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HartypajbHble 4ncIa 1 HYJIb

Harypanbnoe uncno. Psg mHatypanpabix umcen. Yucno 0. M300pakeHne HaTypalbHBIX 4YHCET
TOYKaMH Ha KOOPJMHATHOM (UHCIIOBOM) MPSMOH.

[To3nnmoHHas cuctema cuMciieHus. PumMckas Hymepanus Kak IpUMep HEMO3UIIMOHHON CHCTEMBI
cuucliieHHs. [lecaTnyHas cucTeMa CYUCIICHMUS.

CpaBHeHHE HaTypaJlbHbBIX YHCETl, CPABHEHHE HATYPaJIbHBIX uyncen ¢ Hyl1éM. CriocoObl CpaBHEHUS.
OxpyriieHHe HaTypaJIbHBIX YHCEIL.

CrnoxeHue HaTypaJIbHbIX YHCEIN, CBOMCTBO HYJS IpPU CIOKEHUHU. BpluntaHue Kak jaeicTBue,
00paTHOE CIOXKEHUI0. Y MHOKEHUE HATypaJIbHBIX YHCEII, CBOMCTBA HYJIS M €IUHHIIBI IPH YMHOKEHHH.
Jlenenue kak peiictBue, oOpaTHOEe YMHOKE€HUIO. KOMIIOHEHTHI IEHCTBHM, CBSI3b MEXKIY HHUMHU.
ITpoBepka pesynbraTa apudmeTnyeckoro jeictsus. IlepemecTurenbHoe U coueTaTelbHOE CBOMCTBA
(3aKOHBI) CIIO’KEHUS U YMHOXKEHHUS, PACTIPEACTUTENIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB s 00O3HAueHHs] HEM3BECTHOTO KOMIIOHEHTa M 3allUCH CBOWCTB
apu(pMETUIECKUX JACHCTBUH.

Jlenutenn W KpaTHbIE 4YMCIa, PA3jIoKEHHE Ha MHOXUTenu. IIpocTele M cocTaBHBIE 4HUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKOM.

Crenens ¢ HaTypajIbHBIM IIOKA3aTEJIEM. 3alIUCh YKCIIA B BUAE CYMMBI Pa3psIHBIX CIaracMbIX.

UucnoBoe BblpaxkeHue. BrluncieHne 3Ha4€HWI YMCIIOBBIX BBIPAKEHHM, MOPSAIOK BBIOIHEHUS
neucteui. Mcronb3oBaHWE IIpU BBIYMCICHHAX IEPEMECTUTEIBHOTO U COYETATEIbHOTO CBOMCTB
(3aKOHOB) CJIOKEHHSI U YMHOXKEHHUS, paCIPECIUTEIBHOIO CBOMCTBA YMHOKEHUSI.

JApodu

[IpeacraBnenne o apoOM Kak crocoOe 3amucu 4YacTh BelWduHBl. OOBIKHOBEHHBIE APOOH.
[TpaBubHBIE M HeTIpaBUIbHBIE ApoOu. CMemaHHast 1po0b, MpeICTaBIeHNe CMELIaHHOM IpoOU B BUjIE
HETMPaBUIBLHON JIpoOU W BBIJIEJICHUE IICJION YacTHU 4YKCIIa U3 HENmpaBWIbHOW apobu. M3o0paxkeHue
apoOeit ToukamMu Ha YK ciI0Bo# npsiMoil. OcHOBHOE cBOMCTBO Apo0u. Cokparienue apoodeil. [Ipusenenue
npobu K HOBOMY 3HaMeHateno. CpaBHEHHUE APOOECH.

CrnoxeHue U BblUMTaHHE ApoOell. YMHOXKEHHE U JieleHue 1poOeif, B3auMHO oOpaTHble ApoOH.
Haxos1eHne yacTu 1esoro 1 1esoro 1o ero 4acTH.

Hecatuunas 3anuch ApoOeit. [IpencraBneHue necaTUYHOM IpoOu B BuAE OOBIKHOBEHHOM.
N3o00paxeHune NecATHUHBIX ApoOei ToukaMH Ha YucaoBor npsiMoi. CpaBHEHHE JECATHUUHBIX APOOEH.

Apudmerndeckue 1eHCTBHS € AECATHUHBIMU Apo0sMH. OKpyrieHHe AECATUUHBIX IPOOEH.

Pemienue TeKCTOBBIX 32124

Pemienue TekcToBBIX 3a1au apupmMeTHdeckuM criocoOoM. Pemenne gornueckux 3aaay. Pemenne
3aJ1a4 repebopoM BceX BOZMOXKHBIX BapuaHTOB. VcIiob30BaHNe U peIIeHUH 3a7a4d TabJIUI U CXEM.

Pemenue 3agad, conepiKallux 3aBUCUMOCTH, CBA3BIBAIOLIME BEIMYUHBL. CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIM4EeCTBO, CTOMMOCTh. EMUHUIIBI 13MEpeHus: Macchl, 00bEMa, IEHbI, PACCTOSHHUS,
BpPEMEHHM, CKOPOCTHU. CBsA3b MEXKIY €AMHUIIAMU U3MEPEHUS Ka)K/10i BETNYHHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBineHne AJaHHBIX B BUJE TAOIUL], CTOJI0YATHIX AUATPAMM.

Harnsanas reomerpust

Harnsnnele npencrtaBieHust o Gurypax Ha IJIOCKOCTH: TOUKa, MpsiMas, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIBHUK, OKPY’KHOCTb, KpYT. YT0u1. [IpAMON, OCTpBIi, TYIION U pa3BEPHYTHIN YTJIbI.

JUinHa OTpe3Ka, METPUYECKUE €IUHULIBI AJUHBL. J[JIMHA JIOMaHOM, IEPUMETP MHOTOYTOJIbHHKA.
N3mepenne 1 MoCTpOCHKE YIJIOB € TOMOIIBIO TPAHCIIOPTUPA.

Harnsnnele npenctaBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJBHMK, NPSIMOYTOJIBHUK,
KBaJlpaT, TPEYroJbHUK, O PaBEHCTBE (UTyYp.

N300paxkenue ¢puryp, B TOM 4ucie Ha kiaeTyaroit Oymare. [loctpoenue koHdurypauuit u3 yacrtei
MPSIMOM, OKPYKHOCTH Ha HEJTMHOBAaHHOM U KieTyaToi Oymare. Mcronb30BaHue CBONCTB CTOPOH U YIJIOB
IPSIMOYTOJIbHUKA, KBaApaTa.

[Inomane NpsAsMOyTroabHUKA U MHOTOYTOJIBHUKOB, COCTABICHHBIX U3 NPSMOYTOJIBHUKOB, B TOM
yucie Guryp, n300pakEHHBIX Ha KieTuaToi Oymare. EAMHUIBI ©13MepeHHs III0IIA 1.

Harnsigable npeacTtaBieHust 0 IpOCTPAaHCTBEHHBIX (hUrypax: MpsAMOYTOJIbHBIN Hapasieienune],
KyO, MHOrorpaHHUKH. M300paxeHne MpPOCTEWIIMX MHOrOrpaHHMKOB. Pa3BépTku Kkyba u



napamenenunena. CosnaHue Mojened MHOTOIpDaHHMKOB (M3 Oymaru, MpOBOJIOKH, IUIACTUIMHA WU
JIPYTUX MaTepUaIOB).
OO0BEM MPAIMOYTOJIBLHOTO Mapauienenumneaa, Kyoa. Equauie uamepenus oobéma.

Ilnanupyemblie pe3yJibTaThl 0CBOEHHS MPOrpaMMbl yu4eOHOro Kypca «MareMaTHKa)» Ha YPOBHe
OCHOBHOIO 00111er0 00pa30BaHus
JINYHOCTHBIE pPe3yJIbTAThI

JIMYHOCTHBIE Ppe3yabTaTbl OCBOGHHS TPOrpaMMbl ydeOHOTO Kypca «MaremaTuka»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOEe BOCITUTAHUE:

MPOSIBJICHUEM HMHTEpPEca K MPOIUIOMY U HACTOSLIEMY POCCHUICKONM MaTEMaTHUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHHUSIM POCCHMCKMX MAaTEMATHKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTHKCHHUN B JPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBIMIOJHEHHIO OO0s3aHHOCTEH TpakJaHWHA U peanu3allid ero Ipas,
MPEACTABICHUEM O MaTeMaTHUYECKHX OCHOBaX (PYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBICHUH,
poLeAyp TpaKIaHCKOro oOIecTBa (HampuMep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHUIO
ATUYECKUX TPOOJIEM, CBA3AaHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM TOCTH)KCHHI HAyKH, OCO3HaHUEM
BAKHOCTU MOPAJIbHO-3TUYECKUX MMPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy/10BOEe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE YYacTH€ B pEUICHUM MPAKTHUYECKUX 3a7ad MaTeMaTH4YeCKON
HaIpaBJIEHHOCTH, OCO3HAHNEM Ba)KHOCTH MaTEMaTHYECKOTO 00pa30BaHMsI HAa IPOTSHKEHUH BCEH KU3HU
JUIS YCTICITHON MPOodecCHOHANBHON NesSTENbHOCTH U Pa3BUTHEM HEOOXOTUMBIX YMEHHUH, 0CO3HAHHBIM
BBHIOOPOM U MIOCTPOCHUEM MHANBUIAYATHHON TPACKTOPUU 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C YUYETOM
JUYHBIX HHTEPECOB M 0OIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K AIMOLIMOHATILHOMY M 3CTETUYECKOMY BOCHPUATHIO MATEMAaTHYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpHEHTAIINEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MTPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeNIOBEKa, MPUPOJIbI U OOIIEeCTBa, TOHUMaHUEM MaTeMaTHYeCKON HayKu
Kak c(epbl 4YeIOBEUECKOW JIeATEbHOCTH, OTamoB €€ pa3BUTHS W 3HAYMMOCTH JJisi Pa3BUTHUS
LUMBWIN3AI[MU, OBJAJCHUEM S3bIKOM MAaTEMaTUKH W MaTEMaTHYECKOM KYyJIbTYpOl KaK CpEICTBOM
MMO3HAHUSI MUPA, OBJIAJICHUEM MPOCTEHIITMMHU HaBBIKAMH UCCIIEIOBATEIHCKOM IS TEIIbHOCTH;

6) ¢pusnueckoe BocnuTaHue, GOPMHUPOBAHNE KYJIbTYPbI 3A0POBbS M 3MOIHOHAJIBLHOIO
0s1aronosy4yus:

TOTOBHOCTBIO NPUMEHATh MAaTEMAaTHUYECKUE 3HAHUS B HMHTEPECAX CBOETO 370POBbs, BEJICHUS
3I0pOBOr0 oOpa3a >KW3HH (370pOBOE THUTaHWE, COAJAHCHPOBAHHBIA PEXHUM 3aHITHH M OTHbIXa,
perynsipHasi puznyecKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMUOKY U TAKOTO e MpaBa JAPYTroro YeIOBeKa;

7) 3K0J10rn4YecKoe BOCIUTAHHE:

OpUEHTallMe Ha NPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUU I pelleHus 3ajad B 00JacTu
COXPaHHOCTH OKpY Karolel Cpe/ibl, INIAaHUPOBAHUS MTOCTYNKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUN
JUTSI OKPY’KAIOIICH Cpeibl, 0COZHAHUEM TJIO0AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM U MyTel ux
peuieHus;

8) ajanTauus K M3MEHAIOUIUMCS YCJIOBUSIM COLMATBHOW M IPUPOIHOM Cpebl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBHUSIX HEONPENEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPAKTUYECKYIO IEATEIbHOCTh, B TOM YHCJIE YMEHHE YUYUTHCA Y APYTHX JIOJIEH,
nproOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM Y KOMITIETEHIIUHU U3 OIbITa IPYTHX;

HEOOXOAUMOCThIO B (DOPMUPOBAHMHM HOBBIX 3HAHUN, B TOM uHcCIe (HOPMYJIUPOBATH HJICH,
MOHSITHSL, TUTIOTE3bI 00 00BEKTaX U SABICHUSX, B TOM UHCJIE PaHEEe HEM3BECTHBIX, OCO3HABATH JEUITUTHI
COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPCCCOBYHO CUTyallUO, BOCIIPUHUMATDL CTPECCOBYIO CUTYyallUI0 KaK

BBI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBbIE PELLIEHUS U IEUCTBUA, POPMYIUPOBATH
U OLICHUBATh PUCKHU U MOCIEACTBUS, ((OPMUPOBATH OIMBIT.

MertanpeameTHble pe3yJibTaThl

ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

Ba3zoBble Jloruyeckue aeiicTBUA:

BBIABJIATE U XapPaKTCPU30BATh CYHICCTBCHHBIC IIPU3HAKU MATCMATHUICCKUX O6T)€KTOB, HOHSITI/Iﬁ,
OTHOLICHUNA MEXIY MOHATHIMH, (OPMYIHPOBATH OMNpEICNCHHs IMOHATUH, yCTaHABIHWBATh
CYILIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIsl 0000IEHUS U CPaBHEHUSI, KpUTEPUN
IIPOBOJIMMOI0 aHAJIN3A;

BOCIIPHHUMATh, (OPMYyJIMpOBaTH M TNPEOOPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISBIISAITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeuYus: B (akTax,
JMaHHBIX, HAONIONEHUSAX U YTBEPKACHUAX, TMpeasiaraTb KpPUTEPUU Ui  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

ACJIaTb BbIBOJBI C HCIHOJB30BAHUCM 3aKOHOB JIOTMKH, ACAYKTHUBHBIX W MWHAYKTUBHBIX
YMO3aK/I4YEeHNH, YMO3aKIFOUEHUH 110 aHAJIOTUN;

pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHMYECKHX YTBEP)KACHUH (IpsIMble U OT HPOTHBHOIO),
MPOBOJAUTH CAMOCTOSITEILHO  HECIIOKHBIE — JIOKa3aTelIbCTBa MaTeMaTHdeckuX (akToB,
BBICTPAaWBaTh apryMEHTAllMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS,

BbIOMpaTh CIOCO0 perieHust yueOHOW 3ajauM (CpaBHHUBATh HECKOJIBKO BapHMAHTOB pPELICHMUS,
BBIOMPATh HaNOOJIee MOIXO AU C YUETOM CaMOCTOATEIBLHO BBIICIEHHBIX KPUTEPUEB).

Ba3oBbIe ncciegoBaTenLCKue 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BONPOCHI, (PUKCHPYIOIINE IPOTHBOPEUHNE, TPOOJIEMY, CAMOCTOSTEILHO YCTaHABIMBATH HCKOMOE
U JaHHOC, (bOpMPIpOBaTL I‘I/IHOTe3y, aprMCHTI/IpOBaTb CBOIO ITO3UIIMIKO, MHCHHUC,

MPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TIJIAHY HECJIOKHBINM IKCIIEPUMEHT, HEOOIbIIIOE
WCCJIEIOBAHKE IO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, 3aBUCHMOCTEH
00BEKTOB MEXy COOO;

CaMOCTOSITSIIEHO (hOpMYITHpOBaTh OOOOIMIEHUS W BBIBOABI IO Pe3yJIbTaTaM IPOBEIEHHOTO
Ha6J'IIO,Z[€HI/ISI, HUCCIICAOBaHUsA, OLICHUBAThH I[OCTOBepHOCTL HOJIy‘-IeHHBIX pCSyHBTaTOB, BBIBOJIOB
1 0000IIEeHMI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKKE BBIIBUIaTh MPEIANOI0KEHHUSI O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Padora ¢ unopmanmeii:

BBISIBJISATh HEJAOCTATOYHOCTh U HM30BITOYHOCTH HMH(OPMAIUM, JAHHBIX, HEOOXOIUMBIX IS
pelLeHHs 3aauu;

BbIOMpATh, aHAJIW3UPOBATh, CUCTEMATU3UPOBaTb U HHTEPHPETHPOBATH HH(OpMALUIO
Pa3IUYHBIX BUJOB U (DOPM IpeICTaBICHUS;

BbIOUpaTh (QopMy mpelcTaBieHUs HHGOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3aJauyu
cXeMaMH, AuarpaMMamMu, HHOH rpadukoil 1 uX KOMOWHAIMAMU;

OLICHUBATh HAA&KHOCTh HMHPOPMALUHU MO KPHUTEPHUSM, IMPEIUIOKCHHBIM YUYHUTEIEM WU
c(hOpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘-leﬁHble JedcTBHUA:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU OOLLIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPA)KaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCbMEHHBIX TEKCTax,
JTaBaTh MOSCHEHUS 0 X0y pellleHus 3aJjaul, KOMMEHTHPOBATh MOJYyYeHHBIN pe3yibTar;

B XOJ€ OOCYXJECHMS 3a/aBaTb BONPOCHI IO CYIIECTBY OOCYKIAe€MOW TEMBbI, MPOOJIEMBI,
pelaeMon 3a1a4yu, BbICKa3bIBaTh UJIEH, HAIlEJIEHHBIE HA MOUCK PEIIEHUS, COMOCTaBIsATh CBOU
CY>KICHHS C CY>KICHUSIMH APYTUX YYACTHUKOB JHaiora, 0OHaApYKUBATh Pa3IHuue U CXOJCTBO
MO3UINH, B KOPPEKTHOH opMe popMyIUpOBaTh Pa3HOIIACHS, CBOM BO3PAKECHMUS,;



® TIPEICTaBIATH pPE3yNbTaThl PEIICHHUS 3a/Ja4ud, DKCIEPUMEHTA, HCCIEIOBAaHUSA, TPOEKTa,
CaMOCTOSITEIILHO BBIOMpaTh (GopMaT BBICTYIUICHUS C YYE€TOM 3a/Jad MPE3CHTAlUU |
O0COOCHHOCTEH ayIUTOPHH;
® [IOHUMaThb W MKCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOM W HHIMBUIYaTbHOW pPabOTHI NpHU
pelICHHN yYeOHBIX MAaTEMaTHICCKUX 33]1aY,
® TIPUHUMATH IEJIb COBMECTHOU JIEATEILHOCTH, INIAHUPOBATH OPTraHU3AIMIO0 COBMECTHOM pabOoTHI,
pacmpenenath BUIbI pabOT, JOrOBapUBATLCSA, OOCYXKIATh IMPOLECC M Pe3yibTaT pPadoTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOJIEH;
® y4YacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXkaeHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI ¥ JIPYTHE), BHITIOIHATH CBOIO YacTh PaOOThI MU KOOPIAMHHPOBATH CBOU JCHCTBHSI C
IpYTMMH 4JI€HaMH KOMAaHbI, OLEHWBATh KAayecTBO CBOETO BKJIaJa B OOMIMH TPOAYKT IO
KpUTEepHUsM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.
PerysisiTuBHBbIE YHUBepcaJbHbIe y4eOHbIe /1eiicTBUSA
Camoopranusauus:
® CaMOCTOATEIbHO COCTaBIATh IUIAH, aJTOPUTM pEILIEHUs 3a7aud (WU ero 4acThb), BbIOMpATh
croco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PECypCcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ yu€TOM HOBOM MH(OPMALIUU.
CaMOKOHTPOJIb, IMOIIHOHAJILHBIH HHTEJLJIEKT:
e BJaueTh cnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJS MpoIecca M pe3ysbTaTa pPeUIeHUs
MaTeMaTHYeCKOH 3a7auu;
® TMpeABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MPHU PEIICHUU 3aJauyd, BHOCUTH
KOPPEKTHUBBI B [ESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OLEHUBaThb COOTBETCTBUE pe3yJbTaTa JAEATEIbHOCTU IIOCTABJIEHHOM 1€MW U YCJIOBUSIM,
OOBSCHSTH IPUUMHBI TIOCTHKEHUS UITH HEJOCTHKEHUS 11eTH, HAXOIUTh OIHUOKY, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.
IIpenmeTHbIe pe3yJibTAThI

K xoHnIty 00yuenus B 5 kijacce 00y4aronuiics MoyquT CICIYIONTUE PEIMETHBIE PE3yJIbTATHI:

Yucia v BbIYUCICHUA

[TorrMaTh W TPABWIBHO YHOTPEOJSATH TEPMHHBI, CBS3aHHBIC C HATYPAIGHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU IPOOSMHU.

CpaBHUBATh W YIOPSJIOYMBATH HATypajbHBIC YHCIA, CPABHUBATH B IMPOCTEUIINX CIydasx
OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJMHATHOW (YMCIIOBOM) MPSIMOW C COOTBETCTBYIOLIUM €I YHUCIOM U
n300paxaTh HaTypajdbHbIC YHCIIAa TOYKAMU Ha KOOPIUHATHON (YMCIOBOI) MPSMOIA.

BeImonHsATE apudMeTHuecKkne ISHCTBUS ¢ HATypaTbHBIMU YUCIIAMHU, C OOBIKHOBEHHBIMH JIPOOSIMHU
B MIPOCTEHIINX CITydasx.

BBITIONTHATE IPOBEPKY, MPUKHUIKY PEe3yJIbTaTa BEIYUCICHUH.

OxpyrsTh HaTypaibHbBIE YHCTA.

Pemenue TeKCTOBBIX 32124

Pematp TekcToBble 3amadn apu(METHUYECKHM CIIOCOOOM U C TIOMOIIBI) OPraHU30BAaHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHUAHTOB.

Pemarp 3amaum, copepikaimide 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTh, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUeE 3aMUCH, CXEMbI, TaOIHUIIbI, 0003HAUCHUS IPU PEILICHUH 3a7au.

[Tob30BaThCsST OCHOBHBIMH CIUHUIIAMH W3MEPECHHSI: IIEHBI, MAaCChl, PACCTOSHHS, BpPEMCHH,
CKOPOCTH, BBIPa)KaTh OJTHU €IMHUIIBI BETUYHUHBI Uepe3 ApyTHeE.

W3Bnekarb, aHamM3MpOBaTh, OLIEHMBATh HHQOpPMAIMIO, MpPEACTaBICHHYIO B Talnuie, Ha
cTojOuyaTol IuarpaMme, WHTEPIPETHPOBATh MPEICTABICHHBIC JAaHHBIC, HCIOIb30BaTh JAAHHBIE MPH
pelIeHny 3aau.

Harusiainas reomerpust

[Tonp30BaTbCcst TEOMETPUUECKUMHU TIOHSATHSIMHU: TOYKa, TMpsMasi, OTPE30K, JIyd, Yrod,
MHOTOYTOJIBHUK, OKPYKHOCTh, KPYT.



[IpuBoaNUTE TpUMEPHl OOBEKTOB OKpPYXKAIOLIETr0 MHpa, HMMELUMX (OpMy H3YUEHHBIX
reOMEeTPUYECKUX QUTYDP.

Hcnonb30BaTh TEPMUHOJIOTHUIO, CBSI3aHHYIO € YIVIAMU: BEPILINHA, CTOPOHA, C MHOTOYTOJIbHUKAMMU:
yToJ1, BEpIIMHA, CTOPOHA, IaroHalib, C OKPYKHOCTBIO: pajinyc, TUaMeTp, LEHTP.

N300pakaTh M3ydyeHHbIE TeoMeTpuyeckre (UIypbl Ha HEITMHOBAHHOM M KieTyaToil Oymare c
MTOMOUIBIO IIUPKYJIS U TUHEUKH.

HaxoauTs JUIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM M3MEPEHHEM C MOMOIIBIO JIMHEHKH, CTPOUTH
OTPE3KH 3aJIaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 33JaHHOTO pajauyca.

Hcnonp30BaTh CBOICTBA CTOPOH M YIVIOB NPSMOYTOJIBHUKA, KBaJapaTa JUlsl UX MOCTPOEHUS,
BBIUHCIICHUS IJIOIAAN U IEPUMETpa.

Bbruncnare mepuMmerp W IIomanb KBajpaTa, NPSIMOYTOJbHUKA, (QUIyp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHuciie GUTYp, U300paKEHHBIX HA KJIeTYaToN Oymare.

ITosnp30BaTbCss OCHOBHBIMM METPUUYECKUMHU €AMHULIAMU U3MEPEHMSI JUTMHBI, IIJIOIAAH; BBIPAYKATh
OJIHU €/IMHUIIbI BETMYMHBI Uepe3 ApyTrue.

Pacrnio3naBaTh napasnenenunes, Kyo, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpILMHA, peOpo, rPpaHsb,
U3MEpEeHMs], HaX0UTh U3MEPEHNUS Napajulenenunena, Kyoa.

Bbruucnare 00béM KyOa, mapajuleienunesna Mo 3aJaHHbIM H3MEPEHUsM, I0JIb30BaThCS
eAMHUIIAMU U3MEpPEHUs 00bEMa.

Pemarp HeclOKHBIE 3aaud Ha HW3MEPEHHE T€OMETPUYECKUX BEIMYMH B IPAKTHUECKHUX
CUTYalUsX.

TEMATHYECKOE IINTAHUPOBAHHUE
S KJIACC

Ne | Haumenopanue | KosmdectBo yacos DJIeKTPOHHBIE

n/ pa3nejioB U TeM | Bcer Kontpoabubl | IlpakTuyeckn | (uudpposeie)
I NporpamMMel 0 e padoThl e padoThl o0pa3oBaTe/ibHbIE
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NpoBepsieMoOro

00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

pe3yJbTarTa
1 UYucna v BBIYUCIICHUS
. [Tonumats ¥ IpaBUIIbHO YIOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATYpPaIbHBIMU
' YucIaMU, OOBIKHOBEHHBIMU U IECITUYHBIMU IPOOSIMU
- CpaBHuBaTh M yNOpSAJOYMBATH HATypajlbHbIE 4YHUCIIA, CPAaBHUBATH B
' MIPOCTEHNIINX CITydasiX OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPpOOU
CooTHOCUTH TOYKY Ha  KOOPAMHATHOM  (YMCIOBOM) MpsIMOH  C
1.3 COOTBETCTBYIOIUM €l YMCIOM M M300pakaTh HATYpaJbHbIC YKMCIIA TOUKAMHU
Ha KOOPJAUHATHOMU (YHCIIOBOM) MPSIMO
14 Boimonuate apudmMernueckue ACHCTBUS C HATypalIbHBIMM YHUCIAMH, C
' OOBIKHOBEHHBIMU JAPOOSMHU B MPOCTEHIINX CITydasx
1.5 BrInonHATE IPOBEPKY, IPUKUIKY PE3YJIBTATA BBIYUCICHUN
1.6 OxpyrisTh HaTypajbHbIE YHCTIA
2 Pemenne TekcToBBIX 33124
1 Pemrate TekcTOBBIE 337aYM apHU(PMETHUYECKUM CIIOCOOOM M C IMOMOIIBIO
' OpPraHU30BaHHOIO KOHEYHOTo Nepedopa BceX BO3MOKHBIX BAPMAHTOB
27 Pemarp 3amaum, conepikaliye 3aBUCUMOCTH, CBA3BIBAIOILINE BEIUYHHBIL:
' CKOpPOCTb, BpEMS1, paCCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTh
53 Hcnonb30BaTh KpaTKHE 3aluCH, CXEMbl, TaOIuIbl, OOO3HAYEHUS IPH
' pelIeHn! 3a1au
[lonb30BaTbcsl OCHOBHBIMM  €AMHMIIAMU  W3MEPEHMs: LIEHBI, Macchl,
24 paccTOsIHUSA, BPEMEHHU, CKOPOCTH, BBIpaXKaTh OJHU €IMHULIBI BEJIMYMHBI UEPE3
Ipyrue
W3BnekaTh, aHAIM3UPOBATh, OIICHWBATh MH(OPMAINIO, MPEICTABICHHYIO B
2.5 Tabmuie, Ha CTONOYaTOW AMarpamMme, MHTEPIPETUPOBATh MPEICTaBICHHbIE
JTaHHbIE, MCIIOJIb30BaTh JaHHBIC IIPU PELLICHUH 3a7a4
3 Harnsnnas reometpus
31 [losnp30BaThCA r€OMETPUUECKMMH MOHATUSAMU: TOYKA, MpsIMasi, OTPE30K, JIyY,
' yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPyT
12 [TpuBoAMTE TIpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpPA, UMEIOMHUX (OopMy
' U3yYEHHBIX T€OMETPUUECKUX PUryp
Hcnonb30BaTh TEPMUHOIOTHIO, CBA3AHHYIO C yIJaMH: BEpIIMHA CTOPOHA; C
33 MHOT'OYT'OJIbHUKAaMU: YIoJjl, BEPIIMHA, CTOPOHA, JUArOHaJIb; C OKPY>KHOCTBIO:
paauyc, TuaMeTp, LCHTP
34

I/I306pa)KaTB HU3YYCHHBIC TCOMCECTPHUYCCKUC (I)I/II‘prI Ha HEJIMHOBAaHHONW U

8




KJIET4aToi Oymare ¢ OMOILbIO LUPKYJIS U JIMHEHKU

HaXOI[I/ITI) JJIMHBI OTPE3KOB HENOCPECACTBCHHBIM HU3MCPCHHUEM C IMOMOIIBIO

3.5 JUHEWKH, CTPOUTh OTPE3KU 3aJaHHOW JUTMHBI; CTPOUTHh OKPYKHOCTh
3aJJaHHOTO pajanyca
16 Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MIPSIMOYTOJIBHHUKA, KBaIpaTa JIJIs UX
' MOCTPOCHHSI, BEIYUCIICHHS TUTOMIAIN U TIEpUMETpa
Bbauciate mepuMeTp W IUIOMAAb KBajapara, MpsIMOYTOJbHHKA, (HTYD,
3.7 COCTaBIICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM 4ncie GUTYp, U300paKEHHBIX Ha
KJIeT4aTou Oymare
18 [Tosb30BaThCsl OCHOBHBIMM METPHUYSCKUMH SAMHHUIIAMUA WU3MEPCHHSI JTHHEI,
' TUTOIIAIN; BEIPAXKATh OJTHH CAMHUIIBI BEIMYUHBI Yepe3 APYyTue
PacniosnaBate mapaiutenenurien, KyO, HCIOIB30BaTh TEPMHUHOJIOTHIO:
3.9 BepmMHa,  pebpo,  TpaHb,  U3MEPEHHs;  HAXOAWTh  HM3MEpPEHUs
napajuienenumnesna, kyoa
310 Boeramcnate 00bEM KyOa, Tmapajuienenuiesa 1Mo 3aJaHHBIM H3MEpPEHUSM,
. MOJIB30BAThCS SAMHUIIAMU U3MEPEHHS 00bEMa
T Pemarp HecnoxHbIE 337a4d HAa H3MEPEHHE TeOMETPUYECKHX BEIMYUH B

IMPAKTUYCCKUX CUTYyaALUAX

IIpoBepsiemble 31eMEHTHI COIeP:KAHUS

5 Knacce




Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAaHUSA

HarypanbHble uncia u Hylb

1.1

Harypanbroe wuwmcio. Psg  HarypampHbix uuncen. Ywcnmo 0. H3oOpaxkenwue

HATypaJIbHBIX YUCE TOYKAMH Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMOiA

1.2

[To3uunonHas cucrema cuucieHus. Pumckas Hymepauus. [lecaruunas cucrema

CUHUCJICHUA

1.3

CpaBHEHME HATypaJbHBIX YHCEN, CPABHEHWE HATYpPaJIbHBIX YHCEI C HYJEM.

OxpyrieHue HaTypajJbHbIX YHCEI

1.4

CJ'IO)KGHI/IG, BBIYUTAHUEC, YMHOKCHUC U NCJICHUC HATYPAJIbHbIX YUCCII. CBOMCTBO HYJIA
Ipu CJIOKCHHU, CBOIiCTBa HYJId U CAUHULIBI IIPU YMHOXCHHU. HepeMeCTI/ITeJIBHOG n
coYeTaTeNbHOe CBOMCTBA (3aKOHI)I) CJIOXKCHHA W YMHOXCHUA, PaCpCACIUTCIbHOC

CBOWCTBO (3aKOH) YMHO>KEHUS

1.5

Hcnonw3oBanue 6yKB JUIA 0003HAaYCHHUS HEU3BECTHOIO KOMIIOHEHTA U 3aIlUCH

CBOICTB apupMeTHUEeCKUX AeHCTBUI

1.6

,HGJII/ITGJ'[I/I W KpaTHBIC 4YHrCiia, pa3IOKCHUEC Ha MHOXUTCIIN. HpOCTI)Ie N COCTaBHBIC

yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

CreneHs ¢ HAaTypaJIbHbIM I1OKAa3aTCJICM. 3anuce yucia B BHUAC CYMMBI pa3psAJHbIX

cJiara€MbIxX

1.8

Uucnosoe BbIpakeHUE. BBIYKMCIIEHHE 3HAYEHUN YHUCIIOBBIX BBIPAKECHHM, IOPSAIOK
BBITNIOJIHEHMS AeUCTBUN. Mcionb30BaHME IIPU BBIYUCIICHUAX NIEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOKEHUS, paCIIPEIEIUTEIBLHOIO

CBOMCTBA YMHOKECHUS

Hpobu

2.1

[IpencraBnenue o apodu Kak crocode 3amucH 9acTd BedUIHHBI. OOBIKHOBEHHBIC
npo6u. ITpaBunbHbIe U HenpaBuWiIbHbIE ApoOu. CMemaHHas ApoOb, MpeICTaBICHUE
CMEIIaHHOM ApoOu B BUJE HENPABUILHON JIPOOU U BBIIEICHHUE LIEJI0M YacTH yucia

W3 HeTpaBWIbHON ApoOu. M300pakenne qpodeit ToukaMu Ha YUCIIOBOM MPSIMO

2.2

OcHoBHOe cBolicTBO npobu. Cokpatienue apooeit. [lpuBeaeHue qpodu Kk HOBOMY

3HaMmeHareno. CpaBHeHHE qpobeit

23

CrHoxxeHHe U BBIYMTAHHUE I[po6e171. VYMHOXEHUE U OCJCHHUE ,Z[p06el7l, B3anMMHO-

oOparHble 1pobu. HaxoxxaeHne yacTH LeJIoro 1 Lesoro Mo ero 4acTu

24

Hecsatuunas 3ammch apobOeit. [lpeacraBinenue aecaTuyHOM JpoOM B BUIE
00bIKHOBEHHOM. M300paskeHne JECATHUHBIX IPOOEeiH TOUKaMH Ha YHCIIOBOM MPSIMOM.

CpaBHeHUE IeCATUYHBIX Ipo0ei

2.5

Apudmernueckue AEUCTBUS C JECATUYHBIMU IpoOsiMU. OKpyTieHne AeCATUYHBIX

npobeit
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Pemienne TeKCTOBBIX 33124

3.1 Pemrenre TekCTOBBIX 337124 apu(PMETHUIECKUM CITOCOOOM
32 Pemenue normueckux 3amad. Pemenue 3amad mepeObOpoM BCEX BO3MOMKHBIX
' BapHaHTOB. Vcnonp30BaHue Npu pelieHn: 3a/1a4 Ta0IHIl U CXeM
Pewmenne 3amau, comepxammx 3aBUCUMOCTH, CBSI3bIBAIOLIUE BEJIUYHMHBI: CKOPOCTD,
13 BpeMsi, PAaCCTOSIHUE, 1IEHY, KOJUYECTBO, CTOUMOCTh. EJIMHUIIBI U3MEpEeHUs: MacCHhI,
. 0o0bEMa, LIEHbI, PACCTOAHHUSA, BpPEMEHH, CKOpOcTHU. CBs3b MEXIy eIWHULAMU
U3MEPEHUsI KaXKI0W BETUYMHBI
3.4 Pemienrie oCHOBHBIX 3a/1a4 HA JpOOH
3.5 [IpencraBneHue qJaHHBIX B BUAE TAOIUIl, CTOIOYATHIX JUATPaAMM
4 Harnsanas reomerpus
Harnsinueie npencraBnenus o Gurypax Ha ImIOCKOCTH: TOYKA, MpsiMasi, OTPE30K, JIyd,
4.1 yTOJI, JIOMaHasi, MHOIOyTOJIbHUK, OKPY’KHOCTb, KpyT. YT0i1. [IpsiMoi, OCTpBIii, Tynon u
Pa3BEPHYTHIN YIIIbI
42 JlnuHa oTpe3ka, METpUYECKHE €IWHMIBI JUIMHBL. [[nMHa J0MaHOW, nepumeTp
' MHOTOyTOJbHUKA. I3MepeHne 1 MoCTPOSHHUE YIJIOB € MOMOIIbIO TPAHCTIOPTUPA
43 Harnsagueie mnpenctaBieHus o (¢urypax Ha IDIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIBHUK; O PaBEHCTBE (pUryp
N3o0paxenne ¢uryp, B TOM 4mcle Ha Kkierdarod Oymare. I[loctpoenue
4.4 KOH(HUrypanuii U3 yacteidl IpsiMOM, OKPY>KHOCTH Ha HEJITWHOBAHHON M KIIETYATOM
Oymare. Mcnons30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaJpaTa
[lnomane  OpAMOYroJbHMKAa W MHOTOYTOJBHHUKOB,  COCTABJIICHHBIX U3
4.5 NPSMOYTOJIBHUKOB, B TOM 4HCle (UTryp, M300paXE€HHBIX Ha KJIeT4aTOW Oymare.
Enununel usmepenus miomaan
Harnsguele mpeacTtaBieHuss O MTPOCTPAHCTBEHHBIX (UTypaxX: MPSIMOYTOJIbHBIH
46 MapaJUICIICTIUIIE T, KyO, MHOTOTPaHHUKHU. Nzobpaxenue MPOCTENIINX
' MHOTOTpaHHHMKOB. Pa3BépTku kyb6a u mnapamienenunena. Cosnanue Mopenei
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, ITACTUINHA U JPYTHX MAaTEPUAIIOB)
4.7 O0BEM IPSIMOYTOIBHOTO TIapasuieNienunea, Kyoa. EnuHuIer nsmepeHus oobéma
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