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Pasznea Ne 1
IosicHUTEeNLHAA 3ANMUCKA.

Pabouas mporpamma 1no matemaTuke 4 KJiacC COCTaBJIEHA U pealu3yeTcs Ha
OCHOBE CJIEAYIOIINX TOKYMEHTOB:

1. ®enepanbHbIil rOCYyJapCTBEHHBIN oOpa3oBaTeIbHBIN CTaHIapT
HayabHOro oduiero oopasoanus Ilpukaz MunucrepcTBa o0pa3zoBaHus U HAyKu
Poccuiickoit @eneparuu ot 6 okTsa6ps 2009 r. Ne 373.

2. ®enepanbHBINA TOCYIAPCTBEHHBIN 00pa30BaTEIbHBINA CTAaHIAPT OCHOBHOTO
obmero obpazoBanus [Ipuka3z MunucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®eneparmu ot 17 gexadbps 2010 r. Ne 1897.

3. @enepanbHBI TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHAAPT CPEIHETO
obmero obpazoBanus [Ipuka3s MunucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu ot 6 okTA0pst 2009 1. Ne 413.

4. Tlopsgoxk ~ opraHM3allud W OCYIIECTBIIGHHS  00pa3oBaTEIbHOM
NESATEIbBHOCTH O  OCHOBHBIM  0011€00pa3oBaTeNIbHBIM  MpOrpaMMaM  —
oOpa3oBaTeNpHBIM MpOTpaMMaM HadyaJbHOTO OOLIEro, OCHOBHOTO OOLIET0 U
cpenHero oOuiero oOpa3oBaHMs, YTBEPKICHHBIM MpHKa3oM MuUHUCTEpCTBa
npocselenust Poccuiickoit ®enepannu ot 22.03.2021 Ne 115;

5. IloctaHoBineHHE [ 7TaBHOTO TOCYJAPCTBEHHOIO CAaHUTApHOIO Bpada
Poccuiickoit ®eneparuu ot 28.09.2020 Ne 28 «O06 yTBEpKIEHUM CaHUTAPHBIX
npaBun CII 2.4. 3648-20 «CaHUTapHOAIUAEMUOJIOTHYECKHE TpeOOBaHUA K
OpraHu3alysM BOCIHUTAHHUS WU OOYy4YEHMs, OTAbIXa M O30POBJICHUA JETeH H
MOJIOAEKH;

6. [locranoBnenne ['MaBHOrO TroOCYyIapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit ®epepanmu ot 28.01.2021 Ne 2 CanlluH 1.2.3685-21 «O06
yrBepxkaenun CanlluH 1.2.3685-21 «I'urneHnueckue HOpMaTUBBI U TPEOOBAHUS K
oOecrieyeHut0 0e30MacHOCTH W (Win) OEe3BpEeJHOCTH sl 4YelloBeKa (haKTOpOB
Cpeabl OOUTaHUS;

7. Konmeniust pa3BUTHs Maremaruueckoro obpaszoBanusi B Poccuiickoit
Qenepauu  yrBepxKIeHa  pacnopsbkeHueM  [IpaBurensctBa  Poccuiickoi
®enepanuu ot 24 nexabps 2013 r. Ne 2506-p;

8. OcHoBHast ~ oOpasoBarenbHas  MOporpaMMa  HA4YaJlbHOTO  OOIIEro
obpazoanus MBOY mnuiest Ne5.

9. PaGouass mporpamMma BOCHUTaHUSI HayajdbHOTro oOIIero oOpa3oBaHUs
MBOY munes Ne5

OCHOBHOIl LIENBI0 peain3aluu padouyeld MporpaMMmbl MO MareMatuke B 4
Kjacce sBiaseTcs: cpopMupoBaTh |y JAE€T€  MOJHOUEHHYI  KOHIEMHIUIO
JNEUCTBUTEIBHOTO 4YHUCJIA, OCHOBOM KOTOPOTO, SIBISIETCS TOHSTHE BEJTUYHHBI.
OBnazeTh cnocobamMu aHanM3a MaTEMATUKH, T.€. HAYYUThCA €€ U3y4aTh.

JlocTHKEeHrE JaHHOM LIeJIN MTPEANOaraeT peleHue CIeayoMMX 3a1ay:

— 00y4YeHHE UIKOJIbHUKOB HCCIIEJOBAHUIO, MOCTPOCHUIO MaTEeMaTHYECKHX
MOJIEJIE U aITOPUTMOB;



— pa3BUTh y VY4YAIIUXCAd MAaTEMaTUYECKYyl0 30pKOCTb  (OpMUPOBATH
MaTeMaTUYECKHUE IEUCTBUS.

— (popMupOBaTF KOMMYHHUKATHUBHBIE yMeHUsS W HaBbiku. CdopmMupoBaTh
NpEACTaBICHUE 00 HUAESX M METOJax MaTeMaTWKH, O MaTeMaTHKe Kak (opme
ONMCAHUS U METOJIE NO3HAHUS OKPYKAIOIIETO MUPA;

— copMupoBaTh  MpEACTABIEHHME O  MaTEMaTUKE  KaK  4YacTH
OOIIIEUeIOBEYECKON KYIbTYphl, IOHUMAHHE 3HAYUMOCTH MAaTEMAaTUKHU IS
OOIIIECTBEHHOTO MTPOrpecca;

— copMUpOBaTh YCTOMYMBBIM HHTEpEC K MaTEMaTMKe Ha OCHOBE
i pepeHInpoBaHHOTO MOIX0/1a K YUaIlIUMCS;

— BBISIBUTh M Pa3BUTh MAaTeMaTUYECKHE M TBOPUYECKUE CHOCOOHOCTH Ha
OCHOBE 33JIaHUM, HOCSIIMX HECTAaHAAPTHBIN, 3aHUMATENbHBIN XapaKTeD;

— copMHUpOBaATh YMEHHUE YUUTHCS.

— BOCIIUTAaHHE HHTEpeca K MaTeMaTHKe, CTPEMJICHHS HCIOJIb30BaTh
MaTeMaTUYECKHE 3HAHMS B TOBCEITHEBHOM )KU3HH.

OO61mast xapaKTepuCcTHKa MpeaMeTa

B 4-M kilacce mnpoaoipkaeTcss 3HAKOMCTBO C 4YHUCJIaMH, a HMEHHO, C
JNECATUYHBIMU JPOOSIMU KaK YaCTHBIM CIydal MO3UIMOHHBIX CHUCTEMaTHYECKHUX
Ipo0ell B pa3iaMyYHbIX CHCTeMax cyucieHus. Takum oOpa3oM, nepBas ydeOHas
3ajlaya, HM3MEPEHUEM U BOCCTAaHOBJIICHHEM BEJIMYMHBI 3HAYUTEIBHO MEHBIIE
HMCXOJHOW MEPKH.

BBeneHue mo3uIMOHHBIX CUCTEMATHYECKUX ApoOel 00yCIOBICHO, IPEXKIC
BCEr0 TEM, YTO 3aBeplIasi U3y4YE€HHUE MOHITHS MHOTO3HAYHOIO YHCIIA U ICUCTBUH C
YHUCJIaMH, 33JaHHBIX U3HAYAJIBHO B Pa3HbIX CUCTEMAaX CUMCIICHHMS], yJalllecs: BHOBb
BO3BpAlAIOTCS K 3a/1a4€ U3MEPEHUS] U BOCIIPOU3BEICHUE BEIMYUHBI, B CUTyalluH,
KOT/Ia /I U3MEPEHUs TaHHOM BEIMYMHBI TOTPEOOBAIach HE TOJILKO CUCTEMA MeEp,
MOJYYEHHBIX IYyTEM YKPYIHEHHS C TOCTOSIHHBIM OTHOLIEHUEM MEXKI1Yy HUMH, HO U
CUCTEMA MEp, MOJIydYeHHas] MyTEM YMEHBIICHUS! UCXOAHOW MEphl B OJHO U TO XKeE
4yUCJIO pa3, paBHOE KOdhUIMEHTY yKpymHeHHs. Takum o0pa3om, ydariuecs
MOJIY4arOT HOBBIM BUJI YUCEN — APOOHBIC, UMEIOIIHE LETYI0 U APOOHYIO YaCTH.

Yucna paccMaTpuBarOTCs B PA3JIMYHBIX CHCTEMAX CUUCIICHHUS, B TOM YHUCIE
u necaTuaHo. CTpouTes paspsiaHas CETKAa U JAIOTCS COOTBETCTBYIOLIME HA3BaHUS
paspsgaM. [lonydeHHbIle HOBBIE BUABI YUCEN MOTYYAlOT CBOE MECTO HA YMCIIOBOU
MpsMOM, C TOMOIIBID KOTOPOM OHM MOTYT CpPaBHHMBATBHCS APYr C JAPYroM C
M3BECTHHIMU BHUJaMU 4Yuceld. BBoauUTCsS omnepanust OKPYTJieHUS OeCKOHEYHBIX
npoOel, KOoTopass Ha JaHHOM JTare IO03BOJIUT JACMCTBOBaTH C HHUMHM Kak C
KoHEeuHbIMH.  KoOHCTpyupoBaHue  CHOCOOOB  BBITIOJIHEHMSI ~ JEHCTBUN  C
MO3UIIMOHHBIMU CHUCTEMATHUYECKUMHU JPOOSIMH, B TOM YHCJIE€ U JCCATUIHBIMH,
MO3BOJIUTH (DAKTUYECKU OTpabaThIBATh BCE JCHCTBUS C MHOTO3HAYHBIMU YHCIIAMH,
HE TPAaTs Ha 3TO JIOMOJHUTEIHLHOTO BPEMEHU TIEpE]l BBEICHUEM JIPOOCH.

Takas normka TIOCTPOCHUS MaTepualia, KOrJa TMOCie JCUCTBUU C
MHOTO3HAYHBIMU YHUCIIAMU TIOSIBIISIOTCS. UM TTOJO0HBIE 11O CIIOCO0Y WX MOTyUYEHUs
U crocoOy AeHCTBUI ¢ HUMM MO3UIIMOHHBIE CUCTEMATHUECKUE APOOHU, MO3BOJISIOT
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ropazio TIy0OXe TOHSATh OOOOMIEHHBIM TPUHIHMN OOpa30BaHMS TMO3UIIMOHHBIX
yuces.

[TosiBeHuE HOBBIX BHUJIOB YHCEI, B KOTOPHIE BXOMST JECATUUHBIE APOOH, a
TaKXKe CIoco0 HaxOXKIEHUs ApoOM OT 4YKCla W 4YHCla MO ero apoOu, AaroT
BO3MO>KHOCTbh BBECTH IOHSTHE MPOLEHTA.

Boluncienuss ¢ JeCATUYHBIMH JPOOSIMH M TPOIEHTAaMH BKIIOYEHBI B
pelIeHUE peanbHbIX 3aJad. Benb B yCIOBUAX PBIHOYHOM 3KOHOMHUKH YEJIOBEKY
HEOOXOJMMBl TMPUHUUIHUAIIBHO HOBbIE YMEHHS, HEU30€KHO CBSI3aHHBIE C
MaTeMaTUKOW: MEPEBOJ ICHE)KHBIX €UHUIl, CPABHEHUE LIEH Ha TOBaphl U MHOTOE
IpYroe.

Ocoboe mecTo B mporpamme 4 Kjacca y>Ke€ M3BECTHBIM JIETSAM C IMEPBOTO
KJlacca TIOHATHSIM TepUMeTpa, IJIOmaau, 00béMa M Cmocobax WX HAXOXKIACHUS,
yrayOmsis W3BECTHBIE TEOMETPUYECKHE TIOHSITHS M OTKpbIBasg HOBBIE. Takum
o0pa3oM, reoMeTpUUYECKU MaTeprall B pacCMaTpUBaEMOM MPOrpamMMe He SBIISICTCS
WHOPOJIHBIM, OH OPTAaHUYECKU BKJIIOUEH B OOIIYIO JOTUKY MOCTPOEHUS Kypca, YTo
JenaeT ero 0oJiee OCMBICIICHHBIM M COJepKaTelabHbIM. VIMEHHO B HayaibHOU
IIKOJIE CO3AAI0TCS MPEANOCHUIKU JII CUCTEMAaTUYECKOTO0 U3y4YEHUsI TEOMETPUM B
CpPEIHUX KJIaccax.

Kypc wmareMatuku 3aKkaHUYMBAEeTCs BO3BPaTOM HAa HOBOM YPOBHE K
pEIIEeHUI0 TEeKCTOBBIX 3adad. [Ipoucxoaut yriyOieHrue mpeacTaBiIeHUs O 3ajade,
OPUHIIMIIAX TOCTPOSHUSI TEKCTa, Croco0ax €€ MOJETUPOBAHHUS HE TOJBKO C
MOMOII[BIO CXEMBI, HO U KPAaTKOH 3amucH, Mpeodpa3oBaHusi KOTOPBIX CO3JAIOT s
BBEJICHUS B MOCIIEIYIONIUX KJIaccaX TOXKIACCTBEHHBIX MPEOOPa30BaHUM.

OCHOBHOE COJEp)KaHHE Kypca MaTeMaTUKH — (OPMHUPOBAHHUE MOHATHUSA
pallMOHAILHOTO YHCJIa — MOXHO TMPEJICTaBUTh, KaK IOCJIEI0BATEIIbHOCTD
CTpaTerm4ecKux y4eOHbIX 3ajau: (GOPMUPOBAHUE MOHSITHUSI BEJIUUUHBI, PACKPHITHE
OTHOIIICHUI BEJMYUH KaK BceoOIe popmbl uncia, mociae0BaTeIbHOE BBEICHUE
pPa3IMUHBIX YAaCTHBIX BHJIOB YHCEJI KaK KOHKpETHU3alus OOIIEro OTHOIICHUS
BEIMYMH B ONpPEACNEHHBIX YCIOBUSAX, MOCTPOCHHE OOOOIMIEHHBIX CIOCOOOB
JEUCTBUM C yuciiaMd. Peanm3anus ONMKMCAHHOTO MAaTeMaTHUYECKOTO COACPIKAHUS
BO3MO>KHA JIUIIb [IPU TOTOBHOCTH YUYHUTENS OPraHU30BaTh COTPYJHUYECTBO JETEH,
TpeObyeT 0co00il opraHu3auu y4eOHOW AESTENbHOCTH IIKOJBHUKOB B (opMme
MOCTAHOBKM M PEIICHHs] WMU Y4YeOHBIX 3a7a4 MOCPEJICTBOM CHEIU(PUISCKUX
y4eOHbIX JeicTBuil. B Xome Takoro oOydeHHs] WU TPOUCXOAUT OTKPBITHE U
YCBOGHHME TMOHATHUM, KOrja JeTH, NpU Yy4YaCTUU YUUTEIs, JOJDKHBI CHadalia
OCO3HATh MOTPEOHOCTh UMEHHO B CaMOM IMOHATHH, CIOCOO€ JEUCTBUS, a 3aTeM
CKOHCTPYUPOBATh €ro, BCTyHas B COJEPKATENbHBbIM y4eOHBIA AMANOr, Kak CO
CBEpCTHMKAMHM, TaK W C YYHUTEJeM, 4YTO TpeOyeT OT TMOCIeaHero, HOBOMH
eIarornuecKom Mo3uIlnu.

[leHHOCTHBIE OPUEHTHPHI COJIEPIKAHMSI YIEOHOTO Mporiecca.

B ocHoBe y‘-Ie6HO'BOCHI/ITaT6J'H>HOF0 mponecca JICKaT CJICAYIOMNUC ICHHOCTU
MaTCMAaTHUKU.



— MMOHUMaHHE MAaTeMAaTHYECKUX OTHOIICHUH SABJISETCS CPEIACTBOM ITO3HAHHUS
3aKOHOMEPHOCTEH CYIIECTBOBAHUS OKPYKAIOIIETO MUpa, (PaKkToOB, MPOIECCOB U
SIBJICHHM, TIPOUCXOJSANIUX B TIPUPOJEC M B OOMIECTBE (XPOHOJIOTHS COOBITHH,
POTSHKEHHOCTH 110 BpEMEHHU, 00pa30BaHME IIEJIOT0 M3 YacTei, N3MEHEHHE (hOPMEI,
pa3mepa u T. 11.);

— MaTeMaTHYeCKUE TPEICTABICHUS O YHCIIaX, BEIMYNHAX, TEOMETPUICCKUX
dburypax SBISIOTCS YCIOBHEM II€JIOCTHOTO BOCTIPHUATHS TBOPECHHA TPHUPOABI H
yenoBeka (TMAMSATHUKH apXUTEKTYpPhl, COKPOBHINA HWCKYCCTBA U KYJBTYPHI,
OOBEKTHI IPUPOJIBI);

— BJIJICHHC MAaTEMaTUYSCKHM  S3bIKOM, aJTOPUTMaMH, DJICMCHTAMH
MaTeMaTHICCKON JIOTUKHU TI03BOJISICT YYCHHUKY COBEPIIICHCTBOBATH
KOMMYHUKATHBHYIO JCATEIBHOCTh (apryMEHTHPOBAaTH CBOKD TOYKY 3pCHHS,
CTPOUThH JIOTUYCCKHUE IEMOYKH PaCCYKICHUH; ONMpOBEpraTh WM TOJITBEPXKIATh
HUCTUHHOCTH MPETOJIONKECHUS ).

B cooTBeTcTBHE ¢ y4eOHBIM IIJITaHOM Ha WM3ydeHHE npeameTa «MaremaTuka» B 4
kiacce oTBoautTes 135 gacoB (U3 pacueTa 4 yaca B HEJCIIO).



Pazgen Ne 2
Ilnanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa.

JIMYHOCTHBIMU pe3yJIbTaTaMH M3YYEeHHs] Y4yeOHO-METOJUYECKOTO Kypca
«Marematukay B 4-M Kilacce sBIIIeTCs (OPMUPOBAHUE CIECTYIONIUX YMEHUM:

— BHYTPEHHSISI TO3UIUSA IIKOJbHHKA HA YPOBHE MOJOXHUTEIHLHOTO
OTHOILICHHUS] K YpOKaM MaTE€MaTHKH, K IIKOJIe, OPUEHTAIMU HA COJEpKaTeIbHbIE
MOMEHTBHI TITKOJIHHOW JCHCTBUTEIBLHOCTH W TIPUHATHS o0pasla «XOpOIIETOo
YUYCHUKAY;

— IIMPOKUN MHTEpPEC K HOBOMY yueOHOMY MaTepHaily, Crioco0aM pelieHus
HOBBIX Y4€OHBIX 3a7a4y, HCCIEAOBATENbCKOW JIEATETbHOCTH B  00JacTH
MaTeMaTUKH;

— OpHUEHTAaIMsl Ha TOHUMAaHKe MPUYUH ycrexa B yueOHOM eI TeIbHOCTH;

— 3CTETUYECKHE M  I[IEHHOCTHO-CMBICIOBBIE  OpPUEHTAlMU  y4alluxcs,
CO3JarolIMe  OCHOBY 11 (OpMHUpOBaHUS  IO3UTHBHOM  CaMOOLICHKH,
CaMOYBa)KEHHUSI, >)KU3HEHHOTO ONTUMU3MA;

— 4yBCTBA TOPJOCTH 32 JIOCTMIKEHHSI OTEUYECTBEHHOM MaTeMaTU4YECKOU
HayKH;

— CIIOCOOHOCTH  peaju30BbIBaTh COOCTBEHHBIN TBOPYECKUH MMOTEHI[HAT,
MPUMEHSISL 3HAHUSL O MATEMATHKE; MPOEKLHUS OIbITa PEIICHUS MaTeMaTHYECKHUX
3a71a4 B CUTYAIlUU PEATTbHOM KU3HU;

— CAMOCTOSITENBHO Onpedenims U GblCKA3bl8amb CaMbIE MPOCThIE OO0IIHE
JUUISL BCEX JIIOJIeH MpaBuiia MOBEJACHUS MPU OOIICHUU U COTPYHUYECTBE (ITUUECKUE
HOPMBI OOLIEHUS U COTPYAHUYECTBA);

— B CAMOCMOAMENbHO CO30AHHbIX CUTYalUsIX OOIICHUS U COTPYIHUYECTBA,
omupasch Ha oOIMe sl BCEX MPOCThIE TpaBWia TOBEACHUS, Oelambv 8bl00p,
KaKOW MOCTYIIOK COBEPIIUTb.

MeranpeaMeTHbIMU pe3ybTaTaMU U3yYEHHUs YU4EOHO-METOANUECKOr0 Kypca
«Marematuka» B 4-eM Kjacce SABISAIOTCS  (GOPMHUPOBAHUE  CIEAYIOIIHMX
YHUBEPCAIbHBIX YUEOHBIX ACHCTBUMH.

Pecynamuenvie YVJI:

— CaMOCTOSITENBHO (DOPMYIHUPOBATH €I YPOKa IMOCJE MPEABAPUTEIHHOTO
00CyXIeHNS;

— CaMOCTOSITEILHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO POOIIEMY;

— COCTaBJIATH IJIaH peleHus: MPoOIeMbl (3a/1a4u) COBMECTHO C YUUTETIEM;

— paboTasi 1O TUIaHy, CBEpPSITh CBOM JCHCTBUS C TMEIbIO W, TIPH
HEO0OXOMMOCTH, UCTIPABJISTH OIMIUOKU C TTIOMOIIBIO YIUTEIIS,

— B JHMAJIOT€ C YYUTEJIEM YYUTHCS BbIPA0ATHIBATH KPUTEPUU OIICHKU U
OTIPEJICNISITh CTEMEHb YCIENTHOCTH BBIMTOJIHEHHSI CBOEH paboThl M PabOThI BCEX,
UCXO/ISl U3 UMEIOIINXCSI KPUTEPHUEB;

— MIOHUMATh CMBICIT Pa3IUYHBIX YYEeOHBIX 3a7a4, BHOCHTh B HHX CBOH
KOPPEKTHUBHI;




— IUIAHUPOBATh CBOM JICHCTBHSI B COOTBETCTBUHU C IIOCTABJIICHHOM 3aJa4yeil U
YCIIOBUSIMU €€ pean3alliy;

— YUUTHIBaTh BBIJICIICHHBIE YUHUTEIEM OPHEHTHPBI ACHCTBUSA B Yy4e€OHOM
MaTepHaile;

— CAMOCTOSITEIbHO HAXOJHUTh HECKOJIbKO BAapHUAHTOB PELICHUS Y4YeOHOM
3a/a4y;

— pa3nanyaTth CIOCOOBI U pe3yJIbTaT AEUCTBHUS;

— NPUHUMAaTh aKTUBHOE yYacTHE B IPYIIIOBON U KOJJIEKTUBHOH padoTe;

— BBINOJHATh y4eOHbIE JAEUCTBUS B YCTHOH, NUCBMEHHOHM peYd U BO
BHYTPEHHEM IUIAHE;

— aJIeKBaTHO  BOCHPHUHHMMATh  OLEHKY CBO€dl  paboThl  YUYUTENSIMHU,
TOBApHILAMU, IPYTUMU JTHOJBMU;

— BHOCUTbh HEOOXO/MMBbIE KOPPEKTUBBI B JICHCTBUS HA OCHOBE UX OLICHKU U
yudeTa XapakTepa CJeIaHHbIX OINOOK;

— OCYLIECTBJATh IOIIATOBBIA W HMTOTOBBIA KOHTPOJb IO PE3YJIbTaTy IOJ
PYKOBOJCTBOM YUYHUTENSA U CAMOCTOSATEIBHO.

llosnasamenvrvie YVJI:

— OPUEHTUPOBATHCSI B CBOEH CHUCTEME 3HAHHMM:  CaMOCTOSATEIBHO
npeononazams, Kakas nH(GopMalys Hy>KHa JJId pellieHus yueOHOM 3a/1auu B OJIUH
miar;

— ombupames HEOOXOAUMBIE Il pelleHus] y4eOHOW 3aJauyd HMCTOYHUKHU
uHQOpPMAITMU CPEIr TPEIOKCHHBIX YYUTEIEM CIIOBapeHd, OSHIMKIIONCINH,
CIIPaBOYHHUKOB;

— 10OBIBaTh HOBBIE 3HAHUA: U361eKamb WUHPOPMAIIUIO, MPEACTaBICHHYIO B
pa3HbIX QopMax (TEKCT, TabIuIla, CXeMa, WUTIOCTPALIUS U . );

— nepepabaTbiBaTh ~ MOJMYYEHHYI0  HHPOPMALMIO:  CpasHu8ams W
epynnupoéams (HaKThI U SABJIICHUS; ONIPEACIIATh IPUINHBI SBJIICHUN, COOBITUH;

— nepepabarbiBaTh MOJYYCHHYIO HHPOPMAIIUIO: Oeliamb 6b1600b1 HA OCHOBE
00001IIeHHST 3HAHUI;

— npeoOpa3oBbiBaTh HUHPOpPMAIMIO H3 OJHOM (QOpMBI B  JIPYryIo:
cocmaenams MPOCTON niaH yaeOHO-HAYYHOTO TEKCTa;

— npeoOpa3oBbiBaTh HUHPOpPMAIMIO ©3 OJHOM (QOpMBI B  JIPYryIo:
npeocmasisims uHgopmayuro B BUJIE TEKCTa, TAOIHUIIbI, CXEMBI;

— OCYIIECTBJIATh TOWUCK HEOOXOAUMON WHGOPMAIIMK IS  BBITTOJTHCHHSI
y4eOHBIX W TIOMCKOBO-TBOPYECKUX 3aJlaHUN C WCIONB30BAHUEM YyYeOHOU u
JOTIOJTHUTEIPHOW ~ JIMTEpaTypbl, B T.4. B OTKPHITOM HWH(OPMAIMOHHOM
poCTpaHCTBE (KOHTPOJIUPYEMOM IipocTpaHcTBe NHTEepHETA);

— KOJIMPOBATh M MEPEKOIUPOBATh HHPOPMAIIUIO B 3HAKOBO-CHUMBOJIUYECKOM
uim rpaduyeckoi hopme;

—Ha  OCHOBE  KOJWUPOBAHUS  CaMOCTOSITCIIBHO  CTPOHWTH  MOJICTH
MaTeMaTUYECKUX TTOHATHUH, OTHOIIECHWH, 3aJadyHbIX CHUTYyallud, OCYIICCTBIATH
BBI0Op Hanbosee 3pPEeKTUBHBIX MOJIeNIeH 7151 JaHHON y4eOHOU CUTYaIlNH;




— MPOBOJWTH  CPaBHCHUE TI0 HECKOJBKUM  OCHOBaHHMSAM, B  T.4.
CaMOCTOSTEIILHO BBIJICJICHHBIM, CTPOUTH BBIBOJIBI HA OCHOBE CPaBHEHUS,

— OCYULIECTBJISITh PA3HOCTOPOHHUI aHAIN3 00BEKTA;

— MPOBOJNTH KJIACCU(PUKAIIMIO OOBEKTOB (CAaMOCTOATEIHLHO BBIICIATH
OCHOBAaHHE KJIaCCH(UKAINK, HAXOIUTh Pa3HbIE OCHOBAHWS IS KiacCU(UKAIUH,
MPOBOJUTh pa3OueHne OOBEKTOB Ha TPYNIBI IO 3aJlaHHOMY OCHOBAaHHIO),
CaMOCTOSATEIILHO CTPOUTH BBIBOJIBI HA OCHOBE KJIaCCU(PUKAIINN;

— 00001aTh (CaMOCTOSTEILHO BBIACIATE P WIIH KJIAacC 0OBEKTOB);

— yCTaHABIIMBATh aHAJIOTUU;

— MPEACTaBIATh HMHPOPMAIMIO B BHUAE COOOIMIEHUS C WIUTIOCTPAUSIMHU
(mpe3eHTarus IpOeKTOB);

— MPOBOJIMTH aHAJIOTHIO M Ha €¢ OCHOBE CTPOUTH M MPOBEPATH BHIBOJBI 110
AHAJIOTHH;

— CTPOUTh UHAYKTUBHBIC U JETYKTUBHBIC PACCYKICHHUS;

— OCYIIECTBJIATh JEHCTBHE TOJMBEACHUS TIIOJ TOHATHE (I HW3yYCHHBIX
MaTeMaTHUYCCKHX ITOHSATHI);

— YCTaHaBJIUBATh OTHOIICHHS MEXITY MMOHITHSIMH.

Kovmynuxamusnvie YVJI:

— JIOHECTH CBOIO MO3ULMIO JI0 APYTUX: 0PopMasmb CBOU MBICIH B YCTHOU U
MUCbMEHHOM pedr C Y4ETOM CBOUX YUYEOHBIX U KU3HEHHBIX PEUEBBIX CUTYyAIUH;

— JIOHECTHU CBOIO MO3HIIMIO JI0 IPYTUX: 8bICKA3bI8AMb CBOIO TOUKY 3pEHUS U
NBITaThCS €€ 060CHOB8aMb, IPUBOJISI APTYMEHTHI;

— CIyIIaTh APYTHX, MNBITaTbCI MPUHUMATH JIPYTYyI0 TOYKY 3pEHUS, OBITh
rOTOBBIM U3MEHUTH CBOIO TOUKY 3pECHUS;

— YUTaTh BCIYX U MPO c€0sl TEKCThl YYCOHUKOB U MIPU ITOM: BECTH «IUAJIOT
C aBTOpoM» (TIPOTHO3MPOBATH Oy/ylllee UTEHHE; CTaBUTh BOIMPOCHI K TEKCTY U
HCKaTh OTBETHI; MPOBEPATH €€0sl); OTACIATH HOBOE OT HM3BECTHOTO; BBIJECIATH
IJIaBHOE; COCTABJIATH IUIAH.

— JIOTOBApUBATHCS C JIFOABMHU: BBINOJHSS pa3MYHbIE POJIU B TpyIIe,
COTPYIHMYATh B COBMECTHOM PEIICHUU MPOOIEeMBbI (3a/1a4n);

— YUUTBCSI YBAXKHUTEJIBHO OTHOCUTHCS K TO3UIMHU JPYroro, MbITaThCA
JIOTOBapHUBaThCH,

— OpUHUMATh y4acTHe B pabOTe mapamMu W rpynmnamu, UCIOIb3ys sl 3TOTO
peyeBble W Jpyrue KOMMYHHKATHBHBIE CPEJCTBA, CTPOUTH MOHOJOTHMYECKUE
BBICKa3bIBaHUS (B T.4. C COMPOBOXKICHUEM ayJIWOBU3yaIbHBIX CPEJICTB), BIAJCTh
JIMATIOTH4ecKoil popMON KOMMYHUKALIHH;

— JIONyCKaTh CYIIECTBOBAHHE PA3JIMUHBIX TOUYEK 3PEHUSI, OPUCHTHUPOBATHCS
Ha TIO3UITUIO MMapTHEPA B OOIICHUH, YBaXKATh Uy)KOE MHEHUE;

— KOOPJIMHUPOBATh PAa3JUYHbIE MHEHHS O MAaTEMaTHYECKUX SIBJICHUSX B
COTPYJHUYECTBE U JIeJIaTh BBIBObI, MPUXOIUTh K OOIIEMY PEIICHUIO B CIIOPHBIX
BOIIPOCaxX M MPOOJEMHBIX CUTYAIUsX;

— YCTOWYHMBO BJIaJIETh MPABUIAMU BEXKJIUBOCTH B PA3JIMUHBIX CUTYAIUX;
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— aJIeKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEJCTBA AJI PEILIECHUS PA3IUYHBIX
KOMMYHHMKATUBHBIX 33/1a4 IPU U3YYEHUU MATEMATUKHU U IPYTUX IPEIMETOB.

— aKTHBHO TPOSIBJISITH ce0s B KOJUIGKTMBHOW paboTe, MOHMMAas Ba)XHOCTh
CBOMX JICCTBUM JJIs KOHEYHOTO PE3YyJIbTATA;

— 3a/laBaTh BOIIPOCHI JJIsi OpraHU3allid COOCTBEHHOW JEATEIbHOCTH U
KOOPJIMHUPOBAHUS €€ C IEITEIIbHOCTHIO IAPTHEPOB;

— CTPEMUTBCS. K KOOPAMHALIMM PA3NIMYHBIX IO3ULUNH B COTPYIHUYECTBE;
BCTaBaTh Ha MO3ULIUIO JPYTrOro YeJ0BEKa.

IIpeomemnvivu pesyromamamu WM3ydeHus Kypca «Marematuka» B 4-M
KJIACCEABIIIOTCS (DOPMUPOBAHHE CIAEAYIOIINX YMEHUM.

— YWTaTh, 3alMChIBATh, CPABHUBATD, YIOPSAOUYMBATh HATypaslbHbIC YHCIIA U
NECATUYHBIE 1pO0U;

— YCTaHaBIIMBaTh 3aKOHOMEPHOCTh — MPABHIIO, II0 KOTOPOMY COCTaBJ€Ha
YHCIJIOBAs MOCIEA0BATENBHOCTD, U COCTABIIATH IOCIEAOBATEIBHOCTD 10 3aJaHHOMY
WIH CaMOCTOATEIbHO BHIOPAHHOMY MpaBuUily (yBeJlIMYEHHE/YMEHBIIEHUE YUCIa Ha
HECKOJIbKO €IMHUII, YBEJIMUCHNE/YMEHBILICHNE YHCIIa B HECKOJIBKO pa3);

— BBIIOJHATh YCTHO CIIO)KCHHE, BBIYMTAHUE, YMHOXKEHHE U JCJICHHE
HaTypaJbHBIX YHCEI U AECATUYHBIX APOOEii;

— rPYyIIIApOBaTh ~ 4YHMCIAa IO  33JaHHOMY WM  CAMOCTOSITEIBHO
YCTaHOBJICHHOMY IIPU3HAKY;

— YyUTaTh, 3AlMCHIBATh W CPABHUBATh BEJIUYMHBI (Maccy, BpeMs, IJIUHY,
IUIONIA/lb, CKOPOCTb), HCIOJb3ysd OCHOBHBIE €IUHHIIBI M3MEPEHMsI BEIUYUH U
COOTHOILICHHUS MEXIY HUMH (KuorpaMmmM—rpamum; yac—MUHYTA,
MUHYTa—CEKYH/1a; KWIOMETP—METP, METP—ACLIUMETP, TEUUMETP — CAHTHUMETP,
METpP — CAaHTUMETP, CAHTUMETP — MUILTUMETD).

— BBINIOJIHATh MHUCBMEHHO JIEHCTBUSL C MHOTO3HAaYHbIMU 4YHUCIAMH U
JNECATUYHBIMU JApOOSMU C HCHOJb30BAHMEM TaOJIUI[ CIOXKEHUS W YMHOXKEHUS
Yucell, aJrOPUTMOB IHCHMEHHBIX apu(MeTHYecKux IeHcTBUI (B TOM 4Hcie
JIEJICHUS C OCTATKOM);

— BBIJICTSATh HEU3BECTHBIM KOMIIOHEHT apU(METUYECKOTO JEUCTBUS H
HAXOJIUTh €T0 3HAYECHUE;

— BBIYUCIISTh 3HAYEHUE YHUCITOBOTO BHIPAKECHHUS;

— aHaJM3UPOBaTh 3aJauy, yCTaHABIMBAaTh 3aBUCUMOCTb MEXIY BEITUUMHAMU,
B3aUMOCBSI3b MEXY YCIOBHEM W BOIIPOCOM 33Jayd, ONPEHENATh KOJIUYECTBO U
MOPSAOK JEHCTBUHM Uil PEIICHUs 3a7add, BBIOMpaTh W OOBSICHATH BBHIOOP
JICUCTBUM;

— pacro3HaBarh, Ha3bIBaTh, U300paxkaTb reoMeTpuueckue (Urypsl (Touka,
OTPE30K, JIOMaHasl, MPSIMON YTroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, MPSIMOYTOJIbHUK,
KBaJIpaT, OKPY>KHOCTb, KPYT);

— HCIIOJIb30BaTh CBOMCTBA MPSMOYTOJIbHUKA U KBaJpara JJis peleHus 3a1ad;

— pacIo3HaBaTh U HA3bIBaTh T€OMETPUUECKHUE TENA;

— COOTHOCHUTD pealibHbIe OOBEKThI C MOJIETISIMUA T€OMETPUUYECKUX (QUTYD;
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— BBIYUCIATL IICPUMETP TPEYrojJdbHUKA, IIPAMOYIrOJIbHHKA MW KBaapara,
miIomanab IMpsAMOYrojJbHUKA U KBaapara,

— YUTaThb HCCJIOXKHBIC I'OTOBBIC Ta6J'II/II_IBI;

— 3aIllOJIHATB HCCJIOXKXHBIC I'OTOBBIC Ta6JII/II_IBI;

— YUTaTh HECJIO)KHBIE TOTOBBIC CTOJI0YATHIC AuarpaMMBl.

Y4eOHO-MeTOAMUECKHE  TIOCOOUS, UCIHOJIb3yeMble ISl  pealu3aiuu
IJIAaHUPYEMBIX PE3YIbTaTOB.
Jna yanrens:
— AnekcanapoBa O. . Meroguka oOydeHuss MaTeMaTUKE B HadalbHOM
mkouse. 4 xiacc. [locodue nns yaurens. — M.: Bura-IIpecc 2013
JIns ydueHuka:
— Anekcanapoa J. M. Maremaruka. 4 kiacc. Y4eOHUK B 2-X KH. M.:
Bura-IIpecc, 2015 .

[lewarHbie mocoOus

OmnopHble TabJIUIBI MaTeMaTUKa 4 KJacc:

Marematuka. ApudmeTrnueckue 1ecTBUs.

Maremaruka. Hymepanus

KommnbrorepHsie 1 nHOOPMAIIMOHHO-KOMMYHUKATUBHBIEC CPE/ICTBA:

— NutepakTuBHOE  y4yeOHOe  mocobue  marematuka  (3-4  Kiacce)
00O «M3marenscTBO «OK3amen» 2013r.

HNHTepakTUBHBIC YUEOHBIE TOCOOUS .

— KoMIIeKT IuHAMUYECKHUX Pa3/laTOYHBIX TOCOOUN 10 MaTeMaTHKe.
00O «Cnekrp-M» 2007r.

— Eounas  xomnexyus  Lugposwvix  Obpazosamenvuvix  Pecypcog
http://school-collection.edu.ru/catalog/rubr/70e066a7-445b-478b-ae2b-
7bcfe575251f/?&rubric_id[]=56944

Texuuueckue cpencraa ooyuenus (TCO)
AynHno-IpOUTpHIBATEIb;
IIepcoHanbHbBIN KOMIIBIOTED;
MynpTUMEIUIHBINA TPOEKTOD;
NHTepakTuBHas AOCKa.



https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CB0QFjAA&url=http%3A%2F%2Fschool-collection.edu.ru%2F&ei=0U7OU4i8GLLZ4QTX7YEQ&usg=AFQjCNFS5qsUb3qpYSQfppXpFaIw8mhlIw&bvm=bv.71198958,d.bGE&cad=rjt
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Pa3znenNe 3
Conep:xanue yueoHoro npeamera (135 u)

Paznen Nel Jlecsatuunble napoOM Kak 4YacTHBIM CiIydyaid  IO3MIIMOHHBIX
CHUCTEMaTHYCCKUX apooeit (64 4.).

1.U3mepenue senudun:

— aHaJIu3 YCJIOBUH, NPH KOTOPBIX IMOJy4YaeTcs: OJHO3HAYHOE YMHCIIO;
MHOT'03HAYHOE YHUCJIO B PA3JIMYHBIX CUCTEMaX CUUCIICHHUS;

— MOCTaHOBKA 3aJ1a4u BOCIPOU3BECHUS BEIMYMHBI MEHBIIIEH, YEM 3aaHHas
UCXOJ/IHAsl MEPKa;

— HabOp M cUCTeMa MEPOK MEHBIIHX, YeM HcXojHas. [locTtpoeHue cucTemsl
Mep C IMOCTOSIHHBIM OTHOIIICHUEM MEXJTy HUMHU (OCHOBAHHE CHCTEMBI CUHUCIICHHS),
B TOM 4HCJI€ U ¢ oTHOmeHueM10;

— 3aliUCh pe3yjbTaTa W3MEPEHUS] BEIUYUHBI C TIOMOIIBIO CHCTEMBI
YKPYITHEHHBIX MEpPOK M CHCTEMbl YMEHBIICHHBIX MepoK. Tabmuunas Qopma
3amucH, BBefeHUE 3amnsaTod. [lo3uIMOHHBIE CHCTeMaTHYECKHE APOOU B Pa3HBIX
CHCTEMaX CUMCJICHHS.

2. Umenue u 3anucs oecsimudtwvlx 0pooel.

MecTto AecATHYHBIX ApoOei Ha YuciIoBor npsaMoi. CpaBHEHHUE JIECITUIHBIX
Jpo0eii C TTOMOIIBIO0 YHCIOBOM TpsiMOi. [IpyuHIMI TOpa3psIHOCTH MPU CPaBHEHUHU
CHUCTEMAaTHYECKUX TO3UIMOHHBIX JapoOei. IlocTpoeHne BeMMUMHBI O 3a7aHHOMN
MTO3UITMOHHOW JpoOM U HcXogHOW Mepku. OKpyrieHHe NECATUUHBIX IpoOei c
M30BITKOM M C HEJTOCTATKOM.

3. [leticmsus ¢ oecsamuunvimMu OpoosmuU.

CnoxeHrue W BBIUMTAHHUE JECATUYHBIX NpoOCH. YMHOXEHHE U JCICHUE
necatuyHelx npoberd Ha 10, 100, 1000 m t.n. CoxpaHeHuwe 4HcClIa NOpU
MOCIIEIOBATEILHOM yMHOXE€HUMM M nenenun ero Ha 10, 100, 1000 u T.n1.
KoncTpynpoBanue cnoco0a yMHOMXEHHUS JECATUYHBIX NPoOel W AeneHus, Koraa
JeUTeNh — YuciIo HarypaibHoe. CBeleHHE ciiydas JCJCHUs Ha JACCATUYHYIO
IpoOb K JIEJIEHUI0 Ha HaTypajgbHOE uuciIo. MukpokaibKysTop. IIpoBepka
JNEeUCTBUY C Pa3IMYHBIMU BUJIAMH YHCEJ C MIOMOIIBI0 MUKPOKAIBKYIISTOPA.

Pemenue u cocraBieHHE TEKCTOBBIX 3ajlad, YPAaBHEHUN W MaTeMaTHUYECKUX
BBIpAaXXEHUN C JECATUUYHBIMU JIpoOsimMu. HaxosxeHrne npodu OT 4ucja ¥ 4uciia 1o
ero JIpoOu.

4. Cmanoapmuble cucmemol Mep, UCNOTb3YeMble 051 UBMEPEHUSL BEIUHUH.

JlecatuaHple ApoOH M CTaHAApTHBIC cucTeMbl Mep. [lepeBoa ogHMX Mep B
apyrue. Mepbl JIMHBI, IUIOMIAAM, Macchl. J[eHbrm Kak Mepa CTOHMMOCTH.
CranmapTHble MEphl U3MEPEHUST BPEMEHHM: BEK, I'0Jl, MECSIl, CYTKH, 4Yac, MUHYTA,
CEKYH/Ia.

5. Helicmeus ¢ wucnos8vlmu 3HAYEHUSAMU BETIUYUH.

Pemienne u cocTaBiieHME TEKCTOBBIX 3ajad, TpeOyromux moaodoopa
CMOJIXOAAIIMX» K JaHHBIM YHCJIaM CIOKETOB U «IOAXOIAIIUX» K JaHHOMY
CIOJKETY YHuCell.
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Paznen Ne 2. AHanu3 pelieHusi TEKCTOBBIX 3a7ad. (36 4)

1.Cmpoenue 3a0auu: ycioBue, ueib. KpaTkas 3anuch ycnoBUs 3aJlaud Kak
HOBOE CPEJICTBO MOJICIUPOBAHMS, KOTJIa TEKCT 3aJlaH B KOCBEHHOU (opme uiu
COJIEPKUT OOJBIIIOE KOJIMYECTBO JIaHHBIX. BoccTaHOBJIEHME TEKCTa 3aJadydl o
KpaTKO# 3amucu U HaoOopoT. MarpuuHas gopma KpaTKoM 3amucH (Tabiuiia) s
3aJlay, CBSI3aHHBIX C MPONOPIHUOHATBHON 3aBUCUMOCTBIO MEXK/y BEIMYNHAMMU:

— Ha JIBIDKEHUE (BBIICICHHE XapaKTEPUCTUK JBIKEHUS: BpPEMEHH,
CKOPOCTH, PACCTOSTHUS — U CBS3H MEXAY HUMH);

— Ha KYIUTIO — TIPOJIaXYy;

— Ha paboTy (MPOU3BOAUTEILHOCTD TPY/Ia, BpeMs, 00beM padoT);

— Ha M3TOTOBJIGHHWE ToBapa (pacxoJ TKaHM Ha OJHY Bellb, KOJIUYECTBO
Belllel, 00l pacxo/) u T.11.

2. Ilpeobpaszosanue kpamkoii 3anucy pH PEIICHUN 33]1a4:

— Ha BCTPEUHOE JIBUKCHHE;

— Ha JIBIDKCHHE B TMPOTUBOIMNOJOXKHBIX HANpPABICHUSIX H B  OJHOM
HaIpaBJICHUH.

[ToHsiTHE CKOPOCTH YJANEHUS U CKOPOCTH COIMKEHUSI.

[IpeoOpa3oBaHue KpaTKoW 3amUCH K BUAY, YAOOHOMY JUIsl Tpaduyeckoro
MOJIETTUPOBAHUS (COCTABIEHUE CXEMBI).

3. Cxema u ypasneHue.

CocraBieHue cXeMbl 10 KpaTKOW 3almucy U HaoOOopoT. BeieneHne paBHBIX
BEJINYMH U COCTABIICHHE YpaBHEHUU MO cxeme. COCTaBJIEHUE Pa3HbIX YPaBHEHUU
N0 OJHOM M TOM XK€ CXeME Ha OCHOBE BbIOOpa 00O3HAUEHUS HEU3BECTHOMN
BEJIMUMHBI U BHIPAKECHUE OCTAIBHBIX HEM3BECTHBIX BEJIMUWH Yepe3 MEPBYIO.

4. Pewenue ypasnenutl.

CocraBnenue K 3aJayaM  ypaBHEHWH, VyAOOHBIX JJI1  pEILICHUS.
[TpeoOpa3oBanus ypaBHEHHUH Ha OCHOBE IpeoOpa3oBaHUs CXEM. 3aBHCHUMOCTb
U3MEHEHUsl yPaBHEHUS OT U3MEHEHHUS CXEMbI M1 HA000POT.

5. Pewenue pa3nuyHvlx meKcmogulx 3a0ay COCTaBICHUEM  YPaBHEHMH.

Pemmennie HecTaHAApTHBIX 3a/1a4.

PaznenNe3.Ilepumetp. [lnomanb, 06bem. (35 u).

Ilepumempyl paznuunvix n1oCKux Quayp u cnocobvl ux  BbIYUCIEHUS.

CpaBHEHHME TMEPUMETPOB PA3IUYHBIX (PUTYP C MOMOIIBIO MOCPEAHUKA
(Hampumep, TMOBOJIOKK). DOpMBI MEpUMETpa MPSMOYTOJIbHUKA, TPEYTOJbHHKA,
napajjienorpaMma, Tpanelud W JAPYruX TeOMETPUYECKHX (QUryp, BKIOYas
IpaBUJIbHBIE MHOTOYTOJIbHUKH. BrIunciienne nepuMeTpoB reOMeTpUIecKuX Guryp
u (Quryp mnpousBosbHONH (opMbl (TpaHulBl (GUTYp — KPUBBIE JIMHHUHM).
Hcnonb3oBaHne TMOKUX MEPOK. 3aBHCHUMOCTh M3MEHEHHUS IepuMeTpa OT JIJIUH
CTOPOH W Ha00OPOT.

IInowaou ceomempuueckux gueyp.

HemocpenctBeHHOE M ONOCPEAOBAHHOE  CPaBHEHUE  IUIOLIAJEH
reoMeTpuueckux Quryp. V3mepenuwe 1uiomand OpSIMOYTOJIBHUKA — IyTeM
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HETIOCPEJICTBEHHOTO HAJIOKEHUSI MEPKH, B TOM YHCIIe KBaJPAaTHOTO CAaHTHMETPA,
3aMeHa 3TOr0 Croco0a H3MEPEHUEM JJIMH CTOPOH.

dopmyiia TIOIMAAM NPSIMOYTOJIbHHKA: S = axb.

H3mepenue TUIOMIATU TPSIMOYTOJIBHOTO TPEYTOJbHUKA KaK HaXOKJICHHE
MIOJIOBUHBI TUIOIIAIN COOTBETCTBYIOIIETO MPSAMOYTOJbHHKA. DopMyla TIIOIIaIu
IPSIMOYTOJIBHOTO TpeyroipHuka S = (axb):2, rme a m b — mmmHBI cTOpOH
PSIMOYTOJIBHUKA, COCTABIIEHHOTO M3 JIBYX OJMHAKOBBIX TPEYTOJIHLHUKOB.

[Towick ABYX W3 TpeX CTOPOH MPSIMOYTOJBLHOTO TPEYroJIbHUKA, U3MEPEHHE
KOTOPBIX TO3BOJISIET BBIYUCIUTH €ro Iuiomanb. Karer m rumoreHysa. Bribop
NPSIMOYTOJIBHBIX TPEYTOJIBLHUKOB CPEIU MPOYHX.

Knaccudukanus TpeyrodsHUKOB 10 yriaM. [locTaHOBKa U peleHne 3a1a4n
HAXOXKJICHHS TUIOMIACH HEMPSIMOYTOJIbHBIX TPEYTOJILHUKOB IyTEM pPa30MEHUsT UX
Ha mpsMoyrosbHeie. DopMmyna IIIOMATUW  HPOW3BOJIBHOTO  TPEYTOJIbHUKA!
S = (axh):2, rme h — BeICcOTa TpEeyronbpHUKA.

Haxoxnenue mioniazeil reoMeTpuyeckux Quryp myTemM pa3OueHUs WM
NepeKpavBaHus MX  PA3IMYHBIMH  CIOcCO0aMH  Ha  TPEYrOJbHHUKH WU

MMPpAMOYT'OJIbHUKH. ITouck PalOHAJIbHBIX CII0co00B p336I/I€HI/ISI
mapaJuicjiorpaMmMoB, Tpaneuﬂﬁ, IIPOU3BOJIBHBIX MHOI'OYI'OJJbHHUKOB. HJIOHI&I[B
IIPaBHUJIBHOTO n - YI'OJIbHHKA. 3aBUCHUMOCTH HN3MCHCHMUA Iomaauv

IIPAMOYIOJIbHUKA, TPEYrOJIbHUKA U JAp. OT W3MEHEHHUA JIMHEHHBIX I1apaMeTpOB
(UTMHBL, IIMPUHBI 715 TPSIMOYTOJIbHUKA, OCHOBAHUS U BBICOTHI Y TPEYTOJIbHHUKA).

[TaneTka kak mpuOOp UIsi M3MEpPEHUs IUIoHIaAe (QUryp MNpoOU3BOIBHOM
GopMbl. ANTOPUTM H3MEPEHUS IUIOMAAM C T[OMOIIbIO MaleTKu. Pemienue
TEKCTOBBIX 337124, BKIIFOUYAKOIIMX OHATHUSA ILIOIIAAN U IEPUMETPA.

Obvembr 2eomempuyeckux men W3mepeHue o0beMa MNPAMOYIOJIBHOTO
napajielenuneaa MyTeM 3anojHEHUsT ero KyOM4YecKMMH MepKaMH W 3aMeHa
crnoco0a HENOCPEACTBEHHOTO BIIOXKEHMSI M IepecyeTa MEPOK BBIYUCICHUEM
MIPOU3BEACHUS TPEX U3MEPEHUH; JUIMHBI, IIUPUHBI, BBICOTHI — K HAXOKIEHUEM C UX
nomonipto 0o0vema (V' =axbxC) wim Tpou3BeICHUS IUIONIAM OCHOBAHUS Ha
BBICOTY (V = Soeu.XH).



15

Y4yeOHO-TEMATHYECKUHN IJIAH.

KonTtponbHbie,
nabopaTopHEIE,
Pasnen Ko-BO 44C0B MPAKTUYECKHE I[e}ITUeJIbHOCTb ¢ yuétoM
paboThI paboueii mporpaMmbl yUUTEIs
(Konmu4ecTBO
4acoB)
Pa3nen Nel 64 gaca Junarnoctudeckasi | MaKCUMajabHOE
Hecartuunpie npoOH Kak pabota HCII0JIb30BaHUE
YaCTHBIN ciyvau Kontponbnas BOCITUTATEIbHBIX
MTO3ULIMOHHBIX paborta Ne 1 BO3MOYKHOCTEH  COJEPIKAHUSA
CUCTEeMaTUYECKUX JIpoOeit KounTponbnas y4eOHBIX  MPEIMETOB  JUIA
pabGotaNe2 dbopmupoBaHus y
KounTponbHas Oo0y4arolmxcst  POCCUHCKUX
pabota Ne 3 TpaIUILIOHHBIX TyXOBHO-
KonTtponsHas HPABCTBEHHBIX u
pabora Ne 4 COLIMOKYJIBTYPHBIX
[EHHOCTEH, POCCUICKOTO
HCTOPUYECKOTO CO3HAHHS Ha
OCHOBE UCTOPUYECKOTO
MIPOCBEIICHHS; nooop
COOTBETCTBYIOIIETO
TEMAaTUYECKOTO COZIEpIKaHus,
TEKCTOB [JIsl YTEHHs, 3a]ad
UL pemieHus], TPOOIEMHBIX
CUTYaIu# AJisi 00Cy>KICHUIA;
Paznmen Ne 2. 36 JyacoB KonTponbnas BBIOOP METOJIOB, METOJIUK,
AHanu3 pemeHus pabota Ne 5 TEXHOJIOTMH,  OKa3bIBAIOIIMX
TEKCTOBBIX 33]1a4. KonTtponbHas BOCIIUTATEIbHOE BO3ACHUCTBHE
pabota Ne 6 Ha JIMYHOCTh B COOTBETCTBUU
C BOCHHUTATEIBHBIM HJIC€AJIOM,
LENbI0 u 3amauamMu
BOCIIUTaHMS, 1[eJIeBBIMU
OPHEHTUPAMU  PE3YJIbTAaTOB
BOCIIUTaHMS, peanu3anmio
NPUOPUTETa BOCIUTAHHUS B
yueOHOM e TeNIbHOCTH;
Pa3znenNe3 35 gacoB KonTponbHas IIPUBJICYCHHE BHUMaHUs
[Tepumerp. [1nomans, pabota Ne 7 o0yyJaromuxcs K
o0BeMm. KonTtponsHas [IEHHOCTHOMY ACTICKTY
pabota Ne 8 U3Y4aeMBbIX Ha ypOoKax
MPEIMETOB, SIBJICHUN "
COOBITHIH, WHUITUUPOBAHUE

00CYX/IEeHHH, BBICKA3BIBAHUN
CBOETO MHEHUS, BBIPAOOTKHU
CBOETO JIAYHOCTHOTO
OTHONICHUS K HU3Yy4aeMbIM
COOBITHSM, SIBJICHHSIM, JIAIIAM;

HUroro

135 gacos
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Paszpnen Ne 4
KanennapHo-temaTnueckoe nJiaHMpoOBaHHUe.
Ne Jara
I /;1 Pa3zgen yueOHOro npeamera NPOBeJAeHUs
YpPOKa
Tema 4A
PazgeaNe 1. MHoOro3Ha4yHble 4YUC/Ia U AeCATHYHbIE IPO0H KAK YACTHBIN CJIy4ail
NMO3HIIMOHHBIX CHCTEMATHYECKHUX JApobeii.
1 Pewrenue 3anay, ypaBHeHM, BKIIOYAOIINX JACHCTBUS C 2.09
MHOTO3HAYHBIMH YUCIIAMH.
2 Pewrenue 3anay, ypaBHeHH, BKIIOYAOIINX JACHCTBUS C 5.09
MHOTO3HAYHBIMH YHCIIAMH.
3 | IIpyembl yCTHBIX BBIYMCIICHHIA. 6.09
4 | YcTHBIE TpUEMBI BEIYUCIICHHH. 7.09
5 | Ilpu3Haku 1ea1uMOoCTH. 9.09
6 | CocraBieHne ypaBHEHUH U 33724 10 TPpaQUIECKUM MOJIEIISIM. 12.09
7 | Anarnoctuueckas paboTa. 13.09
8 | CocraBienue ypaBHeHUH U 337124 MO rpauuecKuM MOJIEISIM. 14.09
9 CocraBiieHre ypaBHEHUH | 3a/1a4 110 TpadUIeCKUM MOICIISIM U 16.09
obOpaTHO.
10 Kontpoabnas padora Nel. 19.09
Tema: «JlelicTBUS C MHOTO3HAYHBIMHU YUCIIAMH
11 | Anaiu3 ycIOBHH, IPH KOTOPBIX MOJTyYaeTCsl OJHO3HAYHOE YHUCIIO. 20.09
12 | MHOro3Ha4Hoe 4ucio B pa3jJuYHbIX CUCTEMAX CUHUCIICHUS. 21.09
13 | U3mepeHne Benmn4rHbBI MEHBINEH, YeM 3aJJaHHAsE UCXO/IHAsI MEpKa. 23.09
14 | IlocTpoeHue CHCTEMBI Mep. 26.09
15 | Bocnpou3sBeneHNE BEAUYUHBI IO YUCITY. 27.09
16 | Bocrpown3BejieHre BEITUIHHBI TI0 YHCITY 1 OCHOBHOUM MEpKe. 28.09
17 | 3anuce M YyTeHUE NECATUYHBIX JIPOOEH. 30.09
18 | 3amuch U UTE€HUE IECATUYHBIX JIpOOEil. 3.10
19 | «BocnpousBeneHne BEIUUUHBI 10 YUCITY U OCHOBHON MEPKEM. 4.10
20 | Mecto necsTuuHON ApoOU HA YUCIOBOM MPSIMOM. 5.10
21 | CpaBHeHHE IECATUYHBIX JpOoOei ¢ MOMONIbIO YHCIOBON NPSIMOM. 7.10
22 | CpaBHeHHE AECATUYHBIX Ipo0ei . 10.10
23 | OkpyrieHue AecsITUYHBIX ApoOeH. 11.10
24 | OkpyrneHue 1pobei. 12.10
25 | OkpyrieHue AecsITUYHBIX ApoOeH. 14.10
26 | CpaBHeHHE JECATUYHBIX APOOEi. 17.10
27 | CpaBHeHue apo0ei. 18.10
28 | CpaBHEHHE IECATUYHBIX JPOOEH. 19.10
29 KonTtpouabnas pabora Ne2 21.10
Tema: «necsiTuaHas JpoOb»
30 | AHanu3 KOHTPOJIbHOM palbOTHI. 24.10
31 [TocranoBKka 3a1a4i HA KOHCTPYHUpPOBaHUE AEUCTBUM C 25.10
JeCATUYHBIMH JPOOSIMHU.
32 | CnoxxeHre U BBIYUTAHUE JICCSITUIHBIX IPOOCH. 26.10
33 CroxeHre ¥ BRIYMTaHHE MHOTO3HAYHBIX YHCEN U IECSITHIHBIX 28.10

pobeil.
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34 | Pemenue 3a1a4, ypaBHEHUH. . 7.11

35 | Pemenue 3a1a4, ypaBHEHUM. 8.11

36 | «CrnoxeHne v BEIYUTAHUE IeCATUIHBIX poOeity. «[IpoBepb cedsi» 9.11

37 | Pemenue 3a1a4, ypaBHEHUM, BBIPAKEHUM. 11.11

38 | Pemienne 3ana4, ypaBHEHHM, BEIPaKEHHUH. 14.11

39 | YMmHOXeHue u neneHue aecatuanbix apooei va 10,100, 1000 u 1.71. 15.11

40 | KoHcTpynpoBaHue crocoba yMHOKEHUS IECITHYHBIX JPOOeH. 16.11

41 | YMHOXXEHHE MHOTO3HAYHBIX YHCEI U JIECATUIHBIX TPOOCH. 18.11

42 | YMHOXXE€HHE MHOTO3HAUHBIX YHCEN U JIECITUYHBIX TPOOei. 21.11

43 | Pemenue 3a1a4, ypaBHEHUH. 22.11

44 | YMHOXXEHUE MHOTO3HAUHBIX YHCEN U JIECITUYHBIX TpOoOei. 23.11

15 KoncrpyupoBanue crioco0a J1eneHus 1eCITHUHBIX IpooOeit Ha 25.11
HATypaJIbHOE YHUCIIO.

46 | Jlenenue necsTHYHBIX Jpo0eii Ha HATYpaIbHOE YHCIIO. 28.11

47 | KoncrpynpoBanue croco0a aefeHus Ha JEeCITHUYHYIO APO0Ob. 29.11

48 | Jlenenue Ha IECATHUHYIO JPOOB. 30.11

49 YCTHBIC M TUCHMECHHBIC ICHCTBUS C MHOTO3HAYHBIMH YUCIIAMHU U 212
JECSITUHUHBIMH IPOOSMHU.

50 YCTHBIC M TUCHMEHHBIC ICHCTBUS C MHOTO3HAYHBIMH YUCIIAMH U 5.12
JECSITUUHBIMH IPOOSMHU.

51 MUuKpoKanbKyJIsSTOp U IPOBEPKA pe3yJibTaTa AeUCTBUN C 6.12
JECSITHUHBIMH TPOOSIMH C €r0 TOMOMIBIO.

52 | Haxoxpaenue npobu OT 4Kciia U YKCIIa 10 €ro ApooHu. 7.12

53 | HaxoxaeHue apoOu OT YKclia U YKCIIa 110 €ro ApoOH. 9.12

54 Pemenue 3amay Ha HaXOXKACHUE APOOH OT YKCIIA U YUCIIA 10 €T0 12.12
Jpo0u.

55 Pemenue 3amay Ha HaXOXKACHUE APOOH OT YKCIIA U YUCIIA 10 €T0 13.12
Jpo0u.

56 Pemenue 3amay Ha HaXOXKACHUE APOOH OT YKCIIA U YUCIIA 10 €T0 14.12
Jpo0wu.

57 KonTpoabnas pabora Ne3 16.12
Tema: «JlelicTBUS ¢ AECSITUUHBIMH IPOOSIMUY

58 | AHanu3 KOHTPOJIBHOM paboOTHI. 19.12

59 | lecatuunble ApoOU U CTaHJIAPTHBIE CUCTEMBI MEP. 20.12

60 | IlepeBox ogHMX MEp B OApYTHE. 21.12

61 | JleficTBUS C YMCIOBBIMU 3HAYEHUSIMU BEJIMUUH. 23.12

62 KonTtpouabHnas paGora Ne4 26.12
Tema: «CtangapTHbIE CHCTEMBI MEPY

63 JleHbru Kak Mepa CTOMMOCTH. [[eCTBUSI C YNCITOBBIMU 27.12
3HAYEHUSIMU BEJIUYUH.

64 | CrangapTHble Mepbl H3MEPEHHSI BPEMEHHU. 28.12

Pasznen Ne2 Anajin3 pelieHusi TEKCTOBBIX 3a1a4.

65 AHanu3 cpesCTB CAMOKOHTPOJISI IPU BBIYUCIICHUSAX U PELICHUN 9.01
3anad. «[IpoBeph ceOs»

66 | CrpoeHue 3a1aun. 10.01

67 Kpartkas 3anuce ycinoBus 3a/1a4yi Kak HOBOE CPEACTBO 11.01
MOJICTTUPOBAHUSI.

68 Kpatkas 3anuch ycinoBus 3a1aqi Kak HOBOE CPEACTBO 13.01
MOJICTTUPOBAHUSI.

69 | IlepexoJ OT TeKCTa K KPATKOM 3aIMCH U 00OpaTHO. 16.01
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70 | Ilepexon OoT TeKcTa K KpaTKOM 3amucy U 00OpaTHO. 17.01

71 [Ipeobpa3oBanue KpaTKOH 3aMKUCH K BUAY, YAI0OHOMY IS 18.01
rpadUueCcKOro MOJCIIMPOBAHHUS.

79 Pemrenne TeKCTOBBIX 3aJ1a4 C UCIIOJIb30BAHUEM KPATKOM 3aIUCH. 20.01
IIposepounas paboma.

73 | IlpuaymbiBaHuE IETHbMU 3324 U UX PEIICHUE. 23.01

74 PCHIGHHeuypaBHeHHfI, KOTOpBIE MOTJIN OBITh COCTABJIEHBI K 24.01
TEKCTOBOMH 3a/1aye.

75 PCHIGHHeuypaBHeHHfI, KOTOpBIE MOTJIN OBITh COCTABJIEHBI K 25.01
TEKCTOBOMH 3a/1aye.

76 | Pemenue 3a7a4 ¢ MOMOIIbIO COCTABJICHHS YPAaBHEHHSI. 27.01

77 | Permenue 3a/1a4 ¢ MOMOINIBIO COCTABIICHUS] YPAaBHEHHUSL. 30.01

78 | Pemienue 3a/1a4 ¢ MCMOJb30BAHUEM KPATKOW 3alIMCH. 31.01

79 | Pemenue 3a/1a4 ¢ UCIIOJIb30BaHUEM KPATKOM 3aIHCH. 1.02

80 KoutpoabHnas padora Ne5 3.02
Tema: «Pemenue 3aga4 ¢ UCIOIB30BAaHUEM KPATKOM 3aIHCHY.

81 | AHaiu3 KOHTPOJIBHOU PabOTHI. 6.02

82 | Bpewms u ero m3mepenne. «IIpoBepb ceds» 7.02

83 | IloHsATHE O CKOPOCTH. 8.02

84 | TloHsTHE O CKOPOCTH. 10.02

85 Pabota HaJ TEKCTOBBIMH 33/1a9aMH, B KOTOPBIX PEUYb UACT O 13.02
CKOPOCTH pa3IMYHbIX IPOIIECCOB.

86 PaboTa Hag TEKCTOBBIMH 3a/1a4aMy, B KOTOPBIX PeUb HIET O 14.02
CKOPOCTH pa3IMyHbIX IPOLIECCOB.

87 PaboTta Ha TEKCTOBBIMHE 33/1a9aMH, B KOTOPBIX PEUYb UJIET O 15.02
CKOPOCTH pa3IMYHbIX IPOLIECCOB.

gg | CocraBiieHne KpaTKOM 3aliCH K 3a/[a4aM Ha JIBUKEHHUE. 17.02

89 | CocrapiieHHe KPaTKOW 3alMCH K 3a/1a4aM Ha JBW)KCHHC. 20.02

90 | CxopocTh COMMIKEHHMSL. 21.02

91 | CxopocTh yAaJeHHUS. 22.02

92 | 3ajauu Ha COBMECTHYIO paboTy. 27.02

93 | 3amaun Ha COBMECTHYIO padoTy. 28.02

94 | PemieHue 3a/1a4 Ha «IIPOLIECCHI» 1.03

95 | Pemenue 3az1a4. 3.03

96 | Pemenue 3amay. 6.03

97 | Pemenue 3az1a4. 7.03

98 | Pemenue 3a1a4, ypaBHEHHI, BEIPAKESHHH. 9.03

99 KonTtpouabnas pa6ora Ne6. 13.03
Tewma: « Pemenue 3aga4 Ha poreccsn

100 | AHanu3 KOHTPOJIBbHOM paboThI. 14.03

Pazjnea Ne 3. Ilepumetp, niiomajab, 00beM.

101 | [Mepumerp. CpaBHEHHE IEPUMETPOB C TOMOIIBIO TIOCPETHHKA. 15.03

102 | M3mepeHue nepuMeTpoB pa3InyuHbIX GUTYp. 17.03

103 [lepumeTp TpeyroabHHUKA, YETHIPEXYTOIbHUKA U JPYTHUX 31.03
MHOT'OYTOJIbHUKOB.

104 | BrluuciieHrne NepuMeTpoB pa3HbIX GUryp. 3.04

105 | Beluucnenue nepuMeTpoB pa3HbIX GUTYP. 4.04

106 N3mepenue mioniaamn npsMoyroibHUKA ITyTEM HEMTOCPEICTBEHHOTO 5.04
HAJIOXKEHUS] MEPBI —KB.CM.

107 | IlpsMoyroapHbIi TpeyroiabHUK. IIoHATHS KaTeTa U TUIIOTEHY3BI. 7.04
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108 | Knaccudukaiys TpeyroJbHUKOB IO yIiaMm. 10.04

109 | ®opmyna mioniaau NPOU3BOJIBHOIO TPEYTOJbHHUKA. 11.04

110 | HaxoskieHue mioma M npou3BOJIbLHOTO TPEYTrOJIbHUKA. 12.04

111 KoHcTpyrpoBaHue crioco6a Hax 0 ICHHS TUIOIIAIN JTI000H 14.04
Te€OMETPHUECKON (DUTYPHI.

112 | HaxosxeHue miomaay 00 reoMeTpruIecKo (Gurypsl. 17.04

113 Penienne TeKCTOBBIX 33124, BKIIFOUAIOIIUX HOHSATHS IUIOIIAIN 1 18.04
nepuMeTpa.

114 Penienne TeKCTOBBIX 3a/1a4, BKIIFOUAIOIIMX HOHSATHS IUIOIIAIN 1 19.04
nepuMeTpa.

115 | Beiuucnenue miomniaei pa3inyHbix QUryp. 21.04

116 | Beruucnenue miomianei pa3IngHbix QUTyp. 24.04

117 KontpoJabHas pa6ora Ne7. 25.04
Tema: «Bpruncienue nepuMerpa u MIOMAAN Pa3HbIX GUTYPY.

118 | AHanu3 KOHTPOJIbHON pabOTHI. 26.04

119 | IlaneTka. PaboTa c maneTkoi. 28.04

120 | Pemrenue 3a1a4, BbIpaK€HUM U ypaBHEHUH. 2.05

121 | Pemenue 3a7a4, BRIPQXKCHUI U ypaBHEHUH. 3.05

122 | Peuienue 3a7a4, BBIpaXKEHUH U ypaBHEHUI. 5.05

123 3HaKOMCTBO C reoMeTpru4ecKuMu Teinamu. CTaHIapTHbIE MEPBI 10.05
o0beMa.

124 | VI3amepenue o0bEMa MPSMOYTOJIBHOTO Mapalljiesienumnea. 12.05

195 KOHTpOJ‘IbH%}ﬂ padora Ne 8 15.05
Tema: « OOBEM reOMETPUYECKUX TEI»

126 | AHanu3 KOHTPOJIBHON pabOTEHI. 16.05

197 Pewrenue 3amau, CBA3aHHBIX ¢ U3MEPEHUEM IEPUMETPOB, 17.05
UIomaneii, 00LEMOB.

128 | Pemenue 3a71a4, CBA3aHHBIX C U3MEPEHUEM IIEPUMETPOB. 19.05

129 PemeHHeue.aﬂaq, CBSA3aHHBIX C U3MEPEHUEM NIEPUMETPOB, 22.05
IoHIaIeH.

130 | Pemenue 3a/1a4, CBSI3aHHBIX C U3MEPEHUEM NIEPUMETPOB ,00HEMOB. 23.05

131 | Pemenue 3a1a4, CBA3aHHBIX C U3BMEPEHUEM ILIOMIAJIEH. 24.05

132 | Pemenue 3a7a4, CBSI3aHHBIX C U3MEPEHHEM 00BEMOB. 26.05

133 | Pemenue 3aay, CBA3aHHBIX C U3BMEPEHUEM ITEPUMETPOB 29.05

134 | Pemenue 3ana4, CBSI3aHHBIX C U3MEPEHUEM IIEPHUMETPOB 30.05

135 | Pemenue 3a/1a4, CBSI3aHHBIX C U3MEPEHUEM [IEPUMETPOB ,00HEMOB. 31.05
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