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OBPA3OBATEJIBHASI TTPOT'PAMMA ECTECTBEHHO-HAYYHOMH
HAITPAJIEHHOCTH 10 MATEMATHUKE
C UCI1IOJIb30BAHUEM OBOPYJOBAHUA
OEHTPA «TOYKA POCTA»

OcHoBHoOE 00111€€ 00pa3oBaHue: 5-6 Kiacchl
KomnuecTBo yacos: 340 (5 kimacc- 170 vacoB; 6 kiacc — 170 yacoB)

VYuurens: PamazanoBa Cernana BnaaucnapoBHa, yuutenas MBOY OOII Nel6,
Mawmenona Jlaypa Py6enoBna, yuutens MbOY OOIII Nel6

[Iporpamma pa3paboTtaHa B COOTBETCTBHHM C TMpUKa3oM MMUHHCTEpCTBA
oOpazoBanus u Hayku Poccuiickoii @eaepanuu ot 17 mexadbps 2010 1. Ne 1897
«O6 yTBepxkAeHUH (enepaTbHOIO TOCYJAPCTBEHHOTO 00pa30BaTEeIbHOTO
CTaHJapTa OCHOBHOTO 00mero oOpa3oBaHus» (C JOTOJHEHUS MU U
U3MEHEHUSIMMU )

C y4eTOM NpPUMEPHOM OCHOBHOW 0Opa30BaTENbHON MPOrpaMMbl OCHOBHOTO
obmero oOpa3oBaHus, OAOOpPEHHOU (hemepanbHBIM yUeOHO-METOIUIECKUM

o0BeuHEHNEM 10 00memMy obpaszoBanuio ( mpoTokod ot § ampens 2015 r. Neo
1/5)

¢ yuetom YMK «Marematuka. COoOpHHK paboumx mporpamMm» S5— 6
Kiaccel/aBT. — coct. T.A. bypmucrtpoBa.- 6-¢ wm3x., mepepad. — M.:
[Ipoceemenue, 2018.



1. Mlnanupyembie pe3yabTaThl H3YyUYeHHs Kypca MAaTeMaTHKH B 5-6
KJIaccax ¢ MCIoJib3oBaHueM odopyaoBanus Llenrpa «Touka pocra»

TpeOoBanusi Kk pe3yiabTaTaM OCBOCHHUS Kypca MaTEeMaTHKH B OCHOBHOM
IIKOJIE  ONpEAENAIOTCS  KIIOUEBBIMH  3ajJadamMu  oOmero  oOpa3oBaHus,
OTPXKAIOIIUMU  WHAUBUIyalIbHbIE, OOIICCTBEHHBIE UM  TOCYJIapCTBEHHBIC
MOTPeOHOCTH, M BKJIIOYAIOT JIMYHOCTHBIE, METalpeJAMETHbIE W MpEeIMETHbIE
pe3yabTaThl OCBOCHUS MPEIMETA.

PaGowass mporpaMma 1o MaremMaTUKe OOECIEUYMBAET JIOCTHXKECHHE
CIIEIYIOUINX PE3yJbTaTOB OCBOEHHUS OOpa30BaTEIbHOM MPOrpaMMbl OCHOBHOT'O
o01iero oOpa3oBaHus:

S kiace
JIMYHOCTHBIEC:

1) yMeTh SICHO, TPAMOTHO H3JIaraTh CBOW MBICIM B YCTHOW M IMHUCHMEHHOM
peun,

2) TOHHMMATh CMBICJ ITOCTABJICHHOM 3a/1a4, BBICTPAMBATH apryMEHTAIIUIO,
PUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI;

3) yMeTh pacrmo3HaBaTh  JIOTHYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh TUTIOTE3Y OT (haKTa, BEIpabaThIBATh KPUTUUHOCTH MBIIIJICHNUS,

4) mpencTaBiIsATh MAaTEMAaTHYECKYI0 HayKy, Kak cdepy deI0BEeUeCKOi
JESATeIbHOCTH, TPEACTABISATh ATAllbl €€ Pa3BUTHUS W 3HAYUMOCTBH ISl Pa3BUTHUS
UMBWIN3ALNY;

5) BbIpabaThIBaTh KPEATUBHOCTH MBIIUICHUS, HHUIIUATHBY, HAXOTYUBOCTb,
AKTUBHOCTbH IIPU PEIICHUU MAaTEMATHYECKUX 3a/1a4;

6) yMeTh KOHTPOJIMPOBATH MPOIECC U PE3yJIbTAaT yU4eOHOM MaTeMaTUYeCKON
NEeATEIbHOCTH;

7) BbIpabaTbiBaTh CHOCOOHOCTh K  OMOLMOHAIHHOMY  BOCHIPHUATHIO
MaTeMaTHYEeCKUX 00BEKTOB, 3a/1a4, pEIICHUN, PACCYKICHUH.

CornacHo NPUIOKEHUIO K MUChMY MHUHUCTEPCTBA OOpa30BaHUs, HAYKH U
monoaexxHon nonutuku KpacHomapckoro kpas ot 13.07.2021 Ne 47-01-13-
14546/21 «PexkoMeHmaMu TI0 COCTABJICHUIO pabOYMX MPOrpamMM ydeOHBIX
MPEAMETOB, KypCOB»  JOMNOJIHEHBI CJEAYIOIINE JIUYHOCTHBIE KOMIIETEHIIMU B
cootBeTcTBHM ¢ [Iporpammoii BocnuTanusi U pabodeil MporpaMMoil BOCIIUTAHUS
00pa3oBaTeIbHOM OpraHU3aIliH:

1. I'paknanckoe BOCIIMTAHUE!

® TOTOBHOCTh K BBHITIOJIHEHHUIO OOS3aHHOCTEH TpakIaHWHA WU pealu3allid ero
mpaB, TMPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOUEAYP TPaKIaHCKOTO oOuiecTBa (BBIOOPHI,
OMPOCHI U TP.);

® TOTOBHOCTH K OOCYKICHUIO dTHYECKUX MPOOIIEM, CBA3AHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAHHME Ba)KHOCTU MOPAJIbHO-3THYECKUX
MIPUHIIMIIOB B AESITEIbHOCTU YUEHOTO.

2. HanI/IOTI/I‘IeCKOC BOCIIUTAHHC:



® TIPOSBIICHWE WHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTEeMaTHKH,
IIEHHOCTHBIM OTHOIIIEHWEM K JOCTIDKCHHUSM POCCHHCKAX MATeMAaTHKOB W
POCCHIICKOW MaTEMaTWYECKOW IIMKOJBI, HCIOJb30BAaHUE 3THUX JTOCTH)KCHHHA B
JIpYTHX HAyKax M MPUKIATHBIX chepax.

3. JlyXxoBHO-HpPaBCTBEHHOE€ BOCIIUTAHHE:

® IIETTIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIICCTBEHHOM MPAKTHKHU, YUYUTHIBAIOMIETO COITUATBHOR,
KyJBTYPHOE, SI3BIKOBOE, TYXOBHOE MHOTOO0Opa3ne COBPEMEHHOTO MHUPA;

® Pa3BUTOrO MOPAJTHLHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPATbHBIX
npo0JIeM Ha OCHOBE JIMYHOCTHOTO BBIOOPA, 3HAHUS OCHOBHBIX HOPM MOpPAaJIH,
HPABCTBEHHBIX, JYXOBHBIX UJICAIOB, XPAHUMBIX B KYJIbTYPHBIX TPAJIHIIHSIX
HapoJ0B Poccruu, TOTOBHOCTH Ha UX OCHOBE K CO3HATEILHOMY CaMOOTPaHUYCHHIO
B TIOCTYIIKaX, MOBEJACHUH, PACTOYUTEILHOM OTPEOUTEIIHCTBE;

® HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O TIOBEICHHMSI, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBECHHBIM ITOCTYIKaM, YMCHHSI CTIIPAaBEIJTUBO
OIICHMBATh CBOM TMOCTYIKH, ITOCTYIKH JPYTHX JIFOCH;

® CIOCOOHOCTH K HPABCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHHUIO;

® OCO3HAaHMS 3HAYCHHUS CEMBHU B KU3HH UCJIOBEKA U 00IIECTBA, TPUHATHS
IICHHOCTH CEMEHHOM KU3HU, YBAKHUTCIBHOTO U 3a00TIIMBOTO OTHOIICHHS K WICHAM
CBOCH CEMBbU 0CO3HAHHOTO, YBAKHUTEIHHOT'O U JOOPOKEIATEIIEHOTO OTHOIIIEHUS K
APyromMy 4el0BEKY, €ro MHEHHUIO, MUPOBO33PEHHIO, KYIbTYpPE, SI3bIKY, BEPE,
Ipa)X1aHCKOH TIO3HIINY;

® COIUAIbHO-KOMMYHUKATUBHBIX YMEHHI U HABBIKOB, TOTOBHOCTH U
CIIOCOOHOCTH BECTH AMAJIOT C APYTUMHU JIFOJIEMU U IOCTHTaTh B HEM
B3aMMOIIOHUMAHHMS . USHTU(PUKAIIIU ce0s KaK MOJTHOIMPABHOTO CYOhEKTa
OOIICHHS, TOTOBHOCTH K KOHCTPYHPOBAHHIO 00pa3a mapTHepa Mo Juajory,
TOTOBHOCTH K KOHCTPYHPOBAHHUIO 00pa3a JOMyCTUMBIX CIIOCOOOB JHalora,
TOTOBHOCTH K KOHCTPYHPOBAHHIO TPOIIECCa TUANIOTa KaK KOHBCHIIMOHUPOBAHUS
MHTEPECOB, MPOIEAYP, TOTOBHOCTH U CITIOCOOHOCTH K BEJACHHIO IIEPETOBOPOB.

4.,  IcreTHMYeCKOe BOCIIUTAHHUE:

® CIOCOOHOCTP K  OMOIMOHAJBHOMY W 3CTETHYECKOMY  BOCHIPHATHIO
MaTeMaTHYeCKUX 0OBEKTOB, 3a/1a4, PCIICHHUM, PacCYKICHU;

® yMEHHE BUIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. lleHHOCTH HAYYHOI 0 MO3HAHHUSA:
® OpUEHTalMs B JCATEJIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAy4YHBIX
MPEACTAaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOIbLI U
oOmecTBa, TOHWMAaHME MAaTEMaTHYeCKOW HAyKu Kak cdepbl YernoBedeCcKOou
NEATENBbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JUISl PA3BUTHS LIUBUJIU3ALINY;
® OBJIAJICHUE S3BIKOM MAaTEMAaTUKM M MAaTEeMaTHYEeCKOM KYJIbTypOU Kak
CPEACTBOM NO3HAHUS MUPA;
® OBJIAJICHUE NMPOCTEUIIIMMU HABBIKAMH UCCJIEIOBATENBCKON AEATEIIBHOCTH.



6.dusuyeckoe BocnuTaHue, (opMHpPOBAHME KYJIBTYPbI 3/10POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

® TOTOBHOCTb NPHUMEHSATh MAaTEMAaTUYECKUE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbSl,  BEIEHUE  3J0pPOBOrO  o0pa3a KHM3HM  (300pOBOE  IHMTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Quanyeckas
aKTUBHOCTb), HENPUATHE BPEAHBIX MPUBBIYEK, HEOOXOIUMOCTb COOJIIOJICHUS
npaBul 0€30MaCHOCTU B OBITY U peabHOM KU3HU;

e chOpMHPOBAHHOCTH HABBIKA PEQIIEKCUH, PU3HAHUE CBOETO MpaBa Ha OMIMOKY
Y TAKOTO € MpaBa APyroro 4yeaoBeka.

7.  TpynoBoe BocnuTaHue:

® YCTAaHOBKAa Ha AaKTHBHOE Yy4YacTHE B PCEIICHUM MPAKTHUYECKUX 3a1ad
MaTEMaTUYECKON HaNpaBiIC€HHOCTH, OCO3HAHME BAXKHOCTH MAaTeMaTHYECKOIro
oOpa3oBaHus Ha MPOTHKEHUU BCEM KM3HM ISl yCNemHOW mnpodeccruoHanbHON
JESTeILHOCTH U pa3BUTHE HEOOXOIUMBIX YMECHHUI;

® OCO3HAHHBIN BHIOOP M TIOCTPOCHUE UHAUBHUAYAIBHON TPACKTOPUU 00pa30BAHMSI
M OKH3HCHHBIX IJJAHOB C YYETOM JIMYHBIX WHTEPECOB W  OOIIECTBEHHBIX
NOTPEOHOCTEH.

8.9KoJiornvyecKkoe BOCIUTAHME:

® OpHEHTalUsl Ha NMPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM IS pELICHHs 3a7ad B
00JIaCTH COXPAaHHOCTHU OKPYXKAIOILIEH Cpelibl, MIIAHUPOBAHNE MOCTYIKOB U OLIEHKHU
UX BO3MOXHBIX IMOCIIEICTBUI JJIsI OKPYKAIOIIEH CPEbL;

® OCO3HAaHHME TIJIO0ATBHOTO XapaKkTepa SKOJOTMYECKHX MpolJjeM M IMyTed HX
peueHus.

® CIOCOOHOCTU MPUMEHATH 3HAHUS, MOJIydaeMble NMPU U3YUCHHUH MpPEaMeTa, IS
pelIeHUs] 3aJay, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, IMOBBIIICHUS
YPOBHSI  DKOJOTHYECKOW  KYyIbTYpbl, OCO3HAHHs TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TIpoOJIeM U TyTed HX peHIeHus MOCPEICTBOM METO/OB
MaTE€MAaTHKHU.

MeranpeaMeTHble:

1) wuMeTh TMepBOHAYAIBHBIE  TPEJCTABICHUS OO0 HIEAX W METOJax
MaTeMaTUKH KakK 00 YHHMBEPCAJIBHOM SI3bIKE HAyKH M TEXHHUKH, O CPEACTBAX
MOJEIUPOBAHUS SBJICHUIN U MIPOLIECCOB;

2) yMeTh BHUACTh MaTEeMaTHYECKYI0 3aJlady B KOHTEKCTE MpOOJIEeMHOM
CUTYyalluu B IPYTUX JUCUUIUIMHAX, B OKPY’KAIOIIEH )KU3HHU;

3) yMeTh BBIIBUTATH THUIIOTE3BI NMPH PEHICHUH YYCOHBIX 3a/1ad U MMOHUMATh
HEO0OXOIMMOCTh WX TIPOBEPKH.

KoMmmyHukaTHuBHbBIE:

1) wMeTh TIEpBOHAYAIIHLHBIC MpencTaBIeHUus 00 WuAeIX HW MeToJax
MaTeMaTUKU Kak 00 YHHMBEpPCAJIbHOM $SI3bIKE HAYKM U TEXHUKH, O CpPEACTBax
MOJICTUPOBAHUS SBICHUHN U MIPOLIECCOB;

2) yMeTh BHJICTh MaTEMaTHUYSCKYIO 3aJlady B KOHTEKCTE IPOOJIEMHOM
CUTYyalluu B IPYyTUX JUCLUUILUIMHAX, B OKPY>KAIOIIEH )KU3HHU;
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3) yMeTh BBIIBUTATH TUIOTE3bI MIPU PEIICHUH y4EOHBIX 3a/1a4 U IOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKH.

PeryjassTuBHbIE:

1) yMeTs TOpHUMEHSATh  WHAYKTUBHBIE U JEAYKTUBHBIE  CIIOCOOBI
paccyKIeHUl, BUAETh Pa3INYHbIE CTPATErUU PELICHUS 3aaY;

2) TOHMMaTh CYIIHOCTh AJITOPUTMUYECKHX TPEANUCAHHA UM  yMETh
JNENCTBOBATH B COOTBETCTBUU C MPEIJIOKEHHBIM AJITOPUTMOM;

3) yMeTh caMOCTOSITEIIBHO CTaBHUTH II€JIH, BBIOMPATh M CO3/1aBaTh AlTOPUTM
JUISL pelIeHus] y4eOHbIX MaTEMATUYECKUX MPOOIIEM.

IlosHaBaTejbHbIE:

1) yMeTh CaMOCTOSITEIILHO CTABUTD IIEJIN , BRIOUPATh U CO3/1aBaTh aJITOPUTM
JUISL pelIeHusl y4eOHBIX MaTEMAaTUYECKUX MPOoOIIeM;

2) yMeTh IUIAHUPOBATh U OCYIIECTBIATH JCATCIbHOCTh, HAMPABICHHYIO Ha
pelieHne 3a7a4 UCCIEeI0BaTENIbCKOTO XapaKTepa.

IIpeamerHbie:

1) oBnageTs 0A30BBIMH TOHSATHSIMHU [0 OCHOBHBIM Pa3lieiaM COJCPIKaHMUS;
NPEJICTABICHUSIMU 00 OCHOBHBIX H3YYaeMBIX [MOHSATUSX KaK Ba)KHEHIIUX
MAaTEMAaTHYECKUX MOJIENAX, MO3BOJSIOIIMX OINUCHIBATh W U3Yy4YaThb pEalbHBIC
IPOLIECCHI U SIBJICHUS;

2) yMmeTh paboTaTh C MAaTeMaTHYECKHMM TEKCTOM, TOYHO M T'PaMOTHO
BBIPAXKATh CBOM MBICJIM B YCTHOM M IIHCBMEHHOM pe€Yd C IMPUMEHEHUEM
MaTE€MAaTUYECKON TEPMUHAIIOTUA U CUMBOJIUKH.

BoimyckHnuk HaydyuTes B S5 Kiacce (11 MCMob30BaHMSA B
NMOBCeJIHEBHOM  KM3HM M  o0ecrie4eHHs]  BO3MOKHOCTH  YCHEIIHOIO
NPOIO0JIKEeHHsI 00pa30oBaHus HA 02A30BOM YPOBHE)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

e OnepupoBatb Ha 0a30BOM YpPOBHE MOHSTHSIMHU: MHOXECTBO, DJIEMEHT
MHOECTBA, MOAMHOXKECTBO, TPUHAJIEKHOCTH;

® 337aBaTh MHOKECTBA MEPEYUCICHUEM UX FJIEMEHTOB;

® HaxXOJUTh MepeceyeHue, 0O0bEeIUHEHUE, MOAMHOKECTBO B MPOCTEHIINX
CUTyalusX.

B noBce1HeBHOM KU3HU U NIPU U3YYEHHUH JPYTUX MPeIMETOB:

® paCIO3HABATh JOTMUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yucaa

e OnepupoBaTh NOHATUSAMHU: HATypajJbHOE YHCIO, LEJI0E  YHUCIIO,
OOBIKHOBEHHAs JIPO0b, AECATUYHAS IPOOH, CMEIIIAHHOE YHCIIO;

® HCIIOJIB30BaTh CBOMCTBA YMCEN W MpaBuia JCUCTBUUA C HATypaJlbHBIMH
YUCJIAMHU TP BBIIIOJHEHUU BBIYHCIICHUN;

® BLINOJHATH OKPYIJIEHWE JIECTUYHBIX JpoOeid B COOTBETCTBUM C
MpaBUJIAMH;

® CpaBHMBATH HATypajJbHbIE YHCIA U APOOH.
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B noBcegHeBHOM KU3HU M IIPU U3YYCHHUHU APYITHX NPEeIMETOB:

e OreHUBaTh pPe3yJIbTATHI BBIYUCICHUN NIPY PEIICHUH NPAKTUYECKUX 3a/aY;

® BBINOJHATH CPABHEHUE YUCET B PEATIBHBIX CUTYaLINsIX;

® COCTaBJIAATh YMCIIOBBIE BBIPAKECHHS IIPU PEIICHUM MPAKTHYECKUX 3a1a4 U
3a/1a4y U3 IpYrux y4eOHbIX MPEAMETOB.

CraTncTuka v Teopusi BeposiTHOCTEM
o [IpencraBisiTh JaHHBIE B BUJIE TaOJUII, TUarpamMmM;
® yuTaTh UHPOPMAIIUIO, IPEJICTABICHHYIO B BUJIE TAOIUIIbI, TUATPAMMBI.

TexkcToBbIC 321241

e Pemath HeCNOXXHBIE CIOKETHBIC 3aJlaud  pa3HbIX THUIIOB Ha BCE
apudMeTHIeCKUe JeUCTBUS;

e pemiaTh MPOCTHIC 3a7]a4U PA3HBIX TUIIOB,;

® CTPOUTH MOJIEIb YCJIOBHS 3a7a4d (B BUJE TAOJUIIbI, CXEMbI, PUCYHKA), B
KOTOpOW JaHbl 3HAYCHUsI JBYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIUYUH, C IICJIBIO
MOMCKA PEIICHUsI 3a]1auu;

® OCYIIECTBIATh CIIOCOO MOMCKA PEIICHUS 3a/1a49H, B KOTOPOM PAaCCYKIECHUE
CTPOUTCS OT YCJIOBUS K TpeOOBAHUIO UK OT TPeOOBAaHUS K YCIOBHIO;

® penaTh HECJI0KHBIE JIOTHYECKUE 3aa4l METOI0OM PacCyX IACHUH;

® COCTaBJIATH IUIAH PELICHHUS 3a/1a4u;

® BBIJICIISATH ATalbl PEUICHUA 3aa4H;

® HHTEPIPETUPOBATHh BHIYMCIUTEIBHBIE PE3YJIbTAThl B 3a7a4e, UCCIEI0BAThH
MOJIYYEHHOE PEIICHUE 3a/1a4u;

® 3HATHh Pa3IUYUEe CKOPOCTEeH 00BEKTa B CTOSIUYEH BOJE, MPOTHB TCUCHHS U
10 TEUECHHIO PEKH;

e pemaTh 33/1a44 Ha HAXO0XKIEHUE YaCTU YUCJIIA U YUCIIa TI0 €ro YacTH;

® pemarh 3a7Ja4d pa3HbIX THMOB (Ha paboTy, HAa MOKYIKH, Ha JBUXKEHUE),
CBA3BIBAIOIINX TPU BEJIWYUHBI, BBLACIATH AT BEIUYMHBI M OTHOLIEHUS MEXIY
HUMU;

® HAXOAWTh MPOLEHT OT YHWCIA, YUCJIO MO MPOIEHTY OT HEro, HaXOIWUTh
MPOLIEHTHOE OTHOIIEHUE JABYX YHCEN, HAXOJIUTh MPOLIEHTHOE CHIKEHUE WIIU
MPOLICHTHOE MOBBIIICHUE BEINYUHBI.

B noBce1HeBHOM KU3HU U NIPH U3YYEHUH JAPYTUX NPEeAMETOB:

® BbIJBUTaTh TMIIOTE3bl O BO3MOXKHBIX MPEIAEIbHBIX 3HAYEHUSX HCKOMBIX
BEJIMYMH B 3ajJ1a4e (eN1aTh NPUKUAKY ).

HarasigHasi reomerpust

I'eomerpuyeckue purypsi

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUIMHU: (UTYpa, TOUYKA, OTPE3OK,
npsiMas, Jyd, JOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOJbHHK,
NPSAMOYTOJIBHUK M KBaJpaT, OKPYKHOCTb W  KpPyr, HPSMOYTOJbHBIN
napaseenumne/;



e u300pakaTh H3ydaemble (QUIYpbl OT PYKH U C TOMOUIBIO JIMHEUKH U
LUAPKYJIS.

B noBcegHeBHOM KU3HU M IIPU M3YYCHHUHU APYITHX MPeIMETOB:

e pemaTh NPAKTUYECKUE 3aJadyd C NPUMEHEHHEM IPOCTEHIIMX CBOMCTB

duryp.

HN3mepennst M BBIYMCTICHUSA

® BBINOJHATH U3MEPEHUE JJIMH, PACCTOSIHUM, BEJIMYHUH YIJIOB, C MOMOUIBIO
MHCTPYMEHTOB JJIs1 U3MEPEHUN JIJIUH U YTJIOB;

® BBIYMCIIATH IUIOMIAAN IPSIMOYTOJIBHUKOB.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTHX MPeIMETOB:

® BBIUMCIATH pACCTOSHHMS HAa MECTHOCTH B CTaHAAPTHBIX CHUTYalHUsX,
IUIOIIAIN MPSMOYTOJIBHUKOB;

® BBINOJHATH MPOCTEHIINE ITOCTPOCHUS W HW3MEPEHUs Ha MECTHOCTH,
HEOOXOIMMBIE B PEAIbHOM KU3HU.

HUcropust MaTeMaTHUKHU

® OMNNCHIBATH OTJECIbHBIC BBIJAIONIMECS PE3YyJbTaThl, MOJYYEHHBIE B XOJ€
pa3BUTHSI MATEMATUKH KaK HAYKU;

® 3HATh NPUMEPbl MATEMAaTUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3U C
OTEYECTBEHHOW U BCEMUPHON UCTOPUEH.

BbIyCKHUK MOJYYUT BO3MOKHOCTH HAYYMThCA B S5 Kiacce (mis
o0ecneyeHUsT BO3MOKHOCTH YCIEIIHOrO MNPOAOJKeHH O0pPa30BaHUA HA
0a30BOM U YIUIy0JIEHHOM YPOBHSIX)

JJIeMeHThI TEOPUH MHOKECTB U MATEMATHYECKOI JIOTUKH

o Onepuposamov NOHAMUAMU: MHOHNCECMBO, XAPAKMEPUCUKU MHONCECMEA,
JNeMeHm  MHOXMCecmeda, nycmoe, KOHeuHOoe U OecKOHeuHoe MHOMCeCmao,
NOOMHONCECMBO, NPUHAOLEHCHOCTb,

® onpeodensimob NPUHAONEHCHOCMb DJIEMEHMA MHOMNCECMEY, 00beOUHEHUIO U
nepeceuenur0 MHOMCeCms, 3a0d8amb MHOMNCECMBO C NOMOWbBIO NePeyUCieHUs]
INEeMEHMO8, CI0BECHO20 ONUCAHUSL.

B noBceHEBHOM KM3HHM U NIPU U3YYCHHUHU APYTUX NpPeIMeTOB:

® PACNO3HABAMb 102UHECKU HEKOPPEKMHbIE 8blCKA3bIGAHUSL,

® cmpoumb YenouKu YMO3AKIOYEHUU HA OCHOGE UCNONIb30GAHUS NPAGUT
JIOCUKU.

Yucaa

o Onepuposamv  NOHAMUAMU:  HAMYPAIbHOE  YUCIO,  MHOMCECMBO
HAMYPAIbHbIX — YUCEN, MHONCECMBO YelblX uucel, O0ObIKHO8eHHAs OpoOb,
oecamuunas  Opobb, CMEWAHHOE YUCLO, MHOMCECMBO, 2eoOMempudecKas
uHmMepnpemayusi HamypaibHulX YUCe;

® NOHUMAMb U OOBACHAMb CMbICA NOZUYUOHHOU 3ANUCU HAMYPATbHO20
yucaa,



® GLINOJHAMb BLIYUCIEHUS, 8 MOM HUCle C UCNOIb308AHUEM NPUEMOB
PAYUOHATBHBIX BLIYUCTEHUL, 0O0CHOBLIBAMb ANICOPUMMbL BLINOTHEHUsL OeUCTNEULL

® ynopsoouueamsv  YUCIA, 3ANUCAHHbIE 6 GUOe ODLIKHOBEHHbIX U
oecsimu4Hbvlx Opooel.

B noBceqHeBHOW KM3HU M TP U3YyYeHHUH APYTUX NMPEIMETOB:

® NpUMEHAMb NPABUAA  NPUOTIUINCEHHBIX — BbIYUCIEHUL NpU  peuleHuu
NPAKmMuyecKux 3a0ad u peuleHuu 3a0a4 Opyaux yueonHvix npeomemos;

® GLINOJHAMb  CPAGHEHUE  Pe3YIbIamos  BblYUCICHUL NpU  peuleHuu
NPAKMUYecKux 3a0a4, 8 mom 4ucie npUOIUNCEHHbIX BbIYUCTEHULL,

® COCMABNAMb HUCNLOBblEe BbIPAJICEHUS U OYEHUBAMb UX 3HAYeHUs Npu
peuieHuU npaKmuyeckux 3a0ad u 3a0ay u3 opyeux yueOHulx npeomemos.

YpaBHeHUsS ¥ HEPABEHCTBA
e Onepuposambsv NOHAMUAMU. PABEHCME0, YUCI080€ PABEHCMEO, YPAGHEHUE,
KOpEeHb YPABHEHUs, peuleHue YPasHeHUsl, YUCI080€ HepaseHCmeo.

CraTucTHKAa H TeOPUsI BEPOSITHOCTEH

o Onepuposame NOHAMUAMU: KPY208ble OUACpaMMbl, MAaOIUYbl OAHHBIX,
cpeonee apugpmemuueckoe,

® u38NIeKamb, UHPOPMAYUIO, NPEOCMABIEHHYI0 8 MAOIUYAX, HA KPY2OBbIX
ouazpammax,

® cocmasnams mabnuysl, CMPOUM bKPY2OBble OUASPAMMbL HA OCHOBE
OAHHDbIX.

B noBce1HeBHOIi :KU3HHU M TPH U3YYEHHH APYTUX MPEeIMETOB:

® U3B7eKamb, UHMEPNPEeMUpPoOsams U Nnpeodpazosvieams UHGOpMAyUIo,
NpeoCmasieHnylo 6 mabauyax u Ha KpyeoGulX Oudcpammax, Ompanicarouyio
CBOUCMBA U XAPAKMEPUCMUKU PEAIbHbIX NPOYECCO8 U S6NEHUL.

TexcToBBIE 3a1aYH

e Pewamsb npocmule u ClodiCHble 3A0a4U PA3HBIX MUNOS, A MAKJICce 3a0ayu
NOBLIUUEHHOL MPYOHOCIU,

® UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHbIX
3a0ay 0J11 NOCMPOEHUSL NOUCKOBOU CXeMbl U peuleHust 3a0ad,

® 3HamMb U NpuMeHsmb 004 Ccnocoba Noucka peuieHuss 3aoay  (om
mpeOo8anus K YCi08U0 U OM YClo6us K mpebo8anuro);

® MO0enuposams paccylicoeHuss npu noucke peuwenus 3a0ad ¢ nomMoubio
epagh-cxemwl,

® gbl0e/IAIMb SMANbL PeULeHUs. 3a0aYU U COOEPIAHCAHUE KAHCO020 dIMAanda,

® UHMEPNPemupo8ams  GbIMUCIUMENbHbIE — pe3ylbmamvl 6  3a0aue,
uccne008amov NOJYYEHHOE peuleHue 3a0ayu;

® QHANURUPOBAMb BCEBO3MONCHBIE CUMYAUUU B3AUMHO20 PACNOJIONCEHUS
08YX 00BEKMO8 U UBMEHEHUe UX XAPAKMePUCMUK NPU COBMECMHOM OBUNICEHUU



(ckopocmb, 6pems, paccmosiHue) npu peuleHuu 3a0ay Ha O08UdCeHUe 08YX
00beKMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABIEHUSX,

® UCCe008amb  BCEBO3MOJICHVIE CUMYAyUU NpuU  peleHuu 3a0ay Ha
o8udICere NO peKe, PACCMampudams pasHble CUCIeMbl OMCYema,

® pewams pazHooopazHvle 3a0a4u «HA YACmULY,

® pewamb U 000CHOBbIBAMb  CB0€  peuwleHue 3a0ay  (8vloensamb
MaAmemMamu4eckyro 0OCHOBY) HA HAXONCOeHUe YACMU YUCIA U YUCIA NO e20 4acmu
HA OCHO8€ KOHKDEMHO20 CMbICAA OpoOU,

® 0Cco3HaBamvb U O0OBACHAMb UOSHMUYHOCHb 3A0ay¥ PA3HLIX  MUNOS,
CBA3LIBANOWUX MPU BETUUUHBL (HA pAOOMY, HA NOKYNKU, HA OBUJICEHUE), BblOENMb
MU BENUYUHBL U OMHOUEHUSL MeNCOY HUMU, NPUMEHAMb UX Npu peuleruu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4u YKA3aHHbIX MUNoes.

B noBceqHeBHOW KM3HU M TP U3YyYeHHH APYTUX MPEIMETOB:

® 6bl0eNAMb NPU peuleruu 3a0a4 XapakmepucmuKky paccmampuéaemoll 8
3a0aue  cumyayuu, — OMIUYHbIE ~ OM  pPealbHblX  (me, Om  KOMOPbIX
abcmpazuposanucsy), KOHCMPYUPOSAMb HOBble CUMYAUUU C YHemoM IMux
Xapakxmepucmuk,

® peuams u KOHCmMpYyupo8ams 3a0a4 Ha 0OCHOBE PACCMOMPEHUS PEAIbHbIX
cumyayuil, 8 KOMopvix He mpeoyemcst MOUHbLU BbIYUCTIUMETbHBL Pe3Vabmam;

® pewams 3a0ayu Ha O8UdICEHUEe NO peKe, PACCMAMPUBASL PA3HbIE CUCTEeMbl
omcyema.

Harnsignas reomerpust

I'eomeTpuuyeckue purypsi

o [I361eKamvb, uUHmMepnpemuposams u npeoobpazoevieamsv UHGOPMayuo o
2eomempuieckux ueypax, npeodCmagiieHHy0 Ha Yepmexncax;

® uzoOpadicame  uzyuaemvle Queypbl O0m pyKU U C  HNOMOWbIO
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

N3mepeHusi M BBIYUCTEHUSA

® BLINOIHAMb UMepeHUe ONUH, PACCMOSHUU, B8eIUYUH Y2ll08, C NOMOUDBIO
UHCIMPYMEHMO8 0I5l UBMEPEHULL OJIUH U Yel08,

® BLIUUCTAMb — NAOWAOU  NPIAMOY2OIbHUKOS,  K8AOpamos,  00vembl
NPAMOY20NbHBIX NAPAJLIEIenUnedos, Kyoos.

B noBceHeBHOM KM3HHU U NIPU U3yYEeHHUHU IPYTUX NPeIMETOB:

® GBLIYUCIAMb PACCMOAHUSL HA MECMHOCMU 8 CMAHOAPMHbLIX CUMYAYUsX,
nIOWAOU YYACMKO8 NPAMOY200bHOU (hOPpMbL, 00BEeMbl KOMHAM,

® GLINONHAMb NpocCmeluue NOCMPOEeHUsT Ha MeCMHOCMU, HeoOXoouMble 8
PeanbHOU HCUSHU,

® OYeHUBAMDb PA3MEPbL PEAIbHBIX 00BEKMO8 OKPYICAIOUe20 MUpd.

I/ICTOpI/IH MaTEeMaTHKHU
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L4 Xapakmepuaoeamb 8KIA0 ebldarowuxcz mamemamuxkoe 6 passumue
mamemamurk U UHblX HAYUYHbLX obnacmeil.

6 kJacc.
JIMYHOCTHDBIE:

1) yMeThb SICHO, TPAaMOTHO H3JlaraTb CBOM MBICIM B YCTHOW M IMHUCHMECHHOMN
peur, MOHUMATh CMBIC]I MOCTABJIICHHOM 3aJauyd, BBICTPAWBATh apryMEHTALMIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI;

2) yMeTh Ppacro3HaBaTh JOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUS,
OTJINYATh TUTIOTE3Y OT (haKkTa, BEIpabaThIBATh KPUTUUHOCTH MBIIIJICHNUS,

3) mpeacTaBiIATh MATEMAaTHYECKYH0 HayKy, Kak cdepy YelToBeYeCKOU
NEATENIbHOCTH, MPEJACTABIATh 3TAlbl €€ Pa3BUTHS U 3HAYMMOCTH JJIsi Pa3BUTHUSA
IUBUJIN3AIAH.

CornacHO MPWIOKEHUIO K MHChbMY MHUHHCTEPCTBA OOpa30BaHUs, HAYKU U
MostofiexkHor monmutukn KpacHomapckoro kpas ot 13.07.2021 Ne 47-01-13-
14546/21 «PexkoMeHganMu 1O COCTAaBJIEHUIO pPAbOYMX MPOrpamMm Y4eOHBIX
NPEeIMETOB, KYpCOB»  JOTOJIHEHBI CIICAYIOIIUE JTHYHOCTHBIE KOMIICTCHIINH B
cooTBeTcTBHH ¢ I[Iporpammoii BocruTanus u pabodeid mporpaMMoOil BOCITUTAHHS
00pa3oBaTeIbHON OpraHU3AINH:

1. TI'paxpanHckoe BoCIMTaHME:

o TOTOBHOCTH K BBITIOJIHEHHIO OOSI3aHHOCTEN TpakIaHWHA U pPeaHn3alliu €ro
npaB, TMPEACTaBIEHWE O MaTeMaTHYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBJICHUH, NpOUEAyp TpakIaHCKOro oOmiecTBa (BHIOOPHI,
OMIPOCHI U TIP.);

o TOTOBHOCTh K OOCYXIEHHIO OJTHYECKMX TMpoOJieM, CBSI3aHHBIX C
NPAKTUYECKUM TMPUMEHEHUEM JIOCTH)KCHHH HAayKd, OCO3HAHHUE BAXKHOCTHU
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B IESITEILHOCTH YUEHOTO.

2. IlaTpuoTnyeckoe BoCIUTAHHE:

° IPOSIBJICHUE HHTEpPECa K NPOLUIOMY M  HACTOSALIEMY POCCHUCKOMN
MAaTEMAaTHKHA, LIEHHOCTHBIM  OTHOLIEHMEM K  JIOCTHXKEHUSAM  POCCUUCKHX
MAaTEMAaTHKOB M POCCUUWCKOW MaTEMATUYECKOM IIKOJIbI, HCIIOJb30BAHUE ITUX
JOCT)KEHUH B IPYTUX HayKax U MPUKIATHBIX cepax.

3. JyXxoBHO-HpPaBCTBEHHO€ BOCIIMTAHME:

o LEJIOCTHOIO MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U

o 0OIIECTBEHHOM MPAKTUKHU, YUUTHIBAIOIIETO COITUATBHOE, KYIbTYpPHOE,
SA3bIKOBOE, yXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

o Pa3BUTOrO MOPAJIbHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELICHUU
MOpaJIbHBIX MPOOJIEM HAa OCHOBE JIMUHOCTHOT'O BBIOOPA, 3HAHKSI OCHOBHBIX HOPM
MOpaJii, HPABCTBEHHBIX, JYXOBHBIX H/I€AJIOB, XPAHUMBIX B KYJIbTYPHBIX
TpaauLUsAX HapoaoB Poccun, rOTOBHOCTH HAa UX OCHOBE K CO3HATEIILHOMY
CaMOOTPAaHUUYCHHUIO B NMOCTYIKaX, IOBEICHUHU, PACTOUYUTEIBHOM MMOTPEOUTENHCTRE;
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L4 HPaBCTBCHHLIX YYBCTB U HPABCTBCHHOI'O ITOBEACHUS, OCO3ZHAHHOTO U

OTBETCTBECHHOI'O
OTHOIICHHUS K COOCTBEHHBIM ITOCTYIKaM, YMEHHS CIIPaBEIINBO OIICHUBATH CBOU
MOCTYIIKH, ITIOCTYIIKH JPYTUX JIHOICH;

o CIIOCOOHOCTH K HPaBCTBEHHOMY CaMOCOBEPILEHCTBOBAHHUIO;

o OCO3HAHMS 3HAYEHUSI CEMbU B KU3HM Y€JIOBEKa U 00IECTBA, TPUHATHS
LEHHOCTH CEMEMHON MKU3HH, YBAXKUTEIHHOTO U 3a00TIMBOr0 OTHOIICHUS K YWICHAM
CBOEH CEMbU OCO3HAHHOIO, YBAXKUTEIBHOI'O U JOOPOXKETATEIBHOIO OTHOIIEHNUS K
JIpYroMy 4eJ0OBEKY, Ero MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, A3BIKY, BEpE,
IpaXKIaHCKOM TO3UINH;

o COLIMAJIbHO-KOMMYHUKAaTUBHBIX YMEHHUI U HaBBIKOB, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JIUAJIOT C APYTUMH JIFOJIBMH U JOCTUTaTh B HEM
B3aMMOIIOHUMAaHUA: UIeHTU(DHUKALIMU ce0sl KaK MOJHOMPABHOIO CYObEKTa
00111eHHs], TOTOBHOCTH K KOHCTPYMPOBaHUIO 00pa3a mapTHepa Mo JUaory,
TOTOBHOCTH K KOHCTPYMPOBaHUIO 00pa3a JOIMyCTUMBIX CLIOCOOOB JUaJIora,
TOTOBHOCTH K KOHCTPYHPOBAHUIO MPOIIECcCca UAIOTa KaK KOHBEHIIMOHUPOBAHUS
MHTEPECOB, MPOLEAYP, TOTOBHOCTU U CLIOCOOHOCTH K BEJIEHUIO IEPETOBOPOB;

4, ICTeTHYECKOEe BOCIIUTAHME:

° CIIOCOOHOCTh K OSMOIIMOHAIBHOMY HM JCTETHYECKOMY BOCHIPUSITHIO
MaTeMaTHYEeCKUX 00BEKTOB, 3a/1a4, pEIICHUN, PacCyKICHUH;
° yMEHHE BUACTh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. lleHHOCTH HAYYHOIO NMO3HAHUS:

o OpUEHTAIUSl B [JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
npecTaBIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YETOBEKA, MPUPOJBLI U
oOmiecTBa, MOHMMAaHME MAaTEMaTUYECKOW HAyKd Kak cdepbl YernoBeuecKou
NEATEIbHOCTH, ITANIOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl PA3BUTHS IMBUIIN3ALINY;

o OBJIQJICHUE SI3BIKOM MATEMaTUKM M MaTEeMaTUYECKOW KyJIbTypoll Kak
CPEACTBOM MTO3HAHUS MUPA;
o OBJIQJICHUE ITPOCTEUILINMH HABbIKAMU UCCIIEN0BATEIILCKON IEATEIbHOCTH.

6.du3uyeckoe BocnuTaHue, ¢GopMHUpPOBaHHME KYJILTYPbI 3/0POBbS H
3MOIUOHAJIBHOIO 0JIArONMOJIyYHs:

o FOTOBHOCTh MPUMEHSITh MaTEMaTUYECKUE 3HAaHHMS B HHTEpPECax CBOETO
3I0pOBBS,,  BEJIEHUE  3I0pPOBOro  oOpa3a  KHU3HU  (30pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBII pPEXKUM 3aHATUH M OTAbIXA, peryispHas (Qu3nuecKas
AKTUBHOCTB), HEIMPUATHE BPEAHBIX MPUBBIUEK, HEOOXOAUMOCTH COONIOACHUS
MpaBuil OE30MACHOCTH B OBITY U PeabHOM KU3HH,

o c(hOpMHPOBAHHOCTh HaBBIKA pe(IICKCUHU, TPHU3HAHHE CBOETO IIpaBa Ha
OmMOKY ¥ TaKOTO K€ MpaBa JIPYroro 4eoBeKa.

/. TpynoBoe BocnuTaHue:
o YCTAaHOBKAa HA AaKTUBHOE YYacTHE B PEHICHUU TNPAKTUYCCKUX 3a7ad
MaTeMaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHHE BaXXHOCTH MATEMaTHYECKOTO
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o0pa3oBaHUs Ha MPOTSKEHUU BCEW JKU3HU IJIsl YCHEIIHOW MpodeccHOHanbHOU
NEeSATENbHOCTU U PA3BUTHE HEOOXOAUMBIX YMEHUI;

o OCO3HAHHBIA BBIOOP M TMOCTPOCHHE HWHIUBUAYAIBHOM TPAaeKTOPUH
o0pa3oBaHHs U JKU3HEHHBIX IUIAHOB C€ YYETOM JIMYHBIX HHTEPECOB H
OO0IIECTBEHHBIX IOTPEOHOCTEN.

8.9Kko10rnueckoe BOCHUTAHHUE:

° OpHUEHTAITUs Ha TPUMEHEHNE MaTEMaTHICCKUX 3HAHUHN ISl pEIICHUS 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYKAIOIIeH Cpe/lbl, INTAHWPOBAHKUE TIOCTYITKOB U OIICHKHU
MX BO3MOJKHBIX ITOCJICJICTBHM JIJIsI OKPYKAFOIICH CPEIBI;

o OCO3HaHUE TJI00AJBHOIO XapakTepa HKOJIOTMYECKUX MPOoOJIeM M IyTed uxX
peleHus.
o CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydYaeMble MPU M3YUYEHUU NpPeMeTa,

JUISl pELIEHUs 3a7a4, CBA3aHHBIX C OKPYKaIOUIEH NPUPOJHON CPEIOM, MOBBIILIECHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYpbl, OCO3HAHMS TJI00aJbHOTO  XapakTepa
HKOJIOTMYECKUX TpoOJieM U TyTed HX peHieHus MOCPEICTBOM METOJ/OB
MaTE€MAaTHUKH.

MertanpeaMeTHbIe.

1) BeIpabaThIiBaTh KPEATUBHOCTh MBIIUICHHS, WHUIMATHBY, HAXOJIYHUBOCTH,
AKTUBHOCTB IIPU PEIICHUU MAaTEMATHYECKUX 3a/1a4;

2) yMETh KOHTPOJIMPOBAThH MPOLIECC M Pe3y/IbTaT yueOHON MaTeMaTH4ecKon
NEeATEIbHOCTH;

3) BbIpaOaThiBaTh  CIIOCOOHOCTh K  OMOIMOHAIBHOMY  BOCHPHSATHIO
MaTEMaTUYECKUX 00BEKTOB, 3aJ1a4, PEUICHUH, pacCyKICHU.
KommyHHKaTUBHBIE:

1) uMeTh TIepBOHAYAIBHBIC NpencTaBleHus 00 wuAesX U MeToJax
MaTEMaTUKA Kak 00 YHHBEpPCAaJbHOM S3bIKE HAYKM M TEXHUKH, O CpEICTBaX
MOJEIUPOBAHUS SIBIICHUI U TIPOLIECCOB;

2) yMETh BHICTh MATEMATHUYCCKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHON
CUTyalluu B IPYyTUX JUCLUUILUIMHAX, B OKPY’KAIOIIEH )KU3HU;

3) yMeTh BBIJIBUTATh THIIOTE3bI IIPH PEIICHUU YYCOHBIX 3a/1ad U IMOHUMATh
HEO0OXOIUMOCTh UX MPOBEPKHU.

PeryasiTuBHbIC:

1) yMeTh IPUMEHSATHh HHIIYKTUBHBIC W JICTyKTHBHBIC CITOCOOBI pACCYXICHHUM,
BUJIETh PA3JIMYHbIE CTPATETUN PEUICHUS 3a/1aY;

2) IOHMMaTh CYNIHOCTh QJITOPUTMHYCCKHX TPEINUCAHWA W  yMETh
JNEUCTBOBATh B COOTBETCTBUU C MPEIIOKEHHBIM aJITOPUTMOM.

ITo3HaBaTe/IbHBIE:

1) yMeTh CaMOCTOSTEIHLHO CTABUTH IIEJIH , BEIOUPATh U CO3/IaBaTh aJlTOPUTM
JUTSL pelieHus] yueOHbIX MaTEMAaTUUECKUX MPOOJIeM;

2) yMeTh TUTAHUPOBATh W OCYIIECTBIATH JICITEIBLHOCTh, HANPABICHHYIO Ha
pELICHUE 3a7a4 UCCIIEIOBATENBCKOTO XapaKTepa.

IIpeameTHbIE:
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1) oBnaseTh 0a30BBIMH TOHSATHSAMHU IO OCHOBHBIM pasliejaM COJEP)KaHUS;
MPEACTABICHUSIMU 00 OCHOBHBIX H3Yy4yaeMbIX TMOHATHSIX KAaK BaKHEHUIIUX
MaTEMaTUYECKUX MOJEIISAX, MO3BOJAIOIIMX OMNUCHIBATH W H3y4YaTh pPEajbHBIE
MPOLIECCHI U SIBJICHUS;

2) yMeTh pabOTaTh ¢ MaTEMaTHYECKUM TEKCTOM, TOYHO M TI'PAMOTHO
BBIPA)KAaTh CBOM MBICIIM B YCTHOW M MHUCBMEHHOM pEYd C NPUMEHEHUEM
MaTeMaTUYECKOM.

BeinyckHuk HayuyuTcs B 6 Kiacce (11 MCcmoab30BaHUSL B
MOBCEJHEBHON KU3HHU W  ol0ecrmeyeHUs] BO3MOKHOCTH  YCIHEIIHOIO
NMPOI0JIKEHHsI 00pa30BaHusA HA 02a30BOM YPOBHeE)

Yucaa

e OmnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUSAMU: PAllMOHATIBLHOE YUCIIO;

® LCIOJIb30BaTh CBOMCTBA YMCEN W MpaBwia ACUCTBUU C pPallUOHAIbHBIMU
YUCJIaMU TIPU BBITIOJIHEHUU BBIUUCIICHU;

® LCIOJIB30BaTh MPU3HAKU ACTUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUU
BBIYMCIICHUH 1 PELICHUHU HECIIOKHBIX 3a/1a4;

® BBLINOJIHATH OKPYIVIEHWE pAlMOHAIBHBIX YHCE B COOTBETCTBUM C
paBUIAMU;

® CpaBHUBATH PAIIMOHAJIbHBIC YHCIIA.

B noBce1HeBHOI KM3HU U IPHU U3YYEHHH APYTUX NMPeAMETOB:

® OIICHUBATh PE3YJIbTAThl BHIYMCICHUH MIPU PEIICHUHU MPAKTUUECKUX 3a/a4;

® BBINOJIHATH CPABHEHHUE YHCEII B pEaIbHBIX CUTYaLIHUSX;

® COCTaBJISATh YUCJIOBBIC BBIPAXKEHUS MPU PEIICHUU MPAKTUYECKUX 3a]a4 U
3a/1a49 U3 APYTUX YICOHBIX MTPEIMETOB.

CraTucTika M TeOpusi BePOSITHOCTEM

e [IpencraBnarh naHHBIE B BHUJAE TaOJHIl, CTOJOYATHIX JHATrpamM,
rpaduKoB;

® yuTaTh WH(MOPMAIMIO, TPEICTABICHHYIO B BHJE TaOIUIBI, KPYyroBOH
auarpamMMel, Tpaduka.

TexcroBble 3a1aun

e PemaTh HECJIOXHBIE CIOKETHBIE 3a/ladyd  pa3HbIX TUIIOB Ha BCE
apupMeTHIECKUE ACHCTBUS;

® CTPOUTH MOJIENb YCJIOBHS 3a/auu (B BUJE TaOJUIBI, CXEMbI, PUCYHKA), B
KOTOPOW JaHbl 3HAYCHHUS JBYX W3 TPEX B3aMMOCBSI3aHHBIX BEJMYHH, C IICJIBIO
MOVICKA PEIICHUS 3a/1a4H;

® OCYHIECTBJIATH CITOCOO MOUCKA PEIICHUS 3a/1aud, B KOTOPOM PaCCyKICHUE
CTPOUTCS OT YCJIOBHSI K TPEOOBAHUIO WM OT TPEOOBAHUS K YCIIOBHUIO;

® COCTABJISITH TUIAH PEIICHHUS 3a]1a49H;

® BBIJICIIATH JTAITbl PEIICHUS 33/1a4H;
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® HHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3YIbTATHl B 3a7a4e, UCCIEI0BATh
IIOJIyYEHHOE PELICHUE 3a/1a4H;

® 3HATh pa3IMUUE CKOPOCTEH OOBEKTa B CTOSAYEH BOJE, MPOTUB TEUEHUS U
10 TEYEHUIO PEKHU;

® pelaTh 33/1a4M Ha HAXO0XACHUE APOOM YHMClIa U YUca Mo ero 1poou;

® pemarh 3aJa4d pa3HbIX TUMNOB (Ha paboOTy, HAa MOKYIKH, Ha JIBUKEHUE),
CBA3BIBAIOIIMX TPU BEJIWYWHBI, BBLACISATH OTH BEJIUYMHBI M OTHOLUCHUS MEXIY
HUMU;

® pemaTh HECI0KHBIE JIOTUYECKHE 3aa4l METOJA0OM PACCYXKICHUN.
B noBcegHeBHOM KU3HU M NIPU U3YYEHHUHU APYTHX MPeIMETOB:

® BBIJIBUIaTh TMIIOTE3bl O BO3MOXHBIX IMPEIAEIbHBIX 3HAYEHUSAX HCKOMBIX
BEJIMYMH B 3aja4e (JenaTh NPUKUIKY).

Harusaanas reomerpust

I'eomerpuyeckue purypsi

e OnepupoBath Ha 0a30BOM YPOBHE MOHSTUSMU: NEPICHAUKYISAPHBIE U
napajuiesibHble pMble, KyO, map. M3o0paxkars usyyaemble GUTYphl OT PYKH U C
NOMOIIBIO TUHEWKHU U TUPKYJIS.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

e pemiaTh NPAKTUYECKUE 3aJlayd C NPUMEHEHUEM IPOCTEHIINX CBOMCTB

dburyp.

N3mepennst U BBIYHCTICHUSA

® BBIYUCIIATH JJIMHY OKPY>KHOCTH, IIONIAAb KpyTa.

B noBcegHEeBHOM KU3HU M NIPU U3YYEHHUHU APYTUX MPeIMETOB:

® BBINOJHATH MPOCTEHIINE IOCTPOCHUS W HU3MEPEHUSI HAa MECTHOCTH,
HEOOXOIMMBIE B PeaIbHON KU3HU.

HUcropust MaTeMaTHUKHU

® OIKCHIBATh OT/CJIbHBIC BBLAAIOLIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJIE
pPa3BUTHUS MAaTEMATUKH KaK HAYKU;

® 3HAaTh NPHUMEPHl MATEMAaTUYECKUX OTKPBITMM U UX aBTOPOB, B CBS3U C
OT€YECTBEHHON U BCEMUPHOM UCTOPUEH.

BpIyCKHUK MOJYYUT BO3MOKHOCTH HAyYUThcst B 6 Kjaacce (A4
o0ecneyeHUsT BO3MOKHOCTH YCIEIIHOr0 MPOAOJKEHHS O0pPa30BaAHUSL HA
0a30BOM M YIi1y0JIEHHOM YPOBHSIX)

Yucaa

e Onepuposamsv NOHAMUAMU: YeA0€ YUCTO, MHONCECMBO YEeblX 4ucei,
PAYUOHANIbHOE YUCNO, MHOICECMBO PAYUOHANbHBIX YUCEN, 2e0MempuiecKas
uHmepnpemayusl Yeavlx, payuoHaIbHbIX,

® GLINONIHAMb GbLIYUCIEHUA, 6 MOM YUCIe C UCNONb308AHUEM NPUEMOE
PAYUOHATILHBIX 8LIYUCTEHUL, 0O0CHO8bIBAMb ANICOPUMMBL BbINOJIHEHUS OEUCMBUL;,
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® ucnov3osams npusHaxku deaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmoi
U npouzsedeHuss Huceil NPU BbINOJHEHUU BbIYUCICHUL U peueHuu 3aoad,
000CHOBbI8AMb NPUSHAKU OCTUMOCIU,

® GLINOJHAMb OKPY2IeHUEe PAYUOHATbHBIX YUCE C 3A0AHHOU MOYHOCMbIO,

e naxooumv HOJ/ u HOK uucen u ucnonvzoeams ux npu peutenuu 3a0a, .

® onepuposams noHAmMUeM  MOOYJb yucna, 2eomempuieckas
unmepnpemayus MoOyisa 4ucia.

B noBceqHeBHOM KM3HU M IPHU U3YyYeHHUH APYTUX MPEIMETOB:

® NpUMEHAMb NPABUIA  NPUOTIUINCEHHBIX — BbIYUCIEHUL NpU  peuleHuu
NPAKmMuyecKux 3a0ay u peuleHuu 3a0ay Opyaux yueonHvix npeomemos;

® GLINOJHAMb  CPAGHEHUE  pe3YIbamos  BblYUCICHUL NpU  peuleHuu
NPAKMUYECKUX 3a0a4, 8 mom Yucie nPUOIUNCEHHIX BbIYUCTEHULL,

® COCMABNAMb YUCNLOBblEe BbIPAJICEHUS U OYEHUBAMb UX 3HAYeHUs npu
peuieHuU nPaKmuyeckux 3a0ad u 3a0ay u3 opy2ux y4eousvix npeomemos.

YpaBHeHUsS ¥ HEPABEHCTBA

o Onepuposame NOHAMUAMU. PABEHCMEBO, YUCTI080€ PABEHCMEO, YPAGHEHUE,
KOpPEeHb YPABHEHUS, peulerie YPAGHeHUsl, YUCI080e HEPABEHCMEBO.

CraTucTHKAa H TeOPUsI BEPOSITHOCTEH

o Onepuposamev NOHAMUAMU.  CMOAOYamMble  OUAcpAMMbL,  MAOIUYbI
OAHHbBIX,

® u3gneKamv,  UHGOpMayuil, NpeoCmasieHHylo 6  mabauyax, Ha
ouazpammax u epagpuxax;

® cocmagnams Mmabauysl, CMpPoOUmMs OUASPAMMbL U KpPAQUKU HA OCHO8e
OAHHbIX.

B noBce1HeBHOIi :KU3HH M TPH U3YYEeHHH JIPYTUX NPeIMETOB:

® U3B7eKaAmMb, UHMEPNPEMUpPoOsams U Nnpeodpazosvieams UHGOpMAyUIo,
NpeoCmasieHHyl0 8 Mabauyax U Ha OuUAcpamMmax, Ompadicarwyio CeoUcCmea u
XapaxkmepucmuKu peaibHbiX npoyeccos8 U s81eHUlL.

TexkcTOoBbBIE 3a1a4YH

o Pewamb npocmoie u CLONCHbIE 300A4U PAZHBIX MUNOE, A MAKICE 3A0ayl
NOBbILUEHHOU MPYOHOCTU,

® UCNONL306aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX
3a0ay 0711 NOCMPOEHUSL NOUCKOBOU CXeMbl U PeuleHUsl 3a0ay,

® 3HamMb U NpuMeHsmb 00a Ccnocoba nNoucka peuieHus 3aoad (om
mpeboBamusl K YCA08Ui0 U OM YCI08Usl K Mpebo8anuio),;

® MO0enuposams paccylicoeHuss npu noucke peuwenus 3a0ad ¢ noMoubio
epagh-cxemwl,

® gbI0eIAIMb YMANbL PEULeHUs. 3a0aAYU U COOEPIAHCAHUE KAHCO020 dIMAand,

® UHMEPNPemupo8ams  GbIMUCIUMENbHbIE — pe3yabmamsl 6  3a0aue,
ucce008ams nojyYeHHoe peuieHue 3a0a4u;
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® QHATU3UPOBAMDL BCEBO3MOJNCHBIE CUMYAYUU B3AUMHO20 PACNOTONCEHUS.
08YX 00beKMO8 U UBMEHEHUe UX XAPAKMePUCUK NpU COBMECMHOM OBUNCEHUU
(ckopocmb, 6pems, paccmosiHue) npu peuieHuu 3a0ay Ha O08UdCeHUe 08YX
00beKMOo8 KaK 8 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABTIEHUSIX,

® UCCe008amb  BCEBO3MOJICHbBIE CUMYAyUUu NpuU  peueHuu 3a0ay Ha
o8udICeHlUe NO peKe, PACCMAmpuUsams pasHvle CUCIeMbl OMCYema,

® pewams pazHooopazHvle 3a0a4u «HA YaCmuLy,

® pewamsb U 000CHOBbIBAMb  CB0€  peuleHue 3a0ay  (8vloensamb
MaAmemMamu4eckyro 0CHOBY) HA HAXONCOeHUe YACMU YUCIA U YUCIA NO e20 Yacmu
HA OCHO8€ KOHKDEMHO20 CMbICAA OpoOU,

® 0CcOo3HaBamMb U O0OBACHAMb UOCHMUYHOCMb 3A0ay¥ PA3HLIX  MUNOS,
CBA3LIBAIOWUX MPU BETUUUHBL (HA pAOOMY, HA NOKYNKU, HA 0BUJICEHUE), BblOENMb
MU BENUYUHBL U OMHOUEHUS MeHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ad,
KOHCMPYUposams coOCmeeHHbvle 3a0a4u YKA3aHHbIX MUNoes.

B noBceqHeBHON KM3HU M TP M3YyYeHHH APYTUX MPEIMETOB:

® 6bl0eNAMb NPU peuleruu 3a0a4 XapakmepucmuKky paccmampuéaemoll 6
3a0aue  cumyayuu, — OMIUYHbIE ~ OM  PeaibHblX  (me,  OMm  KOMOPbIX
abcmpazuposanucsy), KOHCMPYUPOBAMb HOBble CUMYAYUU ¢ Y4emom Omux
xapakmepucmuk, 6 YACMHOCMU, NPU peuleHuu 3a0a4y HA KOHYeHmpayuu,
VUUMBIBAMb NIOMHOCHb 8eUeCMBA,

® peuams u KOHCmMpYupo8ams 3a0a4l Ha 0CHOBE PaACCMOMPEHUS PEAIbHbIX
cumyayuil, 8 KOMopvix He mpedyemcsi MOYHbLL bIYUCTUMEbHBLL Pe3)ybnan,

® pewams 3a0ayu Ha O8UdICEHUE NO peKe, PACCMAMPUBASL PA3HbLE CUCTEMbl
omcyema.

Harnsignas reomerpust

I'eomeTpuueckue purypsl

o [I361eKamvb, uUHmMepnpemuposams u npeoobpazoevieams UHDOPMayuo o
2eomempuieckux gueypax, npeocmagieHHy0 Ha 4epmertcax,

® uzobpadicame  uzyuaemvle Queypbl O0m pyKU U C  NOMOWbIO
KOMNbIOMEPHLIX UHCIMPYMEHMOB.

N3mepeHusi U BBIYUCTEHUSA

® BLIUUCTAMb NIOWAOU KPV2d.

B noBceHeBHOM KM3HHU U NIPU U3yYEeHHUHU IPYTUX NPeIMETOB:

® GLINOJIHAMb NpOoCmelue NOCMPOEHUs HA MeCMHOCMU, HeobXxooumvle 6
PeanbHOU HCUSHU,

® OYEeHUBAMb PA3Mepbl PEAbHLIX 00BEKMO8 OKPYHCAue20 Mupd.

HcTopust MaTeMaTHKH

L Xapakmepus’oeamb 6KJ1A0 6bldai0u;uxc;1 mamemamuxkoe 6 paseunmue
mamemamuKu U UHbIX HAYYHbLX obnacmeil.
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2. Copep:kaHue Kypca MAaTeMaTHKH B 5-6 KJjiaccax ¢ MCIOJb30BaHUEM

odopynoBanus Llentpa «Touka pocra».

ConepxaHnue KypcoB MaTeMaTUKH 5—6 Ki1accoB, aireOpsl U reoMeTpun 7—9
KJIACCOB OOBEIUHEHO KaK B HCTOPUYECKH CIIOKMBIIMECS JHMHUM (YUCIOBas,
anrebpanueckas, TreoMeTpuyeckas, (yHKUMOHaIbHasT M Jp.), TaK MU B
OTHOCUTEIBHO HOBBIE (CTOXACTHYECKas JIMHUSA, «peajibHasg MaTEeMaTUKa»).
OTaenbHO TPE/ICTAaBIEHBI JIMHUSA CIOKETHBIX 3aa4, UCTOPUYECKAst JIMHUS.

JJ/ieMeHThI TEOPHUHU MHOKECTB MaTeMaTHU4YeCKOHt JIOTUKH

Cornacio ®I'OC ocHoBHOro 001Iero oOpa3oBaHUs B KypC MaTeMaTHKU
BBeJIeH paszzen «Jloruka», KOTOphId HE MpeArnoaraeT JOMOJHUTENIbHBIX YacOB Ha
U3YYEeHUH ¢ BCTpPamBaeTCs B pa3jIM4HbIE TEMbl KypCOB MaTEeMaTHKU H
MH()OPMATUKH U TIPEBAPSAETCS O3HAKOMIICHUEM C AJIEMEHTaMH TEOPUU MHOXKECTB.

MHokecTBa U OTHOIIEHUSI MEK1Y HUMH

MHOXeCTBO, Xapakmepucmuyeckoe C80UCME0 MHONCeCmed, DIEMEHT
MHOXKECTBA, Mycmoe, KOHeuHoe, OeckoHneuHoe MHoxcecmgo. I1logMHOXKECTBO.
OTHoIIEHUE TPUHAJICKHOCTH, BKIIOYCHHUS, PABEHCTBA. DJEMEHTHl MHOXKECTBA,
CIocOOBbl 3aJlaHUsI MHOXECTB, PACHO3HABAHUE NOOMHONCECME U DJIeMEeHMO8
NOOMHOMNCECME C UCNONIb308AHUEM KpYeoe Jiliepa.

Onepannu HaJ MHOXKeCTBAMU

[lepeceuenne u OO0BEAMHEHHE MHOXKECTB. PazHocmb  MHOXMCEcms,
0onoiHeHue MHoxcecmea. HMumepnpemayus onepayuii HA0 MHOMICECMEAMU C
nomouwbio Kpyeos Jiepa.

JIeMEeHTbI JIOTUKH

Onpenenenue. YTBepkacHUSI. AKCHOMBI U TeopeMbl. JloKa3aTeIbCTBO.
JlokazaTenbCTBO OT TIpoTHBHOTO. Teopema, oOpatHas maHHOW. IIpumep wu
KOHTPIIpUMED.

Bricka3biBaHus

HcTUHHOCT, W JIOXKHOCTH  BbICKa3biBaHus. CloowcHble U npocmbie
gvickazviéanus. Onepayuu HAO B8bICKA3bIBAHUAMU C UCHOAb308AHUEM NO2UYECKUX
CBA30K: U, UNIU, He. YClo6Hble 8blCKA3bIGAHUS (UMNIUKAYULL).

HarypajbHble 4uC/Ia U HYJIb

HarypaabHbIi psii YHCeJ U ero CBOiCTBA

HarypanbHoe 4YmMCI0, MHOXECTBO HATypaJlbHBIX YHCEI M €ro CBOMCTBA,
M300paKEHWE  HATYPAJIBHBIX  YHCENl  TOYKAMH HA  YUCJIOBOW  MPSMOM.
Hcnonb3oBaHne CBOMCTB HATYPaJIbHBIX YMCEN MPU PEIIEHNUH 3a]1a4.

3anuch U YTeHHE HATYPAJIbHBIX YHCeJT

Pazmuuue mexny mudpoit u ynciom. [lo3ummonHas 3amuch HATypaTbHOTO
qyclia, TIOMECTHOE 3HaueHWe MU(PBI, pa3psiabl U KIACCHI, COOTHOIICHUE MEXKIY
IBYMsI COCENHUMH pPa3psAHbBIMH E€IWHUIAMH, YTEHHE W 3aliCh HATypPaAIbHBIX
YUCEJL.

Oxpyr/ieHne HaTypaJbHbIX YHCeJ

Heob6xoaumocts okpyrieHus. [IpaBuiio oKpyrieHusl HaTypaJIbHBIX YUCEN.
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CpaBHeHMe HATYPAJIBLHBIX YHCeJ, CPaBHeHHe ¢ YucaoM ()

[ToHdATHE O CpaBHEHMH YMCEJ, CPABHEHHE HATYPAJbHBIX YHUCEN IPYr C
JIpYroM W C HyJeM, MaTeMaTH4yecKas 3alucCh CpPaBHEHUM, CIOCOOBI CpaBHEHUS
YHUCEJL.

JeiicTBUSA ¢ HATYPAJIBHBIMH YHCJIAMU

Cio’)keHME W BBIYMTAHUE, KOMIIOHEHTHI CIIOKECHHSI U BBIYMTAHUS, CBS3b
MEXIY HMMH, HAXOXJICHUE CYMMbl M Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTHU
MpY U3MEHEHUH KOMIIOHEHTOB CJI0KEHUS U BBIYUTAHUSL.

YMHOXEHUE U JIeJICHUE, KOMIIOHEHTBl YMHOXEHHUS U JEJICHUS, CBSA3b MEXKITY
HUMH, YMHOXXEHHUE M CJIOKEHHUE B CTOJIOMK, JeJCHUE YTOJKOM, IpOBEpKa
pe3yibTaTa ¢ MOMOIILI0 MPUKUIKA U OOPaTHOTO JEHCTBUS.

[TepemecTUTENBHBIA U COUYETATEbHBIA 3aKOHBI CJIOKEHUS U YMHOXEHUS,
pacrpeeTuTeNIbHbIN 3aKOH YMHOXEHUSI OTHOCUTEIBLHO CIIOXKEHHS, 000CHOB8aHUe
an2opUmMMO8 BbINOJHEHUS APUPMemudecKux Oeucmaull.

CreneHb ¢ HATYpPaJIbHBIM MOKA3aTeJIeM

3anuch yucaa B BUJE CYMMBI Pa3psi/IHbIX CIaraéMblIX, MOPSIOK BBIMOJIHEHUS
JNEUCTBUA B BBIPAXKECHUAX, COJIEP)KAIIMX CTENEHb, BBIYUCICHUE 3HAYCHUU
BBIPAXXEHU U, COAEPKAIIUX CTEICHb.

YucaoBble BHIpAKeHU

UucnoBoe BbIpaXXKEHUE U €r0 3HAUYCHUE, MTOPSIOK BBITIOJIHEHUS ICHCTBUM.

Jlesienue ¢ ocTaTKOM

JleneHre C OCTaTKOM Ha MHOXECTBE HATypaJdbHBIX YHCEJ, CBOUCMEA
Oenenusi ¢ ocmamxom. lIpakTuuecKkue 3aa4u Ha JIJICHHE C OCTaTKOM.

CaBoiicTBa M IPU3HAKM J1€JIUMOCTH

CBOMCTBO AETMMOCTH CYMMBI (pa3HOCTH) Ha yucio. [Ipu3Haku AEITUMOCTH
Ha 2, 3, 5, 9, 10. llpusuaxu oenumocmu wna 4, 6, 8, 11. Jokazamenbcmeo
npuzHakos Oenumocmu. PelmieHue TPaKTUYECKUX 3ajad C [PUMEHEHUEM
MPU3HAKOB JECITMMOCTH.

PazyoxkeHue 4yncjia Ha MPOCTbIe MHOKUTEIN

[IpocThie B cOCTaBHBIC YHCIIA, peuteno Ipamocgena.

PaznoxeHne HaTypaJbHOTO YMCJIa HA MHOXUTEIN, PA3JIOKECHUE HA MPOCTHIE
MHOXUTENHU. Konuuecmeo oenumenet 4ucia, aicopumm pasiodCeHuss 4ucia Ha
npocmule MHONCUMEU, OCHOBHASL meopema apughmemuxu.

AJire0panvecKne BbIpasKeHU s

Hcnonp3oBanue OykB isi OOO3HAYECHMSI YHCEN, BBIUHUCICHUE 3HAYCHUS
anreOpanyecKkoro BbIPAXKEHUS, MPUMEHEHHUE alreOpanvyecKux BbIPAXKEHUN IS
3aMiCH CBOWCTB apu(METUUYECKHX ACHCTBUHN, MpeoOpa3oBaHUE alreOpandecKux
BBIPAKCHUU.

Jenurenu u KpaTHbIe

Jlenutenb W €ro CBOWCTBA, OONIMU JeauTeNb JBYX W 0OoJjiee YMHcen,
HauOONBIINK  OOIIMI  AENHTENlb, B3aMMHO MPOCTHIE YHCIA, HAX0XKICHUE
HaunbobIIero odmiero aenurens. KpatHoe u ero cBoiicTBa, o01iee KpaTHOE JIBYX U
OoJiee yucesn, HaMMEHbIllee 00llee KPaTHOE, CIIOCOObl HAXO0XKACHUS HAUMEHBIIETO
001IIeTO KPaTHOTO.
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Apodu
OO0bIKHOBEHHBIE 1PO0H

Hounst, yacTh, ApoOHOE YHUCIO, NpoOb. J[poOHOe UHCIIO Kak pe3ylbTaT
nenenus. [lpaBunbHbIe W HEMpaBUJIbHBIE APOOU, CMelIaHHas Apo0b (CMENIaHHOE
YHUCJTIO).

3anuch HAaTypallbHOTO 4YHCJIa B BHJIE APOOM C 3aJaHHBIM 3HAMEHATeNIeM,
npeoOpa3oBaHre CMENIAaHHOW ApOOU B HEMIPABWIHHYIO APOOb U HA00OPOT.

[IpuBenenue apobeit k obmemy 3HameHaTento. CpaBHEHHE OOBIKHOBEHHBIX
TpOOeH.

CrnoxeHue U BbIYMTaHUE OOBIKHOBEHHBIX JApOOEH. YMHOXKEHUE U JeJCHUe
OOBIKHOBEHHBIX JIPOOEH.

ApudmMeTndeckue I1eMCTBUS CO CMEIIaHHBIMU APOOSMH.

ApudmeTndyeckue I1eMCTBUS C IPOOHBIMU YUCITIAMHU.

Cnocobvl payuonanuzayuu 6blyUCIeHUll U UX NpUMeHeHue npu 8blNOJIHEeHUU
oelicmauil.

JecsiTHYHBIE IPOOH

Lenas u qpoGHas yactu AecsaTudHON npodu. [IpeobpazoBanue necITUUHBIX
npoOeii B OObIKHOBeHHBIE. CpaBHEHHE JACCATUYHBIX JpoOei. CroxeHne u
BBIYMTaHUE JECATHYHBIX apoOeit. OKpyriieHue ASCATUYHBIX ApoOeh. YMHOXKEHHE
U JIeJICHUE JAECATUYHBIX IpoOei. [Ipeobpazosarnue 00bIKHOGEHHBIX Opobell 6
Ooecamuutvle Opoou. Koneunvle u 6eckoneunvle oecsimuutvle OpooU.

OTHOUIEeHHE IBYX YHCEJ

Macmtab Ha miane u kapre. llpomopruu. CBoiicTBa MPOIOPIUH,
NpUMEHEeHHE MPONOPLUUNA U OTHOIIEHUH TIPY PELICHUU 3a/1a4.

Cpennee apupmeTnyeckKoe quce.l

Cpennee apudmermyeckoe JAByX uucel. M3o0pakeHue cpeaHero
apuMETHIECKOTO JBYX YHCEJ Ha YHCIOBOW MpsMoW. PemieHuwe mpakTHuecKux
3a/1a4 ¢ MPUMEHEHUEeM cpenHero apudmerudeckoro. Cpednee apugpmemuueckoe
HeCKOIbKUX YUcei.

ITpoueHTHI

[lonsitue mnporeHTa. BprymcieHne TPOLEHTOB OT YWCIAa W YHCIA TI0
W3BECTHOMY TMIPOIICHTY, BBIpQKEHHE OTHOIICHUS B TMPOIEHTaX. Pemienne
HECJIOKHBIX MTPAKTUYECKUX 3a]1a4 C MPOIICHTAMH.

JAnarpamMmmbl

CronbuaTeie W KpyroBble auarpaMmbl. H3BiedeHune wWHPOpMAUA W3
auarpamMm. M3zoopasiceHue ouazpamm no Yucio8blmM OAHHLIM.

PanmnoHnanbHbIe YHCIa
IHonoxuTenbHbIE H OTPUIIATEIbHbIE YHCIA
N3o0paxenne uducen Ha 4UCIOBOM (kKoopauHaTHOW) mpsimoil. CpaBHeHUE
yucesl. Moaynp 4ncia, reOMeTpuYecKas MHTepIpeTauus MOy yucia. JlencrBus
C MOJIOXKUTEIBHBIMU U OTPULATEIIBHBIMU YACIaMUA. MHOKECTBO LIEJIBIX YUCEIL.
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IlonsiTHe o0 panuoHaJbHOM uMciae. [lepsuunoe npeocmasieHue o
MHOJMCecmee payuoHaibHblx yucen. JIeNCTBUS ¢ pallMOHaIbHBIMU YHCIaAMHU.

Penienne TeKCTOBBIX 3a/1a4

Enuaunbl u3MepeHMil: [UIMHBI, IUIONIAAM, OOBEMa, MacChl, BPEMEHHU,
CKOPOCTU. 3aBUCUMOCTH MEXIY €JAUHUIIAMHU HW3MEPEHHS KaKJI0M BEIWYHUHBI.
3aBUCUMOCTH  MEXJAY  BEJIMYMHAMH:  CKOPOCTb,  BpEMs,  pPACCTOSHHUE;
MIPOU3BOIUTENLHOCTD, BpeMs, paboTa; 1ieHa, KOJTUYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHUeCKHUEe NEHCTBUSA

Pemienne TekcToBBIX 3adau apudmerndeckum crocodoMm. Mcmonb3oBaHue
TaOJIMI], CXeM, YepTeXKeH, IPYTrUX CPEIICTB MPEACTABICHUS JTAaHHBIX MIPU PEIICHUU
3a7a4u.

3amauyu HA ABMKEHHE, pa00Ty M MOKYNKHU

Pemienne HecnoXHBIX 3aJa4  HA JIBUKEHUE B IPOTHUBOIOJIOXKHBIX
HaIpaBJICHUSX, B OJTHOM HaIlpaBJICHUH, ABUKCHHUE IO PEKE MO TEYECHUIO U TTPOTUB
TedeHus. PelmeHne 3agay Ha COBMECTHYHO paboty. [IpuMenenue apobed mpu
pelleHnH 3a7ay.

3agaum Ha YacTH, 10JIH, POUEHTHI

Pemienne 3amady Ha HaAXOXKJACHUE YacTH 4YHMCIAa W YHUCIA IO €ro 4YacTH.
Pemienue 3amad Ha mpoueHThl U Joau. [IpumeHeHue mponopuuil Npu perieHuu
3a/1ad.

Jlornueckue 3agaun

Pemienne HeCIOXHBIX JIOTMUECKUX 3afad. Peuierue Jo2uieckux 3a0ad c
nomowwio epaghos, madbuy.

OcHOBHBIE MeTOIbI pelleHHs] TEKCTOBbIX 3aaay: apudMeTUYECKUI,
nepedop BapUaHTOB.

Harnsignas reomerpust

Ourypsl B okpyxatoieM mupe. Harmsaasle npeactaBienust o ¢purypax Ha
IJIOCKOCTH: IpsiMasi, OTPE30K, Jyd, yroJi, JOMaHas, MHOTOYTOJIbHUK, OKPY>KHOCTb,
Kpyr. YeTbIpexyrojibHUK, MPSIMOYTOJIbHUK, KBaJapaT. TpeyroiabHUK, 6uUobl
mpeyzonbHukos.  Ilpasunvuvie  mHo20y2onbHUKU.  V300paskeHHEe  OCHOBHBIX
reoMeTpudeckux Guryp. BszaumHnoe pacnonodxcenue 08YX NPAMBIX, 08YX
OKpYJHCHOCmEU, NpAMOU U OKpydcHocmu. JlmrHa OTpe3ka, JOMaHOW. EauHUIBI
n3Mepenuss JuuHbl. [locTpoeHue oTpe3ka 3amaHHOM JUIMHBL. Buael yrios.
I'panycnas wmepa yrma. H3MmepeHue u MOCTPOEHUE VYIIOB C  IMOMOIIBIO
TPaHCIIOPTHUPA.

[lepumetp w™HOTOyTrONBHUKA. [loHSATHME TUIOmAAM (QUTYpPBHI; €TUHUIIBI
u3Mepenus tiomanau. [lnomans npsMoyronapHUKa, KBampata. [IpubmmxenHoe
M3MepeHue miomaau Guryp Ha Kietdatoil Oymare. Pagnogenukue gueypul.

Harnsguele mnpencraBieHuss O  MPOCTPAHCTBEHHBIX — (urypax: Kyo,
napajielienunesa, nOpuMa, OUpaMmuaa, map, cdepa, KOHYC, UHUIUHJIP.
N3obpaxxenue mpocTpaHCTBEHHBIX GUryp. Illpumepwvr ceuenuii. MuocoepanHuxu.
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IIpasunvuvie mnozoepannuxu. IlpuMepsl pa3BepTOK MHOTOTPAHHUKOB, LIMJIMHIPA U
KOHYyca.

[lonsitue  obbema; enunuibl oObema. OObeM  HPSAMOYTOIBHOTO
napajjenenunena, Kyoa.

[lonsitue o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas U 3epKalbHas
cuMmMmeTpun. M300pakeHre CUMMETPUYHBIX (QUTYDP.

Pemienue npaktuyeckux 3ajay € IPUMEHEHHUEM IIPOCTEUIIMX CBOMCTB

duryp.

HUcropuss MmaTeMaTUKHU

llossnenue yugp, 6yxs, uepoenughos 6 npoyecce cuema u pacnpeoeyeHus
npooykmoe Ha Jpeswem bBnuowcnem Bocmoxe. Ceazv ¢ Heonumuueckoi
pesooyuell.

Pooicoenue  wecmudecamepuynoti  cucmemvl  cuucnenus. Ilosenenue
0eCAMUYHOU 3ANUCU YUCEL.

Poowcoenue u pazsumue apugpmemuxu namypanvuwvix uucer. HOK, HO/I,
npocmele yucia. Pewwemo Opamocghena.

llosgnenue nyna u ompuyamenvHvix yucen 8 mamemamuxe opesHocmu. Ponv

Huogpanma. Iouemy (—l)(—l) =+1?

Ilpoou 6 Basunone, FEeunme, Pume. Omxpvimue oOecimuunvlx OpooOell.
Cmapunnvle cucmemsl mep. [lecamuunvie Opoou u mMempudeckas cucmema mep.
JI. Maznuyxuil.

S kinace

81. HarypaJjibHble yncjaa H HyJb (15 gac.)

HarypaabHblii psig 4ucea U ero cpoicrBa. HarypanbHoe wwuclo,
0003HaUEHUE HATYpPAIbHBIX YHCEJ, MHOXKECTBO HATypaJIbHBIX YHCET M €ro
CBOMCTBa, M300paKCHHE HATYpaJIbHBIX YHCET TOYKAMH Ha YHCIOBOH IIPSIMOM.
Hcnonp3oBaHue CBOKMCTB HATYPAJIbHBIX YUCEN IIPU PELICHUH 3a]1a4.

3anuch, U YTeHMEe HATYPAJbHBIX 4YHcesd. Paznuune mexay mudpoil u
yuciaoM. llo3uimonHas 3amuch HATYypaJbHOTO YHCIA, IMOMECTHOE 3HAYCHUE
U GpPBI, pa3psiibl U KIACCHI, COOTHOIICHHE MEXKIY JBYMS COCETHUMU Pa3psTHBIMU
€UHULIaMH, YTEHHE U 3alUCh HATYpPaJIbHbBIX YHUCEIL.

OxkpyrijieHdue HaTypajdbHbIX 4Hceld. HeoOXomUMOCTh  OKpyTJICHUS.
[IpaBuiio OKpyTII€HUS HATYpPaJIbHBIX YHCEL.

CpaBHeHHe HATYpaJbHBIX 4Hces, cpaBHeHHe ¢ umuciaoM (. ITonstue o
CpPaBHEHHMM YHUCEJ, CPABHEHUE HATYpaJbHBIX YHCEN JAPYTr C APYTOM U C HYJIEM,
MaTteMaTH4ecKas 3aluch CPaBHEHUM, CIOCOObI CPABHEHHUS YUCEIL.

Harnsinnass reomerpusi. Ourypel B OKpyxkaromem wmupe. Harmsaneie
MpeICTaBIeHUs O (PUrypax Ha MIIOCKOCTH: MPsiMasi, OTPE30K, Ty, MHOTOYTOJIbHUK.
UeThlpeXyroiabHUK, MPSMOYTOJbHUK, KBaApaT, TPeyrojbHUK. M300paxkeHue
OCHOBHBIX reoMeTpuueckux puryp. nuna orpeska. ENUHUIBI U3BMEPEHUS IJTUHBI.
[TocTpoeHue oTpe3ka 3aJaHHOM JJIMHBI.

22



Tembl npoexkTHBIX pador: 1) Kak B crapuny cunranu Ha Pycu? 2) Cuéry
HapoJO0B MUpA.

82. Ciio:xkeHne ¥ BHIYUTAHME HATYPAJBHBIX unces (21 yac.)

HeiicTBusi ¢ HATypajJbHbIMH uucjgamMu. CroxeHue U BBIUYUTAHUE,
KOMITOHEHTBI CJIOKEHUSI U BEIUMTAHUS, CBS3b MEXIY HUMHU, HAXOXKECHUE CYMMBI U
pPa3HOCTH, W3MEHEHHE CYMMbl U PA3HOCTH TMPU H3MEHEHHM KOMIIOHEHTOB
CJIOKEHUS W BbIUATAHUA. llepemMecTUTENbHBIA W COYETATEIbHBIM 3aKOHBI
CIIOXKEHUSI.

YucsioBble BbIpaxeHusi. YNCIOBOE BRIPAXKECHHUE W €T0 3HAUCHUE, MOPSIOK
BBITIOJIHEHUS ICMCTBUN.

AureOpaunydeckue BbipaxkeHusl. bykBeHHbIE BbIpaxkeHus. lMcmnonab3oBaHue
OykB Juisi 00O3HAY€HUsI 4YHUCEJ, BBIUUCIECHUE 3HAYECHUS airedpanyecKkoro
BBIPOKCHUS, MPUMEHECHHE are0pandecKuX BbIPAKEHUW I 3alUCH CBOMWCTB
apupMEeTHUECKUX JeUCTBUH, MpeoOdpa3oBaHUE alreOpPauvyecKuX BBIPAKCHUI.
BykBeHHas 3amuch CBOMCTB CIIOKEHHS U BHIYUTAHUA. Y paBHCHUE.

Tembl mnpoexkTHbIX pador: 1) Cucrembl cuUHCIEHHS B MOPOUUIOM U
HacTodIeM. 2) MaremMarnyeckoe myTelecTBUE MO «JIEHTE BPEMEHN.

83. YMHoO:KeHHe U JeJIeHHe HATYPaJbHBIX ynces (27 Jac.)

YMHo:xkeHne u JejeHue. KOMIIOHEHTHI YMHOXXCHUS W JICJICHHS, CBS3b
MEXIy HUMH, YMHOXEHHE U JIeJIeHWE B CTOJOWK, JEJIeHHE YrOJIKOM, IPOBEpKa
pe3ysbTaTa ¢ MOMOIIbI0 MPUKUAKKA 0O0paTHOTO AeiicTBus. [lepemecTUTENbHBIN U
COYETATENIbHBIA 3aKOHBI CIIOKEHUS M YMHOXKEHHUSI, paclpeleUTEIbHbII 3aKOH
YMHOKEHUSI OTHOCUTEIBHO CIOKEHHUS.

[esienne ¢ octaTkoM. JleneHue HaTypalibHBIX yKcen. J(eleHne ¢ 0CTaTKOM
HA MHOXECTBE HATypaJbHBIX YHCEJ, CBOICTBA [JEJIEHUA C OCTAaTKOM.
[IpakTrueckue 3a7a4u Ha AEIEHUE C OCTATKOM.

CreneHb ¢ HATYPAJIBbHBIM MOKAa3aTeJIeM. YTIPOLIEHNUE BbIPAKEHU. 3aMKch
yycia B BUAE CYMMBI pa3psiIHBIX CIAraeéMbIX, MOPSAJIOK BBIOJHEHUS JIEWCTBUM,
BBIUKCIICHUE 3HAYEHUN BBIPAXKEHUM, COAepKalluX creneHb. CTeneHp uwuca.
KBagpat u xy0 uncna.

Tembl mpoekTHbIX pador: 1) MaremaTuyeckue BEIMYMHBI M 4YHCIA B
CK3KaX, [MOCJIOBHUIAX U TOOBOpKax. 2) Maruyeckue 4ucia.

84. Ilnomaau u odobembl (12 yac.)

HHonsaTue miaomaau ¢urypsl. Popmynsl. [lmomane npsAMOyroyibHUKA,
kBagpata. EnuHuibl uamepenus miomanu. [pubnuxenHoe usmepeHue miomaau
duryp Ha KIeTyaToi Oymare.

Ilousitue  o0bema.  IIpsmoyronpHbli  mapamenenunen.  O0beM
MPSIMOYTOJILHOTO TIapayieNienunena, Kyoa. Enuauie oobema.

Tembl npoekTHBIX padot: 1) Tanrpam. 2) ['eomeTpudeckre roioBOIOMKH.

85. O0bIKHOBEHHbIE APooH (23 yac.)
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Apodu. OxpyxHOCTh U KpyT. o, gacTts, ApoOHOE uKciio, Apodk. J{podHoe
YUCIIO KaK pe3ynbTat JaeiaeHus. CpaBHeHHE OOBIKHOBEHHBIX ApoOei. [IpaBunbHbIe
U HENpaBUJbHbIE ApoOM, CcMelaHHas JpoOb (CMEIIAHHOE YHCIIO). 3aIuch
HATypaJbHOrO YKcia B BUJIE JpoOU C 3aJJaHHBIM 3HAMEHAaTeleM, MpeoOpa3oBaHue
CMEIIIaHHOU JpoOU B HEMPABUWIBHYIO IPOOL U HA00OPOT.

Cio)keHHMe W BbIYHTAHME OOBIKHOBEHHBIX JpoOeil. CroxeHue u
BBIYUTAHHUE OOBIKHOBEHHBIX JAPOOEH C OJWHAKOBBIMHU 3HameHaTeaMu. CloKeHHe
W BBIYMTAaHUE CMEIIAHHBIX YHcCell. Apudmernyeckue IeUCTBUA C APOOHBIMU
YHCIIAMHU.

Tembl mpoekTHBIX padotr: 1) [Ipobu B crapuHHBIX 3amadax. 2) Hcropus
Borpoca «Bo CKOJIbKO pa3 JITIMHA OKPYKHOCTH OoJiblle €€ AuameTpa.

86. Cyio:keHHe M BbIYMTAHHE AeCATHIHBIX Apodeii (13 vac.)

Jecsituunble ApoOou. JlecstuuHas 3anmuck ApoOHBIX yucen. llemas wu
IpoOHast yacTu AecaThuuHOM apobu. [IpeoOpazoBaHue OOBIKHOBEHHBIX JpoOeil B
necatuunble. CpaBHEHHME JECITHYHBIX Jpobeit. CliokeHWe U BBIYUTAHUE
necaTuuHbIX apoOeit. [IpubmmkHHBIE 3HaYeHUs uncen. OKpyrieHue NeCATUIHBIX
TPOOEH.

Tembl mpoeKTHBIX pador: 1) [lepBrlit yueOHMK MaTeMaTHKH Ha Pycu.

2) JlecatuuHasi cucteMa Mep.

87. YMHO:KeHHe U JIeJIeHne JecATHYHBIX Apooeii (26 uac.)

YMHoOKXeHHe U [IeJIeHre JeCATUYHBIX Ipo0eil Ha HAaTypaJIbHbIE YN CJIA.

YMHOKeHHe TeCATUYHBIX Apo0deii.

esienne HA 1ECATUYHYIO IPO0b.

Cpennee apudmerudeckoe. CpenHee apudmeTnyeckoe JABYX UHCET.
N3o0paxenue cpenHero apuMETHYECKOTO JIBYX YHCEI Ha YHCIOBOW MPSIMOIA.
Pemenue nmpakTHYecKux 3a7a4 ¢ MPUMEHEHUEM CPEIHETO apuPMETHIECKOTO.

Tembl nmpoekTHbIX pador: 1) Bcé o mecarmunbix apo0Osx. 2) CuérHbie
IpUOOPHI.

88. UHCcTpyMeHTHI A1 BhIUNCIeHNi 1 n3MepeHuii (17 gac.)

Hpouentel. MukpoxkanbkynsaTop. [lonsatue npouenra. Beruncienue
MPOLIEHTOB OT YKCJIAW YKCIIA 110 U3BECTHOMY MPOLIEHTY, BHIPAKEHNUE OTHOIICHUS B
npoieHTax. Perenne HecnoXHbIX MPAKTUYECKUX 3a/1a4 C MPOLEHTAMH.

¥Yroa. Buae! yrinos. [IpssMoli u pa3BpHYTBIN yroi. YepTKHbIN TPEYTrOJIbHHUK.
I'pagycnas mepa yria. I3mMepenne u noCTpOoeHUE yIJIOB C TOMOIIBIO
TPaHCIIOPTHUPA.

Muarpammbl. KpyroBeie muarpammbl. 3Brneuenune wuHboOpMammu w3
IarpamMm.

Tembl npoekTHbIXx pador: 1) ITouemy B okpyxnocT 360°. 2) Ckas o
T€OMETPHUH.

§9. MHuo:xecTBa (6 yac.)
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MHuoxecTBa 7| OTHOLEHUSHA MEXKIY HUMH. MHokecTBO,
Xapakxmepucmuyeckoe C80UCME0 MHOMCecmad, SIEMEHT MHOXECTBa, nycmoe,
KOHeuHoe, Oeckoneunoe  MHOMCECMBO. [TogmMHOXeCTBO. OTtHolieHue
MPUHAJJICKHOCTH, BKIIOYEHHUS, PABEHCTBA. OJIEMEHThl MHOXECTBA, CIIOCOOBI
3aJ1aHUsI MHOXECTB, PACNO3HABAHUE NOOMHONCECME U INEMEHMO8 NOOMHONCECTNE C
UCNOIb308aHUEM KPY208 Jiliepa.

Onepanuu Hag MHOkecTBaMu. [lepeceyenne u 00beIMHEHNE MHOXKECTB.
Pasnocms mnoowcecms, dononnenue muoscecmea. Mnmepnpemayusi onepayuii Hao
MHOJHCECMBAMU C NOMOWBIO KPY208 Juiepa.

Tembl npoekTHBIX padoT: 1) MHOXecTBa BOKpYT Hac. 2) Perenue 3aiad ¢
MOMOIIBIO KPYroB Dujepa.

IToBTOpenne. Pemenue 3amau (10 uac.)

Hcnosab3oBaHue pe3epBa yueOHOr0 BpeMeHU

B paboueit nporpamme npenmMera BbiAeIeHO Ha ToBTopeHue 10 yacos,
KOTOpPBIE pacIpeiesieHbl CIEIYIOIINM 00pa3oMm:
Harypanpubie uncna. Otpesok. Jimnaa orpeska. Tpeyronbhuk (1 gac). [1nockocTs,
npsamas, nayd. Ikaner u koopauHatel (1 wac). CroxkeHue W BBIYUTAHHE
HATYpaJIbHBIX YHCEN. Y MHOXKECHHE U JCICHUE HATypaJIbHBIX yucen (1 Jac).
[Tnomanu u o6bembl (1 4dac). CioxxkeHue W BBIYUTAHUE APOOCH ¢ OJMHAKOBBIMHU
3sHameHarenssMu (1 yac). CiokeHrue W BBIUMTAHHE JECATHYHBIX Jpodeit (1 uac).
YMHOXeHHe u JereHue JecsITHYHbIX apobeit (1 uac). Ilpouentsr (1 wac).
Konrtponsnas padota Ne 15 ( 1gac). 3mepenue yrios. Tpauncrioptup (1 gac).

6 kaacce

81. eaumocthb unce (20 gac.)

CBoiicTBa M mNpPU3HAKU JeJUMOCTH. CBOICTBO JIEIMMOCTH CYMMBI
(pasnoctn) Ha uymcimo. Ilpusnaku memumoctu Ha 2, 3, 5, 9, 10. Pemcnue
MPaKTUYECKUX 33/1a4 C TPUMEHEHHUEM MTPU3HAKOB JEITUMOCTH.

PazjioxkeHue 4mcja Ha NPOCTbie MHOXKHUTeNAHM. [IpocThie UM COCTaBHBIC
yucna. PaslokeHue HaTypajJbHOrO 4YHCJIa Ha  MHOXKWTENM, pPa3JIoKEHHE Ha
MPOCTHIE MHOKHUTEH.

Jenurenn U KpaTHble. J[eUTEIb U €ro CBOMCTBA, OOIIMI JeIUTENb ABYX U
Oosee 4mcen, HaWOONBIIMK OOIMUK JIEIUTENb, B3aWMMHO IPOCTHIC YHUCIIA,
HaxoJXXJICHUE HamOoJblIero odmero aenurtelis. KpaTHoe m ero cBoicTBa, olIee
KpaTHOe JAByX MW Oojiee 4dHcCen, HaWmMeHbIIee oOImee KpaTHOe, CIOCOOBI
HaxO0’KJICHUS HAUMEHBIIIETO 00IIIeTro KPaTHOTO.

Tembl npoekTHbIX pador: 1) [Ipu3Haku neTUMOCTH HATypajJbHBIX YUCEI.
2) IIpocThie uncaa B MU POBAHHH.

§2. CinoxkeHnne u BbIYMTaHHMe ApoOeld ¢ pasHbLIMHU 3HAMeHaTeJassMu (22
yac.)

OcHoBHOe cBoicTBO ApodOu. Cokpamenue apooei. IlpuBenenue apodeit k
oOmemy 3HameHatento. lloHsTMe O HauMmeHbllleM OOIlEM 3HaMEHaTele
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HECKOJBbKHUX JApo0Oeil. CpaBHeHHME OOBIKHOBEHHBIX  apobei. CrnoxxeHue u
BBIYMTAHNE OOBIKHOBEHHBIX Jpo0Oeil. Apudmerndeckue AEHUCTBUA €O
CMEIIaHHBIMU Ipo0sAMH. Apu(pMETUYECKHUE TEUCTBUS C TPOOHBIMU YHCIAMHU.

Tembl nmpoexktHbIX pador: 1) Hlkona Ilugaropa. 2) Ilpuémsr ObICTpbIX
BBIYHCIICHUN.

83. YMHoO:KeHHe U JejieHne 00bIKHOBEHHBIX JIpodeii (32 vac.)
YMHOXEHUE U JEJICHHUE OOBIKHOBEHHbIX  JIpoOei.  Ilpumenenue
pacmlpefieMTeIbHOTO CBOMCTBA yYMHOXKeHHUsA. Haxoxknenue apodbu OT dwucia.
Haxoxnenne uucma mo ero apoou. JpoOHbie BeipakeHHs. Pemenwe 3amau Ha
HaXO0’KJICHUE YACTH YUCJIa U YHCTIa 110 €T0 YacTH.

Tembl poekTHBIX padoT: 1) MoaenupyeM MHOTOTPaHHUKH.

2) O6bIKHOBEHHBIE ApoOu Ha Pycu.

§4. OtHomeHusi u nponopuuu (19 gac.)

OtHomenue aByX yucesa. Otnomenus. [Iponopuuu. CoiicTBa IpOMOPIIHIA,
NpUMEHEHHE MPOMOPIMI 1 OTHOLIEHUH Mpu pemieHuu 3anay. [Ipsmas u obparHas
NPOMOPLUHOHATBHBIE 3aBUCUMOCTA. Macmrtad Ha 1uiaHe W kapre. JlnuHa
OKPYXHOCTH U ILIOIIAb Kpyra. Harnsiueie npeacTaBieHusi O MPOCTPaAaHCTBEHHBIX
¢durypax: map, chepa.

Tembl npoekTHBIX padoT: 1) 3onotoe ceyeHue. 2) CuMMeTpus B IPUPOJIE.

85. IMoJ1oskuTEILHBIE U OTPHIIATEIbHBIE Yyncaa (13 yac.)

N3o0paxenue yucen Ha YUCIOBOM (KOOpAWMHATHOW) mpsmoil. CpaBHEHHE
gucen. [IpoTtuBomnonoxsHele  uyuciaa. Moayiap — 4YHWClIa, TE€OMETpHYECKas
UHTEpIpeTauus MOyl unciia. MHOKECTBO LENbIX Yncell. VI3MeHeHre BEIMYHH.

Tembl npoexkTHbIX pador: 1) Mcropuss BOZHUKHOBEHM OTpPUIIATEIbHBIX
yuce. 2) [lyreliecTBre Mo «JIEHTE BPEMEHW.

86. ChoxkeHne W BBIYMTAHHE NOJOKHUTEJBHBIX H OTPULATEIbHBIX
yuces (11 gac.)

Ilousitue 0 pannoHaJbHOM umcjae. CloXeHUE 4YHCEN C MOMOIIBIO
KOOPAMHATHOM NPsAMOM. JIelCTBUA C palMOHAIIBHBIMU YUCIIAMH.

CrnoxeHue nojaoKUTeNbHbIX yuced. ClioKeHne OTpUIATEIbHbBIX YHCEIL.
CrnoxeHue yucesn ¢ pa3HbIMU 3HaKamMu. Beruurtanue.

Tembl mpoekTHBIX pador: 1) UTo MBI 3HaeM O pa3BUTUU MATEMATHUKHU B
Nunuu u Kutae. 2) Martematuku Cpenneit Azun | X-XV Bekos.

87. YMHO:KeHUe U JieJIeHHE MOJOKUTEJbHbIX H OTPHIATEIbHBIX YHCE
(12 gac.)

YMHOXKEHNE OTpULIATENbHBIX 4YHUCEN. J[leneHne OTpUIIaTENbHBIX YHUCEIL.
[lonsitue o panuoHanbHOM uwmcie. JlecaTuyHoe NpUOIMKEHUE OOBIKHOBEHHOMU
npobu. CBOMCTBA JIEUCTBUH C pallMOHATBHBIMU YUCIaMHU.

Tembl npoekTHBIX pador: 1) Matemaruka Bokpyr Hac. 2) I'padsbi.
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§8. Pemienne ypaBuenuii (15 vac.)

[Ipocreiimme  mpeoOpa3oBaHUS  BBIPAXKEHUMN:  PACKPBITUE  CKOOOK.
Koadpdunment. IlpuBeneHue mnon0OHBIX ciaraembiX. PereHue JHMHEHHBIX
ypaBHeHH. OO1IMe NprueMbl peIeHMs] JIMHEWHbBIX YPaBHEHUH.

Tembl npoekTHBIX padot: 1) Juodant. 2) ¥ uctokon anredpsl.

§9. Koopaunatel Ha miockoctH (13 vac.)

[lepneHauKyIsIpHBIE u napaiesibHbIe IIPMBIE. ITocTpoenue
NEepHNEHAUKYIsApa K TMpsSAMOA € TOMOUIBIO  TpeyrojdbHuka. IlocTpoenue
napajuieNbHbIX TNpsAMbIX. [IpsMoOyrosibHass cuctemMa KOOpPAMHAT HA IUIOCKOCTH,
abciucca W opauHata Toukd. [Ipumepsl crtonmbuateix auarpamm. Illpumepsi
rpadukoB. M3Bneuenue undpopmaiu u3 guarpaMmm.

Tembl npoexkTHbIX pador: 1) VcTopuss BO3HHUKHOBEHHM KOOpAMHAT. 2)
JI. Marauukui.

IMoBTOpenne. Pemenue 3axay. (13 uac.)

Hcnonns3oBanne pe3epBa yueOHOro BpeMeHH

B paboueit nporpamme npenMeTa BbIACIEHO Ha TOBTOpeHue 13 yacos,
KOTOpPBIE pacIpeiesieHbl CIEIYIOIINM 00pa3oMm:
Hemumocts umcen (1 dac). CpaBHeHHE, CIOXKCHHE U BBIYMTAHHE ApoOed ¢
pa3HbBIMU 3HaMeHarelasiMu (2 d4aca). YMHOXKEHHWE M JeJeHHe OOBIKHOBEHHBIX
npobeit (2 wyaca). OtHomeHuss W mnpomnopuuu (2 yaca). [lojoxxutenvpHbIE U
oTpuIatesbHbie uncia (2 yaca). Koopaunathas miockocts (1 yac). KontponbHas
pabota Ne 15 (1 gac). MtoroBoe moBropeHue Kypca MaTeMaTUKH 5-6 KitaccoB (2
yaca).
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3.TemaTnuyeckoe IIAHMPOBAHME /ISl S-6 KJIACCOB C onpeae/IeHMeM OCHOBHBIX BUA0B Y4eOHOM JesITeJIbHOCTH €
ucnoiab3oBanueM odopynosanus lenrpa «Touka pocra»

Paszgen Konuuec Tembl, BXoasilue B JaHHBII Konuuect XapakTepucTHKA OCHOBHBIX BU/I0B AeSITEJIbHOCTH OcHoOBHBIE
TBO paszeJ BO 4aCOB 00yyarmmxcs HanpasBJIeHUs
4acoB (Ha ypoBHe yueOHBIX JAeiicTBMIA) BOCIIUTATE/Nb
HOM
AeSITeJIbHOCTH
TemaTnuyeckoe nuIaHnpoBaHue y4eOHOro marepuaja. MaremaTuka S kJacec.
(5 yacoB B Heen, Beero 170 yaca)
15 0O603HaueHne HaTypaIbHBIX YUCEI 3 OnwuceiBaTh  CBOWCTBa  HarypaipHOTOo  psima. Bepwo | 1,3,5,7

Otpe3ok. [JnuHa oTpeska. UCIIOJIb30BaTh B peuyd TepMUHBI Iu(pa, uyuciao. HazpBaTh
TpeyroapHuK KJIACChl U paspsiibl B 3alUCH HATypaJbHOrO 4ucia. Yurtate u
InockocTts. [psamas. JIyu 2 3alMChIBaTh HATypajbHbIE YHUCIA, OMNPENCIATh 3HAYHOCTh
IIkassl ¥ KOOPAUHATEI 3 YyCclia, CPaBHUBATh M YINOPAIOYMBATH HX, TpaMMATHYECKU
MeHlblie HiId 60IbIIIe 3 NpPaBUJIBHO  YUTaThb  BCTpEYAIOUIMECs  MAaTeMAaTHYECKHE
KoHTposibHas padota Ne 1 1 BbIpakeHUs. Pacmo3HaBaTh Ha uepTexkaxX, pHUCYHKaX, B

§1. HarypaabHble 4nc/ia U HIKAJIBI

OKPY’KarollleM MHUpe TreoMeTpudeckie GUrypbl: TOUKY, OTPE3OK,
OpsIMylo,  JIyd,  JIONOJIHUTENIbHbIE  JY4H,  IUIOCKOCTb,
MHOTOYTOJIbHUK. [TpuBoauTH MIPUMEPBI aHAJIOTOB
reoMeTpuueckux Quryp B okpyxkaromem Mmupe. M3o0paxaTth
reoMerpuueckue GUrypbl U UX KOHGUTypauuu OT PYKH U C
UCIIOJIb30BAHUEM UYEPTEKHBIX HHCTPYMEHTOB. M300paxkarhb
reoMmerpuueckue Gurypsl Ha kierdatod Oymare. V3mepsats ¢
MOMOIIBI0O WHCTPYMEHTOB M CpPaBHUBATh JJIUHBI OTPE3KOB.
Ctpouth OTpe3KH 3aJaHHOW IJIMHBI C MOMOIIBIO JTUHEHKU U
HUpPKyJs. BeipaxkaTh OHU €AMHUIIBI U3MEPEHUS UTHHBI Yepes3
npyrue. Ilonp3oBaThecsi pa3nuuHbIMU MIKajgamu. OmnpenensTh
KOOpJIMHATY TOYKM Ha Jyd4e M OTMeuYaThb TOYKy Mo eé
KoOopauHate. BpIpaxkaTb OJHM €IMHULBI HU3MEPEHHS] MacChl
yepe3 Japyrue. BpImonmHsATe mepebop BceX BO3MOXKHBIX
BapMAHTOB sl TMepecuéra OOBEKTOB WM KOMOWHAIUi,
BBIICTISITh KOMOMHAIIMYM, OTBEYAIOIINE 3aJaHHBIM YCIOBHSIM.
Pemate TekcToBbIe 3adauu apu(METHYECKHUMH CIIOCOOaMHU.
28Ananu3upoBaTh " OCMBICJTUBATH TEKCT 3a/1a4u,




nepeopMyHpoBaTh  YCIIOBHE, H3BJICKaTh HEOOXOIUMYIO
UHPOpPMALIHIO, MOJCIUPOBATh YCIOBHE C TIOMOUIBIO CXEM,
PUCYHKOB, pEaJbHBIX IPEAMETOB; CTPOHUTH JIOTHYECKYIO
[ETMOYKY PacCyXIEHUH; KPUTHUECKH OLEHUBATH MOJYYEHHBIN
OTBET, OCYIIECTBIISAITh CAaMOKOHTpPOJIb, TPOBEPssi OTBET HA
COOTBETCTBUE YCIIOBUIO. 3alMChIBaTh YHCIA C IOMOIMIBIO
pumcknx nu¢p. HccnemoBaTh mpocTedIIMe  YHCIOBBIE
3aKOHOMEPHOCTH, TIPOBOJUTH YHCIIOBBIE SKCIIEPUMEHTHI.

§ 2. CiioxkeHue u

BbIYUTAHUEC
HaTypaJdbHbIX YHUCEJI.

21

CrnosxeHure HaTypaibHBIX YUCEN U

BEITTOHATE CclIOKEHWE W BBEIUMTAHHE HaTypaJbHBIX YHCCII.
BepHo HCII0JIB30BaTh B pC€UYU TCPMHHBI: CyMMa, cCJaracMmoc,

Pa3HOCTb, YMCHBIIAEMOEC, BBIYMTACMOC, YUCIIOBOC BBLIPAXKCHUC,

3HA4YCHUEC YUCJI0BOr0 BBIPAXKCHUA, YpaBHCHHE, KOpPCHb

YpaBHEHMS, TEPUMETP MHOTOYIOJIbHUKA. Y CTaHaBJIMBAThH
B3aMMOCBSI3M MEXKIY KOMIIOHEHTAMU W Pe3yJbTaTOM IMpHU

CJIOKCHHU U BBIYMTAHHNH, HCIIOJIB30BATh HUX IJIA HAXOXIACHUA
HEU3BECTHBIX KOMIIOHEHTOB JICfICTBHfI C 4YHCIIOBBIMH U

€ro CBOMCTBA >
Brruntanue 4
IIpoBepounasi padora Ne 1 1
UwucnoBble 1 OyKBEHHBIE 3
BBIPKCHHSI

BykBeHHast 3anucy CBOHCTB 3
CIIO’KEHHUS ¥ BEIYMTAHHSI

VYpaBHeHue 4

OYKBEHHBIMU BBIPAKEHUSMHU. dopmynrpoBaTh

2.4,6,8
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KonTpoabnas padora Ne2

[IEPEMECTUTENIBHOE M COYETATEJIbHOE CBOMCTBA CIIOKEHMUS
HaTypaJIbHbIX 4YHCEJN, CBOWCTBA HYJI HpPU  CIOXKEHUMU.
@opMyIMpOBaTh CBOWCTBA BBIUUTAHUS HATypaJbHBIX YHCEIN.
3anuchiBaTh CBOMCTBA CJIOXEHHUS M BBIYMTAHUS HaATypallbHBIX
YHucell C TMOMOIIBI0 OyKB, NMPEoOpa3oBBIBATE HA HMX OCHOBE
YHUCIIOBbIE  BBIPAKEHHUS U HUCIOJB30BAaThb  UX UL
panuoHaIu3aluu MIUCbMEHHBIX u YCTHBIX
BBIUMCIICHUI.IPAMMATUYECK BEPHO YWUTaTh UHUCIOBbIE U
OYKBEHHBIEC BBIPAKEHUS, COJEpIKAIIUe IEHCTBUS CIOXKEHHS U
BbIUMTAHUA. 3alUChIBaTh OYKBEHHBIE BBIPAKEHUS, COCTABIIATH
OYKBEHHBIE BBIPAKEHHUS IO YCIOBUSAM 3adady. Bpluucisirsb
YHCIIOBOE 3HAU€HHE OYKBEHHOIO BBIPAXEHHUS MPHU 3aJaHHBIX
3HauUeHUsAX OYKB. BBIYMCIATH MepUMETphl MHOTOYTOJIBHUKOB.
CocraBiATh IPOCTEHIIME YpPAaBHEHMS [0 YCIOBHMSAM 3ajad.
Pemrate mpocrelimue ypaBHEHHsS Ha OCHOBE 3aBHUCHMOCTEN
MEXKIY KOMIIOHEHTaMu apudmMeTnyecKux JIEACTBHM.
AHanu3upoBarthb u OCMBIC/IMBATh TEKCT 3aJa4H,
nepedopMyIMpOBaTh  YCIOBHE, HW3BJIEKAaTh HEOOXOAUMYIO
UHPOpMaALIMIO, MOJEIUPOBATh YCIOBHE C IOMOUIBIO CXEM,
PUCYHKOB, pPCAIbHBIX IPEIMETOB; CTPOUTH JIOTHYECKYIO
LENOYKY PaCCyKICHHUM; KPUTUYECKU OLICHUBATH IOJIyYEHHBIN
OTBET, OCYILECTBIATh CAMOKOHTpPOJb, IIPOBEpssi OTBET Ha
COOTBETCTBUE  yCIOBMIO.  BpimomHsate  mepebop  Beex
BO3MOJKHBIX BapUaHTOB Ui Iepecyéra OOBEKTOB WIH
KOMOMHAIMH, BBIAEISATh KOMOMHALIMY, OTBEYAIOLINE 3aaHHBIM
YCIOBUSIM. Hccnenosatsb npocTeiimme YHCIJIOBBIE
3aKOHOMEPHOCTH, IPOBOJIUTH YNCIIOBBIE SKCIIEPUMEHTBI.

8§ 3.
YMHOKEHHE U

AejleHne
HATypaJbHbBIX

yuceJ 1 ero

CROMICTRO

27

YMHOKEHUE HATypaJIbHbIX YHACEII U
€r0 CBOMCTBa

BrimonssTe YMHOXCHHUEC W JCJICHUC HATYpPAJIIbHBIX YHUCCII,
JACJIICHUC C OCTATKOM, BBIYMCIIATH 3HAYCHUA CTEIICHEH. BepHo

JeneHnue

JleneHue ¢ 0CTaTKOM

HCIIOJIb30BaTh B PEUYHU TCPMHUHBI: IMMPOU3BCIACHUC, MHOXUTCIIb,
HYaCTHOC, OCIHMMOC, OCIUTCIIb, CTCIICHb, OCHOBAaHUC U

KonTpoabnas padora Ne3

IMMOoKa3arecijib CTCIICHHU, KBaApaT U Ky6 yHuciia. YCTaHaBJIWBaTh

YnpouieHue BEIPaKEHUI.

R, lWN O

B3aUMOCBA3U MCKAY KOMIIOHCHTAMH U PE3YyJIbTaTOM IIpHU

3,5,7,8
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[Tops ok BBINOJHEHUS IEUCTBUN

YMHOXKCHHUU W ACJICHHUH, UCIOJIB30BATh HX JIA HAXOXKIACHUA

Crenensp uncna. Kagpat u ky0o
qucia.

HEU3BECTHBIX KOMIIOHEHTOB JCWCTBUH C YHUCIOBBIMU U
OYKBEHHBIMU BBIPAKCHUSIMHU. @opMyJIHpOBATH

IIpoBepounas padora Ne 2

IIEPEMECTUTENIBHOE, COYETAaTebHOE M  PACIPENEIUTEIbHOE
CBOIiCTBa YMHOXCHUSA HATypaJlbHBIX YHCCII, CBOMCTBA HYIIST 1
€QUHULbl TNpU YMHOXEHMM U JeneHur. DopmynuposaThb
CBOIiCTBa ACJICHUS HATypaJIbHBIX YHUCCII. 3anuceIBaTh CBOMCTBA
YMHO’KEHUS U JIeJIeHUs] HaTypaJbHBIX YHCEJ C TIOMOIIIbIO OYKB,
npeoOpa3oBbIBaTh HAa HMX OCHOBE YHCIIOBBHIE W OYKBEHHBIE
BBIPAXKCHUA W HUCIOJB30BaTb HX Jid paluOHAIM3alnunu
IMUCBbMCHHBIX MW  YCTHBIX BBIHHCHCHHﬁ, A YyIOpOIICHUA
OYKBEHHBIX BBIpaXEHHH. ['paMMaTHyecKu BEpPHO YUTATh
YUCJIOBBIE M OYKBEHHBIC BBIPAKEHHS, COJEp)KAIIUe JTCUCTBUS
YMHOXCHUA, ACJICHUA U CTCIICHU. Yurate W 3aIMCHIBAThH
6yKBeHHI)Ie BBIPpAXKXCHUA, COCTaBJIATH 6yKBeHHI)Ie BBIPAXKCHHUA
10 YCJIOBUAM  3aJady. Breraucnare YHCJI0BOEC 3HAa4YCHUC
OYKBEHHOTO BBIp@XEHHS] MpPH 3aJaHHBIX 3HAYCHHUSIX OYKB.
CocTaBiaTh ypaBHEHUA 1O YCJIOBHSAM 3amgad. Pemars
MPOCTEUIIINE YpaBHEHUS HA OCHOBE 3aBHUCUMOCTEH MEXIY
KOMIIOHEHTaMH apu(PMETHICCKUX ACHCTBUIA. AHAIU3UPOBATh U
OCMBICIIMBATh TEKCT 3aJaud, Nepe@opMylnupoBaTh YCIOBHE,
U3BJIEKATh  HEOOXOIUMYK  HMH(OpMAIMIO, MOJEIUPOBAThH
YCIIOBUE C TOMOIIBIO CXEM, PUCYHKOB, peajbHbIX IPEIMETOB;
CTPOUTH JIOTHYECKYIO IEMOYKY PpacCyKICHHM; KPUTHUYECKH
OIICHUBATh IMOJYUYEHHBII OTBET, OCYIIECTBISATH CAMOKOHTPOJIb,
POBEPSisi OTBET HA COOTBETCTBHUE YCIOBHIO.
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§ 4. [Lnomaau u 00BLEMBI

12

Dopmyiibl

Pacno3naBare Ha yepTexkax, pUCyHKaX, B OKPY)KAIOIIEM MHUpE
reomeTpuieckue (Gurypsl, uMerone GopmMy IpSMOYTroIHHOTO
napamenenunena. [IpuBoauTh TpUMEpPH aHAJIOTOB  KyOa,
IPSMOYTOJIBHOTO TapajulelenuNeaa B OKPYXAIOIEM MHUpE.
N300paxkaTe NpsSMOYTOJbHBIA MHapajuieienue]l OT PyKH U C
UCTIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB. M300paxkats €ro
Ha KJeTdaToi Oymare. BepHO MCTONB30BaTh B peYl TEPMUHBI:
dopmyna, miouaab, 00bEM, paBHbIE (PUTYPBI, TPIMOYTOJIbHBIN
napajjenenumnen, —Kyo, rpaHu, pEéOpa W BEpIIMHEI
IPSMOYTOJIBHOTO MapauIeIenunesa.

MoienupoBaTh HECIOXHBIE 3aBUCUMOCTH C TTOMOIIBIO

dbopmyit; BBITIOJTHATH BBIUHUCIICHUS o
dbopmynamM.rpaMMaTHYECKd BEPHO YUTATh HCIIOJIB3YEMbIE
bopMyITHL. Boruncnars TUTOIIA AN KBaJIpaToB,

MPSIMOYTOJIBHUKOB M TPEYTOJLHUKOB (B MPOCTEHINNX CITydasx),
UCTIOJIB3YS (POPMYJIBI TUTOIIAN KBAAPATa M MPSMOYTOJIbHHKA.
BeipakaTs 0JIHU €IMHUIBI U3MEPECHHUS IIONIAIN Yepe3 APYyrue.
Beraucists 00BEMBI KyOa " MPSIMOYT'OJIBHOTO
napajuielenuneaa, HUCmoiab3ys ¢GopMmynsl o0béMa Kyba W

[Inomane. @opmyna miomaan
MPSIMOYTOJIbHUKA

OpSIMOYTOJIBHOTO  MapajjieNienunena.  BelpaxkaTb  OJHU
eIMHULIBI Hu3MepeHus o0béma dyepe3 Apyrue.MojenupoBarthb

EnuHuie1 uamMepenus mioiaaei

u3ydyaeMble TE€OMEeTpUUYECKHe OOBEKThI, HCIONb3Yys OyMmary,

[IpsimoyroapHBIN NapasuieIenumne;l

IUTACTUJINH, TPOBOJIOKY U Jp. Boimonnates nepebop Bcex

O06bemMbI.O0BEM  MPSMOYTOIBHOTO
napauiesienunea

BO3MOKHBIX BapHaHTOB I Iepecyéra OOBEKTOB WIIU
KOMOMHAIIMH, BEIACIATh KOMOMHALIMH, OTBEYAIOIINE 3aJaHHBIM

KontpoJabHasi padora Ne4

YCIOBUAM. Breraucnsars (I)aKTopI/IaJ'ILI. Hcnonp3oBaTh 3HAHUS O
3aBUCHUMOCTAX MCKAY BCIIMIYNHAMU CKOPOCTb, BpEMA, IIYTh IIPpU
peIICHUHN TCKCTOBBIX 3aja4. AHaJ'II/I3I/Ip0BaTB Hn OCMBIC/IIMBATh
TCKCT 3aJayu, nepe(bopMmepOBaTb YCJIOBHUEC, H3BJICKATb
H606X0,Z[I/IMYIO I/IH(bOpMaI_II/IIO, MOJCIIMPOBATH YCJIOBHUC C
IMOMOIBKO CXEM, PUCYHKOB, PCAJIbHBIX TIPCIAMCETOB; CTPOUTH
JIOTUYCCKYHO HECTOYKY paCCY)KHCHHﬁ; KPUTHYCCKN OLICHUBATH
HOHy‘leHHLIﬁ OTBCT, OCYHICCTBJIATH CAMOKOHTPOJIb, ITPOBCPAA
OTBCT HAa COOTBCTCTBUC YCJIIOBHUIO. BrinonsaTs INPUKHUIKY H

1,2,4,6

32




OICHKY B XOI€ BBIYHMCIICHUH.

23 OKpyXHOCTb U KpyT 2 Pacno3naBare Ha yepTexkax, pUCyHKax, B OKpyxkatomeMm mupe | 1, 4,57,8
Jlonu. OObIKHOBEHHBIE 1pOOU 4 reomeTpudeckue Qurypsl, umerommue (GopMy OKpPYKHOCTH,
CpaBHenue npobeii 3 kpyra. [IpuBoauTh NmpUMephl aHAIOIOB OKPY)KHOCTH, KPyra B
HpaBI/IJII)HI)IC U HEIIPaBUJIBHBIE 2 OKpyXaromem MUpeE. 1/1306pa>1<aT5 OKPY’KHOCTbH C
npobu UCIIOJIb30BAaHUEM  IUPKYJsa,  Imabiona.  MojenupoBarh
HpOBepquaﬂ paﬁo’ra Ne 3 1 HN3y4aCMbIC FEOMeTqueCKHe 06’BGKTBI, HCIIOJIb3 YA 6yMaFy,
Cl07KeH1e 1 BBIUUTaHNUE Apobeil ¢ MPOBOJIOKY W Jp. BepHO HCHOMB30BaTh B pPEYd TEPMUHBI:
O IMHAKOBBIMH 3HAMEHATCIISIMH 3 OKPY)KHOCTB, KPYT, UX Pagdyc ¥ JHAMETP, Ayra OKPY>KHOCTH.
Jlernerue u apoou 2 MoaenupoBath B rpadu4ecKoi, Ipe] METHOM GopMe MOHATHS
= M CBOWCTBA, CBS3aHHBIE C IIOHSATHEM JIOJH, OOBIKHOBEHHOM
e CMellagHble YHCIa 2
S npobu. BepHO WCIONB30BaTh B PeYd TEPMUHBL:  JOJIA,
= Cro’keHne U BEIYUTaHHE
= 3 OOBIKHOBEHHas1 JApoOb, YHCIWTENIb W 3HAMEHATelb Jpoow,
) CMEITaHHBIX YHCET
=2 MpaBUIbHAS H HETPaBIIbHAS Jpoow, CMeEIIaHHOE
= KoutpoJsbHas pabora Neb 1 .
= YHUCIIO.TPAMMAaTHYECKA BEPHO YWTATh 3alUCH JP0OeH u
%] o
& BBIPKEHUH, COJIepKaIUX 0OBIKHOBEHHBIC ApoOU. BEITIOIHATE
S o
§ CIIO)KEHHE€ W  BBIUMTAHHWE OOBIKHOBEHHBIX Jpobeld ¢
o OJMHAKOBBIMU 3HaMEHAaTEIsIMH, peoOpa3oBHIBATH
©
S HEMPaBUJIBHYIO JpoOb B CMENIAHHOE YHCIO M CMENIaHHOE
o) YUCIIO B HEMPaBWIbHYIO JpoOb. lcmonb30BaTh CBOWCTBO
w JNENeHWS  CyMMbl Ha  YUCIO Uil paldOHAIM3alluH
BBIYMCIICHHUI. PemaTh TeKCTOBBIE 3amauu  apu(METHUYESCKHUMU
criocobaMu. AHaIM3UPOBATH M OCMBICIMBATH TEKCT 3aJa4H,
nepedopMyIMpOBaTh  YCIOBHE, H3BJICKAaTh HEOOXOJIUMYIO
uH(pOpMaIMI0, MOJETUPOBATH YCIOBHE C IOMOIIBIO CXEM,
PUCYHKOB, pEalbHBIX MPEAMETOB; CTPOUTH JIOTUYECKYIO
LENOYKY pPacCyXKICHHI; KPUTUYECKU OLICHMBATH MOJIy4YEHHBIH
OTBET, OCYILECTBISATh CAMOKOHTpPOJb, MpPOBEpsisi OTBET Ha
COOTBETCTBUE YCJOBHUIO. BBITOTHATH NMPUKHUIKY U OIICHKY B
XOJI€ BBEIYMCICHHUH.

.= - 13 JlecsiTuuHas 3amuch ApOoOHBIX 2 3anuchiBaTh W YUTaTh JAecaTuuyHble napodu. Ilpencrausats | 2,3,4,5,6
o 3 ; = E S YHCen OOBIKHOBEHHBIC JIPOOM B BHJE JIECATHUYHBIX U JCCATUYHBIC B
W q.) v
= 2 S = E = CpaBHEHHUE NECATUYHBIX IpoOeit 3 BUJE OOBIKHOBEHHBIX. HaXOIWUTh NECATHYHBIE MPUOIUKEHUS

={ o

o = CnosxeHne U BEIYUTAaHHE 5 OOBIKHOBEHHBIX ApobOeir CpaBHHBATHh U YHOPSJA0YHUBATH
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JECSITHYHBIX ApoOeit

OxpyriieHue ynucesn

[TpubnnxeHHbIe 3HAYCHUS YHCEIL.

KonTpoabnas padora Ne6

JeCATUYHbIE JpoOH. BEHIMONHATE CllOKEHHE, BBIYUTAHHE U
OKPYIJIeHHnEe AECATHYHBIX ApoOeil. BBIMONHATE TPUKUAKY U
OLIEHKY B XOJ€ BbIUMCIEHUM. MCnoyib30BaTh 3KBHBAJICHTHBIC
IPEJCTaBICHUs JPOOHBIX 4YMCEN IpPU HUX CPaBHEHUH, NpPU
BBIYUCIICHUSAX. BepHO UCHOJIB30BaTh B pEYM  TEPMHUHBIL:
JecsITUYHAsE Ipo0b, pa3psiabl AECITHUYHON APOOU, pa3jIoKEHUE
JNECATUYHON NIpoOM 1O pazpsgaMm, NPUOTIKEHHOE 3HAYEHUE
yHclla ¢ HEeIOCTaTKOM (C HM30BITKOM), OKpYIJIEHHE dYHCcla J10
3aJaHHOlO0 pa3psga. paMMAaTHYCCKA BEPHO YHUTATh 3allHiCH
BBIDOKEHUM,  coiepKalllux  JecATUYHble ApoOu.Pemars
TEKCTOBBIE 3a/1a4u apumMeTHnyeCcKuMu CHOCO0aMHU.
AHanu3upoBaTh u OCMBICIIBAaTh TEKCT 3a/1a4y,
nepeopMynMpoBaTh  YCIOBUE, HU3BJIEKATb HEOOXOAUMYIO
uH(pOpPMALIMIO, MOJETUPOBATH YCIOBHE C IOMOUIBIO CXEM,
PUCYHKOB, peanbHBIX MIPEAMETOB; CTPOWTH
JIOMMYECKYIOLIETIOUKYPACCYK/ICHU; KPUTUYECKH OLICHUBATH
IIOJIyYEHHBIH OTBET, OCYHIECTBIIATH CAMOKOHTPOJIb, MPOBEPSA
OTBET HA COOTBETCTBUE YCIIOBHIO.

26 YMHOXEHUE JECATUIHBIX ApoOeit
Ha HaTypaJbHbIC YHCIIa

Jlenenue necATUYHBIX apoOei Ha
HaTypaJbHbIE YHCIIA

KontpoJsbHas pabora Nel7

YMHOXEHHE JECATUIHBIX ApoOei

Jlenenue Ha IECATHYHYIO IPOOb

Cpennee apudmeruyeckoe

IIpoBepounas padora Ne 4

§ 7. YMHOKeHUe U JeJieHHe JeCAITHYHBIX
apooei

R &N gk o

BBITIOHATE yMHOXEHHWE | JIeJICHHE JECATHYHBIX JpoOei.
BBITIOHAT, TPUKHUIKY W OLEHKY B XOJ€ BBIUYMCICHUH.
[IpencraBisiTh OOBIKHOBEHHBIE APOOW B BHUAC JECATUYHBIX C
MOMOIIIBIO JICTICHUS YHUCIUTENsS] OOBIKHOBEHHOW 1IpoOu Ha e
3HaMeHaTeNnb. VICmoab30BaTh 3KBUBAJICHTHBIC IPEACTABICHHS
JIPOOHBIX YKCeN IIPU UX CPaBHEHUH, MTPH BhIYKMCIICHUIX. Pemarth
3ajayd Ha Jpobu (B TOM 4HCIE 3aJadyd M3 PpeaJbHOU
MIPaKTHKH), HCIOJIB30BATh MOHSTHS
cpenHeroapuMeTHueckoro, CpeIHed CKOPOCTH M JAp. IpH
pEIICHUY 3a/1a4.

[TpuBOAMTH IPUMEPHI KOHEYHBIX U OECKOHESYHBIX MHOXKECTB.
AHaIM3UpOBaTh U OCMBICIIMBATh TEKCT 3aJ1a4H,
nepeopMynMpoBaTh YCIOBHE, U3BIIEKATh HEOOXOAUMYIO
uH(}OPMAIIHIO, MOJICTUPOBATH YCIOBHUE C TIOMOIIBIO CXEM,
PUCYHKOB, PEAJIbHBIX MPEIMETOB; CTPOUTD JIOMMUECKYIO
LEMOYKY PACCYKJICHUM; KPUTHYECKH OIIEHUBAThH MOJTYYCHHBIN

1,3,5,7
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OTBET, OCYILECTBIIATH CAMOKOHTPOJIb, IPOBEPSA OTBET HA
COOTBETCTBUE YCIOBUIO. BBINOTHATS NPUKHUJIKY U OLICHKY B
X0JI€ BLIYMCIIEHUH.

i ¥ u3MepeHui

v

§ 8. UHcTpyMEHTHI AJ15l BHIYMCIEHU

17

MUKPOKAIBKYIISITOP

OOBACHATD, UTO TaKOE MPOLEHT. [IpencTaBiasITh IPOLEHTHI B

[IponeHTslI.

Ipo0six u  apobu B mporeHTax. OcCylecTBISITh MOUCK

IIpoBepounas padora Ne §

uHpopmanuu (B8 CMU), conepxarieil 1aHHbIE, BBIpAXKEHHBIE B

VYrou. IIpsMoil u pa3BepHYThII
yroJi. HepTeKHbI TPEYroJIbHUK

MPOIICHTAX, MHTEPIPETUPOBaTh UX. Pemare 3amaun Ha
MPOLIEHTHl M ApoOu (B TOM 4YHCIE 3a7adyd U3 pPealbHOU

W3mepenue yrios. Tpancnoprup

NPAKTUKU, HCIOJB3YS MpU HEOOXOJUMOCTH KaJIbKYISTOP).

KpyroBsle nuarpammsl

[IpoBOAMTH HECIOXHBIC WCCIECNOBAaHUS, CBS3aHHBIE CO

Kontpoabnas pa6ora Ne8

RINW W (O

CBOWCTBAMHM JPOOHBIX YHCEN, ONHPAsACh HA YHUCIOBHIE
OKCIIEpUMEHTHI (B TOM  4YHCJI€ C  HCIOJIb30BaHUEM
KaJIbKYJISITOPa, KOMITbIOTEPA). BBITIOHITh TPUKUIKY U OIICHKY
B XOJI¢ BbIYMCIICHUN. Pacrio3HaBaTe Ha uepTexax, pUCYHKax, B
OKpY’KaIoIlleM MHUpe pa3Hble BUAbI yII0B. [I[puBoAUTH MpUMeEpHI
aQHAJIONOB 3TUX leoMeTpuuecKuXpuryp B OKpYKarolleM MHpeE.
N306paxaTh yriel OT PyKH U C HUCIOJIb30BAHHEM YEPTEKHBIX
WHCTpYMEHTOB. M300paxaTh yIiael Ha KieTdyaTtoir Oymare.
MonenupoBaTh pa3nuyHbie BUJIBI YITIOB. BepHo Hcnonb3oBaTh
B peud TEepPMUHBL: YIOJ, CTOPOHBI YINa, BepIIMHA YI7a,
OuccekTpuca yria; npsMou yroj, OCTpbIi, TYNO#, pa3BEPHYTHIHN
yITbl; 4epTEKHBINTPEYIOJIbHUK, TpaHCIOpTUup. M3mepsars ¢
MOMOUIBI0 MHCTPYMEHTOB U CpPAaBHUBATH BEIMYUHBI YITIOB.
Crpouth  yrmpl  3aJaHHONM  BEIUYMHBI C  TIOMOIIBIO
Tpancnoptupa. W3Bnekarb uHMOpManuioo U3 TAONIHUI U
quarpaMM, BBITIOJTHSTH BBIYMCIICHUS MO TAaOIWYHBIM JaHHBIM,
CpaBHHUBATh BEJIMYUHBI, HAXOIUTh HAUOOJIbIINE U HAUMEHBIIIHE
3HaueHus U ap. BeimonHaTe cOop mHbOpMANMK B HECTOKHBIX
ClIydasiX, OpPraHM30BBIBaTH WH(OpPMAIMIO B BHJE TaOIHI U
auarpaMMm, B TOM 4YHCIE€ C TOMOUIBIO KOMIIBIOTEPHBIX
nporpamm. [IpuBOANUTH MPUMEPHI HECTOKHBIX KIACCHU(pUKAIIUI
U3 pa3INMYHbIX 00JacTel KU3HU

2,3,6,7
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yucna, yucia-oaus-Heyvl, paiodiceHue Yucia Ha npocmole
MHOXMcumenu. Pemarb TeKCTOBbIE 3a/1a4u apu(METHIECKUMHU
crocobamu. BeITIONHATE epedop BCeX BOZMOKHBIX BAPHAHTOB
Ui Tiepecuéra 00BEKTOB MM KOMOUHAIIUH, BBIICIATH

6 [TonsTe MHOXeECTBA. 2 [IpuBOANTH MPUMEPHI KOHEYHBIX U OECKOHEYHBIX MHOXKecTB u3 | 1,5,7,8
< OOm1ast yacTb MHOXECTB. 5 oOnacti HaTypaibHbIX uyHcen. Haxomute oObeOUHEHHE W
2
& OObeTMHEeHNEe MHOYKECTB. nepeceueHne KOHKPETHBIX MHOXecTB. MWIumocTpupoBaTth
2 BepHo nim HEBEpHO 1 TEOPETUKO-MHOKECTBECHHBIC TMOHATHS C TIOMOIIBIO KPYroB
g IIposepounas padora Ne 6 1 Oitnepa. OOCyKIaTh COOTHOIICHHS MEXIYy OCHOBHBIMU
> YHUCIIOBBIMH MHOXECTBaMH. [IpUBOJIUTH TpUMEphl BEPHBIX H
=) HEBEPHBIX BBICKA3bIBAHWUW, BEPHBIX W HEBEPHBIX PABCHCTB H
“ HEPaBEHCTB. [TpuBOIUTH MIPUMEPHI HECJIOKHBIX
KJIacCU(PUKAIMI U3 pa3IMYHBIX 00acTel JKU3HU
S 10 Hrorosoe moBTOpEHUE Kypca 9 1,2,3,45,6,7,8
e . MaTEeMaTHKH S KJIacca.
25z HTorosasi KOHTpoOJILHAsK padora 1
S5 5
[ < Ne9
m Y »
S A~
=
TemaTnueckoe NJIaHMpPoOBaHHMe y4eOHOro marepuasna. Maremaruka 6 Kiacc.
(5 yacoB B Henes10, Beero 170 yaca)
20 Jlenutenu u KpaTHbIE 3 @opMynHpOBATH ONPEAEIECHUS IETUTENS U KPATHOTO, 2,4,6,8
IIPOCTOTO U COCTAaBHOT'O YKCIIa, CBOMCTBA U MPU3HAKU
[Tpusnaku nenumocty Ha 10, HA S U 3 nenuMocTH. JIoka3pIBaTh U ONIPOBEPTATh C TOMO-IIBIO
Ha 2 KOHTPIIPUMEPOB YTBEPKJICHUS O IETUMOCTH YHCEIL.
o [pusHaku nenuMocTy Ha 9 v Ha 3 2 Knaccuduuuposats HaTypaibHbIe YKciia (UETHBIE U HEYETHBIE,
2]
E HpOCTBIe U COCTABHBIE YUCJIA 2 10 OCTaTKaM OT ACJCHUSI Ha 3 U T. H.). HccnenoBathb
2 PasnoxeHue Ha IPOCTbIC MPOCTEHIIINE YUCIOBbIE 3aKOHOMEPHOCTH, TPOBOJAUTDH YHCIIO-
§ MHOKHTEITH 2 BbIE SKCIIEPUMEHTHI (B TOM YHCIIE C UCIIOJIb30BAHUEM
E Hau6ombmmii o6mHii 1eTuTeb. 3 KaJbKyJIATOPA, KOMIIBIO-TEpa). BepHO UCHoab30BaTh B peyu
5 B3auMHO [POCTBIE YHCIIA. TEPMUHBL: 0enumens, Kpamuoe, HAUOOIbLUWIUL 00Ul Oenumeny,
= HauMeHbliee 061Iee KpaTHOE. 4 HaumeHbulee oduee Kpamtoe, npocmoe “ucio, cocmastoe
— YUCI0, YemHOoe YUCIO0, HeYéMmHOoe YUCTIO, 83AUMHO NPOCMble
wn KonTpoabHas padora Nel 1 P
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KOMOWHAITNH, OTBEYAIOIINE 33 JAHHBIM YCIOBHIM. BBIUUCIATH
daxropuansl. Haxoquts oObeiMHEHNE U TIEpeceueHHe
KOHKPETHBIX MHOKeCTB. [IpMBOIUTH MpHUMEpBI HECTIOKHBIX
KJIaccu (UK U3 pa3IMYHbIX 001aCTeH KU3ZHU.
NnnroctpupoBath TEOPETUKO-MHOKECTBEHHBIE U JIOTUYECKHE
MOHSITUS C TOMOIIBIO IMarpamm Diiniepa —Benna.

22 OcHOBHOE CBOMCTBO ApoOH 2 DopMyIHpPOBaTH OCHOBHOE CBOHCTBO OOBIKHOBEHHOU JIpO0OH, 1,2,45,8
,: Coxpauienue apobeit 3 IIpaBUJIa CPABHEHUS, CII0KEHUS M BBIYUTAHUS OOBIKHOBEHHBIX
fg’ [Mpusenenue apobeii Kk 00IIEMY 3 npobeii. [IpeoOpa3oBbIBaTE OOBIKHOBEHHBIE IpOOU, CPAaBHUBATH
S E 3HAMEHATEIO0 U yIOPSIIOYNBATH UX.
2 g CpaBHeHUE, CIOKEHHE U BrInonHsATE clo)KeHne U BBIYUTaHHEe OOBIKHOBEHHBIX Ipo0ei 1
E z BBIUUTAHUEC )Ipo6ef/'1 C pa3HBIMH 6 CMCIIIAHHBIX YUCECII. FpaMMaTquCKH BCPHO YUTATH 3aIlIMCH
; = 3HAMEHATEIISIMHA HEPABEHCTB, COJIEPHKAITUX O6I)IKI—\I'OB6HHI)IC IpoOu, CyMMBI U
E § HpOBepquaﬂ paﬁOTa Ne 1 1 Pa3HOCTH OOBIKHOBEHHBIX Hp06eI/I. PemraTe TeKCTOBBIC 3aMaUn
- CII0’KeHUe M BEIYUTAHNE 5 apuPMeTHIECKUMHU CTIOCOO0aMH. AHATM3UPOBATH
E E CMEIIIaHHBIX YHCelT OCMBICIIUBATh TEKCT 3aJ1a4H, mepeopMyIupoBaTh yCIOBUE,
= KoHuTpoabHast padoTra Ne2 1 U3BJIEKaTh HEOOXOIMMYIO HH(POPMALHIO, MOJCIHPOBATH
2 § YCIIOBHUE C TIOMOILBIO CXEM, PUCYHKOB, PEaJIbHBIX MPEAMETOB;
S = CTPOUTH JIOTHYECKYIO LIEMOYKY PACCYXKICHUIN; KpUTHUECKU
o OIICHUBATh MOJIyYEHHBIH OTBET, OCYIIECTBIIATH CAMOKOHTPOJIb,
%' IPOBEPSsl OTBET HA COOTBETCTBHE YCIOBUIO. BBIOTHATH
NPUKUIKY U OLICHKY B XOJI€ BBIYUCIICHUH.
32 YMmHo)xeHue apooeit 4 @opMynHpoBaTh NPABUIIA YMHOKECHUS U I€TICHUS 1,3,5,8

S = WToroBslii ypok 1o marepuaiy 1 OOBIKHOBEHHBIX JIpo0eil BBIMONMHATL YMHOXKEHUE U JIeTICHUE
52 Haxoxenue apodu ot uucia 4 0OBIKHOBEHHBIX JIpo0eil u cMemanHbIX yncesl. Haxoauts 1po6n
5 E. [IpuMeHeHHEe pacpeneIuTEILHOTO 5 OT YHUCJIa U YUCTIO TI0 €T0 z[pov61/1. I'pammaTuuecku BepHO
= CBOMCTBA YMHOKEHUS YUTATh 3aMHUCH MPOU3BEACHUN U YaCTHBIX OOBIKHOBEHHBIX
2 E KonTpoanHas padora Ne3 1 npobeii. Pe-miath TeKCTOBBIE 3a1a4u apUPMETHUECKUMHU
5 5 B3anMHO 06paTHbIE YHCIa 2 criocobamu. [IpoBoIUTH HECIOXK-HbIE UCCIEAOBAHNUS,
§ 2 Jlenenue 5 CBSI3aHHBIE CO CBOMCTBaMH IPOOHBIX YMCEI, OMUPAsICh HA
E ; MpoBepounas pagora Ne 2 1 YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C UCIIOJIb30BaHUEM
>: § Haxo/1eHHe 41ca 110 ero Apo6u 5 KaJIbKyJIATOpa, KoMIiploTepa). VccnenoBarh v OMHUCHIBATh
o, JIPOBHEIC BEIPAKCHHS 3 CBOMCTBa MUPaMUJ, TPU3M, UCIIOJIB3YS IKCIIEPUMEHT,

KonTpoannas pagora Ned 1 HaOII0IeHNEe, U3MepeHne, MoienupoBanre. cnons3oBarh
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KOMITBIOTEPHOE MOJICTTHPOBAHUE U IKCIIEPUMEHT TSI U3Y4CHUS
CBOMCTB 3TUX 00BEKTOB. MOJIENTUpPOBATh MUPAMUIBI, IPHU3MBI,
UCTIOJIB3Ys Oymary, IIIaCTHIINH, IPOBOJIOKY U Jp.
W3roraBnuBaTh NpoCTpaHCTBEHHBIE (PUTYPHI U3 PAa3BEPTOK;
pacrno3HaBaTh pa3BEPTKU MUPAMMUBI, IPU3MBI (B YACTHOCTH,
Ky0Oa, MpsIMOYTOJILHOTO Tapayuienenuneaa) Pacnosnasares Ha
yeprexkax, pUCYHKax, B OKpYXKaroIleM MUPE ITUPaMUEL,
npusMbl. [IpUBOAUTH aHATIOTH 3TUX FEOMETPUUECKUX PUTYp B
OKpYKaroIeM MUpe.

MOJIOKUTCIIBHBIC U OTPULATCIIbHBIC PAIIMOHAJIBHBIC YK CJIA.
XapaKTepI/I3OBaTL MHOX>KECTBO LCIBIX YHUCCII. CpaBHI/IBaTB
IMMOJIOKHUTCJIBHBIC U OTPUIATCIIbHBIC YU CJIA. FpaMMaTI/I‘IeCKI/I

19 OTtHoNIEeHUSA 5 BepHo ucmnonbp30Bath B pe4r TEPMUHBI: OTHOIIIEHUE YHUCET, 1,3,6,7
= [Iponopunn 2 OTHOILIEHHE BEJTMYNH, B3aUMHO 0OpaTHbIE OTHOIIECHHUS,
E [ToBTOpenue. Pemenue 3anay. 1 IIPOTNOPIMS, OCHOBHOE CBOWCTBO BEPHOU MPOMOPLHH, IIPSIMO
S O6061eHre MaTepuraa. IPOTIOPIIMOHATIFHBIE BETMYNHBI, 00OPAaTHO MPOTIOPIIMOHAIBHBIC
g [Ipsimast u oOpaTHast 3 BEJIMYMHBI, MACIITa0, JJIMHA OKPYKHOCTH, IJIOIIAb KpYTa,
: HPONOPIHMOHATIBHEIE 3aBUCHMOCTH nrap u cdepa, ux MeHTp, paanyc U auamerp. Mcmons30BaTh
= HpOBepquaﬂ paﬁOTa Ne 3 1 IMOHATHUA OTHOIICHUA U ITPOIIOPIUH IIPHU PCINCHUH 3a1a4.
E Macmirab 2 [TpuBOIUTH IPUMEPHI UCTIOJIB30BAHUS OTHOILIEHUH B TIPAKTUKE.
= JUMHA OKPYKHOCTH 1 IUIOLIA/Ib ) Hcnonb30BaTh NOHITHE MACIITA0 MPU PEHICHUH MPAKTHYECKUX
S Kpyra 3a1a4. BeruucnsaTe AMMHY OKPY)KHOCTH U ILTOLIAL KpYra,
5 Ilap 2 UCIIOJIB3YS 3HAHUS O MPUOIMKEHHBIX 3HAYEHUSIX YHCETT.
< KonTposbHast padota Neb 1 Pemmatsb 3a1aun Ha MPOLIEHTHI OT IPOOH COCTABIICHUEM
wr IPONOPLHUH (B TOM YHCIIE 3a/1a4H U3 peaIbHON MPAKTUKH,
MCIOJIB3YSI TPU HEOOXOTUMOCTH KaJIbKYJISTOP)
13 Koopaunats! Ha npssmMoit 3 BepHo 1cnonib30BaTh B peuu TEPMUHBL: KOOPOUHANMHASL 2,3,5,6
= g npAMas, KOOpOUHAMAa MOYKY HA NPSAMOTU, NOIOHCUMETbHOE
Z g YuCo, ompuyamenbHoe YUcio, NPOMUBONOJI0NCHbIE YUCA,
E : IIpoTrBOMNOIOKHBIE YMCTIA 2 yenoe yucio, Mmooyv yucia. [IpuBoIuTH IpUMEpPbI
§ E Moayns yncna 2 HCIIOJIb30BAaHUS B OKPY)KAIOIIEM MUPE MOJIOKUTEIBHBIX U
; § CpaBHEHME 1Kcer 3 OTpULIATENbHBIX YHCEN (TeMIlepaTypa, BHIUTPBILI/IPOUTPHIILI,
= T — 2 BBILIE/HUKE YPOBHSI MOPSL U T. I.). } §
l__o: = KoHTpo.ibHast padoTa Neb 1 N300pakaTh TOUKaMU Ha KOOPAWHATHOM MpsAMOi
. 2
& 5
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BEPHO YMTATh 3aIMCHU BBIPAXKEHUMN, COJAEPKAIINX
MIOJIOKUTENBHBIE U OTPULIATENBHBIE YKca. MoaennpoBaTh
HUJTUHIPHI, KOHYCHI, HCTIOJIB3Ys Oymary, TIacTUIIvH,
MPOBOJIOKY | Jip. M3roTaBiamBaTh MPOCTPAHCTBEHHBIE (DUTYPHI
W3 Pa3BEPTOK; pacCIiO3HABATh PA3BEPTKU LWIMHAPA, KOHYCA.
Pacno3naBarh Ha yepTexax, pUCYHKAX, B OKPYKAIOIIEM MUPE
UWIAHAPHI, KOHYCBI. [[pUBOIUTE pUMEpPHI aHAJIOTOB ATUX
reoMeTpuueckux Guryp B okpyxaroriem mupe. CooTHOCUTH
MIPOCTPAHCTBEHHBIC (DUTYPHI C UX TTPOCKIIUIMHU HA TIJIOCKOCTH.

§7. YMHO:KeHuEe U
MOJIOKUTEIbHBIX H
OTPHUIATEILHBIX
quces

pallnOHaJIbBHBIMHU YU CJIaMU

YaCTHBIX, COACPKAIIUX ITOJIOKUTCIIBHBIC U OTPULIATCIILHBIC
qucia. XapaKTepnsoBaTL MHOXCECTBO PAIUNOHAIIBHBIX YUCCII.
YuTaTh U 3aIIUCHIBATH 6yKBeHHBIe BBIPpAXKCHUS, COCTAB-JIATH
6YKB6HH]':>IC BBIPDAXKCHUS 110 YCJIIOBUAM 3a1a4. Brruncnsate

11 CrnosxeHue uncen ¢ HOMOIIbIO 9 DopMyIMpOBaTH MTpaBHUJIa CIOKEHUS U BBIUUTAHUS 1,2,5,6

ol KOOPJIMHATHOU TIPSIMOI MOJIOKUTEITLHBIX W OTPHUIIA-TEIIBHBIX YHCET. BBIMOIHATE
o % CI05KeHHEe OTPHUIATSITBLHBIX YHCEI 2 CJIO)KEHHE W BEIYUTAHUE TTOJIOKHUTEIBHBIX U OTPH-IIATEITBbHBIX
= 5 CrnosxeHue uncen ¢ pa3HbIMU 3 YHUCEII.TPaMMAaTHIYCCKH BEPHO YUTATh 3alICH CYMM H
g g 3HAKaMH Pa3HOCTEH, CoIepIKaIUX IO IMOJI0KHUTEIbHBIC U
= = Brerunranue 3 OTpHIATEIIbHBIC YuCia. YUTaTh M 3aIUCHI-BaTh OYKBEHHBIC
E E‘ - Mposepounas padora Ne 4 1 BBIPAKEHUS, COCTABIISITh OYKBCHHBIE BBIPAXKCHHUS 110 YCIIOBUSIM
=S8 3a1a4. BeruucnsaTe uncioBoe 3HaueHre OYKBEHHOTO
S » = BBIPA)KEHUS TP 3aJJaHHBIX 3HaUeHUsAX OykB. COCTaBIATH
5 = YpaBHEHUS M0 YCIOBUAM 3a1a4. Pemars npo-creiime
§ = ypaBHEHHUS Ha OCHOBE 3aBUCUMOCTEH MEXIy KOMIOHEHTaMU
5 E apud-MeTHYECKUX JAecTBUi. HaxonuTh UIMHY OTpe3ka
% § HAKOOPJMHATHOM MPSMOii, 3Hasi KOOPIMHATHI KOHIIOB 3TOTO

3 oTpe3ka.Pacnio3HaBath Ha yepTekax, pUCyHKax, B

= OKPYKaIOIlleM MUPE MPU3MBbI, HIUIUHAPBL, TUPAMUbI, KOHYCHI.

Pemarp TekcToBBI€ 3a/1a4K apu(METHIECKIMH CIIOCO0aMu
12 VYMHOXEHHE 3 DopMynHpoOBaTh MPABUIIA YMHOKECHUS U I€JICHUS 2,3,6,7
Jlenenue 3 MOJIOKUTEIBHBIX U OTPU-TIATENILHBIX YKcel. BhIMonHATh
PanmonaneHble yncia 2 YMHO>KEHUE U JICTICHUE TIOJIOKUTENbHBIX U OT-PUIATEITbHBIX

E KonTpoanHas pa6ora Ne7 1 yycell. BeIUUCIATH YMCIOBOE 3HAUEHHE APOOHOTO BHIPAXKECHHUS.
Z CBoiicTBa IEHCTBHIA ¢ 3 ['pamMmMaTHYeCKH BEpPHO YUTATh 3aMKMCH MTPOU3BEICHUN U
2
=
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YHCIIOBOE 3HaUCHHE OYKBEHHOTO BBIPAKEHUS MPH 33 JaHHBIX
3HaueHusAX OykB. POpPMyIHU-POBATh U 3alUCHIBATh C IOMOIIBIO
OYyKB CBOMCTBA JCHCTBUI C pallMOHAIbHBIMU YHCIAMH,
IPUMEHSTH UX JUIs IPeoOpa30BaHus YUCIOBBIX BEIPAKEHUI.
CocraB-11Th ypaBHEHUS 0 YCIOBUAM 3ajau. Pemare
MPOCTEUIINE YPABHEHUS HA OCHO-BE 3aBUCUMOCTEN MEXKITY
KOMIIOHEHTaMu apudmeTnyeckux aeicrsuil. Pemars
TEKCTOBBIC 33/1a4u apu(pMeTUUECKUMU crioco0amu. Pemate
JIOTUYECKHE 3a/1a4M C IOMOIIBI0 IpadoB.

89. KoopauHaThl Ha NJIOCKOCTH

IpsSIMbIE C TOMOLIbIO YePTEKHBIX HHCT-PYMEHTOB.CTPOUTH Ha
KOOP/AMHATHOM MJIOCKOCTU TOYKHU U (PUTYPHI 10 3aJaH-HbIM
KOOp/AMHATaM; ONIPe/IeNIATh KOOPAUHATHI ToueK. YuraTh
rpauKy NpocTel-IuX 3aBUCUMOCTeN. PemaTs TekcToBbIE
3a1auu apu(pMETHYECKUMHU crioco0amMu. AHATU3UPOBATh U
OCMBICITUBATh TEKCT 3a/1a4H, epeOpMyIUpPOBaTh YCIOBHUE
U3BJICKaTh HEOOX0AUMYIO HH(OPMAIIHIO, MOIEIUPOBATh

15 PackpriTie ckoOoK 2 BepHo ucnonb30Bath B pe4r TEPMUHBL: KO huyuenm, 1,357
= Ypok noBTropeHus 1 00001IeHUS 5 packpvimue ckoboK, no-000Hble clazaembie, NPUGEOeHuUe
= .
= MaTepuaa NOOO0OHBIX CllA2AeMblX, KOPeHb YPasHeHUs, TUHelHOe
Y )
= Kosdpuupment 2 ypasHeHue. | paMMaTH4ecKi BEpHO YUTATh 3alTUCH yPaBHEHH.
S [To06HbIE CllaraeMble 3 PackpbiBaTh CKOOKH, yITPOIIATEH BBIPAKCHHUS, BEIYHCIISTH
> -
z Tecropas padora Ne 1 1 k03 pUIIMEeHT BBIpa->KEeHUS. PeLPaTB YpaBHEHUSI YMHOXCHHEM
= — WM JIeTICHHEM 00eHX ero 4acTeil Ha OJTHO M TO )Ke HE paBHOE
= Pemenne ypaBHeHMI 4 N .
@ HYJTIO YUCIIO ITyTEM TIepeHOca ClIaraéMoro 13 OJJHOH JacTu
= KoutpoanHas padora NeS 1
2 ypaBHEHHS B JPYyryto. PemmaTh TeKCTOBBIE 3a/1a4H C TTOMOIIBIO
o ypaBHe-HUH. Pemarh TeKCTOBBIC 3aaui apU(PMETHICCKIMHU
@ cniocobamu. [TpuBOAUTE PUMEPHI KOHEYHBIX U OECKOHEYHBIX
MHOYECTB. PeraTh JIorudeckue 3a1auu ¢ moMonipio rpaos.
13 [lepneHquKynsipHbIE IPSIMBIE 2 BepHo ncnonib30Bath B peYd TEPMUHBL: nepneHOUK)IApHbIE 2,3,5,7,8
[MapannenbHbie TPSIMbIC 2 npsamvle, napaiie-ibHvle npsamble, KOOPOUHAMHASL NILOCKOCHb,
KoopaunaTHast II0CKOCTh 3 ocb abcyucce, 0cb OpouHam, cmoo-41amasn ouacpamma,
CronGuaTsle UarpaMMbl 2 epaghux. OOBACHATH, KAKHE PSIMbIC HA3bIBAIOT MIEPIICH U -
T paduiat 3 KYJSIPHBIMH U KaKue- MapajuieIbHbIMK, (OPMYIUPOBATH X
P cBoiicTBa. CTPOUTH MEPICHIUKYIISIPHBIC U ITapaJUICIbHbIC
TectoBasi paGora Ne 2 1
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YCIJIOBHE C IIOMOLIBIO
CXEM, PUCYHKOB, PEaJbHBIX MPEIMETOB; CTPOUTH JIOTUYECKYIO
LEMOYKY pacCyKICHHUM; KPUTUYECKH OLIEHMUBATH I1OJIy4ECHHBIN

OTBCT, OCYHCCTBJIATHL CaMOKOHPOJIb, IIPOBEpsAd OTBCT Ha

COI'TACOBAHO
[TpoTokon 3aceqaHus METOINYECKOrO
00beqUHEHUS yauTenein €CTECTBEHHO-

MaTeMaTH4eCKOro KA

MBOY OOII Ne 16 MO ropoa ApmaBup

oT _ . 202 1. Ne
C.B. PamazanoBa

3amecTuTeNnb AUpeKropa no YP

JI.B.ITuckynoBa

202

41

COOTBETCTBUE.
13 Hrorosoe nmoBTropeHue Kypca 12 1,45,7
'g 2 MaTeMaTHUKH 5-6 Kiacca
23 Koutpoasnas padora Ne 9
= &
COI''TACOBAHO
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	С ИСПОЛЬЗОВАНИЕМ ОБОРУДОВАНИЯ
	ЦЕНТРА «ТОЧКА РОСТА»
	Выпускник научится в 5 классе  (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 5 классе (для обеспечения возможности успешного продолжения образования на базовом и углубленном  уровнях)
	Выпускник научится в 6 классе  (для использования в повседневной жизни и обеспечения возможности успешного продолжения образования на базовом уровне)
	Выпускник получит возможность научиться в 6  классе (для обеспечения возможности успешного продолжения образования на базовом и углубленном  уровнях)
	2. Содержание курса математики в  5-6  классах с использованием оборудования Центра «Точка роста».
	Элементы теории множеств и математической логики
	Наглядная геометрия
	История математики

	Темы проектных работ:  1) Как в старину считали на Руси?  2) Счёт у народов мира.
	Темы проектных работ: 1) Системы счисления в прошлом и настоящем. 2) Математическое путешествие по «ленте времени».
	Темы проектных работ: 1) Математические величины и числа в скзках, пословицах и пооворках. 2) Магические числа.
	Темы проектных работ: 1) Танграм. 2) Геометрические головоломки.
	Темы проектных работ: 1) Дроби в старинных задачах. 2) История вопроса «Во сколько раз длина окружности больше её диаметра.
	Темы проектных работ: 1) Первый учебник математики на Руси.
	2) Десятичная система мер.
	Темы проектных работ: 1) Всё о десятичных дробях. 2) Счётные приборы.
	Темы проектных работ: 1) Почему в окружност 3600. 2) Сказ о геометрии.
	Операции над множествами. Пересечение и объединение множеств. Разность множеств, дополнение множества. Интерпретация операций над множествами с помощью кругов Эйлера.
	Темы проектных работ: 1) Множества вокруг нас. 2) Решение задач с помощью кругов Эйлера.
	Делители и кратные. Делитель и его свойства, общий делитель двух и более чисел, наибольший общий делитель, взаимно простые числа, нахождение наибольшего общего делителя. Кратное и его свойства, общее кратное двух и более чисел, наименьшее общее кратно...
	Темы проектных работ: 1) Признаки делимости натуральных чисел. 2) Простые числа в шифровании.
	§2. Сложение и вычитание дробей с разными знаменателями (22 час.)
	§3. Умножение и деление обыкновенных дробей (32 час.)
	§4. Отношения и пропорции (19 час.)
	Отношение двух чисел. Отношения. Пропорции. Свойства пропорций, применение пропорций и отношений при решении задач. Прямая и обратная пропорциональные зависимости. Масштаб на плане и карте. Длина окружности и площадь круга. Наглядные представления о п...
	§7. Умножение и деление положительных и отрицательных чисел (12 час.)
	§8. Решение уравнений (15 час.)
	§9. Координаты на плоскости (13 час.)
	Повторение. Решение задач. (13 час.)
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