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IosicHuTeNLHAA 3aNMNCKA

OCHOBHBIMH HeJIAMH Kypca MaTeMaTHKu A |—4 Ki1accoB B COOTBETCTBUH C

tpedoBanusamu OI'OC HOO sBnsroTest:

e (GopMHPOBAHHE Y yUYALUXCSI OCHOB YMEHHS YUUTHCS;

® Da3BUTHE UX MBIILICHHS, KAUECTB JIMYHOCTH, HHTEpECa K MAaTEMATHKE;

e CO3laHME U1 KaXIOro peOEHKa BO3MOXKHOCTH JOCTIDKEHHUSI BBICOKOTO  YPOBHS
MaTeMaTUYeCKOi MOATOTOBKH.

CO0O0TBETCTBEHHO 3aJa4aMM JaHHOTO Kypca SIBJISIOTCS:

1) ¢opmupoBaHHe y ydYalIuMXcsl CHOCOOHOCTEH K OpraHM3allil CBOeH Yy4eOHOM
JIeSITENIbHOCTH TTOCPEJICTBOM OCBOEHHS JTMYHOCTHBIX, IO3HABATENIBHBIX, PErYyIATUBHBIX U
KOMMYHHUKAaTUBHBIX YHUBEPCAJIBHBIX YUE€OHBIX ACHCTBUIA;

2) TmpuOOpeTeHHEe OIbITa CAMOCTOSITETHHOW MATeMAaTHYECKOW MIEATEIIEHOCTH I10
MOJTYYEHUIO HOBOTO 3HAHUS, €r0 IPEOOPa30BaAHUIO U IPUMEHEHHIO;

3) dopmupoBaHHe CHEUU(PUUECKUX I MATEMAaTHKH KAauyeCTB  MBIILICHUS,
HEOOXOANMBIX YETOBEKY IS TOJTHOLEHHOTO (DYHKIIMOHUPOBAHUS B COBPEMEHHOM OOLIECTBE,
Y, B YaCTHOCTH, JIOTHYECKOT'0, AITOPUTMUYECKOTO U IBPUCTHYECKOTO MBIIIIICHHUS;

4) IyXOBHO-HPAaBCTBEHHOE pa3BUTHE JMYHOCTH, NpEAyCMaTpHUBaIoLlee C Y4ETOM
ciequ(puKy HavaaIbHOTO 3Tana 00y4eHHs: MaTeMaTHKe IPUHATHE HPAaBCTBEHHBIX YCTaHOBOK
CO3MJIAHMS, CIIPABEAJIMBOCTH, J100pa, CTaHOBJICHME OCHOB TI'Pa)KIAHCKOM POCCHHCKOMN
WIGHTUYHOCTH, JTFOOBH W yBayKeHUS K cBoeMy OTedecTBy;

5) dopMupoBaHME MaTEMaTHYECKOTO sI3bIKa M MaTeMaTHYECKOro amnmapara Kak
CPEICTBa ONMUCAHUA U UCCIICJOBAHUS OKPY)KAIOLIET0 MUPA U KaK OCHOBBI KOMITBIOTEPHOM
TPaMOTHOCTH;

6) peanmu3anys BO3MOXHOCTEH MareMaTHKH B (OPMHUPOBAHWM HAYYHOTO
MHUPOBO33PEHUS] YUAILIMXCS, B OCBOCHUM UMM HAay4YHOH KapTHHBI MHpPa C y4ETOM BO3PACTHBIX
0COOEHHOCTEH yUalxcs;

7) oOBIajeHWE CHUCTEMOW MaTeMaTHYEeCKMX 3HAHWW, yMEHUHW W HaBBIKOB,
HEO0OXOIMMBIX JJISl IOBCEJHEBHOM XKHU3HU U AJIs MPOJIOJDKEHUS 00pa30BaHUs B CPEAHEH
HIKOJIE;

8) co3nanue 310poBbecOeperaroiieit HHHOPMAIIMOHHO-00pa30BaTEIbHON CPEIbI.

Mecmo Kypca 6yll85HOM njiaaHne

Ha u3ydeHue MaTeMaTHKH B KaXJIOM KJIaCCe HavabHOM IIKOJIBI OTBOJIUTCS 10 4 4 B

Heneino, Bcero 540 u: B 1 xkacce 132 4, a Bo 2, 3 1 4 xinaccax — 1o 136 4.

OnucaHue HEHHOCTHBIX OPUEHTHPORB COJAEPKAHUS Kypca

CopaepxaHue, METOJAUKU U JUJAKTHYECKHE OCHOBBI Kypca MaTeMaTHKH «Y4ych
YUHUTHCS» (TEXHOJOTHUS JIESITEILHOCTHOTO METOJa, CHCTEMA TUAAKTHYCCKUX TPUHIIUIIOB)
CO3/Ial0T YCIIOBUSI, MEXaHU3Mbl M KOHKPETHBHIC II€JarOTMYCCKUe WHCTPYMEHTHI IS
MPAKTUYECKOH pealn3aluy B X0J¢ M3YUYCHHs Kypca pacIIMPEeHHOro Habopa IEHHOCTHBIX
OPUEHTHPOB, BAKHEHIIUMU U3 KOTOPBIX SIBJISIIOTCS MO3HAHUE — TIONCK UCTHHEI, IIPABJIEbI,
CHPaBEUTMBOCTH, CTPEMIICHUE K TIOHUMAHHUIO 00BEKTUBHBIX 3aKOHOB MUPO3IaHSI U OBITHS,
co3uodanue — TPy, HaIIPABJIICHHOCTh HA CO3JaHKE IMO3UTHUBHOIO PE3yJIbTaTa U TOTOBHOCTh



Opath Ha ce0sl OTBETCTBEHHOCTb 3a PE3YJbTaT, 2yMAHUIM — OCO3HAHHE IICHHOCTH KaXKJIOTO
YeNoBeKa KaK JIMYHOCTH, TOTOBHOCTh CIBIIIATh M TOHHUMATh JIPYTHX, CONEPEKUBATD, TIPU
HEOOXOIUMOCTH — IOMOTaTh APYTHM.

OcBoeHHE MaTeMaTH4ecKOro S3bIKa W CHUCTEMBl MaTeMaTHYeCKUX 3HAHHH B
KOHTEKCTE MCTOPHUYECKOTO MPOIecca UX CO3JIaHMs, TOHUMAaHUE POJIM U MEeCTa MaTeMaTUKU
B CHCTEME HayK CO3MaT y y4alluxcs yenocmuoe npeocmasienue o mupe. Conepxanve
Kypca UeJleHaNpaBIeHHO (QOPMUPYET UHGOPMAUUOHHYIO ZPAMOMHOCHb, YMCHHE
CaMOCTOSITETIFHO TONIy4aTh WHGOpMAIMI0 W3 HaOmoneHud, Oecel, CIPaBOYHHUKOB,
SHIMKIONeand, IHTepHeTa 1 paboTaTh ¢ MOTyYeHHON HH(OpManneH.

BkiroueHue ywamuxcsi B TOJHOLGHHYIO MaTeMaTH4ecKyl JesTelIbHOCTh Ha
OocHOBe Merojma  pe(dIICKCHBHOW  CaMOOpPTraHW3allMd  O0ECIEeYrBACT  MOJTAIHOE
dbopMHUpOBaHHE y HHUX TOTOBHOCTH K CAMOPA36UMUIO W CAMOBOCHUMAHUIO.
CucrteMaTHYeCKOE UCTIOJIb30BAHUE TPYIOBEIX (hOPM pabOThI, 0CBOCHUE KYJIBTYPHBIX HOPM
OO0IIEHNs 1 KOMMYHHKAaTHBHOTO B3aUMOJICHCTBIS (DOPMHUPYET HABBIKU COMPYOHUUECHEA —
yMeHHs1 paboTaTh B KOMaHJIE, CHOCOOHOCTH CJIEJIOBaTh COTJIACOBAHHBIM IPaBHIIAM,
apryMEHTUPOBATh CBOIO TO3WIMIO, BOCIIPUHUMATh M YYUTHIBATH Pa3HbIE TOYKU 3PEHUS,
HAXOJUTh BBIXOJIBI U3 CIIOPHBIX cuTyanuidi. COBMECTHas ACATENLHOCTh MOMOTAET KaXKIAOMY
y4arieMycsi 0CO3HaTh ceOs YacThI0 KOJUIEKTUBA KJIacca, MIKONbI, CTPaHBI, BBIPadaThIBaCT
OTBETCTBEHHOCTbH 3a TMPOUCXOJAIICE U CTPEMIICHHE BHECTH CBOW MaKCHMATbHBIA BKJIAJ] B
OOIIMii pe3ysIbTar.

Takum 00pa3oMm, TaHHBIN KypC CTAHOBUTCS TUIOMIA/IKOM, HA KOTOPOU Y YUaIIUXCS B
mporiecce  M3Y4YCHUST MaTeMaThkd  (QOPMHPYIOTCS — aJaNnTallMOHHbIE  MEXaHH3MbI
MPOJYKTUBHOTO JICHCTBHS U MOBEJCHHS B JIIOOBIX )KU3HEHHBIX CUTYAIUsIX, B TOM YHCIIE U
TeX, KOTOpBIE TPeOYIOT U3MEHEHUsI ce0s U OKpYKalolIeH 1eHCTBUTETLHOCTH.

Oobwan xapaxmepucmuka Kypca

Coneprkanue Kypca MaTeMaTUKH CTPOUTCS Ha OCHOBE:
® CHCTEMHO-ACITEIHLHOCTHOIO TOJX0J[a, METOJOJIOTHYECKUM OCHOBaHHEM KOTOPOTO
spisiercss  obmiast  Teopust  nesrenpHoctH  (JI  C Boerorckwmii, A. H.Jleontses, I IL
[eaposurkuii, O. C. AHUCUMOB 1 Ap.);
® CHCTEMHOTO MOAXOAa K OTOOpY COAepKaHUS M MOCIEJOBATENIbHOCTH HW3yYCHHUS
MaTeMaTHYECKUX TIOHSTHH, I7le B Ka4eCTBE TEOPETHYECKOTO OCHOBAaHMS BBHIOpaHa CHUCTEMA
HavaJbHBIX MaTeMaTnyeckux nousaruii (H. 5. Bunenkun);
e JMJAKTUYECKOU cucTeMbl aestenbHocTHOro Metoza JI. I'. Ilerepcon

Bce ypoku cTposTcs Ha ocHOBe MeToa PedIeKCUBHOM CaMOOpraHU3aluH, YTO
obecrieynBaeT BO3MOXHOCTh CHCTEMHOI'O BBIMOJIHECHHSI KaXKIbIM pPEOEHKOM BCEro
KOMIUIEKCA JIMYHOCTHBIX, PETYJSITUBHBIX, IIO3HABATEIbHBIX M  KOMMYHHKaTHBHBIX
YHHBEpCaJIbHBIX yUeOHBIX AeHcTBHH, mpeaycMmoTpeHHBIX PI'OC.

s popmupoanus onpeaenéaabix @I'OC HOO yHuBepcaabHbBIX yUeOHBIX 1eHCTBHI
KaK OCHOBBI YMEHHUS YYUTHCS MPEAYCMOTPEHA BO3MOKHOCTh CUCTEMHOTO TPO XOXKICHHS
Ka)KIBIM y4alIuMCsl OCHOBHBIX 3TarloB (JOPMHUPOBAHUS JTIOO0TO YMEHHS TaKHX, KaK:

1) mpuobpeTeHne orbITa BEIMOTHEHHS Y Y J1;



2) MOTHBAIMA W MOCTPOEHHE OO0IIero cmocoba (aroputMa) BRIIONHEHUS Y Y /]
(W CTPYKTYpBI yueOHOM AeSTeTFHOCTH);

3) TpeHUHT B NPUMEHEHUH MOCTPOCHHOro anroputma Y Y]Jl, caMOKOHTPOJb U
KOPPEKITHS;

4) KOHTPOJIb.

Hcnonp3oBanue AEATEIBHOCTHOTO METO/a OOYYEHUs TO3BOJSICT NMPU U3YYCHHH BCEX
pa3ienoB JaHHOTO Kypca OpraHU30BaTh MOJHOLIEHHYI0 MAaTeMaTUYECKYIO JESTEIbHOCTh
y4ammxcss IO TIOMYyYEHHI0 HOBOTO 3HAaHWS, €ro NpeoOpa3oBaHHI0 M MPUMEHEHHIO,
BKJIFOYAOUIYIO TPY OCHOBHBIX 3Tana MaTeMaTHYE€CKOTO MOJEIHPOBAHUS:

1) mocTpoeHHe MaTeMaTWYeCKOW MOJAENTH HEKOTOpOTro OO0BEeKTa WIIM Ipolecca
pEeaNbHOTO MUPA;

2) u3y4eHne MaTeMaTHIECKON MOJIETIH CPEICTBAMI MaTEMAaTHK,

3) mpuMeHEHHE MOTYYCHHBIX PE3yIbTaTOB B PEAIbHOM KU3HU.

[Tockonmpky 9Tam o0OydYeHHUsS B HAYaJbHOW IIKOJE COOTBETCTBYET BTOPOMY
JOMOHATUIHOMY 3TaIly O3HAaHUs, OCBOCHHUE IPEAMETHOTIO COAEPKAHUS B Kypce MaTEMaTHKU
«Ydych yYHTBCS» OPTaHU3YETCS MOCPEACTBOM CHCTEMATH3AIMU OIBITA, MOTYy4YEHHOTO
VYAIIUMUCS B IPEIMETHBIX ACHUCTBUSIX, U IOCTPOCHHUS MU OCHOBHBIX IMOHATUN U METOJIOB
MaTeMaTHKH Ha OCHOBE BBIZICIICHHUS CYIIECTBEHHOTO B pealbHBIX 00BEKTaX.

Ot0op coaepkaHWsi W TOCIENOBATENFHOCTh W3YyYEHHUs] MAaTeMaTHYECKUX MOHATHN
OCYIIECTBIISLIUCh Ha OCHOBE mocTpoeHHON H.S. BujleHKMHBIM CHCTEMBI HaYaJlbHBIX
MaTEMAaTUYECKUX TIOHATHH, OOECIIeUMBAIONIeH MPEeMCTBEHHBIE CBSI3M W HEMPEPBIBHOE
pa3BUTHUE CIEAYIONIUX OCHOBHBIX COAEPKATEIbHO-METOAMYECKUX JIMHUM IKOIBHOTO Kypca
MareMatuku ¢ lmo 9 Kjacc: YHMCIOBOH, anreOpamveckod, TeOMEeTPHYEcKOH,
(YHKIIMOHAJIBHOM, JIOTMUECKOMN, aHallu3a JTaHHbIX, TEKCTOBBIX 3ajxad. [Ilpu 3TOM Kaxjas
JWHUS OTPaXKaeT JIOTUKY U dTanbl GOpMUPOBAHUA MaTEMATHIECKOTO 3HAHUS B MIPOIIECCe
MO3HAHMSI U OCYLIECTBIISIETCS] HA OCHOBE TE€X PEAIbHBIX HCTOYHUKOB, KOTOPBIE NPUBEIHU K X
BO3HHKHOBEHUIO B KYJIBTYPE, B UCTOPUH PA3BUTHSI MATEMAaTHUECKOTO 3HAHUS.

Tak, 4YuciaoBasi JUHHMSI CTPOMTCS HA OCHOBE CU€Ta TMpEenMEeTOB (IIEMEHTOB
MHOXECTBA) ¥ W3MEpeHUsl Beln4rH. [[OHSITHS MHOXKECTBA M BEIMYMHBI TOABOIAT yIAIUXCS
C Pa3HBIX CTOPOH K ITOHATHIO YHCIIA: C OJTHON CTOPOHBI, HATYPAIHHOTO YUCIIA, & C APYTOH —
TIOJIOXKHUTETHHOTO JISHCTBUTEILHOTO YMCIIA. B 3TOM HaXOAHUT OTpaXKeHHE ABONCTBEHHAS IPHPOIA
4rcna, a B Oojee TIyOOKOM acrieKTe — JIBOMCTBEHHAs MpHUPOoJia OECKOHEUHBIX CHCTEM, C
KOTOPBIMH HMEET [eJ0 MaTeMaTHKa: MJUCKPETHOW, CYETHOW OECKOHEUYHOCTHIO |
KOHTHHYaJIbHON OECKOHEUHOCTHIO. M3MepeHne BEIMYWH CBI3BIBACT HATypaIbHBIC UHCIa C
JEUCTBUTENBHBIMH, TTO3TOMY CBOE JalibHElllee pa3BUTHE B CpEeAHEN U cTrapuieil mkoe
YUCIIOBAs JIMHUS TIOJIy4aeT Kak OECKOHEYHO YTOYHSIEMBIN MPOIECC U3MEPEHUS BETUYHH.

Hcxomst u3 3TOT0, MOHATHS MHOKECTBA U BETMYMHBI BBOSITCS HA PAHHUX CTaIMIX
oOydeHuss ¢ ONOpON Ha IKUTCHCKUN ONBIT ywamuxcs (IpU STOM MHOXKECTBa
paccMaTpuBaIOTCA JIUIIh HEMEPECEKAIOUIUECs, a cCaM TEPMUH «MHOKECTBO» Ha MEPBBIX
mopax 3aMeHsieTcss OoJjiee MOHSATHBIMHU ISl YYAIUXCSl CIOBAMH «TPYIIA IIPEIMETOBY,
«COBOKYMIHOCTBY», «MEIIOK»). Omepanwu Haa MHOXECTBAMH W HaJ BeIWYHHAMHU
COTIOCTABJISAIOTCS MEXIY CO0OH W CIIy’)KaT OCHOBOW W3y4YEHHS COOTBETCTBYIOIINX
orepanyii Haj YWCIaMHA. OJTO TO3BOJSIET PACKpPBITh 00a MOAXO0/a K IOCTPOCHHUIO



MAaTEMaTHUYECKON MOJENIH «HATYpalbHOE YUCI0»: YHUCIO N, C OJHOW CTOPOHBI, €CTh TO
ob1mee CBOMCTBO, KOTOPHIM OOJIAZafOT BCE N-3JIEMEHTHBIE MHOXKECTBA, a C JAPYToOu
CTOPOHBI, 3TO PE3yJbTAT U3MEPCHHS IJIUHBI OTPE3Ka, MacChl, 00bEMA M T. ., KOrjaa
€IMHUIIA U3MEPEHHUSI YKIIAIBIBACTCS B U3MEPSIEMOI BeTTMUUHE N pas.

B pamkax 4uci0BOW JMHUM y4yalluecs OCBaMBAIOT MPUHIUIIBI 3aIMUCH U CPABHEHHS
LIENBIX HEOTPHUIATCIBHBIX YHCEN, CMBICI M CBOHCTBa apU(QMETHUYSCKHX JCHCTBUH,
B3aMMOCBSI3H MEXKIy HHUMHU, TPUEMBI YCTHBIX U MUCHBMEHHBIX BBIYMCICHUN, TMPUKUIKH,
OLICHKH U MPOBEPKU pE3yJbTATOB IECHUCTBUM, 3aBUCUMOCTH MEXAY KOMIIOHEHTAMH M
pe3yabTaTaMu, CIocOObl HAaXOXKIEHUS HEW3BECTHBIX KOMIIOHEHTOB. BMecTe ¢ TeM OHH
3HAKOMSITCS C Pa3IMYHBIMU BEIMYUHAMH (JUIMHOM, IUIOMIAAbI0, O00BEMOM, BPEMEHEM,
Maccoi, CKOPOCTBIO W Jp.), OOMIMM TPHWHIWAIIOM W €IWHUIAMH MX H3MEPEHHS, ydaTcs
BBIIIOJIHSTH IEUCTBUS C UMEHOBAaHHBIMU YHCIAMU.

UucnoBasi TUHUS Kypca, UMesl CBOM 3aJlaud U CHCIHU(HKY, TEM HEe MEHEee TECHO
MEepPEeTUIeTaeTCs CO BCEMH IPYTUMU COJIEPKATEIHHO -METOANUYCCKUMU TUHUSAMU. Tak, npu
[IOCTPOCHUU aNTOPUTMOB JACUCTBUI HAJ 4YHCIaMH M UCCIEIOBAHUU HX CBOWCTB
WCIIONB3YIOTCSL  pa3HOOOpa3Hble TpauuecKue MOJACIM — TPEYrOJIbHUKA W TOYKH,
MPSIMOYTOJILHUK, NPSIMOYTOJbHBIA Hapauienenumnea. BkitoyatoTcs B y4eOHBINH TpoOIece
KaK 00BEKT UCCIIEOBAaHUS U KaK CPEJICTBO OOyUYeHHUS TaKWe ITOHATHS, KaK 4acTh H IIEJI0e,
B3aUMOJCHCTBUE 4YacTel, omepaTtop M anroput™m. Hampumep, B 1 kiacce yuammuecs
M3y4YarT pa30MeHUe MHOKECTB (TPyII MPEAMETOR) U BEJIMUMH Ha YaCTH, B3aUMOCBSI3b
LEJIOr0 U €ro 4YacTel. YCTAaHOBICHHbIE 3aKOHOMEPHOCTH CTAHOBATCA 3aTEM OCHOBOM
(hopMupoBaHUs y JIeTel MPOYHBIX BHIYUCIUTEIBHBIX HABBIKOB W OOYUEHHS WX PEIICHHIO
YpaBHEHUHN U TEKCTOBBIX 3aja4.

Bo 2 xnacce npu n3ydeHnn 001IeTo OHTHS OTIEpaIK PACCMATPUBAIOTCS BOTIPOCH:
HaJ KaKHMH OOBEKTaMHU BBITIONHSETCS OINEpanys B 4€M 3aKJIF0YAeTCs OIepalus; KakoB
pesynbrar omneparuu? Ilpm 3TOM omepanmuu MOTYT OBITH Kak alCTpPakTHBIMHU
(mpubaBneHre WK BRIYUTAHUE TAaHHOTO YHMCIIa, YMHOXKEHNE HA JAHHOE YHCJIO U T. 11.), TaK
U KOHKpeTHbIMH (pa30opka W cOOpka WIPYIIKH, MPHUTOTOBJICHWE eIbl U T. 1a.). Ilpm
PacCMOTPEHUHU JIOOBIX OIEpanyii CTaBUTCS BOMPOC O BO3MOXKHOCTH WX OOpalleHus,
MOCIIEZI0BATEIBHOTO BBHITIOITHEHHSI, IEPECTAHOBOYHOCTH U COYETAHUH.

3HAKOMCTBO YYaNTUXCS C pa3IMYHBIMA BHJAMH TIPOTpaMM — JIMHEWHBIMH,
Pa3BETBICHHBIMU, IUKINYECKUMU — HE TOJILKO IMMOMOTAeT UM YCIHELIHee U3yYUTh MHOTHE
TPaAUIIOHHO TPYyJIHBIE BOMPOCHI YHCIOBOM JHHWH (HampuMep, MOpSAOK NIEeHCTBUH B
BBIPOKCHUSAX, AITOPUTMBI JEHCTBUN C MHOTO3HAYHBIMH YHWCIIAMH), HO W Pa3BHBACT
AJITOPUTMUYECKOE MBIIUICHUE, HEOOXOAUMOe JUIsl YCHEIIHOT'O0 HCIOJIb30BaHHUS
KOMITBIOTEPHOUN TEXHUKH, KU3HHU U JCATEIHHOCTH B HH()OPMAIIMOHHOM 0OIIEeCTBE.

Pazpurne anreopamyeckoil JIMHUM TAaKKe HEPa3pHIBHO CBSI3aHO C YHUCIOBOH, BO
MHOT'OM JIOTIOJHSCT €€ W 00eCleunBaeT JIydilee MOHUMAaHUE U YCBOCHUE M3yd4aeMOro
MaTepuaia, a TakKe TOBBIIIACT YPOBEHb 00OOMIEHHOCTH YCBAaUBACMbIX JICThMU 3HAHUIL.
VYyamuecs 3anruchBalOT BEIPAKEHHUS U CBOMCTBA YHCEN C TIOMOIIIBI0 OYKBEHHOH CHMBOJIHKH,
YTO IIOMOTaeT UM CTPYKTYpPUPOBATh H3y4YaeMbId MaTepuali, BBIIBUTh CXOJCTBA H
pa3iauyus, aHAJIOTHH.



Kakx mpaBumo, 3amuch OOmMX CBOWCTB ollepanwii HaI MHOXECTBAMH U
BEJINYMHAMH OOTOHSAET COOTBETCTBYIOLIME HABBIKY YUAIIUXCsI B BBIMOJTHEHNH aHAIOTMYHbIX
orepanyii HaJ YHUCIaMH. DTO MO3BOJISIET CO3AaTh A KAKJOH U3 TaKHX Olepanuii o0IIyto
paMKy, B KOTOpPYIO IOTOM, IO Mepe BBEAECHHUS HOBBIX KJIACCOB YHCEJN, YKJIaJIbIBAIOTCS
olepaly HaJ JTHMH 4YHCIAMHA M HX CBOWCTBA. TeM caMbIM [A€TCsl TEOPETUYECKH
0000IIEHHBIN CITOCOO OpHEHTAIMM B YUYEHUSIX O KOHEYHBIX MHOXECTBAX, BEIMYMHAX U
YHClIax, MO3BOJISIIOMINN pelaTh oOMMPHBIE KIIacChl KOHKPETHBIX 3a]ad, 4To o0ecreynBacT
KaueCTBEHHYIO INOATOTOBKY JE€Tel K M3Y4EHHIO IPOrpPaMMHOI0 Marepuasia Io ainredpe
CpeIHEN IIKOJIBI.

W3yueHne reomeTpHYeckoil JHMHHMHM B Kypce MaTeMaTUKH HauWHAETCs
JOCTaTOYHO PaHo, IIPH 3TOM Ha MEPBBIX OPaX OCHOBHOE BHUMAHUE YIEIAETCA Pa3BUTHIO
MPOCTPAHCTBEHHBIX NPEICTABICHUH, BOOOPAXKEHUS, PEUM W IPAKTHYECKUX HABBIKOB
YepueHHUs: Yydallldecs OBJIAJCIOT HAaBBIKAMU PabOThl ¢ TaKMMH HW3MEPUTENBHBIMH H
4epTEKHBIMU HHCTPYMEHTAMHU, KaK JIMHEKa, yrobHUK, a HECKOJIBKO M03Ke — IUPKYJIb,
TPAHCIOPTHUD.

[IporpamMa mpegycMaTpuBaeT 3HAKOMCTBO C IUIOCKMMH W HPOCTPaHCTBEHHBIMU
TEOMETPHUUECKUMH (PUTYpaMH: KBaZpaToM, NPSAMOYTOJBHUKOM, TPEYTOJBLHUKOM, KPYTOM,
KyOOM, Hapajulesienune oM, IWIMHAPOM, MUpaMHUIOH, mapoM, KoHycoM. Paspesanue
¢uryp Ha 4acTH U COCTAaBJICHHE HOBBIX (DUTyp M3 MOIY4YEHHBIX YacTel, depueHHe
pa3BEPTOK W  CKJIEMBaHUE Mojeneid (GuUTyp 1O UX pa3BEPTKaM  pa3BHUBACT
MPOCTPAHCTBEHHBIE MIPEJICTABICHUS JeTel, BOOOpaxKeHne, KOMOMHATOPHBIE CIOCOOHOCTH,
(OpMHUpYET NPaKTUUECKHUE HABBIKM U OJHOBPEMEHHO CIIYKUT CPEICTBOM HarJIsIHON
WHTEpIpEeTAlUU N3YUaeMbIX apu(PMETHIECKUX (aKTOB.

B pamkax reoMeTpudecKoW JIMHHW Yyd4allldecsl 3HAKOMATCS TaKxke c Ooljee
a0CTPaKTHBIMM MOHATUSMHU TOYKH, NMPSIMON U JIyda, OTpPe3Ka M JIOMaHOW JMHMH, yIJla U
MHOTOYTOJIbHUKA, 00JIACTH W TPAaHMIIBI, OKPY>KHOCTH U Kpyra U Ap., KOTOpPbIE HCIIONb3YIOTCS
JUISL peIIeHus] Pa3HOOOPa3HBIX MPAKTUUECKUX 33/1a4.

3amac TEeOMETPUYECKHUX TMPEICTABICHHH W HABBIKOB, KOTOPBI HAKOIUIEH Y
yuanmxcsi K 3—4 kiaccam, IMo3BOJISET MEPEHTH K UCCIIEA0BAHUIO TEOMETPUIECKUX QUTYD U
OTKPBITHIO WX CBOMCTB. C TOMOIIBIO MMOCTPOCHUN M M3MEPEHHH ydYalluecs BBISBISIOT
pa3MyYHbIE TEOMETPHUYECKHE 3aKOHOMEPHOCTH, KOTOphle (OPMYIHPYIOT  Kak
MPEANOIOKEHUE, THUIOTE3y. OTO TOTOBUT MBIIICHUE YYaIIMXCi U CO31aéT
MOTHBAIIMOHHYIO OCHOBY JJISI U3YYEHU CUCTEMAaTHYECKOTO Kypca reé0 METPHH B CTAPIIINX
KJIaCCax.

Takum oOpa3oM, reoMeTpuuecKas JIMHUSA Kypca TaKkKe HEMOCPEACTBEHHO CBA3aHA
CO BCEMH OCTAIbHBIMU JIMHUSIMH Kypca — 4YHCJIOBOW, anreOpanyeckoi, JIOTMYECKOH,
(DYHKIIIOHAIGHOM, aHAM30M JaHHBIX, PElIeHHeM TEKCTOBBIX 3afad, KOTOphIE, B CBOIO
o4epeab, TECHO NEPEIUIETAIOTCS APYT C JPYTOM.

JocTtaTouyHO cepbé3HOE BHHUMAHHUE YAENAETCS B JaHHOM Kypce pa3BHUTHIO
JIOTHYECKOIl JIMHUM TIPY U3YYCHUU apu(METHUECKUX, AIreOpaudecKUX 1 TeOMETPUUECKUX
BONPOCOB mporpammbl. IIpakTudeckun Bce 3agaHMs Kypca TpeOyloT OT ydammxcs
BBITIOJIHGHHS JIOTMYECKUX OMNepaluidi — aHajiu3a, CHHTEe3a, CpaBHEHUs, 00O0OIICHHS,



aHAJIOTHH, KJIacCU(UKAIMK, CIIOCOOCTBYIOT Pa3BUTHIO ITO3HABATEJIBHBIX IPOLIECCOB —
BOOOPaXECHUSI, TAMSTH, PEYH, JOTMUECKOTO MbILIUICHHUS.

B paMkax mnorudeckod JWHHMM y4YallUecss OCBaWBAIOT MAaTEMAaTHUECKHH SI3BIK,
MPOBEPSIIOT UCTUHHOCTH BBHICKA3bIBAHUH, CTPOSIT CBOM CYXKJCHHS U 00OCHOBBIBAIOT UX. Y
ydamuxcsi (OpMUPYIOTCSI HadalbHbIE NPEACTABICHHUS O A3BIKE MHOXECTB, PA3IMYHBIX
BUJIaX BBICKa3bIBaHHH, CJIOKHBIX BBICKA3bIBAHHAX C COFO3AMH «H» U «HIIN».

Jlunus aHaau3a [JaHHBIX [eJICHANPaBICHHO (OPMUPYET Yy  yYalluxcs
MH(GOPMALMOHHYI0 T'PaMOTHOCTb, YMEHHE CaMOCTOATENBHO IIONydaTh HHGOPMALMIO U3
HaOmoeHuit, 6ecen, CIPaBOYHUKOB, SHIMKIIONe M, MHTepHEeTa M paboTaTh C MOIYYeHHON
WHpOPMALIUEH: aHaTM3UPOBATh, CHCTEMATU3UPOBATh U IIPEICTABIIATE B pa3InyHOl (opme,
B TOM 4HCIIe B (hopme TabiuL, 1uarpamMM U rpad)uKoB; 1eaTh IPOrHO3bI U BHIBOJIBI; BBISIBIISITH
3aKOHOMEPHOCTH M CYIIECTBEHHbBIE MPH3HAKU, NPOBOAUTH KJIACCH(HUKALMIO, COCTABIATH
pa3nuyHbple KOMOWHALIMM W3 33/IaHHBIX DJIEMEHTOB M OCYIIECTBJIATH Mepebop BapHAHTOB,
BBIZICTISITH M3 HUX BAPUAHTHI, YIOBJICTBOPSIOLINE 33/IaHHBIM YCIOBHSM.

B kypce mpeaycMOTpeHO cHCTeMaTHIECKOE 3HAKOMCTBO yUallIUXCs ¢ HEOOXOJUMBIM
WHCTPYMEHTapUEeM OCYILECTBICHHS O3THX BHIOB JEATEIBHOCTH — C OpraHu3almei
nH(pOpMAaLUK B CIIOBAPSAX M CIIPABOYHUKAX, CIIOCOOAMH YTEHHS M MOCTPOCHUS AHarpamm,
Tabnui U rpaduKoB, MeTogaMu pabOTHl C TEKCTaMH, IIOCTPOCHUEM W HWCIIOJTHEHUEM
aITrOPUTMOB, CIIOCOOaMH CUCTEMAaTHYECKOro rnepedopa BapHaHTOB C MOMOIIBIO JepeBa
BO3MO’KHOCTEH U JIp.

WNndopmanunonnasie ymeHus (HOpMHUPYIOTCS Kak Ha ypOKax, TaK M BO BHEYPOUHOU
NPOEKTHOM  JEATEIbHOCTH, KPYXKOBOM  paboTe, TpH  CO3MaHMM  COOCTBEHHBIX
WH()OPMAIMOHHBIX 00BEKTOB — MpPE3CHTAIMH, COOPHUKOB 33/1a4 U IIPUMEPOB, CTEHTA3eT U
WH(OPMAIIMOHHBIX JIUCTKOB | T. JI. B X0ze 3TOH AesSTeNbHOCTH yJyalinecs OBIaeBaOT
HayaJlaMd KOMIIBIOTEPHOH TI'paMOTHOCTHM M HaBBIKAMH pabOTBl C KOMIIBIOTEPOM,
HEOOXOAMMBIMH [UISI IPOJOJDKEHUST 00pa30BaHus Ha CIEAYIOMIEH CTYIeHH O0y4eHHs U
JUTS KU3HH.

DYHKUUOHAJIBHAS JIMHUSL CTPOUTCS BOKPYT HOHATUS (YHKIMOHAJIBHON
3aBUCUMOCTH BEJIUYMH, KOTOPAs SBISETCS IPOMEKYTOUHON MOJIENBIO MEXKY Pe alTbHON
JICWCTBUTEIBHOCTBIO M OOIIMM TOHSATHEM (QYHKIIMH U CITYXKHT, TAKAM 00pa3oM, OCHOBOI
M3y4eHUs] B CTApIIUX Kjaccax TMOHATHA QYHKIWHA. Ydyammecs HaOmMoAaoT 3a
B3aMMOCBSI3aHHBIM W3MEHEHUEM PA3JIMYHbIX BEJIMUNH, 3HAKOMSITCS C MTOHITHEM IIEpEMEHHOMN
BENMYMHBI, W K 4 KiIaccy TMPHOOPETaloT 3HAYUTENbHBIH OMBIT (UKCHPOBAHUS
3aBUCUMOCTEH MEXJ1y BEIMUNHAMU C IT0MOIIBIO TAOJHII, AUATPAMM, TPaUKOB IBHIKEHHS
u npocteimux Gopmyi. Tak, ydampecs CTPOST U UCTIOJIB3YIOT TSl peIIeHHsI TPAKTHYECKUX
3a1a4  (OpMyJIbl IUIONIQMM TIPAMOYroibHMKa S = a - b, o0béma mpsAMOYroIbHOro
napayutenenunena (V =a - b - ¢), nyru (s =V - t), croumoctu (C = a - x), pabotsl (4 =
W - t) u np. [lpu uccnenoBaHUM pa3IMYHBIX KOHKPETHBIX 3aBUCUMOCTEH JETH BBISBISIOT U
(UKCUPYIOT Ha MaTeMaTHUYECKOM fA3BbIKE WX OOIIMe CBOMCTBA, YTO CO3AAaET OCHOBY IS
MOCTPOCHUSI B CTapIIUX Kiaccax OOMIEro MOHATHSA (YHKIWH, MOHMMAHHS €ro CMBICIA,
OCO3HAHMS LIEJIECOO0PA3HOCTH U MPAKTUUECKON 3HAUMMOCTH.

3HaHMs, MONyYEeHHBIE OETHMH MPU M3YYEHHUU PA3IMYHBIX Pa3/iesioB Kypca, HaXOAAT
MPaKTUYECKOE IPUMEHEHHE IIPU PEILICHUH TEKCTOBBIX 3a1a4. B pamkax JIMHUM TeKCTOBBIX



3ajJ]a4 OHH OBJIAJICBAIOT PA3UYHBIMU BHJAMHU MAaTEMaTHYECKOHW NESTENbHOCTH, OCO3HAIOT
MPaKTHYECKOe 3HAa4YCeHHEe MAaTeMaTHYeCKHUX 3HAaHWH, Y HUX pa3BUBAIOTCA JIOTHYECKOE
MBIILJICHUE, BOOOPaKEHNUE, PEUb.

B kypce BBOASTCS 3a/1a4¥ ¢ YMCIOBBIMU M OYKBEHHBIMH JJAHHBIMU Pa3HBIX THIIOB: Ha
CMBICTT apu(METHUECKUX NEHCTBHM, pa3HOCTHOE W KpaTHOE cpaBHEeHHE (OobIle Ha (B) ...,
MEHbIIIe Ha (B) ...), HA 3aBHCHUMOCTH, XapaKTCPHU3YIOIIUE IMPOIECCHl ABWUXKEHUS (IIyTh,
CKOPOCTh, BpeMs), KYIUIU-MIPOAaXH (CTOUMOCTh, IIeHa, KOJMYECTBO TOBapa), paboThI
(00BEM BEITIOTHEHHOH PabOThI, IPON3BOIUTENBHOCTD, BpeMs paboThI). B Kypc BKITFOUEHBI
3aJla4¥ Ha TPOTIOPIMOHAIFHBIE BETMYNHBI, OAHOBPEMEHHOE PABHOMEPHOE JBIKEHHE JIBYX
00BEKTOB (HABCTpEUy IPYr OPYry, B IPOTHBOIIOJIOXKHBIX HANPAaBICHHUAX, BIOTOHKY, C
OTCTaBaHUEM), Yy ydamumxcs (popMupyercss TpeACTaBICHHE O TMPOIEHTE, YTO CO3MaéT
MPOYHY!0 0a3y JUId YCIIENIHOTO OCBOCHWS JAHHBIX TPATUIIMOHHO TPYAHBIX DPa3IelioB
MPOrpamMMbl CPEIHEN MIKOJIBI.

Cucrema moabopa W pacHoOJOKEHHUs 3amad co3MaéT BO3MOXKHOCTH I HX
CpPaBHEHHS, BBISIBJICHUSI CXOJCTBA M Pa3IMYHs, UMEIOIINXCS B3aHMMOCBs3eH (B3anMHO
oOpaTHbIC 337a4H, 3a/1a4l OJIMHAKOBOTO BHJA, UMCIOIINE OJMHAKOBYID MaTEeMaTHYCCKYHO
Mozeb U ap.). OCOOCHHOCTBIO Kypca SBISICTCS TO, YTO MOCIIe IIAHOMEPHOU OTPabOTKU
HEOOJBIIOTO YMCIa 0a30BBIX THUIOB PEUICHUS MPOCTHIX M COCTABHBIX 3a7[ad yUalluMCs
MpejiaraeTcs MUPOKUN CIIEKTP pa3HOOOPa3HBIX CTPYKTYP, COCTOSIINX U3 STHUX 0a30BBIX
3JIEMEHTOB, HO COJEpPKAlIUX HEKOTOPYI HOBU3HY U Pa3BHBAIOIIUX Y JECTCH yMEHHE
JIeCTBOBAThH B HECTAHIAPTHOW CUTYyaIIHH.

Bonpmoe 3HadeHme B Kypce ynaensiercs OOyYEHHIO YYaIUXCS MPOBEICHUIO
CaMOCTOSITEIPHOT'O aHAIN3a TEKCTOBBIX 3a]]a4, CHavaja MPOCTHIX, a 3aTEM U COCTABHBIX.
anmnecsl BBIABJIAIOT BEJIMYUHBI, O KOTOPLIX I/I):[éT p€4b B 3adadc, yCTaHaBJIMBAKOT
B3aMIMOCBSI3M MEXJIy HHMH, COCTaBISIIOT IUIaH pemeHns. l[Ipuy  HeoOXomumocTH
WCTIONB3YIOTCST pa3HOOOpa3Hble rpadudeckne MoJeN (CXeMbl, CXeMaTHUECKHE PHUCYHKH,
TaOJIMIIBI), KOTOPBIE 00ECMEeYNBAIOT HATISAHOCTh M OCO3HAHHOCThH OINPEACIICHHUS IUIaHA
pemenus. [letn ydarcsi HAXOAWUTH Pa3IWYHbIE CIIOCOOBI pelIeHus] U BHIOMpaTh Hanbojee
pamnroHaNbHEIE, 1aBaTh MMOJHBIH OTBET HAa BOMPOC 33Ja4d, CAMOCTOATEIHHO COCTABISAThH
3aJ1a4M, aHAJIM3UPOBATh KOPPEKTHOCTH POPMYIUPOBKH 3a71auu.

JIvHUS TEKCTOBBIX 3124 B JJAHHOM KypCe CTPOUTCSI TAKMM 00pa3oM, YTOOBI, C OJTHOH
CTOPOHBI, 00ECTIEYUTh MPOYHOE YCBOCHUE YYAIUMHUCH M3y9aeMbIX METOJIOB PabOTHI ¢
3a/layaMu, a ¢ JPyrod — Cco3JaTh yCIIOBUS JJIS WX CHCTEMATH3allMd U Ha 3TOW OCHOBE
PACKpPLITh POJIb U BHAYCHHUE MATEMATHKH B Pa3BUTUN O6HI€‘IGHOBGLIGCKOI>'I KYJIBTYPBEL.

Cucrema 3a1aHuid Kypca JIOIyCKaeT BO3MOXKHOCTh OpPraHU3aIlluy KPY>KKOBOH PabOThHI
[0 MaTreMaTHKe BO BTOPOW TIOJOBUHE JHS, WHIMBUAYAIBHOW M KOJUIEKTHBHOU
TBOPYECKOW, MPOEKTHOW pabOTHI, B TOM HYHCJE C HCIOJIb30BAaHMEM HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U 3JICKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB.

YueOHo-MeTOAUYECKOE U MaTepHaJbHO-TEXHHYeCKoe ofecrieueHue
KnuroneyarHas npoayxkums
1.JL.T. Iletepcon. MaTtematuka: mporpamma HadaibHOM HIKOJBI 1—4 «Y4ych y4UThCA» IO
00pazoBaTenbHON CHCTEME AeSTENBbHOCTHOTO MeToa o0ydeHus «Illkoma 2000...».



2. JLT. Ilerepcon. MaTtemaruka «Y4ych yauThCs». YueObnuk: 1 xmacc. B 3 wacrsx.

3. JLT. ITerepcon. Matemarnka «Y4ych yauThcs». YueOHUK: 2 kiacc. B 3 wacrsx.

4. JL.T. Ilerepcon. MaTtemaTnka «Y4ych yuuThcsa». YueOHuk: 3 kiacc. B 3 gacrsx.

5. JLT. Ilerepcon. Matemaruka «Y4ychb yuuTbcs». YueOHuk: 4 kinacc. B 3 gacrsx.

6.JI. I'. Iletepcon. Maremaruka. Pabogas TeTpans. 4 kimacc. B 3 4.

7.JLT. Ilerepcon. CaMocToATEIbHBIE U KOHTPOJIBHBIE paOOTHI AJs HaYadbHOM IIKOJBL: 1
knacc. B 2 vacTax.

8. JLT. Ilerepcon, 3. P. BapsyHoBa, A. A, HesperaunoBa. CaMoCTOSITENBHBIC |
KOHTPOJIbHBIE pa0dOTHI IJIs Ha9aJIbHOM IIKOJIBL: 2 Kitacc. B 2 gacTsx.

9. JLI. Ilerepcon, A. A. HepperaunoBa, T ). [lonukapoBa. CamMoCTOSITCIbHBIC H
KOHTPOJIbHBIE pabOTHI 711 HAYaIIbHOM MIKOIEL: 3 Kiacc. B 2 dacTsx.

10. JLI'. Tlerepcon, T. B. T'opsueBa, T. A. 3y0OaBuuene, A. A. Hepermunosa.
CaMOCTOATEIIbHBIC U KOHTPOJIbHBIC pa0OTHI JI HA4adIbHOM IIKOMIbBL: 4 Kiacc. B 2 gacTsx.
11JLT. ITerepcon, M.A. KyObimea. [TocTpoii cBot0 MaTeMaTHKY: BlIOK-TeTpa b STaIOHOB
i 1 knacca.

12.JL.I. ITerepcon, M.A. KyOsitieBa. [locTpoii cBoro MareMaTuKy: Biiok-TeTpaib 3TajlOHOB
JUIs 2 Kiacca.

13. JL.T'. ITerepcon, M.A. Kyosimesa. [loctpoii cBoro MaTemMaTuky: biok-TeTpas STaioHOB
g 3 KJiacca.

14.JL.T'. ITerepcon, M.A. Ky6siteBa. [loctpoii cBoro MaTemaTuky: biiok-TeTpaap 3TaioHOB
g 4 kiacca.

15.JLT. Ilerepcon. JlesrenpHOCTHBII MeTO 00ydeHus: oOpazoBaTensHas cuctema «Llkoma
2000...» JL.T". [Terepcon, FO.B. Aranos. ®opMupoBaHue U AUATHOCTHUKA OPTaHU3ALMOHHO-

pedIeKCUBHBIX 001IeyYeOHBIX YMEHUH B 0Opa3zoBaTenbHoi cucteme «lllkoma 2000...».
16.JLT. Tlerepcon u np. Kak nepeiitn k peanusamuun @I'OC BToporo nokoseHus mo
obpazoarenbHO# cucteMe «1llkoma 2000...».

17.J1.T. Tlerepcon. Metoandeckne peKOMEHIAIMA K y4eOHUKY | Kiacca HadaabHOU
LIKOJIBI.

18. JLI'. Ilerepcon. MeToanueckue peKOMEHAAMHM K Y4eOHHKY 2 Kiacca HadalbHOU
TIKOJIBL.

19. JL.T. Tlerepcon. Metoandeckue peKOMEHAAlMK K y4eOHUKY 3 Kiacca HavalbHOM
LIKOJIBL.

20. JL.T. TlerepcoH. Metoauyeckne peKOMEHAAMM K y4eOHUKY 4 Kiacca HavalbHOU
TIKOJIBL.

21.JI1. T'. Tlerepcon, U. I'. JIlunatHrkoBa. YcTHble ynpakHeHUs. 1 kimacc. MeToandeckoe
nocobue.

22. JI. T'. Ilerepcon, W. I'. JlunatHukoBa. YCTHBIC yHpa)kHeHHS. 2 Kjaacc. MeToaudyeckoe
nocobue.

23. 24.

Marematuka: 1 xinacc. CrieHapuu ypOKOB IO TEXHOJIOIMH JEATEIbHOCTHOIO METOoJa
«Ixoma 2000...». [Tox pen. JL.I'. I[Terepcon.

JL.T'. Ilerepcon, N.I'. JIunaTtHuKkoBa. Y CTHBIE YIIPaKHEHMS [T0 MaTeMaTHKe: 1 Kiacc.



Pe3yabTaThl H3yYeHHUs] Kypca
CopmepkaHne Kypca MaTeMaTHKH 00eclednBaeT pealn3aliio  CIIeIyIOIINX
JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX PE3yIbTaTOB:

Jluunocmmuuwie pe3yiomamasl

1. CraHOBJIEHHE OCHOB TPAXKIAHCKON POCCUMCKON UICHTUYHOCTH, YBAKEHUS K CBOCH
CeMbe W JPYTUM JIOIsM, cBoeMy OTeuecTBy, pa3BUTHE MOPAIHHO-ITHUECKUX KAUECTB
JTUYHOCTH, aICKBATHBIX MOJHOLIEHHOW MaTeMaTHIEeCKOH e TEILHOCTH.

2. llemocTHOE BOCHPHUATHE OKPYXKAIOIIETO0 MHUpa, HAYalIbHBIC MPEICTAaBICHUS 00
HUCTOPHHU PAa3BUTUA MAaTEMATUUCCKOTI'O 3HAHUSA, POJIM MATEMATUKN B CUCTEMC 3HAHUM.

3. OsnageHwe HaYaJbHBIMH HaBBIKAMHM  aJalTallid B  JUHAMHYHO
W3MEHSIONIEMCSI MUPE Ha OCHOBE MeTOJla peIeKCHBHON caMOOp TaHU3AIUH.

4. [IpuHsaTHE COIMATLHON POJIM YUYCHHUKA, OCO3HAHHUE JTUYHOCTHOTO CMBICIIA YUCHUS U
WHTEpeC K U3YUCHUIO MAaTEMaTHKH.

5. Pa3zBuTHe caMOCTOSTEABHOCTH U JINYHOM OTBETCTBEHHOCTHU 332 CBOM MOCTYIIKH,
CIIOCOOHOCTh K PEQIICKCUBHOM CaMOOIICHKE COOCTBEHHBIX JCHCTBUNA M BOJIEBas
CaMOpPETYJISIIHSL.

6. OcBoeHME HOpPM OOIIEHWS W KOMMYHHKATHBHOTO B3aWMOJCHCTBUS, HaBHIKOB
COTpyAHHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMU, YMCHUC HAXOJUTH Bbl XOAbI U3 CIIOPHBIX
CUTYaLlUH.

7. MotuBanus k paboTe Ha pe3yJbTaT KaK B UCTIOJTHHUTENHCKON, TaK U B TBOPYECKON
JIeATeNTHHOCTH.

8. YcraHOBKa Ha 37I0pOBBIA 00pa3 KU3HH, CIIOKOHHOE OTHOIIEHHE K OIIMOKE Kak
paboueii cutyanuu, TpeOyroIIel KOPPeKIn; Bepa B ceosl.

MemanpedomemHnule pe3yibmamaol

1. YMeHue BHIONHATH MPOOHOE yaeOHOE JEeHCTBHE, B CIIydae ero Heycliexa IpaMOTHO
(buKCUpPOBATH CBOE 3aTpyAHEHHE, aHAIM3UPOBATh CUTYAIIHIO, BBISBIATH U KOHCTPYKTHBHO
YCTpaHATh MPUYUHBI 3aTPYAHCHUA.

2. OcCBOEHHME HAYaJIbHBIX YMEHHUM NPOEKTHON MEATEIBbHOCTH: IMOCTAHOBKA U
COXpaHEHUeE IIeTiel y4eOHOH e TeTbHOCTH, OTIpe/ielieHre Hanboee 3PEeKTUBHBIX CLIOCO00B
U CPeACTB JOCTHIKEHUS pe3ysbTara, IDIaHUPOBAaHHWE, IPOTHO3WPOBAHHE, peaTnu3alus
MTOCTPOEHHOTO MPOEKTA.

3. YMeHHe KOHTpPOJIMPOBAaTh W OIICHWBATh CBOM y4YeOHBIE NEHCTBHS Ha OCHOBE
BbIPA0OTAHHBIX KPUTEPHEB B COOTBETCTBHUM C IIOCTABJICHHOH 3ajadell W YCIOBMAMH €
peanuzarmu.

4. OnpIT UCIONIL30BAHUS METOJIOB PEIICHHS IMPOOJIEM TBOPYECKOTO W TIOMCKOBOTO
Xapakrepa.

5. OcBoeHHE HaYaIbHBIX (POPM MTO3HABATEIBHOMN U JINYHOCTHOU pedIeKCHu.

6. CriocoOHOCTH K UCTIONB30BaHUIO 3HAKOBO-CUMBOIMYECKUX CPEJICTB MATEMATHIECKOTO
s3pika U cpeactB KT nnmg  omumcaHuss W UCCIEAOBAHUS OKPYIXKAIOIIETO MHUpPa
(mpencraBnenne MHGOPMAIINH, CO3TaHUE MOJIENIeH M3ydaeMbIX 00BEKTOB H MPOIIECCOB,



pelIeHne KOMMYHHUKATUBHBIX U [I03HABATEbHBIX 33124 U JIP.) U KaK 0a3bl KOMIBIOTEPHOH
I'PaMOTHOCTH.

7. OBnageHue pa3nUYHBIME Ccroco0amMH TOHCKa (B CIIPaBOYHOW JIUTEpaType,
o0Opa3oBaTeNbHBIX MHTEPHET-pecypcax), cOopa, oOpabOTKH, aHanW3a, OpraHU3ALUH H
nepenadd uMHQGOpMALMM B COOTBETCTBUM C KOMMYHUKAaTUBHBIMH M II03HABATEJIbHBIMHU
3aJa4aMy, YMEHHE TOTOBUTH CBOE BBICTYIUJIEHHE M BBICTYNATh C ayauo-, BHUJEO- U
rpaguYecKuM COMPOBOKACHHEM.

8. ®opmupoBaHue crenupuUeCKUX A MaTeMaTHKH JIOTHYECKUX —OIepaLuil
(cpaBHEHME, aHaM3, CHHTE3, OOOOMIEHME, KiIacCU(HKAINA, AaHAJOTWs, YCTaHOBIICHHE
MIPUYUHHO-CIIEICTBEHHBIX CBSI3€H, MOCTPOEHUE pacCyKIAeHHUI, OTHECEHHE K M3BECTHBIM
MOHATHSAM), HEOOXOAMMBIX YEJIOBEKY JIJsl TOJHOLUEHHOro (YHKIHMOHUPOBAHHUS B
COBPEMEHHOM OOIIECTBE; Pa3BUTHE JOIMUECKOr0, IBPUCTHUYECKOTO U AITOPUTMHUYECKOTO
MBIIIICHUSL.

9. OBnajieHNe HaBBIKAMU CMBICJIOBOT'O UTEHUS TEKCTOB.

10. OcBoeHne HOPM KOMMYHHKATHBHOIO B3aUMOJCHCTBUSI B MO3ULUAX «aBTOPY,
«KPUTHK», «ITOHUMAIOIIUID, TOTOBHOCTh BECTH JWAJIOT, IPU3HABATh BO3ZMOXKHOCTH M MIPaBo
Ka)XJIOTO UMETh CBOE€ MHEHHUE, CIOCOOHOCTh apryMEHTHUPOBATh CBOIO TOUKY 3PEHUSI.

11. Ymenue pabotaTh B Tape W TpPYyIIeE, JOTOBAPUBATHCA O pacIpeeseHun
(GyHKIUH B COBMECTHON ACSITEIBHOCTH, OCYLIECTBIIATH B3aUMHBIH KOHTPOJIb, a/1eK BATHO
OIICHMBAaTh COOCTBEHHOE TIIOBEJIECHHE U IMOBEACHHE OKPY)KAIOIMIHUX; CTPEMJIEHHE He
JOITyCKaTh KOH(IUKTBI, a IPH UX BO3HUKHOBEHHMH — TOTOBHOCTb KOHCTPYKTUBHO HX
pasperars.

12. HavanbHbIe TIPeICTaBIEHHS O CYIITHOCTH U OCOOSHHOCTSIX MaTEMaTHUECKOTO 3HAHMS,
HCTOPUU €TO Pa3BUTHSL, €T0 0000MIEHHOTO XapaKTepa U POJIM B CUCTEME 3HAHUH.

13. OcBoeHue 0a30BBIX NPEAMETHBIX M MEXKIPEIMETHBIX IOHATHH (aJrOpUTM,
MHOXECTBO, KJIacCU(UKALUA U AP.), OTPAKAIOIIHUX CYIIECTBEHHbIE CBSI3U U OTHOLLICHHS
MeXIy 00bEeKTaMH1 1 TIPOLIECCaMU Pa3iMYHbIX MPEMETHBIX 001acTeil 3HAHMSL.

14. Ymenue paboraTb B MarepualbHOM M HMH(OPMAIMOHHOM Cpele HadajJbHOro
obmero oOpa3zoBaHusi (B TOM 4YHCIEe C Yy4YeOHBIMH MOZEISIMH) B COOTBETCTBUH C
coJiepKaHNeM ydeOHOro npeamera «MaremaTukay.

IlIpeomemmnuwie pe3ynvmamot

1. OcBoeHue OTBITa CAMOCTOSTETLHON MAaTEMAaTHIECKON I TEIILHOCTH I10 MTOJTyYESHUTIO
HOBOTO 3HAHWS, €ro MPEoOpa30BaHUI0 W TPUMEHEHUIO Ui pelmieHus y4eOHO-
MMO3HABATEIBHBIX U yUCOHO-TIPAKTHUSCKUX 33/1a4.

2. Hcmonws3oBaHWe TPUOOPETEHHBIX MATEMATHUYCCKUX 3HAHWKA JUISI ONHUCAHUS W
06’551CH6HI/I$I OKpyXaromux IMnpeaMeToB, IMPOLCCCOB, S[BHCHHﬁ, a TaKXE OICHKU HuX
KOJIMYECTBEHHBIX U MPOCTPAHCTBEHHBIX OTHOILLICHUH.

3. OsrmameHue yCTHOH W THMCHMEHHOH MaTeMaTHYECKOHW pEeUYblo, OCHOBAMH
JIOTUYECKOTO, DBPUCTHYECKOTO W aJITOPUTMHYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs, cu€Ta W WU3MEPCHUs, NPUKHUIKA W OLCHKH, HArJSIIHOTO TPEICTABICHUS
JTAHHBIX U MPOIECCOB (CXEMBI, TAOJHUIIBI, TUArPaMMBbl, TpadUKH), UCTIOTHEHHS U TOCTPOCHUS
aNTOPUTMOB.



4. YMeHne BBITIONHATH YCTHO ¥ IICHBMEHHO apr()METHIECKHE NEHCTBUS C YUCIaMU,
COCTaBJIATh YHCJIOBbIE W OYKBEHHBIE BBIPAKEHHSA, HAXOAUTh WX 3HAYCHUS, pPemaTh
TEKCTOBBbIE 3aJ]a4M, NMPOCTEHIINE YpAaBHEHHS M HEPAaBEHCTBA, UCIIONHATH U CTPOUTH
QITOPUTMBI, COCTABISATh M HCCIENOBAaTh MpoOcTeimue (OpMylbl, paclo3HaBaTh,
n300pakaTh W HMCCIIENOBAaTh TeOMETpUUECKre (PUTYphl, padoTaTh C TAaONHIIAMHU, CXEMaMH,
JyarpaMMaMi M rpadukaMy, MHOKECTBAMH U LIETIOUYKAMH, PEACTABIIATD, aHATIM3UPOBATh U
MHTEPIPETUPOBATH TaHHBIE.

5. IlpuobpeTeHre HAYaIBHOTO OIBITA MPUMEHEHHS MAaTEeMaTHUECKUX 3HAHWUW IS
penieHns: yueOHO-TT03HABATEIBHBIX U yUeOHO-TIPAKTHIECKHX 3a1a4.

6. [IproOpeTeHre nepBOHAYAIBHBIX MIPEJICTABICHHUI O KOMITBEOTEPHOW TPaMOTHOCTH.

7. llpuobpeTeHne nepBOHAYATBHBIX HABBIKOB PAa0OTHI HA KOMITBIOTEPE.

1 knace
Obyuarwowueca Hayuamcsa:

. Ha3blBaThb  MOCIEAOBATENBHOCTh unced oT 1 o 20; pa3psaHblid coCcTaB
ypucen ot 11 go 20;

o Ha3bIBaTh W 0003HAYATH OIEPALIMHU CIIOKEHUS M BHIYUTAHUS;

o TaOJUIly CIOKEHUS OJHO3HAYHBIX YHCET W COOTBETCTBYIOIIUX CITydaeB
BEIYUTaHUS B Tipenenax 10 (Ha ypoBHE HaBBIKA).

. CpaBHUBATH TPYIIIIHI IPEAMETOB € MTOMOIIBIO COCTABIICHUS T1ap;

. YUTaTh, 3ITUCHIBATh U CPABHUBATH Yucia B mpefenax 20;

o HaxOJIUTh 3HAUYCHUS BBIPAKCHHM, COACPIKAIINX OJHO JEHCTBUE (CIOKEHUE
WJIM BRIYUTAHUE);

o peraTh IPOCTHIC 3a/1a4u:

a) PacKpbIBAIOIINE CMBICH ACHCTBUH CIIOKEHHS U BHIYUTAHUS;
0) 3a7a4uM, TPU PEIICHHHM KOTOPBIX HCIOJNB3YIOTCS TOHSATHS «YBEIUYUTH HA ...»,
«YMEHBIIUTBH HA...»;
B) 3a/1a4M Ha Pa3HOCTHOE CPAaBHEHUE;
pacrto3HaBaTh reOMETpHUIECKUE (QUTYPBI: TOUKY, MPIMYIO, Ty4, KPUBYIO HE3aMKHYTYIO,
KPUBYIO 3aMKHYTYHO, KpYyr, OBaJ, OTPE30K, JIOMAHYI0, YIOJ, MHOIOYI'OJIbHUK,
MPSIMOYTOJIBHUK, KBaJpaT.

O6ylmlomue noJjiyuam 603MONHCHOCHb HAYHUMBCA?

. BBIICIATh MPU3HAKKA IPEIMETOB: ILBET, ¢Gopma, pa3Mep, Ha3HAYCHHE,
MaTepHa;
. BBIZICJSITh 9acTh MPEIMETOB W3 OOJIBIIECH TPYIIBI Ha OCHOBE OOIIETO

npu3Haka (BUIOBOE OTJIMYKE), OOBECIUHATH TPYIIILI MPEAMETOB B OONBIITYIO TPYIITY
(Tiemmoe) Ha ocHOBE 00IIIETo MpH3HAKa (POAOBOE OTIUIHE);

) MIPOUM3BOANTH KJIACCU(MUKAINIO TIPEIMETOB, MATEMATHICCKUX O0BEKTOB IO
OJIHOMY OCHOBAHHUIO;
) HaxOJIUTh 3HAYCHHS BBIPAXKEHUH, COMEPIKAINX ABA ACHCTBUSA (CIOXKEHUE

W/W¥ BEIYUTaHUE) 0€3 CKOOOK;



CpaBHHBATh, CKJIA/IBIBATh U BEIYMTATH MMEHOBAHHBIC YHCIIA,
peuiath ypaBHeHus Buna a £ x = b; x —a = b;
peliaTh 3a1a49u B JBa JCUCTBHS HA CIIOKCHHE M BHIYUTAHHUE;

o y3HaBaTh U HA3bIBaTh IUIOCKHE I'€OMETPUYECKUE (UTYPHI: TPEYTrOJbHHK,
YETHIPEXYTOJBHUK, TSATHYTOJbHHK, [ICCTHYTOJbHUK, MHOTOYTOJIBHUK; BBIICIATD H3
MHOKECTBA YEThIPEXYTOJbHUKOB MPSIMOYTOJIbHUKH, U3 MHOXECTBA MPSMOYTOIbHUKOB
— KBAJIpaThl, U3 MHOKECTBA YTJIOB — MIPSAMOI YroJ,

o ONPECNIATH JUTUHY JaHHOTO OTPE3Ka;

. yuTaTh MHGOPMALMIO, 3aMMCaHHYI0 B TaONUIly, colepairylo He Oolee
TPEX CTPOK M TPEX CTOJIOIOB;

. 3aIOJIHATH TaOJHILY, COACPIKALIYIO0 He 00Jiee TPEX CTPOK U TPEX CTOJIOIIOB;

o peuiath apudmMeTHIecKue pedyChl U YUCIOBbIC TOJIOBOJIOMKH, COJICPIKAIIIUe
He Ooyee ABYX IEHCTBHIA.

o TaOJIHITy CTI0KEHHS M BEIYUTAHUS B nipenenax 20;

o Ha3BaHUE KOMIIOHEHT M pe3yJbTaTa ACHCTBUH CIIOKCHUS W BBIYUTAHUS,
3aBUCUMOCTb MCKIY HUMU,

o MePEeMECTUTETBHOE CBOMCTBO CIIOKCHHS;

o eIMHUIBI U3MEPEHHs UTHHBI, 00beMa W MAacChl (CaHTHMETp, ICHUMETp,

JUTP, KAJIOTPaMM).
2 kynace

Ooyuarowuiica nayuumces:

WCIOJIb30BaTh TPH  BBINIOJIHGHWW  3aJaHWi: 3HAHWUE Ha3BaHUH U
nocaenoBarenbHocTH yncen ot 1 o 100;

* HCIIOJIH30BaTh IIPH BBIYUCIICHUSAX Ha YPOBHE HABBIKOB 3HAHUS TAOJIUIHBIX
CIIy4aeB CJOXKEHHUS OJHO3HAUHBIX YHMCEI U COOTBETCTBYIOIIMX MM CIy4yaeB
BbIUMTaHUSA B nipenenax 20;

* WCIIOJIb30BATh MPU BHIMOJHEHUH apuU(PMETHUECKUX IEHCTBUN HA3BAHUS U
0003HaYCHUSI OTIepaIuii YMHOKEHUS U JICTICHUS;

* HUCIIOJIH30BATh MPHU BBIYUCICHUSAX HA YPOBHE HABBIKA 3HAHUS TAOIUYHBIX
CITy4aeB YMHOXKE€HMsSI OJHO3HAYHBIX YMCEN M COOTBETCTBYIOIIUX UM CIy4YacB
JICJICHUS,;

* OCO3HAHHO CJICJI0BATh AJITOPUTMY BBHITIOJTHEHHS JCHCTBUI B BBIPAKEHUSIX
€O CKOOKaMu U 0e3 HUX;

* HCIOJB30BaTh B PEYM HA3BaHHWE CIWHUIl W3MEPEHUS JJTMHBI, MacCCHI,
o0BEMa: MeTp, ICMUMETP, CAHTUMETP, KIIIOTPaMM, JIUTP; * YUTATh, 3AITHUCHIBATH
Y CpaBHUBATh uKcia B mpeaenax 100;

* OCO3HAHHO CJIEJIOBATh AITOPUTMAM YCTHOTO M TTUCHbMEHHOTO CJIOKEHUS U
BBIUMTAHUS yucen B npeaenax 100;



* pemiath MPOCTbIE 33/Ja4Yd, PACKPHIBAIOIINE CMBICH JCHCTBHS CIOXKEHUS U
BBIYUTAHUS, YMHOXXEHUS M JICJICHUS, HCIOJB3YIOIIUE TOHATUS «YBEIUYUTH
B...(Ha...), YMEHBIIUTH B... (HA...)»; Ha PAa3HOCTHOE M KPaTHOE CPAaBHCHHC,

* HAXOAWTh 3HAYCHUE BBIPAKEHUU, COJAEpKAIIMX JBa-TPU ACUCTBUSA (CO
ckoOKkamu 1 0e3 CKOOOK);

* pemiath ypaBHEHUs BUJa at/- X =B; X —a = B;

* U3MEPATH JUIMHY TaHHOTO OTPE3Ka, YePTUTh OTPE30K JaHHOM JJIUHBL;

* Y3HaBaTh U HA3bIBATh IUIOCKUE YIJIBL: IIPSIMOM, TYIIOM U OCTPBIN;

* y3HaBaThb U Ha3bIBaTh IUIOCKHE TeOMETpUuYecKue (GUTYpBI: TPEYroJbHUK,
YETBIPEXYTOJIbHUK, TIATUYTOJIbHUK, IECTUYTOJIBHIUK, MHOTOYTOJIbHUK;

* BBIICNATH M3 MHOXECTBA YETHIPEXYTOJIBHUKOB MPSIMOYTOJIbHHUKHU, U3
MHOECTBA MPSIMOYTOJIbHUKOB — KBAJPAThI;

* pa3nuy4aTh UCTHUHHBIC M JIOKHBIE BBICKA3bIBAaHUS (BEpHBIE U HEBEPHBIC
paBEHCTBA).

Obyuarouwguiica noayuum 603MOHCHOCHIb HAYUUMBCA'

* HCTOJIb30BaTh MPHU PEIICHUH YUEOHBIX 3a7a4 (POpMYJIbI IEPUMETPa KBaJApaTa
U TIPSIMOYTOJIHUKA;

* TMOJB30BATHCS TPU HM3MEPEHUU M HAXOXKJCHUU ITUIOMIAACH eIuHUIIAMU
u3MepeHus miomaan: lem2 , 1am2 ;

* BBITIOJIHATH YMHOXKEHHE U feneHue uncen ¢ 0, 1, 10;

* pemiaTh ypaBHEHHUs BUJaa X =B, B:X =4, B:a=X;

* HAXOJIUTh 3HAYCHHUE BBIPAKECHUM BUIA at/-D; 4-a; a:2; a-4;6:a pu 3aJJaHHBIX
YHUCJIOBBIX 3HAYEHUSIX TIEPEMEHHOM;

* pemiaTh 337a4u B 2-3 AeMCTBUSI, OCHOBAaHHBIE HAa YETHIPEX apU(PMETUUECKUX
onepanusix;

* HAXOJUTh JUTMHY JIOMAaHOW M TIEPUMETP MHOTOYT'OJIbHUKA, KaK CyMMY JIJIUH
€ro CTOPOH;

* WCTONB3ysS 3HaHUE (GOpMyJ TMEepUMeTpa W TUIOMIAJAN TMPSIMOYTOIbLHUKA
(kBajgpaTa) Mpu pelIeHUH 3a/1a4;

* YePTUTH KBAIPAT T10 33JJaHHON CTOPOHE, MPSIMOYTOJILHUK 10 33/IaHHBIM JIBYM
CTOpOHaM;

* y3HaBaTh U Ha3bIBaTh 00bEMHBIE (PUTYpHI: KO, 11ap, MUpamMHaIy;

* 3aMKCHIBAThH B TAOMUILY JaHHBIE, COACPKAIINUECS B TEKCTE;

* YUTaTh HHPOPMAIINIO, 3aJAHHYIO C TIOMOIIBIO IMHEWHBIX TarpaMM;

* pemath apudmMeTndecKkrue pedyChl U YUCIOBBIE TOJOBOJIOMKH, COCPIKAIINE
JIBa IeHCTBUS (CJI0KEHHUE W/WITH BHIYUTAHUE);

* COCTaBJISITh UCTUHHBIC BBICKA3bIBaHUS (BEPHBIE PABEHCTBA U HEPABEHCTBA);,

* 3aMOJIHATh MaruyecKue KBaapaTsl pazmMepom 3x3;

* HAXOJIUTh YHCJIO TIEPECTAHOBOK HE 0oJiee YeM U3 TPEX IIIEMEHTOB;



®* HAXOOUTh YHCJIO I1ap Ha MHOXKCCTBE U3 3- 5 371eMEHTOB (‘II/ICJ'IO COYETaHUU 110
2);

¢ HaxOoAWTb 4YHUCIO IIap, OAHWH O3JIEMCHT KOTOPBIX INIPHUHAMICKUT OJHOMY
MHOXECTBY, a IPYrOi — BTOPOMY MHO>KECTBY;

¢ IIPOXOJUTH YHCIIOBBIC J'Ia6I/IpI/IHTI>I, coacpiKamue JAIBOC-TPpOC BOPOT.*
O6’b5ICH$ITb pemeHHe 3a1a4 II0 HepeKJIaI[BIBaHI/IIO OI[HOI71 — ABYX IIaJIO4YCK C
3aJaHHBbIM YCJIOBUEM U PEHICHUCM,

* pemarth MPOCTEHIINE 3aJaui Ha pa3pe3aHue U cocTaBlieHHe QUryp;

®* YMCTH O6’LHCH}ITB, KaK IMOJIYYCH pPE3YyJibTaT 3aJaHHOI'O MAaTEeMaTH4YCCKOI'O

doxyca.

3 kaace

OOyuaronmiicss HayIuTCs:

* HCIIOJIB30BATh MIPH PEIICHUN YUeOHBIX 3a/1a4 Ha3BaHUS U MOCJIEI0BATEIbHOCTD
yucen B npeaenax 1000 (¢ kakoro 4yucia HAYMHAETCS HATYPAIbHBIN PSiJ] YUCET, KaK
o0pa3zyercs KaKI0e CIeIyIOIIee YHCIO B 3TOM PAY);

* 00BSICHATD, KaK 00pa3zyeTcs Kax/as CleIyrollas CYeTHAs €AUHUIIA;

* HCIIOJIB30BATh MPH PEIICHUN YUEOHBIX 3a/1a4 €IUHUIBI U3MEPEHUS ATUHBI (MM,
CM, IM, M, KM), Macchl (KT, IICHTHEP), TUIomaan (cM2 , 1M 2 , M 2 ), BpEMEHHU
(cekyHza, MMUHYTA, Yac, CyTKH, HEJIeNsl, MECsIIl, TO/, BeK) U COOTHOIIEHUE MEXTY
eAMHUIIAMU KaKI0M U3 BEJTUYHH;

* HCIIOJIB30BATh MPH PEHICHUH y4eOHBIX 3a7a4 (OPMYIIbI ITOMIAIN U IEpUMETpa
MPSIMOYTOJIbHUKA (KBaApara);

* MOJIH30BAThCS JIJIsl OOBSICHEHUS U 00OCHOBAHUS CBOMX JICUCTBUN N3YUCHHOMN
MaTeMaTHYeCKOW TEPMUHOJIOTUEN;

* YUTaTh, 3aMUCHIBATh U CPAaBHUBATH uncia B npeaenax 1000;

* IPEICTABIATH JIFOO0E TPEX3HAUHOE YUCIIO B BUAEC CYMMBI Pa3psIIHBIX CIaraeMbIX;
* BBINIOJIHATH YCTHOE YMHOKEHUE U JienieHne yrcen B npezenax 100 (B Tom uucie u
JIEJICHUE C OCTATKOM);

* BBINOJIHATH YMHOKeHHE U aenenue ¢ 0, 1, 10, 100;

* OCO3HAHHO CJIEJIOBATh aJITOPUTMAaM YCTHBIX BHIYUCIICHHUH NP CIIOKEHUH,
BBIYATAHUH, YMHOKCHUH U JICJICHHH TPEX3HAYHBIX YHCEIT, CBOJUMBIX K
BbIUKCIICHHIM B ipeAenax 100, u anroputMaM MUCHbMEHHBIX BBIYMCICHUN MPU
CJIO)KE€HWH, BBIYMUTAHUH, YMHOKCHUH M JICTICHUH YUCEN B OCTAJBHBIX CIydasx;

* OCO3HAHHO CJIEJIOBATh aJITOPUTMAaM MPOBEPKHU BBIUMCIICHHUIA,

* HCIIOJIB30BATh MPH BHIYMCICHUSAX U PEIICHUSX Pa3IMYHbIX 331a4
pacnpeenTeNbHOE CBOMCTBO YMHOKEHUS U IENIEHNSI OTHOCUTEIBHO CYMMBI
(YMHOXEHUE U JCJICHHE CYMMBI Ha YHCIIO),

* COYETATEIPHOE CBOMCTBO YMHOKCHHUSI JUIsI pAIIMOHATIN3AI[UN BEIYUCIICHUI;



* YUTATh YUCIIOBbIE U OYKBEHHBIE BBIPAXKEHHUSI, COJIEpIKAIUE HE OoJiee IBYX
JIENCTBUI C UCIIOIL30BAaHUEM Ha3BaHUI KOMIIOHEHTOB;

* pemiath 3agaun B 1-2 neiicTBus Ha Bce apudmernyeckue apudmMeTnyecKum
Croco0oM (¢ OTOpOi Ha CXEMBI, TAOTUIIBI, KPATKUE 3aMCU U IPYTUE MOACIIH);
HAaXOJUTbh 3HAYEHUSI BEIPAKCHUH B 2-4 NEHCTBUS;

* MCIOJIB30BATh 3HAHHE COOTBETCTBYIOIIUX (HOPMYJI IIOMIAN U IEPUMETPa
MPsIMOYTOJIbHUKA (KBaJpaTa) MPpH PElICHUH Pa3IMYHBIX 3a7a4;

* MCIOJIB30BATh 3HAHHE 3aBUCUMOCTH MEX/Ty KOMIIOHEHTaMH U pe3yJIbTaTaMu
JEHCTBUI MPH pelieHnH ypaBHEHUHN BUaa a +/-x=0, a - x=0, a:x=0;

* CTPOUTH Ha KJIETYATON OyMare mpsiMOYTOJIBHHUK M KBAJPAT 110 33JaHHBIM JJIMHAM
CTOPOH;* CPAaBHUBATh BEIIMYMHBI TIO UX YUCIOBBIM 3HAUYECHUSM, BBIPAXKATh JaHHBIC
BEJIMYMHBI B M3yUYCHHBIX CIMHUIIAX H3MEPCHUS;

* OIPENENATh BpeMs 10 YacaM ¢ TOYHOCTBIO 0 MUHYTHI;

* CPaBHUBATH M YIIOPSAI0YUBATE OOBEKTHI 110 PAa3HBIM IPU3HAKAM: JITTMHE, Macce,
00BEMY;

* YCTaHABJIMBATH 3aBUCHMOCTh MEXK]Ty BEIMIMHAMH, XapaKTCPU3YIOIIHMH
MIPOLIECCHI: JIBUKCHUSI(IPOUICHHBIN My Th, BPEMSI, CKOPOCTb), KYTLTU-TIPOAAXKU
(KoJ1-BO TOBapa, 1Ie€Ha, CTOUMOCTH ).

Oodyuarouwguiica noayuum 603MONCHOCMb HAYUUMBCA.

* UCTIOJIH30BATh NP PEIICHUH Pa3IMYHBIX 33724 3HaHUs (opMyIel 00BEMa
NPSMOYTOJIBHOTO Mapajuiesnenunena (Kyoa);

* MCITOJIB30BATh TIPH PEIICHUN PA3IMYHBIX 3379 3HAHUS (DOPMYITBI yTH;

* HCIIOJIB30BATh MPH PEIICHUN PA3IMYHBIX 3a7a4 3HAHUS O KOJMYECTBE, Ha3BAaHUSAX
U TI0CJIE1I0BAaTEIbHOCTH IHEN HENeH, MECALIEB B TOY;

* pemiath 3a1a4u B 2-3 AeiicTBUS Ha Bce apu(MeTUYecKue NeHCTBUs
apupMETUYECKUM CTIOCOOOM (C OTIOPOM HAa CXEMBI, TAOIHUIIbI, KPATKUE 3aIUCH U
JIpyTrUe MOJIETH);

* HaXOJIUTh 3HAYCHHS BRIPAKESHUH BUIA a +/- B; @ * B; a : B TIPH 3aJIaHHBIX
3HAYEHUSX MEPEMECHHBIX;

* pemiaTh CIocOOOM T0100pa HEPaBEHCTBA ¢ OHOM NMEPEMEHHOMN BU/A: a + X < B;
a- x>b;

* UCTIOJIH30BATh 3HAHKME 3aBUCUMOCTH MEXTy KOMIOHEHTAMH U pe3yJIbTaTaMu
JEVCTBH MPH pellieHNH ypaBHEHUN BUJa a- X =c*bj;a-x=c+xb;x+a=c-b; a-
x=cb;x:a=ctb;

* HCIIOJIB30BATh 33/IaHHBIC YPABHEHUS MIPH PEIICHUH TEKCTOBBIX 3a7a4;

* BRIUKCIIATH 00BEM Mmapasuienenumnena (Kyoa);

* BBIYHCIISATH TUIONIAIh U IIEPUMETP COCTABIICHHBIX M3 MPSIMOYTOJILHUKOB (DUTYD;

* BBIJICJIATH U3 MHOYKECTBA TPEYTOJIbHUKOB MPSMOYTOJIbHBINA U TYIOYTOJIBHBIMH,
paBHOOEIPEHHBIN U PABHOCTOPOHHHUH TPEYTOJILHUKHY;

* CTPOUTH OKPYKHOCTH 10 3aJJaHHOMY PaJuycy;



* BBIJICJIATH U3 MHOYKECTBA T€OMETPUUYECKUX PUTYDP TIIOCKHE U 00BEMHBIE
urypsr;

* y3HaBaTh U Ha3bIBaTh 00bEMHBIE (PUTYpHI: TapalJIeNenuIe]], map, KoHyc,
MUpPaMHTy, TATHHIP;

* BBIJCIISATH U3 MHOXKECTBA MapaJuIeNIeIUIeIoB Kyo0;

* pemiath apuMeTHIecKrue pedychl U YUCIOBEIE TOJIOBOJIOMKH, COJEpIKaIiue 4
apudmeTnyecKkux IeHCTBUS;

* YCTaHABJIMBATH MPUHAIC)KHOCTD WM HETIPUHAIIIC)KHOCTH MHOXKECTBY JaHHBIX
AJIEMEHTOB;

* pa3nU4aTh UCTHHHBIC U JIOKHBIC BHICKA3bIBAHUS C KBAHTOPAMHU OOIITHOCTH U
CYIIIECTBOBAHHS;

* YUTaTh HH(POPMAIIHIO, 32/IAHHYIO C IIOMOIIBIO CTOJIOYATHIX, TMHEHHBIX
JTyarpaMm, Taonuil, rpados;

* CTPOUTH HECJIOKHBIC IMHEHHBIC U CTOJI0YAThIC JUATPAMMEI 110 33JaHHOU B
TabauIe nHpOpMaIuu;

* pemiarh yI00HBIM JJ1s ce0st CtocoO0M (B TOM YHCIIE M ¢ TIOMOIIBIO TAOIUIT 1
rpadoB) KOMOWHATOPHBIE 33]]a4K: HAa IEPECTAHOBKY U3 TPEX FJIEMEHTOB, IIPABHIIO
MIPOU3BEJICHNUS, YCTAHOBJICHHE YHCIIa AP HA MHOXKECTBE U3 TPEX — MATH
AIIEMEHTOB;

* pemiaTh yI0OHBIM 7151 ce0s1 CTOCOOOM (B TOM YHCJIE€ U C TIOMOIIBIO TaOIUIT U
rpadoB)oruuecKue 3agaun, cojaepKamre He 6onee TpEX BHICKA3bIBAaHUI;

* BBIITUCBHIBATH MHOKECTBO BCEBO3MOXKHBIX PE3YyJIbTATOB (MCXO0B) IPOCTEHIIINX
CIIy4aifHBIX SKCIIEPUMEHTOB;

* IPAaBUJIBHO YNOTPEOISATh TEPMHUHBI «UAIE», «PEKEN», «CIYUAHO», KBO3MOKHOY,
«HEBO3MOXHO» TpU (HOPMYITUPOBAHUU PA3TUUHBIX BHICKA3bIBAHUMA

;* COCTABJIATH aJITOPUTMBI PEIICHUS MTPOCTEHIIINX 3324 Ha IIEPETMBAHNC;

* COCTABJIATH aJITOPUTM MOKCKA OJHOM (haIbIIIMBON MOHETHI Ha YAIlIEYHBIX BECax
0e3 Tupb (IIPU KOJIMIECTBE MOHET He OoJiee JICBSITH).

4 kjaacce

Buvinycknuk nayuumes:

* HCTIOJIH30BATh TP PEIICHUH Pa3IMYHBIX 33]1a4 Ha3BaHHE U TOCIIEI0BATEILHOCTh
yucen B HaTypaibHOM psaxy B peaenax 1000000 (c kakoro uynciaa HaYUMHAECTCS
ATOT Psl, KaK 00pa3yeTcst KaXI0€ CIASAYIONIEE YUCIIO B 3TOM PSIIY);

* 00BSCHATD, KaK 00pa3yeTcs Kaxk/as CIeIyIoIIasi CYeTHAs €IUHUIIA;

* HCII0JIb30BATh MPH PEIICHUN PA3IMYHBIX 3a[a4 Ha3BaHUA U MOCIIEI0BATEIbHOCTh
pa3psI0B B 3aMKUCH YHCIIA;



* HCII0JIB30BATh MIPH PEIICHUU PA3IMYHBIX 3374 Ha3BaHUA U MOCIIEI0BATEIbHOCTh
MEPBBIX TPEX KIIACCOB;

* paccka3bIBaTh, CKOJIBKO Pa3psI0B COACPKUTCS B KAXKIOM Kilacce, OObSICHSTD
COOTHOIIIEHUE MEXKIY Pa3psiiaMu;

* HCII0JIB30BATh MIPH PEIICHUU PA3IMYHBIX 3a7[a4 3HaHUS O KOJIMYECTBE Pa3psIOB,
COZIEPIKAILMXCS B KAXKIOM KJIacce, O NO3UIMOHHON AECATUYHON CUCTEME
CUHCJICHUS;

* HCIIOJIB30BATh MPH PEIICHUN PA3IMYHBIX 33724 3HAHUE O SAMHHUIIAX U3MEPECHHUS
BEJIMYMH (JJTMHA, Macca, BpeMs, TUIOMIA/Ib), COOTHOIICHUN MEXTy HUMU;

* HCIIOJIB30BATh MPH PEIICHUN PA3IMYHBIX 33724 3HaHUE O (QYHKIIMOHAIBLHOM
CBSI3M MEXY BeIMUMHAMU (1I€Ha, KOJIMYECTBO, CTOUMOCTbh; CKOPOCTb, BpeMS,
paccTosiHue; IPOU3BOJUTEIBLHOCTD TPY/a, BpeMs paboThl, paboTa);

* BBINOJHATH YCTHBIE BbIuMCiIeHHs B ipenenax 1000000 B cimyyasix, CBOAUMBIX K
BBIUHCIICHUSAM B mipezenax 100, ¥ MICbMEHHBIC BBIYHCICHUS B OCTATBHBIX
CJIy4asix, BBIIOJHATH IPOBEPKY MPABUILHOCTH BBIUUCIICHHIA;

* BBIIIOJIHATh YMHOXKEHUE U AeneHue B npeaenax 1000;

* pemaTh IPOCThIe U COCTABHBIC 3a/1a4H, PACKPBIBAIOIINE CMBICT apU(METHIECKIX
JCHCTBYI, OTHOIIICHHS MEX Ty YACIAMH U 3aBUCHMOCTh MEXy TPpyIIaMu
BEJIMYMH
* (11eHa, KOJTMYECTBO, CTOMMOCTh; CKOPOCTh, BPEMSI, PACCTOSIHHCE,
MIPOU3BOIUTENBHOCTD TPY/Ia, BpeMs paboThl, paboTa);

* pelIaTh 3aJja4M, CBSI3aHHbBIE C IBIKCHUEM JIBYX 00BEKTOB: HABCTPEUY U B
MPOTUBOMOIOKHBIX HAPABIEHUSX;

* pemiaTh 3aJja4M B [BA-TPHU JACHCTBHS HA Bce apu(PMETHIECKUE TCHCTBUS
apuMeTHnyecKuM crocodoM (¢ Omopor Ha CXEMbI, TAONHUIIbI, KpaTKUE 3allUCH
IpyTrue MOJIENN);

* OCO3HAHHO CO3/1aBaTh AITOPUTMbI BHIYHCICHUS 3HAUCHUI YMCIIOBBIX BBIPAKCHUH,
cozepxammmx 710 3-4 nercTBuil (co CkoOKaMu U 0€3 HUX), Ha OCHOBE 3HAHMS
MIpaBmJIa O MOPSIIKE BBHITIOTHEHUS ICWCTBUN U 3HAHUS CBOWCTB apr(PMETHUECKHUX
JCHCTBHH M CJIEIOBATh 3TUM QJITOPUTMAaM, BKITFOUAsT aHAIH3 M MPOBEPKY CBOMX
JIEHCTBUIA;

* POYUTATH 3aITUCAHHOE C IIOMOIILI0 OYKB IIPOCTEHIIee BRIpaKeHHE (CYMMY,
Pa3HOCTh, MPOU3BEICHUE, YACTHOE), KOTAa OJNH U3 KOMIIOHEHTOB JICHCTBHS
0CTaeTCs TIOCTOSTHHBIM M KOTJ[a 00a KOMITOHEHTA SIBJITFOTCS IEPEMECHHBIMU;

* OCO3HAHHO TOJIL30BAThHCS ATOPUTMOM HAXO0XKICHUS 3HAUYCHUS BBIPAKCHUI C
OJIHOM MEPEMEHHOU MPH 3aJJaHHOM 3HAYEHUH MEPEMEHHBIX;

* HCIIOJIB30BATh 3HAHUE 3aBHCUMOCTH MEXKIY KOMIIOHEHTAMHU U Pe3yIbTaTaMu
JEHCTBUS CIIOKEHUS, BRBIYUTAHUS, YMHOXKEHUS U JIEJICHUSI IPU PELICHUH
ypaBHEHHI BHUJA: a+X=b; X-0=b; a-x=b; a:x=b; X:0=b;

* YMETh CPaBHUBATh 3HAYEHUS BBIPAXKEHUHN, COJEPIKAIIUX OJTHO IEHCTBHE;



* IOHUMATh U OOBSACHATH, KAK U3MEHSETCS PEe3yJIbTaT CIIOKEHUS, BRBIYUTAHMUS,
YMHOXKEHUS U JICIICHUS B 3aBHCUMOCTH OT OJTHOM M3 KOMITOHEHT;

* BBIUKCIIATH 00bEM IMapasuienenumesna (Kyoa);

* BBIYMCIIATH TUIOMIAAb U TIEPUMETP (PUTYpP, COCTABICHHBIX U3 MPSIMOYTOJIHLHUKOB;

* BBIJICJIATH U3 MHOXKECTBA TPEYTOJIbHUKOB MPSMOYTOJIbHBIN U TYIOYTOJIBHBIH,
paBHOOEIPEHHBIN U PABHOCTOPOHHHUH TPEYTOJILHUKHY;

* CTPOUTH OKPYKHOCTH T10 33JJaHHOMY PaJuycCy;

* BBIICJISITh U3 MHOXKECTBA T€OMETPUUYECKUX (PUTYP TIOCKHE U 0ObEMHBIE
urypsr;

* pacro3HaBaTh T€OMETPHUECKUE (PUTYPBI: TOUKA, TUHUS (TIpsMast, KPHBasi),
OTPE30K, JIy4, JTJOMaHasi, MHOTOYTOJIbHUK M €T0 JIEMEHTHI (BEPIINHBI, CTOPOHBI,
YTJIB1), B TOM YHCIIE TPEYTOJIBHUK, MPSIMOYTOJIBHHK (KBapaT), yroi, KpyT,
OKPYXHOCTb (LIEHTp, paanyc), napamuienenumnen (Ky0) U ero s3JeMeHThI (BEpIIHHBL,
pebpa, Tpann), MUpaMuy, map, KOHyC, HUIAHID;

* HaXOJIUTh CpeHee apuhMETHIECKOE ABYX UHCE.

Boinycknuk nonyuum 603mM0x3cCHOCHIb HAYUUMbBCA .

* HCIIOJIB30BATh MIPH PEIICHUU PA3IMYHBIX 3a7a4 U 00OCHOBAaHUU CBOUX JCUCTBUI
3HaHHWE O Ha3BaHUU U TOCIIe0BaTEIbHOCTH uncen B npeaenax 1000000000;

* IMETh MIPEJICTABICHHUE O TOM, KaK YHTaTh, 3aMIUChIBATh U CPABHUBATH YUCIIA B
npexaenax 1000000000;

* BBITIOJIHATH MPUKUAKY PE3yJTbTATOB apU(METHUECKUX JACUCTBUN MTPH PEIICHUN
MPAKTUYECKHUX U MPEAMETHBIX 33]1a4;

* OCO3HAHHO CO3/aBaTh aJTOPUTMbI BRIYUCIICHUS 3HAYEHUH YHCITOBBIX
BBIpAXXEHUH, coepkaiux 10 6 neicTBuii (co ckookamu 1 0e3 HUX), Ha OCHOBE
3HAHUS MIPaBUJIA O MOPSIIKE BHIIOTHEHUS ICUCTBUN U 3HAHUS CBOWCTB
apu(METHIECKUX ACUCTBUH U CIIEOBATh 3TUM aJTOPUTMaM, BKIIIOYast aHATTU3 U
IIPOBEPKY CBOMX JEHCTBUN;

* HAXO/IUTh YacCTh OT YHCIIA, YHCIIO TI0 €r0 YacTH, Y3HaBaTh, KAKYIO YacTh OJTHO
YHCII0 COCTABIISET OT JIPYroro;

* IMETh MPEJICTABIICHHUE O PEIICHUH 3aJ]ad Ha YaCTH; * MIOHUMATh U OOBSICHATH
peleHue 3aj1ay, CBSI3aHHbIX C IBM)KEHUEM JIByX OOBEKTOB: BIOTOHKY U C
OTCTaBaHUEM;

* YUTATh U CTPOUTH BCIIOMOTATEIbHBIC MOJIETH K COCTABHBIM 33/la4yaM;

* pacro3HaBaTh IUIOCKUE TeOMETPUIECKUE PUTYPBI TP U3MEHEHUH HX TTOJIOKEHUS
Ha IJIOCKOCTH;

* pacro3HaBaTh OOBEMHBIE TeJa: apauienenumnes (Ky0), mupamuaa, KOHyC,
WIMH]IP — TIPU U3MEHEHUH UX TOJIOKEHUS B TPOCTPAHCTBE;

* HAXOAUTh 00BEM (PUTYP, COCTABIICHHBIX U3 KYOOB U TapaJIJICIICIIUIICIOB;

* MCIIOJIB30BATh 33/IaHHBIC YPABHEHUS IIPH PEIICHUU TEKCTOBBIX 33/1a4;



* pelIaTh YpaBHEHUs, B KOTOPBIX 3aBUCUMOCTh MEXKIY KOMIIOHEHTAMU U
PE3yJIbTaTOM JIEHCTBUSI HEOOXOAMMO MTPUMEHHUTh HECKOJIBKO pa3: o+ X+b=c;
(x+b):c=d; o£tx£b=c u ap.;
* YUTaTh HH(POPMAIIHIO, 3AMMMCAHHYIO C TIOMOIIBIO KPYTOBBIX JHATPAMM;
* HAXOJUTh BEPOSITHOCTH MPOCTEHIINX CITyYalHBIX COOBITH;
* HAXOJIUTh CpeHee apUPMETHICCKOE HECKOIBKIX THCET

Conep:xxanue Kypca1

Yucaa u apudpmernyeckue aeiictBusi ¢ HUMHU (200 4). COBOKYITHOCTH IIPEIMETOB
i Quryp, odmagaromux oomuM cBoiictBoM. CocTaBlIeHHE COBOKYITHOCTH TI0 3aIaHHOMY
CBOMCTBY (MpHU3HAKY). Belienenue 4acTu COBOKYITHOCTH.

Cpasnenue cogoKynHocmetl ¢ NOMOWBIO COCMAGIEHUsL nap: OomvbuLe, MeHbULe, CHIOTbKO
Jrce, bobule (Menblie) Ha ... NOPAOOK.

CoeduneHue co6okynHocmel 6 O0OHO yenoe (crodxcenue). Yoanenue uwacmu
cosoxynnocmu (viuumanue). Ilepemecmumenvroe c8OUCMBO CLONCEHUS COBOKYNHOCHEU.
Cea3b Medcoy CrodxiceHuem U blyumanuem co80KynHOCMell.

Uncio KaK pe3ynbTaT CYETa PEIMETOB U KaK Pe3Vibimam U3MepeHUs eIUYUH.

O6pazoBanune, Ha3Banue W 3amuch uucen or O mo 1000000000 000. ITopsmox
cienoBaHus mpu cué€re. Jecatuunble enuHuibl cuéta. Paspsansl u knaccel. [IpencraBnenue
MHOTO3HAYHBIX YUCENT B BHJE CyMMBI Pa3psiTHBIX claraeMbix. (Cgsa3b medcoy Oecamuynou
cucmemou 3anucu yucen u 0ecimudyHol CUCmeMol mep.

CpaBHeHHe U yIopaJ0ueHHe YUCell, 3HAKU CpaBHEeHUs (>, <, =, #).

CrnoxeHue, BBIYATAaHUE, YMHOXEHHE W JEJIeHHE HATypPaIbHBIX 4YHCEl. 3HAKH
apudmernyeckux nperctBuii (+, — X , : ). Ha3BaHWS KOMIIOHEHTOB W pE3yJIETATOB
apu(pMeTHYECKUX JICUCTBUH.

HarnsimHoe n300pakeHne HaTypalibHBIX YKCEeNl U IEHCTBUI ¢ HUMHU.

Tabmuma cnoxenns. Tabmuna yMHOXeHHS. B3amMocBs3p  apudmeTndecKkux
JMEHCTBUA (MEXTy CIOKEHHEM W BBEIYUTAHHUEM, MEXIYy YMHOKCHHEM | JICIICHHUEM).
HaxoxieHne Hen3BeCTHOTO KOMIIOHEHTa apu(METHIeCKOro JieiicTBusl. YacTHBIE ciydan
yMHOxeHus u nenenus ¢ 0 u 1. HeBo3moxHOCTh neneHus Ha 0.

Pa3zHocTHOe cpaBHEeHME uncen (OosblIe Ha ..., MEHbILE Ha ...). KpaTHoe cpaBHEeHHE
yrcen (OOJbIE B ..., MEHBIIIE B ...). Jenumenu u kpamubie.

Ce513b MeHcOy KOMROHEHMAMU U PE3YIbIMAMAMU APUPDMEMULECKUX OetiCIEUL.

CBOJCTBa CIIOKEHUSA U YMHOKEHUS: IEPEMECTUTEIBHOE U COUYETATENbHOE CBONCTBA
CIIOKEHHS M YMHOXEHHS, PaCIpEeeNIMTEIIbHOE CBOMCTBO YMHOXEHHS OTHOCHTEIHHO
CJIOXKEHUS Y BEIYUTAHWS (MPaBUIa YMHOXXEHHUS YUCIIa HA CYMMY M CYMMEI Ha YHCITO, YHCTIa
Ha Pa3HOCTh W Pa3HOCTH Ha 4ncio). [IpaBuiia BEIYMTAHUS YUCIA U3 CYMMBI B CyMMBI U3
YuCia, IeNeHUs] CYMMBI U PA3HOCTH Ha YHUCJIO.

! MpsmeiM mpudtoMm o0603HAUEHB pa3felbl, MOJHOCTHIO 00ecHeunBalolIne

tpeboBannss ®I'OC HOO k NTUYIHOCTHBIM, METampeAMETHBIM W TMPEAMETHBIM pe3yJbTaTaM
00pa3oBaHUs 10 MATEMATHKE, & KYPCUBOM — TE Pa3JIeIIbl, KOTOPBIC yUAIUECS HMEIOT BO3MOXKHOCTb
JIOTIOJTHUTEIHHO OCBOUTH MPU OOYYCHUH IO JJAHHOW MPOTrpaMMme.



Henenne c ocratkoM. Komnonenmsi OeieHus ¢ OCIAMKOM, 83AUMOCBA3bL MeHCOY
HUMU. Aneopumm Oefienus ¢ OCIamKoM.

OreHKa ¥ IPUKUIKA PE3YJIbTATOB apU(PMETHICCKUX TCHCTBUH.

MOHETHI B KYIIOPEHI.

Yucnopoe BbIpaxkeHue. Ilopsaok BBIMOJIHEHUS JIEUCTBUA B  YHCIIOBBIX
BBIPQKCHHSIX CO CKOOKaMH U 0e3 ckoOok. HaxoxkieHre 3HaUCHHS YUCTOBOTO BBIPAKCHUSL.
Hcnons3oBanue CBOWCTB  apuMETHYECCKUX  JEUCTBUH NI pallMOHAIHU3AIUU
BBIYMCIIEHUI (TIepecTaHOBKAa W TPYIIIHPOBKA CJaraeMplXx B CyMMeE, MHOXHWTEIeH B
MIPOM3BEACHUH U JIp.).

AJNTOPUTMBI  TUCHMEHHOTO  CIIOXKCHHUS, BBIYMTAHWSA, YMHOXCHHUS U JICICHHS
MHOTO3HaYHBIX Yrcell. CrocoObl MPOBEPKH MTPABUIIFHOCTH BBIUHCICHHUH (AITOPUTM, 00paTHOE
neiicTBre, IPUKHUIKA Pe3yIbTaTa, OlEHKA JOCTOBEPHOCTH, BEIUMCIICHHE Ha KAIIBKYIATOPE).

Hzmepenus u opoou. Heoocmamounocms HamypanbHuiX Yucen 018 npaKkmuyeckux
usmepenuti. IllompedHocmu npaxmuyeckux uMepeHull Kax UCMOYHUK DACUIUDeHUs]
NOHAMUS YUCIA.

Homu. CpaBuenue noneit. Haxoxnenue g0y 4yuciia v 9ucia mno goue. Ilpoyenm.

llpobu. Haznsonoe uzobpasicenue 0pobetl ¢ nomMowblo 2eomMempuieckux guayp u Ha
yucnogom yue. CpasHerue Opodeli ¢ 00UHAKOBLIMU SHAMEHAMENAMU U Opodell ¢ 0OOUHAKOBbIMU
yuciumenamu. enenue u Opoou. Haxooicoenue wacmu wucia, uucia no e2o wacmu u 4yacmu,
KOMOPYIO 00HO YUCIO cOCmagisem om opyeo2o. Haxooicoenue npoyenma om yucia u uucia
1o e2o0 npoyexnmy.

Cnoowcenue u goluumarue 0podeti ¢ 00UHAKO8bIMU 3HAMeHamensimu. [Ipasunvrble u
Henpasunvhvle Opodu. Cmewannvie uucia. Buvloenenue yenoti wacmu u3 HenmpasuibHOU
opodu. Ilpedcmasnenue cmewannoco wucia 6 6ude Henpasuivhol opoou. Cnoogicenue u
BLIUUMAHUE CMEUAHHBIX YUCET (C 0OUHAKOBIMU 3HAMEHAMENAMU OPOOHOU Yacmu).

TexcroBbie 3agaum (130 4). VYcnoBue u BOImpoc 3aJayd. Y CTaHOBJICHHE
3aBUCHMOCTH MEXJy BCJIIMYMHAMHU, IIPESACTABICHHBIMM B 3ajgade. [lpoBeneHue
CaMOCTOSITEIFHOTO aHanm3a 3a1a4yu. [locTpoeHne HaTISAHBIX MOZENel TeKCTOBBIX 3aadu
(cxembl, TaONHIBI, JUarpaMMbl, KpaTKOW 3amucu u Ap.). [InanupoBanue xoma perieHus
3amadu. Pemienne TEKCTOBBIX 3amad apu(METHUECKHM CIOCOOOM (0 JEHCTBUSAM C
MOSICHGHHEM, 10 JEHCTBHSM C BOIPOCAMH, C IOMOIIBIO COCTABJCHHUS BbIPAKCHH).
Apudmernueckue JEWCTBUS C BeIMYMHAMU Tpu pemreHuH 3aaad. CooTHeceHue
MOJIyYEHHOTO pe3yJibTaTa C YCJAOBHEM 3ajaud, OICHKA ero MpaBaonoao0us. 3amuch
PEIICHHUs U OTBETa Ha BOMPOC 3aa4n. [IpoBepka perieHus 3a1a4n.

3aoauu ¢ nexoppexmHvIMU GopmyIUPOSKaAMU (TUUHUMU U HENOTHLIMU OAHHbIMU,
Hepeanvubimu ycaogusamu). Llpumepsl 3a1a4, peraeMbiX pa3HbBIMHA CITIOCOOaMU.

BoisiBneHue 3aaay, HMEIOIIMX BHEIIHE pa3jiuyHble (adysbl, HO OJUHAKOBOE
MaTeMaTH4YeCKOE pelieHue (MOICIb).

IIpocTeie 3aa49n, pacKpHIBAIONINE CMBICHT apU(PMETHICCKUX ACHCTBHUI (CIOXKEHHE,
BbIUMTAHHE, YMHOXKCHHUE, NEIICHUE), COJACPIKAIIME OTHOLICHUS «0ojbiie (MEHbIIE) Ha ...»,
«OombIIIe (MEHBIIE) B .. ..

3amauu, comeprKaliie 3aBUCUMOCTh MEXK/Iy BeJIMYMHAME BHIa & = D - C: myTh —
CKOpPOCTh — BpeMs (3aJaud  Ha JBIKCHHE), OOBEM BBHINOJIHEHHOW paboOThl —



MPOU3BOIUTEIHLHOCT TPyAa — BpeMs (3agauu Ha paboTy), CTOMMOCTh — II€Ha TOBapa
— KOJIMYECTBO TOBapa (3a1aun Ha CTOMMOCTB) U Jp.

Knaccugpurayusa npocmuix 3a0au uzyueHuvlx munos.

CocraBHbIC 337]a4H Ha Bce 4 apudMeTHICCKUX AeHCcTBUsA. Obwutl cnocob anamusa
U peuenst COCMAsHOU 3a0auyi.

3adauu na Haxodcoenue 3a0yManHo20 yucaa. 3a0ayqu Ha HaxodcoeHue Yucen no ux
cymme U pasHocmu.

3amauu Ha MPUBEJICHUE K CIHHHIIC.

3aauu Ha OIpe/ieTICHUE Havaja, KOHIA M TIPOIOIDKUTETHHOCTH COOBITHSI.

3amayu Ha HaXOXKACHHE JOJH IEJIOT0 U IIEeJOTo Mo ero goie. Tpu muna 3aday Ha
0podu. 3adauu Ha HaxoxcOeHUe NPOYEeHMA OM YUCIA U YUCIA NO €20 NPOYEHM) .

3adauu Ha ooHOB8pemeHHOe O8udiceHue 08YX 00beKmos (Hagcmpeyy opye opyey, 8
NPOMUBONONIONHCHBIX HANPABGIEHUSIX, BOO2OHKY, C OMCMABAHUEM,).

[pocTpancrBennbie oTHOmEeHus1. ['eomerpuyeckue purypsl u BeauuuHsbl (60 1).
OCHOBHBIC TPOCTPAHCTBEHHBIC OTHOIICHUS: BBIIIC — HIDKE, IMUPE — YXKe, TOJIE —
TOHBIIE, CIIEpEeAN — C3aJI1, CBEPXY — CHU3Y, cJieBa — CIlpaBa, Mex1y u aAp. CpaBHeHHE
¢uryp no Gopme u pazmepy (BU3yallbHO).

PacriozHaBaHue ¥ Ha3bIBAHUE TEOMETPUYECKUX (OPM B OKPYKAIOIIEM MHpPE: KPYT,
KBaJIpaT, TPEYTOJLHUK, TPSIMOYTOILHUK, KYO, MIap, MapauIe/enure, MMPaMuia, [UIHHID,
koHyc. [IpencraBnenus o INIOCKUX ¥ MPOCTPAHCTBEHHBIX TeOMeTpHIecKHX purypax. Oonacmu
U epanuybl.

Cocmasnenue ¢ueyp uz uacmeii u pazbuenue @ueyp Hna uyacmu. Pasencmeo
eeomempuyeckux gueyp. Koncmpyuposanue ghueyp us nanrouex.

Pacro3naBanne u n300pakeHne reoMeTpuIecKux QUTyp: TOUYKa, TUHUS (KpH Bad,
npsiMasi, 3aMKHyTas W HE3aMKHYTas), OTpPE30K, JIyd, JIOMaHas, YroJ, TPEYrOJbHUK,
YeTHIPEXYTONBHUK, MATHYTOJBHUK, MHOTOYTOJIBHUK, TMPSIMOYTOJBHUK, KBaJpar,
OKPY)XHOCTb, KPYT, HUPAMOU, OCHPbILL U MYNOU Yeiabl, NPIMOY2ONbHbIUL MPEyeONbHUK,
PA3eEPHYmMblIl  Ye0ll, CMEMNCHble Velbl, GePMUKAIbHbIe V2lbl, YEHMPAIbHbIL Y20
OKDYICHOCIU U YOI, BNUCAHHBII 8 OKpYscHocmb. Tlocmpoenue pazeépmiu u modenu Kyoa u
npSMOY20IbHO20  napaineienuneda.  Vcronb3oBaHWe UL TIOCTPOCHHH — YePTEKHBIX
HHCTPYMEHTOB (JIMHEHKH, YePTEKHOTO YTONbHHUKA, UPKYJISL, TPAHCTIOPTHPA).

OneMeHTBl TeOMETpUYECKUX (UTYp: KOHILBI OTpe3Ka; BEPLIMHBI U CTOPOHBI
MHOTOYTOJIbHHKA; IICHTP, Pajuyc, AUAMETP, XOpOad OKPYI’CHOCMU (Kpyea), epuiunbl,
Ppébpa u epanu Kyoa u NPAMOY20IbHO20 napaiieienuneod.

Ipeobpaszosanue Queyp na niockocmu. Cummempus Gueyp OmMHOCUMENbHO
npamotu. Queypsl, umerowue oco cummempuu. Ilocmpoenue cummempuunvix Gueyp Ha
Kiemuamotul oymaee.

[InaH, pacnionoxeHne 0ObEKTOB Ha IJIaHE.

l'eomeTprueckue BenuuuHBI U UX WU3MepeHue. JnmmHa orpeska. HemocpeacrBenHoe
CpaBHEHHE OTPE3KOB MO JJWHE. M3MmepeHHe UIMHBI OTpe3Ka. EJWHUIBI  JIITUHBI
(MHJITUMETpP, CAaHTUMETp, ACUUMETP, METP, KHJIOMETP) W COOTHONICHUS MEXTy HHUMUL.
[epumetp. Beruucnenue nepumerpa MHOTOYTOJIbHHUKA.



[Imomane reomerpudeckoit purypsl. HemocpencrBenHoe cpaBHeHUE GUTYD IO
mnomanu. M3mepenne mromanu. EgwHumel mmomany (KBagpaTHBIA MUJLTAMETD,
KBaJIpaTHBI CaHTHUMETP, KBaJApaTHBI JEIMMETp, KBaJpaTHbIH MeTp, ap, TIeKTap) H
COOTHOIICHHS MEX Ty HUMHU. [omans npsaMoyroibHUKA U HPAMOY20AbHO20 MPEY20NbHUKA.
IHpubnuscénnoe uzmepenue niowaou eeomempuyeckou gueypovl. Oyenka niowaou.
Hsmepenue niowaou ¢ noMowso nailemxu.

Obvém  eeomempuueckoli  ghueypol. Edunuyvt  0b6véma  (KyOuueckuti  Muiiumemp,
Kybuyeckuli canmumemp, Kyouueckui oeyumemp, KyOuueckuii Mmemp) u COOMHOUEHUS
medxncoy Humu. O6vém Kyba u npamMoy2oibH020 napaiieienuneod.

Henocpedcmeennoe cpasnenue yenos. Hsmepenue yenog. EOunuya uzmepenus yenos:
yenosoti epadyc. Tpancnopmup.

[IpeoOpaszoBaHue, cCpaBHEHHWE T€OMETPHUYECKHX BEIWYMH M apu(MeTHUecKue
JIECTBUA C HUMMU.

HccnenoBanne CBOIMCTB reoMeTpHUECKHX (HUTYp Ha OCHOBE aHAlM3a pPe3yibTaToB
M3MEPEHUI T€OMETPUUECKUX BeTMUrH. CBOMCTBO CTOPOH MPSIMOYToiibHUKA. C80ticmao yanos
mpeyzonvhuKa, yemoipéxyzonvrurka. Ceoticmeo cmedicHoix yenos. Ceolcmeo 8epmuKaIbHbIX
V2108 U Op.

Beauvunbl u 3aBucumoctu Mexay HuMH (50 4). CpaBHEHUE U ynopsaOYCHUE
BenuunH. OOIMKA TPUHIMII U3MEPEHUs BeNWYWH. EnuHuia usMepenus (Mepka).
3aBUCHMOCTH pe3yibTaTa H3MepeHus OT BbIOOpa Mepku. Clio’KeHUE U BRIYMTAHUE BEITHYWH.
YMHOKEHUE U JIeJICHUE BeJIMYHHbI Ha Ynciio. Heo0XoquMocCTh BRIOOpa SAMHOM MEPKU TIPH
CpaBHEHHH, CJI0)KEHUH U BbIYUTAaHUU BeqU4nH. CBOICTBA BETUYUH.

Henocpeocmeennoe cpasnenue npeomemog no macce. V3MepeHHE MacChl.
Enuuuier Maccsl (rpaMM, KHJI0TPaMM, IEHTHEDP, TOHHA) U COOTHOIICHHST MYy HHUMH.

Henocpeocmeennoe cpasuenue npeomemog no emecmumocmu. V3mepenue
BMECTUMOCTH. ElMHMIIa BMECTUMOCTH: JIUTP; €€ CBSA3b C KYOMUYECKHM JIEIIUMETPOM.

Usmepenue BpemeHu. EnuHuIbI BpeMEeHH (CEKyHIA, MUHYTA, 4ac, CYTKH, TOJ) U
COOTHOIIICHHS Mexay HumMu. OTmipesiesieHne BpeMeHu 1o yacaM. Ha3panue MecsiieB u JHei
Henenu. Kanenaapsp.

[IpeobpazoBanue OAHOPOIHBIX BEIMYMH U apU()METHIECKUE JEHCTBUS C HUMU.

Jonst BenuuuHbl (MOJOBHHA, TPETh, YETBEPTb, JlecATas, COTas, THICSYHAS H AP.).
IIpoyenm kax comas 0015 @equdUHbL, 3HAK npoyerma. Yacmo geruuunvl, bIPAI’CEHHAS.
Opobuio. [lpasunvivie u HeNPABUIbHLIE YACMU GETUYUH.

Ilouck  3axonomeprocmeti. Habniodenue 3agucumocmeni mexncoy GeIUUUHAMU,
Quxcuposanue pe3yrbmamos HAOIIOEHUU 8 pedl, ¢ NOMOWBI0 MAbUY, PopMYA, 2pAPUKOS.

3asucumocmu mesxicdy KOMNOHEHMAMU U PE3YTbMAMamu apUuGMemudeckux 0eucmeuil.

Ilepemennas eenuuuna. Buvipasicenue ¢ nepemennoil. 3Hauenue evipadxcenus c
nepemeHHol.

Dopmyna. Qopmynvl niowaou u nepumempa npamoyeoivhuxka: S=a-b, P = (a
+ b) - 2. opmynet niowadu u nepumempa xeadpama: S =a-a,P=4-a.

Dopmyna naowaou PAMoY20abHo20 mpeyzonvhuka S = (a - b) : 2.

Dopmyna 06véma npsamoyonbro2o napaiienenuneoa NV = a - b - ¢. @opmyna obvéma
KoaV=a-a-a.



Dopmyna nymu (S=V -t) u eé ananoau: popmyna cmoumocmu (C=a - x), gpopmyna
pabomuvl (A=W -t) udp., ux obobuennas 3anuce ¢ nomowwio popmyast a =h - c.

Ulxanel. Yucnosou ayu. Koopounammviii ayu. Paccmosinue medcdy mouxamu
KOOpOuHamHoeo iyua. Pasnomeproe 0sudicenue mouex no KOOPOUHAMHOMY Y4y KAK MOOelb
PABHOMEPHO20 OBUNCEHUSL PEAbHBIX 00BEKMO8.

Cropocmo  cOnudicenust u CKOpocmb yOaieHuss 08yX 00beKmOo8 Npu PASHOMEPHOM
00HO8peMeHHOM 08udiceruu. PopMybl CKOPOCIU COTUNCEHUSL U CKOPOCTU YOATeHUsA: V sy, = V1
+ V2 U Vyy = V1 — Vo, @opmynsl paccmosinusi d mexcoy 08yMst pAGHOMEPHO OBUNCY WUMUCSL
obwvexmamu 8 momenm epemenu t 01 dsusicenus naecmpeuy opye opyey (d = so— (V1 +
V2) - 1), 6 npomusononosxcuvix nanpasrenusx (d = so + (V1 +Vz) - t), 80oconxy (d = So —
(Vi—V2) - t), c omecmasanuem (d = So — (V1—V2) + t). @opmyna oonospemenroeo oudxcerus
S = Veon. * tBCTp.

Koopounamuwiii yeon. I pagux osusicenus.

Habniooenue 3asucumocment mexcoy eIUUUHAMY U UX 3ANUCH HA MAMEMAMUYECKOM
SA3bIKE ¢ NOMOWBI0 Popmyn, mabauy, epaguxos (Osudicenust). Onvim nepexooa om 00HO20
cnocoba guxcayuu 3asucumocmett Kk Opyeomy.

Aaredpanveckue npeacraBiaeHusi (40 4). Yucnossle 1 OyKBEHHBIE BBIPAIKEHIUSL.
Brruncnenne 3HadeHuil MpocTeWnX OYKBEHHBIX BBIPKEHHUN MPU 33JaHHBIX 3HAUYCHHSAX
OyKB.

PaBeHCTBO M HEPABEHCTRO.

0O606wénnas sanucy ceoticms 0 u 1 ¢ nomowwio Oykeennwvix popmyn: a>0; a-1=1
a=a;, a-0=0-a=0; a:1 =a; 0:a=0 uop.

Obobwénnas 3anuce ceolicme apu@memudeckux Oeucmeuli. ¢ HOMOWbLIO
6ykeennvlx popmyn: a+b=b+a— nepemecmumenvroe ceoiicmso crosxcenus, (a+b)+c
=a+ (b+c)— couemamenvnoe ceoticmso cuoxcenus, a - b =b - a — nepemecmumenvnoe
ceoticmeo ymnodcenust, (a - b) - ¢ =a - (b - ¢) — couemamenvroe ceéoticmeo ymmoscenus, (a
+Db)-c=a-c+b-c— pacnpedenumenvroe ceoticmeo ymmosicenus (npasuio yMHONCEHUSL
cymmul Ha yucno), (a+b)—c==(a—c)+b=a+ (b-c) — npasuno sviuumanus uucna
uz cymmol, a — (b +c¢) = =a—Db - c— npasuno eviuumanus cymmor uz uucia, (a+b):c=
a:c+b:c—npasuno denenus cymmul na wucno u op.

Dopmyna oenenusi c ocmamxkoma=b-c+r, r<hb.

VYpasuenue. Kopenv ypasuenusn. Muoscecmso kopmei. Ypasnenus euoa a+x=
b, a—x=b, x—a=b, a-x=Db, a:x=b, x:a=b (mpocmeie). Cocmasuvie ypasuenus,
€005 UECS. K YENOUKE NPOCIbLX.

Pewenue mnepagencmea Ha MHONCECMBE YENbIX HEOMPUYAMETbHBIX YUCEIL.
Mnoocecmeo pewenuil nepasencmea. Cmpozoe u Hecmpozoe Hepagencmao. 3naxu >, <.
Jeotinoe nepasercmeo.

MaTteMaTH4YeCKHi A3bIK U 3JIeMeHThI Joruku (20 4). 3HaKOMCTBO ¢ CUMBOJIaMU
MaTeMaTHUYECKOTO sI3bIKA, WX HCIOJb30BAHUE JUIS TIOCTPOCHUS MATEMAaTHUYCCKHX
BbICKa3bIBaHMM. OpeesicHUe HCTUHHOCTH | JIOXKHOCTH BBICKa3bIBAHHH.

TTocTpoeHue mpocTeHINX BBICKA3bIBAHUI C MOMOIIBIO JIOTHYECKUX CBSI30K U CIIOB
«... H/HJTH ...», «ECJH ..., TO ...», KBEPHO/HEBEPHO, UTO ...», KKK, KBCE», KHAUAETCSY,
«HEY.



ITocTpoeHne HOBBIX CITOCOOOB NEUCTBHS W CIIOCOOOB PEIICHHS TEKCTOBBIX 3a/ad.
3HAKOMCTBO CO CITOCOOAMU PEIIeHHUS 3a/1a4 JIOTHIECKOTO XapaKTepa.

Mnoowcecmeo. Dnemenm mnoowcecmea. 3naku € u €. 3adanue MHOMNCECMEd
nepeducieHuem e20 d1eMeHmMOo8 U C8OUCHBOM.

Tlycmoe mnooicecmeo u e2o o6osnauenue: . Pasnvie mnosicecmsa. [{uaspamma Dinepa
— BenHa.

Iloomnoocecmso. 3naxu < u & . Ilepeceuenue mnoxcecms. 3uax (). Ceoiicmsa

nepeceuenus. muoxcecms. Obvedunenue muoxcecms. 3nax \J. Ceoiicmea obvedunenus
MHOdICECMS.

PaGora ¢ undopmaumeid u ananu3 aanHbiX (40 4v). OcHOBHBIE CBOWCTBa
IpesIMETOB: IIBET, (opma, pa3Mep, MaTepuai, Ha3HAYCHUE, PACIIONOKEHUE, KOJIUIECTBO.
CpaBHEHHE IPEAMETOB U COBOKYITHOCTEN MPEIMETOB IO CBOMCTBAM.

Onepayus. Obvexm onepayuu. Pesynomam onepayuu. Onepayuu Hao
npeomemamu, Queypamu, uvuciamu. Ilpamvie u obpammuvle onepayuu. OmbvicKanue
Heu38eCmubix: 00beKkma onepayuu, 8bINOJIHAEMOU ONepayuu, pe3yibmama onepayuu.
IIpoepamma oOeticmeuii. Aneopumm. Jlunetinvie, paszeemenéunvie U YUKIUYECKUE
ancopummol. Cocmasnenue, 3anucb U 6bINOJIHEHUE AICOPUMMOE PA3IUYHBIX BUOOSE.
Cocrasienre iana (anrroputma) noucka napopmarwn. Coop uabpopMaIim, CBI3aHHOMH C
nepecuéroM TPEAMETOB, HM3MEPEHHEM BEIMYUH; (UKCHpPOBAaHUE, aHAM3 MOJYYeHHOU
WHpOPMAIIUH, TIpe/ICTaBICHHE B pa3HBIX (hopMax.

CocraBieHne IMOCIEI0BATEILHOCTH (IIEMOYKH) MPEIMETOB, 4Hced, (GUryp u JIp. Io
3aJlaHHOMY TTPaBUITY.

UYreHne 1 3anoHeHe TaOIUIIbL. AHAIN3 U MHTEPIPETALNS TAaHHBIX TaOJIUIIBL.

Knaccughukayuss  snemenmos — mHodcecmsa no — ceolicmsy.  YnopsooueHue
uHgopmayuu.

Paboma c¢ mexkcmom: npogepka nNoHuMaHus, evloeneHue 2NA6HOU  MbICIU,
CYUeCMBEeHHbIX 3aMeUaHUll U WITIOCIPUPYIOWUX UX NPUMEPOS, KOHCNEKMUPOBAHUE.

Ynopsioouennwiii nepebop sapuanmos. Cemu aunuii. Ilymu. /lepeo 603modicnocmeii.

Kpyrosele, cronbuaTeie U JTHHEHHBIE TUArpaMMBbL: YTCHUE, HHTEPIPETANUs JTaHHBIX,
nocmpoenue.

O0001IeHre 1 CHCTeMATU3aLMs! 3HAHUIA.

Topmdhonuo yuenuxa.

1 knacc (4 u 6 neoenio, 6cezo 132 u)

Yucaa n apudmernyeckue aeiictBusi ¢ Humu (70 4). I'pynnsl npeaMeToB wiv
¢buryp, odaanaronux ooImM cBoicTBOM. COCTaBIEHUE TPYIIILI IPEIMETOB 110 3aJaHHOMY
CBOWCTBY (IIpU3HaKy). Beigenenue yacT rpynimesl.

CpaBHeHHE TPyNN MPEIMETOB C TOMOIIBIO COCTABJICHUS Tap: OOJbBIIE, MEHBIIE,
CTOJIBKO JKe, 00JibIiie (MEHBIIIE) HA ... MOPSIOK.

Coedunenue epynn npeomemos 8 00HO yeioe (Crodicenue). Yoanenue wacmu epynnol
npeomemos (gviuumanue). llepemecmumenvroe c0UCMBO CNOJCEHUS 2PYNN NPEOMEMO8.
C8a3b MedHcOy CONHCEHUEM U BbIYUMAHUEM 2DYNI NPEOMemO8.



AHanozusn cpagueHus, CIOHCEHUs U BbIYUMAHUSA 2PYNN NPEOMemOo8 CO CLONCEeHUeM
U BbIYUMAHUEM BETUYUH.

Uucno Kak pe3ynbTaT cuéTa MPEeIMETOB U KaK pe3yabmam UsMepeHusl 6eNUUH.

HazBanusi, mocnenoBaTensHOCT M 0003HaueHue yucen oT 1 mo 9. HarmsgHoe
M300pakeHNe YHCENl COBOKYNHOCHAMU MOYeK, KOCMAMU OOMUHO, MOYKAMU HA YUCLOBOM
ompe3ske u m. 0. [Ipeapiayniee u nocneayromuiee yucio. KonnuecTBeHHBIN U 110 PSAKOBBIN
cu€r. UTeHue, 3a1uch U CpaBHEHUE YUCET C TTIOMOIIbIO 3HAKOB =, #, >, <.

CnoxeHne W BBIYMTAHUE 4YHCEN. 3HAKW CIOXEHHWS M BblUMTaHMs. HaspaHue
KOMIIOHEHTOB CJIO)KCHHUS W BBIYUTAHUA. Haensadnoe usobpasicenue croxceHus u
BbIUUMAHUS C NOMOWDBIO 2PYNN NPeOMemo8 U Ha yuciogom ompeske. CBA3b MEXIY
CJIO)KEHHEM U BBIYUTAHUEM. 3A8UCUMOCTb Pe3VIbMamos CAONCeHUs U SblYUMAHUS OM
usMeHenuss Komnonenmog. PaznoctHoe cpaBHeHue yncen (Oonblie Ha ..., MEHbBIIE Ha ...).
Haxoxenne HEM3BECTHOTO CIaraeMoro, yMEeHbIIIAeMOT0, BEIYUTAEMOTO.

Coctas uucen ot 1 10 9. CnoxxeHue 1 BelauTanue B npeaenax 9. Tabnumna cnoskeHus
B mpezenax 9 («rpeyronbpHasy).

Pumckue yughpol. Angpasumuasn nymepayus. « Bonwednvien yugpoi.

Uwucno n mudpa 0. CpaBHEeHHE, CIIOKEHUE W BEIYUTaHHE ¢ 9uciaoM 0.

Yucno 10, ero o603HaueHUE, MECTO B YHCIIOBOM Psiy, cocTaB. CloXeHUe H
BBEIYUTaHUE B mpesenax 10.

Momnetn 1k.,5k., 10k, 1p.,2p.,5p., 10p.

Ykpynuenue eounuy cuéma u usmepenus. Cuém Oecamrxamu. Haensonoe
uzobpadcenue 0ecsimKos8 ¢ NOMOWBI0 MpeyeonvHuKkog. YUTeHue, 3ammch, CpaBHEHHE,
CJIO)KEHUE ¥ BBIYMTAHHME KPYTIIBIX NECATKOB (YHMCEN C HYJISIMH Ha KOHIIE, BBIPAXKAIOIIUX
1IEJI0€ YHCIIO JIECATKOB).

Cuém Oecamrxamu u eounuyamu. Haenssonoe uzobpasicenue 08Y3HAYHBIX YUCEN C
NOMOWDBIO MPEy2ONbHUKO8 U moueKk. 3alUCh ¥ YTEHWE JBY3HAYHBIX YHCEN,
MpeJICTaBIIEeHNe WX B BUJE CYMMBI JIECATKOB U enuHUI. CpaBHEHUE JBYy3HAYHBIX YHCEIL.
CroxxeHrie ¥ BIYUTAHUE JIBY3HAUHBIX UKCeN Oe3 repexo/ia uepes paspsi. Ananocus medxncoy
0ecaAmUYHOL CUCIEMOU 3anUcy yucel U 0eCAMUYHOL CUCMeMOoU Mep.

Tabnuua cino>xeHust 0JHO3HAYHBIX Yrcen B npenenax 20 («kBagpaTHasy). CroxeHue
Y BEIYHTAHKE B npezenax 20 ¢ mepexo1oM 9epes JeCsITOK.

PaGora ¢ TekcroBbiMHM 3amayamMu (20 4). YCTHOE pelieHHe MPOCTHIX 3a1ad Ha
CMBICJI CJIOKEHHUS ¥ BBIYUTAHUS [IPH U3yYSHHUHU ducen oT 1 110 9.

3amaua, ycioBHe 1 Borpoc 3agauu. IloctpoeHre HarsiqHbIX MoieNield TEKCTOBBIX 3a1a4
(cxempl, cxeMaTHYeCKUe PUCYHKH | JIp. ).

[IpocTeie (B 0xHO AelicTBUE) 3a/1a4l HA CMBICII CJIOKEHHUSI U BBIYUTAHUA. 3a1a91
Ha Pa3HOCTHOE CpaBHEHHE (CoJeprKalie OTHOMEHH «0oJblie (MEeHbIIE) Ha ...»). 3a1ayH,
obparuble JaHHBIM. CoCTaBIeHHE BRIPAKEHHH K TEKCTOBBIM 33/Ia4aM.

3a0auu ¢ nexoppexmmviMu POPMYIUPOSKAMU (MUUHUMU U HENOTHBIMU OAHHBIMU,
HepeanbHbiMU YCIL0BUAMU).

CocTtaBHBIE 33/1a4M Ha CJIOXCHUE, BHIUMTAHWE M Pa3HOCTHOE CpaBHEHHE B 2—4
neiicTBus. AHAIH3 3a]]a9M U TUTAaHUPOBaHue Xofa e€ pemenusi. CoomueceHue noy4eHHozo



pe3yibmama ¢ yciosuem 3a0adu, oyeHka e2o npagoono0odus . 3aich pelIeHns U OTBETa
Ha BOIIPOC 3a/add. Apu(pMEeTHIECKUE IEHCTBHS C BETMYNHAMH MIPH PEIICHUH 3a/1a4.

I'eomerpnueckne ¢purypsl u BedanuuHbl (14 4). OCHOBHBIE IPOCTPAHCTBEHHBIE
OTHOILIEHUS: BbIIIE — HUXKE, IIUPE — YXKe, TONIIE — TOHBIIIE, CIIEPEeau — C3aa1, CBEPXY
— CHHUBY, clieBa — cmpaBa, Mexay u ap. CpaBHenue ¢uryp mo ¢opme m pasmepy
(BU3yaJIbHO).

PacriozHaBanne 1 Ha3bIBAHUE T'EOMETPUYECKUX (OPM B OKPYKAIOLIEM MHpE: KpYT,
KBafpatT, TPEYTOJIbHUK, PSMOYTOFHIK, KyO, IIap, MapaulelenuIie], MHpaMnuia, IIHHID,
koHyc. [IpeacraBneHus 0 ITOCKMX B POCTPAHCTBEHHBIX TEOMETPUIECKHX (PUTypax.

CocrapineHue Gpuryp U3 yacreii u pazouenue puryp Ha yactu. Koncmpyuposarnue guyp
U3 nanoyex.

Touku u muHUY (KpUBBIE, TIPSAMBIE, 3aMKHYTHIE ¥ He3aMKHYTHIe). Q01acmu u 2panuybi.
Jlomanas. TpeyronbHUK, 4eThIPEXYTONbHUK, MHOTOYTOJIbHUK, €70 BEPUIMHBI U CTOPOHBI.

Otpezok U ero obOo3HaueHue. M3mepeHue ANUHBI OTpe3Ka. ENWHUIBI JUTHHBL:
CaHTHMET, JCIMMETP; COOTHOIICHHE Mexkay HUMH. [locTpoeHne oTpeska 3alaHHOM JUTHHEI C
TIOMOIIBIO JIMHEHKH.

Cocrasnienne Guryp u3 yactei u pazorueHue GUryp Ha 4acTH.

OOBemHeHNe U TIepeceueHne TeOMETPHUYECKUX (PHUTYD.

Beanunnsl u 3aBucumoctu mMexay HumMH (10 4). CpaBHeHHE M ynoOpsIO4YEHUE
BenuunH. OOIMK TPUHIMII U3MEPEHUs BeNWYWH. EnuHuia usMepenus (Mepka).
3aBUCHMOCTH pe3yiIbTaTa U3MEPEeHHs OT BEIOOpa Mepku. HeoOXoauMocTh BeIOOpa eAHHOM
MEpPKH TIPY CPAaBHEHUH, CIIOKEHUU M BRIYMTAHUU BelndrH. CBOMCTBA BEJIMYWH.

N3mepenne maccsl. EnnHnIia Maccsl: KUjiorpamm.

Nsmepenne BMecTumocty. EfrHNIIa BMECTUMOCTH: JIUTP.

THoucx 3axonomeprnocmeil. Habmodenue 3agucumocmeii mexcoy KOMHOHEHMAMU U
pesyibmamamu apupmMemuyeckux Oeticmsutl, ux QUKCUposanue 6 pediu.

Yucnosotl ompe3ox.

Auaredpandeckue npeacrasieHusi (14 4). UreHue U 3amuch YHUCIOBBIX U
OYKBEHHBIX BBIpaKEHHH B 1—2 nelicTBusi 0e3 CKOOOK. PaBeHCTBO M HEpaBEHCTBO, WX
3aIUCh C IMIOMOIIBIO 3HAKOB >, <, =,

Vpaenenus 6uda a + x =b, a—x=Db, x—a=Db, a-x=b, pewaemsvie na ocnose
B3AUMOCBA3U MeHCOY UACTBIO U YEbIM.

3anuce  nepemecmumenvHoO20 CEOUCMBA  CNONCEHUS C  HOMOWbBIO  OYKEEHHOU
Gopmynvl: a+b=b+a.

3anuch B3aMMOCBSI3M MEXK]Y CIOKCHHEM W BBIYUTAHUEM C TOMOIIBIO OYKBEHHBIX
paBeHcTB BHIa: a+b=¢c, bta=c c—a=h.

MareMaTu4ecKHUil SI3bIK M 3JIeMEHThI JIOTUKH (2 4). 3HAKOMCTBO C CHUMBOJIAMU
MaTEeMaTHYEeCKOTo S3bIKa: IM(paMu, OyKBaMH, 3HAKaMH CPaBHEHHS, CIOXECHHUS W
BBIUATAHUS, WX WCIHOJB30BAHWE [UII TIOCTPOCHHS BbICKa3bIBaHW. OmpeneneHne
HWCTUHHOCTH U JIO)KHOCTHU BBICKA3bIBAHUU.

ITocTtpoenue Mozaeneit TEKCTOBBIX 3a/1ad.

3HAKOMCTBO € 33Jja9aMU JIOTHYECKOTO XapaKTepa U CIIoco0aMu UX PEIICHUsI.



Pa6ora c undopmanmeii u anaau3 1aHHbIX (2 4). OCHOBHBIE CBOWCTBA IIPEIMETOB:
uBeT, popma, pasmep, Marepual, Ha3HaUeHHE, PACHOJIOXKeHHe, KonmndecTBo. CpaBHEHHE
MPEIMETOB U TPYIII MPEAMETOB MO CBOWCTBAM.

Tabmuua, ctpoka u cronben Tabiuubsl. UreHne u 3amonHeHue Tadbmuubl. [lomck
3aKOHOMEPHOCTH pa3MenieHnst 00beKTOB (Uucen, (puryp, CHMBOJIOB) B TaOIHUIIE.

COop u mpencraBieHHe MHPOPMAMM O EAMHHULAX HW3MEPEHHs BEIUYMH, KOTOpHIE
WCTIONB30BAIUCH B IPEBHOCTH Ha PycH u B Apyrux crpaHax.

O0o01eHe 1 cucTeMaTH3anys 3HaHHH, TIOJTyYIeHHBIX B 1 Kitacce.

THopmdponuo yuenuxa 1 knacca.

2 knacc (4 u 6 neoenro, eécezo 136 u)

Yucaa u apupmerndeckue aeiicreust ¢ HumMu (60 v). [Ipuémel yCTHOTO CIOKEHUS
Y BBIYUTAHMS JBY3HAYHBIX YHMCEJ. 3alMCh CIOXKCHHS W BBIUUTAHMS JIBY3HAYHBIX YHCET B
cTonbuk. CroXxeHe ¥ BEIYUTaHNE ABY3HAYHBIX YHCEIl C IEPEX0I0OM depe3 paspsi.

Cotas. Cuét cotasmu. Haensonoe uzoopasicenue comen. UteHne, 3amich, CpaBHEHHE,
CIIOKEHHE U BBHIYUTAHUE KPYTJIBIX COTEH (YHMCEN C HYJISIMH Ha KOHIIC, BBHIPaKAIOIIUX
IIEJIOE YKCIIO COTEH).

Cuém comuamu, Oecamkamu u eounuyamu. Haenaonoe uzobpascenue
mpéx3naunvlx yucen. UTeHHe, 3amucCh, YHOPSIOUYMBAHUE W CPaBHEHHE TPEX3HAUHBIX
YUCEJI, UX MPEJCTABICHHIE B BUJIE CYMMBI COTEH, JCCITKOB U €IUHUII (ICCITHIHBINA COCTAB).
CpaBHeHMe, CIIOKEHUE U BEIUUTAHUE TPEXSHAYHBIX YUCEN. AHAn02Us MeHcdY 0eCAMUUHOU
cucmemoti 3anucu mpEXIHAYHbIX YUce U 0eCIMUYHOU CUCIeMOt mep.

Cxo0Oxu. [Topsiziok BBIMOJIHEHUS JCHCTBUN B BBIPAKCHUSX, COJCPIKAIIUX CIOKECHUE
Y BEIYMTAHKE (CO CKOOKaMH 1 0e3 HHX).

CoueraTenbHOE CBOWCTBO CIIOKEHHUS. BblunTaHwe cymMMmbl W3 4Yncia. Berauranue
guciia U3 CyMMBI. VICTIONb30BaHMEe CBOMCTB CIIOKECHUS U BBIYUTAHUS TSI PAIliOHATU3AIIHT
BBIYMCIICHUH.

YMHOKEHHE | JIeJICHHE HATYypaIbHBIX YHCEIl. 3HAKH YMHOKEHUS (X) U neneHust (2).
HaspaHue KOMIIOHEHTOB U PE3yJbTaTOB YMHOXEHHA W JeneHus. [ paguueckas
unmepnpemayusi ymuodcenus u Oenenus. CBSI3b MEXKAY YMHOXCHHEM H JCICHUEM.
[IpoBepka ymHOXeHHs U JeneHuss. HaxoxqeHne HeM3BECTHOIO MHOXKHTEIS, JIEITUMOTO,
nenurens. Ces13b Mencoy KOMROHEHMAMU U PE3VIbIMAMOM YMHONCEHUsL U Oe/IeHUsL.

KpatHoe cpaBHeHue umcen (0OJbIIE B ..., MCHBIIE B ...). JleJIUTeNN ¥ KpaTHbBIE.

UYacTHble cityyan yMHOKeHUS U fieseHusi ¢ O u 1.

Heso3mosxHocTs aenenus Ha 0.

[Topsi1oK BBIMOTHEHUS ICHCTBHUI B BBIPAKEHHUAX, COISPIKAIINX YMHOKECHHUE U JCTICHHE
(co ckoOkamMu 1 6e3 HHX).

IlepemecTuTenbHOE CBOMCTBO YMHOXKCHHUSL.

Tabmuma ymHOXKeHHs. TaOarmaHOE YMHOKEHHE U IEJICHNE YHCEl.

CoueTaTenbHOE CBONCTBO YMHOXKCHHS. ¥ MHOXKeHHE U neneHne Ha 10 u mHa 100.
YMHOXEHUE U JICTICHUE KPYTIIBIX YHCEI.

ITopsiok  BBIMONIHEHUST JACWCTBUH B  BBIPAXKCHHSIX, COJICPXKAIIUX CIOXKCHHE,
BBIYMTAHUE, YMHOXKCHHE U IeJICHHE (CO CKOOKaMHU U 0e3 HuX).



PacnpenenurensHoe CBOMCTBO yMHOKEHHMs. [IpaBUiio nefleHUss CyMMBbl Ha YHUCIO.
Brerabmnynoe yMHOXKEHHE W JIeTICHHE. Y CTHBIC MPUEMBI BHETAOIWIHOTO YMHOXECHHS U
nenenus. Mcmonb3oBaHuE CBOMCTB YMHOXKEHHUS W JACHCHUS [IJI PalMOHAIU3AIUU
BBIYMCIIEHUH.

HeneHue ¢ octatkoM ¢ momoublo Moaeneid. KoMIOHEHTHl AeneHus ¢ OCTaTKOM,
B3aUMOCBSI3b MEXAY HUMH. ANTOPUTM JeleHuss ¢ ocTaTkoM. IIpoBepka pgelieHUs ¢
OCTaTKOM.

Tricsaa, e€ rpadmdeckoe m3o0pakenue. CiiokeHHe M BbuuTaHue B mpemenax 1000.
YcTHOE crokeHne, BRIYUTaHNe, YMHOKEHHUE | Jiesenre yncen B npeaenax 1000 B ciaygastx,
CBOAMMBIX K AeHCcTBUSAM B mipeaenax 100.

PaGora c¢ TekcroBbiMM 3amayamMu (28 4). Ananu3 3amayd, MOOCTPOCHUE
rpadUYecKuX MoJIeNel, TNIAHNPOBAHNE U PEeaTH3AIIHS PeIISHHUS.

[IpocThie 3amauu Ha CMBICII YMHOXXCHHUS M JeJicHHs (Ha paBHbIE YacTH U IO
COJIep)KaHUIO), MX KpaTKas 3alMich ¢ OMOIIBIO Tabnuil. 3aJaun Ha KpaTHOE CpaBHEHHUE
(conmepiamue OTHOMIECHUS «O0JbIne (MEHBINE) B ...»). B3anMHO 00 paTHBIE 3a7a4H.

3adauu na naxoosicoeHue 3a0yMaHHO20 HUCA.

CocraBHbIe 3a1a4¥ B 2—4 EWCTBUS Ha BCe apu(METHUCCKUE ICHCTBUS B Ipeiesiax
1000.

3agaun ¢ OyKBEHHBIMH JaHHBIMH. 3a/Iad Ha BBIYHCIICHHE JUTMHBI IOMAHOW; IepUMeTpa
TPEYTOJBLHUKA U YETHIPEXYTOILHIUKA; TUIOIMIAAN U IEpUMETpa MPSMOYTOJIbHUKA U KBapaTa.

CrnoxeHre 1 BEIYUTAaHUE U3yUSHHBIX BEJTMYUH ITPH PEIICHUH 3a/1a4.

I'eomerpnueckue ¢urypst u BeauuuHbl (20 4). Ilpamas, ny4, OTpeE30K.
[TapannensHbIe U IepeceKaroIrecs IpsMbIe.

Jlomanas, nnuHa nomanoi. IlepumeTp MHOrOyronbHuKa.

IInockocmo. Yeon. Ilpsamou, ocmpuiil u mynoti yenvl. IlepnenouxynsapHvle npsamuvle.

[Tpsmoyroneauk. KBagpar. CBoiicTBa CTOPOH | YIJIOB MPSAMOYTOJIBHUKA U KBaAparTa.
[TocTpoenue NpsIMOYTOJIFHUKA U KBaJpaTa Ha KJIETIATOW Oymare 1o 3aJaHHBIM JTHHAM
WX CTOPOH.

[IpssmoyronbHEI mapamienenunen, kyo. Kpyr u okpy)HOCTb, UX LEHTp, Paanyc,
nuaMetp. [{upkyis. BeruepurnBaHue y30poB U3 OKPYKHOCTEN C IIOMOLIBIO LIUPKYJISL.

Cocmagnenue ueyp uz uacmeti u pazouenue ¢gueyp Ha uyacmu. [lepeceuenue
ceomempudeckux ueyp.

EauHuliel 1JIMHBI: MAJUTUMETD, KUJIOMETP.

IlepumeTp MpSAMOYTOIBHAKA U KBagpaTa.

ITnomane reomerpuueckoir Qurypsl. HemnocpenctBeHHoe cpaBHeHHE GHUTYp IO
wiomaay. W3mepenne mmomaau. EquHunel mmomanu  (KBaApaTHBIA — CaHTUMETD,
KBaJpaTHBIN JCIUMETp, KBaJpaTHBIH METpP) M COOTHOIICHHS MeXmy Humu. [lmomans
npaMmoyronbHuka. [lnomane  kBagpata.  [liowaou  ¢ueyp,  cocmagnieHHvix — u3
NPAMOY2OJLHUKOE U K8AOPATNO8.

06vém 2eomempuuecko gueypol. Eounuyvr o6véma (kybuueckuil canmumemp,
Kybuweckutl Oeyumemp, Kyouuweckuil memp) u coomuoutenuss mexcoy numu. O6vém
nNPAMOY20IbHO20 napaienenuneda, 00vém Kyoa.



[IpeoOpazoBanue, CcpaBHEHHWE, CIOXKCHHE W  BBIYMTAHHE  OJHOPOJHBIX
TeOMETPHYECKUX BEITUYHH.

Beau4uHbl W 3aBUCHMOCTH MexaAy HUMH (6 4). 3aBUCHUMOCTb peE3yibTara
u3MepeHust oT BIOOpa MepKku. CloKeHue U BelYuTaHue BeanuuH. HeobxoauMocTs BeIOOpa
€IMHOW MEPKU MPH CPABHEHUH, CJI0)KECHUY U BHIYHTAHUW BEITUYHH.

Touck 3axonomeprocmeti. Habmooenue 3asucumocmeti mexncoy KOMHOHEHmamu u
Pe3VIbmamamus YMHOMNCEHUsL U OeIeHUS.

Dopmyna niowaou npsamoyeorvhurka S = a - b.

Dopmyna 06véma npamoyeonvroo napamierenuneda V = (a - b) - C.

Auredpandeckne npeacrasjeHusi (10 4). UreHue U 3amuch YHCIOBBIX U
OYKBCHHBIX BBIPQKCHHHU, COACPIKAIIUX JCHCTBUS CIOKCHHUS, BBIYUTAHUS, YMHOKCHUS W
nenenus (co ckoOkamu u 0Oe3 HHX). Brlumcienue 3HaueHMH HpocTeHIMX OYKBEHHBIX
BBIPKCHUI TP 3a/IaHHBIX 3HAUCHHUSIX OYKB.

3anuch B3aMMOCBS3U MEXTY YMHOXKCHUEM U JIETICHUEM C TIOMOIIHIO OYKBEHHBIX
paBeHCTBBHIa a-b=c¢, b-a=c c:a=b c:b=a

0O606wéennas sanucw ceoticms 0 u 1 ¢ nomowgvio OykeeHHvIx ghopmyn:

a-1=1-a=a, a-0=0-a=0, a:1 =a,0:a=0 uop.

0606wéHnnas 3anuch COUCME apu@dmemuyeckux 0etucmeutl ¢ NOMOWbI0 OYKEEHHBLX
dopmyn:

a + b =b + a — nepemecmumenvroe ceoiicmeo crodicenust;

(@a+b)+c=a+(b+c)— couemamenvroe ceoticmeo croxicenus;

a-b=Db-a— nepemecmumenvroe ceoticmeo ymmodicenus;

(a-b)-c=a-(b-c)— couemamenvroe ceoiicmso ymHoxcenusi;

(@+b)-c=a-c+b-c— pacnpedenumenvroe ceoticmeo ymmosicenus (ymmoxcenue
CYMMUbL HA YUCTO),;

(a+b)—c=(a—c)+b=a+ (b-c) — svruumanue uucia uz cymmol;

a—(b+c)==a-b-c— spiuumanue cymmor uz uucna;

(@+b):c=a:c+b:c— derenue cymmor na wucno u op.

Vpasnenusi 6uda a-x=Db, a:x=Db, x:a="Db, pewaemvie na ocnose epaguueckoil
mooenu (npsmoyeonvhux). Kommenmuposarnue pewiens ypagHeHuil.

MaTteMaTHYeCKHl SI3bIK U 3JIeMEeHTbI JIOTMKH (2 49). 3HAKOMCTBO CO 3HaKaMu
YMHOXKEHUS M JAENeHHs, CKOOKaMH, croco0amMu u300paskeHUs W 0003HAYEHUS MPSIMOH,
nyd4a, yrila, KBajpaTa, MpsMOYTOJbHHUKA, OKPY)KHOCTH W Kpyra, UX pajuyca, TUameTpa,
LEHTPA.

Onpenenenrne UCTUHHOCTH M JIOXKHOCTH BBICKa3biBaHUH. llocTpoeHue mpocreimmx
BBICKa3bIBAHUN BHJA «BEPHO/HEBEPHO, UTO ...», KHE», KECIH ..., TO ...».

[octpoenne cnocoOOB pelieHHs TEKCTOBBIX 3aad. 3HAKOMCTBO C 3a/a4aMu
JIOTMYECKOTO XapaKTepa H CIIoCO0aMU MX PEIIeHHS.

Pa6ora c undopmanmeii u anaiaus 1aHHbIX (10 9). Onepanus. OObEKT U pe3yJibTar
OTIEpaIUH.

Onepayuu nao npedmemamu, gueypamu, yuciamu. llpsamvle u obpamuvie onepayuu.
OmpuickaHue HeuzBeCmubIX: 00beKma Onepayul, BbINOIHIAEMOU Onepayuu, pe3yibmama
onepayuu.



Ilpoepamma Oeticmesuii. Aneopumm. Jlunetinvie, pazeemenénuvie u YyuKiudeckKue
anzopummsi. Cocmagnenue, 3anucy U 6bINOJIHEHUE ANCOPUMMOE PA3IUUHBIX BUO0E.

UYrenue 1 3anonHeHne Tabnuipl. AHaIN3 JaHHBIX TaOJIUIIbI.

CocraBiieHre TOCIEOBATENLHOCTH (LETIOYKH) MPEAMETOB, ynceld, GUryp W Ip. Io
3aJJaHHOMY TIPABUILY.

Ynopsoouennwiii nepebop sapuarnmos. Cemu aunuil. IIymu. /lepeso 6o3modicHocmetl.

COop u npeacrasiaeHrne HHPOPMALIUH B CIIPABOYHUKAX, SHIUKIIONEANSIX, HHTEPHET-
HUCTOYHUKAX O MPOAODKUTENIBHOCTH JKU3HU PasIMYHBIX JXMBOTHBIX M PACTEHUH, HX
pasMepax, COCTaBJICHHUE [0 IOJYyUYEHHBIM JaHHBIM 33]1a4 Ha BCE YEThIpe apuMeTHIECKUX
JeWCTBUS, BBIOOD JIYUIIINX 33]a4 ¥ COCTaBJICHHE «3aladyHiKa KIaccay.

O0001IIeHIe 1 cUCTeMAaTH3AINS 3HAHWH, TOJYYeHHBIX BO 2 KJIacce.

Topmdeonuo yuenuxa 2 knacca.

3 knacc (4 u 6 neoenro, eécezo 136 u)

Yucaa u apupmerudeckue geiicreust ¢ HUMH (35 41). Cuér Toicsiuamu. Pa3psasl u
KJIACCHI: KJIACC €IMHUII, KJacC ThICAY, KJIACC MWUIMOHOB M T. 1. Hymepamus, cpaBHeHHE,
CIIOKEHHE W BBIYMTAHHE MHOrO3Ha4YHbIX umcen (B mpexeraax 1 000 000 000 000).
[IpencraBnenne HaTYpaIbHOTO YHCIA B BUJE CYMMBI Pa3pPSIHBIX CIaraeMbIX.

Ymuoxenue u nenenue yucen Ha 10, 100, 1000 u 1. 1. [lncbMeHHOe YMHOXEHHE U
nenenue (6e3 ocTaTka) KPyTJIbIX YHCE.

YMHOKE€HUE MHOTO3HAYHOTO YMCIIa Ha OJJHO3HAYHOE. 3aliCh YMHOKEHUS B CTOJIOHUK.

Jlenenne MHOTO3HAYHOTO YHCI/Ia HA OJTHO3HAYHOE. 3alHCh NCTICHUS YTIIOM.

VYMHOXEHHE Ha JBY3HAUHOC W TPEX3HAYHOE UWCIO. OOwuili cayuau YMHONCEHUS
MHO203HAUHBIX YUCE]L.

[IpoBepka TPaBUIIEHOCTH BBIIOJHEHUS JCHCTBHHA C MHOTO3HAYHBIMH YHCIIAMHU:
ITOPUTM, 00paTHOE IeUCTBUE, BEIYUCIICHNE HA KATBKYJISTOPE.

YcTHOE CIIOKEHHE, BHIYUTAHHE, YMHOXCHHE W JEICHHE MHOTO3HAYHBIX YHCET B
Clly4asix, CBOIMMBIX K AeicTBusaM B npenenax 100.

YapouieHue BBIYUCIEHUA C MHOTO3HAYHBIMM YHCJIaMM Ha OCHOBE CBOMCTB
apupMETHICCKUX IEHCTBUH.

IlocTtpoeHre W UCHONB30BAHME AITOPUTMOB M3YUYEHHBIX CIy4aeB YCTHBIX U
MMUCHMEHHBIX JCWCTBHIA C MHOTO3HAYHBIMU YHCIAMH.

PaGora ¢ TexcroBbiMM 3amayamMu (40 uy). Amanm3 3amayM, IMOCTPOCHHUE
rpaduyecKuxX MozeNeil U TaOluIl, TUTAHUPOBAaHUE U peanmn3anus penieHus. [louck pa3Hbx
CHOCO0O0B peIICHUS.

CocTaBHble 3a1a4d B 2—4 JEHCTBHUS C HATYPaIbHBIMHU YMCJIAMUA HA CMBICH JCUCTBUIN
CJIO’KEHWSI, BEIYUTAHMSI, YMHOXXCHUS M JCTICHUS, PA3HOCTHOE M KPAaTHOE CPaBHEHUE YHCET.

3amauu, comepKallue 3aBUCUMOCTh MEXK/y BEIMYMHAMHE, BUIa & = D - C: myTh —
CKOpPOCTh — Bpems (3aJlaud  Ha JBIKCHHE), OOBEM BBHINOJIHEHHOW paboThl —
MPOU3BOUTEILHOCTh TPyAa — BpeMs (3a7auu Ha paboTy), CTOMMOCTh — IIEHa TOBapa
— KOJIMYECTBO TOBapa (3a1auu Ha CTOMMOCTB) U Jp.

Knaccugpurayus npocmulx 3a0au uzyuennvix munog. Obuwuii cnocob ananuza u
peuienuss cocmasnou 3a0ayu.



3anmaun Ha OIpe/ieNieHre Havala, KOHIIA ¥ POIOJDKUTEITHFHOCTH COOBITHS.

3adauu na HaxodcoeHue yucen no UX cymme u pasHoCmu.

3amaun Ha BBIYMCIEHHE TUIOMAACH QUTyp, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB U
KBaJpaToB.

CrnoxeHre ¥ BEIYUTAaHUE U3yUSHHBIX BEJIMYUH IIPH PEIICHUH 3a/1a4.

Il'eomerpuyeckune ¢urypst u Beqmuunbl (11 4). [IpeoOpasoBanme ¢uryp Ha
miockocTd. CuMMeTpusi GUryp OTHOCHUTENBHO MpAMOi. Durypel, HMEIOIUE OCh
cummertpui. [locTtpoeHne cHMMeTpHYHBIX QUTyp Ha KIIeTIaTol Oymare.

LpamoyzonvHolil napanienenuneo, Ky, ux éepuiunsl, péopa u epanu. Illocmpoenue
PA38EPMKU U MOOenu Kyba u npsamMoy20IbHO20 NApATIeIenuneod.

EquHunel  AnuHBL  MWUIAMETpP, CAHTHUMETpP, ACIUMETpP, MeTp, KHIOMETD,
COOTHOIIIEHHUS MEXITYy HUMHU.

[MpeobpazoBaHne TE€OMETPUUYECKUX BEIUYMH, CPaBHEHHE UX 3HAYCHUH, CIIOKCHHE,
BBIYMTAHKE, YMHOKCHHUE U JICTICHUE HA HATYPaJIbHOE YHCIIO.

Beanuunbl U 3aBucumoctu Mexkay Humu (14 4). Habmogenwe 3aBUCHMOCTEH
MEXy BEIMUMHAMH U X (PUKCUPOBAHUE C IOMOIIBIO TAOJIHII.

W3mepenne BpeMeHH. ENMHAIIBI H3MEPEHUsT BpEMEHH: TOJI, MECSIL, HeJIEIs, CyTKH, Yac,
MUHyTa, ceKyHna. OmnpeneneHue BpeMeHH N0 yacaM. Ha3BaHusi MecsilieB W JHEH HENemnu.
Kanernaps. CooTHOMIEHUS MEXTy SIMHAIIAMH N3MEPEHHS BPEMEHH.

EnMyHUIIBI MAcCBI: TpaMM, KHJIOTpaMM, IIEHTHEp, TOHHA, COOTHOIICHHSI MEYKTy HUMH.

[IpeoOpazoBaHue, CpaBHEHUE, CIIOKEHUE U BRIYUTAHUE OJJTHOPOJIHBIX BEJIMYHH.

Ilepemennas. Boipasicenue ¢ nepemennoil. 3Hauenue 8blpadicenus C NepeMeHHO.

Dopmyna. Dopmyivl RIOWAOU U nepuMempa nPIMoy2orbhuka: S = a - b, P=(a+
b) - 2. @opmyner nrowadu u nepumempa xkeadpama: S =a-a,P=4- a.

Dopmyna obvéma npamoyeonvrozo napaiierenuneoa N = a - b - ¢. @opmyna o6véma
KvoaV=a-a-a.

Dopmyna nymu (S=V - 1) u eé ananoeu: popmyna cmoumocmu (C=a-x), ¢opmyna
pabomol (A=W -1t) u dp., ux 06obwénnas 3anuco ¢ nomouwio Gopmyast a =b - C.

Habmooenue 3asucumocmeti medcoy GenuuuHamu, ux QUKCUpoBaHue ¢ NoMOubio
mabauy u hopmy:.

Tlocmpoenue madbauy no gopmynam sasucumocmeit u GOpMyn 3a6UCUMOCHER HO
mabauyam.

Aaredopandeckue npeacrapienusi (10 ). @opmyna geneHus ¢ octatkoM a=b - C
+r, r<b.

Ypasnenue. Kopenv ypasnenus. Mmnoowcecmeo xopmeu ypasnenus. Cocmaghvle
VPABHEHUS, CBOOAUUECS K Yenouke npocmuix (6uda a + x =b, a—x=b, x—a=b, a-x=b,
a:x=b, x:a=Db). Kommenmuposanue pewenus ypasrenuii no KOMROHEHMAM OelCeuil.

MareMaTH4ecKuii sI3bIK M jeMeHTHl Joruku (14 4). 3HAKOMCTBO ¢
CHUMBOJIMYECKOH 3aITMChI0 MHOTO3HAYHBIX YHCEN, 0003HAUEHUEM UX Pa3psioB U KIIaCcCOB, C
S3BIKOM  ypaBHEHWH, MHOXKECTB, IEPEMEHHbIX ©  (GOpPMYJ, H300pakeHHUEM
MIPOCTPAHCTBEHHBIX QUryp.

Buvickasviganue. Bepuvie u negepHuie gvickazviéanusi. OnpeneneHue NICTAHHOCTH U
JIOKHOCTH BbICKa3piBaHUM. [locTpoeHne NpOCTEHIIMX BBICKA3BIBAHUNA C MOMOIIBIO



JIOTUYECKHUX CBSI30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHEM, «ECIH ..., TO ...», KKaAXKJBIN,
«BCE», «HAUNETCS», «BCETNAy, KAHOTIIA.

Mnunoocecmeo. Onemenm mmuoocecmsea. 3naku € u €. 3adanue MHOIICECMBA
nepevucieHuem e2o d1eMeHmMo8 U CGOUCMBOM.

Ilycmoe muodicecmeo u e2o obosznauenue: . Pagnvle muodcecmea. [uazpamma
Oiinepa — Benna.

Iloomnoscecmso. 3naku < u & . Iepeceuenue mnoxcecms. 3uax ). Ceoticmea

nepeceuenus. muoxcecms. Obvedunenue muoxcecms. 3nax \J. Ceoiicmea obvedunenus
MHOICECTE.

Ilepemennas. @opmyna.

Padora ¢ undopmanueii u ananu3 gaHubix (12 4). Mcnonp3oBanne Tabmui st
MPEICTABICHUS U CUCTEMAaTU3alM1 JaHHbIX. IHTepIpeTanys faHHbIX TaOIHIbL.

Knaccugukayus  snemenmos mHodicecmeéa no cgoucmey. Ynopsoouenue u
cucmemamuzayust UHopmayuu 8 CnpagouHoU aumepamype.

Pewenue 3a0au ma ynopsoouenuwviii nepebop 6apuanmos ¢ noMoupbio mabauy u
oepesa 803MONHCHOCHEII.

BrimmonHeHHE MPOEKTHBIX paboT mo Temam: «M3 ncTopun HaTypaIbHBIX YHCEN»,
«M3 ucropun kanenpaps». IlnanmpoBanue moucka W OpraHuU3alMM HH(GOPMAaIUH.
[Mouck wuHdopMaMu B CHpPaBOYHHMKAX, OSHIUKIONEIUSIX, HHTEPHET-peCcypcax.
OdopmieHne 1 IpeACTaBICHUE PE3YJIbTaTOB BHIOJIHEHHS IPOEKTHBIX Pa0OT.

TBopueckue paboTbl yyammxcst 1o Teme «Kpacora 1 CMMMETpUst B KH3HIY.

O0o001enre 1 cucTeMaTU3alys 3HaHUH, OTyYeHHbIX B 3 Kiacce.

Iopmghonuo yuenuka 3 knacca.

4 knacc (4 u 6 neoento, 6cezo 136 u)

Yucaa u apupmerudeckue aeiictBust ¢ HUMHM (35 4). O1ieHKa U IPUKUIKA CyMMBI,
Pa3HOCTH, IPOU3BEACHHUS, YACTHOTO.

Jenenne Ha ABy3HauyHOEe M TPEX3HAYHOE YHUCIO. JleneHue Kpyenvlx uucen (¢
ocmamiom). Obwutl cayual OeneHuss MHO2O3HAYHBIX YUCEL.

IIpoBepka TpaBUIBHOCTH BBIYKCICHHN (ITOPUTM, OOpaTHOE JeiCTBUE, MPUKHUIIKA
pe3yJibTaTa, OIleHKa JOCTOBEPHOCTH, BBIYUCIEHHE Ha KATBKYISATOPE).

Hszmepenusa u 0pobu. Heoocmamounocmes HamypanibHslx yucei 01 RpaKmuyecrux
usmepenuti. IllompebHocmu npaxmMuyeckux uMepeHull Kax UCMOYHUK DACUIUDeHUs.
NOHAMUSL YUCIA.

Honu. CpaBuenue noneil. Haxoxnenue noiau uucia v uucia no goiue. Ilpoyenm.

Llpoou. Haznsonoe uzobpasicenue Opoobetl ¢ nROMOwbIo 2eoMempuieckux ueyp u Ha
yucnosom ayde. Cpasrenue Opodeti ¢ 00UHAKOBbIMU SHAMEHAMETSIMU U Opobell ¢ OOUHAKOBLIMU
yucaumenamu. Jlenenue u opoou.

Haxoorcoenue vacmu uucna, yucna no e2o wacmu u 4acmu, KOMOPYIO OOHO HUCILO
cocmasnsiem om opyeoeo. Haxoowcoenue npoyenma om 4ucia u 4ucia no e2o npoyeHmy.

Crnoorcenue u eviuumanue Opobeti ¢ 00UHAKOBLIMU 3HAMEHAMENAMIU.

Ipasunvrule u nenpasunvhvie Opoou. Cmeutannvle yucia. Buidenenue yenou vacmu u3
HenpasumbHoli 0pobu. Ilpedcmaenenue cmewanto2o Yucia @ eude HenpasuibHol Opoou.



Cnooicenue u 8bl4UMAHUE CMEUAHHBIX YUcel (C 0OUHAKOBLIMU 3HAMEHamenNaMu OpoOHOL
yacmu,).

[MoctpoeHue 1 UCTIONB30BaHKE aJITOPUTMOB W3YUECHHBIX CIIydaeB JCHCTBHIA ¢ JPOOSIMH U
CMEIIaHHBIMU YU CIIaMH.

PaGora ¢ TexkcroBbiMH 3agadamu (42 4). CaMOCTOSTENBHBIN aHAIW3 3a7add,
MOCTPOCHUE MOZEeJeH, INTaHUPOBaHUe U peanu3anus pemeHus. [Touck pasHeIX croco6oB
pemenns. CooTHeceHHE MOJIYYEHHOTO pe3yibTaTa C YCJIOBHMEM 3a/laud, OLEHKa ero
npasaonono6us. [IpoBepka 3agaqn.

CocraBHbIe 33/1a41 B 2—35 MEMCTBHI C HATYPAITFHBIMHE YHCIIaMH Ha BCE apu(METHIECKIE
JCHCTBHSI, PAa3HOCTHOE M KpaTHOE CpaBHEHHWE. 3aJadyd Ha CIIOXKCHHE, BBIUMTAHUE U
pa3HOCTHOE CpaBHEHHE JAPOOEii U CMEIITaHHBIX YHCET.

3agaun Ha IpUBEACHUE K eMUHUIE (4eTBEPTOE MPOMOPIIUOHATHHOE).

3amayu Ha HAXOXKJEHHUE JIOJIH LEJIOTO | LEJIOTO 10 ero J0Je.

Tpu muna 3a0au Ha OpoOU: HAXONHCOEHUE YACMU OM YUCTA, YUCIA NO €20 YACMU U
O0pobu, KOmopyio 0O0HO UYUCIO COCMABIsem om Opy2o2o. 3adauu Ha HAX0dHCOeHue
npoyenma om 4ucaa u 4ucia no e2o NPoyeHmy.

3a0auu nHa ooHo8pemennoe pagHoMepHOe O8UdICEHUE 08YX 00BbEKMOs (Hascmpeyy Opye
opyay, 8 NpOmMUBONONIONCHBIX HANPAGIEHUAX, 80020HKY, C OMCMABAHUEM): onpedeneHue
PACCMOsIHUAL MeNHCOY HUMU 8 3A0aHHbILL MOMEHN 8PEMEHU, 8peMeHU 00 6CIpedl, CKOpPOCHU
conudcenus (yoanenus).

3aoauu na evruucienue nowWAOU NPAMOY20I6HO20 MPEY2ONbHUKA U nIowacel hueyp.

I'eomerpuueckue ¢purypsl u BeauuuHbl (15 4). IIpaMOyTONBHBIA TPEYrOIBHUK,
€ro YIJIbl, CTOPOHBI (KaTEThl U TUIIOTEHY3a), TUIOIA/lb, CBS3b C MPSIMOYTOJIBHUKOM.

Paszeépruymuiii yeon. Cmedsrcnvie u epmuranvrvle yenvl. Llenmpanousiti yeon u yeor,
BNUCAHHDBIL 8 OKPYIHCHOCHLb.

Uszmepenue yenos. Tpancnopmup. [locmpoerue yenos ¢ noMowb0 mpancnopmupa.

Enununel  miomaad:  KBaJpaTHbIA  MWUIMMETP, KBaJpaTHBIM  CaHTUMETP,
KBaJpaTHBIN NENMMETP, KBaJPATHBIN METp, ap, TeKTap, COOTHOIICHHS MKy HUMU.

Ouenka mionany. [IpuOmmkEHHOE BBIYUCIEHHE TUIOMIAIEH C TIOMOLIBIO TAJIETKH.

HUccnenoBanne cBONCTB TeOMETPUIECKUX (DUTYP C ITOMOIIBI0 H3MEPESHUH.

[IpeoOpazoBanue, cpaBHEHHE, CIOKEHHE W  BBIUATAaHWE  OJHOPOIHBIX
TeOMETPUYECKUX BETMUMH. Y MHOXKEHHE U ICJICHUE TEOMETPUIECKHUX BEMYMH Ha HaTypajbHOE
YHCIIO.

Beanuunbl u 3aBucuMocTH Mexkay HUMH (20 4). 3aBUCHMOCTH MEXIy
KOMIIOHEHTaMH U pe3yJbTaTaMH apu(pMETUIECKUX JEHCTBHUM.

Dopmyna niowaou nPamMoy2onbHo2o mpeyeomvtuka S = (a - b) : 2.

Hlxanvr. Yucnosou nayy. Koopounammwii nyu. Paccmosinue medcoy mouxamu
KOOpOuHamHo2o ayua. PasHomepnoe oOsudicenue mouex no KOOPOUHAMHOMY Y4y KAk
MOOeb paBHOMEPHO20 0BUNCEHUS PeAbHbIX 00beKmOo8.

Cxopocmy  cOnudicenust U CKOpocmv YOaneHus 08X 00beKMo8 Npu pPABHOMEPHOM
00HOBpeMeHHOM Osudicenuu. DopMyibl CKOPOCIU COMUNCEHUSL U CKOPOCTU YOaneHusi: Veon, = Vi
+ V2 U Vyy = V1 — Vo, @opmynsl paccmosinusi d mexcoy 08yMsi pAGHOMEPHO OBUNCY WUMUCSL
obvexmamu 6 momenm épemeru t 0ns osuscenusi nascmpeuy opye opyey (d = so — (v1 +



V2) - 1), 6 npomusononoxcuvix nanpasnenusix (d = So + (V1 +V2) - t), 60oconky (d = So —
(Vi—V2) - t), c omemasanuem (d = So — (V1—V2) -+ t). @opmyna oonospemeroeo dudxicenus
S = Veon. tBCTp.

Koopounamuwuii yeon. I paghux osudicenusi.

Habnodenue 3asucumocmeii mexncoy eerudunamy u ux QUKCUposanue ¢ nOMoubio
dopmyn, mabauy, epaguxos (0sudxicenus). Ilocmpoenue epaghuxos osudcerus no opmyram u
mabauyam.

[IpeoOpaszoBanue, CpaBHEHUE, CIIOKCHUE M BEIYUTAHUE OJTHOPOIHBIX BEJIMYHH, UX
YMHOXEHUE U JeJIeHNe Ha HATypallbHOE YUCIIO.

AuredOpandeckue mnpeacrapjeHusi (6 4). HepaBeHcTBo. MHOXECTBO pelLICHUN
HepaBeHcTBa. CTPOroe M HECTPOroe HEPABEHCTBO. 3HAKH >, < . JI[BOWHOE HEPABEHCTRO.

Pewenue npocmetiviux nepaserncms Ha MHOCECMEe YeNbIX HEOMPUYAMENbHBIX YUCET C
NOMOWBIO YUCTIOB8020 JIVUA.

Hcnonv3osanue 6yKeeHHOU CUMBOMUKU OJi1 000OWEHUs U CUCeMAMU3AYUY SHAHULL

MareMaTU4ecKHil #A3BIK M JJIEMEHTHI JIOTHKH (2 4). 3HAKOMCTBO ¢
CUMBOJIMYECKHM OOO3HauYE€HHEM J0Jiel, ApoOel, MpOIEHTOB, 3aliChI0 HEPAaBEHCTB, C
0003HaYEHNEM KOOPIMHAT HA TIPSMON U Ha IJIOCKOCTH, C SI3IKOM JAWAarpaMM U TPadHKoB.

OmnpezeneHre HCTUHHOCTH BhICKa3bIBaHUM. [locTpoeHue BRICKAa3bIBAHUHN C TIOMOIIBIO
JIOTHYECKHUX CBA30K U CJIOB «BEPHO/HEBEPHO, UTO ...», KHE», KECIH ..., TO ...», KKOKIBIN»,
«BCEY», KHAUNIETCSY, «BCETAA», KHHOTIAY, «H/HITH.

Padora ¢ wndopmanueid m anaau3 ganHbix (16 4). Kpyroseie, cron0yareie u
JIMHCHHBIC JUarpaMMmbl, TpadUKH JBWKCHUSA: UTCHHE, HWHTEPHpPETAIUS JaHHBIX,
MTOCTPOCHHE.

Paboma ¢ mexcmom: npoeepxa noHuMaHus, 6vloeieHue 2NABHOU MblCU,
CYWecmeeHHbLX 3aMedanutl U WiIIIOCMPUpPYIOWUX Ux npUMepos, KOHCNeKMUpo8aHue.

BemmonHeHWe TpoekTHBIX pabor mo Temam: «W3 wumctopum  apobein»,
«Connonoruveckuii onpoc (1o 3aJaHHON HJIM CAMOCTOSITEIbHO BHIOPAHHOU TEME)».
CocraBinenue TuiaHa moucka HH(OpMauW; OTOOpP HCTOYHMKOB HH(popMmanuu. Bwioop
crnioco0a npesicTaBIeHUs] THPOPMAITUH.

O00011IeHIe 1 cUCTeMaTH3aIust 3HAHHH, TTIOJTYYeHHBIX B 4 Kilacce.

Hopmdghonuo yuenuxa 4 xnacca.

TemaTnueckoe NIaHUPOBAHHE
4 Knacc

4 4y B Hegento, Bcero 136 4

Ne Ne ypoka Tema Tun
ypoka 1o ypoKa
o YIeOHUKY
IUIAHY
Yacrs |
1 1 CriocoOBI perieHns TeKCTOBBIX 3371au T1C3




2 2 Pemenue 3aqau P
3 3 Perienue HepaBeHCTBa OH3
4 4 MHOXECTBO peIIeHHIA OH3
5 5 Pemenne 3amau P
6 6 3uaku [ u [ OH3
7 7 JIBoiiHOE HEPaBEHCTBO OH3
8 8 Perenue 3amau P
9 9 OrieHKa CyMMBI OH3




[ponomkenue TabIUIBI

No Ne ypoka Tema Tun

ypoKa o ypoKa

1o YUeOHUKY

TUIaHY
10 10 OrieHKa pa3sHOCTH OH3
11 11 Pemenne 3amau P
12 12 OreHka nmpon3BeIeHNs OH3
13 13 OreHKa YacTHOTO OH3
14 14 Pemenne 3amau P
15 15 [pukwaKa pe3ynbTaToB NEHCTBHIA OH3
16 16 Pemenne 3amau P
17 1-16 KontponbHas padorta Ne 1 K
18 17 JleneHre ¢ 0THO3HAYHBIM YaCTHBIM OH3
19 18 Jenenue ¢ 0THO3HAYHBIM YACTHBIM OH3

(c octaTKOM)

20 19 Pemenue 3anau P
21 20 Jenenue Ha IBYy3HAYHOE YUCIIO OH3
22 21 Permrenne 3aqau P
23 22 Jenenue Ha TPEX3HAYHOE YHCIIO OH3
24 23 Pemenne 3amau P
25 24 Pemenne 3amau P
26 25 OrreHka miom@aay GUrypb OH3
27 26 [TpuOmmxeHHOE BBIYMCIIEHHE TITOMIAEH OH3
28 27 Pemenme 3anau P
29 17-27 KontponbHas padota Ne 2 K
30 28 Wzmepenwust u apoOu OH3

31 29 U3 ucropun gpobdeit OH3




[ponomkeHye TabIHIBI

No Ne ypoka Tema Tun

ypoKa o ypoka

1o YUeOHHKY

TUIaHY
32 30 Jom OH3
33 31 Pemenne 3amau P
34 32 CpaBHeHwme nonei OH3
35 33 Pemenne 3amau P
36 34 Haxoxxnenvie nomm uncna OH3
37 35 [portienTs! OH3
38 36 Pemenne 3amau P
39 37 Haxoxnenue ymcia no gomie OH3
40 38 Permrenne 3anay P
41 39 Jpobu OH3
42 40 Cpasrenue npodeit OH3
43 41 Pemrenne 3amau P
44 42 Haxoxnenume yacty yucia OH3
45 43 Pemenue 3anau P
46 44 Haxoxxnenvie uricna 1o ero yactu OH3

Yacrs Il
47 1 [Inomanp NpAMOYTOIBHOTO TPEYTONBHHUKA OH3
48 2 Pemenne 3amau P
49 3 Jenenuve u apodu OH3
50 4 Haxoxxmenrie 9acTi 0JTHOTO YHcCIia OT Jpy- OH3
Toro

51 5 Pemenne 3amau P
52 2844, KontponpHas pabota Ne 3

15




[ponomkeHye TabIvIHI

No Ne ypoka Tema Tun
ypoKa 10 ypoKa
1o YUeOHUKY
[UIAHY
53 6 CrokeHue apo0eii ¢ OqMHAKOBBIMU 3HAME- OH3
HATESIMHA
54 7 Berunranue mpo0eii ¢ 0JMHAKOBBIMYI 3HAME- OH3
HATESIMHA
55 8 Pemenue 3amau P
56 9 [NpaBunbHBIC 1 HETIPABUIILHBIE IPOOH OH3
57 10 [IpaBuibHBIE 1 HENPABWIBHbIE YaCTH OH3
BEJINYUH
58 11 3amaun Ha YacTH OH3
59 12 Permrenne 3anay P
60 13 Cmerianabie Jpoou OH3
61 14 Brinenenue nenoii yactu U3 HeNpaBUIBHOU OH3
Jpobu
62 15 Permrenne 3anay P
63 16 INepeBox cMenIaHHOM JPOOH B HETIPABHIIb- OH3
HyO Ipo0Ob
64 17 Permrenne 3aqay P
65 18 Ci10’keHrEe U BBIYMTAHUE CMEIIaHHBIX OH3
npobeit
66 19 CroxxeHue ¢ repexooM gepes 1 OH3
67 20 Pemenne 3amau P
68 21 Beruuranue ¢ nepexonom yepes 1 OH3
69 22 Perenue 3amau P
70 23 CBolicTBa IEHCTBHI CO CMEIIaHHBIMHU OH3
JpO- OstMH
71 24 Pemenue 3amau P




[ponomkeHye TabIHIBI

No Ne ypoka Tema Tun

ypoKa o ypoka

1o YUeOHHKY

TUIaHY
72 25 Pemenue 3anau P
73 6-25 KontpomnsHas padota Ne 4 K
74 26 [kasmsr OH3
75 27 UwcnoBoit iy OH3
76 28 KoopmunaTHBIH Ty4 OH3
77 29 PaccrostHre MexIy TOUKaMU KOOpAWHAT- OH3

HOTO Jy4a
78 30 Pemenue 3anau P
79 31 JIBrKeHrE TI0 KOOPANHATHOMY YTy OH3
80 32 Pemenue 3anau P
81 33 OnHOBpEMEHHOE JIBIDKEHUE JIBYX O0BEKTOB OH3
82 34 CkopocTh COMMKEHNS OH3
83 35 CKopocTh yIalIeHus OH3
84 36 Pemenue 3anau P
85 37 Bcerpeunoe npxeHne OH3
86 38 JIBrmKeHvre B MPOTHUBOIIOJIOMKHBIX HAIIPAB- OH3
JICHHSIX

87 39 Pemenne 3amau P
88 40 JIBrbkeHne BAOTOHKY OH3
89 41 JIBrxeHue ¢ oTcTaBaHUEM OH3
90 42 Pemenne 3amau P
91 43 ®opMyIia OJHOBPEMEHHOTO JIBHKEHUS OH3
92 44 Pemrenue 3amau P
93 45 Pemenue 3anaq OH3




[ponomkeHye TabIvIHI

No Ne ypoka Tema Tun

ypoka 1o ypoka

1o YUeOHUKY

TUIaHy
94 46 Pemmenve 3amaq P
95 47 Pemenue 3anau P
96 48 Pemenue 3anau P
97 2648 KontpomnsHas padota Ne 5 K
98 49 CpaBHeHHE yTIIOB OH3

Yacrs Il
99 1 JleficTBYs HAJl COCTAaBHBIMU MMEHOBAHHBI- OH3
MH YHCIIaMH
100 2 HoBble equHALIBI TLTONIAIN OH3
101 3 Permrenne 3anay P
102 4 Pa3BepHyTHIi1 yron. CMeXHBIE YITIbI OH3
103 5 Permrenne 3anay P
104 6 N3zmepenue yrios OH3
105 7 YrioBo# rpagyc OH3
106 8 Tpancnioptup OH3
107 9 Perenue 3amau P
108 10 [ocTpoeHue yriioB ¢ IOMOIIIBIO OH3
TpaHCIIOp- THpa

109 11 Pemenue 3anau P
110 12 LenTpanbHbIil yron OH3
111 13 Kpyrosele auarpamMmsl OH3
112 14 Pemenne 3amau P
113 49, 1-14 KontponpHas padota Ne 6 K
114 15 [Tapa anemenToB OH3




OKOHYAaHUE TAOIHUIIBI

No Ne ypoka Tema Tun

ypoka o ypoka

1o YUeOHHKY

TUIaHy
115 16 [epenaya n3o0paxkeHwit OH3
116 17 Pemenue 3anau P
117 18 KoopanHaTe! Ha mIockocTH OH3
118 19 [ocTpoeHue TodeK 1Mo HX KOOpIHATAM OH3
119 20 Pemenue 3anau P
120 21 Touku Ha OCSIX KOOPIMHAT OH3
121 22 Pemenue 3anau P
122 23 I'paduk nBrxeHus OH3
123 24 UreHne 1 ocTpoeHNe TpaguKOB ABMKEHHS OH3
124 25 I'padrikit 0THOBPEMEHHOTO IBIKEHUS OH3
125 26 CocTaBlieHHE pacCKa3oB 10 rpadukam OH3

JIBVDKCHHST

126 27 Pemrenne 3amau P
127 15-27 KontponpHas pabota Ne 7 K

128-131 IToBTOpeHue P
132 HTtorosast koHTpOJBHAS paboTa K

133-136 [oBTOpenue P




IleyaTHbIe OCOOHSA

1.Pa3pesnoii cuetHblit MaTepuan no matemaruke (I[Ipunoxenue k yueOnukam 1—2 xmacca).

2.I'eomeTpuueckoe 10To. YueOHOe mocobue o Maremaruke ajs 1 kimacca.

KomnbrorepHble 1 HHPOPMALMOHHO-KOMMYHHKATHBHbIE CPEICTBA

1.CD-naucku «37IeKTPOHHOE MPUIIOKECHUEY

B.A. Ilerepcon, M.A. KyObimeBa. DiekTpoHHOe npuiioxkenue K yaeOHnkam matematuku JL.I'. [lerepcon. DnekrpoHHas
MporpaMMa MOHUTOPHHTA.pe3yIbTaToB 00ydeHus. 1 kiacc.

B.A. Ilerepcon, M.A. Ky0simieBa. DnexTpoHHOE priioxenne K yaeOHnkam mareMatuku JL.I'. Iletepcon. DnexTpornHas
nporpaMMa MOHUTOPHHIA.PEe3yIbTaTOB 00y4eHHsI. 2 Kiacc.

B.A. Ilerepcon, M.A. KyOsimeBa. OnekTpoHHOe npuiioxenne K yaeOHrukam matemaTtuku JL.I'. Ilerepcon. DnekTpoHHas
porpaMmMa MOHHUTOPHHTA.pe3yIbTaToOB 00ydeHus. 3-4 KIacchl.

2.DVD-nuckn «CueHapiu ypoKOB K YIeOHHUKaAM

B.A. ITerepcon, M. A. Ky6bimeBa. CueHapuu ypokoB K yueOHUKY «MaTeMaTHKa I Ha4albHOW MIKOJBI 110 IPOrpamMme
«Yuaych yautscsi». 1 kmacc. Metogmdaeckoe mocoowue. /Ilon pen. JI.I'. Ilerepcon.

B.A. Ilerepcon, M.A. Ky0Osimea. CuieHapun ypoKOB K yueOHHUKY «MartemMaTrKa Il Ha4aIbHOH IIKOJIBI IO MTPOrpaMMe
«Ydych yauThcsi». 2 kinace. Metoauueckoe nocooue. /Tlox pea. JI.I'. Tlerepcon.

B.A. Ilerepcon, M.A. Ky0OsieBa. CieHapun ypoKoB K yueOHHUKY «MaremMaTrKa JIsl Ha9aJIbHOM IIKOJEI TI0 TIPOTpamMme
«Yuaych yauThcsi». 3 kiacc. Metogmdaeckoe mocoowue. /Ilon pen. JI.I'. Ilerepcon.

B.A. ITerepcon, M. A. KybbimeBa. CuieHapuu ypokoB K yueOHUKY «MaTeMaTHKa JI Ha4albHOM HIKOJEI 110 MPOrpamMme
«Yaych yanuthest». 4 knace. Metoanueckoe nocooue. /Tlox pea. JI.I'. Tlerepcon.

TexHu4eckue cpeacTaa 00y4yeHus

1. KimaccHas mocka ¢ HabopoM MPHUCTIOCOOICHUH ISl KPETICHHUS TaOITHII.
2. MarauTHas OCKa.

3. DKCNO3ULIMOHHBIN 3KpaH.

4. TlepcoHabHBII KOMITBIOTED.

5. MynbTUMEIUUHBIN TPOEKTOP.

6. Kcepokec.

7. Hudposas dhoTtokamepa.

Y4eOHO-mpaKkTHYECKOE U y4eOHO-1a00paTOPpHOE 000pyI0BaHHE

1. HaGopb! CU€THBIX Manovex.

2. HaGops! MyJisbkeld OBOIIEH U PYKTOB.

3. HaGop npenMeTHBIX KapTHHOK.

4. HabGopHoe ToJ0THO.

5. Habop, comepkamuii reoMeTpHUeCKHe Teiia: KyO, Imap, KOHYC, MPSMOYTOJBHBIM MapajljIeNeuIe]l, MupaMuiy,
HMTAHAP.

4. lemoHCTpannonHas onr()poBaHHAS JIMHEHKA.

5. JIeMOHCTpalMOHHbBIN YEPTEKHBIN YTOIbHUK.

6. JleMOHCTPAITMOHHBIA TUPKYJIb.

7. Ilanetka.
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