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* pacmo3HaBaTh IPaBWJIO, MO KOTOPOMY MOXET OBITh COCTaBIICHA JaHHas YHCII0Bas
IIOCJIEI0BATEIbHOCTD;

* pacrmo3HaBaTh BHUJbl TPEYTOJBHUKOB IO BEJIWYMHE YIJIOB (IIPSIMOYTOJbHBIN, TYNOYrOJbHBIH,
OCTPOYTOJIbHBIN) U MO JUIMHE CTOPOH (paBHOOEApPEHHBIH, PABHOCTOPOHHHMI KaK YacTHBIA Clydal
paBHOOEIPEHHOTO, Pa3HOCTOPOHHUI);

* CTPOHUTH NPSIMOYTOJIBHUK C 33JaHHOM JUIMHON CTOPOH;

* CTPOUTH NPSAMOYTOJBHUK 3alaHHOTO IEPUMETPA;

* CTPOUTH OKPYKHOCTB 3aJJaHHOI'O PaJNycCa;

* YEpTUTh C MOMOLIBIO LHUPKYJI OKPYKHOCTH U IIPOBOJUTBH B HUX C IIOMOILBIO JINHEHKH PaIUyChl U
JUAaMETpPBbI; UCIIOJIB30BaTh COOTHOLICHHE MEXAY paauyCcoM M JUaMETPOM OJHOW OKPYKHOCTH JUIs
peleHns 3a1ay;

* ONpPEIENTH IUIOIIAAb PIMOYTOJIbHUKA U3MEPEHUEM (C TIOMOLIBIO MAJETKU) U BBIYMCIEHUEM (C
IIPOBE/IEHUEM IIPE/IBAPUTENbHBIX JIUHEHHBIX U3MEPEHUN);

® JICIIOJIB30BaTh (POPMYITy IUIOMIAIH MPSMOYTroibHHKA (S = a m b);

« MPUMEHATH CAUHUIBI JUIMHBI — KHJIOMETP W MWUIUMETP M COOTHOIICHHUS  MEXKIYy HUMH U
METPOM;
* IPUMEHSTh €IMHMIB TUIOMAM - KBAAPaTHBIH caHTHMETp (KB. CM HIM CM2), KBaJpaTHBIN

netumerp (KB. IM MJIM M), KBaJpaTHbIA MeTp (KB. M MM M?), KBaJpaTHbIH KunoMeTp (KB. KM WM
KM?) M COOTHOLICHHUS MEX/Ty HUMU;

« BBIP@XAaTh IUIOMAAb QUIYpHI, HCIIONB3YS Pa3HbIE €AMHUIIBI MIomany (Hampumep, 1 av? 6 cM? u
106 cm?);

+ u300pakaTh KyO Ha IJIOCKOCTH; CTPOUTH €r0 MOJEIb Ha OCHOBE Pa3BEPTKHU;

* COCTaBJISITH U MCIIOJIb30BATh KPATKYIO 3aMMCh 33/1a4d B TaOIMUHOM (hopme;

* pelaTh MPOCTHIE 3314 HA YMHOXKEHUE U JICJICHUE;

* HCIOJB30BaTh CTOJIOYATYIO (MM IOJOCYATYIO) AMArpaMMy JJIsi  IPEACTABICHUS JaHHBIX U
peleHus 3a/1a4 Ha KpaTHOE WM Pa3HOCTHOE CpaBHEHUE;

+  peuiaTh U 3alHChIBaTh PEIICHUE COCTABHBIX 3a/1a4 110 ICUCTBUSAM U OJTHUM  BBIPAXKECHUEM;

® OCYILECTBIIATh NOUCK HEOOXOUMBIX JaHHBIX IO CIIPABOYHOM U yuyeOHOM auTeparype.

IInanupyemblie pe3ybTaTbl 0CBOCHHS Y4eOHON MPOrpaMMbl
no npeamery «MaremaTnka» K KOHIY 3-T0 roaa o0y4eHHs:

Oo0yuyaromuecst Hay4yarcs:

® UNYTaTh U 3aIIMCBIBATH BCE YMCIA B NIPE/IETIaxX MEPBBIX JABYX KIACCOB;

® IIPEACTaBIATh M3YYECHHBIE 4YHCIIAa B BHMJIE CYMMBI Da3psIHBIX CllaraéMbIX; HCIIOJIb30BaTh

«KpYIJIBIE» YHCIIa B POJI PA3PSIHBIX CIAracMblX;

® CpaBHUBAaTbh W3YYECHHBIE YHCJIAa HA OCHOBE MX JIECATUYHOM 3allUCH M 3alMChIBaTh PE3yNbTaT
CPaBHEHHUS C IOMOIIIbIO 3HAKOB;
MIPOU3BOUTH BBIUMCIIEHUS «CTOJIOMKOM) MPH CI0KEHUU U BBIYUTAHUU MHOTO3HAYHBIX YHCET;
IIPUMEHSTh COUETATEIbHOE CBONCTBO YMHOXKEHUS;
BBITIOJIHATH TPYNIIUPOBKY MHOXKHTENEH;
MIPUMEHSTH NIPABUIJIO YMHOKEHUS YHCIa HA CyMMY M CyMMBbI Ha YHUCJIO;
MIPUMEHSTH NPABUIIO JAEJICHUSI CYMMBI Ha YHCIIO;
BOCIIPOM3BO/IUTD MTPaBHJIa YMHOKEHUS U JIEJICHUS C HYIEM U €IMHULIEH;
HAXOJIUTh 3HAUEHUS YUCIIOBBIX BBIPAKEHUI CO CKOOKaMH 1 0e3 CKOOOK B 2-4 nefcTBuUs;
BOCIIPOM3BOIUTH U MPUMEHSATH MpPaBUJia HAXOXKIECHUS HEM3BECTHOTO MHOMKUTEJS, HEM3BECTHOTO
JeJTUTENs, HEU3BECTHOTO JIEIUMOTO;
BBINOJIHATH CJIOKEHUE U BBIYUTAHUE MHOTO3HAYHBIX YHCE «CTOIOMKOM;
BBITIOJHATH YCTHO YMHOXKEHHUE JIBy3HAUHOTO YHCJIa HA OTHO3HAYHOE;
BBITIOJHATH YCTHO JIeJIEHUE IBY3HAUHOTO YHCJIa HAa OJHO3HAYHOE U JIBY3HAUHOTO Ha JABY3HAYHOE;
UCIOJb30BaTh KaJIbKYIATOP Ul IPOBEIECHUS U IPOBEPKU IPABUIBHOCTH BBIUMCIICHUI;
IPUMEHATh H3YyYCHHBIE DaHEe CBOIHCTBa apU(PMETHUYECKUX MACUCTBUM Ui BBIIOJIHEHUSA MU
YIPOLIEHUS BBIUUCIICHUI;



pacno3HaBarb IIpaBUJIO, 110 KOTOPOMY MOXKCT 6BITB COCTaBJICHA JaHHas 4YHuCJIOoBasda
MOCJIEeI0BATENbHOCTD;

pacrno3HaBaTh BU/bI TPEYTOJLHUKOB 110 BEJIMYUHE YIJIOB U MO JUIMHE CTOPOH;

CTPOUTH NMPAMOYTOJIBHUK C 33IaHHOU JJIMHOW CTOPOH;

CTPOUTH MPSAMOYTOJILHUK 3a/IaHHOTO [TapaMeTpa;

CTPOUTH OKPYXHOCTb 33/IaHHOTO PaJINycCa;

YEpTUTh C MOMOIBIO ITUPKYIISL OKPY>KHOCTH U NMPOBOAUTH B HUX C IOMOIIBIO JTMHEHKU PanyChl
U JAMaMETPBI; UCIOIB30BaTh COOTHOILIEHUE MEXKIY PaJlycoM M TUAaMETPOM OJHON OKPYKHOCTH
JUTS pellieHUs 3a/1a4;

OTIpeETAThH IOUIa/lb MPSMOYTOJbHUKA U3MEPEHHEM M BBIUYMCICHUEM; HMCIIO0JIb30BaTh (HOpMYITy
IUIOIAIH IIPSIMOYT'OJIbHUKA,

MPUMEHSTh E€IMHULBI JUIMHBI — KWJIOMETP U MHIUIMMETP M COOTHOUICHHSI MEXIy HUMHU H
METPOM;

MPUMEHATH €AUHULIBI TUIOIIAAN — KBAAPATHbI CAHTUMETP, KBAJIPATHBINA NELIUMETP, KBAIPATHBIN
KHWJIOMETP U COOTHOIICHUA MCIKAY HUMMU,

BBIPAXKaTh IJIOMIAAb PUTYPHI, UCIIONB3YS PA3HbIC €IUHUIIBI TUIOLIA/IN;

n300paxarph KyO Ha TUIOCKOCTH; CTPOUTD €r0 MOZENh Ha OCHOBE Pa3BEPTKU;

COCTaBIIATh U UCMOJIB30BATH KPATKYIO 3alKCh 33a]1a4u B TabIu4HO# Gopme;

peliaTh MpoCThIe 337]a4U Ha YMHOXKEHUE U JICTICHUE,

WCIIONIb30BaTh CTOJNOYATYIO AMAarpaMMmy JMJis TMPEACTABICHUS NTAaHHBIX WU PEIICHHsS 3a7ad Ha
KpaTHOE€ CpaBHEHUE WM Pa3HOCTHOE CPAaBHEHUE;

peliaTh ¥ 3alKiChiBaTh PEIICHNE COCTABHBIX 33/1a4 110 IEUCTBUSAM U OJHUM BBIPAKEHUEM;
OCYHIECTBIIATH MOUCK HEOOXOAUMBIX JAaHHBIX [0 CIIPABOYHON U y4yeOHOM IuTeparype.

OO0yuarommecst MOJIy4aT BO3MOKHOCTh HAYUYUThCSH:

IIOHHUMAaTb BO3MOXXHOCTb HCOI'PAHHYCHHOI'O paCIIUPCHUA Ta6J'II/II_ILI paspsAa0B U KJIIaCCOB,
HCIIOJIb30BATh Pa3pAdHYHO Ta6J'II/H_[y I 3aJaHKsA 4YUCCII U BBIIIOJTHCHUA ILCIZCTBHI‘;I CJIIOXKCHHUA U
BBIYMTAaHUA,

BOCIIPOU3BOANUTE COUCTATCIILHOC CBOMCTBO YMHOXCHMUA,

BOCIIPOU3BOAUTD IIpaBUJIa YMHOXKCHUS YHUCJIa HA CYMMY U CYMMBI Ha YUCIIO;

BOCIIPOU3BOAUTH NIPABUJIO ACJICHUA CYMMbI Ha YN CJIO,

000CHOBBIBATH HEBO3MOXKHOCTh JACJICHHUA Ha O;

dbopMynHpoBaTh MPaBUIO, C TMOMOIIBI0 KOTOPOTO MOXET OBbITh COCTaBleHa JaHHas
MOCJIeI0BAaTEIbHOCTD;

MOHUMaTh CTPOEHUE psANa IEIbIX HEOTPUIATEIbHBIX YHCEI M €ro TIeOMETPUYECKYIO
WHTEPNPETALUIO;

MMOHUMATh KOJMYECTBEHHBIN CMBICT apu(PMETUYECKUX AEUCTBUN U B3aUMOCBS3b MEXKAY HUMU;
BBINOJHATh U3MEPEHUE BEJIWYMHBI yIiia C MOMOIIBI MPOU3BOJIBHON M CTAaHJAPTHOM E€OUHULIBI
9TOU BEITNYHHEL,

CpaBHMBATH TUIOIAAN (PUTYp C TOMOIIBIO pa3pe3anus GUTYpPHI HA YACTH U COCTaBIEHUS (QUTYPHI
W3 4acTeil; ymoTpeOIsiTh TEPMHUHBI «PaBHOCOCTABICHHBIC» U «PABHOBEIHMKUE» (DUTYPHI;

CTPOMUTH U UCMOJIB30BaTh IPHU PEIICHUU 3a/1a4 BHICOTY TPEYTOJIbHUKA;

NPUMEHSATh APYrUe €IMHUIBI IUIONIA1; UCIIOIb30BaTh BAPUATUBHBIE MOJEIN OJHOM M TOM K€
3aJ1a4u;

IMOHUMAaTh AITOPUTMUYECKHUM XapaKTEP PELICHUs] TEKCTOBOW 3a/1a4H;

HaXOJIUTh HEOOXOAUMEBIE TaHHBIC, UCTIONB3Ys PA3TMYHBIC HH()OPMAIIMOHHBIE HCTOUHUKH.

4 gJjacc
JInuHOCTHBIE pe3yabpTaThI
Cucrema 3ajaHuii, OpUEHTHUPYIOIIAsl MIIAQJIIErO HIKOJbHHKA HAa OKa3aHUE IOMOIIU TeposiM

yueOHuka (Mame win Muie) Wi CBOEMYy COCeqy IO TapTe MO3BOJIUT HAyYUTHCS, WM MOTYyYUTh
BO3MOKHOCTh HAYYUTHCS IPOSIBIISATH MO3HABATEIbHYIO HHULIMATUBY B OKa3aHUU [TOMOILUA COYYEHUKAM.

MeranpeaMeTHble pe3ynbTaThl



Perynarusneie YV/I. Cucrema 3aaHuil, OpUEHTUPYIOIAs MJIAJAIIEr0 MIKOJIbHUKA HAa MPOBEPKY
MPABWJIBHOCTHU BBITIONTHEHUS 33/IaHUs 10 MPABUIY, aJTOPUTMY, C TOMOIIBIO TAOJHUIbI, HHCTPYMEHTOB,
PUCYHKOB, 00pa3LoB U T.J. MO3BOJUT YYEHHKY HAyUHUTHCS WJIM MOJYyYUTh BO3MOXHOCTb HAy4YHUTHCS
KOHTPOJIMPOBATH CBOIO JEATEILHOCTH 1O X0y HIIH PE3y/IbTaTaM BBIIOJHCHUS 33 /IaHUSI.

Ilo3HaBarenpHble Y Y/, YUeHUK HAyYUTCS WU TOJYYUT BO3MOXKHOCTh HAyYUThCS:

- n0080oums nod nousmue (GOPMYITHPOBATH MPABUIIO) HA OCHOBE BBIJCICHUS CYIICCTBEHHBIX
MIPU3HAKOB;

- 81a0emb 0OWUMU NPUEMAMU PeUeHUs 3a0al, bINOIHEHUs 3A0AHUL U BbIYUCTICHUTL.

a) BBINONHATH 3aJaHHsl C HCIOJB30BAaHUEM MAaTEPUATIBHBIX OOBEKTOB (CUETHBIX MAaJIOYEK,
yKazaresen u Jp.), pUCYHKOB, CXEM:

0) BBINIOJHATH 33JaHUSI HA OCHOBE PUCYHKOB U CXEM, BBIITOJIHEHHBIX CAMOCTOSTENLHO;

B) BBITIOJIHATH 33JIaHUSI HA OCHOBE MCIIOJIb30BAHUS CBOMCTB apr(PMETHUCCKUX JICHCTBHIA,

- POBOOUMb CpABHEHUe, cepuayuio, Kiaccuguxayuu, Bbioupas Hanbdonee 3GpGeKTUBHBIN CrI0OCO0
pelieHusl Wik BepHOEe pelieHue (IpaBuIbHBIN OTBET);

- CTPOUTH OOBSICHEHHE B YCTHOM (hopMe 10 NPEUI0KEHHOMY ILIaHy;

- UCNONBL306aAMb (CMPOUmMb) MabIUYbl, NPOGePAMsb NO madauye;

- BBINONIHAMb OCUCMBUSL N0 3A0AHHOMY ANCOPUMMY;

- CIMpoUmb 102UHECKYIO Yenb PACCYHCOCHULL,

KommynukatuBable  YV]/I. VYdYeHHK HAaydyuTCs WIM TMOJYYUT BO3MOXKHOCTh HAyUYUTHCS
B3aUMOJICCTBOBATH (COTPYAHUYATH) C COCEIOM IO MapTe, B TPyIIIE.

IIpeaMeTHBIMM pe3yJIbTATAMHU U3y4YeHUS Kypca «MaremaTuka

B 4-M KkJacce siBisieTcs (GOpMHpPOBaHHE CIACAYIONINX YMEHUMN:

* Ha3bIBaTh U 3aIHUCHIBATH JII0O0E HaTypanbHOe yrciio 10 1000000 BKIIOUUTENBHO;

* CpaBHHUBATh M3YYCHHBbIC HATypaJlbHbIE YHCIIA, UCIONb3Ys UX AECATUYHYIO 3allMCh UM Ha3BaHUE,
Y 3aIIUCBIBATh PE3YJIbTAaThl CPABHEHUSI C TOMOIIBIO COOTBETCTBYIOIUX 3HAKOB;

* CpaBHMBaThb JPOOHBIC 4YHCIA C OJUMHAKOBBIMU 3HAMEHATENSIMU U 3alKChIBATh PE3YNIbTATHI
CpaBHEHHUS C MTOMOIIBIO COOTBETCTBYIOIINX 3HAKOB;

* CpaBHHMBATh JpOOHBIE YHCJIa C HATypaIbHBIMH U 3alMCBhIBAaTh PE3YJIbTaThl CpPaBHEHUS C
MTOMOIIbIO COOTBETCTBYIOIINX 3HAKOB;

* BBINOJHATH CI0KCHHE W BBUUTAHHE MHOIO3HAYHBIX YHCENI HA OCHOBE 3aKOHOB U CBOMCTB ATHX
JIEMCTBUI M C UCIIOJIB30BAaHUEM TAOJIHIIEI CII0KESHHS OJHO3HAYHBIX YHCENT;

* BBINOJHATH YMHOXCHHE U JCJIEHHE MHOTO3HAYHBIX YMCEN Ha OJHO3HAYHBIC W JBY3HAUYHBIC Ha
OCHOBE 3aKOHOB M CBOWCTB JTHUX JEHCTBHUI W C HUCHOJIb30BaHHWEM TaOJUIBI YMHOXECHHS
OJHO3HAYHBIX YHCET;

* BBIYMCIATH 3HAYEHMSI BBIPAKEHUHN B HECKOJIBKO AEWCTBUN CO CKOOKaMHU U 6€3 CKOOOK;

* BBINOJHATH U3YYEHHBIE IEUCTBUS C BEIMYUHAMU;

* pelmaTth YpaBHEHHs METOJIOM IMOA00pa, Ha OCHOBE CBS3H MEXKAY KOMIIOHEHTAMU M Pe3yIbTaTOM
JIEMCTBUM U Ha OCHOBE MCIOJIb30BaHUSI CBOMCTB PaBEHCTB;

* OMpeAeNaTh BUJ MHOTOYTOJIbHUKA;

* ONpeAeNaTh BUJ TPEYTrOJIbHUKA;

* m300paxkaTh U 0003HAYATh NPSIMBIE, JTyUH, OTPE3KHU, YIJIbI, TIOMAHbIE (C TIOMOIIBIO JTUHEHKHN);

* u300pakaTh U 0003HAYATH OKPYKHOCTH (C TIOMOIIBIO IIUPKYIIS);

* U3MEpATh JJIMHY OTpe3Ka U CTPOUTh OTPE30K 3aJaHHOM JUIMHBI MPHU MOMOIIUA U3MEPUTEITHHON
JIMHEHNKU;

* HAaXOJWUTh JJIMHY HE3aMKHYTOM JJOMaHOW U MEPUMETP MHOTOYTOJIbHUKA;

* BBIYHCIATH TUIOMIAIL IPSIMOYTOJLHUKA;

* BBIpaXXaTh U3YUCHHBIC BEJIMUYUHBI B PA3HBIX €IMHUIIAX;

* pacro3HaBaTh U COCTABJISTH TEKCTOBBIC 3a7a4H,

* MPOBOAUTH aHAJIN3 33J]a4M C LIEJIbI0 HAXOXKACHHS €€ pelIeHUs;

* 3aMMCHIBATh PEIICHHE 3aa9H 110 ACHCTBUAM U OJJHUM BBIPAKCHHEM;

* BBINOJHATH JOCTYIHBIE IO TPOrpaMMe BBIYUCICHUS C MHOTO3HAYHBIMH YHCJIAMH YCTHO,
MMACbMEHHO U C TTIOMOIIBIO KaJIbKYISITOPA;

* MPOBOAWTH MPOCTEHIINE M3MEPEHUS W TOCTPOCHHUS HAa MECTHOCTH (ITOCTPOEHHE OTPE3KOB H
U3MEPEHHE PACCTOSIHUMN, TOCTPOCHUE MPSIMBIX YTJIOB, HOCTPOCHUE OKPYKHOCTEH);



HU3MEPATH BMECTUMOCTH €MKOCTEH C IIOMOIIIBKO H3MCPCHUMA o0beMa 3aIllIOJTHAKIINUX €MKOCTb
>KI/II[KOCT€I71 HJIW CBIITYYUX TCII.

I[lnannpyembie pe3ybTaTbl 0CBOEHUSI YUeOHOM MPOrpaMMbl
no npeamery «MareMaTuka» K KOHILY 4-1o roga o0y4eHus:

BbInyCKHMK HAYYUTCS:

HAa3BIBaTh U 3allMCEHIBATh 11000€ unciio 1o 1000000 BKIFOYUTEIBHO;

CpPaBHMBATh U3YUYEHHbIE HATypaJIbHbIE YMCIIA, UCIIOIb3Ys UX IECATUYHYIO 3allMCh WM Ha3BaHUE,
1 3aIIMCBIBATh PE3YJbTaThl CPABHEHUS C IIOMOIBIO COOTBETCTBYIOLIUX 3HAKOB;

CpaBHUBAaTh JIOJM OJHOTO LEJIOr0 M 3alUChlBaThb PpE3y/IbTaTbl CPAaBHEHHS C IIOMOIIbBIO
COOTBETCTBYIOIIHX 3HAKOB;

yCTaHaBJIMBaTh (BBIOMPATh) MPABUIIO, [0 KOTOPOMY COCTAaBJICHA JIaHHAsl ITOCIIEA0BATEIbHOCTD;
BBINOJIHATh CJIOXKEHUE U BBIYUTAHWE MHOTO3HAYHBIX YHMCEI HA OCHOBE 3aKOHOB M CBOWCTB 3THX
JEUCTBUH U C HCIIOJIb30BAHUEM TAOIUIIbI CIIOKEHUSI OHO3HAYHBIX YHCET,;

BBIIIOJHATh YMHOKEHHUE U JI€JIEHHME MHOTO3HAYHBIX YUCEN HA OJHO3HAYHbIE U JBY3HauHbIE Ha
OCHOBE 3aKOHOB M CBOHCTB 3TUX JCHCTBMM W C HCHOJB30BAaHUEM TaOJULbl YMHOXKEHUS
OZIHO3HAUHBIX YHCEI;

BBIUHCIISTh 3HAUEHUS BBIPAXKEHUN B HECKOJIBKO JIEHCTBUI CO CKOOKaMu U 0€3 CKOOOK;
BBITOJIHATH U3YYE€HHBIC IEHCTBHS C BETMYNHAMH,

peliaTh NpocTeuine ypaBHEHUSI METOJIOM 1O100pa, HA OCHOBE CBSI3U MEX/1y KOMIIOHEHTaMH U
pe3ynbTaToM JEHCTBU;

OIIpeNeIIATh BU/I MHOTOYTOJIbHUKA;

OIIpEeNeIIATh BUJI TPEYrOJIbHUKA,;

M300paxkarh MpsIMbIE, JIyYH, OTPE3KH, YIJIbI, JOMAHbIE (C MTOMOIIBIO JIMTHEWKN) U 0003HAYATh UX;
n300paXkaTb OKPYKHOCTH (C TIOMOUIBIO UPKYJIS ) U 0003HAYATH HX;

U3MEpSATH JUIMHY OTpE3Ka M CTPOUTH OTPE30K 3a/JlaHHOM JUIMHBI MPH MOMOIIM HW3MEPHUTEIbHOU
JIMHEHKU,

HaXOAWTh AJIMHY HE3aMKHYTOH JIOMAaHOW U MEPUMETP MHOTOYTOJIbHUKA;

BBIUUCIIATH IJIOIA/1b IPSIMOYTOJIbHUKA U KBaJIpara, UCIOJIb3ysl COOTBETCTBYIOIINE (hOPMYJIBI;
BBIUUCIIATH IJIOIIA/lb MHOTOYTOJIbHHUKA C TIOMOIIBIO Pa30UBKH €ro Ha TPEYTrOJIbHUKY;
pacro3HaBaTh MHOTOTPAaHHWMKM U TeJa BpalleHWs; HAaXOIUTh MOJENU OJTUX Quryp B
OKPYKaIOIUX MPEIMETaX;

pelars 3aJa4y Ha BBIYUCICHUE TE€OMETPUYECKUX BEJINYMH;

U3MEPATh BMECTUMOCTD B JINTPAX;

BBIpA)XaTh U3yUYEHHbIC BEIMUUHBI B PA3HBIX €INHUIIAX;

pacro3HaBaTrh ¥ COCTABIATh pa3HOOOpa3HbIE TEKCTOBBIE 3a/1a4H;

MOHUMATh U UCIIOJIb30BaTh YCIOBHBIE 0003HAYCHHUS, UCIIONb3YEeMbIe B KPAaTKOW 3aliCH 3a/1a4H;
MIPOBOJIUTH aHAJIN3 33/1a4H C IIEJIbI0 HAXOXKIEHUS €€ peleHus;

3alMCHIBATh PEUICHUE 33/1a9H 110 JICHCTBHSIM U OJHUM BBIPOKCHHEM;

pa3ianyaTh pallMOHAIBHBIM U HEPALMOHAIBHBIN CIIOCOObI pEIIeHUs 3a/1auu;

BBITIOJIHATh JIOCTYITHBIE TIO0 TPOTpaMMe BBIYHMCICHUS C MHOTO3HAYHBIMH YHCIaMHU YCTHO,
MMCBMEHHO U C TIOMOIIBIO KaJIbKYJISATOPA;

pemarb IpocTeHIre 3aJayd Ha BBIYUCIEHHE CTOMMOCTH KYIIJICHHOTO TOBapa M MpHU pacuére
MEXy IPOJIABIIOM M MTOKYIaTeIeM;

pelaTh 3a7a4u Ha JBUKEHHE OJTHOTO 0OBEKTa U COBMECTHOE JBUKEHHE IBYX OOBEKTOB (B OJHOM
HalpaBJICHUH U B TIPOTUBOIIOIOKHBIX HAPABIECHUIX);

peiaTh 3a7a4u Ha paboTy OHOTO 0OBEKTa U Ha COBMECTHYIO paboTy JBYX OOBEKTOB;

pemiath 3a7add, CBA3aHHBIE C pPacXoJOM Marepualia IpHU MPOU3BOACTBE MNPOAYKLUHUU WIH
BBITIOJITHEHUH PadoT;

IIPOBOJIUTH IPOCTENIINE U3MEPEHUS U TIOCTPOEHUS HA MECTHOCTH;

BBIUUCIIATh IUIOMIAJM YYacTKOB HPSMOYroJbHOM (OpMBI Ha IJJaHE W HAa MECTHOCTU C



MIPOBEIEHUEM HEOOXOIMMBIX U3MEPEHUH;

U3MEPATh BMECTHMMOCTh EMKOCTEH C TOMOIIbIO M3MEpEeHHs] 00bEMa 3aroNHSIOMUX EMKOCTD
KUJKOCTEH WU CBIITyYUX TEI;

MOHUMATh U MCIIOJIb30BaTh OCOOCHHOCTH MOCTPOCHHUSI CUCTEMBI MEpP BPEMEHU;

pemarb OTAeIbHbIe KOMOMHATOPHBIE M JIOTHYECKUE 3a/1a9H;

UCTOJNB30BaTh TaOMUIly Kak CpeICTBO OIMCAHHUS XapaKTEPUCTHK MPEAMETOB, OOBEKTOB,
COOBITHIA;

YUTATh IPOCTEHIINE KPYTOBbIE IUAarPAMMBI.

BLII[yCKHI/IK MNOJYYHUT BO3SMOKHOCTHb HAYIUTHLCH:

MOHUMATh KOJIWYECTBEHHBIH, MOPSIKOBBIH 1 N3MEPUTEIBHBINA CMBICI HATYPaJIbHOTO YHCIIA;
CpaBHMBAaTh JpOOHBIE 4YHCIa C OAMHAKOBBIMH 3HAMEHATEIIIMH M 3alHCHIBaTh PE3yJIbTaThI
CpaBHEHHS C TIOMOIIBIO COOTBETCTBYIOIINX 3HAKOB;

CpaBHMBATh HaTypaJbHBIC U POOHBIC YHCIIA M 3aIHCHIBATh PE3YNIbTAaThl CPABHEHHS C TIOMOIIBIO
COOTBETCTBYIOIIUX 3HAKOB;

pemarb ypaBHEHHS Ha OCHOBE UCIIOJIb30BAaHHSI CBOMCTB MCTUHHBIX YHCIIOBBIX PABEHCTB;
OTIPEIEINIATh BEIMYMHY YIJIa K CTPOUTH YroJl 3aJJaHHON BETMYMHBI IPY TIOMOIIH TPAHCIOPTHPA,
M3MEPATH BMECTUMOCTD B PA3JIMYHBIX €INHUIIAX;

MTOHUMATh CBSI3b BMECTUMOCTH U 00BEMa;

MMOHUMATh CBSI3b MEXIY JINTPOM U KUJIOTPAMMOM;

MIOHUMATh CBSI3b METPUYECKON CUCTEMBI MEp C IECATHYHON CUCTEMOM CUHCIICHHS;

MPOBOIUTH NPOCTEHIIIIE U3MEPEHHUS U TIOCTPOCHUS HA MECTHOCTH;

BBIYHCIIATh IUIOUIAJh MPSIMOYTOJIBHOTO TPEYroJIbHUKa ¥ IPOM3BOJIBHOTO TPEYroJIbHUKA,
UCTIONB3YS COOTBETCTBYIOIIHE (DOPMYIIHI;

HAXOAWTh PAlMOHAIBHBINA CIIOCO0 PEIIeHNUs 3a0a4H;

pemarp 3a7a4M ¢ IOMOIIBIO YpaBHEHHIA;

BUJICTh AHAJIOTHUIO MEXKIY BEIUYMHAMH, YYaCTBYIOINIMMU B ONHMCAHWU NpOIEcca BUKEHUS,
mporecca paboThl M Hpollecca IMOKYNKH (MpoJaku) TOBapa, B IUIaHE BO3HUKAIOIIMX
3aBHCHUMOCTEI;

UCMOJNb30BaTh KPYrOBYIO JMarpaMMy Kak CpEACTBO IPEICTaBIECHUS CTPYKTYpbl JaHHOM
COBOKYITHOCTH;

YUTaTh KPYroBbI€ TUarpaMMBbl ¢ pa3jieJeHueM Kpyra Ha 2, 3, 4, 6, 8 paBHBIX J0J€i;
OCYIIIECTBIIATH BBIOOP COOTBETCTBYIOIIEH KPYyrOBOH JHarpaMMbl;

CTPOHTH POCTEUIINE KPYTOBBIE THArPaMMEI,

MTOHUMATh CMBICII TEPMHHA «aJTOPUTM;

OCYILECTBIIATH TIOCTPOUHYIO 3aITUCh aAlITOPUTMA;

3aMUCBIBaTh MPOCTENIIINE TMHEHHBIE AITOPUTMBI C TOMOILBIO OJIOK-CXEMBI.

Conep:xanue kypca «MaremaTuka
3 kiacc (136 4.)
Yucna u eenuuunsl

HVMeDaHI/ISI W CpaBHCHUEC MHOT'O3HAYHBIX YHUCCII.

HOJIy‘ICHI/IC HOBOM pa3p;mH0171 CAWHUIBI - ThICAYA. ((prT JIBIC) TBICAYH. Pa3p51m>1 CAUHUII ThICAY,

JCCATKOB TBICAY, COTCH TBICAY. Kiacc CIWHUI MW KJIaCC TbICAY. HpI/IHIII/IH yCTHOI>'I HyMEpalunu C
HCIIOJIb30BaHHEM Ha3BaHUI KJIacCOB. Hopa3p5mHoe CpaBHCHHUEC MHOT'O3HAYHbBIX YUCCII.

HatypanbHbIi psig U Ipyrue 4MCIIOBBIE MOCIEN0BATEIBHOCTH.

BennuuHbI ¥ MX U3MEPEHUE.

Enununbsr macesl - rpamM. TonHa. CooTHomieHune Mexay kuwiorpammom u rpammoM (1kr=1000r),
MexXxy ToHHOU 1 kusmorpaMMmoM (11=1000kr), mexx1y ToHHOH U nieHTHepoM (11=10m).

Apughmemuueckue oeiicmeusn

Anr OPUTMBI CJIOKCHUSA U BBIYUTAHHWA MHOT'O3HAYHBIX YUCCIT «CTOJIOUKOM.



CouerarenbHOE CBOICTBO YMHOXEHHUS. ['pynnupoBKka MHOXKWTENEH. YMHOXKEHHE CyMMBbl Ha
YKCJIO U YKCJa HA CyMMY. Y MHOXXEHHE MHOTO3HAYHOI'O YKCja HAa OJHO3HAYHOE U JIBY3HAYHOE. 3alUCh
YMHOXKEHUS «B CTOJIOUK.

Jenenue kak neiictBue, oOpatHoe yMHOXeHMI0. TabmuuHble ciydaw jaeieHus. B3aumocBs3b
KOMIIOHEHTOB U PE3yJIbTaTOB IE€HCTBUN YMHOXKCHHS U JieNeHUsA. Pemenne ypaBHEHUH ¢ HEU3BECTHBIM
MHOKUTEJIEM, HEU3BECTHBIM [EJINUTEIEM, HEU3BECTHBIM JelUMbIM. KpaTHoe cpaBHEHHE dYHCENl U
BEJIMYHH.

Hepo3moskHocTh aeneHus Ha 0. Jlenenue uncia Ha 1 1 Ha caMo ceOs.

Jlenenne cymMMBl M pa3sHOCTH Ha 4ucio. [Ipuemsl yCTHOro neieHMsl ABY3HAYHOIO 4HCJa Ha
OJIHO3HAYHOE, IBY3HAYHOI'0 YMCJIA Ha ABY3HAYHOEC.

VYmMuoxenue u genenune Ha 10, 100, 1000.

[eiictBus mnepBod M BTOpoM cTyneHeu. Ilopsmok BbeimosiHeHWs nedctBuil. HaxoxxaeHue
3HA4YEHUs BBIPAKEHUS B HECKOJIBKO JIEHCTBUI CO CKOOKaMU 1 6€3 CKOOOK.

Bpluncnenus u npoBepKa BbIUUCICHUN € IOMOIIBIO KaIbKYJIATOPA.

[Tpukuaxa ¥ OLEHKA CYMMBI, Pa3HOCTH, IPOU3BEIEHUS, YACTHOTO.

Hcnonp30BaHne CBOMCTB apu(METHICCKUX ACUCTBUN I y10OCTBA BEIYUCICHUH.

Texcmoswie 3a0auu

[IpocTeie apudmMernyeckue CHOKETHBIE 3aJjaud Ha YMHOXEHHME M [EeJIEHHE, HUX pelICHHUE.
Hcnonb3oBanue rpauyeckoro MOJEIMPOBAHUS MNPHU pPElICHUM 3ajad Ha YMHOXKEHHE U JIeJICHHE.
MopenupoBaH#e U pelIeHNE TPOCTHIX apH(PMETHICCKUX CIOKETHBIX 3a7[ad Ha YMHOXKEHHE U JICJICHHE C
IIOMOUIBIO YPaBHEHUM. CocraBHble 3a7aul Ha Bce AckcTBHs. PemnieHne cOCTaBHBIX 3agad IO
«maram» (JeHCTBUSAM) U OJHUM BBIPAKEHUEM.

3ajaun ¢ HEJOCTAOLMMM JaHHbIMU. PasnnyHble cnocoObl ux mpeoOpa3oBaHus B 3alaud C
IIOJIHBIMU JTAHHBIMHU.

3agauun ¢ n30BITOYHBIMU AaHHBIMU. Vcrionb3oBanue Habopa JaHHBIX, IPUBOAALIMX K PELICHUIO
C MUHUMAJILHBIM YHCIIOM JIeHiCTBHIA. BBIOOp panmoHambHOTO MYTH PEeIICHHS.

T'eomempuueckue guzypui

Buas! TpeyronbHUKOB: MPSIMOYTOJIBHBIE, OCTPOYTOJIbHBIE; PA3HOCTOPOHHKE M PaBHOOEAPEHHEIE.
PaBHOCTOPOHHUI TPEYTrOJILHUK KaK YacTHBIN cilyyail paBHOOEeIpeHHOT0. BbicoTa TpeyroibHuKa.

3aauM Ha pa3pe3aHue U COCTABICHUE FT€OMETPUUECKHUX (QUTyp.

3HaKOMCTBO C KyOOM M ero n300paxeHueM Ha IiockocT. Pa3BepTka kyoa.

[ToctpoeHne cuUMMETpUYHBIX (UTyp Ha KieTyaTod Oymare M C IIOMOIIbIO YEPTEXKHBIX
UHCTPYMEHTOB.

T'eomempuueckue eenuuunsl

Enununa anunel - kuaomeTp. CooTHOIIEHHE MeX Ay KuinoMeTpoM U MeTpoM (1km=1000m).

Enunnna mmsel - MusuiuMetp. CooTHOLIEHHE Mexay MeTpoM U muuiumerpoM (1m=1000Mm),
aeuuMeTp 1 MutumerpoM (1amM=100mm), cantumerpoM U MusuiuMeTpoM (1em=10mm).

[Tonsitue o mnonaau. CpaBHEHHE TUIOMIAAeH QUTyp 0€3 UX U3MEPEHHUS.

W3mepenue ruionjaieldl ¢ IOMOIIbIO MTPOU3BOJBHBIX MEpOK. M3MepeHue 1uomany ¢ NOMOIIbIO
MAJETKH.

3HaKOMCTBO C OOIIEHPUHATHIMU  €AMHUIAMM IUIOIIAAM: KBAJAPATHBIM  CAHTUMETPOM,
KBaJIpaTHBIM  JICLIUMETPOM,  KBaJIpaTHbBIM  METPOM, KBaJpaTHbIM KHUJIOMETPOM  KBaJpaTHBIM
MWIIUMETpoM. /Jlpyrue enuHHuIbl IUIOIaAu (ap HIM  «COTKay, rekTap). COOTHOIIEHHE MEXIY
€IMHULIaMU TUIONIA/IU, UX CBSA3b C COOTHOIIEHUSIMU MEKY COOTBETCTBYIOIIMMH €IUHULIAMH JITUHBI.

Onpenenenue Iuiomaad NPSMOYTOJIbHUKA HENOCPEACTBEHHBIM HM3MEPEHHEM, HU3MEPEHHEM C
MTOMOMUIBIO NAJIETKHU U BHIUMCICHUEM Ha OCHOBE U3MEPEHMUSI JUTUHBI U IIUPHUHBI.

CpaBHeHue yrioB 6e3 U3MEpeHHsl U C IIOMOIIbIO U3MEPEHHUS.

Paooma c oannvimu

Tabnuua pa3psioB U KiaccoB. Vcmonb3oBaHUE «pa3psiiHOW» TaOMMIBI Ui BBINOJHEHUS
NeNCTBUM cl0XeHUs U BeluuTaHUs. TabnuyHas ¢popMa KpaTKoi 3amucu apupMeTHUecKOd TEKCTOBOM
(croxeTHOI) 3amaun. M300paxkeHHe MaHHBIX C MOMOIIBIO CTOMOYATHIX HIIM IMOJOCYATHIX JUATPAMM.
Mcnonb3oBaHue quarpaMM CpaBHEHMs (CTOIOUYATBIX WJIM MOJOCYATHIX) AJIS PELICHU 3a/1a4 Ha KpaTHOE
WM Pa3HOCTHOE CPaBHEHHUE.



Conep:kanue kypca «MaremaTuka»
4 xnacc (136 4.)

Yucna u eenruuunol
HarypanbHble U ApoOHbIC YUCIA.

Hosas paszpsianas equauna - muwninod (1 000 000). 3HakoMCTBO ¢ Hymepariel gucen Kiacca
MUJIMOHOB U KJIacCa MUJUINAP/IOB.

[Tonsitre nonu U ApoOuU. 3amuck JOJIU U IPOOH C MOMOIIBIO YIIOPSIA0YEHHON apbl HATYPaIbHBIX
YHCeN: YUCIUTEN 1 3HaMeHarens. CpaBHeHHE Ipo0eii ¢ OJMHAKOBBIMU 3HAMEHATEIISIMU.

[TocTosiHHBIE U IEPEMEHHBIE BETUYHHBI.

CocraBieHne YHCIIOBBIX MTOCIIEA0BATEILHOCTEH 10 3aJaHHOMY IIPaBUTy. Y cTaHOBJICHHE (BBIOOD)
MpaBmJia, IO KOTOPOMY COCTaBJIeHA JaHHAs YUCIIOBas MOCIEA0BATEIHHOCTb.

BenuuuHb ¥ UX U3MEpEeHHeE.

Jlutp kak enuHuna BMectTUMOCTU. CoCy/bl CTaHAAPTHOM BMECTUMOCTH. COOTHOILIEHHE MEXKAY
JUTPOM U KyOUYECKUM JeUMETPOM. CBSI3b MEXKIY JTUTPOM U KHIJIOTPAMMOM.

Apughmemuueckue oelicmeusn
JelicTBYS Ha/l YUCIIAMU U BEJIMYUHAMMU.

AJTOPUTM MUCEMEHHOTO YMHOXEHHSI MHOT'O3HAUHBIX YHCET «CTOIOMKOMY.

[IpenMeTHbIi cMbIC JeieHHMsT C¢ ocTaTkoM. OrpaHMYeHHE Ha OCTAaTOK KakK YCIIOBUE
onHo3HAYHOCTH. CrocoObl JeJeHHs ¢ OCTaTKoM. B3auMoOCBS3b NEIMMOro, AETUTENs, HEMOJHOTO
4aCTHOI'O M OCTaTKa. /[eneHune Haneno Kak 4acTHbIN CIy4al JEJICHHS C OCTaTKOM.

AJTOPUTM MUCBMEHHOTO JIEJIEHUSI C OCTATKOM «CToIOuKoM». Ciydau JelieHuss MHOTO3HAYHOTO
quclia Ha OJHO3HAYHOE U MHOTO3HAYHOI'O YKCJla HA MHOTO3HAYHOE.

CroxxeHue ¥ BBIYUTaHUE OAHOPOJAHBIX BEIUMYHH.

YMHOXEHNEe BETUYMHBI Ha HATYPAJbHOE YHCIIO KaK HAXO0XJACHUE KPAaTHOU BEJTMYUHBI.

[lenenue BeIMYUHBI HA HATYpPaIbHOE YMCIIO KaK HaX0XJI€HUE TOJIA OT BEJIMYHHBI.

YMHOXeHNEe BETUYMHBI Ha P00 KaK HAXOXKJIECHUE YaCTU OT BEJTMYHUHBI.

Jlenenue BenMYUHBI HA APOOb KaK HAXOXKJIEHUE BETMYHHBI M0 JAHHON €€ YacTH.

Jlenenue BeMUMHBI HAa OJTHOPOIHYIO BEIMUMHY KaK U3MEpPEHHE.

[Ipuknnaka pe3ynapTata JEJEHHS C OCTaTKOM.

Hcnonp3oBaHne CBOWCTB apu(PMETHUECKUX NEUCTBUH JIs yIO0OCTBA BHIYHCIICHH.

DJIEMEHTHI alreOphl.

BykBeHnHOE BhIpakeHHE KaK BBIpAXKCHHE C TIEpeMEeHHOM (TepeMeHHbIME). Haxoxaenne 3naueHust
OYKBEHHOTO BBIpQKEHUS TPHU 3aJaHHBIX 3HAYEHUSX TEepEeMEHHOW (TepeMEHHBIX). YpaBHEHHE Kak
paBeHCTBO ¢ nepeMeHHol. [loHsaTue o pemennn ypaBHeHus. CriocoObl peleHusl ypaBHEHHUI: 1oJ00poM,
Ha OCHOBE CBOMCTB UCTUHHBIX YUCJIOBBIX PABEHCTB.

Texcmoegvie 3a0auu

ApudmeTnieckrne  TEKCTOBBIS (crokeTHBIE)  3aJjaud, COJAepXkallhe  3aBUCHUMOCTb,
XapaKTEepU3YIOIIYI0 MpOLecC ABUKEHUSI (CKOPOCTh, BpEMsl, MPOWJEHHBIH MyTh), MpOLECC pabOThI
(MTpou3BOAUTEIHLHOCTD TPYJQ, BpeMsi, 00beM Bcel paboThl), MpoliecC U3TOTOBIECHHUS TOBapa (pacxoj Ha
MPEAMET, KOJMYECTBO MPEIMETOB, 00IIasi CTOMMOCTh TOBapa), pacueTa CTOUMOCTH (IleHa, KOJUYECTRO,
o011asi CTOMMOCTh TOBapa). Pemienne 3a1a4 pa3HbIMU crioco0amu.

Anrebpanyeckuil crocod pemieHus: apuPpMeTHIecKUX CIOKETHBIX 3a]1a4.

3HAKOMCTBO C KOMOWHATOPHBIMU U JIOTUYECKUMHU 3a7auaMHu.

3amayy Ha HaXO0X/IEHKE J0JH LIE€JI0T0 U IEJIOTo MO €ro J0JH, YacTH LEJI0ro Mo ero YacTH.

T'eomempuueckue guzypui

Pa30OuBka u cocrtaBienue ¢uryp. PazomBka MHOroyroibHHKa Ha HECKOJBKO TPEYrOJbHUKOB.
Pa3buBka mpsMOyrolpHUKA HA JIBA OAMHAKOBBIX TPEYTOJIbHUKA.

3HAKOMCTBO C HEKOTOPHIMH MHOTOTPaHHUKaMH (MPSMOYTOJbHBIA Mapaljiesienumnes, npu3Ma,
NMpaMK/ia) U TeIaMU BpalleHus (11ap, LUIUHAP, KOHYC).




T'eomempuueckue senuuunbl

[Inomane NpSIMOYTrOJBHUKOB TPEYTrOJIbHMKA KakK IOJOBMHA IUIOUIAJM COOTBETCTBYIOLIETO
MPSIMOYTOJIbHHKA.

Haxoxnenue miom@anym TpeyrojbHUKAa C IMOMOINBIO pa3OMBKM €ro Ha JBa MPSIMOYTOJbHBIX
TPEYroJbHUKA.

[Torsitne 06 oObeme. OOBEM TEN U BMECTUMOCTH COCynOB. M3Mmepenwe oObema Ten
[IPOU3BOJIBLHBIMUA MEPKaMHU.

OOwmenpuHsATHIE €OUHUIBI  O00beMa: KyOWYeCKHid CaHTUMETp, KYOMUYECKHH JenuMerp,
Kyouueckuii metrp. COOTHONIIEHHS MEXIy €IWHULAMU 00beMa, UX CBS3b C OTHOUICHUSIMH MEXIY
COOTBETCTBYIOIIMMU €IUHULIAMHU JUINHBI.

3aauy Ha BBIUMCIICHUS] PA3JIMYHBIX TEOMETPUUECKUX BEJIMYUH: IJIUHBI, TUIOIIAIH, 00beMa.

Paboma c oannvimu

Tabnuna kak CpeICTBO ONMUCAHUS XapaKTEePUCTUK MpeaMeToB. OOBEKTOB, COOBITHIA.

KpyroBass nmarpamMmma Kak CpEICTBO IIPEJICTaBIEHMUS] CTPYKTYpbl COBOKYNHOCTH. YTeHue
KPYTOBBIX JMarpaMM ¢ paszieineHueM kpyra Ha 2, 3, 4, 6, 8, 9, 12 paBHbIX noneid. Bwibop
COOTBETCTBYIOIIEH nuarpammel. [locTpoeHre MpOCTENIINX KPYTOBBIX — JUArPaMM.

AnroputM. [TocTpouHnas 3anuce alropuTma. 3anuch aaropuTMa ¢ MOMOIIbIO OJ0K-CXEMBI.
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