHHUH, colepika-
LIUX KBaJpaTHbIE KOPHHU. BbIpaxkaTh IEpEeMEHHBIC W3
reoMeTpudeckux u Gu3ndecKkux (Hopmyil.

BbIYHCJIATH 3HAYEHUS] BBIPAKCHUN, COJCP)KAIUX KBa-
JpaTHbIC KOPHH, HCIIOJB3Ys IPU HEOOXOIMMOCTH Kallb-
KYJISITOP.

HWcnoab30BaTh B XOJC PCUICHHUS 3a7ad dJIEMCHTAapHBIC
MPEJICTABIICHUS, CBA3aHHBIC C IIPUOJIMKEHHBIMHY 3Ha4YE-
HUSIMH BEJIMYHH.

3HAKOMUTBLCH C HCTOPI/Ieﬁ Pa3sBUTHUA MAaTCMAaTUKH

KBaapaTtHbie
ypaBHenus (214)

KBagparnoe ypaBHenue. Hemour-
HO€ KBaJpaTHOE YypaBHCHHUE.
dopmyna KOpHEH KBaJIpaTHOI'O
ypaBHeHus. Teopema Buera.
Pemenue ypaBHenuil, cBOASAIINX-
cs K KkBaaparHsIM. IIpocreiinme
ApOOHO-paIlMOHANIbHBIE ypaBHE-
HUS.

Perrenne TeKCTOBBIX 3aj1a4 C I1O-
MOIIBIO KBaJAPAaTHBIX ypPaBHEHUN

Pacno3HaBaTh KBaJpaTHBIC ypaBHECHUSI.
3anuceiBaTh (POPMYJIy KOPHEH KBAaJPATHOI'O ypaBHE- HUS;

pelmiaTh KBaJpaTHble YPABHEHUsI — TIOJHBIE U He-
TIOJTHBIE.

IIpoBoauThe mpocTeiiline Hccef0BaHUsSI  KBaJApaTHBIX
ypaBHEHUM.

Pemiats ypaBHeHHUsl, CBOISIIIHNECS K KBaJPaTHBIM, C I1O-
MOIIBIO NpeoO0pa30BaHUN U 3aMEHOM MEPEMEHHOM.
Haluroaares M aHAJU3MPOBATH CBS3b MEXKIY KOPHSIMH U
K03 pULHeHTaMH KBaJIpPaTHOI'O yPaBHEHHSI.

dopmyaupoBaTh TeopeMy Buera, a Ttakxke oOpaTHYIO
TeopeMy, MPUMEHSITh 3STH TEOPEMBI JJIsI  PElIeHUs
3amad.

PemaTth TekcTOBBIE 33a4M aNreOpandecKUM CIIOCOOOM:
[IEPEXOUTh OT CJIOBECHOI (OPMYJIIMPOBKH YCIJIOBHUS 3a-
Jadyu K ajaredpamyveckor monaean nyTéM COCTaBJICHUS
YpaBHEHHs; pellaTh COCTABJIEHHOE YpPaBHEHHE; HHTEp-
MPETUPOBATH PE3YJIHTAT.
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3HAKOMUTBCS € UCTOPUEH pa3BUTHS anreOphl

Hepasencrna (204)

YHuciioBble HEPABEHCTBA U UX
CBOICTBA.

HepaBencTBo ¢ o1HO# nepemeH-
HOU. JIuHelHbIe HEpaBEHCTBA C
OJHOW MNEPEMEHHON U UX pelle-
Hue. CucteMbl JIMHEHHBIX Hepa-
BEHCTB C OJIHOW NEepeMEHHOU u
HUX pElICHUE.

M3o0pakeHUEe pelICHUS JINHEH-
HOI'O HEpaBEHCTBAa U UX CUCTEM
Ha 4MCJIOBOH IpsAMOIl

®opmMyIMpOBaTh CBOMCTBA YUCIOBBIX HEPABEHCTB, M-
JIIOCTPUPOBATH HMX HA KOOPAMHATHOW NPSIMOH, JAOKa3bI-
BaTh aJIreOpanyecKkH.

IIpuMeHATHL CBOMCTBA HEPABEHCTB B XO/I€ PEIICHUA 3a4a4.
PemiaTe JMHENHBIE HEPABEHCTBA C OJHOMN NEPEMEHHOM,
n300pakaTh pelICHHE HEPaBEHCTBA Ha YHCIIOBOH IIpsi-
MOM.

PemaTh cuCTEeMBI JIMHEHHBIX HEPaBEHCTB, H300pa)aTh
peleHne CUCTEMbl HEPABEHCTB HA YHUCJIOBOM HpPSIMOM

CreneHb ¢ HeJIbIM
noka3areJiem (114)

CTeneHb C LEIbIM ITOKa3aTCIICM.
CranpgapTHast 3alMch 4Yucia.
Pa3sMepbl 0OBEKTOB OKpY’Karo-
mero Mupa (OT 3JEMCHTapHBIX
qacTUL] 0 KOCMHYECKHX OOBEK-
TOB), AJIUTEJIBHOCTH IIPOIIECCOB B
OKpY KarolleM MUpeE.

CBOMCTBA CTEIICHU C IECIBIM IMO-
KazareJjieM

DopMyIMpPOBaTh OIpee/IeHue CTCIICHHU C LIEIbIM IT0OKa-
3aTEJIEM.

[IpeacraBiasiTh 3aNMCh OOJIBIINX U MAJIBIX YHCEJ B CTaH-
maptHoMm Buze. CpaBHHBATDH UYHCIIA U BEJIUYHUHBI, 3allH-
CaHHBIC C MCIOJb30BaHUEeM cteneHu 10.
Hcnonan3oBaTh 3amHCh YHCEN B CTAaHIAPTHOM BHJE IS
BBIPa)KCHHST pa3MEpPOB 0OBEKTOB, JUINTEIBHOCTH IIPOIIEC-
COB B OKPY>KaIOILEM MHUpE.

®opMyJIHPOBATh, 3aIIMCHIBATL B CHMBOJIMYecKOil (op-
Me U MWJIIOCTPUPOBATH NPUMePaMM CBOMCTBA CTEIIEHU
C LEJIBIM OKa3aTeJIeM.

IIpuMeHATH cBOMCTBa CTEleHU s npeoOpa3oBaHUs
BBIPKCHHU M, COZIEpIKAIINX CTEIIEHH C LIEJIBIM TOKa3aTe-
seM. BBINOTHATH JeiicTBUA C YHCIaMU, 3alIHCAaHHBIMU B
cTaHmapTHOM BHJAC (YMHOXXEHHE, JCJICHHE, BO3BEICHHE
B CTEHEHB)

IToBTopenue (8u)

TToBTOpEeHNE OCHOBHBIX NOHITHIHN
METOZIOB KypcoOB 7 U 8 KJIacCOB,
000011IeHre 3HAaHUI

BpiOupaTh, NpUMEHSITh, OLEHHBATL CHOCOOBLI CPaBHEHMUs
Yyrces, BBIUYHUCICHUM, NpPeoO0pa3oBaHUM BBIPAKEHUM, pe-
LICHUSl YPaBHCHUN.

OcyuecTBJIsITh CAMOKOHTPOJIb BBINOTHIEMBIX ASHCTBUH 1
CaMOMPOBEPKY PpE3ynbTaTa BBIYMCIEHUN, nOpeodpaso-
BaHUM, NOCTPOCHUH.

Pemate 3agaum u3 peanbHOii KWU3HH, NPHMEHSITh MaTe-
MaTHYECKME 3HaAHUs JUIsl pelleHHs] 3afad U3 JIpYyTrux
MpEeIMETOB.

Pemath TekcTOBBIC 3a1a4H, CPABHUBATh, BLIOHPATH
€crnoco0bl pelIeHUs] 331a4u

9 kaacce (102y)

KBaaparuunas
pynknus (224)

Keanpartnunas ¢dyskmms, &
rpaduk u coiictBa. Ilapaboia,
KOOpAHWHATHI BEPIIUHBI Tapado-
JBI, OCb CHMMETPHUH I1apabOoIIbL.
CrenenHble (PyHKIIMU C HATY-
pajIbHBIMU ITOKa3aTeJsIMU 2 U 3,
uX rpaduKu U CBOICTBA.
I'papukn Pysxumii: y = kx,
y=ke +b y=7, y=ax
X

y=axy= x,y=1x]

Pacno3sHaBaTh BUbl H3ydacMbIX (QYHKUHH; HJIIOCTPHU-
poBaTh cXeMaTH4YeCKH, OOBSICHATH pPACIOJIOKCHHE Ha
KOOPAWHATHOM IIOCKOCTH rpadukoB (yHKUHH BHIA:

y =hx, y=hkx+ b, y:ﬁ, Y& oax?, y = ax?,
Yy = X, ¥y =[X] B 3aBUCHUMOCTH OT 3Ha4eHUU K0d(du-

OUCHTOB, ONUCHIBATH HUX CBOMMCTBA.

Pacno3HaBaTh KBaJpaTHYHYIO (QYHKIHIO IIO0 (GopMyIIe.
IIpuBoaANTH, MpHMePHI KBaJPAaTHYHBIX 3aBUCHMOCTEH U3
peaJbHOH KU3HHU, PU3UKH, T€OMETPUH.

BeIsIBASATH 1 0000111aTh 0COOEHHOCTH TpaduKka KBagpa-
TMYHON QyHKUMH ¥y = ax’> + bx + c.

CTpouTh M H300pakaTh cXeMaTH4eCKHM rpaduku KBajapa-
TUYHBIX QYHKINH, 3a1aHHBIX GOPMyJIaMu BUIA Y = ax2,y
=ax®>+ q,y = alx + p)?,y = ax’> + bx + c.
AHAIM3UPOBATL M TPUMEHSITH CBOMCTBA H3YYCHHBIX
byHKUMI 111 UX TOCTPOCHHS, B TOM YHCIIC C ITOMOLIBIO
IHU(PPOBBIX PECYpPCOB

YpaBHeHusi u
HEpPaBeHCTBA ¢ OHOIi
nepemenHoii (154)

YucnoBble HEpaBEeHCTBA U HX
CBOICTBA.

JIuneiinble HEpaBEHCTBA C OJHOM
NEepPEeMEHHON U UX pelICHUE.
CucrteMbl JTUHEUHBIX HEPABEHCTB
C OJIHOM IIEPEMEHHON U UX pelie-
HHC.

KBajpaTHbie HepaBeHCTBa U UX
pelieHue.

I'padudeckast maTEpIIpeTanUs
HEpaBEHCTB U CUCTEM Hepa-
BEHCTB C JABYMSI I€PEMEHHBIMU

YurtaTh, 3alIUCLIBATh, IOHUMATh, HHTEPIPETHPOBATH
HEPaBEHCTBA; UCII0JIb30BaTh CUMBOIUKY U TCPMUHOJIOTUIO.
BpInoHATE IpeoOpa3oBaHUsI HEPABEHCTB, HCMOJIB30BATH
JUIst IpeoOpa3oBaHus CBOHCTBA YMCIOBBIX HEPABEHCTB.
Pacno3snaBaTh nUHEHHBIC U KBaJlpaTHbIE HEPABEHCTBA.
Pemiares 1MHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEHHBIX
HEPAaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIUX KBa-
JIpaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh MOy~
YCHHBIC PELICHUS.

HN300paxkaTh pellcHUE HEpaBEHCTBA U CUCTEMBlI Hepa-
BE€HCTB Ha YMCJIOBOH MHPsSIMOMH, 3allMChbIBATh PEIIEHUE C
IIOMOIIBIO CUMBOJIOB.

PemaTh KBaJgpaTHbIE HEPABEHCTBA, UCIIOJb3Ysl rpadude-
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CKHE IIpEACTaBIICHUS.
OcBauBaTh W NPHMEHSITH HEPABCHCTBA IIPH pPEIICHUU
pa3IMYHBIX 3aJ1a4, B TOM YHCJIE MPAKTUKO-OPHUEHTUPO-
BaHHBIX

YpaBHeHusi u
HepPaBeHCTBA ¢ AByMs
nepemeHHbIMu (174)

JIuneliHOe ypaBHEHUE C JABYMs
IIEpEeMEHHBIMU U ero rpadux.
CucreMa AByX JIMHEHHBIX ypaB-
HEHHH ¢ IBYMs IEPEeMEHHBIMH U
e¢ pemenue. Pemrenue cucrem
JIBYyX ypaBHEHHUI, OJHO U3 KOTO-
pBIX TUHEHHOE, a IPyroe — BTO-
poli creneHu.

I'paduueckass wmHTEpHpeTanys
CUCTEMBI ypPaBHEHHUl C JByMs
HEepPEMEHHBIMHU.

Penrenrie TEKCTOBBIX 3a/1a4 ajre-
OpandeckuM criocodbom

OcBauBaTh U NMPUMEHSITh NPUEMBI PEIICHHUS] CUCTEMBI
JBYX JMHEWHBIX YpaBHEHUH C JByMsl NEPEMEHHBIMU U
CUCTEMBI JBYX YpPaBHCHUM, B KOTOPBIX OJHO YpaBHCHUE
HE SIBJIACTCS JIUHEUHBIM.

Hcnoap3oBaTh  (QyHKIHOHAIBHO-TpadUUEeCKUE  IIpel-
CTaBJICHUSA JIJIs1 pellleHUs1 U UCCaeJ0BaHNUsl ypaBHEHUN 1
CHUCTEM.

AHaJM3UPOBaTh TEKCTHI 3a/1a4, pelIaTh UX anredpande-
CKHUM CIIOCOOOM: MepexXoAMTh OT CIOBECHOH (opmyn-
POBKH YCJIOBHS 3aJIa4UH K aJIreOpandecKoil MOJesH Iry-
TEM COCTAaBJICHUSI CUCTEMbI yPaBHECHUI; peliaTb COCTaB-
JICHHYIO CUCTEMY YPaBHCHUN; HHTEPIPETHPOBATH pe-
3yJIbTAT.

3HAKOMUTBLCH C MCTOPHEH pa3zBUTHUS MaTEMaTUKU

Apupmernyeckas u
reoMeTrpuyecKasi
nporpeccun (164)

IlonsAaTHe 4yKCIIOBON moOcCJIEn0BaA-
TEJIbHOCTH.

3amaHue  IOCJIEIOBAaTEILHOCTH
peKyppeHTHOH  ¢dopmysol u
hopmyitoit n-ro uieHa.
Apudmernyueckass M TEOMETPHU-
geckass nporpeccur. Dopmynsl
n-ro 4ieHa apuMeTUYECCKOU U
reoOMeTpHUYECKOM porpeccui,
CYMMBI IIEPBEIX 71 UJICHOB.
WN3o06pakenne 4iIeHOB apudme-
TUYECKOHW M TIE€OMETPHUUYECKOU
MpOTpeccuii TOYKaMH Ha KOOp-
JMHATHOM IUIOCKOCTH.
JIunelHbIA M 3KCHOHEHLMAJIb-
HBIH POCT.

CrnoxxHble IIPOLECHTBI

OcBauBaTh M TPHMEHSTH UHICKCHbIC OOO3HAYCHUS,
CTPOMTHL pedeBble BbICKA3bIBAHUSI C MCIIOJIb30BAHUEM
TEPMUHOJIOTUM, CBSI3aHHOM C IOHSITHUEM I0OCJIECHOBATE/Ib-
HOCTH.

AHaanm3upoBaTh GOPMYINy 7-TO WIEHA I10CIIEe/I0BATEIb-
HOCTH WJIU PEKYPPEHTHYIO (OPMYIIy U BBIYUCIASTH YICHBI
IIOCJIEIOBATEIBHOCTEH, 3aJaHHBIX STUMH (OPMYJIaMHU.
YcraHaBaMBaTh 3aKOHOMEPHOCTh B TIOCTPOEHHM MOCIE-
JI0OBAaTEJIbHOCTHU, €CJIM BBINMCAHBI MEPBbIE HECKOJIBKO €&
4JICHOB.

Pacno3HaBaTh apu@METHUYECKYI0O U TI€OMETPUYECKYIO
MPOTPECCUN MPHU PA3HBIX CIIOCO0AX 3aJaHMs.

PemaThb 3a1a4y ¢ HCIOJB30BaHHEM (OPMYII n-TO YiICHA
apu(MeTHIEeCKOH U reOMeTPHUUECKON MPOTrpeccuii, cym-
MBI TIEPBBIX 7 YICHOB.

HM3o00paskaTh 4JIEHBI MOCJIEAOBATEILHOCTH TOYKAaMHU Ha
KOOPJIMHATHOM IMJIOCKOCTH.

PaccmaTpuBaTh NpuMephl NPOLECCOB W SIBJEHUI U3 pe-
JIbHOM >KU3HU, MIUTIOCTPUPYIOIINE U3MEHEHHE B apud-
METHYECKOH IIPOTrpEecCHH, B I'€OMETPHUUIECKOIl Iporpec-
CHM; M300pa)kaThb COOTBETCTBYIOIIME 3aBHCUMOCTH I'pa-
¢puuecku.

PemaTh 3aga4M, CBS3aHHBIC C YUCJIOBBIMHU IIOCIIEIOBa-
TEJIBHOCTSIMHU, B TOM YHCJIC 33Ja4Yd W3 peajbHOW KHU3HU
C HCIIOJIb30BAHHEM MU(PPOBBIX TEXHOJOTHU (DIIEKTPOH-
HBIX Ta0JUIL, TpaUIECKOTro KaIbKyIsaTopa U T.II.).
PemaTh 3a7aun Ha CIIOKHBIE INPOIEHTHI, B TOM YHCIE
3aMa4d U3 peajJbHOW HpPaKTHKU (C HCIOJIB30BAHHEM
KaJIBKYJISITOPA).

3HAKOMHUTBCS ¢ MCTOPHEIl pa3BUTH MaTEeMaTHKU

DJ1eMeHTBbI
KOMOMHATOPHKH H
TeOpHHU BeposiTHOCTEll
(134)

BepositHocTh u 4acToTa
coObITHS.POJIB MaJIOBEPOSITHBIX
M [PaAKTHYECKH JOCTOBEPHBIX
coOBITHH B OpUpoAe U B

0011IEeCTBE. Momnera u
urpajbHasi KOCTbh B TEOpHUH
BEPOSITHOCTEM.

OcBauBaTh HNOHATHS: CIIyYaillHbIH ONBIT U Cllydail- HOE
coObITHE, MaJIOBEPOSTHOE U NMPAKTUUIECKHU J10- CTOBEPHOE
coObITHE.

HN3yuyaTs 3HAYNMOCTHP MAJIOBEPOSITHBIX COOBITHH B
npupoje u obIiecTBe Ha BAXKHBIX IIpUMepax (aBa-puH,
HECUYacCTHBIE ciydau, 3aImuTa epcoHaIbHOU
nH(OpPMaINH, ITIepeaada TaHHBIX).

M3y4aTh posb KJIACCHUECKHX BEPOSITHOCTHBIX MO-
neneit (MoHeTa, HWIrpajbHasi KOCTb) B TEOPUH BEpPO-
SITHOCTEH.

Ha6uawoaaTe 1 M3y4aTh 4YacTOTYy COOBITHH B IPO- CTBIX
SKCHEpPUMEHTaX, B TOM YHCJIC C MOMOINBIO IH(PPOBBIX

pecypcoB

HTorosoe
nosTopenne (194)

YucJia ¥ BoIYMCIeHNs (3aI11Ch,
CpaBHEHUE, NE€HUCTBUS C JE€HCTBU-
TEJILHBIMM YHMCIIAMU, YU CIIOBas
npsiMast; IIPOLEHTHI, OTHOILIIC-
HUsI, IPOIIOPLIMH; OKPYTJICHUE,
OpUOJIMKEeHHUE, OLICHKA; pelie-
HHE TEKCTOBBIX 3a71a4 apudme-
THYECKHUM CIIOCOOOM)

OnepupoBaTh MOHSITHAMH: MHOXXECTBO, ITOIMHOXECTBO,
oIepaluy HajJ MHOXXECTBaMH; MCNOJIb30BaTh rpadude-
CKO€ TMPEACTaBIICHHE MHOXECTB I OIMCAHUS peayb-
HBIX MIPOIIECCOB M SIBJICHUM, IPU PEIICHUH 3a1ad U3 JpYy-
rux yuyeOHBIX MPEeIMETOB.

AKTYyaJIu3MpOBATh TEPMHMHOJIOTHI0O H OCHOBHBIE Jeii-
CTBHf, CBSI3aHHBIe C YHCJIAMHM: HaTypajJbHOE YHCIIO,
MIPOCTOE M COCTAaBHOE YHCIA, JCIMMOCTh HaTypPaJIbHBIX
Yyucesl, NMPU3HAKU [EJIUMOCTH, IIEJI0€  YHCIO0, MOIYJIb
4qrciia, OOBIKHOBEHHAsI M JIeCSITUYHAsT IpoOw, craHmapr-
HBIH BUJ 9HCIIa, apuMETHISCKUH KBaAPATHBIA KOPEHbB.
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PABOYAA MPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPHA», 7-9 KITACCBI

HEJA U3YYEHUSA YYEBHOT'O KYPCA

«MaremaTuKy y>Xe€ 3aT€M YUYUThb HaJd0, YTO OHA YM B IOPSIAOKIPUBOIUT», — IIHCAI
BEJIMKHI pycCKUM ydeHblii Muxann BacunbeBuu JlIomoHOCOB. M1 B P TOM COCTOMT OJiHaA
U3 JIBYX 1IeJIell OOy4YEeHUSI TEOMETPUH KaK COCTAaBHOM YaCTH MareéMaTHUKH B MIKOJIE. DTOU
eJd COOTBETCTBYET JOKasaTeJibHAs JIMHUS HpernogaBaHuss reomerpuu. Crenys
MpeaCTaBICHHON paboueii mporpaMmme, HaYMHAsI C CEAbMOTrOKJIacca Ha ypOKax reOMeTpUH
oOyyJaromuiicsi y4uTCs MNPOBOJAUTH OKa3aTEJIbHBIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE
YMO3aK/IIOYEHUs, JOKAa3bIBaTh UCTUHHBIE YTBEPXKIACHHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, IIPOBOJUTH PACCYXKAECHUSI «OT IPOTHUBHOIO», OTIWYaTh CBOWCTBA OT
NpU3HAKOB, (GOpMyJIUpPOBaTHL OOpaTHBIE  YTBEpPXKJICHUS. YUYEHHK, OBJAJACBIIUN
HCKYCCTBOM paccyJaTb, OyJeT NPUMEHSTh €ro U B OKpy»karolued >ku3Hu. Kak nucan
reomerp u neparor Hrops @enopoBuu lllapbeiruH, «JiroabMH, IMOHUMAKOIIHMMH, YTO
TaKO€ OOKa3aTeJIbCTBO, TPYAHO M Ja)K€ HEBO3MOYKHO MAaHHUIIyJIMpoBaTh». M B 3TOM
COCTOUT BAKHOE BOCIIMTATEIIBHOE 3HAYCHUE HU3YYECHUS I'€OMETPHUH, MNPUCYLIEEC HMEHHO
OTEYECTBEHHON MaTeMaTH4YeCKOW Iukoje. Bmecte ¢ TemM aBTOpbl MNPOTrpaMMbI
OPEAOCTEPEraroT YUUTEsI OT U3JIUILIHETO (popmMann3Ma, OCOOEHHO B OTHOIIICHUM Hayall
U OCHOBaHUU reomeTpumn. DpanHiry3ckuii maremMatuk JKan /lbe1oHHE MO 3TOMY MOBOLY
BbICKa3ajics Tak: «YTo kacaeTcst JEJIMKAaTHOW IPOOJIEMBI BBEJICHUSI «aKCHOM)», TO MHE
Ka)KeTcsl, YTO Ha INEPBBIX IIOpax HY>XHO BOOOIIEe u30eratb NpPOU3HOCHTH CaMO 3TO
cioBO. C ApyTroi >K€CTOPOHBI, HE CIEAYET YIIyCKaTh HU OJHOM BO3MO>XHOCTHU JaBaThb
OpUMEPHbI JIOTMYECKUX 3aKJIIOUEHHUM, KOTOphIE KyJa B OoiblIed Mepe, 4eM uies
AKCHOM, SIBJISIFOTCS MCTUHHBIMU U €OIUHCTBEHHBIMH
JBUTATEIISIMHA MaTEMaTUYE€CKOTI'O MBIIIIJICHUS .

Bropoii 1ienpro u3ydeHusi FeOMETPUH SIBJIISAETCS UCHOJIb30BAHUEEE KaK UHCTPYMEHTA
IPU PEUHICHUH KaK MAaTEMAaTHYECKHUX, TaK U NPAKTHYECKHUX 3a/1a4, BCTPECUAIOLIUXCSA B
peanbHO >XMU3HH. OKOHYMUBIIUK KypC TI'€OMETPHUHM IIKOJIBHUK [JOJKEH OBITh B
COCTOSIHUM ONpPEIEIUTh I'€OMETPUUECKYIO (PpUTypy, OIHCATh CJIOBAaMHM JAHHBIM YepTEXK
WJIA PUCYHOK, HaliTH IJIOMIAJlb 3€MEJIbHOI'O y4acTKa, pacCUYUuTaTh HEOOXOJAUMYIO JUITUHY
ONTOBOJIOKOHHOTO KaleJisi uiau TpeOyeMbIe pa3Mepbl rapaka Jjsi aBTOMOOUIIsI. DToOMy
COOTBETCTBYET BTOpPAasi, BBIYMCIIUTEIbHASA JIMHUSI B U3YUYCHHUU I'€OMETPHUH B IIKOJIC.
JdaHHasa mnpakTU4deckas JIMHUS SBJSICTCA HE MEHee BaXKHOM, uYeM nepsas. Emé
IImaTton npennuceiBan, 4TtoObl «rpaxaaHe IIpekpacHoro ropoja HU B KOEM cCilydae He
OCTaBJISLIIM TE€OMETPHUIO, BEIb HEMAJIOBAXXKHO Jake IOOOYHOEe €€ NpUMEHEHHE — B
BOCHHOM J€JI€ 1a, BIPOYEM, U BO BCEX HayKax — JIJIsI JIy4lIEro UX YCBOCHHUSA. MBI Be€Ib
3HaeM, Kakasi OeCKOHEYHas pa3HHIa CYIIECTBYET MEXJIy 4YeJIOBEKOM IPUYACTHBIM K
reOMETPUNU U HEONpUYACTHBIM». [JIs1 3TOro yuuTeIr0 peKOMEHAYeTCsl NMoA0upaThk 3aJadu
OpPAaKTUYECKOIO0 XapakTepa i paccMaTpUBaeMbIX TEM, YYUThb JE€TE€H CTpPOUTH
MAaTEMAaTHYECKUE MO- JE€JIM PEaJIbHBIX KM3HEHHBIX CUTYyallWi, IPOBOOUTH BBIYUCIICHUSA U
OLIEHMBATh aJIEKBATHOCTH IIOJYYEHHOTO pe3yJibrara. KpaliHe Ba)KHO NOAYEPKUBATH CBA3HU
reoOMeTpUurd C JPYIMMH [OpeaMETaMH, MOTHUBHUPOBATh HCIIOJIb30BaTh ONPEICICHUSA
reoMeTpuYeckux ¢GUryp M HOOHATUNH, AEMOHCTPHUPOBATH IPUMEHEHHE II0JyUYEHHBIX
yYMEeHHUH B (PU3HKE M TEXHUKE. DTH CBs3M HaubOoJiee sIpKO BUIAHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue COOTHOILIEHUs» , «MeToa koopauHat»u «Teopema ITudaropar
MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY Iu1aHy B 7—9 kiaccax n3ydaercs yueOHbIN Kypc «I eomeTpusi»,
KOTOPBIN BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3aeibl conaepkanus: «I'eomerpunueckue
(uryps! u ux coictBa», «M3mMepeHne TeOMETPUUECKUX BEJIMYHH», a TAKXKE
«JlexkapTOBBI KOOPAMHATHI HA IUIOCKOCTHY, «BEKTOPBI», «JIBUIKEHUS TNIOCKOCTH» U
«IIpeoOpazoBanHusi MOJOOHUS.

YueOHBbIN MJ1aH NpelycMaTpUBaeT U3yUEHHE Fr€eOMEeTPUH Ha 0a30BOM YPOBHE, UCXO[IsI U3
68 yueOHBIX 4YacOB B y4eOHOM IOy, BCEro 3a Tpu roja ooyuenuss —204 gacos.
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COJEP/KAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHMUS)
7 knacc

HauansHble monsiTHA reoMeTpruu. Todka, rpsimasi, OTpe30K, J1yd. YToJ. Buasel yrios.
BeprtukanbHble U cMeKHBIE yIIIbl. buccektpuca yriaa. JlJomaHasi, MHOrOyroJbHUK.
[TapannenpHOCTh U NEPHEHAUKYIIIPHOCTD HNPSAMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA OceBOM cuMmMmeTpud. [Ipumepst
CUMMETPHUHU B OKPY>KAIOIIEM MHUPE.

OCHOBHBIE MTOCTPOCHUS C TOMOIIBIO UPKYJISI U JTUHEUKU. TpeyroabHUK. BbicoTa,

MeauaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEpeHHBII 1 PABHOCTOPOHHUN TPEyTrodbHUKH. HepaBeHCTBO TpEyrojbHHUKA.

CpoiicTBa U IPU3HAKH PaBHOOEAPEHHOTO TpeyrojibHUKA. [Ipu- 3HaKH paBeHCTBA
TPEYTrOJIbHUKOB.

CBolicTBa M NPU3HAKHU MapaJuIeIbHbIX NPsAMBIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
BHeinHue yribl TpeyrojbHUKA.

ITpsimoyroabpHBIA TPEYTOJAbHUK. CBOUCTBO MEAUaHbl NPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K runoTenyse. IIpusnakupaBeHCTBaA IPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsIMOYyTroabHBIN TPEYTOJIBHUK C yIijioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTIOJIbHUKA, HEPABEHCTBO O JIJIMHE
JJOMaHOM, TeopemMa 0 OOJIbIIEM yTJI€ U OOJIBIIIEH CTOPOHE TPEYTOJIBHHKA.
IleprienAuKYyIsIp 1 HAKJIOHHAS.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria u cepeIMHHbIA MEPHEHIAUKYIISP K
OTpE3KYy KaK r€eOMETPUYECKHE MECTA TOYEK.

OKpy>XHOCTB U KPYT, XOpJa U IUaMeTp, UX CBOMCTBa. B3anMHOepacnojgoKeHue
OKpY>XHOCTHU U nnpsiMol. KacaTtenbHast U cekyiiasi KOKpy>XHOCTH. OKpY>KHOCTb,
BIIMCAHHAas B yroJj. BnimcanHas u onucaHHasi OKPY>XHOCTH TPEYTOJIbHUKA.

8 knacc

YereipéxyroabHuku. [lapamnenorpaMmm, ero npu3Haky U cBoMcTBa. HacTHbIe ciiydyau
napaieorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaJpaT), UX MPHU3HAKU U CBOMCTBA.
Tpanenusi, paBHOOOKast Tpanenus, €€ cBoicTBa U npu3sHaku. [IpssmoyroabsHast
Tpaneuusi.

Meton yaBoenuss meauanbl. LlenTtpanbHast cummetrpus. Teopema daneca u Teopema

O IIPOMOPLUOHAIBHBIX OTPE3KaX.

CpenHue JUHUN TPEYTOJIbHUKA U Tpaneuuu. L{eHTp macc TpeyrojbHHKA.

I[MonoOue TpeyronbHUKOB, KO3hdurreHT nmoaodus. Ilpuznaku moaoodust
TpeyrojabHUKOB. [IpumMeHenne nogo0us pu pelIeHUU NPaKTUYECKUX 3a71a4.

CaoiicTBa miomazaeii reomerpudeckux Guryp. @opmyIisl Ui mitomagu
TpeyrojbHHUKA, MapajjiesorpaMmma, pomoa u tTpanenuu. OTHOIICHHE TLUIoIIaiei
OOIO0O0HBIX QUTYD.

Brruucienue miomaaei TpeyrojibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4yaTol Oymare.

Teopema IMudaropa. Ilpumenenue reopemsnl [ludaropa npu pereHuun
NPaKTUYECKUX 3aJ1a4.

CuHycC, KOCHHYC, TAHI'€HC OCTPOI'O yrIJia IPsMOYTOJILHOTO TpEeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECCTBO. TpuronoMmerpuueckue GyHKIUH yriioB B 30°, 45° u
60°.

Brincannabie U EeHTpaJIbHBIE YTJIbI, YTOJI MEX/LY KacaTCIbHOU UXOPAOU. Y TIIbI
MEX/Iy XOpJaMU U CEKyIIUMHU. BriMicaHHBIE U OMTUCAHHBIC YEThIPEXYTOJIbHUKH.
BzaumHoe pacmiosioxxeHue nByx okpykHoctel. Kacanmne okpykHocteii. O6mme
KacaTeJIbHbIE K IBYMOKPYKHOCTSIM.

9 ki1acc

Cunyc, kocuHyc, TaHreHc yrijoB oT 0 1o 180°. OcHOBHOE TPUIOHOMETPUUECKOE

TOXAeCTBO. DOPMYJIbI IIPUBEICHUS.
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Penienune TpeyrojibHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CUHYCOB. Periienue
OPaKTUYECKHUX 3a7a4 C UCIIOJIb30BAHUEM TE€OPEMBIKOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeob6pazoBanue mogobus. [logobre cOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o mpou3BEACHUH OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEIAECHUU OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaJApaTe KacaTeJIbHOU.

BekTop, n1ivHa (MOAYJib) BEKTOPA, COHAIIPABIEHHBIE BEKTOPHI, IIPOTHUBOMNOIOXKHO
HaITpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallun
HaJ BeKTopaMmu. PaznokeHrne BeKTopa Mo JIBYyM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunate! BekTopa. CKansipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE JIsI
HaXOXJAEHUs JUINH U yIJIOB.

JlekapTOBbl KOOPAMHATHI HA INIOCKOCTHU. Y PaBHEHUS IIPSAMOUN U OKPYKHOCTH B
KOOpJAUHAaTax, IepeCceYeHUE OKPYKHOCTEN U NpAMBIX. MeToa KOOpAUHAT U €ro
MIpUMEHEHUE.

IIpaBuibHBIE MHOIOYTOJIBHUKHU. J[InHaA OKpy>kHOCTHU. ' pagycHasu paguaHHas Mepa
yria, BBIYMCJICHUE NJIUH AyT OKpy>kHOocTeu. [Inomanes kpyra, cekropa, CerMeHTa.

JIBM>KEeHUsI TLIOCKOCTHU U BHYTPEHHHE CUMMETpUH Uryp (d1eMeHTapHbIe
npeacrasieHus). [lapannensHbiii iepeHoc. [ToBopoT.

IIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI PABOYEI ITPOT'PAMMBI

KYPCA (IO 'OAAM OBYYEHUSA)

OcBoenue yueOHoro kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO 00IIIero oopa3oBaHUs
JIOJPKHO 00ECTIeurnBaTh JOCTHKECHHUE CISAYIONIUX MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTAaTOB:

7 knacce

e Pacno3HaBaTh U3y4YEHHBbIE TeoMeTpuuecKkue (GUrypbl, ONPeaeHsITh UX B3aUMHOE
pacnolioxkeHue, n300paxaTh reOMETpUUECKUE (PUTYPHI; BBITIOHSITh YEPTEKH MO
yCJIOBHIO 3a1auu. MI3MepsaTe TUHENHBIE U YyIIIOBBIE BEIWYMHBI. PemaTth 3a1aumn Ha
BBIUMCJICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

e Jlenath rpyOyIO OIIEHKY JUHEHUHBIX U YIJIOBBIX BEIIMYUH MTPEIAMETOB B peaiIbHOM
’KU3HH, pa3MepOB MPUPOJHBIX 00BEKTOB. Paznuyars pa3zMepbl 3THX OOBEKTOB I10
HOPSJIKY BEIUYMHBI.

e CTpoUTh YEPTEkKU K F’€OMETPUUECKUM 3a/Ja4aM.

e [lonp3oBaTbcs NprU3HAKaMU paBEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh NPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJbHUKOB IPU PEIICHUH 3a/1a4.

e [IpoBoauTh TOruYecKUe paccyXKACHUSI C UCTIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

e [lonp3oBaThcs MpU3HAKAMHU PAaBEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MeJIMaHbl, IPOBEAEHHON K TMITIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEILICHUU
T€OMETPUUYECKHUX 3aJ1a4.

e OrmpenensaTs MapajuieIbHOCTh NPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT C
HUMHU ceKkylasi. OnpenensaTh MapajieIbHOCTbIPSMBIX C TIOMOIIBIO PABEHCTBA
pacCcTOsIHUM OT TOYEK OJTHOM ONPSAMOU /10 TOUEK APYrOM MPSIMOM.

e Pemmarh 3aga4u Ha KJeT4YaTOU Oymare.

e [IpoBOAUTH BBIYHCIICHUS U HAXOAUTH YUCIOBbIE U OyKBEHHBIC 3HAUCHUS YTJIOB B
T€OMETPUUYECKHUX 3a/1a4ax C UCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MPHU MNEPECECUCHUU JIBYX
napayuienbHBIX MPSIMBIX CEKyIlIed. PemaTe nmpakTuyeckue 3aj1a4v Ha HAXO0XKJICHUE
YTJIOB.

e Bianere NOHSITHEM Ir€OMETPUUECKOIO0 MECTAa TOYEK. Y METh ONPEAEIIsATh
OUCCEKTpUCY yTJjla U CEPEeAUHHBIN NEePHEeHAUKYIISP K OTPE3KY KaKk IeOMeTpHUUYECKUe
MecTa TOYEK.

e dopmynupoOBaTh OIPENACIICHUSI OKPY>KHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPY>XHOCTH, TTOJIb30BATHCA UX CBOMCTBAMHU. ¥ METh NPUMEHSITh 3TH CBOMCTBA MpPHU
peuIieHuu 3ajiay.
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Bnaners NOHsITHEM OIMCAHHOUN OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1ueHTp. [loap3oBaTbes pakTaMH O TOM,UYTO OMCCEKTPUCHI YIJIOB
TPEyTroJIbHUKA IIE€PECEKaIOTCsI B OJTHOUTOYKE, U O TOM, UYTO CEPEIUHHBIC
NEePHEHANUKYJISIPbl K CTOPOHAM TPEYTOJIbBHHUKA IEPECEKAIOTCS B OJHOU TOYKE.
Bnaners nmoHsiTUEM KacaTeJIbHOU K OKPY>XHOCTH, MTOJIb30BaTHCATEOPEMOM O
NEePHEeHIUKYJIIPHOCTH KacaTelbHOW U paJguyca, MPOBEJAEHHOIO K TOUKE KaCaHMUsI.
[Tonp30BaTHCS NMPOCTEUIIMMU T'€OMETPUUIECKUMH HEPABEHCTBAMM, IOHUMATh UX
OPaKTUUYECKUU CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MTOCTPOECHUS C TOMOIBIO LIUPKYJIST U
JIMHEUKHU.

8 ki1ace

PacriozHaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, 1OJIb30BaThCS
MX CBOMCTBAaMM IPHU PEIIEHUH I'€OMETPUUECKUX 3ajiad.

ITpuMeHsTh CBOMCTBA TOUKHU MIEPECEUECHUsI MeAUaH TPeyTrojbHUKaA (1IIEeHTpa Macc) B
pemenun 3ana4.

Bnaners noHsiTHEM CpeHEN JIMHUU TPEYTOJIBHUKA U TPAINICIIUNA, IPUMEHATh UX
CBOMCTBA NPHU PEIUICHUU reoMeTprudecKkux 3aaad. [lons3oBaTbcs Teopemoit Paseca u
TEOPEMOM O MPOIIOPIUOHAIBHBIX OTPE3KaX, HPUMEHATh UX JJIs PELLICHUS
MPAKTUYECKUX 3a1a4.

[TpuMeHATs NpU3HAKHU OJIO0USI TPEYTOJIBbHUKOB B PEIIICHUU T'€OMETPUUYECKUX 3aad.
IMonws3oBaThest Teopemoit [Tudaropa ai1s1 penieHus: TeOMETPUIECKUX U
NpakTU4decKux 3agad. CTpoUTh MAaTEMATUUECKYIO MOJEIbB IIPAKTUUYECKUX 3a/4a4dax,
CaMOCTOSITEJIBHO JIeJIaTh YEPTEK U HAXOAUTHh COOTBETCTBYIOLINUE JIJIUHBI.

Brnaners noHATUAMHU CHHYCA, KOCUHYCA U TAHT'€HCA OCTPOrO yrjia NpsMOYyTOJIbHOTO
TpeyroabHUKa. [1o1b30BaTbCS X TUMU HOHSITUSIMU JJIs1 PEIIEHUST NPAKTUUECKUX
3a1ad4.

Breruucnsars (pa3anyHbIMHE cIIocO0aMM) MIIOIIAb TPEYTOJILHUKA U MIIOIAIN
MHOTOYTOJBHBIX (GUTYD (MOJIB3YSICh, TJI€ HEOOXOIUMO, KATbKYJISITOPOM).
ITpuMeHATH MTOy4YEHHbIE YMEHUS B IPAKTUYECKUX 3aJadax.

Bnaners noHATUAMH BIIMCAHHOI'O U LIEHTPAJIBHOI'O YIJ1a, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIJax MEX/Iy XOopJaMH (CEeKYyIIUMH) U yTJI€ MEXy KacaTeabHOMI
U XOpJOW IPU PEIICHUN T€OMETPUIECKUX 3aaad.

Bianers moHATHEM ONMCAHHOI'O YETBIPEXYTOJIBHUKA, IPUMEHSTh CBOMCTBA
OMMCAHHOTO YETBIPEXYIOJbHUKA IIPU PEIICHUHN 3ajad.

ITpuMeHATH Oy4YEeHHbIE 3HAHUS HA NIPAKTUKE — CTPOUTH MaTeMaTHUECKUE MOJIEIN
JUIs 33724 peaJibHOM YKHU3HU U IPOBOJUTH COOTBETCTBYIOILINE BBIUHUCIIEHHUS C
MPUMEHEHHEM MOJI00US U TPUTOHOMETPHUH (TIOJIB3YSICh, TJIE HEOOXOIUMO,
KaJIbKYJIATOPOM).

9 kJacc

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTHC UX MOMOIIBIO
pa3In4YHBIE 3JIEMEHTHI PSIMOYT'OJIBHOI'O TPEYTOJIbHUKA («PELIEHUE NPSIMOYTOJIBbHBIX
TPEYTOJIILHUKOBY ). HaXxoauTh (C MOMOIIBIO KAIbKYJISITOPA) JUTMHBI U YTJIIbI JJTsT
HCTa6J'II/ILIHBIX 3HA4YCHUU.

[Momp30oBaThCst hopMyIaMu IPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPHUUICCKUM
TOXKJAESCTBOM JJIsI HAXOXKJICHUSI COOTHOIIEHUN MEX/Iy TPUTOHOMETPUICCKUMU
BCJIIMUYMHaAMMU.

Hcmonp30BaTh TEOPEMBI CHHYCOB B KOCHHYCOB JUUISI HAXOXKJICHUST Pa3THIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHHUE TPECYTOJIFHUKOBY), IPUMEHSTh UX TIPU
pEeIIeHNN TeOMETPUYECKUX 3aJad.

Bnaners noHATHSIMU TIpeoOpazoBaHus TOA00US, COOTBETCTBEHHBIX DJIEMEHTOB
noao0HbIX puryp. [Toap3oBaThCcst cBOMCTBAMHU MOA00US TIPOU3BOJILHBIX (GUTYD,
YMETh BBIYUCIISITh JJIUHBI U HAXOAUTH YIJIbI Yy TTIOAOOHBIX ¢uryp. Ilpumensts
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CcBOMCTBA MOAO0OMS B MPAKTUYECKUX 3aJa4yax. Y METh NPUBOAUTH MIPUMEPHI
MOJIOOHBIX PUTYP B OKPY >KAIOIIIEM MUpE.

e Jlonp30BaThCsi TEOpEMaMHU O MIPOU3BEJICHUU OTPE3ZKOB XOP/I, O IIPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJipaTe KacaTeJbHOM.

e [lomb30BaThCs BEKTOPaAMU, IIOHUMATh UX T€OMETPUUECKUN U (PU3UIECKUN CMBICI,
MIPUMEHSTh UX B PELICHUN I'€OMETPHUUECKUX U (pu3mueckux 3agad. [IpumeHsts
CKaJISIPHOE NPOU3BEACHUE BEKTOPOB JUISI HAXOXKIAEHUS AJIMH U yTJIOB.

e Jlonp30BaThCsi METOJIOM KOOPAMHAT HA MIJIOCKOCTHU, IPHUMEHSITHErO B PEIICHUU
TeOMETPUUYECKUX M NPAKTUUECKUX 3aJad.

e BuaneTs NOHATHSIMH NPAaBUIIBHOTO MHOTOYTOJIBHUKA, JJIIUHBIOKPY>KHOCTH, JJIMHBI
JIyTU OKPY>KHOCTH U paJIMaHHON MEPHI yIjla, yMETh BBIYUCIISITh IJIOMIaAb KpyTa 1
ero yactei. IIpuMeHsTh IoJIlydeHHbIE YMEHHUS B IIPAKTUYECKUX 3aJadax.

e Haxonuth ocH (MM LUEHTPbI) CAMMETPUH QUTYDP, IPUMEHSTH JIBUXEHUS TLIOCKOCTHU
B IMPOCTEUIINX ClydasiX.

e [IpuMeEHsTH NOJyUYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJEINU
JUIS 33714 peaibHOM YKU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIUMCIIEHUS C
NPUMEHEHHEM MOJI0O0UST U TPUTOHOMETPHUIECKUX (PYyHKIIUU (TTOJIB3YSICh, TE
HEOOXO0JIMMO, KATBKYJISITOPOM).

TEMATUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA(IIO I'OAAM OBYYEHUS)

7 knacc (68 u)

Ha3panmue
pa3aesa (TeMbl)
Kypca (4HcJI0 4acoB)

OcHoOBHOe coaep:KaHHe

OcHOBHBIE BH/IBI IeSITeILHOCTH
o0yyarouuxcs

HavanbHbie
reoMeTpHyecKHe
cenenus (114)

IIpocreiimme reomerpuyeckue 00b-
€KTBbl: TOYKH, MpsIMbIC, Jy4dd U
YIJIbl, MHOTOYT'OJIBHUK, JIOMaHas.
CMEXHBIC U BEpTUKAIbHBIC YIJIBL.
Pabota c npocTefiluuMu yepTexKaMu.
N3mepeHue JIMHEHHBIX U YITIOBBIX
BEJIUYNH, BBIYHCIEHUE OTPE3KOB U
YTJIOB.

Ilepumerp m mnomans ¢Guryp, co-
CTaBJIEHHBIX U3 MNPSIMOYTOJIbHHUKOB

DopMyIMPOBATHE OCHOBHBIE IOHSATHS M OIpeJese-
HHUSL.

Pacno3HaBaTh U3y4eHHbIC reOMeTpUUYecKue Gury-
pbI, ompeneJsiTb UX B3aUMHOE PaclOJIOXKEHUE,
BBINMOJIHATH YePTEX 10 YCIOBUIO 3aJa4H.
IIpoBoauTh NpocTeie NOCTPOEHUsI C IIOMOIIbIO
LUPKYJISI U JIMHEUKH.

H3mepsTh JIMHEHHBIE U YIJIOBBIE BEIWYMHBI TI'€O-
METPHUUECKUX U IMPAKTHIESCKUX OOBEKTOB.
OnpeaesiTh «Ha rja3» pa3Mepbl peaibHBIX 00b-
€KTOB, MIPOBOANTH I'PyOyIO OLIEHKY UX pa3MepoOB.
PemaThb 3amaun Ha BBIYHCIICHHUE JUIMH OTPE3KOB U
BEJIUYHH YTJIOB.

PemaThb 3a7aun Ha B3aMMHOE PACIIOJIOKEHHUE Ie0-
METpHUYECKUX puryp.

IIpoBoauTh Ki1acCU(PUKALMIO YIJIOB, BBIYUCIATH
JIMHEWHBIE U YTJIOBbIE BEJIIMYMHBI, IPOBOAUTHL He-
00XOIMMBIE JTOKa3aTeJIbHBIC PacCy>KICHUSI.
3HAKOMUTBLCSI C HCTOPHeEii pa3BUTHS T€OMETPUU

Tpeyroabuuku (184)

IlonsiTHe O paBHBIX TPEYTOJILHUKAX
¥ TIEPBUYHBIC IIPEACTABIICHUS O PaB-
HBIX (KOHIPY?HTHBIX) ¢purypax. Tpu
IIpU3HAaKa paBEHCTBA TPEYTOJLHU-
KOB.

IIpu3naku paBeHCTBA IPSIMOYTOJIb-
HBIX TPEyroJbHUKOB. CBONUCTBO Me-
JUAHBl MPSMOYTOIBHOTO TPEYTOb-
HHUKA.

PaBHOOegpeHHBIE M PaBHOCTOPOH-
HUE TpeyroiabHUKH. llpusHakm wu
CBOMCTBa PaBHOOEIPEHHOTO TpEy-
TOJIBHHKA.

Pacno3HaBaTh Iaphl paBHBIX TPEYTOJLHUKOB Ha
TOTOBBIX YepTeKax (C yKazaHUEM IIPHU3HAKOB).
BeiBOoAMTH ciencTBUs (PaBEHCTB COOTBETCTBYIO-
LIUX 3JIEMEHTOB) U3 PABCHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBATh OINPEICIICHHUS: OCTPOYT'OJIBHOTO,
TYHOYTOJIBHOTO, NPSIMOYTOJIBHOTO, PaBHOOESIpPEH-
HOr'O, PaBHOCTOPOHHEIr'0 TPEYrOJIbHHUKOB; OHCCEK-
TPUCHI, BBICOTBHI, MEIMAHBI TPEYrOJILHHUKA; Cepe-
JMHHOI'O TEPHEHIMKYJIApa OTpe3Ka; IepuMeTpa
TpEeyroJIbHUKA.

DopMyIHPOBATH CBOHCTBA U IPU3HAKH pPaBHOOE-
JIPEHHOT'O TPEYTOJbHHUKA.

CTpouTh 4YEepTEKH, peliaTh 3a/1a4M C ITOMOIIBIO Ha-
XOXJEHHSI PABHBIX TPEYTIOJIbHUKOB.

IIpuMeHsITh NPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 3a/a4dax.

Hcnoan3oBaTs 1u(ppoBBEIE pecypchl MJIsS HCCJIeN0-
BaHMA CBOICTB M3y4daeMbIX (UTYP.

3HAKOMHUTBCS € MCTOPHel pa3BUTHUs T€OMETPUHI

ITapa/uieabHbie
npsimblie (134)

ITapannensHble NpsiMble, UX CBOM-
ctBa, Ilareiii mocrynar EBkiuna.

DopMyIMPOBATH MOHSTHE [1APAJUICIBHBIX IPSI-MbIX,
HAXOAUTh MPAKTHYCCKHE MPUMEPHI.
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Haxkpect nexxamme, cOOTBETCTBEH-
HBIC U OJHOCTOPOHHHUE YIJIBI (0Opa-

30BaHHbBIC IIPU IIEPECEUCHUU Mapa-
JIENBHBIX MPSIMBIX CEKYIIEH).
IIpusHak napajuieIbHOCTH IPSIMBIX
yepe3 paBEHCTBO PACCTOSIHUI OT TO-
4eK OJHOH IpsIMOU 10 BTOPOU Ipsi-
MOM.

CyMMa yriioB TpeyroJibHUKa U MHO-
rOyrojabHHKA.

Buemrnue yribsl TpeyrojibHIKaA

H3yuaTrs cBoOMCTBa yriioB, 0Opa30BaHHBIX IIPH IIe-
pecedeHUU Napajule/IbHBIX IPSIMBIX CEKYILCH.

IIpoBoauTHL JOKA3aTeJbCTBA MAPANIIEIBHOCTU JIBYX
NPSIMBIX C IOMOIIBIO YIJIOB, OOpa30BaHHBIX IPH
HEepPECEYEeHUN OTUX IPSMBIX TPETbEH MNPAMOH.
BbI4HCASITE CyMMY YTJIOB TPEYrOJIbHHUKA U MHOTO-
YTOJIbHUKA.

Haxonutp uwncioBble U OyKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUUYECKUX 3aJjadyax ¢ UCIOJIb30BaHU-
€M TEOpPEM O CyMMe yTJIOB TPEYTOJbHUKA U MHOI'O-
YIrOJIbHUKA.

3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS T€OMETPUH

CooTHOILIEHHS MEXKTY
CTOPOHAMM U YIJIAMHU
TpeyroibHuka (214)

IIpoTuB Gonbieit CTOPOHBI TpEy-
TOJIbHUKA JIEKUT OOJIBIINI yroJ.
IIpocreiiniue HepaBeHCTBA B reOMe-
Tpuu. HepaBeHCTBO TpeyrojabHUKa.
HepaBencTBO 10MaHOM.
IIpssMOYroibHBINA TPEYTOJIBbHUK C
yraoMm B 30°.

IlepBpie mnOHATHUA O JOKa3aTElb-
CTBaxX B FeOMeTpUU

Pacno3HaBaTh maphl paBHBIX TPEYTOJLHUKOB Ha
TOTOBBIX YepTeKax (C yKazaHUEM IIPU3HAKOB).
BeIBOAMTL cieAcTBUsA (PAaBEHCTB COOTBETCTBYIO-
IIUX 3JIEMEHTOB) U3 PABEHCTB TPEYrOJbHUKOB.
DopmMyIMPOBATH OIPEACICHUA: OCTPOYTOJIBHOIO,
TYINOYTOJIBHOI0, MPSIMOYTOJILHOTO, paBHOOEAPEH-
HOTO, paBHOCTOPOHHETO TPEYTOJILHUKOB; OUCCEK-
TPUCHI, BBICOTBHI, MEIMAHBI TPEYrOJILHHUKA; Cepe-
JUHHOTO TEepHeHAuKyJsApa OTpe3Ka; MNepumMerpa
TpeyroJIbHUKA.

dopmyIMpoBaTh CBOICTBA M IPU3HAKU paBHOOE-
JIPEHHOTO TPEYroJbHUKA.

CTpouTh YePTEXXH, pelmiaTh 3aJa4M C IIOMOIIBIO Ha-
XOXKJI€HUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHsITL TPU3HAKU PAaBEHCTBA MPSIMOYTOIBHBIX
TPEYroJILHUKOB B 3aJavyax.

Hcnoan3oBate 1MGPOBBIE pecypchl JAJsl MCCIeN0-
BAHUSI CBOHCTB M3ydaeMbIX (puryp.

3HAKOMHUTBCS C MCTOPHEii Pa3BUTHS T'€OMETPUH

Hrorosoe nosropenne
(549)

IToBTOpeHne 1 0000IIEHHE OCHOB-
HBIX IIOHATUH MU METONOB Kypca
7 KJjlacca

Pemiatrp 3aga4M Ha NOBTOPEHUE, UIIIOCTPUPYIO-
1€ CBSI3U MEX/y Pa3IMYHbIMHU YAaCTSIMHU Kypca

8 kiace (684)
YeTbIpexyroJabHUKH IlapanienorpamMm, €ro Npu3sHaKu 1 H300paxars M HAXOAMThb Ha 4YEPTEKAX YETBIPEX-
(14u) cBoiicTBa. YacTHbIe ciiydyau rnapaji- YIOJIBHHUKM PAa3HBIX BUJAOB U UX DJICMCHTHIL.

JIeJIOrpaMMOB (IpsIMOYT OJIBHUK,
pomO, kBaxpar), UX NOPHU3HAKU U
cBoiictBa. Tpanenwnst. PaBHoGokast u
OpsIMOYTOJIbHASI TPAIICIHH.

Y nBoeHne menuansbl. LleHTpanbHas
CUMMETPHsI

®opMyJMPOBaTh ONpeAeJeHus: IapaiesorpaMma,
NpsIMOYTOJILHUKA, pomOa, KBajapaTa, TpamnelnuH,
pPaBHOOOKOH Tpamenuu, NpsiIMOyTrOJILHON TpaIleIuu.
Jloka3pIlBaTh M HCNOIL30BATH NpPH pelleHuH 3aJa4
NPU3HAKK M CBOMCTBA: MapajuiesorpamMma, MnpsiMo-
YroJIbHHKa, poMmOa, KBajapaTa, Tpalelud, paBHO-
OOKOH Tpameuuu, NpSIMOYTOJIbHOM Tpamenuu.
IIpyMeHsAATE MeTOJ YIBOEHUS MEAHaHbl TPEYToib-
HUKA.

Hcnonn3oBarh 1U@poBBIE pecypchl IJs UCCIIENO0-
BaHUs CBOMCTB M3y4yaeMbIX GuUryp.

3HAKOMHUTBLCSI C MCTOPHUeli pa3BUTHS TEOMETPUU

Ilnomans (144)

ITonsitTne 00 oOmeil Teopuu IUIIO-
.

Dopmybl sl TUIOMIAINA TPEYTOIMb-
HUKa, mapautenorpamma. OrHoIte-
HUE IUIONIAaZeii TPEyroJIbHUKOB C
OOLIMM OCHOBaHHEM WA OOIIeH
BBICOTOM.

Beruucnenne momanei CI0XKHBIX
dburyp uepes pazbueHue Ha 4acCTH U
JIOCTPOCHUE.

ITnomanu ¢uryp Ha kierdarToii Oy-
mare.

Brruncienue 1oromazei. 3agadu C
NpPaKTUYECKUM coaepkaHnuem. Pe-
HICHWE 3a7a4 C IIOMOIIbIO METO/a
BCIIOMOIr'aTCIIbHOU ILJIOIIAIN

OBJjlaieBaTh NEPBUYHBIMU TPEJCTABJIEHUSIMH 00
obmieit Teopun momanu (Mepsl), GOpMyJIHPOBATH
CBOMCTBA IUIOIIANH, BBLICHATH  MX  HArJSIIHBIN
CMBICII.

BeiBoauTh QOpMyIIBl ILIOIIANM HapaAJLIICIOrPaMMa,
TPEyroJIbHUKA, Tpaneuuu u3 GopmyJibl ILIOMAIN
IPsIMOYTOJIBHHUKA (KBaapaTa).

BpIBoAUTH (HOPMYIIbI IIJIOMIAIN BBIIYKIOIO YEThIPEX-
YTOJIBHHKA Yepe3 JUaroHajd U YTroJl MEeXy HUMU.
Haxoaurts 1wiomanu Guryp, n300pakEHHBIX Ha
KJIeT4aTo Oymare, MCHOJIB30BaTh pa3OHeHUE Ha
4acTH U JOCTPOCHHUE.

Pa3ouparhs npuMepbl HCIIOIb30BaHUS BCIIOMOIa-
TEJIbHOW IUIOIIAAMN JUISI PELICHUS IeéOMETPHYCCKUX
3ajJad.

HaxoauTsp 1ruiomaan nogo0HbIX GUryp.
BhI4ncjasiTh IUIOMIANAN PA3JIMYHBIX MHOTOYT'OJIBHBIX
duryp.

Pemath 3a1auM Ha IUIOIIAAb C NPAKTHYECKUM CO-
JiIep>)KaHueM

IloxoGnbIe
TpeyroabHuku (204)

IIponopuuonanbHble OTPE3KHU, IIO-
CTPOCHHE 4YeTBEPTOro IPOIOPIHO-

IIpoBOoaMTH A0KA3aTEJBCTBO TOrO, YTO MEAHAHbI
TPEyroJibHUKaA IEPECEKaIOTCs B OJHOM TOYKe, U Ha-
XOJUTh CBsI3b C LIGHTPOM MAacC, HAXOJAUTh OTHOIIIE-
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HaJbHOTI'O OTpEe3Ka.
CBoiicTBa LIeHTpa MAacC B TPEyroJib-
HUKE.

ITomoGuble  TpeyrompHuku. Tpu
IIpU3HaKa MOI00Us TPEyroJIHLHHUKOB.
IlpakTHyeckoe npumMeHeHHUeE.

ITnomanu mogo6HBIX GUTyp.

HHE, B KOTOPOM MEJHUAHBI JIEJISATCS TOYKON UX Tepe-
CeUCHHSI.

HaxoauTh 1oJ00HBIE TPEYTrOJbHUKH Ha TOTOBBIX
depTrekax ¢ yKazaHUeM COOTBETCTBYIOIIUX IIPU3HA-
KOB MOJ00USsI.

Pemath 3a7a4u Ha 10J00OHBIC TPEYrOJBHUKH C TIO-
MOIIBIO CAMOCTOSITEIIBHOTO IMOCTPOCHUSI YEPTEHEeH
M HAXOXKIACHUsI MTOJTOOHBIX TPEYTOJILHUKOB.
IIpoBOAUTH /A0KA3aTEJBCTBA C HCIIOJIB30BAHUEM
MPU3HAKOB TTOJI00MS.

Jloka3pIBAaTh TPU MNPHU3HAKA [MOJM00US TPEYrOIbHHU-
KOB.

TIpuMeHATH TONYyYCHHBIC 3HAHUS IPU PEUICHUU
reOMETPUYECKUX M MPAKTUYECKUX 3a1ad.

3HAKOMUTBLCH ¢ HCTOPHEI pa3sBUTUS FeOMETPUU

OxpyxHocTb (144)

OKpy>HOCTb, XOPJbl U JTUAMETPBHI,
ux cpoiicTBa. KacarenpHast K OKpyx-
HocTU. OKpPY>KHOCTb, BOIUCAHHAA B
yroi. Ilousatue o I'MT, npumenenue
B 3a1auax. buccekrpuca u cepenuH-
HBI TEPHEeHIUKYJSIp KaK Treome-
TPUYECKUE MECTA TOYEK.
OKpy>KHOCTb, OIIMCAHHAasli OKOJIO
TpeyroabHuKa. Brincannast B Tpey-
TOJIBHUK OKPY>KHOCTb.
IIpocreiinue 3a1auu Ha HOCTPOCHUE

®opMyJHPOBATh OMNpedeJeHHsl: OKPYKHOCTH, XOp-
Ibl, AUaMeTpa W KacaTelbHOH K OkpyxHocTtu. W3-
y4aTb UX CBOICTBA, NPU3HAKU, CTPOUTHb YCPTEHXKU.
HccnenoBath, B TOM uuCIEe HMCHOJBL3Ysl HUGPOBBIE
pecypebl: OKPYXKHOCTb, BIMCAaHHYIO B YIrOJ; LICHTP
OKPY>HOCTH, BITMCAHHOM B YTOJ; PaBEHCTBO OTPE3-
KOB KacaTeJIbHBIX.

Hcnoas3oBatb Meroa I'MT miis nokasaresbcTsa
TEOpEeM O IIePEeCeUCHUH OUCCEKTPUC YTIIIOB TPEY-
FOJIBHUKA U CEPEOUHHBIX NEPHEHIUKYIAPOB K CTO-
poHaM TpeyroabHuka ¢ nomouso I'MT.
OgJaieBaTh NOHATUSAMM BIHCAHHONW M ONMCAHHOMN
OKPY>XKHOCTEH TpeyTroIbHHKA, HAXOAUTh IIEHTPHI
ITUX OKPY>KHOCTEH.

Pemats OCHOBHBIE 3aJa4YM Ha NOCTPOEHHe: yria,
paBHOTO JaHHOMY; CEPEIUHHOIO INEPIEHIUKYIIApa
JAHHOI'O OTpE3Ka; MNPsSIMOM, MPOXOIsIei uepes
JAaHHYIO TOYKY U INEPHEHAUKYJIISIPHON HaHHOM Ipsi-
MOI1; OMCCEKTPUCHI JAHHOI'O yIJIa; TPEYyTOJILHUKOB
0 Pa3JINYHBIM 3JI€MEHTaM.

3HAKOMUTBLCH ¢ HCTOPHEH pa3sBUTUS FEOMETPUU

HToroeoe nNoBTOpeHUe
(64)

IToBTOpeHne 1 0000IIEHHE OCHOB-
HBIX IIOHSTUH M METONOB Kypca
7 kJjlacca

Pemiarp 3aga4M Ha NOBTOPEHUE, UIIIOCTPUPYIO-
1€ CBSI3U MEX/y Pa3IMYHBIMHU YAaCTsIMHU Kypca

9 kaacc (684)
BexTopnl OnpeneneHne BEKTOPOB, CIIOKECHHUE Hcnonb30BaTh BEKTOPHI KaK HAIPaBICHHBIC OTPE3-
8 u) U Pa3sHOCTb BEKTOPOB, YMHOXEHHE KU, UCCJIEI0BATh TCOMECTPUUYCCKHIL (IIEPEMEIIICHUE) U

BEKTOpa Ha YHUCIIO.

dusnueckui U IreOMETPUYECKUN
CMBICJI BEKTOPOB.

Pa3znoxxenne BekTOpa MO ABYM He-
KOJUIMHEeapHbIM BekTopaM. Koopau-
HaThl BEKTOpA.

CkalsipHO€  MPOU3BEIAEHUE BEKTO-
pOB, €ro IPUMEHEHUE JJIs1 HAXOXKIe-
HUS JUIMH U YTJIOB.

Pemienne 3agau ¢ mMOMOIIBIO BEKTO-
pOB.

IIpuMeHeHne BEKTOPOB I pelle-
HUS 3a7lay KHHEMAaTHKU U MEXaHU-
KU

¢m3ngecknii (cuna) CMBICIBI BEKTOPOB.

3HaTh ompeaejieHHsl CyYMMBl H Pa3HOCTH BEKTOPOB,
YMHOXXEHHSI BEKTOpa Ha YHCJIO, HCCJIEA0BATH I'€O-
METpHYSCKHH U (PU3NUECKUI CMBICIIBI DTUX OIlepa-
LIAH.

PemaTth reoMeTpHYSCKHE 3a7Ja9H C HCIIOJIL30BaHH-
€M BEKTOPOB.

PacknaaeiBaTh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaISIPHOE NPOU3BEICHHUE BEKTO-
POB, BBIBOJIUTH €0 OCHOBHBIE CBOWCTBA.
BbIUncasaThL CyMMy, Pa3HOCTh U CKaJSIPHOE ITPOMU3-
BEJE€HHE BEKTOPOB B KOOPJMHATAX.

IIpuMeHsITh CKaIsIpHOE MPOU3BEACHHUE ST HAXO0XK-
JICHUSI JUIMH U yTJI0B

MeTO).I KoopaAuHAT
(104)

JlekapToBbl KOOPAUHATHI TOYEK Ha
TMJIOCKOCTH.

YpaBHeHHE TIPAMOH. YTII0BOI KO3 (]-
(unueHT, TaHreHc yria HaKJIOHA,
napajyienbHble U MEPHEeHINUKYIAP-
HBIC IPsIMBIC.

YpaBHeHue okpyxHoctu. Haxoxne-
HHE KOOPJAUHAT TOUEK MepeceyeHUsI
OKPYKHOCTHU U IIPSIMOMH.

Meton KOOpAMHAT HPU PELIEHUU
reoOMeTPUUYECKHUX 3ajad.
Hcnonwe3oBanue merona KOOpAWHAT
B IIPaKTUYECCKUX 3ajadax

OcBauBaTh NOHATHE MPSIMOYTOJIBHOM CHUCTEMBI KO-
OpAUHAT, JEKapTOBBIX KOOPAUHAT TOUYKH.
BeIBOAMTHL ypaBHEHHE NPSIMON U OKPYKHOCTHU. BbI-
JeJATh IIOJIHBIM KBaapaT JJIsi HaXOXJICHUsS LIEHTpa
U pajuyca OKPY>XHOCTHU IO €& ypaBHCHHUIO.
PemaTh 3aja4um Ha HaXOXXIEHHE TOUYEK Ilepeceue-
HUsS IPSIMBIX U OKPY’KHOCTEH € IOMOIIBIO METOJa
KOOpJAHUHAT.

HUcnoab3oBaTh CBOMHCTBA YIrJioBOro Kod(dduuneHra
NpSIMOM TPH PELICHUH 3aaad, JUlsl ONPEHACICHUS
pacrosioKeHus1 OpsiMOi.

IIpuMEHATH KOOPAMHATBHI IPHU PELICHUU TeOMETPH-
YECKUX M HNPaKTHYCCKHUX 3a7ad, JUISL TOCTPOCHHUS
MaTeMaTHYECKUX MOJeJICH peallbHBIX 3a1a4 («Me-
TOA KOOPAUHAT).
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IMoab3oBaTbesl 111 NOCTPOECHUSI M MCCIEHOBAHUMN
UG pPOBBIMHU PECypCaMHU.
3HAKOMUTBCS ¢ HCTOPHEl Pa3BUTUS F€OMETPUHU

CooTHOLIEHHE MEKTY
CTOPOHAMM H yIJIaMHU
TpeyroibHuKa (124)

OmnpeneneHne TPUTOHOMETPHUIECKUX
¢yuknuit yrmo or 0° mo 180°.
Kocunyc u cunyc npsiMmoro u Tynoro
yria. Teopema kxocunycoB. (O06006-
meEHHAasT) TeOpeMa CUHYCOB (C paau-
YCOM OIMCAaHHOU OKpy>kHOcTH). Ha-
XOYKJACHHE JUTUH CTOPOH U BEJIMIUH
YIJIOB TPEYTOJIbHUKOB.

dopmyna mIoMAnN TPEYTroJIbHUKA
gepe3 JBE CTOPOHBI U YTOJ MEXIy
HumMu. PopMyna miIomanu YeThI-
PEXyroJBpHUKA Yepe3 ero JuaroHalu
M YyTOJI MEXy HUMM.
IIpakTHyeckoe IIpHUMEHEHHE JOKa-
3aHHBIX TEOpeM

®opMyJMPOBATh ONpeJeJeHHs] TPUTOHOMETpHUe-
CKUX (DYHKIUI TyINBIX U HPSIMBIX YIJIOB.
BrpIBOAMTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB
(c pagnycoM ONHMCAaHHOW OKPY>XHOCTH).

Pemare TpeyrojabHUKH.

PemaTh npakTHUECKHE 3aJ1a4H, CBOAAIIMECS K Ha-
XOXKIACHHUIO PA3JINYHBIX DJIECMEHTOB TPEYTOJIbHUKA

JIJIMHA OKPY:KHOCTH U
mIomaas kpyra (134)

IIpaBunbHbIC MHOTOYT'OJIbHUKH,
BBIUMCIICHUE UX DJIEMEHTOB. Hucio
[J 1 AnuHaA OKPY>XHOCTH. JImuHa my-
M OKpy>HOCTH. Panmannas mepa
yruia.

IInomanes kpyra u €ro >JIE€MEHTOB

(cexTopa u cerMeHTa). Beruncienue
mwromaned (puryp, BKIIOYAIOIINX
3JI€MEHTHI KpyTa

DopMyIHPOBATH ONPEACICHNE MPABUIBHBIX MHO-
TOYTOJIbHUKOB, HAXOAUTH UX JJIEMCEHTEHIL.
ITonb30BaTHCA MOHATHEM [JIMHBI OKPYXHOCTH,
BBEJEHHBIM C OMOIIBIO MTPABUIIBHBIX MHOTOYTOJIb-
HHUKOB, ONIpee/IiTh Y1ciIo [, IJIUHY JyTrd U paju-
aHHYIO MEpy yrija.

IIpoBoauTH Mepexoa OT paJuaHHON MEpPHI yIrila K
TpagyCHOM U HA0OOPOT.

OnpepeJasaTs WI0MAAbL KpyTa.

BeiBoauts ¢dopmysl (B rpaxyCHOl U paguaHHOMN
Mepe) Al UIMH AYT, IJIolazed CeKTOpPOB M Cer-
MEHTOB.

BbruucasTes miomanu GUryp, BKIKOYAIOMUX dJIe-
MEHTBI OKPYKHOCTH (KpyTa).

HaxoauTh iomanay B 3ajla4ax peaJbHOM KHU3HU

JBuzkenue (64)

ITonsATHE O NBUXKEHUU IIIOCKOCTH.
ITapannensHbIi nepeHOC, TIOBOPOT U
cummMmeTpusi. OcH U IEHTPbl CUMMe-
TPHUU.

IIpocreililmne npuMeHeHUs1 B pellie-
HUU 3a7a4

Pa30oupares npuMepsl, UITIOCTPUPYIOIINE MOHATHS
JIBIDKEHUS, IEHTPOB U OCEH CHMMETPHH.
DopMyIHPOBATH OMNpPEEICHUs MapaIeIbHOTO Iie-
peHoca, TOBOpPOTa U OCEBOM CUMMETpUU. BhIBOAMTH
HUX CBOWCTBA, HAXOJAUTH HETIOJBWKHbBIE TOUKH.
HaxoauTh HEHTPBI U OCU CUMMETPUN MPOCTENIINX
¢uryp.

IIpuMensTh napajulesIbHbIN IIEPEHOC U CHUMME-
TPHUIO MPHU PEIICHUH T€OMETPUYECKHX 3aaad (pas-
OupaTh IPUMEpPHI).

Hcnonb3oBarh A4 IIOCTPOCHUS U HUCCIECIOBAHUNA
U pOBBIC PECYPCHI

HauanbHble cBeIeHusI
u3 crepeomerpun (104)

IMonsite 06 akcuoMaTuke U
aKCUOMAaTU4ECKOM IIOCTPOCHUU
reoMeTpuu. [IaTeiil noctynat EBxinga u
€ro UCTOpHSI.

Pemath reomMeTpHYecKHE 3a1adM : HEOOXOIMMOE M
JOCTATOYHOE YCJIOBHE, MpsMas M OOpaTHas TEOPEMEL.
JlokazaTenbcTBO OT NpOoTUBHOrO. KOHTprpuMepsL.

Hrorosoe nosropenne
99)

IloBTOpEeHHE OCHOBHBIX HOHSATUH U
METOJIOB KypcoB 7—9 kiaccoB, 0600-
IIEHUE U CHUCTeMaTHu3alus 3HaHUH.
IIpocreiimme reomerpuyeckue u-
rypel U UX cBoiicTBa. M3mepenue
TeOMETPUUECKUX BEJIMYHUH.
TpeyronpHuku.

ITapanenpHbIe ¥ TIEPIESHIUKY JISIP-
HBIE TIPSIMBIE.

OKpy>XHOCTbh U Kpyr. ['eomeTpuue-
CKHE INOCTPOCHUs. YTJbl B OKPYIK-
HOCTH. BrimcanHble U ONMCaHHBIE
OKPY’>KHOCTU MHOTOYTOJIbHUKOB.

OnepupoBaTh HOHATHSAMHU: (Urypa, TOYKa, Nps-
Masi, yrojl, MHOTOYI'OJIbHUK, PaBHOOCAPEHHBIN U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, IMPSIMOYTOJILHBII
TPEYroJIbHUK, MeJuaHa, OMCCeKTpHUCa M BbICOTa
TpPEyroJibHUKA, MapajiieJorpaMM, pomO, MHpsMo-
YTOJIBHUK, KBaJIPaT, TPAEIHs; OKPY>KHOCTb, Kaca-
TeJbHAasl; PaBEHCTBO U 1ozooue Guryp, Tpeyroyib-
HHUKOB; I1apaJUICIIBHOCTh U IEPIICHIUKYIISIPHOCTh
MIPSIMBIX, YTOJI MEXIY IPSIMBIMUA, CHMMETPHS OT-
HOCHUTEJIBHO TOUKH U NPSMOM; JUIMHA, PACCTOSHUE,
BEJIMYMHA yTIJIa, TUIOIIA/lb, IIEPUMETP.

Hcnoab3oBate (GopMyJibl: IEepUMETpa U IUIOIIAIN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPYXXHOCTH M ILIOIIA-
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TemaTuuyeckoe NVIAHUPOBAHUE
MaremaTuka -5 KJjacc

HaunmenoBanue pasaena Bcero yacos
Mo rjiaBam
I'maBa [HarypasbHble yncina. 20
I'naBa [ICo>xeHMe 1 BBIUMTAHUE HATYPAIbHBIX YHCET 33
I'naBa [IIYMHOXEHME 1 le1eHne HaTypaJbHbIX YHCET 36
I'maBa IVOOBIKHOBEHHBIC ApOOH 18
I'maBa V]lecstuanbie 1poou 49
Hrorosoe nosropenue 14
Uroro 170

MaTteMaTHuKa -6 KJjacc

HaumeHoBaHue pa3zjaesia

KoaungecTBOo 4acoB

IToBTOpEHME Kypca mATOro Kiacca 5
I'maBa | JlenumocTh HaTYpaJIbHBIX YHUCEII 17
I'naBa II. OOGbIKHOBEHHBIE APOOH 38
I'nasa III. OTHOIIEHMS M TponIOpLIUU 28
I'maBa IV. PanmoHanbpHbIe yncna U IEUCTBUS HAJ HUMU 70
O6o0061maroniee TOBTOPEHHE 12
Hroro 170

Auareopa -7 kaacc

HanmenoBanuepasnena KomnuectBo yacos

I'naBa I Beipaxenus. ToxxaecTsa. YpaBHEHuUs. 22
I'masa II. ®yHkunn 11
I'naga III. Ctenens ¢ HaTypaabHBIM OKA3aTENEM 11
I'maBa IV. MHoOrOUNEHBI 17
I'maBaV ®opMyiibl COKpAIECHHOTO YMHOXKEHUS 19
I'maBa VI. CucteMbl TMHEUHBIX YpaBHEHHI 16
Nrtorosoe noBropeHue 6

WUTOTO 102

I'eomeTpus-7 kiacc

HanmenoBanuepasnena KonnuecTBo yacos
HauanbHble reoMeTpUYeCcKUe CBEACHUS 11
TpeyroapHUKH 18
[TapaienbHbIe npsiMBbIe 13
COOTHOIIICHHS] MEXKTy CTOPOHAMU U YTJIaMH TPEYTrOJIbHUKA 21
Hrorosoe nosropenue 5
HUTOTO 68
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Auredpa -8 kiacce

Ha3Banue pa3nenoB U TeM

Kos-Bo yacoB

IToBTOpeHue kypca 7 Ki

2

PanmonansHbIe 1pobu

23

KBanpaTHbie kKopHU

19

KBanpaTHbie ypaBHEHUS

21

HepasencrBa

20

CreneHs ¢ IeNIBIM IToKa3aTelIeM

11

Ob6o0611aroriee MOBTOPEHKE

6

Bcero

102

I'eomeTpusn-8 kiacc

Tema KoanuecTBo 4acoB

BBO/IHOE MTOBTOPEHUE

2

YETBIPEXYT'OJIbHUKU

14

TUIOLLIATb

14

[IOIOBHBIE TPEYT'OJIbHUKH

20

OKPY’>KHOCTbD

14

ITOBTOPEHMUE.

4

NTOI'O

68

Aareodpa -9 kiaacc

HaumeHoBaHme pa3iesioB U TeM

Bcero yacos

IToBTOpEHUE

2

KBagparnunas QyHkius

22

YpaBHEHHUS U1 HEPABEHCTBA C OAHOM NIEPEMEHHOMN

15

YpaBHEHUs 1 HEPABEHCTBA C IBYMs [IEPEMEHHBIMU

17

[Iporpeccun

16

DNEeMEHTHI CTATUCTUKH, KOMOMHATOPUKH U TEOPUHU BEPOSATHOCTEN

13

HToroBoe moBTOpEeHHE Kypca anreopsl 7-9 kiaccoB

17

Hroro

102

I'eomeTpusn-9 kiaace

Ha3sBanue pa3neiioB u TeM

Koa-Bo
4acoB

Bekrops!

Meton kKoopauHat

10

CooTHoIIeHHs MEX1y CTOPOHAMU U YIJIlaMu TpeyroybHuka. CKaasipHoe
MIPOU3BEJICHNE BEKTOPOB

12

JliHa OKpYKHOCTH M IJIOIAAb Kpyra

13

JBro>xeHus

HauanbHble cBeIeHUS U3 CTEPEOMETPUH

10

IToBTOopenue. Pemenue 3anau

Hroro

68
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KanengapHo-remaTudeckoe nJaHUPOBAHUE.
MaremaTuka 5 kiaacc

Ne Ne Pa3znes, Tema ypoka Hara
JIBEY: | dakrt
I'naBa I. HatypaJjabHblie uncia — 20 yacon

1. 1. | HatypanbHbie yncia.

2. 2. | Pan HatypanabHBIX YHCENl.

3. 3. | Hudpel. JecaTudnas 3anuch HATypaJTbHBIX YHCEL

4. 4. | 3anuch U YTEHHE HATYpPAJIbHBIX YUCETL.

5. 5. | O6o3HaYeHne HATYpAIbHBIX YHCEIL.

6. 6. | Otpe3ok. JlnmuHa oTpeska.

7. 7. | U3Mepenne OTpe3KoB.

8. 8. | Equnuipl n3MepeHust JUIMHBI.

9. 9. | JlJomanas u e€ mnHa.

10. 10.| ITnockocTts, psimasi, JIyd.

1. 11.| kansl. KoopauuatHslii 1y4.

12. 12.| KoopanHaThl TOYEK.

13. 13.| M3o0pakeHne HaTypaIbHBIX YMCET Ha KOOPJAMHATHOM JIyYe.

14. 14.| YreHue u 3anuch KOOPAUHAT TOYEK.

15. 15.| Menbie wiu OoJbIIe.

16. 16.| CpaBHEHUE HATYpaJIbHbBIX YUCEN

17. 17.| CpaBHEHME HAaTypalIbHBIX YNCEN ¢ IOMOLIbIO KOOPAUHATHOM
MIPSIMOU.

18. 18.| JIBoitHOE HEPAaBEHCTBO.

19. 19.| Harypanbsubie uncna. (IloBTopenue u cucreMaruzarus
y4eOHOT0 MaTepuaa)

20. 20.| KonrpoJabnasi padora Ne 1 mo teme «HarypasabHble unciaa»

I'nasa Il. CiioxeHue 1 BbIYMTaAHNE HATYPAJbHBIX uncesa — 33 yaca

21. AHanu3 KOHTPOJIbHOM paboTsl. CllojkeHHe HATYPaJIbHBIX
YHCell.

22. 2.| CBolcTBa CIOKEHHUS.

23. 3.| Beepoccuiickasi npoBepoyHasi pabora

24. 4.| Ananu3 npoBepouHoi paboThl. Koppekuus 3HaHHi.
[TpriMeHeHre CBOMCTB CIIOKEHUS TPU BHIYMCICHUU CYMM.

25. 5.| BrlunraHue HaTypaJbHBIX YHUCEIl. BblUMTaHEe MHOTO3HAYHBIX
YHCell.

26. 6.| CBolCTBa BEIYUTAHMUS.

27. 7.| BeluuTaHue CyMMBI U3 YUCIIA.

28. 8.| BerunTanue ynciia u3 CyMMBbl.

29. 9. | Ilpuémpl OBICTPOTrO BHIYUTAHUSI.

30. 10 YucnoBbie U OYKBEHHBIE BBIPAKCHUS.

31. 11| HaxoxaeHne 3HaueHUs! BBIPAKEHHUS.

32. 12| ®opmyiibl

33. 13| Beruucnenus o dhopmynam

34, 14 YpaBuenue. OCHOBHbIE MTOHSITHUS.

35. 15| YpaBHeHue, coneprKailiee CyMmy.

36. 16 I[ToBTOpeHNe u cucTeMaTH3aIys y4eOHOTO MaTepuana.

37. 17 KonTpoabHasi pabora 3a 1 yeTBepTh

38. 18 AHann3 KOHTPOJIBbHOM paboThl. YpaBHEHHE.
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39. 19 VYron. O603HaueHUE YIIIOB.

40. 20 Yron. YreHue u 3anuch yriioB. Buasl yrios

41. 21| U3mepenue yrios. Tpancnoptup.

42. 22| TlocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIOPTUPA.

43, 23| 3mepeHue U NOCTPOCHHE YTIIOB.

44. 24 MHOTOYTIOJIbHUKH.

45. 25| PaBHbIE QUTYPHI.

46. 26/ TpeyroiabHUK U €ro BUJBL.

47. 27| TlepumeTp TpeyrojibHUKA

48. 28| Tloctpoenue TpeyroiabHUKa C MOMOIIbIO TUHEHKH U
TpaHCIIOpTHpa

49. 29 IlpsmoyronsHuk. KBagpar.

50. 30 Ocb cumMMeTpuH (GUTYPHI.

51. 31| IlepumeTp npAMOYroJibHUKA.

52. 32| CnoxeHue M BBIYMTaHUE HaTypasbHbIX uncel (IloBropenue u
cUcTeMaTu3aIus yaeOHOTo MaTepraa)

53. 33 KonrpoabHas padora Ne 3 o teme: «CioxeHue u
BbIYUTaHNE HATYPAJIbHBIX YHCEID)

I'1aBa 3. YMHOXKeHHe U JeJIeHHe HATYPAJIbHBIX YHceJ - 36 yacoB

54. 1.| AHanm3 KOHTPOJILHOU pabOThl. Y MHOKCHHE.

55. 2.| IIpocreiimue cBONCTBA NPOU3BEIEHUS.

56. 3.| IlepemectutenbHOE CBOMCTBO YMHOKECHUS.

57. 4.| YipaxxHeHUs Ha IPUMEHEHUE MEPEMECTUTEIHHOTO CBOMCTBA
YMHOKEHHS.

58. 5.| CoueraTenbHOE CBOMCTBO YMHOKEHUS.

59. 6.| PacnpenenurenbHOE CBOMCTBO YMHOKEHHS.

60. 7.| CouerarenbHOE M paclpeAeIUTeIbHOE CBOMCTBA YMHOKEHHUSI.

61. 8.| Henenne. KOMIIOHEHTHI JeJICHHUS.

62. 9.| IlpocTeiiune cBoWCTBA ICJICHUS.

63. 10| JemeHne MHOTO3HAYHBIX YHCE].

64. 11| YpaBHeHus1, cogepxaiiye npon3BeACHHUS.

65. 12 YpaBHeHus1, coeprKalliie Y4aCTHOE.

66. 13| Penrenurie TEKCTOBBIX 3a7ad.

67. 14{ JlemeHnE ¢ OCTAaTKOM.

68. 15| bykBeHHas 3aNUCh JIEJICHUSI C OCTATKOM.

69. 16| HaxoxxieHue qeamMoro npu IeJIEHUU C OCTATKOM.

70. 17 Crenenp uucina.

71. 18 HaxoxxeHue 3HaueHUs BBIPAKEHUS, COACPIKAIIECTO CTETEHb.

72. 19 KonrpoaibHass pabora Ne 4. mo Teme « YMHOKeHHe H
JeJieHHe HATYPaJIbHbIX YHCEID)

73. 20, AHanu3 KOHTPOJIbHOH paboTsl. [Tnomans. CBoicTBa MIIOIIATH.
EnuHuib1 u3mepeHus rmionaiu.

74. 21| Enunuiipl u3MepeHust IoHaiu.

75. 22| I1nomaab NpsIMOYTOJIBHUKA.

76. 23| KonTpoabHasi pabora 3a 1 nmosyroaue

77. 24| Ananu3 KOHTPOJBbHOI paboThl. 3a/1aun Ha BHIYMCIICHUE
TUIOUIA/IH.

78. 25| IlpsmoyronbHbli napamienenunen. Kyo6.

79. 26| TIpuémpl ObICTPOTO CUETA.
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80. 27| Tlnomaab NOBEPXHOCTHU NapajuiesienuIea.

81. 28 Tlupammuna.

82. 29 Tlonstue o6bEMa. Enunaniipl n3mepenus: 00bEMOB.

83. 30| O0BbeM MPSIMOYTOIBHOTO MapauIeIeUeaa.

84. 31| O6wveMm kyoOa.

85. 32| Pemenne 3a1a4 Ha BEIYMCIIEHNE 00bEMA.

86. 33| IlonsiTHE 0 KOMOMHATOPHBIX 3ajayax.

87. 34 JlepeBO BO3MOKHBIX BAPUAHTOB.

88. 35| Beruncnenue miomanei 1 06sémMoB (IloBTopenue u
cHUCTEeMaTH3aIus yaeOHOTO MaTepraa)

89. 36 KonTpoabHasi pabora Ne 5 no teme: «Iliiomaau n 00bEMbD)

I'naBa 4. O0bIkHOBeHHBbIE IpoOu - 18 yacoB

90. 1.| AHanu3 KOHTPOIBbHOM padoThl. [ToHATHE OOBIKHOBEHHOM
JpoOH.

91. 2.| Urenue u 3amich OOBIKHOBEHHBIX IPOOCH.

92. 3.| IpoOb oT uucna.

93. 4.| Haxoxnaenue npobu OT vmca.

94. 5.| HaxoxaeHue BeTU4rHbI IO 3HAYCHUIO e€ TpoOH.

95. 6.| IIpaBusbHBIC U HEMTPABUIIHLHBIC IPOOH.

96. 7. | IlpaBuiibHBIC U HETIpaBHIbHBIE 1poOH. CpaBHEHHE IPOOEH.

97. 8. | CiiojxeHue U BRIYUTAHUE IPOOEH C OAMHAKOBBIMU
3HaMEHATEJSIMH.

98. 9.| CnoxeHue M BRIYUTaHUE JpobOeii PereHne TeKCTOBBIX 3a1ad.

99. 10 CnoxeHue u BBIYMTaHUE ApoOeii. Pernenne ypaBHEHUIH.

100. 11] Ipo6u 1 geneHne HaTypaibHBIX YHCEL.

101. 12| TlpencraBneHue 4aCTHOTO B BUE APOOH U MPEICTABICHUE
JpoOu B BUJIE YaCTHOTO.

102. 13| TloHATHE CMEMIAHHOTO YUCIA.

103. 14| IlpencraBieHue HEMPABUILHON APOOH B BUJE CMEIIAHHOTO
YHCcla.

104. 15| CpaBHEHHE CMENIAaHHBIX YHCEIL.

105. 16 CnoxxeHre U BBIYMTaHUE CMEIIAHHBIX YHCEIL.

106. 17 Cnoxenue u BerYuTaHue cMenrandbix yrcel. (IloBTopenne u
cUcTeMaTu3aIys yaeOHOTO MaTepuaa)

107. 18 KonrpoJabHas padora Ne 6 mo teme «Ciio:keHue u
BbIYUTAHUE IPO0eii ¢ OINHAKOBBIMH 3HAMEHATEJISIMI)

I'naBa 5. lecsaituunblie 1podu - 48 yacos

108. 1.| Ananu3 KOHTpOIBbHOM paboThl. [IpencraBnenne o JecATUYHBIX
TPOOSIX.

109. 2.| UteHue u 3ammch NECATUYHBIX TPOOEH.

110. 3. | Pa3psaas! gecaTH4aHOM qpodu.

111. 4.| N300pakeHne NeCITUYHBIX Ipo0el Ha KOOPIWHATHOM JIyde.

112. 5.| CpaBHeHUE NECATUYHBIX APOOEH.

113. 6.| YrnpaxHeHus Ha CpaBHEHUE JECATUYHBIX IPOOEH.

114. 7.| Oxpyrnenue yucen. [Ipukuaku.

115. 8.| OKpyrJIeHHEe IECATUYHBIX TPOOEH.

116. 9.| OkpyriieHue HaTypajIbHbIX YUCEI.

117. 10| CrosxeHue AeCITUYHBIX IPOOEH.

118. 11 Beruutanue necATUYHBIX TpOOEH.

119. 12| CnosxeHre M BBIYUTAHHUE JECSITHYHBIX APOOCH.

120. 13| YnpakueHus Ha CJI0KEHHE W BBIYUTAHUE JECATUUHBIX APOOCH.
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121.

14

PemnieHue TEKCTOBBIX 3a/1a4 Ha CIIOKCHUE U BEIYMTAHUEC
JIECATUYHBIX APOOEii.

122. 15 CoiicTBa CI0KEHHSI M BBIYUTAHUS IECATUYHBIX IPOOCH.

123. 16| CpaBHeHUe, CIIOKEHUE U BBIYUTAHUE JECITHYHBIX ApoOei
(IToBTOpEeHUE U cucTeMaTnu3alus yaeOHOTO MaTepraa)

124. 17 KonTpouabsHasi padora Ne 7 no reme: «CpaBHeHue,
CJIOJKeHHMEe U BbIYMTAHHE IeCATHYHBIX Apoleii»

125. 18 Ananu3 KOHTPOJIBbHOM pabOThI. YMHOKEHUE TECATHUHBIX
npobeii Ha 10, 100, 1000 u T.1.

126. 19 YMHOXEHUE TeCATUYHBIX IPOOEH.

127. 20 IloBTopenue. TpeyroiabHuk U ero Buabl. Ilepumerp.

128. 21| YnpaxHeHusl HA YMHOXKEHHE JECATUYHBIX Apo0eit

129. 22 YMHO)XeHue necatuuHbix apoodeit Ha 0,1; 0,01; 0,001 u T.1.

130. 23| CBoiicTBa yMHOEHHSI IECITUYHBIX TPOOEH.

131. 24 BeraucneHre 3Ha4CHUs BRIPKEHUS YAOOHBIM CIIOCOOOM.

132. 25| PelieHne TEKCTOBBIX 3a/1a4 HA YMHOXKEHUE IECITUYHBIX
IpoOeii.

133. 26| Jlenenue AecATUIHON poOW HA HATYpPAJIBLHOE YUCIIO.

134. 27 Henenue pecarnynbix apoodeit va 10, 100, 1000, u 1.1.

135. 28 YnpaxHeHus Ha JIeJICHUE NECITHIHBIX Ipo0Oeii Ha
HATypaJIbHBIC YUCIIA.

136. 29 Jlenenue ACCATUYHBIX APOOCH.

137. 30 Jlenenue necATUYHON ApoOU HA NECATUIHYIO APOOb.

138. 31| lenenue necsatudnbix npobeii va 0,1; 0,01; 0,0014 u 1.1.

139. 32 YrpaxHeHus Ha JEICHHE IeCATUYHBIX TPOOeH.

140. 33| YopakHeHUs Ha BCe JCHCTBUSI C JECATHYHBIMU IPOOSMHU.

141. 34 YMHOXEHUE U JeNeHHe NecaTUUHbIX npobeii ([ToBTopenne u
cUcTeMaTu3aIys yaeOHOTO MaTepuaa)

142. 35 KontpoJsbHas padora Ne 8 mo Teme «YMHOKeHHeE U AeJIeHUE
AeCATHYHBIX Apobeil»

143, 36 Cpennee apuhMeTHIECKOE.

144. 37| HaxoxaeHue cpeiHero apupMeTn4eckoro HeCKOJIbKIX YHCEIL.

145. 38 CpenHee 3HaUCHHE BEJIMYUHBI.

146. 39 IlpoueHTsI.

147. 40 HaxoxaeHue npoleHTOB OT YKCa.

148. 41| Pemienue 3a/1a4 Ha HAXOXJEHUE MPOLEHTOB OT YHCJIIA.

149. 42 HaxoaeHue yuciia no ero NpoLeHTaMm.

150. 43| AnropuTM HaxO0XKJICHHUE YKCIIa MO €ro MPOIEHTaM.

151. 44 HaxoaeHue yucia 1o ero npoueHTaMm.

152. 45 HaxoxaeHue BEITUUYHMHBI 110 €€ IPOLIEHTaM.

153. 46| YpaxHeHHs] Ha HAXO0XJIEHUE YKCIIa IO €ro MPOLECHTaM.

154. 47 Pemenue 3a1a4 Ha POLIEHTHI.

155. 48 Pemenne KoMOMHUPOBAHHBIX 3a71a4 HA TMPOIICHTHI
(IToBTOpEHNE M cUCTEeMaTH3aIMsl yUeOHOT0 MaTepuaa)

156. 49 KonTpoabHasi pa6ora Ne 9 o teme: «IIponeHTH
IToBTOpEeHHNe U cucTeMaTH3alUs Y4eOHOro MmaTepuanaa - 13
4yacoB

157. 1.| JleWicTBHsI C NECATHYHBIMU IPOOSMH.

158. 2.| YopaxkHeHus Ha BCE IEHCTBUS C IECATUIHBIMU APOOSIMH.

159. 3.| Pemenue ypaBHEHUN.
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160. 4.| Pemienue 3a1a4 ¢ MOMOUIbIO YPABHEHHUI .
161. 5.| Pemienue 3aga4 Ha KOJIUYECTBO U CTOMMOCTb.
162. 6.| Penrenue 3ama4d Ha 4acTH U JOJIU.
163. 7.| Pemenwne 3a1a4 Ha miomaan U 00bEMBIL
164. 8.| UToroBasi koHTpoJibHasi padoTa Ne 10
165. 9.| IlponeHTHI.
166. 10| ITpo1ieHTHI B HalIEH KU3HH.
167. 11| JlpyxuM ¢ KOMIIBIOTEPOM.
168. 12 BoruncneHusi ¢ TOMOIIBIO KaJbKYJISTOPA.
169. 13| HatypanbHble yncia.
170. 14 Ipobu.
KanennapHo-remaruyeckoe IVIaHUPOBaHUe y4eOHOI0 MpeaMeTa
«MarteMaTuka», 6 kiaacc -170 yaca
Ne | Ne Pa3znes, Tema ypoka Hdara
Ilian Dakrt
IToBTOpeEHHe 3a Kypc S Kiaacca — S yacos.
1 1 CrokeHue ¥ BRIUUTaHUE OOBIKHOBEHHBIX IPOOEH C OTMHAKOBBIMH
3HAMEHATEISIMU.
2 2 CoBMeCTHBIC IEHCTBUS C IECATUYHBIMU APOOSMHU.
3 3 | IlpouenTtsl. Pemenne 3agau.
4 4 | Pemenue ypaBHEHUN.
5 5 Perrenue TeKCTOBBIX 3a1a4.
JeJMMOoCTh HATYpPaJbHBIX YHcesa — 17 yacos.
6 1 JlenuTenu U KpaTHBIE YKCIA.
7 2 | Haubonpimmii oOmuit 1eauTens U HanMEeHbIee 0011Iee KpaTHOe
YHCla.
8 3 | Ilpuznaku nenumoctu Ha 10, Ha 5 m Ha 2.
9 4 Pemienue 3aad ¢ NnpUMEHEHUEM TPU3HAKOB JIEJIUMOCTH.
10 |5 | Ilpusnaku nenumoctu Ha 9 U Ha 3.
11 | 6 | Pemenue 3a1a4 ¢ IpUMEHEHUEM MPU3HAKA
IEeINMOCTH Ha 9 u 3.
12 |7 | ®opmupoBaHUE YMEHUI B IPUMEHEHUH IPU3HAKOB
JEITUMOCTH.
13 | 8 | IIpocTeie 1 cocTaBHBIE YUCIIA
14 |9 HanGonpimmii 001mmii 1eTuTeNb IBYX WIH HECKOJIBKUX YHCEIT
15 | 10 | HaxoxxaeHne HauOOJBILETro OOLIETo ASIUTENS ABYX WIH
HECKOJIbKUX YHCell
16 |11 | BXxogHOoe TMAarHOCTHYECKOE TECTHPOBAHUE
17 | 12 | B3aumHo npocTeie uyncia. Haumensiee obriee KpaTHOE IBYX
yucesn
18 | 13 | HaxoxkieHne HaMMeHbIIEro 00MIero KpaTHOTO
19 | 14 | Haumenbiee oO1ee KpaTHOE B3AaMMHO MPOCTHIX YHCEIL.
20 | 15 | IloBTOpeHHE U cCUCTEMATH3AIMS YI€OHOTO MaTepHalia 1o TeMe
«/lenurenu u kpaTHbIe»
21 | 16 | KoutpoabHasi padora Ne 1 «/leIMMOCTh HATYPAJBHBIX YHCEI»
22 | 17 | Koppekius 3HaHU N0 TeMe: «/lenuTenn u KpaTHbIe)»
OO0bIKHOBEeHHBIE IP0o0Hn-38uacos.
23 |1 OCHOBHOE CBOMCTBO IpOOH.
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24 |2 CokparneHue 1po0ei.

25 |3 | Hecokpatumsie apodu.

26 |4 | ®opMupoBaHHWE YMEHUHN B COKpAIICHUH APOOCH.

27 |5 | llpuBenenue apobeii kK 001IEMYy 3HAMEHATEINIO.

28 | 6 | CpaBHEeHHE NpOOEi.

29 |7 | CnoxxeHHe M BRIUUTAHUE IPOOEH C pa3HBIMU
3HAMEHATEIISIMH.

30 | 8 Pemenue 3amay Ha ClI0)KeHUE U BEIYUTAHKE IPOOCH ¢ pa3HBIMU
3HAMEHATEIISIMH.

31 |9 | CnoxeHue U BBIYUTAHUE CMENIAHHBIX YUCEL.

32 | 10 | CpoiicTBa CIOXEHUS

33 | 11 | IloBTOpeHue u cucTeMaTu3aiys yueOHOTO MaTepHraa 1o Teme:
«CroXeHHe U BEIYUTAHUE IPOOeH C pa3HBIMH 3HAMEHATEIISIMUD)

34 | 12 | KouTpoabHasi padora Ne2 «CioxkeHHne U BbIYNUTaHUe Apodeii ¢
Pa3HBIMH 3HAMEHATEJIAMID)

35 | 13 | Koppekmus 3Hanmii mo teme:« CIoKeHne U BhIYUTaHuE ApoOei ¢
pa3HBIMH 3HAMEHATEISIMU» Y MHOKEHUE APOOCH.

36 | 14 | YMmHOXeHHE IpoOH HAa HATYpaIbHOE YUCIIO.

37 | 15 | YMHOXEHNE CMEIIaHHbIX YHCEIL.

38 | 16 | CBoiicTBa yMHOEHHUS.

39 | 17 | HaxoxaeHue aApoOH OT YucIa.

40 | 18 | HaxoxeHue nporeHTa OT Yucia.

41 | 19 | IloBTopenue u cuctemMaru3anus yieOHOTo MaTepuraa mo
TeMe: «Y MHO)KCHHE OOBIKHOBEHHBIX IP00Oei»

42 | 20 | KonTpoabHasi padota Ne3 no teme:«Y MHOKeHHe
00BIKHOBEHHBIX JAP00eiD)

43 | 21 | Koppekuust 3HaHHIA 110 TeMe: «Y MHOXKEHHE OOBIKHOBEHHBIX
TIpoOei»

44 | 22 | Npobu

45 | 23 | B3aumHO oOpaTHbIe YHca.

46 |24 | llenenne npoOeid.

47 | 25 | JemeHue cMeNIaHHBIX YUCE]L.

48 | 26 | CoBMecTHBIC NEHCTBHS C OOBIKHOBEHHBIMH JIPOOSMHU.

49 | 27 | Pemenue 3a1a4 Ha AeJICHUE TPOOEH.

50 |28 | ®opMupoBaHHE YMEHUH B IEJI€HUN OOBIKHOBEHHBIX JIPOOEH.

51 |29 | HaxoxaeHue 4rclia 1o 3aJJaHHOMY 3HAYCHHIO €ro JpOo0H.

52 | 30 | HaxoxaeHue uncia 1o ero npoueHTy.

53 | 31 | Pemenue 3aa4 Ha HAXOXKACHUE YUCIIA TI0 €TI0 MPOLICHTY.

54 | 32 | IlpeoOpa3oBanre OOBIKHOBEHHBIX IpOOEH B
JECSTHYHBIC.

55 | 33 | beckoHEYHbIE TEPUOANYECKHUE TCCATUYHBIE
Hpobmu.

56 | 34 | Jlecatuanoe npuOIMKeHne 0OBIKHOBEHHOM IPOOH.

57 |35 | ®opMupoBaHHE YMEHUH BBIIOIHATD JECITUYHOE MPHOIMKEHHUE
0OBIKHOBEHHOM JTPOOH.

58 | 36 | IloBropeHue u cucTeMaTu3anus y4eOHOro MaTepuaa mno
teMe: «Jlenenrne 0OOBIKHOBEHHBIX JIp00Oeii»

59 | 37 | KonurpoJusHas padora Ne 4 o teme: «/lejieHne 00bIKHOBEHHBIX
apooein»

60 | 38 | Koppekius 3HaHu# 1o Teme: «/lenenne 0ObIKHOBEHHBIX APOOEii»
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OTHOMEHNSI M PONOPUMHU — 28 YacoB

61 |1 OTHO1IEHUS.

62 |2 | MacmraO.

63 |3 | Ilponopuun, €€ cpeqHUE U KpaliHUE YJICHBI.

64 |4 | OCHOBHOE CBOMCTBO MPOMOPIUH.
Peuienue ypaBHEHUN.

65 |5 DopMHUpPOBaHNE YMEHUN B IPUMEHEHUHA OCHOBHOT'O CBOMCTBA
POMOPLHUH.

66 | 6 | IlponieHTHOE OTHOIIEHUE IBYX YHCEIL.

67 |7 Pemienue 3aa4 Ha MPOLEHTHOE OTHOIICHUE ABYX YHCEIL.

68 | 8 | IloBropeHue u cuctemMaTu3anus yueOHOro MaTepuaa mno
teme: «I Iponopumsi»

69 |9 | KourpousHas padora Ne 5 nmo Teme: «IIponopums»

70 | 10 | Koppekuus 3Hanui no teme: «l Ipomopumsi»

71 | 11 | Ilpsimasi nponopuyOHaibHAs 3aBUCUMOCTb.

72 | 12 | ObpaTHas nponopuruoHaIbHAast 3aBUCUMOCTb.

73 13 | Jlenenue unciaa B JaHHOM OTHOIIICHHH.

74 | 14 | Pemenue 3a1a4 Ha IPONOPLUUOHAJIBHBIE YACTH.

75 | 15 | KonTpoabHasi pabora 3a 1 mojyroaue

76 | 16 | OkpyKHOCTb U OJIYOKPY>KHOCTb. Kpyr u nosykpyr.

77 | 17 | JlnuHa OKpY>KHOCTH.

78 | 18 | Ilnomanp kpyra.

79 |19 | IlpoucxoxaeHue 4ucia 7.

80 | 20 | lunuuap, KOHYC, mmIap.

81 |21 | Cronbuarble qUarpaMmsl.

82 | 22 | KpyroBble 1uarpaMmsl.

83 | 23 | Bugsr coObITHIA.

84 | 24 | BeposSTHOCTb COOBITHIA.

85 | 25 | PemeHue 3a1a4 Ha ONpeeIeHUE BEPOSITHOCTH CIIy4alHOTO
COOBITHSI.

86 | 26 | IloBTOpeHue u cucTeMaTu3anus yaeOHOro MaTepuana mo TeMe:
«OKpYXHOCTb U KPYI»

87 |27 | KourpoJbHas padora Ne6 no teme: «OKpPYKHOCTb M KPYI»

88 | 28 | Koppekuus 3HaHui 1o TeMe: «OKPYKHOCTb U KPyT»
PannoHaJbHBIE YHCJIA M JelcTBHSA HAJ HUMU. - 70 4YacoB

89 |1 [TonoxuTENbHBIE U OTPULATENIBHBIEC YUCIIA.

90 |2 | KoopaunatHas npsiMasi.

91 |3 | IloHsATHE HEOTPUIATEIBHOIO M HETIOJIOKHUTEILHOIO YUCIIA.

92 |4 | ®opMupoBaHue yMeHU B 0003HAYEHUH TOYCK HA KOOPIUHATHON
IPSIMOIA.

93 |5 Ilensie uncia.

94 | 6 | PanuoHangbHBIC YKCTA.

95 |7 Mopyinb uncia.

96 |8 | Moaynu npOTHBOMOJIOAKHBIX YHCE.

97 |9 | ®opmMupoBaHUE YMEHUI B BBIYMCIEHUH MOJYJIS YUCIIA.

98 | 10 | CpaBHeHHE YKCeN C MOMOIIBI KOOPAUHATHOU MPSIMOIA.

99 | 11 | CpaBHEeHHE OTPULIATEIbHBIX YUCEL.

100 | 12 | Jlpyrue caydan CpaBHEHUS YUCET.

101 | 13 | IloBTOpeHHE U cCUCTEeMATH3AIMS YI€OHOTO MaTepHaa 1o

TeMe: «IlonokuTeIbHBIC B OTPULATCIIBHBIC YUCTIA»
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102 | 14 | KouTpoabHasi padora Ne 7 o teme: «IloJsio:kurenbHbIE H
OTpHIATEJbHbIC YHCIA»

103 | 15 | Koppekuus 3HaHui 1o teme: «Iloy10KuTenbHbIe 1
OTPULATENIbHBIE YUCIIa»

104 | 16 | CioxeHue yncels ¢ pa3HbIMU 3HAKaMHU.

105 | 17 | CnoxeHue 1ByX OTPULIATENIBHBIX YUCEIL.

106 | 18 | CymMma npOTHBOIOJIOKHBIX YUCET.

107 | 19 | ®opmupoBaHrEe YMEHHUI B CI0KEHUU PAIMOHAIBHBIX YHCEIL.

108 | 20 | CBOMCTBA CJI0KEHUS PAllMOHAIBHBIX YHCEIL.

109 | 21 | HaxoxxaeHue pa3HOCTH PAlMOHAIBHBIX YHCEl.

110 | 22 | ®opmupoBaHUE YMEHUIN B HAXO0XKIEHUHU PAa3HOCTH PallMOHAIbHBIX
YHCell.

111 | 23 | CpaBHEHHE UUCEI 1O UX PA3HOCTH.

112 | 24 | CamocrosiTenbHast paboTa 1o Teme: «Bpruntanue parmoHaIbHBIX
YHUCEI»

113 | 25 | IloBTOpEHUE 1 cCUCTEMaTH3AIMs y4eOHOTO MaTepHaa 1mo
TeMe: «CII0KEHNE U BBIYUTAHUE PALMOHAIBHBIX YHCET)

114 | 26 | KoutpoabHasi padora Ne 8 mo teme: «CJi0:keHre M BBIYMTAHHE
PAlMOHAJBLHBIX YHCE»

115 | 27 | Koppekuus 3Hanuii no teme: «CrnoxeHnue U BBIYUTaHHUE
paIMOHAJILHBIX YHCEI»

116 | 28 | YMHOXEHHE YUCEI C pa3HBIMU 3HAKAMHM.

117 ] 29 | YMHOXEHHE OTPULIATEIBHBIX YHCEL.

118 | 30 | Cnyuyau, Korja npou3BeACHUE PABHO HYIIIO.

119 | 31 | ®opmupoBaHHE YMEHUI B YMHOKECHUHN PAllMOHAIbHBIX YHCEN.

120 | 32 | CBoiicTBa YMHOXEHHS PAllMOHAIBHBIX YUCEI.

121 | 33 | Koaddummenr.

122 | 34 | PacnpenenuTesibHOE CBOMCTBO YMHOKEHHS.

123 | 35 | IlpaBuia pacKpbITHs CKOOOK.

124 | 36 | IlpuBeaeHne MoTOOHBIX CIaraeMbIX.

125 | 37 | ®opMupoBaHUE YMEHUI pacCKpbIBaTh CKOOKH U IPUBOJIUTH
MOA0OHEBIE ClIaraeMbIe.

126 | 38 | JleneHue uucell ¢ pa3sHbIMU 3HaKaMH.

127 | 39 | JleneHue oTpULaTENbHBIX YUCEIL.

128 | 40 | JleneHnue paBHBIX U MPOTHUBOIOJI0KHBIX YHCEIL.

129 | 41 | ®opmupoBaHUE YMEHUH B I€JIE€HUH PAllMOHAIbHBIX YHCEL.

130 | 42 | IloBTOpEHHME M CUCTEMAaTH3AIMs y4eOHOTO MaTepHraa 1mo
TeME: «Y MHOKEHHE U JICIICHUE
palMOHAIILHBIX YHCEI»

131 | 43 | KoutpouabHasi padora Ne 9 mo TeMe«YMHOKeHUE U /leJIeHHe
PAlMOHAJBLHBIX YHCET»

132 | 44 | Koppekuus 3HaHUH 10 TeMe:«Y MHOXKEHHE U JeJICHUE
palMOHAIILHBIX YHCEI»

134 | 45 | Pemenue ypaBHEHUH.

135 | 46 | Pemenue ypaBHEHHI CO CKOOKaMH.

136 | 47 | PemnieHue panvoHalIbHBIX YPABHEHUH.

137 | 48 | ®opmMupoBaHUE YMEHUI B PEIICHUH YPABHEHUM.

138 | 49 | Pemenue 3a1a4 ¢ IOMOIIbIO YPaBHEHU.

139 | 50 | 3agauu Ha TUIOMIAIA U IEPUMETPHI.

140 | 51 | 3amaum Ha IBMKECHHUE.
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141

52

[ToBTOpEeHHE U cucTemMaTu3alys yaeOHOTO MaTepuana o
TeME: «Y paBHEHUS)

142 | 53 | KonTpoabHasi padora Ne 10 mo Teme: «YpaBHEeHUsD)

143 | 54 | Koppekuus 3HaHUI M0 TeMe: «Y paBHEHUS»

144 | 55 | IlepneHauKyIsIpHBIE MPSIMBIE.

145 | 56 | IlocTpoeHue neprneHuKyISIpHBIX IPSIMBbIX.

146 | 57 | OceBasi CHMMETpHSL.

147 | 58 | lleHTpanbHasi CHMMETPHSI.

148 | 59 | IlocTpoeHne CUMMETPUYHBIX (UTYD.

149 | 60 | ITapamienbHblie NPSIMBIE.

150 | 61 | CBoiicTBO (akcHoMa) NapajIeIbHbIX IPSIMBIX.

151 | 62 | KoopanHaTHasi IOCKOCTb.

152 | 63 | IlocTpoeHne reoMeTpuyeckix GUryp Ha KOOPAUHATHOM IIIOCKOCTH.

153 | 64 | CuMMeTpHUUHBIE TOUKH.

154 | 65 | Urenue rpaduxos.

155 | 66 | Iloctpoenue rpaduKoB.

156 | 67 | CamocrositenbHas pabota o teme: «I padukm»(40Mun)

157 | 68 | IloBTOpeHUe U cUCTEMaTH3aIMsl y4eOHOTO MaTepHaia 1Mo TEME: «
KoopaunatHas miockocts. ['padukmy»

158 | 69 | KonTpoabnasi padora Ne 11 no teme:«KoopaunaTHas
I10CKOCTh. I'paduxm»

70 | Koppekuus 3nanuii no teme: «kKoopiMHaTHAS TJIOCKOCTb.

I'padpuxmy»
IloBTOpeHue U cucreMaTu3anus yueOHOro Marepuaaa— 12
4yacos

159 | 1 | Apudpmernueckue neicTBUs C OOBIKHOBEHHBIMU APOOSMH.

160 | 2 | OTHOWEHUS U IPOTIOPLIUH.

161 |3 CpaBHEeHUS, CI0KEHUE U BBIYUTAHUE PAITMOHATIBHBIX YUCE.

162 | 4 | IlpomexkyTouHas arrecTanus. UToroBasi KOHTpoJIbHasi pa6oTa
Ne 12

163 | 5 | AHanu3 KOHTPOJILHON PabOTHI.

164 | 6 | YMHOXEHHUE U JEJIEHNE PALIMOHAIBHBIX YMCEN .

165 |7 Permenune TekCcTOBBIX 3a1a4.

166 | 8 | Pemenue 3a1a4 Ha IPOLEHTHI

167 |9 | Pemienue ypaBHEHU.

168 | 10 | Pemenue 3a1a4 ¢ TOMONIBIO YPaBHEHUM.

169 | 11 | IlocTpoenue ¢puryp Ha KOOPAUHATHOM IIIOCKOCTH.

170 | 12 | O6obmaromuii ypok 1mo uToram roja.
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KanennapHo-temaruyeckoe IVIaHUpPOBaHUe Y4eOHOI0 MpeaMeTa
«Auaredpa»,7 kiaacc-102 yaca

Ne Ne CopepKaHueyyebHoromatepuana AaTta
YPOKa nnaH | ¢akr
FnaBal. BbipaxkeHus. ToxkpecTBa. YpaBHeHuA. (224)
§1.BuipaxceHus (5u4)
1 1 Yncnosble BbipaxeHua. KoppeKkuma 3HaHUI. [1010XKUTENbHbIE M OTPULATE/bHbIE YMCAa
2 2 Yucnosble BblparkeHMa. KoppeKumsa 3HaHUA.
3 3 BblipaxkeHus ¢ nepemeHHbIMM KoppeKLms 3HaHUI.
4 4 BblpaxkeHus ¢ nepemeHHbIMM KoppeKuma 3HaHU. JencTBUs ¢ AecATUYHbIMK Apobamu.
5 5 CpaBHeHMe 3HayeHu BbipaxkeHni .Koppekuma 3HaHui. [lelcTBmA ¢ 06bIKHOBEHHbLIMM
Apobsamu
§2.lMpeobpa3zoeaHue sbipaxceHuli (54)
6 1 CBolicTBa AEMCTBUIM Had, YnCNaMU.
7 2 ToxpecTtsa .
8 3 ToxaecTBeHHble NpeobpasoBaHus.
9 4 ToxaecTBa. KoppeKuus 3HaHUi.
10 5 BxopHoe AMarHocTUYecKoe TectTuposaHue
§3.YpasHeHus c 00Holi nepemeHHoli (74)
11 1 AHanus pesynbTaToB TeCTUpoBaHue. KoppeKuma 3HaHWI.YpaBHEHMUA.
12 2 JInHeliHoe ypaBHeHMe.
13 3 YpaBHEHME N ero KOPHMW.
14 4 JInHeliHoe ypaBHEHME C O4HOM NepeMeHoM
15 5 PelweHune 3a4a4 C NOMOLLbIO YPaBHEHUM
16 6 PelweHwne 3a4a4 ¢ NOMOLLbIO YPaBHEHWI Ha ABUXKEHME
17 7 PeweHune 3agay c nomoLbto ypaBHeHUN. KoppeKuma 3HaHWiA.
§4. CmamucmuyecKue xapakmepucmukxu (5u4)
18 1 CpeaHee apudpmeTmyeckoe.
19 2 CpegHee apudmeTtmyeckoe. Pasmax n moga
20 3 MeanaHa Kak CTaTUCTUYeCKasa XapaKTepucTnka
21 4 MeanaHa Kak CTaTUCTUYeCKaA XapaKTepucTnka
22 5 KoHTponbHas paborta N2 2 no teme «YpaBHEeHUA»
nasa2 .OyHKuumn (11u)
§5. dyHKYyuu u ux 2pagpuku (54)
23 1 | AHanu3 KOHTPO/IbHOM paboTbl. KoppeKuns sHaHW. YTo Takoe PyHKLMA
24 2 BbluMcneHne 3HaueHu GyHKUmnK.
25 3 BbluncneHune 3HayeHu pyHKunmM no dopmyne.
26 4 paduK PyHKUUK
27 5 DyHKLMA 1 ee rpaduk.
§6. /luHeliHaagyHKYuA (64)
28 1 MpAamaa NponopLMOHaNbHOCTb
29 2 Mpsman NponopunoHanbHOCTb U eé rpaduK
30 3 | NInHeHasa dyHKLMA
31 4 | InHenHan yHKUMA 1 eé rpadmk
32 5 | NluHelHas dyHKLMA 1 eé rpaduK. KoppeKuma 3HaHUI
33 6 KoHTponbHas paboTta N2 3 no Teme « PyHKLUN»

FnaBa 3 .CTeneHb C HaTypanbHbIM NoKasaTtenem ( 11u)
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§7. CmeneHsb u eé ceolicmea (54)

34 1 AHanmns KoHTpPoAbHOM paboTbl. KoppeKuma 3HaHM. OnpegeneHune CTeNeHu c

HaTypa/sbHbIM NOKa3aTesnem
35 2 YMHOKeHuecTeneHemn
36 3 YMHOXeHue 1 aeneHnecteneHemn
37 4 Bo3ssegeHue B cTeneHb NponsBeaeHNA N cTeneHun
38 5 Bo3BeseHue B cTeneHb NPON3BEAEHUA U CTENEHU

$8.00Ho0uneHbI (64)

39 1 OAaHOYNEH U ero CTaHAAPTHbLIN BUA,
40 2 YMHOeHne oAHOYNEHA Ha OZIHOYNEH
41 3 YMHOXeHne ogHouYeHOB
42 4 Bo3BeaeHne ogHoueHa B CTENEHb
43 5 | dyHkummn Bnagay=x* ny=x3
44 6 KoHmponosHasa paboma Ne 4 no meme

«CmeneHb ¢ HOMYPAsIbHLIM TOKA3amesnem»

FnaBa 4. MHorouneHbl (17 )
§9. Cymma u pazHocmb MHO204seHo8 (3u4)

45 1 AHanuns KoHTpobHOM paboTbl. KoppeKuma 3HaHUA. MHOro4YneH 1 ero cTaHaapTHbLIN

BUA,
46 2 CnoxeHne MHOro4seHoB
47 3 BblunTaHMe MHOro4s1eHOB

§10. Mpou3eedeHue 0OHOYsEHA U MHO204AneHd (74)

48 1 YMHOXeHneogHo4YNeHaHa 0gHOYNEH
49 2 YMHOXeHNneoaHOoUY1eHaHaMHOrouneH
50 3 MpousseaeHne ogHoOYNEHAHAMHOro4YAeH
51 4 BblHeceHMe 0bLero MHOXUTeNs 33 CKOBKK
52 5 MNpeobpasoBaHWe MHOroOYNEHa B NpOM3BEAEHUE
53 6 MpeobpazoBaHMeE MHOTOUY/IEHA C MOMOLLbIO BbIHECEHWE 0BLLEFO MHOMXKUTENA 32 CKOBKM
54 7 KoHnmponeHaa paboma Ne 5 no meme « Cymma u pasHocmb MHO204/1€HO8.

MHoz0u4neHbl U 00HOYMEeHb! "

§11.Mpou3sedeHue mMHo204neHo8 ( 7 4)

55 1 AHann3 KOHTPOIbHOM paboTbl. KoppeKuma 3HaHMA. YMHOKEHWEe MHOToY1eHa Ha

MHOTOYJIEH.
56 2 MNpeobpasoBaHMe NpoU3BEAEHNA B MHOTOY/IEH
57 3 MpeobpazoBaHMe NPOU3BEAEHNA B MHOTOUYIEHYMHOYXEHMEM MHOFOY/IEHa Ha

MHOTOYJ/IEH.
58 4 Pa3noxeHne MHOroyieHa Ha MHOXUTENN CNOCOBOM FPYNNUPOBKHK
59 5 PasnoxeHne MHOrouIeHa Ha MHOXUTENN C MOMOLLbO BbIHECEHWUSA 06LLErO MHOXKMUTENS
60 6 Pa3noxeHne MHorousieHa Ha MHOXUTENN. KOPPEKTMPOBKA 3HAHU
61 7 KoHnmponeHaa paboma Ne 6 no meme

« [Tpou3sedeHue MHO20471eH08»

FnaBa 5. Popmynbl COKpPALLEHHOrO YMHOXeHuA (194)
§12. Keadpam cymmeol u Keadpam pasHocmu  (54)

62 1 AHann3 KOHTPOIbHOM paboTbl. Bo3BeaeHMe B KBaApaT CyMMbl ABYX BbIparKeHUM
63 2 BosBeaeHue B Ky6 Cymmbl U pa3HOCTU ABYX BblparKeHU
64 3 PasnoeHne Ha MHOXKUTENM C NOMOLLbI0 GOPMYJ/Ibl KBagpaTa CyMMbl
65 4 Pa3snoxeHne Ha MHOXKUTENU C TOMOLLbIO GOPMY/bl KBaAPATA PA3HOCTU
66 5 Pa3noxeHne Ha MHOXKMTENM C NOMOLLbI0 GOPMYN KBaZpaTa CYMMbl M KBaapaTa

Pa3HOCTU

$13.Pa3zHocmb Keadpamoe . Cymma u pazHocmeo Ky6oe( 7 4)
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67 1 YMHOeHMe pasHOCTU ABYX BbIParKEHUN Ha UX CYMMY
68 2 MNpeobpasoBaHMe NpPon3BeLEHMNA B MHOFOU/IEH.
69 3 PasnorkeHne pasHOCTM KBaAPATOB HA MHOXUTENN
70 4 MpeobpasoBaHMe NPOU3BEAEHNA B MHOIOUIEHC MOMOLLbIOGOPMY/Ibl Pa3HOCTU
KBaZpaTOB Ha MHOXUTENN
71 5 Pa3snoxeHne Ha MHOXUTENN CyMMbl Ky6oB
72 6 PasnoxeHne Ha MHOMUTENU CYMMbI U Pa3HOCTU KyboB
73 7 KoHnmponeHaa paboma Ne 7 no meme
« PopMysbl COKPAWEHHO20 YMHOXeHUA»
§14.Mpeobpa3zosaHueyenvixabiparceHuli(74)
74 1 AHanun3 KOHTpPOoIbHOM paboTbl. KoppeKuma 3HaHMIA. NpeobpasoBaHMe Lenoro
BbIPa*KEHMA B MHOFOY/EH
75 2 MpeobpazoBaHUe LLENOrO BbIPAKEHMA B MHOFOUIEH, C MOMOLLbIO GOopMy
COKpaLLLEHHOTO YMHOKEHMA
76 3 MpeobpazoBaHue LLENOro BbIPAXKEHMUA B MHOTOU/IEH C MOMOLLLBbIO Pa3/IMYHbIX cnocoboB
pa3noxeHus
77 4 MpuMeHeHWe pasIMUHbIX CNOCOBOB Pas/oXKeHMUs.
78 5 MprMeHeHWe pa3NYHbIX CMOCOO0B PA3/IOKEHUSA MPU PA3TIOKEHUM MHOTOYNEHA.
79 6 KoHmponosHasa paboma Ne 8 no meme
« lMpeobpa3osaHue yenvix ebipaxiceHuli»
80 7 AHanuns KoHTPoibHOMN paboTbl. KOppeKkTMpoBKa 3HaHUIN
naBa 6. CuUCTembl IMHENHbIX ypaBHeHUI (16u4)
$16. /luHeliHble ypasHeHUs ¢ 08yMSA nepemMeHHbIMU U ux cucmems! (54)
81 1 JInHeliHoe ypaBHeHWe C ABYMA NepemMeHHbIMMU
82 2 paduK NMHENHOro ypaBHeHMUS.
83 3 MocTtpoeHune rpadmka ANHEMHOro ypaBHEHMUS.
84 4 CncTemMbl IMHENHbIX YPaBHEHWUNA.
85 5 PelweHune cnctembl NMHENHbBIX YPaBHEHWIA.
§17.PeweHue cucmem nuHeliHbix ypaeHeHuli(11y)
86 1 Cnocob noacTtaHOBKM
87 2 PelueHune cucTem ypaBHEHUI C NOMOLLBIO cnocoba NoACcTaHOBKM
88 3 MpumeHeHWe cnocobanoACTaHOBKU NPU PELUEHMN CUCTEM YPABHEHWA
89 4 BMP
90 5 MprmeHeHWe cnocoba CNOXKEHNA NPU PELIEHUM CUCTEM YPABHEHUI
91 6 PelweHwne 3a4a4 ¢ NOMOLLbIO CUCTEM YPABHEHW
92 7 PelweHwne 33434 c NOMOLLbIO CUCTEM YPABHEHWUI HA ABUXKEHME
93 8 PeweHwne 3a4a4 C NOMOLLbIO CUCTEM YPABHEHWUI HA NPOLEHTHI
94 9 PelwweHune 3a4a4 c NOMOLLbIO cUCTEM ypaBHeHUI. OboleHme
95 10 | KoHTponbHaA paboTa no Teme «PelueHue cuctem SIMHeMHbIX yPpaBHEHUIA»
96 11 | AHanu3 KOHTPO/IbHOM paboTbl. KoppeKuma 3HaHUI.
MoemopeHue ( 64)
97 1 DyHKUNK
98 2 OpgHouneHbl. MHOro4neHbl
99 3 MpomexcymoyHaa ammecmayusa. KoHmponsHaa paboma 3a 200
100 4 AHaNN3KOHTPOIbHOMPAbOTbI.YPaBHEHUS.
101 5 dopmMynbICOKPALLEHHOTOYMHOKEHUA
102 6 Ob6ob6uatolee NoBTOpeHUe 3a 7 Knacc.
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KanenapapHo-remaTudeckoe mJIaHMPOBaHUE Y4eOHOI0 NpeaMeTa

«I'eomeTpus» ,7 k1acc — 68 yacos

Koun-
Ne Pa3nes, Ha3BaHHe ypoka B
n/n NMOYPOYHOM IVIAHUPOBAHUH Hecrso Aata Paxcr
4aCc0B
FNABA I. HAYANbHBIE FTEEOMETPUYECKUE CBEOQEHUA(11)
§1. IPSIMASA U OTPE30OK 1
1 | Touku, npsiMele, orpe3ku. lIpoBemmBanne npsMoil Ha MecTHOCTH, 1.1, 2. 1
§2. YU U YIOJ1 1
2 | Jly4. Yron, .3, 4. 1
§3. CPABHEHHME OTPE3KOB U YIJIOB. 1
3 | PaBenctBo reomerprueckux ¢puryp. CpaBHEeHHE OTPE3KOB U YTJIOB, 11.5,0. 1
§4. UIBSMEPEHUE OTPE3KOB 2
4 Jnuna otpeska. M3mepeHue oTpesKoB., I.7. 1
5 EanHunubl uamepeHuma. UameputenbHble MHCTPYMEHTbI. PelweHune 1
3a4ad no teme, n.8.
§5. USMEPEHMUE YINOB 1
6 | I'pagycHas mepa yrna. I3smepenue yrioB Ha MecTHOCTH, 11.9, 10. 1
§6. MNEPIIEHIUKYJISAPHBIE ITPSIMbBIE 5
7 CMexHbIE 1 BEpTHKAIbHbIE yIIIbl, .11, 1
3 [epneraukynspueie npsMbie. [locTpoeHUE MPAMBIX YTIIOB HA MECTHOCTH, 1
m12, 13.
9 0O6006menue Teopun. Pemenne 3amau. [logroroska x K.P. 1
10 KOHTPOJIBHAS PABOTA Nel«HauanbHble TeOMETPUYECKUE 1
CBeJICHUs», m.1-13.
11 Amnanus K.P. Padora max ommokamu. 3SAUET Nel 1
FNABA Il. TPEYIOJIbHUKMWU. (18 u)
§1. IEPBBI NPU3HAK PABEHCTBA TPEYTI'OJIbHUKOB 3
12 TpeyronbHuk, m.14. 1
13 [lepBrlii IpHU3HAK paBEHCTBA TPEYTOIHHUKOB, TIO15. 1
14 PewreHue 3a1a4y Ha NpUMEHEHUE EPBOTO NPU3HAKA. 1
§2. MEJIMAHBI, BUCCEKTPUCHI 1 BBICOTHI TPEYTI'OJIBHUKA 3
15 [epnieraukynsp k npsmoii. MenuaHbl, OUCCEKTPUCHI U BHICOTHI 1
TpeyrojabHuKa, .16, 17.
16 CBoiicTBa paBHOOEAPEHHOTO TPEYTOJbHUKA, 11.18. 1
17 Pemenwne 3agad o teme «PaBHOOEAPEHHBIN TPEyroabHUKY P, THA. 1
§3. BTOPOM U TPETHI1 NPU3HAKU PABEHCTBA TPEYI'OJIbHUKOB. 4
18 BTropoit npu3Hak paBeHCTBa TpeyroabHMKOB, N.19. 1
19 Pemenune 3a1a4 Ha NpUMEHEHNE BTOPOr0 IPHU3HAKA. 1
20 Tpertunii npru3HaK paBeHCTBA TPEYTONBHUKOB, 11.20. 1
21 PeweHune 3a4a4 Ha NpMMeHeHne NPU3HaKoB PaBEeHCTBA 1
TpeyronbHukos P3, TNA.
§4. 3AAAYU HA NOCTPOEHUE 8
22 OKpyXHOCTb, 1.21. 1
23 2H3OCTp06HI/Ie UPKYJIeM | JuHeiKko#. [IpuMeps! 3a1ad Ha TOCTpOCHHE, 11.22, 1
24 Pemenue 3agay Ha mocTpoeHue. 1
25 Pemenwne 3aja4 Ha IpUMEHEHNE IPU3HAKOB PABCHCTBA TPEYTOJIHLHUKOB. 1
26 Pemenne 3amau PO, THA. 1
27 0O6006menue Teopun. Pemenne 3amau. [logroroska x K.P 1
28 KOHTPOJIBHAS PABOTA Ne2 «TpeyronsHukmny, n.14-23. 1
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29

| Anamms K.P. PaGora Han omm6kamu. SAUET Ne2

FNABA Iil. NAPANNENDBHLIE MPAMBIE. (13)

§1. MPU3HAKHN NAPAJIVIEJIBHOCTHU JIBYX IIPSAMBIX 4
30 OnpeneneHue mapayuiedbHbIX MPSIMBIX, 11.24.. 1
31 [Tpu3HaKy mapaieNbHOCTH ABYX NMPSIMBIX, .25 1
32 [IpakTueckue crocoObl HOCTPOCHUS MAaPAICIBFHBIX NPSMBIX, 1.26. 1

Pemenwue 3anau o teme «llpu3Haku napayuienbHBIX MPSAMBIX». Pemenue
33 1
3agad PO, TNA
§2. AKCUOMA NTAPAJUIEJIBHBIX ITPSIMBIX 9
34 006 akcrmomMax reoMeTpuH. AKCHoMa MapayuIeTbHBIX MPSIMBIX, 11.27,28. 1
35 CBolicTBa MapauIeIbHBIX IPSIMBIX. Teopema 00 yriiax, 00pa3oBaHHBIX |
JIBYMSI MTAPAJUICITLHBIMU NPSIMBIMH U CEKYIIEeH, 11.29.
36 CBOHCTBO MapasuICIbHBIX MIPSIMBIX.
37 Pemenne 3amad mo teme «Teopema 06u yriax, 00pa30BaHHBIX IBYMS 2
MapauIeTbHBIMU IPSIMBIMH U CEKYIIEI.
38 Pemenwne 3anau o teme «llapannensHblie mpsmbiey, 1.24-29..
39 Pemenue 3agau PO, YA no teme 3
40 0O6006menue Teopun. Pemenne 3amau. [lonroroska x K.P
41 KOHTPOJIBHAS PABOTA Ne3 «IlapannensHble npsimbiey, 11.24-29. 1
42 Amnamus K.P. Pabota Han omOkamu. SAYET Ne3 1
FNABA IV. COOTHOUMEHUS MEXIY CTOPOHAMMU U YITJIAMU TPEYTOJIBHUKA (21 1)
§1. CYMMA VYIJIOB TPEYTI'OJIbHUKA >
43 Teopema 0 cymMMe yriioB TpeyroiabHuka. OCTpOyTroiabHBINA, TPSIMOYTOIBHBIHN 1
Y TYTIOYTOJIBHBINA TpeyroabHukH, 11.30, 31.
44 Pemenue 3amaa PO, T'MA no teme 1
§2. OTHOHEHUSA MEXIY YIJIAMHA U CTOPOHAMMU TPEYT'OJIBHUKA 6
45 Teopema 0 COOTHOMIEHUSIX MEX/Ty CTOPOHAMH U YTIIaMH TPEYTOJIbHHKA, 1
m.32.
46 HepasenctBo TpeyronpHuKa, 11.33. 1
47 HepasenctBo TpeyronpHuKa, 11.33. Pemenue 3agau 1
48 O600mmenue Teopun. Pemenue 3anau. [Tonroroska k K.P 1
49 KOHTPOJIbHASI PABOTA Ne4 «CymMma yTiioB TpeyroJibHUKay, 1m.30-33. 1
50 Amnamns K.P. PaboTa Hax omnOKkaMu. 1
§3. IPAMOYT'OJIBHBIE TPEYT'OJIbHUKH 4
51 [IpssMmoyrosibHBIE TpEeyroabHUKU. HEKOTOphIE CBOMCTBA MPSIMOYTOJIBHBIX 1
TPEYTOJIBHHUKOB, 11.34.
52 Pemenwne 3aa4 Ha IPUMEHEHNE CBOWCTB NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB 1
53 [Ipu3Haky paBeHCTBA NPSMOYTONBHBIX TPEYTOJIBHUKOB. Y TJIOBOM 1
54 oTpaxxaTelb, .35, 36. 1
§4. HOCTPOEHHUE TPEYTI'OJbHUKA IO TPEM 3JIEMEHTAM 9
55 PaccTosiHue oT TOUKHM 70 NPAMOI. 1
56 PaccrosiHre Mexay mapayieIbHBIMA TTPSIMBIMH, 11.37. 1
57 [TocTpoeHne TpeyrodpHUKA MO ABYM CTOPOHAM M YTy MEXKIy HUMH. 1
58 [MocTpoeHue TpeyroapbHUKA IO CTOPOHE U JABYM MIPUIICIKAIINM K HEH yriiam 1
MEXY
59 ITocTpoeHune TpeyrojabHUKa 0 TPEM CTOPOHAM.. 1
60 Pemenue 3amau PO, OI'D 1
61 O600mmenune Teopun. Pemenue 3anay. [lonroroska k K.P 1
62 KOHTPOJIbHASI PABOTA NeS «IIpssMOYToJbHBIN TPEYTOIBHUKY, 11.34-38. 1
63 Amnamns K.P. Pa6ota Hag ommOkamu JAUYET Ned 1
NTOI'OBOE NIOBTOPEHMUE (54) 5
64 Axcmomatmuecknii Metox B reometpun. Hauama Esximmna. Mctopus 5-ro 1
MocTyJarta
65 PaBHOOGEIPEHHBII TPEYTONBHUK, €r0 CBOWCTBA. 1
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66 Pemenwne 3anad Ha mocTpoeHue .38 1
67 Pemenne 3aa4 Ha 10Ka3aTCJIbCTBa C UCIIOJIb30BAHUEM ITPU3HAKOB 1
NMapaJICIbHOCTH MTPAMBIX.
68 Hrorosoe 3anstue. 3amaun trectoB PO, OT'A 1
KanenpapHo-temaTudeckoe IiIaHUPOBaHHE Y4eOHOT0 ITpeMeTa
«Auaredopa» 8 kiaacc-102 yaca
Ne Ne CopeprkaHue yuebHoro matepmana Darta
MnaH dakKr
MNoBTOpeHue usyyeHHoro B 7 Knacce (2u)
1 1 MHorouyneHsbl
2 2 ®opMynbl COKPALLEHHOTO YMHOMEHMUS
lnhaBa 1. PaymoHanbHble gpobu  (23u)
PauuoHanbHble apobu u ux ceoiictea (5 u)
3 1 PauuoHanbHble Bblpa*keHun
4 2 O6nacTb 4ONYCTUMBIX 3HAYEHUM
5 3 OcHOBHOE CBOMCTBO ApobMu.
6 4 CokpalleHue apobei
7 5 MprmeHeHne OCHOBHOrO CBOMCTBa Apobu
Cymma m pasHoCTb gpobenn (7)
8 1 CnoxeHue gpobeli c 0oAMHAKOBbIMM 3HAMEHATENAMM
9 2 CnoxeHue v BbluMTaHMe apoben ¢ 04MHAKOBbIMW 3HAMEHATENAMM
10 3 BxoaHoe agnarHocTuyecKoe TeCTUpoBaHue
11 4 AHann3 KOHTPONbHOM paboTbl. KoppeKkTnposKa 3HaHWUI. CnoxKeHne
Apobei ¢ pasHbIMM 3HaMeHaTeNAMM
12 5 BblunTtaHme gpobeit ¢ pa3HbIMM 3HAMeHaTeNAMM
13 6 CnoxkeHue v BbluMTaHMe apoben ¢ pa3HbIMU 3HAMEHATENAMM
14 7 0606ueHne no Teme « Cymma U pasHOCTb gpobein»
MpoussepeHune n yactHoe gpobeit  (114)
15 1 YMHOXeHne apobeit.
16 2 Bo3seaeHue apobu B cTeneHb
17 3 MpumeHeHne GOpMyN COKPALLEHHOTO YMHOMXKEHUA NPU YMHOXKEHUM
apobeit
18 4 | OeneHune ppoben
19 5 HaxoaeHne 3HaYeHUI BblpaxKeHU Npu geneHnm apoben
20 6 Mpeobpa3oBaHMe paLMOHa/bHbIX BbiparKEHWIA.
21 7 JlOKa3aTenbCTBO TOXAECTB
22 8 MoacTaHOBKA M Npeobpa3oBaHMe PaLMOHA/bHbIX BblpaXKeHUM
23 9 OYyHKUMA Y = K/X 1 ee rpaduk
24 10 KoHTponbHasa pabota N22 no Teme «lMpeobpa3oBaHue paumMoHaAbHbIX
BbIpa)KeHUn. DyHKLUA Y = K/X».
55 11 AHann3 KOHTPONbHOM paboTbl. KoppeKkTpoBKa 3HaHWI. PeweHne
ypaBHeHWI rpadmnyecknm cnocobom
nhaea 2. KBagpaTHble KOPHU (19u)
DeiictButenbHble uncna (24)
26 ‘ 1 ‘ PaunoHanbHble Yncna
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27 2 NppaumoHanbHble Yyncna
ApudmeTnueckunii KBagpaTtHblii KopeHb. (54)
28 1 KBaapaTHblie KOPHU. ApUPMETMUYECKMI KBAAPATHbIA KOPEHb
29 2 | YpaBHeHue x> =a
30 3 HaxoxaeHne npnbanKeHHbIX 3HAYEHWUIM KB. KOPHA
31 4 | dyHKuma y = \/; n ee rpaduk.
32 5 | CsoicTBa PyHKUMM Y = \/;
CBoiicTBa apuPMeTUYECKOro KBaApaTHOro KopHs (44)
33 1 KBagpaTHbIi KOpeHb U3 NPOU3BEAEHUA
34 2 KBagpaTHbIi KOpeHb 13 Apobu
35 3 KBagpaTHbIi KOPEeHb U3 CTENEHMU
36 4 KonmponoHas paboma N2 3 no meme « Ceolicmea
apugpmemuyecKo20 KeaOPAMHO20 KOPHA»
MpumeHeHMe cBOMNCTB apndMETUUYECKOro KBagpaTHOro KopHa (8u)
37 1 AHanun3 KOHTPONbHOM PaboTbl. KoppeKTUPOBKA 3HAHMIA.
Mpeobpa3oBaHne apumMeTU4ecKkoro KopHa
38 2 BbiHECEHME MHOXKMTENA 3@ 3HAK KOPHA.
39 3 BHeceHWe MHOXUTENA N0, 3HAaK KOPHA
40 4 Mpeobpa3oBaHne apuPMeTUYeCcKoro KOpHA ¢ UCNONb30BaHNEM CBOMCTB
KBaZpaTHOro KOpHA
41 5 OcBo0osk/IeHnEe OT UPPALMOHATIFHOCTH B 3HAMEHATEIIE.
42 6 Mpeobpa3oBaHMe BbipaXKeHWUIM, cCOaepKALMX KBaAPaATHbIE KOPHMU
43 7 Cucremartmsauma
44 8 KornmponobHasa paboma Ne 4 no meme «lpeobpazosaHue ebipaxceHul,
codeprcauux KeadpamHoie KOPHU».
Fnasa 3. KeagpartHble ypaBHeHua (21u)
KBagpaTHoe ypaBHeHue U ero KopHu (11u4)
45 1 AHanN3 KOHTPONbHOM paboTbl. KoppeKTUpoBKa 3HAHWUI. HenonHble
KBaZpaTHble ypaBHEHMA.
46 2 KoHTponbHaa pabota 3a 1 nonyrogue
47 3 AHaNN3 KOHTPONbHOM PaboTbl. KoppeKTUPOBKA 3HAHMIA.
ANCKPUMUHAHT. HaxoxXaeHne AUMCKPUMUMHAHTA.
48 4 dopmyna KopHen KBaAPaTHOrO ypaBHEHUA
49 5 PelweHne KBagpaTHbIX YPAaBHEHWUI C NOMOLLbIO ANCKPUMUHAHTA.
50 6 PelweHune 3aga4 ¢ NOMOLLIO KBAagPATHbLIX YPaBHEHUI
51 7 PelleHune 3a4a4 Ha ABUMKEHME C MOMOLLbIO KBaAPATHbIX YPaBHEHUMN
52 8 PeweHwne 33434 Ha NPOLLEHTbI C MOMOLLbIO KBAAPATHbIX YPaBHEHUM
53 9 Teopema Bueta
54 10 | ObpaTHan Teopema Bueta
55 1 KoumpontlHaﬂ paboma Ne5no0 meme «PeweHue KeadpamHbix
ypasHeHul»
JOpo6Hble paunoHanbHbie ypasHeHuaA (10 u)
56 1 AHann3 KOHTPONbHOM pa6?TbI. KoppeKkTnpoBKa 3HaHWUI. Jpo6HbIX
PauUMOHAbHbIX YPaBHEHUMN
57 2 ANropuTtm pelieHma ApobHO-pauMoHaAbHbIX YpaBHEHUM
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58 3 PeweHne ApOOHO-PALMOHANBHbBIX YPaBHEHWU
59 4 PeweHwne npocTbix APOOHO-paLMOHANbHbBIX YPAaBHEHUN
60 5 PeweHne ApOOHO-PALMOHANBHbBIX YPaBHEHWU
61 6 PeweHwne 33434 C NOMOLLbIO PALMOHANbHbIX YPAaBHEHUI HA ABUKEHWNE
62 7 PeweHwne 33434 C NOMOLLbIO PALMOHANbHBIX YPAaBHEHUI HA NPOLEHTbI
63 8 PeweHwne 33434 C NOMOLLbIO PALMOHANbHbIX YyPaBHEHUM
64 9 Cucrematmsauma
65 10 | KoHmponbHaa paboma N906no meme «PeweHue dpobHo-
PAYUOHANBHLIX YPABHEHUI»
FnhaBa 4. HepaseHcTBa (20u)
Yucnosblie HepaBeHCTBA U UX CBOICTBA (9 u)
66 1 AHanN3 KOHTPONbHOM paboTbl. KoppeKTUpoBKa 3HAHWUI. Yucnosble
HepaBeHCTBa
67 2 Buabl HepaBeHCTB
68 3 CBOMCTBA YNCNOBbIX HEPABEHCTB
69 4 | JoKasaTenbCTBa YMCNOBbIX HEPABEHCTB
70 5 CnoxeHune n yMHOXKeHWe YACNOBbIX HEPABEHCTB
71 6 MpeactaBneHne o Bo3pacTatollen, yobiBatoLLen, MOHOTOHHON GYHKLMK
Ha NPOMEXKYTKe
72 7 NccnepoBaHme pyHKUUMM HA MOHOTOHHOCTb
73 3 KonmponoHas paboma N27 no meme «Ceolicmea 4ucnoebix
HepaseHcme»
74 9 MorpewHoCcTb M TOYHOCTb NPUBANKEHNA
HepaBeHcTBa ¢ 0gHOIH nepemeHHO u ux cuctembl ( 114)
75 1 AHanu3 KOHTPONbHOM paboTbl. KoppeKTMpoBKa 3HaHUI. MepeceyeHune n
06begMHEHNE MHOXECTB
76 2 YucnoBbie HEpPaBEHCTBA
77 3 Yncnosble NnpomeXKyTKU. CBOMCTBA YNCNOBbIX HEPABEHCTB
78 4 PelleHne HepaBEHCTB C 04HON NepeMeHHOoM
79 5 NccnepoBaHme pyHKUUMM HA MOHOTOHHOCTb
80 6 PeweHne KBaApaTHbIX HEPABEHCTB
IV yetBepTb
81 7 MeToa, UHTEepBanNoB..
82 8 CBOMNCTBA HEPABEHCTB C OAHOMN NEepeMEHHOMN
83 9 PelueHne cnctem HepaBEHCTB C OAHOW NepeMeHHOMN
84 10 | Cucrematusaumsa
85 1 Koumpoanfm paboma Ne8no meme «PeweHue HepageHcmMa8 ¢ 00HOIi
nepemeHHo».
FnaBa 5. CteneHb ¢ LenbiMm nokasarenem. ( 11 u)
CTeneHb C Le/ibiM NoKa3atenem u eé ceomnctea (74)
36 1 AHann3 KOHTPONbHOM paboTbl. KoppeKkTnpoBKa 3HaHUI. OnpeaeneHve
CTeNEeHU C LLeNbiM OTPULLATENbHbIM NOKa3aTenem
87 2 CBOMCTBA CTEMEHU C Lie/IbIM NoKasaTenem
88 3 BMP
89 4 Mpeobpa3oBaHue BbIpaXKeHUI C MOMOLLbIO CBOMCTB CTEMNEHMU
BO3BeAEeHMA B CTeNeHb
90 5 CtaHaapTHbIN BUA Yncna
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91 6 Cucremartmsauma
92 . KoumponbHaa paboma Ne 9 no meme «CmeneHs ¢ yesnbim
nokasamesnem».
dnemeHTbI CTaTUCTUKN  (44)
93 1 AHanun3 KOHTPONbHOM paboTbl. KoppeKTMpoBKa 3HaHUI. CHop n
rPyNnNMpPoBKa CTaTUCTUYECKUX JAaHHbIX
94 2 CTaHAapTHbIN BMA, YnCna
95 3 HarnagHoe npeacrasneHme CTaTUCTUYECKOM MHPOopMaLLmMm
96 4 Knaccunyeckune onpepeneHna BepoATHOCTU.
NosTopeHue( 6 4)
97 1 MpomexcymouHaa ammecmayusA. Mmozoeas KOHMponabHaA paboma
98 2 AHann3 KOHTpPONbHOM paboTbl. KoppeKkTnpoBKa 3HaHWUN. Apobu
99 3 KBagpaTHble KOpHHU
100 |4 KBagpaTHble ypaBHeHuUA
101 |5 HepaBeHcTBa
102 | 6 CreneHb C LenbIM NOKasaTenem
KasiengapHo-remaTuyeckoe mJIaHMpoOBaHUe Y4eOHOI0 NpeaMeTa
«I'eomeTpus», 8 k1acc -68 yacos
Ne Ne
Paznen, Ha3BaHue ypoka B dak
YpO | pasi TMOYPOYHOM IJIAHHPOBAHUHT Aata T
Ka | eaa
INOBTOPEHHUE (2 4)
1 1 [ToBTOpeHue. YTiibl, BUABI YIJIOB U UX CBOMCTBA.
2 2 [ToBTopenue. Tpeyronsuuku. [Ipu3Haku paBeHCTBa TPEYTOJILHUKOB
I'JTABA VAETBIPEXYT'OJIbBHUKHA (14 4)
§1. MHOI'OYT'OJIBHUKM (2 4)
3 1 MHoroyronbHUK. BEITYKIIBII MHOTOYTOJIBHHK, 11.39.
4 2 Mpuoroyronsauku. Pemenue 3agau PO, ['HUA, n.o. 40,41.
§2. TAPAJUIEJIOT'PAMM U TPAIIELIUS. (12 4)
5 1 [Tapamenorpamm. CBoiicTBa mapayiesorpaMm 1m.42
6 2 [TpusHaky mapamnenorpamma, m.43.
7 3 Pemenwne 3a1a4 Ha CBOMCTBA M MPU3HAKY IMAPAILICIOTPaMMA.
8 4 Tpanenus, n.44.
9 5 Teopema Daneca, n.44.
10 6 3amaun Ha TOCTPOEHHNE UPKYJIEM U JTHHEHKOH.
11 7 [IpsimoyronbHUK, 11.45.
12 8 Pom6 u xBagpar, m.46.
13 9 Pemenue 3amau.
14 10 | OceBas u nieHTpanbHAsI CUMMETpHH, 11. 47. Pemenne 3agaq PO, THA
15 11 | O6o6menue Teopun. Pemenne 3anay. [lonroroBka Kk KOHTPOJIBHOMN paboTe
«YeTpIpexyroabHUKNY, M.1. 39-46.
16 12 | KOHTPOJIBHAA PABOTA Nel « Yemvipexyeonvrukuy, n.n. 39-46.
I'JTABA VI IIVIOIA D (14 1)
§1. IJIOAJIb MHOT'OYT'OJIBHUKA. (2 4)
17 1 Amnanu3 KoHTposbHOU paboThl. [loHsTHE TUTOManM MHOTOYTrONBHHKA. [lomans
KBajpara, m.1. 48, 49,
18 2 [Inomane npsaMoyroasHUKa, 11.50.
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2. INIOA U ITAPAJUVIEJIOTPAMMA, TPEYI'OJIBHUKA U TPAIIEIIUUN. (6 u)

19 1 [Tnomanp napamienorpamma, .51,

20 2 [Inomane TpeyronpHuka, m.52.

21 3 [Tnomane TpeyronpHuka, Tpaneruu n.52. Pemenne 3agad PO, TUA

22 4 Perienre 3agau Ha BRIYUCICHUE ILIOIIAaAEH GUTYD

23 5 Pemenue 3amad Ha HaxoxkAeHHUE ToIomann. 3agaun PO, A

24 6 Teopema [Tudaropa, n.54.

§3. TEOPEMA ITU®AT' OPA. (6 4)

25 1 Teopema, oOpatnas Teopeme [udaropa, m.55.

26 2 Pemenwne 3anad Ha npumeHeHne Teopemsl [udaropa u 0OpaTHOil €if TeopeMsl.

27 3 Pemenue 3amad mo teme. Pemenne 3agau PO, TNA

28 4 O0600mmenue Teopun. Pemenne 3amad. [loaroroBka k KOHTPOJIBEHOM paboTe
«ITnomane», m.a. 47-55.

29 5 KOHTPOJIbHAA PABOTA Ne2 «llnowaovy, n.n. 47-55.

30 6 Anammz K.P. IIponopiimonansabie 0Tpe3kH, 11.56. Onpenenenre mogo0HbIX
TPEYTOJIHHHUKOB.

T'JIABA VII IIOJOBHBIE TPEYTI'OJIbHUKHA (20 4)

§1. ONPEJAEJIEHME INOAOBHBIX TPEYTI'OJIBHUKOB. (2 41)

31 1 OTHOIIeHNE TUIOMIA/EH MOTOOHBIX TPEYTOIBHUKOB, ILII. 57, 58.
32 2 Pemenne 3agau T'MA
§2. IPUBHAKU NNOAOBUA TPEYI'OJIBHUKOB. (6 1)
33 1 [lepBrIii Tpr3HAK MOAOOHS TPEYTONBHUKOB, 1.59.
34 2 PGSIJ;eHI/Ie 3a7a4y Ha IPUMEHEHHE NIEpBOTo NpU3HaKa MOJ00Hs TPEYTrOJIbLHUKOB,
n.59.
35 3 Bropotii u TpeTuii npuzHaku mogo0ust TPEyroJibHUKOB, 1.11. 60, 61.
36 4 Penienue 3a1au Ha npUMEHEHHE NPU3HAKOB MOJ00MsI TpeyroiabHuKoB PO, TNA
37 5 O600mmenune Teopun. Pemenue 3amad. [ToarotoBka kK KOHTPOJIEHON paboTe
«[Ipr3Haku nompoOus TPEYTONBHUKOBY, ML.IL 56-61.
38 6 _15((50?] TPOJIBHAA PABOTA Ne3 «llpuznaxu no0obus mpey2oibHUK08», n.1.
§3. IPUMEHEHUME NOJOBUSA K TOKA3ATEJBCTBY TEOPEM U PEHIEHUIO 3AJAY.(74)
39 1 Anamms K. P. Cpennsas nuaus tpeyronpHuka, 1.62. Pemenue 3amay.
40 2 CBOICTBO MeIMaH TPEYTOJILHUKA
41 3 [TponopiimoHaabHBIE OTPE3KU
42 4 [IpomoprmoHanbHEIE OTPE3KH B MPSMOYTOJIBHOM TPEYTOJIbHUKE, I1.63. Permenue
3a/aq
43 5 3amayun Ha TOCTPOEHNE METOIOM TTO100uS
44 6 WzmeputenpHble paboThl HA MECTHOCTH
45 7 [IpakTveckue npuIoKeHus moaoous TpeyroibHIKoB. O mogooun
TIPOM3BOJIBHBIX PuUTyp, 1.11. 64, 65.
§4. COOTHOLIEHUSA MEXIY CTOPOHAMMU U YI'JIAMU ITPAMOYI'OJIBHOI'O
TPEYT'OJIBHHUKA. (5 u)
46 1 Clxé}gyc, KOCHHYC ¥ TAaHT'€HC OCTPOTO YIila MPSMOYTOJILHOTO TPEYTOJIbHUKA,
11.66.
47 2 3HaueHus CUHyca, KOCUHYyca M TaHreHca s yraos 30°, 45° u 60°, n.67.
48 3 Pemenne 3amau PO, TA.
49 4 0O606menue Teopun. Pemenne 3amayu. [lonroroBka Kk KOHTPOIBHOM paboTe
50 5 KOHTPOJIbHAA PABOTA Ned «Ilpumenenue nodobus Kk peuwieHuto 3a0auy,
n.n. 62-67.
TJIABA VIII OKPYKHOCTD (14 4)
§1. KACATEJIbBHASA K OKPYXKHOCTMN. (2 4)
51 | 1 | Amnamus K.P. B3anMHOe pacronoxenue IpsiMOi U OKPYKHOCTH, 11.68. | |
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| KacaresbHas K OKPYKHOCTH, 11.69.

§2. HEHTPAJIBHBIE U BIIMCAHHBIE YIVIBL.(5 1)

53

KacarenbHas K okpy>XHOCTH. Perienue 3aiau

54

I'pagycHas mepa 1yru okpyskHocTH, 11.70.

55

Teopema o BMcaHHOM yrie, .71,

56

Teopema 00 0Tpe3Kax NepeceKaroNUXCs XOpa

57

(U0 NNy SN B N 3 o

Pemenue 3anad no teme «LlenTpanbHble u BucanHble yrasl» PO, TA

§3. YETBIPE 3AMEYATEJIbBHBIE TOYKH TPEYI'OJIBHUKA. (3 1)

58

CBoiicTBa OMCCEKTPHUCHI yTiIa 1.72.

59

CepenvHHBINA NEPIEHANKYIIP, M. 72

60

Teopema o0 mepecedeHNH BBICOT TPEYTOILHUKA,IT73

§4. BIIMCAHHASA U1 OITMCAHHASA OKPYKHOCTMU. (4 4)

61

Brucannas okpyxHOCTh. CBOWCTBO OMHCAHHOTO YETHIPEXYTOJIBHUKA I1.74.

62

OnucanHas oKpy>KHOCTb. CBOMCTBO BriricaHHOTO 4eTHIPEXYTOIbHUKA I1.75.

63

O600mmenue Teopun. Pemenue 3anau no teme «OxpysxHocTh». JloaroToBka k
K.P.

64

KOHTPOJIBHASI PABOTA Ne5 «Okpy>XKHOCTBY, ILII. 68-75.

HUTOTI'OBOE TIOBTOPEHHE (4 4)

65

UYetsipexyroasauku. PO, TMA

66

ITnomans. PO, TUA

67

ITono6Hsle Tpeyronsauku. PO, TMA

68

KAl —

OxpyxHOCTh. TOTrOBOE 3amsTHe. PO, TNA

KanennapHo-temaruyeckoe IVIaHUpPOBaHUe Y4eOHOI0 MpeaMeTa
«Auaredopa» 9 kiaacc- 102 yaca

Ne
ypoxa

Ne Conep:xanue y4eGHOT0 MaTepuaJia no
YPOK JIaHy
aB
TeMe

dakr

IToBTOpEHHe

1 IToBTOpenue. Brruucnenus.

2 IToBTOpenue. Pemenue 3amaq.

1. Kpagpatnunasa pynknus ( 224)

—

DyHKIHSL.

O06uacTh onpeaesieHusT (PyHKIIUH.
O061acTh 3Ha4YeHUH PyHKIUN

CBoiicTBa GyHKIIHNIHA

CaoticTBa pyHKIIMHA. MOHOTOHHOCTB

CgoiictBa dyHKIHi. [IpoMexyTKH 3HAKOITOCTOSTHCTBA

KBanparHblii TpEXUJIEH U €70 KOPHU

O(0|Q|N|n| B~ |W

Dopmyra pa3IoKeHHs KBaIPATHOTO TPEXUIEHA HA MHOKUTEH

—
(==

BxoaHoe amaraHocTuuecKoe TECTUPOBAHME

AmHanu3 KOHTpoJIbHOU paboThl. KoppekTupoBka 3HaHUIA.
KBanpatHbiii TpexusneH

O (0| | |[K(W| N

10 Paznoxxenne kBampaTHOro TpEXWICHA HA MHOKHUTEIIH.

11 Pemenue 1poOHOr0 palioHAILHOTO YPaBHEHHS

12 ®yukims y=ax’, €€ cBOWCTBa

13 | I'paduk pynxuum y=ax>

14 | Tpaduku pyHkimii y=ax’+1m ; y=a(x-m)>.
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17 15 | T'paduxu pyskumii y=ax>+m ; y=a(x-m)°.
18 16 | I'paduku dpynkiuii y=ax*+n ; y=a(x-m)°.
19 17 | IlocTtpoenue rpaduka KBagpaTHIHON (HYHKITHH
20 18 | KBagpatuunasi GyHKIIUS U TocTpoeHue e€ rpaduka
21 19 | Oyaknus y = X"
22 20 | ®ynkmus y = x". Kopenb n-if crenenu.
23 21 | Kopenb m-if crenenu u e€ rpadux
24 2 KonrpoabHas padora Ne 2 1o teme
«Keaopamuunaa ¢pynxkyusny.
2.YpaBHeHHsI U HEPABEHCTBA ¢ 0HOM nepeMeHHoM (154)
25 1 Ilenoe ypaBHeHHE.
26 2 Ilemoe ypaBHEHHE U €r0 KOPHH
27 3 Ilenoe ypaBHEHUE U €r0 KOPHU
28 4 JpoOHble panoHaIbHbIC YPaBHEHUS
29 5 Pemrenne qpoOHBIX pallMOHAIBHBIX YpaBHCHUN
30 6 Pemenue 3a1a4 ¢ IOMOILBIO APOOHBIX PALIMOHAIBHBIX
yYpaBHEHUUI
31 7 Pemenue 3a1a1 ¢ HOMOLLBIO JPOOHBIX PAIIMOHAILHBIX
ypaBHEHUH Ha IBHKECHUE
32 8 Pemenue 3aja1 ¢ MOMOIIIBIO JIPOOHBIX PALIOHATBHBIX
ypaBHEHUH Ha CMECH
33 9 Pemiennie HepaBeHCTB BTOPOM CTENEHU
34 10 PenieHre HepaBEHCTB BTOPOIl CTENEHH METOAOM MOJACTAaHOBKH
35 11 KOHTp?J‘IbHaﬂ paﬁoza Ne 3 «HepaBeHCcTBa BTOPOIi cTeneHU
€ OHO}i IepeMeHHOii».
12 AmnHanu3 KoHTposIbHOU paboTtel. Koppekuus 3Hanuii. Pemenue
36 HEPABEHCTB
37 13 Penrenne HepaBEHCTB BTOPOH CTETICHH
38 14 Penrenne HepaBEHCTB METOIOM HHTEPBAJIOB.
39 15 Pemennie HepaBeHCTB BTOPOM CTENIEHH METOIOM MHTEPBAJIOB
3. YpaBHeHHsI M1 HEPABEHCTBA ¢ ABYMSI lepeMeHHbIMH
(17 v)
40 1 MOHUTOPHHTOBAsI KOHTPOJILHAasI padoTa
41 2 YpaBHEeHHUs C IBYMS IEPEMEHHBIMH U €T0 Tpaduk
42 3 I'paduueckuii cocol penieHns: ypaBHEHHH
43 4 I'paduuecknii cocod penieHns CHCTEM YpaBHEHUH
44 5 Pemrenne cucteM ypaBHEHHH BTOPOH CTEIICHHU.
45 6 Pemenue cuctem ypaBHEHU BTOPOM CTENIEHHW METOJIOM
MOJICTAaHOBKH
46 7 Pemenne cuctem ypaBHEHHUI BTOPOl CTENEHMU.
47 3 Pemenue 3amad ¢ moMOIbI0O CUCTEM YPaBHEHHU BTOPOM
CTENEHH
48 9 Pemenvie 3a1a4 ¢ HOMOIIBIO CUCTEM YpaBHEHUH BTOPOIl
CTETCHH Ha JIBKCHHUE
49 10 Pemenue 3amad ¢ moMOIIBIO CUCTEM YPaBHEHHU BTOPOM
CTENEHH Ha NPOLECHTEHI
50 11 HepasenctBa ¢ 1ByMs nepeMEHHBIMU
51 12 Penrenre HepaBEHCTB C IBYMS ITEPEMEHHBIMHU
52 13 | HepaBencTsa ¢ iByMsl IepeMEHHBIMHU
53 14 CucTeMBl HEPABEHCTB C JIByMsI IEPEMEHHBIMU
54 15 Pemenne cucteM HEpaBEHCTB C IByMsl IEPEMEHHBIMHU
55 16 Pemienue pa3nuuHbIMU CTIOCOOaMU CUCTEM HEPABEHCTB C IBYMS

TNEPEMCHHBIMHA
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KonTtposbHas padora Ne 4 «Ypasnuenus u nepasencmea c

56 17
08YMA nepeMeHHbIMUY
4. ApudmeTnyeckasi 4 reoMeTpHYecKasi porpeccus
(16 9)
57 1 TTonsTHe TocneI0BaTEILHOCTH.
58 2 UncoBbIe OCIEIOBATETBHOCTH.
59 3 Ornpenenenne apuhMETHICCKON MPOTPECCUH.
60 4 FCo)npez[eneHI/Ie apH(l)MeTquCKOﬁ nporpeccuu. @opmyia n
© yneHa apudMETHIECKON TPOrPECCUm
61 5 dopmyiia CyMMBI N IEPBBIX WICHOB apU()METHUECKOM
IIPOTPECCUM.
2 6 Beruricnenue cyMMBbI N IEPBBIX YWICHOB apu(hMETHUIECKOM
nporpeccuu o Gopmyie.
63 7 Berurcnenue cyMMBbI N IEPBBIX YWICHOB apu(PMETUIECKOM
MIPOTpeCcCHu 1o hopMyiam.
64 3 KoutpoanHasi padota Ne 5 «Apugpmemuueckan
npozpeccusay.
65 9 OnpenieneHre reoMeTpUUEcKOi MPOrpeccu.
66 10 Omnpenenenne FCOMCT‘va/I'{eCKOfl nporpeccun. @opmyna n-ro
YJICHAa TCOMETPUYECKOH MPOrPEeCcCUH
67 11 ®dopMyra M-ro WieHa FTeOMETPUISCKON MPOTPECCUH.
68 12 dopmya CyMMBI 1 TIEPBBIX YICHOB F€OMETPUYESCKOM
HPOTPECCUH
69 13 Berurcienre cyMMBI 1 TIEPBBIX WICHOB F€OMETPHYECKOM
MIPOTPECCHH 1Mo hopmyIe
70 14 Berurciienre CyMMBI 1 TIEPBBIX YWICHOB F€OMETPUYECKOM
nporpeccuu mno ¢popmynam
7 15 Koutposannast padora Ne 6 «l'eomempuueckasn
npozpeccusny.
72 16 Amnanu3 KoHTpoJIbHON paboTtel. Koppekius 3HaHuit
5. Dy1leMeHTHI KOMOMHATOPUKHA H TEOPHH BEPOATHOCTEH
(13 9)
73 1 OCHOBHBIE TOHATHS] KOMOMHATOPUKHU
74 2 [Tpumepsl KOMOMHATOPHBIX 3a]1a4.
75 3 Pernienne KOMOMHATOPHBIX 3a7ad.
76 4 IlepecTraHoBKM.
77 5 IlepecranoBku. Pemienne 3anau
78 6 Pa3menienus.
79 7 Pa3smemenus. Pemenune 3amau
80 8 CoueraHusl.
IV yerBepTh
81 9 Kombunartopusie 3aiaun. CoueTanusl.
82 10 | OTHOCUTeNbHAs YacTOTa CIIy4altHOTO COOBITHSI.
83 11 | BeposiTHOCTh PaBHOBO3MOXHBIX COOBITHI
84 12 IIpoOHbI 3k3aMeH B popme OI'D
25 13 Ooboowarowguil ypox no « 1eMeHThl KOMOMHATOPUKHU
U TEOPUH BEPOSITHOCTEI
HTorosoe noBTopeHue Kypca ajaredopsl 7 — 9 kjiaccoB
(19 v)
86 3 Anzebpauueckue vipasrcenus
87 4 YUucnoBble BEIPAKECHUS
88 5 ToxxecTBeHHBIC TTPEOOPA3OBAHMS
89 6 AHanu3 nuarpamm
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90 7 CucreMbl ypaBHEHHI
91 2 Ilpomesicymounas ammecmayua. Hmozosasn
KonmponaovHasa paboma é gpopme OI'9
92 9 JInHeliHbIe HEPABEHCTBA
93 10 | CucteMbl HEPAaBEHCTB
94 11 | I'paduxu dpyHkmit
95 12 | KBagpatuuHas QyHKIUS
96 13 | ApudmMernueckast IpOrpecCcust
97 14 | 'eomerpuyeckas nporpeccus
98 15 | Pacuers mo hopmynam
99 16 Perrenue TekCcTOBBIX 33734
100 17 Penrenyie TEKCTOBBIX 3a7a4d HAa IBUKECHUE
101 18 Pemenue TeKCTOBBIX 3a/1a4 HA MPOLEHTHI
102 19 | PemeHune TekCTOBBIX 33134 Ha CMECU
KasiengapHo-remaTuyeckoe mJiaHMpoOBaHue Y4eOHOI0 NpeaMera
«I"eomeTpus», 9 ki1acc - 68 yacon
prI‘-;ca r?l‘i:e i‘i‘-’M‘z HaumeHoBaHue Hata Hata
pasjaeJa, rJiaBbl, TeMbI - no
Tema ypoka IVIAHY
BekTopsl (8 1)
1 1 1.1 | [lonsarue BexTopa. [ynmmuaa (Moayss) BekTopa. Mcnonb3oBanue
BEKTOPOB B (DU3HKE.
2 2 1.2 | PaBeHCTBO BEKTOPOB.
3 3 2.1 | HetictBus Hag BekTopamu. CyMMa ABYX BEKTOPOB. 3aKOHBI
CJI0KEHHSI BEKTOPOB.
4 4 2.2 | Cymma HECKOJIbKUX BEKTOPOB.
5 5 2.3 | JleficTBus HaJl BEeKTOpaMu. BeiunTaHue BEKTOPOB.
6 6 3.1 | YMHOXeHHe BeKTOopa Ha unciio. KoJmmHeapHble BEKTOPHI.
IIpoekuust Ha OCk.
7 7 3.2 | CpenHsisi TMHUS Tpaneuu.
8 8 3.3 | PemeHue 3aa4 METOJIOM BEKTOPOB.
Metoa koopaunar (10 4)
9 1 4.1 | llosaerenue memooa xoopounam. [Ipumepvi paznudnsvix cucmem

Koop()unam. Pasznoocenue 6eKmopa Ha cocmasidrijue 1o IByM
HCKOJUJIMHCAPHBIM BCKTOPAM.

10 2 4.2 | Pa3noxxeHne BEKTOpA MO KOOPAUHATHBIM ocsiM. Koopounamei
6€KmMopa, OCHOBHBIE IOHSATHS.

(98]

11 5.1 | Koopounamei cepedunvt ompeska.

12 4 5.2 | BpluucieHue IivMHbl BEKTOpa 0 KoopAuHaTaM. Paccmosnue
MedHcOy 08YMsL MOUKAMU HIIOCKOCHIU.

13 5 6.1 | Vpasnenus ghucyp. YpaBHEHHE OKPYKHOCTH.

14 6 6.2 | Vpasnenus ¢ueyp. YpaBHEeHNE MPSIMOIA.

15 7 6.3 | cnonp30BaHUE YPAaBHEHUN OKPYXHOCTH U MPSIMOUN NIPU PEIICHUU
3ajad.

16 8 Ilpumenenue 6ekmopos u KOOpOUHam OJisk peuleHus nPOCMenuux
2eoMempuieckux 3a0ad.

17 9 [IpumeneHnne meToaa KOOPAMHAT K PEIICHHIO 3a7a4 Ha
JI0KA3aTeJIbCTBO.
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18 10 KonrpoabHnas padora Ne 1 mo teme «Bekropbi. MeToj
KOOPANHAT»
CooTHOIIEeHUS] MeK1Y CTOPOHAMH H YIJIAMH TPeYIroJbHUKA.
CkaJjsipHoe npousBeieHue BeKTopoB (11 1)
19 1 7.1 | CuHyC, KOCUHYC, TAHT€HC, KOTAHT€HC HA EIUHUYHOU
nonyokpykHocTH (0T 0° 1o 180°). Tpuconomempuueckue gyuxyuu
Mynozo yaua.
20 2 7.2 | OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DopMmMyIibl
MIPUBEACHHUS.
21 3 7.3 | ®opMyIibl 1715 BBIUMCIEHHSI KOOPIMHAT TOUKH.
22 4 8.1 | ®opmMyna miomaau TpeyrojibHUKa 4epe3 ABE€ CTOPOHBI U yroJl
MEXy HUMHU.
23 5 8.2 | Teopema cunycos.
24 6 8.3 | Teopema xocumycos.
25 7 8.4 | BoluncieHue 3JeMEHTOB TPEYTOJIbHUKA C UCIIOIb30BAaHUEM
TPUTOHOMETPUYECKHUX COOTHOLICHHUH. Perenre TpeyroibHIKOB.
26 8 9.1 | Yron mexny BekTopamu. CkaisipHoe npouzgedeHue 8eKmopos.
27 9 9.2 | CkansipHOE MPOU3BEJCHNE B KOOPIMHATAX.
28 10 Pemenue 3a1ay B koopAMHATAX.
29 11 KonTpoubnas padora Ne 2 mo teme «COOTHOIIEHUSI MEXKIY
CTOPOHAMH M YIJIAMH TPeYTroJIbHUKA»
JUITMHA OKPYKHOCTH M IJIOIAAbL Kpyra (12 1)
30 1 10.1 | IIpaBunbHBIE MHOTOYTOJIbHUKH.
31 2 10.2 | OKpy>KHOCTb, OIIUCAHHAS OKOJIO NPABUNLHO20 MHO20Y20IbHUKA.
OKpY>KHOCTb, BIIMCAHHAS B NPABUIIbHBLL MHO20V20NbHUK.
32 3 10.3 | ®opMyiibl 1Sl BBIYUCIIEHUS IIOLAANA U CTOPOHBI IPaBUIIBHOTO
MHOTOYT'OJIbHUKA, paJinyca BIIMCAHHOM U OMMCAHHON OKPY)KHOCTH.
33 4 10.4 | Ilocmpoenue npaguibHblX MHO20)20/IbHUKOS.
34 5 11.1 | Jlnunaa OKpy>XHOCTH, (OpMyJia JJIUHBI OKPYKHOCTH, YHUCIIO .
HUcmopus uucna m.
35 6 11.2 | dyra okpyxHoctd. [JnuHa gyru. COOTBETCTBUE MEXIAY BETUUYNHOMN
yria v JUIMHOW AYTH OKPYXHOCTH.
36 7 11.3 | [Inomanp kpyra, hopmyna romaau kpyra. Keadpamypa kpyaa.
37 8 11.4 | Ilnomane cexropa.
38 9 Pemenue 3anau no teme «BIucaHHBIN B OKPYXKHOCTb ITPaBUJIbHBIN
MHOTOYTOJIbHUK»
39 10 Pemenue 3anau no teme «OnucaHHbIN OKOJIO OKPYKHOCTU
MIPABWJIbHBII MHOTOYTOJIbHUK
40 11 Pemenue 3agau no reme «/lnmua okpyxknoctu. [lnomans kpyra»
41 12 KonTpoabsnas padora Ne 3 nmo teme «/[J1THHA OKPYKHOCTH B
IUIOIIA/Ib KPYra»
JABu:xenns (8 4)
42 1 12.1 | Ilonstue mpeoOpazoBanus. [IpeacraBieHue o MeTanpeIMEeTHOM
MOHSATUY NPE0OpPa30BAHMUS.
43 2 12.2 | Ilonsitue nemxenus. CpoiicTBa ABMKEeHUs. [I[puMepsl 1BH>KEHUA
¢uryp
44 3 12.3 | OceBas u eHTpanbHas cuMMmeTpust. CummeTpust Guryp.
45 4 13.1 | Ilapannenvnuiii nepenoc.
46 5 13.2 | Ilosopom.
47 6 13.3 | Pemenue 3agau no teme «llapannensueiii nepenoc. [1oBopoTy.
Kombunayuu osudicenuii Ha niocKocmu u ux c60UCMad.
48 7 [Tonsitue romorernu. [Togobue duryp.
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49 | 8 | Kontpoannas paGora Ne 4 mo Teme «JIBHKeHHS»
HavanbHble cBeienns u3 crepeomerpun (10 u)

50 1 14.1 | 'eomerpuueckoe Teno. Harnsaablie npencTaBiaeHus O
MPOCTPAHCTBEHHBIX Tesax. [IpaBuibHbIe MHOTOTPAaHHUKH.

51 2 14.2 | Muozoepannuk u ezo snemenmol. Hazeanue MH0O202paHHUKO8 C
PA3HBIM NOTONACEHUEM U KOTUHECTNBOM PAHElL.

52 3 14.3 | IlepBruuHbIE NIPEACTABICHUS O TUPAMHUJIC, TapaUIeICUIEE,
IIPU3MeE, UX IEMEHTAX U IPOCTEUIINX CBOMCTBAX.

53 4 14.4 | IlpeacraBienue 06 o6veme U ero cBoiicTBax. Mizmepenue oobema.
Enuanner n3mepenns o6beMoB. O0beM mapaienenurena, Kyoa.

54 5 15.1 | IlepBuuHble NpeACTABIECHUS O LIMIUHAPE, KOHYCE, X DJIEMEHTAX U
MPOCTEUIIINX CBOMCTBAX.

55 6 15.2 | Hunuaap, KOHYC, UX pa3BepTKA, CEYCHUS, 00BEM.

56 7 15.3 | IlepBuuHbIe IpeAcTaBiICHUS O chepe U mape, UX AEMEHTaX U
npocTermx cBoicTBax.O0beM mapa.

57 8 15.4 | Pemenue npaktuueckux 3aaad no reme «{mmmnap. Konyc. Hlapy»

00 akcuomMax IIAHUMETPHUH

58 1 [TonsiTne 06 akcMOMaTHKE U aKCHOMAaTHYE€CKOM ITOCTPOCHHUH
reomerpud. I1aTe1i noctynar EBkiauaa u ero uctopusi.

59 2 Teopembl B TeOMETpHH: HEOOXOIUMOE U JOCTATOYHOE YCIIOBUE,
npsiMasi 1 oopaTHas TeopeMbl. J[okazaTenbcTBO OT MPOTUBHOTO.
KonTpnpumeps!.

HTorosoe noBropeHue
9 yacos

60 1 [ToBTopenne. TpeyrosbHuk. COOTHOIIEHUS B TPEYTOJIbHUKE.

61 2 IToBropenue. [nomans TpeyronbHuKa.

62 3 [ToBTOpenue. UeThIpeXyroabHUKU, UX CBOMCTBA.

63 4 IToBTOpenue. [1nomany 4eTbIpeEXyroJbHUKOB.

64 5 [ToBTOopenue. OKpyKHOCTb U NpsiMasL.ACMPOHOMUSL 8 2e0MEMPUL.

65 6 [ToBTOopenne. OKpyHOCTh U MHOTOYTOJIbHUK.

66 7 IToBTOpenue. /MHa OKpY>KHOCTH M IJIOIIAb Kpyra.

67 8 ITosTopenne. Koopannatel. BeKTOphI Ha MIOCKOCTH.

68 9 Hroroo-o606matonuii ypok 3a Kypc 9 kiacca.
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Kputepuy 1 HOpMbI OIIEHKH 3HAHMI, VMEeHHII 1 HABLIKOB, 00YYAIOINXCS 0 MATEMATHKE

1. Oyenka nucoemeHHbIX padom 00yuarWUXca no Mamemamuke
OTBeT OLICHUBAETCSI OTMETKOM «5», ecln:
e paboTa BBIIOJIHEHA OJHOCTHIO;
® B JIOTHYECCKUX PACCYXACHUSIX M OOOCHOBAHWH PEIICHUS HET MPOOETIOB M OMINOOK;
® B pEIICHUU HEeT MaTeMaTUYEeCKUX OMMOOK (BO3MOXHA OJHA HETOUHOCTb, OIHCKA, KOTOpas HEe
SBJISIETCS CIIEJICTBUEM HE3HAHUS WJIM HEMIOHMMaHUs y4eOHOro MaTepuara).
OT1MmeTKka «4» CTaBUTCS B CIACAYIOMIMX CIy4asx:
e paboTa BBHIMOJHEHA MTOJIHOCTHI0, HO 000CHOBAHUS MIArOB PEIICHUSI HEJOCTATOYHBI (€CITH
e yMeHHe 00OCHOBBIBATh PACCYXICHUS HE SBISUIOCH CIEHATIbHBIM 00bEKTOM MPOBEPKH);
e JIOMYIICHBI OJJHA OLIMOKA WM €CTh JIBa — TPH HEOUETA B BBIKJIAJIKAX, PUCYHKAX, UePTEKax WU
rpadukax (€ciu 3TU BUIBI padoT He SBISUIMCH CIIEHUATBHBIM 00BEKTOM IPOBEPKN ).
OTMeTKa «3» CTaBUTCS, €CIIH:
e JomyIIeHO OoJiee OHOM OMMOKYU MM O0JIee IBYX — TPEX HEJOUYETOB B BBIKJIAJAKAX, YEPTEKAX WU
rpadukax, Ho o0yJaromuics 00aaaeT 00s13aTeIbHBIMU YMEHUSAMH TI0 IPOBEPSEMOI TEME.
OTMeTKAa «2» CTaBUTCS, €CIIH:
e JIOMYIICHBI CYyIIECTBEHHBIE ONTHOKH, MIOKA3aBIINE, YTO O0yJaIONIHMiics He 00IaaaeT
00s13aTeNbHBIMI YMEHHUSIMU 110 JAHHOW TeMe B MTOJIHON Mepe.
VY4utenb MOKET MOBBICUTH OTMETKY 32 OPUTMHAIBHBIA OTBET HA BOMPOC WM OPUTHHAIBHOE PELICHHE
3a/1a4¥, KOTOPbIE CBHJIETEIBCTBYIOT O BHICOKOM MaTeMaTHYeCKOM Pa3BUTHUHU O0YUaIOIIETOCs; 3a PEeIIeHUE
OoJiee CII0KHOM 3a71a4Ml WJIM OTBET Ha 00JIee CIIOKHBIN BOIPOC, IPEITI0KEHHBIE 00yJaronemMycs
JOTIOTHUTEHFHO MOCIIE BBIMOTHEHHUSI UM KaKUX-THOO IPYTHX 3alaHui.

2.0yenka ycmuuix omeemog 00y1aouuxcsa no MamemanmuKe
OTBeT OlLIEeHNUBAETCS OTMETKOM «5», €CIIM YUEHHUK:

— TIOJTHO PacKpbUI COIEpKaHME MaTepuala B 00beMe, IPelyCMOTPEHHOM POTrpaMMOi 1
Y4eOHUKOM;

— H3JIOKUII MaTCpUuajl rpaMOTHBIM A3bIKOM, TOUHO UCIOJIB3YySd MAaTCMATUYCCKYIO TCPMHUHOJIOTUIO U
CHUMBOJIMKY, B OHpC,Z[GJIGHHOfI JIOTHYECKOU IOCJIICAOBATCIBHOCTH,

— TPaBUJIBHO BBIMOJIHUI PUCYHKHU, YEPTEKHU, TpaUKH, COMYTCTBYIOIINE OTBETY;

— TIOKa3ajJ yMEHHE WJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MPUMEPaMHU, IPUMEHSTh €€ B HOBOU
CUTYallUU TPU BHITIOJHEHUH MPAKTUYECKOTO 3a/1aHuUs;

— IPOAEMOHCTPUPOBAN 3HAHUE TEOPUU PAHEES U3YUECHHBIX COMYTCTBYIOIINX TEM,
c(hOPMHUPOBAHHOCTh H YCTOWYHBOCTh UCTIONIB3YEMBIX MIPU OTBETEC YMEHUW U HABBIKOB,

— OTBEYAJI CAMOCTOSTENIbHO, 0€3 HaBOSIINUX BOIPOCOB YUUTEIS;

— BO3MOJKHBI OIHAa — JIB€ HETOYHOCTHU MPH OCBEIICHUH BTOPOCTENIEHHBIX BOIPOCOB UJIU B
BBIKJIa/IKaX, KOTOPbIE YUYEHHUK JIETKO UCTIPABUII TMOCIIE 3aMEUaHUs yUUTEIS.

OTBeT OIIEHUBACTCSI OTMETKOM «4», €CITH yIOBJIETBOPSIET B OCHOBHOM TPEOOBAHUAM Ha OIICHKY «5»,

HO IIpHU 3TOM UMCCT OAWH U3 HCAOCTATKOB!

— B U3JI0KEHUM JOMYIIEHbI HeOObIlIne MPOoOebl, HE HCKA3UBILIEEe MATEMAaTUYECKOE CO/Iep KaHne
OTBETA;
— JOomymceHbl OJWH — JBa HCAOYCTA IIPpU OCBCUICHHU OCHOBHOI'O COACpKaHHA OTBCTA,
HCIIPABJICHHBIC MOCJIC 3aMCUYAHUS YUUTCIIA,
— JIOmyLIeHbI OMKOKa WK 0oJiee IBYX HEJJOUETOB MPU OCBEUICHUH BTOPOCTENEHHBIX BOIIPOCOB
WIH B BBIKJIQJKAX, JETKO UCIPABICHHbBIE TIOCTIE 3aMEUaHUs YUUTEIS.
OTMeTKa «3» CTaBUTCS B CIACIYIOIMIMX CIIydasx:

— HEMOJTHO PacKphITO COJepKaHue MaTepuaina (ComepKaHnue U3JI0KEeHO (parMeHTapHO, HEe BCET/Ia
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[I0CJIEI0BATENBHO), HO MIOKA3aHO 001ee MTOHMMAaHNE BONPOCca U MPOJAEMOHCTPUPOBAHBI YMEHHUS,
JOCTaTOYHBbIE JJIsi YCBOGHHS NpPOrpaMMHOro Matepuana (ompexaeneHsl «TpeboBaHMAMH K
MaTeMaTHYeCKOM MMOArOTOBKE 00YUaIOIIMXCS» B HACTOSIIEH ITporpaMMe o MaTeMaTHKe);
UMENUCh  3aTPyJHEHHs WM JIOMYIIEHbl OINMOKM B  OIpENCIICHUH MaTeMaTH4ecKon

TCPMHUHOJIOTHMH, YCPTCIKAX, BbIKJIaAKaX, HWCHPABJICHHLIC IIOCJIIC HCECKOJBbKUX HABOIAMIUX

BOIIPOCOB YUHTEJIS;
VUGHUK HE CIpaBWICA C NPUMEHEHHEM TEOpUHM B HOBOW CHTYallMM TPU BBIIOJHECHUU
MPAKTUYECKOTO 3aJaHUSI, HO BBITIONHUI 3aJjaHus 0053aTELHOTO YPOBHSI CIOXKHOCTH 10 JaHHON
TeMe;

npu JO0CTaTOYHOM 3HaHUH TCOPCTUUCCKOTO MaTcpuraia BBIABJICHA HEOO0CTAaTOYHAasA

c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OT1MmeTKa «2» CTaBUTCS B CACAYIOMIMX CIy4asxX:

HE PaCKpPBITO OCHOBHOE COJICpKaHHE YUeOHOTO MaTeprana;
0OHapy)XeHO HE3HAHUE YUYEHUKOM OOJIBIIEeH MM HanboJiee BaKHOM YacTh y4eOHOTo MaTepuraa;
AONYIICHBI OI_HI/IGKI/I B OIIPCACICHUU HOHHTHﬁ, npu HMCIOJb30BaAHUHN MaTeMaTHYEeCKOU
TEPMUHOJIOTHH, B PUCYHKaX, YepTekax WM rpaduKax, B BBIKJIAJIKAX, KOTOPbIE HE MCIIPABIICHBI
M0CJIe HECKOJIBKUX HABOJISAIIMX BOIIPOCOB YUUTEIIS.

3. Oowaa knaccuguxkayus omuod0K

[Ipu ouleHKe 3HAHMI, yMEHHUI U HABBIKOB O0YYAIONIUXCS CIEAYET YUUTHIBATh BCE OMMOKHN (TpyOble U
HErpyObI€) U HEJOUETHI.
I'pyObIMH cUHUTAIOTCS OIINOKH:

HE3HaHHWE OIPEICIICHUS OCHOBHBIX IMOHSATHH, 3aKOHOB, TIPABHJI, OCHOBHBIX TOJIOKEHUIH TCOPHH,
He3HaHue GopMYyJI, OOIICTIPUHATHIX CHMBOJIOB 0003HAUCHUI BEIMYUH, STUHUI] KX U3MEPCHHUS,
HE3HAaHHE HAMMEHOBAHUH €IMHUIl U3MEPECHUS;

HEYMEHUE BBIICTTUTh B OTBETE IIIaBHOE;

HEYMEHUE MPUMEHSTh 3HAHUS, aJITOPUTMBI JJISl pEIICHUS 3a/1a4;

HEYMEHHE JeNIaTh BBIBOBI U 0000IICHUS;

HEYMEHHE YUTATh U CTPOUTH rpaduKy;

HEYMEHHE T0JIb30BaThCS IEPBONCTOYHUKAMHU, YYCOHHKOM U CIIPABOYHHKAMU;

NoTepsi KOPHS WM COXPaHCHHE MTOCTOPOHHETO KOPHS,

otOpackiBaHue 0€3 0OBSICHEHUI OJTHOTO U3 HHX;

paBHO3HAYHBIC UM OIIHOKH;

BBIYHCIIUTEIBLHBIE ONTUOKH, €CIIH OHH HE SBIISIOTCS OIUCKOM;

JIOTHYECKHE OIIHOKMU.

K Herpy0bIM ommoKkaMm ciiefyeT OTHECTH:

HETOYHOCTh (DOPMYIHUPOBOK, ONPEICTICHIH, TOHATHI, TCOPH, BRI3BAHHAS HETIOJTHOTOW OXBara
OCHOBHBIX IPU3HAKOB OIPEAEIAEMOro MOHATHS WK 3aMEHOM OJHOTO - IBYX U3 3TUX NMPU3HAKOB
BTOPOCTCTICHHBIMU

HETOYHOCTh Irpaduka;

HEPALMOHAIBHBIN METO peIlIeHus 3aJa4l WM HEJOCTaTOUHO MPOTYMaHHbIN TUIaH

OTBeTa (HapyllIeHUeE JIOTHKH, IOJMEHA OTAEIBHBIX OCHOBHBIX BOIIPOCOB

BTOPOCTETICHHBIMH);

HepaIMoHAIbHBIC METOIbI PAOOTHI CO CITPABOYHOM U APYTOU JTUTEPATYPOI;

HEYMEHHUE pelaTh 3aJauu, BBIOIHSITH 3a/1aHusl B 00LIEM BH/IE.

Henoueramu ABJIAIOTCA:

HepaIOHAIbHbIC IPUEMBI BEIYUCIICHHUI U TIPe00pa30BaHMIA,
HEOpPE)KHOE BHITIOJIHEHHE 3aITUCEeH, YepTexel, cXxeM, rpauKoB.

Kpurepun onieHKH npeAMeTHBIX pe3yJbTaToB.
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Brinmosanenue
3aganus (-i)
B NPOLEHTAX

YPpoOBHH yCHEIIHOCTH 5-0ajubHas mKaaa

He nocturayTr HeoOXxoauMBbIit «2» (umm «1») — HIKE HOPMBHI, 0-49% n.y.
ypoBeHbHe pewiena munosas 3a0aya | HEyJOBIETBOPUTEIHHO
Heobxoaumerii (0a30BbIi) YpOBEHB «3» - HOpMa, 3a4€T, YIOBJIETBOPUTEIHLHO
Pewenue munosoii 3a0auu, Yacmuuno ycnewnoe peuierue 50-65%

«4y - xopomo./lonnocmso ycnewHoe
peuienue

66-100%H.y.

I1oBbIIIEHHBIN YPOBEHB «4+» - OIM3KO K OTIIUYHO

Pewenue necmanoapmmuoii 3a0auu, | Yacmuuno ycnewHoe peuietue 61-80%.
20e nompeb06anocy NPUMeHUmMb «5» - otnnuHo./lonnocmyuio ycnewinoe
Hogble 3Hanull, 160 yice yceoennvie | peuienue(oe3 ouubok u noIHOCmyIo 81-100%
SHAHUS U YMEHUSL, HO 6 HOBOL, CamocmosmeinsHo)
HENnpPUBbIYHOU CUMYayuu
OuneHkKa NpPoeKTHO U MCCJIeI0BATEIbCKOM 1esITeJJbHOCTH.
NHauBuayabHBIA WUTOTOBOM TMPOEKT TMPEACTABISICT CO0O0M Y4EOHBIM MPOEKT, BBIOJHIACMBIN

oOydaromuMcsl B paMKax OJHOTO WJIM HECKOJIbKUX Y4€OHBIX MPEIMETOB C LENbI0 MPOJAEMOHCTPHUPOBATH
CBOU JIOCTHXXCHUS B CAMOCTOSATEILHOM OCBOCHHHM COJIEPKAHUS M METOJ0B M30paHHBIX 0OnacTell 3HaHUMH
W/WIM BUJOB JIEATENBHOCTH M CIOCOOHOCTh NPOEKTHPOBATH W OCYIIECTBIATH LIEIECOOOpPa3HYI0 |
pe3yIbTaTUBHYIO (yueOHO-1103HaBATEIBHYIO, COLIMAJIbHYIO,

NesATeNbHOCTh KOHCTPYKTOPCKYIO,

XyJ10’KECTBEHHO-TBOPUYECKYIO, HHYIO).

BrinonHenne MHAMBUIYaTbHOTO WTOTOBOTO IMPOEKTa 00S3aTENbHO JUIS KaXKJIOro O0y4aroIlerocsi, ero
HEBBITIOJTHEHUE PABHOLCHHO TMOJYYEHHUIO HEY/IOBJIECTBOPUTEIHHON OLIEHKUM 10 JII0OOMYy ydeOHOMY

MpeMETY.

Kpurepwii YpoBHHU C(hOPMHPOBAHHOCTH HABBIKOB NMPOEKTHOM JeSITeJIbHOCTH
ba3zoBbIii IToBbIIEHHBII

CamocrositensHoe | PaboTa B 11€710M CBHIETEIILCTBYET O PaGoTa B 11€10M CBHIETEITLCTBYET O

npuoOpeTeHne CIIOCOOHOCTHU CaMOCTOSITEILHO C CIIOCOOHOCTH CaMOCTOSTEILHO CTaBUTh

3HAHUM U ONOPOM Ha MOMOILb PYKOBOJIMUTEIS po0JIeMy U HaXOAUTh MyTH €€ PEIICHHUS;

pelenue CTaBHUTh NPOOJIEMY U HAXOAUTh MMYTH | IPOJEMOHCTPUPOBAHO CBOOOHOE BIIAJICHUE

npo0emM €€ penieHus ; IpoJAeMOHCTPUPOBAHA JIOTUYECKUMU OTIEpallisIMU, HABbIKAMHU

CHOCOOHOCTH MPHOOPETATh HOBBIE
3HAHUS W/WJIH OCBAMBATh HOBBIC
CIIOCOOBI IEHCTBUI, TOCTUTATh 00JIee
rI1yO0OKOT0 TOHUMAHHS H3YYEHHOTO

KPUTHUYECKOTO MBIIIUICHUS, YMCHHE
CaMOCTOSTEILHO MBICIIHUTE;
MIPOJEMOHCTPUPOBAHA CIIOCOOHOCThH Ha
9TOM OCHOBE MPHOOPETATH HOBBIC 3HAHUS
Y/WJIH OCBauBaTh HOBBIE CIIOCOOBI
JIEHCTBHM, TOCTUTATh 00JIee TITyOOKOTO
NOHUMAaHHMS TPOOIEMBI

3HaHUE MpeaMeTa

[TpoeMOHCTPUPOBAHO TOHUMAHHE
COJIep KaHUs BBITTOJIHEHHOH paboTHI.
B pabote u B oTBETaX Ha BOIPOCHI IO
COJICPKAHUIO PabOTHI OTCYTCTBYIOT
rpyOBIe ONTMOKHU

[TponemoHcTprpOBaHO CBOOOAHOE
BJIQJICHUE TIPEIMETOM MTPOSKTHOMN
nesTeIbHOCTH. OMMOKN OTCYTCTBYIOT

PerynsituBHbIE
JEUCTBUSA

[TponemoHCTpUpOBaHbI HABBIKU
oTpesieNIeHUs] TEMbI U TUNIAHUPOBAHUS

PaboTa TmarensHO CTUTaHUpPOBaHA U
MOCJIE/IOBATEIBLHO pPeaJTn30BaHa,
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paboThI. CBOEBPEMEHHO MPOICHBI BCE

Pabora noBeneHa 10 KOHLIA U HE00XOIMMBIE 3TAIbl 00CYXKICHUS U
Ipe/iCTaBlIeHa KOMUCCHUH; HpE/ICTaBICHHUS.

HEKOTOPBIE ATAIBI BBIOIHSINCH 0]l | KOHTpOsb 1 KOppeKLus OCyIIeCTBISIINCH
KOHTPOJIEM U TIPH MOICPIKKE CaMOCTOSATEIILHO

pykoBoaurens. [Ipu atom
MPOSIBIISIFOTCS OTAEJIBHBIE DIIEMEHTBI
CaMOOLEHKU U CAMOKOHTPOJISI

o0OyyJaromerocs

Kommynukarms [TporeMOHCTPUPOBAHBI HABBIKH Tema sicHO ompejiesieHa U OSACHEHA.
odopMIIeHUS IPOEKTHON PabOTHI U Tekct/coob1IeHHe XOPOIIOo
MOSICHUTENILHON 3aIIMCKH, a TAKKe CTPYKTYpUPOBaHbI. Bce MBICITH BBIPaKEHBI
MIOJITOTOBKH MIPOCTOH MPE3CHTAIUH. SICHO, JIOTUYHO, ITOCIIEIOBATEIBHO,
ABTOp OTBEYaET Ha BONIPOCHI aprymeHTupoBanHo. Pabota/coobmienne

BBI3bIBaeT HHTEpEC. ABTOpP CBOOOJAHO
OTBEYAET HA BOMPOCHI

OrneHKa 3a BBINOJIHEHUE U 3aIIUTy UTOMOBOTO MHAWBHUIYAIIBHOTO IIPOEKTA SIBJIAETCS OJHUM U3 BUJIOB
OLICHKM JOCTHKEHHsI MeTalpeAMETHBIX pe3yapTratoB ocBoeHus OOII, mpencraBiaeHHBIX B paszzgenax
«PerynatuBHbIe yHUBepcalbHble yuyeOHbIe NeHCTBUS», «KOMMYHUKAaTHBHBIE YHHBEpCajbHbIE ydeOHBIE
neiictBus», «llo3HaBaTenpHbIE YHUBEpCAJbHbIE Y4eOHBIC JACHCTBHUS» MpOrpamMmbl (OPMHPOBAHUS
YHUBEPCAJIbHBIX YYEOHBIX JCHCTBHM, a TaKkKe IUIAHUPYEMBIX Pe3yJbTaTOB, MPEACTABIEHHBIX BO BCEX
paszaenax MEeXIUCIHUILUTMHAPHBIX y4eOHBIX mporpamMM.OCHOBHBIM OOBEKTOM OLEHKH MeETarpeIMEeTHBIX
Pe3yNIbTAaTOB SBISETCS:

* CIIOCOOHOCTH ¥ TOTOBHOCTh K OCBOEGHHUIO CUCTEMATHUUECKUX 3HAHUI, UX CAMOCTOATEILHOMY
MOIIOJIHEHHUIO, IIEPEHOCY U MHTETPaLIUU;

* CIIOCOOHOCTD K COTPYAHUYECTBY U KOMMYHUKAIIIH;

® CHOC06HOCTB K PCIICHUIO JINYHOCTHO U COIUAJIbHO 3HAYUMBIX HpOGHCM 1 BOITOIIICHUTIO Haﬁl[eHHBIX
pELLIECHH B IPAKTHUKY;

* CITIOCOOHOCTH ¥ TOTOBHOCTH K Hcrnonb3oBanuio KT B nemnsix o0ydeHus: U pa3BUTHS;

* CIIOCOOHOCTh K CAMOOPTaHU3AIMH, CAMOPETYIISIIIUN U PEPIIEKCHUH.

(I)OpMLI aTTeCTallMi, KOHTPOJIA U yUe€Ta TOCTUKCHUSA YUalllUXCHA

KoHTponb 3HaHMH ydamuxcs MIKOJIbI MPOBOAUTCS B pa3iMyHBIX (popmax. YueOHbIe JOCTHKEHUS
YYAIIUXCsl JUAarHOCTUPYIOTCS Yepe3 OpraHU3alMI0 IPOMEKYTOUYHON aTTECTALUU:

- TEKYIIYIO, BKIFOUYAIOIYIO B c€0sl TOYPOYHOE ¥ MIOTEMHOE OIICHUBAHKE PE3YJILTATOB Y4eObl yJaIuxcs;

- 4YeTBEPTHYIO, (TIOJyTOA0BYIO) M TOIOBYIO TI0 pe3yIbTaTaM TECTHPOBAHMS, 9K3aMEHOB, cOOECeTOBaHUH 1
KOHTPOJIHBIX paloT 3a y4eOHBIN TOI.

Teky1iei aTTecTally MOAJIEKAT ydauuecs 8 - 9 Kj1accoB MIKOJIBI.

dopMy TeKyIIeH aTTeCTallMd OIpeaeIseT Y4YUTENb C y4eTOM KOHTHHIEHTa OOydJaromuxcs,
COJICp)KaHUsl y4eOHOT0 MaTepuaja, MCIOJIb3YEeMBIX UM  00MIeo0pa3oBaTEeIbHBIX TEXHOJIOTHH U TOMY
IMOAOOHBIX OOCTOATEILCTB.

ExxeromHo  pemieHMEM — TEAaroriyeckoro coBeTa  00meo0pa3oBaTEIbHOTO  YUPEIKICHUS
oTpeIeIIIeTCs:
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= [ICPCUCHb y‘-IeGHBIX npeaAMETOB, BBIHOCUMBIX Ha MPOMCIKYTOUYHYIO aTTCCTAIUIO,
- (hopMa ¥ IOPSOK €€ MMPOBEACHUS;

- cUCTeMa OTMETOK MPHU MPOMEKYTOUYHON aTTECTAllMU 00Y4arOIIHUXCS.

HpOMC)KyTO‘IHaSI aTTCCTallvAd yUallquxcCsia NCPEeBOAHBIX KJIIACCOB IO UTOraM YCTBCPTU a TAKIKC roaa
MMPOBOAUTC KaK MUCbMCHHO, TaK U YCTHO.

[Ipy mnpoBeneHWH NPOMEKYTOUHOM AaTTECTALMM YYallUXCA B IIKOJIE CJIOXKWJIAch CHCTEMa
MOHHUTOPHHTA YPOBHS 00pa30BaTeIbHOM MOATOTOBKH YYAIIUXCSL.

OCHOBHOHM COCTaBJISIIONICH MOHHMTOPHUHTA YpPOBHsS 00pa3oBaTE€NbHON IOATOTOBKH y4YalUXCs
ABJIIETCS. MOHUTOPHHI YCIIEIIHOCTH OOY4YEeHHMsI, MOKa3aTelIMU KOTOPOTO SIBISIOTCA YCHEBAEMOCTb U
Ka4ecTBO 3HAHMUU MO KJlaccam, 10 HapaiesnsM, 1o CTyIeHsIM 00ydeHHs, B 1I€JIOM IO HIKOJIe, [0 YIeOHbIM
npeameTam, 06p8.30BaTeHBHI>IM OGH&CTHM, o y4uTeCJIAM, MECTOAUICCKHUM OG’bCI[I/IHeHI/ISIM.

B nensx npoBeneHnss MOHUTOPUHTA YCHIEIIHOCTH OOYYEHHS yYalluXcsl B MIKOJIE CJIOKEHA CUCTeMa
[UKIUYHBIX MEPONPHUATHI. DTO TpPEkKIEe BCEr0 aIMUHUCTPATUBHBIE KOHTPOJBHBIE pPabOTHI TIO
MaTeMaThke, (U3UKe U XUMHUHU, KOTOPHIE MPOBOASTCS B TPU 3Tama: KOHTpoibHas paborta Nel(BxomHOM
MOHHTOPHHT) , KOHTpOJIbHasE pabotra Ne2 ( MOHUTOPHUHT 3a MEPBOE MOJYTOANE), TEKYIasi KOHTPOJIbHAS
pabota Ne3( MOHUTOPHHT), pETHOHAIBHBIN 3K3aMeH (MOHUTOPHUHT).

IlepBbIl 3Tam COOTBETCTBYET BXOJHOMY KOHTPOJIO M IO3BOJISIET OIPEIECIUTh CTEIEHb
YCTOMYMBOCTH 3HAHHUN y4yalluXcs U HAMETUTb MEPbI 110 YCTPAHEHUIO BBISBICHHBIX ITPOOEIIOB.

VYTOUHAIOMMI 3Tanm COBMAAAaeT C pPYOEKHBIM KOHTPOJEM, METOJMYECKH OH IPOBOJUTCS
AHAJIOTMYHO BXOAHOMY. [losydeHHbIE TaHHbBIE aHAIM3UPYIOTCS. U CPABHUBAIOTCS C UCXOJHBIMU JTaHHBIMHU.

PyOexxHbIf KOHTPOJIb OTCICKUBACT JIWHAMHKY OOYUYEHHOCTH YYalluXcs, KOPPEKTUPYET
JNEeATEIbHOCTh Y4MTENd M ydamuxcd. Ilo wuroram mpeaBapUTENIBHOIO W YTOYHSIOLIETO 3TallOB
NPOM3BOJUTCS KOPPEKIUs JEATEIbHOCTH Ha COBEPLICHCTBOBAaHME W OTPaOOTKY 3HAHUHM, YMEHHUH,
HaBBIKOB.

VY4uTenb myTeM HaONIOACHHS 32 YUeOHOH NeATeNbHOCTHIO yJallerocss Ha ypoke, IMPOBEICHHs OT
KOPPEKTUPYIOILET0 XapaKTepa YTOYHSAET MIIM OIPOBEPracT BBIABICHHBIE TEHACHUMHU. Ecim B xoxe
NpEeBapUTEIFHOTO aHAIN3a IMOJyYeHbl CUTHAJbl O CYIIECTBEHHBIX HEJOCTaTkax B paboTe Meaaroros,
aJIMUHUCTpAlLMs HalleIMBaeT CBOE BHUMaHKUE Ha HauboJee ysa3BUMbIE 3BEHbS.

IIo uToramM yro4HsIOLIEro 3Tana aHAJIU3UPYIOTCS MOJIYYCHHBIC JaHHBIE ¢ TOYKU 3PEHUs BCKPBITUS
NPUYHH, OOYCIIOBUBIINX T€ WM UHBIE PE3yIbTaThl yUeOHOH NEATETbHOCTH.

Ha oxoHuaTenpHOM 3Tare NpoBOJUTCS UTOTOBBIN KOHTpoub. Kak npasuio, 3To

aTTECTAllMOHHBIE M WTOTOBbIE AJMHHHUCTPATUBHBIC KOHTPOJBbHBIE pabOTHl. Pe3ynbTaThl HTOTOBOTO
KOHTPOJIS CIIY’KaT UICTOYHUKOM JJ1s1 (POPMUPOBAHUS OKOHUYATENBHBIX BBIBOJIOB. DTO TAKXKE MaTepHai JJs
NOJBEACHUS UTOTOB yueOHOro roja. Ha oCHOBaHMM MOJTY4YEHHBIX PE3YJIbTATOB OMPEICISIOTCS OCHOBHBIE
TEHJICHIIMH JaJIbHEHIIero pa3BuTHs, GOpMyIHpyeTcs 1IeTb 1 OCHOBHBIC 3314 HA HOBBIM y4eOHBIH TOJ1.

CornacHo cucTeMe MOHUTOPUHTA YPOBHS 00pa30BaTEeIbHON MOJATOTOBKH YYAIIUXCsl IPOBOAATCS U
OCTaJIbHbI€ MOHUTOPUHTOBBIE MTPOLIEAYPHI YCIIEITHOCTH 00YUEHHS ¢ Pa3InYHON HUKINYHOCTHIO:
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- aHaJIM3 YCIIEBAEMOCTH U Ka4eCTBa 3HAHUU 10 UTOraM Ka)KJ0T0 IIEPUOJA U IIPU IMOCELIEHUN YPOKOB
yYUTeNel o nporpamMmmam HaOIIOACHUS.

- IpoOHBIE PETIETUIIMOHHBIE SK3aMEHBI B 8, 9 Kiaccax

B Teuenue yueGHOTO rosia KOHTPOJIb KayecTBa MpenoJaBaHus MPOBOIUTCS MO CIETYIOUIUM IIporpaMmma
HaAOJIFOIECHUS:

- TOTOBHOCTb yYaIlIUXCsl K TOCYIapCTBEHHOM (MTOTOBOM) aTTECTALMH 32 KypC OCHOBHOTO OOIIEro
oOpa3zoBanus (9 Ki1acch);

= MCTOAUYCCKAAd 'PaMOTHOCTb BHOBb HA3HAYCHHLIX U MAJIOOTIBITHBIX IMICAAaroroB;
- BOCTIUTATEIbHAsI HAIIPABJICHHOCTh YPOKOB;

- opranmzaiys padoThl cO C1ab0yCIEBAIOIUMH YYAIIUMHUCS;

- IPUMEHEHHE 3/J0POBbECOCPETAIONINX TEXHOJIOTHI B YPOUHOU NESATEIHHOCTH,

- BBIMOJIHEHHE TPEOOBAaHUI K OpraHU3alMi COBPEMEHHOTO Ypoka (YPOKH MOJIOJIBIX CIICIIUATUCTOB).
VYpoBeHb 00pa30BaTENbHON IOATOTOBKM YYAIIMXCS TaKXKe ONpEeIensieTcs pe3yJbTaTHBHBIM
Y4aCTUCM y4dallluXCsad B MYHUIIUIIAJIBHOM U OKPYKHOM 3Talax BCCpOCCHﬁCKOﬁ oJIimMIIMaabl MIKOJIbHUKOB
U YCICUTHBIM IMPOXOKIECHUEM TOCYJapCTBEHHON MTOTOBOW ATTECTAlMU 32 KypC OCHOBHOTO OOIIETO H
CpEIHEeTo MOJHOTo 00mero oopazoBanus. [IpoBeaeHne MEpONPUATHIE MOHUTOPUHTA OYJET COONIOACHO B

HOBOM y4€0HOM T'OJTy B CJIEAYIOIIEM MOPSIJIKE.

CucreMa MOHUTOPHHIA YPOBHSA 00pPa30BaTEJILHON MOATOTOBKH YYAIIHUXCS

O0bexT Meton Cpoknu
Conep:xxanue s npoBenenust
MOHHUTOPHHIA NPOBeICHUs

Pe3ynbraTuBHOCTD Bxonnsie AHanu3 ypoBHs Ananu3 monutpusra | 20-30.09
o0yJeHus aIMUHUCTPATUBHBIE | C(HOPMUPOBAHHOCTH

KOHTPOJIbHBIE 3HaHUH, YMEHUH 110

paboThI 1O MaTeMaTuKe,

MaTEMAaTHKeE,
Pe3ynbTaTUBHOCTH KonTtposibHbie CoOTBETCTBHE YPOBHIO Hos6pn
o0OydeHus 1o Cpe3bl, 00pa3oBaTeNbHBIX
MaTeMaTHKe MOCEIICHNE YPOKOB | CTaHAApTOB
Pe3ynbTaTUBHOCTH AnmunuctpatruBHble | M3ydyeHue KonTtposbHbie 17-25.12
o0y4yeHHs KOHTPOJIbHBIE PesynbratuBHOCTH paboTsl o

paboThl 00y4eHHS IO MaTeMaTHKe 3a

o MaTeMaTukesa I MaTeMaTHKe Inonyroaue,(Monur

MOJIYTOJTE OPWHT), aHAJIN3
l'otoBHOCTBhYyuamux | [IpoGHbIE N3yuenue crenenu [Ipo6ubiePenerunio | depasb,
cA peneTULHOHHBIE 00y4EHHOCTHU U HHBIE SK3aMEHBI MapT,
BBIIIYCKHBIX KJIACCOB | DK3aMEHBI B TOTOBHOCTUYYALIUXCA K | BBBIITYCKHBIX anpesb
K TOCYJJapCTBEHHON | BBIITYCKHBIX KJaccax | 9K3aMEHaM KJ1accax
(uToroBOIf)aTTECTAIl (MonuTopuHT AHaITH
un 3
Pe3ynbraTuBHOCTD IIpoBencHue N3yuenue AHanus Hronp
o0Opa3oBaHUs 3a roCyJapCTBEHHOMN Pe3yIAbTaTUBHOCTH
KypC OCHOBHOT'O UTOTOBOM o0y4yeHHs 3a Kypc
o0m1ero aTTecTauuu OCHOBHOM IIKOJIBI
o0Opa3oBaHUs
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[Io OKOHUAHMM KaXXIOTO YpPOBHS OOY4YeHMS YdYallhecs MPOXOJSAT HMTOTOBYIO aTTECTAIHIO.
BrimyckHuKH 9 KIIacCOB CAAIOT TOCYJapCTBEHHbIE 9K3aMEHBI 32 KypC OCHOBHOTO OOIIero oOpa3oBaHus:
o0si3aTenbHbIe SK3aMeHbl B popme OI'D 1o mMateMaTHKe .

VY4eOHble MOCTHXKEHHUS IIKOJIBHUKOB (UKCHPYIOTCS B pa3IMYHBIX MOHHMTOPUHTOBBIX KapTax,
pa3paboTaHHBIX METOJUYECKUM COBETOM IIKOJIBI, B IPOTOKOJIAX MPOBEPKH PE3YIbTATOB MPOMEKYTOUHOU
U UTOTOBOM aTTecTanuy, B [lopTdonmno yyammxcs, KIacCHBIX XypHajaaX U JHEBHUKAX.

VYyammecs 5 - 9 K1accoB UMEIOT BO3MOYKHOCTh PACIIMPUTh U YITyOUTh 3HAHUS Ha 3aHATHUAX T10
JIOTIOJTHUTETIBHBIM ~ 0011e00pa3oBaTebHBIM — MporpamMmaM. [lpu  M3ydeHMH SJIEKTUBHBIX  KYPCOB
YCIIEBAEMOCTh yYalllUXCs OILCHUBACTCS MO OAJUIbHOM mIKane: «5», «4», «3». OTpuuaTelbHble OTMETKU
HeIeNIecCO00pa3HBbI.

Ecnu yueOHBI Kypc cocTaBisieT MeHee 34 4yacoB, BO3MOXKHO OIICHMBAHUE TOJBKO B CHCTEME
«3a4TEHO — He 3a4TeHo». Kypc MOKET CUMTaThCS 3aUTEHHBIM (MJIM OLIEHEH OTMETKOM), ECIIN YUEHUK:

a) nocetus1 He MeHee 80% 3aHATHIA 110 3TOMY KYpCY;
0) BBIMOJIHUII KaKyl0-THO0 3a4€THYIO paboTy: MPOEKT, HCCIIeI0BaHuE, pedeparT.

VYyactue B pa3iuuHbIX (opMax BHEKJIACCHOW AEATEIbHOCTH IO3BOJSET IIKOJBHUKAM DPa3BUTh
TBOPUYECKHUE W OPraHU3aTOPCKHE CIIOCOOHOCTH, MPOSBUTH TaJlaHThl U JUAepckue kadectBa. Hambonee
HOMYJISIPHBIMH (POpMaMK BHEKJIACCHOM I€ATEIbHOCTH B HAILICH IIKOJIE SIBJISIOTCS:

- UTHTCPAKTUBHBIC UT'PHI;

- KpYTJIbIE CTOJIBI;

- IUCKYCCHH;

- TeaTpaJM30BaHHbIE MTPA3THUKU;

- DKCKYpCHH:

- My3€iHbIE YPOKH;

- BCTPCUYH C UHTCPCCHBIMU JIFOJIbMU,
- KOHKYPCBI IPOEKTOB;

- aKIu;

- COPEBHOBAHUS.

JIMYHOCTHBIE JOCTHKEHHUS YyamuxcHd B ypO‘lHOifI Hu BHeypO‘lHOﬁ ACATECIbHOCTH

(GuKCUpyIOTCd B MPOTOKOJAX Y4YacTHUs IIKOJBHOTO M MYHHULMIAJIBHOTO 3TaloB BCEPOCCHUCKOMN
ONMMIIMAJBI IIKOJBHUKOB, B IlopTdonmo. Benércs bank maHHBIX ONapEHHBIX ydalluXcs, B KOTOPOM
OTpa)KaeTcs yyacThe M pe3yJbTaTUBHOCTh y4acTUsS IIKOJBHUKOB B KOHKypcax, (pecTUBAIAX, CMOTpaXx,
COPEBHOBAHMSAX IIKOJBHOIO, MyHUIUIIAJIBHOTO, OKPYKHOT'O ¥ BCEPOCCUUCKOT0 YPOBHEH.
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