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COAEPXAHUME YYEBHOI'O IIPEAMETA
OcHOBHOE cojlepkaHue o0OydeHusT B IporpamMMme IpeicTaBileHO pasaenamu: «Yucna u
BENIMYMHB), «Apupmernueckue neictBus», «TekcroBble 3amaum», «lIpocTpaHcTBeHHBIE
OTHOILEHMSI U TeoMeTpuueckue purypol», «MaremaTuueckas MHGopMaus».
Yucjia v BeJIMYUHBI
Yucna B npesaenax MUIIJIMOHA: YTEHUE, 3allUCh, IOpa3psAJHOE CpaBHEHHUE ynopsaodeHue. Hucio,
OosbIIee MM MEHBIIEE JAaHHOTO YMCia Ha 33JJaHHOE YHCIIO Pa3psAIHBIX €IMHUL, B 3aJaHHOE
YHCIIO Pas.
Bennuunsl: cpaBHEeHHE 00BEKTOB IO Macce, JUIMHE, IO d, BMECTUMOCTH.
EnuHuipl Maccel — LEHTHEP, TOHHA; COOTHOIIEHUS MEXAY €IUHHUIIAMU MACCHI.
EnuHuLbl BpeMeHu (CyTKH, HEIENs, MECALL, TOJ, BEK), COOTHOLLIEHUE MEXKIY HUMMU.
Enununs! 1auHbsl (MIUITMMETP, CAHTUMETP, JELUMETP, METP, KUIIOMETp), IUIO0IIaa (KBaJpaTHbIN
METp, KBaJPAaTHBIA CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTU (KUIIOMETPHI B 4Yac, METPHI B
MUHYTY, METPBI B CEKYH]1Y); COOTHOIIIEHHE MexX 1y enunuiamu B npeaenax 100 000.
Jlonst BenMUMHBI BpEMEHU, MACChI, JUIUHBI.
Apudmernyeckue aeicTBUsA
[TuceMeHHOE coKeHue, BBIMUTaHHE MHOTO3HAYHBIX YHMCEN B IIpesenax MuuinoHa. Ilucemennoe
YMHOXXEHHUE, JeJIeHMe MHOTO3HAUHBIX YMCENl Ha OJHO3HAYHOE/JBY3HAYHOE YHCIIO B Mpeaenax
100 000; nenenne c octatkoM. Y MHOxKeHue/nenenne gHa 10, 100, 1000.
CpoiicTBa apupMeTHuecKuX ACUCTBUM M MX NpUMeHeHue Juis BbluucieHui. [louck 3naueHus
YHUCJIOBOTO BBIPAYKEHUS, COJEPKAIEro HeCKoibKo aeiicTtBuii B mpenenax 100 000. Ilposepka
pe3ysbTara BHIYUCICHUH, B TOM YHCIIE C IOMOIIBIO KAIbKYISATOpPA.
PaBeHnctBO, conepikaiiee HEU3BECTHBI KOMIIOHEHT apu(METHYecKoro MAEeMCTBUS: 3aIllCh,
HaXO0XJICHHE HEU3BECTHOIO KOMIIOHEHTA.
YMHOKEHUE U JIeJIeHHE BETMYMHBI Ha OJHO3HAYHOE YHCIIO.
TexcroBbI€ 321241
PabGora ¢ TekcroBoil 3amaueil, pemieHue KOTOPOW CONEPXKUT 2—3 JEHCTBUS: aHAIU3,
NpeJCTaBiIeHne Ha MOJIENH; IUIAHUPOBAHUE U 3allUCh pEIIEHHs; MPOBEpKa peIleHUs] U OTBETa.
AHanu3 3aBUCHMOCTEH, XapaKTepU3YIOIIMX MPOLECChl: JBUXKEHUS (CKOPOCTh, BpeMs,
NpOoiIeHHBIN MyTh), paObOThl (IPOU3BOJUTEIBHOCTD, BpeMs, 00bEM Pa0OThI), KYIIM MPOJaKU
(1ieHa, KOJIM4eCTBO, CTOMMOCTh) U PEIICHHE COOTBETCTBYIOIIMX 3aja4. 3aaull Ha YCTAaHOBJICHUE
BpeMEHH (HayaJslo, MPOJIOJKUTENBHOCTh U OKOHUYAHUE COOBITHS), pacuéTa KOJIMYEeCTBa, PacXoAa,
M3MEHEHHUs. 3aJjaul Ha HaXOXKJEHHUE JI0JIM BEIMUYMHBI, BEJIUUMHBI 110 €€ foie. Pa3Hble criocoObl
pelIeHUsT HEKOTOPBIX BHUJAOB H3yueHHbIX 3aaad. OdopmieHue pemeHus Mo JeHcTBUSAM C
MOSICHEHHEM, TI0 BOIIPOCaM, C TOMOIIbIO YHCIOBOTO BBHIPAYKEHUSI.
IIpocTpaHcTBEeHHBIE OTHOLIEHHUS M reOMeTpHYecKHe (PUrypbl
HarnsgHble npeacTaBieHnust 0 CAMMETPHH.
OKpyXHOCTb, KpYI: pacro3HaBaHHE M H300pakeHHe; IMOCTPOEHUE OKPYKHOCTH 3aJaHHOTO
panuyca. [locTpoeHre M3ydyeHHBIX T€OMETPUYECKUX (PUTYp C MOMOUIBIO JIMHEHKH, YrOJIbHHKA,
mupkyns. [IpocTtpaHcTBeHHbIE reomeTpuueckue (Gurypsl (Tena): map, KyO, HWIMHIpP, KOHYC,
NUpaMKJIa; pa3InyeHe, Ha3bIBaHUE.
KoncrpyupoBanue: pazouenue GpuUrypsl Ha MpsIMOYTOJbHUKHU (KBaApaThl), COCTaBIECHHE (GUTYp
U3 MPSMOYTOJIBHUKOB/KBaJJpaTOB.
[Tepumerp, miomaas GUrypsl, COCTAaBICHHON U3 IBYX, TPEX MPSIMOYTOJILHUKOB (KBaJIPaTOB).
MaremaTuyeckass uHGopManus
Pabora ¢ yTBep>KaAeHUSAMHU: KOHCTPYUPOBaHHE, TPOBEPKA UICTUHHOCTH; COCTaBJIEHUE U TPOBEpPKa
JIOTHYECKUX pacCyKJIeHUH MpU peleHn  3a1a4.
JlaHHBIE O pealbHBIX MpoIleccaXx M SBJICHUSAX OKPYXKAIOIIETO0 MHpa, MpEACTaBICHHBIE Ha
qyarpaMmax, cxemax, B Tabimunax, Tekcrax. COOp MaTeMaTH4ecKMX [aHHBIX O 3aJaHHOM
o0bekTe (uMcie, BeIMUMHE, reomeTpuueckoil ¢urype). Ilouck undopmanmmu B crpaBOYHOH
nuteparype, cetu MHTepHer. 3anuck nHGOPMAIMK B MPEIIOKEHHON Ta0JIMIle, HA CTOJI0YATON
arpaMmme.



JlocTymHbBIE 3JIEKTPOHHBIE CPEICTBA 00YydeHUs, MOCOOUs, TPEHAXKEPHI, UX HCIOIH30BAHUE IOJ
PYKOBOJCTBOM Iefjarora u camoctosarenabHo. [IpaBuia GezonmacHoi pabOThl € 3IEKTPOHHBIMU
UCTOYHMKaMu wuH(popMarmu  (3JeKTpoHHas (opma ydyeOHHMKA, SIIEKTPOHHBIE CJIOBapH,
o0Opa3oBaTelibHble CalThl, OPUEHTUPOBAHHBIC HA JIETEH MIIJIIIETO HIKOJIBHOTO BO3pacTa).
ANTOPUTMBI pelIeHNs YIeOHBIX U MPAKTHUECKUX 3a7ad.

YHuBepcaibHble ydeOHbIE 1eiiCTBHS

Yuueepcanvuvie nosnasamenvhvie yuebHvle Oelicmeus.

e OpHUEHTHPOBATHCS B H3YYCHHONM MaTeMaTH4YEeCKOW TEPMHUHOJIOTUU, MHCIIONIb30BaTh €& B
BBICKA3bIBAHUSX U PACCYKICHUIX;

e CpaBHMBAaThb MaTeMaTH4YeCKWe OOBEKTHl (YHCIIAa, BEIWYUHBI, TEOMETpHUYECKHUe (Urypshl),
3aMuChIBaTh TPHU3HAK CPAaBHEHUS; BHIOMpATh METOJ pEIICHUS MaTeMaTU4YeCKOH 3ajaadn
(amroput™ JeHCTBUS, NPUEM BBIUMCICHUS, CIOCOO pEIICHHs, MOJEIUPOBAHUE CHUTYaIlUH,
nepedop BapHaHTOB);

e OOHapYXHBaTh MOJIENIM U3YYECHHBIX TEOMETPUUECKUX (PUTYP B OKPYKAIOIIEM MHUPE;

e KOHCTPYHPOBATh I'€OMETPUYECKYIO (UTYpY, 00JaJaONIyI0 3a/laHHBIM CBOWCTBOM (OTPE30K
3aJJaHHOM JUIMHBI, IOMaHas ONpeAeNEHHON UTMHBI, KBAAPAT C 3a/IaHHBIM IIEPUMETPOM);

e KJIACCHU(PUIMPOBATH OOBEKTHI 1O 1 - 2 BEIOpaHHBIM MPHU3HAKAM;

e COCTaBJISTh MOJIEJIb MaTEMATHUECKOH 3a1auu, IPOBEPSITh €€ COOTBETCTBUE YCIOBUSAM 3a]1a4H;
e ONpENeNsiTh C TOMOIIBI0 IM(POBBIX ¥ AHAIOTOBBIX MPHOOPOB: Maccy IpenMeTa
(97EeKTpOHHBIE W TUPEBBIE BEChl), TeMmmeparypy (IpaayCHUK), CKOPOCTh JIBHKEHUS
TPAHCIIOPTHOTO CpeACTBa (MaKeT CIHAOMETpa), BMECTUMOCTh (C TMOMOIIBI0O H3MEPUTEIHHBIX
COCY/IOB).

Paboma c ungpopmayueii:

e TIPEICTABIATH UH(OPMALIUIO B pa3HbIX (hopMax;

e W3BJIEKATh M MHTEPIPETHPOBATH HH()OPMAIIHIO, TIPEJICTABICHHYIO B Ta0JIUIlE, HA JHAarpaMMe;
MCIIONIb30BaTh CIIPABOYHYIO JIUTEpaATypy AJs Moucka uHdopmaluu, B ToM urucie VHTepHeT (B
YCIIOBUSAX KOHTPOJIUPYEMOTO BBIXOA).

Yuueepcanvuvie kommynukamuervie yuebHvie Oelcmeus.

e JCIIOJIb30BaTh MAaTEMaTHUYECKYI0 TEPMHHOJIOTHIO JUISI 3alMCH PEIICHUS MPEIMETHOW WU
MPAKTUYECKON 3a1a4u;

e TPHUBOJIUTH NPUMEPHl W KOHTPIPUMEPHI JUIS TIOJATBEPIKIACHHS/OMPOBEPKCHHSI BBIBOJIA,
TUIIOTE3BI;

e KOHCTPYHPOBATh, YNTATH YHCIOBOE BHIPAKECHNUE;

e ONHUCHIBATh MPAKTHUYECKYIO CUTYAIMIO C UCIIOIb30BAaHUEM M3YUYE€HHON TEPMHHOJIOTUY;

e XapaKTEPH30BaTh MATEMATHYECKHE OOBEKTHI, SABICHHUS W COOBITHS C TIOMOIIBI0 M3yYEHHBIX
BEJIMYUH;

e COCTaBJISTh MHCTPYKIIHIO, 3aIIUCBIBATh PACCYKJICHUE;

e HMHUIUHUPOBATH OOCYXJICHHE PAa3HBIX CIIOCOOOB BBHIMOJHEHUS 3aJaHMs, MOMCK OIIMOOK B
peIIeHUN.

Yuusepcanvnvie pecynamusHule yuebnvie Oeticmeusi:

e KOHTPOJMPOBATH MPABHIHHOCTh W TIOJHOTY BBIOJIHEHUS alrOpUTMa apuPMETHIECKOTO
JIeCTBUS, pelIeHUs] TEKCTOBOM 3a/1a4H, TOCTPOSHUS T€OMETPHUECKON (PUTYPBI, U3MEPEHUS;

e CaMOCTOSITEIIHHO BBITOJIHATH MPUKHUJIKY U OIIEHKY pe3yJbTaTa N3MEpEHHI,

e HAXOAWTh, UCIPABIATH, MPOTHO3HPOBATH TPYAHOCTH M OIIMOKKM M TPYAHOCTH B pPEUICHUU
y4aeOHOM 3a/1auHn.

Cosmecmuas 0esimenbHOCMb:

e Yy4yacTBOBaTb B COBMECTHOH JEATEIbHOCTU: JOrOBApUBaThCA O croco0e peleHus,
pactpenensaTth paboTy MEXIy 4YiIeHaMH TPyNmbl (HampuMep, B CiIydae peHieHHs 3ajad,
TpeOyrommx mnepedopa OOJBIIOTO KOJIWYECTBA BAapHUAHTOB), COTJIACOBBIBATH MHEHHUS B XOE
MIOKCKA JI0Ka3aTeNIbCTB, BEIOOPA PAIlMOHAIBHOTO CIIOC00a;

e JIOTOBAPUBATHLCS C OJHOKIACCHUKAMU B XOJI€ OpPraHU3aIMK MPOSKTHON pabOTHI C BEIMYMHAMHU
(cocTaBieHHE pacHUCaHUs, MOJACUET JIEHET, OLIEHKAa CTOMMOCTH M Beca MOKYIKH, POCT U BEC
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4eJoBeKa, NpHOMKEHHAs OLEHKAa pacCTOSSHUH M BPEMEHHBIX HHTEPBAJIOB; B3BELIMBAHUE;
U3MEPEHHE TeMIIepaTyphl BO3JlyXa M BOJbI), reOMeTpuUecKuMu Qurypamu (BeiOOp (Gopmbl u
Jerajeid Npu KOHCTPYHMPOBAHMHU, pacu€éT W pa3MeTKa, NPHUKHIKA M OICHKa KOHEYHOI'O
pe3ynbTaTa).

MNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

W3ydenrne mMaTtemMaTHKU B 4 Kjiacce HampaBlIEHO HA JOCTHXKEHUE O0Y4YarOUIMMUCS JIMYHOCTHBIX,
METAaIPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JInuHoCTHBIE pe3yJIbTaThI

B pesynbrate m3ydenus mpeamera «Marematuka» y oOydaromerocs OyayT chopMupoBaHBI
CJIEIyIOIINE JTUYHOCTHBIE PE3YJIbTAThI:

e OCO3HAaBaTh HEOOXOAMMOCTh M3YYCHHMS MaTEeMAaTUKHU Ui aJanTalid K >KU3HEHHBIM
CUTYalUsIM, JJIsl Pa3BUTHS O0IIeH KyJIbTYyphl UeJIOBEKa;

e Ppa3BUTHUS CIIOCOOHOCTH MBICIHTbB, PACCYKAATh, BBIABUIATh MPEANONIOKEHHUS U JOKA3bIBATh
WM OIPOBEPraTh ux;

e TPUMEHSATH NPABUJIA COBMECTHOHN JEATEIBHOCTH CO CBEPCTHHKAMM, MPOSIBISATH CIIOCOOHOCTD
JIOTOBApUBATHCA, TUAUPOBATH, CIEAOBATh YKa3aHHSIM, OCO3HABATh JIMYHYIO OTBETCTBEHHOCThH U
00BEKTHUBHO OLIEHUBATh CBOW BKJIAJ] B OOIIUNA pE3yJIbTaT;

e OCBaMBaTh HABBIKM OpTaHHU3AIMK 0€30MaCHOTO MOBEACHUS B UH(DOPMALIMOHHOM cperie;

e TPUMEHATH MAaTEMAaTHKY JUIS PEIICHHs MPAKTHUYECKUX 3a]ad B MOBCEJHEBHOHN JKHU3HHU, B TOM
Yyclie MPU OKA3aHWW IMOMOIIM OIHOKJIACCHUKAM, IETSIM MJIAJUIEr0 BO3pacTa, B3POCIBIM M
TIOYKHMITBIM JTEFOJISIM;

e paboTaTh B CHUTYyalUsX, PACHIMPSIONIMX OMNBIT MPUMEHEHUS MAaTeMaTHYECKUX OTHOIICHUN B
peabHON KHU3HH, MOBBIIAIONINX UHTEPEC K MHTEIUICKTYAIbHOMY TPYIy M YBEPEHHOCTh CBOMX
CUJIaX TPU PELICHUH MOCTaBICHHBIX 3a/1a4, YMEHHE MIPEO0JIeBaTh TPYAHOCTH;

e OICHUBATH MPAKTUYECKHE U y4eOHBbIE CHUTYalluu C TOYKH 3PEHUS BO3ZMOKHOCTH NMPHUMEHEHUS
MaTEeMaTHKH JUIsl pallMOHATILHOTO U 3()(h)eKTUBHOTO PELIeHUs] y4eOHBIX M dKH3HEHHBIX Mpo0IeM;

e OIICHWBATH CBOM yCIIEXU B M3yYCHUN MaTEMAaTHKH, HAMEYATh MTyTH YCTPAaHEHHsSI TPYIHOCTEH;

e CTPEMUTHCS YIIyOJATh CBOM MaTeMaTMYeCKHEe 3HAHUS M YMEHHUs; TO0Jb30BATHCS
pa3HooOpa3HbIMM  WH(POPMALMOHHBIMH ~ CPEJICTBAMH  JUISI  PEHICHUS TPEUIOKEHHBIX |
CaMOCTOSITENIbHO BEIOPAHHBIX Y4eOHBIX MTPO0OJIeM, 3a/1ad.

MeTanpeaMeTHble pe3yJbTaThl

K xoHmy oOydenus y oOydaromierocss (GhOpMHUPYIOTCS CIEIYIOLMe YHHUBEpCAJIbHbIE YdeOHBIE
JICUCTBUA.

YHuBepcaibHble NMO3HABATE/IbHbIE YUeOHbIE 1eHCTBHS:

1) Baszosvle nocuueckue oelicmeaus:

e YCTAaHABIMBAThb CBSI3U M 3aBUCHUMOCTH MEX]y MaTeMaTHUYECKUMH OOBEKTaMM (YacTb-11€JI0€;
NPUYHHA-CIIE/ICTBUE; MPOTSHKEHHOCTB);

e TNPUMEHATH 0a30BbIE JIOTMYECKHE YHHBEpCaJbHbIE JEHCTBHUA: CpaBHEHUE, aHAaJM3,
kiaccudukanus (rpynmupoBka), 0000IIeHHE;

e TmpuOOpeTaTh IMpaKTUYeCKHe TIpadUuecKue M H3MEPHUTEIbHbIE HABBIKM [UIS YCIEIIHOTO
pemeHns y9eOHbIX U KUTEHCKUX 3a]1ad;

e TMPEJACTABIATH TEKCTOBYIO 3ajauy, €€ pelleHHe B BHJE MOJIENH, CXEMBbI, apu(pMeTHUecKOM
3aMuCcH, TEKCTa B COOTBETCTBUU C MPE/JIOKEHHON yueOHOM MpoOIeMOoid.

2) basosvle uccnedosamenvckue oeticmeus:

e TIPOSIBIISITH CITOCOOHOCTH OPHEHTHPOBATHCS B YUEOHOM MaTepHalie pa3HBIX pa3/ielioB Kypca
MaTeMAaTHUKH;

e TOHUMATh W aJEKBAaTHO WCIOJh30BATh MATEMATHYECKYI0 TEPMUHOJOTHIO: pPa3JInyarh,
XapaKTepu30BaTh, UCIIOIb30BaTh ISl PEILICHHS YUeOHBIX U MPAKTHUECKUX 3a7ay;

e NPUMEHATH U3YyYEHHbIE METOJbl T[O3HAaHUS (M3MEpEeHue, MOJAEIUPOBaHUE, Iepedop
BapHaHTOB).

3) Paboma c ungopmayueii:



e HAXOOUTh M UCIOJb30BaTh Uil pEIICHUS YYEOHBIX 3a/4ad TEKCTOBYIO, TpaduuecKyro
MH(POPMALIMIO B Pa3HBIX HCTOUHUKAX HHPOPMALMOHHOMN cpelibl;

e UHUTaTh, MHTEPIPETUPOBATh IpadUUecKu MpPECTaBICHHYIO MH(opMaIuio (cxemy, Tadnuiy,
yarpaMmy, Ipyryro MOJeIb);

e TMpPEACTaBIATH HMHPOPMAIMIO B 3aJaHHOH Qopme (IOMONHATH TaONUIly, TEKCT),
(bopMynupoBaTh YTBEpXkKAECHHUE 110 00pa3lly, B COOTBETCTBUHM ¢ TpeOOBaHUAMHU yueOHOM 3a1auu;

e TMPUHHUMATH NpPaBUiIa, OE30MACHO HCIOIB30BaTh NpeAsiaracMble AJICKTPOHHBIE CpPEACTBA U
UCTOYHUKU UH(POPMALIUU.

YHuBepcaibHble KOMMYHHMKATHBHbIE YUeOHbIe 1elHCTBHUS:

e KOHCTPYMPOBATb YTBEpXKIEHHs, MPOBEPSATb MX HCTHHHOCTb; CTPOUTb JIOTUYECKOE
paccyxaeHue;

e HCIIOJIB30BaTh TEKCT 3aJaHus sl OOBSICHEHUS CIIoco0a M XOJa pEelIeHUs MaTeMaTH4eCcKon
3a]a4u;

e (opMynHpOBaThH OTBET;

e KOMMEHTHPOBATH IPOIECC BBIYMCICHHUS, MOCTPOCHUS, PEUICHUS; OOBSCHITH IONYy4YCHHBIN
OTBET C UCHOJIb30BAHUEM U3YUEHHOM TEPMUHOJIOTHH;

e B MpOLECCE AMAJIOrOB MO OOCYXIEHHIO HM3YYEHHOTO MaTepuaja — 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CY)XKJIEHUs, OLEHMBATH BBICTYIJICHHUsSI YYaCTHHKOB, IMPHUBOAUTH JOKa3aTelIbCTBA
CBOEH MPABOTHI, POSBIATH ATUKY OOIICHHS,;

e CO3[aBaTh B COOTBETCTBMM C YUeOHOH 3ajaueil TEKCThI pa3HOro BUJA - ONMCaHUE (HaIpuMmep,
TreOMETPUYECKO (UTypHhl), paccyxaeHue (K MpUMepy, NMPH PEHICHWH 3ahadyd), WHCTPYKIHUS
(HampuMep, U3MEepEeHHe JUIMHBI OTPE3Ka);

e OpHEHTHPOBATBCSA B  QITOPUTMAax:  BOCIPOW3BOAWTH,  JOMONHATH,  HCIPABIATH
ne(OpMHUPOBAHHBIE;

e COCTAaBIISITh 110 AHAJOTHU;

e CaMOCTOSITEJIBHO COCTABIATH TEKCThI 3aJaHUN, aHAJTOTMYHbIE TUIIOBBIM M3YYEHHBIM.
YHuBepcajabHble peryJsiTUBHbIE YUeOHbIe 1elicTBHUA:

1) Camoopeanuzayus:

e IUIAHWPOBATH OTaNbl MPEACTOSIIEH pPadOTHI, OMPENENATh MOCIENOBATEIHHOCTh yUeOHBIX
JeUCTBUI;

e BBINOJHATH MPaBWIIa OE30MMaCHOTO HMCIOIB30BAHUS JJIEKTPOHHBIX CPEICTB, MpenaracMbiX B
npoiiecce 00y4eHusl.

2) CamoxkoHmponn.

e OCYHIECTBISATh KOHTPOJb IIpollecca U pe3yibTaTa CBOEH JAEATeNbHOCTH, OOBEKTHBHO
OILICHUBATh UX;

e BBIOMpATh U IPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CIIOCOOBI AEHCTBUI;

e HAXOIUTHh OIMMOKH B CBOEH paboTe, yCTaHABIWBATh WX MPHYUHBI, BECTH IOWCK ITyTeH
PEOI0JICHHS! OIINOOK.

3) Camooyenxa:

e TMpPEABUICTh BO3MOXKHOCTH BO3HUKHOBEHMS TPYIHOCTEH M oOmHMOOK, MpeaycMaTpuBaTh
crocoObl mX TmpeaynpexacHus (popMynnpoBaHHe BOIPOCOB, oOOpalieHHe K Yy4eOHUKY,
JIOTIOJTHUTEIIBHBIM CPeJICTBAM 00yU€HHsI, B TOM YHCIIE JIEKTPOHHBIM);

e OIICHUBATH PAMOHATBHOCTh CBOUX JICHCTBUH, 1aBaTh UM KaUeCTBEHHYIO XapaKTEPUCTHUKY.
CoBMecTHasl 1eITeJIbHOCTh:

e YYacTBOBATH B COBMECTHOW NEATEIFHOCTH: PACHPENENATh paboTy MEXIy YiICHAMH TPYIIITHI
(HampuMep, B Cilydae pelleHus 3a1ad, Tpedyromux nepedopa O00JbIIOro KOJIN4YecTBa BApUAHTOB,
NIPUBEICHUS IPUMEPOB ¥ KOHTPIIPUMEPOB);

e COIJIACOBBIBATH MHEHHUS B XOJ/I€ IOMCKa JIOKA3aTeNbCTB, BHIOOpA paIllMOHAIBHOTO CIocooa,
aHaju3a nHpopMmanuu;

e OCYUIECTBISTh COBMECTHBIM KOHTPOJIb M OIEHKY BBIMOJHAEMBIX JACHCTBHM, NPEIBUACTH
BO3MOXHOCTb BO3HMKHOBEHMsI OHIMOOK M TPYOHOCTEH, MpeaycMaTpuBaTh IMYTH HX
IpEaYIpPEeKICHUS.



IIpenmeTHbIe pe3yJibTAThI

K xoniy o0y4yeHus B 4 kjacce OOydJarOIIMICS HAYYNUTCS:

e YHTAaTh, 3aMUCHIBATh, CPABHUBATH, YIIOPSIOYMBATH MHOTO3HAYHBIC YHCIIA;

e HAXOAWTh YUCIIO OOJbIIEE/MEHbIICE JAaHHOTO YHCIa Ha 33JaHHOE YHCIIO, B 33JaHHOE YHCIIO
pas;

e BBINOJHATH apu(METHUECKHE NEHCTBUS: CII0)KEHNE U BRIYUTAHHE C MHOTO3HAYHBIMU YHUCIIaAMH
nucbMeHHO (B npenenax 100 - ycTHO);

e YMHOXEHHME U JIeJIeHHe MHOTO3HAa4yHOro 4YKClia Ha OJHO3HA4YHOE, JBY3HAYHOE YHCIIO
nucbMeHHO (B npenenax 100 - ycTHO);

e JIeNIEHHUE C OCTaTKOM — muchbMeHHO (B mpenenax 1000); BHUMCIATH 3HAUYEHHUE YHCIOBOTO
BEIpaXXeHHUS (CO CKOOKamu/0e3 CKOOOK), COJAEpIKAIlero JICHCTBHS CIIOKCHHS, BBIYUTAHWS,
YMHOXEHHUSI, IEJICHUS] C MHOTO3HAYHBIMU YHCIIaMU;

e WCIOJBH30BaTh MPU BBIUMCICHUSIX U3YUYEHHBIC CBOMCTBA apu(IMETHICCKUX JCHCTBHIA,

e BBINOJHATH NPUKUIKY PE3YJIbTATa BEIYUCICHUN;

e OCYIIECTBJISATh IPOBEPKY IOJYYEHHOTO pe3ysibTaTa M0 KPUTEPHUSM: JOCTOBEPHOCTb
(peaIbHOCTh), COOTBETCTBHUE MPABUITY/aITOPUTMY, a TAKXKE C IOMOIIBIO0 KAJBKYISITOPA;

e HAXOAWUTH JIOJII0 BEJIMYMHBI, BEJIMYMHY IO €€ J0J€; HAaXOAUTh HEU3BECTHBIH KOMIIOHEHT
apuQMETHUYECKOTO JEHCTBUS; MCIIONb30BaTh E€AMHMIIBI BEIUYMH [AJs NPU PEIICHUU 3adad
(11HA, Macca, BpeMs, BMECTUMOCTb, CTOUMOCTb, IUIOIIA b, CKOPOCTD);

e WCIOJB30BaTh MPH PEUICHUH 3a7ad €IUHUIIbl UTMHBI (MUJLTUMETP, CAHTHUMETp, ICIUMETD,
METp, KUJIOMETP), Macchl (rpaMM, KUJIOTPaMM, LIEHTHEpP, TOHHA), BpEMEHHU (CEeKyH/Ia, MUHYTA,
Yac; CYTKH, HENENs, MecCSl, roj, BEK), BMECTUMOCTH (JUTp), CTOMMOCTU (Komeiika, pyOJib),
wionmaad (KBaapaTHBI METp, KBaJpPAaTHBIA IEIUMETpP, KBAJPATHBIA CAHTHMETpP), CKOPOCTH
(KUJIOMETp B Yac, METpP B CEKYHAY);

e WCIOJBL30BaTh MPH PEIICHUU TEKCTOBBIX 3a7a4 U B MPAKTHYCCKUX CUTYAIUSX COOTHOIICHHUS
MEX1y CKOPOCTBIO, BpEMEHEM U MPOUIEHHBIM ITyTEM, MEXAY IPOU3BOIUTENLHOCTHIO, BpEMEHEM
u 00bEMOM pPabOThI; OMpPENENsATh C MOMOIIBIO IU(POBBIX W aHAIOTOBBIX NPHOOPOB Maccy
npeaMeTa, TeMmIeparypy (Hampumep, BOJBI, BO3JlyXa B IOMEIIEHUHU), CKOPOCTH JIBHXKEHUS
TPaHCIIOPTHOI'O CPEJICTBA;

e OMNpEAeNsATh C MOMOIIBI0 U3MEPHUTENBHBIX COCYAOB BMECTUMOCTbH; BBINONHSITH MPUKUIKY H
OLICHKY pe3yJibTaTa U3MEPEHUN;

e pemaTh TEKCTOBBIE 3adaud B |—3 JeHCTBUS, BBIMOJHATH MpeoOpa3oBaHUE 3aJaHHBIX
BCJIMYMH, BBIOMpATh MPU PEIICHUU TOIXOISIIAE CIOCOOBI BBIYMCICHHS, COYeTas YCTHBIE U
MUChbMEHHBIC BBIUMCICHUS U UCIOINB3Ys, MPU HEOOXOJUMOCTH, BBIYUCIUTEIbHBIE YCTPOHCTBA,
OLICHUBATh NOJYYEHHBIH Pe3ynbTaT MO KPUTEPUSAM: JTOCTOBEPHOCTH/PEAIbHOCTh, COOTBETCTBUE
YCIIOBUIO;

e pelaTh NPaKTHYECKUE 3a/1a4H, CBSI3aHHBIE C TOBCEHEBHOMN KHU3HBIO (HA MOKYIKH, TBUKCHHE
U T.OI.), B TOM 4YHCIIe, C WU3OBITOYHBIMU JaHHBIMU, HAaXOIUTh HEAOCTAIONIYI0 HH(OpMAIHIO
(Hampumep, w3 TaOIMI,, CXEM), HAXOIUTh M OIICHUBATh Pa3JIMYHBIC CIOCOOBI PEIICHHS,
UCIIOJIb30BaTh MOAXOSIINE CIIOCOOBI IPOBEPKHU;

e pa3INyaTh, HA3bIBATh T€OMETPUUECKHUE PUTYPBI: OKPYKHOCTh, KPYT; H300pakaTh ¢ MOMOILBIO
UPKYJS U THHEHKHA OKPYKHOCTh 33JJaHHOTO PaJInyca;

e paznnyaTh U300pa’keHUs MPOCTEHIINX MPOCTPAHCTBEHHBIX (GUIyp: HIapa, KyOa, HWIMHIpA,
KOHYCa, TUPAMU/IBL;

e pacro3HaBaTh B MPOCTEHMIINX ClydasX MOPOEKIHH MPEIMETOB OKPYXAloUlero Mupa Ha
TUIOCKOCTH (I10JI, CTEHY);

e BBINOJHATH paz0OueHue (MOKa3bIBaTh HAa PUCYHKE, YepTekKe) MPOCTEHIIel coOCTaBHOM (pUrypsl
HA TPSIMOYTOJILHUKH (KBaApaThl), HAXOAWTHh MEPUMETP M IUIOMAAL (UTYpP, COCTABICHHBIX U3
JIBYX TpeX MPSIMOYTOJLHUKOB (KBaJpaToOB);

e pacno3HaBaTh BEpHbIC (MCTUHHBIC) U HEBEPHbIE (JIOXKHBIC) YTBEPKIACHUS; TIPUBOAUTH IIPUMED,
KOHTPIIPUMED;



e (dopMyIHUpOBATH YTBEPKJICHHE (BBIBOT), CTPOUTHb  JIOTMYECKHUE  PACCYKJCHUS
(0IHO/ABYXIIIATOBBIC) C UCIOJIB30BAHUEM H3YYCHHBIX CBS30K; KJIACCH(PHUIMPOBATH OOBEKTHI IO
3aJIaHHBIM/CaMOCTOSTEIFHO YCTAHOBJICHHBIM OJTHOMY, JIBYM IPU3HAKAM;

e W3BJCKAaTh M HCIIOJIB30BaTh IS BBIOJHEHUS 3aJaHMM W PEHIeHUs 3aaad MHQPOPMAIIHIO,
MPEJICTABICHHYIO B MPOCTEUIINX CTOJNIOYATHIX JUarpaMmax, TabiuIax ¢ JaHHBIMUA O peaTbHBIX
MpoIieccax U sIBJICHUSAX OKPYXKaIOMero Mupa (HarpuMep, KajleHaaph, paclicaHme), B IpeIMeTax
MOBCEIHEBHOM JKMU3HH (HAIIPUMEp, CYET, MEHIO, IPAUCTUCT, OOBSBICHUE);

e 3aMOJHATH JAHHBIMH TMPEIOKCHHYIO TaONHILy, CTOJOYATYI0 AHarpaMMy; HCIOJIb30BaTh
dbopManu30BaHHBIE OMHUCAHHS TOCIEIOBATEIBHOCTH ICHCTBHM (QJITOpPUTM, IUIAH, CXEMa) B
MIPAKTUYECKHUX U yUCOHBIX CUTYAIUsX;

e JIOTOJIHATH AJITOPUTM, YIOPSJOYUBATH MIATH AITOPUTMA; BEIOUPATh PAIIMOHAIIBHOE PEIICHUE;
COCTABJISITh MOJICITb TEKCTOBOM 3a/1auH, YUCIOBOE BHIPAKEHUE;

e KOHCTPYMPOBATH XOJI PEIICHUS MaTEMaTUYECKOM 3a/1auH;

e HAaxOJWTh BCE BEPHBIC PCIICHHS 3a]a4H M3 TIPEIJI0KCHHBIX.



TeMaTnuyeckoe IIAHUPOBAHME.

HanmenoBanmne Pa3aciioB U TCM IIPOTrpaMMbI

Koa-Bo
JacoB

90P

Yucna

11
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Ywucna B npeaciax MUJIJIMOHA: YTCHUC, 3aIlIUCh, ITOPA3PAAHOC
CpaBHCHHC, YIIOPAOOUYCHUC.

DNeKTp.mpuil

I’II/ICJIO, 0o0JIbIlIEEe WIIH MEHBIIIEE JaHHOT'O 4HKCJjia HaA 3aJaHHOC
YUCJIO paspAAHbIX CAIUMHUIL, B 3aIaHHOC YKUCJIO pas.

CBoiicTBa MHOTO3HAYHOTO YHCIIA.

I[OHOJ'IHGHI/IG qucCiia 10 3alaHHOI'0 KPpYIJjioro 4ucia.

BennunHel.

12
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Benuunnbl: cpaBHeHHE 00BEKTOB 10 Macce, IJIMHE,
IJIOIIAIH, BMECTUMOCTH.

DneKTp.mpuil

EnuHuibel Macchl — LHEHTHEDP, TOHHA; COOTHOLLICHHUSI MEXKY
€IUHHUIIAMH MAaCCHI.

Enununel BpeMenu (CyTKH, HEJENsl, MECSIII, TO/1, BEK),
COOTHOUIIEHUE Mexay HuMu. Kanengaps.

DNeKTp.mpul
3ka

Enununbl 1uHsl (MWUIUMETP, CAHTUMETD, AELUMETP, METP,
KUJIOMETP), IUIOIIAaH (KBaApaTHBIN MeTp, KBaJpaTHBIN
JELUMETP, KBaJPaTHbIM CAHTUMETP), BMECTUMOCTH (JIUTP),
CKOpPOCTH (KMJIOMETpPBI B 4ac, METPbl B MUHYTY, METPHI B
CEKYH]1y); COOTHOIIEHHUE MEX/ly €IMHULIAMU B TIpeesiax
100 000.

DNEeKTp.IIPHIL.
Ik

I[OJ'ISI BCJIMYMHBI BpEMCHH, MACChI, JJIMHBI.

Pecypc
«Yuau.py»

Apudmernueckue neicTBUs

37
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ITucemenHOR CJIOKCHHC, BBIYMTAHHUC MHOT'O3HAYHBIX YHUCECII B
npeaciiax MUJIJIMOHA.

DneKTp.mput

ITncemenHoe YMHOXCHUE, ACTICHUC MHOTO3HAYHBIX YHUCCII HA
OJIHO3HAYHOE/ IBY3HAYHOE YHCIIO; IEJICHHE C OCTAaTKOM
(3amuch yronkom) B mpenenax 100 000

[Tocobue «Huo.
0e3. B ceTn
WNHuTtepner
Cunenko AT

YMmuoxenune/nenenne na 10, 100, 1000.

CaoiicTBa apupMeTUYECKUX NEHCTBUIN U UX MPUMEHEHUE JIJIs
BBIYHUCIIEHHM.

[Touck 3HAYECHUS YUCIIOBOTO BBIPAKEHUS, COJIEPIKAIIICTO
HEeCKOJIbKO neiicTBuii B mipenenax 100 000.

ITpoBepka pe3ynbpTaTa BHIYMCIEHUIN, B TOM YHUCIIE C
MOMOIUIBIO KaJIbKYJISATOPA.

PaBencTBO, conepIkallee HEU3BECTHBIM KOMIIOHEHT
apu(QMeTUYECKOTo IeUCTBUS: 3aMKUCh, HAX0XKJIEHUE
HEU3BECTHOIO KOMIIOHEHTA.

YMHOXKEHHE U JeICHUE BEIUUNHBI HA OJHO3HAYHOE YHCIIO.

TexkcToBbIE 3a7a4n.

21
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Pabora ¢ TekcToBOI 3aaueil, pereHre KOTopoil ConepKuT
2—3 JIeWCTBHS: aHAIM3, PEACTABIICHUE HA MOJICIIH;
IIJIAHUPOBAHUE U 3AIIUCh PELICHHUS; [IPOBEPKA PELICHUS U
OTBETA.

OneKTp.npuil

AHanu3 3aBUCUMOCTEH, XapaKTePU3YIOIIUX MPOIIECCHI:
JBIDKEHUSI (CKOPOCTH, BPEMsl, MPONACHHBIN ITyTh), paOOTHI

8




(MpOM3BOAUTEITLHOCTD, BPEMsl, 00BEM pabOThI), KYIUTH-
npojiaxu (1ieHa, KOJIMYeCTBO, CTOMMOCTD) U PEIICHHE
COOTBETCTBYIOIIUX 3a/1a4.

3aauy Ha yCTaHOBJIEHHE BpEMEHM (Havao,
MPOJOHKUTEILHOCTh U OKOHYaHHE COOBITHS), pacuéTa
KOJIMYECTBA, pacXo/a, U3MEHEHUS.

3&,[[3‘11/1 Ha HaXOXKIACHHUEC JO0JH BCINYUHBI, BEJIMYHUHBI I10 e€
JOJIC.

Pa3Hrle crmocoObl pEeIICHUA HEKOTOPBIX BUAOB U3YYCHHBIX
3aaad.

Odopmienne pemeHus mo JeHCTBUSAM C MOSCHEHUEM, 110
BOITPOCAM, C TOMOIIIbIO YHCIIOBOT'O BHIPAKCHHSI.

[TpocTpaHcTBEHHBIE OTHOLIECHUS! M TEOMETPUYECKHE (PUTYPBI.

20
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Harnsgnsle npeacrasineHus o cuMMmeTpud. Ocbk cuMMETpUN
¢urypsl. urypsl, UMEIOIINE OCh CUMMETPHUH.

DneKTp.nmpui

OKPY)KHOCTB, KpYyT: paCliO3HaBaHUC U

n300pakeHNE; MOCTPOCHHE OKPY)KHOCTH 3aJJAHHOTO pajnyca.

HOCTpOGHI/Ie HU3YUCHHBIX I'COMCTPUUCCKUX (1)I/Ipr C
IIOMOIIBIO HHHCﬁKH, YIroJIbHUKA, HUPKYJIA.

[TpocTpaHcTBeHHBIE reoMeTprUeckue (GUrypsl (Tena): map,
KyO, IMIMHIIP, KOHYC, TMPAMUA; UX pa3IndcHuE,
Ha3bIBAHUE.

KoncTpynpoBanue: pazouenue Gurypbl Ha NpsiMOyTroJIbHUKU
(xBagpaTel), cocTaBieHue puryp u3
PSIMOYTOJIBHUKOB/KBaIpaTOB.

[Tepumerp, miomaas GUrypsl, COCTaBICHHON U3 JIBYX-TPEX
IPSIMOYTOJILHUKOB (KBaJIpaToB)

Maremaruueckas I/IH(I)OpMaI_II/ISI.
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PaboTa ¢ yTBepKA€HUAMHU: KOHCTPYHPOBAaHUE, TPOBEPKa
MCTUHHOCTH; COCTaBJIEHHE U IIPOBEPKA JIOTUYECKUX
paccyXJIeHul IpU pelieHnu 3anad. [Ipumeps! u
KOHTPIIPUMEPHI.

OneKTp.npuil

I[aHHBIe 0 PCAJIbHBIX ITPOLECCAX U SABJICHUAX OKPYKAOIICTO
MHpa, NpeaACTaBJICHHBIC Ha CTOJIOYATHIX AuarpaMmax,
CXCMax, B Ta6J'II/II_[aX, TCKCTax.

COop MaTeMaTHYECKUX JTAHHBIX O 33JIaHHOM OOBEKTE
(uncne, BeMUUHE, reomMeTpuueckoit purype). [lonck
nH(pOpMalliu B CIPAaBOYHON JuTeparype, cetu HTepHer.

3anuch nHMGOPMALIUY B TPEUIOKEHHON Ta0IHIle, Ha
CTOJIOYATOM THUarpaMme.

I[OCTYHHLIC QJICKTPOHHBIC CPEACTBA 06y‘-ICHI/I$I, HOCO6I/I$I, nx
HCIIOJIB30BAHHUE IIOJ] PYKOBOACTBOM II€Jarora u
CaMOCTOATCIIbHO.

[IpaBuna 6e30macHOM pabOTHI C JIEKTPOHHBIMHU
HMCTOYHUKaMU NHPOPMAIIH.

ANTOPUTMBI 1715 penieHnsl y4eOHBIX M MPAKTUYECKUX 3a]1ay.

Pe3epBHOE Bpems
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

KoHTposibHBIE pabOTHI
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