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Y4eOHblii npeamer «MareMaTHKa»
(A1 yeThIpexJIETHEW HAYaIbHOM IIKOJIbI)

.LIIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA)»

N3zyuas xypc «MaremaTnkay y BBITYCKHHKOB Ha4aJbHOM IIKOJIBI MPOJOIDKUTCS (GOpMUPOBAHHE
JIMYHOCTHBIXPE3YIbTATOBPE3YIbTaATAMH O0YUEHUS YUAIIMXCS SBIISIOTCS:

- CaMOCTOATCIIbHOCTb MBIINUJICHHA, YMCHUC YCTaHABJIMBATb, C KaKUMHU y‘-Ie6HI)IMI/I 3ala4aM¥ YYCHUK
MOJKET CAaMOCTOSITEIILHO YCIICUTHO CIPAaBUTHCS,;

- TOTOBHOCTbH U CIIOCOOHOCTH K CaMOPa3BUTHIO;

- ¢(hOpMHUPOBAHHOCTH MOTHBALIMH K 00YUEHHIO;

- CIIOCOOHOCTD XapaKTCprU30BaTh U OLICHUBATDH coOCTBEHHBIE MAaTEMAaTHUECKUE 3HAHUS U YMCHUA,;

- 3aMHTEPECOBAHHOCTh B PACHIMPEHUU U YIIIyOJIEHNH MOJy4aeMbIX MaTEMaTUYECKUX 3HAHUI;

- TOTOBHOCTH HUCIIOJIB30BATh MOJYYaCMYI0O MaTEMaTUYCCKYIO ITOJATOTOBKY B y‘I€6HOﬁ JACATCIBHOCTHU U
IIpH pCIICHUN NPAKTUYCCKUX 3a/la4, BO3HUKAIOIIHX B HOBCGHHCBHOﬁ KU3HU,

- CIOCOOHOCTH MPEOI0IeBATh TPYAHOCTH, JOBOJUTH HAYATYIO paboTy 710 ee 3aBepIICHUS;

- CIOCOOHOCTBH K CaMOOPTraHM30BaHHOCTH;

- BBICKa3bIBaTh COOCTBEHHbBIE CY)XJICHUA U NaBaTb UM O6OCHOBaHI/IC;

- BJIAICHUC KOMMYHHUKATHUBHBIMU YMCHHUAMHU C LCJIBIO peain3dalun BO3MOKHOCTEH YCIICIIHOTO
COTPYIHHYECTBA C YYHMTEJIEM M YdJalUlUMHUCS Kiacca (Mpu TpynmnoBod pabore, pabore B mapax, B
KOJIJIEKTUBHOM OOCYKJICHUU MaTeMaTUUECKUX TTPOOIIEM).

Memanpeomemnvimu pe3ynbTaTaMu 0O0YICHHUS SBIISIOTCS:

- BJIaJICHHE OCHOBHBIMHU METOJIaMH TIO3HAHUS OKPYXKAIOIIero Mupa (HaOIroIeHrne, CpaBHCHHUE, aHAIIH3,
CUHTE3, 0000I1IeHNE, MOJICTUPOBAHHE);

- TOHUMaHHE U MPUHITHE Y4eOHOHN 3aauu, IOUCK U HAX0XJAECHHUE CIIOCOO0B €€ pelIeHHUs;

- TUTAaHMPOBAHWE, KOHTPOJIb M OIICHKA y4eOHBIX NEHCTBHIL; ompejaeneHne Hanbonee 3PGEeKTHBHOTO
croco6a JOCTUKEHUS pe3ybTaTa;

- BBINOJHEHUE YYCOHBIX NEHCTBHM B pa3HbIX popmax (TmpakTudeckue paboTel, paboTa ¢ MOACISIMHA U
p.);

- co3JaHue MoJeniel u3ydyaeMbIX OOBEKTOB C HCIIOJIb30BAHUEM 3HAKOBO-CUMBOJIMYECKUX CPEJICTB;

- MOHUMaHWEe NPUYUHBI HEYCIEIIHON y4eOHON MEeATENbHOCTH U CIOCOOHOCTh KOHCTPYKTUBHO
NIeCTBOBATh B YCIOBUSX HEYyCIIEXa;

- aJIeKBaTHOE OLICHUBAHUE PE3YJIbTaTOB CBOCH JEATENbHOCTH;

- aKTHBHOE HCIIOJIb30BaHHE MAaTEMaTHUECKON peuu ISl pelIeHUs] pa3HOOOpa3HbIX KOMMYHHUKaTUBHBIX
3azay;

- TOTOBHOCTb CIyIIaTh cOOeceTHUKA, BECTH IUAJIOT;

- ymeHue paboTtaTh B MHGOPMAIMOHHOI cpejie.

Ilpeomemmnwimu pe3ynbraraMu OOy4eHUsT  ABISIOTCS:

- OBJIAJICHHE OCHOBAaMM JIOTMYECKOTO M QJTOPUTMHUYECKOTO MBIIUIEHHUS, MPOCTPAHCTBEHHOTO
BOOOpaXEHUsI U MaTEMaTU4YECKOH peyun;

- YMEHHUE IPUMEHSATH MOIy4YEeHHbIE MATEMAaTHUYECKUE 3HAHUS /ISl PEeLIeHUs] y4eOHOIO3HABATENbHbIX U
y4eOHO-TIPaKTHUECKUX 3a/1a4, a TAKKe MCIOJIb30BATh 3TU 3HAHUS Ul ONMCAHUS U OOBSICHEHUS Pa3IUYHbIX
IPOLIECCOB M SBJICHUHA OKpPYXAIOIEro MHUpPA, OLEHKHM MX KOJMYECTBEHHBIX M IPOCTPAHCTBEHHBIX
OTHOIIICHHUH;

- OBJIaJICHHE YCTHBIMH M NMHUCBMEHHBIMHM aJTOPUTMAMU BBINOJHEHHS apU(PMETHUYECKUX NeHCTBUH ¢
LEJIBIMM HEOTPULIATEIbHBIMU YHCIIAMH, YMEHUSIMHU BBIYUCIATH 3HAYEHUS YMCIOBBIX BBIPAKEHHUH, pemnath
TEKCTOBBIE 3a/laud, HM3MepATh Haumbojiee pPacHpOCTPaHEHHbIE B IPAKTHKE BEJIWYMHBI, PACHO3HABaTh U
n300paXkaTh MpoCTeiine reoMmeTpuieckue GUrypsl;

- yMeHue paboTaTh B HH(MOpPMAIMOHHOM ToJie (TaOJMIbI, CXEMBbl, IUarpaMMbl, TpapuKH, NO-
CIIEZIOBAaTENIbHOCTH, IIETIOYKH, COBOKYITHOCTH); IMpPEACTaBIATh, AaHAJIM3UPOBATh W HHTEPIPETHPOBATH
JIaHHBIE.

Hpe)lMeTHbIe pe3yabTaTbl OCBOCHU IIPOrpaMMBbI IO MaTEMATUKE



TpeGoBaHus K YPOBHIO NOATOTOBKH YUAIIHUXCS
Yuutens OpUSHTHPYETCS Ha JIBA YPOBHS MAaTEMaTHUECKOH TIOJITOTOBKU: 00s3aTeIbHBINA U
HOBBIIIEHHBIN.

O0s13aTeIbHBIN YPOBEHD

Yuenux oonicen:

— yMETh YWTaTh, 3aKCHIBATh LU(pamMu W CpaBHUBATH MHOTO3HAYHBIC YHCIIA B Mpeaenax
MHJLIHOHA,

— BBITIOJTHSATh YCTHBIC BBIYUCIICHHS, UCIIOJIb3YS H3YUCHHBIC IIPUEMBI,

— BBITIOJTHATh YETHIPE apUPMETHUSCKUX ICHCTBHUS (CIOXKEHHE, BBIYUTAHUE, YMHOXCHHEC U
JICNIEHUE) C MHOTO3HAYHBIMH YUCJIAMH B TIpejeliaX MUJUIHOHA (B TOM YHCIIE YMHOXXCHHE U JICJICHWE Ha
OJIHO3HAYHOE ¥ JIBY3HAYHOE YHCJIO), HCIIOJIb3Ys MMChMEHHBIC TPUEMBI BRIYMCIICHHI;

— pa3nuvaTh OTHOIICHHS «MEHBIIIE Ha ...» U «MCHBIIIE B ...», «OOJIbBIIE HA ...» U «OOJIBIIE B ...»;
peliaTh 3a/1a4u, CoAepKaNIiue 3TH OTHOIICHUS

— pa3nuyarh TMEpPUMETP W IUIOMAAbh MPSIMOYTOJbHHUKA; BBIUUCIATH MEPUMETP W IUIOMIANb
MPSMOYTOJIPHUKA M 3aITUCHIBATH PE3YJIBTATHI BEIYUCIICHUI;

— 3HaTh COOTHOIIECHUS MeXy eauHunamMu JuHbl: 1 kM = 1 OO0 M, 1 M = 100 cm, 1 M = 10
am, 1 im =10 cMm, 1 cm = 10 mm; maceel: 1 kr =1 000, I T=1 000 kr; Bpemenu: 1 mun = 60 c, 1 1 = 60
MuH, 1 cyr =24 4, 1 ron = 12 mec;

— pemrate apupMeTHIECKHE 3a7add pa3HbIX BHJOB (B TOM 4YHCIE 33J[a4d, COACpKAIIAe 3a-
BHCHMOCTB: MEX/y IIEHOW, KOJUYECTBOM U CTOMMOCTBIO TOBapa; MEXJIY CKOPOCTBIO, BpEMEHEM U IyTEM
MIPH MPSMOJIMHEHHOM PaBHOMEPHOM JIBHKCHHH);

— paznuyarth reoMmerpudeckue (GuUrypel  (OTPE30K W JIyd, KpPYr UM  OKPYXHOCTH,
MHOTOYT'OJIbHUKH).

IloBbIlIEHH DI YPOBEHb

Yuenuk moxncem:

— Ha3bIBaTh KJIACCHI M Pa3psabl MHOTO3HAYHOTO YHCJIA, & TAKXKE YHUTATh M 3alUCHIBATh MHO-
ro3HauHble YHCIIa B Mpeienax MILIHap/a;

— BBITIOJIHATh YMHOXEHHE M JeJIECHHEe MHOTO3HAUHOIO YHUCJIa Ha TPEX3HAUYHOE 4YHCIO, HC-
M0JIb3YSl TUChbMEHHBIE TPUEMBI BBIYMCIICHUH;

— (dbopmMynupoBaTh CBOMCTBA apu(MeTHYECKUX ACUCTBUM U IPUMEHSTh UX MPH BHIYMCICHUSIX,
MIPUBOJIUTH MPUMEPHI apUPMETUUECKUX IEHCTBUH, 00J1agarouX OOIIMMH CBONCTBAMU;

— BBIYUCIIATH 3HAYCHUS BRIPAKCHHUM ¢ OyKBOM CO CKOOKaMU W 0€3 HUX MPHU 3aJaHHOM Habope
3HAYCHHH 3TON OYKBHI,

— HMMETh IPEJCTaBICHNE O TOUHOCTH U3MEPEHU;

— pa3nuyath BUJBI YIIIOB U BUBI TPEYTOJIbHUKOB;

— CTPOUTH MPSMOYTOJBHUK (KBaJIpaT) C MOMOIIBIO TMHEHKU U YTOJIbHHKA;

— OTMeuaTh TOYKY C JAHHBIMU KOOPAMHATAMU B KOOPJAWHATHOM YIJ1y, YUTATh U 3alIUCHIBAThH
KOOPJUHATHI TOYKH;

— MOHUMATD Pa3IMUUs MEX1Yy MHOTOYTOJIbHUKOM U MHOTOI'PaHHUKOM, Pa3in4aTh IEMEHTHI
MHOTOTpaHHHUKA: BEPILIKHA, peOpo, FPaHb; MOKA3bIBATh UX HA MOJIENISIX MHOTOTPAHHUKOB;

— BBITIOJTHATH TIOCTPOEHUS C TIOMOIIBIO IUPKYJIIS ¥ IMHEHKHU: JEIUTh OTPE30K MOIO0JIaM; OT-
KJIaJbIBaTh OTPE30K Ha JIy4e.

B pe3yibmanie u3y4erus Kypca vamemamuKku 3a 4 knacc yayauwiuecia Hayiamci.

Ha3bIBATh:
— KOOPAMHATHI TOYEK, OTMEUEHHBIX B KOOPAMHATHOM YIJ1y; CPABHUBATD:
— BEJIMYUHBI, BEIPAXKEHHBIE B Pa3HBIX €IMHUIIAX; PA3JIM4YaTh:
— YHCI0BOE U OYKBEHHOE PABEHCTBA,
— BU/IbI YTJIOB U BUBI TPEYTOJILHUKOB;
— MOHATHUS «HECKOJIBKO PEIIEHUIH» U «HECKOJIBKO CIIOCOOOB pEeIIeHus» (3a1a4n);
BOCIIPOU3BO/IMTh:
— crocoObl JeJIeHNs OTpe3Ka Ha paBHbIE YaCTU C MMOMOIIBIO LUPKYIIS U JINHEHKY;
NPUBOIMTH MPUMeEpPbI:
— VCTHHHBIX U JIO)KHBIX BBICKA3bIBAaHHIA;
OLICHUBATh:
— TOYHOCTh U3MEPEHUI;



HCCJIeI0BATD:

— 3a/1a4y (HaJIM4Kue WM OTCYTCTBUE PEUICHUS, HAJTMUUE HECKOJIBKUX PELICHU); YNTATh:

— nH(pOPMaIHNIO, IPEACTABICHHYIO Ha rpaduke; pemaTh yyeOHble U NPAKTHYECKUe 3aJa4M:

— BBIUUCIIATH IEPUMETP U TUIONIAIb HECTAHIAPTHOM NMPSAMOYTOJIBbHON (DUTYPHI;

— HCCIIEI0BATh MPEAMETHI OKPYKAIOLIEr0 MUPA, COTMIOCTABIISITh UX C MOJEISIMU IIPOCTPaH-
CTBEHHBIX T€OMETPHUECKUX PHUTYD;

— IIPOrHO3UPOBATh PE3YJIbTaThl BHIYMCIICHUI;

— YUTATh U 3aMMCBIBATh JI000€ MHOTO3HAYHOE YMCIIO B IIPEJIeNax Kilacca MUJUINAP/IOB;

— U3MEPATH AJIMHY, Maccy, IJIOIIA b C YKa3aHHON TOYHOCTHIO,

— CPaBHMBATh YIJIbl CIOCOOOM HAJIO0XKEHHUSI, UCIIOJIb3YSI MOJIEIH.

MeTtanpeaMeTHble pe3yabTaThl B KOHIE 4 Ki1acca

PeryisitTuBHbIe yHMBepcaJibHbIe yUeOHblIe AelicTBUS
Y4eHuk HayduTcs:

e [IpuHuUMaTh U COXpaHATh YUeOHYIO 3a7auy.
Y4UTHIBaTh BbIJIEJICHHBIE OPUEHTHUPHI JEHCTBHUS B HOBOM YUeOHOM MaTepHalie.
Y4uThIBaTh MPAaBUJIO B IJITAHUPOBAHUH U KOHTPOJIE ClIOCO0a pEelIeHHUs.
OcymecTBIATh UTOTOBBIN M OIIATOBBIA KOHTPOJIb IO PE3YJbTaTy.
AJIeKBaTHO BOCIPUHHMMATh OLIEHKY YYHUTEJIS.
Pa3znuyats cnoco0 u pe3ynbTaT 1eHCTBUS.
OneHnBaTh NPABUIBHOCTD BBITTOJIHEHUS IEUCTBUSI.

e Brocuth HE0OX0AMMbIE KOPPEKTUBBI B IEHCTBUE MOCJE €T0 3aBEPIICHHUSL.
BrimonHsaTe yueOHbIC IEHCTBHS B MaTePUATM30BaHHON, TPOMKOPEYEBOM U YMCTBEHHOH (hopMme.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Y4eHUuK Hay4duTCs:

*  CpaBHHBaTh IpeaMeTHl (PUTypsl) o X hopme U pazMepam;

*  pacrpeaensaTh JAaHHOE MHOKECTBO IPEIMETOB Ha TPYMIbI MO 33JaHHBIM MpPHU3HAKaM (BBIMOJHATH
KJIacCU(PHUKAITNIO);

*  COMOCTaBJIATh MHOKECTBA IIPEJIMETOB M0 UX YUCIECHHOCTSIM (IIyTEM COCTaBJICHUS Map MPEIMETOB);

*  TEPEeCYUTHIBATH MPEIMETHI; BHIPAKATh PE3YNIbTAT HATYpPaATIbHBIM YHUCIOM;

*  CpaBHUBATh YHCIIA;

*  yOOPSAOYUBATH JAHHOE MHOKECTBO YHCET;

*  BOCIIPOM3BOJUTH YCTHBIE€ W TNMHUCHMEHHBIE ANTOPUTMbI BBIMOJIHEHUS YETHIPEX apUPMETHUYECKHX
JICUCTBHI;

*  MPOTHO3UPOBATH PE3YNIbTATHI BBIYUCICHUN;

*  KOHTPOJHPOBATh CBOIO JESATENBbHOCTb: IPOBEPSITh MPABHILHOCTb BBINOJHEHUS BBIYMCICHHIMA
M3YYEeHHBIMU crioco0aMu;

*  OLEHHUBATh MPABUIHHOCTH MPEIbSIBICHHBIX BEIUUCICHHUIA;

*  CpaBHMBATbh pa3HbIe CIIOCOOBI BEIYUCICHHH, BEHIOUPATh U3 HUX YJIOOHBIH;

*  AQHAJIMU3UPOBATH CTPYKTYPY YHUCIOBOTO BBIPAKEHHS C IIEJIbIO OMpEAENCHUS MOPAIKA BBITOIHEHHUS
COJIep>KalIuXcs B HeM apu(pMeTHdecKnx AeiCTBHIA;

*  MJIAHUPOBATH XOJ PEIICHUs 3aauu;

*  AQHAIM3MPOBATH TEKCT 3aJ[aud C IENbI0 BIOOpa HEOOXOIUMBIX apU(METHIECKUX NEHCTBUN IS ee
pelIeHuS;

*  MPOTHO3UPOBATH PE3YNbTAT PEUICHUS;

*  BBIOMpAThH BEPHOE PELICHHE 3a/1a4H U3 HECKOJIbKUX MPEAbIBICHHBIX PEIICHHIA;

*  Ha0I0JaTh 32 U3BMEHEHUEM PEUIeHHs 331a4U TP U3MEHEHUU €€ YCIIOBUH;

* OpHEHTHUPOBATHCS Ha TUIOCKOCTH; pa3lnyaTh TEOMETPUYECKUE (UTYpPHI; XapaKTepu30BaTh
B3aMMHOE PACIIONIOKEeHHE (PUTYP HA MIOCKOCTH;

*  KOHCTPYHPOBATh yKa3aHHYIO (pUTYpy U3 HaCTEN;

*  KIaccu(UIUPOBATh TPEYTOJIbHUKY;

*  pacmo3HaBaTh HEKOTOPBIE MPOCTPAHCTBEHHBIE (PUTYPHI HA YepTekKaX U HA MOJAECTIAX;



*  OTpeneNnsiTh UCTUHHOCTD HECIOKHBIX YTBEP)KICHUH;

*  TIPUBOJAUTH MPUMEPHI, MOATBEPKIAIOIINE UITH OMIPOBEPralOIINe JAHHOE YTBEPKICHNUE;

*  C IIOMOUIBIO YUUTENSI KOHCTPYHUPOBATh AITOPUTM PELICHHS JIOTMYECKON 3a1auH;

*  aKTyaJM3UpPOBATh CBOM 3HAHUS JUIS POBEJCHUS MPOCTEHIINX MATEMAaTHIYECKUX JOKA3aTEIbCTB;

* cobupars TpeOyeMyro HHPOPMAIIHIO U3 YKa3aHHBIX HCTOYHUKOB; (PUKCUPOBATH PE3YIbTATHI,

* C TOMOHIIBIO YYHTEIsI W CaMOCTOSITEIbHO CPAaBHMBATh M 0000maTh WHPOpPMALHUIO, IpeN-
CTaBJICHHYIO B Ta0JIMIaX, HAa TpapHKax v JuarpaMmMax;

*  TepeBOAUTH HH(OPMAIHIO U3 TEKCTOBOH (POPMBI B TAOIHUYHYIO.

KoMMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe 1eliCTBUS
Y4eHuk Haydures:
e JlomyckaTe BO3MOYKHOCTb CYHIECTBOBAHMS y JIIOJEH PA3NMYHBIX TOYEK 3pEHHUs, B TOM 4YMCIIE HE
COBIAJAIONIUX C €r0 COOCTBEHHOM.
OpueHTHpOBaThCS HAa MO3UIIUIO MApTHEPA B OOLIEHUH U B3aUMOJIEHCTBUM.
Y4YuThIBaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALMH PA3JINYHBIX NO3ULIANA B COTPYAHUYECTBE.
®opmupoBaTh COOCTBEHHOE MHEHUE U MO3UIUIO.
JloroBapuBaTbcs U NPUXOIUTH K O0IIEMY PELICHHUIO.
CrpouTh MOHATHBIE AJISl MMAPTHEpPA BBICKA3bIBAHUS, YUUTHIBAIOIINE, YTO MapTHEpP 3HAET U BUIUT, a
YTO HET.
e 3amaBaTh BONPOCHI.
e KoHTpoJMpoBaTh ACUCTBUS apTHEPA.
e licnonb30BaTh peub IS PETYISALMHA CBOETO AEUCTBUS.
e AJEKBAaTHO MHCHOJIb30BaTh pEYEBBIE CPEICTBA JJII PEIICHHS KOMMYHUKATHBHBIX 3a7ad, CTPOUTH
MOHOJIOTHYECKOE BbICKa3bIBaHUE, BIAJAETh TUAIOTUYECKON opMOii peun.

1. COOEP KAHUE YUEBHOI'O ITPEJIMETA
«MATEMATHUKA»

ConepxaTrejbHbIN acnekT 4 Kiaacca
0011e00pa30BaTeJLHOM NMPOrpaMMbl 10 MaTeMATHKeE

OcHoBHoOe coJep:kaHue 00y4eHUs B pOrpamMmMe MpeICTaBICHO pa3zesiaMu:

Yuciao u cuét — 10 4.
ApubdmMeTrnueckne TeUCTBUS ¢ MHOTO3HAYHBIMU YUCIIAMH M KX CBOMCTBA — 42 4.

Benuuuner — 8 u.

PaboTta ¢ TekcToBBIMU 3agauyamMHu -18 4.
['eomerpuueckue nouaTus — 24 u.
Jloruko-maTemaruyeckasi HOJAroToBKa —27 4.
Pabota ¢ nadopmanmeit — 7 u.

K/IIOYEBBIE OBPA30BATEJIBHBIE PE3YJIbTATBI



TEMA

JInyHOCTHBIE 1 MeTanpeaIMeTHbIE
o0pa3oBaTe/bHbIE Pe3yJabTATHI

IIpenmeTHbIe 00pa3oBaTe/bHbIE
pe3yJbTaThl

Yucmao u cuét — 10 4.

BuvioenamvunasvieamsB 3anucax
MHOTO3HAYHBIX YHCEJI KJIACCHI U
paspsiabl.

Haszvieamucnenyrolee
(mpenplayiiee) mpu cuére
MHOI'03HaYHOE YMCJII0, a TAKXKe JII000i
OTPE30K HATYPaIBHOTO Psiia Ynuces B
npejenax Kiacca ThICSd, B IPSIMOM U
00paTHOM TOPSJIKE.

HcnonvzoeameIpUHLIMII 3a1IUCU
YuCeN B ACCATUYHON CUCTEME
CUMCJICHUS JIJIs TIPEACTABICHUS
MHOTO3HAYHOTO YKCJIa B BUJIE CYMMBI
pa3psAIHBIX CIaraeMbix.

Yumamveuncna, 3aIMCaHHbIE
PUMCKUMU T (DpamMu.

Pasnuuamvpumckue nugpsl.

Koncmpyuposamvus puMcKux
nudp 3anuCcH JaHHBIX YHUCEIT.

CpasHusamvMHOTO3HAYHbBIE
Yyclia Coco60M opa3psAHOTO
CpaBHEHUS.

Cuét cOTHAMU.

MHoOro3Ha4Hoe 4uco.

Kitaccel u paspsasl
MHOT03HAaYHOI'O YHCJIA.

Haspanus u

IIOCJIEZIOBATEIBHOCTh

MHOTO3HAYHBIX YHUCET B

npejenax Kiacca

MHJUIMAPIOB. JlecsaTuaHas

CUCTEMa 3aIUCH YHUCEIL.

3anuchr MHOTO3HAYHBIX

yucen nudppamu.

IIpencraBienue

MHOTO3HA4YHOTO YHCia B

BHJIE CYMMBI Pa3psiIHBIX

CJIaraeMaIX.

CBenieHns U3 UCTOPUH
MaTeMaTHKU: pUMCKHe nudpsr: I,
V, X, L, C, D, M.

Pumckas cucrema 3amucu
Yucel.

ITpumeps! 3anucu
pUMCKUMU U paMu JaT u
JIPYTUX YKCeN, 3aITMCaHHbIX
apabckumu nudpamu.

CpaBHeHHE MHOTO3HAYHBIX
YHCell, 3alUCh PE3YIbTaTOB
CpPaBHEHHUSI




Apupmernueckne
JeHCTBHA C
MHOT'03HAYHBLIMH
YHCJIAMH M X
cBolicTBa - 42 4.

BocnpouzsooumsycTHble
MPUEMBI CIIOKEHUS U BBIYUTAHUS
MHOTO3HAYHBIX YHCEJI B CIy4asiX,
CBOJIUMBIX K JICUCTBUSM B IIpeieniax
100.

BuviuucnamscyMMy U pa3HOCTD
MHOTO3HAYHBIX YHCEJI, UCIOJIb3YS
MMCbMEHHBIC aJITOPUTMBI CIIOKCHHS U
BBIYUTAHUSL.

Koumponuposeamucporo
NESTETLHOCTD: TIPOBEPATH
MPaBUILHOCTh BHIYMCIICHUN
U3YYEHHBIMU crioco0amu.

DopmynuposamvbCBOUCTBA
apudmMeTHIecKux JIEUCTBUI 5
NpUMeHsmMbUX TIPU BEIYUCIICHUSIX.

AHanu3uposamsCoCTaBHOE
BBIpQXKEHUE,  BBIIEIATH B HEM
CTPYKTYpPHBIE€  YaCTHU,  BbIYUC/IAMb
3HAQYEHHE  BBIPAKCHHS, HCIOJIB3YS
3HaHUE opsiiKa BBITIOJTHCHUS
JNIEUCTBUIL.

KoncmpyuposamvuucnoBoe
BBIpAKEHUE TIO 3a/ITaHHBIM YCIIOBHSIM.

PasnuuamvuncinoBoe paBeHCTBO
Y PaBEHCTBO, cojiepxkariee OyKBy.

BocnpouzeooumsuzydueHHbIe
CHOCOObl BBIUMCICHHS] HEU3BECTHBIX
KOMIIOHEHTOB CJIO’KEHUS, BbIUUTAHUS,
YMHO>KEHUS U JIeTICHHUS.
KoncmpyuposamvOykBeHHbIE
PaBEHCTBA B COOTBETCTBUHU C
3a/JaHHBIMH YCJIOBHUSIMHU.
KoncmpyuposamwvBoipaxeHnue,
cozepskaiiee OykBy, Ui
3aMMCy PeIleHus 3aJauu.

YcrHbBIe u INUCHbMCHHBIC

AITOPUTMBI CIIOKCHUS "
BBIYUTAHUSL. [IpoBepka
MIPABIWIBHOCTH BBITIOJTHEHUS
CIIOXKEHUS u BBIYHATAHUS
(ucrop30BaHUE B3aMMOCBSI3U
CJIOKEHHSI ¥ BBIYUTAHHS, OICHKA
JIOCTOBEPHOCTH, MPHUKUIKA
pe3yibrara, IPUMCHCHUE
MUKPOKAJIBKYJISATOPA).

HecnoxHbie yCTHBIC BBIYHCICHUS
C MHOTO3HAYHBIMH  YHCIIAMHU.
[TuceMeHHBIE  QJTOPUTMBI  YM-
HOXKCHUS u JCIICHUS
MHOTO3HAYHBIX qucel Ha
OJIHO3HAYHOE, Ha JIBY3HAYHOE U
Ha Tpéx3HauHoe yucyo. CrnocoObl
MIPOBEPKHU MPABIWILHOCTH
pe3ynbTaToB  BBIYMCICHUH  (C
MOMOIIBI0 OOpaTHOTO JIEHCTBUS,
OIICHKA JIOCTOBEPHOCTH,
MIPUKHUIKA pe3ynbTaTa, c
MTOMOTIHI0 MUKPOKATBKYIISITOPA).
ITepemecTuTenbHbie

CBOMCTBA CJIOKEHUS u
YMHO>KEHUSI, pacipeesuTenbHoe
CBOICTBO YMHOKEHUS
OTHOCHUTEIILHO CIIOKECHHUSI
(BBIUMTAHMS), ACTICHUE CYMMBI Ha
YHCIIO; CII0)KEHHUE U BBIYUTAHHE C
0, ymHO)xeHue u aenenue ¢ 0 u 1
(oOoOmIeHne: 3amuch  CBOMCTB
apuMETUYECKUX JCHCTBUU C
HCIT0JIb30BaHNEM OYKB).

Brruucnenune 3HAYECHUHN
YUCIIOBBIX BBIpOKCHHI C
MHOTO3HAa4YHBIMA YHCIIaMHU,

comepkamumMu ot 1 mo 6
apuMETUYECKUX JEHCTBHH (CO
CKOOKaMH u 0e3 HUX).
CocraBieHre 4YHCIOBBIX BBIpa-

KEHHH B  COOTBETCTBHH  C
3a/IaHHBIMU YCIIOBHSIMH.

PaBeHnctBo,  cojepikaiiee
OyKBY.

HaxoxeHne HEU3BECTHBIX
KOMIIOHEHTOB  apHU(PMETUUYECKUX
necTBui, 00O03HAYEHHBIX OyK-
BaMHU B PaBEHCTBaX BUAA: X + 5 =
7,x5=15x-5=7,x:5=15,
8+x=16, 8mx=16,8-x=2,
8:x=2.

Brrunciaenus ¢

MHOT'O3HAYHBIMH

YUCIIAMH,




COJIEpKAIUMHUCS B

AQHAJIOTUYHBIX

paBEHCTBaXx.

CocraBnenue

OYKBEHHBIX PaBEHCTB.

[Tpumepsl apudmMeTHIecKux
3a/1a4, COJEpKalluX B YCIOBUH
OyKBEHHbIC JJaHHBIE.

Beanuunsnl — 8 u.

Ha3zvieamvennHNLBI MACCHI.

Cpasnueamuv3nayeHus

Macchl, BEIPa)KCHHBIC B

OJIMHAKOBBIX WIIH

pa3HBIX SMHALIAX.

Buiuucniamovmaccy

MIPEIMETOB TIPU

pELIeHUH y4eOHbBIX

3azad.

Ha3zvieamvenuHnLBl CKOPOCTH.
BoluucnsamsCckopocTh, MyTh, BPeMs IO

dbopmynam.

PaznuuamvnioHITHS «TOYHOE» U
«IpUOTIHKEHHOE 3HAYCHUE
BEJIMYMHBI. HYumamob3alncu,
coJIepKaIine 3HaK «*n.
OyenueambTOUYHOCTD WM3MEpEHUIA.
CpasHusamupe3yabTaThl  U3MEPEHUM
OJHOM W TOH K€  BEJIUYUHEI
(Hampumep, Maccbl) C€  TOMOIIBIO

pa3HBIX MPUOOpPOB (Oe3MeHa, yaried-
HBIX BECOB, BECOB CO CTPEJIKOM,
JNEKTPOHHBIX BECOB) C LIETbIO OLIEHKH
TOYHOCTH U3MEPEHUSI.
CmpoumubHECTOXHBIN IJ1aH
ydacTKa MECTHOCTH HPSIMOYIOJbHOM
dbopMBl B JaHHOM  MacmrTade.
Buinonnamvpacy€rsr:
HaxoOumvJAeUCTBUTEIbHBIE  Pa3MephI
OTpe3ka, JUIMHY OTpe3Ka Ha IIIaHe,
onpedensimpbMacIiTad IUIaHa; peIIaTh

Emuaniel  mMaccel:  TOHHA,
uentaep. OOo3HaueHus: T, II.
Cootnomieaus: 1 T=101, 1 T=
100 xr, 1 ;=10 kr.

CKopoCcTh ~ paBHOMEPHOTO
MPSIMOJIMHEHHOTO JBWKCHUS U €€
€JIMHUIIBI: KHJIOMETP B Yac, METp
B MHUHYTY, METP B CEKYHIYy H JIp.
O0o3HayeHns: KM/4, M/MHH, M/C.
Beruncienue CKOpOCTH, TYTH,
BpeMeHHu 1o Qopmynam: V= S: t,
S=vmt,t=S:v.

Tounbie W TPUOTMIKEHHBIE

3HAYCHUS BEITNYUHBI (c
HEJOCTAaTKOM, C  HU30BITKOM).
3anuce pUOIKEHHBIX
3HAYEHU BEJIMYWH c

HCITOJIb30BaHNEM 3HakKa « (AB » 5
cMm, t« 3 wmwmH, V¥ 200 xM/9).
N3Mepenne  IMHBI,  MAacchl,
BPEMEHH, TUIOMIAAN C YKa3aHHOU
TOYHOCTBIO.
MacmtaObl

reorpaduueckux kapT. Pemenue
3ajad.

AHAJIOTHYHBIE 3a7a4u c
HCII0JI30BAHHEM reorpaduyeckoi
KapThl.
Buibupamspopmyny TS 3agaun Ha  JBIDKCHHE:
PaGora ¢ TEKCTOBBIMH | pEUICHUS 3a7a4d HA JBHUIYKECHUE. BBIUMCIICHUE CKOPOCTH, IIyTH,
3amayaMu — 18 4. PaznuyamuBuapl  COBMECTHOTO | BpEMEHH  TIIpU  PaBHOMEPHOM
JMBUKEHHUS JIBYX TeJ, OIHUCHIBaTh | MPSAMOJMHEHHOM JABUKCHUU Teja.
CIIOBaMHM  OTJIMYME OJHOTO BHUAA | 3aJauyd  Ha  pas3Hble  BUJBI
JBUKEHHS OT APYTOro. JBHKEHUS TIBYX TEeI: B
MooenuposampKax b BUJ] | POTHBOIIOIOXKHBIX Ha-

JIBYDKEHUS C IOMOILBIO (DUILIEK.

Ananusuposamovxapaxrep
JBUKEHUS, IPEJCTABIECHHOTO B TEKCTE
3a/a4d, W KOHCTPYHUpPOBAaTh CXEMY
JBYDKEHUS JIBYX Tell B OJHOM WU B
pa3HbIX HAIIPABJICHUSX.

npaBieHUAX (B TOM 4YHCIIE Ha
BCTPEYHOE JBWKEHUE) U3 OJIHOTO
WIA U3 JABYX IYHKTOB, B OJHOM
HanpaBJIeHUU (U3 OJHOTO WIIHM M3
JIBYX INYHKTOB) - U HMX pEILEHHE.
[ToHsTHE O CKOPOCTH COMMKEHUS
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AHaﬂu3Llp06an’IbTeKCT 3agadud C
LCJIBIO MOCICAYOMICTO IMIIaHUPOBAHUA
XO04a pCIICHHUA 3aJa4u.

PasnuuamsnoHATHS:  HECKOJIBKO
pEelIeHUH U  HECKOJIBKO  CIOCOOOB
pereHus.

Uccneoosamszanauy
(ycraHoBUTH, UWMEET JIM  3ajava
peleHne, U eciii UMEeT, TO CKOJIBKO
pelieHuit).

HcxamorunaxooumsHECKOIbKO
BAPUAHTOB PEILICHUS 3aJa4H.

(ynanenus).

3ajaul  Ha  COBMECTHYIO
paboTy U UX pELIEHUE.

Paznuunbie Buasl  3ajaad,
CBSI3aHHBIE C  OTHOILICHUSIMHU
«0oJIbIIC HA ...», «OOJIBIIE B ...»,
«MEHBIIIE HA ...», «MEHBIIE B ...»,
C HaxoOXXJICHHEM JOJU 4YHClia |
YHUCIIa 1Mo ero J0JIe.

3ajaun Ha 3aBUCUMOCTh
MEK]1y CTOMMOCTBIO, IEHOW U
KOJIMYECTBOM TOBapa.
Apudmernueckue 3a1aum,
periaemMble pa3HbIMH CIIOCO0aMU;
3a/1a4i, UMEIOIIHNE HECKOJIbKO
pELICHUI U HE UMEIOIINE
penieHusl.

I'eomeTpuyeckue NOHATHUSA
—24 vy,

PasnuuamvunasvieamsBubl
YTJIOB, BUJIBI TPEYTOJLHUKOB.

CpasHusamuvyrisl croco6om
HAJIOKEHUSI.

Xapaxmepuzoeamuvyron
(IpsAMOM, OCTpBIH, TYIOI), BU3yalbHO
ompeneNnsisi €ro BUI C IOMOIIBIO
MOJIeNIU MPSMOTO yTiIa.

Buinonnamvxnaccudukaiuo
TPEYTrOJILHUKOB.

IInanuposamsnopsaaok
MOCTPOCHHUS OTpe3Ka, paBHOTO
JAHHOMY, U BBITIOJHATH OCTPOEHHE.

OcywecmansimsCaMOKOHTPOJIB!
IPOBEPATH MPABUIBHOCTH MOCTPOCHHUS
OTpe3Ka C MOMOUIBIO0 U3MEPEHHUSL.

Bocnpouzeooumvanroputm
JIeNIeHUs1 OTpe3Ka Ha paBHbIE YACTH.

Bocnpouzeooumscnocod
INOCTPOCHUS  NPSAMOYIOJbHUKA  C
UCIIOJIb30BAaHUEM IIUPKYIS U JTUHEHKU.

Pacnosnasams, HAa3b18AMbU
PAasIuyamuIpoOCTPAHCTBEHHBIC
(burypbl: MHOTOTPaHHHK W €r0 BH/IBI

(IpAMOYTOJILHBIA  TIApAJLJICIICITHIIC],
nupamMuia), a TakKe KPYribie Tena
(uunuHap, KOHYC) Ha

MPOCTPAHCTBEHHBIX MOJIETISAX.

Xapakmepuz06ambupsIMOYTOJIbH
bl mapajuleNienune] W MNUPAMHUIY
(Ha3BaHWE, YHMCJIO BEPIIMH, TpaHeid,
pEébep), KoHyc (Ha3BaHUE, BEpIIUHA,
OCHOBaHHWE), UWIMHAP (Ha3BaHHE
OCHOBaHUs1, 00KOBasi TOBEPXHOCTH ).

Paznuuams: 1unuHIp M KOHYC,
MPSIMOYTOJIbHBIM  MMapajuieNienunesn u
MUPaAMU]TY.

Buowt yenoe (ocmpwiti, npsamot,
mynoti). Buovl mpeyeonvhuxos 6
3a8ucumMocmu om U008 Ux y2inos
(ocmpoyzonvhbie,

NPAMOY20JIbHble, MYN0Y20bHbIE),
om ONUH CMOpOoH
(paznocmoponHtue, pas-
HObOeOpenHble, PABHOCMOPOHHUE).
Ilocmpoenue ompeska, pasnoz2o
OaHHOMY, C NOMOWDBIO YUPKYIA U
JIUHEUKU (8 MOoM 4ucie ompesKa
3a0anHol  Onumuwl).  Jlenenue
ompeska Ha 2, 4, 8 pasHbix
yacmeti ¢ NOMOWDBIO YUPKYIA U
JIUHEUKU (8 MOM 4ucie ompesKa
3a0annou oaunvl). Ilocmpoenue

NPAMOY20/IbHUKO8 C  NOMOWbIO
YUPKYIIA U TUHEUKU.
T'eomempuueckue
npocmpancmeeHuvie  (opmul 8
OKpYdHCarouiem Mupe.
MHoeoepanHuk u e2o 31emMeHmbl:
8epUILHb, pébpa, 2PaHu.
IIpamoyzonvHulil napannienenuneo.
Kyo KakK NPAMOY2OJIbHbIU

napannenenuned. Hucno eepuiun,
pébep u epawell nPAMOY20abHO20

napannenenuneoq. THupamuoa,
yununop, Kouyc. Pasuvie 6uowbi
nUpaAmMuo (mpeyzonvHas,

YUembIPEXY2ONbHASL, NAMUY2ONbHASL
u 0p.). OcHosaHue, 6epuiuHa,
epanu u pébpa nupamuodsi. Yucno
OCHOBANUIL u bokosas
HOBEPXHOCTb yununopa,
8epuiuna, OCHO8aHUe U 0OOK08as
nosepxuocms KoHyca. Ilpumepol
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Coomnocumvpa3BEPTKY Ppa36EPMOK  NPOCMPAHCIMBEHHBIX
MPOCTPAHCTBEHHOW (urypel ¢ e€ | ceomempuyeckux Queyp.
MO/IENBIO UM N300paKeHHEM. Hzobpascenue

Ha3zvi6ambnpoCTpaHCTBEHHYIO NPOCMPAHCMBEHHbIX — PuUeyp  Ha
¢burypy, n300pakEHHYIO Ha YepTeKe uepmedsncax

Jloruko-mMmareMaTnueckas
MOATOTOBKA — 27 4.

IlpusooumunipuMepbl UCTUHHBIX
Y JIO’KHBIX BBICKA3bIBAHUI.

AHanuzuposamsCTpyKTYypy
MPEAbIBICHHOTO COCTaBHOTO
BBICKA3bIBaHUS, BBIICIATH B HEM
MPOCThIE BBICKA3bIBAHUS, OIPEICISIThH
X UCTUHHOCTH (JIO)KHOCTH) W JIelaTh
BBIBOJBI 00  HWCTHHHOCTH  WJIU
JIO’KHOCTH COCTaBHOTO BBICKA3bIBAHUSI.

KoncmpyuposamvcocraBHbie
BBICKA3bIBaHUS c MTOMOIIBIO
JIOTUYECKUX CBSI30K M OMPEACNATh UX
HWCTUHHOCTb.

Haxooumsn VKA3b186aMbBCE
BO3MOXXKHBIE  BapUaHTBl  PEHICHUS
JIOTHYECKOW 3a/1a4u.

BeIcka3biBaHue u
3HaueHus (UCTHHA, JIOXKb).
CocraBHbIE BbICKa3bIBaHUS,
00pa3oBaHHbIE U3 JIBYX MPOCTBIX

€ro

BBICKA3bIBAHU C  IMOMOIUIBIO
JIOTUYECKHUX CBS30K «W», I,
«eclu..., TO...», «HEBEPHO,
YTO...», W WX HCTUHHOCTb.
IIpumepsl  JOrMUYecKMX — 3ajad,
pelieHne KOTOPBIX CBSI3aHO C
HE0OXOUMOCTHIO nepedopa

BO3MOJXHBIX BAPHUAHTOB.

I1l. TEMATHYECKOE INTAHUPOBAHHUE C YKA3AHUEM KOJIMYECTBA YACOB,
OTBOIUMMBIX HA OCBOEHHUE KAXKJIOU TEMbI

Paznen

CnoskeHne ¥ BEIYNTaHUE MHOTO3HAYHBIX YHCE
VYMHOXEHIE MHOTO3HAYHBIX YHCEIT

Bricka3piBaHuA

JleaeHre MHOTO3HAYHBIX YHCET
PesepBHBIC ypoKH

Hroro

KoandyecTBO 4acoB

364
37q
119
424q
109
136 u
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