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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o MaTemMaTHKe Ha ypOBHE HAYaIBHOTO O0IEro oOpa3oBaHMs COCTAaBICHA HA
OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHMS MPOTrpamMMbl HA4aJbHOrO 00IIero odpazoBaHUs
®dI'OC HOO, a Ttakke OpUEHTHUPOBAHA Ha IICJIEBBIE MPUOPUTETHI TYXOBHO-HPABCTBEHHOI'O
pa3BUTHSL, BOCITUTAHUS U COIMATN3AINN 00yJaroIuXcs, CPOPMYITUPOBAHHBIE C YIETOM padoueit
MPOrPaMMbl BOCITUTAHHS.

Ha ypoBHe HauaimpbHOro o0Imiero oOpa3oBaHUs H3Y4YEHHE MaTeMaTHKU HMeeT 0coboe
3HauyeHWe B pa3BUTUU oOywaromierocs. I[IpuoOpeTéHHbBIE WM 3HAHMS, OIBIT BBINOJIHEHUS
MPEAMETHBIX U YHUBEPCAIbHBIX JEHCTBUM HAa MaTeMaTHYECKOM Marepuase, MepBOHAYAIbHOE
OBJIAJICHUE MAaTEMaTHYCCKUM SI3BIKOM CTaHYT (DyHIAMEHTOM OOydYeHHUsS Ha YPOBHE OCHOBHOTO
oOmiero oopa3oBanus, a Takxke OyayT BocTpeOOBaHbI B kuM3HU. [IporpaMMa mo maremMaTHke Ha
ypOBHE HayaabHOro 00Iero oOpa3oBaHWs HaMpaBliieHa Ha JOCTH)KCHHE CJIEAYIOUINX
00pa30BaTeNbHbIX, Pa3BUBAIOLINX LEJIEH, a TAKKE Leed BOCIUTaHUS:

OCBOCHHME HAYaJIbHBIX MAaTEeMAaTHYECKUX 3HAHUN — TOHMMAaHUE 3HAYCHHUS BEJIMYMH M
CrocoO00B WX H3MEpPEHHUs, HCIHOJIb30BaHUE apU(PMETHUYECKHX CIHOCOOO0B Ui pa3pelieHus
CIOXKETHBIX CHUTyallul, CTAHOBJIICHHE YMEHHUS peliaTb y4yeOHble W TMPAKTUYECKUE 3aJauu
CpeIICTBAMHU MaTeMAaTHUKH, paboTa ¢ aITOPUTMAMU BBIIOTHCHHS apU(PMETHISCKHUX JICHCTBUM;

dbopMupoBanre (QYHKIIMOHATHHOW MAaTEMAaTHYECKOW TPaMOTHOCTH OOYYaroIIerocs,
KOTOpas XapaKTepU3yeTCsl HAIMYUEM Y HETO OTIbITa PElIeHUs] y1eOHO-TI03HABATEIbHBIX U yUeOHO-
MPAKTUYECKHX 3a/1a4, TOCTPOCHHBIX Ha MOHUMAHUU W IPUMEHEHUN MaTeMaTUYEeCKIX OTHOIICHU I
(«gacTh — T1EN0e», «OONbIIE — MEHBIIE», «PAaBHO — HEPABHO», «IOPAIOK»), CMBICIA
apudMeTUYECKHX JACHCTBUMN, 3aBUCUMOCTEH (paboTa, NBMKEHHUE, MPOAOHKUTEIIBHOCTD COOBITHSA);

o0ecrieueHHe MaTEeMaTHYeCKOro pa3BUTUS  OOydYarollerocs — CHOCOOHOCTH K
MHTEJJIEKTYyallbHOW JeSTebHOCTH, MPOCTPAHCTBEHHOTO BOOOpaKEHHUs, MaTeMaTHYECKOW peuw,
dbopMUpOBaHUE YMEHHUS CTPOHUTh PACCYXIEHHUS, BHIOMPATh apryMEHTAIUIO, pa3Iu4aTh BEPHbIE
(MCTHHHBIE) U HEBEPHBIE (JI0XKHBIE) YTBEPKIEHUS, BECTU MTOMCK MHPOPMAIIH;

CTAaHOBJICHHE YUEOHO-TIO3HABATEIHHBIX MOTHUBOB, MHTEPECA K M3YUYEHHUIO U TTPUMEHEHUIO
MaTeMaTHKH, BAKHEHIIMX KadeCTB WHTEUIEKTYaIbHON NEATEIbHOCTH: TEOPETUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJIEHUS,, BOOOPaKEHHUS, MaTeMaTH4YEeCKOW pedyHl, OpPUEHTHUPOBKHU B
MaTEeMaTHYECKUX TEPMUHAX U TTOHSITHSIX.

B ocHOBe KOHCTpyHpOBaHUS COJEpKaHUS U OTOOpa TUIAHUPYEMBIX PE3yJIbTAaTOB
MporpamMMbl IO MaTeMaTUKE JIeKaT CIAEAYIOIIME IEHHOCTH MAaTEeMaTHUKH, KOPPEIUPYIOIIHE CO
CTaHOBJIEHUEM JIMYHOCTH 00YUaIOIIEeToCs:

MOHMMaHWE  MaTEeMaTHYECKUX  OTHONIEHWH  BBICTYNAa€T  CPEACTBOM  ITO3HAHMS
3aKOHOMEPHOCTEH CYyIIEeCTBOBAHUS OKpY’KAIOIIEro Mupa, (pakToB, MPOLECCOB U SBIICHUH,
MPOUCXOISAIINX B IPUPOJIE U B OOIIECTBE (HAIPUMEP, XPOHOJIOTHS COOBITUH, TPOTSHKEHHOCTH 110
BpeMeHH, 00pa30BaHUE LIETOT0 U3 YacTel, u3MeHeHne (hOpMEbI, pazMepa);

MaTeMaTUYeCKHe TPEJCTABICHUS O YHCIaX, BEIMYMHAX, TEOMETPHUYECKUX (UTypax
SIBJISIIOTCSL  YCJIOBHEM II€JIOCTHOTO BOCHPHSITHS TBOPEHHH TPHPOIABI M dYeloBeKa (MaMSATHUKH
APXUTEKTYPbI, COKPOBHIIA HCKYCCTBA U KYJIBTYPbI, 00bEKTHI IPUPOIBI);

BIIQJICHUE MAaTEeMAaTUYECKUM SI3BIKOM, DJJIEMEHTaMH aJITOPUTMHUYECKOTO MBIIUICHUS
MO3BOJIIET  OOydYaromeMmycsi ~ COBEpPLICHCTBOBAaTb  KOMMYHUKATUBHYIO  JI€ATEIbHOCTh
(apryMeHTHpOBaTh CBOIO TOYKY 3pEHHUS, CTPOUTH JIOTMYECKHWE IEMOYKU pacCyKJIEeHUM,
OTIPOBEPTaTh WU MOATBEPKIATh HCTUHHOCTD MIPEATIONIOKCHHS).



Ha ypoBHe HawanbHOro o01ero oOpa3oBaHHsA MaTeMaTUYEeCKHE 3HAHUSA M yMEHHUS
MPUMEHSFOTCS O0YYaIOMIMMCSI TIPU MU3YyYEHUU JPYTUX YICOHBIX MPEIMETOB (KOJIMUYECTBEHHBIC U
MPOCTPAHCTBEHHBIC XAPAKTEPUCTHKU, OLCHKH, pPAcu€Thl M MPUKUAKA, HCIOJIb30BAHUE
rpadudeckux ¢dopm mnpeacTaBieHuss uHbopmaiun). [IpuodperéHHble 00yYaronuMcs yMEHUS
CTPOUTh QITOPUTMBI, BBIOMpATh pAIMOHATBHBIE CIHOCOOBI YCTHBIX U  MHUCHMEHHBIX
apu(METHUECKUX BBIYMCICHUN, MPUEMBI NMPOBEPKU NPABUIBHOCTU BBIIIOJIHEHUS NIEHCTBUH, a
TaKkKe pa3MYeHHe, Ha3bIBaHUE, W300paXEHUE T'EOMETPUYECKUX (QUTYp, HaAXO0XKICHUE
FEOMETPUUECKUX BEIWYMH (AJIMHA, TMEpUMETp, IUIOL[a/[b) CTAHOBATCS IOKa3aTelsiMU
chopMUpOBaHHOHN (YHKIIMOHATBHONW I'PAMOTHOCTH 00YYaroIIerocs U MPeINOoChUIKON YCIENIHOTO
JanbHeHIero ooy4eHus: Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHusl.

[Inanupyembie pe3ynbTaThl OCBOEHHUS MPOTPAMMBI IO MaTeMaTHKe, MPEACTABICHHBIC 10
rogam oOyd4eHHs], OTPaKaloT, B MEPBYIO OYepelb, MPEeIMETHbIC TOCTHKEHUS 00YyYaroIlerocs.
Takxe OHHM BKIIOYAIOT OTAENbHBIE pe3yJIbTaThl B 00JACTH CTAHOBICHUS JTMYHOCTHBIX Ka4eCTB U
METaIrpeAMETHBIX JIEUCTBUI M YMEHHM, KOTOpPhIE MOTYT OBITh JOCTHTHYTHI Ha 3TOM JTare
00y4eHUsI.

Ha nzyuenne marematuku orBogutcs 540 yacos: B 1 kinacce — 132 yaca (4 yaca B Hezlenio),
BO 2 kjacce — 136 yacoB (4 yaca B Hezien0), B 3 kiacce — 136 yacoB (4 yaca B HeJleni0), B 4 Kiiacce
— 136 1acoB (4 4aca B HEZIETIO).



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

Copepxanrie TpOrpaMMbl O00ECHEYMBACT JOCTH)KCHHE TUIAHUPYEMBIX pE3yJIbTaTOB
OCBOEHHUSI 00pa30BaTENbHOM MPOrpaMMbl HayallbHOTO 00IIero oOpa3oBaHUS U MPEJICTaBICHO
paznenamu: «Hucna u apudmMerndeckue ACUCTBUS C HUMWY, «BelIUYuHBI U 3aBUCUMOCTH MEXIY
HuMu» («Uucna u  BeMWUUHBIY, «ApupMeTHUecKHue AeUcTBUM»), «TeKkcToBbie 3amadmy,
«"eomerpuueckue BenuauHbD («IIpocTpaHCTBEHHBIC OTHOLICHHS M TEOMETPUIECCKIE (PUTYPBI»),
«AnreOpanueckue mpeacTaBieHus», «MaTeMaTHuecKui S3bIK U 3JIEMEHTHI JIOTUKN», «Paborta ¢
uHpopmanuen n aHanu3 JaHHBIX» («MaTeMaTndeckas HHGOPMAITHS ).

Kypcusom obosnaueno mo cooepacanue, komopoe odyuarowuecs Umeiom 603MOHCHOCHb
O0ONOIHUMENbHO 0C80UMb NPU Y2y ONeHHOM U3YUEHUU npeomema

1 KJIACC

Yucna u apudpmerudyeckue AelicTBUS ¢ HUMU

I'pynnsl npeomemos unu ¢uzyp, obnadarouue oouum ceovicmeom. Cocmasnenue epynnol
npeomemos no 3a0aHHOMY C80UCMEY (Npu3HaKy). Bvioenenue uacmu epynnoi.

CpaBHeHue Ipynn IpeIMETOB C IOMOIIbIO COCTABIIEHUS Map: OOJIbIIE, MEHbIIE, CTOJIBKO
e, 0osbiie (MeHbie) Ha ... [Topsaok.

Uucno Kak pe3yabTaT cueTa MPEeMETOB U KaK pe3yibman UsmMepeHus GeuduH.

Uucna ot 1 go 9: pasnuyenuwe, uTeHWe, 3anuch. Eauauma cueta. Haspanws,
MOCJIEIOBATEILHOCT, W OOo03HaueHue uucen or | g0 9. HarmsgHoe wu3oOpakeHuwe ducen
COBOKYNHOCMAMU MOYEK, KOCMAMU OOMUHO, MOYKAMU HA YUCIOB0OM Ompeske u m. O.
[Ipenpinymiee u nocneayromiee ynuciao. KoandecTBeHHBIN 1 MOPSAKOBBIN cueT. UTeHue, 3auch U
CpaBHEHHE YHCEIl C IOMOIIBIO 3HAKOB =, >, <.

CocraB uucen ot 1 10 9. Cnoxxenue u BbluMTaHue B npenenax 9. Tabnuua ciaoxeHus B
npeaenax 9 («rpeyrojapHas»).

Pumckue yugpol. Angpasumnasn nymepayus. « Bonuweodnviey yugpeoi.

Cuér mpeameroB, 3amuch pesynbrara mudpamu. Yucno u uudppa 0 npu uU3MEpeHHU,
BbIunciaeHnn. CpaBHEHUE, CTI0KEHUE U BBIYUTAHUE C YUCIOM ().

Hecsrok. Yucno 10, ero o603HaueHne, MECTO B UHCIOBOM Py, COCTAB.

Crnoxenue u BeruuTanue B npezaenax 10.

Mosers! 1 k., 5k, 10k, 1 p.,2p., 5p., 10 p.

Vkpynnenue eounuy cuema u usmepenus. Cuem oecamkamu. Haenaonoe uzobpasicenue
0ecamKo8 ¢ nomMowblo mpey2oibHuKos. YTeHue, 3anuch, CpaBHEHUE, CIOKEHUE M BBIYMTAHUE
«KPYTJIBIX AECSTKOBY (UHCEIN C HYJSIMU Ha KOHIIE, BEIPAXKAIOIIMX I[€JI0€ YUCIIO AECATKOB).

Uucna B npenenax 20: ureHue, 3anuch, cpaBHeHue. OHO3HAYHBIC U BY3HAUHBIC YHCIA.
YBenuueHne (YMEHBIIICHHE) YHUCIIa Ha HECKOJIBKO MHHUII.

Cuem oecamxamu u eounuyamu. Haznsaonoe uzobpasicenue 08y3HauHbIX YUCeN ¢ HOMOUBIO
Mpey2orbHUKO8 U MoyYeK. 3aluCh U YTEHUE JIBy3HaYHBIX YHCEJl, IPE/ICTaBICHUE UX B BUE CYyMMBbI
JECATKOB U enuHuIl. CpaBHEHHUE IBY3HAYHBIX yrcel. CI0)KeHUE U BRIYUTAHHUE IBY3HAYHBIX YUCEIT
0e3 mepexoaa uepes paspsa. JnvuHa u e€ u3Mepenne. ENUHUIBI UTMHBI: CAHTUMETD, ACIUMETD;
YCTaHOBJICHHE COOTHOILIECHUS MEX1Yy HUMH.

Ananozus mexcoy 0ecaAmudHoOU CUCMEMOU 3aNUCU YUCET U OeCAMUYHOU CUCTNEMOU Mep.

Tabnuia ciokeHuss 0JHO3HAYHBIX yucen B mpenenax 20 («kBampatHasy»). CroxeHue u
BbIYMTaHUE B Ipenenax 20 ¢ mepexoioM uepes IeCITOK.



CroxeHue 1 BelYUTaHUE uKcen B npenenax 20. 3Haku ciokeHus U Berautanus. Hazpanus
KOMIIOHEHTOB JICWCTBUM, pE3yJIbTATOB JCHCTBUU CJOKEHUSA, BBIUUTAHUA. BpluMTaHue Kak
neicTBre, o0paTHOE cliokeHnt0. HarnsmHoe n300paskeHre CIIOKEHHS M BBIYUTAHUS C TIOMOIIBIO
rpynn MpeaIMEeTOB M Ha 4YHUCIOBOM oOTpe3ke. CBi3b MEXKIy CI0KEHUEM M BbBIYUTAHHEM.
3aBUCUMOCTb PE3YJIbTATOB CJI0KEHUS W BBIYUTAHUS OT U3MEHEHHS KOMIIOHEHTOB. Pa3HOCTHOE
cpaBHeHHME 4Ymcen (Ooyiblie HA ..., MEHBIIEC Ha ...). HaxoXJeHWe HEW3BECTHOTO ClIaraeMoro,
YMEHBIIIAEMOT0, BEBIYUTAEMOTO.

TexcToBBIC 3a4a4YH

YcTHOE penieHne NpocThIX 3a7a4 Ha CMbICIT CII0KEHUS M BBIYMTAHUS IPU U3YUYECHUHU YHUCEIT
or 1 10 9.

TekcroBas 3ajaua: CTPYKTYpPHBIE 3JIEMEHTHI (YCIOBHE M BOIPOC 3a7add), COCTABIICHUE
TEKCTOBOM 3amauu mo oOpasiy. IlocTpoeHre HarimsgHBIX MOJENel TEKCTOBBIX 3a/ad (CXEMBI,
CXEMaTU4YEeCKUE PHUCYHKH H Jp.). 3aBUCUMOCTb MEXAYy JaHHBIMA U HMCKOMOM BEIMYMHOU B
TeKcToBOM 3amaue. IlpocThie (B 0fHO A€icTBHE) 3a/aud HA CMBICH CIOKEHUS U BBIYMTAHUA.
Pemenne 3amad B 0JHO ACHCTBHE.

3amaun Ha Pa3HOCTHOE CpaBHEHHE (CoAepKallie OTHOLICHHS «O0OIblIe (MEHBIIE) Ha...»).
3anaun, oopaTHbIe JaHHBIM. COCTaBICHUE BRIPAKEHUH K TEKCTOBBIM 33Ja4aM.

3aoauu ¢ wmexoppexmHviMU GOpMYIUPOSKAMU (TUWHUMU U HENOJHbIMU OAHHBLIMU,
HepeanbHbIMU YCI08UAMU).

CocrtaBHbI€ 33/1a4M Ha CJIIO’KEHUE, BHIYMTAHUE U Pa3HOCTHOE CpaBHEHHUE B 2—4 AEHCTBUS.

AHanu3 3a7aud ¥ IJIaHUpOBaHUE Xoja ee pemeHus. CoomueceHue noay4eHHo20 pe3yibmama ¢
ycaosuem 3a0auu, OyeHKa e20 npagoonodobusi. 3anmuch pelieHrs U OTBETa Ha BOMPOC 3a7ayH.
ApudmeTndeckue IeHCTBUS C BETHIMHAMH TP PEIICHUN 33]1a4.

IIpocTpaHcTBeHHBbIE OTHOIIEHUS M TeoMeTpuYecKue purypol

OcHOBHbBIE MPOCTPAHCTBEHHBIC OTHOIICHUS: BBIIIE — HIDKE, MIHUPE — YyKe, TOJIIe —
TOHBIIIE, CIIEPE — C3a]l1, CBEpXY — CHH3Y, CJIeBa — CIIpaBa, MeXay u 1p. CpaBHeHHE PUryp
o ¢popmMe U pazMepy (BU3yaIbHO).

PacnonoxeHrue mpeaMeToB U 0OBbEKTOB Ha IJIOCKOCTH, B MPOCTPAHCTBE: CJIEBa/CIpaBa,
CBEpXY/CHHU3Y, MEX/1y; YCTaHOBJICHHUE TPOCTPAHCTBEHHBIX OTHOIICHUH.

I'eomeTpruueckne QUTyphl: pacno3HaBaHWUE W HA3bIBAHHE T€OMETPUYECKUX (opMm B
OKpYXaroIeM MUpe — KpyTa, KBaJipaTa, TPeyroJbHUKa, IPSIMOYTOJIbHUKA, OTpe3Ka, Kyoa, mapa,
napajuiefienunena, MOUpaMHIbl, [HIWHApPA, KoHyca. [IpeacrtaBmeHuss O IUIOCKUX U
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX.

CocraBienne ¢uryp u3 dacreit u pazouenue puryp Ha 4yactu. Koncmpyuposanue gueyp
U3 NANOYEx.

Touku u nuHUM (KpUBBIE, TPSIMBIE, 3AMKHYTBIE U HE3aMKHYThIE). Qbnacmu u epanuyb.
Jlomanas. TpeyroibHUK, YETHIPEXYTOIbHUK, MHOTOYTOJIBHUK, €T0 BEPIIUHBI U CTOPOHBI.

Otpe3ok u ero obo3HaueHue. M3mMepeHne UTMHBI OTpe3ka. EMHUIGI JUTHHBI: CAHTUMETP,
JEIUMETP; COOTHOIIGHWE MEXIy HHUMH. [locTpoeHWe oOTpe3ka, KBajapaTa, TPEYroJbHUKA C
MOMOIIIO JIMHEWKH Ha JIUCTE B KIETKY; H3MEPEHUE ATUHBI OTPE3Ka B CAHTUMETPAX.

[TocTtpoeHue oTpe3ka 3aJaHHON JJIMHBI C TOMOIIBIO JIMHENKH.

CocraBnenue ¢uryp w3 dacted u paszoueHue ¢uryp Ha yactu. OObEIUHEHHE W
nepeceyeHre reoMeTpuueckux Quryp.

BeJnuuHbI ¥ 3aBUCHMOCTH MEK1Y HUMH



CpaBHeHHe U ynopsimoueHue BeauduH. Oowuil npunyun uzmepenus eeaudut. Eounuya
usmepeHus (mepka). 3a8ucumocms pe3yibmama uzmepenus om evibopa mepku. Heobxooumocmo
8b100pa eOUHOU MEPKU NPU CPABHEHUU, CONHCEHUU U bluumanuu eeaudut. Ceoucmea eauyuHn.

N3mepenue maccel. Ennnnna maccel: kunorpamMm. M3mepenue Bmectumoctd. Eaunuia
BMECTUMOCTH: JIUTP.

Ilouck 3axonomepnocmetl. Habnrooenue 3agucumocmeii mexcoy KOMNOHEHMAMU U
pe3yrvmamamu apupmemuyeckux oelucmsutl, ux ukcuposarue 6 peuu.

YHucnosoii ompe3ox.

AsredOpanyeckue npeacTaBJIeHUst

UreHue W 3amKcCh YHUCIOBBIX U OYKBEHHBIX BbIpaXEHUH B 1—2 nelcTBHs 6e3 CKOOOK.
Pasencmeo u nepasencmeo, ux 3anuco ¢ NOMOWbIO 3HAKOE >, <, =.

Vpaenenus éuoa a + x = b, a—x = b, x—a = b, pewaemvlie Ha 0CHOBE 83AUMOCEAZU MENHCOY
4aCmovio U YenbiM.

3anuce nepemecmumenvbHo20 CEOUCMBA CIONCEHUS C NOMOUWBIO OYKEEHHOU (HOpMYIbL:
a+b=>b+a

3anuch B3aWMOCBSI3M MEXIY CIOKEHHEM M BBIYMTAHHEM C IIOMOIIbIO OyKBEHHBIX
paBeHCTB BUIa a + b=c,b+a=c,c—a =b.

MareMaTuuecKkuil sI3bIK U AJIEMEHTHI JTOTUKH (2/3 1)

3HaKOMCTBO C CHMBOJAMH MAaTEMaTHYECKOTO S3bIKa: IU(paMu, OyKBaMH, 3HAKaMU
CPaBHEHHMSI, CJIOKEHHsS] U BBIUMTAHUS; MX HUCIOJIb30BAaHUE [JISl TOCTPOCHHS BBICKA3bIBAHUIA.
OmnpeneneHne HCTUHHOCTH U JIO)KHOCTH BBICKA3bIBAHU.

[TocTpoeHne Mozenel TEKCTOBBIX 3a]1a4.

3HAKOMCTBO C 33/[a4aMU JIOTHYECKOT0 XapaKTepa U CIOCOOaMU UX PEIICHHUS.

PaGora ¢ maremarnyeckoit unopmanueii u aHanu3 JaHHBIX (2/4 1)

OcHOBHBIE CBOWCTBa IpEeIMETOB: LBET, (opma, pa3Mep, MaTepual, Ha3HA4YECHHUE,
pacnojoxxeHue, konuuectBo. CpaBHEHHE MTPEIMETOB U IPYII MPEAMETOB IO CBONCTBAM.

COop naHHBIX 00 00BEKTE MO 00pa3ly. XapaKTEepUCTUKU OOBEKTa, IPyMHIbl 0OBEKTOB
(konnuecTBO, (popma, pazmep). ['pynnupoBka 0OBEKTOB MO 33JaHHOMY IPU3HAKY.

3aKOHOMEPHOCTH B Psly 3a/laHHBIX OOBEKTOB: €€ 0OHapyKeHue, MPOJOKEHHE Psila.

Bepnbie (MCTHHHBIE) U HEBEPHBIE (JIOKHBIE) MTPEITIOKEHUS, COCTABJICHHbIE OTHOCUTEIBHO
3aJJaHHOT0 Habopa MaTeMaTUYECKUX OOBEKTOB.

Tabnuua, crpoka u cronden Tadnuibl. YTeHHe U 3amoiHeHne TabuuIbl (coaepxKanieil He
Oosiee 4 TaHHBIX); U3BJICUCHUE TAHHOTO U3 CTPOKH, CTOJIOIA; BHECEHHE OJHOTO-BYX JAHHBIX B
tabnuiry. [Tonck 3akOHOMEPHOCTH pa3MeIIeHusI 00BEKTOB (drcel, (Uryp, CHMBOJIOB) B TaOJHIIE.

UreHue puUCyHKa, CXEMbl C OJHHM-JIBYMSl YHCJIOBBIMH JAHHBIMU (3HAUEHUSMU JAHHBIX
BEJIUYMH).

JIByX-Tpex1mIaroBble MHCTPYKILUH, CBSI3aHHBIE C BBIYMCICHHEM, W3MEPEHUEM JIJIUHBL,
n300paKeHNEM reOMeTPHUIeCKON QUTYPBHI.

COop u mnpencraBieHre HHQOpPMAIMK O E€AWHMUIIAX H3MEpPEHUs BEJIMYHMH, KOTOpPbIE
MCIIOJIb30BAJINCH B IPEBHOCTU Ha Pycu u B 1pyrux crpaHax.

O06o01IeHre U crucTeMaTu3alus 3HaHU|, N3yYeHHBIX B 1 Kiacce.

N3yyenne marematuku B | Kjacce crocoOCTBYET OCBOEHHIO Ha IMPOIEIEBTHYECKOM
YpOBHE psiia YHUBEPCAIbHBIX YUEOHBIX EHCTBUI: MMO3HABATEIbHBIX YHHBEPCAIBHBIX YYEOHBIX
NeHCcTBUH, KOMMYHHKAaTHBHBIX  YHUBEPCAJIBHBIX  yUEOHBIX  JIEHCTBHUH,  pEryIsTUBHBIX
YHHUBEPCAIbHBIX YU€OHBIX AEHCTBUI, COBMECTHOM JEATEILHOCTH.



YHuBepcaibHbIe y4eOHbIe JeiicTBUS (MPoMneIeBTHYeCKHH YPOBEHbD)

N3yyenne marematuku B | Kjacce CIOCOOCTBYET OCBOSHHIO Ha IPOIEACBTHYCCKOM
YPOBHE psijia YHUBEPCAIBHBIX YYCOHBIX EHCTBUI: MMO3HABATEIBHBIX YHUBEPCAIBHBIX YYEOHBIX
NEHCTBUI, KOMMYHHKATHUBHBIX  YHUBEPCAJIBHBIX  Y4YeOHBIX  JCUCTBUI, PEryJISTUBHBIX
YHUBEPCAJIbHBIX Y4EOHBIX JCHCTBHI, COBMECTHOM JEATEIHLHOCTH.

Jloruyeckue U UcClIeIoBaTeIbLCKUE NEMCTBUA KaK YacTh NO3HaBaTEIbHBIX Y VY I:
* HaAOIIOJATh MATEMAaTUIECKUE OOBEKTHI (YMCIIa, BETUYUHBI) B OKPYKAIOIIEM MHPE;

* 00HapyXUBaTh 00IIICE U PA3TUIHOEC B 3aITUCH apUPMETHUCCKUX ACHCTBUI;

* IIOHMMATh Ha3HAYEHHE U HEOOXOIUMOCTh UCIOJIL30BAHMS BEJIMYMH B )KU3HH;

* HaOJII0JaTh IEHCTBUE U3MEPUTEIBHBIX IPUOOPOB;

* CpaBHUBATH JiBa O0BEKTA, JBA YHCIIA;

* pacrpenensTh 00bEKThl Ha TPYIIIHI 110 33JJaHHOMY OCHOBAHHUIO;

* KONHUPOBATh U3yYEHHBIE (DUTYPBI, PUCOBATH OT PYKH [0 COOCTBEHHOMY 3aMBICTY;

* MPUBOIUTH IPUMEPHI YUCEI, TEOMETPUUECKUX UTYD;

* BECTH MOPSAKOBBIN U KOJIUYCCTBEHHBIN cUeT (COOII0IaTh MOCICI0OBATEIIEHOCTS).

HudopmanoHHble JeHCTBUA KaK YacTh NO3HABATENLHBIX Y Y I

* TIOHMMAaTh, YTO MaTEMaTHYECKHE SIBICHHUS MOTYT OBITH MPEICTABJICHBI C MOMOIIBIO
Pa3HBIX CPEJNICTB: TEKCT, YACIIOBAs 3aMKCh, TAOIUIA, PUCYHOK, CXEMa;

*  YHUTaTh TAOJIUILY, U3BJIEKATh WH(POPMAITUIO, TIPEICTABICHHYIO B TAOIMYHOMN popme.

JlelicTBHUA OOIIEHUS KAK YaCTh KOMMYHHMKATUBHEIX Y VY /I:

* XapaKTepHu30BaTh (OMHUCHIBATH) YUCIIO, FEOMETPUUYECKYIO PUTYPY, TOCIEA0BATEIHHOCTh
13 HECKOJIBKUX YMCEJI, 3aMMCAaHHBIX 110 MOPSIKY;

* KOMMEHTHPOBATH XOJI CPABHEHHUSI IBYX OOBEKTOB;

* ONUCHIBaTh CBOMMHM CJIOBAMH CIO’KETHYIO CUTYAIlMI0 U MAaTEMaTUYECKOE OTHOIICHHE,
MPEJCTABICHHOE B 33/1a4€; OMUCHIBATh MOJIOKEHHUE MPEIMETA B IPOCTPAHCTBE;

* pasnuyaTh M MUCHOJb30BaTh MATEMAaTUUECKUE 3HAKU;

* CTPOUTH NMPEATIOKEHNS OTHOCUTENHHO 33/1aHHOTO Habopa 00BEKTOB.

CaMoopraum3anys ¥ CaMOKOHTPOJIb KaK YacTh PEryJIATUBHEIX YV /I:

* TpUHUMAThH Y4eOHYIO 3a/1a4y, YAEPKUBATh €€ B IIpoliecce AesTeIbHOCTH;

* JeicTBOBATh B COOTBETCTBUU C MPEATIOKEHHBIM 00pa3lioM, HHCTPYKIIHEIH;

* TPOSBISATH UHTEPEC K MPOBEPKE PE3yIbTaTOB peIIeHHs yueOHOH 3a7aud, ¢ TTIOMOIIBIO

YUHUTEIS YCTaHABIMBATh MPUYNHY BO3HUKIIIEH OITMOKY U TPYTHOCTH;

* MPOBEPSTh NMPABWIBHOCTh BBIUHUCIECHHUS C MOMOIIBIO APYroro Mnpuéma BBITOJIHEHUS
JIEUCTBHS.

CoBMecTHas JIEITEILHOCTD:

* y4acTBOBATh B MAPHOU paboOTe ¢ MATEMATHUECKUM MaTEPHUATIOM;

* BBINOJIHATh NpaBWJa COBMECTHOM JESATEIbHOCTHU: JIOTOBAPUBATHCSA, CUUTATHCS C
MHEHHEM IMMapTHEPA, CIIOKOWHO U MUPHO pa3peniaTh KOHMIUKTHI.

2 KUIACC

Yucaa u apupmernyeckne JeiCTBUS C HUMU

Yucna B npenenax 100. Cotust. Cuer cotusimMu. Haenaonoe uzobpasicenue comen. Utenue,
3alKCh, CPAaBHEHUE, CJIOKEHUE U BBIYMTAHUE «KPYIVIBIX COTEH» (YMCEN C HYJSIMHU Ha KOHIIE,
BBIPA)KAIOUIMX 11€JI0€ YNUCIIO COTEH).



Cuem comuamu, Odecamkamu u eounuyamu. Haenaonoe usobpasicenue mpexaHauHvlx
yycen. YreHue, 3annch, ynopsJOUMBaHuE U CPABHEHHUE TPEX3HAYHBIX YMCEl, UX MIPECTABICHUE B
BUJIE CYMMBI COTEH, JIECATKOB W €AMHMI] (JIeCATUYHBIN cocTaB). CpaBHEHHE, CJIOXKEHHE U
BBIUMTAHUE TPEX3HAUHBIX YUCEI. AHAI02UA MeHCOY 0eCAMUUHOU CUCIEMOT 3aNUCU MPEXIHAUHBIX
yycen u 0eCAMUYHOU CUCMeMOLL Mep.

3anuch paBEHCTBA, HEPABEHCTBA. YBEJIMUCHHE/YMECHBIICHHE YHCIA Ha HECKOJIBKO
€/IMHULY/ IECATKOB; Pa3HOCTHOE CPAaBHEHHE YHCEIL.

HewusBecTHbIl KOMITIOHEHT JEUCTBUSA CIIOKEHUS, IEHCTBUS BBIYUTAHUS; €0 HAXOXKCHUE.
[TprieMbl YCTHOTO CIIOKEHUS U BhIYUTAHUS 4rcen B npenenax 100 6e3 nmepexoaa u ¢ mepexoioMm
yepes pazpsia. [lucbsmenHoe ciioxkeHue u BerunTanue yncen B npeaenax 100. 3anuce cinoxeHus u
BBIYMTAHUSI JIBY3HAUHBIX 4YHCeN «B cToOMK». [lepeMecTturenpHoe, coueTaTtesibHOE CBOWMCTBA
CIOXKEHHs, WX MPUMEHEHHE MJis BBIUMCICHUNA. B3auMOCBS3b KOMIIOHEHTOB M pe3ylibTaTa
NEHCTBUS CIOXKEHUs, AeicTBUs BhlumTaHus. [IpoBepka pe3ynbraTa BbIYHMCICHHUS (peaabHOCTH
oTBeTa, oOpaTHoe JielicTBre). BeranTanue cyMMbl U3 Yiclia. BhlunTaHue YuCiia U3 CyMMBL.

YMHOXEHUE U JCIICHHE HATYpaJIbHBIX YHMCEN. 3HAKU YMHOXKEHHUS W AelieHus (¢ , :).
JleficTBUST YMHOXKEHHSI M JICTICHUS YKMCeN B MPAKTUYECKHX W y4eOHBIX cUTyauusx. Ha3Banus
KOMIIOHEHTOB JICUCTBUN YMHOXXEHUs, AeNeHus. [ paghuueckas unmepnpemayus YMHONCEHUS U
Oenenus. (Cea3b medcdy YMHOMCeHuemM u oeienuem. lIpoBepka YMHOXEHHS W JICJICHUS.
HaxoxaeHne HeM3BECTHOIO MHOXKUTENS, IEIUMOro, Aenutens. Cesa3b mexncoy KoMnoHeHmamu u
Pe3VIbMamams YMHONCEHUS U Oe/leHUsL.

KpatHoe cpaBHenue ymcen (OONbIIE B ..., MEHBIIE B ...). [lenurenn u kpaTHbIe.

YactHble cayyan yMHOXeHUs u genenus ¢ 0 u 1. HeBo3moxkHocTh fenenus Ha 0.

[Tops 1ok BBIOIHEHUS IEHCTBUI B BBIPAXKEHUSX, COJIEPIKALINX YMHOXKEHUE U ieTIeHue (Co
CKOOKamu U 0e3 HUX).

[lepemecTuTenbHOE CBOMCTBO YMHOXKEHHsA. B3aMMOCBSI3b KOMIIOHEHTOB U pe3yjbTaTa
JIEUCTBUS YMHOKEHUS, JIEUCTBUS JCICHUS.

TabnuuHble ciTydan YMHOXKEHUS, ACJICHUSI IPY BEIYMCIICHUSIX U PEIIeHUH 3a7a4. Tabnuia
yMHOKeHus. TabnuuHoe yMHOXKEHHE U JielieHne uncen B npeaenax S0.

UucnoBoe BhIpaK€HUE: UTEHUE, 3aIMCh, BbIUKCIeHUE 3HaYeHUs. [lopsSaoK BBINOTHEHUS
JIEUCTBUM B YHCJIOBOM BBIPAXEHUHU, COJEpPKAIEM JEHCTBUS CIIOKEHUS M BBIYUTAHHS (CO
ckoOkamu/6e3 cko0ok) B mpenenax 100 (10 Tpex u Oosiee ASHCTBUIN); HAXOXKICHUE €T0 3HAUYCHUS.
PanmonanbHbie mpueMbl BBIYUCICHUN: HCIIOIB30BAHUE MEPEMECTUTEIBHOTO U COYETATEILHOIO
cBoiicTBa. PacnpenenutenbHoe CBOWCTBO yMHOXeHUs. [IpaBuio neneHuss CymMmbl Ha YHUCIO.
BreTtabnuuHoe yMHOKEHHE U IeTieHre. Y CTHBIC TIPUEMbl BHETAOJIMYHOTO YMHOKEHUS U ICTICHUS.
Hcnonp30BaHne CBOWCTB YMHOXKEHUS U JCJICHUS IS PAIIIOHAIA3AIMN BEIUACICHUH.

Jlenenue c OCTaTKOM € TOMOMIbIO Mojeneld. KOMIOHEHTBl JeleHuss C OCTaTKOM,
B3aUMOCBSI3b MEX1Y HUMU. AJITOPUTM JelieHUsl ¢ ocTaTKoM. [IpoBepka JieeHus ¢ ocTaTkoM.

Toicsua, ee epaghuueckoe uzobpasicenue. Cnodcenue u sviyumanue 6 npeoenax 1000.
Yemnoe cnoowcenue, sviuumanue, ymuoodicenue u oenenue uucen ¢ npedenax 1000 6 cuyuasx,
c800uMblx K Oeticmausam 6 npeoenax 100.

TexkcToBBIC 3224l

qTeHI/Ie, dHaJIu3 3aaa4u, HpGI[CTaBHeHI/Ie TCKCTa 3aJa4yul B BH]JC pI/ICYHKa, CXEMbI HIIAN
JIPYTO¥ MOJIEH, TNIAHUPOBAHUE U peann3arus pemenus. [Inan pemenus 3a1auu B 1Ba JEHCTBUSA,
BBIOOP COOTBETCTBYIOIIUX IUIAHY apU(PMETHIECKUX JEHCTBHMA. 3aMiCh PEIICHUS M OTBETA 3aa4H.
Pemienne TEKCTOBBIX 337a4 Ha NMPUMEHEHUE CMbICIA apU(PMETUYECKOTO JEHCTBHS (CIIOKEHHE,
BbIYUTAHUC, yMHO)KeHI/Ie, neneHHe). PvaeTHBIG 3a1a4i Ha YBG.HI/I‘-IGHI/IG/YMGHLH_ICHI/IG BCJIMYMHBI



Ha HECKOJIbKO €IUHHI/B HECKOJNbKO pa3. Dukcanus oTBeTa K 3a7adye M €ro IpoBepka
(bopmynupoBanme, mpoBepka Ha JIOCTOBEPHOCTb, CJIEJJOBAaHUE IUIAHY, COOTBETCTBUE
MOCTaBJICHHOMY BOIIPOCY).

[IpocTeie 3a1aun Ha CMBIC]T YMHOKEHHUS U IeJIeHHsI (Ha paBHBIEC YaCTHU U [0 COAEPIKAHUIO),
UX KpaTKas 3al1ch ¢ MOMOIIBIO TA0HIL. 3aa4u Ha KpaTHOE CpaBHEHHE (CoeprKallie OTHOIICHUS
«0ombuie (MeHbIIE) B...»). B3auMHo oOpaTHbIe 3a/1a4u.

3adauu na Haxodicoenue «3a0YMAHHO20 YUCLAN.
CocraBHble 3a71a4n B 2—4 nielicTBHS Ha Bce apudMeTnyeckue AeicTBus B mpeaenax 1000.
3adauu ¢ 6ykeeHHbiMU OaHHbIMU. 3aa4U HA BBIUMCICHHUE JJTMHBI JJOMAHOW; TIEpUMETpa

TPEeYroJbHUKA U YEThIPEXyTroIbHUKA; TUIOIAIN U IEPUMETPa IPSIMOYTOJIbHUKA U KBajpaTa.
CrnosxeHue ¥ BBIYMUTAHNUE U3YUCHHBIX BEJIMUUH MIPU PELICHUU 3a7au.
IIpocTpaHcTBEHHBbIE OTHONIEHUS U TeoMeTpUYecKue PUrypol
Pacnio3naBanue u n3o0pakeHHe TeOMETpUUYECKUX (DUTyp: TOUKa, MpsiMas, Jyd, OTPE3OK,

IpsIMOM yToJl, JIoMaHasi, MHOTOyroJibHUK. [lapaniensHblie U nepecekaromuecs npsmble.
[TocTpoenue oTpe3ka 3aJJaHHOM JUTMHBI ¢ TOMOIIBIO JUHEUKU. [L1ockocms. Yeon. [Ipsamoti,

ocmpulti u mynou yenvl. [lepnenouxynapHvle npsmbie.

[Ipsmoyronsauk. KBagpar. CBoMCTBa CTOPOH U YIJIOB NPSMOYTOJIbHUKA U KBaIpaTa.

[Toctpoenne Ha kieryaTod Oymare MPSIMOYTOJbHHKA C 3aJlaHHBIMH JJIUHAMH CTOPOH,
KBaJpaTa C 3aJaHHOM JuIMHOM crTopoHbl. JlnuHa nomanod. W3mepenue mnepumerpa
JTAHHOTO/M300PKEHHOTO MPSMOYTOJbHUKA (KBajgpara), 3amuch pe3yjbTaTa H3MEpPEHUS B
CaHTHMETpax.

IIpamoyeonvuoiii napannenenuned, kyo. Kpye u OKpyscHOCmb, ux yewmp, paouyc,
ouamemp. L{upkyne. Bvluepuusanue y30po6 u3 oKpyscHocmeri ¢ NOMOUbIO YUPKYIIA.

Cocmasnenue gueyp uz uacmeii u pazouenue gueyp Ha yacmu.

llepeceuenue ceomempuueckux uayp.

EauHunb! AmuHbL: MAUITUMETD, KuioMeTp. [lepumeTp npsiMOyrosibHUKA U KBajipaTa.

[Tnomane reomerpuueckoit purypsl. Hemocpeacrsennoe cpaBHeHHEe (pUTyp Mo MITOMIAIH.
N3mepenne mnomaan. Exuauiel mnomanu (KBaapaTHBIA CAHTHUMETP, KBAJIPATHBIA JIEIIUMETD,
KBAJIDATHBIH METP) W COOTHOIIEHHUs Mexay HuMHU. [linomans mpsmoyronbHEKa. [Lmomians
kBazpara. [Inomanu ¢puryp, cocTaBlIeHHBIX U3 MIPSIMOYTOJIBHUKOB U KBAIPaTOB.

Obvem eceomempuueckoli ¢ueypvl. Eounuyst ob6vema (KyOuueckuil canmumemp,
KyOuueckuti oeyumemp, Kyouueckuil Memp) U coomuowerus mexcoy Humu. Obvem
NpPAMOY20JIbHO20 napaieienunedd, oovem Kyod.

[IpeobpazoBanue, cpaBHEHUE, CIOKEHHE U BBIYUTAHHE OJHOPOJHBIX T€OMETPUUYECKUX
BEJIMYKH.

BeJmuuHbBI ¥ 3aBUCHMOCTH MEKIY HUMH

BenmuumHbL: cpaBHEHHUE 1O Macce (SIMHHIA MAcChl — KHJIOTPaMM); U3MEPEHHE JTHHBI
(EIUHUIBI JUTUHBI — METp, JEIUMETP, CAHTUMETP, MUJUTUMETD).

Coomuowenue medncoy eouHuyamu eenudutwvl (8 npeoerax 100), eco npumenenue 0ns
peuienuss npaKkmu4eckux 3a0ay.

3asucumocms pezynomama usmepenuss om evioopa mepku. CrodceHue u vluumanue
senuyun. Heobxooumocms 6vibopa eOUHOU MepKu Npu CPAGHEHUU, CLONCEHUU U BbIYUMAHUU
senuyun. EOunuyvl epemenu (Munyma, 4ac, Cymku) u cCoOomuoueHuss mexcoy Humu. Onpedenenue
8peMeHU No 4acam.

Iouck 3axonomepnocmeti. Habnooenue 3asucumocmei medxncoy KOMNOHEHMAMU U
Dpe3yIbmamams YMHONCEHUs U OeleHUS.



Dopmyna niowaou npamoy2onvHuka: S = a * b. @opmyna odvema npamMoy201bHO20
napannenenuneoa: V= (a *b) ¢ c.

AJiredpanyeckue npeacTaBjieHus

UreHue U 3aM1Ch YUCIOBBIX U OYKEEHHbIX BRIPAKECHUM, COACPKAIIUX NEHCTBUS CI0KEHUS,
BBIYMTAHUS, YMHOXEHUS M JeJeHus1 (co ckoOkamMu u 0e3 CKOOOK). Bwiuucnenue 3HaueHull
npocmeuuux OYK6eHHbIX 8bIpANCEHUll NPU 3A0AHHBIX 3HAYEHUAX OVKE.

3anuch B3aMMOCBS3U MEXKTy YMHOKEHUEM U JICJICHUEM C TTIOMOIIbI0 OyKBEHHBIX PABEHCTB
Butaa*b=c, bea=cc:a=b,c:b=a.

Oboowennas 3anuco ceoticme 0 u I ¢ nomowvro oykeennwvix opmyn: a1 =1+a = a;
a*0=0+a=0;a:1=a;0:a=0uop.

OO0o01IeHHasT 3aMMCh CBOWCTB apU(METHYECKHX JCUCTBHHA C TIOMOIIBIO OyKBEHHBIX
bopmy:

a + b =b+ a— nepemecmumenvbroe c80UCMBO CILONCEHUS,

(a +b)+c=a+ (b+ c)— couemamenvroe c60UCMBO CIONCEHU,

a*b = b *a— nepemecmumenvroe c80UCMBO YMHOICEHUS,

(@a*b)ec=a-(bec)— couemamenvHoe C80UCMBO YMHOMICEHUS,

(a+b)ec=a-ec+ bec— pacnpederumenvroe c8OUCMBO YMHONCeHUL (VMHONCEHUE
CYMMbl HA YUCTIO),

(a+b)—c=(a—c)+b=a+ (b—c)— eviuumanue uucia uz cymmsi, a — (b +c) =a—>b
— ¢ — 8bIYUMAHUE CYMMbL U3 YUCTA,

(a+b):c=a:c+b:c— denenue cymmul Ha YUCIO U OP.

Ypasnenusi uoa a *x =b, a:x =b, x : a = b, pewwaemvie na 0OcHO8e epaghuieckol mooenu
(npamoyzonbHuk). Kommenmupoeanue pewienus ypagneHul.

MaremMaTH4ecCKU# A3bIK M 3JIEMEHTbI JJOTMKH

3HAKOMCTBO CO 3HAKaMHU YMHOXEHHS U JIEJIeHHs], CKOOKaMHU, CIOcO0aMu M300pakeHUs U
0003HaYCHHS TIPSAMOM, JIy4a, YIJIa, KBajapara, MPSIMOYTOJbHUKA, OKPYKHOCTH H Kpyra, HX
paamyca, TuameTpa, IeHTpa.

OmnpeneneHre UCTUHHOCTH M JIOKHOCTU BbICKa3biBaHUM. [locTpoeHue mpocTelmmx
BBICKA3bIBAaHUI BU/IA «BEPHO/HEBEPHO, UTO...», «HE», KECNH..., TO...).

[TocTpoenne criocoO0B pemeHusT TEKCTOBBIX 33/1a4. 3HAKOMCTBO € 33J1a9aMHK JIOTHIECKOTO
XapakTepa v CrmocodamMu uxX perieHusl.

Padora ¢ undopmanueil u aHAIN3 JAHHBIX

Haxoxnenue, ¢QopmynupoBaHue  OJHOTO-ABYX  OOIIMX  MpU3HAKOB  Habopa
MaTEeMaTHYECKUX OOBEKTOB: YHCEJ, BEJIMYHMH, TreoMeTpudeckux ¢uryp. Kiaccudukarus
00BEKTOB TIO 33JJAHHOMY HJIM CaMOCTOSITEIIbHO YCTaHOBJICHHOMY TPHU3HAKY. 3aKOHOMEPHOCTh B
pSAY YKCeN, TEOMETPHUECKHUX (QUTYpP, 00BEKTOB TOBCETHEBHOM KU3HU.

Bepubie  (McTUHHBIE) U HEeBepHble  (JIOXKHBIE)  YTBEPXKACHUSA,  COJACpIKAIINE
KOJIMYECTBEHHBIC, MPOCTPAHCTBCHHBIC OTHOIICHUS, 3aBHCUMOCTH MEXTy YUCIIaMHU/BETUIHHAMH.
KoHcTpyupoBanue yTBep)KICHUH C HCITOJIb30BAHUEM CIIOB «KaXKIIBII», «BCE».

UreHue ¥ 3amoiHeHHe TaOmuIbl. AHanu3 AaHHBIX Tabnuiel. Paborta ¢ Tabnumamu:
W3BIICYCHHE W MCIIOIB30BAHKE JJIsl OTBETA HA BOMPOC MHGPOPMAIIUH, IPECTABICHHON B Ta0iuIie
(TaOIUIIBI CIIOKEHUS, YMHOKEHHUS; TpaduK ASKYPCTB, HAOIIOACHUS B IPUPOJIE U TIp.). BHeceHue
JAHHBIX B TaOJMILy, IOMOJHEHUE Mojened (cxeM, H300paKeHHi) TOTOBBIMH YHCIIOBBIMHU
JAaHHBIMHU.

CocraBieHue MOCIEI0BaTENILHOCTH (LIEMOYKH) IMPEeIMETOB, 4yucen, (Guryp u ap. mo
3aJaHHOMY TIPaBUITY.



Ynopsoouennwiit nepebop eapuanmos. Cemu aunuti. Ilymu.

lepeso 6o3moacrocmeil.

Onepayusa. Obvekm u pe3yibmam onepayuu.

Onepayuu nao npeomemamu, gueypamu, uuciamu. Ilpsmvle u obpamuvlie onepayuu.
OmpvickaHue Heuz8eCmHuIX. 00beKma onepayuu, 6bINOIHAEMOU Onepayuy, pe3yibmama
onepayuu.

Ilpoepamma  Oeticmeuni. Ancopumm. Jluneiinvle, pazeemeneHuvle U YUKIUYECKUE
anecopummul. Cocmasienue, 3anucs U 8bINOJHEHUE AICOPUMMOB PA3TUYHBIX UOOE.

Aaroput™bl (IpUeMBbl, MpaBWJIa) YCTHBIX M MUCHBMEHHBIX BBIYMCICHUH, U3MEPEHUN U
MOCTPOCHUS TEOMETPHUECKUX PUTYD.

[IpaBmwia paboOTHl C AJIEKTPOHHBIMU CpPEACTBAMH OOYYCHHS (DJIIEKTPOHHOH (opMOii
y4eOHUKa, KOMIIBIOTEPHBIMHU TPEHAKEPAMHU ).

COop u mpencraBieHre MHPOPMAIMU B CIPABOYHHUKAX, DHIMKIONEAMSX, WUHTEPHET-
UCTOYHUKAX O MPOJOJHKUTEIBLHOCTH JKU3HH PA3JIMYHBIX KUBOTHBIX M PACTCHUU, UX pa3Mepax,
COCTaBJICHUE I10 TIOJYYCHHBIM JIAHHBIM 33124 Ha BCE YEThIPE apU(PMETHICCKUX JCHCTBUS, BBIOOP
JYYIIMX 33714 U COCTaBJIeHHE «3aJauHHKa Kaccay.

O060061eHre U cucTeMaTu3alus 3HaHu|, H3y4YeHHBIX BO 2 Ki1acce.

N3ydyenne mMaTeMaTWKu BO 2 KJIacCe CIIOCOOCTBYET OCBOCHHUIO Ha IMPOIEACBTHYCCKOM
YPOBHE psijia YHUBEPCAIBHBIX YUCOHBIX NEHCTBUI: MMO3HABATEIBHBIX YHUBEPCATBHBIX YYCOHBIX
NEHCTBUI, KOMMYHHKATHUBHBIX  YHUBEPCAIBHBIX  Y4YEOHBIX  JCUCTBUI, pEryJISTUBHBIX
YHUBEpPCAJIbHBIX YUEOHBIX JEHCTBHI1, COBMECTHON JAESITETHLHOCTH.

YHuBepcanbHble yueOHbIe AelicTBUSA (MPONeaeBTUYECKHIT YPOBEHB)

Jlornyeckue v UCCIeA0BATENbCKUE NEUCTBUSA KAaK YaCcTh MO3HABATEAbHbBIX Y Y /1

HaOmoIaTh  MaTeMaTUYECKHWE  OTHOIIEHUs  (YacTh-Ilesioe,  OOINbIIEe-MEHbIIE) B

OKPY’KaIOIIEM MHPE;

XapaKTEepPU30BaTh HAa3HAYEHHE M MCMOJIB30BATh MPOCTEHIINE HU3MEPUTEIbHBIE MPUOOPHI
(caHTUMETpOBasi JIEHTA, BECHI);

CpaBHMBAaTh TpPyNIbl OOBEKTOB (YHCEN, BEIWYHH, TE€OMETpUUYECKUX (uryp) mo
CaMOCTOSITENIbHO BBIOPAHHOMY OCHOBAHHIO;

pactipenenath (Ki1accuuiMpoBaTh) OOBEKTHl (YHCIIA, BEIWYUHBI, TEOMETPUUYECKHE
(buUTyphI, TEKCTOBBIC 33/1a41 B OJHO JIEHCTBHE) HA TPYIIIIHI;

O0HapyKUBATh MOJIENIA TEOMETPUUYECKUX (PUTYp B OKPYKAIOIIEM MHUPE;

BECTH TIOMCK pAa3jM4YHbIX pEHIeHUHd 3adadu  (pacyeTHOH, C TEOMETPUUYECKUM
CoJIepKaHUEM);

BOCITPOM3BOIUTH TIOPSTOK BHITIONHEHUS JEHCTBUN B YHCIIOBOM BBIPAKEHHUH, COJIEPKAIIEM
JIEHCTBHSI CIIOKCHHS ¥ BRIYUTAHMS (CO CKOOKaMu/0e3 CKOOOK);

yCTaHaBJIMBATh COOTBETCTBUE MEXKIY MAaTEMAaTHUUYECKUM BBIPAXKEHHUEM U €r0 TEKCTOBBIM
OITHCaHHEM,

noAOUpaTh MPUMEPHI, TOATBEPIKIAIONTNE CYKIEHNE, BEIBO, OTBET.

HHbopMallMOHHbBIC JSHCTBUS KAK YacTh ITO3HABATEIbHBIX Y VY /I:

W3BJICKATh W MCIOJIh30BaTh HH(POPMAIIHIO, IPEICTABICHHYIO B TEKCTOBOU, TpaduiecKoi
(pucyHOK, cxema, Tabnuia) popme, 3aroaHATh TAOJIUIIBL;

YCTaHABJIMBATh JIOTUKY TTepedopa BapHaHTOB ISl pEIICHUS TPOCTEUIITUX KOMOMHATOPHBIX

3a7a4;
JIOTIOJTHSITh MOJIETH (CXEeMbl, H300pa’keHNUsT) TOTOBBIMU YHCIOBBIMU JTaHHBIMH.



JleicTBUA OOIIEHUS KaK YaCTh KOMMYHHMKATUBHEIX YV /I:

KOMMEHTHPOBATH XOJ1 BHIYUCIICHHIA;

OOBSICHSITH BRIOOP BETMUMHBI, COOTBETCTBYIOIICH CUTYAllMH N3MEPCHHSI,

COCTABJISITh TEKCTOBYIO 3a7ady C 3aJIaHHBIM OTHOIIEHHWEM (TOTOBBIM DPEIICHHEM) II0
obpasiy;

WCIIOIb30BaTh MaTeMaTHYECKHWE 3HAKM W TEPMHUHOJIOTHIO JIJIsi OIMKCAHUS CIOKETHOMN
CUTyalluu; KOHCTPYHPOBAHUSI YTBEP>KICHUM, BBIBOJOB OTHOCUTEIBHO JIaHHBIX OOBEKTOB,

OTHOIIICHUSI,;

Ha3bIBaTh YWCJIA, BEIMYMHBI, TeOMeTpuYeckne Gurypsl, oO0JagaronIue 3aJaHHBIM
CBOMCTBOM;

3alMChbIBaTh, YUTAaTh YHCJIO, YHUCJIOBOE  BBIPAKEHUE, NPUBOJUTH  IPUMEPHI,
WUTIOCTPUPYIOIIHE apuMeTHUUecKoe IeiCTBHE, B3aMMHOE PACIHOJIOKEHHE TeOMETPHUYECKHX
duryp;

KOHCTPYHMPOBATh YTBEPKIAECHHUS C UCIIOJIB30BAHUEM CIIOB «KAXKIBII, «BCEM.

Camoopranuzaius ¥ CaMOKOHTPOJIbL KaK YacTh PEryIsITUBHBIX Y Y /I

CJIeI0BAaTh YCTAHOBJIIEHHOMY IPaBHIy, [0 KOTOPOMY COCTaBIIEH Psii YUCEN, BEIUYMH,
FeOMEeTPUUECKUX PUryp;

OpPraHHU30BBIBATH, YYaCTBOBATh, KOHTPOJMPOBATH XOJ M PE3yJIbTAT MApHOW pabOThI C
MaTeMaTUYECKUM MATEPHUAJIOM;

MIPOBEPSTh IMPABWIBHOCTh BBIUMCIEHUS C IOMOIIBI JIPYroro MNpHUeMa BbIIOJHEHUS
JeiCcTBHS, 0OpaTHOTO JIEHCTBUS;

HaxOJIUTh C MIOMOIIIBIO YUUTENSI TPUUYMHY BOHHKIIIECH OMMOKY U 3aTPyAHEHUSI.

CoBMecTHAS JEITSABHOCTD:

MPUHUMATh TIpaBHJIa COBMECTHOW JEATEIbHOCTH Mpu paboTe B TMapax, rpymnmax,
COCTaBJICHHBIX YUHUTEJIEM UM CAMOCTOSTEIbHO;

y4acTBOBATh B MAPHOU U IPYIIIIOBOM pabOTEe C MATEMATHUYECKUM MaTEPHAIOM: 00CYKIaTh
1eab JeATETbHOCTH, XOJA PaOOThl, KOMMEHTHPOBATh CBOW JIEWCTBHS, BBICIYIIMBATH MHEHUS
JIPYTUX YYaCTHHUKOB, TOTOBUTH MPE3CHTALINIO (YCTHOE BBICTYIIJICHUE) PEIICHUS UIH OTBETA;

pemath COBMECTHO MaTE€MaTHYECKHUE 3aJlayd MOUCKOBOTO M TBOPUYECKOrO XapakTepa
(ompenensaTh ¢ TOMOIIBI HM3MEPUTENBHBIX HHCTPYMEHTOB JUIMHY, OINPEAENsATh BpeMs U
MPOAOJKATEIIBHOCTH C MTIOMOIIBIO YaCOB; BBIMOJIHATh MPUKUAKY U OLICHKY pe3yibTara IeUCTBU,
MU3MEpEHMI);

COBMECTHO C YUHUTEJIEM OILEHUBAThH PE3YyJIbTAThl BHIMOJTHEHUS O0IIEi paOoTHI.

3 KJIACC

Yucia u apudpmernyeckue 1eiicTBUs ¢ HUMHU

UYucna B npenenax 1000: urenue, 3anuch, CpaBHEHHE, MPEACTABICHUE B BUAEC CYMMBI
pa3psIHBIX CIaraeMblX.

Cuer ThicsiuamMu. Pa3psizibl ¥ Kiacchl: KJIacc eIMHUL, KJIacC ThICSY, KJIAaCC MUJJIMOHOB H T.
1. Hymeparnus, cpaBHeHHE, CII0KEHUE U BBIYMTAaHUE MHOTO3HAYHBIX "rcel (6 npedenax 1 000 000
000 000). TlpencraBieHue HaATyPAIBLHOTO YUCIIA B BUJIE CYMMBI pa3psAHbIX CIaraeMbIX.

YMmuoxenue u nenenue uucen Ha 10, 100, 1000 u 1. 1. [TucbMeHHOE YMHOKEHUE U JIETICHUE
(6e3 ocTaTka) KPyIJIBIX YHCEI.

[TuceMenHoe cioxenue, BerunTanue yncen B npenenax 1000. Jleiictus ¢ yncnamu 0 u 1.

IIuceMeHHOE yMHOXKEHUE, EJIEHNE Ha OJHO3HauYHOe uuciio B npeaenax 100.



YMHOKeHHEe MHOTO3HAUYHOTO YKCiia Ha OJIHO3HAYHOE. 3aIUCh YMHOXKEHHUS «B CTOJIOUK.

Jlenenrie MHOTO3HAYHOTO YKCIIa HA OJIHO3HAYHOE. 3aIUCh JICJICHUS «YTJIIOM».

YMHOXEHHE Ha JBYy3HAYHOE W Tpex3HauHoe uucio. Oowutl cayuan YMHONCEHUs!
MHO203HAYHBIX YUCEL.

YcTHBIE BBIUMCIEHUS, CBOJAWMBIE K JedcTBusM B mpeaenax 100 (tabmmuHoe u
BHETAOIIMYHOE YMHOXXCHHUE, JIJICHHE, JCUCTBHUS C KPYIJIbIMH uuciamu). [lepemecturenpHoe,
COUYETATENILHOE CBOMCTBA CIIOKEHUS, YMHOKCHHUS TP BBIYUCICHUSIX. Y TIPOIICHNUE BEIYUCIICHUIN C
MHOTO3HAYHBIMU YHCJIAaMHU Ha OCHOBE CBOMCTB apudmermyeckux peiictBuil. Haxoxnenue
HEU3BECTHOTO KOMIIOHEHTa apu(METHIECKOTrO JCHCTBUS.

[TocTpoenne 1 UCTIOIB30BAHUE ATOPUTMOB U3YUCHHBIX CIIy4aeB YCTHBIX U MHUCHMEHHBIX
JICUCTBUI C MHOTO3HAYHBIMU YUCJIAMU.

[lopsimox peiicTBUIi B YHCIOBOM BBIPDQKEHUU, 3HAYCHHE YHCIOBOTO BBIPAKEHUS,
COJIEpKAIIET0 HECKOJIBKO EeUCTBHM (CO ckoOKkamMu/0e3 CKOOOK), ¢ BEIYMCICHUSIMU B npedenax 1
000 000 000 000. OHOPOIHBIC BEIIMYUHBI: CIIOKEHUE U BEIYUTAHHE.

[IpoBepka TPAaBWIILHOCTH BBITIOJIHEHUS JCWCTBHI C MHOTO3HAYHBIMH YHCIIAMH,
pe3ylbTaTa BeIYHCIEHUS (MIPUKUIKA WM OLIEHKA pe3yibTaTa, oOpaTHOE JIeHCTBUE, TPUMEHEHHE
AITOPUTMA, UCTIOIB30BAHHUE KAIBKYJISTOPA).

PaBeHCcTBa W HEpaBEHCTBA: YTCHHE, COCTABJICHHE. Y BEIIMUYCHUE/YMCHBIICHUC YHUCIIA B
HECKOJIbKO pa3. KpaTtHoe cpaBHeHUE uncer.

TexcToBBIE 3a7aUH

AHanu3 3agaud, TOCTpoeHue TpaduyecKkux Mojenel W Talnuil, TUTAHUPOBAHHE U
peanuzanus perieHus. [lonck pa3HbIX c1OCOOOB pelIeHus.

Pabota c TekcToBOM 3a/maueii: aHau3 TaHHBIX U OTHOIIECHUH, TIPE/ICTaBIEHUE Ha MOJIEIH,
TUTAHUPOBAHKE XO0/1a PEIICHUs 3a]1a4u, pelieHne apupmeTnaeckum cnocodom. CocTaBHbIE 3a1a41
B 2—4 neiicTBUS C HATYpalbHBIMU YUCJIAMU HA TOHMMaHHUE CMbICTIA apuPMETUUECKUX TeHCTBUI
CJIOKCHWSI, BEIMUTAHMSI, YMHOKEHUS U JICJICHUS (B TOM YHCJIC JICTICHUS C OCTATKOM), OTHOIIICHUH
(Oosplie/MeHbIIE HA/B), 3aBUCUMOCTEH (KyIUI-IpOJaka, pacuyeT BPEMEHM, KOJMYECTBA), Ha
CpaBHEHHE YHCel (Pa3HOCTHOE, KPaTHOE).

3anaun, coepsKalire 3aBUCUMOCTh MKy BETHUMHAMU BUJIa @ = b * ¢: TyTh — CKOPOCTH
— BpeMs (3a7a4i Ha JIBUKEHHUE); 00bEM BBITTOJIHEHHOU PabOThl — MPOU3BOAUTEIIBHOCTh TPyda
— Bpems (3a71auu Ha paboTy); CTOMMOCTh — I[€Ha TOBapa — KOJUYECTBO TOBapa (3ajaud Ha
CTOUMOCTH) U JP.

3anuch perieHus 3aJauu 1Mo IeHCTBUSM U C IOMOIIBIO YUCIOBOTO BhIpaskeHus. [IpoBepka
pENICHUS U OIICHKA MOJIYYeHHOTO pe3yJIbTaTa.

3aaun Ha ompeiesieHne Havana, KOHIA U MPOIOJKUTEIbHOCTH COOBITHS.

3a0auu na naxodcoenue yucen no ux cymme u pasHocmu.

3amaun Ha BBIYUCIICHUE IUIOMIaNeld (UTYp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB H
KBaJIpaTOB.

CrnosxeHue ¥ BRIMUTAHUE U3YYCHHBIX BEJTUYHH IIPH PEIICHUU 3a7ad.

Jlonsi BEeMUYMHBIL: TOJIOBUHA, TPETh, YETBEPTh, MATAasA, JECATas 4acTh B MPAKTUUYECKOM
CUTYallMU; CPAaBHEHUE J0JIei OAHON BEIMUMHBL. 3a/1a4l Ha HAaX0XACHHUE JOJIU BEIINYNHBI.

IIpocTpaHcTBeHHbIE OTHOIIEHHUS U TreoMeTpUYecKue GUrypbl

KonctpyupoBanue reomerpudeckux puryp (pazouenue Gpurypbl Ha 4acTH, COCTABICHHUE
burypsl u3 yacrei).

[lepumeTp MHOTOYTOIBHHUKA: U3MEPEHUE, BEIYUCIICHNE, 3aTUCh PABEHCTBA.

W3mepenue muiomiaau, 3amuch pe3ysibTaTa H3MEPEHUS B KBaJpaTHBIX CAaHTHUMETpax.
Brruncnenue rmoiomaad mpsMOYroibHUKA (KBaapara) € 3aJaHHBIMH CTOPOHAaMH, 3allHCh



paBeHcTBa. M300paxkeHne Ha kieTdyaToi Oymare NpsIMOYTOJbHUKA C 3aJaHHBIM 3HauY€HUEM
rwiomaan. CpaBHEHUE MIJIOMIAACH (GUTYP ¢ TOMOIIBIO HAJTOKEHHS.

IIpeobpasosanue ¢hueyp na naockocmu. Cummempus Queyp OMHOCUMENLHO NPAMOIL.
Quzypel, umerowue oco cummempuu. llocmpoenue cummempuunvlx Queyp Ha Kiemuamotl
boymace.

IIpsmoyeonvubilli napannenenuneo, Kyo, ux eepuiunvi, peopa u epanu. Ilocmpoenue
pazeepmku u Mooenu Kyoa u npamoy2016H020 Napaiiesenuneod.

IIpeoOpa3oBaHue reoMETpUYECKUX BEJIMYMH, CPABHEHUE HUX 3HAYCHWH, CIOXEHHE,
BBIUYUTAHUE, YMHOXKEHUE U JIeJICHHE Ha HaTypaJlbHOE YUCIIO.

BeanuuHbI 1 3aBUCHMOCTH MEK1Y HUMH

HaGnronenne 3aBHCHMOCTEH MEXIy BETUYMHAMH W WX (UKCHPOBAHHE C TIOMOIIBIO
TaOJINLI.

W3mepenue BpeMeHU. EnuHMIIBI U3MEpeHUsl BpEeMEHH: TOJ1, MECsll, Hefelns, CyTKH, 4ac,
MUHYTa, cekyHna. OrmnpejaeneHue BpeMeHM 0 yacam. HasBaHue MecsileB M JHEH HeIEINu.
Kanennapp. CooTHOIIEHHE MEXY €IMHULIAMU U3MEPEHUS] BPDEMEHH, YCTAHOBJIEHUE OTHOILLICHUS
«OpIcTpee/MenieHHee Ha/B». COOTHOLIEHHME «HAYajo, OKOHYaHUE, MPOJOKUTEIEHOCTh
COOBITUS» B IPAKTUYECKOM CUTYaIUH.

Enaunaunbl mMaccbl: rpamMm, KUJIOTpamMM, LEHTHEpP, TOHHA; COOTHOLIEHMSI MEXIy HHMH.
OTHOLIEHUE «TsDKETee/JIerde Ha/By.

JuHa (eluMHULIA JJUHBI — MWJUIUMETP, CaHTUMETp, IELUMETP, METp, KHUIOMETD);
COOTHOULICHUE MEXKIY HUMU.
[Tnomanp (eAMHMIBI TUIOIIAAUM — KBaJpaTHBIA METp, KBAJIpAaTHBI CAaHTHUMETD,

KBaIPATHBIN JACIIUMETD).

CroumMocTh (eAMHUIBI — PYOJIb, KOTIEHKa); YCTAHOBJIEHUE OTHOLLIEHUS «JIOPOXKe/ IeIIeBe
Ha/B». COOTHOIIIEHHUE «I[€Ha, KOJTHYECTBO, CTOMMOCTh» B IMIPAKTUYECKOU CUTYaIHH.

[IpeoOpazoBanue, cpaBHEHHUE, CIIOKEHNE U BEIYUTAHNE OJHOPOIHBIX BEINYHH.

llepemennas. Bvipasicenue ¢ nepemenHoll. 3Hauenue 8blpaicenusi ¢ nepemerHHou.

Dopmyna. Dopmynsl niowaou u nepumempa npsamoyeoavuuxa: S =a *b, P = (a + b) * 2.
Dopmynvl nrowaou u nepumempa keaopama: S =a*a, P=4+a.

Dopmyna 0dvema npamoy20abHo20 napaiieienuneda V= a b ¢ c. @opmyna obvema kyoa
V=aca-sa.

Dopmyna nymu s = v * t u ee ananoeu: gpopmyna cmoumocmu C = a * x, hopmyna pabomoi
A =wetudp., ux 0006WeHHas 3anucy ¢ NOMOWbI0 hopmyavt a = b * c.

Habniooenue 3asucumocmeti mesxicoy seudunamu, ux QuKCUposarue ¢ NOMoubo maobauy
u popmyn.

Ilocmpoenue mabauy no gopmyram 3aeucumocmeu u Gopmyn 3asucumocmeii no
mabauyam.

Auredpanyeckue npeacTaBjieHus

@Dopmyna denenusi ¢ ocmamkom: a = b ¢ ¢ + r, r < b. Ypasnenue. Kopenv ypaenenus.
Mnoowcecmeo kopueiti ypasuenus. CocmagHvle ypasHenus, c8o0sAuuecs K yenoyke npocmelx (8uoa
a+x=ba-x=bx—-—a=b a*x=b a:x=0>b x:a=>b) Koumenmuposanue pewenus
VpasHeHutl N0 KOMNOHEHMAaM OetCmaUll.

MareMaTH4ecKHi SI3bIK H 3JIEMEHTBI JIOTUKH

3HAaKOMCTBO C CHMBOJIMYECKOM 3allMChi0 MHOTO3HAYHBIX YHCEN, OO0O3HAUEHHEM HX
pa3psioB U KJIACCOB, C SA3BIKOM YPaBHEHHI, MHOXKECTB, IIEPEMEHHBIX U (hopmyIt, n3o0pakeHneM
MPOCTPAHCTBEHHBIX QUTYD.



BrickazpiBanue. BepHbie  (MCTHHHBIE) ¥ HEBEepHbIe  (JOXKHBIE)  yYTBEPXKICHHUS:
KOHCTpyHpOBaHUE, TmpoBepka. OrmnpejeneHrie HMCTUHHOCTH U JIOKHOCTH BBICKAa3bIBAaHUM.
Jlornueckue paccyXJIE€HHsSI CO CBSI3KAMHU «ECIIU... TO...», IIO03TOMY», «3HauuT». [locTpoenue
MPOCTEHIINX BBICKA3bIBAHUM C MMOMOIIBIO JOTHUYECKUX CBS30K U CJIOB «BEPHO/HEBEPHO, UTO...»,
«HE», ECIH... TO...», KKOKIBIN», «BCE», KHAUIETCS», «BCETHA», KUHOTIA».

MHoOxecTBO. DIEeMEHT MHOXKECTBA. 3HAKU € U ¢. 3a/laHle€ MHOKECTBA MEPEUUCICHUEM
€ro 3JIEMEHTOB U CBONCTBOM.

Ilycmoe mHodcecmso u e2o obosnavenue: O. Pasnvle mHodcecmsa. [Juacpamma Diiepa
— Benmna.

THoomnoocecmeo. 3naku < u . Ilepeceuenue muodicecms.

3nax M. Cesoticmea nepeceuenuss muodcecms. (QOveouHeHue MHON*CECM8. 3HAK .
Ceoticmea 06veouHenuss MHOHCEeCma.

Ilepemennas. @opmyna.

Pa6ora ¢ undopmanmeii 1 aHAIU3 JAHHBIX

Knaccudukanus 06beKTOB 1O JBYM MPU3HAKAM.

Ucnonws3oBanue Tabiuil 1y1st IPEACTABICHUS U CUCTEMAaTU3alluu 1aHHbIX. HTepnperaus
JTAHHBIX TaOJMIIBI.

N3Bnedenue u nCronb30BaHUE ISl BBIMOJTHEHUS 3aJaHui HH(OpMAIK, MPEICTaBICHHOMN

B Ta0/IMIIaX C JAaHHBIMU O PEaJbHBIX MPOLECcaX U SIBICHUSX OKPYXKAIOIIEro Mupa (Hampumep,
pacnucaHue YpoKOB, IBH)KEHHUS aBTOOYCOB, [T0E3/10B); BHECEHHE JAHHBIX B TA0JIUILY; JOTIOTHEHHE
YepTeka JaHHBIMHU.

dopManu30BaHHOE OMKMCAHKE TTOCIIEIOBATEILHOCTH JEHCTBUN (MHCTPYKIINS, TUTaH, CXeMa,
ITOPUTM).

Cronbuaras v JIWHEHHAs JUarpamMMbl: YTEHHE, HCIOIb30BAHHE JAHHBIX ISl PELICHUS
y4eOHBIX M MPAKTUYECKUX 3a7ad.

ANTOPUTMBI U3YYEHHUS MaTepHasa, BBIMOJTHEHUS OOYYalOlMX W TECTOBBIX 3aJaHUN Ha
JOCTYIHBIX AJEKTPOHHBIX CpeICTBaX 0OydeHMs] (MHTEPaKTHBHOW JIOCKE, KOMIIBIOTEpE, IPYTHX
yCTpOICTBAX).

Knaccugpurayus  snemenmose  mmooswcecmea  no  ceoticmgy.  Ynopsaoouenue  u
cucmemamu3ayus UHGopmayuu 8 CnpagoyHoU Iumepamype.

Pewenue 3a0au na ynopsaoouenmuwiii nepedop 6apuanmos ¢ noMowbio maobauy u depesa
B03MONCHOCTELL.

BrimonHenne npoekTHbIX paboT mo temam: «M3 mcrtopum HaTypalbHBIX ducen», «U3
ucropun Kanenaapsi». [lmanupoBanne norcka u opranuzanuu naopmarmu. [louck nadopmarum
B CIpPaBOYHMKAX, ODHIMKIONEIUAX, HWHTEpHeT-pecypcax. OdopmieHne u TNpeacTaBlIeHUE
PE3yNIbTaTOB BBIITOJIHEHHUS IPOEKTHBIX PadoT.

TBopueckue paboThl ydamuxcs 1mo Teme «Kpacora u cumMmMeTpus B KU3HIY.

O06001enre u cucTeMaTh3aIys 3HaHW, U3yYeHHBIX B 3 KJacce.

N3yyenne MatemMaTHKd B 3 KIAcC€ CIIOCOOCTBYET OCBOCHHUIO psia YHHUBEPCAIbHBIX
y4eOHBIX JIEHCTBUI: TTO3HABATENHLHBIX YHUBEPCAIBHBIX YUCOHBIX NEHCTBUI, KOMMYHUKATHBHBIX
YHUBEPCAIBHBIX YYCOHBIX JACHCTBUH, PETYJISATUBHBIX YHHUBEPCAIBHBIX YUYEOHBIX JEHCTBHMH,
COBMECTHOMU JIEATEILHOCTH.

YHuBepcaabHble yueOHbIE JeHCTBUS

Jlornueckue ¥ UCCAEAOBATENBCKUE ICUCTBUS KAaK YaCTh IO3HABATEIbHBIX Y Y JI:

* CpaBHUBATh MaTEeMaTHYECKHUE OOBEKTHI (UKMCIIa, BETUYNHBI, TEOMETPUUECKHIE (PUTYPHI);

* BbIOMpATh MPUEM BBIYUCIICHHUS, BBIMOIHEHUS IEHCTBUS;




* KOHCTPYHpPOBaTh T€OMETpUYECKHE (PUTYPHI;

*  KIacCH(PUIMPOBATH OOBEKTHI (UHCIIa, BETUYUHEI, TEOMETPUUICCKUE (DUTYPBI, TEKCTOBBIE
3a/1a4¥l B OJJHO JCHCTBHE) IO BHIOPAHHOMY IIPHU3HAKY;

* TIPUKHUABIBATH pa3Mephl (PUTYpBI, €€ 2JIEMEHTOB;

* IIOHMMATh CMbICJI 3aBUCUMOCTEN U MAaTEMAaTUUECKNX OTHOILLIEHUH, OITMCAHHBIX B 33a4€;

* pasnuyaTh U UCHOJB30BaTh Pa3HbIC MPUEMBI U AJITOPUTMbI BHIYUCIICHHUS;

* BBIOMpaTh METOJ pemieHus (MOJCIUPOBAHME CHUTYyallMH, TMepedop BapHAHTOB,
UCIIOJIb30BaHUE AJITOPUTMA);

* COOTHOCHUTH Hayasio, OKOHYaHHE, MPOAOKUTEIBHOCTH COOBITHS B MPAKTHUUYECKOM
CUTyalluu;

* COCTaBJIATH pPsAJ YUCEN (BEIWYHH, TEOMETPUYCCKUX (UTYp) IO CaAMOCTOSTEIHHO
BBIOpAaHHOMY TPaBUITY;

*  MOJEJIHUPOBATH MPEAJIOKEHHYIO TPAKTUYECKYIO CUTYaLUIO;

* yCTaHABJIUBATH MOCJIEI0BATEILHOCTh COOBITUH, IEUCTBUH CIO’KETA TEKCTOBOM 3a/1a4H.

NudopmarimoHsslie 1efcTBYS KaK 4acTh Ho3HaBarelabHbx Y Y/I:

* yuTaTh HHGOPMAIUIO, TPEICTABICHHYIO B Pa3HbIX opMax;

* U3BIIEKATh U MHTEPIPETUPOBATH YHCIOBBIC JaHHBIC, IPEICTABICHHbIC B Ta0iuIe, Ha

JMarpaMMme;

*  3aMoJHATH TaOJIHIIBI CJIOKEHUSI 1 YMHOXKEHUS, JOTIOJHAThH JAHHBIMUA YEPTEK;

* yCTaHaBIMBATh COOTBETCTBHE MEXAY PA3IMYHBIMU 3aMUCAMU PEIICHUS 3aauu;

* WUCMOJb30BaTh JOMOJHUTENbHYIO JUTEpaTypy (CIPaBOYHUKH, CJIOBApH)  JUIS
YCTaHOBJICHUS ¥ TIPOBEPKH 3HAYCHUSI MATEMATUYECKOTO TEPMUHA (TIOHSITHS).

JleticTBrs OOIIIEHNS KaK YaCTh KOMMYHUKATUBHBIX Y Y /I:

* HCIOJb30BAaTh MATEMATHYECKYI0 TEPMHHOJOTHUIO [UIsl ONUCAaHUs OTHOUIEHUH U
3aBHCUMOCTEI;

* CTPOUTH PEUYEBbIC BHICKA3BIBAHUS /IS PEIICHUS 3a71a4; COCTABIIATh TEKCTOBYIO 33/1a4y;

* OOBSICHATH HA IPUMEPAX OTHOIICHUS «OOJIbIIIE/MEHBIIIE HA ... », «OOJBIIE/MEHBIIIE B ...

», «PaBHOY;
* HCIIOJIb30BAaTh MAaTEMATHUYECKYIO CUMBOJIMKY JJIsl COCTaBICHUS YMCIIOBBIX BBIPAKCHUN;
* BbIOMpaTh, OCYLIECTBIIATH IEPEXO] OT OJHUX €IUHULl U3MEPEHUS BEIMUUHBI K IPYTUM
B COOTBETCTBUU C IPAKTUYECKON CUTYaIUEH;
*  Y4acTBOBATbh B 0OCYX/IEHUH OIIMOOK B XOJ€ U pe3yJIbTaTe BHINOJIHEHHS BHIUHUCICHUS.
CamMoopranu3anys ¥ CaMOKOHTPOJIb KaK YacTh PEryJsTUBHBIX Y Y /I
* TPOBEPSTH XOJ U PE3yJIbTaT BBIIOJHEHHUS IEHCTBUS;
* BECTH MOUCK OIHUOOK, XapaKTepU30BaTh UX U UCIPABIIATE;
* (opMyIHpOBaTh OTBET (BBIBOA), IOATBEPKIATh €r0 0OBICHEHUEM, paCUeTaMU;
* BBIOMpATh M MCIIOIB30BaTh Pa3IMYHbIE MPUEMBI IPUKHUIKU U IPOBEPKU MPABUILHOCTH

BBIYHCIICHUS]; TIPOBEPATH MOTHOTY M TIPABMIIBHOCTD 3aMOJTHEHUS TAOIUI] CIIOKEHHUS, YMHOKCHHUSI.

CoBMecTHasA AeITENLHOCTD:

* Tpu paboTe B TpyIIe WIH B Mape BBINOIHATH MPEAIOKEHHBIE 3adaHus (HaXOIUTh
pa3HbIe PEUICHHUS; OTIPEENIATH C TOMOIIBIO U(POBBIX U aHATOTOBBIX TPUOOPOB, U3MEPUTEILHBIX
WHCTPYMEHTOB JIJTUHY, Maccy, Bpemsi);

* JIOTOBAapUBATHCS O PACIPEICICHUH O0S3aHHOCTEH B COBMECTHOM TPY/E, BBIMOJIHATH

POJIM PYKOBOJUTENS, TOAYMHEHHOTO, CIEPKaHHO MPUHUMATh 3aMeYaHMst K CBOel padore;
*  BBINOJHATH COBMECTHO MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BHIOTHEHUS 00IIeH paboThI.



4 KJIACC

Yucaa u apupmMerndeckue 1eiicTBUA ¢ HUMHU

Umucna B mpeaenax MUIJIMOHA: YTEHUE, 3alIUCh, IOPA3PSITHOE CPABHEHUE YIIOPSAOUYEHUE.
Yucno, Oosbliee WIM MEHbIIEe NAHHOTO YHCIa Ha 33JaHHOE YWCIO Pa3psIHBIX €AUHHUII, B
3a/laHHOE YHUCIIO Pa3.

[TucbmenHoOe cllOkKEHUE, BBIYMTAHUE MHOTO3HAYHBIX YHCEN B Ipejenax MHJLUIMOHA.
[TucrMeHHOE YMHOXKEHUE, IeJIeHHe MHOTO3HAUHBIX YHMCeNl Ha OJIHO3HAYHOE/IBY3HAYHOE YHCIIO B
npeaenax 100 000; nenenue ¢ ocratkoMm. Y MHOKeHue/ nenenue Ha 10, 100, 1000.

CpoiicTBa apu(MeTHYECKUX NCHCTBHA W WX TpPUMEHEHWe JUIsi BblumcieHui. [lowmck
3HAUEHUSl YUCIIOBOTO BBIPAXKEHMSI, COJEpPIKAIIEro HECKOJIbKO JedcTBuil B mpezaenax 100 000.
[IpoBepka pe3ysibTaTa BBIYUCICHUH, B TOM YUCJE C IOMOIIbIO KAJIbKYJIATOPA.

PaBeHcTBO, cofeprxkaliiee HEM3BECTHBIN KOMIIOHEHT apu(PMETUYECKOTO IEUCTBUS: 3aMHCh,
HAXO0’K/IEHNE HEU3BECTHOTO KOMITOHEHTA.

YMHOXEHUE U ICJICHUE BETMYUHBI Ha OJJHO3HAYHOE YHUCIIO.

OueHka W TpPUKUIKA CYMMBbI, DPa3HOCTH, IPOU3BEIAEHHUsA, YacTHoOro. JlemeHue Ha
JIBYy3HAYHOE U Tpex3HauHoe yucio. JlemeHue kpyribix yucen (¢ octarkom). OOmwmii ciydait
JIeJICHUS] MHOTO3HAYHBIX YHCEI.

[IpoBepka MpPaBHIIBHOCTA BBIUUCICHUN (QJITOPUTM, OOpaTHOE MAEUCTBUE, MPUKUOKA
pe3yibmama, OleHKa JOCTOBEPHOCTH, BHIYUCIICHUE Ha KATbKYJISITOPE).

N3mepenuss u apobu. HemocTtaToyHOCTh HATypalbHBIX YHCEN ISl MPAKTUYECKUX
n3mepennil. [lorpedGHOCTH MPAKTHYECKUX U3MEPEHUM KaK UICTOYHUK PACIIUPCHUSI TTOHSITHS YUCIIA.

Homu. CpaBHenue aozieil. Haxoxaenue noiu yucna u yucia no jaosne. [Ipouent.

Hpobu. Harnsanoe uzoOpaskeHue IpoOeill ¢ MOMOIIbI0 TeOMETpHUYecKUX (QUryp u Ha
yrcnoBoM Jy4e. CpaBHeHHE IpoOeil ¢ OAMHAKOBBIMU 3HAMEHATENAMU U Apo0Oeii ¢ 0IMHAKOBBIMU
YUCIUTENSIMU. Jenenue u apoou.

Haxosxenue yactu 4rciia, 4ucia 1o ero 4acTé U 4acTH, KOTOPYIO OJTHO YHCJIO COCTABIISIET
oT pyroro. HaxoxaeHue npoueHTa oT 4uciia ¥ Yuciia 1Mo ero NpoLeHTy.

CrnosxeHue 1 BIYUTaHUE APOOEH ¢ OJUHAKOBBIMU 3HAMEHATEISIMH.

[IpaBuibHbBIE U HenpaBUibHBIE ApoOu. CMmemanHble Apodu. Beinenenue nenoit yactu u3
HenpaBwiIbHOM apoOu. IlpencraBnenune cmemaHHOW JIpoOM B BHJIE HENMPAaBWIBHON ApOOH.
CrnosxeHure 1 BEIYMTAaHUE CMEIIaHHBIX Ipo0el (¢ 0OJMHAKOBBIMU 3HAMEHATENIIMU APOOHOI YacTn).

[TocTpoeHue u UCIONB30BaHUE AITOPUTMOB M3YUEHHBIX CIIy4aeB JACUCTBUN C MPOCTHIMHU
JIPOOSIMHA U CMETIIAHHBIMU APOOSMHU.

TexcroBble 3a1a4n

Knaccudukanus npocTeixX 3a1a4 U3y4eHHBIX THIOB. OO0IIMii crmoco0 aHanu3a U perieHus
COCTaBHOM 3a/1auu.

CamocTosTeNnbHBIN aHAJIN3 3aa4M, IOCTPOCHUE MOJIENEH, IIIIaHUPOBAHUE U peau3alus
pemerusi. [lonck pasubix crmoco0oB pemieHus. COOTHECEHHME TMOIYYEHHOTO pe3ysbTrara ¢
yCIIOBHEM 3aJauH, OlleHKa ero mpasaonoaoous. [Tposepka 3agaun.

PaGora c¢ TekcToBOWl 3amaueil, pemIeHHE KOTOPOW COACPKHT 2—5 HAeHCTBHA C
HaTYpaJIbHBIMU YHCIIaMH Ha Bce apumMeTnyeckue AeiCTBUS, pa3HOCTHOE U KPaTHOE CpaBHEHUE,
3aJaud Ha CJOYKEHUE, BHIYUTAHME M PA3HOCTHOE CPABHEHME IMPOCTHIX Ipo0eil M cMelIaHHBIX
npo0eii: aHamu3, MPEICTaBICHHE Ha MOJENH; TUIAHWPOBAHWE W 3allMCh PEIICHUS; MPOBEpKa
pelIeHus ¥ OTBETA. AHAIU3 3aBUCUMOCTEN, XapaKTePU3yIOIINX MPOLIECChI: IBUKEHHUS (CKOPOCTb,
BpeMsi, MPOUICHHBIA MYyTh), PaOdOTHl (MPOU3BOAUTEIBLHOCTh, BpeMs, 00BeM pabOThI), KYILIU-



npofaxxku (IleHa, KOJWYECTBO, CTOMMOCTb), M pEIIEHHWE COOTBETCTBYIO 3ajad. 3aJadyd Ha
YCTAHOBJICHHE BpPEMEHM (HA4ano, NpPOJOJDKHTEIBHOCTh M OKOHYAHHE COOBITHS), pacyera
KOJIMYECTBA, PacX0/a, U3MEHEHUS.

3aaun Ha MPUBEACHUE K eANHHUIIE (U€TBEPTOE MPOMOPLHUOHAIBLHOE).

3aiauy Ha HAXO0XICHUE A0 BEIMYMHBI, BEJIMYUHBI IO €€ J0JIe.

Tpu Tuna 3amau Ha IpoOU: HAXOKACHUE YACTH OT YMCIIA, YMCIA TI0 ero 4acTH U Jpoou,
KOTOPYIO OJHO YHMCIJIO COCTaBJIAET OT JPYroro. 3aJaud Ha HaXOXJIECHHE MPOLEHTA OT Yucia U
YHClia TI0 €ro MPOLEHTY.

3ajayn Ha OJAHOBPEMEHHOE PaBHOMEPHOE ABM)KEHHE JBYX OOBEKTOB (HABCTpEdy APYT
JIpyry, B TIPOTHBOIIOJIOKHBIX HAalpaBICHUSX, BJOTOHKY, C OTCTaBaHUEM): OIpEJEICHNE
paccTOsiHUA MEXJy HUMHM B 3aJaHHbII MOMEHT BpPEMEHH, BPEMEHHM J0 BCTPEYH, CKOPOCTU
conmmxeHus (yaaneHus).

3amaun Ha BBIYMCIICHHE TUIOMIAN MPSIMOYTOIBHOTO TPEYTOJIbHUKA U TIIoaen Guryp.

Pa3nble criocoObl pelieHns HEKOTOPhIX BUI0B U3YUYEHHBIX 3a7a4. OdopmiieHne perieHust
0 JIEHCTBUSAM C MOSICHEHUEM, 10 BOIIPOCAM, C IIOMOILBIO YUCIIOBOTO BbIPAKEHUS.

IIpocTpaHcTBeHHbIE OTHOLIEHUS M reoMeTpuYecKue purypol

Harnsigaeie npencTaBieHust 0 CAMMETPHUU.

OKpy’KHOCTb, KPYT': paclio3HaBaHHUE U U300paKEHUE; TOCTPOEHUE OKPYKHOCTHU 33JaHHOTO
panuyca. [locTpoeHue M3ydeHHBIX TE€OMETPHUYECKUX (PUTYp C TMOMOIIBIO JTMHEHKH, yroJbHUKA,
HUPKYJISL.

[IpocTpancTBeHHbIE TeoMeTpuueckue GUrypsl (Tenma): map, KyO, HWIMHIP, KOHYC,
NUpaMKJIa; pa3inyeHe, Ha3bIBaHUE.

KonctpyupoBanue: pazOuenue Gpurypbl Ha NpSIMOYTOJbHUKU (KBaApaThl), COCTABIECHUE
buryp u3 npsMoyroibHUKOB/KBaaApaToB. [lepumerp, miomanas GUrypsl, COCTaBICHHON U3 JABYX-
TpeX MPSIMOYTOJIbHUKOB (KBaJIpaToB).

[IpssMOYTONBbHBIN TPEYTOJBHUK, €T0 YIJibl, CTOPOHBI (KaTE€Thl U THUIIOTEHY3a), MJIOLIA/lb,
CBSI3b C MIPSMOYTOJIbHUKOM.

PazBepuyThiii yron. CMexHble U BepTHKalbHbE yrubl. LleHTpanbHBI yroa um yroi,
BIMCAHHBIA B OKPYKHOCTb.

N3mepenue yrinos. Tpancnoptup. [locTpoeHue yriioB ¢ moMOIIbIO TPAaHCIOPTHPA.

Enuuunel momaan: KBaapaTHBIA MWUIMMETP, KBaJIpaTHBIA CAHTUMETP, KBAJIPATHBIN
JELUMETP, KBaJIpaTHBIN METp, ap, FeKTap, COOTHOIICHUS MEXAY HUMH.

Onenka rutomazy. [TpubnumxkenHoe BEIYUCICHHE TUIOIIAACH C ITOMOIIBIO MATETKH.

UccnenoBanne  CBOMCTB  TeoMeTpuyeckux (Uryp C  MOMOIIBIO  U3MEPEHHI.
[IpeoOpa3zoBanue, cpaBHEHHE, CII0KEHNE U BRIUUTAHUE OJHOPOIAHBIX T€OMETPUUYECKUX BEIHUNH.
YMHOKEHNE U I€JIEHNE TEOMETPUUECKHUX BEIMUMH Ha HaTypaJbHOE YHCIIO.

Beu4uHbI ¥ 3aBUCHMOCTH MEK1Y HUMU

Benuuunbl: cpaBHeHHE 00BEKTOB MO Macce, JUIMHE, TUI0IIA 1, BMECTUMOCTH.

Enununbr macesl (LIeHTHEP, TOHHA); COOTHOLIEHUSI MEXKAY €AMHUIIAMUA MacCCHhl.

EnunHunb! BpeMeHn (CyTKH, HEAENS, MECHLL, TOJ], BEK); COOTHOILLIEHUE MEX1Yy HUMH.

Enununel anusabl (MUJUIMMETP, CAHTUMETP, JCLHUMETP, METpP, KUJIOMETp), IUIOLIAIN
(kBazmpaTHBIM METp, KBAJAPATHBIA CAHTUMETpP), ap, TEKTap, BMECTUMOCTH (JIUTP), CKOPOCTH
(KUJIOMETpBI B Yac, METPhl B MUHYTY, METPbI B CEKYHIY); COOTHOILIEHHUE MEXKIy €AUHUIAMU B
npenenax 1 000 000.

JloJis BEIMYMHBI BPEMEHU, MacChl, JUIMHBI.

3aBUCHUMOCTH MEXy KOMIIOHEHTaAMH U Pe3yJbTaTaMU apu(PMETHUECKUX JTEUCTBUM.



dopmyna mIomaal NpsMOyrojJbHOT0 TPeyroJbHUKA:

S'=(a*b):2.

[MIxaner. Ywucnosont uyd. KoopaunatHelid Jyd. PaccrosstHue Mexay TOYKamMu
KOOpPJMHATHOTO Jy4ya. PaBHOMEpHOE [BM)KEHHE TOYEK IO KOOPAUHATHOMY JIydy KaK MOJEIb
PaBHOMEPHOTO JIBUKEHUS pealbHbIX OObEKTOB.

CkopocTh COMMKEHMS M CKOPOCTh YJAJIEHUS JABYX OOBEKTOB MpPU PaBHOMEPHOM
OJIHOBPEMEHHOM JBWKCHHH. DOpPMYJIbl CKOPOCTH CONMKCHHSI W CKOPOCTH  YAalICHUS:
Veon. = V1 + V2 H Vyu. = Vi — V2. DopMyibl paccTosiHUS d MeX 1y IBYMsI pABHOMEPHO JIBUXKYIIUMUCS
00BEKTaMu B MOMEHT BPEMEHH t JJIsl JIBUKEHUS HaBcTpeuy ApyT apyry (d =so — (Vi +v2)) * t), B
MPOTUBOIOJIOKHBIX HarpaBieHusx (d = so + (vi + v2) ¢ t), BIOTOHKY (d = so - (Vi-V2) * t), C
otrctaBanueM (d = so — (Vi - v2) * t). Dopmysia OTHOBPEMEHHOTO JBUKEHUS S = Ve * teemp.

Koopaunatusiit yron. I'padux nprxeHus.

Habmonenue 3aBucuMocTedl MEXAYy BeIHMUYMHAMU U UX (UKCHUPOBAHHE C IOMOIIBIO
dopmyn, Tabaum, rpadukoB (aBmwkeHus). [locTpoenne rpadukoB ABMKEHUS MO (GOpMyIaM U
TadyuLam.

[Ipeobpa3oBanue, CpaBHEHHE, CJIOKEHHE W BBIUATAHUE OJHOPOJHBIX BEIHYMH, HX
YMHOKEHUE U JIeJICHHE Ha HaTypaJbHOE YHUCIIO.

Aaredpanyeckue npeacTaBjIeHUs

HepasenctBo. MHoecTBO peuieHuil HepaBeHcTBa. CTporoe U HECTPOroe HEPaBEHCTBO.
3Haku >, <. /[BOIiHOE HEPABEHCTBO.

Pemenne mpocTedmmx HEpPaBEHCTB HAa MHOXECTBE IIE€JIbIX HEOTPULIATEIBHBIX YHCEI C
MOMOIIbIO YHCIIOBOTO JyYa.

Hcnons3zoBanne OyKBEHHOW CUMBOJIMKH /I 0OOOIICHUS U CUCTEMATU3AINK 3HAHUH.

MaremaTH4ecKU# A3bIK M 3JIEMEHTbI JJOTMKH

3HAKOMCTBO C CHUMBOJMYECKUM OOO3HauYe€HHWEM J0Jel, MpoOeil, MPOIEHTOB, 3aMUCHIO
HEpaBEHCTB, ¢ 0003HAYEHHEM KOOPJMHAT Ha TMPSMON M Ha TIJIOCKOCTH, C S3BIKOM JUArpaMM U
rpaduxoB.

PaGora ¢ yTBepkIeHUSMU: KOHCTPYHPOBAaHUE, MPOBEPKA MCTUHHOCTU; COCTABICHUE U
MPOBEPKA JIOTHUYECKUX PACCYKACHHUM MPU PEIICHUH 3aa4.

Ormpenenenre MCTUHHOCTH BbICKa3biBaHUM. [locTpoeHMe BBICKa3bIBaHUN C MOMOIIIBIO
JIOTUYECKHUX CBSI30K U CJIOB «BEPHO/ HEBEPHO, YTO...», «HE», «ECIH... TO...», KKAKIBIN», «BCEM,
CHAUJIETCS», «BCETIa», KMHOTIa», «U/WIIN».

Padora ¢ undopmanueii u aHAIN3 JAHHBIX

JlaHHBIE O peaIbHBIX MPOIIECCax U SBJICHUAX OKPYKAIOIIETO MHUPA, MPEJACTaBICHHBIC HA
JarpaMmax, cxemax, B Tabnuiax, Tekctax. Kpyrosbie muarpamMmsl, TpaduKy IBUKEHUS: YTCHHE,
MHTEpIpeTalys JaHHBIX, TOCTPOCHHE.

PaGora ¢ TekcToM: mpoBepKa MOHUMAHUS; BBIICICHUE TTIABHOW MBICITH, CYIIECTBEHHBIX
3aMEYaHU ¥ WITIOCTPUPYIOMUX UX MPUMEPOB; KOHCIIEKTUPOBAHHE.

COop MaTeMaTUUeCKUX JAaHHBIX O 33ITaHHOM O0BEKTE (YUCIIe, BETUINHE, T€OMETPHIECKOM
¢durype). [louck nHpOpMAIIK B CIIPABOYHOM IUTEpatype, ceTu MHTepHeT. 3anuch nHGpOpMaIiH
B IIPEJIOKEHHOW TaOIUIlE, HAa CTOJI0UATON qUarpamMmme.

JlocTynHbIe 3JIEKTPOHHBIE CPEACTBA O0yUEHUSs, TOCOOUSI, TPEHAKEPHI, UX HCIIOJIb30BAHHE
MOJ1 pyKOBOJICTBOM Iefiarora u camoctositensHo. [IpaBuia 6e3omnacHoii paboTh € AIEKTPOHHBIMU
UCTOYHMKaMU wuH(popMaru  (3JeKTpoHHas (opma ydeOHHMKA, SIIEKTPOHHBIE CJIOBapH,
o0Opa3oBaTeNbHbIC CaliThl, OPUEHTUPOBAHHBIC HA JIETEH MIIAJIIIETO IIKOJIBHOTO BO3pacTa).

AJTOpUTMBI pelIeHNs YUeOHBIX U MPAKTUYECKUX 3a1a4.



BrimonHenne npoekTHBIX paboT mo temam: «M3 ucropun npobein», «Conmonornieckuit
omnpoc (MO 3aJaHHON WM CaMOCTOSITENIbHO BBIOpaHHOU Teme)». CocTaBlieHHE IUIaHa MOWCKA
uHpOpMaLuu; 0TOOP UCTOYHUKOB MH(POPMAIIUH.

Br160p criocoba npeacTaBiaeHuss nHGOpMAIUH.

O0600611eHre U cucTeMaTu3alns 3HaHU|, U3yUYeHHBIX B 4 KJacce.

N3yyenne MatemMaTwku B 4 KIacCce CIOCOOCTBYET OCBOCHHIO PsJla YHHUBEPCAIBHBIX
y4eOHBIX JIEHCTBUI: TTO3HABATEILHBIX YHUBEPCAIBHBIX YUCOHBIX NEHCTBUIH, KOMMYHUKATHBHBIX
YHUBEPCAJIbHBIX YUYEOHBIX [EHCTBUM, PpEryJsSTHUBHBIX YHHUBEPCAJIbHBIX Y4E€OHBIX JEHCTBHIA,
COBMECTHOM J1€ATEIbHOCTH.

Jlornueckue v UCCIEAOBATENBCKUE NEHCTBUS KAaK YaCcTh O3HABATENbHbIX Y Y /I

* OpPHUEHTHPOBATHCS B U3YUCHHOM MATEMAaTHUYE€CKOW TEPMUHOJIOTHH, UCIOJIb30BATh €€ B

BBICKA3bIBAaHUSX U PACCYKIACHUSAX;

* CpaBHMBAaTh MaTeMaTH4YECKUE OOBEKTHI (YUCIIa, BETHUYMUHBI, TEOMETPHUUECKHUE (PUTYpPBI),
3alUCHIBATh IPU3HAK CPABHEHMS;

* BBIOMpATh METOJ PEIICHUS MaTeMaTHYEeCKON 3anayu (IrOpUTM ACHCTBUA, MPUEM
BBIUMCJICHHUS], CIIOCO0 pEeIIeHHsI, MOJICTTUPOBAHUE CUTYAIINH, TEpeOOp BApHAHTOB);

* OOHapyXHUBaTh MOJIEJIA NU3YYEHHBIX TEOMETPUUECKUX (PUTYDP B OKPYIKAIOLIEM MUPE;

* KOHCTPYHpPOBaTh TE€OMETPUYECKYI0 (urypy, o0Ialaronryr0 3aJaHHBIM CBOWCTBOM
(OTpe30K 3aJaHHOM JTMHBI, JOMaHasl ONPEACIICHHON JUIMHBI, KBaIpaT C 3aJJaHHBIM TIEPUMETPOM );

* KiIaccuGpuIpoBaTh OOBEKTHI IO 1—2 BEIOpaHHBIM ITPU3HAKAM.

* COCTaBJATh MOJIENIb MAaTEMAaTHUECKOU 3a7aul, MPOBEPSITh €€ COOTBETCTBUE YCIOBUSM
3a1a4u;

* ONpEenemnsiTh C TMOMOIIbI0 IU(MPOBBIX W AHAJOTOBBIX IMPUOOPOB: Maccy MpeaMera
(o7IEeKTpOHHBIE ¥ THpPEBbIE BEChI), TeMIeEparypy (TEpMOMETp), CKOPOCTh JBHIKEHUS
TPAHCIIOPTHOTO CPEJCTBA (MaKeT CIHUIOMETpa), BMECTUMOCTh (C TMOMOIIBI0 HW3MEPUTENbHBIX
COCY/JIOB).

NudbopmalimoHHble 1eficTBUS KaK 4acTh NO3HaBaTeabHbIX Y Y /I:

* TPECTaBIATHh HH(OPMAIINIO B pa3HbIX (hopMax;

* U3BIEKAaTh W HWHTEPNPETHPOBATH HHGPOPMAIUIO, MPEJICTaBICHHYIO B Ta0nuie, Ha
JIMarpaMMme;

* WCIIOJB30BaTh CIPABOYHYIO JUTEPATYpy VISl TOMCKa MH(POPMAIMH, B TOM YHCIIE
HuTepHeT (B yCIOBUAX KOHTPOIUPYEMOTO BBIXOJIA).

JlelicTBHA OOIIEHUS KAK YaCTh KOMMYHHMKATUBHEIX Y VY /I:

* HCHOJIb30BaTh MATEMAaTHYECKYI) TEPMHMHOJIOTHIO JJISI 3alMCH PELICHUS] TPEAMETHOU
WJIY TIPAKTUYECKOM 3a1auu;

* TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TIOATBEPKACHUSI/OMIPOBEPKEHHSI BHIBOJIA,
THITOTE3BI;

* KOHCTPYUPOBAaTh, YUTATh YHNCIOBOE BHIPAKEHHUE;

* OINKCHIBATh MPAKTUYECKYIO CUTYALIMIO C UCIIOJIb30BAHUEM U3YUYEHHOU TEPMUHOJIOTHH;

* XapaKTepu3oBaTh MaTeMaTUYeCKHUE OOBEKTHI, SIBICHUS U COOBITHUS C TIOMOIIBIO
M3YUYEHHBIX BEJINYUH;

*  COCTaBJISATh UHCTPYKIIMIO, 3aMMMCHIBATH PACCYKICHHUE;

* HHUIMHPOBATH 00CYKICHHUE Pa3HBIX CIIOCOOOB BBHITIOJHEHUSI 3a/IaHMS, TIOMCK OIMHUOOK
B PEIICHUH.




CamMoopranusanys ¥ CaMOKOHTPOJIb KaK YacTb PErysaTuBHbIX Y Y /I
* KOHTPOJIMPOBATH NPABUIBHOCTD U MTOJHOTY BBHIIOJHEHHUS aITOPUTMA APUPMETHIECKOTO
JIeMCTBUS, pEIIeHHUs] TEKCTOBOH 3a/1a4H, TOCTPOCHUS T€OMETPHUECKON (DUTYPBI, U3MEPEHUS;

*  CaMOCTOSITEJILHO BBIMIOJIHATH MPUKHUIKY U OLICHKY pe3yJIbTaTa H3MEPEHUH;

* HAXOJWTbh, UCIPABJIATH, IPOrHO3UPOBATh TPYJAHOCTH M OIIMOKH B PEIICHUH Y4COHOMN
3a7a4H.

CoBMecTHas JIEATENLHOCTD.

* Yy4acTBOBaTb B COBMECTHOH JEATEJBHOCTH: JOIOBAapHUBATBCS O CIIOCOOE pelleHwus,
pacripenesiaTe paboTy MeXAy 4IeHaMu TIpynnbl (HanpuMmep, B Cilydae peLleHHs 3ajad,
TpeOyronmx nepedopa OONBIIOrO KOJIMYECTBA BAPHAHTOB), COTJIACOBBIBATH MHEHHS B XOJ€
MOMCKA JTOKA3aTeNIbCTB, BHIOOpA PallMOHAIIBHOTO CI1OC00a;

* JIOrOBapUBaThCs C OAHOKIACCHUKAMH B XOJ€ OpraHM3allid IMPOEKTHOH paboThl ¢
BEJIMYMHAMU (COCTaBJIEHUE PACIIMCAHMs, MOJCYET JIEHET, OLleHKa CTOMMOCTH M Beca IMOKYIIKH,
pOCT M BeC 4YelOoBEKa, NpPUONMIKEHHAas OIIEHKAa pAacCTOSHUM U BPEMEHHBIX HHTEPBAJOB;
B3BELIMBAHNE; U3MEPEHUE TEMIIEPATyPhl BO3yXa U BOJbI), TEOMETPHUECKUMHE (hUTYypaMu (BBIOOD
dopMbl U AeTanel Npu KOHCTPYMPOBAHUH, pacyeT U pa3MeTKa, IPUKHUIKA U OLIEHKa KOHEYHOI'0
pe3yInbTaTa).

* ONUCHIBATh MPAKTUYECKYIO CUTYALUIO C UCIIOIb30BAaHUEM U3YUEHHON TEPMUHOJIOIHH;

* XapaKTepu3oBaTb MaTeMaTU4YECKUE OOBEKThbI, SIBIECHUS U COOBITUS C IOMOIIbIO
W3Y4YECHHBIX BEJIMYNH;

* COCTaBJIATh MHCTPYKIUIO, 3aIIMCBIBATH PACCYKIECHUE;

*  UHUIMHPOBATH 00CYKJIEHHE PA3HbIX CIIOCOOOB BBHIIOJIHEHUS 3aaHUsl, IOUCK OIINOOK
B pPELLEHUHU.

CamMoopranusanys ¥ CaMOKOHTPOJIb KaK YacThb PEryiIsaTUBHBIX Y Y /I

* KOHTpPOJIMPOBATh MPABUIBHOCTD U ITOJIHOTY BBIITOJHEHUS aJITOPUTMA apHU(PMETHIECKOTO
NeNCTBUS, pelIeHNs TEKCTOBOM 3a/1auM, TOCTPOSHHSI T€OMETPUUECKON (QUTYPBI, U3MEPEHUS;

*  CaMOCTOSITEJIBHO BBIITOJIHATH IPUKUKY U OLIEHKY pe3yJIbTaTa U3MEpPEHMI;

* HAXOAWTh, HCIPABIATH, MPOTHO3UPOBATH TPYAHOCTH M OIIMOKA MU TPYIHOCTH B
pelieHrny yueOHO! 3a1auu.

CoBMecTHas ICSITEIbHOCTD

* yYacCTBOBATh B COBMECTHOW JICATEIHHOCTH: JOTOBAPUBATHCA O CIOCOOE pEIICHUS,
pacmpenenaTte paboTy MEXIy 4UieHaMH Tpymmbl (Hampumep, B Ciydae pelieHus 3ajad,
TpeOytomux mepedopa OOJBIIOrO KOTUYECTBA BApUAHTOB), COTJIACOBBIBATH MHEHHS B XOJIE
MOMCKA JTOKA3aTeNIbCTB, BHIOOpA PaIlMOHAIBHOTO CIIOC00a;

* JIOTOBApUBAThCS C OJHOKJIACCHUKAMU B XOJ€ OpraHM3allMd MPOEKTHOW paboThl C
BEJIMYMHAMU (COCTABJIEHUE pACIUCaHMs, MOJCUYET ACHET, OLEHKAa CTOMMOCTH M Beca IOKYIKH,
pPOCT M BeC YeJOBeKa, MNPHUOIMKEHHas OIEHKAa pAcCTOSIHMM M BpPEMEHHBIX WHTEpPBAJIOB;
B3BEIIMBAHNE; U3MEPEHUE TEMIIEPATYPhI BO3/1yXa U BOJIbI), TEOMETPUUECKUMU PUTYypaMHu (BBIOOp
dbopMBbI U AeTaseil Mpu KOHCTPYHPOBAHUU, PACUET U Pa3METKa, MPUKUIKA M OLEHKa KOHEUHOTO
pe3yJibTara).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHUKE

JIMYHOCTHBIE PE3YJIBTATHBI

JInaHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTrpaMMbl 110 MaTeMaTUKe Ha YPOBHE HAYaJIbHOIO
o0miero o0pa3oBaHUs JOCTUTAIOTCS B €IMHCTBE Y4eOHOM M BOCIUTATEIBLHON NEATEIbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIMOKYJIBTYPHBIMU W  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MIPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT MpOLIecCaM CaMOIO3HAaHMs, CAMOBOCIIUTAHUS U CaMOPa3BUTHUS, (OPMHUPOBAHUS
BHYTpPEHHEH MO3UIIUN TUYHOCTH.

B pesynbrare M3ydeHuss MareMaTHKH Ha YpPOBHE HAYalbHOTO 00mIero oOpa3oBaHuUs y
oOyuarormierocst OynyT c(hOpMUPOBAHBI CIEIYIOIINE JINYHOCTHBIE PE3YIIbTATHI:

OCO3HaBaTh HEOOXOJMMOCTh HM3yUYEHUs MaTeMaTHKU Ui aJanTalud K KU3HEHHBIM
CUTyallUsaM, Ui pa3BUTHUs OOIIEH KyJIbTYphl Y€IOBEKa, CIIOCOOHOCTH MBICIUTH, PAacCyKIaTh,
BBIJIBUTATh MIPETNOI0KEHUS U JOKA3bIBATh WM OMPOBEPraTh UX;

IPUMEHSTh [paBUia COBMECTHOW JESATEIbBHOCTHM CO CBEPCTHUKAMM, IPOSBIATH
CIIOCOOHOCTh  JOTOBApUBATHCS, JIMIMPOBATH, CJENOBaTh YyKa3aHUSM, OCO3HAaBaTh JUYHYIO
OTBETCTBEHHOCTh U 0OBbEKTUBHO OLIEHHUBAThH CBOM BKJIaJl B OOIIMI1 pe3ynbTar;

OCBaMBAaTh HABBIKM OpraHU3AlMK 0€30MaCHOIO MOBEICHUS B MH(GOPMAIIMOHHON CPeJIE;

MPUMEHSATh MATEMATUKY ISl PEIICHUS MPAKTUYECKUX 3a/1a4 B TTOBCETHEBHOM KU3HU, B TOM
Yuclie MPU OKA3aHWU TMOMOIIM OIHOKJIACCHUKaM, IETSIM MJIAQJLIEr0 BO3pacTa, B3pPOCIBIM U
MO>KUJIBIM JIFOSIM;

paboTath B CUTyallUsIX, PACIIUPSIOMIUX OIBIT TPUMEHEHUSI MATEMAaTUYECKUX OTHOIIIEHUH B
peabHOM KU3HU, OBBIIIAIOIINX UHTEPEC K MHTEJUIEKTYaIbHOMY TPYAY U YBEPEHHOCTh B CBOUX
CUJIax MpH PELICHUH MMOCTAaBIEHHBIX 33/1a4, YMEHUE PEO00JIEBATh TPYAHOCTH;

OIICHMBATh TNPAKTHUYECKHE U Yy4eOHBbIE CHUTyallMM C TOYKH 3pEHUS BO3MOXHOCTH
MPUMEHEHUS MaTeMaTUKU JUId paludoHaIbHOTO U A((PEKTUBHOrO pelieHus Y4YeOHBIX U
YKU3HEHHBIX TPOo0IIeM;

XapaKTepU30BaTh CBOM YCIEXW B U3YYCHHU MAaTEMaTUKHU, CTPEMHUTHCS YTIyOJIsTh CBOU
MaTeMaTUYeCKUE 3HAHUS U YMEHUs, HaMeuaTh IyTH YCTPaHEHUs TPYIHOCTEM;

M0JIb30BAThCA  Pa3HOOOPAa3HBIMU HMH(DOPMALIMOHHBIMU  CPEACTBAMU ISl pELEHUs
MPEJIOKEHHBIX U CAMOCTOSITEIbHO BEIOPaHHBIX YU€OHBIX MpoOiIeM, 3a1a4.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

basoBble Jiornueckue 1eMCTBUSA:

yCTaHABIMBATh CBSI3W M 3aBHCHUMOCTH MEXKIy MaTeMaTH4YeCKHUMH OOBEKTaMHU («4acTh —
LEJI0€», KIIPUYUHA — CIEJACTBUEY, KIIPOTHKEHHOCTH»);

MPUMEHITh 0a30Bble JIOTMYECKHE YHUBEpCAIbHBIE JCWUCTBUSA: CpaBHEHHUE, aHAIu3,
kiaccudukanus (rpynmnupoBka), 00001IeHne;

npHoOpeTaTh MpakTUUYECKHE rpapuueckue U U3MEpUTEIbHbIE HABBIKU JUIS YCHEIIHOTO
pelieHus yueOHbIX U KUTSHCKUX 3a/1a4;

MIPEJICTaBIATh TEKCTOBYIO 33/1auy, €€ pellieHre B BHJIE MOJEIH, CXeMBbI, apu(hMEeTHIECKOM
3aMKCH, TEKCTa B COOTBETCTBUH C MPE/JIOKEHHON yU4eOHOM MpOoOIeMOH.

Ba3oBrble ucciaenoBarejabCcKue NeCTBUA:



MIPOSBIIATH CIIOCOOHOCTh OPUEHTUPOBATHCA B yUeOHOM MaTepHase pa3HbIX pa3aesioB Kypca
MaTEeMaTHKH;

MOHMMAaTh M aJeKBAaTHO HCIOJb30BATH MATEMAaTHYECKYI0 TEPMHHOJIOTHIO: Pa3inyarhb,
XapaKTepU30BaTh, UCIIOIb30BATh JIsl PEIICHUS YUeOHBIX U MPAKTUUYECKHUX 3a]1a4;

MPUMEHITh W3YYEHHbIE METObl IO3HAHUA (M3MEpeHue, MOJEIHpOBaHUE, mepedop
BapUaHTOB).

Padora ¢ undopmanueii:

HaXOJUTh M MCHOJb30BaTh JJIA pEHICHUS Y4eOHBIX 3a/ady TEKCTOBYIO, IpadHuecKyio
MH(OPMAILIMIO B Pa3HBIX UICTOYHHKAX HH(OOPMALIMOHHON CPEIbL;

YUTaTh, MHTEPIPETUPOBATh TpadUUYecKu MPEACTABICHHYI0 HHpOpManuio (cxemy,
TabJInLly, TMarpammy, Apyryo MoJiesb);

MpencTaBiIsATh MHGOpMANUI0 B 3aaHHON (opMe (AOMONHATH TaONHIy, TEKCT),
dbopMyIMpoBaTh YTBEPKACHHE 110 00pas3ily, B COOTBETCTBHH C TPEOOBaHUAMH y4eOHO 3a/1a4;

MPUHUMATH MpaBUIIa, OE30MAaCHO MUCIOIB30BATH MIPEIaraeMble SJIEKTPOHHBIE CPEJICTBA U
UCTOYHUKU UH(POPMALIUH.

KoMMyHHKaTHBHBIEC yHUBEpPCaJIbHbIE YUeOHbIE 1eliCTBUSA

OO0menue:

KOHCTPYUPOBATh YTBEPKACHHUS, IPOBEPITh UX UCTUHHOCTb;

HCIOJIb30BATh TEKCT 3aJaHUs 1151 00BSICHEHUS crioco0a 1 X0/ia PeLIeHNs] MaTeMaTHYeCKOM
3a/1a4y;

KOMMEHTHUPOBATh IPOLECC BHIYMCIEHUS, IOCTPOEHUS, PEIICHHUS;

OOBSACHATH MOJTYUYEHHBIH OTBET C UCMOJIb30BAaHUEM U3yUYEHHOW TEPMUHOJIOTUHY;

B IIPOLIECCE JHAJIOTOB MO OOCYXIEHUI0 M3yUYE€HHOro MaTepHuaia — 3a/aBaTh BOINPOCHI,
BBICKA3bIBaTh CY’)KJECHHS, OLICHUBATh BBICTYIICHHS YYaCTHUKOB, IPUBOAMTH J0Ka3aTeIbCTBA
CBOEH MPaBOTHI, MPOSIBIISITh 3TUKY OOIIECHNUS;

CO3/1aBaTb B COOTBETCTBUM C Y4YeOHOH 3ajayell TEKCThl pPa3HOro BUAA — OIMCAHHE
(Hampumep, reoMeTpudeckoi ¢GUrypsl), paccyxjaeHue (K IpUMepy, NpU pEelIeHUH 3aJayn),
UHCTPYKLHUSA (HarpuMep, U3MEpeHUe JUIMHBI OTPE3Ka);

OpUEHTHPOBATbCS B  QITOPUTMAx:  BOCIPOU3BOAUTH,  JOIOJHATH, HCIPABIATH
ne(OpMUPOBAHHEIE;

CaMOCTOSITENIbHO COCTABJISITh TEKCTHI 33JaHUI, aHAJTIOTUYHBIE TUTIOBBIM U3yUEHHBIM.

PeryisiTUBHbIE YHHBepPCAJbHbIE yUeOHbIE JIeiicTBUS

Camoopranuszauus:

TUTAHUPOBATh JIEHCTBUS TI0 PEHICHUIO Y4eOHOM 3ajauul TSl TTOTyUeHHsI pe3ysIbTara;

TUTAHUPOBATh ITAIbI MPEJCTOAIIEH pabOThI, OMPEAENATh MOCIEeOBATEILHOCTh YUEOHBIX
JEeUCTBUIA;

BBIITOJIHATD ITpaBUJIa 0€30IacHOT0 MUCIIOJIB30BAHUS OJICKTPOHHBIX CPEACTB, MPEAIaracMbIX
B IIpo1iecce 00yueHus.

CamokoHTpOJIb (pedexcusi):

OCYHICCTBJIATL KOHTPOJIb IPOUICCCa U pC3yJjibTaTa cBOEH ACATCIIbHOCTH,

BBIOMPATH U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CITIOCOOBI ICHCTBHIA;

HaXOJUTh OMIMOKH B CBOEH paboTe, yCTaHABIMBATh MX MPUYUHBI, BECTH MOUCK MyTel
MIPEOAOCHHS OIIHOO0K;



MPEIBUICTh BO3MOXKHOCTh BO3HUKHOBEHHS TPYTHOCTEH W OIIMOOK, MpeIrycMaTpUBaTh
crocoObl WX mpenynpexaeHus ((GopmynupoBaHUE BOIMPOCOB, OOpalieHHe K Y4YEOHHKY,
JIONIOJTHUTEIIbHBIM CPEJICTBAM O0YYCHHUSI, B TOM YHCIIC JICKTPOHHBIM);

OLICHUBATh PAI[IOHAILHOCTH CBOMX JCHCTBUI, 1aBaTh UM KQUECTBCHHYIO XapaKTEPUCTHKY.

CoBMecTHasi 1eSITeJIbHOCTh:

Y4acTBOBAaTh B COBMECTHOM JEATENBHOCTH: DPACHpelesiTh padoTy MEXAy WiCHaMU
rpynnsl (HampuMep, B CiIydae pelieHus 3aaad, TpeOyroumx mnepedopa OONBIIOTO KOJIMYECTBA
BapHUaHTOB, MPUBEICHUS IPUMEPOB M KOHTPIPUMEPOB), COTIACOBBIBATH MHEHUS B XOJI€ TIOMCKA
JI0Ka3aTeIbCTB, BRIOOPA PAlMOHAIBHOTO CIIoco0a, aHamu3a HHpopManuy;

OCYIIECTBIISATH COBMECTHBII KOHTPOJb M OIICHKY BBINOJIHSCMBIX JCHCTBUM, MPEIBUACTD
BO3MOXKHOCTh ~BO3HHUKHOBCHHSI OLIMOOK UM TPYAHOCTEH, TNpeaycMaTpuBaTh IyTH UX
PEIYIPEKIACHUSI.

NPEIMETHBIE PE3YJIBTATHI

1 kiaacce

K xonmy oOyuenuss B 1 kiacce oOydaromuiicsi MOMYYUT CIEAYIOIIHUE IPEAMETHBIC
pe3yiabTaThl 110 OTAEIBHBIM TEMaM IPOrPAMMBI 10 MATEMATHUKE:

Yucna nu apupmernyeckue geiicreus ¢ HumMu (Uucia u BeJTUHYMHBI.
ApudmMernyeckue AeiCTBHA)

OOyyaromuics HayYUuTCs:

* CpaBHMBATh TPYMIMBl MPEAMETOB C MOMOIIBIO COCTaBICHUS Map: OOJbIle, MEHbIIIE,
CTOJIBKO K€, O0JIbIIe (MEHBIIE) HA ...;

* 00BEAMHSTDH NMPEAMETHI B €AMHOE 1IEJI0€ 110 3a/[aHHOMY MPU3HAKY, HAXOJIUTh UCKOMYIO
YacTh IPYNIBI TPEIMETOB;

* u300paxkaTh YUCIIA COBOKYMHOCTSIMU TOYEK, KOCTSIMU JOMUHO, TOUKAMHU Ha YHCIOBOM
OTpE3Ke U T. [1.;

* 4YNTaTh, 3aMIUCHIBATH, CPABHUBATD, YHOPSAOUMBATh uncia ot 0 no 20;

* TEPEeCUYUTHIBAThH PA3JINYHBIE OOBEKTHI, yCTAHABIUBAThH MOPSAKOBBIH HOMEP O0BEKTA;

*  paznuyaTh YMCIO U HUPPY;

* HAXOAWTH YMcCla, OONbIINE/MEHBIIINE JAHHOTO YKCIIa Ha 33/IaHHOE YHUCIIO;

* yCTaHaBJIMBaTh NPSIMYI0 U O0OpaTHYIO MOCJIEI0BATEIbHOCTh YHUCET B UHCIOBOM DSy,
Ipelblayllee U MOCIeAYIONee YUCIO0, CUUTATh MPEAMEThl B IPSIMOM M OOpaTHOM MHOPSJKE &
npeodenax 100 (mocneaoBaTebHO, ABOHKAMU, TPOHKAMHY, ..., I€BATKAMH, JIECSITKAMH);

* CpaBHMBAThH YHCIIA ¥ 3aMCHIBATH PE3YyJIbTAT CPABHEHUS C TOMOIIBIO 3HAKOB =, [, >, <;

*  npuMeHamb NPasuia cpasHenus yucen 6 npeoeiax 100;

* Ha3pIBaThb U pPa3iIUyaTh KOMIIOHEHTHI JEWUCTBUHN CIIOXKEHHS (claraeMmble, cymMMa) U
BBIUNTaHUS (YMEHBIIAEMOE, BBIYUTAEMOE, PA3HOCTD);

* TOHUMATh CMBIC] JEHUCTBHM CIOKEHUS M BBIYUTAHUSA, OOOCHOBBIBaTH BHIOOp 3THX
JIEUCTBUI MPU PEIICHUU 3a]1a4;

* Ha3bpIBaTh, U pa3iMyaTh KOMIIOHEHTHI AEHCTBHM CHOXEHHS (claraeMble, CyMMa) U
BBIUNTAHUS (YMEHBIIAEMOE, BBIYUTAEMOE, PA3HOCTD);

*  MOJETHPOBATH ACUCTBUS CIOKECHUS U BBIYUTAHHS C TIOMOIIBIO TpapUuIecKuX MOENeH;

* yCTaHaBJIMBaTh B3aMMOCBS3b MEXKIY YaCThIO U LEJNbIM IO 33JlaHHOMY pa3OMEHHUI0 Ha
OCHOBE B3aMMOCBSI3H MEKIY YacTbIO U LIETBIM;

* TPHUMEHATH MIPABHUJIa HAXOXKICHUS YaCTH U IIEJIOT0;



* Ha3bpIBaTh cOCTaB uucen B npenenax 20 (Ha ypoBHE aBTOMATU3MPOBAHHOTO HaBbIKA) U
UCIIOJIb30BAaTh €r0 MPH BBITIOJHEHUU JICHCTBUN CIOKEHUS W BBIYMTAHUS, OCHOBBIBASCH Ha
B3aMMOCBSI3M MKy YacThIO H LEJBIM;

* BBINOJHATH apudmeTuyeckue ACHCTBUSI CIIOKEHHUS M BBIYUTAHMS, CKIAJIbIBATh U
BBIYMTATh TPYIIIBI IPEIMETOB, YUCIa (6 npedenax 100 6e3 nepexoda uepes decamox, 8 npeoenax
20 c¢ nepexodom uepe3 Oecsimox) W BEIUYHMHBI, 3alMCBIBATH PE3YJIbTAT C IOMOIIBIO
MaTeMaTHYeCKON CHMBOJINKH;

* BBINOJHATH CPAaBHEHUE, CJIOKEHUE U BBIUUTAHUE C yuciIoM 0;

* TIPUMEHATH AJTOPUTMBI CIIOKEHUS U BBIYMTAHUS HATYpalbHBIX 4YUCEN (C MOMOIIBIO
MO/IeJIel, YUCIOBOTO OTPE3KA, M0 YaCTAM);

* TPHUMEHSATH MIPABUJIA PA3HOCTHOTO CPABHEHUS YHCET,

* 3allMChIBATh M YUTATh ABY3HAUHBIC YUCTIA, NPEOCMABIAMb UX 8 8UOE CYMMbL 0eCAMKO8
u eounuy.

* 8bloeNAMb 2PYNNbl NpeomMemos uiu Queyp, o06aa0arwux oowuM C80UCMBEOM,
coCmaenams 2pynnvi NpeoMemos no 3a0aHHOM) C8OUCMEY (NPUSHAKY), 8blOEIAMb YACMU 2PYNNbL;

*  COeOuHAmMb 2pYnnvl NPeomemos 8 00HO yeoe (clodxcenue), yOaiams 4acmu cpynnol
npeomemos (8vluumarie);

*  NPUMEHAMb nepemecmumenbHoe C80UCMBO CIO0NHCEHUS 2PYNN NPEOMEmMOos,

*  CaMOCMOAMENbHO BbIAGNAMb CMbICL O€UCMEUL CLONCEHUs U  GbIYUMAHUSA, UX
npocmetiuiue c8oCmea U 83aUMoCesI3b MeHCoy HUMIU,

*  NPOBOOUMb AHANIO2UN) CPABHEHUS, CILONCEHUs U BbIYUMAHUSA 2PYNN NPeoOMemos cO
CpasHeHUeM, CLOHCEHUEM U BbIYUMAHUEM GENUYUH,

*  U3006padcams C10HCeHUe U 8bIYUMAHUE C NOMOUWBIO ePYNA NPEOMEMO8 U HA YUCTOBOM
ompeske;

*  NPUMEHAMb 3A8UCUMOCMb UBMEHEHUS Pe3VIbMAamos CIONCEHUS U BbIYUMAHUS OM
U3MeHeHUsI KOMNOHEHMO8 OJisl YIPOUEHUsL 8bIYUCTEHULL,

*  BLINONHAMb CPABHEHUE, CIONHCEHUe U BbIYUMAHUE C PUMCKUMU Yuppamu,

*  pacnosnasams aighasuUmMHYIo Hymepayuio, «8oauledHvley yugdpol,

*  YCMAaHABIUBAMb AHANO2UND MeXCOY OeCAMUYHOU CUCMEMOl 3anucu yucein u
decsAmu4HOU cucmemou mep.

TexcroBble 3a1a4n

OOyyJaromuiics Hay4UTCs:

* pemaTh MPOCThIe (B OMHO JACWCTBHE) 33Ja4d HAa CMBICI CIOXEHHUS U BBIUUTAHUS U
pPa3HOCTHOE CpaBHEHHE (CO/IepIKAIUE OTHOIIEHUS «00JIblIe (MEHBIIE) Ha ...»), BBIIENATH YCIOBHE
u TpeboBaHme (BOIPOC);

*  pewiams 3a0auu, 06pamHvle OAHHbIM,

* COCTaBJIATh BBIPAKEHUS K MPOCTHIM 33Jja4aM Ha CIO0XKEHHE, BEBIYUTAHUE U PA3HOCTHOE
CpaBHCHHC;

* 3alMCHIBATh PEIICHHUE U OTBET Ha BOIPOC 33J1aUH,

* CKJIQJbIBaTh M BBIYUTATh U3YUYCHHBIE BEIMYMHBI TIPU PEIICHUU 33/1a4;

* pemaTh COCTaBHBIC 3a7aud B 2 JEHCTBHUS Ha CIIOKCHHE, BBIYMTAHHWE W PA3HOCTHOE
CpaBHEHHC;

* cmpoumv HAa2AAOHblE MOOEIU NPOCMBIX U COCMABHBIX MEKCMOosblx 3aday 6 1-2
delicmausl (cxemvl, cxemMmamuieckue pucyHku u op.);

* ananuzuposams 3adauu 8 -2 Oelicmeusi HA ClOJCEHUe, BbIYUMAHUE U PA3HOCMHOE
cpasHeHue.



*  pewams 3a0ayul U3YYEHHBIX MUNOE C HEKOPPEKMHBIMU DOPMYIUPOSKAMU (TUWHUMU U
HEeNoIHbIMU OAHHBIMU,

*  HepeanbHbIMU YCOBUAMU),

*  coCmasnAms 3a0ayu N0 KAPMUHKAM, CXeMAM U CXeMAMUYECKUM PUCYHKAM,

*  CamMocmosamenbHO Haxoo0ums U 060CHO8bI8AMb CNOCODBL peulenls 3a0ad Ha CONCEeHUe,
8bIYUMAHUE U PA3HOCIIHOE CPABHEHUE;

*  HAxX00umv U 0OOCHOBLIBAMb PA3IUYHBLE CHOCOObI peuleHUs 3a0ay,

*  AHAIU3UPOBAL, COCMABIAMb CXeMbl, NIAHUPOBAMb U Pedlu308bl8aAMb X00 PeuleHuUs
3a0a4 8 3-4 delicmeus Ha CroJIceHUe, BbIYUMAaHUe U PA3HOCMHOe cpasHeHue yucen 6 npedenax 100,

* COOMHOCUMb NOAYYEHHLIU pe3yabmam ¢ YCA08ueM 3a0aull, OYEeHUBAmv €20
npasoonooodue.

I'eomerpuueckne Besinunnbl (IlpocTpancTBeHHbIE OTHOLIEHHS U TeOMeTpHYecKHe
(urypoi)

OOyyJaromuiics Hay4uTCs:

* CpaBHHMBAaThb OOBCKTHI 110 JJIMHE, YCTAHABIWBAs MEXKJIY HUMH COOTHOIICHUE
JUTMHHEE/Kopoye (BBIIIE/HIKE, IIHUpe/yikKe, TONIIE/TOHbIIE);

* YCTaHaBIUBATh MEXIy OOBEKTAMH COOTHOIICHMS: CIIeBa/CIpaBa, CIiepean/c3au,
Jaubliie /0mKe, MeXTy, mepej/3a, Ha/ o,

* pacro3HaBaTh TEOMETPUYECKHE (UTYPBL: KPYT, TPEYTOJBHHUK, MPSIMOYTOJIBHUK
(kBaapat), OTPE30K — U Ha3bIBaTh FreOMeTpuieckie (hOpMbI B OKPYIKAIOILIEM MUPE: KPYT, KBaJpart,
TPEeYTroJbHUK, IPSIMOYTOIBHUK, Ky0, [1ap, apajuielenurel, MupaMua, HUIHHIP, KOHYC;

* cpaBHMBaTh (pUrypsl o opme u pasmepy (BuU3yaiabHO), yCTaHABIUBATh PABEHCTBO U
HEPABEHCTBO T€OMETPUICCKUX (DHUTYD;

* CcOCTaBJATh QUTYPHI U3 YacTel U pa3OuBaTh (GUTYPHI HA YACTH;

* CTpOUTH M 0003HAYaTh TOYKU W JIMHUU (KPHUBBIC, MPSMBIE, TIOMAHbIE, 3aAMKHYTbIE U
HE3aMKHYTBIE);

*  cmpoumv u 0003HAYAMb MPEY20JbHUK U YeMbIPEXy20JbHUK, HA3bl8AMb UX 6ePULLUHbL U
CMOPOHbL;

* CTPOHUTH U 0003HAYATh OTPE3OK, U3MEPATH AJTUHY OTpe3Ka (B CM), BHIpaXKaTh IJIMHY B
CaHTHMETpax U JACIUMETpax, YePTUTh OTPE30K 3aJaHHOH JITTMHBI C ITOMOIIBIO TUHEHKY;

*  00vbeOuHAmMb npocmetiuiue 2eomempuieckue Gueypsl u HAX00UMb UX nepecedenue.

*  GLINONHAMb NPeobpA306anUs Mooenel 2eoMempuyeckux @ueyp hno 3a0aHHOl
uHcmpyxkyuu (gpopma, pazmep, yeem),;

* gvidensamb 001ACMU U SPAHUYLI 2e0MEeMPUYEeCKUX Queyp, pasiudyams OKPYHCHOCHb U
Kpy2, YCIMaHasIueams nojioxcenue moyky eHympu ooiacmu, Ha spanuye, He oo1acmu;

*  KOHCmMpyuposams uzypuvl u3z naiodex, npeoopazosviéams ux.

BeanunHbl 1 3aBUCHMOCTH M1y HUMHU (Huc/1a U BeJIMYHHBI)

OO0yyaromuiicss HAayYnuTCs:

* pacrio3HaBaTh, CPABHUBATH (HEMOCPEACTBEHHO) U YHOPSAJOYUBATH BEIMUYMHBI (JUIMHA,
Macca, 00beM);

* U3MEpATH JUIMHY, MacCcy U OObEM C TIOMOIIBIO IMPOU3BOJIBHOW MEpPKH, MOHUMATh
HEOOXOIUMOCTh HCIOJIb30BAHUS OOIEMPUHSTHIX MEPOK, MOJIb30BaTHCS €AMHULIAMU U3MEPEHUs
nuHel — 1 eM, 1 oM, maccor — 1 ke; obvema (emecmumocmu) — 1 1;

*  npeobpazosvieamsv  eOUHUYbl OAUHbI HA OCHOBE COOMHOWIEHUS MeHCOY HUMU,
BLINOIHAMb UX CIONHCEHUE U BbIYUMAHUE,




*  Habmoodamv 3a8UCUMOCIIU MeNHCOY KOMNOHEHMAMU U pPe3VIbMamamu CIONCeHUs U
BLIYUMAHUS,

* WCNIOJB30BaTh MPOCTEUIIYI0 TPAAYHPOBAHHYIO IIKANy (YUCIOBOM OTPE30K) st
BBIIIOJIHEHUS ICCTBUH C YHUCIIAMU.

*  HAOAO0AMb 3A8UCUMOCTL PE3VILbMAMA USMePEeHUs BelUtUH (OTUHA, Macca, 00vem) om
8b100pa MepKu,

*  HAbMOaAmMb 3A8UCUMOCTNU MeNCOY KOMNOHEHMAMU U De3VIbMAamamu CIOHCEHUs U
BLIYUMAHUSA, PUKCUPOBAMD UX 8 peyll, UCNOIb308aMb OJisl YNPOUEHUs peuleHUs 3a0ay U NPUMepos.

Anzedpauueckue npedcmaeieHus

OOyyJaromuiicss Hay4uTCs:

*  yumMamo U 3aNUCHIBAMb NPOCMeluUe YUCI08ble U OYKEEHHbLE BbIpadCeHUsl Oe3 CKOOOK
C 0elCmBUAMU HA CILOJCEHUE U 6bIYUMAHUe;

*  yumamo U 3anUCHl8amMsv NPoCcmMeliuue PaseHcmeda U HepaseHCmed ¢ NOMOWbIO 3HAKOB
> <, = 0.

*  3anuUCvLIBAMb 83AUMOCEIA3U MENHCOY CILONCEHUEM U LIYUMAHUEM C NOMOUbIO OVKBEHHbIX
pasencme euoa a +b=c,b+a=c,c—a=b,c—b=a,

*  pewamsv U KOMMEHMUPOBAMsb X00 peuleHus ypaeueHul euoa a + x =b, a—x =b, x—a
= b accoyuamuenvimM cnocooOoM (Ha OCHOB8E 83AUMOCEA3U MeAHCOY YACMbIO U YENbIM,).

*  CamMOCMOAMeNbHO HaxX00Uums CNOCOObI peuleHUs NPOCMeUUX YPAGHEHUN HA CLOMHCEHUe
U eblyumanue,

*  KOMMEHMUPOBAMb peuleHue YPAGHEeHUll U3VYEHHO20 6Udd, HA3bl8ds KOMNOHEHMbl
oeticmeuil CLOMCEeHUS U 8bIYUMAHUSL,

*  3anucviéams 8 OYKEEHHOM BUOe nepemMecmumenbHoe COUCMBO CLONHCEHUS U C8OUCMEA
HYJIAL.

MaTeMaTHYeCKUH S3BIK M 3JIeMEeHThI JJOTHKH

OO0Oyyaromuiicss Hay4YUTCs:

* pacro3HaBaTh, YWTaTh M MPUMEHSTb CHUMBOJIBI MAaTEMaTHYECKOrO S3bIKa: LUQPHI,
OyKBBI, 3HAKH CPABHEHUSI, CII0)KEHUS M BBIUNTAHUS;

*  UCNONb306AMb U3VUEHHblE CUMBONbL MAMEMAMUYecKo20 sA3blKa Ol NOCMPOEHUs.
BbICKA3bIBAHULL,

* pacrio3HaBaTh BEpHbIE (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKIECHUS OTHOCUTEIBHO
3a/1aHHOT0 Habopa 00BEKTOB/TIPEIMETOB.

*  000CHOBLIBAMb CEOU CYICOEHUS, UCNOIb3YA UYUeHHble 6 1 Knacce npasuia u c60Ucmea;

*  CaMOCMOAMENbHO CMpOUmb U OC8AUBAMb HNPUEMbl pPeuleHUs 3a0ay J02UYeCKO20
xapaxmepa 6 coomeemcmeuu ¢ npoepammoti 1 knacca.

Padora c undopmanueii u anaau3s 1anabix (MaremaTnyeckass HHpOPMAaLHS)

OOyuaronuiics HayYuTCs:

* aHaJIM3MPOBATh OOBEKTHI, ONMCHIBATH WX CBOWMCTBA (I[BET, opma, pasMep, MaTepua,
Ha3Ha4YeHHe, pacloIoKeHUe, KOJIMYECTBO U JIp.), CPAaBHUBATh OOBEKTHI (UHCIIa, TEOMETPUUYECKUE
(Gurypsl) ¥ rpynmsl 0ObEKTOB 110 CBOHCTBAM;

* TpynmupoBaTh OOBEKTHI MO 3aJaHHOMY [PHU3HAKy; HAXOIUTh W HAa3bIBATh
3aKOHOMEPHOCTHU B Py 00BEKTOB IIOBCEAHEBHOM KU3HM;

* pacnpenensaTb 0OBEKThl Ha JBE TPYIIIbI 110 33JaHHOMY OCHOBAHMUIO;

®* HUCKATb, OpPraHu3O0BbBIBATL W MCPCAaBaATh I/IHq)OpMaI_II/IIO B COOTBETCTBHH C
IIO3HaBaTCJIbHBIMU 3aadaMU,



* YCTaHaBIMBATh B NPOCTCUIIMX CIIydasX COOTBETCTBHEC HH(OPMAIUK pPeaTbHBIM
YCIIOBUSIM;

* YHUTaTh HECIOXKHBIC TAOIHIIBI, Pa3IMYaTh CTPOKH U CTOJIOIBI TAOIHIIBI, BHOCUTH JAHHOE
B TaOJHIly, U3BICKATh JAHHOC/NAHHBIC M3 TAOJUIIBI, OCYIIECTBISATH MOUCK 3aKOHOMEPHOCTH
pa3MeleHust 00bEKTOB B TabmwuIle (yucen, Guryp, CHMBOJIOB);

* BBINOJHATH B MPOCTEUIINX CIIyYasiX CUCTEMATUYECKUI TIepe0op BapUAHTOB;

*  HAxo0ums uHGopmMayuio no 3a0aHHOU meme 8 yueOHuKe,

* pabomamv 6 MAMEPUAILHOU U UHOOPMAYUOHHOU Cpede HAYAIbHO20 00Ue2o
00pazosanusi (6 Mom yucie ¢ y4eOHbiMu MOOEIAMU) 8 COOMBEMCMBUL C COOEPAHCAHUEM YUeOHO20
npeomema «Mamemamuxa. 1 knaccy.

*  HAX00UMb UHGOPMAYUIO NO 3A0AHHOU MeMe 8 PA3HLIX UCMOYHUKAX (CNpABOYHUKe,
SHYUKTIONEOUU U 0p.);

2 KJacc

K koHiy oOydeHuss Bo 2 Kiacce OOYYAIOIIUICS TOIYYHUT CIEAYIOUIHE TMpPEIMETHBIE
pe3yNbTaThI [0 OTAEIBHBIM TEMaM MPOTrpaMMbl IO MaTeMaTHKE:

Yucaa u apupmerndyeckue aeicTBusi ¢ HUMH (Yuciia v BeamunHbl. ApudpmMeTudecKue
AefCTBUA)

OOyyaronuiicss Hay9UTCS:

* 4YWTaTh, 3aIIUCBIBATH, CPABHUBATH, YIIOPSAA0YMBATh yncia B npenenax 1000;

* YCTaHaBIMBaThb M COOJIOAATh MOPSAOK IPHU BBIYMCICHUH 3HAYEHUS YHCIOBOTO
BBIpaKeHHs] B 3—4 necTBus (CO CKOOKamm/0e3 CKOOOK) Ha OCHOBE 3HAHUs MPaBWJ MOPSAKA
BBITNIOJTHEHUSI IEUCTBUH, CO/IepKalllero AeMCTBUS CI0KeHUs U BeluuTaHus B rpeaenax 1000;

*  BBINOJHATH apu(MeTHUECKHe ASUCTBUS: CI0KEHUE U BblYMTaHMe, B peaenax 100 —
YCTHO M THCBMEHHO; YMHOXEHME U JeneHue B mpenenax 90 ¢ MCHOIb30BaHHWEM TaOJIMIIBI
YMHOEHUS;

* TIPUMEHSATH IPUEMBI YCTHOTO CIIOKEHUS U BBIYUTAHUS JIBY3HAUHBIX YHCEN;

*  BBINOJHATD 3aMUCh CJIOKEHUS U BBIYMTAHUS JIBY3HAUHBIX YHCEI «B CTOJIOUKY;

* CKJIaJbIBaTh U BBIUYUTATH JIBY3HAUHbIE U TPEX3HAYHbBIC YHUCIa (BCE CIy4yan);

* YHTaTh, 3AMUCHIBATh, YIIOPSI0UMBATH U CPABHUBATH TPEX3HAUHBIE YNCIIA, IPE/ICTABIATh
UX B BUJIE CYMMBbI COTEH, JIECATKOB U €IMHUII (IECATUUHBIN COCTaB);

*  BBINOJHATH BHIYMCIIEHUS 110 IPOTpaMMe, 3aJaHHOH CKOOKamH;

* YCTaHaBIMBaThb M COOJIOAATh MOPSAOK IPHU BBHIYMCICHUU 3HAYEHUS YHCIOBOTO
BBIPAXEHHUS, COAECPIKAILETO CI0KEHNE U BBIYUTAHUE, YMHOXKEHHE U JieieHne (co ckoOkamu U 6e3
HUX);

* HCIOJb30BaThb COUYETATEIIBHOE CBOMCTBO CIIOKEHMS, BBIUUTAHME CYMMBbI M3 YHCIA,
BBIUMTAHUE YNCIIA U3 CYMMBI JUIsl pallMOHAIN3aLM1 BIYUCIICHU;

* TIOHMMATh CMBICHI JACUCTBUM YMHOXEHHS U [EJIeHHs, OOOCHOBBIBATH BBIOOpP 3THUX
JIEMCTBUM NIPU PELICHNUH 33/1a4;

*  BBINOJHATh YMHOXKEHHE U JIEJICHUE HATYyPaJIbHBIX YU CET, IPUMEHATh 3HAKU YMHOXECHUS
U jaeneHus (e, :), Ha3bIBaTh M pa3iauyaTbh KOMIIOHEHTBHI JEHCTBUI YMHOKEHUS (MHOXUTEIH,
IIPOM3BEACHUE) U JIeJIeHUs (AeTMMOe, IEeIUTENb, YaACTHOE), YCTaHABIMBATh B3aMMOCBSI3b MEKIY
HUMU;

*  BBINOJHATH YACTHBIE CIIy4ad YMHOXEHUS U JeneHns yucen c 0 u 1;

* TPOBOAMTH KPAaTHOE CPaBHEHHUE yrcen (OOJIBIIE B ..., MEHBIIE B ...), HA3bIBATh ACTUTEIH
U KpaTHBIE;



* TIPUMEHATH YaCTHBIE ClTyyau YMHOXeHUs U fenenusi ¢ 0 u 1;

* TPHUMEHSATH IEPEMECTUTEIHHOE CBOMCTBO YMHOKCHHS,

* HAXOAWTH PE3yIbTATHl TAOJUYHOTO YMHOXKEHUS U JICICHUS C TIOMOIIBIO KBaIPAaTHON
TaOJIULBI YMHOKEHUS;

*  UCNONb308aMb COUEMAamenbHOe C8OUCMBO YMHONCEHUS, YMHOMXCams u oeaums Ha 10 u
na 100, ymnoscams u denums Kpyaivle yucia,

* BBIUMCIISITH 3HAYCHUS YHCIIOBBIX BBIPAKCHUN C U3YYCHHBIMH HATYPAJIbHBIMHA YUCIIAMU,
coaepxamux 3—4 nercTBus (co CkoOkaMu U 0€3 CKOOOK), Ha OCHOBE 3HAHUS MPaBUJI MOPSIKA
BBIITOJIHCHMS JICHCTBHIA,

* WUCIOJB30BaTh CBOHCTBA apU(PMETHUECKUX JACUCTBHMA IS pallMOHATH3AIIN
BBIYHCIICHHI,

* TPOBEPSATHh MPABUIBLHOCThH BBIUMCIICHHUIA;

*  BLINOJHAMb OeleHUe ¢ OCMAMKOM C NOMOWDbI0 MoOeiel, HAXo0ums KOMNOHEHMbL
oeflenusl ¢ OCMAamKoM, 83AUMOCEA3b MeHCOY HUMU, GbINOIHAMb AN20PUMM OeNeHUs. C OCMAMKOM,
nPOBOOUNb NPOBEPKY O€NIeHUs C OCMAMKOM,

*  BBIMOJHATH apU(METHUECKHE NEHCTBUS: YCTHO — CJIOKEHHUE, BHIYMTAHNE, YMHOKEHUE
U fesieHne uncen B npedenax 1000 6 cayuasx, c6ooumvix k oeticmsusim 6 npedenax 100;

* HAXOJWTh HEU3BECTHBIN KOMITOHEHT CIIO’KCHUSI, BEBIYUTAHWS, YMHOKEHUSI, JICTICHHUS,

*  BBINOJIHATH ApUPMETHICCKHUE JCHCTBHS: MMCbMEHHO — CJIOKEHHUE U BEIUUTAHUE YUCEIT
B npenenax 1000, HaxoauTh 4mcino OoJbllIee/MEHbIIEE NAHHOTO YHCIa HAa 33aJaHHOE YUCIIO,
OorbIliee JAHHOTO YKCclia B 33JJaHHOE YHCIIO pas.

* cmpoumbs epaghuyeckue Mooenu mpexaHauHblX Yucea u 0eucmsuii ¢ HUMU, 8bIPANCAMb
UX 8 pa3IUYHbLIX eOUHUYAX cuema U Ha SMOU OCHOGe BUOemb AHANIO2UI0 MeHCOY O0eCAMUUHOU
cucmeMoll 3anucu yucen u 0ecAMUYHOL CUCMeMot mep;

*  CAMOCMOAMENbHO 8b1800UMb NPUEMbL U CNOCOOBL YMHONCEHUSL U OeleHUs YUCe]l;

* epaghuuecku unmepnpemuposams yMHoMceHue, OeleHue U KpamHoe cpagHeHue yucel,
CBOUCMBA YMHONCEHUSL U ONeHUs,

*  BUdemb AHANIO2UI0 B3AUMOCEA3EU MeHCOY KOMNOHEHMAaMU U Pe3yIbmamamu 0eucmasul
CILOJHCEHUS U BbIYUMAHUSA U OCUCMBULL YMHONCEHUS U OeIeHUSL.

TekcToBbIe 321a4UH

OO0yyaromuiicss HAayYnuTCs:

* pemaTh MPOCTHIC 3a7a4d HAa CMBICT YMHOXXCHUS U JIelieHUs (Ha paBHbIC YacTH U TI0
COJIEPKaHUI0), BBIIIOIHATH UX KPATKYIO 3alHCh C TTOMOIIIBIO TaOJIHII,

* pemaTh MPOCTHIC 3a7a4l Ha KPaTHOE CpaBHEHHUE (CojaepiKallue OTHOIICHUS «OO0JIbIe
(MEHBIIE) B ...»);

* COCTaBJIATH (IOMOJHSITH) TEKCTOBYIO 33/1a4y;

* COCTaBJSATh HECIOKHBIE BBIPAKECHHMS] M peIlaTh B3aUMHO OOpaTHBIC 3a/Jaydl Ha
YMHOKEHUE, JISTICHUE U KPaTHOE CpaBHEHUE;

* QAQHAIM3HPOBATH TMPOCTHIE MW COCTABHbIE 3aJaud B 2—3 JEHCTBUSL Ha BCE
apudmernueckue neictBus B npenenax 1000: mpeacTaBuaTh 3aaauy (KpaTkas 3aMuch, pUCYHOK,
TabJIMIa UK ApYyTas MOJEIb); MJIaHUPOBATh XOJ] PEIICHUS TEKCTOBOU 3a1auu, OOPMIISITh €T0 B
BHJIe apU(METUUECKOTO JIEHCTBUSI/ACHCTBUH, 3aIUCHIBATh OTBET;

* CTPOUTH rpapuuecKkre MOJAEIH U TaOIULIbl, IJITAHUPOBATh U PEAIN30BbIBAThH PEIICHHUE;

* BBIMOJHATH MPH PEIICHUH 3adad apuMeTHdYecKue JeHCTBUS C HW3YYCHHBIMU
BEJIMYUHAMU;




* pewaTh 3aJayd Ha BBIUMCICHHME MJIMHBI JIOMaHOW; IMepUMeTpa TPEYrojbHUKA U
Y4eThIPEXYTOJbHUKA; IO U IEPUMETPa MPSMOYTOIBHUKA U KBaJpaTa.

*  pewiamv npocmeriuiue meKkcmogule 3a0adi ¢ OYK8EHHbIMU OAHHbIMU,

* cocmaesnsameb OYK8EeHHble BbIPANCEHUS NO MEKCMY 3a0ay U 2papuueckum Mooesim U,
Haobopom, cocmaesiams MmeKCmoguvle 3a0a4u K 3a0aHHbIM OYKEEHHBIM 8bIPANCEHUAM;

*  pewiamv 3a0auu U3Y4YeHHbIX MUNOE C HEKOPPEKMHBIMU OPMYIUPOSKAMU (TUUWHUMU U
HEeNOJIHbIMU OAHHBIMU, HEPEATbHLIMU YCIOBUAMU),

*  MOOenuposamv U pewlamv MeKcmoevle 3a0auu 8 4—5 Oeticmeuii Ha 6ce
apugpmemuuecxue deticmsusi 8 npedenax 1000;

*  CaMOCMOAMENbHO HAX00UMb U 0DOCHOBbIGAMb CNOCOObI  peulenus 3a0ay Hd
VMHOXMCEeHUe, Oellenue U KpamHoe CpagHeHue;

*  Haxooums u 060CHOBLIBAMb PA3IUUHbIE CNOCO0bI pelleHUs 3a0adu;

*  YCMAaHasIU8amsb AHAI02UI0 peuleHUs 3a0ay ¢ 8HeuHe pa3iuyHbiMuy adyramu;

* COOMHOCUMb NOJYYEHHLIU pe3yabmam ¢ YCI08UeM 3a0ayu, OYEHUBAmMb €20
npasoonooodue;

*  pewiams 3a0ayu Ha HAXOHCOeHUe «3A0YMAHHO20 Yuciay, cooepacawue 3-4 waea.

I'eomerpuueckue Bennunnbl (IlpocTpancTBeHHbIe OTHOLIEHHUSI U TeOMeTpPUUYECKHe
¢uryper)

OOy4aronuiicss HayYUTCs:

* pacro3HaBaTh, 0003HAYaTh U MPOBOJUTH C MIOMOIIBIO TUHEUKH MPSAMYIO, Ty4, OTPE30K;

* BBIMOJHATH U3MEPEHUE JIUH PeajbHBIX OOBEKTOB C MOMOIIBIO JIMHEWKH, HAXOIUTh
JUTHHBI pEATbHBIX 00EKTOB, JUTMHY OTpe3Ka, JUIMHY JIOMaHOH, COCTOSIICH U3 IBYX-TPEX 3BCHBEB,
MIEPUMETP MPSIMOYTOJLHUKA (KBaIpaTa), MHOTOyTOJIbHHKA;

* pa3nuyaTh W Ha3bIBaTh TeOMETpHYecKHe (GUTYyphl: MPsSMOM Yyroi; JOMaHYIo,
MHOTOYTOJBHUK; BBIIEIATh CPEIU YETHIPEXYTOJbHUKOB MPSAMOYTOIBHUKHU, KBAAPATHI;, BBIICTAThH
MPSIMOYTOJIBHHUK M KBQJIPAT CPEAM IPYTHX (PUTYP C MOMOIIBIO YePTEIKHOTO YTOJILHUKA,

« Ha Oymare B KJIETKY W300pakaTh JIOMaHYIO, MHOTOYTOJBHUK; YEPTUTh TIPSIMOU yTOJI,
MPSIMOYTOJIBHUK C 33/IaHHBIMH JJIMHAMHU CTOPOH; UCIOIB30BaTh VISl BHITIOJTHEHHS] TTOCTPOCHUN
JUHENKY, yTOJbHUK;

*  BBIUUCIITH IUIOMIAb MPSIMOYTOJILHUKA;

*  pacno3naseams NPSAMOY20bHblU napaiiesenuned u Kyo, ux 6epuiunsl, 2panu, peopa;

* CTPOUTH C MOMOIIBIO ITUPKYJIIS OKPY>KHOCTb, pa3IndaTh OKPYKHOCTh, KPyT, 0003HAYaTh
Y Ha3bIBaTh UX IEHTP, PAANYC, TUAMETD;

* BBIpAXaTh JUIMHBI B Pa3JIMYHBIX CJIWHHAINAX HW3MEPCHHS: MIULIUMETD, CaHTHMETD,
JEIUMETP, METP, KUIIOMETD;

* OMNpeAeNsATh MO TOTOBOMY HYEPTEXKY IJIOMIAJb T€OMETPUUYECKON (DUTYPBI C TTOMOIIBIO
JAaHHOW MEPKU; CPaBHUBATH (DUTYPHI MO IUIOMIAAN HETTOCPEICTBEHHO U C MIOMOIIBI0 U3MEPEHUS;

* BBIpaXaTh IUIOMAJAX (UTYp B pa3IUYHBIX EIMHHIAX WM3MEPEHUS: KBaJPATHBIN
CaHTHMETP, KBaJPATHBIA JCIIUMETP, KBAJPATHBIA METD;

* TpeoOpazoBbIBaTh, CpPaBHMBATh, CKJIAAbIBaTh M  BBIUUTATh  OJHOPOIHBIC
T€OMETPHYECKHUE BEITUYUHEI.

*  CAMOCMOAMENbHO BbIABIAMb CEOUCNBA 2eOMEMPUYECKUX usyp;

*  pacno3Hasams U Ha3vl8amov NPIMOLL, OCMPLLU U MYNOU Y2ilbl,

* onpedensimb nepecekauuecs, napaieibHule U NepneHoOUKyApHble NPIMble;

*  BbIYEPUUBAMD Y30PbL U3 OKPYIHCHOCMEU C NOMOWBIO YUPKYIA,




* cocmagnams Queypsl u3 uyacmeu u pazoueamev @Gueypvl HA UACMU, HAXOOUMb
nepeceuenue 2eOMempudeckux uayp;

* BLIYUCIAMb NAOWAOU PUSYD, COCMABNEHHBIX U3 NPAMOY2OIbHUKO8 U K8AOPANO8;

*  Haxo0umsv 00vbeM NPAMOY2OIbHO20 napaiieienunedd U o00veMm Kybd, UCNOIb3Ys
eouHuybl obvema (Kybouueckuil canmumemp, KyOuueckutl oeyumemp, Kyouueckuii memp) u
COOMHOWEHUSL MENCOY HUMUL.

BeanunHbI 1 3aBUCHMOCTH MKy HUMHU (Uuc/1a U BeJIMYHHBI)

OOyyaromuiics Hay4nuTCs:

* WUCMOJb30BaTh MPU BHINOJHEHUH MPAKTUYECKUX 3aJaHUM €IMHUIBI BETUYHMH JJIMHBI
(caHTUMETD, ACUMETP, METP), MACCHI (KUJIOTpaMM), BpeMeHHU (MUHYTa, 9ac), CTOUMOCTHU (pyOIIb,
KOIIeKa); MpeoO0pa3oBbIBATh OJIHU €UHUIIBI IAaHHBIX BEJIMYUH B JIPYTHUE;

*  ONpEICIATH C TOMOIIBIO U3MEPHUTEIBHBIX HHCTPYMEHTOB JUTHHY; ONPEIENIATh BPEMsI C
MIOMOIIILI0 YacOB; BBIMOJIHATh TPUKUAKY M OIICHKY pe3yjbTara H3MEpPEHHI; CpaBHHBATh
BEJIMYMHBI JUIHHBI, MAaCChl, BPEMCHH, CTOMMOCTH, YCTaHABJIMBas MEKIY HHMHU COOTHOIICHHE
«0O0JIbIIIE/MEHBIIIE HaY;

*  pasiauuaTh MOHSTHUS BEJIUMYMHBI U €JIMHUIIBI U3MEPEHHSI BEJTHUUHBL;

* pacro3HaBaTh, CPAaBHHBATH (HEIOCPEACTBEHHO) M YIOPSI0YUBATh BEIUYHHBI JTUHBI,
Macchl, BpEMEHHU, CTOMMOCTH, NI0WA0U, 00bemda,

*  M3MEPATH IUIOIIAIh U 00BEM 10 TOTOBOMY YEPTEKY C IIOMOIIBIO TPOU3BOJILHON MEPKH,
MI0JIb30BATHCS B PSIY M3YUYCHHBIX SIMHUIl HOBBIMU CIIMHUIIAMU U3MEPEHHS JITUHBI — 1 MM, 1 cMm,
1 oM, 1 M, 1 kM; equHUIIAMEU U3MEpEeHus Tiomanm — 1 mm?, 1 em?, 1 ov?, 1 M%; o6bema — 1 mMm>,
oM, 1 am?, 1 M3

* TPOBEPATH MPABWILHOCTH BHIYHCIICHHUS, H3MEPCHHUS.

* MpeoOpa3oBbIBATH HM3yUCHHBIC CMHMIIBI JUIMHBI, TUIONAJAA W O0beMa Ha OCHOBE
COOTHOIIICHUI MEXIy OJHOPOIHBIMH CIUHHIIAMU H3MEPEHUS, CPaBHUBATh WX, BBITIOJIHSITH
CJIO’KEHHUE U BBIYMTAHUE,

* Ha0IIOaTh 3aBUCUMOCTH Pe3yJIbTaTa U3MEPEHUS BEIUYMH (JJTMHA, TUIOIIA/lb, 00HEM)
OT BBIOOpa MEPKH; BBIpAXKaTh HAOJFOIaeMbIe 3aBUCUMOCTH B PEUH | € IIOMOIIbI0 hopmyi (S =a -
b; V = (a - b) - ¢); UCIIOIB30BaTh CIUHMIIBI U3MEPCHUS BPEMEHH: CYTKH, Yac, MUHYTa — JUIS
peleHus 3a1a4, IpeoOpa3oBbIBaTh MX, CPABHUBATH U BBITOIHATH apu(METHUCCKUE ICHCTBHUS C
HUMH; OTIPEICISATH BPEMsI 10 YacaMm.

* Odenamsb camocmosmenvusiil 8blO0P YOOOHOU eOUHUYbL USMEPEeHUs OJIUHbBL, NAOWAOU U
00vemMa 015l KOHKPemHOU CUmyayuul;

*  HaAbmOamMsv 8 NPOCMEUUUX CTYYAAX 3ABUCUMOCTIU MENHCOY NEPEMEHHbIMU BeTUYUHAMU
¢ NoMowbI0 madauy;

*  YCMAaHasIueamyv 3a8UCUMOCHb MeHCOY KOMNOHEHMAMU U Pe3VIbMAaAmMaMu YMHOHCEHUSL
U 0enenus, uKCUposams ux 8 peuu, UCNOIb308AMb OJiA YNPOUeHUs peuleHus 3a0ay U NPUMepos.

AJiredpanyeckue npeacTaBJIeHUs

OO0yyaromuiicst HayIUTCs:

* YUTAaTh W 3alMCBIBATh YUCIIOBbIE U OYKBEHHBIC BBIPAXKCHUS, COJCPIKAIINEC JCHCTBUS
CJIOKCHHSI, BRIYUTAHUS, YMHOXKCHHUS U JeNIeHUs (o ckoOKamu 1 0e3 CKOOOK);

* HaxXOJWUTh 3HAYCHUS NMPOCTEHIINX OyKBEHHBIX BHIPAKEHUH NMPH 3aJaHHBIX 3HAUCHHSIX

OyKB;

* 3alMCHIBATh B3aUMOCBSI3U MEXKIY YMHOKEHUEM M JICJICHUEM C IMOMOIILI0 OYKBEHHBIX
paBeHCTBBUAaa *b=c,bea=c,c:a=b,c:b=a;

* 3aMMCHIBaTh B OyKBEHHOM BHJIC H3y4YaeMbIe CBOMCTBA apU(PMETHICCKHIX JICHCTBHIA:



a +b = b+ a— nepeMecTUTEeIIbHOE CBONCTBO CIIOKEHNS,

(a +b)+c=a+ (b+ c)— coueraTeabHOEC CBOMCTBO CIIOKCHUS;

a*b = b *a— nepeMecTUTEIIbHOE CBOMCTBO YMHOKEHUS;

(@a*b)*c=a-(be*c)— coderaTesbHOE CBOMCTBO YMHOXCHUS,

(a+b)ec=a-ec+ bec— pacupeneauTeIbHOC CBOMCTBO YMHOXEHHUS (YMHOKCHHUE
CYMMBI Ha YHUCIIO);

(a+b)—c=(a—c)+ b=a+ (b—c)— BblUMTAHHUE YUCIIA U3 CYMMBI;

a— (b +c¢)=a—-b— c— BbIUNTAaHHE CYMMBI U3 YHUCIIA;

(a+b):c=a:c+b:c— neneHue CyMMbI Ha YUCJIO U JIP.;

*  pewiamsv U KOMMEHMUPOBAMb X00 peuleHus YpasHeHuti éuda a * x = b, x * a = b,
a:x=b, x:a=>b accoyuamusnvim cnocobom (Ha OCHO8e 83AUMOCBA3U MeHCOY CMOPOHAMU U
NI0UA0bI0 NPAMOY20IbHUKA).

*  CAMOCMOAMENbHO BbIAGIAMb U 3ANUCLIBAMb 8 OYKEEHHOM Gude C80UCMEa Yucel u
oelicmeutt ¢ HUMU,

*  KOMMEHMUpPOBAmMyv peuieHue NpocCmvlX YPAGHEHUL 6CeX U3YYEHHBIX 8U008, HA3bIEAS
KOMNOHEHMbl Qetucmaull.

MaTtemMaTU4eCcKHUil A3bIK U 3JIEMEHTHI JJOTHKH

OO0yuaromuiicst HayYuTCs:

* HAXOAWTHh OONIMIA MPHU3HAK TPYIIBl MAaTEMaTHYCCKHX OOBEKTOB (YHCEI, BEITUYHH,
TEOMETPUUECKUX PUTYD);

* HAXOAWTh 3aKOHOMEPHOCTH B PNy OOBEKTOB (YHCEN, TEOMETPUUECKUX PUTYD);

* CpaBHMBATh IPYIIbl 00bEKTOB (HAXOAUTH OOILIee, pa3IuuHOE);

* 00OHapyXUBaTh MOJICIIA TCOMETPUUYECKUX (PUTYD B OKPYIKAIOIIIEM MHUPE;

*  TOI0MpPAaTh MPUMEPHI, TOATBEPKIAIOIINE CYK/IEHUE, OTBET;

* pacro3HaBaTh, YUTATh U MPUMEHSATH HOBbIE CHMBOJIBI MATEMAaTHYECKOTO S3bIKA: 3HAKU
YMHOKEHUS U JIeJICHUs, CKOOKHM; 0003HayaTh reoMeTpuyeckue QUrypbl (TOUKy, OpSIMYyo, JIyd,
OTPE30K, YTroJl, IOMaHYI0, TPEYTOJIBHHK, YETHIPEXYyTOJIBHHK H JIP.);

* pacrio3HaBaTh BepHbIEC (MICTUHHBIC) U HEBEPHBIE (JIOKHBIE) YTBEPKACHUS CO CIIOBAMH
«BCEY, KKAKIBIN»;

* CTPOWTH MPOCTEHIINE BHICKA3bIBAHUS BHJIa «BEPHO/HEBEPHO, UTO ...», «HE», «ECIH ...,
TO ...», «BCE», KKAXKIIBII»;

* TIPOBOJUTH OJIHO-/IBYXIIIATOBBIE TIOTUYECKUE PACCYKICHHUSI U JIENaTh BHIBOIBI,

* OMNpeAeNsiTh HCTUHHOCTh W JIO)KHOCTh BBICKA3bIBAHUU 00 HW3YYEHHBIX 4YHCIaX U
BEJIMYMHAX U UX CBOHCTBAX;

* YCTaHaBJIWBATh B MPOCTCHUINUX CIIy4asX 3aKOHOMEPHOCTH (HampuMmep, MPaBHIIO, IO
KOTOPOMY  COCTaBJ€HAa  MOCIEAOBAaTeIbHOCTh,  3alofHEHa  Tabiuia,  TPOAOIKATh
MOCIIE0BATEIHHOCTh, BOCCTAHABIMBATH IMPOIYIICHHbIE B HEH JJIEMEHTHI, 3alOIHATH IMYCThIe
KJIETKH TaOJUIIBI U JIP. ).

*  000CHOBLIBAMb CBOU CYHCOEHUs, UCNONb3Y U3YUeHHble 60 2 Klacce npasuld u
ceolicmea, 0enamsp 102udecKue 8bl800bl;

*  CaMOCMOAMENbHO CMpOUmMb U O0C8AUBAMb NPUEMbl PEUeHUs 3a0ay J02UYECKO20
xapakmepa 6 coomeemcmeuu ¢ npoepammon 2 Kuaccad.



PabGora ¢ undopmaumeii u anaaus 1anabix (MaTtemaTtudeckass uHGopmanms)

OOyyJaromuiicss Hay4uTCs:

* TPECTABIATh HMHPOPMAIMIO B 33JaHHOW (popMe: MOTOIHATH TEKCT 3a7a4d YUCIIaMH,
3aIOJTHATHh CTPOKY/CTOJOCI] TaOIHIIbI, YKa3bIBaTh YHCIIOBBIC IaHHBIC HA PUCYHKE (M300paKeHUN
reoMeTpuueckux puryp);

* YHUTATh U 3aMOJIHATH TAOIUIBI B COOTBETCTBUU C 3aIaHHBIM TPABUIIOM, aHATU3HPOBATH
JIaHHbIE TAOJINIIBL,

* COCTaBISITh TOCJIEIOBATEIBHOCTH (IIETIOYKH) MPEAMETOB, YHCed, QUryp W Ip. Mo
3aJJaHHOMY TIPaBUITY;

* onpeoensimb onepayuio, 00beKm u pe3yibmam onepayuil;

*  BLINOHAMb NPAMbLE U OOPAMHbIE ONnepayul Hao npeomemamu, uaypamu, YUciamu;

*  OMbICKUBAMb HEU38eCMHbLE: 0OBEKM ONEPayUll, 8bINOIHAEMYIO ONEPAYUIO, PE3YTbMam

onepayuu,

*  UCNOJHAMb AN20PUMMbL PA3TUYHBIX BUO08 (TUHElIHbLe, PA36eMEIIeHHbLE U YUKIUYECKUe),
3anucanuvle 8 8ude NPocPamMM OelUCmsull paHbiMu cnocobamu (O10K-cxembl, NiaAHbl OeUCMEUL U
op.);

*  BbLINOJHAMb YNOPAOOUEHHDBIN Nepedop BaApUAHMO8 ¢ NOMOWbI0 mabauy u oepesa
803MONCHOCTEU,

* HAaXOJUTh HMH(POPMALMIO IO 33aJaHHOH TeMe B pa3HBIX HCTOYHHKAX (ydeOHHKE,
CIIPABOYHHKE, SHLIUKIIONEIUU U JI.);

* paboTaTb B MaTepUAJbHOM M WHGPOPMALMOHHON cpele HayaJbHOIO OOILIEero
o0Opa3oBaHus (B TOM YHCIIE C yUeOHBIMU MOJENISIMHU) B COOTBETCTBUU C COJIEP’KaHUEM y4eOHOTO
npeaMera.

*  CAMOCMOAMENbHO COCMABIAMb AN2OPUMMbL U 3ANUCHIBAMb UX 8 8Ude ON0K-CXeM U
NIIAHO8 OetCmeEull,

* cobupamv u npedcmasiimv UHGOPMAYUIo 8 CHPABOYHUKAX, IHYUKIONEOUsX,
KOHMpOupyemom npocmpancmee Humepnema o0 NpOOOANCUMENbHOCU HCUSHU DA3TUYHBIX
HCUBOMHBIX U PACMEHULL, UX PA3MEPAx, COCABIAMb NO NOJYYeHHbIM OAHHBIM C80U COOCMBEHHbIE
3a0ayu Ha 6ce yemvlpe apughmemuyeckux 0etcmeaus;

* cmamb coasmopom «3adaunuxka 2 Kuaccay, COCMABIEHHO20 U3 JVYWUX 3A0ady,
NPUOYMAHHBIX CAMUMU YYUAUWUMUCS.

3 kJace

K koHiy oOyuyenus B 3 kjacce OOYYarOIIMICS MOJYYUT CIEAYIOIIKE INpeIMETHbIE
pe3yIbTATHI IO OT/IEIBHBIM TEMaM IPOTPAMMBI IT0 MaTEMATHKE:

Yucna u apupmernyeckue aeiicrus ¢ HumMu (Uucia u BeJTUHIMHBI.
Apupmernyeckue aeicTBHUS)

OOyuyaronuiics HayquTCs:

*  CcUUmMAamov MulCAYAMU, HA3LIBAMb PA3psAObl U KIACCHL: KIACC eOUHUY, KIACC MblCAY,
KAACC MUTLTUOHO8 U M. O.;

* Ha3bIBaTh, YUTATh, 3aMUCHIBATh, CPABHUBATD, YIIOPSI0YUBATh, CKJIAIbIBATH U BEIYUTATH
MHOTO3Ha4HbIe yrcha (8 npedenax 1 000 000 000 000), npedcmagsnams HamMypaibHOe YUCTIO 8 8UOe
CYMMbL PA3PAOHBIX CLASAEMBIX,

* BBITIOJIHATH apu(PMETHUYECKUE JACHCTBUSA: CIOKCHHE M BblUMTaHKE B mpeaenax 100 —
YCTHO; YMHOXXEHHE U JIEJIEHUE Ha OAHO3HAYHOE YKciio B npeaenax 100 — ycTHO M MHCBMEHHO;




* yCTaHaBIMBaTh M COOMIONATh TMOPSANOK JACWCTBUNA MpPH BBIYUCICHUU 3HAYCHUS
YHUCIOBOTO BBIpAXXEHUsS (CO cKkoOKamu/6e3 cKOOOK), copeprkaiiero apupMeTHiecKue AeHCTBUS
CJIOKCHWSI, BRIYUTAHUS, YMHOKCHHUSI U JICIICHUS;

* UCMOJb30BaTh IMpPH BBIYUCICHUAX [EPEMECTUTEIBHOE W COYETaTENbHOE CBOMICTBA
CIIOKEHHS;

* HAXOAWTh HEU3BECTHHIN KOMITOHEHT apu()METUIECKOTO JCHCTBUSI.

* HAXOAWTh YUCIO OOJbIIEee/MEHBIIIEe JAHHOTO YUCIIA HA 33JJaHHOE YKCIIO, B 33JJaHHOC
qucio pas (6 npedenax 1 000 000 000 000),

* Ha3bIBaTh, HAXOIUThH JIOJIIO BETUYHUHBI (TI0JIOBUHA, YETBEPTH);

* CpaBHHBATH BEITUYHHBI, BRIPAKECHHBIC JTOJISIMU;

* BBIMOJHATH ICHCTBUS YMHOXKCHHSI U JesieHus ¢ unciamu 0 u 1;

*  BbLINOJHAMb OelleHUue ¢ OCMAMKOM;

s ymHodcams u oeaums uucia wa 10, 100, 1000 u m. 0., ymHodxcams u oerums (6e3
ocmamia) Kpyavle Yucida 8 CIyuasx, C800UMbvlx K deienuio 6 npedenax 100;

* YMHOJCAMb MHO203HAYHBlE YUCIA (6ce cayuau), 3anucbl8amv YMHONCEHUE «8
CMONOUKY;

*  Oenums MHO203HAYHOE YUCIO HA 0OHO3HAYHOE, 3aNUCHIBAMb OelleHUe «YeloMY;

*  npogepsamb NpAasUIbHOCHb  GLINOJHEHUS OeUCMBUll ¢ MHOSOZHAYHLIMU YUCIAMU,
UCNONIL3YSA ANOPUMM, 0OpamHoe oeticmeaue, GblYUCeHUe Ha KALbKYIAmope;

*  CKIAObl8AMb, BbLIYUMAMb, YMHONCAMb U OEIUMb YCMHO MHO203HAYHblE YUCIA 8
Cyyasnx, ce00uUMblx K oeticmsusim 6 npeoenax 100;

*  BbLINOJIHAMb YACMHbIE CyUaU 8cex apudmemuueckux oeticmeuti ¢ 0 u 1 na mnoocecmee
MHO203HAYHBIX YUCET,

*  pacnpocmpanamov u3yyeHHvle CeoLCmMea apupmemuueckux 0etcmeull Ha MHOICECmE0
MHO2O3HAYHBIX YUCEI,

*  BLIYUCTAMb 3HAYEHUS YUCTIOBBIX GbIPANCEHUL C U3YUEHHbIMU HAMYPATbHbIMU YUCTAMU,
cooepacawmux 4—25 Oeticmsuii (co ckookamu u 6e3 cKkoOoK), Ha OCHOBe 3HAHUS NPABUL NOPAOKA
BbINONHEHUS OeUCEUTL;

* ynpowamv  GuIYUCIIEHUS ¢ MHOLO3HAYHLIMU YUCIAMU HA OCHOB€  CBOUCME
apughmemuueckux oeticmsuii;

*  CaMOCMOAMENbHO CMPOUMb U UCNOIb308AMb ACOPUMMbL U3VUEHHBIX CTIyYAes YCIHbIX
U NUCbMEHHBIX OeUCMBULL C MHO2OZHAYHBIMU YUCTAMU,

*  BbIPAdCAMb MHO203HAYHbIE YUCIA 8 PATUYHBIX YKPYNHEHHbIX eOUHUYAax cuema,

* gudemb AHANIO2UIO MeHCOY OeCAMUYHOU CUCMEMOU 3aNUCU HAMYPATbHbIX Yucel U
decsAmu4HOU cucmemou mep.

TexcroBble 3a1a4n

OOyyJaromuiics Hay4uTCs:

*  AHATU3UPOBAMb U peuams meKcmosvle 3a0ayu 6 2—4 oeticmeus ¢ MHO203HAYHbIMU
YUCIAMU BCEX UZVUEHHBIX U008, CMpoums epaghuueckue mooenu u mabauyvl, TNIAHAPOBATH U
peaM30BbIBATh XOJA pEIICHUS, MOSCHATh XOJ pEIIeHUs, 3aluChiBaTh pEIIeHWe U OTBET,
aHaATM3UPOBATh pelIeHHe (MCKaTh JIPYroil crmoco0 perieHus), OLeHUBAaTh OTBET (COOTHOCHTH
MOJIyYEHHBIM pe3yibTaT C YCJIOBHEM 3a/Jayd M OIEHUBATh €ro IMpaBaonogodue, MpOoBEpSTh
BBIYHCIICHHUS ),

*  pewiamv 3a0ayu Had PAGHOMePHble NPOYeccyl (M. e. cooeprHcaujie 3a8UCUMOCTb MeXCOy
senuyuHamu euoa a = b * c¢): nymv — ckopocmv — pema (3a0auu Ha O8udiceHue), odvem




BbINOJIHEHHOU pabomvl — NPOU3BOOUMENbHOCMb Mpyoa — epems (3adauu Ha pabomy),
CMoUMOCms — YeHa mosapa — KOAU4eCmseo mosapa (3a0auu Ha Cmoumocms) u op.;

*  pewiamv 3a0a4u Ha onpedeneHue Hauald, KOHYd U nPoOOIHCUMETbHOCIU COObIMU,

*  pewamv 3a0ayu Ha 8bIYUCTEHUe NIoWadell hueyp, COCMABLEHHBIX U3 NPAMOY20IbHUKO8
U K8aOpamoes;

*  pewiamv 3a0a4u HA HAXOHCOEHUe YUcel NO UX CYMMe U PA3HOCMU,

* pewiamv 3a0ayu 6Cex U3YUEHHLIX MUN08 C OYKGEHHbIMU OAHHLIMU U HAODOOpOM,
COCMasisims MeKCcmogwle 3a0auu K 3a0aHHbIM OYKBEHHbIM BbIPANCEHUSIM,

*  guOemb aHAI02UI0 peuleHUust MeKCMOBbIX 3a0ay ¢ 6HeulHe pa3IuyHbMu abyramu, HO
EOUHBIM MAMEMaMU4eckKuUM CnocoOOM peuleHus;

*  CaMOCMOAMeNbHO COCMABIAMb COOCMBEHHbIE 3A0AYU UYYAEMbIX MUNOE NO 3A0AHHO
MAMemMamuyecKol MOOenu — YUCi080MY U OYKEEHHOMY 8bIPAICEHUIO, cXeme, mabauye;

* npu peweHuu 3a0ay BbINOIHAMbL 6Ce apu@dmemuyeckue OeUCmeust ¢ U3Y4YeHHbIMU
BeNUYUHAMU.

*  CaMOCMOAMENbHO CMPOUMb U UCHOIb308AMb  AICOPUMMbL  USYUAEMbIX CNYHAes
PeuerUst MeKCMOos8blX 3a0ay,

*  Kraccugpuyuposamsv npocmoie 3a0ayu U3YYeHHbIX MUN08 N0 MUNY MOOEeIU;

*  npuMeHamb 00WULL CNOCOO aHAIU3A U peuleHUsi COCMABHOU 3a0adu (AaHATUMUYeCcKull,
CUHMemUYecKull, aHaTUMuKO-CUHMEeMu4ecKutl);

*  AHANU3UPOBAMb, MOOEIUPOBAMb U peulams MeKCmosvle 3a0ayu 8 5—~06 Oelicmeuil Ha
6ce apugpmemuyeckue oeticmsusi  npedenax 1 000 000;

*  peuwiamv HeCMmaHOapmmble 3a0ayu no U3y4demvim memam.

I'eomerpuueckue Beruunnbl (IlpocTpaHcTBeHHBbIE OTHOLIEHUSI H TeOMETPUYECKHE
urypei)

OOyyaromuiics Hay4nuTCs:

*  GLINONHAMb HA KIemyamou Oymaze nepeHoc (hueyp Ha OaHHOe YUCIO KIemOK 8 OAHHOM

HANpasieHuu;

* onpeodensimb CUMMEMPUIO MOYeK U Queyp OMHOCUMENIbHO NPIMOU, ONUPAsCh HA
CywecmeeHuvle NPUHAKU CUMMEMPUU,

*  Ccmpoumv Ha Kiemuamou bymaee cummempuurvie ueypol OMHOCUMETbHO NPIMOU,

* KOHCTPYHpPOBaTh MPSMOYTOJBHUK W3 JAHHBIX (uryp (KBaapaToB), JCIUTH
MPSIMOYTOJIBHUK, MHOTOYTOJILHUK Ha 33/IaHHBIC YacTH;

* onpedenims U HA3LIBAMb PuUYpbl, UMeEIUUe 0Cb CUMMEMPULL;

*  PACnO3HABAMb U HA3BIBAMb NPSIMOY20JIbHbLU Napaiesenuned, Kyo, ux eepuittol, peopa
u epanu;

* HAXOAWTh TMEPUMETP MPSMOYTrOJbHHKA (KBajgpara), IUIOMIAAL MPSMOYTOIbHHUKA
(KBapata), Ucnonb3ys npasuio/areopumm,

*  HAX00umv no Gopmynam 0ovem npsamMoy20abH020 napaieienuneoa u 0ovem Kyoa;

*  HaxoOums niowaou ucyp, COCMasieHHbIX U3 K8AOPamos u npPsmMoy2oibHUKOS;

* CpaBHHBATh (PUTYPHI MO TIOMIATHN (HAJOKEHUE, COTIOCTABICHUE YHCIOBBIX 3HAYCHUIA );

* yumamo U 3aNUCHIBAMb U3YUEHHblE 2eoMempuiecKue eUUUHbL, BbINOIHAMb NePesod
U3 OOHUX eOuHUy OAUHbL 8 Opyeue, CPABHUBAMb UX 3HAYEHUs, CKIAO0bI6AMb, GblYUMAMD,
VMHONCAMb U OeTUNMb HA HAMYPATbHOE YUCTO.

* cmpoumv  pazeepmku U npeoMemHvle Mooenu  Kyoa U - NpAMOY20ibHO20
napanienenuneod,

*  HaxoOoums NIOWAOU NOBEPXHOCME NPSIMOY20]IbHO20 Napaieienunedd u Kyoa;



*  CamMOCmMosAmMenbHO 8bl800UMb U3YUAeMble CBOUCMBA 2eOMEMPUYECKUX PUIYD;

*  UCNONB306aMb  UBMEpPEHUs Ol CAMOCMOSIMENbHO20 — OMKPbIMUS — CBOUCME
2eoMempuiecKux Queyp.

BeanunHbl 4 3aBUCUMOCTH Mesk1y HUMH (Uuci1a U BeJIMYMHBbI)

OO0yyaroImuiicst HAyYUTCS:

* CpaBHUBATh BEJIMYMUHBI JJIMHBI, TUIOMIAIN, MAaCChl, BDEMEHHU, CTOMMOCTH, YCTaHABIUBAS
MEXIy HUIMH COOTHOIIIEHUE «OOJIbIIIe/MEHBIIIE Ha/BY,

* WCHOJb30BaTh MPHU BHIOTHEHUH MPAKTUUYECKHUX 3alaHUN U PELICHUH 3a/1a4 €MHUIIbL:
JUIMHBI (MUJUIUMETpP, CaHTHUMETp, JIELHUMETpP, METp, KHUIOMETp), MacChl (IrpaMM, KHJIOIpamm),
BpeMeHH (4ac, MUHYTa, CeKyH/1a), CTOMMOCTH (KomeiKa, py0ib);

* TpeoOpazoBHIBATh OJHHU CIUHUIILI JAHHON BEJIMUYUHBI B IPYTHE;

* 3HaTh W UCIOJIb30BaTh MPH PEUICHUH 33Ja4 U B MPAKTUYECKUX CUTYyAIUsIX (MOKYyIMKa
TOBapa, ONpeieNieHUEe BPEMEHHU, BBIMIOJIHEHHE PACUETOB) COOTHOIICHUE MEX/Y BEIMYUHAMHU; TIPU
pEUICHUH 3a/1ad BBIOJIHATH CJIOXKEHHE M BBIYMTAHWE OJHOPOJHBIX BEIUYHH, YMHOXCHHC WU
JICJICHNE BETMYMHBI Ha OJTHO3HAYHOE YHCIIO;

*  pacno3naeams, CpPAGHUBAMb U YNOPAOOYUBAMb BEIUUUHY — 6DeMS; UCHOIb308AMb
eouHuysl usmepenus epemenu: 1 200, 1 mecay, 1 neoens, 1 cymku, 1 uac, 1 munyma, 1 cexynoa —
011 peweHuss 3a0ay, npeobpas0evleamv UX, CPAGHUBAMb U BbINOJIHAMbL dapupmemuyeckue
oelicmeus ¢ HUMU,

* ONpeAeNsiTh C TOMOMIIbI0 HU(POBBIX U AHAIOTOBBIX MPUOOPOB, H3MEPHUTEIBHBIX
WHCTPYMEHTOB JUIMHY, MacCy, BpEeMsl; BHITIOTHATH MPUKHUIKY U OLIEHKY pe3yjbTaTa U3MEpEeHUil;
OTIPEICIIATH TPOJOHKUTEIHFHOCTE COOBITHS,

* OMNpeAeNsATh BpeMs II0 4YacaM, Ha3bIBaTh MECSAIbl W JHH HEJIETH, IOJIh30BATHCS
KaJeHIapeM;

* TIONB30BAThCS B PSAAY M3YUYCHHBIX €IMHMII HOBBIMU eAMHMIIAMU Macchl: 1 T, 1 kr, 1 11,
1 T; mpeoOpa3oBBIBATE UX, CPABHUBATH U BHITIOIHATH ApU(DMETHICCKIE JICHCTBUS C HUMU;

* Ha0NIOaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMHU C TIOMOIIBIO TaOMUIl W MOJeNeH
JIBUKEHHSI HA KOOPJIWHATHOM Jy4e, (PUKCUPOBATh 3aBUCHMOCTH B PE€YH U C TIOMOIIbIO (HOPMYIT
(popmyna myTH s = v * t 1 ee aHanoru: popmyina croumoctu C = a ¢ x, popmysa paboTel 4 = w ¢ ¢
u 1p.; GopMyIibl IEpUMETpa U TIJI0MAIM IpsiMoyroiibHuKa: P =(a+b) 2 u S = a * b; nepumerpa
U momaan kBaapara: P =4 ¢« a m S = a ¢ a; o0beMa MpSAMOYTOJILHOTO MapasuIesieuIe/1a
V=aebec;o0bemakybaV=acaeamuap.);

s cmpoumv 0000WenHy0 Gopmynry npouzgedeHus a = b * ¢, ONUCHIBAIOUWYIO
DpasHOMepHble NPOYEeccyl;

* cmpoumv MOOenU O8UICEHUs O00BbEeKmMo8 HA HYUCIO80M Ompe3Ke, HAOA00amb
3aBUCUMOCIU  MEHCOY BENUYUHAMY, ONUCHIBAIOWUMU OBUICEHUE, CMPOUMb QOPMYIbl IMUX
3aeucumocmetl;

* COCMasnAmb U CPABHUBAMb HECNONCHbIE BbIPANCEHUS C NEePEeMEeHHOU, HAX0OUMb 8
NPOCMENUUUX CYUasx ux 3Ha4eHus npu 3a0aHHbIX 3SHAYeHUSAX NepeMeHHOU,

*  NPUMEHAMb 3a8UCUMOCTIU MENHCOY KOMNOHEHMAMU U Pe3VIbMAMAMU APUPMEMUUECKUX
oeticmautl 01 CPABHEHUsL BbIPANCEHUII.

* Ha3bIBaTh, HAXOIUThH JI0JIIO BETUYHUHBI (TI0JIOBUHA, YETBEPTD);

* CpaBHMBATh BEJMYMHBI, BBIPAKEHHBIE JOJISIMU;

*  co30a8amo U NPEOCMAsIAMb CE0L NPOEKM NO UCOPUU PA38UMUS NPeOCABIeHUl 00
usmMepeHuu epemenu, 06 UCmopuu KaieHoaps, 006 0coOeHHOCMAX 10IUAHCKO20 U SPUSOPUAHCKO20
Kanenoapeu u op.



*  Habmooamv 3a8UCUMOCTNIU MeHCOY NEePEeMEHHbIMU GeNUYUHAMU C NOMOWbIO MAbIUy,
YUCTI08020 VYA, BbIPANCAND UX 8 HECTONHCHBIX CLYYAAX C NOMOWDBIO POPMYIL;

*  CAMOCMOAMENbHO CIMPOUMb WKALY C 3A0AHHOU YEHOU OeleHUsl, KOOPOUHAMHbIL VY,
cmpoums hoOpMYIy paccmosHus MexHcoy MmoyKamu KOOPOUHAMHO20 y4d, hopMYIy 3a8UCUMOCTIU
KOOpOUHAmbl

*  dsudCYUelC MOYKU OM 8PEMEHU OBUNCEHUS U OD.;

« onpedensims no popmynam euoax =a + b *t,x =a— b * t, bipadicaromum 3a8UCUMOCMb
KOOPOUHAMbL X O8UNCYWEUC MOYKU OM 8PeMeHU OBUNCEHUSL 1.

Anzedpauueckue npedcmaeieHus

OOyyJaromuiicss Hay4uTCs:

*  3anucvléams 8 OYKGEHHOM 8UO€ CEOUCMBA APUPMEMUUECKUX OetiCMBUL HA MHOXMCeCEe
MHO203HAYHBIX YUCEI,

*  pewiamsv npocmsie ypasHenus euoa a +x =b,a—x=b,x—a=b,a*x=b,a:x=b,
X :a = bcxommenmuposanuem no KOMNOHEHMAaM OeUCmBEUl;,

*  pewiamv COCMAasHble YPABHEHUs, C800AWUecs K yenouke npocmulx (2 wiaza), u
KOMMEHMUPOBAMb X00 peuleHUs N0 KOMHOHEHMAM Oellcmeull;

*  npumeHamv gopmyny OeieHuss ¢ ocmamkom a = b ¢ + r, r < b, 014 nposepku
NPAGUILHOCMU 8bINOJIHEHUS OAHHO20 OeUCEUS] HA MHOMCECEE MHO2OZHAUHBIX YlUCel.

* YUMamo U 3aNUCLIBAMb BLIPANCEHUS, codepicawue 2—3 apupmemuueckux oeticmeus,
HAYUHAs ¢ HA368AHUS NOCTIeOHe20 0eUCmBUsL;

*  CaMOCMOSIMENbHO GbIAGIAMb U 3ANUCHIBAMb 8 DYKEEHHOM Uude (Popmyry OeleHus ¢
ocmamkoma =bec+r, r<b;

*  HA 0CHOBE OOUWUX CBOUCME APUPMEMULECKUX OCUCMBULL 8 HECTIONCHBIX CLYUASIX.!

* onpeoensimb MHONCECMBO KOPHEel HeCMAHOAPMHBIX YPAGHEHUTL,

*  ynpowamv 6YKGeHHblE BbIPANCECHUSL.

MaTteMaTHYEeCKH A3bIK U DJIEMEHTDI JJOTHKH

OO0Oyyaromuiicss HayYUuTCs:

*  NPUMEHAMb CUMBOIUUECKYIO 3ANUCH MHO2O3HAUHBIX Yucel, 0003HAYamb UX paspsobvl u
KIACChl, U300paxcams npocmpancmeenuvie Quaypul,

*  pacno3Haseamv, 4umamsv U NPUMEHAMb HOGble CUMEOJIbL MAMEeMAMU4ecKo20 A3bIKA:
0003HaAUeHUe MHOJCECEA U €20 DTIeMEHMO8, 3HAKU,

*3a0a6amv MHOIHCECMEA CEOUCMBOM U NEPeUUCTIeHUEM UX DTIEMEHIMO8;

*  YCMAaHaBIU8amsb NPUHAONEINCHOCIb MHOJCECMBY €20 JIeMEHMOs, pPaGeHCMEO U
HEePAaBeHCMB0 MHOJICECME, ONpeoelsimb, AGNAEMCs U OOHO U3 MHOICECE HOOMHOICECNBOM
0py2020 MHOJICECMEBA,

*  HAXO0O0UMb NYCMOe MHOICECMB0, 00bEOUHEHUEe U NepecedeHue MHOJICECME;

* usobpadxcamv ¢ nomowpto ouazpammel Junrepa — Bewna ommuowenus medncoy
MHOICECMEAMU U UX DTIEMEHMAMU, ONEPAYUU HAO MHOACECTNBAMU,

*  pasnuuamv 6biCKA3bl8AHU U NPEOTIONCEHUSA, He ABNAIOUWUECS BLICKAZLIBAHUAMU,

* pacro3HaBaTh BEpHbIE (MICTUHHBIE) U HEBEPHBIE (J0XKHbIE) YTBEPHKIACHUS CO CIIOBAMMU:
«BCE», KHEKOTOPBIE», «N», KKAKABIIN», «ECIH..., TO...»;

* cmpoumv npocmeuuiue GblCKA3bIBAHUS C NOMOWbIO JIO2UYECKUX C65A30K U CO8
«BEPHO/HEBEPHO, UMO...», «HEY», «eCNU..., MO...», «KAACObILY, «BCe», KHAUOEMCA)», «8ce20ay,
«UHO20a»,

* (QopMynHpoBaTh yTBEp)KIACHHE (BBIBOM), CTPOUTH JIOTUYECKUE PACCYKACHUS (OIHO-
JIBYXILIarOBbI€), B TOM YHCJIE€ C UCIIOJIb30BAHUEM U3YUYEHHBIX CBA30K.



*  000CHOBLIBAMb CBOU CYIHCOCHUSL, UCNOIb3YS U3YUeHHble 8 3 Kiacce Npasula U C80UCMEd,
oenams nocudecKue 8bl800bl;

*  000CHOBLIBAMb 8 HECIONCHBIX CIYUAAX BLICKA3LIBAHUS 00ULe20 BUOA U BbICKAZLIBAHUSL O
Cyuecmeo8aHull, OCHOBbIBASICH HA 30PABOM CMbICIE;

* uccnedosamv nepemecmumenbHoe U COYemamenbHoe C80UCmMEd 00beOUHeHUs U
nepeceyeHuss MHONCECMS, 3aNUCLIBAMb UX C NOMOWDbLIO MAMEMAMUYECKUX CUMBONI08 U
VCMAHABIUBAMb  AHANO2UIO IMUX CBOUCME C NepeMeCcmUmeNbHbIM U  COYemamelbHbIM
CBOUCMBAMU CILONCEHUSL U YMHONCEHUSL,

*  pewamos no2udecKue 3a0ayu ¢ UCNOIb308aHuem ouazpamm Jiniepa — Benna;

* cmpoumsv (n0O pYKOBOOCMBOM 83POCN020 U CAMOCMOAMENbHO) U 0OCBAUBAMb NPUEMbL
peuleHus 3a0ad 102U4ecK020 Xapakmepa 6 COOmMEemcmesuu ¢ npozpammou 3 kiacca.

Pa6ora ¢ undopmanmeii u ananu3 1anbiX (MaTemaTuyeckasi ”H(poOpMAIUA)

OOyyaronuicsa HayYUuTCs:

* WU3BIEKATh W HCIOJB30BaTh WH(GOPMAIIMIO, TPEJCTABICHHYIO Ha MPOCTEHIITNX
qUarpamMmax, B TaOJIMIIaX ¢ JaHHBIMH O PEATBbHBIX MPOIECCaxX M SBICHUSAX OKPYIKAIOMIETO MHUpa
(HampuMep, pacIlMcaHue, PEKUM padoThl), B NpPEIMETax IMOBCEIHEBHOW >KM3HU (HAIpUMED,
APJBIK, ITUKETKA), a TAaK)Ke CTPYKTYpUPOBaTh MH(OPMALIMIO: 3aMOTHATH MPOCTEHIINE TaOIUIIbI
1o o0Opasiy;

*  UCNONB306aMb MAOAUYLL OISl AHAIU3A, NPEOCMABNICHUS U CUCEeMamU3ayuu OAHHbIX,

uUHmMepnpemuposams OaHHvle maoauy;

* YHUTaTh U HUHTEPIPETHUPOBATH MHGOPMAIUIO, MPEICTABICHHYIO B BUAE JMHEHHBIX U
CTOJIOUYATHIX IUarpaMM;

* COCTaBISTH IUIAH BBHITIOJHEHUS Y4eOHOTO 3aJaHusi M CIEJOBaTh €MY; BBIOJIHSATH
JEHCTBUS TI0 AITOPUTMY;

* KIacCH(PHUIMPOBATH OOBEKTHI IO OAHOMY-JIBYM MPU3HAKAM;

*  cpasHusamv Mamemamudeckue 00veKmvl (Haxooums ooujee, paziuuHoe, YHUKAIbHoe),

*  BbIOUPAMDb BEPHOE pelleHUe MameMamuieckol 3a0ayu;

*  KIAcCupuUyUposamo d1eMeHmbl MHONCECMBEA NO C8OUCMEY,

*  HaxoOoumv uHoOpmayuro NO 3a0AHHOU MmeMe 8 pA3HbIX UCMOYHUKAX (VueOHuKe,
CNpasouHUKe, SHYUKIONEOUU, KOHMPOIUpyemMom npocmpancmee Mnmepuema u op.),

*  GLINONHAMb NPOEKMHble pabomuvl no memam. « M3 ucmopuu Hamypanorvlx uuceny, « Mz
UCMOpUU KANeHOAP»,

*  MIAHUPOBAMb NOUCK UHDOPMAYUU 8 CNPABOYHUKAX, IHYUKILONEOUSX, KOHMPOIUPYEMOM
npocmpancmee Hnmepnema

*  oghopmasamo u npedCmasiams pe3yibmanbvl 6bINOIHEHUs. NPOEKMHbIX pabom;

*  GLINOIHAMb MEopUecKue pabomvl no meme «Kpacoma u cummempust 6 HcusHu»,

* pabomamv 8 MaAmMepualbHOU U UHQGOPMAYUOHHOU Cpede HAYAIbHO20 00uje2o
00pazosanusi (6 Mom yucie ¢ y4eOHbiMu MOOEIAMU) 8 COOMBEMCMBUL C COOEPHCAHUEM YUeOHO20
npeomema.

*  GLINOHAMbL NOO PYKOBOOCMBOM 63POCI020 BHEKIACCHble NPOEeKmHble pabomul,
cobupame uHgopmayuio 8 aumepamype, CNpAGOUHUKAX, IHYUKIONEOUSX, KOHMPOIUPYEMbIX
UHMEPHEM-UCMOYHUKAX, NPeOCmasiamb UHDOPMAYUIO, UCHOTb3Y UMEIOWUECs MeXHUYecKue
cpeocmea;

*  NOL3YACL UH@oOpMayuel, HAUOEHHOU 8 PA3IUYHBIX UCMOYHUKAX, COCMABIAMb CE0U
cobcmeennbvie 3a0auu no npozpamme 3 Kuaccda, Cmamos cOa8mopom «3adaunuka 3 Kuaccay», 6
KOMOPWbLIL BKIIOYAIOMCA TyYuiue 3a0a4u, NpUOyMaHusie 00y4aouumMucs.



4 kJaacc

K konmy oOyuenuss B 4 kiacce OOydYarOlmUUCS TOIYYUT CIEAYIOIINUE TPEeIMETHBIC
pe3yAbTaThI 1O OTAEIBHBIM TEMaM IIPOrpPaMMbI 10 MATEMATHKE:

Yucaa u apupmerndyeckue gecTBus ¢ HuMM (Unciia u BeJmunHbl. ApupmMeTudecKue
JeiicTBUA)

OOyyJaromuiicss Hay4uTCs:

* YUTaTh, 3alUCHIBATh, CPABHUBATD, YIIOPSI0YMBATH MHOTO3HAUYHbBIC YHCIIA;

* HaxXOJUTh YKCIIO OOJbIlIEe/MEHBIIECE JAHHOTO YUCIa HA 33JJaHHOE YHUCIIO, B 33JJaHHOC
YHCIIO pas;

* BBIMOJHATH apu(PMETHUUECKUE NEHCTBUS: CIOXKCHHE M BBIUUTAHUE C MHOTO3HAYHBIMU
yKcliaMu TUCbMEHHO (B npezenax 100 — yCcTHO); yMHOXKEHHE U JIeJIEeHHEe MHOTO3HaYHOI0 YUCIIa
Ha OJTHO3HAYHOE, JIBy3HAYHOE, TPEX3HAUYHOE YHCIIO0 MUChbMeHHO (B mpenenax 100 — ycTHO);
JIEJICHUE C OCTaTKOM — MHUChbMeHHO (B mpeaenax 1000);

*  BLINONHAMb OYEHK)Y U NPUKUOKY CYMMbl, PA3HOCMU, NPOU3BEOEHUs, YACTIHO2O0,

* BBIYHCIATH 3HAYCHHWE UHUCIOBOTO BBIpAKEHHS (CO CckoOkamu/06e3 CKOOOK),
COJICPKAIIETO JICHCTBHS CJIOXKCHHS, BBIYUTAHUS, YMHOXKEHHS, ICIICHHS C MHOTO3HAYHBIMHU
guciamu B npedenax 1 000 000 000, ¢ 4—6 Oeticmsuili Ha 0CHO8e 3HAHUSL NPABUL NOPAOKA
BbINOJIHEHUST OeUCMBULL,

* WCIOJBL30BaTh MPU BBIUMCICHHUIX U3YYCHHBIC CBOMCTBA apu(PMETHICCKUX JICHCTBUIA;

*  GLINONHAMb  NPUKUOKY — Pe3YIbmama  6bIYUCTIEHUL,  OCYUeCmEIamb  NPOGEPKY
NONYYEHHO20 — pe3yibmama ¢ NOMOWbIO  AlOPUMMA N0 Kpumepusm: O00CMOBEPHOCHIb
(peanvHocmy), coomeemcmeue NPABUNY/ATCOPUMMY, d MAKIHCE C NOMOWbIO 0OPAMHOO
oeticmeust, OYeHKU, 8bIYUCTEHUsS. HA KATbKYAAMope,

*  Haszwbleamv 00U, HA2TSOHO U300pPANCaAMb ¢ NOMOUBIO 2eOMEMPUYECKUX ueyp u Ha
YUCTIOBOM JIyUe, CPABHUBAMb OOJIU, HAXOOUNb OO0 BEIUYUNBL, BEIUYUHY NO ee 00e;

*  HAX00UMb HACMb YUCIA, YUCTO NO €20 YACMU U YACMb, KOMOPYIO O0OHO YUCTO
cocmasnsiem om 0py2020;

* HaxOJUTh HEM3BECTHBII KOMIOHEHT apu(hMETHUECKOTO JCHCTBUS;

* yumamov U 3ANUCHIBAMb  OpOOU, HAAAOHO U300PAdCAmMb UX C  NOMOUWBIO
ceomempuieckux Gueyp u Ha HUCIOBOM JyYe, CPABHUBAMb OpOOU C OOUHAKOBLIMU
3HameHamensimu u OpoouU ¢ OOUHAKOBLLMU YUCTUMENAMU,

*  CKIAO0bIBAMb U 8bIYUMAMb OPOOU C OOUHAKOBLIMU 3HAMEHAMENAMU,

* yumamov U 3aNUCLIBAMb CMeUlanHble OpoOU, HALTAOHO U300PANCAMb UX C NOMOUbIO
2eoMempuieckux ueyp 1 Ha YUCI080M Jyue, 8bl0eNAmMsb Yeayio Yacms U3 HenpasuibHol Opoou,
npeocmasisims CMEUWAHHyro Opodb 6 ude HenpasuibHol OpoouU, CKIA0bleamsv U GblYUMAMb
cmeuanubvle Opoodu (¢ 0OUHAKOBLIMU 3HAMEHAMENAMU OPOOHOLL Yacmu);

*  pacnpocmpansims uU3yyeHHvle CGOUCMEA apu@MemudecKux 0eucmeull Ha MHONCECHEO
opobell.

*  CaMOCMOAMeNbHO CIMPOUNDb U UCNOIb308AMb ANOPUMMbL U3VHUEHHBIX CIYHAe8 YCHHbIX
U NUCLMEHHBIX 0elCMBULL C MHO2O3HAYHBIMU YUCIAMU, OPOOAMU U CMEULAHHBIMU OPOOIMU,

*  GLINONHAMb OelleHue KPYelblX Yucel (¢ 0cmamrom);

*  HAX00UMb NPOYEHM YUCIA U YUCTO NO €20 NPOYEHMY HA OCHOBE 0OWUX NPABUTL PEULEHUS]
3a0a4 Ha yacmu;

* co30asamv U Npeocmasiams C80U NPOEeKm No UCMOPUU PA3BUMUL NPeOCABIeHUl O
O0poOsX U Oeticmeutli ¢ HUMU,

*  pewamv npumepsl Ha NOPSAOOK OeliCMBUll ¢ OPOOHBIMU YUCTOBLIMU BbIPANCEHUAMU,



* CcOCMasnAmb U peulamv coOCMBeHHble NPUMEPLL HA U3YUEeHHble CAy4au Oelucmseuil ¢
YUCIAMU.

TekcToBBIE 327291

OOyyaronuics HayYuTCs:

*  CaAMOCMOAMENbHO AHATUIUPOBAMb 3A0ayU, COCMABIAMb MOOelb MEKCMOB8OU 3a0ayll,

NIAHUPOBAMb U Pealu308bl8AMb X0O0 ee peuletusl, COCMAasisams YUci080€ 8blpadiceHue, NOACHAMb
X00 peuwienus, NPo8OOUMb NOUCK PA3HBLIX CHOCOO08 peuleHus, COOMHOCUMb MNOJYYEHHbIl
pe3yibmam ¢ yciosuem 3a0aiu, OYeHusams e2o npasoonoooodue, peulams 3a0adu ¢ 6ONPOCAMU,

* pewmaTh TEKCTOBbIE 33/Jauyd B 2—5 AEWCTBUI ¢ HATypaJbHBIMH YMCIAMH Ha CMBICI
apuMeTHUECKUX NEHCTBHUI, Pa3HOCTHOE U KPAaTHOE CpaBHEHHE, paBHOMEPHBIC TIPOIECCHI (BHUIA
a=b-c);

* BbIOMpaTh NpPU PEHICHUU TMOAXOMASIINE CIHOCOOBI BBIYMCICHHS, COYETas YCTHBIE U
MUChbMEHHBIC BBIUMCICHUS U UCIOIB3YS, MPU HEOOXOAMMOCTH, BBIYMCIUTEIbHBIE YCTPOHCTBA,
OIICHUBATH TOJYYCHHBIA PE3ybTaT MO KPUTEPUSM: JOCTOBEPHOCTH/PEaTbHOCTh, COOTBETCTBUC
YCIIOBHIO;

* pewaTrh NPaKTHUYECKUE 3a/lauyM, CBSI3aHHBIC C MOBCEAHEBHOW JXU3HBIO (HA MOKYIKH,
JIBUKEHHE U T.M.), B TOM 4YHCIE C H3OBITOYHBIMU JAHHBIMH, HAXOJIUTH HEJAOCTAIOMIYIO
uHpopManuio (Hampumep, U3 TaOJHIl, CXEM), HAXOJAWUTh M OLEHHUBATH PA3JIMYHBIC CIIOCOOBI
PEIIeHMUSI, UCNO0Ib308aMb NOOX00AUUE CHOCODbI NPOBEPKIL,

* WUCMOJB30BaTh IMpPH PEUICHHH TEKCTOBBIX 33Jad W B MPAKTHUECKUX CUTYaLUAX
COOTHOIIEHUS  MEXKAYy  CKOPOCThIO, BpEMEHEM M  NpPOHACHHBIM  TyTEeM,  MEXKIy
MIPOU3BOUTEIHLHOCTHIO, BPEMEHEM B 00BEMOM paldOTHI;

« BBIOMpaTh pPANHMOHAIBHOEC PEUICHUE 3aJa4d, HAXOIUTh BCE BEPHBIC PEIICHHS W3
MPEI0KEHHBIX.

*  pewiams 3a0auu Ha npuedeHue K eOunuye (Yvemeepmoe nponopyYUOHAaIbHoe),

*  pewiamsv npocmule U COCMAagHble 3a0adu 8 2—3 0eticmeull Ha CLodHCeHue, 8bIYUMAaHue U
Ppa3HoOCmHoe cpasneHue opooell;

*  pewiams 3a0ayu Ha HAXOHCOeHUe 00U YUCIA U YUCTA NO e20 00.]1e;

*  pewiamv mpu muna 3a0a4 Ha OpooOU: HAXOJNCOeHUe Yacmu Om YUCId, 4YUcia no e2o
yacmu u 0poou, KOMopyr 00OHO YUCIO COCMABsen Om Opy202o;

* pewamsv 3a0a4u HA OOHOBPEMEHHOE DABHOMEPHOE OBUNCEHUE O08YX 00bEeKMmos
(nascmpeyy Opye Opyey, 6 NpOMuGONON0NACHbIX HANPAGIEHUAX, B002OHKY, C OMCMABAHUEM):
onpeodenenue cKopocmu CONUNCEHUSI U CKOPOCU YOAeHUsl, PACCMOSHUSA MEHCOY OBUNCYUSUMUCS
00veKmamu 8 3a0aHHbIN MOMEHN 8PEMEHU, 8PEMEHU 00 6CMpeYll;

*  pewiamsv 3a0auu 6cexX U3YYEHHLIX MUNO8 ¢ OYKBEHHbIMU OAHHbIMU U HA0DOOpOM,
coCmasnaims meKCcmogule 3a0a4u K 3a0aHHbIM OYKEEHHBIM GbIPANCECHUAM,

*  CaMOCMOAMENbHO COCMABIAMb COOCMBEHHbLE 3A0aUU U3YUAEMbIX MUNOE NO 3A0AHHOU
Mamemamuyeckol Mooenu — YUCio80My U OYKEEHHOMY GblpaXCeHUIo, cxeme, madauye;

* npu pewleHuu 3a0ay BbINOJIHAMbL 6Ce apu@memuyecKue Oelcmeus ¢ U3YYeHHbIMU
BEUYUHAMU.

*  CaMOCMOAMENbHO CMPOUMb U UCNOIb3068AMb  ANOPUMMbL  U3YHAEMBIX CIY4aes
peuienss meKCmosvlx 3a0a4;

*  AHANU3UPOBAMb, MOOEIUPOBAMb U peuiams meKcmossle 3adauu 6 6—3§8 deticmeuil Ha
6ce u3yyeHHvle 0eUCmaUs ¢ YUCIAMU,

*  pewamv 3a0ayu Ha HAXOHCOeHUe NPOYEeHmMa om YUCIA U YUCIA NO e20 NPOYEeHMY KaK
YACMHO20 CY4as 3a0a4 Ha 4acmu;



*  pewiams 3a0a4u HA 8bIYUCTEHUE NIOWAOU NPAMOY20]IbHO20 MPEY2OIbHUKA U NA0WAOel
@ueyp, cocmagnieHnbix U3 NPAMOY20IbHUKOS, KBAOPAMO8 U NPAMOY20IbHbIX MPeY20IbHUKO8,

*  pewiamv HeCmaHOapmmbvle 3a0adu No U3yYaemMbiM memam, UCNOIb308aMb OIS peUleHUs.
MEeKCMOBbLX 3A0aY ePAPUKU OBUNCEHUSL.

I'eomerpuueckne BesmuuuHbl (IIpocTpaHcTBeHHbIE OTHOIIEHUS W TeOMeTpPUYECKHE
¢uryper)

OOyyJaromuiicss Hay4uTCs:

* pa3inyaTh, Ha3bIBATh T€OMETPUUYECKUE PUTYPBI: OKPYKHOCTh, KPYT;

*  u300paxarh ¢ MOMOUIBIO IIUPKYJIS U JIMHEHKU OKPY>KHOCTh 33JaHHOTO Pauyca;

* paziIMyaTh W300paXCHHsI MPOCTEHINNX MPOCTPAHCTBEHHBIX (uryp: mapa, Kyoa,
UWJIUHAPA, KOHYCa, MUPAMUJIBI; PACO3HABATh B MPOCTEUINNUX CIydasX MPOEKIMH MPEIMETOB
OKPYKArOIIero MUpa Ha MIOCKOCTH (110, CTEHY);

* BBINOJHATH pa30ueHue (MOKa3bIBaTh Ha PUCYHKE, YepTeke) MPOCTEHIel coCcTaBHON
(GUTypHI Ha MPSAMOYTOIBHUKHY (KBaAPATHI), HAXOAUTH IIEPUMETP | TUIOIIATHL (PUTYP, COCTABICHHBIX
U3 JIBYX-TPeX IMPsIMOYTOJIbHUKOB (KBAJIPaTOB) U MPSMOYTOIBHBIX TPEYTOJIbHUKOB;

*  pacno3naeamsv NPAMOY20JIbHbIUL MPEY2ONbHUK, €20 Velbl, CHOPOHbl (Kamembvl U
2UNOMmeHy3y), Haxooums €20 Niowadsb, ONUPAACH HA C8:3b C NPAMOY20IbHUKOM;

*  HenocpeocmeeHHO CPAGHUBAMb Yellbl MEMOOOM HALONCEHUSL,

*  UBMEPAMb GEIUUUHY V208 PAZTUYHBIMU MEPKAMU,

*  UBMEpAMb GENUYUHY Y208 C NOMOWbIO MPAHCNOPMUPA U 8bIPANCAMb ee 8 2padycax;

*  Haxooumv CYMMY U pA3HOCMb Y208,

*  Ccmpoumv 201 3a0aHHOU eIUUUHBL C NOMOWbIO MPAHCROPMUPA,

*  pacnosnHaeamsv pa38epHYmblil Y20, CMENCHble U 8EPMUKAIbHbIE Veibl, YEHMPAlbHblU
V2ol U Yo, 6NUCAHHBIU 8 OKPYICHOCHb, UCCIe008amb UX Npocmeluiue c80tUCmea ¢ NOMOubo
uUsMepeHull.

*  CaMOCMOAMENbHO YCMAHABIUBAMb CNOCOObL CPABHEHUS Y2N08, UX USMEPEeHUs U
NOCMPOEHUs C NOMOWbIO MPAHCNOPMUPA,

* NpU UCCe008AHUU CBOUCME 2e0MEempUYecKUx uayp ¢ HOMOWDbBIO NPAKMUYECKUX
usmMepenull. U npeoMemHuvlx Mooenel GopmMyIuposams coOCMEeHHble 2Unomesvl (C8oUCMEo
CMEJICHBIX U BEPMUKANBHBIX V2lI08, CEOUCHBO CYMMbL Y2108 MPey20abHUKA, Yemblpex)y201bHUKA,
NAMUY20NbHUKA, C8OUCMBO YEHMPATbHBIX U 6NUCAHHBIX Y2108 U Op.);

* Oenamb 6bIBOO O MOM, UMO BbIAGIEHHbIE CBOUCMEA KOHKPEMHbIX (Queyp Henv3s
PACNpoOCmMpanums Ha 6ce 2eomempuieckue Quaypvl OAHHO20 MUNA, MAK KAK HeBO3MOICHO
usMepums Kaxicoyio U3 Hux.

BeanunHbl U 3aBUCUMOCTH MekAY HUMH (HHci1a U BeJIMYMHBI)

OOyuaronuiics HayYuTCs:

* ONpeAeNsiTh C MOMOIIBI0 HU(POBBIX M AHAJOTOBBIX MPUOOPOB MAaCCy IMpPEaAMETa,
Temmneparypy (Hampumep, BOJbI, BO3/lyXa B MOMEIIEHUH), CKOPOCTh JABUKEHUS TPAHCIOPTHOTO
CPEICTBA; OIpENeNsITh C TOMOIIbI0 M3MEPUTEIbHBIX COCYJOB BMECTUMOCTbH; BBIIOJIHATh
MPUKUJIKY U OIIEHKY pe3yJIbTaTa U3MEPEHHUIA;

* HCIIOJb30BaTh COOTHOILIECHUS MEX1Y N3YUYEHHBIMHU €AMHUIIAMU BEJIMYUH MIPHU PELICHUN
3aja4 (AJIMHa, Macca, BpeMsi, BMECTUMOCTb, CTOMMOCTb, IO b, CKOPOCTB);

* UCMHOJb30BaTh MpPHU pEHICHUH 3a/ad EAWHULBl JIUHBl (MUUIUMETpP, CaHTHUMETP,
JeIUMETp, METpP, KWIOMETP), Macchl (rpaMM, KWJIOrpamMM, IIEHTHEp, TOHHA), BpeMEHH (CeKyHAa,
MUHYTa, 4Yac; CYTKH, HEJEINs, MECSIl, TOJ, BEK), BMECTUMOCTU (JIUTP), CTOMMOCTH (Komeiika,




py6mn), momasy (1 kBagpaTHBIA KuitomeTp, 1 ra, 1 a, KBaapaTHBINA METp, KBaIpaTHBIA ACITUMETD,
KBaJIPATHBIN CAHTUMETP, KBaIPATHBIA MUJUTUMETP ), CKOPOCTH (KUIIOMETP B UacC, Memp 6 CeKYHOY);

* BBINOJHATH MPeoOpa3oBaHUE 33JAHHBIX BEIUYUH, NPeoOpazo8vbiéams, CPAGHUBAND,
CKIAO0bIBAMb U 8bIYUMAMb OOHOPOOHbLIE GEeNUYUHbL, VYMHONCAMb U Oelumsb BelUdUHbl HA
HamypaibHoe Yucio,

*  NPOBOOUMb OYEHKY NAOWaou, NpUOIUNCEHHOE BblYUCIeHUe NAOWAdel ¢ NOMOWbIO
naniemxu;

*  YCMAHABIUBAMb B3AUMOCE53b MeHCOY CMOPOHAMU U NIOWAObIO NPIMOY2OIbHOO
Mpey2oNbHUKA U 8bIPACAMb ee ¢ NOMowbio popmynvl S = (a *b) : 2;

*  HAX00UmMb YeHy OeleHUs WKAIbl, UCNONb308AMb WKALY Ol ONPeOeleHUs. 3HAYEHUs.
BEeUYUHDL,

*  PACNO3HABAMb YUCLOBOU VY, HA3LIEANDb €20 CYUWECHEEeHHble NPUSHAKU, ONpeoeisinb
MECmO YUCIA HA YUCTOBOM JIyUe, CKIA0bI8AMb U 8bIYUMANMb YUCIA C NOMOUWBIO YUCTI08020 VYA,

*  HA3vbI8AMb CYUWecmeeHHble NPUSHAKU KOOPOUHAMHOZ0 Ty4d, Onpeoeams KOOPOUHAmbl
NPUHAONEHCAUUX eM)y MOUEeK C HeOMpUYAMeIbHbIMU YelbiMU KOOPOUHAMAMU, CMPOUmMs U
UCNONb308aMb OJIsl peUeHUs: 3a0ad POPMYILY PACCIOSHUS MENHCOY €20 MOUKAMU

* cmpoumv  MOOenu OOHOBPEMEHHO20 PABHOMEPHO20 —OBUICEHUS O00OBEKMOo8 Ha
KOOPOUHAMHOM Jyde;

*  HAbOAOOAmMb ¢ NOMOWDBIO KOOPOUHAMHO20 JyYad U mabiuy 3a6UCUMOCIIU MeHCOY
BEUYUHAMY, ONUCHIBAIOUWUMU OOHOBPEMEHHOE DPABHOMEPHOE OBUINCEHUE 00BEKMOo8, CMpOUnbs
Gopmynvl ckopocmeti cOnuNICeHUsL U YOaIeHUs 0TI 8CEX CLYUAe8 00OHOBPEMEHHO20 PABHOMEPHO20
08UIICEHUSL U POPMYTTY OOHOBPEMEHHO20 OBUNCEHUA S = Vegn ® toemp, UCNONIL308AMB HOCMPOEHHbIE
Gdopmynvl 015 pewenus 3a0ay;

*  pPAcCno3Haeamv KOOPOUHAMHLIL Y20, HA3bIBAMb €20 CYUeCmEeHHble NPUHAKU,
onpeoensanms KOOPOUHAMbL MOYEK KOOPOUHAMHO20 Yeld U CIMPOUNb MOYKU NO UX KOOPOUHAMAM,

* Yumamo u 8 NPOCMEUUUX CAYUASAX CIPOUNb KPY208ble OUACPAMMbL,

* yumamv U cmMpoums epaQuKku OBUNCEHUs, ONpedeisimb No HUM: 8peMs 8biX00d U
npubvimusi 00veKma, Hanpasienue e20 OBUICEHUS, MeCmoO U 6peMs ecmpeyu ¢ Opyeumu
00vexmamu,; 8pemst, Mecmo, nPOoOOJIHCUMENbHOCHb U KOJIUYECHE0 OCHAHOBOK;

*  npuoymwvléams No 2pagurkam OBUNCEHUS PACCKA3bL O COObIMUAX, OMPANCEHUEM
KOMOpwvIX Mo21u Obl ObIMb paccmampusaemvle epaguKu OBUNCEHUS,

*  UCNONBL306AMb  3ABUCUMOCMU  MeXHCOY — KOMNOHEHMAMU U pe3yibmamamu
apugmemuueckux oeticmeutl 0Jisl OYeHKU CYMMbl, PAZHOCMU, NPOU3BEOEHUs U YACTHOZO.

*  CaMOCMOAMENbHO CMPOUMb WKAY ¢ 3A0AHHOU YeHOU OelleHus, KOOPOUHAMHBLIL VY,
cmpoums hopmyLy pacCmosiHUSL MeNCOY MOUKAMU KOOPOUHAMHOZ0 YU, (POPMYIY 3A8UCUMOCTU
KOOPOUHAMbL O8UINCYUELCSL MOYUKU O 8PeMeHU OBUNCEHUS U OD.,

*  HaAbm0OamMsb ¢ NOMOWBIO MAOIUY, YUCTIOB020 VYA 3ABUCUMOCTU MENHCOY NePeMeHHbIMU
BEUYUHAMU, BLIPANCAMY UX 8 HECTIONCHBIX CAYUASAX C NOMOUWbBIO POpMYI;

* onpedenimo no hopmynam euoax =a +b *t, x = a—b * t, gplpasxicarowum 3a6UCUMOCHb
KOOPOUHAMbL X OBUNCYWEUCS MOYUKU OM 8PEMeHU OBUNCEHUSL 1;

*  Ccmpoumv U UCNOIb308aMb OISl peueHus: 3a0ad opmyasl paccmosnus d mexncoy 08ymsl
PABHOMEPHO OBUNCYWUMUC 0OBEKMAMU 8 MOMEHM 8peMeHU t OJi O8UNCEHUsT Hagcmpeuy Opye
opyey (d = so—(vi + v2) * t), 8 n(POMUBONONONCHBIX HanpasieHusx (d = so + (Vi + Vv2) * t), 60020HKY
(d =so—(vi—v2) *t), c omcmasanuem (d = so + (vi—Vv2) *t);



*  KOOUPOBAMb C NOMOWDBIO KOOPOUHAM MOYeK ¢hueypvl KOOPOUHAMHO20 Yend,
CAMOCMOAMENbHO — COCMABNEHHbIe U3  JIOMAHLIX — JUHUL, nepedasamsv  3aKOOUPOBAHHOE
uzobpasicenue «Ha paccmosHuey, pacuu@dposuleéams Koobl,

s onpeodensimov No epaguKy 0BUNCEHUSL CKOPOCMU 0ObEKMOB,

*  CAMOCMOAMENbHO COCMABIAMb 2PAPUKU  OBUNCEHU U NpUOYyMbleams NO HUM
pacckaszul.

Anzebpauueckue npeocmaegienus

OO0yyaroImuiicst HAayYUuTCs:

*  Yyumamo U 3aNUCHIBAMb BbIPAdCEHUs, codepicauyue 2-3 apugdmemuyecKux oelcmaus,
HAYUHAs C HA38AHUS NOCNIEOHe20 0eUCmEUs;

* 3anucviéamvb 6 OYKBEHHOM  Guoe  nepemecmumenvbHoe, COoYemamenbHoe U

PACnpeoenumenbHoe C8OUCMBA CLONCEHUSL U YMHONCEHUSL, NPABULA GbIYUMAHUSL YUCIA U3 CYMMbL
U CyMMbL U3 YUCIA, OeNeHUs CYMMbL HA YUCTO, YacmHble cayyau deticmeuti ¢ 0 u 1, ucnonvzosams
6ce amu ceoLicmea 0iisi YNPOujeHuUsl 8blYUCIeHULL,

*  pPaAcnpoCmpansmv u3yyeHHvle C8OUCMEd apupmemuseckux 0etucmeull Ha MHOAICECHBO
opobeii;

*  pewamv npocmole YPAGHEeHUs: CO 8CEMU APUPMEMULecKUMU OelUCmEUsMU 8U0d a + X =
ba—x=b, x—a=b, a*x=>b a:x=>b x:a= b e yucmeenHnom niane Ha yposHe
ABMOMAMUBUPOBAHHO2O HABLIKA, 0OOCHOBbIBAMb CBOU  GbLIOOP Oelicmeus, OnuUpasCb Ha
2papuueckyio Mooenb,; KOMMEHMUPOBAMb X00 PEeUuleHUsl, HaA3bléasi KOMNOHEHNMbL OeUCMEULL,

*  pewamv coCmasHvle YPAHeHus, Ce00suuecs K yenouke npocmulx (3—4 waea), u
KOMMEHMUPOBANb X00 pelleHUs N0 KOMIOHEHMAM OelCmeuil;

* yumamov U 3aNUCHIBAMb C NOMOWbIO 3HAKO8 > U < cmpozue, Hecmpozaue, 080lUHbIE
HepaseHcmaa,

*  pewamv npocmenuiue HepaseHcmed Ha MHONCECEE YEblX HeOMPUYAMETbHbIX YUCe]l
C NOMOWDBIO HUCT0B8020 NIYYA U MBICIEHHO 3ANUCHIBAMb MHONCECMEA UX DeuleHull, UCNOIb3Ys
MeopemuK0-MHONCECMBEHHYIO CUMBOJIUKY.

* Ha OCHOBe 00OWUX CEOUCME aAPUPMEMUUECKUX OeliCEUl 6 HECIONCHBIX CAVUASX:
onpeoensnms MHONCECMEO KOPHEU HeCMAHOAPMHBIX YPAGHEHUL,

*  ynpowamv OYKEeHHbIe BbIPANCEHUS, UCHOIb308AMb OYKEEHHYIO CUMBOMUKY OJlsl
0000WenUs: U CUCTeMaAMU3aAYUU 3HAHUL YYAUUXCSL.

MareMaTHYeCKHH SI3bIK U 3JIEMEHThI JOTHKH

OO0yyJaromuics HayYUuTCs:

*  pacno3naeams, YumMamev U NPUMEHAMb HOBble CUMBOJIbL MAMEMAMUIecK020 A3bIKA:
obo3Hauenue O0onu, Opodu, npoyenma (3HaxK %), 3anucb CmMpocux, Hecmpo2ux, OBOUHbLIX
HepaseHcme ¢ NOMOWbI0 3HAKO8 > U <, 3HAK HNPUOIUICEHHO20 DABEHCMEd ~, 0003HaueHue
KOOpOUHAM HA NPAMOU U HA NIOCKOCMU, KPY208ble OUASPAMMbL, cPAPUKU OBUIHCEHUSL,

* pacrio3HaBaTh BepHbIe (MCTHHHbBIE) U HEBEPHBIEC (JIOXKHBIE) YTBEP)KIEHUS; IPUBOIUTH
puMep, KOHTPIIPUMED;

* (QopMynIHpoBaTh yTBEP)KJIEHHUE (BBIBOJ), CTPOUTH JIOTMUYECKHE pacCykIeHUs (OIHO-
/MBYX/-TpeXIIaroBble) C UCMOIb30BaHUEM H3yUCHHBIX CBSI30K;

*  Kaaccuguyuposamsv 00veKmvl N0 3A0AHHLIM/CAMOCMOSAMENLHO YCMAHOBIEHHbIM
O0OHOMY-08YM NPUSHAKAM,

* cmpoumv npocmeuuiue B6blCKA3bIBAHUL C HNOMOWbIO JI02UHEeCKUX C6430K U Cl08
«BEPHO/HEBEPHO, UMO...», «HEY», «eClU..., MO...», KKAHCOBILY, «BCe», HAUOEMCA», «8ce20ay,
CUHO20A», KU/UTUY;



*  000CHOBLIBAMb CEOU CYIHCOCHUS, UCNOIb3YS U3VUEeHHbLe 8 4 Klacce npasuia u ceolicmaa,
oenamop 102udecKue 8bl800bl,

*  NpoBOOUMb NOO DPYKOBOOCMBOM B3POCI020 HECI0MHCHbIE NO0SUYECKUe DPACCYHCOeHUs,
UCNONL3YA Jlo2UdecKUue onepayuu U 102udecKue Cesa3Ku.

*  000CHOBLIBAMb 8 HECTIONCHBIX CLYUASX BbICKA3LIBAHUS 00Ue20 UOA U 8bICKA3LIBAHUS O
Cyuiecmeo8aHuul, OCHOBbIBAACH HA 30PABOM CMbICIE,

*  pewiamv JnocudecKue 3a0ayu ¢ UCNONb30BAHUEM 2paguueckux moodenel, mabauy,
epaghos, ouacpamm Jiinepa — Benna;

* cmpoumsv (OO PYKOBOOCMEOM 83POCIO20 U CAMOCMOSAMENLHO) U 0CBAUBAMb NPUEMbL
peweHus 3a0ay 102U1ecKo20 Xapakmepa 6 COOmeemcmauu ¢ nPpopammoil 4 kiacca.

Pa6ora ¢ undopmanueii u ananus nanubix (Marematudeckasi uHGopManus)

OOyyaromuiics Hay4UuTCs:

* U3BIIEKATb U HUCIIOJIb30BATH JJIsl BBIIOJIHEHUS 3aJaHUI U pelIeHus 3a1a4 HHPOpMaIHIo,
MPEJICTABICHHYIO B IMPOCTEUIITNX CTOJIOYATHIX JUarpammax, TaOJIMIax ¢ JTaHHBIMH O PeallbHBIX
IpoIeccax U sSBICHUSX OKPYKAIOIIEro Mupa (Harpumep, KajaeHaaph, pacliucaHue), B MPeAMeTax
MOBCEIHEBHOM JKU3HH (HAIPUMEp, CYET, MEHIO0, IPalic-IUCT, OOBSBICHHE);

* 3aIlOJIHATH JAHHBIMU MPEIIOKEHHYIO TaOIUILy, CTOJI0UYATYIO TUarpaMMmy;

*  UCNONbL306amMb OISl AHANU3A NPEOCMABNEHUs U CUCMEMAMU3ayuy OaHHbIX MabIuybl,
Kpy2oeble, JUHelHble U Cmoadbuamoele OUaspammvl, cpaQuKku OBUNCEHUS; CPABHUBAMb C UX
NOMOWBIO 3HAYEHUS 8eUYUH, UHMEPNPEMUPO8amsb OanHble Mabauy, OUazpamm u epaguxos;

* WUCMONB30BaTh (POPMAIM30BAHHBIE OMHCAHMSI  MOCIEAOBATEIHHOCTH  JIEHCTBUMN
(amropuT™M, TUIaH, CXeMa) B TMPAKTUYECKUX W YYCOHBIX CHUTYalHsX; JOMOJHATH AJITOPUTM,
YHOPSA0YUBATH IIATH aJITOPUTMA;

*  CcoCcmasnsims MOOelb MEeKCMOBOU 3a0ayU, YUCI080€ BbIPANCEHUE,

*  KOHCMPYUpos8ams X00 PeueHUss MamemMamuieckou 3a0ayil;

*  HAX00umbv 6ce 8epHvle peuleHus 3a0ayu U3 npedsioHCeHHbIX 6APUAHINOB,

* pabomamv ¢ MEKCMOM: BblOeNAMb YACMU Y4eOHO20 MeKCMmd — B80OHYIO0 YACMb,
2NIABHYI0 MBICb U BANCHBLE 3AMEYAHUSL, NPUMEPDL, ULTIOCMPUPYIOUUE ILAGHYI0 MbILCIb, U 8ANCHbLE
3ameuanust; npoeepsinb NOHUMAHUE MEeKCMd,

*  GLINOIHAMbL  NpOeKmHbvle pabomvl no  memam: «HM3  ucmopuu  Opobeiiy,
«Coyuonozuueckuii onpoc (no 3a0aHHOU UIU CAMOCMOAMENbHO 8bIOPAHHOL MeMe)», COCMAGIAMb
NAAH NOUCKA UHGOpMAyUU, omoupams UCMOYHUKY UHGOpMayuU (CHPABOYHUKU, SHYUKIONEOUl,
KOHmpoaupyemoe npocmpancmeo Humepnema u 0p.); 6vloupams cnocobvl npeocmagieHus:
uHgopmayuu,

*  GuINOHAMbL meopyeckue pabomsl no memam: «llepedaua ungopmayuu ¢ nomowwro
Koopounamy, «I paguxu 0sudscenusy;

* pabomamv 8 MaAmMepualbHOU U UHQGOPMAYUOHHOU Cpede HAUANbHO20 00uje2o
00pazosanusi (6 Mom yucie ¢ y4eOHbiMu MOOEIIMU) 8 COOMBEMCMBUL C COOEPAHCAHUEM YUeOHO20
npeomema «Mamemamuxa. 4 kiaccy.

*  KOHCNeKmuposambv y4eOHblll MeKcm,

*  GLINOHAMb (MO0 PYKOBOOCMBOM 83POCN020 U CAMOCHMOAMENbHO) BHEKIACCHbLE
npoekmuvle  pabomsel,  cooupamv  UHPOpPMAYUrd 8  CHPABOYHUKAX,  IHYUKIONEOUSX,
KOHMPOIUPYEMbIX — UHMEPHEeM-UCMOYHUKAX, — NPeOCMAsIsims  UHQDOPMAyuro,  UCNONb3Ys
umerowuecs mexHuyeckue cpeocmaeda,



*  NOML3YACL UHGOpMayuel, HAUOEHHOU 6 PA3IUYHBIX UCMOYHUKAX, COCMABIAMb CE0U
cobcmeennbvie 3a0aqu no npozpamme 4 Kuacca, cmamov coasmopom «3aoaynuxka 4 xkiacca», 6
KOMOPWbIU GKII0UAIOMCS IyHuue 3a0a4u, NpuoymManHvle 00y4arouuMucs.



TEMATHUYECKOE ILIAHUPOBAHUE, B TOM YHUCJE C YYETOM PABOYEW ITPOTPAMMBI BOCIIMTAHUS C
YKA3AHUEM YACOB, OTBOJUMBIX HA YCBOEHUE KAXKIOH TEMBI

1 KJIACC
HaunmeHnoBaHMe pa3ieiioB U TeM KosmuecTso yacos
Ne i/ HporpaMmbi JaekTpoHHbIe (HU(POBHIE)
Bcero | Konrposbnsle | IIpaktuyeckue 00pa30BaTeIbHBIE PECYPChI
paboThI paboThl

Paznen 1. Yucna u apudmerndeckue NeHCTBUS C HUIMH

1.1 I'pynnwvr 2 npeomemos unu ghucyp, obnadarouux 8 0 0 bubnmnoreka ®I'MC Mos lkona
oowum ceovcmeom. Cocmagnenue 2epynnwl https://resh.edu.ru/subject/12/1/
npeomemos N0 3A0AHHOMY  CBOUCMEY
(npusnaky).  Bwidenenue  uwacmu  epynnol
CpaBHeHue Tpynn MpeIMETOB C IOMOIIBIO
COCTaBJIEHUS Tap: OOJbIlle, MEHBIIE, CTOJIBKO
ke, Oonbliie (MeHbIe) Ha... . [lopsaok

1.2 Coeounenue epynn npeomemos 8 0OHO yenoe 6 0 0 bubnuorexa ®I'C Mos Ilkona
(cnoxcenue).  Yoanenue  uacmu  2pynnvl https://resh.edu.ru/subject/12/1/
npeomemos (evrtyumanue). [lepemecmumenvroe
ce0ticmeo cnodcenus epynn npeomemos. Cesa3v
MedHCOY  CNOJCEeHUeM U  BblYUMAHUeM 2pynn
npeomemos. Ananocusi CpagHeHUs:, CLONCEHUs U
BLIYUMAHUSL 2PYIN NPEOMEMO8 CO CPABHEHUEM,
crodceHuem U evluumanuem eeaudun. Yucio
KaKk pe3yJbTaT cuy€ra TpPeAMETOB W  KaK
pe3yivmam usmeperus 6eIuduUn

1.3 Hazpanms, IIOCJIEIOBATEILHOCTD u 9 0 0 bubmnorexa ®I'IC Mos IlIkona
oOo3Hauenne umcen or 1 mgo 9. Harmamguoe https://resh.edu.ru/subject/12/1/
M300paKEHUE UYUCETT COBOKYNHOCMAMU MOUEK,
KOCMAMU OOMUHO, MOUYKAMU HA HUCTIOBOM
ompeske u m. 0. llpeapinyIiee u mociaeayroIiee
qucio. KoauuecTBeHHBIN U MOPSIKOBBIM CUET.




Urenwe, 3amuch W CpaBHEHHWE YHUCENT C
IIOMOILIBIO 3HAKOB =, #, >, <,

1.4 Cio)keHHMe ¥ BbBIYMTAHME YHCEN. 3HAKU 11 bubnuorexka ®I'IC Mos Ilkona

CIIOKCHUS u BBIYUTAHHUI. HazBanus https://resh.edu.ru/subject/12/1/
KOMIIOHCHTOB  CJIO)KCHHSI W BBIYMTAHUA.
Haensaonoe  uzobpadicenue — crodxcenuss u
BLIYUMAHUS C NOMOWBIO 2PYRN NPEOMEMO8 U HA
yucnogom ompeske. Cesa3b mMeHcoy CloHceHuem
U 8blYUMAHUEM. 3A8UCUMOCMb De3VIbMamos
CNOJCeHUsl U BbIYUMAHUS OM  USMEHEHUs.
KoMnonenmog. Pa3HOCTHOE CpaBHEHUE YHCEIN
(Oompmie Ha..., MeHbIIE Ha...). Haxoxnenue
HEU3BECTHOTO CJIAraeéMoro, yMEHbIIAeMOoro,
BBIYMTACMOTO

1.5 CoctaB uucen or 1 mo 9. Crnoxenue u 10 bubmuorexa ®I'MC Mos kona
BbIUMTaHUE B npenenax 9. Tabnuna cioxeHus B https://resh.edu.ru/subject/12/1/
npezenax 9 («rpeyroyibHas»)

1.6 | Pumckue yugpoi. Anpasummuas nymepayus. 1 bubnnoreka ®I'MC Mos Ulkona
«Bonwebnvie» yugpe. https://resh.edu.ru/subject/12/1/

1.7 Yucno u uudpa 0. CpaBHeHUE, CIOXKEHUE U 1 bubnnoreka ®I'MC Mos Ulkona
BBIYUTAaHUE C YUCIOM 0 https://resh.edu.ru/subject/12/1/

1.8 Yucio 10, ero 0003HaueHHE, MECTO B YHCIIOBOM 2 bubaunorexa ®I'MIC Mog llIkona
psny, cocraB. CioXeHHE W BBIYATAHHE B https://resh.edu.ru/subject/12/1/
npenenax 10

1.9 Mosers 1 k., Sk, 10k, 1 p.,2p., 5p., 10 p. 1 bubaunorexa ®I'MIC Mog llIkona

https://resh.edu.ru/subject/12/1/




1.10

Vxpynuenue eounuy cuéma u usmepenus. Cuém
oecsimKamu. Haensonoe usobpasicenue
0ecsimKOo8 ¢ NOMOWbIO mpeyeonvHuKos. YteHne,
3aMKch, CPABHEHUE, CII0O)KCHHE M BBIYUTAHHE
KpPYTJBIX JECATKOBY» (YUCEN ¢ HYISIMH Ha
KOHIIE, BRIPKAIOIIUX I1€JI0€ YHCIIO JECATKOB).
Cuém oOecsmkamu u eounuyamu. Haensonoe
uzobpasicenue O08Y3HAUHBIX UYUCEN C NOMOUBIO
MpeyeoIbHUKO8 U moyveK. 3aluch U YTCHHE
JIBY3HAYHBIX YHUCEII, TIPEACTABICHUE MX B BUJIC
CyMMBI JeCITKOB U efauHui. CpaBHEHHE
IBy3HAYHBIX dmcel. CIo)KeHHWE W BBIYMTAHUC
JIBY3HAYHBIX YMCEll 03 mepexo/ia yepe3 pa3psl.
Ananocusi  medcoy OecamuuHou cucmemou
3anucu yucen u 0ecaAmuyHoOU CUCMeMOl mep

13

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/1/

1.11

Tabnuia CioXeHus OJHO3HAYHBIX YHCET B
npenenax 20 («xBagpatHasy»). CnoxxeHue u
BBIYMTaHUE B npesenax 20 ¢ mepexooM uepes
JECSTOK

butbmnorexa ®I'YIC Moz IlIkomna
https://resh.edu.ru/subject/12/1/

Hroro no pazgeny 70 yacos

Pasnen 2. TexcroBble 3aqaun

2.1

VYcTHOE perieHue MPOCTHIX 3aJad Ha CMBICI
CJIOKEHHUS Y BBIYUTAHUS MPU U3YYCHUH YHUCEI
orl no9

bu6nnorexa ®I'UUC Mos llIkomna
https://resh.edu.ru/subject/12/1/

2.2

3agayva, ycioBue U Borpoc 3agauu. [loctpoenue
HATJISITHBIX MOJIENIel TEKCTOBBIX 3a7a4 (CXEMBI,
CXeMaTH4YEeCKHUE PUCYHKH U JP.)

bu6nnorexa ®I'UUC Mos llIkomna
https://resh.edu.ru/subject/12/1/

2.3

[IpocTsie (B 0fHO eHcTBHE) 3a]a4l HA CMBICI
CJIOKEHHMSI M BBIUUTAHUS. 3a/1a4K Ha Pa3HOCTHOE
CpaBHEHHE (COJIeprKaIIfe OTHOMIECHUS «OOJIbIIe
(MeHbIIe) HA...»). 3ama4uu, OOpaTHBIC JaHHBIM.

Bbubmnorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/1/




CocraBnenue BBIpa}I(CHPII;'I K TECKCTOBBIM
3agadyamM

24

3adauu ¢ HexoppekmuviMu GOPMYIUPOSKAMU
(nuwHuMU u HenoaHbIMU OQHHbIMU,
HepealbHbIMU Y CILOBUSMUL)

butbmnorexa ®I'UUC Moz IlIkomna
https://resh.edu.ru/subject/12/1/

2.5

CocraBHblI€ 33/1a4 Ha CIIOKEHUE, BBIUUTAHUE U
pa3HOCTHOE CpaBHeHHWE B 2—4 neicTBuUS.
AHanu3 3aJayud U IUIAHUPOBaHUE Xona e€
pelIeHusl. Coommnecenue NOJIY4eHHO020
pe3yibmama ¢ yclosuem 3a0adi, OyeHKa e20
npagoonooodus. 3anuck pelieHus U OTBETa Ha
BONIPOC 3a7aud. Apu(METUIECCKHE JICUCTBUS C
BEJIMUYMHAMU TIPU PEIICHUU 3a7a4

Bubnuorexa IT'MC Mos IIxona
https://resh.edu.ru/subject/12/1/

Hroro no pazneny 20 yacos

Paznen 3. 'eomerpuueckue GpUrypbl 1 BeTUYHHbI

3.1

OcHOBHBIC MMPOCTPAHCTBCHHLIC OTHOMICHUSA:

BbIIIE — HIDKE, IIMpEe — YXKe, TONIE —
TOHBILIE, CIEPEIU — C3a]U, CBEPXY — CHU3Y,
cieBa — crmpaBa, Mexay U ap. CpaBHeHHe

¢uryp no dopme u pazmepy (BU3yalbHO)

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/1/

3.2

PaCHOSHaBaHI/Ie 1 HAa3bIBAHHC FeOMeTpI/ILIeCKI/Ix
dbopM B OKpyXKarolleM MHUpe: Kpyr, KBaapart,
TPEYroJbHUK, MPSAMOYTOJIbHHUK, KyO, 1Iap,
napajiejaenunes, NupaMu/a, UIMHAP, KOHYC.
[IpencraBnenus 0 IJIOCKHAX Hu
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaX.

bubanorexa ®I'YC Mos lIxoaa
https://resh.edu.ru/subject/12/1/

33

CocraBnenue ¢uryp w3 yacteil m pazOueHue
¢uryp Ha vactu. Koncmpyuposanue guzyp u3z
nanrovex. OObeOUHEHHE W  MEpeceyeHHe
reoMeTpruYecKux Guryp

bubanorexa ®I'UC Mos lIxona
https://resh.edu.ru/subject/12/1/




34

Touku u MHUK (KPUBBIE, MIPSIMBIC, 3aMKHYThIC
U He3aMKHyThe). Obracmu u  epanuybl.
Jlomanas. TpeyrompHHK, YeTHIPEXYTOJIbHUK,
MHOT'OYTOJIbHUK, €0 BEPLIMHBI H CTOPOHBI

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/1/

3.5

Otpe3ok um ero oOo3HaueHue. M3mepeHwue
JUTMHBI OTpe3Ka. EAMHUII JUTMHBL: CAHTUMETP,
JNEIUMETpP; COOTHOUICHHE MEXIy HUMHU.
[locTpoenne otTpe3ka 3aJaHHOW JJIMHBI C
MOMOIIBIO JTMHEUKH

bubmnorexa ®I'UUC Moz IlIkomna
https://resh.edu.ru/subject/12/1/

Hroro no pazneny 14 yacos

Paznen 4. BennunHbl ¥ 3aBUCHMOCTH MCXKAY HUMHA

4.1

CpaBHeHUE U yropsiioueHue BemuuH. Oowutl
npunyun  usmepenusi  geauuun.  Eounuya
usmepeHus (mepka). 3asucumocms
pe3yibmama usMepeHusi om 8uloopa MepKu.
Heobxooumocme 6vlibopa eounoti mepku npu
CPABHEHUU, CNLONCEHUU U BIYUMAHUU BETUYUH.
Ceoticmea eenuuun

buommorexa PIT'UC Mos lkoia
https://resh.edu.ru/subject/12/1/

4.2

H3mepenne MAaccChl. Ennnuna MAacCHI:
KUJIOTPaMM. H3mepenne BMECTHMOCTH.
EnuHniia BMECTUMOCTH: TUTP

bub6anorexa ®I'YIC Mos llIxoaa
https://resh.edu.ru/subject/12/1/

4.3

Ilouck  3axoHomepHOCMell. Habnwoenue
3asucumocmeni  mMexHcoy KOMNOHEHMAaMu U
pe3yrbmamam apu@dmemuieckux Oetucmeut,
ux gpuxcuposauue 8 peu.

bubanorexa ®I'UC Mos lIxona
https://resh.edu.ru/subject/12/1/

4.4

Yucnosoii ompe3ox

bubanorexa ®I'UC Mos lIxona
https://resh.edu.ru/subject/12/1/

Wroro no pazpeny 10 yacos

Paznen 5. AnreOpanyeckue mpeacTaBIeHUs




5.1

UreHre M 3alUCh YHCIOBBIX W OYKBEHHBIX
BeIpakeHUl B 1-2 geiictBusi 6e3 CKOOOK.
Pasencmeo u mnepasencmeo, ux 3anucv c
NOMOWbIO 3HAKOB >, <, =

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/1/

52

Ypasnenus suoaa +x =b,a—x=b, x—a = b,
peuiaemvle HA OCHOBE B3AUMOCEA3U MeHCOY
YaACMbIo U Yeabim

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/1/

5.3

3anuce nepemecmumenbHo20 ceolicmea
CNLOJACEHUS C NOMOWBIO OYKBEHHO20 PABEHCMBA:
at+b=b+a

bubanorexa ®I'UC Mos Ikona
https://resh.edu.ru/subject/12/1/

54

3aHI/ICI) B3aMOCBS3HU Mencz{y CJIOKCHUECM H
BBIYUTAHUEM C IIOMOIIbIO OYKBCHHBIX PABEHCTB
BUma:at+b=c,b+a=c,c—a=b,c—b=a

bub6anorexa ®I'YIC Mos lIxoaa
https://resh.edu.ru/subject/12/1/

Wroro no pazneny 14 yacos

Pa3zzgen 6. MareMaTHYeCKUH A3BIK U DJIEMEHTHI JIOTUKHU

6.1

3HAaKOMCTBO C CHMBOJIAaMH MAaTE€MaTHYECKOTO
SI3BIKA: uuppamu, OykBamH, 3HaKaMH
CpaBHCHI/ISI, CJIOKECHHS MW BbIYUTAHUA, HX
HCITOJIb30BaHUE TS MIOCTPOEHUS
BBICK&?;BIB&HI/Iﬁ. OnpeneneHHe NCTUHHOCTH H
JIOKHOCTH BBICKA3bIBaHUH. [TocTpoenue
MOJIeJIE TEKCTOBEIX 3aJ1au

buommorexa PTUC Mos lkoia
https://resh.edu.ru/subject/12/1/

6.2

3HAaKOMCTBO €  3ajJjayaMd  JIOTUYECKOIO
XapakTepa v CrocodamMu uxX perieHus

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/1/

Hroro no pa3neny 2 yaca

Paznen 7. Pabota ¢ undopmarueil n aHaau3 TaHHBIX

7.1

OcCHOBHBIE CBOWCTBA MPEAMETOB: LIBET, (hopma,
pasmep, Marepua, Ha3Ha4YCHHUE,
pacnojoxkeHue,  KoiuuectBo.  CpaBHeHHE

bubmuorexka PI'IC Mos IlIkona
https://resh.edu.ru/subject/12/1/




IPEMETOB U TPYIII MPEIMETOB 110 CBOWCTBAM.
Tabnuna, ctpoka u cronber Tabmuiel. UteHne
u 3aI0JTHECHHE TaOJIHIIBI. [Touck
3aKOHOMEPHOCTH  pPa3MEUICHUsT  OOBEKTOB
(aucen, Guryp, CAMBOJIOB) B TaOJIHIIC

7.2 Cb6op u mpexacraBieHue wuHpoOpMaKH O 1 0 0 bu6mmoreka ®I'IC Mos IIkona
C€IMHUIIAX W3MEPEHHS BEIUYUH, KOTOpPbHIC https://resh.edu.ru/subject/12/1/
UCIOJIb30BAINCh B JPEBHOCTH Ha Pycu u B
JIPYTHUX CTpaHax

Hroro no pazneny 2 yaca
OuieHouHbI€ NpoLeyphl 1 yac
OO6m1ee K0JIMUECTBO YacoB 1o nporpamme 132 gaca
2 KUIIACC
HaunMeHoBaHMe pa3/ie/ioB U TeM Kosmmuecrso yacos
Ne i/m DOIDAMMEI pasi DJIeKTpOHHbIe (LM (ppOoBbIE)
porp Bcero Kontponbusie | Ilpaktuueckue 00pazoBaTelbLHbIE pecypehl
paloThI paboTHI
Pazpen 1. Uucna u apudmernueckue I1eUCTBUS C HUMU
1.1 Yucna B npenenax 100. CorHsa. Cuér coTHAMH. 6 1 0 bubmmoreka ®I'IC Mos IIkona

Haensonoe usobpasicenue comen. Utenwue,
3aMuch, CpaBHEHHE, CIIOKEHHE U BBIYMTAHUE
«KPYTJIBIX COTECH» (YMCeN ¢ HyJSIMH Ha KOHIIE,
BBIp@XKAIOIIMX IeJoe 4YHuciao coTeH). Cuém
comusamu, oecsasmkamu u eounuyamu. Haznaonoe
uzobpascenue mpéxsHaynvix uducen. Hmenue,
3anuchb,  ynopsaoouueamue U  CPAGHEHUE
MPEX3HAUHBIX YUCeT, UX Npeocmasietue 8 uoe
CYMMbL COMeEH, 0eCAMKO8 U eOUHUY (OecAmudHbL

https://resh.edu.ru/subject/12/2/




cocmas). CpasHeHue, CloJiceHue U BbluUManue
MPEX3HAYHBLIX — uucen.  Auanocusi  mexncoy
0eCAMUYHOU CUCMEMOU 3aNUCU MPEX3HAUHBIX
yycen u 0ecAMUYHOU CUCMEMOU Mep

1.2

3anuch paBeHCTBa, HEpPaBEHCTBA.
YBenuyeHne/yMeHbIICHHE YUCla Ha HECKOJIBKO
€/IMHULY/IECATKOB; Pa3HOCTHOE CPAaBHEHHE YHCEI

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

1.3

Hewn3BecTHBIIT KOMIIOHEHT ACHCTBHUS CIOXKCHHUS,
JICUCTBUS BBIYMTAHUS; €r0 HaxoxaeHue. [[puémpl
YCTHOTO  CJIOKEHUS Y BBIYMTAHUS  YHUCEI
B rpeaenax 100 Oe3 mepexoja | C MEpexoioM
yepe3s  pasps. IIucemennoe CIIOKCHHE
Y BbluMTaHue uyucen B npenenax 100. 3anuch
CIOKEHUS W BBIUMTAHMS JBY3HAYHBIX YHCEN
«B CTOJIOUK. [lepemecturensHoe,
COUETaTeIbHOE  CBOMCTBA  CIIOXKCHHSA,  HX
NpUMEHEHUE MJi1 BbIYMCICHHH. B3auMocBsa3b
KOMITOHEHTOB U pe3yJIbTaTa JEHCTBUS CIOKEHUS,
nerctBus BbluMTaHus. lIpoBepka pesynbrara
BBIYHCIICHUS] (PEalbHOCTh OTBETa, OOpaTHOE
neiictBue). BblunTaHue cymMMBl U3 YMCIA.
Brruntanue ymncia u3 CyMMmbl

10

bubanorexa ®I'YIC Mos lIxoaa
https://resh.edu.ru/subject/12/2/

1.4

VYMHOXEHUE U JIeNIEHWE HATypalbHBIX YHUCEN.
3HaKu yMHOXeHHs U aeneHus (-, :). [eicTBus
YMHOXKEHHS U JIEJICHUS YUCENl B TPAKTUYECKUX U
y4eOHBIX cHUTyanusix. Ha3BaHWsS KOMITOHEHTOB
JIEUCTBUI YMHOKEHHS, ICIICHUS

12

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/

L.5

I'paguueckas unmepnpemayus ymHodCeHUs U
Oenenus. CBSI3b MEXAYy YMHOXEHHEM U
nenenueM. [IpoBepka yMHOXXEHUS W JICNICHHS.
Haxoxnenne HEHU3BECTHOTO MHOXKHTEI,
JIeTUMOT O, JEeTTUTEs. Ceazv medncoy

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/




KOMNOHEHMAMU U pe3yaibmamamit YMHONCeHUs. U
oenenus

1.6 KpartHoe cpaBHenue uncen (OObIIE B ..., MEHBIIIE 3 bubmuorexa ®I'MC Mos [kona
B ...). [lenurenu u KkpaTHbie https://resh.edu.ru/subject/12/2/
1.7 YacTHble cnydyan yMHOKeHuUs U aenenus ¢ 0 u 1. 1 bubmuorexa ®I'MC Mos [kona
HegosmoxHocTh penenus Ha 0 https://resh.edu.ru/subject/12/2/
1.8 [Topsimok BBIMOJHEHUS ACHCTBUI B BBIPAKEHUSIX, 2 bubmorexa ®PI'C Mos IlIkona
COIEPKAIMX YMHOXKEHHE W JeneHue (o https://resh.edu.ru/subject/12/2/
CKOOKamu U 0e3 HUX)
1.9 [IepemecTuTenbHOE CBOMCTBO YMHOXKEHUS 1 bubnnoreka ®I'MC Mos Ulkona
https://resh.edu.ru/subject/12/2/
1.10 | TabnuuHble ciay4yaul yMHOXKEHUS, NEJIEHUS NpU 12 bubnnoreka ®I'MC Mos Ulkona
BBIYMCIICHUAX M peureHnd 3anad. TalOmuia https://resh.edu.ru/subject/12/2/
yMHOXeHHS. TaOIuyHOe YMHOKEHHUE U JICJICHHE
yucen B npenenax 50
1.11 YucnoBoe  BBIpaXKEHHWE:  YTEHHUE,  3allHCh, 2 bubmuorexa ®I'MC Mos [kona
BBIYMCIICHHE 3HaueHud. [lopsaok BBINMOIHEHUS https://resh.edu.ru/subject/12/2/
JICWCTBUIA B UHCIIOBOM BBIPAKEHUH, COJICPIKALIEM
NEHCTBUS  CIIOKEHHS U BblUMTaHUA  (CO
ckoOkamu/6e3 ckobok) B mpenenax 100 (mo Tpéx
u Oosiee ACMCTBUIA); HAXOXKICHUE €r0 3HAUYCHUSI.
PaunonaneHbie NIPUEMBI BBIYMCIICHHM:
HCIIOJIb30BaHUE MEPEMECTUTENBHOTO u
COYETaTEIbHOTO CBOMCTB
1.12 | PacmpenenutenbHOE  CBOMCTBO  YMHOXKEHHS. 4 bubnmoreka ®I'IC Mos IIkona

[IpaBuno  geneHuss CyMMbl Ha  YHUCIHO.
BreTabmuuHoe yMHOXEHUE U JICICHHUE. Y CTHBIC
npuéMbl BHETAOIMYHOTO YMHOXKCHHS U JICTICHHUS.

https://resh.edu.ru/subject/12/2/




Hcmonp30BaHne CBOMCTB YMHOXCHUSA U ACTICHUSA
AJId pauoOHaJIM3allun BBIYMCIICHUI

1.13

Jlenenue ¢ OCTaTKOM C MOMOIIBID MOJEICH.
KoMnoHeHTBI ACICHHS ¢ OCTaTKOM, B3aMOCBSI3b
MEXIY HUMH. AJITOPUTM JEJIEHUS C OCTATKOM.
IIpoBepka fesenus ¢ 0CTaTKOM

bub6anorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

Utoro no pazaeny 60 yacoB

Pasnen 2. TexcroBele 3agaun

2.1

UreHune, aHanus 3a1aqu, NPEICTABICHUE TEKCTa
3a7a4d B BUJE PHUCYHKA, CXEMbl WM Jpyroi
MOJIEJIH, IUNIAHUPOBAHUE U PEeATIU3alusl PEILICHUS.
[Inan pemeHus 3agauu B J1Ba IEHCTBHSA, BBHIOOD
COOTBETCTBYIOIIMX  IUIAHY  apu(pMETHYECKHX
neiicTBuil. 3amuch pelieHus W OTBETa 3aJayu.
Pemenune TEKCTOBBIX 3aJad Ha IPUMEHEHHE
CMbICIIa apU(PMETUYECKOTO JeHCTBUS (CII0KEHNE,
BBIUUTAHUE, YMHOXEHUE, JeieHue). PacuéTHbie
3a/la4yil Ha YBEJIMYEHUE/yMEHbIIEHNUE BEINYMHBI
Ha HECKOJbKO €IMHHUIY/B HECKOJBKO pas.
@®ukcanusi OTBETa K 3aJade M €ro mpoBepKa
(popmynupoBaHue, MpoBepKa Ha TOCTOBEPHOCTD,
CIIEIOBaHHE IUIaHY, COOTBETCTBHUE
IIOCTaBJIEHHOMY BOIIPOCY)

10

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/

2.2

[IpocTeie 3amaun Ha CMBICT YMHOXEHUS U
neneHus (Ha paBHbIE YacTH U IO COAEPKAHMIO),
WX KpaTKas 3aluCh C TIOMOIIBIO TabmuIl. 3a1auu
HA  KpaTHOe CpaBHEHHE (conmeprkammme
OTHOIICHUS «Ooblie (MEHbBIE) B ...»). BzaumMHo
oOpaTHble 3amaud. 3adauu HA HAXONCOeHUe
«3a0YMAHHO20 YUCTA»

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/




2.3 Cocmasnvie 3a0auu 6 2—4 Oeticmeus Ha 6ce 4 bubmuorexa PI'C Mos IlIkona
apugpmemuueckue Oeticmeus 6 npedenax 1000 https://resh.edu.ru/subject/12/2/

24 3amaun ¢ OyKBEHHBIMH JaHHBIMH. 3aJadd Ha 5 bubanorexa ®I'UC Mos lIkona
BBIUMCJICHUE [UIMHBI JIOMaHOW; IIEpUMETpa https://resh.edu.ru/subject/12/2/
TPEYTOJIbHUKA U YETHIPEXYTOJbHUKA; TUTOIIAAN U
nepuMeTpa NpsSMOYTOJIbHUKA U KBaJpaTa

2.5 CrnoxeHue M BBIUUTAHUE HM3YYEHHBIX BEIMYMH 5 bubnuoreka ®I'IC Mos IIkona

IIPU pELICHUH 3a]a4

https://resh.edu.ru/subject/12/2/

Hroro no pazpeny 32 yaca

Paznen 3. IlpocTpancTBEHHBIE OTHOLICHHS U T€OMETpUUYECKUe QUTYPBI

3.1 Pacnio3naBanue u n300pakeHue 1 bubmuorexa ®I'MC Mos [lkomna
reoMeTpuueckux ¢Quryp: Touka, mpsMmas, Jyd, https://resh.edu.ru/subject/12/2/
OTPE3OK, MpAMOi1 yrod, JIOMaHas,

MHOTOYT'OJIbHUK. [TapannensHele "
nepeceKaroIrecs npsmble

3.2 IlocTpoeHue oTpe3ka 3aJaHHOW JUIMHBI € 2 bubnmnoreka ®I'MC Mos Hlkona
MOMOIIBIO JIMHEUKU. [lnockocmy. Yeon. Ipamoti, https://resh.edu.ru/subject/12/2/
ocmpulii u mynotl yenwl. IlepnenouxynapHvie
npsamvle

33 [Ipssimoyronsuuk. KBaapar. CBolicTBa CTOPOH U 1 bubnnoreka ®I'MC Mos lkona
YIJIOB IIPSIMOYTOJIBHUKA U KBaApara https://resh.edu.ru/subject/12/2/

34 ITocTpoenue Ha KJIETYaTOU Oymare 2 bubmuoreka ®I'IC Mos IIkona

OpsIMOYTOJIbHUKA € 33JaHHBIMM  JUIMHAMU
CTOPOH, KBaJpara ¢ 33JaHHON JJIMHON CTOPOHBI.
Jnmuna snomaHou. M3mepenue nepumerpa
JAHHOTO/M300paKEHHOTO MPSIMOYTOJIbHUKA
(kBagpara), 3amuch pe3yjbTaTa H3MEPEHUS B
CaHTHMETpax

https://resh.edu.ru/subject/12/2/




3.5 [IpssmoyronpHBINA Napauienenunesn, kyd. Kpyr u
OKPYXXHOCTb, WX LEHTp, paguyc, JIuamerp.
upkyb. BrruepunBanue Y30pOB u3
OKPY’KHOCTEH € IOMOILBIO LIUPKYJIS

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

3.6 Cocmasnenue ¢ueyp uz uacmeti u pasouenue bubmuorexa ®I'MC Mos [kona
¢ueyp na wacmu. llepeceuenue 2eo mempuyeckux https://resh.edu.ru/subject/12/2/
Quzyp

3.7 EnuHunel  OOWHBI:  MUJUIUMETP,  KHAJIOMETP. bubmorexa ®I'C Mos IlIkona

[IepumeTp npsIMOYTroJIBHHUKA M KBajIpaTa

https://resh.edu.ru/subject/12/2/

3.8 Inowaow 2eomempuiecKou Queypeo.
Henocpeocmeennoe — cpasnenue — gueyp  no
niowaou. HMzmepenue niowaou. Eounuyvl
niowaou (keaopammboiil canmumemp,
K8aOpamuwvlli deyumemp, KAOPAMHbIL Memp) U
coomnowtenuss ~ mexcoy — Humu.  Ilnowaow
NPAMOY20JIbHUKA. Inowaow Keaopama.
Inowaou Queyp, COCMAaBIeHHbIX u3
NPAMOY2O0NbHUKOS8 U K8AOPAMO8

bub6anorexa ®I'YIC Mos lIxoaa
https://resh.edu.ru/subject/12/2/

3.9 O6vém  eceomempuueckoi  guaypvl.  Eounuybl
00véma (Kybouueckuul cawmumemp, KyOuueckut
Odeyumemp, KyOuuecKuti Mmemp) u COOMHOUEHUs
mexncoy  Humu.  OO0vEM  NpAMOY20bHO2O
napanienenunedda, 00vém Kyoa

bubaunorexa ®I'UC Mos Ikona
https://resh.edu.ru/subject/12/2/

3.10 |IIpeoOpa3oBanue, CpaBHEHHE, CIOKEHHUE U
BBIUYMTAHUE  OJHOPOJHBIX  T'€OMETPUUYECKUX
BCIIMYUH

bubanorexa ®I'YC Mos Ixona
https://resh.edu.ru/subject/12/2/

Hroro no paszneny 16 gacos

Paznen 4. BenuyuHbl U 3aBUCUMOCTH MEXIY HUMU




4.1

Benuuunsl: cpaBHeHHME 1O Macce (EQUHMLA
Macchl — KWIOIpaMM); HM3MEpPEHHE JUIMHBI
(eqMHMLBI  JJIMHBL —  MeTp, JAeLuMeTp,
CaHTUMETP, MUJIIIUMETP)

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

4.2

CoOTHOIIICHHE MEXIY CIUHHUIIAMU BEIIMYHHBI (B
npeaenax 100), ero mpuMeHeHue IS peHIeHUs
NPaKTUYCCKHUX 3a/1a4

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

4.3

3asucumocms  pesyrbmama  uzMepeHus  om
evioopa mepku. Croocenue u  8vluUMaHUe
senuyun. Heobxooumocms  6vlOOpa  eOuHoll
MepKU NpU CPABHEHUU, CILOHCEHUU U BbIYUMAHUU
BeUYUH

bubanorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/

4.4

Eounuywr eépemenu (munyma, wac, cymku) u
coomHowtenuss  mexncoy Humu. OnpeodeneHue
epemenu no yacam. Ilouck 3axomomepHocmel.
Habnooenue 3asucumocmet medxncoy
KOMNOHEHMAMU U Pe3VIbmMamam. YMHOMCEHUsL U
oejenust

buommorexa T UC Mos lkoia
https://resh.edu.ru/subject/12/2/

4.5

Dopmyna nrowaou npamoyeoavHuxka: S = a - b.
Dopmyna 0b6véma NPAMOY20IbHO20
napannenrenuneoa. V= (a-b) - c

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/

Nroro no pazgeny 7 yacoB

Paznen 5. AnreGpandeckuie mpeacTaBIeHUs

5.1

UreHre W 3amHCh YHCIOBBIX M OYKBEHHBIX
BBIPOKCHUH, CONEPIKAIIUX JCHCTBHSI CIOKCHHUS,
BBIUMTAHUS, YMHOXKEHHS H  JeieHus  (co
CKOOKaMH U 0e3 CKOOOK). Bwiuucnenue 3nauenuil
npocmeuuux — OYKGEHHbIX — BbIPANCEHUN  NpU
3A0aHHBIX 3HAYEHUAX OYKE

bubanorexa ®I'YC Mos Ixona
https://resh.edu.ru/subject/12/2/




52

3anuch B3aMMOCBSI3M MEXKIYy YMHOXCHHEM U
JEJICHUEM C TIOMOIIbI0 OyKBEHHBIX PaBEHCTB
BUjgaa-b=c,b-a=c,c:a=b,c:b=a

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

53

Obobwénnas 3anuco ceovicms 0 u 1 ¢ nomowwio
oyxeennvlx hopmyn: a-1=1-a=a;a-0=0-
a=0,a:1=a;0:a=0uodp

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

54

Obobwénnas 3anuce ceolicme apugmemuyecKux
deticmautl ¢ noMowbto OyKeeHHvix opmyn: a + b
= b + a — nepemecmumenvbHoe CEOUCMBO
cnooacenus;, (a + b) + ¢ =a + (b + ¢) —
coyemamenbHoe C8OUCMEBO CLodceHUs, a b = b -
a — nepemecmumensHoe C8OUCME0 YMHONCEHUS,
(@a-b) - c=a- (b c — couemamenvhoe
C80UCME0 YMHOJCeHUus, (a +b) -c=a-c+ b -c
— pacnpeoenumenbHoe C8OUCMBO YMHONCEHUs
(ymHOMCEHUE CYyMMbL HA Yucno); (a + b) —c = (a
—c¢)+b=a+ (b-c)— evluumanue uucia uz
cymmol; a — (b + ¢) = a — b — ¢ — evluumanue
cymmol uz yucna; (a +b):c=a:c+b:c—
oeleHue CyMMbl Ha YUCTO U Op

bubanorexa ®I'UC Mos Ikona
https://resh.edu.ru/subject/12/2/

5.5

VpaBHeHust BUja a - X =b,a:x=b,x:a=0>b,
pelraeMble Ha OCHOBE Tpaduueckod Mojenn
(mpsimoyronpHUK). KoMMeHTHpOBaHUE pelIeHUS
YpaBHEHUU

bub6anorexa ®I'YIC Mos llIkoaa
https://resh.edu.ru/subject/12/2/

Hroro no pazgeny 9 yacos

Pa3zzgen 6. MareMaTHYEeCKUHA A3BIK U DJIIEMEHTHI JIOTUKHU

6.1

3HaKOMCTBO CO 3HAaKaMU YMHOXXCHHS U JCTICHHUS,
ckoOKkaMu, crmocobamMu M3 OOpaxeHus U
00O3HaUeHMsI TPSIMOM, Jyda, yria, KBajpaTa,
NpSIMOYTOJIbBHUKA, OKPYXHOCTH W Kpyra, HX
pamuyca, auaMerpa, ueHrpa. OmnpezneneHue
UCTUHHOCTH M  JIO)KHOCTU  BBICKA3bIBAaHMH.

bubanorexa ®I'YC Mos Ixona
https://resh.edu.ru/subject/12/2/




[TocTpoenre mpocTelmx BbICKA3bIBAHUM BHUIIA
«BEPHO/HEBEPHO, UTO ...», KHE», «ECIIH..»

6.2

3HAKOMCTBO C 33/1a4aMH JIOTHYECKOTO XapaKkTepa
U CIIOCOOAMU MX PELICHUs

bub6anorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

Nroro no pazgeny 3 yaca

Paznen 7. Pabora ¢ nHpopmanuel u aHAIN3 JaHHBIX

7.1

Haxoxnenue, ¢GopMylnupoBaHHe OJHOTO-ABYX
o0mmx mnpu3HaKoB Habopa MaTeMaTUYECKHX
OOBEKTOB: YHCEJ, BEIMYUH, TE€OMETPHUYECKHX
¢buryp. Knaccuduxamus 00beKTOB 110 3aJaHHOMY
17001 CaMOCTOSITENTEHO YCTaHOBJICHHOMY
NpU3HaKy. 3aKOHOMEPHOCTh B PpSy YHUCEI,
F€OMETPUYECKUX ¢uryp, 00BEKTOB
MTOBCETHEBHOMW KU3HU

bubaunorexa ®I'UC Mos lkona
https://resh.edu.ru/subject/12/2/

7.2

BepHble (MCTHHHBIE) U HEBEpHBIE (JIOKHBIE)
YTBEPKACHUS, COAEpXKAIIUE KOJIUYECTBEHHBIE,
MPOCTPAHCTBEHHbIE OTHOIIEHHUS, 3aBUCUMOCTHU
MEXIY YU CcIaMU/BETUUYNHAMU.
KoncrpyupoBanue YTBEPKICHUI c
HCIIOJIb30BAHUEM CIIOB «KaXKJBI», «BCEM

bub6anorexa ®I'YIC Mos llIkoaa
https://resh.edu.ru/subject/12/2/

7.3

Yrenue U 3an0aHEHNE TAOIUIEI. AHAIN3 JaHHBIX
Ta0muiel. Pabora ¢ Tabmuumamu: W3BIIEYEHUE U
UCIIOJIb30BaHUE JIII  OTBETa HA  BOIPOC
uH(poOpMalliK, TPEACTaBICHHOW B  Talnwuile
(Tabnuubl  CIOXKEHWS, YMHOXKEHUs; rpaduk
IEKYypCTB, HAOMIOJEHUS B MPUPOAE U Jp.).
Brecenne naHHBIX B TaONUIy, JOIOJTHECHHE
mojmenelt  (cxeMm, H300pakeHUil) TOTOBBIMHU
YHCIIOBBIMU JTaHHBIMH. CocraBieHue
MOCIIEAOBATENHHOCTH  (IIETIOYKH) TMPEIMETOB,
yucen, Guryp u Ip. mo 3alaHHOMY TIPABUITY

bubanorexa ®I'YC Mos Ixona
https://resh.edu.ru/subject/12/2/




7.4 Ynopsoouennwvii nepebop eapuanmos. Cemu
aunuu.  Ilymu.  [lepeso  6o3modrcHoOCHell.
Onepayusa. Obvexkm u pesyrbmam onepayuu.
Onepayuu  Hao  npeomemamu,  ¢uesypamu,
yucnamu. Ilpsmeie u obpamuvle onepayuu.
Haxoorcoenue HeU36eCMHbIX. obvexma
onepayuu, 8bINOIHAEMOU ONepayul, pe3yibmama
onepayuu. Illpoepamma Oeticmsuii. Ancopumm.
Jlunetinvle, pazeemenéHuvie U YUKIUYECKUE
aneopummbl. Cocmasnenue, 3anuce u
8bINOIHEHUE AN2OPUMMO8B PAZIUUHBIX BUO08

bubanorexa ®I'UC Mos lIkona
https://resh.edu.ru/subject/12/2/

7.5 Anroput™bl (puéMbl, MpaBuia) YCTHBIX U
NUCbMEHHBIX  BBIYUCIEHHH, H3MEpeHud U
MIOCTPOCHHS TEOMETPHYIECKUX (HUryp

buommorexa T UC Mos lkoia
https://resh.edu.ru/subject/12/2/

7.6 [IpaBuna paboThl C AJIEKTPOHHBIMU CPEICTBAMU
oOyueHust (9eKTpoHHOH (opmoil  ydeOHOrO
ocoOus1, KOMITBIOTEPHBIMU TPEHAKEPAMU

buommorexa PTUC Mos lkoia
https://resh.edu.ru/subject/12/2/

7.7 Cb6op wum mpencraBieHue HHGOpPMaLUM B
CIPAaBOYHHMKAX, OJHIMKIONEAMSIX, HHTEPHET-
UCTOYHUKAX O NPOAODKUTEIBHOCTU JKU3HU
Pa3IUYHBIX )KUBOTHBIX U PACTEHUH, UX pa3Mepax,
COCTAaBJIEHHUE IO MOJIyYEHHBIM JaHHBIM 3a/1a4y Ha
BCE YEThIpe apu(PMeTHUYECKuX AEUCTBUS, BHIOOP
Jy4YlIMX 3a7ad M COCTaBJIECHHE «3aJauyHuKa
KJ1acca»

bubaunorexa ®I'UC Mos Ikona
https://resh.edu.ru/subject/12/2/

Hroro no pazneny 9 yacos

O1ieHOYHBIE TPOLIETYPHI 3 Yaca

O01ee KoMMYecTBO YacoB Mo mporpamme 136 yacos




3 KJIACC

Neni/mm HaumeHoBaHue pa3iesioB U TeM KoJsmn4yecTBo 4acoB dekTpoHHbIe (LM (POBbLIE)
NMPOrpaMmblI Bcero Kontponbablie| [IpakTrueckue o0pa3oBaTejibHbIE PECYpPChI
paboThl paboThl

Paznen 1 Yncna u apudmeTnyeckue AeUCTBUS C HUMU

1.1 Cuet ThICST9aMu. Pa3psiapl M KJacchl: Kiiace 8 0 0 EH6HI;I/OTGI§‘ dDFI/I/Cfﬁ/[l(:);} LKOTa»
e IMHULI, KJIaCC THICSIY, KJIACC MIJUIMOHOB H ttps://m.edsoo.ru/7 =
r.1. Hymepanusi, cpaBHeHHE, CIIOKEHUE U
BBIYMTAHUE MHOTO3HAYHBIX Ynce (8
npeoenax 1 000 000 000 000).
[IpencraBieHne HaTypalIbHOTO YKCIA B
BHJIC CYMMBI pa3psiIHBIX ClIaraeMbIX

1.2 VMHOXKEHNME ¥ nenenne uncen Ha 10, 100, 5 1 0 bubanorexka ®I'MIC «Mos mKoaa»
1000 u 1.1. IlicbMeHHOE YMHOKEHHE U https://m.edsoo.ru/7f4110fe
neneHue (0e3 octaTka) KpYyIJIbIX YUCel

1.3 Y MHOKEHHE MHOFO3HAYHOIO YHCIA Ha 4 0 0 bubanorexka ®I'MIC «Mos mKoaa»
0JIHO3HAYHOE. 3aIUCh YMHOKEHHUS B https://m.edsoo.ru/7f4110fe
CTOJIOMK

1.4 JleNerie MHOTO3HAYHOT0 YHCIA Ha 7 0 0 bubmnorexa ®I'MIC «Mos mKoaa»
OJIHO3HAYHOE. 3aIUCh JEJIEHHS YTIIOM https://m.edsoo.ru/7f4110fe

1.5 V MHOKEHHE HA TBY3HAUHOE H TPEX3HAUHOE 3 0 0 bubmnorexa ®I'MIC «Mos mKoaa»
uncio. OGwuii ciyuati yMHONCEHUS https://m.edsoo.ru/7f4110fe
IMHO203HAYHBIX YUCEN

1.6 TIpoBepKa MPABHITHHOCTH BHITOMHEHHS 1 0 0 bubmnorexa ®I'MIC «Mos mKoaa»
MENCTBUI ¢ MHOTO3HAYHBIMU YHCIAMU: https://m.edsoo.ru/7f4110fe
QITOpPUTM, 0OpaTHOE JCHCTBUE,
BEIYHCIICHIE HA KAbKYJISITOPE




1.7 VCTHO® CIIOMKCHHE, BEIMUTAHNE, 2 bubanorexa ®I'VIC «Mos mKoaa»
YMHOXEHHE U JIEJICHUE MHOTO3HAYHBIX https://m.edsoo.ru/7f4110fe
YHUCEN B CIIy4asiX, CBOJUMBIX K JICUCTBUSIM
B npenaenax 100
1.8 VIpOIIEHHe BEIMHCIIEHHIT C 3 bu6nmuorexa ®I'NC «Most mikosa»
MHOTO3HAYHBIMH YKCJIaMU Ha OCHOBE https://m.edsoo.ru/7f4110fe
CBOWCTB apU(METUUECKHX JCHCTBHI
1.9 [TocTpoeHue U UCIONb30BaHUE AIFOPUTMOB 2 brbmiorexa PIUC «Mos mkona»
M3YYEHHBIX CIIyYaeB YCTHBIX U httDS//medSOOful7f41 10fe
MACEMCHHBIX IEHCTBHI ¢ MHOTO3HAYHBIMH
YHCIaMU
Wroro no pazzueny 35 yacos
Pa3nen 2 PaGoTa ¢ TEKCTOBBIMU 3a1a4aMH
2.1 AHATH3 327240, TIOCTPOCHHE 8 bubmnorexa ®I'MIC «Mos mKoaa»
b
rpaddeckux Mozeneii n TaGIHiL, https://m.edsoo.ru/7f4110fe
MJIaHUPOBAHUE U peaTn3alus perIeHus.
[Touck pa3HbIX cIOCOOOB peIICHUS
2.2 COCTaBHEIe 331241 B 2—4 NeHCTBHA C 10 bu6nmuorexa ®I'NC «Most mkomay»
HaTypaJIbHBIMU YHACJIAMH HA CMBICI https://m.edsoo.ru/7f4110fe
MeNCTBUI CI0KEHUS, BEIMUTaHUS,
YMHOXXCHHS U JICJICHUS, PA3HOCTHOE U
KpaTHOE CPaBHEHUE YHCell
2.3 10 bubmnorexa ®I'MIC «Mos mKoaa»

3a1a4n, coeprKalue 3aBUCUMOCTD
MeXly BEJIMYMHAMU BUIa @ = b * ¢: yTh
— CKOpOCTh — BpeMmsl (3a7auul Ha
IBUKEHHE), 00BEM BBIITOJIHEHHOM pabOThI
— TPOU3BOIUTEIBLHOCTD TPYAa — BpPEMs
(3amaun Ha paboOTy), CTOUMOCTh — II€HA
ToBapa — KOJIMYECTBO TOBapa (3ajauu Ha

https://m.edsoo.ru/7f4110fe




CTOMMOCTD) U JIp.

2.4 Kraccudurayus npocmoix 3aday bubnnoreka ®I'NC «Most mkona»
uzyuennvix munos. Obwuii cnoco6 https://m.edsoo.ru/7f4110fe
aHanu3a u pewenuss CoOCmaghol 3a0aiu

2.5 3a1aun Ha ONPEEIICHHE HAYAlIa, KOHLA 1 bubmuorexa ®I'IC «Mos 1mKoa»
[IPOIOJDKUTEIBHOCTH COOBITHS https://m.edsoo.ru/7f4110fe

2.6 3adauu na naxodcoenue yucen no ux Bubmmorexa I'MC «Most mkona»
cymMme u pazHocmu https://m.edsoo.ru/7f4110fe

2.7 3ajaun Ha BHIYMCICHNUE TLIOMmazeii puryp, bubmoreka PIUC «Mos mkona»
COCTABIIEHHBIX M3 IIPAMOYTOJILHUKOB M https://m.edsoo.ru/7f4110fe
KBaJ[PaTOB

2.8 bubmmoreka ®I'UC «Mos mxkona»

Cno’KeHHE U BEIUNTAaHHUE HU3Y4YCHHBIX
BCJIMYHWH IIPU PCIICHUU 3a1a1

https://m.edsoo.ru/7f4110fe

Htoro no pazneny 40 yacos

Paznen 3 ['eomeTprueckue GUrypsl U BEJIMYUHBI

3.1 [Ipeobpasosanue uzyp na niockocm, bubnuorexa ®I'UC «Mos mikonay»
Cummempusi puzyp OmHOCUMENbHO https://m.edsoo.ru/7f4110fe
npsamot. Quaypol, umerowue ocs
cummempuu. [locmpoenue
CUMMEMPUYHBIX Pueyp HA KIemyamoti
bymaece

3.2 bubnnoreka ®IT'NC «Most mkoma»

[ Ipsamoyeonvhuvlil napaiierenuned, Kyo, ux
sepuiunbl, pebpa u epanu. [locmpoenue
pazeepmku u Mooenu Kyoa u
NpSIMOY201bHO20 napaieilenunedd

https://m.edsoo.ru/7f4110fe




[IpeoOpa3oBaHre T€OMETPUUECKUX
BEJIMYUH, CPABHEHUE UX 3HAUCHUH,
CII0’KE€HUE, BBIYUTAHUE, YMHOXKEHUE U
eJieHre Ha HAaTypaJIbHOE YUCIIO

3.3 E IMHUIBI JUTHHbE MELTHMETD, bu6anorexa ®I'UC «Mos nikoia»
CAaHTUMETD, IEUUMETP, METP, KUIIOMETP, https://m.edsoo.ru/7f4l 10fe
COOTHOIICHUSI MEXAY HUMU

3.4 bub6anorexa ®I'UC «Mos nikosa»

https://m.edsoo.ru/7f4110fe

Ntoro no pazaeny 11 gacon

Paznen 4 BennuuHb M 3aBUCUMOCTH MEX]1y HUMU

Ilepemennas. Bvipadsicenue ¢ nepemerHOl.
3Hauenue svipasicenus ¢ nepemeHHol

4.1 HaGJ1i0/1eH1e 3aBUCHMOCTEl MeKTy bub6anorexa ®I'UC «Mos mikoia»
BEJIMUMHAMU U UX Q)HKCHPOBaHI/Ie C https://m.edSOO.I'U/7f4l 10fe
[TOMOIIIBIO TAOIHIL

4.2 V3mepenne Bpeven. EauHuie: bubanorexa ®I'UC «Mos mikoiay
M3MEPEHUs] BpEMEHHU: TOJl, MECSL], HEZEIS, https://m.edsoo.ru/7f4110fe
CyTKH, 4ac, MUHYTa, CEKYH/Ia.
OrnpezesieHre BpEeMEHH 10 YacaM.
Ha3zBaHue Mecs1eB U THEN HEIEIN.
Kanennaps. COOTHOLIEHUE MEXKAY
eIMHUIIAMU U3MEPEHUS BPEMEHHU

4.3 EIMHUIBI MACCHI: TPAMM, KIJIOTPAMM, bu6aunorexa ®I'UC «Mos mikosa»
[IEHTHEP, TOHHA, COOTHOLICHUS MEX]TY httDS://m.edSOO.I'U/7f41 10fe
HAMHA

4.4 ITpeoGpasoBanHe, CpaBHEHHUE, CIOKEHHE bubmuorexa ®I'UC «Mos mkoay
1 BEIYUTAHUE OJHOPOIHBIX BEIUYNH https://m.edsoo.ru/7f4110fe

4.5 bubanorexa ®I'UC «Mos mikoia»

https://m.edsoo.ru/7f4110fe




A6 Dopmyna. Dopmynsi naoWaou u

nepumempa npamoyzonvuuka: S=a - b, P
= (a + b) - 2. @opmynvl niowaou u
nepumempa xeaopama: S=a - a, P=4 -a

bu6anorexa ®I'UC «Mos nikoia»
https://m.edsoo.ru/7f4110fe

A7 Dopmyna 06vema nPsAMOy2oaIbHO20

napannenenuneoa: V=a - b - c. Dopmyna
oovema kyoa: V=a-a-a

bubauorexa ®I'UC «Mos mikosiay
https://m.edsoo.ru/7f4110fe

8 Dopmyna nymu s =V - t u ee aHano2u:

dopmyna cmoumocmu C = a + n, popmyna
pabomvl A =w - t u op., ux 060doweHHas
zanucs ¢ nomowvio popmynt a =>b - ¢

bu6anorexa ®I'UC «Mos nikosia»
https://m.edsoo.ru/7f4110fe

A9 Habnooenue 3agucumocmett Mexcoy

GeIUYUHAMU, UX PUKCUPOBAHUE C
nomowbo maoauy u hopmyn

buommorexa PITUC «Mos mkona»
https://m.edsoo.ru/7f4110fe

.10 I locmpoenue mabauy no popmynram

zasucumocmett u popmyn 3a8ucumocmetl
no maoauyam

bub6anorexa ®I'UC «Mos mikosay
https://m.edsoo.ru/7f4110fe

HToro no paszneny 14 yacos

Paznen 5 Anrebpandeckue npeacTaBieHUs

5.1 Dopmyna oenenus c ocmamkom: a =>b - ¢

+ 7, r<b.

bubaunorexa ®I'UC «Mos mikoiay
https://m.edsoo.ru/7f4110fe

5.2 Ypaenenue. Kopenv ypasnenus.

Mnooicecmso KopHell ypasHeHus.
CocmasHule ypagheHus, c800suuUecst K
yenouke npocmulx (6uoa a+x=b, a—x=b,
x—a=b, a-x=b,a O x=b,x 0 a=>b).
Kommenmuposeanue peutenust ypagHeHul
N0 KOMHOHEHMAM Oelcmeutl

bu6aunorexa ®I'UC «Mos mikosa»
https://m.edsoo.ru/7f4110fe




Nrtoro no pazaeny 10 yacon

Pa3zzen 6 MareMaTHYEeCKUNA A3BIK U DJIIEMEHTHI JIOTUKHU

6.1

3HAKOMCTBO C CHMBOJIMYECKOI 3aIHChI0
MHOTO3HAYHBIX YHCEN, 0003HAYCHUEM HX
Pa3psAI0B U KIACCOB, C SI3BIKOM
YPaBHEHHIA, MHOXECTB, IIEPEMEHHBIX U
bopmyI, n300pakeHueM
MPOCTPAHCTBEHHBIX (PUTYD

bubauorexa ®I'UC «Mos mikosiay
https://m.edsoo.ru/7f4110fe

6.2

Bvickazvleanue. Bepnvie u neseprule
svickazvleanus. OnpenencHue
MCTUHHOCTH U JIOKHOCTH BBICKa3bIBAHUM.
ITocTpoeHne NpoCTENIINX BbICKa3bIBAHUI
C IOMOILBIO JIOTHYECKUX CBSI30K U CIIOB
«BEPHO/HEBEPHO, UTO...», KHE», KECIIH...
TO...», KKQXKIBII», «BCE», HAUIETCS,
«BCET1a», «KMHOTAA»

buommorexa PITUC «Mos mkonay»
https://m.edsoo.ru/7f4110fe

6.3

Mnoorcecmeo. Dnemenm MHOICECEA.
Snaxu Eu €. 3adanue muoxcecmesa
nepeuucienuem e2o 1emMeHmos u
CcBOUICMBOM

bub6anorexa ®I'UC «Mos mikoiay
https://m.edsoo.ru/7f4110fe

6.4

[Iycmoe MHOHCECMB0 U €20 0003HAUeHUe:
. Paenvle muoocecmsa. {uazpamma
Diinepa—Benna

bubaunorexa ®I'UC «Mos mikoiay
https://m.edsoo.ru/7f4110fe

6.5

[Toomnoscecmeo. 3naku C u 4.

[ lepeceuenue muoocecms. 3nax [.
Ceoticmea nepeceueHuss MHONCECME.
Obvedunenue mHodxcecms. 3nax .
Ceoticmea 00beOUuHeHUsI MHONCECME

bu6aunorexa ®I'UC «Mos mikosa»
https://m.edsoo.ru/7f4110fe




6.6

[ lepemennasn. @opmyna

bu6anorexa ®I'UC «Mos nikoia»
https://m.edsoo.ru/7f4110fe

Nrtoro no pazaeny 14 yacon

Paznen 7 Pabora ¢ mH(poOpManmeit u aHainmu3 TaHHBIX

7.1 Py Tr—— bubanorexa ®I'MC «Mos mxroza»
peCTABNCHNS 1 CHCTEMATH3AIHH https://m.edsoo.ru/7f4110fe
maHHBIX. IHTEepIpeTanus TaHHbIX
TaOJIULIBI

7.2 Kraccudurayus snemenmos muodcecmea bubnuorexa ®I'MC «Mos mkoa»
no cgouvcmgy‘ y”opﬂ()oquue u https://m.edSOO.I'U/7f4l IOfe
cucmemamuzayus uHpopmayuu 8
CNpasoyHol Tumepamype

7.3 Pewienue 3adau na ynopsdouennuiii bubanorexa ®I'MIC «Mos mKoaa»
nepebop eapuanmos ¢ nomoubIo mabiuy https://m.edsoo.ru/7f4110fe
1 Oepesa 803MONHCHOCM el

7.4 BhIMONHE e MPOEKTHBIX PAGOT MO bubnnoreka ®I'NC «Most mkona»
remaM: «/3 MCTOPHHU HATYPATBHBIX https://m.edsoo.ru/7f4110fe
qricen, «V3 uctopun KaneHgaps».

[T1aHupoOBaHKE MOMCKA M OPraHU3aAINN
uHpopmanuu. [Touck nupopmanyu B
CIIPABOYHHMKAX, YHITUKIOMEHNIX,
uHTepHET-pecypcax. Odopmienue u
[PEJICTABICHUE PE3YJIbTATOB BBHITTOHEHUS
MPOEKTHBIX paboT
7.5 bubmuorexka ®PI'MC «Mos 1ikoaay

TBOpUeckue paboThl yUaluXcs 10 TeEMe:
«Kpacora 1 cumMMeTpHst B dKU3HI»

https://m.edsoo.ru/7f4110fe




7.6 OGOGIeHNe 1 CHCTEMATH3ALI 3HAHH, 6 1 0 bubmuorexa ®I'NUC «Mos mkoa»
M3yueHHbIX B 3 Kiacce. [lopmeponuo https://m.edsoo.ru/7f4110fe
yuenuxa 3 Kuacca

Nrtoro no pazaeny 12 yacon

OLieHOYHBIE MPOIIEAYPHI 3 Haca

O0111ee KOJIMYECTBO YacoB 1o nporpamme 136 gacos

4 KJIACC

Neni/m |HamMeHOBaHMe pa3/1e/ioB U TeM MPOrpaMMbl KoJunuecTBo yacos JuiekTpOoHHbBIE (HU(POBDbIE)

Bcero Kontpoubnsle | [IpakTnueckue o0pa3oBaTe/bHbIE pecypchl
paboThI paboTHI

Paznen 1 Yncna u apudmeTndeckue ASHCTBUS C HUMU

1.1 OleHKa H IPUKHIKA CYMMBI, PA3HOCTH, 5 0 0 bubnnoreka ®I'NUC «Most mkoma»
POM3BE/IEHHS, YACTHOTO https://m.edsoo.ru/7f4110fe

1.2 Jlenenue Ha TBY3HAYHOE U TPEX3HAYHOE YHCIIO. 4 0 0 EH@H/IOTeKa qDFHCf«MOHf THKOIa»
/[enenue kpyenvix uucen (¢ ocmamxom). Obwuii ttps://m.edsoo.ru/7f4110fe
cyuail 0enenuss MHO203HAYHbBIX Yucel

1.3 [IpoBepKa MPABHIBHOCTH BHIYHCIEHHU 3 0 0 EI/I6J‘II/IOT€K3 OI'nC f«M0>1f LIKOJIa»
(asropuT™, 0OpaTHOE JCHCTBHE, TIPUKHIKA ttps://m.edsoo.ru/7f4110fe
[pe3yNbTaTa, OlleHKa JOCTOBEPHOCTH,

BBIYHMCIICHHE HAa KAIBKYISITOPE)

1.4 Uzmeperus u opoou. Heoocmamounocme 2 0 0 EH@I_I;I/OTeKda (I)FH/(;E;I:/[]%’} KO
HamypanohslX Yucesn 0l NPAKmu4ecKux uzme- ttps://m.eds00.ru =
penuti. I[lompedbnocmu npaxmuueckux
L3MepeHUli KaK UCIOYHUK PACUIUPEHLsL
NOHAMUS YUCIA

L5 V[onu. Cpaenenue doneii. Haxoocoenue oonu 4 0 0 EH@IHOR? CDFHCff\l/[lOﬂf IR0
uucaa u yucaa no doze. Ilpoyenm ttps://m.edsoo.ru/7 Ofe




1.6 lpo6u. Hazisionoe usobpanicenue dpobeii ¢ 3 bubnnoreka ®I'NC «Most mkona»
HoMOWUBIO 2eoMempuYecKux Gu2yp U Ha https://m.edsoo.ru/7f4110fe
uuciogom ayue. Cpasnernue opobeii ¢
0OUHAKOBLIMU 3HAMEHameNAMU U Opobell ¢
0OUHAKO8bL MU yuciumenamu. /lenenue u opobu

1.7 Haxoscoenue wacmu sucia, Sucia no e2o 3 bub6anorexa ®I'UC «Mos nikosa»
wacL U wacmi, KOmopyio 00HO HUCIO https://m.edsoo.ru/7f4110fe
cocmasnsiem om opyzozo. Haxooicoenue
npoyenma Om YUCIA U YUcia no e20 npoyeHmy

1.8 Crooicenue u svruumane OpoGeii ¢ 3 bubnnoreka ®I'NC «Most mkoma»
DOUHAKOBBIMIL 3HAMEHAMETSMIL https://m.edsoo.ru/7f4110fe

1.9 [pasunvivie u nenpasutvhbie dpodi 6 bubnnoreka ®I'NC «Most mkoma»
Cmewannsie yucaa. Bvioenenue yenotl vacmu us https://m.edsoo.ru/7f4110fe
HenpasunvHou Opoou. Ilpedcmasnenue
CMEUIaHHO20 YUCIA 8 8U0e HENPABUILHOUL
Opoou. Cnoswcenue u oluumanue cCMeULaHHbIX
yucen (¢ 0OUHAKOBLIMU 3HAMEHAMENIMU
OpobHOU yacmu)

L10 i, CTpOEHHE U HCTIOB30BAHHE ATTOPHTMOB 2 bubnnoreka ®I'NC «Most mkona»
M3Y4YEHHBIX CIy4yaeB JACUCTBUMN ¢ ApoOIMHU U https://m.edsoo.ru/7f4110fe
CMEIIaHHBIMH YUCIIAMU

HToro no paszeny 35 yacos

Pazmen 2 PaboTa ¢ TEKCTOBBIMU 3aauaMu

2.1 10 bubnnoreka ®IT'NC «Most mkoma»

CaMOCTOSATENBHBIN aHAJIN3 3aJ]a4H, [IOCTPOCHHE
MOJIETIEH, IJIAHUPOBAHUE U PeATU3ALINS
pemienus. [Tonck pa3HbIX cIOCOOOB pelIeHusI.
CooTHeceHue MOIYyYEHHOTO Pe3yJibTaTa ¢
YCIIOBHEM 3aJ1auMl, OLIEHKA €ro MpaBaonog00Ms..

[IpoBepka 3a1auun

https://m.edsoo.ru/7f4110fe




2.2 lCocrapHBIC 3a1a9H B 2—5 XeHCTBH ¢ 12 bubnnoreka ®I'NC «Most mkona»
HATYpaIbHBIMH YHCIIAMH Ha BCE https://m.edsoo.ru/7f4110fe
apudmeTHuecKre AeUCTBUS, PAa3HOCTHOE U
KpaTHOE CpaBHEHUE. 3a/1a4ui Ha CJIOXKCHHUE,

BBEIYUTAHUE U PA3HOCTHOE CpaBHEHUE APOOeii 1
CMEIIaHHBIX YHCEll

2.3 3a7aum HA IPUBETCHNE K CIMHUIE (1ETBEPTOE 4 bubmmoreka ®IT'NC «Most mkoma»
[IPOIIOPLILOHAIIEHOR) https://m.edsoo.ru/7f4110fe

2.4 320851 Ha HAXOKIEHHS JOMH LEeOro i LEIOro 4 bubnuorexa ®I'UC «Mos mkoa»
10 ero J10Jie https://m.edsoo.ru/7f4110fe

2.5 Tpu muna 3a0ay Ha Opodu: HaxodHCOeHUe Yacmu 3 Bubmmotexa PTYC «Mos mkonay»
om yucna, Yucia no e2o yacmu u Opoou, https://m.edsoo.ru/7f4110fe
KOMOPYIO 0OOHO YUCTIO COCMABTIAen 0m OpPy202o.
3aodauu na naxodcoenue npoyenma OT YUCIa U
YHCIIa MO €ro MPOLEHTY

2.6 Sadauu na odnospemennoe pastomeproe 6 bubnnoreka ®I'NC «Most mkoma»
O8udICeHUe 08X 00beKmo8 (Hascmpeuy opye https://m.edsoo.ru/7f4110fe
opyey, 6 NPOMUBONONONHCHBIX HANPAGTEHUSIX,
6002OHKY, C omcmasanuem): onpeoenenue
paccmosinus Mextcoy HUMU 8 3a0AHHbIU MOMEHM
BpeMeHlL, 8peMeHU 00 6cmpedl, CKOPOCU
cOnuxcenus (yoanrenus)

2T Buoauu na evruucieme nouadu 3 bubnnoreka ®I'NC «Most mkona»
NPAMOY20NbHO20 MPEYeObHUKA U NA0WAdell https://m.edsoo.ru/7f4110fe
pueyp

HToro no pasneny 42 yaca

Paznen 3 'eomerpuueckue GUIypbl U BETUYHHbI

3.1 2 bubnmoreka ®I'NC «Most mkoma»

[IpssMOYTOJIBHBIN TPEYTOINBHUK, €TI0 YIJIbI,
CTOpPOHBI (KaTeThl U TUIOTEHY3a), TIOLIAb,

CBs3b C MPSIMOYT'OJIBHUKOM

https://m.edsoo.ru/7f4110fe




32 \puse eprymuiii yeon. Cuevicnvie u bubnnoreka ®I'NC «Most mkona»

sepmuranvroie yeuvl. Llenmpanvuwiii yeon u https://m.edsoo.ru/7f4110fe
201, BNUCAHHDBLU 8 OKPYIHCHOCb

3.3 Hszmepenue yenos. Tpancnopmup. [locmpoenue Bub6mmorexa I'MC «Most mikorna»
V2108 ¢ NOMOUWbIO MPAHCROPMUPA https://m.edsoo.ru/7f4110fe

3.4 EIMHMIBI TUIOIA1: KBaAPATHLIM MUUIUMET], Bubmorexa PIUC «Mos mikonay»
KBaJIPATHBIN CAHTUMETD, KBAJAPATHBI https://m.edsoo.ru/7f4110fe
eUMeTp, KBapaTHbIi METp, ap, TeKTap,
COOTHOIICHUSI MEXKTY HUMH

3.5 Orenka riomaau. [TpuOInKeHHOE BEIYUCIICHUE bubmorexa @PI'UC «Most mikonay»
IUIOIIAJIEN C TOMOIIBIO MAJIETKA https://m.edsoo.ru/7f4110fe

36 ccnenosanue caoiicts IEOMETPUYECKHX (UTYD bubnuorexa @PIUC «Mos 1mikonay»
C MIOMOIIBIO H3MEPCHHIA https://m.edsoo.ru/7f4110fe

3.7 bubnuoreka ®PI'UC «Mos mxkoma»

[Ipeobpa3oBaHue, CpaBHEHUE, CIIOKEHUE U
BBIYMTAHUE OJTHOPOIHBIX TEOMETPUUECKUX
BEJIMYUH. Y MHOKEHHE U JICTICHUE
FEOMETPUUYECKUX BETMYMH HA HATypajIbHOE
YUCIIO

https://m.edsoo.ru/7f4110fe

Mroro no paszzneny 15 gacos

Paznen

4 BenuuuHbI U 3aBHCUMOCTHU MCKAY HUMHU

4.1

3aBUCHUMOCTH MEXKy KOMIIOHEHTAMHU U
pe3yJbTaTaMu apuPpMETHIECKUX JIeHCTBUNA

buommorexa PTUC «Mos mkonay»
https://m.edsoo.ru/7f4110fe

4.2 Dopmyna niowadu npamMoy2onsHo2o bubmmoreka ®PI'NUC «Mos mxkoma»
mpeyeonvruxa: S = (a - b) : 2 https://m.edsoo.ru/7f4110fe
4.3 bubnnoreka ®I'NC «Most mkona»

[Ixanvr. Yucnosoti nyy. Koopounammuuwiii nyu.
Paccmosnue mexcoy moukamu KOOpOUHAmHO20

nyda. Pa@HOM€pH0€ O08uUdICeHUEe MOYEK NO

https://m.edsoo.ru/7f4110fe




KOOPOUHAMHOMY JIYYY KAK MOOEb
ABHOMEPHO20 OBUNCEHUSL PealbHbIX 00bEKMO8

4 Cropocmb cOnudiceHUs U CKOPOCMb YOaleHUs. bubnmorexa ®TUC «Mos mikorna»
06X 00BEKMOE NPU PABHOMEPHOM https://m.edsoo.ru/7f4110fe
0OHOBpemenHoM 08udicenuu. Dopmyvl
CKOpocmu CONUNCEHUSL U CKOPOCTU YOAeHUS.

4.5 DopmyITbt paccTostHis d MEKITY BYMS bubmuorexa ®I'MC «Mos 1ikoaay»
[PABHOMEPHO BKYIIUMUCS O0OBEKTa- MU B https://m.edsoo.ru/7f4110fe
MOMCHT BPEMEHH f JIJIS IBFDKCHUST HABCTPEUY
npyr apyry (do=s—(vi +v2) 1), B
[IPOTUBOIOJIOKHBIX HanpaBieHUsX (dg = s + (v]

+ V) ) - ), BIOTOHKY (dy=s5—(v] —Vv2) " ), C
oTcTaBaHueM (dg = s + (v] —vp ) - t). Dopmyia
OJHOBPEMEHHOTO IBMXKCHUA § = VG, * Ipetp

4.6 KoopauHaThbiii yroi. [pabuk asmkenns bubanorexka ®I'MIC «Mos mKoaa»

https://m.edsoo.ru/7f4110fe

4.7 Ha6ti0/1eH1e 3aBHCHMOCTe MEKTy bubanorexa ®I'MIC «Mos mKoaa»
BEIMYMHAMY M X (PUKCHPOBAHHE C TIOMOLIBIO https:/m.edsoo.ru/7f4110fe
(bopmy, Tabmui, rpaduKoB (ABHXKEHHUS).

[locTpoenue rpaduKkoB IBUKEHUS 11O
dbopmynaM u TabnuLaMm
4.8 bubmuorexka ®PI'MC «Mos 11koaay

[TpeoOpa3oBanue, CpaBHEHHUE, CIOKECHUE U
BBIUUTAHUE OJTHOPOIHBIX BEIMYHMH, UX
YMHOKEHHUE | JICJICHHE Ha HATYpaJIbHOE YHCIIO0

https://m.edsoo.ru/7f4110fe

Htoro no pasneny 20 yacos

Pa3nen 5 Anrebpandeckue npeacTaBIeHus

5.1

HepaseHcTBO. MHOXKECTBO pelicHUN
HepaBeHCTBA. CTporoe U HECTPOroe
HepaBeHcTBO. 3HakH I, J. J/[BoiiHOE HEPABEHCTBO

bubaunorexa ®I'UC «Mos mikoiay
https://m.edsoo.ru/7f4110fe




5.2 Pelttenie npoCTeiiimX HEPABEHCTB Ha 3 bubmuorexa ®PI'UC «Mos 1ikoaay»
MHOYECTBE IEJIbIX HEOTPUIIATESIbHBIX YUCEIT C https://m.edsoo.ru/7f4110fe
[MOMOIIIbIO YKCIIOBOTO JIyya

5.3 Hcnonbs3oBanre OyKBEHHOW CHMBOJIMKH JJIS 1 bubnmorexa ®TUC «Mos mikorna»
0000IIEHUS M CUCTEMAaTH3aIlMU 3HAHUI https://m.edsoo.ru/7f4110fe

Ntoro no pazgeny 6 yacoB

Pa3nenr 6 MaTteMaTHYECKUN A3BIK U DJIEMEHTHI JIOTHKHA

0.1 3HAKOMCTBO C CHUMBOJIMYECKHUM 0003HAUYEHUEM 1 EH6HI;I/OTGI§1 or H/(;ff;/[l%ﬂf HIKoIa»
noneit, 1po0eii, IPOIIEHTOB, 3aIICHIO ttps://m.edso0.ru €
HEpPaBEHCTB, ¢ 0003HAYCHUEM KOOpIMHAT Ha
[PSIMOM 1 Ha TIOCKOCTH, C SI3BIKOM JTUarpamMM |
rpadukoB

6.2 Omnpe/eneHne NCTHHHOCTH BBICKa3bIBAaHUH. 1 EH6HI;I/OTGI§1 QFH/S;:LI}/II%,} IIKOIa»
[TocTpoeHue BBICKA3bIBAHUH C TIOMOIIIBIO {tps://m.edsoo.ru =
ITOTMYECKHUX CBSI30K U CJIOB «BEPHO/HEBEPHO,

YTO...», «HE», KECIH... TO...», «KaK- JIBIH»,
«BCE», KHANUJIETCS», «BCETIA», «UHOTIA»,
U/

HToro no pazneny 2 yaca

Paznen 7 PaboTa ¢ mHpOpMalueil 1 aHaJIu3 JaHHBIX

7.1 16 bubmuorexka ®PI'MC «Mos 11koaay

Kpyeoevle, cmonouamole u uHetiHble
Ouazpammul, epaguxu 08UINCEHUs: YmeHue,
unmepnpemayusi OAHHbLX, NOCMpOeHUe

https://m.edsoo.ru/7f4110fe

HToro no pazneny 16 yacos

O1ieHOYHBIE POy phl 4 yaca

Oo611ee

KOJIMYECTBO YaCcOB 10 nporpamme 136 yacos




IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

1 kaace
Kon IIpoBepsiemble npeiMeTHBIE Pe3yJIbTATbl OCBOCHHUSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeNbHON IPOrpaMMBbl Ha4aIbHOI'O 00IEro 0Opa3oBaHus
pe3yJibrara
1.1 YUTaTh, 3aIlMCHIBATh, CPABHUBATh, ymopsanouyuBarh uucia ot 0 mo 20,
pa3nuyarh 4ucio u uuppy
1.2 NEPECUNTHIBATh Pa3IMYHbIe OOBEKTHI, YCTAHABIMBATH MOPSIKOBBIA HOMED
o0BeKTa
!/
1.3 HAaXOJMTh unciia, OOJIBIIIME WM MEHbIIME JAHHOTO YMCIIA HA 3aJaHHOE
YHCIIO
1.4 BBIMOJHATh apU(PMETHUUECKUE JEHCTBUS CIOKEHUS M BBIUUTAHUS B
npezenax 20 (yCcTHO U IMCbMEHHO) 0e3 mepexosa yepes 1ecsITOK
1.5 Ha3bIBaTh U Pa3INyaTh KOMIIOHEHTHI IEHCTBUI CII0KEHUS U BBIUNTAHUS
1.6 pelaTth TEKCTOBBIE 3a/ladyll B OJJHO JICHCTBUE Ha CJIOKEHUE U BbIYUTAHUE:
BBIJICIIATH YCJIOBUE U TpeOoBaHUE (BOIIPOC)
1.7 CpaBHMBATh OOBEKTHI O JUTMHE, U3MEPATH ITTUHY OTPE3Ka, YEPTUTh OTPE30K
3aJJaHHOH JUTMHBI (CM, M)
1.8 pacmo3HaBaThb ~ IeOMETpUYecKHe  (Urypbl:  Kpyr,  TpEyroJbHUK,
pSMOYTOJIBHUK (KBapaT), OTPE30K
1.9 yCTaHaBIMBaTh MEXAy OOBEKTaMHM COOTHOIIEHHUsS: ''cieBa - crpasa',
"criepenu - czaaun", "mexay"
1.10 pacrio3HaBaTh BepHbIe (UICTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPIKICHHS
1.11 rpyNIUpPOBaTh OOBEKTHI M0 3a/JJaHHOMY MPU3HAKY, HAXOJUTh U Ha3bIBaTh
3aKOHOMEPHOCTH B Psily 0OBEKTOB MOBCETHEBHOM KU3HU
1.12 pas3nInyaTh CTPOKHU M CTOJIOIBI TAOIUIIBI, BHOCUTH M U3BJIEKATh JAHHOE UJIH
JMaHHbIE U3 TAOIUIILI
1.13 CpaBHUBATh J[Ba 00bEKTA (YMCIa, FEOMETPUIECKUE (PUTYPBI)
1.14 pacnpenensTh 00beKThI Ha JIBE TPYIIIHI 110 33JaHHOMY OCHOBaHHIO
2 Kkaace
Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOCHUS
MIPOBEPSEMOTO OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbl HAYAJIBHOTO OOIIETO
TpeOoBaHUs o0pa3oBaHUs
1.1 YUTaTh, 3aIIMCHIBATH, CPABHUBATH, YIIOPSAAOUMBATh ynciaa B npeaenax 100;

HAXOOWTh YHCJIO, OOJBIIEE WIIM MEHBIIEE MaHHOI'O YHCIa Ha 3aJaHHOE
yucio B npeaenax 100, Oonpliee JaHHOTO YKCIIAa B 33[aHHOE YUCIIO pa3 (B
npexaenax 20)




1.2

yCTaHABIWBAaTh M COOJIONATh TOPSAIOK TPU BBIYUCICHUU 3HAYCHHS
YHUCJIOBOT'O BBIPAKEHMUS, COACPIKAIIETO ACUCTBUS CIOKEHUS U BEIUUTAHUS B
npenenax 100

1.3

BBHITIONHATh apU(PMETHYECKUE JCHUCTBUS: CIIO)KCHHE W BBIUUTAHUE, B
npenenax 100 - ycTHO 1 MUCbMEHHO, YMHOXKEHHE U JIeJIeHUE B npeaenax 50
C MCTOJIH30BAaHUEM TAOHIIBI YMHOKCHHUS

1.4

Ha3bIBATh U pa3in4aTb KOMIIOHCHTLI I[eﬁCTBHﬁ YMHOKCHHA, JCIICHUA

1.5

HaxoauTb HEU3BECTHBIM KOMITOHEHT CJIOKCHUA, BBIYUTaHU

1.6

UCTIOJIB30BaTh MPH BBIMOJIHEHUH MPAKTUYECKUX 3aJaHUNA eIUHUIIBI UTUHBI
(caHTHMETp, ACHMMETP, METP), MAacChl (KWUJIOTrpamMM), BpeMEHU (MHUHYTA,
yac), croumoctu (pyOnb, Komeika); OHpeleisiTb C  I[OMOILBIO
U3MEPUTENIBHBIX WHCTPYMEHTOB JIJIMHY, OINPEIENATh BPEMS C IOMOIIBIO
4acoB

1.7

CpPaBHUBATH BEJITMYHMHBI ITTUHBI, MACChI, BPEMEHH, CTOUMOCTH, YCTaHABIUBAS
MEXy HUMH COOTHOIIICHHE "OOJIbIIE WIIM MEHbIIIEC HA"

1.8

pelarth TEKCTOBBbIE 3a/la4yd B OJIHO-/IBAa JICHMCTBUS: IMPEICTaBIAThH 3a7ady
(kpaTkasi 3a1UCh, PUCYHOK, Ta0JIHIIA UITU APYTas MOJEIb), INIAHUPOBATh X011
pelIeHusl TEeKCTOBOW 3aJadd B JBa JACUCTBHUS, OQOPMIIATH €ro B BHIE
apuMeTUYECKOro NeUCTBUS WIH JICHCTBUI, 3aHCHIBATH OTBET

1.9

pa3nuyaTh U Ha3bIBaTh T€OMETPUUYECKHE (PUTYPBHI: IPSIMOM yTOJI, JIOMaHYIo,
MHOT'OYTOJIbHUK

1.10

Ha Oymare B KJIETKYy M300pa)kaTb JOMaHyIO, MHOTOYTOJIbHUK, YEPTUTH C
MIOMOIIBIO JIMHEWKNM WM YIOJBbHHUKA MPSIMOM Yroj, NPSMOYTIOJBHHK C
3aIaHHBIMU JIJTMHAMU CTOPOH

1.11

BBITIOJHATh U3MEPEHHUE JJINH PEATbHBIX O0OBEKTOB C MOMOIIBIO JTMHEHKH;
HaXOAWTh JJUHY JIOMAaHOHW, COCTOSIIECH M3 JIBYX-TPEX 3BEHBEB, MEPUMETP
MPSIMOYTOJIbHUKA (KBajpaTa)

1.12

pacro3HaBaTh BepHbI€ (ICTUHHbBIE) U HEBEPHBIE (JI0XKHBIE) YTBEPKIACHUS CO
cinoBaMu "Bce", "KaIpli"; MPOBOAUTH OJHOJBYXILIArOBBIE JIOTMUECKUE
paccyX/IeHHUs U JAeNaTh BbIBObI

1.13

HAXOJIUTh OOLIMI NpPU3HAK TPYIIBl MaTeMaTHYECKUX OOBEKTOB (UHCEd,
BEJIMYMH, T€OMETPUYECKUX (HUTYp)

1.14

HaxXOoIUTh 3aKOHOMCPHOCTb B pPAAY 00BEKTOB (‘-II/ICCJ'I, TCOMCTPHUICCKUX
¢buryp)

1.15

MpeJICTaBIsTh HHGOPMAIUIO B 3aJaHHOW (popMe: AOMOJIHATh TEKCT 3a7aun
YHCIIaMU, 3allOJIHATh CTPOKY HIIM CTOJIOEI] TaOIUIIbl, YKa3bIBaTh YUCIOBHIE
JTAHHBIE HA PUCYHKE

1.16

CpaBHUBATh IPYMIBI 00bEKTOB (HAXOAUTh 00IIIEe, PA3INIHOE)

1.17

00Hapy»XKUBaTh MOJIEIN FTEOMETPUUECKUX PUTYD B OKPYXKAIOIIEM MUPE

1.18

no0UpPaTh MPUMEPHI, MOITBEPKIAIOLINE CYKIEHUE, OTBET

1.19

COCTABJIATH (JIOTIOJIHATH) TEKCTOBYIO 3a/1a4y




1.20

IMPOBEPATH MMPABUIIBHOCTH BBIYHCIICHHUSA, U3MCPCHUA

3 kJaacce

Kon
MIPOBEPSIEMOTO
pesyibTaTa

IlpoBepsiemble NpeaMeTHbIE  Pe3YJbTATHI  OCBOCHHS  OCHOBHOIA
00pa30BaTeNbHON MPOrpaMMbl HA4aILHOTO 001Iero o0Opa3oBaHus

1.1

YUTaTh, 3aIIUCHIBATh, CPABHUBATD, YIIOPsI0UMBATh yKcia B npeaenax 1000;
HAXOJIUTh YHCJIO, OOJbIEe WM MEHbIIEE JaHHOTO YMCIIAa Ha 3aJaHHOE
YHUCII0, B 33/IaHHOE YKCIIO pa3 (B mpeaenax 1000)

1.2

BBITIOJIHATH apI/I(i)MeTI/I‘ICCKI/Ie IIGfICTBHSII CJIOKCHUC W BBIYMTAHUC,
YMHOKCHHEC U OCJIICHUC Ha OJHO3HAYHOC YHCJIO, ACJICHHUC C OCTATKOM;
BBIIIOJIHATH ZIGf/iCTBPI)I YMHOKCHHA U ACIICHUSA C YUCIIaMU Oul

1.3

YCTaHaBJIMBATb U CO6J'IIOI[aTL MOPAI0K ﬂeﬁCTBHﬁ IIpH BBIYUCIICHUH
SHAYCHHA YHUCJIIOBOI'O  BBIPAKCHHA, COACPIKAILICTO apI/I(l)MCTI/I‘-ICCKI/IC
HeﬁCTBHH CJIOKCHUS, BbIYUTAHUA, YMHOXCHUA U JCJICHUA; UCIIOJB30BATH
IIpru BBIYUCIICHHUAX TCPEMECTUTCIIBHOC MW COYCTATCIIBHOC CBOMCTBA
CJIOKCHUA

1.4

HaXOJUTh HEU3BECTHBIM KOMITIOHEHT apHQ)MeTH‘leCKOFO ﬂeﬁCTBHH

1.5

MCII0JIb30BaTh IIPU BBIIIOJHEHUH MPAKTUYECKUX 3a/1aHUN U PELIEHUH 3a7a4
€IMHULIBL: JUIMHBI (MILIMMETP, CAHTUMETp, JACLUMETP, METP, KUIOMETP),
Macchl (rpamMM, KHJIOTpaMM), BpeMeHU (MUHYTA, 9ac, CEeKyHJ1a), CTOMMOCTHU
(komeiika, pyOib); ompenensTh ¢ MOMOIIBIO LU(POBBIX M aHAJIOTOBBIX
npuOOpOB, HU3MEPUTENIbHBIX MHCTPYMEHTOB J[UIMHY (Maccy, Bpewmsi),
BBINOJHATh NPUKUAKY M OLEHKY pe3yJbTaTa W3MEPEHUH, ONpEAeIsATh
MIPOJIOJKUTENBHOCTh COOBITHS

1.6

CpaBHUBATh BEJIWYMHBI JJIMHBI, IJIOLIATU, MAacChl, BDEMEHU, CTOMMOCTH,
yCTaHABIUBAs MEXIY HUMHU COOTHOIICHHE "OOJIbIIIE UM MEHBIIIE HA WK B"

1.7

Ha3bIBaTh, HaxXoIUuThb JOJIFO BCJIMNYHNHBI, CpaBHHUBATH BCJIINYHNHBI,
BBIPAKCHHBIC JOJISIMU

1.8

HCIIOJIB30BAaTh IIPH PCUHICHUH 3a1a4 U B ITPAKTHUICCKUX CUTyal[UAX (HOKynKa
TOBapa, ONpCACJICHUC BPCMCHU, BBIIIOJIHCHUC paC‘-ICTOB) COOTHOIICHHUEC
MCXKAY BCINYNHAMU

1.9

pu pCIICHHUU 3ada4 BBIMIOJHATH CJIOXCHUC W BBIYUTAHUC OOHOPOJIHBIX
BCJIIMYMH, YMHOXKXCHHUEC U ACJTICHUC BCIIMYMHBI HA OJJHO3HAYHOC YHCJIO

1.10

pemarh 3amadd B OJHO-JBAa JEHCTBUSI: TPEACTABIATH TEKCT 3a/adu,
IJIAHUPOBATh XOJ1 PEIICHHUS], 3alUChIBATh PEIICHUE U OTBET, aHAIM3UPOBATh
pemieHre  (MCKaTh JPYrol Crmoco0 pemieHus), OIEHWBATh OTBET
(YycTaHaBIMUBAThH €r0 PEATUCTUYHOCTb, TPOBEPSTH BEIYUCIICHNS)

1.11

KOHCTPYUPOBATh NPSIMOYTOJIbHUK M3 JaHHBIX (GUTYp (KBaApaTOB), NEJIUThH
MPSIMOYTOJIBHUK, MHOTOYTOJILHUK Ha 33JJaHHbIC YaCTH

1.12

CpaBHHUBATh (PUTYPHI MO IUIOIIAIN

1.13

HAaXOAWTh  MEepuUMeTp  MNpsAMOYrojbHUKa  (KBagpara),  IUIOIIA[b




PSIMOYTOJIbHUKA (KBajpaTa)

1.14 pacno3HaBaTh BEpHbIC (ICTUHHBIC) U HEBEPHBIE (JIOKHBIC) YTBEPKICHUS CO
cioBamu: "Bce", "HekoTopbie", "n", "kaxabiid", "eciu ..., TO..."

1.15 dbopMmynupoBaTh  yTBEpXKIeHHWE  (BBIBOZA),  CTPOUTH  JIOTUYECKUE
paccyxJieHust (OJHO-IBYXIIaroBbie), B TOM YHUCIE C HCIOJIb30BAHUEM
M3YYECHHBIX CBSI30K

1.16 KJaccu(uIupoBaTh 0OBEKTHI 0 OJJHOMY-IBYM IPU3HAKaM

1.17 U3BJIEKATb, UCII0JIb30BATh HH(POPMAIIHIO, TPEICTABICHHYIO Ha IPOCTEHIIUX
quarpaMmax, B TaOJMIaX, HA MPEIMETax MOBCEIHEBHOW >KM3HU, a TAKKE
CTPYKTYypUPOBaTh HH(OPMALIHIO: 3aTIOJTHATH MPOCTEUIITNE TaOIUIIbI

1.18 COCTaBIATh IUJIaH BBHIMOJHEHHS Yy4eOHOro 3aJaHusl M CJeloBaTh €My,
BBITIOJIHSITH ICUCTBUS IO aJITOPUTMY

1.19 CpaBHHMBAThb MaTeMaTHYeCKue OOBEKTHbl (HaXOAWTh OOIIee, Pa3IUYHOE,
YHUKaJIbHOE)

1.20 BBIOMPATh BEPHOE PEIICHHE MAaTEeMAaTHYCCKOM 3a1a9n

4 kaacc
Kon IIpoBepsiemble npeMeTHbIE Pe3yJbTAThl OCBOCHHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNnbHON MPOrpaMMbI HauaIbHOTO 00IIEr0 00pa30BaHUS
pe3ynbrarta

1.1 YUTAaTh, 3aMUCHIBATh, CPABHUBATDH, YIOPSAOYHNBATH MHOTO3HAYHBIC YHCIIA

1.2 HaXOOUTh YHCIO, OONbIee WIIM MEHBIIEE HAHHOIO 4YHCla Ha 3aJaHHOE
YKCIIO, B 33JIaHHOE YKCIIO pa3

1.3 BBIMIOJHATh apu(MeTHdeckue MAeWCTBUA: CIOKEHHE U BBIYUTAHHE C
MHOTO3HaYHBIMU YHWCJIaMU THCbMEHHO (B mpenenax 100 - ycTHO),
YMHOXEHHE W JIeJIEHUEe MHOTO3HAYHOIO YKClIa Ha OJHO3HAYHOE,
JIBY3HAUHOE YHUCJIO NMuchbMeHHO (B mpeaenax 100 - ycTHO), neneHue ¢
OCTaTKOM - MUCbMEHHO (B mpenaenax 1000)

1.4 BBIYHCIIATh 3HAYEHHWE YHCIOBOTO BBIpOXEHHS, conepkamero 2 - 4
apuMeTHUeCKUX NEHCTBUS, UCIOIB30BaTh MPU BBIYUCICHUSX U3yUEHHBIC
CBOMCTBA apu(METHUECKUX JICHCTBHI

1.5 BBITIOJIHSATh MPUKUIKY PE3YyJIbTaTa BBIYUCICHHUH, MPOBEPKY MOJIYYEHHOTO
OTBETA MO KPUTEPHUSIM: JOCTOBEPHOCTHh (PEATbHOCTH), COOTBETCTBHE
MpaBUITy (QJITOPUTMY), @ TAKXKE C TOMOIIBIO KaIbKyJIATOpa

1.6 HAaXOJIUTh JIOJIIO BEJIMYUHBI, BEJIMUUHY IO €€ JI0JIe

1.7 HAXOJUTh HEU3BECTHBIN KOMIIOHEHT apu(METHUECKOTO JeHCTBUS

1.8 UCTIONIb30BAaTh MPU PEIICHWW 3a7ad CIWHUIBl JIUHB (MHJUTUMETD,

CaHTUMETp, JELHUMETP, METp, KHUJIOMETp), Macchl (IpamMM, KHJIOTpaMM,
LIEHTHEP, TOHHA), BpEMEHU (CEKyH/a, MUHYTa, 4ac, CyTKHU, HEJEIs, MECAILL,
roj), BMECTUMOCTH (JIUTpP), CTOMMOCTH (KOIeika, pyOip), IIIOmaIu
(KBagpaTHBIM METp, KBaJIpaTHBI ACLUMETP, KBAaJIpaTHBIA CaHTHMETP),




CKOPOCTH (KHJIOMETP B Yac)

1.9

UCIIONIB30BaTh IIPU PELICHUMH TEKCTOBBIX 33Jad M B IPAKTUYECKUX
CUTyalUsAX COOTHOLICHHS MEXIYy CKOPOCTBIO, BpDEMEHEM M IPOWJCHHBIM
MyTeM, MEX]y TPOU3BOANUTEILHOCTHIO, BPEMEHEM U 00bEMOM PabOTHI

1.10

OTpeNeNiATh C TOMOIIBI0 IU(PPOBBIX M AHAJIOTOBBIX MPHOOPOB MAacCy
IpeaAMeTa, TEMIEPATypy, CKOPOCTh JABUKEHUS TPAaHCHOPTHOI'O CPEACTBA,
BMECTUMOCTb C IIOMOIIBbIO U3MEPUTENBHBIX COCYJ0B, IPUKUIKY U OLIEHKY
pe3yibTaTa U3MEepEeHnn

1.11

pemath TEKCTOBBIC 33/1a4Ml B 1 - 3 A€MCTBUS, BRINOJIHATH MIPEeoOpa3oBaHue
3aJaHHBIX BEJIMYMH, BHIOMpATh MPU PEUICHUH MOAXOJSIINE CIOCOOBI
BBIYHCIICHUS], COUETasi YCTHbIE U MUCHhMEHHBIC BBIUUCICHUS U HCIOJb3YS
npu  HEOOXOJUMOCTH  BBIYHCIUTENbHBIE  YCTPOICTBAa,  OLIGHUBATH
MOJIYYEHHBIM pe3yJIbTaT [0 KPUTEPHUSIM: pEaTbHOCTh, COOTBETCTBHUE
YCIIOBUIO

1.12

peuiaTh NpakTUYECKUE 33]]a4H, CBSI3aHHBIE C IOBCETHEBHON KU3HbBIO, B TOM
quclie ¢ U30BITOYHBIMU JAHHBIMHU, HAXOAUTh HEJJOCTAIOUTYI0 HHPOPMAIUIO
(Harmpumep, U3 TaOJIUI, CXeM), HAaXOAUTh Pa3IMIHbIC CITOCOOBI PEIICHUS

1.13

pas3iuyaTh OKPY>KHOCTh M KpPYT, HM300pakaTb C IMOMOINBIO ITUPKYJS U
JUHENKHN OKPYXHOCTb 33JaHHOTO pajuyca

1.14

Pasnuuate um300pakeHHMs MPOCTEWINIMX MNPOCTPAHCTBEHHBIX  (uryp,
pacrno3HaBaTb B IPOCTEMIIMX  CIy4asX  IPOEKUHUH  MPEIMETOB
OKPY’KaIoIero MUpa Ha IIOCKOCTh

1.15

BBIMOJIHATh ~ pa30MeHue  IpocTelleil  cocTaBHOW  (QUIypsl  Ha
NPSIMOYTOJIBHUKHU (KBaApaThl), HAXOAWUTh MEPUMETP M IUIOMAAs (QUryp,
COCTaBJIEHHBIX U3 IBYX-TPEX MPSMOYTOJILHUKOB (KBaJIpaTOB)

1.16

pacro3HaBaTh BepHbIE (MCTHHHBIC) U HEBEpHBIE (J0XKHBIC) YTBEPKACHHUS,
MIPUBOAUTH MPUMEP, KOHTPIPUMED

1.17

dopMynMpoBaTh  yTBEpXkJAeHUE  (BBIBOJ),  CTPOMTb  JIOTUYECKHE
paccyxaeHus (IBYX-TPEXIlaroBble)

1.18

KJ'IaCCI/I(i)I/IHI/IpOBaTI) O00BEKTH IO 3aJaHHbIM HWJIH CaMOCTOSATCIBHO
YCTaHOBJICHHBIM OAHOMY-ABYM IIPU3HAKaM

1.19

H3BJICKATh M HMCIIOJB30BaTh AJIA BBIITOJIHCHUA 3a11aH1/1171 U PCIICHHUA 3aaa4
I/IH(I)OpMaI_II/IIO, MpEACTaBJICHHYIO Ha HpOCTGﬁH.IPIX CTOJI0YATHIX
AuarpaMmax, B Ta6J'II/IHaX C JaHHBIMH O PCAJIBHBIX MPOHECCax U ABJICHUAX
OKPYKaroumero M1upa, B mpcaAMeTax HOBCCI[HCBHOﬁ JKHN3HHU

1.20

3aIOJIHSTh JaHHBIMU MPEUI0KEHHYIO TaOJIUILy, CTOJI0UYATYIO TuarpaMmy

1.21

UCIIONIb30BaTh  (OPMAJIM30BAHHBIE  OMHCAHUS  IOCJIENOBATENbHOCTH
JeicTBUH (aNropuTM, IJIaH, CXeMa) B IPAKTUYECKUX U yYEOHBIX CUTYalUsX,
JOTIOJTHATH aJITOPUTM, YTIOPSIOYUBATh LIAry alropuTMa

1.22

COCTaBJIATH MOJCIIb TEKCTOBOM 3ala4yu, Y1UCJIIOBOC BBIPAKCHUC

1.23

BBIOMpATh pallMOHANBHOE PellleHUE 3a/1a4l, HAaXOAUTh BCE BEPHBIE PEIICHUS
U3 MPEI0KEHHBIX




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

1 xiace
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Uwucna v BETMYUHBI

1.1 Uucna ot 1 1o 9: paznuyenue, ureHue, 3anuchb. Eqununa cuera. [lecarok.
Cuet npeaMeTOB, 3anUCh pe3yibTara nudpamu. Yucno u nudpa 0

1.2 UYucna B npenenax 20: yTeHue, 3a1nch, cpaBHeHNEe. OTHO3HAYHbIE U IBY3HAUHbIE
yucia. YBenudeHue (yMEHbIIEHUE) YiClia Ha HECKOJIbKO €IMHUIL

1.3 JlinHa u ee n3mepenue. EQMHUILIBI ATMHBI 1 COOTHOUIEHUS] MEXKAY HUMU

2 Apudmernueckue neiicTBus

2.1 Cnoxenne u BbpluMTaHuMe uyucen B npegenax 20. Ha3BaHus KOMIIOHEHTOB
JIEWCTBUM, PE3YJIbTATOB JICCTBUM CIIOKEHUS, BBIMUTAHUS

2.2 Brruntanue kak aeicTBUE, 00paTHOE CI0KEHUIO

3 TekcToBble 3a1aun

3.1 TexcToBast 3aj1aua: CTPYKTYpHBIE 3JIEMEHTBI, COCTaBJIEHUE TEKCTOBOM 3a/lauu 10
o0pa3iry. 3aBUCHMOCTh MEXIy JaHHBIMA U MCKOMOHN BEIMYUHOW B TEKCTOBOMU
3azaye

3.2 Pemenue 3agau B 01HO fericTBue

4 [IpocTpaHCTBEHHBIE OTHOLIEHUS U T€OMETPUUYECKHE (DUTYPbI

4.1 Pacnonoxxenne npeaMeToB M OOBEKTOB Ha IIOCKOCTH, B IPOCTPAHCTBE,
YCTaHOBJIEHHE IPOCTPAHCTBEHHBIX OTHOLIEHMMH: "cieBa - crpaBa’, "CBEpXy -
cHuzy", "Mexmay"

4.2 I'eomeTrpuueckue burypsi: pacro3HaBaHue KpyTa, TPEYroJbHUKA,
MpsIMOYTOJIbHMKA, OTpe3ka. IlocTpoeHue oTpeska, KBajapaTa, TpPEeyrojbHHKa C
IIOMOULIBI0 JINHEHKH Ha JHCT€ B KIETKy. l3MmepeHue [UIMHBI OTpe3Ka B
CaHTHMETpax

5 Matemaruueckas nHpopmanus

5.1 CO6op nmanHHBIX 00 OOBEKTe MO 00pasily. XapaKTepUCTUKU OOBEKTa, TPYIIIbI
00BEKTOB (KOJIUYECTBO, popMa, pazmep). [ pynnupoBka 0ObEKTOB 10 3aJaHHOMY
MPU3HAKY

5.2 3aKOHOMEPHOCTh B ALY 3aJaHHBIX OOBEKTOB: € OOHapy>KEHHE, MPOAOKEHHE
psaaa

5.3 Bepnbie (MICTHHHBIE) U HEBEPHBIE (JIOKHBIC) TIPETIOKEHHS

54 Urenue tabnuupl. 3BreueHne, BHECEHNUE TaHHBIX B Tabmuiyy. UTeHue pucyHka,
CXEMBI C OJJHUM-/IBYMSI UUCJIOBBIMHU JTaHHBIMH (3HAYCHUSMU TAaHHBIX BEJTHMYUH)

5.5 JIByX-TpexI1IaroBble HWHCTPYKLIMH, CBSI3aHHBIE C BBIYMCICHUEM, H3MEPEHUEM

JUTHHBI, U300paKEHHEM TeOMETPHIECKON (PUTYPHI




2 KJjJacc

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

Yucna 1 BEITUYUHEBI

1.1

Uucna B ipeaenax 100: ytenue, 3anuch, AECITUYHBIA COCTAB, CPABHEHHE. 3aITUCh
paBEHCTBA, HEPABCHCTBA

1.2

YBeaneHHe, YMCHBIICHUC YHCJIa HA HCCKOJIBKO CAWMHULL, JCCATKOB. Pa3zHoctHOE
CpaBHCHHEC YUCCEII

1.3

Benuuunbl: cpaBHeHHE O Macce, BpEeMEHH, u3MepeHue JMHbl. COOTHOIIEHHE
MeXy eIMHULIaMU BeTu4uHbI (B npeaenax 100), ero mpuMeHeHue IS peleHus
MPaKTUYECKHUX 3a/1a4

Apudmernueckue neicTBUSL

2.1

YcTHOE U TMCBbMEHHOE CJI0KEHHE 1 BBIUMTAHUE YHCEI B npeaciiax 100

2.2

IlepemecTuTenpbHOE, COYETATENIBHOE CBOMCTBA CIIOKECHMS, UX IIPUMEHEHUE IS
BBIUNCJICHUN. B3anMOCBSA3b KOMIIOHEHTOB W pe3ysbTaTa JIEHCTBUS CIIOKEHUS,
nercreys BelunTanus. [IpoBepka pe3ynbrara BBIYUCICHUS

2.3

I[efICTBHFI YMHOKCHUA U ACTICHUS YUCCIT B IPAKTUYCCKUX U y‘~I€6HI)IX CUTyalusiIXx.
Ha3zBanusi KOMIIOHEHTOB HeﬁCTBHﬁ YMHOXXCHUA, NCIICHUA

24

TabmuuHoe ymHOXeHHe B mpenenax 50 Mpu BBIYHMCICHHUAX U PEHICHUU 3a]1ad.
IlepemecTuTenbHOE CBOWCTBO YMHOXKEHHs. DB3auMOCBA3b KOMIIOHEHTOB H
pe3yibpTara AEMCTBUS YMHOKECHUS, IEUCTBUS JACIICHUS

2.5

HeuszpecTHBII KOMIIOHEHT ,HCI\/'ICTBI/IH CJIOXKCHHUA, HeﬁCTBHH BbIYUTAaHUA.
Haxon(neHHe HEHU3BCCTHOT'O KOMITIOHCHTA CJIOXKCHUA, BBIYUTAaHU A

2.6

Yuciosoe BBIPpAXKCHUC. YTCHUC, 3aITMCh, BBIYUCIICHUEC 3HAYCHH A, NCITI0JIb3OBAHUC
MEPEMECTUTEIILHOTO CBOWCTBA. [1OPSIIOK BBITIOJHEHUS JCHCTBHI B YHCIOBOM
BBIPpAXKCHUU, COACPKALIEM }leﬁCTBHH CJIOKCHHUSA U BBIYUTAHUA (CO CKOOKaMu WIIH
0e3 ckobok) B penenax 100 (He Gonee Tpex neHCTBUIA)

TexkcToBbBIE 3a1a4n

3.1

Urenue, npeacTaBiIC€HUE TEKCTa 3aJa4d B BHJIE PUCYHKA, CXEMbI WU JAPYrou
monenu. [lman pemienust 3amadu B J1Ba JEHCTBUS, BBIOOP COOTBETCTBYIOIIUX
IaHy apuMEeTHIEeCKUX EeHCTBUM. 3aNCh PEIICHHS M OTBETA 3a/1a4

3.2

Pemenne TekCTOBBIX 33124 HA IPUMEHEHUE CMBICIIAa apu(PMETUIECKOTO NEHCTBUS
(cmoxeHue, BbIUMTAHWE, YMHOXKEHHUE, JeneHue). PacueTHble 3amauum  Ha
YBEJIIMUCHUE WJIM yMEHBIICHUE BENUYMHbI. PUKCAanMs OTBETa K 3a4a4€ U €ro
IIPOBEpPKA

HpOCTpaHCTBeHHHC OTHOIICHHA U TCOMECTPHUICCKUC (I)I/Il"ypbl

4.1

Pacno3naBanue u n3o6pakeHre reoMeTpUYecKiX (pUryp: Touka, npsamasi, IpsMoi
yTroJl, IOMaHasi, MHOTOYTOJIbHUK

4.2

[TocTpoenne oTpeska 3aJaHHON JITMHBI C TOMOIIBIO JIMHEHKH. M300pakeHne Ha
KJIeT4aToi Oymare mpsiMOyrojbHHKA C 33JJaHHBIMU JJIMHAMU CTOPOH, KBajparta ¢
3aJJaHHOW  JUIMHOM  CcTOpoHBbl. JliimHa JsoMaHoM. M3mepeHue nepumerpa




M300paKEHHOTO MPSMOYTOJIbHUKA (KBaJpaTa), 3alKiCh pe3yJIbTaTa U3MEPCHUS

5 MaremaTuueckast HHpopMarus

5.1 Haxoxnenue, ¢opMyInpoBaHHE OJHOTO-IBYX OONIMX NPHU3HAKOB Habopa
MaTeMaTHYeCKNX OOBEKTOB: YHCEJN, BEJIWYMH, TCOMETPUYECKUX (uryp.
Knaccudukanus 00beKTOB 110 33IaHHOMY I CAMOCTOSITEIIbHO YCTAHOBJICHHOMY
MPU3HAKY. 3aKOHOMEPHOCTh B PSJIy YMCEJI, TE€OMETpHUECKUX (HUryp, 0OBEKTOB
MMOBCEIHEBHOM KH3HU

5.2 BepHble (MCTUHHBIE) W HEBEpHBbIC (JIOKHBIC) YTBEPIKACHHS, COJEpKAIIHC
KOJIMYECTBEHHBIC, MPOCTPAHCTBEHHBIC OTHOIICHUS, 3aBUCHMOCTH MEXIY
YUCJIaMH WK BeimurnHaMu. KOHCTpyrpoBaH#e yTBEPKACHHUI C UCIIOJIb30BaHUEM
cJioB "kax eI, "Bee"

5.3 PabGoTta ¢ Tabnuiamu: W3BJICUCHHE W HCIIOIB30BAaHUE JUIsI OTBETa Ha BOIIPOC
UH(pOpPMAaLINH, TIPEICTABICHHON B Ta0IHUIIE

54 Brecenrne naHHBIX B TaONMITy, JIOMONHEHHE MOJeled (cxem, m300pakeHui)
TOTOBBIMHU YUCJIOBBIMHU JJAHHBIMHU

5.5 AnropuT™bl (NIpUEMBI, TpaBWia) YCTHBIX W THMCBMEHHBIX BBIYUCIICHUH,
WU3MEPECHHH B MIOCTPOCHHS TEOMETPHICCKUX PUTYP

5.6 [TpaBuiia paboThI C 3EKTPOHHBIMU CpPEICTBAMU O0yUEHUs

3 KJacc
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 Ymcia ¥ BEIUYHHEI

1.1 Yucna B npenenax 1000: ureHue, 3anuce, cpaBHEHUE, NIPEICTABICHUE B BHUJIE
CYMMBI pa3psIHBIX CIaraeMbix. PABEHCTBA M HEPABEHCTBA: YTEHUE, COCTABJICHUE.
VYBenuueHrue WM YMEHBIIICHHE YUClia B HECKOJbKO pa3. KpaTHoe cpaBHeHue
qucen

1.2 Macca, COOTHOILLIEHUE MEXAY KUIOIPaMMOM U TpaMMOM, OTHOILIEHUS "TsKernee -
Jerde Ha...", "TspKenee - Jerde B..."

1.3 CTOMMOCTb, YCTAaHOBJIEHHE OTHOIIEHHUS 'mopoke - nemiennie Ha...", "mopoxke -
nemienie B...". CooTHoOIIEHHE "IIeHa, KOJMYECTBO, CTOMMOCTD" B MIPAKTUYECKOMN
CUTYalluu

1.4 Bpewmsi, ycranoBneHue oTHoIIeHUs "ObICTpee - MeasieHHee Ha...", "OwlcTpee -
MenieHHee B...". CooTHomeHue '"Hayano, OKOHYaHHE, MPOJOJIKUTEIBHOCTh
COOBITHS" B IPAKTHUECKOUN CUTYaIHH

1.5 JnvHa (€AMHUIIBI ATUHBI - MUJUIMMETpP, KHIOMETP), COOTHOIICHHE MEXIy
BEJIMYMHAMU B TIpeJieniax Thicsian. CpaBHEHHE OOBEKTOB 110 JTHHE

1.6 [Tnomane. CpaBHEHHE OOBEKTOB MO TLIOMIAH

2 Apudmerndeckue n1eHCTBUS

2.1 YcTHBIE BBIUMCICHUS, CBOAUMBIE K AehcTBUsAM B npenenax 100. ITucemennoe
cioxeHue, Bbruntanue uncen B npeaenax 1000. HeiictBus ¢ yncnamu 0 u 1




2.2

[TucemeHnHOE yMHOXEHME, AeneHue. [IpoBepka pe3yabTaTa BHIYUCICHUS

2.3 [lepemecTuTenbHOE, COYETATEIBHOE CBOMCTBA CIIOKEHUS, YMHOXEHMS IpU
BBIUHCIICHUIX

2.4 Haxoxnenrne HeM3BeCTHOrO KOMIIOHEHTa apu(METHUECKOro AeHCTBUS

2.5 [Topsimok IEMCTBHI B UHCIOBOM BBIPAXKEHUHU, 3HAYEHHUE YHCIOBOIO BBIPAKECHUS,
COJIEpXKAIEro HECKOIbKO ACHCTBUI

2.6 OaHOpPOHBIC BEIMYMHBI: CIIOKEHUE U BEIUUTAHUE

3 TekcToBble 3aaun

3.1 Pabora ¢ TekcTOBOM 3amaueii: aHaIu3 JAHHBIX U OTHOIICHUM, IPE/ICTaBICHNE Ha
MOJI€IM, IUIAHUPOBAHUE XOJa PEIIEHUs 3a/Jayd, peuieHHe apudMeTHudecKuM
crocooomM

3.2 3amaun Ha TOHMMAHUE CMBICTA apU(METHUECKUX ACUCTBHHA (B TOM dYHCIE
JICJICHUS C OCTaTKOM ), OTHOIIeHHH ("'O0sbIIIe - MeHbIIIE Ha...", "00IbIIIe - MEHbIIIE
B..."), 3aBucumocteil ("Kymius-mpogaxka', pacyeT BpEeMEHH, KOJIMYECTBa), Ha
cpaBHEeHHE (Pa3HOCTHOE, KPAaTHOE)

33 3anuch peleHus 3aJauu 1Mo JIeUCTBUSM U C TIOMOIIbIO YUCIOBOTO BBIPAKEHUS.
[TpoBepka peleHus 1 OLEeHKa MOJy4YeHHOT0 pe3yibTara

34 Jlonst BeNMYWHBI: TOJOBHMHA, TpPETh, 4YETBEPTh, IsTas, JecsATas YacTh B
npakTuueckod curyauuu. CpaBHEHHE AOJNE€H OJHOM BEJIMYMHBL 3ajaud Ha
HaXO0KJIEHUE JOJIM BETUNYMHBI

4 [TpocTpaHCcTBEHHBIE OTHOLIEHUS M T€OMETPUUECKHE (PUTYPBI

4.1 KonctpynpoBanue reomerpuueckux ¢uryp (pazoueHue Qurypbl Ha 4acTw,
coctaBiieHue (GUrypel U3 yacteil). Ilepumerp MHOroyroibHUKa: HM3MEpEHUE,
BBIUMCJIEHHE, 3aIIUCh PABEHCTBA

4.2 W3mepenue miomany, 3aluch pe3ysbTrata U3MEpEeHUs. Beuncienue 1uomanm
NpsIMOYTOJIbHUKA (KBajJpaTa) C 3aJaHHBIMM CTOpPOHAMH, 3alHCh pPaBEHCTBA.
N300paxkeHne Ha KieTyaTol Oymare mpsMOYTOJbHHMKA C 3a/laHHBIM 3HAUYCHHEM
iouaau

5 Maremaruueckast uHGopManus

5.1 Knaccugukaius 00beKTOB 110 IByM MpU3HAKaM

5.2 BepHbie (MCTHHHBIE) 1 HEBEPHBIE (JIOKHBIE) YTBEP)KIEHUS: KOHCTPYHUPOBAHUE,
poBepKa. Jlornueckue paccy AeHHs €O CBSI3KaMHU "'€CIH ..., TO...", "o3ToMy",
"3Hayut"

53 W3Bnedenne © WCHOJb30BaHWE ISl BBIMOJHEHUS 3aJaHuil WHGOpPMAaIWH,
npezcTaBiIeHHON B Tabnuuax. CronbuaTast fuarpaMMa: 4YTeHue, UCIOJIb30BaHue
JAHHBIX JUJIS pelIeHHs y4eOHBIX U MPAKTUYECKUX 3a]au

54 DopMaIM30BaHHOE ONMCAHUE MOCIIEI0BATENIBHOCTH JEHCTBUI

55 ANTOpPUTMBI HM3yuY€HUs MaTepuana, BBIIOJHEHHS OO0y4yaloUmMX W TECTOBBIX

3aJJaHMii Ha TOCTYTIHBIX 3JIEKTPOHHBIX CPEACTBAX 00yUeHUs




4 kjaacce

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BETUYUHBI
1.1 Uucna B mpenenax MUJUIMOHA: YTEHHUE, 3allUCh, IOpa3psiAHOE CpaBHEHHUE,
ynopsiaodenue. Yucno, Oosbliee WM MeHbIlIee JAaHHOTO YHCia Ha 3aJaHHOE
YKCIIO pa3psAHbIX €UHMUIL, B 33JaHHOE YHUCIIO pa3
1.2 Benuunnbl: cpaBHeHHE 00BEKTOB 110 Macce, JJMHE, MIOMAAH, BMECTUMOCTH
1.3 EnuHuIpl Maccel 1 COOTHOLLICHUSI MEK1y HUMH
1.4 Enununel BpeMeHH, COOTHOLLICHUS MEKly HUMHU
1.5 EnvHunbl [IMHBL, MIIOMAAH, BMECTUMOCTU, CKOPOCTH. COOTHOIIEHHE MEXIY
equHunamu B npezgenax 100 000
1.6 Jlonst BenmMuuHBI BpEMEHH, MACChI, JUTUHBI
2 Apudmerndeckue a1eHCTBUS
2.1 [luceMeHHOE cCllOKE€HHE, BBIUMTAHUE MHOTO3HAYHBIX YHCENI B Ipeaenax
MunoHa. [lucbMeHHOE yMHOXKEHUE, JIeJIeHHEe MHOTO3HAUHBIX YHCET Ha
oJHO3HauHOe (nBy3HauHoe) unciio B mpenenax 100 000. [leneHue ¢ ocTaTKOM.
VYMmuoxenue u genenne Ha 10, 100, 1000
2.2 CgoiicTBa apu(MeTHUeCKUX IEHCTBUM M UX NPUMEHEHHUE JIS BBIYHCIICHUM.
ITouck 3HaUY€HUs YUCIOBOIO BBIPAXKEHMSI, COJEPIKALIETO HECKOIBKO IEHCTBUN B
npenenax 100 000. ITpoBepka pe3yibTaTa BEIUMCIEHU, B TOM YHCIIE C IIOMOILBIO
KaIbKyJSITOpa
2.3 PaBeHCTBO, cosieprkaliiee HEM3BECTHBIN KOMITIOHEHT apu(PMETHUECKOro JeHCTBuUS:
3aMMch, HAX0XK/I€HNE HEM3BECTHOTO KOMIIOHEHTA
24 YMHOKEHHNE U I€JICHNE BETUYUHBI HA OTHO3HAYHOE YHCIIO
3 TekcToBble 3aaun
3.1 Pabora ¢ TexcToBOi 3amaueil, pemieHUEe KOTOPOM COAEpKUT 2 - 3 nelcTBUS:
aHaJIN3, IPECTABICHNE Ha MOJIENH, INIAHUPOBAHNE U 3aIIUCh PELICHHUS, IPOBEPKA
pelieHuss W OTBeTa. AHAIU3 3aBUCHUMOCTEH, XapaKTepU3YIOLIUX MPOIECChI
JBYDKEHUS, pabOoThl, KYIUIU-TIPOJIAXKH, M PEeIlIEHHE COOTBETCTBYIOIIUX 3aa4
3.2 3aau Ha YCTAHOBJIEHHE BpPEMEHHU (Hayalslo, MPOJIOJKUTEIbHOCTh U OKOHYaHHE
COOBITHS), pacueTa KOJUYECTBa, pacxo/a, U3MEHEHHs. 3aJaul Ha HaXOXKIACHUE
JIOJIU BEJIMYMHBI, BEJIMUMHBI 110 €€ J0JIe
3.3 Pa3nble criocoObl penieHns HEKOTOPBIX BUAOB N3YUEHHBIX 3a/1a4
4 [IpocTpaHCTBEHHBIE OTHOLICHUS U T€OMETPUUYECKHE (DUTYPBI
4.1 Harnsinable npencTaBieHns: O CHMMETPUHN
4.2 OKpyXHOCTh, KPYT: pacno3HaBaHue U u3o0paxkeHnue. [locTpoeHne okpyXKHOCTH

3aJaHHOro paguyca. IlocTpoeHne W3Y4YEHHBIX TIE€OMETPUYECKHX (GUryp c
IIOMOULIbIO  JINHEWKH, YrOJbHUKA, LUPKynsd. PasnnyeHue, Ha3bIBaHHE
IPOCTPAHCTBEHHBIX T€OMETpUYecKuX (Guryp (Ten): map, KyO, IMIMHAP, KOHYC,
nupamuaa




4.3

KonctpyupoBanme: pazbuenue ¢Gurypsl Ha MPSIMOYTOJIBHUKH (KBaJpaThl),
cocTaBiieHUE (PUTYp U3 IPSIMOYTOJIFHUKOB (KBaJPaTOB)

4.4

[Tepumetp, ruromans GUTypsl, COCTABICHHONW M3 JBYX-TPEX MPSIMOYTOJIbHHKOB
(KBagpaToB)

MaremaTnueckast HHpopMarus

5.1

PabGora ¢ yTBepKIEHUSMHU: KOHCTPYUPOBAHHME, TIPOBEPKAa HCTHHHOCTH.
CocraBieHre U IpoBepKa JIOTHYECKUX PACCYkKACHUN IIPU PELIEHUH 3a]1a4

52

JlaHHble O peanbHBIX IIpoleccax U SBJICHUAX  OKPYXKAWOLIEro MHUpa,
NpeJCTaBJICHHbIE Ha JUarpaMMax, cxemax, B TabOnumax, Ttekcrax. COop
MaTeMaTHYeCKUX JIaHHbIX O 3aJaHHOM oObekTe. [loumck wuHOpmanuu B
CIpaBOYHOU JUTEpaType, cetu MIHTepHeT. 3anuch HHPOPMALIUH B ITPEIOKESHHON
Ta0IMIle, Ha CTOJI0YATON Tuarpamme

5.3

JlocTynHble 3JEKTPOHHBIE CpelcTBa OOy4YeHHUs, IOCOOMs, TpPEHaXepbl, HX
HCIIOJIb30BAaHUE 10/ PYKOBOJCTBOM IleAarora M camocTosaTenbHo. IlpaBuia
0e30MmacHol paboThI € ANEKTPOHHBIMUA UCTOYHUKAMU MH(POPMAITUU

54

ANTOpUTMBI pelIeHNs yUeOHBIX U MPAKTUYECKUX 3a]a4




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

Y4eOHUKH

JI. T. Ilerepcon. MaremaTtuka. YriayOJeHHbIH ypoBeHb. YueOHUK. 1 kiacc. B 3 4.

JI. T'. Tlerepcon. MaTtemaTtuka. YriayOJaeHHBIH ypoBeHb. YUeOHUK. 2 Kiacc. B 3 4.

JI. T. Ilerepcon. MaremaTtuka. YriayOJeHHBIH ypoBeHb. YueOHUK. 3 kiacc. B 3 4.

JI. T'. Ilerepcon. MaTtemaTtuka. YriayOjaeHHBIH ypoBeHb. YUeOHUK. 4 kiacc. B 3 4.
CamocTosiTe/ibHbIE 1 KOHTPOJIbHbIE PA0OTHI

JI. T'. Ilerepcon. Pa3BuBaromiye caMmoCcTosTEIbHbIC B KOHTPOJIbHBIE padoThI. 1 Kitace. B 3 4.
JI. T'. Ilerepcon. PazBuBaroiiie caMOCTOSATENbHBIE U KOHTPOJIbHBIE PadoThL. 2 Kiacc. B 3 4.
JI. T'. Ilerepcon. Pa3BuBaromiue caMmoCcTosTEIbHbIE B KOHTPOJIbHBIE pa0oTHI. 3 Kiacc. B 3 4.
JI. T'. Ilerepcon. Pa3BuBaroiine caMoCTOSITENIbHBIE U KOHTPOJIbHBIE paboThl. 4 Kiacc. B 3 u.

METOJIUYECKHUE MATEPUAJIBI J1J151 YYUTEJSA

Maremaruka. Peanu3zanus tpedoanuiit @1I'OC HavambpHOTO 00111eT0 00pa30BaHUS:
JI. T'. Ilerepcon. MaTtematuka. 1 xiacc. Metoanyeckne peKOMEHIALNH.

JI. T'. Ilerepcon. Maremaruka. 2 kjacc. MeToinueckrue peKoMeHJaluH.

JI. T'. Ilerepcon. MaremaTuka. 3 kiacc. Meronnyeckue peKOMEHAaluH.

JI. T'. Ilerepcon. Maremaruka. 4 kiacc. Metouueckue peKoMeHaluu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubmuorexa ®I'MC «Most mixona» Karanor (lesson.edu.ru)
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