IHOACHUTEJIBHAA 3AIINCKA

Pabouas nmporpamma o npeamety «Maremarukay st o0ydaronuxcs 4 Kiiacca cocTaBjieHa Ha OCHOBE
TpeboBanmii k pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl HAYaJIbHOTO OOIIETO
o0pa3zoBaHUsl, IPEACTaBICHHBIX B DenepatbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE HAYATbHOTO
ob1iero oopazoBaHus, a Takxke [IpuMepHO TpOrpaMMbl BOCTIUTAHHS.

B HavanbHOI 1IKOJIE H3yYeHHE MaTeMaTHKU UMEET 0c000€e 3HaUCHHE B PA3BUTUN MIIQJIIETO IIKOJIBHHUKA.
[TpnoOpeTéHHbIC UM 3HAHUS, OTIBIT BHIIIOIHEHHS IIPEIMETHBIX U YHUBEPCAJIbHBIX ICHCTBUH Ha
MaTeMaTHYeCKOM MaTepualle, IepBOHAYaIbHOE OBJIaICHHE MAaTeMaTHUYECKUM SI3bIKOM CTaHYT (yHIaMEHTOM
00y4eHHs B OCHOBHOM 3BEHE ILIIKOJIBI, @ TAKXKe OyyT BOCTPEOOBAHBI B KH3HHU.

I/I3yquI/Ie MAaTECMATHUKHU B Haqaanoﬁ IIKOJIC HaHpaBJIeHO Ha JOCTHXCHUC cne;[yloumx 06pa3OBaTeHI:HI>IX,
Pa3BUBAIOIIMX IIEJICH, a TAKXKE LI€JIE BOCITUTAHUS:

— OcBocHHE HaYaJIbHBIX MaTEMATHYECKUX 3HAHUN — MOHUMaHUE 3HAYCHUS BETUYHH U CIIOCOOOB UX
U3MEPEHUS; UCTIOIh30BaHUE apU(PMETHIECKIX CIIOCOOOB IS pa3peiIeHus! CIOKETHBIX CUTYAIIHIA;
dbopMUpOBaHNE YMEHUS PEIIaTh yueOHbIE U MPAKTUYECKUE 3a7]a9U CPEICTBAMU MaTeMaTUKH; paboTa C
QITOPUTMAaMU BBITIOJTHEHUS apU(METHUECKUX ACUCTBHM.

— @®opmupoBaHre (YHKIUOHATHLHOM MaTeMaTHUECKON TPaMOTHOCTH MJIAJIIIETO MKOJbHUKA, KOTOpast
XapaKTepU3yeTCsl HATMYUEM Y HETO OMbITa pelIeHUs] y4eOHO-TI03HABATEIbHBIX M YI€OHO-TTPAKTHIECKIX
3a/1a4, TOCTPOEHHBIX Ha MOHUMAHUU U TPUMEHEHUH MAaTEMAaTUUYE€CKUX OTHOIIEHUH («4acTh-

1esnoe», «00blie-MeHbIIe», «PaBHO-HEPABHO», «IIOPSI0K»), CMbICIA apu(METHIECKUX TEHCTBUM,
3aBUcUMOCTEH (paboTa, NBUKEHUE, TPOJAOKUTEILHOCTh COOBITHSA).

— Oo0ecnieueHre MaTEMAaTHIECKOTO Pa3BUTHUS MIIAIIIETO MIKOJIbHUKA — (POPMHUPOBAHUE CIIOCOOHOCTH
K MHTEJUIEKTYaJIbHOH IeATETbHOCTH, MPOCTPAHCTBEHHOT'O BOOOPAKEHHS, MATEMATUYECKON PeyH;
YMEHHUE CTPOUTH PACCYKICHHS, BEIOUPATh apryMEHTAIUIO, Pa3indyaTh BEpPHbIC (HICTUHHBIC) U HEBEPHBIC
(JTo>XKHBIC) YTBEPKICHHUS, BECTH MOUCK MHGOpMAIIH (IIPUMEPOB, OCHOBAHUM JIJIsl YIIOPSA0UCHNS,
BapHaHTOB U Jp.).

— CraHoBJIeHHE Y9eOHO-TTO3HABATEIBHBIX MOTHBOB U MHTEPECa K U3YYCHHUIO MATEMAaTHKU U
YMCTBEHHOMY TPYY; BaXXHEUIINX KAYECTB UHTEIUICKTYaIbHON AEATEIIbBHOCTH: TEOPETUYECKOTO U
MIPOCTPAHCTBEHHOTO MBIIIUICHHS, BOOOPKECHHS, MATEMAaTHYECKON peYr, OPUEHTUPOBKHU B
MaTeMaTUYECKUX TEPMUHAX U MOHATHUSAX; IPOYHBIX HABBIKOB MCIOJIb30BAHUS MATEMATUYECKUX 3HAHUMI
B TTIOBCEIHEBHOM JKU3HU.

B ocHOBe KOHCTpYHpOBaHUS COJEPKAHUSA U OTOOpA MIIAHUPYEMBIX PE3yJIbTATOB JIEXKAT CIEAYIOUINE
LIEHHOCTU MaTEMAaTUKH, KOPPENUPYIOLIUE CO CTAHOBJIEHUEM JIMYHOCTH MIIAJIIETO IIKOJIBHHUKA:

— MOHHMAaHHUE MaTeMaTHYECKUX OTHOIICHUN BBICTYIIACT CPCACTBOM IMO3HAHU A SaKOHOMCpHOCTeI‘;I
CYIIECTBOBaHMS OKPYXAaroOIero Mupa, (hakToB, MPOIIECCOB U SIBICHUH, MPOMCXOIAIINX B NPHUPOJE U
B 00111€CTBE (XPOHOJIOTHS COOBITHH, TPOTSHKEHHOCTH TI0 BPEMEHH, 00pa30BaHUE IEJI0T0 U3 YacTeH,
n3MeHeHue (HopMbl, pazMepa u T.11.);

— MaTeMaTH4YeCKHe MPEJICTABICHHS O YHUCTIaX, BETHUNHAX, TEOMETPUUECKUX PUTYpax SIBISIFOTCS
YCIIOBUEM II€JIOCTHOTO BOCTIPUSATHSI TBOPEHUHN MPUPOIBI U YeTIOBeKa (MMaMATHUKH apXUTEKTYPHI,
COKpPOBHII[A UCKYCCTBA U KYJIbTYPbI, 00bEKTHI IPUPOJIBI);

— BJIaJICHUE MAaTEMATHYECKUM SA3BIKOM, DJIEMEHTAMU aJITOPUTMUYECKOTO MBILLIJIEHUS [T03BOJIAET
YUEHUKY COBEPIIEHCTBOBATh KOMMYHUKATUBHYIO JI€ATENBHOCTD (ApIyMEHTHUPOBATH CBOIO TOUKY 3PEHUS,
CTPOHUTH JIOTUYECKUE LIETIOYKH PACCYKICHUN; ONPOBEPraTh WU NOATBEPKAATh HCTUHHOCTD



MIPEAMOTIOKECHHUS ).

Mutaamme IIKoJIbHUKY MPOSIBIISIOT HHTEPEC K MATEMAaTHYECKON CYIIHOCTH MPEMETOB H SBJICHUN
OKpY’KarolIel )KU3HH - BOBMOXKHOCTH MX H3MEPHUTh, OTIPENICITUTh BEIMIUHY, (HOPMY, BBISIBUTH 3aBUCUMOCTH
U 3aKOHOMEpPHOCTH HX PACHOJOXKEHHS BO BPEMEHH U B MpocTpaHcTBEe. OCO3HAHUIO MIIAIIUM
IIKOJIbHUKOM MHOTHX MaTE€MaTUYEeCKHX SIBICHUI MOMOTAeT €ro TATa K MOJSIMPOBAHUIO, YTO O0JIeryacTt
OCBOEHHE 00IIEeTO crioco0a pemeHnus Y4eOHOM 3a/1a4uu, a TaKKe paboTy ¢ pa3HBIMU CPEACTBAMU
uHpOpMaIKH, B TOM YHCIe U TpaduuecKuMu (Tabiauia, 1uarpaMmma, cxema).

B HauanbHOI 1IKOJIE MaTEMAaTHYECKHUE 3HAHUS U YMEHUS TIPUMEHSIOTCS IIKOJIBHUKOM TIPH U3YYCHUH
APYruX y4eOHBIX MPeAMETOB (KOJMYECTBEHHBIC U IPOCTPAHCTBEHHBIE XapPAKTEPUCTUKH, OLICHKH, PACUETHI U
MIPUKHJIKA, KCTIOJB30BaHKe rpaduueckux Gopm npencrapienus nHGopmanun). [IpnodpeTéHHbie y4eHUKOM
YMEHUS CTPOUTH AJITOPUTMBI, BBIOMPATh pallMOHAIbHBIE CIIOCOOBI YCTHBIX M MUCbMEHHBIX apu()METHIECKUX
BBIUUCIICHUH, TPUEMBI IPOBEPKH MPABUIBHOCTH BBITTOJIHEHHS ICHCTBUH, a TAK)Ke Pa3INUYCHUE, HA3bIBaHNUE,
n300pakeHNe reOMEeTpUIECKUX (PUryp, HaXoKJIeHUE TEOMETPUUYECKUX BEIUYHH (JJIMHA, TIEPUMETD,
TUTOIIA/Ih) CTAHOBSITCS MMOKa3aTesIMU chOPMUPOBAHHON (PYHKIIMOHATBHON IPaMOTHOCTH MIIAIIIETO
IIKOJIbHUKA U HpeHHOCBIHKOﬁ yCCmHoro ,uaaneﬁmero 06y‘~ICHI/I$I B OCHOBHOM 3BCHC IIKOJIBI.

Ha n3ydenne marematuku B 4 Kjacce OTBOAUTCS 4 yaca B HEJeIo, Bcero 136 Jacos.



COJEP)KAHUE YYEBHOI'O ITPEJIMETA

OcHoBHOE cofiepxkaHre 00y4eHHs B IpOoTrpaMMe TpeACTaBiIeHo pa3aenamu: «Uucna u
BEJIMYMHB», A pru(MeTHIECKUE NeHCTBHI», «TeKCTOBBIE 3a1aum», «[IpocTpaHCTBEHHBIE OTHOIICHUS U
reomMeTpuueckue Gpuryps», «Matemarudyeckas HHPOpMAIH».

Yuciia v BeJIMYUHBI

Yucna B npeaenax MUJUIMOHA: YTEHUE, 3aIUCh, TOPa3pAIHOE CpaBHEHHE ynopsaoueHue. Yuciuo, 6ombiiee
WJIM MEHBIIIEe TaHHOTO YKCIIa Ha 3aJJaHHOE YHCIIO Pa3psAHBIX €IUHMUII, B 33IaHHOE YUCIIO Pa3.

Benuunnel: cpaBHeHHE 00BEKTOB 10 Macce, JUIMHE, TUIOIIA I, BMECTUMOCTH.

EnuHUIIBI MacChl — LIEHTHEP, TOHHA; COOTHOIIICHUS MEXTy €TUHUIIAMHU MACCHI.

Enunuibl BpeMeHu (CyTKH, HEETs, MECSII, TOJl, BEK), COOTHOIIIEHUE MEXy HUMHU.

EnuHuib! 1uHb (MIJUTIMETP, CAHTUMETD, ACIIUMETP, METP, KIJIOMETP ), IO (KBaApaTHBINA METP,
KBaJPAaTHBI CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KUJIIOMETPHI B 4ac, METPHI B MHHYTY, METPHI B
CEKYH]y); COOTHOIIIEHHE MeX Ay enuHuiiamu B mpeaenax 100 000.

ﬂOJ’Iﬂ BCJIMYHHBI BPpEMCHH, MACChI, JJIMHBI.

Apupmernyeckne 1elCTBUSA

[TucbmenHOE clloKeHUe, BRIUMTaHUE MHOTO3HAYHBIX YKCEIl B Mpeenax MUWuinoHa. [lucbMenHoe
YMHOXXCHHE, JIeJICHUE MHOTO3HAYHBIX YHMCEJ Ha OJIHO3HAYHOE/IBY3HauHOE Ynciio B mpeaenax 100 000;
JIleJICHHE ¢ ocTaTKoM. YMHoKeHue/nenenune Ha 10, 100, 1000.

CgoiicTBa apu(pMETHIECKUX ACHCTBUN U UX MPUMEHEHHE JIJIs1 BBIYMCIeHU. [Ionck 3HaYeHUsT YMCIIOBOTO
BBIPAKEHUSI, COIepKAILEro Heckoubko neiicTBuil B npeaenax 100 000. ITpoBepka pe3ynbTaTa BHIYUCIEHU, B
TOM YHCJIE C TOMOIIbIO KaIbKYyJsATOpPA.

PaBeHcTBO, coeprkaliiee HEM3BECTHBIM KOMIIOHEHT apu()METHUECKOTO JeHCTBUS: 3aIIUCh, HAXOXKICHUE
HEU3BECTHOI'O KOMIIOHEHTA.

YMHOXEHUE U JCJIICHHUEC BEJIMYHNHBI HA OAHO3HAYHOC YHCIIO.

TekcToBbBIE 324N

Pabora ¢ TeKCTOBOI 3amauei, pemeHue KOTOPOH COAEPKUT 2—3 ACWCTBUS: aHAIM3, IPEICTABICHUE Ha
MOJIEJIH; TNIAHWPOBAHKE U 3aIIUCh PELICHHUS; POBEPKA PEIICHUs U OTBEeTa. AHAIIN3 3aBUCUMOCTEH,
XapaKTePU3YIOIIUX MPOLECChI: IBMKEHUS (CKOPOCTh, BpeMs, IPOUICHHBIH MyTh), paboThI
(TpOM3BOAUTENLHOCTD, BpeMsi, 00BEM PabOThI), KYTIIH IIPOJIaXH (II€Ha, KOJIMYECTBO, CTOUMOCTD) M PEIICHNE
COOTBETCTBYIOIMX 33a4. 3a7jaul Ha YCTAaHOBJIEHUE BPEMEHHU (Hay4ajo, IPOJOKUTEIbHOCTh U OKOHYaHHE
COOBITHS), pacuéTa KOJMUECTBA, PACX0a, U3MEHEHHUs. 3a7jauil Ha HAXOXKIACHUE JI0JIU BEJIMYMHBI, BETUYHHbI
o e€ noJje. Pa3sHble criocoOb! pereHnst HeKOTOPhIX BUOB U3y4EHHBIX 3a1a4. OopmiieHre peieHus 1o
JEHCTBUSAM C MOSICHEHUEM, 10 BOIIPOCAM, C IIOMOILBIO YHCIOBOTO BBIPAKEHHUS.

IIpocTpancTBeHHbIE OTHOLIEHUSI M TeOMeTpUYecKHe (PUTypPbl

Hal"J'IHI[HI:Ie IpeaACTaBJICHUA O CUMMCTPUH.

OKpY’KHOCTb, KpYT: paclio3HaBaHHE U N300paKeHHE; MOCTPOCHHUE OKPYKHOCTHU 3aJaHHOTO pajanyca.
[TocTpoeHne n3y4eHHbIX FTEOMETPUUECKUX (QUTYDP C TOMOUIBIO JTUHEUKH, YTOIbHUKA, IUPKYJIISL.

ITpocTpancTBeHHBIE TeOMeTpHUYECKHE (DUTYPHI (Tena): map, Ky0, IUIHHIpP, KOHYC, TUPAMUAA; pa3inuceHue,
Ha3bIBaHUE.

KonctpyupoBanue: pazdbuenue Gpurypsl Ha IpsIMOYTOJIbHUKH (KBaJpaThl), COCTABICHUE QUTYp U3
NPSMOYTOJIbHUKOB/KBaIPaTOB.

[Tepumetp, maomaab GUrypbl, COCTABIEHHOMN U3 IBYX, TPEX MPSAMOYTOJIbHUKOB (KBaJIpaToB).



MaremaTuyeckass HHGopManus

Pabora ¢ yTBepKIeHUSIMU: KOHCTPYUPOBaHHE, IPOBEPKA HCTUHHOCTHU; COCTABICHUE U MTPOBEPKA
JIOTUYECKUX PacCyXIEHUIN NIPU PEIICHUY 3aau.

JlaHHbBIE O peanbHBIX MIPOLECCAX U SBICHUSIX OKPYXKAIOIIEr0 MUpa, IPEICTABICHHbIEC HA IUarpaMMax,
cxeMmax, B Tabuunax, rekcrax. Coop MareMaTn4ecKux JaHHBIX O 3aJaHHOM 00bEKTe (Yuciie, BEJTHUnHE,
reomerpuueckoii ¢purype). [lorck nnpopmanyu B cipaBoyHOH JuTepatype, cetu MaTepHer. 3anuch
nH(popManuu B MPeIOKEHHOHN TabIuIe, Ha CTOJIOYATON JUarpaMme.

JlocTymHbIE NIEKTPOHHBIE CPEACTBA 00YUCHHUS, TOCOOUS, TPEHAKEPHI, X UCIIOJIH30BAHUE TIO]T
PYKOBOJICTBOM II€JIarora u caMocTosiTeabHo. [IpaBuia 6e30nacHoil paboThl ¢ 3IEKTPOHHBIMU UCTOYHUKAMHU
nH(popManuu (MeKTpoHHas GpopMa yueOHHKa, SJIEKTPOHHBIC CIIOBAPH, 00pa30BaTEIbHbIC CAUTHI,
OPHECHTHUPOBAHHBIC Ha JIETEH MJIaIIIEero MIKOJIHHOTO BO3PACTa).

ANTOpPUTMBI pelieHns y4eOHBIX U MPAKTUYECKUX 3a/1a4.
YHUBEPCAJILHBIE YUEBHBIE JEVICTBUSI
Yuuseepcanvnvie nosnasamenvhvie yyebnvle 0elcmeus:

— OpPHUEHTUPOBATHCS B U3YUYEHHON MaTeMaTH4YeCKOW TEPMUHOIOTHH, UCIIOIB30BaTh €€ B
BBICKA3bIBAaHUSAX U PACCYKICHUSX;

— CpaBHUBATh MaTeMaTU4YEeCKHE OOBEKTHI (YKCIIa, BEIMYUHBI, TEOMETPUUYECKHE (DPUTYPBI), 3aIHCHIBATH
NpU3HAK CPAaBHEHUS; BBHIOMpATh METOJ PEIICHHS MaTeMaTHYeCKOW 3amaud (aaropuTM JeHCTBHSA,
MpUEM BBIYHUCIICHHUS, CTIOCO0 PEIICHHS, MOICTUPOBAHNE CUTYaIlUH, TTIepeOOp BapHAHTOB);

— 00OHapy»KUBaTh MOJEIH U3YYEHHBIX TE€OMETPHUUECKUX (DUTYP B OKPYKAIOIIEM MHUPE;

— KOHCTPYHPOBATh T€OMETPUIECKYIO (DPUTYPY, 00TaAAIONIYIO 3aJaHHBIM CBOMCTBOM (OTPE30K
3aJJaHHOM JUTMHBI, JIOMaHasi ONPEIeIEHHON JTTMHBI, KBaJIpaT C 3aJaHHBIM IIEPHMETPOM);

— KJIaccUpUIMPOBATh OOBEKTHI 10 1 - 2 BEIOpaHHBIM MPU3HAKAM;
— COCTaBIISAITh MOJIETIb MaTEMAaTUYECKOM 3a1a4H, IPOBEPATH €€ COOTBETCTBUE YCIOBHUIM 3a]1aUH;

— OIPEIEIIATh C MOMOIIBIO HU(POBBIX M aHAJIIOTOBBIX IPUOOPOB: Maccy npeaMeTa (3IeKTPOHHbIE U
TUPEBBIE BECHI), TEMIIEPATYPY (TPalyCHUK), CKOPOCTh ABUKEHHS TPAHCIIOPTHOI'O CPEACTBA (MAKET
CIIUJIOMETPA), BMECTUMOCTD (C TOMOIIBIO U3MEPUTEIBHBIX COCY/IOB).

Paboma c ungopmayueri:
— MPEACTaBIATh HHQPOPMAIKIO B pa3HbIX (popmax;

— WU3BJEKaTh U HHTEPIIPETUPOBATh MH(OPMAIIHIO, TPEICTABICHHYIO B Ta0JIHUIIE, HA IUAarpaMMe;
MCIOJIb30BaTh CIPABOYHYIO JIUTEPATypy Uil MOMCcKa HHPopMauu, B ToM uncie MHTepHeT (B ycIoBUsIX
KOHTPOJMPYEMOT'O BBIX0/1a).

Yuueepcanvnvie kommynukamuguvie yuyeonvle 0etcmeus:

— HCTOJB30BaTh MATEMATHYECKYIO0 TEPMUHOJIOTHIO TSI 3aITUCH PEIICHUSI PEIMETHON WIIH
MPAKTUYECKOM 3a/1a4u;

— MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI IS MOATBEPKICHUS/ONPOBEPIKEHUS BHIBOIA, TUIIOTE3HI;
— KOHCTPYHPOBAaTh, YATATh YUCIOBOE BHIPAXKECHHUE;
— OIIMCHIBATh NMPAKTHUYECKYIO CUTYALUIO C UCTIOJIb30BaHUEM U3YUEHHON TEPMUHOJIOTUY;

— XapakTCepu3oBaTb MATCMAaTHYCCKUC O6L€KTI>I, SIBJICHUS M COOBITHSA C IIOMOIIBIO N3YUCHHBIX



BEJIMYUH;

— COCTaBIISATh UHCTPYKLUIO, 3aMUCHIBATh PACCYKICHHE;

— WHUIUUPOBATH 00CYKJCHHE Pa3HBIX CIOCOOOB BHITIONHEHUS 3aJaHUsI, TOMCK OLTHOOK B PEIICHUH.
Vuuseepcanvnvie pecynamuenuvle yuebHvie 0eticmeus.

— KOHTPOJHPOBATH MPABUIHHOCTh U MOJTHOTY BBITIOJHEHUS AITOPUTMA apU(PMETHIECKOTO JICHCTBYS,
pelIeHrs TeKCTOBOM 3a/1auM, MOCTPOCHUSI TEOMETPHUUECKON (GUTYpPBI, U3MEPEHNUS;

— CaMOCTOSITENIbHO BBINOJIHATH MPUKUIKY U OLICHKY pe3yJibTaTa U3MEPEHU;

— HaXOJUTh, UCIIPABIIATH, IPOrHO3UPOBATH TPYIHOCTH U OIUUOKHU U TPYJHOCTH B PELICHUHN Y4eOHOI
3aJlauH.

Cosmecmuast 0essmenbHoCmb.

— ydYacTBOBaTh B COBMECTHOM JICATEIEHOCTHU: JOTOBAPUBATHCS O CIIOCOOE PEIICHHUS, PaCIPEACIIsITh
paboTy MeXay WICHaMH TPYNIbI (HalpuMep, B Cllydae pelieHus 3aaad, TpeOyronmx nepedopa
OOJIBIIIOTO KOJIMYECTBA BAPUAHTORB), COTJIACOBBIBATh MHEHHS B XOJI€ ITOMCKA JOKA3aTEIbCTB, BHIOOPA
PaIMOHANILHOTO CIIOC00a;

— JIOTOBapUBaThCSI C OJJHOKJIACCHUKAMU B X0/1€ OPTaHU3AIMH IPOSKTHON pabOTHI C BETMYNHAMHU
(cocTaBieHHE pacTMCaHus, MOJACUET ACHET, OIIEHKAa CTOMMOCTH U Beca IMOKYIKH, POCT U BEC YEIIOBEKa,
npuOIKEHHAS OIIEHKA PACCTOSHHUH M BPEMEHHBIX HHTEPBAJIOB; B3BEIIMBAHNIE; N3MEPEHHE
TEMIIepaTypbl BO3lyXa U BOJIbI), FEOMETPUUYECKUMHU (UTrypamu (BbIOOp GOPMBI U JeTajneld npu
KOHCTPYUPOBAHMUH, PAcU€T M pa3MeTKa, MPUKHUIKA U OIIEHKa KOHEUHOTO PE3yNbTaTa).



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/ISYLIGHI/IC MaTeMaTHKH B 4 Kjacce HaIpaBJICHO HA JOCTHXCHUC 06yLIaI-OH_II/IMI/IC$I JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IPCAMCTHBIX PC3YJIbTATOB OCBOCHUSA yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIbTATBI

B pesynbrare usydenus npeamera «MaremaTkay y oOydatorierocst OyayT chopMupoBaHbI CIEAYIOIINE
JINYHOCTHBIE PE3YJIbTATHI:

— O0CO3HaBaTh HEOOXOIMMOCTh U3yUEHHSI MATEMATUKHU JUI afJalTallui K dKU3HEHHBIM CUTYaLUAM, IS
pa3BUTHS 001N KYIbTYphI YEIOBEKA;

— Ppa3BUTUSA CLIOCOOHOCTH MBICIHUTb, PACCYXkK1aTh, BBIAIBUraTh MIPEANOI0KEHUS U TOKa3bIBaTh WU
OIPOBEPraTh MX;

— HpI/IMeHHTB HpaBI/IHa COBMGCTHOﬁ ACATCIIBHOCTHU CO CBepCTHI/IKaMI/I, HpOHBJISITB CHOCOGHOCTL
JIOTOBAPUBATHCS, JIUIUPOBATH, CJICJIOBATh YKA3aHUSIM, OCO3HABATh JTUYHYIO OTBETCTBEHHOCTh H
00BEKTUBHO OIICHWBAThH CBOM BKJIAJ B OOIIWN PE3yJIbTAT;

— OCBaWBaTh HABBIKH OpraHU3allMK OE€30MAaCHOTO IMOBECHNS B MH(POPMAIIOHHOM cpejie;

— MPUMCHATH MAaTEMATUKY IJId PCIICHUA IMTPAKTUYCCKUX 3a/1a4 B HOBCG,I[HGBHOP'I KHU3HHU, B TOM YHUCJIC
IIpU OKa3aHWU MOMOIIHN OJHOKJIIACCHHUKAaM, ACTAM MJIAAIICTO BO3pacTa, B3POCJIbIM U MMOKUIIBIM JIFOASIM

— paboTaTh B CUTYyalHUSIX, PACHIUPSIOMIUX OMBIT IPUMEHEHHUS MaTEMAaTHIECKUX OTHOIICHUN B
peanbHOM )KM3HHU, OBBIIAKIINX UHTEPEC K UHTEIUIEKTYaJIbHOMY TPYAY U YBEPEHHOCTh CBOMX CHJIaX
IIPU PELLICHNH MTOCTABJIEHHBIX 3a/1a4, YMEHHE MPEOA0JIEBATh TPYIHOCTH;

— ONLCHUBATH IMMPAKTHUYCCKUC U y‘-IC6HBIC CUTyalluu C TOYKU 3PCHUA BO3MOKHOCTU IIPUMCHCHH A
MaTEeMaTHKH I PaliOHAIBHOTO ¥ 3(PPEKTUBHOTO pelieH!sT YIeOHBIX U )KU3HEHHBIX MPo0IeM;

— OIICHMBATh CBOM yCIIEXH B U3yYCHUH MAaTEMaTUKH, HAMEeYaTh MyTH YCTPAHEHUs TPYIHOCTEH;

— CTPCMUTLCA yFJIY6JI$ITI: CBOU MAaTCMAaTUYCCKHC 3HAHUA U YMCHUS, TI0JIb30BATHCA p33H006p33HBIMI/I
UH(OPMAIIMOHHBIMH CPEICTBAMH JIJIsl PEIICHUS PEITI0KCHHBIX i CAMOCTOSITEIbHO BHIOPAHHBIX
y4eOHBIX TIpo0OJIeM, 3a/1a4.

METAINIPEAMETHBIE PE3YJIbTATDI
K xonity 00y4uenus y o0y4aromierocsi GOpMHUPYIOTCS CICIYIONTNE YHUBEPCAITbHBIC YI€OHBIE ICHCTBUSI.
YHuBepcaibHble NMO3HABATEJbHbIE YUeOHbIE 1eCTBUSA:
1) baszosvie noeuueckue oeticmeusi:

— YCTaHaBIUBATh CBSA3M U 3aBUCUMOCTH MEXJly MaTeMAaTHYECKUMHU 00BbEKTaMH (4acTh-11eJI0€;
IPUUYNHA-CIEACTBUE; IPOTIKEHHOCTD);

— TIPUMEHSTH 0a30BbIe JOIMYECKUE YHUBEpPCATbHbIC ICHCTBH: CPAaBHEHUE, aHANIN3, KJIacCu(UKaLUI
(rpynmupoBka), 00001IeHuE;

— npuoOperaTh MpakTUYECKHe rpaduuecKue 1 N3MEPHUTEIbHBIC HABBIKH JUIS YCIICIIHOTO PEICHHS
y4eOHBIX U JKUTEHCKHX 3a/1a4;

— TMpEelCTaBIATh TEKCTOBYIO 3a7auy, €€ pelieHue B BUAe MOJEIHU, CXEMbI, apu(MeTHUeCKOl 3anucH,
TEKCTa B COOTBETCTBHUH C MPETIOKEHHON yaeOHOU mpoOaemMoi.

2) basosvie ucciedosamenvcxue 0etcmeust.:



— TMPOSBIATH CIOCOOHOCTh OPUEHTUPOBATHCS B yUeOHOM MaTepHalie pa3HbIX pasesioB Kypca
MaTeMaTUKH;

— IOHUMATh U aJICKBATHO UCIIOJIB30BATh MATEMAaTUYCCKYIO TCPMHUHOJIOTHUIO: pa3jindaTh,
XapaKTEPHU30BaTh, UCII0JIB30BaTh AJIA PCIICHUA y‘le6HI>IX " MPAKTUYCCKUX 3aaaY;

— TIPUMEHSTH U3YYEHHBIC METO/IbI TO3HAHUS (M3MEpEHHE, MOICTPOBaHNE, IIepeOop BApUAHTOB).
3) Paboma c ungpopmayueii:

— HaxOJUTh U UCIIOJIB30BaTh ISl peICHUs YyU4eOHBIX 337a4 TEKCTOBYIO, rpadpuuecKyto HHPOPMALIUIO B
Pa3HBIX UCTOYHUKAX HHPOPMAIIMOHHOUW CPEJIbI;

— YWTaTh, UHTEPIPETHPOBATH TPAPUUECKH MPEICTABICHHYIO HHPOPMALIUIO (CXeMy, TabIuILy,
JIMarpaMMmy, Apyryro MOJeNb);

— TpeACTaBIATh HHPOPMALIMIO B 3aJJaHHON (hopMe (IOMOTHATH TabIuIly, TEKCT), (HOpMYyITHUPOBAThH
YTBEP)KJICHHE 110 00pasily, B COOTBETCTBUU C TPeOOBAaHUSIMH YUEOHOM 3a1a4H;

— TPUHUMATH TpaBuiIa, 0€30MacHO UCIIOIB30BATh MpPEJIaraeMble JICKTPOHHBIE CPEJICTBA U UICTOUHUKHU
UHpOpMaLIUH.

YHuBepcajibHble KOMMYHUKATHBHBIE y4eOHbIE IeiicTBUS:
— KOHCTPYHUPOBATh YIBEPKIACHUSA, [IPOBEPATL UX UCTUHHOCTL; CTPOUTH JIOTHYECKOE PACCYKIECHUE,
— HCHOJIb30BaTh TCKCT 3aaHUA IJIA OGBHCHCHI/IH cnocoGa " X0da pCUICHUA MaTeMaTHYEeCKOU 3aJa4u,
— (opMynHpoOBaTh OTBET;

— KOMMCHTHUPOBATH IMPOLCCC BBIYUCIICHUSA, IOCTPOCHUSA, PCIICHUSA OOBICHATH HOHy‘ICHHLIﬁ OTBET C
HCIIOJIB30BaHHUEM H3y‘IeHHOﬁ TEPMHUHOJIOTUH,

— B IIPOLECCEC JHUATIOTOB I10 O6C}’)KI[CHI/II-O HU3YUYCHHOI'O MaT€pHrajia — 3aaaBaTb BOIIPOCHI, BBICKA3bIBATh
CYKACHUA, OICHUBATD BBICTYIUICHUA YY4CTHUKOB, IPUBOJUTH JOKA3aTCIILCTBA CBOEH MMpaBOTHI,
IMMPOSABJIATH 3TUKY O6IJ_[€HI/ISI;

— CO3JaBaTh B COOTBETCTBUU C yUEOHOI 3a/1auell TEKCThI pa3HOrO BUJA - ONMCAHUE (Hapumep,
reoOMEeTPUUECcKOi (UTYpBI), paccykaeHue (K MpuMepy, P PeIIeHUH 3a/1a4i ), MHCTPYKLIUA (HarpuMep,
U3MEpPEHUE JITMHBI OTPE3KA);

— OPUEHTUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOIUTH, TOTMOIHATH, UCIIPABIATH A€(OPMUPOBAHHEIE;
— COCTaBJISITh 10 AHAJIOTUU;

— CaMOCTOSITEIBLHO COCTABIIATh TEKCTHI 3aaHUM, aHAIOTMYHBIE TUTIOBBIM U3y4E€HHBIM.
YHuBepcaibHble peryJssTHBHbIE YueOHbIe JelCTBUS:
1) Camoopeanuzayus:

— TUTAHUPOBAThH ITAIBI MIPEACTOSIICH PabOTHI, OMIPENEIATh MOCIEIOBATEILHOCTh YICOHBIX ICHCTBUN;

— BBIIIOJIHATL IIpaBUJIa 0€30I1aCHOr0 UCIIOIL30BaHUS 9JICKTPOHHBIX CPCACTB, IPpCAJIaracMbIX B
nporiecce 00y4eHusl.

2) Camoxoumponnb:
— OCYILECTBIISITh KOHTPOJIb TMPOIIECcca U pe3yibTaTa CBOCH JeATeIbHOCTH, 00BEKTUBHO OLICHUBATH UX;

— BBIOMpATh U IIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CIIOCOOBI IeHCTBUIA;



— HaXOJUTh ONIMOKH B CBOCH paboTe, yCTaHABIMBATh X MPUIUHBI, BECTH ITOUCK MyTEH MPEOT0ICHHS
oIIn0oK.

3) Camooyenka:

— TIpeABHIETh BO3MOKHOCTh BOSHUKHOBEHHS TPYAHOCTEH U OIINOOK, PeayCcMaTpUBaTh CIIOCOOBI UX
npeaynpexacHus (GopMyIHpoOBaHHE BOIPOCOB, OOpaIIeHHE K yUeOHUKY, TOTIOTHUTEIBHBIM CPEACTBAM
00y4eHUsI, B TOM YHCIIE DJIEKTPOHHBIM);

— ONLCHUBATH PallUOHAJILHOCTb CBOUX ,[[GI\/'ICTBI/II\/'I, AaBaTb UM KaYCCTBCHHYIO XapaKTCPUCTHUKY.
CoBMmecTHas ACATECJIBbHOCTD:

— ydYacTBOBaTh B COBMECTHOM JICATEIILHOCTH: PaCTIPEACIsITh pabOTy MEX/Ty YWICHAMH TPYIIITHI
(HampuMmep, B ciIydyae peleHus 3a7a4, TPEOYmux nepedopa 60IbIIOr0 KOJINYECTBa BAPUAHTOB,
NPUBEJICHUS IPUMEPOB ¥ KOHTPIPUMEPOB);

— COTJIaCOBBIBATH MHEHHUS B XOJI€ TIOUCKA JTOKA3aTEIbCTB, BEIOOPA PAIIMOHATBHOTO CIIOCO0a, aHAIH3a
nHdopManuu;

— OCYILIECTBISATh COBMECTHBIM KOHTPOJIb U OLIEHKY BBITIOJIHIEMBIX ACHCTBUH, MPEIBUAETH
BO3MOXXHOCTh BOBHUKHOBEHHS OITMOOK M TPYAHOCTEH, IPEyCMaTPUBATh ITYTH UX MPEIyNPEKICHUS.
NPEJMETHBIE PE3YJIbTATHI
K kon1y o0y4enus B 4 kiacce 00y4aromuiicss HAyYUTCs:
— YHWTaTh, 3aIIUCHIBATh, CPABHUBATH, YIIOPSIOUYNBATH MHOTO3HAUHBIC YHCIIA;
— HaxXOJAUTh YHCIIO OoJbIee/MEHbIIee JAHHOTO YHCIa Ha 3aJaHHOE YUCIIO, B 33JJaHHOE YUCIIO Pas;

— BBIIIOJIHATH apI/I(I)MeTI/I‘-IeCKI/Ie HCﬁCTBHHI CJIOKCHHUC U BBIYUTAHHUEC C MHOT'O3HAYHBIMHU YN CJIaMU
nucbMeHHo (B mipezenax 100 - ycTHO);

— YMHOXCHHUC U JCJICHUC MHOIO3HAYHOI'O YHCJIa HAa OJHO3HAYHOC, IBY3HAYHOC YUCJI0O TMCbMCHHO (B
npenenax 100 - yctHo);

— JIeJIeHUE C OCTaTKOM — MUChbMEHHO (B nipeaenax 1000); BEIYUCIATH 3HAYCHHUE YUCITIOBOTO
BEIpaXeHHsI (CO ckoOkaMmm/0e3 CKOOOK), COIepIKaIEro NeUCTBUS CI0KCHHSI, BRIYUTAHUS, YMHOKCHHSI,
JIeTICHUsI C MHOTO3HAYHBIMU YHCIIAMH;

— HCIOJIb30BaTh MIPH BHIYMCICHUSAX U3yUEHHbIE CBOMCTBA apU(PMETHUECKUX JACUCTBUM;
— BBINOJHATH NPUKUJIKY pe3yibTaTa BEIUUCICHHUIH;

— OCYIIECTBIISATH MPOBEPKY MOIYYEHHOTO Pe3yJIbTaTa [0 KPUTEPUSIM: JOCTOBEPHOCTD (PeaIbHOCTB),
COOTBETCTBUE MPABUITY/aITOPUTMY, a TAKXKE C IOMOILBIO KAJIBKYJISATOPA;

— HaXOAWTh JOJII0 BEIMYNHBI, BEIMUYUHY I10 €€ J0JI€; HAXOAUTh HEU3BECTHBI KOMIIOHEHT
apuMeTUYECKOTO JIEHCTBHS; UCIIOJIb30BATh €AMHUITHI BEIMUWH TSI IPY PEIICHUH 3aa4 (IyIMHa, Macca,
BpeMsi, BMECTUMOCTb, CTOUMOCTb, TUIOIIA/Ib, CKOPOCTH);

— HCIOJIb30BaTh NIPU PEIlIeHUH 3aa4 €AMHUIIBI JITUHBI (MIJLTUMETP, CAHTUMETP, JELUMETP, METP,
KHJIOMETP), MacChl (TpaMM, KUJIOTpaMM, LIEHTHEP, TOHHA), BpeMEeHU (CeKyHa, MUHYTa, 4ac; CyTKH,
HEJIeNIsl, MECSII, TOJl, BEK), BMECTUMOCTH (JIUTP), CTOMMOCTH (KOTelKa, py0Jib), IIomaay (KBaapaTHBINH
METp, KBaJIpaTHBIA JEUUMETP, KBAIPATHBIN CAHTUMETP), CKOPOCTHU (KUJIOMETP B YaC, METP B CEKYHAY);

— HCIIOJIB30BaThb HpI/I peH_IeHI/II/I TEKCTOBBIX 3a/1a4 U B HpaKTI/I‘-IGCKI/IX CI/ITyaI_II/IHX COOTHOILICHUA
Me)KI[y CKOpOCTBIO, BpeMeHeM nu HpOfI,Z[CHHBIM HyTeM, Me)KILy HpOI/I3BOI[I/ITeHBHOCTBIO, BpeMeHeM )41
00BEMOM



paboThL; OIPENENITh C TOMOIIbIO IIU(PPOBHIX U aHAJIOTOBBIX MPUOOPOB Maccy MpeaMeTa, TEMIEepaTypy
(HarmpuMep, BOJIbI, BO3/lyXa B TOMEILIEHUH ), CKOPOCTh JABHKEHHUS TPAHCIIOPTHOTO CPECTBA;

— OMPEIENATh C TOMOIIbIO U3MEPUTETBHBIX COCYI0B BMECTUMOCTD; BBIMOJIHATH MPUKUJIKY U OLICHKY
pe3yJibTaTa U3MEPEHUIA;

— pemiaTh TEKCTOBBIE 3a71a4 B 1—3 nelCTBHsI, BBIMOIHATH TPeoOpa30BaHNE 3a/1aHHBIX BEJIMYHH,
BBIOMPATH MPU PEIICHUH TTOIXOISAIINE CITOCOOBI BRIUMCICHUS, COUETast YCTHBIC U MUChbMEHHBIC
BBIYHMCIICHHSI ¥ KICTIOJNB3YS, TP HEOOXOAMMOCTH, BEIYMCIUTEIbHBIE YCTPOMCTBA, OIICHUBATh
MOJTyYEHHBIN Pe3yNIbTaT M0 KPUTEPUSIM: TOCTOBEPHOCTh/PEaTbHOCTh, COOTBETCTBUE YCIOBHUIO;

— pemIath MpaKTUYECKUE 3a/1a49H, CBI3aHHBIC C TOBCETHEBHOM JKU3HBIO (Ha IOKYIIKH, IBUKCHUE
T.I.), B TOM YHCIIE, C U30BITOYHBIMU JAHHBIMU, HAXOIUThH HEIOCTAIOIIYIO HH(POpMAIIKIO (HampuMep, U3
TaOJIHII, CXEM), HAXO/IUTh U OIICHUBATh Pa3IMYHBIC CITOCOOBI PEIICHHS, UCTIOIH30BATh TIOIXOISIIHE
CIocoObI TIPOBEPKH;

— PpasnuyaTh, HA3bIBaTh TEOMETPHUECKUE (PUTYPBI: OKPY>KHOCTB, KPYT; H300paXKaTh C TIOMOIIBIO
LUPKYJIA ¥ JIMHEHKHN OKPY>KHOCTb 3aJJaHHOTO pajinyca;

— pasnuyaTh H300paKeHUs MPOCTEHIINX MPOCTPAHCTBEHHBIX (Uryp: 1Iapa, Kyba, IMIHHAPA, KOHYCa,
HpaMHU/IbL;

— pacmo3HaBaTh B MPOCTEHIINX CIIyYasX MPOEKIMU IPEIMETOB OKPYKAIOIIETO MHUPa Ha IIIOCKOCTh
(o, cTeny);

— BBITIOJHATH pa3OueHue (MoKa3pIBaTh HA PUCYHKE, YEPTEXKE) MPOCTEHIIICH cCOcTaBHOU (PUTYpHI Ha
PSIMOYTOJIBHUKY (KBaAPAThI), HAXOAUTh IEPUMETP U IUIOMAAb (PUTYP, COCTABICHHBIX U3 JIBYX TPEX
IPSIMOYTOJIBHUKOB (KBaJpaToB);

— pacro3HaBaTh BepHbIC (MCTUHHBIE) U HEBEPHBIC (JIOXKHBIC) YTBEP)KICHHUSI; IPUBOIUTH PUMED,
KOHTPIPUMED;

— (¢opMynHpOBaTh YTBEPKACHUE (BBIBOJ), CTPOUTH JIOTUYECKHE PACCYKACHUS (OAHO/ABYXIIaroBhIE) C
UCIIOJIb30BAaHUEM U3YUYEHHBIX CBSI30K; KJIACCU(PUINPOBATh OOBEKTHI IO 33JaHHBIM/CaMOCTOSITEIbHO
YCTaHOBJICHHBIM OJTHOMY, IBYM IIPH3HAKaM;

— W3BJICKATh U MCIIOJIL30BATh IS BHITOJHEHHS 3aIJaHAI U PEIICHUS 3a/1a4 WH(OPMAIIHIO,
MpEaACTaBJICHHYIO B HpOCTGfIH.IHX CTOH6‘I&TBIX AuarpamMmax, TaGJII/II_IaX C JaHHBIMU O PCAJIbHBIX
Ipoleccax U SBICHUSIX OKPYXKAIOIIETro MUpa (HalpuMmep, KaJleHIaph, pacCliCaHue), B MPEaMETax
MMOBCETHEBHOM KU3HU (HAIIPUMEP, CUET, MEHIO, TPANC-JIUCT, OOBSIBIICHHE),

— 3aMoJHSATh JaHHBIMU IPEIOKEHHYIO TaOIUITy, CTOIOUATYIO IUarpaMMy; UCIIOIb30BaTh
(dbopManr30BaHHBIC ONMKUCAHUS TIOCIEA0BATEIHPHOCTH JACUCTBUN (AITOPUTM, IIJIaH, CXeMa) B
MPAKTUYECKUX M YICOHBIX CUTYaIUAX;

— JIOTIOJIHATD aJrOPUTM, YIIOPSAIOYMBATH IIard alfOPUTMA; BBIOMPATh PallMOHAIBHOE PELICHHE;
COCTaBJISITH MOJIENIb TEKCTOBOM 3a/1a4M, YHCIIOBOE BBIPAKEHUE;

— KOHCTPYUPOBATh XOJ] PELIEHUS MaTeMaTU4eCKOM 3a1auu;

— HaXOJUTb BCC BCPHBIC PCUHICHUA 3a1a4r U3 MPCATTOKCHHBIX.



TEMATHUYECKOE NIJTAHUPOBAHUE
4 xaacc (1364.)

Paszpes 1. Ynucna-114., U3 HUX IpaKTUYeCKHe-24., KOHTPOJIbHbIe-04.

OCHOBHBIE BU/bI JAeSTe/JTbHOCTU 00YyYalIMXCA. YIPAXKHEHUS: yCTHAsA M MMCbMeHHast paboTa ¢ YMC/JIaMu: 3allMCh MHOTO3HAYHOT0 YU CIIa, ero Npe/icTaBIeHHe B BUJE
CYMMBI pa3psi/iHbIX CJIaraeMbIX; KJIacChbl M pa3ps/ibl; BbIOGOP YKce € 33JJaHHBIMU CBOWCTBAMHU (UM CJIO pa3psAHBIX eJUHUL, YETHOCTD U T. [1.); MojesnpoBaHue
MHOT03HaYHbIX YK CEJI, XapaKTEPUCTUKA KJIACCOB U PA3PsiZi0B MHOTO3HAYHOT0 YU CJIA; YUe6HBIN uasor: popMyJUpPOBaHHUE U POBEPKA UCTUHHOCTH YTBEPK/IEHUS O
quciie. 3aUCh YUCIa, 06J1aa01ero 3alaHHbIM CBOMCTBOM. Ha3bpiBaHUe U 00'bSICHEHHE CBOMCTB UMC/IA: YETHOE /HEYETHOE, KPYTJIO€, TPEX- (4eThIPEX-, MATH-, IECTHU-)
3HAYHOe; BeJleHWe MaTeMaTH4YecKuX 3anuceli; PaboTa B mapax/rpymnnax. YnopsiioueHue MHOT03HaYHbIX ynces. Kinaccudukanus yrces no oJTHOMY-BYM OCHOBaHHUSIM.
3anuce 061ero cBOMCTBa rpymibl ynces; [[pakTuyeckre paboThl: yCTAHOBJIEHHUE PABUIIA, 10 KOTOPOMY COCTAaBJIEH PsiJL UMCeJ, IPOAOJLKEHHE Ps/ia, 3alI0JIHEHUE
MPOIYCKOB B PAJY YKCEJI; OTIMCAHUE MOJIOKEHUS YUC/Ia B psaay uncesi; [[pakTrdyeckre paboThl: yCTAaHOBJIEHHE MTPABUJIA, 10 KOTOPOMY COCTAaBJIEH PsiJi YUCeJ,
NpO/I0/DKEHNE PSiJia, 3aM0JIHEHHE TPOIYCKOB B Py YMCEJ; OIMCAHKE OJI0KEHHS YMC/Ia B PSAJLY YMCel;

JnexkTpoHHbIE (LM PpPOBBIE) 06pa3oBaTe/IbHbIE PeCypPChl. JJIeKTPpOHHAsA popMa yueOHHMKa, TeCThbl «MaTeMaTHKa» https://resh.edu.ru/

Paspen 2. BeauuuHbl-124., U3 HUX NPaKTHYeCKUe-24., KOHTPOJIbHbIe-04.

OCHOBHBIE BUBI JesSTe/JIbHOCTU 00yyawimuxca. O6cyx/1eHre MPaKTUYECKUX CUTYalui. Pacno3HaBaHue BeJIMYHMH, XapaKTePU3YIOI[UX POLECC ABUKEHUS (CKOPOCTH,
BpeMsl, paccTosiHue), paboThl (IPOU3BOAUTENBHOCTD TPY/Ia, BpEMsI paboThl, 06'bEM PabOT). YCcTaHOBJIEHHE 3aBUCHMOCTEN MEX/y BEJTUYMHAMU. YTIOPsII0YeHHE M0
CKOPOCTH, BpeMeHH, Macce; MojieiTMpoBaHue: COCTaBJIEHHE CXeMbI IBUKeHUs, paboThl; KomMeHTHpoBaHUe. [Ipe/icTaBieHre 3HaYeHUS BEJIMYMHBI B PAa3HbIX €JJUHUIIAX,
MOLIATOBBIN MEPEX0/ 0T 6oJiee KPYIHbIX eIMHUI] K 60Jiee MesKuM; [IpakTrudeckue paboThl: CpaBHEHHE BEJIMYUH U BbINIOJIHEHUE IeUCTBUN (YBeJnYeHNe,/YMeHbIlIeHUe
Ha/B) ¢ BesimuuHaMy; /luddepeHnipoBaHHOe 3a/jaHue: 0pOpMIIeHHEe MaTeMaTUY€ECKOH 3aMKCH: 3alKMCh B BU/Ie paBEeHCTBA (HEPAaBEHCTBA) pe3yJibTaTa Pa3HOCTHOTO,
KPaTHOTO CPaBHEHUS BeJIMYUH, YBeJNYEHUs1/yMeHbIIeHUs] 3HaUeHHS BeJIMYMHBI B HECKOJIbKO pas; [IponeieBTHKA HcCie[0BaTeNbCKON paboThI: ONPEAEsaTh C
MOMOIIIBI0 U PPOBBIX ¥ aHAJIOTOBBIX MPUGOPOB MacCy MpeAMeTa, TeMIepPaTypy (HampyuMep, BO/ibl, BO3/lyXa B TOMENEHUH ), CKOPOCTb JBMKEHHUS TPAHCIIOPTHOTO

CpeacTBa; onpeaejaTb C IOMOLIIbIO U3MEPUTEJbHBIX COCYJOB BMECTUMOCTD,; BBIIIOJIHATD NPUKHUAKY U OLI€HKY pe3yJibTaTa H3MepeHHﬁ; BbI60p H UCIIOJIb30BAaHHE
COOTBeTCTBy}OLHEﬁ CUTyalluu €ANHHILbIl U3MEPEHU. HaXO)K,ZLeHI/Ie A0JIN B€JIMYWHbI Ha OCHOBE COAEPXKATEJIbHOT'0 CMbICJIA,

JnexkTpoHHbIe (LM PpPOBLIE) 06pa30BaTeIbHbIE PECYyPChL. JJeKTPOHHAsA popMa yuebHUKa, TeCThl «MaTeMaTHKa» https://resh.edu.ru/

Pa3zgen 3. ApudmeTrndeckue AeicTBUA-374., U3 HUX PAKTH4YeCKHEe-34., KOHTPOJIbHbIE-24.




OCHOBHBIE BU/BbI JAeATe/JIbHOCTH 00Yy4YalIIUXCA. YIPa)KHEHUS: yCTHbIe BbIYMC/IEHUS B IIpeJieiax cTa U CIydasix, CBOAUMBIX K BBIYUCJIEHUSM B [IpeJiesiax CTa;
ANTOpUTMBI NHCBMEHHBIX BblYMCIeHUI; KoMMeHTHpOoBaHMe X0/1a BbINOIHEHUS apuPMeTUYeCKOro AeHCTBHA 10 aITOPUTMY, HAX0X/AeHHUsI HeU3BECTHOTO KOMIIOHEHTa
apudMeTHUECKOro0 el CTBUSA; YUueOHbIN JUalor: 06CyKjeHHe J0MyCTUMOro pe3y/ibTaTa BbIIOJHEHNS el CTBUS Ha OCHOBE 3aBUCHUMOCTH MeX/y KOMIIOHEHTaMU U
pe3yJIbTaToM /el CTBUA (C/I03KeHUs, BBIUUTAHUS, yMHOXKEHUS, [ieJIeHNs); YMHOXeHUe U ieJleHue KpYTIJbIx unce (B ToM yuciae Ha 10, 100, 1000); Miciosib3oBaHKe GYKB
JiJ151 0603HaYeHUs YKceJl, HeU3BEeCTHOTO KOMIIOHEHTa JielcTBUs; [IpuMeHeH e IPUEMOB YCTHBIX BBIYUCJIEHUH, OCHOBAaHHBIX HA 3HAHUU CBOMCTB apudpMeTHUeCKUX
JleICTBUH U cocTaBa 4McJa; [IpoBepka xo/ja (COOTBETCTBHE aITOPUTMY, YaCTHBIE C/1yYad BbINOJHEHUS JJIeHCTBUN) U pe3yJibTaTa el cTBuUs; [IpuMeHeH e TPpUEMOB
YCTHBIX BbIYMCJIEHU, 0OCHOBAaHHbIX Ha 3HAHUU CBOWCTB apuPMeTHUECKUX JeMCTBUH U cocTaBa uMcia; [I[poBepka NpaBUJIBHOCTY HaX0X/IeHHs 3HaYeHHs YU CI0BOTO
BbIpa)KeHHs (C 01OpoH Ha NpaBuUJ/Ia YCTAaHOBJIEHUSA NOPsAKA JJeHCTBUM, aITOPUTMBI BbITOJIHEHUSA apudMeTHUYeCKUX e CTBUH, IPUKU/KY pe3y/bTaTa); Pa6oTa B
rpynnax: npuBeJieHre NPpUMepoB, UWINIOCTPUPYIOLIUX CMBIC U XOJ, BbIIIOJIHEHUS apuMeTHUeCKUX el CTBUH, CBOWCTBA JelcTBUl; [IprKu/Ka U oljeHKa pe3yJIbTaTOB
BbIYMCJIeHUs (peaslbHOCTb OTBETA, NPUKU/IKA, Toc/eiHAs [udpa pe3yibTaTa, 06paTHOe AelCTBUe, HCI0Jb30BaHUe KalbKyJ/iATopa); Ucrosb30BaHue OYKB 415
0603Ha4YeHUs YKceJ1, HEM3BECTHOTO KOMIIOHEHTA JlelCcTBUS; 3alaHus Ha IpoBeJileHe KOHTPOJIS U CAMOKOHTPOJIs1; YIpaKHeHUs1: IPOrHO3MpPOBAaHNUE BO3MOXHBIX
OLIMOO0K B BBIYMCJIEHUSX 110 aJITOPUTMY, IPU HAX0KJ,eHUM HeN3BECTHOTO KOMIIOHEHTA apudMeTHUeCKOro AeicTBUS; 3aZlaHKs Ha IPOBeileHUe KOHTPOJI U
caMokoHTpoJist; [IpoBepka xo/a (COOTBETCTBHE a/IFOPUTMY, YACTHBIE CJlyYau BbIIIOJHEHHUS eCTBUI) U pe3yJibTaTa el CcTBUS;

JnexkTpoHHbIe (M PpPOBLIE) 06pa30BaTe/IbHBIE PECYyPChL. JJeKTPOHHAA popMa yuebHUKa, TeCThl «MaTeMaTHKa» https://resh.edu.ru/

Paszpnes 4. TekcTroBble 3a4a4u-214., U3 HUX IPAKTUYECKUe-44., KOHTPOJIbHbIe-04.

OcHOBHbIE BU /bl 1€ATEC/IBHOCTH 06yqaloumxc;l. MO,Z[eJ'[I/IpOBaHI/Ie TEKCTa 3aJja4y; Hcnosib3oBaHue reoOMeTpUIeCKHX, rpa(bw{ecxnx 06pa3013 B X0€ peli€eHnd 3a/ia4H;

O6cyxaeHue cnocoba pelieHUs 3aJja44, OpMbl 3alIMCH pellleHus], peallbHOCTH U JIOTUYHOCTH OTBeTa Ha BONPoc; Bei6op ocHOBaHUA U cpaBHeHue 3a4ay; Pa6oTa B
napax/rpynnax. PemeHue apudmeTryeckuM cnoco6om 3a1a4 B 2—3 felcTBus. KoMMeHTHpoOBaHMe 3TanoB pellieHus 3aa4y; [IpakTuyeckas paboTa: HaXox/eHHe
JL0JIM BEJIMUMHBI, BEJIMYMHBI 110 eé fose; OdopMeHHe MaTeMaTHUeCKOH 3alKCH: I0JIHAs 3alIUCh pellleHUs TEKCTOBOM 3a/jauH (MO ib; pellleHte 110 JJeHCTBUAM, 0
BOIPOCAM MJIM C TOMOILbIO YU CI0BOTO BhIpaXkeHUsl; GopMy/IMpOBKa 0TBeTa); PasHble 3anucH peleHUs OAHON U TOM ke 3a/,a4uy;

dnexkTpoHHbIE (LM PpOBbIE) 06pa3oBaTe/IbHbIE PeCypPChl. JIeKTPpOHHAsA popMa yueOHHMKa, TeCThl «MaTeMaThKa» https://resh.edu.ru/

Pa3zze 5. [IpocTpaHCcTBEeHHBbIE OTHOLIEHUS M reoMeTpuYecKue GUurypbi-204., U3 HUX paKTUYeCKHUe-44., KOHTPoJibHbIe-14.

OcHOBHBIE BU/BI JesSTe/JbHOCTU 00yJyawInuxcs. VccieoBaHre 06'beKTOB OKPYKAIIEr0 MUPA: CONOCTABJIEHHE UX C U3YYEHHBIMU TeOMeTpUYeCKUMH GOpMaMH;

KoHcTpynpoBaHue, u306pakeHre GUTyp, UMEIOLIUX 0Cb CHMMETPHUH; NOCTPOEHHE OKPYKHOCTH 3aJaHHOI0 paZiyca C IOMOolIbIo LUPKYJIs; U306pakeHue
reoMeTpuieckux QUryp c 3alaHHbIMU CBOMCTBaMU;Yue6GHbIN AUa/IOr: pa3jnyeHre, Ha3blBaHUe GUTyp (IpSAMOMH yroJi); reoMeTpUUYeCKUX BeJMUUH (IlepUMeTp,
miowazas); KoMmMeHTHpoBaHMe X0/a U pe3yJibTaTa IoKMCKa MHPOpMaL MK 0 reOMeTpUYeCKUX QUTypaxX U UX MOJeJISX B OKpY»KatolleM; YpaxkHeHuUs Ha KJacCuPpUKaLUIO
reoMeTpu4ecKUX GUryp 1o 0JHOMY-/|ByM 0CHOBaHUAM; KoMMeHTHpOBaHMe X0/ja U pe3yJibTaTa NOMCKAa MHPOPMAILMH 0 IJIOIAJH U CI0C06ax e€ Hax0XKeHus;

YnpakHeHUs: rpaduvecKre U U3MepPUTe/bHbIE JIEWCTBUS IPU BhITOJHEHUY U3MEPEHUH U BhIYMCIEHUH TepUMeTpa MHOTOYTOJIbHUKA, IIJIONA U MPSMOYTOJbHUKA,
KBajipaTa, GUTYPbI, COCTaBJIEHHOHN U3 MPSAMOYTOJbHUKOB; YIpaXKHEHHS HA KOHTPOJIb U CAMOKOHTPOJIb JIeSITeJIbHOCTH; [IpakThdecKre paboThl: HAX0XK/IeHHE MJIOIIAIH
dUTrypsl, COCTaBJIEHHOH U3 MPSMOYTOJBHUKOB (KBaIpaTOB), CPaBHEHHEe OJJHOPOHBIX BeJIMYHH, UCII0JIb30BaHKHE CBOKWCTB NMPSIMOYTOJIbHUKA U KBaJIpaTa JIJisl pelleHHs
3a/ay;

JnexkTpoHHbIe (M PpPOBLIE) 06pa30BaTe/IbHBIE PECYPChL. JJeKTPOHHAsA popMa yuebHUKa, TeCThl «MaTeMaTHUKa» https://resh.edu.ru/




Pasaen 6. MaTemaTtudyeckasa MHpopManusa-154., U3 HUX NpaKTHYeCKHe-44., KOHTPOJIbHbIE-24.

OcHOBHbIE BUAbI JeATE/IbHOCTHU 06y‘lﬂlOH.[PlXCH. ,[[I/I(l)(l)epeHL[I/IPOBaHHOG 3a/laHre: KOMMEHTUPOBaHHKE C UCIIOJIb30OBAHUEM MaTeMaTU4YeCKOU TEPMHHOJIOTHH;

MaTreMaTHyecKkast XapaKTepUCTHKA Npe/IaraeMoil ;kuteiickoit cutyanuu; PopMyinpoBaHUe BOIPOCOB /IS IOMCKA YUCIOBBIX XapaKTEPUCTHK, MaTeMaTHYeCKUX
OTHOIIEHUH U 3aBUCUMOCTeH (1T0C/eJ0BaTeNbHOCTD U IPOAO/KUTENBHOCTb COOBITHH, 0JI0XKEHHE B IPOCTPAHCTBe, OpMbl U pa3Mephl); PaboTa B rpynnax:
06CyX/JleHHe CUTYalMi HCI0JIb30BaHUs IPUMEPOB U KOHTPHIPUMepoB; [I1aHMpoBaHUe c60pa JaHHBIX 0 3a/JaHHOM 00'beKTe (4HCJ/Ie, BeIUYMHE, FeOMeTPHUIECKON
durype); JuddepeHniupoBaHHoe 331aHue: opopMeHHe MaTeMaTUUecKol 3anuci. [IpeacTaBieHre nHPoOpMalMKY B IPeI0)KEHHOM U1K CAMOCTOSITEJIbHO BbIOPAHHOM
dopMe. YcTaHOBIeHHE UCTUHHOCTU 33JlaHHBIX U CAMOCTOSITE/IbHO COCTaBJIeHHBIX YTBep:xkAeHUH; [IpakTudyeckre paboThl: yyeOHbIe 33Zja41 C TOUHbIMU U
NPUOGJIMKEHHBIMY JAHHBIMHY, JOCTYITHBIMU 3J1EKTPOHHBIMU Cpe/ICTBAaMU 00y4eHHUs, 1oco6usaMHU; Mcrioib30BaHMe NPOCTEHIINX LKAl U U3MepUTeIbHbIX IPUOOPOB.;

Y4eOHbIH quasor: «[I[puMeHeHKe aITOPUTMOB B y4eOHbIX U MPAKTUYECKUX CUTyalusax»; [[puMeHeHre NpaBu/ 6e30MacHOM paboThl C 3JIEKTPOHHBIMH HCTOYHUKAMHU
uHopManuy; Ucrnosb3oBaHre NPOCTENIINX KA U U3MEPUTEIbHBIX IPUGOPOB.;

JnexkTpoHHbIe (M PpPOBLIE) 06pa30BaTe/IbHBIE PECyPChL. JJeKTPOHHAsA popMa yuebHUKa, TeCThl «MaTeMaTHUKa» https://resh.edu.ru/

Pe3epBHOe BpeMd-20u.







