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PABOYASA ITPOTPAMMA

10 mamemamuke

(yrazamo yuebnblii npedyvem, Kypc)

ypoBeHb 00111eT0 00pa3zoBanus (Ki1acc) HauaibHoe odujee oopazosanue 1-4 knacc

(Hauanvroe o6wee, ocHosHo e 0bwee, cpedHee 0 Ouyee 0OPA30BaAHIE C YKA3AHUEM KIACCA)

[Iporpamma pazpaboTana Ha OCHOBE

npumepnoii oopazosamenvroil npozpammul no mamemamuke HOO,
agmopcKoil npozpammul noo pykoeoocmeom Ilemepcon JI. I’



IInanupyemble pe3yJbTaThl.

JInyHOCTHBIE M MeTanIpeAMEeTHbIE Pe3yJIbTAThl 0CBOCHHUS Kypca
ConeprkaHue Kypca MaTeMaTHKU O0ECIICUNBACT PEATU3aLIUIO CIeIYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB:
JIN4YHOCTHBIE Pe3yJIbTaThl

— CTaHOBJIEHHE OCHOB I'PaX/JIaHCKON POCCUICKON UACHTUYHOCTHU, YBAXKCHUS
K CBOEH CEMbE U JIPYTUM JIOJsAM, cBoeMy (OTedecTBy, pa3BUTHE MOPaIbHO-3THYECKHUX
KA4eCTB JIUYHOCTH, a/ICKBATHBIX ITOJTHOLICHHON MAaTEMATUYECKON AEATEIIBHOCTH,
— LlesocTHOE BOCTIPUATHE OKPYKAIOIIETO MUPA, HAYAIIbHBIE ITPECTABIICHUS
00 UCTOPHUM Pa3BUTHS MATEMATHUUECKOIO 3HAHUSA, POJIM MAaTEMAaTHUKU B CUCTEME
3HAHUU.
— OBJlaJilcHUE Ha4aJIbHBIMHA HaBBIKAMU aJanTalMy B JUHAMUYHO M3MEHSIOIIEMCS MUpPE Ha
OCHOBE MeTo/1a pe(JIEKCUBHOIN cCaMOOpraHU3aI1H.
— [IpuHsATHE CONMANBHON POJIA «yYEHUKA», OCO3HAHHE JINYHOCTHOI'O CMBICIIA
YYEHUS U UHTEPEC K U3YYECHUIO MATEMATUKH.
— Pa3BuTne caMOCTOATENBHOCTH U IMYHOM OTBETCTBEHHOCTH 32 CBOM I10-
CTYIKH, CIIOCOOHOCTD K pe(pICKCUBHOIN CaMOOIIEHKE COOCTBEHHBIX ICUCTBUI U
BOJIEBAsI CAMOPETYIIALIAS.
— OcBO€HHE HOPM OOIICHUS] 1 KOMMYHUKAaTUBHOTO B3aUMOJCICTBUS, HABBIKOB
COTPYAHHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMHU, YMEHHUE HAXOAUTD BBIXObI
Y3 CIIOPHBIX CUTYaLHi.
— MotuBauusa K paboTe Ha pe3ynbTaT, KaKk B HMCIOJHUTEIbCKON, TaK M B TBOPUYECKOU
NEATEIIBHOCTH.
— YcTaHOBKa Ha 37I0pOBbIN 00pa3 *KWU3HHU, CHOKOWHOE OTHOIIIEHHUE K OIITMOKE
KakK «pabouei» cutyanuu, TpeOyroliel KOppeKInn; Bepa B ceOsl.

MertanpeaMeTHbIe pe3yJIbTAThI
— YMeHue BBIONHATH NPOOHOE yueOHOE ACUCTBUE, B Cllydae ero Heycrexa
IrpaMOTHO (PMKCUPOBATH CBOE 3aTPYyAHEHUE, aHAIM3UPOBAThH CUTYAIIHIO, BBISIBIISAThH

Y KOHCTPYKTHUBHO YCTPAHAThH MPUYUHBI 3aTPYyAHEHUS.



— OcBoeHuE HaydaJbHBIX YMEHHMI MPOEKTHON JEATEIbHOCTH: MOCTAHOBKA M COXPAaHEHHE
Henel yueOHoM 1eaTenbHOCTH, onpeaeneHue Hanooee 3(h(HEeKTUBHBIX CITOCOOOB M CPECTB
JOCTHXKEHUSI pe3yjibTaTa, IUIAaHUPOBAHUE, MPOTHO3UPOBAHME, peaju3allisi MOCTPOCHHOTO
IIPOEKTA.

— YMeH1e KOHTPOJIUPOBATh U OLICHUBATh CBOM YUEOHbIC IEHCTBUS Ha OCHOBE
BbIPAOOTAaHHBIX KPUTEPUEB B COOTBETCTBUU C TMOCTABJICHHOW 3a/ladyedl M YCIOBUSIMU €€
peanuzanuu.

— OnbIT HUCHOJIb30BaHUS METOJOB pEIHIeHUs MPOOJeM TBOPYECKOIO U IMOUCKOBOIO
Xapakrepa.

— OcBO€HHE HayaIbHBIX ()OPM MMO3HABATENBHON U JUYHOCTHOM pediiekcun.

—CnocoOHOCTh K HCIIOJIB30BAHUIO 3HAKOBO-CHUMBOJMYECKHX CPEJICTB MaTeMaTHUECKOIO
a3pika U cpeactB UKT pans  onmcaHuss W MCCIENOBaHUS  OKPYXKAKOLIETO MHUpaA
(mpeactaBieHuss UHPOpPMALUMHU, CO3JAHUS MOJENEW H3y4aeMbIX OOBEKTOB U IPOLIECCOB,
pelIeHrss KOMMYHUKAaTUBHBIX U NO3HABATENIbHBIX 3a7ad U JIp.) U Kak 0a3bl KOMIBIOTEPHON
TPAMOTHOCTH.

— OByazieHre pa3InyHbIMU CIOCOOAMHU MTOKCKA (B CIIPaBOYHOM JUTEpaType,
obOpazoBarenbHbIX MHTEpHET-pecypcax), cOopa, o0pabOTKu, aHaiau3a, OpraHu3aluu |
nepenaud MHQGOpMalMM B COOTBETCTBUM C KOMMYHUKATHBHBIMH M TIO3HABATEIbHBIMU
3aJladyaMH, TOTOBUTH CBOE BBICTYIUIEHHE U BBICTYNATh C ay1O0-,

BUJICO- U TPAPUUECKUM COMPOBOKICHHUEM.

— @opMupoBaHue CIEUPUUECKUX I MaTEMAaTUKH JIOTHYECKUX Oepalui

(cpaBHeHHE, aHanW3, CUHTE3, 0000IIEeHHEe, KOHKpeTu3alus, KiaccuduKaius, aHajoTus,
YCTaHOBJICHHE MPUYMHHO-CIEICTBEHHBIX CBA3EH, IOCTPOCHUE PACCYXKIEHUN, OTHECEHUE K
U3BECTHBIM MOHATHUSAM ), HEOOXOIUMBIX YEJIOBEKY JIJIsl TOJHOLIEHHOTO (PYHKIIMOHUPOBAHHUS B
COBPEMEHHOM OOIIECTBE; PAa3BUTHE JIOTMUECKOTO, IBPUCTUUECKOTO U AJTOPUTMUYECKOTO
MBILLUICHHUS.

— OBnaieHre HaBbIKaMHU CMBICIIOBOTO YTE€HUS TEKCTOB.

— OcBocHue HOPM KOMMYHHKATHBHOI'O BSaHMOJICfICTBHSI B ITIOBUIHUAX «aBTOP»,



«KPHUTHK», «IMOHUMAIOIIHI», «OpPraHU3aTopy», «apOuTp», TOTOBHOCTH BECTH JIHAJIOT,
OpU3HAaBATh BO3MOXXHOCTb M TMPAaBO KaXKIOrO HUMETh CBOE€ MHEHHE, CIIOCOOHOCTH
apryMEHTUPOBATh CBOIO TOUYKY 3PEHUSI.

— YMenue paboTaTh B Mape M TpyIIe, JOTOBAapUBATHCA O pacmlpeieeHUu(yHKIUN B
COBMECTHOM JESTENbHOCTH, OCYIIECTBISATh B3aUMHBIA KOHTPOJIb,aJIEKBATHO OIICHUBATh
cOOCTBEHHOE MOBEJICHUE U TIOBEICHUE OKPYKAIOIIHX;

CTpEeMJICHHE HE€ JOMycKaTb KOH(MIUKTH, a MPU HX BO3HUKHOBEHHH — TOTOBHOCTb
KOHCTPYKTHUBHO MX pa3pemiarh.

— HayanbHble NpencTaBiI€HUS O CYIIHOCTH UM OCOOCHHOCTAX MaTEeMaTHYECKOTO 3HaHMS,
MCTOPUH €r0 Pa3BUTHsI, €r0 000OIIEHHOTO XapaKTepa U POJIU B CUCTEME 3HAHUIM.

— OcBoeHre 0a30BBIX MPEAMETHBIX U MEKIPEIMETHBIX MOHSTHHN (aITOPUTM,MHOXKECTBO,
Kjaccuukanus M Jp.), OTPaXalolUX CYIIECTBEHHbIE CBA3M M OTHOILICHUS MEXAY
00BbEKTaMH U MPOIECCAMU PA3TMYHBIX MPEAMETHBIX 00JIaCTE 3HAHMUS.

— YMmeHnue paboTaThb B MaTepHalbHOM M MH(POPMAIMOHHOM Cpele HayaJbHOTO OOLIEro
oOpa3zoBaHus (B TOM YHUCJIE C YYEOHBIMH MOJEISIMHU) B COOTBETCTBHUHU C COJACPNKAHUEM

y4eOHOro IIpeIMeTa «KMaTEMaTHKa.

1. Momuesauus k yueoHoil desmebHocmu.

JlaHHBI 9Tal mpoiiecca 00y4YeHuUs MPEANoaraeT 0CO3HaHHOE BXOXKICHUE

yUYallMXCsl B IPOCTPAHCTBO YUEOHOU AesITeIbHOCTH Ha ypoke. C 3TOM 1eNIbI0 OpraHu3yeTcs
WX MOTUBHPOBAHHE HA OCHOBE MEXAHU3Ma «HAJI0» — «X0Uy» — «MOTY».

2. Akmyanuzayus u pukcuposanue UHOUGUOYATbHOZ0 3AMPYOHECHUS 6

npoonom yueonom oeiicmeuu. Ha oannom smane opeanuzyemcs no02omoseKa y4aujuxcs K
OMKPLIMUIO HOB020 3HAHUS, GbINOJHEHUe UMU NPOOHO20 YueOHO20 Oelicmeus, ukcayus
UHOUBUOYATILHO20 — 3aMpPYOHeHUs.  3asepuieHue dmana CeA3aH0 C  Op2aHuzayueli
000y MbIBAHUSA YUAWUMUCS BOZHUKULEL NPOOTIEMHOU CUMYAYULL.

3. Bviasnenue mecma u npuuunsl 3ampyoHenusl.

Ha oannom smane yuumenv opeanu3yem 6bvisigleHUe YUAWUMUCL MeCmad U NPUYUHBL
B03HUKULE20 3amPYOHEHUs. HA OCHO8E AHANU3A NPOOIEMHOU CUMYAYUU.

4. Ilocmpoenue npoekma évixo0a u3 3ampyoHeHusl.



Yuawuecs 6 kommynuxamugHnou goopme 060ymwviéarom npoekm 0y0yugux

VUeOHbIX OelticmBUll. Cmassam yeib, GopMyaupyom memy, blouparom cnocoo,

CMpOAM NaaAH OOCMUNCEHUS Yeau U ONpeoeisitom cpedcmaed. IMum npoyeccom pyKkosooum
yuumerno.

5. Peanuzayus nocmpoennozo npoekma.

Ha oannom smane ocywecmensiemes peanuzayus nocmpoeHHo20 NpoeKma.

0bcyacoalomes  paznuunble 6aApUAHmMbL, NPEONIONCEHHblE VUAWUMUCSH, U B8blOUPAemcs
ONMUMAIIbHBIL  8APUAHM, KOMOPLIL (QUKCUpPYemcst 6epOalbHO U 3HAKOBO (8 ¢hopme
amanona). llocmpoernnulti cnocob deticmseuil UCNOIb3Yemcs 0 peuleHUst UCXOOHOU 3a0adu,
evi3asuleli 3ampyoneHue. B 3aeepuienue ymounsemcs oowuli xapakmep H08020 3HAHUS U
Guxcupyemcs npeooosieHue 803HUKUIe20 3ampyOHeHUs.

6. Ilepeuunoe 3axkpenyienue ¢ nNPo208apuUEaAHUEM 60 GHEULHEIl PeYl.

Ha oannom osmane yuawueca 6 Qopme KOMMYHUKAMUBHO20 — B3AUMOOEUCMBUSL
(ponmanvho, 6 mnapax, 6 2epynnax) pewiarom munosvie 3a0aHusi HA HOBbLL CHOCOO
0elicmeull ¢ npo2osapusaHuem aicopumma peueHus 6Cayx.

7. Camocmoamenvnasn paboma ¢ camonpoeepkoil no IMAI0HY.

Ilpu nposedenuu OanHo20 >mMana UCHOAL3YEMC UHOUBUOYATbHASL opma pabombl:
yuawuecs camoCmosmenbHO GbINOIHAIOM 3A0AHUSI HOB020 MUNA U OCYUeCMBIAION UX
CAMONPOBEPKY, NOUIA2080 CPABHUBAS C OSMAIOHOM. B 3aeepuienue opeanuzyemcs
peghnexcus xo0a peanuzayuy NOCMpPOEHHO20 NPOEeKma U KOHMPOILHBIX NPOYeoyp.
OMOYUOHATILHASL HANPABIEHHOCTNb IMANA COCMOUM 8 OP2AHU3AYUU 05

KAXHCO020 YUeHUKa CUumyayuu ycnexa, MOmugupyrowelu e2o K GKIOYeHUI0 8 OANbHeUulyio
NO3HABAMENILHYIO 0esIMeNbHOCHb.

8. Bknwuenue 6 cucmemy 3Hanuii u noemopenue.

Ha oannom smane 8via61s10mes epanuyvbl NPUMEHUMOCMU HO8020 3HAHUS U

BLINOHAIOMCS 3A0AHUS, 8 KOMOPLIX HOBbIU CNOCOO Oelicmeuti npeodycmMampusaemcs Kaxk
npomedsicymouHulid wiae. Taxum obpazom, npoucxooum, ¢ 0OHOU CMOPOHbL, YOpMUPOSaAHUe
HABbIKA NPUMEHEHUS. U3YUEeHHbIX CNOC0D08 Oeticmaull, a ¢ Opy2oll —

Nn0020MOBKA K 86€0€HUI0 8 DYOYUeM CLeVIOuUX MeM.

9. Peghnekcus yueonoii desmenvhocmu Ha ypoke (Wmoz ypoka).



Ha oOaunnom osmane ¢huxcupyemcs Hosoe coodepoicanue, u3yueHHoe HA YpokKe, U
opeaHuzyemcs — peguexkcus U  CAMOOYEHKA  Y4YeHUKamu  cOOCMEeHHOU  yueOHOU
OdessimenvHocmu. B 3asepuieHue COOMHOCAMCA NOCMAGIEHHAs Yelb U  pe3)bmambl,
Quxcupyemcss cmeneHb UX COOMGEMCMBUA, U HAMEUAIOMCs  OdlbHeluue yeuu
oesimenbHOCU.

Hannaa cmpykmypa ypoxa Mmodxcem Oblmb HpeOCMAGNIeHd  Cledylwel CXemol,
no3eonsowell 8 HAa2IA0HOM 6ude coomuecmu smanvl ypoka no THM ¢ memooom
peqhiekcusHol camoopeanu3ayul.

Coznanue nH(GOpMaIMOHHO-00Pa30BaTEIBLHOM CPeJIbl OCYIIECTBIISIETCS Ha

OCHOBE CHUCTEMbl OUOAKMUYECKUX HPUHUUNOE JICSITEIBHOCTHOTO METOJa OOydYeHHS
«xoma 2000...»:

1) Ilpunyun dessmenvrocmu — 3aKJIFOYASTCS B TOM, YTO YICHHK, ITOTyYast

3HaHUS HE B TOTOBOM BHJIE, @, TIOOBIBAasi UX CaM, OCO3HAET MPHU 3TOM COJepKaHue U GOPMbI
CBOEH y4eOHON JIesATEeIbHOCTH, MOHMMAET W NPUHUMAET CUCTEMY €€ HOPM, AKTHUBHO
y4acTByeT B HWX COBEPIICHCTBOBAHWM, YTO CIIOCOOCTBYET AaKTHBHOMY YCIICITHOMY
(GhOpPMHUPOBAHUIO €T0 OOMIEKYJIbTYPHBIX U JEATEILHOCTHBIX CIIOCOOHOCTEH, 00IeydeOHBIX
YMEHUM.

2) Ilpunyun nenpepvisnocmu — 03Ha4aCT MPEEMCTBEHHOCTh MEXK/Ty BCEMHU

CTYTICHSIMU U dTaaMu 00y4eHUs Ha YPOBHE TEXHOJIOTHH, COACPKAHUS U METOJUK C YIETOM
BO3PACTHBIX MICUXOJIOTHYECKUX OCOOECHHOCTEN Pa3BUTHUS JICTEH.

3) Ilpunyun yerocmuocmu — npeanoaaraetT GOpMUPOBAHUE Y YUAITUXCS

0000IIEHHOTO CHUCTEMHOr0 MpeACTaBlieHus 0 Mupe (mpupoje, oOlecTBe, camMoM ceoe,
COITMOKYJBTYPHOM MHUPE U MHUPE ACATEIBHOCTH, O POJIU U MECTE KaXKJI0W HAYKH B CHCTEME
Hayk, a Takxe ponu UKT).

4) Ipunyun munumaxca — 3aKIFOYACTCS B CICAYIOMIEM: MIKOJIA IOJDKHA

NPEMJIOKUTh  YUYEHWKY BO3MOXXHOCTH  OCBOGHHUS  COJepKaHHWs  00pa3oBaHHs  Ha
MaKCUMaJIbHOM JIJII HETO YpOBHE (OMpeAessieMOM 30HOW OJMIKAWIIEro pa3BUTHS
BO3PACTHOM TPyNHIbl) M 0OECHEYUTh MPU OTOM €ro yCBOEHHWE Ha YPOBHE COIHAIBHO
oe3omacHoro  MuHHUMYMa  ((demepansbHOTO  TOCYJApPCTBEHHOTO  00pa30BaTEILHOTO

CTaHJIapTa).



5) IIpunyun ncuxonozuueckol KoM@opmHocmuy — IPeINoIaraeT CHATHE

BCEX CTpeccoo0pasyromux (hakTopoB yueOHOro Mpolecca, CoO3aHue B IIKOJIE U Ha ypoKax
no0poXkenaTenbHOM arMocepbl, OPUEHTUPOBAHHON Ha peaau3aluio UAEed NeAaroruku
COTPYJIHUYECTBA, PAa3BUTHUE TUATOTOBBIX (POPM OOIICHUSI.

6) [Ipunyun sapuamuernocmuy — pennoaaraeT GOPMUPOBAHUE Y YUAIUXCS

CIIOCOOHOCTEN K CHCTEMaTH4YeCKOMY Nepe0opy BApUAHTOB U aJEKBAaTHOMY HPUHATHIO
pELICHHI B CUTyallusax BbIOOpA.

7) IIpunyun meopyecmsa — 03HA4YACT MAKCUMAIIbHYIO OPUEHTAIIMIO HA TBOPUYECKOE HAYAIIO
B 00pa3oBaTeIbHOM TIPOLIECCE, CO3JaHUE YCIOBUW JUIsl NPUOOPETEHHS YydallHuMCS

COOCTBEHHOTO OIbITa TBOPYECKOM AEATEIBHOCTH.

Conepxkanue Kypca MaTeMaTHKH

Yucaa u apudpmerndeckue aeiicrsus ¢ Humu (200/250 4)
COBOKYMHOCTH IIPEAMETOB WM GUTyp, 00J1aTat0IUX OOLIUM CBOMCTBOM.
CocraBiieHME COBOKYIHOCTH IO 3aJaHHOMY CBOWCTBY (IIpu3HaKy). BwimeneHune dvactu
COBOKYITHOCTH.
CpaBHEHHE COBOKYITHOCTEH C MOMOIIIBIO COCTABJICHHUSI Map: OOJIbIIE, MEHBIIIE,
CTOJIBKO ke, OoJbie (MeHbIne) Ha ... [Topsmok.
CoenvHeHne COBOKYITHOCTEN B OJTHO 11eJ10€ (CloKeHue). Y JajieHue 4acTu
COBOKYMHOCTH (BbluuTaHue). llepemMecTUTEeNIbHOE CBOMCTBO CIIOKEHHUS COBOKYITHOCTEH.
CBs13b M@Ky CIIOKEHUEM U BEIYMTAHUEM COBOKYITHOCTEH.
Yucno kak pe3yabTar cuera NpeMEeTOB U KaK pe3yJIbTaT U3MEPECHUS BEJIMYHUH.
Oo6pazoBanue, HazBanue 1 3amuch uncen ot 0 1o 1 000 000 000 000. [MTopsmok
cienoBaHus npu cuete. [ecsaTuunbie equHuilbl cueta. Paspsiabl u kiaccel. [Ipencrasienue
MHOT'O3HAYHBIX YHCENl B BUJIE CYMMBI Pa3psaHbIX claraeMbiX. CBsS3b MEXIY JAECATUYHON
CHCTEMOM 3aIMCH YHUCEN U JIECATUIHONU CUCTEMOU MEP.
CpaBHeHUE U yHOPSAI0UYECHUE YUCEIN, 3HaKU CpaBHEeHus (>, <, =, ).
CnoxeHue, BBIMUTAHUE, YMHOXKEHHE U JIEJICHUE HATYpPaJbHbIX YHCEN. 3HAKU

apupmMeTndecKkux aeucTsuit (+, —, -, : ). Ha3BaHus KOMIIOHEHTOB U pe3yJbTAaTOB



apu(PMETHICCKUX TCHCTBUM.

HarnsaHoe n3o0pakeHre HaTypaJlbHbIX YACE U IEUCTBUI C HUMH.

Tabnuna cioxenus. TaOnuna ymHOXKEHHS. B3auMocBs3b apuMETHUYECKHX JeHCTBUI
(MeXIy CIOKEHUEM U BRIUUTAHUEM, MEKY YMHOKCHUEM U JICTICHUEM).

HaxoxaeHue Hen3BeCTHOr0 KOMIIOHEHTa apuMeTUYecKoro aeicTBus. YacTHoie

ciaydau yMHOKeHus U aenenus ¢ 0 u 1. HeBo3moxkHOCTh AeneHus Ha 0.

PasnocTHOE cpaBHeHHE yucen (OoJsbplIe HA..., MEHbIIE HA ...). KpaTHoe cpaBHEHHE yucen
(6ompIIe B ..., MEHBIIIE B ...). JlenuTenu U KpaTHBIE.

CBs13b MEXy KOMIIOHEHTAMH U PE3YJIbTATOB ApU(PMETHUECKUX JEHCTBUM.

CBOMCTBa CJOXKEHUSA W YMHOXCHHS: IEPEMECTUTEIBHOE M COUYETATEIBbHOE CBOMCTBA
CJIOKEHHSI W YMHOXCEHUS, pPacCHpPENCIUTEIbHOE CBOMCTBO YMHOXXEHHUS OTHOCHUTEIBHO
CJIO’KCHUS U BbIYMTAHUS (TMpaBUjia YMHOXKEHUS YKCiia HA CYMMY U

CYMMBI Ha YHUCJIO, YKCJIa HAa PA3HOCTh M Pa3HOCTU Ha 4uciio). [IpaBuiia BeIYMTaHUS

YUCIIa U3 CYMMBI U CYMMBI U3 YUCJIA, JEJIEHNUS] CYMMbI U pA3HOCTHU Ha YUCIIO.

Henenne ¢ octaTkoM. KOMIIOHEHTBI [I€JIEHUS C OCTATKOM, B3aUMOCBSI3b MEXKJYy HUMH.
AJITOPUTM JIEJIEHHS C OCTATKOM.

OneHka 1 NPUKHJIKA pe3yIbTaTOB apU(PMETUUECKUX IEHCTBHM.

MOHETBI ¥ KYIIOPBI.

HucnoBoe BblpaxkeHue. [lopsaok BBITOJHEHUS AEHMCTBUMA B YHCJIOBBIX BBIPAKEHUAX CO
ckoOkamu u 6e3 ckoOok. HaxoxneHne 3HaU€HUs] YUCIOBOTO BhIpakeHus. Vcrons3oBaHue
CBOMCTB apu(METHUUECKUX NEHCTBUMA JIJISi PAIlMOHAM3AIIMU BBIYHCICHUN (TIepecTaHOBKA U
TPYNIUPOBKA ClIaraeMbIX B CyMMe, MHOXKUTEJICH B IPOU3BEICHUH U JIP.).

AJITOpUTMBI MUCBMEHHOTO CJIOKEHUSI, BRIYUTAHUS, YMHOKECHUS U JICJICHUS MHOTO3HAYHBIX
yucen. CrnocoObl MPOBEPKH MPABWIHBHOCTHA BBIYHCIICHUN (aIropuT™, 0OpaTHOE NEUCTBHE,
MPUKHUJIKA PE3yiIbTaTa, OIleHKa TOCTOBEPHOCTH, BHIUYUCIIEHNE HAa KAJBKYJISATOPE).
M3mepenuss u napobu. HemocTtaToOuHOCTh HATypaldbHBIX YHCEN ISl TPAKTUYECKUX
n3Mepenuid. [lorpeOHOCTH TPaKTUYECKUX U3MEPEHUI KaK MCTOYHUK PACIIMPEHUS TTOHSATHUS
4yHuCcIa.

Homu. CpaBHenue nonei. HaxoxxaeHue q0u 4ucia v yrciia 1mo J1oje.

[IpoueHr.



Hpobu. HarnsgHoe u3oOpaxkenue ApoOeil ¢ MOMOIIbI0 TeOMETpUYECKHX (UTYyp U Ha
yucioBoM Jyde. CpaBHeHME ApoOel C OJMHAKOBBIMH 3HAMEHATEIsIMU U Jpoler ¢
OJIMHAKOBBIMH YuCIUTENSIMU. Jlenenue u npodu. Haxoxaenue yactu yucia,
YHCIia 10 €ro YacTH U YaCTH, KOTOPYIO OJTHO YHCIIO COCTABIIAET OT APYroro.
HaxosxaeHnue npoleHTa oT Yucia 1 Yucia 1Mo ero MpoIeHTy.
CnoxxeHre ¥ BbIUMTAaHHE JpoOel C OJMHAKOBBIMH 3HaMeHarensiMu. [IpaBuiibHbIE U
HernpaBuibHbIe TpoOu. CMellanHble yncia. Beiienenue nenoi yactu
U3 HempaBWiIbHOU npoOu. llpencraBieHre CMEIIAHHOTO YMCIa B BHUJE HENPAaBUIbHOU
npobu. CnokeHHe W BBIUMTAHHUE CMEIIAHHBIX 4YHCeNl (C OJMHAKOBBIMH 3HAMEHATEISIMU
JTpOOHOM YacTH).

TexcroBble 3agaum (130/165 v)
YcemoBue ®  BONpPOC 3aAaud. YCTAHOBJIEHWE 3aBUCHMOCTH MEXAY BEJIMYMHAMU,
IpEACTAaBICHHBIMA B 3ajgade. [IpoBegeHue caMoOCTOATENBHOIO AaHAIW3a  3aJadM.
[TocTpoeHue HarIAIHBIX MOJENEH TEKCTOBBIX 3a7ad (CXEMbl, TaOJIUIIbI, JHAarpaMMbl,
KpaTKoM 3anucH u 1p.). [InanupoBanue xona pemieHus 3a1aum.
Pemenne TekcToBBIX 3a71a4 apu(PMETHUECKUM CITOCOOOM (110 ACUCTBUAM C MOSICHEHUEM, 10
JEUCTBUSM C BOIIPOCAMH, C IIOMOIIBIO COCTABJICHUSI BBIPAXKEHUS).
ApudmeTnueckue AeMCTBUS ¢ BEIUYMHAMU NIpU pelieHnu 3agad. CooTHeceHue
MOJIy4YE€HHOT'O pe3yJibTaTa C YCIOBUEM 3aJjauH, OLIEHKa €ro MPaBaoIo 00usl.
3anuck peleHus 1 0TBeTa Ha Bonpoc 3anaun. [IpoBepka penienus 3aaadu.
3amaun ¢ HEKOPPEKTHHIMH (OPMYIUPOBKAMU (JIMIIHAUMHA W HEMOJHBIMH JaHHBIMH,
HepeabHbIMU yCIIOBUsIMH). [IpuMepsl 3a1a4, pemaeMbIX pa3HbIMUA CIIOCOOAMH.
BrlsiBlieHHE 3a/1a4, UMEIOLIUX BHEIIHE pa3IuyHbie (padyibl, HO OJMHAKOBOE
MaTeMaTHYECKOE pelieHre (MOJIEIb).
[Ipocthie 3amaum, pacKpbIBAIOIIME CMbICH apuU(METUYECKUX JEHUCTBUN (CIOKEHHE,
BBIYUTAHKUE, YMHOXKCHHE, JIEJICHUE), COJCPIKAIINE OTHOIICHHS «0oJbiie (MEHBIE) Ha ...»,
«Oospie (MEHBIIE) B ...»
3agauu, coJiepKalimue 3aBUCUMOCTh MEXK/Ty BEJIMUMHAMH BHJIa @ = b X C: IyTh — CKOPOCTh —
BpeMs (3a/1a4M Ha IBIKEHHE), 00bEM BBITIOJITHEHHON PabOThI —

MIPOU3BOIUTEIILHOCTh TPyAa — BpeMs (3a1a4uu Ha paboTy), CTOMMOCTh — LI€Ha



TOBapa — KOJIMYECTBO TOBapa (3a/1a4yu Ha CTOUMOCTB) U JIp.
Knaccudukanus npocTsIX 3a1a4 U3y4YE€HHBIX THIIOB.
CocraBHble 3amaud Ha Bce 4 apudmernyeckue aeiictBus. OO crnocod aHamu3za u
pEIICHUs] COCTABHOM 3aJ]a4HU.
3agaul Ha HAXOXJICHHUE «3aJlyMaHHOTO YHCJa». 3aJa4yd Ha HAXOXKIAEHUE YHCEN IO HX
CyMME U Pa3HOCTH.
3ajauu Ha IPUBEACHUE K €AHHMUIIE.
3aiaun Ha ompe/eieHre Havasa, KOHIA U MPOI0KUTEIbHOCTH COOBITHS.
3amaun Ha HaXOXJACHHWE A0 LEJOro W ILENoro mo ero goje. Tpu Tuna 3agad Ha APOOH.
3aiaun Ha HAXOXACHHUE MPOLEHTA OT YUCJIA U YUCIIA 110 €ro MPOLICHTY.
3ajau Ha OJHOBPEMEHHOE [BIKEHHE JABYX OOBEKTOB (HAaBCTpedy Jpyr Ipyry, B
IPOTHUBOIIOJIOXKHBIX HAIIPaBJIEHUSX, BIOIOHKY, C OTCTABAHUEM ).

IIpocTpaHcTBeHHBIC OTHOLICHHMS.

I'eomeTpuueckue purypsol u BeJan4uHbl (60/75 4)

OCHOBHBIE TPOCTPAHCTBEHHBIE OTHOILICHHUS: BBIIIE — HUXKE, IIUPE — YK€, TOJIIIE — TOHBIIIE,
CIIepeIn — €331, CBEPXY — CHHU3Y, CJI€BA — CIIPaBa, MEXKIY U Jp.
CpaBHenue puryp no gpopme u pazmepy (BU3yajabHO).
PacnioznaBanue 1 Ha3bIBaHHE T€OMETPUUYECKUX (POPM B OKpYIKaAIOILIEM MUpE:
KpyT, KBaJpar, TPEYTOJIbHHUK, MPSIMOYTOJbHUK, KyO, Iap, mapajulesienuIie]l, TupamMuia,
UMIMHAp, KoHyc. IlpencraBieHuss O MIIOCKMX M MPOCTPAHCTBEHHBIX TIE€OMETPUUYECKHX
¢durypax. OOnacTu ¥ rpaHUIIbI.
CocraBnenue Guryp u3 yacteil u pa3orenue puryp Ha yacTu. PaBeHCTBO reoMeTpUYeCcKuX
¢uryp. KonctpyupoBanue Gpuryp u3 najioyex.
Pacno3naBanue u u300pakeHHe reoMeTpuuecKux (puryp: Touka, TUHUS (KpuBas, mpsmas,
3aMKHyTass M HE3aMKHyTas), OTpe30K, Jiyd, JiOMaHasi, yroji, TPEyroJbHUK,
YETBIPEXYTOJIbHUK,  NATUYTOJIBHUK,  MHOTOYTOJBHUK,  NPSIMOYTOJbHUK,  KBaJpart,
OKPYXHOCTb, KpYyT, NPSIMOW, OCTPbIA W TYIOW YIJIbIL, MPSAMOYTOJbHBIM TPEYTrOJIbHHUK,
Pa3BEPHYTHIN yroJ, CMEXKHbBIE YTJIbl, BEPTUKAJIbHBIE YTJIbl, IEHTPAIbHBIN YO OKPYKHOCTH

W yroji, BOHCAHHBIA B OKPYXHOCTh. I[locTpoeHue pa3BepTkn W MojAenu Kyba u



OpsIMOYTOJIBHOTO mnapauienenunena. lcmnonap3oBaHWe I NOCTPOEHUM YEPTEHKHBIX
MHCTPYMEHTOB (JIMHEMKHU, YEPTEKHOTO YTOJIbHUKA, HUPKYJIL, TPAHCIOPTHPA).

DNEeMEHTBI T€OMETPUYECKUX (PUTYp: KOHIIBI OTPE3Ka; BEPLUINHBI U CTOPOHBI
MHOTOYTOJIbHUKA; LIEHTP, PauyC, TMaMETP, XOpJla OKPYKHOCTH (Kpyra); Bep-

IIMHBI, pedpa U rpaHy KyOa U MpsIMOYTOJIbHOIO NapajuleenuIe1a.

[TpeoOpa3zoBanue ¢uryp Ha miockoctd. Cummerpuss (GUIyp OTHOCUTEIBHO HPSIMOM.
®urypsl, UMEIINE O0Chb cUMMETpUU. [loCcTpoeHne CUMMETPUYHBIX (PUTYp Ha KJIETYATOH
oymare.

[1nan, pacnonoxeHue 0ObEKTOB Ha IUIAHE.

['eomeTpuueckne BenuMuuMHBI M UX u3MepeHue. JlimHa otpeska. HenocpencrBeHHOe
CpaBHEHME OTPE3KOB II0 JumMHE. [3MepeHue mmHBI OTpe3ka. EnvHMIBI  UIMHBI
(MWILTUMETp, CAHTUMETP, ACLIUMETP, METP, KWIOMETP) U COOTHOLIEHUS

Mexay HuMH. [lepumetp. BerunciaeHue nepuMeTpa MHOTOYTOJIbHUKA.

[Tnomane reomerpuyeckoit ¢purypsl. HemocpeactseHHoe cpaBHeHUE GUIyp HO IUIOMIAJIH.
N3mepenue mnomaau. Equauile! mwionaaun (KBaapaTHbii

MUJUTUMETP, KBaAPATHBIA CAHTUMETP, KBAJAPATHBIN JELIMMETP, KBaIPATHBIN METP,

ap, TeKTap) U COOTHOLLIEHUA MeXAy HUMU. [lnomaas npaMoyroiabsHUKa U IPSIMOYTOJIbHOTO
TpeyrojbHuka. [IpubnmkeHHoe u3MepeHue Momaau reoMerpudyeckoi Gurypsl. OreHka
iomaau. MismMepenue miomaau ¢ MoMoOIIbI0 NaJIeTKH.

O0bem reomerpuueckoi purypsl. Enuanibl o0beMa (KyOM4ecKuii MUJUTUMETP,
KyOMYEeCKUN CAHTUMETp, KyOW4YEeCKHil AeIUMETp, KyOMYeCKHMil MeTp) U COOTHOIIEHUS
Mexay HuMu. O0beM KyOa U MPSMOYTOJIBHOTO Mapajuiesenuneaa

Henocpencrteennoe cpaBHenue yrioB. M3mMepenne yrnos. Eqununa nsMepeHus

YIJIOB: YIJIOBOM rpaxyc. Tpancnoprup.

[IpeoOpa3zoBanue, cpaBHEHHME U apUPMETHUYECKUE JIEUCTBUS C TE€OMETPUYECKUMU
BEJIMYMHAMMU.

HccnenoBanne CBOMCTB TeOMETPUUECKUX (UIyp Ha OCHOBE aHalIu3a pe3yJbTaToB
U3MEpPEHU reOMeTpUYECKUX BeTuYrH. CBONCTBO CTOPOH MPSIMOYTOJIbHUKA.

CBOWCTBO yTJI0B TPEYTOJIbHUKA, YETHIPEXYTOJbHUKA. CBOMCTBO CMEXKHBIX YTJIOB.

CBOMCTBO BEPTUKAJIBHBIX YIJIOB U JIp.



Beanunnbl u 3aBucuMoOcTH Mexkay HUMH (50/60 4)
CpaBHeHue U ynopsiioueHue e, OOImui NpUHITUIT U3MEPEHUS BEIMYHH.
Enununa usmepenust (Mepka). 3aBUCHUMOCTh pe3yJibTaTa M3MEpPEHUsS OT BHIOOpa MEpKH.
CnoxxeHHME€ W BBIUMTAHHE BEJIWYMH. YMHOXXEHUE M JIEJICHUE BEJIMYMHBI Ha 4YHUCJIO.
HeobxoaumocTh BbIOOpa €AMHOW MEPKU MPU CPAaBHEHUU, CIOXKEHHUM U BBIUMTAHUU
BeJMurH. CBOMCTBA BEJIUYMH.
HenocpencrBenHoe cpaBHEHHE MTPEAMETOB 10 Macce. Mi3MepeHne Macchbl.
EnunHuiel Macesl (rpaMM, KAJIOTpaMM, IIEHTHEP, TOHHA) U COOTHOIIECHUSI MEXTY HUMH.
HenocpencTBeHHOE CpaBHEHUE MPEIMETOB MO BMECTHUMOCTU. V3MepeHHne BMECTUMOCTH.
EnuHuIa BMECTUMOCTH: JIUTP; €€ CBA3b C KyOUYECKUM JIELIUMETPOM.
U3smepenne BpemeHu. EnuHunbl BpemeHu (CeKyHAa, MHHYTA, 4Yac, CYTKH, TOJA) U
COOTHOIIEHUS Mexny HUMuU. OnpeneneHue BpeMenu no yacaM. Hazpanue
MecsLeB U tHel Henenu. Kanenaaps.
[IpeoOpa3zoBaHre OHOPOIHBIX BEIMYUH U apuUPMETHUECKUE ACHUCTBUS C HUMHU.
JloJia BeMuuHBI (ITOJIOBUHA, TPETh, YETBEPTH, AECATAsA, COTasA, THICSYHAS U
np.). [IporieHT Kak coTasi 10 BEJIMYMHBI, 3HAK MPOleHTa. YacTh BEJIMYMHBI, BEIPAKEHHAS
npoOkto. [IpaBusibHbIE 1 HEPABUIIbHBIE YACTH BEJIMYUH.
[Touck 3akoHOMepHOCTEH. HabmoieHrne 3aBUCUMOCTEN MEX Ty BETMYMHAMH,
(buKCHUpOBaHUE PE3YNIHTATOB HAOIOIEHUHN B PeUH, C TTIOMOIIBIO TaOIuIl, PopMYyII,
rpauKoB.
3aBUCUMOCTH MEX1y KOMITOHEHTaMH U pe3yIbTaTaMu apu(pMETUIECKUX JEHCTBUH.
[Iepemennas BenmnunHa. BeipakeHUE ¢ NIEPEMEHHON. 3HAYEHUE BBIPAKEHUS
C MIEPEMEHHOM.
dopmyna. opMyIibl TIIOMATN U TIEPUMETPa MPSIMOYTOJIbHUKA: S =a * b,
P =(a+b) x 2. ®opmyibl mionaau u nepumeTpa kBajapara: S=a-a, P=4 - a.
dopMmyia MmIomaay IpsiMOYTOJILHOTO TpeyrojibHuKa S = (a - b) : 2.
dopmya 06beMa MPSIMOYTOIBHOTO Mapasuienenumena: V =a x b x c. ®opmyna
obbema kyba: V=a x a x a.
dopmyna myTH s =V X t U ee aHasoru: Gopmyna croumoct C = a x X,

dbopmyna paboTel A =w X t 1 Jip., ©X 0000I11IeHHAs 3aMKUCh C TTOMOIIBIO POPMYIIBI



a=bxc.
[Ixaner. Yucnosoiu nyd. Koopanuarhslii iyd. PaccTosiHne Mexay TOUKaMu
KOOPJIMHATHOTO JTy4ya. PaBHOMEpHOE JBUKEHUE TOUEK 110 KOOPJIUHATHOMY JTydy
KaK MOJIeJIb PABHOMEPHOIO JBMKCHUS PEAIbHBIX O0BEKTOB.
CKopoCcTh CONMXKEHUST W CKOPOCTh YAQJCHHS JBYX OOBEKTOB IPU PABHOMEPHOM
OJIHOBPEMEHHOM JIBI>KeHUU. DOpMyIbl CKOPOCTH COJNMMKEHUS U CKOPOCTU YJaJeHUs: VCOII.
x= vl + v2 u vyn. x= vl — v2. ®opmynbl pacctosHus d MeXIy ABYMsS PaBHOMEPHO
JBIDKYIIUMHCS OOBEKTAMH B MOMEHT BpEMEHHU t JIJIsl ABMKEHUSI HaBCTpeuy Apyr apyry (d =
sO — (vl + v2) - t), B npoTuBonoyioxkHbIX HampaBieHusx (d = s0 + (vl + v2) - t), BIOrOHKY
(d=s0— (vl —v2) - t), c orctaBanueM (d= s0 — (vl — v2) - t). DopMmyna 0JHOBPEMEHHOTO
JBIKEHUS S = VCOJL. X tBCTP.
Koopnunataeiil yroi. I'paduk nBuxeHus.
HaGnronenue 3aBucuMocTeit MeXTy BEIMYMHAMY U UX 3alHCh HA MATEMAaTHYECKOM SI3BIKE C
nomoiplo hopmyn, Tabnui, rpaduxkoB (aBuKeHUs1). ONBIT Mepexojia OT OJHOTO crocoba
(uKcalyu 3aBUCUMOCTEN K IPYyTrOMYy.

Aaredpandeckue npeacrapienus (40/50 u)
YucnoBble 1 OyKBEHHbIEC BbIpAXKECHHSI. BrluncieHne 3HaueHui NpocTenmx
OYKBEHHBIX BBIPOKEHUM MPHU 33JJaHHBIX 3HAUCHUSIX OYKB.
PaBeHCTBO 1 HEPABEHCTBO.
O06006menHas 3anuck cBOUCTB O 1 1 ¢ momoIibio OyKBEeHHBIX opmyd: a > 0;
a-l=1-a=a;a-0=0-a=0;a:1=a;0-:a=0wugap.
O0600111eHHas 3aMUCh CBOUCTB apU(METUUECKUX JEHCTBUI C TOMOIIbIO
OykBeHHBIX (popMyIi: a +b =b + a — mepeMecTUTEILHOE CBOMCTBO CIOXKEHUS,
(a+b)+c=a+(b+c)— couyerarenbHOE CBONCTBO CJIOXKEHUsS, a*b=b - a—
NepeMeCTUTEIHLHOE CBOMCTBO YMHOXEHUs, (a - b) - ¢ =a - (b - ¢) — couerarenbHOE CBOMCTBO
yMHOXeHHUsI, (a+b) - c=a-c+b-c— pacnpegenurensHoe
CBOMCTBO yMHOXEHHUs (ITPaBUIJIO YMHOXKEHHUS CyMMBI Ha 4ncio), (a+b) —c =
=(a—c)+b=a+ (b—c)— npaBuio BeluUTaHUs yncia u3 cymmsl, a — (b +c¢) =
=a— b — ¢ — mpaBWJIO BEIYUTAHUSI CYMMBI U3 uncia, (a+b):c=a:c+b:c—

IMpaBUJIO ACJICHHUA CYMMBI Ha YHUCJIO U AP.



dopmyna neneHus ¢ octatkom: a=b x c+r,r<b.
YpaBuenue. Kopenb ypaBHeHUs. MHOXKECTBO KOpHEW. Y paBHEHUS BUAA
atx=b,a—x=b,x—a=b,axx=b,a:x=Db,x:a=Db (mpoctsie). CocTaBHbIC
YpaBHEHMUSI, CBOISIIUECS K LIETIOYKE MPOCTHIX.
Pemienrie HepaBeHCTBAa HA MHOYECTBE 1EJIBIX HEOTPULATEIbHBIX YHUCEIL.
MHoxecTBO penieHnid HepaBeHcTBa. CTpOroe u HECTPOrO€ HEPABEHCTBRO.
3Haku °, £ . J[BoliHOE HEPaBEHCTBO.

MarteMaTH4eCKHUil I3bIK U 3J1eMeHTbI JJOTUKHU (20/25 v)
3HAKOMCTBO C CHMBOJIaMH MaTE€MaTUUYECKOTO SI3bIKa, UX HMCIOJIb30BAHUE JJIS MTOCTPOCHUS
MaTeMaTUYECKUX BhICKa3bIBaHUN. OmnpeieieHne UICTUHHOCTHU U JIO)KHOCTH BBICKAa3bIBAHUM.
[TocTpoeHne MpOCTENIINX BBICKA3bIBAHUIM C MOMOIIBI) JIOTUYECKUX CBA30K M CJOB ...
W/WIH ...», «ECIH ..., TO ...», «BEPHO/HEBEPHO, UTO ...», KAKIBIN», «BCE», «HAUIETCS,
«HE.
[TocTpoeHne HOBBIX CMOCOOOB JIEUCTBHS W CIOCOOOB PEIICHHUS] TEKCTOBBIX 3ajad.
3HAKOMCTBO CO CITOCOOaMHM PEIIEHUS 3a]a4 JJIOTUYECKOrO XapaKTepa.
MHOXeCcTBO. DJIEMEHT MHOXKECTBA. 3HAKU 1 1 I. 3ajaHne MHOXECTBA MEPEUHCIICHHEM €ro
3JIEMEHTOB U CBOMCTBOM.
[Tyctroe MHOkecTBO U ero obo3Hauenue: /. PaBubie MHOXecTBa. Jlnarpamma Ditnepa —
Benna.
Ioamuoxecto. 3uaku 1 u E . ITepeceuenne mMHoxkectB. 3Hak. CBOWCTBA MepecedyeHHs
MHOkecTB. OO0beIMHEeHe MHOKECTB. 3HaK . CBONCTBAa 00bETMHEHNS MHOXKECTB.

Pabora ¢ undpopmanmeit u anaaus gaHHbIxX (40/50 4)

OcHOBHBIE CBOWCTBA MPEMETOB: IIBET, (hopMa, pa3zMep, MaTepuall, Ha3HAYEHHUE,
pacrosoxenue, konndecTBo. CpaBHEHHE NPEAMETOB U COBOKYIHOCTEW MPEIMETOB MO
CBOMCTBaM.
Omneparmusi. O0bexT omnepanuu. Pesynbrar omepamuu. Omnepanuu Haa TpeIMETaMH,
dburypamu, uncnamu. [Ipsimeie u oOpaTHbie onepanyu. OThHICKAHUE HEW3BECTHBIX: 00BEKTA
OIlepallvy, BBINOJHAEMON oOllepaluu, pesyiabprara onepauuu. lIporpamma neucTBUM.

AnroputMm. JIuHeliHble, pa3BETBIECHHBIE U [IUKINYECKUE alnropuTMbl. CocTaBiIEHUE, 3aMUCh



Y BBINOJIHEHUE AJITOPUTMOB Pa3IMYHbIX BUAOB. CocCTaBlieHHUE IUlaHa (AJropuTrMa) Mmoucka
uHbOpMaInu.
COop undopmaIum, CBI3aHHOM C IepecYeTOM MPEAMETOB, H3BMEPEHUEM BEIIMUHH,
dbuKcupoBaHUe, aHATN3 TTOJIYICHHOW HH(OpMAIH, TIPEICTaBIIeHNEe B Pa3HbIX (hopMax.
CocraBieHue TMOCIEI0BATeIbHOCTH (IIEMOYKH) MPEAMETOB, uuced, (Guryp u ap. Io
3aJaHHOMY TIPAaBUITY.
Urenne u 3anojHeHNEe TaOIUIIBl. AHAIM3 U HHTEPIIPETAINS JAHHBIX TAOJIHIIBI.
Knaccuduxaiys 31eMEHTOB MHOYKECTBA 110 CBOMCTBY. YHopsioueHre HHGOpMaIUH.
Pabora ¢ TexkcToM: MpoBEpKa MOHUMAHUS; BBIJCICHUE TJIABHOW MBICIIH, CYIIECTBEHHBIX
3aMeYaHui U WUTIOCTPUPYIOUTUX UX MPUMEPOB; KOHCIIEKTUPOBAHUE.
YnopsaoueHHsii nepedop BapuantoB. Cetu auHuid. [Tytu. JlepeBo BO3MOXKHOCTEI.
KpyroBeie, crtosi0uaThle W JMHEWHBIC JIUAarpaMMbl: UYTEHHE, HHTEPHpETaIus JTaHHBIX,
MOCTPOCHHUE.
OO60011eHrE U cUCTeMaTH3aIMsl 3HAHU.
[Toprdonuno yueHuka.
1 knace
4u B Heaeto (1324)
Yucuaa u apupmernueckue aeiicTeusi ¢ HumMu (70/85 u)
['pynnel ipenmetoB win ¢Guryp, odsamaromme oomuM cBocTBoM. CocTaBlieHUE TPYMIIbI
MPEAMETOB I10 3aITaHHOMY CBOMCTBY (MpH3HAKY). Brienenue yactu rpynisl.
CpaBHeHUE TPyNN MPEAMETOB C TTOMOIIBIO COCTaBICHUS mMap: OOJbIIE, MEHbIIE, CTOJIbKO
e, OoJibliie (MeHbIIE) Ha ... [Topsaok.
CoenuvHeHne Tpynn MOPEeIMETOB B OJIHO Iejoe (CIoKeHue). Y DaJleHHEe 4YacTh TPYMIIbI
npeaMeToB (BblunTaHue). llepemecTUTEenbHOE CBOMCTBO CIOMKEHHUSI TPYII MPEAMETOB.
CBsI3b M@Ky CIIOKEHHUEM M BRIUMTAHUEM TPYIII MPEIMETOB.
AHaJIOTUsl CpaBHEHHMSI, CIOXXKEHUS M BBIUMTAHUS TPYNI MPEIMETOB CO CIOKEHHEM H
BBIUUTAaHHUEM BEJIMUMH.
Uucro kak pe3ysbTar cueTa NpeIMETOB U KaK Pe3ysbTaT U3MEPEHUS BEJIMUUH.
HasBanwusi, mocienoBaTenbHOCTh U 0003HaYeHUe uncel oT 1 10 9. Harnsanuoe nzobpaxkenue

YHUCECII COBOKYITHOCTAMHU TOUYCK, KOCTAMHU JOMHHO, TOYKaAMH Ha YHUCJIOBOM OTPE3KC WU T.I.



[Ipenpinymee m nocnenyromee 4ucio. KoauyecTBEHHBIM M MOPANKOBBIM cueT. Urenue,
3aMKMCh U CPABHEHHE YUCEN C IIOMOIIBIO 3HAKOB
=1,>,<29
CrnoxeHre W BBIUMTAHHUE YKCEJl. 3HAKU CJIOKEHHS M BbluMTaHMs. HazBaHHe KOMIIOHEHTOB
CJIOKEHUs U BbluuTaHus. HarnsiqHoe nzo0paxeHue CloxKeHus u
BBIYMTAHUSI C TIOMOIIBKD TPYNIl NPEAMETOB M HAa YUCIOBOM oOTpe3ke. CBS3b MEXIY
CIOKEHUEM W BBIYMUTAHUEM. 3aBHUCHUMOCTb pE3YJbTAaTOB CIIOKEHUS W BBIYMTAHUS OT
U3MEHEHHUs] KOMIIOHEHTOB. Pa3HOoCTHOe cpaBHeHHE uucen (Ooibllie Ha..., MEHBIIE Ha ...).
HaxoaeHue HeM3BECTHOTO CJIaraeMoro, yMEHbIIA€MOT 0, BBIYMUTAEMOTO.
CoctaB uncen ot 1 go 9. Cnoxenue U BbluMTaHue B mnpexaenax 9. Tabnuma cioxeHus B
npenenax 9 («rpeyroibHasn»).
Pumckue mudpsl. AndaButHas Hymepauus. «BonmeoHsie» nudpsl.
Yucno u uudpa 0. CpaBHeHHE, CI0KEHUE U BBIUUTAHUE C YUCiIoM 0.
Yucno 10, ero o603HaueHUE, MECTO B YUCIOBOM psify, cocTaB. CloKeHNE U BbIYMTAHUE B
npeaenax 10.
Mosetsl 1 k., Sk, 10k, I p.,2p.,5p., 10 p.
VYkpynHeHue enuHul cueta W usMmepenus. Cuer necsatkamu. HarnsnHoe mzoOpaxkeHue
JIECSATKOB C ITOMOILBIO TPEYTOJIBHUKOB. UTEeHME, 3aIIUCh, CPABHEHUE,
CJIO’KEHUE U BBIYMTAHUE «KPYIJIBIX JECITKOBY» (YHCEI C HYJAMH Ha KOHLE, BBIPAKAFOIINX
1[EJI0€ YHUCJIO JECATKOB).
Cuet necsaTkamu U eauHuLaMu. HarnsaHoe n3o0pakeHue JBY3HAUHBIX YHCEI C MTOMOIIBIO
TPEYroJIbHUKOB M TOYEK. 3alUCh U UTEHUE JBY3HAYHBIX YUCEJN, MPEACTaBICHUE X B BHUJIE
CyMMBI JI€CATKOB M enuHull. CpaBHEHHE ABY3HAUHbIX 4ducesl. CloXKeHHEe W BBIYUTAHUE
JIBy3HAUHBIX 4yHcell 0e3 mepexojia uepe3 paspsia. AHAIOTHs MEXIY NECATUUYHON CHUCTEeMOM
3aMKUCH YUCEIT U IECATUYHOU CUCTEMOU MEP.
Tabnuiia cnoxeHust OAHO3HAYHBIX YKcel B mipeaenax 20 («kBaapaTHas).
CnoxeHue 1 BhIUMTaHUE B Tipeaenax 20 ¢ mepexoqoM 4epes IeCATOK.

Pabora ¢ TekcroBbiMu 3a1auamu (20/25 4)
VYcTHOE penieHre NpocThIX 3a4a4 Ha CMBICH CJI0KEHHSI U BBIYATAHUS NTPU U3YYEHHH YUCEI

orl 1o 9.



3anmava, ycioBrue W Bompoc 3agaud. lIlocTpoeHue HarisaHbIX MOJENEN TEKCTOBBIX 3adad

(CXeMbl, CXEeMAaTHUYECKHUE PUCYHKH U JIp.).

[IpocThie (B 0JIHO EWCTBUE) 3a/1a4M HA CMBICII CJIOKEHUS U BHIYUTAHUSI.

3agaun Ha Pa3HOCTHOE CpaBHEHHE (COMEprKalllhe OTHOILICHUS «OOoJblie (MEHBIIE) Ha...»).

3anauu, oOpaTHbie JaHHBIM. COCTaBJICHHE BHIPAKEHUHN K TEKCTOBBIM 3a/1auaM.

3amaun ¢ HEKOPPEKTHbIMU (OPMYIUPOBKAMU (JIUIIHUMH ¥ HEMOJHBIMU JaHHBIMH,

HEpEAIbHBIMU YCIOBUSIMHU).

CocTraBHbIE 3a7]a4¥ Ha CJIOKECHHE, BBIYUTAHUE U PAa3HOCTHOE CpaBHEHUE B 2—4 NEHCTBUSL.

AHanu3 3ajayd M IUIaHUpOBaHHME xoja ee pemieHus. COOTHECEHHE TOJyYEHHOIO

pe3ynbTaTa ¢ yCIOBUEM 3aJaui, OLIEHKA €ro MpaBAonoAo0us. 3anuch pelIeH s U1 OTBETa Ha

BONpPOC 337auu. ApupMeTndeckue IeUCTBUS C BEIMYMHAMU NIPU PELICHUH 3a]1a4.
I'eomerpuyeckue purypsl u BeJnuuHbl (14/18 4)

OCHOBHBIE IPOCTPAHCTBEHHBIE OTHOILLIECHHUS: BBIIIE — HIWXKE, IIUPE — YK€, TOJIIIE — TOHBIIIE,

CIIEpeH — C3aI1, CBEPXY — CHH3Y, CJIEBA — CIIPaBa, MEKIY U JP.

CpaBHenue uryp no gpopme u pazmepy (BU3yaabHO).

PacnioznaBaHue 1 Ha3bIBaHHWE T€OMETPUUYECKUX (POPM B OKPYIKAIOILLEM MUPE:

KpyT, KBaApar, TPEYroJIbHUK, NPSIMOYTIOJbHUK, KyO, 1ap, mapajuiefenunes, nupamuia,

HUIMHAP, KoHyc. IIpencraBineHuss O IUIOCKMX M IMPOCTPAHCTBEHHBIX TIE€OMETPHUYECKHX

durypax.

CocraBnenue uryp u3 yacteil u pazouenue guryp Ha yactu. KoncrpyupoBanue duryp u3

najgoyex.

Touku W nUHUK (KpUBBIE, TPsSIMbIe, 3aMKHYTbIE U HE3aMKHYTbhie). OONacTH U TpaHULBI.

Jlomanas. TpeyroiabHUK, YETBIPEXYTOJbHUK, MHOTOYTOJIbHUK, €70 BEPIIUHBI U CTOPOHBI.

OTtpe3ok u ero o6o3nauenue. Miamepenue JiuHbI 0Tpe3Ka. EauHUIbI JTHHBL:

CaHTUMETP, ICLIUMETP; COOTHOLIEHUE MeXay HUMU. [locTpoeHue oTpeska 3a1aHHON JITTMHBI

C IIOMOILBIO JINHENKH.

CocraBnenue ¢puryp u3 gacteil u pazouenne Guryp Ha 4yacTu.

OObeIMHEeHNE U NTepeceYeHUE TeOMETPUUECKUX PUryp.

Beauunnbl u 3aBucumMocTu Mexkay Humu (10/12 4)



CpaBHeHnue u ynopsimoueHrne BenudyuH. OOy NpUHIMN u3MepeHus: BenndnH. EguHuna
u3MepeHuss (Mepka). 3aBUCHMOCTh pe3yJbTaTa W3MEpPEHUs OT BbIOOpAa MEpKH.
HeobxoaumocTh BbIOOpa €AMHOM MEPKU IMPU CPAaBHEHUU, CIOXKEHHUM U BBIUMTAHUU
BennurH. CBOMCTBA BEIMYMH.
N3mepenne maccol. Ennnuia Macchl: KMJIOTPaMM.
N3mepenne BMecTuMocTH. EquHuia BMECTUMOCTH: JIUTP.
[Touck 3axkoHOMepHOCTEN. HabmoneHne 3aBUCUMOCTEN MEXTy KOMITIOHEHTA-
MU U pe3yJibTaTaMu apupMeTUIECKUX JEHCTBUN, UX PUKCUPOBAHUE B PEUHU.
YucnoBor OTPE30K.
Aareopandeckue npeacrabiaenus (14/18 u)

UrteHue 1 3aITUCh YUCIIOBBIX U OYKBEHHBIX BhIpakeHUM 1 — 2 neiictBus 0e3
CKOOOK. PaBeHCTBO M HEPABEHCTBO, UX 3aUCh C MTOMOIIBIO 3HAKOB >, <, =,
VYpaBHeHus Buga a + Xx = b,a — x =b, X —a =D>b, a X X = b, pemaemMple Ha OCHOBE
B3aMMOCBSI3U MEXKAY YaCThIO U LEIbIM.
3anuch MEPEMECTUTEILHOTO CBOMCTBA CIOXKEHUS C TTOMOIIbI0 OYKBEHHOU (PopMyJbl: a + 0
=0+a.
3anuch B3aMMOCBSI3M MEX/IY CJIOKEHHUEM U BBIUUTAHUEM C MIOMOIIbIO OYKBEHHBIX PABEHCTB
BUma:a+0=c,0 ta=c,c—a=0.

MaTtemMaTH4ecKHi SI3bIK U 3JIEMEHTHI JJOTUKH (2/34)
3HaKOMCTBO C CHMBOJIAMM MAaTE€MAaTHYECKOro s3blKa: Ludpamu, OyKBaMH, 3HAKaMU
CpPaBHEHMS, CJIOKEHUSI U BBIUUTAHUS, UX UCIIOIb30BAaHUE ISl TOCTPOCHUSI BHICKA3bIBAHUM.
OmnpeneneHne UCTUHHOCTH U JIOKHOCTH BbICKa3bIBAHUM.
[TocTpoeHne MoAENEN TEKCTOBBIX 33/1a4.

3HAKOMCTBO C 3aJja9aMH JIOTUYECKOTO XapaKTepa U CIIoco0aMU UX PEIEHUS.

Pabora c nndopmanueii u aHaIU3 JaAHHBIX (2/4 1)
OcHOBHBIE CBOMCTBA MPEIMETOB: I[BET, (hopMa, pa3Mep, MaTepHrall, Ha3HAUYCHUE,
pacrnojoxxeHue, KoaudectBo. CpaBHEHHE MPEAMETOB U TPYII MPEAMETOB IO
CBOMCTBaM.

Tabnuna, ctpoka u crosidel Tadauibl. UteHue u 3anoaHeHue Tadauibl. [louck



3aKOHOMEPHOCTH pa3MeNIeHHs 00BEKTOB (drcel, (Uryp, CAMBOJIOB) B TaOJIHIIE.
COop u mpexacraBieHne WHPOpMAIUA O CAWHHUIAX HW3MEPECHHSI BEIMYMH, KOTOPHIE
MCIIOJIB30BAIMCH B IPEBHOCTH HA PycH U B Apyrux cTpaHax.
O0600111eH1Ee ¥ cuCcTEMaTHU3allusl 3HaHWM, U3y4eHHBIX B 1 Kitacce.
[TopTdonmo yuenuka 1 knacca.32
2 kJ1ace
4 gyaca B Heaen10, Bcero 140 u
Yucaa u apudpmerndeckue aeiictsus ¢ Humu (60/75 1)
[IpueMbl YCTHOTO CIIOKEHUSI M BBIYUTAHUS JBY3HAUHBIX YHCEI. 3alUCh CIOXEHUS U
BBIYUTAHUSI JIBY3HAUHBIX YUCEN «B CTOJOMK». CI0KEHUE U BBIUUTAHUE JBY3HAYHBIX UKCEI
C IIEPEXO0JIOM Yepe3 paspsi.
Cotns. Cuer cotHamu. HarnsnHoe uzoOpaxenue coTeH. UTeHue, 3amuch, CpaBHEHHE,
CJIIOKEHUE M BBIYUTAHUE «KPYTJIBIX COTEH» (YMCEN C HYJISIMH Ha KOHIIE, BBIPAKAIOIIMX
1[€J10€ YUCIIO COTEH).
Cuer COTHSIMH, JE€CITKaMU U eAuHULaMHU. HarnsgHoe n3o0pakeHue TPEeX3HAYHBIX UYHCEIL.
UreHue, 3a0uUCh, YIOPSIOUMBAHUE U CPABHEHUE TPEX3HAYHBIX YUCEN, UX MPEACTABICHHUE B
BUJIE CYMMBI COTEH, JECATKOB M eIuHHUIl (AecAaTuuHbld cocTaB). CpaBHEHHE, CIIOKEHUE U
BBIYUTAHUE TPEX3HAUYHBIX YUCEI.
AHanorusi MEXAy AECATUYHONM CHCTEMOM 3alliCH TPEX3HAYHBIX YHCENI M JECITUYHOU
CHUCTEMOM MED.
CkoOku. Ilopsigok BBIMOTHEHUS JCHCTBUN B BBIPAKEHUSIX, COJEPXKAIIUX CIOKEHHUE U
BBIYUTAHUE (CO CKOOKaMU U 0€3 HUX).
CoueraTenbHOE CBOMCTBO CIOXKEHUS. BbhlunTanue cymmbl U3 yucia. Beruntanue yucna u3
cymMmbl. HMcnonib30BaHHE CBOWMCTB CIIOKEHUS UM BBIUMTAHUS MJI1  palMOHAIU3ALNU
BBIYMCIICHUN.
YMHOXKEHUE U JIeJICHUE HATypajbHbIX 4YWCE]. 3HAaKM YMHOXEHUS W AeneHus ( -, : ).
Ha3Banme KOMIMOHEHTOB U PE3yJbTaTOB YMHOXEHHS u JeneHus. ['padudeckas
WHTEpIIpeTalusi YMHOKEHUS U AeieHus. CBs3b MEXKy YMHOKEHUEM U
nenenveM. IIpoBepka ymHOXeHUsi U JeneHus. HaxokaeHne HEM3BECTHOTO MHOKHUTEIS,

JACINUMOI0, ACIIUTEIIA. CBs3b MCXKAY KOMIIOHCHTAMHA U PE3YJIbTAaTOB YMHOXKCHUA U JCJICHU.



Kparnoe cpaBHeHue yucen (OOabIIE B ..., MEHBIIIE B ...). JlenuTenu u KpaTHbIE.

YacTHeie cnyyan ymHOXkeHUs U nenenusi ¢ O m 1.

HeBo3MoxHOCTb nenenus Ha 0.

[Topsinok BBINOJIHEHUS JEHCTBUI B BBIPAXKEHUAX, COACPKAIIMX YMHOKEHUE U JieJieHue (co
CKoOKaMu U 6e3 HUX).

[lepeMecTUTENBHOE CBOMCTBO YMHOMXKEHUS.

Tabnuna ymHoxxenus. TabnuuHoe yMHOXKEHHUE U JeieHne uncen.33

CoueraTenbHOE CBOMCTBO YMHOKEHUS. Y MHOXKEHHUE U JiesieHne Ha 10 u Ha

100. YMHOXKEHHE U AETEHUE KPYTIIBIX YUCEIL.

[TopsAI0K BBITIOJTHEHUS JEUCTBUM B BBIPAKEHUAX, COACPKAIINX CIIOKECHUE,

BBIYMTAHKE, YMHOXKCHHE U JIeJICHUE (CO CKOOKaMU U 0€3 HUX).

PacnpenenurensHOe CBOMCTBO YMHOKEHUS. [IpaBriio nenenus cyMMbl Ha

yuciio. BHeTabnMuHOe YMHOXKEHUE U JIeJIeHHe. Y CTHbIC MPUEMbI BHETAOJIUYHOTO
YMHOXEHUS U efieHus. Micronb30BaHNE CBOMCTB YMHOKEHUS U ACIECHUS IS
palMoHaIM3alMY BIYUCICHUMN.

JleneHue ¢ OCTaTKOM C MOMOIBK Mojelicd. KOMIIOHEHThI JE€IeHUs C OCTaTKOM,
B3aMMOCBSI3b MEXIYy HUMHU. AJITOPUTM JEJIEHUsT ¢ ocTaTkoM. IIpoBepka neieHus c
OCTaTKOM

Tricsiua, ee rpaduueckoe n3odpaxenue. Clox)eHUEe U BEIUUTAHUE B MPEesiax

1000. YcTHOE CnokeHue, BBIUUTAHUE, YMHOXKEHUE U ICJICHUE YHCEN B IIpeeax

1000 B cityyasx, CBOOAUMBIX K J€HCTBUAM B rpenenax 100

Pabota ¢ TekcToBbIMU 3a1auamu (28/35 1)

AHanu3 3ajadd, TOCTPOCHHE TrpadUuecKuxX MOJACNCH, IUIAaHUPOBAaHUE U pealiu3alus
peuIeHus.

[IpocThie 3aauu HA CMBICT YMHOXKEHUS U JieJeHUs (Ha paBHbIC YACTU U 10

COJIEpKaHUI0), WX KpaTKas 3aluCh C MOMOIIBIO Ta0Onwil. 3agayud Ha KpaTHOE CpaBHEHUE
(conmepskaiye OTHOIIEHUs «00mbIle (MEHbIIE) B...»). B3anmMHO 00paTHbIE 3a1a4H.

3agaun Ha HAXOXKJICHUE «3ayMaHHOTO YUCIIa.

CocraBHble 3a7auu B 2—4 EWCTBUS HA Bce aprpMeTHIECKHE IelcTBUA B penenax 1000

3a11aq1/1 C 6YKBGHHBIMI/I JaHHBIMH. 3a11aq1/1 Ha BBIYHUCICHUC JJIMNHBI HOMaHOﬁ;



IIEPUMETPA TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA; IIJIOIAINA U IIEPUMETPA MPSIMOYTOJIbHUKA
Y KBaJpara.
CrnoxeHHe U BBIYMTaHUE U3YYCHHBIX BEJIMUMH IIPU PELICHUY 3a1a4.
I'eomerpnueckue ¢purypsl u BeauduHbl (20/25 4)
[Ipsimas, myy, oTpe3ok. IlapaienbHple U IepeceKaronecs IpsMble.
JlomaHas, nnvHa nomaHou. [lepuMeTp MHOTOYTOJIbHUKA.
[1nockocts. Yromn. [Ipsmoit, ocTpelil ¥ Tynou yrisl. [leprnieHauKyspHbIe
IpsIMBIE.
[Ipssmoyronmpauk. KBagpar. CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA U
kBajpara. [loctpoeHue npsiMOyroJpHUKA U KBaJpaTa Ha KJIeT4yaTol Oymare mno
3aJJaHHBIM JUIMHAM UX CTOPOH.
[TpssmoyrouibHBIN napasuienenumnen, Kyo Kpyr u okpy HOCTb, UX LIEHTpP, pauycC, JUaMeTp.
[{upkyinb. BeruepunBanue y30poB U3 OKPYKHOCTEMN C IIOMOIIBIO LIUPKYJIA.
Cocrasnenue ¢uryp u3 yacteil u pazouenue ¢puryp Ha yactu. [lepeceuenue
T€OMETPUYECKUX (UTYP.
EAvHUIBI JUIMHBL: MAJUIMMETP, KHIIOMETD.
[IepumeTp NpsAMOYTOJIBHUKA U KBaJgpaTa.
[Tnomans reomerpudeckoit purypsl. Hemocpencrsennoe cpaBuenue Guryp
no miomanu. W3mepenue mmmomaan. EnuHunel momanyn (KBagpaTHBI CaHTUMETP,
KBaJIPATHBII IEIMMETpP, KBaJAPATHBII METP) U COOTHOILIECHUS MEKTy HUMHU.
[Tnomans npsimoyroneHuka. Ilmomanps kBagpata. Ilmomanu duryp, COCTaBICHHBIX U3
PSAMOYTOJILHUKOB U KBaJpaTOB.
O0bem reomerpuueckoil purypsl. Enununibl o0beMa (KyOudeckuid CaHTUMETpP, KyOu4ecKui
JEIUMETp, KyOM4ecKuil MeTp) U COOTHOLIEHUS Mexay HUMU. OObeM NpSIMOYTOJbHOTO
napasuienenumneaa, oobeM Kyoa.
[IpeobpazoBanue, cCpaBHEHHE, CJIOKEHHE W BBIUMTAHHUE OJHOPOAHBIX T€OMETPUUYECKUX
BEJINYHH.
Bean4uHbI M 3aBUCUMOCTH MexKAy HUMH (6/8 1)
3aBUCUMOCTH pe3yibTaTa U3MepeHus OT BbiOopa Mepku. CliokeHue u

BbIYMTaHKUE BeMurnH. HeoO0XoauMocTh BbIOOpa €AMHON MEPKH MPU CPABHEHUH,



CJI0’KEHUH Y BEIYMTAHUH BEJIMYMH.

[Touck 3akoHOMepHOcTeW. HabOmomeHue 3aBHCHUMOCTEH MEXIy KOMIIOHEHTaAMH |
pe3ynbTaTaMu YMHOXEHUS U JCJICHHUS.

dopmyra muomaay NpsSIMOyroibHUKa: S =a - b.

dopmyina o6bemMa IPAMOYTOJIBLHOTO Mapasenenumena: V =(a x b) x c.

Anrebpandeckue npeacrapieHus (10/12 a)

UreHne U 3amiCh YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, COMCPKAIIMX TCUCTBUS CIIOKCHHS,
BBIYUTAHUSI, YMHOXKCHHS U JACJICHUS (CO CKOOKaMH U 6€3 CKOOOK).

Beluncnenre 3HauyeHUN NpOCTEMIIUX OYKBEHHBIX BBIPAKEHUN NPH 33JaHHBIX 3HAUYECHHSIX
OYKB.

3anuch B3aUMOCBSI3U MEXAY YMHOKEHHEM U JICJICHHEM C MOMOIIbI0 OYKBEHHBIX PaBEHCTB
BUma:a-b=c,b-a=c,c:a=b,c:b=a.

O6006meHHas 3anmuch cBOUCTB 0 U 1 ¢ moMoIIbI0 OYKBEHHBIX (HOPMYIT:
a-l=1-a=a;a-0=0-a=0;a:1=2a;0-:a=0wugap.

O0600111eHHas 3aMUCh CBOUCTB apuU(METUUECKUX JEHCTBUI C TOMOIIbIO

OyKBEHHBIX (hopmy:

a+b=D>b+a— nepeMecTUTEILHOE CBOMCTBO CIOXKECHUS,

(a+b)+c=a+(b+c)— couerarenbHOE CBOMCTBO CIOXKECHHUSI,

a-b=>b-a— nepemMecTUTEIHLHOE CBOMCTBO YMHOXKEHUS,

(a-b)-c=a-(b-c)— coueraresbHOEC CBOMCTBO YMHOXEHUS,

(a+b)-c=a-c+b-c— pacnpenenureabHOE CBONCTBO YMHOXKEHHS (YMHOKEHHUE CYMMBbI
Ha YHCII0),

(a+b)—c=(a—c)+b=a+(b—c)— BelUATAHHE YKCJIA U3 CYMMBHlI,
a—(b+c)==a—b—c— BplunTaHHE CYMMBI U3 YHUCJIA,

(a+b):c=a:c+b:c— aeneHue CyMMbl Ha YUCIIO U JP.

VYpaBHeHUsA BUga a*- X =b, a: X =b, X : a = b, pemaemMbic Ha OCHOBE

rpadgudeckoit Moaenu (MpSAMOYToJIbHHUK). KoMMeHTHpOBaHME pEeIIeHUs] YPABHEHHIA.

MareMaTH4eCKHUil I3bIK U 3JIEMEHTbI JIOTUKH (2/3 1)



3HAKOMCTBO CO 3HAKaMH YMHOXXCHHS W JCJICHHs, CKOOKaMH, CITIOCOOaMU U300paKEeHUS 1
0003HaueHUs MPSIMOH, JTyda, yriia, KBaapara, IpsSMOYTOJIbHUKA, OKPYKHOCTH M KpyTa, UX
paauyca, iuaMeTpa, HEHTpa.
OnpeneneHne MCTUHHOCTH MW JIOKHOCTH BbICKa3biBaHUU. [locTpoeHne mpocTermmx
BBICKA3bIBaHUH BUA «BEPHO/HEBEPHO, UTO ...», «KHEM, «ECIIH ..., TO ...».
[TocTpoenue crnoco0oB peleHrs TEKCTOBBIX 3a7ja4. 3HAKOMCTBO C 3aJja4aMu
JIOTUYECKOT0 XapaKTepa U CIIOCOOaMU UX PEIIEHUS.
Pab6ora ¢ undpopmanmein u anaan3 1anubix (10/12 4)
Omneparnusi. OOBEKT U pe3yabTaT ONEpaIvu.
Onepanuu Haja npeaMeramu, purypamu, unciamu. [IpsiMbie u oOpatHbie
onepanuu. OTBICKAHWE HEU3BECTHBIX: OOBEKTAa OMEpallM, BBHIMOJHAEMON OIEpalnu,
pe3yJIbTaTa ONEpPaLnH.
[Iporpamma neiictBuid. AnroputMm. JIuHelHble, pPa3BETBICHHbBIE W  IUKIWYECKHUE
anroput™Mbl. CocTaBlIeHUE, 3alMCh U BBIIIOJIHEHUE aJITOPUTMOB pa3-
JIUYHBIX BUOB.
Urtenue u 3amoJiHeHHue TaOIHIIbl. AHATN3 JaHHBIX TAOJUIIBI.
CocraBneHue nocie0BaTeNbHOCTH (IENOYKH) MPEMETOB, YUCEN, PUTYD U
IIp. 10 3aJaHHOMY TIPaBUITY.
YnopsaoueHHsii nepedop BapuantoB. Cetu munuid. [Tytu. JlepeBo BO3MOXKHOCTEIA.
COop u npenacrariaeHue MHPOPMAITIHU B CIIPABOYHUKAX, SHITUKIIOTICTUSX,
NHTEepHET-UCTOYHUKAX O MPOAOJIKUTEIBHOCTH KU3HU PA3JINYHBIX )KUBOTHBIX U
pacTeHui, X pazMepax, COCTABJIEHUE MO MOJTYYEHHBIM JaHHBIM 3a/1a4 Ha BCE
YeThIpe apU(PMETUUECKUX JACUCTBUS, BBIOOD JyUIIUX 3a7a4 U COCTaBIeHHUE «3a-
JTAYHUKA KJ1accay.
O060011eHre ¥ cUCTEMaTU3alusl 3HaHU M, U3y4eHHBIX BO 2 KJIacce.
[Toptdonuo yuenuka 2 xiacca.
3 kiace
4 yaca B HeJeJI10, Bcero 140 4

Yucaa n apudpmerndeckue aeiictsus ¢ Humu (35/46 1)



Cuer Thicsiuamu. Pa3psibl U KIacchl: KJIacC €IMHMUIL, KJIACC ThICSY, KJIACC MUJUIMOHOB U T.[I.
Hywmepanus, cpaBHEeHuUE, CI0KEHHE U BBIYMTAHUE MHOTO3HAYHBIX yncel (B npexenax 1 000
000 000 000). ITpeacraBiaeHue HATYPaILHOTO YUCTIA B BUJIE CYMMBI Pa3psAIHbIX CllaraeMbIX.
Ywmuoxenue u nenenue uncen Ha 10, 100, 1000 u 1.1. [TuchbMeHHOE YMHOKEHUE U JIETICHUE
(6e3 ocTaTka) KPYIJIbIX YUCE].
YMHOXEHHE MHOTO3HAYHOTO YKCJIa HAa OJIHO3HAYHOE. 3allUCh YMHOXKEHHUS «B CTOJIOUKY.
JleneHrie MHOTO3HAYHOT'O YMCIIa HA OJJHO3HAYHOE. 3alUCh JACJICHUS «yTJIOM.
YMHOXKEHHE Ha JBYy3HayHOE U Tpex3HauHoe uucio. OOmmil cinydaid yMHOXKEHHUS
MHOT'O3HAYHBIX YHCEIL.
[IpoBepka npaBUIBHOCTHU BBITIOJIHEHUS IEUCTBUN ¢ MHOTO3HAYHBIMU YU CIIA-
MU: aJITOPUTM, 0OpaTHOE JACHCTBUE, BRIUMCICHUE HA KaJbKYJISITOPE.
YCcTHOE ClloXKEeHUEe, BRIUUTAaHUE, YMHOKEHUE U JICJICHUE MHOTO3HAYHBIX YMCENl B CIydasX,
CBOJIMMBIX K JeicTBUSAM B npenenax 100.
VYrpouieHue BBIYUCIEHU ¢ MHOTO3HAYHBIMH YHCJIaMH HA OCHOBE CBOMCTB
apu(pMETUUYECKUX JEHCTBUI.
[TocTpoeHue u UCMOIB30BaHUE ATTOPUTMOB U3YUYECHHBIX CITyYaeB YCTHBIX U
MUCbMEHHBIX IEUCTBUN ¢ MHOTO3HAYHBIMU YHCIIAMH.

Pabora ¢ TekcToBbIMH 3agauamMu (40/50 1)
AHanu3 3a7a4M, TOCTPOCHUE TpaPUUYEeCKUX MOJeNe | TaOyull, TUIAHUPOBAHUE W
peanuzauusd pemieHus. [louck pa3HbIX CIOCOOOB peIIEHUS.
CocraBHble 3a7auu B 2—4 JEWCTBUSL C HATypaJIbHBIMM YHCJIAMH HAa CMBICI ACHCTBUI
CJIO’KCHUSI, BHIYMTAHUS, YMHOXKEHHUS U JICJICHUS, PA3HOCTHOE U KPaTHOE CPABHEHUE YUCET.
3agauu, coaepKaliiue 3aBUCUMOCTh MEXIYy BEJIMUMHAMU BUJla a = b X c:
yTh — CKOPOCTh — BpeMsI (3a/1a4u Ha JABMXKCHHE), 00bEM BBHITTOJTHEHHON PabOThI —
POU3BOJAMUTENILHOCTh TpyJa — Bpems (3aJauu Ha paboTy), CTOMMOCTh — II€Ha TOBapa —
KOJIMYECTBO TOBApa (3a/1aud Ha CTOUMOCTb) U JIp.
Knaccudukaims npocTeiX 3a7ad M3ydeHHBIX THMOB. OO0muMii cnoco0 aHaim3a U peuieHus
COCTaBHOM 3aJayH.
3amaun Ha OMpeieIeHHe Havasa, KOHIIA U MTPOIOJKUTETHOCTH COOBITHS.

3&118,‘11/1 Ha HAXOXACHUEC YUCCII 11O UX CYMMC U Pa3HOCTH.



3amaun Ha BBIUMCJICHHE IUIOIMIANCH (UTYp, COCTAaBIEHHBIX U3 MPSAMOYTOJBHUKOB H
KBaJIpaTOB.
CrnoskeHue 1 BBIYMTAHNE U3YUYEHHBIX BEJIMUUH IPU PELLICHUH 33/1a4.
I'eomerpnueckue ¢purypsl u Beaudunbl (11/14 4)
[TpeoOpa3oBanue ¢puryp Ha miockoctd. CuMMeTpust GUryp OTHOCUTEIBHO M-
Moii. @Urypsl, UMeIKE 0ch cUMMeTpUH. [locTpoeHre cuMMeTpUYHBIX QUTyp Ha
KJIeTYaTou Oymare.
[TpsimoyronbHBIN napajuienenunen, Ky0, UX BepHMHbBI, peOpa u rpanHu. Iloctpoenue
Pa3BEpTKU U MOJIEIH Ky0a U MPSMOYTOJIBHOTO Mapajuiejenunesaa.
EAvHUIBI JIHMHBL: MUJUTUMETP, CAHTUMETP, IELUMETP, METP, KUIOMETD,
COOTHOILICHMS MEXY HUMU.
[IpeoOpa3zoBaHne TE€OMETPUYECKUX BEIUYUH, CpPaBHEHHWE MX 3HAYEHUH, CJOKEHHE,

BBIYUTAHUC, YMHOKXCHHUC U ACIICHHUC HAa HATYPAJIBbHOC YHUCJIO.

Beanuunsbl ¥ 3aBucuMOCcTH Mexay Humu (14/18 1)
HabGnrogenue 3aBucUMOCTEl MEXKIy BEIMYMHAMU U UX PUKCUPOBAHUE C TOMOLIBIO TaOIHII.
N3mepenue BpeMeHW. EQuHMIBI MU3MEPEHUsT BPEMEHU: IOJ, MECSL, HEAeNs, CYTKH, 4ac,
MUHYTa, cekyHaa. OnpeneneHrue BpeMeHu no yacaM. Ha3BaHue MecsIeB U JTHEW Helelu.
Kanengapp. CooTHOIIEHHE MEXKY €AUHUIIAMHA U3MEPEHUSI BPEMEHH.
EnuHunbl Maccsl: rpaMM, KHJIOTPaMM, IEHTHEP, TOHHA, COOTHOLLICHHS] MEXIY HUMHU.
[IpeoOpa3zoBaHue, CpaBHEHUE, CIOKEHUE U BBIYUTAHUE OAHOPOIHBIX BEJIMYHH.
[Iepemennas. BolpaxkeHne ¢ nepeMeHHON. 3HaU€HUE BBIPAXKEHUS C IEPEMEHHOM.
dopmyna. opMyIibl TIIOMATN U TIEPUMETPa MPSIMOYTOJIbHUKA: S =a - b,
P =(a+b) x 2. ®opmyibl mionaau u nepumeTpa kBajapara: S=a-a, P=4 - a.
dopmya 06beMa MPSIMOYTOIBHOTO Mapasuienenumena: V =a x b x c. ®opmyna
oObema kyba: V=a x a X a.
dopmyna myTy s = v X t 1 ee aHanoru: popmyna croumoctu C = a X X, ¢popmysia paboTel A
=W X t 1 ap., uX 0000I1IeHHas 3aMUCh C TTOMOIIBIO (HDOPMYJIBI

a=b xc.



Habmronenue 3aBuCUMOCTEN MEXKIy BETMYMHAMHU, UX (PUKCUPOBAHUE C TIOMOUIBIO TAOIUI] U
dbopmy.
[TocTpoenue Tabnuil o ¢popMysiaMm 3aBUCUMOCTEN U (POpMYJT 3aBUCUMOCTEHN 1O TaOJIHIIaM.

Aaredpandeckue npeacrapiaenus (10/12 u)
dopMmyiia neneHus ¢ OcTaTKoM: a=b X c+1,1r<b.
VYpaBuenue. KopeHnb ypaBHeHUs. MHOKECTBO KOpHEW ypaBHeHUs. Co-
CTaBHBIC yPAaBHEHUs, CBOJIAIINECS K IIETIOUKE MPOCThIX (Buga a+x =b,a—x=Db,
X—a=b,axx=b,a:x=>b,x:a=Db). KomMMeHTHpOBaHHE PEIICHUS ypaBHECHUM
10 KOMIIOHEHTaM JICHCTBH.

MareMaTr4uecKuil I3bIK U 3J1eMeHThI JIOTUKHU (14/16 1)

3HAKOMCTBO C CHMBOJMYECKOH 3alMChi0 MHOTIO3HAUHBIX YMCEN, OOO3HAUEHHEM UX
pa3psIoB M KJIACCOB, C A3BIKOM YpPaBHEHHI, MHOXECTB, MNEPEMEHHBIX U (OpMyJ,
N300pak€HHEM MTPOCTPAHCTBEHHBIX (QUTYD.
Bricka3zpiBaHne. BepHble u HeBepHble BbICKa3blBaHMS. OIpenesieHne UCTUHHOCTH U
JIO’)KHOCTH  BBICKa3bIBaHWU. lloCTpoeHHME MpOCTEHIIMX BBICKA3BIBAHUKA C ITOMOIIBIO
JIOTHYECKHX CBS30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECIIH ...,
TO ...», KKKIBII», «BCEY, KHAUAETCS», «BCETAa», KMHOTAA.
MHoskecTBO. DeMeHT MHOKecTBa. 3Haku 1 n 1. 3amanue MHOXecTBa
NIEPEYNCIICHUEM €TI0 3JIEMEHTOB U CBOMCTBOM.
[Iyctoe wmHOXkectBO U ero oOo3Hauenue: A. PaBHble MHOXkecTBa. Jlumarpamma
Ditnepa—BeHnna.
IoamuoxectBo. 3Haku 1 u E. TTepeceuenne MuoxecTB. 3Hak. CBOMCTBA NepecedyeHHs
MHOeCTB. O0beIMHeEHE MHOKECTB. 3HaK. CBoMcTBa 00BbEIMHEHUS MHOYKECTB.
[Iepemennas. @opmyna.
Pabota ¢ undopmanueii n ananu3 gaHHbix (12/14 )
Hcnonp3oBanue TabuIl JUTsl MPECTABICHUS U CUCTEMATU3AIMH TaHHBIX.
WuTepnperanusi TaHHBIX TaOIHIIBI.
Knaccudukanus 31eMEeHTOB MHOKECTBA MO CBOWCTBY. YTMOPSAOYEHHUE M CHCTEMAaTH3alus

uH(OpMAaIUU B CIIPAaBOYHOM JIUTEpATYPE.



Pemenvie 3amad Ha ymopsioueHHBIM TEepeOOp BapHAHTOB C MOMOINBIO TAONHII M JAepeBa
BO3MOKHOCTEN
BrlnonHeHre MpOeKTHBIX padoT mo Ttemam: «M3 HCTOpuM HaTypalbHBIX uncem», «3
ucTOpUU KajeHAaps». I[lmaHupoBanue moucka u opraHuzanuu wuHGopManuu I[lowck
uHdopMaluu B CIpaBOYHUKAX, SHUUKIoneausx, MHrepHer-pecypcax. OdopmiieHue u
MPE/ICTABIICHUE PE3YJIHTATOB BBIMOIHEHUS IPOCKTHBIX paloT.
TBopueckue paboThI yuaniuxcs o teme: «Kpacora u cuMMeTpusi B JKU3HIY.
O060011eHne U cucTeMaTh3alus 3HaHUM, U3y4eHHBIX B 3 KJacce.
[Toprdonuo yuenuka 3 kiacca.
4 kJacc
4 yaca B Hejaen10, Bcero 140 u
Yucaa u apudpmernyeckue aeicreus ¢ Humu (35/44 1)
OueHKa U MPUKUAKA CYMMBI, Pa3HOCTH, IIPOU3BEIAEHHUS, YACTHOTO.
Jlenenrie Ha MBY3HAYHOE M TpEX3HAYHOE yucio. JleneHne KpyribiX 4ucen (C OCTaTKOM).
OOmuit cayyaid 1eaeHrus MHOTO3HAYHBIX YUCET.
[IpoBepka TPaBUIBHOCTA BBIYUCICHHUM (aIrOpUTM, OOpaTHOE JEUCTBUE, NPUKHUIKA
pe3ynbTaTa, OLEHKa IOCTOBEPHOCTH, BEIUUCIEHUE HA KAJIbKYJISTOPE).
Usmepennst u apobu. HemocTaToyHOCTh HATypaidbHBIX YHCEN ISl  MPaKTHYECKHX
n3Mepenuil. [lorpe6HOCTH TPaKTUYECKUX U3MEPEHUN KaK UCTOUYHHUK PACHIUPEHUS TTOHSATHUS
yucoa.
Honu. CpaBHenue nonei. HaxoxaeHue 10Jd ynciia v 9yucia 1o J10Je.
[IporueHT.
Hpobu. Harnsgnoe uzoOpaxeHue ApoOEl ¢ MOMONIbIO T€OMETPUYECKUX (PUTYp M Ha
yucioBoM Jyde. CpaBHeHHE ApoOe ¢ OJWHAKOBBIMH 3HAMEHATEISIMU W Jpoler ¢
OJIMHAKOBBIMH YUCIUTENSIMU. JleneHne u Apoou.
Haxoxieaue yacTu 4ncia, 4ucia no €ro 4acTu U 4YaCTH, KOTOPYIO OJHO YHCJIO COCTABIISIET
oT Apyroro. HaxoxaeHue npoueHTa OT YMciia U Yhciia 1o €ro npoLeHTY.
CnoxeHue U BhIYMTAaHKUE IPOoOeii C OITMHAKOBHIMU 3HAMEHATEIISIMU.
[IpaBunbHBIE W HEMpaBWIbHBIE ApoOu. CMmeraHHbie yucia. Beienenue 1enod 4actu u3

HernpaBuwibHOU npobu. [IpeacTaBieHne CMENIaHHOTO YKCIa B BUJE HEMPaBUIBLHON ApOOH.



CnoxxeHre W BBIYMTAHWE CMEIIAHHBIX 4YuceN (C OAMHAKOBHIMU 3HAMEHATEISIMH JPOOHON
4acTH).
[TocTpoenue M UCMONB30BAHUE ANTOPUTMOB M3YyUEHHBIX CIy4yaeB JCHCTBUU C APOOSIMHU U
CMEIIaHHBIMU YUCIIAMH.
Padora ¢ TekcroBbIMH 3agavyamu (42/55 u)

CaMoCTOSTENBHBIN aHANU3 33141, IOCTPOEHUE MOJENEH, TIITaHUPOBAHUE
U peamu3auus peuieHus. [louck pasHbeix cnoco6oB penieHus. COOTHECEHUE MOTYyUYEHHOIO
pe3ynbTaTa ¢ YCIOBHEM 3aJjauM, OlleHKa ero npapaononoous. [Iposepka
3a/1a4u.
CocraBHble 33auu B 2—5 NEUCTBUI ¢ HaTypajibHBIMU YUCJIAMH Ha BCE apU(PMETHUECKUE
JEUCTBUS, PA3HOCTHOE M KpaTHOE CpPaBHEHHWE. 3a/llaud Ha CIOXKEHHE, BBIYMTAHUE U
Pa3HOCTHOE CpaBHEHHE IPOOei U CMEIIAHHBIX YHUCEIL.
3aiaun HA IPUBEACHHUE K €AUMHUIIE (UETBEPTOE MPOMOPIIMOHAIBHOE).
3agaun Ha HAXOXKJIECHUE JIOJH LEJOTO U LENO0r0 MO €Tro AOJIE.
Tpu Tuna 3aga4 Ha JpoOU: HAXOXKIACHUE YACTU OT YHUCJA, YMCIa MO0 €ro 4acTh U JApoOHu,
KOTOPYIO OJTHO YKCJIO COCTaBJISIET OT APYroro. 3aJayu Ha HaXOXJAEHUE MPOLIEHTa OT Yuciia
Y YHUCJIa MO €r0 IPOLIEHTY.
3amaun Ha OJHOBPEMEHHOE PABHOMEPHOE JBIKEHHUE NBYX OOBEKTOB (HABCTpEUy IPyT
JIpYyry, B MNPOTHUBOMOJIOKHBIX HAIMpPABICHUSIX, BIOTOHKY, C OTCTABAHUEM): OIpPEIECICHUE
pacCTOSTHUSI MEXAY HUMH B 3aJJaHHBIA MOMEHT BPEMEHH, BPEMEHHU 10 BCTPEUH, CKOPOCTH
compkenus (yaaleHus).
3aa4M Ha BBIYMCIICHHUE TUIONIAAN PSIMOYTOJIBHOTO TPEYTOJbHUKA U TIIOMIAAEH
duryp.

I'eomeTpuueckue purypsol u BeJnunHbl (15/18 4)
[IpssMOYTOJIbHBIA TPEYTOJBHUK, €r0 YIJIbl, CTOPOHBI (KaTEThl M TUIOTEHY3a), TUIOIIA[Ib,
CBSI3b C MIPSMOYTOJIbHUKOM.
Pa3BepHyThlil yron. CMeXHbIE W BEpPTUKAJIbHbIE YIUbl. [[eHTpanbHBIA yroa M Yroi,
BIIMCAHHBIN B OKPY>KHOCT.

N3mepenue yrinos. Tpancnoprup. [locTpoeHre yriioB ¢ MOMOIIBIO TPAHCIIOPTUPA.



EnvHunel mmomanu: KBaApaTHBIA MWJUIMMETDP, KBAJApPATHBIA CAHTUMETP, KBAAPATHBIA
JEUUMETP, KBaJpaTHBINA METp, ap, FeKTap, COOTHOIICHUSI MEXKTY
HUMH.
Onenka miomaau. [TpubnmxeHHoe BIUMCIEHUE TUIONIAIEH C MOMOILBIO ATIETKH.
HccnenoBanue CBOMCTB reOMETPUUECKUX (PUTYP € TOMOIIBIO HU3MEPEHUH.
[IpeoOpa3zoBaHue, CpaBHEHUE, CIOKEHHE M BBIYMTAHHE OJHOPOIHBIX T'€OMEPUUYECKHUX
BEJIMYMH. Y MHOXXEHHUE U JICJICHUE T€OMETPUUYECKUX BEJIUUYHH HA HATYPAIbHOE YHUCIIO.

Bean4uHbl ¥ 3aBUCHMOCTH MexkaAy HUMH (20/22 1)
3aBUCUMOCTH MEX1y KOMIIOHEHTaMU U pe3yJibTaTaMu apu(pMETUYECKUX JEHCTBUN.
dopMyiia MI0aau IpsIMOYTOJIBHOTO TpEeyrojibHUKa: S = (a X b) : 2.
[Ixanel. Yucnosoit nyu. KoopauHaTHeli nyd. PaccTosiHue Mex1y TOUKaMH KOOPIHMHATHOTO
ay4a. PaBHOMepHOE IBUJKEHHE TOUYEK IO KOOPAHUHATHOMY JIydy
KaK MOJIeJIb PABHOMEPHOT'O JIBUYKEHUS PEAIbHBIX O0BHEKTOB.
CkopocTh CONMXKEHUST W CKOPOCTh YAQJICHHS JBYX OOBEKTOB IIPU PABHOMEPHOM
OJIHOBPEMEHHOM JIBUK€HUU. DOpMyYITbI CKOPOCTH COJIMKEHUS U CKOPOCTU YJaJEHUs: VCOI.
x= vl + v2 u vyn. x= vl — v2. @opmynsl paccrosiuusg d Mexay ABYMs PaBHOMEPHO
JBIDKYIIUMUCS 00bEKTaMH B MOMEHT BPEMEHH t JIsl ABMXKEHUSI HaBCTpedy Apyr apyry (d =
sO — (vl +v2) - t), B mpoTtuBomnonoxueix HanpasieHusx (d =s0 + (v1 + v2) - t), BIOTOHKY
(d=5s0— (vl —v2) - t), c orcraBarueMm (d = s0 — (vl — v2) - t). DopmMysia 0THOBPEMEHHOTO
JBHXKEHUS S = VCOJI. X tBCTP.
Koopnunatheiit yroiu. I'padux nBmxeHus.
HaOmronenne 3aBUCMMOCTEM MeXAy BEIMYMHAMH M UX (UKCUPOBAHUE C TOMOIIBIO
dbopmyi, Tabnui, rpadhukoB (nBuxkeHus). [locrpoenune rpagukoB ABMkeHUs 1o (Hopmyaam
U TabuMIam.
[IpeoOpa3oBanue, CpaBHEHHUE, CIIOKEHHE W BBIYUTAHUE OJHOPOJHBIX BEJIMYMH, HX
YMHOXEHHUE U JIEJICHUE Ha HATYPaJIbHOE YUCIIO.

Auredpanveckue npeacrapjieHus (6/8 1)

HepaBenctBo. MHOkecTBO peleHuid HepaBeHCTBAa. CTporoe M HECTPOroe HEPaBEHCTBO.
3Haku 3, £ . J[BoitHOE HEpaBEHCTRBO.

Pemenune HpOCTCI\/’IH_II/IX HCPABCHCTB HA MHOXKCCTBEC LCJIbIX HCOTPUIATCIbHBIX



YyHuCell ¢ TOMOIIIBIO YUCIOBOTO Jyya.
Hcnonp3oBanne OYKBEHHON CUMBOJIMKY TSI 00OOOIIEHUS M CUCTEMATHU3AINK 3HAHU.
MarteMaTH4eCKHUil A3bIK U 3JIEMEHTHI JIOTUKH (2/3 1)
3HAKOMCTBO C CHMBOJIMYECKUM 0003HAYEHUEM J0JIeH, Tpo0Oei, TPOIICHTOB,
3aMMChI0 HEPABEHCTB, ¢ 0003HAUCHUEM KOOPAMHAT Ha MPSIMOM U Ha IJIOCKOCTH, C
S3BIKOM JIUarpamm M rpaukoB.
OnpeneneHue HMCTUHHOCTH BbICKa3biBaHUU. [locTpoeHHe BBICKA3bIBAaHUM C TMOMOIIBIO
JIOTUYECKUX CBSA30K U CIIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECIH ...,
TO ...», «KKQXIbIIN», «BCE», KHAUTETCS», «BCETIa», KMHOTIA», «UA/HIIN.
Pabora ¢ unpopmaumeit u anaaus JaHHbIX (16/20 1)
KpyroBeie, cTonOuarble ¥ JMHEWHbIE JAuarpaMMbl, rpaduKH JIBJKCHUS: UTCHHE,
WHTEpIIpeTalusl TaHHBIX, TOCTPOCHHUE.
PabGoTta ¢ TexkcroM: mpoBepka MOHUMAHUS; BbIJCJIEHHWE TJIABHOM MBICITH, CYIIECTBEHHBIX
3aMEUYaHul U WUTIOCTPUPYIOIMINX UX TPUMEPOB; KOHCIIEKTUPOBAHUE.
BrlnonHeHre TpoeKTHBIX padoT mo Ttemam: «M3 ucropum apodeit», «Counoaoruyeckui
ompoc (1o 3aJaHHON UJTU CAaMOCTOSATENIbHO BIOpaHHOM TeMe)y. CocTaBIeHHE TIaHa MTOUCKA
uHpopmanuu; oTOOp HCTOYHMKOB uH(popmanuu. Bpibop crnocoba mnpeacTaBieHus
uHdopMaIuu.
O06o001eHre U cucTeMaTh3alus 3HaHU, H3y4YeHHBIX B 4 Ki1acce.

[Toprdonuo yuenuka 4 knacca.

TemaTuueckoe miianupoBanmne. lkiaace

No HaumenoBanue paszaena KonnuecTBo yacoB
1. OO111e TOHATHS 154
2. Yucna ¥ BEITUUYMHBI 354
3. Apudmerrueckue 1elcTBUSL 254
4. TekcToBbI€ 3a/1a4Kn 124
5. [IpocTpaHCTBEHHBIE OTHOIICHUS.




['eomeTpuueckue GUrypsi. 134
['eomeTpuuecKkre BENMYNHBI 124
PaGota ¢ uadopmarnueii n ananu3 gavabix | 109
Peseps 104
Hroro 1324

TemaTnueckoe IJIAHUPOBAHME. 2 Kjacc

No HaumenoBanue pazaena KonunuectBo
9JacoB
1 | Yucna u apudmernueckue IeUCTBUS C HUMU 604
2 | PabGoTa ¢ TEKCTOBBIMHU 3a/1auaMu 28 u
3 | I'eomerpuueckue pUrypsl ¥ BETHUUHBI 204
4 | BennuuHbI ¥ 3aBUCUMOCTH MEXIY HUMH 6 g
5 | AnreGpanyeckue mpeIcTaBICHUS 104
6 MareMaTu4ecKkuil 361K U 3JIEMEHTHI JJOTUKH 249
7 | Pabora ¢ undopmanuei U aHaJIu3 JaHHBIX 104
Hroro 1404

TemaTnueckoe ni1aHupoBaHue. 3 KJjace




KO‘WIIIIAATBO

Ne Paznennt 4ACOB
1. [ToBTOpEHME U3YyUEHHOTO B 3 KJacce 8 yac.
2. HepaBenctpa 10 yac.
3. OreHka pe3yabTaToB apuPMETHUECKUX IEHCTBUIN 8 yac.
4. Jlenenne Ha IBY3HAYHOE U TPEX3HAYHOE YHUCIIO 8 yac.
S. [Tnomane Ghurypst 4 ygac.
6. I[p061/1 42 yac.
7. KoopauHatHblit 1y4 7 yac.
8. 3a7a4 HA IBUKCHHE 20 yac.
9. VYrael. [loctpoenue M3mepenue. 11 ygac.
10. | duarpammsl ['paduku. 17 gac.
11. | IloBTOpEHME M3y4EHHOTO B 4 KIacce 5 yac.
Hroro: 140 yac.
TemaTnueckoe nmiiaHupoBanue. 4 Kjiace
No KoJu-Bo
Pa3znennl 4acoB
n/m
1. Yucna u apupmeTndyeckre JeUCTBUS C HUMHU. 33y
2. PaboTa ¢ TeKCTOBBIMU 3a/1auaMH. 394
3. I'eomerpuyeckre GUTYpPHI M BETHYUHBI 13 4
4, BenuuuHel v 3aBUCHMOCTH MEXITY HUMHA 1549
5. AnreOpandeckue MpeaCTaBICHHUS. 13 4
6. MaTteMaTH4EeCKUM S3bIK U 3JI€MEHTHI JIOTHKH. 13 4
7. Pabota ¢ undopmanueii u aHaiau3 JaHHBIX. 14 4

nTOIro

140 u.
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