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MNOACHUTEJIBHASA 3AIINCKA

Hacrosmas  mporpamMma  pa3paboTaHa Ha  OCHOBE  OOHOBJICHHOro  (heaepaabHOro
rOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa OCHOBHOTO 0011ero oopazoanus (PI'OC 00O,
yTBEpXKJIeH npukazoM Munnpocsemenuss Poccun ot 31 mas 2021 roma Ne 287), mpumepHoii
paboueii mporpaMMbl OCHOBHOTO OOIIero oOpa3oBaHUs MO MaTeMaruke (0100peHa pelnieHueM
dbeneparbHOTO Y4eOHO-METOAMYECKOTO 00bEIMHEHUS TI0 00IIeMy 00pa30BaHUI0, MPOTOKOI 3/21
o1 27.09.2021), Konuenuuu pa3Butusi MareMaTuueckoro oopasosanus B Poccuiickoii denepannn
aBTOpckoil mpuMmepHoM mporpammoit JL.I'.IletepcoH M C y4eTOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, MPEIBABISICMBIX K MAaTEMaTHIECKOMY OOpa30BaHUIO, & TAKXKE JTYUIIMX TPaJAUIIUAN
OTEYECTBEHHOI'0 00pa30oBaHUsl.

VYranyGieHHBI Kypc MaTeMaTHKU Uil 5—6 KJIacCOB, PEeaM3yIOLIMH JaHHYIO MPOrpammy,
SBJISIETCS] YACThIO HEMPEPHIBHOIO Kypca MaTEMAaTUKH JIJISl IOIIKOJIbHUKOB, YYEHUKOB HaYaJIbHOM
¥ OCHOBHOH mIKONbI oOpa3zoBarenbHOU cuctemsbl JI. I'. Iletepcon «Yuych yuuThCA» M, TaKUM
o0pa3om, 00ecreynBacT MPEEeMCTBEHHOCTh MAaTEMaTHMUECKON MOJArOTOBKUM MEXIY CTYHEHSIMU
HAYaJIbHOTO U OCHOBHOT'O O0IIETr0 00pa3oBaHusl.

Lesnu u 3a1a4n peaju3aunu NPOrpaMmbl

[lenpto peanm3anuu mporpammbl «Marematuka. 5—6 Kiacchl. YTIIyOJICHHBIH YpPOBEHBY
SIBJIICTCS. paCUIMPEHHE U yriTyOJieHHe MUHHUMYyMa colepkaHus 5-6 KiaccoB, 3amanHoro 8o ®I'OC
00O u npumMepHOIi pabodeit MporpaMMe OCHOBHOTO 00IIIero 00pa3oBaHus IO MaTeMaTHKe it 5—6
KJIaCCOB.

3adauu peanuzayuu npocpammol:

1)  ycwIuTh aKUEHT Ha Pa3BUTHE MAaTEMATHYECKOW IPAMOTHOCTH y4YaIlUXCS, UX YMEHHUSI
NPUMEHSTh MaTeMaTU4YeCKHWe 3HAHUS B HECTaHAAPTHBIX CUTyaluaXx (B YaCTH MpPEIMETHBIX
pe3yabpTaToB, 3aganHbix Bo ®I'OC O00);

2)  CcHUCTeMaTU3HPOBAaTh U YIIIyOUTh paboTy MO (GOPMHUPOBAHHIO Y YUYAIIUXCS THYHOCTHBIX U
MeTanpeaMETHBIX pe3ylbTaToB, ycraHoBIeHHBIX PI'OC O0O0.

Ilenu uzyuenusa yuedonozo Kypca:

— (OpPMHUPOBAHUE CUCHEMbl MAMEMAMUYECKUX 3HaHUll, 00ECTIeUNBAIOIIEH HENPEPBIBHOCTh
MaTeMaTUYeCKON MOJrOTOBKM MEX1y HauyaJdbHOW IIKOJIONW M 00ydeHHEeM MaTeMaTHKe B JH0OOM
npeanpoduie u npoduiie Ha CTapiiel CTYIEeHH! IIKOJbI;

— MpOJOJIKEHHE (OPMHUPOBAHUS OCHOBHBIX MaT€MaTHYECKHUX MOHITUH (YHCIIO, BEITMUYMHA,
reomMeTpuyeckas  ¢gurypa), oOeCHeyMBaIOIIUX IPEEMCTBEHHOCTh U  IEPCHEKTUBHOCTb
MaTeMaTHU4eCKOro o0pa3oBaHMs 00yUarOIINXCS;

— pPa3BUTHE  HHTEJUIEKTYaJbHBIX M  TBOPYECKHUX  CIIOCOOHOCTEH  oOydaromuxcs,
MO3HABATEJILHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHI, HHTEpeca K N3YUEHUIO MATEMAaTUKH;

— (¢opmupoBaHUE y 00yJaromuXcs CocoOOHOCTEH K caMO U3MEHEHHIO U CAMOPA3BUTHIO;

— mpojoipkeHue (OpMHUPOBAHHUS y 00yUarOIIUXCsI CIOCOOHOCTEH K OpraHu3auu

MI03HABATENbHBIX, PETYISTUBHBIX U KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ICHCTBHIA;

— MPOJOJIKEHHE MPUOOPETEHHsI OMbITa CaMOCTOSITENIbHON MaTeMaTHYeCKOl JesiTeIbHOCTH
0 MOJIYYE€HHIO HOBOTO 3HAHUS, €T0 MPeoOpPa30BaHUIO U PUMEHEHHIO;

— (¢dopMHUpOBaHHE CIOCOOHOCTEH K KOMMYHUKAaTHBHOMY B3aUMOJCHCTBUIO M Y4eOHOM
JeSITeIbHOCTH (YMEHHSI YUUTHCS) HA OCHOBE pe(IeKCUBHOTO METO/1a;

— TOJBElEeHUE 00YYaroUMXCs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTEMAaTUKHU U OKPYXKAOLIEr0 MUPA;

— (opmupoBaHue pyHKIIMOHAIBHON MaTeMaTHYeCKOM rPaMOTHOCTU: YMEHUS Paclio3HaBaTh
MaTeMaTH4ecKue OObEKThl B PEaIbHBIX KU3HEHHBIX CUTYallUAX, IPUMEHATh OCBOEHHbIE YMEHUS
JUISL pELIEHHS IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATD MOIY4YEHHBIE PE3YIbTaThI
Y OLICHUBATb UX HA COOTBETCTBHUE NNPAKTUYECCKOU CUTYaLIUU.



— (dopmupoBaHUe y ydanuxcs OMbITa peQIeKCHH COOCTBEHHBIX CIIOCOOHOCTEH M CUCTEMBI
LIEHHOCTEH, B COOTBETCTBMM C KOTOPOM KAaXKIbIM M3 HUX CTPEMUTCS 3aHATb MECTO CBOEH
MaKkcUMaibHOU 3((HEKTUBHOCTH B KOJIJICKTUBHOM J€STEIbHOCTH.

Ha stame oOyuenust B 5—6 kiaccax OCHOBHOM IIKOJIBI 3aBEPUIAETCS MOCTPOCHHE CHUCTEMbI
OCHOBHBIX MaT€MaTMUYECKHX IOHITUH Ha YpOBHE 3MIIMPUYECKOrO OOOOLICHHS M HAYMHAETCS
IIPOLIECC TIOCTPOEHUSI TEOPETUUECKUX OCHOB MaTEMaTHUUYECKON HAyKH, €€ COIEP)KaHHUA, a TaKkKe
IPUMEHEHHE MaTeMaTHKH JUI PELIEHUs IPAKTUYECKUX 3a/1a4 OKPY’>KaIOLIero MUpa.

OcHOBHBIE JIMHMM COJAEpXKAHMSI Kypca MaTeMaTMKM B 5—6 Kiaccax — JIOrHYecKas,
apupMeTHuecKkass M TEeOMETpPHYECKas, KOTOpble pa3BUBAIOTCA MapajuleNbHO, Kaxjaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOM, O/JHAKO, HE HE3aBHCUMO OJHA OT JPYroid, a B TECHOM
KOHTAKT€ M B3aUMOJIEHCTBUU. Takke B Kypce IPOUCXOIUT 3HAKOMCTBO € 3JIEMEHTaMU aareopsl U
OIUCATEIIbHOW CTaTUCTUKH.

MecTo npeamera B yueOHOM ILIaHe

CornacHo yweOHOMY IulaHy B 5—6 Kiaccax H3y4aeTcsl HMHTETPUPOBAHHBIA IpEAMET
«MatemaTuka», KOTOpPbI BKJIHOYaeT apu(PMeTHUeCKUi MaTepuall M HarsHyl0 T'€OMETpHIO, a
TaKXe MPOINEIEeBTUUYECKUE CBEJCHMS U3 aireOpbl, JI€MEHTHI JIOTUKM M Hadaja ONUCaTeIbHOU
CTaTUCTHUKH.

VYueOHblii I1aH Ha yri1yOJeHHOE M3ydeHHE MaTeMaTHKu B 5—6 Kiaccax OTBOIUT 6 y4eOHBIX
4acoB B HEZEJIO B T€UCHUE KaXJI0ro rofa oOyueHus, Bcero He MmeHee 408 y4eOHBIX 4acoB.

COIAEPKXAHHUE NPOI'PAMMBI

(KypCUBOM ommeueHo cooepiicanue, 3a cuenm Komopozo yenyonsemces 6azoeulii Kypc
Mamemamuxi)

5 kJjace

Pewenue mexcmoevix 3a0au
Mamemamuueckuil a3viK

MatemaTtndeckre BBIpaKEHUS. 3alich, YTEHUE W COCTABJICHUE BBIpXEHUH. 3HAUYCHHE
BhIpakeHUs. YnciioBoe BhIpakeHUe. BbIunciieHne 3HAUCHHI YHCIOBBIX BBIPAXKCHHN; TOPSIOK
BBITIOJTHEHUST  JeWcTBHiA. Vcmonp30oBaHWME TIPH  BBIUMCICHHSX  TIEPEMECTHTEIHLHOTO U
COYETATEIILHOTO CBOWMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKCHUSI, PacIpeIeIMTEIBHOTO CBOMCTBA
YMHOYKEHHUSI.

MaremaTtrueckue Monenu. I[lepeBoj yCIOBHs 3aJaud Ha MaTeMaTHUECKUI S3bBIK.
Ilocmpoenue moodenu 6 6ude K8aOPAMHO2O YPAGHEHUS, NPeOCMABIEHHO20 NPOU3BEOeHUeM
(nponedesmuka peuieHus 3a0a4 ¢ NOMOWbIO KAOpamHozo ypasHenus. Ilocmpoenue mooenu 6 suoe
08YX YPABHEHUll ¢ 08YMS NepeMeHHbIMU (nponedesmuka cucmem ypasnenuti). Ilocmpoenue mooenu
8 6ude 08X YpasHeHull ¢ 08yMsi NepeMeHHbIMU (nponedeemuka cucmem ypaeueHuil). Paborta c
MaTeMaTHYECKUMU MOJEIIMU. Memoo npob u owubox. Memoo nepebopa. Memoo eecos.

Pemenre TEKCTOBBIX 3ajad apuU(PMETHUYSCKHM CIOCOOOM. PemieHue JOormdeckux 3ajad.
Pemenue 3amay nepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcmonp3oBaHUe NP PEIICHUH 3a7a4
TaOJIHI] I CXEM.

Ilocmpoenue obweco aneopumma peuwieHuss 3a0a4 MemoOOM MaAMemMamuiecKo2o
MOOENUPOBAHUSL.

Pemenune 3amay, comepskaniux 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBI: CKOPOCTH, BpeMs,
paccTosiHUe; IIeHa, KOJMYECTBO, CTOMMOCTh. EJTWHHIBI W3MEpEeHHs: Macchl, 00bEéMa, IICHBHI;
paccTosiHus, BpeMeHH, CKOpOCTH. CBSI3b MEKIY CIUHUIIAMUA U3MEPEHUS KaKIOW BEITUYUHBI.

Pemenre ocHOBHBIX 3a/1a4 Ha 1podu (B TeMe «J{poom»).



3amaun Ha COBMECTHYIO paboTy (B Teme «/Ipobuy).
[IpencraBieHne MAaHHBIX B BHJE TaOJHMI, CTOJOYATHIX JAUarpaMM (COMYTCTBYIOIIEE
MOBTOPEHHE B TEUEHUE BCETO Kypca).

SA3pik W sorwka. BeickasweiBaHuWs. Beedenue nouwsmuil «mema» u «pemay. OOmme
VTBEpXKACHUS. Bgedenusi e6uoa ymeepoicoenus, NOHAmMuUe KOHmpnpumepa. Beedenue e6uoa
VmMeep#coeHus, 00KA3AMenbCmeo UCMUHHOCMU —Memooom nepedopa. YTBEPKACHUS O
cymecTtBoBaHuu. CrocoObl JOKa3aTelbcTBa OOIIMX YyTBEpKIeHUU. BBeneHune o0003HaUYCHUM.
Jokazamenbcmeo u onpoeepoiceHue BblCKA3bIBAHUL pPA3HO20 BUOA (YACMHBIX, 00WUX, O
cywecmeosanuu). Ilpobrema Ookazamenvcmea o00weeo ymeepicoeHus HaA 0OecKOHeUHOM
MHOICecmse.

OcHoOBHBIE cOIep:KATeIbHbIE eJIn:

— copmMupoBaTh npeocmasieHue O MaTEMaTHYECKOM METOJE HCCIeI0BaHus
pealbHOTO MHpA;
— noémopumv  W3BECTHBIE W3 HAYaJbHOM  INKOJBI  METOABI  paboThl ¢

MaTEeMaTHYECKUMHU MOJICIISIMHU;

— NO3HAKOMUMb C METOJIOM TIPo0 M OMMUOOK U METOI0OM Tiepedopa.

Hamypansuvle uucna u Hyab (CONYTCTBYIOLIEE MOBTOPEHHE 10 TeMbl «JIpoOuy,
CUCTEMAaTH3allMs B Hayase TeMbl «{polu»).

Hatypanbnoe uucio. Psg Harypansabix uncen. Yucno 0. M300paxeHre HaTypalbHbBIX YUCEI
TOYKaMHU Ha KOOPJAMHATHOU MPSMOM.

[lo3unmoHHas cucreMa cuucieHus. Pumckas HyMmepauus Kak HpUMEpP HEMO3ULMOHHOMN
CHCTEMBI CUHCIICHUS. JlecaTudHas cucTeMa CUMCIICHUS.

CpaBHeHuEe HaTypalbHBIX 4YHCEJ, CpaBHEHHE HATypalbHbIX uucel ¢ HyaéM. CrocoObl
cpaBHeHUsA. OKpYTJICHHE HATYPAIbHBIX YHCEIL.

CrokeHue HaTypajbHbIX YHCEIl; CBOMCTBO HYJIA IPU CIOXKEHUU. BrlunTanue kak aeicTBue,
00paTHOE CJIOKEHWI0. YMHOXEHHE HATYPAJIbHBIX YHCEN, CBOWCTBA HYJS W CIUHUIBI TMPU
YMHOXeHUH. JlerneHne kak HeiicTBHe, oOpaTHOe YMHOKeHHI0. KOMIOHEHTHI NeiicTBHiA, CBS3b
Mexny HumH. llpoBepka pesynabTata apupmermyeckoro nedctBus. IlepemectutenbHoe u
coueTaTeNlbHOE CBOWCTBA (3aKOHBI) CIOKEHUS U YMHOXXEHHUS, paclpeleNuTeIbHOe CBOICTBO
(3aKOH) YMHOKEHHS.

Hcnons3oBanue OykB Juisi 0003HAUEHHS HEM3BECTHOTO KOMIIOHEHTA W 3alllCH CBOWCTB
apupMeTUIECKUX JEHCTBUM.

Henumocmov namypanovnvlx uucen

Henutenu u kpatHbie yucna. [Ipocteie m cocraBHble umcia. OcoObId CTaTyC €IUHUIIBL.
Tabmu1el MPOCTHIX YKcen U pemero DpatoceHa. beckOHEYHOCTh MHOMKECTBA MPOCTHIX YHUCEIL.
Henumocth mnpousBeneHus. [lenuMocTh CyMMbl W pa3sHOCTU. PasiokeHue Ha MpOCThbIe
MHOkUTenu. Hanbonpimmii o0mwmii nenutens. HanMenslnee obiiee KpaTHOE ABYX U HECKOJIBKUX
gucelnl. PaznnuHble CITOCOOBI HAXOXKJICHHS HaWOOJIBIIEro OOIMIEro JCIHUTEIS W HanMEHBIIETO
obmiero kpatHoro. CBsi3b MeXAy HauOONBIIUM OOIIUM JAeTUTENIeM, HAaUMEHBIIUM OOIUM
KpaTHBIM U TIPOM3BEJCHUEM ABYX YuceNl. B3anMHO mpocThie unca.

CremneHnb ¢ HaTYpalbHBIM MOKa3areneM. Mcnonvzosanue cmenenu npu Haxoxcoenuu HOJ u
HOK wuucen ¢ nomowwto pasznodicenus yucia Ha npocmsle MHOMCUmeny. 3anuch 4uciia B BUIE
CyMMBl pa3psIHbIX cllaraéMbIX. JlOMOJHUTENbHBIE CBOMCTBA YMHOMKEHHMS U JICJICHHUS.
Jloxazamenvcmeo npusnaka deaumocmu npouzeederus. Jlokazamenbcmeo npusHaxKa 0eaumocmu
CcymMmbl U pasHocmu. JJokazamenbcmeo c8OUCME YMHONCEHUSL U OeNeHUS.

[Tpusnaku genrmoctu Ha 10, Ha 100, Ha 1000 u T. 1.,, Ha 2, 5, 10, 3, 9, 25, 8, 125. Jlenenue ¢
OCTaTKOM. Hcnonv3oeanue 3HaKa pPAagHOCUILHOCMU 6 3anucu npusnakos. [loxazamenvbcmeo
NPUBHAKOB OeUMOCTIU.

UucinoBoe BbIpakeHUE. BpblunciieHHe 3HAYeHUH YHCIOBBIX BBIPAXKEHHH; MOPSAIOK
BBIIIOJTHEHUST  A€HCTBUM. lcronp30BaHWE TMpPHU  BBIYMCICHUSAX  IMEPEMECTUTEIBHOIO U
COYETAaTEIBbHOTO CBOMCTB (3aKOHOB) CJIOKEHHUS U YMHOXEHHUS, PaclpeleNuTeIbHOTO CBOMCTBA



YMHOXEHHUS. (COMYTCTBYIOILIEE TOBTOPEHUE B TEUEHUE BCETO Kypca).
PaBHOCWIIBHOCTh TpeUIOKEeHUH. Hcnonv3oseanue 3Haka <> npu 3anucu PAasHOCUTbHBIX
npeonodicenuil. Onpenenenus. I[locmpoenue onpedenenuii. OCHOB8HbIE NOHAMUSL.

OcHOBHbBIE coaepkaTe/JIbHbIC HEJIU:

— nosémopumbs 3HAHUS O HATYPAJIbHBIX YHCIAX U UX CBOMCTBAX;
— NO3HAKOMUMb C TIOHATUSAMH, CBSI3aHHBIMH C JICJIMMOCTBIO YHCENT,
— n0020mMo8ums TEOPETUYECKYIO OCHOBY I U3YYEeHHsI OOBIKHOBEHHBIX JApOOEH.

Jlpoou

HatypanbHble uncna (cuctemMaTu3anus 3HaHHi ).

[IpencraBnenne o apobu Kak crocode 3anucy 4acTu BeUYUHbL. OOBIKHOBEHHBIE JPOOH.
[IpaBuiibHBIE ¥ HeMpaBUIbHBIE IpoOH. CMelIanHas Ipo0b; MpeIcTaBlIeHUe CMEIIaHHON TpoOH B
BUJEC HENpPaBWIBHON JIpoOM M BBINEJIECHHE IIEJIOW YacTH YWCIIAa W3 HEMpPaBWIBHOW JpoOH.
H3ob6paxenue qpodeil ToukaMu Ha YHCIOBOU MPSIMOH.

OcHoBHoe cBoiicTBO apoOu. Coxpamenue npobeil. [lpuBenenue apodu K HOBOMY
3HameHateno. CpaBHeHue apobeit. CpasHenue Opobell ¢ NOMOWBIO «NEPEKPECMHO20 NPABULAY.
«Xumpuviey npuémoi.

CrnoxxeHue W BbIUMTaHUE ApoOel. YMHOXXEHUE U JelieHue Ipodeif; B3auMHO-OOpaTHBIE
npobu. Haxoowcoenue 3naueHuss OpoOHO20 BbIPANCEHUSL C NOMOWBIO Nepexo0d K HAMypaibHbiM
yucnam. HaxoxieHue 4acTu 1eJIOT0 | LEJIOoro 1Mo ero yacTu. HaxoxxaeHue yacT, KOTOPYIO OJTHO
YHUCJIO COCTaBIsAeT OT Apyroro. CocTaBHbIE 3aa4l Ha IPOOH.

OcHOBHBIE colepKaTeIbHbIe HeJIn:

— copmuposams TOHATHS JpOOHM, TPABHIBHOH ¥ HENpaBHIBHOW ApoOw,
CMEILIaHHOM JIpoou;

— @vipabomams TIPOYHbIE HABBIKM UTEHMS, 3allMCH, CPAaBHEHMSI M BBIUYHCIECHHUH C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIaHHBIMU JIPOOSIMH;

— NO3HAKOMUmMb C HOBBIMH IPUEMaMH PELIeHNUs 3a/1ad Ha APoOH;

— nosemopumbu 337a4l Ha COBMECTHYIO PaboTy.

Hecamuunsvie opoou

Hecsatuunas 3amuck ApoOeit. IlpencraBnenue aecaTnyHoW ApoOu B BUIE OOBIKHOBEHHOIA.
N300paxeHune NeCATUIHBIX JApoOell ToYKamMH Ha YMCIOBON mpsiMoi. CpaBHEHUE ICCITHYHBIX
Ipobeii.

Apudmernueckue IEUCTBUS C JECATUUYHBIMU JpoOsIMU. Bwigoo npasuna crodcenus u
BLIYUMAHUA O0eCAMUYHBIX OpOoOell, UCHONb3Y NPABUILO CILONCEHUs U BbIYUMAHUS CMEUUAHHBIX
Opobeul. Bvi6oo npasuna ymnoocenus u denenus oecamuynvix opooeti va 10, 100, 1000, ucnonvsys
APABUNIO YMHONCEHUS U OelleHUs 0ObIKHOBEHHOU OpodU Ha HamypaibHoe Yucio. Bvieood npasuia
VMHONCEHUST 0eCAMUUHBIX Opobell, UCNOIb3YS NPABUILO YMHONCEHUSL CMEWAHHbIX Opobell. Bvisoo
npasuna OeneHusi 0ecamuyHulX Opobell Ha HAMypaibHOe YUCIO, UCHONb3YS NPASUNO OeleHUs.
cMewanHol 0pobu Ha HamypaibHoe uucio. Bvieod npasuna oOenenus Oecsamuunvlx Opobel,
UCNONBL3Ys OCHOBHOE c80licmeo Opobu. OKpyTIeHNe NeCATUIHBIX APOOei.

OcHoBHbIE coaepkaTe/JIbHbIC HEJIU:

— cgpopmuposams TIOHATHE AECATUUHON Apo0u;

— @blpabomams TPOYHBIC HABBIKM UTEHUS, 3aIUCH, CPABHEHUS W BBIYHUCICHHH C
JECSITUUYHBIMA JIPOOSMHU, HABBIKM MPeoOpa3oBaHUs H JCUCTBUH C HMMEHOBAaHHBIMU
4UCIIaMU;

— 6blgecmu TIpaBUJA OKPYTJICHHS] YWCEN, YCIOBUS TpeoOpa3oBaHus Ipodeil u3
JECATUYHON B OOBIKHOBEHHYIO U 00paTHO;



— copmuposams yMEHUE MPUMEHSTH 3TH MPaBUa B MpPOIECce MPeoOpa3oBaHUS
IpoOeit.

Haznaonan ceomempus

C >TuM MaTepualoM ydariuecs: paboTaroT Ha NPOTSKEHUM BCEro Kypca — OH MOKET ObITh
COJIEp’)KaHUEM M3y4aeMOil TEMBbI, a TAKXKE MpeJlaracTcs Ha ypoKe /sl 3Tara NOBTOPEHUS.

Harmnsinnele npeacraBieHus o pUrypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yrod,
JIOMaHast, MHOTOyTOJIbHHK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTB, KPYT.

JlinHa  oTpe3ka, MeETpUYECKHe eIWHUIBl JIuHbL. J[nuHa JIoMaHOM, mnepumerp
MHOTIOYIoJbHUKA. MI3MepeHne n nocTpoeHue yIriioB ¢ IOMOIIbIO TPAHCIIOPTHUPA.

Harnsinuaele npeacraBieHus o ¢urypax Ha IJIOCKOCTH: MHOTOYIOJbHMK; MPSIMOYIOJbHHUK,
KBaJpaT; TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N3o0paxenue ¢uryp, B ToM 4yucie Ha kierdarord Oymare. [loctpoenne xkoHuUrypanuii u3
qyacTel NpsMOil, OKpY>KHOCTH Ha HEJIMHOBAaHHOW M KiieTdyaToil Oymare. Vcnonb3oBaHue CBOMCTB
CTOPOH U YTJIOB NMPSAMOYTOJIbHUKA, KBaJpara.

[Tnomanp mpsMOYrOJIBHUKA U MHOTOYTOJIbHUKOB, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB, B
TOM 4ucie Guryp, n300pakEHHBIX Ha KileT4aTol Oymare. EAMHUIBI H3MEpeHus III0LIa Iu.

Harnspaele  mpenacraBieHWss O — NMPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJBHBIN
napauienenunes, Ky0, MHOrorpaHHUkH. I300pakeHue NpOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3épTku kyO6a u mnapamrenenunena. CosmaHue Mojeneil MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUIIMHA U JP.).

O06BEM NpsAMOYToJIBLHOIO Napaienenunena, kyoa. Equauiel namMepenns oobeéMma.

6 KJjacc

Yucna u oeiicmeus ¢ HUMU

Hamypanvnsie uucna

ApudmeTndeckre ACWCTBUS C MHOTO3HAYHBIMH HATypaldbHBIMH YHCIaMHU. YHUCIOBBIE
BBIPOKEHMSI, TIOPAJIOK JNEUCTBUI, UCIOJIb30BaHUE CKOOOK. VM Cmonap30BaHME TP BBIYMCICHUSX
MEPEMECTUTENBHOTO U COYETATEIIBHOTO CBOMCTB CIIOKEHUSI U YMHOXKEHUS, paclpeAeIuTeIbHOIO
cBoMcTBa yMHOXKEHUS. OKpyTrieHue HaTypalbHbIX YUCE.

Jlenurenu u KpaTHBIE YUCIIa; HAMOONBIINK OOIIMIA AETUTENb U HAUMEHbIIIee 001Iee KpaTHOe.
JenumocTh CyMMBI U TIpOU3BeeHUs. JleieHne ¢ OCTaTKOM.

[To3unmoHHbIE cUCTEMBI cuncieHus. J{BonuHas cucrema cuucieHus. [lepeBoa necatruuHoin
3aMycy YKcel B ABOUYHYIO U 00paTHO.

/lpoou
OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOICTBO JpoOM, cokpaieHue apoOei. CpaBHEHHE U

yrnopsiiounBaHue Apodei. Pemenne 3agau Ha HaX0XKJI€HHWE YacTH OT LIEJIOTO U LEJNOro IO €ro
yacTH. [[poOHoe umcio kak pe3ynabTar aeneHus. [IpernctaBieHue neciTUUHOW OpoOu B BHIE
OOBIKHOBEHHOW JIpOOM U BO3MOXKHOCTH IpEJICTaBICHHs] OOBIKHOBEHHOW JpoOM B BHIE
necaTnyHol. JlecsTuynble 1poOu M MeTpuyeckas cucrteMa mMep. ApupMeTHudecKue ASHCTBUS U
YHUCIIOBBIC BEIPAKEHUS C OOBIKHOBEHHBIMH U JICCITHUYHBIMH JIPOOSMHU.

CoBMecTHBIE JAEUCTBUSL C OOBIKHOBEHHBIMH M JECATUYHBIMH JpoOsMu. [lepexod «
HamypanbHvim yuciam. HMcnonvzosanue ceoticmes apugpmemudeckux oeticmsuil. Ilpeobpazosanue
YUCN08bIX OpPOOHLIX 8bipadceHull.  Bvleod ¢opmynst cpednell cxopocmu uepe3 cpeduee
apugpmemuuecxoe. Cpennee apupMeTHIECKOe.

OtHomienue. [leneHue B JaHHOM OTHOIIEeHMH. Macmitad, nponopius. OCHOBHOE CBOMCTBO
nponopunu. Haxoxnenue HeusBecTHOro wieHa mnpornopuuu. CBoiicTBa M mIpeoOpa3oBaHue
nponopuuid. Cnocobsi npeobpasosanus nponopyuil. 3aBUCUMOCTH MEXy BennunHamu. [Tpsmas
1 o0paTHas MPONOPLUUOHATILHOCTb. A120pumm onpeoenenus uoa 3a8UCUMOCIU.

['paduxu npsimoit 1 00paTHOM MPONOPIMOHATILHOCTH.



[TponopunonansHoe aenerue. CroocHoe nponopyuoHanvhoe OeneHue. llpumeHeHue
MPONOPUUI MPU PELICHUH 3a/1a4.

[lonsitue mpouenta. Beruncienue nporeHTa OT BEIUYMHBI U BEIUYMHBI IO €€ MPOLICHTY.
BripaxkeHue mponEeHTOB JeCATUYHBIMU poOsimu. Pemienue 3amau Ha mpoueHThl. BripakeHnue
OTHONICHHSI BEJIWYMH B TMporeHTtax. [Ipoctoit mporeHTHBIH poct. [locmpoenue gopmynv
npocmozo npoyenmHno2o pocma. CIOXKHBIA TPOLEHTHBIN pOCT. [locmpoenue hopmynst C10HCHO20
npoyenmHozo pocma. Pewenue 3a0au na npoyenmoi, ucnonwv3ysa gpopmyiy npoyenma.

Ilonoscumensvuvle u ompuyamenvHovle YUCIA

[TonoxurensHble ¥ OTpulaTenbHble uncna. Llenble u paumonansHble uncna. CoBnaaeHue
MOHSTUN «HATYPAJIbHOE YHCIIO» U «IIOJOXKUTEIbHOE IIeJI0€ YMCI0». Moaylb palroHaIbHOTO
YHClla, TeOMETpUYecKasi HHTEPIpETalust MOAYJS Yucia. [ eomempuyeckuti cMbicll OnpedeneHus
Mo0yns. Aneebpauueckoe onpedenenue mooyasa. Koopnunarnas npsmasi. M3o0paxeHue yncen Ha
KOOPAMHATHOU MpsiMOil. YHCITOBBIE TPOMEKYTKH.

CpaBHEHUE paAIMOHANBHBIX YHCEl. ApHPMETHUYECKHE JCUCTBUS C TIOJOKUTCIBHBIMU U
OTpULATENILHBIMH 4YuCHaMH. Aneebpauueckas cymma. Onpeodenenue 8blyumManus, UCHONb3YS
aneebpaudeckyro cymmy. Bvisoo npasuna ymuodcenus uucen ¢ pazuvimu 3Hakamu. Buieoo npasuna
Oellenusl, UCNONb3Ys onpedelienue derumocmu. Bvisoo npasuna packpvimusi ckoOOK, UCNONb3YSA
npasuia npubasnenus CyMMbvl K YUCTY U BbIYUMAHUA CcyMMbl U3 uucia. Hcnonvszosanue
pacnpeodenumenbHo20 C8OUCM8A NpuU POPMYIUPOBKe NPAGUILA PACKPLIMUSL CKOOOK C YUCIOBbIM
MHOXMCUmenem.

[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IJIOCKOCTH. KoopAauHAaThl TOYKM Ha TUIOCKOCTH,
abcrucca u opanHata. IlocTpoeHne Touek u GUryp Ha KOOPIUHATHOM TUIOCKOCTH. ClOXeHue U
BBIUMTAHUE YMCEN U ABWKCHUS 110 KOOPAUHATHON MPSIMOH.

O cucmemax cuucnenus.

OcHOBHBIE cOepKaTeIbHbIE LeJIu:

— cghopmuposams yMEHUE BBIOIHATH COBMECTHBIC JCHCTBUS C OOBIKHOBEHHBIMH U
JECATUYHBIMH IPOOSMU;

— nosmopums pelieHue 3ajady Ha JIBWXKEHUE (COIMYTCTBYIOIIEE MOBTOPEHHE B
TEYEHUU BCETO Kypca) U U3YUUTh HOBBIA BHJI JIBIXKEHUS — JBUKEHUE TI0 PEKE;

— NO3HAKOMUMb C TIOHSITHEM CPEIHEro apu(pMeTHUIeCcKoro;

— YMOYHUMb IOHATHE MPOLIEHTA; CUCTEMATU3UPOBATH PEIICHUE 3a/1a4 Ha IIPOLICHTHI;

— cgopmuposams OHATUS IPOCTOTO U CIOKHOTO MPOLEHTHOTO POCTA;

— gvisecmu (POPMYJIBI, OMHUCHIBAIONINE MPOLIEHTHOE OTHOIIEHUE YHCEeN, MPOCTOMN
IIPOLEHTHBIA POCT U CJIOKHBIN MPOLIEHTHBIN POCT;

— cghopmuposams MIOHATUSI OTHOIICHUS U TIPOMOPIINH;

— @bl8ecmu CBOMCTBA MPOTOPIHHA U HAYYUTH BBIIIOJHSITH UX MpeoOpa3oBaHus;

— U3yyums NPAMYI0 U 00paTHYIO MPOMOPIUOHAIEHOCTH;

— copmuposams yMeHHE CTPOUTH TpapUKU dTUX 3aBHUCHUMOCTEH, pemiaTh 3a1adu
METOJ0M IPOIOPLIUN;

— chopmuposamp TIOHATHE OTPUIIATEIIHLHOTO YUCIIA, 1IETTOTO YHCIIa;

—  8bipabomams TIPOYHBIE HABBIKW JEHCTBUM C IETBIMHU YUCIIAMU;

— NO3HAKOMUMb C PA3TUYHBIMU CUCTEMaMU CUUCIICHUS;

— cucmemamuzupoeams 3HaHUS O YUCIOBBIX MHOXKECTBAX.

Mamemamuueckuii A3v1K
361K u no2uka
Iousmue ompuyanus. I[Ipomusopeuue. Ompuyanue obwux evickazvieanuil. Ompuyanue
svickazvieanull o cywecmeoganuu. Cnocobwl 8blpaddcenus Ompuyanus oowux 6blCKA3bIBAHUN U
BbICKA3bIGAHUI O CYWECMBOBAHUU 8 €CMECMBEHHOM A3bIKe.
IlepemenHas. BolpaxkeHus ¢ nepeMeHHbIMU. [Ipeioxkenus ¢ nepeMeHHbIMHU.



Ilepemennass u keanmopwvl. Ompuyanue ymeepowcoenuti ¢ keanmopamu. Ilonamue
Jnoeuyeckoeo credosanus. Ompuyanue credosanus. Qopamnoe ymeepocoenue. Credosanue u
pasnocuibHocms. Credosarue u c80UCMEa npeomemos.

OcHoOBHBIE cOepPKATEIbHBIC LeJIH:

— cghopmuposams npeACTaBICHUE 00 OTPULIAHUU BBICKA3bIBAHUN, YMEHUE CTPOUTH
OTpULaHUSA YaCTHBIX BLICKaSLIBaHHfI, O6IJ_II/IX BBICKQ3bIBAHMM W BBICKA3bIBAaHUM O
CYLIECTBOBAHUH;

— YMOYHUMb TIOHATHS NEPEMEHHOM, BBIPAKEHUS C NIEPEMEHHON U NPEIUIOKEHUS C
IIEPEMEHHO;

— Hay4umbs UCIOJIb30BaTh KBAHTOPHI U JUI 3alIMCH BBICKA3bIBAHUN U UX OTPULIAHUN;

— noeémopumv  JI€ACTBUS € OOBIKHOBEHHBIMM U  JECATUYHBIMU  ApoOsSMHU
(comyTcTBYIOLIEE NOBTOPEHUE B TEUEHUH BCETO Kypca);

— NO3HAKOMUMb C TOHATHAMM JIOTUYECKOIO CIENOBAaHUSA U €ro OTpULAHUS,
00paTHOTO YTBEPKACHUS, XapaKTEPHUCTUIECKOTO CBOICTBA (TIPU3HAKA);

— Hay4umbs B IPOCTEUIINX CIy4asX BBIIOJIHATH UX IOCTPOCHUE.

bykeennuvie sviparcenusn

[Tpumenenue OyKB Juld 3allMCH MAaTEMATUYECKUX BBIPAKEHUN M mpenoxeHuil. ColicTBa
apudmMernueckux aeicTBuid. Packpeitue cko6ok. Koaddumuent. [ToqoOHbIe ciiaraeMele.

BykBeHHBIE BBIPOKEHUS M YHCIIOBBIC IMOJICTAHOBKUA. ByKBEHHBIE PAaBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTAa. YPaBHEHHME KaK IMPEAJIOKEHHUE C OJHOM WM HECKOJIbKUMU
nepemeHHbIMU. KopeHb ypaBHEeHHs. MHOXECTBO KOPHEM.

OcHOBHBIE METOJbl PELICHUS ypaBHEHUI: Memod npob u owubox, memoo nepebopa,
PAasHOCUIbHBIE NPEOOPA308AHUL.

Pemenne ypaBHenuil. Pemienue 3aa4 METoI0M YpaBHEHHIA.

KoopaunatHas niaockocTs. QYHKYUOHANbHASA 3A6UCUMOCT BETUYUH.

@opmynsl; ¢GopMynsl TepUMeTpa M IUIOMIATU MPSMOYTOJIbHHMKA, KBajpara, o0OBEMa
napajuiesenunesaa u Kyoa.

OcHoOBHBIE cOepsKATEJbHBIC LEeJIN:

— copmupoeams TIOHITHE YPABHEHUS;

—  cucmemamu3upoeéams U3y4E€HHBIE METO/IbI PEIICHUS YPABHEHU;

— noswakomums C OOIMIMM TPUEMOM pEIICHUS JMHEHHBIX YPaBHEHMH IyTeM
IIEPEHOCA CIIaraeMBbIX;

— YMOYHuUmMb ANTOPUTM PELIEHUs 3a1a4 METOJOM YPaBHEHUMN;

— 86ecmu TIOHATUS KOOPJMHATHOW IUIOCKOCTH M (DYHKIIMOHAIBHOW 3aBUCUMOCTH
BEJINYMH.

Peuwienue mexcmoewix 3a0au

Pemenune TeKCTOBBIX 3a/1a4 apu(PMETHIESCKUM CTIOCOOOM U C TIOMOIIBbIO YpaBHEeHHs. Pewienue
Jocudeckux 3aoay. Penienue 3aqad nepeOopoM BCeX BO3MOXKHBIX BapHUAHTOB, MemoOoM npoob u
OUIUDOK U MEMOOOM 8ECO8.

Pemenue 3amay, coaepKammx 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIHYMHBI: CKOPOCTH, BpEMS,
paccTostHUE; II€Ha, KOJWYECTBO, CTOUMOCTBH;, MPOU3BOJUTEIBLHOCTh, BpeMs, OO0BEM palOOTHI.
EnuHunbl u3MepeHus: Macchl, CTOMMOCTH; PACCTOSHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIy
SIMHHUIIAMHA N3MEPEHUS KaXKIOH BEIIMINHBI.

Pemenue 3aa4, CBSA3aHHBIX C OTHOIICHHUEM, IPOTIOPIIMOHATBHOCTHIO BEIMYMH, TPOIIEHTAMH,
pelIeHre OCHOBHBIX 3a71a4 Ha JPOOH U TIPOIICHTHI.

OreHka U IpUKHJIKa, OKPYTIIEHUE pe3yibTara.

CocraBneHrne OyKBEHHBIX BBIPKEHUN MO YCIOBHUIO 3a/1a4H.

[IpencraBieHne JAHHBIX C TOMOIIBIO TAOIUI 1 quarpamm. CTo04aTeie TuarpaMMbl: YTCHHE
¥ TIoCTpoeHne. UTeHrne KpyroBhIX TUarpamm.



Hacnaonan zeomempusn

W3 ucropun reomerpun. Harnsaaele mpencraBiieHus O (Qurypax Ha IUIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, YroJ, JIOMaHasi, MHOIOYI'OJIbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTh, Kpyr. Heompenensempie mnoHsATHS. [Ipasuna nociedosamenvHoco 68edeHuUs
onpeoeneHull 2e0MempuiecKux Queyp.

B3aumHoe pacnonokeHwe JByX TMpSMbIX Ha IUJIOCKOCTH, IapajuielibHbIe TMpsSIMbIE,
NEepHEHAUKYISIpHbIE TpsiMble. 3MepeHne paccTOsHUNA: MEXy ABYMS TOYKAaMHU, OT TOYKH 0
NpsIMOML; JJIMHA MapUIpyTa Ha KBaJPAaTHOMN CETKE.

W3mepeHre U MOCTPOCHUE YIJIOB C MOMOLIbIO TpaHcnopTupa. CBONHCTBA T€OMETPUUYECKUX
buryp. Knaccugpukayus ¢ueyp no ceoticmeam. BuIBl TPEYroNbHUKOB: OCTPOYTOJIbHBIM,
MPSIMOYTOJIBHBINA, TYMOYTOJBHBIN; pPaBHOOCAPEHHBINH, PABHOCTOPOHHHH. YeThIpEXYroNbHUK,
MpUMEPBl YETHIPEXYTOJIbHUKOB. [IpsAMOYroNbHUK, KBaJpar: HCIOJIb30BaHUE CBONCTB CTOpPOH,
YIJIOB, qUaroHaneu. [lonamus 6nuCaniou U ONUCAHHOU OKPYICHOCIU. 3ameyameibHble MOUYKUY 8
mpeyzonvruke. [lpaBuiibHBIE MHOTOYTrOJNIBHUKU. M300pakeHue reoMerpudeckux ¢Guryp Ha
HEJIMHOBAaHHOW OyMare ¢ HCMOJb30BAaHUEM LHMPKYIS, JUHEHKH, YrOJIbHUKA, TPaHCHOPTHUDA.
[locTpoenust Ha kieT4yaroil Oymare. OcHogHble 3a0auu Ha NOCMpPOeHUe.

[Tepumerp mHOroyronpHuka. [loHaTue miomanu GUrypsl; eTUHUIBI U3MEPEHUS TIIOLIAIH.
[TpubmmxErnoe n3MepeHue iomaan GUryp, B TOM 4ucie Ha KBaapaTtHoi ceTke. [Ipubmmkénnoe
M3MEPEHHE ITTMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra.

Kpacora u cummerpusi. CuMMmeTpus: LEHTpajbHasi, OceBas M 3€pKajbHas CHMMETPHUHU.
[Toctpoenue cummeTpudHbix Guryp. [lpeodpazoBanue mIOCKOCTH.

Harnsgasie MIpEeACTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢durypax:
NOHsIMUe MHO202PAHHUKOS - napaieienuneo, Kyo, npuzma, nupamuod, noHsmue mejl 8paujeHus -
KOHYC, Yunuuop, wap u ceepa. Hzobpasxcenue npocmpancmeenuvix ¢ueyp. Ilepsuunoe
npeocmasiieHue 0 ce4eHUusx npoCmpaHCmeeHHbIX Gueyp, NOCmMpoeHue ceyeHull MHO202PaHHUKOS.
Ilpumepvr  pazeépmox  mHO202panHuko8, yuiunopa u KoHyca. CoznaHue Mojesen
MPOCTPAHCTBEHHBIX (uryp (U3 Oymaru, NPOBOJIOKH, IUTACTUIMHA © J1p.). [IpaBuibHbBIE
MHOTOTPaHHUKH.

[TonsiTre 00bEMa; eTUHUIIBI U3MEpeHHst 00bEMa. OOBEM MPSIMOYTOJIBHOTO MapalyieNenumnesa,
KyOa, mapa.

IJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE  pe3yJIbTAThl OCBOGHMSI  MpPOrpaMMbl  ydeOHOro kypca «Maremarukay
XapaKTEepU3YIOTCSL:

1) naTpuOTHYECKOE BOCIIUTAHME:

IPOSIBIIEHUEM MHTEpPECa K MPOLUIOMY U HACTOSIIEMY POCCUNCKON MaTEMaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHSM POCCHUHCKMX MAaTEeMaTUKOB W POCCHUHCKOW MaTeMaTU4YeCKON
IIKOJIBI, K UCTIOJIb30BaHUIO ATHX JIOCTHIKEHUH B IPYTHUX HAayKax M MPHUKIAJHBIX chepax;

2) rpa;KIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSM3aHHOCTEW TIpakJaHWHA M pealu3allid ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TPOLEAYp TPakJaHCKOro OO0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXKJIEHUIO 3TUYECKUX IMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3TUUYECKHUX IIPUHIIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpy/0BOE BoCIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE YYacTHE€ B PpELIEHUM IPAKTUYECKUX 3aJad MaTeMaTHYeCKON
HAIpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTUYECKOTr0 0Opa30BaHUs HA MPOTSIKEHUHU BCel
KHU3HH Ul YCIIEITHON MPpo(ecCHOHAIBHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
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OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPAaCKTOPHH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCTUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY HW OCTETHYECKOMY BOCIPHATHIO MaTEMaTHYECKHX
00BEKTOB, 33/1a4, PELUICHUHN, PACCYKICHH, YMEHUIO BHJIETh MaTEMAaTHIECKHE 3aKOHOMEPHOCTHU B
HCKYCCTRBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHMS:

OpUCHTAIlMCH B JCATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX IPEICTAaBICHHIA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MNPHUPOAbI M O0OIIecTBa, INOHUMaHHEM
MaTeMaTHYECKOW HayKW Kak cQepbl YeIOBEYECKOW MAEATENbHOCTH, 3TaloB e€ pa3BUTUSI U
3HAUYMMOCTH JIJIsl PA3BUTHUS IMBUIIU3AIIMH, OBJIAJICHUEM SI36IKOM MAaTEMATHKU U MaTeMaTUYECKOU
KyJbTYpOH Kak CpEICTBOM TIIO3HAHUS MHUpa, OBJAJACHHUEM MPOCTCHITUMH HaBBIKAMHU
UCCIIEIOBATEIbCKON JEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPbI 310POBbsSI M MOIHOHAIBHOIO
Os1aronosyqusi:

TOTOBHOCTBIO TIPUMEHSITh MaTEMaTUYCCKUE 3HAHUS B MHTEPECaX CBOETO 3JI0POBbs, BEICHUS
3I0pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
peryisipHasi (pu3nyYecKass aKTUBHOCTB), COPMHUPOBAHHOCTHIO HABBbIKA PEQIICKCUU, TIPU3HAHHEM
CBOETO TpaBa Ha OIMIMOKY M TAKOTO JKE IpaBa JPyroro 4eioBeKa;

7) IK0JIOTHYECKOe BOCTIMTAHME:

OpUCHTAIlMCH HAa NMPUMEHCHHE MAaTEeMAaTUYCeCKUX 3HAHWM JUIsl pelIeHus 3anad B o0JacTu
COXPaHHOCTH OKpYXKArolled Cpelpl, IUIAHUPOBAHHUSA IIOCTYIIKOB M OLEHKHM HX BO3MOXKHBIX
MOCJICICTBUI JUIsSI OKPYIKAKOIIeH Cpe/bl, OCO3HAHHEM TJI0O0AIBHOTO XapakTepa 3KOJIOTHMYECKHX
npoOJeM U yTel UX PEIICHHUS;

8) aganTanus K U3MEHSIOUMIMMCS YCJIOBUSIM COIMAJILHOM M MPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOIPEIENEHHOCTH, TMOBBIIICHUIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO AESITeNbHOCTh, B TOM UHCJIE YMEHUE YUUThCS Y APYTUX
JIOJICH, MPUOOPETaTh B COBMECTHOW JIEATEIIFHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIBITA IPYTHX;

HEOOXOMMOCTEI0O B ()OPMUPOBAHWM HOBBIX 3HAHWH, B TOM 4YHCIE (GOPMYIHPOBATH HJIEH,
MOHSTHSI, TUIIOTE3bI 00 00BEKTaxX W SBICHUSX, B TOM YHCIIE paHee HEH3BECTHBIX, OCO3HABaTh
JIeUITUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOMIMI KOHTpMEp, KOPPEKTUPOBATH NPUHUMAEMbIC PEIICHHS W JICHCTBUS,
(dbopMyIUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE el CTBHS

Ba3oBble jiornuyeckue AeicTBUA:

e  BBUBIATH M XapaKTE€PHU30BaTh CYIIECTBEHHBbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATHAMHU, (OPMYIUPOBATH  OMNPEICNICHUs IOHSITHIA,
yYCTAQHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KJIACCH(HUKAIMK, OCHOBAaHUS Ui 000OLIeHHS U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOI0O aHAIN3a;

e  BOCHpHUHUMATh, (POPMYIUpPOBaTH M MPEOOPa30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EMHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE,

e  BBUBJIATH MaTeMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpEUHs B (hakTax,
JaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KpPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;
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e  JleJaTh BBIBOJBI C HUCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

e  pa3bupaTh JA0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKJACHUN (TPSIMbIE U OT MIPOTUBHOTO),
MIPOBOAUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTEIhCTBA MATEMATUYECKUX (DaKTOB, BLICTPAUBATh
apryMeHTalll0, TPHUBOJUTh TMPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJIeHuUs;

e BBIOMpaTh CHoOCcOO pemeHus ydeOHOW 3amauu (CpaBHHBATh HECKOJIBKO BApUAHTOB
pelieHusi, BbIOMpaTh HauOoliee MOAXOMANIMM € Y4ETOM CAMOCTOSTEIHLHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

e HCIOJB30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKII HHCTPYMEHT NTO3HAHUS, (DOPMYIHPOBATH
BOIPOCHI, PUKCUPYIOLIIE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIUBATh HCKOMOE U
naHHOe, POPMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

e TMPOBOAWTH IO CAMOCTOSITENILHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEH 00bEKTOB MEXK1y COOOM;

e CaMOCTOSITEIILHO (POPMYIIUPOBATH OOOOIICHUS W BBIBOJIBI TI0 PE3YJIbTaTaM MPOBEIEHHOTO
HAOII0/ICHUS, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
000011IeHMI;

e  MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, a TAKKE BBIBUTAThH MPEATIONOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmanmeii:

e  BBIABJIATH HEAOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

e  BbIOUMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIHIO
pa3IUYHBIX BUIOB U (DOPM Mpe/ICTaBIICHNUS,

e  BbIOUpaTh hopMy MpeacTaBieHUs UHPOPMAIMKM U WUIUTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMu, JuarpaMMaMu, UHOU TpaduKoil 1 iX KOMOUHAIUSIMU;

e  OIICHMBATh HAAEKHOCTH MHQOPMAIMH TO KPUTEPHUSIM, MPEITOKEHHBIM YUUTETIEM WU
chopMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMmyHnKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIe 1eiiCTBUS:

e  BOCIPUHUMATH U (POPMYJIHPOBATH CYKICHHS B COOTBETCTBHU C YCIOBUSMH U IIEISIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHUCHhMEHHBIX
TEKCTaxX, J1aBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTHUPOBATh OJYYCHHBINA PE3ybTaT;

e B X0/€ 00CYX/EHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TEMbI, TPOOIEMEI,
peraemMoil 3a7a4M, BBICKA3bIBaTh WJIEU, HAIlEJICHHBIE HA MOWCK PEIUIEHHUs, COTOCTaBIATh CBOU
CYXKICHHS C CY)KJIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOOHapyKXHBaTh pPa3inyuude U CXOJICTBO
MO3UIINIA, B KOPPEKTHOH (hopMe GOopMYITHpPOBATH PA3HOTIACHS, CBOM BO3PAKECHHUS;

e  TMPEACTAaBIATh PE3YJbTATHI PEIIECHUS 3a/layd, SKCIEPUMEHTA, HCCIIEIOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMPATh (OpMaT BHICTYIIJICHUS ¢ YUETOM 3aj1a4 IPEe3eHTAMU U 0COOEHHOCTEN
ayJIUTOPHH;

e TIOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMaHIHON M WHIWBHUAYAIHHOU pabOTHI MpH
peleHnr y4eOHbIX MaTeMaTHUeCKUX 3a]1a4;

e TPUHUMATH IIEJIb COBMECTHOM NEATEIbHOCTH, TUTAHUPOBATH OPTAHHU3AIIMI0 COBMECTHOM
paboThl, pacrpeAensiTh BUILI padoOT, JOTOBAPUBATKLCS, OOCYKIATh MPOIECC U Pe3ybTaT paboThl,
000011aTh MHEHUS HECKOJILKUX JIIONIEH;

e  y4YacCTBOBaTh B IPyMMOBHIX (hopMax paboThl (00CYkAeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC
MTYPMbI M JIPyTH€), BBITOJHATH CBOIO YacTh padOTHl M KOOPJIWHUPOBATH CBOW JCHCTBHUSA C
OPYTMMH YJI€HaMHd KOMAaHIbI, OLIEHHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBHSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
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Camoopranusanus:

e CaMOCTOSITEIBHO COCTABIISATH IIJIaH, AJITOPUTM PELIEHUs 3ajauu (WU ero 4acThb), BHIOUPATh
crnoco0 pemeHUs ¢ Y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C y4€TOM HOBOM MH(pOpMAILHH.

CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:

e  BIJAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLiecca M pe3ysibTaTa peIIeHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

e  IPEIBHIETh TPYAHOCTH, KOTOpPBIE MOTIYT BO3HMKHYTH IIPU PEIICHHUH 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWJIECHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e  OILICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIBHOCTH IOCTABICHHON LEJINU U YCIOBHSM,
OOBSCHATH MPUYUHBI JOCTHKEHHS JIM HEJTOCTUKEHHUS L€, HAXOAUTh OLIMOKY, 1aBaTh OLICHKY
IPUOOPETEHHOMY OIIBITY.

HpeI[MeTHLIe pe3yabTaTbl

OcBoenue yrayOieHHOro yuyebHoro kypca «MaTemaTtuka» B 5—6 Kjlaccax OCHOBHOM IITKOJIBI
oOecrieunBaeT JOCTH)KEHHME CIEAYIOIIMX MPEAMETHBIX 00pa3oBaTENbHBIX PpE3yJIbTaTOB
(mpeMeTHbIE pe3yJIbTaThl, JOCTUTAEMBIE 33 CUET YTIIyOJIeHUs COJepKAHUS OTMEUEHbI KyPCHUBOM):

5 KJace
Yucna u evluucienus

Apudmernka

1. HarypauabHble uncia

Yuawuuca nayuumces:

—  TOHHMMATh U MPABUIBHO YIOTPEOISTh TEPMUHBI, CBSI3aHHbIE C HATYPAIbHBIMU YUCIAMU;

—CpaBHUBATh U yNOPSI0YUBATh HaTypaJIbHbIE YNCIIA;

—COOTHOCUTb TOYKY Ha KOOPJIMHATHOM (UMCIIOBOI ) IPSIMOI C COOTBETCTBYIOIIUM €H YUCIIOM U
n300pakaTh HaTypaJbHbIE YUCIIA TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOI) MPSIMOIi;

—BBINOJIHATH apU(METHUECKHE NEHCTBUS C HaTypalbHBIMU YHCIIAMHU;

—BBINOJIHATH IPOBEPKY, MPUKUJIKY pPE3YyIbTaTa BEIYUCICHUII;

—OKpYIJIATh HAaTypaJIbHbIE YUCIIA;

—HUCHOJIb30BaTh JAETUMOCTh HATYpaJIbHbIX YUCEI JJIs PELEeHUS IPaKTUUECKUX 3a]a4;

—HaXOAWTb JEIUTEIN U KpaTHbIE HATYPAJIbHBIX YHCET;

—IpUMEHATH Npu3Haky Aenumocty Ha 10, Ha 100, Ha 1000 u T. n., Ha2 nuHa S, Ha3 MW HA 9, Ha
4umna 25, na 8 una l25 nns pemieHust TPaKTUYECKUX 3a/1a4;

—IPUMEHATDH ONPEEIIEHUS IPOCTOTO U COCTABHOT'O YNCIIA ISl PEIICHUs IPAKTUUYECKUX 3a/1a4;

—TPUMEHSTH TaOJIHIIbI TPOCTHIX YHCET,;

—IPUMEHATDH ONPEEIICHUE CTENIEHN YHCIa I HAX0KIEHUS CTETIEHEN;

—HaXOAUTh 3HAUYEHUE YNCIOBOTO BBIPAXKEHHUSI, COJIEPKAIIET0 CTEIIEHU YHUCE;

—pacKJiaJpIBaTh YKCIa Ha MPOCThIE MHOXKHUTEIH;

—3allMChIBaTh YUCIIO B BUJE MTPOU3BEACHUS CBOMX MPOCTHIX JETUTENEH;

—HaXOoAUTh HAHOONIBIINI OOLIUI NeNUTENb U HAMMEHbIIIee 00111ee KPaTHOE ABYX U HECKOJIbKUX
YHCEN PA3HbIMU CROCOOAMU,

—HCIIOJIb30BaTh B3aMMOCBSI3b HauMOOJBLIET0 OOIIEro JENUTENs, HauMEHbIIEro OOIIero
KpPaTHOTO U IIPOM3BEJIEHUS YUCEN IS PELICHMS] IPAaKTUIECKUX 3a]1a4;

—HCIOJIB30BaTh MOHATHE «B3aAMMHO MPOCTBIE YUCIIA» I panuoHanu3anuu Haxoxaenuss HOJJ
n HOK B3aMMHO IPOCTBIX YHUCEIL.
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2. Ipodu

Yuawuuca nayuumces:

—TIOHMMAaTh W TPABWIBHO YHOTPEOJSATh TEPMHHBI, CBSI3aHHBIE C OOBIKHOBEHHBIMU H
JECATUIHBIMH IPOOSMHU;

—CpaBHMBATh B MPOCTEHUIINX CIy4asx 0OBIKHOBEHHBIE IPO0OH, AeCATHYHbIE JPOOH;

—CpPaBHHBATH JIPOOH pasHuIMU cnocobamu,

—COOTHOCUTB TOUYKY Ha KOOPJAMHATHOMN (YMCIIOBOM) IIPSIMOM C COOTBETCTBYIOIIUM €M YMCIIOM U
n300pakath IpoOU U JECATUYHBIC IPOOH TOUKAMHU HA KOOPJIUHATHOMN (YHCIIOBOM) MPSMOM.

—BBIMOTHATh apU(PMETUUYECCKHE JIEHCTBUS C OOBIKHOBCHHBIMH APOOSMH B MPOCTEHIINX
ClIydasix, C IECITHYHBIMU IPOOSIMH;

—BBINOJIHATH COBMECTHBIE BBIUMCIICHHS ¢ OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMU;

—IIPUMEHATDH AJITOPUTMBI IIEPEeBO/Ia HEMPABUIBLHOM IPOOH B CMELIAaHHYIO IpO0h M CMEIIaHHOU
JpoOu B HETIPaBUIIbHYIO IPO0Bb;

—IPUMEHATH OCHOBHOE CBOWMCTBO Jpo0eil /Ui cokparieHus Apobel pa3sHbIMHU criocodamu U
npuBeneHue Apodeii k 001eMy 3HaMEHATENIO;

—pelaTh 3a7a4u Ha IpOoOH U MPOLIEHTHI;

—TIepEBOUTHh OOBIKHOBEHHBIE APOOH B JIECATHYHBIC JpOoOU M 0OpaTHO; MPUMEHSATh KPUTCPUH
BO3MOYKHOCTH IT€PEBOIa OOBIKHOBEHHOM JIPOOH B AECATUIHYIO IPOOb;

—BBIMOJIHATH POBEPKY, MPUKHUJIKY pPe3yIbTaTa BEIYUCICHUIA;

—OKPYTJIATH ICCATHYHBIC IPOOH;

—BBIMOJTHATH MPHOIIKEHUE AECATUUHBIX IPO0eH ¢ 3alaHHON TOYHOCTHIO;

—TIEPEBOJAUTH OOBIKHOBEHHBIC POOH B KOHCUHYIO UITH OECKOHEUHYIO 0eCIMUuuHyi0 0podb,

—BbINOIHAMb NPUOTIUNCEHUSL DECKOHEYHOU 0eCAMUYHOU OPpOoOU;

—O0KpYy2namb OeCKOHeuHble 0ecsimuitble Opoou.

Paboma ¢ mexcmosvimu 3a0auamu

Yuawuiica nayyumcs:

—  pelaTh TEKCTOBBIE 3a7jauu apu(PMETHYECKUM CIIOCOOOM U C IIOMOLIbI0 OPTraHU30BAHHOTO
KOHEYHOro riepebopa BCceX BO3MOXKHBIX BApPUAHTOB;

—  U3BJIEKaTh, aHAJM3UPOBAThH, OLIEHMBATh MH(OpMaINIO, IPEICTABICHHYIO B Tabiaule, Ha
cToI04aToi AuarpamMme, MHTEPHPETHPOBATH MPEACTaBIECHHbIE JaHHBIE, UCIOIb30BATh JaHHBIE
IpU pelIeHUuu 3a7ad, CTPOUTh MOJENH, MCIONb30BaTh KpPAaTKUE 3allUCH, CXEMBbl, TaOJUIbI,
0003HaueHMs MPHU PELICHUH 3aj]lad, MJIAHUPOBAaTh M PEAJM30BHIBATh PEIICHUS, MOSACHATH XOJ
pelIeHts, TPOBOIUTH MOUCK Pa3HBIX CIIOCOOOB PELIEHMSI, COOTHOCUTh MOJyYE€HHBIH pe3ynbTar ¢
YCIIOBHMEM 33/1a4M, OLIEHUBATh €ro MpaBoIo100ue, pemarh 3a/1aui ¢ BOIPOCAMU;

- IIOJIB30BATHCS OCHOBHBIMHM €IMHULIAMH W3MEPEHUS: LIEHBI, MAacChl; PACCTOSHMUS,
BPEMEHH, CKOPOCTH; BbIpaXKaTh OJHU €JUHULbI BETUYUHBI YEPE3 APYTHUE;

—  pelaTh COCTaBHbIE 3aJ]aul B 2—5 NEHCTBUI ¢ HATypalbHBIMU, TPOOHBIMU U CMELIaHHBIMU
YHClIaMd Ha CMBICH apuU(QMETHYECKUX JACHCTBUH, pa3HOCTHOE M KpaTHOE CpaBHEHHE,
paBHOMEpHBIE TpoIecchl (Buaa @ = DC), To ecTh pemaTh 3agayu, CoAepKallue 3aBHCUMOCTH,
CBSI3BIBAIOIIME BEIMYMHBI: CKOPOCTh, BPEMS, PACCTOSHUE; IIEHA, KOJINYECTBO, CTOUMOCTb;

—  pemaTh TPU THUMA 3a7a4 Ha JAPOOH: HAXOXKJIEHHE YaCTH OT YMCJA, YUCIIA 10 ero 4acTH U
JpoOu, KOTOPYIO OJTHO YHCIIO COCTABIISAET OT JIPYroro;

—  pewaTh 3a/ladd Ha OJHOBPEMEHHOE PaBHOMEPHOE JBUKEHHE JBYX OOBEKTOB (HaBCTpEUy
Ipyr ApPYry, B MPOTHBOIIOJIOXHBIX HAIMpPaBJIEHUSAX, BJOTOHKY, C OTCTaBaHHWEM): OIpEIeNIeHUE
CKOpPOCTH COJIMIKEHUSI M CKOPOCTH YAAJCHHUS, PACCTOSHUS MEXKIY ABMKYILUMHUCS O0bEKTaMHU B
3a/IaHHBII MOMEHT BPEMEHU, BPEMEHU 10 BCTPEUH;

—  pelaTh 3aJ1aud BCEX U3YUYEHHBIX TUIIOB C OYKBEHHBIMHU TaHHBIMU U HA000POT, COCTABIIATH
TEKCTOBBIE 33J]a4M K 33JJaHHBIM OYKBEHHBIM BBIPAKECHHSIM;

—  CaMOCTOSITENBbHO COCTABJIATh COOCTBEHHBIE 33Ja4M M3Y4aeMbIX THUIIOB 10 33JaHHOU
MaTeMaTHYECKOM MOJIEJIN — YUCIIOBOMY U OYKBEHHOMY BBIPXKEHHUIO, CXeMe, Ta0IHILIE;




14

— TpU pEeHICHHH 33734y BBHITIONHATH BCE apHU(PMETHUYECKHE [EHCTBUS C HW3YYCHHBIMU
BEJIMYMHAMH.

—  CaMOCMOAMEeNbHO CIMPOUmMb U UCHONL308AMb AICOPUNMbL U3VHAEMbBIX CIYYAe8 peuleHus
MEKCMOBbIX 3a0al,

—  pewiambs 3a0a4u 0OuWUMU MeMOOamu. npood u owubox, memoo nepebopa,

—  aHAIU3UPOBAMb, MOOEIUPOBAMb U peulams meKcmosvle 3a0ayu 6 6—8 O0elcmeutl Ha ce
U3yyeHHvle 0elcmeusl ¢ YUCIAMU;

—  pewams 3a0a4u HA BbIYUCIEHUE NAOWAOU NPIMOY2OIbHO20 MPEY2OIbHUKA U NIoUWaoell
@ueyp, cOCmagieHHbIX U3 NPAMOY20IbHUKOS, KBAOPAMO8 U NPAMOY2OIbHBIX MPEYeOIbHUKO8,

—  pewiamsv HeCmMaHOapmHwie 3a0aiu No U3y4demMblM memam, UCHOIb308aMb Ol peuleHus
MEeKCMOBbLX 3A0ay ePAPUKU OBUNCEHUSL.

T'eomempuueckue ¢uzypuol u éenuuunsl

Yuawuiica nayuumcs:

— IIOJB30BAThCS TI'E€OMETPUYECKMMH IOHATHAMH: TOYKA, IpsMas, OTPE30K, Jyd, YIod,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KPYT.

— TPUBOJUTH NPUMEPbl OOBEKTOB OKPYXKAIOIIEro MHUPA, UMEHIUX (OpMy H3yUEHHBIX
reoOMEeTpUIecKuX (puryp.

—  UCIOJB30BaTh TEPMHMHOJIOTMIO, CBA3aHHYI0 C yIJIAMHM: BEpIIMHA CTOPOHA; C
MHOIOYI'OJIbHUKAaMU: yroJl, BEPIINHA, CTOPOHA, IMAaroHajb; C OKPYKHOCTBIO: Pafuyc, JUaMeTp,
LEHTP.

—  M300paxarh U3y4YE€HHbIE F€OMETpUYECKHE PUTyphl HA HETMHOBAHHOM U KileTyaToi Oymare
C IOMOILBIO [IUPKYJIS U JTUHEHKH;

—  HENOCPENCTBEHHO CPAaBHUBATH YIJIbl METOJOM HAJIOXKECHUS;

—  HENOCPENCTBEHHO CPAaBHUBATH YIJIbl METOJOM HAJIOXKECHUS;

—  H3MEPATh BEIUYHMHY YIII0B PA3IMYHBIMU MEPKAMY;

—  H3MEpPSATh BEIUYMHY YIJII0B C IIOMOIIBIO TPAHCIIOPTUPA U BBIPAXKATH €€ B Ipaaycax;

—  HaxOJWTh CYMMY M Pa3HOCTb YIJIOB;

—  CTPOWTH YIOJI 33JaHHON BEJIMYMHBI C TIOMOIIBIO TPAHCIIOPTUPA;

—  pacno3HaBaTh Pa3BEPHYTHIN YIoJl, CMEXKHBIE U BEPTUKAIBHBIE YIUIBI, IECHTPAJIBHBIN YIoll U
yroj, BIHCAHHBIA B OKPY)KHOCTb, MCCIIEOBaTh HUX NPOCTEHINNE CBOWCTBA C IIOMOUIBIO
U3MEPEHHUI;

—  HaxOJWTh JUIMHBI OTPE3KOB HEMOCPEIACTBEHHBIM HM3MEPEHUEM C IOMOIIBI JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOU JIMHBI, CTPOUTH OKPYXKHOCTH 3aJaHHOI'O PaJnyca;

—  HCIIOJB30BATh CBOWCTBA CTOPOH U YIVIOB NPSAMOYTOJIbHUKA, KBAAPATA JUIsl UX TOCTPOEHHUS,
BBIYMCIICHHS IUIOLIA/IA U IIEpUMETpa.

—  BBIYMCIATH MEPUMETP M IUIOLIA/(b KBaJpaTa, IPSIMOYTOJIbHUKA, (PUTYp, COCTABIEHHBIX U3
KBaJIpaToB, NPSIMOYTOJILHUKOB, MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB, B TOM uucie Quryp,
n300pakEHHBIX HA KJIETYaTON Oymare;

—  pacro3HaBaTh NPSMOYTOJIbHBIM TPEYTOJILHUK, €T0 YTJIbl, CTOPOHBI (KaTEThI U TUIIOTEHY3Y),
HAaxOJIUTh €ro IUIOIA (b, OITUPASICh HA CBA3b C MPAMOYTOJIbHUKOM;

— IIOJBb30BAaThbCS OCHOBHBIMH METPUYECKMMM E€AVUHULAMU HU3MEPEHMS UIMHBI, IUIOLIAIN;
BBIPAKATH OJHU €VHUIIbI BEIMYUHBI Yepe3 APYTrue;

—  pacmo3HaBaTh Napajenenunes], KyO, HCHOJIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHHUs; HAXOIUTh U3MEPEHUs Mapauiesenumnesaa, Kyoa;

—  BBIUMCIATH 00BEM KyOa, Mapaiienenuresa Mo 3aJaHHbBIM HU3MEpPEHHSM, MOJb30BaThCS
€IMHUIIAMU U3MEpeHus 00bEMa;

— pemath HECJIOXXHBIE 33/1a4d Ha MU3MEPEHUE N€OMETPUYECKUX BEJIMYHMH B IMPAKTUYECKHUX
CUTyaIUsX.

—  CaMOCMOAMmMeNbHO YCMAHAGIUBAMb CHOCOObI CPABHEHUs Y2l08, UX USMEpeHUs U
NOCMPOEeHUst C NOMOWbIO MPAHCROPMUPA;
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—  NpU  UCCIe008AHUU CBOUCME 2eOMempUieckux @ueyp ¢ NnomMowbio NpaKmudeckux
usmMepenull. u npeoMemHuvlx Mooenell GopmyIuposams coOCMEeHHble 2Unomesvl (CE0UCMEO
CMEJICHBIX U BEPMUKATIbHBIX V208, CEOUCMBO CYMMbl Y2108 MPeyeOibHUKA, Yemblpexy20ibHUKA,
NAMUY20NbHUKA, CBOUCMBO YEHMPATbHBIX U BNUCAHHBIX V2l08 U Op.);

—  Oenamb 6bI600 O MOM, YMO BbIAGIEHHbIE CEOUCMBA KOHKDEMHbIX (Dueyp Helb3s
PACNpOCMpanumes Ha 6ce 2eomempuieckue Queypvl OAHHO20 MUNA, MAaK KAK HeBO3MOIICHO
UMepUms Kaxicoyro u3 Hux.

Benuuunwt u 3a6ucumocmu Meofcoy HUmu

Yuawuiica nayuumcs:

—  HUCIIOJIB30BAaTh COOTHOILICHUS MEXK/y H3YYEHHBIMH €IMHHUIIAMHU JUTMHBI, TUTOIIA 1, 00beMa,
MacChl, BPEMEHH B BBIYHMCIICHUSX;

— mpeoOpa3oBbIBaTh, CPAaBHUBATh, CKIAABIBATh M BBIYMTATH OJHOPOJTHBIC BEJIWYHHBI,
YMHOXXaTh M JIEJIUTh BETMYMHBI HA HATYPaJIbHOE YUCIIO;

— T0JB30BaThCs CIUHMIAMU IUIOLNIAJH M 00BbeMa; MpeoOpa3oBBIBATH WX, CPaBHUBATH U
BBITIOJIHATH apr(MeTHYeCKHE NCHCTBUS C HUMU;

— YUTaTh W B TPOCTEHIIMX CIy4asx CTPOUTh KPYTrOBBIE, JMHEHHBIE W CTOJIOYATHIC
JarpaMMBl;

—  YUTaTh U CTPOUTH rpauKu ABHKEHHS, ONIPEIEIISATH 10 HAM;

— BpeMs BBIXOZAa W NPHUOBITHS OOBEKTa; HANpaBICHUE €ro IBMKEHHUS; MECTO W BpeMs
BCTPEYH C IPYTUMHU 00BEKTaMU; BPEMsI, MECTO, IPOIOJKUTEIIBHOCTD U KOJMYECTBO OCTAHOBOK;

— TOpUAYMBIBaTh MO TpaduKaM IBMXKEHHS PAaCCKa3bl O COOBITHAX, OTPAKCHHEM KOTOPBIX
MOTJIH OBl OBITH paccMaTpUBaeMble TPAQHUKH JBIKCHUS;

—  HCIIONI30BaTh 3aBHCUMOCTH MEXIYy KOMIOHEHTAMH W pe3yJbTaTaMu apu(METHUECKUX
NeHCTBUH ISl OLICHKH CyMMBI, Pa3HOCTH, IPOM3BEICHUS M YACTHOTO.

—  CaMOCMOAMENbHO CMPOUMb WIKATY C 3A0AHHOU YeHOU OeleHus, KOOPOUHAMHbIL VY,
cmpoums opmyny paccmosHus Mexcoy mouKamu KOOPOUHAMHOZ0 y4d, GopMYIy 3a6UCUMOCTIU
KOOPOUHAMbL OBUNCYWELICSL MOYKU OM 8PEMEHU OBUNCEHUSL U OD.;

—  HabI00ameb ¢ NOMOWBIO MAOIUY, YUCTOBO20 TYYA 3ABUCUMOCTIU MENCOY NePeMeHHbIMU
BENUUUHAMU, BLIPAXHCAMb UX 8 HECTONCHBIX CLYUASX C NOMOWBIO POPMYIL;

—  ucnoiv3osams 05 peutenus 3a0ay Gopmynsvl paccmosanus d medxncoy 08yMs pa6HOMEPHO
OBUINCYUUMUCS 0OOLEKMAMU 8 MOMEHM 8PeMeHU t i 08UNICEHUs Hagcmpeyy opye opyey (d = so—

(V1 + V2) * 1), 6 npomusononodicuvix nanpasienusx (d = so + (V1 + V) - t), 60oeonky (d = so — (V1
—V2) - t), c omemasanuem (d = so + (V1 —V2) * ),

—  KOOuposams ¢ NOMOWbIO KOOPOUHAM MOYeK dueypbl KOOPOUHAMHO20 —Veid,
CamocmosimenbHO COCMAGIEHHbLE U3 TOMAHBIX TUHULL

—  onpeodensims NO 2paguKy 08UNCEHUS CKOPOCIU 0OBbEKMO8;

—  CaMOCMOAMeNbHO COCMABIAMb SPAPUKU OBUNCEHUS U NPUOYMBIBAMb NO HUM PACCKA3bL.

Anzebpauueckue npedcmagnienus

Yuawuucsa nayuumces:

—  YHTaTh, 3aMUCHIBATh, COCTABIATH M MPEOOPa30BBIBATH IENBIE U IPOOHBIC BHIPAKECHHUS;

—  3amnMchIBaTh B OYKBEHHOM BHUJIE MEPEMECTUTENIBHOE, COYETAaTEeIbHOE CBOMCTBA M CBOMCTBA
CJIO’KE€HHUS U YMHOKEHUs, paCIPEACIIUTEIbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIILHO CIIOKEHUS U
BBIYMTAHUS, YaCTHBIE Ciydan JerdcTBUi ¢ 0 U 1, MCIIOJIB30BaTh BCE 3TH CBOMCTBA ISl YIPOILEHUS
BBIYHCIICHUI;

—  pacmpoCTpaHsATh HM3YYCHHBIC CBOMCTBA apU(DMETHUYECKUX JEHCTBUA HA MHOXKECTBO
nIpobeit;

—  pewaTh NPOCTbIE U COCTABHBIE ypaBHEHHUS CO BCEeMH apU(METHUYECKUMH JEUCTBUIMU,
KOMMEHTHPOBATh XOJ1 PEIICHMS], Ha3bIBasi KOMIIOHEHTHI IEUCTBU;
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—  WUCHOJB30BaTh OCHOBHBIC IPUEMBI PEIICHHS YPABHCHHIA:

—  mpeoOpaszoBaHusi, METO MPOO 1 OMUOOK, METOT Iepedopa;

—  3amUChIBaTh PEIICHUE YPaBHEHUH C TIOMOIIBIO 3HAKA PABHOCHIIBHOCTH (&);

— YUTaTh W 3alMChIBaTh C MOMONIBIO 3HAKOB >, <, >, < CTPOTUE, HECTPOTHE, TBOWHBIC
HEPaBEHCTBA;

—  pemaTh MPOCTEUIINE HEPABCHCTBA HAa MHOXKECTBE IIENBIX HEOTPHIATCIHHBIX YHUCEN C
MTOMOIIHIO YHCIIOBOTO JTy4da U MBICIIEHHO 3aIMCHIBATH MHOXKECTBA MX PEIICHUH, UCIIOIB3Ys

—  TEOPETHKO-MHOXXECTBEHHYIO CUMBOJIHKY.

—  Ha OCHOBe 00WUX C8OUCME apUPMEMUYecKUx OetiCmeull 8 HeCI0NCHbIX CLYUASIX.!

1) onpedensimv mHONCECMBO KOpHElU HECMAHOAPMHBIX YPAGHeHUll (YPaéHeHull ¢ 0O0HOU
nepemennoii suda X(X + @) = b, oono ypasnenue ¢ 08yms nepemennviMu, 084 yPasHeHUst ¢ O8YMSL
nepemeHHbiMU);

2) ynpowamv 6YKEeHHbLE BbIPANCEHUS,

—  UCNONBb306aMb OYKBEHHYIO CUMBOIUKY Ol 0000WeHus U CUCmeMamu3ayuu 3HAHUL
Yuauuxcs.

Mamemamuueckuii A3bIK U 31€MeHmMbl 102UKU

Yuawuiica nayuumes:

— pacmo3HaBaTh, YUTaTb W MPHUMEHSATh HOBBIC CHMBOJIBI MaTEMaTHUYECKOTO SI3bIKA:
o0o3HayeHue 107U, JpoOH, MpoueHta (3HaK %), 3amUCh CTPOTUX, HECTPOTUX, JIBOHHBIX
HEPaBEHCTB C IMOMOIIBIO0 3HAKOB >, <, >, <, 3HaK NPHUOJIMKEHHOTO PaBEHCTBA, 00O3HAYCHHE
KOOpJMHAT Ha NPSMOM W Ha IJIOCKOCTH, KPYTOBBIC, CTOJIOUATHIC M JIMHCHHBIC THArPAMMBI,
rpaduKy ABIKCHHS,

—  ONpEeNATh B MPOCTSHINKX CIy4asiX HCTHHHOCTD H JIOKHOCTh BBICKA3bIBAHUM;

—  CTPOUTH MPOCTCHIITNE BHICKA3bIBAHUS C IIOMOIIIBIO JIOTHUYECKUX CBSA30K U CIJIOB «KAXKIBIi»

—  «HaWJeTcs», «BCETAa», KHHOTIAY, «U/UINY;

— 00OCHOBBIBaTh CBOU CYXJCHHUS, UCTIONB3Ys U3YUCHHBIE B 5 KJlacce MpaBuja U CBOWCTBA,
JIeNaTh JOTHYECKHUE BBHIBOIBI;

—  CTPOUTH YTBEPI)KACHHUSI, UCIIOb3Ysl 3HAK PABHOCUIBHOCTH (&);

—  TPOBOAMUTH HECJOXKHBIE JTIOTUYECKHE PACCYKICHHS, UCIONB3Yys JIOTUYECKUE OTepaluu U
JIOTUYECKHE CBSI3KH;

—  ONpEeNsATh PABHOCHIIBHOCTD YTBEPKIACHUH;

—  ONpEENsTh CYIIECTBEHHBIC TPU3HAKH OTPE/ICICHUS;

—  CTPOUTH JIOTUYECKUE IIETIOUKH.

—  000CHOBbIGAMb  UCMUHHOCMb  UWIU  JIOJMCHOCHb — 6bICKA3BIGAHUST 00We20 6uoa U
BbICKA3BIBAHUSL O CYUIeCMBOBAHULL,

—  3anucviéamsv onpeoesieHus Ha MamemMamuiecKkom s3vike;

—  cmpoums onpedenieHus N0 pPUCYHKAM,

—  UCNONIb308aMb onpedeneHus sl peUleHUs: pA3IUYHbIX 3A0AHUL,

—  pewamb Jlo2utecKue 3a0ayu ¢ UCNONb308aHUEM cpaduyecKux mooenel, mabauy, epaghos,
ouazpamm Diinepa—Benna;

—  cmpoumb U 0C6AUBAMb NPUEMbl peuleHUs 3a0ay  J102UHecKOo20 Xapakmepa 8
COOMEEemMcmauY ¢ NPOPamMmoll 5 kiacca.

Paboma c ungpopmayueii u ananuz 0anHHwvix

Yuawuiics naywumces.

—  WUCIONB30BaTh MJsl aHalW3a MPEACTaBICHHUS M CHUCTEMATH3allMM JaHHBIX TaOIHIIbI,
KpyroBble, JUHEHHBIE W CTOJNOYATHIE AMArpaMMbl, TpadUKH [BWKEHHUS;, CPAaBHUBATh C HX
MOMOIIIBbIO 3HAYEHUS BEJIMYMH, HHTEPIPETUPOBATh TaHHBIC TAOJIHII, TUArpaMM U IPapuKOB;
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— paboTaTh C TEKCTOM: BBIACNATH YaCTH Y4€OHOTO TEKCTa — BBOJHYIO YacTh, TJIABHYIO
MBICITb W Ba)KHBIC 3aMEUYaHUs, MPUMEPHI, HUTFOCTPUPYIONIUE TIABHYIO MBICIb, U BaKHBIC
3aMe4aHus, POBEPSITh TOHUMAHKE TEKCTa;

—  BBINOJHATH NMPOEKTHBIE PaOOTHI MO 33AAHHOW MJIM CaMOCTOSITEIHHO BHIOPAHHOW TeMme,
COCTABJIATH TJIaH MOUCKA UH(OPMAIIHH;

— 0oTOMpaTh HMCTOYHHKH WH(POpPMANUU (CIPABOYHHMKH, SHIUKIIONCIAHU, KOHTPOIUPYEMOE
npocTtpancTBo MHTEpHETA U JIp.), BBIOMPATh CIIOCOOBI TPECTaBICHHS WH(OPMAIIHNH;

—  BBINOJHATH TBOpYeckue paboTel mo Temam: «llepemaua WHPOpPMALUK C TOMOIIBIO
KoopauHaty, «I'paduku IBUKCHUS;

— paboTtarh B MaTepHUaAIbHON B HH()OPMAITMOHHOM Cpelie OCHOBHOI'O 0011ero 00pa3oBaHus (B
TOM YHCIIE C YY4eOHBIMU MOJICIISIMH) B COOTBETCTBHU C COJIEPXKAHUEM YIIIyOJICHHOTO Y4eOHOTO
npeamera «MareMaTuka. 5 Kiace».

—  KOHCNeKmuposams yueOHblLl MeKChl,

—  @uinoHAMb (MO0  PYKOBOOCMEOM  83DOCI020 U CAMOCHOSAMENbHO) BHEKIACCHble
npoekmHuvle  pabomsel,  cobupamv  UHDOPMAyUld &  CHPABOYHUKAX,  IHYUKIONEOUSX,
KOHMPOJIUPYEMbIX

—  UHMEePHem-UCMOYHUKAX,  NPeOCmAasiams  UHGOpMAYUlo,  UCNOAb3YA  UMelouwuecs
mexHuyeckue cpeocmaa,

—  NoL3YACL uMpopmayuell, HAUOeHHOU 6 pPA3IUYHBIX UCMOYHUKAX, COCMAGIAMb CEOU
cobcmeennble 3a0auu no npozpamme 5 Kuacca, Cmams coasmopamu «3adaynuka 5 kiaccay, 6
KOMOPbLU BKIIOYAIOMCA IyYuiue 3a0ayu, NPUOYMAaHHble YYauuMucs,

—  cocmasnsams nopmehoauo yueHuxka 5 kiacca.

6 kiaacc

Yucna u evluucienus

Vuawuiica nayuumes:

— 3HaTh W IOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TMYHBIMU BUAAMH YHCET U CIIOCOOAMU MX
3aMnMcH, NePeXoIuTh (€CIU 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3aMucy Yucia K Apyroi;

— CpaBHMBAaTh U YNOPSJOYMBATH IIeJble YHCIa, OOBIKHOBEHHBIE M JIECATUYHBIE APOOH,
CpPaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB;

—  BBINOJHATH, COYETas YCTHbIE U NMHCbMEHHbIE NMPUEMBI, apu(MeTHdecKue IEUCTBUS C
HATypaJIbHBIMH U IENBIMH  YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIPOOSMHU,
MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMU;

—  BBIYUCIIATH 3HAYEHUS YUCTIOBBIX BBIPAKEHUM, BBIMIOIHATD TPUKUIKY U OIIEHKY pe3yJIbTaTa
BBIYHCIICHUI;

—  BBINOJHATH IPeoOpa30BaHus UNCIOBBIX BEIPAXKEHUI HA OCHOBE CBOMCTB apu(METHUYECKUX
JICCTBUI;

—  ONpeIeNnsATh TAKTHUKY BBIYMCICHUN B 3aBUCKIMOCTH OT KOHKPETHBIX 00CTOATENbCTB, HO TaK,
YTOOBI perieHue ObUIO 0 BO3MOXKHOCTH 00Jiee IPOCTHIM U YAOOHBIM;

—  HaxoAWTh OTHOUICHHWE BEJIWYMH U YHCET,

—  YHUTaTh U 3alMChIBaTh OTHOILIEHHS Pa3HBIMH CIIOCOOaMU;

—  HaxXOAMTb IIPOLIEHTHOE OTHOUICHHUE;

—  JI0Ka3bIBaTh UCTUHHOCTbH IPOIOPLINY;

—  3alMCchiBaTh W YUTATh MPOMOPLUHU PA3HBIMU CHOCOOAMH, HCIOJIb3Ys MaTeMaTUYECKYIO
TEPMHHOJIOTHIO;

—  HaxXxoAWTh cpelHee apu(MeTnyecKoe Yrcen U BeJINYHH;

—  ONpeAesATh NPUHAIEKHOCTh YHCENI MHOKECTBAM HATypaJbHBIX, LIEJIbIX, PAllMOHATBHBIX
quCel;

— n3o0paxaTh YKclia Ha KOOPJIUHATHOMN TIPSIMOI;
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— IIPUMEHATb TE€OMETPUYECKUN CMBICI MOJIYJS 4YUCIa I pPEUICHUS YpaBHEHUSA U
HEPABEHCTBA;

— COOTHOCHUTb TOYKY Ha KOOPIMHATHOW IPSAMOM C COOTBETCTBYIOIIMM €H 4YHCIOM U
n300pakaTh yMcia TOYKAMU Ha KOOPAMHATHOM NMPSIMOM, HAXOAUTh MOJYJb YHCIIa,;

—  COOTHOCHTbH TOYKH B IIPSIMOYT'OJIBHOW CHCTEME KOOPAUHAT C KOOPAUHATAMU ITOU TOYKH;

—  PAaclo3HaBaTh YMCIIOBYIO NPSMYIO, HAa3blBaTh €€ CYIECTBEHHBIC NIPU3HAKH, ONPENCIATh
MECTO 4YHCJIa Ha YUCIIOBOM IPSIMOW, CPaBHUBATH, CKJIAJIBATH U BBIYMTATH YUCIA C MOMOIIBIO
YHUCJIOBOU IIPSIMOM;

— Ha3bpIBaTh CYUICCTBCHHbBIC IIPU3HAKUA KOOPAMHATHOM IPSIMOM, ONPEAEIATh KOOPAMHATHI
IIPUHAUICKANIMX € TOYEK C PAalMOHAIBHBIMM KOOPAMHATaMH, CTPOUTHh M MCIIONb30BaTh IS
peneHus 3a1a4 (opMyITy pacCTOSHUS MEXIY €€ TOUKaMH;

—  pacro3HaBaTh KOOPAMHATHYIO IUIOCKOCTb, HAa3bIBaThb €€ CYIICCTBEHHBIC IPU3HAKH,
OIpEeAEIIATh KOOPAUHATHI TOYEK KOOPINHATHON INIOCKOCTU M CTPOUTH TOUKH I10 UX KOOPAUHATaM;

—  OKPYIJIATH LIEJIbIC YUCIIA U IECSITUYHBIE IPOOH, HAXOIUTH MPHOIMKEHHUS YHCEIL.

—  NpUMeHAmMb pa3IuyHble GAPUAHMbL PEeUleHUs NPUMepos, YNpowams npeoopazo8aHus,
UCKamv ONMUMAaibHble CHOCODbL peuleHUs « OTUHHBIXY) NPUMEPOS;

—  NpUMeHAmMb NOHAMUS NPOCMO20 U CIONCHO20 NPOYEHMHO20 POCMA O/ peulenus 3a0a4
9KOHOMUYECKO20 Xapakmepa,

—  nepesooums 0ecAMUYHYI0 3aNUCh YUCET 8 OBOUYHYIO CUCEMY U 0OPAMHO.

Yucnoevie u 6yK8€HHble GbIPAIICECHUA

Y%Zmuzic;z Hay4yumcA.

—  HUCHOJB30BaTh OYKBHI AJsl 0003HAYEHUS YUCEIl IPU 3allMCU MAaTEMAaTUYECKUX BBIPAKECHUI,
COCTaBJISITh M YHUTATh OYKBCHHBIC BBIPAKCHUS U (POPMYJIbI, HAXOJUTh 3HAYCHHS OYKBECHHBIX
BBIPQXXEHHH, OCYIIECTBIIsAII HEOOXOUMbIE TIOJICTAHOBKH U MpeoOpa3zoBaHus (pacKpbIiBaTh CKOOKH,
onpenensiTe Kod(PPUIMEeHTs B OYKBEHHBIX BBIPAKEHUSX, TPUBOJUTH MOJAOOHBIE ClIaraeMble U
T.1.);

—  HaxOJWTbh HEM3BECTHBI KOMIIOHEHT PaBEHCTBA;

—  HCIIOJIb30BaTh MOHATHE «PEIIUTh YPABHEHUS» MPU UX PEIIEHUH; CTPOUTH HOBBIE CIIOCOOBI
peleHus ypaBHEHUH;

— pemaTh YpaBHEHHUS CO BCEMM apU(PMETHUYECKUMHU JACHCTBUSAMM pa3sHbIMH CIIOCOOAMHU:
PaBHOCHJIBHBIMH NPE00Pa30BaHUSIMU, MeMOOOM NPob U OUUOOK, MeMoOoM nepebopa;

—  peliath MPOCTEHIINE HEPABEHCTBA HA MHOXXECTBE PAIIMOHAIBHBIX YHMCEN C MOMOIIBIO
YUCIIOBOM TNPSIMOM M  3alMChIBaTh MHOKECTBA HMX PEIICHUH, HCIOJIb3Yysl TEOPETUKO-
MHOXECTBEHHYIO CHMBOJIUKY;

— TIOHMMAaTh W YHOTPEOJATH TEPMUHBI, CBSA3aHHBIC C 3alUCHIO CTCTICHH YKCIA, HAXOJIUTh
KBaJIpaT U KyO YuCIa, BEIUMCISTH 3HAUEHHUSI YHCIIOBBIX BBIPAXKEHUMN, COJEPIKAIINX CTETICHU;

—  TIOJIb30BAThCS MPHU3HAKAMU JICTUMOCTH, PACKIIaIbIBaTh HATYPAJIbHBIC YHCIIA Ha IPOCTHIC
MHOKHUTEIIH,

—  TIOJIB30BATHCS MACIITA0OM, COCTABIISITH MPOIIOPIIUN U OTHOIIICHHS,;

— TPUMEHATH OCHOBHOE CBOMCTBO MPOIMOPIWHU I HAaXOXJACHHUS HEW3BECTHOTO 4IieHa
MIPOTTOPIINH; TIPEOOPA30BHIBATH MPOTIOPIIHH.

—  Ha OcHo8e 0OWUX C8OUCME apupmMemuyecKux 0etcmseull 8 HeCIONCHbIX CYUAAX:

— onpeoensimbs MHONCECMB0 KOPHell HeCMAHOAPMHBIX YPAGHEHU,

— ynpowams OYKEeHHbIe BbIPANCEHUSL,

—  UCNONb308aMb OYKEEHHYIO CUMBOIUKY 0N 0000WjeHUus U CUCMeMamusayuu 3HaHUll
yuawuxcs,

—  pewamsv npocmetiuiue YPAGHeHUs C MOOYIeM, UCHONb3YS KOOPOUHAMHYIO NPAMYIO U
onpeoeneHue Mooy,
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—  pewams npocmeliuiue HepaBeHCmed U OBOUHble HEPABEHCMBA ¢ MOOYIeM C NOMOWbIO
KOOPOUHAMHOU NPSMOU.

Pewiennue mexcmoeuix 3a0au

anwuﬁc;l HaydyumcA.

—  CaMOCTOSITEJIbHO  aHAIM3MPOBATh  3aJadd, CTPOUTh MOJAEIM, IUIAHUPOBaTb U
peaIn30BbIBaTh PELICHMs, MOACHATh XOJ| PEIICHMs, NPOBOJUTH IOUCK Pa3HBIX CIIOCOOOB
pEllIeHUsl, COOTHOCUTbH IIOJIyYEHHBII pe3yJbTaT C YCIOBUEM 3a/ayd, OLIEHUBAaTh €ro
IpaBJoII0100ue, pelaTh 3a/1a4uu C BOIPOCAMU;

—  pelaTh MHOTOIIATOBBIE TEKCTOBBIE 331a4H apH(PMETHIECKUM CIIOCOO0M;

— pemlaTh 3aJayM, CBA3aHHbIE C OTHOLIEHHMEM, IPONOPLUOHAIBHOCTBIO BEJIHYUH,
IPOLIEHTaMU;

—  pemaTh TPH OCHOBHBIC 33/1a4H HA IPOOH U MPOILIEHTHI;

—  HCHOJb30BaTh IOCTPOEHHBIE AJTOPUTMBI COBMECTHBIX JIEHCTBUN C OOBIKHOBEHHBIMU U
JNECATUIHBIMH JPOOSMHU TP PEIICHUH 3a/1a4 Ha IPOOH U TPOILICHTHI;

—  pelaTh 33a4M, CoJeprKallue 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIMYMHBI: CKOPOCTh, BpeMs,
paccrosiHMe, II€Ha, KOJMYECTBO, CTOMMOCTH; HMPOHM3BOIUTEIBHOCTH, BpeMs, 00bEMa paloThI,
UCTONB3Yysl apu(MeTHdecKkue JeMcTBUS, OLIEHKY, MPHUKUAKY; I[0Jb30BaTbCcid €IUHHULIAMU
U3MEPEHUS COOTBETCTBYIOLIUX BEJTUUNH;

—  peluaTh 3aJaud Ha JIBWKEHHUE 110 peKe: HaXOJAUTh CKOPOCTb 110 TEYEHUIO PEKH, CKOPOCTh
IPOTUB TEYEHMs, COOCTBEHHYIO CKOPOCTb M CKOPOCTh TEUEHHsI MO CKOPOCTHU IO TEUEHHUIO U
CKOPOCTH MPOTUB TEUEHMUS,;

—  CTPOUTb MOJIEJIU OIHOBPEMEHHOT'O PABHOMEPHOTO IBUKEHHS 00bEKTOB HAa KOOPAUHATHOM
ay4e;

—  YUTaTh U CTPOUTH TPAQUKH JABWKCHHS, ONPEACIATH 10 HUM: BPeMs BBIXOAA M TPUOBITHS
00BbEeKTa; HAIPABJIEHUE €r0 JBUKEHHS; MECTO U BpeMS BCTPEUYH C IPYTMMH OOBEKTaMHU; BpeMs,
MECTO, IPOAOKATEIBHOCTD U KOJIMYECTBO OCTAaHOBOK;

— TOpUIyMbIBaTh MO rpauKaM IBUKEHMSI paccKa3bl O COOBITUSAX, OTPAKEHUEM KOTOPBIX
MoK ObI OBITH paccMaTpuBaeMble rpauKy ABHKEHMS,

—  pacro3HaBaTh OPSIMYIO U OOpaTHYIO IPONOPLUUOHAIBHBIE 3aBUCUMOCTH;

—  3aJaBaTh 3aBUCHMOCTH C IOMOIIbIO (GOpMYyJ, TaOIHIL, FpadUKOB;

— HaxoAMTh MO rpaduky npsMoll M oOpaTHOM NPONOPLUUOHAIBHOCTH KO3(DPHUIMEHT
MPONOPLUOHAIBHOCTH;

—  pacno3HaBaTh (QYHKIIMOHAIBHYIO 3aBUCMOCTb CPEIM JJAHHBIX pa3IMYHbIX 3aBUCUMOCTEH;

—  peliaTh 3a/1a4M CO CPEIHUM apU(PMETHUECKUM YUCEN U BEJTHYHUH;

—  HCIIONIB30BaTh MOHATUE «MACLITa0» AJIs pelIeHus 3a1ay;

—  COCTaBJIATh OYKBEHHBIE BHIPAKEHUS MO YCIOBUIO 33]1a4H;

—  pemartsb 33a7a4d METOJOM YPaBHEHHU;

—  CaMOCTOSITENIbHO COCTaBJISITh COOCTBEHHBIE 3aJaud H3Yy4aeMbIX THUIIOB MO 3aJaHHON
MaTeMaTHYECKOM MOJIEIN — YUCIIOBOMY U OYKBEHHOMY BBIPQXKEHHUIO, CXeMe, TaOIuIIe;

—  W3BJIEKaTh MH(POpPMAIINIO, IPEJCTABICHHYIO B TaOMUIIaX, HA JTUHEHHOM, CTOIOYATON UITH
KpYyroBOM TuarpaMmax, MHTEpIpEeTUPOBATh NPEICTaBIECHHbIE JaHHBIE; UCIIOJIb30BATh IaHHbIE TPU
pEIIEHNN 3a/]a4;

—  TOPEICTaBIATh HH(OPMALIHIO C TOMOUILIO TaOIHI, TUHEHHON U cTOI0YATON UarpaMm.

—  CaMOCMOAMENbHO CMPOUmMd U UCHOJIL306AMb ANOPUMMbL UZYHACMbIX CIYYAEE PeuleHus
MeKCMosblX 3a0a4;

—  aHanU3UpOBamb, MOOEIUPOBAMb U Peuams MeKCmogole 3a0auu;

—  pewambs 3a0ayu Ha GbIYUCTEHUE NIOWAOel PA3HBIX 2E0MEMPUYECKUX Puayp;

—  pewiamsv HeCManoapmHwle 3a0a4u no U3y4aemvi;M memam,

—  UCnob308amv 01 peuleHus MeKCmo8blX 3a0ay epaghuKu OBUNCEHUsL,
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—  CamMoOCMOoAmMenbHO CMPOUmMb WKALY ¢ 3A0AHHOU YeHOU OeleHUsl, KOOPOUHAMHYIO NPAMYIO,
cmpoums opmyny paccmosiHus MeHcoy MoUKaAMU KOOPOUHAMHOU NPIMOLL,

—  Habmodamv ¢ nomMowpblo mabauy 3a8UCUMOCHU MeNHCOY NepeMEeHHbIMU GeNUdUHAMU,
BbIPANCAM UX 8 HECTIONCHBIX CAVUASX C NOMOUWBIO popMmyI,

— onpedersimb no ¢opmyre a = bc 6ud 3asucumocmu (npamas uiu o0OpamHas
NPONOPYUOHATILHOCTD),

—  UCNOAB3068aMb OJisl peuteHus: 3a0ay opmyavl paccmosnus d mexicoy 08yMs pA6HOMEPHO
OBUINCYUUMUCS 0O BEKMAMU 8 MOMEHM 8peMeHU t 01 08UNCEeHUs. Hagcmpeyy opye opyey (d = so —

(V1 + V2) * 1), 6 npomusononodichvix nanpasienusx (d = so + (V1 + V) - 1), doeouky (d = so — (V1
—\V2) - t), c omcmasanuem (d = so + (V1 —V2) - t).

Hacnaonan zeomempusn

yqamuzic;z Hay4yumcA.

—  TPUBOJUTH NPHUMEPHl OOBEKTOB OKPYKAIOIIEI0 MHUpPA, UMEHOIUX (OpMY H3YUEHHBIX
TE€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PaBHBIX U CHMMETPUYHBIX
¢uryp;

— m300pakaTh C TIOMOIIBIO IHMPKYJS, JHHEHKH, TPAHCIOPTHpPAa HA HEIMHOBAHHOH W
KjIeTyaToil Oymare H3y4deHHble IUIOCKHME TIeoMeTpuueckue QUrypsl M KOH(UIypaiuw,
CUMMETPHYHBIC PUTYPHI;

— TI0JIb30BaThCsl TEOMETPUYECKHMMM  IOHSATHSAMHU: PABEHCTBO  (UIYp, CHUMMETpHUS;
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPUEH: OCb CHMMETPHUH, LIEHTP CUMMETPHUU;

— mpeoOpa3oBbIBaTh (UTYpHl C TOMOIIBIO PAa3HBIX BHJOB CHMMETPHUH: OTHOCHUTEIIHLHO
IIPSIMOM, IOBOPOTHOM, IEPEHOCHOM;

— HaxoOAWTh BEJIIMYUHBI YIJIOB M3MEPEHHEM C IIOMOIIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3a/laHHOM BEJIMYMHBI, [10JI30BATHCS IIPH PELLICHUH 3aad TpaJyCHOW MEPOH YIJIOB; PACIIO3HABATh
Ha 4epTe’Kax OCTPhIM, NPAMON, Pa3BEPHYTHIA U TYIOW YIVIBI; CMEKHBIC U BEPTUKAJIbHBIC YIJIBI,
LIEHTPAJIbHBIN YroJl U YroJj, BIMCAHHBIN B OKPYKHOCTb, UCCIIEOBATh UX MPOCTENUIINE CBONCTBA C
MMOMOUIBIO UBMEPEHUN;

—  BBIUUCIATH JUIMHY JIOMAaHOHM, NMEPUMETP MHOIOYTOJIbHHMKA, IOJIb30BaThCS €IMHULIAMU
W3MEPEHUS IJIMHBI, BBIPAXXKATh OJHU €AMHUIIBI U3MEPEHUS JUIMHBI Uepe3 ApYyTue;

—  HaxOAWTb, UCTOJb3Ysl YEPTENKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEKIY ABYMs TOUKAMHU, OT
TOYKH JI0 NIPSIMOM, JUIMHY ITyTH Ha KBaJIpaTHOU CETKE;

—  BBIUMCIATH IUJIOWAAb (PUTYp, COCTABJIEHHBIX U3 MPSIMOYTOJBHUKOB, HCIOJIb30BaTh
pa3OueHue Ha NPSIMOYTIOJIbHUKH, Ha paBHbE (UTYpBI, JOCTpAaUBaHHE 10 MNPSIMOYTOJbHUKA;
M0JIb30BAThCS OCHOBHBIMU €IMHULAMU M3MEPEHHUs IUIOIIAAU; BBIpAXXaTh OJHU EIUHUIIBI
M3MEpEHUS TUIOIIAIN Yepe3 APYTHE;

—  pacro3HaBaTh Ha MOJENSAX U M300paKeHUAX MUPaMHUAY, KOHYC, IIWIMH]P, UCIOIb30BaTh
TEPMUHOJIOTHIO: BEpIlIMHA, peOpo, IpaHb, OCHOBAaHHE, PA3BEPTKA;

— u300paxaTh Ha KJeT4yaToi Oymare nMpsMOYTOJIbHBIN Mapaieenunesn;

—  BBIUUCIATH 00BEM MPSAMOYTOJIBHOIO Mapajlieienunena, Kyoa, mojab30BaThCsl OCHOBHBIMU
€IMHUIIAMU U3MEpeHus 00bEMa;

—  BbIpaXkaTb OJHH €IUHUIIBI U3MEPEHUS 00bEMa Yepe3 Ipyrue;

—  pelaTh HECJOXKHBIE 33[]aul Ha HaXOXKJEHHE F€OMETPUUECKUX BEJIMYUH B MPAKTHUYECKUX
CUTYaLUsX;

—  TPOBOAMTH UCCIIEIOBAHNE F€OMETPHUUECKHUX (DUTYD C LENbIO BBISBICHUS UX CBONCTB;

— TPOBOAWUTH MPOCTEUIINE JIOTUYECKUE pacCyXAEHUs Ui JO0Ka3aTelbCTBA CBOMCTB
FeOMETPUUECKUX QUryp.

—  Cmpoums npasuibiblie MHO20Y20IbHUKU C NOMOWbIO YUPKYJIA U TUHEUKU,
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—  NpU UCCIe008aHUU CBOUCME NPABUTLHBIX MHOSOSPAHHUKOS C NOMOWbI0 NPAKMUYECKUX
usmMepenull u npeOMemHbIX Mooeell (PoPMYyaUPO8ams COOCMEEHHbLE CUNOMESbl;

—  cmpoumv paziudHble OPHAMEHMbL C HOMOWBIO PA3IUYHBIX NPE0OPA308aHUIL,

—  Oenamb 6bl8O0 O MOM, YMO BbISAGICHHbIE CEOUCMBA KOHKPEMHbIX (ueyp u mei Helv3s
PACRPOCMPAnUMb HA 6Ce 2eoMempuyecKue ueypol OaHHO20 MUNa;

—  €030a8amvb MoOenU MHO20CPAHHUKOS.

Mamemamuueckuil A3bIK U IAEMEHMbL T0ZUKU

Vuawuiica nayuumes:

—  cmpoumv OMpUYaHUs 8bICKA3bIBAHUL PA3HO20 8UOA: 0OUUX, O CYUIeCMBOBAHULL,

—  UCNONb308aMb MAMEMAMUYECKYI0 CUMBOIUKY NpU NOCMPOEHUU YMBEPHCOEHUL U UX
ompuyanus: V, 3, =, &, 7;

—  UCNONIb306aMb  pA3Hble CHOCOObL BbIPANCEHUS OMPUYAHUSL OOWUX BbICKAZLIBAHUL U
BbICKA3LIBAHULL O CYUECMBOBAHUU 8 eCINEeCNBEHHOM S3bIKe;

— onpedensimb 6 NPOCMENMUX CIYYAAX UCMUHHOCMb U JIOJICHOCb — OMPUYAHULL
8bICKA3bIBAHUL PA3HO20 8UOA,;

—  00OCHOBBIBATh CBOU CYKJICHHSI, MCIIOJIb3YSI U3YYEeHHBIC B 6 Kilacce MpaBHia U CBOWCTBA,
JIeNaTh JIOTHYECKUE BHIBOJIBI,

— TPOBOAMTH HECJIOXKHBIE JTIOTUYECKUE PACCYKICHUS, UCTIOJB3Ysl JIOTUUECKUE OIepaluy U
JIOTHYECKHUE CBS3KH;

—  nepegooumsv npeonodNHCeHUsi ¢ NePeMeHHbIMU 8 UCMUHHbIE WU JIONHCHbLE YIMEEPIHCOCHUS
PA3HbLIMU  CNOCODaMu.  3a0aHUeM  3HAYEHUUl NEePeMEHHbIX, C NOMOWbI  KEAHMOPO8
(cywecmeosanus 3, obwrnocmu V);

—  Yumamo BbICKA3bIBAHUs, coOepicajue K8AHMOPbl U 3ANUCHIBAMb B8bICKA3bIBAHUS,
UCNONL3YS KBAHMOPbL, CMPOUMb OMPUYAHUSL VIBEPHCOCHUL C KBAHMOPAMU.

—  NoIYy4uUmb npedcmagieHue 0 J102UYeCKOM C1e008aHUU U I02UYECKOM BblB0Oe;

—  cmpoumv OMpuYaHus cle008anusl;

—  cmpoumv  pAGHOCUTbHbIE YMEEPHCOeHUs U  O00KA3bleAMb  UCIMUHHOCIb/IOHCHOCD
C1e008aHUSL U PABHOCUTLHOCHb 08YX YMBEPHCOCHULL,

—  pewamb Jlo2utecKue 3a0aiu ¢ UCNOIb308aHUemM spaguueckux mooeneu, madbauy, epagos,
ouazpamm Jiinepa—Benna;

— cmpoumb U oceaueanib npuemvl peuleHusl 30044 102UYeCcK020 xapakmepa 6
coomeemcmeuu ¢ npoepajwwoﬁ 6 Kkacca.
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TEMATUYECKOE IUVIAHUPOBAHHUE YTJIYBJIEHHOI'O YYEBHOT'O KYPCA
(IT0 TOJIAM OB YUYEHHSI)

I[Tpu pa3paboTke pabodei mporpamMMbl 1Jsl YIIyOJI€HHOTO H3YUEHHs Kypca MaTeMaTUKHU 5—6 KJIacCOB B TEMATUYECKOM IIAHUPOBAHUU JOJKHBI
ObITb YUYTEHbl BO3MOXXHOCTH MCIIOJIb30BAHUS 3JIEKTPOHHBIX (LU(POBBIX) 00pa30BATENIBHBIX PECYPCOB, SABISAIOMIMXCS Y4€OHO-METOAUYECKUMU
MaTepuazamu (MyJIbTUMEIUUHBIE IPOrPaMMBI, 3JIEKTPOHHbIE YYEOHUKU U 3a/la4HUKH, YJIEKTPOHHbIE OMOINOTEKH, BUPTYaJIbHbIE 1a00paTOpUH, UTPOBbIE
IIPOrpaMMbl, KOJJIEKIIMH LIU(PPOBBIX 00pa30BaTEeIbHBIX PECYPCOB), HCIIOJIb3YEMBIMH Ul O0YyYEeHHs M BOCIUTAHUS PAa3JIMYHBIX TPYII MOJb30BaTENeH,
IIPE/ICTABICHHBIMU B AJIEKTPOHHOM (LIU(PPOBOM) BHJE U peanusyromumu aunaktudyeckue BosmoxxkHoctu UKT, conepikanne KOTOPBIX COOTBETCTBYET
3aKOHOJATEILCTBY 00 00pa3oBaHUU.

Taxxe ans peanusaluu AESITEIbHOCTHOIO METO/a OOY4YEHHMs] C YYEHHKaMHM K KaXJIOMy YPOKY OTKpBITHS HOBOIO 3HaHMs, pediekcuu,
Pa3BUBAIOIIEIO KOHTPOJS M IOCTPOEHHUS CUCTEMbl 3HAaHUM pa3paboTaHbl MOAPOOHBIE CHEHAPUM C MYJIbTUMEIUHHBIMH CPEICTBAMU OOYYEHUs
(mpesentanmsimu B opmare  PowerPoint), pasmemenusle  Ha  caiite  HOY  JIIIO  «MHCTUTYT  CHUCTEMHO-AESTEIBbHOCTHOMN
negaroruku» https://peterson.institute/.
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Hanmenosanue
pa3aenoB U TeEM
MIPOTPaMMBI

MaremaTnuecKu
SI3BIK

TEMATHYECKOE IINTAHUPOBAHUE K YYEBHUKAM «MATEMATHUKA»
(Ademopuwt I'. B. Jlopogpees, JI. I'. I[lemepcon)

5-6 kiacchl
5 kaacc. 204 4.

OcHOBHOE
coJiepKaHue

UucnoBble BBIpaXKEHUS,
BBIPAKEHUS.

[Topsinok [eHCTBHIM B YHCIOBBIX BBIPAKEHHUSX,
UCIOJIb30BAHUE CKOOOK.
BykBeHHble  BbIpaXeHHs
IIEPEMEHHBIMHU).
UucnoBoe 3HaueHNE OyKBEHHOTO BBIPAKEHUS.
Hecsatuunas cucrema CUHCIICHUS. Pan
HaTypaybHbIX uncen. Hatypanehsiii psa. Yucio 0.
HatypanbHble uucina Ha KOOpIMHATHOM JIyde.
CpaBHeHHE HaTypalIbHBIX YHCEL.
Apudmernueckue neWcTBUS € HaTypaJbHBIMU
gyucnamu. CBOMCTBa Hylsl TNpPU CIOXKEHUH U

3HAYCHHUEC YHCIOBOI'O

(BbIpaskeHUSL €

YMHOXEHHH, CBOIICTBa €IMHUIIBI npu
YMHOKEHUHU. [TepemecTuTenbHoOE u
COUETATEIBHOE CBOICTBa CIIOXKEHMS u
YMHOXEHUS,  PACIpPENEIUTEIIbHOE  CBONCTBO
YMHOXEHHS.

HJ'IOHIa}IB KBaapaTa v NpsAMOYIroJIbHUKA, CAMHUIBI
HU3MCPCHUA IIJIOIIaau.

Pemenne TEKCTOBBIX 3ajad  anreOpanveckuM

KomngectBo yacos

CcrIocoOoM.

KonTpo
Bcero JIbHBIC
paboThl
48 3

[IpakTu
€CKHE
paboThI

DNEeKTPOHHBIE

(mdpoBsbIe)
o0Opa3oBaTeNbHbIC

pPeCYpPChI
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IlepeBon ycioBus 3aaud Ha MaTeMaTUYECKUUN
A3BIK.

Pewmenne TEKCTOBBIX 3a/1a4 Ha BCE
apupmeTHyeckue JeHCTBUA, Ha JBHXKEHHE U
ITOKYTIKH.

IIpumenenue OyKB JJs 3allUCH MAaT€MaTHYECKHX
BBIPA)KCHUM U NPEJI0KEHUN

Pabora ¢ MaTeMaTHUECKUMHU MOJIEISIMH.

MeTton ipo6 u ommoOoK.

Mertoa nosHoro nepedopa.

Meton BecoB.

CBoiicTBa YMCIOBBIX paBEHCTB. PaBHOCHILHOCTH
YpPaBHEHUU.

Conymcmeyrouiee noemopenue

Hamypanvnwvie uucaa.

IIpocmetiwue ypasnenus.

Heticmeus ¢ UMEHOBAHHBIMU YUCTAMU.

Oyenka u npuKkuOKa pe3yibmamos Oeticmsuii.

DNEeMEHTHI JIOTHKHU.

Bricka3bpiBaHus.

OOmme yTBepKIOEHUS U yTBEpXKACHUA O
CYIIIECTBOBAHHH.

[Ipumep u KOHTpHIIpUMED.

O  noxazarenbcTBe  OOUIMX — YTBEP)KICHHIL.
Benenue 0003HaYCHU.

Conymcmeyrouiee nogmopenue

Touxa, npsmas, ompe3ox, ayu.

Jlomanas.  Hzmepenue  Onunbl  ompesKa,
Mempudeckue eOUHUYbl UsMepenus. OJIUHbL.
OxkpystcHocms u Kpye.

Ilpakmuyeckasn paboma «llocmpoenue y3opa u3z
OKDYAHCHOCEUY.

Buowt yenos.
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JeaumocThb
HATYPaJbHBIX
yuces

IpsamoyzonvHulli napannenrenuneo.

Heticmeust ¢ MHO203HAYHBIMU YUCTAMU
Cnooicenue u evluumarue Opoobetl ¢ 0OUHAKOBbLMU
3HAMEHAMENSIMU.

Henpasunvuas 0poos. Cmewannas opodw.
3aoauu na Opobu u npoyenmol

HGJ'II/ITCJ'II/I H KPaTHBIC YHCJIa.
HpOCTI)IC 1 COCTaBHBIC YHCJIa

JlenuMocTh npou3BeICHUS.

JlenuMoCTh CyMMBI U pa3HOCTH.
Conymcmeyrouiee noemopeHnue

3aoauu na osudicenue.

Ilocmpoenus ¢ nomowbo UHCMPYMEHMO8.
Jlunetinvle ouazpammeoi.

Cnocobul 3a0anus 3a8ucumocmei

[Ipusnaku nenumoctu Ha 2, 3, 5, 9, 10.

Conymcmeyrouiee nogmopenue
Buo uucna.

HOl u HOK uucen.

3aoauu na osusicenue

3aoauu na opoou.

Henenue c ocmamkom.
Cocmaenvle ypasHeHus.
Cmonbuameie ouazpammul.

PasnoxeHne HaTypaJbHOI'O YHCIIa Ha IMPOCThIE
MHOKHTEIH.

Hambonpmmii oOmmii  nmenutens. BsaummHo
MIPOCTHIC YHCIIA.

Haumensiiee obiee kpaTHoe.

50

https://peterson.institu

te/

25


https://peterson.institute/
https://peterson.institute/

Hpobu

Conymcmeyrouiee nogmopenue

Cpasnenue 00bIKHOBEHHBIX OpoOell.

Cnoorcenue u eplyumanue CMeUanHvlx opobei ¢
00UHAKOBLIMU 3HAMEHAMENAMU 8 OPOOHOU YACTNU.
Pewenue mexcmogwix

3a0a4 apugpmemuyeckumu cnocooamu.

JlononHuTENbHBIE CBOKWCTBA

YMHOXXCHHS U JICTICHUA.

Conymcmeylouiee nogmopeHnue
Mmnozoepannuku. H300pasicenue MHO202paHHUKOS.
Moodenu npocmpancmeeHHbIX mei.

Ipsimoyeonvhbiil napanneienuneo, Ky0.
Pazeépmku kyba u napannenenuneoa.
IIpakmuyeckas paboma «Pa3zeépmxa Kyoay.
0O6vém Kyda, npamMoy2o1bH020 napaiienenuneod.

DeMEHTBHI JIOTUKH.

Omnpenenenue.

[TonsiTHE PAaBHOCUIIBHOCTH.

Touka, mpsMas, oTpe3ok, mayd. Jlomanas.
N3mepenne UIMHBI  OTpe3Ka, METPUYECKHE
€AVHULbI U3MEPEHUS JUIMHBI.

OKpyXHOCTb U KpPYT.

VYromn. IIpsAMoOH, OCTpBIN, TYNOH U pa3BEPHYTHIN
yribl. I3mMepenue yrios.

[TpakTryeckas padora «IlocTpoeHue yrios»

Harypanbenslii psa.

JlecsiTuyHasi cucTeMa CUMCIICHHUS.
Apudmernueckue

NEUCTBUS C HATypaldbHbIMHU unciiaMu. CBOMCTBa
apruMETHIECKUX
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JICUCTBUM.
OOBIKHOBEHHBIE IPOOH.
[TpaBwiIbHBIE U HETIPABUIILHEIE TPOOH.

Conymcmeyrouiee noemopenue

Cpasnenue opobell c 0OUHAKOBLIMU
3HAMEHAmeNsIMU.

Cnooicenue u eviuumanue opoobel ¢ 00UHAKOBbLIMU
3HAMEHAmeNsIMU.

3aoayu na wacmu u npoyenmol.

eticmeus ¢ UMEHOBAHHBIMU YUCTAMU.

OcHOBHOE CBOWCTBO J1po0Hu.

CpaBuenue npo0eit.

[Ipumenenue OyKB s 3allUCU MaTEMAaTUYECKUX
BBIPAKECHUM U NPETI0KEHUN

Conymcmeyrougee nogmopenue

Jenumocmv namypanvuwix yucer.

Cmenenb. Ceoticmea apugmemuyeckux
oeticmeutl.

Yenu.

3aoauu na osusrcenue.

Pewenue ypasnenuii.

I'paghux osudicenus.

Buow evickazvieanuii.

Croorcenue u gvluumarue Opoodell ¢ 0OUHAKOBLIMU
3HaMeHamenaMu.

CroXeHUe ¥ BRIUMTaHHE OOBIKHOBEHHBIX JAPOOEH.
Cwmemannast 1po0Ob.

CJ0XCHUE ¥ BBIYMTAHUE CMEIIAHHBIX YHCEIL.
Conymcmeyrowee nosmopenue

OcHnognoe ceoticmeo 0poou.
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Cpasnenue opobeil.

Cmenenp.

Ceoticmea cymmul U pazHocmu.
Koopounammnuwiii yzon.

3aoauu na osudicerue.
MmuozoyeonvHuku.

eticmeus ¢ umeHo8aHHbIMU YUCTIAMU.

B3aumHo-oOpatHbIle apobu. Jlenenwe apoOeii.
Jlenenue npodbu Ha

HaTypaJIbHOE YHUCIIO.

JleneHue cMelaHHbIX

npobeit. JleneHwe cMmemaHHOM — apoOu  Ha
HaTypaJbHOE YHUCIIO.

CoBMecTHBIE ~ JIEHCTBUSL CO  CMEIIAaHHBIMU
IpoOsIMHU.

[Ipumeps! BoIYMCIEHUH C IpOOSIMHU.

Perienue TeKCTOBBIX 3a]1a4, COAEPIKAIIMX APOOH.
[Inomane W mepuMerp MpPSIMOYTOJIbBHMKA U
MHOT'OYT'OJIbHUKOB, COCTaBJICHHBIX u3
MPSIMOYTOJIbHUKOB, €/IMHULIBI U3MEpEeHUs
wiomaau. Ilepumerp MHOroyrosisHIKa
ConyTcTBYyHOLIIEE TOBTOPEHUE

Cokparienue apo0eii.

OKpyXHOCTb U KpPYT.

[Tepumerp, miomaas, 00beM.

[TocTpoenne maTemMaTuueckoit Moaenu u paboTa ¢
HEM.

OcHoBHbBIE 337241 Ha IPOOH:

CocraBHbIe 331241 Ha IPOOH.

Conymcmeyrouiee noemopenue

Cokpawenue opobell.

Yeon. Illpamoii, ocmpulil, mynou u pazeépHymolil
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yenvl. M3mepenue y2n08.

IInowaov npamoyzonvHUKa U NPAMOY20JbHO20
mpey2obHUKaA.

I'paghux 3a6ucumocmu.

3aaun Ha COBMECTHYIO paboTy.
Conymcmeyrouiee nogmopenue

Coxpawenue opooel.

Ilpeobpazosanus opobelt.

Heticmeus ¢ HamypanouviMu U OpOOHBIMU
yucaamu.

Yeon. Ilpsimou, ocmpuwiii, mynou u paseépHymuviti
yenvl. M3mepenue y2noe.

I'paghuxu 3asucumocmeii.

IIpumenenue Oyke 015 3anucu MamemamuyecKux
8bIPAdNCEHUL U NPEOTONHCEHU.

I'paghux 3aeucumocmu.

Pewenue ypasnenus.

Jecstuunbie qpodu

Hosgas 3anuce uucen.

JlecsiTuuHas 3anuch ApoOei.

[IpencraBnenue aecsITUYHOM JpoOuW B BUJE
OOBIKHOBEHHOM

JIeficTBUS C ECATUYHBIMU IPOOSIMH: CIIOKEHHE U
BBIYUTAHHE.

Pemmenne TeKCTOBBIX 3a7a4, COJIEPKAIINX JPOOH.
OcHOBHBIE 337]a4H HA IPOOH

Conymcmeyroujee noemopenue

Jecamuunas opoodw.

Oxpyanenue uuce.

3aoauu na opoou.

I'pagpux 3asucumocmu.

Memoo «pacxo006 u 00x0008».
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Hamypanvnvie yucna u opobu.

Ceoticmea ceomempuyueckux gueyp.
Apudmerndeckre JCUCTBUS C JCCITHYHBIMU
OpoOsIMH: YMHOXEHHE U JEJICHHE IECSITHYHBIX
npobeit Ha 10, Ha 100, va 1000 u 1. 1.;
YMHOKEHUE JIeCATUYHBIX JIpOOeH.
Conymcmeytouiee nogmopenue

TpeyzonvHux.
IInowaob u nepumemp NPAMOY20TbHUKA U
MHO20)20]IbHUKOS, COCMAaBIeHHbIX u3s

NPAMOY20IbHUKOS8, €OUHUYbL USMEPEHUSL NIOWAOU.
Ilepumemp mHo20y20nbHUKA.

Ilpumenenue  nocuku K  2eOMemMpuyecKum
NOHAMUAM U C8OUCMBAM pueyp.

Hecsamuunvie Opobu: cpagHeHue, CrOHCEHUe,
sbluUMAaHUe.

Ilepe6oo 6 06bIKHOBEHHYIO U OOPAMHO.

Ipobu. IIpeobpazosanus opobeii.

3aoauu na npoyenmui.

3aoauu na coemecmmuyro pabomy.

Memoo «pacxo006 u 00x0008».

Cnocobwl 3a0anus 3a8uUcUMocmell.

Pewenue ypasnenuul.

3aoauu Ha popmynvl nepumempa u niowaou
NPAMOY20NbHUKA.

3a0aua Ha @opmyny obvema npAMOY20NbHO2O
napannenenuneoaq.

Cmenenb.

3akonvl  apugmemuueckux — Oeticmeuti 0
VAPOWEeHUsl BbIPANCEHUS.

Buickazvieanus.

[ToBTOpEHME

[ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB
Kypca 5 kimacca, 0000IIeHre 3HaHHUHA
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6 kiaacc 204 4.

/o

Haumenosanue
pa3zienoB U TeM
MIPOTPaMMBI

SI3BIK M JIOTHKA

OcHOBHOE
coJiepxKaHue

[lonsTHe oTpHuLanus.

OTtpunanue oOIUX BbICKA3bIBAHHH.
OTtpuranue BBICKA3bIBaHUI 0
CYILLIECTBOBAHUH.

Jloka3aTesnbCcTBO OT IPOTUBHOIO.

Conymcmeyrouiee noemopenue
Apugpmemuueckue oeticmaust c
MHO2O3HAYHBIMU ~HAMYPATbHLIMU  YUCTAMU.
Yucnosvie svipadicenus, nopsi0ok Oelucmeull,
UCNONb306aHUe CKOOOK.

Apugpmemuueckue oeiicmeun ¢ Opooamu.
ObvikHOBeHHAs OpoOb, OCHOBHOE CBOUCHBO
opobu, cokpawenue Opobei. Cpasnenue u
ynopsoouusanue opooeil.
Jlecamuunvie Opoou u
cucmema mep.

Henumenu u xpammuvie uucna, HAUOOILULULL
obwull  Odenumenv U HauMeHbulee obOUlee

mempuueckan

Kkpamuoe. Paznooicenue uucna Ha npocmule
MHOMHCUMENU.

Inowaos u nepumemp npAMOY20IbHUKA,
obvem u niowaou NnoB8epXHOCMU

NPAMOY20bHO20 napaiieienunedd u Kyoa.
Onepayuu Ha0 MHOMCECMEAMU.

[Tepemennas.

KommuectBo yacos

Kontpo
Bcero JIbHBIE
paboThI
20

[IpakTuy
ecKue
paboThl

DNEeKTPOHHBIE

(mdpoBsIe)
o0Opa3oBaTeNbHbIC

pecypchl
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Apupmernka

BeIpaxxeHus ¢ nepeMEHHBIMHU.

IIpennoxxenus ¢ nepeMeHHBIMU.

Ilepemennas wu  kBaHTOphl.  OTpHLIaHKE
YTBEPKACHUM C KBAHTOPAMH.
Hcnonp3oBanue OykB Uil 0003HAYCHUS
qucen, AJIs 3alUCH CBOMCTB apu(pMeTHUECKUX
NEeNCTBUN. ByKBEHHBIE BBIpaKEHUS.
YucnoBoe 3HaueHUE OYKBEHHOT'O BBIPA)KEHUSI.

Conymcmeyrouiee nogmopenue
Henumocmv cymmul u npouzeedenusi. /lenenue
€ 0OCIMamKoM.

Pemenue TeKCTOBBIX 33124

ApudmeTndeckue ACUCTBHS C JCCATUYHBIMU

IpoOsIMHU.
Apudpmernueckue JIEHCTBHS c
OOBIKHOBEHHBIMHU JAPOOSIMHU.
CoBMecCTHBIC JCHCTBUS ¢ OOBIKHOBEHHBIMU U
JECSITUUHBIMH IPOOSMHU.
3ajaun Ha JBWKEHUE T10 PEKe.
Cpennee apudmernyeckoe.
Conymcmeyrouiee nogmopeHnue
Ilpumenenue OyKe onst 3anucu
mamemamuyeckux 8bIPANCEHULL u
npeonoxcenuli. bykeenHvie 6vipadiceHus u
YUCI08ble NOOCMAHOBKU.
bykeenuvie pasencmea, Haxooicoenue
HeuzB8eCcmHo20 Komnowenma. Oopmyoi.
Ilonamue ompuyanus.
Ompuyanue o6wux 8blCKA3bLIBAHULL.
Ompuyanue BbICKA3bIBAHULL 0
cyuecmeoB8aHul.

70
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Pewenue MEKCMOoBbLX 3a0ay
apugpmemuyeckum u aneebpaudeckum
cnocobamu.

Texcmosvle 3a0auu HA COBMECMHYI0 pabomy
U Ha O8UdICEeHUe.

Hszmepenue u nocmpoenue y2ino8 ¢ nOMOWbIO
mpancnopmupa. Ypaenenus..

[IpoueHTBL.

HaxoxxieHne npoueHTOB OT BEIUMYMHBI M
BEJIMYUHBI 10 €€ TPOILEHTaM; BBIPAKCHUE
OTHOLLUEHUS B MPOLIEHTAX.

Pemenue TEKCTOBBIX 3a4ay, CoOAEpIKaIIMX
JIpoOH U MIPOLIEHTHI.

Conymcmeytouiee nogmopenue

Ilonamue npoyenma.

Bviuucnenue npoyenma om enuuunvt u
8eUYUHBL NO €€ NPOYEHM)Y.

Ypaeuenus.  Pasnocmmoe u  Kpammuoe
cpaenenue yucen. [{uazpamma Jinepa-Benna.
Dopmynvl  naowaou  NPAMOY2ONbHUKA U
NpAMOY20JIbHO20 MPEY20NbHUKA.

[Ipouentsl. HaxoxaeHue nOpoLEHTOB OT
BEJIMYMHBI U BEJTUYUHBI IO €€ MPOLIEHTaM.
[Ipoctroii mpoueHTHbId pocT. CHOXKHBII
MPOLEHTHBIN

pocrT.

Conymcmeyrouiee nogmopenue

Ompuyanue ymeepaicoeHuil ¢ KEAHMOPAMU.
Cosmecmuvie Oeticmeusi ¢ 0ObIKHOBEHHBIMU U
OoecamudHbiMU OPOOIMU.

ITonsatue orHoOLIEHUs. MaciTa0.
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Ilonsatne npomopuuu. JleneHue B JaHHOM
OTHOLLIEHUMU. OcHoBHOE CBOMCTBO
MIPOTOPIIUH.

CBoiicTBa 1 mpeoOpa3oBaHUE TTPOIIOPIIHIA.
Conymcmeylouiee nogmopenue

bykeennvie svipasicenus.

3aoauu Ha npoyenmol.

okazamenvcmeo 8bICKA3bIBAHUII.
Ilocmpoenue ompuyanuil.

3aoauu na cpednee apugpmemuueckoe.
Pewenue ypasnuenuii memooom eecos.

Pewenue MeKcmosuix 3a1a4
apumeTnuecKuM u aredpanvaecKum
cnocobamu.

3aBUCHUMOCTH MEXAY BenuunHamu. [Ipumepsl
3aBHCUMOCTEH MEXTY BEITUYHHAMU
CKOpOCT, BpeMs, paccTosHUE;
MPOU3BOIUTENILHOCTh, BpeMs,paboTa; IeHa,
KOJIMYeCTBO, CTOMMOCTH U JIp.

[Ipsmas u oOpaTHas TPOMOPITMOHATHLHOCTb.
[IpencraBnenne 3aBUCUMOCTE B  BHIE
dhopmy.

I'paduxu npsimoit 1 0OpaTHOM
MPOTIOPIIMOHATILHOCTH.

Pemienue 3a1a4 ¢ MOMOIIBIO MPOTIOPIUIA.
[IponoprronanbHOE JEIECHUE.
Conymcmeyroujee noemopenue

3a0auu na Oenenmue uyucnra 6 OAHHOM
omnowtenuu.  Ilponopyuu.  3adauu  Ha
o08udiCeHuUe, npoyeHmol u cpeonee
apugmemuueckoe.

Ceoticmea ceomempuueckux gueyp.
Oxpyenenue HamypanibHvlx ducell.
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PanuyonanbHnie
qucia

Pewenue MEKCMOoBbLX 3a0ay
apugpmemuyeckum u aneebpaudeckum
cnocobamu

Llensie uncna. IlomoxuTenbHbIC U
OTpHUIaTeNIbHbIE YHCIIa, MOJYJIb YHCA.
Uucnossle npoMeKyTKH. I eomerpruyeckas
UHTEpIIpEeTAIHs MOIYJIS YnCIa.

MHoOkecTBO LENbIX Yyncesl. MHOXKECTBO
paloHaIbHBIX YUCEIL.

[IpoTUBOMIIONIOXKHEIE 4YHMCIAa W MOXYIIb.
N306paxkeHne yncen ToukaMu KOOpIUHATHON
IIPSIMOM.

Conymcmeyrouiee nogmopenue

3aoauu Ha npoyenmul, Osudicenue no peke,
NPONOPYUOHANLHOE OelleHUe.

Cokpawenue opooeii. /lgotinvle HepaseHcmaa
HAa MHOJCeCmee HamypaibHbLX YUCel.
Coemecmuvbie Oevicmeusi ¢ 0eCAMUYHbIMU U
00bIKHOBEHHBIMU OPOOAMU.

CpaBHEHHUE paIMOHATLHBIX YHCEIT.
Apudmernueckue JeNCTBUS c
parMoHambHBIMA  yuciamMu.  CliokeHue
paIoHaIbHBIX YUCEIL.

CpoiictBa  apudMeTUUYECKHX  JICUCTBHII.
Pemenne TeKCTOBBIX 3a1ad.
[TpoTHBOMIOIOKHEIC YUCIIA U MOTYJTb.
Conymcmeyrouiee nogmopenue

Ceoticmea cnosxcenus u ymHodxicenus. Mooynw
uycra.

Koopounammnas npAMast. CpasHenue
NONOHCUMENTLHBIX yucer. eoiinvie
HepaseHcmea.  YnpoweHue — 8bipadjceHull.
Okpyenenue yucer. Ommnowenus u

nponopyuu. Texcmogvle 3adayu.

59
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Cmonbuamoie u Kpy2osbie OUapamMMmul.

[IpakTuueckas pabota «ITocTtpoenue
ayarpamMmmy».
Apudmernueckue JeNcTBUS c

paloOHaIbHBIMU YHCIIAMHU.
Breruntanve panoHaIBHBIX YUCEIL.
YMHOKEHUE pallMOHAIBHBIX YHCET.

Jlenenre paurMOHAIBHBIX YUCETL.

Pacmmpenne  MHOXeCTBa  HATypaJbHBIX
YHCENI0 MHOXECTBAa IIeNIbIX, MHOYKECTBA
L[EJIBIX YUCEIT O MHOKECTBA PAallMOHANIbHBIX.
PanronanpHOe 4YMCIIO Kak OTHOIIeHHe N/m,
rae N — 1esaoe 4uciao, M — HaTypalbHOe.
[To3uIMOHHBIE CUCTEMBI CYHCIICHUSI.

Kakwue gricna MbI 3Ha€M M 4TO MBI O HUX 3HaeM
VI HE 3HaeM.

O cucremax CUMCICHHUS.

Conymcmeyrouiee nogmopenue

Cpasnenue u cnodceHue payuOHAILHBIX
yucen. Memoo npob6 u owudbok, memoo
nepebopa. VYpasnenus u HepaseHcmea ¢
mooynem. Pewenue 3adau u nocmpoenue
epaguxos npAMOoll u o0bpammuoil
NPONOPYUOHANLHOCMU. 3a0auu Ha Macumaob
u cosmecmuyro pabomy. IIponopyuu.
bykBeHHbIE BhIpakeHUs. UNCIIOBOE 3HAUECHUE
OYKBEHHOTO BBIpaXEHHS. Y paBHEHUE, KOPEHB
YpaBHCHHSI.

HaxoxaeHne HEu3BECTHBIX KOMIIOHEHTOB
aprupMETHIECKUX JEUCTBUU. Pemenue
TEKCTOBBIX 33/1a4 aNIre0pandeckuM CriocoooM.
PackpsiTue CKOOOK. Koaddumuenr.
[TonoOHbIe cnaraemblie. [loHsITHE ypaBHEHUSI.
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Pemenne  ypaBHenuii. Pemenue  3amay
METOJIOM YpaBHEHHUSI.

Conymcmeylouiee nogmopenue

Cnocobwl pewenus ypasuenuil. Jleticmsus c

PAYUOHATLHBIMU YUCTAMU. Pewenue
VPaBHeHull U  HepageHcme ¢  MOOYIeM.
Cokpawenue opobel.

Pewenue mexcmosvix 3adau, coodeporcauyux
OauHbvle, npedcmasienHvlie 8 mabauyax u Ha
ouaecpammax. Ilocmpoenue ompuyanuii.
IlapannenvHovle u nepneHOUKyIspHbLIE NPAMbLE.
Ceoticmsa ceomempuueckux guayp.

[IpsmoyronbHass cucTeMa KOOpAMHAT Ha
IUIOCKOCTH  (JI€KapTOBBI KOOPJAMHATHI Ha
wiockoctu).  KoopauHatel — TOYkM — Ha
IJIOCKOCTH, adciucca U opJiuHaTa.

I'paduku 3aBUCUMOCTEl BETUYHH.
IlocTpoeHne TOYKM MO €€ KOOpAUHaTaM,
ONpEeACIEHNE  KOOpAMHAT  TOYKM  Ha
IJI0CKOCTH. [IpuMepsl 3aBUCUMOCTEN MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE;
MIPOM3BOJIUTENILHOCTD, BpeMs, paboTa; IieHa,
KOJIMYECTBO, CTOUMOCTb U JIp.
Conymcmeyrouiee nogmopenue

Vpasuenusa u mnepasencmea ¢ mooynem.
Ilponopyuu (npeobpasosanue u peuieHue
3a0au). Ilocmpoenue OMPUYAHUA.
Jlokazamenbcmeo evlckazvieanuu. [eiicmaus
C  payuoHanbHelmMu  qucramu. Dopmyna
oenenusi ¢ ocmamkom. Ilpeobpaszosanue
OVKBEHHBIX GbIPANCEHUIL.

OIIEMEHTHI JIOTHKH.
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[Tonsitre JIOTHYECKOTO CIICJTIOBAHHS.
OOpaTHbIe yTBEPKACHHUS.

CnenoBanue u paBHOCUIBHOCTB. ClieioBaHUE
U CBOCTBa MMPEIMETOB.

Teopema, oOparnas nanHoil. IloHsTHe O
PaBHOCHUIIBHOCTH, CJIeIOBaHUH,
ynotpebiaeHue

JIOTUYECKUX CBSA30K: «eCil..., MO...», «8 mMoM
U MONILKO 8 MOM Cy4ae.

Conymcmeyrouee nogmopenue

Ipusnaxu u ceoticmea denumocmu. Cnocoowl
naxooicoenuss HOK, HOJ/H. 3aoauu na
npoyenmol. Dopmynvt obvema u nIOWAOU
Nno8epxXHOCU NPAMOY20JIbHO20
napannenenuneoaq. Jeticmeus c
PAYUOHATLHBIMU YUCTIAMU.

I'eomerpus

Onpenenenus. HarasgHbIE MPEACTABICHUS O
reOMEeTPUUYECKUX (QUTypax: mpsMasi, OTPE30K,

1yd, yroiu,

JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3anMHOe pacnosiokeHue JBYX MPAMBIX.
TpeyroibHUK, YETBIPEXYTOJIbHUK,
MIPSIMOYTOJIBHUK, KBAApAaT.

IIpumepsl YETBIPEXYTOJILHUKOB.

[IpssMOyTONBHUK, KBaApaT: CBOMCTBA CTOPOH,
YIJI0B, IHArOHAJIEH.

Buznbl  TpeyroapHHKOB:  OCTPOYTOJIBHBIM,
MIPSIMOYTOJIBHBIN,

TYNOYTOJIBHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHHUH.

Pucynkn u omnpenencHus reOMETPHUYECKHX
noHsaTHii. CBOKCTBA TeOMETpUIECKUX (puryp.
Conymcmeyrwuwiee nogmopenue
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Buowvr mpeyzonvnuxos. @opmynvl nepumempa
U nIOWaoU NPAMOY20JIbHUKA.

Heticmeusa ¢ payuoHanbHeIMu  YUCIAMU.
3aoauu Ha opoou, npoyeHmol,
00HOBpeMeHHOe 08UdICEHUE U OBUNCEHUE NO
pexe.

[IpakTuueckas pabota «OTHOIICHUE IITUHBI
OKPYXHOCTH K €€ TuaMeTpy».

N300pakeHne reoMeTpuuecKkux ¢GUryp Ha
HEJIMHOBAHHOM OyMare ¢ HCHOJb30BaHUEM
IUPKYJIS, JTUHEHKH, YTOJIbHHKA,
TpPaHCIOPTHPA.

3agaud Ha TOCTPOCHHUE. 3amedareNbHbIe
TOYKH B TPEYTOJIbHUKE.

Conymcmeytouiee nogmopenue

Heticmeus ¢ payuoHanbHeIMU  YUCIAMU.
Pewenue 3a0au memooom ypasnenus. 3a0auu
Ha Opobu, npoyewmsi, OOHOBPEMEHHOE
08udIceHUe U 08UMCEHUe NO peKe.
[TpakTuueckas pabota «Ilnomaab kpyray.

I'eomeTpuueckue Tena 1 UX U300paKeHusl.
Muororpannuku. Tena BpamieHus.
[IpsMoyronbHBI  mapamienenunen,  Kyo,
npu3Ma, MUpaMuia, KOHYC, IIIHHID, Map U
chepa. HM3obOpakeHHe MPOCTPAHCTBEHHBIX
¢buryp. [Tpumepsnr pa3BEPTOK
MHOT'OT'PaHHHUKOB, IIHJIMHJIPA U KOHYCA.
[Ipumeps! ceueHuit.

Mmuororpanauku.  [Ipumepsl  pa3BepTok
MHOTOTPaHHUKOB, LIMJIMHPA U KOHYCA.
[Ipaktuyeckas pabora «Co3naHue Monenen
MPOCTPAHCTBEHHBIX ¢uryp (w3 Oymaru,
MIPOBOJIOKH, TUIACTHIIMHA U JIP.).».
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Conymcmeyrouiee nogmopenue

Cokpawernus opobeii. Ilpusedenue opobeti K
obwemy 3namenamento. Ilpeobpazosanue
omuoweHuti. Pewenue 3a0au memooom

nponopyuu. B3zaumoceszv MedxHcoy
BeNUYUHAMU, 3A0AHHbIMU Gopmynoti,
mabauyetl, epaghuxom. Jlozuueckoe
cnedosatue.

JlnuHa oTpe3Ka, JIOMaHOM.

[IepumMeTp MHOTOYTOJIBHUKA.

Enununsl usmepenust anuHbl. M3mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3Ka 3aJaH-
HOW JUIMHBI C TIOMOLIbI JHMHEHKH. Bunsl
YIJIOB: OCTpBIN, MIPSIMOH, TYIIOH,
pasBepHyThii. I'pagycHas wMepa  yria.
N3mepenue u moctpoeHue YIioB 3aJaHHON
rpagyCHOU

MepBbI C IOMOIIBIO TPAHCTIOPTUPA.

[lonatue moman QUrypsl;  €AUHULBI
U3MEpEeHUs IJIOLIA/IH. [Tnomanp
IIPSIMOYTOJIbHMKA, KBajpara. Paspesanue u
COCTaBJICHHE F€OMETPUUECKUX QUTYp.
[Toustue o0bema; enuHULBl 00beMa. OObeM
MPSIMOYTOJIBHOTO Napajuiesenumnena, Kyoa.
Conymcmeyrouiee nogmopenue

Dopmynvl nepumempa u naowaou
npamoyeonvHuxa. Ilpubausicénnoe uzmepenue
niowaou gueyp.

IlapannenvHule u nepneHOUKyIApHbIE NPAMDBLE.
Paccmosnue medxcoy osymsa mouxamu, om
MOYKU 00 NpAMOU, OIUHA NYMU HA
K8aAOpamHou cemke.

IIpumepol npsamvlx 6 npocmparcmee
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Dopmynv HAXO0XCOEHUs. naowaou
nogepxHocmu  u  00veMa NPIMOY20JIbHO2O
napanieienuneod u Kyoa, OJIUHDL

OKPYAHCHOCMU U NIOWAOU KPY2d.

ITocTpoeHne u U3MepeHne yIioB ¢ IOMOIIbIO
TPaHCHIOPTHUPA. Pemenue YpaBHEHUH.
Jlornueckoe cienoBanue. KoopaunatHas
I10cKOCTh. [loHsATHE MOy s Yncha.

[TonsiTue o paBeHcTBE GUTYD.

LlenTpanpHas, oceBas W  3epKajbHas
CUMMETPUHU.

[TocTpoeHne CUMMETPUYHBIX (PUTYD.
[TocTpoeHue napkeToB, OpHAMEHTOB, Y30POB.
Kpacora u cummerpusa. IlpeoOpa3oBanue
IIJIOCKOCTH.

[IpaBuiibHBIE MHOTOYTOJIBHUKH.

[IpaBuiIbHBIE MHOTOTPAHHUKH.
[IpakTnueckas padborta «OceBas CUMMETPUSD.
CuMMeTpHs B IPOCTPAHCTBE
Conymcmeyrouiee nogmopenue

Pazeepmru  muococpannuxos. Jlocuueckoe
cnedosanue,  obpamuoe  ymeepaicoeHue,
ompuyanue. Pasnocunbnocms ymeepoicoenus.
Pewenue ypasnenuu. Pewenue ypaenenuu u
HepaseHcmé ¢ mMooyneMm.  Bwiuucnenue
cmenenu yucna. /leticmeus ¢ payuoHaIbHblMu
uycnamu

IToBTOpEHME

IloBTOpEHNE OCHOBHBIX MOHATUH M METOJIOB
KypcoB 5 u 6 KiaccoB, o00o0mieHue u
CUCTEMaTU3alusl 3HAHUN
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

5 KUIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHUS OCHOBHOM
NPOBepPsIEMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIIECHUS
[ToHumaTh M OpPaBUIBHO YHOTPEONATH TEPMHUHBI, CBSI3aHHbBIE C
11 HAaTypaJbHBIMH  YHUCIIaMU, OOBIKHOBEHHBIMH U  JIECITHYHBIMU
JIpOOSMH
12 CpaBHMBaTh M yNOPAJOYMBATh HATypalbHble 4MCIa, CPAaBHUBATh B
' MPOCTEUIINX CIy4asx OOBIKHOBEHHBIE POOH, IECITUYHBIE IPOOH
COOTHOCUTH TOYKY Ha KOOPAMHATHOW (YUCIIOBOHM) mpsAMON ¢
1.3 COOTBETCTBYIOIIIUM €i YMCIIOM W H300pa)kaTh HATypaJIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOH (YMCI0BOI) IpsAMOii
14 BeinonssATe apudmeTndeckue AeHCTBHSI ¢ HaTypaJbHBIMU YUCIIAMH,
' C OOBIKHOBEHHBIMH JIpO0SMHU B IPOCTEHIINX CIIydasx
1.5 BBIONHATE IPOBEPKY, TPUKHUIIKY PE3yIbTaTa BHIYHCICHUN
1.6 OxpyrisaTh HaTypajabHbIE YKCIA
2 Pemenne TekcTOBBIX 3a7a4
Pemate TekcTOBBIE 3amauM  ApUPMETHYECKHM CIIOCOOOM H C
2.1 MOMOIIBIO OPraHW30BAaHHOTO KOHEYHOI'0 Iiepedopa BCceX BO3MOMKHBIX
BapHUaHTOB
Pemate 3amaum, copepkaliue 3aBHCUMOCTH,  CBS3BIBAIOIIHE
2.2 BEJIMYMHBI: CKOPOCTh, BpEMs, pPACCTOSHUE, II€Ha, KOJHUYECTBO,
CTOUMOCTh
23 Hcnonb30BaTh KpaTKHe 3aMuCcH, CXeMbl, TaOJIUIbl, 0003HAYCHUS ITPH
' pelIeHnu 3a1au
[Tonp30BaTbCss OCHOBHBIMHU E€IWHUIIAMHA W3MEPEHUS: IIEHBI, MacCHI,
2.4 paccTosHUs, BPEMEHM, CKOPOCTH, BBIp@KaTh OJHU EIUHUIIBI
BEJIMYMHBI Yepe3 Jpyrue
’5 W3Bnekats, aHAJIM3UPOBATh, OLICHUBATb MH(pOPMALHIO,
' NpeJCTaBJICHHYI0 B Tabnume, Ha CTOJOYATOW  JaUarpaMmme,
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HHTCPHNPETUPOBATH NPEACTABJICHHBIC JAaHHBIC, HCITI0JIb30BATh JAHHBIC

IIPU pELICHUH 3a]a4

3 Harnsinnas reomerpust
31 [Tonp30BaTbCss TEOMETPHUUECKUMH TOHSATHAMHU: TOYKA, TpsiMasi,
' OTpPE30K, JIy4, Yroj, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyI
39 [TpuBoANTE HpHUMEpbl OOBEKTOB OKPYXKAIOLIET0 MHUpPA, HUMEIOIINX
' (dopMy U3yUEHHBIX T€OMETPHUECKUX (HUTYp
Mcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYIO C YIJIaMHU: BepIIMHA
3.3 CTOPOHAa; C MHOIOYrOJbHMKAMHU: yrojl, BEpLIMHA, CTOPOHAa,
JIMaroHajb; C OKPYKHOCTBIO: PAINyC, AHAMETP, IICHTP
34 N300pakaTh U3y4eHHbIE TeOMETpUUYECKHE PUTyphl HA HETMHOBAaHHOM
' U KJIETYATOH Oymare ¢ MOMOIIBIO IUPKYIISl ¥ JIMHEHKH
HaxomuTe IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHUEM C
3.5 IIOMOILBIO JIMHEWKH, CTPOUTHh OTPE3KU 33aJaHHOM AJIMHBI; CTPOMUTH
OKPYKHOCTB 33JJaHHOTO paauyca
36 Mcronp30BaTh CBOMCTBA CTOPOH U YIJIOB NMPSIMOYTOJIbHUKA, KBaJpaTa
' JUIS UX OCTPOSHMSI, BEIYMCICHMSI IIJIOIAIN U IEpUMeTpa
BbruucnaTe mepuMerp M IUIOINAAb KBaJpara, MPsIMOYroJbHHKA,
3.7 ¢buryp, cocraBie€HHBIX U3 MPSIMOYIOJbHUKOB, B TOM uucie (uryp,
n300pakE€HHBIX Ha KJIeT4yaTol Oymare
38 [Tonp30BaTbcss OCHOBHBIMM METPUUECKUMH €IMHULIAMH H3MEpPEHHs
' JUTAHBI, TUTOIIAJIH; BBIPAYKaTh OHH €IMHUIIBI BETMYNHBI Yepe3 Ipyrue
PacniozHaBaTh napasuienenumnen, Ky0, UCIOIb30BaTh TEPMUHOIIOTHIO:
3.9 BepIIMHA, pedpo, TpaHb, W3MEPEHUsS; HAXOIAUTh H3MEPEHUS
napanjenenunena, kyoa
310 Bbruucnate  00béM  KyOa, mnapaienenunesa Mo  3aJaHHbIM
' M3MEPEHUSIM, TTOJIb30BAThCS €AMHUIIAMH U3MEPEHUsS 00bEMa
311 Pemrate HectoXHBIC 32,1241 HA H3MEPEHHE T€OMETPUICCKUX BETHINH

B IPAKTUYCCKUX CUTyallUAX
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6 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
NpoBePsIeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUus
pe3yjabTara
1 Yucna v BBIYUACIICHUS
3HaTh W MOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIMUYHBIMU BUIAMU
11 YHCEJ U CI0CO0aMU UX 3aMUCH, IEPEXO0IUTh (€CIIU ATO BO3MOXKHO) OT
OJTHOM (DOPMBI 3aITUCH YK CIIA K IPYTOH
12 CpaBHUBaTh U YHNOPSAOYHMBATH II€NIbIe YUCIA, OOBIKHOBEHHBIC U
' JECATHUYHBIE TPOOH, CPAaBHUBATH YKCIIA OJJHOTO U Pa3HBIX 3HAKOB
BoinonHsaTe, coueras  YyCTHbIE W NHCbMEHHBIE  MIPHUEMBIL,
13 apudmeTHyecKrue ACUCTBUS C HATYPAIbHBIMH U IEJIBIMH YUCIAMH,
' OOBIKHOBEHHBIMH M JIECATUYHBIMU JAPOOSIMHU, TOJOXKHUTEIbHBIMUA W
OTPULIATEIILHBIMU YUCIIAMH
BoruucisaTh 3HaU€HUS YUCITOBBIX BBIPAKEHUH, BBITIOJIHITH TPUKUIKY
14 U OLEHKY pe3ylbTaTa BBIYHUCICHHH, BBIMOIHATH MPEeoOpa3oBaHUs
' YHCIOBBIX BBIPAXEHHI Ha OCHOBE CBOMCTB apuU(METHUYECKUX
JNeUCTBUI
L5 OkpyrisaTh 1lenble uYuciaa M JAeCATUYHBIE JpoOH, HAXOAUTh
' MPUOJIMKEHUST YnCeTT
COOTHOCUTH TOUKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM
1.6 eil ynciioM 1 n300paxarh YKcia TOYKaMU Ha KOOPAMHATHOM MPSMOH,
HaxOJIUTh MOJTYJb YUCIIa
17 COOTHOCUTh TOYKY B TPSMOYTOJILHOW CHCTEME KOOpAMHAT C
' KOOPJIMHATAMH 3TON TOUKH
18 OKpyrnarh 1eible YWclia ©  JACCATUYHBIE JApOOH, HAXOIUTh
' MPUOKEHUS YHCeTT
2 YucnoBbie 1 OYyKBEHHBIE BHIPAKEHUS
[TorumMatp 1 ynmoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3aMUCHIO CTEIICHU
2.1 qrclia, HaxOIWUTh KBagpaT M KyO YWCla, BBIYHUCIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUMU, COIEPKAIINX CTEIICHU
99 [Tonb3oBaTbCs MPU3HAKAMU IETMMOCTH, PACKIIAbIBaTh HATYPAJIbHbBIE
' YHCJIa HA IPOCTbIE MHOKUTEIHN
2.3 [Tonb30BaThCs MacITabOM, COCTABISATH IPOMOPIIUU M OTHOIIICHHS
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2.4

Hcmonbs30BaTh 6yKBBI JJIA 0003HAYCHHS YHCEI npu 3anucu
MATEMAaTHYCCKUX BBIpﬁ)KCHHﬁ, COCTaBJIATH 6yKBCHHBI€ BBIPAKCHUSA U

(bopMyIibl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKECHUN

2.5

HaxonuTe HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA

Perenne TeKCTOBBIX 337124

3.1

Pemrate MHOromaroBble TEKCTOBEIC 3aga4un apI/I(l)MeTI/I‘ICCKI/IM

CII0COOOM

3.2

Pemiats 3ala4yM, CBA3aAHHBIC C OTHOICHUCM, ITPOITOPIIHOHAIIBHOCTBIO
BCJIMYHMH, NPOUCHTAMHU, PCIIATh TPHU OCHOBHBLIC 3ada4d Ha I[p06I/I n

IMPOLCHTLI

3.3

Pemate 3amaym, coaepikalue 3aBUCHUMOCTH, CBSA3BIBAIOLIUE
BEIIMYUHBI: CKOPOCTb, BpE€Ms, pacCTOSHUE, LIEHY, KOJIMYECTBO,
CTOUMOCTb, IIPOU3BOIUTENILHOCTb, BpEMsI, 00BbEM pabOThI, UCIIOIB3YS
apu@meTuyecKkue JEHCTBUSA, OLEHKY, IPUKUAKY; I0Jb30BaThCS

CANHUIaMU U3MEPCHUA COOTBECTCTBYIOINX BECIINYNH

3.4

CocraBiiaTh 6YKB€HHI)I€ BBIPpAXKCHUSA 11O YCJIOBHIO 3ala4n

3.5

3.6

W3Bnekath nHMOPMAIIHIO, TPEICTABICHHYIO B TAOHIIAX, HA TMHECHHOM,
cTonO4yaroi WM KPYroBOM  JuarpaMMax, HWHTEPIPETUPOBATH
IIPEACTABIICHHBIE TAHHBIE, UCIIOJIb30BaTh JaHHBIE IIPU PELICHUH 3a1a4
[IpencraBnsaTe MHGOPMAIUMIO C TMOMOIIBI0 TAaONHIl, JTUHEHHOW U

cTO109aToi quarpaMm

Harnsanas reoMCETpHsL

4.1

4.2

[TpuBoANUTE MpHUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpPA, HUMEIOIINX
(bopMy H3YUYEHHBIX F€OMETPUUECKUX ITUIOCKMX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepsl paBHbIX U CHMMETPUYHBIX (QUTYD

N300pakaTb ¢ MOMOIIBIO IMPKYJs, JUHEWKH, TPAHCIOPTUpA Ha
HEJIMHOBAaHHOM M  KjeTyaTod Oymare M3y4YeHHbIE IUIOCKHE

reoMerpuueckue GUrypsl 1 KOHQUrypanuu, CHMMETpUUHbIE QUTYPBI

4.3

4.4

[Tonb30BaThcs TEOMETPUUECKUMHU MOHSATHSIMH: PAaBEHCTBO (QUIYD,
CUMMETpHsS;  WCIOJIb30BaThb  TEPMHUHOJIOTHIO,  CBSA3aHHYIO C

CHMMeTpHCﬁI OCbh CUMMCTpPHH, HCHTP CUMMCTPHUU

Haxonutb BETUYUHBI YTII0B U3MEPEHUEM C ITOMOIIbIO TPAHCTIOPTHUPA,
CTPOUTH YIJIbl 33JaHHON BEJIMYMHBI, MOJIB30BAThCA MPHU PELICHUU
3a71a4 TpaJlyCHOM MEpPOM YTJIoB, paClO3HABATh HA YEPTEKAX OCTPHIH,

MPSAMOM, pa3BEPHYTHIN U TYIIOM YIJIbI
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4.5

Beluncnare JUIMHY — JIOMAHOM, IIEPUMETP  MHOIOYI'OJIBHMKA,
IIOJIB30BAaTbCAd E€AUHULAMU HM3MEpPEHHUs JUIMHBI, BBIPAXKaTb OJHU

CANMHUIBI USMEPCHUA NJIMHBI 4YEPE3 APYTrUc

4.6

4.7

4.8

4.9

Haxonutb, wucnonb3ys 4YepréxXHbIE WHCTPYMEHTBI, PACCTOSHHUS:
MEXIYy IBYMS TOYKaMM, OT TOYKH N0 HPSMOW, IUIMHY IIyTH Ha

KBaHpaTHOﬁ CCTKEC

Bbruucnate miomans GUryp, COCTaBIEHHBIX U3 IMPSIMOYTOJIBbHUKOB,
UCIIOJIb30BaTh pa30oueHue Ha MPSIMOYTOJILHUKH, HA paBHBIE (DUTYPHI,
JOCTpauBaHUE J0 IMPSIMOYTOJIbHUKA, I0JIb30BaTbCS OCHOBHBIMU
CIMHHLAMU HW3MEpPEHUs IUIOUIAIW, BBIpAXaTb OJHU E€IVHMIIBI
W3MEpEHUS TUIOIIAU Yepe3 Apyrue

Pacnio3HaBaTh Ha MoOJENIX M M300pa)XEHUSAX NHUPaAMHUIY, KOHYC,
IWIMHAP, MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpILIMHA, peOpo, IpaHb,
OCHOBAaHHE, Pa3BEPTKa

N306paxars Ha KJIETYaTOU Oymare IIPSAIMOYTOJIBHBIN

napaJuieIIeuIe/I

4.10

Bbruuciiate  00bEM  IPAMOYIOJIBHOTO —Iapajenenunena, Kyoa,

MMOJIb30BAaThHCs OCHOBHBIMU CAUMHHUIIAMU U3MCPCHUSA 00BéMa

411

Pemrate HecIOXHEIC 3aa4u Ha HaXO0XACHUC TICOMCTPHYCCKUX

BCJIMYHMH B IMIPAKTUYCCKUX CUTYyallUAX
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

S KUIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 HarypanbHble uncia u Hylb
11 HarypanbHoe uucno. Psn nHatypanphbix uncen. Yucno 0. M3o0pakeHue
' HaTypaJlbHbIX YHCEJ TOUKAMH Ha KOOPJIMHATHOM (UMCIIOBOM) NMpsMOn
12 [To3unnonHas cucrema cuucieHus. Pumckas Hymepanus. J[lecsruynas
' CUCTEMA CUUCIICHUS
13 CpaBHeHuE HaTypalbHbIX YMCEJI, CPABHEHHE HATYpPAJIbHBIX YUCENl C HYJIEM.
' OxpyrieHue HaTypajabHbIX YHCENT
CrnoxxeHue, BBIMUTaHUE, YMHOXKEHHE U JIEJICHUE HaTypaibHbIX yncesl. CBOHCTBO
v HyJIsl TpU CIOXKEHUM, CBOMCTBA HYJIS W €IUHMULIBI IPU YMHOXKCHHH.
' [lepemecTuTennbHOE M COUYETATENBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, pacIpeIeTUTEILHOE CBOMCTBO (3aKOH) YMHOKEHUS
. Hcnonb3oBanue OykB Juist 0003HaYE€HUSI HEU3BECTHOI'O KOMIIOHEHTA U 3allUCH
' CBOWCTB apu(METHYECKIX ACHCTBUI
Jenurenu M KpaTHble 4uUCHa, pa3iokKeHHME Ha MHOXuTenu. lIpoctbie u
1.6 coctaBHble uucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue c
OCTaTKOM
17 Crenenp C HaTypajJbHBIM IIOKa3aTeleM. 3aluCh YUCIa B BHUJAE CYMMBI
' pa3psAHbIX CIaraeMblxX
YucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHMH YHCIOBBIX BBIPAXKEHUH,
18 MOPSIIOK  BBIITOJIHEHMST JeHCTBHM. lcronb3oBaHME TpH  BBIYHMCICHUAX
' NEPEMECTUTENIBHOTO M COYETATEIbHOTO CBOWCTB (3aKOHOB) CIIOKEHHS U
YMHOXEHHUS, paCIpeeIUTEIbHOTO CBOMCTBA YMHOXKEHHUS
2 Hpobu
[IpencraBnenne o aApoOM Kak crnocobe 3amucd  YacTd  BEIUYHMHBIL.
OO6bikHOBeHHbIEe J1pobu. [IpaBunbHBIe U HempaBWiIbHBIE ApoOu. CMeniaHHast
2.1 NpoOb, MpelcTaBleHNe CMEUIaHHOW ApoOM B BUJAE HENPAaBUIBHOM IpoOU M
BBIZICJICHWE IIEJIOM YacTH YHWCiIa W3 HENmpaBWIbHOW apoou. M3o0pakeHue
npoOeit TouKaMy Ha YUCIOBOM MpsSMON
95 OcnoBHoe cBoiicTBO aApoOu. Cokpamienue apoGeil. IlpuBenenue npobu k

HOBOMY 3HameHaTeno. CpaBHEeHHE Ipobeit




48

CrokeHue U BhIYUTAHHUE APOOei. YMHOXKEHHUE U JIeJieHue Ipo0eid, B3auMHO-

23 obpatuble 1podu. HaxoxeHne yacTu 1eoro U 1eaoro o ero 4actu
Hecartuunas 3anmuch apobeid. [lpencraBienue necATHYHOW ApOOH B BHIE
24 0ObIKHOBeHHOU. M300paskeHre NEeCATUYHBIX ApOoOEH TOYKaMH Ha YHUCIOBOU
npsmoil. CpaBHEHHE IECATUUHBIX IpoOeit
25 Apudmernueckue JeicTBUA € JAecATUYHBIMH  ApoOsmu. OKpyrieHue
' JECATUYHBIX ApoOeit
3 Penienue TekcToOBBIX 3a1a4
3.1 Pemenne TekcTOBBIX 337124 apu(HMETHUESCKIM CIIOCOO0M
3 Pemenne normueckux 3anay. Pemenue 3agad nepeOopoM BCEX BO3MOMXKHBIX
' BapuaHTOB. lcnionb30Banue py pelieHny 3aay Tabiui U CXeM
Pemenne 3anmay, copepXkallux 3aBUCUMOCTH, CBSA3BIBAIOIINE BEIMYMHBIL:
23 CKOPOCTb, BpEMs, pacCTOsSHUE, LEeHY, KOJUYECTBO, CTOMMOCTb. EauHMIIBI
' U3MEpPEHUs: Macchl, 00bEMa, LIEHbI, PACCTOSIHUS, BpeMEHH, cKopocTu. CBs3b
MEXly €IMHULIAMU U3MEPEHUSI Ka)KI0M BETMUMHbI
3.4 Pemienne ocHOBHBIX 3a/1a4 HA APOOH
3.5 [IpencraBnenne JaHHBIX B BHJIE TAOJIUI, CTOIOYATHIX AHArPaMM
4 Harnsanas reomerpus
Harnsanele npeacraBienys o purypax Ha IJIOCKOCTH: TOUKA, IpsiMast, OTPE30K,
4.1 Jqy4, yrojl, JIOMaHas, MHOTOYIOJbHHUK, OKPYXHOCTb, Kpyr. Yroia. IIpsmoi,
OCTpBIU, TYIIOU U Pa3BEPHYTHINA YIJIbI
JlninHa oTpe3ka, METpUYECKHE €AVHMIBI JUIMHBL. [JIMHA JIOMaHOH, IEpUMETP
4.2 MHOTOYrojbHUKa. l3MepeHne u TOCTpOEHHE YIVIOB C  IOMOIIBIO
TpaHCIIOpTHpa
43 Harnsnuele npezacraBiaeHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' NPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK; O PABEHCTBE PUTYp
N3o6paxenue ¢uryp, B ToM yucie Ha kieryatoi Oymare. IloctpoeHue
44 KOHQUrypanuid u3 dYacTedl NpsSMON, OKPYKHOCTH Ha HEIMHOBAaHHOM W
' kinetdyaroil  Oymare. lcmonb3oBaHume  CBOMCTB  CTOPOH M YIJIOB
IPSIMOYTOJIbHHUKA, KBaJpaTa
[Inomanp npsSMOYroJbHUKa W MHOTOYIOJBHUKOB, COCTABJIEHHBIX W3
4.5 NPSIMOYTOJIBHUKOB, B TOM 4HClIE QUTYp, H300paXKEHHBIX Ha KIIETYATOM
Oymare. EquHuIIBI H3MEpeHUs TIIOMaAn
A% Harnsgnslie npeacTaBieHus o MPOCTPAaHCTBEHHBIX (PUTypax: MPsIMOYTOJIbHBIN

napajenenunen, KyO, MHororpaHHuku. M3oOpakeHue mpocTeHImx
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MHOTOTPaHHUKOB. Pa3BépTku kyOa u mapamuienenumnena. Coznanue Moaenen
MHOTOTPAaHHHKOB (M3 OyMaru, TpPOBOJOKM, IUIACTUIMHA M  JIPYTUX

MaTepHaoB)

4.7

O0béM NpsAMOYTOJBHOTO Mapajienenunena, Kyda. Eaununbl uzmepeHus

00néma
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6 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Harypanbnbie yncina
Apudmernueckue IEHCTBHS C MHOTO3HAUYHBIMU HATYypaJIbHBIMU YHCIIAMHU.
YucnoBble BBIpAKEHHUS, TMOPSAOK JCHCTBHIA, HCIOIB30BAaHUE CKOOOK.
11 Hcnonb30BaHue NpU BBHIYUCICHUSAX MEPEMECTUTENBHOIO U COYETATEIBHOIO
CBOMCTB CJOXEHHS M yMHOXEHHMsS, pAacCIpeaeTUuTeIbHOTO CBONCTBA
YMHOXEHUS
1.2 OKpyrJieHHe HaTypaJIbHBIX YHCEl
13 Jlenurenu u KpaTHBIC YKCIIa, HAUOOIBIIUNA OOIIMNA JIETUTEIIh M HAUMEHbBIIICe
' oOmiee kpatHoe. [lemTMMOCTh CyMMBI U IPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
’1 OObIKHOBEHHAs! JIpOOb, OCHOBHOE CBOMCTBO IIpOOH, COKpaieHue Ipoleit.
' CpaBHeHue U yHnopsiAouuBaHue 1pooeit
5 Pemmenne 3aa4 Ha HaXOXKJI€HUE YaCTH OT ILIEJIOTO U LIEJIOro MO ero 4acTu.
' JpoOHoe 4ncio Kak pe3yabTaT AeICHUs
23 [IpencraBnenue necsAITUUHON JpoOM B BHJE OOBIKHOBEHHOM JpoOu H
' BO3MOYKHOCTb NPE/ICTaBIEHUs] OOBIKHOBEHHOM Jpo0H B BHJIE 1€CATUUHON
Jlecatuunple OpoObM M MeTpuyeckas cucremMa Mep. Apudmernueckue
2.4 JNEHCTBUSL U YMCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU
IpoOsIMU
25 OtHowenue. JleneHue B JaHHOM OTHOLIEHWH. Macmral, npomnopuus.
' [TpuMmeHeHne TponopLUi IPY PELLIEHUH 3a/1a4
[TonsTHe npoueHTta. Beluncinenne npoLeHTa OT BEIMYMHBI U BEJIMUUHBI 110 €€
2.6 NpoLEeHTY. BripakeHre Npo1eHToB JecATUUHBIMU Apo0OsiMu. Pemienne 3amau
Ha MPOLEHTHI. BrlpakeHne OTHOIIEHNS BETUYMH B IPOLIEHTAaX
3 [lonoxurenpHble U OTPULIATEIBHBIE YHCIIA
[lonoxwurensHele U oTpuuaTenbHble yncna. Llensle uncna. Moaynp uucna,
3.1 reoMeTpuueckas HWHTepHpeTanus MOAyis uucia. M3oOpaxkeHue uducen Ha
KOOpAMHATHOM npsAMoil. UncnoBsle npoMexXyTKH. CpaBHEHUE YNCEN
39 Apudmernueckne JeMCTBUS € TOJOXKHUTEIbHBIMA M OTPHULIATEIEHBIMU

qucjaaMu
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[TpsimoyronbHast cucTeMa KOOpJAUHAT Ha MIocKocTU. KoopaAnHAThl TOUKH Ha

3.3 IUIOCKOCTH, abcuucca u opauHata. Iloctpoenwe Touek u ¢uryp Ha
KOOPJMHATHOM IIIOCKOCTH
4 bykBeHHbIE BhIpaKEHUS
[Ipumenenue OykB [UIsl 3aldCH  MaTeMaTHYECKHX  BBIPAKEHUH U
41 npeiokeHuii.  CpolicTBa  apuMeTHUeCKUX  JeicTBUH.  BykBeHHBIE
' BBIPQXXCHHS U YUCIIOBbIE MOJICTAHOBKU. ByKBeHHbIE paBEHCTBA, HAXOXKICHUE
HEH3BECTHOTO KOMITOHEHTA
42 ®opmynsl, GopMmysbl EpUMeTpa W IUIONMIAAN MPSAMOYTOIBHHUKA, KBaJpara,
' 0o0Béma mapanenenumnena u Kkyoa
5 Pemienue TekcTOBBIX 3a1a4
5.1 Pemenune TeKCTOBBIX 3a/1a4 apuPMETHICCKHM CITIOCOOOM
£ Pemenne noruueckux 3amad. Pemienue 3amay mepebOpoM BCEX BO3MOMKHBIX
' BapHaHTOB
Pemenune 3amay, comep)kKalux 3aBUCHMOCTH, CBS3BIBAIOIIMX BEIUYHHBIL:
CKOpPOCTb,  BpeMs, pacCcTOsSIHUE, 1I€Ha, KOJIMYECTBO,  CTOMMOCTb,
5.3 MIPOU3BOIUTENLHOCTD, BpeMsl, 00bEM paboThl. EqUHUIIBI H3MEpEHUS: MacCHhl,
CTOUMOCTH, PACCTOSIHHS, BPEMCHH, CKOpOCTH. CBSI3b MEXKIYy €IUHULIAMHU
U3MEPEHUS KaXI0M BETNIHHBI
£ 4 Pemenne 3amad, CBSI3aHHBIX C OTHOILIEHHEM, MPOMOPIMOHATHLHOCTHIO
' BEJIMYMH, TIPOIICHTAMH, PEIICHNE OCHOBHBIX 3a71a4 Ha JIPOOU U MPOIICHTHI
56 OueHka U NpUKHUIKA, OKpyriieHue pesynbrata. CocTaBieHune OyKBEHHBIX
' BBIPQXXEHH 10 YCIOBUIO 33/1a4H.
£ 6 [IpencraBiaeHue JaHHBIX C TOMOIBIO TaOnui, W nuarpamm. Cronduarbie
' quarpamMmbl. UTeHHE KPYTOBBIX JUarpamm
6 Harnsignas reomerpust
6.1 Touka, mpsiMasi, OTPE30K, JIyd, Vroj, JOMaHas, MHOTOYTOJbHUK,
' YEeTBIPEXYTOJIEHUK, TPEYTOJIBHUK, OKPY)KHOCTD, KPYT
6. B3anmMHOe pacmonokeHrne IBYX NpPSMBIX Ha IUIOCKOCTH, TapayielbHbIe
' npsIMbIe, IEPIICHAUKYISPHBIC TIPSIMbIE
6.3 N3mepenue paccTosHUN: MEX Iy IBYMsI TOUKaMHU, OT TOYKH JI0 IPSIMOI, ITTHHA
' MapIuipyTa Ha KBaJIpaTHOM CEeTKe
6.4 N3mepenue 1 MOCTpOEHUE YTIIOB C MOMOIIBIO0 TPAHCIIOPTHPA
65 Bunbl TpeyroabHUKOB: OCTPOYTONBHBINA, MPSIMOYTOIBHBIN, TYMOYTOIbHBIH,

paBHOOEAPEHHBIN, PABHOCTOPOHHUI
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YetpipéxyronbHuK. I[IpssMOyronbHUK, KBajpaT: HCIOJIb30BAHUE CBOMCTB

0.0 CTOPOH, YIJIOB, IMarOHaJIeH
N3obpaxkenue reoMerpuyecknx (GUryp Ha HEIMHOBaHHOW Oymare ¢
6.7 UCIIOJB30BAaHUEM  LUPKYJSA, JUHEHKH,  YrOJBHHMKA,  TPaHCIOPTHUPA.
[TocTpoenust Ha Ki1eT4aToit Oymare
6.8 [lepumMeTp MHOTOYTOJIBHHUKA
6.9 [Monsarue momany Gurypsl, eAMHUIBI ©3MEepeHHs Tutomaau. [Ipudmmkénnoe
' U3MepEeHue Moy GUryp, B TOM 4UCiIe Ha KBaJpaTHOM ceTke
6.10 [Tpubmmx€HHOE N3MEpPEeHUE JUTMHBI OKPY>KHOCTH, TUTOIIAAN Kpyra
6.11 Cummerpusi:  LeHTpanbHas, oceBas M  3epkanpHasd. [loctpoenue
' CUMMETPUYHBIX (HUryp
Harnsannsie IIPEJICTaBICHUS 0 IIPOCTPAHCTBEHHBIX burypax:
napajienenurnes, Kyo, mpu3mMa, mipaMmuaa, KOHyc, IWIMHAP, map u cdepa.
6.1 N300paxkeHne  mpocTpaHCTBeHHbIX  ¢uryp.  Ilpumepsr  pa3BépTok
' MHOTOTPaHHUKOB,  LWIMHApa U KoHyca.  Co3nmanue — mojenei
IPOCTPaHCTBEHHBIX (GuUryp (u3 Oymaru, IpOBOJOKH, IJIACTUIMHA U JIPYTUX
MaTepuaioB)
6.13 [Tonsitne 00BEMa, enuHUIEI U3MEpeHus 00bEMa. OOBEM MPAMOYTOIBHOTO

napanjenenunena, Kyoa
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

1. Jopodeen I'.B., Ilerepcon JI.I'. MatemaTuka. 5 kiaacc. YueOHUK. YTITyOJICHHBIA YPOBEHbD.
B 2-x gactax. ®I'OC: IIpocsemenne/Coro3

2. Jopodees I'.B., [lerepcon JL.I'. Maremaruka. 6 kiacc. Y4eOHUK. YTIyOJI€HHBIH yPOBEHb.
B 3-x wactsax. ®I'OC: I[Tpocsemenne/Coro3

3. KyoObimesa M.A. COOpHUK CaMOCTOSITENILHBIX U KOHTPOJBHBIX PA0OT K ydeOHUKaM
Marematuku 5-6 kiacca I'.B. [lopodeera, JI.I'. [Terepcon. ®I'OC: IIpoceemenne/bunom

4. Maremaruka. 5 kiacc. CamocTosiTeIbHbIE U KOHTpOJIbHBIE padoThl [leTtepcon JI. T,
Ky6pimeBa M.A.: HOY "UHCTHTYT CUCTEMHO-IESITEIHHOCTHON TTeJarOruKu"

HNHTEpHET — HCTOYHUKH
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