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COJEPKAHUE OBYYEHUA

1 KIIACC

Yucyia 1 BeJIHIHHBI

Yucna or 1 nmo 9: pasnuuenue, ureHue, 3anuch. Epununa cuéra. [lecstok. Cuér
MIPEAMETOB, 3aIUCh pe3ysbTara nudpamu. Yucno u nudpa 0 nmpu u3MEpeHUH, BHIYUCICHHUH.

Uucna B npenenax 20: ureHue, 3amuch, cpapHeHne. OTHO3HAYHBIC U ABY3HAYHBIC YHCIIA.
VBenuuenue (yMEHBIICHHUE) YKCIa HA HECKOJIBKO €IMHHII.

Jnuna u e€ wusMmepeHue. EAMHUIBI JUIMHBI: CAaHTUMETP, ACIHUMETDP; YCTAaHOBJICHUE
COOTHOUICHUSI MEXIY HUMH.

Apudpmernyeckue aeiicTBUs
Crnoxxenue u BeluUTaHHE uucen B npeaenax 20. Ha3BaHusi KOMIOHEHTOB AEWCTBHUIA,
pe3yNbTaTOB JIEHCTBUI CIIOKEHUS, BEIUNTAHUS. BpiunTaHue kak AeiicTBre, 00paTHOE CIOKEHUIO.

TexcroBble 32124

TekcToBasg 3amada: CTPYKTYpHBIE DJJIEMEHTBHI, COCTABJICHUE TEKCTOBOW 3aJadyd IO
00pasiry. 3aBUCUMOCTh MEKy JaHHBIMU M MCKOMOW BEIWYMHON B TEKCTOBOM 3anave. Pemenue
3a/1a4 B OJIHO JEHCTBHE.

IIpocTpaHcTBeHHBbIC OTHOLICHUSI M TeOMeTpHYecKue GUurypsol

PacrnionoxeHnne npenaMeToB U 00BEKTOB Ha IUIOCKOCTH, B NMPOCTPAHCTBE: CJIEBa/CIpaBa,
CBEpPXY/CHU3Y, MEKIY; YCTAaHOBJICHHE POCTPAHCTBEHHBIX OTHOIIECHHH.

I'eomerpuueckue (Urypbl: pacro3HaBaHHE Kpyra, TpPEYrojbHHMKA, MPSIMOYTOJIbHUKA,
orpe3ka. [locTpoeHue oTpes3ka, KBajapara, TPEyroJbHHKA C IOMOIIBIO JIMHEHKH Ha JIUCTE B
KJIIETKY; U3MEpPEHNE JJIMHBI OTPe3Ka B CAHTUMETpaX.

MaremaTtudeckass uHGpopMmanus

CO6op naHHBIX 00 00BEKTE MO 0Opasiy. XapakTepUCTUKH OOBEKTa, rPyMIbl 00bEKTOB
(konnuecTBO, (popma, pazmep). ['pynnupoBka 0OBEKTOB MO 3aJaHHOMY IPU3HAKY .

3aKOHOMEPHOCTH B PsIly 3aJlaHHBIX O0BEKTOB: €€ 0OHapyXeHUE, POJAOIKEHHE Psiia

Bepuble (MCTUHHBIC) M HEBEpHBIE (JIOKHBIE) MPEATIOKEHHS, COCTaBIEHHBIE OTHOCUTEIIEHO
3aJJaHHOT0 Habopa MaTeMaTUYeCKUX 0ObEKTOB.

Urenune tabmuipl (coaeprkamieii He 6osee 4-X TaHHBIX ); U3BJICUEHNUE TAHHOTO U3 CTPOKH,
cTon0Ia; BHECEHHE OJTHOTO-ABYX JAHHBIX B TaONMUIly. UTeHHEe pUCYHKA, CXEMBI C OJJHHUM-IBYMS
YHCIIOBBIMH JJAHHBIMH (3HAUCHHSIMH JJAHHBIX BEJUYMH).

JIByX-Tp€XIlIaroBple MHCTPYKLIMHU, CBS3aHHBIE C BBIYMCICHHEM, HM3MEpPEHHEM JJIUHBI,
n300pa’keHNEeM Te€OMETPHUECKON (DUTYPHI.

YHuBepcanbHble yueOHbIe AelicTBHA (IPOoNeAeBTUYECKHI YPOBEHD)

Yuueepcanvuvie noznasamenvHule yueonvie 0elicmeus:
— HabII0IaTh MaTeMaTHYECKHE OOBEKTHI (YMCIIA, BETHUYMHBI) B OKPYKAIOIIEM MHUPE;



— 0OHapyXuBaTh 00IEe U PA3IIMIHOE B 3aAMMUCH APUPMETUUECKUX JICHCTBUIA;

— IIOHMMAaTh Ha3HAYEHHE M HEOOXOJMMOCTb UCTIOIb30BAHUS BEIMYHMH B )KU3HU;

— HalmoaTk AeHCTBUE N3MEPUTEIBHBIX IPHOOPOB;

— CpaBHHBATh JBa 00BEKTA, [BA YHCIA;

— pacrpenenaTs 00bEeKThI Ha TPYIIIBI M0 33JaHHOMY OCHOBaHHUIO;

— KOIHUPOBATh U3YUYEHHBIE (PUTYPBI, PUCOBATH OT PYKH 110 COOCTBEHHOMY 3aMBICITY;
— TPUBOJUTH NPUMEPHI YHCEIl, TEOMETPUUYECKUX (DUTYP;

— BECTH MOPSAJKOBBIN M KOJIWYECTBEHHBIN CUeT (COOII0IaTh MOCIEA0BATEILHOCTD ).

Paboma c ungopmayuei:

— TIOHMMAaTh, YTO MATEMATHYCCKUE SBICHUS MOTYT OBITh MPEACTABIICHBI C ITOMOIIBIO
pa3HbBIX CPEICTB: TEKCT, YUCIOBAs 3aITUCh, TAOJIHIIA, PUCYHOK, CXEMa;

— 4uTaTh TaOIHILY, H3BJICKATh HHPOPMAIIHUIO, MPEACTABICHHYIO B TAOIMYHOU (hopme.

Yuusepcanvhvie kommyHukamusHvle yueonvie 0eticmeust.

— XapaxkTepu3oBaThb (onuceIBaTh) YHCIIO, FeOMETPUYECKYIO burypy,
MOCJIEIOBATEIBHOCTD U3 HECKOJIBKUX YHCEII, 3ATUCAHHBIX T10 TIOPSJIKY;

— KOMMEHTHUPOBATh X0JI CPABHEHHUS JIBYX OOBEKTOB;

— OIIUCHIBATH CBOMMHU CIIOBAMH CIO’KETHYIO CUTYAIHIO M MaTeMaTHYECKOE OTHOIICHHE,
IPE/ICTaBICHHOE B 3a/1a4€; OIHICHIBATH MOJIOKEHUE ITPEIMETa B IPOCTPAHCTBE

— pa3nuyaTth U UCIOJB30BaTh MaTEMAaTHUECKUE 3HAKY;

— CTpOMTH MPEATIOKEHUS OTHOCUTENIBHO 3a/IaHHOT0 Ha0opa 00BEKTOB.

Yuueepcanvuvie pecynsamuenvie yuebHvie OeUcmeus.

— TIpUHUMATh YUY€OHYIO 3a/1a4y, YAEPKUBaATh €€ B MPOIIeCcCe NeATeTbHOCTH;

— JIeHiCTBOBATh B COOTBETCTBHH C MPEITI0KEHHBIM 00pa31[0M, HHCTPYKIIUEH;

— TPOSBIATH HHTEPEC K MPOBEPKE PE3YNIHTATOB pelIeHUs y4eOHOI 3a1auu, ¢ TOMOIIBIO
YUUTENs YCTaHABJIUBATh MPUYUHY BOSHHUKIIECH OIMMOKH U TPYAHOCTH;

— MPOBEPSTH MPABHWIBHOCTh BBIYUCIEHUS C MOMOUIIBIO IPYTOro mprémMa BBITTOIHEHUS
JEUCTBUS.

Cosmecmuas oesmenbHOCHb:

— Yy4YacTBOBaTh B NapHOW paboTe C MaTeMaTHYEeCKUM MaTepUalioM; BBINOIHATH
IIpaBWJIa COBMECTHOM JESTEIBHOCTU: JOIOBAPUBATBHCS, CUMTATbCSl C MHEHHEM MapTHEPA,
CHOKOHHO M MUPHO pa3pearb KOH(QIUKTHI.

2 KUIACC

Yuciaa ¥ BeJJHYHHBI

Uucna B mpenenax 100: yTeHwe, 3amuch, ACCATUYHBIA COCTaB, CPAaBHEHHE 3allHCh
paBEHCTBa, HEPABEHCTBA. YBEIMUYCHUE/yMEHBIIIEHUE YHCIa HA HECKOJIBKO EIUHUIYACCITKOB,
Pa3HOCTHOE CPABHEHUE YHCEIL.

Benuuunbl: cpaBHeHHE 1O Macce (€IUHUIA MacChl — KUJIOTPAMM); U3MEPEHUE JJIUHbI
(eIMHMIIBI ATTUHBI — METpP, NEUUMETP, CAHTUMETP, MUJUTUMETP), BPEMEHU (€AMHUIBI BPEMEHU



— d4ac, muHyTa). COOTHOIIEHWE MEXIy eIWHHUIaMH BenuumHbl (B mpeaenax 100), ero
MMPUMCHCHUC IJIA PCIICHUA MPAKTHUYCCKUX 3ada.

Apudmernyeckne geicTBUs

VYcTHOE crokeHHe W BhIYMTaHue 4ucen B mpenenax 100 6e3 mepexona U ¢ MepexoioM
yepe3 paspsa. [luceMeHHoe  cllokeHME M BblUMTaHME uucen B mpenenax  100.
[lepemecTuTenbHOE, COUYETATEIBHOE CBOWCTBA CIIOKEHMS, UX MPUMEHEHUE JIsi BBIUMCICHHI.
B3anMocBsS3p KOMIIOHEHTOB U pe3yibTara JAEWUCTBUS CIIOKEHUS, JCUCTBUS BbIUWTAHUS.
[TpoBepka pe3ynabpTaTa BeIYHCICHUS (pealbHOCTh OTBETA, OOpAaTHOE JIEHCTBUE).

JIeWicTBUSL yMHOXKEHHSI M JICJCHUS YHCET B NPAKTUYECKUX U Y4eOHBIX CHTyalMsix
Ha3BaHus KOMIIOHEHTOB I€MCTBUI YMHOXKEHUS, ICTICHHUS.

Tabnuunoe ymHoxenue B npezenax 50 TaOGnuuHble ciiydan YMHOXKEHUS, JIE€IEHUS IPU
BBIUMCJICHUSIX W peleHuH 3aaad. llepemecTuTenbHOE CBOWCTBO YMHOXKEHHsA. B3aumocBsi3b
KOMIIOHEHTOB U pe3yJibTaTa AeUCTBUS YMHOXKECHHUS, IEHCTBUS ACTICHUS.

HeunsBecTHBII KOMIIOHEHT IEHCTBUS CIOKEHUSI, JSHCTBHSI BBIYUTAHUS; €TO HAXOXKIACHHUE.

UucnoBoe BhIpaK€HUE: UYTEHUE, 3aIlMCh, BHIYMCICHUE 3HaYeHHs. [1opsIoK BBIOTHEHUS
JNEHCTBUII B YHMCIOBOM BBIPKEHUU, COJEpKAlleM JEUCTBUS CIOXKEHUS U BbIUUTaHUA (CO
ckoOkamu/6e3 cko0ok) B mpenenax 100 (He Oosnee Tpex MEeHUCTBUI); HAXOKICHHUE €ro 3HAYCHUS.
PannonanbHble MpueMbl BBIYMCICHUN: MCIOIb30BAaHUE MEPEMECTUTEIHHOIO M COYETATEIILHOTO
CBOMCTBA.

TexcToBbBIE 321291

Urenue, npeacTaBIeHUE TEKCTa 3a/a4ud B BHUJI€ PUCYHKA, CXEMbl WJIHM JPYroil MOJENH.
[Inan pemeHus 3amayul B JABa JCHCTBHS, BHIOOP COOTBETCTBYIOIIMX IJIaHY apU(pMETHYECKHX
JEeUCTBUM 3amuch pelieHus W OTBeTa 3ajJayu. PellleHne TEKCTOBBIX 3aJad Ha MPUMEHEHHUE
CMBICTIa apu(PMEeTUYecKOoro MAeHcTBHUs (CIOKEHUE, BBIYUTAHHE, YMHOXKEHHUE, JIeTICHHE).
PvaéTHBIe 3ada4YU Ha YBGJ'II/I'-IGHI/IG/ YMGHI)HICHI/IC BCJIIMYMHBI HA HECKOJIBKO eI[I/IHI/III/B HECKOJIBKO
pa3. ®uxcamus oTBeTa K 3a7ade U ero nmnpoBepka (dhopmynupoBaHuE, NpOBEpKa Ha
JIOCTOBEPHOCTb, CJIEIOBAHKE TJIaHY, COOTBETCTBUE MTOCTABIEHHOMY BOIIPOCY).

IIpocTpancTBeHHBbIC OTHOLICHUSI M TeOMeTpHYecKHue GUrypsol

Pacrnio3HaBanue U n300pakeHHe reoMEeTpHUECKUX (DUTyp: TOUKa, MpsimMasi, IpSIMOM yrod,
JIOMaHasi, MHOroyrojpHUK. [locTpoeHue oTpe3ka 3aZaHHOM UIMHBI C TOMOIUBIO JIMHEWKH.
N300pakeHne Ha Ki1eT4aToi Oymare npsMOyrojibHHMKA C 33JJaHHBIMU JJIMHAMU CTOPOH, KBajipara
C  3adaHHOM  JUIMHOM  CTOpoHBl.  JlnmHa ~ nomanoil.  M3mepeHme  mepumeTpa
JAHHOT0/M300paKEHHOT0 MPSMOYroJbHUKA (KBaJapaTa), 3amUCh pe3yjibTaTa H3MEpPEHUs B
CaHTHUMETpax.

Maremarudeckas uHGpopmanus

Haxoxnenue,  ¢opmyiaMpoBaHHe  OJHOrO-ABYX  OOLIMX  MpPHU3HAKOB  Habopa
MaTeMaTHYeCKUX OOBEKTOB: 4YHCEN, BEIWYHMH, reoMeTpudeckux ¢uryp. Kiaccuduxanms
00BEKTOB MO 33JJaHHOMY HMJIM CaMOCTOSTEIbHO YCTAHOBJICHHOMY NMPHU3HAKY. 3aKOHOMEPHOCTDH B
pSAY YKcen, FeOMEeTpHUUecKUX GuUryp, 00beKTOB OBCETHEBHOM KU3HHU.

Bepubie  (ucTuHHBIE) W HEBEpHBIC  (JIOKHBIC)  YTBEPXKICHHUS,  COJACpIKAIIUE
KOJIMYECTBEHHbBIE, IPOCTPAHCTBEHHBIE OTHOUICHHUSI, 3aBUCUMOCTH MEX1Y YMCIIaMU/BETUYUMHAMU.
KoncTpynpoBanue yTBEpKIECHUM C UCIIOIb30BAHUEM CIIOB «KAXKIBIN, «BCEY.



PabGora ¢ TabnauumaMu: W3BIEYEHME U MCIOIb30BaHME JJIi OTBETa Ha BOIPOC
uHpOpMaLlUK, TPEICTaBICHHONH B Tabmuie (TaONuIbl CIOKEHHsS, YMHOXEHHS;, TIpaduk
JICKYPCTB, HAOJIFOICHHS B IIPUPOJIC U TIP. ).

BHecenue naHHbIX B Ta0uHIly, JOMOJHEHHUE MOJeNel (cxeM, m300pakeHUi) TOTOBBIMH
YHUCIOBBIMU JAHHBIMU.

Anroput™msl (IpuéMmbl, MpaBUiIa) YCTHBIX U NHUCHbMEHHBIX BBIYMCICHHUH, W3MEPEHUN U
HOCTPOECHUSI FEOMETPHUECKUX (PUTYP.

IIpaBuna paboOTBl C 3JIEKTPOHHBIMU CpeICTBAMM OOy4deHHs (DJIEKTPOHHOH (opMmoi
y4eOHHKA, KOMIIBIOTEPHBIMU TPEHAXKEPAMHU).

YHuBepcaibHble yueOHbIe 1elicTBUSA (IPONeAeBTUYECKHI YPOBEHD).

Yuueepcanvnvie noznasamenvhule yueonvie 0elicmeus:

— HaOmogaTh MaTeMaTU4YEeCKHE OTHOLIEHUS (YacTh-1IeJIoe, OOJblIe-MEHbIIE) B
OKpY’KaIOIIeM MUPE;

— XapakTepu30BaTh Ha3HAUECHUWE U UCIOJB30BaTh IMPOCTEHIINE H3MEPUTEIbHbIC
puOOpbI (CAHTUMETPOBAS JIEHTA, BECHI);

— CpaBHHUBATh TIpynnbl OOBEKTOB (YMCEN, BEIUYMH, T€OMETPUYECKUX (QUryp) IO
CaMOCTOSITENIbHO BBIOPAHHOMY OCHOBAHUIO;

— pacnpenensaTh (kiaccu@uIupoBarh) OOBEKTHI (YHCIa, BEIUYUHBI, T€OMETPHICCKUE
burypsl, TEKCTOBBIE 33/1a4U B OJTHO JICHCTBUE) HA TPYIIIHI;

— 00OHapyXHUBaTh MOJEIH TEOMETPUIECKUX (PUTYP B OKPYKAIOIIIEM MUPE;

— BECTH TIOWCK pAa3jM4YHBIX peHIeHWH 3amaud  (pacdy€THOW, C TeOMETPUYECKUM
CoJIepKaHUEM);

— BOCIPOM3BOJAUTH TOPSAOK BBITIOJHEHUS JEWCTBUH B UHCIOBOM BBIPAKEHUU,
CoJIepKaIieM JICUCTBUS CI0KEHUS U BRIYUTAHUs (CO ckoOKkamu/6e3 CKoOOoK);

— YCTaHaBJIMBATh COOTBETCTBHE MEXIYy MaTeMaTHUYECKUM BBIPA)KEHHEM U €ro
TEKCTOBBIM OMTHCAHHEM;

— noadupaTh MPUMEPHI, MOATBEPKAAIOIINE CY>KICHHE, BEIBOJI, OTBET.

Paboma c ungopmayueri:

— W3BIEKaTh W UCIOIB30BaTh HWH(MOPMAILIMIO, TPEACTABICHHYID B TEKCTOBOH,
rpaduueckoil (pUCyHOK, cxeMa, Tabnuia) hopMme, 3aMoIHATh TaOIUIIBL;

— YyCTaHABJIMBATh JIOTHMKY Tiepebopa BapUaHTOB JUIA  PEIICHHS IPOCTCHITNX
KOMOMHATOPHBIX 33/1a4;

— JIONOJTHATH MOJIENH (CXEMBbI, H300pa)KEHUs ) TOTOBBIMH YHCIIOBBIMH JTAHHBIMH.

Vhusepcanvhvle KommyHukxamusHoie yueonvie Oetcmeusi:

— KOMMCHTHPOBATH X0/ BBIqHCHeHHﬁ;

— OOBACHSATH BEIOOP BEJIMYMHBI, COOTBETCTBYIOIICH CUTYaIlUU U3MEPEHHS;

— COCTaBJIATh TCKCTOBYIO 3a1a4y C 3aJlaHHBIM OTHOIICHHUCM (FOTOBBIM peIHCHI/IeM) 110
o0pa3ity;

— WCIOJIb30BaTh MaTEMATUYCCKHE 3HAKH M TEPMHHOJIOTHIO JIJISl OMHCAHHS CIOXKETHON
CUTyallud; KOHCTPYHUPOBAHMS YTBEP)KICHHI, BBIBOJOB OTHOCUTEIHHO JaHHBIX OOBEKTOB,
OTHOILICHUS;



— Ha3plBaTh 4YHCIA, BEIMYWHBI, TeOMETpudeckue (Urypsl, oOyiamaroniue 3aJaHHBIM
CBOMCTBOM;

— 3amnuchiBaTh, YUTaTh YHUCIO, YHUCJIOBOE BBIPAKEHHE, MPUBOJUTH IPHUMEPHI,
WJUTFOCTPHUPYIOLTUE CMBICI apU(METHUECKOTO IeHCTBUS

— KOHCTPYHMPOBATbH YTBEPKJICHUS C UCIIOJIb30BAHUEM CIIOB «KAXK[IBII», «BCE».

Vuueepcanvuvie pecynsimugnvie yuebHvle Oelicmeus.

— CJIEI0BATh YCTAHOBICHHOMY IPABUIY, 10 KOTOPOMY COCTABJIEH PsiJ YUCEN, BEJIUYHUH,
reoMeTpuueckux (uryp;

— OpraHU30BBIBATh, y4aCTBOBATh, KOHTPOJHUPOBATH XOJ M PE3YJIbTAT MAPHOU PabOTHI C
MaTeMaTUYECKUM MATEPHUATIOM;

— TMPOBEPSTH MPABWIBHOCTh BBIYHUCICHUS C MOMOILBIO JIPYroro npuéma BHIITOJIHEHUS
JIEHCTBHSI, OOPATHOTO JICHCTBHS;

— HaXOJUTh C TIOMOIIBIO YUUTENS MPUYMHY BO3HUKIIEH OMIMOKH U TPYAHOCTH

Cosmecmuas 0esmenbHOCMb:

— TpUHHMATh MpPaBWJIA COBMECTHOH NESTENbHOCTH NMpU paboTe B mapax, rpyImax,
COCTaBJICHHBIX YYHUTEJIEM HJIH CAMOCTOSITENIBHO;

— Yy4YacTBOBaTh B TAPHOM M TPYIIIOBOH paboOTe ¢ MaTeMaTHYECKUM MaTepUaoM:
00CYXIaTh LeNb AEATEIBHOCTH, X0 PabOThl, KOMMEHTHPOBATh CBOM JICHCTBUS, BBHICIYIINBATDH
MHEHHS APYrMX Y4YacCTHUKOB, FOTOBHTH NPE3CHTAIMIO (YCTHOE BBICTYIUJICHHWE) PEIEHUs WM
OTBETA;

— pemaTh COBMECTHO MaTeMaTHUYECKHE 3a]1a4ui TTOMCKOBOTO M TBOPYECKOTO XapaKTepa
(onmpenensaT C MHOMOIIBIO HM3MEPHUTEIbHBIX HMHCTPYMEHTOB JJIMHY, OINpENeNiTbh BpeMs U
IPOIOJDKUTEIBHOCTD ¢ TOMOIIBIO YaCOB; BBIOJIHATH MPUKHUIKY U OLIEHKY pe3yibTaTa JeiCTBUH,
U3MepeHuil);

— COBMECTHO C YYHUTEJIEM OLIEHUBATh PE3yIbTATHI BBITIOIHEHUS 001Iei paboThI

3 KJIACC

Yuciaa ¥ BeJJHYHHBI

Yucna B npegenax 1000: yreHue, 3anuch, CpaBHEHUE, MPEJICTABICHUE B BHUAE CYMMBI
pa3psIAHBIX cllaraeMbIX. PaBencTBa u HEpPaBEHCTBA: YTCHHE, COCTaBJICHHE.
VYBenuueHnue/yMeHbIIIEHNE YHCIIa B HECKOJIBKO pa3. KpaTHoe cpaBHEHUE yucen.

Macca (eguHHIIa MacChl — TpaMM); COOTHOIICHHE MEXAY KHUJIOTPAMMOM U TPaMMOM;
OTHOIIICHUE «TsKEIee/Ierye Ha/By.

Croumocts  (emuHUII —  pyOnb,  KoOmeilka);  yCTAaHOBJICHHWE  OTHOIICHHS
«mopoxxe/nemienne Ha/B» COOTHOIIEHHE «II€HA, KOJIUYECTBO, CTOMMOCTH» B MPAKTHYECKOU
CUTYallHUH.

Bpemst (emuHMIA BpEMEHU — CEKYH/Ia); YCTaHOBJICHHE OTHOIIICHUS
«OpicTpee/MemyieHHee Ha/B» COOTHOIIEHHWE «HAYall0, OKOHYAaHHE, MPOJAOKUTEIBHOCTD
COOBITHS» B IPAKTUYECKON CUTYyAIIHH.

JlnuHa (eauHUIA JTMHBI — MHJUTUMETP, KHJIOMETP); COOTHOIIIEHUE MEXAY BEeTUYHMHAMH
B IIpe/ieiax ThICSUU.

[Tnomans (eAMHUIBI TUIOMAAW — KBAJAPATHBIM MeTp, KBAApATHBI CaHTHMETD,



KBaJAPATHBIN ACIIUMETD, KBAAPATHBINA MET).

Apudmernyeckne aeicTBUs

YCcTHBIC BBIUMCICHHS, CBOAMMBIE K peiicTBusiM B mnpeaenax 100 (tabnwdHoe wu
BHETAOJIMYHOE YMHOKCHHE, JCIICHUE, IEHCTBUS C KPYTJILIMHU YUCIIAMH).

[TuceMenHoe cioxenue, BeranTanue uncen B npenenax 1000. delictBus ¢ yucnamu O u 1.

[lucbMeHHOE YMHOXEHHE B CTOJOWK, NMUCBMEHHOE JIeJeHUE YroJkoMm. IluceMeHHOE
YMHOXXCHHE, JelIeHHe Ha ojHo3HayHoe uyucino B mpexaenax 100. IIposepka pesynbrara
BBIYHCIICHHsI (TPUKUJIKA WJIU OIlEHKA pe3ysibTaTra, o0paTHOE JeHCTBHE, TIPUMEHEHUE allTOPUTMA,
MCIIOJIb30BAaHUE KAJIBKYJISATOPA).

[lepemectuTenbHOoe,  COYETATENIbHOE  CBOWMCTBA  CJIOKEHMS, YMHOXEHHUS  IpHU
BBIUNCIICHUSX.

HaxosxieHre Hen3BeCTHOrO KOMIIOHEHTA apu(PMETUUECKOTO JICUCTBHUS.

[Topsnok ACHCTBUI B YHCIOBOM BBIPAKCHHHM, 3HAYCHUE YHCIIOBOTO BBIPAXKEHUS,
COJIEpKAIIEr0 HECKOJIBKO JEeHCTBHM (CO CKOOKamu/0e3 CKOOOK), C BBIYMCIICHUSMHU B Ipejenax
1000.

OnHOpOAHBIC BEIMYMHBI: CIIOKEHUE U BEIYUTAHHE.

TexcToBbIe 321241

Pabora ¢ TekcTOBOI 3a/1a4eii: aHATN3 TAHHBIX M OTHOIICHUH, MPEACTaBICHUE Ha MOJICIIH,
IUIAHUPOBAaHHUE XOJa PpEIICHUS 33aJa4yH, pelIeHue apupMeTHYecKuM crocodom. 3amaym Ha
NOHUMaHME CMbICTIa apU(PMETHUYEeCKUX JeHCcTBUH (B TOM 4YHCIE [eleHUs C OCTAaTKOM),
OoTHOWIEHUH (Oosible/MEHbIIE Ha/B), 3aBUCUMOCTEH (KyIJIsS-ipojaska, pacuéT BpEMEHH,
KOJINYECTBA), Ha CPaBHEHUE (Pa3HOCTHOE, KpaTHOE). 3alUCh PELIeHUs 3a/1aui 10 ASHCTBHIM U C
MIOMOIIBIO YHCIIOBOTO BhIpaxkeHus. [IpoBepka pelieHus 1 olleHKa MOJy4eHHOTO pe3ybTara.

Jlonsi BeMMYMHBL: TOJIOBUHA, TPETh, YETBEPTh, IATasl, JAecATas 4acTb B MPAKTHUYECKOH
CUTYaIlMH; CPaBHEHHE JIOJICH OJTHOW BETHMYUHBI. 3314 HA HAXOXKICHUE JTOJM BEITMYNHBI.

IIpocTpancTBeHHbIE OTHOLIEHUS] M TeoMeTpHYecKue Gurypsol

KonctpynpoBanue reomerpudeckux ¢uryp (pazoueHue Gurypsl Ha 4acTu, COCTaBICHHE
¢burypsl u3 yacreii).

IlepumeTp MHOTOYTOJIBHUKA: U3MEPEHNE, BEIUMCIIEHNE, 3aIIUCh PABEHCTBA.

W3mepenue ruiomany, 3amuch pe3yiabTaTa M3MEPEHHs B KBAaJPATHBIX CAHTUMETPAX.
Beluncnenne miomanuM npsAMOYroibHMKa (KBagpaTra) ¢ 3aJaHHBIMM CTOPOHAMH, 3alMCh
paBeHcTBa. M300pakeHne Ha KieTdyaToll Oymare mHpsSMOYrojibHHKAa C 3aJaHHBIM 3HAYCHHEM
momaau. CpaBHeHHE T0Mma el (GUTyp ¢ TOMOIIBIO HATOKEHHUS.

Marematudeckass uHGpopmanus

Knaccudukanus 00-eKTOB 1O IBYM MPU3HAKAM.

Bepnbie (ucTrHHBIC) M HEBEPHBIC (JIOXKHBIE) YTBEPKICHUS: KOHCTPYHPOBAHUE, MPOBEPKA.
Jlornueckue pacCy I€HHUS CO CBSI3KAMU «ECIIH ..., TO ...», IIOATOMYY, «3HAUUT».

W3Bneyenne W UCNONB30BaHWE Ui BBHIMOJMHEHHWS  3aJaHui  WHGOpMAIH,
MPEJICTaBICHHON B Ta0JIMIaX C JaHHBIMH O pEalbHBIX MpOLEeccax U SIBICHUAX OKPY KAIOIIEro
Mupa (HampuMep, pacHucaHHe YpOKOB, JBM)KEHHUS aBTOOYCOB, IO€3/10B); BHECEHHE JAaHHBIX B
Ta0JIMILy; TOTIOJTHEHHE YepTexka TaHHbIMH.

dopManTu30BaHHOE OIMUCAHWE IMOCIIECNOBATEILHOCTH ACHUCTBUN (MHCTPYKIUSA, IIJIaH,



cXema, allTOPUTM).

Cronbuaras auarpaMma: YTEHHE, UCIOJIb30BAHME NAHHBIX JUIS PEIICHHs Y4eOHBIX WU
NPAaKTUYECKHX 3a/1a4.

ANTOPUTMBI M3y4YeHHs MaTepHalia, BBHIIOJIHEHUS OOy4aroIllMX M TECTOBBIX 3a/laHUil Ha
JOCTYITHBIX AJIEKTPOHHBIX CPEICTBAX OOydeHHUs (MHTEPAKTHBHON JOCKE, KOMITBIOTEpPE, JPYTUX
YCTpOHCTBAX).

YHuBepcaibHbIe y4eOHbIe 1eiicTBUS

Yhueepcanvnvle nosnasamensvHule yuebHvle 0etiCmeus:

— CpaBHMBaTh MareMaTH4yeckhe OOBEKTBbl (UYUCla, BEIMYUHBI, TI'E€OMETPUYECKUE
Purype);

— BbIOMpATh NPUEM BBIYMCIICHUS, BHIIIOJHEHUS AEUCTBYS,

— KOHCTPYHPOBATh FT€OMETPUYECKHE QUTYPHI;

— KiIaccuuuupoBaTh OO0BEKTHl (YKMCIa, BEJIMYUHBI, T'€OMETPUYECKUE (UTYpHI,
TEKCTOBBIE 33J]a4i B OJHO JICHCTBHE) 110 BEIOPAaHHOMY ITPHU3HAKY;

— MPUKHUBIBATh Pa3Mepsl GUTYPHL, €€ IIEMEHTOB;

— TIOHHMMAaTh CMBIC]I 3aBUCUMOCTEH M MaTEMAaTUYECKUX OTHOIICHWH, ONUCAHHBIX B
3ajaye;

— pasauyarh U UCHOJIB30BaTh Pa3Hble IPUEMBI U aITOPUTMbI BHIYMCIICHUS;

— BBIOMpAaTh METOJA peuleHHs] (MOAETMPOBAHHWE CHUTyallud, Mepedop BapHaHTOB,
MCIIOJIb30BaHUE AJITOPUTMA);

— COOTHOCUTbh Hayajo, OKOHYaHHUE, MPOAOKUTENBHOCTh COOBITHS B HPAKTUYECKOMH
CUTYalluu;

— COCTaBJIATH pAJ 4Hcen (BEJIMYMH, F€OMETPUYECKUX (UTYp) MO CaMOCTOATEIBHO
BbIOpaHHOMY IIPaBUITY;

— MOJCIINPOBATH MIPEMIOKEHHYIO IPAKTUYECKYIO CUTYALUIO;

— YCTaHaBJIMBATh IOCJIEIOBATEILHOCTh COOBITUH, NEUCTBUI CIOXKETa TEKCTOBOM
3a/1a4u.

Paboma c ungopmayueri:

— 4uTaTh MHPOPMAIUIO, IPEACTABIEHHYIO B pa3HbIX (popmax;

— U3BJIEKaTh U MHTEPIPETHPOBATH YUCIIOBBIC JAHHbIE, IIPE/ICTaBICHHbIE B TA0IUIE, HA
Jarpamme;

— 3aIoJIHATH TaOJIUIBI CIIOKEHUS U YMHOXKEHUSI, IOMOTHATh JaHHBIMH YEPTEK;

— yCTaHaBJIMBATh COOTBETCTBHE MEXK/Y PA3IMYHBIMU 3aMUCAIMH PEIIECHUS 3a/1a4H;

— HCHOJb30BaTh JIOMOJHUTENBHYIO JIUTEpaTypy (CIpPaBOYHUKH, CIIOBapH) JJis
YCTaHOBJICHHS U MPOBEPKU 3HAYEHUSI MATEMAaTUYECKOTO TePMUHA (TTOHSTHS).

Vuueepcanvhvie kommyHuKamusHvle yueOnvie 0etucmsusi:

— HCIIONB30BaTh MAaTEeMAaTHYECKYI0 TEPMUHOJOTHIO IS OINHCAHHWS OTHOIIECHUW W
3aBUCHUMOCTEIH;

— CTPOUTHh pPEYEBBIC BBICKA3BIBAHUS I PEIICHUS 3a/1ad; COCTaBJISATh TEKCTOBYIO
3aauy,



— OOBACHATH HAa MPUMEpPaX OTHOLICHUS «OOJbIIe/MEHbIIE Ha ...», «O0ble/MEeHbIIe B
...», «PaBHOY;

— WCHOJB30BaTh MAaTEeMATUYECKYI0 CHUMBOJHMKY JUISI COCTAaBJICHHS  YHCIOBBIX
BBIPAXKEHUI;

— BbIOMpATh, OCYHIECTBIATH IMEPEXOJ] OT OJHUX EAMHHUIl U3MEPEHHUS BEIUYMUHBI K
JIPYTUM B COOTBETCTBUU C IIPAKTUYECKON CUTyaLUEH;

— y4yacTBOBaTh B OOCYXIEHMHM OIIMOOK B XOA€ U pe3yibTaTe BbINOJIHEHUS

BBIYUCICHUS.

Vuusepcanvhvlie pecynsimusHule yueOHbie 0eticmeust:

— TIPOBEPSTH XOJ U Pe3yJIbTaT BHITIOJHEHUS JICHCTBHUS;

— BECTH MOUCK OLIMOOK, XapaKTepHU30BaTh UX U HUCIPABIATh;

— ¢opMynupoBaTh OTBET (BBIBOJ), IIOATBEPKIATH €r0 O0BSICHEHHEM, pacuéTamu;

— BBHIOMpAaTh W UCIIOJNB30BAaTh pa3IMyHble TPUEMBI TMPUKUAKA U TPOBEPKH
MPABWJIBHOCTH BBIYUCIICHUS; MPOBEPATh IMOJHOTY W MPABWIBHOCTH 3aIlOJHEHUS TaOIuUI

CJIOKCHUA, YMHOXKCHU .

Coemecmuas oessmenbhocmy .

— 1npu paboTre B IpyNIe WM B NApe BBINOIHATH MPEIOKEHHbIEC 3a0aHusl (HaXOAUTh
pasHble peIICHHs; ONPEACIsITh C MOMOIIBID IUPPOBBIX U aHAJIOTOBBIX IPUOOPOB,
WU3MEPUTENbHBIX HHCTPYMEHTOB JUIMHY, MacCy, BpeMs);

— JIOTOBapHWBaThCS O PACIPEICICHUH 00sI3aHHOCTEH B COBMECTHOM TPY/IE, BBITOITHSTH
POJU PYKOBOJUTENS, TOAYMHEHHOTO, CACPKAHHO MPUHUMATh 3aMeYaHusl K CBoei pabore;

— BBIIIOJIHATE COBMCCTHO IMPUKHUAKY HW OLCHKY PpE3yjibTaTa BbIIIOJIHCHUA O6HICI\/’I
paboTHL.

4 KUIIACC

Yucaa 1 BeJUYHHDI

Yucna B npefenax MUUIMOHA: YTEHUE, 3aAIIUCh, IOPA3PSIAHOE CPABHEHHUE YIIOPSAAOUYCHUE.
Yucno, Oomplliee WM MEHbBIIIEE JAHHOTO YKCJIa Ha 3aJ[aHHOE YHCIIO Pa3psIHBIX CIUHUII, B
3aJIaHHOE YHCIIO pa3.

Benuuunel: cpaBHEeHUE 00BEKTOB 11O Macce, JJIUMHE, TJI0Ia i, BMECTUMOCTH.

EnuHuIe Macchl — LEHTHEDP, TOHHA; COOTHOIIEHUSI MKy €IMHUIIAMUA MACCHI.

Enuauier BpeMenu (CyTKH, HEAes, MECSIII, TOJl, BEK), COOTHOIICHNE MEX Ty HUMHU.

Enuaunel AnuHel (MUJUTUMETpP, CAHTUMETP, ACIUMETP, METP, KUIOMETp), IJIOMAJH
(KBaJpaTHBIM METp, KBaJpPaTHBI CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KUJIOMETPHI B
Yac, METpbl B MUHYTY, METPHI B CEKYH]y); COOTHOIIIEHHE MEXIy eAuHHulaMu B mpenenax 100
000.

Jloyist BEMTUYMHBI BPEMEHHU, MACChI, JUTUHBI.

Apudmernyeckue aeiicTBUs

[TuceMeHHOE ClTOKEHWE, BBIYMTAHUE MHOTO3HAYHBIX YHCENT B TNpeaeiax MHUJUIMOHA.
HI/ICBMGHHOG YMHO)KGHI/IG, JCJIICHUEC MHOT'O3HAYHBIX YHUCCJI Ha OI[HOBHa‘-IHOG/I[ByBHa‘IHOC YUCJIO B
npenenax 100 000; nenenue ¢ ocrarkoM. YMHoxkeHue/nenenue va 10, 100, 1000.



CpoiicTBa apu@MeTHYECKUX NEUCTBUH W HMX NpPUMEHEHHE i BbruucieHuil. [lomck
3HAYEHUsI YUCIIOBOTO BBIPAKEHUS, COAEPIKAIIEro HecKoyubko neiictBuii B mpenenax 100 000.
ITpoBepka pe3yabpTaTa BHIYMCIECHUH, B TOM YHCJIE C TOMOUIbIO KaJIbKYJIATOPA.

PaBeHcTBO, copeprkaliee HEM3BECTHBIN KOMITOHEHT apu(METUYECKOTO JCHCTBUS: 3aIUCh,
HaXO0X/I€HNE HEU3BECTHOIO KOMIIOHEHTA.

YMHOKEHUE U JIeJIeHHE BEJIMYHUHbBI Ha OJTHO3HAYHOE YHCJIO.

TexcToBbBIE 321N

Paborta ¢ TekcToBOW 3amauei, perieHUE KOTOPOH COAEPKUT 2—3 NEUCTBUS: aHAIH3,
MPE/ICTABJICHUE HAa MOJENH; TUIAHUPOBAHKUE U 3alMCh PEILICHUS; MPOBEPKA PEIICHUS U OTBETA.
AHanmu3 3aBUCUMOCTEM, XapaKTepU3YIOIIMX IMPOIECChl: JBMXKEHHUS (CKOPOCTb, BpeMs,
NpOIIEHHBIN TyTh), PabOTHI (IPOMU3BOAUTEIBHOCTh, BpeMs, 00bEM pabOThI), KYILTH-TIPOJIAXKH
(1ieHa, KOJIM4eCTBO, CTOMMOCTh) U PEIICHUE COOTBETCTBYIONIMX 3a/1a4. 3a/ja4yi Ha YCTAaHOBJICHUE
BpeMEHH (Hauaso, MPOJOJKUTEIIbHOCTh U OKOHYAaHUE COOBITHUS), pacuéTa KOJIMYECTBa, Pacxo/a,
M3MEHEHHUs. 3a7jaui Ha HaXOXKJIEHUE JI0JIM BEJIMYMHBI, BEIMYUHBI 110 e€ moiie. Pazubie criocoObl
pellleHrsT HEKOTOPhIX BHUAOB HM3yUeHHBIX 3aaad. OdopmieHHe peleHus Mo JEHCTBUSM C
MOSICHEHHEM, TI0 BOIIPOCaM, C TOMOIIbIO YHCIIOBOTO BBIPAKEHUSI.

IIpocTpaHcTBeHHbIE OTHONIEHUSI M TeoMeTpHYecKue GUrypbl

HaFJ'ISII[HI)IC MMpeaACTaBJICHUA O CHMMCTpPUH.

OKpy)XHOCTb, KpYyTI: paclo3HaBaHWE W H300paKEHUE; IOCTPOSHUE OKPYKHOCTH
3alaHHoTo paauyca. [locTpoeHre M3y4eHHBIX TeOMETPUYEeCKHX (PUTyp C TOMOIIBbIO JIMHEUKH,
yrosbHHKa, IUPKYIA. [IpocTpaHcTBeHHBIE TeoMeTprudeckue GUrypsl (Tena): map, Kyo, HUIHHIID,
KOHYC, TUPaMU/a; pa3InyeHNe, Ha3bIBaHHE.

KonctpymnpoBanue: pazouenue Gpurypsl Ha NpSIMOYTOJIbHUKU (KBaJApaThl), COCTABICHUE
buryp u3 npsMoyroabHIUKOB/KBaIPaTOB.

[lepumerp, mmomans GUIypsl, COCTAaBICHHOW U3 JBYX-TPEX MPSIMOYTOJIBHUKOB
(xBazpaToB).

MaremaTtudeckass uHGpopMmanus

Paborta ¢ yTBepXkIeHUSMHU: KOHCTPYUPOBaHHE, MPOBEpKa MCTUHHOCTH; COCTABICHHE U
IIPOBEPKA JIOTHUECKUX PACCYKIACHUM ITPU PELICHUHN 3a]1a4.

JlaHHbBIE O pealbHBIX MpPOLECCaX U SABICHUAX OKPYXKAIOLIETO MHUpPA, MPECTABICHHbIE Ha
qyarpaMmax, cxemax, B Tabnunax, Tekcrax. COop MareMaTHMYecKMX MAaHHBIX O 3aJaHHOM
oOBbekTe (uucne, BelIMYuMHE, reomeTpuyeckoil ¢urype). Ilowck mHbopmanuu B crpaBOYHON
autepatype, cetu MHtepHeT. 3anuck nHGOpMaNUK B NPeIOkKEHHON Tabiuie, Ha CTOIO0YaTOM
Iuarpamme.

JlocTymHBIE 2JIEKTPOHHBIE CPeICTBA 00YUCHUS, TOCOOHS, TPEHAKEPHI, UX UCIIOJIB30BAHNE
IOJ PYKOBOJCTBOM Iiefarora M camocTtosdTenbHo. IlpaBuna OezomacHoil paboThl ¢
AJIEKTPOHHBIMU HMCTOYHMKaMH HHpopManuu (37eKTpoHHas (opma ydeOHUKa, 3JIEKTPOHHBIE
clioBapu, 00pa30BaTeNbHBIC CaWThl, OPHUEHTUPOBAHHbIE HA JETed MIIQALIEr0 MIKOJIHHOTO
BO3pacTa).

ANropuTMBbI perieHus y4eOHbIX U MPAaKTHYECKUX 3ajad.

YHuBepcaibHbIe y4eOHbIe 1eiicTBUS



Vuusepcanvnvie nosnasamenvhvie yuebnvle Oeucmeus:

— OpHEHTHPOBATHCS B U3YUYEHHOM MaTEMaTUYECKOW TEPMUHOJIOTHH, UCIIOJIB30BATh €€ B
BBICKA3bIBaHUAX U PACCYXKICHUSAX;

— CpaBHHBaTh MaTeMaTW4yeckhue OOBEKTHl (UHCla, BEIMYUHBI, TI'€OMETPHUYECKHE
(Gurypsl), 3anuchlBaTh IPU3HAK CPABHEHUS;

— BBIOMpATh METOJ pELICHHUs MAaTeMAaTUYECKOM 3ajauu (aIroput™ AEHCTBUS, NPUEM
BBIYUCIICHHS, CIOCO0 PEelIeHNUs, MOACTHPOBAHNUE CUTYAlluH, Iepedop BApHAHTOB);

— 00HapyXMBaTh MOAETH U3YYCHHBIX T€OMETPUUYECKUX (QUTYP B OKPYXKAIOIIEM MHUPE;

— KOHCTPYHPOBaThb I'€OMETPHUYECKYIO (UIYypy, O0JIaalollyl0 3aJaHHBIM CBONHCTBOM
(OTpe30K 3aJaHHON JIMHBL, JIOMaHasi ONpeIeIEHHON AJIMHBL, KBaJlpaT ¢ 3aJaHHbIM [IEPUMETPOM);

— KJaccuuuupoBaTh 00BEKTHI O 1—2 BHIOpAaHHBIM NIPU3HAKAM;

— COCTaBJISITh MOJIEJIb MaTEMaTHUECKOMN 3a/1aul, IPOBEPATH €€ COOTBETCTBUE YCIOBUAM
3aJa4H;

— ONpeAessITh C MOMOIIBI0 IU(POBBIX W AHAJOTOBBIX HPUOOPOB: Maccy MpeaMeTa
(37IEKTpOHHBIE W THUPEBBIE BEChl), TeMIeparypy (IrpadyCHHUK), CKOPOCTb JIBUKEHUS
TPAHCHOPTHOTO CpejcTBa (MAakeT CIHUIOMETpa), BMECTUMOCTb (C MOMOUIbI0 M3MEpPUTEIbHBIX
COCY/ZIOB).

Paboma ¢ ungopmayuei:

— TPEeICTaBIATh HH(POPMAIHIO B pa3HbIX (popmax;

— W3BIIEKaTh M HMHTEPIPETUPOBATH MH(OPMAIUIO, TPEACTABICHHYI0 B TaOiuIe, Ha
arpaMmme;

— WCIOJB30BaTh CIPABOYHYIO JIMTEPATypy UIsl TOMCKAa WH(POPMAIWH, B TOM YHUCIIE
HuTtepHeT (B yCIOBHIX KOHTPOJIHPYEMOTO BBIXO/IA).

Yuueepcanvnvie kommyHukamusHvle yueonvie 0eucmsusl:

— HCIMOJIb30BaTh MATEMAaTUUYECKYI0 TEPMUHOJIOTHIO I 3allUCU PEIEHUs] MPeaIMETHON
WJIY TIPAKTUYECKOM 3a1a4u;

— TMpPHUBOAUTH TNPUMEPbl U KOHTPIPUMEPHI Ui MOATBEPXKJEHHs/ ONMPOBEPIKEHUS
BBIBO/JIa, TUIIOTE3BI;

— KOHCTPYHpOBAaTh, YUTATh YUCIOBOE BHIPAKEHUE;

— OIKChIBaTh  MPAKTUYECKYI0  CUTYallMI0 C  HCIIOJIb30BAaHMEM  HM3y4YeHHOMU
TEPMHUHOJIOTUH;

— XapakTepu30BaTb MAaTEMaTH4YECKHUE OOBEKTHI, SBICHUS U COOBITUS C IOMOIIBIO
M3YYEHHBIX BEJIMYUH;

— COCTAaBJISTh UHCTPYKIIUIO, 3AMMCBIBATH PACCYKICHHUE;

— HWHUIMHUPOBATH OOCYXKJEHHE Ppa3HBIX CIIOCOOOB BBIMOJIHEHUS 3aJaHUs, IIOUCK
OIIMOOK B pEIICHUH.

Yuueepcanvnvie pecynsimusenvie yuedHvie Oeticmeus:

— KOHTPOJIMPOBATb MMPpaBUJIBHOCTDb n IMMOJIHOTY BBITIOJIHCEHU A aJIroputMa
apuMETUYECKOT0 JEHCTBHS, pEIICHUS TEKCTOBOM 3a/laud, MOCTPOEHHUS T'€OMETPUUYECKON
(buUryphl, U3MEPECHUS;

— CaMOCTOSTEINILHO BBIIOJIHATH IIPUKUIKY U OLIEHKY PE3ysIbTaTa U3MEPEHUN;



— HaxXOAWTh, UCHPABIATH, MPOTHO3UPOBATH TPYIHOCTH U OIIMOKM W TPYAHOCTH B
peleHny yueOHoM 3a1auu.

Coemecmnuas 0esimenbHOCMb:

— Yy4YacTBOBaTb B COBMECTHOH JAEATEJBHOCTH: JOIOBAapUBATHCSA O CIOCOOE pELIeHu,
pacrpenesiaTe paboTy MeEXAYy 4WICHaMU TIpynnbl (HampuMep, B ciydae peleHus 3ajad,
TpeOyroumux nepedopa OONBLIOIO KOJIMYECTBA BAPUAHTOB), COIJIACOBBIBATH MHEHMSI B XOJ€
MIOKCKA JI0KA3aTeNbCTB, BEHIOOPA PAllMOHAIBHOTO CIIOC00a;

— JIOrOBapMBaThCsl ¢ OAHOKIACCHUKAMHU B XOJle OpPraHM3alMU IPOEKTHOM paldoThl C
BEJIMYMHAMU (COCTaBJICHUE PACIUCAHMs, MOACUYET JEHEr, OLEHKa CTOMMOCTH U Beca MOKYIIKH,
pPOCT M BeC 4eJOBeKa, NPUONMKEHHAs OLEHKA pacCTOSIHUM M BpPEMEHHBIX MHTEpPBaJOB;
B3BCIIMBAHMUE; HM3MEPEHHE TEMIIepaTypbl BO3AyXa M BOJBI), TEOMETPHUYECKHUMH (UTYpaMu
(BbIOOp (OpMBI M AeTanell Ipu KOHCTPYMPOBAHMUHU, Pacu€T M pa3MeTKa, NPUKHAKA U OLIEHKa
KOHEUYHOTO PE3yJIbTara).

S KVIACC

Yucia U BeJIMYHHBI (TOBTOPEHUE U3YyYeHHOTO B 1, 2, 3, 4 ki1accax)

Uucna B mpenenax MUUIHOHA: YT€HUE, 3aMKCh, IOPa3psSAHOE CPAaBHEHUE YIOPSAIOUYCHHE.
Uucno, Gospliee MM MEHbIIEE JAHHOTO YHUCJIa Ha 33JaHHOE YWCJIO Pa3psAHbIX EIUHMII, B
3a/laHHO€ YUCJIO pa3.

Benuuunel: cpaBHeHUE 00BEKTOB 110 Macce, JUIMHE, TII0MAH, BMECTUMOCTH.

Enunuier maccel — 1IEHTHEP, TOHHA; COOTHOIICHUSI MKy €IMHUIIAMHU MACCHI.

Enunuiber BpeMenu (CyTKH, HEETs, MECSI, TOJl, BEK), COOTHOIIIEHUE MEKy HUMHU.

Enuaunsl anuHel (MUJUIMMETpP, CAHTUMETp, NEHUMETP, METpP, KHUIOMETp), MIIOMAAH
(KBaZpaTHBIM METp, KBaJApPaTHBIM CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KHIOMETPHI B
Yac, METpbl B MUHYTY, METPHI B CEKYH]y); COOTHOIICHHE MEXIy eAuHulaMu B mpenenax 100
000.

I[OJ'I?I BCJIMYMHBI BPpEMCHU, MACChl, IJIMHBI.

Apudpmernyeckue aelicTBus (IOBTOPEHNUE U3YUYEHHOTO B 3, 4 Kilaccax)

[luceMeHHOE clokeHUe, BbIUMTAHME MHOTO3HAYHBIX YHCEN B Mpelenax MHUJUIMOHA.
[TucbMeHHOE YMHOXKEHUE, JIeJIEHUe MHOTO3HAUYHBIX YHCEN Ha OIHO3HAYHOE/IBY3HAYHOE YHCIIO B
npenenax 100 000; nenenue ¢ ocratkoM. Y MHokeHue/nenenue va 10, 100, 1000.

CpoiicTBa apudmeTnyeckux IeHCTBUH M WX NpPUMEHEHHe Ui BbhluMciaeHud. [lomck
3HAUEHUS YHMCIIOBOTO BBIPAXKEHMSI, COAEPXKAIIEro HECKOJIbKO neictBuil B npeaenax 100 000.
[TpoBepka pe3ynabpTaTa BHIYMCIEHUH, B TOM YHCJIE C TOMOUIbIO KaJbKYJIATOPA.

PaBeHcTBO, cofepkaliiee HEM3BECTHBIN KOMIIOHEHT apu(PMETHYECKOTO IEUCTBUS: 3alHCh,
HaXO0X/I€HNE HEM3BECTHOTO KOMITOHEHTA.

YMHOK€EHUE U JIeJIeHHe BeJTMUYUHBI Ha 0THO3HAYHOE YHCJIO.

TexcroBble 3a1a4M (IOBTOPEHUE U3YUEHHOTO B 3, 4 KJaccax)

Pabora ¢ TexcToBOIl 3amauel, peuieHHE KOTOPOH CONEpKHUT 2—3 NEWCTBUS: aHAIU3,
IIPEJICTaBICHUE Ha MOJENM; IJAaHUPOBAHUE U 3alMCh PELLIEHUS; MPOBEPKA PELIECHUS U OTBETA.
AHanu3 3aBUCUMOCTEM, XapaKTepU3YIOLIMX IPOLECCHl: JABMXKEHHMsS (CKOPOCTb, BpeMs,



MIPOMICHHBIN IYTh), paOOThl (MPOU3BOAUTEIBLHOCTh, BpeMs, 00bEM PabOTHI), KYIUIM-TIPOIAKU
(1IleHa, KOJIMYeCTBO, CTOMMOCTD) U PEIlIeHNEe COOTBETCTBYIOIIMX 3a/1ad. 3aaui Ha YCTAHOBJICHHUE
BpEMCEHH (HaYasio, MPOIOJKUTEIILHOCTh U OKOHYAHUE COOBITHS), pacuéTa KOJIMYECTBA, PACcXo/Ia,
W3MEHEHUs. 3a7]a4i Ha HAXOXKJEHUE JIOJIM BEIMYMHBI, BEIMUMHBI 10 €€ goiie. PazHbie criocoObl
pellleHUsT HEKOTOPhIX BUAOB HM3ydeHHBIX 3amad. OdopMieHHe pemeHUs Mo ICHCTBUSAM C
MOSICHEHHEM, TI0 BOIIPOCaM, C TOMOIIbIO YHCIOBOTO BBHIPAYKEHUSI.

IIpocTpaHcTBeHHBIC OTHOLIEGHUSI W reomerpuyeckue Gurypsl (IOBTOpeHHE
U3Yy4EHHOT0 B 4 Ki1acce)

Harnsigaele npencTaBieHusl O CAMMETPUU.

OKpy)XHOCTb, KpyI: paclo3HaBaHHE U H300pakeHHE, MOCTPOCHHE OKPYXKHOCTH
3aJaHHoOrO paamyca. [locTpoeHne M3ydeHHBIX T€OMETPUYECKUX (HUTYp C IMOMOMIBIO JIMHEWKH,
yrosibHUKa, LUpKyis. [IpoctpancTBeHHble TeomMeTpruyeckue GuUrypsl (Tena): map, Kyo, HHUINHID,
KOHYC, IUpaMuU/ia; pa3indeHne, Ha3bIBaHHE.

KoncrpyupoBanue: pazdueHue Gurypsl Ha NpsMOYTOJbHUKU (KBaJgpaThl), COCTaBIECHUE
buryp u3 npsIMOyrojbHUKOB/KBaAPaTOB.

[lepumerp, mniomans QUIypbl, COCTaBIEHHOM M3 JBYX-TPEX MNPSIMOYIOJIbHUKOB
(xBazmpaToB).

MartemaTudeckasi nHGopmanus (IOBTOPEHUE U3YYEHHOIO B 4 Kilacce)

Pabora ¢ yTBepkIeHUSMH: KOHCTPYHPOBAHHE, NPOBEPKAa MCTHHHOCTH; COCTABJICHUE U
IIPOBEPKA JIOTHUECKUX PACCYKIACHHUN ITPU PELICHUHN 3a]1a4.

JlaHHbBIE O pealbHBIX IpOLEcCaxX U SBICHUSAX OKPYXKArOIIEr0 MHUpA, MPEACTABICHHbIE Ha
qyarpaMmax, cxemax, B Ta0iunax, Tekcrax. COop MareMaTH4yecKMX MJaHHBIX O 3aJaHHOM
o0beKTe (uMcie, BeIMUMHE, reomerpudeckoil ¢urype). Ilouck undopmanumu B crpaBOYHOH
auteparype, cetu MHTepHer. 3anuck MHGOpPMALUU B MPeIOKeHHON Tabiuie, Ha cTon04aTon
auarpamme.

JlocTymnHbIE 3JIEKTPOHHBIE CPEJCTBA O0YyUEHUs, TOCOOUS], TPEHAXKEPHI, X HCIIOIb30BaHHUE
I0J PYKOBOJACTBOM Ilefarora M camocTosTesnbHO. IlpaBmiia OesomacHoi  paboTel €
AJIEKTPOHHBIMU HCTOYHUKaMU HH(poOpMaluu (d71eKTpoHHas (opma ydeOHHKa, 3JIEKTPOHHBIE
clioBapu, 0Opa3oBaTeNbHbIE CalThl, OPUEHTUPOBAHHbIE HA JE€TeH MIIAJIIEro LIKOJBLHOTO
BO3pacTa).

AJNTOpUTMBI pelieHus y4eOHbIX U MPAKTHYECKUX 3ajau.

YHuBepcaibHble yueOHbIe el CTBUSA

Vnusepcanvnvie nosnasamenvhvie yuebnvle Oeucmeusi:

— OPUEHTHUPOBATHCS B U3YYCHHOU MAaTEMaTUYECKOM TEPMUHOJIOTUH, UCIIOIb30BaTh €€ B
BBICKA3BIBAHUAX U PACCYKICHUSAX;

— CpaBHMBaTh MaTeMaThyeckue OOBEKTHl (UYHCia, BEIMYUHBI, TI'€OMETPHUYECKUE
¢burypsl), 3anuceBaTh NPU3HAK CPABHEHUS;

— BbIOMpaTh METOJ| PEeIICHUs MAaTeMaTHYeCKOH 3ajauyu (IrOpUTM JEHCTBUSA, MPUEM
BBIYUCIICHHS, CIOCOO PEIIeHNUs, MOICTTMPOBAHNE CUTYaIlUH, Tepedop BapHaHTOB);

— 0OHapyXMBaTh MOJAEIN U3YYEHHBIX T€OMETPUUYECKUX (PUTYP B OKPYXKAIOIIEM MUPE;

— KOHCTPYHPOBaThb TI'€OMETPHUYECKYIO (GUIypy, O0JaAaloLIyl0 3aJaHHBIM CBONCTBOM



(OTpe30K 3aJaHHO IIMHBI, JIOMaHasi ONPeeIEHHON NTUHBI, KBapaT ¢ 3aJJaHHBIM IEPUMETPOM);

— KjaccupuuUpoBaTh 0OBEKTHI IO 1—2 BHIOpPAHHBIM ITPU3HAKAM;

— COCTaBJISITh MOJIEJIb MaTEMaTHUECKOM 3aJ]aul, IPOBEPSATh €€ COOTBETCTBUE YCIOBUSIM
3a]a4u;

— ONpeAessITh ¢ MOMOIIBI0 IM(PPOBBIX W AHAJOTOBBIX HPUOOPOB: Maccy MpeaMeTa
(37EKTPOHHBIE W TUPEBBIE BECHI), TeMIEparypy (IpagyCHUK), CKOpPOCTb JBUKECHMS
TPAHCIOPTHOTO CpEeACTBA (MakKeT CIHAOMETpa), BMECTUMOCTh (C MOMOILIBIO HU3MEPUTETbHBIX
COCYJIOB).

Paboma ¢ ungopmayuei:

— TMPEeICTaBIATh MH(POPMAIHMIO B pa3HbIX (popmax;

— W3BIIEKaTh M HMHTEPIPETUPOBATh HH(OPMAIMIO, MPEICTABICHHYIO B TabiuIe, Ha
JrarpaMmme;

— WCIIONIB30BaTh CHPABOYHYIO JIUTEpATypy A MOWCKAa WH(OpMAIMU, B TOM YHUCIIE
HuTtepHer (B yCIOBHUIX KOHTPOJIMPYEMOTO BBIXO/IA).

Vuusepcanvnvie KommyHuxamuervle yuebHvle 0eucmeusi.

— HCHOJB30BATh MAaTEMaTHUECKYIO TEPMUHOJIOTHIO JUISl 3aIMCH PEIICHUS MPEIMETHON
WJIY TIPAKTUYECKOM 3aJ1a4u;

— IMPHUBOAMTH TNPUMEPbl M KOHTPIPHUMEPHI Ui HOATBEPKIEHHs/ OIPOBEPIKEHUS
BBIBOJ[A, TUITOTE3HI;

— KOHCTPYHPOBaTh, YUTATh YHUCIOBOE BBIPAXKEHUE;

— ONWCHIBAaTh  NPAKTUYECKYID  CHTYyallMI0O C  HCIOJb30BAaHHEM  W3Yy4EHHOUH
TEPMUHOJIOTHH;

— XapakTepu30BaTh MAaTEMaTHYECKHE OOBEKTHI, SIBJICHUS W COOBITHUS C TIOMOIIBIO
W3y4EHHBIX BEIIHYHH;

— COCTaBJISITh MHCTPYKIIMIO, 3aIICHIBATh PACCYKICHHE;

— HWHUIMHUPOBATh OOCYXKJIEHHE pa3HbIX CIIOCOOOB BBIMOJIHEHUS 3a/JaHusl, IOHCK
OLIMOOK B pEIICHUH.

Yuueepcanvuvie pecynsimusenvie yuebHvie Oelcmeus.

— KOHTPOJIMPOBAaTh  MPABUJIBHOCTH W TOJIHOTY  BBINOJHEHUS  QJITOPUTMaA
apuMeTUUECKOTo JEeHCTBHS, pEUICHUS TEKCTOBOW 3a/Jauyd, TOCTPOEHHUS T'€OMETPUUYECKON
burypsl, U3MEpEHNUS;

— CaMOCTOSITEIBHO BBINIOJIHATh IPUKUJIKY U OLIEHKY PE3YJIbTAaTa U3MEPEHU;

— HaXOJAWUTh, WCIPABISITH, MPOTHO3UPOBATH TPYAHOCTH W OIIMOKH W TPYJHOCTH B
peleHny yueOHoM 3a1aun.

Coemecmuas 0essmebHOCb.

— YyYacTBOBaTh B COBMECTHOW MEATEIHHOCTH: JIOTOBAPUBATHCA O CIIOCO0E PEIICHUS,
pacripenesiaite padoTy MEXAYy 4WICeHaMU Tpynnbl (HampuMmep, B CiIydae peUIeHHs 3anad,
TpeOyrommux mepedopa OONBIIOTO KOJIMYECTBA BAPHUAHTOB), COTJIACOBBHIBATH MHEHUS B XOJI€
MOMCKA JTOKA3aTelIbCTB, BHIOOpA PaIlMOHAIIBHOTO CIIOC00a;

— JIOTOBapWBaThCS C OJHOKJIACCHUKAMU B XOJI€¢ OPraHU3alMU MPOCKTHOW pabOThI C
BCIIMYMHaAMMN (COCTaBJIeHI/IC pacnncaHI/m, HOI[C‘IéT JACHECI', OLI€CHKAa CTOMMOCTH H BECa HOKyHKI/I,



POCT W BeC 4eJOBeKa, NPHOMMKEHHAs OICHKA pACCTOSHHA W BPEMEHHBIX HHTEPBAJIOB;
B3BCLIMBAHMUE; H3MEPEHHE TEeMIIepaTypbl BO3AyXa M BOJABI), T€OMETPUUYECKHUMH (UTYypaMu
(BBIOOp (hOpMBI M AeTaneil mpu KOHCTPYMPOBAHHMH, PACUET W pa3MeTKa, MPHUKHUIKA U OICHKA
KOHEUYHOTO Pe3yJIbTara).

Cnenuduyeckue yHuBepcajibHble ydeOHbIE 1eliCTBHS:

® JIOTMYECKME M  QJITOPUTMHUYECKHE  JIEHCTBUS  OpraHU3alud U PELICHUS
MaTeMaTHYECKUX 3ajay;

® [UIAHMPOBAHUE CBOMX JICMCTBHUM B COOTBETCTBUM C IIOCTABJICHHOM 3aJadyel u
YCIIOBUSIMU €€ peajli3alllii, B TOM YUCIIE BO BHYTPEHHEM IIJIaHE;

®  OCYULIECTBJIEHHE UTOTOBOTO U MOLIArOBOTO KOHTPOJIS MO Pe3yJIbTarTy;

e pasnuueHue crocoba u pe3ysiabTara JeiCTBUS pelIeHHs 3a/1a4;

e  BBIOOp criocO0a TOCTUKEHUS ITOCTABICHHOM 111N,

®  JCHOJIb30BaHUE  3HAKOBO-CUMBOJIMYECKHMX  CPEACTB Uil  MOJEJIHMPOBAHUS
MaTeMaTHYECKOW CUTYAINH, IPEACTaBICHNS HHPOPMALINH;

e cpaBHeHME U Kiaccubukauus (HaIpUMep, MPEIMETOB, YHCET, T'€OMETPUUYECKUX
¢buryp) 1o cyuecTBEHHOMY OCHOBaHUIO;

e o0mue npuéMsl pelIeHus 3a/1a4;

e BocHpusiTHE «00pa3a S» kak cyObekTa yueOHOM e TeIbHOCTH;

®  CTPYKTYPUPOBAHME 3HAHUU;

e  yMeHHEe B3aUMOJICHICTBOBATh C MAPTHEPAMU B CUCTEME KOOPIUHAT «CIa0OBUIAIINI-
3pAUMY», «CIA0OBUIAMNNA-CIA00BUAALINI» NPU pEIIeHUH MaTeMaTHYeCKUX M MPaKTHUYECKUX
3a/1a4;

® OCO3HaHHOE  MHCIIOJIb30BAHME  MAaTEMATUYECKOM  peun  MNpU  BBIIOJHEHUU
IIPAKTUYECKOT0 3aJaHus;

e IIJJaHUPOBAaHUE, KOHTPOJIb U [JEHCTBEHHas IPOBEpPKa pe3ynbTaTa NPAKTHYECKON
JESATEIIBHOCTH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O IPEJJMETA <MATEMATHUKA»
HA YPOBHE HAYAJIBHOI'O OBIIETI'O OBPA3OBAHUA

Mutagmuii KOJIBHUK JAOCTUTAET TUIAHUPYEMBIX PE3YJIbTaTOB 0Oy4eHHUS B COOTBETCTBUU
CO CBOMMH BO3MOXXHOCTSIMU M CHOCOOHOCTSIMH. Ha ero ycmnemrHocTh OKa3bIBalOT BIIMSHUE
COXpaHHbIE  BO3MOXKHOCTM  HApYIIEHHOTO  3PEHUSA,  YypPOBEHb  CHOPMHUPOBAHHOCTHU
KOMIICHCATOPHBIX HABBIKOB M IPOU3BOJIBHOIO IOBEJIEHUS, TEMIl JEATEIbHOCTH, CKOPOCTb
MICUXUYECKOTO CO3PEBAHUS, OCOOEHHOCTU (POPMHUPOBAHUS yUeOHOU NESTENBHOCTH (CIIOCOOHOCTD
K IeJICNIOJIaraH1io, TOTOBHOCTD TUTAHUPOBATh CBOIO pabOTY, CAMOKOHTPOJIb U T. 1.).

[Inanupyemble pe3yibTaTbl OCBOEHUS IIPOIPaMMBbI 110 MaTEMATUKE, NPEACTABICHHBIE 110
rogaM OOYYeHHs, OTPAKAIOT, B MEPBYIO OYepelb, MPEAMETHBIE JOCTHKCHHUS OOYJaromerocs.
Takxe OHM BKJIIOUYAIOT OT/AEJbHBIE PE3Y/IbTAaThl B 00JACTH CTAHOBJIEHUS JUYHOCTHBIX KayeCTB U
METanpeIMETHBIX JCUCTBUI M yMEHUH, KOTOpble MOTYT OBITh JOCTHUTHYTHI Ha STOM JTarlie
oOyuenus. Tem caMbIM MOJYEPKUBAETCS, YTO CTAHOBJIICHHE JMYHOCTHBIX HOBOOOpPA3OBaHUU U
VHHUBEpPCAJIbHBIX  y4EOHBIX JCHCTBHI  OCYIIECTBISETCS CPEICTBAMH  MaTEeMaTHYEeCKOIO
coJiepxKaHus Kypca.

JIMYHOCTHBIE PE3YJIbTATHI

JImuHOCTHBIE PE3YIbTATBl OCBOCHUA IMMPOrpaMMbI IO MATCMATHUKEC HA YPOBHC HAYAJIbHOI'O
o0rmiero o0pa3oBaHMs JOCTUTAIOTCS B €JUMHCTBE y4eOHOW M BOCHHUTATENbHOM NEATENbHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUMCKMMHU  COLMOKYIBTYPHBIMU U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMU, MPUHATHIMU B OOILECTBE MpPaBUIAMHU M HOpPMaMmH MOBEICHHS U
CHOCOOCTBYIOT MpolieccaM CaMOIO3HAHUS, CAMOBOCHUTAHUSA M CaMOpPa3BUTH, (OPMHPOBAHUSA
BHYTPEHHEH MO3UIUH JTMYHOCTH.

B pesynbrare m3ydyeHus MaTeMaTHKU Ha YPOBHE HadyallbHOTO OOIIEro oOpa3oBaHUS y
obyyaromierocs OyayT chOpMUPOBAHBI CIIEAYIONINE TUYHOCTHBIE PE3yIbTaTHI:

OCO3HaBaTh HeO6XO}II/IMOCTL HU3YUCHUA MaATEMAaTUKWU JJIA ajdallTalliid K XU3HCHHBIM
CUTYAIUsIM, JUIsl Pa3BUTHS OOIIEH KyJIbTYphl UEOBEKA, CIIOCOOHOCTH MBICIUTB, PACCYKIATh,
BBIJIBUTATh NPEANOI0KEHUS U JOKa3bIBaTh UM ONPOBEPTaTh MX;

OPUMEHSATh MpaBUJa COBMECTHOH JIEATENBHOCTH CO CBEPCTHHUKAMHU, THPOSIBISATH
CIOCOOHOCTh  JIOTOBapUBaThCs, JIMIUPOBATh, CIEAOBAaTh YKa3aHUSAM, OCO3HABATH JIMYHYIO
OTBETCTBEHHOCTh U OOBEKTUBHO OLIEHWBATh CBOM BKJIaJ B OOIIMIA pe3ynbTaT;

OCBaMBaTh HABBIKM OpPTaHU3AIMH OE30MacHOTO TMOBEACHHUS B MH(POPMAIIMOHHOW Cpere;
MNPUMCHATE MAaTCMAaTHUKY JIA PCIICHHA IMPAKTUYCCKUX 3aaad B HOBC@JIHGBHOﬁ KHN3HH, B TOM
Yucie TPU OKa3aHWUHM TIOMOINM OJHOKJIIACCHHKAM, IETSM MIIQJIIET0 BO3pPAacTa, B3POCIBIM H
ITOKHJIBIM JIFOSIM

paboTaTh B CUTYAIMSX, PACHIUPSIOMIMX ONBIT IPUMEHEHHUS MaTeMaTHYECKUX OTHOLICHUN
B peaJbHOM KM3HU, MOBBIIAIONIMX HHTEPEC K MHTEIIEKTYaIbHOMY TPYAY U YBEPEHHOCTh CBOMX
CHJIax MpU pCHICHUHN ITOCTABJICHHBIX 3aa4, YMCHHUC IPCOAOJICBATE TPYAHOCTHU;

OLICHUBATh MNPAKTHYCCKHUC U y‘-Ie6HI>Ie CUTyallui C TOYKHU 3pCHHUA BO3MOXKHOCTHU
NPUMEHEHHS MaTeMaTHKU IS palHoHAIRHOTO W 3(QeKTHBHOTrO pemeHus YYeOHBIX U
KU3HCHHBIX TIPOOIIEM;

XapaKTepU30BaTh CBOM YCIEXW B M3YYCHHWH MAaTEMAaTHKH, CTPEMHUTBCS YIIIyOISITh CBOM
MaTeMaTHYECKUe 3HAHHUS U YMECHHS, HAMeYaTh MyTH YCTPAHCHUS TPYIHOCTEH;



MOJIb30BAaTbCA  PAa3HOOOpa3HBIMU HH(MOPMAIIMOHHBIMH  CPEJCTBAMH JJI  pEIICHUS
NPEUIOKEHHBIX U CAMOCTOSITENILHO BRIOPAHHBIX YUE€OHBIX TpobieMm, 3a1ay.

CrnenuajbHble JUMYHOCTHBIE Pe3yJabTaThl:

®  CIOCOOHOCTh K OCMBICICHHIO U OuddepeHanuu KapTUHbBI MHUpa, €€ BPEMEHHO-
IIPOCTPAHCTBEHHOMN OpraHu3aluu;

®  SMOIMOHAJIBHO-IIEHHOCTHOE OTHOLIEHHE K OKpY’Karollei cpeze, HeoOX0IUMOCTU ee
COXPaHEHHUS U PALIMOHAIIBHOTO MCIOIb30BaHMUS;

e ymeHHe (OPMHUPOBATH ICTETUYECKUE UYBCTBA, BIEYATICHHUS OT BOCIPUSATHUS
MPEIMETOB U ABJICHUIN OKPYKAIOILIEr0 MUPA.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesynbpTare m3ydeHHs MaTeMaTHKH HAa YpPOBHE HA4aJlbHOTO 0OLIero oOpa3oBaHUs Y
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIBHBIC y4eOHBIC JEHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAJIbHBIC YYCOHBIC JICUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC
y4eOHbIC JICHCTBUS, COBMECTHAS JICATSIIEHOCTb.

VY obyuaromerocs OyayT chopMHUpOBaHBI CIEAYIOUIUE Oaz06bie Jlo2udecKue Oeucmeausl
KaK 4acTh TIO3HABATEIIbHBIX YHUBEPCAILHBIX YUCOHBIX JCHCTBUI:

yCTaHABIIMBATh CBSI3U M 3aBHCUMOCTH MEXIY MAaTeMaTHUYECKUMH OOBEKTaMH («4acTb-
[EJI0e», «IIPUIHHA-CIICICTBUECY, TPOTHIKEHHOCTB );

MPUMCHSITh 0a30BbIe JIOTHYSCKHE YHHUBEPCAIbHBIC JICHCTBUS: CpaBHCHHUE, AaHAIU3,
kiaccudukanus (rpynmnupoBka), 00001IeHne;

MPUOOpPETaTh MPAKTUYECCKHE TrpapUuecKrue W H3MEPUTEITbHBIC HABBIKM JUIS YCIEITHOTO
pelieHus yueOHbIX U KUTEHCKUX 3a/1ay;

MIPEJICTaBIATh TEKCTOBYIO 3a7auy, €€ pellieHre B BUI€ MOJEIH, CXEMBbI, apu(hMeTHIECKOM
3aMucH, TEKCTa B COOTBETCTBHUH C MPEJIOKEHHON yueOHON TPOOIeMOii.

Y oOyuatomierocsi 0yayT cOpMHpPOBaHBI CIEAYIOUINE 0a308ble UCCIeA08aMeNbCKUe
Oeticmeusi KaK 4acTh IMO3HABATEIbHBIX YHUBEPCAIBHBIX YICOHBIX ICHCTBUIA:

MPOSIBIISITE  CITOCOOHOCTH OPHUEHTHPOBATHCS B y4EeOHOM MaTrepuaie pa3HBIX pPa3JesioB
Kypca MaTeMaTHKU;

MOHMMATh W  HWCIOJb30BaTh  MATEeMATHUYECKYI0  TEPMHUHOJIOTHIO:  pa3iid4ath,
XapaKTepU30BaTh, HCIIOIB30BATh JIsl PEIICHUS YICOHBIX M MPAKTUYCCKHUX 3a]1a9;

MPUMEHITh W3Y4YEeHHBIE METOAbl TO3HaHWs (M3MEpEeHHe, MOJAENUpOBaHUE, Mepedop
BapHaHTOB).

VY obyuatomerocst 6yayT choOpMUPOBAHBI CIEAYIOMINUE UHGOPMAYUOHHbIE OeliCmBUs KaK
9acTh MMO3HABATENBHBIX YHUBEPCATHHBIX YICOHBIX HCHCTBUIA:

HaXOJUTh M WCIOJb30BaTh IS PEIICHUS YYeOHBIX 3a/ad TEKCTOBYIO, IpadHuecKyro
WHGOPMAIIMIO B Pa3HBIX HCTOYHHKAX HWH()OPMAIIMOHHOW CpeAbl; YUTaTh, WHTEPIPETHPOBATH
rpaguvecKy MpeACTaBICHHYIO HHPOpMAIIHIO (CXeMy, TabIuIly, Tuarpammy, Ipyryro MOJIEIb);

MpencTaBiIsATh MHGOpMANUI0 B 3aJaHHOM (opMe (IOMONHATH TaONuIly, TEKCT),
bopMyIUpOBaTh YTBEPKACHHE 110 00pa3Ily, B COOTBETCTBHH C TPEOOBAaHUAMH YUeOHOM 3a/1a4H;

MPUHUMATH MpaBuia, 0€30MacHO UCTIOIB30BaTh MpeIIaraeMbie dJIEKTPOHHBIE CPEICTBA U
UCTOYHUKU UH(POPMALIUH.

VY oOyugaromerocst 0yayT chOpMHUPOBAHBI CIEAYIONUE Oeticmeus oOujeHus KaK 4acTh
KOMMYHHKATHBHBIX YHUBEPCAJIbHBIX YUCOHBIX JICHCTBHIA:



KOHCTPYHPOBATh YTBEP)KIEHUS, IPOBEPSITh UX UCTUHHOCTD;

WCIIONIb30BaTh TEKCT 3aJaHdsl Uil OOBSICHEHUS crocoda W XOola pelleHUs
MaTeMaTHYeCKOM 3aJa4uHu;

KOMMEHTHUPOBATh MIPOIECC BHIYMCICHUS, IIOCTPOSHUS, PEIICHHUS,

OOBSICHSITh TOJYYCHHBIH OTBET C HCIOJB30BAHUEM W3YYCHHOH TEPMUHOJOTHU; B
IpolLecce JUAJIOrOB IO OOCYKIACHHIO M3y4eHHOro MaTepuaiga — 3aJaBaTb BOIPOCHI,
BBICKA3bIBaTh CYKJCHHS, OLICHWBATH BBICTYIJICHUS YYaCTHUKOB, HMPUBOIUTH J0Ka3aTelbCTBA
CBOEH MPaBOTHI, MPOSIBIISITh STUKY OOILIEHUS;

CO3/1aBaTb B COOTBETCTBMM C Y4eOHOHM 3ajayeil TEKCThl pPa3HOTO BHJA — OIKCAHUE
(HampuMep, TeOMETPUYECKOl (UTYpBI), paccykaeHHe (K HpUMeEpy, NMPU PEIICHUH 33/1a4H),
WHCTPYKIUS (HapuMep, U3MEPEHHE JUTHHBI OTPE3Ka);

OPUEHTHPOBATLCS B  QITOPUTMAxX:  BOCHPOU3BOIUTH, JIOTOJHITH, HCIPABIATH
ne(OpPMUPOBAHHBIC; CAMOCTOSATEIHHO COCTABISATh TEKCTHI 33JaHUM, aHAJIOTHYHBIC THUIIOBBIM
W3Y4YECHHBIM.

VY oOyuaromierocss OyayT cOpMUPOBaHBI CIEAYIONUIUE OelCmauUs camoopeanu3ayuy KaKk
YacTh PETYNIATUBHBIX YHUBEPCATbHBIX YUEOHBIX JCHCTBHIA:

IUTAHUPOBATH JICHCTBUS MO PEIICHUIO YUeOHOU 3a1auu JUIsl MOTYYEeHUS PEe3yIbTaTa;

TUTAHUPOBATH ATAIBI MPEICTOSIIEH PabOThI, OMPEACIIATh MOCICIOBATEILHOCTh YICOHBIX
JIEHCTBHIA

BBITIONHATh ~ MpaBuja  OC30MACHOTO  HCIIOJNB30BAHHS  AJICKTPOHHBIX  CPEJICTB,
npeyIaraeMbIX B TIPOIECCEe O0YUCHHMS.

Y obyuatomerocss OynyT copMHpOBaHBI CIEAYIOIIME ACWCTBUS CAMOKOHTPONS Kak
YacTh PETYNATUBHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUIA:

OCYIIIECTBISTH KOHTPOJIb MIPOLIecca U Pe3yNibTaTa CBOCH JAesITeNIbHOCTH;

BBIOMpATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CIIOCOOBI IEHCTBUM;

HaXOJUTh OMIMOKH B CBOEH paboTe, ycTaHABIMBATh MX MPUYUHBI, BECTH MOUCK MyTel
MIPEOJIOJICHUS OIIUOOK;

MPEIBUJICTh BO3MOXKHOCTh BO3HUKHOBEHHUSI TPYTHOCTEH M OIIMOOK, MPEIycMaTPUBATH
crocoObl  MX TmpeaynpexaeHus (popmynupoBaHue BOMPOCOB, oOpaleHue K y4eOHUKY,
JIOTIOTHATEIIFHBIM CPEJICTBAM O0yUEHUS, B TOM YHCIIE JICKTPOHHBIM);

OLICHUBATh  PAllMOHAILHOCTh  CBOMX  JIGHCTBUH, JaBaTh UM  Ka4e€CTBEHHYIO
XapaKTePUCTHKY.

VY oOyuatorerocst OyayT cOPMUPOBAHBI yMeHUsL COBMECHOU 0esimebHOCHIU:

y4acTBOBaTh B COBMECTHOHM MAESITENBHOCTU: PACHpeneNsaTh padoTy Mexay WIeHaMu
rpynnsl (HampuMmep, B cilydae pelleHus 3ajaad, TpeOyromux mnepedopa OONBIIOr0 KOJIMYECTBa
BapHAHTOB, MPUBEJCHUS MPUMEPOB M KOHTPIPUMEPOB), COTIACOBBIBATH MHCHHS B XOJI¢ MTOMCKA
JIOKa3aTeNIbCTB, BRIOOPA PAIMOHAIBHOTO CTI0Cc00a, aHar3a HHPOPMAIIHH;

OCYIIIECTBIISATH COBMECTHBIH KOHTPOJIb W OICHKY BBIMOJTHICMBIX JCHCTBHM, MPEIBUICTH
BO3MOXXHOCTh BO3HHUKHOBEHHS OHIMOOK ¥ TPYAHOCTEH, MpeaycMaTpuBaTh MyTH WX
MPeIyTpPekKICHUS.

CnenunajibHble MeTanpeIMeTHbIE Pe3yJbTaThl:

®  JICIIOJIB30BaTh HAPYIICHHOE 3PEHHE M COXPAaHHbBIC aHATU3ATOPHI B Pa3IMYHBIX BHIAX
JeATeTLHOCTH (Y4eOHO-TI03HABATEIbHON, OPUEHTUPOBOYHOM, TPYAOBOM);

® TIPUMEHSTH COBPEMEHHBIC CPEICTBa KOMMYHHKAIIMU U TU(HIOTEXHUYECKUE CPEIICTBRA,



® OCYIIECTBJIATH  3PHUTEIBHYIO  TPOCTPAHCTBEHHYID W COIMAIbHO-OBITOBYIO
OPUEHTHUPOBKY;

® [IPUMCHSITH MPUEMBI 0TOOpA M CHCTEMATH3allMK MaTepraia Ha ONpeAeliCHHYI0 TEMY;

®  BECTH CAMOCTOSITENILHBIN MOUCK UHPOPMAITUY;

® 1pecoOpa3oBBIBATh, COXPAHITh U IepelaBaTh HWHPOPMAIMIO, IMOJYYECHHYIO B
pe3ynbTaTe YTCHUS WIN ayIUPOBAHUS,

® [IPUHHUMATH YYaCTHE B PEUECBOM OOIIEHUH, COOJIIO/1asi HOPMBI PEYEBOTO ATHUKETA;

®  aJICKBATHO MCIOJIb30BaTh )KECThl, MUMHUKY B IPOIIECCE PEUEBOT0 OOIICHHUS;

®  OCYIIECTBJISITH PEYCBOM CAMOKOHTPOJb B MpoOIlecCe Y4eOHOH NEATEIbHOCTH U B
MMOBCETHEBHOW KOMMYHUKALIHUH;

®  OIICHHMBATH CBOIO PEUb C TOUYKHU 3PEHHUS €€ COJIePIKAHUS, I3BIKOBOTO O(DOPMIICHHUS;

® paloTaTh 110 33JJaHHOMY AJITOPUTMY;

® pemaTh MPaKTUYECKHE 3a7a4M C MCIOJIb30BAHUEM aJTOPUTMOB, a TAKXKE€ Ha OCHOBE
TBOPYECKOTO MOIX0/1a;

® [JIaHMPOBaTh, KOHTPOJIUPOBATH U OIICHUBATH y4eOHbIE NEUCTBUSA B COOTBETCTBHUH C
MOCTaBIICHHOM 3a/1a4yeil U yCIOBHUIMH €€ peau3aluu.



INPEJAMETHBIE PE3YJIBTATbBI

K koHIly 00y4eHwHs B IepBOM KJIacce 00yJaroNIUiicss HAyIUTCS:

— 4WTaTh, 3aIMCHIBATh, CPABHUBATH, yIIOpPs10ounBaTh ymcia ot 0 1o 20;

— TepecUUTHIBATh pPa3InYHbIC OOBEKTHI, yCTAHABINBATH MOPSAKOBBIA HOMEP O0BEKTa;

— HaxXOAMTh YMCIIa, OOJBIINE/MEHBIIINE TAHHOTO YHCIIa Ha 3aJaHHOE YUCIIO;

— BBINOJHATh apUPMETHUCCKHE JEHCTBUS CIOKECHHS W BBIYMTAaHUs B mpenenax 20
(YCTHO M TUChbMEHHO) 03 mepexoaa 4yepe3 JeCATOK;

— Ha3bplBaTh U pa3inyaTh KOMIIOHEHTHI JEHCTBHIl CIIOKEHUS (claraeMmble, CyMMa) U
BBIUMTAHUS (YMEHBIIAEMOE, BBIYUTAEMOE, PA3HOCTH);

— pemath TEKCTOBBIC 33J]a4H B OJIHO JICHCTBUE HA CIIOKCHHE U BBIUMTAHUE: BBIICIATH
yclioBue U TpeboBaHue (BOIpoc);

— CpaBHUBAaTh OOBEKTHl MO JJIMHE, YCTAHABIMBAs MEXAY HHUMU COOTHOLICHHE
JUTMHHEE/Kopoue (BBIIIE/HIDKE, IIUpe/yxKe);

— 3HaTh W HCIIOJI30BATh CAWHHMILY JIJIMHBI — CAHTHUMETP; U3MEPATh JIMHY OTpe3Ka,
YEepPTUTH OTPE30K 33JaHHON ATTUHBI (B CM);

— pa3nuyarhb 4ucio u uudpy;

— pacrno3HaBaThb TeOMEeTpUuYecKue (UTyphl: KPYT, TPEYroJbHUK, MPSIMOYTOIbHHUK
(xkBazpat), OTPE30K;

— YCTaHaBIMBAThb MEXIY OOBEKTaMH COOTHOIIEHHS: CIeBa/CIpaBa, Aamblie/Oimke,
MeXy, epe/3a, HaJ/moI;

— pacmo3HaBaTh BepHbIe (MCTUHHBIE) U HEBEpHBIC (JIOKHBIE) YTBEPIKICHUS
OTHOCHUTEIIFHO 33/IaHHOTO Habopa 00BEKTOB/MIPEIMETOB;

— TpYNIUpOBaTh OOBEKTHI 1O 33aJaHHOMY TIPU3HAKY;, HAXOJUTh W HA3BIBATh
3aKOHOMEPHOCTH B PsAy 00bEKTOB MOBCETHEBHOM JKU3HH;

— pa3nuYaTth CTPOKH M CTOJOIBI TAOIWIIBI, BHOCUTH JaHHOE B TaOJIMIly, WU3BIIEKAThH
JIaHHOE/ TaHHBIE U3 TAOJIHIIEL;

— CpaBHHUBATH JBa 00BEKTA (YUCIIa, TEOMETPUUECKUE PUTYPBI);

— pacmpenensTh 0ObEeKTHI Ha JIBE TPYMIIBI IO 3aJAaHHOMY OCHOBAHHUIO.

K xoHIly 00y4ueHus BO BTOPOM KJlacce 00yJaromuicss HayqIuTCs:

— 4WTaTh, 3aNIMCHIBATh, CPABHUBATH, YIIOPAI0UMBATh Yrcia B peaenax 100;

— HaxOJUTh YKCJIO0 OONbIIee/MEHBIIIEE JAHHOTO YHCIIAa Ha 3aJaHHOE YMCIIO (B TIpeneax
100); 6ompIiee JaHHOTO YKCIA B 3aJJaHHOE YKCTo pa3 (B nmpeaenax 20);

— YyCTaHABIMBATh M COOJIIOAATHh TOPSJAOK TPH BBIYUCICHUH 3HAYCHHUS YHCIIOBOTO
BbIpaXXeHHsI (cO CKOOKaMu/0e3 CKOOOK), COeprKallero ICHCTBHS CIOKEHUS U BBIYMTAHUS B
npeaenax 100;

— BBINOJHATH apuMeTUyecKue IEeNHCTBUS: CIIOKEHHE M BbIUMTaHUE, B mpenenax 100
— YCTHO M MHUCHbMEHHO; YMHOXXEHHE U JejieHue B mpeaenax 50 ¢ MCHOIb30BaHUEM TaOJIMIIBI
YMHOXCHHUS;

— Ha3plBaThb W pa3IU4aTh KOMIIOHEHTHl JEHCTBUI yMHOXEHHS (MHOXKUTENH,
MIPOM3BEICHNE); ACICHHS (IETUMOE, IETUTENb, YACTHOE);

— HaXOJUuTh HEU3BECTHBINM KOMIIOHCHT CJIOKCHHA, BBIYUTAHUA,



— HCHOJB30BaTh MPU BBIMOJHEHUH MPAKTUYECKUX 33JaHUN €IUHUIIBl BEJIMYUH JUINHBI
(caHTHMETp, AEHMMETP, METP), MacChl (KWUJIOrpamMMm), BpeMEHHU (MHHYTa, 4Yac); CTOUMOCTH
(py0uib, KomEelika); MpeoOpa30BbIBATE OJJHU €AMHHUIII JAHHBIX BEJIMYKH B IPYTUE;

— ONpPEAETATh C MOMOIIBI0 H3MEPUTEIbHBIX HHCTPYMEHTOB [UIMHY; ONPEICNIATh BpeMs
C IIOMOIIBIO YacOB; BBINOJHATh NPUKUIKY U OLEHKY pe3ysibTaTa H3MEpeHUuil; CpaBHHUBAThH
BEJIMYMHBI JUIMHBI, MacChl, BPDEMEHH, CTOMMOCTH, YCTAHABJIMBAasg MEXIY HMMU COOTHOILEHHE
«0oJIBIIIe/MEHBIIIE HaY,

— peliaTh TEKCTOBBIE 33/layll B OJHO-/BA JCWCTBUSA: NPEACTABIATH 3aj1ady (KpaTkas
3aIlUCh, PUCYHOK, TaOIMLIa UM Apyras MOJIeJb); MJIAHUPOBATh XOJ] PELICHHs TEKCTOBOW 3a/1a4u
B JBa JeiicTBUA, OQOPMIIATH €ro B BUAE apU(PMETHUECKOro NeHCcTBUSA/NCHCTBUMN, 3alMChIBATh
OTBET;

— pa3nMyaTh M Ha3blBaThb TIE€OMETpUYECKHE (UIypbl: MpsIMON yroj; JOMaHylo,
MHOI'OYTOJIbHUK; BBIJIEIATH CPEIU YETHIPEXYTOJIbHUKOB MIPSIMOYTOJIbHUKH, KBAJAPaThI;

— Ha Oymare B KJIETKY H300pa)kaTh JJOMaHy0, MHOTOYTOJIbHUK; YEPTUTh MPSIMOK yToJ,
HOPSMOYTOJIBHUK C 33JaHHBIMU JUIMHAMM CTOPOH; MCIIOJIb30BaTh Ul BBIIOJIHEHUS MOCTPOSHHUH
JUHENKY, YTOJIbHHUK;

— BBINOJHATH U3MEPEHHE UTMH PeaIbHBIX 0OBEKTOB C TIOMOIIBIO JINHEHKH;

— HaxOAWTh JUIMHY JIOMAaHOH, COCTOSAIIEW W3 JBYX-TPEX 3BEHBEB, NEPUMETP
MPSIMOYTOJIbHUKA (KBaapaTa);

— pacrio3HaBaTh BepHbIC (UICTUHHBIC) U HEBEPHBIE (JIOKHBIE) YTBEPKACHUS CO CIOBAMHU
«BCEY», «KAXKIBIN»; TPOBOJIUTH OHO-/IBYXIIIArOBbIEC JJOTHYECKHE PACCYKICHUS U JIeNIaTh BHIBOJIBI,

— HaxXOAWUTh OOUIMH MPH3HAK TPYIIbl MaTeMaTHUYeCKHX OOBEKTOB (UHMCEN, BEJIHYHUH,
reoMeTpuuecKkux Guryp);

— HaXOAMTh 3aKOHOMEPHOCTH B Py OOBEKTOB (YHCET, FEOMETPUUECKUX (PUTYD);

— TPEICTaBIATh HHPOPMAIIMIO B 3aIaHHON (hopMe: JOMOTHITH TEKCT 3aJaudl YHCIaMHU,
3aMOJIHATh CTPOKY/CTONOEI TaONMIIbl, YKa3bIBaTh YMCIIOBBIE TaHHbIE HA PUCYHKE (M300pakeHun
reoMeTpruecKux Guryp);

— CpaBHHUBATH I'PyNIbl 00BEKTOB (HAXOAUTh 00IIee, pa3InYHOE);

— 0OHapyXHUBaTh MOJAEIH F€OMETPUUECKUX (PUTYP B OKPY>KAIOLIIEM MUDE;

— 1oa0HMpaTh MPUMEPHI, TOATBEPHKAAIOLINE CYKACHUE, OTBET;

— COCTaBJIATH (JOTONHSTH) TEKCTOBYIO 3a/1a4y;

— IPOBEPSTH NPABUIBHOCTb BIYUCICHUM.

K xonIty 00y4ueHus B TpeTbeM KJjacce 0O0yJaroIIUiiCsS HAyIUTCS:

— 4HWTaTh, 3aIIMCHIBATh, CPABHUBATH, YIIOPSIOUMBATh YKcia B penenax 1000;

— HaXOJUTh YUCIO OOJbIlee/MEHbIIIEe JAHHOTO YUCIIa Ha 33/IaHHOE YHCIIO, B 3aJJaHHOE
yrcio pa3 (B npeaenax 1000);

— BBINOJHATHh apu(pMeTHyecKue NEHCTBUS: CIOKEeHHE U BhuuTaHue (B mpeaenax 100
— ycTHO, B npenenax 1000 — muchbMeHHO); YMHOXKEHHUE U JIeJIeHne Ha OJJHO3HAYHOE YHCIIO (B
npenenax 100 — ycTHO M MMCbMEHHO);

— BBINOJIHATH JEHCTBUS YMHOXKEHUE U eneHue ¢ ynciaamu 0 u 1; geneHue ¢ ocTaTkoM;

— YCTaHaBIMBaThb M COOJIIOJIATh MOPSAJOK MACMCTBUN MPH BHIYUCICHUM 3HAYEHUS
YHUCJIOBOTO BBIpaKeHHUs (CO CKOOKamm/0e3 CKOOOK), coieprKamiero apuhMeTHuuecKue IeHCTBU
CJIOKEHMSI, BHIYMTAHUS, YMHOKECHHUSI U JICJICHUS;



— HCNOJb30BaThb IPHU BBIYMCICHUSAX IEPEMECTUTEIIBHOE M COUYETATEIbHOE CBOWMCTBA
CJIO)KEHUS;

— HaXOAWUTh HEU3BECTHBIA KOMIIOHEHT apu(METUYECKOTO ICHCTBHS;

— HCNOJb30BaThb IPU BBINOJIHEHUM INPAKTUUECKUX 3aJaHUN W pELICHUM 3a]ad
€AMHMLBL JUIMHBI (MWUIMMETP, CAaHTUMETP, ACLUMETP, METp, KUIOMETP), Macchl (IpaMM,
KUAJIOTpaMM), BpeMeHH (MUHYTa, Yac, CEKyH/1a), CTOMMOCTH (Koreiika, py0iib); mpeoOpa3oBhIBaTh
OJIHU €MHHUILIbI JaHHOW BEJIMYMHBI B IPYTHE;

— ONpeAessTh C MOMOINBI0 IHM(POBBIX M AHAJOTOBBIX MPHOOPOB, U3MEPUTEIBHBIX
MHCTPYMEHTOB UIMHY, MacCy, BpeMs; BBIIOJIHATh INPUKHUIKY U OLEHKY pe3yibTaTa U3MEpPEHUl;
ONPEAEIATh NPOJOKUTEIBHOCTD COOBITHS;

— CpaBHUBATh BEJIMYMHBI JUIMHBI, IUIOIIAJM, MAacChl, BPEMEHHM, CTOUMOCTH,
yCTaHaBJIMBask MEXAY HUIMH COOTHOIIEHUE «O0JIbIIIe/ MEHBILIE HA/BY;

— HAa3bIBaTh, HAXOJUTH JOJIIO BEJIUYMHBI (II0JIOBUHA, YETBEPTH);

— CpaBHUBATh BEJIMYMHBI, BEIPAXKEHHBIE J10JIIMU;

— 3HaTh U UCIOJIb30BaTh [P PELIECHUH 3a/1a4 U B MIPAKTUUYECKUX CUTyalMsIX (IIOKYyIKa
TOBapa, OINpe/eIeHue BPEMEHHM, BBIIOJHEHHE PACUETOB) COOTHOIIEHHUE MEX]Y BEIMYUHAMU;
BBINOJIHATh CJIOKEHHE U BBIYUTAHUE OJHOPOIHBIX BEIMYMH, YMHOKEHHE U JIeJIEHHE BEIMUMHBI
Ha 0/IHO3HAYHOE YUCIIO;

— pewath 3a7auyd B OJHO-ABAa JACUCTBUS: MPEJCTABIATH TEKCT 3a/1ayd, IUIAHUPOBATH
XOJ] PeLIeHHUs, 3alUChIBATh PEIIEHNE U OTBET, aHAJIM3UPOBATh pelIeHne (UCKaTh APYroi crnocod
peleHns), OLIEHUBATh OTBET (yCTAaHABINBATh €0 PEATMCTUYHOCTD, IPOBEPATH BHIYUCICHNUS);

— KOHCTPYHMpOBaTh NPSIMOYTOJbHUK M3 JaHHBIX (uryp (KBaapaToB), JE€IHUThH
IPSIMOYTOJIBHUK, MHOTOYTOJIBHUK Ha 33JJaHHbIE YacTH;

— cpaBHUBaTh (Urypsl MO IUIOMAAM (HAJOXKEHHE, COINOCTAaBICHHE YHCIIOBBIX
3HaueHUN);

— HaxOAWTh MEpPUMETp MpSIMOYroibHMKA (KBaapaTa), IUJIOLIAAb MPAMOYTOJbHUKA
(kBazipaTa), UCIIONB3Ys MIPABUIIO/AITOPUTM;

— pacro3HaBaTh BepHbIE (MCTHHHbIE) U HEBEpHbIC (JIOKHBIE) YTBEPXKIEHHUS CO
CIIOBAMM: «BCE», «HEKOTOPBIEY, «H», «KAXKIBI», «eClH..., TO...», (OPMYIUPOBATH
yTBEpXkAEHHE (BBIBOJT), CTPOUTD JIOTUYECKUE PACCYKICHUS (OQHO-ABYXIIAroBbIE), B TOM YHUCIIE C
MCIIOJIb30BaHNUEM M3YUEHHBIX CBS30K;

— KJIaccu(uuupoBaTh OOBEKTHI IO OJHOMY-ABYM MPU3HAKAM;

— HW3BJIEKaTh U UCIOJIb30BaTh HHPOPMALIMIO, IPECTABICHHYIO B TaOMUIaX C JAHHBIMU
O pealbHBIX NPOIECCaX U SBIEHUAX OKPYKAIOLIEro Mupa (HalpuMEp, paclHUCaHue, PEeKUM
paboThI), B Ipei- MeTaxX MOBCEJHEBHOM KU3HU (HApUMep, SIPJbIK, STUKETKA);

— CTPYKTYpPHPOBaTh HH(POPMALIMIO: 3aMOJHATH MPOCTEHIITINE TAOIHUIIBI 10 00pa3Ily;

— COCTaBJIATH IJIaH BBIMIOJIHEHUS y4eOHOIo 3aJaHusi U CJIE0BaThb €MY; BBIIIOJIHATH
JIEHCTBHS 1O aJITOPUTMY;

— CpaBHUBATh MaTeMaTHYEeCKHE 00BEKTHI (HAXOIUTh 00IIIee, pa3InIHOe, YHUKAILHOE),

— BbIOMpATh BEPHOE PELICHHE MaTeMaTHUECKON 3aJauu.

K koHIly 00y4yeHus B 4eTBepTOM KJiacce 00yJarouiicss Hay4dnuTCs:

— 4YUTAaTh, 3alIUChIBATH, CPABHUBATD, YIIOPAAOYNBATHL MHOT'O3HAYHBIC YUCJIA,



— HaxXOAWTh YHCJIO OOJIbIlIee/MEHbIIee JaHHOTO YHCia Ha 3alaHHOE YHCIIO, B 3aJaHHOE
YHCIIO pas;

— BBINOJHATh apU(PMETHUECKUE NEHCTBUSA: CI0KEHNUE U BBIYUTAHHE C MHOTO3HAYHBIMU
YlcIaMH MUCbMEHHO (B npenenax 100 — ycTHO); yMHOXKEHHE U JAeJI€HHEe MHOIMO3HAYHOI'O YHCIIa
Ha OJIHO3HAYHOE, JABY3HAYHOE 4YUCIO NMUCbMEHHO (B mnpenenax 100 — ycTHO); aeneHue c
OCTaTKOM — IucbMeHHO (B mipeaenax 1000);

— BBIUMCIATH 3HAYEHHE YHCIOBOTO BBIpaXEHHA (cO CKoOkamm/0e3 CKOOOK),
COJepXKALIEro JEHUCTBUS CIOXKEHMS, BBIYUTAHUSA, YMHOXEHMs, JEJIEHHs C MHOTO3HauHbIMHU
YHCIIaMU;

— HCHOJB30BaTh IPU BBIYMCICHUAX U3yYCHHBIE CBOMCTBA apU(METUUECKHX ICHCTBHIA;

— BBINOJHATH TPUKUAKY pPE3ylbTaTa BbIUMCICHUH; OCYIIECTBIATH IPOBEPKY
[IOJIyUEHHOI0 pe3yJibTaTa [0 KPUTEPUSM: JOCTOBEPHOCTb (PEajbHOCTh), COOTBETCTBUE
NPaBUITY/QITOPUTMY, a TAKXKE C TOMOIIBIO KaJIbKYJISATOPA;

— pa3nuyarb, Ha3bIBaTh F€OMETPUYECKUE GUTYPBL: OKPY>KHOCTb, KPYT;

— 1300pakaTh C OMOILBIO UPKYJIA U IMHEHKH OKPY>KHOCTb 33JJaHHOTO PaJNyca;

— pa3nuyarth M300paKEHUs NPOCTEHIINX TNPOCTPAHCTBEHHBIX (uryp: mapa, KyoOa,
LWIMHAPA, KOHYCa, MUpPaMU[Ibl; paclo3HaBaTh B MPOCTEHIIMX ClIydasx MPOEKIMU MPEIMETOB
OKPY’KaIOIIEro MUpa Ha IJI0CKOCTH (T10J1, CTEHY);

— BBINOJIHATH pa30ueHue (MIOKa3bIBaTh HA PUCYHKE, YEPTEKE) MPOCTEHILIEN cOCTaBHOM
burypel Ha OpSIMOYrOJIbHMKM (KBaApaTbl), HAXOAUTh HEpUMETp U IUIOWEAAb GUryp,
COCTaBJIEHHBIX U3 IBYX-TPeX MPSIMOYTOJILHUKOB (KBaJIpaTOB);

— kiaccupuuupoBaTh OOBEKTHI IO 3aJaHHBIM/CAMOCTOSITEIIEHO YCTaHOBIICHHBIM
OJTHOMY-JIByM IIPHU3HAKaM;

— W3BIIEKaTh M HWCIIONB30BaTh [UIS BBINIOJNHEHUS 3aJaHAd W PpEIIeHUs 3amad
uH(pOpMallMIO, TPEACTABICHHYI0O B MPOCTEHIIMX CTOJIOYATBIX Juarpammax, Ta0nuuax c
JAHHBIMH O pEAbHBIX TpOIleccax M SBICHUSAX OKPYXKAIOIIEro Mupa (Hampumep, KaleHIapb,
pacriucaHue), B MpeaMeTax IOBCeHEBHOM JKHM3HM (HampuMep, CuUeT, MEHIo, Mpaiic-jucr,
00BsIBIICHUE);

— 3aIoJIHATH NAHHBIMH MPEUIOKEHHYIO TaOJHILy, CTOIOUYATYIO IUarpamMmmy;

— BBIOMpATH pallOHAIBHOE PELICHHUE;

— COCTaBJIATh MOJIEJIb TEKCTOBOM 33a]]auu, YUCIOBOE BBIPAKEHUE;

— KOHCTPYHPOBATh XOJI pEIICHUS] MATEMaTHYECKON 3a/1a4H,

— HaXOAHWTb BCC BECPHLBIC PCIICHHUA 3aJa4X U3 NPEIIIOKCHHBIX.

K koHIly 00y4eHus B NATOM KJacce 00y4aroImuics HayquTcs:

— HaXOJWTh JOJI0 BEJIMYMHBI, BEJIMUUHY I10 €€ J0JIE;

— HaXOAWUTh HEU3BECTHBIA KOMIIOHEHT apu(METUYECKOTO ICHCTBHS;

— HCHOJB30BaTh €IUWHMIIBI BEIMYUH Ui MPH PELIeHuU 3a1ad (JUIMHA, Macca, BpeMms,
BMECTUMOCTb, CTOUMOCTb, IIJIOIa/b, CKOPOCTH);

— HCHOJb30BAaTh INpPHM PEIICHUM 3aJad €AUHULBl JUIMHBl (MHUIMMETpP, CaHTUMETP,
JEIUMETp, METpP, KWIOMETp), Macchl (IpaMM, KAJIOrpamMM, IIEHTHEP, TOHHA), BpeMEHH (CeKyH/a,
MUHYTa, 4ac; CYTKH, HEIEJs, MECSI], I'oJl, BEK), BMECTUMOCTU (JIUTP), CTOMMOCTH (KOImelKa,
pyOnp), miomanu (KBaJpaTHBIM MeTp, KBaJIpaTHBIA JelUMETp, KBaJpPaTHBIH CaHTUMET)),
CKOpOCTH (KHJIOMETp B 4ac, METP B CEKYHY);



— HUCHOJB30BATh IIPU PCHICHUHU TCKCTOBBIX 3aJd4 W B IMPAKTHYCCKUX CHTYaAlHAX
COOTHOIIEHUS ~ MEXAY CKOpPOCTbIO, BpEMEHEM U  IPOHIEHHBIM  IyTeM,  MEXIy
IPOM3BOIUTENBHOCTBIO, BDEMEHEM M 00BEMOM pabOThI;

— OIpenensaTh C TMOMOIIBID IU(PPOBBIX W AHAIOTOBBIX MPHOOPOB MAaCCy MpEAMETa,
TemIeparypy (HampuMep, BOJbI, BO3IyXa B MOMEIIEHUH), CKOPOCTh JBM)KEHUSI TPAHCIIOPTHOTO
CPEACTBA; ONPENENATh C IOMOUIbI0 H3MEPUTEIbHBIX COCYAOB BMECTUMOCTB; BBIIOIHSIThH
IPUKUIKY U OLIEHKY pPe3yJIbTaTa U3MEPEHHIA;

— pelaTh TEKCTOBbIE 33/1a4l B 1—3 neiicTBuUs, BBIIOIHATH IPe0Opa3oBaHKe 3aaHHBIX
BEJIMYMH, BbIOMpPATh NPU PELICHUU MOAXOJAIINE CIIOCOObI BBIYMCICHMS, COYeTas YCTHbIE U
IUCbMEHHBIE BBIYMCICHHUS W MCIIOJIB3Ys, IPU HEOOXOAMMOCTH, BBIYMCIUTEIIBHBIE YCTPOMCTBA,
OLIEHUBATh IOJYYEHHBIH pe3yJbTaT IO KPUTEPUSAM: JOCTOBEPHOCTH/PEaIbHOCTh, COOTBETCTBUE
YCIIOBHIO;

— pelaTh NPaKTUYECKUE 3aJjaud, CBSI3aHHbIC C MOBCEAHEBHOM >KM3HBIO (HA MOKYIKH,
JBW)KEHHE U T.I.), B TOM 4YHUCIE, C HM30BITOYHBIMH JAHHBIMM, HAXOJUTh HEAOCTAOLIYIO
uHpopManuio (Hampumep, U3 TAONHIl, CXEM), HAXOAWUTh W OLEHUBATH PA3IUYHBIE CIIOCOOBI
pPeIICHM A, UCII0JIb30BATh MOAXOAAIINEC CHOCOOBI IIPOBECPKH,

— pacrio3HaBaTh BepHbIE (UCTUHHBIC) U HEBEpHBIE (JIOKHBIE) YTBEPHKACHUS; IPUBOIUTD
npuMep, KOHTPIpUMED;

— (opmynupoBath yTBepxkaAeHUE (BBIBOJ), CTPOUTH JIOTHYECKUE pAcCyKAECHUs (OJHO-
JIBYXILIarOBbI€) C UCIOIb30BAHNEM U3YUYEHHBIX CBSI30K;

— HCMOJb30BaTh (POPMAINU30BAHHBIE OIUCAHUS IOCJIEI0BATEIIBHOCTH  JIEHCTBUMN
(anropuT™, IUIaH, CXeMa) B MPAKTHUYECKUX W YUEOHBIX CHUTYyallUsiX; JONOJHATH AITOPUTM,
YIOPSAA0YUBATH ILIATH aJITOPUTMA;

— BBIOMPATH pallOHAIBHOE PELICHHUE;

— COCTaBJIAITh MOJIEJIb TEKCTOBOM 33aJja4H, YUCIOBOE BBIPAKCHHUE;

— KOHCTPYHPOBATh XOJI PELIEHUS MAaTEMaTUYECKON 3a/1a4H;

— HaxXOAUTh BCC BECPHBIC PCIICHHUA 3ada4U U3 MPCAIIOKCHHDBIX.

CnenmnanbHble pe3yabTaThl:

® BIAJCHHE OCA3ATEIbHO-3PUTENIBHBIM CIHOCOOOM O00OCIEIOBAaHUS U  BOCHPUSATHUS
IBETHBIX (MJIM KOHTPACTHBIX, YEPHO-OEIBIX) penbeHbIX U300paKeHUH MPEeIMETOB, KOHTYPHBIX
n300pakeHH TeOMeTpHUECKUX (UTyp H T.II.

® yMEHHE BBHINOJHATH IMPU TOMOIIM YEPTEKHBIX HHCTPYMEHTOB T€OMETPUUYECKUE
MOCTPOCHHMS, BBIKJIQABIBATh F€OMETPUUECKUE (PUTYPHI U T.I1.

e  BIAJCHHE MTPABUJIAMHU 3aIIHUCHU MaTEMaTUYECKHUX 3HAKOB, CHMBOJIOB U BbIpayKEHUII;

e  BJAJCHHE IPUEMaMU MUCHbMEHHBIX BBIYMCICHUH.

e  BJAJCHHE IPUEMaMHM ITPeoOPa30BAHUS MATEMATHUECKUX BbIPAKEHUI.



TEMATHYECKOE IINTAHUPOBAHHUE

1 KJIACC

Tema, pa3nen Kypca,

MeToabl n (l)OprI opraHnmsanvum oﬁyqem/m. XapaKTepncTnKa HEATECJIBbHOCTH

NpuMepHoe IIpeameTHoOE conep:kanue
pHMEp 1 pea AP o0yuarmuxcst
KOJINYECTBO YaCOB
Yucaa (20 4) Uucna or 1 go 9: pasnuuenue, | UrpoBele ynpakHEHUs 10 Pa3IMYEHHUIO KOJMYECTBA NPEIMETOB (3pUTEIBHO, HA CIYX,

YTCHUCEC, 3aIllUCh.

Enuanna cuéra. Jecsarok. Cuér

MPEAMETOB, 3alMCh  PE3YJIbTAaTa
udpamu.

[TopsinkoBbIii HOMEp 00BEKTa MpH
3aJaHHOM MOpsIAKE cuéra.
CpaBHeHMEe  4uCell, CpaBHEHHUE

rpynn OpeaIMETOB MO KOJIHYECTBY:
Oosble, MEHbIIIE, CTOIBKO XKeE.
UYucno u mudpa 0 npu u3mMepeHnH,
BblUKCICHUM. Yucna B mpeznenax
20: uTeHue, 3aMKCh, CpPaBHEHHE.
OpnHo3HauHble W JBY3HAu4HBIC
ymcna. YBelnyeHue (yMEeHbIIEHUE)
qrcila Ha HECKOJIBKO €IMHUIL

YCTQHOBJICHHMEM COOTBETCTBHS), 4YMCIa M LUQPbI, MPEICTABICHUIO YHUCET CIOBECHO U
IIICBMEHHO.

PabGora B mapax/ rpymnmax. @®opMmylupoBaHHE OTBETOB Ha BOIPOCHL: «CKOIBKO?»,
«Koroperit mo cuéry?», «Ha ckompko Oompme?», «Ha ckompko MeHbme?», «4Uto
MOJIyYUTCS, €CIU YBEIMYUTH/YMEHbIIUTh KOJIMUYecTBO Ha 1, Ha 2?7» — mo oOpasiny u
CaMOCTOSITENIbHO.

[IpakTryeckre paboOThI MO ONPEASICHUIO JJIUH MPEUI0KEHHBIX MPEAMETOB C MOMOILBIO
3aJlaHHOM MEpKH, 10 OIpPENEJICHUI0 JJIUHBl B caHTuMeTpax. lloanemeHTHOE cpaBHEHUE
rpyni yncest. CloBeCHOE ONUCAHUE TPYIIIbI IPEAMETOB, psja YUCe.

UreHue 1 3amuch MO0 00pasily ¥ CaMOCTOATEIBHO TPYII YUCEN, TEOMETPUIECKUX (HUTYp B
3aJJaHHOM U CaMOCTOSITEJIBHO YCTaHOBJIEHHOM IMOPSIJIKE.

OO6cyxeHre: Ha3Hau€HUE 3HAKOB B MareMmaTHke, o0oOuieHue mnpenacrtaBieHuid. L{udpsr;
3HaKM CPaBHEHUs, PABEHCTBA, apu(PpMeTHUECKUX IeHCTBU.

VYcTHas pabora: c4€T eMHUIIAMH B Pa3HOM NOPSAJKE, YTEHUE, YIOPAJ0UYEeHHE OJJHO3HAUHBIX
Y JBy3HAYHBIX YUCEIN; CU€T 1O 2, 1o 5.

PabGora ¢ Tabmmmel udwcen: HaOIIOACHHUE,
PacroI0KEHUH YNCEL.

Pabora B mapax/rpynnax. ®opmynupoBaHue BOIPOCOB, CBSI3aHHBIX C MOPSIKOM 4YHCED,
yBEIMYEHUEM/YMEHBIIEHUEM  4YMClIa  Ha  HECKOJBKO  €IUHMIl,  YCTaHOBJIEHHUEM
3aKOHOMEPHOCTH B Sy YHCET.

MopenupoBaHie Y4eOHBIX CUTYallUi, CBSI3aHHBIX C IPUMEHEHHEM IPEJICTaBICHUH O YHcie
B MTPAKTUYECKUX cuTyanusx. [lucemo mudp.

YCTAHOBJICHUC SaKOHOMepHOCTeﬁ B

Beauuunsi (7 1)

JnvnHa 1 e€ u3MepeHue ¢ NOMOIIBIO
3amanHon Mepku. CpaBHeHme 0e3

3HakOMCTBO ¢ mpuOopamMu sl U3MepeHus BenuuyuH. JIuHelika Kak mpocTermImii
WHCTPYMEHT U3MEPEHUs JJIUHBI.

1 BbI}IeHeHHOe KOJIMYECTBO y'-le6H])lX qaCOB Ha I/13y‘-leHl/Ie pa3aciioB HOCUT peKOMeH}laTeHbelﬁ XapakTep U MOXET 6blTb CKOPPEKTUPOBAHO AJIsA o6ecnequI/m BO3MOXHOCTH
peanusanuu naeu nuddepeHraini CoIepKaHusi 00yUeHus ¢ y4€TOM 0COOSHHOCTeH 00I1Ie00pa3oBaTeIbHON OpraHU3allui U YPOBHS MOJATOTOBKH OOYYarOIIHUXCSI.




M3MEPEHHUS: BBIIE — HUXKE, LIUPE
— yXe, UIHHHEE — KOpoue,
crapuie — MOJIOKE, TsKelee —
JIerye.

Enuuunel  JJIMHBL:  CAHTHMETD,
JIEITUMETD; YCTaHOBIICHUE

COOTHOHICHUSA MCKY HUMU

HaGmtonenne faelCTBUS M3MEpPHUTENBbHBIX MpubopoB. IloHnmanwe Ha3zHaueHUS W
HE00XOAMMOCTH MCIIOJIb30BaHMsI BETMUUH B KU3HHU.
Hcnonbs3oBanue JWMHEWKH i1 WU3MEPEHHs IMHBI oTpe3ka. KomekTuBHas pabora 1o

PA3IMYCHUIO U CPaBHCHUIO BEJIMYUH

Apudpmerudyeckue
aefcTBUs
(40 v)

CrnoxeHre W BBIYMTAHHE YHCET B
npenenax 20.

Ha3Banust KOMIIOHEHTOB JIEHCTBUH,
pe3yJIbTaTOB JIEWCTBUM CIOXKEHUA,
BBIUMTAHMS. 3HAKH CJIOXKEHHSI U
BBIYUTAHUS, Ha3BaHUI
KOMIIOHEHTOB JeicTBHs. Tabimia
CIIOJKCHHSI.

[TepemecTuTensHOE CBOMCTBO
CIIOJKCHHSI.

Brerautanue KakK JeUCTBUE,
00paTHOE CIIOKEHUIO.

HeuspectHoe cnaraemoe.
CnoxxeHnue OJIMHAKOBBIX

cnaraembix. Cuér mmo 2, mmo 3, mo 5.
[IpubaBieHue U BEIUUTAHUE HYIISL.
Cl0)KeHHE M BBIYMTAHHUE YHCENl O0e3
nepexojila M C IEepexo/loM Uepes

VYueOnsiii auanor: «CpaBHEHHE NPAKTUYECKHX (KUTCUCKUX) CHUTYyallMi, TPeOyrommx
3aMMCH OAHOTO U TOTO € apu(METHUYECKOro JICHCTBHUS, PA3HBIX apHPMETHUECKUX
IEUCTBUI.

[IpakTrueckas paboTa C YUCIOBBIM BBIPAKEHUEM: 3aIUCh, YTCHUE, PUBEICHHE TpUMepa (C
MOMOIIBI0 YUHUTEIS WM MO 00pasily), WUIIOCTPUPYIOIIETO CMBICT apuPMETHUECKOTO
JICACTBUA.

OO6cyxneHre NpuéMOB CIOKEHUS, BBIYUTAHUS: HAXO0XK/ICHNUE 3HAUCHUS CYMMBI U Pa3HOCTH
Ha OCHOBE COCTaBa YKCia, C UCIOJIb30BAHUEM YHUCIIOBOM JIEHTBI, [10 YaCTSIM U JIp.
Hcnonb3oBaHue pas3HbIX CHOCOOOB MOACYETAa CYMMBl M Pa3HOCTH, HUCIOJIB30BaHUE
MEPEMECTUTEIHLHOTO CBOMCTBA IPU HAXOXKJACHUH CYMMBI.

[IponeneBTHKa HCCIEAOBATENbCKOM PAOOTHI: MEPECTAHOBKA CJIAraeMbIX IMPU CIOKEHUU
(obcyxkaeHne MpakTUYECKUX U y4eOHBIX CUTYyaluit).

MopenupoBanue. WMmmrocTpanus ¢ MOMOMIIbIO MPEAMETHOW MOJENIH IMEePEMECTUTEIBHOTO
CBOIMCTBa CIIOKEHUS, CIIOCOOa HAXO0KJIEHUSI HEM3BECTHOTrO ciaraemoro. [loa pykoBoacTBoM
Mefiarora BeIMOJIHEHHE CYETA C UCTIOIb30BaHUEM 3aJaHHON €IMHULIBI CUETA.

PaGora B mapax/rpymnmax: mpoBepKa MNPaBUILHOCTH BBIUUCIEHUS C WCIIOIH30BAHUEM
pa3aaToyHOro MaTepuana, TMHEeHKHU, MOJIeTH IeUCTBUS, TI0 00pa3ily; oOHapyXeHHe 0011ero
W Pa3IMYHOTO B 3alUCH apu(PMETUUECKUX IACHUCTBUM, OJHOTO M TOTO K€ JCUCTBUS C

JECATOK. Pa3HBIMH YUCIIAMHU.
Bbruncnenne cymmbl, pa3HOCTH | JlugakTudeckue WUrpsl U YOPaKHEHUS, CBA3aHHBIE C BHIOOPOM, COCTaBIEHHUEM CYMM,
TpEX YHCel. pa3HOCTEW C 3aJaHHbIM pE3YJIbTaTOM JIEHUCTBUS; CpPaBHEHUEM 3HAYEHMH UHMCIIOBBIX
BbIpaKeHU (0€3 BBIUMCIIEHHI), IO Pe3yabTaTy ACHCTBHUSL.
TexcroBbie 3amaun (16 | TexcToBas 3amava: cTpykTypHble | KoiulekTHBHOE 0OCYXKACHHE: aHAJIN3 PEalbHOW CUTYallMM, MPEACTABICHHOW C MOMOIIbIO

4)

9JIEMEHTHI, COCTaBJICHUE TEKCTOBOM
3aa4u 1Mo 00pasiy. 3aBHUCUMOCTH
MEXJY JAHHBIMH W  HCKOMOM

PHUCYHKA, WUTFOCTPAIINH, TEKCTA, TAOJIUIIBI, CXeMBI (OIMMCAHUE CUTYAIlUH, YTO U3BECTHO, YTO
HE U3BECTHO; YCIOBHUE 3a]a4, BOPOC 3a/1a4M).
O6001menre MpeACTaBICHUH O TEKCTOBBIX 3aJavax, PEMIaeMbIX C TMOMOIIBIO JEHCTBHMA




BEJIMYMHOM B TEKCTOBOM 3ajJaye.
Br160op u 3anuck apuMeTHuecKoro
JNEUCTBUSL I TONYYCHHUS OTBETa
Ha Borpoc. TekcTtoBas CroXeTHas
3aJadya B OJHO JIeHMCTBUE: 3aIUCh
pelleHus, OTBETa 3aJauu.
OGnapyxeHnue HEJIOCTAIOIIETO
JJIeMEHTa  3aJadd, JOINOJIHEHUE
TEKCTa 3a1aun YUCIIOBBIMH
JaHHbIMH (IO WUIIOCTpAIUH,
CMBICITY 3aJ1a4M, €€ PEUICHUIO).

CIIO)KEHHUSI M BBIUMTAHUS («HA CKOJBKO OOJBIIE/MEHBIIE», «CKOJIBKO BCEro», «CKOJIBKO
OCTaJoCh»). PasnmuueHune TeKcTa M TEKCTOBOW 3aJayM, MPEICTABICHHOIO B TEKCTOBOW
3agadye. COOTHECEHUE TEKCTa 3a/1a4u U € MOJIEIIH.

MopenupoBaHue: ONMCAaHWE CIOBAMU M C IIOMOIIBIO TPEIMETHONW MOJENH CHOKETHOU
CUTyaluld W MAaTCMATH4YCCKOI'0 OTHOIICHUA. I/IJ'IJIIOCTpaLII/IS'I HpaKTquCKOﬁ CUTyallun ¢
UCIIOJIb30BAaHUEM CYETHOrO MaTepHuaia. PerieHme TEKCTOBOM 3ajadd C  TOMOIIBIO
pazmarouHoro Matepuana. OObscHEeHHE BbIOOpa apu(METHUECKOro JACHCTBHS IS
pELICHNUS, WITFOCTPALIUS X012 PEIICHHS, BHIIIOIHEHHS ASHCTBUS Ha MOJECIIH.

IIpocTpancTBeHHbIE Pacnonoxxenue  mpeameroB M | Pacro3HaBaHue M Ha3bIBaHME M3BECTHBIX TIE€OMETpUYECKMX (uryp, oOHapyxeHHE B
OTHOLUCHUS 00BEKTOB  Ha  IUIOCKOCTH, B | OKpPYXaroIeM MHpe X Mozenei. UrpoBele ynpaxHeHus: «Yragail Gurypy mo onvcaHuio»,
reoMeTpuyecKmne IpoCTpaHCTBE:  cieBa/  cmpasa, | «Pacnonoxu Gurypsl B 3aJaHHOM nopsakey, «Haiiau moaenu ¢puryp B kjiacce» H T. II.
durypsi CBEpPXY/CHU3Y, mexnay; | [Ipaktuyeckass nesTenbHOCTh: TpauuecKue W W3MEpHUTENbHBIE JEHCTBHS B pabore C
(20 v) YCTAQHOBJICHHE IPOCTPAHCTBEHHBIX | KApaHAAIIOM M JIMHEWKON: KONMMpOBAaHUE, pUCOBaHHWE (UTYp 1O HMHCTPYKLUMU. AHAIU3
OTHOLICHUH. PacnosnaBanue | m3o0pakenust (y3opa, TeOMETpUYECKOH (Urypbl), Ha3pIBaHWE JJIEMEHTOB Y30pa,
00BEKTa M €ro  OTPaKEHHUs. | FTEOMETPUUECKOil PpUrypsl.
['eomeTpuueckue ¢urypsl: | TBopueckue 3agaHus: y30pbl U opHameHTbl. CocTaBlieHME HHCTPYKIMH H300pa’keHus
pacro3HaBaHHe Kpyra, | y3opa, 1uHuu (1o kiaetkam). CoctaBieHue nap: 00beKT U €ro OTpaKeHHE.
TpEeyrojibHUKa, MpAMOYrojibHUKA, | [IpakTHueckue paboThl: U3MEpPEHHE JUIMHBI OTpE3Ka, JIOMAHOH, JUIMHBI CTOPOHBI KBajpaTa,
orpe3ka. IloctpoeHne oTpeska, | CTOPOH MpsiMOYyrojibHUKa. KoMMeHTHpOBaHHE X0Ja U pe3yibTaTa paboThl; YCTaHOBJIEHUE
KBaJpara, TpeyrojbHUKa C | COOTBETCTBHS pe3yibTaTa U MOCTAaBIEHHOIO BOIpOCa.
IOMOIIBIO  JIMHEHKH; u3MepeHue | OpHeHTUPOBKAa B MPOCTPAHCTBE M Ha IUIOCKOCTH (KJIAcCHOW JIOCKH, JucTa Oymaru,
JUIMHBl OTpe3Ka B CAHTUMETpax. | CTPAHUIbl yueOHHUKA U T. /.). Y CTAaHOBJICHUE HAIPaBJIEHUS, POKJIaIbIBAHIE MapIIpyTa.
JltnHa CTOPOHBI NPSAMOYTOJIBHUKA, | YUeOHBIH auanor: o0CykaeHue CBOMCTB T€OMETpHUECKUX (PUryp (MpsiMOYyrojabHHUKA U JIp.);
KBaJpara, TPEYroJIbHUKA. | CpaBHEHHE reoMeTpuueckux Guryp (mo ¢opme, pazmMepy); CpaBHEHHE OTPE3KOB T10 JTHHE.
N300paxkeHre  mpsMOYyroibHUKa, | [IpenMeTHOe MojenupoBaHHe 3aJaHHONW (UTYpBl M3 pazIMuYHBIX MarepuaioB (Oymarw,
KBaJIpaTa, TPEYTroJIbHHKA. najgo4yex, TpyOoueK, MPOBOJIOKH U P.), COCTaBJICHUE U3 JPYTUX T€OMETPUUECKUX QUryp.
MartemaTu4eckas C6op pmanHbIx 00 oObekTe 10 | KomekTuBHOE HaOmrofeHUE: paclo3HAaBaHHE B OKPY)KAIOLIEM MHUpPE CUTYaIUi, KOTOpbIe

uHdopmanus (15 4)

oOpa3ity. XapakTepuCTUKHI
00BeKTa, TpyHIIbI 00BEKTOB
(xomuyecTtBO, (dopma, pasMmep);

nenecoodpaszHo cHopMyIHpoBaTh Ha S3bIKE MAaTEMAaTHKH W PEIIUTh MaTeMaTHUYeCKHUMH
cpeactBamu. HaOmioneHue 3a 4YMCIaMH B OKPY)KAIOLIEM MHpE, OIMCAHUE CIOBaMH
Ha0J110/1aeMbIX (PaKTOB, 3aKOHOMEPHOCTEH.




BBIOOp MpPEIMETOB MO 00pasiy (1o

3aaHHBIM NpU3HAKaM).
I'pynnuposka 00BEKTOB 1o
3aJaHHOMY HPU3HAKY.

3aKOHOMEPHOCTH B DSy 3aJaHHBIX
00BEKTOB: eé oOHapyKeHHE,
NPONOJDKEHUE  psifa. Bepubie
(MCTHHBIC) U HEBEPHBIC (JTOKHBIC)
IPEUIOKEHUS, COCTaBIICHHBIC
OTHOCHUTENIbHO 3aJ]aHHOrO Habopa
MaTEeMATHYECKUX OOBEKTOB.
Urenune Tabnuibl (coaepkamein He
Oonee YeThIPEX JAHHBIX );
U3BJIEYCHHE JAHHOTO W3 CTPOKH,
CTOJIOLIa; BHECEHUE OJIHOTO-/IBYX
JTAHHBIX B TAOJIHILY.

Urenue pucyHka, cxembl 1-2
YHCIOBBIMU JTaHHBIMU
(3HAYEHUSIMU JTAHHBIX BEJIMYHUH).
Brmonnenue 1—3-1maroBbIx

WHCTPYKIUH, CBSI3aHHBIX c
BBIYKCIICHUAMU, U3MEPEHUEM
JUTVHBI, IIOCTPOEHUEM

reoMeTpHUYecKuX Guryp

OpueHTHpOBKa B KHHUIE, Ha CTpaHUIIC y4eOHMKA, MCIOIH30BAHME M3YyYCHHBIX TEPMUHOB
U1l OTIMCaHMSI IIOJIOKEHMS PUCYHKA, YMCIa, 3aJaHUA U 1IP. HA CTPaHULIE, Ha JINCTE OyMaru.
PaboTa ¢ HarIsIIHOCTBIO — PUCYHKAMH, COACPIKALIMMHU MAaTEMaTHUYeCKyl0 HMH(OpMAIHIO.
@dopMyIupoBaHHE BOIPOCOB M OTBETOB II0 PHUCYHKY (MJUIIOCTPALUU, MOJEIN).
YnopsioueHrne MaTeMaTU4eCKiX 00BEKTOB C OMOPO HAa PUCYHOK, CIO)KETHYIO CUTYAITUIO U
mp.

HuddepeHunpoBanHOe  3a/JaHUE: COCTABJICHUE MPEUIOKECHUH, XapaKTepU3YIOIIUX
IIOJIOKEHUE OJIHOTO MpeIMeTa OTHOCUTEIbHO Apyroro. MojenupoBaHHe OTHOIIEHUS
(«Oob1Ie», «MEHBIIE», «PABHOY), IEPEMECTHTEIBHOE CBOMCTBO CIIOKEHHUS.

PaGora B mapax/rpymmax: MOMCK OOIIMX CBOMCTB TpymHm mpeamMeToB (1BeT, (opma,
BEJIMYMHA, KOJIMYECTBO, Ha3HaueHWe u Jp.). Tabmuuma Kkak crnocod mpeacTaBieHus
uHpOpMalMY, MMOJTYYeHHON U3 MOBCEAHEBHOM XKM3HU (paclucaHMs, YEKH, MEHIO U T.1.).
3HaKOMCTBO C JIOrMYecKod KoHcTpykuuedl «Ecau ..., 1o ...». BepHo uim HeBepHO:
(bopMyIMpOBaHUE U ITPOBEPKA MPEIOKEHUS.

Pesepn? (14 u)

2 Pe3epBHBI€ Hacbl MOT'yT OBITH MCIOJIL30BaHBI C y‘{éTOM 0COOEHHOCTEHI KJlacCa, B KOTOpOM BeaETcs 06yquI/Ie.




2 KUIACC

Tema, pa3nen kypca,

MeToabl 1 (popMBbI OPraHn3auuu 00yUyeHUus1. XapaKTePUCTUKA AeSITeJIbHOCTH

npUMepHoe IIpeameTHoe conepikanue
prumep pe Aep o0yyaromuxcs
KOJINYECTBO YaCOB
Yucaa (10 u) Yucna B npeaenax 100: urenue, VYcrHas u muchbMeHHas paboTa ¢ YMCIaMu: YTEHUE, COCTABICHUE, CPaBHEHUE, N3MCHEHHE;

3aMKch, JECITUUHBIA COCTaB,
CpaBHEHMeE. 3allUCh PaBEHCTBA,
HEPaBEHCTBA.
VYBenuyeHre/yMeHbllIeHUE YKciia Ha
HECKOJIbKO €IMHMI/ICCATKOB;
Pa3sHOCTHOE CpaBHEHUE YHCEIL.
YETHpIe U HEYETHBIE YNCIIA.
[IpencraBienue uucia B BUjE
CYMMBI pa3psiIHBIX ClIaraéMblX.
Pabota ¢ maremaTuueckon
TEPMHHOJIOTHEN (0IHO3HAYHOE,
JIBy3HA4YHOE, YETHOE-HEYETHOE
YHCIIO; YNCIO U IIU(PPa; KOMIIOHEHTHI
apu(MeTHUeCcKOoro AelcTBuUs, UX
Ha3BaHUE).

CYET eIMHUIIAMH, IBOMKAMU, TPOMKAMH OT 3a/IaHHOI0 YUCIIa B IIOPSJKE
yObIBaHusA/Bo3pacTanust. OdopmiieHHEe MaTEMATUYECKUX 3allUCel.

Y4eOHblil nuanor: GopMyIHMpOBaHUE MPEAIONIOKEHHS O pe3yabTaTe CpaBHEHHS YuCell,
ero cj10BecHoe 00bsicHeHHe (YCTHO, MUCbMEHHO). 3auch 00IEro CBOMCTBA IPYIIIbI
qrcen. XapakTepUCTHKA OJHOTO YUCIia (BETMYUHBI, TEOMETPUIECKON QUTYpBI) U3
IpYIIIbIL.

[TpakTyeckas paboTa: yCTaHOBJICHUE MATEMAaTHYECKOTO OTHOIIEHUS («OOJIbIe/MEHbIIE
Ha ...», «00JIbIIe/MEHBIIIE B ...») B KUTEHCKOM cuTyanuu (CpaBHEHHE 10 BO3pACTy, Macce
u 11p.). Pabora B mapax/rpynmnax. [IpoBepka mpaBuiIbHOCTH BBIOOpa apu(pMeTHIeCKOTo
JeMCTBUS, COOTBETCTBYIOIIETO OTHOIIECHHUIO «O0JIBIIIE Ha ...», KMEHbLIE Ha ...» (C
MTOMOIIBIO TTPEIMETHON MOJIEIIU, CIO’KETHON CUTYAIIHH ).

VYueOHblil [uanor: o0CyX/1eHHe BO3MOKHOCTH MTPEICTABICHHS YMCIIa pa3HbIMU
crocobamu (peIMeTHasi MOJIEIb, 3alUCh CJI0BAMH, C IIOMOILBIO TaOJIULIbI pa3psa0B, B
BUJIE CYMMBI Pa3psiiHbIX CIaraeMblx).

Pabora B mapax: oTBET Ha BOIpoC: «3a4eM HYXKHbI 3HaKH B )KU3HH, KAK OHU
UCTIOJB3YIOTCS B MaTeMaTuke?» (LUQpbl, 3HaKU, CPAaBHEHUS, pAaBEHCTBA,
apuQMeTHUYECKUX IEeUCTBUHN, CKOOKH).

Urpbl-cOpeBHOBaHMs, CBsI3aHHbIE C MHOAOOpPOM 4YMcel, OO0JaJaloluX —3aJaHHBIM
CBOMCTBOM, HaXOXJIEHHEM OOLIEro, pa3IMYHOrO IPYMIbl YUCEN, paCIpeIeIeHUEM YUCE
Ha TPYIIIBI 110 CyIIECTBEHHOMY OCHOBAHMIO.

HuddepennupoBannoe 3aqanue: padboTa ¢ HATJIAIHOCTHI0O — UCIOJIB30BAHNE PA3TMYHbIX
omnop (tabuun, cxem) st GopMyITUpOBaHMs OTBETA HA BOIIPOC

Beanunnsbi (11 4)

PaGota ¢ BenuMumHamMM: cpaBHEHUE

no wmacce (eIMHUIIA MacChl —
KWJIOTPaMM);  W3MEPEHHE  JJTMHBI
(emMHUIBI ~ OIUHBL —  METp,

JEIUMETP, CAaHTUMETP, MUJUTUMETP),

OOcyxIeHne MPakKTUUEeCKNX CUTYyaluil. Pasnuuenue e TMHUI] M3MEPEHUsI OJTHOW U TOM Ke
BEJIMYMHBI, YCTAHOBJICHHE MEXIY HUMH OTHOIIEHUS (0O0JIbIIIe, MEHBIIIE, PABHO), 3aITUCh
pe3yibrara cpaBHeHUsI. CpaBHEHHE MO POCTY, Macce, BO3PACTy B )KUTEUCKON CUTyallud U
MIPH PEIICHUH yYeOHBIX 3a/1a4.

[TpoexTHbIC 3aaHUs C BETMYMHAME, HAIPUMED, BpEMEHEM: YTEHHEe paciucaHus, rpaduka




BpEMCEHH (eIMHUIIBI BpEMEHH — 4Yac,
MUHYTQ).

COOTHOIICHUS MEXIy €IMHHUIIAMU
BenmuuuHbl (B mpenenax  100),
pelleHre IPaKTHIECKUX 3a/1a4.
N3mepenne BenumuuH. CpaBHEHUE U
YIOPSAOYCHHE OJTHOPO/THBIX
BEJIMYUH

paboThI; COCTABIEHUE CXEMBI JUIsl ONIPEIEIICHNS OTPE3Ka BPEMEHH; YCTaHOBJIEHHUE
COOTHOILIEHUS MEXY €AUHUIIAMH BPEMEHU: TO10M, MECALIEM,

HEJIENIEH, CyTKaMHU.

[IpomneaeBTHKa UCCIEAOBATEILCKOM paObOTHI: EPEX0 ] OT OJHUX ESAUHUIL U3MEPEHUS
BEJIMYMH K IPYTUM, OOpPATHBIN MEpeXo/l; WILTIOCTPALIUS MTePEeX0/1a C TOMOIIBIO MOJCIN

Apupmernyeckne
aeiictBus (58 1)

YcTHOE CIIOKEHHE M BBIYMTAHUC
gyucen B npenenax 100 6e3 nmepexoma
U C TIEPEXOI0M Uepe3 paspsil.
ITuceMeHnHOE CIIOKEHHE u
BbIYMTaHUE uucen B npenenax 100.
[TepemecTuTenpbHOE, COYETATEIIBHOE
CBOMCTBA CIIOKEHHUS, UX IPUMEHECHHE
IUUIS BEIYUCJIEHUH.

B3aumocBsI3p KOMIIOHEHTOB U
pesyibpTaTa JIE€HUCTBUS  CIIOXKCHMS,
nerctBus  BeluMTaHus.  [IpoBepka
pe3yJiprarta BBIYHCIICHUS
(peanpHOCTH  OTBETa,  OOpaTHOE
JICUCTBUE).

JleicTBUS YMHOXEHUS W JIEJICHUS
yucell. B3anMoOCBS3b CIOXKEHHUS U

YMHOKEHHS. Nnmoctpanus
YMHOKEHHUS c IIOMOIIILIO
MPEIMETHOM  MOJIEM  CHOKETHOMU
CUTYaIH.

Ha3Bannss KOMIIOHEHTOB ACHCTBUM
YMHOEHHSI, IeTICHUSI.

TabmuHoe yMHOXEHHE B Tpesenax
50. TabauuHbIe Cllyyal YMHOXKEHUS,
JIEJICHUSI TpPH  BBIUMCICHUSAX |

YopaxHeHus: pa3indeHue NpuéMOB BBIUMCIEHUS (YCTHBIE M NHCbMEHHBIE). BpiOop
y100HOTr0 crioco0a BBIOJHEHUS IeHCTBUS.

[TpakTrueckasi A€SITEIbHOCTb: YCTHBIE M NMUCbMEHHBbIE MPUEMBI BbluMcieHUN. [Ipuknaka
pesyibTata  BbINOJHEHUs  JeiictBua.  KoMMeHTHpoBaHMEe  XOAa  BBIOJHEHMS
apuQMETUYECKOro JCHCTBUS C HCIIOJIB30BAHMEM MaTeMaTUYECKOM TEPMHUHOJIOTHU
(lecsITKH, €AMHULBI, CyMMa, Pa3HOCTb U Jp.).

[TponeneBTHKa UCCIIEIOBATENLCKON paOOThI: BBIIOJIHEHNE 33JaHUSl Pa3HBIMU crioco0aMu
(BBIYMCIIEHUS. C MCIIOJB30BAaHMEM I1E€PEMECTUTEIBHOIO, COYETATEJIbHOTO CBOWCTB
cnoxenusi). OObSICHEHHE C TIOMOIIbIO MOJIENIN NMPUEMOB HAXOXKIEHUSI CYMMBI, Pa3HOCTH.
Hcnonb3oBanue npasuil (yMHOXXeHuUs Ha 0, Ha 1) Mpy BHIYMCIIEHUM.

Y4eOHbIl nuanor: ydactue B OOCYKIEHHMH BO3MOXHBIX OLIMOOK B BBINOJIHEHUH
apupmeTnueckux aeictuil. luddepeHnrpoBanHble 3a1aHns Ha IPOBEACHNUE KOHTPOJIS U
camokoHTpons. IIpoBepka xoxa M pe3ynbTaTa BBINOJIHEHHS JEHCTBUS IO aJTOPUTMY.
OneHka palMOHAIBHOCTH  BBIOpaHHOrO  NpuéMa  BBIYMCICHUSA. Y CTaHOBJIECHUE
COOTBETCTBUS MEX]ly MATEMAaTUYECKUM BBIPAXKEHHUEM U €r0 TEKCTOBBIM OIKUCAHUEM.
Pabota B rpynmnax: npuBeieHHe NPUMEPOB, MILUTIOCTPUPYIOLIUX CMBICIT apU(METUYECKOTO
JercTBUsI, cBOMCTBA JeicTBuil. OOCYXIeHHEe CMBICIIa UCIOJIb30BAaHUS CKOOOK B 3aIllUCH
YHCJIOBOTO BBIPAYKEHUS; 3alIUCh PELIEHUS C IOMOILIBIO Pa3HbIX YHCIIOBBIX BHIPAKEHUI.
Odopmnenne MaTeMaTHUYEeCKOM 3amHCH: COCTAaBJIEHME M IPOBEPKAa HCTHUHHOCTH
MaTEMaTHUYECKUX YTBEPXKIAECHUH OTHOCUTEIIBHO PA3HOCTHOIO CPAaBHEHHUS YUCEIl, BEITUYHUH
(mymuH, Macc u p.).

PaboTta B mapax/rpymnmax: HaxoX/JAeHHE M OOBSCHEHHE BO3MOXKHBIX MPUYMH OIIMOOK B
COCTaBJIEHUH YMCJIOBOTO BBIPAXKEHUSI, HAXOXKICHUU €ro 3HAYCHHUSI.

JuddepenumrpoBanHoe 3anaHue: OOBSICHEHHE XOJa BBIOJHEHHUS BBIYMCICHUH IO
oOpa3iy. IlpuMeHeHue mpaBWJl TOpSAKA BBIIOJHEHUS JEMCTBHM;, OOBsICHEHHE




pelieHnu 3agad. YMHOXKeHue Ha |1,

Ha 0 (o MIpaBUITY).
IIepemecTurenbHoOe CBOWCTBO
YMHOXEHHUS.

Bzaumocss3b KOMIIOHEHTOB u

pe3yibTata JACHCTBUSL YMHOXEHHS,
JIECUCTBUS OCIICHUS.
HeusBecTHBIE KOMIIOHEHT ACUCTBUA

CIIOXKEHMSI, JIEHCTBUS BBIYUTAHUS;
€ro HaxoxXJIeHHe.

YUucnoBoe  BbIpaXEHHUE:  YTEHUE,
3allUCh,  BBIYMCIEHHE  3HAYECHUS.

Ilopsaiok BBINOJHEHUS JEWCTBUN B
YHMCJIOBOM BBIPAXXKEHHUH, COJAEPKALLEM
JEUCTBUSI CIIOKEHHUSI U BBIUUTAHMS
(co ckoOkamm/6e3  CKOOOK) B
npeaenax 100 (we Oomee Tpéx
JIEUCTBUN); HaxoXXJIcHHE ero
3HA4YCHHUS. BblUMTaHHE CYMMBI U3
qucIna, yucia u3 CYMMBI.
Bpluucnenue  cymMmBl,  pa3sHOCTH
yI0OHBIM CIOCOOOM

BO3MOYHBIX OIIHOOK.

MopenupoBanue: HCIOIb30BaHHE MPEAMETHOH MOJETN CIOKETHOW CHTyaluH JUIs
COCTaBJICHUSI YHCJIOBOTO BBIpaKEHHsI cO ckoOkamu. CpaBHEHHE 3HAYCHUH YHCIIOBBIX
BBIPDAKCHUH, 3aIIMCAHHBIX C ITOMOIIBIO OJHHX M TEX K€ YHCEIN, U 3HAKOB ACHCTBHUSA, CO
ckoOkaMu 1 6e3 cKoOOK. BBIOOp YMCIIOBOrO BBIpaKEHUS, COOTBETCTBYIOIIETO CIOKETHOM
CUTYaLlUH.

[TponieneBTHKA HCCIIEOBATENBCKON pabOTHI: pallMOHAIBHBIE TPUEMBI BEIYUCIICHHI

TexcroBbie 3amaum (12

)

UreHue, NpenCTaBICHHE  TEKCTa
3ala4i B BHUJE PUCYHKA, CXEMbI WIH
JIPYTror MOJIETIH.

[Inan pemenus 3amaun B JBa
JeNCTBUS, BBIOOP COOTBETCTBYIOLINX
IU1aHy apu(MeTHIecKux JecTBUi.
3anuch pelIeHusT U OTBETa 3aJayM.

UreHne TeKCTa 3aJa4ll C Y4ETOM TIpEAIaraeMoro 3a/JaHusi: HAWTH YCIOBHE M BOIPOC
3agaun. CpaBHEHUE Pa3UYHBIX TEKCTOB, OTBET HA BOIMPOC: SIBISETCS JHM TEKCT 3a/adyeii?
CooTHeceHne TekcTa 3amadd ¢ e€ WIUTIoCTpanuei, cxemoi, mozaenbio. CocTaBieHHe
3aJaud MO PUCYHKY (cxeMme, MOJenu, pemieHuto). HabmrogeHue 3a M3MEHEHHEM XoJa
pelIeHus 3a/1a4u IPH U3MEHEHUH YCIIOBHS (BOIIPOCA).

VipakHeHUs: TOSTamHOE pelIeHHe TEKCTOBOW 3aJauyd: aHaliu3 JaHHBIX, HX
NpeJICTaBJICHNE Ha MOJICH 1 UCTIOIb30BaHUE B XOJI€ ITOMCKA UIICH PEIICHHS; COCTABICHUE

Pemienne TEKCTOBBIX 3ajady  Ha | [UIaHA; COCTaBJICHHE apU(PMETHYECKHX JIeHICTBUH B COOTBETCTBUH C IUIAHOM;
pUMEHEHNE CMbICJa | UCTIOJIb30BAaHUE MOJIEIH Ul PELIeHUs], TOUCK Jipyroro crocoba u ap. [loxydenue orsera
apu(MeTHYECKOTO NeWcTBUS | Ha BOIPOC 33Jjauul MMyTEM paccykaeHus (06e3 BbIUUCIICHU).

(cmoxxeHue, BbIUMTaHUE, | YUeOHbIN AUAJIOT: HAaXOXACHUE OJHON U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYUH MPU PELICHUN




YMHOX€EHHE, naeneHue). PacuérHble
3aJauMd Ha yBEJTUYEHUE/yYMEHbIICHUE
BEJIMYMHBI HAa HECKOJIBKO EIMHHILY B
HECKOJIbKO pa3. dukcalus OTBeTa K
3az1aye " ero poBepKa
(bopMmynupoBaHue, mpoBEepKa Ha
JIOCTOBEPHOCTb, CIICOBAHHE IUIAHY,
COOTBETCTBHUE MIOCTABIEHHOMY
BOIIPOCY)

3aja4 OBITOBOTO XapakTepa («Ha BpeMs», «Ha KYIUTIO-TIPOJaxy» U mp.). [louck pa3HbIX
pemieHuit omHOM 3amaun. PasHeie ¢gopmbl 3ammcu pemieHus (odopmiieHus). Pabora B
napax/rpymnmax. CocTaBieHHE 3a7ad C 3aJaHHBIM MaTEeMAaTHYECKUM OTHOIIEHUEM, IIO
3aJJAHHOMY YHCJIOBOMY BBIpaXeHHI0. COCTaBICHHE MOJECNIH, IUIAHA PEIICHHS 3a7adH.
HaznauyeHne ckoOOK B 3aITUCH YMCIIOBOTO BBIPAKCHHUSI IPH PEIIICHUN 33][a4H.

KoHTponb U CaMOKOHTPOJIb NPU pElICHUH 3a/ady. AHanu3 00pa3loB 3allUCH PEHICHHUS
3aJ]a4d 10 ICHCTBUSM U C IIOMOIIBIO0 YUCIIOBOTO BHIPAKEHUS

IIpocTpancTBeHHBIE
OTHOLLIEHUS
reoMeTpu4ecKue

¢urypsi (20 v)

PacniosHaBanne u  u3o0paxkeHue
reoMeTpuuecKkux  Quryp:  Touka,
npsMasi, NpsSMOH Yroi, JoMaHas,
MHOT'OYTOJIbHUK. ITocTpoenune
OTpe3Ka  3aJaHHOM  JJIMHBI  C
NOMOIIBI0 JIMHEWKH. M300paxenue
Ha KJIETYaToM Oymare
NpSIMOYTOJIBHUKA € 33JaHHBIMHU
JUIMHAMM ~ CTOPOH,  KBajpara ¢
3aJJaHHOM JIJIMHON CTOPOHBI.

Jnuua JIOMaHOMU. N3smepenue
nepuMerpa JaHHOTO/
U300paKEHHOTO  IPAMOYTOJIbHUKA
(kBagpara), 3amKMch  pe3yJbTara
U3MEpeHusi B caHTUMeTpax. Touka;
KOHeI[ OTpe3Ka, BEpILIMHA
MHOT'OYTOJIbHUKA. O6o3HaueHue
TOYKH OYKBOM JJTATUHCKOTO andaBuTa

Urpossie ynpaxknenus: «Onumm ¢urypy», «Hapucyit purypy no uncrpykumny, «Haiinu
MoJIeNu (GUTYP B OKPYXKAIOIIEM» U T. 1.

Yopaxkuenue: (HopMylIHpoBaHHE OTBETOB Ha BONPOCHI 00 oOmEeM U pa3IM4yHOM
reOMETPHUECKUX (DUTYP.

[TpakTnueckast pabota: rpaguueckre U U3MEPUTENbHBIC JEHCTBHS MPH YUETE B3aMMHOTO
pacrnoioxkeHus1 GUryp WU UX YacTed pu U300paKeHUH, CpaBHEHUE C 00Pa3IIOM.
W3mepeHune paccTOsSHUN C UCIOJIb30BAHUEM 3aJJaHHBIX WUJIM CaMOCTOSITENIBHO BBIOPAHHBIX
enuHuIl. M300pakeHue JTOMaHBIX C MIOMOUIBIO JIMHEHKH M OT PyKH, HA HEITMHOBAaHHOW U
kiaeryatoil Oymare. IlpakTudeckue paOoThI: ONpeneneHue pa3MepoB TI'€OMETPHUECKUX
¢duryp Ha a3, ¢ HOMOIIBI0 U3MEPHUTEIBHBIX HHCTPYMEHTOB. [locTpoeHne 1 0003HaYeHnE
NPsIMOYTOJIbHUKA C 3aJlaHHBIMH JJIMHAMH CTOPOH Ha KjeruaToil Oymare. Haxoxxnenwue
nepuMeTpa MPsIMOYTOJbHHKA, KBaJpaTa, COCTABIEHHE YHCIOBOTO paBEHCTBA IIPH
BBIUMCJICHUH NTEPUMETPA MPIMOYTOIbHUKA.

KoncrpynpoBanue reomerpuueckoid (GUTrypsl U3 Oymard 1O 3aJaHHOMY IPAaBHITY WU
oOpasiy. TBopueckue 3aaHus: OpUraMu U T. II.

Y4eOHBIN IUaor: pacCTOSHUE KaK JJIMHA OTPe3Ka, HAXOXKACHUE U TPUKHUIKA PACCTOSHUM.
Hcnonp30BaHre pazMUYHBIX HUCTOYHUKOB HMH(OpMALUK TPU OMpPENeICHUH Pa3MEpOB U
MPOTSKEHHOCTEN

MaTtemaTHueckas
uHdopmanus
(15 9)

Haxoxnenue, ¢bopmynupoBaHue
OJIHOTO-JIBYX  OOIIMX  TPHU3HAKOB
Habopa MaTeMaTHYecKUX OOBEKTOB:
Yrced, BEIWYMH, TE€OMETPHYECKUX
¢uryp. Kiaccupukanus o0bEKTOB
10 33/IaHHOMY WJIM CaMOCTOSITEIIhHO

VY4eOHbIl Uanor: yCTaHOBIEHHE TOCIEIOBATEIbHOCTH COOBITUH (IEHCTBUII) ClOXKeTa.
Omnucanne pucyHKa (CXEMbI, MOJENTH) T0 3aJaHHOMY WJIH CaMOCTOSTEIHLHO
COCTaBJICHHOMY IUIaHYy.

Odopmienne maTeMaTH4decKOM 3amucu. Mcnonbp3oBaHne MaTeMaTHu4eCKOM TEPMUHOJIOTUN
Ut (hopMyIHpOBaHUS BOMPOCOB, 33JaHUM, TIPU TOCTPOCHUU TPEIIONOKEHUH, TPOBEPKE
runore3. Pabora B mapax: cocTaBle€HHE YTBEPXKACHHMsSI HAa OCHOBE HMH(OpMAINH,




YCTaHOBJICHHOMY OCHOBAHHIO.
3aKOHOMEPHOCTb B  psAAYy 4YHCell,
reoMeTpruuecKux ¢Guryp, oOBEKTOB
IIOBCEHEBHOM KU3HU: eé
OOBSICHEHHE C  HCIIOJIb30BAaHHEM
MaTeMaTHYeCKOW TEPMUHOJIOIHH.
BepHble (MCTHMHHBIE) W HEBEpHBIE
(JTOKHBIC) YTBEPKJICHHUSI,
coJieprKaliue KOJINYECTBEHHBIE,
IPOCTPaHCTBEHHbIE OTHOILIEHMUS,
3aBHCUMOCTH MEXTY
YHCIaMU/BETMYUHAMU.
KonctpynpoBanue yTBEp:KIECHHU C
UCIOJIb30BAaHUEM CJIOB  «KaXKIBII»,
«BCEM.

Pabora ¢ TabinuuamMu: U3BIICUYEHUE U

UCTIONB30BaHUE JIISI  OTBETa HAa
BOIIPOC uH(popMaIuu,
IpeJICTaBICHHON B Tabnuue

(TabnMUIBl  CIOXKEHUS, YMHOXKCHUS;
rpaduk exXypcTB, HaONIOACHUS B
MPUPOJIE U TIp.); BHECEHHE JAHHBIX B
tabnuiyy. JlomosHenwe — Mojenen
(cxem, wu300pakeHUN) TOTOBBIMU
YUCIIOBBIMH JTAHHBIMHU.

[TpaBmiio cocTaBICHHS psAfa YHUCEII,

BEJIMYMH, T'€OMETPHUYECKUX (UTYp
(popmynmrpoBanue IIpaBuIa,
IIPOBEPKAa IpaBUia, JONOJIHEHHE
psna).

Anroput™mbsl  (Ipu€Mbl, IpaBuia)
YCTHBIX u MUCBbMEHHBIX
BBIYMCIICHU, U3MEPEHUU u

NPECTaBICHHON B HATJISTHOM BH/IE.

HaOnroneHne 3aKkOHOMEPHOCTH B COCTABJIICHUH psifa 4ucesd (BEIMYHH, T€OMETPHUECKUX
buryp), ¢opmynupoBanue mpaBuia. Pacro3HaBaHHE B OKpYXAroIleM MHUpPE CHTYaluH,
KOTOPBIE 11e1eco00pa3Ho c(hOpMYIHPOBATh HA S3bIKE MATEMATHKH

U PeIINTh MATEMaTUYECKIMHU CPEICTBAMHU.

Pa6ora ¢ wuHpopmanueii: uyreHue Tabmuubl (pacnucanue, Tpaduk pabdOThI, CXemy),
HaxXOXJeHWe WHGPOpPMAlMK, YJOBICTBOPSIOMIEH  3aJaHHOMY  YCJOBHIO  3aJlauH.
CocraBieHHe BOIIPOCOB I10 Ta0JIHUIIE.

Pabora B mapax/rpynmax. Kanenmaps. Cxemsl MapmipytroB. PaGora ¢ uHpopmammeii:
aHaM3 UHPOPMALIUH, ITPECTABICHHON Ha PUCYHKE U B TEKCTE 3a/IaHUsl.

Ob6cyxaenne npaBuiI paboTHI € IEKTPOHHBIMH CPEJCTBAMHU O0yUCHUS




HOCTPOCHHUSI TFCOMETPHUCCKUX
dburyp.

[IpaBuia paboOTHI C 3JICKTPOHHBIMH
CpeACTBaMu O0YYCHHSI.

Pe3eps (10 u)




3 KJIACC

Tema, pa3nen Kypca,
NPUMEPHOE KOJIUYECTBO
4acos

IIpeameTrHoe conepxxanue

MeTtoabl 1 (pOpMBbI OPraHU3aAUNU 00yUeHHs1. XaPaAKTePUCTUKA AeATeIbHOCTH
00y4arouuxcs

Yucaa (10 v)

Uucna B mpenenax 1000: urenwme,
3allUCh, CPAaBHEHHE, IPEICTABICHHE
B BUJIC CYMMBI pa3psaHbIX
ClIaraeMbIX.

PasencrBa m HCpPAaBCHCTBA: YTCHUC,
COCTaBIICHHE, YCTaHOBJICHHE
HUCTUHHOCTH (BEPHOC/HEBEPHOE).
VYBeln4YeHne/yMEHBIIICHUE YUClia B
HECKOJIBKO pa3.

KpatHoe cpaBHEeHUE yuced.
CaoiicTBa uncern.

YcTHas W NMUChbMEHHash paboTa C YHMCIAMU: COCTABICHHWE W YTEHHE, CPAaBHEHHE U
YIOPSA0YECHHE, IPEICTABICHUE B BUIE CYMMBI PAa3PSIAHBIX CIAraéMbIX U JOIOJHEHHUE
710 33JJaAHHOTO YHUCJIA; BBIOOP YMCEN C 3alaHHBIMU CBOMCTBaMH (YMCIIO €IUHHIL pa3psa,
4ETHOCTh | T. 11.).

[IpakTryeckast paboTa: pazanueHre, Ha3bIBAHUE U 3aITUCh MAaTEMaTHUECKUX TEPMUHOB,
3HAaKOB; MX HCIOJb30BAHHWE HA MHUCbME M B peuyd Ipu (HOpMyIUpOBaHMM BHIBOJA,
OOBSICHEHUHM OTBETa, BEJICHUM MaTeMaTHYecKuX 3amuceid. Pabora B mapax/rpymmax.
OOHapy)xeHHe M IpOBepKa OOLIEro CBOMCTBA TPYHIBl YHMCEN, MOMCK YHUKAIbHBIX
CBOMCTB YHMCJIA U3 TPYIIIbI YUCEL.

VYnpakHeHus: UCIO0JIb30BaHUE JIATUHCKUX OYKB JIJIsl 3alIUCH CBOWCTB apU(PMeTHUECKuX
NEHCTBHI, 0003HAYCHUS TE€OMETPUICCKHX (UTYP.

Wrpel-copeBHOBaHUs,  CBSI3aHHBIE C  AHAJM30M  MAaTeMaTH4eCKOro  TEKCTa,
pacrnpesneneHneM 4uMcen (Ipyrux OOBEKTOB) Ha TPYIIbl IO OJHOMY-ABYM
CYIIECTBEHHBIM OCHOBAHUSM, MPEACTABICHUEM YHUCIIAa Pa3HBIMM criocobaMu (B BHJE
MPEeIMETHOM MOJIeNIM, CYMMBI pa3psIHBIX CllaraéMbIX, CJIOBECHOM WM LHU(PPOBOI
3allUCH), MCIIOJIB30BAaHMEM YHCIIOBBIX JAHHBIX JJIS TOCTPOEHUS YTBEp:KIEHHUS,
MaTeMaTHYeCKOro TEKCTa C YUCIOBBIMU JaHHBIMU (HAIpUMEp, TEKCTAa OOBSCHEHUS) U
ITPOBEPKH €r0 UCTUHHOCTH

Beanunnsi (10 1)

Macca (enuHHIIa MacChl — TPaMM);
COOTHOIIIEHUE MEXKIY KHIOTPaMMOM
" rpaMMOM; OTHOIIICHUE
«TspKenee/nerue  Ha/B». CTOMMOCTH
(emuHuIBI — pyOsb, Komeiika);
YCTaHOBJICHHE OTHOIIICHHUS
«ITOPOXKE/IEICBIIC Ha/BY.

CooTHOIIEHNE «IIeHa, KOJIUYECTBO,
CTOUMOCTBY B MPAKTUYECKOU

VY4eOHbIil nuanor: o0CyXaAeHHe MpakTHUYeCKUX cuTyanui. CuTyanuu HEoOXOAMMOro
nepexosa OT OJHUX €AMHHLl M3MEPEHMs] BEIMYMHBI K JAPYTUM. YCTaHOBIIEHHE
OTHomIeHHUs  (OoJbIlle, MEHBIIE, paBHO) MEXAY 3HAYCHUSIMH  BEJIUYUHBI,
MIPE/ICTABICHHBIMU B  pa3HbIX eIuHULax. IIpuMeHeHne COOTHOLIEHUH MEXAy
BEJIMYMHAMHU B CUTYalUAX KYIUIM-TIPOJAXH, ABMKEHUs, paboThl. [Ipukuaka 3naueHus
BEJIMYMHBI Ha IJ1a3, IPOBEPKA U3MEPEHUEM, pacuETaMu.

MogenupoBaHue: HCHOIb30BAHME NPEAMETHOW  MOJENM Il WUIFOCTpalUU
3aBUCUMOCTH  MEXAy BeluuuHamu  (Oojplie/ MEHBINE), XOJa  BBIOJHEHHUS
apumeTnyecKux AEWCTBUN C BeJMYMHAMM (CIIO)KEHHE, BbIYMTAHHUE, YBeJIUMYeHUe/




CUTYaIUH. Bpewms (enuHMIIA
BpEMEHHU — CEeKYH/Ia);
YCTaHOBJICHHE OTHOIICHHUS
«ObICTpEe/ MEJUIEHHEE Ha/BY.

CooTHolIEHNE «HAyaja0, OKOHYaHUE,
MPOJOJIKUTENILHOCTh  COOBITUS» B
MIPAaKTUYECKOW cuTyanuu. JliuHa
(emuHULA UIMHBI — MUJUIUMETP,
KHAJIOMETpP); COOTHOIICHHE MEKITY
BEJIMYMHAMU B MPEJENAX THICSIYH.
[Inomane (eIWHUIBI TUIOIIAAM —
KBaJpaTHBIA  METp,  KBaJpaTHBIH
CaHTUMETP, KBAJAPATHBINA JELIUMETD).
Pacuér Bpemenu. CooTHoIIEHHE
«Hayao, OKOHYaHHE,
MPOJOJIKUTENLHOCTh  COOBITUS» B
IIPAKTUYECKOU CUTYalUH.
CooTHouleHne «Oosblie/ MeHbIe
Ha/B» B CHUTyallud CpaBHEHUS
peIMEeTOB U OOBEKTOB Ha OCHOBE
M3MEpEeHUs BEIMYUH

YMCHBIICHUC B HCCKOJIBKO pas) B ClIy4dasaX, CBOAUMBIX K YCTHBIM BbIYHCIICHUSIM.
KommentupoBanwue. IlpencraBicHue 3Ha4YeHUs BEIMYMHBI B 3aJlaHHBIX CIUMHHIIAX,
KOMMEHTHPOBAHHE MEPEX0/1a OT OJIHUX CAUHUI] K APYTUM (OTHOPOIHBIM).
[IponeneBTHKA HCCIIEAOBATEIBCKOW PaOOTHI: OMPEACISATh C MOMOINBI0 MU(POBBIX U
AHAJIOTOBBIX MPHUOOPOB, HW3MEPHUTENBHBIX WHCTPYMEHTOB [UIMHY, Maccy, Bpems;
BBIMIOJIHAT ~ TPUKHUIKY W OIEHKY  pe3ysbTaTa  M3MEPEHHM;  OINpEeNeNsiTh
MIPOJIOJIKUTEILHOCTD COOBITHSI.

Apupmernyeckne
aevicrus (48 1)

VYCcTHBIE BBIUMCIEHUS, CBOJAMMBIE K
NEUCTBUSIM B TIpenesax 100
(TabnmuuHOe u BHETAOINYHOE
YMHOXXECHHUE, JEJICHUE, IEUCTBUSA C
KpyriapIMu  yuciamu). llucemeHHOE
CIIO)KEHHME, BBIUMTAHUE YHCET B
npenenax  1000.  [eiictBus ¢
gyucntamu 0 wmw 1. B3auMocBs3b
YMHOKEHHUS U JICTICHUS.

[TuceMeHHOE YMHOKEHUE B CTOJIOUK,
MIMCBMEHHOE JIEJIEHNE YT OJIKOM.
[TcbMeHHOE YMHOXKEHHE, NIeJICHUE

VYhpaxHEeHUs1: YCTHBIE U NIMUCbMEHHbBIEC MTPUEMBI BBIYMCICHUM. Y CTHOE BBIYMCIIEHUE B
ClTy4asix, CBOJIUMBIX K AeHCcTBUsAM B mpenenax 100 (aecTBus ¢ AecsiTKamu, COTHSAMH,
ymHOXkeHue u genenue Ha 1, 10, 100). [HeiictBus ¢ umcnamu 0 u 1. Ilpukumaka
pe3yJibTaTa BBINOJHEHUS JAeicTBUs. KomMMeHTHMpoBaHME XOJa BBIYUCIEHUUA C
HCIOJIb30BAHUEM MATEMATHYECKONW TEPMUHOJOTUMU. [IpruMeHeHune mpaBwiI TOpPSAKA
BBINIOJIHEHUSI JCHUCTBUI B MPEMIOKEHHOW CHTyalMM W TpPH KOHCTPYHPOBAHHUE
YHUCJIOBOTO BBIPAXKEHMS C 3aJaHHBIM IMOPSAKOM BBINOIHEHUs neucTBUil. CpaBHEHHE
YHCIIOBBIX BBIPAXKEHUN 0€3 BBIUYMCICHUN.

YrpakHeHrue Ha CAMOKOHTPOJIb: OOCYKICHHE BO3MOXHBIX OIMUOOK B BHIYHCICHHSIX T10
QITOPUTMY, TPU  HAXOXKIECHWHM 3HAYCHHUS YHUCJIOBOTrO  BbIpaxkeHus. OleHka
palMOHaNBHOCTH BbluMcieHus. [IpoBepka Xxona u pe3ynbpTara BeIIOJIHEHUS JEUCTBUS.
JludbdepennmpoBanHoe 3agaHue: MPUBEICHNUE MPUMEPOB, WILTIOCTPUPYIOMIMX CMBICT




Ha OJIHO3HAYHOE YMCIIO B IIpenenax
1000.

[IpoBepka pe3ynbrara BBIYUCICHUS
(mpuKHMIIKAa WU OLIEHKAa pe3ylbTara,

oOpaTHOe JeHCTBHE, NpPUMEHEHHE
aJIrOpUTMa, UCIIOJIb30BaHUE
KaJIbKYJIATOPA).
IlepemecturenbHoe, codeTaTebHOE
CBOMCTBA CIIOKEHMS, YMHOXCHUS
IIPU BBIYUCIICHUSIX.

Haxoxnenue HEU3BECTHOT'O
KOMIIOHEHTa apu(pMeTHYECKOro
JICACTBUA.

[lopsimok paedcTBUIE B 4YKMCIOBOM
BBIDOKCHUH, 3HAYECHUE YHCIOBOIO
BBIpaKCHHUS, co/iepIKaIero
HECKOJIbKO AEWUCTBUH (co ckoOkamu/
0e3 CKOOOK), C BBIYHUCJICHUSMH B
npenenax 1000.

OnHOpOAHBIE BEIUYUHBL: CIOXKEHUE
W BBIYATAHUE. PaBenctBO c
HEU3BECTHBIM YHUCJIOM, 3alMCAHHBIM
OyKBOI1.

YMHOXEHUE U JEeIeHHE KpPYIJIOro
YHUCJIa Ha OJHO3HAYHOE YHUCIIO.
YMHOXEHHE CyMMBlI Ha YHCIO.
Jlenenne TPEX3HAUHOIO YHUCIA Ha
OJIHO3HAYHOE yrojikom. Jlenenue
CYMMBI Ha YHUCIJIO.

JIEJIEHUsT C OCTAaTKOM, MHTEPHPETALUI0 pe3yjbTaTa JEIEHUs B IPAKTUUYECKOU
CUTYalUH.

OdopmiieHre MaTeMaTHUECKOW 3alMCHU: COCTABICHHE M IPOBEpPKa NPaBUIBHOCTU
MaTEeMaTHYeCKUX YTBEPXKACHUNH OTHOCUTENIbHO Ha0opa MaTeMaTHYeCKUX OOBEKTOB
(dncen, BeTMYMH, YUCTIOBBIX BBIPAKEHUN, TEOMETPUIECKUX (pUTyp).

Habumoienue 3akoHOMEpHOCTEH, 0OIIET0 U Pa3IMYHOIO B XO/€ BBHIIOJHEHUS ACHCTBUIMA
OJIHOM CTYNEHH (CI0KEHUS-BBIUUTAHUS, YMHOKCHUS-CIICHHUS ).

MonenpoBaHue: HCHOJIb30BaHUE MPEAMETHBIX Mojeneil aiisi oObsicHEHUs crocoba
(mpuéma) HaxOKICHHSI HEU3BECTHOT'O KOMIIOHEHTa apu(PMETHIECKOTO JICHCTBUSI.
VrpaxHeHus: anropuTMbl CIOXKEHUS U BBIUMTAHUSA TPEX3HAUHBIX YUCEN, JACIICHUS C
OCTAaTKOM, YCTAHOBJICHUS MOPSAKA ACHCTBUN MTPU HAXOXKACHUHU 3HAYEHUS YUCIOBOTO
BBIPAKECHUSL.

Pabora B mapax/rpynnax. CoctaBjieHre HHCTPYKIIMA YMHOXCHHUS/IEICHHUS Ha KPYTII0e
YHCIIO, IEJICHUS YU CE TTOJO0POM.

TexkcroBble 3agauu (23 4)

Pabora ¢ TekCcTOBOM 3aaveii: aHamu3
JTAHHBIX u OTHOIIICHUH,
MPEJCTaBICHUE Ha MOJEIH,
IJIAaHUPOBAHUE XOJla PEICHUS 3a/ady,

MonenupoBaHue: COCTaBICHHE U WCIIOJIL30BaHUE MOJIENH (PUCYHOK, cXeMa, TaOuIla,
auarpamMma, KpaTtkas SaHI/ICB) Ha Pa3HbIX dTallax pCIICHUA 3a1a4u.

Y4eOHbIl MUanor: HaxXxOXIEHUE OJHOW W3 TPEX B3aUMOCBSI3aHHBIX BEIHYMH MPU
pemieHun 3anad («Ha JBIDKEHHE», «Ha paboTy» m mp.). PabGora B mapax/rpymnmax.




pelieHue apu(pMETHIECKUM
crocoboM. 3amaud Ha MOHHUMaHUE
CMbICTa apu(PMETUYECKUX IEeUCTBUN
(B TOM 4HCJIE JENCHHUS C OCTATKOM),
OoTHOIICHU (OObIlIe/MEHBIIIC HA/B),
3aBHUCHUMOCTE (Kyms-pojaxa,
pacy€T BpeMEHHU, KOJUYECTBa), Ha
cpaBHeHHE (pa3HOCTHOE, KpaTHOE).
3anuce  pemieHuss  3aJaud 1O
JEHCTBUSAM U C TIOMOIIBIO YUCIIOBOTO
BEIpakeHUs. [IpoBepka pemeHus u
OLICHKA MMOJYYeHHOT'0 pe3yibTara.
Hons BEJIMYMHBI: MIOJIOBUHA,
YEeTBEPTh B MIPAKTUUECKON CUTYaIIUU;
CpaBHEHUE J0JIEN OJTHOM BEJIMYUHBI

Pemenne 3amad ¢ KOCBEHHOH (DOPMYIHMPOBKOW YCIOBHS, 3adad Ha JIEJICHHE C
OCTaTKOM, 3a/lay, WUIIOCTPUPYIOIIUX CMBICI YMHOXXEHUS CYMMBI Ha YHUCIIO;
oopmieHre pa3HBIX COCOOOB PELICHHUs 3a/1a4M (HarpuMep, MPUBEICHUE K SIUHHIIE,
KpaTHOE CpaBHEHHE); TOUCK BCEX PEIICHUH.

KomMmenTupoBanue. OmnucaHue XoAa pacCyKIEHUs I pPELIEHUs 3aJauu: 10
BOIIPOCaM, ¢ KOMMEHTHUPOBAaHUEM, COCTABICHUEM BBIPaKCHHUSI.

VYnpaxHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb MPU pEIIeHUH 3aaad. AHaIu3 o0pasIoB
3aMKCcy pelIeHus 3a7auu Mo JEHCTBUSAM U C TOMOIIbIO YHCIIOBOTO BHIPAYKEHUSI.
MonenpoBaHue: BOCCTAHOBJIEHUE X0/1a PELICHUS 33Ja4l 110 YHCIOBOMY BBIPAYKEHUIO
uiu Apyroit 3anucu e€ pemeHus. CpaBHeHue 3anad. QopMyIMpOBaHUE IOJHOTO U
KpaTKOro OTBETa K 3ajauye, aHaJlu3 BO3MOXKHOCTHU JPYroro OTBETa WJIM JPYroro
croco6a ero noay4eHusl.

[IpakTuueckass paboTta: HaxokKJIeHUE J0JM BenuuuHbl. CpaBHEHHE [0Jield OJHOU
BEJTUYHUHBI

IIpocTpancTBeHHBIE
OTHOLLIEHUS
reoMeTpH4YecKue

Gurypsi
(20 9)

KOHCTpYHPOBaHHC IrCOMCTPUYICCKUX

¢uryp (pazbmenue ¢urypsl Ha
YacTH, COCTaBleHHE (UTypbl U3
yacTei).

[Tepumerp MHOT'OYTOJIbHUKA!
W3MEpEeHUe, BBIUMCICHUE, 3aIliCh
paBeHCTBa.

N3mepenne TUIOIIA !, 3aIich
pe3yibTara M3MEpeHus B
KBaJ[PaTHBIX CaHTHUMETpaXx.
Brruucnenue TUTOIIA M
MpsIMOYTOJIbHUKA  (KBagpara) ¢
3aJJaHHBIMM  CTOPOHaMH,  3alllCh
paBeHCTBA.

N300pakeHre Ha KieTyaToi Oymare
NpSIMOYTOJIBHUKA € 3aJaHHBIM
3HayeHueM 1iomianu. CpaBHeHHE
momanaed  ¢GuUryp ¢ MOMOIIBIO

HccnenoBanne OOBEKTOB OKPYXKAIOIIErO MHUpA: COMOCTABICHHE HUX C H3yYEHHBIMU
reoMeTpUUYECKUMHU (POpMaMHU.

KommeHTHpOBaHMe X0Ja U pe3yibTaTa MOMcKa MH(pOpMaIU O IUIOMAAN U crocobax
e€ HaxoxzacHusa. dDopmynupoBaHME M TNPOBEPKA HCTUHHOCTH YTBEPKACHUM O
3HAUEHUSAX FEOMETPUUECKHUX BEIUUYHUH.

VYopaxHeHnue: rpaduueckue U U3MEpPUTEIbHbIE JIEHCTBUS MPU  [OCTPOCHUU
NPSIMOYTOJIbHUKOB, KBaJpaTOB C 33JaHHBIMU CBOWCTBaMHM (IJIMHA CTOPOHBI, 3HAYCHUE
NepuMeTpa, IUIONIA/I1); ONpPEeIEHHE pa3MepoB MPEIMETOB Ha IJ1a3 ¢ MOCieNyromen
poBepKkoil — u3MepeHueM. lIponeneBTuka ucciaen0BaTeIbCKOW pabOThl: CpaBHEHHE
¢buryp no miomaay, NepuMETpPy, CpaBHEHNE OJHOPOIHBIX BEITHUUH.
HaxoxzaeHue 1ulomagm MNpsMOYrOJbHUKA, KBajpara, COCTABJICHUE
paBeHCTBA NP BBIUMCICHUH IIJIOLIAAN MPSIMOYTOJIbHUKA (KBaApaTa).
KonctpyupoBanue u3 Oymaru reoMmeTpuyeckoi pUrypsl ¢ 3alaHHON JJIMHOM CTOPOHBI
(3HaueHuEM MepUMETpA, TIJTOTIATH ). MpbIcneHHOe MpEJICTaBICHUE u
JKCIICPUMEHTAJIbHAs. ~ IIPOBEpPKa  BO3MOXKHOCTH  KOHCTPYMPOBaHHsS  3aJaHHOMU
reOMEeTPUUYECKON PUTYpBHI.

VY4eOHbII AMAaIor: COOTHOIIEHHE MEXAY €IMHUIIAMU IUIOLIA/IU, MOCIeI0BATEIbHOCTD
JICWCTBUM MPU MEPEXOE OT OJJHOW €TMHUIIBI IUIONAU K IPYTOM.

YHUCJIOBOI'O




HaJIOXCHMA.

MaremaTu4eckas
uHpopmanus (15 4)

Knaccudukanusi 00beKTOB MO JBYM
npu3HakaM. BepHble (MCTUHHBIE) U
HEBEpHBIE (JIOKHBIC) YTBEPIKICHUS:
KOHCTPYUPOBAHHE, IpOBEpKa.
Jlormueckue  pacCyKIEHHS  CO
CBSI3KAMU  «ECHH ..., TO ...»,
«03TOMY», «3HauuT». PabGota ¢
uHpopmanuei: U3BJICUEHUE U
UCIIOJIb30BaHUE JJIS  BBINOJIHEHUS
3aJlaHui uHpOpManuy,
MpEJICTaBICHHON B Tabiuuax ¢
JaHHBIMH O pealibHBIX IpoIeccax U

SBIIGHUSAX  OKPYXKAIOIIEro  MUpa
(Hampumep, paclnucaHUE YpPOKOB,
JIBUKEHHsSI aBTOOYCOB, TOE3/I0B);
BHECEHUE JAHHBIX B  Ta0NwHIYy;

JIOTIOJIHEHUE YEPTEXKA JaHHBIMH.
TaOnuipl ClIOXKEHUS U YMHOXKEHUS:
3aII0JIHEHUE HAa OCHOBE PE3YJIBTATOB
cuéra.

dopmanu3oBaHHOE OIMCaHue
NOCIeA0BaTECILHOCTH JeHCTBUI
(MHCTpYKIIHS, J1aH, cxeMma,

IropuT™M). AJITOPUTMBI (IIpaBuUIIa)
YCTHBIX U MHCbMEHHBIX BBIUUCIICHUN
(cnoxenwue, BBIYUTAHUE,
YMHOXEHHE, JIeJICHHE), IOpsaKa
JNEUCTBUA B YHMCIOBOM BBIPAKECHHH,
HaXO0XACHUS MIEPUMETPA U IIOMIAIHN,

MTOCTPOCHHS re€OMETPHUYECKUX
¢buryp.
Cronbuarasg guarpamMma: 4YTEHHE,

PaGora B rpynmax: TMOATOTOBKA CYXIEHUS O B3aUMOCBSI3UM  HM3Yy4aeMbIX
MaTeMaTHYECKUX MOHATUN U (PaKTOB OKpYKAIOUIEW AEHCTBUTEIBHOCTH. [Ipumepsl
CUTyallui, KOTOpble IejaecooOpa3Ho (QOpMyIUpOBaTh Ha S3bIKE MaTEMaTHKU,
OOBSICHATh W JIOKa3blBaTh  MaTeMaTH4YeCKUMHU  cpeactBamu.  OdopmieHue
MaTemaTuueckon 3anucu. JuddepeHunpoBanHoe 3aaHue: COCTABICHUE YTBEPKIACHUS
Ha OCHOBE MH(OPMALINH, TPEJICTABICHHON B TEKCTOBOM (pOpME, UCTIOIb30BAHUE CBA30K
«ECTH ..., TO ...», KIIO3TOMY», «3HAYUT.

Odopmiienne  pe3ynbTara  BBIUMCIEHUS 10  anroputMmy.  lcmonb3oBaHue
MaTeMaTHYeCKONH TEPMHUHOJIOTUH JUIsl OTMMCAHUS CIO)KETHON CHUTYyalluH, OTHOLICHUN U
3aBUCHMOCTEHN.

[IpakTuueckue pabOTHI MO YCTAHOBIIEHUIO TOCIEI0BATEIBHOCTH COOBITHIA, NEHCTBUM,
CIOXETa, BBHIOOPY W TIPOBEpPKE Crocoda IEHCTBUS B NPEUIONKCHHONW CUTYAIlUU ISt
paspenieHus mpoOaeMbl (MM OTBETA HA BOMPOC).

MonenpoBaHue MpeagoKEHHOW CUTYallud, HaXO0X/IE€HUE U IMPEICTABICHUE B TEKCTE
WM rpaduuecKky BCeX HAMIEHHBIX PELICHHM.

Pabora ¢ anropuTmMaMu: BOCTIpOU3BENICHHE, BOCCTAHOBJICHHE, HCIIOJIb30BAaHIE B OOIITNX
U YacTHBIX CIy4asX aJrOpPUTMOB YCTHBIX M MUCbMEHHBIX BBIYMCIECHUH (CIOXKEHUeE,
BBIUUTAHUE, YMHOJKEHHUE, NIEJCHHE), MOpsiAKa IEWCTBUH B YHMCIOBOM BBIPAKEHUH,
HaXO0XKJICHHUS epUMeTpa U IUIOIIA M MPSIMOYTOJIbHHKA.

Pabora ¢ wunH(opmamnmeil: yreHue, cpaBHEHHE, HHTEpIIpETalus, HCIOJIb30BAHUE B
pellIeHNH JaHHBIX, IPeJICTaBIEHHBIX B TAOIMYHON Gopme (Ha quarpamme).

Pabora B mapax/rpynnax. PabGora mno 3agaHHOMYy anropuTMy. YCTaHOBJICHHE
COOTBETCTBUSI ~ MEXAY pPa3HbBIMM  CIIOCOOAMHU  TpeACTaBI€HUs  HHPOpMalUU
(wumrocTpanus, TEKCT, Tabnuna). JlomogHeHue TaONUIl CIIOKEHHUS, YMHOXEHHUS.
Pemenue npocreimmx KOMOMHATOPHBIX M JJOTMYECKUX 3ajay.

VY4eOHbIf Ouanor: CHUMBOJBL, 3HAKH, MHUKTOIPAaMMBbl, HMX HCIIOJIb30BAHHE B
MOBCETHEBHOM >XKM3HM U B MaTteMaTHke. CocraBieHue mpaBuil paboThl C U3BECTHBIMU
ANEKTPOHHBIMU cpeficTBaMu 00yueHus (ODY, TpeHaxEpbl u ap.).




HCII0JIb30BaHUE JTAHHBIX TUTS
pelieHrs y4eOHBIX M MPaKTUYECKUX
3a1ad.

AJropuTMBI HM3y4eHHUS MaTepuaina,
BBITIOJIHEHUS 3a/IaHUM Ha JOCTYITHBIX
AIEKTPOHHBIX CPEACTBAX OOYUEHUSI.

Pe3eps (10 u)




4 KUIIACC

Tema, pa3aen Kypca,
NMPUMEpPHOe KOJIUYeCTBO
4acos

IIpeameTHoOE coaepskaHue

Metoabl 1 (popMBbI OPraHU3aANMU 00yUeHHsA. XaPAKTEePUCTUKA 1eTeIbHOCTH
00y4arouuxcs

Yucaa (11 v)

Uucna B mpenenax  MWIIMOHA:
YTeHHE, 3aIMCh, opa3psAaHOE
CpaBHEHUE, YIOPSJ0UCHUE.

Yucio, Oonblllee WIM MEHbIIEE
JIaHHOI'0 YHCJia Ha 3aJaHHOE YHCIIO
pa3psAIHBIX CIWHWI, B 3aJaHHOC
YHUCIIO pas.

CBolicTBa MHOT'O3HAYHOTI'O YHCJIA.
JlormonHeHWe dYmcia A0 3aJaHHOTO
KpYyTJIOTO YHCIa.

YopaxHeHus: YCTHasgE ¥ NMHUChMEHHAas pa0doTa ¢ YHCIAMHU: 3aMCh MHOTO3HAYHOTO
Yuclia, €ro NpPEICTaBICHHE B BHUAE CYMMbl Pa3psAIHBIX CIaraeMbIX; KIAcChl H
pa3psAnbl; BHIOOp YMCENl C 3aJaHHBIMH CBOMCTBaMHU (YUCIIO Pa3psIHBIX €IWHHUIIL,
4ETHOCTD U T. 1.).

MogenupoBaHie MHOTO3HAYHBIX YHCEJ, XapaKTepUCTHKAa KJIAcCOB U pa3psioB
MHOT03HAYHOT'O YHCIIA.

YueOHbIit auanor: GopMyIupoBaHHE U TPOBEPKA UCTHHHOCTH YTBEP)KICHHSI O YHCIIE.
3anuch 4YKcna, OOJIAJaloONIero 3a/JlaHHbIM CBOMCTBOM. HaspiBaHuMe U 0O0BsSCHEHHE
CBOMCTB uyHcia: 4ETHOE/Heu€THOe, Kpyrioe, TpEX- (Y4eThIpéX-, MATH-, IIECTHU-)
3HA4YHOE; BEJICHHE MaTEeMaTHUYECKUX 3aruceil.

PabGorta B mapax/rpymnmax. YmnopsaodeHHe MHOTo3HayHbIX yucen. Kimaccudukamms
YHCeIl [0 OTHOMY-/IBYM OCHOBaHMsIM. 3aIllUCh OOIIET0 CBOMCTBA IPYIIIBI YHCEIL.
[TpakTrueckue paboOThl: yCTaHOBJIEHHUE MpaBUia, 10 KOTOPOMY COCTaBJIEH P/l YUCEIL,
NPOJOJDKEHHUE PsiJia, 3aroJIHEHHE MPOMYCKOB B PSALY YHCEN; OMHCAHUE TOJIOKEHUS
Yrclia B PsiIy YUCel.

Beauuunsbi (12 4)

Benu4uHsI: CpaBHCHHC 00BEKTOB IO

Mmacce, JUTHHE, IUIOIIAIH,
BMECTUMOCTH. EAWMHMIIEI MacChl —
[IEHTHEpP, TOHHA,  COOTHOIIEHUS

MEXK]ly EUHULIAMU MACCHI.
Enuauner Bpemenu (CyTKH, HEAEIs,

OO6cyxIeHne MpaKTUIeCKNX CUTyaluid. Pacro3HaBaHue BEIUYUH, XapaKTEPU3YIOLTUX
MpoIiecC IBMKEHUS (CKOPOCTh, BPEMS, pacCTOSHUE), pabOThl (MPOU3BOAUTEIHLHOCTh
Tpyna, Bpems paboTel, 00BbEM paboT). YcCTaHOBIEHHE 3aBUCHUMOCTEH MEXKIY
BEJIMYMHAMU. YTIOPsI0YEHHE IO CKOPOCTH, BPEMEHH, Macce.

MonenupoBaHue: COCTaBICHUE CXEMBbI ABMKECHUS, Pa0OTHI.

KommentupoBanue. [lpencrtaBieHue 3HAaYEHWsS BEIWYHMHBI B Pa3HBIX CIMHHIIAX,

MecCsSI, TOJ, BEK), COOTHOIICHHE | MMOIIArOBBIN Mepexo] OT 6oee KPYIMHBIX eTUHHI] K 00JIee MEIKUM.

Mex 1y HuMH. Kanenaape. [IpakTuueckne pabOTHI: CpaBHEHHWE BEIMYWH W  BBIMOJHEHWE  JCHCTBUMN
Emuauner  anuael (MWuaMeTp, | (yBenWYeHHE/YMEHBIIIEHHE Ha/B) ¢ BeNIWYMHAMHU. BbIOOp UM HCMOIB30BaHUE
CaHTHMETD, JELUMETD, METp, | COOTBETCTBYIOIIEH CUTYaIlMU €IUMHUIBI M3MepeHus. HaxoxxaeHue 10711 BETMYUHbBI Ha
KWJIOMETp), MUIonaau (KBaJgpaTHBIM | OCHOBE COAEPKATEIBLHOTO CMBICIA.

METP, KBaJIpaTHbBIN nenuMetp, | JuddepennupoBanHoe 3amanue: oQOpMICHHE MaTeMaTHUYECKOW 3alvCH: 3alUCh B




KBaJpaTHBIN CaHTHMETP),
BMECTUMOCTH  (JIUTP),  CKOPOCTH
(KHJIOMETpBI B 4ac, METPHI B MHHYTY,
METphl B CEKYHNy); COOTHOLICHHE
MeX1y enuHunamu B npenenax 100
000.

Jlonst BeNWYHMHBI BPEMEHH, MAacChl,
JUINHBL.

BUJE PABEHCTBA (HEPABEHCTBA) pe3ysbTaTa pPa3HOCTHOIO, KPAaTHOI'O CpaBHEHMS
BEJIMYMH, YBEIMUEHHs/YMEHbILIEHHS 3HAYCHHs BEJIMUMHBI B HECKOJIBKO pas3.
[TponieieBTHKA MCCIEAOBATENBCKOW paOOThI: ONPEACNATh C MOMOIIBIO U(PPOBBIX U
aHaJIOTOBBIX IPUOOPOB Maccy MpenMeTa, TeMIIEpaTypy (Hanpumep, BOAbI, BO3IyXa

B IIOMEIEHNN), CKOPOCTb JABM)KEHHS TPAHCIHOPTHOIO CPEJNCTBA; ONPENEIATH C
IIOMOLIBI0 U3MEPUTENIBHBIX COCYZOB BMECTUMOCTD; BBIIOJHATH MPUKUAKY U OLEHKY
pe3yJibTaTa U3BMEPEHUN.

ApudpmMernueckue
aeiicrBus (37 4)

ITucemenHOR CJIIOKCHUC, BBIYUTAHHC
MHOI'OBHAYHBIX YHCCII B IIPCALCiIax

MUJIJIMOHA. ITuceMenHOEe
YMHOEHHE, eJIeHne
MHOT'03HaYHBIX qucen Ha

OJIHO3HAYHOE/IBY3HAYHOE  YHCIIO;
JICJIECHHEe C  OCTaTKoM  (3amuch
yroikoMm) B pezaenax 100 000.
VYmuoxenne/nenenne uHa 10, 100,
1000.

CaoiicTBa apupMeTHUIECKuX
JEUCTBUA W HUX IPUMEHEHUE I
BBIYHCIICHHH. Ilonck  3HaueHUs
YHCIOBOTO BBIPAXKEHUS,

COAEPIKAIIETO HECKOJIBKO JICWCTBHUI
B mnpexenax 100 000. IIposepka
pe3yJbTata BBIYHUCICHUH, B TOM
YHCJIE C TIOMOIIBIO KAJIBKYJISITOPA.

PaBencTso, coJiepKaiee
HEU3BECTHBII KOMIIOHEHT
apuhMeTUIECKOTro JIEUCTBUA:

3alliCh, HAXOXXJICHUE HEH3BECTHOTO
KOMITIOHEHTA. Y MHOXEHHUE U JeJICHUE
BEJIMYUHBI HA OJTHO3HAYHOE YUCIIO.

VYipakHeHusi: yCTHbIE BBIUMCIEHMSI B IIpeseiax cTa U CllydasX, CBOJAUMBIX K
BBIUMCJICHUSM B Tpelenax cra. AJropuTMbl I[HCBMEHHBIX — BBIYMCIICHUH.
KomMmeHTHpOBaHHE X012 BBITOJHEHHUS apU()METHUECKOTO JEHCTBUS 10 alTOpUTMY,
HaXO0KJICHHUsl HEM3BECTHOTO KOMIIOHEHTa apu(hMETHUECKOro AeHCTBUS.

Y4eOHbIi nuanor: o0CyXIeHHE JONYCTHMOTO pe3yabTaTa BBITOJHEHHS ACUCTBUS Ha
OCHOBE 3aBHCHUMOCTH MEX/1y KOMIIOHEHTaMM U pe3yJbTaTOM JeHcTBUS (CIOXKEHUS,
BbIUWTAHUS, YMHOXXCHHUS, NEJIECHUSA). YIPaXHEHUS: NPOrHO3MPOBAHHE BO3MOMXHBIX
OMOOK B BBIYUCIEHHUSX IO QITOPUTMYy, MpPHU HAXOXKJICHUM HEU3BECTHOTO
KOMIIOHEHTa apu(PMETUUECKOTO JIeHCTBUS.

3amaHus Ha MPOBEACHUE KOHTPOJIA U caMOKOHTpoisi. [IpoBepka xoja (COOTBETCTBUE
QITOPUTMY, YacCTHbIE CJIy4dau BBIIIOJIHEHUS MAEWCTBUN) WM pe3yipTaTa JEHCTBUS.
IIpumeHeHne NPUEMOB YCTHBIX BBIUMCIECHHMM, OCHOBAaHHBIX Ha 3HAaHUM CBOMCTB
apu@meTHyecKux AercTBUM U cocTaBa uucia. [IpoBepka NpaBUIBHOCTH HAXOXKICHUS
3HAYEHUsl YMCIIOBOIO BBIpaKEHHs (C OMOpOil Ha MpaBWJIa YCTAHOBJIEHHUS IOPSAIKA
JNEeNCTBUI, alIrOpPUTMbl BBINOJHEHUS AapU(PMETHUYECKUX JACUCTBUM, NPUKHUIKY
pe3yibTara).

PabGora B rpynmax: MpHUBEAEHHE MNPUMEPOB, WUTIOCTPUPYIOIIUX CMBICI U XOJ
BBINOJIHEHUS apU(PMETHUECKUX JIeHCTBUIA, CBOMCTBA JeHCTBUH.

[TpakTueckre paOOTHI: BBHIMOJHEHHE CJIOXKEHUS M BBIYMTAHUSA IO aJITOPUTMY B
npenenax 100 000; BbIMOTHEHME YMHOXKEHHS W JACIEHUS. YMHOXEHHE M JACIICHUE
Kpyribix uucen (B Tom uymcie Ha 10, 100, 1000). Vcnons3oBanue OYyKB Juis
0003HAueHMsI 4YHCeN, HEW3BECTHOrOo KOMIIOHeHTa JeictBus. Ilonck 3HaueHus
YHCJIOBOTO BBIpaKEHUS, cojiepskaniero 3—4 nelictBus (co ckookamu, 0e3 CKoOOK).
HaGnronenue: mpuMmepbl palMOHAIBHBIX BbIYUCICHUNA. Vcmonb3oBaHuEe CBOMCTB
apuMeTUYECKUX NEeHCTBUM JJIs1 y100CTBa BBIUMCICHUN.




Pabora B mapax/rpynmax. IIpumeHenne pa3HbIX crocoOOB MPOBEPKH MPaBHILHOCTH
BblUKCICHUN. Mcnonp3oBaHue KampKymnsaTOpa Ul IPAKTHYECKUX  pPacdEToB.
[Ipukuaka M OLEHKAa pe3yJbTaTOB BBIYMCIEHUS (pEalbHOCTh OTBETA, IPUKUIKA,
nocienHss uudpa pesyapTara, o0OpaTHOE JIeHCTBHE, UCIIOJIb30BaHUE KAIbKYIISITOPA).

TexcroBble 3agauu (21 4)

PaGora ¢ TekcroBoi  3ajauci,
pelIeHue KOTOpOH Ccoaepk uT 2—3
JNEUCTBUSI: aHAIM3, IPEICTABIICHUE
Ha MOJIENIN; IJIAHUPOBAHHUE U 3aIUCh

pEUICHUS, TPOBEpKA pEIICHHUS W
OTBETA.

Ananus 3aBUCHMOCTEH,
XapaKTEPU3YIOIIUX MIPOIIECCHI:
JIBUKCHHUS (cKkopoCTB, BpeMms,
PO ICHHBIN yTh), paboThI
(TIpOU3BOIUTEITHHOCTD, BpeMms,

00bEM  paloThbl), KYIIU-TIPOJIAXKHU
(1eHa, KOJIMYECTBO, CTOMMOCTb) U
pellIeHHe COOTBETCTBYIOLIMX 3a/ad.
3amaun Ha YCTAHOBJIEHHWE BpPEMEHU
(Hayano, MPOJOJDKUTENBHOCTh U
OKOHYaHUE  CcOoObITUSA),  pacuéra
KOJINYECTBA, pacxo/la, U3MEHEHHUs.

3agaud  Ha  HaxXOXKIEHHWE  JIOJIH
BEJIMYMHBI, BEJIMYMHBI MO €€ JoIe.
Pa3neie CrocoObl peneHus
HEKOTOPBIX BHJIOB U3YUEHHBIX 3a/1a4.
Odopmnenue pereHus o
JNeHCTBUSAM C  MOSICHEHHEM, IO
BOIIPOCaM, C TIOMOIIBIO YHCIOBOTO

MonenupoBanue TekcTa 3amgadd. VICmonbp30BaHHE T'E€OMETPHUYECKUX, TpaduuecKkux
00pa3oB B X0JI¢ PEUICHUS 3a1a4H.

OO6cyxaenne crocoba perieHus 3aaa4u, (GOPMBI 3alMCH PEIICHUS, PEATbHOCTH U
JIOTHYHOCTH OTBETA Ha BOIPOC. BIOOp OCHOBaHUS M CpaBHEHUE 3a]1a4.

PabGora B mapax/rpynnax. Pemenue apupmernueckum crmocobom 3amad B 2—3
neiictBusi. KoMMeHTHpOBaHUE TAIOB PEIICHUS 33/1a4H.

[TpakThdeckass paboTa: HaXOXKIECHUE JIONHM BEIMYHMHBI, BEIUYHHBI 1O €€ JoJe.
OdopmiieHne MaTeMaTHYECKON 3aliCH: TIOJTHAsI 3alUCh PEIICHUS] TEKCTOBOW 3ajauu
(Mozenb; penieHue IO JEHCTBUSAM, IO BOMPOCAM WM C TOMOIIBIO YHUCIOBOTO
BBIpKEHUS; POPMYIIUPOBKA OTBETA).

Pa3Hble 3anucu pemenns OJHOW U TOU K€ 3aJa4H.

BBIp)KEHUSI.
IIpocTpancTBeHHBbIE Harmsinuele  mpeacraBneHuss o | MccnenoBaHue oOBEKTOB OKPYXKAKOIIErO MHUpA: COMOCTABIEHHE MX C WU3YYEHHBIMHU
OTHOLICHHS U | CHMMETPHH. Ocsp CUMMETPUHU | TEOMETPUUECKUMH (hopMamH.

reoMeTpuyeckue (purypsol

¢burypsl. Durypsl, UMeEOUIME OCh

KomMMmenTHpoBaHue xoa u pe3yiabTaTa noucka HHGOpMaluu O MIOMAAN U cocobax




(20 v)

cummerpun.  OKpY)KHOCTb, KpYT:
pacrio3HaBaHME€ M U300paKeHHE;
IIOCTPOEHHUE OKPYKHOCTHU 3aJaHHOI'O
panuyca.

ITocTpoenue M3y4YEHHBIX
reOMEeTPUYECKUX (PUTYp ¢ MOMOILBIO
JMHENKY, YTOIbHUKA, LIUPKYJISL.
[TpocTpaHcTBEHHBIE
reoMerpuueckue QuUrypsl  (Tena):
map, Ky0, [MIMHApP,  KOHYC,
NUPAMUJIA; ux pasnuyeHue,
Ha3bIBaHUE.

KoncTtpyupoBanue: pa3bueHue
burypsi Ha IPSIMOYTOJIBHUKH
(kBagpaTel), COCTaBJIEHHE (QUIYp U3
HPSIMOYTOJIBHUKOB /| KBaJIpaToB.
[lepumerp,  miaom@aap  GUrypsl,
COCTaBJICHHOU u3 JIBYX-TpEX
IPSIMOYTOJIBHUKOB (KBaJIpaToB).

e¢ HaxoxzaeHus. DopMylIHpOBaHHWE W TPOBEPKA HCTHHHOCTU YTBEPXKICHUH O
3HAQUEHHUAX  TEOMETPHUYCCKMX  BEJIMYMH.  YOpPaXHEHHA:  rpapuyeckue U
M3MEPUTENIbHBIC EHCTBUS MPH BBHIIOJHEHUU M3MEPEHHUI M BBHIYMCICHUH MEepUMeTpa
MHOTOYTOJIbHHKA, TUIOLIAN MPSIMOYTOJIbHUKA, KBaJIpaTa, GUTypsl, COCTABICHHON U3
IPSMOYTOJIbHUKOB.

[lpakTrueckue pabOTHI: HAXOXKICHUE IUIOMAAW (HUTYPHI, COCTaBICHHOM U3
NPSIMOYTOJIBHUKOB (KBaJpaToB), CPAaBHEHHE OJHOPOJIHBIX BEIMYWH, WCIOIH30BAHUE
CBOWMCTB NPSIMOYTOJIbHUKA M KBajpaTa Jilsl pelIeHus 3a1ad.

KoncrpyupoBanue, nzobpaxenue (uryp, UMEIONIMX OCb CUMMETPHH; TOCTPOCHUE
OKPYXXHOCTM  3aJlaHHOTO  pajMyca C T[OMOINBIO HHPKynsa.  M3o0paxkenue
reOMETPHUECKUX (DUTYD C 33JaHHBIMU CBOHCTBAMH.

VY4eOHblil 1uanor: pasindyeHue, HazpiBaHue (Guryp (IpsAMoi yroi); reOMeTpUYECKUX
BEJIMYMH (TIEpUMETp, IUIOIIA/b).

KomMmeHTHpOBaHne Xozma M pe3yibTaTa MOMCKa HMH(POPMAIMH O T€OMETPHYECKHX
durypax W HX MOJACIIX B OKpYXKalomeM. YNpPaXHEHUS Ha KIACCUPHUKAIHIIO
reOMETPUUECKUX (PUTyp MO OJHOMY-JBYM OCHOBaHMSM. YTIPaXHEHUS HA KOHTPOJIb U
CaMOKOHTPOJIb JeaTeIbHOCTH. OTpeiesieHne pa3sMepoB B OKPYKAIOIIEM U Ha YePTExe
Ha IJ1a3 U C TOMOIIbIO U3MEPUTENBbHBIX IPUOOPOB.

MaremaTuyeckast
uHpopmanus (15 v)

Pabota c YTBEPKACHUSIMHU:
KOHCTPYHPOBaHUE, MIpOBEpKa
UCTUHHOCTH; COCTaBJICHUE u
IIPOBEPKA JIOTUYECKUX PACCYKICHUU
npu pemieHUH 3amad. [Ipumepsr u
KOHTPIIPUMEDPHI.

JlanHBIe O peaNbHBIX NpoIEeccax H
SBIICHUSAX  OKPYXAIOIero  MHpa,
MPEJICTABICHHBIE Ha  CTONOYATHIX
JuarpaMmax, cxeMmax, B TaOiuIax,
tekctax. COop MareMaTH4ecKuX
JAHHBIX O 33JTaHHOM 00BEKTe (YucIe,
BEIINYMHE, reOMeTPHUECKOMN
¢urype). Ilouck wunbopmaruu B

HuddepenumrpoBanHoe  3ajaHue:
MaTeMaTU4eCKON TEPMUHOJIOTUH.
MaremaTnueckas ~ XapakTepUCTUKa  MpeajiaraeMod  JKUTEHCKOW  CUTYyallMH.
®opMyIMpoOBaHUE  BONPOCOB Ui  TOWCKA  YHUCIOBBIX  XapaKTEPHUCTHK,
MaTeMaTHYeCKUX  OTHOLIEHMH M 3aBUCHUMOCTEeH  (IIOCIeOBAaTEIbHOCTh U
MPOJOKUTEIBLHOCTD COOBITHI, TIOJIOKEHUE B IPOCTPAHCTBE, (POPMBI U pa3MephI).
PaGota B Trpymnmax: oOCyXJIeHHE CHUTyallMii HCIOJNb30BaHUS MPUMEPOB H
KOHTpripuMepoB. [lnanupoBanue cOopa JaHHBIX O 3aJaHHOM O0OBEKTe (YHCIe,
BEJIMYMHE, T€OMETPUYECKO purype).

HuddepenurpoBanHoe  3aaaHue:  opopmiieHME  MaTeMaTHYeCKOW  3amMCH.
[IpencraBnenue uHGOpMaAMK B MPEAJOKEHHONM WIM CAMOCTOSITENIbHO BBIOpAHHOM
¢dopMme. YcTaHOBIEHHE HCTUHHOCTH 3a/laHHBIX U CAMOCTOSATEIBHO COCTaBICHHBIX
YTBEPXKICHUM.

[TpakTuyeckue paboThl: y4yeOHbIE 3ajaul C TOYHBIMU M NPUOIMKEHHBIMU JAHHBIMH,

KOMMCHTHUPOBAHHNC C HCIIOJIBb30BaHUECM




CIIDaBOYHOM  JIATEpaType,  CeTH
Nurtepuer.

3anuch uHpOpMaLUn B
peI0KEHHON Tabunuie, Ha
croyibyaToil quarpamme. JlocTynHbie
JJIEKTPOHHBIE CpEACTBa OOYyYeHHs,
MOCOOMs, HMX MCIOJb30BAaHUE IO

PYKOBOJICTBOM nejarora U
CaMOCTOSTEIBHO. [IpaBuia
Oe3omacHoOM paboThI c
AIIEKTPOHHBIMU HUCTOYHUKAMU
uHpopmanuu.

ANTOpUTMBI 711 pEeLIeHUs] y4eOHbIX
U NMPAaKTHUYECKUX 3a]a4

JOCTYITHBIMU 3JICKTPOHHBIMU CpPEACTBaMHU 00ydeHHs, mocodusiMu. Mcmomp3oBaHue
IPOCTEHIIMX IIKAJI U U3MEPUTENIbHBIX IPHOOPOB.

Yuebubiit nuanor: «lIpuMeHeHHE aJrOpUTMOB B Y4YEOHBIX U IPAKTHUECKUX
CUTYaLUSIX».

PabGora ¢ wuHbopmanueil: dYreHue, NpeAcTaBiIeHUE, (HOPMYIHMPOBAHHE BBIBOJA
OTHOCHUTEJIBHO JIaHHBIX, HPEJCTAaBICHHbIX B TabMM4HOM Qopme (Ha Iuarpamme,
cxeme, apyroil monenu). PabGora B mapax/rpynmax. Pemenne pacu€THBIX, MPOCTHIX
KOMOMHATOPHBIX M JIOTHYECKUX 3ajad. [IpoBefeHre MaTeMaTHYeCKUX MCCIEeI0BaHUI
(Tabnuua Ci0XEHUsT U YMHOXKEHUs, psAIbl 4MCel, 3aKOHOMEpHOCTH). lIpumMeneHue
npaBui 6€30MacHON PaboThI C 3JEKTPOHHBIMU UCTOYHUKAMHU MH(POPMALIUH.
[IponeneBTHKa HMCCIEAOBATENbCKOM  PadOTHI:  pelleHHEe KOMOMHATOPHBIX U
JIOTMYECKUX 3ajjau

Pe3epB (20 u)




5 KJIACC
(136 YACOB)

Tema, pa3aen Kypca,
NMPUMEpPHOe KOJIUYeCTBO
4acos

IIpeameTHoOE coaepskanue

Metoabl 1 (popMBbI OPraHU3aANMU 00yUeHHsA. XaPAKTEePUCTUKA 1eTeIbHOCTH
00y4arouuxcs

Yucaa (11 v)

(moBTOpEHUE u 3aKpEIUICHUE
u3ydeHHoro B 1, 2, 3, 4 kiaccax)
Uucna B mpenenax  MMIUIMOHA:
YTEHUE, 3allCh,  IOPA3PSATHOE
CpaBHEHHUE, YIIOPSIIOUECHHUE.

Yucno, Oojblee WIM MEHbLIEE
JAHHOTO 4HKCja Ha 3aJJaHHOE YHCIO
paspsHBIX €OUHMI, B 3aJaHHOE
YHCIIO pa3.

CBolicTBa MHOTO3Ha4YHOT'O YHCIIA.
JloronHeHue 4ucnaa A0 3aJaHHOTO
KpYTJIOro 4Hcia.

YopaxHeHus: YCTHasgE ¥ NMHUChMEHHAas pa0doTa ¢ YHCIAMHU: 3aMCh MHOTO3HAYHOTO
Yuclia, €ro NpPEICTaBICHHE B BHUAE CYMMbl Pa3psAIHBIX CIaraeMbIX; KIAcChl H
paspsAasl; BHIOOp YMCENl C 3aJaHHBIMH CBOMCTBAMH (YMCIIO Pa3psIHBIX €IUHHIIL,
9ETHOCTD U T. 1.).

MogenupoBaHie MHOTO3HAYHBIX YHCEJ, XapaKTepUCTHKAa KJIAcCOB U pa3psioB
MHOT03HAYHOT'O YHCIIA.

VY4eOHblit uanor: GopMyarupoBaHHE U TPOBEPKA HCTHHHOCTU YTBEPXKACHHUS O YHUCIIE.
3anuch 4yucna, oONagaroniero 3aJaHHbIM CBOMCTBOM. HaspiBaHue M 0OBsCHEHUE
CBOMCTB uyHcia: 4E€THOe/Heu€THOe, Kpyrioe, TpEX- (Y4eThIpéX-, MATH-, IIECTHU-)
3HA4YHOE; BEJICHHE MaTEeMaTHUYECKUX 3aruceil.

PabGorta B mapax/rpymnmax. YmnopsaodeHHe MHOTo3HayHbIX yucen. Kimaccudukamms
YHCeIl [0 OTHOMY-/IBYM OCHOBaHMSIM. 3alIUCh OOLIET0 CBOMCTBA IPYIIIBI YHCEIL.
[TpakTryeckue paboOThI: yCTaHOBJIEHHUE MPaBUia, 10 KOTOPOMY COCTABIIEH PsAJl YHCEl,
NPOJOJDKEHHUE PsiJia, 3aroJIHEHHE MPOMYCKOB B PSALY YHCEN; OMHCAHUE TOJIOKEHUS
YHCJIa B PSIY YHCE.

Beauuunsbi (12 4)

(moBTOpEHUE H 3aKperieHue
u3ydeHHoro B 1, 2, 3, 4 ximaccax)
BenuuuHbl: cpaBHEHHE OOBEKTOB IO

Macce, JUTHHE, IO,
BMECTUMOCTH. EQWHMIIEI MacChl —
[IEHTHEpP, TOHHA,  COOTHOIIEHUS

MEXIYy €IUHULIAMH MaCCHhl.
Enununer BpemMenu (CyTku, HeEAes,
MecsIl, TO0Jd, BEK), COOTHOIICHHE
Mexy Humu. Kanennape.
Eguaunel bl (MAJUTUMETD,
CaHTHMETD, JELIUMETD, METp,

OO6cyxneHne MpakTUYeCKuX cuTyanuid. Pacro3naBanue BeIMUWH, XapaKTEPU3YIOIIUX
MpoIiecC IBMKEHUS (CKOPOCTh, BPEMS, pacCTOSHUE), pabOThl (MPOU3BOAUTEIHLHOCTh
Tpynda, Bpems paboThl, 00BEM paboT). YCTaHOBIEHUE 3aBUCHUMOCTEH MeXIy
BEJIMYMHAMU. YTIOPsI0YEHHE IO CKOPOCTH, BPEMEHH, Macce.

MonenupoBaHue: COCTaBICHUE CXEMBbI ABMKECHUS, Pa0OTHI.

KommentupoBanme. IlpencraBieHue 3HAUEHUS BEJIMYMHBI B Pa3HBIX €IUHHIIAX,
MOIIATOBEIH Mepexo/] OT O60siee KPYIMHBIX eIUHUIL K 00JIee MEIKUM.

[IpakTnueckne  pabOTHI: CpaBHEHHWE BEJIMYMH W  BBIMOJHEHWUE  JIEUCTBUI
(yBennueHue/yMEeHbIIEHHE Ha/B) C BeIMYMHAMU. BpIOOp ©  HCHOIB30BAaHUE
COOTBETCTBYIOIICH CUTYyaIlMu €UHUIBI U3MepeHus. Haxoxaenune 10au BeTUYUHbBI Ha
OCHOBE COJIEPKATEILHOI'O CMBICIIA.

JuddepennmpoBannoe 3amanue: oQopMICHHE MATEeMAaTHYECKOW 3aluCH: 3aIliCh B




KWJIOMETp), IUIOmaau (KBaapaTHBIN

METp,  KBaJpaTHBIA  JIeUMETP,
KBaJpaTHBIN CaHTUMETP),
BMECTUMOCTH  (JIUTP),  CKOPOCTH

(KHJIOMETpBI B 4ac, METPHI B MHHYTY,
METpbl B CEKYHIY); COOTHOIICHHE
Mexy enuHunamu B npeznenax 100
000.

Jlonst BeNWYHMHBI BPEMEHH, MAacChl,
JUTUHBI.

BUJE PABEHCTBAa (HEpPABEHCTBA) peE3yJbTaTa pPa3HOCTHOIO, KPAaTHOI'O CpaBHEHUS
BEJIMYMH, YBEIMUEHHs/YMEHbILIEHHS 3HAYCHHs BEJIMUMHBI B HECKOJIBKO pas3.
[TponieieBTHKA MCCIIEAOBATENBLCKOM PaOdOTHI: OMPEIEATh C MOMOIIBI0 U(PPOBBIX U
aHaJIOTOBBIX IPUOOPOB Maccy MpeaMeTa, TeMIepaTypy (Harnpumep, BOAbl, BO31yXa

B IIOMEIIEHUH), CKOPOCTb JABM)KEHHUS TPAHCIOPTHOI'O CPEACTBA; OIPENEIATh C
IIOMOUIBI0 U3MEPUTEIIBHBIX COCYZOB BMECTHUMOCTD; BBIIOJIHATh IPUKUIKY U OLICHKY
pe3yJibTaTa U3BMEPEHUN.

ApudpmMernueckue
aeiicrBus (37 4)

(moBTOpEHUE u 3aKpEIUICHHE
M3YYEHHOTO B 3, 4 Kiaccax)

[TuceMeHHOE COXKEHHE, BHIYMTAHUE
MHOI'O3HAa4YHbIX YHCENl B Mpejaenax

MUJIJIMOHA. ITuceMenHOE
YMHOKEHHE, JIeJIeHue
MHOT03HAaYHBIX qucen Ha

OJIHO3HAYHOE/IBY3HAUHOE YHCIIO;
JIeIEeHe € OCTaTKoM  (3amuch
yroikoM) B pezaenax 100 000.
YwMmuoxenue/nenenne Ha 10, 100,
1000.

CaoiicTBa apupMeTHIeCKux
JEUCTBUA W HUX IPUMEHEHUE IS
BBIYHCIICHH. Ilouck  3HadeHUS
YHCIIOBOTO BBIPQKEHMUS,
COZEPIKAIIErO0 HECKOJBKO JIEUCTBUIA
B mnpexenax 100 000. IIposepxa
pe3yibTara BBIYHUCICHUH, B TOM
YHCJIE€ C TOMOILBIO KaJTbKYJISATOpPA.

PaBenctso, cojiepKaiee
HEU3BECTHBIM KOMITOHEHT
apruhMETHUIECKOTO JICHCTBHUSI:

VYipakHeHusi: yCTHbIE BBIUMCIEHMSI B IIpeleiax cTa U CllydasX, CBOJAUMBIX K
BBIUMCICHUSM B  TpeleNax cra. AJTOPUTMBI IHUCBMEHHBIX  BBIYMCICHUM.
KomMmeHTHpoBaHue X072 BBINOJIHEHUS apu(METUUECKOrO AEHCTBUS 1O aJrOpUTMY,
HaXO0KJICHHUs HEM3BECTHOIO KOMIIOHEHTa apU(PMeTHUECKOro JeicTBuU.

Y4eOHbIi nuanor: o0CyXIeHHE JOMYCTHMOTO pe3yJbTaTa BBITOJHEHHS ACUCTBUS Ha
OCHOBE 3aBHCHMOCTH MEX/1y KOMIOHEHTaMU M pe3yJbTaToOM AECUCTBUS (CIOXKEHU,
BbIUWTAHUS, YMHOXXEHHUSI, NEIEHUs). YTPaXKHEHUS: MPOrHO3ZMPOBAHHE BO3MOMKHBIX
OMOOK B BBIYUCIEHHUSIX IO QITOPUTMYy, MpPHU HAXOXKJICHUM HEU3BECTHOTO
KOMIIOHEHTa apU(PMETUYECKOTO JIEHCTBUS.

3amaHus Ha MPOBEACHUE KOHTPOJIA U caMoKoHTpouisi. [IpoBepka xona (COOTBETCTBUE
QITOPUTMY, YaCTHBIE CIy4yau BBINIOJHEHUS JAEUCTBUN) M pe3yabTaTa JCHCTBUS.
IIpumeHeHne NPUEMOB YCTHBIX BBIYHCICHHM, OCHOBAaHHBIX Ha 3HAaHUM CBOMICTB
apu@mMeTnuecKux AeicTBui 1 coctaBa yucina. [IpoBepka NpaBUIBHOCTH HAXOXKICHUS
3HAYEHUsl YMCIIOBOIO BBIpaKEHHs (C OMOpPOil Ha MpaBUJia YCTAHOBJIEHUS MOpPsJIKa
JNENCTBUI, aJIrOpUTMbI BBIOJHEHUS AapU(METHUYECKUX JACUCTBUN, NPUKHUIKY
pe3yJbTaTa).

PabGora B rpynmax: mNpUBEAEHHE MNPUMEPOB, WUTIOCTPUPYIOIIUX CMBICI U XOJ
BBINOJIHEHUS apU(PMETHUECKUX EHCTBUI, CBOICTBA AEHCTBHIA.

[TpakTiueckre paOOThI: BHINOJHEHHE CIOKEHUS M BBIYMTAHMS IO aITOPUTMY B
npenenax 100 000; BbINOJHEHHE YMHOXKEHHS W JACIEHUS. YMHOXKEHHE U JCIICHUE
Kpyribix uucen (B tom uymcie Ha 10, 100, 1000). Vcnons3oBanue OyKB Juis
0003HAueHMsI 4YHCeN, HEHW3BECTHOrOo KOMIIOHeHTa JeicTtBus. Ilonck 3HaveHus
YUCJIOBOTO BBIpAXEHUs, copepxaiiero 3—4 nerictus (co ckoOkamu, 0€3 CKOOOK).




3alIucCh, HaAXO0XIACHHUEC HCHU3BCCTHOI'O
KOMIIOHEHTa. Y MHOKEHHE U JCIICHUC
BCJIIMYHMHBI HA OAHO3HAYHOC YHUCJIO.

HaGnronenue: npumepbl paluoOHaNIbHBIX BbIYUCICHUH. Mcronb3oBaHue CBOWMCTB
apuMeTUYECKHUX JEHCTBUM M1l y100CTBa BRIUMCICHU.

Pabora B mapax/rpynmax. [IpuMeHeHrne pa3HBIX CIIOCOOOB MPOBEPKHU MPABUIHBHOCTH
BbIUMCIICHUM. Vcronp30BaHME  KaJIbKyJaATOpa Il IMPAKTUYECKUX  PACUETOB.
[Ipukuaka M OIEHKAa pPE3yJIbTAaTOB BBIUUCICHUS (PEATbHOCTh OTBETA, MPUKHUIKA,
nocyeHss mudpa pe3yabrara, o0paTHOE IeHCTBHE, HCIIOIb30BAHUE KAIBKYJIATOPA).

TexcToBble 3agauu (21 4)

(moBTOpEHUE u 3aKpEIUICHHE
M3YYEHHOTO B 3, 4 Kilaccax)

PaGora ¢ TekcToBOoi  3amauci,
pelIeHUEe KOTOpOH coaepkuT 2—3
JEHCTBUS: aHalu3, NpPEICTaBICHUE
Ha MOJIENIN; IJIAHUPOBAHUE U 3aIUCh

pelIeHus; TPOBEpPKa peIICHUs W
OTBeETA.

Ananus 3aBUCHMOCTEH,
XapaKTepU3YIOIUX MIPOLIECCHI:
JIBYDKEHUS (ckopocCTb, BpeMs,
IIPONICHHBIN yTh), paboThI
(TPOM3BOAUTEHHOCTb, BpeMmsl,

00BbEM  paloThl), KYIUIU-TIPOJIAXKHU
(1eHa, KOJIMYECTBO, CTOMMOCTH) U
pelleHHe COOTBETCTBYIOLIMX 3a/ad.
3amaun Ha YCTAHOBJIEHHWE BpPEMEHU
(Hayano, TNPOJOIDKUTENBHOCTE U
OKOHUaHUE  CcoObITHS),  pacuéra
KOJINYECTBA, pacxo/ia, N3MEHEHHS.

3agaun  Ha  HaXOXXIEHHWE  JIONIH
BEJIMYMHBI, BEJIIMYMHBI 1O €€ JoIe.
Pa3neie CHoco0bI peuieHus
HEKOTOPBIX BHJIOB U3YUYEHHBIX 3a/1a4.
Odopmnenue pereHus o
JNeHCTBUSAM C  MOSICHEHHEM, IO
BONPOCaM, C IMOMOUIbIO YHCIOBOIO

MogenupoBaHue TeKcTa 3aaa4yd. VICIob30BaHME TEOMETPHUYECKHX, TpadudecKux
00pa30B B X0/1€ PELICHUs 3a0a4H.

OO6cyxaenne crocoba pemieHust 3a1aqd, (OpMbI 3alUCH PEUICHUs, PEaJTbHOCTH U
JIOTMYHOCTH OTBETa Ha BOIpoc. BbIOOp OCHOBaHUS U CpaBHEHUE 3a]1ay.

PabGora B mapax/rpynnax. Pemenue apupmernueckum crmocobom 3amad B 2—3
neiictBusi. KoMMeHTHpOBaHUE 3TANOB pEIIeHUs 3a1a4H.

[IpakTuyeckas paboTa: HAXOXJACHUE JOJM BEIMYMHBI, BEIMYUHBI MO €€ JoJe.
OdopmiieHne MaTeMaTUYEeCKON 3alMCU: MOJIHAsl 3alUCh PEIICHUs] TEKCTOBOU 3ajjauu
(Mozenp; pemieHue MO JEHCTBUSAM, O BONPOCAM WJIM C TIOMOLIBIO YHCIOBOTO
BBIpa)XEHUS; OPMYJIMPOBKA OTBETA).

PasHble 3anucu peleHnst OJHOM U TOM XKe 3aa4H.




BBIPAKCHMSL.

IIpocTpancTBeHHBbIE
OTHOIIIEHUS U
reoMeTpuyeckue (pUrypsol
(20 v)

(moBTOpEHKE " 3aKperuIeHHe
M3YYEHHOTO0 B 4 KJ1acce)

Harnsgaele  mpencraBieHust o
CUMMCTpPUH. Ocb CUMMCTPUHU
¢urypel. durypsl, HMEOIUE OCh
cummeTrpun.  OKpYXHOCTb, KpYT:
pacro3HaBaHWE W W300pakKEeHHE;

IOCTPOCHHUE OKPYKHOCTHU 3aJlaHHOTO
panuyca.

ITocTpoenue N3y4YEHHBIX
reOMEeTPUYECKUX (PUTyp ¢ MOMOIIBIO
JIMHENKH, YTOJIbHUKA, IUPKYJIS.

[TpocTpaHcTBEHHBIE
reoMerpuueckue QuUrypsl  (Tena):
map, Ky0, IMIMHAP,  KOHYC,
MUpaMUIa; 1704 paznuyeHue,
Ha3bIBaHUE.

KonctpynpoBanue: pa3OueHue
burypst Ha OPSMOYTOJIbHUKH

(kBagpaTel), cocTaBlieHue Quryp us

HccnenoBanne 00BEKTOB OKPY)KAIOIIEr0 MHpPA: COMOCTABICHHE UX C W3YYCHHBIMHU
reOMETPUIECKUMHU (POpPMaMHU.

KomMmeHnTHpOBaHne X0/1a U pe3yabTaTa MOUCcKa HHPOPMAIMK O TUIOMIAN U COCo0ax
e¢ HaxoxaeHus. DopMynIHpPOBaHHWE W TPOBEPKA HCTHHHOCTU YTBEPXKICHUH O
3HAQUEHHUAX  TEOMETPHYCCKMX  BEIMYMH.  YIpPaXKHEHHS:  rpaduueckue U
WU3MEPUTENbHBIC JEHCTBUS MPH BHITIOJHEHUH M3MEPEHHU M BBIYMCICHUN TIepUMeTpa
MHOTOYTOJIbHHKA, TUIOLIAN NPSIMOYTOJbHUKA, KBapaTa, GUTYphl, COCTABICHHOW U3
PSIMOYTOJTBHUKOB.

[IpakTrueckue pabOTHI: HAXOXKACHUE IUIOIANM (HUTYPBl, COCTAaBICHHOW U3
NPSMOYTOJIBHUKOB (KBaJIPaToB), CpaBHEHHE OJHOPOJTHBIX BEIMYWH, MCIOIH30BAHUE
CBOWMCTB NPSIMOYTOJIbHUKA M KBajpaTa JiIsl pelIeHus 3a/1a4.

KoncrpyupoBanue, nzobpaxkenue (uryp, UMEIOIIMX OCh CHMMETPHUHU; TTOCTPOCHHUE
OKPYXXHOCTM  3aJJaHHOTO  pajuyca C T[OMOIIBI0 HHPKynsa.  M3o0paxkeHue
reOMETPHUECKUX (DUTYP C 3aJaHHBIMU CBOHCTBAMH.

VY4eOHbIil 1uanor: pasinuyeHue, HazbiBaHue (Guryp (IpsAMoi yroi); reOMeTpPUUYECKUX
BEJIMYMH (TIepUMeTp, IUIOMIA/b).

KomMmeHTHpOoBaHMe XoJla W pe3yibTaTa MOMCKa HH(OpPMAIMM O TeOMETPUYECKHX
durypax W HX MOJAEIIX B OKpYXKaloomeMm. YTpPaKHEHUS Ha KIacCHPUKAIIIO
reOMETPUUECKUX (PUTyp MO OJHOMY-IBYM OCHOBaHMSM. YTPaXHEHUS HA KOHTPOJIb U
CaMOKOHTPOJIb JeaTeIbHOCTH. OmpesiesieHne pa3MepoB B OKPYKAIOIEM U Ha YepTEKe

OpSIMOYTOJIBHUKOB ~ /  KBaJpaTOB. | Ha IV1a3 U C MOMOIIBIO U3MEPUTENBbHBIX PUOOPOB.
[lepumerp,  miaom@aap  (QUrypsl,
COCTaBJICHHOU u3 IBYX-TPEX
PSIMOYTOJILHUKOB (KBaJIpaToB).
MaremaTudeckast (moBTOpEHNE u 3akperuienue | AuddepenuupoBanHoe  3agaHue:  KOMMEHTHPOBaHME  C  MCIIOJIb30BaHHEM
uHopmanus (15 4) M3Y4EHHOTO B 4 Kj1acce) MaTeMaTUYECKON TEPMUHOIOTHH.
Pabora c yTBEpKACHUAMU: | Maremarnueckass  XapakTepUCTUKA  MPEMIaracMoW  KUTEHCKOW  CUTYallHH.
KOHCTPYHPOBAHHUE, npoBepka | PopMyIMpOBaHWE  BONPOCOB  JUII  TIOMCKAa  YHCIOBBIX  XapaKTEPHUCTHK,
VUCTUHHOCTH; COCTaBJICHUE U | MaTeMaTUYeCKUX  OTHOIIEHMH W  3aBUCHMOCTEHl  (TOCIEIOBaTeNbHOCTh U

MIPOBEPKA JOTUYECKUX PACCYKICHUN
npu peuieHud 3aznad. [Ipumepsr u
KOHTPIPUMEPHI.

MPOJOJKUTEIEHOCTD COOBITHI, TOJIOKEHUE B IPOCTPAHCTBE, POPMBI U pa3MephI).
PaGota B Trpymmax: oOCyXJIeHHE CHUTyallMii HCIONb30BaHUS MPUMEPOB H
KOHTprpuMepoB. [lmanmpoBanue cOopa JaHHBIX O 3aJaHHOM OOBEKTE (4ucIe,
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JlaHHBIE O peanpHBIX IIpoLeccax U
ABIICHUSX  OKPYXAloIIero  Mupa,
MPEJICTABICHHBIE HAa  CTOJOYaThIX
quarpammax, cxemax, B TaOiuuax,
tekcrax. COoOp MareMaTH4ecKux
JIAaHHBIX O 33JJaHHOM O00BEKTe (YucIe,
BEJIMYMHE, r€OMETPUYECKON
¢urype). Ilouck wuHbopManuu B
CIIDaBOYHOM  JIUTEpaType,  CeTu
HNuTepHer.

3anuch uHpOpMaUn B
peI0KEHHON Tabnuie, Ha
cTonbuaToil quarpamme. JloctymnHsie
JJIEKTPOHHBIE CpEACTBa OOYYeHHS,
[MOCOOMS, HMX MCIOJb30BAHUE IIOJ

PYKOBOJICTBOM nenarora "
CaMOCTOSTEIBHO. IIpaBuna
6e30macHoi paboTHI c
NEKTPOHHBIMH HUCTOYHHKAMHU
UHpOpMaLnH.

ANTOpUTMBI 7Sl pelieHus] y4eOHbIX
Y IIPAaKTHYECKUX 3a/1a4

BEJIMYMHE, TEOMETPUIECKOM urype).

HuddepenuupoanHoe  3agaHue:  opOpPMIICHME  MaTEeMAaTH4EeCKOH  3aIMCH.
[IpencraBienne WHGOPMAIMK B MPEAIOKEHHON WM CaMOCTOSITEIIBHO BBIOPAHHOM
¢dopme. YcTaHOBIEHHE HCTMHHOCTH 33aJaHHBIX U CaMOCTOSATENIBHO COCTAaBJICHHBIX
YTBEPKICHUM.

[TpakTyeckue paboThl: ydyeOHbIE 3aJjaud C TOUYHBIMU M NPUOIMKEHHBIMU JAHHBIMH,
JOCTYITHBIMU 3JICKTPOHHBIMU CpEACTBaMHU 00ydeHus, mocobusmu. Vcrnonp3zoBaHue
HPOCTEHIIMX IIKAT U U3MEPUTENIbHBIX TPHOOPOB.

VYueOnbiii nuanor: «lIpumeHeHune anropuTMOB B YYEOHBIX M IPAKTHUECKUX
CUTYaLUAX».

PaGora ¢ wH(popmanuei: ureHue, mpeaCTaBICHHUE, (OPMYIUPOBAHHE BBIBOJA
OTHOCHUTEJIBHO JIaHHBIX, HPEJCTABICHHbIX B TabauuHOW (opme (Ha nuarpamme,
cxeme, apyroil moaenu). Pabora B mapax/rpynmax. Pemenne pacu€THBIX, MPOCTHIX
KOMOMHATOPHBIX M JIOTHYECKUX 3ajad. [IpoBeeHre MaTeMaTuyecKuX MCCIeJOBaHUM
(Tabnuua cioXEeHUsI U YMHOXKEHUS, pAAbl yucel, 3akoHoMmepHocTH). [IpumeHeHue
npaBui 6€30MacHON paboThI C 3JEKTPOHHBIMU UCTOYHUKAMU UH()OpPMAIIHH.
[IponeneBTHKa HCCIEAOBATENbCKOM  padOTHI:  pelleHHe KOMOMHATOPHBIX U
JIOTUYECKUX 3314

Pe3epsB (20 u)

[Ipu pazpaboTke pabodeil mporpaMMbl B TEMAaTHUYECKOM IJIAHUPOBAHUM JOJKHBI OBITh YUTE€HBl BO3MOKHOCTH HCIOJB30BAaHUS 3JIEKTPOHHBIX
(unpoBbIX) 00pa30BaATENBHBIX PECYPCOB, SBIAIOMUXCA YI€OHO-METOANYECKUMH MaTepuaiaMu (MyJIbTUMEIUIHbIE TPOTPaMMBI, 3JIEKTPOHHbIE YYeOHUKU U
3aJJaYHUKH, 3JIEKTPOHHBIE OMOINOTEKH, BUPTYyallbHbIE JIA0OPATOPHH, UTPOBBIE MTPOrPAMMBI, KOJUIEKIIMH HHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), C YUETOM
UX JIOCTYITHOCTH ISl CITa0OBUISAIINX O0YYAIONIUXCS UCIIOIb3YEMbIMHU JUI OOYUYEHUSI U BOCIIUTAHMS Pa3IMYHBIX TPYII MOJIb30BaTeNeH, peICTaBIEHHBIMHY B
ANEKTPOHHOM (LIMGPOBOM) BHJIE U pealu3yromuMu auaaktudeckue Bo3moxHoctu WKT, comepikaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00
0o0pa3oBaHHH.
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