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U1 5-9 KJ1acca OCHOBHOTO 00IIIero 00pa3oBaHus

Camapa 2022


Lilya
Штамп


[IOACHUTEJIbHAA 3ATINCKA

CocraBnena B cooTBeTcTBUM ¢ [IpumepHO#t paboueit mporpamMmoii mo

MaTeMaTHKe, 0J0OpPEHHOH peleHreM ¢enepaIbHOro yaeOHO-MeTOAMYECKOT0

o0BerHeHNus 10 001IeMy 00pa30BaHUI0, TPOTOKOM 3/21

ot 27.09.2021 .

YueOHuKH

1. Kosnos B.B., Hukutun A.A., benonocor B.C. u ap. / ITox pea. Kosnosa

B.B. u Hukutuna A.A. Matematuka. 5 kiacc. Pycckoe cioBo.

2. Koznos B.B., Hukutun A.A., benonocos B.C. u ap. / Ilox pen. Koznosa

B.B. u Hukutuna A.A. Matematuka. 6 knacc. Pycckoe cioBo.

3. Mopakosuu A.T". u ap. AnreOpa. B 2-x gactsax. 7 kinacc. Muemo3uHa.

4. Aranacsn JI.C., byty3os B.®., Kagomues C.b. u np. I'eomerpus. 7-9
kiaccel. [IpocBenieHue.

5. Mopakosud A.I'. u ap. Anreopa. B 2-x gacTsx. 8 kiacc. MHeMO3HHa.

6. Mopakosud A.I'. u np. Anrebpa. B 2-x gactax. 9 kimacc. MEeMo31HA.



OBLJAA XAPAKTEPUCTHKA YYEBHOI'O IIPEJJMETA «MATEMATHKA»

PaGouast mporpamma mo MaTemaTHke I o0ydarommxcst 5—9 KiaccoB
pa3paborana Ha ocHOBe DeepaabHOr0 roCyAapCTBEHHOI0 00pa3oBaTeIbHOTO
CTaHIapTa OCHOBHOTO 0OImIero o0pa3oBaHUs, yTBEpXkACHHOTO [Ipmka3zom
Munucrepcta IIpocBemenust Poccun ot 31.05.2021 Ne 287, ¢ yuéroM u
COBPEMEHHBIX MHPOBBIX TPEOOBAHHH, MPEIBABIACMBIX K MATEMATHUCCKOMY
o0pa3oBaHWI0, H  TPaAWIUH  POCCHHCKOro  0o0pa3oBaHWs, KOTOpBIE
00€CIeUnBAIOT OBIIAJICHHE KITIOYEBHIMA KOMIICTCHIIUSIMH, COCTABIISFOIINMHU
OCHOBY JUIsl HEMpPEPBIBHOTO OOpa3oBaHHMs M CaMOpasBUTHS, a  TaKkKe
LENOCTHOCTh  OOIIEKYIIBTYPHOT'O, IMYHOCTHOTO U MO3HABATENILHOTO Pa3BUTHS
obyuaromuxcs. B pabouell mporpaMMe yYTEHbI HICH UM OJOXKCHHS
KoHmenuu pa3BuTHs MaTeMaTHYeCKOro oOpa3oBaHusi B Poccuiickoi
Oeneparn. B smoxy mudpoBoii Tpanchopmarmu Beex chep dYemoBEUSCKON
JICATENFHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM
0e3 0a30BOM MaTeMaTHYECKOW MOArOTOBKH. YK€ B IIKOJE MaTeMaTHKa
CIIY?’KUT OIIOPHBIM NPEAMETOM I U3YUCHUS CMEKHBIX AWCHUILINH, a IOCIe
LIKOJIbl  peabHOU HE0OXOJUMOCTBIO CTaHOBUTCS HEIPEPBIBHOE
oOpa3zoBanue, 4To TpeOyeT IOJHOLIEHHOH 0a30BOM 001Ie00pa3oBaTeNbHOI
NO/ATOTOBKH, B TOM YHCIIE M MaTeMaTHYecKOil. DTO 00yCIOBIECHO TEM, YTO B
HAIllM THH pacTET 4ucio mnpodecCchii, CBA3aHHBIX C HEMOCPEICTBEHHBIM
NPUMEHEHHEM MaTeMaTHUKH: W B cdepe SKOHOMHMKHM, UM B Ou3Hece, U B
TEXHOJIOTUYECKHX O00JlacTsAX, M Jaxe B TyMaHUTapHbIX cdepax. Takum
00pa3oM, Kpyr IIKOJbHUKOB, JJsi KOTOPbIX MAaTeMaTHKa MOXET CTaTh
3HAYUMBIM MPEIAMETOM, PACIIHPSIETCS.

[pakTuueckas MONE3HOCT, MAaTEMAaTUKH OOYCIIOBIEHAa TeM, 4YTO €€ IpeIMeToM
SABJIAIOTCA  (yHOaMEHTANbHBIE CTPYKTYpPhl HAIIEro MUpa: IPOCTPAHCTBEHHBIE
(GOpMBI M KOJMYECTBEHHBIE OTHOLIEHHS OT MNPOCTEHINNX, YCBaMBacMBIX B
HETIOCPECTBEHHOM OIBITE, 10 JOCTaTOYHO CJIOXKHBIX, HEOOXOIMMBIX IS
pa3BUTUSL HAy4YHBIX M NPUKIAIHBIX H7eH. be3 KOHKPETHBIX MaTeMaTHYECKHX
3HAaHUH 3aTpPyJHEHO IIOHMMAHHE IPHUHIMIIOB YCTPOHCTBA M HCIOJIb30BAHUS
COBPEMCHHOW TEXHWKH, BOCHPMSATHE WM  HMHTEPIpETalus pa3HOOOpa3HOH
COLIMATIbHOM, IKOHOMHYECKOW, MONUTHYECKOH HHOpMarmu, maiodddexTrBHA
MIOBCETHEBHAS MPAKTHYECKasl AEATENbHOCTh. KakoMy 4denoBeKy B CBOEH KHU3HU
MIPUXOJUTCSL BBIIONHATH PAacdéThl M COCTABIATH AITOPUTMBI, HAXOOUTh U
NOpUMEHATh (OPMYJIbI, BIafeTh NPAaKTUYSCKUMH NPUEMAMU TEOMETPHYECKHX
M3MEpPEHNH 1 TIOCTPOCHUH, YNTaTh HH(OPMALHIO, TIPEICTABICHHYIO B BHAE
TabNHI, AUarpaMM M Tpa(uKOB, KUTh B YCIOBHSX HEONPEACTEHHOCTH W
TTOHUMATh BEPOATHOCTHBIN XapaKTep CIIyJalHBIX COOBITHA.
OnHOBpEMEHHO ¢ pacIIMpeHreM chep NPUMEHEHNS MaTeMaTHKH B COBPEMEHHOM
obmectBe BcE Oonee BAKHBIM CTAHOBHTCS MATEMAaTHUECKHH CTWIIb MBIIUICHUS,
MIPOSIBJIAIONIMICA B ONpENEIEHHBIX YMCTBEHHBIX HaBBIKAaX. B mponecce u3ydeHus
MaTeMaTUKU B apCEHAN NMPUEMOB M METONOB MBIIIICHUS YEI0BEKa €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKOMS W JEAYKIUs, O0OOIIeHWe M KOHKpETH3amus,
aHaIM3 M CHHTE3, KIacCH(UKamWs W CHCTeMaTH3anus, aOCcTparmpoBaHHE U
aHajorust.  OOBEKTBI ~ MaTEeMaTHYECKHMX  YMO3AKIIOYEHHH, TpaBWiIa  HX



KOHCTPYMPOBAaHHS ~ PAacKpbIBalOT ~ MEXaHH3M  JIOTHYECKHX  IIOCTPOCHHUIA,
CIOCOOCTBYIOT BBIPaOOTKE yMEHUs (POPMYIHPOBATH, OOOCHOBBIBATh M JIOKA3bIBAThH
CYXJICHHS, TEeM CaMbIM pa3BHBAIOT JIOTHYECKOE MBIIUICHHE. Bexymas ponb
NPUHAUISKUT MaTeMaTHKe U B (OPMHUPOBAHHU aITOPUTMHYECKOH KOMIIOHEHTHI
MBIIUICHASI M BOCIUTAHHM YMEHHI [eWCTBOBaTh MO 3aJaHHBIM alrOpHTMaM,
COBEpIIICHCTBOBATh M3BECTHBIC M KOHCTPYHPOBATh HOBBIC. B mpoiiecce penreHus
3aJady — OCHOBOW Y4eOHOW MeATETbHOCTH HAa YpPOKaX MaTeMaTHKH —
pa3BHBAIOTCS TaK)Ke TBOpPUYECKAas M MPUKIAJHAS CTOPOHBI MBIILICHUS.

OG6yueHne MareMaTHKe Ja€T BO3MOXKHOCTH pa3BUBaTh Yy OOYYAIOIIHXCS
TOYHYIO, PAI[MOHAJBHYI0 U MH(POPMATHBHYIO pe4b, YMEHHE OTOMpaTh Hauboee
MOAXO/SIINE  SA3BIKOBBIC, CHMBOJHMYECKHE, Trpaduueckue CpeacTsa s
BBIPAXKEHUS CY)KJCHHUI U HATJISHOTO X MPEACTABICHHSI.

Heo6xoauMbIM KOMIIOHEHTOM OO0IIIeil KYAbTYypbl B COBPEMEHHOM TOJIKOBAHUH
SBJISETCSl 00Ilee 3HAKOMCTBO C METOJAMH TIO3HAHUS JICHCTBHTEIBHOCTH,
MpenCcTaBleHHe O TPeAMETe M METOIaX MaTeMaTHKH, HX OTIHYHil OT METOIOB
ApYyrux €CTECTBCHHBIX W TI'YMaHUTApHBIX HaykK, 06 OCO6CHHOCT${X MPpUMEHCHUA
MAaTEMATUKU JUIsT PEHICHUS HAYYHBIX W HNPUKIAAHBIX 3aJady. Taxkum O6pa3OM,
MaTeMaTHUECKoe OOpa30BaHME BHOCHT CBOW BKJIaa B (OpMHUpOBaHHE OOIIEH
KYJILTYPBI YEJI0BEKa.

N3yueHne MaTeMaTHKH TaKXe CIHOCOOCTBYET 3CTETHYECKOMY BOCITHUTAHHIO
YeJIoBeKa, MOHUMAaHHI0 KPACOThl M M3SIIECTBA MaTEeMaTHYECKUX PACCYXKICHUIA,
BOCHPUSTHIO T€OMETPUIECKUX (POPM, YCBOCHHUIO HJICW CHMMETPHUH.

HEJIH U OCOBEHHOCTH H3YYEHHA YYEBHOI'O IIPEJMETA
«MATEMATHKA». 5-9 KJIACChHI

[IpuoputeTHRIMU IeIsIMH OOy4YeHHs MaremaTuke B 5—9 Kiaccax
SIBIISTFOTCSA :

1. ¢opmupoBaHMe IEHTPAJbHBIX MaTeMAaTHYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, TeoMeTpHueckas (urypa, IepeMeHHas, BEpOSITHOCTH,
ynaxns), obecreunBaroONINX MIPEeMCTBEHHOCTh u
MIePCIIEKTUBHOCTh MaTEeMaTHYeCKOTO 00pa30oBaHUsA O0yYarOIIUXCs;

2. moaBeneHHE OOYYarOMXCSd Ha JOCTYITHOM JUISI HUX YPOBHE K
OCO3HAaHUIO B3aMMOCBS3M MaTEeMaTHKH W OKPYJKAIOIIEro MHpa,
IIOHMMaHUE  MaTeMaTHKH KaK 4YacTH  OOIed  KyJIbTyphl
YeJIOBEUECTBA;

3. pa3BHTHE  HWHTCIUJICKTyaJbHbIX W  TBOPYECKHX  CIOCOOHOCTEH
oOydJarommuxcs, I03HaBaTEIbHONW AaKTHBHOCTH, HCCIIEIOBATEIIBCKUX
YMEHUH, KPHUTHYHOCTH  MBIIUICHUS, HWHTEpeca K  H3YYCHHIO
MaTeMaTHKH;

4. QopmupoBanue (QyHKIIMOHAIBHOM MaTeMaTHYECKOW TI'PaMOTHOCTH:
YMEHHUSI paclio3HaBaTh MPOSIBICHUS MaTeMaTHYECKUX MOHSATHH,
00BEKTOB M 3aKOHOMEPHOCTEH B pEAIBHBIX >KU3HEHHBIX CHUTYalUsIX U
NpU  W3YYEHHHM  JIPYTUX  yYEeOHBIX  IPEAMETOB,  IPOSBICHUS
3aBUCUMOCTEH " 3aKOHOMEPHOCTEHH,



(l)OpMyHI/IpOBaTB ux Ha SA3BIKC MaTeMaTUKH u co31aBaThb

MaTeMaTH4YCCKUC MOACIIH, OPpUMCHATH OCBOCHHEIM
MaTeMaTHUYSCKHU almmapar JJIA peuicHus MNpPaKTUKO-
OPHUCHTHUPOBAHHBIX 3aaad, HUHTCPHIPECTUPOBATH u O CHHUBATh

MOJyYE€HHbIE PE3YIbTAThI.
OCHOBHBIC JIMHUH COJECpXKaHWs Kypca  MaremaTuku B 5—9
knaccax: «Ywmciia W BBEIYHCICHHA», «AnreOpa» («Anredpandeckue

BBIPAXKECHUSY, «YpaBHEHHUS n HEPaBEHCTBAY), «DyHKIIUNY,
«'eomerpusi»  («'eomerpuueckue  ¢GuUrypel HU  HX  CBOWCTBay,
«3mepenue reOMeTpUYECKUX BEJIMYUH), «BeposaTHOCTB u

cTaTUCTUKa». JlaHHBIC JIMHUHM pPa3BUBAIOTCS IMMapaUICIbHO, KaXKaas B
COOTBETCTBHHM C COOCTBEHHOMH JIOTMKOH, OJIHAKO HE HE3aBUCHMO OJ[HA OT
JIIpyroil, a B TECHOM KOHTaKTe W B3amMojueiictBuu. Kpome sToro, wmx
O0BENMHSCT JIOTHYECKAsl COCTABJIONIAsl, TPAIUIIMOHHO MPHUCYIIas
MaTeMaTUKe W IPOHMU3BIBAIOIIAST BCE MaTEMaTHYCCKHE KYpPChl H
cogepxaresnbubie  JmHUKM.  CdopmynupoBanHoe B DenepaiibHOM
rocy/lapcTBEHHOM 00pa30BaTejJbHOM CTaHAApTe OCHOBHOI'O OOIIEro

oOpa3zoBaHusi  TpeOOBaHUE  «YMEThb  OIEPHUPOBATH MOHSITUSIMH:
OIpesieJICHHe, aKCHOMa, Teopema, JI0KA3aTeJIbCTBO; yMeHHE
pacino3HaBaTb HWCTHUHHBLIEC U JIOKHBIC BbICKA3bIBAHUA, NpUBOAUTH

NPUMEPBl U KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPULAHUS
BBICKAa3bIBAHMI» OTHOCHTCS KO BCeM KypcaMm, a (OpMHUpOBaHUE
JIOTMYECKHUX YMEHHMH pachpenesnsercs 10 BceM TIojaM OOydeHHs Ha
ypOBHE OCHOBHOro oOuiero oOpasoBanusi. Comepkanue 0oOpa3oBaHMS,

COOTBETCTBYIOIEE INPEAMETHBIM  pe3yJibTaTaM OCBOCHHsS  paboueit
MpOrpaMMBbl, pacnpeiei€HHBIM MO TrojaM OOyYeHHUs, CTPYKTYpUPOBAHO
TakuM 00pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUITHAIBHBIM BOIIPOCAM
oOydJaronuecs oOpalaiuch HEOJHOKPATHO, 4YTOOBI  OBIIAJCHHE
MaTeMaTHYECKUMH MMOHSITHUSIMHA u HaBBIKAMU OCYIIECTBIISIIIOCH
MOCJIe/IOBAaTEIbHO M IOCTyNaTelbHO, C COOJIIOJICHHEM MPHUHIUIIA
MPEeMCTBEHHOCTH, @ HOBbIE 3HaHHUS BKIIIOYAJIHCh B OOIIYIO CHUCTEMY
MaTEeMaTUYECKUX TPEJACTABICHUN OOY4YarONUXCsl, PACIIUPSIs U yriIyOJisst
€€, 00pa3ys MPOUYHbIE MHOXKECTBEHHBIC CBS3H.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHKA» B YYEBFHOM IIVIAHE

B COOTBETCTBUU c denepalbHbIM rocyaapCTBEHHBIM
00pa3oBaTeNbHBEIM  CTAaHAAPTOM  OCHOBHOTO oOmiero oOpa3oBaHHS
MaTeMaTuKa SIBISIETCS O00s3aTEIbHBIM IPEIMETOM Ha JAaHHOM YPOBHE
obpazoBanus. B 5—9 xkmaccax yueOHbIE mnpeamer «MaremaTukay
TPAIULMOHHO U3Y4YaeTCs B paMKax CIECIYIOMHX y4eOHBIX KypcoB: B 5—6
Kiaccax — Kypca «Maremaruka», B /—9 kiaccax — KypcoB
«Anrebpa» (BKIIOYAsl 3JIEMEHTHl CTATUCTUKA W TEOPHH BEPOSITHOCTEM)
u «I'eomeTpus». Hacrosmeint IpOrpamMMon BBOJUTCS
CaMOCTOSITEIIbHBIN y4eOHBIH Kypc «BeposiTHOCTh M CTAaTHUCTHKa».

Hacrosime#t  mporpamMoii  mpemycmaTpuBaeTcs BBIJICJICHUE B
y4eOHOM IIJIaHe Ha M3Y4YEHHE MaTeMaTHKH B 5—6 kijaccax 5 y4eOHBIX



4acoB B HEJCNIO B TEUYCHHE KaXJOro roma odydeHus, B 7—9 kiaccax 6
Y4eOHBIX YacOB B HEJCNIO B TEUYCHHE KaXJAOro roma oOy4YeHUs, BCEro
952 y4yeOHBIX yaca.

IVIAHUPYEMBIE PE3YIIBTATHI OCBOEHUAYYEBHOI'O IIPEJIMETA

(MATEMATHKA»  HA VPOBHE OCHOBHOI'O OBIIEIO
OBPA30BAHUA

OcBoenue y4ueOHoro npeamera «MartemaTuka JTOJIKHO
obecrieunBaTh  JIOCTHIXKEHME Ha  ypPOBHE  OCHOBHOTO ob1iero
00pa3oBaHUs  CIIEIYIOUINX JIMYHOCTHBIX, METarnpeIMETHBIX u

OpeaAMETHBIX 06p8,3 OBaTCJIbHBIX PE3YJILTATOB:

JIMMHOCTHBIE PE3VJIbTATBI

JInuyHOCTHEIE PEC3YyJIbTaThbl OCBOCHMU nporpamMmmabl yqe6Horo
npeamera «MartemaTuka» XapaKTEPU3YIOTCA:

HanI/IOTI/I'-[eCKOC BOCITMTAHHUC:

NPOSIBJIEHUEM HHTEpeca K MPOLUIOMY M HAaCTOSILIEMY POCCUMCKOU
MaT€MaTuKu, HOCHHOCTHBIM OTHOIICHHECM K JOCTHUXCHHIAM pOCCHﬁCKHX
MaTEMaTUKOB u poccuiickoun MaTeMaTU4YeCKOU LIKOJIBI, K
HCIIOJIB30BAHUIO 3TUX JOCTH)KEHUH B APYIrUX HayKaX M HPHUKJIAIHBIX

chepax.
I'paxaaHCKOE U JyXOBHO-HPABCTBCHHOE BOCIIUTAHHE!

TFOTOBHOCTBIO K BBIIIOJIHEHHIO 00sI3aHHOCTEH IpakAaHWHA U peaInu3aniuu
ero mpas, MIPECTaBICHHEM 0 MaTeMaTHYECKUX OCHOBax
(QYHKIIMOHUPOBAHUS ~ Pa3UYHBIX  CTPYKTYp, SBJICHHH, HpoLeryp
rpakJlaHCKOro oOmiecTBa (BBIOOPBI, ONPOCHI U Mp.); TOTOBHOCTBIO K
OOCYXIEHHI0O OJTHYECKHX MpoOJieM, CBSI3aHHBIX C IPAKTHYECKUM
MIPUMEHEHHEM JOCTHIKEHUU HayKH, OCO3HAaHHEM Ba)XHOCTH MOpPaIbHO-
STUYECKHUX MPUHILIHIIOB B AESTEIBHOCTH YYEHOTO.

TpynoBoe BocniuTaHue:

YCTaHOBKOH Ha AaKTHBHOE YYacTHE€ B pEIICHWH MPAaKTUYECKUX 3ajad
MaTeMaTHYECKON HAaIPaBJICHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEMaTHUECKOTO
obpa3oBaHUs Ha MPOTSHKEHUU BCcel JKU3HU st YCIEHON
npo(ecCHOHANBHON NEATEIbHOCTH W PAa3BUTHEM HEOOXOIWMBIX YMEHHI;
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHIAWBUAYAJbHOW TPACKTOPUH
0o0pa3oBaHUsT W JKU3HEHHBIX IUIAHOB C YYETOM JMYHBIX HWHTEPECOB U
00TIIeCTBEHHBIX TOTPEOHOCTEHA.

DcTeTndecKkoe BOCIIUTaHUE:

CHOCOOHOCTBIO K OMOINOHAJIBHOMY HW 3CTECTHUYCCKOMY BOCIPHUATHIO
MaTEMAaTHYCCKUX O6LCKTOB, 3aaa4, peHIeHHﬁ, paccyxcz[eHHﬁ; YMEHUTIO
BHUACTH MaTEeMaTHYCCKUEC 3aKOHOMCPHOCTH B HNCKYCCTBE.



HCHHOCTI/I HAYYHOT'O MO3HAHUS:

OpHeHTaHHGﬁ B JCATCIBHOCTU Ha COBPEMCHHYIO CHUCTEMY HAYYHbIX
HpeHCTaBHGHI/Iﬁ 00 OCHOBHBLIX 3aKOHOMCPHOCTAX pa3sBUTHUA YCIIOBCKA,
OpUupoaAbl U O6H_I€CTBa, NOHHMMaHHEM MaTeMaTHUYSCKOU HAaYKH KakK C(l)epI)I
YeJI0BEYECKOM JACATCIIbHOCTHU, 3TallOB cé pasBUTHUA W 3HAYHUMOCTHU OJIA
pPa3BUTHUA IIUBUJIN3allNU; OBJIAICHUCM A3BIKOM MaTCMaTUKHN 4
MaTeMaTHYECKOU KyHLTypOﬁ KaK Cp€ACTBOM IO3HAHUA MHUpA; OBJIaJCHUCM
HpOCTefII].IHMH HaBbIKaMH PICCHeZ[OBaTeJ'ILCKOﬁ ACATCIBbHOCTH.

®dusznyeckoe BocnUTaHHe, (OPMUpPOBAHUE  KYJIBTYPhl  3J0POBBS
SMOIMOHAJIBHOIO 0JIaronoayyus:

TOTOBHOCTBIO NMPHUMEHSITh MaTeMaTHUeCKUE 3HAHUSI B MHTEpecax CBOETO
310POBbs, BENEHUsI 370pOBOro oOpas3a JKU3HU (310pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryisipHas (¢uzndeckas
aKTUBHOCTB); C(HOPMHPOBAHHOCTBIO  HaBbIKa pe(JIEKCUH, TPU3HAHHEM
CBOEro MpaBa Ha OIMOKY M TaKOro JKe IIpaBa APYroro 4yesoBeKa.

DKOJIOTHUYECKOE BOCITUTAHHUE:

OpI/IeHTaLIPIeﬁ Ha MPUMCHCHHUEC MATCMAaTHYCCKHUX 3HaAHUMN I peIcHus
3a1a4 B OOJIAaCTH COXPAHHOCTH OKPY’KaloIIeH cpebl, MJIAaHUPOBAHUS
MOCTYNKOB U OIIEHKHM HX BO3MOJKHBIX IIOCJIEICTBUM IJIsl OKpY»Karollen
Cpenbl; OCO3HAHHMEM TIJI00aBHOIO XapaKTepa JKOJOTMYECKUX MpodiIeM H
IyTe UX pelIeHus.

JInuHoCTHBIE pe3ynbTaThl, 00eCICYNBAIOIINE afaNTaluI0 00yJaromerocs K
HU3MEHSIOIIMMCS yCIOBUSIM COLIMAIbHON U MPUPOJHOMN Cpeabl:

FOTOBHOCTBIO K  JEHCTBUSM B  YCJIOBHUSIX  HEOIPENEIEHHOCTH,
MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUYECKYIO
JIeATeIbHOCTh, B TOM YHCIE YMEHHE YUYUTbCS Yy JpPyTHX JIOJEH,
npuodperarb B COBMECTHOM MAESATEIBHOCTH HOBBIE 3HAHUS, HAaBBIKU H
KOMIIETEHIIUN U3 OIBITA APYTHUX;

HEOOXOAMMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHHUH, B TOM 4YHCIIE
($hopMyIIHpOBaTh HACH, MOHATHSA, TUIOTE3Bl 00 OOBEKTaxX M SBICHHAX, B
TOM YHCJIE pAaHEE HE HM3BECTHBIX, OCO3HABaTh JEPUIUTHI COOCTBEHHBIX
3HAaHUM U KOMIIETEHTHOCTEN, JIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYyallli0, BOCIPHUHHUMATh
CTPECCOBYIO  CHTyallMI0  KaK  BBI30B, TpeOylOmuid  KOHTpMED,
KOPPEKTUPOBATh NMPUHUMAaEMbI€ PEIICHUS U ACHCTBUA, (OPMYINPOBATH U
OIIEHMBATh PUCKH U MOCIEACTBUSA, GOPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble  pe3yJlbTaThl ~ OCBOCHHUS  MPOrpaMMbl  yueOHOro
npeaMera «MaremaTtuka XapaKTepU3yITCs OBJIaJICHUEM
VHUBEPCANbHBIMU HO3HAGAMEIbHBIMU Oeticmeusimu,
VHUBEPCANbHLIMU  KOMMYHUKAMUGHBIMU  OCUCMEUSMU U  YHUBEPCANbHbIMU
PeyNAMUBHbIMU OCiCMBUAMU.



1) Vuusepcanvhvie Nno3HAsamenvHvle Oeticmeus obecneuusaom
dopmuposanue 6a306bIX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXC  (0CBOEHUe
Memo008  NO3HAHUA — OKDYICAOWe20 — Mupa,  NpUMeHeHue  J102UYeCKUX,
UCCIe008aMeNbCKUX Onepayuil, yMeHutl pabomams ¢ uHpopmayuetr).

Ba3oBble Jornueckune aedcTBUS:

1. BBIABIATH u XapaKTepU30BaTh CYIIECTBEHHbBIE MpU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSITHH, OTHOIMICHUN MEXIYy MOHSTUSIMU,
dhopmynupoBaTh ornpeeaeHust MOHATUH;,  yCTaHaBJIMBAaTh

CYIIECTBEHHBIN MPU3HAK KJIaccU(UKAIUU, OCHOBAHUA JUIL 0000ILIEeHUS
W CPaBHEHUS, KPUTEPUU IIPOBOJMMOIO aHAJIN3a;

2. BOCHpPUHUMATH, (OPMYIUPOBaTH U NPeoOPa3OBBIBATH CYKACHUS:
yTBEpAUTEIbHbIE U OTPULATENIbHbIE, €IUHUYHbIC, YacTHbIE U O0OIIHE;
YCJIOBHBIE;

3. BBIBIAATHL  MaTeMaTU4YeCKUE  3aKOHOMEPHOCTH, B3aUMOCBA3U U
IpoTUBOpeuns B (aKkTax, NAHHBIX, HAOIIONEHUAX U YTBEPXKICHUIX;
mpeayiaraTb ~ KpUTEpUM  JJId  BBIABIEHHUS  3aKOHOMEPHOCTEH W
NPOTHUBOPEYUIL;

4. nenaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIJIIOUEHUU, YMO3aKIIOUEHHUI 110 aHAJIOI'UH;

5. pa3OupaTh N0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKACHHH (TpsMbIe
U OT TPOTHBHOIO), IPOBOAUTH  CAMOCTOATEIBHO  HECJIOXKHBIE

JIOKa3aTeIbCTBA MaTEeMaTH4ECKHUX (axros, BBICTPauBaTh
apryMEHTAlMIo, MPUBOIHUTL  IPUMEPHI u KOHTPIIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIEC PACCYXICHHUS;

6. BBIOMpaTh cmoco0 pemieHus — y4ueOHO 3a/1a4u (cpaBHUBATH

HECKOJIbKO BapHaHTOB pEIIeHUs, BHIOMPATh HauOoJiee IMOAXOMSMIINN C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).
Ba3oBble HccienoBaTebcKie JeiicTBHS:

1. wucmosp30BaTh BOINPOCHI KaK HCCIIENOBATEIIbCKUN HHCTPYMEHT
TTO3HAHUS; popmynupoBath BOTIPOCHI, ¢dbukcupyromue
MIPOTUBOpEYHE, npoOieMy, CaMOCTOSITEIILHO YCTaHaBINBAaTh

HCKOMOE€ U JaHHOEe, (POPMHPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3ULINI0, MHEHHE;

2. TMPOBOJHUTH MO CAMOCTOSITEIILHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
SKCIIEPUMEHT,  HEOOJIBIIOE  HCCICJOBAHHUE MO  yCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro o0BbeKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXIy co0oii;

3. camocrosTenbHO  (GOpMyIUpoBaTh  O0OOIIEHUS U BBIBOJABI IO

pe3ynbTaram MPOBEAEHHOTO HaOJIIOIEH NS, HCCIIETOBAHUS,
OIIEHHBATh JIOCTOBEPHOCTh IOJYUYECHHBIX pE3yJIbTATOB, BBIBOJAOB H
000011IeHNI;

4. TpPOTrHO3UPOBATH BO3MOXKHOE  pa3BUTHE Mpollecca, a TaKXKe

BBIABUTATH INPECAIOJIOKEHNUA O €ro pPasBUTHU B HOBBIX YCJIOBHUAX.



Pabora ¢ undopmanueii:

BBISIBJISITH HEJTOCTATOYHOCTh W H30BITOYHOCTH WH(POpPMAIUH, HAHHBIX,
HEOOXOIUMBIX TSI PEIICHUS 3aJauH;

BBIOWPATH, aHAJTU3UPOBAThH, CHCTEeMaTH3UPOBATH "
HHTSPIPETHPOBATH, WH(POPMANHIO  Pa3JIMYHBIX BHIOB H  (POpM
MPEICTaBIICHUS;

BBIOMpATh (GoOpMy TMpEACTaBICHUS HHPOPMAIMU W WILIIOCTPUPOBATH
pelraeMble 3aJadd CXECMaMH, IHarpaMMaMH, HHOW TrpaduKod H HX
KOMOWHAIUSIMU,

OlLICHUBATh HaJEKHOCTh nHpOpMaAITUU o KPUTCPHUSIM,
MPEJUI0KEHHBIM YUUTEIEM 1281071 chopMyTHPOBAHHBIM
CaMOCTOSITEJIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUGHbLE Oeticmausi obecneuusaiom

COPMUPOBAHHOCTD COYUATLHBIX HABIKOE 00YHUAIOUJUXCSL.
Oo6uienue:

1. BocmpuHuUMaTh u (HOPMYJIHPOBATH CYXKICHUS B COOTBETCTBHUH C
YCIOBHUSIMH U UEJSIMU OOIIEHUS; SICHO, TOYHO, I'PAMOTHO BBIPAXKATh
CBOIO TOYKY 3pEHHUs B YCTHBIX M NHCbMEHHBIX TEKCTax, JaBaTh
MOSICHEHHUST 110 xony peueHus 3a1auu, KOMMEHTUPOBATH
MOJIy4YEHHBIH Pe3yJIbTaT;

2. B XoIe OOCYXJEHHs 3a7aBaTh BOIPOCHI 110 CYIIECTBY 00CYXJIaeMOi
TEMbI,  HpOOJIeMBbI,  pemlaeMoil  3ajadd, BBICKA3bIBATH UJICH,
HAIICJICHHBIC Ha IIOWCK PELICHHs; COMOCTABISATH CBOH CYXKICHHUS C
CYXKICHUSIMU JIPYTUX yY4aCTHUKOB AMAJIOra, OOHAPYKUBATh Pa3IUIHC
M CXOJICTBO MO3MIMI; B KOPpeKTHOH Qopme (opMyrupoBaTh
paszHoriiacus, CBOM BO3PAXKECHMUS;

3. [peAcTaBisATH  PE3yNbTaThl  pEIICHUs  3aJadd, OKCICPHUMCHTA,
WCCIIEIOBAaHUS, IPOEKTa; CaMOCTOSITeJIbHO BbIOMpaTh  (dopmMar
BBICTYIUICHUSI € yd4€TOM 3amad [pe3eHTAlun H O0COOCHHOCTEH
ayIUTOPHUU.

CoTpyTHHUYECTBO:

_ TOHMMaTh MW  HCIOJIB30BAaTh IpPEeUMyIIecTBa KOMaHIHOH |
WHIWBUAYAIbHOH pa0OTBl INpPHU pEHIeHWH Yy4eOHBIX MaTeMaTHYECKHX
3a/1a4; NMPUHUMATh I1eJdb COBMECTHOH MIeATENIbHOCTH, IUIaHWPOBAaTh
OpTaHMW3aIlMI0 COBMECTHOW paboThI, pacmpenensTh BHAB padorT,
JIOTOBapUBATHCA, OOCYXKIAaTh IMPOIECC U Pe3yiabTaT padoTwr; 0000maTh
MHEHHS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMNIOBEIX (opmax padboTel (0OCYXICHUS, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMBI W JIp.); BBINOJHITH CBOIO YacTh
pa®oTBl M KOOPIMHUPOBATH CBOM JEHCTBUSA C JAPYTMMH YJIE€HAMHU
KOMaH/Ibl; OLIEHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO
KpUTEPHUSM, C(POpMYyITMPOBAHHBIM yYaCTHUKAMHU B3aUMOECHCTBHSL.

3) Vhusepcanvnvie pezynisamuenvle oeticmsus obecneyusaiom Gopmuposanue



CMbLCI0BbIX YCMAHOB0K U HCUSHEHHBIX HABLIKOE JTUYHOCMU.

CaMOOpFaHI/IBaHI/IHZ

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM peUIeHUs 3amadul (Wiau
€ro 4acTh), BBIOMpaTh CIIOCOO pemeHus ¢ Y4ETOM HMEIOIINXCS
pecypcoB H  COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh |
KOPPEKTUPOBAaTh BapUaHThl PEUICHUN ¢ y4€TOM HOBOW HH(OpMAIUH.

CaMOKOHTpPOJIb:

BJIaJIeTh CIOCOOaMHM CaMOIPOBEPKH, CaMOKOHTPOJS Ipolecca U
pe3yiibTaTa pelleHus MaTeMaTH4YecKoll 3ajaui;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpU PELICHUU
3a1a4yyd, BHOCUTb KOPPEKTHUBBI B JECATEIbHOCTbL HAa OCHOBE HOBBIX
O0OCTOSITENILCTB,  HAWJEHHBIX  OHIMOOK, BBISIBIICHHBIX  TPYAHOCTEH;
OIIEHMBATh COOTBETCTBHUE PE3yJIbTaTa JAESITEIbHOCTH IOCTABJICHHON IeJN U
YCIIOBUSIM, OOBSICHSITH  NPUYUHBI JIOCTHIKEHHUS UM  HEJNOCTUKECHMUS
1IeJIM, HAXOJIUTh OIIUOKY, 1aBaTh OILIEHKY TPUOOPETEHHOMY OTIBITY.

[TIPEAMETHBIE PE3YJIbTATBI

IIpenmerHbie pE3yIbTaThI OCBOEHUS paboueii mporpamMMbl TIO
MaTeMaTUKE IPEACTaBJICHBl IO IojaM OOYYEHHs B CICTYIOLIUX
paszmesiax mporpaMMbl B paMKaX OTAEIbHBIX KypcoB: B 5—6 kilaccax —
Kypca «MatemaTuka», B /—9 kiaccax — KypcoB «AnreOpay,
«["eomeTpus», «BEpOATHOCTb U CTATUCTUKAY.

Pa3zBuTHe JIOrMYECKHMX MPEACTAaBJICHUW U  HABBIKOB  JIOTMYECKOrO
MBIIUICHUS] OCYIIECTBISETCS Ha MPOTSDKEHUH BCeX JIeT OOyYeHHsS B
OCHOBHOM IIIKOJIe B paMKaX BCEX Ha3BaHHBIX Kypcos. IIpenmomnaraercs,
YTO BBITYCKHUK OCHOBHOH IIKOJIBI CMOXET CTPOUTH BBICKA3bIBAHUS U

OTPUILIAHUS BBICKAa3bIBAaHWM,  paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAHUSI, IMPUBOJUTH NPUMEPBl M KOHTPIPHUMEPHI, OBJIAJEET
MOHSTUAMU: OIIPEAeIeHNEe, aKCHOMa, TEeOopeMa, [O0Ka3aTeIbCTBO — U

HAaY4YWUTCSl UCIOJIB30BATh WX MPH BBIMOJHCHUU yYeOHBIX M BHEY4YEOHBIX
3a7a4.

ITIPUMEPHASI PABOYASL ITIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCBI

HEJA U3YYEHUS YYEBHOT'O KYPCA

[IpropuTeTHRIMU LEJAMH OOydYeHHs MareMaTHke B 5—6 kiaccax
SIBIISTFOTCS:

1. mponmomxenue  ¢GopMHUpPOBaHUA OCHOBHBIX MaTeMaTHYECKUX
MOHATUHI (amco, BEJIWYMHA, reoMeTpu4ecKas ¢durypa),
obecreunBaroIInX MIPEEeMCTBEHHOCTh u MIePCTIEKTUBHOCTH

MaTEMaTHYCCKOTO 06pa30BaHI/I$I O6y‘IaIOIIII/IXC$I;
2. pa3BUTHC HUHTCJIJICKTYAJIbHBIX u TBOPYCCKUX CIIOCOOHOCTEH



oOyJarommuxcsi, I03HAaBATEIbHOW aKTHUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHHH, HHTepeca K U3yYECHUIO MaTEeMaTHKH;

3. moaBeaeHHWE OOydYalOmMMXCs HaA JOCTYITHOM JUII HHX YPOBHE K
OCO3HAaHHUIO B3aUMOCBSI3U MaT€MAaTUKU U OKPY’KaIOIIEero Mupa;

4. QopmupoBanue (QYHKIMOHAJIBHOW MaTeMaTHUYECKOW TI'PaMOTHOCTH:
YMEHHUSI paclio3HaBaTh MaTeMaTHYeCKHe OOBEKTHl B peaJbHBIX
JKM3HEHHBIX CUTYyaIusaX, IPUMEHATh OCBOCHHBIE YMEHHUS JUUISI PEeIICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJlady, UHTEPHPETUPOBATH MOJIYyUYEHHBIE
pe3yibpTaThl M OIEHUBAaTh MX Ha COOTBETCTBHE MNPAKTUUECKOM
CUTYyallUH.

OCHOBHBIC JIMHHHU COJCp)KaHHS Kypca MareMaTuku B 5—6 kiaccax
— apudmeruyeckas ¢ TCOMETpPUYECKas, KOTOPBIC Pa3BUBAIOTCS
mapajjieiibHO, KaXJas B COOTBETCTBHH C COOCTBCHHOH JIOTHKOM,
OJTHAKO, HE HE3aBUCHUMO OJlHA OT JPYroi, a B TECHOM KOHTaKT€ U
B3auMoencTBuu. Takxke B Kypce MPOUCXOOUT 3HAKOMCTBO C
3JIEMEHTAMHU aJreOpbl M OMUCATCIBHONW CTAaTUCTHUKH.

Nzyuenue apupMeTH4IeCcKoro MaTepuaia HAaYMHAETCS co
cucreMaTtusaluuu nu pPa3sBUTHUA 3HaHUM (6] HaTypaJlbHBIX qucJax,
MOJy4YEHHbIX B HaudalbHOM MmiKkoje. Ilpu 3TOM coOBeplIEeHCTBOBaHHE
BBIYMCIIUTEIBHON TEXHUKM M (OPMUPOBAaHHE HOBBIX TEOPETHYECKHX
3HAHUM CcoOYeTaeTrcsi € pa3BUTHEM BBIYUCIUTEIBHONW KYJIbTYpHI, B
YACTHOCTH C OOyYEHHEM NPOCTEHIIMM MNpuéMaM NPUKUAKA U OLEHKHU
pe3yibTaTOB  BBIYUCIICHUH. N3yuenue HaTypaJIbHbIX yrcen
poaoJKaeTcss B 6 Kjacce 3HAKOMCTBOM C HAYalbHBIMU IOHITHSAMH
TEOPUH JECITUMOCTH.

Jpyroii KpyIrHbIii OJIOK B COJIEp)KaHUU apu(PMETUYECKONH JIMHUH —
910 ApoOm. Hawano wu3ydeHHs OOBIKHOBEHHBIX W JECATUYHBIX IpoOeit
OTHECeHO K 5 kiaccy. DTO NepBBI 3Tanm B OCBOCHHH JApoOeil, korma
MPOMCXOANUT 3HAKOMCTBO C OCHOBHBIMH HIEAMH, IOHSITHSIMH TEMBI.
IIpu »>TOoM paccMoTpeHHE OOBIKHOBEHHBIX ApoOel B MOTHOM 00BEME
MPEIIIECTBYET HM3YUYEHHIO NECATHYHBIX ApoOel, 4To Iesaecoodbpa3Ho C
TOYKH 3PEHHUS JIOTMKHM M3JI0KEHHUS YHCIOBOM JIMHUHM, KOTJa IIpaBuia
JEWCTBUM C JAECATHYHBIMH ApoOSsIMH  MOKHO  OOOCHOBaTbh  yXKe
W3BECTHBIMHM aJTOPUTMAaMH BBITIOJHEHUS! NEMCTBHII C OOBIKHOBEHHBIMH
npobsmMu. 3HAKOMCTBO C JACCITUIHBIMH IpoOsMu pacmupuT
BO3MOKHOCTH  JUIsI MOHUMaHWUS  OOy4aroUIMMUCS TIPUKJIIATHOTO
MPUMEHEHUSI HOBOW 3allMCH NPH H3YYEHHH APYTUX HPEAMETOB U TPH
MpakTUYeCKOM wucnolib3oBanuu. K 6 kiaccy oTHecéH BTOpOW J3Tam B
W3y4YeHUH Jpo0ei, TAe MPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB
CpaBHEHHMsI W  IpeoOpa3oBaHUs  JIpoOel, OCBOECHHE HOBBIX
BBIUHMCIUTEIBHBIX aJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHHH, B
TOM 4YHCJEe 3HAYEHHMH BBIPOKEHUH, COAEp)KAIIUX W OOBIKHOBEHHBIE, U
JIECATUYHBIE  JApOO0M,  YCTAaHOBJIIEHHWE  CBS3€H  MEXnIy HUMH,
paccMoTpeHne NpUEMOB pelIeHHs 3ajad Ha Apoou. B nHauane 6 kiacca



MPOUCXOJUT 3HAKOMCTBO C TOHSTHEM IPOICHTA.

OCOOCHHOCTBIO HM3YYCHHUS IMOJOKHUTCIBHBIX M OTPHULATEIBHBIX YHCEI
SIBJISIETCSL TO, YTO OHU TaK)Xe MOTYT PacCMaTPUBATHCS B  HECKOJBKO
stamoB. B 6 kiacce B Hauyanme wu3ydeHusi TeMmbl «llonoxuTenbHbIC H
OTpHUIIATENIBHBIC YHCIa» BbyIessieTcss mnoarema «llemble 4yucna», B
paMKax KOTOpPOW 3HAKOMCTBO C  OTPHUIATEIbHBIMHA  YHCIAMH  H
JEHCTBUSIMA € TIOJIOKHUTEIBHBIMA U OTPUIIATCIIBHBIMH ~ YHCIIAMH
MIPOUCXOJUT HAa OCHOBE COJICPXKATEIBHOTO IT0AXO0Aa. DTO IO3BOJSICT Ha
JIOCTYITHOM YpPOBHE TO3HAKOMHTH YYaIMXCS MPAKTUYECKH CO BCEMH
OCHOBHBIMHU TMOHSATHUSIMH TEMbI, B TOM 4YHCJE M C MpaBHJIaMH 3HAKOB
npu BBITTOJTHCHU U apuPMEeTHICCKIX JICUCTBU. Usyuenwue
palMOHANBHBIX YHCEJ Ha 3TOM HE 3aKOHYMTCS, a OyJeT MPOJOJDKCHO B
Kypce anreOpel 7 Kkiacca, 4TO CTaHET CJICAYION[MM IPOXOJIOM BCEX
MPUHIUMHAATHHBIX BOMPOCOB, TEM CaMbIM pas3[eliecHHe TPYAHOCTEH
objerdaeT BOCHPUSATHE MaTepHasia, a paclpelnejieHHe BO BpPEMEHHU
CIOCOOCTBYET MPOYHOCTH MPHOOPETAEMBIX HABBIKOB.

[Ipy o00ydeHWHM penieHul0 TEeKCTOBBIX 3ajad B 5—6 kjaccax
HCMOJB3YIOTCS  apu(METHUYCCKUE TPHUEMBI pelieHus. TekcroBbie
3a7la4y, penraemMble NMpu OTpabOTKe BBIYMCIUTENIbHBIX HaBBIKOB B 5—6
KjlaccaxX, pacCMaTPHUBAIOTCS 3aJadd CIACAYIOUIMX BHIOB: 3aJa4d Ha
JIBUOKCHHE, Ha YacTH, HA MOKYIKH, Ha paboTy M IMPOU3BOAMTEIBHOCTH,

Ha NPOLEHTHl, HaAa  OTHOWIEHHs u  npomnopuuu. Kpome  Toro,
oOyyaromuecss 3HaAKOMATCS C NpuéMaMu peuleHus 3agad nepedopoMm
BO3MOXXHBIX  BapMaHTOB, ydarcs  paboratb ¢  uH(pOpMaIuei,
NpeACTaBICHHONH B (hopMe TaOIULl UM IAHArpaMM.

B paboueii nporpamme MIPELYCMOTPEHO dbopmupoBaHue
MpoNeNeBTUYECKUX  anreOpandyeckux npexncraBieHuil. byksa KaK

CHMBOJ HEKOTOPOro 4YHcjia B 3aBUCUMOCTH OT  MaTeMaTH4YeCKOIo
KOHTEKCTa BBOJUTCS IIOCTENEHHO. bykBeHHas CUMBOJIMKA IIHPOKO
HCIIONB3YeTCs IMpeXKAe BCero Uil 3amucu OOIIMX YTBEPKICHHH H
MIPEIIOKEHUH, dhopmym, B YaCTHOCTH TS BBIUHCIICHUSA
TEOMETPUYECKUX BEJIMYHMH, B KaUeCTBE «3aMECTUTEJIS» YHUCIA.

B kypce «Marematukm» 5—6 KJIaccOB IIPEACTaBIICHA HATJSIHAS
reoMeTpHsi, HAIlpaBJeHHass Ha pPa3BUTHE OO0Pa3HOTO  MBILIUJICHHUS,
MMPOCTPAHCTBEHHOTO BOOOpaXEHUSA, M300pPa3UTEIBHBIX yMEHHH. OITO
Ba)XXHBI 3Talml B M3YYEHUH TE€OMETPUH, KOTOPBIH OCYIIECTBIIIETCS Ha
HaTJITHO-TIPAKTHYECKOM ypPOBHE, OIMpaeTcss Ha HarisaHO- o0pazHoe
MBIIIJICHUE oOOydJaromuxcsa. bousblmass posib OTBOAMTCS MPAKTUIECKOH

JEATEIBbHOCTH, OMBITY, SKCIIEPHUMEHTY, MOJIETTUPOBAHUIO.
OOyuJaronyecst 3HaKOMSTCSI ¢ TEOMETPUISCKUMH (PUTYPaMH Ha TMIIOCKOCTH
W B TPOCTPAHCTBE, C HX NPOCTEHIINMH KOHPUTYypalusIMH, ydarcs
n300pakaTh WX HA HEJIMHOBAHHOW M KJeT4aTOH Oymare, paccMaTpHBAIOT
HUX IpocTellnne cBolicTBa. B mponecce n3ydeHus HariasiiHON Te€OMETPUH
3HAaHMsI, IIOJy4YeHHbIE  OOydJaromMMHUCS B  HA4daJbHOM  IIKOJIE,
CHCTEMATH3UPYIOTCS M PACIIUPSIOTCS.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo  ydyeOHOMYy IUTaHYy B 5—6  Kjaccax  H3ydaercs
MHTETpUPOBAHHBIN  mipeamer «MareMaTuka», KOTOPBIA  BKIJIIOYAET
apu(pMETHYCCKUA MaTepwadl W HArBIIHYIO TCOMETPUIO, a TaKxKe
MPOTICACBTHYCCKHUE CBEACHUS U3 alreOphl, 3JIEMCHTHI JIOTHKH W Hadalia
OITHCaTeIbHOW CTaTHUCTHUKH.

VY4eOHBIA IJIaH Ha W3yYCHHUE MaTeMaTHKH B 5—O6 KjlaccaX OTBOIUT
HE McHee 5 y4eOHBIX YacoB B HENCIIO B TCUCHHE KaXKIOr0 roja

oOyuenwus, Bcero He MeHee 340 ydeOHBIX 4YacoB.

COAEPXAHME YYEBHOTI'O KYPCA (ITO 'OIAM OBYUEHMUN)
5 kiaace

Hamypanvuvie uucna u Hyno

HarypanbHoe wuwnciio. Psjg  HaTypanbHBIX qucell. UYucno 0.
N300paxkeHne HaTypajbHBIX 4YHCEJ TOYKAMH Ha KOOPAWHATHOM
(urcI0BOM) MPSMOH.

ITo3uuuonHas cucrema cuuciieHus. PuMckass HyMmepanus Kak OpuMep
HCHO3I/IL[I/IOHHOI‘/II CHUCTCMBbI CUHUCJIICHUS. HGCHTI/I'{Haﬂ CHUCTEMA CUHUCIICHMUS.

CpaBHeHI/Ie HaTypaJbHbIX 4YHUCEJI, CPAaBHCHUC HATYpPaAJIbHBIX YHUCEII C
HynéM. CriocoObl cpaBHeHMs. OKpyTJICeHHE HATYpaJIbHBIX YUCEII.

Ciio)keHHe HaTypajbHBIX 4YMCEd; CBONHCTBO HYJId IpPHU CIOKEHHUU.
Bpiuutanue kak ~ JeiicTBHe, 0OparTHOE  CIOXEHHIO. Y MHOXKEHHE
HaTypaJIbHbIX YHCEd; CBOWCTBA HYJIS W CIUHMIBI NPU YMHOXEHHH.
Jenenne kak  ngeiictBue, oOparHOe  yMHOXeHHIO. KOMIIOHEHTBI
e CTBUH, CBSI3b MEXAY HUMU. IIpoBepka pe3ynbprara
apupmMernueckoro gaeiictBus. IlepemecTuTenpHOE W CodYeTaTENIbLHOE
CBOMCTBAa (3aKOHBI) CJIOKEHUS U YMHOXXEHHUs, paclpeaeIUTeIbHOe
CBOICTBO (3aKOH) YMHOXXCHUS.

Hcnonp3oBanue OykB [ 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA H
3aIMCH CBOWCTB apu(METHUSCKUX JECUCTBUIA.

Jlenutenu m KpaTHBIE YHUCIIA, PAa3JI0KEHUE HAa MHOXUTENH. IIpocThie n
cocraBHbIe umcna. [IpusHaku nemmmoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alUCh YHCJIa B BHJIE CYMMBI
pa3psiIHBIX CIaraeMbIX.

YucnoBoe BblpakeHUe. BpluncieHne 3Ha4€HUN YHCJIOBBIX BBIPAXKEHUI;
NOPSIAOK BBINOJHEHUsI JAclcTBUU. Mcnonbp3oBaHUE MNpU  BBIYHUCICHUSIX
MIEPEMECTUTEILHOTO M COYETATEIBHOTO CBONCTB (3aKOHOB) CIOXXEHUS H
YMHOXXEHUS, paCIpeeINTEIIHbHOTO CBOHCTBA YMHOKCHHS.

poou
IIpencraBnenne o npoOW Kak cmoco0e 3amucl YacTH BEIUYUHEI.

OObIkHOBEeHHBIE  n1poOu. IlpaBuibHBIE W HENpaBWJIBHBIE  JIPOOH.
CwmemnranHass ApoOb; TpeACTaBIeHHWE CMEIIaHHOW JpoOu B BHIE
HEMpPaBWJIBHON JpoOM ™ BBIJAEJICHHWE IEJI0i YacTu quciIa n3
HENpaBWIbHON 1pobu. M3o00paxenune apobeil ToUKamMu Ha YHCIOBOH



npsmoii.  OcHOBHoOe  cBoiictBo  apoou. Cokpamerue  npoOeit.
IIpuBenenue npobu k HOBOMY 3HameHaTelro. CpaBHEHHE IOPOOCH.

Ciio)xeHHME W BBIYMTAaHHE JpoOei. YMHOXEHHE W JeJIeHHe IpoOeii;
B3aMMHO-00paTHBIE IpoOu. HaxokieHue dYacTH MEeJIoro W IEeJoro Io
€ro 4acTH.

Hecsitnunast 3amuck apoOeil. IlpeacraBienne necsTHYHOW JpodH B
BHjJe OOBIKHOBEHHOW. M300pakeHHe AeCATUYHBIX ApoOei TouykamMH Ha
YuCcIIOBOW mpsiMol. CpaBHEHHE JIECSTHYHBIX JPOOEH.

ApudmeTndyeckrne OEUCTBHSI C JECATUUYHBIMH ApoOsmu. OKpyrieHue
JIECSITUYHBIX JTPOOEH.

Pewenue mexcmoeswvix 3adau

Pemienne TeKCTOBBIX 3amad apupMETHUYSCKUM criocoboM. PemreHue
JIOTUYECKUX 3ajad. PemieHue 3amad  mnepeOOpoM  BCEX BO3MOXKHBIX
BapuaHTOB. McnoIb30BaHUE TIPH PEIICHUHU 3a/1a4 TaOJIUIl K CXEM.

Pemenue 3ama4d, coaepxKanux 3aBUCUMOCTH, CBA3BIBAIOIINE BEITUIWHBI:
CKOpPOCTh, BpPEMSsI, PACCTOSIHUE; 1I€Ha, KOJUYECTBO, CTOUMOCTb. EuHUITbI
M3MEPCHHS: MacChl, 00BEMA, IICHBI, PACCTOSHUS, BPEMCHH, CKOPOCTH.
CBsI3b MEXKIY €IMHUIIAMU U3MEPEeHUS KaXK10W BEJIMUYUHBI.

PerreHrie OCHOBHBIX 3aj7la4 Ha JPOOH.

[IpencraBiieHne qaHHBIX B BHUJE TAOJMIL, CTOJOYATHIX JHUATPAMM.

Haznaonan zeomempus

Harnsaneie npeacrasienus o Gurypax Ha IJDIOCKOCTH: TOYKa, IpsMas,
OTPE30K, JIyd, yroJ, JIOMaHasi, MHOIOYTOJIbHUK, OKPY>KHOCTb, KPYyT. YTOJ.
IIpsimoi1, OCTpBIN, TYIION U Pa3BEPHYTHINA YIJIbL.

JUimHa oTpe3ka, METpUYECKHE €IUHMLbl JUIMHBL. JlJIMHA JOMaHOMH,
NepUMEeTp MHOTOYTOJIbHUKA. M3MepeHne u mocTpoeHue yrioB ¢ MOMOIIIBIO
TpaHCIOPTHUPA.

Harnsaueie npeacraBieHus o GUrypax Ha MIOCKOCTH: MHOTOYTOJIBHUK;
MIPSIMOYTOJIBHUK, KBaApaT; TPEYroJbHHUK, O pABEHCTBE QUTYP.

H3o0paxenue puryp, B TOM 4yucie Ha kiaetdaToi Oymare. [loctpoernue
KOH(HUTYpaluil W3 4YacTei MpsiMOM, OKPYKHOCTH Ha HEJIWHOBAaHHOW H
KineTtdyatoit Oymare. lcmomb30BaHWE CBOWCTB CTOPOH U YIJIOB
NPsIMOYTOJIBHUKA, KBaJpaTa.

[Dromane NMpAMOYTOJbHUKA M MHOTOYTOJIBHHMKOB, COCTABJIICHHBIX H3
MPSIMOYTOJIBHUKOB, B TOM 4unciie (GUTYp, H300paKEHHBIX Ha KJIETUYATOMU
Oymare. ExnHHUIIBI M3MEpEHHs TITOMIAIN.

Harnmsanaele  mpencraBiieHHMss O  NMPOCTPAHCTBEHHBIX  QUTypax:
MPSIMOYTOJIBHBIN Tapainienenunes), Ky0o, MHOrorpaHHuUKH. M300paxeHue
MMPOCTEUITNX MHOTOTPAaHHUKOB. Pa3BEpTKM KybOa W mapallielienure/ia.
Co3nmanne Mopeneil  MHOTOTPaHHMKOB (M3 Oymaru, TIPOBOJIOKH,
IJIaCTWIMHA U JIp.).

O0BEéM  NpPAMOYTroJBHOTO  mapajesjenunena, Kyoda. EmxuHuns
n3MepeHus: oobpEMma.

6 xitacc



Hamypansnsie uucna

Apudmernueckue ACUCTBUS C MHOTO3HAYHBIMH  HATYpPaJTbHBIMU
yuciiamMu. UunciioBbIe BBIPpAKEHHS, TOPSAOK JICHCTBUH, HMCIIOIB30BaHHE
ckoOok. lcmonp3oBaHWE TIpM BBIYHUCICHUSAX I€PEMECTUTEIBHOTO U
COYETATEIbHOTO CBOWCTB CII0KEHUS u YMHOXKCHUS,
pacupeaeauTebHOTO CBO¥CTBa YMHOXKEHUSI. Okpyriienue
HaTypaJIbHBIX YHCEIL.

Jenutenn W KparHble 4YHCHa; HAWOONBIIWN OOIMHA JEIUTeNnb W
HauMeHbIlIee oOlmee KpaTHoe. J[emMMocTh CyMMBI W TPOW3BEIICHUS.
JlenmeHue ¢ OCTaTKOM.

JApodu

OObIKHOBEHHAsT JpoOb, OCHOBHOE CBOWCTBO JpOOH, COKpalleHHe
npobeii. CpaBHEHHE U yHopsaoYuBaHue npoOeii. Pernenue 3amauy Ha
HaXOXKJIGHHE YaCTH OT IEJIOTO M IEJIOTO 0 eT0 YacTH. J[poOHoe yucio Kak
pe3yibpTaT neicHus. lIpencraBieHHE JECATHYHOW JApoOU B BHJC
OOBIKHOBEHHOW JAPOOM M BO3MOXHOCTH IMPEJICTaBJICHUSI OOBIKHOBEHHOU
apobu B BHAC JcCATHYHOW. JlecaTuuHble ApOOHM W  MeTpUUECKas
cuctemMa Mep. ApudMETHUYCCKHE ACUCTBUS M YHCJOBBIC BBIPAKCHHUS C
OOBIKHOBCHHBIMH U JICCITUYHBIMU APOOSIMH.

OrHourenue. JleseHue B JaHHOM OTHOIIGHHUH. Maciitad, mpomopus.
IIpuMenenue nponopuuii Npy peLIeHUH 3a1a4.

IlonaTtue mnponeHta. BplumucieHue MporeHTa OT  BEJIWYMHBI U
BEJIMYMUHBI IO €¢ TPOLEHTY. BrIpakeHHWE TMPOLEHTOB JIECATUYHBIMU
JnpoOsimu. Penienwe 3amad Ha TPOUEHTHI. BbipakeHHEe  OTHOUICHHS
BEJIMYUH B MPOICHTAX.

IMonoxkuTEIbLHBIC M OTPUIATEJAbHBIE YHCIA

ITonoxurenbHble U oTpuLaTenabHble yucia. Llensie uucna. Monaynb
Yucia, TeOMETPUYECKasi HWHTEpIpeTanus Monayis uucia. M3o6paxeHne
YHuCceJ Ha KOOpAMHATHON mpsiMoii. UmcioBble mpomexyTku. CpaBHEHHE
yucen.  Apudmernueckue — JCHCTBHS € TOJOXKHUTEIbHBIMH U
OTPHUIATEIIFHBIMU YHCIIAMH.

[IpsmoyrompHass cucTemMa KOOpPAWHAT Ha TJIOCKOocTH. KoopamHath
TOYKHU Ha IUIOCKOCTH, abciucca u opaunara. [locrpoenue Touek u Gpuryp
Ha KOOPJUHATHOMN MJIOCKOCTH.

Bykeennvie gviparicenus

I[Ipumenenne OyKB U1 3amMCH  MaTEMaTHYECKHWX BBIPAXKEHUH H
npeanoxenuii. CpoiicTBa apudmernyeckux naelicTBuil. bBykBeHHBIC
BBIDLKEHHUS M  YHUCJOBBIE IIOJCTAHOBKHM. bDYyKBEHHBIE paBEHCTBA,
HaXOXJIEHHE  HEHW3BECTHOTO  KOMIIOHEHTa. Dopmynsl;  (OpMYIIbI
rnmepuMerpa W IUIOMAAM  NPSIMOYTOJbHUKa, KBajapara, o00BEMa
rapauiesienuIe ia u Kyoa.

Peuwienue mexcmoswvix 3aoau
Pemrenme TeKCTOBBIX 3amad apudMETHYSCKHM cmocodom. Pemrenue
JIOTHYEeCKUX 3anad. PemreHuwe 3amad  mepebopomM BCEX BO3MOXKHBIX



BAapUaHTOB.

Pemenne 3aaa4, CoOACPIKAUINX 3aBUCUMOCTH, CBA3BIBAIOIINUX BCIINYUHBI:
CKOpPOCTb, BpEMs, PacCCTOAHHC, IIcHa, KOJIMYCCTBO, CTOHUMOCTH,
OpPpOU3BOJUTCIBHOCTb, BpCEMH, 00BEM pa6OTBI. EZ[I/IHI/II_II)I U3MCPCHUA:
MacCCbl, CTOMMOCTH, PACCTOAHHA, BPEMCHHU, CKOPOCTH. CBs35b MEKAY
CANHUIIaMHU U3MCPCHUS Ka)KI[OfI BCJIMYHHBI.

Pemenne 3ada4, CBsA3aHHBIX € OTHOLICHUEM, IMPOMOPUHHOHAJIBHOCTBIO
BCJIMYUH, TPOUCHTAMU; PCIICHHUC OCHOBHBIX 3aaa4 Ha I[pO6I/I 1 IMMPpOUCHTHI.
O]_IeHKa " MpUKUAKA, OKPYIJICHUE peE3yJibTaTa. CocraBiieHHE 6yKBeHHLIX
BI)Ipa)KeHI/Iﬁ o YCJIOBHIO 3aJa4du. HpeZ[CTaBJ'IeHI/Ie JaHHBIX C ITIOMOIIBIO
Ta6J'II/I]_l n auarpamMmm. Cronbuarsie AuarpaMMmbl. YTEHUE W NOCTPOCHUEC.
Yrenue KPYTOBBIX AUuarpamMm.

Haznaonan zeomempusn

Harnsnaeie npencrasienus o GuUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi,
OTpPE30K, JIy4, YIOJ, JIOMaHasl, MHOI'OYIOJIbHUK, YEThIPEXYIOJbHUK,
TPEYTOJbHUK, OKPYKHOCTE, KPYT.

Bzaumnuoe PAaCIIOIOKEHUEC ABYX MPAMBIX Ha IMJIOCKOCTH, IapalJICJIbHbBIC
HpsiMble, NEPHNEHAUKYJSIpHbIE NpsMble. M3MepeHue paccTOsiHUM: Mexay
JIBYMsI TOYKAMH, OT TOYKH O IPSIMOM; JUIMHA MapuipyTa Ha KBaJpaTHOMU
CeTKe.

HM3MepeHne U MOCTPOEHUE YIJOB C IOMOIIBI TpaHcHopTupa. Bunbl
TPEYrOJbHUKOB:  OCTPOYTOJbHBIM, IPSAMOYIOJIbHBIM, TYIOYI'OJbHBIN;
paBHOOEAPEHHBIN, PaBHOCTOPOHHUN. YeThIpEXYTOJIbHHUK, MPUMEPHI
4eThIPEXYTOJbHUKOB. IIpsIMOYroJIbHUK, KBaApaT: UCIOJIb30BAHUE CBOMCTB
CTOpPOH, YTIJIOB, AuaroHayiei. M3o0pakeHue reoMeTpuyeckux (GUryp Ha
HEJIMHOBAaHHOW OyMare ¢ HCIIOJb30BaHUEM LIUPKYJIS, JIMHEHKH, YTOJIbHHUKA,
TpaHcnoptupa. [locTtpoeHus Ha Kiierdyaroit Oymare.

[lepumerp MHoroyrosbHuKa. [loHsATHE MmIomaan ¢GUIYpbl; €IUHUIBI
n3MepeHus miomanu. [IpubnmkéHHoe u3MepeHne miomand Guryp, B ToM
YHCJIE HA KBAJAPATHOM CETKE.

[IpubmmxéHHOe H3MEpeHHe JUIMHBI OKPYXXHOCTH, IUIOIMIagd KpyTa.
CuMMeTpusi: HeHTpaJIbHAs, OCeBasi U 3epKalbHasi CHMMETPHH.

[TocTpoenne CUMMETPUYHBIX (QUTYP.

Harnsgnaele  mpexacraBieHUs O  NPOCTPAHCTBEHHBIX  (urypax:
rapajulesienunesa, KyO, Ipu3Ma, MUpamMuia, KOHYC, UWIUHAp, IIap H
cepa. N3oOpakeHme mpocTpaHCTBEHHBIX ¢uryp. [Ipumepsr pa3BEpTox
MHOTOTPAaHHHKOB,  MMJIMHIApa ©W  KoHyca. CosnaHme  Mojelnei
MMPOCTPAaHCTBEHHBIX Guryp (M3 Oymaru, TPOBOJOKH, IUIACTUIIMHA U
Ip.).

[Tonsitne 00BEMa; enuHUNBl H3MepeHHss o00BEMa. OOBEM mpsiMO-
YTOJILHOTO Mapajiesenumnena, Kyoa.

[IJIAHUPYEMBIE TIPEJMETHBIE PE3YJIbTATbI OCBOEHHS PABOYEM
[MPOTPAMMBI KYPCA (ITO TOAAM OBYYEHN )



OcBoenue yuyeOHOrO Kypca «MaTemaTuka» B 5—6 KjaccaXx OCHOBHOM
IIKOJBI JIOJDKHO OOeCIeuYnBaTh JOCTHIKCHUE CICIYIOMHNX IIPEIMETHBIX
00pa30BaTEIIFHBIX PE3yIbTATOB:

5 xiacc

Yucna u evluucnenus

1.

5.
6.

[TornMars W NOpaBHIBHO YHNOTPEOISATH TEPMHHBI, CBSI3aHHBIE C
HAaTypaJIbHBIMH  YHUCJIaMH, OOBIKHOBEHHBIMH W JECATUYHBIMH
JPOOSIMH.

CpaBHUBATh u YHOPSIA0YMBATh HaTypaJIbHbIE YHCIIa,
CpaBHUBaTh B TMIPOCTEHMIIMX CJydasix OOBIKHOBEHHBIE JpOOH,
JleCSITUYHbBIE Apo0OH.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW (YHCIOBOH) TpsIMOW C
COOTBETCTBYIOIIMM €H dYHCIOM U u300pa)xaTb HaTypajbHbIE
Yypclia TOYKaMH Ha KOOPJAWHATHOW (YHMCIOBON) MPSIMOU.
BrInosiHATh apudMeTndecKkrue JelCTBUsI ¢ HaTypaJibHbIMU YHCJIaMU,
C OOBIKHOBEHHBIMH APOOSIMH B TPOCTEUIIHNX CIIydasiX.
BBINOTHATE NPOBEPKY, MPUKUJKY PE3yJIbTaTa BEIYUCICHUH.
OKpyTJIATh HaTypaJlbHbIE 4YHCIIA.

Peuwienue mexkcmosvix 3aoau

1.

Pemiate TekcTOBBIE 3ajaud  apu(PMETHUYECKHMM CIOCOOOM U C
[IOMOIIBI0 OPraHU30BAHHOTO KOHEYHOTrO mepedopa BCeX BO3ZMOXKHBIX
BapHaHTOB.

Pemiate  3ajgaum, coaepikaliue  3aBUCHMOCTH,  CBSI3bIBAIOLIUC
BEJIMYMHBI: CKOPOCTb, BpEMs, pPAaCCTOSHME, LEHA, KOJIHYCCTBO,
CTOMMOCTH.

Hcmonb30oBaTh KpaTKUE 3allMCH, CXEMbI, TaOJHUIbl, 00O03HAYCHUS

NpU pelIeHUU 3ajaad.

ITonp3oBaTbCs OCHOBHBIMHM €AMHULIAMH  HM3MEPEHUS: LICHBI,
MAacChl; PAacCTOSHHUSA, BPEMEHH, CKOPOCTH; BBIPAXKATh  OJHHU
€IMHHIBI BEJIMYUHBI Yepe3 IpyTHe.

W3Biekars, aHAJM3UPOBATH, OIICHHUBATh nHOOPMAIHIO,
Mpe/CTaBICHHYI0 B  Taljuile, HAa CTOJ0YaTOW JuarpaMmme,
HHTESPOPETHPOBATH TPEACTABICHHBIC JaHHBIC, HCIIOJIb30BaTh

JaHHBIC IIPpU PECIICHUU 3aJad4.

Haznaonan zeomempus

ITonp30BaThCs TEOMETPUUECKMMH  TMOHSATHSIMH: TOYKa, MpsMasd,
OTPE30K, JIyd, yroJl, MHOIOYTOJBHHUK, OKPYXHOCTb, KPYT.
[IpuBoANTs mNpHUMEPHl OOBEKTOB OKPYKAIOMIETO MHpPA, HMEIOIINX
(hopMy M3yUEHHBIX I'€OMETPHYECKUX (UTYP.

Hcnons3oBaTh TEPMHUHOJIOTUIO, CBA3aHHYIO C YyrjlaMu: BE€pIInHa

CTOpOHA; € MHOTOYIOJbHUKAaMHU: YTOII, BEPIINHA, CTOpOHA,
JIMaroHaJIb; C OKPYXXHOCTBIO: PajuyC, AUAMETP, LEHTP.
N3ob6paxars H3y4YEHHBIE TeOMeTPUYECKHUE ¢dhurypst Ha

HEJIMHOBAHHOM M KJIETYATOM 6yMare C IIOMOIIBIO OUPKYJI u



JTAHEUKH.

5. Haxomute JIJWHBI OTPE3KOB HENOCPEICTBEHHBIM H3MEpPEHHEM C
IIOMOIIBIO JTUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH
OKPY>KHOCTb 3aJJaHHOI'0 paauyca.

6. HcnomnpzoBaTh CBOWCTBA CTOPOH M YIJIOB NPSIMOYTOJIbHUKA, KBajpaTa
JUISl UX TIOCTPOCHUSI, BEIYMCIICHUSI TIITIOMIAN U IIEpUMETPa.

7. BpruucnasTe nepuMeTp W IUIOMIANb KBajpara, NPSMOYTOJILHUKA,
¢uryp, cocraBlI€eHHBIX M3 NPSIMOYTOJBHHUKOB, B TOM 4uciie ¢Guryp,
n300paXEHHBIX HA KJIETYaTO Oymare.

8. Ilomp3oBarbCss OCHOBHBIMH METPUYECKMMHU EIWHUIAMH HW3MEpPEHUS
JUTMHBI, TTOIIA/IA; BBIPAXKaTh OJHU €IUHHUIBI BEJIMYMHEI Yepe3 IpyTrHue.

9. Pacno3naBatb napaJjulesieumnen, KyO, HCII0JIH30BaTh
TEpMHUHOJIOTHIO: BEpIIWHA, pedpo TpaHb, HM3MEPEHHUS; HaXOJUTh
U3MepeHHs Napajulesienuiena, Kyoa.

10. Beruucisite  00bEM  KkyOa, mapaiienenunena 1o 3aJaHHBIM
W3MEPEHHSIM, M0JIb30BaThCs €AUHUIIAMH U3MEPEHUs 00BbEMa.

11. Pemarh HecCJOXHBIE 3aJadyd Ha U3MEPEHHE TI'E€OMETPUYECKUX
BEJIMYMH B IMPAKTUYECKUX CUTYAIIUSX.

6 k1ace

Yucna u eviuucnenus

1. 3HaTh MU MOHUMATH TEPMHUHBI, CBA3AHHBIC C PA3JIUYHBIMU BUIAMHU
yucea W crnoco0aMHM HX 3alUCH, MEePeXOoAuTh (ecin 3TO
BO3MOYXHO) OT OAHOM (DOPMBI 3aIMCHU YUCIIA K APYTOM.

2. CpaBHHMBaTh M YNOPALOYMBATH IeJble YHCIA, OOBIKHOBEHHBIE
U JAecATHYHBbIE APOOM, CpPaBHUBATH YHCIA OJHOTO U Pa3HBIX
3HAKOB.

3. BpmonHATH, coyeTas yCTHbIE W IUCBMEHHBIE IPHEMBI,
apupMeTHiecKkue JeHCTBHS C HATypallbHBIMH W LEJIbIMH
YuCcjIaMH, OOBIKHOBEHHBIMH W ACCATUYHBIMH  JOPOOSMH,
MOJIOKUTEIBHBIMU U OTPUIIATEIIBHBIMHU YHCIIAMH.

4. BplMUCIATH 3HAYEHMS] UHCIOBBIX BBIPAKECHUH, BBIIOIHITH
NPUKHAJIKY W OLEHKY pe3yJibTara BBIYNCICHUN; BBIIOIHATH
mpeoOpa3oBaHUsS YHCIOBBIX BBIPAKCHWH Ha OCHOBE CBOICTB
apu(MeTndecKux JeCTBUI.

5. CooTHOCHTH TOUKY Ha KOOpAWHATHOM IPSIMO¥A ¢
COOTBETCTBYIOIINM €H YHCIOM M HU300pakaTh dYHCJIa TOYKAMH
Ha KOOPJAMHATHOW NMPSIMON, HAXOAUTh MOJIYJIb YHUCIA.

6. CoOOTHOCHUTH TOYKH B MPSIMOYIOJILHOW CHUCTEME KOOPIAHHAT C
KOOpJIMHATaMM 3TON TOYKHU.

7. OkpyrisaTh MeNble 9YWClIa W JECATHYHBIE OpoOW, HAXOIHUTH
MIPUOTVDKCHUS YHCEIT.

Yucnosvie u 6yK8€HHble 8blpaAlNCeHUA
1. TIlonumars u yHOTpC6J’I$ITL TEPMHUHBI, CBA3aHHBIEC C 3allHCBIO
CTCIICHU 4YHCJia, HaXOAWUThb KBaapaT H Ky6 qucjia, BBIYHUCIIATDH
3HAYCHUA YHUCIIOBBIX BLIpa)KeHPIﬁ, CcoACpIKaluX CTCICHU.



2. Tlonp3oBaThCs NpU3HaKaMu JACIUMOCTH, packKiiaabIBaTb

HaTypaJIbHBIC YUCJIa Ha IPOCTHIC MHOXUTCIIN.

3. Tlonp3oBarbcs MaCIHTa6OM, COCTAaBJIATH npornopuun u

oTHomieHMs. Mcmosb3oBaTh OYKBBI JjIsl OOO3HAYEHHUS YHCEI
Ipyu  3allUCM  MaTeMaTHYEeCKHX  BBIPAXEHHM,  COCTaBIATH
OyKBEHHBIE BBIPOKEHUS U (QOPMYJNBI, HAXOAUTHh 3HAYCHUS
OyKBEHHBIX BBIpaXKECHUH, OCYILECTBIIAA HEOOXOaMMBIE
MOJICTAHOBKH M IPEeOOpa30OBaHUSI.

4, HaXOZ[I/ITI) HEU3BECTHBIA KOMIIOHEHT PpaBCHCTBA.

Pewienue mexcmoswvix 3adau

1.

Pemrate MHOIOIIATOBBIE TEKCTOBBIE 3a7adyd  apuPMETUYECCKUM
crnoco0oM.

Pemars 3a/1a4H, CBSA3AHHBIE C OTHOIIIEHUEM,
MPONOPIMOHAIBHOCTBIO BEJMYHH, MPOIEHTAMHU; pelaTh TPH

OCHOBHBIE 33/1a4¥ Ha JAPOOM U MPOIICHTHI.

Pemiate 3agauM, COAEpIKallMe 3aBUCHMOCTH, CBS3BIBAIOIIUE
BEJIMUYMHBI: CKOPOCTh, BpPEMs, pPACCTOSIHUE, I[€Ha, KOJIHUYECTBO,
CTOMMOCTB, IPOHM3BOAMUTCIBHOCTh, BpeMsi, 00BéMa padoOTHI,
WCTIONB3ysT  apuMeTHUECKHe JACHCTBUS, OIEHKY, MPHKUIKY;
MT0JIB30BATHCS CIMHUIIAMU M3MEpeHHUs COOTBETCTBYIOIINX
BCJIMYHH.

CocTaBiiiTh OYKBEHHbBIC BBIP@KCHHUS 110 YCJIOBHIO 33/1a4HU.
W3Bnekars uWHpOpMaLMIO, MPEACTABICHHYIO B Ta0iuUax, Ha
JIMHEUHOH, cronbuaTon 502071 KpYToBOM auarpaMmmax,
WHTEPIPETUPOBATH  IPEJICTABIICHHbIE  JaHHBIC; HCIIOJI30BaTh
JIaHHBIC TIPHU PEIISHUH 3ajad.

[IpencraBiaTe wHGOpPMAIMIO C TMOMOIIBIO TAaOJUIl, JUHEWHOW U
cTOJI0UaTON AUarpamm.

Haznaonan zeomempus

1.

[IpuBoaNTH TpUMEPHI OOBEKTOB OKPYKAOLIETO MHpPA, HMEIOIINX
dbopMy  H3yYEHHBIX TeOMETPUIECKUX MIJTIOCKUX u
MIPOCTPAHCTBEHHBIX (UTYp, TPUMEPHl PABHBIX M CUMMETPHUYHBIX
duryp.

H300pakaTh C TOMOMIBIO IMPKYJIS, JHHEHKH, TPaHCIIOPTHpA Ha
HEJIMHOBAHHON W  KJIeTYaToW OyMare W3ydeHHBIE IUIOCKHE

reoMeTpudeckue QGUrypel H KOH(PUTYpalHH, CHMMETPUYHBIC
urypsr.

[Tonp30BaThCs TEOMETPHUCCKUMH MOHSATHAMHU: DPaBEHCTBO (UTYD,
CUMMETpHsI;  HCIOJIb30BaTh  TEPMHHOJOTHIO,  CBS3aHHYIO  C
CHMMETpPHEH: OChb CHUMMETPHUH, IEHTP CUMMETPHHU.

Haxomute BenMYMHBI  yIJIOB  HM3MEPEHHEM  C [IOMOIIBIO

TPaHCOOPTUPA, CTPOUTH YIJbl 3aJaHHON BEJIIMYUHBI, MOJIb30BATHCS
IIpU pEHIeHUWH 3aJad rpajyCHONM Mepod YIJIOB; pAaclO3HaBaTb Ha
yepTexax OCTPBIH, MPAMOU, PasBEPHYTHIM U TYHNOWU YIJBI.

Bberunucnsates  uMHY  J1IOMaHON,  HEPUMETP  MHOTOYTOJIBHUKA,



10.

11.

MOJIb30BAaThCSl CAWHHUIIAMH HW3MEPEHUS JUIMHBI, BBIPAXKATh OJHHU
SIMHHIBI U3MEPEHHUs JUIMHBI Yepe3 ApyTrHe.

Haxonutpe, wucnone3yst 4YepTEéXHBIE WHCTPYMEHTBHI, PAaCCTOSHHS:
MEXIy JIBYMsS TOYKaMH, OT TOYKH JIO TPSIMOH, IJIWHY IIyTH Ha
KBaJpaTHOH CETKeE.

Beraucasates 1omans (GUTYp, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB,
HCIIOJIb30BaTh pa3buenue Ha MIPSIMOYTOJIBHUKH, Ha
paBHBIE QUTYDBI, JOCTPAUBAHHE /10 MPSIMOYTOJIbHUKA; ITOJIb30BATHCS
OCHOBHBIMHU EJWHHIIAMH H3MEPEHUs IUIONIAJIA; BBIpAXXaTh OJHU
EIMHHIBI U3MEPEHHUS TUIONIaIN Yepe3 IpyTHe.

Pacno3HaBaTh Ha MOIEISIX W HM300paKCHHUSX NHUPAMUIY, KOHYC,

IWJINHIP, WCMOJIb30BaTh  TEPMUHOJOTHIO:  BEpIIWHA,  pedpo,
rpaHb, OCHOBaHHUE, pa3BEPTKA.

H3ob6paxars Ha KJIeT4aTon Oymare MPSIMOYTOJILHBII
napaiejJenumnes.

Bberuuciiate  00bEM  NIPSIMOYrOJBHOrO Iapajuiesienuiiena, Kyoa,
OJB30BaThCsI  OCHOBHBIMM  €IMHHUIAMU  H3MEPEHUS 00BéMa;
BBIPa@)KaTh OJIHU €IMHUIIBI U3MEpeHUs1 00bEMa yepes ApyTHe.

Pemate HeCOXHBIC 3aJadyiu Ha HaXO0XIACHHUC TCOMETPHUUYCCKUX
BCJIMYMH B NPAKTHYCCKUX CUTYyalHAX.



TEMATUYECKOE IJAHUPOBAHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHHA)
5 kaacc (He menee 170 u)

Ha3Banue
pazaesia (TeMbl)
Kypca (YHCJI0
JacoB)

OcHoBHOE coaepKaHue

OcCHOBHBIE BHBI IeATETbHOCTH
o0yyarommxcst

JJIEeKTPOHHBIE
(uugposbie
oOpa3oBaTe/ibHbIE
pecypcbl)

HarypaJjbHbie
umncJa.
JleiicTBUS €
HATYpaJbHBIMH
uuciaamu (43 u)

JlecsTuunas cucrema
CUHCJICHUS. Pan
HaTypaJbHbIX YUCCJI.
Harypansusiii  psa. Ywumcmo 0.
HarypanbHble qucIa Ha
KOOPAMHATHOM HPSIMOM.
CpaBHeHue, OKpYTJICHUE

HaTypaJIbHBIX YHCEIl.

ApudmeTrndeckne IeHCTBUS C

HaTypaJIbHBIMHU YHCJIaMU.
CBolicTBa HyJIsI TIPU CIIOKEHHUU
u YMHOKEHUH, CBOiiCcTBa
€IUHHIBI TIPU  yMHOXKCHHHU.
IlepemecturenbHoe u
COUYETATEILHOE CBOMCTBaA
CIIOKEHUS u YMHOKECHUS,
pacmupeaeauTebHOE  CBOHCTBO
YMHOXEHUS.

Jenurenu W KpaTHbIE YHCHA,
paznoxeHue qucia Ha
MHOXUTEIH. Jlenenue c

qPITaT]), 3alnucCbiBaTh, CPpaBHUBATDH
HaTypaJbHbIC YHCJIa; Npeajaratb M

o0Ccy:KI1aTh c1noco0bl
ynopsaaouruBaHUs YUCEII.
H3o00paxkarth KOOPIHMHATHYIO

IpsIMy10, OTMeYaTh 4HCja TOUYKAMH
Ha KOOpJAMHATHOM IPsIMOH,
HaXO0JAHUTh KOOPAUHATHI TOYKH.
Hccaenosarthb CBOMCTBA
HaTypaJbHOTO psAaa, uncen 0 u 1 mpu
CIIOKEHUH U yMHOXKECHHHU.

Hcnoab3oBath MPaBHJIO0
OKPYTJICHUS HaTypaJIbHBIX YHCEII.
BbINOJIHATH apudgMeTHyecKHe

JAeHCTBUSA C HATYPAIBHBIMH YHCIaMH,
BBIYHMCJIATH 3HAYCHUS YHCIIOBBIX
BBIPAKCHUN CO CKOOKaMu u 0e3
CKOOOK.

3anuceIBaTh TPOU3BEJACHUE B BHJE

CTETIeHH!, 4YUTATh CTETICHH,
HCIO0JIb30BAThH TEPMHHOJIOTHIO
(ocHoBanme, 1oKa3aTesb),

https://resh.edu.ru/

https://nsportal.ru/sh

kola/matematika

https://obrazavr.ru/m

atematika/5-klass-

matematika/naturaln

ye-chisla/

https://blackseaweb.

ru/5-klass/pravila-

po-matematike-5-

klass/

https://mat-
zadachi.ru/5-

class/naturalniye-
chisla-zadaniya-i-
uprajneniya.
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OCTaTKOM. IIpocTslie u
cocraBHble uwncia. llpusHaku
JenuMocTH Ha 2, 5, 10, 3, 9.

CreneHsp c HaTypaJIbHbIM
MoKa3aTeseM. Hucnossle
BBIpAKEHUS; TOPSAAOK e CTBUIA.

Pemrenne TEKCTOBBIX 3aga4 Ha

Bce apudmernueckue
NeHCcTBUS, Ha JBIKCHHE U
MOKYIIKH

BBIYUCJATH 3HAYEHUSI CTEIICHEH.
BHINOJHATH NPUKHAKY U OLEHKY
3HAQYEHUIN YHMCIIOBBIX BBIPAKEHUH,
npeAJiaraTh U MPUMEHSITh NPUEMBI
MPOBEPKMN BHIYUCIICHUI.
Hcnoab3oBaTh NPH BBIYHCIEHHSX
MEPEeMEeCTUTENIFHOE W COYeTaTellbHOe
CBOWMCTBA CIIOKEHHUS W YMHOMEHUS,
pacrpeenuTeIbHoe CBOWCTBO
yMHOXeHUs;  ¢GopMyJupoBaTh W
NMPUMEHSTH npaBujIa
npeodpa3oBaHus YHUCIIOBBIX
BBID@&KEHUN Ha CBOMCTB
apudmernueckux JIeCTBUH.
HccaenoBaThbrCioOBbIC
3aKOHOMEPHOCTH, BBIIBUIaTh U
000CHOBBIBATH TUIIOTe3bl,
(¢opmyaupoBaTh 00001eHUSI M BBIBOJbI
o pe3yabraTam MIPOBEIEHHOTO
HCCJIeIOBaHUA.
DopMyJIUpPOBATH
JeMUTeNE ¥ KpPaTHOTO, HAa3bIBaTh
JIETUTEITN u KpaTHBIS YHCTa;
pacmo3HaBaTh NPOCTBIC W COCTAaBHBIC
4UCIIa; dopmyaupoBars 1
NMPUMEHATh MPU3HAKHU IESIMMOCTH Ha
2, 3,5, 9, 10; npuMeHSATHh AJTOPUTM
pa3ioXKeHHusT  4YHucia Ha  IPOCTHIE
MHOKHUTEIN; HAXOAUTh OCTaTKH OT
JICJICHUS] MHEIIOJIHOE YacTHOE.

OCHOBC

onpeaeJeHust

http://zvonoknaurok.

ru/publ/raznourovne

vye zadachi po ma

tematike/5 klass/del

enie s_ostatkom/

https://www.yaklass.

ru/
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Pacnmo3naBaTrb HCTHHHBIE U JIOXKHEIE

BBICKA3bIBAHUS 0 HaTypaJbHBIX
yucliaXx, MNPUBOAMTHL MNPHUMepPbl U
KOHTPIPUMEPHI, CTPOMTH
BBLICKA3LIBAHHUSA Hu OTpULIAHUS
BBICKa3bIBAHUH o CBOMCTBaX
HaTypaJdbHBIX YHUCE.

KonctpyupoBartsn MaTeMaTHYEeCKHe

MPeUIOKEHHSI ¢ TIOMOIIBIO CBSI30K I,
CUJINY, KECIH..., TO...».

Pemarn TEKCTOBBIE 3a7a9u
apu(pMETHUCCKUM crocooom,
HCMOJIL30BATh 3aBHCHMOCTH MEXTY
BEIMYHHAMH (cxopocTh, BpewMsl,
paccTosiHue; IcHa, KOJIMYECTBO,
CTOUMOCTH U Jp.): AHAJU3MPOBATH U
OcMbICTUBATH TEKCT 3ama4u,

nepedopMyJIUpOBATH YCIOBHE,

HU3BJIEKATh  HEOOXOIMMBIE  JaHHEIE,
YCTAHABJIMBATL 3aBHCHUMOCTH MEXIY
BEIMYMHAMH, CTPOMTB  JIOTHYECKYIO

LIENIOUKY paccyX IeHUN.
MopeaupoBaTb XO0a pEIICHUS 3aJaqu
c TTOMOIIBIO pHUCYHKa, CXEMBI,
TaOIAIIEI.

IIpuBoauTh, pa3déuparb, OLEHUBATH
pa3aWYHBIE pPEIIeHUs, 3allCH PEelICHUH
TEKCTOBBIX 3aj]ad4.

KpuTHuyeckn OLEHHBATH MOJYyYEHHBIN
pe3yJbTar, OCYHIeCTBIAThH
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA

http://zvonokn
aurok.ru/publ/
raznourovnevy

e _zadachi po
matematike/5

klass/delenie s
ostatkom/
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COOTBETCTBUE  YCIIOBHIO, HAXOIUTh
OIITHOKH.

Pematp 3agaum ¢ momMomipio mnepedopa
BCEX BO3MOYKHBIX BAPUAHTOB.
3HAKOMHUTBCSI € HCTOpPHell pa3BUTHSA
apu(pMETHKH




Ha3zBanue
pazaesia (TeMbl)
Kypca (4HCJI0
JacoB)

OcHoOBHOe cofiep:kaHHe

OcHOBHBIE BHU/BI 1€AITCJIBHOCTH
o0yyarommxcst

JJIEeKTPOHHBIE
(uugposbie
o0pa3oBaTe/IbHBI
e pecypchl)

Harasanas
reoMeTpusi.
JInnnu Ha
mwiockoctu (12

)

Touxka, mpsiMasi, OTpPE30K, JIyH.

Jlomanas. M3mepeHue JIMHBI
oTpe3Ka, MeTpUYECKUE
€IUHULIBI HM3MEPEHMs] JJIMHBIL.
OKpy>KHOCTb U KPYT.
[TpakTHueckast pabota
«IToctpoenue y3opa u3
OKPY>KHOCTEN».

Yron. IIpsmoi, ocTpelid, Tynoi

u pa3BEPHYTHIN YIJIBL.
HN3mepenue yrios.
IIpakTrnueckas pabora

«IlocTpoenue yrios»

Pacno3naBaTh Ha 4yepTexax, pUCyHKax,
ONNCHIBATD, WCIIOJIB3YSI
TEPMHUHOJIOTHIO, U  H300paxkaTrb C
MMOMOIIBIO YEPTEXHBIX HWHCTPYMEHTOB!

TOUYKY, MpPSAMYIO, OTPE30K, JIy4, YTOJI,
JIOMaHy0, OKPY>KHOCTb.
PacnosnaBatb, NPHUBOAWTHL HpPHUMepPbI

00BEKTOB pPEANbHOTO MHpa, HMEIOIINX
¢bopMy wu3ydeHHBIX (GUTYp, OLEHUBATH
UX JINHEMHbIE pa3Mephl.

HcnoJsb30BaTh JIMHENKY U
TPAHCIOPTUP KaK MHCTPYMEHTHI JUJIs
IIOCTPOEHUS U U3MEPEHUS: H3MEPSATh
JUIMHY OTpEe3Ka, BEIMUUHY YTJIa;
CTPOMTHL OTPE30K 3a/laHHOMN JUINHBI,
yroJ1, 3aJaHHON BEJIMUNHBI;
OTKJIAABIBATh IIUPKYJIEM paBHBIE
OTPE3KHU, CTPOUTh OKPYKHOCTh
3aZjaHHOTO panuyca. M3o0paxaTh
KOH(UTYypamuu reoMeTpudecKkux Gpuryp
13 OTPE3KOB, OKPYXHOCTEH, UX
4acTe Ha HEJIWHOBAHHOW U KJIETYATON
Oymare; nmpeaiaratb, ONUCHIBATH U
00CyKIaTh CIIOCO0OBI, AJITOPUTMBI
MOCTPOEHHSL.

PacnosnaBare u wu3o0paxkarb Ha
HECJIMHOBAHHOW W KJeT4yaToOl Oymare

https://foxford.ru/
wiki/matematika/t

ochka-pryamaya-
otrezok-luch

https://www.yaklas

s.ru/p/matematika/

5-klass/naturalnye-

chisla-

13442/nachalnye-
geometricheskie-

oniatiia-priamaia-

otrezok-luch-
lomanaia-priamo_-

13390/re-
908cbb7c-b522-
4ccf-8b49-
c921a8belc33
https://resh.edu.ru/
subject/lesson/567
9/conspect/
https://obrazavr.ru/
matematika/s-
klass-
matematika/vychis
leniya-i-
izmereniya/ugly/vi

dy-uglov/
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HNpSAMOM, OCTPBINA, TYIIOU, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YTJIBL.

BeruncasaTh JJINHBI OTPE3KOB,
JJOMAHBbIX.
Iloaumartn n HCIIOJb30BaATH nmpu

pellieHUH 3aaa4 3aBHCHMOCTH MEXIY
eIMHUIIAMH  METPHUYECKOH  CHCTEMBbI
Mep; 3HAKOMUTBCSI C HEMETPUYECKHUMU
cucTeMaMH Mep; BbIpaKkaTh JUIMHY B
pa3IUYHBIX  €IMHUIIAX  HU3MEpPEHHUSI.
HccnenoBath ¢durypst u
KOH(HUTYpalHH, UCTIONb3Ys HU(PPOBHIE
pecypchl

OObLIKHOBEHHbIE
npodu (48 u)

Jpo6s. IIpaBunbHBIC u
HETpaBUJIbHBIC poou.
OcHOBHOE  CBOICTBO  JpoOH.
CpaBuenue npobeii. Cioxxenue
U BBIUMTAHHE OOBLIKHOBEHHBIX
npob6eit. CwmemanHast  aIpoOb.
VYMHOXeHHnE Hu neneHue
OOBIKHOBEHHBIX npo0eii;
B3aMMHO-00paTHEIS Ipoow.
Pemennme  TekcTOBBIX  3amad,
coJZlepKaIux poou.
OcHOBHBIC 3a/1a4u Ha IPOOWU.

IIpumenenne OyKB IS 3alUCH

MaTeMaTUYECKUX BBIPAXKEHUU U
NpPEeUI0KEHUN

MoaeaupoBarsb B rpaduuecKoi,
npeaMeTHol  (¢opMe, € TIOMOIILIO
KOMIIbIOTEpAa IOHATHUS U CBOWCTBA,

CBsi3aHHBIE C OOBIKHOBEHHOH JPOOBIO.
YuraTh U 3aMCHIBATh, CPABHUBAThH
OOBIKHOBEHHbIE  IpoOW, NpeaIaraTh,
000CHOBBIBATHh U 00CYKIaTh CMOCOOBI
YIIOPSIIOYNBAHUSA APOOEH.

HN3o06paxkaTh OOBIKHOBEHHBIC JIpOOH
TOYKaMHd Ha KOOpPAMHATHOW IIPSIMOM;
HCIO0JIb30BaTh KOOPJAWHATHYIO
MpSIMYIO JJIs1 CpaBHEHUST JpOOeii.
®opMyJIHPOBATh, 3anuchbiBaTh c
NMOMOIbI0 OyKB OCHOBHOE CBOHCTBO
OOBIKHOBEHHOW  Jpo0M; HMCMOJIb30BaTh
OCHOBHOE CBOMCTBO Jpobu JUTS
COKpameHus: apobeil m mpuBegeHUs
JIpoOM K HOBOMY 3HAaMEHATEJIIO.

https://resh.edu.ru/
subject/lesson/778

2/conspect/

https://www.yaklas

s.ru/p/matematika/

5-
klass/obyknovenny|

e-drobi-13744



https://resh.edu.ru/subject/lesson/7782/conspect/
https://resh.edu.ru/subject/lesson/7782/conspect/
https://resh.edu.ru/subject/lesson/7782/conspect/
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744
https://www.yaklass.ru/p/matematika/5-klass/obyknovennye-drobi-13744

IIpeacraBasATh, CMENIAaHHYIO JpOOb B

BUJE  HENPaBUJIBHON U  BBLACIATH
LIeJyI0 YacTh 4YHMCJA W3 HENpaBUJIBbHOMN
Ipoou.

BeinonHATH apupMeTHUYCCKHE
JAeiicTBUSI ¢ OOBIKHOBEHHBIMHU JPOOSIMHU;
NPUMEHATH CBONCTBA
apupMeTHUCCKUX JIeUCTBUM JUTSE

palMoHaTM3aIMH BBIYACICHUMN.
BbINOJHATh NPUKUAKY H  OIEHKY
pe3ynbTaTa BBIYMCICHHI; NpeaIarath W
NMPUMEHSTH NMPHEMBI MPOBEPKH
BBIUMCIICHUH.

IIpoBoauTh HCCJIEIOBAHUA
npobeii, omnmpasch Ha
SKCIIEPUMEHTH (B TOM
IIOMOIITFI0 KOMITBIOTEPA).
Pacno3HaBaTb HCTUHHBIE U JOJKHBIE
BBICKA3bIBaHUSI O JpPOOSIX, NMPUBOIAUTH
npuMepbl U KOHTPIPUMEPHI, CTPOUTH
BbICKA3LIBAHHUSA u OTpHIIaHUSA
BBICKA3bIBAHUH.

Pemarn TEKCTOBBIE 3a1a4H,
collepkaiue OpOOHBIE JaHHEBIC, u
3aa4d Ha HaAXO0)KAEHHWE YacTH IIEJIOrO
M 1IEJIOTO II0 €TI0 YacTH; BBLIABJATL HX
CXO0/JACTBA M PA3IHYHS.

CBOMCTB
YHCJIOBBIC
qucie c

https://obrazavr.ru/

matematika/s-
klass-
matematika/drobn

ve-
chisla/obyknovenn

ye-drobi/doli-

obyknovennye-
drobi/

https://ypok.pd/lib
rary/urok_matemat

iki v 5 klasse po
teme_osnovnoe s

\vojs_130806.html
https://MosiMaTema
muka.pd/ru/theory/
view/SHkolnyj-
kurs/Dejstviya-s-
drobyami/



https://obrazavr.ru/matematika/5-klass-matematika/drobnye-chisla/obyknovennye-drobi/doli-obyknovennye-drobi/
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https://obrazavr.ru/matematika/5-klass-matematika/drobnye-chisla/obyknovennye-drobi/doli-obyknovennye-drobi/
https://obrazavr.ru/matematika/5-klass-matematika/drobnye-chisla/obyknovennye-drobi/doli-obyknovennye-drobi/
https://obrazavr.ru/matematika/5-klass-matematika/drobnye-chisla/obyknovennye-drobi/doli-obyknovennye-drobi/
https://урок.рф/library/urok_matematiki_v_5_klasse_po_teme_osnovnoe_svojs_130806.html
https://урок.рф/library/urok_matematiki_v_5_klasse_po_teme_osnovnoe_svojs_130806.html
https://урок.рф/library/urok_matematiki_v_5_klasse_po_teme_osnovnoe_svojs_130806.html
https://урок.рф/library/urok_matematiki_v_5_klasse_po_teme_osnovnoe_svojs_130806.html
https://урок.рф/library/urok_matematiki_v_5_klasse_po_teme_osnovnoe_svojs_130806.html
https://мояматематика.рф/ru/theory/view/SHkolnyj-kurs/Dejstviya-s-drobyami/
https://мояматематика.рф/ru/theory/view/SHkolnyj-kurs/Dejstviya-s-drobyami/
https://мояматематика.рф/ru/theory/view/SHkolnyj-kurs/Dejstviya-s-drobyami/
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https://мояматематика.рф/ru/theory/view/SHkolnyj-kurs/Dejstviya-s-drobyami/

MOIleJII/IPOBaTI) XO04 PpClICHUA 3adavdu

c MOMOIIbIO pUCYHKa, CXEMBI,
TaOJTUIIBI.
IIpuBoauThL, pazdéuparb, OLEHMBATH

pas3IMIHbIC pCHICHUSA, 3allUCHU peHIeHI/Iﬁ
TCKCTOBBIX 3ajJa4.
KpI/ITI/I‘leCRI/I OICHUBATH HOJ'Iy'—IeHHLIﬁ

pe3yibTaT, OCYIIECTBIIATh

CaMOKOHTPOJIb, IIPOBEpsii OTBET Ha

COOTBETCTBHE  YCJIOBHIO, HaXOIUTh

OIIMOKH.

3HAKOMHUTBCSI ¢ HUCTOpHell pa3BUTHSA

apuMCTHKH
HarasiaHas MHOFO}’FOJIBHI/IKI/I. OnucbIBaThH, HCnoan3ys https://resh.edu.r
reomMeTpusi. HeThIpEXyroNbHUK, TEPMHHOJIOTHIO, n300pakaTh ¢ |u/subject/lesson/
Muoroyroabuu | pAMOYIOJIEHHK, KBaApaT. MIOMOIIBIO  4ePTEKHBIX  HHCTPYMEHTOB [7727/conspect/
k(10 u) IIpakTuueckas pabora U OT pPYKH, MOJEIHUpPOBAaTh W3 Oymaru https://pedsovet.s

«ITocTpoeHne NpsiMOYroIbHUKA
C 3aJlaHHBIMM CTOPOHAMH  Ha
HEJIMHOBAaHHOU OyMarey.
TpeyroabHUK.
ITmomans u
MPSIMOYTOJIBHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, €INHUIIBI
U3MEpEeHUs TIJTOIAH.
[TepuMeTp MHOTOYTOJIBHHKA

epuMeTp

MHOTOYTOJIbHUKH.
IIpuBoauMTHL NpPHUMEPBI  OOBEKTOB
peaJibHOTO MHpa, HUMemHuX (Gopmy
MHOTOYTOJIbHUKA, MIPAMOYTOJIBHUKA,
KBaJlpaTa, TPEYTrOJIbHUKA, OLleHUBATh X
JINHEHHBIE  pa3Mepbl. BbIYMCIATH:
epuMeTp TPEYTOJIBHHUKA,
MIPSIMOYTOJIBHUKA, MHOTOYTOJIbHUKA;
MJI0Iaab MIPSIMOYTOJIBHUKA,
KBajpara.

H3o00paxkars OCTPOYI'OJIBHBIE,
HPAMOYTOJIBHBIE u TYyHOYTOJIbHBIE

TPEeYTOJbHUKH.

u/load/136-1-0-
50998

https://testedu.ru/

test/matematika/

5-
klass/ploshhad-i-

lperimetr-
figur.html



https://resh.edu.ru/subject/lesson/7727/conspect/
https://resh.edu.ru/subject/lesson/7727/conspect/
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Ctpouth Ha HEJMHOBAaHHOM u

KJIeTYaTon Oymare KBaJapart u
NPSAMOYTOJIBHUK c 3aJlaHHBIMU
JUINHAMH ~ CTOPOH. Hccnenosars

CBOICTBa MPSIMOYTOJIbHMKA, KBajpara
myTéM  OKCIEpPUMEHTa, HaOJoAeHNUs,
HU3MEpeHus, MOJI€TUPOBAHMUS;
CpaBHMBaTh CBOMCTBa KBajpara H
NPSAMOYTOJIbHUKA.

https://edusar.soi

ro.ru/mod/page/v

iew.php?id=1095

6

KoucTpynposarth MaTeMaTH4YecKHe
NPe/IVIOKEHHSI C TIOMOIIBIO CBSI30K
«HEKOTOPBIIN», «WIH000i».

PacnosHaBaTh HCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUSI O MHOTOYI'OJIbHUKAX,
NPUBOAUTH NMpHUMepbI u
KOHTPHPUMEDBHL.

HccnegoBaTh 3aBHCHUMOCTB IUIOIIATU
KBaJlpaTa OT JJIMHBI €0 CTOPOHBI.
Hcnoab30oBaTh cBOiiCTBA KBaJgpaTHOU
CETKH IS MIOCTPOCHUS ¢buryp;
pa3ouBaThb MPSIMOYTOJIBHUK Ha
KBaJIpaThl, TPEYTOJIBHHKH;
COCTABJATH (QUTYpPHI W3 KBaJpaToOB H
MPSIMOYTOJIBHUKOB M HAaXOIWTh X
mIomanes, pazbuBaTth GuUrypel  Ha
NpSIMOYTOJIBHUKM W KBaAparel U
HaXOJUTh UX TJIOMIAIb.

Bepipa:kars BeNMYMHY IUIOIIAAU B
Pa3IUYHBIX E€IMHUIAX H3MEPEHUs



https://edusar.soiro.ru/mod/page/view.php?id=10956
https://edusar.soiro.ru/mod/page/view.php?id=10956
https://edusar.soiro.ru/mod/page/view.php?id=10956
https://edusar.soiro.ru/mod/page/view.php?id=10956

MeTpI/IquKOﬁ CUCTEMBI MEP, MOHUMATH
U UCMOJbB30BATH 3aBUCUMOCTH MCXKOY
MCTPUYCCKUMU CANHULIAaMU HN3MCPCHUA
IIomaau.

3HAKOMHTBCHA ¢ NpUMepaMHu
NpPUMEHEeHHUsl IUJIOIAAM M MepuMeTpa B
MPaKTHUYECKUX CUTYyalUsIX. Pemats
3aJa4u u3 peanbHOi KU3HU,

npeaiaraTb W 00CYXKIaTh pa3JIHYHbIE
cnocoObl perieHus 3aaad

BbInoJIHATH apupMeTHIeCcKue
JICUCTBUSL C JECATHYHBIMHU JAPOOSMHU;
BBINOJHATh TNPHUKHAKY U  OUEHKY
pe3yibTaTa BBIYUCICHUN.

IIpumeHsiTh CBOMCTBA
apudmernueckux NEeNuCTBUN s
paruoHaIu3aliN BBIYUCICHUN.
IIpuMeHATH, MNPABHJIO OKPYIJIeHUS

NEeCATUYHBIX JIpo0ei. IIpoBoauTh
HMCCJIeIOBAHMA CBOMCTB JECITHYHBIX
npoOedi, omnmpasch Ha  YHUCIOBBIC
SKCIEPUMEHTH (B TOM YHCIE c
ITIOMOIIIFI0 KOMIIBIOTEpPa), BBIABHIaTh
THIIOTE3bI u MIPUBOJIUTH ux
000CHOBaHUS.

Pacno3HaBaTh WCTHUHHBIE U JIOXKHBIE
BBICKA3bIBaHUSI O JpOOSX, MPUBOAMTH
NMPUMepPbl U KOHTPIPHUMEDPHI, CTPOUTH
BbICKA3bIBAHUS u OTpHULIAHUSA
BBICKA3bIBaHUH.




Pemarts TEKCTOBbBIE 3ajJ1a4u,
collepKalue JpOOHBIC JaHHBIC, W Ha
HaXOXKJEHUE 4YacTHh 1eJ0ro M IEeJIoro
M0 ero 4YacTu; BBIABJIATHL  HX
CXOJCTBA M pa3jinyuus.

MoaeaupoBaTh XOJ pEILISHHUs 3aJla4yu
C MOMOIIBIO PUCYHKA, CXCMbI, TAOJIHAIIHIL.
IIpuBoauTH, pa3douparb, OUEHUBATH
pa3iuyHbIe peuieHus, 3amnucu
pElLIeHN TEeKCTOBBIX 3ajay.
OnepupoBath [IPOOHBIMH YHCIAMH B
peaNbHBIX )KM3HEHHBIX CHUTYyallUsAX.
KpuTHyeckn OLeHUBATHh MOJTYYCHHBIN

pe3yabTar, OCYIIECTBIISTh
CAMOKOHTPOJIb, TPOBEPSISi OTBET Ha
COOTBETCTBHE  YCIIOBHIO,  HaXOIHUTh
OIIIMOKH.

3HAKOMHMTBCA ¢ HMCTOpPUEl pa3BUTHS
apuMETHKH

Harasinaast Mmuororpanankn. H3o6paxenue Pacno3HaBaTh Ha 4YepTeskax, pucynkax, |https://resh.edu.r
reoMeTpusi. MHOT'OTPaHHUKOB. Mogenu B OKpYy:KamleM MHpe NpsAaMoyroibHbId |u/subject/lesson/
Tena u purypor | [TPOCTPAHCTBEHHBIX TeJL. napajuienenunen, Ky0, MHOTOIpaHHUKH, 582/
B npoctpancTee| 1IPAMOYIOJIbHBII ONHCHIBATD, HCHOJAB3YST [
(9 u) napaJuiesienumne 1, Kyo. TE€PMHUHOJIOTHIO, OlIEHNBATh _
Pa3BépTku Ky6a u JUHEHHBIE pa3MephI. https://urok.1sept
napaiienaenumnea. Hpusoaurn npuMepbl obwexToB |.ru/articles/67097
IpakTuyeckas padora «Pa3Béprka| peanbHOro Mupa, HMemux dopmy |[7
Ky6a». MHOTOTPaHHUKA, MPSIMOYTOJIBHOTO |
O0BEM Ky0Oa, MPAMOYIrOJLHOIO napajienenuneaa, Kyoa. . .
napannenZnHr[eLr()a Y I/I:g)ﬁpa;lcaTb KyO HE}II KJIeT49aToi Oymare. https://ypok.pdy/ 1_1
HccaenoBars cBOlicTBA ky6a, [rary/laboratorni
PSIMOYTOJIEHOTO napaJsuielienunesa,



https://resh.edu.ru/subject/lesson/582/
https://resh.edu.ru/subject/lesson/582/
https://resh.edu.ru/subject/lesson/582/
https://urok.1sept.ru/articles/670977
https://urok.1sept.ru/articles/670977
https://urok.1sept.ru/articles/670977
https://урок.рф/library/laboratornij_praktikum_po_matematike_%C2%ABrazvertka_pr_130351.html
https://урок.рф/library/laboratornij_praktikum_po_matematike_%C2%ABrazvertka_pr_130351.html

MHOTOTPAaHHUKOB, WCHOJB3YsS MOJICIIH.
Pacno3snaBarts " n300paxarThb
pa3BEpTkH KyOa U TMapajieienuIea.
MopenupoBaTh KyO U MapajliciCHuIie]
n3 OymMarm W TMPOYUX MATCPHUAJIOB,
O00BSICHATH CNOCO0 MOJIEJTUPOBAHUS.
Haxoauth wu3MepeHHS, BBIYHCIATH
IUTONIAaAb TIOBEPXHOCTH;, O00BEM KyOa,
MPSIMOYTOJIBHOTO rmapaJsie/ieuIne/a;
MCCJIEeA0BATL 3aBHCHMOCTL 00BLEMA
KyOa oT JUIMHBI ero pedpa, BHIABUIaThHU
000CHOBBIBATH I'UIOTE3Y.

Ha0aonath W NPOBOAWTH AHAJOTHHU
MEXIY NMOHSTHSIMH ILIONIAJM U 00BbEMA,
repuMeTpa M IUIOMIQJAN ITOBEPXHOCTH.
Pacnmo3naBaTh WCTHHHBIE U JIOKHBIE
BBICKa3bIBaHUSI O  MHOTOT'PaHHUKAX,

NPUBOAUTH npuMepbl u
KOHTPIIPUMEPHI, CTPOUTH
BbICKA3LIBAHUSA u OTpHUIIAHUSA
BBICKA3bIBAHUH.

Pemiatrb 3a1a4m 13 peajbHOW KU3HU

| praktikum po

matematike %C

2%ABrazvertka

pr_130351.html
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IloBTOpEeHNE N
0000menne(10

)

IToBTOpEHUE OCHOBHBIX
MOHSATUH W METOJAOB Kypca 5
KJIacca, 00001 eHe 3HaHUI

BbiuuciassTh 3HaYEHHUsT  BBIpAXEHUH,
coJepKalluX  HaTypajJbHBIE  4YHCJA,
OOBIKHOBCHHBIC U JICCATUYHBIC JIpOOH,
BBINIOJIHATH MPEeOOpa3OBaHUS YHCEI.

BeiOupare cmoco0d cpaBHEHHUs 4YHCEll,
BBIUMCJICHUI, NPUMEHSATHL CBOMCTBaA
apu(pMETHICCKUX JNeUcTBUI s
panroHaIu3auu BBIYUCITICHUH.
OcCyniecTBISAThH CaMOKOHTPOJIb




BBITTOJIHS €MBIX nelcTBUIA u
CaMOMPOBEPKY pe3ynbraTta
BBIYHCJICHUI.

Pemate 3amaum w3 pealbHON KU3HU,
NPUMEHSTh MaTeMaTU4YecKue 3HAHUSI

JUId  pelleHMs 3axad u3 IPYTUX
y4eOHBIX mpeaMeToB. Pemars 3agauu
pa3sHBIMU crocobamu, CpaBHUBATh

CITIOCOOBI PEIIeHUsI 3a/1auH, BHIOUPATH
paryoHaIbHBIH CIIOCO0




6 kiaacc (He menee 170 u)

Ha3Banue
pazaesia (TeMbl)
Kypca (4uciao
JacoB)

OcHOBHOe cofiep:kaHHe

OcHOBHBIE BHU/BI 1€AATCJIBHOCTH
o0yyarommxcst

JJIeKTPOHHBIE
(uugposbie
o0pa3oBaTejbH
ble pecypchbl)

HartypanbHbie
qucia (30 4)

Apudmernyecknue J1eHCTBHS
c MHOTO3HaYHBIMU
HaTypaJbHBIMHU YHUCIaMHU.
Yucnossle BBIPA)KEHUS,
IOPsI TOK NEeHUCTBUM,
HCIIOJIb30BaHUE CKOOOK.
OkpyriieHue  HaTypaJbHBIX
YHCEIL.

Jenurtenu u KpaTHbBIC YUCIIA;
HanOOJBIINHN
JIEJINTEID u
o01ee

o0t
HauMEHBbIIIEE
KpaTHOe.

BeinoausaTs apudmernyeckue aAeicTBHA
C  MHOTI'0O3HaYHBIMHU HaTypaJIbHBIMU
YHUCIaMi, HAXOAWTh 3HAYEHHs] YHCIOBBIX
BBIPOKCHHI €O CKOOKaMu U 0e3 CKOOOK;

BBIYMCJIATH 3HAYEHHSI BBIPAKEHH I,
coJepiKamux CTEIICHH. BeinoaHATh
NPUKHAKY M OLEHKY 3HAYCHUH
YHCITOBBIX BBIpa)KECHUIA, NPUMEHSATH
NpUEMBI NPOBEPKH pe3yabrara.
Hcnoas3oBath npu BbIYHMCJIEHUSAX
HEepEeMECTUTEIEHOE u coyeTaTesIbHOe
CBOHCTBA  CIOXEHHA M  YMHOXEHHS,
pacrpeenuTenbHoe CBOWCTBO

YMHOXEHHUSI OTHOCHTEIBHO CIIOKEHMUS,
CBOIiCTBa apH(PMETUUECKUX IEHCTBUI.

https://ypok.pd /

ass.ru/p/matemat
ika/6-
klass/naturalnye-
chisla-
13968/naibolshii
~obshchii-delitel-
i-naimenshee-
lobshchee-
kratnoe-
13999/re-
06db8687-baae-
45dc-bcfs-
1bc4de6914ba
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Pa3znoxenue qucia Ha
MPOCTHIE MHO>KHUTEIIH.
JenumocTh CYMMBI u
npousBeneHus. Jlenenue c
OCTaTKOM.

Perrenne TeKCTOBBIX 3aaa4

HccaenoBaThb YUCJIOBBIE
3aKOHOMEPHOCTH, TPOBOJUTH YHUCIOBbIE
9KCIIEPUMEHTHI, BbIIBUIaTh "
000CHOBBIBATH I'HIIOTE3LI.
DopMyJINpPOBaATH
JIeJUTeNIss W KPaTHOro,
o01ero JgeauTesss |
00IIero  KpaTHOro, IPOCTOrO "
COCTaBHOI'O 4YHCEJI; MCIIOJIL30BaTh JTHU
MOHATHA NpPU PEIICHUH 3a1a4.
I[IpuMeHSATH AJrOPUTMbI BBIUUCIICHUS
HauOoJpIero  oduiero  JeauTens U
HauMMEHbIIIEro OOIIEeT0 KpaTHOro JBYX
YHces, aJlTOPUTM Pa3JI0KEHHUs YuciIa Ha
MPOCTHIC MHOKHUTEIIH.

HccienoBaTh yCI0BHUS IEIUMOCTH Ha 4 U
6. UccnenoBarhb, 00CyKAATH,
¢dopmyaupoBaTh U 000CHOBBIBATH
BbIBOJ O YETHOCTU CYMMBI,
MPOU3BENCHUA: ABYX YETHBIX YHUCEIN, TBYX
HEYETHBIX YHCell, YETHOTO U HEYETHOT O
qucell.

HccienoBaTb CBOMCTBA JEIUMOCTH
CYMMBI U TIPOU3BEICHUS YHCEIL.
IIpuBoauTH NpUuMepbI qucell c
3aJlaHHBIMH CBOWCTBaMH, PAacmo3HABAThb
BepHBbIE M HeBepHbIE YTBEPXICHUSI O

onpeeeHus
HauOOJIbIIETO
HauMEHBIIIETO

CBONCTBAX  4YHUCeJN, ONnpoBeprarb
HEBEPHBIE YTBEP)KAECHHUS C MOMOIIBIO
KOHTPIIPUMEPOB.

KoncrpyupoBats MaTeMaTH4YeCKHE




MPEeATOKEHUA C IMTOMOIIBIO CBA30OK «H»,
«HUIIN», «CCIIH..., TO...».

Pemars TEKCTOBBIE 3a7a4u,
BKJIFOUAIOIINE MNOHATUS  JEJIMMOCTH,
apudmMeTHIecKuM criocodom,
HCIIOJIB30BATh nepedop BCEX

BO3MOXHBIX BapHaHTOB.

MopenupoBaTh XOJI pEIICHHUs 3aJadyu C
IMOMOIIBIO PUCYHKA, CXEMBbI, TaOJHIIBI.
IlpuBoauTs, pa3déuparb, OLEHUBATH
pa3IUYHbIE pEIISHMS, 3alUCH pelIeHUI
TEeKCTOBBIX 3ajad.

Harasaanas
reoMeTpus.
IIpsimble Ha
niaockoctH (7 4)

[lepnienANKyISIpHBIE TTPSMBIE.
[TapasenbHbIe IpsSMBIE.
PaccrosiHMe MeXly IByMsI TOUKaMHU,
OT TOYKH [0 NPSIMOH, JUTMHA ITyTH Ha
KBaJpaTHOW CETKE.

[IprMeps! NPSIMBIX B TIPOCTPAHCTBE

Kputnyecku oueHMBATh IOITY4YESHHBIH
pe3yabTaT, HAXOAUTH OLIMOKH,
OCYIIECTBIISITH CAMOKOHTPOJIb,

IIPOBEPsIst OTBET Ha COOTBETCTBUE
YCJIOBHIO.

Pacno3HaBaTh Ha 4YepTekax, pUCYHKax
Cly4ad B3aMMHOI'O PAaCIIOJIOKEHHs ABYX
MIPSIMBIX.

HN300paxkaTs ¢ MOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB Ha HEJIMHOBAHHOM U
KJieTdatoil Oymare aBe
TepeceKarommecs MpsMbIe, TBE
napayiesIbHbIe MPSIMBIE, CTPOUTH
MpSIMY10, TIEPIEHANKYISIPHYIO JTaHHOM.
IpuBoauTh NpUMepPHI MAPATIEITBHOCTH
1 TEPIEeHANKYIISIPHOCTH TPSIMBIX B
HPOCTPAHCTBE.
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Pacno3snaBaTh B MHOTrOyroJabHHUKax
NEePHEeHAUKYISIPHBIE U MapajuleIbHbIE
CTOpOHBI.

HN300paxkaTs MHOTOYTOJIBHUKHU C
napasieIbHbIMU, IEPHIESHAUKYIAPHBIMU
CTOPOHAMH.

HaxoauTh paccTosiHME MEXAYy ABYMs
TOYKaMHU, OT TOYKH 0 MPSIMOM, AJIUHY
IIyTH Ha KBaJpaTHOI CeTKe, B TOM YHCIe
UCIIO0JIb3Ysl U POBBIE PECYPCHI

JIpoou (324)

OOBIKHOBEHHAs JIpo0b,
OCHOBHOE CBOWCTBO Japo0wu,
COKpaIieHue Jpobeii.
CpaBHeHUE u
YIOpSA0YMBaHUE ApPOOEH.
JlecsaTuaHbie npobu u
MeTpUYecKas cucrema
Mep.

Apudmernueckue JIEHCTBHS C
OOBIKHOBEHHBIMH "
JECATUIHBIMU JIPOOSIMH.

OtHomenue. JlejaeHne B JaHHOM

OTHOIIIECHUH. Maciura0,
TIPOTIOPIIHSI.

ITonsitue MPOILICHTA.
Boluncnenue  mpoueHta  OT

BCJIMYMHBI U BEJIMYUHBI MO €&
TIPOLICHTY.

Pemenne TCKCTOBBIX 3ajaad,

CpaBHUBaTh M YNOPS/A0YMBATHL JpoOH,
BBIOMPATH CIOCO0 CPAaBHEHUS IPOOCH.
IIpencraBiasiTh JecsTHYHBIE ApOOH B
BULE OOBIKHOBEHHBIX npobei u
OOBIKHOBEHHbBIC B BUJE JIECITUYHBIX,
HCMOJIb30BATh IKBUBAJEHTHbIE
MpeACTABJIEHHUsT JPOOHBIX YHCEN MPH UX
CPaBHEHUH, NP BBIYUCICHHSIX.
Hcnonp3oBath  JecATHYHBIE  IpoOH  IpU
npeoOpa3oBaHUM BEIMYMH B METPUIECKOM
cucTeMe Mep.

BrmonsATe apudmeTndeckue IeHCTBUS C
OOBIKHOBEHHBIMH U ICCITHIHBIMH POOSIMHU.
Beruucnare 3HAYEHUS BBIPAKEHU,
COJIepIKAIIX OOBIKHOBEHHBIE U JIECATHIHBIC
IpoOu, BBHITONHATH TPEoOpazoBaHMA IpodeH,
BEIOMpATh CIOCOO, TPUMEHATH CBOWCTBA
apuMeTHIeCcKIX nefcTBHIN st
PpAIMOHATN3AITIH BEIYHCIICHIH.

CocTaBIIsITh OTHOIICHHUA n nporopuuu,




CoJieprKaliX Ipobu U
TPOLICHTHI.

[pakTiueckas pabora
«OTHOIICHHE JUTHHBI
OKPY)KHOCTH K €€ THaMeTpy»

HaXOAWTh OTHOUICHHE BEJIWYWH, JEIHUTh
BEJIMYMHY B JaHHOM OTHOIIeHWH. HaxomuTh
JKCIIEPUMEHTAILHBIM ~ NMYyTEM  OTHOIIEHHE
JUTMHBI OKPY)KHOCTH K €€ THaMeTpy.
WuTtepnpernpoBaTh MacmTad Kak OTHOIICHHE
BEJIMYWH, HaXOIUTh MacIiTal IIaHa, KapThl U
BBIYHCIISATH PACCTOSIHUS, UCTIONB3Ysl MaciTao.
OOBSCHSTB, YTO TAaKOE TPOLECHT, YIOTPEOIATh
000pOTBI pE4Yn CO CIIOBOM  «IPOLEHTY.
BrIpaxarh NpOLEHTHI B APOOSX U IpodH B
MpOoLEHTaxX, OTHOIICHUE ABYX BEJIHWYHH B
MPOLIEHTaX.

BeI4ucnaTh MPOLIEHT OT YMCia U YUCIIO MO ero
npoueHty. OKpyrasTe APOOHM M IPOLEHTHI,
HAXOAUTh MPUOIMKECHUS YHCEIL.

Pemate 3amaum  Ha  9acTW, IIPOLIEHTHI,
IpPONOpPLMH,  Ha  HAXOXKAEGHHE  ApoOum
(TporieHTa) OT BEIMYMHBI U BEIWYMHBI TO €€
Jqpobu  (mpoueHTty), apodu  (IpOLEHTa),
KOTOPBI COCTaBJIse€T OJHA BEIMYMHA OT
npyroii. IlpuBomuTh, pa3OmpaTh, OICHUBATH
pa3nuYHBIE  pEUICHHs, 3alliCH  pEUICHUH
TEKCTOBBIX 3a/1a4.

W3Bnekats wHQOpMamuio w3 TAa0mUI U
JuarpamMM, HMHTEPIPETHPOBATH  TaOIMIHBIE
JaHHBIC,  ONpENENiATh  HauOompImee W
HaMMEHBIIIEe U3 NMPE/ICTABICHHBIX TaHHBIX.

Harasaagnas
reoMeTpus.
CummeTpusa(64)

OceBas cummMerpust. LlenTpansHas
CHMMETPHSI.

ITocTpoenue

Pacno3snaBaTthb Ha yeprexax u
N300paXeHNAX, H300pakaTh OT pPYKH,
CTPOUTL C TIOMOLIbIO HMHCTPYMEHTOB
®durypy (0oTpe3ok, JIOMaHYyIo,
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CuMMeTpuYHBIX QUryp.

[IpakTnueckas padbora
«OceBasi CHMMETPHUSY.

CI/IMMCTpI/Iﬂ B ITPOCTPAHCTBE

TPEYTOJIbHHUK, MIPSIMOYTOJIbHUK,
OKPY’KHOCTB),  CHMMETPUYHYIO  JaHHOI
OTHOCHUTEJILHO NPSAMOM, TOUKH.

Haxoante mnpuMepbl CHMMETPHH B

OKpyXarolieM Mupe. MoaeaupoBaTthb u3

Oymarn nBe (GUIypbl, CHMMETPHYHBIE
OTHOCHUTEJILHO MPSAMON; KOHCTPYHPOBATh
reoMeTpHUYEeCKue KOH(pHUTYpaIHH,

HCIIOJIBb3Yys CBOMCTBO CUMMCTpUHU, B TOM

YUCTIe c MTOMOIIIBIO I POBBIX
pecypcos.

HUccneqoBarh  CBOWCTBA  M3YYEHHBIX
¢uryp, cBs3aHHBIE C CHMMETpHUEH,
UCIIOJIB3Ysl OKCIEPUMEHT, HalJIoIeHue,
MOJIEJIUPOBAHHUE.

OO0OCHOBBIBATD, onposeprathb ¢

MTOMOTIIBIO KOHTPIPUMEPOB YTBEPIKIACHUS
0 CUMMETpHUH GHUTYD

BripaskeHus ¢
oyxBamu (6 )

I[Ipumenenue  OykB st
3aInucHu MaTeMaTHIECKUX
BBIPXKECHUM u
npeuIoKeHul.  BbykBeHHBIE
BBIDLKEHHUSI W YHCIOBBIC
TTOJICTAaHOBKH.

BbykBeHnHble paBeHCTBa,
HaXOXJIGHHE  HEU3BECTHOTO

KoMIToHeHTa. PopMyIIbI

Hcenoan3oBath OyKBBI JUIst
0003HaUeHUs  YHCeN, TMpPHU  3aIUCH
MaTeMaTHYECKUX YTBEPXKACHUH,
COCTaBIISITb OYKBEHHBIE BBIPAKEHUS I10
YCIIOBHIO 3aJIa4H.

HccnegoBarh  HECIOXHBIE  YHCIOBBIE
3aKOHOMEPHOCTH, HCIIOJIb30BaTh OYKBBI
JUISl MIX 3aIHCH.

Beruncastb YHCI0BOE 3HAYCHHE

OYyKBEHHOTO BBIPAXEHHSI NPU 3aJaHHBIX
3HAYEHUSIX OYyKB.

3anuceiBaTh (OpMYyJIbI: IEepUMETpa U
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IJIOMIAAN  TPSIMOYTOJIBHHKA,
JUTMHBl  OKPY>KHOCTH,
BBINOJIHATH
hopmymam.
CocraBiiTh thopmyubl, BBIpa)kKarolIye
3aBHCHUMOCTH MEXAY BEIWYMHAMU: CKOPOCTbD,
BpEeMs, paccTosHHE; IIeHa, KOJHMYECTBO,
CTOMMOCTh,  NPOW3BOJIUTENBEHOCTh,  BPEMS,
00BEM pabOoThI; BBINONHATH BBIYHUCICHUS IO
3THM (OpMYyIIaM.

Haxonuth HEW3BECTHBIN
apr(METHUECKOTO ACHCTBHS.

KBaJpara,
miomaan Kpyra,
BBIYUCJICHUSA 10 9TUM

KOMITIOHCHT

Harasaanas
reoMeTpus.
Durypsl Ha
MJI0CKOCTH
(14 9)

YeThIp€XyTroabHUK, TPUMEPHI
4eThIPEXYTOJbHUKOB.
IIpsMoyronpHuK, KBaagpar:
CBOWCTBA CTOPOH, YIJIOB,
auaroHaieu.
HN3mepenue  yrios.
TPEyTroJIbHUKOB.

Bunapr

[IepuMeTp MHOTOYTOJIbHUKA.
[Inomans (urypsr.
®opMysbl  mepUMETpa U
IUTOMIAIA MTPSIMOYTOJIBHUKA.
[TpubmmxEHAHOE N3MEpeHUE
mromangnd GUryp.

N3o00paxaTh Ha  HEIMHOBAHHOH |
KJIeT4aTOil Oymare ¢ HCIOJb30BaHUEM

YepTEKHBIX WHCTPYMEHTOB
4ETBIPEXYTOJIbHUKHU c 3aJJaHHBIMU
CBOMCTBaMU: c MapajuieIbHBIMU,
MEePIEHAUKY IS PHBIMH, paBHBIMHU
CTOpOHAaMHM, NpPSMBIMH yTJIIaMH W Jp.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.

Ipepnarats u 00CY:KIATh CHOCOOBI,
aJrOPUTMBI IIOCTPOCHUS.

HUcciienoBars, HUCTIONb3Y s
SKCTIEPUMEHT, HaOII0ICHUE,
MOJAEJIMPOBaHUE, CBOlCTBA
NpIMOYTOJIBHUKA, KBajapaTa, pa30uBaTh
Ha  TPEYIOJIbHUKU. O06ocHOBBIBATD,
onpoBeprarb c HOMOIILIO
KOHTPIIPUMEPOB YTBEPKJICHUS 0

https://nsportal.r
u/shkola/geometr
iya/library/2015/
06/26/praktiches
Kie-raboty-po-
naglyadnoy-
geometrii

https://Ibz.ru/met
odist/iumk/mathe

matics/files/tsors
-6gelfman.pdf

https://ypok.pd/li
brary/naglyadnay|
a_geometriya_lit
cej121 kazan na

glyadnaya _geom
174750.html
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IIpakTuueckas

«[Tnomans kpyra»

pabora

HNpAMOYTOJIBHUKE,
pacno3HaBaThb
YTBEPKACHHUS.
H3mepsATb M CTPOUTH C IIOMOIIBIO
TpaHCHOpPTHUpA YIJBI, B TOM 4YHCIE B
MHOT'OYTOJIbHUKE, CPABHUBAThL  YIJIbI;
pacnmo3HaBaTh OCTpbIe, NMpPsIMbIE, TYNbIE,
pa3BépHyThle  yrael. PacmosHaBarh,
n300paxKkaTh OCTPOYTOJIbHBIH,
NPAMOYTOJIbHBIN, TYNOYTOJIbHBIMN,
paBHOOEAPEHHBI, paBHO- CTOPOHHHIA
TPEYTOJIBHUKHU.

BerumncasiTh nepuMeTp MHOTOYT'OJIBHHUKA,
IUIOIIAaJb MHOTOYTOJIbBHHKA pa3OueHueM
Ha  NPAMOYTOJIbHUKH, Ha  paBHbIE
(urypsl, HUCIOIB30BATH METPUYECKHE
€IUHUIIBI  U3MEpPEHUs JUTUHBI u
IJTIOIAIH.

Hcnonp3oBate mpuOMMKEHHOE H3MEpEHHE
JUIMH W IUIONa/ie Ha KieTdaToil Oymare,
puOMIKEHHOE HU3MEpEHHUE JUTNHBI
OKPY’KHOCTH, TUIOIIAAN Kpyra

KBaJpare,

BCpHBIC W HCBCPHLIC

Ilo10:KHUTENbHBI
e U
oTpHUIATeTbHBIE
unciaa (40 1)

Hemsie
quclia,
WHTEPIPETAIUS

qucia.
T€OMETPpHUIECKAsA

Monyib

MOJYJISI.

YucnoBble MPOMEKYTKH.

ITonoxxutenpHBIE
OTpHULATEIIbHBIE
CpaBHeHUE

qucia.

IMpuBoaANTHL MpUMEPHI HCIIOIH30BAHUA B
peanbHON JKU3HU TIOJNIOKUTEIBHBIX U
OTPHUIIATEITFHBIX YHCEIL.

HN3o00paxars LeJIbIe qucia,
[OJIOKUTEIbHBIE U OTpULIaTEbHbIE
4YHuCclia TOYKAaMHM Ha YHUCJIOBOU MPAMOM,
HMCIO0Jb30BATh YHCJIOBYIO MNPSIMYIO AJIs

https://ypok.pd/li

brary/test po_ma

tematike polozhi
telnie i otritcate

Inie 153227.htm
|

http://urok-

matematiki.ru/w



https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
https://урок.рф/library/test_po_matematike_polozhitelnie_i_otritcatelnie_153227.html
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf

-
content/uploads/
2018/03/Polozhit
elnye-i-
otritsatelnye-



http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf
http://urok-matematiki.ru/wp-content/uploads/2018/03/Polozhitelnye-i-otritsatelnye-chisla-2.pdf

MOJIOKUTEJIbHBIX u
OTpHUIIATEIbHBIX YHCell.
Apudmerndyeckne IeiCTBUS

C  MOJIO)KUTEIbHBIMU u
OTpHUILATEIbHBIMU YHCIIAMHU.

Pelrrenne TeKCTOBBIX 3aaa4

CpaBHEHHUs 4YHUCEI.
IIpumeHaTs npasujia
YHOpPSAAOYHUBATH Leyble
HAXOJUTh MOJAYJb YHCIHA.
®opMyJUpPOBaTh NMPaBUJIa BBIUYUCICHUS
C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMHU
YHCIaMH, HAXO/AUTh 3HAYEeHU A
YHCJIOBBIX  BBIpaXEHUN,  COAEpHKAIIUX
JiericTBUs c MOJIOKUTEJIbHBIMU u
OTPpULATECIBHBIMHU YUCITIaMU.

IIlpuMeHATH CBOMCTBA CJIOXEHUA U
YMHOXEHUsI sl mpeoOpa3oBaHUs CYMM
1 IIPOU3BEECHUI

CpaBHEHWS,
4ypCIa;

IIpeacraBienue
nanubIx (6 9)

Pemenne TEKCTOBBIX
3a7ad4, COJZIepIKaIINX
JIaHHbBIE, TIPEICTaBICHHBIC B
TabaMIax ¥ Ha JUarpaMmax

Hcnosb3oBarth uH(popMaLHIo,
IpeAcTaBICHHYI0O B Tabimumax, Ha
JuarpamMMmax Uil pelIeHUs TEKCTOBBIX
3a7a4 ¥ 3a7a4 U3 peajbHON KU3HU

https://resh.edu.

ru/subject/lesso

n/6911/conspec
it/

Harasaagnas
reoMeTpus.
Durypsl B
npocTpancTBe(9

1)

IIpssMoyronbHbIN
mapajielleTune, Kyo,
NMpu3Ma, TNHUPaMHUAA, KOHYC,
OUIUHAp, Imap u cdepa.
H3o00paxenue
MIPOCTPAHCTBEHHBIX  (uryp.
ITpumepsr pa3BEPTOK

MHOTOTPaHHUKOB, ITHUIWHApA
1 KOHYca.

Pacno3HaBaTh Ha dYepTekax, pHUCyHKax,
ONHMCBHIBATH  NHPAMULY, MIpU3MY,
HWJINHADP, KOHYC, IIap, HM300pakaTh HX

OT pYKH, MOJIeJHpoBaThL u3 Oymarw,
MJIACTHIINHA, MIPOBOJIOKH u ap.
IpuBoauth NMpUMepbI 00BEKTOB
OKPY>KaIOIIEeTO MHDpa, MMEIOIIHNX

(opmBI Ha3BaHHBIX TEIl.
Henonb3oBaTh TEPMUHOJOTUIO: BEPIIMHA,

https://ypok.
library/naglyad

haya_geometri
va litcej121 ka

zan_naglyadna

va_geom 1747
50.html



https://resh.edu.ru/subject/lesson/6911/conspect/
https://resh.edu.ru/subject/lesson/6911/conspect/
https://resh.edu.ru/subject/lesson/6911/conspect/
https://resh.edu.ru/subject/lesson/6911/conspect/
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html
https://урок.рф/library/naglyadnaya_geometriya_litcej121_kazan_naglyadnaya_geom_174750.html

[IpakTrueckas pabora
«Co3nanue Mojenen
MPOCTPAHCTBEHHBIX

buryp».

ITousitne 00bEMA; €TUHHUIIBI
m3Mepenus: o0béma. OO0BEM
MPSIMOYTOJIBHOTO
napaJsuieNienunea, Kyoa,
hopmyibr 00bEMA.

pebpo, rpass, OCHOBAHIUE, BBICOTA,
paguyc U auamerp, pa3BépTKa.

I/Isyanb, HCITOJIB3YA OKCIICpUMCHT,
Ha6J'IIOZ[eHI/Ie, U3MEpPCHUC,
MOACIIMPOBAaHHUC, B TOM qucJic

KOMITBIOTEPHOE, U ONHMCHIBATH CBOHCTBA
Ha3BaHHBIX TEJ, BBISIBJSATH CXOJCTBA H
pazauums.  MeXJy ~— OUPaMHIOH U
MPU3MOI; MEXAY IHIHHIAPOM, KOHYCOM H
HIapoMm.

PacnosnaBars pa3BEPTKHU
napajuiejenunena, Ky0a, MIPU3MBI,
UPaMHUIBI, KOHYCa, LUITAHAPA;

KOHCTPYMPOBATh  JaHHBIE Tejla U3
pa3BEPTOK, co3gaBaTb UX  MOJCIH.
Co3naBaTh MOAEJH IIPOCTPAHCTBEHHBIX
buryp (13 Oymarwu, IIPOBOJIOKH,
IUTaCTUJIMHA U JIP.)

HN3mepsaTh Ha MoOJedsiX: JUIMHBI pEOep
MHOTOIPaHHHMKOB, JUAMETP IIapa.
BeiBOAUTH dopmyay 00BEMa
MPSIMOYTOJIBHOTO TapalyIeJIeITUIe 1a.
Bouruncasate mno ¢opmyaam: o00bEM
MPSIMOYTOJIBHOTO rapasienenunena,
Ky0a; HCITOJIB30BaTh €IMHUIIBI
M3MepeHnsT 00pEMA; BBIYMCIAATH O0BEMBI
TEJI, COCTABJIICHHBIX M3 KyOOB,
MapajyieJIeuIe/I0B; pemaTb 3aJ4add C
peaIbHBIMA J1aHHBIMH




IMoBTOpEHue,
00001menue,
cucTeMaTH3a
st (20 )

IToBTOpPEHNE OCHOBHBIX
MOHSITUA U METOJIOB KYpCOB 5
u 6 KJ1accos,

0000I1IIeHNE U CUCTEMATH3aI[Us
3HaHUU

Bb1uucasiTh 3HaUYCHUS BHIPAKEHUH,
coJiepKalluX HaTypaJbHbIE, LIebIe,
MOJIOKUTEJIbHBIE U OTPUIIATEIbHBIE
YHCia, OOBIKHOBEHHBIC U JICCATUIHBIC
JIpOOH, BEIIOIHATH MPpeoOpa3oBaHUs
YUCEJ U BBIPAKESHUH.

Bei0upars cnmocod cpaBHEHHUsS 4ucel,
BBIYHCJICHUI, IPUMEHSTH CBOIiCTBa
apu(pMETHUYCCKUX ACUCTBUN IS
palnuoHaIu3alil BbIYUCICHUH.

Pemarts 3a1aum 13 peanbHON KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HaHHUSA
JUIS peLIeHUs 3a7ad U3 JPYrux MpeIMETOB.
Pemiathb 3a7a4u pa3HbIMHU criocobamu,
CpaBHUBATh, BHIOMPATH CHOCOOBI
peleHus 3agavm.

OcylecTBAATH CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JIEHCTBUM U CAMONPOBEPKY
pe3yiibTaTa BEIYUCICHHUN




PAFOYAY TIPOTPAMMA VYUYEBHOI'O KVYPCA
«AJITEBPAY. 7-9 KITACCBI

HEJIX U3YYEHUSA YYEBHOI'O KYPCA

Aunre0Opa SIBIIIETCS OJHUM W3 OIOPHBIX KypPCOB OCHOBHOM HIKOJIBI:
OHa obecrieunBaer n3ydeHue JIpyTUX JIACIIHTLIVH, KaK
€CTECTBEHHOHAYYHOI'0, TaK W TYMAaHHUTApHOTO IIMKJIOB, €€ OCBOECHHUE
HEOOXOAMMO JJIsi TPOAOJDKEHHUST 00pa3oBaHMS W B IIOBCEJIHEBHOM
KM3HU. Pa3BuTre y 0OydaromMxcsi Hay4HBIX NPEJICTaBICHUN O
MPOUCXOXKJICHUU W  CYIIHOCTH anredpanyecKux a0cTpakumii,
criocobe  OTpakeHWsi MaTeMaTHMYeCKOW  HAayKoH  sIBJICHHI U
IPOLIECCOB B INpPUpPOAE U OOIIeCTBE, POJIU MaTEMaTHYECKOro
MOJIEJIMPOBAHUSI B HAayYHOM IIO3HAHWM U B INPAKTHKE CIOCOOCTBYET
(bOpMI/IpOBaHI/I}O Hay4YHOr'o MHPOBO33PCHHSI U Ka4Y€CTB MBINIJICHUS,
HEOOXOMMMBIX [UIS  aJalTallid B COBPEMEHHOM G poBoOM
oO1ecTBe. Nzyuenue anredpbl €CTECTBEHHBIM obpazom
obecrieunBaeT pa3zBUTHE yMEHHs HaOJIIOJIaTh, CPABHUBATh, HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIILICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBHS W BBIBOIBI,
dhopmynupoBaTh YTBEPIKICHUSI. OcBoeHue Kypca anreOpbl
o0ecrieynBaeT pa3BUTHE JIOTMYECKOIO MBIIIJIGHHS OOyYalomuXcs:
OHM HCIIOJB3YIOT JEAYKTHUBHBIE M HHIYKTHBHBIC pPacCy>XICHHUS,
0o0o0IIeHne W KOHKPETH3alulo, adCcTparupoBaHHE U aHAJOTHIO.
OOyuenune anrebpe MpeAnogaraeT 3HAYUTEIBHBIN 00BEM
CaMOCTOSITEIbHOM JeATEeIbHOCTH obyugaromuxcs, IIO3TOMY
CaMOCTOSITEJIbHOE pElIeHHEe 3ajad EeCTECTBEHHBIM 00pa3oM SIBIIACTCS
peanuzamyeil AesTeIbHOCTHOTO NMPUHIOHNA OOy4eHHS.

B crpykType mporpammbl yueOHOTO Kypca «Auredpa» OCHOBHOM
IIKOJBl OCHOBHOE MECTO 3aHHUMAIOT COJEpP)KaTeIbHO-METOIUYECKHE
TUHUAH: «Yuclia ¥ BBIYUCICHUSD»; «AJreOpandecKue BBIPAKCHHSI;
«YpaBHeHUsT U HepaBeHCTBa»; «DyHkuum». Kaxngas u3 3Tux
COJIePXKATEIIbHO-METOANYECKUX JIMHUM pa3BHUBAeTCs Ha MPOTSHKSHUH
TpEX JIET M3y4YeHHs Kypca, €CTECTBEHHBIM O0pa3oM IeperieTasich H
B3aMMOJICHCTBYS C APYTHMH ero JHHHSAMH. B Xone m3ydeHus Kypca
0o0y4JaromuMcsi TMPUXOIHUTCS JIOTHYSCKH pPacCyXIaTh, HCIOJIb30BAThH
TEOPETUKO-MHOKECTBEHHBIN s3bIK. B CBA3M ¢ 3THUM Ilenecoo0pa3HO
BKJIOYHUTH B  IPOrpaMMy  HEKOTOpPBIC OCHOBBI JIOTHKH,
MPOHU3BIBAIOIINE  BCE  OCHOBHBIE  pa3iesibl  MaTeMaTHYeCKOro
o0pa3oBaHUsT MW CIIOCOOCTBYIOIIME OBJIAJICHUIO  OOYy4YarOIINMUCS
OCHOB YHHBEPCAJIHHOTO MaTEeMaTHYeCKOro s3bIKa. TakuMm oOpasowm,
MOKHO  yTBEpXJaTh, 4YTO  COJIEPKATeIbHOW W  CTPYKTYPHOI
0COOEHHOCTBIO Kypca
«Anrebpay sIBISIETCS ero HHTEIPUPOBAHHBINA XapakTep.



Conepxanue JTUHUN «YHUCiIa W BBIYUCICHUS» CIY>XUT OCHOBOM s
JATIbHEHIIEero W3y4YeHHWsI MaTeMaTHKH, CIHOCOOCTBYET pa3BUTHIO Y
0o0yJarommuxcsi JOTHYECKOTO MBINUICHHS, (OPMHPOBAHHUIO YMEHUS
MOJIb30BAThCSl AITOPUTMAMHM, @ TaK)Ke€ IPUOOPETEHUIO MPAKTHIECKUX
HaBBIKOB, HEOOXOIMMBIX JUUISI TOBCETHEBHOMN XU3HU. Pa3BuUTHE TTOHATHUS
0 YHCJie B OCHOBHOH IIKOJIE CBSI3aHO C PAallMOHAIBHBIMH u
WppalMOHAIBHBIMM  4YHCIIaMU, (OPMHUPOBAaHHUEM MPEACTABICHUNU O
JIEWCTBUTEILHOM 4YHCJIE. 3aBEpUICHHE OCBOCHHUS YHCJIOBOHN JIMHUHA
OTHECEHO K cTapuiemMy 3BeHy 0011ero oOpa3oBaHus.

CojepkaHue NBYX alreOpandecKux JHMHUA — «AJreOpandecKue
BBID@OKEHUSI» W  «YpaBHEHHS] W  HEPaBEHCTBa»  CIIOCOOCTBYET
bopMmupoBaHUIO Yy OOYYaMOIIHXCA MAaTeMaTHYECKOTO  armapara,
HEOOXOMMOro JUIS pelIeHUs 3a/lad MaTeMaTHKH, CMEXHBIX IPEIIMETOB
W TIPAaKTHKO-OPHEHTUPOBAHHBIX 3a1a4. B OCHOBHOW mIKoJie y4eOHBIH
Marepuas rpyninupyeTcs BOKPYT palliOHaJIbHBIX BhIpaKeHuil. Anredpa
JAEMOHCTPUPYET 3HAYCHUC MaTE€MaTUKHN KaK s3bIKa JJId IMOCTPOCHUA
MaTeMaTHYECKUX MOJeJeH, OMMCaHUsI TTPOIECCOB U SIBJICHUH peaibHOTO
Mupa. B 3amaum  oOydenuss anreOpe BXOISIT TakKe ajibHeMIee
Pa3BUTHUEC AJITOPUTMHUYCCKOIO MBIIIJICHUA, HCO6XOJII/IMOFO, B 4aCTHOCTH,
UL  OCBOGHMS Kypca HMH(POPMATHKH, M OBJIAJICHHE HAaBBIKAMH
JNeAyKTUBHBIX paccyxaeHuil. IlpeoOpa3oBaHue CUMBOIBHBIX (GOpM
BHOCHUT CBOW creun(UYeCKHil BKJIAJ B pa3BUTHE BOOOpa)KCHMUs,
CIOCOOHOCTEH K MaTeMaTHYEeCKOMY TBOPUYECTBY.

Conepxxanue (QyHKIHUOHAIBHO-Tpa(pUUYECKOW JIMHUU HAlGJICHO Ha
MOJy4eHHUE IIIKOJbHUKAMU 3HAHUW O QYHKIUAX KaK BayKHEUIIeH
MaTeMaTU4ecKod  MoIeJd Ui ONHCaHHWA M HCCIICIOBaHMS
pa3HOOOpa3HBIX MPOIIECCOB U SIBJICHUW B TMpUpPOJE U OOIIecTBe.

Wsydenune »>TOTO Marepuaa CIIOCOOCTBYET Pa3BUTHIO y
o0ydJaromuxcs yMEHHUs HCIOIb30BaTh pa3IMYHble BBIPA3UTEIIbHBIC
cpexcTBa A3bIKa MaTeMaTHKH —  CIIOBECHBIE, CHMBOJIMYECKHE,

rpaduveckre, BHOCUT BKJIad B (OPMUpPOBAHHE IPEICTABICHHH O
posM MaTeMaTHUKH B PAa3BUTHU IUBWIN3AIUU U KYyJIbTYDHI.

MECTO YYEBHOI'O KYPCA B VUEBHOM ITJIAHE

CormacHo ydeOHOMY maHy B 7—9 kjaccax m3ydaeTcs y4eOHBIH
Kypc «Anredpa», KOTOPBIA BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3Ieibl
COJICPIKaHMS: «Yucna w BBIYUCIICHUS», «AnreOpanyeckue
BBIPAKEHUS», «Y paBHECHHS U HEPABEHCTBaY, « DYHKIIUN.

Y4eOHBIA MIaH Ha H3ydeHne anrebpsl B 7—9 Kiaccax OTBOIHUT
HEe MeHee 3 y4eOHBIX YacoB B HEAEII0 B TEUEHHE KaXXJIOro rojaa
oOyueHusi, BCero 3a Tpu roja obydeHuss — He MeHee 306 ydeOHBIX



qacoB.

COJIEPXXAHUE YUYEBHOI'O KYPCA (ITO TOJAM OBYUYEHUA)
7 xkjaacce

Yucna u eéviuucnenus
Paronanbuble yucna

JpoOu OOBIKHOBCHHBIC U JCCSITUYHBIC, MEPEX0J OT OTHOU (POpPMBI
3anucu apobed k apyroi. [loHsTHEe panuOHAIBLHOTO YKCJa, 3aIHuCh,
CpaBHEHHUE, YIOPsiA0YMBaHUE palroHaIbHBIX qUCeI.
ApudmeTnueckue NCHCTBUS C pallMOHAIBHBIMUA YHUCIIaMH. PerneHue
3aJlad U3 pealibHOW MPAKTUKWA Ha YacTH, HAa IPOOH.
CrerneHb ¢ HATYPAJIbHBIM TOKA3aTeJIeM: OIpeIeiICHUe, Ipeo0pa3oBaHue
BBIDQKCHUI Ha OCHOBE OIpPEICJICHUS, 3alUCh OOJBIINX YHCEII.
[IporeHTHI, 3alIUCh MPOICHTOB B BHIE APOOU M ApoOU B BHIAC IPO
1eHToB. Tpu OCHOBHBIE 3aJayd Ha MOPOILEHTHI, pElUIeHUE 3ajady u3
peanbHOM NpakTUKU. [IpruMeHeHrne TpU3HaAKOB J€IMMOCTH, Pa3JI0KEHNE
Ha MHOXHWTEJIN HATypaJbHBIX YHCECII. PeanbHbIie 3aBUCHUMOCTH, B TOM
Yyypclie mpsiMasi 1 00paTHast IPONOPIHMOHAIBHOCTH.

Anzebpauueckue eviparcenus
IlepemeHHblE, 4YMCIOBOE 3HAYEHHUE BBIPAKEHUsSI C I[EPEMEHHOMN.

Jonyctumsbie 3HAYCHUS IIEPEMEHHBIX. IIpencraBienue
3aBUCHMOCTH MEXIY BeJIWYMHaMH B Buiae (opmynsl. Beruucienus
o dhopmyam. IIpeodpazoBanue OyKBEHHBIX BBIPAKCHU,

TOXIECTBEHHO paBHBIE  BBIPAKCHMs, NpaBuUiIa  IpeoOpa3oBaHUS
CyMM H INPOU3BEICHUM, NpaBUiIa PACKPHITHUS CKOOOK M IPHUBEICHHS
MoJo0HBIX  cinaraemMblx. CBoMcTBa  CTENEHM C  HATypPaJIbHBIM
nokazareneM. OpHowIeHbl M MHOrowieHel. CTeneHb MHOIOYJICHA.
CioxxeHue, BBIYUTAHUE, YMHOXXEHHE MHOTOYICHOB. DOpMyIIs
COKpPAIEHHOTO YMHOXXEHHUS: KBaJApaT CYMMbl M KBaJpaT pa3HOCTH.
dopMyna pa3zHOCTHM KBaJpaToB. Pa3joxeHue MHOIOYJIEHOB Ha
MHO>KHUTEIIH.

Ypaenenusa

VYpaBHEeHHE, KOPEHb YpPaBHEHWs, IMpaBUJia NPeoOpa3oOBaHUS
YpaBHEHWUsI, pABHOCUJIBHOCTHh YPaBHEHHH.

JIuneiiHOoe ypaBHEHHME C OJHOM MEPEMEHHOW, YHUCIO KOpHEU
JIMHEMHOTO  ypaBHEHUS, peuienue JINHEWHBIX YpaBHEHHUH.
CocraBiieHHE ypaBHEHHH TO YCJIOBHIO 3aJadd. PermieHne TeKCTOBBIX
3aJ1a4 C MOMOIIBIO YPABHEHHUIA.

JluneiitHoe ypaBHEHHE C JIByMsl II€PEeMEHHBIMH U €ro rpadux.
Cucrema nBYX JIMHEHHBIX YpaBHEHHH C JBYMSI  II€PEMEHHBIMU.
Pemenne cucrem ypaBHEHHWH CIIOCOOOM IOJICTaHOBKHU. [Ipmmepsl



pelIeHud TCEKCTOBBIX 3aJad € IMOMOLIbIO CHUCTEM ypaBHeHHﬁ.

Koopounamur u epagpuxu. @ynkyuu

Koopnnnata Toykum Ha npsiMoil. YHCIOBBIE MPOMEXYTKH.
Paccrosinue Mexay IByMsI TOYKaMH KOOPJAUHATHOMN MPSIMOM.

[IpsmoyronpHast cucrtema koopnuHat, ocu OX m Oy. Abcuucca u
OpIMHATa TOYKH Ha KOOPAMHATHOHW Iuiockoctu. IIpumepsr rpaduxos,
3aJaHHBIX QopmynaMu. UreHue rpaukoB peasbHBIX 3aBUCHMOCTEH.
[Monsitne ¢ynkuun. [paduk ¢PyHKOHH. CpoiicTBa (dyHKIHIA.
Jluneiinas ¢ynkuus, e€ rpaduk. I'padpuk ¢ysxkumm y = 1 x L
I'padnueckoe pemieHne JIMHEHHBIX ypaBHEHUW W CHUCTEM JIMHEWHBIX
ypaBHEHHUH.

8 xmacc

Yucna u eévtuucnenus

KBanparueiii kopeHb u3 4yucia. [loHstTne 00 uppannoHaIbHOM
yucie. JlecaTuuHbie TPUOIMKCHUS UPPAIIUOHAIBHBIX uKcelsl. CBOMCTBa
apu(METUUYCCKUX KBaJpPaTHBIX  KOPHEH W  HUX MPUMEHCHHE K
nmpeoOpa3oBaHUIO YUCIIOBBIX BBIPaXKECHUU " BBIYMCIICHUSIM.
JlelicTBUTEIBbHBIC YHUCIIA.

CreneHp ¢ meiablM mokazaTenaeM U e€ cBoicrBa. CranmapTHas
3aluCh Yuca.

Anzebpauueckue eviparcenus

KBanpatubeiéi TpEXulieH; pa3lIoKEHHE KBAAPAaTHOrO TpEXdJeHA Ha
MHO>KHUTEIIH.

AunreOpanueckast apoOb. OCHOBHOE CBOHCTBO anreOpandeckoi
npobu. Croxenue, BBIYUTAHUE, YMHOXXEHHE, IeneHue
anreOpanveckux  npobeii. PamnmoHanbHble  BBIpXKEHUS ©U  HUX
npeoOpa3oBaHHeE.

Ypaguenua u nepasencmea

KBanparnoe ypaBHenue, popmysia KOpHEH KBaapaTHOTO YPaBHEHHUSI.
Teopema Buera. Pemienue ypaBHEHUM, CBOASIIMXCS K JUHEUHBIM U
KBazpaTtHeIM. [IpocTelimune npoOHO-palliOHAIBHBIC yPaBHEHUS.

I'paduueckast nHTEpHIpEeTalMsl YpaBHEHUH C IBYMsI IEpPEeMEHHBIMU
U CHUCTEM JMHEMHBIX ypaBHEHMU C JAByMsI nepeMeHHbIMU. [Ipumepnt
pelIeHUs] CHCTEM HEIMHEWHBIX YPAaBHEHHMI C IBYMsI IEPEMEHHBIMH.

Pemenme TEKCTOBBIX 3a7ad anredpandecKUM CIIOCOOOM.

YucnoBble HeEpaBeHCTBA U MX cBoicTBa. HepaBeHCTBO ¢ oaHOU
NEPEMEHHOM. PaBHOoCHIBHOCTH HEPABEHCTB. JIunelinbie
HEepaBeHCTBA C OXHOW  mepeMeHHOW. CuCTeMBI JIMHEWHBIX
HEPABEHCTB C OJHOW MEPEMEHHOM.

Dynkyuu

[Monsitne  ¢ynknuu. OOGnacTs oOmnpeneseHus W MHOXECTBO
3HaueHni ¢yHKIuH. CriocoOs! 3amanust QyHKINN.

I'padux Pynkmun. Urenne cBolicTB pyHKIUM 110 e€ rpaduky.



[Ipumepsr rpadukoB (YHKOHH, OTpakalOIINX peaibHBIE IMPOIECCHI.

DyHKIMH, ONHCHIBAIOLIME TPAMYIO H 00paTHYIO TIPONOPIHOHATBHBIE
3aBrucHMOCTH, ux rpaduxn. Pyskwun y = X2, y = X3y 3/x, y =xl.

I'padudeckoe pemnieHre ypaBHCHUNW U CUCTEM ypaBHCHHIA.

9 kJacce

Yucna u évluucnenus
JlelicTBUTEILHBIC YK CTA

PanmonansHble 4ucia, UWppalMOHAJbHBIE 4YHCJA, KOHEUHbIE U
OCCKOHCYHBIC JCCATHYHBIC ApOOU. MHOXKECTBO e CTBUTEIBHBIX
qHces; JEUCTBUTEJLHLIE 4YHCJIa KaK OECKOHEYHELIE JECATHYHBIEC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY MHOXKECTBOM
JIECTBUTEJIBHBIX YHCENI U KOOPJIMHATHOW TIPSMOIA.

CpaBHEHHE [CHCTBUTCIBHBIX 4YHCEN, apuMETHUYCCKHE ICHCTBUS
C NE€MCTBUTEJLHBIMH YHCJIAMU.

N3mepenus, npuOIMKEHH, OIICHKN
Pa3zMepbl 00BEKTOB OKPYIKAIOIIEro MUpPA, JUIUTEIBLHOCTh IMPOIIECCOB
B OKPY’KarolleM MUpE.

[IpubnmxEHHOe 3HAYEHHWE BEJIWYMHBI, TOYHOCTh NPHOIHIKECHHUS.
Oxkpyrnenue yucen. [Ipukuaka u olieHKa pe3yJIbTaTOB BBIYUCIICHUIA.

Ypasuenua u nepasencmea
YpaBHEHUs ¢ ONHOU IIEPEMEHHOM.

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHMH, CBOISAIIUXCA K
JIMHEWHBIM.

KBanpatHoe ypaBHeHue. Pemienune ypaBHEHUH, CBOOAIMIUXCS K
KBaJpaTHeIM. buxBagpaTtHoe  ypaBHeHue. Ilpumepsl  pemieHus
YPaBHEHUM TpeTbEM U YETBEPTOM CTENEHEH pa3JIoKEHHUEM Ha
MHO>KHUTEIIH.

Pemrenue apoOHO-palMOHANIBHBIX ypaBHEeHHUH. Pernenne
TEKCTOBBIX 3a71a4 AIre0paniecKuM METOIOM.

CucteMbl ypaBHEHUH.

YpaBHEeHHE ¢ ABYMs NEpeMEHHBIMH W ero rpaduk. Pemenue
CHCTEM JIByX JIMHEHWHBIX ypaBHEHUH C JBYMSI IIEPEMEHHBIMH.
Pemienne cucrem AByX ypaBHEHUH, OJHO M3 KOTOPBIX JMHEWHOE, a
Ipyroe — BTOpo# crerneHu. ['paduueckass MHTEPHPETAUS CHUCTEMBI
YPaBHEHHH C ABYMsI IEPEMEHHBIMHU.

Pemenne TEeKCTOBBIX 3ajad anreOpandeckKuM CIoCcOoOOM.

HepaseHncTaa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
Penrenne nuHENHBIX HEPABEHCTB C OAHON NepeMeHHOU. Pemenue
CUCTEM JIMHEHMHBIX HEPaBEHCTB € OAHON nepemeHHOU. KBanpaTHbie



HCpaBCHCTBA. Fpa(bnquKaﬂ HHTCpHIpeTalvsad HEPAaBCHCTB U CUCTEM

HCPABCHCTB C IBYMs IICPCMCHHBIMU .

Dynrkyuu
KBanparuunas ¢pynkuus, e€ rpaduk u cBoiicrsa. [lapaboiia, KoopauHATHI
BEPIIMHBI TapaloJIbl, OCh CHMMETPHUH NTapadoJIbI.
I'papukn dynxumit: y=kx, y=kx+b, y =x/x, y = X3,y 5/X,
Y =|x| 1 ux cBoiicTBa.

Yucnoewvie nocnedosamensHocmu

Ornpezienenye U COCOObI 3aJaHUs YHUCIIOBBIX TOCIIEA0BATEIBHOCTEH

ITousitue YU CIIOBOM IOCJIE10BATEIIbHOCTH. 3ananue
IMOCJICA0BATEIIPHOCTU PEKyppeHTHONH (opmynolr u dopmysoir N-ro
YJIeHA.

Apudmernyeckas ¥ reoMeTpuyecKas mporpeccuu

ApudmeTrndeckas U reoMmerpudeckass mnporpeccuu. Dopmynsl N-
ro wieHa apuMeTUYEeCKOH M TEOMETPUUYECKOW MPOTrpeccuid, CyMMBbI
MEePBbBIX N Y9JI€HOB.

N300pakeHre YJICHOB apuU(METHYCCKOH H  IeOMETPHYCCKOU
NPOrpeccuil TOYKaMM Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEUHBIN H
SKCIOHEHIUAJIBbHBIN pocT. CI0XXHbIE TPOLEHTHI.

IUIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI PABOYEN
HNPOI'PAMMBI KYPCA (IIO TOJAMOBYYEHMU)

OcBoenne ydeOHOTO Kypca «Anrebpa» Ha ypOBHE  OCHOBHOTO
oOmiero o0pa3oBaHMs TOJDKHO 00eCTIeurBaTh JOCTIDKEHUE CIIEIYIOIINX
MIPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB:

7 KJjace

Yucna u epiuucnenus

— BpmmonHATh, codeTas yCTHbIE W NHUCHMEHHBIE INPUEMBI,
apupMeTHIecKre JeHCTBHS C PallMOHATIbHBIMHI YHCIIAMU.

— HaxoauTep 3HaueHUs YHCIOBBIX BBIPAKEHUH; MPUMEHATH
pa3HooOpa3HbIe CIOCOOBI M TPHUEMBI BBHIYMCICHUS 3HAYCHUH
IpOOHBIX  BBIPAKEHUW, COAEpXKAIIMX  OOBIKHOBEHHBIE U
JIECSITUIHBIC JPOOH.

— Ilepexomuts OT oOmHONW QOPMBI 3alMCH YHCEN K JAPYyroi
(mpeoOpa3oBBIBaTh MECATHYHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECITUIHYIO ApOOB).

— CpaBHHBaTh W YNOPSAOYMBATHh palMOHAIBHBIC YHCIIA.

—  OxpyrasTe 4wucia.

— BpBIIONHATE NPUKHAKY W OIEHKY pe3yJbTaTa BBIYHWCICHUI,
OLICHKY 3HAYEHUW YNCIOBBIX BBIPAKCHHUM.



BeIONHATE  EHCTBHS CO  CTCNECHSAMH C  HaTypaJIbHBIMU
IMOKAa3aTeIIIMU.

I[IpuMeHATh MPU3HAKUA JIEJUMOCTH, Pa3IOKCHUEC Ha MHOXHUTCIH
HaTypaJIbHBIX YHCEII.

Pemate mOpakTHKO-OpPUCHTHUPOBAHHBIC 3aJadd, CBS3aHHBIC C
OTHOIIICHHEM  BEJIMYUH, MPOMOPIHOHAIBHOCTHIO  BEJIUYUH,
MPOIICHTAMH; UHTCPIIPETUPOBATh PE3YJbTATHl PCIICHUS 3aj1ad
¢ yuéTOM OTpaHUYCHHI, CBSI3aHHBIX CO CBOWCTBaAMH
paccMaTpuBacMbIX OOBCKTOB.

Anzebpauueckue eviparxcenus

Hcnons3oBats anreOpanvyecKyto TEPMHHOJIOTHUIO u
CHMBOJIMKY, TNPHUMEHSTH €€ B Ipollecce OCBOCHHS YydeOHOTO
Marepuana.

HaxomuTh 3HavyeHUsi OYKBEHHBIX BBIP&KCHUU TpPU 3aJlaHHBIX
3HAYCHUAX TEPEMCHHBIX.

BrinonHaTe npeobpa3oBaHus LeJI0T0 BBIpaKECHUS B
MHOT'O4JICH NPpUBCACHUCM 1'[0}106HBIX cJlara€manIx,
pPacKpbhITHEM CKOOOK.

BeInonHAT  yMHOXKEHHE  OJHOYWIEHA Ha  MHOTOYIEH U
MHOTOYJIeHa Ha MHOIOYJICH, NPHUMEHATH (OpPMYJIBl KBajapaTa
CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllIecTBIATh PA3JIOKEHUE MHOTIOUYJIEHOB HAa MHOMKUTEIH C
MOMOIIbI0  BBIHECEHHsS 32 CKOOKM OOIIero MHOXHUTEJs,
TpyHIIUPOBKU cllaraeMsix, NIPUMEHEHUS dbopmyn
COKpAlI€HHOI'0 YMHOXEHMUSI.

IIpumenaTs mnpeoOpa3oBaHUs MHOTOUYJIEHOB [UJIsi  pELICHUs
pa3aMYHBIX 3aJad W3 MaTeMaTHKM, CMEXKHBIX NPEIMETOB, U3
pealbHON NPAKTUKM.

HUcnonp3zoBaTh  CBOMCTBAa  CTENEHEM €  HAaTypaJbHBIMH
TOoKazaTesIMU AJIs1 IpeoOpa3oBaHUs BBIPAKEHUIA.

Ypasueuuﬂ u Hepaeencmea

Pewmlate nuHelHBIE  ypaBHEHHMsT C  OJHOM  IIEPEMEHHOM,
MPUMEHSs] TIpaBUjia II€pPeXoja OT MCXOJHOTO YpaBHEHUS K
paBHOCHIIBHOMY eMy. IIpoBepsiT, SBJsSIEeTCS  JM  YHUCIO
KOpPHEM YpaBHEHHSI.

[IpumenaTs rpaduueckue METOAbl MPU PENICHHUH JUHEHHBIX
YpaBHEHUH U UX CUCTEM.

I[TonOupares mnpuMepsl map YHCEN, SBISIIOMMUXCS PEIICHUEM
JIMHEMHOTO ypaBHEHUS C JABYMs NEPEMEHHBIMH.

CTtpouTh B KOOPAMHATHOW TIJIOCKOCTH TpauK JTHHEHHOTO
YpPaBHEHHsI € JABYMsI II€PEMEHHBIMHU; TOJB3YsICh T'paduKoM,
MIPUBOJUTH MPUMEPHI PELICHUs YPaBHEHHS.

Pemare cucteMsl JOByX JHMHEHHBIX YpPaBHEHUM C JIByMs



IIEPEMEHHBIMH, B TOM YHCJE I'padUIeCKH.

CocTaBiaATh M pellaTh JUHEHHOE YpaBHEHUE WM CHCTEMY
JIMHEHHBIX ypaBHEHHHI o YCIIOBHIO 3a7a4y,
MHTEPOPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadu
MOJIy4Y€HHBIN pe3yibTar.

Koopounamur u epagpuxu. @ynkyuu

N3ob6paxars Ha KOOPAUHATHOM NpsIMOM TOYKHU,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, Jy4dH, OTpPE3KH,
WHTEpBajbl;  3alUChIBaTh  YHCJIOBBIE  MPOMEXYTKH  Ha

anreOpandecKkoM si3bIKE.

OTMe4yaTh B KOOPJMHATHOW TJIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpJIMHATAM; CTPOWUTh TpapuKu JTHHEHHBIX (QyHKIUHA. CTpOUTh
rpaduk GyHKIUHA Y = [x|.

OnuchIBaTh C MOMOIIBI0 (QYHKIUNA M3BECTHBIC 3aBUCHMOCTH MEXIY

BEJIMYMHAMU: CKOPOCTh, BpEMs, DPACCTOSHHE; II€Ha, KOJIHYECTBO,
CTOMMOCTbB; MPOU3BOJMUTEIBHOCTh, BpEMs, 00bEM padOTHI.

HaxonuTh 3HaueHue (yHKIUK 110 3HAYCHHUIO €€ apryMeHTa.
[TonumaTtp rpaduueckuii crmocod NpejcTaBiIeHUs W aHajlu3a
MHpOpPMaALMK; M3BJIEKaTh W HMHTEPIPETUPOBATH HWH(POPMAIIHIO
U3 TpaUKOB peaJbHBIX IPOLIECCOB M 3aBHCHUMOCTEI.

8 Kiace

Yucna u evluucieHus

Hcrnonp3oBaTh HayalbHBIE MPEACTABICHHS O MHOXECTBE
JNEUCTBUTEIBHBIX YHCENI [JJs CpaBHEHHUSA, OKPYIJICHUS H
BBIUMCIICHUM; WU300pakaTh NeHCTBUTEIbHBIE YHCIAa TOYKAMHU
Ha KOOPJIMHATHOU MHPsSIMOM.

[IpuMeHsTh THOHsSITHE apu(pMETUYECKOrO KBaJAPATHOIO KOPHSI;
HaXOJINTh KBaJpaTHBIE KOPHH, HUCTIONB3YS npu
HEOOXOAMMOCTHA KAaJbKYJIATOP; BBIMIONHATE Ipeodpa3oBaHUS
BBIPAQXCHUM, COAEp)KAIIUX KBaJApaTHBIE KOPHH, HWCIOIB3Ys
CBOMCTBAa KOpHEH.

Hcnonp3oBaTh 3amuch OOJBIINX M MaJIbIX YHCEI C MOMOIIBIO
JIECSITUYHBIX Jpo0eil u creneneii uucia 10.

Anzebpauueckue gvipasricenus

[IpUMeHSTh TOHSTHE CTENEeHH C IeJIbIM roKas3aTtesieM,
BBITIOJIHATE  IPeoOpa30BaHUs BBIpaXKCHUH, cozepKaInx
CTEINCHH C LEJBIM ITOKa3aTelIeM.

BBIMOMHATE TOXAECTBEHHBIE NPEOOpa3OBaHUS pPAaIlMOHAIBHBIX
BBIPOKEHWH Ha OCHOBE IpaBWJI JSHCTBMM HAJ MHOTOYJICHAMH
" anreOpanvdecKuMH IpoOsiMHU.

PackitanpiBaTh KBagpaTHBIA TPEXUIICH HA MHOKHUTEIIH.
[IpumenaTe mnpeoOpa3oBaHUs BBIPAXEHHH JJIs  pEIICHUS



pa3iIMdHbIX 3aaad MW3 MATCEMATUKH, CMCKHBIX IPEeAMETOB, H3
peaﬂLHOﬁ IIPAaKTHKHU.

Ypaeuenu}l u Hepasencmea

- Pemrate J'IHHeﬁHLIe, KBaJApaTHbIC YPaBHCHHUA W pallMOHAJIbHBIC
YpaBHEHUA, CBOAAIIMECCA K HHM, CHCTEMbI ABYX ypaBHeHI/Iﬁ C
ABYMs ICPEMCHHBIMU.

—  IlpoBoauTh MPOCTEHIIIHE HCCIACAOBAHUS yPaBHEHHU U CHCTEM
ypaBHEHHI, B TOM YHCJIE C MpPUMEHEHHEM rpaduuecKux
npeacTaBieHuil  (yCcTaHaBIMBaTh, HMEET JIM YypPaBHEHHUE WIIH
CHUCTEMa ypaBHEHHH PEIIECHUs], €CJU UMEET, TO CKOJIBKO, U TIp.).

— IlepexoauTh OT CIOBECHOW (OPMYJIHUPOBKH 3amaun K e
anreOpandecko  MOJETH C  IOMOIIBIO COCTaBIICHHUS
ypaBHEHUsI MJIM CHUCTEMbl YpaBHEHHH, HHTEPIPETHPOBATH B
COOTBETCTBHUHU C KOHTCEKCTOM 3aJa4u HOHy‘IeHHbIﬁ pe3ynLTaT.

- HpI/IMeHHTb CBOMCTBA YHCJIIOBBIX HCPABCHCTB MOJId CpaBHCHUA,

OILlEHKHU;  pellaTh  JUHEHHBIE  HEpaBeHCTBA C  OJHOM
IEPEMEHHON M UMX CHUCTEMBI; JaBaThb rpaduueckyro
WJJTIOCTPALIMI0O MHOJKECTBAa pEIICHUN HEpPaBeHCTBA, CHCTEMBI
HEPABEHCTB.

Dynukyuu

[loHnMare W HCHONB30BaTh (PYHKLUHMOHAJIBHBIC IOHATHS | S3bIK
(TepMUHBI, CUMBOJUYECKHE OOO3HAYCHUS); ONpPEACNATh 3HAUCHUE
(yHKIIMH 110 3HAYEHUIO apryMEHTa; OIpeneaTh CBOHCTBA (PyHKIUU
1o eé€ rpaduky.

Crpouts rpaQuku >IeMeHTapHBIX (GyHKIUM Buma Y =K/X, y = X,

y = X3, y =\/7, Yy = |x|; ONUCHIBaTh CBOWCTBA YHUCIOBOM DYHKIINH
no e€ rpaduxy.

9 xiacc

Yucna u évluucnenus

CpaBHUBATH u YIIOPSIA0YNBATH panroHaIbHBIC "
HpparuoHaIbHBIE YHCIA.

BeimonaATE  apudmMeTHUECKHEe ACHCTBUSA C  pallHOHAJIbHBIMH
YHUCIaMH, CcOYeTass yCTHBIE W THUCHMEHHBIE NPUEMBI, BBITIOIHATH
BBIUMCIICHUS C HPPAITMOHATIBHBIMH YHUCIIAMH.

HaxoauTe 3HaueHUs CTENEHEN ¢ LIEJIBIMU MMOKA3aTEeNsIMU U KOPHEM;
BBIUHMCIISITh 3HAYCHUS YHCIOBBIX BRIPAKESHUH .

OKpyriaTh OSUCTBUTENBHBIC YHUCIIA, BBIMIONHATH MOPUKHIKY
pe3ynbTaTa BBIYMCIEHUM, OLIEHKY YMCIOBBIX BBIPAaKEHUU.

Ypaguenua u nepasencmea
PemraTp nuHEHHbBIC U KBaJApaTHBIE YPABHEHHUSI, yPaBHECHUS,
CBOJIIMECS K HHM, NpoCTeHImne ApOOHO-pallMOHAJIBHbBIE



YpaBHEHHSI.

Pemrate cuCTEMBI JBYX JIMHEHHBIX YpaBHEHHH C  JAByMsl
MEPEeMEHHBIMU U CHUCTEMbI JBYX YypaBHEHHUH, B KOTOPBIX OJHO
ypaBHEHHUE HE SABISIETCS TUHEHHBIM.

Pemate TEKCTOBBIC 3ajauydMl  aJIreOpaMdYecKUM  CIIOCOOOM ¢
MMOMOINBIO COCTABJCHHUS  YpPaBHEHHs]  WJIM  CUCTEMBI  JBYX
YpaBHEHUI C ABYMsSI [T€PEMEHHBIMHU.

IIpoBoauTh mnpocCTEHIINE HCCIEAOBAHUS YPaBHEHUW U CHCTEM
ypaBHGHUH, B TOM 4YHCJIC C TPUMEHCHHEM TrpaduuecKux
MpeACTaBJICHUN (yCTaHABINBAThH, HMECT JIU YPABHCHUE WJIM CHCTEeMa
YpPaBHCHUM PEIICHUsI, €CJIH UMEET, TO CKOJIBKO, H IIp.).

Pemiate cucTteMbl JTUHEHWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOUAIOIINE KBAJPaTHOC HEPaBEHCTBO;, H300pa)kaTh pCIICHUE
CUCTEMbl HEpPABEHCTB Ha UYHMCJIOBOM MNOpPSIMOW, 3alUChIBATh
pelieHne ¢ MOMOIIbI0 CHUMBOJIOB.

Hcnonb3oBaTh HEepaBEHCTBA MNPU PEUIEHUM pa3IMYHbIX 3ajad.

Dyukyuu

PacniosnaBarh  (yHKUMHM  H3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTHU4YEeCKH pacIOJIO)KEHWE Ha KOOPAMHATHOW IJIOCKOCTH

rpagukoB QyHkuuii Buma: y = kx, y = kx + b, y = xK, y = ax?
+bx +c,y=x3%y=Kk,y=|x B3aBucumoctn or 3HaucHHIi
K03 (PUIHEHTOB; ONMKUCHIBATH CBOWCTBA (PYHKIIUU.

Crpouth U wH300pa)kaThb CXEeMaTHYECKH TIpaduKu KBaAPaTHIHBIX
(yHKIMH, ONMHCHIBATH CBOWCTBAa KBaJpPaTHYHBIX (PYHKIUNA MO UX
rpadukam.

PacniosnaBath kBagpatuuHyro (GyHKIUIO 10 (opmyie, IPUBOIHUTH
MpUMepbl KBaAPATHYHBIX (DYHKIWHA M3 peanbHOHN >KU3HH, (HHU3UKH,
reoOMeTPHH.

Apugpmemuueckana u zeomempuueckas npozpeccuu

PacrioznaBats apudMeTHIeCcKyIo u T€OMETPHUIECKYIO
MPOTPECCHUH MPH Pa3HBIX CIIOcO0aX 3aJaHus.

BBIMOHATH BBIUHCICHHS C WCIIOJB30BaHHUEM (GopmMysa N-TO dieHa
apupMETHIECKOH W TEOMETPHYECKOW  TPOTPECCHil, CYMMBI
TIEPBBIX N YICHOB.

N3ob6paxars YJICHBI MIOCJIEIOBATEIIBHOCTH  TOYKaMH Ha
KOOpPJIMHATHOW IMJIOCKOCTH.

Pemrate 3aJa4u, CBsA3aHHBIC C YUCJIOBBIMHA
IIOCICA0OBATCIBHOCTAMH, B TOM 4YHCJIC 3aJayud U3 peaHBHOﬁ
JKU3HU (C HCIIOJIBb30BaHUCM KaJIbKYJIATOpA, III/I(i)pOBBIX

TEXHOJIOTHH).



TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT'O KYPCA (IIO TOJAM OBYYEHUS)

7 kaacc (He menee 102 u)

panrOHAJIBbHBIX YHUCEII.

CrenmeHb C HaTypaJdbHBIM
HOoKa3aTeJIEM.

Perrenre ocCHOBHBIX 3a7a4 Ha
npobwu, TIPOTICHTHI u3
pealbHON MPAKTUKU.
IIpuznaku HEJINMOCTH,
pa3moxXeHust Ha
MHOKHUTEIHN HaTypaJIbHBIX
qHUCe.

Peansarnie 3aBUCHMOCTH.
IMpsamas Hu oOparHas

OPpOMOPIHHUOHAIIBHOCTHU

YaCTHOCTH B OECKOHEYHYIO NECATHYHYIO
JIpOOb.

IIpumeHsiTh pa3HooOpa3HbIe CHOCOOBI U
npuéMbl BBIYHCICHUS 3HAYEHHH APOOHBIX
BbIPaKeHUM, conepKallux OOBIKHOBEHHBIE
U JeCATHYHBIE JpOOH: 3aMEHSITh IpH
HEOOXOIMMOCTH JIECATUIHYIO Ipobn
OOBIKHOBEHHOM u OOBIKHOBEHHYIO
JIECSITUYHOW, TPHUBOANTH  BBIPAKEHHE K
dopme, wHambomee ynoOHOH LTSt
BBIUUCIICHUH, MPeoOpa3oBBIBATE JAPOOHEIC
BBIDOKECHUS HAa YMHOXEHHE U JICJCHHE
IECITUYHBIX Jpo0eit K NEeUCTBUSIM [
LIEJIBIMH YHCIIAMHU.

IIpuBoauTe  4YHcia0OBble M OyKBEHHBIC
NpuMepbl CTENECHU C HAaTypaJbHBIM

Ha3Banue JJIeKTPOHHBbIE
pasaea OcHoBHOe cofiep:kaHue OcHOBHBIE BH/BI 1eATEIbHOCTH (uugpoBbie
(TeMbl)(UHUCT0 o0yyarommxcst 00pa3oBaTe/IbHbI
4acoB) e pecypchbl)
Uncaa n [TousiTre paunonansHoro | CHcTemaTH3mpoBaTth M oforamarn 3mamms Nipsi/resh.edu.ru/.
BbIMUCJICHUS. | yycra. Apudmernyeckrue | 00 OOBIKHOBEHHBIX M JICCSITHUHBIX JPOOSX. POLI
PanuMoHAIBHBI| felicTBHS ¢ | CpaBuuBaTh M ynopsimoumpaTh apodum, [ttp://zadachi.mcc
€ qucia panroHaJIbHBIMU YHCJIAMH. npeobpa3zoBbIBas npu HeoOxomumocTu |Me.ru Murepuer-
(25 4) CpaBHenue, JeCATHYHbIE JIpoOM B OOBIKHOBEHHBIE, [IPOEKT «3aradum»
YIOPSTOYHUBAHHE OOBIKHOBEHHBIE B JIECATUYHBIC, B |http://allmath.ru/

MaTtemaTH4YECKUN
ropTai
http://www.logpres

.narod.ru/
MaTemMaTHYeCKUI
ropTa
http://www.math.r

u
http://www.bashm

akov.ru
OnmuMIagsl 1
KOHKprBI 110
MaTEMATHUKE
WWW.it-n.ru
https://www.yaklas|

s.ru/. sIKnacc
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roKaszareseM, 00BsICHSIS 3HAYCHUS
OCHOBaHUS CTENEHHM W TI0Ka3aTelssi CTEICHH,
HaXOIWUTh 3HAUCHUs cTerneHed Buma a" (a
— mo0oe pauwoHajJbHOE dYHCIO, N —
HaTypaJbHOE YUCIIO).

IMonmmaTth cMbICI 3amucH OOJBIINX YHCEIN
C TOMOIIBIO JECSITUYHBIX npobeii u
crenneHeid uyucna 10, nmpuMeHATH UX B
peaNbHBIX CHUTYaIlUsX.

IIpuMeHsITh NPU3HAKU JEIMMOCTH, Pa3JIOKEHHUS
Ha MHOXHWTEJIN HATypaJIbHBIX YUCEIL.

Pemate 3a1a4un Ha 4acTH, POLIEHTHI, IPOIIOPLIUH,
Ha HaXOXJEeHUe JpoOu (IPOLICHTA) OT BETUYHHEI
W BeNMYMHBI 1O €€ JpoOu (MPOLEHTY), IpoOu
(TporieHTa), KOTOPBIM COCTABIISET OlHA BETUYMHA
ot npyroil. IlpuBomuth, pa3dbuparh, OIEHHBATH
pasNMYHBIE  pEIIeHHs,  3aluch pelIeHuit
TEKCTOBBIX 3a/ad.

PacriozHaBaTh H = OOBACHATH, ONMpPasAch Ha
onpenesieHHs, NPSAMO IPOIOPLHOHANBHBIE |
0o0paTHO  MPONOPUMOHANBHBIE  3aBUCHMOCTH
MEXIy BEJIHYMHAMHE; MPUBOIUTH NPUMEPHI THX
3aBUCHMOCTEH W3 pealbHOro MHpa, U3 APYIHX
y4eOHBIX TIPEIMETOB.

Pemarte NpakTUKO-OPHEHTHPOBAHHBIC 3a/aull HA
IpoOu, TIPOICHTH, TPAMYIO U  OOpaTHYIO
MPOIMTOPIMOHAIBHOCTH, TPOIOPINN




Auare0pau
JecKue
BBIpaKeH
ust (27 u)

BykBenHbIE BBIPa)KECHHUSL.
Ilepemennsie.
Jonyctumseie 3HA4YECHHUS

nepeMeHHbIX. DOPMYJIbI.
IIpeoOpa3oBaHue OYKBEHHBIX

BBIpaXXKECHUH,

packpeITHE CKOOOK u
MIpUBEICHUE MO OOHBIX
cllaraeMbIX.

CaoiicTBa CTEIIEHU c
HaTypaJIbHbIM

MOKa3aTeJeM.

MHoOro4ieHs!. Cnoxenue,
BBIYUTAHUE, YMHOXEHHUE
MHOT'OYJIEHOB. Dopmyinbl
COKpAIUEHHOTO YMHOXKEHHUS.

PaznoxeHne MHOTrOWJICHOB Ha
MHOXKHUTEIHN

OBJaageThb anreOpandecKom
TEPMHUHOJIOTHEN u CUMBOJIMKOM,
NpUMEHATL €€ B MpolLecce OCBOCHUsS
y4eOHOro marepuasnia.

Haxoaurtnb 3HA4YECHUS OYKBEHHBIX

BBIPAXCHUN TIPU 3aJaHHBIX 3HAYCHUSIX OYKB;
BBITIOJIHSATH BEIYHUCIICHUS 10 (hopMyJiaMm.

BpINOJIHATEL peoopa3zoBaHUs 1E€JIOrO
Bpra)KeHI/Iﬂ B MHOT'OYJICH HpI/IBe}IeHI/IeM
O00HBIX cllara€MbIX, packpbuITHEM
CKOOOK.

BrImmonHaTh YMHOKEHUE OJTHOYJIEHA Ha
MHOTOWJIEH M MHOIOYJicHa Ha MHOI'OYJICH,
NpUMEHSITh  (OpMYNbl  KBajpara CyMMBI H

KBaJIpaTa PasHOCTH.
OcCyIIeCTBIATh Pa3I0KeHHE MHOTOWICHOB Ha
MHOXKHUTENN MYTEM BBIHECEHHSI 32 CKOOKH 00IIIero
MHOXHTEINS, IPUMEHEHHUsT (HOPMYIIBI pa3HOCTH
KBaJIPaTOB, (POPMYJI COKPAIIEHHOTO YMHOKCHHSL.
[pumMensTh TIpeobpa3oBaHHe MHOTOUWICHOB IS
pEIIeHNsT PA3INYHbIX 3384 W3 MaTEMaTHKH,
CMEXHBIX MIPEIMETOB, U3 PEATbHOM MPAKTHKH.
3HAKOMUTHLCS C HCTOPUEN PA3BUTHS MATEMATHKHU

https://resh.edu.ru/.

POII
http://zadachi.mcc

ime.ru Uurepuer-
MPOEKT «3aaduiy
http://allmath.ru/
MaTteMaTHYECKHI
rmopTant
http://www.logpres

.narod.ru/
MaTemMaTHYEeCKUIA
ropTai
http://www.math.r

U Marepuaisl o
MaTeMaTHKe B
Ennnoit
kosuteknuu [{OP
http://www.bashm

akov.ru
WWW.it-n.ru
https://www.yaklas

s.ru/. SIKmacc
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https://resh.edu.ru/.P

YpaBHennst | YpaBHeHHe, IpaBuJia Pemares nuHeilHOe ypaBHEHHE C OJHOU
u npeodpa3oBaHus ypaBHEHHS, NIEpEMEHHOI, MPpUMeHssi mpaBuaa nepexona (DL
HEPaBCHCTB | pPaBHOCHIBHOCTH YPABHEHHHA. oT HUCXOJIHOTO ypaBHEHUS k |http://zadachi.mccm
a(20 1) JluneiiHoe | paBHOCHMIBHOMY eMy Goliee MpocToro Buja. [.ru Uurepuer-
ypaBHEHHE c onnoii | IlpoBepsiTh, SBJSICTCS JU KOHKPETHOEC [IPOEKT «3amaum»
MEePEeMEHHOM, perieHne 9HCJI0 KOPHEM YPaBHEHHUS. http://allmath.ru/
JTUHEHHBIX ypaBHEHHIA. IHoadupaTs npuMepkbI Nap 4ucesn, MaTemaTnuecKuii
Pemrenue 3a1a4 ¢ TOMOIIBIO SIBJSTFOLIUXCST PEIICHUEM JIMHEHHOTO nopTan
ypaBHEHHUH. YPaBHEHHUsI C NBYM:I IEPEMEHHBIMU. http://www.logpres.
JIu"eriHoe ypaBHEHHUE C CTpOHT]) B KOOp):[PIHaTHOﬁ IIJIOCKOCTHU narodru/
HByMﬂ HepeMeHHbIMI/I U ero rpad)m( HHHeﬁHOFO ypaBHeHI/Iﬂ C JIBny[ MaTeMaTI/I‘IeCKI/Iﬁ
]"pad)]/]](' CI/ICTeMa HByX HepeMeHHbIMI/I; HOHb3y$[CI) Fpad)I/IKOM, HOpTaH
JIMHEWHBIX  ypaBHEHMH ¢ | HPHMBOIHMTE HPHMEPbI PCHICHUA http://www.math.ru
JIByMS MIepPEeMEHHBIMU. YPaBHCHHA. http://www.bashmak
Pemienue cuctem | HaxoaMTh pelieHHe CUCTEMBbI ov.IU
ypaBHEHUH CIIoco60M ABYXJTMHCHHBIX yPABHCHHUH C MWWW.it-n.ru" Cern
MOJCTAHOBKM H CIIOCOOOM IClBnyl NEPEMCHHBIMU. TBOpUECKHX
CIOKCHUSE OCTABJIATH U PpelaTh ypaBHEHHE WIH o
CHUCTEMY YpaBHEHHMH IO YCJIOBHIO 3a1adyH, qu?tnen
HHTEPIPETUPOBATH B COOTBETCTBUU C hitps://www.yaklass.
KOHTEKCTOM 3a71a91 HOJTy4eHHbI ru/. IKnace
pe3yabTaT
KoopauHathl | Koopmuhara  toukn  Ha | M306paxkars mHa KoopauHaTHOH upsimoir Nitps:/resh.edu.ru/.P
UrpaQuKu. IpsIMOU. YucrnoBele TOYKU, COOTBETCTBYIOLIHUE 3aJIaHHBIM e)ii
@yuxuun (24 | npomexyTku.  PaccTosHHMe | KOOpAMHATaM, JydM, OTpe3KH, MHTepsansl; [ttp://zadachi.mccm
q) MEXIy  JBYMS ~ TOYKAaMH | 3alUCBIBaTh HMX Ha  anreOpamdeckom [.ru MHreprer-
KOOPJAUHATHOHN NIPsIMOH. S3BIKE. NPOEKT «3a1a4um»
IIpsiMoyronbHas cucrema | OTMeYaTh B KOOpAMHATHOH miuockoctd Touku http://allmath.ru/
KOOpAMHAT ~ Ha  IUIOCKOCTH. | O 33/AHHBIM KOOPJMHATAM; CTPOHMTH rpadguky  [MaTeMaTUYeCKUH
TIpumeps! TpaduKos, 3ajaHHbX | HECTOKHBIX 3aBUCHUMOCTEH, 3aIaHHBIX  [TopTai

(hopMynamMu, B TOM YHCJIE C TOMOIIBIO
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(dbopmynamu.
Ilonstue

JIunerinas

Urenne rpadukoB

[PCAJIbHBIX 3aBUCUMOCTEH.

¢ynkoun.  ['padux

¢ynkun. CpoiicTBa (YHKIWI.

GbyHKIHS.

IMocTpoenue rpaduka THHEHHON
¢ynxuu. I'paduk pyHKIMEN y =

uQpoBbIX JTabopaTopuii.

n3y4aTh MPENMYIIIECTBA,
UHTEPIPETUPOBATh rpadyecKuii crocob
OpeiCcTaBlIeHUs U  aHalu3a  pa3HOOOpa3HOH
JKU3HEHHOH MH(OpMannH.

OcBauBaTh MOHATHE  (HYHKIWH,
(hyHKIIOHATBHOW TEPMUHOJIOTHEH.

IIpumeHnsTS,

OBJIaJICBATb

http://www.logpres|

.narod.ru/
MaTeMaTHYeCKIHA
ropTan
http://www.math.r

u
http://www.bashm

x| PacriozHaBath nuHelHyo ¢yHKIpo y = kx + b, M
ofMcHbIBaTL e CBOiicTBa B 3aBucuMoctH or MWW.Itn.ru” Cers
3HaueHU K03 dunueHTos k u b. TBOpqu‘f‘fX
Crpoutbh rpaduku JuHeWHON QYHKIUH, QYHKIUH quT?HeH
y =] x| https.//www.yaklas

s.ru/. SIKmacc

Hcnones3oBath dpoBsie pecypchl b10) ¢ O

nocrpoeHus: rpadukoB QYHKIMH U U3y4eHHS UX

cpoiictB. [IpuBomuTe  npuUMEpBl  JIMHEHHBIX

3aBHCHMOCTEH B pealbHBIX IpoLeccax U

SIBJICHUSIX
[loBTOpente | 15p10penpe OCHOBHBIX | BpIOMpaTh, IPUMEHSATH OLEHHBATH CIIOCOOHI https://resh.edu.ru/.
oboomenne(6 | | ouoryii u meTonoB Kypca 7 | cpaBHeHus qrcen, BBIYHCIICHHI, http://zadachi.mcc
1) KJjacca, o0oOmeHne 3HaAHUU npeobpazoBaHni BBIPAKECHU, peurenms  [NE-MU

ypaBHeHHil. http://allmath.ru/

OcyecTBIATH CaMOKOHTPO/Ib http://www.logpres

BBIIIOJIHSAEMBIX JEUCTBUM M CaMOIPOBEPKY
pe3yiibTaTa BBIYUCICHUH, IpeoOpa3oBaHUN,
MIOCTPOEHUH.

Pemate 3amaun U3 peanbHON KM3HU, IPUMEHSATH
MaTEMaTUYECKUE 3HAHUS U PELIeHUs 3aj1a4 U3

.narod.ru/
http://www.math.r

u
http://www.bashm

akov.ru
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Apyrux npe€amMeToB. Pemate TCKCTOBBIC
3aJa4u, CpaBHUBATD, BI)IGI/IpaTB CITOCOOBI
PpCUICHU 3aa9n

https://www.yaklas|

s.ru/. SIKmacc

8 kaacc (e menee 102 v)

MIPUOTKEHUS
HppanuoHaIbHBIX YUCEII.
JleficTBUTEeIbHBIC YHC]IA.
CpaBHeHUE
JIeHCTBUTEIBLHBIX YUCEIT.
Apudmernueckuit
KBanpaTHblili KOpEeHb.
VpaBHenue Buaa x° = a.
CoticTBa apupMETHIECKUX
KBaJpaTHBIX KOpHEH.
IIpeobpazoBanme
YHUCJIOBBIX BBIPAXKEHUI,

KBaJIpATHOTO KOPHS M3 4YHCJA, HCHOJIb3Ys
P HEOOXOMMOCTH KaJbKYJISATOP.
OuneHunBaTb KBaJpaTHbIE KOPHHU IEJIBIMU
YHCJIaMU U IECITHYHBIMU JPOOSIMH.
CpaBHUBAThH " yHoOpsA/104YNBaTh
pamMoHANBbHBIE W HMPPANMOHAIBHBIE YHUCIA,
3alliCaHHBIE C  IIOMOIIBIO  KBaJpPaTHBIX
KOpHEHN.

HccnenoBaTh ypaBHEHHE X2 = a, HAXOIUTh
TOYHBIE U MPUOIMKEHHBIE KOpHU nTpu a > 0.
Hccaenosars  cBoOicTBa KBaJpaTHBIX

HasBanue DJIeKTPOHHbIE
pasnena OcHOBHOE coep:KaHue OcHOBHbIE BH/IbI JeSITeIbHOCTH (uudposbie
(TeMbI) ol0yvyarommxest 00pa3oBaTe/IbHbI
Kypca (4ucio e pecypchl)
4acoB)

Yncia n KBazpaTHblil KOpeHb U3 yncia.| MopMyJHpPOBATH onpenenenne ttps://resh.edu.ru/.
BBIMHCIEHUS. | [lonsaTue 06 MPPALMOHATBHOM | KBaJApPaTHOIO KOpHs u3 apcna, Nitp://zadachi.mcc
Ksanpatnbie yucJe. JlecaTuunble apu(METHIECKOTO KBaJPAaTHOI'O KOPHSI. me.ru

kopHu (15 4) IpumeHsITH onepanuio ussneyenus http://allmath.ru/

http://www.logpres
.narod.ru/

http://www.math.r
u
http://www.bashm
akov.ru
Www.it-n.ru
https://www.yaklas
s.ru/.
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coJiepXKallux KBaJipaTHbIE
KOpHHU

KOpPHEH, MPOBOJSI YHUCIOBBIE JKCIEPUMEHTHI
c HCIOJIb30BaHUEM KaJIbKyJIITOpa
(komITBIOTEPA).

Jloka3pIBaTh CBOHCTBA apu(METUYECKUX
KBaJIpaTHBIX KOpHEW; NPUMEHATh WX JUIA
npeodpa3oBaHUs BBIPAXKCHUH.

BeInoJHATL Npeodpa3soBaHUsA BBIPAXKECHUH,
COJIepIKaIINX KBaJpaTHbIE KOpHH.
Bripaxars IIEPEMEHHBIE u3
reoMeTpuuecKuX 1 puzndeckux Gopmyi.

BpruuciasaThb 3HAYEHU s BBIPAXKEHUH,
coaepxKalIuX KBaJIpaTHbIE KOPHH,
HCIIO0JIB3Ys npu HEOOXOIMMOCTH
KaJIbKYJISATOP.

Hcnonb3oBare B XOJE€ peulleHUs 3anad
3JIEMEHTapHbIE npeacTaBiIeHUs,
CBSI3aHHBIC c pUOITMIKEHHBIMHU
3HAUCHUSIMH BEJIUYMH.

3HAKOMUTBCSI €  HCTOpUed  pa3BUTHA

MaTC€MaTHUKHU

Yucaa u
BbIYHCIEHHS
. CteneHs ¢
meJabIM
nokasareJie
M (7 4)

CreneHs ¢ TOCJIBIM IIOKA3aTCIICM.

CranpmapTHas 3aIHCh YUCIA.
Pa3smeps! 00beKTOB
OKpY’Karomero Mupa (ot
9JIEMEHTAPHBIX YaCTHII JI0
KOCMHYECKUX 00BEKTOB),
JUTUTEIIEHOCTD TIPOIIECCOB B
okpyKaromieM Mupe. CBoicTBa
CTETEHH C [IEJIBIM TI0Ka3aTeleM

dopmMyTHpPOBATH ONpee]eHHe CTEIICHU C
L[EJIBIM I10Ka3aTesIeM.

I[peacraBasiTh 3amuch OOJIBIIUX U MaJIbIX
YHCeJl B CTAHAAPTHOM BHJIEC.

CpaBHUBATH YHCJIAa U BEJINYUHBI,

3alMCaHHBIE C HCIIOJB30BAaHUEM CTCIICHH

10.

HUcnonb3oBaTh 3aMHCh YHCEI B
CTAaHJAPTHOM BHJE IS BBIPAXXCHUSI Pa3MepoOB
00BEKTOB, JUIUTECIBHOCTH MIPOLIECCOB B

https://resh.edu.ru/.

http://zadachi.mcc

me.ru

http://allmath.ru/
http://www.logpres

.narod.ru/
http://www.math.r

u
http://www.bashm

akov.ru
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OKPY’KalolllEM MHUpE.
DopMyJINPOBaATH, 3aNINCHIBATH B
CHMBOJIMYecKoii ¢opMe U HIIIOCTPUPOBATH
NpUMepPaMu CBOMCTBA CTENEHHU C IEJIbIM
ImoKa3aTeJjieM.

IIpuMeHsITH CBOMCTBA CTETICHU IS
npeodpa3oBaHUs BBIPAXKCHUN, CONCPKAITUX
CTENEHMU C 1ICJIBIM ITOKa3aTeIeM.
BuInoJHATEL JelicTBUSA C YHCJIAMH,
3aMMCaHHBIMU B CTAHJApPTHOM BHJE
(yMHOXXEHUE, NeJeHNe, BO3BEACHHUE B
CTEINEHb)

https://www.yaklas

s.rul.

Aaredpauue
cKHe
BBbIPasKeHHUS
KBagpatHbl
i TpéxuJieH
Gw

KBanpatusiit TPEXUIICH.
Pasznoxxenue KBaJpaTHOI'O
TpéX4usieHa Ha MHOXXHUTEIH

Pacno3naBarhb KBaJgpaTHbIN TPEXUJIIEH,
YCTaHaBJIUBAaTh BO3MOXKHOCTb €TI0
pa3IoKEeHUsI Ha MHOKHUTEH.
PacknaabiBaTh HA MHOXKHTEIH
KBaJpAaTHBIA TPEXUJIEH C HEOTPULIATEIbHBIM
JUCKPUMHHAHTOM

https://resh.edu.ru/.

http://allmath.ru/
http://www.logpres

.narod.ru/
http://www.math.r

u
http://www.bashm

akov.ru
Www.it-n.ru
https://www.yaklas

s.ru/. sIKmacc
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Auare0pau
qecKue
BBIpakeH
us.
Auiredpau
yeckasi
apodb

(15 )

AnreOpanueckast JIpOOb.
Honyctumsie 3HAYCHUS
MMePEMEHHBIX, BXOJSIINX B
anreOpanyecKue
BBIPaKECHUSI. OcHOBHOE
CBOMCTBO  anredpandeckoit
Ipodu. Cokparnienue
Ipooeii.

Crnoxenue, BBIYUTAHUE,
YMHOXCHHE U JIeJIeHHE
anreOpandecKux Jpo0eii.
IIpeoOpazoBanue
BBIP@&KEHUN,  COAEprKallluX

anreOpaudeckue apoou

3anuceiBaTh aIreOpandyecKue BBIPAKCHUS.
Haxoautn

00J1aCTh OIpeIeIeHUsT PAIlMOHATIBHOTO
BBIp@KEHUsS. BBIMOJHATH YUCIOBBIE
[MOJICTAHOBKH U BBIYHCJIATH 3HAUCHUE
JpOOH, B TOM YHCJIE C TOMOIIBIO
KaJIbKyJIATOpA.

D®opMyJIUPOBATH OCHOBHOE CBOWCTBO
anreOpandyeckoil 1poOu U MPUMEHSITh €ro
JUTs IpeoOpa3oBaHusi APOOCH.
BbINOJHATD 1efiCTBHSA C
anreOpandeckumu Apoosimu. [TpuMeHsTh
peodpa3oBaHMsI BBIDAKEHHUM 1151
pelieHus 3a1ay.

Bripa:xkars nepemMeHHble U3 HopMyI
(pu3nueckux, reOMETPHUIECKUX,
ONHMCHIBAIOIINX OBITOBBIE CHUTYAIHHN)

https://resh.edu.ru/.
IPOII
http://zadachi.mcc
me.ru MarepHer-
MPOCKT ((321}18‘[1/1»

http://allmath.ru/
http://www.logpres

.narod.ru/
http://www.math.r

u
http://www.bashm

akov.ru
WwWw.it-n.ru
https://www.yaklas

s.ru/. SIKmacc
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YpaBHenust
u
HEePaBeHCTB
a.
KBaapatubi
€ ypaBHeHusl
(15 u)

KBanpatnoe YpaBHEHHE.
Henonnoe KBaJIpaTHOE
ypaBHEHHE. dopmyna
KOpHEeH KBaJIPaTHOTO
YpaBHEHHS. Teopema
Buera.

Pemrenue YpaBHEHHUH,

CBOJISIIIIUXCS K KBaJIPATHBIM.
[Ipocretinrue JIPpOOHO-
paLU/IOHaJ'II)HI)Ie ypaBHeHI/Iﬂ.
Pemenue TekcTOBBIX 3ajad
C [OMOLIBIO  KBaJpaTHBIX
YpaBHEHHUI

Pacno3HaBaTh KBanpaTHbIE ypaBHEHUS.

3anucbIBATH dopmyay KOpHeH
KBaJpaTHOTO YPaBHEHUS; peumiaTe
KBaJpaTHbI¢ YPABHEHUS — IIOJIHBIE U
HETOJIHBIE.

IIpoBoauTh npocreiimme HMCCJIeI0BAHUS
KBanpaTHbIX ypaBHEHUH.

Pemare  ypaBHeHHMsl, cBoAsIIMecs K

KBaJpaTHBIM, C IMOMOIIBI MpPeoOpa3zoBaHUit
1 3aMEHOW MEepPEeMEHHOM.
Habawoanate M aHAJIU3HPOBATh
MEXJ1Yy  KOpHAMU H
KBaJIpaTHOTO yPAaBHEHHUS.
Dopmyauposarb TeopeMy Buera, a Takxke
oOpaTHYI0O TeopeMy, IPHUMEHSATH 3TH
TEOpPEMBI JJIsl PEIISHUsI 3a/1ad.

Pemate TeKcTOBBIE 3amaud  anreOpanmvdecKuM
CIOCOOOM: MEPEXOANTH oT CJIOBECHOH
(hopMynIpOBKH YCIIOBHA 3a/1a4n K
anreOpanmyeckoil MOAETN IyTEM COCTAaBJICHUS
YpaBHEHMS; peIIaTh COCTABICHHOE YpaBHEHHE;
HMHTEPIPETHPOBATh PE3YbTaT.

3HAKOMUTECS C ICTOPUEH Pa3BUTHS alTreOphl

CBs3b
ko3hpuHeHTaMU

https://resh.edu.ru/.
POII
http://zadachi.mcc
me.ru Murepuer-
HpOGKT «38.}18.111/1»
http://allmath.ru/
MaTtemMaTHYECKNAN
rmoprain
http://www.logpres|

.narod.ru/
MaTemMaTHYEeCKUIA
ropTai
http://www.math.r

U Marepuaisl o
MaTeMaTHKe B
Ennnoit
kosuteknuu [{OP
http://www.bashm

akov.ru
www.it-n.ru" Cern
TBOPYECKUX
yauTenei”
https://www.yaklas

s.ru/. sIKmacc



https://resh.edu.ru/
http://zadachi.mccme.ru/
http://zadachi.mccme.ru/
http://allmath.ru/
http://www.logpres.narod.ru/
http://www.logpres.narod.ru/
http://www.math.ru/
http://www.math.ru/
http://www.bashmakov.ru/
http://www.bashmakov.ru/
http://www.it-n.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Ypasuenus | Jluneiinoe ypaBHeHue ¢ | PacmosHaBaTh JHHEHHBIC YPaBHEHUS C https://resh.edu.ru/.
u IBYMsSI TIEPEMEHHBIMH, €ro | JIBYMs IIEPEMEHHBIMHU. POIII
HEPaBeHCTB | rpadhuk, NPUMEPHI PEIICHHS CtpouTthb rpaduku JIMHCHHBIX ypaBHCHUN, B http://zadachi.mcc
a. CHCTeMBI | yhapyenyii B nenbix unciax. | TOM 4HCIe me.ru Unrepner-
y{);nnemm Pemrenme  cucrem  gmyx | HMCMOIB3ys uudpoBbie pecypehl HPOEKT «3aaum»
(13 u) TTHHEHHEIX ypaBHeHMit c Pazauuartn napa’sJieJbHble " htto://allmath.ru/
nepeceKaronmecs psiMbIe o nx  [oR-/aumatn.iu,
NBYM: HEPEMEHHBIMH. gBHeHHﬂﬁl p MaTeMaTuuecKuii
IlpuMepsl pelIeHUsT CUCTEM }lgp : . noprai
HEeNMHEWHHX ypaBHEHHIl C emarh  CHCTeMbl  JBYX  JIMHEHHBIX htto:/fwww.logpres
YpaBHEHHI ¢  JAByMS HepEMEHHBIMU : :
JIBYMSI [IEPEMEHHBIMHU. . narod.ru/
I'paduucckas [OJICTAHOBKON M CIIOKEHHEM. .narod.ru/
Pemarh mpocreiimiue cucTeMsl, B koTopsix R/ www.math.r
UHTEPIIPETALMS YPABHEHUS C o
HBYMA TIEPEMCHHEIMH H OIHO U3 ypaBHCHHIA HE spisiercst U
. JMHEHWHBIM. http://www.bashm
CHCTEM YpaBHEHHII C IBYMS
IpuBoauTs rpaduyeckyr0 MHTepmperanuio @akov.ru
NEPEMCHHBIMH. CLICHSI AQBHCHHS c OBYMST  WWW.it-n.ru
Pemenue Tekcroppx  3anad Ir)Ie eMeHHLIMI/IypI/I CUCTEM aBHeHI/II?Iy c |htt -'// . ki
c IOMOLIBIO cHcTeM p yp ps.//www.yaklas
. JIBYMSI [IEPEMCHHBIMU. s.ru/
ypaBHCHHIA s
PemaTh TeKCTOBBIE 3a/1a4M AIreOpandecKuM
CII0cOo00M
YpagHenust | YucioBble HEPaBEHCTBA U ®opmyaupoBath  cBoiicTBa  umcioBsix NiPs://resh.edu.ru/.
u UX CBOWCTBA. HEPABEHCTB,  MIUIIOCTPUPOBAThL  MX  Ha http://zadachi.mcc
HEPABEHCTB | HepaBeHCTBO C OJHON KOOPAUHATHOM MPSIMOTA, aokaspiBaTh [ME.MU
?—iepaseﬂcm nepemMeHHoH. Jinnelnie alreGpanyeck. http://allmath.ru/
a (12 4) HEPaBEHCTBA C OIHOMN TIpUMeHsITh CBOMCTBA HEPABEHCTE B XOJIE http://www.logpres

NEPEMEHHON U UX pELIEHUE.
Cucrembl TMHEHHBIX
HEPABEHCTB C OJHOU
MEPEMEHHON U UX PELICHUE.
N3o06paxenue penieHus
JIMHEHOr0 HEPaBEHCTBA U UX
CHCTEM Ha YHMCIOBOHIPSIMON

pemeHus 3aad.
PemaTs MHEiHBIE HEPABEHCTBA C OAHOMN

.narod.ru/
http://www.math.r

HepeMeHHOﬁ, I/I306pa)KaTL peI€HNE HEPABCHCTBA

u
http://www.bashm

HA YHCIIOBOM MPSIMOM.
Pemats  cucreMbl  JIMHEWHBIX  HEPaBEHCTB
Nn300pakaTh pEeIICHNE CUCTEMbl HEPABEHCTB Ha

akov.ru
WwWw.it-n.ru

YHCIJIOBOM MPSIMOIA,
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DOyHKUUU.

OcHoBHBbIE
nousaTus (5
)

[Tonsitne GhyHKIMH.
OOmacTth onpeeneHus
MHOKECTBO 3HaUYCHHUH
dhyHKUIHM.

CniocoOwI 3a1aHust PyHKITUHN.

Hcmoap30BaTh QyHKIIMOHATBHYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY.

BeruuciasaTh 3HaYeHUS QYHKIIUN, 3aTaHHBIX
bopmynamu (mpu HEOOXOIUMOCTH
HCTIOJIBb30BaTh KaJIbKYJISATOP); COCTABJISATH
TA0JNIBI 3HAYEHUIT (YHKIIUHA.

https://resh.edu.ru/.
http://zadachi.mcc
me.ru

http://allmath.ru/
http://www.logpres

.narod.ru/
http://www.math.r
u
http://www.bashm
akov.ru
Www.it-n.ru
https://www.yaklas
s.ru/.

DyHKIUHU.
Yucnosble
dyuxuun (9
)

I'paduk PpyHkIMN.
CaotlicTBa QpyHKIIUHU, UX
oToOpakeHue Ha rpaduke
YreHue U NoCTpoeHue
rpaukoB QYHKIIHIA.
IIpumeps! rpadukoB
byHKIHH, OTpaXkarIux
peanbHBIE IPOLIECCHI.
OyHKIHH, ONHACHIBAIOLINE
MPSIMYTIO U 00pPaTHYIO
MIPOTIOPLIHOHAJIbHBIE
3aBUCHUMOCTH, UX TpaduKH.
I'unepOomna.

I'paduk pyHKIUU y = X2,
Oyukuuu y = X%, y = X5,
y=xy=Ix;

CrpouTh 110 TouKaM rpapuku QYHKIIUH.
OnuceiBaTh CBOWMCTBA PYHKIIMN HA OCHOBE €&
rpau4ecKoro npeacTaBICHHs.
HUcnoap3oBaTh GyHKIHOHAIBHYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY.

HccaenoBath npuMeps! rpauKos,
OTpaXkaroIIUX peaabHbIe MIPOLECCH U ABICHMUS.
IIpuBoAUTH NIpUMEPHI IPOLIECCOB U SIBJIEHUN C
3aJaHHBIMUA CBOMCTBaAMH.

Hcnoab30BaTh KOMIIBIOTEPHBIE ITPOTPAMMBI
JUTS TOCTPOCHUS TPaUKOB PYHKIIUH U
W3Y4YEHUS] UX CBOMCTB

HaxoauTthb ¢ moMomibsio rpadrka GyHKINN
3Ha4YeHHE OJJTHOU U3 pacCMaTPUBAEMBIX
BEJIMYMH 110 3HAYECHUIO APYTOH.

B Hec10KHBIX CJIy4YasiX BbIPAKATh

https://resh.edu.ru/.
PO
http://zadachi.mcc
me.ru

http://allmath.ru/
http://www.logpres

.narod.ru/
http://www.math.r
u
http://www.bashm
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rpaudeckoe pemeHmne
YpaBHEHUM U CUCTEM
ypaBHEHUI

(opmyoii 3aBUCHMOCTE MEXK/Ty BEITUUHMHAMU.

OnucbIBaTH XapakTep U3MEHEHUS OJTHOU
BEJIMYMHBI B 3aBUCUMOCTHU OT U3MEHEHUSI
Jpyrou

Pacno3naBaTh BUBI H3yUaeMbIX (pyHKIIUI.
IMoka3bIiBaTH cCXeMATHYECKH MOJIOKEHUE HA
KOOPANHATHOM MJIOCKOCTH rpa) uKoB
dynknmii Buaa: y = X%,y = x5,

y=Xy=Ix|

HUcnonb3oBaTh GQyHKIMOHAJIBHO-
rpaguyeckue nmpeacTaBjieHus 1Jisl penieHust
U MccJie[0BAHUS YPAaBHEHHUIl U cHcTeM
YPaBHEHMI.

IIpumeHnsTh HU(pPOBbIE pecypchbl A
nocTpoenusi rpadukoB GyHKIMit

s.ru/. SIKmacc



https://www.yaklass.ru/

IloBTOpEeHNE N
0000menne
(6 1)

IToBTOpEeHUE OCHOBHBIX
MOHSITUA U METOJOB KYPCOB
7 u 8 kmaccos, 0000IIEHHE
3HAHUU

Bbi0MpaTh, NPpUMEHSITH, OLECHUBATHL CIIOCOOLI

CpaBHEHHUS qucern, BBIYHCIICHUH,
npeobpazoBaHni BBIpAXCHUH, peleHus
YpaBHEHUH.

OcymecTBIATH CAMOKOHTPOJIb

BBIMOJIHAGMBIX JEHCTBUM M CaMONPOBEPKY
pe3yyibTaTa BBIYUCIEHHM, NpeoOpa3oBaHM,

MOCTPOEHUH.
Pemate 3agaum M3 peadbHOH  KH3HH,
NPUMEHATh MaTeMaTU4YeCKHe 3HaHMUS I

pemenus 3aaa4 U3 ApYrux MnpeaMeToB.
Pemarb TekcToBBIE 3a1a4M, CPaBHUBATD,
Bpi0upaTrhs cnoco0bl pereHus 3agadu

https://resh.edu.ru/.

http://zadachi.mcc

me.ru

http://allmath.ru/
http://www.logpres|

.narod.ru/
http://www.math.r

u
http://www.bashm

akov.ru
WwWw.it-n.ru
https://www.yaklas

s.rul.
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9 kiaacc (He menee 102 u)

bie ynciaa (9 1)

MHOXXECTBO lleﬁCTBI/ITeHBHbIX
YHCeI; ACHCTBUTENbHbBIE YNCTa KaK
OECKOHEUHbIE IECATHYHBIEC APOOH.
B3zauMHO 01HO3HAYHOE
COOTBETCTBHE MEXAY MHOXKECTBOM
MefCTBUTENBHBIX YUCEN U
MHOXKECTBOM TOYEK KOOPIAUHATHON
mpsimoii. CpaBHEHHE
NefCTBUTENBHBIX YUCElI,
apudMeTHIecKne JeHCTBH C
NefiCTBUTEIbHBIMU YUCIIAMH.
[MpubmmxEHHOE 3HAYCHUE
BEJTNYMHBI, TOYHOCTH TIPHOIIIKCHUSL.
Oxpyrienue yncen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BEIYUCIICHUH

O3HAKOMUTBLCSI C BOBMOXKHOCTBIO TIPEJICTaBICHHUS
TEMCTBUTENILHOIO YHCIIA KaK OECKOHEYHOMI
IMEeCATUYIHON NpoOH, MPUMEHATH IECATUIHbBIE
MPUOTVOKEHUS PallMOHAIBHBIX M HPPALMOHATBHBIX
YHCEIT.

N300paskaTh EHCTBUTENBHBIC YHCIIa TOYKAMH
KOOPAMHATHOM IPSAMOI.

3anucbIBaTh, CPABHUBATh M YIOPSIOYNBATH
TeCTBUTENBHBIE YHCIA.

IBEITIONHATE, cOYEeTast yCTHBIE W TUCEMEHHBIE IPUEMBIL,
aprudMeTHIecKre JeUCTBUS ¢ PalliOHATbHBIMA
UMCIaMK, HAXOAWTh 3HAYCHUS CTCIICHEH ¢ LEIbIMHU
TTOKa3aTeISIMH U KOPHEW; BEITUCTISATH 3HAUCHIUS
YUCIIOBBIX BBIPAKCHHH.

[Tomy4nTh TIpeACTABICHAE O 3HAYUMOCTH
MEACTBUTENBHBIX YMCENl B MPAKTUYECKOMN
IesITENILHOCTH YeJIOBEKa.

IAHAJIM3UPOBATh U JENaTh BBIBOABI O TOYHOCTHU

HpI/I6J'II/I)KeHI/IH HeﬁCTBHTeHLHOFO quciia Ipu peuICHUun

Ha3Banue DJIeKTPOHHBbIE
pa3aenaa OcHoBHOE coaep:kaHue OcHOBHBIE€ BHIBI IeATEJIbHOCTH (uudpoBbIe
(TemMbl) o0yyarommxcst o0pa3oBaTe/IbHBI
Kypca (4ucjio e pecypchbl)
IACOB)

Yucia u PanuoHaIbHbIE YUCIIA, Pa3BuBaTH NPECTABIIEHNS O YUCIax: OT MHOKecTBa https://resh.edu.ru/.
BBIYUCJIEHUsI. [UPPALlOHATIEHBIE YUCIIA, KOHEYHBIE [HATYpaJbHBIX YHCEI JO MHOXKECTBA JeHcTBUTENbHBIX [POLII
UTeiicTBATEILH[H OECKOHEUHBIE ICCATUYHBIC POOH. [dHCET. http://zadachi.mcc

me.ru Muarepuer-
MPOEKT «3a1aum»
http://allmath.ru/
IMaTeMaTHIECKUI
MOPTAa
http://www.logpres

.narod.ru/
IMaTemMaTHYeCKHUI
ropTa
http://www.math.r

U Marepuansl o
MATEMATUKE B
IEqnnoI
kotexnuu [JOP
http://www.bashm
akov.ru
WWW.it-n.ru
https://www.yaklas

s.ru/. sIKnacc



https://resh.edu.ru/
http://zadachi.mccme.ru/
http://zadachi.mccme.ru/
http://allmath.ru/
http://www.logpres.narod.ru/
http://www.logpres.narod.ru/
http://www.math.ru/
http://www.math.ru/
http://www.bashmakov.ru/
http://www.bashmakov.ru/
http://www.it-n.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Bamad.

OKpYrJasiTh 1€HCTBUTENBHBIE YUCIIA, BBITIOIHATD
MPUKUIKY pe3yabTaTa BRIYUCIICHUH, OIIEHKY
BHAYEHUH YHMCIOBBIX BHIPAKEHUH.

BHAKOMUTBCS C UICTOPUEH Pa3BUTHUSI MaTeMaTHUKU

YpaBHeHnusi u
HepaBeHCTBA.
'YpaBHeHus ¢
OH0i1
nepeMeHHOM
(14 u)

UInneitHoe ypaBHeHue. Pemenue
YPaBHEHHUH, CBOAALIMXCS K
nuHeitHpIM. KBaapaTHoe
YpaBHEHHUE.

PelieHne ypaBHEHUM, CBOASIILIUXCS
K KBaJpaTHbIM. bUkBagpaTHbIE
ypaBHeHus1. [IpuMepsl pereHns
YPaBHEHHUH TPETbEH U 4ETBEPTOU
CTEIEHEW pa3ioKEHUEM Ha
MHOXKUTENU. Petenne npoOHo-
[PaLlMOHAJIbHBIX YPABHEHUM.
PerieHne TeKCTOBBIX 3a1a4
anreOpanyeckuM METOI0M

OcBauBaTh, 32aMIOMUHATH U IPUMEHATH
rpaduyecKkue MeTOABI IPU PELICHUH
YpaBHEHMIl, HEPAaBEHCTB U UX CHCTEM.
Pacno3naBaTh 1eJible U IPOOHBIEC YPaBHEHHS.
PemaTtp JuHeiiHbIe H KBaIpaTHbIEe YPaBHEHMSI,
YpaBHEHHMsI, CBOJIAIINECS K HUM, MpOCTeiIne
MPpOOHO-palMOHAIBHBIE YPABHEHUS.
IIpeajiaraTh BO3MOXHBIE CIIOCOOBI pelIeHUs
[TEKCTOBBIX 3a/1a4, 00CYKIaTh HX H pelIaTh
[TeKCTOBBIE 3a/1aul Pa3HBIMHM CIIOCOOaMHU.
3HAKOMHUTBLCS ¢ MCTOPHEH Pa3BUTHS
MaTeMaTHKH

https://resh.edu.ru/.
http://zadachi.mcc
me.ru
http://allmath.ru/
http://www.logpres
.narod.ru/
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'YpaBHeHus1 u
HepaBeHCTBA.
Cucremsl

YPaBHEHUI
(14 q)

JInHeliHOe ypaBHEHUE C ABYMs
TIEPEeMEHHBIMU U €r0 TpadHuK.
Cucrema ABYX JIMHEIHBIX
ypaBHEHHUH C TBYMSI
TMEepeMEHHBIMHU U €€ pelIeHue.
Pemrenue cuctem

NMBYX ypaBHEHHH, OJTHO U3
KOTOPBIX JUHENHOE, a Ipyroe
— BTOpOM CTENEHH.
['paduueckasi MHTEpHIpETALIUS
CHCTEMBI YPaBHEHUN C NBYMs
rnepemMeHHbIMU. Pemienue
[TEKCTOBBIX 3a7a4
anreOpandeckuM crocooom

OcBanBaTh M NPUMEHATH IPUEMBI pEIICHUS
CHCTEMBI IBYX JIMHEHHBIX YpaBHEHHH C
MBYMSI IEPEMEHHBIMH U CUCTEMBI JBYX
[YpaBHEHHI1, B KOTOPBIX OJTHO YpaBHEHHE HE
SIBJIsIETCSl JTMHEHHBIM.

Hcnmoab3oBaTh QpyHKIMOHAJIBHO-TpadUIECcKUe
MpEeICTaBICHHUS 1151 pellleHusl ¥ McCaeq0BaAHUNA
YPaBHEHHI U CHCTEM.

AHAJIN3HMPOBATH TEKCTHI 33724, pelIaTh UX
anreOpandeckuM Croco0OM: MepPexXoauTh OT
CII0BECHOI (POPMYJIMPOBKH YCIOBHUSI 3a/1a4H K
anreOpandecKoil MOJeIu MyTEM COCTaBICHUS
CHCTEMBI YPAaBHEHHUI; pellaTh COCTaBICHHYIO
CHCTEMY ypaBHEHUN; HHTEPIPETUPOBATH
[pe3yabpTaT. 3HAKOMUTBECS C HUCTOPUEH pa3BUTHUA
MaTeMaTHKH

https://resh.edu.ru/.
IPOII
http://zadachi.mcc
me.ru MarepHer-
MPOCKT «38.}13.‘[1/1»

http://allmath.ru/
http://www.logpres
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YpaBHeHHUS H

YucnoBblie HCPpABCHCTBA H

YuTaTh, 3aNIMCHIBATH, TOHUMATD,

https://resh.edu.ru/.

HepaBeHCTBA. | WX CBOIiCTBA. HHTEPIPETHPOBATHL HEPABEHCTBA,; POII
HepaBencrBa | Jluneiinble HepaBeHCTBA C HCII0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO. http://zadachi.mcc
(16 ) ONHOM TNepeMEHHOW M WX | BBIMOJHATH NpeoOpa3oBaHHS HEPABEHCTB, me.ru MurepHer-
pelienue. HCIOJb30BaTh JUISI TPeo0pa3oBaHU IPOEKT «3ana4m)
CucreMbl JIMHEUHBIX CBOMCTBA YHCJIOBBIX HEPABEHCTB. http://allmath.ru/
HEpPaBEHCTB C OJTHOU Pacno3naBarhb JIMHEHHbBIE U KBaJpaTHbIE MaTtemaTHUEeCKHI
MepPeMEHHON M HMX pelIeHHUeE. HepaBeHCTBa. Pemath nuHeiiHble [opTall
KBanparHble HEpaBEHCTBA | HEPABEHCTBA, CUCTEMBI JIMHEHHBIX http://www.logpres
U UX pelIeHUE. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, .narod.ru/
I'paduueckas BKJIFOYAIOLIUX KBaJpaTHOC HEPABEHCTBO, U Maremarrueckuit
MHTEpHpeTans HEPaBEHCTB pemaTh ux; 00CyKAaTh MOTyICHHBIC rnopTai
M CHCTEM HCPAaBCHCTB C | pELICHUS. http://www.math.r
JBYMsI IIEPEMEHHBIMU M300paxarh penienue HepaseHcTBa u U Matepuaist o
CUCTEMBbl  HEPaBEHCTB  Ha 4YUCJIOBOM [MAaTCMaTHKE B
HpAMOH, 3aNHUCHIBATH pelieHue ¢ |EmmHoi
TIOMOIITBIO CHMBOJIOB. komneximu LOP
Pemarh KBaJpaTHbIE HepaBeHcTBa, |Nttp://www.bashm
HCIIOJIb3Ys TpauiuecKre MpeaCTaBICHHUS. akov.ru
OcBauBaTh M NPHMEHSTHL HEpaBeHCTBA py  WWW.it-n.ru
pEIIeHNH Pa3MYHBIX 3a7a4, B TOM UHCIIE https://www.yaklas
MPaKTUKO-OPUEHTUPOBAHHBIX s.ru/. IKnacc
@yHKuun Ksanpatnanas GpyHKIUS, PacnosHaBaTh BHIBI M3ydaeMbiX (yHkumii; [https://resh.edu.ru/.
(16 ) eé rpaduk u cBO¥CTBA. WILTIOCTPHPOBATH cxemaTnuecku, |nttp://zadachi.mcc
[Tapa6oia, KoopaUHATHI 00BACHATH pacroioxeHue Ha |Me.ru
BEPLIMHBI IapaboJIbl, OCh KOOpAMHATHOMN ILJIOCKOCTH rpadukos http://allmath.ru/

CHMMETPHH NapadOoJIbl.
Crenennble (YHKINH C
HaTypaJlbHBIMHU

Gyukmuit Buma: y = kx, y = kx + b, y =
—

kix, y = ax?, y = ax®,y = v X, y=|x| B

3aBUCHMOCTH OT 3HAa4eHUH KOd(PUIHEHTOB;

http://www.logpres

.narod.ru/
http://www.math.r
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nokasaTreisiMu 2 U 3,ux
rpauku ¥ CBOMCTBA.
I'paduku dyHkmuii: y = kX,
y =kx + b, y=kixy=
ax?,

y=ady= Xy= |x|

OMUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJApaTHYHYIO (YHKIHIO IO
topmyie. [IpuBOoANTH MPpUMeEPHI
KBaJPaTHYHBIX 3aBUCHMOCTEH U3 peasbHOM
JKU3HHU, (U3HKH, T€OMETPUH. BBIABIATH U
0000mare ocobeHHOCTH TpadurKa
KBaJIpATUUYHOW (QYHKIHMH Y = ax? + bx + c.
CtpouTh ¥ M300pakaTh CXeMaTHYECKHU
rpaMKu KBaJAPaTUIHBIX (QYHKIUH,
3aManHbIX GopMyaMu Buaa Y = ax?, y = ax?
+q,y=a(x + p)? y=ax?+bx +c.
AHaNMM3UPOBATh U MPUMEHSATH CBOWCTBA
M3Y4YEHHBIX (DYHKIUN U1 UX IOCTPOCHUS, B
TOM YHCJIE C MOMOUIBI0 HU(POBBIX PECypcoB

http://www.bashm

akov.ru
WWw.it-n.ru
https://www.yaklas

s.rul.

UuciaoBbie
mocJieioBaTel
bHOCTH (15 1)

ITonsaTue YHUCIOBOU
M0CJIEI0BAaTEIbHOCTH.
Bananue
M10CJIE0BAaTEIbHOCTH
PEeKYppeHTHOH GopMynoil u
dbopmyioii N-ro 4ieHa.
Apudmernyeckas "
reoMeTpHIECcKast
nporpeccuu. ®opmyisl N-To
ujeHa apuPMETHIECKOH U

reOMETPHUYECKON
MPOTPECCHIA, CYMMBI
MEPBBIX N YJIEHOB.
N3o6paxenue 4JICHOB

apudmerndecKkou u

OcBauBarb M TNPUMEHATH HHACKCHBIC
0003HavYeHU, CTPOUTH pedeBbIe
BbICKAa3bIBaHHS c HCIIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBS3aHHOM C MOHATHEM
MIOCJIeI0BATEIHLHOCTH.

AHanusupoBats (GopMmMysy N-ro 4ieHa
[IOCJIEIOBATEIIFPHOCTH WM  PEKYyPPEHTHYIO
hopmymy " BBIYHCJIATH YJICHBI
[IOCJIEIOBATEIIPHOCTEH,  3alaHHBIX JTHMH
popmymammu.

YcranaBauBathb 3aKOHOMEPHOCTh B
ITOCTPOGHUHM  IIOCJEAOBATEIBHOCTH,  €CJIH
BBITTMCAHBI MEPBBIE HECKOJBKO €& YIICHOB.
Pacno3naBarthb apudmeTnuecKyo u

TCOMCTPUYCCKYIO TPOIrpeCCUu IpPU PpPa3HbIX

https://resh.edu.ru/.
POIII
http://zadachi.mcc
me.ru Murepuer-
MPOEKT «3aJaum»
http://allmath.ru/
http://www.logpres
.narod.ru/
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TeOMETPHUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAWHATHOU
IUIOCKOCTHU. JIMHEeHHBIN U
SKCMOHEHIIUAIBHBIN POCT.
Crno>HBI€ TPOLEHTHI

criocobax 3amaHus.

Pemrate 3amaum ¢ HCTIOJIb30BaHUEM
dbopmyn n-ro uneHa apudMeTHYECKOW W
T€OMETPUYECKONH  MPOrpeccHi, CYMMBI
MEepBBIX N YJICHOB.

HN300paxkaTh 4YJIeHBl I[0CJIEJ0BATEIBHOCTH
TOUKaMU Ha KOOPJAMHATHOMN IMJIOCKOCTH.
PaccmatpuBath mprMepbl NMPOIECCOB U SBIECHUM

U3 pealbHOM  JKU3HM,  WUIIOCTPUPYIOIINE
M3MEHEHHE B apu(METHYECKOH Iporpeccuu, B
TeOMETPUUYECKO  Tporpeccud;  H300paxaTh

COOTBETCTBYIOLIHME 3aBUCUMOCTH TpaIECKH.
Pemate 3ajaud, CBSI3aHHBIE C  YHCIIOBBIMHU
MOCIIEI0BATENILHOCTSIMH, B TOM YHCIIE 3aJadd U3
peabHON JKHU3HM C HCIOJIB30BaHUEM IHU(POBBIX
TEXHOJIOTUH (37EKTPOHHBIX Tabnui,
rpaduueckoro KaJbpKyIsATopa U T.IL.).

Pemate 3amaun Ha CIOXKHBIE IIPOLEHTHI, B TOM
YHucle 3aJa4d M3 PEAIbHOM MpakTHKH (c
HCTIONB30BAaHUEM KaJIBKYIISITOPA).

3HaKOMUTHCS C HCTOPUEH Pa3BUTHSI MATEMATUKU




IloBTOpEHue,
00001IeHHE,
cucTeMAaTH3Aall

WS 3HAHMIA
(18 u)

Uucaa u BbIYMCIeHUs (3aNCh,
CpaBHEHHUE, ACUCTBUSA C
NeHCTBUTEIHHBIMHU YUCIIAMH,
YHCIIOBas TIPSIMAst; IPOLICHTHI,
OTHOILICHHSI, ITPOTIOPLIHY;
OKpYTJICHUE, IPUOIMKEHUE,
OlIEHKa; PEellIeHNEe TEKCTOBBIX 3a7a4
ApU(pMETHYECKUM CIIOCOOOM)

AnreOpanyeckue BBIPQKEHUS
(Tpeobpa3oBaHue aNreOpandecKux
BBIpAKEHUH, JIOITYCTUMBbIE
3HAYCHUS)

OyHKIMK (ITOCTPOCHHUE, CBOWCTBA
M3Y4EHHBIX byHKIM;
rpaduueckoe penieHne ypaBHEeHUI
U UX CHCTEM)

OmnepupoBaTh NOHATUSMHU. MHOXKECTBO,
TOJIMHOKECTBO, onepanuu HaJ
MHOKECTBAMHU; HCIO0/b30BATH

rpaduyeckoe MpeACTaBICHHE MHOKECTB
JUIL  ONKCAHUs peajbHBIX MPOIECCOB U

SIBJIGHUM, NpU peLIeHUM 3anad U3 JPYTux
Y4YEOHBIX MPEIMETOB.

AKTYyaJIu3upoBaTh TEePMHHOJOTHIO "
OCHOBHBIe  [IeHiCTBHfI, CBSI3aHHbIE C
YU CJIaMU. HaTypadbHOE YHUCIIO, TPOCTOE U
COCTaBHOE YHCJIA, IeIUMOCTh HaTypaabHBIX
4yucesl, NPU3HaKU JeJIUMOCTH, ILIEJI0€ YHUCIIO,
MOAYJIb YHCJIa, OOBIKHOBEHHAS M ACCATUYHAs
Jipodu, CTaHAapPTHBIN BU] 4yuca,
apudmernueckuii KBaapaTHbIH KOPEHb
Brinonuats JIEHCTBUSI, CpPAaBHUBATH u
YIOPSIIOYMBATh YMCIA, MPEACTABISITE YHCIIA
Ha KOOPIAMHATHOMN NPSIMOU, OKPYIJIATh YHCHA;
BBITIOJIHATH NPUKHJIKY M OLIEHKY pe3yibTaTa
BBIYHCJICHUI.

PemaTe TexcToBBIE 332U apUPMETHIECCKUM
crioco6oM. Pemate mpakTHdYecKue 3amadw,

coNlepKalllie  MPOICHTHI, JOJH, 4YacTH,
BBIPQKAIOIINE 3aBUCUMOCTH: CKOPOCTH —
BpeMsi —  pacCTOsHHE, IICHa —

KOJIUYECTBO— CTOMMOCTD, 00BEM pa6OT]':>I —
BpEeMA — NPOU3BOJUTCIIBHOCTL TpyJda.

Pa36I/IpaTL PEaIbHBIC )XU3HCHHBIC CUTYalluH,
(bOpMyJ'H/IpOBaTI) X Ha sA3bIKC MAaTCMAaTUKH,

https://resh.edu.ru/.

POII
http://zadachi.mcc

ime.ru Uurepuer-
MPOEKT «3aaduiy
http://allmath.ru/
MaTteMaTHYECKHI
rmopTant
http://www.logpres

.narod.ru/
MaTemMaTHYEeCKUIA
ropTai
http://www.math.r

U Marepuaisl o
MaTeMaTHKe B
Ennnoit
kosuteknuu [{OP
http://www.bashm

akov.ru
OnmuMIaagsl 1
KOHKYPCHI T10
MaTEMaTHKE IS
IIKOJbHUKOB
Bcepoccuiickast
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HaXoauThb peuicHuc, OpUMCHASA

MaTeMaTHYEeCKUM arnmnapar,
HHTEPIPETUPOBATH PE3YJIbTAT

OnepupoBarh TOHSITUIMH: CTCICHb c
LeIpIM  [OKa3aTeleM,  apupMeTHYeCKUi
KBaJIpaTHBIH KOpEHb, MHOT'OYJICH,
anredpanyeckas 1po0b, TOXKIACCTBO.
BeInosHsATH OCHOBHBIC JIEHCTBHSI:
BBITIOJIHATH pacuéThl 1o dbopmynam,
npeoOpa3oBHIBATH Lelble, JIpoOHO-
pallMOHAJIBHBIC BBIPpAXXCHUSA MU BbBIPAXCHUA C
KOPHSIMH,  pCalM30BBIBATH  Pa3jIOKCHHUE
MHOTOYJICHA Ha MHOXHTEJIH, B TOM YHCIE C
HCII0JIb30BaAHUEM dhopmyn pasHoCTH
KBaJpaTOB W KBajgpara CyMMBbI M Pa3HOCTH;
HAXOIHTh JOITYCTUMBIC 3HAYCHUS

IIEPEMEHHBIX I  IpOOHO-parMOHATBHBIX
BBIP@KEHUM, KOPHEN.

MopeaupoBaTh ¢ MOMOIIBIO (HOPMYI peabHbIE
MIPOLIECCHI U SIBJICHHS

OnepupoBath NOHATUSIMU: (QyHKIUS, Tpaduk
¢byEKIMM,  HyTH — QYHKOAH,  TPOMEXKYTKH
3HAKOIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHMs,
yOBIBaHMSI, HAMOOJIbIIIEE ¥ HAUMEHBIIICE 3HAYCHHS

dhyHKIHAN.

AHaIM3UpPOBaTh,  CpPaBHUBAaTh,  OOCYXIaTbh
CBOICTBA (DYHKLHMH, CTPOUTH UX TPAPUKH.
OnepupoBaTth MOHSITUSIMH: npsMast

IPpONOpPpHUOHAJILHOCTD, O6paTHa$I




NPOMOPIMOHANIBHOCTD, ~ JIMHEHHAs  (YHKIWSL,
KBazZlpaTniHas (GyHKIMs, napadona, runepOona.
Hcnoab3oBaTh rpadukd IS ONpPEACICHHUS
CBOWMCTB, TIIPOIIECCOB M 3aBHCHMOCTEH, s
pElIeHHs 3a/1a4d U3 IPYTUX YIeOHBIX MPEIMETOB U
peaNbHON JKH3HH; MOJEITHPOBATh C TIOMOIIBIO
rpaduKoB peanbHbIe MPOLECCHl 1 SBICHUSL.
Boipaxkath (GopMynaMH 3aBHCHMOCTH MEXIY
BCIIMYMHAMU




PABOUASI TIPOFTPAMMA YYEBHOI'O KYPCA
«TEOMETPHUSI». 7°9 KJIACCHI

NEJN U3YYEHUSA YHEBHOI'O KYPCA

«MaremaTuKy y>Xe 3aTeM Yy4YuThb HaJ0, 4TO OHAa yM B HOPAAOK
MPUBOJUTY», — THCaJ BEJIUKUNA pycckuil yueHslii Muxann BacunseBuu
JlomoHocoB. I B 3TOM COCTOMT OJHa H3 JBYX Ieiell oOydeHHs
reOMEeTPUM KaK COCTAaBHOM 4YacTH MaTeéMaTHKU B IIKoJIe. DTOH Leau
COOTBETCTBYET JlOKa3aTeJbHas JIMHUA MpPenojaBaHus TI'€OMETpHUH.
Crnenys mpeacTtaBiicHHON paboueil mporpamMme, HadywHas C CEIbMOTO
KJlacca Ha YpOKax TeoOMeTpuHM OOYyYaloUIMicsi yYUTCS MPOBOAUTH
JIOKa3aTeJIbHbIE PACCYXKACHMS, CTPOUTH JIOTHYECKHE YMO3AKJIIOUECHUS,
JIOKa3bIBaTh WCTHUHHBIE YTBEP)KJICHUS W CTPOUTH KOHTPIPUMEPHI K
JIO)KHBIM, TIPOBOAUTH pPACCYXKJEHUS «OT TPOTUBHOTO», OTJINYATh
CBOWCTBA OT NPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIC YTBEPIKICHHUSI.
VYueHuK, OBJIaJAEBIINI HCKYCCTBOM pacCyXAaTbh, OyJeT MPUMEHSTh ero
n B OKpyxaromiedl sxu3Hu. Kax mumcan reomerp u mexparor Hrops
®enoposuu  IlapeiruH, <«OABMH, IIOHHUMAKOLIUMM, YTO TaKoe
JIOKa3aTeNbCTBO, TPYAHO U Ja)ke HEBO3MOXXHO MaHUMIyJIUpoBaTh». M B
3TOM COCTOMT Ba)XXHOE BOCIMTATEIbHOE 3HAYEHHUE  HU3YyUCHUS
reOMETpUM,  IIPUCYIIEe HMEHHO OTEYECTBEHHOM MaTeMaTU4eCKOU
1IKkoJie. BmecTe ¢ TeM aBTOPBI MPOrpaMMBbl IPEAOCTEPETAIOT YUUTEIS OT
H3JIMIIHETO opManu3Ma, OCOOCHHO B OTHOLICHHWH Hayajl U OCHOBAHUM
reometpun. Dpanmysckuit marematruk JKan JlpenoHHe 1o >TOMY
MOBOJNY BBICKa3asicsi Tak: «YTo KacaeTcs MAEIMKATHONW IIPOOJIeMbI
BBEJICHUSI «aKCHOM), TO MHE Ka)XeTCsl, YTO Ha IEepBBIX IOpaxX HYKHO
BoOOIIe wu30erarb MNPOUZHOCUTH caMo 3TOo cioBo. C apyroi xe
CTOpPOHBI, HE CJEAyeT YyIyCcKaTb HHU OJHOW BO3MOKHOCTH JaBaTh
NPUMEPBI JIOTHUYECKUX 3aKJIIOUEHMH, KOTOpbIe Ky/1a B OOJIbIICH Mepe,
YeM HJesl AaKCHUOM, SBISIIOTCS WMCTUHHBIMH W €IWHCTBEHHBIMH
JBUTATEISIMU MAaTEeMAaTHIECKOTO MBIIIIICHUS».

BTopoil 11enp0 U3ydeHHUs] TEOMETPUN SIBJISIETCS HCIIOJIB30BaHUE €€
Kak HWHCTPYMEHTAa IIpH pEHIeHHMH KaKk MaTeMaTHYeCKuX, TaK u
MPaKTUYECKUX  3a/Jad, BCTPEUAIONIUXCS B  peajJbHOM  JKU3HHU.
OKOHYMBIIHNH KypC T€OMETPHUHN IIKOJIBHHUK JOJDKEH OBITh B COCTOSTHHH
OTpEACINTh T€OMETPHUUYECKYI0 (HUTYpy, ONHCaTh CJIOBAMH JAaHHBIHA
yepTéXK WM PHUCYHOK, HaWTH IUIOIIA/Ib 3€MEJBHOT0  y4acTKa,
paccunTaTh HEOOXOAMMYIO [JIMHY ONTOBOJIOKOHHOTO KaOemst Win
TpeOyeMble pa3Mephl rapaka Uil aBTOMOOUISA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCINTEIbHAS JIMHUS B W3Yy4YEHWH T€OMETPUU B IIKOJIE.
JlaHHas mpakTHU4ecKasl JIMHUA SIBJSIETCS] HE MEHee BaKHOM, YeM mepBasl.
Emé Ilnaton mpeanuceiBai, 4ToObl «rpaxnane [IpexpacHoro ropoaa
HM B KOEM CJIydae HE OCTAaBJILIIM T€OMETPHIO, BEAb HEMAJIOBAKHO
Jake modoyHoe e€ MpUMEeHEeHHe — B BOCHHOM JIeJI€ [1a, BIIPOYEM, H
BO BCEX HayKax — JUISI JIYYIIETO UX YCBOCHHS: MBI BeJb 3HAEM, KaKasi



OeckoHEeYHas pa3Hula CYmeCTBYCT MCXKAY YCJIOBCKOM IIPHYACTHBIM
K TICOMCTpUHU nu HCIIPUYACTHBIM). ,Z[J'If[ 3TOI 0 YYUTECIIIO
PEKOMCHAYCTC HOZ[6I/IpaTI> 3aadn MPAKTHUYICCKOIo XapaKTepa I
pacCcMaTpuBaCMbIX TEM, YYUTH ,Z[eTefI CTPOUTH MaTEeMaTUYICCKUEC
MOJCIIN pPCaJIbHBIX KHU3HCHHBIX CHTyaHHfI, OPpOBOAWUTL BbIYHCIICHUSA
M OlLIEHUBATh aJIeKBaTHOCTh IIOJIydeHHOro pesyJbrara. Kpaiine
Ba>XHO HOZ[‘-IépKI/IBaTI) CBA3HU TCOMECTpUHM C ApYrumMu mnpeamMeTamMu,
MOTHBUPOBATH HUCIOJB30BAaTh OHNPCACIICHHUA TI'COMCTPUYCCKUX (1)I/Il"yp
nu HOHﬂTHﬁ, ACMOHCTpUPpOBATE NPUMCHCHHEC ITOJTYUYCHHBIX yMeHI/Iﬁ B
(1)I/I3I/IKe U TEXHUKE. DTH CBA3M Hauboliee ApKO BHUAHBI B TEMax
«BeKTOpI)I», <<TpI/IFOHOMeTpI/I‘-IeCKI/Ie COOTHOIICHUA, «MCTOI[
koopaunat» u «Teopema [Tudaropar.

B 3akmrouenune comrmémcs Ha BEJMKOTO MaTeMaTHUKa U acTpoHOMa
Horanna Kemnnepa, 4TOOBI emé pa3 MOTYEPKHYTh u
METanpeaIMETHOC, u BOCIITUTATCIIBHOC 3HAYCHUC TrCOMCTpUU:
“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibus tributum inter causas est, cur homo sit
imago Dei”1.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

CornacHo ydeObHOMY IuiaHy B 7—9 kiaccax u3ydaercsi y4eOHbIU
Kypc «l'eomeTpusi», KOTOpBI BKJIOYAET CICAYIOLIME OCHOBHBIC
paszeinsl coaepxkanus: «I'eomerpuueckue GUTypsl U UX CBOHCTBaY,
«3MmepeHne TreoMETpUYECKHX BEIWYUH», a Takke «JlexapToBsl
KOOPAMHATHI Ha IJIOCKOCTH», «BekTopel», «/BHMKEHUS NIOCKOCTH» H
«IIpeobpazoBanus MOTOOUSY.

VYu4eOHBII IUIAaH NpegycMaTpUBaeT  H3y4YeHHE TEeOMETpHH  Ha
0a30BOM YpOBHE, HCXOJI U3 He MeHee 68 ydeOHBbIX 4acoB B y4eOHOM
rojay, Bcero 3a Tpu ronga odoydenuss — He MeHee 204 yacos.

COJAEPKXAHHUE YYEBHOI'O KYPCA (IO TOAAM
OBYYEHMUA)

7 xnacc

HauaneHble moHsATHS reoMeTpuu. Toduka, mMpsmasi, OTPE30K, Jyd.
Yron. Buael yrnos. BeprukanbHble UM CMEXHBbIE YIUIbl. buccekrpuca

yria. Jlomanas, MHOT'OYT'OJIBHUK. ITapannenbHOCTH u
MePIECHIUKYJIIPHOCTD MPSMBIX.
CuMMeTpuvIHbIe ¢urypsr. OcHOBHBIE CBONCTBa oceBo

cumMeTpu. [IpuMepsl CHMMETPHM B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOCHHS C IOMOIIBIO IUPKYJIS ¢ JHUHEHKH.
TpeyronsHuk. Beicora, MenqnaHa, OuccekTprca, UX CBOMCTBA.
PaBHOOEnpeHHBIIT W PaBHOCTOPOHHHMHM TpeyroJpbHUKU. HepaBeHCTBO
TpEeyTroJIbHUKA.



CBolicTBa W TpHU3HAKW pPAaBHOOEAPEHHOrO TPEYTOJbHUKA.
IIpu3sHaku paBeHCTBA TPEYTrOJIBHUKOB.

CBolicTBa W TMpPHU3HAKA TapauledbHBIX TpsAMbIX. CyMMma yrioB
TpeyrojbHHUKa. BHENIHNE yIiIbl TPEYrOIbHUKA.

IIpsiMoyronbHBIN TPEYTrOJbHUK. CBoiicTBO MEIUaHbl
NPSIMOYTOJIBHOI'O ~ TPEYrOoJbHUKA, TPOBEAEHHOW K  THUIIOTEHY3eE.
IIpusnaku paBeHCTBa NPSIMOYTOJIBHBIX TPEYroJIbHUKOB.
[IpsiMoyronbHBIA TPEyroabHUK ¢ yrioM B 30°.

HepaBenctBa B reoMeTpuu:  HEpPaBEHCTBO  TPEyroJIbHUKA,
HEpPaBEHCTBO O JJIMHE JOMaHOM, TeopeMa O OOoJblIeM yIyle U OoJbllel
CTOpPOHE TpeyrojbHuKa. [lepnenuKysip 1 HaKJIOHHAas.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeauHHBIN
MEePHEeHAUKYJISAP K OTPE3KY Kak reOMETpUUYECKHUEe MeCTa TOUEeK.

OKpy>XHOCTh M Kpyr, XOopAa U AuUaMeTp, UX cBoiicTBa. B3aumuoe
pacIojio)KeHUe OKpYKHOCTH U mpsaMoi. KacarenpHas M cekymias K
OKpY>XHOCTH. OKpY>XHOCThb, BIHMCaHHass B Yyroi. BmnucanHas wu
ONHCaHHasg OKPYKHOCTH TPEYTOJIbHUKA.

8 knace

Yerpipéxyronpuuku. IlapamiesorpaMm, ero nNpu3Hakd W CBOMCTBA.
UacTHble ciydaud mapaiesorpamMmMoB  (IIPSIMOYTOJIBHUK, pPOMO,
KBaJpaT), HUX TMNpU3HAKHM M CBoiicTBa. Tpamemnus, paBHOOOKas
Tpaneuusi, €€ cBOWCTBa M npu3Haku. [IpsmoyroiibHas Tpamneunus.

Meron yanBoeHuss menuanbl. llenTpanbHas cumMmerpus. Teopema

@dasneca U TeopeMa O MPONOPLUOHAIBHBIX OTpPE3Kax.
CpenHue JMHHUM TpeyrojipHuKa u Tpamenuu. LleHTp Macc
TPEeyTOJIbHUKA.

I[MonoOue TpeyronbHUKOB, Ko3hduuueHt noxodus. IlpuzHaku
nmogoOust TpeyroJbHHUKOB. IIpuMeHeHHMe MmMOZOOHMS TpH pelIeHUN
MPaKTUYECKUX 3aJ1ad.

CpoiicTBa mIIomageld reoMmeTpudeckux ¢uryp. DPopMmynsl A
IJIOIIAaH TPEYroJibHUKA, IapajulesiorpaMma, pomMba W Tpameluu.
OtHomIeHne miomnaaeil mogo0HbIX Guryp.

Brruucnenne miomianeil TpeyroJabHUKOB M MHOTI'OYTOJIBHHUKOB Ha
KJeTJaToit Oymare.

Teopema Iludaropa. Ilpumenenune Teopemsr Iludaropa mpu
pelIeHNH MPAaKTHYECKUX 3a]1ay.

CuHyCc, KOCHHYC, TaHIE€HC OCTpPOr0 yIJIa MPSIMOYIOJBHOTO
TpeyTrOJbHUKA. OcHOBHOE TPUTOHOMETPHUECKOE TOXJECTBO.
Tpuronomerpudeckue Gpynknun yriaos B 30°, 45° n 60°.

Brnncannple W HEHTpaldbHBIC YIJIBI, YTOJl MEXAYy KacaTelbHOH W
XOopmoi. VYTiIBl MEXAy XOpAaMH M CeKyllMMH. BrncaHHble #
ONMCAaHHBIE YETHIPEXYTOIBHUKHA. B3amMHOE pacrojoXeHHe JBYX
okpyxHocteil. Kacanne okpykaoctei. OOmmue KacaTeldbHBIE K JBYM
OKPYKHOCTSIM.



9 kaace

Cunyc, kocuuyc, Ttanrenc yrioB or 0 pmo 180°. OcnoBHoe
TPUTOHOMETPHUYECKOE TOXKIASCTBO. DOPMYIIBI IPUBEICHUS.

Pemenne TpeyronpHukoB. TeopemMa KOCHHYCOB M Teopema
CHHYCOB. PenieHne mpakTHYeCKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB M T€OPEMBI CHHYCOB.

IIpeobpazoBanue o 100U . [TomoOue COOTBETCTBCHHBIX
2JIEMEHTOB.
Teopema O NPOU3BEICHUH OTPE3KOB XOPII, TEOPEMBbI 0
MPOU3BEICHUN OTPE3KOB CEKYIIUX, Teopema 0 KBajpare
KacaTeJbHOM.

Bexrtop, nnmHa (MOAyJb) BEKTOpa, COHAIpPABJIEHHBIE BEKTOPHI,
MPOTUBOMOJIOXHO HAIIPaBJI€HHbIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallUM HaJ BeKTopaMu. Pa3ioxeHue BekTOpa
Mo JABYM HEKOJUIMHeapHbIM BekTopaMm. KoopaunaTsel BekTOpa.
CkansipHoe NTpOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE AJS HaXOXKICHHS
JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATbl Ha IUJIOCKOCTHU. YPAaBHEHHUS IIPSIMON U
OKPY>XHOCTH B KOOpPJMHATaX, MEpPEeceYeHHEe OKPYKHOCTEH U MPAMBIX.
MGTO}I KOOpAWHAT U €TI0 IPUMEHCHUEC.

IIpaBusnbHble MHOroyrojbHuku. JliimHa okpykHocTu. I'pamychHas
M pajudaHHas Mepa Yyrja, BBIYUCIEHHE MOJIUH JyI OKPYKHOCTEM.
IInomane Kpyra, CEKTOpa, CErMeHTA.

JIBH>KEHHMSI  IUIOCKOCTM M BHYTPEHHHE CHUMMETpUH  (UTYD
(pmemeHTapHbIe peacTaBiaeHus). [lapamnensusiii nepenoc. IToBopor.

IIJTAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTATBI OCBOEHHUA
PABOYEU ITPOTPAMMBI KYPCA (ITO 'OAAM OBYYEHMS)

OcBoenune yueOHOTO Kypca «['eoMeTpus» Ha YpPOBHE OCHOBHOTO
obmiero oOpa3oBaHUA IOJDKHO o0ecreynBarb NOCTUXKEHHNE
CIIeYIOIINX MPEeIMETHBIX 00pa3oBaTeNbHBIX PE3YIbTATOB:

7 kJaacc

1. Pacno3HaBaTh  W3yYCHHBIE TI€OMETPHYCCKHUE dburypsi,
OmpeAesiTh WX B3aMMHOE  pACIOJIOKEHHE, H300pakaTh
reoOMeTpHYEeCKHe (UTYpPBHI; BBIOJIHATh YEPTEKH IO YCIOBHIO
3amayn. M3MepsTh JIMHEWHbIE W YIJIOBBIE BEJWYUHBI. Pemiath
3a7]a4M Ha BBIUMCJICHUE JUIMH OTPE3KOB M BEJIWYWH YTJIOB.

2. Jlematp rpyOyr OLIEHKY JHMHEHHBIX M YIJIOBBIX BEJIMYHH

NpEeAMETOB B PEAlbHOW JKU3HH, pa3meposB MIPUPOTHBIX
00beKkTOB. PaznmyaTe pasMepsl 3TUX OOBEKTOB IO MOPSIKY
BEJIMYUHBL.

3. CTpOI/ITL HYCPTCIKU K TICOMCTPHUYUCCKHUM 3aJayvdaM.
4. Tlonp3oBarbcs npUu3HaKaMu paBC€HCTBA TPEYTOJIbHUKOB,



10.

11.

12.

13.

14.

15.

WCIIOJIb30BaTh NpPU3HAKHM W CBOWCTBA  paBHOOEIPEHHBIX
TPEeYTOJIbHUKOB IPH PEIICHUM 3a]ad.

IIpoBoUTE JIOTMUYECKHE PACCYXKIEHHUSI C HUCHOJIb30BaHHEM
T€OMETPUYECKUX TEOPEM.

Ilonp30BaTbcst  HNpU3HAKAMU  PABEHCTBA  MPSMOYTOJIBHBIX
TPEYTOJIbHUKOB,  CBOMCTBOM  MEIMaHbI, MPOBEIEHHON K
TUMOTEHY3€ NPAMOYIOJIBHOTO TpPEyroibHHKA, B PpEHICHUHU
reOMEeTPUYECKUX 3ajad.

OmnpenensaTs NapajjieIbHOCTh MPSAMBIX C IIOMOIIBIO YTJIOB,
KOoTOpble  oOOpadyer ¢  HUMH  cekymas. OnpeneisiTsh
MapaaieJbHOCTh MPSIMBIX C NMTOMOIIBI0 PaBEHCTBAa PaCCTOSHUU
OT TOYEK OJHOU MPsIMON 1O TOYEK JIPYroi MpsiMOH.

Pemarp 3anaun Ha kieTyaToi Oymare.

[IpoBOAMTH BBIYMCIICHHUSI U HAXOJUTh YHUCJIOBbIE U OYKBEHHBIE
3HAUYE€HUsI YIJIOB B FeOMEeTPUUECKUX 3aj1a4ax c
HCTOJIB30BaHUEM CYMMBI YTJI0B TPEyroJIbHUKOB u
MHOTOYTOJIbHUKOB, ~ CBOWCTB  yIJIOB, OOpa30BaHHBIX IMpPHU
MepeceueHn” JBYX NapajuIeJIbHBIX MPAMBIX Ccekyuleid. Pemath
MpaKTHYECKHE 3aJa4M Ha HAXO0XKJCHUE YTIIOB.

Brnagerr MNOHSATHEM TE€OMETPHUECKOTO MECTa TOYeK. YMeTh
ONpenesiTh OuccekTpucy yria u CEepeIMHHBIN
MEPHESHAUKYISP K OTPE3Ky KaK TeOMETPHYECKHE MECTa TOYEK.
D@opMynaHpOBaTh OIMPEACIICHUS OKPYXKHOCTH U KpPyTra, XOpPIbI
U auaMeTpa OKpPY)XHOCTH, IIOJIb30BaThCSI HMX  CBOWCTBaMH.
YMeTh IPUMEHATh 3T CBOMCTBA IIPU PELICHUM 3ahad.

Bnagere  moHsTHEM ~— ONMCAHHOW  OKOJIO  TpPEyroJbHUKA
OKPY’)KHOCTH, YMETb HaxoauTb €€ ueHrp. Illosb3oBaTbes
(akTaMH O TOM, 4YTO OHCCEKTPHUCHI YTJIOB TpPEYrOJbHHKA
IepeceKkarTcsi B OJHOW TOYKE, MU O TOM, UYTO CEpEeIUHHBbIE
MEPIEHANKYISIPBI K CTOPOHAM TPEYTOJIbHUKA II€PECEKaloTCs B
OJHOM TOYKE.

Brnagerp moHATHEM KacaTeIbHOW K OKPY>KHOCTH, IOJIB30BATHCS
TEOPEMOM O TNEPHEHAUKYISIPHOCTH KacaTeJIbHOM U paauyca,
NPOBEAEHHOTO K TOUKE KaCaHUsI.

ITonb3oBaThCs NPOCTEUIIMMU reOMETPUYECKUMU
HEPaBEHCTBAMH, IOHUMATh UX MPAKTUICCKUNH CMBICI.
I[IpoBOoIWTE OCHOBHBIE TI'€OMETPHUYECKHE ITOCTPOCHUS c
TTOMOIIBIO MUPKYJIIS U JIMHEHKH.

8 kJjacc

1.

PacmosnaBatsp OCHOBHBEIC BHU/bI IwICTpréXyl"OJ'IBHI/IKOB, ux
3JICMCHTBI, IIOJIb30BAThCA HX CBOMCTBaAMH opu  pemcHun
TCOMETPHUICCKHUX 3aaa4.

HpI/IMCHﬂTL CBOMCTBa TOYKH MEPECCUCHU A MEAUuaH



TpeyroJbHUKA (IIEHTpa Macc) B pEIICHUH 3a/1ad.

3. Bmaperp mnousTHEM  cpenHeW  JIMHUM  TpPEyrojbHUKA |
Tparmenuyu, TPUMEHSITh WX  CBOHCTBA  NpPH  PEHICHUH
reoMerpudeckux 3agad. [lomb3oBarbcs Teopemoir Paneca u
TEOPEMON O TPONOPUMOHAIBHBIX OTpe3KaX, NPUMEHSITH HX
JUISl peICHUS MPAKTHYECKUX 3a/1ad.

4. TlpuMeHSITb NpPU3HAKH TMOAOOUS TPEYroJbHHKOB B PEIICHUH
TeOMETPHYECKHX 3aJ1ad.

5. Tlonp3oBarbes Teopemoit [Mudaropa JUISL peleHus
TeOMETPHUYECKUX u MPaKTUYECKUX 3ajad. Crpouthb
MaTeMaTH4YeCKyl0  MOJelNb B  IPaKTUYECKHX  3ajadax,
CaMOCTOSITENIBHO  JeJlaTh 4epTéx u HaXOJUTh
COOTBETCTBYIOIINE JUTHHBI.

6. BnaaeTp NMoOHATHSIMU CHHYCA, KOCHHyCa M TaHI€HCa OCTPOTO
yria TpsSMOYTOJIBHOT'O TpeyrojibHUKa. lloiap30BaThCcsi 3THUMU
MOHATHUA- MU I PCIICHUA ITPAKTUICCKHUX 3aaa4.

7. Bpluucaars (pa3nUIHBIMHU crocobamu) IUIOIIAAb
TPEYTOJIbHUKA nu IJiomaiaun MHOT'OYT'OJIBHBIX q)I/Il"yp
(monw3ysichk, THE HEOOXOAUMO, KaIbKyJIsaTOpoMm). I[IpumeHsTh
IMOJIYYC€HHBIC YMEHUS B IMPAKTUYICCKUX 3aJavdax.

8. BrnageTs MNOHATHAMH BINHCAaHHOIO W LEHTPAJBHOIO YyIJIa,
HCIIOJIB30BAaTh TEOPEMbl O BIHMCAHHBIX YTJaxX, yIVIaX MEXAY
XopaamMu (CeKyIIUMHU) U yIJIe MEXJIy KacaTeJIbHOH U XOpIou
[P PELICHUH T€OMETPUYECKHUX 3a1ad.

9. Brnagers mOHATHEM OIHUCAHHOI'0 YeThIPEXYTOJILHUKA,
MIPUMEHSITH CBOWCTBA OMMCAaHHOTO YETHIPEXYTOJIBHUKA MIPU
pelieHny 3amad.

10. IIpumeHsTH MONy4YeHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTH
MaTeMaTH4YeCKHe MOJAENM JUIA 3aJad peajbHOH JKM3HH U
MIPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHHUEM
mogo0ust W TPUTOHOMETpHH (LONB3YSCh, Tle HEOOXOIHMO,
KaJbKYyJIATOPOM).

9 kaace

1. 3HaTp TPHUTOHOMETPUUECKHUE pysKIIIHN OCTpBIX  YTJIOB,
HaXOJHTh C WX  IOMOIIBIO  pa3JIMYHbIE  DJIEMEHTHI
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA («PEIICHHEe MPSIMOYTOIbHBIX
TPEeYTOJNIFHUKOBY»). Haxomutes (C TOMOIIBFI  KaIbKyJISATOPA)
JUTUHBI M YTIIBI ISl HETaOTUYHBIX 3HAYCHUH.

2. Tlomp3oBaTbcst  (opMynaMu  NOpPHBEACHUS W OCHOBHBIM
TPUTOHOMETPHUIECKUM TOXJIECTBOM JUTS HaXOXJICHUS
COOTHONIICHWI MEX/Ty TPUTOHOMETPHUYECKUMH BEIITMINHAMH.

3. MHcmnomp3oBaTh TEOpEMBI CHHYCOB | KOCHHYCOB JUTS
HaXOXJEHHUSI  Pa3JIMIHBIX 3JIEMEHTOB TpeyTrojbHUKa

(«pemieHne TPEYTOJBHUKOBY»), NMPUMEHSITH HX IPHU PEIICHUH



10.

reOMEeTPUYECKUX 3a1ad.

Brnaners HOHATUSMU peoOpa3oBaHUs rojaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MTOJI00HBIX duryp.
ITonp30BaThcs CBOWCTBAMHM IOAOOMS MPOU3BOJIBHBIX (GHUTYD,
YMETh BBIUYHMCIITH JUIMHBI W HAXOJHWTh YIJIBI y TOJOOHBIX
¢uryp. Ilpumensrs cBoiicTBa mnomoOHs B NPAKTHYECKHX
3a7a4ax. YMETh NPHUBOJIWUTH NPUMEPHl MOIO0OHBIX QUTYp B
OKpY>KaroleM MHUpE.

ITonp30BaTbcst TeopeMaMU O HNPOU3BENEHHUM OTPE3KOB XOpA, O

MIPOU3BEICHUHU OTPE3KOB CCKYIIUX, ) KBajpare
KacaTeJIbHOM.

ITonp30BaThCsl BEKTOpaMHu, IMOHUMAaTh HX T'COMETPUUYCCKHUU H
usuyeckuii  CMBICI, MPUMEHSITH UX B pelIeHu U
FEOMETPHYCCKUX H  (PHU3HUYCCKUX 3aa4. [MpumMeHsTH
CKaJIIPHOE MPOU3BEIACHHE BCKTOPOB [JIs HAXOXKICHHS JUIMH H
YIJIOB.

[Tosp30BaThCsT ~ METOAOM  KOOpPAWHAT  Ha IIOCKOCTH,
l'[pI/IMeHSITI) cro B pemeHI/m FeOMeTpI/I‘-IeCKI/IX nu

MPaKTUYECKUX 3a/aa4.

BrnageTs MOHATHSAMU MPaBUIBHOTO MHOT'OYTOJIBHHMKA, ITMHBI
OKPYKHOCTH, JJUHBI JYTH OKPYXHOCTH M paJUaHHON MEpHI
yria, yMeThb BBIUMCISITH IUIOIIAAb Kpyra W €ro 4acTew.
[IpuMeHATH MOJydeHHBbIE YMEHHUS B IPaKTHYECKHUX 3ajadax.

Haxoaute ocu (MM LEHTPHI) CUMMETPHUHM (UTYDP, NPUMEHSTH
JIBUKEHHUSI IIJIOCKOCTH B IPOCTEHIINX CITydasX.

[IpuMeHsTh MOJydYeHHBbIE 3HAHMS Ha INPAKTHKE — CTPOUTH
MaTeMaTH4YeCKHe MOJAENHM JUIA 3aJad peajJbHOH JKH3HH U
MIPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C IPUMEHEHUEM
nmogoOust MU TPUTOHOMETPHUYECKHX (QYHKUMHA (IONB3YsACh, TAE
HE00XO0ANMO, KaIbKYJIATOPOM).



TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUS)

7 kaacc (He MeHee 68 u)

Ha3Banue
pa3aesia (TeMbl)
Kypca (YHCJI0
YIACOB)

OCHOBHOe cofiep:KaHHe

OcHOBHBbIE BU/IBI IeSITeIbHOCTH 00y4al0mMXCsi

JJIEeKTPOHHBbIE
(uugposbie
o0pa3oBaTe/IbHbI
e pecypchl)

IIpocTeiimme
reoMeTpUYecKH
e (purypsnl 1 ux
cBolicTBA.
N3mepenue
reoMeTpUYecKn
X BesiuunH (14
)

[IpocTeiinine reoMeTpruuecKue
00BEKTBI: TOUKH, MPSIMBIE, JTYUH U
YI'JIbl, MHOTOYT'OJIBHUK, JIOMaHas.
CMeXHbIE U BE€PTUKAJIbHBIC YTJIbI.
Pa6ora c mpocredmumMu
uepTEKAMU.

3Mepenne NTMHENHBIX U
YIJIOBBIX BEJIUYUH,

BBIUMCIICHUE OTPE3KOB U YIJIOB.
[lepumerp u momans GUryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB

DopMyIupoBaTh OCHOBHBIE MTOHITHS U
onpenenaeHus. Paco3HaBaTh U3y4EeHHBIE
reoMeTpuuecKkue (PUTyphl, ONPEeIsaTh UX
B3aMMHOC PACIIOJIOKCHHNEC, BBIIIOJIHATH
uepTEX MO ycJaoBUIO 3anauu. IIpoBoauts
[pOCTEHIINE MTOCTPOSHUS C IOMOIIBIO
LUPKYJsd U JIMHEHKU. M3MepATh JuHEHHbIE
11 yIJIOBbIE BEJIMYUHBI TEOMETPUUECKUX U
[PaKTHYECKUX 00BEeKTOB. ONpenessaTh «Ha
rJ1a3» pa3Mepbl pealbHBIX 00BEKTOB,
[MPOBOJUTH I'PyOYyIO OLIEHKY MX Pa3MEpOB.
PemaTh 3a/1aun Ha BEIYHUCICHUE IJIUH
OTPE3KOB M BEIWYHWH YrioB. Pemats
337241 Ha B3aUMHOE PacIIOIOKEHHE
reoMmerpudeckux ¢uryp. IIpoBoauts
KJIacCH(PUKAIIUIO YTII0B, BEIYUCISTH
NMTMHEHBIC W YTIIOBbIE BEIUYUHBI,
MMPOBOJNUTH HEOOXOAMMBIE TOKa3aTeIbHbIE
PACCYKIACHHUS.

3HAKOMUTHCS C ICTOPUEH pa3BUTHS
reoMeTpun

1.https://www.ya
klass.ru/p/geome

tria/7-
klass/nachalnye-

geometricheskie-

svedeniia-
14930/priamaia-
otrezok-tochki-
9703
2.https://www.ya
klass.ru/p/geome
tria/7-
klass/nachalnye-
geometricheskie-
svedeniia-
14930/izmerenie
-otrezkov-i-

uglov-9704
3.https://resh.edu

.ru/subject/lesson
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1405/
4. TecT Ha
BAKPEIUICHUE TEM
IEPBOTO
paszena:
https://www.yakl
ass.ru/p/geometri
a/7-
klass/nachalnye-
geometricheskie-
svedeniia-
14930/izmerenie
-otrezkov-i-
uglov-9704/tv-
996d08a5-e1c0-
44dd-ba8c-
430652650180
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Ha3Banue
pa3aesia (TeMbl)
Kypca (YHCJI0
IaCcoB)

OcHoOBHOe cofep:kaHHe

OCHOBHBIE BHBI
AeATeTbHOCTH 00yYaI0 U XCs

JJIEeKTPOHHBIE
(uugposbie
o0pa3oBaTe/IbHbI
e pecypchl)

TpeyroabHuKH
(22 v)

IlonsTne o PaBHBIX
TPpCYroJIbHUKax W IMEPBUYHBIC

MPENCTaBICHUs O  PaBHBIX
(KOHTPYPHTHBIX) ¢urypax.
Tpu npusHaka paBeHCcTBa
TPeYTOJIbHUKOB.
ITpusHaku paBeHCcTBa
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. CBoiicTBO
MeIMaHbI MPSIMOYTOJIBHOTO
TpeyroJbHUKA.
PaBHOGenpeHHbBIC u
PaBHOCTOPOHHHUE
TpeyronbHUKu. IlpusHaku u
CBOIiCTBa  paBHOOEIPEHHOTO
TPeyTroJbHUKA.

IIpoTuB OGombpmIeHt CTOPOHEI
TPEyTrOJIbHUKA JISKUT OOJIBIIHNI
yrod. IIpocreiime
HEPaBEHCTBA B TEOMETPHH.
HepaBeHcTBO TpeyroyibHUKA.
HepaBeHcTBO J10MaHOI.
IIpsiMOYTOJIBHBIA TPEyrOJbHUK
¢ yrnoM B 30°. IlepBrie
MOHATHUSL O JOKA3aTeIbCTBax B
T€OMETPUH

PacnozHaBaTthb napsl PaBHBIX
TPEYroJIbHUKOB Ha TOTOBBIX YepTexax (c

1.https://bymath.
com/studyquide/

yYKa3aHUEM IPU3HAKOB).

geo/sec/geo?.htm

2. https://www-
formula.ru/2011-

10-09-11-08-41
3. Tect Ha
BaKpEIUICHHUE TeM
[epBOro

pasmena:https://o
brazavr.ru/geome

BoiBOAUTH CJIEACTBUS (paBeHCTB
COOTBETCTBYIOIIUX SJIEMEHTOB) u3
PaBEHCTB TPEYTOJbHUKOB.
DopMyJUpPOBaATH OIpe/ieIeHuUs :
OCTPOYTOJIBHOTO, TYNOYTOJBHOTO,
MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEeyTOJIBLHHUKOB;
OUCCEeKTPHCHI, BBICOTHI, MeIuaHbl
TPEyTOJIFHUKA; CepeaUHHOTrO
MepPHOeHAUKYIsIpa OTpe3Ka; mepumerpa
TpeyTOJbHUKA.

PopmMyJUpPOBATH CBOMCTBA U NPU3HAKU

triya/7-klass-
geometriya/treug

paBHOOEIPEHHOTO TPEYTOJIbHHUKA.
CTpouTh 4YepTeXH, pemiaTh 3agauM C

olniki/vtoroj-i-
tretij-priznaki-
ravenstva-
treugolnikov/treu

golniki-test/

IIOMOIIBIO HAXOXIACHUS PaBHBIX
TPEYTOJIBHHUKOB.

IIpumenaTs IpU3HAKHA paBeHCTBa
OpAMOYTOJIBHBIX TPEYTOJBHUKOB B
3agavax.

Hcnoab3oBarh 1HPpPOBBIE pPecypchl AJIs
HCCJaea0BaHusA CBOWCTB N3y4acMbIX
Quryp.

3HAKOMHUTBCS C HCTOpHeii  pa3BUTHSA

reoOMeTpHUH
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IMapannenbHbIe
NpsiMble, CyMMa
YrJ10B
TpeyroJbHUKA
(14 q)

IMapannenpHble IPSAMBIE, HX
cBolicTBa, I14THII mocTynaT
EBkimmna. Hakpect nexaniue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTJIbI
(oOpazoBaHHBIC TIPH
MepeceueHr ! NnapaaieIbHbIX
MPSMBIX CEKYIIICH).

[Ipu3Hak napaieIbHOCTH
MPSAMBIX Yepe3 PaBEHCTBO
[PACCTOSIHUI OT TOYEK OJHOMU
MpsIMOM 10 BTOPOU NPSIMOM.
CyMMa yTJIOB TPEyTOJbHUKA U
MHOTOYTOJIbHUKA.

BHEIHHE YIiIbl TPEYTOJIBHUKA

DopMyITHpPOBATH MOHSATHE MMaPAIICIBHBIX
MPSIMBIX, HAXOJIUTH MPaKTHYECKUE TPUMEPHI.
M3y4aTh cBOWCcTBa YrioB, 0O0pa3OBaHHBIX
[IpYU [ePEeCeUYeHUH NMapaieIbHbIX IPIMBIX
CeKyIeil.

IIpoBoaMTH 10Ka3aTeNbCTBA
MapaaieJbHOCTH ABYX MPSIMBIX C IOMOIIBIO
YIJI0B, 00pa30BaHHBIX NPU TEPECEUYSHU U
STUX MPSIMBIX TPEThEil MPsAMOM.

BBIYHCIATH CyMMY YIJIOB TPEyrojdbHUKaA U
MHOI'OYI'OJIbHHKA.

HaxoanTh 4ucioBble U OyKBEHHBIC
3HA4YEHMs YIJI0B B T€OMETPUYECKUX 3anadax
C HCII0JIb30BAaHUEM TEOPEM O CyMME YIJIOB
TpeyroJbHHUKa U MHOT'OYTOJIbHUKA.
3HAKOMMUTBCS C HCTOPHE pa3BUTHUA
TeoMEeTpUHU

1. KpaTkuit
KOHCITEKT TeM

pasmena:https://u
chitel.pro/mep3ist

K-TeOMETPUs-1-
riasa-3/

2. 3agaun Ha
MMPU3HAKU U
CBOMCTBA
rapasijieJIbHbIX
mpsMbIx :https://r
esh.edu.ru/subjec
t/lesson/1238/

3. Tect Ha
BaKperieHue TeM
MTEepBOTO

pasnena:https://o
brazavr.ru/geome

triya/7-klass-
geometriya/paral
lelnye-

ryamye/priznak
|_

arallelnosti/para
llelnye-pryamye-
test/
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OKpyXKHOCTH
HKPYT.
I'eoMmeTpUYecKH
€ TOCTPOEeHHs
(14 v)

OKpy>KHOCTb, XOPJBI U
MMaMeTphl, UX CBOMCTBA.
KacaTenpHast K OKPY>KHOCTH.

I[lonatue o 'MT, npuMeHeHue B
3agadax.

brccexkTpuca U cepeIMHHBIH
MEePHEeHIUKYISP Kak
FeOMETPUUECKUE MECTa TOUEK.
OKpy>KHOCTb, OITUCAHHAsI OKOJIO
TPECYTOJIbHUKA. BrnucanHas B
TPEYTOJIBbHUK OKPY>KHOCTb.
IIpocreiimne 3agadyu Ha
[MOCTPOCHUE

Opr)KHOCTI), BIIMCaHHAaA B YroJI.

DopMyJIIPOBATH ONPEAEeTCHUA:
OKPY>HOCTH, XOPJBI, THaMETpa U
KacaTeJbHOH K OKpyXHOoCTU. M3yuaTh ux
CBOICTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
HcciienoBarh, B TOM YHUCJE UCIOJIB3YS

1 (POBBIE PECYPCHI: OKPY>KHOCTb,
BIHCAHHYIO B YTOJI; LIEHTP OKPY>KHOCTH,
BIIICAHHOI B YTOJI; PABEHCTBO OTPE3KOB
KacaTCJIbHBIX.

HUcnoan3oBarb metong ' MT s
JI0Ka3aTeIbCTBA TEOPEM O MepPeceueHUn
OMCCEKTPHC YIJIOB TPEYTOJIbHUKA H
CEpEIMHHBIX NEPHEHAUKYISIPOB K
CTOpOHaM TpPEYroJbHUKA C IOMOIIBIO
['MT. OBnageBaTh NOHATHSIMM BIIMCaHHOM
1 OMCAHHOM OKPY>XHOCTEH TPEYroJbHUKA,
HAaXOAMUTh IICHTPHI 3TUX OKPY>KHOCTEH.
PemiaTh OCHOBHBIC 3a1a4H HA MOCTPOEHHE!
yria, paBHOTO JaHHOMY; CEpEUHHOTO
MEPIICHAUKYJIIpAa JAHHOTO OTPE3Ka; MPSIMO,
[IPOXOISIIIEH Yepe3 JaHHYIO TOUKY U
[EPIEHIUKYIJSIPHON TaHHOU NPSIMOM;
OHCCEKTPHCH TAHHOTO YTJa; TPEYTOJIbHUKOB
[0 Pa3JIMIHBIM JIEMEHTaM.

3HAKOMUTBCS C ICTOPUEH pa3BUTHUSA

reoMeTpuun

1. Koncnexr tem

pasmena:https://e

pmat.ru/modul-
geometriya/urok-

5-okruzhnosti/

2. 3agaun Ha
MOCTPOCHUEC!:
https://www.yakl
ass.ru/p/geometri
a/7-
klass/treugolniki-

9112/okruzhnost
-radius-zadachi-
ha-postroenie-
10433/re-
b5a2c2a4-5b38-
Ubef-b8f0-
3ebb5cae946f
3.https://resh.edu
.ru/subject/lesson
7289/conspect/2
96433/
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MapajieIorpaMMoB
(IpsIMOYTOJIBLHHK, POMO,
KBaIpaT), UX IPU3HAKHU U
cBoricTBa. Tpanenus.
PaBHOOOKAs 1 IPSIMOYTOJIbHAS
Tpamnennum.

YV aBoeHnEe MeqUaHBbI.
LlenTpanbHass CUMMETPHUS

PICMEHTHI.
DopMyIHPOBATH OMPEICICHUS:
mapasuienorpaMma, IpsMOyroibHUKa, poMba,
KBaJpara, Tpameluu, paBHOOOKOH
TPaICIHH, IPIMOYTOJbHOM TPaICIHH.
JToKa3BIBATH M MCIIOIH30BATh IIPU PEILICHUH 32124
[PU3HAKH U CBOMCTBA: MAapalIeorpaMma,
pSIMOYTOJIBHUKA, poMba, KBagpara,
Tpameius, paBHOOOKON Tparennu,
MPsIMOYTOJBHON Tparenuu.

[IpUMEeHITh METOA YABOSHUS MEINAHbI
TPEyTrOJIbHHKA.

Mcnonp30BaTh HH(PPOBBIC PeCYPCHI s

MCCJICJOBaHUA CBOMCTB N3y4acMbIX (1)I/Il"yp

IMoBTopenue, [[loBTOpeHmne u 0006IIEHNE Pemathb 3a51a4u Ha MOBTOPCHHUE, 1.https://resh.edu
0000menne OCHOBHBIX MOHATHH M METOJI0B UJITIOCTPUPYIOIINUE CBSI3U MEXY pPa3IMYHbIMU .ru/subject/lesson
3uanumii (4 4)  [Kypca 7 xnacca UacTAMHU Kypca 7313/train/2493
96/
8 knacc (He MeHee 68 4)
HaszBaH DJIeKTPOHHBbIE
He OcHoOBHOe cofiep:kaHue O¢HOBHBIC BHIBI (uugposbie
pa3iena AesATeTbHOCTH 00y a0 XCst 0BpA30BATETBHEI
(TeMbI) e pecypchl)
Kypca
(unciao
4acoB)
UerhipéxyroubH([lapamienorpamM, ero npusHaku [M300pakats M HAXOOUTH HA YepTExkax 1. IIpe3enrarms:
uxu (12 41) 1 cBolicTBa. YacTHbIE clydan YETHIPEXYTOJBHUKN DPa3HBIX BUIOB U HX https://infourok.ru/

prezentaciya-po-
geometrii-

chetirehugolniki-
klass-469269.html

2. Koucrekr:
https://epmat.ru/m

odul-
geometriya/urok-4-

chetyrehugolniki/

3. 3agaun:
https://pedsovet.su/

load/136-1-0-7013

n

https://infourok.ru/
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https://infourok.ru/geometriya-klass-zadachi-po-teme-chetirehugolniki-2270690.html

3HAKOMHUTBCSI C UCTOPHEH pa3BUTHUSA geometriya-klass-
reoOMeTpUH zadachi-po-teme-

chetirehugolniki-
2270690.html

5.00001maromuin
MaTepHai:
https://resh.edu.ru/
subject/lesson/201
1/train/#155719
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Teopema
danecan
TeopeMa 0
MPOMOPIHOHAJIb
HBIX 0TPE3KAaXx,
Mo 00HbIEe
TPeyroJbLHUKHA
(15 u)

Teopema dDaseca u Teopema o
MPONOPIUOHATIBHBIX OTPE3Kax.
Cpennsis JIMHUS
TpeyroyibHuKa. Tpamenus, eé
CpenHss TUHUSA.
[IponopunoHanbHbIe OTPE3KH,
MOCTpPOEHUE
4eTBEPTOTO
MPOMOPIIMOHATBHOTO OTpe3Ka.

CpolicTBa IIeHTpa Macc B
TpeyFOHbHHKC.
ITonoGHbIE TPEYrOJIbHUKH.
Tpu NpU3HaKa rnoxoous
TPEYTOJIbHUKOB.

IIpakTHueckoe NpUMEHEHUE

IIpoBoagMTE MOCTPOEHUSA C IOMOIIBIO
LUPKYJIST M JMHEHKH C HUCHOJIb30BaHUE
Teopembl  QPameca M TEOpEeMBl O
NPOMOPIMOHAIBHBIX OTpe3Kax, CTPOUTH
4eTBEPTHIN NPONOPIMOHATBHBIHN
OTPE3OK.

IIpoBoaMTH A0KA3aTEJBCTBO TOrO, YTO
MeJUaHbl TPEyTroJIbHUKA IMEePeceKaroTcs B
OJHOM TOYKE, U HAXOAUThb CBA3b C
LICHTPOM Macc, HaXOAUThb OTHOIIEHHE, B
KOTOPOM MEJMUAaHbl JENATCS TOYKOM HX
repeceveHus.

Haxoauth 1nonoOHBIE TPEYrOJBHUKH Ha
FOTOBBIX  4YepTeXax C  yKa3aHUeM
COOTBETCTBYIOIIMX IPU3HAKOB IOAOOHUS.

Pemarnb 3aJa9M Ha OJ00HEIE
TPEeYTOJIBEHUKHI c OMOIILIO
CaMOCTOSITEILHOTO MMOCTPOCHHUS
YepTeKeil U HAXOXKJICHUs  IMOJOOHBIX
TPEYTOJFHUKOB.

IIpoBoauTth JI0Ka3aTeJbCTBA c

HCIIOJIb30BAHUEM IIPU3HAKOB MOI00MS.
Jloka3pIBaTh TpU MpU3HAKA 1OA00US
TPEYrOJIbHUKOB.

IIpuMeHsITHL T[OJYYCHHBIC 3HAHUS TMPHU
petieHun TeOMETPUYCCKUX u
MPaKTUYSCKUX 3aj1ad.
3HAKOMUTHCA C
TeoOMEeTpHUH

HCTOpHUEel  pa3BUTHSA

1. Ilpezenrtanus
<Teopema
Damecax:https://i
nfourok.ru/preze
ntaciya-po-
geometrii-klass-
na-temu-
teorema-falesa-
proporcionalnie-
otrezki-
3537004.html

2. Koucmekr:
https://uchitel.pr

0/Mep3IIsIK-
reomerpusi-8-
rnasa-2/

3.
https://100uroko
v.ru/predmety/ur
ok-6-podobnye-
treugolniki

4. 3anaun:
https://egemaxim
um.ru/zadachi-
na-podobie-
treugolnikov/
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IL1omanm.
Haxoxnenune
MJ10Iaei
TPeyroJbLHUKOB
"

MHOTOYT 0JIbHBIX
buryp.
TLromaau
MOJ00HBIX
Guryp (14 4)

[MonsiTre 06 obmieii Teoprn
IUTOIIAH.

Dopmynsl IS IUIOIIa 1
TPEYTroJIbHUKA,
napajuienorpaMmma.

OTHoLIeHNEe IIoIa e
TPEYroJIbHUKOB c o0ImmmM
OCHOBaHHEM WA oowei
BBICOTOM. Brruncienue
TUIoNIazIed CIOXKHBIX (UTYp uepe3
pa3bueHue Ha 4acTu u
JIOCTPOEHUE.

[Tnomanu ¢uryp Ha KieT4aToi
Oymare.

[Mnomany  momoOHBIX  Guryp.
Brruncenne momaaei. 3agadn ¢
MIPAKTHIECKUM coZiep KaHUEM.
Pemenne 3amad ¢ IOMOIIBIO
MeToaa BCIIOMOTaTeIbHON
IUTOIIAIN

OBinangeBaTh NMePBUYHBIMH
npeacTaBjJeHusIMH 00  o0meil  Teopun
IUIOIAAN (mepsr), ¢opmyanpoBars
CBOMCTBa  IJIOMIAMH, BBISICHSTD nux
HaTJISTHBIA CMBICIT.

BoiBOAUTH bopmynbr IJI0LA U
napasuiesiorpaMmma, TPEyTroJIbHUKA,
Tpaneuuun w3  QOPMYNIBl  IUIOMIAIHU

NpsSIMOYTOJILHUKA (KBajpara).
BrIiBoANTH (YOPMYITBI TTONIAH BITYKIOTO
YeThIPEXYTrOIbHUKA Yepe3 AUaroHaly U yroi
Mexay HuMu. Haxoauts momaau uryp,
n300paKEHHBIX Ha KIIeT4aToil Oymare,
HCMOJIb30BaTh pa30MeHNe HA YaCTH U
JIOCTPOCHHE.

Pa30upath npuMepbl UCIIOIH30BAHUS
BCIIOMOTATEIHHOM IUTOMAIN TS PEIICHUS
TEOMETPUUECKUX 3a]1au.

Haxoaute 1UIomangn  MOSOOHBIX
Bp1unciaarthb IUIOIIA AN
MHOTOYTOIBHBIX QUTYP.
PemaTs 3aa4u Ha IJIOMIATH C IPAKTUIECKAM
coJiepKaHIEM

duryp.
Ppa3INIHbIX

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

1484/start/

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

1493/start/
3. Teopus:
https://www.yakl

ass.ru/p/geometri

a/8-
klass/ploshchadi-

figur-
9235/formuly-

ploshchadei-
parallelogramma

-treugolnika-i-
trapetcii-9238/re-

5498cfac-2fcc-
49e0-adac-
23cf5dabe20d

4. Tecr:
https://testedu.ru/te

st/matematika/8-
klass/ploshhadi-

figur.html
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Teopema
Iudaropa n
Havaia
TPUTOHOMETPHH
(10 g)

Teopema ITudaropa, eé
JI0Ka3aTeIbCTBO "
TIpUMEHCHHE. OOparnas
teopema [ludaropa.
Omnpenenenue

TPUTOHOMETPHUYECKUX
¢hyHKUIMit ocTporo yria,
TPUTOHOMETPHUYECKHUE
COOTHONIEHHUS B
npsIMOYTOJIBHOM
TpeyronbHuke. OCHOBHOE
TPUTOHOMETPHUECKOE
TOXAecTBO. COOTHOIIEHUSA
MEXIy CTOPOHAMHU B
IPSIMOYTOJIBHBIX
TPEyTOJIbHUKAX C yIJIaM{ B
45° u 45°; 30° u 60°

Joxa3piBaTh Teopemy lludaropa,
HCIOJIb30BAThH

€€ B IIPAKTUYECKUX BBIYHUCICHUAX.
DopMyJIUPOBATH OINPEIEICHUS
TPUTOHOMETPHUYECKUX (DYHKLHI OCTPOTO
yrija, NpoBepsATh UX KOPPEKTHOCTb.
BBIBOAUTBH TPUTOHOMETPUUECKHUE
COOTHOIIEHUS B MPSMOYTOJIBHOM

TpeyTroJbHHUKE.
HccnenoBarh  COOTHOLIEHUA  MEXIY
CTOpOHaMH B OpsAMOYT'OJIbHBIX

TpeyrojbHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.
Hcnoab3oBaTh GOpMyIbl HPUBEICHHUS U

OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIECTBO st HaXO0XKJICHHUS
COOTHOIIIEHU MEXIY

TPUTOHOMETPUYECKUMH GyHKIUAMHA
Pa3INYHBIX OCTPBIX YIJIOB.

IIpuMeHsATL TOTyYEHHBIE 3HAHUA U
YMEHHUSI TIpU PEIICHUN NPAKTHIECKUX
3a7ad.

3HAaKOMUTBLCS € MCTOpPHeH pa3BUTHA

T€OMETpHUHU

1.Teopus:
https://www.yakKI

ass.ru/p/geometri

a/8-
klass/ploshchadi-

figur-
9235/teorema-
pifagora-
dokazatelstvo-
9225/re-
c8adcccc-87a7-
47t4-ae00-
4d42ac40b985
2.3amaun:
https://infourok.r
u/nabor_zadach
po_teoreme_pifa
gora_8_klass-
358270.htm

3. Tecr:
https://onlinetest
pad.com/ru/testvi

ew/1115575-
teorema-
pifagora-
geometriya-8-

klass
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https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass
https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass
https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass
https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass
https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass
https://onlinetestpad.com/ru/testview/1115575-teorema-pifagora-geometriya-8-klass

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

snanuii (4 4)

7 n 8 kiaccoB, 00001IeHUE
3HAHUU

WJLTIOCTPUPYIOIINE CBSI3U MEXIY
pa3IUYHBIMU YacTSIMH Kypca

1490/train/#155
799
Yrisl B Brnucannble U IeHTpaJIbHbIE ®opMyIupoBaTh OCHOBHBIe onpenencHus,|l. Teopus:
OKPYKHOCTH. YIJIbL, YTOJI MEKTY cBA3aHHbIE ¢ yrnamu B kpyre (Bnucanusiihttps://uchitel.pr
Brincannbie u KacaTeJIbHON U XOpaou. YTJibl YroJI, IEHTPAJIbHBIA yTOJI). lo/oncaHHAS- Y-
ONMHCaHHbIe MEXIY XOpAaMH U CeKYIIMMH. HaxoauTh BIIUCAaHHBIC YTIIHI, BITHCAHHAS-
UeTBLIPEXYTOIbH | BriycaHHbIE U ONHCAHHbIE OMHMPAIOLIMECS HA OJHY AYTY, BBIMHCISATL oy nvixcrocTi/
MKH. YeTBIPEXYTOIBHUKH, UX YIJIBI C TIOMOIIBIO T€OPEMbI O BIMCAHHBIX ) httns://www.re
KacartesnbHbie MPU3HAKU U CBOMCTBA. yriax, TEOPEMbl O BIIHCAHHOM
K OKPY’KHOCTH. | [IpyMeHEHHE 3TUX CBOWCTB YETBIPEXYTONBHUKE, TEOPEMBI O sol_venta.ru/s_pr/pl
p pexy > P
Kacanune MIPU PEIICHUU TEOMETPHYCCKUX | IeHTpaidbHOM yrie. McciaenoBaThb, B TOM animetry/ofcircle
OKPY:KHOCTEH 3ajad. YHCJIe ¢ TTOMOIIBI0 IU(POBBIX PECYPCOB, -ntm
(13 u) B3anmMHOE pacIooKeHHE IBYX | BIMCAHHBIE U ONMCAHHBIC 3.Tecr:
okpysxkHocTeii. Kacanue 9eTHIPEXYTONBHUKH, BHIBOAUTH HX https://onlinetest
OKpY>KHOCTEM CBOICTBA U MPHU3HAKH. ad.com/ru/test/9
Hcenoab30oBaTh 3TH CBOKCTBA U 87356-
NPpU3HAKH IIPU PCIICHUH 3a71a4 lokruzhnost-
vpisannye-i-
opisannye-
chetyrekhugolnik
i
IToBToOpenue, IToBTOpEHE OCHOBHBIX Pemrares 3aja4yM Ha TTOBTOPEHMUE, 1.https://resh.edu
0000menne MOHSITUHA U METONOB KypCOB .ru/subject/lesson

2013/start/



https://resh.edu.ru/subject/lesson/1490/train/#155799
https://resh.edu.ru/subject/lesson/1490/train/#155799
https://resh.edu.ru/subject/lesson/1490/train/#155799
https://resh.edu.ru/subject/lesson/1490/train/#155799
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https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://onlinetestpad.com/ru/test/987356-okruzhnost-vpisannye-i-opisannye-chetyrekhugolniki
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/2013/start/
https://resh.edu.ru/subject/lesson/2013/start/

9 kjaacc (He MeHee 68 4)

usi. Teopembl
KOCHHYCOB M
CHHYCOB.
Pemenue
TPeyroJbHUKO
B (16 v)

TPUTOHOMETPHYECKUX (YHKIIHI

yrioB ot 0° no 180°.Kocunyc u
CHHYC TIPAMOTO U TYNOTO yrIja.
Teopema KOCHUHYCOB.
(O600meEnnas) Teopema
CHHYCOB (C pagnycom
ONMHUCAaHHON OKPYKHOCTH).
Haxoxnenue UIMH CTOPOH U
BEJIMYUH YIJIOB
TpeyrojibHuKoB. dopmyiia
IJIOHIAIU TPEYroJIbHUKA Yepes
JIBE CTOPOHBI M YTOJ MEXKIY
HuMHU. PopmyJia IIOMaau
YeTHIPEXYTOJIBHUKA YEPE3 ETO
JIMarOHAJIA B YTOJ MEXKIY
Humu lIpakTuueckoe
MIPUMEHEHHUE JOKa3aHHBIX
TeopeM

TPUTOHOMETPHUYECKUX (PYHKIUN TYNBIX U
MMpsIMBIX YI'JIOB.

BbIBOAUTH TEOpEMY KOCHUHYCOB M TEOPEMY
CHHYCOB (C paiuiycOM ONHMCAaHHOMU
OKPYKHOCTH).

Pemrarb TpeyrojbHUKHU.

Pemrate nmpakTHyeckue 3ajaauu,
CBOJSIIIIMECS] K HAXOXKJACHUIO PA3IMUHBIX
3JIEMEHTOB TPEYTOJbHUKA

Ha3Banue JJIEeKTPOHHBIE
pasaena (Tembl) OcHOBHOE cofep:Kanue OcHoOBHBIE BHAILI (uudpoBbIe
Kypca (4Hc/I0 AeSITeILHOCTH 00y aloIuXCst 06pa30BaTETbHbI
4aCOB) e pecypchl)
Tpuronomerp| Omnpenenenue DopMyJIIPOBATH ONIPeAeIeHUSs 1. Teopus:

https://www.yaklas
s.ru/p/geometria/9-
klass/sootnoshenii
a-mezhdu-
storonami-i-
uglami-
treugolnika-
skaliarnoe-
proizvedeni_-
9222/sootnoshenii
a-mezhdu-
storonami-i-
uglami-

treugolnika-
9281/re-7ad3359e-

27dd-4ae0-9272-
8flce3e75ec2
2.https://resh.edu.r
u/subject/lesson/20
34/start/



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2034/start/
https://resh.edu.ru/subject/lesson/2034/start/
https://resh.edu.ru/subject/lesson/2034/start/

IIpeoGpa3oBa
HHe No100us.
MeTtpuueckue
COOTHOIIEHUS
B
OKPYKHOCTH
(10 u)

[Tonsitne o mpeobpazoBaHUU
o106us. COOTBETCTBEHHBIE
SJIEMEHTHI TOJ0OHBIX QHUTYP.
Teopema o npousBeJIeHUU
OTPE3KOB XOPJ, TeOpeMa o
MPOU3BEJICHUN OTPE3KOB
CeKyIIuX, TeOpeMa O KBajpare
kacarenbHOH. [IprumeHeHne B
PCIICHUU T'€COMETPUUCCKUX
3ama4

OcBauBaTh NOHSITHE TTPEOOPA30OBAHUS
o 00usl.

HccenoBaTh OTHOIIEHHE JTHHEHHBIX
3JIEMEHTOB (UTYp IpH MMpeoOpa3oBaHUU
o 100usI.

HaxoauThb npuMeps Ioa00usl B
OKpPYXaroIel MeHCTBUTEIbHOCTH.
BBIBOAUTE METPUYCCKHUE COOTHOIIICHUS
MEXIy OTpe3KaMHu XOpJ, CEKYIIHX U
KacaTelabHBIX C UCIIOJIb30BAHUEM
BIIMCAHHBIX yFJ'IOB nu HO}IO6HBIX
TpeyFOHbHI/IKOB.

Pemrath reomerpuyeckue 3anad u
3alauM U3 pealIbHOM KU3HHU C
KCII0Jb30BaHUEM IOJOO0HBIX
TPEYTOJIbHUKOB.

1.IIpe3enrtanus:
http://www.mysh

ared.ru/slide/112

2048
2.3amauu:
https://bookitut.r

u/Geometriya-
Planimetriya-v-
tezisakh-i-
resheniyakh-9-
klass.74.html



http://www.myshared.ru/slide/1122048
http://www.myshared.ru/slide/1122048
http://www.myshared.ru/slide/1122048
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html
https://bookitut.ru/Geometriya-Planimetriya-v-tezisakh-i-resheniyakh-9-klass.74.html

BexTopbi(12 4)

Omnpenenenue BEKTOPOB,
CIIOKEHHE " pa3HOCTH
BEKTOPOB, YMHOXXEHHUE
BEKTOpa Ha YHCIIO.
dusznueckuit u
reoOMeTPUYECKU N CMBICI
BEKTOPOB. Paznoxxenue
BEKTOpa o JIBYM
HCKOJIJIMHCAPHBIM BCKTOpaM.

KoopaunaTtsl BekTOpa.
CkansipHoe MIPOU3BE/ICHUE
BEKTOPOB, €ro  IPHUMEHEHHE
IS HAXOKIEHUS JUIMH u
YIJIOB.

Pemrenne 3agad ¢ NOMOIIBIO
BEKTOPOB. IIpumenenue
BEKTOPOB JJIsl pEIIeHUs 3a7ad
KHHEMaTHUKU U MEXaHUKHU

Hcnoan3oBaTh BEKTOPBI KakK
HalpaBJICHHbIE OTPE3KH, HMCCJIe0BaATh
reoMeTpUudecKuit (mepemenieHue) u

(usnueckuii (cuita) CMBICIBI BEKTOPOB.
3HaTH ompenedeHHsT CyMMBlI U Pa3HOCTH
BEKTOPOB, YyMHOXXEHHS  BEKTOpa  Ha
YHUCJIO, MCCJIE0BATh T€OMETPHUYECKHH U
(usnyueckuii CMBICIBI 3THX ONEpPaIUi.

Pemiatp reomeTpuyeckue 3aJayd  C
HCIIOJIb30BAHUEM BEKTOPOB.
PackiaaaniBaTh BEKTOP 1o JBYM
HEKOJUIMHEapHBIM BEKTOPaM.
Hcnoas3oBarth CKaJIIpHOE
MPOU3BEJICHUE  BEKTOPOB, BbIBOJAUTH
€ro OCHOBHBIC CBOMCTBA.

BpruucasaTs CcyMMy, pa3HOCTB U

CKaJIIpHOE NPOU3BEIACHUE BEKTOPOB B
KOOpAUHATaX.

IpuMeHATH CKAISIPHOE NPOU3BEICHUE
IUTSl HAXOXKIAEHHS JJIMH U YTJIOB

1. Beenenue:

https://resh.ed
u.ru/subject/le

sson/2506/sta
rt/

2.https://www
.yaklass.ru/p/

geometria/9-
klass/vektory-

9232
3.00001eHne

:https://resh.e
du.ru/subject/I|

esson/2507/m
ain/
4.https://resh.

edu.ru/subject
lesson/2511/s

tart/

JexaproBbl
KOOPANUHATHI
HA IJI0CKOCTH

9w

JexkapToBbl KOOPAHHATHI
TOYEK Ha MIOCKOCTH.
YpaBHeHuEe IpAMOM. Y TJIOBOU
KO?(pHUIIMEHT, TAHTCHC yTIa
HAaKJIOHA, MapajuieIbHbIe U
TIEPIIECHANKYIISIPHBIE TIPSIMBIE.
VYpaBHeHHne OKPY’KHOCTH.
Haxosxnenne KoopauHAT TOYEK
IIEPECEUEHUs] OKPYKHOCTU U
npsimoii. MeTtox  KoopauHAT

OcBauBarb MOHSATHE NPIMOYTrOJbHOU
CHCTEMBI KOOpJIMHAT, JIEKapTOBBIX
KOOpAWHAT TOYKH.

BeiBOAUTHL  ypaBHEHHUE  OpPSIMOH U
OKPY>XHOCTH.  BblaeasiTb ITOJIHBIN
KBaApaT JAJs HaxXOXJAEHHS LEHTpa U
paguyca OKPY>XHOCTHU o eé
YPaBHEHHIO.

Pemars 3a7a4nM Ha HAXOXKJAECHUE TOUYEK
MEPECEUECHUs] NPSAMBIX U OKPYXKHOCTEH ¢

1. KoHcnexr:
https://infouro

k.ru/sbornik-

uprazhneniy-
i-zadach-po-
teme-
dekartovi-
koordinati-na-

lploskosti-



https://resh.edu.ru/subject/lesson/2506/start/
https://resh.edu.ru/subject/lesson/2506/start/
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https://resh.edu.ru/subject/lesson/2506/start/
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2511/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://resh.edu.ru/subject/lesson/2511/start/
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
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https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html

opu peuIcHUun
TCOMCTPUYCCKUX 3ada4.
Wcnonp3oBanue METOOda
KOOpAWHAT B MPAKTUYCCKUX
3aJgadax

ITIOMOTIIFE0 METOJIa KOOPAHUHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOrO

ko3 dunreHTa nNpsMon Mpu perreHun
3a1a4, AJs OINpeJIeJIeHUs PACIOI0KEHHUS
NpSAMOI.

IIpuMeHSITH KOOPAWHATHI MPU PCIICHUU
TCOMETPUYCCKUX M MPAKTHUYCCKUX
3a/a4, ISl TTOCTPOCHUS
MaTeMaTHYCCKUX MOJICJICH pealbHbIX
3a1a4 («METOJI KOOPIUHATY).
IMonb3oBaTbCs AJ TIOCTPOCHUS U
McclieIoBaHuil U(PPOBBIMU pECypcamu.

3HAKOMHMTBCH C HUCTOPHEH  pa3BUTHA

reoOMeTpUH

2375689.html
2.3agaun:
https://www.e
\vkova.org/dek|
artovyi-
koordinatyi-
n-ploskosti



https://infourok.ru/sbornik-uprazhneniy-i-zadach-po-teme-dekartovi-koordinati-na-ploskosti-2375689.html
https://www.evkova.org/dekartovyi-koordinatyi-n-ploskosti
https://www.evkova.org/dekartovyi-koordinatyi-n-ploskosti
https://www.evkova.org/dekartovyi-koordinatyi-n-ploskosti
https://www.evkova.org/dekartovyi-koordinatyi-n-ploskosti
https://www.evkova.org/dekartovyi-koordinatyi-n-ploskosti

IIpaBuiIbHBIC
MHOT0YT 0JIbH
uKku. Jnuna
OKPY:KHOCTH
" IJI0IAAb
Kpyra.
Bbruuciienne
101 A/Ie i

(8 )

IIpaBunbHbIE
MHOTOYTOJIbHUKH, BRIUUCIICHUE
HX dJeMeHTOB. Yuciio nu u
JUTMHA OKpYy XHOCTHU. [{mmHa
JIyT¥ OKpY’KHOCTH. Pannannas
Mepa yria.

IInomane kpyra v ero
2JIEMEHTOB (CEKTOpa U
cermeHnTa). Beruucienue
wiomanei puryp,
BKJIIOYAKOMIIUX 3JICMCHTbI
Kpyra

DopMyJIIPOBATH OIpEACICHUE
MNPABUJIBHBIX MHOTI'OYTOJIBHUKOB,
HAXOJUTh UX DJIEMEHTHI.
IMoab30BaTHCS MOHATHEM JUITMHBI
OKPY>XKHOCTH, BBEJAEHHBIM C MOMOIIBIO
MPaBUIBHBIX MHOTOYTOJIbHUKOB,
onpeaeJsiTh YHUCJIO MU, JJIUHY OYTH U
paJuaHHYI Mepy yria.

IIpoBoauTh mepexon OT paJUaHHOU
Mepbl yIja K IpajlyCHOH U HaoO0OpoT.
OnpenensiTe 1mIomanb Kpyra.
BeiBoauTh opmyasl (B rpaayCHON U
paaraHHON Mepe) IJIst AJIUH AYT,
ILUIOIIAAEH CEKTOPOB U CErMEHTOB.
Boruuncasite mwiomanu Guryp,
BKJIFOYAIOIIUX 2JIEMEHTBI OKPY>KHOCTHU

(kpyra).

Haxoaurhb nuromaam B 3ajlayax peajbHON

KU3HU

1. Teopust:
https://www.y

aklass.ru/p/ge
ometria/9-

klass/dlina-
okruzhnosti-i-

ploshchad-
kruga-
9241/pravilny
e_
mnogougolni
Ki-9246/re-
983bb30f-
8304-4d02-
a739-
40bb351cb45
d

2.3anaHus:

https://math-

oge.sdamgia.r
u/test?theme=

112
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JABuxenust
IUIOCKOCTH

(6w

IlonaTtue o nBU>XKEHUU
miockocTu. IlapannensHslit
TEPEHOC, TOBOPOT U CUMMETPHUS.
Ocu U IEHTPBl CUMMETPHUH.
IIpocTeitmne npuMeHeHUs B
peuieHuu 3anaqy

Pa3oupars IIPUMEDBI,
WUTIOCTPUPYIOIME TOHATHUS JBUXKEHUS,
LIEHTPOB M OCell CUMMETpPHUH.

DopMyJIHpPOBaATH oIpeieaeHus
IapaniaejabHOro IEepeHoca, II0BOPOTa H
OCEeBOM CUMMETpUHU. BBIBOAMTBH UX
CBOIiCTBa, HAXOJIUTh HETIOJIBUKHBIC
TOYKH.

Haxoaurs LEHTpBHI
npocrermmnx Guryp.
IIpuMeHsATh napajuyleIbHbIA IIEPEHOC U

U OCU CUMMETPUHU

CUMMETPHIO npu pelieHun
IreOMETPHUECKUX 3a7a4 (pa3bupathb
MIPUMEPHI).

Hcnoab3oBaTh 111 [OCTPOCHUS U

HCCIIEOBAaHUH LU(PPOBBIE PECypPCHI

1.
https://mwww.y

aklass.ru/p/ge
ometria/9-

klass/dvizheni

e-

10434/poniati
e-dvizheniia-
simmetriia-
10437/re-
150d4afe-
9334-462c-
abe7-
22a9b9b43f1
0
2.3amaun:
https://famire
do.ru/i/15

3

hitps:// resh.ed
u.ru/subject/le

sson/2035/sta
rt/
4.

https://resh.ed
u.ru/subject/le

sson/3138/sta

rt/
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IloBTOpEeHNE
00001menue,
cUCTeMATH3
anus
3HAHUMH
(7 )

2

IToBTOpEHHE OCHOBHBIX
MOHSTUH U METOJIOB KYPCOB
7—9 kyaccoB, 00001EHE U
CHCTEeMaTH3aIlusl 3HAHUH.
IIpocreitniue
reoMeTpudecKkrue (GUrypbl U
ux cBoicTBa. U3mepenue
TCOMETPHUYCCKUX BCIIMYHH.

TpeyroabHuKH.

[TapannenbHblie u
MEePHEeHAUKYISPHBIC MIPsIMBIE.
OKpy>XHOCTh u KpYT.

OnepupoBaTh NOHATHUIMH: QuUrypa,
TOUKa, IpsMas, Yroj, MHOTOYIOJbHUK,
paBHOOECAPEHHBIM W  PaBHOCTOPOHHHUI
TPEeYTOJIbHUKH, NPSIMOYTOJIBHBIN
TPEeYroJbHHUK, MeJuaHa, OHCCeKTpHca u
BBICOTA TPEYTOJBHUKA, MapajlIeIorpaMm,
pomo, NPSIMOYTOJIBHUK, KBaJpar,
Tpamenus; OKPYXHOCTb,  KacaTeJlbHas;
PaBEHCTBO u nojooue ¢buryp,
TPEeYTOJILHUKOB; MapaJIeIbHOCTh U
MEePHEeHAUKYIIPHOCTh  OPSIMBIX,  yTOJ
MEXIY MPSIMBIMH, CHUMMETPHS

1.
IIpesenTanus:
https://infouro

k.ru/material.
html?mid=18
235

2. Tpenaxep:
https://ppt-

online.org/54
5842

3.Kaprouxu:
https://intolim

p.org/publicat
ion/povtorieni

ie-
ghieomietrii-
V-9-
klassie.html
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I'eoMeTpuueckue MOCTpOCHMUS.
VYTl B OKPYKHOCTH.
BrnucaHHBIE U ONTMCAHHBIC
OKPY>KHOCTH
MHOTOYTOJBHUKOB. [Ipsimas u
OKPYKHOCTb.
YeThIpEXYTOMbHUKH.
BrucaHHbBIE U OMTUCAHHBIC
YETHIPEXyTOJbHUKH.
Teopema ITudaropa u Hauana
TpuroHoMmerpuu. Pemenune
OOIINX TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYT'OJIbBHUKH.
[Ipeobpa3oBaHus IIIOCKOCTH.
Jsmxenuns. [Tomobue.

CummMmerpus.

IImomane. Brruucnenune
ILIOIAJIEH. ITmomanu
MOJI00HBIX GQUTYD.

JexapToBBl KOOpIWMHATHI Ha
MJIOCKOCTH.

BexTopbl Ha MIIOCKOCTH

OTHOCHUTEJIBHO TOYKU U MPSIMOW; JJIMHA,
paccTositHue, BeJIWYWHA Yyria, MJI0oLAalb,
MEPUMETD.

Hcnoab3oBaTh PpopMyJibl: NepuMeTpa U
II0IIa I MHOTOYTOJIBHUKOB,  JJIMHBI
OKPYXHOCTH W IUIOIIaAu Kpyra, oObEma
NPSIMOYTOJILHOTO TapaJluiejenumnena.
OnepupoBaTh NOHATHUSIMHU:
NpsIMOYTOJIbHAsI CUCTEMa KOOPJIMHAT,
BEKTOP; MCHOJb30BaTh JTH MOHSTHUS
JJIA Hpe)ICTaBIIeHI/ISI JAaHHBIX U peIJ_ICHI/ISI
3a7a4, B TOM 4YHCIIe U3 APYTUX Yy4eOHBIX
npenmeroB. PemaTes 3agauyu Ha
IIOBTOPEHUE OCHOBHBIX MOHITHH,
WJUIFOCTPALIMIO CBA3EH MEXIY
pPa3IUYHBIMHU YacTAMH Kypca.

Bb10upaTh MeTOI 11 pEIICHUS

3a7a49Hd.
Pemratrhb
KU3HHA

3aJa4YM U3 [OBCEIHEBHOU




PABOYAA ITPOI'PAMMA
YYEBHOTI'O KYPCA «BEPOATHOCTD U CTATUCTUKA».7-
9 KJIACCBI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

B coBpeMeHHOM 1MDPOBOM MHUPE BEpPOSTHOCTh M CTATHUCTHKA
npuoOpeTaroT BcE€ OOJNBIIYI0O 3HAYMMOCTh, KaK C TOYKH 3pEHHS
MPAaKTHYECKUX TMPHJIOKEHUW, TaKk H WX pOJId B 0Opa3oBaHUH,
HEOOXOJUMOM KaKJIOMy uelloBeKy. Bospacraer uumcno mnpodeccuii,
MpU OBJAJCHUU KOTOPBIMH TpeOyeTcsi xopoilirasi 6a3oBasi MOATOTOBKA
B 00JIaCTH BEpPOSITHOCTH M CTATUCTHUKH, TakKas IOJrOTOBKa Ba)kKHA
JUTS. TIPOJIOJDKSHUST 00pa3oBaHUsl M Ul yCIENIHOM npodeccuoHaIbHON
Kapbepel.

Kaﬁ(}lblﬁ YCJIOBCK IMOCTOAHHO TIPUHUMACT PEHICHHUA Ha OCHOBE
HMCIOHIINXCS Yy HEro AaHHBbIX. A JJIsL 06OCHOBaHHOFO MPpUHATUA
pelieHuss B YCIOBHUSX HEJAOCTaTKa MJIM HW30bITKAa HWHPOpPMAIMU
HEOOXOUMO B TOM  4YHCIE  XOPOIIO copmMupoBanHoe
BE€POATHOCTHOC M CTATUCTUYCCKOC MbIIIJICHHUC.

MMeHHO MOATOMY OCTPO BCTajla HEOOXOJIMMOCTh CHOpMHUPOBATH Y
oOyvaromuxcs (yHKIMOHAJIBHYIO TI'DPAaMOTHOCTh, BKJIIOYAIOIIYIO B
ce0ss B KayecTBe HEOTHEMJIEMOW COCTaBJISIFOLIEN yMEHHUE
BOCHIPUHHUMATh M  KPUTHYECKH  aHaJM3UPOBAaTh  HMH(OPMALHIO,
NIPEACTABICHHYIO B Pa3IMYHBIX (opMax, MOHHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHX peaJbHBIX IPOIECCOB u 3aBUCHMOCTEH,
MIPOU3BOJUTH IMPOCTEUIINE BEPOATHOCTHBIE pacd€Thl. 3HAKOMCTBO C
OCHOBHBIMH INpUHOHMIAMU cOopa, aHaJIM3a M NPEeACTaBJICHHUS JaHHBIX
W3 pa3IUYHBIX cdep XKU3HU Oo0lIecTBa W rocyJapcTBa MpuoOIaeT
o0ydJammuxcs K OOIIeCTBEHHBIM HHTepecaM. I3ydueHne OCHOB
KOMOHMHATOPUKHU pa3BHUBAE€T HaBBIKM OpraHM3aluu Iepebdopa u
IoAICYeTa 4YHCJIa BapHaHTOB, B TOM YHUCJE, B INPUKIAJHBIX 3aaadax.
3HaKOMCTBO C OCHOBaMH TeopuHu TpadoB co3maéT MaTeMaTUYeCKUU

¢byngamMeHT 111 GOPMHPOBAaHHS — KOMIIETCHIUN B obmactu
nHQopMaTHKU H HUGPOBBIX TexHojorwit. Ilomumo »sToro, mpum
U3y4EeHUH  CTaTUCTHKH n BEPOATHOCTH oboramarorcs

MPE/CTaBICHUSI ydJalIUXCsd O COBPEMEHHOM KapTHHE MHpa |
METO/JaxX €ero HWCcCieNoBaHus, (opMHpyeTcss MOHMMAHHE PpOJHU
CTaTHCTUKN KaK HCTOYHHUKA COIMAJIBHO 3HAYNMON HWHOpManum u
3aKJIAIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIJICHHUS.

B coorBercTBHM € OAaHHBIMH LEJSIMH B CTPYKType MPOTPaMMBI
y4ueOHOro Kypca «BeposSATHOCTh M CTATHCTHKa» OCHOBHOW HIKOJIBI

MATEMATUKA. 5—9 knaccel 89



BBLACJICHBI CIEIYIOIUE COAEPKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBnenue JIAaHHBIX U omnucaTesbHas CTaTHUCTUKAY;
«BeposiTHOCTE»;  «DJIeMeHTBl KOMOWMHAaTOpHKH»; «BBenenue B
TCOPUIO TpadoBy.

Copepxxanue nuHuM «lIpencraBieHue MaHHBIX M ONHUCATEJIbHAs
CTaTHCTUKa» CIIY)KHUT OCHOBOH IIi ()OPMHUPOBAHUS HABBIKOB PaOOTHI
¢ wuH(boOpManMe: oOT UTeHUs W UHTepnperaunu uHopmanuw,
MpEACTAaBJICHHOW B TaOJHMIaX, HAa quarpaMMmax u rpadukax g0 coopa,
NpEeACTAaBICHUs W  aHajlu3a JaHHBIX c HCI0JIb30BaHUEM
CTaTHCTUYECKNX XapaKTePUCTHUK CPEIHUX M pacceuBaHusi. Paboras c
JIaHHBIMHU, OOydYarolIuecss yd4arcs CYHUTBIBATH W HHTEPIPETHUPOBATH
JIaHHbIE, BBIJBUIaTh, apryMEHTHPOBATh U KPUTHKOBATH MpocTeiiine
TUTOTE3BI, pa3MBILIATH Hajg (akropamu, BBI3BIBAIOIIIUMU
U3MEHYMBOCTb, M OIIEHUBATh HX BIMSHUE Ha paccMaTpuBaeMble
BEJIMYHUHBI U IMIPOLIECCHI.

NuTyuTuBHOE  IIpEeACTaBIE€HHWE O  CIYy4YallHOM  M3MEHYHUBOCTH,
HUCCJICTOBAHUE 3aKOHOMEPHOCTEN u TEHJCHIIMHN CTAHOBUTCS
MOTHUBUPYIOLIEH OCHOBOM JAJi1 U3YYEHUS TEOPUHU BEPOSITHOCTEH.
Bonpiioe 3HadueHWe 31eCh MMEIOT  MpPAaKTHYECKHE — 3aJaHus, B
YaCTHOCTH OIIBITHI C KJIACCHUYCCKHUMU BEPOATHOCTHBIMU MOACIIAMMU.

[loHaTHE BEpOSITHOCTHM BBONMTCSI Kak Mepa MPaBAONON00uUs
caydaiiHoro coOeitus. Ilpum  wu3ydeHum Kypca obOyuaromuecs
3HAKOMSTCS C NPOCTEHMIIMMHU METOJAMH BBIYUCIEHHUS BEPOATHOCTEN
B CIly4alHBbIX DKCNEPUMEHTAX c PaBHOBO3MOKHBIMU
DJIEMEHTapHBIMHU HCXOHaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MIO3BOJIAIOLIMMH CTaBUTh M pemiaTh Oosee clokHbIe 3amadu. B kypce
BXOJST HayallbHbIE IIPEICTAaBICHUS O CIy4aWHBIX BEIWYMHAX MU HUX
YHUCIOBBIX XapaKTEPUCTUKAX.

Taxxke B paMKax 3TOro Kypca OCYIIECTBIIETCS 3HAKOMCTBO
oOyuarommxcsi ¢ MHOXECTBAMM M OCHOBHBIMU OIEpallMsIMM  Haj
MHOY>KE€CTBAMM, pPACCMATPHUBAIOTCS IIPUMEPHI NIPUMEHEHUs JUIS
pemieHus  3ajad, a  TaKKe€  HCIOJIb30BaHUSA B APYTHX
MaTEeMaTHYECKUX KypcaX U y4eOHBIX IpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B 7—9 xnaccax wm3ydaercs Kypc «BepodaTHOCTH W cTaTHCTHKay,
B KOTOpbIH BxomsaT pasgensl: «llpeacraBiieHue JTaHHBIX u
orucaTeIbHas CTaTHCTHKAY; «BeposiTHOCTBY; «DneMeHTBI
KOMOWHATOpPUKN»; «BBemenne B Teopuio rpadoBy».

Ha m3ydenne maHHOTO Kypca OTBOAWT | ydeOHBIM 9Yac B HEIEIIO
B TEYEHHE KaXXJIOTo roja odOydenus, Bcero 102 yueOHBIX daca.



COJEPKAHUE YYEBHOT'O KYPCA (IIO 'OJJAM OBYYEHMUA)

7 xkjaacce

IIpencrasienue maHHBIX B BHUJE TaOJHI[, IuUarpaMM, rpadHKOB.
3amosiHeHWe  TaOJHL, YTEHHWEe W  IIOCTPOCHHE  Juarpamm
(cTonOuKOBBIX (CTOJIOYATHIX) W KPYroBbIX). UTeHue rpaduKoOB
pealbpHBIX TMpolleccoB. M3Bieduenme mHDOpMAUWKU W3 aUarpaMM U
TaOJINLI, UCTIOJIb30BAHUE U UHTEPIPETAUS JTaHHBIX.

OnucarenpHasl CTaTUCTHKA: cpeflHee apudMeTHueckoe, MeauaHa,
pa3Max, HauOoJIblllee U HAaWMEHBIIIee 3HAYCHHs] HaOOpa YHCIOBBIX
JNaHHBIX. [IpuMepsl cnydyallHONM N3MEHUYHUBOCTH.

Crny4daliHbIH OKCIEpUMEHT (OIbIT) W Cclly4yailHoe coObITHE.
BepositHocTh u wacToTa. Poiib MaJiOBEpOSITHBIX W TPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B TIpUpoAe W B oOmecTBe. MoHera |
UrpajbHasi KOCTbB TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. CreneHs BepumimHbl. Yucino pédep wu
cyMMapHasi CTeleHb BepiuH. [IpeacTaBieHne O CBI3HOCTH Tpada.
Iemn w nuknel. [Tyt B rpadax. OO0xox rpada (2HIepoB IyTh).
[IpencrasneHue o0 opueHTHUpoBaHHOM rpade. Perrenue 3amay ¢
MoOMOIIIbI0 rpadoB.

8 knacc

[IpencraBienne naHHBIX B BHAe TaOmuL, AWarpamm, TrpadHKOB.
MHO>XeCTBO, 3JIEMEHT MHOXECTBa, HOAMHOXecTBO. Omnepainuu Haj
MHO>KECTBaMHU: 0o0beMHEHUE, repecedeHue, JIOTIOJIHEHHE.
CpoiicTBa omepamuii HaJg  MHOXXECTBaMH: IIEPEMECTUTEIIBHOE,
COYETATENIbHOE, paclpeleIUTeIbHOe, BKJIIOYeHMs. lcnoas3oBaHue
rpau4ecKkoro MpeACTABICHUS] MHOXKECTB Ul ONMCAHUS peaJbHBIX
MPOLIECCOB U SBJICHUH, NIPU PELICHUH 3ajad.

Nsmepenue pacceuBaHus JaHHBIX. JlMcriepcusi U cTaHAApPTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpoB. Jlnarpamma paccenBaHHs.

DneMeHTapHbIe  COOBITHA  ciaydaiHOTOo  ombita.  CiydaifHble
coOpiTusi. BepostHOCTH CcOOBITHH. ONBITHI C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU  COOBITUsIMU. CiyuaitHeiii  BeIOOp. CBsI3b MEXIY
MaJIOBEPOSITHBIMH M NPAKTUYECKH JOCTOBEPHBIMH COOBITHSIMH B
mpupoje, oOIIecCTBE U HayKe.

Hepeso. CpoiicTBa  JOepeBbBCB: €IMHCTBEHHOCTh MyTH,
CyIIECTBOBAHME  BHUCSAYEH  BEPIIMHBI, CBSI3b  MEXIY  YHCIIOM
BepmnH u yucioMm pébep. [IpaBunmo ymHOXeHus. Pemenme 3amad c
noMmompio rpadoB.  IIpormBomonoxHble  coObiTms.  Jlmarpamma
Oitnepa. OOBeauHEeHHE U mHepecedeHne coObITHii. HecoBmecTHBIE
cobprTusi.  dopmyia CIIOKEHUS BEPOSITHOCTEH. YcnoBHas
BEPOSITHOCTb.



IIpaBuno ymHOxeHus. HesaBucuMmbele coObiTus. [IpencraBicHue
SKCIEpUMEHTAa B BHJE JepeBa. PelmieHne 3amad Ha HaXOXJICHHE
BEPOSATHOCTEH C TIOMONIBIO JepeBa CIy4allHOTO 3KCICPUMCHTA,
nuarpamMm Jitnepa.

9 kJ1acc

[IpencraBienne JaHHBIX B BHIE TaONHI, Juarpamm, I'padHKOB,
WHTEpIpEeTalnsl JaHHBIX. UTEHHWEe M TOCTpPOEHHE TaOJUI, IHarpamm,
rpaHuKOB 0 peaabHBIM JIaHHBIM.

[TepectanoBkn u ¢axropuan. CodeTaHuWs] U YHCIO COYECTAHHI.
Tpeyronsnuk  Ilackansa. Pemenwe 3amady ¢ HUCHOJB30BAHHEM
KOMOUWHATOPHUKHU.

I'eomerpuueckast BeposTHOCTb. CiydailHBIH BBIOOp TOYKH U3
(uTypHI Ha IOCKOCTH, U3 OTPE3Ka M U3 IYTH OKPY>KHOCTH.

Hcneitanne. Ycenex u Heynada. Cepuss HCHBITAaHUM 10 TEPBOro
ycrexa. Cepusi ucnbitanuii bepnymnmu. BepositHocTn coObiTHii B
Cepuu UCIbITaHUN bepHyIn.

Crnyuaiinas BEJIMYMHA u pacnpeneneHue BEPOATHOCTEH.
MaremaTnueckoe 0XKHJTaHHUE u JIUCIIepCHs. [Tpumepsl
MaTeMaTHYECKOr0  OXHUAAHHUS  KaK  TEOPETHUYECKOro  CPeJaHEro
3HAYECHUs BEIWYMHBL. MareMarudeckoe OXHIaHUE U JUCHEPCUs
CllydaliHOW BEJIUYMUHBI
«YHCJIO YCIIEXOB B CE€puUM HcCIbITaHUU bepHyium».

[Monsitue o 3akoHe OoJbIIMX YHcesn. M3MmepeHHe BEpOSITHOCTEH C
IIOMOILIBIO YacTOT. Posib 1 3HaueHHE 3aKOHA OOJIBIINX YHCEI B IPUPOIE
U obmiecTBe.

NNPEAMETHBIE PE3YJIbTATBI OCBOEHMUA
INPUMEPHOU PABOYEHN IIPOTPAMMBI KYPCA (IIO
I'OJAM OBYYEHUA)

[IpenmeTHble pe3ynbTaThl OCBOEHHA Kypca «BepositHocTs n
CTaTUCTHKa» B [(—9 Kjaccax XapaKTepHU3YIOTCS CIeIYIOIINMU
YMEHUSAMH.

7 Kjace

1. UYwmratp wuHGOpMaAIHMIO, NPEACTAaBICHHYIO B Tabnuiax, Ha
JrarpaMMmax; MpeACTaBISTh JaHHbIE B BHUAE TaOJNI, CTPOUTH
nuarpaMMbl  (CTOIOMKOBBIE (CTONIOYATBIE) W KPYTOBBIE) IO
MacCUBaM 3HA4YECHHUM.

2. OnucelBaTh H  HMHTEPIPETHPOBATH  pEaJIbHBIC  YHCIIOBBIC
JlaHHbIe, TIPEJCTABJIICHHbIE B TalOIWIax, Ha JAuarpammMax,

rpadukax.
3. MHcnomp3zoBaTh [  ONHWCAHWS  JAHHBIX  CTATHCTHYECKHE
XapaKTepUCTHKH:  cpeaHee  apudMeTHYecKoe,  MeaHuaHa,

HauOoJIbIlIee U HAUMCHBIIIEE 3HA4YCHMHA, padMax.



HNmers mnpencraBieHHWe O CIydyalHOW HW3MEHUYMBOCTH Ha
mpuMepax IIeH, (PU3WYECKUX BEIWYHWH, AHTPOIIOMETPHUUCCKUX
JIAaHHBIX; UMETh npejcTaBiIeHue o CTATUCTUYECKOU
YCTOMYUBOCTH.

8 kiacce

1.

N3Bnekars u peoOpa3oBBIBATH nHpOpMaLHIO,
MpPEJICTaBICHHYI0O B BHAE TaOJUI, JaUarpamMMm, TpaguKoOB;
MPEJICTaBISATh JaHHbIE B BUAE TaOJHI, Iuarpamm, IpadHKoB.
OnuceiBaTh JaHHBIE C MOMOIIBIO CTaTUCTHYECKUX IOKa3aTesei:
CpeIHUX 3HA4Y€HUM M Mep pacceMBaHus (pa3max, AUCHEpcHUs U
CTaHJApPTHOE OTKJIOHEHUE).

Haxonute 4acToThl YMCIIOBBIX 3HAYE€HHH M YacTOTHI COOBITHIA,
B TOM YHCJE IO pe3ysibTaTaM HW3MEpEeHUH M HaOJIOJIEHUH.
Haxonutre BEpOSITHOCTH CiydalHBIX COOBITMM B ONBITax, 3Has
BEPOSTHOCTH 3JIEMEHTAPHBIX COOBITHH, B TOM YHCJE B ONBITax
C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
Hcnonb3oBaTh rpaduyeckue MOAEIU: JIEPEBO  CIIy4alHOTO
SKCMEPUMEHTAa, JAuarpaMMbl Diepa, 4HucIoBas IpsMasi.
OmnepupoBaTh  MOHSATHAMU: MHOXECTBO,  IOJMHOXECTBO;
BBITIOJIHATH ~ ONEpali  HaJl MHOXECTBaMHU: OO0bEINHEHHE,
repeceycHue,  JOIOJIHEHHUE; MIEPEUUCIIATh 3JIEMEHTBI
MHO’KECTB; IIPUMEHSTh CBOICTBAa MHOXECTB.

Hcnonp3oBaTh rpaduueckoe  NPEACTABICHHE  MHOXECTB |
CBsI3ell MEKIy HUMM Il ONMCAHUS NPOLIECCOB U SBICHUH, B
TOM 4YHCJEe IpU pelIeHWH 3amad U3 JOPyTHuX  y4eOHBIX
NPEIMETOB U KYpPCOB.

9 kJace

1.

U3Bnekars " peodpa3oBbIBATH nHpOpMALIHIO,
MPEACTAaBICHHYI0O B Pa3JUYHBIX HCTOYHUKAX B BHUAE TabuII,
auarpamMMm, rpadHKOB; TPEICTaBIATH  JaHHbBIE B BHIE
TabIUI, AUarpaMM, TpaHuKOB.

Pematp 3amaun oOpraHM30BaHHBIM IepeOOpPOM BapHaHTOB, a
TaKke C HCHOJB30BAHMEM KOMOWHATOPHBIX  HPaBUI U
METOJIOB.

Hcnonp3oBaTh onmcarelbHbIE XapaKTEPUCTUKHU JUJII MacCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCIJIC CpPEJHUE 3HAYCHUS WU MeEpbl
paccenBaHUs.

HaxoauTe 4acTOTHl 3HAYEHUU U YaCTOTHI COOBITHUS, B TOM YHCJIE
MOJIB3YSICh  pPe3yJIbTaTAMU  TNPOBEAEHHBIX  HM3MEPCHHH U
HaOIIOIEHU.

HaxoauTe BEpOSTHOCTH CIIy4allHbIX COOBITUH B HM3y4CHHBIX
OMbITaX, B TOM UYHCJIE€ B OIBITAX C PaBHOBO3MOXXHBIMH
SJIEMEHTapHBIMU COOBITUSMH, B CEPUSX HCIBITAHUH 1O IEPBOTO
ycrnexa, B Cepusix UcnblTaHui bepHysuim.

WNmers mnpencraBieHue O  CIydyalHOW BEJIMYMHE U O



pacrpeiesieHUd BEepPOsITHOCTEH.

HNmers mnpencraBieHHe O 3aKOHE OOJBIIMX 4YHCEN Kak o
MPOSIBIICHUH 3aKOHOMEPHOCTH B CIyYalHOW H3MEHYHBOCTH H
0 pOJIM 3aKOHA OOJBIINX YHCEN] B MPHUPOJE U OOIIECTBE.



TEMATUYECKOE IIJTAHUPOBAHUE YYEBHOI'O
KYPCA(ITIO 'OAAM OBYYEHUA)

7 xnacc (ae menee 34 u)

HazBanue
pazaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE
colep:KaHue

XapaKTepncnma ACATECJIbHOCTH Oﬁy‘l AU XCHA

JJIeKTPOHHBIE
(uugpoBbie
o0pa3oBaTejibH
ble pecypchbl)

IlpencrasiieHue
TAaHHBIX
(7w

[IpencraBneHue JaHHBIX B
tabnunax. [Ipakruyeckue

BBIYUCIICHUSA 110
TaOJIUYHBIM JTAHHBIM.
N3Bneuenue "
WHTEpIpeTanus

TaO MUY HBIX JAHHBIX.
[IpakTtuueckas padora
«Tabaume».
I'paduueckoe
Mpe/CTaBlIeHUEe JaHHBIX
B BULE KPYTOBBIX,
CTOJIOMKOBBIX

(cTombuaThIX) IHarpaMM.
YreHue Uu MOCTPOECHUE
JIHarpamMm. ITpumepsr
nemorpaduaecKkux
JarpaMm.
IIpakTnueckas
«JlmarpaMmsbI»

pabora

OcBauBarthb crnocoobl Mpe/ICTaBICHUSA
CTAaTUCTUYCCKHUX JaHHBIX u YUCJIOBBIX
MAacCHBOB C IOMOIIbIO TAOJIHI] U AUArpaMm C
HCIIOJIb30BAHUEM  aKTyaJbHBIX M  BaXKHBIX
JIaHHBIX (nemorpaduueckue JIaHHBbIE,
IIPOU3BOJCTBO IIPOMBIIIIIEHHOHN u
CEJIbCKOXO03511CTBEHHOU NPOAYKLIUH,
oO1IecTBeHHbIE M IPUPOAHBIE SIBICHUSA).
HN3yyaTh MeTOabl padoOTHl ¢ TaOJIMYHBIMH H
rpadu4ecKUMU MPEICTABICHUSIMH JTaHHBIX C
MOMOIIBI0 IU(GPOBBEIX PECypcoB B  XOJIe
MIPaKTUYIECKUX padoT




OmnmcareabHa
A CTATHCTHKA

(CR))

YucnoBbie HAOOPHI.
Cpenuee
apudmernueckoe.
Menuana 4MCIOBOTO
Habopa. YCTOHYHBOCTH
MeIHaHbI.
[IpakTnueckas padora
«CpenHue 3HAYCHUS Y.
Haubombiiee u
HAaUMCHBUICC 3HAUYCHUA
YHUCJI0BOTO Habopa.

OcBauBaTh MOHSITHS: YUCIOBOW HaOOP, Mepa
IICHTPAJIbHOW TEHIACHIHWU (Mepa IIeHTpa), B

TOM  4YHCIIe  CpeaHee  apupMeTHYecKoe,
MeIHaHa.

OnuceiBaTh CTaTUCTHYECKHE JIAHHBIE C
MOMOIIBIO  CPEeIHEro apu(METHUYECKOro |

MeauaHbl. PemraTts 3amaun.

HN3yuaTh cBoiicTBa cpeHUX, B TOM 4YHCIE C
MOMOIIBIO IU(GPOBBIX PECypcoB, B XOJe
MPaKTUYECKUX padoT.

OcBauBaTh MOHSATHS: HaUOOJIbIIICE U HAUMEHbIIIEE

Pazmax 3Ha4YEHHs YHUCIIOBOI'O MAacCHBa, pa3Max.
Pemarp 3agaum Ha BBIOOp cHoco0a OMMCAHUS
JAHHBIX B COOTBETCTBHUM C MNPUPOJNON AAHHBIX U
LETSIMU MCCIIeIOBaHMS
Cuayuaiinasi Crnyualinas OcBauBaTh NOHATHSA. YacTOTa 3HAYEHHUH B
H3MEHYHMBOCTHL| W3MEHUMBOCTH MaccuBe JaHHBIX, TPYNNUPOBKA JaHHBIX,
(6 ) (mmpumepsl). Yacrora THCTOrpaMMa.
3HAYEHWI B MaccuBe CTpouTh 1 AaHAJIM3UPOBATH  TUCTOTPAMMBI,
JaHHBIX. ['pynmupoBka. NnoAOMpAaTh MOAXOASAIINN Iar IPYIITHPOBKH.
I'ucrorpaMmel. OcBauBatb TpaduUecKue IPEACTABICHUI
IIpakTuueckas pabora pa3HbIX BUAOB CIIy4YallHOM U3MEHYMBOCTH, B
«Crnygaiinas TOM YHCIIe C ITOMOIIBI0 MU(POBEIX PECYpPCOB,
M3MEHYUBOCTHY B XOJIe¢ ITPAKTUIECKON pabOTHI




BBenenne B

I'pad, Bepmmua, pebpo.

OcBauBarp NOHSATHA. Tpad, BeplIMHA

TEOPHI0 IIpencraBnenue 3amadu c rpada, pebpo rpacda, creneHp (BaJICHTHOCTH

rpagos TIOMOUIBIO rpada. BEPIINHBI), IENb U IIHUKJI.

(4 v) CreneHb (BaJIEHTHOCTBH) OcBanBaTh MOHATHS. IIYTh B rpade, diiepos
BepmuHbL. Yucio péodep yTh, 00x01 Tpada, OPUCHTUPOBAHHBIA Tpad.
W CyMMapHasi CTeleHb PemraTh 3agaum Ha NOMCK CyMMBI CTENEHEH
BepminH. llens u 1wk BepiinH rpada, Ha MOMCK obxoxa rpada, Ha
IIyts B rpade. [Touck myTeil B OpUEHTHPOBAHHBIX Tpadax.
[IpencraBnenue 0 | OcBaumBaTh cnOCOOBI TPEICTABICHUS 3a]1a4
cBsizHOCTH Trpada. OOXxox M3 Kypca airedpbl, TE€OMETPHUU, TEOPHH
rpada (diIepoB MyTh). BEPOSTHOCTEH, JIPYTHX peaMEeTOB c
IIpencraBienue 00 IIOMOILBIO rpagoB (kapThl, CXEMBI,
OPUEHTUPOBAHHBIX 9JEKTPUYECKHE  [end, (yHKIHOHAJIbHBIC
rpadax COOTBETCTBUsI) Ha IpUMEpax

BepositHocets | CryuyailHbINA OIIBIT M OcBauBaTh NOHATHSA. CIy4ailHBIM OMNBIT H

U 4aCcTOTa ciaydaiiHoe coOpITHE. ciay4dalHOe  COOBITHE, MAaJOBEpPOATHOE U

cay4aifHoro BepositHOCTB M wacToTa IIPaKTHYECKH JOCTOBEPHOE COOBITHE.

co0bITHSA COOBITHS. Poms H3yuaTthb 3HaYUMOCTD MAaJI0BEPOSITHBIX

(4 9) MaJOBEPOSITHBIX u | coOblTHii B mpupojae U oOmecrse Ha
MIPaKTHYECKU BaXKHBIX IMpUMepax (aBapuu, HECUYACTHBIC
JIOCTOBEPHBIX COOBITHIA cily4dau, 3ammra NEepCOHaIbHOU
B mpupomae u B | mHoOpmManuu, nepeaada JaHHBIX).
obmectBe. MoHera U HN3yuarsb poJib KJIACCUYECKUX
WTpanbHast KOCTh B | BEPOATHOCTHBIX Mozenen (MoHerTa,
TEOPHUH BEPOSITHOCTEIA. WrpajgbHas KOCTh) B TEOPHH BEPOATHOCTEH.
IIpakTnueckas pabora Ha6aonaTe M M3y4aTrh 4acTOTy COOBITHH B
«Yacrora BBITIAJICHUS MPOCTBIX KCIIEPUMEHTAaX, B TOM YHCIIE C
opJta» IMOMOIIBI0 HH(MPOBBIX PECypcoB, B XOJe

MIPAKTUYECKONH pabOTHI




O0001eHNE,
KOHTPOJIb

6w

HpeﬂCTaBHeHI/Ie JaHHBbIX.

OnucarenbHast
CTaTHCTHKA.
BeposTHoCcTh
CITy4aifHOTO COOBITHUS

IloBTOPATH H3y4YeHHOE U BbICTPAUBATH
CUCTEMY 3HaHUI.

Pemare 3agaum Ha OpeacTaBICHHE U
ONMCAaHUE JaHHBIX C IMOMOIIBIO H3YYEHHBIX
XapaKTEPUCTHUK. OO0cyxaaThb NpUMepbI
CIy4alWHBIX COOBITHI, MaJOBEpPOSITHBIX U
NPAKTUYECKH JTOCTOBEPHBIX CIIy4alHBIX
COOBITHH, WX pOJM B TPUPOJAE U IHKU3HHU
YyeJoBeKa




8 kaacc (He meHee 34 u)

Ha3zBanue
pazaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE
colep:KaHue

XapakTepucTHKA JeATeTbHOCTH 00y4aronmxcst

JJIeKTPOHHBIE
(uugposbie
o0pa3oBaTejibH
ble pecypchbl)

IloBTOpEHUE
Kypca7 kjacca
(4 9)

IIpencraBneHue JaHHBIX.
OnucarenbHast
craructuka. CiydaiiHas
n3MeHUYnBOCTh. CpeHue
YHUCI0BOTO Habopa.

Crnyuaiinblie COOBITHSI.
BeposiTHOCTH M 4acTOTHI.
Kmaccnueckue MOIEIIN
TEOPUU BEPOSITHOCTEM:
MOHETa W  HWrpajibHas
KOCTh

IloBTOPSATE WU3y4YEeHHOE U
CUCTEMY 3HAHUI.

Pemats 3amaum Ha OpeAcCTaBICHUE U
OMUCAaHUEC HaHHBIX C IIOMOIIBIO H3YUYCHHBIX
XapaKTePUCTHK. Pematn 3axaun Ha
MIPEJCTABICHUE TPYNIUPOBAHHBIX MJAHHBIX U
OIMCaHMUE CJIIy4allHOM NW3MEHYHMBOCTH.

Pemrate 3amaum Ha ompeAeseHHE 4YacTOThl

BbICTpanBaThb

ciydaiHbIX COOBITHH, 00cyXIeHue
NIPUMEPOB CIIy4alHbIX COOBITHH,
MaJIOBEPOSTHBIX H MIPaKTHYECKU

JOCTOBEPHBIX CIyYalHBIX COOBITHH,
POJIM B IPUPOAE U KU3HH UYEJIOBEKaA

nux

OnucareabHas
CTATHCTHKA
PacceuBanue
MaHHBIX

(4 1)

Ortxnonenns. ucnepcus
YHUCIOBOTO Habopa.
CrargapTHOE OTKIJIOHCHUE
YUCIIOBOTO
Habopa. JuarpamMMel

pacCceuBaHusd

OcBauBarhb NMOHATHUA: JAUCTIEPCUA u
CTaHOapTHOEC OTKJIOHCHHC, HCIIOJIb30BaTh
OTH XapaKTECpUCTUKHU JJIsL OITMCaHUsA

paccenBaHuAaA TJaHHBIX.
BblLlBI/IFaTL rHIoTe3bl 00 OTCYTCTBUU WA

HaJIn4uu CBA3U 10 AvnarpamMmmam
pacceuBaHud.
CTPOI/ITL ArnarpaMmbl pacceuBaHus 10

HUMCIOIUMCA JaHHBIM, B TOM YHUCJIC C
NOMOIIIBbKO KOMITBIOTECpPA




MHo:KecTBa MHOXECTBO, IOAMHOXKECTBO.| OcBauBaTh NMOHATHUS. MHOXECTBO, JIEMEHT
(4 v) Omnepauuu Haj MHOJKECTBA, MOJIMHOXKECTBO.
MHOXECTBaMU: BbINOJHSATH ONepaluy HaJl MHOXKECTBAMU:
o0ObeIMHEHHE, IIepeceyeHue, | OObeIUHEHUE, IePEeCceueHUe, JOIONHEHUE.
IOTIOJIHEHHUE. Hcnoab3oBaTh ¢BOCTBA: IIEPEMECTUTEIIHHOE,
CBoiicTBa onepanuii Haj coueTaTelIbHOe, paclpeleIUTeNbHOE, BKIIOYEHHU.
MHOXECTBAMHU: Hcnoab3oBaTh rpaduueckoe MpeicTaBlICHUe
[epeMeCTUTEIBHOE, MHOXECTB TP OIHMCAHUY PeajIbHBIX IPOLECCOB U
COUYETaTENbHOE, SIBJICHUI, TTPH PEILICHNUH 33a]]a4 U3 IPYTHX Y4eOHBIX
pacnpenenuTensHoe, IpeIMETOB U KypcoB
BKJIIOUEHUSL.
['paduueckoe npeacTaBiIeHne
MHOXKECTB
BeposTHOCTE DieMeHTapHbIE OcBauBath HOHATHS: >7IeMEHTApHOE
c1y4anHoro COOBITHSI. Cnyuaituple | coObITHE, ciyuaifHoe cobbITHE KaK
COOBITHSI COOBITHS. COBOKYITHOCTb 671arONpPHATCTBYIOLINX
(6 1) BiiaronpusitcTByromue SJIEMEHTAapHBIX COOBITHI, PaBHOBO3MOXHBIE
3JIeMEHTapHbIE COOBITHS. 3JIEMEHTapHbBIE COOBITHS.
BepostHOCTH  COOBITHIA. Pemars 3aga4um Ha BBIYHCJIEHUE
OmnBITH C | BEepOSTHOCTEH COOBITUH TO BEPOATHOCTSIM
PaBHOBO3MOXHBIMHU SJIEMEHTApHBIX COOBITHI CIy4alHOTO OIIBITA.
SJIEMEHTapHBIMHU Pemarp  3agauym  Ha BBIYHCIICHUE
cooprTusiMu. CirydaitHbIi BEpPOSITHOCTEH!  COOBITHH B OmBITaX C
BBIOOD. PaBHOBO3MOIKHBIMU 3JIeMEHTapHBIMU
[IpakTHaeckas pabora | COOBITHAMH, B TOM 4YHUCIE C IOMOLIBIO
«OnBITHI ¢ | KoMIblOTepa.
PAaBHOBO3MOXXHBIMHU [poBoauTh W  HM3y4aTb  ONBITHI  C
3JEMEHTAPHBIMHI PaBHOBO3MOIKHBIMHU 3JIeMEHTapHBIMU
COOBITUAMU coObITUAMU  (C  HCIOJIB30BAHMEM  MOHET,




WTpaJIbHBIX  KOCTEH, JIpyrux
X0/e MPAKTHIYECKOH padOThI

MoJelieli) B

BBenenne B
TEOpUI0
rpagos

(4 9)

Hepeso. CaolicTBa
JlepeBa: €IWHCTBEHHOCTH
MyTH, CYIIIECTBOBAHUEC
BHCSTUEH BEPIIUHBI,
CBSI3b  MEXKIY  YHUCIIOM
BCpUINH u YHUCIOM
péodep. [IpaBuio
YMHOMKEHUs

OcBauBaTh MOHSTHS: JCSpEeBO Kak rpad Oe3
LMKJa, BHCsA4Yas BepiinHa (JIHCT), BETBb
JlepeBa, yTh B JIEpeBe, AUAMETpP JIepeBa.
H3yuaTh cBOiicTBa jepeBa: CYIIECTBOBaHUE
BHCSYEW BEpIIMWHBI, €IMHCTBEHHOCTH IYyTH
Me>1<)1y ABYMsL BEpIINHAMHU, CBA3b Me>1<;1y
YHCJIOM BEPIIWH U Y4HUCIIOM pEdep.

PemiaTh 3aJa4Yd Ha MOKMCK M MEPEUUCIICHHE TMyTeit
B JIepeBe, OMNpe/IelICHHE Ynciia BEPIIUH WK pEOEp B
JepeBe, 00Xoa OMHApPHOTO IepeBa, B TOM HYHCIE C
MPUMEHEHUEM MPaBUIIa YMHOXECHUS




Cay4aiinbie
co0bITHSA

8w

IIpoTuBoOMnONIOXKHOE
coOBITHE. Jnarpamma
Diinepa. OObeIUHCHUE U
IICPECEUCHUE  COOBITHIA.
HecoBMmecTHbIe

COOBITHSI. dopmyna
CIIOKE€HHUSI BEPOSITHOCTEM.
[IpaBunoymHOXeHUS
BEPOSITHOCTEH.

YciioBHasE BEPOSITHOCTb.
He3aBucumbie cOOBITHS.
IIpencrasienue
CIIy4alHOT O
SKCIIEpUMEHTa B BHJIE
JepeBa

OcBauBarthb NMOHATHUSA B3anMHO
MNPOTHUBOITOJIOKHBIC CO6LITI/I$I, ornepanuu Hanqg

COOBITHSIMH, OOBEAUHEHHWE U IIepeceucHHue
coOwbITHH, nmarpamma Oinepa (Diepa—
Benna), coBMecTHBIE U  HECOBMECTHBIC
COOBITHSI.

HN3yuars TeopeMblI o BEPOSITHOCTH
o0beMHEeHUsT JABYX coObituit  (popmyiibl

CIIOKEHHUSI BEPOSITHOCTEH ).

Pemrarp 3amaum, B TOM 4YHCJIE TEKCTOBBIC
3aJla4yl = Ha  OMNpeJesieHue  BEPOATHOCTEH
OOBCIMHCHUSI W TMEPECCUYCHHUS COOBITUH C
IIOMOIIBK0 YHUCJIOBOW Mpsi- MOH, JUarpaMmm
Diinepa, GOpPMyIIbI CIIOKEHHUST BEPOSITHOCTEI.
OcBauBaTh NOHATHUA. TPABUIO YMHOXCHUSI
BEPOSITHOCTEH, yCIIOBHAS BEpPOATHOCTH,
HE3aBHCHUMBIE COOBITHSI JEPEBO CIIY4alHOTO
OITBITA.

HN3zyuars CcBOMCTBA
HE3aBUCHUMBIX COOBITHH.
Pemate 3amaum HaA  ONpeAeNieHHE |
KUCIIOJIb30BAHUE HE3aBUCUMBIX COOBITHIA.
Pewath 3agauM Ha MOHUCK BEPOATHOCTEN, B TOM
YHUCIIe YCIOBHBIX, C HCIOJIB30BAaHHEM JepeBa Ciy-
YaitHOT O OIIBITA

(ompenenenus)




O06001mIeHUE,
KOHTPOJIb
(4 4)

IIpencraBiieHre TaHHBIX.
OmnucarenpHas

CTaTHUCTHUKA. I'padsr.

BepositHOCTH

CIIy4aliHOTO COOBITHS.

DeMeHTHI
KOMOMHATOPUKH

IToBTOPATH M3YYCHHOC W BHICTPAHBATH
cucTeMy 3HaHUH.

Pemates 3amaum Ha TpEACTaBICHHE U
ONMCAHUEC JAaHHBIX C TMOMOIIBI0 H3YYCHHBIX
XapaKTCPUCTHK. Pemarep 3aJa4u C
NpUMEHECHUEM TpadoB.

Pemate 3aga4m Ha HaXOXXJCHUE BEPOSTHOCTH
CIIy4allHOrO  COOBITHUS IO  BEPOSITHOCTSAM
E)J'ICMCHTapHI)IX CO6BITHﬁ, B TOM 4YHUCJIC B

OonbITax C PaBHOBO3MOXXHBIMU
DJICMCHTAapHbBIMHU COOBITHSIMH.
Pemrarnb 3agavum Ha HaXO0XIACHUC

BEPOSTHOCTEH OOBENMHEHHS] U IIEepPeceyCHUs
COOBITHIH, B TOM 4YHCJIC HE3aBUCHMBIX, C

HCIIOJIb30BaHUEM rpagu4ecKux
NpEeACTaBICHU U Jepesa CJIy4aiiHOro
OIBITA.

Pematp 3a1a4u Ha IepeunceHue

KOMOWHanuii (Yucia TIepPecTaHOBOK, dHCHA
coueTaHHil), HAa HAXO0XKICHHUE BEPOSTHOCTEH
COOBITHI C MpPUMEHEHUEM KOMOUHATOPUKH, B
TOM YHCIIE C HCTOIB30BAHHEM TPEYTOJTBHHUKA
Ilackamnsa




9 kaacc (He MeHee 34 4)

Ha3zBanue
pazaesia (TeMbl)
(4MCJI0 YacoB)

OcHoBHOE
colep:KaHue

XapakTepucTHKA JeATeTbHOCTH 00y4aronmxcst

JJIEeKTPOHHBIE
(uugposbIe
o0pa3oBaTejibH
ble pecypchbl)

IloBTOpEeHUE
Kypca8 ki1acca
(4 9)

IIpencraBneHue JaHHBIX.
OnucarenbHas
cratuctuka. Omnepauuu
HaJl COOBITHUSIMH.
HezaBucumocTth

COOBITHH

IMoBTOpPSITH U3yYEHHOE U BbICTPAUBATH
cucTeMy 3HaHUH.

Pemiath, 3agaum Ha  OpEACTaBICHHE H
OIIMCAaHUEC NAaHHBbIX.

Pemarnb 3aga4m Ha HaXOXJIEHUE
BEPOSTHOCTEH OOBEJAMHEHHS U IEPECeYCHHUS
COOBITHH, B TOM 4YHCJE HE3aBHUCHUMBIX, C

HCIIOJIb30BaHUEM rpadu4ecKux
NpEeACTaBICHU U JAepesa CJIy4ailHOr O
OIBITA.

Pematp 3a1a4u Ha IepeyuncieHue

KOMOMHamuil (4ucia IepecTaHOBOK, YHCIa
coueTaHHWil), HAa HAXO0XICHHUE BEPOSTHOCTEH
COOBITHI C TIpUMEHEHHEeM KOMOWHATOPWUKH, B
TOM YHCJIE C HUCIIOJIb30BAHHUEM TPEYTOJIbBHHMKA
ITackansa




DJIeMeHThI Komb6unaropaoe npasuiio | OcBamBaThb  NMOHSTHSI.  KOMOWHATOpPHOE
KOMOMHATOPH YMHOKEHHUSI. MIPAaBUJIO YMHOXXEHUS, YNOPSJAOYCHHAs Iapa,
KH ITepecTaHoOBKH. TpoliKa OOBEKTOB, IMEpecTaHOBKa, (haKTOpHall
(4 q) ®akrtopuan. CoueTaHus qucia, coueTaHue, YUCIIO COYEeTaHUH,
M YWCIO  coyeTaHud. | TpeyroibHuK [lackans.
TpeyronsHuk  Ilackans. Pemarsp 3a1a4u Ha IIEPEUYUCIICHUE
[IpakTuueckas padora YIOPSIIOYEHHBIX I1ap, TPOEK, IepeUHCIIeHne
«Bpruncienue IIepeCTaHOBOK W  COYETAHMH  DJIEMEHTOB
BEPOSTHOCTEN c pa3INYHBIX MHOKECTB.
MCITOJIb30BaHUEM Pemars 3agaum  Ha NOpPUMEHEHHE YHCIA
KOMOHMHATOPHBIX coueTaHui B anreope (cokpai€HHoe
(GyHKIMI  2JIEKTPOHHBIX yMHOXeHue, Owunom Hprorona). Pemars,
Ta0JIUI IpUMEHAs]  KOMOMHATOPHKY, 3aJa4d  Ha
BBIYMCIICHUE BEPOATHOCTEH, B TOM 4YHCIE C
IIOMOIIBIO 3JIEKTPOHHBIX TAOJHI] B XOIe
MPaKTUYECKON paboThI
I'eomeTpuyecka | [‘eomerpuueckas OcBanBathb MOHATHE reoMeTpUuIecKoi
ABCPOATHOCTDH BEPOSTHOCTbD. BEPOSTHOCTH. Pemars 3a7a41 Ha
(4 ) CrygaitHbIiI BBIOOD HAXOXKXIEHUE  BEPOSTHOCTEH B  OMNbBITax,
TOYKM U3 (UTYypbl Ha | MOPEACTAaBUMBIX Kak  BBIOOP  TOYEK W3

IJIOCKOCTH, U3 OTPE3Ka,
W3 TYTHOKPYKHOCTH

MHOTOYTOJIbHUKA, KPyra, OTpe3Ka WJIA IYyTH
OKPY’KHOCTH, YHCJIOBOTO IPOMEXYTKA




U cnpITAaHUSA
Bepuymm (6 1)

Hcneitanue. Ycnex u
Heyjaada. Cepus
HUCHBITAaHUM 0 IEPBOro
ycniexa. Mcnbitanus
bepnynmu.

BepositHOCTH cOOBITHI B
CEepHUH HUCTIBITAHUMN
bepuymnmu.
[IpakTrueckas padora
«Hcnpitanus beprynnn»

OcBanBarthb TIOHSITHS . WCIIBITaHHE,
3JIEMEHTApHOE COOBITHE B HMCHBITAHHU (yCHeX
W HeyJaya), cepus HCUBITAaHHWM, HACTYIUICHUE

[IEPBOTO ycrexa (Heynaun), cepust
ucnbiTanuil bepuymnnu.

Pemarsp 3a1a4u Ha HaXO0XJCHHUE
BEPOSTHOCTEH COOBITHII B CEpUM HCIBITAHUH
JI0O TepBOro ycmnexa, B TOM 4YHCIE C
MIpUMEHEHHEM bopmyibr CYMMBI
reOMETPUYECKOU IPOrPECCUH.

Pemartn 3a1a4u Ha HaXOXJICHHUE
BEPOSTHOCTEH  DJIEMEHTApHBIX COOBITUH B
cepuu HCIBITAHUN bepnyiuu, Ha
HaXOXJEHHE BEPOATHOCTU  OMNpPeAeIEHHOIO
4yucjia yCIIEXOB B cepum HCTBITaHUN

bepnymnmu. U3yyath B X04e NPaKTHYeCKOM
padoThI, B TOM YHUCJIE C TOMOIIBIO HU(PPOBBIX
pecypcoB, CBOWCTBAa BEPOATHOCTU B CEpUHU
ncnblTaHu bepHynnu

Cayuaiinas
pesunHa (6 )

CrnydaiiHas BeIUYWHA U
pacmupezeneHue
BEPOSITHOCTEM.
Maremaruueckoe
O0XXHUJAHWUE U JUCTICPCUS
cllydaliHOU BEJIMYUHBI.
ITpumepsr
MaTeMaTU4eCKOro
O0XKHUAAHUS KakK
TEOPETUUECKOTO

cpeaHero 3HA4YCHUA

OcBouTh NOHATHSI. CiIydaiiHas BeJIWYMHA,
3HaYECHUE cllydaillHOM BEJINYUHBI,
pacnpeneneHne BEpOsITHOCTE.

HN3yuath n 00CyK1aTh IPUMEPHI TUCKPETHBIX
W HENPEPBIBHBIX CIIyYalHBIX BEIMYUH (POCT,

BEC YeJO0 BEKAa, YHCICHHOCTH HACEJICHUS,
apyrue M3MEHYMBHIC BEJIMYUHEI,
paccMaTpuBaBIIMECsT B Kypce CTAaTHCTHKH),
MOJIEITBHBIX CITyd9aiHBIX BEJINYMH,
CBSI3aHHBIX ~ CO  CIy4YalHBIMH  OIIBITAMH

(6pocanne MOHETHI, UTPAIBHOM KOCTH, CO




BEJIMYUHBL.
IToustue o 3aKOHE
OONBIINX qUCcel.

H3mepenue BeposiTHOCTEM
CIIOMOII IO YacToT.
IIpumenenue 3aKOHa
OOJIBIIUX YHUCEIT

CIIydalHBIM BBIOOPOM U T. II.).

OcBauBaTh HOHSTHS: MaTeMaTHU4YEeCKOe
0’KHUJIaHUE ciay4JaiHo#i BEJIMYUHBI Kak
TEOPETUUECKOE cpenHee 3HAYCHUE,
JUCHepcHusl  CIIydalHOW  BEJIMYHUHBI Kak
aHaJIOT JTUCIICPCHH YUCJIOBOr0o Habopa.

Pemars 3a7a4u Ha BBIYHCIICHUE

MaTeMaTHYECKOTO OXHJAAHUS ¢ JUCIEPCUU
JUCKPETHOW  CIy4yallHOW  BEJIWYHUHBI  TIO
3alaHHOMY pacHpeiefieHHIo, B TOM 4YHCIe

3ajlady, CBSI3aHHBIX CO CTpaxOBaHUEM H
JIOTepesMU.

3HaKOMUTHCS c MaTeMaTH4YECKUM
OXHUJAHHUEM U  JHUCIepcHell  HEKOTOpBIX
pacrpeneneHui, B TOM 4YHCJIIe
pacnpenencHus cllydallHOW BEJIMYMHBI

«4HCIIO  YCIIEXOB» B CEPUM  MCIBITAHUI
Bepuymnu. UM3ydare dacTtoTy CcoOObITHS B
MOBTOPSAIOIIMXCS  CIy4aWHBIX OMNbITaX Kak

CIIy4allHylO BEJIUYUHY.

3HaKOMHUTBCSI C 3aKOHOM OOJIBIIUX uYuced (B
popme bepuymnu): npu OONBIIOM YHCIE
ONBITOB 4YacTOoTa COOBITHS ONHW3Ka K €ro
BEPOATHOCTH.

Pemate 3amaun Ha uU3MEpeHHE BEPOSTHOCTEH

¢ momomblo dacTtor. OOCyXImaTe poib
3aKkoHa OONBIIMX YHCET B OOOCHOBaHUH
YacCTOTHOTO MeToa W3MEPEHUS
BEPOSITHOCTEM.

OOcyxIaTh 3aKOH OOJBIIUX YHCET Kak




MNPOABJICHUC CTaTUCTHUYECKOU YCTOﬁqHBOCTH
B U3MCHYHUBBIX  SABJICHUAX, POJIb 3aKOHa
OOJILIIMX YHCEI B npupoae WU B IKU3HU
YCJIOBCKaA

O06o001mIeHUE,
KOHTPOJb (10 1)

IIpencraBnenue JIAHHBIX.
OnwucaTtenpHasl CTATUCTHKA.
BeposTHOCTE  CiTydaliHOTO

COOBITHSL. DJeMeHTbI
KOMOHWHATOPHKH.
CrnydaiiHple BEIMYHHBI U
pacripeseneHus

IloBTOPSAITH M3y4YEeHHOE U BHICTpAUBATh CHCTEMY
3HaHUH.

PemiaTh 3amaum Ha TNpesCTaBlICHHE U ONUCAHHE
JaHHBIX.

PemiaTth 3agauyM Ha HaXOXJAEHHE BEPOSTHOCTEN
COOBITHH, B TOM 4ucie B ombpITax ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHA C06I>ITI/IHMI/I,
BEPOSTHOCTEH  OOBENMHEHHS U  IEPECEeUeHHUT
COOBITHI, BBIUUCIATH BEPOATHOCTH B ONBITaX C
CEpUsAMHU CIIy4aiHbIX MCIIBITAHUH




