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PabGouass mporpamma ydeOHOTO mpeameTa «MaTemaTHka» Ha YPOBHE Ha4daJbHOTO OOIIEro
o0pa3oBaHUs COCTaBlIeHa Ha OCHOBe TpeOoBaHMii K pe3yibTaTaM OCBOCHHUS IPOTPAMMBI
HayalbHOTO 00mero obpazoBanus deaepalbHOTO TOCYIAPCTBEHHOTO 00pa30BaTELHOTO
CTaHJapTa HavaJIbHOTO 00IIero oopasosanus (Hanee — GI'OC HOO), a Takke OpHeHTHPOBaHA
Ha IICJICBBIC MPHUOPUTETHI JTYXOBHO-HPABCTBEHHOTO PAa3BHUTHS, BOCIUTAHHS M COIMAIH3AIUU
obOygaromuxcs, chopmynupoBanHbie B [IporpaMMe BociUTaHHUS.

|. Conep:xanue npeamera

1 kaace

OcHoBHOE cojaepxaHue OOy4YeHHs B MporpaMMe NpeACTaBiIeHO pasfenamu: «YHucma u
BEIMYMHBL), «Apupmernueckue neicreus», «Tekcrosble 3amaum», «lIpocTpaHcTBeHHBIE
OTHOILEHHS U TeoMeTpuyeckue Gurypol», «MaremaTruueckas HHGopMarus».

Yuciia 1 BeJIMYMHBI

Uucna ot 1 no 9: paznuuenue, urenue, 3anuck. Eqununa cuéra. [ecsatok. Cuér npeameTos,
3anuce pesynaprara mudpamu. Yucno u mudpa 0 npu u3MepeHNH, BEIYUCICHHH.

Yucna B npenenax 20: yreHue, 3anmuch, cpaBHeHHE. OIHO3HAYHBIE W JBY3HAYHBIC YHCIIA.
VYBenuueHue (YMEHbIIEHHE) Yncia Ha HECKOJIBKO €MHMUII.

JUinHa u e€ wusMepeHue. EIMHUIBI JIUHBL: CAHTUMETpP, JELUMETpP; YCTaHOBJICHHE
COOTHOLLIEHUS MEX]Ty HUMHU.

Apudmernyeckue aeiicTBUs

Cnoxenne u BblUMTaHue uucen B npeaenax 20. Ha3anusi KOMIIOHEHTOB JEHCTBUH,
pe3ysIbTaTOB JCHCTBUI CIIOKEHMsI, BBIYUTAHUSA. BeiunTanue kak JieiictBue, 0OpaTHOE CIOKEHUIO.

TexcroBble 3a1aun

TekcroBast 3agaya: CTPYKTypHBIE 3JIEMEHTBI, COCTaBJIEHHME TEKCTOBOHM 3ajauu 1o oOpasiy.
3aBUCUMOCTb MEXJy JaHHBIMU M MCKOMOW BEJIMYMHOIN B TEKCTOBOW 3ajnaye. Pemienue 3agau B
OJHO JEHCTBUE.

IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeoMeTpuYecKHe (PUIypbl

Pacrnionoxxenne mnpeaMeToB W OOBEKTOB Ha IJIOCKOCTH, B IPOCTPAHCTBE: ClieBa/Crpasna,
CBEpXY/CHHU3Y, MEX/y; YCTAaHOBJIEHNUE IPOCTPAHCTBEHHBIX OTHOILIEHUH.

I'eomerpuueckue GUrypbl: pacrio3HaBaHUE Kpyra, TPEyrojbHHUKA, MPSIMOYTOJIbHHUKA, OTPE3Ka.
[TocTpoeHue oTpes3ka, KBajapaTa, TPEYrojbHHKAa C IMOMOIIbIO JMHEMKM Ha JIHCTE B KIETKY;
M3MEpPEHHE JUIMHBI OTPE3KA B CAHTUMETpaX.

MaremaTtudeckass uHGpopmanus

C6op naHHbIX 00 0ObekTe Mo o0Opa3iy. XapakTepUCTUKH OOBEKTa, TPyHNbl OOBEKTOB
(xommuecTBO, popma, pazmep). ['pynnupoBka 00BEKTOB 1O 3aJaHHOMY MPU3HAKY.

3aKOHOMEPHOCTH B PsIly 3aJlaHHBIX 00BEKTOB: €€ 0OHapyKEeHUE, POAOIKEHHUE PsJia.

BepHble (MCTHMHHBIE) M HEBEpPHBIE (JOXKHBIE) MPEIJIOKEHHUS, COCTaBICHHBIE OTHOCHTEIBHO
3aJJaHHOTO Habopa MaTeMaTHYEeCKUX OOBEKTOB.

Urenue tabnuiel (comepkaimieid He Oosnee 4-X MaHHBIX); WU3BJIIEUEHUE JAHHOTO W3 CTPOKH,
cTOos011a; BHECEHHE OJTHOTO-ABYX JAHHBIX B TAOMUIy. UTeHHE PUCYHKA, CXEMbI C OJHUM-IBYMs
YHUCIIOBBIMU JaHHBIMU (3HAUEHUSMHU JaHHBIX BEJTMYHH).

JIByX-TpéXIIaroBble HMHCTPYKLIMH, CBSA3aHHBIE C BBIUHUCICHMEM, HM3MEPEHHEM JIUIMHBI,
1300paKeHNEM reOMETPUUECKON (GUTYpBHI.

2 KJjace



Yuciia 1 BeJITUNINHDBI

Uucna B npenenax 100: yrenue, 3anuch, AECIATUYHBIA COCTaB, CpPaBHEHUE 3alllCh PABEHCTBA,
HEPAaBEHCTBA YBEIMYCHHE/YMEHbBIICHUE YHCIa HAa HECKOJIbKO EIMHMII/IECATKOB; Pa3HOCTHOE
CpaBHEHUE YHUCEII.

Benuuunbl: cpaBHeHHE MO Macce (€AMHMIIA MAacChl — KHJIOTpaMM); H3MEPEHUE UIMHBI
(€IMHMIIBI ATUHBI — METP, JEUUMETP, CAHTUMETP, MUJUTUMETP), BpeMEHH (€AUHUIBI BPEMEHU
— d4ac, muHyra) COOTHOIIEHHWE MEXIy eauHuIaMu BenuuuHbl (B mpenemax 100), ero
MpUMEHEHHUE JUIsl peIeHUs] TPaKTUYECKHUX 3a/1a4

Apupmernyeckue aeicTBUsA

YCcTHOE CI0KEeHHE W BBIUMTaHME Yncell B mpeaenax 100 6e3 mepexoja u ¢ mepexo oM depes
pa3psa IlucbmenHoe crnoxeHue W BbluMTaHue uucen B npeaenax 100. IlepemecturensHoe,
COYETATEIbHOE CBOKMCTBA CIIOXKEHHS, WX NPUMEHEHHE [UIA BBIYHMCICHHA B3aumocBs3b
KOMITOHEHTOB U pe3yJbTaTa JCHCTBHS CIOXKEHHs, eiicTBusa BhrunTaHus lIpoBepka pesyibrara
BBIYHCIICHHSI (PEATbHOCTh OTBETA, 00paTHOE JICHCTBHE)

JIeWicTBUSL YMHOXKEHUS U JICTICHHUSI YMCENl B MPAKTUYECKUX M y4eOHBIX cuTyanusx Hazpanus
KOMITOHCHTOB JICHCTBHI YMHOKEHHUSI, JICIICHHSI.

Tabnuunoe ymHokeHue B mpenenax 50 TaOnuuHble ciayyal YMHOMKEHHS, AEJEHUS NpU
BBIUUCIICHUSIX M pEIICHUH 3aaad. [lepeMecTUTEenhbHOE CBOMCTBO YMHOXEHHs. B3auMOCBs3b
KOMITOHEHTOB M Pe3yJIbTaTa JeHCTBUS YMHOKEHHSI, ACUCTBUS JICICHUSI.

Hew3BecTHBII KOMIIOHEHT JICHCTBHUS CIIOKEHUS, ICHCTBUS BBIYUTAHUS; €T0 HAX0XK/ICHHUE.

YucnoBoe BBIpaXEHUE: UYTCHHE, 3alKCh, BBIYMCICHHE 3HAaueHUs [lOpsSIoK BBITOIHEHUS
JICCTBUH B YHCIIOBOM BBIPQKCHUH, COJCPXKAIIEM JCUCTBUS CIOXKEHHS M BbIUUTaHUSA (CO
ckoOkamu/6e3 cko0ok) B mpenenax 100 (He OGoree Tpex MEWCTBUI); HAXOKIACHUE €r0 3HAYCHUS.
PanyoHaibHbIe MPUEMBbI BBIYMCIICHUI: UCIOJIB30BAHUE MEPEMECTHTEIBHOTO U COYETATEIHLHOTO
CBOWCTBA.

TexcToBbI€E 3ama4N

UreHue, npeICTaBICHUE TEKCTA 3a7a4d B BUJE PUCYHKA, CXEMbl WM Apyrol moaenu. Ilman
pelIeHys 3a/1a4i B JBa JAEUCTBHUSI, BHIOOP COOTBETCTBYIOLIUX IJIAHY apU(PMETHUECKUX JEHCTBHII.
3anuch pelleHHs M OTBeTa 3ajaud. PelieHue TEeKCTOBBIX 3aJad Ha IPUMEHEHHE CMBbICIa
apu(QMeTUUECKOTo AeUCTBUS (CII0KEHNE, BRIUNTAaHUE, YMHOKEHUE, JielieHne). PacuéTHele 3a1aun
Ha yBeJIMYEeHHE/ YMEHbIIEHUE BEIMYMHBl HAa HECKOJIBKO €IMHUIY/B HECKOJIbKO pa3. Puxcauus
OTBETa K 3aJlaue U ero nposepka (hopMylupoBaHHe, IPOBEPKA Ha JOCTOBEPHOCTbH, CIEI0BAaHUE
IUIaHy, COOTBETCTBHE [TOCTABJIEHHOMY BOIIPOCY).

HpOCTpaHCTBeHHbIe OTHOIIICHUS U TEOMETPUIECCKHUE (l)]/ll"ypl)l

PacnioznaBanue u n300pa)keHHE T'€OMETPUUECKUX (QUIYyp: TOUKa, MHpsMas, HpSIMON Yroi,
JoOMaHasi, MHOroyroiapHuK. IlocTpoeHue oTpe3ka 3alaHHOW IJIMHBI C IIOMOILBIO JIMHEWKH.
N300paxeHne Ha KJIeT4aToi Oymare NpsIMOYTroJIbHUKA C 33JaHHBIMH JIJTMHAMH CTOPOH, KBajpaTa
C  33JaHHOW  JUIMHOM  CTOPOHBL JnvHa  JIOMaHOM. N3mepenune  mepumerpa
JAHHOT0/M300pak€HHOr0 MPSMOYrojJbHUKA (KBaJpara), 3alUCh pe3yjibTaTa HW3MEpPEHUs B
CaHTUMETpax.

MaremaTuyeckass uHGopManus

Haxoxxnenue, GopmynupoBanue OAHOTO-IBYX OOIIMX MPU3HAKOB HAaOOpa MaTeMaTHUYECKUX
00BEKTOB: YMCeN, BeJINUUH, TeomeTpudeckux ¢uryp. Knaccudukamnms 00beKTOB 10 3aJaHHOMY
WIM CaMOCTOSITEIbHO  YCTAaHOBJIEHHOMY  IPHU3HAKY. 3aKOHOMEPHOCTh B PsIy YHCET,
reoMeTpuuecKkux (Guryp, oObeKTOB MOBCETHEBHOW XU3HU. BepHble (MCTHHHBIE) M HEBEPHBIC
(JTOKHBIC) YTBEPKJICHHUS, cojiepIKaIue KOJIMYECTBEHHEIE, MIPOCTPAHCTBEHHBIC
OTHOIICHHUS, 3aBUCUMOCTH MEXAY duciIamu/BennunHamMu KOHCTpyHWpoBaHHE YTBEPKIECHUN C
HCIIOJIb30BAaHUEM CIIOB «KaXIblil», «Bce». PaboTa ¢ TabinuaMu: U3BJI€YEHUE U UCIOJIb30BaHUE



JUISE OTBETa Ha BOMpoc WHGOPMAIWHU, TMpEACTaBICHHOW B Tabnuie (TaOIUIBI CIIOXKEHUS,
YMHOXXEHHS; TpauK IeKypCTB, HAOMIOJACHUS B MPUPOJIe U Tp.) BHeceHne qaHHBIX B TaOnHILy,
JIOTIONIHEHHE Mojenell (cxeM, M300pa)KeHWi) NOTOBBIMU YHMCIIOBBIMM JIaHHBIMH. AJITOPUTMBI
(mpuémbl, mpaBuUiia) YCTHBIX U NHUCHBMEHHBIX BBIYMCICHUH, HW3MEPEHUH U MOCTPOCHHUS
reomerpuueckux ¢Guryp. IlpaBmia paboThl C DIEKTPOHHBIMH CpPEACTBAMH OOYydYCHUS
(3meKTpOHHOM (opMOli yueOHHKa, KOMITBIOTEPHBIMH TPEHAKEPaAMHU ).

3 kiaace

Yucia ¥ BeJINYMHbI

Yucna B mnpeaenax 1000: yrteHue, 3amuchb, CpaBHEHHUE, MPEJCTABIECHUE B BHUAE CYMMBI
pa3psIAHBIX cJlaracMbIX. PaBencTBa u HEpPaBEHCTBA: YTEHHE,
COCTaBIicHWE. YBeIMUCHUE/YMECHBIIICHUE YMCIa B HECKOJIBKO pa3. KpaTHoe cpaBHEHHE YHCeT.

Macca (emuHMIIa Macchl — TpPaMM); COOTHOIICHHE MEXKIYy KHJIOTPAaMMOM M TPaMMOM;
OTHOILIEHUE «TspKeee/Ierde Ha/By.

CroumMocTs (enuHHIIBI — pPyOJIb, KOMEHKA); YCTAaHOBJICHHE OTHOIICHHS <JIOPOXKE/ACIICBIIC
Ha/B». COOTHOIICHHE «IICHA, KOJIMYECTBO, CTOMMOCTbY B IPAKTUYCCKON CHUTYaIHH.

Bpewmsi (enmuHuila BpeMEHM — CEKYHJa); YCTAaHOBIICHHE OTHOIIEHUS «ObICTpee/MelnieHHee
Ha/B». COOTHOIIIEHNE «HAYAJI0, OKOHYAHHE, MPOJIOJDKUTEIIEHOCTh COOBITHS» B TPAKTHYCCKON
CUTYaLVH.

JnuHa (enuHMIA JUIMHBI — MHJUTUMETP, KUJIOMETP); COOTHOIICHHUE MEX]y BEITUYMHAMHU B
npeaenax ThICSYH.

[Tnomane (eIUHUIIBI TUIOIIAAN — KBAJAPATHBIA METP, KBaJAPATHBIM CAaHTUMETpP, KBaJIpaTHBIN
JEIUMETP, KBaJIpaTHBIN METP).

ApudmMernyeckue AeHCTBUA

VYcTHBIE BRIYUCIICHHS, CBOIUMBIE K feiicTBuaM B npenenax 100 (tabnamuHoe u BHETAOIMYHOE
YMHOXXEHUE, JIeJICHUE, AeUCTBUS ¢ KPYIIIBIMU YHCIAMU).

[TuceMenHoe cioxenue, Bbruntanue yncen B npeaenax 1000. deiictus ¢ yncaamu O u 1.

[lucbMeHHOE YMHOXXEHHE B CTOJIOMK, IHCBMEHHOE JieleHue YrosukoM. lluceMeHHOe
YMHOXXEHHUE, JeJIeHHe Ha OAHO3HauHoe uucio B mnpeaenax 100. Ilposepka pesynbrara
BbIUUCIIEHUs (TPUKUAKA WIN OLIEHKa pe3ysbTaTa, 00OpaTHOE JeiicTBUE, IPUMEHEHNE aIroOpuTMa,
UCIIOJIb30BAaHUE KAJIBKYJISTOPA).

IlepemecTuTenbHOE, COYETATEIBLHOE CBOMCTBA CIIOKEHUS, YMHOKEHHUS ITPU BBIYMCIICHUSX.

HaxoxaeHne Hen3BeCcTHOro KOMIIOHEHTa apu(hMETHYECKOro JeHCTBUS.

Ilopsamox OeMCTBUI B 4YHMCIOBOM  BBIDAKEHUHM, 3HAYEHHME UMCIOBOTO  BBIPAXKCHMS,
COJIeprKallero HEeCKOJIbKO AeHcTBUM (co ckoOkaMu/0e3 ckoOOK), C BBIYMCICHHUSIMH B Mpeesiax
1000.

OI[HOpOI[HBIG BCJIMYHMHBI: CJIOKECHHUEC U BBIYUTAHUC.

TexcroBbI€E 3am0a4N

Pabora ¢ TekcToBOW 3ajaueil: aHaIM3 JaHHBIX UM OTHOILIEHWH, MpPEJCTaBICHHE HAa MOJEIH,
IUTAHUPOBAHME X0J1a PELICHMs 33/1a4H,

pelieHre apupMeTHdeckKuM crocoboM. 3afayd Ha NMOHMMaHHME CMBbICTIa apUPMETHYECKHX
JneiicTBUil (B TOM 4wMcie JeJIeHHs C OCTaTKOM), OTHOIIEeHUH (Oosblie/MeHbllle Ha/B),
3aBUCHUMOCTEH (KyIUis mpojaxa, pacu€éT BpEeMEHH, KOJIMYeCTBa), HAa CpaBHEHHUE (Pa3HOCTHOE,
KpaTHOE). 3aluch pelieHHs 3a7adyd IO JEHCTBUSIM U C IOMOIIBI0 YHCIOBOTO BBIPAYKEHUS.
ITpoBepka peleHus 1 OLEHKa OJy4YEHHOTO pE3yJIbTara.

Jlons BeNWYUHBL: TOJIOBUHA, TPETh, YETBEPTh, MsATas, JecsATas 4acThb B MPAKTUYECKOU
CUTYalluu; CPAaBHEHUE J0JIEN OJHON BEIMUYMHBL. 3a/la4l Ha HAaXOXKACHNUE JOIU BEINYNHBI.

IIpocTpancTBeHHBbIE OTHOLLICHUS U TeOMeTPUYecKHe (pUrypbl



KoncrpyupoBanue reomerpuueckux ¢uryp (pasOueHue ¢uUrypbl Ha 4YacTH, COCTaBJICHHE
(buUTyphI U3 YacTei).

[lepumeTp MHOTOYTOJIBHHUKA: N3MEPEHNE, BEIYMCIICHHUE, 3aIIUCh PAaBEHCTBA.

W3mepenne miomaay, 3ammuch pe3yibTaTa H3MEPEHHs B KBaAPATHBIX CAHTUMETpPAX.
Bbuncnenue miomanyd MpsSMOYrobHUMKA (KBajpara) C 3aJaHHBIMH CTOPOHAaMH, 3allUCh
paBeHCTBa. M300paskeHHe Ha KieT4aToil Oymare HpsSMOYrojbHHKA C 3aJaHHBIM 3HAYCHHUEM
wiomaan. CpaBHEeHHUE miIonaaeii Guryp ¢ HOMOIIBI0 HAJIOKEHHS.

MaremaTtuyeckas uHgopmauus

Knaccudukanus 06beKTOB MO ABYM MPU3HAKAM.

Bepubie (uctuHHBIE) U HEBEpHbIC (JIOKHBIC) YTBEPKACHHUS: KOHCTPYUPOBAHHUE, IIPOBEpKA.
Jloruueckue paccy X A€HUS CO CBSI3KAMH «ECIIH ..., TO ...», IIOATOMYY, «3HAUUTY.

W3BiieueHre U MCIONB30BAHKUE JIJIsl BBIIOJIHEHUS 3aaHUi MHPOPMAIUH, TIPEICTABICHHON B
TabJIMLaX C JaHHBIMH O pEAIbHBIX IMpoIeccax U SBICHUSIX OKPYXKAIOLIEro Mupa (Hampumep,
pacmnucaHue YypOKOB, IBHKCHHS aBTOOYCOB, IIO€37I0B); BHECEHHE JIAHHBIX B TaOJHILY;
JIOTIOTHEHHE YepTekKa JaHHBIMU.

dopManu30BaHHOE OIKMCAHUE TOCIEAOBATEIBLHOCTU JEHCTBUM (MHCTPYKLHMS, TUIAH, CXEMa,
AITOPHUTM).

Cronbuaras auarpamMma: 4YT€HHE, WCIOJIb30BAHHME JAHHBIX IS PEIICHUS YYeOHBIX U
MPAKTUYECKHX 3a7au.

ANTOPUTMBI HM3YyY€HMs] MaTepuasa, BBINOJHEHHUS OOy4YalOmUX W TECTOBBIX 3aJaHUM Ha
JTOCTYIHBIX SJEKTPOHHBIX CPEACTBAaX OOy4YeHMs] (MHTEPAaKTHBHOW JOCKE, KOMIIbIOTEpE, IPYTHX
YCTPOMCTBAX).

4 gaacce

Yucjaa 1 BeJJTUINHDBI

Yucna B mpenenax MUJUIMOHA: YTEHME, 3aIlUCh, MOPA3psAAHOE CPAaBHEHHE YIOPSIOYEHHE.
Uucno, Gospliee WM MEHbIIEE JAHHOTO YHMCIIa Ha 3aJaHHOE 4YMCIIO Pa3psIHbIX EIUHMI, B
3aJJaHHOE YHCJIO Pa3.

BenuunHbl: cpaBHeHHE 00BEKTOB MO Macce, JUIMHE, TUIOIIA 1, BMECTUMOCTH.

EnuHunb Macchl — LIEHTHEP, TOHHA; COOTHOIIEHUS MEX/ly €IMHULIAMU MacChl.

Enunuib! BpeMenu (CyTKH, HeIemsl, MECs1l, TOJl, BEK), COOTHOILIEHHUE MEKy HUMHU.

Enununsl  ymuHBl  (MMJUIMMETp, CAHTUMETP, JELUUMETp, MEeTp, KHUJIOMETp), IUIoLaan
(KBagpaTHBIM METp, KBAApPAaTHBIM CAaHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KHJIOMETPHI B
4ac, METPbl B MUHYTY, METPHI B CEKYH]y); COOTHOLIEHHE MEXIy €IMHHLaMu B npenenax 100
000.

Z[OJ'ISI BCJIMYMHBI BPECMCHU, MACChI, AJINHBbI.

Apupmerndeckue neicTBUS

[lucbmMeHHOE COKE€HHE, BBIUMTAHME MHOTO3HAYHBIX 4YHCEN B IMpeaenax MUIIHOHA.
[TuceMeHHOE YMHOXKEHUE, IeJIeHHEe MHOTO3HAUYHbIX YHCENl Ha OJHO3HAYHOE/IBY3HAYHOE YHCIIO B
npenenax 100 000; nenenue ¢ ocratkoM. Y MHoxkeHue/ nenenue va 10, 100, 1000.

CaoiicTBa apupMeTH4ecKuX ACHCTBUNA U UX NMpUMEHEeHHe i BblunciaeHui. [lonck 3Hauenus
YHUCJIOBOTO BBIPAXKEHUs, COAEprKallero Heckonbko aeiictBui B mpenenax 100 000. IIposepka
pe3yJsibTaTa BIYMCIEHUH, B TOM YHCJIE C TOMOUIbIO KAJTbKYJIATOPA.

PaBeHcTBO, cojepikaiiee HEM3BECTHBIH KOMIIOHEHT apu(METHYecKOro ICHCTBHS: 3aluCh,
HaXO0X/IeHHE HEM3BECTHOTO KOMIIOHEHTA.

YMHOXEHUE U IeJIEHUE BETMYUHBI Ha OJJHO3HAYHOE YUCIIO.

TexkcroBble 3aaa4n



Pabota ¢ TekcToBOH 3ajayeil, pemeHHe KOTOPOH COACPKUT 2—3 JAEHCTBUS: aHAIIU3,
MpeJICTaBICHUE Ha MOJIENH; IJIaHUPOBAHUE U 3alKCh PELIEHUS; MPOBEpKa PEUICHUS U OTBETa.
AHanmu3 3aBUCUMOCTEM, XapaKTepU3YIOIIUX IMPOILECChl: JIBIXKEHHS (CKOpPOCTh, BpeMs,
MPOUICHHBIN TYTh), padOTHl (IIPOU3BOAMTEILHOCTh, BpeMs, 00bEM pabOThI), KYIUIH IPOIAKH
(1leHa, KOJIMYECTBO, CTOMMOCTD) U PEILIEHUE COOTBETCTBYIOIIMX 3a/1a4. 3aJaul Ha YCTAHOBJICHHE
BpeMeHH (Hayaso, MPOJOJKUTEIbHOCTh U OKOHUYAaHUE COOBITHS), pacyéTa KOJIMYECTBA, PAcXo/ia,
M3MEHEHUs. 3a/lauyu Ha HaXOXCHUE JOJIU BEIUYMHBI, BEIUUYUHBI 110 €€ nose. Pa3ubie cnocoObl
pellleHusT HEKOTOPhIX BHUAOB H3y4eHHBIX 3anad. OdopmieHue peuieHus Mo JSHCTBHUIM C
MOSICHEHUEM, T10 BOTIPOCaM, C IIOMOIIBIO YHUCIOBOTO BBIPAXKEHUSI.

IIpocTpaHcTBeHHbIE OTHOLIEHUS] U TeoMeTpUYecKue GUrypbl

Harnssele npecTaBieHust 0 CHMMETPHH.

OKpy>KHOCTb, KpPYyI: paclO3HaBaHUE U H300pak€HUE; MOCTPOCHHE OKPYNKHOCTH 3aJaHHOIO
panuyca. [locrpoeHre M3y4yeHHbIX IeOMETPUYECKUX (PUIYp C MOMOILBIO JIMHEHKH, yroJbHUKA,
mupkyns. [IpocTtpancTBeHHbIE TeoMeTpuueckue (uUrypsl (Tena): map, KyO, HUIHMHIP, KOHYC,
NUpaMu/a; pa3inueHue, Ha3bIBaHUE.

KoncrpyupoBanue: pazdouenue Gurypsl Ha MpsSMOYTOJIbHUKH (KBaJAPaThl), COCTaBlIeHHE GUryp
U3 IPSIMOYT0JIbHUKOB/KBapaTOB.

[lepumerp, momaas GUrypsl, COCTaBICHHON U3 IBYX, TPEX MPSMOYTOJIFHUKOB (KBaPaTOB).

MartemaTuueckasi uHGOpMaALHS

PaGota c yTBepKICHUSMHU: KOHCTPYUPOBAHHE, IPOBEPKA HCTUHHOCTH; COCTABJIICHUE W
IPOBEPKA JIOTHYECKUX PACCYKICHHUH MTPH PEIICHUHN 3a7ad.

JlaHHBIE O pEaJbHBIX MPOIECCAX W SBJICHUAX OKPYKAIOIIErO0 MHUpPA, MPEICTABICHHBIC Ha
auarpaMmax, cxemax, B Tabimumnax, Tekcrax. COop MareMaTH4ecKMX MJaHHBIX O 33JaHHOM
oObekTe (umcne, BelnMuuMHe, reomeTpuyeckoir ¢urype). Ilouck mHbopManuu B crpaBO4HOMN
auteparype, cetu MatepHer. 3anmucy MHPOpPMALUU B NPEIOKEHHON Tabnuile, Ha CTOIO0YATON
arpaMme.

JlocTynHBIE AJIEKTPOHHBIE CPEACTBA 00YUEHUs, TOCOOUS, TPEHAKEPDI, NX UCIOIB30BAHUE IO
PYKOBOJICTBOM TI€/Iarora M camocTosATeNbHO. [IpaBuia Oe3omacHOi pabOThI C 3JICKTPOHHBIMU
UCTOYHUKaMU HMHpopManuu (37eKTpoHHass (opma yueOHMKaA, DJIEKTPOHHBIE CJIOBApH,
o0pa3oBaTeNbHbIE CaiThl, OPUEHTUPOBAHHBIE HA JIETEH MJIa/IlIero MIKOJILHOIO BO3PacTa).

ANTOPUTMEI pereHus YIeOHBIX U MPAKTHYECKUX 3aj1ad.

BocnurarebHbIi NOTEeHHUAJA npeaMeTa «MaremMaTuka» peajusyercs yepes:

- IpUBJICUYEHHE BHUMAHUS YUALIUXCS K LIEGHHOCTHOMY acleKTy M3ydaeMbIX Ha YpOKaX SIBJICHUH,
OpraHu3alyio paboThl C TMOTY4aeMOW Ha YPOKE COLHMAJIBbHO 3HAUYMMOM HHpOpManuen —
MHUIMMPOBAHHE €€ 00CYXKICHNS, BHICKa3bIBAaHHUS 00YJAOIINMUCS CBOEIO MHEHHS I10 €€ MTOBOJY,
BBIPAOOTKHU CBOETO OTHOIIEHHS K HEH;

- JEMOHCTpAlMI0 OO0YYalOIMMUCS HPUMEPOB OTBETCTBEHHOTO, TI'PAXKJAHCKOTO IIOBEACHHUS,
IPOSIBIICHUS YETOBEKOIIO0US M 100pOCEPACUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHUs, IPOOIEMHBIX CUTYalUH AJ1s1 00CYXKI€HHs B KJIacce;

- IpUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (hOpM paboTHl ¢ 00yUYAIOIIMMUCS: UHTEIICKTYaIbHBIX
UTp, CTUMYJIUPYIOLIUX [O03HABATEIbHYI0 MOTHBALUIO OOYUYarOIUXCs; JUIAKTUUECKOTO TeaTpa,
TJIe TIOJTyYeHHBIE Ha YPOKAX 3HAHUS OOBITPHIBAIOTCS B TEATPAJIbHBIX MOCTAHOBKAX; IUCKYCCHH,
KOTOpBIE JAIOT OOYYaIOMIMMCSI BO3MOXHOCTH MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO
JUaiora; TpynnoBoil paboThl WK padOThl B Mapax, KOTOpPbIE ydaT 00yYarolIUXcsi KOMaHIHOM
paboTe U B3aUMOJEHCTBHIO C IPYTUMH 00yJaroIIMMHUCS;

- MHMLUHUPOBAHUE U MOAJEPIKKY HCCIIEN0BATEIbCKON AEATENbHOCTH 00YyYaromMUXcs B paMKax
peanu3aly MMU WHAMBHUIYAIbHBIX W TPYNIOBBIX HCCIENI0BATEIbCKUX IMPOEKTOB, YTO JacT



00yJaroIIMMCsI BO3MOKHOCTh NMPHOOPECTH HAaBBIK CAMOCTOSITETIBHOTO PEIICHUSI TEOPETHYECKOM
npoOJeMbl, HaBbIK T€HEPUPOBAaHUS M OGOpPMIIEHHS COOCTBEHHBIX HJEH, HaBBIK MyOIMYHOTO
BBICTYIIJICHUS TIEPE] ayIUTOPHEH. APryMEHTUPOBAHUS U OTCTAMBAHUS CBOCH TOUKH 3PEHHS.

1. Ilnanupyemble pe3yJbTaThl 0OCBOEHHS MpeaMeTa

N3yuenne wmarematuku Ha ypoBHe HOOQO HampaBieHO Ha JOCTHXKEHHE OOydarolIUMUCS
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX PE3YJIbTATOB OCBOCHUS yUEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3ydenus mnpeamera «MaTematuka» y oOydaromerocs OyayT cOpMHpPOBAHEI
CIICTYIOIIME JINYHOCTHBIE PE3YIIbTaThI:

OCO3HaBaTb HEOOXOJUMOCTb H3YyYEHMs MaTeMaTHKU I aJanTalud K JKU3HEHHBIM
CUTYyalUsM, JUIs pa3BUTHsL 00LIeH KyJIbTyphl YEJIOBEKA;

pa3BUTHS CIOCOOHOCTH MBICIHUTb, PAacCy’KIaTh, BBIIBUraTh IMPEAINOJIOKEHUS U JOKa3bIBaTh
WJIH ONIPOBEPraTh UX;

MIPUMEHSTh IIPAaBUJIa COBMECTHOM JIEATEIBHOCTH CO CBEPCTHUKAMH, MPOSIBIATH CIOCOOHOCTD
JIOTOBapUBAThCS, JIMAUPOBATH, CIEA0BaTh YKa3aHUSAM, OCO3HABATh JMYHYIO OTBETCTBEHHOCTh
1 00BEKTUBHO OLIEHUBATh CBOW BKJIAJ] B OOIIMIA pe3yJIbTaT;

OCBaMBaTh HAaBbIKM OpraHU3aluy 0€30IacHOrO MOBEIECHUS B UH()OPMAIIMOHHOMN Cpese;
MPUMEHSATh MAaTeMAaTHKY JUIS PEIICHUS MPAaKTUYECKUX 3a7ad B MMOBCETHEBHOW XHU3HH, B TOM
quciae NpU OKa3aHUM IMOMOIIM OJHOKJIACCHHKaM, IETSM MJIaJLIero BO3pacTa, B3pOCIbIM U
TIOYKUJTBIM JTFO/ISIM;

paboTaTh B CUTyaLUsX, PACHIUPSIOMIMX ONBIT MPUMEHEHUs MaTeMaTHYeCKUX OTHOLICHWH B
peasIbHOM ’KU3HM, MTOBBIIIAIOIINX HHTEPEC K NHTEIIEKTYaJIbHOMY TPYAY U YBEPEHHOCTh CBOUX
cuJIaX IIPU PELICHUH MOCTABICHHBIX 3aJ]au, YMEHHE IPEe010JIeBaTh TPYAHOCTH;

OLIEHUBATh MPAKTHYECKHE W y4eOHBbIE CUTYAIlMH C TOYKH 3PEHUS BO3MOXXHOCTH MPHUMEHCHUS
MaTeMaTHUKU JJIS PalUMOHANBHOTO M 3(()EKTUBHOIO peleHUs YYEeOHBIX M IKU3HEHHBIX
npo0em;

OLIEHUBATh CBOM YCIIEXM B U3yUECHHHM MaTeMaTHUKHU, HAMEUYaTh IyTH YCTPAHEHUS TPYIHOCTEH;
CTPEMUTBhCS  YIayOnsITh CBOM MaTeMaTHMYeCKUE 3HAHUS W YMEHHS; I0JIb30BAThCA
pa3HOOOpa3HbIMH HMH(GOPMALIMOHHBIMH  CPEACTBAMHU Ul pELICHUs MpPeIIOKEHHbIX U
CaMOCTOSATENILHO BEIOPAHHBIX YYEOHBIX TTPOOIIEM, 3a1ad.

METANPEIMETHBIE PE3YJIbTATHI

K xoHuy oOyuenus y oOydqaromierocst GopMHUpPYIOTCS CIEAYIOIINE YHUBEpCaJbHble YueOHbIE
JICHCTBHSI.

YHuBepcaibHbIe 0O3HABaTeIbHbIE yYeOHbIe 1elicTBUS:

1) Baszosvle nocuueckue oeticmaus:

YCTaHaBJIMBATbL CBA3UM W 3aBUCHUMOCTH MEXKAY MaTCMAaTUUYCCKHMU 00BbEKTaMHU ('-IaCTI)-IIeJ'IOC;
MIPUYMHA-CIIEACTBHE; MPOTSHKEHHOCTD);

MPUMEHITh 0a30Bble JIOTUYECKHE YHUBEpCAIbHbIC JIEHCTBUS: CpaBHEHHME, aHAIIU3,
Kiaccudukanys (rpyninupoBKa), 0000IIeHHE;

MpUOOpeTaTh MpakTUYEeCKHe TpadUdecKue W HU3MEPUTENbHBIE HABBIKKM JUISI YCIEITHOTO
pelieHns yueOHbIX U JKUTEHCKUX 3a/1ay;

MPEJICTaBIATh TEKCTOBYIO 3a/auy, €€ pelleHHWe B BHJE MOJEIH, CXEMBI, apu(pMeTudecKou
3aIiCH, TEKCTa B COOTBETCTBUH C MIPEIJIOKEHHON yueOHOH TTPOOIeMOii.



2) bazosvle uccredosamenvckue 0etcmeust:

MPOSIBJIATh COCOOHOCTh OPHEHTHUPOBATHCA B y4eOHOM MaTepualie Pa3HbIX Pa3leNioB Kypca
MaTEMaTHKU;

IIOHUMATh M AJEKBAaTHO MCIOJIb30BAaTh MAaTEMAaTUYECKYI0 TEPMMHOJIOTHIO: pPa3jIndarh,
XapaKTepu30BaTh, UCIOJIb30BaTh JUIsl PEILICHUs YU€OHbIX U IPAKTUUECKUX 3a7ay;

IIPUMEHSTh U3yUEHHbIE METObI IO3HAHUS (U3MEPEHUE, MOAEIMPOBAaHNE, IEPEOOP BApUAHTOB)

3) Paboma c ungopmayueri:

HAaXOMUTh M HCIIOJIB30BAaTh JUIS PEIICHUS YYEeOHBIX 3a7Ja4 TEKCTOBYIO, TpaduuecKyro
MH(OPMAIIHIO B Pa3HBIX UCTOYHUKAX UH(DOPMAIIMOHHOW CPEJIbI;

YUTaTh, HHTEPIPETUPOBATh TPAPHUUECKU TPEACTABICHHYIO HH(pOpMauio (cxemy, TalJuiLy,
TUarpaMmy, Apyryro MOJEmb);

MpEACTaBIAT, HMHPOpPMANMIO B 3agaHHOW  (opme  (IOMOJHATH  TaOJNMIy, TEKCT),
(dbopMyInupoBaTh YTBEpKIECHUE MO O0pasily, B COOTBETCTBUU C TPEOOBAHUSMHU Y4EOHOM
3ajauu;

MPUHUMATh TPaBHWia, OC30MACHO HCIIOJIB30BATh TMpeyIaracMbie 3JCKTPOHHBIC CPEICTBA H
WCTOYHUKH WH(POPMAILIUH.

YHuBepcaibHble KOMMYHMKATHBHbIE Y4eOHbIe JelCTBHA:

KOHCTPYUPOBaTb  YTBEPXKJEHHs, HPOBEPATh MX MCTUHHOCTb, CTPOMTH JIOTMYECKOE
paccyXIcHHUE;

UCIOJIb30BATh TEKCT 3aJaHus U1 OOBSCHEHHs crocoba M Xoja pelleHHs MaTeMaTH4ecKOi
3ajauu;

(GbopMyIMpOBATH OTBET;

KOMMEHTUPOBATh IMPOLECC BBIUMCIEHMS, MOCTPOCHHUS, PELICHUS; OOBSCHATH IOJYy4YEHHBIN
OTBET C UCMOJIb30BAHNEM U3YUEHHOU TEPMUHOJIOTHUH;

B IIpolecCe AMAIOroB IO OOCYKICHHIO H3Y4EHHOIO MaTepuajla — 3a/1aBaTh BOIPOCHI,
BBICKa3bIBaTh CYXKICHUS, OLICHUBATh BBICTYIJICHUS YYaCTHUKOB, MPUBOJIUTH J0KA3aTENILCTBA
CBOEH MPaBOTBHI, MPOSIBJIATH ITUKY OOILLIECHUS;

Co3/1aBaTh B COOTBETCTBUU C y4eOHOMU 3a/1adell TEKCThl pa3HOro BUJA - ONUCAHHUE (HAaIpuMmep,
reoMeTpUUYECKOl QUryphl), paccykaeHue (K mpuMepy, Npu pelIeHUuH 3a7aduu), WHCTPYKLIHS
(HampuMep, U3MEpEeHHUe JUIMHBI OTPE3Ka);

OpUEHTHPOBAThCS B  alrOpUTMax:  BOCIPOU3BOJUThH,  JOMOJHATH,  HCIPABIATH
ne(GopMHUpOBaHHbIE;

COCTaBJIATh 110 aHAJIOTUH;

CaMOCTOSITENIHO COCTaBJIATh TEKCTHI 33/1aHU, aHAIOTUYHBIE TUIIOBBIM U3YyYEHHBIM.

YHuBepcaibHble peryJsiTUBHbIC YUeOHbIC 1eliCTBUA:

1) Camoopeanusayus:

TUTAHUPOBATh dJTalbl MPEACTOsIIed paboThl, ONPEAeNsTh MOCIEI0BATEIBHOCTh Y4EOHBIX
eV CTBHIA;

BBHITIONHSATH MpaBujia 0€30MacHOr0 MCIOIb30BaHUS JEKTPOHHBIX CPENCTB, MpEsiaraéMbIX B

rporecce 00y4eHusl.

2) CamoxoHmponw:



OCYIIECTBIIATH KOHTPOJIb MpOLECCa W pe3ynbTaTa CBOEH JEATENbHOCTH, OOBEKTHBHO
OLICHUBATh UX;

BBIOMPATH U MIPH HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEHCTBUI;

HAXOJMUTh OHIMOKM B CBOEH paboTe, yCTaHABIMBATh WX NPUYUHBI, BECTH IIOMCK ITyTEH
MIPEOJI0JICHUS OMINOOK.

3) Camoouyenka:

MPEIBUIIETh BO3MOXKHOCTh BO3HHUKHOBEHUS TPYIHOCTEH M OIIMOOK, MpeaycMaTpuBaTh
croco0bl MX TnpeaynpexaeHus ((GpopMylIHpoOBaHHE BOMIPOCOB, oOpaleHue K Yy4eOHHUKY,
JIOTIOJTHUTEIBHBIM CPEJICTBAM O0yUYEHUS, B TOM YHCIIC SJICKTPOHHBIM);

OLICHUBATh PAIIMOHATIBHOCTh CBOMX JICHCTBHIA, J1aBaTh MM Ka4eCTBEHHYIO XapaKTEPUCTHKY.

CoBMecTHASI HCATCJIbHOCTD:

y4acTBOBaTh B COBMECTHOW AEATEIBHOCTU: PACHPEICNATh paboTy MEXAY 4YICHAMH TPYIIIbI
(HanmpuMmep, B ciydae pelIeHHs 3a1ad, TpeOyromux mepedopa OOJBIIOTO KOJIWYECTBA
BAapUaHTOB, IPUBEICHUS IPUMEPOB U KOHTPIIPUMEPOB);

COTJIacOBBIBAaTh MHEHHS B XOJ€ IOWCKA JO0Ka3aTeJbCTB, BHIOOPA palMOHAIBHOTO CIoco0a,
aHanm3a uHpopMarmy;

OCYIIECTBIISITH COBMECTHBI KOHTPOJIb M OLECHKY BBINOJIHAEMBIX JCHCTBUI, IMpEIBUACTH
BO3MOXXHOCTb BO3HHUKHOBEHHMS OLIMOOK U TPYAHOCTEHM, IpenycMarpuBaTh NyTH HX
NPEAYIPEKACHUS.

INPEJIMETHBIE PE3YJIBTATbBI

1 KIIACC

K koHiy o6yuenus B 1 kj1acce oOyyaromuicss Hay4uTCs:

YHUTaTh, 3aMMCHIBATh, CPABHUBATH, YHOpsAounBaTh uncia ot 0 mo 20;

MePECUYUTHIBATh Pa3IMUHbIe 00BEKTHI, YCTAHABIMBATH MOPSAIKOBBIM HOMEpP 00BEKTA;

HaXOJUTh YUCIIa, O0bIINE/MEHBILINE JAHHOTO YUCIIa Ha 33JJaHHOE YUCIIO;

BBITIONHATH apuU(PMETHUECKHUEe NEHCTBUS CIOXEHHS W BblUMTaHus B mpenenax 20 (ycTHO u
MACBMEHHO) 0e3 mepexoaa uepe3 JeCSITOK; Ha3bIBaTh W Pa3jNdaTh KOMITOHCHTHI JCHCTBHIMA
CIIOKEeHHUS (CaraemMble, CyMMa) M BBIYUTaHUS (YMEHBIIAEMOE, BEBIUUTAEMOE, Pa3HOCTH);
pelIaTh TEKCTOBBIC 33JIa4H B OJTHO JICHCTBUE HA CJIOKEHUE M BRIYUTAHKE: BBIJCIIATH YCIOBUE H
TpeGoBaHue (BOIPOC);

CpaBHHBATh OOBEKTHI 110 JIJTMHE, YCTAHABIUBAS MEXKIy HUMH COOTHOIICHUE JJIMHHES/KOpOoUe
(BBILIIE/HIDKE, TIHPE/yKe);

3HATh W WUCIOJb30BaTh CIUHUILY JUIMHBI — CAHTHMETpP; W3MEPSTh JUTMHY OTPE3Ka, YePTHTH
OTPE30K 33JJaHHOM JUIUHEI (B CM);

pa3nuyath 4HCIo W IUPY; pPaclo3HaBaTh IeOMETPUYECKHe (DUTYPBI: KPYT, TPEYrOJbHUK,
NPSIMOYTOJIBHUK (KBaJpaT), OTPE30K;

YCTaHABIIMBATh MEXIYy OOBEKTAaMH COOTHOIICHHMS: CJeBa/CIpaBa, Aaiblie/Onuxe, MExy,
nepen/3a, Haa/moJ;

pacrno3HaBaTh BepHble (MCTHUHHBIE) M HEBEpHbIE (JOXKHBIE) YTBEPKACHHUS OTHOCHUTEIHHO
3aJJaHHOTO Ha0opa 00HEKTOB/TPEIMETOB;

TPYIIHPOBATH OOBEKTHI 110 33JJaHHOMY TPU3HAKY; HAXOJUTh U Ha3bIBaTh 3aKOHOMEPHOCTH B
psiay 0OBEKTOB MOBCEHEBHOM KU3HU;

pa3nuyaTth CTPOKM ¥ CTOJNONBI TaONMWIBI, BHOCHTH JIAaHHOE B TaOJHWIly, W3BJICKATh
IaHHOE/MaHHbIE U3 TaOINIIBI;



CpaBHHUBATh JIBa 00BEKTA (UMCIIA, TeOMETPHUECKUE (UTYPHI); PACHIPEENATh OOBEKTHl Ha JBE
TPYIIIBI 110 3aJAHHOMY OCHOBAHHIO.

2 KJIACC

K koHIry 00y4eHus Bo 2 Kjaacce 00yJaromuiics HayqIuTCs:

YUTaTh, 3aIIMCHIBATh, CPABHUBATH, YIOPSA0YMBATh uncia B rnpeaenax 100;

HaXOJUTh YHMCIIO OoJiplliee/MEHbIee JaHHOTO YKcia Ha 3aJaHHoe yucio (B mpeaenax 100);
Oosbliee JAHHOTO YKCIIa B 3aJaHHOE YUCIIo pa3 (B mpenenax 20);

YCTaHABIIMBATh U COOIIOAATH MOPSIIOK MIPH BHIYUCICHUU 3HAYCHHSI YUCIOBOTO BBIPAXKEHHUS (CO
ckoOKkamu/6e3 ckoOO0K), CoIepIKaIeTro ACUCTBUS CIOKEHUS U BIYUTaHUs B ripeaenax 100;
BBINIOJHATH apu(MeTHUYECKHe ICHCTBU: CIOKEHUE U BhluMTaHue, B mpeaenax 100 yctHo u
MUCHbMEHHO; YMHOXKEHUE U JieTIeHHe B npeaenax 50 ¢ UCIonIb30BaHuEM TaOIUIbl YMHOKECHHUS;
Ha3bIBaTh M pa3jnyaTh KOMIIOHEHTHI JCUCTBUNA YMHOXXEHUS (MHOXUTENH, MPOU3BEICHHE);
JIeJIeHUS (IeTUMOE, JIETTUTENb, YACTHOE);

HaXOJUTh HEU3BECTHBIN KOMIIOHEHT CIIOKEHUS, BBIYMTAHUS, UCIIOJIb30BATh MPU BHIMOJHEHUH
MPAKTUYECKUX 33/JaHUH €IUHHIBI BEJIMYWH JJIMHBI (CAaHTUMETP, NEHUMETP, METP), MaCChI
(xuorpamMm), BpeMeHH (MUHYTA, 4ac); CTOUMOCTH (pyO0Jb, KOmeiika); mpeoOpa3oBbIBaTh OAHU
€IMHUIIBI TAaHHBIX BEJIMYUH B JIPYTHE,;

ONpEAEIATh C IOMOIIBI0 U3MEPUTENBHBIX HHCTPYMEHTOB [JIMHY; OINpPEAENsATh BpeMs C
MIOMOIIIBI0 YacOB; BBINOJHATh MPUKHUIKY W OLEHKY pe3yjbTaTra H3MEpPEHHi; CpPaBHUBATh
BEJIMYMHBI JJIMHBI, MacChl, BpDEMEHH, CTOMMOCTH, YCTaHABIUBAs MEXIYy HUMH COOTHOIIECHHE
«00JbIIIe/MEHBIIIE HAY;

peliaTh TEKCTOBbIE 3aJa4yd B OAHO-ABAa JCHCTBHS: MPEACTaBIATH 3a/ady (KpaTkas 3aIuch,
PHUCYHOK, TaOJuUIa WK APYyTas MOJIEIb);

IUIAHUPOBATh XOJ pEIICHHUs TEKCTOBOHM 3ajaud B J1Ba JEHCTBUS, OQOpPMIIATH €ro B BUJE
apuMeTHIECKOro NeHCTBUS/ICHCTBUH, 3aIMCHIBATH OTBET;

pa3nuyath U Ha3bIBaTh FreOMETPHUECKUE (DUTYPBI: MIPSMOM YroJl; JOMaHyI0, MHOTOYTOJIbHHUK;
BBIJICNIATH CPEAH YETHIPEXYTOIbHUKOB MPSIMOYTOJIBHHUKH, KBAaJPaTHI;

Ha Oymare B KJIETKy H300pakaTb JIOMaHyl, MHOTOYTOJbHMK; YEepTHTh MpPSIMOil yrod,
MPSIMOYTOJIBHUK C 33aHHBIMU JITTHHAMHU CTOPOH;

MCIOJIb30BATH JIJIs1 BHIOJIHEHUS IOCTPOCHUH JIMHEWKY, YTOJIbHUK;

BBITIOJIHATh U3MEPEHUE JUTMH PEabHBIX OOBEKTOB C TOMOIIBIO JIMHEHKH; HAXOIUTh JUTHHY
JIOMaHOM, COCTOSIIIEN U3 IBYX-TPEX 3BEHbEB, IEPUMETP MPSIMOYTroJIbHHUKA (KBapaTa);
pacrno3HaBaTh BEpHbIE (UCTUHHBIE) U HEBEPHBIE (JOXKHBIE) YTBEPKICHUS CO CIOBAMU «BCEM,
CKAXKIBIN;

MIPOBOJIUTH O/THO-/IBYXIIIarOBbIE JIOTUYECKHIE PACCYKACHUS U JIENIaTh BHIBOJIBI,

HaxXoAuWTh OOMMH MpPHU3HAK TPYNNbl MaTeMaTHYeCKUX OOBEKTOB (UHMCEN, BEJIUYHH,
reOMETPUUECKUX PUTYp);

HaXO/UTh 3aKOHOMEPHOCTh B PsLy OOBEKTOB (UHCeI, TeOMETPUUYECKUX (UTYp);

MPECTaBIATh MHPOPMALMIO B 33JaHHOW (QopMe: [OMONHATh TEKCT 3aJaydl YHCIaMH,
3aMONIHATh  CTPOKY/CTONOELl TaONMIBl, YKa3blBaThb 4YMCJIOBbIE JaHHbIE Ha pPHUCYHKE
(1300pakeHnr TeoMeTpUYECKuX QUryp);

CpaBHUBATh IPYMIbI 00EKTOB (HAXOUTh 00IIIEee, PA3IUUYHOE);

OOHapyKUBATh MOJIEITH T€OMETPHUUECKUX (GUTYP B OKPYKAIOIIEM MHUPE; MOAOUPATH TPUMEPHI,
MIOJITBEPKTAIOLIHE CYXKICHUE, OTBET;

COCTaBJIATH (JIOMOJIHATH) TEKCTOBYIO 33/1a4y;

MIPOBEPATH MPABUIBHOCTD BEIYUCICHHH.

3 KJIACC
K koHIty o0y4enus B 3 kJjiacce oOyyaromuicss Hay4uTCs:



YUTaTh, 3aMUCHIBaTh, CPABHUBATH, YIOPSAOUUBATh yncia B npenenax 1000;

HaXOJUTh YHCIO OOJblllee/MEHbIIEE JaHHOTO YHUCIa HAa 33JaHHOE YHUCIIO, B 33JaHHOE YHCIIO
pa3 (B npenenax 1000);

BBITIOJIHATH apu(dMeTndeckue eHCTBUS: CI0XKeHHe U Bbluntanue (B npeaenax 100 — yctHo, B
npenenax 1000 — nuCbMEHHO); YMHOXXEHHUE U JEJIEHUE HAa OJIHO3HAYHOE YUCIO (B Mpeaenax
100 — ycTHO ¥ MUCBMEHHO);

BBINOJIHATH JICHCTBHSI YMHOKEHUE U JienieHne ¢ uuciaamu 0 u 1, geneHne ¢ 0CTaTkoMm;
YCTaHABIIMBATh U COOJIIOJIaTh TMOPSAOK JEHCTBUI NpPHU BBIYUCICHUU 3HAUEHUS YHUCIIOBOTO
BBIpaXEHUS (CO CKOOKaMu/0e3 CKOOOK), COIepIKAIIEro apupMETHIECKHUE ICHCTBUS CIIOKCHHS,
BBIUUTAHUS, YMHOXKCHHS U JICJICHUS; UCIIOJIb30BaTh MPU BBHIYMCICHUSIX MEPEMECTUTEIHHOE U
COYeTaTeNIbHOE CBOWCTBA CIIOKEHHUS,

HAXOJUTh HEU3BECTHBI KOMIIOHEHT apu(hMETUUECKOTO JCHCTBUS;

MCIOJIb30BATh MPH BHIMOJIHEHUH MPAKTUYECKUX 3aJaHUI U PEIICHUM 33134 €AMHULBL: JITUHBI
(MWJUTUMETp, CAHTUMETP, ACLUMETP, METP, KUIIOMETP), MacChl (TpaMM, KWJIOIpPaMM), BPEMEHU
(MuHYTA, Yac, CeKyH/a), CTOUMOCTH (KOTelka, pyOIib),

peoOpa30BbIBATH OJJHU €IMHUIIBI JAHHOW BEJIMYUHBI B IPYTHE;

ONpeNeNATh C TOMOIIBI0 IU(PPOBBIX W  AHAJIOTOBBIX TMPUOOPOB, H3MEPUTEIBHBIX
WHCTPYMEHTOB JUIMHY, MaccCy, BpeMs;

BBITIOJIHATH PUKUAKY U OILICHKY pe3yJibTaTa U3MEPEHUH;

OTIPEAEISATH MPOJOIKUTENIEHOCTh COOBITHS; CPABHUBATD BEJIMYUHBI AJTUHBI, IJIOLIAIH, MACCHI,
BpPEMEHH, CTOMMOCTH, YCTaHABJIMBAst MEXTy HUMH COOTHOIICHUE «OO0JIbIe/ MEHBIIIE Ha/BY;
Ha3bIBaTh, HAXOJIUTH JIOJIO BEIMYMHBI (TIOJIOBUHA, YETBEPTH);

CpaBHUBATh BEJIMYUHBI, BBIPAKCHHBIE JOJSIMHU;

3HATh W UCHOJB30BaTh MPHU PELICHUU 337a4 U B MPAKTHYECKUX CUTyalusx (IOKYyMKa TOBapa,
OTIpeJIeIeHUe BPEMEHH, BHITTOITHEHHE PACYETOB) COOTHOIICHUE MEXK/Ty BETHUNHAMU;
BBITIOJTHSATH CIIO’KEHUE U BBIYUTAHHE OJHOPOIHBIX BETMYNH, YMHOKECHHE U JICJIEHUE BEITMYUHBI
Ha OJJHO3HAYHOE YHCJIO;

pemars 3a7adyd B OJHO, JBa JEHCTBUSA: MPEICTaBIATh TEKCT 3aJaud, IUIAHUPOBATH XOJ
peleHw s, 3aIiChIBaTh PEHICHNE W OTBET, aHAIM3HPOBATH pelIeHue (MCKaTh IPYroil crnocod
pellIeHNs ), OLIEHUBATh OTBET (YCTAaHABJIMBATH €TI0 PEATUCTUUHOCTD, IPOBEPSATH BHIYUCIICHNUS);
KOHCTPYHPOBATh NMPSIMOYTOJBHUK W3 JAaHHBIX (GUTYp (KBaApaTOB), NENHUTH MPSIMOYTOJBHUK,
MHOT'OYTOJIbHUK Ha 33JJaHHbIE YaCTH;

CpaBHMBATh (PUTYpHI 110 IJIOIIAIH (HAJIOXKEHHE, COMOCTABICHUE YMCIOBBIX 3HAUCHU );
HaXO/JUTh MEpPUMETP NPSIMOYToJIbHUKA (KBajapara), IUIOIAAb MPSMOYrojbHHMKa (KBaapaTa),
WCTIONB3YS TIPABUIIO/aJITOPUTM;

pacrio3HaBaTh BepHbIe (UCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEP)KICHHS CO CIOBAMU: «BCEY,
KHEKOTOPBIEY, «H», KKAKIBIH», KECIH. .., TO...»;

¢dbopMynMpoBaTh  yTBEp)KJIEHHE  (BBIBOJ),  CTPOMTb  JIOTHUECKHE  PaCCYXJIEHHS
(oaHO/ABYXIIIArOBHIE), B TOM YHCIIE C UCMOIB30BAaHUEM M3yUCHHBIX CBS30K;
KiaccuuuupoBaTh OOBEKTHI 1O OJHOMY, IBYM IpU3HAaKaM; M3BJIEKATh M HCIOJIb30BaTh
MH(OPMAIIHIO, TIPEICTABICHHYIO B TaOJIHIIAX C JAaHHBIMH O PEATBHBIX MPOIeccax U SIBICHHUIX
OKpY’KaloIlero Mupa (Harpumep, paclucaHue, pexxuM padoThl), B MpeIMeTax MOBCEIHEBHOM
XKU3HU (Harpumep, sIpJbIK, STUKETKA);

CTPYKTYpUPOBaTh MH(OPMAIIHIO: 3aMOIHATE MpOCTeine TabauIbl 0 00pasily;

COCTABIISATH TUIAH BBITIOJHEHUST Y4€OHOTO 33aHNUs U CIEIOBATh EMY;

BBINOJIHATE ICHCTBHS 11O AITOPUTMY;

CpPaBHUBATh MaTeMaTHYECKUE OOBEKTHI (HAXOIUTH O0IIIee, pa3IMYHOE, YHUKAIHHOE),
BBIOMPATh BEPHOE PELICHNE MaTeMaTHYeCKOn 3a1auH.

4 KJIACC
K koHIly 00y4enus B 4 kJjiacce 00y4yaroUuiicss HAYYUTCS:



YUTaTh, 3aMMCHIBATh, CPABHUBATH, YIOPSA0YNBATH MHOT'O3HAUHBIEC YHUCIIA;

HaXOJUTh YHMCIIO OOJbIliee/MEHbIIEE TaHHOTO YKCIa Ha 33JaHHOE YHCIIO, B 33JaHHOE YHCIIO
pas;

BBITNIOJHATH apuU(PMETUUECKUE JCHCTBUS: CI0KEHHE U BBIYUTAHUE C MHOTO3HAYHBIMU YHCIAMU
nucbeMeHHo (B npenenax 100 - ycTHO);

YMHOKEHUE M JIeJIeHHe MHOTO3HAYHOTO 4YHCiIa Ha OJHO3HAYHOE, [BY3HAYHOE YHCIIO
nucbeMeHHoO (B npenenax 100 - ycTHO);

JielieHue ¢ OCTaTkoM — mucbMeHHO (B mpenenax 1000); BBIYHCIATH 3HAUEHUE YHCIOBOTO
BEIpaXEHHUS (CO CKOOKamu/0e3 CKOOOK), COMEpIKAIEro IEHCTBUS CIIOKCHUS, BBIYUTAHUS,
YMHOKEHUS, IeJICHHUS] C MHOTO3HAYHBIMU YHCIIaMU;

WCTOJIb30BATh MPHU BHIYUCICHUAX U3YUYECHHBIC CBOWCTBA apU(PMETHUECKUX JICHCTBHIA;
BBITIOJTHATH MPUKUJIKY PE3Y/IbTaTa BEIUMCICHHUIA;

OCYILECTBIATh IPOBEPKY MOJIYYEHHOI'O pe3ynbTara IO KPUTEPUSAM: JIOCTOBEPHOCTH
(peanbHOCTH), COOTBETCTBUE MPABUITY/aITOPUTMY, a TAKXKE C IIOMOIIBIO KAJIbKYIISTOPA,
HaXOJUTh JOJIO BEJIWYUHBI, BEJIMYUHY MO €€ J0JI€; HAXOJUTh HEU3BECTHBIH KOMIIOHEHT
apu(MeTUyecKoro ACWCTBUS;, HCIOJIb30BaTh CAWHUIIBI BEJIWYUH JI MPU PEUICHUH 3a7ad
(nmuHa, Macca, BpeMs, BMECTUMOCTb, CTOUMOCTb, IUIOIIA b, CKOPOCTD);

UCIOJIb30BaTh MPU PEUICHUH 3a7a4 €AUHULBI JUIMHBI (MUJUTUMETP, CAHTUMETp, ACLHUMETD,
METp, KHUJIOMETP), Macchl (rpaMM, KWJIOIpaMM, LIEHTHEP, TOHHA), BpEMEHU (CEKyHJla, MUHYTA,
4ac; CYTKH, HEJelNs, MecsI, rojl, BeK), BMECTUMOCTH (JIUTP), CTOUMOCTH (Komeiika, pyOJb),
wiomanayn (KBaJpaTHBIA METp, KBaJApPATHBIN ACUUMETp, KBAaJpaTHBIA CAHTHMETP), CKOPOCTH
(KuoMeTp B yac, METp B CEKYHIY);

WCII0JIb30BaTh MPU PEIIEHUU TEKCTOBBIX 3a/lad U B MPAKTUYECKUX CUTYALUSX COOTHOLIEHMS
MEXIY CKOPOCTBIO, BpEMEHEM U MPOUJEHHBIM IIyTEM, MEXIYy HPOU3BOJUTEIHLHOCTHIO,
BpEMEHEM U 00BbEMOM PabOTHI; ONPEACTAThH C IOMOIIBI0 TU(PPOBEIX M aHAIOTOBBIX MPUOOPOB
Maccy TMpeAMeTa, TeMmieparypy (Hampumep, BOJIbI, BO3AyXa B IOMEIICHUU), CKOPOCTb
JBUKEHMSI TPAHCIIOPTHOI'O CPEJICTBA;

OTIPEAEIATh C MOMOIIBIO U3MEPHUTENBHBIX COCYJOB BMECTHUMOCTD; BBINOJNHSATH MPUKHUIKY U
OLIEHKY pe3yJIbTaTa U3MEpPEHUl;

pelath TEKCTOBble 3afaud B 1—3 [eHCTBUS, BBINOJIHATH MNpeoOpa3oBaHUE 3aJlaHHBIX
BEJIMYMH, BHIOUPATh MPH PEIICHUH MOIXOASIINE COCOOBI BBIUMCICHUS, COUETass YCTHBIE U
MUCbMEHHBIE BBIYHUCIICHUS U UCHOJB3Ys, IPU HEOOXOIUMOCTH, BHIYUCIUTENbHbBIE YCTPONUCTBA,
OLICHMBATh  IOJyYEHHBIH  pe3yabTaT MO  KPUTEPHUSIM:  JIOCTOBEPHOCTH/PEabHOCTH,
COOTBETCTBHE YCIIOBHUIO;

pelarh NpakTUYECKUe 3a]a4l, CBSI3aHHBIE C TIOBCEIHEBHOM KHU3HBIO (HA MOKYIKHU, JBUKECHHE
U T.I.), B TOM YHUCJIE, C U30BITOYHBIMH JAaHHBIMH, HAaXOIUTh HEJOCTAIOLIYI0 HH(OPMAIIHIO
(Hanpumep, U3 TaOJNMI], CXE€M), HAXOAUTh M OICHUBATH pA3JIMYHBIE CIOCOOBI pPEIICHHS,
UCIOJIb30BATh MOAXOIAIINE CIIOCOOBI TPOBEPKHU;

pa3nuyath, Ha3bIBaTh F€OMETPUUECKHE (DUTYPBI: OKPYKHOCTb, KPYT; U300pa)kaTh C MOMOIILBIO
LUPKYIIS U JIMHEHKU OKPY>KHOCTb 33JJaHHOTO pajInyca;

pasnuyath U300pa)keHUsl MPOCTEHIINX NMPOCTPAHCTBEHHBIX (QUIyp: Iapa, KyOa, LHHUIUHIpA,
KOHYcCa, MUPaMUIbI;

pacrno3HaBaThb B HPOCTEMIINX Clydasx NPOEKUUU IPEIMETOB OKPYKAIOIIEro Mupa Ha
MIJIOCKOCTH (T10J1, CTEHY);

BBITIOJIHATH pa3OueHue (MoKa3blBaTh HA PUCYHKE, YepTeke) MpOCTenleil cocTaBHOU (PUTypBI
Ha MPSAMOYTOJBHUKHU (KBaJApaThl), HAXOIUTH NMEPUMETP U IUIOIMIAAL (UTyp, COCTABICHHBIX U3
JBYX TpeX MPSMOYTOJbHUKOB (KBaJpaToB);

pacrio3HaBaTh BepHbIe (ICTUHHBIC) U HEBEPHBIC (JIOKHBIC) YTBEPKACHUS; IPUBOAUTH IIPUMED,
KOHTPIPUMED;

¢dbopMynMpoBaTh  yTBEp)KJIEHHE  (BBIBOJA),  CTPOMTb  JIOTHUECKHE  PaCCYXKICHHS
(0IHO/IBYXIIIarOBBIE) C UCIOJB30BAHNEM U3YUYEHHBIX CBA30K; KJIacCU(PUIMPOBATh OOBEKTHI IO
3aJJaHHBIM/CaMOCTOSITEIbHO YCTAHOBJIEHHBIM OJTHOMY, /IBYM IPU3HAKaM;



W3BJICKATh M HCIIOJIb30BaTh JJIsl BBIMIOJNIHEHUS 3aJlaHUi M pelIeHus 3aaad HWH(OpMAIHIO,
MIPE/ICTAaBICHHYIO B MPOCTEHIINX CTOIOUYATHIX AUarpaMMax, TabJIMlax ¢ JaHHBIMU O pealbHbIX
mmpoueccax M SBJICHMSIX OKpY)KAloLIEro Mupa (Hampumep, KajleHJapb, paclucaHHE), B
IpeaMeTax MOBCEAHEBHOM KU3HU (HaIlpUMep, CUeT, MEHIO, IPacIuCT, 00bABICHNUE),
3aMoJIHATh JAHHBIMH TPEAJIOKEHHYIO TaOJUIly, CTOJIOYATyl0 AMarpamMMmy; HCIIOIb30BaTh
(dbopMann3oBaHHbIE OMUCAHUSI TOCIEAOBATEIBHOCTH JIEHCTBUN (aNropuTM, IUIaH, cCXeMa) B
MPAKTUYECKUX U YUEOHBIX CUTYAIUAX;

JIOTIOJIHSTH JITOPUTM, YHOPSAJOUYUBATH IIArk ajJrOpuUTMa; BRIOMPATh pallMOHAIBHOE PEIICHHUE;
COCTaBJISITh MOJIENIb TEKCTOBOM 3a/1auM, YUCIIOBOE BHIPAKEHUE;

KOHCTPYHPOBATh XOJ PEIICHUs MaTeMaTHUECKOH 3a7auu;

HaxXOJUTb BCC BCPHBIC pCHICHUA 3aJa41 U3 MPCAJIOKCHHBIX.

I1l. TemaTu4eckoe NJIAHUPOBaAHHUE

1 kaacc
Ne Tema/pazaen Kosnn4yectBo | DiieKTpoOHHBIE y4eOHO-
n/n 4acoB, MeToan4Yeckue marepuajnl (JOP
orBoauMbix | uiau LIOP)
Ha OCBOEHHE
TeMbl/
pasaena
Pasnen 1. Yucaa
11 Yucna ot 1 1o 9: 3 WNuTtepaxkTuBHbiil ypok POILI
pasjauveHue, YTCHUE, 3alKCh. https://resh.edu.ru/subject/12/1/
1.2 Ennanna cuéra. JlecsaToxk. 1
1.3 Cuér nmpeMeToB, 3aIUCh 3 udposast o6pa3zoBaTeabHas
pe3ynbraTta mudpamu. wiarhopma «Yau.py»
1.4 I[TopsakoBbIil HOMeEp 00bekTa | 1 https://uchi.ru/
IIPH 33IaHHOM TIOPSIIKE
cuéra. Hudposas obpazoBarenbHast
15 CpaBHeHue 3 matdopma «SHaekc. YueOHUuK»
9HCel1, CPaBHEHHE TPYIIIT https://education.yandex.ru/main/
MPEIMETOB 110 KOJIMYECTRY:
0o0JIbIIe, MEHBIIIE, CTOJIBKO
xKe.
1.6 Yucno u nudpa 0 npu 1
W3MEpPEHUH, BBIYHCICHUH.
1.7 Yucna B npenenax 20: 3
YTCHHE, 3aITMCh, CPABHCHUE.
1.8 OnHO3HAYHBIC U IBY3HAYHBIE | 2
qucra.
1.9 YBenuuenue (yMeHblleHue) | 3
qrclia Ha HECKOJIBKO €TMHUIIL.
HToro no pazneny 20
Pasnen 2. BeanunHnbl
2.1 JlnvHa u €€ n3MepeHue ¢ 1 NHutepaktuBHeIii ypok POIII
MTOMOIIIBIO 33 JaHHOW MEPKHU. https://resh.edu.ru/subject/12/1/
2.2 CpaBHeHue 0e3 U3MepeHUs: 2 Hudposast o6pazoBaTenpHas
BBIIIIE — HUXeE, [IIHpe — mwiargopma «Yau.py»
yiKe, [JUTMHHEE — KOpoYe, https://uchi.ru/
cTaplie — MOJIOXKE, TSKelee
— JIeT4e. Hudposast o6pazoBaTenbHas



https://resh.edu.ru/subject/12/1/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/1/
https://uchi.ru/

2.3 Enueuie! minHe!: 4 mathopma «SHaeKc. YIeOHUK»
CaHTUMETP, ICIUMETP; https://education.yandex.ru/main/
YCTaHOBJICHUE COOTHOIICHHS
MEXTy HUMH.

HToro no pazneny 7
Pa3znea 3. Apudpmernyeckue aeicTBus

3.1 CrnoxeHue ¥ BBIYUTAHUE 10 HurtepaktuBHbIin ypok POIII
yuceln B npezenax 20. https://resh.edu.ru/subject/12/1/

3.2 Ha3zBanust KOMIIOHEHTOB 4
NCHCTBHH, pPe3yabTaTOB [udposas obpazoBarenbHAs
JEUCTBUM CIIOKEHUA, wiathopma «Yuu.py»
BBIYMTAHUSA. 3HAKU CIIOKCHUS https://uchi.ru/

Y BBIYMTAHUS, HA3BaHUS

KOMITOHEHTOB JICUCTBHS. udposast o6pazoBaTeabHas
Tabnuia cioxxeHus. mwiardopma «SIHaeke. YaeOHuK»
[TepemecTuTEILHOE CBOMCTBO https://education.yandex.ru/main/
CJIOXKEHUS.

3.3 Brruuranue kak JelCTBHE, 2
00paTHOE CIIOKEHUIO.

3.4 HewusBecTHOE citaraemoe. 2

3.5 CI10’keH1Ee OIMHAKOBBIX 3
cnaraembix. Cuér o 2, o 3,
mo 3.

3.6 [IpubaBiacHUE U BEIYUTAHKE 2
HYJISL

3.7 CroXeHHE U BBIUNTAHHUE 15
yucen 0e3 nepexoa
U C Tepexo0M Yepe3
JIECSITOK.

3.8 Brruucnenue cymmsl, 2
pa3HOCTH TPEX YHCeT.

Hroro no pasneny 40
Paznen 4. TekcToBbIE 32/1a4H

4.1 TexcroBas 3agava: 2 NurepaktuBHbIii ypok POIII
CTPYKTYPHBIC DJICMEHTHI, https://resh.edu.ru/subject/12/1/
COCTaBJICHHE TEKCTOBOM
3aJ1a4yM 1o 00pasiy Hudposas obpazoBarenbHast

4.2 3aBUCUMOCTb MEXKITY 3 wiathopma «Yau.py»

JAHHBEIMH ¥ HICKOMOM https://uchi.ru/
BEJTMYMHOUN B TEKCTOBOM
3a/aue Hudposast o6pazoBaTenbHas

4.3 Br16op u 3anuch 4 wiatopma «Suaexc. YueOHuK»
apu(METHIECKOTO JACHCTBUS https://education.yandex.ru/main/
JUTS TIOJTyY€HHUS OTBETA Ha
BOTIPOC.

4.4 TekcroBas croxerHas 3agada | 3
B OJHO IEHUCTBUE: 3aIIHCh
pelIeHus, OTBETa 3aJJauH.

4.5 OO6nHapyxeHue 4

HECAOCTAOMICTO 3JIEMECHTA
3aga4u, JOIIOJIHEHHUE TCKCTa
3aaa4 YU CJIIOBBIMHU JaHHBIMHA



https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/1/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/1/
https://uchi.ru/
https://education.yandex.ru/main/

(10 WILTFOCTPAIINHU, CMBICTTY
3a/1auu, €€ PeUICHHUIO).

Hroro no pazneny

16

Paspea S. IIpocTpaHcTBEeHHbIE

OTHOIIICHUSA U

reoMerpuyeckmne GUIrypbl

5.1

PacronosxeHue npeaMeToB

U OOBEKTOB Ha IJIOCKOCTH,
B IIPOCTPAHCTBE:
CclIeBa/cripaBa, CBEpXYy/CHH3Y,
MEXTy; YCTaHOBJICHHE
MIPOCTPAHCTBEHHBIX
OTHOILICHUH.

4

5.2

Pacrnio3naBanue o0bekTa u
€ro OTPaKCHUSI.

5.3

I'eomeTpuueckue GUryps:
pacro3HaBaHHe Kpyra,
TPEYTOIbHUKA,
MPSIMOYTOJIbHHUKA, OTPE3Ka.

5.4

ITocTpoeHue oTpe3ka,
KBaJipaTa, TPEyrojibHHUKa C
IMOMOIIBIO TUHEHKH;
HW3MEpEHUE IJIMHbI OTPE3Ka B
CaHTHUMETpax.

5.5

JlnuHa cTopoHBbI
MPSIMOYTOJIbHHKA, KBa/IpaTa,
TPEYroJIbHUKA.

5.6

N3obpaxenue
MPSIMOYTOJIbHHKA, KBAIpaTa,
TPEYroJIbHUKA.

HutepaktuBHbii ypok POIII
https://resh.edu.ru/subject/12/1/

Hudposas obpazoBarenbHas
marpopma «Y4u.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
miatdopma «SIHIeKc. YUeOHUK»
https://education.yandex.ru/main/

Hroro no paszaeay

20

Paznes 6. MatemaTnueckas nHpopManus

6.1

CO6op nanHbIX 00 00BEKTE
mo oOpasiry.
XapakTepuCTUKH O0BEKTA,
rpynnsl 00BEKTOB
(xommuecTBO, hopma,
pasmep); BEIOOp IIPEIMETOB
1o oOpasity (1Mo 3aJaHHbIM
IIPU3HAKaM).

3

6.2

['pynnupoBka 00BEKTOB
110 3a/laHHOMY IIPU3HAKY.

6.3

3aKOHOMEPHOCTh B pALY
3aJJaHHbIX OOBEKTOB!

e€ oOHapykeHue,
IPOAOIDKEHHE Psilia.

6.4

Bepuble (MCTHHHBIC)

U HEBEpHbIE (JTOXKHBIE)
IIPEITIOKEHUS, COCTABIICHHbBIE
OTHOCHUTEJILHO 33/IaHHOTO
Habopa MaTeMaTHYeCKHX
00BEKTOB.

6.5

YreHue TaOIULBI
(conmeprkamei He OoJee

NuTepaxktuBHbiil ypok POILI
https://resh.edu.ru/subject/12/1/

Hudposas obpazoBarenbHas
matdopma «Yuu.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
mwiargopma «SIHaexc. YueOHuK»
https://education.yandex.ru/main/



https://resh.edu.ru/subject/12/1/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/1/
https://uchi.ru/
https://education.yandex.ru/main/

YEeTBIPEX TaHHBIX ),
U3BJICUCHHE

JTAHHOTO U3 CTPOKH,
cT0JI0IIa; BHECEHHE OQHOIO-
JIBYX JIAHHBIX B TAOJIHUIY

6.6 UreHue pUCyHKa, CXeMbI 1— | 2
2 YUCIOBBIMH JJAHHBIMU
(3HAYCHUSIMH TAHHBIX
BEJIMYWH).

6.7 Brinonaenne 1—3-maroBeix | 2
MHCTPYKUUH, CBSI3aHHBIX C
BBIYHCIICHUSIMH, U3MEPEHUEM
JUIMHBI, TIOCTPOCHUEM
TeOMETPHUECKUX (DUTYD.

HToro no pazneny 15
Pazgea 7. IloBTopenue

7.1 KommiiekcHoe moBTopenune 14
HW3y4eHHOT0 MaTepuaja

OBLIEE KOJIMYECTBO YACOB 132

11O MPOI'PAMME

2 KJaace

Ne Tema/paznen KosmnuecTBo | JjeKTpoHHBbIE Y4eOHO-

n/n 4acos, Meroan4yeckue marepuaisl (JOP

OTBOAMMBIX uiau [HHOP)
HA OCBOEHHUE
TeMbl/
pa3jena
Pa3nea 1. Yncaa

11 Yucna B npeaenax 100: 2 NuTepakTuBHbli ypok POIII
YTEHUE, 3alUCh, JECATUIHBIN https://resh.edu.ru/subject/12/2/
COCTaB, CpaBHEHHE.

1.2 3anuce paBeHCTBA, 2 Hudposast o6pazoBaTenbHas
HEPaBEHCTBA. wiathopma «Yau.py»
YBenuueHne/yMeHbIICHUE https://uchi.ru/
qrclia Ha HECKOJIbKO
€IMHUIY/ IECATKOB; Hudposast o6pazoBaTenbHas
Pa3HOCTHOE CpaBHEHUE wiatopma «Suaexc. YueOHuK»
9HCeIL. https://education.yandex.ru/main/

1.3 YETHbIC M HEYETHBIC YUCIIA. 2

14 [TpencraBnenue yncna 2
B BHUJE CYMMBbI Pa3psAHbIX
CJIaraeMBbIX.

15 PaboTta ¢ maremaTudeckoit 2

TEPMHUHOJIOTHEN
(omHO3HAYHOE, TBY3HAYHOE,
YETHOC-HEUETHOE YHCJIO;
quciao u 1mudpa;
KOMITOHEHTHI
apuMeTHIECKOT0 JEHCTBUS,
VX Ha3BAHHE)

Hroro no pazneny

10



https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/

Pa3gen 2. BeanunHbl

2.1

Pabora ¢ BenmmunHamu:
CpaBHEHHE 10 Macce
(emuHUIIA MACChl —
KHJIOTPAaMM ); U3MEPCHHUE
JUTMHBI (€IUHUIBI JITTHHBI —
METp, ICIUMETpP, CAHTUMETD,
MUJUTUMETP), BpEMEHU
(emMHMIIBI BPEMEHH — Yac,
MUHYTA).

4

2.2

COOTHOIICHUS MEXTY
eMHHUIIAMU BEJTMYUHBI

(8 mpenenax 100), pemienue
MPAKTUYECKHX 3a7ad.

2.3

I/I3MepeHI/IC BCJIMYHH.

2.4

CpaBHeHUE U YIIOPSIIOYEHUE
OJIHOPOJHBIX BETUYHH.

NurepaktuBHbIif ypok POIIL
https://resh.edu.ru/subject/12/2/

udposast o6pa3zoBaTeabHas
wiarpopma «Yau.py»

https://uchi.ru/

udposast o6pazoBaTeabHas
mwiardopma «SIHaeke. YaeOHuK»
https://education.yandex.ru/main/

Hroro no pazneny

11

Paznen 3.Apudmernueckne nelicTBUA

3.1

Y cTHOE ClIOKEHNE U
BBIYMTAHHE YHCET B
npeaenax 100 6e3 nepexona
U C IEPEXOJIOM Uepe3 paspsil.

6

3.2

[IucbMeHHOE CI0KEHUE

Y BBIYMTAHUE YHCEN B
npenenax 100.
IIepemecTurenbHoE,
COuYeTaTeIbHOE CBOMCTBA
CJIO’)KEHUS, UX IPUMEHEHHUE
JUISL BBIYMCIICHHM.

3.3

B3anMocBsSI3b KOMIIOHEHTOB U
pe3yibTara 1eMcTBUs
CIIOJKCHHS, ICHCTBHS
BbIuMTaHus. [IpoBepka
pe3yabTaTa BEIYUCICHUS
(peaabHOCTh OTBETA,
o0OpaTHOe JIelicTBHE).

3.4

JlericTBUsA YMHOXEHUS

U JICJICHUS YnCell.
B3auMocCBs3b Cii0xkeHus U
yMHOxeHMs. Mimroctpanus
YMHOKEHHUS C [IOMOLIBIO
MPEIMETHON MOJICIIH
CIO’KETHOU CUTYyallMH.

35

Ha3BaHus KOMIIOHEHTOB
JIEHCTBUM YMHOKEHUS,
JICTICHUSL.

3.6

TabnuuHOE yMHOXEHHE

B npenenax 50. Tabnuynbie
Cllydyau YMHOXEHHS, I€TCHUs
IIPpU BBIYUCIICHUAX U
pelLIeHUH 3ajay.

14

WNurepaktuBHbIii ypok POIIL
https://resh.edu.ru/subject/12/2/

Hudposas obpa3zoBarenpHas
wiatdopma «Y4u.py»

https://uchi.ru/

Hudposas obpazoBarenpHas
mwiaTdopma «SIHIeKc. YUeOHUK
https://education.yandex.ru/main/



https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/

3.7

VYmHoxenue Ha 1, HA 0 3
(mo mpasuiy).

3.8

IlepemecTuTenbHOE CBOMCTBO | 2
YMHOKEHHSL.

3.9

B3anMocBs3b KOMIIOHEHTOB U | 2
pe3yJibTara 1eMCTBUS
YMHOXXCHHUS, TCUCTBUS
JICIICHUS.

3.10

Hewns3BecTHBIM KOMIIOHESHT 3
JIEHCTBHS CIIOKCHHUS,
JIeHCTBHS BEIYNTAHMA,
€ro HaxoXJCHUEC.

3.11

YuciioBoe BbIpAKEHUE: 10
YTEeHUE, 3aMUCh, BBIYUCIICHUE
3nauenus. [lopsmok
BBINIOJIHEHUS ICUCTBUN

B YHCJIOBOM BBIPQXCHUH,
cojiepxKaIiemM

JEHCTBUS CIIOKEHUS U
BBIYATAHUS

(co cxoOkamm/6€3 CKOOOK)

B npenenax 100 (He Gonee
TPEX NEUCTBHM ); HAX0XKICHHUE
€ro 3HAYCHMSI.

3.12

Bbruuranue cymMMbl 2
U3 4YMCJIa, YUCIIA U3 CYMMBL.

3.13

Brluncienue cymmel, 2
Pa3HOCTH yIOOHBIM
CII0CO00OM.

HToro mo pazneny 58

Pa3gen 4. TexkcToBbIE 32124

4.1

Urenue, npecTaBieHue 2 HutepaktuBHbIi ypok POIII

TEKCTA 3a7a4M B BUJIE https://resh.edu.ru/subject/12/2/
PUCYHKA, CXEMbI WU APYTron
MOJIETH. Hudposas obpazoBarenbHast

4.2

[Inan peumenus 3agauu B 1Ba | 3 wiathopma «Yau.py»
JCHCTBUS, BBIOOD https://uchi.ru/
COOTBETCTBYIOIIMX IJIAaHY
apupMeTUIECKUX Hudposast o6pazoBaTenbHas
JeNCTBUM. 3anuch pelIeHus 1 wiatopma «Suaexc. YueOHuK»
OTBETa 331a4H. https://education.yandex.ru/main/

4.3

Pemenue TekcToBBIX 3a1a4 4
Ha MPUMEHEHHNE CMBICIIA
apu(dMeTHUecKoro aecTBus
(crmoxeHue, BEIYUTAHUE,
YMHOXEHUE, JEJIECHUE).

4.4

PacuéTHrle 3agaun Ha 2
yBEIUYCHUE/ YMCHBIIICHUE
BCJIMYUHBI HA HCCKOJIBKO

€MHMII/ B HECKOJIBKO pa3.

4.5

dukcanusg orBeta K 3amaue u | 1
€ro MpoBepKa



https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/

(bopmynupoBaHue, MpoOBEpPKa
Ha JIOCTOBEPHOCTb,
CJIeZIOBaHUE IIJIaHY,
COOTBETCTBHUE
MIOCTaBJICHHOMY BOTIPOCY).

Hroro no pazneny

12

Pasnea 5. IlpocTpancTBeHHBI

€ OTHOIICHUSA U

reoMeTpuyecKue (purypsol

5.1

Pacnio3snaBanue u
HU300pakeHUE
TEOMETPHUYECKUX PUTYD:
TOYKa, MpsiMasi, MPSIMO yrol,
JIOMaHasi, MHOTOYTOJIbHHK.

5

5.2

[TocTpoenue oTpeska
3aJITaHHOW JJIMHBI C [TIOMOILLIO
JINHEHKH.

5.3

H3006pakeHue Ha KiIeT4aTon
Oymare mpsIMOYTOJIbHHKA C
3aJJaHHBIMH JIJTAHAMHU CTOPOH,
KBajipaTa ¢ 3aJIaHHOM JUTMHOMN
CTOPOHBI.

5.4

JlnmrHa 10MaHOM.

5.5

W3mepenue nepumerpa
JIAHHOTO/ N300pakEHHOTO
PSIMOYTOJIbHHKA (KBapaTa),
3aMuch pe3ysibTaTa
U3MEPEHUS B CAHTUMETPAX.

5.6

Touka, KOHEIll OTpe3Ka,
BEpILIMHA MHOTOYTOJIbHUKA.
O06o03HaueHne TOUKH OYKBOM
JaTUHCKOTO andaBuTa.

NurepaktuBHbiif ypok POIIL
https://resh.edu.ru/subject/12/2/

udposast o6pazoBaTeabHas
wiarpopma «Yau.py»

https://uchi.ru/

udposast o6pazoBaTeabHas
mwiardopma «SIHaexe. YaeOHuK»
https://education.yandex.ru/main/

Hroro no pazneny

20

Paznes 6. MatemaTnueckas HHpopManus

6.1

Haxoxnenwne,
(hopMyIUPOBaHUE OJTHOTO-
JIBYX OOIIMX MPU3HAKOB
Habopa MaTeMaTHYECKHX
00BEKTOB: YHCEJI, BEIUYHNH,
T€OMETPHUECKUX DUTYp.

2

6.2

Knaccudukarms 00beKTOB 110
3a/IaHHOMY WA
CaMOCTOSITEITEHO
YCTaHOBJICHHOMY
OCHOBAHHIO.

6.3

3aKOHOMEPHOCTh B PSIY
YKCesl, TEOMETPHUUECKUX
¢buryp, 00bEKTOB
IMOBCEJHEBHOM

JKU3HU: €€ 00BICHEHHUE C
HCITOJIB30BaHNEM
MaTeMaTHYECKOM
TEPMUHOJIOTHH

6.4

Bepnble (MCTUHHBIE)

NuTepaxktuBHbiil ypok POILI
https://resh.edu.ru/subject/12/2/

Hudposas obpazoBarenbHas
matdopma «Yuu.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
mwiargopma «SIHaexc. YueOHuK»
https://education.yandex.ru/main/



https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/2/
https://uchi.ru/
https://education.yandex.ru/main/

1 HEBEPHBIE (JI0KHBIC)
YTBEPKACHHUSI, COJICPIKAIITIE
KOJINYCCTBEHHBIE,
IPOCTPAHCTBEHHBIE
OTHOILICHHUS, 3aBUCUMOCTH
MEXIY
YrCIIaMH/BEITNINHAMH.

6.5

KoncTtpynpoBanue
YTBEPKICHUI C
UCIIOJIb30BAaHUEM CIIOB
CKAXKIBIN, «BCE.

6.6

Pa6ora ¢ Tabnumnamu:
U3BJICYCHHE U
HCIIOJIb30BaHUE JUISI OTBETa
Ha BOIMPOC HH(pOpMaIIHH,
IIPE/ICTABJIICHHOW B TaOIHUIIC
(TabOIUIIBI CITOXKECHMS,
YMHOXEHHUS; TpaduK
JSKYPCTB, HAOIIOICHUS B
MIPUPO/IE U TIp.); BHECEHUE
JTAHHBIX B TaOJIUILY.

6.7

Jononuenue Mozelei (cxem,
M300pakKeHHH ) TOTOBBIMHU
YHUCIIOBBIMH JTAHHBIMHU.

6.8

[TpaBuiio cocTaBieHus psiaa
4HCEIl, BEJIMYMH,
reOMETPUUCCKUX DUTYp
(popmynmpoBanue nmpaBuia,
pOBEpPKa MPaBUJIA,
JIOTIOJTHEHHUE Psifia).

6.9

AnropuT™sl (TpUEMBI,
IpaBuJia) YCTHBIX U
MACbMEHHBIX BBIYUCIICHUN,
WU3MEPEHUI U ITIOCTPOCHHUS
reoMeTpUYecKux puryp.

6.10

[IpaBuna paboTs ¢
AIIEKTPOHHBIMU CPECTBAMHU
00yJeHwUsI.

Hroro no pasney

15

Pasznea 7. IlloBTopenue

7.1

KomnekcHoe noBTopeHue
VM3y4EHHOI0 Marepuralia

10

OBLIEE KOJIMYECTBO YACOB
110 MIPOT'PAMME

136

3 kiaace

Ne
n/n

Tema/paznen

KoauuectBo
4acoB,

DJIEeKTPOHHbIE YUeOHO-
MeToan4yeckue marepuajsl (JOP




OTBOJIUMBIX
Ha OCBOEHHE
TeMbl/pa3jesa

uiaun [HOP)

Pa3zgen 1. Yucaa

1.1

Yucna B npenenax 1000:
YTEHHUE, 3alUCh, CDABHCHHE,
MPEACTABJICHUE B BUJIE
CYMMBI pa3psTHBIX
cJ1araeMabIx.

3

1.2

PaBeHcTBa M HEpaBEHCTBA:!
YTEHUE, COCTABJICHUE,
YCTaHOBJICHHE UCTUHHOCTH
(BepHOE/HEBEPHOE).

1.3

YBenuueHne/yMeHbIICHUE
qrcia B HECKOJIBKO pas.

1.4

KpartHoe cpaBHeHUE yncel.

HNurepaktuBHbii ypok POIII
https://resh.edu.ru/subject/12/3/

Hudposas obpazoBarenbHas
miarpopma «Yuu.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
miaTdopma «SIHIeKc. YUeOHUK
https://education.yandex.ru/main/

Hroro no pazaeay

10

Pa3gen 2. BeanunHbl

2.1

Macca (equHHIIa MAaCChl —
rpamMM); COOTHOILICHHE
MEXIy KAJIOrPaMMOM

U TPaMMOM; OTHOILICHHE
«TsDKesee/Ierye Ha/By

1

2.2

CTtoumoCTb (EUHUIBI —
pyOIb, KOTIEHKA);
YCTaHOBJICHHE OTHOIICHHS
«IIOpOXKe/IeIIEeBIIC Ha/BY.

2.3

CooTHo1ICeHNE «gcHa,
KOJIMYECTBO, CTOUMOCTB»
B HpaKTquCKOﬁ CUTYyalllHU.

WNuTepaxkTuBHblil ypok POILI
https://resh.edu.ru/subject/12/3/

udposast o6pazoBaTeabHas
wiathopma «Y4u.py»

https://uchi.ru/

udposast o6pazoBaTeabHas
wiaropma «SIHaeKc. YueOHUK
https://education.yandex.ru/main/

2.4

Bpewms (enunuiia BpemMeHn —
CEKyHJ1a); yCTaHOBJICHUE
OTHOIIIEHUS «ObIcTpee/
MelJIEHHEee Ha/B.
CoOTHOIIEHHE «HAYAJIO,
OKOHYaHHUE,
MIPOJIOJIKUTEIILHOCTD
COOBITHS» B MPAKTUYECKOM
CUTYaITUH.

2.5

JlnvHa (enuHUIA ITUHBL —
MUJUTUMETP, KUIOMETP);
COOTHOIIIEHUE MEXKIY
BEJTMYMHAMU B TIpEJIeiIax
TBICSIYH.

2.6

Pacuér Bpemenn.
CooTHolIeHNE «Havalo,
OKOHYaHMUE,
IIPOJIOJKUTEIBHOCTD
COOBITHS» B MPAKTUYECKOM
CUTYaLNH.

2.7

CoorHorteHue «0oJblie/
MCHBIIC Ha/B» B CI/ITyaHI/II/I



https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/

CPaBHEHHUS MTPEIMETOB
U 00BEKTOB HA OCHOBE
M3MEpPEHUS BEJIMYHUH.

Hroro no pasgeny

10

Pa3nen 3. A

HupmeTnyeckne AeicTBUsA

3.1

Y cTHBIE BBIUNCIICHHS,
CBOJIUMBIC K JICHCTBUAM

B mipenenax 100 (tabmuyanoe
U BHETAOIMYHOE
YMHOKCHHE, JICIICHUE,
JNCHCTBUS C KPYTJIBIMU
YUCTIAMH ).

8

3.2

IIuceMeHHOE CI0KEHHE,
BBIYMTAHHE YHCEII B
npenenax 1000. JleiicTBus
cuucimamu 0 u 1.

3.3

B3aumocBs3b YMHOKCHHUA
n OCJICHU.

3.4

[TuceMeHHOE YMHOXKCHHE
B CTOJIOMK, THCEMEHHOE
JICTICHUE YTOJIKOM.

3.5

[TucbMeHHOE YMHOXKEHHE,
JleJIEHHe Ha OJHO3HAYHOE
yucio B npeaenax 1000.

3.6

[IpoBepka pesyabprara
BBIYUCIICHUS (IPUKUIKA HIIN
OLICHKA pe3yJbTara,
oOpatHoe JelcTBueE,
IIPUMEHEHNE AIITOPUTMA,
HCIIOJIb30BAaHNUE
KaJIbKYJIATOPA).

3.7

[TepemecTutensHoE,
codeTaTelIbHOE CBOMCTBA
CJIOKEHUS, YMHOKEHUS IPU
BBIYHUCIICHUAX.

3.8

HaxoxaeHne HEU3BECTHOTO
KOMIIOHCHTA

apu(METHYECKOTO IEHCTBUSL.

3.9

[Topsinok nericTBuit

B YHCIIOBOM BBIPQ)KEHUH,
3HAYEHUE YUCIIOBOTO
BBIPXXEHUS, COIEPIKAIIETO
HECKOJIbKO JIEHCTBUIA (CO
CcKkoOKkam#u/ 6e3 CKOOOK), ¢
BBIYHCIICHUSMH B Ipeesiax

1000.

3.10

OnHOpOAHBIE BETUYUHBI:
CJIOJKEHUE U BBIUYUTAHUE.

3.11

PaBeHcTBO ¢ HEU3BECTHBIM
YHCJIOM, 3alTHCAaHHBIM
OYKBOH.

3.12

VYMHOXEHUE U [eJIEHNE

WNuTepaxkTuBHblil ypok POILI
https://resh.edu.ru/subject/12/3/

udposast o6pazoBaTeabHas
wiaropma «Yau.py»

https://uchi.ru/

udposast o6pazoBaTeabHas
mwiardopma «SIHaeke. YaeOHuK»
https://education.yandex.ru/main/



https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/

KpYTJIOro 4ucia Ha
OJIHO3HAYHOE YHCJIO.

3.13

YMHOXEHUE CyMMBbI

Ha yucio. Jlenenue
TPEX3HAYHOTO YUCIIA HA
OJIHO3HAYHOE YTOJIKOM.
Jlenenue cyMMbl Ha 4HCIIO.

Hroro no pasgeny

48

Pazpen

4. TexcToBBIC 32291

4.1

Pabora ¢ TekcTOBOM 3aqa4eii:
aHaJIW3 JaHHBIX U
OTHOILICHUH, MMPEACTaBICHUE
Ha MOJIEJY, IJIAHUPOBAHUE
X0/a peIIeHUs 3a1a4,
perieHue apuPpmMeTHICCKUM
CII0COOOM.

6

4.2

3amaun Ha TOHUMaHUe
CMBICIIa apU(PMETHICCKIX
JEHCTBUM (B TOM YHCIIS
JICJICHUS C OCTATKOM),
OTHOIIICHUI
(OospIe/MeHBIIIE HA/B),
3aBHUCHUMOCTEH (KyIUIs-
poaa)xa, pacu€T BpEMEHHU,
KOJIMYECTBa), Ha CPABHEHHE
(pa3HOCTHOE, KPATHOE).

4.3

3anuch peleHus 3a1a4u

O JECUCTBUSIM U C IIOMOIIBIO
YHCJIOBOT'O BBIPAKECHMUSI.
[IpoBepka pelieHns 1 OLeHKa
MOJIyYEHHOTI'0 PE3YJIbTaTa.

4.4

J10J1s1 BEJIMYUHBL: TIOJIOBUHA,
YETBEPTh B IPAKTUYECKON
CUTYalLlMH; CPABHEHUE JOJIEH
OJIHOW BEJIMYUHBI

WNuTepaxkTuBHblil ypok POILI
https://resh.edu.ru/subject/12/3/

udposast o6pazoBaTeabHas
wiarpopma «Yau.py»

https://uchi.ru/

udposas o6pazoBaTeabHas
wiaropma «SIHaeKc. YueOHuK»
https://education.yandex.ru/main/

Hroro no pasneny

23

Pasznea S. IlpocTpaHcTBeHHBbIE OTHOILICHUS U

reoMerpuyeckue GUrypbl

5.1

KonctpyupoBanue
reOMEeTpUYECKUX QPUTYp
(pazOuenue Gurypsl Ha
4acTH, COCTaBJICHHE (PUTYPBI
W3 YacTei).

3

NuTepakTuBHbli ypok POIII
https://resh.edu.ru/subject/12/3/

Hudposas obpazoBarenbHast
wiathopma «Yuu.py»

5.2

[IepuMeTp MHOTOYTOJIBHUKA:
U3MEPEHUE, BBIYUCIICHUE,
3aIMCh PABEHCTBA.

https://uchi.ru/

Hudposas obpazoBarenbHast

5.3

N3mepenne miomniaau, 3anuch
pe3yibTaTa U3MEpPEHUs B
KBaJIPATHBIX CAHTUMETPAX.

mwiardopma «SIHaeke. YueOHUuK»
https://education.yandex.ru/main/

5.4

Brraucnenue miontagn
MPSMOYTOJIbHUKA (KBaapaTa)
C 3aIaHHBIMU CTOPOHAMHU,
3alMCh PABEHCTBA.



https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/

5.5

N3o0pakeHue Ha KIeTIaTON
Oymare mpsMOYTOJIbHHKA C
3aJJaHHBIM 3HAYCHHEM
mromaau. CpaBHEHUE
momasei Guryp c
MTOMOIIBIO HAJOKCHHUS.

Hroro no pazneny

20

Pa3nes 6. MaremaTnueckas nHopManus

6.1

Knaccudukamnus o0beKTOB 110
JIBYM MIPU3HAKAM.

1

6.2

BepHrbie (MCTHHHBIC)

Y HEBEpHBIE (JIOXKHBIEC)
YTBEPKACHHUS:
KOHCTPYHPOBAHUE, MPOBEPKA.
Jlornueckue paccyxJIeHus co
CBSI3KAMU «ECJIH ..., TO ...»,
«IIOATOMY», «3HAYUTY.

2

6.3

PaGora c uadopmarnmeii:
W3BJICUYCHUE U
WCTIOJIb30BAHUE JUIS
BBITIOJIHEHUS 3aJIaHHH
nH(popManuy,
MPEJCTaBICHHON B TaOIHIIaX
C TaHHBIMH O PEATBHBIX
nporeccax U sBICHUSAX
OKpY’KaloIIero Mupa
(HampuMep, pacrucaHue
YPOKOB, JIBHKCHUS
aBTOOYCOB, ITOE3/I0B);
BHECEHUE JIaHHBIX B TAOIUILY;
JIOTIOJTHEHUE YepTeka
JTAHHBIMHU.

6.4

TaOmuIBI CIOKEHHS U
YMHOKEHHUS: 3aII0JTHEHNE
Ha OCHOBE pe3yJIbTaTOB
cuéra.

6.5

®opMannu30BaHHOE ONUCAHUE
IIOCJIEI0BATEILHOCTH
NeNCTBUM (MHCTPYKIIUS,
IJIaH, CXEMa, aJITOPUTM).

6.6

Anroput™msl (IIpaBuiia)
YCTHBIX U TUCbMEHHBIX
BEIUMCIIEHUH

(cnoxeHue, BEIYUTAHUE,
YMHOXXCHHE, JICJICHUE),
nopsigka ACHCTBUN B
YUCJIOBOM BBIpaKCHUH,
HaXO0XJEHHUS TIepuMeTpa u
TIJIOIA TN, TTIOCTPOSHUS
TeOMETPUUYECKUX QUTYP.

6.7

Cronbuaras quarpamma:
YTEeHHUE, HCIIOIL30BaHIE

HNurepaktuBHbii ypok POIII
https://resh.edu.ru/subject/12/3/

Hudposas obpazoBarenbHas
marpopma «Yuu.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
mwiaTdopma «SIHIeKc. YUeOHUK
https://education.yandex.ru/main/



https://resh.edu.ru/subject/12/3/
https://uchi.ru/
https://education.yandex.ru/main/

JAHHBIX TSI pEeIICHUS
y4eOHBIX M MPAKTUIECKUX
3a1ad4.

6.8 ANTOPUTMBI U3yUCHUS 1
MaTepuaa, BHIIOTHEHUS
3aJlaHU{ HA IOCTYIIHBIX
ANEKTPOHHBIX CPEACTBAX
o0y4eHusl.
HToro no pazneny 15
Paznea 7. IloBTopenue
7.1 KommiekcHoe noBTopeHue 10
M3YYCHHOTO MaTepuana
OBLIEE KOJIMYECTBO YACOB 136
11O MPOI'PAMME
4 kaacc
Ne Tema/paznen KosmnuecTBo DJIeKTPOHHBbIE Y4eOHO-
n/n 4acos, Meroan4yeckue marepuaisl (JOP
oTBoAMMBIX HA | uiau LIOP)
ocBOeHHE
TeMbl/pa3jesna
Pa3zgen 1. Yucaa

11 Yucna B npenenax 4 NurepaktuBHbiil ypok POII
MHJIMOHA: YTEHHE, 3aIIHCh, https://resh.edu.ru/subject/12/4/
MOpa3psTHOE CPABHCHHE,
yIOpsI0UYECHHUE. Hudposas obpazoBarenbHast

1.2 Uwucno, 6ombIee uiu 3 wiarhopma «Yau.py»

MEHBIIIEE JAHHOIO YKCa https://uchi.ru/

Ha 3aJaHHOE YHCJIO0

paspsAHBIX €IUHUIL, B Hudposas obpazoBarenbHast
3aJaHHOE YUCJIO pa3. matdopma «SHaekc. YUeOHUuK»

1.3 CBolicTBa MHOIO3HAYHOI'O 2 https://education.yandex.ru/main/
qrcla.

14 JlonoysiHEHWE ynca 2
710 33JTaHHOTO KPYTIIOTO
qucra.

Hroro no pazaeay 11
Pasnen 2. Beanunnbl

2.1 Benuuuzbl: cpaBHEHNE 3 NuTepakTuBHbli ypok POIII
00BEKTOB 110 Macce, JUINHE, https://resh.edu.ru/subject/12/4/
TUIONIA/IA, BMECTUMOCTH.

2.2 EnwHAIBI Maccel — meHTHep, | 2 Hudposast o6pazoBaTenpHas
TOHHA; COOTHOIICHUS MEXIY wiathopma «Yau.py»
SIMHUIIAMH MaCChI. https://uchi.ru/

2.3 Enununel Bpemenu (CyTkH, 2
HEJIesl, MECSIII, TO/I, BEK), Hudposast o6pazoBaTenpHas
COOTHOIIIEHUE MEXIY HUMH. mwiardopma «SIHaeke. YueOHuK»
Kanenmaps. https://education.yandex.ru/main/

2.4 EnuHune! 1ivHel 4

(MHJUTUMETp, CAHTUMETD,
JNELUMETP, METP, KWIOMETD),
rionaau (KBaJapaTHbIil MeTp,



https://resh.edu.ru/subject/12/4/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/4/
https://uchi.ru/
https://education.yandex.ru/main/

KBaJIpaTHBIN JELUMETD,
KBaJpaTHBIA CAHTUMETD),
BMECTHUMOCTH (JTUTD),
CKOpOCTH (KHJIOMETPHI B Hac,
METpPbl B MUHYTY, METpPHI B
CEeKYHJTy); COOTHOIIICHUE
MEXy eIMHULIaMU

B npenenax 100 000.

2.5

HOJ’I?I BCJIIMYMHBI BpCMCHH,
MacCcChbl, JJIMHBI.

HToro no pazneny

12

Pa3nen 3. Apudmernyeckue aeiicTBus

3.1

IIucemenHOE CJIOKCHUC,
BBIYMTAHHUC MHOT'O3HAYHBIX
YuCCIl B Ipcacjiax MUJJIMOHA.

7

3.2

[InceMeHHOE YMHOXKEHHUE,
JieJieHne MHOTO3HAUYHBIX
qrcel Ha OJHO3HAYHOE/
JBY3HAUYHOE YHUCIIO; ACTICHUE
C OCTaTKOM (3aIUCh YTOJIKOM)
B npenenax 100 000.

10

3.3

YMmuoxenue/nenenue Ha 10,
100, 1000.

3.4

CBoiicTBa apu(PMETHICCKUX
JICUCTBUH U UX TPUMECHEHUE
TSI BEIYMCIIEHUH.

3.5

ITonck 3HAaYECHUS YMCIIOBOTO
BBIPAYKEHMUS, COJIEPIKAIIETO
HECKOJBKO JICHCTBHI

B npexaenax 100 000.

3.6

[IpoBepka pe3ynbrara
BBIYUCIICHUI, B TOM YHUCIIE
C NOMOIIBIO KAJIBKYJIATOPA.

3.7

PaBenctBo, copepxariee
HEU3BECTHLIA KOMIIOHEHT
apu(pMETHYECKOTO JEHCTBHS:
3aIMCh, HAXOXKJICHNE
HEU3BECTHOTO KOMIIOHEHTA.

3.8

VYMHOXKEHUE U [eJICHHUE
BEJIMUMHBI Ha OJJHO3HAYHOE
YHCIIO.

HNutepaktuBHbii ypok POIII
https://resh.edu.ru/subject/12/4/

Hudposas obpazoBarenbHas
wiatdopma «Y4u.py»

https://uchi.ru/

Hudposas obpa3zoBarenpHas
mwiaTdopma «SIHIeKc. YUeOHUK
https://education.yandex.ru/main/

Hroro no pasney

37

Pasnea 4. TekcToBbIe 3a124u

4.1

Pabora ¢ TekcToBol 3amadei,
pELIEHNE KOTOPOU CONEPIKUT
2—3 neificTBUL: aHAIIN3,
MIpPEJICTABJICHUE HA MOJIEIH;
ITAaHUPOBAHUC U 3AIIHCh
peleHus; TPOBEepKa PEIIeHHs
1 OTBETA.

4

4.2

AHann3 3aBUCHMOCTEH,
XapaKTEPUIYIOITNX

NHuTtepakTuBHEIi ypok POIII
https://resh.edu.ru/subject/12/4/

Hudposas obpazoBarenbHas
mnatdopma «YIu.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
mwiargopma «SHaexc. YueOHuK»



https://resh.edu.ru/subject/12/4/
https://uchi.ru/
https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/4/
https://uchi.ru/

MIPOLIECCHI: TBUKECHUS
(ckopoCTh, Bpems,
MIPOWICHHBIN MTYTh), PaOOTHI
(IpOU3BOAUTENHHOCTD,
BpeMsi, 00bEM paboThI),
KYIUTU-TIPOJIAXkH (1IeHAa,
KOJMYECTBO, CTOUMOCTH) U
pElIeHrEe COOTBETCTBYIOIINX
3ajay.

4.3

3aa4n Ha YCTAaHOBJICHHUE
BpeMeHH (Hayvalo,
MIPOJOIIKUTEILHOCTD U
OKOHYAHHE COOBITHS),
pacdéTa KOJIM4YecTRBa,
pacxojia, U3MEHEHHUSI.

4.4

3amaun Ha HAXOKIECHUE TOJTH
BEJIMYMHBI, BETMYMHEI 110 €€
JIOJIE.

4.5

Odopminenue pemeHus mno
JEHUCTBUSIM C TOSCHEHHUEM, 110
BOIIPOCaM, C TOMOIIIbIO
YHUCJIOBOT'O BBIPAKECHUSI.

https://education.yandex.ru/main/

Hroro no paszaeay

21

Paspnen S IIpocTpaHCTBEHHbIE OTHOLIECHHS U FreOMeTpHYeCKHe (PUTYPBI

5.1

Harnsoaeie npencraBieHus o
cummerpuu. Ocb CHMMETPUH
¢burypsl. durypsl, umMeroIIIe
0Ch CUMMETPHUH.

3

5.2

OKpy>XHOCTb, KPYT:
pacno3HaBaHue U
n300pakeHue; MOCTPOECHUE
OKPY>KHOCTH 33JJaHHOT'O

pauyca.

5.3

[TocTpoeHne u3ydeHHbIX
reOMEeTpUYECKUX QPUTYp
C MOMOIIBIO JUHEHUKH,
YTOJIbHUKA, [IUPKYJIS.

5.4

[IpocTpaHCcTBEHHBIE
reoMeTpuyeckue GUrypsl
(Tenma): map, Ky, HWIHHID,
KOHYC, TUPAMHJIA; UX
pasnuyeHue, Ha3bIBaHHE.

5.5

Koncrpynposanue:
pa3ouenue GuUrypsl Ha
MPSIMOYTOJTbHAKHU
(KBazpaThl), COCTaBICHUE
¢buryp u3
MPSIMOYTOJIBHUKOB/KBaIpaToOB

5.6

Ilepumerp, miomans
¢burypsl, COCTaBICHHON
U3 JBYX-TPEX

WNurepaktuBHbIii ypok POIII
https://resh.edu.ru/subject/12/4/

Hudposas obpazoBarenpHas
wiatdopma «Y4u.py»

https://uchi.ru/

Hudposas obpazoBarenbHast
wiatdopma «SIHnexc. YueOHUukK»
https://education.yandex.ru/main/



https://education.yandex.ru/main/
https://resh.edu.ru/subject/12/4/
https://uchi.ru/
https://education.yandex.ru/main/

MPSIMOYTOJTbHUKOB
(kBazpaToB).

HToro no pazneny

20

Pasznea 6. Ma

TeMaTH4YCCKas I/IH(l)OpMaIII/Iﬂ

6.1

PaGora c yTBepkIeHUsIMU:
KOHCTPYHUPOBAHUE, IPOBEPKA
HWCTUHHOCTU; COCTaBJICHUE U
MPOBEPKA JIOTUYECKUX
pacCyXJI€HHUI NpU PEIICHUN
3agad. [Ipumepsl u
KOHTPIPUMEDPBL.

2

6.2

JlaHHBIE O pEaTbHbBIX
nporeccax U sSBICHUSAX
OKPY>KaloIIero Mupa,
MPECTaBIICHHBIC Ha
CTONOYATBIX UArpaMMax,
cxemax, B TaOJHIax,
TEKCTaXx.

6.3

COop mMaTeMaTUYECKUX
JTAHHBIX O 3aJaHHOM OOBEKTE
(uucrne, BeNHUUHE,
TeOMETPHUYECKOH urype).
[Touck napopmanuu

B CIIPABOYHOM JIUTEpPATYpE,
cetu IHTEpHET.

6.4

3anuch nHDOpPMAIUN
B TIPE/IOKCHHOHN TaduIle,
Ha CTOJIOYATOH aMarpaMme.

6.5

JlocTyrHbIe 3IEKTPOHHBIC
cpencTBa o0yueHus,
MOCOOUSI, UX MCIIOJIL30BaHNE
Mol PyKOBOJICTBOM II€/Iarora
1 CaMOCTOSTEIBHO.

6.6

ITpaBuna 6e3omacHOi pabOTHI
C DJIEKTPOHHBIMHU
VCTOYHHUKAMU MH()OPMAIIH.

6.7

AJ'IFOpI/ITMBI AJId pCIICHUA
yLIe6HBIX U MMPAKTUYICCKUX
3aaad.

HutepaktuBHbii ypok POIII
https://resh.edu.ru/subject/12/4/

Hudposas obpazoBarenbHas
marpopma «Y4u.py»

https://uchi.ru/

Hudposas obpazoBarenbHas
miatdopma «SIHIeKc. YUeOHUK»
https://education.yandex.ru/main/

Hroro no pasneny

15

Paspnen 7. IloBTopenue

7.1

KoMiuiekcHoe moBTopenne
HU3Y4YEeHHOr0 MaTepuaJja

10

7.2

PesepBHBIC YPOKH

10

OBIIEE KOJIMYECTBO YACOB
110 ITPOI'PAMME

136



https://resh.edu.ru/subject/12/4/
https://uchi.ru/
https://education.yandex.ru/main/

