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COEPXAHHME

1. TTossicHUTENBbHAs 3allUCKa

2. ConepxaHue oOy4eHUs
1 kacc
2 KJjacc
3 Kj1acc
4 KJjacc

3. [Inanupyemsble pe3yJibTaTbl OCBOCHHA MPOrpaviMbl y4eOHOro mnpeaMera
«MaremaTuka» Ha ypOBHE Ha4aJIbHOro 001ero ot pa3oBaHus

JIMYHOCTHBIE PE3YyJILTAThI
MeTtanpeaMeTHbIe pe3yIbTaThl
ITpenMeTHBIE PE3YJILTATHI

1 xy1acc

2 xJjacc

3 KJ1acc

4 xi1acc

4. Temaruuyeckoe IJIaHUPOBaHUE

1 xnacc (132 gaca)

2 xnacc (136 yacoB)
3 kiacc (136 gacos)
4 xnacc (136 gacoB)



MosicHUTEIbLHAS 3aMUCKA

PaGouas mporpamma 1O TNpeaMery «MareMaTuka» Jisd obyuarommxcs 1-4 KiaccoB
cocTaBleHa Ha ocHoBe TpeGoBaHmil K pe3ynbTaTaM OCBOCHHS [IPOrpaMMbl HAYAIBHOTO ob1mero
o6pasoBanus PenepasbHOrO rocynapCTBEHHOTO o0pa3oBaTe IBHOTO CTAHAApPTa HAYAIBHOIO
obmero obpazosanus (manee — PIOC HOO), 3akona I'® «O6 oOpasosanuu B Pdy,
«IIporpaMmbl 06uie00pa3oBaTEIbHBIX yupexaenuii. Hauansnas wkona. Matemaruka. 1 -
4 xmacenl (cuctema «Yuueb yuuThes» JIL [. Ilerepcor), a TaKKe OpPMEHTHPOBAaHA Ha
IleieBble [IPHOPHUTETHl JYXOBHO-HPABCTBEHHOTO pAa3BUTHS, BOCIHTAHMA H COLHAIU3ALMH
o6yuatomuxcs, chopMyTHpoBaHHbIE B [[pOrpaMMe BOCIIHTAHH

B HauaIbHOH NIKOJNE HM3yYeHHE MATEMATHKH HMEET 0C000¢ 3HA4YeHHe B Pa3BUTHH
MJIAIIEro IIKONbHUKA. [IpHOGpEeTéHHbIE MM 3HAHHS, OIbIT BBIIOJIHCHHS MPEIMETHBIX H
YHHBEpCATBHBIX JIeiiCTBHI HAa MaTeMaTH4YeCKOM MaTepHale, IIepBOHAYAIILHOE OBJIAJICHUC
MATEMATHYECKHM SI3BIKOM CTaHYT (QYHIaMEHTOM 00y4eHHs B OCHOBHOM 3BCHE IIKOJIBI, & TAKXKE
OyyT BOCTpeOOBAHBI B XKI3HH.

I/I3yqune MarTeMaTHKH B HayaJbHOH IIKOJE HaIpasJjI€li0 Ha IOCTUXEHHUE CJIICAYIOIIUX

0Gpa3oBaTeNbHBIX, Pa3BHBAOIINX IIEJIEH, a TAKKE LEIEH BOCIIK TaHuA:

1. OcBoeHHMe HAYaIbHBIX MAaTEMATHYECKHX 3HAHMH - MOHMMAHHE 3HAYCHHS BOIMYHMH H
c10co60B UX H3MEPEHHS; UCMOJIB30BAHUE apU(PMETHUCCKUX croco0oB Ul paspellCHUs
CIO’KETHBIX CHTyauuit; GopMUpOBaHUE YMEHUS PEIaTh /4yeOHbIE M MPAKTUYCCKUE 3a1a4H
CpeJCTBAMM MaTeMaTHKH; paboTa C alropuTMami BBIIOJHEHHA apu(pMETHYECKUX
JICACTBUH.

2. @®opmupoBaHHe  (YHKLHOHAIBHOH MaTeMaTH4yeckoil  rpaMOTHOCTH  MJIAAUICTO
IKOJIBHYMKA, KOTOpas XapaKTepU3yeTcs HAIMYMEM y HETO OIbITa PEeIICHHA y4eOHO-
[103HABATENbHBIX H Y4EOHO-NPAKTHYECKHMX 3ajad4, 1IOCTPOCHHBIX Ha TIOHMMAHUM M
IPUMEHEHHN MaTeMaTHYCeCKHX oTHOmeHu («yacTe-1ieI0e», «OONbIIe-MEHbIIE,
«paBHO-HEPABHOY», «IIOPSNIOKY), CMBICIA apu(METHUCCKUX ICHCTBHHM, 3aBHCHMOCTEHN
(pabota, IBIKEHHE, TIPOJIODKUTEIBHOCTD COOBITHS).

3. O6ecrneuende MaTeMaTHYECKOTrO pa3BUTHsS MJIAAIIEI O IIKOJIbHHKA - dbopMupOBaHHEe
CIIOCOGHOCTH K WHTE/UIEKTYyaJIbHOH AEATENIbHOCTH, NPOCTPaHCTBEHHOTO BOOOpaKeHU,
MaTeMaTU4YecKoW pedd; yMEHHE CTPOUTH pacCyxacHaud, BBEIOMpaTh apryMeHTalHIO,
pasnuuaTh BepHbE (MCTHHHBIE) M HEBEPHBIC (M0XKEbIE) YTBEPKICHHS, BECTH IOUCK
uHpOpManuy (IIPUMEPOB, OCHOBAHHUIT JUIS YIOPAIOU€CH s, BADUAHTOB 1 Ip.).

4. CraHOBJEHHE Y4eOHO-TIO3HABATEIBHEIX MOTHBOB M HHIEPECa K H3YUCHHIO MATCMATHKH U
YMCTBEHHOMY TpYIdy; B@KHEHIIMX KayeCTB HE reJUIEKTYaJIbHOM  JIEITENIbHOCTH:
TEOPETHYECKOTO M IPOCTPAHCTBEHHOTO MbIIUICHUA. BOOOpaKEHHs, MATEMATHYeCKOM
pedH, OPUEHTHPOBKM B MATEMATHYECKHX TEPMUHAX W MOHATHSAX; NMPOTHBIX HaBBIKOB
HCIIOJIB30BAHHs MAaTEMATHYCCKUX 3HAHUN B IOBCEIHEF HOM >KU3HHU.

CojepaHue Kypca MaTeMaTUKH CTPOMTCS Ha OCHOBE:

e CHCTEMHO-AESITEIIBHOCTHOIO IIOJAXO0Ha, METOJIO0JIOTMIECKHM OCHOBAaHHEM KOTOpPOTO
apisiercsi obmas Teopus nmesrensroctd (JL.C. Brirotckuid, AH. Jleontses, I'.IL
enposuruxuii, O. C. AHHCHUMOB U ap.);

e CHCTEMHOrO0 MOIXOHa K OTOOpY COAEpXKAHHSA M IOCJICAOBATCABHOCTH H3yCHUA
MaTEeMATH4YCCKHUX HOHSITYIﬁ, ra€ B KaydeCTBE Teop;Tqucxoro OCHOBAHHA B1>16paHa
cHcTeMa HauaTbHbIX MareMaTHueckux nonstuit (H. S BuneHkun);

e MIAKTHYECKOMH CHCTEMBI IEATEIbHOCTHOIO METOAa OO yICHHA JI. T. Ilerepcon

B ocHOBE KOHCTPYMpPOBaHHUsS COACPKAHHSA H oTOOpa 1/IAHUPYEMBIX DPE3YJIbTAaTOB JIeXKaT

cieayromue NCHHOCTH MaTE€MaTUKHU, KOPPEIUPYIOIHNE CO C AHOBJIEHHEM JIMYHOCTH MJIaQUIETO
IIKOJIBHHUKA:

1. NOHMMAaHHE MATEMATHUYECKHX  OTHONICHHH  BBICTYyNAeT  CPEACTBOM  IO3HAHMA

3aKOHOMEPHOCTE} CYIEeCTBOBAHMUS OKPYKAIOWIEro My pa, (akTOB, IIPOLIECCOB U SABJICHUH,



MPOUCXOALIMX B IPUPOJE U B o6mmecTBe (XPOHOJOTH:A COOBITHH, MPOTHKEHHOCTD 10
BpeMeHH, 00pa30BaHHe LEJIOro 13 yacTeii, n3MeHeHne ¢opMbl, pasmepa u o

7 MaTeMaTHuYecKde IpeICTaBleHUs O 4YhCiIaX, BelIMdHHaX, reoMeTpHYeCKUX (urypax
SIBJISSIFOTCSL  YCJIOBHEM [I€JIOCTHOI'O BOCITPpUATHS TBC peHI/Iﬁ NpUPOAbI U 4YeJIOBCKa
(MAMATHHKH apXMTEKTYPBI, COKPOBHIIA HCKYCCTBA | KYJI5TypBbl, 0OBEKTEI IPUPOAB);

3. BiagcHHEe MaTeMaTHYeCKMM SI3BIKOM, JJIEMEHTAMH AITOPUTMHYECKOr0  MbILILICHHS
MO3BONSET  YYEHMKY  COBEpIICHCTBOBaTh  KOMMYHHKATHBHYIO NeaTeNbHOCTD
(apryMEHTHpPOBAaTh CBOIO TOUKY 3PEHHA, CTPOHTL JIOT jgecKue IETMOYKH PACCyKICHHH,
OIIpOBEpraTh WJIH MOATBEPKAATD HCTHHHOCTD MPEATIOIC KEHUS).

Magmue MKOJBHUKU MPOSBISIOT MHTEPEC K MaTeMaTHeCKOH CYyIIHOCTH MPEIMETOB U
gBJICHUH OKpy’XXarouleil XU3HA - BO3MOXHOCTH UX M3MCEPHUTH OTIpeeuTh BETUIHHY, QopMmy,
REISBATH 3aBUCHMOCTH M 3aKOHOMEPHOCTH X DPACIIONIOKEHHS BO BPEMEHH H B IPOCTPAHCTBE.
OCO3HAHMIO MJIAIIHM IIKOJBHHUKOM MHOTHX MaTeMaTH4CCKEX SBJICHUH IIOMOTaeT €ro TAra K
MO/IE/TUPOBAHUIO, UTO 00/Ier4aeT OCBOCHHC obmiero crnocoba peiuieHns y4eOHO#H 3a1a4H, a TAKKE
paboTy ¢ pa3sHBIMH CPEACTBAMH puHQOpMaLKK, B TOM YHCIC H rpapuueckumu (TabIMIA,
Juarpamma, CXema).

B Haua bHOH LIKOJIE MaTeMaTHYECKHE 3HAHHS M YMEHHs TPUMCHSIOTCA LIKOJIbHUKOM IIPH
U3yyeHHH  JApYrux y4eOHBIX  TPEIMETOB (KONMYECTECHHBIE M MPOCTPaHCTBEHHBIC
XapaKTEPHCTHKH, OLEHKH, pacu€Tbl W MpPUKHIKA, HCIIOTb30BaHue rpaduyeckux (Gopm
NpeiCTaBIeHAs HH(bOpPMALIKH). [IpuoGpeTéHHble YYCHHKOM YMCHUS CTPOUTD AJITOPUTMBI,
BHIOMpATh PALMOHATBHBIE COCOOBI YCTHBIX H NHCHMCHHBL: apudMeTHYEeCKUX BBIYACICHHUH,
NpuéMbl TTPOBEPKU NPABUIIBHOCTH BBITOTHCHHA neiicTBUl, @ TakKe pasHueHHe, Ha3blBaHWE,
M300paKEHUE TEOMETPUIECKUX duryp, HaxOKICHHE TeCMETPUYECKHX BEINIHH (nnuna,
mepuMeTp, IUIOMAab) CTAHOBATCS — MOKA3ATE/AMHU c)OIMHPOBAHHOH  (YHKIHOHAIBHOM
rPaMOTHOCTH MJIA[IIEro MIKOJIbHAKA H MPEANOCHUIKOM YCIEITHOro JAanbHEeHIIEero o0yueHUs B
OCHOBHOM 3B€HE IIKOJIbL.

OINMUCAHME MECTA YYEBHOI'O ITIPEJIMETA B YYEGHOM ILJIAHE.

Kypc MaTeMaTHKH B HaYa/IbHO# IIKOJIE PACCTHTAH M3 | Te/yrolero o6bema 4acos:

Knacc Kosim4uecTBO 4acoB B HeleJ10 Kon4yecTBO 4acoB B Ioj
1 4 yaca 132 yaca
2 4 yaca 136 yacoB
3 4 gaca 136 yacoB
+ 4 gaca 136 yacoB

COJIEP’KAHME YYEBHOI'O NreEAMETA

OCHOBHOE cojepkaHue o0y4eHHs B NMPOrpaMMe MpeICTaBICHO paspenamu: «Yucna u
Be/IMUMHB, «ApH(pMETHYECKHE [IEHCTBHA», «TekcToBpic 3amaun», «IIpOCTpaHCTBCHHBIC
oTHOWEHHs U Treomerpuueckue Gurypb», «MareMaTHICCKas aH(OpMAaIIHSD).

1 knace

Yuciaa 1 BeTHYHHBI

Uycna ot 1 10 9: pasnuueHue, YTEHHE, 3AMUCH. Ejununa cuéta. Hdecsrok. Hassauus,
OC/Ie/I0BATEIBHOCTS M 0003HayeHue uucen or 1 go 0 HarnsaHoe wuzo0paxeHHe 4YUCel
COBOKYMHOCTSMH TOYEK, KOCTSIMH JIOMUHO, TOYKaMH Ha 4pCc 10BOM OTpe3ke u T. A. [Ipeapiaymee
U TIOCJIEYIOIIEE YHCIIO. KonuuecTBeHHbIH M MOPSIKOBBIA cueT. UTeHne, 3anuch U CPaBHCHNIC
qrceN ¢ TIOMOLIBIO 3HaKoB =>, <. CocTaB uncen ot 1 110 9. ( JJOKEHUE ¥ BbIYUTAHHE B IIpEACIax
9. Tabiuuua CIOXKEHUs B mpexenax 9 («tpeyronpHas»). LHCIO H muppa 0 npu HU3MEPEHHH,



Berunciaenud. Yuciao 10, ero o0o3Ha4eHHE, MECTO B HYHUCIOEOM psdy, COCTaB. Cnoxenue #
ppryuTanne B npeaenax 10. Mownerst 1 k., S k., 10 k., 1 p., 2 p., 5 p., 10 p. Yucna B npexenax 20:
yTeHue, 3amuch, cpaBHeHue. OIHO3HAUHBIE M IBY3HAYHBIC 4YNCJIA, NMPCACTABICHUE MX B BHAC
CYMMBI JIECATKOB U etHuIl. CpaBHCHHE JBY3HAYHBIX YHCCIL. VsenuueHue (YMECHBIICHHE) YhCTIa
Ha HECKOJbKO eQWHHL. Pumckue mudpbl. AndaBuTHas HyMcpalus. «BonmebHbie» HGPHL.
CpaBHEHHE M YNOPAZOYCHHE BEIHYUH. OG6mMii NPUHIMI M3MEPEeHHs BeIWyuH. Eannuna
u3MepeHus (Mepka). 3aBUCHMOCTb pe3ysibTara U3MEpeHHA OT spioopa Mepku. HeobxommumocTsb
BHIOOpA €IMHON MEPKH IIPH CPABHEHMH, CIIOXKCHHH M BBIYHTAHHH BEJTHYHH. CaoiicTBa BEJIUYHH.
Jlnuna u eé u3Mepenue. EIHHUIB! JUIHHBL CAHTHMETP, ACIUME TP; YCTAHOBICHUE COOTHOLICHHA
mexay Humu. Msmepenue macchl. EamHHIA Macchl: KHJIOTPAMM. M3MepeHre BMECTHMOCTH.
Enuunna emectumocty: uTp. TTouck 3akoHomepHoctei. HaOmonenue 3aBUCUMOCTEH MEKIY
KOMIIOHEHTAMH M pe3yjibTaTaMi apH(METHUECKHX JACHCTBE, MX (HUKCHpOBaHUE B PEYH.
YucioBoit OTpe3oK.

ApudmernyeckHe IedCTBHS

CrioeHme # Bblumranme umcen B mpenenax 20. HaisaHHs KOMIIOHEHTOB [IeHCTBHUI,
pe3y/IbTaTOB AeHCTBHI CIOXKEHUS, BHIYUTAHHUS. BprauTaHue Kal neicTBHE, 00paTHOE CIIOKCHHIO.
JpaKy COJKeHUs W BbrupTaHus. Ha3BaHue KOMIOHEHTOB CIOEHUs M BbrauTaHus. Harnaanoe
H300pakeHHe CI0KEHNS H BHIYHTAHUA C OMOLLBIO IPYIIIT MPCIMETOB H Ha THCIOBOM OTpe3Ke.
CBSI3b MEXIY CIOKEHMEM M BbIYMTAHHEM. 3aBUCHMOCTB Pe3y/bTATOB CIONKEHHMs W BRIUATAHUI
OT H3MEHEHHs KOMIIOHEHTOB. PasHocTHoe cpaBHeHue uwcen (Oonmblue HL MEHbIIC Ha).
Haxos/[eHre HEH3BECTHOTO CIIaraeMoro, YMEHbIIAeMoro, BerurTaemoro. CpaBHEHHE, CIIOKEHHUS
i BerauTanue ¢ unciom 0. ClokeHHe W BbMMTAHHE ABY3HAUHBIX dHcesl 0e3 mepexona vepes
paspsijl. AHAJIOTHs MEXTy JECATHIHOMH CHCTEMOM 3aMMCH YMCENl M JAECSTUYHON CHCTEMOH Mep.
Tabnuma clokeHus OJIHO3HAUHBIX uMcen B Tmpenenax 2( («xBaapatHas»). CioxeHHe H
BhIUMTaHKE B npejenax 20 ¢ nepexoioM uepe3 AECATOK.

TexcToBbBIE 3a1a4H

TexcToBas 3a71a4a; CTPYKTYPHBIE 3IEMEHTBI, COCTABJIEk i€ TeKCTOBOH 3aa4u 110 obpazmy.
3aBHCHMOCTb MEXLy JAHHBIMH U HCKOMOH BEIHUMHOW B TEKCTOBOH 3ajade. Pemenue 3anay B
OmHO meiicTBHe. YCTHOE pelleHHe MPOCTHIX 3a1au Ha CMBICH CJIOXKECHHS W BBIUMTAHHS TIpH
u3ydenun umcen or 1 no 9. 3amaya, ycioBHE M BONpPOC 3aladH. [TocTpoeHue HarjIsaHbIX
MoJiesiell TeKCTOBBIX 3a1au (CXeMbl, CXeMAaTHYCCKUE PUCYHKH 1 m)ITpocTeie (B 0HO AEHCTBHE)
3a7aud Ha CMBICJI CTO’KEHMs M BBIYMTaHMs. 3a7aud Ha pa3kOCTHOE CPABHEHHE (comepxarue
OTHOIIEHUS «Goubine (MeHblne) H) 3anaun, oOpaTHbIE JaHHbIM. CocTaBJieHUE BBIPDOKCHHH K
TEKCTOBBIM 3ajauaM. 3ajaud ¢ HEKOPPEKTHbIMH (GOpMyTHpOBKaMH (JHITHMMM M HENOTHBIMH
JaHHBIMH, HepeaJlbHbIMH YCHOBHHMI/I). CocraBHbIE 3ajayid Ha CIO0XCHHEC, BBIUUTAHHUEC H
Pa3sHOCTHOE cpaBHeHHe B 2-4 JieiicTBus. AHAIM3 3a]a4d W [JAHUPOBAHHE XOJa ¢ pelIeHusl.
CooTHeceHHE MOJIyUeHHOTO pesysbrata ¢ YCIOBHEM 3alatiid, OLIEHKa €ro HpaBIlOHOIloﬁl/Ii[.
3anuch pelenust ¥ 0TBETa Ha BOMPOC 3a/1a4H. Apudmernyeckue JISHCTBUS ¢ BETMUMHAMA TPH
pElIeHHH 3a/1ay.

IIpocTpaHCTBEHHbIE OTHOUIEHHS H FeOMETPHECKH durypnl

PacrojiokeHHe MPEAMETOB H OOBEKTOB Ha IJIOCKOCTY, B MPOCTPaHCTBE: ciieBa/cripasa,
CBEpXY/CHHU3Y, MEXJY; YCTAHOBICHHE NPOCTPAHCTBEHHBIX oTHomeHui. PacnosnaBaHue U
Ha3bIBaHME TeoMeTpudyecKuX (OpM B OKpYXaiolleM MHUpe: Kpyr, KBaapart, TPEYTOJIbHHUK,
NPAMOYTOJILHHK, Ky0, wiap, napaie/enure]l, NipaMuia, WiTiHIp, KOHYC. [IpencraBneHus O
MIOCKMX M IPOCTPAHCTBEHHBIX I€OMETPHYECKHX (urypax. [TocTpoeHue OTpe3ka, KBajpara,
TpeyroJbHEKa C TOMOIIBIO JIMHEHKH Ha JHUCTE B KIETKY, U3MepeHue JUIMHBI OTpe3Ka B
cantuMeTpax. Cocrapjienue Gpuryp us dactei u pas6uenue ¢uryp Ha yactu. KoHcTpynposanue
¢uryp u3 nanoyek. Toukyu ¥ JMHAKM (KPUBBIE, NPAMBIC, 3aMIHYTRIC 1 He3zamkHybE) O6nacTu U
rpanunbl.  Jlomanas. TpeyroibHUK, YETBIPEXYTONBHHK, MHOTOYTOJIBHHK, €ro BepUIMHBI H



cropoHBl. OTpe30K M ero 00O03HaYeHHUE. V3Mmepenue UIMHEI OTpe3ka. EIMHUIBI JUTMHBL
CAHTHMETp, ACLUMETP; COOTHOIICHHE MEXTY HUMH. [TocTpoenie OTpe3Ka 3aJaHHOW JUIMHBI C
nomompbio suHeiikn. Cocranenne Guryp u3 dacteid M razbueHue GuUryp Ha 4YacTu.
O6beMHEHNE U TIepeceueHIe TeOMETPHIECKUX uryp.

MaremaTu4eckasi HHGopmauus

C6op nmaHHBIX 00 0OBEKTE MmO O0Opasly. XapakTepucTHK/ OOBEeKTa, TIpYTIbI 00BEKTOB
(konmuuecTBO, (opma, pasmep). ['pynnupoBka O00BEKTO: TO 3aJaHHOMY IIpPH3HAKY.
3aKOHOMEPHOCTb B Psilly 33J[aHHBIX OOBEKTOB: €& oGHapyKeH/e, PONODKEHHe psina. BepHble
(MCTHHHBIE) U HEBEPHBIE (JI0HBIE) TPEUIOKEHNUS, COCTABIIEHHbBIE OTHOCHTEIBHO 3aJaHHOTO
nabopa MaTeMaTHyecKnx OOBEKTOB. UTEHHE Tabnupl (comepxauei He Gomee 4-X JQHHBIX )}
J3BJIeUCHNE JAHHOTO M3 CTPOKHM, CTON0NA; BHECEHHE OJHOrO-/ByX NAHHBIX B tabauiy. Yrenne
PHCYHKA, CXeMbI C OJTHHM-/IBYMs YUCIOBBIMA JaHHBIMU (3HAUE UMM JJAHHBIX BEIHYMH). [[BYX-
TPEXIIAroBble MHCTPYKIIMH, CBS3AHHBIC C BBIYHCICHHEM, H3MEDCHHCM JUTMHBI, H300paKeHHEM
reoMeTpHUecKOoil GUIyphL.

AarebpandecKue MpeaCcTaBIeHHs

Urenue ¥ 3amyiCh UYHCIOBBIX M OYKBEHHBIX BBIPOKCHAH B 1-2 neiictBust 6e3 CKOOOK.
PaBeHCTBO M HEPABEHCTBO, UX 3aMHUCh C IMOMOIIBIO 3HAKOB>, <, =. YpaBHeHHUs BUIa a + X = b, a-
x = b, x - a = b, pemaemble Ha OCHOBE B3aHMOCBS3H MEKIY HaCTbiO M [IeJbIM. 3aIluch
epeMeCTHTEILHOTO CROUCTBA CIOXEHHS C MOMOLILIO OykBeiHOH (opMyisl: a + b =b + a.
3anuch B3aMMOCBSI3H MEXK/Ly CJI0KEHMEM U BEIYMTAHUEM C IIOMOIIBIO OyKBEHHBIX PABEHCTB BH/IA -
a+tb=c,b+a=c,c—a=bh.

MaTteMaTH4YeCKHI SI3bIK H 3JIEMECHTbI JIOTHKH

3HAKOMCTBO C CHMBOJIAMU MaTEMATUYCCKOI'0 A3bIKE III/I(I)paMI/I, 6yKBaMI/I, 3HaKaMHu
CpaBHCHHsA, CJIOXKCHUS W BBIUMTAHUSA, HX MCIOJb30BaHUE Ul NOCTPOCHHUS BbICK%bIBaHHﬁ.
OnpeneneHHe HUCTUHHOCTH U JIOXKHOCTH BBICKa3bIBaHUM. [loCTpoeHHE MOJICJIEH TEKCTOBBIX
3aJ1a4. 3HaKOMCTBO C 3ajiayaMi JIOTHIECKOIo Xapakrepa H CIIof 00aMM UX peLIeHH.

YHuBepcaibHbie yuebHble AeiicTBHs (mponeneBTHYCCKHil ypOBEHb)
Y HUBEpCATbHbIE [I03HABATEIbHBIC YIeOHbIE NTEHCTBH:
«  HabmoIaTh MATEMATHYECKHE 0OBEKTHI (YHCIIA, BEMMYN HbI) B OKPYIKAIOIIEM MHPE;
e 00HapyxuBaTh o0IIEee ¥ PA3IMIHOE B 3aNUCH apudMeTHYECKUX NEHCTBUM;
e [IOHMMATH Ha3HAUeHWE U HeoOXOIUMOCTh UCIIONb30Bak s BEIUYUH B KU3HH,
e HAOTIONATH AEiiCTBUE H3MEPUTENBHBIX TIPHOOPOB;
o CpaBHMBATH JBa OOBEKTA, BA YHC/IA; PaCIPEACIATE O YBEKTHI Ha TPYIIEI 110 3alaHHOMY
OCHOBAHHUIO;
o KONHpOBATH H3yueHHbIe (QUIypBl, pUCOBaTh OT PYKH IO COOCTBEHHOMY 3aMBICILY;
TIPHBOIUTH IPUMEPHI YHCEI, TEOMETPUIECKUX duryp;
e  BECTH MOPSAKOBBIN M KOJTHYECTBEHHBIH CYeT (cOBIOIATH IOCIEIOBATEIBHOCTB).
PaGora ¢ uapopmanuei:
e [IOHHMATh, YTO MATEMATHUYECKHE SBIECHMS MOryT ObITh NPEACTABICHBI C IIOMOLIBIO
pa3HBIX CPEJICTB: TEKCT, YHC/I0Basd 3aIUCh, TabuIa, pHcyHOK, CXeMa;
e yyuTaTh TAONHILY, U3BICKATh HHPOPMALHIO, IPEACTABICHHYIO B TabNIu4YHOU opMe.
Y HHBepcaTbHbIE KOMMYHUKATHBHbIC YIeOHbIE JEeWCTBU:
e  XapakTepu30BaTh (OMHMCBHIBATH) YHCJIO, TEOMETPHHICCEYIO ¢urypy, mocnen0BaTeNbHOCTE
N3 HECKOJIBKHX 4YMCeJl, 3alIlMCaHHBIX I10 IMOPAAKY,
e KOMMEHTHPOBaTb XOJ CpaBHEHHMs JABYX 00BEKTO;, OINMCHIBATH CBOMMH CJIOBAMHU
CIOXETHYIO CHTYAIIMIO X MaTeMaTHUeCKOe OTHOIICHHE, IPSACTABICHHOC B 3ajave;
e ONMCHIBATH TMOJOXEHHWE IpeaMeTa B MPOCTpaHC 3¢ pas3iudaTe H HCII0JIB30BATh
MaTeMaTHYeCKUe 3HAKH;



e CTPOMTB IPEUIOIKEHHS OTHOCHTEIBHO 3aJaHHOT0 HA0Op: OOBEKTOB.
YHuBepCAIbHbIC PEryIATHBHBIC y4eOHbIe ICHUCTBHA.
e IpUHEMATH YYEOHYIO 337134y, yJepXuBath €€ B POLECCs ACATEIBHOCTH,
e JIeiicTBOBATH B COOTBETCTBUH C NPEATIOKCHHBIM 06pa3IoM, HHCTPYKIIHEH;
e TNPOSBISATH UHTEPEC K IMPOBECPKE pe3yNbTaToOB pPeLICHH y4yeOHOH 3a1auy, ¢ MOMOLIBIO
yuuTelNs yCTaHABIMBATE NPUIHHY BO3HHKINEN OMUOKY 11 TPYAHOCTH,
e MpPOBEPATH TPABUIBHOCTH BBITHCIICHHS C [IOMOIIBIO APYroro MpHEMa BHIIOJIHCHUS
JICHCTBHS.
CoBMecTHas ACSITENTbHOCTD:
e yYacTBOBATh B IAPHOH paGoTe ¢ MaTeMaTHYeCKAM MaTepHAIOM,
«  BHINOJHSTH IPABHJIA COBMECTHOM JCATEIbHOCTH: TIOTOB ApUBATHCH, CYATATBCS C MHCHHEM
napTHEpA, CIIOKOHHO U MUPHO pa3peInath KOH(QIMKTEL

2 KJace

Yueaa ¥ BeJTHYHHBI

Upcna B npezenax 100: ureHue, 3anuchb, JeCATHYHBIHA COCTAB, CPABHEHHE. 3alUCh PAaBCHCTBY,
HEepaBEHCTBA. VpenudyeHHe/yMEHbIICHUE UYHCIa HA HECKOJIBEO e IMHHLY/IECATKOB; Pa3HOCTHOE
cpasuenue umcen. CueT COTHAMH, JCCATKAMH u enuHmiamu. HarmsaHoe u300pakeHHe
TpeX3HauHbIX 4iCeN. UTeHue, 3amich, YHOPAN0IHBAHHE H cpaBHEHHE TPEX3HAYHBIX YHCCI, HX
MpEICTaBICHHE B BUJC CyMMBI COTCH, JeCSATKOB M eIMHUIL (1eCATHYHBIA cocraB). CpaBHCHHE,
CIOYKEHHE ¥ BBIMMTAHHE TPEX3HAUHBIX UMCeNl. AHANOTHS MEHLY JIeCSATHYHON CHCTEMOH 3amucH
Tpex3HauHbIX YHcel U JeCSTMUHOMN cHCTeMOH Mep. BenuuuHL: CpaBHEHHE MO Macce (emHULA
Macchl — KHJIOTpaMM); H3MEPEHHUE JTHHBI (eMMHHLBI JTHHB — METp, ACLHMETD, CaHTHUMETD,
MHJUTAMETP), BPEMEHH (€IMHHUIBI BpEMEHH — Hac, MHHYTa) ( OOTHOIIECHHE MEXIy e[HHULaMK
pemumabl (B mpeaenax 100), ero npuMeHeHue JUis peCHIs T PaKTHYECKUX 3a1ad.

ApudmeTnieckue AelicTBUA

VY CTHOE CIIOYKeHHE ¥ BBIUMTAHHE YUCEIl B MPe/esax 100 63 mepexoza U C MEPexXoJoM 9epe3
paspsn. [luceMeHHOE CIOXKEHHE W BBIMUTAHHE HHCC] B npeaenax 100. [lepeMeCTHTENBHOS,
coueTaTeNbHOE CBOMCTBA CJIOJKEHHsA, HMX TPHMEHCHHE A BbIUMCIIEHHWH. DB3auMocBA3b
KOMIIOHEHTOB M pe3ysibTaTa NeHCTBHUs CIIOKCHUA, neiicTBus BpaKMTaHus [IpoBepka pesybrara
BBIUHC/ICHHS (pealbHOCTE OTBETA, obpartHOe neiicteue). HensBecTHBIA KOMIIOHEHT JIeHCTBUSA
CIOKeHMs, JeHCTBHs BBIUMTAHUS; €ro HaXOKACHHC. VMHOKEHHE W JeleHHe HaTypalbHbIX
ypcesl. 3HaKA YMHOKCHHUS U ICJICHUSA (¢, :). HazBan#e KOMIIOHEHTOB U pe3yJIbTaTOB YMHOKEHHS
u nenenus. [padudeckas MHTEPIPETALMS YMHOKEHMS W JETCHHA. CBS13b MEXJ1y YMHOKECHHEM H
nenenueM. IlpoBepka YMHOXEHMsS W JCICHHA. Haxo)kpcHUE HEM3BECTHOIO MHOMKHUTEIA,
nemamoro, nemmtens. CBA3b MEKIY KOMMOHCHTaMH H pe3y/IbTaTOB YMHOXKCHUS H JCJICHHA.
KparHoe CpaBHEHHE 4HCEIl (Gonpiue B, MeHble B) JIeTUTEIM W KPATHBIC. YacTHbIE Clly4yant
yMHOMKeHUs 1 Aenenus ¢ 0 1 1. Hero3M0kHOCTh Aenenust Ha (). ITopsiIoK BbINOTHCHHA NEeUCTBUH
B BBIP@KEHHMAX, CONEPKAUIMX YMHOKCHHUC M JICICHHC (co cxobkamu | Ge3 HHX). TabGmuuHbIE
Cllydal YMHOXKGHHS, NEJNCHHA TpPH BBIMHCICHIAX M perenun 3anad. [lepeMeCTUTENBHOE
CBOMCTBO YMHOXeHWs. B3auMOCBA3b KOMIIOHGHTOB H pesynpTaTa  JeHCTBHA YMHOMKEHUS,
neiicTus genenns. CoueTaTesbHOE CBOHCTBO YMHOKCHHS. VMHOKeHue u aenexne Ha 10 1 Ha
100, VMHOXeHHe M JelleHHe KpYIJIbIX ducen. Pacnpeae uTe/bHoe CBOMCTBO YMHOXEHHUS.
I[IpaBuJio JeICHUs CyMMbI Ha HUCIIO. BreraOmuuHoe YMHOY<CHUE H JeJeHHe. YCTHbIC MPHEMbI
BHETA0MYHOrO YMHOXKCHHSA U JCTICHHS. MCIob30BaHMe CHOMCTB YMHOXKEHUS M JACJICHHUS JUIA
paIMOHAIN3AIIMH BBIYHCIICHHUH. JleneHue ¢ OCTATKOM C MOMOIIBIO mojeneii. KoMIoHeHThI fieie-
HMS C OCTATKOM, B3aHMOCBS3b MEXKIY HHMM. AJITOPHTNV ACJCHHS C octatkoM. [IpoBepka
JeneHust ¢ ocTaTkoM. Thicsda, €€ rpauueckoe M300pay cHUE. Cno)xeHHe U BBIYHTAHHE B
npeaenax 1000. YeTHoe cloxkeHHe, BbIMUTAHHUE, YMHOXKEHHE 1 JIEICHUE YMCEIT B IPECTIax 1000 B
crmyyasiX, CBOIMMBIX K neiictBusm B mpeznenax 100. YycroBoe BBIpAOKEHHE: YTCHHE, 3aMUCh,
Boryucienue 3HadyeHus. [Iopsa10k BEINOJTHCHUA JeiiCTBHUI B “MCIOBOM BBIPQKEHHH, CONCPIKAIIEM



JeHCTBHSA CJIOKEHHS U BEIUATAHUS (co ckobxamu/Ge3 ck060K) B 1peaenax 100; HaxoxAeHHE ero
3HaueHHs. PalyoOHAIbHBIE MPHUEMBI BLIUMC/ICHMIT: HCIIONb30BAaHHE MEPEMECTUTENBRHOro |
COYeTaTeIbHOr0 CBOMCTBA.

TekcToBbI€ 321a4H

Yrenue, PEACTABIEHHE TEKCTA 3aa4H B BUAC PUCYHKA, cxembl Wik Apyroi moaenu. [Lnan
peleHus 3a1a4u B 2-4 JeiicTBus Ha BCe apu(MeTHUecKue JEHCTBIA B NpeAciax 1000, BBIGOP
COOTBETCTBYIOUIMX ILTAHY apHpMETHUCCKUX JeiicTBHIl. 3amupch pelleHds W OTBETa 3ajatd.
PerneHre TEKCTOBBIX 3a7ad Ha MPUMEHEHHE CMBICTA apu¢Mme  IeCKoro IeHCTBUS (cnoxeHwue,
BELIYMTAHUE, YMHOXKEHHE, JCICHUE), HX KpaTkas 3aluch C MOMC 1pE0 Tabmui. PacyéTHBIE 3a1a4K
Ha yBeNMueHue/ YMEHBIICHHE BEMUHHBI HA HECKOJIBKO €M II/B HECKOJIbKO pa3. 3ajadu Ha
KpaTHOe CcpaBHeHHe. B3auMHO obpaTHble 3ajaud. 3ajadd Ha HAXOKACHUE «3alyMaHHOTO
amenay. 3anadqn ¢ GYKBEHHBIMH JaHHBIMA. 3a/1a4i Ha BBIMACIICHHC JUTHHBI JIOMaHOM; epuMeTpa
TpeyrofbHUKA W HYETBIPEXYrONbHHKA; IUIOMam | nepuMeTpa IPSAMOYTOJIbHUKA W KBAJpaTa.
CiokeHue 1 BHIYMTAHHE H3YYEHHBIX BEMYMH NPU PELICHAM Sa/ad. dukcanus OTBETa K 3a/1a4e
u ero mposepka (dopmynmpoBaHME, MpOBEPKA Ha JIOCTOBEPHOCTD, CJICJIOBAHHE IUIaHy,
COOTBETCTBUE TIOCTABJIEHHOMY BOTIPOCY).

IpocTpaHCTBEeHHbIE OTHOMIEHHS H reomerpuyeckue Quiypbl

Pacrio3HaBaHue ¥ #“300pakKeHHE TECOMCTPHUCCKUX ¢uryp: TOuKa, mpsmas, Jyd, OTPE3OK.
[apaieNbHble M  NEPeceKaromuecs —MpAMBIC. Jlomanas aiamHa JoMaHol. Ilepumerp
muoroyroJpHiKa. [locTpoeHue oTpeska 3aJaHHOM JUTHHBI C TIOMOIIBIO JIHHCHKH. HzobpaxkeHne
Ha KJeT4aToil Gymare MpsAMOYyrojbHHKa ¢ 3aJaHHBIMU JUTMHAMK CTOPOH, KBaapara C 3aJJaHHOM
JUIMHOM  CTOPOHBL ~ VI3mMepeHue  NEpHMETpa JaHHOTO/H:00paXEHHOro  MPSAMOYTOJIbHUKA
(KBaJpaTa), 3aIiCh pe3ynbTaTa U3MEPEHHUS B canTumeTpax. [170CKOCTh. YTOIL. [1psAMOiA, OCTpBIH
u Tyno# yriel IleprnenmuiynspHeie NPAMBIC. [IpsimoyrospHAK. KBaapar. CaoiicTBa CTOPOH H
YI7I0B NPSMOYTOJIBHUAKA U KBaJpaTa. [TocTpOEHHE MPAMOYTO/bHHKA H KBAJpara Ha KJIeTYaTOM
Gymare 1o 3aJaHHBIM [UIMHAM MX CTOPOH. [IpAMOYroNbHBIN NapaIeIeHUIEN, ky0. Kpyr u
OKpPY/KHOCTb, UX LIEHTP, Panyc, HaMETP. L{upKyib. BbrgepunBaHue y30poB u3 OKpYIKHOCTEH C
nomorbio mipkysis. CoctaBnenue Guryp u3 yacreil U pa3oueine puryp Ha 4acTH. [Tepeceuenue
reoMeTpudeckux GUryp. EAHHULb! TMHBL MHIUTHMETD, kusiometp. [lepuMeTp npsMOYrojibHUKA
u ksajpara. Ilmomazns reoMeTpUUecKoil Puryphl. Henocpe 1cTBEHHOE CPaBHCHUE Guryp 1o
wiomanu. Wsmepenue ruomani. EXMHMIBL MIOMALA (KBa, 1paTHBIA CaHTUMETP, KBa[paTHBIH
JelUMeTp, KBaJpATHBIM METP) M COOTHOLICHHS MENILY Humu. [lnomaab NPSIMOYTrOJIbHHKA.
[liomans ksagparta. I[lmomanyu ¢uryp, COCTAaBICHHBLIX M3 IpsIMOYTONbHUKOB M KBa/JpaToB.
OGbeM TeoMeTpudeckoi (urypsl. EnnHALEL obveMa (KyOudecKuil CaHTHMCTD, KyOudecKui
JenuMeTp, KyOumueckun MeTp) ¥ COOTHOUICHHS MENIY HHMH. O6beM TpPAMOYTOJIBHOIO
napauiesnenunesa, 00beM ky6a. TIpeoOpa3oBaHue, CPABHEH IS, CIOKCHUE U BLIUMTAHUE OJHO-
pOIIHbIX FCOMeTpI/I‘ICCKI/IX BCJIMYHH.

MartemaTHueckasi nHpopmanus

Haxoxnenue, GOpMYIUPOBAHUE OJHOTO-ABYX 0BLIMX MPU3HAKOB Habopa MaTeMaTH4eCKUX
00BEKTOB: YHCEJI, BETHMYHH, FTCOMETPUICCKUX duryp. Knaccipuxauus 00BEKTOB IO 3aJlaHHOMY
WIH CAaMOCTOSTENBHO YCTAHOBJIEHHOMY IPH3HAKY. 34KOHOMEPHOCTb B  pady 4HCET,
reoMeTpHUecKUX Quryp, 00BEKTOB IOBCEIHEBHOMN >Ku3HH. BepHBIC (MCcTUHHBIE) ¥ HEBEPHBIC
(MOXKHBIE) YTBEPXKIACHHS, COACPKALIUE KOTHYECTBEHHEIE. NPOCTPAHCTBEHHBIE OTHOLICHHA,
3ABHCHMOCTH MKy  YHC/IaMu/BelTHYMHAMA KoHCTpyHpOBaHHe  YTBEPKACHHH €
HCIIOTB30BAHAEM CJIOB «KKIBIN», «Bce». PaboTa ¢ TabIUDaMU; M3BJICYCHUE M HCIIOJIb30BAHUE
[ OTBETA Ha BOMPOC HMHpOpMAlWH, NpeCTaB/ICHHON B TabNUUE (TaOnMuIBl  CIIOXKEHHUA,
YMHOK€EHHS; TpadHK JEKypCTB, HaOJIOIeHUs B MpUpoAe U 1p.) BHecenne NaHHbIX B tabnuny,
JIOTIOJTHEHHE MOJeNen (cxeMm, n300paXkeHHit) TOTOBBIMH 1CJIOBBIMHA JaHHBIMH. AJITOPHTMEI
(mpuéMbl, MpaBuia) YCTHBIX W MACHMCHHBIX BBIYMC/ICHMN, H3MEpeHHH M TOCTPOEHHUS



reomerpuueckux  ¢uryp. Ilpasuma paboTbl ¢ OIEKTPOHHBIMH cpencTBaMH  O0y4YeHHUS
(sneKxTpoHHOK opMOH yueOHHKA, KOMIBIOTEPHBIMU Tpenax Epamu). Onepanusi. OOBeKT |
pe3yJbTaT OIepalHH. Omnepaiuu HaJl peaMeTamu, Gurypamu. GucIaMu. IIpsiMbie ¥ OOpaTHBIE
orepauuu. OTBICKAHAE HEH3BCCTHBIX: o6beKTa ONepAIiy, BBIIOTHIEMOH ONepaluy, pe3yJbrara
onepauun. [Iporpamma JICHCTBUH. AJITOPHTM. Jluneiinble, DA3BETBICHHBIE W LMKIAYCCKHC
anroput™bl. COCTaBICHUE, 3AMUCh 1 BLIIOJTHEHUE AITOPUTMOB NA3IHYHBIX BU/OB.

Be/lHuHHbBI H 3aBHCHMOCTH MeK1y HHMH

3aBHCHMOCTD pe3yJibTara U3MEPeHHS OT BpiOOpa MepKu. ClI0XKEHHE U BHIYUTAHUE BEJIMYMH.
HeoGX0IMMOCTh BBIOOpa €IHHOM MEPKH TIpH CpaBHEHUH, CIIKEHHH H BBIUMTAHUU BEJIMYHH.
EauHMLB] BpeMeHN (MUHYTa, Jac, CYTKM) ¥ COOTHOLICHNA MCLy HAMH. Orpeienienye BpEMEHH
o uacaMm. TTOMCK 3aKOHOMEPHOCTCH. Ha6monenue 3aBHCHMOCTEH MEXIY KOMIOHCHTAMH U
pe3ybTaTaMi YMHOKCHUA 1 nenenns. Gopmyiia MIoMIAIH DS \ioyrojibHuKa: S =a* b.
®opmysia 00beMa MPAMOYTOJILHOTO napaJuiesenurnesna: V=(a*b)-c.

Aare6panuecKue NpeAcTaBIeHH

Urende W 3aNuch YMCIOBBIX W OYKBEHHBIX BBIDE JKEHHMii, COICPKAIIUX ACHCTBHS
CJIOJKCHHS, BBHIYUTAHUS, YMHOXEHHS ¥ ICICHUA (co ckobkavu U 0Oe3 cKk000K). BprumcieHue
spaueHuil mpocTeHmmx OYKBEHHBIX BbIp@KCHUH IPH 3al&HHbIX 3gayeHusxX OyKB. 3amuch
RIAUMOCBSI3M MEXJLY YMHOKEHHEM U JIEJICHHEM C [TOMOLIBIO ()YKBEHHBIX PaBEHCTB BHJA & ° =
c,bea=c,c:a=b,c: L = a. O600MeHHas 3aiCh CBOUC B 0 u 1 ¢ momMoupio OyKBEHHBIX
dopmym: as1=1 ea=ajas0=0a=0;a:l =a;0:a=0umuap. O6061eHHas 3aich CBONCTB
apr(MeTHUECKHX JeHCTBHH C MOMOLILIO GykBeHHBIX GopMyII:
a+b =b + a — NepPeMECTUTEIbHOES CBOHCTBO CIIOMKCHHMA,
(a+b)tc=a+ (b + ¢) — coueraTe/bHOC CBOMCTBO CJIOKEHV A,
a+b=Dbea— nepeMeCTUTEILHOE CBOMCTBO YMHOXCHHS,
(@asbysc=a~tb* C) — COYeTaTeNIbHOE cBOMCTBO YMHOXKeHUS, (8 + by*re=a*c¢+tbh*c—
pacmpeleuTe/IbHOC CBOMCTBO YMHOKEHHs (yMHOXKEHHE CyMMbI Ha YHCIIO),
(@a+b)-c=(@-0)+ b = a + (b - ¢) — BBIYMTAHHE YHCIIA U3 CYMMBI,
a-(b+c)=a-b-c— BbUMTAHHC CyMMbI i3 qucna,
(a+b):c=a:c+b:c— neneHnue CyMMBI Ha Y¥CI)IO M Ap. ¥ PABHEHUS BHIA d * X = ba:x=b,
X : a = b, pelraembic Ha OCHOBC rpaduueckoi MOJETH (p#MOYTOIbHUK). KOMMEHTHPOBAHHE
pelieHns ypaBHEHHH.

MareMaTHUYeCKHil A3bIK H 3JIeMEHTbI JIOTHKH

3HAKOMCTBO CO 3HAKaM{ yMHOXEHHs U JIC/ICHHAL, ckOOKaMu, criocobaMu H300paKeHus 1
o6o3HadeHusl TpAMOif, yda, yria, KBalpard, IPAMOYTOJILHHUKA, OKPYXKHOCTH U Kpyra, HX
paxmyca, AMaMerpa, LEHTPa. OnpejeneHne HCTHHHOCTH 1 JIOXKHOCTH BbicKasbiBanui. ITo-
CTPOEHUE IPOCTEHLINX BBICKA3bIBAHUH BUAA «BEPHO/HEBEPHO, UTO ...» KHEY, «ECHH...,TO...
Tloctpoerne crocoOoB pernenus TeKCTOBBIX 3a7a4. 3HAKOMCTBO C 3a7a4daMH JIOTHYECKOT0
Xapakrepa u crnocobaMu UX peLIeHUs.

YHuBepcabHble ydeoHble 1eficTBUs (mpomneaeBTH “1eCKHUil ypOBEHb)
VHHUBEpCATbHBIE T03HABATEIIBHBIC y4eOHbIE EHCTBHUA:

e HAOMIONATH MaTeMaTHYECKHE  OTHOLICHHA (4ecTh-LENoe, Gonple-MeHbIIE) B
OKPY’KalOLIeM MUPE;

o XapakTepH30BaTh HAa3HAUYEHHE W KCMOJbL30BaTh MpocTeHIINe H3MEPHTETBHBIC prOOPEI
(caHTUMETpOBAs JICHTA, BECHI);

e CpaBHUBATh TPYIIIBI 00BEKTOB (UMCEN, BENHYIH, TEOMETPHICCKUX ¢uryp) 10
CaMOCTOSTEILHO BBIOpAaHHOMY OCHOBAHHIO;

e pacmpeneniaThk (xaccuuuMpoBaTh) OOBEKTHI (wicna, BENMYMHBI, TCOMETPHYCCKHE
urypsl, TEKCTOBBIE 33/1a49H B OTHO NEeCTBHE) HA TPy IIIIbL;



0GHApYXUBAaTh MOJEIH I€OMETPUHCCKHX duryp B OKpyXKaroeM MHPE; BECTH TOUCK
pasTMYHbBIX PEIIEHUH 321291 (pac4éTHOH, C TCOMETPUUIECKUM COZIEPIKaHHEM);
BOCIIPOM3BOJMTE ~ IOPANOK  BEIMOTHEHMS NeHCcTBUI B UYMUCIOBOM  BBIDOKCHHH,
coziepIKaIeM JeHCTBHS CTIOXKEHHS ¥ BBIUTAHHA (co ckoOkamu/6e3 CkoboK);
yCTaHABJIMBATh COOTBETCTBHE MEHKIY MaTEeMATHUYECKAM BBIPAXKEHHUEM U €ro TEKCTOBBIM
OTUCaHHEM;

MoAGUpPATH PHMEpBI, OATBEPXKIAKOIINE CYXKICHUE, BELEO, OTBET.

PaGota ¢ HH(OpMALMEN:

M3BJIeKaTh M MCIIONB30BaTh HHPOpMALIO, TIPEICTABICE HYIO B TEeKCTOBOM, rpadyecKoi
(pUCYHOK, cXema, Ta6uua) GopMe, 3aMONHATE TAOHIIb!

ycTaHaBIMBAThL  JIOTHKY mepebopa  BapHaHTOB  A1d  PCLICHHA TPOCTEHIIHX
KOMOMHATOPHBIX 3a1a4;

JOIIONMHATD MOJIE/H (CXeMbl, H300paKeHH ) TOTOBBIMH YHCIOBBIMH JIAHHBIMH.

VY HUBEpCAIbHBIE KOMMYHHKAaTHBHbBIC yueGHbIe TeHCTBHS:

KOMMEHTHUPOBATH XO[ BBIUMC/IEHHIA; OOBACHSATH BBIOOD BEJIMYHHBI, COOTBETCTBYIOLIEH
CUTyallMH H3MEPEHHUS,

COCTaBJISITh TEKCTOBYIO 3ajady C 3aJaHHBIM OTHOLIEHHEM (roToBBIM peleHreM) 1o
ob6pasiy;

HCIIONIB30BATh MATEMATHUeCKUe 3HAKH U TEPMHHOICIHIO JUTSL ONMCAHHs CIOXKETHOU
CUTYaIlUH;

KOHCTPYHUPOBaHHUs yTBEpIKACHUH, BBIBOLOB OTHOCHTENBHO JAHHBIX OOBEKTOB,
OTHOIIIEHHUS,

Ha3pIBATh UHCIA, BEJIUYUHBI, TEOMETPHUCCKHE ¢urypsl, obnanaiomue 3a7aHHBIM
CBOMCTBO

3aIIMCHIBATH, YUTATH YHUCIIO, UHUCTIOBOE BRIPAKECHHUE,

MPUBOAMTE MPUMEPEI, WUTIOCTPUPYIOLINE CMBICT apu@MeTHIECKOro JICHUCTBUS,
KOHCTPYUPOBATh YTBEPXKICHHA C HCIIOb30BAHHUEM CJIO# KKAKIBIH», «BCEY.

VHEBEpCATbHBIE PETYJIATHBHbIE YeOHbIE JeHCTBUA:

CJIeOBATh YCTAHOBJEHHOMY MpPaBUIY, MO KOTOPOMY COCTABIICH pA 4KCesl, BEIHYHH,
reoMeTpHYeCKuX QUryp;

OpraHu30BbIBaTh, y4JacTBOBATH, KOHTPOJIMPOBaTh X0 M Pe3yibTaT napHoil paboTHI C
MaTeMaTH4eCKUM MaTepualioM;

[pOBEPATh PABUIBHOCTh BBIMMCIEHHA € TOMOLIBE) Jpyroro mpuéma BBINOIHCHH
neiicTBUsI, 0OPATHOTO JEHCTBHA;

HAXOIUTH C MOMOLBIO YUHTEIsl IPHYHHY BOSHHKIIEH OMOKA U TPYIHOCTH.

CoBMecTHasA ACATCIbHOCTD:

IPUHUMATL [IPaBUIIA COBMECTHOU JIeSITEJIBHOCTH IpH pabote B mapax, rpynmnax,
COCTABJICHHBIX YUMTEJIEM HJIH CaMOCTOSATCIBHO;

y4acTBOBAaTh B mapHoil u rpynmoBoit  pabore ¢ MaTeMaTUYeCKUM MaTeprHajioM:
obcyXnaTh ILENb JCATEBHOCTH, XOXA paboTel, KOMMEHTHPOBATH CBOH efcTBU,
BLICAYIIMBATE MHEHHS JApYTMX — y4acTHHKOB, TOTOBHTH IMPE3CHTALHUIO (yctHOE
BBICTYIUIEHUE) PELIICHUS WA OTBETA,

pemiath COBMECTHO MaT€MAaTHYCCKHE 3a7aud MOMCKOBOTO M TBOPYECKOIO XapakTepa
(ompenenars ¢ MOMOLIBIO M3MEpPUTENIBHBIX HHCTPYMEHTOB AVIHHY, omnpenensaTs BpeMs H
IPOJOJDKUTENHHOCTD C IIOMOIIBIO YacoB;

BBIIOJTHSATD IPUKAKY ¥ OLCHKY pe3yabTara JeHCTBHUI1, H3MEPEHHH);

COBMECTHO C YIHTENEM OLICHUBATL PE3yJIbTAThI BBINO. 1HEHHUS 0011e#l paboTBL

3 kaace

Yuca U BeJHYHHBI

Yucna B mpeaeax 1 000 000: uTenue, 3arich, CPABHENAC, Ipe/CTaBICHHE B BUJE CyMMBI
pa3psummx cJaraeMabIX. PaBeHcTBa )51 HEpaBCH cTBa. YTEHUE, COCTAaBJIEHHUE.



VBenuueHne/yMEHbIIEHHE YUCTIa B HECKOJIBKO pas. KpaTHOe CpaBHCHHE Yucesl. YMHOXEHHE H
nenenue uncen Ha 10, 10,1000 1 T. 2 [THChMEHHOE YMHOXKEHHAE 1 teneHue (6e3 ocTarka) Kpyribix
ypces. YMHOKEHHE MHOrO3HAYHOIO YHC/a Ha OJHO3HAYHOS. 34MHUCh YMHOKEHHUS «B CTOJIOUIO.
JleyeHne MHOTO3HAUHOTO YHMC/Ia HA OIHO3HAYHOC. 3amuch JeJICHUS «YrJIoM». YMHOXEHHE Ha
JBY3HAYHOE M TPEX3HAYHOE HHCIIO. OOwmiA ciTyyail YMHOKESHHS MHOTO3HAYHBIX HHCEI.
[IpoBepka MpPaBUIIHOCTH BbIIOTHCHUA JefcTBAN ¢ MHOrOZHAYHBIMU UHCJIaMH: aIrOpUTM,
obpaTHOe JeficTBHe, BBIYUCICHHC HA KaJIBKyngTOpe. YCTHOE CJIOXKCHHE, BbITHTAHHC,
YMHOKEHHE H JIeIeHHe MHOTO3HAYHBIX UHCET B cilydasx, CBOJAMBIX K JCHCTBUSM B MpEACiax
100. VopouleHue BbIYMCICHHH € MHOrO3HAUHBIMM  4YlciIaMM Ha  OCHOBC CBOWCTB
apudmernueckux Jefictsuil. [locTpoeHne H HCTIONIb30BAHME & [TOPUTMOB HM3YUEHHBIX CIIy1dacB
YCTHBIX M MHCbMEHHBIX nedcTBAI ¢ MHOTO3HAYHBIMU UHUCTIAVH. Macca (eaMHML@ MacCel —
rpamMm, KHJIOTpaMM, HEHTHED, TOHHA); COOTHOLICHHE MKy HHMHU; OTHOIICHAE «TsOKenee/nerye
a/By. CTORMOCTD (eAMHHIIB — PyOIIb, KOTICHKa); YCTAHOBICHIS OTHOIIEHHUS «IOPOXKE/IEIIEBIIE
Ha/By. COOTHOIIECHHE «I€HA, KOJUYECTBO, CTOUMOCTE) B [ paKTHUYECKON CcUTyalud. Bpems
(eIMHMIIA BpeMEHH — TOJ, MECSU, Heleld, CYTKH, yac, MuHYyTa, CEKyHJa); YCTaHOBJCHHE
OTHOIIEHHS  «OBICTpee/MejuleHHee — Ha/By. CoOTHOIICHHE  «HAyajlo,  OKOHYaHHC,
IPOIOKUTETLHOCTE COOBITUSA» B IPaKTHYECKOH CHTYallHH. HaomoaeHue 3aBUCUMOCTEH MEKIY
BeMUMHAMKM U HMX (QuKCHpoOBaHHE C MOMOUIBIO ta6nui. OnpeneneHde BPEMEHU IO HacaM.
Hassanue MecsieB u aHed Hememn. Kamennaps. JlnuHa (€MHAL@ JUIMHBl — MHWUIMMETP,
KMJIOMETp); COOTHOIIEHHE MEXIy BEIUIMHAMH B npenenax TeicsuM. [lnomans (eMHULBI
[TOMAIN — KBAIPATHBIA METP, KBaJpaTHBIH CAHTHMETP, KBa/(PAaTHbIHA JCLIMMETP, KBAAPATHbLA
metp). [peoGpasopanye, CpaBHEHHE, CTIOKCHHIE 1 BLIUMTAHUE OJHOPOIHBIX BEJIHYUH.
[epemenHas. BoipaxkeHue ¢ nepeMeHHOM. 3HaUeHNE BBIPKCH A € NIEPEMECHHOM.

®opmyna. GopMyJibl IIOWAAK U NEpUMETpa NpAMOYrojbHEKA: S = a ¢ EP="+8r+2
®opMyJTbI IUIOLIA/M U [IEPUMETpa KBajpara: S=asa,P=4ea

®opmyna oGbema MpsMOyroIbHOro napaenenunena: V =a ¢ b C. dopmyna obbema Kyda:
V=acaca

dopmyna myTH S = V ¢ U ¥ €¢ aHAJIOTH: dopmysa croumocti C = a * X, dopmyna paGoTHI
A =w et ¥ ap, ux 00001eHHast 3aUCh ¢ TIOMOLIBIO dopmyneia=bec.

Habmofenne 3aBUCHMOCTEH MeXy BeIWYMHAMH, HX (uKcHpoBaHUE € MOMOUIBIO Tabnun U
opmyi.

[TocTpoenue Tadiuil 1o popmyiam zapucumocTeit u Gopmy .ABMCHMOCTEH 110 TabJMIaM.

ApudpmerHuecKue AelicTBHS

VerTHBIE BBIUKMCIEHHUS, CBOJAMMBIE K neficTBUSAM & Ipeaenax 100 (rabmuuHoe W
BHeTAOIMYHOE YMHOXKEHHE, NeTIeHAE, ISHCTBAA ¢ KPyTIbIMH jciaaMy). [IMCBMEHHOE CII0KEHHE,
pbunTanue uucen B mnpenenax 100. JleiicTBus ¢ YHCIaMU (0 u 1. ITucbMEeHHOE YMHOXCHHC B
CTONGHK, MHCHMEHHOe JeeHne «yraom». ITHChbMEHHOe YMHOKCHHE, JeJeHHe Ha OJJHO3HAYHOE
gpcso B mpexenax 1000. [leneHne MHOrO3HaqHOTO yucia a OJHO3HAUHOE. 3aluCh NCTICHH
«yrJoM». YMHOXEHHE Ha JBY3HA1HOC H Tpex3Hauoe uwcio. OO cly4yail yMHOMKCHHA
MHOT'O3HAQ4YHBIX YHUCEIL. HposepKa pesynLTaTa BBIUUCJICHUSA ( IpPUKHOKA WA OUCHKA pe3ym>TaTa,
obpatHoe  OeHcTBue, ~ NMPUMEHCHHE aqropuT™Ma,  MCIOJIB30BAHUEC KaJIBKYIISITOpa).
[lepeMeCTHTENBHOE, COUYCTATC/IBHOC CBOMCTBA CJIOKEHMS, YMHOXXEHHS TPHU BBIMHCICHUAX.
HaxoxaeHne HEM3BECTHOTO0 KOMIIOHCHTA apu(MeTHIeCKOro JCHCTBHL. [TopsimoK AeHcTBUH B
YHCJIOBOM BBIPKEHNMH, 3HAYEHHE YHCIIOBOTO BBIPKCHUL, CoIepIKAIIero HECKOIbKO ACHCTBHH
(co ckoGkamu/6e3 CKOOOK), € BBIMHCICHUAMH B npenenax 1000.

TekcTOBbIE 3a1a4H

Pa6oTa ¢ TEKCTOBOM 3a/1ayeii: aHaIu3 JaHHbIX 1 OTHC [IeHHH, IpeJcTaBlICHIe Ha MOZeIIH,
IIAHEPOBAHHE XOJa DelIeHHs 3anavd, PeICHHC aprM-THIECKUM crocoboM. CocTaBHBIC
3anaun B 2-4 JEHCTBHS C HATypaJIbHBIMH YHCIAMH Ha CMBICH NeWCTBUM CII0KEHMs, BBIYUTAHHUS,
YMHOKEHUS U JEJEHUs, PasHOCTHOS M KpaTHOE cpaBHeiHHe HMCENl. 3ajauu, COACPKAIe
3aBUCHMOCTb M@Ky BeJIHYHMHAMHU BUlA A = b ¢ ¢: myTh — CKOpPOCTb — BpEMA (3amaun HA



JBHSKEHHE), 00BeM BBIIOTHEHHON paboTl — MPOM3BOAUTE/IHOCTD TPy/d — BpeMs (3a1a4d Ha
paboty), CTOMMOCTb — II€Ha TOBapa — KOJIHHECTBO ToBapz (3a4a4u Ha CTOMMOCTB) M Jp.
Knaccudukauuss MPOCThIX 3a7ad HM3Y4YEHHBIX THIIOB. O6um i cnoco0d aHanu3a ¥ peLICHUs
COCTAaBHOM 3a/1auM. 3a1adu Ha onpe/e/ieHne Havala, KOHIa U MPOJO/DKUTEIbHOCTH COOBITHS.
3aaud Ha HAXOXKJIEHHE UHMCENl MO MUX CyMME H Pa3HOCTH. 3a,1a4M Ha BBIYKMCIICHHE ILIOMAICH
uryp, COCTABICHHBIX M3 NPAMOYIObHUKOB I KBA/IPATOB. CrckeHUE U BBIYMTAHHUE M3YYCHHBIX
BeIMUMH NpH pemnenuy 3anad. Jloysi BEIMYUHBL: MOJOBUHA, “DETD, yeTBepTh, IATas, JecsaTas
yacTh B MPAKTHYECKON CUTYyallnH; CPaBHCHUC noneii oHOM Be 1MYMHBL. 3a7a4d Ha HaXOXICHUC
JOJM BEWUMHBL. 3aMKCh PEeIICHHs 3a1a4H 1O JCHCTBHIM U C IOMOLIBIO YHCJIOBOTO BBIPAXKCHHSL.
[IpoBepKa peleH s U OLEHKa OJIy4EeHHOTO pe3ypTata.

IpocTpaHCTBEHHbIE OTHOLIEHHS H F€OMETPHICCKUE (hUrypbi

KoHCTpyHpOBaH#UE FeOMETPHUYECKHX (QHTyp (pa3Ouenuc (GUryphbl Ha 4acTH, COCTaBICHUE
¢urypsl U3 yactei). [lepuMeTp MHOTOYroJIbHHKA: H3MepeHHe, BBIUMC/ICHHE, 3aUCh PaBEHCTBA.
Vi3MepeHHe IUIOLaH, 3aIiCh PE3yIIbTaTa H3MEPEHUS B KBA/IP2 THBIX caHTHMeTpax. BeUuCICHUE
momamM TpPSIMOYrojibHMKa (KBajpara) C 3aJaHHBIMA  C(TOPOHAMHM, 3alliCh paBeHCTBa.
U3obpaxenue Ha KiueTdarod Oymare NpsAMOYrojbHHKA C 7aJaHHBIM 3HAYCHHEM IUIOIIAIH.
CpaBHeHHe MIomanel Guryp ¢ MOMOLIBIO HANOKEHUA. IIpeotpasoBanue puryp Ha IIOCKOCTH.
Cummerpusi Guryp OTHOCHTEIBHO npamoit. OUrypel, UMEIOLHE 0Ch CHMMETPHH. [TocTpoeHue
CHMMETPHUHBIX (HUTYp Ha KICTHYaToH Gymare. [IpsMOyroJnablii mapajiesenunes, Ky0, HX
BepuIMHbL, peOpa u rpanu. IlocTpoenue pasBEpTKA H Mogend Kyba U IpSMOYTOJBbHOTrO
napauieenunesa. EAMHUIBI JUIMHBL MHJUTAMETD, CAHTHMEID, JEIUMETp, METP, KHIIOMETP,
COOTHOWICHHS Mexay HuMH. [IpeoOpazoBaHue reOMETPUYECKHX BEJIMYHH, CpaBHEHHEC HX
3HAUCHMUH, CIOKEHHE, BbIUMTAHUE, YMHOKEHUE U JIC/ICHHE HA FaTypajibHOE YHCIIO.

MaremaTH4eckas nHpopmanus

KaccuuKaiys 21eMEHTOB MHO)KECTBA I10 CBOHCTBY. Y IIOPA/I0UCHIE H cUucTeMaTH3aLus
uHGOpMAIIMK B CIPaBOYHOW JIMTCpaType. PemeHne 3a1a Ha YIOPSAOUEHHENH mepebop
BApHAHTOB ¢ [IOMOIILIO TabJIMIL M JIepeBa BO3MOSKHOCTeil. BLIOJTHEHHE MPOSKTHBIX paboT Mo
temam: «M3 HCTOpHH HATypalbHBIX UMCEID), «/3 ucropuu Karenaaps». [lnaHupoBaHue NOUCKA
w oprammarmuu uHpopmanuu. [lomck wHGOPMAIMH B CIPAaBOYHUKAX, JHIUKIONCIHAX,
unreprerpecypcax. OdopmiieHne W NPE/ICTABICHHE PE3y/ILTaToB BBINOJHEHUS TPOEKTHBIX
pa6ot. TBopueckue pabOThI y4alMXCsl 110 TEME «Kpacora ¥ CHMMETPHS B JKM3HHY. CronOyaras
JuarpamMma: 9TeHHe, MCIONb30BaHHe JAHHBIX Ul PEIICHUA yueOHBIX M MPAKTHYCCKHX 3a/1ad.
ANTOPUTMBI HM3ydYeHHs MarepHala, BbIIOIHCHHA ofyyalcimuX ¥ TECTOBBIX 3aJAHHH Ha
JIOCTYIHBIX 3JIEKTPOHHBIX CPEICTBAX oGyuenHs (MHTEPAKTHRHOH JOCKE, KOMIBIOTEPE, Apyrux
yCTPONCTBAX).

Anredpanyeckue npeacTaBieHust

@opMyJia JeeHns C OCTaTKOM: a = bec+r,r <b.
Vpasaenue. KopeHb ypaBHEHMS. MHuoxecTBo KopHel ypasHeHHs. COCTaBHbIE YpPaBHCHHMA,
CBOJAIIMECS K LEMOYKE MPOCThIX (Bupaat+x=b,a-x= b,x-a=b,a*x=b,aix= b,x:a=
b). KoMMeHTHpOBaHHE PEIICHHUS ypaBHEHUH 10 KOMIIOHEHTaM JIEHACTBUMA.

MaTteMaTHYeCKHH S3BIK U 3JIEMEHTHI JIOTHKH

3HAKOMCTBO C CHMBOJHMYECKOH 3alMChiO MHOIO3HAGHBIX HHCCI, 0003HaUeHNEM UX
pa3psioB U KJIACCOB, C A3BIKOM ypaBHEHHi1, MHOXKECTB, EPEVCHHbIX H dopmyJ1, H300paKEHHEM
IPOCTPaHCTBCHHbBIX ¢uryp. BoickasbiBaHHe. Bepubie 1 HEBEpHbIC BHICKA3bIBAHHA. OmnpeneneHue
HCTHHHOCTH H JIOYKHOCTHU BhICKa3bIBaHUi. [10cTpOCHUE TPOC] cHIIUX BBICKA3bIBAHUH € MTOMOIIBIO
JIOTMYECKHX CBA30K M CJIOB «BEPHO/HEBEPHO, UTO...» «HEM, (CCIH..., TO .. KKOKIIBIAY, «BCEY,
«HaleTcA», «BCEra», «HHOrAa». MHOXKECTBO. DjeMeHT MHOYXECTBA. 3aJaHhe MHOXECTBA

[epEUHCIICHHEM €ro eMEHTOB W CBOHCTBOM. [lyctoe MHOXecTBO. PaBHbIE MHOXCCTBA.



Jlnarpamma Diinepa-Benna. [ToaMHOKECTBO. Ilepeceuenne MEOXKeCTB. CBOMCTBA NMEPECCICHHUA
vHGoskecTs., Ob6bemuuenre MHoxecT. CBoiicTBa 00BEJMHCHHS MHOKECTB. [lepemeHHas.
®dopmyna.

VHuBepcaabHbie ydeOHble JelicTBUS

YHI/IBepcaJ'[BHI:-Ie MO3HABATCJIBHBIC ylie6HI>Ie JIEUCTBUS:

CpaBHHUBATh MATEMAaTHYECKUE 06BEKTHI (YKCiIa, BETHUHE bl, FEOMETPHYECKUE ¢burypsl);
BBIOMpAaTh ~ NpPUEM  BBIYMCJICHHS,  BBINOJIHCHHS nedcTBHS;  KOHCTPYHPOBATH
reoMeTpuyecKue QUrypsr;

xnaccuuIMpoBaTh 00BEKTHI (YMCIIA, BETHYUHBI, TEOMETPHICCKHUC (urypsl, TEKCTOBBIE
3a7aul B OJTHO JEHCTBHE) MO BBIOPaHHOMY NPH3HAKY;

PUKHUIBIBATS pasMepbl (Urypbl, €€ JNEMEHTOB; MONAMATE CMBIC] 3aBUCUMOCTEN U
MaTreMaTHYCCKHX omomennﬁ, ONIMCAHHBIX B 3a1a4€;

pa3/INYaTh U UCTIOIB30BATh PA3HBIC IPUEMBI 1 AJITOPHTNGI BRITHCIICHH,

BLIOMpaTh METOJA  PEIICHHS (MOZenMpoBaHUE CHTYallUH, nepeGop BapHaHTOB,
HCIIOTb30BAHHE ANTOPUTMA);

COOTHOCHTH HAJaNo, OKOHYAHHE, MPOIO/DKATEIBHOCTh COOBITHA B [PaKTHYECKOM
CHTyallMd; COCTaBlATh PpAA  ucen (BenMUYMH, TEOMETPHYECKUX ¢uryp) 10
CaMOCTOSTEPHO BHIOPAHHOMY IIPABUILy; MOZACTHPOBAT: MPEUIOKEHHYIO PaKTUYECKYIO
CHTYALHUIO;

yCTaHaBJIMBATh 110CJIEJOBATEILHOCTD COOBITHIA, JEHCTBI CIO’KETa TEKCTOBOM 3aayH.

PaGoTa ¢ nHpOpMAaIUEii:

ypTaTh MHGOPMALHUIO, TIPEICTABICHHYIO B Pa3HBIX bopuax;

H3BJEKATE M HHTEpIPETHPOBATH YHMCIIOBBIC NAHHBIC, [TPEACTABICHHBIC B tabnuue, Ha
JUarpaMme;

3aMOJHATh TaONMLBI CIOKCHHS H YMHOKEHHS, IONOJHATH JaHHBIMH HEPTEI,
YCTaHABIMBATH COOTBETCTBHE MEXKIY PA3TMUHBIMH 3aMCAMH pCIICHHA 3a[1a4H;
HCIIONB30BAaTh  JOMOMHHUTENIBHYIO  JIUTEpATypy  (CIpPaBOIHHKH, CIIOBapH) Ui
YCTAaHOBJIEHHS 1 IIPOBEPKH 3HAUCHHS MAaTEMaTH4CCKOro TEpMHHA (mousATHS).

YHHBepcanbHbIE KOMMYHHKATHBHbIE yIeOHbIC JNEeMCTBUS:

HCIOOJIB30BATh MAaTEeMaTH4YeCKyl0 TEPMHUHOJIOTHIO /IS  ONHCAHM OTHOIIECHUH H
3aBUCUMOCTEMH;

CTPOHTH peueBble BBICKA3bIBAHMS U PEIICHHS 3a/1a; “OCTaBIITE TEKCTOBYIO 3a/1a4y,
0OBACHATH HA IIpUMEpax OTHOIICHUS «60JIbIIe/MEHBINE HA ...», «OOJbIIE/MEHBIIE B ...,
«paBHOY; MCIONB30BAaTh MATEeMaTHYECKyi0 CHMBOJKKY i COCTABJICHUS YHCJIOBBIX
BBIpAKEHHH;

BBIOUPATh, OCYILIECTBIIATH MEPEXO/ OT ONHUX €UHHMIL HIMEPEHUA BEJIMUUHEI K IPYTUM B
COOTBETCTBHH C IPAKTUYECKOH CUTyalmeit;

y4acTBOBATh B 00CYKIEHHH OLIMOOK B XOJI€ 1 pe3yIb1aTe BBIIIOJIHCHHS BBIYMCIICHHUS.

VHuBepCATbHBIE PETY/ISTUBHBIE yUeOHBIC ICHCTBAS:

[IPOBEPSTH XOJ ¥ Pe3y/IbTaT BbINOTHEHHS NCHCTBHS;

BECTH ITOKMCK OLIMOOK, XapaKTepH30BaTh UX U MCIPABIIATh,

(opMyIMpOBATH OTBET (BBIBOM), IOATBEPXKIATE €TO ol biCHEHHEM, pacUETaMH;
BHIGHPATh W WCIIOJIb30BATh Pas/IM4HbIC MPUEMBI NPHKAIKH H MpOBepKH MPABUIBHOCTH
BBIUMCIICHHUS,

TIPOBEPATH TMOIHOTY ¥ MPABUIBLHOCTD 3aTOTHCHHAS Ta0 1M1l CII0KECHHS, YMHOKCHH,

CoBMecTHAs OeSITEIBHOCTE:

1ipu paboTe B rPyIIIe WK B IIape BBIONHATE PS03 CHHBIC 3anaHus (HaXOAUTh Pa3HbIE
pelleHus; ONpenensTh C  MOMOIIBIO nupOBLIX M AHAIOTOBBIX nprOOpOB,
M3MEPUTENBHBIX HHCTPYMEHTOB JUIHHY, Maccy; BpeMs ),

JOTOBAPUBATECA O PACIpee/eHuH 00s3aHHOCTEH B COBMECTHOM TPYIE, BBIIIOJTHATD POJIA
PYKOBOIHTEIS, OAIMHEHHOTO, CIEPKAHHO PUHIMA b 3aMEdaHui K cBoeii padore;



e  BBHINOJHATH COBMECTHO MPHUKHU/IKY M OLIEHKY pe3y/IbTaTa SbIIIoJHeHUs o0imeil paboTsl.

4 knacce

Yucja 1 BeJTHYHHBI

Uncna B mpejenax MHJUTHOHA: YTEHHE, 3alMCh, MOpa3spsiHO€ CPaBHEHHE YMOPSAIOYECHHE.
Uucno, Gonpllee WJIM MEHbIIEE JaHHOTO YWCIAa Ha 3aJaHHO: YUCIO Pa3psiHBIX €IWHHI, B
3aJlaHHOE YMCJIO pa3. BelWuuHB: CcpaBHeHHE OOBEKTOB M0 Macce, JUIMHE, IUIOLIANH,
BMECTUMOCTH. ETMHHIIEI MacChl — LIEHTHEP, TOHHA; COOTHOLIEH sl MEXY €IMHHIIAMH MacChI.
EquHULB! BpeMEHH (CYTKH, HEIess, MeCsll, IOfl, BEK), COOTHOEHHE MeXIy HUMH. EnuHAIb!
JUIMHBI (MHJUIMMETp, CAHTHMETp, AEIMMeTp, MeTp, KHJIOMETp), Iiomand (KBaIpaTHBIA METp,
KBaJpPAaTHBIM CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KHIOMETPBI B YacC, METPHI B MUHYTY,
METpBl B CEKYHIy); COOTHOLIeHHE Mexay eaunHuuamu B mpeyenax 100 000. [lons BenuyuHbl
BpEMEHH, MacChl, AIUHBL M3mepenus u apodu. HemocratounocTs HaTypadbHBIX YHCEN JUIs

NPaKTHUECKUX u3MepeHuit. [ToTpeOHOCTH MPaKTUUECKUX M3MEPCHUI KaK HCTOYHUK PAaCIIMPEHHSI
TIOHATHUA YHCIIa.

Apudmernueckue aelicTBHSA

[TuceMeHHOE CJIOKEHHE, BBIYMTAHUE MHOTO3HAYHBIX 4HCENl B IpeaeNax MHJLIMOHA.
[TMCcEMEHHOE YMHOXKEHNME, Je/IeHHe MHOTO3HAYHBIX YHCE] Ha 0/1HO3HAYHOE/IBY3HAYHOE YHCIIO B
npenenax 100 000; nenenue ¢ octaTkoM. YMHoxeHue/nenerue Ha 10, 100, 1000. CaoiicTa
apu(METHUECKUX JSUCTBUI U MX NpPUMEHEHHUe i BhluMCcieHuid. [louck 3HauYeHUs YHUCIIOBOTO
BBIP@XKEHHS, COIEPIXKAIEro HecKoJbKo neiictBuit B mpenenax 100 000. ITposepka pesynbrara
BbI‘IHCIICHI/Iﬁ, B TOM 4YHCJIC C IMOMOIIBIO KaJIBKYJISATOPA. PaBeHC[‘BO, coaeprkaliee HEU3BECTHBIN
KOMIIOHEHT apHU(pMETHUIECKOro AeCTBHS: 3aMMCh, HAXOX/EHde HEU3BECTHOTO KOMIIOHEHTA.
VMHOXeHHe M JejleHHe BeJMUMHBl Ha OjHOo3HayHoe yucio. OrneHka M MPUKHIKA CYMMEI,
Pa3HOCTH, NPOM3BEIEHHs, YacTHOro. JlejieHue Ha JIBY3HAUHOE 4 TPEX3HAYHOE 4MCIo. JleneHue
KpyribIX umcen (¢ ocrarkom). OOt ciayyait aeneHus MiorosHaunbix 4vucen. I[lposepka
NPAaBHJILHOCTH BBIYHCICHHH (ITOpHTM, 0OpaTHOe AEHCTBHE TMPHUKHIKA pe3ysibTaTa, OLEHKa
JIOCTOBEPHOCTH, BbIUMCIICHHE Ha KaiubKyistope). Jlomu. CpasiieHue jnosei. Haxoxnenne nomu
yuciaa ¥ umMena no josie. Ilpouent. Jlpo6u. Harnsiaaoe usoSpaxkenue apobelt ¢ MOMOLIBIO
reomerpuueckux ¢uryp u Ha umcioBom nyue. CpaBuenne npobeit ¢ OIMHAKOBBIMH
3HAMEHATEeNIIMH M Jpo0el ¢ OJMHAKOBBIMH UHMCIUTENSMU. ,leneHue u apobu. HaxoxneHue
YacTH YKCIIA, YKCJIA 10 ero 4acTH M 4acTH, KOTOPYK OAHO YHCJIO COCTaB/LICT OT ApYroro.
Haxosk1eHre MpoLeHTa OT YKCIIa ¥ YhClIa 1o ero npoueHTy. (10)KeHHe U BbIMUTaHHE Apobed ¢
OJIMHAKOBBEIMH 3HaMeHaTeNlssMH. [IpaBUIIbHBIE W HeMpaBWIbEble ApoOu. CMelaHHble Yucla.
Brizenenue 1esnoil yactu U3 HenpaBuibHON apodu. [IpeacraBicHue cMEIIaHHOrO YMcia B BUIE
HeraBI/IHbHOﬁ I1p06ld. Cii0)k€eHHE M BbIUHTAHHE CMELIalHbIX YHCEN (C OJUHAKOBBIMHU
3HaMeHaTeasaMu JpodHoN uacth). [locTpoeHne M HCNONB30BaHHE AITOPUTMOB HU3YUYEHHBIX
cllyyaeB JeHCTBHH ¢ ApoOSMU ¥ CMEIIAHHBIMU YMCIIAMH.

TexcToBbIE 321241

PaGoTa ¢ TEKCTOBOH 3ajaueil, pelleHHE KOTOPOM CO/IepXKHUT 2—3 NeHCTBUSA: aHAJHU3,
IpeCTaBlIeHHe HAa MOJIeH; IUIAHUPOBAHUE M 3alMCh PELUeHI; NPOBEPKA PEIICHHs U OTBETA.
CocraBHble 3a7auid B 2-5 IEHCTBUH ¢ HATYpalbHBIMH YHCIaMH Ha BCE apH(PMETHUECKHUE
NeficTBHS, Pa3HOCTHOE M KpaTHOE CpaBHEHME. 3a/1auM Ha CJIO'KEHHE, BBIYUTAHHE M PA3HOCTHOE
cpaBHeHHe Apo0eii 1 CMEeLIaHHBIX Yhcesl. AHAIN3 3aBUCUMOCTEH, XapaKTePU3YIOMHX MPOLECCHL:
JBIKEHHUS (CKOPOCTh, BpeMsl, IPOilIeHHBIH 11y Th), pabOTHI (IIPOH3BOAUTEIBHOCTD, BpeMs, 00BEM
paGoThI), KyIUIH MpoAaXku (LleHa, KOJIUYECTBO, CTOMMOCTD) M PeILICHHE COOTBETCTBYIOIIMX 3a/1a4.
3ajaud Ha YCTAHOBIEHHE BPEMEHH (HAYalo, NMPOAOKUTENLHOCTh M OKOHYAHHE COOBITHS),
pacuéra KOJIMYecTBa, pacXo/a, H3MEHEHHUS. 3a/laui Ha OTHOBP-MEHHOE PABHOMEPHOE IBIKCHUC
NBYX OOBEKTOB (HaBCTpeuy APYTr JAPYry, B HMPOTHBOMOJIOXKELIX HANpPABICHUSX, BIOTOHKY, C
OTCTaBaﬂl/lCM): OIIPCAC/ICHUE pacCTOAHMA MCHKIAY HUMH B 3aJaiHbli MOMEHT BpEMEHH, BpEMEHHU



JO BCTPEUH, CKOPOCTH COMIKeHMs (ynaneHus). 3aJaud Ha HAXOXKICHHE JOIM BCITHYMHBI,
BeJIMUMHEI 1O eé nose. Pasdple crmocoObl peleHHs HEKOTCPBIX BHIOB H3YYCHHBIX 3adad.
OopMIeHHe PElleHHs M0 JEHCTBUAM C MOACHEHHEM, IO BOIPOCAM, C MOMOIIBIO THCIOBOTO
BEID)KEHHMSI. 3a7aud Ha BBIYMCIECHHE TUIOWAIM MPSIMOYTOJIbHOTO TPEYroibHHKA H IoIaAeH
uryp.

IpocTpaHCTBEHHbIE OTHOLIEHHSI H F€OMeTPHYeCKHe (PUTyPBI

Harnsigesle mpeactapieHust 0 cuMMmerpud. OKpyXEOCTb, KPYr: pacro3HaBaHHE H
u300paXkeHue; TMOCTPOEHHE OKPYXKHOCTH 3aJaHHOro pajryca. [TocTpoeHHe HU3YYCHHBIX
reOMETpHYEeCKUX (GUIyp C MOMOIIBIO JIWHEHKH, YrojJbHHMKA. UHMPKYJIA. [TpocTpancTBEHHEIE
reoMmerpuueckie Gurypbl (Tena): map, Ky0, WWIMHAP, KOHYC, MHpaMHIa; pasiHuCHHC,
naspBanme. KOHCTpympoBaHue: pasOueHue QuUrypsl Ha MpPSIMOYTOJIbHUKH (kBazpatsl),
cocTaBleHre (GHUIryp u3 [pPIMOYTrOJbHMKOB/KBaaparo. llepumerp, miomans ¢burypsl,
COCTABJICHHOH M3 IBYX, TPEX MPAMOYTOIbHUKOB (KBampaToB) [IpsMOyrosibHBIH TPEyroMbHUK,
€ro yriibl, CTOPOHbI (KaTeThl ¥ THIOTEHY3a), IUIOWa/b, CBA3D C 1IPAMOYTOJILHHKOM. PaszBepHyThlii
yrosi. CMe)XHBI€ ¥ BEPTUKAIBHBIC YTJIBL. [{eHTpabHBIA IO U Y 10J1, BIMCAHHBIA B OKPYXKHOCTb.
Uamepenue yrios. Tpaucmoptup. [ToctpoeHue yriop ¢ MOMOLIBIO TPaHCIOPTHPA. Enununie
UIOMAM: KBAJPATHBI MUUIMMETP, KBAJApaTHBIH CAHTHUMETP, KBaApaTHbI JACLUMETP,
KBaJpaTHBIH METP, ap, reKTap, COOTHOMICHUS MEKY HUMH. Oienka romaau. [IpubnumxeHHoe
BEIUMC/ICHHE IUIOIAICH ¢ TOMOIIBIO TAETKH. Vccie/IoBaHue CEOHCTB FeOMETPUYECKUX UIYD ¢
MOMOIIBIO M3MepeHuii. [IpeoOpa3oBaHue, CPABHCHHE, CJIOKEHHE W BBITHTAHHC ONHOPOAHBIX
reOMETPHUCCKHX BEJIMUMH. YMHOXCHHE U JICICHHEe FeOMEeTPH'ISCKUX BEITMYMH Ha HaTypaJIbHOE
YUCJIO.

Beau4yuHBbI M 3aBHCUMOCTH MEKIY HUMH

3aBHCHMOCTH MEKIy KOMIOHEHTAMH H Pe3yJIbTaTaMu api(pMETHIECKHX JCUCTBHH.
@opmyna IO NPAMOYTOJIBHOIO TPEYroJibHUKA: S = (a * b): 2. llIkansl. Yuca0BOH sy4.
KoopnuHaTHeli Jsiyd. PaccTosHHMe MeXxay TOUKaMH KOOp IMHATHOIO JIyHa. PaBnomepHOE
JIBU)KEHHUE TOYEK I10 KOOPAHMHATHOMY JIy4dy KaKk MOJECJIb paB IOMEPHOTO JIBHU)KCHHU A peaJILHLIX
06bexToB. CKOPOCTH CONMMMKEHUSI U CKOPOCTh yIAlIeHUs [IB)X 00BEKTOB TMPU PABHOMEPHOM
OJHOBPEMEHHOM IBIKeHHH. DOPMyITBI CKOPOCTH COMMKEHUS 1 CKOPOCTH yIaICHUA: N = Vi
+V2u Vy, = V; — V2. QopMyJbl pacCTOAHHS d Mexay AryMsi paBHOMEPHO ABHIKYIIHMHCH
00BEKTAMH B MOMEHT BPEMEHH t JUIS JIBHIKEHHUSI HABCTPEUY AP/ T APYTY (d=So—-(V1+V2)- t),
IPOTUBOMOJIOKHBIX HAINPABICHUSAX (d=Sp+ V1 + V2) * t), BIOrOHKY (d=Sp-V1-V2)-1),
¢ orcraBanueM (d = Sp— V1 - V2) « 1). ®opmyia OJHOBPEMEHHOTO IBHKCHHUSA: S = V¢en * tBCTD.
Koopunatueiii yron. 'padux asuwikenus. HaOmoneHne 3asr CHUMOCTEH MEXJly BEIWYHHAMHU H
X UKCHpOBAHKE C TTOMOIIBIO GOpMyII, TaOIHIL, rpadukoB (nsmwxenus). [Toctpoenue rpadgukos
nBwkenust no gopmynam u Tabnunam. IIpeobpasoBanue, CpaBHEHUE, CI0KCHHC W BHIMUTAHHUC
OIHOPOJIHBIX BETMYNH, HX YMHOXKEHHE U JICJICHHE Ha HATYpaIILHOC YHCIIO.

AareépanyecKkue npeacTapieHus!

HepapeHcTBO. MHOXECTBO PEIICHUH HEPABEHCTBA. C71poroe ¥ HECTPOroe HEPaBCHCTBO.
JIBOiiHOE HEpaBeHCTBO. PelleHMe TNPOCTEHINMX HEPaB-HCTB HAa  MHOXKECTBE LEJIBIX
HEOTPHIIATEIBHBIX YHCEl ¢ IOMOLIBIO YHCIOBOTO JIy'a. Hcno 1b30BaHKe OYKBEHHOH CHMBOJIMKH
1St 060OIEHNS U CHCTEMATH3aIMN 3HAHUH.

MareMaTHYeCKHUil SI3bIK H 3JIEMEHTbI JIOTHKH

3HAKOMCTBO ¢ CHMBOJHMYECKAM O0O3HayeHHMeM MoJ€il, Apobei, MPOLEHTOB, 3alUChIO
HCpaBCHCTB, C 0603Ha‘{eHI/IeM KoOopaAuHaT Ha HpSIMOf”I MU HA I JIOCKOCTHU, C SI3BIKOM )mal“paMM u
rpadukoB. Onpe/enenie HCTHHHOCTH BBICKa3bIBAHHH. [TocTpoeHHE BBICKa3bIBAHUH € MOMOMIBIO
JIOTHUECKHX CBSA30K M CJIOB «BEPHO/ HEBEPHO, YTO ...», KHEM, C(CCIH ..., TO ..., KKQKIBII», «BCEY,
«HAKWJIETCS», KBCET/Ia», KAHOTIAY, «H/HIIHY.



MaremaTuueckasi HHGpopManus

Pa6oTa ¢ yTBEpXKICHUSAMH: KOHCTPYHPOBAaHHE, NPOBEpKa MCTHHHOCTH; COCTABICHHE H
NpoBepKa JIOTHYECKUX PACCYXKICHHH NpH pelieHuu 3anad. JlenHble 0 pealbHBIX Ipoleccax H
SBJIEHUSIX OKPY)KAIOLIETO MUPa, PEACTABICHHBIE Ha MarpaMMaX, CXeMax, B TabJuIax, TeKCTax.
C6op MaTeMaTMYeCKHX IaHHBIX O 3aJaHHOM OOBEKTE (YHCIe, BEIMYMHE, ICOMETPHYCCKOH
durype). [Touck nudopmaryy B cipaBodHoil THTEpaType, ceT nTepHer. 3anuch HHGOpMaUH
B TIpeTOKeHHOM Tabnuie, Ha cronGuaroif auarpamme. KpyroBble, cTos04aThie W JHHEHHBIE
JMarpaMMbl, rpadUKH JBM)KEHHs: UYTCHHE, MHTEPIPETAlHA  AHHBIX, nmoctpoenue. Pabora c
TEKCTOM: TIPOBEPKA NMOHMMAHMS; BblIEJCHHE [JIABHOW MBICIH, CYIIECTBEHHBIX 3aMCYaHHH H
WIUTIOCTPUPYIOMIMX HMX TNPUMEPOB; KOHCICKTHPOBAHHE. BBINOJIHEHHE MPOCKTHBIX PabOT 1o
temaM: «M3 ucropuu apobeit», «Corposnornueckuit onpoc (¢ 3aJaHHON KM CaMOCTOSITEIBHO
BeIOpaHHON Teme)». CocTaBieHHe IUIaHA MOWCKAa WH(poOpManuu; OTOOp HCTOYHHKOB
urdopMarmu. BeiGop criocoba npecTaBieHns HHQOPMAILMH. \JITOPUTMBI PELICHHS yUCOHBIX ¥
paKTHUecKHX 3anad. JIoCTymHbIe 3IeKTPOHHBIE CPeCTBa 00y “eHHUsl, IIOCOOHS, TPEHAXKEPDL, X
HCTIOJIB30BAHKE IO PYKOBOJICTBOM I€Iarora U camocTosTe k0. [Ipapuia GezonacHoi paboTsl
C JNMEKTPOHHBIMH MCTOYHHMKaMH WH(OpMauuy (3EKTpoHHas (opma y4eOHHMKa, IIEKTPOHHBIC
cnoBapH, o6pa3oBaTelbHbIE CaliThl, OPUEHTHPOBAHHbIE Ha JETeH MIIAIIIEro IMIKOJIBLHOTO
BO3pacTa).

YHupepcajbHble y4eOHble 1eiicCTBUSA
VHuBepcalbHbIe I03HaBATEIbHBIE YUEOHBIE ICHCTBHS:

e OpHEHTHUPOBATLCS B H3YUYEHHOH MaTeMaTHUYeCKOW TepMUHOJOIUHU, UCIOIb30BaTh ec B
BBICKA3bIBAHHUAX U PACCy KIEHUIX;

e CpaBHHMBaThb MarTeMaTH4YeCKHE OOBEKTHI (YMCIIA, BEIHYHHBI, F€OMETPUYCCKHE ¢urypsr),
3aIHCHIBATH IIPU3HAK CPABHEHHS; BHIOMPATh METOJ PEIUEHHs MaTeMaTHYeCKOH 3anavu
(anropuT™ AeiCTBHS, IPUEM BBIYHUCIIECHHS, CIOCO0 pEelicHHS, MOJEIHPOBAHHE CUTYyallUH,
riepe0op BapHaHTOB);

o OGHAPYXMBATh MOJIENIH U3yYCHHBIX FEOMETPUYECKUX Qryp B OKPYKAIOIIEM MHPE;

¢ KOHCTPYHPOBAaTE TEOMETPHYECKYI0 (urypy, 00Nanaiouly0 3alaHHBIM CBOMCTBOM
(OTpe30oK 3aJaHHOW IJIMHBI, JIOMaHas ONpEeNEHHOL IUTMHBI, KBaApaT C 3aIaHHbIM
MIEPUMETPOM);

e KnaccupuIUpPOBaTh 0OBEKTHI 10 | - 2 BEIOPAHHBIM MPH:HAKAM;

e COCTABIATH MOJIe]b MAaTeMaTHUYeCKOW 3a/aud, MPOBEPATH €€ COOTBETCTBHE YCIOBHAM
3a/1aud;

e OINpemeNaTh C MOMOWBIO LM(PPOBBIX M AHAIOrOBBX MPHOOPOB: Maccy MpeaMeTa
(3NIeKTPOHHBIE ¥ THpPEBBIE BECHI), TeMIeparypy (TpaayCHHK), CKOPOCTh JBHKECHHS
TPaHCHOPTHOTO ~ CpelCTBAa  (MaKeT CHMIOMETpa), BMECTUMOCTh (c TOMOIIBIO
HU3MEPHUTENIBHBIX COCY/IOB).

PaGota c uHpOopManmei:

e mpencTaBIATH HHGOPMAIMIO B Pa3HBIX Gopmax;

¢ W3BIEKATH ¥ HHTEPIOPETHPOBAaTh WMHDOPMALMIO, NpESICTAaBIEHHYO B Tabiuie, Ha
JuarpaMMe; HCIIONb30BaTh CIPABOYHYIO JIMTEPAaTypy i NOHCKa HHpOpMAlHH, B TOM
gncie ViHTepHET (B yCIOBUSIX KOHTPOIHPYEMOTO BBIXO,13).

VHHBepCAIbHbIC KOMMYHHKATHBHBIE yueOHbIC ACHCTBHA:

e  HCIONB30BATh MATEMATHYECKYIO TEPMHUHOJIOTHIO I 32IHCH PELICHHS NPSAMCTHOM HIIH
NPaKTUYECKOH 3a1a4u;

e IPUBOAMUTH NPHMEpPbl M KOHTPIPHUMEpBI Ul MOATBE 1)KJIEHUS/OTIPOBEPIKEHHS BBIBOJIA,
THIIOTE3HI;

e KOHCTPYHpPOBATh, YUTATh YHUCJIOBOE BBIPAXKECHUE;

e  OMHCHIBATH MPAKTUYECKYIO CHTYALHIO C HCTIOIB30BAH) M H3yUCHHO TEPMUHOIIOTHH;



XapaKTepU30BaTh MaTeMaTHYeCKHe OOBEKTBI, SABJEHUS M COOBITUS C IOMOIIBIO
H3yUYCHHBIX BEIHYHH;

COCTaBJISATh HHCTPYKIHUIO, 3aIIUCBIBATH PACCYKICHHE,

MHHULMEPOBATh OOCYXKIEHHE Pa3HbIX CIOCOOOB BHIIONHCHHS 3a/IaHusl, IOUCK OUIMOOK B
pELIEHHH.

YHuBepCcalbHBIE PEryISITHBHBIE yueOHbIe NeHCTBHS:

KOHTPOJIMPOBATh PABUIBHOCTh ¥ MOJHOTY BBHINOJHEHIA AIrOpUTMa apH(YMETHIECKOro
JEHCTBUS, pelIeHHs TEKCTOBOH 3aJaud, IOCTPOCHMA TEOMETPUYECKOH —Qurypsr,
M3MEPEHHU,;

CaMOCTOSTEIBHO BHIIOIHATH IIPUKU/IKY U OLEHKY pe3yJl-TaTa H3MEPCHHH;

HAXOJIUTH, UCTIPABRIATh, IPOTHO3MPOBATH TPYIHOCTH U OUMOKH M TPYAHOCTH B PCLICHUH
yueOHOM 3a1a4H.

CoBMecTHAs O€ATEIbHOCTE:

y4acTBOBaTh B COBMECTHOM JesTelTbHOCTH: IOTOBAapMBAThCA O CIIOCOOE pelIeHHS,
pacnpesieaTh paboTy MKy WICHaMH IpyNnbl (HampvMmep, B Cilydae pelIeHHs 3a1ad,
Tpebyromux mepeGopa GONBIIOro KOMHYECTBA BApHUAK TOB), COIVIACOBBHIBATH MHEHHUS B
XOJI€ TIOUCKA J0Ka3aTeIbCTB, BEIOOpA pallHOHATBHOTO C110c00a;

JOrOBApUBATECS C OJHOKIACCHHKAMH B XOJE OpraiM3alli¥ NPOEKTHOH paboThl ¢
BeJIMUMHAMHU (COCTABJIEHME pACIHMCAHUS, MOACYET HEHEr, OlEHKa CTOMMOCTH M BECa
OKYTIKH, POCT M BeC 4YeJOBeKa, MPHOMMKEHHAs OLCHKA PACCTOSHUH M BPEMEHHBIX
MHTEpBalOB;  B3BEIIMBAHHE; H3MEpEHHe TEMIEpaTypbl  BO3AyXa M BOJBD),
reoMeTpHYeCKuMH (GHurypamu (Bbiop GOpMBI U A€TaNel IPH KOHCTPYMPOBAHHH, PACUET
H pasMCTKa, IIpUKHUAKa 1 OILICHKA KOHCYHOr'0O pe3yjabTaTe ).

[IJIAHUPYEMBIE OGPA30BATEJIBHBIE PE3YJIbTATBI

Wsyuenne MareMaTHKH B 1-4 KjaccaXx HampaBleHO 112 JOCTHXKEHHE 00yJaromMuMHUCs

JINYHOCTHBIX, METAIPEIIMETHBIX U IPEIMETHBIX Pe3yJIbTAaTOB OCBOCHHUS y‘{CGHOFO npeaMeTa.

JIN4YHOCTHBIE Pe3yJAbTAThI
B pesymbrare u3ydeHus npeamera «Marematuray |y  00ydaromerocs Oynyt

chOpMHUPOBAHEI CIIEAYIOIIHE THYHOCTHBIE PE3YIbTATHI:
0CO3HABATH HEOOXOMUMOCTh M3y4YeHMs] MATEMATHKU JUIS aJal alid K KA3HCHHBIM CHTYallUsM,
IS pa3BUTHA OOLIEH KyJIbTYpPhl UeJIOBEKa;

pa3BHTHS CNOCOOHOCTH MBICIHTh, PacCyXkJaTh, SbIABUIaTh IMPEANOIOKCHUS U
JOKa3bIBaTh MJIH OMPOBEPrarh HX;

HpHMeHﬂTb npaBnna COBMECTHOH JCATCIIbHOCTH 20 CBEpPCTHHUHKaMH, IIPOABJIATDH
CIIOCOOHOCTD J0TOBAapHBAThCs, JTUANPOBATD, CIIEJI0BATE yKa3aHUAM, OCO3HABATH JIMHYIO
OTBETCTBCHHOCTDH H O6’beKTHBHO OLICHUBAThb CBOH BKJIa]l B O6II.II/Iﬁ pe3ynLTaT;

0CBAMBATh HABBIKH OPraHM3aIiA 0€301IaCHOr0 MOBECE sl B MHPOPMALIMOHHOM CPEAE;
NPUMEHATH MATEMATHKY [UIS PEIleHMs NPAKTHYECKHX 3anad B [IOBCEIHEBHOM XKW3HHU, B
TOM 4YHCJIC IIpH OKa3zaHUU TIIOMOIIM OJHOKJIACCHHKIM, IE€TAM MJIaauiero BO3pacTa,
B3POCJIBIM M MOKHIIBIM JIFOSIM;

paboTaTh B CUTyaIMsX, PACHIMPAIOLIUX ONBIT IPUMEHE Ml MATEMaTHIECKUX OTHOIICHHH
B peaNbHOM U3HH, TTOBBIIIAIOMINX HHTEPEC K HHTE/LICK TyaJlbHOMY TPYAY M YBCPCHHOCTD
CBOHMX CHJIaX [PH PEIIEHHHM IOCTABJIEHHBIX 3aJa4, yMEH € NPEOI0IeBaTh TPYAHOCTH;
OIlEHUBATh NPAKTHYECKHe M Y4eOHpIE CHTyallMd « TOYKHM 3pEHHS BO3MOXKHOCTH
IIPUMEHEHHs] MATEMATHKH Ul PAlHOHATBHOTO U 3()OSKTHBHOTO PELICHHS yueOHBIX U
*KU3HEHHBIX MPo0JIeM;

OLICHHUBAaTb CBOHU ycnexn B I/I3y‘leHHI/I MaTeMaTHKi, HaMedaTb IIYyTU }’CTpaHCHI/ISI
TPYAHOCTEH,



CTPEMHUTHCA yl"JIy6J'I$ITB CBOHM MaTeMaTHUyeCKUe 3Hanusl U YMEHHUS;, I0JIb30BAThCA
paBHOO6paSHI>IMI/I I/IH(bOpMaI.II/IOHHLIMI/I CpeaCTBaMU M1 PEIICHUS NpEaI0XKEHHBIX H
CaMOCTOSATEIIBHO Bbl6paHHbIX y‘le6HbIX HpO6JICM, 3aza4.

MeTanpeumeTmﬂe pe3yabTaThbl

K konmy obyuenns y obyuaromerocs (OpMHPYIOTCs CIeIyIolmie YHUBEPCATbHbIC

y4eOHbIe JIeiCcTBUS.
YHuBepcajbHble MO3HABATE/IbHbIE y4eOHbIe JeliCTBHs:
1) BazoBble TOrH4eCcKUe ICUCTBHS:

yCTaHAaBIMBaTh CBA3H W 3aBUCHMOCTH MEXJy MaTeMaTHYeCKUMH oOBekTaMu (4acTh-
1eJoe; MPUYHHA-CIIECTBHIE; MTPOTSHKEHHOCTB);

TIPUMEHSTh 0a30Bble JIOTMYECKUE YHUBEPCAIbHBIC ICHCTBUA: CPaBHCHHE, QHAJIS,
K1accudukanys (rpynnupoBka), 06o0imenue;

nprobpeTaTh MpaKTHYecKue rpaduyeckie W W3MEPUTCIbHBIC HABBIKK I YCHCIIHOTO
pereHus yuyeOHBIX M XKUTEHCKUX 3a1a4;

IPEICTABIIATh TEKCTOBYIO 3a/1a4y, €€ pelIeHHEe B BUAE MOJCIIH, CXEMBI, apudmeTndecKon
3aIHCH, TEKCTA B COOTBETCTBHH C TIPEUIOKEHHON yueOro# mpo6ieMoil.

2) BasoBble uccreoBaTeNbCKUE IEHCTBUS:

TPOSIBNIATH CHOCOOHOCTH OPHEHTHPOBATBCA B y4eOHOM MaTepHae pasHbIX pas[enoB
Kypca MaTeMaTHuKH,

MOHUMATHL U AJeKBATHO HMCIOJIB30BAaTh MATEMATHYECK VIO TEPMHUHOJIOIHIO: Pa3nyaTb,
XapaKTepH30BaTh, HCIIOIB30BATh [UIS pelleHUs Y4eOHbD: i MPAKTHYECKHX 3a1a4;
NpUMEHATh M3yYeHHble METOIbl IO3HaHHus (M3Meperne, MOJEIMpOBAHHE, nepeGop
BapUaHTOB)

3) Pa6ota ¢ uHpoOpMaLHeii:

HAXOIUTh M MCIIOJB30BAaTh JUI pelleHHs y4eOHBIX “ajad TEKCTOBYIO, rpaduyecKyro
MH(OPMALHKIO B Pa3HbIX HCTOYHHKAX HH(OPMALMOHHOY Cpe/bl;

UMTATh, WHTEPIPETHPOBATh TIpadUuecKd IMpPeICTaBIcHHYI HHpoOpMauHio (cXeMmy,
TabIHILy, AUATPAMMY, APYTYIO MOJIENH); :
npeacTaBIATh MHPOpPMALMIO B 3alaHHOH (opme (IOMOTHATH TabNuIy, TEKCT),
opMyIHpOBaTh yTBEpKACHHE MO 00pasily, B COOTBETCTBHH C TpeGOBaHUAMHU YueOHOH
3aJa4y;

IPUHUMATE MPABHIIA, OE30M1aCHO MCTONB30BATh MPEUTAl AEMBIE JJIEKTPOHHBIC CPEACTBA U
HUCTOYHHUKU UHPOPMALUH.

VHuBepcaibHble KOMMYHHKATHBHbIE ydeOHbIe 1efCTBHUS:

KOHCTPYHPOBATh yTBEPXKICHHS, IPOBEPATh HX HCTHHHOCTD;

CTPOHUTD JIOTHUECKOE PacCyKACHHE;

HCIIONB30BaTh TEKCT 3aaHMs Uil oObsCHeHWst cmocoba W XoJa PpelIeHHs
MaTeMaTHYeCKOM 3a1a4H;

(GopMyIHpOBaTHL OTBET;

KOMMEHTHPOBATH TPOLECC BHIYUCIICHHUS], IOCTPOCHUS, PCIICHHU, 0OBACHATD TOJTyIEHHBIH
OTBET C MCIOJIL30BaHUEM U3YYEHHON TEPMUHOJIOTHH;

B IIPOLIECCE AMAJIOrOB IO OOCYXIEHHIO H3y4eHHOro MaTepuana — 3alaBaTh BOMPOCHL
BBLICKA3bIBATH  CYXKIEHHs, OIEHHBATh  BBICTYIUICHHsS  y9JaCTHHKOB,  IIPUBOJMTDH
JI0Ka3aTeNIbCTBA CBOEH MPABOTHI, IPOSIBIATE THKY OOLLCHHS;

cO37aBaTh B COOTBETCTBHH C Yy4eOHOH 3aga4eil TeKCThl PasHOro BHAa - ONHCAHHE
(HampuMep, [eOMETPUYECKOH (UryphI), pPacCyKICHAC (K TpuUMepy, NpH PpELUICHUU
3a/1a4M), HHCTPYKIIUA (HAIpUMep, H3MEPEHHE JUTHHBI O1PE3Ka);

OpHEHTHPOBATCS. B AITOPATMAX:  BOCMPOH3BOLHTb,  [OMOJHATB, — MCHIPABJIATH
neOpMHpPOBaHHEIE;

COCTABJISITh MO AHAIOTHH;. CAMOCTOSTENIBHO COCTABISh TEKCThI 3a/laHUH, aHAJIOTUYHBIC
THUIIOBBIM U3yYEHHBIM.



YHuBepca/bHbIE peryJisTHBHbIE yueOHble JeiicTBHsI:
1) Camoopranu3anusi:

IJIAHUPOBATh JTAIMBI NMPEACTOsIEeNR paboThl, ONPEAENAT) MOCIECA0BATENbHOCTD y4eOHBIX
JNelCTBUM;

BBIOJHATH  TNpaBWia  OE30MacHOro  MCIOJIb30Banus — JJIEKTPOHHBIX  CPEICTB,
mpeiaraéMelX B IIpouecce 00yueHus.

2) CaMOKOHTPOJIb:

OCYIIECTB/IATh KOHTPOJb HPOLECCa M Pe3ynbTaTa CBOCH IeATENbHOCTH, 00BEKTHBHO
OLICHUBATh HX;
BHIGHPATH ¥ TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CIIOC)OBI ICHCTBHUH;

HAXOJMTH ONIMOKH B cBOeil paboTe, yCTAaHABIMBATH Wi MPHYHHBI, BECTH IOKMCK MyTEH
IPE00JIEHHs] OLIMOOK.

3) CamooneHka:

IpeIBHETh BO3MOXKHOCTh BO3HHKHOBEHHsS TPYHHOCTE! M OLIMOOK, NPEIyCMAaTpUBATh
CII0cOBBI MX TpeaynpexaeHns (hopMyTHPOBAHHE BONPOCOB, o0palleHHe K y4eOHHKY,
JIOTIOTHUTE/BHBIM CPEICTBAM O0ydEeHHUSs, B TOM YHCIIE 3J/ CKTPOHHBIM);

OLCHMBATh  pALMOHANLHOCTH  CBOMX  JNEHCTBHIf, IaBaTh MM  Ka4CCTBCHHYIO
XapaKTepUCTHKY.

CoBMecTHAA JEATEIbHOCTD:

y4acTBOBaTh B COBMECTHOH JCATEIBHOCTH: Pacmpel/iTh paboTy Mexay YieHaMH
rpymmel (HampuMep, B ClIydae pelleHus 3axad, TPeOyIOmMX nepebopa OOJBIIOTO
KOJINYECTBA BAPHAHTOB, IPHBE/ICHHS [IPUMEPOB H KOHTPIIPHMEPOB);

COrJIACOBBIBATD MHEHHS B XOJI€ [IOHCKA JOKA3aTeIbCTB, 5I00pa PAllHOHATBHOTO Croco0a,
aHaM3a HHGOpPMAIIHH;

OCYILECTBIISITH COBMECTHBIH KOHTPOJIb M OLEHKY BBINO/THACMbIX JIEMCTBHUH, NTPEABHIETD
BO3MOXHOCTh BO3HHMKHOBEHHS OLIMOOK W TPYAHOCT:i, MpeaycMaTpuBaTh MyTH HX
IPEAYTPEKIACHHS.

NPEJMETHBIE PE3YJIbTATbI

1 knace

K xonmy o6yuenus B 1 kiacce 00yJaromuiics HayYUTCs

YHTATh, 3AMACHIBATH, CPABHUBATB, YIIOpsAA04KBaTh uncra ot 0 10 20;

IEPECYMTHIBATH PA3IMYHbIE OOBEKTHI, yCTAHABIUBATD II \PSIKOBBI HOMEP 00BEKTa;
HAXOIUTh YKCIIa, OOJbIIHE/MEHBIINE JaHHOI0 YHC/IA Ha 3aJAHHOE YHUCIIO;

BBINOJIHATH apu(hMETHUECKUE NEHCTBUS CII0KCHHUS U BEITHTaHUSA B IIPelC/Iax 20 (yctHO M
nmUCEMeHHO) 6e3 Tepexola 4Yepe3 ECATOK, Ha3blEaTh W pasndyaTb KOMIIOHCHTRI
JelCTBHH CIIOeHUs (claraeMble, CymMMa) H BBIYHTaEis (YMEHBLIAEMOE, BBHMUTAEMOE,
Pa3HOCTBh);

pelaTh TEeKCTOBBIE 3aj[auil B OJHO NEHCTBHE HA CIOKCHME W BBIMHTAHHMC: BBIICIATH
yciioBue U TpeGoBaHHe (BOMPOC);

CpaBHMBAaTh OOBEKTHl 10 JUIMHE, YCTAHABIMBAS MEXAY HHMH COOTHOIICHHE
JUTHHHEE/KOpoue (BBILIE/HIDKE, IIUPE/yiKe);

3HATL M HCIOJB30BaTh EIMHHUILY UIHHBI — CAHTHMETP; HU3MEpATh JJIHHY OTPE3Ka,
YepTHTh OTPE30K 3aJaHHOM JUTHHBI (B CM);

pa3MyaTh 9HCI0 M Mudpy; pacro3HaBaTh FEOMETPHYC KHE Gurypsl: Kpyr, TpeyrojabHHK,
NPAMOYTOJIBHUK (KBaJIpaT), OTPE30K;

yCTaHABJIUBATh MEX1Y 00BEKTaMH COOTHOLICHHUS: ciera/cnpasa, Aaibine/6mmKe, MexXIy,
nepen/3a, Haa/nox;

pacro3HaBaTh BepHBIEC (MCTHHHBIE) H HEBEPHBIE (70%1bIe) YTBEPIKIEHUS OTHOCUTEIBHO
3aJaHHOTO Habopa 00BEKTOB/IIPEAMETOB;



rpynnuposatb O0BEKTHI MO  3aJaHHOMY [pH3HaKy, HAaXOJWTh U  HA3bIBATH
3aKOHOMEPHOCTHU B psifly OOBEKTOB MOBCETHEBHOM JKU3H

pa3TMyaTh CTPOKM W CTOJOLBI TabNHMIEl, BHOCHUTb J1aHHOC B TAOJMIly, H3BJICKATh
JIAaHHOE/JaHHbIe 13 TaOINIIBI;

CpaBHHBATH J1Ba 0OBEKTa (YHCNIA, TEOMETPHYECKHE (YUIy/Pbl); pacpeneaTh 00BEKTHI Ha
JIBE TPYIIIIHI 10 3aJJaHHOMY OCHOBAHHIO.

2 kaace
K xoniy 00yueHus Bo 2 kacce 00y4aroluiics HayquTCs:

UMTATh, 3aNUCHIBATH, CPABHUBATH, YIIOPSI0YMBaTh Yrcid B npenenax 100;

HAXOJUTH UKCIO GOJbIIee/MeHblIee JaHHOTO YKMCia Ba 3aJaHHOE YHMC/I0 (B mpelenax
100); Gosblllee JaHHOTO YKCIIA B 3aJaHHOE YMCIIO pa3 (B npenenax 20);

yCTaHaBIWBaTh M COONMIOAATh MOPANOK [PH BBIYICICHHH 3HAYCHHS HHCIOBOIO
BBIpaXkeHHs (o ckoGKamu/6e3 CKoGOK), CONEPHKAIUETO ACHCTBHSA CTOKCHHA M BBITHTAHHS
B npenenax 100;

BBIOJHATE apu(MeTHUecKue JIeiCTBHS: CI0KeH!He U BEI9uTaHue, B ipeaenax 100 ycTHo
M MHUCHMEHHO; YMHOKEHHME M JENeHHe B mpefenax 50 ¢ HCMONb30BaHHEM TaOIIHIIBI
YMHOXCHHUS,

HA3BIBATD M Pa3/iMyaTh KOMIOHEHTHI IeHCTBHI yMHOXKe sl (MHOKHTEIH, IPOU3BE/ICHHE);
neneHus (Ieaumoe, JeUTeNb, YaCTHOE),

HAXOJHTh HEWU3BECTHHIM KOMIIOHEHT CIIOKEHMs, BLIYATAHMS; MHCIOIb30BaTh TIPU
BBINOJHEHUH IPAKTHYECKMX 3aNaHAi eMHALbI BEIH4HH JUTMHBI (CAHTHMETP, ACLUMETD,
MeTp), Macchl (KHnorpamM), BpeMeHH (MHHYTa, 4ac). CTOMMOCTH (pyOnb, KomeHKa);
npeo6pa3oBLIBATE OJJHH €IMHUIIBI JAHHBIX BETUYHMH B JIDYTHE,

ONpeNeNaTh C MOMOIIBI0 W3MEPHTENBHBIX HHCTPYMEH OB JUIMHY; ONpPCICI/ATE BPEMs €
IOMOLIBIO YacOB; BBIIOIHATH MPUKUIKY H OLEHKY pe3yJbTaTa H3MEPECHUH; CPaBHHBATH
BEJMYMHBI JUTHHBI, MAacChl, BPEMEHH, CTOMMOCTH. YCTaHaBNIHBas MEXIYy HHMH
COOTHOIIEHHE «OO0bIIe/MEHBIIE HaY;

pellaTh TEKCTOBBIE 3a1auH B O/IHO-ABA ASHCTBHS: MIPE/IC TaBsTh 3a1ady (KpaTKas 3aruch,
PHCYHOK, TabJIHIia MK ApYras MOJIEb);

[UIAHHPOBATh XOJI PElleHMs] TEKCTOBOH 3a/a4u B 1Ba JCHCTBHSA, OQOPMILATL €0 B BHAC
apru(METHUECKOTO NeiiCTBUS/IeHCTBHI, 3aMUCHIBATD OTHET,

pasiMYaTh M HA3bIBaTh eOMETpHYeckue (urypsl: MNpsAMOH Yrom JIOMaHyio,
MHOTOYTOJIbHHK;

BBIAENATE CPEM YeTHIPEXYrOJbHUKOB MPSIMOYTOJIBHHUKI, KBaIPATBL;

Ha Gymare B KJIETKY H306paXaTh JIOMaHYIO, MHOTOY OJIbHUK; YEpPTHTh MPAMOH yrod,
NPSAMOYTOJIBHUK C 3aJaHHBIMU JUIMHAMH CTOPOH;

FCIIOJIb30BATH UIS BBIIOJIHEHHUS IOCTPOSHHH JIMHEHUKY, VTOJIBHUK;

BBIMOJIHATH W3MEPEHHE UIMH pEealbHbIX OOBEKTOB C IOMOLIBIO JIMHEHKM; HAaXOIUTh
JUIMHY JIOMAaHOM, COCTOSIIEH M3 JBYX-TPEX 3BEHECB, INEPUMETP MPAMOYrOIbHHKA
(kBazgpara);

pACrO3HABATh BEpHBIE (MCTHHHBIE) U HEBEPHbIE (JIOXHBIC) YTBEPHKICHUs CO CIOBAMH
«BCEY, KKAXKIBINN;

IPOBOJUTH OJHO-IBYXLIATOBBIE JJOTHYECKHE PACCYXKE 1M ¥ ICIaTh BBIBOJIBL;

HAXOMWTb OOWIMI NpH3HAK TPYIIBl MaTeMaTHUeckuX OOBEKTOB (UHCEN, BEIUYMH,
reoMETpUYECKHX QHUTYD);

HAXOJIHTH 3aKOHOMEPHOCTB B PALY 0OBEKTOB (4HCEN, TEOMETPHIECKHX QUIYD);
peACcTaBNsaTh MHGOPMALMIO B 3aNaHHOW (opMe: ICMONHATE TEKCT 3aladH HhCiIamH,
3aMOJHATh CTPOKy/cTon0er Tabmuibl, yKasplBaTh “HCIIOBBIE JAHHBIC Ha PHUCYHKC
(1306pakeHHH reOMETPUUECKUX QUryp);

CpaBHMBATD IPYIIbI 00BEKTOB (HAXOAUTH OOLIee, pa3nu4Hoe);



oGHApYXKMBaTh MOJENH TEOMETPHYECKHX (UIYp B OKXDYKAIOWEM MHPE; noaduparthb
IIPUMEPHI, TTOATBEPKIAIONIHE CYKICHUE, OTBET,

COCTABIISATH (IOMOJIHATE) TEKCTOBYIO 3a11a4y;

IPOBEPATH NPABH/ILHOCTD BHIYUCIICHUH.

3 kaacc
K xoHIly 00ydeHus B 3 Kiacce 00y4alouiCs HayYHTCs:

YKUTaTh, 3ANUCHIBATh, CPABHUBATD, YIIOPsAA0YNBATE YUC/IE B IIpe/eax 1000;

HAXOMMTh YMCIO OOJNbIIee/MEHbIIEe JAHHONO YUCIA Ed 33laHHOC YHCIIO, B 3alaHHOC
gmcno pas (B mpeaenax 1000);

BLIMOJHATE apudMeTHueckie NeHCTBHS: CIOKECHUE W BHIMHTAHUC (B mpexmenax 100 —
ycTHO, B nipeaenax 1000 — MUCBMEHHO); YMHOXEHHE U eICHHE HA OTHOSHATHOS YHCIIO
(B mpeaenax 100 — yCTHO ¥ MUCHMEHHO);

BBITIOJTHSATD JHCTBHS YMHOXKEHHE U AelieHne ¢ yuciamy 0 i 1, IeeHHe C 0CTaTKOM;
YCTAHABIIMBATE U COOMIONATEH MOPAIOK NeHCTBUN TPH BiLIYUCICHUH 3HAYCHUS YUCIIOBOIO
BeIpaXeHus (co ckoOkamu/6e3 CKoOOK), comepiamicio apruMeTHUCCKHE JEHCTBHUS
CIIOYKEHHMS, BBIUMTAHHA, YMHOXEHHS H JEJICHHWs; HCIIONb30BaTh TNPH BBMHUCICHHUSIX
IEPEMECTUTENBHOE H COUETaTebHOE CBOMCTBA CIOKEHE A,

HAXOIUTh HEU3BECTHBIN KOMIIOHEHT apH(METHYECKOTO 1CHCTBHS;

MICTIONB30BATh TIPH BHIMOJHEHUH MPAKTHYECKUX 3alaHiil ¥ PEIICHHH 3aiad CIMHHILIBL
IIMHB  (MHJUIMMETpP, CAHTHMETp, JAeLMMETp, MET[. KWJIOMETp), Macchl (rpamM,
KUJIOrpaMM), BpeMeHH (MHHYTa, 4ac, CeKyH/1a), CTOMMOC TH (xomeiika, py0ib),
npeoOpa3oBbIBATH OJHA €MHHIIBI JaHHOH BEIUYMHBI B IDYTHE;

ONpeAeTATh C MOMOIIBI0 LHU(POBBIX M AHATOTOBLIX npuGOpoB, H3MEPUTENBHBIX
MHCTPYMEHTOB JUTMHY, Maccy, BpeMs;

BBIMONHSATE IPUKHUIIKY U OLEHKY Pe3y/IbTaTa H3MEPeHHE .

ompeensTh MPOIOKATEIBHOCTh COOBITHS; CPaBHUBATH BEIHIHHBI JUIMHBL, TUIOLIA Y,
Macchl, BPEMEHH, CTOMMOCTH, YCTaHaBIWBas MEKAy HHMH COOTHOIICHHE «bornprue/
MEHBIIIEC Ha/B»;

HA3BIBATh, HAXOIMTb JOJIIO BETHYMHBI (II0JIOBUHA, YETBEDTH);

CpaBHHBATh BEJIMYMHEI, BEIPAXKCHHBIC JOJIAMH;

3HATh M HMCIOJE30BaTh NPH PEIUCHHH 3a1a4 W B MPaKTHYCCKAX CHTyalHsaX (moxymka
TOBapa, OIpeJeleHHe BPEMEHH, BBINOJHEHHE P& cuéTOB) COOTHOILEHHE MEKIY
BEJIMYMHAMU,

BLIIOJHSTD CIOXKEHHWe ¥ BBIUATAHHE OJHOPONHBIX BEJIMYMH, YMHOXKEHHE W JCICHHC
BEJIMUYMHBI HAa OJIHO3HAYHOE YUCIIO;

pelaTh 3aaud B OJHO, /B JEHCTBHS: MPEJICTABIATE TCKCT 3a/ad, IUITAHHUPOBATh XOJ
pelleHHs, 3aliCHIBATh PEUICHHE H OTBET, aHAIM3MPOBATH PEIICHHC (uckatp ApYroi
cr10co6 pelleHus), OLEHHBATh OTBET (YCTAHABIMBATH Sr0 PeaTMCTHIHOCTE, IpOBEPATH
BBLIUHCIICHUS);

KOHCTPYHpOBATh  NpPSAMOYTOJBHHK M3  JIaHHBIX ¢duryp (xBampaToB), ACIHTDH
TPSAMOYTOJIbHUK, MHOTOYTOJIbHHK Ha 3a/JaHHBIC JaCTH;

cpaBHHBATH (QUIypHI 110 TIOMIANH (HATOXKEHHE, CONOCTABIICHHE THCIIOBBIX 3HAUCHUN),
HAXOMAMTh IepHMeTp MNpSMOYroibHMKA (KBaJpaT:), IUIOMaAb IpSMOYTOJIbHUKA
(KBazpaTa), KCIIOJIB3Ysl IPABHJIO/ATITOPUTM;

pacro3HaBaTh BEPHBIC (MCTUHHBIC) W HEBEPHEIC (70%HbIE) YTBEPXKAEHHUS CO CIIOBAMH!
«BCE», KHEKOTOPBIE», «H», KKAKIBIA», «ECIIH. .., TO...)

dopmyaHMpoBaTh  YyTBEPKICHHUE (BBIBOZ), CTpO¥Th  JIOTHYECKHME  PacCyKICHHA
(OZIHO/ABYXIIArOBBIE), B TOM 4KCJIE C HCTIOJIb30BAHHEM U3YUCHHBIX CBSI30K;
K/1acCH(HUIMpPOBaTh 0OBEKTHI MO OJXHOMY, IBYM NPH3/iakaM; U3BJICKATh I MCIOJb30BaTh
undOpPMAIIHIO, TIPEJCTaBIeHHYI0 B TabiHLUaX C AAHHBIMH O PEAbHBIX mpoLeccax u



IBJIEHHSX OKDYXAIONIEro MUpa (HAIpUMep, PaciCaHUe. PEXUM pabOThI), B MPEAMETaX
[IOBCETHEBHOM XMU3HHU (HAIIPHUMED, SIPJIBIK, ITHKETKA);

CTPYKTYpHpOBaTh HHPOPMALHIO: 3aIIOMHATE IPOCTEH IS TAOIHIIBI IO obpasiy;
COCTABJIATH IUIAH BBIOJHEHHUS yueOHOro 3aaHus U CJIe) OBaTh EMY;

BBINOJIHATE IEHCTBUS 10 aJITOPUTMY;

CpaBHHBATH MaTeMaTHYeCKHe 0OBEKTHI (HAXOMUTH O0LIe:, pasIuIHOe, YHHUK&IBHOE);
BBIOUpATH BEPHOE PellleHHe MaTeMaTHIeCKO! 3a/1auH.

4 knace
K koHIy oOyueHus B 4 Kiacce 00y4arOlUiCs HayIUuTCs:

YUTATh, 3AIUCHIBATH, CPABHUBATH, YIOPAJI0YHBATh MHOT )3HAYHBIC YHCIIA,

HAXOMIUTh YUCIO OOJBbIIEE/MEHBINEE AAHHOTO YHCIA Fd 33JaHHOE YHCIIO, B 33aHHOC
YHCIIO Pa3;

BBIMOJHATh apU(METHYECKHE ITEHCTBHSA: CIIOKEHHE M BBIYMTAHHE C MHOTO3HAYHBIMU
ypcaaMu mucbMenHo (B npenenax 100 - ycTHO);

YMHOXEHHE M [eJeHHe MHOTO3HA4YHOTO YHMC/Id Ha O/IHO3HA4YHOE, [BY3HAYHOE THCIIO
nuchMeHHO (B mpeaenax 100 - yCTHO);

JeNeHHe ¢ 0cTaTkoM — mucbMenHO (B npeaenax 1000); spr4ucisTh 3HAUSHHE YHUCTIOBOTO
BEIpaXkeHHUs (co ckobkamu/6e3 ckobOoK), CoaepIKaIlero JIeMCTBUS CJIOXKEHUS, BEIYUTAHUS,
YMHO)KeHI/Iﬂ, IieJIeHUsI ¢ MHOTO3HAa4YHBIMU YHACJIaMU;

HCIIOJB30BATH IIPU BHIUMCIICHUSX U3YYEHHbBIE CBOMCTBA Apu(METHUECKUX ACHCTBUIH;
BBITIOJIHATH IPUKUJIKY Pe3y/IbTaTa BEIYUCICHHUIH;

OCYIIECTBJIATh IPOBEPKY IONYy4EHHOTO pe3yibTara 110 KPHTEpHAM: NOCTOBEPHOCTH
(peanbHOCTE), COOTBETCTBHE IIPABUITY/aITOPUTMY, & TAK/Ke C IOMOILBIO KalbKYJIATOPa;
HaxoOUTh OOJIKO BEJIHWYHHBI, BEIUYHUHY IO €€ J0Jie, HaXOOUuTh HCH3BCCTHLIﬁ KOMIIOHEHT
apPI(l)MCTH‘iﬁCKOFO ﬂeﬁCTBHH; HCIIOJIB30BaTh €UHUIILI BeJIMUUH JUIA IIPU pemerm 3a1a4
(anuHa, Macca, BpeMsi, BMECTHMOCTb, CTOUMOCTbD, IIJIOLIANE, CKOpOCTB);

HMCIIONG30BATh NP PENIEHAH 33184 €AMHUIIbI JUTMHBI (MAUTUMETP, CAHTUMETD, ICLUMETD,
MeTp, KHJIOMETp), MacChl (IpaMM, KHJIOTpamM, LEHTHEp, TOHHA), BPEMCHH (cexynna,
MUHYyTa, 4ac; CYTKH, HeIess, MeCAll, TOJ, BEK), BMECTHMOCTH (JTUTp), CTOUMOCTH
(komeiika, py6is), miomaan (KBaJpaTHBIH METP, KBaJPATHBIA NELUMETD, KBaJIpaTHBIi
CAHTHMETP), CKOPOCTHU (KHJIOMETP B 4ac, METP B CEKYHIY);

MCIIONB30BAaTh TMpH pELUICHHH TEKCTOBBIX 3a7ad 1 B MPAaKTHYECKHX CHUTYallHsiX
COOTHOLICHHSI MEKIY CKOPOCTBIO, BpPEMEHEM M MPOHICHHBIM MyTEM, MEXIy
IIPOH3BOUTENHHOCTEIO, BpeMeHeM M 00BbEMOM paCoThl; ONPEACIATE € TNOMOIIBIO
1M(POBHIX M AHATOTOBBIX MPUOOPOB MaccCy MpeaMETa. TeMIepaTypy (manpuMmep, BOIBI,
BO3/yXa B IIOMEIIEHUH ), CKOPOCTh JBIKEHHS TPAHCIIOF THOTO CPEICTBa,

OIPENENATh C MOMOLIBIO H3MEPHTENBHBIX COCYIOB BMCCTUMOCTD; BBINOTHATD IPUKUKY
U OIIEHKY pe3yJibTaTa H3MEepEeHHH;

peliaTh TEKCTOBBIE 3alaud B 1—3 NeHCTBHSA, BBIIONHITH npeoOpa3oBaHue 3aJaHHBIX
BCJIMYHH, BI)IGPIpaTB npu PEeLICHHUHA IOAXOOSAIIHNEC CIIOCOOBI BEIUHCIJICHUS, coUeTast yCTHBIe
H IIMCbMEHHBIE BEIUHMCJICHUS HW HUCIIOJB3YySA, NMPHU HE ()6XOHI/IMOCTH, BEIYUCJIIUTCIIBHBIC
YCTPOWCTBA, OLICHUBATh IIOJIy4€HHbIA pesyabTaT o KPHUTEPHAIM:
JI0CTOBEPHOCTE/PEATBHOCTD, COOTBETCTBUE YCIOBHIO;

pemaTtb HpaKTI/I‘-IeCKI/Ie 3aJa4Md, CBsI3aHHBIE C IIOBCE IHEBHOM KU3HBIO (Ha ITOKYIIKH,
JBMKEHHE ¥ T.IL.), B TOM 4YHCIe, ¢ U30BITOYHBIMA Ja/iHBIMH, HAXOIUTh HENOCTAIOUIYIO
uH(pOpMALMIO (HAampuMep, U3 TalJul, CXeM), HAaXOIMTb M OLCHHBATH PasTHIHEIC
CIIocO0B! pELICHHsI, HCTIOIB30BaTh MOAXOASAIINE CTIOCOL 51 IPOBCPKH;

pa3nuyaTh, Ha3bIBaTh [EOMETPUYECKHE Gurypsl: OKpYXHOCTb, KpYT, u300paxarp C
TIOMOIIBIO IIUPKYJIS ¥ JTHHEHKH OKPYXHOCTb 3aJJaHHOTO paanyca,

pa3nuyaTh M300paXKEHUs MPOCTEHIIMX MPOCTPAHCIBEHHBIX ¢uryp: 1mapa, Ky0a,
LIMJIMHPA, KOHYCA, THPaMH/IbL;



pacro3HaBaTh B IPOCTEHINMX CIIyYasx MPOSKIHH IPE/(METOB OKPYKAIOIIEro MUpa Ha
IIOCKOCTH (I0JI, CTEHY);

BBINOJHATh pa3OueHue (MOKA3pIBATH HA PHCYHKE, YEPTENKE) MPOCTEHIICH COCTaBHOM
Gurypsl Ha MPSMOYTOJbHHMKM (KBaAparbl), HaXOAUTh MEPHUMETP W IUIOIIANb ¢uryp,
COCTaBJIEHHBIX H3 JBYX TpeX MPAMOYTOJILHHKOB (KBaapal OB);

pacro3HaBaTh BepHble (MCTHHHBIE) U HEBEpHBIE (JIOXK iple) YTBEpXKIEHUS; NPUBOIUTH
IpUMep, KOHTPIIPUMED;

dopmynupoBath  yTBEpXKACHHE (BBIBOX), CTPOUT.  JIOTHYECKHE  PACCYXICHHS
(0HO/IBYXIIAroBble) C HCIOJIb30BAHHEM H3YYEHHB X CBS30K; KJI1accupUIpOBATh
06BEKTHI 110 3aIaHHBIM/CaMOCTOSTEIFHO YCTAHOBJIEHHBIV OHOMY, IBYM IIPH3HAKaM;
W3BJIEKATh M MCTIONB30BATh JUTS BBIIOIHEHHS 3alaHuil 4 PElICHHs 3a1a4 HH(OPMALHIO,
TPEJCTAaBICHHYIO B MPOCTEHIINX CTONOYATBIX AMArpasiMax, TabauIax ¢ JaHHBIMH O
peanbHBIX TpOIleccaXx H SBJCHHUSAX OKPYXAIOIIEro MHpa (HampuMmep, KaJIeHJaph,
pacmucaHue), B IpeaMeTax [IOBCEIHEBHOMN JXKU3HH (HampuMep, CYET, MEHIO, IIPaiC-JIHCT,
0OBSIBIICHUE);

3aOJIHSTh JAHHBIMH TIPEUIOKEHHYIO TaOJIHUIly, CTOJIOUATYIO THarpaMMmy; MCIOJb30BaTh
(hopMaTM30BaHHbIE ONHCAHUS NOCIEI0BATEIbHOCTH ACHCTBUMH (AIrOpPUTM, IUIaH, cxema)
B [IPAKTHUYECKHUX U YUEOHBIX CUTYAIUX;

JIOTIOJIHATh QJITOPUTM, YIOPSAJAOYHBATH LIard ajaroprrMma; BBIOMpATh palMOHAJIbLHOE
pelleHke; COCTABIIATh MOJE/b TEKCTOBOH 3a/1auH, YUCIICB0€ BRIPAKCHUE;
KOHCTPYMPOBATh X0J] PELIEHHs MATeMAaTHYECKOH 3a/1a4k .

HAXOIUTH BCE BEPHBIE PELICHUS 3aa4y U3 NPEUIOKECHH bIX.

TEMATHUYECKOE IVIAHUPOBAHUE

1 kaace 132 4

Yycna 1 apupMETHUECKHE JEHCTBHS C HUMH 70 4
Pabora ¢ TeKCTOBBIMH 3aa4aMH 204
[eomeTprueckue GUryphbl U BeJIHYHHBI 144
BenuuuHe! ¥ 3aBUCHUMOCTH MEXITY HUMHU 109
AnreOpanyecKue MpeICTaBICHUA 14 4
MareMaTH4YeCKHU U SA3BIK U DJIEMEHTBI JIOTHKHU 24
Pa6ota ¢ uadopmarueil u aHaIu3 JaHHBIX 24
2 kjaacc 136 4

Uncna U apudMeTHUecKue IeHCTBUS ¢ HUMH 60 4
PaGoTa ¢ TEKCTOBBIMH 3aa4aMU 28 4
[eoMeTpuyiecKie QUIyphl H BETHIHHbI 204
BeM4YHMHBI K 3aBUCHMOCTH MEXy HUMU 64
AnreOpanyecKue IpeICTaBICHUs 10 4
MareMaTHueCKUil SI3bIK U 3JIEMEHTHI JIOTHKH 24
Pa6ota ¢ uadopmarnueii u aHaau3 JaHHBIX 104
3 kaacc 136 4

Yucna u apudMeTHIecKre IeHCTBUS C HUMH 354
Pa6oTa ¢ TeKCTOBBIMHM 3ada4aMu 404
[eomerpryeckue GUIYpEl U BETHYHHBI 114
BenuyuHbBI U 3aBUCUMOCTH MEXKIy HUMH 144
AnrebpanyecKue MpeICTaBICHHUA 104
MareMaTH4yecKui S3bIK U 3JIEMEHTHI JIOTHKH 144
Pa6ora ¢ uaopmanme U aHaIu3 TaHHBIX 1249

4 kaace 136 a

YHc/Ia i apHpMCTHUECKHE ASHCTBHS C HUMH | 354




PaGoTa ¢ TeKCTOBBIMHU 3a1a4aMu 424
['eoMeTpuyecKue QUIyphbl U BETHYHHEI 154
Benu4uHBI M 3aBUCHMOCTH MEXK1Y HUMH 204
AnreOpanyecKue MpeacTaBIeHus 64
MareMaTHUYECKHil SI3bIK U 3JIEMEHTHI JIOTHKH 24
PaGora ¢ uHdopmanueil 1 aHaau3 JaHHBIX 16 4




