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IHosicHuTEeIbHAA 3aIIUCKA

PaGouas nmporpamma pazpaboTaHa Ha OCHOBE HOPMaTHUBHBIX JOKYMEHTOB:

—®enepanpubiii 3akoH PO «O06 oOpazoBanuu B Poccuiickoit denepanum» (ot 29 nekabps
2012r. Ne 273-03);

—®DenepanbHbplii  TOCYAAPCTBEHHBIM  00pa30BaTENbHBIA  CTaHZAPT OCHOBHOTO  OOIIETo
oOpa3oBanus (yTBepxkaeH mpukazoM MunHoOpHayku Poccum ot 17 mexabps 2010 . N 1897) B
penakuuu npukaza MunoOpHayku Poccum Ne 1644 ot 29.12.2014 1. «O BHeCeHHH U3MEHEHHH B
npuka3 MunoOpHayku No 1897 ot 17 nexabps 2010 r. «O6 yrBepxkiaeHuun @DenepalbHOTO
rocy/IapcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O OOIIETr0 00pa3oBaHuUs»;

—®DenepanbHblii IEpevYeHb Y4eOHUKOB, PEKOMEHAYEMBIX K HCIOJIB30BAHUIO MIPU PeaTH3aliu
UMEIOIMX TOCYIAapPCTBEHHYIO aKKPEIUTALMI0 00pa30BaTEeNbHBIX MPOTPaMM HAYaIbHOTO OOILEro,
OCHOBHOTO 00I1Iero, cpeAHero oOiero odpa3oBaHus, YTBEPKICHHBIA MpukazoM MuUHHUCTEpCTBa
obOpa3oBanus u Hayku Poccuiickoit penepammu or Ne 253 ot 31.03.2014 rona (B pen. Ilpukasa
Muno6puayku Poccuu ot 08.06.2015 N 576);

—VYcraB MKOY «YatnbikoBckas COILL» (B aelicTByIOLIEH peaakium);

— OOpazoBatenbHas nporpamMmma OCHOBHOTO oOmiero oopazoBanus MKOY «YartnbikoBckas
COIlLl» (yrBepxnaenHas npukasoM gupekropa MKOYVY «Harasikosckas COLL» Ne 97 ot 25.08.2015
T..);

—Ilpuka3z nupexktopa MKOY «HarneikoBckas COL» Ne 97 or 25.08.2015 r. «O6
YTBEP)KJICHUH TIEpeUHsl y4eOHHWKOB, MCIONB3yeMBbIX B oOpasoBarenbHOM mporecce B 2015-2016
yuebHOM rogy B MKOY «YatnbikoBckas COLLDy,

— [lonoxenue o paboueii mporpaMme y4eOHBIX KypCOB U BHEYpOUHO nesreasHocTd MKOY
«HatnbikoBckas COL».

Matemartuka siBIS€TCS OJIHUM U3 OCHOBHBIX, CUCTEMOOOPA3yIOIIUX MPEIMETOB HIKOJIBHOTO
oOpa3oBanus. Takoe MECTO MaTeMAaTUKH CPEAH IIKOJIbHBIX MIPEIMETOB 00YCIOBINBACT U €€
0CO00YI0 POJIb C TOUKH 3PEHUSI BCECTOPOHHETO Pa3BUTHSI JMYHOCTH ydauuxcs. [Ipu stom
KOTHUTHBHAsI COCTABIISIONIAs JaHHOTO Kypca M03BOJIsIeT 00eCIeUnTh Kak TpeOyeMblii
rOCyJapCTBEHHBIM CTAaHIaPTOM HEOOXOMMBIH YPOBEHh MaTEMAaTUIECKOH IMTOATOTOBKH, TaK U
MOBBILIEHHBIA YPOBEHD, SBISIONIUNCS JOCTATOYHBIM JJISl YTITYOJICHHOTO H3yUeHUs TpeIMeTa.

Bwmecre ¢ Tem o4eBHIHO, YTO MOJIOKEHUE C 00yUeHHeM npeaMery «Martemarukay B
OCHOBHOM IIKOJIE TpeOyeT K cebe caMoro cepbE3HOro BHUMAHUSA. AHAIN3 COCTOSTHUS MPETo1aBaHus
CBUJIETENILCTBYET, YTO IIKOJIA HE MTOJIHOCThIO 00ecrieunBaeT GyHKIIMOHATIBHYIO IPAMOTHOCTh
yUalXxcs.

B ocHOBY HacTosII€l MTPOrpaMMBI MOJTOKEHBI IEATOTUYECKUE U TUAAKTUUECKUE TTPUHIIUITHI
BapHaTUBHOI'O Pa3BUBAIOIIEr0 00pa30BaHMsl, U3JI0’KEHHbIE B KOHLIETIIIUU 00pa30BaTeIbHOM
nporpaMmsl «llepcriekTuBHAS ITKOJIa, U COBPEMEHHBIE TUIAKTUKO-TICUXOJIOTHYECKUE TeHICHITNH,
CBSI3aHHbIE C BApMATUBHBIM pa3BUBAIOIIKUM oOpa3zoBaHueM U TpedoBanusiMu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBbIE MPUHUMIBI: TIPUHIUN aJaNITUBHOCTH; TPUHIIUIL
pa3BUTHS; IPUHIUT KOM(OPTHOCTH Tporiecca 00ydeHHs.

b. KyJbTypHO OpHEHTHPOBAaHHBIE MPUHIMIIBI: TTPUHITUT [IETOCTHON KapTHHBI MUDA;
IPUHII LEJTOCTHOCTH COJIepKaHUsl 00pa30BaHMs; IPUHLUI CUCTEMATUYHOCTH; IPUHIIHIT
CMBICJIOBOT'O OTHOIIICHHS K MEPY; IPUHITUI OPHCHTUPOBOYHON ()YHKITUM 3HAHUI; IIPUHITAI OTTOPHI
Ha KyJbTYpPY KaKk MUPOBO33pEHHUE U KaK KYJIbTYPHBIN CTEPEOTHII.

B. JlesiTeJIbHOCTHO OPHEHTHPOBAHHBIE MPUHIIUTIBI: TIPHHIIAT O0YYEHUS IEATEILHOCTH;
IPUHIUI YIIPABJIIEMOTO MEPeXoa OT JAesITeIbHOCTU B y4eOHOU CUTyalluu K AEATEIbHOCTH B
KM3HEHHOW CUTYaIlMH; IPUHITHAIT ITEpPeX0a OT COBMECTHOW y4eOHO-IT0O3HABATEIBHOM I TETLHOCTH
K CaMOCTOSITEJIbHOM JeATENbHOCTH yJalerocs (30Ha OJmkaiero pa3BuTHs); IPUHIIMII OTIOPbI HA
MPOIIECCHI CIOHTAHHOTO Pa3BUTHS; IPUHIUT ()OPMHUPOBAHUS TIOTPEOHOCTH B TBOPUECTBE U YMEHHH
TBOpPYECTBA.



MaremaTrueckoe 00pa3oBaHue SIBIISICTCS 0043aTeIbHON U HEOThEMIIEMOI YacThio 00IIEero
00pa30BaHus Ha BCEX CTYNEHAX IIKObl. OO0yuyeHre MaTeMaTUKE B OCHOBHOM LIKOJIE HAIIPABJICHO Ha
JOCTHIKEHHUE CIEAYIOUUX LETICH:

1) 6 nanpaenenuu 1uuHOCMHO20 pazeumus.

e dopMupoBaHHE MIPEICTABICHHUI 0 MATEMaTHKE KaK 4aCcTU OOIIEYEI0BEYECKON KYIbTYpPBI, O
3HAUMMOCTHU MAaTEMATUKHU B PA3BUTHH LIUBUIN3ALKUUA U COBPEMEHHOTO OOIIECTBA;

e  Pa3BuTHE JIOTMYECKOTO U KPUTHUYECKOTO MBIIIJICHUS, KYJIbTYPhI pEUYH, CIIOCOOHOCTH
K YMCTBEHHOMY 3KCIIEPUMEHTY;

e  ®DOpMHPOBAHUE HHTEIUICKTYAIHOW YE€CTHOCTH H OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIOJICHUIO MBICITUTEIILHBIX CTEPEOTHUIIOB, BBITEKAIONIMX M3 OOBIJICHHOTO OIIBITA;

e Bocnuranue Ka4ecTB JUYHOCTH, 00ECIICYHBAIOIINX COLUATBHYI0 MOOUILHOCTD,
CIIOCOOHOCTH MPUHUMAThH CAMOCTOSTEIHHBIC PEIICHUS;

e ®DOopMHPOBAaHUE KAYECTB MBIIUICHUS, HEOOXOMMBIX JIJISl aJIalITAlliH B COBPEMEHHOM
nH(pOpPMAITMOHHOM OOIIECTRE;

e PasBurue MHTEpeca K MATEMAaTHYECKOMY TBOPYECTBY U MATEMATUYCCKHX CIIOCOOHOCTEIH;

2) 6 MemanpeoMemuom HanpasileHUul.:

e PaszBuTHe npeAcTaBIIeHU 0 MaTeMaTHKe Kak opMe ONMUCaHUSI ¥ METO/IC TTO3HAHUS
JICHCTBUTEIILHOCTH, CO3/IaHUE YCIIOBHIA ISl IPUOOPETEHHSI IEPBOHAYAIBHOTO OTIBITA
MaTEMATHYECKOTO MOJICITHPOBAHMS;

e  ®dopmHpOBaHUE OOMUX CIIOCOOOB MHTEIUICKTYAIbHOW JACATEIBHOCTH, XapaKTEPHBIX JIJIS
MaTeMaTHKH M SBJISIONIMXCSI OCHOBOW MO3HABATEBHOM KYJIBTYPBI, 3HAYUMOM ISt
Pa3TUYHBIX c(hep YeTOBEUECKOU IeATEIIPHOCTH;

3) 6 npeomemHoOM HaANPAGIEeHUU.!

e OsiajicHIC MaTEMATUICCKIUMHU 3HAHUSIMU U YMEHHUSIMH, HEOOXOTUMBIMHU TSI TTPOIOTKCHHUS
00pa3oBaHUs, H3YYCHHS] CMEKHBIX JUCIHUILINH, IPUMEHEHHS B IIOBCEHEBHOM KU3HU;

e Cospanue (hyHIaMEHTA 711 MAaTEMAaTUYECKOTO Pa3BUTHS, (HOPMUPOBAHUSI MEXAaHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJI1 MAaTEMaTUYECKON eI TeIbHOCTH.

B opranunzanum yue6HO — BOCIIUTATEIBHOIO IPOLIECCa BaXKHYIO POJIb UrpatoT 3a1aud. OHH
SBIISIIOTCS U LEJIBIO, U CPEJCTBOM 00y4YeHHs. BaXkKHBIM ycI0BHEM MPaBUIIbHOM OpraHU3aluy 3TOro
Ipolecca sIBJIIEeTCs BbIOOP pallMOHaIbHONW CUCTEMBI METOJIOB U IPUEMOB 00YyUEHHUS, CLIEIU(PUKI
pelraeMbIX 00pa30BaTEeNbHBIX U BOCIIUTATEIbHBIX 33/1au.

[enbro n3yueHus Kypca MaTeMaTHKeE B 5-6 Ki1accax ABISETCA CUCTEMaTHYECKOE Pa3BUTHE
MOHATHS YUCIIA, BBIPAOOTKA YMEHHH BBIMOIHATh YCTHO M MUCBbMEHHO apH(pMeTHUeCcKue 1eHCTBUS
HaJ| YUCIIAMH, IIEPEBOANTH MPAKTUYECKUE 3a/1a4 Ha SI3bIK MATEMATHKH, IOJATOTOBKA yJalIUXCs K
U3YyYEHHIO CHCTEMAaTHYECKUX KYpCcOB anreopsl u reomeTpuu. Kypc cTpouTcst Ha MHIyKTUBHOM
OCHOBE C IPUBJICYEHUEM IJIEMEHTOB JIEIYKTUBHBIX PACCYXKACHUN. B X0/1e n3ydeHus Kypca
y4daluecs pa3BUBAIOT HABBIKY BBIYMCIICHUN C HATypalIbHBIMU YUCIIAMU, OBJIAJCBAIOT HaBbIKAMU C
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU, TIOJIOKUTEIBHBIMU U OTPULIATEIbHBIMHU YN CIIAMU,
MOJIY4aroT MPeJCTaBIeHUE 00 MCIIOIB30BAaHUM OYKB JJIsl 3a1IMCH BBIPAXKEHUI U CBOWCTB
apuQMeTHUYECKUX IeUCTBUHN, COCTaBICHUN YPaBHEHUH, POIOJIKAIOT 3HAKOMCTBO C
reOMETPUYECKUMU MOHATUAMH, IPHOOPETAIOT HABBIKHM MTOCTPOSHHSI FEOMETPUUECKUX (uryp.

[Tenbro n3yueHus Kypca MaTeMaTUKe B 7 - 9 Kiiaccax sIBJISETCS pa3BUTHE BBIUNCIUTEIbHBIX
YMEHUH 710 YPOBHSI, O3BOJISIFOLIETO YBEPEHHO HUCIIOIB30BATh UX IIPHU PELICHUH 33]1a4 MaTEMaTHKH
Y CMEXHBIX [IPEAMETOB, YCBOCHUE allllapaTa ypaBHEHUM U HEPABEHCTB KaK OCHOBHOI'O CPEJICTBA
MaTeMaTUYeCKOT0 MOJEIMPOBAHUS 3a4a4, OCYIIECTBICHHE (PYHKIIMOHAIBHOMN MOATOTOBKU
MIKOJIBHUKOB. Kypc xapakTepusyercs NOBBIIIEHUEM TEOPETUYECKOT0 YPOBHS O0yUYeHHUS,
MOCTENIEHHBIM YCHJIMEM POJIM TEOPETUUECKUX 0000LICHHUH U JeTYKTUBHBIX 3aKJIFOUEHUH.
IIpukitagHas HalIpaBICHHOCTb PACKPHIBAET BO3MOKHOCTD U3Y4aTh U PELIATh IPAKTUYECKUE 3aJa4H.



[lenbro u3yueHus Kypca reoMeTpun B 7-9 Kiaccax sBISIETCS CUCTEMATHUECKOE U3yUEHUE
CBOWCTB reOMETpUUYECKHUX (QUTyp Ha IUNIOCKOCTH, (POPMUPOBAHKE TPOCTPAHCTBEHHBIX
NpEeCTaBICHNUN, pa3BUTHE JJOTMUECKOTO MBIIIJICHHUS U OArOTOBKA ammapara, He00X0AUMOTo st
W3YYEHHUs CMEXHBIX TUCLHUIUIMH U Kypca CTEPEOMETPHUH B CTAPILUX KIAcCCaXx.

B ocHOBe nocTpoeHus JaHHOTO Kypca JIEKUT UJest TyMaHU3aluu 00yueHus,
COOTBETCTBYIOIIAs] COBPEMEHHBIM IPE/ICTABICHUSAM O IEJSAX HIKOJIBHOTO 00pa30oBaHUs U
ylensomnas 0codoe BHUMaHNE JINYHOCTH YYEHHUKa, €ro UHTepecaM U CIIOCOOHOCTSIM.

[IpemuiaraemMslii Kypc MO3BOJISIET 00ECTIEYUTh (HOPMUPOBAHHE KaK MIPEIMETHBIX YMEHHIA, TaK
U YHUBEPCAJIbHBIX Y4€OHBIX JEHCTBUH IIKOJIBHUKOB, & TAK)KE CIIOCOOCTBYET JOCTHXKEHUIO
onpenenéHHpix B0 @PI'OC IMYHOCTHBIX Pe3yIbTaTOB, KOTOPHIE B JAJIbHEHIIIEM [TO3BOJISIT yUalIUMCs
IIPUMEHATH [TOJIyYCHHBIEC 3HAHWUS U YMEHHUS [UIsl PEIICHUS Pa3IMYHbIX KU3HCHHBIX 3a/1a4.

Oﬁmaﬂ XapaKTepucCTuKa yqeﬁﬂoro npeamMera «MaTemaTuka»

Hacrosimas nporpamma no MareMaTuke AJisi OCHOBHOM IIKOJIBI SIBJISIETCS JJOTUYECKUM
MPOJIOJDKEHHEM MporpaMmbl «llepcrekTUBHAS IKOJIay JJIs1 Ha4aJIbHOW IIKOJIBI U BMECTE C HEl
COCTAaBJISIET ONKMCAHKNE HENPEPHIBHOTO Kypca MaTreMaTHKu ¢ 1-ro mo 9-i kiacc
00111e00pa30BaTeIbHON IIKOJIBI.

B ocHoBe conepkanusg 00y4eHHUs MaTEMaTHKE JIEKUT OBJIAICHUE yYAIIUMUCS CIIE1YIOIIUMHU
BUJIaMU KOMIIETEHIUI: NPeIMeTHOH, KOMMYHUKATHBHOM, OPraHU3ALNOHHON 1
001IeKYJBTYPHOM. B COOTBETCTBUM C 3TUMH BUAAMH KOMIIETEHIIUN BBIJCIICHBI TJIABHBIC
COJIepXKaTEIbHO-1LIEJIEBbIC HAIIPABJICHUS PA3BUTHS YUAIIMXCS CPEACTBAMHU IpEeaMETa
«Maremaruka.

IIpexmeTnass komnerennusi. [log mpeaMeTHON KOMIIETEHITUEN TOHUMAETCSI
OCBEJIOMJIEHHOCTb LIKOJIbHUKOB O CUCTEME OCHOBHBIX MaTEMaTHUECKUX IPECTABICHUN U
OBJIaJICHE UMU HEOOXOTUMBIMU MTPEIMETHBIMU YMEHUSIMHU. DOPMUPYIOTCS CIEIYIOIINE
oOpa3yromue 3Ty KOMIETEHIIUIO MPECTABICHUS: O MAaTEMaTHUYECKOM SI3bIKE KaK CPE/ICTBE
BBIPKEHHSI MAaTEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEH U T.J.; 0 MATEMAaTUYECKOM
MOJIEJTMPOBAHUH KaK OJIHOM M3 BaXKHBIX METO/I0B MO3HaHUs MUpa. @OpMHUPYIOTCS CIEYIOIIHE
o0pasyrolye 3Ty KOMIETEHIIMIO YMEHUS: CO3/]aBaTh MPOCTEUIIINEe MaTeMaTHUECKUE MOJIENH,
paboTath C HUMH M UHTEPIIPETUPOBATH MOTYyUYEHHBIE PE3yIbTaThl; MPUOOPETATH U
CHUCTEeMAaTHU3UPOBATh 3HAHUS O CIIOCO0aX pelIeHUs] MaTeMaTHYEeCKUX 3a/1ad, a TAaKXKe MPUMEHSITh dTU
3HAHUS U YMEHUS I PEIICHUS] MHOTUX KHU3HEHHBIX 3a]1a4.

KommyHukaTtuBHas komnereHuus. [10 KOMMyHUKaTHBHOW KOMIIETEHIIMEN TIOHUMAETCS
c(OpPMHUPOBAHHOCTh YMEHUS SICHO U YETKO U3JIaraTh CBOM MBICIIH, CTPOUTh apTyMEHTHPOBAaHHbBIE
paccyXAeHHsl, BECTU AMAJIOT, BOCIIPUHUMAs! TOUKY 3pEHUs1 COOECeTHUKA U B TO K€ BpeMs
nojiBepras e€ KpUTHUECKOMY aHaIHU3y, OTCTauBaTh (TP HEOOXOJMMOCTH ) CBOIO TOUKY 3PEHHS,
BBICTpauBasi CUCTEMY apryMmeHTanuu. @opMupyroTcst 06pasyronye 3Ty KOMIETEHIIUI0 YMEHHUS, a
Tak)Ke YMEHHUS U3BJIEKaTh HH(OPMAIIUIO U3 PA3HOTO POJ/ia UCTOYHUKOB, MpeoOpa3oBbIBast €€ mpH
HE00X0UMOCTH B Apyrue GopMbl (TEKCThI, TAOIUIBI, CXEMBI U T.1.).

Opranu3zannonHas kommnereHums. [log oprannzanmoHHON KOMIETEHIIMEN TOHUMAETCS
c(OpMHUPOBAHHOCTh YMEHUS CAMOCTOSITENIbHO HAXOIUTh U MPUCBAaUBATh HEOOXOAUMBbIE YUaIIUMCS
HOBbIE 3HaHUA. DopMUpYIOTCA CleAyIole 00pa3yIoHe ATy KOMIIETEHIIMIO YMEHUS:
CaMOCTOSITEJIbHO CTaBUTh YUeOHYIO0 3a1a4y (1IeJb), pa30uBaTh €€ Ha COCTABHBIC YAaCTH, HA KOTOPBIX
OyJIeT OCHOBBIBATHLCS MIPOIIECC €€ PelIeHUs, aHATTU3UPOBATh PE3YIbTAT NCUCTBUS, BBISIBIISTh
JIOTYIIIEHHBIE OIMMMOKHA U HETOYHOCTH, UCTTPABIIATH UX U MPEACTABIATH MOJTYYCHHBIA pe3yIbTaT B
dbopMe, TErKo TOCTYIMHOMU i1 BOCHIPUSATHUS APYTUX JIFOIEH.

OO0mexkyJabTypHas koMnereHuus. [Tog oOmEeKyIbTYpHOI KOMIIETEHIIMEH TOHUMAETCS
OCBEJIOMJIEHHOCTb IIKOJIbHUKOB O MaTeMAaTHKE KaK 3JIEMEHTE 00I1eYesIOBEYeCKON KyIbTYphl, €€
MECTE B CUCTEME JPYTUX HayK, a TaKKe €€ pOJIM B pa3BUTUU MIPEACTABICHUM YEJI0BEUYECTBA O
LEJIOCTHOU KapTHHe Mupa. @opMUPYIOTCA CIIeyIOLINe 00pa3yIoe 3Ty KOMIIETEHIUIO



MPEJICTaBICHHS: 00 YPOBHE Pa3BUTHUSI MATEMATUKH HA Pa3HBIX HCTOPUUYECKUX ITAIaX; O BRICOKOM
MPAKTUYECKON 3HAYMMOCTH MaTeMaTUKH C TOUKH 3PEHUS CO3/IaHUS U Pa3BUTHS MaTepHalIbHOM
KYJIBTYPBI 4EJIOBEUECTBA, a TAK)KE O BAKHOU POJIM MATEMATHUKH C TOYKU 3peHUsS] POPMUPOBAHUT
TaKUX BXHEHUIIUX YEPT JIMYHOCTHU, KaK HE3aBUCUMOCTh U KPUTUYHOCThH MBILIUICHHUS, BOJIA U
HACTOWYMBOCTD B JOCTHKCHUH LIETH H JIP.

ConeprxaHre MaTeMaTHUECKOro 00pa3oBaHusl B OCHOBHOM 1IKOJIE OPMUPYETCS HA OCHOBE
byHIaMEHTAIBHOTO S/1pa IKOJILHOTO MaTeMaTH4ecKoro ooOpa3zoBanus. B nmporpamme oHo
MIPEJICTABJICHO B BUC COBOKYITHOCTH COACPKATEIBHBIX Pa3AelioB, KOHKPETUZUPYIOIINX
COOTBETCTBYIOIIKE OJIOKU (hyH/ITaMEHTAIBHOIO S/jpa IPUMEHUTEIHHO K OCHOBHOM IIKOJIE.
[Tporpamma pernamMeHTHpYET 00bEM MaTepuaa, 00s13aTeIbHOTO JJIs U3YyYEeHHUsI B OCHOBHOM LIKOJIE,
a TaKkKe JaeT ero pacnpenesieHue Mexay 5—6 u 7—9 kinaccamu.

CopepxaHue MaTeMaTHYECKOro 00pa3oBaHUs B OCHOBHOW IIKOJIE BKIIOUYAET CIEAYIOLINE
paszzensl: apupMeTuka, anredpa, QyHKINU, BEPOATHOCTh U CTATHCTUKA, TeoMeTpus. Hapsiny ¢ aTum
B HETO BKITFOUCHBI JBA TOTIOJHUTEIBHBIX pa3jielia: IOTHKa U MHOXKECTBA, MATEMAaTHKA B
HCTOPUYECKOM PAa3BUTHUH, YTO CBA3AHO C peann3alieil meneil o0enHTeNIeKTYalIbHOTO U 00111e-
KYJIBTYPHOTO pa3BUTHs ydamuxcs. CoJepkaHue KaXI0T0O U3 ITHX Pa3/iejiOB Pa3BOPAYNUBACTCS B
COJIePKATEIbHO-METOMYECKYIO JIMHHIO, IPOHU3BIBAIOIIYIO BCE OCHOBHBIE Pa3Aeiibl COACPIKAHUS
MaTeMaTU4YeCKOro 00pa3oBaHus Ha JAHHOW CTYNEHU 00yUYEHUSI.

Conepsxanue pasnena «ApupMeTukay CIy>KUT 0a30H I TadbHEHIIEro u3y4eHus
yUYalIMMHICS MATEeMaTUKH, CIIOCOOCTBYET PAa3BUTHIO MX JIOTMUECKOTO MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHSI IT0JTH30BATHCS AITOPUTMAMH, a TAK)KE MIPHOOPETEHUIO MTPAKTUICSCKUX HABBIKOB,
HEOOXOUMBIX B MIOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHA O YMCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C
paIMOHATILHBIMU U UPPAIMOHATBHBIMU YHCIaMH, (DOPMHPOBAHUEM ITEPBUYHBIX MTPEICTABICHUHI O
JEHCTBUTENLHOM YHCIIe. 3aBEepIICHHUE YHCIOBOM JTUHUH (CUCTEMATU3AIIHs CBEIEHUH O
JEHCTBUTEILHBIX YHCIIaX, O KOMIDICKCHBIX YMCIIaX), TaK e Kak U 00JIee CII0KHBIC BOITPOCHI
apudmertuku (aaroput™m EBkinuaa, ocHoBHas Teopema apudMETHKH ), OTHECEHO K CTYIMEHHU OOIIEero
cpenHero (MOTHOT0) 00pa30BaHHUS.

Copepxanue pazaena «Anredpa» HampaBlieHO Ha JOPMUPOBAHUE Y YUAITXCS
MaTEeMaTHYECKOTO armapara Jiyls pelieH s 3a/1a4 U3 Pa3HBIX Pa3/ie]IOB MaTEMATHKH, CMEKHBIX
MPEIMETOB, OKPYXKAIOIIeH pealbHOCTH. S3bIK anreOpsl MOTYEPKUBACT 3HAUEHUE MATEMAaTUKH KaK
SI3BIKA JUTSI TIOCTPOSHUS MAaTEMaTHIECKIX MOJICTICH MPOIIECCOB U SIBJICHUI peaibHOro Mupa. B
3a/1a4¥ U3y4eHUs anreOpbl BXOAT TaKkKe PA3BUTHE AITOPUTMUUECKOTO MBIILIECHUS,
HE00XO0IUMOT0, B YACTHOCTH, JUISI YCBOCHUS Kypca HH(DOPMATHKY, OBJIA/ICHUST HABBIKAMH
JNEeNYKTUBHBIX paccyxkaeHui. [IpeobpazoBanue CUMBOJIBHBIX (JOPM BHOCUT CHEIIU(PUUESCKHUIA BKIIA]T
B Pa3BUTHE BOOOPAXKCHHUS YIAIIUXCS, UX CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTRY. B
OCHOBHOI IIKOJIe MaTepual rpyIupyeTcss BOKPYT palliOHaIbHBIX BBIPAXKEHUM, a BOIIPOCHI,
CBSI3aHHBIE C UPPANUOHATEHBIMY BBIPAKEHUSMH, C TPUTOHOMETPHYSCKUMH (DYHKITUSIMU U
npeoOpa3oBaHUsAMU, BXOIAT B COACPKAHUE Kypca MaTEeMaTUKU Ha CTApIIeH CTyleHn 00ydeHus B
HIKOJIE.

Copepxanue pazaena «OyHKIUN» HALEIEHO Ha MOJyY€HHE MIKOJbHUKAMU KOHKPETHBIX
3HaHWI 0 PYHKIIMH KaK BaXKHEUIIEH MaTeMaTUIeCKOW MOJIETH JIJIsl ONMCAHUS M HCCTIEIOBAHUS
pa3zHo00pa3HBIX MpoleccoB. M3yuenue 3Toro Marepuaia ciocooCTByeT pa3BUTHIO Y yYaIIUXCS
YMEHHMsI UCTIOJIb30BATh Pa3IMYHbIC SI3bIKM MAaTEMATUKHU (CIIOBECHBIN, CHMBOJIUYECKHH,
rpadudeckuii), BHOCUT BKJIaJ B (GOPMHPOBAHUE MPEIACTABICHUI O PO MaTEMATHKH B Pa3BUTHH
[IUBUJIM3AIUN U KYJIbTYPHI.

Paznen «BeposTHOCTh M CTaTUCTHUKAY» — 00S3aTeIbHBIA KOMITOHEHT IITKOJIBHOTO
o0pa3oBaHMs, YCHIIMBAIOIINN €ro MPUKIATHOE U MPAKTHUECKOE 3HAYeHHEe. DTOT MaTepual
HE0OXO0IUM TIPEXkJIe Beero st GOpMHUPOBAHUS Y ydalIuXcsl (yHKITHOHATLHOW TPaMOTHOCTH —
YMEHH BOCIPUHUMATH U KPUTHUYECKU aHATU3UPOBATh HHPOPMAIIHIO, TPEACTABICHHYIO B
pa3IMYHbIX (OpMax, MIOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX PEaTbHBIX 3aBHCHMOCTEH,
MIPOBOAMTH MPOCTEHIIINE BEPOATHOCTHBIE pacyeThl. M3yueHrne 0CHOB KOMOMHATOPUKHU TTO3BOJIUT



y4aIIuMCsl paCCMaTPHUBATh CIIy4au, OCYIIECTBIATH Mepedop U MOJCUET YKhcia BAPHAHTOB, B TOM
YHCJIE B IPOCTEUIINX MPUKIIAJAHBIX 3a1a4ax.

IIpyu u3ydyeHUH CTaTUCTUKHU U BEPOSATHOCTU PACIIUPSAIOTCS NPEACTABICHUS O COBPEMEHHOU
KapTHHE MHpa U METOAAX €ro UCCIEeT0BaHMs, (OPMHUPYETCS TOHMMAHUE POJIU CTAaTHCTUKU KaK UC-
TOYHHMKA COLIMAIBHO 3HAUMMON MH(MOPMALIMH U 3aKJIa/IbIBAIOTCA OCHOBBI BEPOSITHOCTHOTO
MBIIIICHHUS.

Lens conepxanus pazaena «I'eoMeTpus» — pa3BUTh y y4alUXCs IPOCTPAHCTBEHHOE
BOOOpaXEHUE U JIOTMYECKOE MBIIIJICHUE ITyTeM CUCTEMAaTHUYECKOT0 N3Y4YEHUS! CBONCTB
reoMeTpUYECcKUX (PUryp Ha IIIOCKOCTH U B IPOCTPAHCTBE U IPUMEHEHUS 3TUX CBOMCTB IpU
pEILIEHNH 3a]]a4 BBIUUCIUTEIBHOIO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBEHHas pojib IIPU 3TOM
OTBOJUTCS PAa3BUTHIO NT€OMETPUUECKON MHTYUIMU. CoueTaHue HarJIiJHOCTU CO CTPOrOCTBIO SIBIIS-
€TCs1 HEOThEMJIEMOM YaCThIO NT€OMETPUUECKUX 3HAHUM.

Marepuan, oTHocsuiics k 6okam «KoopauHate» 1 «BeKTOpbI», B 3HAYUTEIHHOM
CTEIIEHU HECET B ce0e MEeXIIPEeIMETHbIE 3HAHNUS, KOTOPbIE HAXOIAT IPUMEHEHHE KaK B Pa3JINYHbIX
MaTE€MaTUYeCKUX JUCLUIIINHAX, TAK U B CMEXKHBIX IIPEIMETAX.

Ocob6eHHoCThIO pa3ziena «Jloruka 1 MHOXKECTBa» SBISETCS TO, UTO MPEJCTABICHHbBIN B HEM
MaTepHuaJl IPEUMYIIECTBEHHO U3Y4aeTCs U UCIIOJIb3YETCSl PACIIPENEIIEHHO — B X0J1€ PACCMOTPEHUS
6 pa3nuuUHBIX BONPOCOB Kypca. COOTBETCTBYIOUIUI MaTepHall HAalleJIEH Ha MAaTEMaTU4YECKOe
pa3BUTHE yyaluxcs, GOPMUPOBAHUE Y HUX YMEHHS TOYHO, CKATO U SCHO MU3JIaraTh MbICIIU B
YCTHOHM M IMCbMEHHOM peuH.

Paznen «MaTteMaTuka B MICTOPUYECKOM pa3BUTHM» MpelHa3HaueH 171 pOpMUPOBaHUS
NPECTaBICHUN O MAaTEMaTHKE KaK YaCTH YeJIOBEUECKON KYJIbTYPBI, Ui OOIIETO Pa3BUTHUS
HIKOJIBHUKOB, /ISl CO3JaHuUs KYJIbTYPHO-UCTOPUUECKOM cpeibl 00yueHus. Ha Hero He BblgenseTcs
CIIELMAJIbHBIX YPOKOB, YCBOEHUE €r0 HE KOHTPOJMPYETCsl, HO COJIEpKAHUE ITOrO pasieia
OpPraHUYHO MPHUCYTCTBYET B y4eOHOM IpOIlecce KaK CBOErO pojia T'yMaHUTapHbIN (POH IpHU pac-
CMOTpEHUH NPOOIEMATUKU OCHOBHOTO CO/IEP KAHUS MaTEMaTHUECKOro 00pa3oBaHUsl.

IleHHOCTHBIC OPHEHTHPHI COACPKAHUSA Y4eOHOIr0 MpeaMeTa

MaremaTrueckoe 00pa30BaHUE UTPAET BAKHYIO POJIb KaK B IPAKTUIECKOH, TaK U B
JyXOBHOM *M3HM oOuiecTBa. [IpakTrueckas crTopoHa MaTeMaTHYeCKOro 00pa3oBaHUs CBsI3aHa C
(dbopMUpPOBaHHUEM CIIOCOOOB JEATENBHOCTH, JYXOBHASI — C UHTEIJIEKTYaJIbHBIM Pa3BUTHEM
4eJoBeKa, JOPMHUPOBAHUEM XapaKTepa U 0OIIEH KyIbTypHlI.

HpaKTH‘IeCKafl ITOJIE3BHOCTh MaTEMAaTUKN O6YCJ'IOBJ'IGHa TEM, 4TO €€ MMPCIAMETOM ABJIAIOTCH
byHaaMeHTalIbHbIE CTPYKTYPhI PEaIbHOI'O MHUpA: MPOCTPAHCTBEHHbIE (DOPMBI U KOJTUUECTBEHHbIE
OTHOIICHUA — OT HpOCTGfIHIHX, YCBanBacMbIX B HETIOCPECACTBEHHOM OIIBITE, 1O JOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX JIJIs1 pA3BUTHUS HAyYHBIX U TEXHOJOTHMUECKUX Uael. be3 KoHKpeTHbIX
MaTEeMaTU4YeCKUX 3HaHUH 3aTPyJHEHO [TOHMMaHUE IPUHIIUIIOB YCTPOMCTBA U UCIIOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIIPUATHE U HHTEPIIPETALIUS Pa3HOOOPa3HON COLMAIbHOM,
HKOHOMUYECKOM, MONUTHYECKON HH(pOopMalnu, Manod(pPeKTHBHA TOBCETHEBHAS TPAKTHYECKAs
JesITeIbHOCTh. Kax/10My UeoBeKy B CBOEH KHM3HH MPUXOJUTCS BBIIOIHATH JOCTATOYHO CIIOKHBIE
pacyeThbl, HAXOAWUTH B CIIPABOYHUKAX HYXHBIC CbOpMy.]'H)I W IPUMCHATH UX, BJIaJCTh MPAKTHICCKUMU
preMaMH FeOMETPHUUECKUX U3MEPEHUH U MOCTPOSHH, YNTaTh HH(POPMALINIO, TIPEACTABICHHYIO B
BUJY TaONUII, 1UarpaMM, rpauKoB, IOHUMAaTh BEPOSTHOCTHBIN XapaKkTep CllydailHbIX COOBITHIA,
COCTABJIATh HECITIOKHBIE AJITOPUTMBI U .

be3 6a30Boit MaTemMaTH4yecKoi MOArOTOBKM HEBO3ZMOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YCJIOBCKOM. B mxone maTremaTnka CIIYKUT OIIOPHBIM NPEAMETOM JJI U3YUCHUA
CMEXXHBIX JTUCIIMII- JIUH. B mocienkonsHol )KU3HN peanbHO He0OOXOAMMOCTBIO B HAILIU JTHU
ABJIIETCSl HEMPEPBIBHOE 00pa30BaHUe, UTO TpeOyeT MOTHOLIEHHOM 6a30B0it 00111e00pa3zoBaTeNbHOM
MOJTrOTOBKH, B TOM YHUCIIE M MaTeMaTuieckoil. Y HakoHer, Bce Oouiblie crenuaabHOCTe!, Tae
H606XOI[I/IM BBICOKHH YPOBCHB 06pa3OBaHI/I$[, CBs3aHO C HCMMOCPECACTBCHHBIM IIPUMCHCHHUEM



MaTEeMaTHKH (SKOHOMHKA, Ou3Hec, GUHAHCHI, GU3MKA, XUMHsI, TEXHUKA, MH()OpMATHKa, OMOTIOTHS,
TICUXOJIOTHS | 1p.). TakuM 00pa3oM, paciIupseTcss KpyT MIKOJIBHUKOB, TSl KOTOPBIX MaTeMaTHKa
CTaHOBHUTCS 3HAYUMBIM IIPEIMETOM.

J1Jis1 )KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBISIETCS (DOPMHUPOBAHUE MATEMATHIECKOTO
CTHJIS. MBIIIIJICHHS, TPOSIBIIIONIEIOCS B ONPEICICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce ma-
TEMaTUYECKON JACSITETbHOCTH B apCEHAJ MPUEMOB M METO/IOB Y€TIOBEUYECKOTO MBIIIICHHUS
€CTECTBCHHBIM 00Pa30M BKIIFOUAIOTCS MHIYKIIMS U JSAYKIMs, 0000IICHIE U KOHKPETH3AIHS,
aHAJIN3 B CUHTE3, KJIaccu(HUKaIMs ¥ cucTeMaTH3amus, abctparupoBanue v aHainorus. OObEKThI
MaTEeMaTHYECKUX YMO3AKIIOUCHUI U MTPaBUIIa UX KOHCTPYUPOBAHHUS BCKPHIBAIOT MEXaHU3M
JIOTUYECKHUX TTOCTPOCHUM, BBIPAOATHIBAIOT YMEHUS (DOPMYITHPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATH
CYXKJICHHS, TEM CaMbIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Beayas poiib MpHHAICKUT
MaTeMaTHKe B JOPMUPOBAHUN AIITOPUTMUIECKOTO MBIIUICHHUS] U BOCITUTAHUHA YMECHHM JICH -
CTBOBATH I10 33J]AHHOMY aJITOPUTMY M KOHCTPYHUPOBATh HOBBIC. B X01€ perienus 3amay —
OCHOBHOU y4eOHOM JIeATEIILHOCTH HAa YPOKaX MaTeMaTHUKU — Pa3BUBAIOTCS TBOPUYECKas U
MIPHUKJIaIHAST CTOPOHBI MBIIILJICHHS.

OOydeHre MaTeMaTHKE JTaeT BO3MOKHOCTh Pa3BUBATh Y yUAIIUXCS TOYHYIO, SKOHOMHYIO U
UH(POPMATHUBHYIO PeUb, YMECHHE OTOMPATh HAUOOJIEE MOAXOIAIINE I3bIKOBBIC (B YACTHOCTH, CHM-
BOJINYECKHUE, TPahUIECKHE) CPEICTRA.

MaremaTrueckoe 00pa3oBaHUE BHOCHT CBOW BKJIaJ B (POPMHUPOBAHUE OOIIEH KYIbTYpHI
yeroBeka. HeoOX0IMMbIM KOMITOHEHTOM OOIIIeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBIISICTCS
7 obliee 3HAKOMCTBO C METOJIaMH ITIO3HAHUS JCHCTBUTEILHOCTH, TIPEJCTABIICHUE O TIPEIMETE U
METOJ/Ie MATEeMAaTHKH, €0 OTIIHYHUS OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00
OCOOCHHOCTSIX MPUMEHEHHSI MATEMATUKH TS PEIICHUS HAyYHBIX ¥ MPUKJIAIHBIX 33]1a4.

W3yueHne MaTeMaTUKU CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHHIO YEIIOBEKA, TOHUMAHHIO
KPacOThI M U3SIIECTBA MATEMATUYCCKUX PACCYKIACHHMA, BOCIIPUATHIO TEOMETPHUECKUX POpM,
YCBOCHHIO HJICH CHMMETPHH.

HcTopus pa3BuTHS MaTeMaTUYECKOTO 3HAHUS 1a€T BO3MOKHOCTh MOTOTHUTH 3arac
HUCTOPUKO- HAYYHBIX 3HAHUU MIKOJHLHUKOB, CPOPMHUPOBATEH Yy HUX MPEICTABICHUS O MATEMATHKE
KaK 4acTH 00IIIeYeIOBEYeCKOM KYIbTYPhl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHUUYECKUMHU BEXaMH
BO3HUKHOBEHUS U PAa3BUTHS MaTeMaTUICCKON HAYKH, C UCTOPUCH BEIIMKUX OTKPBITHIA, UMECHAMHU
JIF0/Iel, TBOPUBIINX HAYKY, JOJDKHO BOMTH B HHTEJICKTYAIBHBIN Oarax Ka)aoro KyJIbTYpHOTO
YeIloBeKa.

Onucanue mecra yueOHoro npeamera «Maremaruka» B yueOHOM IIaHe

VYueOnsiit mman MKOYVY «YatnsikoBckast COL» otBoaut He Menee 870 4 A u3ydeHus
yuebHoro npenmera «MaTemaTuka» Ha 3Tane OCHOBHOro o0miero oOpasoBanus. B 5, 6 kiaccax
BeIiensieTcs 175 u (u3 pacuera 5 4 B Henento). B 7, 8 kimaccax — 175 4 (U3 pacuera Ha Kypc ajireOpbl
- 3 yaca B HeJlelto, Ha Kypc FeOMETpHH - 2 Yaca B HeJlelto); B 9 kinacce 170 u (43 pacuera Kypc
anreOpsl - 3 yaca B HEJENIO, KypC T€OMETPUH - 2 Yaca B HEJIETIIO).

[Ipenmer «MatemaTka» B 5—6 Kkiaccax BKIIOYAeT apuPpMEeTUUECKUN MaTepua, SI€eMEHTHI
anreOpbl U TEOMETPHH, a TAK)KE 3JIEMEHTHI BEPOSTHOCTHO-CTATUCTUYECKON JIMHUH.

[Tpeamet «Anrebpay» BKIOYAET HEKOTOPHIC BOITPOCH apr(METHKH, Pa3BUBAIOIIIHE
YHCIIOBYIO JIUHHUIO 5S—6 KJIaccoB, COOCTBEHHO ajredpandecKuil Marepua, dIeMeHTapHbIe
(GYHKINH, a TAaKXKe 3JIEMEHTbl BEPOSATHOCTHO-CTATUCTUYECKON JTMHUU.

B pamkax yueOHOro npeamera «I'eoMeTpusi» TpaAuLMOHHO N3Y4alOTCs €BKIMI0BA
reoMEeTpHsl, FIIEMEHTHI BEKTOPHOI airedpsl, reoMeTpuyeckre mpeodpa3oBaHusl.

N3yueHne BepOSTHOCTHO-CTaTUCTUYECKOIO MaTeprasia OTHECEHO K 5—O0, k 7—9 knaccam.



JInuHOCTHBIE, MeTanpeAMeTHbIE H NPeIMeTHbIE Pe3y/IbTaThl 0CBOEHHUSI y4eOHOT 0
npeaMmera «MaremaTuka»

JIMYHOCTHBIMHU pe3yiabTaTaMH H3y4deHUs Ipeamera «MaremaTtuka» (B BHJE CIEAYIOIIUX
yueOHBIX KypcoB: 5—6 kimacc — «Matemaruka», 7-9 kimacc — «Marematuka» («Anrebpa» u
«["eomeTpusi») ABIAIOTCS CIEAYIOIINE KauyecTBa: — HE3aBUCUMOCTh U KPUTHMYHOCTh MBILUICHUS; —
BOJISL 1 HACTOMYMBOCTD B JOCTUIKEHHUH LIEIIH.

CpencTBOM JIOCTUKEHUS ITHX Pe3yJIbTaTOB SIBIISETCS:

— cUCTeMa 3aJJaHUH y4eOHUKOB,;

— MpeJCcTaBleHHAas B y4eOHMKaxX B SIBHOM BHJI€ OpraHH3alMs MaTepHuaja M0 MPUHIUILY
MHUHHMMAKCa;

— MHCIIOJIBb30BaHME COBOKYITHOCTHM TEXHOJOIMH, OpPHEHTHUPOBAaHHBIX Ha pa3BUTHE
CaMOCTOSITEIbHOCTH M KPUTHYHOCTH MBIIIUICHUS;

- TEXHOJIOTHsI CUCTEMHO-JESTEIbHOCTHOIO MIOAX04a B 00yUE€HUH, TEXHOJIOT sl OLICHUBAaHUSI.

MertanpeaAMeTHBIMH  pe3yidbTaTaMd  H3ydeHus Kypca «MaremaTuka»  sBISETCS
(dopMupoBaHUE YHUBEpCAIBHBIX yueOHbIX aercTBuit (YVY ).

PeryasituBubie YY /:

5—6-1 KkJacchl

— CaMOCTOSITETIbHO OOHApYXHBAaThb W (POPMYJIMPOBATH Y4EOHYIO MpoOIeMy, ONpeneisTh
el y4eOHOU AeATeIbHOCTH, BBIOMPATh TEMY MPOEKTa;

— BBIBUraTh BEPCHUHU pEIIEHUs MpoOJieMbl, OCO3HABATh (M HMHTEPIPETUPOBATH B Cllyyae
HEO0OXOIMMOCTH )KOHEUHBII pe3ysbTaT, BHIOMPATh CPEACTBA JOCTUKEHUS LEIU U3 NPEUI0KEHHbIX,
a TaK)Ke MCKATh UX CAMOCTOSITEIILHO;

— COCTaBJIATh (MHIMBUIYaJIbHO WJIM B TPYNIE) IUIAH PELICHUS MPOOJIeMbl (BBIIOIHEHUS
MIPOCKTA);

— paboTas 1o IU1aHy, CBEpATh CBOM JEHCTBUS C 1IEJIbIO U, P HEOOXOUMOCTH, UCIIPABIIATh
OIIMOKH CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUJIAH);

— B JMAJIoTe C yYHUTEJEM COBEPLIEHCTBOBATb CAMOCTOSITEIbHO BBIPAOOTaHHBIE KPUTEPUU
OLICHKH.

7-9-ii kyIaccol

— €aMOCTOATENbHO OOHapyXuBaTh M (OpMyIHpoBaTh NpoOIeMy B KIACCHOM U
WHIUBUIyaJIbHOW Y4€OHOMU JesTENHHOCTH,

— BBIJIBUTATh BEPCHH PEIICHUS MPOOJIEMBI, OCO3HABAaTh KOHEYHBIH PE3yibTaT, BHIOUPATH
CpeACTBA AOCTHXKEHUS LIeJIN U3 TIPEASIOKEHHBIX WIIM UX UCKATh CAMOCTOSTENBHO;

— COCTaBJIATh (MHIMBUIYaJIbHO WJIM B TPYNIE) IUIAH PEUICHUsS] MpOoOJeMbl (BBIMOIHEHUS
IPOEKTA);

— noAOupaTh K K101 npobieMe (3a1a4e) aleKBaTHYIO €l TEOPEeTHUECKYI0 MOJIENb;

— paboTast o MpeII0KEHHOMY MJIM CaMOCTOSTEIbHO COCTABIIEHHOMY IUIaHY, UCIOJIb30BaTh
Hapsy ¢ OCHOBHBIMHU U JIOTIOJIHUTEIbHBIE CPEACTBA (CIpaBOYHAS JIUTEPATYypa, CIOKHBIE TPUOOPHI,
KOMIIBIOTED);

— IUTaHUPOBATh CBOIO MHAMBHUAYAJIbHYIO 00pa30BaTeIbHYIO TPAEKTOPHIO;

— paboTaTh MO CaMOCTOATENBHO COCTAaBICHHOMY IUIaHYy, CBEpSsACh C HUM M C ILEJbIO
JeSTeNIbHOCTH, UCIPABIIsAi OIIMOKH, UCIOJb3YsI CAMOCTOATEIBHO MOJ00paHHBIE CPENCTBA (B TOM
yucie u IaTtepHer);

— CBOOOIHO TOJIB30BATHCS BEIPAOOTaHHBIMU KPUTEPHUSIMHU OLIEHKU U CAMOOLIEHKHU, HCXO/S U3
eI U UMEIOIINXCS KPUTEPUEB, pa3iinyas pe3yibTaT U CIOCOObI 1eUCTBUM;

— B XO/I€ MPEeJICTaBJICHU IIPOEKTA J1aBaTh OI[EHKY €ro pe3ybTaram;

— CaMOCTOSITENIbHO OCO3HAaBaTh NPUYMHBI CBOET0O ycClexXa WM Heycrnexa M HaxOoJUTb
CIocoObI BBIX0/1a U3 CUTYAllMU HEYyCIexa;



— yMeThb OLEHHUTh CTENEeHb YCIEHUIHOCTH CBOEH WHIUBHIyaIbHOH 00pa30BaTEIbHOM
JIeATEIbHOCTH;

— JaBaTh OIICHKY CBOMM JIMYHOCTHBIM KauecTBaM M YepTaM Xapakrepa («KakoB s»),
OIPEEIIATh HAIPABJICHUS CBOETO Pa3BUTHS («KAKUM s XOUy CTaTh», «UTO MHE JUIsl 3TOTO Hajuo
CIICIIaThy).

CpenctBoM  (opmupoBaHusi peryiaTuBHbBIX Y VY] choykaT TEXHOJOTHS CHUCTEMHO-
JIeATEIbHOCTHOIO MOJXO0Jla Ha 3Tale M3Y4eHUs HOBOTO Marepuala M TEXHOJIOTHS OLICHUBAaHHUS
00pa30BaTeNbHBIX JOCTHKCHUI (yUEOHBIX YCIIEXOB).

ITo3naBaTenbubie YY /I:

5-9-ii k1acchl

— aHaJIM3UPOBATh, CPABHUBATh, KJIacCCU(UIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS;

— OCYIIECTBJIATH CpPaBHEHME, CEPUALUI0 M KIACCHU(PHUKAIMIO, CAMOCTOSTENHLHO BBIOMpas
OCHOBaHUS U KPUTEPHUH AJI YKa3aHHBIX JIOTMUECKUX OIepalii; CTpOUTh KiIacCU(PUKALMIO TyTEM
JUXOTOMUYECKOTO JIeJIeHUs (Ha OCHOBE OTPULIAHMS);

— CTPOUTH JIOTMYECKM OOOCHOBAaHHOE pAaCCyXJCHHE, BKIIOYAIONIEE YCTAHOBJICHUE
MIPUYUHHO- CJIEICTBEHHBIX CBS3EH;

— CO3/1aBaTh MaTEMaTUYECKUE MOJIENH;

— COCTaBJISITb TE3UCHI, pa3JMuYHblE BUJbl IUIAHOB (MPOCTHIX, CIOXKHBIX H  T.IL.).
[TpeoOpa3zoBbIBaTH HHGOPMAIUIO U3 OJHOTO BUAA B IPYToi (Tabiuily B TEKCT, TUarpammy u mp.);

— BBIYHUTHIBATH BCE YPOBHH TEKCTOBOM MH(OPMAIIH.

— YMETb ONPEJENSITh BO3MOKHbIE HCTOYHUKH HEOOXOAUMBIX CBEIACHUM, IPOU3BOIUTH OUCK
uH(pOpMaIli1, aHATTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.

— [OHMMasl MO3ULUI0 IPYroro 4YeloBeKa, pa3iuyarh B €ro peyd: MHEHUE (TOUYKY 3peHHs),
JI0KA3aTeNbCTBO (apryMEHTHI), (DaKThl; TUIIOTE3bl, AaKCHOMBI, TeOpUHU. [IJIsi 3TOr0 caMOCTOSITENHEHO
UCIOJIb30BaTh pa3MYHbIE BMJbl YTEHMs (M3ydarollee, IPOCMOTPOBOE, O3HAKOMMTEIbHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.

— CaMOMy CO3/1aBaThb MCTOYHUKM MH(OPMALMM PAa3HOTO TUNA M Ul pasHbIX ayIUTOPHH,
co0r01aTh UHPOPMAIIMOHHYIO TUTUEHY U TIPaBUiIa UHPOPMAIIMOHHON 0€30MacHOCTH;

— YMETBUCNONB30BaTh KOMIBIOTEPHBIE W KOMMYHMKAI[MOHHBIE TEXHOJIOTUU Kak
UHCTPYMEHT JUI JOCTHXKEHHS CBOMX Leded. VYMeTb BbIOMpaTh aJieKBaTHbIE 3ajaue
MHCTPYMEHTAJIbHbIE MPOrpaMMHO-aMMapaTHble cpeicTBa U cepBUCHl. CpeacTBOM (OPMHPOBAHUS
no3HaBaTeNbHBIX Y'Y /[ ciayxaT ydeOHBIH MaTepuan U MpekJe BCEro NPOAYKTHBHBIE 3aJlaHUS
y4eOHHUKaA.

— Hcnonp3oBaHue MaTeMaTU4YEeCKUX 3HAHWW JUId PEIIECHUS PA3JIMYHBIX MAaTEMaTUYECKUX
3a/1a4 U OLICHKHU MOJyYEHHBIXPE3YyIbTaTOB.

— COBOKYITHOCTh YMEHUH MO UCIOIB30BAHUIO JOKA3aTEIbHON MaTEMaTHYECKON PEUH.

— COBOKYNHOCTh yMEHUH MO paboTe ¢ uMHopManueidl, B TOM YMCI€ U C pa3IMYHBIMU
MaTeMaTUYeCKUMHU TEKCTaMH.

— YMeHMs UCNOIb30BaTh MAaTEMAaTUYECKUE CPEACTBA JJIS M3YUYEHHUS U ONMMCAHMS pealbHbIX
MPOLECCOB U SIBJICHUM.

— He3aBucHMOCTb U KpUTHYHOCTH MBIIIJICHUS.

— Bouis 1 HaCTONYMBOCTD B JOCTHXKEHUH LIEIIH.

Kommynukaruusbie YY/I:

5-9-# kaacchl

— CaMOCTOSITEJIbHO OpPraHU30BBIBaTH yuyeOHOE B3aUMOJACHCTBHE B Tpymie (ONpeaensiTh
oO1Iue 1enu, JOroBapuBaThCs APYT € APYroM u T.1.);

— OTCTauBasi CBOIO TOUKY 3PEHUs, MPUBOAUTH apTyMEHTHI, MOATBEPKIast UX haKTaMu;

— B IUCKYCCUHU YMETHBBIIBUHYTh KOHTPAPTyMEHTHI;



— YYUTBCSI KPUTUYHO OTHOCHTBCSI K CBOEMY MHEHMIO, C JOCTOMHCTBOM IIpHU3HABaTh
OmMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— TIOHMMas TMO3ULHUI0 JPYroro, pasjidyaTb B €ro peyd: MHEHUE (TOUKy 3peHus),
JI0Ka3aTeIbCTBO (ApryMEHTHI), (DaKThI; THIIOTE3bl, aKCHOMBI, TEOPHH;

— YMETb B3MVISIHYTh Ha CUTYallUI0O C WHOW MO3MIHU U JIOTOBAPHUBATHCS C JIFOJABMHM HHBIX
MTO3ULUH.

CpenctBoM (GopMHUpOBaHUS KOMMYHUKATUBHBIX Y'Y/ cioykaT TEXHOJOTHS MPOOIEMHOTO
oOydeHus, opranuzanus padoThl B MaJIbIX TPYIIAX, TAKXKe UCIOJIb30BaHUE HA YPOKaX TEXHOJOTHUHU
JMYHOCTHO- OPHUEHTHUPOBAHHOTO U CHCTEMHO - IESTEILHOCTHOTO O0y4YEHUsI.

IIpenmMeTHbIMHU pe3yJIbTaTaAMHU U3y4YeHUS Mpeamera «MareMaTrukay SBISIOTCS CIeayoIIne
YMEHUSL.

5-i 1 6 —i KJIacchl

Hcnonp30BaTh mpHU pelICHUH MaTeMaTUYeCKUX 3a/ad, WX OOOCHOBaHMM U MPOBEPKE
HalJICHHOTO PEILICHUs 3HAHUE:!

- Ha3BaHUU U TMOCJIEAOBATEIILHOCTH YMCEeN B HaTypasibHOM psny B mpenenax 1 000 000 (c
KaKoro YKclia HAUMHAETCS 3TOT P, Kak o0pa3yercs KaKI0e CIEIYIOIIee YHCIO B 3TOM PAIY);

- KaK o0Opasyercs Kaxkaasl cileayronas cuéTHas eIMHNLA;

- Ha3BaHUs U [10CJIEJIOBATEILHOCTD Pa3psiiOB B 3aIIUCH YUCIA;

- Ha3BaHMS U MOCIIEIOBATEILHOCTD MEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psoB COAEPIKUTCA B KaXKJOM KIIACCE;

- COOTHOIIIEHUE MEX]y pa3psaamMy;

- CKOJIbKO €IMHUI] KaX/10T0 KJjlacca COIEPKUTCA B 3allMCH YUCIIA;

- KaK yCcTpOeHa MO3UIIMOHHAs AeCATUYHAs CUCTEMa CUMCIICHHUS,

- €IUHUIIBl U3MEPEHHs BENUYHMH (IJIMHA, Macca, BPEeMs, IUIONIA/lb), COOTHOIICHUS MEXIY
HUMU;

- IECATUYHBIX IPO0SX U MpaBUiiaX NEHCTBUI C HUMU;

- CpPaBHUBATh JICCATUYHBIC APOOU; - BHIMOIHITH ONEpalliy Ha/l JECITHUYHBIMU IPOOSIMHU;

- IpeoOpa3oBbIBATH AECITUUHYIO IpOOb B OOBIKHOBEHHYIO U HA000pOT;

- OKPYIJISTH LIEJIbIE YHUCTIA U IECATUYHBIE IPOOH;

- HaXOJIUTh MPUONKEHHBIC 3HAYSHUS] BETMYMH C HETOCTATKOM U U30BITKOM;

- BBITIOJTHATH MPUOTIKEHHBIE BEIUMCICHHS U OIICHKY YHCIIOBOTO BBIPAYKEHUS;
- (YHKIMOHAJIBHOU CBSI3U MEXJY TpyNIaMHd BEIWYUH (1I€HA, KOJIMYECTBO, CTOMMOCTB;
CKOpOCTh, BpPeMsl, pacCTOSIHUE; IPOU3BOIUTEIBHOCTD TPYAA, BpeMs paboThl, paboTa).

Beimonuate yctHble BeluucneHus (B mpegenax 1 000 000) B ciydasx, CBOAUMBIX K
BblunciaeHusIM B npeaenax 100, ¥ MUCbMEHHBbIE BBIYMCICHHSI B OCTAJBHBIX CIyYasiX; BBIIOJIHATh
MIPOBEPKY NMPABUIIBHOCTU BBIYHCIICHUI;

- BBITIOJIHATH YMHOKeHue u aenerue ¢ 1000;

- BBIYUCIISITH 3HAYCHUST YUCITOBBIX BBIPAKEHUM, coepkammx 3—4 nelcTBUS CO CKOOKaMH U
0e3 HuX;

- pemarth NpPOCThIe U COCTaBHbIE TEKCTOBBIE 3a/1a4H;

- BBIITUCHIBATh MHOYKECTBO BCEBO3MOXKHBIX PE3YJIbTATOB (MCXOJ0B) MPOCTEHIINX CIIydalHbIX
AKCIIEPUMEHTOB;

- HaXOJIUTh BEPOSATHOCTU MPOCTEHIINX CITy4yalHBIX COOBITUIA;

- pemath yOOOHBIM Ui ceOsi crmocoOoM (B TOM 4YMCIIE U € MOMOINBIO Tabaul U rpados)
KOMOWHATOpHBbIE 3aJlaud: Ha TEpPEeCTaHOBKY W3 TPEX DIEMEHTOB, IPAaBUJIO IPOU3BEICHHUS,
YCTaHOBJICHUE YHCIIa Map HA MHOXECTBE U3 3—5 3JIEMEHTOB;

- pemath yOOoOHBIM ISl ce0si crmocoOoM (B TOM 4YHCIiE M C TIOMOINBIO Tabmuil U rpados)
JIOTHYECKHE 3a/1a4M, Co/IepKalue He 0oJiee TPEX BhICKAa3bIBAHUI;



- YuTaTh WH(POPMALMIO, 3aHUCAHHYIO C TOMOUIbIO JIMHEWHBIX, CTOJIOYATBIX U KPYTOBBIX
JMarpaMmm;
- CTPOUTH IMPOCTEHIINE JINHEHHBIE, CTOJI0YAThIe U KPYTOBbIE IUarpaMMBbl;

- HaXOIUTb PCHICHUSA <GKU3HCHHBIX» (KOMHCTCHTHOCTHBIX) 3aaa4, B KOTOPLIX UCIIOJIb3YHOTCA
MaTEMATHUYCCKUE CPEACTBA,

- co3JaBaTh NMPOAYKT (pe3ynbTaT MPOEKTHOH AEATENbHOCTH), Ul U3YYEHUS U OINUCAHMS
KOTOPOT'0 HCIIOJIb3YIOTCA MaTEMaTUUYECKUE CPENICTBA.

Hcnonb30BaTe NpU pelICHMM MaTeMaTHYECKUX 3ajad, UX OOOCHOBAaHMM U IIPOBEPKE
HaWJICHHOTO PELICHUs] 3HAaHUE O:

- pacKJIabIBaTh HATypaJbHOE YHUCIIO Ha IPOCTHIE MHOKUTEIH;

- HaXOJUTh HAaWOOJIBIIMK OOIIMIA NETUTEIh U HAaWMEHbIIEE O0IIee KPaTHOE HECKOIBKUX
YlCell,

- OTHOIICHUSIX U MPOMOPLHUSIX; OCHOBHOM CBOMCTBE IPOIOPIINHY;

- IPSIMOYM ¥ 0OPATHOM MPOMOPIIMOHATBHBIX 3aBUCUMOCTSX M HX CBOMCTBAX;

- MPOIIEHTAX;

- IIEJIBIX U IPOOHBIX OTPHUIIATEIIBHBIX YHCIIAX; PAllMOHATBHBIX YHCIIAX;

- paBUJIE CPABHEHUS PAllMOHAIBHBIX YHCEIT;

- MpaBWJIax BBITIOJIHCHUS OIepaliuii HaJl palliOHAIbHBIMH YHCIIaMHU; CBOMCTBAX OTICPAIIMIA.

- JEIUTh YUCIO B JaHHOM OTHOIIEHHUH;

- HAXOJUTh HEM3BECTHBIN WICH MPOTIOPIIUH;

- HaXOAWTh JIAaHHOE KOJIMYECTBO MPOLIEHTOB OT YUCJIA U YUCIIO MO0 U3BECTHOMY KOJUYECTBY
MIPOIICHTOB OT HETO;

- HAXOJUTh, CKOJIBKO MPOIEHTOB OJHO YUCJIO COCTABJISIET OT APYToro;

- YBEITMYMBATh U YMEHBIIATh YUCIIO HA JIAHHOE KOJIMYECTBO MPOIICHTOB;

- peiiatb TCKCTOBBIC 3ald4YM HAa OTHOIICHUS, IIPOIIOPHIHUH W IIPOUCHTLI; - CpaBHUBATL JBa
pPaluOHaJIbHBIX YHCJIa,

- BBIIIOJIHATE OIICpall Haa paliuOHaJIbHBIMU YUCJIAaMH, UCIIOJIb30BAaTh CBOMCTBA onepaquI
AJId yIIpOICHUA BBIQHCHCHHﬁ;

- peuiaTtb KOM6I/IHaT0pHI>I€ 3aa4yu C MOMOIIBIO ITpaBUJIa YMHOKCHMU,

- HaxXOAMThb BEPOSATHOCTU MPOCTEHMIINX CIy4alHbIX COOBITUH; - pelaTh MNPOCTEUIINe
3a/1a4M Ha OCEBYIO U LIEHTPAIbHYIO CUMMETPHUIO;

- pemarh MPOCTEUIINE 3aJa4d Ha Pa3pe3aHre W COCTABIICHUE TC€OMETPHUYECKUX QUTYD; -
HAaXOJHUTh PEIIEHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTHYECKHe CPENICTBA;

- co37aBaTh MPOAYKT (pe3ysbTaT MPOEKTHOW AEATENbHOCTH), JUISI U3YYCHHUS U OMHUCAHMS
KOTOPOTO HUCIIONB3YIOTCA MaTeMaTHUeCKHe CPEICTBA.

7-i kjaacce. Aareodpa

Wcnonp3oBats opu pPEeIICHMM MAaTCMAaTUYCCKHUX 3aJad, HX 000CHOBaHUN U IIPOBEPKE
HAWJICHHOTO PelIeHUs 3HaHUE O:

- HaTypaJIbHBIX, HEJIBIX, pallUOHAJIIBHBIX, HPPAalHOHAJIbHBIX, HeﬁCTBHTeHBHBIX qHucJax,

- CTCIICHU C HATYpaJIbHBIMH ITOKAa3aTCIAMU U UX CBOI\/'ICTBaX;

- OZIHOYJICHAX W MPaBWIAX JCUCTBUN C HIMU;

- MHOTOWIEHAX Y MpaBWIaxX JEHCTBUI C HUMU;

- opMytax cCOKpamEéHHOr0 YMHOKEHUS;

- TOXKAECTBAX; METOJIaxX JI0Ka3aTeIbCTBA TOKICCTB;

- TUHEHHBIX YPAaBHEHUSIX C OJTHOM HEM3BECTHON M METO/IaX MX PEIICHUS;

- CHCTeMax JBYX JIMHEWHBIX YPaBHEHUH C IBYMSI HEM3BECTHBIMU U METOJIAX UX PEIICHHUS.

- BeimmonsaTe ﬂeﬁCTBHﬂ C OAHOYJICHAMH U MHOT'OYJICHAMH,



- Y3HaBaTh B BRIPAKEHUSIX (POPMYJIIBI COKPAILIEHHOTO YMHOXEHHUS U IPUMEHATH UX;

- packiaabIBaTh MHOIOUYIEHBI HA MHOXKHUTENH;

- BBIIOJIHATh TOXIECTBEHHbIE IPE0Opa30BaHus LIETbIX alredpanyecKux BbIpaKeHU;

- IOKa3bIBaTh MPOCTEHUILIHNE TOXKIECTBA; - HAXOANUTD YHCIIO COYETAaHUHI U YUCIIO Pa3MEICHUM;

- pelaTh JIMHEMHbIE YPABHEHUS C OJTHOM HEU3BECTHOM;

- pewmarb CHUCTEMBl JBYX JIMHEHHBIX YPaBHEHMHW C JABYMS HEWU3BECTHBIMU METOAOM
IOJICTAHOBKM M METOJIOM alre0pandeckoro CIoXKeHUs;

- pelarh TEKCTOBBIE 33JJa4l C IIOMOIIbIO JINHEHHBIX YPaBHEHUI U CUCTEM;

- HAXO/IUTh PELLIEHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aja4, B KOTOPBIX UCIOJIb3YOTCS
MaTeMaTHYECKUE CPEICTBA;

- CO3/1aBaTh MPOAYKT (pe3yibTaT NPOEKTHOW AEATEIbHOCTH), IS WU3YHYEHMsI U OINHCAHUS
KOTOPOT'O HCIIOJIB3YIOTCS MaTeMaTHUECKHE CPENICTBA.

7-it kaace. 'eomerpust

Hcnonp30BaTh HpHU pElIEHUM MaTeMaTUYECKUX 3a/ad, UX OOOCHOBaHMM U IPOBEPKE
HaNJCHHOI'O PELIEHUS 3HaHUE O:

- OCHOBHBIX T'€OMETPUYECKHMX MOHATHAX: TOYKa, NpsAMas, IUIOCKOCTb, Jy4, OTPE3OK,
JIOMaHasi, MHOTOYT OJIbHUK;

- ONpE/IETICHNN YIila, OMCCEKTPUCHI YIila, CMEKHBIX U BEPTUKAJIBbHBIX YIJIOB;

- CBOMCTBaX CMEXHBIX Y BEPTUKAJIbHBIX YIJIOB;

- OIPEJECIIEHNN PABEHCTBA FEOMETPUUECKUX (QUTYp; IPU3HAKAX PAaBEHCTBA TPEYT OJIbHUKOB;

- TEOMETPHYECKHX MECTaX TOYEK; OMCCEKTpUCE yIlia U CEPeIUHHOM IMEPIEeHAMKYIIpE K
OTpE3KYy KaK F€OMETPUUECKUX MECTAX TOUEK;

- OIPEJIEICHUHN NTapAJUIEIbHBIX IPSIMbIX; IPU3HAKAX U CBOWCTBAX MApaJLICIbHBIX MPSAMBIX;

- aKCHOME NapajlIeIbHOCTU U €€ KpaTKOH UCTOPHH;

- (hopMysie cyMMBI YITIOB TPEYTOJIBHUKA;

- OIPEJEIICHNN U CBOMCTBAX CPEAHEN JIMHUM TPEYTOJbHUKA;

- reopeme Dareca.

- [IpumeHsTh CBOMCTBAa CMEXHBIX U BEPTUKAIBHBIX YIJIOB IIPU PELIEHUH 3a]1aY;

- HaXOJUTh B KOHKPETHBIX CUTYallMsIX PABHbIE TPEYTOJIbHUKHU U TI0Ka3bIBaTh UX PABEHCTBO;

- YCTaHABIIMBATh NApAJUIEIBbHOCTD MIPSMBIX U IPUMEHITH CBOWCTBA NAapAJUIEIbHBIX IPAMBIX;

- IPUMEHSTH TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA;

- HCIIOJIb30BaTh TEOPEMY O CpEIHEH JIMHUU TpeyrojbHUKa U TeopeMy darneca npu perieHun
3az1ay;

- HaxoAMThb PELIEHUS <(CKU3HEHHbIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX
HCIIOJIb3YIOTCSI MAaTEMATHUUYECKUE CPEIICTBA;

- CO03/1aBaTh MPOJYKT (pe3yNbTaT MPOEKTHOW IEATENbHOCTH), JUIS W3YYEHHUS M ONMHMCAHUS
KOTOPOTO UCIIOJIb3YIOTCA MaTeEMaTHUECKHUE CPE/ICTBA.

8-i kiace. Anredpa

Hcnonb3oBaTh NpU pelICHMM MaTeMaTHYECKUX 3ajad, UX OOOCHOBAaHMHM U IPOBEPKE
HalJIEHHOTO PELICHHS] 3HAaHUE O:

- anredpanyecKoil TpoOu; OCHOBHOM CBOMCTBE APOOH;

- IpaBUJIax JAEUCTBUH ¢ anredpandeckuMu ApoOsMH;

- CTENEHSX C LEeIbIMU MOKa3aTeNIIMU U UX CBOMCTBAX;

- CTaHJapTHOM BH/JIE YHCIIA;

- pynkumsax b .+ kx=y 2 X =y XK=y , ux cBoiicTBax u rpadukax;

- IOHATUY KBAAPATHOTO KOPHS U apu(METHYECKOTO KBAaJPAaTHOT'O KOPHS;

- CBOMCTBaxX apu(pMETHUECKHUX KBAaIPATHBIX KOPHE;

- pynkunuu x=y , €€ cBOMCTBax U rpaguke;



- (hopMyne [UIst KOpHEH KBaJApaTHOTO YPaBHEHUS;
- Teopeme Bueta i npuBeI€HHOTO U 00IIET0 KBaAPATHOTO YPABHEHUS;

- OCHOBHBIX METOJAaX pCHICHUA LECJIbIX palluOHAJIIBHBIX ypaBHeHHﬁZ METOJEC Pa3JIOKCHHA HaA
MHOXHUTCIIN U MCTOAC 3aMCHBI H€H3B€CTHOﬁ;

- METO/Ie pelIeHUs] POOHBIX pallMOHAIBHBIX YPaBHEHUH; - OCHOBHBIX METOJAX PELICHUS
CHCTEM pPaIlOHAIBHBIX YPaBHEHUIA.

- Cokpamiarp anredpanyeckue apoou;

- BBITOJIHATH apu(METHUECKHIE JISHCTBUS C alredpandecKuMu IpoosMu;

- HCTIOJIH30BATh CBOWCTBA CTEIICHEH C LEIBIMH [TOKa3aTeIsIMU [P PEIICHUU 3a]1ay;

- 3aIMCHIBATh YUCIIA B CTAHIAAPTHOM BHJIC;

- BBITOJIHATH TOX/IECTBEHHBIE TPE0OPa30BaHuUsl PAllHOHAIBHBIX BBIPAKCHH;

- crpouTth rpaduku pyHkmmii b .+ KXx=y 2 X ,=y X K=y ¥ UCMOIb30BaTh UX CBONCTBA MPH
pCILICHUH 33]1a4;

- BBIYUCIIATH apu(METHYECKIE KBaIpaTHBIE KOPHHU;

- IPUMEHSATH CBOMCTBA apu()METHUECKUX KBaIPATHBIX KOPHEW TPU PEIICHUH 3a/1a4;

- CTpOHTH TpaduK PYHKIIMU X=y U HCIIOJIb30BaTh €r0 CBOMCTBA MPH PEIICHUH 33]1ay;

- pemath KBaJpaTHbIC YPaBHCHUS;

- IPUMEHSTH TeopeMy Buera npu penienuu 3a1ad;

- pemaTh IeTble PalUOHAIBHBIE YPaBHEHHsS METOJOM pAa3JIOKEHUS Ha MHOXHUTEIH |
METO/IOM 3aMEHbI HEU3BECTHOM;

- pemath ApoOHbIE YpaBHEHUS;

- pemarb CUCTEMbI PAallMOHATILHBIX YPaBHEHHIA;

- pemaTh TEKCTOBBIC 3374l C MOMOIIBIO KBaJPAaTHBIX U PAIlMOHAIBHBIX YPAaBHEHUN U HX
CHCTEM;

- HAXOJUTh PEIICHUS «OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX UCIIOIb3YIOTCS
MaTeMaTUYECKHE CPECTBA;

- co3JaBaTh MPOAYKT (Pe3yslbTaT MPOEKTHOW AESITENbHOCTH), IJISI U3YyYEHUS M OMHCAHUS
KOTOPOT'O UCMOJIb3YKOTCSI MATEMATUUYECKHUE CPENICTBA.

8-i kaacc. I'eomerpus

Hcnoap3oBaTh npu pCeHICHUHU MAaTEMaTHYCCKUX 3adad, HX 000OCHOBaHHHU U IMPOBEPKE
HalJIeHHOTO pelIeHUs 3HaHHE O:

- OIpeJeNieHUH NapajiesorpamMmma, pomOa, MpsAMOYTOJIbHUKA, KBaJapaTa; UX CBOMCTBAaX M
NpU3HaKax;

- OTIpEIeICHNH Tpareluny; 3JeMeHTaxX Tpanelun; TeopeMe O CpeHel JIMHUM TpareluH;

- OTIPE/IETICHNU OKPYXHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHH YTIIOB, CBSI3aHHBIX C OKPYKHOCTBIO;

- OINpENENICHNH M CBOMCTBAaX KacaTeJIbHBIX K OKPYXHOCTH; TEOpPEME O PABEHCTBE JBYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJJHOU TOYKH;

- OIIPEAEIICHNH BIMCAHHOM M OIMCAaHHOM OKPYXXHOCTEH, X CBOMCTBAX;

- OMpEJeNIEHNH TPUTOHOMETpPUYECKHE (YHKIUU OCTPOrO YIjla, OCHOBHBIX COOTHOIIEHUMN
MEXy HUMH;

- puéMax pereHus IpPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;

- TPUTOHOMETPHUECKUX PYHKIMIX yriioB oT 0 1o 180°;

- TEOpEME KOCUHYCOB U TEOPEME CUHYCOB;

- IpuéMax peleHus IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (hopmynax /i MIIOLWAAN TPEYTOJIbHUKA, TapalljieliorpaMmma, Tparnelmy;

- reopeme [Tucdaropa.



- [IpuMeHsTh MpU3HAKU U CBOMCTBA MapajuieorpaMma, poMoa, mpsiMOyroJibHUKa, KBaJpaTa
IIPY PEIICHUN 33/]a4;

- pemaTh IpOCTEMIINeE 3aja4l Ha TPAIELUIO;

- HAXOOUTb TPALyCHYIO MEpY YIJIOB, CBS3aHHBIX C OKPYKHOCTBIO; YCTaHaBIMBAaThb HX
PaBEHCTBO;

- IPUMEHSATH CBOKWCTBA KAaCaTEJIBHBIX K OKPYKHOCTH TP PEIICHUH 33/]a4;

- pelaTh 3aJa4i Ha BIMCAHHYIO U OIIMCAHHYIO OKPYKHOCTB;

- BBIIIOJIHATH OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHMS C IIOMOLIBIO LIUPKYIIS U JIMHEUKH;

- HaXOAWTh 3HAYCHHS TPUTOHOMETPHYECKHX (YHKIMHA OCTPOrO yria 4Yepe3 CTOPOHBI
IPSMOYTOJIBHOTO TPEYTOJIbHUKA;

- TPUMEHSTH COOTHOIIEHUS MEXIYy TPUTOHOMETPUYECKUMH (DYHKIUSAMH TpPU pEIICHUH
3a/1a4; B YaCTHOCTH, 10 3HAYCHUIO OJJHOM M3 QYHKIMI HAXOAUTH 3HAYEHUS BCEX OCTAJIBHBIX;

- pemarhb MpsIMOYTOJIbHBIE TPEYTOJIbHUKHY;

- CBOJUTH PaboOTy ¢ TpuroHoMmerpudeckumu (yHKImsMua yriioB or 0 mo 180° x ciydaro
OCTPBIX YTJIOB;

- MPHUMEHSTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IPH PEIICHUH 3aJad; - pelIaTh
IPOU3BOJIbHBIC TPEYTOJIbHUKHY;

- HAXOJUTh TUIOUIAIN TPEYT OJIbHUKOB, TapajlIeIorpaMMOB, TPaleLuii;

- IpuMeHsTH Teopemy [ludaropa npu pemennn 3anay;

- HaXOUTh MPOCTEHININE TEOMETPUIECKHE BEPOSITHOCTH;

- HaXOJMTh PELICHUS GKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 331a4, B KOTOPBIX UCIOJIb3YIOTCS
MaTE€MaTU4YECKHE CPEICTBA;

- CO3/1aBaTh MPOAYKT (pe3yJbTaT MPOEKTHOM AEATEIbHOCTH), IS WM3Y4YEHUSI U OINUCAHUS
KOTOPOT'0 HCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

9-ii ki1acc. Aaredpa

Hcnonp30BaTh MpU peHIEHWH MaTeMaTUYeCKUX 3ajady, MUX OOOCHOBAaHMM U IPOBEPKE
HalJCHHOIO PEIIEHUS 3HaHUE O:

- CBOMCTBAaX YMCJIOBBIX HEPABEHCTB;

- METO/IaX pelIeHUs] TUHEHHBIX HEPABEHCTB;

- CBOMCTBaxX KBaJIpaTUYHON PyHKINH;

- METO/Iax PEUICHMsI KBaJPAaTHBIX HEPABEHCTB;

- METOJI€ UHTEPBAJIOB ISl PEIICHUS] PAallHOHATIbHBIX HEPABEHCTB;

- METOJIaX PELIEHUsI CHCTEM HEPABEHCTB;

- cBOMcTBaxX U rpaduke QyHKIMU N X=y HpPU HATYpaJIbHOM n;

- OIIPEJICJICHNN U CBOMCTBAaX KOPHEH CTEIEHH N,

- CTEIICHSX C PAalMOHAIBHBIMU [TOKA3aTEISIMU U UX CBOMCTBAX;

- OIpeleleHUH M OCHOBHBIX CBOMCTBAaX apU(MeTHUYECKOW mporpeccuu; Qopmysie ais
HaXO0X/IEHUs1 CyMMBbI €€ HECKOJIBKUX MEPBBIX YIEHOB;

- OINpeeNieHUd U OCHOBHBIX CBOMCTBaX TIe€OMETpUYEecKoi mporpeccuu; dopmyne aus
HaXO0X/IEHUs1 CyMMBI €€ HECKOJIBKUX IEPBBIX YIEHOB;

- (I)OpMYJ'IC AJi1 CyMMBI OCCKOHEUYHOM FCOMeTpI/I‘{CCKOﬁ IporpecCunu CO 3HAMCHATCIICM,
MCHBIIWM 1O MOAYJIIO €AWHUIBI.

- Micnionp30BaTh CBOMCTBA YUCIOBBIX HEPABEHCTB JUISI TPe0Opa30BaHUsl HEPABEHCTB;
- I0Ka3bIBaTh IIPOCTEUIINE HEPABEHCTBA;

- pemaTh JIMHEHbIE HEPaBEHCTBA,

- CTPOUTH TpauK KBaJAPATUUHON (PYHKIIMH U UCIOJIB30BaTh €0 MPHU PELICHUH 3a/1a4;
- peliaTh KBaJApaTHbIC HEPABEHCTBA,



- pemiarb palUOHAJIbHBIE HEPAaBEHCTBA METOAOM HWHTEPBAJIOB;, - pEIIaThb CHCTEMBbI
HEPaBEHCTB;

- CTpouTh rpaduk PyHKUIMU n X=y MNpU HATypaIbHOM NU HCIOIH30BATh €r0 MPHU PEIICHUN
3a/1a4;

- HAXOJUTh KOPHU CTEIIEHH n;

- HCIIOJIb30BaTh CBOMCTBA KOPHEH CTETEHU NIPHU TOXKJAECTBEHHBIX MTPEOOPa30BaHUSAX;

- HAXOAWUTH 3HAYECHUS CTEIIEHEN C PALlMOHAIIBHBIMU II0KA3aTeIIsIMU;

- pemarb OCHOBHBIE 33/1a4H HA apU(PMETUIECKYIO0 U TE€OMETPUIECKYIO IIPOTPECCHH;

- HAXOJIUTh CyMMY 0€CKOHEYHOU reOMETPUUYECKOI MPOTrpeccuu co 3HaMeHaTeNIeM, MEHbILIUM
110 MOJIYJIIO €IMHUILIBL;

- HAXO/JIUTh PELLEHUS «OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3ajja4, B KOTOPBIX UCIOJIb3YOTCS
MaTeMaTUYECKHE CPECTBA;

- CO3/1aBaTh MPOAYKT (pe3yabTaT MPOEKTHOW AEATENbHOCTH), IJSl M3YUYEHHUS M OIMCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MAaTEMAaTHUYECKUE CPEJICTBA.

9-ii kaacc. 'eomerpusi

Hcnonp30BaTh NpU pelIEHUH MaTeMaTUYeCKUX 3ajady, MUX OOOCHOBAaHMM U IPOBEPKE
HalJIEHHOTO PEIIECHUs] 3HAaHUE O:

- IPU3HAKAX MOJ00Us TPEYroJIbHUKOB;

- TEOpPEME O MPONOPLUUOHAIBHBIX OTPE3KaX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHUKA;

- IPONOPLIMOHAIBHBIX OTPE3KAX B MPSAMOYTOJIbHOM TPEYTOJIbHUKE;

- IPONOPLIMOHAIBHBIX OTPE3KaxX B KPYre;

- TeopeMe 00 OTHOUICHUH TUIOMIA/IeH TTOJJOOHBIX MHOTOYTOJIbHUKOB;

- CBOWCTBAaX IPAaBUIBHBIX MHOTOYTOJIBHUKOB; CBA3M MEXIY CTOPOHOHW IIPAaBHIBHOIO
MHOT'OYTOJIbHUKA U PauyCaMH BIMCAHHOTO U ONMCAHHOTO KPYIOB;

- OIPEJIENIEHNH JUIMHBI OKPYKHOCTU U opMyJie AJisi €€ BBIYMCIICHUS;

- (hopmyre miomaayu NpaBUIbHOIO MHOTOYTOJIbHUKA;

- ONpeAeTICHUH TUIOIIAAN Kpyra U Gpopmyiie i e€ BIYMCIeHUs; (popMyiie A BEIYUCICHUS
IJIOIIAZeH YacTel Kpyra;

- IIpaBUJIE HAaXOKJECHUS CYMMBI U Pa3HOCTH BEKTOPOB, IIPOU3BEICHHS BEKTOpA HA CKaJsp;
CBOMCTBA ATUX ONEpaLUii;

- OIIPEACIICHNH KOOPANHAT BEKTOPA U METOJAX X HAXOKICHUS;

- IpaBUJIE BHIIOJHEHUH onepannii HaJ BEKTOpaMH B KOOpJIMHATHOU (hopme;

- OTpE/IETICHNN CKAJIIPHOTO MPOU3BEICHHSI BEKTOPOB U (hOpMYyJIe Ui €r0 HaXOXKICHUS;

- CBSI3U MEXKJy KOOPAUHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPJAMHATHBIM METOAAX PELICHUS TEOMETPUYECKHX 3a/1a4.

- ¢dopMmymnax o0b€Ma OCHOBHBIX IPOCTPAHCTBEHHBIX TI€OMETPUUECKUX  (uryp:
napaiujenenunena, kyoa, mapa, HUIMHIPA, KOHYyCA.

- [IpumeHsTh NpU3HAKY TOA00MS TPEYrOJbHUKOB IIPU PEILIEHUH 3aa4;

- pemaTh IpOCTENIINE 33/1a4U Ha IPOITOPLMOHAIIBHBIE OTPE3KU;

- pemark IpocTene 3aJa4 Ha IPABUIIbHBIE MHOTOYTOJIbHUKH;

- HAXOJUTh JJIMHY OKPY>KHOCTH, IUIOIIA/b KPyra 1 €ro 4acTeu;

- BBINIOJIHATH OTI€paIH HaJl BEKTOpPaMHU B TEOMETPUUYECKON U KOOPAUHATHON popMe;

- HaxOJWTh CKAIPHOE IPOU3BEICHHE BEKTOPOB M NPUMEHATH €ro s HaXOXIACHUS
Pa3IMYHBIX TEOMETPUYECKUX BEINYUH;

- pemaTh TeOMETPUYECKHE 3a/1a49M BEKTOPHBIM U KOOPJAMHATHBIM METOJIOM;

- IPUMEHSTh FeOMETpPHUUECKHEe PeoOpa3oBaHus TUIOCKOCTH MPH PEIIEHUU IeOMETPUUYECKIX
3a/1a4;



- HaxoIuTh OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX  (uryp:
napajuienenunena, Kyoa, mapa, HMINHApa, KOHYCa;

- HAXO/IUTh PELICHUS KU3HEHHBIX)» (KOMIIETEHTHOCTHBIX) 33]]a4, B KOTOPBIX UCIOJIB3YIOTCS
MaTeMaTUYECKUE CPECTBA;

- CO3/1aBaTh MPOAYKT (pe3yJbTaT MPOEKTHOM AEATEIbHOCTH), A W3YUYEHHS] U OINUCAHUS
KOTOPOT'O UCIIOJIb3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

Conep:xanue yyeOHoro npeamera «Maremaruka

Harypanabable 4ymcaa. Harypansueii  psg. JecstuuHas  cuctemMa  CUMCIICHUA.
Apudmernueckue 1eHCTBHS ¢ HATYpAIbHBIMU YnciaaMu. CBOMCTBA apu(METHUECKUX ACHCTBUIA.

CreneHns ¢ HaTypaabHBIM ITOKA3aTEIEM.

UucnoBsle BBIpaXKECHUs, 3HAYCHUE YUCIOBOIO BbIpakeHUs. [lopsanok nelcTBUN B YMCIOBBIX
BBIPQ)KEHUSX, UCIIOJIb30BaHHE CKOOOK. Pemienne TeKCTOBBIX 3a1a4 apu(METUIECKUMHU CIIOCOOaMH.

Henurenu n xpatHble. CBOWMCTBAa M NPU3HAKU JIenUMOCTH. [IpocTeie M cocTaBHbBIE yuCIa.
Pa3nosxeHne HaTypaabHOIO YMCIIA HA IIPOCTHIE MHOXKUTENHN. JIeJIeHHe ¢ OCTaTKOM.

Jpodu. OObIkHOBEHHBIE 1poOn. OCHOBHOE CBOWMCTBO Npobu. CpaBHEHHE OOBIKHOBEHHBIX
npodeit. Apudmernueckue neicTBus ¢ OOBIKHOBEHHBIMH Jpo0saMu. HaxoxxaeHne 4acTu oT 1eJI0ro
Y 1€JI0TO I10 €ro YacTH.

Hecatuunble apobu. CpaBHEHUE NECATUYHBIX JpoOeil. Apudmernyeckue AECHCTBUS C
JNecATUYHBIME JIpoOsimu. [lpencraBieHne AecATUYHON IpoOM B BHJE OOBIKHOBEHHOH ApOOH U
OOBIKHOBEHHOH B BUJIE IECSITUYHOM.

IIpoueHThl; HAaxOXKICHHE IPOLIEHTOB OT BEIMYMHBI M BEJIWYMHBI II0 €€ IIPOLECHTAM.
OTHoleHue; BIpaXXKEHUE OTHOIIEHHUS B ITpoleHTax. [Iponopiius; oCHOBHOE CBONCTBO MPOMOPILIUH.

Pemienue TekcToBBIX 3a1a4 apu(PMETUUECKMMU CIIOCO0AMH.

Panmonanbubie 4mcaa. IlonokuTenbHbIE W OTPULATENBHBIE 4YMCIA, MOXYJb YHCIHA.
MHOXkeCTBO 1eNbIX 4Hcel. MHOXKECTBO palMOHAIBHBIX 4YHCEN;, PAalMOHAJIBHOE YHCIO Kak
OTHOILEHHEemM/n,re T — IeJIoe YHMCII0, an— HarypanbHoe. CpaBHEHHME pPallMOHAIBHBIX YHCEIL.
Apudmernueckue NeUCTBUS C pallMOHAIbHBIMU unciaamu. CBONCTBA apu(PMETHUUECKUX JEHCTBHM.
CrerneHs ¢ 1eIbIM [T0Ka3aTEeNeM.

HeiictBuTenbHbIe ynca. KBagpaTHbeiii KopeHb U3 yncia. KopeHb TpeThel CTeneHMU.

[Tonste o0 wppaumoHasbHOM uyHcie. MppanuoHaabHOCTh Ynciaa 2 M HECOM3MEPUMOCTD
CTOPOHBI ¥ TMaroHaau KBajpara. JlecaTnynble MpUOIMKEHUs HPPALIMOHAIBHBIX YHCE.

MHOXECTBO  JACUCTBUTENBHBIX  YHUCEN;  NPEICTABICHHWE  JEHCTBUTEIBHBIX  YHCEI
0ECKOHEUHBIMU €CATUUHBIMU 1po0siMu. CpaBHEHUE JIEHCTBUTENBHBIX YUCE].

Koopaunathas npsimas. M3o0pakeHue 4yrcen ToUKaMyd KOOpPAMHATHOHN mpsiMmol. Yucnosbie
IIPOMEKYTKH.

N3mepenusi, npudamxkeHnsi, OUeHKH. Pa3Mepbl OOBEKTOB OKpyXkaromero mupa (OoT
AIIEMEHTApHbIX 4YacTull 10 BceneHHOMN), IIUTETbHOCTh MPOLECCOB B OKPYXKAIOUIEM MHMpeE.
Bolaenenne MHOKHTEIS — CTENIEHU ECATH B 3aIIUCU YHCIIA.

[TpubnmxEHHOE 3HAUEHHE BETUYMHBI, TOUHOCTh MpUOIMKeHus. OKpyrieHHe HaTypalbHbIX
YyHCell U IeCATUYHBIX Ipobeil. [Ipukuaka u olieHKa pe3yabTaToOB BHIYUCICHUM.

Auaredpanyeckue BbIpa:xKeHUsl. bykBeHHbIE BBIpaKECHUs (BBIPRKEHUS C MEPEMEHHBIMH).
YucnoBoe 3HaueHHE OYKBEHHOTO BbIpakeHus. [lomycTumble 3HaueHus nepeMeHHbIX. [loacranoBka
BhIp@)KEHUI BMeCTO nepeMeHHbIX. [IpeoOpa3oBanue OYKBEHHBIX BBIPQKEHHUH Ha OCHOBE CBOMCTB
apudmeTnyeckux aencTBuil. PaBeHCTBO OyKBEHHBIX BhIpakeHUN. ToxaecTBo.

CreneHb ¢ HaTypaJbHbIM TMOKa3aTeaeM U €€ cBoucTBAa. OOHOWIEHbI M MHOTOYJICHBI.
Crenenp MHoOrowieHa. (CloKeHHME, BBIUUTAaHME, YMHOKEHHE MHOTIOWIEHOB. DOpMyIibl
COKpPAIIEHHOTO YMHOKEHHMS: KBAJIpaT CyMMBbI U KBaJpaT pasHOCTH. PopMyIia pa3HOCTH KBaJgpaToOB.
[TpeoOpa3oBanue 1EIOro BHIPAXKEHUS B MHOrOWIeH. Pa3nokeHue MHOTOUYJICHOB HA MHOXHTEINH.



MHorousnens! ¢ onHoll nepemeHHOW. Kopenb MHOrouwnena. KajgpaTHblil TpEXuiieH; pas3iioKeHHE
KBaJPaTHOIO TPEXUJIEHA HA MHOKUTEIIN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpawdeckoi mpodu. CrokeHwue,
BBIUYUTAHNE, YMHOXKCHHUE, JIeIeHUe aiaredpandeckux podei. CTemnenp ¢ LelbIM MoKa3aTelieM u eé
CBOMCTBA.

PannonanbHble BbIpake€HUS U UX IIpeoOpazoBaHusl. Jloka3aTeabCTBO TOKIECTB.

KBagparusie kopau. CBoiicTBa apupMeTHYECKHX KBAAPATHBIX KOPHEH M MX MPUMEHEHHUE K
peoOpa30BaHUIO YUCIOBBIX BBIPAKEHUM U BHIUUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ oaHoit nepemeHHoil. Kopenb ypaBHeHusi. CBONCTBA YMCIOBBIX
paBeHCTB. PABHOCWIIBHOCTD YpaBHEHUM.

Jluneitnoe ypaBHenue. KBayiparnoe ypaBHeHue: ¢popmyiia KOpHEH KBapaTHOTO YpaBHEHHUS.
Teopema Buera. Pemenue ypaBHEHHMI, CBOJAIIMXCS K JIMHEHMHBIM M KBajgpaTHbIM. [Ipumepsl
pEelICHUs] YpaBHGHMH TpeTheld M UeTBEPTOM creneHei. Pemenne apoOHO-panmoHaIBHBIX
YpaBHEHUM.

VYpaBHeHue ¢ JByMsi INepeMeHHbIMU. JIMHEiHOe ypaBHEHHUE C JBYMs II€PEMEHHBIMU,
IpUMEpBl PElICHUs] YpaBHEHHM B HenbIX uyucnax. Cucrema ypaBHEHUH C ABYMs IEPEMEHHBIMHU.
PaBHOCHJIBHOCTB CHUCTEM.

Cucremsl 1ByX JIMHEHHBIX YPAaBHEHUH C JBYMsI IIEPEMEHHBIMM; PEUICHHE MOJCTAHOBKOU U
cioxxeHueM. [IpuMepsl penieHuss CUCTEM HENMMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

JlekapToBbI KOOPAMHATBI HA MIIOCKOCTH. I'paduueckas nHTepnpeTanus ypaBHEHUs C ABYMS
nepeMeHHbIMH. ['pauK JTUHEHHOTO ypaBHEHHs C ABYMSI MEPEMEHHBIMH; YIJIIOBOW KOX(PQPHUIMEHT
OpsSMOM; yCIOBUE MNapaIeIbHOCTU MpsAMbIX. ['paduku MmpocTeMINX HEIMHEHHBIX YpaBHEHUM:
napabosa, rurnep0Oona, OKpy>KHOCTh. I'paduueckas MHTEpHpeTays CUCTEM YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH.

HepaBencrBa. UncnoBble HEpaBEHCTBA U MX CBOWCTBA.

HepaBeHcTBO ¢ 0HOM nepeMeHHON. PaBHOCHIIBHOCTE HEpaBEHCTB. JIMHEHbIE HEPABEHCTBA
¢ ogHOM nepemeHHoM. KBaagpaTHele HepaBeHCcTBa. CHCTEMBI HEPABEHCTB C OJHON IEPEMEHHOM.

®yukuun. [lpumepsl  3aBucuMmocTed; mpsMas — IOPONOPLUUOHAIBHOCTh,  OOpaTHas
OPONOPLHUOHATBHOCTb. 3aJjaHUe 3aBUCHUMOCTEH (OpMyNnaMu; BBIYMCICHHS 1O (OpMyNaM.
3aBUCUMOCTH MeXAy BenuuunHamu. [Ipumepsl rpadukoB 3aBUCHUMOCTEHN, OTpa)karolIUX peanbHbIe
nporeccel. YucaoBble pynkuuu. [lonsatue Gpynkium, ob1acte NpuMEHEHUsT U 00JacTh 3HaYECHUS
¢yukun. CrniocoOsl 3ananus gyHkuuu. I'paduk ¢pynkiuu. CBolicTBa QyHKIMH, UX OTPaKEHHUE Ha
rpaduke. OYHKIMHU, ONUCHIBAIOLINE MPAMYIO U 00paTHYIO MPOMOPLHUOHATIBHBIE 3aBUCUMOCTH, MX
rpaduxu u cBoicTBa. JluneitHass QyHkums, e€ rpaduk u cpoiicrBa. KBanparuunas ¢yHknus, eé
rpaduk u cpoiictBa. CTeneHHble (YHKINUU C HATypalbHBIMU IMOKa3aTeNsiMH 2 U 3, uX rpaduku u
cBoiicta. [padukn QyHkmmii y = VX, y = 34X, y= | X | .

YucnoBbie mnociegoBatebHOCTH. [loHATHE YMCIIOBOM mOCIEI0BAaTENbHOCTH. 3aJlaHUE
MOCJIEI0BATENIbHOCTH PEKYPPEHTHOM (hopMysoit 1 popMyIioif n-ro 4ieHa.

Apudmernueckas u reomerpudeckas nporpeccun. @opmysbl n-ro wieHa apudmeTnyeckont
U TEOMETPUYECKOH mporpeccuid, CyMMbl TMEpBBIX N-X UIEHOB. M3o00pakeHHe WIECHOB
apuhMeTUIECKON U TEOMETPHUECKON MPOTPECCUid TOUKAaMU KOOPAMHATHOU TIJIOCKOCTH. JIMHEHHBIIA
Y DKCIIOHEHUMABHBIN pocT. CII0KHBIE IPOLIEHTHI.

OnucarenbHast crartucTuka. [IpencraBneHve JaHHBIX B BUAE TaOiHIl, JUarpamwm,
rpaduxos. CiydaiiHasg u3MeHUNBOCTh. CTaTUCTHYECKUE XapaKTEPUCTHKU HAOOpa TaHHBIX: Cpe/iHee
apudMeTHuecKoe, MeJraHa, HauOoJsblllee M HaUMEHblIee 3HaueHus, pa3max. llpeacraBienue o
BbIOOPOYHOM HCCIIEZIOBAHUH.

Cay4aiinble cOOBITHS M BepOATHOCTb. [loHATHE O CciIy4ailHOM ONBITE M CIy4ailHOM
coObiTuu. Yacrota ciydaitHOro coObIiTusl. CTaTUCTUYECKHHM MOIXOJ K TOHATHIO BEPOSTHOCTH.
BeposiTHOCTH  MPOTHUBOMONIOXKHBIX ~ COOBITHH. JIOCTOBEpHbIE M HEBO3MOXHBIE  COOBITHSL.
PaBHOBO3MOXXHOCTB cOOBITHH. Kitaccuueckoe onpeniesieHue BEpOSITHOCTH.



KomOunaropuka. Pemenne  KOMOMHATOpHBIX — 3agad  nepedOpoM  BapUaHTOB.
KomOunaropHoe mpaBuiio ymHokeHus. [lepectranoBku u hakTopual.

Harasignasi reomerpusi. Harnsanele npeacraBineHusi o (urypax Ha IUIOCKOCTH: MpsiMas,
OTpEe30K, JydY, Yroji, JIOMaHas, MHOIOYTOJIbHUK, OKpPYXHOCTb, Kpyr. YeThIpéXyrojibHUK,
NPSIMOYTOJIBHUK, KBajpar. TpeyronbHUK, BUAbl TPEYrOJIbHUKOB. lIpaBuibHBIE MHOTOYTrOJIBHUKH.
B3anMmHOe pacnonokeHwe JByX IHpsAMBIX, JBYX OKPYKHOCTEH, MpPAMOM UM OKPYXKHOCTH.
N3o0pakeHune reoMmeTpruieckux GUryp u ux KOHGUrypammii.

JlinHa otpeska, jgomaHoil. Ilepumerp MHOroyrojpHuka. ENMHUIBI M3MEpEHUS AJIMHBI.
W3mepenne 1nuHbl 0Tpe3Ka, IOCTPOCHUE OTPE3Ka 3aJaHHOM IJIMHBI.

Bunsl yrnos. I'pagycHas mepa yrima. M3mepeHne M NOCTPOEHHE YIJIOB C IMOMOILBIO
TpaHcnopTupa. buccekrpuca yria.

[TonsTue iomanu GUrypsl; eqUHUIBI U3MepeHus Tuiomanu. [lnomanps npsMoyroibHUKa,
kBagpata. [IpubmmkénHoe m3MepeHue miomanu (uryp Ha kietdaToid Oymare. PaBHOBenmkue
¢burypsl. Pazpesanue u cocraBiieHne reoMeTpuyeckux Guryp.

Harnsaaeie nmpencraBieHus 0 IPOCTPAHCTBEHHBIX (huUrypax: Ky0, mapasuiesenune, mpusma,
nupamuaa, map, cdepa, KoHyc, mwmHAp. VM3o0pakeHne mpocTpaHCTBEHHBIX ¢uryp. Ilpumeps
ceyeHuii. MHororpanHuku. [IpaBunbHble MHOTOrpaHHUKHU. [Iprmepsl pa3BEPTOK MHOIOTPaHHUKOB,
IMHPA U KOHYyca. M3roToBineHne Moeneil mpocTpaHCTBEHHBIX (QUTYP.

[Tonstue 06béMa; eauHMIIBI 00bEMA. OOBEM MPSIMOYTOIBHOTO MapauieNenuneaa, Kyoa.

[lonsitTue o paBenctBe Quryp. LlenTpanpHasi, oceBas W 3epKalbHas CHUMMETPHH.
N300pakeHre CAMMETPHYHBIX (UTYD.

I'eomerpuueckue ¢urypsl. IIpsmeie u yrasl. Touka, npsimasi, mwiockocTb. OTpe3o0K, JIyd.
VYron. Bune! yrinos. BepTukaiibHble U CMEXHBIE YTJIbl. buccekTpuca yria.

[lapanmnensHble U nepecekarouiecs: npsmble. [lepneHaukymnspHble npsMbie. TeopeMbl 0
NapaJyIeIbHOCTH M TEPHEHIUKYISIPHOCTH MNpsAMBIX. [leprneHauKkynsp U HakIOHHasg K MPSIMOM.
CepenMHHBIN EPIEHAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOHCTBa OHMCCEKTPHUCHI yIila M CEPEIUHHOTO
NEePIEeHIUKYIIApa K OTPE3KY.

TpeyronbHuk. Bbicota, MeauaHa, OuccekTpuca, CpenHss JHMHHUS TPEYrojJbHUKA.
PaBHOOe/IpeHHbIE M PaBHOCTOPOHHHUE TPEYrOJIbHUKM; CBOMCTBA M TpPHU3HAKUM PaBHOOEAPEHHOTO
TpeyroibHuKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. HepaBeHcTBO TpeyroipHuka. COOTHOIIEHUS
MEXIy CTOpPOHAMM M yriaaMu TpeyrojibHuka. CyMMa YIVIOB TpEYrojbHUKA. BHemHue yribl
TpeyroiabHuka. Teopema ®aneca. [logodue TpeyronpHukoB. IIpu3Haku moo0us TpeyrojbHUKOB.
Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAHI€HC OCTPOrO yIja MHPSIMOYTOJbHOTO
TpeyroiabHuka u yrioB oT 0 no 180°, mpuBeneHue k octpomy yriay. PemeHue npsMoyroibHbIX
TPEeYroabHUKOB. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. POpPMYyIIbI, CBA3BIBAIOIINAE CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI'€HC OJHOr0 M TOro e yria. PelieHue TpeyroiabHUKOB: Teopema
KOCHHYCOB M TEOpPEMAa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.

UYeteipéxyronbHuk. [lapammenorpamm, ero cBoWCTBa M mpu3HAKU. [IpAMOYTroJIbHUK,
KBaJpaT, poMO, UX CBOMCTBA U MpHU3HAKK. Tpanenuus, CpeaHss JUHUS TpaNelnu.

MHoOroyroiapHuk.  BbImykiible ~ MHOTOYrOJBHHUKHU. Cymma  yrioB  BBIIYKJIOIO
MHOTrOyrojbHuKa. [IpaBuibHbIe MHOTOYTOJIBHUKH.

OxpyxHoctb u kpyr. Hyra, xopna. Cekrop, cermeHT. LleHTpanbHbIN yros, BIHMCAaHHBIN
yroJji; BeJIMYMHA BIHCAHHOTO yria. B3anMHoe pacnoiiokeHue MNpsIMOW U OKPYKHOCTH, ABYX
okpyxHocTell. KacarenpHas U cekymias K OKpy>KHOCTH, UX CBOMCTBa. BrincaHHbple U onucaHHbIE
MHOTOYTOJIbHUKU. OKpY>KHOCTb, BIIMCAHHAs B TPEYrOJbHUK, U OKPYKHOCTb, OMHCAHHAsI OKOJIO
TpeyrojabHUKa. BrincanHsle 1 onucaHHbIE OKPY>KHOCTH IIPAaBUJILHOTO MHOTOYT'OJIbHUKA.

I'eomerpuueckue npeobpasoBanus. [lonstue o paBeHctBe ¢uryp. IloHsTHE O IBMKEHUU:
oceBasl M LIEeHTpajbHasi CAMMETPUH, TapaJUIeNIbHBINA nepeHoc, moBopoT. [lousaTue o noxoduun duryp
Y TOMOTETHUH.



Pemenue 3a1auy Ha BBIYMCIIEHUE, 10KA3aTEILCTBO U TOCTPOCHUE C UCIIOIb30BAaHUEM CBOWCTB
W3Yy4EHHBIX QUryp.

H3mepenne reomerpuyeckux BeanuymH. JlnmmHa otpeska. PaccTosHume OT TOYKHM [0
psAMOH. PaccTosiHue Mexay napajiebHbIMU IPSIMBIMH.

IlepumeTp MHOTOYTOJIbHMKA.

JUIMHA OKPY>KHOCTH, YUCJIO T, JJIMHA TYTH OKPYKHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEX/y BEIMYMHON HEHTPAIbHOIO yIila U JUIMHOM 1yru
OKPYKHOCTH.

Ilonarue miomanu miockux ¢uryp. PaBHOcOCTaBieHHblE M paBHOBEIUKUE (UIYPHI.
[Inomane npsmoyrossHuka. 1lnomaau mapasmienorpaMma, TpeyroyibHUKa U Tpanenuu. [liomans
MHOroyrojapHuka. Ilmomans kpyra u minomanb cexropa. COOTHOLIEHHE MEXAY ILIOMAAsIMHU
no100HBIX uryp.

Pemienue 3a1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOIB30BAHUEM M3YUEHHBIX (POPMYIL.

Koopaunartsl. YpaBaenue npsmoii. Koopnunatel cepeinabl oTpeska. @opmylia pacCTOSIHUSA
MEXy IByMsl TOUKaMU IUIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekropsbl. JlnuHa (Monynb) BekTopa. PaBeHcTBO BekTopoB. KommmHeapHble BEKTOPBI.
KoopanHatsl BeKTOpa. YMHOKEHHUE BEKTOPA HA YMCIIO, CYMMa BEKTOPOB, PA3JI0’KEHHUE BEKTOpa 110
JBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalIIpHOE IPOU3BENECHNE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIe NMOHATHA. MHOXECTBO, 3JEMEHT MHOXECTBA. 3aJaHHE
MHOKECTB ~ NIE€PEUUCIIEHUEM JJIEMEHTOB, XapaKTEpUCTUYECKHMM cBoWcTBOM. CraHaapTHBIE
0003HaueHMsI YUCIOBBIX MHOXeCTB. Ilycroe MHOXecTBO M ero oOo3HaueHue. IloaMHOKECTBO.
OO0bearHEHUE U TIEPECEUCHUE MHOXKECTB.

Wroctpanys OTHOIIEHUI MEKy MHOKECTBAMU C IIOMOILBIO arpaMM Jiinepa — BeHHa.

JuieMeHTBI  JIOrMKH. Omnpenenenue. AKCHOMBI M TeopeMbl. J0Ka3aTenbCcTBO.
JlokazaTenbCcTBO OT MPOTUBHOTO. Teopema, oopatHas nanHou. [Ipumep u KoHTpIIpuUMED.

[loHATHE O PaBHOCWIIBHOCTH, CIEIOBaHUHU, yIOTPEOIEHHUE JOIMUECKUX CBA30K €CIIHU...TO, B
TOM U TOJIBKO B TOM CJIy4ae, JOTH4eCKHe CBSI3KU U, HIIH.

MartemaTuka B HMCTOPHYECKOM pa3BUTHM. VcTopuss QopMHpOBaHUS MOHATUS YHUCHA:
HaTypajJbHble YHWCNA, APOOH, HEIOCTATOYHOCTb PAIMOHAIBHBIX YHUCEN Ui TeOMETPUYECKUX
U3MEpEeHUi, uppaunoHaibHble uncia. CTapuHHBIE cUCTeMBl 3amnucu uucen. Jpobu B Basuiowne,
Erunte, Pume. OTkpbiTHE AecaTHYHBIX ApoOeit. CTapuHHBIE cUCTeMBbl Mep. JlecsaTuuHble ApooH U
MeTpuyeckas cucrema Mep. [losiBiaeHue oTpunatenbHbIX yucen u Hyas. JI. Maruunkuii. JI. Diinep.

3apoxaeHnue aiaredpsl B Henapax apudmeruku. An-Xopeamu. Poxnaenue OykBeHHOMH
cumBonuku. [1. depma. @. Buer. P. [lekapt. McTopus Bompoca o HaxoxaeHUn (HopmMyn KOpHEH
anreOpanyeckX YypaBHEHUH, HEpa3pellMMOCTh B paJUKalaX ypaBHEHMH CTeNeHH, OoJblueit
yeTeipéx. H. Tapranss, k. Kapgano, H. X. A6ens, 2. I'anya.

N300perenne mMeToga KOOPAMHAT, MO3BOJISIOIIEIO MEPEBOJUTH T€OMETPUUECKHE OOBEKTHI
Ha 3bIK anreOpsl. P. Jlekapt u I1. @epma. [IpumMepsl pa3auuHbIX CHCTEM KOOPAMHAT HA TIOCKOCTH.

3amaua Jleonapno IIm3anckoro (PubonHayum) o Kposukax, ynciaa dubonauuyu. 3amada o
IaXMaTHOU JTOCKE.

Hcroku Teopun BEpOSATHOCTEM: CTpaxoBoe 1ei0, azapTHbie Urpsl. II. depma u b. Ilackans.
S1. bepnynmmu. A. H. Konmmoropos.

Ot 3emnemepust k reomerpun. [Iucarop m ero mxoma. Panec. Apxumen. Iloctpoenus c
MTOMOIIBIO HUPKYJIS U TUHEHKH. [locTpoeHne nmpaBUiIbHBIX MHOTOYTOJIBHUKOB. Tpuceknus yria. 19
KBanpatypa kpyra. Yasoenue ky6a. Mcropus uucna m. 3onotoe ceuenue. «Hauana» Epxnnpa. JI.
Oiinep. H. W. Jlo6aueBckuil. Wcrtopus mnstoro mnocrymara. CodusMm, mnapagokcel. 20 VI
Temarnueckoe minaHupoBanue Marematuka 5 kmace. Kom- Bo uwacoB Tembl  ypokos
XapakTepHucTUKa OCHOBHBIX BHJIOB JESTENLHOCTH (Ha YpOBHE yueOHBIX AeiicTBuil) 1. HarypanbHbie
yuciaa v mkaiasl (14 gacoB). OnuceiBaTh CBOMCTBAa HaTypalbHOrO psaa. UuTaTh U 3alUCHIBATh



HATypaJbHBIC YHCJia, CPABHUBATHL U YIIOPAJOYNBATH HX. BEINOIHATE BEIYKUCIICHUS C HaTypaJlbHbIMHU
YHUCJIaMU., BBIYHUCIIATH 3HAYCHUA CTEIICHEH. I'IG]I)TI/ITB OTPE30K 10 JaHHBIM JIBYM TOYKaM U Ha3bIBATh

IInanupyemsble pe3yJbTaThl

W3yuenne mMaTeMaTHKd B OCHOBHOW IIKOJIE JIa€T BO3MOXKHOCTh OOYYaIOUIMMCS JOCTUYb
CJIIEYIOIINX PE3YyIbTATOB PA3BUTHS:

Martemaruka. Aareopa. I'eomerpus.

Harypanbnslie yncna. podu. Pannonansueie yncna

BbInyCKHMK Hay4YuTCA:

* IOHUMAaTh OCOOCHHOCTHU AECATUYHON CUCTEMBI CUUCIICHUS;

* OIIEpPUPOBATh MOHATUSAMH, CBSI3aHHBIMHU C JIETUMOCTBIO HAaTypaJIbHbIX YUCEIL;

* BBIp@XaTh YHCIAa B DKBUBAICHTHBIX (opMax, BbeIOMpas Haubojee MOAXOAAIIYI0 B
3aBUCHMOCTH OT KOHKPETHOW CHTYaIlHH;

* CpaBHHUBATH U yHHOPAAOYUBATH PAllMOHAJIBHBIC YUCJIA,

¢ BBIIIOJHATH BBIYHUCICHHA C pPAallMOHAJIbHBIMKU YUCIIAaMH, COUYCTasA YCTHBIC M IMHCbMCHHBIC
HpI/IéMLI BBIHHCHCHHﬁ, MMPUMCHCHUC KAJIBKYJIISITOPA,

* HCIIOJIb30BAaTh IIOHATHS U YMEHUS, CBSI3aHHBIE C MPONOPIMOHAIBHOCTHIO BEJIMYUH,
NPOLEHTAaMH, B XOJ€ pEIICHUS MaTeMaTU4YeCKHUX 3a7ad U 3aJad U3 CMEXHBIX IPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUUYECKUE Pacu€Thl. BBHITYCKHUK MOTYyYUT BO3MOYKHOCTD:

* IO3HAKOMMTHCA C MO3ULIMOHHBIMUA CUCTEMaMU CUMCIECHUS! C OCHOBAHUSIMH, OTJIMYHBIMU OT
10;

* yriyOUTh U pa3BUTh NPEACTABICHUS O HATYpaJIbHBIX YHCIIAX U CBOMCTBAX JEIUMOCTH;

* HAYYHUTHCS HCIOJIB30BATH MPHUEMBI, PAMOHAIM3UPYIOUINE BBIYUCICHUS, TpUoOpecTH
MPUBBIYKY KOHTPOJIUPOBATH BBIUMCIICHUS, BEIOUPAs MOAXOASAIINN AJI CUTYaI[UH CI1oco0.

JeiicTBUTEeIbHBIE YHCJIA

BrinyckHUK HAayuuTCA:

* HCMOJIb30BaTh HAUYaJIbHbIE MPEICTABIECHUS O MHOKECTBE IEUCTBUTEIBHBIX YHCEIT,

* OIIEpUPOBATh MOHATUEM KBAJAPATHOI'O KOPHS, IPUMEHATh €r0 B BBIYUCICHUSAX. BBITyCKHUK
MOJIYYUT BO3MOKHOCTb:

* pa3BUTh MPEICTABIECHWE O YHUCJIE€ U YHCIOBBIX CHUCTEMaxOT HATypaJbHBIX [0
JIEWCTBUTEILHBIX YHCETT; O POJIA BHIYUCIICHHUH B TIPAKTHUKE;

* pa3BUTh U YMIYOUTH 3HAHHUA O JIECATUYHOM 3amUCH JICHCTBUTENIbHBIX YHCEN
(mepuouYecKue 1 HeMepUOANIeCcKHUe JpooH).

HN3mepenus, npudInKeHUs, OLEHKH

BrinycKkHHUK HAayuuTCA:

* HCMOJB30BaTh B XOJE pEUICHUS 3a/ay 3JIEMEHTAPHBIE MPEJICTABICHHUS, CBSI3aHHBIE C
MPUOJIMKEHHBIMU 3HAUYCHUSIMH BEJTMYMH.

BBIMTyCKHHUK TTOJTYIHT BO3MOXKHOCTb:

* MIOHSTH, YTO YMCJIOBHIE JaHHBIC, KOTOPHIE UCIIOIB3YIOTCS AJIs XapaKTe-PUCTHKH 0ObEKTOB
OKpYXXaloIllero  MHpa,  SBISIFOTCS ~ NPEUMYLIECTBEHHO  MPUOMMKEHHBIMH,  UYTO IO
3aMUCUIIPUONMKEHHBIX 3HAYCHHM, COJEpKAIIMXCS B HMH(POPMAIMOHHBIXUCTOYHUKAX, MOXKHO
CYIUTh O MOTPEIIHOCTH MPUOIMKEHHUS,;

* MOHSTh, YTO TOrPEUIHOCTh pe3yjibTaTa BBIUWCICHUMIOIKHA OBITH COM3MEpPUMA C
MOTPEUTHOCTHIO UCXO/IHBIX TAHHBIX.

AJiredpanyeckue BbIpaKeHUs

BrInTyCKHHUK HAaydnTCS:

* ONEpPHUPOBATh TOHATUSMHU «TOXIECTBO», «TOXIECTBEHHOE NpeoOpazoBaHUE», pPeIIaTh
3aJa4u, coJieprkalire OyKBeHHbIe JaHHbIe, padoTaTh ¢ popMyIamu;



* BBITIOJIHATDH MTPe0Opa30BaHus BRIPAKEHHM, COIEPKAIIUX CTENEHHU C IIETBIMU TOKA3aTeIsIMU
Y KBaJPATHBIC KOPHU;

* BBINOJIHATH TOXAECTBEHHbIE NPE0Opa3oBaHUS pallMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
NpaBWI JEHCTBUN HAJl MHOTOWICHAMH H alreOpandecKuMu Apo0smu;

* BBIIIOJIHATD PA3JIOKEHUE MHOTOYJICHOB HA MHOKUTEIIH.

BBIITyCKHMK IIOJIy4UT BO3MOKHOCTb HayUUThCS:

* BBINOJHATH MHOTOIIATOBBIE MPEeOoOpa3OBaHUS PALMOHAIBHBIX BBIPAKCHHUN, HPUMEHSISA
HMIMPOKUNA HAOOP cr1ocoO0B M MPUEMOB; IPUMEHATh TOXKIECTBEHHBIE IPE0Opa30BaHus AJIs PELICHUS
3aa4 M3 Pa3IMYHBIX Pa3lesoB Kypca (Hampumep, ISl HaXOXKICHHS HanOOJbIIEro/HauMEHBIIETO
3HAYEHUs BBIPAKEHMUS).

YpaBHeHust

BrinmyckHuK HayduTes:

* peuaTb OCHOBHBIE BUbl PallMOHAIbHBIX YPAaBHEHUH C OJHON IIEPEMEHHOM, CUCTEMBI JBYX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU;

* [OHMMaThb YpPaBHEHHE KaK BAKHEHIIYI0O MaTeMaTHYECKYI0 MOJENb Il ONUCAHUS U
U3y4eHHs] pPa3HOOOpa3HBIX PpEAIbHBIX CHUTyallud, pelIaTh TEKCTOBbIE 3a/Jaud airedpanyecKkum
METO/IOM;

* IPUMEHATH TpaduuecKue NPeACTaBICHUS U UCCIIE0OBAHUS yPaBHEHNUH, NCCICIOBAHUS U
pEILIEHUs] CUCTEM YPABHEHUH € ABYMs IIEPEMEHHBIMHU.

BbInyCKHUK TOJTyYUT BO3MOYKHOCTbD:

* OBJAJETh CIELUUATbHBIMU MNpUEMAMH pPEIICHUS YpPaBHEHUM M CUCTEM YypaBHEHUMH;
YBEPEHHO NMPUMEHATh annapar ypaBHEHUI Ul pelIeHus pa3HOOOpa3HbIX 3a/ad U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, PAKTUKH;

* INPUMEHATh Trpaduyeckue MpeICTaBICHUs] JUIsl HCCIEIOBAaHUS YpPaBHEHUH, CUCTEM
ypaBHEHHIA, COAepKaIiX OyKBEHHBIE KO (DUITUCHTHI.

HepaBencrBa

BbInycKHMK Hay4YuTCA:

* IIOHMMaTb W IPUMEHATh TEPMHUHOJIIOTMIO M CHUMBOJMKY, CBSI3aHHBIE C OTHOILIECHHUEM
HEPaBEHCTBA, CBOIMCTBA YMCIIOBBIX HEPABEHCTB;

* pelaTh JMHEHHbIE HEPABEHCTBA C OJJHOM NEPEMEHHON U UX CUCTEMBI; PEIIATh KBaIPaTHbHIE
HEpaBEHCTBA C OMOPOH Ha rpaduuecKue MPeICTABICHNUS,

* IPUMEHSTH anmapaT HEPaBEHCTB Ul PELIEHUS 3aJad M3 pa3IudHbIX pa3lieloB Kypca.
BBIITyCKHMK MOJTYyYUT BO3MOXHOCTb HAyYUTHCS:

* pa3HOOOpa3HbIM MpHEMaM JI0KA3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPHUMEHSTH ammapar
HEpaBEHCTB JJIsl pelIeHUs pPa3sHOOOPa3HBIX MaTeMaTH4YeCKMX 3ajad M 3aJad M3 CMEKHBIX
MPEIMETOB, TPAKTUKU;

* MPUMEHATh TrpauuecKkue NPeACTaBICHUS MJi1 HUCCIEJOBaHMS HEPaBEHCTB, CUCTEM
HEpPaBEHCTB, COJIEpKALINX OyKBEHHBIE KOI()(DUIIUEHTHI.

OcHoBHbIE MOHATHSA. YK CT10BBIE PYHKIHH

BbInycKkHUK Hay4dHUTCS:

* IOHUMATh ¥ MCIIOJIB30BaTh (DYHKIIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaYeHMS ),

* CTpOUTH TpaduKU JIEMEHTAPHBIX (DYHKILUH; HCCIeI0BaTh CBOIMCTBA YHUCIOBBIX (YHKIUI
Ha OCHOBE M3y4YeHUs MOBEJCHHS UX IpauKOB;

* TOHMMaTh (YHKUIMIO Kak Ba)KHEWUIIYI0 MaTeMaTHMYeCKyl0 MOJENb JUIsl OINHCAHUS
IPOIIECCOB U SIBICHUN OKPYXKAIOIIEro MHpa, MPUMEHATh (PYHKIMOHAIBHBIM A3BIK JJISl ONMUCAHUS U
UCCJIEIOBAHMSI 3aBUCUMOCTEN MEXTy PU3NYECKUMH BETMYMHAMH.

BbInyCcKHUK TOTYYUT BO3MOXKHOCTb HAyUYUTHCSI:



* MPOBOAMTH HCCIICIOBAHUS, CBSI3aHHBIE C M3yYCHHMEMCBOWMCTB (DYHKIIMI, B TOM YHCIE C
UCIOJIb30BAaHUEM KOMIIBIOTEPA; HA OCHOBE I'pa(h)MKOB U3YyYEHHBIX QYHKIUN CTPOUTH 00JIEECTIONKHBIE
rpaduku (KyCOYHO-3aJaHHBIC, C «BBIKOJIOTHIMI TOYKAMH U T. 11.);

* HCIIONB30BaTh (DYHKIMOHAIBHBIC MPEACTABICHHUS U CBOMCTBAa (DYHKIMH Ui pelIeHUs
MaTEMAaTHYECKUX 3a7ad W3 pPa3jM4YHBbIX pa3lenoB Kypca. UYMCIOBBIE IOCIEAOBATENBHOCTH
BrinmyckHuK Haydures:

* IIOHUMAaTh M MCIIOJIB30BaTh S3bIK IIOCIENOBATEIBHOCTEH (TEPMHHBI, CHMBOJIMYECKHE
0003HaueHUs ),

* IPUMEHSTH (OPMYIIbI, CBSI3aHHBIE C apU(PMETHIECKON U TeOMETPUIECKOH Mporpeccuei, u
annapar, c(OpMUpPOBAHHbBIN MpPU U3YYECHUM IPYTHX DPa3[esIoB Kypca, K PELIEHHIO 3a/1ad, B TOM
qHCJie C KOHTEKCTOM U3 pealbHON KU3HU.

BBINTyCKHMK IIOJyYUT BO3MOYKHOCTb HAyYUTBCS:

* pemaTb KOMOMHMPOBAHHBIE 3a]auyl C IPUMEHEHUEM (POPMyYJI N-Io WieHa U CyMMBI IIEPBBIX
N 4wieHOB apu(METHUECKOM U TI'eOMETPUYECKON MpOTrpeccuu, MPUMEHsSsl MpHU 3TOM ammapar
YPaBHEHUI U HEPABEHCTB;

* TMOHMMATh apU(PMETHYECKYI0O U TEOMETPHUYECKYIO TPOTPECCHI0 Kak (YHKIHU
HATypaJbHOIO AapryMeHTa; CBS3bIBaTh apU(PMETHYECKYIO0 INPOTPECCUI0 C JMHEWHBIM POCTOM,
F€OMETPUUECKYIO0 — C 3KCIIOHEHLIUATbHBIM POCTOM.

OnucarejibHasi CTATHCTHKA

BbImycKHUK HayyuTCs MCIIOJIB30BaTh MpOCTEHIINE CHOCOOBI NMPEJICTaBICHHUS M aHalu3a
CTaTUCTUYECKUX JTAHHBIX.

BbINYyCKHUK MOJYYUT BO3MOKHOCTH NPUOOPECTH IEPBOHAYAIBHBINA OIBIT OpPraHU3aLUN
cObopa JaHHBIX NpPH HPOBEIEHUHM OINpoca OOIIECTBEHHOIO MHEHMS, OCYIIECTBIATh MX aHAIIU3,
IPEJICTaBIISTh PE3YJIbTaThl OIIPOCa B BU/I€ TAOJIUIIbI, JUarpaMMBbl.

Cay4aiinblie COOBITHSI H BEPOATHOCTD

BBIyCKHMK HayduTCs HaXOJUThb OTHOCHUTEIBHYIO 4YaCTOTY M BEPOSTHOCTH CIy4aiHOIO
COOBITHS.

BbIMyCKHUK MOJYyYUT BO3MOXKHOCTH MPHUOOPECTH OMBIT TPOBEIACHUSA  CIy4alHBIX
HKCIIEPUMEHTOB, B TOM YHCJIE C IIOMOIIbI0 KOMIBIOTEPHOTO MOJEIMPOBAHUS, HHTEPIIPETALIMU HX
pE3yJIbTaTOB.

KomoOunnaropuka

BbeinyckHUK Hay4yuTCsl periatbh KOMOMHATOPHBIE 3aJjauld Ha HaXO0XKJIEHUE 4Yucia 0OBEKTOB
WM KOMOUHAITHH.

BBINYCKHUK TOJy4UT BO3MOJKHOCTh HAYYHTHCS HEKOTOPBIM CIELHMAIBHBIM IpUEMaM
pelieHnss KOMOMHATOPHBIX 3a/1a4.

Harusanas reomerpus

BbInycKHMK Hay4quTCS:

* pacro3HaBaTh Ha 4YEPTEKax, PUCYHKAX, MOJENISIX U B OKPYXAlOIIeM MHUpE IUIOCKUE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI;

* pacro3HaBaTh pPa3BEPTKM KyOa, NPSAMOYTOJBHOIO Mapajulesienumena, MpaBUIbHON
MUPAMU/JIbI, HWIMH]IpA U KOHYCA;

* CTPOMTD Pa3BEPTKU KyOa U MPSIMOYTOIBHOTO Mapaulesenumnena;

* ONpeAesATh M0 JUHEWHBIM pa3MepaM pa3BEPTKH (PUTYpHI JIMHEHHbIE pa3Mepbl caMon
¢burypsl, 1 Ha000POT;

* BBIUUCIIATH 00BEM MPSIMOYTOJILHOTO Mapasiesienunesa.

BbIyCKHHMK TIOJTyYUT BO3MOKHOCTD:

* HAY4YUTHCS BBIUUCIATH OOBEMBI IPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX  (uryp,
COCTAaBJIEHHBIX U3 MPSAMOYIOJIbHBIX NapaJlIEIECIHUIIEI0B;

* YIIIyOUTh U Pa3BUTh MPEICTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax;



* Hay4UThCSl IPUMEHATD TOHATHE Pa3BEPTKU JJIS1 BBIIIOJIHEHMS IPAKTUYECKUX PACUETOB.

I'eomeTpuuyeckue Gpurypsl

BbInmyckHUK Hay4uTCs:

* I0JIb30BATHCS SI3IKOM I'€OMETPHUM I OIMCAHUS MPEIMETOB OKPYXAIOIEro MUpa M UX
B3aMMHOI'0 PACIIONIOKEHMS;

* pacro3HaBaTh M M300paXkaTh Ha YEPTEKaX U PUCYHKAX reoMeTpudeckue (QUrypel U ux
KOH(HUTypaIuu;

* HAaXOJWTb 3HAYCHMS JUIMH JMHEHHBIX 3JEMEHTOB (PUIYyp M MX OTHOLICHHS, I'PaTYyCHYIO
Mepy yriaoB oT 0 go 180°, mpuMeHsisi onpenesieHus, CBOMCTBA M MTPU3HAKU (PUTYP U MX DJIEMEHTOB,
oTHOWEHHs (HUryp (paBeHCTBO, M01001E, CHMMETPHUH, TOBOPOT, MAapauIeIbHbIN EPEeHOC);

* ONEpUPOBATh C HAYaJIbHBIMM HOHATUSMH TPUTOHOMETPUHU M BBIIIOJHATH JIEMEHTAPHbIE
orepanuu HaJ GYHKIUSMH YTIIOB;

* pemarb 3aJayd Ha JIOKA3aTeNbCTBO, OMHUPAsCh Ha H3y4YCHHBIE CBOWCTBA Quryp u
OTHOILEHUH MEXy HUMU U IPUMEHSISI H3yUYEHHbIE METO/Ibl J0KA3aTENIbCTB;

* peraTh HECJIOXKHBIE 3a/1a4M Ha MIOCTPOEHUE, IPUMEHSISI OCHOBHBIE aJITOPUTMbI IIOCTPOEHUS
C MIOMOUIBIO LIUPKYJIS U TUHEHKHU;

* pelarhb MpOoCTeHIINe INIAHUMETPHUUECKUE 3a/1a41 B IPOCTPAHCTBE.

BbInycKHUK NOJTyYUT BO3MOKHOCTD:

* OBJIAJIETh METOJAMM pEILEHUs 3a7ay Ha BBIYMCIEHUS U JI0KA3aTeIbCTBA: METOJIOM OT
IPOTUBHOT'O, METOJIOM TOJ00Ms, METOJIOM Iepedopa BapuaHTOB U METO/I0M I'€OMETPUUECKUX MECT
TOYEK;

* IPUOOPECTU OIBIT NPUMEHEHUS aNreOpanvyeckoro U TPUTOHOMETPUYECKOro ammapara u
uAeH IBUKEHUS IPU PELIEHUH T€OMETPUUECKUX 3aau;

* OBJIQJIETh TPAJULMOHHOM CXEMOH pelleHus 3a/la4 Ha NOCTPOEHUE C MIOMOILBIO LIUPKYIIS U
JUHEUKU: aHalIU3, TIOCTPOEHUE, JJ0KA3aTeNbCTBO U UCCIIEI0BAHUE;

* HAy4YMUTbCS peIlaTh 3aJla4d Ha MOCTPOEHHME METOJIOM I€OMETPUYECKOTO0 MECTa TOYEK U
METOIOM IT000HS;

* IpuoOpecTH OMBIT HCCIENOBaHMS CBOWCTB IJIAHUMETPUYECKUX (UTYp C MOMOILBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

* IPUOOPECTH ONBIT BBHINOJHEHHsI MPOEKTOB MO TeMaM:«l eoMeTpuyeckre npeodpazoBaHUs
Ha TI0cKoCcTW», «IlocTpoeHne oTpe3koB 1o Gpopmye».

H3mepenne reomeTpu4ecKux BeJTUYMH

BhInmyckHUK Hay4uTCS:

* HCIIOJIb30BaTh CBOMCTBA M3MEPEHMsI JUIMH, IUIOLIAAECH M yIJIOB NPU PELICHUM 3a7ad Ha
HaXO0XJIEHUE JJIMHBI OTPE3Ka, JJIUHBI OKPYXHOCTHU, JJIMHBI TYyTU OKPY>KHOCTH, TPaJlyCHOH MEpbI
yrna;

* BBIUMCIIATH IUJIOL[AIM TPEYTroJbHUKOB, MPSIMOYTOJbHUKOB, MTapaJljIeIorpaMMOB, Tpanenui,
KpPYTOB U CEKTOPOB;

* BBIYMCIIATD AJIMHY OKPYKHOCTH, JJIMHY AYTH OKPY’KHOCTH;

* BBIUMCIATH JUIMHBI JTUHEHHBIX JIEMEHTOB (PUTYp U UX YIJIbI, UCHOJIB3YS (POPMYJIbI JJTUHBI
OKPYKHOCTH M JUIMHBI IYTU OKPYKHOCTH, (hOpMYJIbI TUIOIAAEH GUryp;

* pemiaTh 3a/la4M Ha JIOKA3aTeLCTBO C HMCIOJIb30BaHHEM (HOPMYJ JJIHHBI OKPYXHOCTH U
JUTMHBI 1yTHU OKPYKHOCTH, GopMyJ TUIoImaaeit puryp;

* pelmaTh MPAKTUYECKUE 3a/layM, CBA3AHHBIE C HAXOXICHUEM IE€OMETPUYECKHX BEIMUYUH
(ucmonb3ys MpU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BbInyCKHUK TOTYYUT BO3MOXKHOCTb HAyYUThCS:

* BBIYMCIATH IUIOMAAMW (PUTYp, COCTAaBIEHHBIX M3 JABYX WM Oojiee MPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;



¢ BBIYHUCIATH IUJIOAAWM MHOTI'OYI'OJIbHUKOB, HCIIOJIb3Yysd OTHOUICHUA PABHOBCIIMKOCTH H
PaBHOCOCTABJICHHOCTH,

* IPUMEHSTH ajareOpanyeckuil U TPUTOHOMETPUYECKUN ammapaT M HJAeU ABHKEHHs MpU
pelIeHUH 3a7a4 Ha BBIUMCICHUE IUIOLAAEH MHOroyroiabHukoB. KoopauHartsl BbIyCKHHK
HAY4YUTCS:

* BBUKCIAATH JUIMHY OTpPE3Ka II0 KOOpJAMHATAM €ro KOHLIOB; BBIYUCIATH KOOPJAUHATHI
CepelMHbBI OTPE3KA;

* HCIIOJIB30BATh KOOPAMHATHBIN METOJ, UIsl U3yYEHHUS! CBOUCTB MIPSIMBIX M OKPYKHOCTEH.

BBIITyCKHMK IIOJIYYUT BO3MOKHOCTD:

* OBJIAJIETh KOOPAMHATHBIM METOJIOM PEIICHMS 3a7]a4 HAa BBIYMCIICHUS U JOKA3aTeIbCTBA;

* NpUOOPECTH OIBIT HUCHOJIb30BaHUSA KOMIIBIOTEPHBIX MIPOTrpPaMM [Uls aHalIM3a YacTHBIX
CJIy4aeB B3aUMHOI'0 PACIOJIOKEHUS OKPY)KHOCTEH U MPSIMBIX;

* IpUOOPECTH ONBIT BHINOIHEHUSI IPOEKTOB Ha TeMy «lIprMeHeHne KOOpANHATHOTO METOAA
IIPY PELIECHUH 3a/1a4 Ha BBIYUCIECHUS U JOKA3aTEIIbCTBAY.

BekTopsl
BelnnyckHHMK HayduTes:

* OIEpPUpPOBATh C BEKTOPAMHU: HAXOJUTb CYMMY M Pa3HOCTb ABYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIN ITPOU3BEACHUIO 33JaHHOTO BEKTOPA HA YUCIIO;

* HAXOJMTb JUIS BEKTOPOB, 3aJJaHHBIX KOOpAUHATAMU: JUIMHY BEKTOPAa, KOOPAUHATHI CYyMMBI
U Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPJMHATHI IPOU3BECHUS BEKTOPA HA YUCIIO, IPUMEHSS IIpU
HEO0OXOIUMOCTH COYETATEbHBIN, IEPEMECTUTENBHBIN U paclpee/INTEIbHbIN 3aKOHBI;

¢ BBIUUCIATH CKaJIIPpHOC IMPOU3BCACHUC BCKTOPOB, HAXOJAUTH YIOJ MCXKIAY BCKTOpaMu,
YCTaHABJIIMBATDh NCPICHAUKYIIAPHOCTD IMPSAMBIX.

BBIITyCKHHMK IIOJIyYUT BO3MOKHOCTb:
* OBJIAJICTh BEKTOPHBIM METOJIOM I PELICHUSA 3a/1a4 Ha BbIYUCICHUS U JOKA3aTeIbCTBA,

® HpI/IO6pCCTI/I OIIBIT BBIITOJIHCHHUSA ITPOCKTOB HA TEMY «IIPUMCHCHHUE BEKTOPHOI'O METOZa IIpH
PCIICHNH 3aaa4 Ha BbIYMCICHUA U JOKA3aTCIILCTBa».



Kinacc 5

TEMATHYECKOE INTAHUPOBAHHUE

110 MaT€MaTuKe

VYaurenr Kopunigosa Hane:xna AjdexkcaHapoBHA

KomnyecTBo 4acos:

Bcero 175 gacos;

B HEJCITIO 5 9acoB;

Ne Tema DneMeHTHI 00513aTeIbHOT0 [Inanupyemsble pe3ynbTaThbl ®opmel 1
Tun ypoka MHUHHMYMa 00pa30BaHus I[IpeaMeTHbIE BHZbI
JIngHOCTHBIE KOHTPOIA
MeranpeameTHele
[ToBTOpEHME Kypca MaTeMaTukH 3a 4 kinacc (5 4acoB)

1 | Cinoxenne u BBIYUTAHUE Crnoskenue, BbIYUTAHUE,
MHOTO3HAaYHbIX YHUCEJL. YMHOJKCHHUE, [IeTEHHE

2 | YMHOKeHHE " JieTIeHne HaTypaJIbHBIX yHcell. Pemenne
MHOT'03Ha4HbIX qucel Ha | ypaBHEHUU. PelieHne TeKCTOBBIX
TPEX3HAYHOE YHUCIIO. 3a/1ay.

3 | Pemenne 3amau Ha HaxoXKJIeHUE
nepuMerpa u IJI0LIAAN
IPSIMOYTOJIBHUKA.

4 | Pemenue ciioXHBIX ypaBHEHUI.
Jpo6Hble uncna.




5 | Bxoxnas koHTpOsBHAs paboTa. VYcraHoBneHus (aKTHIECKOTro YPOBHA BKP
TEOPETUYECKUX 3HAHUN y4allUXcs 110 MaTeMaTHKe,
UX  TPaKTUYECKUX  YMEHUH U HaBBIKOB,
YCTaHOBJICHUS COOTBETCTBUS IIPEIMETHBIX
VHUBEPCAJIbHBIX Y4YEOHBIX JIEHCTBUN ydallluXcs
tpeboBanusim DI'OC 3a kypc 4 kimacca 110
MaTeMaTHKe
l. I'napa 1. Jlunuu yacos (9 yacoB)
6 Bupap! iuauni. PaznooOpa3zusbiit mup nuuuii (. 1) | PacnosnaBate Ha mnpeamerax, H300pakeHUSAX, B o0
Bunel nunnil. Buytpennss u OKpYXarollleM MUpPE pa3IM4HbIe JIMHUU, TUIOCKUE U
7 Buzpl nunuii (IpofoskeHue). BHEIIHsIsE o0sacTu. Pecypcsr POCTpaHCTBEHHBIE. Pacro3HaBaTh Ha 4epTexax W @0
BuyTpennsis u BHEIIHAA 001ACTH. | yhokoB. YueGHUK: TeOpHs, C. 8, 9, | DUCYHKaX 3aMKHYTBIC M HE3aMKHYTBIC JIMHHH,
ymp. Ne 1-13; Terpaas-TpeHaxép: | camorepecekaronecss U 0e3 camMolepecedyeHui.
Ne 1, 3, 8, 20, 21; uccanenosanne — | OnuceIBaTh u XapaKTepU30BaTh JIMHHH.
Ne 28 N3o0paxaTs pa3iauuHble JUHUH. KOHCTpyHpoOBaTh
QJITOPUTM TIOCTPOEHUS JIMHUU, M300pakEHHON Ha
KJIeTyaToi Oymare, CTpOUTH IO aJITOPUTMY
8 [Tpsimast. Jyu. Otpe3ok. IIpsimas. Yactu npsamoint. JIomanas | Pacnio3HaBaTh Ha deprexax, pUCYHKaxX, U MOZIEIAX 010
Tlomanas. (. 2) [Ipsimas. JIyu. Otpe3ok. NpsIMyI0, 4acTh NpsMOH, JomaHyro. IIpuBogutsb @0
Jlomanas. Pecypchl ypokoB. IIpUMEPBL  AHAJIOIOB yacTeu IpsAMOi B
VYu4eOHuk: Teopus, c. 12, 13, yrip. | oKpyXalomeM MHpe, MOJEIUPOBaTh MPSAMYIO,
Ne 14-25, uccnenoBanne — Ne 26; | momaHyslo. VY3HaBatb CBOMCTBA MIPSAMON.
Terpaab-Tpenaxép: Ne 9, 10, 11, | M300paxars mpsimyro, 1y4, OTPE30K, JOMaHYO OT
22,30, 31, uccnenoBanre — Ne 29 | pyKu U ¢ UCIIOJIB30BAHUEM JIMHEHKH
10 N3mepenue orpeskos. JnuHa Jlnuna ymawii (1. 3) Kak cpasauts | I3MEpSATH JAMHHBI OTPE3KOB C TMOMOIIBIO JIHHCHKH. @0, YO
JIOMaHOM. JIBa OTpe3Ka. EnHune! jinHel. CpaBHI/IBaTB JJIMHBL ~ OTPE3KOB C  IIOMOIIBIO
11 JlnuHa ToMaHoi. JIMHA KPUBOii JnuHa otpeska. [{nuHa nomaHoM. LUPKYJIsl, HAa TJ1a3, BHITOJIHUB U3MepeHus. CTpouTh @0, YO

Kaxk n3meputs IMHYy KpUBOIA:
Pecypchl ypokoB. YueOHUK:
Teopwus, c. 16, 17, ynp. Ne 27-40;
Terpans-Tpenaxep: Ne 2, 12-15, 16

OTPE3KH 3aJaHHOM JIMHBI C TOMOIIBIO JIMHEHKH.

VY3HaBaTh  3aBUCUMOCTH  MEXAY  €AUHULAMU
METPUYECKON CHCTEMBI MeEp, BBIpaXaTh OJHU
€AVMHUIBI  WU3MEPEHMs JJUH  4Yepe3  JIpyrue.

Haxomute omumOku npu mnepexoie OT OJHUX
CAVHUL M3MepeHus IMH K apyruMm. Haxomguts




JUINHBI JIOMAaHBbIX. HaXOI[I/ITB JJINHY KpHBOfI JIMHUH

12 OKpy>XHOCTb U KpPYT. OxpyxHOCTb (1. 4) OkpyxHOCTh 1 | Pacro3HaBath Ha 4YepTexax, PUCYHKaX, MOJIEIAX o0
13 OKPY)KHOCTB 1 KPYT. KpYT. Pal[I/ch U 1uamMeTp OKPY’KHOCTb u Kpyr. HpI/IBOIII/ITB IMPpUMCEPLbL BK
OKPY>KHOCTH Pecypc],} YPOKOB. OKPY>KHOCTH M Kpyra B OKpyXKarolmeM MHUPE.
Vuebuuk: teopus, c. 20, 21, ynp. | M300paxark OKpYKHOCTb 3aJ[laHHOTO paauyca C
Ne 41-54; TeTpaﬂB-TpeHaX(ép; Ne 4, | TOMOIBIO LUPKYJIS. KOHCTpYI/IpOBaTL aIropuT™M
5, 17-19, 23-25, uccaemoBanne — | BOCIIPOM3BEACHHUS PHCYHKOB W3 OKPYKHOCTEH,
Ne 6, 26, 27,33 CTPOUTH 10 aJIrOpUTMY, OCYIIECTBIIATh
CaMOKOHTpOJIb, IIPOBEPSs COOTBETCTBHUE
MOJy4YEHHOT0 HM300pa)KeHMs 3alaHHOMY PHUCYHKY.
N300paxaTb  OKPY)KHOCTH IO  OIIMCAHHUIO.
Hcnonp30BaTh  TEPMHUHOJIOTHIO, CBA3aHHYIO C
OKPYKHOCTBIO. Y3HaBaTbh CBOMCTBA OKPYKHOCTH.
14 | HaruanHelie npencTaBiacHus o O06o6meane u cucremaruszanusa | OnuceIBaTh U XapakTepU30BaTh JIMHUMU. BeiiBuraTe CP
rEOMETPUIECKHUX (pUrypax 3HaHuid.  Kontpons  Pecypcbl, | runoTessl o cBOMCTBAaX JUHUI U OOOCHOBBIBATh UX.
ypoka.  YuebHuk: «llomBeném | M3o0paxars pa3nuyHble JIMHUU, B TOM YHUCIE
utorm», c¢. 24; Iloypounoe | nmpsaMble U  OKpyxkHocTH.  KoHcTpyupoBath
TEMAaTU4YeCKoe IUIAHUPOBAHME: | AITOPUTM MOCTPOSHMs JMHUHU, U300paXEHHOW Ha
«O0630pHast pabGota», c. 28, 29; | kieryaroii Oymare, CTpPOUTb IO AJITOPUTMY,
Terpanb-TpeHaxeEp: «BBINOIHAEM | OCYIIECTBIIATH CaMOKOHTpOJIb, IIpoBEPSs
TeCT»,  C. 15;  Terpaab-3k- | COOTBETCTBUE ITOJIyYEHHOT O N300paKeHust
3ameHartop: IlpoBepounsie pa®oThI | 331aHHOMY PUCYHKY. HaxoauTb IIMHBI OTPE3KOB,
No 1, Ne 2, c¢. 4—7; 3amadHuK- | TOMaHBIX.
TpEeHaXKED: JlononHuTENbHBIE
Bonpocel, «OOBOAMM JIUHUHN», C.
70-72
I'naBa 2. HatypaiabHble uncia (12 yacon)
15 Pumckas Hymepanus. Kak 3anuchIBalOT ¥ YUTAIOT YKCIIA YuTaTh U 3aNMCHIBATh OOJIbIINE HATYpaJIbHbIE D0

Oco0EHHOCTH AECATUUYHON
HyMepaIuu

(1. 5) Pumckas nymepanusi.
Hecarnunas Hymepauus. Pecypcel

yrcaa. Mcnons30BaTh I 3aUCH OOJIBIINX YKUCET
COKpaIIeHus: ThIC., MJIH, MiipA. [IpencTaBisate




16

UreHue 1 3a1uch 4Yucen B
JIECATUYHON HyMepaluu
(mpomomkeHue)

YpOKOB. YUeOHUK: Teopus, C. 26,
27, ynp. Ne 55-72; Terpaab-
TpeHaxeEp: Ne 34, 35, 37, 38, 39,
uccnegoBanue — M 56

qucia B BUJE CyMMbI pa3psiiHbIX ClIaraeéMblX.

[lepexoanuTh OT OAHUX €IMHULl U3MEPEHMSI BETMUUH
K ApyruM. HaxonuTs ommbku npu nepexone ot
OJIHUX €IMHUL U3MEPEHHUS K IpyruM. YuraTh 1
3aIlMCBIBAaTh YUCIIA B HEITO3UIIMOHHOM CUCTEME
CUMCIIEHUS (KJIIMHOMKCH, PUMCKasi HyMepalusl)

@0, YO

Harypanbublii pan (1. 6)
Harypanbhnsbiii psia. CpaBHeHue
yucen. KoopaunartHas npsmast.

Pecypcbl ypokoB. YueOHUK:
teopwus, c. 30, 31, ynp. Ne 73-87;

3amauyHuk-TpeHaxeép: Ne 1—11;
uccienoBanus Ne 12,13; Terpans-
tpeHaxep: Ne 40, 41, 42, 43-47,
ucciaenosanue — Ne 54, 55, 57

OnuceIBaTh CBOMCTBA HATYpaIbHOTO PAAA.
CpaBHUBATh U yNIOPSAJOYMBATh HATYPAJIbHBIC
quclla, BEIMYUHBI (JUTMHY, Maccy, BpeMs),
BBIPQ)KEHHBIE B PA3HBIX €IUHHIIAX U3MEPEHUS.
YepTuTh KOOPIAUHATHYIO MPSIMYIO, H300paXkaTh
quciIa TOYKaMHU Ha KOOPJIMHATHOM MpsIMOiA,
HaXOAUTh KOOPJIAMHATY OTMEUEHHON TOUYKH.
HccnenoBaTh YMCIOBbIE 3aKOHOMEPHOCTH

@O, YO

@O, YO

@0, YO

OxpyrieHue HaTypajibHbIX YHCE
(m. 7) Kak okpyriisitoT yncia.
IIpaBuno okpyrieHus
HaTypaJbHbIX yKcel. Pecypcbl

YpOKOB. YueOHUK: Teopus, c. 34,
35, ynp. Ne 88-103; 3agaunuk-
TpeHaxép: Ne 14-20; uccnenoBanue
— Ne 21; Terpanb-Tpenaxép: Ne
36, 50, 48, 49, uccnemoBanue — Ne
58

YcraHaBiIMBaTh Ha OCHOBE JJaHHOM MH(OpMaiuy,
COJIEpIKallel YUCIIO C HYJISIMHM Ha KOHIIE, KaKOe
3HAUEHUE OHO BBIPAYKAET: TOUYHOE WIIH
npubnmxénnoe. OKpyriasaTh HaTypajIbHbBIE YKUCIa 110
cMmblcy. [IpuMeHsTh paBUIIO OKPYTIICHUS
HaTypaJbHbIX YHCEN. YUYacTBOBaTh B 0OCYKICHUN
BO3MOXKHBIX OIIMOOK B XO/I€ U pe3yJIbTaTe
BBITNOJIHEHMS 3a/IaHU HA OKPYTJIEHUE YHCET

@0, YO

D0, YO

17 HatypanbHsblii pag u ero
cBoicTa. [IpaBuiio cpaBHeHU
HATypaJIbHBIX YUCEIT
18 | CpaBHeHHEe HATYpaJIbHBIX YHCENT
(mpomoimkeHue)
19 Koopaunarnas npsamast
20 | OxpyrieHue HaTypalbHbIX YHCEIL.
Kak okpyrisroT uncia
21 [TpaBuIio OKpYyTIEHUS YUCEI
22- | Pemienne KOMOMHATOPHBIX 337a4
24

KomOunaropnsie 3agaun (1. 8)
[Ipumeps! perenus
KOMOHMHATOPHBIX 3a11a4. [lepeBo
BO3MOXKHBIX BapHaHTOB. Pecypchr
YpOKOB. YueOHHK: Teopus, . 38,
39, ynp. Ne 104-121; 3agaunuk-
TpeHaxkép: Ne 22-26, 28, 29, 33, 30-

32,27, 28; Terpaab-TpeHaxeép: No

Pemarhs koMOMHATOPHBIC 33]]a4H C TIOMOIIIBIO

repebopa BceX BO3ZMOXKHBIX BAPHAHTOB
(xomMOuHaIUi YKcen, CJIOB, TPEIMETOB H Jp.).
MoienupoBaTh X0/1 PEIICHUS C IIOMOIIBI0 PUCYHKA,
C TIOMOIIIBIO JIEPEeBa BO3MOXHBIX BAPUAHTOB

@0, YO




51,52, 53

25 O030pHBII YPOK 1O TEME: O06o011eHne U cUCTEeMaTU3AIUS Hcnonp30BaTh NO3UIMOHHBINA XapaKkTep 3alucu @0, YO
«HarypanbHbie yncnaa» 3HaHuil. Konrtpomns Pecypcbl YUCEJI B IECATUYHON CUCTEME B XOJI€ PELLICHUS
26 KoHTpoJIbHAs paGoTa 110 TeMe: ypokoB. YueOHuk: «IloaBeném 3ajad. UuTaTh U 3alMCBIBaTh HaTypallbHbIE YUCIIA, KP
«HarypabHble qncia» UTOTW», €. 42; Terpanb-TpeHaxEp: | CpaBHUBATH U YNOPAIOYMBATH YKcia. M300paxars
«BpimonHsem tecT», c. 25; YHCJIa TOYKAMU Ha KOOPJIUHATHON MIPSMOIA.
Terpanb-3k3aMeHaTop: OxpyriaTh HaTypaybHble uyncia. Pemars
[TpoBepounsie paboTsl Ne 1, Ne 2, KOMOMHATOPHBIE 33J]auy C IOMOILBIO IIepedopa
c. 8-13; 3agauHuK-TpeHAXKED: BCEX BO3MOYKHBIX BApUAHTOB
JlonomHUTENbHBIE BOIIPOCHI,
«Maruueckue KBajapaTs», c. 72-74
I'naBa 3. /leiicTBusi ¢ HaTypaJIbHBIMU 4yHciaaMu (21 yac)
27 | Cnoxenue u Beruutanue. CBsi3b Crnoxenue u Beruntanue (1. 9) Ha3piBaTh KOMITIOHEHTHI IEHCTBUM CIIOKEHUSA U @O0, YO
CJIO’KEHUS U BBIUUTAHUS. CrnoxeHne HaTypaJIbHBIX YUCell. BBIYMTAHUS. 3alHUChIBATh C IOMOIIbIO OYKB
28 CBA3E CIIOKEHMUS ¥ BEIUHTAHNS CaoiicTBa HyJIS IPU CIOKEHHUH. CBOICTBA HYJIS TP CJIOKEHUU U BBIYUTAHUH. CP
(POLOIDKEHHE) BHIH/ITaHmE HaTypaJbHbIX YuceNl | BBINOIHATH Cl0KeHUE U BEIYUTAHUE HATYypPaJIbHBIX
29 CEA3E CIIOKOHIS 1 BT TaMI KaK feficTBue, oOpaTHOe yucesl. [[puMeHsATh B3aUMOCBS3b CII0KEHUS U V0. 0
cnoxenuto. CBoicTBa HyIs IpU BBIUMTAHUS JJI1 HAX0X/I€HUSI HEU3BECTHBIX ’
(mponomxkenue). [lpukuaka u . .
OleHKA BblunTaHuu. [Ipuknaka u oneHka KOMIIOHEHTOB STHX JCHCTBUH, JU1s CaMONPOBEPKH
cyMMbl. Pecypchbl ypokoB. IIPY BBINIOJIHEHUH BhIUMCIIeHnH. HaxonuTe ommoku
VYuebHuK: Teopus, c. 44, 45, ynp. | ¥ 00bACHATH uX. Mcnonb30BaTh NpUEMBI IPUKUIKH
No 122-137; Terpans-TpeHaxép: Ne | ¥ OLIEHKH CyMMBI HECKOJIBKHX CIIaraéMbIX, B TOM
59, 60, 63-66, 82; ucciaemoBaHue — YHCJI€ B MPAKTUYECKUX CUTYyalusx. Pemars
Neo 77-80, 83; 3amauHUK-TpEHAKED: TEKCTOBBIE 3a/1a4M Ha CJI0KEHUE U BHIYUTAHHUE,
Ne 34-37, 39-57, uccnenoBanme — aHAJIN3MPOBATh U OCMBICIMBATh YCIOBUE 3aa4n
Ne 38
30 YMHOKEHNE YMmuoxenue u nenenwne (. 10) Ha3zpiBaTh KOMIIOHEHTHI IEUCTBUI YMHOKEHUS U YO, ®0
31 Tlenenue YMHOKEHUE HAaTYpaJbHBIX YHCE. | JeJieHus. 3aluChIBaTh C OMOIIbIO OYKB CBOIMCTBA CP
CBolicTBa HyJIS U €QUHULIBI IPU HYJIS ¥ €IMHULBI IPU YMHOXKEHUHU U IETICHUM.
32 CBsi3b YMHOMKCHHS U JICTICHHS YMHOXXEHMHU. [lenenue BBITTONHATE YMHOMXKEHUE U JEIEHNE HATYPaIbHBIX YO, ®0
33 VMHOKEHHE H JICTICHIE HaTypaJIbHBIX YHMCEJl KaK JEICTBHE, yncesl. [[puMeHsATh B3aMMOCBS3b YMHOKEHUS U VO, ®0

obpatHoe yMHOXkeHUt0. CBOICTBA
HYJIA U CAUHULBI IPpU JCJICHUN.

JIeTIeHUs Ul HAX0KJICHHSI HEM3BECTHBIX
KOMIIOHEHTOB 9TUX JEHUCTBMM, U1l CAMOIIPOBEPKHU




Pecypcel ypokoB. YueOHUK:
teopus, c. 48, 49, ynp. Ne 138-154;
Terpanb-TpeHaxép: Ne 61, 67-69;
uccienosanue — Ne 79, 83;
3amaunuk-TpeHaxép: Ne 58-87, 90-
99, ucciaemosanne — Ne 88-89

MIPY BBINIOJHEHUH BbIYKMCICHUN. Mcronb30BaTh
MPUEMBI IPUKUIKU U OLICHKU MTPOU3BEICHUS
HECKOJIBKMX MHOXKHUTEJEH, TPUMEHSITh TPUEMBI
CaMOKOHTPOJISI TP BBIMOJIHEHUN BBIYMCIICHUM.
HaxonuTh oMOKH U 00BSICHATE HX. Pemats
TEKCTOBBIC 33/1a4M HA YMHOKEHHE U JICJICHUE,
aQHAJIM3UPOBATh U OCMBICIUBAThH YCIOBUE 3a/1a4H.
AHaNM3UPOBATH YUCIIOBBIE MTOCIIEI0BATEILHOCTH,
HaXOJIUTh MTPaBUJIa UX KOHCTPYUPOBAHMS

[Topsimok 1eMCTBUM B BBIYMCICHUSIX
(m. 11) IlpaBuna nopsiaka
nercTBuil. Beluncienue 3HaueHUN
YHCIIOBBIX BhIpakeHU. O cMbIciie
CKOOOK; COCTaBJICHHE U 3aIIUCh
YUCJIOBBIX BbIpaKeHUN. Pemenue
3asau. Pecypchl ypokoB. YueOHUK:
Teopus, ¢. 52, 53, ynp. Ne 155-174;
Terpans-TpeHaxép: Ne 70-71,;
nccienosanne — Ne 80; 3amauHuK-
TpeHaxép: Ne 100-120

BoruucisaTe 3Ha4€HUS YMCTOBBIX BBIPAKCHUH,
COAEPKAIIMX JICUCTBUS PA3HbIX CTYINEHEN, CO
ckoOkamu u 6e3 ckoOok. OnepupoBarthb
MaTeMaTUYECKUMH CUMBOJIAMH, JIEVCTBYS B
COOTBETCTBHUU C MPaBUIaMU 3aIIUCH
MaTeMaTUYECKUX BbIpakeHuil. Pemars TEKCTOBbIE
3aauu apuPMETHUECKUM CITIOCOOOM, UCTIONB3YsI
pa3IMYHbIE 3aBUCUMOCTH MEXK1Y BEIIMUMHAMHU
(cxkopocTb, BpeMmsi, paccTosiHUE; paboTa,
MIPOU3BOUTENHHOCTD, BpEMS U T.I1.):
aHAJIM3UPOBATh U OCMBICIMBATH TEKCT 3aa4H;
OCYILIECTBISATh CAMOKOHTPOJIb, IPOBEPSISL OTBET HA
COOTBETCTBUE YCIIOBUIO

YO, ®0

YO, ®0

YO, ®0

CP

34 [Topsiaok neiicTBuii B
BBIYHMCICHUAX
35 | 3anuch BeIpakeHui. Beruucienue
3HAYCHHUH BBIPAKECHUN
36 CocraBieHune BBIpOKCHUN U
BBIUNCJICHNE UX 3HAYCHUH
37 3aKperIeHue U3y4eHHOr o
«ITopsinok nercTBuM B
BBIYMCIIEHUAX"
38 IToHsTHE CTENEHH
39 Crenenu uncna 10
40 Brruncnenune 3HaueHui
BBIPXEHUS, COACPIKAIIUX
CTEIEHN
41 O6o0maromuii ypok 1mo Teme

«CTerenp yncna»

Crenenb uncna (. 12) Bo3Benenue
HaTypaJIbHOTO YUCJIA B CTETICHb,
KBaJIpaT U Ky0 umucia. Beraucienue
3HAYECHHUN BBIpAKEHUH,
coJiepKalux creneHu. Pecypcesl
YpOKOB. YUeOHUK: Teopus, C. 56,
57, ynp. Ne 175-194; Tetpanb-
TpeHaxkEp: Ne 62, 72-76;
uccienoBanne — Ne 81; 3amauHuk-
Tpenaxep: Ne 121-130, 132-142,
ucciaenosanne — Ne 131, 143-145

OnepupoBaTh CHMBOJIMYECKON 3aTUCHIO0 CTETICHU
YHUCIia, 3aMEHSS] TPOU3BEAECHUE CTENIEHBIO U
CTEIIEHb ITPOU3BEAECHUEM. BBIUUCIATD 3HAYECHUS
CTEIECHEN, 3HAUEHUST YUCIIOBBIX BBIPAKEHUH,
CoJIep>KalIiX KBaApaThl U KyObl HATYPaTbHBIX
yucel. [I[puMeHsATh NpuEMBI NPUKUIKU U OLEHKH
KBaJIpaTOB U KyOOB HaTYpaJIbHBIX YHCET,
OCYIIECTBIISATh CAMOKOHTPOJIb TPU BBIMOJTHEHUH

BBIYHCIICHUI. AHaJ'II/ISI/IpOBaTB Ha OCHOBC YHUCJIIOBBIX

JKCIIEPUMEHTOB 3aKOHOMEPHOCTH B
MOCJIEIOBATENBHOCTAX (P, KOTOPHIMU
OKaHUYMBAIOTCSI CTETIEHN HEOOBIINX YU CENT

o0

YO, ®0

YO, ©0

CP




3agaum Ha ABKeHUE (1. 13).
JIBM>KEHHE B TTPOTUBOTIOJIOKHBIX
HaIpaBJICHUSAX, CKOPOCTh
COJIMKEHMS], CKOPOCTD yJIaJICHHUSL.
JIBI>KeHUE 110 peKe, CKOPOCTh
JBUKCHHSI T10 TCUCHUTO, TIPOTHB
TeueHus. Pemenue 3amay. Pecypcel
YpOKOB. YueOHuK: Teopus, c. 60,
61, ynp. Ne 195-212; 3agaunuk-
Tpenaxép: Ne 146-169

Pemate TeKCTOBBIC 33124 apUPMETHIESCKUM
CIOCOOOM, HCIIOJB3YSl 3aBUCUMOCTD MEXKITY
CKOPOCTBIO, BpDEMEHEM, PACCTOSIHUEM:
aHAJIM3UPOBATh U OCMBICIIMBATh TEKCT 3a/1a4H;
MOJIEIIMPOBATh YCJIOBUE C IIOMOILBIO CXEM U
PHUCYHKOB; Iepe)OpMyITUpPOBBIBATE YCIOBHE;
CTPOUTB JIOTUYECKYIO LIETIOYKY PACCYKACHHM;
KPUTHYECKU OLICHUBATh [1OJIyYE€HHBIN OTBET,
OCYIIECTBIIATH CAMOKOHTPOJIb, IPOBEPSIsL OTBET HA
COOTBETCTBUE YCIOBUIO

YO, ®0

P

YO, ®0

O000I11IeHNE U CUCTEMATHU3AIUS
3HaHuil. Kontpomns Pecypcbl
ypokoB. YuebHuk: «llogseném
utormy, c. 64. Terpaab-TpeHaKED:
«BrlImonnseM tect», c. 38.
Terpanb-3K3aMeHaTop:
ITpoBepounsie paboTsl Ne 1, Ne 2,
c. 14-19; 3anauHuk-TpeHaxep:
JlonomHUTEIBbHBIE BOTIPOCHI,
«[Tocnenuss uudpan, c. 75-76

BorauciisiTh 3HaYEHUS YUCITOBBIX BBIPAKEHUM.
Ha3piBaTh KOMITIOHEHTHI apU(PMETHIESCKUX
JEUCTBHI, HAXOAUTh HEN3BECTHBIE KOMITOHECHTHI
neiicTBuil. 3anuceiBaTh B OYKBEHHOH Gopme
CBOWCTBA HYJISI M €JUHULIBI IPU CIIOKEHUU U
BBIUMTAHUM, YMHOKEHUH U feneHnu. Ha3piBath
OCHOBAaHHE 1 MOKa3aTellb CTEIICHN, HAXOIUTh
KBaJIpaThl U KyObl YHCEIl, BEIYUCISTH 3HAUCHUS
BBIPAYKEHHUI, COZIepKaluX creneHu. MecnenoBarhb
3aKOHOMEPHOCTH, CBSI3aHHBIE C ONIPEACIICHUEM
nocieaHe uudpel cTeneHu, IPUMEHSTh
IIOJIyYE€HHBIE 3aKOHOMEPHOCTH B XOJI€ PELICHUS
3amad

YO, ®0
CP

KP

I'nasa 4. UcnoJb30Banue cBOMCTB Aelic

TBUI pu BbluKucaeHusx (11 yacos)

42 3amayu Ha JBUIKEHUE B
MIPOTHUBOMOIOKHBIX
HaIpaBJICHUAX U Ha BCTPEUHOE
IBIDKEHUE
43 3amauu Ha OBIKEHUE
(mpomoimxkeHue)
44 3ajaun Ha ABUKEHUE IO pEKe
45- O06o001IeHre U TOBTOPECHUE
46 | maTepmaia 1o Teme: «/lelcTBus ¢
HATypaJIbHBIMU YHCITAMID)
47 | KouTpoJsbHasi padoTa 1o reme:
«/leficTBUSA ¢ HATYPAJIBHBIMU
YHCJIAMMI»
48 CBoIiCTBA CIIOKEHUS U
ymHOxkeHus. [lepemecturensHoe
7 coUueTaTeJIbHOE CBOMCTBA
49 PammonansHbIe BEIYUCIEHUS
50 Merton I"'ayca

CBoliCTBA CIIOKEHUS U YMHOKECHHS
(m. 14) IlepemecTuTensHOE U
COYETaTEIbHOE CBOMCTBA.

VY no6uble Beruucienus. Pecypcsl
YpOKOB. YueOHUK: Teopus, c. 66,
67, ynp. Ne 213-225; uccnegoBanue
— Ne 226; 3anaunuk-TpeHaxép: Ne
170, 171, 182, 172-175; Tetpaas-
tpeHaxep: Ne 84, 85, 87 (a, 6), 88

3anuchIBaTh C MTOMOIILI0 OYKB IMMEPEMECTUTETHLHOE
M coueTaTeIbHOE CBOMCTBA CIOKEHUS U
YMHOX€HHS. POpMYJIUPOBATH TPaBUJIa
peoOpa30BaHUs YUCIOBBIX BBIPAKEHHUI Ha OCHOBE
CBOWCTB CJI0K€HUS U YMHOKEHUS. Mcronb30BaTh
CBOWCTBA JEHUCTBUH JJIs1 TPYIIIIMPOBKH CJIAraeMbIX B
CyYMM€ M MHO>KUTEJIEH B MPOU3BEIICHNH,
KOMMEHTHPOBATH CBOM JICHCTBUSI. AHAJIU3UPOBATh

N paCCyXIaTh B XO0A€ NCCICOOBAHUA YN CIIOBBIX

o0

YO, ®0

YO, ®0




(a, 06), 89; uccnenoanrie — Ne 90

SaKOHOMepHOCTeﬁ

YMuoxenue u genenue (1. 15)
PacnpenenurenbHoe cBOWCTBO
YMHO>KEHHSI OTHOCUTEIBHO
cinoxeHus. [IpumMepsl BBIYUCICHUT
C UCIOJIb30BAaHUEM
pacnpeeNuTenbHOro CBOICTBA.
Pecypcbl ypokoB. YueOHUK:
Teopwus, c. 70, 71, ynp. Ne 227-243;
3anauHuk-TpeHaxeép: Ne 178, 176,
177, 179-181, 183, 184;
uccinenoanue — Ne 185; Terpaab-
tpeHaxep: Ne 84, 85, 87(B), 88(B).
ucciaenoBanue — Ne 91

OO0cyx1aTh BO3MOKHOCTH BBIYUCIICHUS TUTOIIA TN
MPSIMOYTOJIBHUKA, COCTABIIEHHOTO M3 JIBYX
PSIMOYTOJIBHUKOB, Pa3HBIMH CITIOCOOAMH.

3anuchIBaTh YMCIOBOTO BRIpAKEeHHS. Permarh

TEKCTOBBIC 33JIa4H aPU(PMETHICCKHM CITIOCOOOM,

npeIaraTh pa3Hble CIIOCOOBI pEIICHUS

pacIpee/ITeIbHOE CBOMCTBO YMHOKEHUS

OTHOCHUTEIILHO CIIOKEHUS C IIOMOIIBI0 OYKB.
dopmMynupoBaTh U IPUMEHSTH TPABUIIO BEIHECCHUS

00II[eEro MHOKHUTEIIS 32 CKOOKH U BBITIOIHSATE

obOpaTHOe nmpeoOpa3oBaHue. Y4acTBOBATh B
00CYKJICHUH BO3MOYKHBIX ONTHOOK B IIEMTOYKE

peoOpa3oBaHus

YO, ®0

YO, ®0

YO, ®0

Pemenue 3amaq (1. 16) 3amaun Ha
YacTH. 3aa4i Ha ypaBHUBAHUE.
Pecypchl ypokoB. YueOHUK:
Teopwus, c. 74, 75, ynp. Ne 244-262;
3amauHuk-TpeHaxep: Ne 186-194,
196, 195, 200-204; Terpaanb-
TpeHaxep: Ne 86

AHaNM3UPOBATh U OCMBICIIUBATH TEKCT 33J1a4H,
nepeopMyIUPOBBIBAThH YCIOBUE, N3BJICKAThH
HeoOxonumyro nHdopmaru. MogenupoBars

YCIJIOBHE 3aJ1a4i, UCTIONB3Ys pealbHbIE IPEIMETHI U
puCyHKH. PemaTh 3a/1aun Ha 4acTU U Ha
YpaBHUBAHHE T10 MIPEAJIOKECHHOMY TUJIaHy.
[InanupoBaTh X0/ peleHus 3a1a4n
apumMeTnyecKuM crocodooM. OrieHuBaTh
MOJIYYEHHBIH OTBET, OCYLIECTBISATH CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBHIO.
[TpuMeHsITh HOBBIE CITIOCOOBI PacCyXKIEHUS K
PEIICHUIO 3a/1a4, OTPAKAIONIUX KH3HEHHBIE
CUTyaIu

np

P

o1 PacrnipenenurensHoe cBONCTBO
YMHOXEHHS OTHOCHTEIHHO
CIIOKEHUS
52 | BrlHEceHHE 00IIIEr0 MHOKHUTEIS
3a CKOOKH
53 [IpumeHeHue
pacipenenuTeIbHOTO CBOMCTBRA
54- 3agaun Ha 4acTH
55
56 3aauy Ha ypaBHEHUE
57 O6o0maromuii ypok 1mo Teme:
«Hcmonp30BaHue CBONMCTB
JICHCTBUI NIPY BBIYUCIICHUSIX»
58 | KouTposabHasi pabora no teme:

«cnoynL30BaHue CBOMCTB
AefCTBUI NPH BbIYMCICHUIX»

O06001eHre U CUCTEMaTU3AIIHS
3HaHuil. KonTpons Pecypcbl
ypokoB. Yuebnuk: «[logseném
utormy, c. 78. Terpaab-TpeHaxep:
«BrImIosIHsIEM TecT», ¢. 43;
Terpanp-3K3amMeHaTOP:
[TpoBepounsie paboTsl Ne 1, No 2,

['pynnupoBaTh ciaraeMeie B CyMME U MHOYKHTEIIU B
npou3BeneHun. PackpriBaTh CKOOKH B
MPOM3BEICHNUU U BRIHOCUTH B CYMME OOIIUI
MHOKUTENb 3a CKOOKH. [IprMeHsTs pazHooOpa3HbIe
MPpUEMBI PAllMOHAIM3ALMY BEIYMCIIEHUN, 3aTIUChIBAs
COOTBETCTBYIOIIYIO LIEMOYKY paBeHCTB. Pematp

CP

KP




c. 18-25; 3amauHuK-TpeHaKED:
JlomoTHUTEIFHBIE BOTIPOCHI,
«Durypnsie gucia, c. 76-79

3aaa4d Ha 4aCTHU, HA YpaBHHUBAaHUC

I'naBa 5. Yriibl 1 MHOTOYTOJIbHUKH (9 4acoB)

59 VYron. buccekrpuca yria N3mepenne yrios (1. 18) Pacnio3naBaTh Ha yepTekax, pUCyHKax, U MOJEIAX YO, ®0
60 Bub! yIiios Benuuuns! yrinos. Kak usmeputhb [psIMbIE, OCTPBIE, TYIbIEC U Pa3BEPHYTHIC YIIIbI. VO, ®O
BennuuHy yriaa. [loctpoenue yria N3MepsATh ¢ MOMOILBIO TPAaHCTIOPTHUPA U
3aJJaHHOM BeMU4YHMHBI. Pecypchl CpPaBHHUBATh BEUYUHBI YTII0B. CTPOUTH YIIIbI
YpOKOB. YueOHUK: Teopus, c. 84, 3a/IaHHOW BEJTMYUHBI C TIOMOIIBIO TPAHCTIOPTHPA.
85, ynp. Ne 277-292, uccnenoBanue | PemiaTs 3aaun Ha HAXOXKIEHUE TPATyCHON MEPbI
— No 293; Terpanb-TpeHaxep: No YIJIOB
93, 94, 100-108, 122, 124, 125;
ucciaegonanme — Ne 116-118, 121,
123
61 N3mepenue yrios W3mepenue yrinos (1. 18) Pacnio3naBaTh Ha yepTekax, pUCYHKAxX, U MOJEIAX YO, ®0
62 TocTpoeHwe yria 3a1aHHO Bennunns! yrios. Kak usmeputs IPSIMBIE, OCTPBIE, TYIBIE U PA3BEPHYTHIE YIJIBI. VO, ®O
S — BennuuHy yriaa. [loctpoenue yria N3MepsATh ¢ MOMOIIBIO TPaHCTIOPTHUPA U
3aJJaHHOW BeMU4MHBI. Pecypchbl CpaBHMBATh BEIMYUHBI YIII0B. CTPOUTH YIIIbI
63 Cymma yritos YpOKOB. YueOHUK: Teopus, c. 84, 3aJJaHHOM BEJIMYMHBI C TIOMOLIBIO TPAHCIIOPTHUPA. YO, 0
85, ynp. Ne 277-292, uccnenoanue | PemaTte 3aaun Ha HAXO0XKJIEHUE TPalyCHON MEpbI
— Ne 293; Terpans-Tpenaxép: Ne YIJIOB
93, 94, 100-108, 122, 124, 125;
ncciaenoBanne — Ne 116-118, 121,
123
64 MHOroyrojabHUKU. J1€MEHTHI MuoroyroiasHukH (1. 19) Pacnio3HaBaTh MHOTOYTOJIBHUKH HA YEPTEKAX, YO, ®0O
MHOTOYTOJIbHUKA. Muoroyronsauku. [lepumerp PUCYHKAX, HAXOJUTh UX aHAJIOTH B OKPYKAIOILIEM
65 Jluaronais. Ilepumerp MHOIOYyrojpHUKa. J[naronanp mupe. MoienrpoBaTb MHOIOYTOJIBHUKH, UCITOJIB3YS VO, ®O

MHOT'OYT'OJIbHHKA.

MHOTOYTOJIbHUKA. BBITTyKITBIC
MHOTOYTOJILHUKH. Pecypcbl
uccienopanne — Ne303; Terpaas-
Tpenaxeép: Ne 95, 109-115;
nccinemoBanne — Ne 126-
128ypokoB. YueOHHUK: Teopus, C.

Oymary, mpoBOJIOKY U Jp., H300pakaTh Ha
HEJIMHOBAHHOM U KieT4aroil Oymare. M3mepsTh
JUIMHBI CTOPOH M BEJINYMHBI YTJIOB
MHOT'OYr'oJIbHUKOB. [IpoBOINTE AMaronanu
MHOT'OYTOJIbHUKOB. Vcrnonbp30BaTh TEPMUHOIIOTHIO,
CBSI3aHHYIO C MHOTOYTOJIbHUKAMH.




88-89, ymp. Ne 294-302, 304-308,

KoHncTpynpoBaTh alropuTM BOCIIPOU3BEACHHUS
PUCYHKOB, TOCTPOEHHBIX U3 MHOTOYTOJIbHUKOB,
CTPOUTH 10 AITOPUTMY, OCYIIECTBISATh
CaMOKOHTPOJIb, TPOBEPSIsI COOTBETCTBUE
MOJyYEHHOTO U300paKeHUs 3aJaHHOMY PUCYHKY.
Boruucisats nepuMeTpbl MHOTOYTOJIBHUKOB

O000I11IeHNE U CUCTEMATHU3AIUS
3HaHuil. Kontpomns Pecypcbl
ypokoB. Yuebnuk: «[logseném
UTOTWY, C. 92; Terpaab-TpeHaKED:
«BrImonasem tect», ¢. 54;
[ToypouHoe TemaTHuecKoe
iaHupoBanue: «O0630pHas
pabotay, c. 53; Terpaas-
sk3ameHarop: IIpoepounsie
paboter Ne 1, Ne 2, c. 26-29;
3a1auHUK-TPEHAKED:
JlononHuTEIbHBIE BOPOCHI,
«Pa3peszaem kBagpat», c. 79-80

MonenupoBaTh MHOTOYTOJIbHUKH, UCIIOJIb3Ys
Oymary, IpoBOJIOKY U Jp., ©300paxkaTh Ha
HEJIMHOBAHHOM M KJeT4yaTtol Oymare. Pacrio3naBath
psIMbIE, OCTPBIE, TYIbIE YIJIbl MHOTOYTOJIbHUKOB.
I/I3Mep$[TI) JJIMHBI CTOPOH U BEJIMYUHLI YI'JIOB
MHOTOYTOJIbHUKOB. 1300pakaTh MHOTOYTOJIbHUKH.
Paszousats MHOTI'OYIrOJIbHHUK U COCTaBJIAATH
MHOTOYTOJIBHUK U3 33JJaHHBIX MHOT'OYTOJIbBHUKOB.
OnpenensiTb YUCIIO IUAaroHajael MHOIOYroJIbHUKA.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C
MHOTOyTrojJbHUKamMu. KOHCTpyHpoBaThs aJiropuT™m
BOCITPOU3BEJICHUS PUCYHKOB, TOCTPOEHHBIX U3
MHOT'OYT'OJIbHUKOB, CTPOUTH IO aJITOPUTMY,
OCYLIECTBIISATh CAMOKOHTPOJIb, TPOBEPSIS
COOTBETCTBUE MOITYYEHHOI'O U300paXKeHUs
3a/IaHHOMY PUCYHKY. BbIIBUTaTh TUIIOTE3BI O
CBOMCTBaxX MHOTI'OYT'OJIbHUKOB U 000CHOBBIBATH UX.
BbruncnsaTs nepuMeTpbl MHOTOYTOJIBHUKOB

CP

KP

I'nasa 6. leammocTb

ynces (16 yacon)

66 | OO630pHBII YPOK 10 TeMe: «YTJIbl
Y MHOTOYTOJIbHUKIY
67 | KonTpoabHasi paGoTa no teme:
«YTJIbI 1 MHOTOYTOJILHUKID)
68- Jlenurenu uncia u KpaTHbIE
70 quciaa

Jenurenu u kpatHbie (1. 20)
Henurenu uncna. Kpataele uncna
Pecypchl ypokoB. YueOHUK:
Teopus, c. 94, 95, ynp. Ne 309-328,

ncciaenoBanne — Ne 329;
3agauHuK-TpeHaxep: Ne 221; 215-
217, 219; nccnegoanme — Ne 220;

@opMynHpOBaTh ONPEAEIICHUS TOHATHIA
«IENUTETbY» U «KPAaTHOE» YHCIa, YIOTPEOIsITh UX B
peun. HaxoauTs HaubombIuii 00U AETUTETh U
HauMeHbIee o0lee KpaTHOE IBYX YHCET,
WCIIOIh30BaTh COOTBETCTBYIOIINE 0003HAYCHUS.
PemraTe TekcTOBBIE 3a4aUN, CBSI3aHHEIC C
JIEIMMOCTBIO YHCEN

Terpagb-Tpenaxép: Ne 129, 133,

YO, ®0




134-136

71-
73

HpOCTBIe 1 COCTaBHBIC YHCJIa

[IpocTtbie u cocTaBHbIC yncha (II.
21) Yucna npocThle, COCTaBHbIE U
gucno 1. Pemero Dparocdena.
Pecypcebl, ypokoB. YueOHHUK:
Teopus, c. 98, 99, ynp. Ne 330-336,
Terpanb-Tpenaxép: Ne 130, 131;
ncciaenoBanne — Ne 139, 141338-
348, uccinemonanue — Ne 337, 349;

@opMyJIMPOBATH OIPEIEIECHUsS IPOCTOrO U
COCTABHOT'0O YKCJIA, IPUBOAUTH IIPUMEPHI IIPOCTHIX
1 COCTAaBHBIX yuCell. BBINOIHATE pa3inoxeHue
yucia Ha npoctsele Haxonuts npocTeie yucna,
BOCIIOJIb30BaBLINCH «pelieToM DpaTocheHay mo
IpEJIOKEHHOMY B Y4eOHUKE IJIaHy. BBISICHATD,
SIBJISIETCS JIM YUCIIO COCTABHBIM. MHOKUTEIH.
Hcnons30BaTe MaTeMaTU4ECKyO0 TEPMUHOJIOTHIO B
paccyXIeHUAX A7l OOBSICHEHUSI, BEPHO WIIH
HEBEPHO YTBEPXKICHUE.

YO, ®0

75

I[eJ'II/IMOCTL CYMMBI U
IMPOU3BCIACHUS

JenuMocTh CyMMBI U
npousBenenus (1. 22) JlemumocTsb
Mpou3BeICHUs. J[eTMMOCTh CyMMBEI.
KonTprpumep. Pecypcsl ypokos.
Yuebnuk: Teopus, c. 102, 103, ymp.
Ne 357-369, uccinemoBanne — Ne
370

dopmynupoBaTh CBOHCTBA IEIUMOCTH CYMMBI U
IPOU3BEJICHUS, JOKA3bIBaTh YTBEPIKACHHS,
o0pamiasicb K COOTBETCTBYIOIIUM (POPMYITHPOBKAM.
KoHcTpynpoBaTh MaTeMaTH4ecKue yTBEPKIACHHS C
MOMOIIBIO CBSI3KU «ECTH..., TO ...». MIcmonb30BaTh
TEPMUH «KOHTPIPUMEP», OTIPOBEPraTh
yTBEpXKI€HHE O0IIEro XapaKkTepa ¢ MOMOIIbIO
KOHTpIpuMepa

YO, ®0

76-
78

HpI/I3HaKI/I JACITUMOCTHU

[Ipuznaku genmumoctu (1. 23)
[Ipuznaku nenumoctu Ha 10, Ha S U
Ha 2. [Ipusnaku nenumoctu Ha 9 u
Ha 3. Pecypcel ypokoB. YueOHUK:
teopus, ¢. 106, 107, ynp. Ne 371-
384, uccaemopanume — Ne 385, 386;
3amauHuK-TpeHaxeép: Ne 231-237,
nccaenoBanne — Ne 238, 239, 243-
245; Terpanp-TpeHaxep: Ne 132

dopmynrpoBaTh NPU3HAKH I€TUMOCTH Ha 2, Ha 5,
Ha 10, Ha 3, Ha 9. [IpuBOIUTH IPUMEPHI YUCET,
JEISAIIUXCS U He JENAIIMXCs Ha Kakoe-1100 u3

YKa3aHHBIX YUCEIN, 1aBaTh Pa3BEPHYTHIE
nosicieHust. KoHcTpynpoBaTh MaTeMaTndeckue

YTBEPKJICHHS C IIOMOLIBIO CBSI3KH «ECHH..., TO ...»,

00BEeTMHATH JIBA YTBEPIKJICHUS B O/IHO, UCTIONb3YS
CJIOBOCOYETAHHUE «B TOM U TOJIBKO TOM CIIy4aey.

[IpumensaTs npu3Haku aenuMocTH. Mcrnonb30Bath

MIPU3HAKY JEJIMMOCTHU B PaCCyKICHUSAX.
OOBACHATH, BEPHO UM HEBEPHO YTBEPIKJICHHUE

YO, ®0

79-
81

JleneHue ¢ 0CTaTKOM

Henenue c octatkoM (1. 24)
[Ipumeps! neneHus yucen ¢
octaTkoM. OCTaTKM OT JIEJIECHHUSL.

BremonssaTh ACJICHUEC C OCTAaTKOM IIPpH PECHICHUN
TEKCTOBBIX 3aJa4 U UHTCPIIPETUPOBATL OTBET B
COOTBCTCTBUH C IMMOCTABJIICHHLIM BOIIPOCOM.

YO, ®0




Pecypcel ypokoB. YueOHUK:
teopus, ¢. 110, 111, ynp. Ne 399-
402, uccinenoBanue — Ne 395-398,
403; Terpaab-TpeHaxép: Ne 138;
nccienoBanne — Ne 140, 142

Knaccudunuposars HaTypaibHbIe Yrcia (YETHBIC U
HEYETHEIE, 10 OCTaTKaM OT JCJICHUs Ha 3, Ha S |
T.I1.)

82 O030pHBI1 YpOK IO TEME:! O06o011eHne U cUCTeMaTU3aIUS [IpuMeHTh MOHATUS, CBSI3aHHBIE C IETUMOCTBIO CP
«/lemuMocTp uncem» 3HaHuil. KonTpomns Pecypcbl HaTypaJbHBIX uncen. Mcnonp30BaTh CBOMCTBA U
83 | KonTpoabHasi padoTa 1o Teme: ypokoB. YuebHuk: «Iloaseném IIPU3HAKU AeIUMOCTHU. J[0Ka3bIBaTh U OIIPOBEPIaTh KP
«J1eTMMOCTD YHCem» utorm», c. 114; Terpaab-TpeHaxép: C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS O
«BsInosiHsAeM TECTY, C. 61; JEJIMMOCTH Yucell. Pemmare 3a1aum Ha JejIeHue ¢
Terpaab-3k3ameHaTop: OCTaTKOM
[TpoBepounsie paboTs Ne 1, No 2,
c. 30-35; 3amauHuK-TpeHAKED:
JlononHuTenbHBIE BOIPOCHI,
«YértHo mnu HeuétHOY, C. 80—82
I'nasa 7. TpeyroqibHUKH U 4YeTbipexyrojabuuku (10 yacos)
84- TpeyroibHUKM U UX BUIBI TpeyroabHUKHN U UX BUABI (1. 25) PacriozHaBaTh TpeyrojJbHUKHM Ha 4YEPTEXKAX U 010
85 Knaccudukanus TpeyroibHUKOB PUCYHKaXx, IPUBOANUTH ITPUMEPBI aHAJIOIOB ATHX

1o cropoHam. PaBHoOenpeHHBbIN
TpeyronbHuK. Knaccuduxarms
TPEYrOJILHUKOB 110 Pecypchl
ypOKOB. YuebHuk: Teopus c. 116,
117, yrip. Ne 404-414,
uccienoBane — Ne 415; Terpaas-
TpeHaxeEp: Ne 148, 165, 168,
176,177; uccnemoBanne — Ne 167,
169-173

¢duryp B okpyxaroniem mupe. M3o0paxars
TPEYTOJIbHUKU OT PYKHU U C UCIIOJIb30BAHUEM
YEepTEKHBIX MHCTPYMEHTOB, HA HEJINHOBAHHOU U
KJIET4aTOM Oymare; MOJIEIHPOBATh, UCIIONb3Ys
Oymary, mpoBoJIoKy u Ap. MccinenoBars cBOMCTBa
TPEYTrOJIbHUKOB MyTEM 3KCIIEPUMEHTA,
HaOII0JICHNUSI, U3MEPEHUSI, MOJCIIUPOBAHUS, B TOM
YHUCIIe, C UCMOIb30BAHUEM KOMIIBIOTEPHBIX
nporpamm. M3mMepsTh IJIMHBI CTOPOH, BETUYUHBI
yIJI0B TpeyroabHUKOB. Kinaccudunuponars
TPEYTOJILHUKH TI0 YTJIaM, 10 CTOPOHAM.
Pacno3naBate paBHOOEIPEHHBIE M PABHOCTOPOHHUE
TPCYTrOJIbHUKH. Hcnomap3oBaTh TEPMHUHOJIOTUIO,
CBSI3aHHYIO C TPEyroJibHUKamMu. BeigBUTaTh
TUIIOTE3bI O CBOMCTBAX paBHOOEIPEHHBIX,
PaBHOCTOPOHHUX TPCYTOJILHHUKOB, OGOCHOBBIBaTB




ux. OOBSICHATH HAa IPUMEpPax, ONPOBEPraTh ¢
IIOMOUIbIO0 KOHTPIIPUMEPOB YTBEPKIECHUS O
CBOIICTBax TpeyroibHUKOB. HaxoauTes nepumetp
TPEYrOJIbHUKOB, B TOM YHCJIE, BHIIOIHSASA
HeoOxoaumble u3mepenus. Koncrpyuposats
OpHaMEHTBI U MapKeThl, U300paXkasi UX OT pyKH, C
MOMOIIbI0 HUHCTPYMEHTOB, a TAK)KE UCTIOJIb3YS
KOMIIBIOTEPHBIE IPOTPaMMBbl

86-
87

[IpssMoyTOnBHUK

[TpssmoyronbauKY (11. 26)
[Ipsamoyronsuuk. KBagpar.
[TocTpoeHnue npsMOyronbHUKA.
ITepumeTrp npsMOYTroOJIbHUKA.
Jlnaronanu npsiMOYroJIbHUKA.
Pecypcbl ypokoB. YueOHUK:
teopus, c. 120, 121, ynp. Ne 419-
432; Terpanb-TpeHaxeép: Ne 150-
151, 175; uccnegoanue — Ne 163

Pacnio3naBaTh IpsAMOYrOJIBHUKY Ha YEpTEXKaxX U
PUCYHKaX, IPUBOJUTD IIPUMEPHI aHATIOTOB
IIPSIMOYT'OJIBHUKOB B OKPY’KaIOIIEM MUPE.

DopMynHMpOBATH OIIPEAECIICHUS IIPIMOYTOJIbHUKA,
kBajpara. M300paxarb NpsMOYTroJIbHUKU OT PYKH
Ha HEJIMHOBAHHOM U KjeTyaToil Oymare, CTpOUTb,
HCIIOJIBb3Ys YEPTEKHBIE HHCTPYMEHTHI, 110
3aIaHHBIM JUIMHAM CTOPOH; MOJEIUPOBATh,
uCnoJb3ys Oymary, npoBoJioky u Ap. Haxoauts
NEPUMETP NPSMOYTOJIbHUKOB, B TOM YHCIIE,

BBITIOJTHSIST He0OXoauMbIe u3mMepenus. MccnenoBaTth
CBOMCTBA MPSMOYTOJIbHUKOB MYTEM 3KCIIEPUMEHTA,

HaOJII0/IeHUs, U3MEPEHHUS, MOJIETTMPOBAHUS, B TOM
YHCJIE C UCTIOJIb30BAaHUEM KOMITBIOTEPHBIX
nporpamMM. CpaBHUBATh CBOWCTBA KBaJipara u
IpSMOYTOJIbHUKA 00I11ero Buaa. BeigBurath
TUIOTE3bl O CBOMCTBAX MPSIMOYTOJIbHUKA,
000CHOBBIBaTh UX. OOBACHATH HA IPUMeEpaXx,
OIPOBEPraTh C MOMOUIbI0 KOHTPIIPUMEPOB
YTBEPKACHHSI O CBOMCTBAX MPSAMOYTOJbHUKOB

010

89

PaBenctBo Quryp

PaBenctBo ¢uryp (1. 27) PaBHble
¢urypsl. [lprusHaku paBeHcTBa.
Pecypchl ypokoB. YueOHUK:
Teopus, c. 124, 125, ynp. Ne 441-
446; Terpanb-TpeHaxép: Ne 153,
174; nccnegoanne — Ne 161, 162

Pacrnio3HaBaTh paBHbIE (GUTYPHI, TPOBEPATH
paBeHCTBO (puryp HamoxkeHuem. M3o0paxats
paBHble purypsl. Pa30uBaTth GpuUrypsl Ha paBHbIe
YacTH, CKJIQJIBIBATh (DUTYPHI U3 PAaBHBIX YacTEH.
OO00CHOBBIBATh, OOBSACHATH HA TIPUMEpax,
OIIpPOBEPraTh ¢ HOMOIIBI0 KOHTPIIPUMEPOB

@0, YO




YTBEpkKACHUS O paBeHCTBE (uryp. PopMynupoBarthb
MPU3HAKU PaBEHCTBA OTPE3KOB, YTJIOB,
IPSIMOYTOJIbHUKOB, OKPYKHOCTEH.
KonctpynpoBatb OpHaMEHTHI U MTAPKETHI,
u300paxasi X OT PyKH, C TOMOIIBIO
WHCTPYMEHTOB, a TAK)KE MCIOJb3Ysl KOMITbIOTEPHBIE
MIPOrpaMMbI

[Tnomane npssiMoyronpHUKa (11. 28)
[Tnomane ¢urypsr. [Lomans
npsiMoyrosbHHKA. [Inomaas apeHsl
nupka Pecypcel ypokoB. YueOHUK:
teopus, c. 128, 129, ynp. Ne 452-
461, uccnemoanue — Ne 462;
Terpanb-Tpenaxép: Ne 154-159;
uccaeaopanue — Ne 164-166

BoruucnsaTs miomaam KBajapaTos,
MPSIMOYTOJIBHUKOB 110 COOTBETCTBYIOIIUM
npasuiaM u popmynam. MoaenupoBats GUTrypbl
3a/IaHHOM TIJIOIIA U, GUTYPBI, PaBHBIE MO TIJIOIIATH.
MoaenupoBaTh €IMHUIBI U3MEPEHUS TLIOIIAIH.
BripaxkaTh 0IHM €TUHULIBI U3MEPEHUS TLIOIIA N
yepes apyrue. BeibupaTs eTuHUIBI H3MEPEHUS
TJIOIIAU B 3aBUCUMOCTH OT CUTYyaIlMu. BBIOIHATD
PaKTUKO-OPUEHTUPOBAHHBIE 33/IaHUS HA
HaxO0XKJICHHE IUIOmAAeH. BeIaucIsaTh mIomagu
buryp, COCTaBIEHHBIX U3 IPSIMOYTOJILHUKOB.
Haxonuts npubnmkEHHOE 3HAYCHHE TUIOIIAIN
dburyp, pazdbuBas UX Ha €IUHUYHBIC KBAJPATHI.
CpaBHuBath QUrypsl MO IUIOLIAIN U IEPUMETDY.
Pemiate 3a1aun Ha HaXOKJEHUE IEPUMETPOB U
IJI01aIeH KBAJAPaTOB U MPSIMOYTOJILHUKOB.
BoigensaTes B yClloBUM 3a1a4d JaHHBIE,
HEO0OXOUMBIE JIJIs €€ pelIeHUs, CTPOUTH
JIOTUYECKYIO LIETIOYKY PacCyKJIEHUM, COMOCTABIATh
MOJTYYECHHBIN pe3yJbTaT C YCIOBUEM 3a7a4H

@0, YO

90- [Tnomanp npsiMOyroJbHUKa
91
92 O0630pHBIi1 ypOK 1O TEME:!
«TpeyronpHUKY U
YeThIPEXyTOIbHUKI
93

KonrtponbHas pabora 1o teme:
«TpeyronsHUKYU U
YEThIPEX YT OJIbHUKN»

O0600611eHre U cucTeMaTU3alus
3HaHui. KoHtpoiss Pecypcel
ypokoB. Yuebnuk: «Iloaseaém
UTOTWY, C. 132; TeTpaab-TpeHaxep:
«BpmomHszeEM TecT, ¢. 74;
IToypouHnoe TeMaTnyeckoe

Pacnio3naBathe TpeyroJbHUKH, IPSIMOYTOJIBHUKHU Ha
4yepTexax U pUCyHKaxX, ONPEAEIATh BUL
TPEeYrojabHUKOB. 11300pakaTh TpeyroibHHKH,

CP

MIPSIMOYTOJIBHUKH C ITOMOILBI0 HHCTPYMEHTOB U OT
pyku. Haxonute nepuMeTrp TpeyrojabHUKOB,
IIPSAMOYT'OJIBHUKOB. BIYMCIIATSH IUI0Iaau

rmanupoBanue: «O030pHas

KBaJIpaTOB U NPSIMOYTOJIbHUKOB. Pemars 3agaun Ha

KP




pabotay, c. 66; Terpaas-
sk3ameHarop: IIposepounsie
pabotel Ne 1, Ne 2, c. 36-39;
3alayHUK-TPEHAXKED:
JlonomHuTENBHBIE BOPOCHI,
«ITocTpoenus Ha KJIeT4YaTOU
Oymare», c. 82, 83

HaXO0XJCHUE IIEpUMETPOB U IUIOLIAa/IeH KBaApaTOB
U IpSIMOYTOJIbHUKOB. McciienoBarh cBOMCTBA
TPEYroJbHUKOB, IPSIMOYTOJIbHUKOB IYTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHHUS,
MO/JICJINPOBAHMS, B TOM YHUCIIE, C UCIIOIb30BAHUEM
KOMIIBIOTEPHBIX Mporpamm. GopMyanupoBaTh
YTBEP)KIEHUS O CBOMCTBAX TPEYrOJIbHUKOB,
NPSMOYTOJIBHUKOB, paBHBIX (puryp. OO0CHOBHIBATS,
OOBSICHATH Ha IPUMEPAX, ONPOBEPraTh C HOMOILBIO
KOHTPIIPUMEPOB YTBEPKJIEHUS O CBOMCTBAX
TPEYroJbHUKOB, IPSIMOYTOJIbHUKOB, PaBHBIX
¢uryp. KonctpynpoBaTs ajiroputm
BOCIIPOM3BEJICHUS PUCYHKOB, IOCTPOCHHBIX U3
TPEYTrOJIbHUKOB, IPSAMOYTOJIbHUKOB, CTPOUTH IO
aJITOPUTMY, OCYILLECTBIIATH CAMOKOHTPOJIb,
MIPOBEPSIsi COOTBETCTBUE MOJTYYEHHOIO
n300pakeHMsl 3aJaHHOMY PUCYHKY.
KoHcTpyrpoBaTh OpHAMEHTHI M TAPKETHI, B TOM
YHCJIIE, C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
MIpOrpaMm

I'nasa 8. [po6wu (1

9 yacoB)

94- Jomu u 1pobu

95

96 [IpaBuiibHbBIE U HETIPaBUIIbHbBIE
npobu

97 KoopaunaTtHas mpsimast

98- 3amauun HA APOOH

99

Homu u npo6u (1. 29). lenenue
1eJI0ro Ha j10yu. Uto Takoe Jpoos.
[TpaBuibHBIE U HETIPABUIIbHBIC
npoou. N3o0paxkenue npodeit
TOYKAMH Ha KOOPJAUHATHOM
psIMOM. Pecypchl ypoKoB.
Yuebnuk: Teopus, c. 134, 135, ymp.
Ne 471-490; Terpanb-tpenaxép: Ne
176, 180-195, uccnegosanme — Ne
204-205; 3agauHuk-TpeHaxEp: Ne
251-275

MonenupoBath B rpaduuecKoit, mpeaMeTHON
dhopme 10aH 1 IpoOH (B TOM YHCIIE C TIOMOIIIBIO
KoMIbtoTepa). OneprpoBaTh MaTeMaTHUYECKUMHU

CHUMBOJIaMU: 3aIIUCHIBATh J10JIM B BUJIE
OOBIKHOBEHHOM ApoOu, untaTh Apodu. Ha3piBaTh
YHUCIUTENb U 3HAMEHaTelIb OOBIKHOBEHHOH 1pooH,
OOBSACHITH X COACPIKATENBHBIN cMbICT. OTMEYaTh
IpoOu TOYKaMH KOOPAWHATHOM MPsIMOM, HAXOAUTh
KOOpJMHATHI TOYEK, OTMEUEHHBIX Ha KOOPAMHATHOM
psAMOM. PemaTe TEKCTOBBIE 3374l ¢ OIIOPOH Ha
cMbICH MOHATHUS ApoOu. [lpumMensaTs apodu s
BBIPAKEHUS €IMHULl U3MEPEHUSI JUTMHBI, MACCHI,

BpeMeHH B 0oJiee KPYIHBIX eJUHHUIaX

YO, ®0

YO, ©0

YO, ®0

YO, ®0




100 OcHOBHOE CBOMCTBO JIpOOH. OcHoBHOE cBoIiCcTBO Apodu (1. 30) dopMyIHpOBaTH OCHOBHOE CBOICTBO ApoOH U VO, ®0
[TpuBenenue npodeit kK HOBOMY OcHOBHOE CBOWCTBO ApoOH. 3aIlMCBIBATh €T0 C MOMOIIbI0 OyKB. Mo1enpoBaTh
3HAMEHATEIIO. PaBurbie npo6u. [IpuBenenue npobu B rpaduyeckoil popme U ¢ TOMOIIbIO
101 | TIpusenenue ApoGeil K HOBOMY K HOBOMY 3HaMEHATEIIO. KOOPJAMHATHOM MPSIMOI OTHOIIEHHE PaBEHCTBA VO, ®0
3HAMEHATEIIO. Cokpamenue apodeit. Pecypcbl npobeii. [TpumMeHsATh OCHOBHOE CBOMCTBO JIPOOH K
102- Coxparmernue apobeii y}i)zllco& Y4eOHuK: TGOPI/ISI, c. 140, | mpeoOpazoBaHHUIO ):[p06531/1. HaxoauTh ommoku mpu VO, ®0
104 , yIIp. No 496-508; Tetpans- COKpaIICHUH APOoOCH WM IPUBEICHUHN UX K
tperaxkép: Ne 179, 196-198, 207- HOBOMY 3HAMCHATEIIO U OOBICHSITH HX.
210, ncciaenoBanue — Ne 206; AHaNIM3UpOBaTh YUCJIOBBIE MOCIIEIOBATEIILHOCTH,
3amaunuk-TpeHaxep: Ne 281-299 YJICHAMU KOTOPBIX SBJISIFOTCSA APOOH, HAXOAUTH
paBHJia UX KOHCTPYUPOBaHUs. AHAIM3UPOBATh
YHCIIOBBIE 3aKOHOMEPHOCTH, CBSI3aHHBIE C
OOBIKHOBEHHBIMH JIp00OsiMu. [IpUMeHSITH ApoOH 1
OCHOBHOE CBOMCTBO JIpOOH IPH BBIPAXKEHUHU
€IMHUILl U3MEPEHUS BEJIMYUH B O0Jiee KPYIHBIX
eIMHUIIAX
105 CpaBHeHue ipobeii ¢ Cpasnenue npobeii (1. 31) MonenrpoBaTh ¢ TOMOIIBI0 KOOPAUHATHON IPSIMOM YO, ®0
OJIMHAKOBBIMM 3HAMEHATENISIMU CpaBHeHue Jipobeii ¢ OTHOILIECHMSI «OOJIbIIE» U «MEHBILE)» IS
106- | ITpusenenue apoGeii Kk 06mEMy OJIMHAKOBEIMH 3HAMEHATEIIIMMU. 0OBIKHOBEHHBIX Apo0Oeii. CpaBHUBATH JIpoOU ¢ VO, ®O
108 3HAMEHATEJN0, CPABHEHHE IIpusenenue apoleit k odEeMy paBHBIMM 3HaMeHaTeIsIMU. [IpuMeHsaTh pa3nuyHble P
npobeii ¢ pasHbIMHU 3HAMEHATeIN0, CpaBHEHHE JIpo0eil ¢ pUEMBI CpaBHEHUS JPoOel ¢ pasHbIMU
3HAMEHATEIIIMH pa3sHBIMHU 3HAMEHATEISIMH. 3HaMeHaTesIMH, BbIOUpas HanboJsee MoIXOASIIi
HexoTtopsie apyrue mpueMsl npuéM B 3aBUCUMOCTH OT KOHKPETHON CHUTYaITUH.
cpaBHeHUs Jipobeit. Pecypcsl HaxoauTe criocoObl perieHus 3a1ad, CBA3aHHBIX C
YPOKOB. YueOHUK: Teopus, c. 144- yIOPSA0YMBAaHUEM U CPaBHEHHEM JIpoOeit
147, ynp. Ne 516-525; Tetpans-
TpeHaxeép: Ne 199, 200, 211, 212,
uccienosanne — Ne 206;
3amagauk-TpeHaxep: Ne 308-327
109- | HarypanbHble yucna u apodu HarypanbHble yncna u apodu (1. MopenupoBaTh B rpadu4eckoil 1 mpeIMeTHOM @0, YO
110 32) llenenue u 1pooH. ¢dopme cylecTBOBaHHE YaCTHOTO ISl JIFOOBIX JIBYX

[IpencraBnenue HaTypanbHBIX
gricen Apo0siMu. Pecypcel ypoKoB.
VYyebnuk: Teopus, ¢. 150, 151, ynp.

HaTypaJbHBIX uncen. OnepupoBaTh CHMBOJIBHBIMU
(dbopMaMu: 3aMKCHIBATh PE3YNIbTAT ACTICHUS
HaTypaJIbHBIX YUCEJ B BUJE IPOOH, MPECTABIATh




No 534-543; Terpanb-TpeHaxep: Ne
201-203, 211, 212, uccnenoBanue

HaTypaJlbHBIC YKUCIa OOBLIKHOBEHHBIMU I[pO6$IMI/I.
Pemrate TekCcTOBBIE 3aga4u, CBA3aHHBIC C JCIICHUECM

— Ne 206 HaTypaJbHBIX YKCEJ, B TOM YUCIE, 3a7a41 U3
pEabHOM NPAKTUKHU
111 OOG30pHBII YPOK MO TEME: O06001IeHre U cCUuCTEMaTU3AIHS MonenupoBaTh B rpaguueckoi, mpeaMeTHON CP
«Ipobu» 3HaHui. Kontposbs Pecypcsl, (hopme MOHSITHS ¥ CBOMCTBA, CB3aHHBIC C
112 KonTpoabHast padoTa 1o ypokoB. Yuebnuk: «l[logseném MOHSTHEM OOBIKHOBEHHOU IpoOH (B TOM YHCIIE C KP
Teme: «J{poGu» utorm», c. 154; Terpaab-TpeHaxép: MOMOIIbIO KOMIIBIOTEPA). 3aNUCHIBATh U YUTATh
«BrImonasem tect», c. 89; 00bIKHOBEHHBIE IpOOU. COOTHOCUTD IPOOU U TOUKH
Tetpaab-sK3ameHaTOp: Ha KOOpAMHATHOM npsimoii. [IpeoOpazoBbIBaTh
[TpoBepounsie paboTsl Ne 1, Ne 2, IpoOu, CpaBHUBATH U YIOPSA0UUBATH UX.
c. 40-45; 3anauyHuK-TpeHAKED: [IpoBOANTH HECTOKHBIE UCCIIETOBAHMS, CBSI3aHHBIC
JlonomHUTEIbHBIE BOTIPOCHI, CO CBOMCTBaMU APOOHBIX YHCEII, OMTUPASICh HA
«Haxomum HOJl 1 HOK», c. 84 YHCJIOBBIE SKCITIEPUMEHTHI
I'nasa 9. JleiicrBus ¢ apodsimu (34 yaca)
113- | Cnoxenue u BeluuTanue apodeit | CrnokeHue u BRIYUTaHHUE Ipo0eit MonennpoBaTh ClIOKE€HHE U BIUMTaHue qpobeit ¢ | YO, ®O, UP
118 (m. 33) CnoxeHue 1 BHIYMTAHNE MTOMOIIBIO PEATIbHBIX O0BEKTOB, PUCYHKOB, CXEM.
npobeii ¢ 0TMHAKOBBIMH ®opMyTUpPOBATH U 3aITUCHIBATH C TIOMOIIbIO OYKB
3HameHaTesiMu. CIIoKeHHe 1 MpaBUJia CIOKEHUS U BBIYUTAHUS Jpo0ei ¢
BBIYHUTaHUE ApoOeii C pa3HBIMU O/IMHAKOBBIMU 3HAMEHATENsIMU. BBIMOIHATH
3HaMeHaTesIMU. Pecypchl, ypOKOB. | CJIOK€HHME U BBIYUTaHUE APOOEH C OJMHAKOBBIMU U
YueOHuuk: Teopus, c. 156, 157, ymp. C pa3HbIMHM 3HAMEHATEIISIMH, UCIIOJIb3Ys] HABBIKU
Ne 544-558; uccnenoBanue — Ne npeoOpazoBaHus APOOEii; TOMONHATH APoObH 110 1.
347, 348; Terpaab-TpeHaxeép: Ne [IpumeHATH CBOMCTBA CIIOKEHUS JJISI
213, 216, 217, 219, 218. paIrMoHaNIN3aIly BEIYUCIICHHH. PemaTs TeKCTOBbIE
3a/1a4u, Co/IeprKalue IpoOHbIe TaHHBIS
119- CloXeHHe U BEIYUTAHUE CioxeHue U BEIUUTAaHUE OOBACHATH IPUEM BBIICTICHUS 11€JI0N YaCcTH U3 YO, ®O, NP
124 CMEIIaHHBIX Apobeit CMeIlIaHHBIX Apobei (1. 34) HEeMpaBWIbHOMN 1po0H, MPeICTaBICHUS CMEIIaHHOM

CwmeranHas 1po6b. Beinenenue
LIETION YacTH U3 HENPAaBWIBHON
JpoOu U MpeJicTaBlIeHHEe
CMEIIaHHOW IpoOu B BUE
HenpaBwibHOUN. Cll0KEeHHE U

JIpoOH B BUJI€ HEMIPABIILHOM U BBITIOTHATH
COOTBETCTBYIOIIME 3aNIUCH. BBIMONHATE ClIOXKEHNE
Y BBIYUTAHUE CMEIIaHHBIX JIPOOEH.
KomMmenTupoBaTh X011 BeruuciieHus. Mcrnonb30BaTh
MPUEMBI IPOBEPKU PE3YIIBTATA BBIUUCICHUS.




BBIUMTAHUE CMELIAHHBIX JIPOOEHi.
Pecypchl ypokoB. YueOHUK:
teopus, ¢. 160, 161, ynp. Ne 559-
577, 579-587, 590; ucciaenoBanne
— Ne 578, 588, 589; nccienoBanue
— Neo 380; Terpanb-TpeHaxep: No
220-223, nccnegosanue — Ne 225,
226

HCCJ’ICI{OB&TB YHUCJIOBBIC 3aKOHOMECPHOCTHU

125-
129

YMHO)eHue apodeit

YMmHo)keHue apooeit (1. 35)
[IpaBuio yMHOXKEHUS TPOOECH.
YMHOXeHHe 1poOu Ha
HaTypaJbHOE YHUCIIO U CMEIIAHHYIO
npoOb. Pemmenne 3agau. Pecypcsr
YPOKOB. YueOHUK: Teopus, c. 166,
167, ymp. Ne 592-610,
uccaegoanue — Ne 611;
uccienosanue — Ne 397, 398;
Terpanb-TpeHaxEp: Uccie0BaHue
— Ne 227

DopMyIupoBaTh U 3aMUCBHIBATh C IOMOILBIO OYKB
IpaBUIO YMHOXeHHUS ApoOeil. BomonHaTe
YMHOXXEHHUE IpoOeid, yYMHOKEHHE APOOH Ha

HaTypaJbHOE YUCIIO U Ha CMEIIAHHYIO APOOb.
Breraucnars 3HaYeHNS YHUCIOBBIX BI)Ipa)KeHI/If/'I,
coJiepKaluX ApoOu; MPUMEHATh CBONCTBA

YMHOKCHHA IJId palluOHaIn3aluu BBIUHCIICHHUH.

[TpoBOIUTH HECIIOXKHBIE UCCIIEIOBaHMS, CBSI3aHHbIE
CO CBOICTBaMH JIPOOHBIX YHCEN, OIUPAsACh Ha
YHCIIOBbIE SKCIIEPUMEHTHI (B TOM YHCIIE C
MIOMOIUIbIO0 KOMIIbIOTEPa). Pemare TekcToBbIE
3aJa4uu, cojieprKalre I1poOHbIe TaHHbIE

YO, ®O, UP

130-
135

Jlenenue npoOeit

Henenue npobeii (. 36) Bzaumuo
obpatubie npodu. [IpaBuiio
neneHus apooeii. Permenne 3amay.
Pecypcel ypokoB. YueOHUK:
teopus, c. 170, 171, ynp. Ne 612-
633, 635-646, uccienosanne — No
634; Terpanp-TpeHaxeép: Ne 215,
224. ncciaenosanme — Ne 228

DopMyIHpPOBATH U 3aITUCHIBAThH C TTIOMOIILI0 OYKB
CBOMCTBO B3aMMHO OOpATHBIX APOOEH, TPaBUIIO
JeneHus qpooeii. BeimomHsaTh aeneHue apooeii,

JieJIeHre IpoOu Ha HAaTypaJIbHOE YUCIIO U HA000POT,
nereHre ApoOu Ha CMENIaHHYIo Ipo0bh U HA0OOPOT.
Hcnonp3oBath npuéMbl MPOBEPKH pe3yiIbTaTa
BBIYHMCIICHUS. BBIMOMHATH pa3Hble JEHCTBUSA C
JIPOOSIMH TIPY BBIYUCIICHUH 3HAYCHUS BBIPAYKEHUS,
COZEPIKAILETO HECKOJIBKO AeicTBUi. Pemars
TEKCTOBBIC 33/1a4H, COJIepKaIIKe TPOOHbIE JaHHBIE,
MHTEPIPETUPOBATH OTBET 33/1a4U B COOTBETCTBUHU C
TOCTaBJIEHHBIM BOTIPOCOM

YO, ®0, P

136-

Haxoxnenue yactu 1ejioro u

HaxoxxneHue 4yacTu 11e0ro u
1IEJI0r0 10 ero Jactu (1. 37)

MopaenupoBaTh yCI0BHUE TEKCTOBOW 3aa4H C
IOMOIIBI0 PUCYHKA; CTPOUTH JIOTUYECKYIO LETIOYKY

YO, ®0O, P
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OeJIoro 1o €ro 4actu

Haxoxnenue yacTu esoro.

HaxoxaeHue 11e10r0 1o €ro 4acTu.

Pecypcel ypokoB. YueOHUK:
Teopus, ¢. 176, 177, ynp. Ne 647-
656;

paccyXIeHUl. Y CTaHaBIUBaTh COOTBETCTBHE
MEXy MAaTEMaTHYECKUM BBIPAKEHHEM U €TO
TEKCTOBBIM OonucanueM. Peniats 3aaun Ha
HaXO0XKJICHHE YaCTH LIEJIOT0 U LEJIOTO 10 €ro YacTH,
OMMPAsICh Ha CMBICI OHITHSI IPOOH, TUOO
UCIO0JIb3YS 00U MPUEM (YMHOKEHUE WU
JIeIICHUE Ha COOTBETCTBYIOIIYIO APOOH)

3aau Ha COBMECTHYIO paloTy (1.

38) Pemaem 3HakoMy0 3a1auy.
3amava Ha nBKeHue. Pecypcsl
ypOKOB. YueOHuK: Teopus, ¢. 180,
181, ymp. Ne 663-672

Pematsb 3a1aun Ha COBMECTHYIO paboTy.
Hcnons30Bath NpuéM pelIeHus 3a1ad Ha
COBMECTHYIO palOTYy JJIsl peleHus 3a7a4d Ha
JBUYKEHUE

YO, ®0, P

O000I11IeHNE U CUCTEMATHU3aI1s
3HaHui. KonTtpomns Pecypcbl
ypokoB. Yuebnuk: «Ilogseaém

UTOTWY, C. 184; Terpaab-TpeHaxep:

«BpmonHseM TecT», ¢. 99, 100;
3alayHUK-TPEeHaXKED:
JlononHuTEIHHBIE BOMPOCHI,

«CrapuHHBIE 33]1a41 Ha ApoOu», C.
85, 86

BrruucisaTe 3HaU€HUS YUCIOBBIX BBIPAKEHUH,
conepkanux apoowu. [IpuMeHsTh CBOHCTBA
apru(PMETHYECKUX ACHCTBUMN SISl palliOHATN3aIUN
BEIUHCIICHUH. PerraTs TeKCTOBBIE 3a1a9H,
coJiepskaiire IpooHbIe JaHHbIe. Mcrnonb3o0BaTh
MpUEMBI pEIICHUs 3a/1a4 Ha HAXO0XKACHUE YacTh
LIEJIOTO U IEJOTO IO €T0 YaCTH

CP

KP

I'masa 10. Muororpananku (11 yacos)

141- | 3agaun Ha COBMECTHYIO paboTy

144

145 O030pHBI YpOK IO TEME:!

«/[ericTBus ¢ 1poOIMm»

146 KonTpoubHast padoTa mo
Teme: «JleiicTBHSA ¢ APOOSIMI»

147- I'eomerpuyeckue Tena u ux

148 n300pakeHNe

I'eomeTpuueckue Tena u ux
n3obpaxenue (1. 39)
I'eomeTpuueckue Tena.
MHuororpanauku. M3o06paxenue
MIPOCTPAHCTBEHHBIX Tel. Pecypchl
YpOKOB. YueOHUK: Teopus, c. 186,
187, ynp. Ne 673-682,
ncciaenoBanne — Ne 683;

Pacno3naBath Ha yeprexkax, pUCyHKax, B
OKpPY’KaroIlleM MUPE MHOTOTpaHHUKH. YHUTaTh
MIPOEKIIMOHHBIE N300paXKEHNS IPOCTPAHCTBEHHBIX
TEJ: pacro3HaBaTh BUAUMbIE U HEBUIUMBIE PEOpa,
rpaHu, BepurHbl. KonupoBaTe MHOTOIpaHHUKH,
n300pak€HHBIE Ha KJIeTyaTol Oymare,
OCYILIECTBIISATH CAMOKOHTPOJIb, IPOBEPSS
COOTBETCTBHE MOIYIEHHOTO N300paKEHUS
3aJaHHOMY. Mo/1eTMpOBaTh MHOTOT PAaHHUKH,
UCTIONB3Ys OyMary, MIacTHINH, IIPOBOJIOKY U JIp.
HccenenoBars CBOMCTBA MHOTOIPAHHUKOB,

YO, ®0, P




UCIIOJIB3YS DKCIIEPUMEHT, HaOII0ACHHE, U3MEPEHHE,
MozenupoBanue. OnuchIBaTh X CBOMCTBA,
UCIIOJIb3YsI COOTBETCTBYIOILYIO TEPMUHOJIOTHIO.
CpaBHHMBATh MHOTOIPAHHUKH T10 YUCITY U
B3aMMHOMY PacloJIOKEHUIO IpaHeil, péodep,
BEPIINH

149-
151

[Tapayenenunen U nupaMuIa

[Tapannenenunen u nupamua (Ii.
40) IMapannenenumnen, Kyo.
[Tupamupa. Pecypcel ypokoB.
YueOnuk: Teopus, c. 190, 191, ymp.
No 692-699; Terpans-Tpenaxép: Ne
240-245, 255, 257-261,
nccienosanne — Ne 249-252 254

PacnioznaBath Ha uepTexkax, pUCyHKax, B
OKpYXKaroIlleM MUPE MapajuIeNIeUIe] U IHPaMULy.
HaseiBate nupamuasl. Konuposars
napaiesienune bl ¥ NupaMuibl, U300pakEHHbIE Ha
KJIeT4aToi Oymare, OCyIECTBIISATh CAMOKOHTPOJIb,
IIPOBEPSIS COOTBETCTBHE ITOJIyYEHHOTO
n300pakeHus 3aJaHHOMY. Moz1e1MpoBars,
UCIONB3Ys Oymary, IIacTUIINH, IPOBOJIOKY U JIp.
OmnpenensaTs B3aMMHOE PACIOJIOKEHUE IPaHEH,
pEdep, BepiMH napaienenunena. Haxonuts
n3MepeHus napamuenenumnena. Mecinenosars
CBOMCTBA NapajuleenuIesa u MMpaMuibl,
UCIIONb3Ys SKCIIEPUMEHT, HaOJII0IeHHE, U3MEPEHHE,
MozenrpoBanue. ONuceIBaTh UX CBOMCTBA,
HCIOJIb3YSl COOTBETCTBYIOIYI0 TEPMUHOJIOTHIO.
DopMynMpOBaTh YTBEPXKACHHUS O CBOMCTBAX
napajuieyenunea, MMpaMuIbl, ONPOBEPraTh
YTBEPKIECHHUS C IIOMOIIBI0 KOHTPIIPUMEPOB.

YO, ®O, UP

152-
153

O0beM napasienenuneaa

O6béM napayuenenunena (m. 41)
Enunuie! 00béMa. O0BEM
IPSMOYTOJIBHOTO
napajuienenumnena. Pecypcet
YpPOKOB. YueOHUK; Teopus, c. 194,
195, ymp. Ne 706-712; Terpanb-
TpeHaxep: Ne 253

MonenrpoBaTh napaienenunebl U3 eAUNHUYHBIX
KyOOB, MOJICYMTHIBATh YUCIIO KyOOB. Boruncnsate
00BEMBI MapasuIesIenune 0B, KyooB 1o
COOTBETCTBYIOILIMM IpaBHJIaM U popMyJiaMm.
MopaenupoBaTh €JMHULIBI U3MEPEHUs: 00bEMA.
BoipaxkaTh 0JTHU eIMHUIBI H3MEpEHUs 00bEMa
yepes pyrue. BeiOupaTh eMHUIIBI H3MEPEHUS
00BbEMa B 3aBUCUMOCTHU OT CUTYaLlUU. BBIMOIHATS
IIPaKTUKO-OPUEHTHPOBAHHBIE 33/1aHUS Ha
HaxO0XJIeHHE 00bEMOB 0OBEKTOB, UMEIOIMNX (HOPMY

YO, ©0, P




napajuenenunena. Pemars 3agaun Ha HaXOXIEHUE
00BEMOB MapaiieNienune0B. BeraucasTe 00bEMbI
MHOT'OIPAHHUKOB, COCTABJICHHBIX U3
HapajuieIenuIe 0B

PazsépTku (11. 42) UTto Takoe
pa3BépTka. Pa3BépTka
PSIMOYTOJIBHOTO
napajuiefienune1a 1 TupaMu/Ibl.
Pecypcel ypokoB. YueOHUK:
teopus, c. 198, 199, ynp. Ne 718-
722; Terpanb-tpeHaxép: Ne 246-
248; uccienosanne — Ne 262

Pacrnio3HaBath pa3BEépTKH Ky0Oa, mapajieenure/a,
nupamuibl. 300pakath pa3BEépTku Kyda Ha
KJeTyaroi Oymare. MoaenupoBartb
napaieNeuIe]], MMPaMuIy U3 pa3BEPTOK.
HccnenoBath pa3BépTKH Kyda, 0COOCHHOCTH
PAacIIONIOKEHHS OT/ICIBHBIX €€ YacTel, NCIOIb3Ys
IKCIIEPUMEHT, HAOJI0ICHHE, H3MEPEHHE,
MoJiespoBanue. Mcrmonp30BaTh KOMITIBIOTEPHOE
MOACIIUPOBAHUC U SKCIICPUMCHT IJI1 U3YUCHU A
CBOWCTB pa3BEépToK. ONMUCHIBATH UX CBOWCTBA

YO, ®O, UP

O06o001IeHNEe U CHCTEMAaTH3aIIH
3HaHui. KonTpons Pecypcbl
ypokoB. Yuebnuk: «Ilogseaém
uTOTMY, C. 202; Terpaab-TpeHaxep:
«Brimomnasem tect», . 113;
IToypouHnoe TeMaTnyeckoe
ianupoBanue: «O630pHas
pabotay, c. 86; Terpaas-
sk3amenarop: [IpoBepounsie
paboter Ne 1, Ne 2, c. 58-63;
3alauHUK-TPEHAKED:
JlomoTHATETHHBIC BOTIPOCHI,
«Mojen MHOTOTPaHHUKOBY, C. 80,
87

Pacnio3naBate Ha yeprexax, pUCyHKax, B
OKpY>KarollleM MUPE MHOTOTPaHHUKH. BeIaensTh
BUJUMBIC U HEBUANMBIE Tpanu, péopa. M300paxkaTh
WX Ha KJIET4aToON Oymare, MOJIETUPOBATh,
UCTIONB3Ys Oymary, MiIacTHIINH, TIPOBOJIOKY U JP.
XapakTepru3oBaTh B3AMMHOE PACIOIOKEHUE U
YUCJI0 3JIEMEHTOB MHOTOI'PAHHUKOB 110 UX
n3o0paxkeHuto. McciaenoBarh MHOTOTPAaHHUKH,
UCIIOJNB3YS DKCIIEPUMEHT, HAOII0ACHE, U3MEPEHHE,
MoJenupoBanue. Mcnonb30BaTh KOMIBIOTEPHOE
MOJIETTMPOBAHUE U IKCIEPUMEHT U1l U3YyUYECHUS
CBOMCTB MPOCTPAHCTBEHHBIX TeJl. ONMUCHIBATH UX
cBoiicTBa. BeruncnsaTs 00BEMBI TapasuIeTIeHIIe IOB,
WCIIOIB30BaTh €IMHUIIBI U3MEpPEHUs 00bEMa.
Pemates 3amaun Ha HaXoXKAeHHE 00HEMOB
MapaJyieIenuIe10B

CP

KP

I'naBa 11. Tabuuubl u quarpammbl (9 yacos)

154- Pa3BepTku
155
156 O030pHBI1 YpOK IO TEME:!
«MHOTrorpaHHHUKN»
157 KonTtpouabnas paéora nmo
Teme: « MHOTrOrpaHHUKH
158- | UYreuwne u cocraBiieHHAe TaOIINIL

Urtenue u coctaBieHne Tadmir (11.

3HAKOMUTBCS C Pa3TUIHBIMHA BHIaMH TaOJIHII.

YO, ®0O, UP
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43) Kak ycTpoeHbI TaOIHIIbI.
Urenue Tabmun. Kak coctaBnsth

Tabnuuel. Pecypchbl ypokos.
Yuyebnuk: Teopus, c. 204, 205, ymp.
No 725-728; Terpanb-tpeHaxep: Ne

263, 264, 266, 269, 271, 277,

nccienoBanue — Ne 272;

3amayauk-TpeHaxep: Ne 451-453

AHanu3upoBaTh TOTOBBIE TAOIHIIBI; CPABHUBATD

MEXy COOOH MPE/ICTaBICHHBIE B TA0IHIIAX JTaHHBIC

U3 peajgbHON NPAKTUKU. 3alOJHATH IPOCTHIE
TaOJUIIBI, CIIETYs] HHCTPYKIIHH

161- UteHue ¥ MOoCTPOCHHE Huarpamwmsl (1. 44) Cronbuarteie 3HAKOMUTBHCS C TAKUMU BUJIAMU JUArpaMM, Kak YO, ©0, P
162 JrarpaMmm JIMarpaMMbl, YTEHUE U IIOCTPOCHUE cTOJ104aThle U KPYTrOBbIE AUArpaMMBbl.
nuarpamM. KpyroBele muarpaMMbl, | AHaJM3MPOBaTh TOTOBBIE TMATPAMMBbI; CDABHUBATH
YTEHUE KPYTOBbIX AHArPaMM. MEXy COOOH MpeAcTaBICHHbIE Ha JUarpaMMax
Pecypchl ypokoB. YueOHUK: JTaHHbIE, XapaKTEepU3YIOLe HEKOTOPOE peaabHOe
teopus, c. 208, 209, ynp. Ne 731- sBJIeHHE WK rporecc. CTPOUTh B HECIOXKHBIX
734; Terpams-TpeHaxép: Ne 265, | ciaydasx MPOCThIC CTOIOYATHIC JUATPAMMBI, CIICTYS
267-269, 3agauyHuk-TpeHaxep: Ne o0pasiy
459-462
163- | Onpoc obmiecTBeHHOro MHeHUs1 | Omnpoc 0OIEeCTBEHHOro MHEHUS (II. 3HAKOMUTHCA ¢ IPUMEpPaMH OIpoca YO, ®0O, P
164 45) Ilpumepsl opocoB 0OIIECTBEHHOT'O MHEHUS M MPOCTEHIITIMHU
oOuiecTBeHHOro MHeHus. Coop u crocobamu mpescTaBieHus TaHHbIX. [[poBoIUTh
npejcTaBieHne HHPOpMaIUH. HECJIO’KHBIE HCCIIEIOBAHUS OOIIECTBEHHOTO
Pecypcel ypokoB. YueOHUK: MHEHUS, CBA3aHHBIE C )KU3HBIO IIKOJIBI,
Teopus, c. 212, 213, ynp. Ne 738- BHEIIKOJIbHBIMU 3aHATUSAMU U YBIICYEHUAMU
739; Terpans-TpeHaxép: Ne 270, OJIHOKJIACCHUKOB: (QOPMYJIMPOBAThH BOIPOCHI,
280, nuccnenoBanue — Ne 273, BBINOJIHATE COOp MH(OPMAINH, TPEICTABIATH €€ B
274; 3amaunuk-TpeHaxep: Ne 465- BH/JIC TAOJIUIIBI U CTOJIOYATON JUATPaMMBbI
466
165 O030pHBI1 ypOK IO TEME: O0600611eHre U cucTeMaTU3alus AHanM3MpoBaTh JaHHBIE OMPOCOB OOIIECTBEHHOTO CP
«TabnuIb! 1 AHarpaMMbD) 3Hanuil. KoHTpomb s1. YueOHuk: MHEHHSI, IPECTAaBICHHBIC B TA0INIAX U HA
166 KoHTpo.ILHAst padoTa 110 «[TonBeném urormy», c. 216;. JIyarpaMmax, CTpOUTh CTOJIOUAThIe TUarpaMMbl KP

TeMe: «Ta0auunl
ZII/IanaMMl)I>>

Terpanb-3k3aMeHaTop:
[TpoBepounsie paboTsr Ne 1, No 2,
c. 62-65
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174

Hrorosoe IIOBTOPCHUC

175

HUToroBasi KOHTPOJIbHAA
padora

IToBTOpEHME U UTOTOBBIM KOHTPOJIb
Pecypcsl ypokos. Terpansb-
sK3aMeHatop: MToroseie paboTsl 3a
rog Ne 1, Ne 2, ¢. 72-77

CpaBHUBaTh U YIOPSAJOUYMBATh HATYpaJIbHbIE
qrcia, 0OBIKHOBEHHBIE 1po0u. OKPYTIIATH
HaTypaJIbHbIE YNCIIa. BeruucasaTe 3HaueHHs

YHCJIOBBIX BBIPAXKEHUN, COJIEPKAILIMX HATypaJlbHbIE
qucia U ApoOu, HaXOAUTh KBaapaT U KyO duca.
ITpumensTh pazHOOOpa3HbIE IPUEMBI
palMoHaIN3aluy BeIYUCIeHUH. PemaTe 3anaun,
CBS3aHHbIE C IEIMMOCTBIO yKcen. Pemats
TEKCTOBBIE 33Ja4l apu(PMETUYECKHM CIIOCOOOM Ha
pa3zHoO0Opa3HbIe 3aBUCHUMOCTH MEX1Y BEIIMUYMHAMMU.
Hcnonp30BaTh NPUEMBI pELICHU 3a/1a4 HA
HaXO0’KJCHHUE YaCTH LIEJIOT0, LIEJIOTO 110 €r0 YacTH.

BeIpakaTe OJITHU €IMHHULBI U3MEPEHUS Yepe3

npyrue. M300paxars ¢ HCIOIb30BaHUEM
4epTEKHBIX HHCTPYMEHTOB HAa HEJIMHOBAHHOM U
KJIeT4aToi Oymare OTpe3KH, JOMaHbI€, yIIibl,
OKPYXHOCTH, MHOT'OYTOJIBHUKH (B TOM YHUCIIE,
TPEYrOJIbHUKU U IPSIMOYTOJBHUKHN),
MHOT'OT'PAaHHHKH (B TOM YHCIIE, Tapauleenumnesa u
nupamuy). OnucsiBath (PUTyphl U X CBOMCTBA,
IIPUMEHSTh CBOMCTBA MPU PEIICHUH 3a1a4. Yurarts
MPOEKIIMOHHBIE YEPTEKH MHOTOIPaHHUKOB.

PacrniozHaBaTh pa3BEpTKH KyOa U mapauiesenumnesa.

N3MmepAaTh 1 cpaBHUBATH JJIMHBI OTPE3KOB,
BEJIMYUHBI YTJI0B. Haxo1uTh nepumMerpsl
MHOTOYTOJIbHUKOB, TIJIOIIAAN MPSIMOYTOJIbHUKOB,
00BEMBI apasienenune0B. BeipaxaTs 0 HI
€AMHUIBI U3MEPEHUS JJIMH, TUIomaaei, 00bEMOB
yepes IpyTHUe.

KP




Onucanue yueOHO-METOANYECKOT0 U MATEPUAIBLHO-TEXHHUYECKOT0 o0ecredeHnst
00pa3oBaTeJILHOM 1eITeJIbHOCTH 10 nmpeaMeTy «MaTeMaTHKa»

OcHamienue mporecca oOydeHUsT MaTeMaTHKe oOecreyrBaeTcs OMOJIMOTEYHBIM (DOHIOM,
NEYaTHBIMU TOCOOMSIMH, a Takke WH(POPMALMOHHO-KOMMYHHUKATUBHBIMU CPEICTBAMHU, SKPAHHO-
3BYKOBBIMH ITOCOOHUSIMHU, TEXHUUYECKUMHU CPEJICTBAMU O0y4YEeHHS, yUeOHO-TIPAKTUYECKUM U yueOHO-
1a00paTOPHBIM 000PYIOBAaHUEM.

B Oubmuorteunsiii ¢onn Bxoasar CrTaHaapT N0 MaTeMaTUKE, MPUMEpPHBIE IPOrPaMMBL,
AaBTOPCKHE TMPOrpaMMbl, KOMIUICKTHl y4eOHHUKOB, PEKOMEHJOBAHHBIX WM JOMYIIEHHBIX
MuHucTepcTBOM 00pa3oBaHus u Hayku Poccuiickoit @eaepanun. B coctaB oubnnoreunoro dhoHma
BXOJAT paboume TeTpagd, [OUAAKTUYECKHE MaTepHajbl, COOPHHUKM KOHTPOJBHBIX U
CaMOCTOSITENIbHBIX PAa0OT, MPAKTUKYMbI IO PEIICHUIO 3a]la4, COOTBETCTBYIOIIUE HCIIOJIb3yEMbIM
KOMILICKTaM y4eOHUKOB; COOpPHHMKH 3aJaHUl, OOECHEeUMBAIOMIMX TUATHOCTHUKY M KOHTPOIb
KauecTBa OOYYEHHsS] B COOTBETCTBUM C TPEOOBAHUAMH K YPOBHIO IOJTOTOBKH BBIMTYCKHHUKOB,
3akperuieHHpIMH B CraHmapre 1o MaTeMmaTuke; ydeOHas JuTeparypa, HEOOXOOUMYIO st
MOJATOTOBKHU JIOKJIAJIOB, COOOIIEHUM, pedepaToB, TBOpUECKUX PaboOT.

B KOMIUIEKT mMeYaTHBIX TMOCOOMI BKIIOUEHBI TAONHMIBI 1O MaTeMaTHKe, B KOTOPBIX
MPEJICTaBJICHbI MpaBUia JEHCTBUI ¢ YnucIaMu, TaOIUIBI METPUUYECKUX MEP, OCHOBHBIE CBEICHHS O
IUIOCKUX U TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTYypaxX, OCHOBHBIE MaTeMaTudeckue (HopMyIibl,
COOTHOILEHUS, 3aKOHBI, TpapuKU HYHKIUH.

WudopmanroHHbie cpeacTBa OOy4YeHHUS - MYJIbTUMEIUHHBIE O0YYarol[ue Mporpammbl U
JIEKTPOHHbBIC YUeOHbIE U3aHUsI, OPUEHTHUPOBAHHBIC HA CUCTEMY AMCTAHLIIMOHHOTO O0y4YeHUs J100
UMEIOIIME MPOOIIEMHO-TEMAaTHUECKUI XapakTep M 00eCHeunBAIONINE JIOTIOJHUTEILHBIC YCIOBUS
JUTSL U3y4EHUS OTIENBHBIX TeM U pasnenoB CTannapta. OTU mocoOus MPeI0CTaBIAIOT TEXHUUYECKYIO
BO3MOXXHOCTb IIOCTPOEHHSI CHUCTEMBbl TEKYIIEr0 W HMTOIOBOIO KOHTPOJI YPOBHS IMOATOTOBKHU
yuammxcs (B TOM yucie B (oopMe TeCTOBOro KOHTpoJis). THCTpyMeHTanpHas cpelia Mpe1oCcTaBIIseT
BO3MOXXHOCTb TOCTPOEHHUSI M HCCIEIOBAaHUS TE€OMETPUUYECKUX dYepTexeil, rpaguxoB QyHKUMH,
IPOBE/ICHUS YUCIIOBBIX U BEPOSITHOCTHO-CTATUCTUYECKUX IKCIIEPUMEHTOB.

MunumanvHwiii Habop y1uebH020 000PY0BAHUS BKIIOYUAE.:

Y4eOHO-MeTOANYEeCKOe o0ecTeYeHne.

e [lpumepHas mporpaMMa OCHOBHOTO o0miero obOpa3zoBaHuss nmo MaremaTtuke (COOpHHK
HOPMAaTUBHBIX JIOKyMEHTOB. Marematuka / IIporpamMmma mnoAroToBieHa HWHCTUTYTOM
CTpaTeTHuecKux HucciefoBaHuil B oopaszoBanuun PAO. Hayunble pykoBoauTenn — 4iieH-
koppecnionsienT PAO A. M. Konnakos, akagemuk PAO JI. I1. Ke3una, CocraButens — E.
C. CaBuHOB.);

e Palouue nmporpaMMsbl Mo MaTeMaTuke 5-6 Kiaccel. 2-¢ 3., Mocksa, « BAKOy, 2012ro.

e PaGoune nporpammsl. ['eomerpust 7-11 kmaccsl. YMK JI.C.AtanacsHa u n1pyrux. Mocksa
«IIpocsemenue» 2012 roa. CocraBurenu: JI.C.Atanacsan, B.®. byry3oB u ap.

e VueOnuk: JI.C.ATtanacsiu u ap., ['eomerpus 7-9 ki1., Mocksa «IIpocsemenue» 2009 r.

e Marematuka. Apupmerrka. ['eomerpus. 5 (6) kmacc: yueOHHK i 0011€00pa30BaTEIbHBIX
yupexaenuii/ E.A . bynumosuu, I'.B.Jlopodees, C.b.CyBopoBa u 1p., «IIpocsemienue» 2010
T.

e Marematuka. Apudmernka. ['eomerpus. 3agaunuk-TpeHaxeép. 5 (6) kmacc: mocobue as
yuammxcs —oOmeoOpasoBarenbHblx — yupexnaenuil/  E.A.bynumonuu, JI.B.Ky3nenosa,
C.C.Munaesa u nip., «IIpocsemenune» 2010 r.

e Marematuka. Apudmernka. ['eomerpus. Terpamp-tpenaxép. 5 (6) kmacc: mocobwe ast
yuanmxcs —oOmeoOpasoBarenbHbix  yupexnaenui/  E.A.bynumonuu, JI.B.Ky3neuosa,
C.C.Munaesa u n1p., «IIpocsemenune» 2010 r.

e Marematuka. Apudmeruka. ['eomerpus. Terpaas-sk3amenarop. 5 (6) kmacc: mocobue st
yuanxcs —oOmeoOpasoBarenbHbix — yupexnaenuil/  E.A.bynumonuu, JI.B.Ky3nenosa,
C.C.Munaesa u nip., «IIpocsemenune» 2010 r.



Maremaruka. Apudpmeruka. ['eomerpus. [loypounoe temaruueckoe mianupoanue. 5 (6)
KJacc: mocobue s yuuTene obmeoOpa3oBarenbHbix yupexaenuit/ JI.B.Ky3Hemnosa,
C.C.MuHnaesa, J1.O. Pocnosa, C.b.CyBoposa u ap., «IIpocsenienne» 2010 r.

Konsrun KO.M., Tkauea M.B., ®emoposa H.E. u np. Anrebpa. (7,8,9 xiu.). - M.:
[Ipocsemienue.

3eaBuu JI.U., Ky3nenosa JI.B. CyBopoBa C.b. JlugakTruueckue MaTepuaisl 1Mo anredpe ams
7 knacca. — M.: Tlpocsemenue, 2008

3saBuu JI.U., Ky3nenosa JI.B. CyBoposa C.b. J/IlunakTudyeckue MaTepualbl 1o ajaredpe ais
8 kiacca. — M.: IIpocsemenue, 2008

3uB.b.I'., Meitnep B.M. . Jlunaktuueckue Marepuaibl o reoMeTpun g 7 kiacca. — M.:
[Ipocsemenue, 2009

3uB.b.I'., Meiinep B.M. . Jlunaktudyeckre Marepuaibl MO0 TeOMETpUH s 8 kiacca. — M.:
IIpocsemenue, 2009

3uB.b.I'., Meitnep B.M. . Jlunaktuueckue Marepuaibl Mo reomeTpun aia 9 kmacca. — M.:
IIpocsemenue, 2009

DONEeMEHTBl CTaTUCTHKH W TEOPUU BeposATHOCTEeW. Anredpa 7-9 xmaccel. MockBa
«IIpocsemenue» 2008

DJIeKTPOHHbIE 06pa3oBaTe/IbHbIE PeCypChI

udpossie 0OpazoBaTenbHBIE PECYPCHI C CAUTOB:

Cetb TBOpUECKHX yuuTenen http://www.it-n.ru;

JleTckue dIeKTPOHHBIE MPe3eHTalnu 1 Kiumbl http://www.viki.rdf.ru;

Prolllkomy.ru. Ky yuureneit Maremaruku. - proshkolu.ru

O0pazoBarenbHbIi opTan«A3oyka.kzy http://azbyka.kz/;

"PwPt.ru" — xosnexuus npe3eHTaui Mo MmKoJbHBIM AUCIUIUTMHAM. http://pwpt.ru/

Enunas xomtekius mudpoBbix 00pa3oBaTenbHbIX pecypcos -http://schoolcollection.edu.ru/
[Mopran npe3enranmii - http://prezentacii.com/

IMpesentamuun PowerPoint - http://prezented.ru

PPt4web Xoctunr npesenranuii - http://pptdweb.ru/

http://interneturok.ru/ - Murepuer — ypok. Marematrka. Anredpa. ['eomerpust.

IleuaTHbie mocoous
TaONUIIBI 0 MaTeMaTHKe Ui 5-6 KIaccoB, Mo ainredpe u reoMeTpuu Aiis 7-9 KIaccoB;
MOPTPETHI BBIJAIOIINXCS AesITeNell MaTeMaTHKH

HNudpopmannonnbie cpeacrsa

MYJbTUMEANMHBIE 00yYaIOIIe MPOrpaMMBbl U 3JIEKTPOHHBIE yueOHbIE U3JaHUS 110

OCHOBHBIM pasaciiaM Kypca MaTCMAaTUKH,

SJICKTPOHHAA Oaza JAAaHHBIX JJIS1 CO3AAHUA TEMATUYCCKUX U UTOTOBBIX PA3HOYPOBHEBBIX

TPEHUPOBOUYHBIX M MPOBEPOYHBIX MATEPHAJIOB JIJIsl OPraHU3aMK (PPOHTATBHON M MHIUBUAYATEHON
paboThI;

HHCTPYMCHTAJIbHAA Cpc€aa 10 MAaTCMATHUKE.

DKpaHHO- 3BYKOBBIE TIOCOOUSI:

BUJCOPUIBMBI TIO MCTOPUU Pa3BUTHS MAaTEMaTHUKHM, MaTeMaTHUYEeCKUX HIEH U METOJIOB.
Texnuveckue cpeacrasa o0y4eHus

MYJIbTUMEINIHBIA KOMIIBIOTEP

MHTEpaKTUBHAsI TOCKa.
Y4yeOHo-npaKkTHYECKOE U YUeOHO-/1a00opaTOpHOEe 000py10BaHKE
KOMIUIEKT ~ YEpPTEKHBIX  HMHCTPYMEHTOB, KOMIUIEKTBl  IIJJAHUMETPUYECKHUX "
CTEpPEOMETPUYECKUX TeNl (JIIEMOHCTPAI[MOHHBIX M pa3JaTO4YHBIX), KOMIUIEKTBl IS
MojenupoBaHus (1BeTHass Oymara, KapTOH, KajibKa, KJIeW, HOXXHUIIBI, IUIACTHIINH).


http://www.it-n.ru/
http://www.viki.rdf.ru/
http://azbyka.kz/
http://prezentacii.com/
http://prezented.ru/
http://ppt4web.ru/

IIpuiaoxenune
BxoaHasi KOHTpoOJILHAs padoTa 0 MaTeMaTHKe 5 KJacc.

IHHOACHUTEJBHAA 3AIINCKA K OK3AMEHAIIUOHHOMY MATEPHAJLY 110

MATEMATHKE B 4 KJIACCE

HpOMe)KYTOLIHaH roaoBas arrecranus IpPOBOJAUTCA C LECJIBIO YCTAaHOBJICHHUSA (baKTI/ILIeCKOFO

YPOBHA TCOPECTUUCCKUX 3HAHUN yJaluxcCd 1Mo MaTeMaTUuKe, UX MPaKTUYICCKUX YMCHI/Iﬁ 1 HABBIKOB,
YCTQHOBJICHHUSI COOTBETCTBUS IPEIMETHBIX YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBHH ydamuxcs
tpedoBanusM OI'OC 3a kypc 4 Kiacca 110 MaTEMATHKE I10 CASAYIOLIUM pa3iesam:

1.

2
3.
4.
5

CroXeHHE U BBIUNTAHUEC MHOIO3HAYHBIX YHCEIL.

YMHOXEHUE U ICICHHEe MHOTO3HAYHBIX YHCEJT HAa TPEX3HAYHOE YHCIIO.
Pemrenue 3a1au Ha HAXOXKACHUE TIEPUMETPA U TIJIOLIATU TPSIMOYTOJIbHUKA.
Pemienue cnoXHbIX ypaBHEHUH.

JpoOHble uncna.

ATTrecranoHHBIN MaTepuall coctaBieH Ha ocHOBe Y MK «llIkomna Poccnm»:

1.

Mopo M.U., bantoBa M.A., benbriokoBa [.B., BonkoBa C.M., CrenanoBa C.B..
Marematuka. Pabodast mporpamma. (Coopuuk pabounx nporpamm «lllkona Poccuny 1-4
knaccel.  [locobue st yuurteneit o0mieoOpa3oBa-TENbHBIX —yUpeXIeHUH. — M.:
[Ipocsenienue, 2011)

2. Maremaruka. 3 kiacc. Yueb. g oO0mieo0pa3oBar. yUpexkIeHUNH C MPHI. Ha DJIEKTPOH.
Hocurene. B 2 1./ [Mopo M.I., baatoBa M.A., benbriokosa I'.B., Bonkosa C.U., CrenanoBa
C.B.]. — 3-e u3n. — M.: IIpocBemenue, 2012.

3. M.U.Mopo, C.M.BonkoBa. Marematuka. 3 kiacc. PaGouas terpanb. Ilocobue mis
yUammxcs 001eo0pa3oBaTeNbHBIX YIPSKICHUN B 2-X YacTsX.- 2-¢ u3f. — M.: [IpocBemienue,
2012

[Ipu cocraBieHHH aTTECTAIMOHHOTO MaTepuasa HUCIOJIb30BAHBI CIEIYIOLUIUE METOJIUYECKUE

mocoous:

1. KontponbHble paboThl o MaTematuke: k yueOHuky M.M.Mopo u ap. «Maremaruka. 4
knacey/ B.H.Pymaunikas. — 9-e uzn., nepepad. 1 mom. — M.: U3narenscTBo «OK3ameny, 2012,
— 127, [1] c. (Cepust «Y4eOHO-METOANYECKUN KOMILIEKT)

2. Kpsmosa O.H. Utorosas arrecramnus mo maremaruke: 4 kiacc. M.: Dx3zamen 2013

cDOpMEl IMPOBECACHU: KOM6I/IHI/Ip0BaHHa$I KOHTPOJIbHAA pa60Ta.

ATTecTAUMOHHBIH MaTepuaJl
I Bapuanrt

1. Pern 3aavy: Macca 7 nauek nedeHbs coctapiser 1400r. CKOIBKO TaKUX K€ MadeK MOJIYUHUTCA

u3 1800r neuenps?

2. OHa cTOopOoHa MPSMOYTOJIbHUKA paBHa 6¢M, oHa B 3 pa3a Oouiblile BTOPOW CTOPOHBI. Bhruucnure
NEpUMETP U IUIOMIAb PSIMOYTOJIbHHKA.

3.Haitnure:

A) 1/12 yacTtb CyTOK;

b) 3/5 wactu metpa

4.Pemute ypaBHEHHUS:

5000-x=341 +446 y:700=224 +36

5. Beruucnure:

1407-13248:276+48239

II BapuanT

1. Pemn 3amauy: J{ns nommusa 3 1000k Hy»kHO 2100cM Tkanu. Ckoibko 1000k nmosnydutest u3 3500cm

TKaHu?



2.071Ha CTOpOHA MPSIMOYTOJIbHUKA paBHA 4 ¢M, OHA B 4 pa3a MEHbIIIE BTOPO CTOPOHBI. Brrunciure
HNEPUMETP U IIIOIIAb PSIMOYTOJIbHHKA.

3.Haiinure:

A)1/124acTp yaca

b)7/10 nerumerpa.

4.Peuute ypaBHEHHUS:

6000 - x =754 + 438 y : 40 =9340 - 1140

5.Beruncnure:

1207-10224:284+23489

Kpurepun oueHuBaHMs IK3aMeHAIIMOHHON padoThI

Owuoku:

BBIYMCIIUTENbHBIC OIMOKU B IpUMeEpax U 3a/1a4ax;

OLIMOKY HA HE3HAHUE MOPAKA BHIIOTHEHUS apu(PMETUYECKHIX JACHCTBHIA;

HEMpaBWIbHOE pellIeHHe 3ajaud (MpOIMyCK AEHCTBUS, HENPAaBUIbHBIA BBIOOp IEHCTBHIA,
JUITHUE TEUCTBUS);

HE pelIeHHas 0 KOHLA 3a7ja4ya WIK [IPUMeEp;

HEBBIIIOJIHEHHOE 3a/1aHME;

HE3HaHUE WM HEIIPaBWIBHOE IIPUMEHEHHUE CBOWCTB, NPABUJI, AJITOPUTMOB, CYIIECTBYIOIIUX
3aBUCHMOCTEH, JIEXKAIIMX B OCHOBE BBINOJHEHUS 3aJaHUs WIA MCIOJb3YyEMBIX B XOJ€ €ro
BBITIOJIHEHUS;

HEIPaBWJIbHBIN BHIOODP EHCTBUI, Onepanuii;

HEBEPHbIC BBIYMCIEHUS B Cilydae, KOrja LeNnb 3aJaHus - NPOBEPKa BBIYMCIUTEIbHBIX
YMEHUI U HAaBBIKOB;

IPOIYCK 4YacTH MaTeMaTU4YeCKUX BBIKIANOK, JACWCTBUM, oOmnepaunuil, CyIIeCTBEHHO
BIIMSIOIIMX Ha IOJIy4EHHUE NPABUIBHOTO OTBETA;

HECOOTBETCTBUE IIOSCHUTEIBHOIO TEKCTa, OTBETa 3aJaHMs, HAUMEHOBAaHUS BEJINYHMH
BBITMIOJTHEHHBIM JICUCTBUSM U NIOJyYEHHBIM pe3yJbTaTaMm;

HECOOTBETCTBHE BBIITOJHEHHBIX U3MEPEHUN U T€OMETPUUYECKUX ITOCTPOCHUN 3aJaHHBIM I1apa
MeTpam.

Heoouemuwr:

HENPaBUILHOE CIIMCHIBAHHUE JAaHHBIX (YUCEll, 3HAKOB, 0003HAUYCHUH, BEIIUYHH);

OmMOKKH B 3aMUCAX MATEMAaTHYECKUX TEPMHHOB, CHMBOJIOB TIpH  O(OPMIICHUH
MaTeMaTHYEeCKHUX BBIKIAJIOK;

HEBEPHBIC BBIUMCICHUS B Ciydae, KOrJa ILeJib 3aJaHhsl HE CBfi3aHa C IPOBEPKOM
BBIYMCIIMTEIIbHBIX YMEHUI U HABBIKOB;

HEpPALMOHAIBHBIN TPUEM BBIYUCIICHHUI.

HE JIOBEJICHHE JI0 KOHIIa peoOpa3oBaHuil.

HaJIM4IHe 3alicH TEHCTBUI;

HEIIPaBUJIbHAS IOCTAaHOBKA BOIIPOCA K JECHCTBUIO MPU PELICHUH 33/1a4U;

OTCYTCTBHE OTBETa K 3aJaHUIO WM OMUOKH B 3aITMCH OTBETA.

Komounuposannan paboma

1. «5»—6e3 ommboK.

2. «»—1 rpybas u 1 —2 HerpyOble OomMOKH, IPU 3TOM TIpyOBIX OMIMOOK HE JIOJIKHO
OBITE B 3aja4e.

3. @3»—2-3 rpydsix u 3 —4 HerpyOble OmMOKM, MpPU STOM XOJ| PELICHUS 3aJauu
JIOJKEH OBITh BEPHBIM.

4. «2» — 4 rpyObIX OIIMOKH

BBINOJIHEHHON pabOThI 110 4-x OaJITIbHOM 1IKase

O0BEM PaBHIIBHO YpoBeHb JOCTUKEHUN OtmeTka

90% - 100% OBBIIICHHBIN «5»




66% - 89% 0a30BBbIii «4»
50% - 65% 3»
Hxe 50% HU3KUU @»




