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OdenepanpHas pabodvas mporpaMmMa 1o ydeOHOMY TmpeameTry «MaremaThkay
(6a3oBBIN ypoBeHB) (mpenMeTHas oOmacTh «Marematnka W uHGOpMaTHKa») (masee
COOTBETCTBEHHO — MPOrpaMmMa Mo MaTeMaTUKe, MaTEMAaTHKa) BKIIOUAET MOSICHUTEIbHYIO
3aMUCKY, coJiepKaHue OOydeHUsl, IUNIAHUPYEMbIE pPe3yJIbTaThl OCBOEHHUS MPOTPaMMBbI
0 MaTeMAaTHKe, TEMAaTUYECKOE TJIaHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o maTemaTuke i oOydarommxcsi 5-9 KiaccoB paspaboTanHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo mMaTeMaTUKE YYTEHBI UJIEM U TOJIOKEHUS
KoHuenuuu pa3BuTus MaTeMaTH4ecKoro oopazoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYyH/IaMEHTAIIbHBIE CTPYKTYpPbI HAIIETO MUPa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHBbIC OTHOIIEHUS (0T MPOCTEHUIINX,
YCBaMBAaE€MbIX B HEMOCPEJICTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaremaTruueckue 3HaHusI 00eCIeYuBaloOT
NOHUMAaHUE TPHUHIIMIIOB YCTPOMCTBA M MCIOJB30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE U HMHTEPIPETANUI0 COIMAIBHON, SKOHOMUYECKOW, MOJIUTHYECKOU
uH(popMaIuK, AI0T BO3MOXKHOCTH BBINOJHATH PACUEThl U COCTABISTH AJITOPUTMBI,
HAXOJIUTh U MPUMEHATH (DOPMYJIbI, BIAI€Th TPAKTUYECKUMHU MTPUEMAMU T€OMETPUUECKIX
U3MEPEHUM U TMOCTPOCHUM, YUTaTh MH(POPMAIIUIO, MPEACTABICHHYIO B BUJE TaOJIHII,
quarpaMM U TpauKOB, JKUTh B YCJIOBHUSX HEOINPEACIEHHOCTH U IOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4YalHbIX COOBITHI.

N3yuenue mateMaTuku GOpMUPYET y OOyUAIOIINXCI MAaTEMAaTUYECKUNA CTHIIb
MBIIIJICHUS, TTPOSBIISIFOIIUIICS B OMPEIeIEHHBIX YMCTBEHHBIX HaBbIKaxX. O0yuarommecs
OCBaMBAIOT TaKWe TPUEMBI U METOJBl MBIINUICHUS, KaK WHIYKIUS € JACTyKIUA,
000011IeHre U KOHKPETHU3aIusl, aHallu3 U CUHTE3, KIacCU(UKAIUs U CHCTeMaTh3allus,
abcTtparupoBanue u aHanorus. OObeKThl MATEMATHUECKUX YMO3AKITIOUEHUH, TIpaBUiia UX
KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXAaHU3M JIOTUYECKUX MOCTPOCHHH, CIOCOOCTBYIOT
BbIPaOOTKE yMEHUS! (OPMYITHPOBATH, 0OOCHOBBIBATH U IOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHBAIOT JIOTUUECKOE MbIlIeHHe. M3ydenne matemaTuku obecrednBaeT
dbopMHpoBaHrE aITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAHHE YMEHHI
NEHUCTBOBaTh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHUPOBATh HOBBIC. B mporiecce pemienus 3a1a4 —0CHOBOM y4eOHOM AesTENHbHOCTH
Ha YpOKaxX MaTeMaTHUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIATHAS CTOPOHBI MBIIIIJICHUSI.
OOyueHnne MaTeMaTrke 1aéT BO3MOXKHOCTh Pa3BUBATh Y O0yYAIOIINXCS TOYHYIO,
parMoHAIbHYI0 U UH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HAauOoJee MOAXOISIIINE

SI3BIKOBBIC, CUMBOJIMYECKUE, TPAPUIECKUE CPEACTBA JJIsi BHIPAKECHHS CYXKICHUN U
HaTJISTHOTO WX MPECTaBICHUS.

[Ipn m3ydeHMM MaTEMaTHKH OCYIIECTBISIETCS O00IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, MPEJCTABICHUSIMU O TIPEIMETEe U METOJaX MAaTeMAaTHUKH,
WX OTJIMYUH OT METOJIOB IPYTHUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJIS1 PEIICHNUS HAYYHBIX U TPUKIQIHBIX 3a1a4.



[IpuoputeTHpIMH LEASIMU OOy4YeHHs MareMaTthke B 5—9 Kimaccax SBISIOTCS:
(dbopMHpOBaHKE IEHTPAIBHBIX MATEMATHYECKUX MOHATHI (YUCIIO, BEIMYUHA,
reoMeTpuyeckas ¢Gurypa, mepeMeHHas, BEpOSTHOCTh, (PDYHKIHS), 00ECIeUNBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaAHMS 00YUYarOIIHUXCS;

Mo/ABEACHUE OOyYaronIMXcsi Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KAIOIIEro MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
00IIeH KyJIbTYphl YEIOBEUECTBRA;

pPa3BUTHE MHTEIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYaronmxcs,
MO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3yYEHUIO0 MaTeMAaTUKHU;

dopmupoBaHre (PYHKIIMOHAIIBHOM MaTEMaTUYECKOM TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBIECHUS MAaTEMAaTUYECKUX IMOHITHH, OOBEKTOB M 3aKOHOMEpPHOCTEH
B PEAbHBIX >KU3HEHHBIX CUTYyallMsIX W MPU HU3YyYEHUU APYTUX yYEOHBIX NPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynaupoBaTh HMX Ha S3bIKE
MaTeMaTUKM W CO3[aBaTh MaTE€MaTUYECKHE€ MOJENU, MPUMEHATh OCBOEHHBIN
MaTeMaTUYECKHl anmapaT [Jis pEHIeHUus MPaKTHKO-OPUEHTUPOBAHHBIX — 3a7ady,
MHTEPHPETUPOBATH U OLICHUBATh MOJYYECHHBIE PE3YJIHTATHI.

OcHOBHBIE TUHUH COACPKAHMSI IPOTPAMMBI 10 MaTeMaTrke B 5—9 kmaccax: «Hucma
U BBIUHCICHUA», «AnreOpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBA), «DyHkumm», «I'eomerpus» («I'eomerpuueckue PUrypsl v KX CBOMCTBaY,
«3MepeHne TeOMETPUYECKUX BEIMYHMHY»), «BepodaTHOCTh M cTaTucTUKa». JlaHHBIE
JVHUM Pa3BUBAIOTCS MapajliebHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOW JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYIOii, & B TECHOM KOHTAKTE€ U B3aUMOJICHCTBHH.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4yeHus,
CTPYKTYPUPOBAHO TakuM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM
BonpocaMm  oOydvaroniyecss  OOpallaJuch  HEOJHOKPATHO, YTOObI  OBJIAJICHUE
MaTE€MaTUYECKUMHU TOHATHUSAMU M HaBBIKAMHU OCYILECTBIIUIOCH ITOCJIEIOBATEIBHO M
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMUCh B OOIIYI0 CHCTEMY MaTeMaTHMYECKHUX MpPEACTaBICHUM oOydaromuxcs,
paciupsis 1 yriryOmsisi e€, 00pasysi IpOUYHbIE MHOXKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISETCS 00513aTE€IbHBIM YYEOHBIM
IIPEIMETOM Ha ypPOBHE OCHOBHOTO 0o0Iero oopazoanus. B 5-9 kmaccax maremaTtuka
TPaIUIIMOHHO U3yYaeTCsl B paMKax CJICAYIOIIMX YUeOHBIX KypCOB: B 9—6 KJlaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «Anredpa» (BKJIHOYas 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHocTer) u «l'eomerpus». IIporpammoit 1Mo MaremMaTHKE BBOJUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCTb U CTATUCTUKAY.

OO6miee YMCIO YacoB, PEKOMEHJOBAHHBIX ISl M3YyYeHUsS MaTeMaTuku (0a30BBbIii
YpOBEHb) HA YpPOBHE OCHOBHOro oOImIero ooOpa3oBaHus, — 952 yaca: B 5 Kkiacce —
170 gacos (5 yacoB B Hezmemo), B 6 kinacce — 170 vacos (5 yacoB B Heneno), B 7 Kiacce —
204 daca (6 gacoB B Hemenmo), B 8 kimacce — 204 gaca (6 yacoB B Henenmo), B 9 kiacce —
204 4aca (6 yacoB B HE/IEIO).



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30BAHUA

N3yuenne mateMaTUKU Ha ypOBHE OCHOBHOrO 001ero oOpa3oBaHMs HAIPaBICHO
Ha JOCTH)KEHUE OOy4YalolMMUCS JIMYHOCTHBIX, METAlpPEeIMETHBIX U TPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB OCBOCHHUS yUEOHOTO MTpeIMETa.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOEHMS  IPOrpaMMbl IO  MaTeMaTHKe
XapaKTEPHU3YIOTCA:

1) naTpuoTHYeCcKOe BOCTIMTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIMX HayKax M
MIPUKIIAIHBIX cdhepax;

2) rpaxIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'paXK/1aHWHA U pealii3alliy ero Mpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYpP IPakJaHCKOro 0011IecTBa (Hanpumep, BIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXKICHHIO AITHYECKHUX IHpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JIOCTH)KEHHM HAyKH, OCO3HAHMEM BaXHOCTH MOPAIbHO-3THYECKHX
IPUHIUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) Tpy10BOE BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YyYacTHE€ B PEUICHUH NPAKTHYECKUX 3ajad
MAaTeMaTUYECKOW  HAIPaBIICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMAaTHYECKOIO
oOpa3oBaHUsI Ha TPOTSHKEHUHM BCEM JKU3HU JUIsl YCHENMIHONW MPOQeCCHOHATLHON
NESATEIbBHOCTH W pPa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOpOM U
NOCTPOEHUEM HMHAMBUAYAJIbHON TPAaeKTOPUM OOpa30BaHUS U IKUZHEHHBIX ILUIAHOB
C Y4ETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBI0 K~ OMOLMOHAILHOMY M OCTETUYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKuX OOBEKTOB, 3ajad, pPEHICHUH, pPacCyKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSI:

OpHEHTAIHEH B IEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYUYHBIX MIPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHsS YEJIOBEKa, MPHUPOALI K OOIIECTBa,
NOHUMaHHEM MaTeMaTHYECKOM HayKH Kak cepbl YeTOBEUCCKON IEATEIILHOCTH, ITAIOB
e€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS IMBUIM3AIIUH, OBJIAJCHHEM S3BIKOM
MaTeMaTHK{A ¥ MAaTEeMaTHYECKOM KyJIbTYpOl KaK CPEeICTBOM MMO3HAHUS MHpa,



OBJIaACHHUCM HpOCTCfIIHHMH HaBbIKaMH I/ICCJICI[OBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) pusmyeckoe BocnmuTaHWe, (OPMHPOBAHHE  KYJIbTYPbI  3I0pPOBbSI W
IMOLMOHAJIBHOIO 0J1AT OOy YHS:

TOTOBHOCTBIO IPUMEHSITh MATEMAaTHUECKUE 3HAHUS B MHTEPECaxX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOTO 00pa3a XU3HU (3I0pPOBOE MUTAaHUE, COATTAHCHPOBAHHBIN PEXKUM
3aHSTHI U OTJbIXA, peryisipHas pusnyeckas akTUBHOCTD), COPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHMEM CBOETO IpaBa Ha OMIMOKY W TAaKOro e IpaBa JPYyroro
YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCITUTAHHUE:

OpUEHTallMeld Ha MPUMEHEHUE MATeMAaTHMYeCKUX 3HAHUW NJis pelleHus 3ajad
B 00JIACTH COXPAHHOCTHU OKPYKAIOIIEH CpeJibl, TUITAHUPOBAHUS TTOCTYIIKOB U OLIEHKU MX
BO3MOXXHBIX TIOCJECACTBUUA JUIsl OKpPY’KAIOIIEH Cpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX pelIeHus;

8) amanTamus K N3MEHSIOIHMCSI YCJIOBHSAM CONMAILHON W MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCS y JPYTUX JIIOJCH, TPUOOpEeTaTh B COBMECTHOM JESITEIIbHOCTH HOBBIE 3HAHUS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEO0OXOIUMOCTHIO B (POPMUPOBAHUN HOBBIX 3HAHMM, B TOM 4YHUCie (HOPMYITUPOBATH
UJIeU, TIOHSITUS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JEe(MUIIMTHI COOCTBEHHBIX 3HAHWW M KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAllMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHHUS
U AecTBuUs, GOPMYIMPOBATH U OIIEHUBATH PUCKU U TIOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe 0cBOSHUS IPOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpazoBaHus y oOydaromierocsi OyayT copMUpOBaHbl METANpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIONTUECS OBJIAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBLHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMA  KOMMYHUKATHUBHBIMH  JEHCTBUSMH W YHHUBEPCAIbLHBIMU
PETYIATUBHBIMU JECHCTBUSMH.

Ilo3HaBaTeibHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUA
ba3oBble JJornueckue AelcTBUA:

BBIABISATH W XApPaKTEPU30BATh CYILICCTBEHHBIE TMPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXIy MOHATHSIMH, (OPMYJIMPOBATH OMPEICICHUS
MOHSATUM, YCTaHABJIMBATh CYIIECTBEHHBI MpHU3HAK KiIacCU(UKALUK, OCHOBAHUS
J1s1 0000IIEHNS B CpaBHEHHUS, KPUTSPUH IIPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U IPEOOPA30BBIBATH CYKACHUS: YTBEPIUTEIbHBIC



U OTpHIIATEIbHbIC, IMHUYHBIC, YACTHBIEC U O0IINE, YCIOBHbIC;

BBIABJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOPEUUS
B (aKrax, JaHHBIX, HAONIOACHMUSX M YTBEPKICHUAX, NpepIaraTb KpUTEpUU
JUISl BBISIBJIICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUH;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHHUH, YMO3aKIIFOUEHHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTUYECKHX YTBEPXKACHHN  (TpsMble U
OT NIPOTUBHOIO), MPOBOJAUTH CAMOCTOSITENBHO  HECIIOKHBIE  JI0KA3aTEIbCTBA
MaTEeMaTHUYECKUX (PaKTOB, BBICTPAWBATH APryMEHTALIUIO, IPUBOJIUTH HPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS,

BbIOMpaTh CHOCO0 perieHusl yueOHOM 3a/auM (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOMpaTh HauOoJee MOAXOAAIINI ¢ YYETOM CaMOCTOSATENBHO BBIIEIEHHBIX
KpUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

UCIIOJBb30BaTh BOMPOCHI KAk HUCCIEAOBATEIbCKUM HMHCTPYMEHT IO3HAHUSA,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIOIIUE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIILHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpPMHPOBATH TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOAUTH IO CAMOCTOSITEJILHO COCTABJICHHOMY IIJIaHY HECJIOKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHUYEeCKOTO O0OBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKITY COOOI;

CaMOCTOSITeNIbHO (hOopMyIMpoBaTh O0OOOIIEHHUS U BBIBOABI IO pe3yjbTaTaMm
MPOBENEHHOTO HAOJIOJCHUS, UCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTh IMOIYYEHHBIX
pEe3yJbTaTOB, BHIBOJIOB U 00OOIIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKE BbIJIBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTb M HM30BITOUHOCTh ~ MH(OpPMAIMM,  JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpATh,  AHAJIU3UPOBATh,  CHUCTEMATU3UPOBaTh M  UHTEPIPETUPOBATH
UHGOPMAILIMIO Pa3IMYHBIX BUAOB U (HOPM MPECTABICHUS;

BbIOMpaTh (popMmy npeacTaBiaeHUss HHGOPMAIMU U WLTIOCTPUPOBATH pElIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, HHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLICHMBATh HAAEKHOCTh HH(OPMALIUY TTO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KomMmyHuKkaTHBHBIC YHUBEPCAJIbHbIC YU4eOHbIe 1eiiCTBUA:

BOCIIPUHUMATL H @OpMyanOBaTb CYXKIACHUS B COOTBCTCTBUMU C YCIIOBHIMU U
OeIsIMu O6H_ICHI/I$I, ACHO, TOYHO, I'PAaMOTHO BbBIPpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX
N IMIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XOAY PCHICHUA 3a1a9, KOMMCHTUPOBATH



NOJIyYeHHBIA PE3YNIbTAT;

B XoAe OOCyXIeHHus 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
po0JIeMbl, pelaeMoi 3a/lauM, BbICKA3bIBaTh WJIEH, HALIEJICHHBIE HA MOMCK pEIICHHUS,
COMOCTAaBIISATh CBOM CYXKIEHUS C CYXACHUSAMU JIPYTHX YYacTHUKOB JHMajora,
oOHapyX1BaTh pa3IMyune U CXOJCTBO MO3ULMH, B KOPPEKTHON GopMme (popMyIupoBaTh
pa3HOIIIACHsl, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, HUCCIEAOBaHMUS,
IPOEKTa, CaMOCTOATENbHO BBIOMPATh (OpMaT BBICTYIUICHUS C Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN;

IOHMMAThb U UCIIOJIb30BaTh IPEUMYIIIECTBA KOMAHIHOW M UHAUBUAYaIbHON pabOThI
IIPU PELIEHUH Y4EOHBIX MaTEMAaTUYECKUX 3a/1aY;

OPUHUMATh LEJIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OpraHU3aLUIo
COBMECTHOI paboThI, pacipeneisaTh BUAbl padoT, 10rOBapUBaThCs, 00CYKAATh MPOLIECC
U pe3yabTat paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0O0CYykIeHHA, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pa0OTHI U KOOPIMHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBAaTh KAYE€CTBO CBOErO BKJIAJa B OOLIUI
OPOAYKT IO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

PerynsitTuBHble YHUBeEpPCaJbHbIE y4eOHbIE IeliCTBUSA
Camoopranusamnus:

CaMOCTOSITEITbHO COCTaBIISATH IUJIaH, aJTOPUTM peIeHus 3amadyu (WM €ro 4acTh),
BBIOMpATh CHoco0 pemieHuss C Yy4€TOM HUMEIOIIUXCS PEeCypcoB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BApHUAHTHI PEHICHUN C YIETOM
HOBOM MH(}OpMaIuu.

CaMOKOHTPOJIb:

BJIQJ€Th CIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA Tpolecca M pe3ysbrara
pELIeHUs] MaTEMaTUYECKOH 3a1auH;

OPENBUAETh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTHb IPH PELICHUH 33Ja4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBbCTB, HANJAEHHBIX
OLLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IOCTABJICHHON WEMH H
YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKCHHSI WM HEJAOCTHKEHUS €M, HAXOJIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yiabTaThl OCBOEHHUS MPOTPAMMBI MO MaTeMaTHKE MpeACTaBICHbBI
1o rojiaM oOy4eHus B CIAEAYIOMIMX pa3ziesiax MporpaMMbl B paMKaX OTJIEIbHBIX yUeOHBIX
KypCOB: B 5—6 Kkjaccax — Kypca «MaremaTukay, B /—9 kiaccax — KypcoB «Ajredpay,
«I'eomeTpus», « BEposTHOCTB M CTaTUCTUKAY.



OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IpuopureTHbIMU TeNSIMU OOydeHHs] MaTemMaTuke B 5—6 Kiaccax SBISIOTCS:
MPoJI0JDKEeHNE (DOPMUPOBAHKSI OCHOBHBIX MAaTEMATHUECKHUX MOHATUH (YUCIIO,
BEeNIMYMHA, TreoMeTpuueckas ¢urypa), oOeCneyuBaIOMIUX MPEEMCTBEHHOCTh H

NEPCHEKTUBHOCTh MaTEMAaTUYECKOIO 00pa30BaHMs O0yYArOIINXCS;

pPa3BUTHE WHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ydaromuxcs,
MMO3HABATEIbHOW AKTHUBHOCTH, HMCCIIEIOBATEIbCKUX YMEHUW, HWHTEPECA K H3YyUYCHUIO
MaTeMaTUKH;

Mo/BeICHUE OOyYarolMXcsi Ha JOCTYIIHOM [UJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (PYyHKIIMOHAIBHOM MaTeMaTUYeCKOW TIpPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTEMaTHYECKHE OOBEKThI B pEaIbHBIX IKU3HEHHBIX CHUTYaIlUsX,
MPUMEHSTh OCBOCHHBIC YMEHHS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIIPETUPOBATh IIOJIYUYEHHbIE PE3YyJIbTaThl M OLEHHBAaTh UX Ha COOTBETCTBHUE
IIPAKTUYECKON CUTYyalUU.

OcHOBHBIE JMHUM COJAEpPXKaHMA Kypca MaTeMaTuku B 5-0 kimaccax —
apu(MeTHyecKass U TE€OMETPUYECKasi, KOTOPhIE Pa3BUBAIOTCS MMApaUICNbHO, KaXKiaas
B COOTBETCTBHHM C COOCTBEHHOM JIOTMKOM, OJIHaKO, HE HE3aBHUCHUMO OJIHA OT JpPYIOHu,
a B TECHOM KOHTaKT€ M B3aMMOACHUCTBUU. TakKe B Kypce MAaTEMAaTHUKH MPOUCXOIAUT
3HAKOMCTBO C dJIEMEHTaMU aireOpbl U OMKUCATEIbHON CTATUCTHKHU.

N3yuenne apudmernueckoro marepuajiia HAYMHAETCA CO CHCTEMaTH3allud M
Pa3BUTHS 3HAHUM O HATYPaJIbHBIX YUCIIAX, MOJYYEHHBIX Ha YPOBHE HaYaJIbHOTO OOIIEro
oOpa3zoBanusi. Ilpu 2TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHON TEXHUKH U
dbopMupoBaHHE€ HOBBIX TEOPETHYECKMX 3HAHMM  COYETaeTCs C  pPa3BUTHUEM
BBIYUCIIUTENILHON KyJIbTYpPhl, B YaCTHOCTH C OOyYEHHMEM MPOCTECUIIUM MpuéMam
NPUKUAKA W OIEHKH PE3yJbTaTOB BBIUMCICHUN. HM3ydueHue HaTypajdbHBIX YHCEN
MPOJOJKAETCS B 6 KIJIACCE 3HAKOMCTBOM C HAYAJIbHBIMU MOHSITUAMU TEOPUH JIETTUMOCTH.

Hauano n3yuenus oObIKHOBEHHBIX U IECSITHUHBIX IPOOEH OTHECEHO K S Kitaccy. ITo
NEePBBIN ATAI B OCBOCHUH APOOEH, KOT1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UCSMU,
MOHATUSMU TeMBI. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOEH B MOJIHOM 00bEME

PEeALIEeCTBYET U3YUEHHIO ACCATUUHBIX IPO0Oei, YTO LeTeCO00Pa3HO C TOUYKH 3PEHUS
JIOTUKYU U3JI05KEHHS YHCIIOBOW JIMHUM, KOTJ1a NTPaBUJIa IEUCTBUN C JECATUYHBIMU
JTPOOSIMU MO>KHO O0OOCHOBATH YK€ W3BECTHBIMU AJITOPUTMAMU BBITIOJIHEHUS JIEUCTBUMN
C OOBIKHOBEHHBIMHU JPOOSIMU. 3HAKOMCTBO C JICCITUYHBIMU JIPOOSIMU PACIIUPUT
BO3MOYKHOCTH JIJIsl TOHUMAHUSI 00yYarONUMUCS TIPUKIAHOTO IPUMEHEHUS HOBOM
3aMUCH TIPU W3YUYEHUM JPYTUX MPEAMETOB W TPU IPAKTUUYECKOM HCIOJIb30BaHUMU.
K 6 xnmaccy oTHec&H BTOpOU dTan B U3yYEHUH APOOEH, T/Ie MPOUCXOTUT
COBEPIIIEHCTBOBaHNE HABBIKOB CPAaBHEHUS U ITpeoOpa3oBaHus ApoOeli, OCBOCHUE HOBBIX
BBIYUCIUTEIbHBIX AJITOPUTMOB, OTTAUMBAHUE TEXHUKU BHIYUCICHUM, B TOM YHUCJIE
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3HAUYCHUN BBIPAXKEHUHN, COAEPXKAIMMX ¢ OOBIKHOBEHHBIE, W JECATUYHBIC apoOH,
YCTaHOBJICHHUE CBSI3€M MEX]ly HUMHU, PaCCMOTPEHUE MPUEMOB PEILICHUs 3a]1a4 Ha JPOoOH.
B nauase 6 kjiacca mpoOMCXOAUT 3HAKOMCTBO C TOHSITUEM MPOILICHTA.

OCOOEHHOCTBIO N3YUEHHS TTOJIOKHUTEBHBIX M OTPULIATEIIBHBIX YHCEIT SIBIISIETCS TO, YTO
OHHU TaKXe MOTYT pacCMAaTPUBATLCS B HECKOJBKO ATanoB. B 6 kiacce B Hauaie W3y4eHUs
Tembl «llonoXKUTENBHBIE U OTPULIATENIFHBIC YKCHa» BbIAEIsIETCS noAareMa «Llenbie yncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPHUIATEIBHBIMH YHUCIAMU M JEUCTBUSIMHU
C MOJIO’KUTEJIbHBIMU W OTPUIIATEIBHBIMU YHCIIAMU POUCXOUT HA OCHOBE COJIEPKATEIILHOTO
NOAX0/a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE TTO3HAKOMHUTH OOYYAIOIIMXCS MPAKTUYECKU
CO BCEMH OCHOBHBIMU TOHATUSIMM TE€MbI, B TOM 4YHCIE€ W C TpaBWIaMH 3HAKOB
NIPY BBIMOJHEHUH apuMeTHYecKuX eicTBri. 3yueHne paliioHaibHbIX YMCE Ha 3TOM He
3aKOHYHUTCSI, a OyIeT MPOJIOJKEHO B Kypce alreOphl / Kiacca.

[Ipu oOydeHHHM pEIICHUIO TEKCTOBBIX 3aJady B 5—6 Kiaccax MCIOIb3YIOTCS
apudmeTndeckrue mpuémsl perieHus. [Ipu oTpaboTKe BRIUNCIUTEIBHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTPUBAIOTCS TEKCTOBBIE 3a1a4M CIETYIONIMX BUAOB: 3a/1a4d Ha JIBXKEHUE,
Ha YacTH, HA TIOKYMKHU, HA pabOTy U MPOU3BOIUTEIHHOCTD, Ha TIPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydaromyecs: 3HaKOMSITCA ¢ MpUEMAMH PEIICHHs 3ajad nepedbopom
BO3MOXKHBIX BapHaHTOB, y4arcs padoTarth ¢ mHbOpMaIMeil, mpeIcTaBlieHHON B ¢popme
TaOJIUIl WU JUarpamm.

B mporpamme yuebGHOro kypca «Maremarukay MpeaycMOTPEeHO (OpMHUpPOBAHUE
MPOTEACBTUUECKUX aIre0pandecKux MpeCcTaBlIeHU. bykBa KaKk CHMBOJI HEKOTOPOTO
yyucia B 3aBUCUMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOJUTCSA IOCTEIEHHO.
bykBeHHass CMMBOJMKA IIUPOKO HCIOIB3YETCA TMPEXKAE BCEro MJisi 3alucH OOIIMX
YTBEPKIECHUM U MPEITIOKEHUH, POpMyJ1, B HACTHOCTH JIJIsi BHIYUCIICHUS T€OMETPUUECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nporpamme yuebHOro kypca «Martematuka» TpeACTaBICHA HarjsHas
reOMETpHsi, HalpaBJICHHAss Ha Pa3BUTHE OOPA3HOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBJISICTCSI HAa  HArJISAHO-TIPAKTUYECKOM  yYpOBHE,  OIMHUpaETCs
HAa HalIHO-OOpa3HOe MbIIieHue oOydJaronuxcs. boinbias poib  OTBOIUTCA
MPAKTUYECKON JEeATEIIbHOCTH, OMBITY, SKCIIEPUMEHTY, MOJieIupoBanuto. O0yJaromuecs
3HAKOMSITCS C TEOMETPUYECKUMU (UTYypamMH Ha TUIOCKOCTH U B MPOCTPAHCTBE, C HUX
MPOCTEHINIMMU  KOH(PUTYpalusiMu, ydaTcsi H300pakaTh WX Ha HEJIMHOBAaHHOU W
KJeTyaToii Oymare, paccMaTpuUBalOT WX MpOCTeHIne cBoicTBa. B mporecce n3yuenus
HarJISiAHOM T€OMETPUM 3HAHMUSI, MOJyYeHHBbIE OOYYaIOIUMUCS HAa YPOBHE HAYaJIbHOTO
o01iero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACIITUPSIIOTCS.

CornacHo yueOHOMY TIJIaHY B 5—6 Kj1accax M3ydaeTcsi MHTETPUPOBAHHBIN MTPEAMET
«Marematuka», KOTOpPBIA BKJIIOYaeT apu(METHUYECKUM MaTepual M HarjIsIHYIo
TrCOMETPUIO, a TaKXKE MPONEAEBTUUECCKUE CBEACHUS U3 alreOpbl, JIEMEHTHI JIOTUKUA U
Hayasa OnucaTeIbHON CTATUCTHUKHU.

OGriee yncao 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3yUYeHUSI MaTeMaTuku, — 340 4acoB:
B 5 kiacce — 170 yacos (5 yacoB B Hezento), B 6 kiacce — 170 yacos (5 yacoB B HeaeNo0).
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COAEPKAHUE OBYYEHUSA
5 KUIACC

HarypaJjbHble 4nciia 1 HYJIb

Hatypanbnoe umcnmo. Psn HatypanpHbix uuncen. Ywcmo 0. H3oOpaxenue
HATypaJIbHBIX YUCEJ TOYKAMU HAa KOOPJIAWHATHOM (YMCIOBOW) MPSIMOIA.

Ilo3nnmMoHHasgs cucremMa cuMcieHusd. Pumckag HyMmepauus Kak IpUMeEp
HEIO3ULMOHHON CUCTEMBI CUMCIICHHMSI. [{ecaTryHas cucTeMa CUUCIICHHUS.

CpaBHEHME HaTypaJIbHBIX YMCETl, CPABHEHHE HATYPAIBHBIX YNCET C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypalbHBIX YHCEIL.

CrnoxxeHre HaTypajlbHBIX YMCEN, CBOMCTBO HYJS MPHU CIOXKEHUU. BrlunTaHue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHMIBI TPU YMHOXEHUHM. JleneHue kak JelcTtBue, OOpaTHOE YMHOXKEHHIO.
KomnioHeHThl nelicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesyibTaTta apudmMeTnyecKkoro
nevictBus. IlepeMecTutenbHOE M COYETATEIBLHOE CBOWCTBA (3aKOHBI) CJIOXKECHHUS U
YMHOKEHUSI, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3zoBanne OyKB s 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCH
CBOMCTB apr(METUUYECKUX JTCUCTBUH.

JlenuTenu U KpaTHBIE YKCIIA, pa3jIoKeHUe Ha MHOXuUTenu. IIpocTeie u coctaBHbIe
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHnp ¢ HaTypaJIbHBIM ITOKAa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaraeMblX.

UucnoBoe BrIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIOBBIX BBIPAKEHUH, MOPSIOK
BBIIIOJIHEHUS JNEeUCTBUU. VCHONBb30BaHME NPU BBIYMCICHUAX IEPEMECTUTENIBHOIO M
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI M YMHOXEHUS, PacHpeleauTeIbHOIO
CBOMCTBA YMHOKECHMUS.

Apodu
[Ipencrabienne o ApoOU Kak crocoOe 3armucu 9acTH BeMUUHBI. OOBIKHOBEHHBIC

npobu. IlpaBunbHble U HempaBWibHBIE ApoOH. CmenranHas apoOb, MpeACTaBICHUE
CMEIIaHHOW NpoOU B BHJE HEMPABHILHON APOOW W BBIJCICHHUE IIEIOH YacTH YHCIIa
U3 HempaBWIbHOW apobu. M3o0OpaxeHue npobeil TOYKaMU HA YHUCIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue npoOei. IIpuBegeHue npodbu K HOBOMY
3HaMeHaTeno. CpaBHeHHE APOOEH.

CnoxxeHrie W BBIUMTAHHE IpoOed. YMHOXEHWE M JieJieHue npoOeid, B3anmMHO-
obOpatHble qpodu. HaxoxkaeHne 9acT 1e0T0 1 1EJI0T0 110 €ro YacTH.

Hecstuunas 3amuch apoOeit. IlpencraBrmenue aecaTUYHOM npoOW B BHIE
OObIKHOBEHHOU. M300pakeHne AECATUYHBIX ApPOOEH TOYKaMU Ha YHCIOBOW MPSMOM.
CpaBHEHHE TECATUIHBIX IPOOCH.

ApudmMernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0sSMU. OKpyTIIEHUE NECATUYHBIX
Tpo0eii.
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Penienne TekcTOBBIX 33124

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHISCKUM CIOCOOOM. PereHue mormyeckmx
3ama4d. Pemenue 3agady mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIWMHUIIBI HU3MEpPEHUs: MaccChl,
00bEMa, 1IeHbI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBSA3b MEXIY €AMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenne ocCHOBHBIX 3a1a4 Ha JIPOOH.

[IpencrapiieHre TaHHBIX B BUJE TAOJIHII, CTOJOYATHIX JUATPAMM.

Harnsanas reomerpusi

Harnsanuele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIy4, YTOJl, JOMaHasi, MHOIOYT'OJIBHUK, OKPY’KHOCTb, KpYyT. YTOJI. [IpsiMOM, OCTpPBIii, Tyrou
Y Pa3BEPHYTHIN YIJIBL

JlinHa oTpe3ka, METpPUYECKHE E€AUHUIBI JJIUHBL. J(IMHA JOMaHOW, MEepUuMeETp
MHOT'OYTOJIbHUKA. I3MepeHre U MOCTPOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTUPA.

Harnsnaele mnpencrtaBiaeHuss o0 (Qurypax Ha IUIOCKOCTA: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE QPUTYD.

N3o00paxxenne ¢uryp, B TOM uyuciae Ha kietdarod Oymare. Iloctpoenue
KOH(Urypanuii U3 yacTeil npsMoi, OKpy>KHOCTH Ha HEJTMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonb30BaHuEe CBOMCTB CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaIpaTa.

[Tnomans NPSAMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM uucie (Quryp, m300paxEHHBIX Ha KJIETYaTOM Oymare.
EnvuHue1 namepenns miomaim.

Harnsnaele mpencraBieHus O MNPOCTPAHCTBEHHBIX (UTypax: MNPSIMOYTOJIbHBIN
napasuienenunesn, Ky0, MHOrorpaHHuku. M300pakeHue npocTedmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamenenunena. Cozganue Mojeneil MHOrOrpaHHUKOB (13 Oymary,
IIPOBOJIOKH, TUTACTUIIMHA U APYTUX MAaTEpPHAJIOB).

O0BEM NPAMOYTOIBLHOTO Mapajuienenumnena, kyoa. Equnuiiel uamepenust ooneMma.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre AEUCTBUS € MHOTO3HAYHBIMH HATYPAIbHBIMH YHUCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
IPY BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXEHUSI, pACOpPEICIUTEIIBHOTO CBOMCTBA YMHOXEHHUs. OKpyIrJeHUE HATypalbHBIX
YHUCEJI.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIHM IeTUTeNh U HauMEeHbIIee olliee
KpaTtHoe. [lenuMocTh CyMMBI U TpOU3BeACHUS. JleneHne ¢ 0CTaTKOM.
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Apoou
OObIKHOBEHHasT Jpo0b, OCHOBHOE CBOWCTBO JpOoOH, COKpalieHue IpoOei.

CpaBHeHHE W ymopsijiouMBaHue ApoOeil. Pemienue 3amad Ha HaxoXKJIEHHE YaCTH
OT WEJOr0 M LEeJIoro mo ero 4vactu. J[poOHoe YHCIO Kak pe3yibTaT JeNCHUS.
[IpencraBnenne necaTHUHON ApoOM B BUIE OOBIKHOBEHHOW APOOM M BO3MOKHOCTH
NPEJICTaBICHUS OOBIKHOBCHHOW IpoOM B BHAE AecATUYHOW. JlecsiTmunbie apoOu u
METpUYECKass cuctemMa Mep. ApupMETHYeCKHe ACHCTBUS U UYHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMH U JCCATHYHBIME JIPOOSMHU.

OtHomienue. Jlenenue B JaHHOM OTHoleHnU. Maciira0, npornopuust. [Ipumenenue
TIPOTIOPITUH TIPY PEIICHUH 3a]ad.

[TonsiTe mporieHTa. BEIMHCIeHWe MPOIEHTa OT BEIMYMHBI M BEIWYUHBI MO €€
NpoLIeHTy. BpIpakeHue TMPOIEHTOB JACCATUYHBIMU JpoOsmu. Pemenune 3amau
Ha TIPOIICHTHI. BeIpakeHne OTHOIIICHUS BEJTUYHMH B TIPOICHTAX.

ITos10:kMTENBHBIEC M OTPULATEIbHbBIC YHCJIA

[lonoxxutenbHple W OTpULATENbHbIE uwncia. lLlempie uyncima. Mopyne 4ucna,
reoMeTpuyecKas HHTepIpeTanus Moty uncia. M3o0paxeHue yncen Ha KOOpAUHATHON
npsimoi.  UmucioBele npomexxyTku. CpaBHeHUE uucell. ApUPMETHUYECKHE AEUCTBUA
C MOJIOKUTEIbHBIMU U OTPULATEIBHBIMHA YHACIAMHU.

[IpsMoyrosnbHass cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHatel TOYKH
Ha IUIOCKOCTH, abcuucca u opauHaTa. [loctpoenue Touek u puryp Ha KOOpAMHATHOU
IJIOCKOCTH.

BykBeHHBbIE BHIpAKeHUA

[IpumeHneHnne OyKB sl 3allMCH MAaTEMAaTUYECKUX BBIPAKEHUW W TPEIJIOKEHUM.
CpoiictBa apudMeTnuecKux JeHCTBUN. byKBEHHBIC BBIPAKEHHUS U  YHCIOBBHIE
IIOZCTAaHOBKU. DyKBEHHBIE paBEHCTBA, HAXOXKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyinbl, GopMysbl MEpUMETpa M IJIOLIAAU MPAMOYTOJIbHUKA, KBajapaTa, o0bEma
napajiesnienunena u Kyoa.

PenieHnne TekcTOBBIX 33124

Pemienne TeKCTOBBIX 3ahad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTHMYecKux
3a1ad. Pemenue 3amay nepebopoM BceX BO3MOKHBIX BapHaHTOB.

Pemenue 3agay, cojeprKaimmx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIUYMHBI: CKOPOCTD,
BpeMsl, PacCTOsTHUE, IIEHa, KOJIMYECTBO, CTOUMOCTbD, IPOU3BOAUTEILHOCTD, BpeMs, 00BEM
paboTel. EquHuILBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXKIy €IMHUIIAMHA U3MEPEHHUS KaK/10M BEJIMYMHBI.

Pemienue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATHHOCTHIO BEIUYMH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a/a4 Ha IPOOH M MPOIICHTHI.

Onenka © TPUKUIKA, OKpyriaeHue pesynbTata. CocTaBiieHne OYKBEHHBIX
BBIPAKEHUM 10 YCJIOBUIO 3a]a4H.

IIpencraBienre JaHHBIX C IOMOINBIO TaOmumi W auarpamMm. Cronbuartbie
JarpaMMBbl: YTEHHE U MOCTpoeHre. UTeHHe KPYyTOBBIX JUArPaMM.
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Harasgnas reomerpus

Harnsnusie npencraBnenus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIJOMaHasi, MHOTOYT'OJIbHHUK, YETBIPEXYTOJIIBHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosiokeHue IBYX INPSMBIX Ha IUIOCKOCTH, NapajUIeNIbHBIEC IPSMbIE,
NEPIEHANKYJIAPHBIE IpsiMble. MI3MepeHne paccTOSTHUI: MEX Ty ABYMSI TOUKaMU, OT TOUYKH
J10 TIPSIMOM, JUIMHA MapIIpyTa Ha KBapaTHOU CETKeE.

N3mepenre © TNOCTPOEHUE YIJOB C MOMOIIBIO TpaHCHopThpa. Buniel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIHN, MPSIMOYTOJIBHBINA, TYIOYTOJBbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTONBHUK, IPUMEPBI YETHIPEXYTOIBHUKOB. [I[pIMOYTOIBHUK,
KBaJpaT: WCIOJb30BaHUE CBOWCTB CTOPOH, YIJIOB, nauaroHaneil. I3o0paxenue
r€OMETPUYECKHX (UTyp Ha HEIMHOBAaHHOW Oymare ¢ HCIOJIb30BAHUEM LIMPKYJIS,
JUHEWKH, YyToJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kier4yaroil Oymare.

[lepumerp MHoroyronpHuka. [loHsTHe riomaau (Urypbl, €IUHULB U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOE N3MEpEeHNEe JUIMHBI OKPYKHOCTH, TUIOIIAIA KpyTa.

CummeTpus: LIeHTpajbHas, OCeBask U 3epKajibHasi CHMMETPUHU.

[TocTpoeHrne CUMMETPUYHBIX (QUTYP.

Harnsgasle npeacTaBieHus 0 NPOCTPAHCTBEHHBIX (PUTypax: Mmapajuienenumnes, Kyo,

MpU3Ma, upamua, KOHyc, UWINHAP, map U chepa. M3o00paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMH/pPA U KoHyca. Co3gaHue Mojeneil
MIPOCTPAHCTBEHHBIX PUTYp (13 OyMaru, NpoOBOJIOKH, MIIACTHIIMHA U JPYTUX MaTepUaJIOB).

[Tonsatue o0BEMa, eauHUIBI U3MepeHus o00bEMa. OO0BEM MNPSAMOYTOJBHOTO

napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pE3yJbTaTHl OCBOCHUS TPOrPaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 5 KJjacce:

Yucaa v BIYMCICHUSA

[lonumath U MpaBWIBHO YNOTPEOJSATh TEPMUHBI, CBS3aHHbIE C HATypaJbHBIMU
YHCJIaMU, OOBIKHOBEHHBIMH U JECSITUUYHBIMU JPOOSIMH.

CpaBHHBaTh M YINOPSJAOYMBATh HAaTypaJbHBIE YKCIIA, CPABHUBATH B MPOCTEHIIMX
CIIy4asix OOBIKHOBEHHBIC IPOOH, AECATUIHBIC APOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOLLIUM €i
YUCJIOM M M300pakaTh HATypajibHbIE YMCJIA TOYKAMH HAa KOOPJAWHATHOMN (YMCIIOBOW)
IIPSIMOM.

BoimonusaTe  apupMeTHueckue  JEUCTBUS € HATYpPaJIbHBIMM  YHUCIIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIINX CITyYasX.

BbINonHATE TPOBEPKY, MPUKUIKY PE3YIIbTaTa BHIYUCICHUN.

OKpyTJIsTh HaTypaJIbHBIE YNCTIA.
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Penienne TekcTOBBIX 33124

Pemarp TekcToBble 3amauM  apUPMETHUYECKHMM CIIOCOOOM U C IOMOIIBIO
OpPTraHM30BAHHOTO KOHEUHOTO Iepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pewate 3amaun, cogeprkanme 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, pacCCTOSIHUE, 11EHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHUE 3alMCH, CXEMbl, TAOIHIbI, O003HAYEHUS NpPH PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHbI, MAacChl, PACCTOSHUA,
BPEMEHU, CKOPOCTH, BBIPAKATh OJITHU €IUHULIbI BEIMUMHBI UEPE3 APYyTHUE.

W3Bnekatb, aHaIM3UpOBaTh, OILIEHWBATh  MH(POPMAIUIO, TMPEACTABICHHYIO
B Tabnuile, Ha CTOJIOYATON Juarpamme, MHTEPIPETUPOBATh MPEIACTABICHHBIE IaHHBIE,
MCITOJIB30BAaTh JaHHBIC [IPU PELICHUN 3a/a4.

Harasinnas reomerpust

ITonp30BaThCA TEOMETPUUECKUMHU MTOHATHAMU: TOUYKA, IIPAMAsi, OTPE30K, JIyd, yIoJ,
MHOI'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEKIMUX (opMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJNOTHIO, CBSI3aHHYK) C YIJIaMH: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIBHUKAaMHM: YTOJI, BEPIIMHA, CTOPOHA, JUATOHAJIb, C OKPY>KHOCTBIO: pajnyc,
JIAaMETp, LIEHTP.

N300paxxath H3y4YeHHbIE TEOMETPUYECKHE (PUTYpbl HA HETMHOBAHHOW U KJIETYATOM
OyMare ¢ HOMOUIBIO HUPKYJISI ¥ IMHEHUKH.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C TMOMOLIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM JJIMHBI; CTPOUTH OKPY’KHOCTb 3aIaHHOTO paguyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSMOYIOJIBHMKA, KBajapara g UX
IIOCTPOEHM, BEIYMCIICHUS TLIOIIAAN U IIEpUMETpa.

Bbluucnsate nepumeTp M IUIOIIAJb  KBajpara, MNpPsSMOYrojibHUKA, Quryp,
COCTaBJICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YUCIe QUTYp, N300paKEHHBIX HA KIETYaTON
Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€AWHULAMM W3MEPEHUS JUIMHBI,
IJIOIA/INA; BBIPAKATH OJJHA €IMHUIIbI BEJIMYMHBI Yepe3 IpyTHE.

Pacno3naBate mapaienenunen, KyO, MCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHHUsI, HAXOAUTh U3MEPEHHUS Mapajuiesienumnea, Kyoa.

Boruncnsate 00b€M  Ky0a, mapajuienenunena Mo 3aJaHHBIM — HM3MEPEHUsIM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemlate HecnokHblE 3aJa4yd  HA HU3MEPEHUE TEOMETPUYECKHX  BEJIMYHH
B IIPAKTUYECKUX CUTYyaLHAX.
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[IpenmeTHBIE pe3yJbTaTBl OCBOCHHS MPOTPAMMBI Yy4eOHOTO Kypca K KOHILY
oOyueHus B 6 Kjacce:

Yuciaa v BIYMCICHUA

3HaTh M IIOHMMAaTh TEPMHUHBI, CBS3aHHBIE C pA3JIMYHBIMM BHUJAMM YHCET H
crnocobaMy UX 3amucH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJHON (OPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHUBATH U YTIOPSIOUYMUBATH IIJIbIE YKCIIa, OOBIKHOBEHHBIE U IECATHUHBIE ApOOH,
CpPaBHMBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BrimonHsaTe, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(PMETHUECKHUE ISHCTBUS
C HaTypaJbHBIMU W IIEJILIMM YHCJIAMHU, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU U OTPULIATEIIBHBIMUY YHCIIAMM.

BprunciATh 3HaYEHUs YUCIOBBIX BBIPAKECHWM, BBINOJIHATH IPUKUIKY U OLICHKY
pe3ynbTara BBIYMCICHUN, BBIIOJHATh NPEOOpPa30BaHUs UMCIOBBIX  BBIPAXKECHHIM
Ha OCHOBE CBOMCTB apU(PMETHUECKUX JIEUCTBHI.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSMOM C COOTBETCTBYIOLIUM €I YHCIIOM U
n300paxkaTh YUCJIa TOUKAMU Ha KOOPJAUHATHOM MPSIMON, HAXOAUTh MOAYJIb YUCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyIJISITh LIEJIblE YHCIa U IECATUUHbIE IPOOU, HAXOAUTh MPUOIHKEHUS YUCE.

YucaoBble 1 0yKBeHHbIE BbIPAKEHUSA

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBSI3aHHBIC C 3aMHMCBIO CTCIEHU 4YHCIIA,
HaxOJWTh KBaJpaT M KyO 4YHCIA, BBIUMUCIATH 3HAYCHUS YHCJIOBBIX BBIPAKCHUH,
COAEpKAIUX CTEIICHMU.

[Tonp30BaThCd NpU3HAKAMU JEITMMOCTH, PAaCKIaAblBaTh HAaTypaJbHbIC YHUCIIA
Ha IPOCTHIC MHOKUTEIH.

[Tonb30BaThCA MacIITAOOM, COCTABISATH IPOMOPLIMHU U OTHOILICHHUS.

Hcnonb3oBaTh OyKBBI IS OOO3HAYCHHS YHCET IPH 3alUMCH MaTeMaTHYECKHUX
BBIPAXKEHUN, COCTaBJISATh OYKBEHHBIC BbIpaK€HUSI W (OPMYJIbI, HAXOIUTh 3HAUCHUS
OYKBEHHBIX BBIPAXKEHHUM, OCYIIIECTBIISAIST HEOOXO0IMMbIE ITOJICTAHOBKU U MPE0OPA30BaAHMS.

Haxoguts HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemrenne TeKCTOBBIX 32124

Pemrats MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4l apU(PMETHUECKUM CIIOCOOOM.

Pemarp 3amauu, cBsA3aHHBIE C OTHOIICHHWEM, MPOMOPIMOHAIBLHOCTHIO BEJIHYMH,
MPOIIEHTaMH, PEIlaTh TPU OCHOBHBIC 3a/1a4H HA JPOOH U MPOIICHTHI.

Pematp 3amaun, copepkaiiyie 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYUHBI: CKOPOCTD,
BpeMsi, PacCTOSHUE, II€HAa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTb, BpPEM,
o0béMa paboThl, HCHONB3YS apuPMETHUEeCKue JEHCTBUS, OLEHKY, MNPUKUAKY,
N0JIb30BaThCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOLIUX BEJTUUHH.

CocraBinsiTh OyKBEHHbIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.
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N3BnekaTs nuHopmalio, mpeACcTaBICHHYIO B TabIUIIaX, HA TUHEHHON, CTOI0YATOM
WM  KPYroBOoM JuarpaMmax, HHTEPHOPETUPOBATh  MPEACTABJICHHBIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC TIPU PEIICHUM 3a1ad.

[IpencrapisaTh WHGOPMAIIUIO C TMOMOIIBIO TaOJUWIl, JUHEHHOW M CTOJOYATOM
JTAArPaAMM.

Harnsanas reomerpusi

[IpuBoauTh, mpuUMEpHl OOBEKTOB OKPYXKAIOUIEro MHpa, HMemux (opmy
U3YYECHHBIX T€OMETPUUYECKUX TIOCKUX M MPOCTPAHCTBEHHBIX (UTYDP, TPUMEPHI PABHBIX
U CUHMMETPUYHBIX (Uryp.

N300paxxaTth ¢ MOMOIIBIO TUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHON U
KJeTyaTol OymMare M3y4eHHbIE MUIOCKHE T'€OMETpUYecKue (pUrypbsl U KOH(PUTYypaluHu,
CUMMETPHUYHbIE (DUTYPBI.

[Tonb30BaTbCAd TE€OMETPUUYECKUMHU TMOHATUSAMH: PABEHCTBO (PUTYp, CUMMETpHS,
UCII0JIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CUMMETpPHUEH: OCb CUMMETPHUH, LIEHTP
CUMMETPHH.

HaxoauTh BeIUYMHBI YIJIOB U3MEPEHUEM € IIOMOLIBIO TPAHCIIOPTHPA, CTPOUTH YIJIBI
3aJaHHOM BEJIMYMHBI, I1OJB30BaThCS IMPU PEIICHUM 3a1ad TPagyCHOM MEpPOH YIJIOB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIU, IPAMOU, Pa3BEPHYTHIA U TYIION YTJIBIL.

BeluucnaTe  JUIMHY JIOMaHOW, TEPUMETP MHOIOYTOJBHUKA, I10Jb30BATHCS
eAVHUIIAMU W3MEPEHMs UIMHBI, BbIpaXXaThb OJHHM €AMHUIIBI U3MEPEHUS JJIMHBI Yepes
Ipyrue.

Haxonnutb, ncrons3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMs
TOYKaMH, OT TOUKH 10 MPSIMOM, IMHY MyTH Ha KBAaJIpaTHOU CETKeE.

Boruncnsate minomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHue Ha  NPSAMOYTOJbHUKHA, Ha  paBHble  (QUIYpbl,  JOCTpavBaHHE
0 TMPSAMOYTOJIBHHMKA, I0Jb30BATHCSI OCHOBHBIMHM €IMHULIAMH W3MEPEHHMs ILIOLIA/H,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IIOIAIU Yepe3 ApyTrue.

Pacnio3HaBaTh Ha MOJAENAX W U300pKEHUAX NUPaAMHUAY, KOHYC, LMJIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkath Ha KjaeT4aToM OyMare MpsMOYToJIbHBIN Mapajiyieenune].

Boruncnsate 00b€M NPSAMOYTOJIBHOTO Mapajjiesienumneaa, Ky0a, IMoiab30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HecmoXHbIE 334a4d  Ha HAXOXKIAEHUE T'E€OMETPUYECKHUX BEJIWYUH
B [TPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaunmenoBanue pazaena |KonuuecTBo OcHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temnl) Kypca 4acoB coAepKaHue
HartypanbHble uncina. 43 Hecaruunas Yurtarh, 3alIUCHIBATH, CPABHUBATH HAaTypaJbHbIC YKCIIA;

JlelicTBHS ¢ HaTYpaJIbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHHUS.
Psn HaTypanbHbBIX
qucell.
Harypanbhslii psia.
Yucio 0.
HarypanbHble uncna
Ha KOOPJAMHATHOU
MIPSMO.
CpaBHeHue,
OKpYTJIEHUE

HaTypaJbHbIX YHCEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMHU
yrciiamu. CBoMcTBa
HYJISI TP CJIOKEHHUH
U YMHOXKEHUH,
CBOMCTBA €IUHUIIBI
[P YMHOKEHUU.

NpeaIaraTb M 00CyKIaTh COCOOBI YIIOPSIOUYNBAHUS YHCEIL.
MN300paxkaTh KOOPAMHATHYIO MIPSAMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath ¢BOMCTBA HATYpaJIbHOTO psiaa, uyncen 0 u 1
IIPU CJIOKEHUU U YMHOKCHUHU.

Hcnmonb30BaTh NPaBWJIO OKPYIJIEHUSI HATYPAIbHBIX YHCEIL.
BoinoHATh apudMeTHYecKre AeMCTBUSA C HATYPAJIbHBIMU
YUCJIaMU, BBIMUCJIAATH 3HAYCHUS YHCIIOBBIX BhIPaKEHUMN

CO CKOOKaMu 1 0e3 CKOOOK.

3anucbIBATH MPOU3BEICHUE B BUJIC CTCTICHU, YMTATH
CTEICHH, MCIOJIb30BATh TEPMUHOJIOTHIO (OCHOBAHME,
MOKA3aTellb), BLIYUCIATH 3HAYEHUS CTCTICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIpAXEHU, MPeAJIaraTh U NPUMEHATh NPUEMBI TPOBEPKH
BBIYMCJICHUU.

HNcnonb30BaTh NPpH BHIYUCJIEHUSIX TIEPEMECTUTEIBHOE U
COYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOKEHHUSI,
pacrpeneauTeIbHOE CBOMCTBO YMHOXKEHHUS; GOpMYTHPOBATH
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ITepemectuTenpHOE
1 COYETATEIbHOE
CBOICTBA CIIOKCHUS
1 YMHOXKEHUSI,
pacnpeenuTeNbHOE
CBOKMCTBO
YMHOEHHUSI.
Jenurenu n
KpaTHbBIC YUCIIA,
Pa3JI0KEHUE YnCIIa
Ha MHO>XHUTEJIH.
Jlenenue

¢ ocratkoM. [Ipocrteie
1 COCTaBHBIC YMCIIA.
[Ipu3Haku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaJlbHbIM
MOKa3aTeyIeM.
YucnoBbie
BBIPKCHUS,
TOPSAOK IENCTBUM.
Penienre TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH MPaBUJIa IpeoOpa30BaHus YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH I'HIIOTE3bI, (POPMYJIMPOBATH 0000ILIEHUS U
BbIBO/IbI 10 PE3YyJIbTATAM MPOBEIEHHOTO UCCIEA0BAHMUS.
@®opMyJTHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE 1 COCTABHBIE YKCIIA; (POPMYJIHPOBATH H
NPUMEHATH NPU3HAKM JICIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TPOCTHIE
MHOKUTEIN; HAXOAUTbh OCTATKH OT JIEJICHUS 1 HETIOJIHOE
YaCTHOE.

Pacno3naBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

O HaTypaJbHBIX YHUCIIaX, IPUBOAUTH MPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTu4ecKue NnpeaioKeHus

C IOMOIIBIO CBS30K «H, «HUIIN», KECIH. .., TO...)».

Pemats TekcToBbIE 3a/1aun apUPMETHIECKUM CITIOCOOOM,
HCMO0JIb30BAaTh 3AaBUCMMOCTH MEXK]Ty BETMUYMHAMHU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyaIHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEIMUNHAMHU,
CTPOUTH JIOTUYECKYIO LENOYKY PACCYKIACHUM.
MoaenupoBarh X0/ PELICHUS 33]a4U C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTKH

CXEMBbl, TaOJIUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JIMUHbIC PELICHUS,
3aMKCH pelIeHU TeKCTOBBIX 3a/1ay.

KpuTnuecku oneHMBaTh MOJIyYeHHBINH pe3yJIbTaT,
OCYLIECTBJIATH CAMOKOHTPOJIb, TPOBEPSIsI OTBET Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OUIHOKH.

Pemarsb 3agaun ¢ momol1sio nepedopa Bcex BO3MOKHBIX
BAapUAHTOB.

3HAKOMMTBCS € MCTOPHE pa3BUTHS apUPMETUKU

Harnsannas reometpus.
JIvHum Ha mwIockocTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue qiavHbl
OTpE3Ka,
METpUUYECKHUE
€IMHUILIBI
W3MEpPEHUS JJTUHBI.

OKpy»XHOCTb U KpYT.

IIpakTrueckas
pabora
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
Yromn. [Ipsamoi,
OCTpPBIH, TyNION U
Pa3BEPHYTHIN YIJIBI.
N3mepenue yrios.

Pacno3HaBaTh Ha 4yepTekKax, pUCYHKAX, ONUCHIBATD,
WCIIOJIB3YSI TEPMUHOJIOTHIO, U H300Pa’KaTh C TOMOIIIBIO
YEPTEKHBIX NHCTPYMEHTOB: TOUKY, IIPAMYIO, OTPE30K, Iy,
yTOJI, JOMaHy10, OKPY>KHOCTb.

Pacno3naBath, NPpUBOAUTHL NPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIOIUX GOpPMYy U3yUEHHBIX PUTYP, OLEHUBATH UX
JIMHENHBIE Pa3MEPBI.

Hcnonb30BaTh TMHENKY U TPAHCIIOPTUP KAK HHCTPYMEHTHI
JUISL TIOCTPOCHUSI U U3MEPEHUS: U3MEPHATH JJIMHY OTPE3KA,
BEJIMYMHY YTJIA; CTPOUTH OTPE30K 3aJaHHOM JJIMHBI, YTOJI,
3aJJaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KHU, CTPOUTH OKPYKHOCTH 33/IAHHOTO pajinyca.
N3006paxkath KOHPUTYpAIIUN TEOMETPUIECKUX HUTYDP

13 OTPE3KOB, OKPYKHOCTEN, UX YACTEU HA HEJTMHOBAHHOU U
KJIETUaToOM Oymare; npeajiaraThb, ONMUCHIBATH U 00CYK1aTh
CIoco0bl, AJITOPUTMbI TTIOCTPOCHHUS.

Pacno3HaBath U n300paxkaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabota
«IToctpoenune
YTIIOB»

KJIET4aTOM Oymare mpsMOi, OCTPbIi, TynOM, pa3BEPHYTHIN
YIJIbl; CPABHUBATH YTJIBI.

BbI4ucJasATh JUIMHBI OTPE3KOB, JIOMAHBIX.

IHoHuMaTh M MCIO/Ib30BATH NPU PELLICHUH 3a1a4
3aBMCHMOCTH MEX]y €IMHUIIAMH METPUUYECKON CUCTEMBI
Mep; 3HAKOMHMTBCH C HEMETPUYECKUMHU CUCTEMAaMHU MED;
BbIPAKATH JUIMHY B PA3JIMYHBIX CAUHULIAX U3MEPEHUS.
HccnenoBath Gpurypsl 1 KOHQUrypauu, UCTIONb3Ys
U(pPOBBIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

JpoOs. IIpaBunbHbBIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue Tpo0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CMelianHas
Ipo0b. YMHOKEHHUE
U JICJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ TpoOH.
Pemenune TekCTOBBIX
3a/1a4, CoJepkKaImx
npobu. OCHOBHBIE

MopeanpoBarthb B rpaduueckoil, npeameTHou Gopme,

C IOMOIIIBIO KOMIIBIOTEPA MOHSITHUS U CBOWCTBA, CBSI3aHHbBIC

C 0OBIKHOBEHHOM JPOOBIO.

Yurars ¥ 3aUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JPOOH,
NpeaiaraTb, 000CHOBbBIBATH  00CYKIATh CIOCOOBI
yIOpAI0YMBaHUS APOOEi.

N300paxkaTh 0OOBIKHOBEHHBIE IPOOH TOUKAMU

Ha KOOPJIMHATHOU MPSIMOM; HCIOJIB30BATH KOOPJANHATHYIO
PSAMYIO JJIsl CPAaBHEHUSI IPOOEH.

D®opMyJTHPOBATH, 3ANIUCHIBATH € MOMOLILI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JTsl COKpAIeHUsT IpoOeit 1 MpUBEICHUS
JpoOU K HOBOMY 3HAMEHATEJIO.

IIpeacraBasitb CMENIaHHYIO APOOb B BUJE HEMPABWIBHOU U
BBIJICIISITH 1IEITYI0 YacTh YKCIa U3 HEMPaBUILHOM IpOOH.
BeinosHAaTh apudMeTnyeckue 1eHCTBUA

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOHCTBA
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3a/1ayu Ha APOOH.
[Ipumenenue OykB
JUISL 3aUCH
MaTeMaTUYECKUX
BBIPAKCHUH U
MPEIIOKEHUM

apu(PpMETHICCKUX TCUCTBUM JIJIs1 pAllOHATN3AINH
BBIYMCIICHUN.

BoINOJIHATH NPUKUIAKY U OLEHKY PE3YJIbTaTa BEIYUCICHUMN;
NpeaIaraTb ¥ NPUMEHATH NPUEMBI IPOBEPKH BHIYMCIICHUN.
IIpoBoauTh Hccaeq0BaAHMS CBOMCTB ApOoOEH, onmupasich

Ha YHCIJIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE C TOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Jpo0siX, NPUBOAUTH NPUMePbI U KOHTPIIPUMEPDI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUM.

Pemarh TeKCTOBBIE 337a4UH, COAEpKAIINE APOOHBIE TaHHBIE, U
3a/1a4M Ha HAXOXKJECHNE YaCTH LIEJIOT0 U LIEJIOTO IO €ro YacTH;
BBISIBJIATH UX CXOACTBA U pPa3jIH4us.

MoaenupoBarh X0/ pELIECHU 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOJINIIBL.

IIpuBoauTth, pa3douparTsb, OLEHMBATH PA3IUYHBIE PELICHNUS,
3aIMCU PELIEHUM TEKCTOBBIX 3a1a4.

Kpuruvecku oueHMBaTh NOJyYEHHBIN pE3yJIbTaT,
OCYILIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET

Ha COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMUTBCS ¢ HCTOPHUE pa3BUTHA apu(PMETUKU

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKM.
YeTpIpEXyTOJBHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaTh, HCIOJIb3YS] TEPMHHOJIOTHIO, H300PaKaATh

C IOMOILBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOTO0 MUPA, UMEIOIIUX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaIpaTa,

23



pabota
«ITocTpoenne
MPSIMOYTOJIbHUKA

C 3aIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAHHOU
Oymarey.
TpeyroyibHUK.
[Lmomane u
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbBHUKOB,
€UHUIIBI
U3MEpEHUS
TTOLIATH.
[lepumerp
MHOT'OYTOJIbHUKA

TPEYTOJbHUKA, OHEHUBATh UX JIMHEHHBIE pa3MEpPHI.
BbruncasiTh: IepuMeTp TPEYTOJbHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJbHBIE, TPSIMOYTOJILHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTthb Ha HEJTMHOBAHHOM U KJIETYaTOI Oymare KBaJpar u
MPSAMOYTOJIBHUK C 33JaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath ¢BOMCTBA IIPSIMOYTOJIbHHUKA, KBAAPATA IyTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTu4ecKue NMpeasioKeHust

C TIOMOIIBIO CBSI30K «HEKOTOPHIi», «11000i». Pacno3naBaTth
VWCTUHHBIE U JIOXKHBIC BHICKA3bIBAHUSA O MHOTOYTOJIbHUKAX,
NPUBOJAUTH PUMeEPbI U KOHTPIIPUMEPHL.

HccaenoBath 3aBUCMMOCTD TUIONIAM KBAApaTa OT JJIUHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOU CETKU ISl IOCTPOCHHUS
¢buryp; pa3douBaTh NPSIMOYTOJILHUK HA KBAIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSIMOYTOJIBHUKOB ¥ HAXOAUTH MX TLJIOIIA b, pa30UBaTh
(burypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJIOIIA/b.

BoipakaTrh BeIMUYMHY IUIONIAINA B PA3JIMYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULAMHU U3MEPEHUS TIJIOIIA/IN.
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3HAKOMHUTBLCA € npuMepamMm NIPUMEHECHUS TIJIOMIAAN U
IMCPUMCETPA B IIPAKTHYCCKUX CUTYyalIUAX. Pemarn 3agavumn

nus3 peaHBHOfI JKU3HHU, IpeaJaratb u OﬁcyDKIlaTb Pa3jINdIHbIC
CocoObI peuICHus 3a1a4

JlecsaTuunbie ApoOH

38

JlecsTuuHas 3alucCh
npobeil. CpaBHeHHE
JECATUYHBIX
JpOOeid.

JlericTBust

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxpyrienne
TECATUIHBIX
JpOOeid.

Pemenne TekCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha ApoOH

IIpeacTraBiasiTh AECATUUHYIO 1pOOb B BUI€ OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CYKIaTh CIIOCOOBI
YIOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxkarth necITUUHbIE APOOH TOUYKAMU HA KOOPJINHATHON
MPSMOM.

BbIABJAATH CXOACTBA M PA3JIUYHUSA MPABUIT apU(PMETHIECKUX
JIEUCTBUY C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
JIpoOsiMU, OOBACHSTH UX.

BoInoJHATH apudMETHICCKHUE TSHUCTBUS C ICCITUIHBIMHU
JpoOsIMU; BBITIOJHATH NPUKUAKY U OLEHKY pe3yjbTara
BBIYMCIICHUU.

I[IpumeHsTH cBOMCTBA apuMETUUECKUX JECHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

IIpyMeHATHL MPABUJIO OKPYIJIEHUsI JCCATUYHBIX JIpOOCH.
IIpoBoauTH MCCJIEIOBAHNUSI CBOMCTB JICCATUYHBIX IPOOCH,
OMUPAsiCh HAa YHUCIIOBBIE AKCIIEPUMEHTHI (B TOM YKCIIC

C IOMOIIIbI0 KOMIIBIOTEPA), BBIABUTATH TUNOTE3bI 1
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS

0 IPOOSX, NPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTD
BbICKA3bIBAHUS U OTPUIIAHUS BBICKAa3bIBAHUIA.
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PemaTh TEKCTOBBIC 3a/1a4H, COJIepKaIIUe TPOOHBIEC TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITH UX CXO/CTBA U PA3JIUYHSL.

MoaenupoBarh X0/ pELICHUS 33]]a4U C TOMOIIBIO PUCYHKA,
cxembl, Tabnuibl. [lpuBoanTh, pazdéupars, OEHNBATH
pa3JIMUHbIC PEIICHUS, 3aITUCH PEIIEHUN TEKCTOBBIX 3aay.
OnepupoBatb JPOOHBIMU YHCIIAMU B PEATBHBIX KU3HEHHBIX
CUTYyaIUsX.

Kputuvecku oueHMBATH NOJYYEHHBIN PE3yIbTAaT,
OCYILIECTBJISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OIIHOKHU.
3HAKOMHUTBHCS ¢ UCTOPHUE pa3BUTHS apUPMETUKU

Harnsgnas reomerpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o0paxenue
MHOTOIPAHHHKOB.
Mopnenn
IPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIbHBIN
napasuiesienunes,
ky0. Pa3BépTku kyOa
U Napajuiesienunesa.
[TpakTrnueckas
pabora «Pa3BépTka
KyOay.

O0nEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe NPSIMOYTOJIbHBIN Mapaliienenumnes, Kyo,
MHOTOIPAHHHKH, ONTUCBHIBATD, HCIOJIb3ysl TEPMUHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MEpPHI.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOIO MUPA, UMEIOIIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJIBHOTO NapajuieenuIea,
KyOa.

MN300pakaTth Ky0 Ha KJIeTUaTON Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOIBHOTO
napajuielenune a, MHOrOrpaHHUKOB, UCIIOJIb3YsI MOJENH.
Pacno3naBath M nu300paxarh pa3BEPTKU KyOa u
napaenenuneaa. MoaeJnpoBaThb Ky0 U napasiesienune]
u3 OyMaru v MpoYrx MaTepuagoB, 00bSCHIATH CIOCO0
MOJEJINPOBAHUS.
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IMpAMOYT'OJIBHOTI'O
mapauiCJICIimIIc 1a

Haxoauthb n3MepeHus, BBIYUCJIATH IUIOIIAAb TIOBEPXHOCTH;
00bEM Ky0Oa, NpsIMOYTOJILHOTO TapajuielIeuIeaa;
HCCIeA0BaTh 3aBUCMMOCTB 00hEMa Ky0a OT JUTMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHU MEXTY TOHATUIMHU
IJIOIIAU U 00BEMA, IEPUMETPA U IUIOMIAAN TOBEPXHOCTH.
Pacno3HaBaTth HCTUHHBIEC U JIOKHBIEC BBHICKA3bIBAHUS

0 MHOTOTPaHHHUKAX, MIPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUI.
Pemarp 3aga4u u3 peaabHON KU3HU

[ToBTOpEeHUE 1 0000IICHNE

10

[loBTOpEHNE
OCHOBHBIX ITOHSTHUM
Y METOJIOB Kypca

5 xnacca,
000011IeHNEe 3HAHUI

BouIyucisiTh 3HaUEHUS BBIPAXKEHHM, COAEPKAITUX
HaTypaJIbHbIE YNCI1a, OOBIKHOBEHHBIE U JIECITUUHBIE IpOOH,
BBITNIOJIHATH MPE0OPa30BAHMS YHUCETT.

Bri0upaTh c1ocod cpaBHEHUs YHCEIl, BBIYUCIIEHUN,
NPUMEHSTH CBOICTBAa apU(METUYECKUX JACHUCTBUIN

JUTSL PALIMOHAIM3ALMY BBIYUCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUHN U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUIM.

Pemars 3agaum u3 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U PELICHUS 3a/1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

Pemate 3aqaum pasHbIMHU CIOCO0aMH, CPABHUBATD -
CIOCco0BbI PELICHUS 331a41, BLIOMPATH PAllHOHAJIBHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI PAMME

170
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6 KUIIACC

HaunmenoBanue paznena |KomudectBo OcHoBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINXCS
(TemnI) Kypca 4acoB coJiep)KaHue
HatypanbHble uncia 30 ApudmeTnueckue Boinosnsats apudgMeTnyeckue AeidCTBUSL C MHOTO3HAYHBIMU
JCHUCTBHSI HATYpaJIbHBIMH YHCIAMH, HAXOAUTH 3HAYEHUST YUCIOBBIX
C MHOTO3HAYHBIMHU BBIPKEHUM CO CKOOKaMU U 0€3 CKOOOK; BBIYMCJIAATH
HaTypaJIbHBIMU 3HAYeHUsl BRIPOKCHUM, COAEpKALIUX CTETICHH.
guciamu. Uncnosble | BbINOJHATH NPUKHAKY M OI€HKY 3HAYCHUIN YHCITOBBIX
BBIPKCHUSI, BBIPOKECHUM, MPUMEHATH NPUEMBbI IPOBEPKHU pE3yJIbTaTa.
MOPAJIOK JCHCTBUH, Hcnosib30BaTh NPpH BHIYUCIEHUSAX IEPEMECTUTEITLHOE H
MCIIOJIb30BaHNE coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOXKECHUS,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OOIIMI JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHoE.

J1enuMOoCTb CyMMBI 1
IPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
PelieHne TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUYECKUX ACHUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, POBOJIUTH
YHCJIOBBIE HKCIIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HanOOJIBIIIEro O0IIEro MEIUTENS U HAMMEHBIIIET0 00IIero
KpaTHOT0, IPOCTOTO U COCTABHOTO YHCEN; HCTIOIH30BaTh ITH
MOHSITUS NIPH PELICHUHU 3a]1a4.

IIpuMeHATH aArOpUTMBbI BEIUUCIECHUS HAUOOJIBIIEr0 00IIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM Pa3JIOKEHHUS YHCIa Ha MTPOCThIE MHOXKUTEIIH.
HccaenoBath yciioBus AeIUMOCTH Ha 4 U 6.

HccaenoBath, 00Cy:K1aTh, GOPMYJIHPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IIPOU3BEICHUS:
JIBYX YETHBIX YHUCEJI, ABYX HEYETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCEll.

HccaenoBats cBOMCTBA JEIMMOCTH CyMMBI U IIPOU3BEICHUS
YHCEJL.

IIpuBoAUTH NPUMeEPBbI YKCEII C 33JJAHHBIMU CBOMCTBAMHU,
PaCNO3HABATh BEPHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAxX 4YHCEJl, ONPOBEPraTh HEBEPHbIC YTBEPKICHUS
C IOMOIIIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTe MaTeMaTH4YeCKHE NPEIJI0KEHHUA

C IIOMOUIBIO CBSI30K «H», KWIH», «ECIH. .., TO...».

PemaTe TEKCTOBBIE 3a/1a4M, BKJIFOYAIOIINAE TOHATHUS
JEIUMOCTH, apU(PMETUYECKUM CIIOCOOOM, UCTIOJIb30BATh
nepedop BCeX BO3MOXKHBIX BAPUAHTOB.

MozaenupoBarh X0/ pEIICHHS 3aJa4 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTth, pa3zduparTsb, OLEHMBATH PA3IUYHBIE PELICHNUS,
3aIIMCU PELIEHUM TEKCTOBBIX 3a1a4.

KpuTnuecku oneHuBaTh MOJYyUYEHHBIN pe3yJbTaT, HAXOJUTh
OLIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBHUE YCIIOBUIO

Harnsguas reometpus.
[IpsimMbIE HA IIOCKOCTH

[IepnienauKysIpHBIE
MpsIMBIE.
[TapayutenbHbie
psIMBIE.
Paccrosinne mexay

Pacno3HaBaTh Ha yepTekax, pUCyHKAX CIy4au B3AUMHOIO
PACIIOJIOKEHUS JBYX NPSIMBIX.

MN300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBaHHOM M KJIeTYaTON OyMare JB€ IepeceKaroIuecs
IIPsIMBIE, 1BE NTapaJUIEIbHBIE NIPSMBIE, CTPOUTH IPSIMYIO,
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IBYMS TOUKaMH,
OT TOYKH JI0 IIPSIMOMU,
JUIMHA MaplpyTa

Ha KBaJpaTHOM CETKe

NEPIEHANKYIJISIPHYIO JaHHOM.

IIpuBoauTH NPUMePbI NAPALIEIBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYrOJIbHUKAX NEPIEHIUKYIISIPHBIE U
napajuienbHble cTOpoHbl. M300paxaTh MHOTOYTOJIbHUKH

C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMU CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXy ABYMS TOUYKaMH, OT TOUKU
J10 TIPSIMOM, JUIMHY IIyTH Ha KBaJAPaTHOM CETKE, B TOM YHCIIE
UCIIOJIBb3Ys IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpalieHue 1po0ei.
CpaBHeHue u
yIOPSITIOUYMBaHUE
TpOOeii.
Hecstuunbie qpodu
U MeTprUecKas
cucTeMa Mep.
Apubdmernyeckue
JICUCTBUS

C OOBIKHOBEHHBIMH
U JIECATUYHBIMU
TPOOSIMH.
OTHolIeHue.
JleneHue B JaHHOM

CpaBHMBATB H YHOPSII0YMBATH JAp0oOH, BLIOUPATH CIIOCO0
CpaBHEHHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbBIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BATH JIECSITUYHBIC
JIpoOu ipu MpeoOpa30BaHUK BEJIMYUH B METPUIECKOM
CUCTEME MeED.

BoinoHATh apudMeTHyecKue 1eHCTBUSA

C OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BBITIOJIHSTH
npeodpazoBaHusl 1poOeli, BLIOUPATH cOCO0, MPUMEHSTH
CBOMCTBA apu(METHICCKUX JESHCTBUHN Il pallMOHAIU3AIIUH
BBIYMCIICHUU.

CocTaBasiTh OTHOLLICHHS U IPONOPLUUH, HAXOAUTh
OTHOILIEHUE BEJINYMH, ICJIUTh BEJTUYUHY B JAHHOM
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OTHOLIEHUHU.
Macira0,
IPOIIOPIIHSL.
[TonsiTue nmporueHTa.
Brruncnenue
POLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Pemienne TekcTOBBIX
3a/1a4, CoAepKaIInx
IpOOU ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIEHUE
JUTMHBI OKPY>KHOCTHU
K €€ IuaMeTpy»

OTHOILICHUH.
HaxoauTh 3KCNePUMEHTAJbHBIM IIYTEM OTHOIIICHUE IJIUHbI
OKPY>KHOCTH K €€ JuaMeTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTH MaciITab IJaHa, KAPThl U BEIYUCIIATH PACCTOSHUS,
UCIIOJIb3Ys MacIITao.

OO0BbSACHATD, UTO TAKOE MPOIEHT, YIIOTPEOIATH 000POTHI peuu
CO CJIOBOM «ITPOIIEHT». BhIpaskaTh MPOILICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIIEHUE IBYX BEJIMYHMH B MPOIECHTAX.
BbI4MCaSITH IPOIEHT OT YKCJIA U YUCIIO MO €0 MPOIICHTY.
Oxpyrasite ApoOHU U MPOIEHTHI, HAXOJUTh MPUOTUKEHUS
qucel.

Pemars 3agaum Ha 4yacTu, MPOLIEHTHI, POMOPIIUH,

Ha HaXOXeHUE ApoOu (ITPOLIEHTA) OT BEJIMUYMHBI 1 BEJIMUNHBI
o e€ ApoOu (TIPoLeHTY), IpoOu (MIPOIIEHTA), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3ouparhb, OlEHUBATH PA3JINYHBIC PEIICHUS, 3aMUCH
PEIIEHUN TEKCTOBBIX 3a/a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
HHTEPIIPETUPOBATH TAOJUYHBIC JaHHBIC,

OTpeIeNIATh HAauOOJIbIlIee U HAMMEHBIIIEE

U3 MPEICTABICHHBIX JJAHHBIX

Harnsgnas reomerpus.
Cummerpust

OceBast cuMMeTpHS.
LenTpanbHas
CUMMETpPHUSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paAKATH
OT PYKH, CTPOMTH C TIOMOIIBIO HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPHUYHBIX
duryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHUSI».
Cummerpus

B [IPOCTPAHCTBE

OKpY>KHOCTb), CHMMETPUYHYIO IaHHOM OTHOCUTEIBHO
IPSAMOU, TOYKHU.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 6ymaru a8e GUrypbl, CHAMMETPUYHBIC
OTHOCHUTEJIBHO MPSIMO; KOHCTPYHPOBATh F'€OMETPUUECKHE
KOH(UTYpAaINH, UCTIOIb3Ys CBOMCTBO CAMMETPHUH, B TOM
YHCIIE ¢ IOMOILBIO HU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA N3YYEHHBIX (PUTYDP, CBA3aHHbBIE

C CUMMETpPHEH, UCIOJIb3YSl SKCIIEPUMEHT, HA0JII0/IEHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPraTh C IOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUHU PUTYD

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
TUTSL 3aITUCH
MaTEMaTUYECKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBenHbIE
BBIPAKEHUSA U
YHUCJIOBBIE
NOJCTAaHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0KJICHHE
HEW3BECTHOTO

Hcnoab3oBaTh OYKBBI 1151 0003HAUYCHUS YUCEN, TIPU 3aMUCH
MaTeMaTHUYECKUX YTBEPKICHHUM, COCTABIISITH OYKBECHHBIC
BBIPAXXEHUSI 110 YCIIOBUIO 3a]a4H.

HccienoBaTh HECIOKHBIC YHUCTIOBBIE 3aKOHOMEPHOCTH,
HCITOJIB30BaTh OYKBBI JUIS UX 3aITHCH.

BouIuucsiTh YHCI0BOE 3HaUCHHE OYKBEHHOT'O BBIPAYKCHHS
MIPU 3a/IaHHBIX 3HAYCHUSIX OYKB.

3anucbIiBaTh (POPMYJIBI: IEpUMETPA U TUIOIIATN
NpSIMOYTOJIbHHUKA, KBaJpaTa; JJIMHBI OKPYKHOCTH, TUIOIIAIN
KpPyTa; BBINOJIHATH BIYUCIEHHS TI0 3TUM (hopMyJiaM.
CocrTaBasith popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTh, BPEMSI, pPACCTOSIHHE; 1IeHa,
KOJIMYECTBO, CTOMMOCTb; MPOU3BOIUTEIHLHOCTD, BpeMsl, 00bEM
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KOMITOHEHTA. paOoThI; BBIOJIHATH BBIYUCIICHUS IO 3TUM (QopMyJiaM.
®opMy bl Haxoauth HeU3BECTHBIN KOMIIOHEHT apu(hMETUYECKOTO
NEeUCTBUS
Harnsnnas reomerpus. 14 YeTpIpEXyTOJIbHUK, N300paxkaTh HAa HEJIMHOBAHHOMW U KJIETYaTOW Oymare
@urypsl Ha IIIOCKOCTH IpUMEPHI C MCIIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJILHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapajuIeNIbHbIMU, IEPIEHAUKYIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YIJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJILHUKOB.
[Tepumerp
MHOI'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
dopMmyisl
NIEpUMETpA U
IJI0ILA N
OPsIMOYTOJIbHHKA.
[Tpubnuxxénnoe
U3MEPEHUE IIOIAN
duryp.
[IpakTnueckas

CTOpOHAMHU, NMPSAMBIMHU yTJIAMU U JP., PAaBHOOEIPEHHBIN
TpeyronsHuk. [lpeanarats U 00CyKa1aTh COCOObI,
AJITOPUTMBI ITIOCTPOCHHUS.

HccnenoBarth, UCIIONIB3YS SKCIIEPUMEHT, HAOJIIOIEHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYTOJIbHHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYroJbHUKU. OO0CHOBBIBATH, ONIPOBEPraTh
C IOMOLIBIO KOHTPIIPUMEPOB YTBEPKICHHUS

O MPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHbIC U
HEBEPHBIE YTBEPKACHUS.

M3mepsaTh U CTPOUTH C TIOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJI€ B MHOTOYTOJIbHUKE, CPABHUBATD YIJIbI;
Pacno3HaBaTh OCTPHIE, IPSMBIE, TYIIbIE, Pa3BEPHYTHIE YTJIbI.
Pacno3naBarth, n300pakaTb OCTPOYTOJIBHBIN, IPSMO-
YTOJBHBIN, TYNOYTOJIbHBIN, pABHOOEAPEHHBIH,
PAaBHOCTOPOHHUI TPEYTrOJbHUKH.

BpIuucasiTh IepUMETp MHOTOYTOJIbHUKA, MIOIIAb
MHOTOYTOJIbHUKA pa30MeHHNEM Ha MPSIMOYTOJIbHUKH,
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pabota «ILnomaas
KpyTa»

Ha paBHBIC PUTYPBI, UCIIOJIB30BATh METPUUECKHUE €IUHULIBI
WU3MEPEHUS JIJTUHBI U TUTOIAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHUE JINH U
TIoIaAeH Ha KiIeT4yaToi Oymare, mpuOIMKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TIOMIAAN KpyTa

[lonoxuTenbHbIE U

OTPHULATCIIBHBIC YHCJIa

40

Llenpie yncna.
Monyne yucia,
reoMeTpruIeCcKas
WHTEPIpETALUS
MoyJist. YuCoBbIe
MIPOMEXKYTKH.
ITonoxutenpHbIC U
OTPULIATEIIbHBIE
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTPULATEIIbHBIX
YHUCEI.
Apudmernyeckue
JICUCTBUS

C TIOJIOKHUTCITLHBIMU
U OTpHULIATEITbHBIMU
YHCJIAMH.

Pemenne TEKCTOBBIX
3aj1a4

IIpuBoaAMTH MPUMEPbI HUCIIOIB30BAHUS B PEATBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

N300paxaTh 11eIbIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSMOI,
HCII0JIb30BATh YKCJIOBYIO NPSIMYIO JJIs1 CDABHEHHUS YU CEIL.
IIpuMeHATH MPaBUJIA CPABHCHUS, YIOPSAA0YHUBATH 1ICJIbIC
YUCIIa; HAXOAUTh MOJIyJIb YKCIIA.

DopMyJIMPOBATH NPABUJIA BEIYUCIICHUS C ITOJOKUTEITbHBIMU
Y OTPUIATEILHBIMU YACIAMH, HAXOAUTH 3HAYECHUSA
YUCJIOBBIX BBIPAKECHUMN, COJCPKAIINX TCUCTBUS

C TIOJIOKUTEIBHBIMU U OTPULIATEILHBIMH YU CJIAMH.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

JUIsL TIpeoOpa3oBaHus CYMM M TIPOU3BEICHHM
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosnbHas
cucTemMa KOOpJIUHaT
Ha IJIOCKOCTH.
Koopaunatel Touku
HAa IJIOCKOCTH,
adciucca u
OpJIMHATA.
CronGuaTsie 1
KpYTOBBIE
JarpamMMel.
[IpakTnueckas
pabota «Iloctpoenue
auarpamm.
Pemenune TekcToBBIX
3aj1a4, CoAepKaInx
JaHHBIE,
peCTaBIICHHbIC

B TaOIUIaX U

Ha Juarpammax

O0bSACHATH U WIIIOCTPUPOBATH NMOHSATHE TTPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOMN MJIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAMHATAM, HAXOAUTH
KOOPJIUHATHI TOUYEK.

YuraTh cTOI0YaTHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MIPEJCTAaBICHHYIO B TaOIMIaX, HA IMarpaMMax Jijis perieHus
TEKCTOBBIX 33]1a4 U 3a7a4 U3 peabHOW KU3HU

Harnsgnas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyrosIbHBIN
napajijiesienumne],
KyO, mpu3ma,
nupamuaa, KOHyc,
WIMHID, 1Iap U
chepa.
N3o00paxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nupamMuiay, NIpu3My, HUJIAHIP, KOHYC, IIap, H300pakaTh X
OT PYKH, MOAEJTMPOBATDH U3 OyMaru, TUIaCTUIINHA, TIPOBOJIOKU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEOIMX (HOPMBI HA3BAaHHBIX TE.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, rPaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.

35



IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIUHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIBI U3MEPEHUS
o0béMa. O0bEM
IPSIMOYTOJBLHOTO
napajuiesienunesa,
Ky0a, popMyibl
00BbEMa

N3yuaTsh, UCIIONB3Ys IKCIIEPUMEHT, HAOJI0IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA HAa3BaHHBIX TEJ, BHISIBJISATH CXOCTBA U
Pa3JIHYHUs: MKy MUPAMUJION U PU3MOM; MEXTY
WIMHIPOM, KOHYCOM U IIAPOM.

Pacno3naBaTth pa3BEpTKU napaviesenuneaa, Kyoa, mpu3Msl,
UpamMubl, KOHyCa, MWJIWHAPA; KOHCTPYHPOBATH JaHHBIC
Tena U3 pa3BEPTOK, CO3aBATh UX MOJIEIH.

Co3aBath MoO/1eJIM IPOCTPAHCTBEHHBIX GUTYp (13 Oymaru,
MIPOBOJIOKH, TUTACTUIIMHA U JIP.)

N3mepsaTh Ha MoAesIX: TTUHBI pEOEp MHOTOTPAaHHUKOB,
JaMeTp Iapa.

BeiBoauTth hopmyary 00bEMaA IPSIMOYTOJIBHOTO
napajuiesenuneaa.

BorunciasaTs no gpopmysaMm: 00bEM NPIMOYTOABHOTO
napajuienenuneaa, Kyoa; ucroyib30BaTh SANHUITBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TN, COCTABICHHBIX U3 KyOOB,
napajuIeNIenUIeIoB; pelaTh 3a4a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEeHue, 06001IEHE,
CHCTEMaTH3aIUs

20

[ToBTOpEeHuE
OCHOBHBIX MOHSATHI
Y METOJIOB KYPCOB 3
1 6 KJIaCCOB,
000011eHNE U
cHCTeMaTH3aIus
3HAHUM

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
HaTypaJbHBIE, LIEJIbIC, TTOJIOKUTEIIBHBIE U OTPULATEIbHBIE
4ucia, OOBIKHOBEHHbBIE U AECATUUYHbBIE JPOOH, BHIMOIHATh
npeoOpa3oBaHus YHCE U BbIPAKEHUH.

Bri0upaTh c1ocod cpaBHEHHUs YNCEIl, BBIYUCIIEHUN,
NPUMEHSITh CBOIiCTBAa apu(METUUECKHUX JCHCTBUN

JUISL paliOHAIN3aluU BEIYUCIICHUN.
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PemaTp 3anaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS I pEeIICHUS 3a]1a4 U3 APYTHUX
MPEMETOB.

PemaTp 3a1aum pasHbIMHU CIOCO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUA 3a/Ia4UH.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOIPOBEPKY PE3yJIbTaTa BBIYMCICHHM

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOl PAMME

170
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OEJEPAJIBHAS PABOYAS ITPOTPAMMA YYHEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa sSBISETCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIET0 0O0pa30BaHMS:
oHa o0OecrnieurBaeT M3y4YeHUE APYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAy4YHOTrO, TaK U
TYMaHUTAPHOTO IHUKJIOB, €€ OCBOCHUE HEOOXOAMMO JIJIsl TIPOJOJDKEHUS 00pa30oBaHUs U
B NOBCEAHEBHON JKM3HU. Pa3zBuTne y 0OydYaromuxcsi Hay4YHBIX MPEACTABICHHM
O TPOUCXOKIACHUU U CYIIHOCTU alre0Opandeckux aOCTpakiui, Crocod0e OTpakKeHUs
MaTeMaTUYECKOW HAyKOW SBICEHMM W TIPOILIECCOB B MPHUPOAE M OOIIECTBE, POJIH
MaTeMaTUYECKOr0 MOJCIMPOBAHUSI B HAYYHOM MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4YE€CTB MBIIUICHHS, HEOOXOIUMBIX
JUJIS1 aianTaluy B COBpeMeHHOM UppoBoM oO1ecTBe. M3ydeHnue anreopbl oOecreurnBacT
pa3BUTHE yMeHUsI HaOJIoAaTh, CpPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS M BBIBOJABL, (GOpPMYJIHpPOBATH yTBEpKIAeHUs. OcCBoeHUE Kypca aiareOpbl
oOecrieunBaeT pPa3BUTHE JIOTMYECKOIO MBINUICHUS OOYYalOIUXCA: OHU HCIOJIB3YIOT
JNETyKTUBHBIE W HWHIYKTUBHBIE PACCyXACHUsA, OO0O0OIIEHHME U KOHKPETU3AIHIO,
abcTparupoBanue u ananoruto. O0yuyeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENBHON JeATEIbHOCTH OOYYAIOIMINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3aJlay SBJSIETCS pean3alueil AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpammbl yueOHOTO Kypca «Anredpa» Ajis OCHOBHOTO OOILEro
o0pa30oBaHHsl OCHOBHOE MECTO 3aHMMAIOT COJIEP)KATEIbHO-METOJIUYECKUE JIMHUU:
«Hucna v BBIYUCIEHUSD, «AJIre0pandecKue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkium». Kaxnas u3 3TUX COAEpkKaTebHO-METOIUYECKUX JIMHUWA PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YyUYEHUS Kypca, B3aUMOAECHCTBYS C APYTUMH €r0 JIMHUSMH.
B xoze uzydenust yaueOGHOro Kypca 00ydaromuMcest TPUXOAUTCS JIOTHYECKU PACCyKIATh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIN S3bIK. B CBSI3W ¢ 3TUM B MNpOrpamMmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHbBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTUYECKOro 0Opa3oBaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONIMMUCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO  S3BIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca « AnreOpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUA «YuCIa U BRIYUCICHUSY CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
W3YYCHUSI MATEMATHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYalOMUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJh30BATHhCA  aJITOPUTMaMH, a TakKke
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIWUMBIX IJisi TOBCEIHECBHOW >KU3HHU.
Pa3BuTre moHATHS O YHCJIE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs CBS3aHO
C palMOHAJIBHBIMU M UPPAITMOHATIBHBIMU YHCIIaMU, (DOPMUPOBAHUEM TPEICTABICHUIN
O JICMCTBUTEIIBHOM YHCJE. 3aBEpIICHHE OCBOCHUS YHCIOBOM JIMHUM OTHECEHO
K cpeiHeMy 00111eMy 00pa30BaHUIO.
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Copeprkanue OByX anreOpandecKux JIMHUNA — « AreOpandecKue BIPAKEHUD) U
«YpaBHEHUs] W HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Yy OOyYarommxcs
MaTeMaTUYECKOro amnmnapaTa, He0OXOAUMOTO JIJIsl pelIeHHs 337a4 MAaTeMaTUKU, CMEXKHBIX
NpeMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 337ad. Ha ypoBHE OCHOBHOrO 0OIIEeTo
oOpa3zoBaHMs Y4eOHBIH MaTepuall TPYNIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAXKEHUIL.
AnreOpa JIeMOHCTpUpYET 3HAY€HHWE MAaTeMaTUKW KakK s3bIKa JJIsl  [OCTPOCHUS
MaTEMaTHYECKUX MOJIEJIEH, OMMCaHUs MPOLIECCOB U SIBICHUM peanbHOro mupa. B 3agaun
oOydeHus ainredpe BXOJST TaKKe JajbHeHIee pa3BuTHE alTOPUTMUYECKOTO MBILUICHUS,
HEOOXOAMMOI0, B YaCTHOCTH, JIJIs1 OCBOCHHUS Kypca MH(DPOPMATUKH, U OBJIa/ICHUE HABBIKAMU
JeMyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX (OPM  CIIOCOOCTBYET
Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Copepxanuve (PyHKIMOHAIBHO-TpapUUECKON JMHUM HalEJICHO Ha IIOJy4YeHHE
OOy4JaronMMHCs 3HaHUM O (QYHKIUSAX KaKk BaKHEHIIeW MaTeMaTUYeCKONW MOJIeu
JUIsL ONKMCAaHUS U KCCIEAOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJIEHUW B MPUPOJE U
obmectBe. M3ydyeHne marepuana crocoOCTBYeT pPa3BUTHIO y OOYYAIOIIMXCS YMEHUS
MCIIOJI30BaTh PAa3IMYHbIE BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIaJl B (DOPMUPOBAHUE MIPEACTABICHUN O POJIH
MaTEMaTHUKHU B Pa3BUTHUU IIUBUIN3AIMHN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3ydaercs y4eOHbI Kypc «Anredpay,
KOTOpBI BKJIIOYAET CJEAYIOLUIME OCHOBHBIE pa3fenbl cojepkaHus: «Yucna u
BBIUUCIICHUS, K ATIT€OpandecKre BIPAXKEHUS», « Y paBHEHUS 1 HEPABECHCTBAY,
«DYyHKIIUW.

OOmiee 4YKMCIO 4YacoB, PEKOMEHJOBAHHBIX Il HW3Y4YeHHUs Y4eOHOro Kypca
«Aunredpay», — 306 yacos: B 7 knacce — 102 yaca (3 yaca B Henento), B 8 Kiacce —

102 gaca (3 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HeseIio).

COIAEPKAHUE OBYUEHUA

7 KIIACC
Yucaa v BBIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U ICCATUYHBIE, IIEPEX0]T OT OHOM (POpPMBI 3amucH Ipodei K
npyroi. IloHsiTME palMOHANBHOIO YHCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
pallMOHAJIBHBIX 4Hucel. Apudmernueckue MIEeUCTBUS C palMOHAIBHBIMU YHCIIAMH.
Pemenue 3amay 3 peaqbHON TPAKTUKK HA YACTH, HA APOOH.

Crenenb C HaTypaJbHbIM TMOKa3zaTeJeM: OIpeJeieHue, Mnpeodpa3oBaHue
BBIpQKEHUI Ha OCHOBE OMpENENICHMs, 3amuch OoJblux yucena. [IporeHThl, 3amuch
MPOIICHTOB B BHJE ApoOM W JApoOW B BHUAE MPOIEHTOB. TpU OCHOBHBIC 3a/layd Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PeaTbHON MPAKTUKHU.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXHUTENIH HATypadbHBIX
quCell.

PeanbHbIe 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHAs MPOMOPIIMOHATFHOCTH.
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AnredOpanveckue BbIPAKEHUS

[lepeMeHHBIE, YUCIOBOE 3HAUYEHHUE BBIPAKEHHS C IepeMeHHOH. JlomycTumbie
3HaueHUsd TepeMeHHbIX. [IpeicTaBieHre 3aBUCUMOCTH MEXKIY BEITUYMHAMHU B BHJIC
dbopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKEHUM,
TOXJIECTBEHHO paBHBbIC BBIPAKEHUS, MPaBUIia IPeoOpa3oBaHUusd CyMM U MPOU3BEACHHM,
IpaBuiia pacKpPbITUS CKOOOK U MPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

Onnowiensl ¥ MHOrouiaeHol. CreneHb MHorowieHa. ClioeHue, BBIUUTAHUE,
YMHOXEHHUE MHOTOWJICHOB. DOPMYIJIbI COKPAIIEHHOTO YMHOKEHUS: KBaJpaT CyMMBbI U
KkBaapar pazHocTtu. Dopmysa pa3sHOCTH KBAApaToB. PasnokeHHe MHOIOYJIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPAaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoOdpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTh YPaBHEHH.

JIuHeHOEe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOIO YPaBHEHUS,
pemieHrne JIMHEMHBIX ypaBHeHHWU. (COCTaBIICHHE YPAaBHEHHMM II0 YCJIOBHIO 33Ja4H.
Pemenre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEepeMeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH ¢ IByMs MepeMEHHbIMU. PellieHne cucteM ypaBHEHHI CriocoOoM
ITOACTAaHOBKU. [ [puMepsI peneHnst TEKCTOBBIX 3a/1a4 ¢ TOMOLIBIO CUCTEM YPaBHEHHM.

DOyHKUMHA

Koopannara Toukn Ha npsiMoi. HUCIIOBBIE MPOMEXKYTKH. PaccTossHUuE MEXTY IBYMS
TOYKaMH KOOPJIWHATHOW MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu OX u Oy. Abcmucca u opuHaTa TOYKA
Ha KOOpAWHATHOW miockocTu. [lpumepsl rpadukoB, 3amanHbix (opmynamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
¢bynakuii. Jlunerinas Qysakmows, e€ rpaduk. I'paduk ynkmmm y = |x|. I'paduueckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHEHUM.

8 KJIACC
Yucia v BBIYUCICHUSA

KBagpatnsiit kopers u3 uucna. [lonstue 06 upparmonanabHoM guciie. JleciTuaabie
NpUOIMKEHUST HppalMOHANTBHBIX uucen. CBoicTBa apu(METHUUECKHX KBaJPATHBIX
KOpHEH U MX IPUMEHEHHE K MPeoOpa30BaHUI0 YMCIIOBBIX BHIPAKCHUN U BBHIYMCIICHUSM.
JIeHCTBUTENBHBIC YHCIIA.

CreneHb C 1ENbIM MoKa3zaTeneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AnredpanvyecKue BbIPpAKEHUA
KBagpaTHbIil TpEXWIEH, Pa3JIOKEHHUE KBAAPATHOIO TPEXUIEHA HA MHOMKHUTEIH.
Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anrebpanyeckoit apoou. CioxeHue,
BbIUWTAaHUE, yMHOXKEHHE, IeJICHHE allreOpandeckux apooeil. ParmonanbHble BhIpaKeHUS
U UX NpeoOpa3oBaHUeE.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (popmylia KOpHEHl KBaJpaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOASAIINXCSA K JUMHEHMHBIM M KBaJpaTHbIM. [Ipocrenime
JTpOOHO-pallMOHATbHBIC YPAaBHEHUS.

['paduueckass uHTEprpeTanuss yYpaBHEHM C JBYMs TEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YPABHEHUH C ABYMS NIEpEMEHHBIMU. [[prMepbI penieHrs CUCTEM HEJTMHEMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aareOpanyeckum crocoOoMm.

HucnoBble HEpPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHEITHBIE HEPABEHCTBA C OAHOMN NepeMeHHON. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOU IIEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. O6nacThb ONpeAesIeHUs U MHOKECTBO 3HAUEHUN (QyHKIUU.
Crnoco0Obl 3a1anus QyHKITHIA.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumepsr rpaduxon
(GyHKIMHI, OTpa)xaroluX peajbHble TPOLECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSMYIO U 00paTHYIO IPOMOPIIMOHATFHBIEC 3aBUCUMOCTH,
ux rpapuku. yskmn y = X2, ¥ = X3, y =\x, y=|x|. I'paduueckoe penrenne ypaBHeHu#
Y CHCTEM YpPaBHEHUMU.

9 KJIACC
Yucaa v BBIYMCICHUSA

PanvonanpHbpie 4uCa, WPpAIMOHATIBHBIE YHCIA, KOHEYHBIE W OECKOHEYHbIE
JeCATUYHBIE TpoOu. MHOXECTBO JEHCTBUTENBHBIX YUCEN, IEUCTBUTEIIbHBIE YHCIIa KaK
OECKOHEUHbIE JCCATHYHbIE ApoOu. B3aMHO OJIHO3HAYHOE COOTBETCTBUE MEKITY
MHOKECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU MPSMOU.

CpaBHeHue JIEVCTBUTEIBHBIX qucell, apupMeTUIECKue JIEUCTBUSA
C JEWCTBUTEIILHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKPYJKAIOIIETO  MHpA, JUIMTEIBHOCTh  IPOIIECCOB
B OKPY>KaloIllleM MHPE.

[Tpubnmx€HHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTHb NpuOMKeHUs. OKpyrieHue
yucell. [Ipukuika u oleHka pe3yabTaToB BEIYMCICHUH.

YpaBHeHMs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpaTHoe ypaBHeHUe. Penienre ypaBHEHUM, CBOISAIIMXCSA K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. I[IpuMmepbl pemieHHss ypaBHEHUM TpETbed U YETBEPTOU
CTEIICHEW Pa3JIOKEHUEM HAa MHOXKHUTEIIH.

Pemenne napoOHO-paliMOHANBHBIX ypaBHEHUH. PelneHue TEKCTOBBIX —3a7ad
anreOpanyeckuM METOIOM.

VYpaBHeHHe C JByMs TEpEeMEHHBIMH M ero rpaduk. Pemenue cuctem aByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penenne cucrteM n1ByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JHHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEprpeTanus
CHUCTEMBI YpaBHEHUH C JIByMs IEPEMEHHBIMU.

Perienre TeKCTOBBIX 3a7a4 alnreOpandeckuM CrocoooMm.

Yucnosble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHMHBIX HEPABEHCTB C OJIHOM TNEpEeMEHHOM. PelmieHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckast
MHTEPHPETALINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMECHHBIMU.

DOyHKUIMHA
KBanpatuunas ¢ynkius, e€ rpaduk u cBoiictsa. [Tapaboia, KOOpAMHATH BEPITUHBI
napaboJIbl, 0Ch CHMMETPHUH TTapadOJIbL.

I'paduku GyHKIMHA: V = £Xy YV = X *+ by y = # L= x3,y = \/x, y = x|,
X
U UX CBOUCTBA.

YucaoBble M0CI€10BATEILHOCTH U NIPOTPECCUH

[ToHdaTHE YKCIIOBOM  MOCHEAOBATEIBHOCTU. 3aJlaHUE  MOCIJIEIOBATEIIBHOCTH
peKyppeHTHOM hopmyioit u popmMyIioi N-ro YeHa.

Apudmernueckass U TeoMeTpuyeckas mporpeccur. DopMynbl N-T0  4iIeHA
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0pakeHre wieHOB apu(METUUECKON U T€OMETPUUECKON MPOrPEeCCHil TOUKaMu
Ha KOOpPJWHATHOM IUUIOCKOCTH. JIMHEHWHBIA M HSKCHOHEHIMAIbHBIA POCT. CIIOXKHBIE
MIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHble  pe3ynbTaTbl  OCBOGHHMS ~ IPOrpaMMbl  y4eOHOro  Kypca
K KOHILy 00y4yeHus B 7 Kjacce:

Yucaa v BIYMCICHUSA

BrInonssTh, coueTast yCTHbIE ¥ MUChbMEHHBIE PUEMBI, apU(PMETUIECKUE IEHCTBUS
C pallMOHATBHBIMU YUCIIAMHU.

HaxonuTth 3HaYeHUs1 YUCIOBBIX BBIPAXKEHHM, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOObI
U PUEMBI BBIYUCIICHHS 3HAUCHUM APOOHBIX BBIPAKEHUH, CONEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC POOH.

[Tepexoauts OT oOmHOW (OpPMBI 3amucH 4YHCeNl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUYHYIO, B YaCTHOCTH
B OCCKOHEUYHYIO JICCSITHYHYIO TPOOB).

CpaBHUBATH U YHOPSI0YUBATH pAIlMOHAIBHBIE YHCIIA.

OKpyIJIsITh YuCna.

BpINONHATE NPUKMAKY M OLEHKY pPE3ysbTaTa BBIYMCICHUN, OLICHKY 3HA4YEHUHN
YHCJIOBBIX BBIPAXKCHHU. DBBINONHATH JEHUCTBHS CO CTENEHSAMU C HATypaJIbHBIMU
ITOKa3aTeNsMHU.

[IprMeHATh NPU3HAKKA JEIIUMOCTH, PA3JIOKEHUE HA MHOXHWTEIH HATypPalbHbBIX
quced.
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Pemath npakTuKO-OpUESHTHPOBAHHBIC 33]]a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYMH,
IPOIOPITUOHAILHOCTRIO  BEJIMYMH, IPOICHTAMH, WHTEPIPETUPOBATh PE3YJIBTATHI
pelIeHus 3a/1a4 ¢ Y4ETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
00BEKTOB.

AnredOpanveckue BbIPAKEHUS

Hcnonb3oBath anredpanyeckyrd TEPMHUHOJOTUIO U CHMBOJUKY, MPUMEHATH €€
B IIPOIIECCE OCBOEHUS yUeOHOr0 MaTepuaia.

Haxoaute 3HaueHHss OyKBEHHBIX BBIPQKECHUU TMPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrInonHAT npeoOpa3oBaHUs 1EJIOT0 BBIPAKEHHS B MHOIOYIEH MPUBENCHHUEM
MOI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXKEHHE OJHOWIEHA HA MHOTOYJIEH U MHOTOWIEHAa HA MHOT'OYJIEH,
OPUMEHATH (DOPMYJIbI KBaJpaTa CyMMbI M KBaJpara pa3HOCTH.

Ocy1ecTBIATh pa3ioKEeHUE MHOTOWICHOB HA MHOYKUTEIH C TOMOUIBIO BBIHECEHHUS
32 CKOOKHM OOIIEro MHOXHWTENS, TPYNIHPOBKH CJIAraéMbIX, MPUMEHEHUS (OpMY
COKpAILLIEHHOI'O YMHOKECHUS.

[IpuMeHsATh TpeoOpa3oBaHUs MHOTOWIECHOB I PEIIECHUS pa3IMYHBbIX 3a]ad
U3 MAaTEMAaTHKH, CMEXHBIX [IPEIMETOB, U3 PEATBHON MPAKTHKU.

Hcrons30BaTh  CBOMCTBA CTENEHEH € HAaTypalbHBIMM  IIOKAa3aTeJIMH
JUIsL Ipe0Opa30BaHUsI BBIPAXKEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUiia epexoaa
OT MCXOJIHOI'0 YPaBHEHUs K PaBHOCWIBHOMY eMmy. lIpoBepsTs, sABiIseTCs JIM 4YHUCIO
KOpPHEM YpaBHEHUS.

[Ipumensaty rpaduyueckre METONbI MPH PEIICHUH JMHEWHBIX ypaBHEHUN W HX
CUCTEM.

[TonGupath mpuMepsl Hap Yncen, SIBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TIpa(UK JIUHEHHOTO YpaBHEHHUS C JABYMS
NEPEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH TPUMEPDI PEILICHUS YPaBHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPAaBHEHHH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpadudecku.

CocTaBisaTh 1 pemiaTh JUHEWMHOE YPABHEHUE WJIM CHCTEMY JIMHEHMHBIX YPaBHEHUU
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJadd
IIOJIy4YEHHBIN Pe3yJIbTAaT.

DyHKUMHA

N3o0paxkath Ha KOOPAMHATHOM NPSMON TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, HMHTEPBAJbl, 3allMCBIBATH YHUCJIOBBIE IPOMEKYTKU
Ha anreOpanvecKkoM S3bIKE.

OTMeuaTs B KOOPAMHATHOM MIIOCKOCTH TOYKH I10 33JaHHBIM KOOpIMHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKIHUU Y = |X|.
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OnuceIBaTh ¢ MOMOIIBIO (PYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIIMYMHAMU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxonuTs 3HaueHne GyHKIUK 110 3HAYCHUIO €€ apryMeHTa.

[lonnmars rpaduueckuii cmoco0 TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJICKaTh U MHTEPIPETHPOBATh MHPOPMALUIO U3 T'PaUKOB pEANbHBIX MPOILIECCOB U
3aBUCUMOCTEH.

[IpenMeTHBIE pe3ybTaTBl OCBOCHUS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOydenwus B 8 Kiacce:

Yuciia 1 BBIYUCICHUA

Hcnonb30BaTh HayallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JJI. CPABHEHMS, OKPYIJICHHS W BBIYUCIICHUN, HU300pa)kaTh JICUCTBUTEIIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsaTh mOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOJWTH
KBaJIpaTHbIE KOPHHU, WCHOJB3YysSd MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJIEpKAIUX KBaJpaTHbIE KOPHU, UCIOIB3YSl CBOMCTBA
KOPHEH.

Ncnonb3oBaTh 3anucu OOJBIIUX U MAJIbIX YUCEN C TIOMOIIBLIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh NOHATUE CTENEHU C LIEJIBIM NTOKA3aTeNleM, BBIOJIHATh MPeoOpa30BaHUs
BBIPAXXEHUH, COACPIKAILIMX CTEIIEHHU C LEJbIM [IOKA3aTEJIEM.

BbINONMHATE  TOXKAECTBEHHbIE MPEOOPA30BaHMsI  PAMOHANBHBIX  BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUI HAJ MHOTOUJIEHAMH U alIre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIN.

[IpumensTh TpeoOpa3oBaHUs BBIPAKEHUN [UIsI PEIIEHUS pa3IUYHbIX 3a7a4
13 MaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOU ITPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemwars sMHENMHBIE, KBaIpaTHBIE YpPAaBHEHUS W pPaALMOHAJIBHBIC YpPaBHEHUs,
CBOISILIMECS K HUM, CHCTEMBI JIByX YPABHEHU C IBYMs IEPEMEHHBIMH.

[IpoBoauTe mpocTENIME UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUH, B TOM
yHuclie C MpUMEHEHHEeM TIpaduyecKux MpencTaBieHuil (ycTaHaBIMBaTb, MMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM PEILICHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT ciloBEeCHOM (OPMYTUPOBKH 3a/layu K €€ aqreOpanyeckord Mojenu
C MOMOIIBIO COCTABJICHUSI YPABHEHUSI WJIM CHCTEMBl YPAaBHEHUW, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4d MOJYyYECHHBIN pe3yJIbTar.

IIprMeHATh CBOWMCTBA YMCJIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLIEHKH, PEIIaTh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W MX CHUCTEMBI, JaBaTh IpauuecKyro
WJUTFOCTPALIMIO0 MHOXKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUU

[ToHumaTh W HCHOJMB30BaTh (YHKIMOHAJIBHBIE TOHATHA W S3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUCHHUsI), OMNPEACNATh 3HaueHUE (YHKIMM TI0 3HAYCHHIO
apryMeHTa, OINpeeisaTh CBOMCTBA (DYHKITUH 110 €€ TpadukKy.

CtpouTtb rpaduKu IeMEeHTapHbIX (QYyHKIIMN BUA:

y=", y=x% y= x3y= x, y=|x|, onuceiBars cBO}CTBA YHCIOBOI QYHKIMH
X

o e€ rpaduxy.

[IpenMeTHBIE pe3ybTaTBl OCBOCHUS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 Kiacce:

YucJa 1 BBIYUCIEHUSA

CpaBHUBATH M YHOPSIAOUYMBATH PAIMOHAJIBHBIE M UPPALMOHAIBHBIC YUCTIA.

Brimonuare apudmernueckue AEUCTBUS C pAIlMOHATBHBIMU UHCIIAMH, COYETast
YCTHbIE W TIUCBMEHHBIE MPHUEMBI, BBINOJHATh BBIYMCICHUS C HPPANMOHAIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEeIsIMA U KOPHEU, BBIUHUCISATH
3HAYEHHS YUCITIOBBIX BBIPAKCHUMU.

OKpyriiATh  I€UCTBUTEIBHBIE YHUCJA, BBINOJHATH MNPUKUIKY  pE3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKEHU.

YpaBHeHHS U HEPABEHCTBA

Pewars nuHelHbIE M KBaJpaTHBIC YPAaBHEHUS, YPAaBHEHUS, CBOMAIIMECA K HUM,
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pewmars cucTeMbl IByX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBISCTCS JINHEMHBIM.

Pemartb TekcTOBbIE 3a/1aul anreOpandyeckuM CIOCOOOM € MOMOIIbIO COCTaBJICHMUS
YPaBHEHMS WU CUCTEMBI JBYX YPABHEHUU C JBYMs [IEPEMEHHBIMU.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YPAaBHEHHUH, B TOM
Yyuclie € NpUMEHEHUWEM TrpadUyecKuX NpeacTaBlIeHU (yCTaHaBIMBATh, HMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nMuHelHbIE HEPABEHCTBA, KBAaJIpaTHbIE HEPABEHCTBA, U300paXKaTh pellleHUe
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemrare cucremMbl JTMHEWHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB, BKIHOYAOIIHE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIUCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELLIEHUH PA3JIMYHBIX 3a1a4.

DyHKIUU
Pacrio3sHaBaTh (yHKIMM HM3y4ECHHBIX BHAOB. IlOKa3bIBaTh CXEMATHUECKH
PacIoJIokKeHHe Ha KOOPMHATHOMN MIOCKOCTH rpaduKoB (GYHKIMI BUIA: Y = £X,
y= fx+b, y= k,_y =ax?+bx+c, y= x3, y=x, y=Tx| B 3aBucumoctn
X

OT 3HaY€HUH KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.
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Ctpouth W uU300pa)kaTh CXEMATUYECKH TpauKH KBAaIpPaTUYHBIX (DYHKIHIA,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO UX TpaduKam.

Pacnio3naBaTe KBagpaTuyHyl0 QYHKIUIO 1O ¢GopMyle, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peabHON )XKU3HU, PU3UKU, TEOMETPUH.

YucaoBble MOCT€I0BATEILHOCTH H TPOTPeCCHH

Pacrno3naBath apu(pMETHYCCKYIO M TE€OMETPHUECKYIO IPOrPECCHUH TIPH PA3HBIX
crioco0ax 3ajaHusl.

BBINOIHATE BBIUKCIICHHS ¢ UCIIOIB30BaHUEM (OPMYJI N-TO WieHa apupMeTHUECKOM
U T€OMETPUYCCKOM MPOrpeccuii, CYMMBbI IIEPBBIX N YWICHOB.

M300paxaTh 4JI€HBI MOCICI0BATSIBHOCTH TOYKAMH Ha KOOPAUHATHOMN IIOCKOCTH.

PermaTe 3a1a4un, CBsI3aHHBIE C YHCIIOBLIMU ITOCIIEI0BATEILHOCTSIMHU, B TOM YHCIIE
3aJ1a4Yy U3 peaybHOM KU3HHU (C UCII0Ib30BaHUEM KaJIbKYJIATOPA, IH(PPOBBIX TEXHOJIOTHIA ).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue pazaena |[KoaumdecTBo OcHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temnl) Kypca 4acoB coAepKaHue
Yucna v BEIYACIICHHUS. 25 [lonsaTne CucreMaTu3upoBaTh M 000raiaTh 3HAHUSA
PannoHanpHbIe yncaa paloHaNbHOIO YKcia. | 00 OOBIKHOBEHHBIX U AECSITUYHBIX IPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOPa30BHIBAS
NENUCTBHUSA IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yucinamu. CpaBHEHHUE,
YIIOPSIAOYMBAHHUE
palMOHATIbHBIX YUCEIL.
CreneHn

C HaTypaJIbHbIM
MIOKa3aTeJeM.
Penienne oCHOBHBIX
3a/1a4 Ha JIpooH,
MIPOLICHTHI

W3 peabHON
MIPAKTHKH.

IIpu3Haky 1eammocTy,
pPa3oKeHUs

Ha MHOUTEIN
HATYpAJIbHBIX YHUCEN.

OOBIKHOBEHHBIC B JIECITUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUI],
coJiepKalmx 0ObIKHOBEHHBIE U IECSITUUHBIE IPOOU:
3aMEHSTh IPU HEOOXOUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECATUYHOU, IPUBOIUTH
BBIpakeHue K ¢popme, HanboJiee y100HOM /1Jisi BBIYUCICHUM,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUS HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMU
YUCIIAMH.

IIpuBoAUTH YKCJIOBBIE M OYyKBEHHbIE IPUMeEPbI CTEICHU
C HaTypaJbHBIM MMOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHMSI CTETNIEHH U MOKa3aTeNs CTENIeH!, HAXOAUTh
3Ha4YeHUs cTerneHeit puaa a" (a — mo00e parMoHaIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).
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PeanbHble
3aBucuMocTH. [Ipsmas
1 oOpaTHas
MPONOPLMOHAIIBHOCTH

IoHuMAaTBL CMBICH 3aNTUCH OOJIBIIUX YUCEN C TOMOIIBIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B pEAIbHBIX CUTYaIIUSX.

IIpuMeHATh NPU3HAKYU ACIUMOCTH, PA3JIOKEHUS HA
MHOKHUTENIA HATypaJbHbBIX YUCEN.

PemaTh 3a1auM Ha 9acTH, IPOIICHTHI, POTIOPITUH,

Ha HaXOXeHHE poOu (IIPOLIEHTA) OT BEJIMYUHBI U
BEJIMYMHEI 110 €€ ApoOu (IpOLEHTY), Apodu (TIpolieHTa),
KOTOPBIM COCTABJISIET OJIHA BEJIMYHUHA OT IPYTOM.
IIpuBoaUTH, pa30UpPaTh, OLIEHUBATDH PA3THUYHBIC PEIICHUS,
3aMuCH PelIeHUH TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BSACHSATD, ONUPASICh HA OMPE/IEICHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BEJIMYMHAMH; PUBOAUTH MPUMEPHI
ATUX 3aBUCHUMOCTEH U3 PEaTbHOTO MHPA, U3 IPYTUX yIeOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 3a1a4U HA IPOOH,
IPOLICHTHI, TIPSIMYIO0 U 0OpPaTHYIO MPOTOPIIMOHAIBHOCTH,
POTIOPIIAH

AnreOpandeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKECHU.
[IepemenHbIE.
Jomnyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DopMyJIbI.

Ogaagerb airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yUeOHOTO MaTepHaa.
HaxoauTs 3HaueHMs1 OYKBEHHBIX BBIPAKEHUN TTPH 3aJJaHHBIX
3HAYCHUSAX OYKB; BBIMOJHATH BEIYUCICHUS IO (hOpMYJIaMm.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKECHUS

B MHOTOWICH NMPUBEICHUEM MOJO0HBIX ClIaraeMbIx,
PacKpbITHEM CKOOOK. BBINMOJIHATH YMHOKEHUE OJTHOUYJIEHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PaCKpBITHE CKOOOK U
pUBEICHUE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTEIICHU
C HAaTypaJIbHbIM
MOKa3aTeJIeM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyIsl
COKpAIIEHHOTO
YMHOXKECHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHOKHUTEIIN

Ha MHOTOWIEH ¥ MHOTOYJICHAa HA MHOTO4YWICH, IPUMEHSATH
(dbopMyIbl KBaZpaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcymecTBIATH PA3JI0KEHUE MHOTOYJIEHOB HA MHOKUTENH
MyTEM BBIHECEHHUS 32 CKOOKU OOIIETO MHOXKHUTEIIS,
npUMEHEHHUs (POPMYIIBI pa3HOCTH KBaJpaToB, PopMy
COKPAIIEHHOTO YMHOXKEHHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOYJICHOB ISl PEIICHUS
Pa3IMYHBIX 33]a4 U3 MaTeMaTUKU, CMEKHBIX TPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

3HAKOMMTBCS € MCTOPHE pa3BUTHSI MaTEMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, npaBuiIa
npeodpa3oBaHUs
ypaBHEHUH,
PAaBHOCHJIBHOCTD
YPaBHECHUU.
JIuneiinoe ypaBHEHUE

Pemiare nmuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBUJIA [IEPEX01A OT UCXOAHOTO YPaBHEHUS

K paBHOCHUJIBHOMY €My Oouiee npocTtoro Buaa. [lposepsits,
ABJIAETCS JIU KOHKPETHOE YUCIIO KOPHEM YPaBHEHHUS.
IHoadupaTs npuMepskI Nap YUCEN, ABJISIOMINXCS PELIEHUEM
JIMHEWHOT'0 YPAaBHEHUSA C ABYMs [IEPEMEHHBIMU.
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C OJHOW MEPEMEHHOM,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHEHUM.
JInnenHoe ypaBHEeHuUE
C ABYMsl
IIEPEMEHHBIMU U €r0
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPaBHEHUN
C ABYMsl
MIEPEMEHHBIMU

CTpouTh B KOOPAUHATHOU MJIOCKOCTH rpaduK JTMHEHHOTO
ypaBHEHUS C JBYMsI IEPEMEHHBIMU; MOJIb3YSICh TpaduKom,
NPUBOAMTH IPUMEPbI PEUICHUS YPABHEHUS.

HaxoauTh pemieHue CUCTEMBI IBYX JIMHEWHBIX YPABHEHUMN
C ABYMsI IEPEMEHHBIMHU.

CocraBJisATh U pemiaTh YPABHCHUE WUIIA CUCTEMY
YPaBHEHHUM IO YCIIOBUIO 33/1a4M, UHTEPIIPETUPOBATH

B COOTBETCTBUHU C KOHTEKCTOM 33]1a41 MMOJTYYEHHBIN
pe3ybTar

Koopnaunatel u rpaduki.
OyHKIMH

24

Koopaunara Touku
Ha npssMou. Yucinosbie
MIPOMEKYTKHU.
Paccrosiane mexay
JBYMsI TOUKaMU
KOOPANHATHOMN
MPSIMOM.
IIpsimoyrosibHas
cUcTeMa KOOpJIUHAT
Ha IUIOCKOCTH.
[Tpumeps! rpadukos,
3aJJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON MPSIMOM TOYKH,
COOTBETCTBYIOIIME 3aJJaHHBIM KOOPAMHATAM, JIY9H, OTPE3KH,
WHTEPBAJIbI; 3aMMCHIBATh UX HA aIreOpandeckoMm si3bIKe.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJIaHHBIM KOOPJMHATaM; CTPOHUTH TpaduKK HECITOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIIBIO UPPOBBIX JAOOpPATOPUIA.

I[IpumMeHsATH, H3y4YaTh MPEUMYILIECTBA,
HHTEPHPETHPOBATH rpadUUECKUil CIIOCO0 MPEACTABICHHUS
Y aHaJIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(GOPMAIIHIH.
OcBauBaTth noHsTHE (QYHKIIMU, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp nuHelHy0 QyHKImMio y = kKX + b,
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Urenue rpaukoB
peagbHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk GpyHKIIUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.
[TocTpoenue rpaduka
JUHENHON QYyHKIUY.

ONMCHIBATHL €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUU

K03 durmeHToB K u b.

Ctpouth rpadukm muHeHON QyHKIMH, GyHKIHA Y =| x|,
Hcnoan3oBath HU(pPOBLIE PeCYPChI I TIOCTPOCHUS
rpadukoB QpyHKINN U U3y4EHUS] UX CBOMCTB.

[IpuBOINTH MPUMEPHI TUHENHBIX 3aBUCUMOCTEN B PEAJIBHBIX
IIPOLIECCAX U SIBICHUAX

['paduk pyHKIHHA
y =l
[ToBTOpeHue u o0o0LIIEHNE 6 [ToBTOpEHNKE Bei0upaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITIOHATHI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUil BEIPAXKEHHUI,
U METOJIOB Kypca pElIeHUs] YPaBHEHH.
7 kinacca, 00001IeHe OcymecTBJIASATh CAMOKOHTPOJIb BBINOJHAEMbIX IEUCTBUM U
3HaHUU CaMOMPOBEPKY Pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pematp 3agaum u3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U pEelIeHUs 3a]1a4 U3 APYTHX
MPEMETOB.
PemaTes TeKkCTOBBIC 321a4H, CPABHUBAThH, BBIOUPAThH
CIoCo0bI peIICHUS 3aa41
OBIIEE KOJIMYECTBO 102
YACOB I10 [TIPOI PAMME
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8 KUIIACC

KBaapatHbie KOpHH

u3 yncia. [Tonstue
00 UppalMoOHATILHOM
yuciae. JlecsaTudaHbie
MPUOIIMIKEHUS
UppAMOHATBLHBIX
quCell.
JIeiCTBUTEIbHBIC
yucia. CpaBHEHHUE
JIEUCTBUTEIBHBIX
YuCell.

YpaBHEHHE BUa

X2 = a.

CBoiicTBa
apupMeTHIeCKIX

KBaJIPaTHBIX KOPHEU.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKCHUU,
COJIEPIKaIITIX
KBaIpaTHbIC KOPHU

HanmenoBanue pasznena |KoaumdecTso OcHOBHOE OCHOBHBIE BUIBI AEATEIBHOCTH 00YUaIOIIUXCS
(TemnI) Kypca 4acoB coJiep)KaHue
Uucna v BEIYHUCIICHHUS. 15 KBazpaTHbIil KOpEHb DopMyTHPOBATH ONpeieIeHUe KBAIPaTHOIO KOPHS

U3 yucia, apuMEeTUuecKoro KBapaTHOro KOpHSI.
IIpumMeHsTH ONEepaIo U3BJICUYCHHS KBAIPATHOTO KOPHS
U3 YKCJIa, HCTOJIB3YSl ITPU HEOOXOIMMOCTU KAJIBLKYJISTOP.
OueHuBaTh KBaJpaTHbIE KOPHU LEIBIMU YHCIAMU U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHHBATh M YHOPSIA0YUBATH PAIlMOHAIBHBIE U
VppalMOHAIBHBIC YUCIIA, 3aIIMCAHHBIE C IIOMOILBIO
KBaJpaTHBIX KOPHEW.

HMccaenoBarsb ypaBHEHUE X2 = @, HAXOAUTH TOYHBIE U
npubInKEHHBIE KOpHU TIpH a > 0.

HccaenoBarh cBOMCTBA KBAAPAaTHBIX KOPHEW, POBOS
YHUCJIOBBIE SKCIIEPUMEHTBI C UCITOJIB30BAHUEM KaJIbKYJISTOPA
(koMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl IPeoOpa3oBaHMUs BEIPAKECHUIA.
BoInoJHATH Npeodpa3oBaHus BbIPAKEHUN, COAEPKAIINX
KBaJIpaTHbIC KOPHU. BripaxkaTh nepeMeHHbIE

U3 TEOMETPUUYECKHUX U PU3UIECKUX POPMYIL.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHHM, COJICPKAIIUX
KBaJIpaTHbIE KOPHU, UCTIOJIb3YsI P HEOOXOAMMOCTH
KQJIBbKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHUA 3aaa4 9JICMCHTAPHBIC
IMpCaACTABJICHUS, CBA3AHHBIC C HpI/I6J'II/I}KéHHLIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH € I/ICTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHKH

Yriciia ¥ BBIYMCIIEHUS.
CreneHs ¢ 1eabEIM

Creress ¢ LETBIM
[MOKA3aTEIIEM.

@DopMyJTHPOBATH ONpe/ieSieHHe CTEIICHU C LEJIbIM
MIOKAa3aTeJIEM.

[10Ka3aTeIeM CranpaptHas 3anuch IIpeacraBasATh 3anuch OOJBUINX U MAJIBIX YHCEI
qyucIa. B CTaHJApTHOM Bujc. CpaBHUBATH YKCIa U BEJIUYUHBI,
Pa3mepsl 00bEKTOB 3allMCaHHbIE C UCTIOJb30BaHueM cteneHu 10.
OKPY’KarOIIEro Mupa Hcnoab30BaTh 3alIMCh YUCET B CTAHAAPTHOM BHJIE
(OT 2rIeMEeHTapHBIX JUTSI BBIP@XKEHUS Pa3MEPOB 0ObEKTOB, JNTUTEILHOCTH
YacCTHIL IIPOLIECCOB B OKPYKAIOIIIEM MUDE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3AIIUCHIBATH B CUMBOJIMYECKO# popme
00OBEKTOB), Y WIJIOCTPUPOBATH IPMMEPAMHU CBOMCTBA CTENIEHU
JUIATEIIBHOCTD C LIEJIBIM MOKA3aTEeIIEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENEHU JIJIsl IPeoOpa3oBaHuUs
B OKPY>KaIOIIEM MHUPE. | BBIPAKEHUH, CONEPIKAILUX CTEIIEHHU C LIEJIBIM II0Ka3aTEIIEM.
CBoOIJiCTBA CTEIIEHU BbInoJHATH JedCTBHUA C YHUCJIaMHU, 3alIMCAaHHBIMHU
C LEJIBbIM MOKA3aTeNEM | B CTAaHIAPTHOM BuUJe (YMHOXXEHUE, JCICHUE, BO3BEACHUE
B CTEIICHb)
AnreOpandeckue KBanparnsiit Pacno3HaBaTh KBaJpaTHbIA TPEXUJICH, YCTAHABIINBATD
BbIpakeHUA. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €T0 PA3JIOKEHUS HA MHOKHUTEIH.
TPEXUIEH Paznoxenune PackiagbiBaTh HA MHOKUTEJIM KBAJPATHBINA TPEXUIIEH
KBaJpaTHOTO C HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUWICHA
Ha MHOXUTEIIN

AnreOpandeckue
BBIPKCHUSI.
Anrebpandeckas 1poob

15

Aunrebpanyeckast
npo6b. JlomycTrmblie
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B alireOpanveckue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailieHue
JTpOOei.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoOpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Boipaxxenus. Haxogurb
00JacTh ONPENENIEHUs PALIMOHAIBHOTO BBIPAXKECHMSL.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYHMCJIATH
3HaYeHHUe JIpoOH, B TOM UHUCJIE C TOMOUIBIO KaJIbKYJIATOPA.
DopMyJIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU U MPUMEHSATH €ro JJis IpeoOpa3oBaHus JpoOei.
BbInoJaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
[IpuMeHnsaTh npeoOpa3oBaHUsl BRIPAKEHUHN JJI PEIICHUS
3anad. BeipaxaTs nepeMennbie u3 hopmy (PU3NUECKUX,
F€OMETPUYECKUX, OMHUCHIBAIOIINX OBITOBBIE CUTYAIIUH )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenomHoe
KBaJpaTHOE
ypaBHenue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIIIAXCS

K KBAJIPATHBIM.
[IpocTeiitue apoOHO-
palOHAIIbHbBIC
ypaBHEHMUS.

Pemenne TekCTOBBIX
3a/1a4 ¢ MOMOIIBIO
KBaJIpaTHBIX
ypaBHEHUI

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.

3anuceiBaTh (POPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pelaTh KBaJApaTHbIC YPABHEHHUSI — MOJIHBIC U HEIIOIHBIE.
IIpoBoauTh Mpocreiiniue Uccae 0BaHUS KBAPATHBIX
YPaBHCHUU.

PemaTh ypaBHeHHs1, CBOJSIIMECS K KBAJPATHBIM,

C TOMOIIIBIO MPEe0OpPa30BaHUI U 3aMEHOUN MIEPEMEHHOM.
Ha0JropaTh 1 aHAIM3MPOBATH CBA3b MEXAY KOPHSAMHU U
ko3 puIIIEeHTaMU KBaIpaTHOTO YPABHEHHUS.
dopmyampoBath TeopeMy Buera, a Takxe oOpaTHYIO -
TEOpEMY, IPUMEHSATH 3TH TEOPEMBI JUIsl pELICHUS

3az1ay.

Pemath TeKkCTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIIMPOBKHU yCIOBHUS 3aa4n
K alre0panyeckoi Moenu MyTéM COCTaBICHUS YpaBHEHMUS;
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3yibTar.

3HAKOMMTBCS € MCTOPUE pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHI

13

JInnenHoe ypaBHeHUE
C ABYMsl
MIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHU

B II€JIBIX YHCJIAX.
Pemenune cucrem nByx
JIMHEWHBIX YPAaBHEHUMN

Pacno3HaBaTh JIMHEWHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMM.

CtpouTh rpaduku TUHEHHBIX YpaBHEHUHN, B TOM YHUCIIC
HCIO0JIb3Ys HU(POBbIE PeCypPChI.

Pa3ziiuuaTth napajuienbHbIe U IEPECEKAIOIIUECS TTPSMbIE
110 UX YPABHECHUSM.

Pemarb cucreMbl IByX JUHEHHBIX YPABHEHUN C ABYMS
MIEPEMEHHBIMU MTOJACTAHOBKOU U CI0KEHUEM.
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C AByMs
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJTMHEHHBIX
YpaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
ypaBHEHUS C ABYMSI
MIEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
ypaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenue TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pemiath npocTenmme CUCTEMBI, B KOTOPBIX OJHO

U3 YPABHEHUH HE SIBJISIETCS TUHEHHBIM.

IIpuBoauTH rpapuYeCKy0 HHTEPNPETALMIO PEUICHUS
YPaBHEHHUS C ABYMS IEPEMEHHBIMU U CUCTEM YPAaBHEHHUI
C ABYMs IIEPEMEHHBIMU.

PemiaTh TekCcTOBBIE 3aa4UH AITeOPanyECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTpa

12

Yucnosble
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIuHnenHbIe
HEPaBEHCTBA C OJTHOM
MIEPEMEHHOU U UX
pemenue. CucteMsl
JIMHEWHBIX HEPABEHCTB

@®opMYyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPAUHATHOM NIPSMOM, JOKA3BIBATH
anreOpanyeckKH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJIC PELICHUS 3a/1a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YUCIIOBOM MPSIMOM.
PemaTh cucteMbl TMHEHHBIX HEPABEHCTB, U300paKaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCIIOBOU IIPSAMOU
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C OJTHOU NEPEMEHHOMN
U WX PEIICHUE.
N3obpaxkenue
peleHns JINHEUHOT O
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
PAMON

OyHKINH.
OCHOBHBIE TOHATHUS

[TonsiTue pyHKUIUU.
OO6uactb onpeneneHus
¥ MHOXECTBO
3HaYEHUH QyHKINU.
CrniocoOblI 3a1aHus
GyHKIMM.

['padux pyHKUIMU.
CaoiicTBa pyHKIMH,
UX 0TOOpaxxeHue

Ha rpaduxe

Hcnoab3oBath QyHKINOHAIBHYIO TEPMHHOJIOTHIO
CHMBOJIUKY.

BoruucasaTs 3HaueHust GyHKIMHI, 3a1aHHBIX HOpMyTaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAIBKYJISATOD);
COCTABJISATH TA0JUIbI 3HAYEHUI (QYHKLINU.

CrpouTh no ToukaM rpagpukm GyHKIUN.

OnuckiBaTh CBOMCTBA ()YHKIIMA Ha OCHOBE €€
rpagu4ecKoro NpeICTaBICHUS.

Hcnoan3oBath GyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHMBOJIHMKY.

HccaenoBath nmpuMepsl rpaduKoB, OTPAXKAIOUIUX pealbHbIC
nporiecchl U siBjieHus. [IpuBoAUTH MpUMepPbI ITPOIIECCOB U
SIBJICHUH C 3aJaHHBIMH CBOMCTBAMHM.

Hcnonb30BaTh KOMIBIOTEPHbIE POTPAMMBI

JUTsl TOCTpOeHMsI TpadMKOB (PYHKITUN U M3yUCHHS X CBOMCTB

OyHKIMH.
Uwucnobie GyHKIIUN

YUreHue u noCTpoeHue
rpadukoB QyHKIIHIA.
[Ipumepsl rpadukoB

HaxoauTs ¢ nomouibio rpaguka GyHKIUNA 3HAYCHUE OTHOU
13 paccMaTpPUBAEMbIX BEJIMYMH 110 3HAYEHUIO IPYTOM.
B HEecnoxkHBIX Ciydasx BbIpakaTh (GopMy10i 3aBUCUMOCTD
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bynxmi,
OTPAKAOITUX
peanbHbIE MPOIIECCHI.
OyHKIWH,
OMUCHIBAIOIIINE
psAMYI0 U 0OpaTHYIO
MPOTIOPLIMOHATIBHbBIC
3aBUCUMOCTH, UX
rpaduKu.

I'padux hyHkImMH

y = X2

OyHKIUN
y=x4y=x,

y =ty = uf;
rpaduueckoe perieHue
YPAaBHEHUU U CUCTEM
ypaBHEHUI

MEXKTYy BEJIUYHMHAMMU.
OnuceiBaTh XapaKkTep U3MEHEHHUS OJTHOU BEITMYHUHBI

B 3aBUCUMOCTH OT U3MEHEHUS JIPYTOil.

Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
CXeMATUYeCKH T0JIOKEHUE Ha KOOPAMHATHOM MIIOCKOCTH
rpadukoB Gyrkmmii Buma:y = X2,y = x3, y =+, y = k.
HUcnoab3oBaTh QyHKIIMOHAJBbHO-TPadUUECKHE
NMPeACTABJIEHHUSA JJIsI PEIICHUS U UCCIICIOBAHUS YPABHCHUH U
CHCTEM YPaBHCHUU.

ITpuMeHsTL LM (POBBIE PECYPCHI I HOCTPOCHUS
rpagukoB GyHKIHIA

[ToBTOpEHUE 1 0000IICHNE

[loBTOpEHNE
OCHOBHBIX ITOHSTHUM U
METO/I0B KYypcoB 7 U 8
KJ1acCOB, 0000IIEHNE
3HAaHUU

Bori0uparTh, NPUMEHSATh, OLIEHUBATH CIIOCO0bI CPABHEHHUS
YHCEeJT, BRIYUCIICHHM, TPeoOpa30BaHUil BRIPAKCHUH, PEIICHUS
YPaBHEHHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOTHSAEMBIX ICMCTBUHN U
CaMOTIPOBEPKY Pe3yJIbTaTa BHIYUCIICHHH, MPE0Opa30BaAHHUI,
IIOCTPOCHUM.

Pematb 3agaum U3 peajibHOM KU3HHU, IPUMEHATH
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MaTEeMaTUYECKHUE 3HAHUS JJIs PELICHMS 3a1a4 U3 IPYTux
IPEIMETOB.

PemiaTh TekCcTOBBIE 3a1a4H, CPDABHUBATh, BBIOUPATH
CIoco0bI pelICHUs 3aJa4ul

OBHIIEE KOJIMYECTBO
YACOB I1O [TPOIPAMME

102

59




9 KUIACC

HanmenoBanue pazgena  |[KommuecTBo OcHOBHOE OcHOBHBIE BUIBI JCATEIBHOCTA 00YYAIOIIUXCS
(TemnI) Kypca 4acoB CoJIep)KaHue
Uucna u BEIYUCIICHUS. 9 PanmmonansHeie uncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YU CIIA UppalMOHAIbHBIC HaTypaJbHBIX YHCEI JO MHOKECTBA JEHCTBUTEIbHBIX YNCEIL.
YKCIa, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEICTABIICHUS
OEeCKOHEUYHbIE JEHCTBUTENBHOIO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE TPOOH. IpoOu, NPUMEHSTD JI€CITHYHbIE TPUOTMKEHUS
MHO0XeCTBO palMOHANBHBIX U HPPAMOHAIBHBIX YHCET.
JNEUCTBUTEIBHBIX HN300paxkaTh NCHCTBUTEIBHBIE YUCIIA TOUKAMHU
YHUCE,; KOOPJAMHATHOM IIPSMOM.
NEUCTBUTEbHBIE 3anucbIBaTh, CPABHMBATH U YIIOPAI0YUBATH
yucia Kak JNEWCTBUTEIbHBIE YHUCIIA.
OEeCKOHEUHbIE BbInoJIHATH, cOueTast yCTHbIC U MUChbMEHHBIE TTPUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnyecKue AeiiCTBUSA C PAlMOHAIBHBIMU YUCIIAMH;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHS CTEIICHEU C LIEJIbIMU [T0KA3aTeNIIMU U
COOTBETCTBHE MEXY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BHIPAKEHUI.
MHO>KECTBOM IousyuyuTs npeacraBjieHHe O 3HAUUMOCTU
NEeUCTBUTEIBHBIX JNEHUCTBUTEIBHBIX YUCEI B MPAKTUYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YeJI0BeKa.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH M J1€JIaTh BBIBOJAbI O TOYHOCTHU
PSIMOM. PUOITHNKEHUS JCHCTBUTEIHHOTO YHCIIA TIPH PEIICHUU
CpaBHeHue 3a1ad4.
JIEHCTBUTENLHBIX uKce, | OKPYrasiTh JeHCTBUTEIBHBIC YUCIIA, BHIMOJHSATH
apudmernyeckue NPUKUHIKY pE3yJIbTaTa BBIYUCICHUN, OLEHKY 3HAaUCHUI
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JIeHUCTBUSA

C JCUCTBUTEILHLIMU
YHCIIaMH.
[Tpubamxénnoe
3HAYCHHUE BEIIMYNHEI,
TOYHOCTH
MPUOTMKEHUS.
OxpyriieHue yuce.
[Ipukuaka u oreHka
pe3yJIbTaToOB
BBIYHCJICHUI

YHCJIOBBIX BBIPAXKECHUH.
3HAKOMHUTBHCS ¢ UCTOPUEH Pa3BUTUS MaTEMATUKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJHOM
MIEPEMEHHOU

14

JIuHenHoOe ypaBHEHHE.
Pemenue ypaBHeHuni,
CBOJAILUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienue
YPaBHEHHI,
CBOJSILNXCS

K KBaJIPATHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUN TPEThEU

Y YETBEPTOM CTEIIECHEN

OcBauBathb, 3alIOMMHATH U IPUMEHATH rpaguyeckue
MeTO/IbI IPU PENICHUH YPABHEHUHN, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarh 11ebie U IpOOHBIE YPABHEHHUSI.

PemiaTs JiMHeHHbIE M KBAJAPaTHbIC YPABHECHUS,
ypaBHEHUS, CBOISIIMECS K HUM, TIPOCTEHIIIIE TPOOHO-
palMOHAJIbHBIE YPABHEHUS.

IIpensiarath BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
3a1a4, 00CyK1aTh UX U PelIaTh TEKCTOBBIE 33/1a4u
pa3HBIMU CIIOCOOAMU.

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MAaTEMATUKH
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pa3JIoKEeHUEM

Ha MHOXXUTEIIH.
Pemenune apoGHo-
parmoHaTBHBIX
YPaBHEHH.

Penrenune TekCTOBBIX
3a/1a4 alreOpanvyecKum
METOJIOM

YpaBHEHUS 1 HEPABEHCTBA.
Cucrembl ypaBHEHHI

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peumenue. Pemenue
CUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEPIpPETALNS
CHUCTEMBI YPaBHEHUM

C ABYMS IEPEMEHHBIMH.
Pemenune TekcTOBBIX

OcBauBath U NPUMEHATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX JIMHEHHBIX YPAaBHEHUH C ABYMS MEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE
SABJISIETCS JIMHEWHBIM.

Hcnoan3oBarh GyHKIIMOHATBHO-TPAPUIECKHE
IPEICTABIICHUS JIJIsl pellleHUs] U UCCJIeI0BAHNS YPABHEHUI
Y CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, peliaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIMPOBKHU YCJIOBUS 3a/1a4d K alnreOpanyecko Mojienu
MyTEM COCTABJICHHS] CUCTEMbI YPABHEHUI; pelaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yibTar.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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3a/1a4 alreOpandyecKum
CIIocoooMm

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarh, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
HepaBeHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoHATH peoOpa3oBaHusi HEPABEHCTB, HCMOJIb30BATH
JIuneiinbie JU1s1 TpeoOpa3oBaHus CBOMCTBA YHUCTIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3zHaBaTh JIMHEMHBIE U KBAIPATHBIC HEPABEHCTBA.
C OJTHOU IEPEMEHHOMN Pemiatb 1uHENHHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U VX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucrembl JIMHEMHBIX KBaJIPaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJHOU IIOJIyYECHHBIE PEIICHUS.
IIEPEMEHHOU U UX HN300pakaTh perieHne HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pElIEHHUE. Ha YHCJIOBOU MPSMOM, 3aNIUCHIBATH PEIIECHUE C IIOMOIIBIO
KBangpaTtHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiarb KBagpaTHbIC HEPABEHCTBA, UCIIOJIb3YS
pelIeHue. rpaduyeckue npeacTaBICHuUS.
I'padnueckas OcBauBath U NIPUMEHATH HEPABEHCTBA PU PEILICHUH
WHTEpIIpETALINS Pa3IMYHBIX 33]1a4, B TOM YHUCJIE TPAKTHKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEpPEMEHHBIMU
OyHKINHN 16 KBagpatnunas Pacno3naBaTh BUIbI U3y4aeMbIX (DYHKIIMIA;

bynkuus, e€ rpagux u
cBoiictBa. [1apabomna,
KOOPAMHATHI BEPITUHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXEMATUYECKHU, 00bSICHATH
pacrnoJioKeHUe Ha KOOPAMHATHOM IIIOCKOCTH TpaduKoOB

Gynknui Buga: y = kx,y =kx + b,y = K Y= X
X
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CUMMETPHUU Napaloibl.

I'paduku pyHKIMIA:
y = kx,
y =kx + D,
_k
y -
X
y = X,
y= X,
y =%,
y = i

y = X3,y =+, Yy = x| B3aBHCHMOCTH OT 3HAUYCHHMI
KO3 UIIUEHTOB; ONMUCHIBATh UX CBOMCTBA.
Pacno3naBaTh KBaJpaTHUHYIO (PYHKIUIO 1O opMyIIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HU, PUUKH, TEOMETPUHU.

BoisiBasiTH 1 000011aTH OCOOCHHOCTH TpaduKa
KBaIpaTUYHOU QPYHKIUH Y = ax? + bx + c.

CTpouthb 1 H300pakaTh cXxeMaTH4YeCKHU rpaduku
KBaJIpaTUYHBIX (QYHKIINH, 3a1aHHBIX (OpMyJIaMy BUa
y=axi,y=ax?+qg,y=a(x+p),y=ax’ +bx +c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYEHHBIX
(YHKIMI 17151 X TOCTPOEHUSI, B TOM YHCJIE C IOMOIIBIO
U (POBBIX PECYPCOB

Yuc1oBbIE
OCJIEAOBATEILHOCTH

15

ITonsaTue ynciIoBOM
MOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmyoi u

dbopmyI0ii N-TO YIIeHA.

Apubdmernueckas u
reoMeTpuyecKas
IIPOTPECCUH.
@opmyJIbl N-TO YJIeHA
apudMeTHYECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH WHJCKCHBIC 0003HAYCHUS,
CTPOMTH pevyeBble BHICKA3BIBAHMS C UCTIOJIb30BaHUEM
TEPMHUHOJIOTHH, CBSI3aHHOU C MIOHATHEM
MIOCIIEI0BATEIHHOCTH.

AHaauzupoBaTh GopMyIry N-ro 4ieHa
MOCIIEI0BATEIHPHOCTH WU PEKYPPEHTHYIO (POPMYITY

H BBIYHMCJISITH WICHBI MOCIEA0BATCIIbHOCTEH, 38 JaHHBIX
3TUMU (HOPMYJIaMHU.

YcraHaBJIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUHT

IMOCJICaA0BATCIbHOCTH, €CJIN BBIIIMCAHBI IICPBBIC HECKOJIBKO

€€ YJIEHOB.
Pacno3naBaTh apu(pMeTUUECKYIO U TEOMETPUIECKYIO
IIPOTPECCHH NP PA3HBIX CITOCO0AX 3aaHUsI.
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MPOrPECCUM, CYyMMBI
MEPBBIX N YJICHOB.
N3o0pakeHne 4ieHoB
apupMeTHIeCcKoi 1
F€OMETPUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPANMHATHOMN
TTIOCKOCTH.
JIuHeHbIN 1
YKCIOHEHIINAJIbHBIN
pOCT.

CI10XHBbIE TPOLICHTHI

Pemartp 3371auu ¢ UCNONb30BaHUEM (POPMYII N-TO YieHa
apu(pMeTUYECKON U TEOMETPUUECKON MPOTrPECCHIA, CYyMMBbI
IIEPBBIX N YJIEHOB.

MN300paxkaTh WICHBI NOCIEAOBATEIIBHOCTH TOUKAMHU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB M SIBJICHUI

U3 peanbHOM )KU3HU, WIUTFOCTPUPYIOIIUE N3MEHEHUE

B apu(pMETUYECKON TPOTrPECCHH, B TEOMETPHUUECKON
pOrpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaguuecku.

PemaTp 3aga4um, CBSI3aHHbBIE C YHCIOBBIMU
NIOCJIEOBATEIBHOCTSMH, B TOM YHMCJIE 3a/1a4U U3 PEaIbHOU
KU3HH C UCTIOJIB30BaHUEM LU(PPOBBIX TEXHOJIOTHIA
(9MEKTPOHHBIX TaOJUII, TPa)UUIECKOTO KAIbKYJISITOpA U T.I1.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a/1a4y U3 peaNbHOU MPAKTUKH (C UCIIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMATH3alig 3HAHUMI

18

Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, IEUCTBUS
C ICUCTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHMUS,
POTOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJIMHOKECTBO,
orepaluy HaJl MHOKECTBaMU; HCIOJIb30BaTh rpauueckoe
IPEICTABIIEHNE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUU 3a]1a4 U3 APYTHX
y4eOHBIX MPEAMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBA3AHHBIE C YNCJIAMU: HATyPATBHOE YHCIIO,
IPOCTOE U COCTABHOE YHCIIA, AEIUMOCTh HATypaJbHbIX
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OKpYTJICHHE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

Yyucesl, IPU3HAKU JEIMMOCTH, IIEJ10€ YHCII0, MOIYJIb YHUCIIa,
OOBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apupMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbInoJIHATH eiicTBUSI, CDABHUBATH U YNOPSA04UBATH

apu(pMETUIECKUM YucIia, NPeACTaBIATh YACIa HA KOOPIUHATHOM MPSMOH,
CIIocoboM) OKPYTJIATH YHUCJIA, BHIMOJHATH NPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCICHUI.
PemaTh TekcTOBBIE 3aaUM apUPMETHIECKUM CITIOCOOOM.
Pemath npakTH4YecKue 3a1a494, COAECPKAIINE IPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHME, [IEHA — KOJMYECTBO — CTOUMOCTb, 00BEM
paboThl — BpeMsl — MPOU3BOAUTEIBHOCTb TPYAA.
Pa30upartnb peasibHbIEC )KU3HEHHBIE CUTYAlIUH,
(opmyIHpOBaTH UX HA SI3bIKE MATEMATHUKU,
HAXOJAUTh PEIICHUE, TPUMEHSSI MaTEMAaTUYECKHUI armapar,
HHTEPNPEeTHPOBATH PE3YJIbTAT
AareOpaunveckue OnepupoBath NOHATUSIMH: CTETICHB C IEJIBIM
BbIPaKEHUS noKasareyieM, apu(pMETUYECKUN KBAaAPATHBIN KOPEHbD,
(mpeobpa3zoBaHme MHOTOWIEH, ajnre0pandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE [1€fiCTBUSA: BBITIOIHATH PACUETHI
BBIPAXXCHUU, o ¢popMyam, npeoOpa3oBbIBATH LIETbIE, JPOOHO-
JOTTy CTUMBIE palMOHAJIbHBIC BHIPAKEHUS U BBIPAKECHUS C KOPHSIMH,
3HAYEHMUS]) peanr30BbIBaTh PA3JIOKEHNE MHOTOWICHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJB30BaHHEM (OPMYIT PA3HOCTH
KBaJpaTOB U KBAJIpaTa CYMMBbI U PAa3HOCTH; HAXOJIUTh
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JIOITYCTUMBbIE 3HaYEHUS IEPEMEHHBIX IS TIPOOHO-
palMOHANBHBIX BBIPAXKEHUN, KOPHEH.

MoaeaupoBaTh ¢ IOMOIIBI0 (POPMYJT peanbHbBIE MPOIIECCHI
U SIBJICHUSA

DOyHKUUHA
(moctpoeHnue,
CBOMCTBA M3YUYEHHBIX
INZNIVIZH
rpadguueckoe penieHue
YPaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATHAMM: QyHKIMS, rpaduK QYyHKIUY,
HYJM QYHKIMH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA,
IPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEE U
HaWMEHbIIIee 3HaUYCHUS (PYHKITUH.

AHAJIM3MPOBATH, CPABHUBATH, 00CYKIAaTh CBOIICTBA
(GyHKUUNA, CTPOUTH UX TpadUKy.

OnepupoBatb NOHATUAMM: [IPsMAasi TPONOPLIUOHAIIBHOCTb,
oOpaTHasi MPONMOPIUOHATILHOCTD, TUHEHHAsT (QYyHKIIHS,
KBajipaTuyHas QyHKIMs, mapadosa, runepooa.
Hcnoab30BaTh rpaukm 1151 ONIPEICTICHUST CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JIJIs1 peIlIeHUs 3a/1a4 U3 JPYyrux
y4eOHBIX MPEAMETOB U PEaJbHON KU3HU; MOIEJTUPOBATH

C TIOMOIIBI0 TPaUKOB PeaTbHBIC MTPOIIECCHI U SIBJICHUS.
Bripaxkats ¢popmMysIaMu 3aBUCHMOCTH MEKTY BETUYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJIOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCU II€JIbI0 OOECIEUYHUTh HM3YyUYEHUE CBOMCTB M pa3MepoB (UTYp, WX OTHOIICHUNA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMPACTCS Ha JIOTUYECKYIO, JOKAa3aTElbHYIO JHHUIO.
[leHHOCTh, UW3y4YeHUsI TEOMETPUM HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
3aKJII0YaeTcsi B TOM, YTO OOY4YalOIIMICS YYUTCA MPOBOJUTH JIOKA3aTEJbHbBIC
pacCcy X IeHusi, CTPOUTh JIOTMUYECKHE YMO3AKIIOUECHHS, JOKa3blBaThb HCTHUHHBIC
YTBEPKJEHUS U CTPOUTh KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKACHUS
«OT TPOTUBHOTO», OTJIMYATH CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpATHBIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HM3Yy4YEHUSI TE€OMETPUM SBISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa NpPU PENIEHUM KaK MaTeMaTHYECKUX, TaK M NPAKTHUYECKUX 3a/]ad,
BCTPEYAIONIUXCS B peanbHOU *)u3HU. OOydaromuiics JOJDKEH HAYyYUThCS ONpPEeTUTh
reOMETPUYECKYI0 (DUrypy, omnmcarb CIOBaMU JaHHBIM 4YEPTEX WM PUCYHOK, HAWUTH
IJIOMIAh 3€MENIBHOT0 y4YacTKa, PacCuUTaTh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO
Kabenst unum TpedyeMble pa3Mephbl rapaxka JJjIsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIHUTENIbHAS JIMHUS B H3ydeHUU TeoMmeTpuu. [lpu pemenun 3agad
MPAKTUYECKOT0 XapakTepa OOyYarolmUiCs YYUTCS CTPOUTh MaTEeMaTHUUYECKUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYallui, MPOBOJIUTHh BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaithe BaxxHO TOAYEPKUBATL CBSI3U TEOMETPUU C JPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHPOBATh KMCIOJIB30BaTh OMNpEEICHUS TeoMeTpUuueckux ¢Guryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE MOJIYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3uW Haubosee SPKO BHAHBI B Temax «BekTops», «TpuroHomerpudeckue
COOTHOIICHUs», «MeTo koopauHaT» U « Teopema [Tudaropay.

VYyebuniii kypc «['eoMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIC pPa3feiibl
conepxkanusi: «['eoMmerpudeckre GUTypsl U UX CBOMCTBaAY, «M3MepeHne reOMeTPUIECKUX
BEJIIMUUHY», «JleKapTOBBI KOOpPIHWHATBI Ha IUIOCKOCTW», «BekTopbe», «/[BuxkeHus
riockocty, «IIpeobpasoBaHus MOAO0USD.

OO11ee 4nciIo YacoB, PeKOMEHIOBAHHBIX JUIS U3YUYEHHs y4eOHOTO Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 dacoB (2 yaca B HeJient0), B 8 Kiacce —
68 yacoB (2 Jaca B Hezen0), B 9 kacce — 68 yacoB (2 yaca B HEJIETIO).
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COJEP KXAHUE OBYUYEHUA
7 KIIACC

HauanpHble nonsATHs reoMeTpun. Touka, mpsMasi, OTpe30K, JIyd. YToJ. Buasl yrios.
BeprukanbHble W CMEXHbIE yIUIbl. buccektpuca yrna. JlomaHas, MHOTOYTOJBHUK.
[TapajuieIpHOCTD U MEPIIEHAUKYIISAPHOCTD MPSMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TOCTPOEHHUS C MOMOLIBIO HUUPKYJIS U JHHEWKU. TpeyroasHuk. Beicora,
MeanaHa, OMCCEKTpUCa, UX CBOMCTBA.

PaBHOOEIpEHHBII 1 paBHOCTOPOHHUI TPEyroJIbHUKHU. HepaBeHCTBO TpeyronbHUKa.

CBolicTBa M TIpHU3HAKU PaBHOOEAPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBOMCTBA U NPU3HAKY NaPALIETBHBIX NPAMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BHentHue yriel TpeyroyJbHUKA.

[IpsmoyrosbHblii ~ TpeyrodpHHK.  CBOWCTBO  MEIHWaHBI  IPSAMOYIOJBHOTO
TPEYTOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTBa B reoMeTrpun: HEPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, Teopema o 00JIbIlIeM YIJIe U O0JIbLIEH CTOPOHE TpeyronbHUKa. [leprnennukysip
Y HaKJIOHHAS.

I'eomerpuueckoe mecto Touyek. buccekrpurca yria u CepeIuHHbINA NEPIEHIUKYIIAP
K OTpPEe3Ky KaK F€OMETPUYECKUE MECTA TOUYEK.

OKpy»XKHOCTb M KpYyT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMHOE pacmoioxkeHne
OKpPYXHOCTHM M npsMoi. KacarenpHas M ceKymas K OKpPYXHOCTH. OKpy»XKHOCTb,
BIIMCaHHAasA B yroJy. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KJIACC

YetpipéxyronpHuku. [lapannenorpamm, ero npu3Haku U CBOKMCTBA. YacTHbIE
CJIy4au napasuiesiorpaMmMoB (MPSMOYTOJIbHUK, pOMO, KBaJpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKast Tpaneius, €€ CBOWCTBA U NMpu3HaKu. [IpsiMoyronapHas Tpanenus.

Meron ynsoenus meauansl. LlenTpanbHas cummerpus. Teopema dasieca u reopema
O MPOITOPLIMOHAIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuUKa.

[Togobue TpeyronbHUKOB, Kod3ppuuuent mnoxodus. IlpuzHaku mnogoOus
TpeyrojabHUKOB. [IpumMeHeHue mogo0us Mpu peuIeHNH MPaKTUIECKUX 3a/1ad.

CpoiictBa 1momageid reomerpudeckux ¢uryp. DopmMynbl IS TUIOMIAA
TpEyroJibHHKa, NapajenorpaMmma, pomba u Tpaneuuu. OTHOLIEHWE IUIOUIAACH
MOIO0OHBIX (UTYP.

Beruucienne mnomaner TPEYroJbHUKOB KW MHOTIOYTOJIBHUKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pelnreHUH
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOTO yIJia HPSIMOYTOJBbHOIO TPEYTOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKACCTBO. TpUroHOMeTpruyeckne (YHKIHH YIIIOB
B 30°, 45° n 60°.

BrincanHble W LEHTpaNbHBIE YIVIBL, YTOJI MEXKJYy KAacaTE€IbHOW W XOPAOU. YTJIbI
MEK]ly XOpAaMU U CEKyIIMMU. BrincaHHble M OMCAaHHBIE YETHIPEXYTONbHUKH. B3anmHoOe
pacrosiokeHue NByX okpyxkHocteil. Kacanue okpyxHocted. OOIiue KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienne TpeyronpHuKOB. Teopema KOCHMHYCOB M TE€OpEMa CHHYCOB. Pemrenwne
MIPAKTUYECKUX 33/1a4 C UCIIOJIB30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[Tpeo6pa3zoBanue nogodus. [lonoOrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOAYJb) BEKTOpA, COHAIIPABICHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIlEpaliy
HaJ BeEKTOopaMH. Pa3nokeHue BEKTOpa MO [JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHater  BekTopa. CkalsipHOE  IPOM3BEAEHUE  BEKTOPOB,  IPUMEHEHHUE
JUIS1 HAXOKJICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHl HA IUIOCKOCTH. YPABHEHHS TNPAMOM M OKPYKHOCTHU
B KOOpAMHATAax, MEPECEUEHUE OKPYKHOCTEM M MNpsAMBIX. METoa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. ['pajtlycHas u pagraHHas Mepa
yIJIa, BBIYMCIICHUE JUIMH IyT OKpyKHOCTel. [1momans kpyra, ceKTopa, CErMEHTa.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHHE CUMMETpUU (Quryp (3j€eMeHTapHbIe
npencrasienus). [lapamnensasiii nepenoc. [ToBopor.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyuenus B 7 Kjacce:

Pacnio3naBaTh M3yudeHHBIE IeOMETpHUECKHEe (UTYpPBI, ONPEAEATh MX B3aHMMHOE
pacnosiokeHue, u300paxaTb TeOMETpUYecKue (UTYpbl, BBIIOJHITH  YEPTEKHU
II0 YCJIOBHIO 3a7aud. M3MepsATe JIMHENMHBIE W YIVIOBBIE BEIWYMHBL. Pemare 3amaum
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B pEabHON
KU3HHU, Pa3MEpoOB MNPUPOJHBIX O00bEekTOB. Paznuuarh pa3Mepsl 3TUX OOBEKTOB
10 TIOPSIIKY BEJIMYHHBI.
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CTpouTh 4epTekKHU K TEOMETPUYECKUM 3a/1a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MMPU3HAKU U
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJIBHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOOUTH JOTMYECKUE PACCYKIECHUS C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHONW K THUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUH F'€OMETPUYECKUX 3a7a4.

OnpenensaTh NapauieIbHOCTh NPSIMBIX C TOMOIIBIO YTJIOB, KOTOpBIE 00pa3yeT
C HUMHU cekywmas. OnpenensiTe MapauIeIbHOCTh MPSAMBIX C TOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TIpoBOAUTH BHIYMCIICHUSI U HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHHUS YIJIOB

B F€OMETPUYECKUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX I@pPU NEPECEUCHUH JBYX
[apaJuIeIbHbBIX NPSMBIX CEKYIIEU. PemaTh nmpakTruueckue 3a1auyu Ha HaXO0KIEHUE YIJIOB.

Biagerp IOHATHEM TE€OMETPUYECKOIO MeECTa TOYEK. YMETb OIPENeiATh
OMCCEKTPUCY yIJIa M CEpeANHHBIN NEPIICHIUKYJIISP K OTPE3KY KaK FeOMETPUYECKUE MECTa
TOYEK.

@opMyJIMpOBAaTh ONPEACIECHUS OKPY>KHOCTM M Kpyra, XOpAbl W JuUaMeTpa
OKPYXHOCTH, TIOJb30BAaThCSI HMX CBOWCTBAMHU. YMETh NPUMEHSTh 3TH  CBOMCTBA
IIPU PEIICHUH 3a/1a4.

Branets noHATHEM ONMUCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ ueHtp. Ilonb3oBaTbcs (akTamMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYroJbHHKA
IIEPECEKAIOTCs B OJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIIEHAUKYIISAPBI K CTOPOHAM
TPEYTOJbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnagerp moHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJB30BaThCi TEOPEMOMN
O MEPIEHANKYIAPHOCTH KAcaTENbHOM U paauyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.

[Tonb30BaThCA MPOCTEHIIMMHU TE€OMETPUUECKMMU HEPABEHCTBAMM, MOHUMATh HX
MIPAKTUYECKUMN CMBICIL.

[IpoBOOUTE OCHOBHBIE TEOMETPUYECKHUE IMOCTPOEHHS C IOMOULIBIO LUPKYJIS U
JIMHENKHU.

[IpeameTHBIC pe3yJbTaThl OCBOCHHS IMPOTPAMMBI YyUEeOHOTO Kypca K KOHITY
oOyueHus B 8 Kiacce:

Pacno3HaBaTh OCHOBHBIE BU/JIbI UETBIPEXYTOIBHUKOB, UX 3JIEMEHTHI, IT0JIb30BaThCS
UX CBOMCTBaMU IPH PELICHUH F'€OMETPUUECKHUX 3a1au.

[IpuMeHATh CBOMCTBA TOUYKHM NIEPECEUCHUSI MEIUAaH TPEYTOJIbHUKA (LIEHTpa Macc)
B PEIICHHH 33/au.

BiiageTs NOHATHEM CpeHEN JTMHUM TPEYTOJIbHUKA U TPaeLUH, IPUMEHTh UX
CBOMCTBA IPU PELICHUH reoMeTpruuecKkux 3anad. [lonb3oBarscs Teopemoint daneca
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U TEOPEMOM O TPOMOPIUOHAIBHBIX OTpPE3Kax, MPUMEHATh WX JUIA PEIICHUs
MPAKTUIECKUX 3a]1a4.

[IpuMeHATh TpU3HAKKA TMOAO0OUS TPEYTOJHLHUKOB B PEIICHUH T'€OMETPUUYCCKUX
3aj1ay.

[Tonp3oBaTbess  Teopemoii [lmdaropa s pemicHHS TEOMETPUYECKUX |
npakThdeckux 3amad. CTpouTh MaTEMaTHYECKYIO MOJEIb B MPAKTUYECKUX 3ajadvax,
CaMOCTOSTEIILHO JIeJIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JJTHHEI.

BrageTs MOHATHSAMYU CHHYCA, KOCHHYCA M TAHT€HCA OCTPOTO yTIiIa IPSIMOYTOJILHOTO
TpPEYroJIbHHUKA. [10J1630BaThCSl STUMHU TOHATHIMU JIUTS PEIICHHS MPAKTUYCCKUX 3a1a4.

Beraucnats  (pa3audHBIME - CIIOCOOAMH) IIIOIIAAb TPEYTrOJbHUKA U IUIOIIAIN
MHOTOYTOJBHBIX (GUTYp (TOJIB3YSICh, T/Ie HEOOXOJUMO, KalIbKyJIITOpoM). IIpuMeHSITH
MOJTyYE€HHBIC YMEHHUS B IPAKTHYECKUX 3a/1auax.

Bianers nmoHATHSAMU BIIMCAHHOTO M IIEHTPAJIBLHOIO yTJjia, UCIIOIh30BaTh TEOPEMBI
O BIIMCAHHBIX YIJaX, yriax MeXAy XopAaMu (CEKyIUMHU) U yIiie MEXKIy KacaTeJIbHOU U
XOpJI0# TP PEIICHUH T€OMETPUUCCKUX 3a/1aY.

Brnanerr TmOHATHEM ONHMCAHHOTO 4YETHIPEXYTOJIbHUKA, TPHUMEHATh CBOMCTBA
OIMMCAHHOTO YETHIPEXYTOBHHUKA TIPH PEIICHUH 3a]1a4.

[TpuMeHATh MoTy4YeHHBIC 3HAHUS Ha TPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOICITH
UL 3a7ad  PEIbHOW JKWU3HM W TPOBOJIUTH COOTBETCTBYIOIIHWE  BBIUYMCICHUS
C TIpUMEHEHWEM TOA00WsI W TPUTOHOMETPHHM (TIOJB3YSACh, TNE€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

[IpeameTHbIe pE3yNbTAaThl OCBOCHUS MPOrpPaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIHMU OCTPBIX YIJIOB, HAXOJIUTH C UX MOMOUIBIO
pa3NuYHbIe AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJbHUKA («peluieHue MNpPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxonuth (C NOMOILIBIO KaJbKyJNSATOpa) JJIWHBI W YIJIBI
JUIsL HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (popmysiaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUUYECKUM
TOXJIECTBOM JUISl HAaXOXJACHHS COOTHOLIEHUW MEXKAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB [UJISi HAXOXACHHUS pPAa3IUYHbIX
AIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1a4.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonb3oBaThCcsi cBOWMCTBAMHU MOAOOMS MPOU3BOJBHBIX (UTYP, YMETh
BBIUUCIIATH JUIMHBI M HAXOJIUTH YIJIbl Y TOA00HBIX Guryp. [IpumeHsTs cBoiicTBa Mog00us
B TMPAaKTHYECKUX 3aJavyax. YMeTb MPUBOAUTH MpPUMEpPhl MNOAOOHBIX  (uUryp
B OKPY>KaIOIIEM MUPE.

[Tonb30oBaTbCAd TEOpEeMaMH O MPOU3BEACHUHM OTPE3KOB XOpI, O MNPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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[Tosnp30BaThCs BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUN U (PU3UUECKUN CMBICI,
OPUMEHATh MX B PELIEHUM TEOMETpUYECKUX U (usmueckux 3anad. llpumenars
CKaJISIPHOE IPOU3BEICHNE BEKTOPOB ISl HAXOKICHUS JUIMH U YIJIOB.

ITonp30BaTbCd METOIOM KOOPAMHAT Ha IJIOCKOCTH, NPUMEHATh €r0 B PELICHUU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

BiianeTs NOHATHAMH NIPABUIIBHOTO MHOTOYT'OJIBHHUKA, JUIMHBI OKPYXXHOCTH, JJIMHBI
JyTU OKPY>KHOCTH M PaJUaHHOM MeEpBbI yIJIa, YMETh BBIYUCIIATH IUIOIIAAL KPyTra U €r0o
gacTtel. [[puMeHATh NMOTyYeHHbIE YMEHHS B IPAKTUYECKUX 3a1a49ax.

Haxoauts ocu (M1 LEHTPBI) CHMMETPUH (PUTYP, TPUMEHSTH JBUKEHUS IIIOCKOCTH
B IIPOCTEUIINX CITyYasX.

IIpuMEHSATH MOy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTh MAaTEMaTUYECKNUE MOJCIIN
JUIsL 3a7ad  peaJIbHOM KM3HU W MPOBOJHUTH COOTBETCTBYIOUIME  BBIYHUCICHUS
C TMpPUMEHEHUEM TOoJ00Us W TPUTOHOMETPUYECKUX (PYHKIMHA (IIOJIB3YACh, Tlie
HEO0OXO0IMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue pasznena |KomaumdecTso OcHOBHOE OCHOBHBIE BUIBI AE€ATEIBHOCTU 00YUaIOIIUXCS

(Temnl) Kypca 4acoB coAepKaHue
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuyYecKre PUrypsl u r€OMETPUUYECKUE Pacno3HaBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX cBOMCTBa. M3mepenue OOBEKTHI. onpeneasaTh UX B3aMMHOE PACIIOJIOKEHNE, BBINOJIHATH
FCOMETPUYECKUX BEIIMUYHUH MHOrOyroJIbHUK, 4epTEX MO0 YCIOBUIO 3aa4u.
JIOMaHas. IIpoBoauTh MpoCTENIINE TOCTPOCHUS C TOMOIIBIO LIUPKYJIS

CMmexHbIE U
BEPTUKAIBHBIC YTJIbI.
Pabora

C NPOCTEUIIINMH
YepTeKaMu.
N3mepenne TMHENHbIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JIUHEUKU.

M3mepsaTh IMHEWHBIE U YIIIOBBIE BEIMYMHBI TEOMETPUUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha 171a3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IpyOyIO OLIEHKY UX Pa3MEPOB.

PemaTe 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB M BEJIMYUH
YTJIOB.

PemaTe 3a1a4n Ha B3aUMHOE PaCIIOIOKEHUE
reOMETpUYECKUX QUryp.

IIpoBoanTH KIACCUPUKALIUIO YTIOB, BBIYUCIATH
JIMHENHBIE U YIJIOBBIE BEJIMYHUHBI, IPOBOAUTH
HE0OXOAMMBbIE JJOKA3aTeIbHbIE PACCYKICHHUS.
3HAKOMUTBCS ¢ UCTOPHUEH PA3BUTHUS TEOMETPUU

TpeyroiabHuKu

22

IToHnsiTe 0 paBHBIX
TPEYTrOJIbHUKAX U

Pacno3HaBaTh maphl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUrypax.
Tpu nmpusHaka
paBEHCTBA
TPEYTOJIbLHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJIBbHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEIEHHOU

K TUIOTEHY3E.
PaBHoOe1peHHBIC 1
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpu3Haky 1 CBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJbHHUKA.
Hepasencta

B T€OMETPUHU.
IIpsamMOyTOIBHBIN
TPEYTOJIbHUK C YTJIOM
B 30°

BeiBoauTh ciieicTBUS (PaBEHCTB COOTBETCTBYOLIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIHPOBATH ONPENEIICHNS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYT'OJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIBbHHUKA; CEPEINHHOIO NEPIEHANKYIIAPA
OTpe3Ka; IEpUMETpa TPEYTrOIbHUKA.

®opMyIMpPOBaTh CBOICTBA U PU3HAKH PABHOOEIPEHHOTO
TPEyTOJIbHUKA.

Crtpouthb 4epTeKH, peliaTh 3aa4M C TIOMOIIBIO
HaxO0JICHUS PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH NIPHU3HAKU PABEHCTBA IPSIMOYTOJIbHBIX
TPEyTOJBHUKOB B 3a7a4ax.

Hcnoab3oBath 1M poBbIe pecypehl 1A HCCIeI0BAHUSA
CBOMCTB U3y4aeMbIX (pUTyp.

3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU
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[TapannenbHble NpsIMBIE,
CyMMa yTJIOB TPEYrOJIbHUKA

14

[TapannenbHbIe
IpsIMBIE, UX CBOMCTBA.
Hakpect nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIPU MepEeCceYECHU N
napajuieabHbIX
MIPSIMBIX CEKYILEH ).
[Ipu3nak
IIapajuIeIbBHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOM
MPSAMOM 1O BTOPOU
PSAMOM.

Cymma yrioB
TPEYTOJIbHUKA.
Bnentnue yribl
TPEYTOJbHUKA

@®opMyIMPOBATh MOHATHE [TAPAJUICIBHBIX IIPSMBIX,
HAXOAMTH NPAKTUYECKUE TPUMEPHI.

M3yuaTh cBoOCTBa yIiIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napaJulebHBIX IpsMBIX cekyled. IIpoBoauts
A0KA3aTeJIbCTBA MMAPAIIETBHOCTH ABYX MPAMBIX C IIOMOLIBIO
YTJI0B, 00pa30BaHHBIX MPU NEPECEUCHUH ITUX MPSIMBIX
TPETHEU MIPAMOM.

BpI4HCasiTh CyMMY YTJIOB TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.
Haxoautp uncioBbie 1 OyKBEHHBIE 3HAYEHUS YIJIOB

B F€OMETPUYECKUX 3a7a4axX C UCIOJIB30BAHUEM TEOPEM

0 CyMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMUTBHCS ¢ MCTOPHEH PA3BUTHUS TEOMETPUU

OKpy»XHOCTb U KpYT.
['eomeTprueckue
MTOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JIHaMETpP UX CBOMCTRBA.
KacarenpHas

K OKPY’KHOCTH.
OKpy>KHOCTb,
BIMCAHHAA B yTOJL.

D®opMyJIHPOBATH OIPeIeIeHUsI: OKPYKHOCTHU, XOPAHI,
JIMaMEeTpPa U KacaTelIbHOM K OKpyKHOCTH. U3ydaTrh nx
CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKH.
HccaenoBathb, B TOM 4KCIIE MCIOJb3YS HU(PPOBbIE
pecypehbl: OKPY’KHOCTD, BIIMCAHHYIO B YIOJ; LIEHTP
OKPY>KHOCTH, BHIMCAHHOW B YI'OJI; PABEHCTBO OTPE3KOB
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ITonsitue o 'MT,
MIPUMEHECHUE

B 3a7]a4ax.
buccekrpuca n
CEpEIMHHBIN
MEPIICHIUKYJISIP
KaK F€OMETPUYECKUE
MecCTa TOYEK.
OKpy»HOCTb,
ONMCAHHas1 OKOJIO
TPEYTOJIbHHUKA.
OKpy»XHOCTB,
BIIMICAHHAs

B TPEYTOJIbHUK.
IIpocrenmue
3a1a4u

Ha [IOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBatb MeToa I'MT miist nokasarenbcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIEHINKYIISPOB K CTOPOHAM TPEYTOJIbHHUKA
¢ momoIbso I MT.

OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U OTIMCAHHOU
OKPYKHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI ITUX
OKPY’KHOCTEM.

PemraTs OCHOBHBIE 32124 HA NIOCTPOECHME: YIJIa, PABHOI'O
JTAHHOMY; CEpEIMHHOTO NEPNEHIUKYISIpa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOIAIIEH YEPE3 TaHHYIO TOUKY U
MEPHEHANKYJISIPHON TaHHOU MPSMOi; OMCCEKTPUCHI JaHHOTO
yrja; Tp€yroJibHUKOB

10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBCS ¢ HICTOPHUEH Pa3BUTHUS TEOMETPUU

[ToBTOpeHue, 0600IIeHNE 4 IToBTOpEHUE U Pemathb 3aga4m Ha TOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUU 0000IIIeHHEe OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTAMHU Kypca
MHOHSITUU U METOJOB
Kypca 7 Kiacca
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KUIIACC

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, MOJ00HbBIC
TPEYTOJIbHUKH

Teopema

O MPOMOPIIUOHATBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJIbHHUKA.

HanmenoBanue pazaena | KomnuectBo OcHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB CoJiep)KaHue

UeThIpEXYTOIbHUKA 12 [Tapaiienorpamm, ero | M300paskaTs M HAXOAUTH HA YEPTEkKAX
MIPU3HAKHU U CBOWMCTBA. | YETHIPEXYTOJBHUKH PAa3HbIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONPEIeICHUA: TApAIIIEIOrpaMMa,
napasuieiorpaMMOoB IpsIMOYTOJIbHUKA, poM0Oa, KBajparta, Tpaneluu, paBHOOOKOH
(IpAMOYTOJIBHUK, Tpareuny, NpIMOyTroJIbHOW Tpaneuuu.
pomO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATH IIPH PELICHUH 32124
MIPU3HAKHA U CBOWMCTBA. | MPU3HAKU U CBOICTBA: MapajuieIorpaMma,
Tpanenns. IpsIMOYTOJIbHHUKA, poM0Oa, KBaJpara, Tpaneuuu, paBHOOOKON
PaBHoOOKas 1 Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MIPSAMOYTOJIBHAS IIpumeHsiTh MeTOA YIBOCHUS MEINAHBI TPEYTOJIbHUKA.
Tparenu. Hcnoan3oBath 1upoBbie pecypchl A UCCAEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX (QUTYP.
MEJINAHBI. 3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
[lenTpanpHas
CUMMETPHUS

Teopema dDaneca u Teopema 15 Teopema daneca u IIpoBoaAMTH MOCTPOEHMS C IOMOLIBIO LIUPKYJIS U TUHEUKH

¢ ucnoJyib3oBaHue reopeMel daneca U TEOpEMBI

O MPOIOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJBHUKA NIEPECEKAIOTCS B OTHOU TOUYKE, U HAXOAUTh
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopunoHabHBIE
OTpE3KHU.

enTp macc

B TPEYTOJIbHUKE.
[TonoOHbIe
TPEyTOJbHUKU. TpHu
npuU3HaKa nogoous
TPEYTOJIbHUKOB.
[Ipumenenune
nmoaoous

IIPU pELIEHUU
MPaKTUYECKUX 3a]a4

CBSI3b C LICHTPOM MAacC, HAXOAMTh OTHOLIEHHE, B KOTOPOM
MEJIMaHbI JEIATCA TOUYKOU UX NEPECECUEHUS.

Haxoautps nogo0HbIE TPEYTOJBHUKH HAa TOTOBBIX YEPTEXKAX
C YKa3aHHUEM COOTBETCTBYIOLUX IMPU3HAKOB MOI00US.
PemaTp 3agaum Ha 1OJOOHBIE TPEYTOJIBHUKH C TIOMOILBIO
CaMOCTOSITEIIBHOTO MIOCTPOEHUS YEPTEKEN U HAXO0KIACHUS
NOJI00HBIX TPEYTOJBbHUKOB.

IIpoBoaUTH JOKA3aTEIBCTBA C UCIIOJIB30BAaHUEM
MPU3HAKOB MOJ00US.

Jloxka3bIBaTh TPU NPU3HAKA TOAO0OUS TPEYTOJIbHUKOB.
IIpuMeHsATh [OTy4YEHHBIE 3HAHUS [IPU PEILECHNUN
F€OMETPUYECKUX U NMPAKTUYECKUX 3a7a4.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU

[Imomans. Haxoxnenue
TUIOIIAIEH TPEYTOJbHUKOB
U MHOTOYTOJIbHBIX (PUTYP.
[Tnomany nogooHbIX Uryp

14

CBoiicTBa IOIIAACH
F€OMETPUUECKUX
duryp.

DopMyJIbI

JUTS TITOIIA N
TPEYTOJIbHUKA,
napasjeaorpaMmma,
Tparnemuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

buryp.

OBJaieBaTh NEPBUYHBLIMHU MpPeACTABJIEHUAIMHU 00 0011IeH
TEOpUH III0MmAIU (Mepbl), (POPMYJTUPOBATH CBOWCTBA
TJIOIIA/IU, BBISICHSITh UX HATJISIAHBINA CMBICI.

BoiBoauTh GopMyJIbI TUIOIIAIN TTapasuiesiorpaMmma,
TPEYTOJIbHUKA, TPAleIUU U3 POPMYJIIBI TUTOIIAIN
NpsSIMOYTOJIbHUKA (KBaJpaTa).

BoiBoauTH GOpMYIIBI TUIOMIAIN BBITYKIIOTO
YETHIPEXYTOJIbHUKA Yepe3 IMaroHaau U yroia MexXay HUMHU.
HaxoauTs momanu Gpuryp, n300paxE€HHBIX HA KIETYATOU
Oymare, HCIOJIb30BaTh pazOueHue GUrypbl Ha YacTU U
JIOCTpanuBaHHUE.
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[Tmomaau ¢uryp

Ha KJIeT4aTon Oymare.
[Tnomaau mo100HBIX
uryp.

3agaun

C MPAKTUICCKUM
CoJIep KaHUEM.
Pemenne 3amau

C TIOMOIILI0 METO/Ia
BCIIOMOTI'aTeJIbHOM
TIJIOTIA TN

Pa3oupaTs mpuMepsbI HCIIOIb30BaHHUS BCIIOMOTATSIIBHOM
TUTOIAM JIJIsl PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts 1iomiaau mogo0HbIX Guryp.

BbIncJasTh I0MAAN Pa3InuyHbIX MHOTOYTOJIBHBIX (DUTYD.

Pemath 3a1a4u Ha TUIOMIA/Ib C TIPAKTHYECKAM
COJIepKAHUEM

Teopema [ludaropa u
HayaJia TPUrOHOMETPUH

10

Teopema [Tudaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOTO
yIJIa MpSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIBHOM
TPEYTOJbHUKE.
OcHoOBHOE
TPUTOHOMETPUUECKOE
TOXI€CTBO

Joka3piBaTh TeopeMy [Iudaropa, necnoab3oBarhb €

B IIPAKTUYECKHUX BBIYUCIICHUSX.

DopMyJMPOBATH ONPEICICHHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTro yria, NpPOBePSITh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUYECKUE COOTHOIICHUS

B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIbBHUKAX ¢ yrilamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIIbl MPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOILICHUIN MEXKIAY TPUTOHOMETPUUECKUMU (PYHKIHSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHSATh NOTy4YEHHbIE 3HAHUS U YMEHUS IPU PELIEHUU
NPAKTHYECKUX 3aad.

3HAKOMMTBCS C MCTOPHE pPa3BUTHSI TEOMETPUU
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YTJ1bl B OKPY>KHOCTH.
BnucanHbie B onmMcaHHbBIE
YEThIPEXYTOJbHUKH.
KacarennHbie

K OKpy>xHOCTHU. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LEHTPAJIbHBIE YTJIbI,
YIoJI MEXTY
KacaTeJabHON U
XOPAOM.

Yriael MEXIY
XOpAaMu U
CEKYILINMHU.
Bnoucannsie n
OIMCAHHBIC
YETBHIPEXYTOJIbHUKHU,
UX MPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEICHUU
r€OMETPUYECKHUX
3ajad4.

B3aumnoe
PacCIOJIOKEHUE JBYX
OKPY>KHOCTEH, 00I1I1e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONIPE/EIICHUS, CBSI3aHHBIC

C yriamu B Kpyre (BIUCaHHBIN YToJl, UEHTPAIbHBIN yro).
HaxoauTp BIMCaHHBIE YIJIb, ONUPAIOLIUECS HA OJIHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yTJlax, TEOPEMbI O BIMCAHHOM YETBIPEXYTOIBHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCiE C MOMOIIbIO TU(POBBIX
pECYpPCOB, BIIMCAHHBIE U ONUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOKCTBA U IPU3HAKY NPU PEILICHUU
3a1a4
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[ToBTOpEHKE, 0000IIEHNE
3HAHUU

[ToBTOpEHUE
OCHOBHBIX ITOHSITUHN U
METOJI0B KypcoB 7 U 8
KJIaCCOB, 0000IIeHHE
3HAHUU

PemaTp 3agqaum Ha NOBTOPEHUE, MILTIOCTPUPYIOIINE CBSI3U
MEXAY pa3aIuyHbIMU YacTsIMU Kypca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68
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9 KUIACC

0 MPOU3BEICHUN
OTPE3KOB X0/,
Teopema

HanmenoBanue pazaena | KomnuectBo OcHoBHOE OcHOBHBIE BUBI JCATEIBHOCTA 00YUAIOIIUXCS
(TemnbI) Kypca 4acoB coJiep)KaHue
Tpuronomerpus. Teopembl 16 Onpenenenue DopMyJTHPOBATH ONPeeSIeHU TPUTOHOMETPUYECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIMHA TYIBIX U MPSIMBIX yTJIOB.
Pemienue TpeyronbHUKOB dbynaknuii yrios ot 0° | BeIBOAMTBL TeOpeEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmynbl (c pamuycoM OMUCAHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh (hOpMYyJIbl AJI BHIYMCIEHUS TUI0INAdEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHUEM TCOPEM TPUTIOHOMETPHUH ((I)OpMYJIa
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKTY
Pemenue HUMHU, (OpMYyJIa TUIOIIAN YETHIPEXYTOIBHUKA YepPe3 €ro
TPEYTOIBHHUKOB. JTMArOHAJIK ¥ YTOJI MEXy HUMH).
I[IpakTHdeckoe PemiaTh TpeyroJbHUKH.
IpUMEHEHNE PemaTp npaktuyeckue 3agaqn, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXJEHUIO PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA
[IpeoOpazoBanue moaoousl. 10 [Tonsitue OcBauBaTh NOHSITHE TPEOOPA3OBAHUS TOJOOMS.
MeTpuueckue 0 npeoOpa3oBaHuU HccaenoBath OTHOIICHUE JIMHEWHBIX 2JIEMEHTOB (QUTYDP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUM MOJ00US.
B OKPY>KHOCTH CoOTBETCTBEHHBIE HaxoauTs nmpuMeps! o00us B OKPYIKAIOIICH
AJIEMEHTHI TOAOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUYECKUE COOTHOIICHUS MEXKY OTpEe3KaMu
Teopema XOp/I, CEKYIIHUX U KacaTeIbHbIX C HCHOJb30BAHUEM

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarn reoOMCTPHUYCCKHUC 3aJla4u U 3ala4u 13 peaHBHOﬁ
KHN3HH C UCIIOJIB30BaHUECM l'IOI[06HI>IX TPEYTOJIbHUKOB
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0 IPOU3BEJCHUM
OTPE3KOB CEKYILHX,
TeopemMa o KBajapare
KacaTeJabHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
DuU3NYECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue Bexropa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatet
BEKTOpA.

CkansipHoe
IPOU3BEICHUE
BEKTOPOB, €0

Hcnonb30BaTh BEKTOPHI KaK HAIPABJICHHBIE OTPE3KU,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeaesIeHUusi CyMMBI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCJI0, HCCJIe10BATh
TF€OMETPUYECKUIA U (PU3NYECKUI CMBICIBI ITUX ONepaIuil.
Pemiarb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP IO JBYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb3oBaTh CKAIPHOE NIPOU3BEAEHNE BEKTOPOB,
BbIBOJUTH €0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, pa3HOCTh U CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpPAUHATAX.

IIpuMeHSITH CKaNspHOE MPOU3BEICHUE 11 HAXOXKIACHUS
JUIMH U YTJIOB
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MIPUMEHEHHE
JUIA HAaXOXKICHUS
JUTUH U YTJIOB.
Pemenne 3anau

C TIOMOLIBIO BEKTOPOB.
[IpumeHeHne BEKTOPOB

JUISL peLIeHus 3a/1a4
busuku

JlexkapTOBBI KOOPAUHATHI
Ha IIOCKOCTH

JlekapTOBBI
KOOPJMHATBI TOYEK
Ha IUIOCKOCTH.

YpaBHEHUE TTPAMO.

YpaBHeHne
OKPY>KHOCTH.
Koopannatel Touek
nepecevueHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPY PELICHUU
F€OMETPUYECKHUX

3aJa4, MIPaKTHYCCKUX

3aJgad

OcBauBath NOHATHE NIPIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE NIPSIMOM U OKPYXHOCTH. BbIaeasaTh
MOJIHBIN KBaJpaT JJI HaXO0KECHUS LIEHTpa U paguyca
OKPY’KHOCTH I10 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPY’KHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOICTBA YII0BOro KO3 PUIMEHTa IPSIMOM
IIPYU PELIEHUU 33124, JJIS1 ONPEIECIICHHS PaCIIONOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PELICHUH T€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JJIsl TOCTPOCHHS] MAaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO ] KOOPIUHATY).
IMoab30BaTbest 111 IOCTPOCHUS U UCCIIEA0BAHUM
IU(POBBIMH PECYPCAMH.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JImuHa OKpYKHOCTH U
MJI0IIA/Ib KPYTa.
Brruucnenue nomanen

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucmao nt. Jlnvaa
OKPYXHOCTH, 1yTH
OKPY>KHOCTH.
Pagnannas mepa
yria.

[Inomane kpyra,
CEKTOpa, CETMEHTA

®opMyJMPOBATH ONPECICHUE MPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.

IToab30BaTbLCA TOHATHEM JJIMHBI OKPYKHOCTH, BBC,ZIéHHLIM

C TIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeleJIsATh
YUCJIO T, JUIMHY AYTH U paJuaHHyI0 MEpy yria.
IIpoBoauTh Mepexox OT paguaHHOM MEpHI yria

K IPaJlyCHOM 1 HA0OOPOT.

OnpenensiTth I0NaAb Kpyra.

BoiBoauTh popmy.ibl (B rpajyCHON U paJuaHHON Mepe)
JUTSL IJTAH IYT, TUTOIIA/Ied CEKTOPOB U CETMEHTOB.
BbruncjasaTh miomaan Guryp, BKIOYAKOMINX JIEMEHThI
OKpPY>KHOCTH (Kpyra).

Haxoaurts miomany B 3a1a4ax peaibHOW )KU3HU

JIBU>KEHUSI TTTIOCKOCTH

ITonsTue o nBMKESHUHU
TIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
[Iprnmenenue

IIpY PELICHUM 3a/1a4

Pa30upaTte npuMepsl, HUTFOCTPUPYIOIIUE TTOHITHUS
JIBHKCHUSL.

DopMyJTHPOBATH ONIPEACIICHUS NTapALIEIBHOTO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOIUTh HEMOABKHBIE TOUKHU.

HaxoauTh LHEHTPBI U OCH CUMMETPUM MpoCcTeHIuX Guryp.
IIpumeHsiTh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pelIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupaTh NPUMEPHI).
Hcnmonb30BaTh 11 NOCTPOEHUS U UCCIIETOBAHUI

M pOBBIE pecypChbl

[ToBTOpEeHUe, 0600IICHNE,
cHCTEMAaTH3aIs 3HaHUI

[ToBTOpEHUE
OCHOBHBIX MOHATUHI U

OnepupoBath NOHATHAMM: UTYpPA, TOUKA, IPsIMAs, yToOJI,

MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUIN
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METOJI0B KypcoB 7—9
KJ1aCcCOB, 0000IIIeHE
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBorcTBa. M3zmepenue
F€OMETPUYECKUX
BEJINYVH.
TpeyroapHuKH.
[TapannensHbie 1
NEPIEHINKYJIIPHBIE
npsiMBbIE.
OKpY>KHOCTb U KpYT.
I'eomeTpuueckue
MTOCTPOCHUS. YTJIbI
B OKPYKHOCTH.
Bnucannsie n
ONIMCaHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsimas u
OKPY>KHOCTb.
YeTpIpEXYTrOJIbHUKH.
Bnucannsie

TPEYTOJIbHUKH, IPIMOYTOJIBHBIN TPEYTOJIBHUK, MEINAHA,
OHMCCeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJIIEIOTPaMM,
poMO, IPSMOYTOJIBHUK, KBaIpaT, TPaIeluus; OKPYyKHOCTb,
KacarelibHas;, paBEHCTBO U 1o00ue Gpuryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISIPHOCTD
IIPSIMBIX, YTOJI MEKY NPSIMBIMUA, CAMMETPUSL OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBatrb GopmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH W TUIOLIAJN KpPyTa,
00BEMa MPSIMOYTOJIBHOTO MapajieJenumnea.
OnepupoBarh NOHATHUSAMM: TIPAMOYTOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BAaTh 3TH ITOHATHUS JJI5
IIPEJCTABJICHUS JaHHBIX U PEUICHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX YYEOHBIX MPEIMETOB.

PemiaTs 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSITHUH,
WJUTIOCTPALMIO CBSA3EM MEXKTY Pa3IMYHBIMU YaCTSIMH Kypca.
Bpi0upaTh MeToA 1Jis pelICHHs 3a/1a4u.

PemiaTh 3agaum U3 MOBCEAHEBHOM KU3HU
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Y OTIMCAHHBIE
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenne o0mumx
TPEYTrOJIbHUKOB.
[IpaBusnbHbIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
Jpmxkenus. Ilogooue.
CummMmerpus.
[Inomans.
Brruucnenue
romanen. [hnomanu
no1I00HBIX GUTyYp.
JlekapToBbI
KOOPAWHATHI HA
MIJIOCKOCTH.

BekTopsl

Ha IUIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

68
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OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM 1IMGPOBOM MHUpPE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJBIITYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS IPAKTUUCCKUX TMPUIIOKCHHM, TaK U KX POJTH
B 00pa3oBaHWHU, HEOOXOIUMOM KaKJIOMY 4YelloBeKy. Bo3pactaeTr umcio mnpodeccuid,
Ipy OBIAJCHUM KOTOPBIMH TpeOyercs Xopoiuas ©0a3oBas MOATOTOBKAa B 00JacTH
BEPOSITHOCTH M CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJISI TIPOJOJKEHUS 00pa30BaHUs U
JUTS yCTICITHOM Mpo¢heCCHOHANIBHON Kaphephl.

Kaxip1i1 4esnoBek MOCTOSIHHO MTPUHUMAET PEIIeHUs Ha OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A i1 00OCHOBAaHHOTO TPHUHSATHS PEIICHUS B YCIOBHSAX HEIOCTaTKa WIIN
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpOomo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIIICHHE.

NmeHHo mo3ToMy OCTpO BCTaia HEOOXOAUMOCTh C(POPMUPOBATH Y 0O0YUAIOIITUXCS
(GyHKIMOHATIBHYIO TPAMOTHOCTh, BKJIIOYAIOIIYI0 B CceOs B KayecTBE HEOThEMJIEMOU
COCTABJISIIONICH YMEHHE BOCIPUHUMATh M KPUTHYCCKH aHAIM3UPOBATh HMH(POPMAIIHIO,
MPE/ICTABICHHYIO B PAa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOM3BOAWTH IMPOCTEHUINNE BEPOSITHOCTHHIE
PaCU€THl.

3HaKOMCTBO B y4€OHOM Kypce€ C OCHOBHBIMU MIpPHHIIMIIAMHU cOOpa, aHalu3a |
MIPEACTABIICHUS] JAHHBIX W3 Pa3IUYHBIX cdep KuU3HM 0OIecTBa W TOCYIapCTBa
npuoOniaeT oOydJarommxcs K OOIIECTBEHHBIM HWHTepecam. M3ydyeHue OCHOB
KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3aluud Iepedopa W TojcyéTa dHcia
BapUAHTOB, B TOM YHCJIC B TNPHUKJIAJHBIX 3ajJadaX. 3HAKOMCTBO C OCHOBAaMH TEOPUH
rpadoB co37a€T MareMaTH4ecKuil (QpyHIaMeHT Juisi (OPMUPOBAHUS KOMIICTCHIIUNA
B oOsactTh WHPOPMATUKH M IU(POBBIX TeXHOJOTHH. [IpW WM3ydeHWW CTATUCTUKH H
BEPOSITHOCTH OOOTAIIAlOTCs MPEJCTaBICHUSI O0ydYalOImUXCS O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro MccienoBaHus, GOpMHUPYETCS MOHUMAHUE POJHM CTATHUCTHKU Kak
WCTOYHHWKA COIMAIBHO 3HAYMMOW WHGPOPMAIMM MW  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTCTBMY ¢ JAaHHBIMH LIETISIMU B CTPYKTYpE MPOrpaMMbl YIEOHOTO Kypca
«BeposATHOCTB M CTaTHCTHKA» OCHOBHOTO OOIIEro 0Opa30BaHUs BBIACICHBI CICIYIONINE
coJiep KaTelIbHO-MeTomnueckne JuHuM: «lIpencraBmeHne AaHHBIX W OINKCATEIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpUKN», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanne muann «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CIIY>)KUT OCHOBOM 111 (POpMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(GOpPMAILIUEH: OT YTCHUS U
WHTEpHpeTanuu WHOOpPMAIMU, TPEACTaBICHHOW B TaONMIIaX, Ha JIUarpamMmax |
rpadukax, 10 cOopa, IpeaCTaBICHUS U aHAJIM3a JaHHBIX C UCIOJIb30BaHUEM
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CTAaTUCTUYECKUX XapaKTEpPUCTUK CpPEeOHUX M pacceuBaHus. Paborasg ¢ JaHHBIMY,
oOydaroluecsi ydarcsl CUMThIBaTh W HMHTEPHPETUPOBATH JIaHHBIC, BBIJBUTATD,
apryMEHTUPOBATh U KPUTUKOBATh POCTEMNILINE TUIOTE3b], PA3MBILUIATH HaJl aKTopamu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, M OLIEHHBaTh WX BIUSHUE HAa pPacCMAaTPUBAECMBIE
BEJIMYUHBI U ITPOLIECCHI.

VHTYyUTUBHOE TIPEACTABICHHE O CIy4YallHOM W3MEHYMBOCTH, HCCIEIOBAaHUE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM JJISI U3y4YECHUS
TEOPHUH BEPOSATHOCTEN. boJbIIOE 3HaUEHNE UMEIOT NTPAKTHYECKUE 3aaHus, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMH BEPOSATHOCTHBIMU MOJEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONOJ00us CIy4ailHOro COOBITHSI.
[Tpu u3yueHun y4eOHOTo Kypca 00ydaroluecs: 3HAKOMATCS C MIPOCTEHIIIMMUA METOaMU
BBIYKCIICHUSI BEPOSATHOCTEH B CIIy4allHBIX HKCIIEPUMEHTaX C pPaBHOBO3MOKHBIMHU
JIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMHU 3aKOHAMH, ITO3BOJSIOIIMMH CTABUTh U
pemath 6osee ciokHbIe 3a1aul. B yueOHbINM Kypc BXOIAT HayaldbHbIC MPEACTABICHUS
O CITy4alHbIX BEJIMYMHAX M MX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeGHOro Kypca OCYILIECTBISETCA 3HAKOMCTBO OOYyYaroUuxcs
C MHOXECTBAMU M OCHOBHBIMHU ONEpPALMSIMHU HaJ MHOXXECTBAMHU, PAaCCMaTPUBAIOTCA
IpUMeEpPbl NPUMEHEHHS I pEeIeHUs 3aj]ady, a TakKe MCIOJIb30BaHUS B JIPYTUX
MaTeMaTHUYECKUX Kypcax U y4eOHBIX IpeaMeTax.

B 7-9 knaccax usyuaetcst yaeOHbI Kypc « BepoSTHOCTh U CTAaTHUCTHKA», B KOTOPBIHA
BXOJAT pazzensl: «I[IpencraBnenre TaHHBIX U ONUCATENbHAS CTaTUCTUKAY,
«BeposTHOCTEY, «D1eMEeHThl KOMOMHATOPUKNY, «BBeeHne B TeOpHIo rpadoBy.

OO11ee yuciI0 YacoB, PEKOMEHIOBAHHBIX ISl H3y4YEeHUs Y4EOHOTro Kypca
«BepostHoCcTh U craTrcTuKa», — 102 waca: B 7 wiacce — 34 yaca (1 wac B Henenmo),
B 8 kmacce — 34 vaca (1 yac B Hezeno), B 9 kinacce — 34 yaca (1 4ac B Hezemio).

COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienrie TaHHBIX B BUE TaOJIHII, TUarpaMm, rpa)ukoB. 3am0JIHEHUE
Ta0JIMI], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
UYrenne rpadukoB peanbHbIX MpolieccoB. V3Breuenne nHpopManuu U3 auarpamMm U
Ta0JINII, UCTIONB30BAHNE U UHTEPIPETALUS JaHHbIX.

OnucarenpHasi CTaTUCTHKA: cpeAaHee apudMeTHYecKoe, MeJIuWaHa, pa3max,
HanOoJIblIIEE U HAMMEHBIIIEE 3HAUeHHsI HA0Opa YUCIOBBIX JaHHBIX. [[prumeps! ciayyaiiHoi
U3MEHYHUBOCTH.

CrnyyaliHbIil SKCIEPUMEHT (OIBIT) U CIy4daifiHoe coObITHe. BeposSTHOCTh U yacToTa.
Pob MasioBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOIIIECTRBE.
MoHeTa 1 urpajbHas KOCTb B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pedbpo. Crenens BepiuHbl. Yncio pédep U cymMmapHasi CTETICHb
BepuinH. [IpencraBnenue o cesizHoctu rpada. Lenu u nukiel. [Tytu B rpadax. O0xon
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rpada (ditnepoB myTh). [Ipencrabienue o0 opueHTUpoBaHHOM rpade. Pemenue 3amau
C TIOMOTITBIO TpadoB.

8 KJIACC

[IpencraBieHue qaHHBIX B BUIE TAOIUIL, TUarpaMm, rpauKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKeCTBO. Oniepauy HaJ MHOKECTBAMMU:
oObeIMHEHUE, TepecedeHne, nonojaHeHue. CBoicTBa onepanuuil HaJl MHOXKECTBAMHU:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpauyeckoro MpenCcTaBICHUs MHOXXECTB U1 ONHCAaHUS peajbHBIX IPOLECCOB U
SIBJICHUM, ITPU PEIECHUY 3a]a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucriepcuss M CTaHOAPTHOE OTKJIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cirydaiiHOro omnbiTa. CiayuaiiHble coObITUS. BeposiTHOCTH
coObITHI1. ONBITBI C PAaBHOBO3MOYKHBIMHU 3JEMEHTAapHBIMU COOBITUSMU. CiyyalHBbIN
BbIOOp. CBsI3b MEXKAY MAJIOBEPOSTHBIMU M TPAKTUYECKH JIOCTOBEPHBIMU COOBITHUSMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHWUE BHUCSYEH
BEpUIMHBI, CBSI3b MEXKIY YHCIOM BEpIIMH U 4ucioM peEdep. IIpaBuino yMHOXKEHUS.
Pemenue 3a1a4 ¢ momouisio rpagos.

[IpotuBonomnoxueie coobiTud. uarpamma Jiisiepa. OObeAMHEHUE U TTEPECEUCHHE
coObiTnii. HecoBmectHble coObiTHs. Dopmysia ciiokeHUsT BEPOSITHOCTEH. Y CIIOBHAA
BeposiTHOCTh. [IpaBuno ymHoxkenusi. HesaBucumbie coOwitusi. IlpencraBnenue
DKCIIEPUMEHTAa B BHUJAE JepeBa. PelleHne 3amad Ha HAaXO0XKIEHUE BEPOSTHOCTEN
C IOMOIIIBIO JIEpPEBa CIIy4YalHOTO SKCIIEPUMEHTA, [uarpaMm Jiepa.

9 KVIACC

[IpencraBienne MaHHBIX B BUJIE TaOJUIl, AUarpaMm, rpadukoB, UHTEpHpETAIUs
JTaHHBIX. UTeHHE U TOCTpOeHUE TabuIl, AuarpaMM, rpauKoB 1o peaabHbIM JaHHBIM.

IlepecranoBku u Qakropuan. CoueTaHuss U YUCIO coYeTaHUH. TpeyroJbHHUK
[Tackains. Pemenue 3amay ¢ MCHOMb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BepoATHOCTh. CrydailHBIH BBIOOp TOYKH U3 (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

Ucneitanne. Yenex m Heygaya. Cepusi ucnbITaHuil 10 nepBoro ycmexa. Cepust
ucnbeITanuii bepaym. BeposatHocTu coObITHIT B cepun ucnibiTaHui bepryu.

CnyyaiiHas BelMYMHA W pacOpelelieHHe BepoATHOCTEe. MaremaTtudyeckoe
oXugaHue u aucnepcus. [Ipumepsl MaTeEMaTHYECKOTO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEOHEr0 3HAYCHUS BEIMYMHBL. MareMaTu4ecKoe O0XKUIAHWE U AUCIIEPCUS CIIyYalHON
BEJIMYMHBI «YHUCIIO YCIEXOB B CEPUU UCTIBITAHUN bepHymm.

[Tonsatue o 3akoHe OoJbIIKNX yncel. Mi3mMepeHne BeposSTHOCTEH C MOMOIIbIO YacTOT.
Ponp u 3HaUeHNE 3aKOHA OOJIBIITUX YMCETT B IPUPOJE U OOIIECTBE.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yJbTaTHl OCBOCHUS TPOrPaMMbl Y4EOHOTO Kypca K KOHITY
oOyueHnus B 7 Kjacce:

Yurate wuHpOpMaLMIO, NPEACTABICHHYI0 B Ta0iaumax, Ha Jguarpammax,
IPEACTABIIATH JaHHBIE B BUJIE TAOJML, CTPOUTH TUAarpaMmbl (CTOJIOMKOBBIE (CTOJIOYATHIE)
U KPyTOBBI€) [0 MaCCHBAM 3HAUYEHUM.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIE, NIPEACTABICHHBIC
B TabnuIax, Ha quarpammax, rpadukax.

Hcnonb30Bath A1 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU: CPEAHEE
apupMeTnYecKoe, MeInaHa, HanboJIbIIee U HAUMEHBIIEE 3HAYEHUS, pa3Max.

HmeTs npeicTaBieHue o CilydaiiHOM N3MEHYMBOCTH Ha IpUMepax 1eH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEACTaBICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHbIe peE3yJIbTaThl OCBOCHUS MPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyueHus B 8 kiacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MHMOOPMAIIHMIO, MPECTABICHHYIO B BHJIE TaOIMII,
auarpamm, rpauKoB, IPEICTaBIsATh JaHHbIE B BUE Ta0JIUIl, [uarpaMM, rpauKoB.

OnuceIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX NTOKA3ATENEN: CPEAHUX 3HAUEHU
1 Mep paccerBaHus (pa3Max, TUCIICPCHS M CTaHIAPTHOE OTKJIOHECHHE).

HaxoauTh 9acTOTBl YHCIOBBIX 3HAYEHWM M YacTOTHI COOBITUHM, B TOM YHCIE
10 pe3yJIbTaTaM U3MEpPEHUN U HAOIIOCHHUH.

Haxonutb BEpOSTHOCTH CIy4alHBIX COOBITHM B OIBITaX, 3HAas BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B OIIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHSIMH.

Hcnonb3oBath rpadudeckde MOJEIH: JEPEBO CIYyYallHOTO JKCIIEPUMEHTA,
JAarpaMMBbl DWiiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOJIMHOKECTBO, BBIMOJHATH OIEpaIUU
HaJl MHOKECTBaMU: 00bEIMHEHUE, TIepeceUeHUe, AOMOTHEHUE, TTIEPEUUCTIATh dJIEMEHTHI
MHOECTB, IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe MpeCcTaBICHUE MHOXKECTB M CBSI3€M MEXKIy HUMH
JUIS. ONMCAHUS IPOLIECCOB U SIBJIEHWW, B TOM YMCIIE IIPU PEIICHUH 3a4ad U3 APYIUX
y4eOHBIX MPEIMETOB U KyPCOB.

[IpeameTHBIC pE3yJIbTaTBl OCBOCHUS TPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyuenus B 9 kiacce:

W3Bnekath u mpeoOpa3oBbIBaTh MH(YOPMAIHMIO, MPEACTABICHHYI0 B Pa3IMYHBIX
UCTOYHUKAX B BHJE Ta0null, auarpamm, rpadukoB, MPEACTABIATH JaHHbIE B BHJE
TabNIUI, IUarpaMm, rpauKoB.
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Pemates 3amaun = OpraHuM30BaHHBIM  MEepeOOpPOM  BApUAHTOB, a  TaKXkKe
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUJ U METOOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKHU JIJI1 MACCUBOB YUCJIOBBIX JAHHBIX,
B TOM YMCJIE€ CPEHUE 3HAUCHUS U MEPBI pACCEUBAHUS.

HaxoauTe 9acTOThl 3HAYEHWW M YACTOTHI COOBITHSA, B TOM 4YHCJIE IOJIB3YAChH
pe3yJibTaTaMu POBEAEHHBIX U3MEPEHUIN 1 HAOIIOCHU.

HaxoauTh BeposSTHOCTH CIy4ailHbIX COOBITUN B MU3YyUYEHHBIX OMBITaX, B TOM YHCJIE
B OIIBITaX C PAaBHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX HCIIBITAHHUM
J10 TIEPBOTO yCIEXa, B CEPUAX UCIBITAHUNA bepHyum.

Nmeth npeacTaBiieHUE O CIy4allHOW BEJIMYMHE U OPACPEACICHUN BEPOSTHOCTEM.

Nmetr mnpencraBieHWe O 3aKOHE OOJBIIMX YUCET Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIYJaitHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIITNX YUCEI
B MIPUPOJIC U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue paznena |KommuectBo OCHOBHOE COJIEpKAHUE OcCHOBHBIE BUIBI JICATEIIBHOCTH O0YYaIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBnenne JaHHBIX OcBauBaTh COCOOBI NMPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIYUCJICHUS 110 TaOJIUYHBIM
na"aeIM. M3Biieuenne u
WHTEpHpeTalus TaOIMIHbBIX
nanHbiX. [IpakTnaeckas
pabota «Tabauibn.
['paduueckoe
MPEACTABICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX )
auarpamM. UreHue u
MIOCTPOCHUE AUATPAMM.
[Ipumepsl gemorpapuyecKkux
JarpamM.

[IpakTrueckas padorta
«JlnarpaMmbD»

CTATUCTUYECKUX JIAaHHBIX U YUCJIOBBIX MACCUBOB
C TIOMOIIBIO TaOIHI] U TMarPaMM C UCTIOJIb30BaHUEM
aKTyaJbHBIX U BXXHBIX JAaHHBIX (IeMorpadudeckue
JTAaHHBIE, POU3BOJICTBO MPOMBIILIICHHON U
CEJIBCKOXO3SMCTBEHHOM MPOAYKIIUHU, OOIIIECTBEHHBIC
U IPUPOHBIC SIBIICHUSA).

N3yuaTh MeToabl pabOTHI C TAOJIUYHBIMU U
rpagUIECKUMHU TIPEACTABICHUSIMU JaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTAaTUCTHKA

Yucnossie Habopw. CpeaHee
apu(pMeTHYeCcKoe.
Menuana ynciioBoro Habopa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa
[EHTPaJbHON TEHJICHIINM (Mepa IIEHTpa), B TOM YHUCIIe
cpenHee apumMeTHIecKoe, MeuaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonblee 1 HauMeHbIIIEe

3HA4YEHUS] YUCIOBOTO HAOOpA.

Pasmax

OnuceIBaTh CTATUCTUYECKHE JIAHHBIE C TOMOUIBIO
CpenHero apuMeTHueckoro U Meauanbl. Pemars
3a/1ayu.

HM3yuyarh cBOMCTBA CPEIHUX, B TOM YHUCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHA: HAUOOJbIIEE U HAMMEHBIIIEE
3HAYEHUS YUCITOBOTO MACCUBA, pa3Max.

Pematsb 3agaum Ha BEIOOp criocoOa onmucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOJON TaHHBIX U
LEISIMU UCCIIEI0BAHUS

CnyuaiiHasi UBMEHYMBOCTh

CnyyaiiHasg U3MEHUYHUBOCTh
(mpumepsr). Yactora
3HAYEHHI B MACCHBE
JIaHHbIX. [ pynmupoBka.
I'mcrorpaMmel.
[IpakTrueckas pabota
«CryyaiiHasi U3MEHUYUBOCTHY

OcBauBaTh NOHATHS: YACTOTA 3HAYCHUMN B MaCCHUBE
JIAHHBIX, TPYNIIUPOBKA JIAHHBIX, THCTOTPAMMa.
CtpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
NnoAOMpPAaTh MOJIXOAANIMN 1Iar TPyHIUPOBKH.
OcBauBaTthb rpadrueckue NpeacTaBIeHus pa3HbIX
BHUJIOB CITy4allHOW U3MEHYMBOCTH, B TOM YHCIIE

C TIOMOIIIBIO IIU(POBBIX PECYPCOB, B XOJIC
IPaKTUYECKON padOThI

Brenenue B Teoputo rpados

['pad, BepumHa, pedpo.
IIpencraBnenue 3a1aumn

¢ momorsio rpada. CreneHb
(BaJIEHTHOCTD) BEPIIUHBI.
Yucno pédep u cymMmapHas
creneHb BepimH. Lens u

OcBauBathb nousATHA: rpad, BepuinHa rpada, pedopo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA: IYTh B rpade, 3ijiepoB MyTh,
o0xon rpada, opueHTUPOBaHHBIN Tpad.

PemiaTh 3a1a4M Ha ITOMCK CYMMBI CTENIEHEN BEPILINH
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k. [lyts B rpade.
[Ipencrasienue o CBI3HOCTH
rpacda. O6xon rpada
(21J1IepOB IMyTh).
IIpencrasnenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck o6xoja rpada, Ha MOUCK MyTeH

B OPMEHTHPOBAHHBIX rpadax.

OcBauBaTh cnoco0bI IPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TCOPUH BEPOATHOCTEH, IPyTUX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (yHKIIMOHATLHBIC
COOTBETCTBUS) HA IIpUMeEpax

BeposTHOCTh M yacToTa
CIIy4aifHOTO COOBITHS

City4aitHblil ONIBIT U
CIIy4aifHOE COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITus. Posb
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOuiectBe. MoHeTa u
UrpaibHas KOCTb B TEOPHUH
BEPOSITHOCTEM.
[Ipaktruueckas pabota
«YacToTa BbITIaZICHUS OpJIay

OcBauBaTh NOHATHA: CIIyYalHBIA ONIBIT U
clly4aifHOe COOBITHE, MAJIOBEPOSITHOE U MPAKTUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuarh 3Ha4MMOCTh MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX IPUMEPaAX
(aBapuu, HECUACTHBIE CTy4Yau, 3alUTa IEPCOHATBLHOMN
uH(opMaiim, nepenayda JaHHbIX ).

N3yuyaTh posib KIaCCUUYECKUX BEPOSITHOCTHBIX
Moenel (MoHeTa, UrpabHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha0Juronath 1 M3y4aTh 4acTOTY COOBITUN B IPOCTHIX
HKCIIEPUMEHTAaX, B TOM YUCJE C MOMOIIBIO IIUPPOBBIX
PECYpPCOB, B X0JI€ IPAKTUYECKON pabOThI

O06o061enue,
CUCTEMATHU3AINS 3HAHUU

[IpencraBneHune NaHHBIX.
OmmcarenbHas CTaTUCTHKA.
BeposTHOCTS citydaitHOTO
cOOBITHA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemartsb 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JAHHBIX C TIOMOIIIbIO U3YUYEHHBIX XapaKTEPUCTUK.
OO0cy:kaaTh NPUMePHbI CITy4alHbIX COOBITUH,
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MaJIOBEPOSTHBIX U MPAKTUYECKU TOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJIU B IPUPOIE U KU3HU
YeJoBeKa

OBHIIEE KOJIMYECTBO
YACOB I10 [TPOI PAMME

34
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8 KJIACC

7 xJjacca

OnucarenbHasi CTAaTUCTHKA.
CityyaiiHasi ©3MEHYMBOCTb.

Cpennue uncioBoro Habopa.

Cnyyaiinbie cOOBITHS.
BeposTHOCTH 1 YaCTOTBHI.
Kiaccnueckne monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UrpajibHasi KOCTh

HanmenoBanue pasznena |KoaumaecTtso OcHOBHOE coaepKaHue OCHOBHBIE BUIbI AE€ATEIBHOCTH O0YUaIOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHBIX. IToBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY

3HAHUMU.

Pemiars 3aga4m Ha IpEACTAaBIEHUE U ONIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pewmiats 3aga4u Ha IpeACTaBICHUE IPYIIIIUPOBAHHBIX
JTAaHHBIX W OMIMCAHUE CITyYalHOM U3MEHYMBOCTH.
Pemiateb 3aga4mn Ha onpeAEIEHUE YACTOTHI
CIIy4allHBIX COOBITUH, 00CYX/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITUI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyYalHbIX COOBITUMN, UX
PO B PUPOJIE U )KU3HU YETOBEKA

OmnucareapbHas CTAaTUCTUKA.
PaccenBanne JaHHbIX

Otknonenus. Jucnepens
YUCJIOBOTO HAabopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel pacceuBaHus

OcBauBaTb NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OIIMCAaHUA paCCCUBAaHUA JAaHHBIX.

BLIIIBI/IFZIT]) rUNnoTe3nl 00 OTCYTCTBUH WJIM HAJIMYINHU
CBA3H 110 JuarpamMmam pacCCBaHU:.

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUs 110 HMCIOIIUMCA
JaHHBIM, B TOM YHCJIC C ITIOMOIIBIO KOMIIBIOTEpA
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MHoOXecTBa

MHOKeCTBO, ITOAMHOXKECTBO.
Onepatuy Haj
MHO>KECTBAMHU:
o0beIMHEHNE, IEpeCceUeHuE,
JIOTIOJTHEHUE.

CaoiicTBa ornepauuii

HaJ] MHOKECTBAMHU:
NEePEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOE,
BKITFOUCHUSI.

['paduueckoe
peJICTaBICHNUE

MHO’KECTB

OcBauBaTh NOHATHA: MHOKECTBO, JJIEMEHT
MHO>K€ECTBA, [I0JIMHOKECTBO.

BoInoJIHATH onepanum HaJl MHOXXECTBAMMU:
o0beIMHEHNUE, IEpeceUeHre, T0NOTHEHHE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHHU, IPU PEILICHUU 33]1a4 U3 APYTUX y4eOHbIX
IIPEAMETOB U KYpCOB

BeposTHOCTB Ciiy4allHOTrO
cOOBITHUS

DnemMeHTapHbIe COOBITHS.
Cnygaitabie cOOBITHS.
biaronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BeposiTHOCTH COOBITHI.
OnBITH C PAaBHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crny4alinbiii BEIOOD.
[IpakTrueckas paborta
«OnbITHI

C pPaBHOBO3MO>KHBIMU

OcBauBaTh MOHSITHSI: DJICMECHTAPHOE COOBITHE,
CITy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOUIUX DJIEMEHTAPHBIX COOBITHI,
PABHOBO3MOXKHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIyYalHOTO OIBITA.

Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMH, B TOM YHCIIC

C IMMOMOUIBIO KOMIIBIOTEPA.
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AJIIEMCHTapHBIMU
COOBITHUSIMU

IIpoBoAUTH U N3y4YaTh ONBITHI

C pPaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/1€ MPaKTUYECKON pabOThI

Beenenue B Teoputo rpados

Hepeso. CBoiicTBa aepena:
€AUHCTBEHHOCTh ITyTH,
CyIIECTBOBAHUE BUCSUYECH
BEPILUHBI, CBSI3b MEX]TY
YUCJIOM BEPIINH U YUCIOM
pe€o6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak rpad 0e3 1ukia,
BHCsUas BepiinHa (JIUCT), BETBb JIEPEBa, MyTh

B JIEpEBE, TNaMETP JIEPEBA.

N3yyars cBOMCTBA JepeBa: CyLIECTBOBAHUE BUCAYECH
BEPIUMHBI, €AUHCTBEHHOCTD ITyTU MEXAY IBYMs
BEPIIMHAMHU, CBSI3b MEXK/TY YUCIIOM BEPIIUH U YHCIOM
péoep.

Pemiathb 3aga4m Ha TOUCK U TIEPEUUCIICHUE ITYTEU

B JIEpEBE, ONPECIICHUE YUCIIa BEPIIUH WK pEOEp

B JiepeBe, 00X0]1 OMHAPHOTO JIEpeBa, B TOM YHUCIIE

C IPUMEHEHHUEM TPaBUJIA YMHOKECHUSA

Cmygaitabie COOBITHS

[IpoTHBOMNOI0KHOE COOBITHE.
Juarpamma Ounepa.
OObenMHEeHNE U TIEpeCceUeHNe
cobsiTuil. HecoBmecTHbIE
coObITusi. @opMmyiia
CJI0KEHUSI BEPOSATHOCTEM.
[IpaBuio yMHOXEHUSA
BEPOSITHOCTEU. Y CJIIOBHAS
BeposiTHOCTh. He3aBucrumblie

OcBauBaTh NOHATHS: B3aUMHO TPOTUBOMOJIOAKHBIE
COOBITHSI, OTIepallUU HAJl COOBITUSIMU, O0ObETMHEHUE U
nepecevueHne coobITUl, AuarpamMmma Jitnepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS

JBYX COOBITUM ((hOPMYJIBI CIIOKEHUS BEPOSTHOCTEH ).
Pemarts 3agaum, B TOM 4KCJI€ TEKCTOBbBIC 3a/1a4U

Ha OTpeJielICHIE BEPOATHOCTENH O0BEIMHEHUS U
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coosiTus. [IpencraBnenue repeceueHusi COOBITUHN ¢ TTIOMOIIBIO YHCITIOBOM
CIIy4alHOI'0 KCIIEPUMEHTA psIMOM, uarpamm Ditiepa, PopMyIIbl CII0KEHUS

B BUJIC JIepeBa BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEN, YCIIOBHAS BEPOSTHOCTh, HE3aBUCHUMBIEC
COOBITHSI IEPEBO CIYYAHOTO OMBITA.

N3yuarts cBolcTBa (ONIpEACICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemars 3agaun Ha onpeiesiCHUE U UCIIOIb30BAHUE
HE3aBUCHMBIX COOBITHH.

Pemiats 3aga4m Ha TOUCK BEPOATHOCTEN, B TOM
YHUCJI€ YCIOBHBIX, C UCTIOJIb30BAaHUEM J€pPEBA
CJIy4allHOTO OTbITa

O606u1eHwue, 4 [IpencraBnenne TaHHBIX. IHoBTOPATH U3yUYEHHOE U BHICTPAUBATH CHCTEMY
CHCTEMATU3ALMS 3HAHUHN OnucarenbHasi CTAaTUCTHKA. 3HAHUM.
['pads1. BepositHOCTB Pemiathb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
CIIy9aifiHOTO COOBITHSI. JTAHHBIX C TIOMOIIBIO H3YYCHHBIX XapaKTePUCTHK.
DneMeHThl KOMOMHATOPUKU Pemars 3agaun ¢ npuMeHeHueM rpados.

Pemathb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aiiHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B OMBITaX

C PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMHU.
Pemarb 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
00BbETMHEHUS 1 TTIEPECCUCHHS COOBITUIH, B TOM YHUCTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U JIEpeBa CIIy4YalHOI'O OIIBbITA.
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Pemars 3agaun Ha niepeyncieHre KOMOMHAIIUMA
(4ncia nepecTaHoBOK, YUCIIa COUECTAHUI),

Ha HaXO0JICHUE BEPOSITHOCTEN COOBITHI C
MIPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIC

C UCIOJIb30BaHUEM TpeyrojbHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I10 [TPOI PAMME

34
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9 KJIACC

8 Kimacca

HaumenoBanue paznena |KoiaumuecTBo OcHOBHOE coJiep>KaHKe OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnbI) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IMoBTOPATH HU3yUeHHOE U BHICTPAMBATH CHCTEMY

OmnucarepHas CTAaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucuMocCcThs COOBITUIA

3HAHUMU.

Pemars 3agaum Ha IpECTaBICHUE U ONMCAHUE
JTAHHBIX.

Pemars 3agaum Ha HaX0XKIEHUE BEPOSITHOCTEN
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YUCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpadyuuecKux
MPEJICTABJICHUH U JepeBa CIIy4alHOIO OIbITA.
Pemars 3agaum Ha nepeyucieHne KOMOMHAIUN
(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HaXOXJICHUE BEPOSTHOCTEU COOBITHI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM YHCJIC

C UCIOJIb30BaHUEM TpeyrojbHuKa [lackamns

DNIeMEHTbl KOMOMHATOPUKH

ITepecranoBku. @axropuain.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyrojbHUK
ITackans. IlpakTuueckas
paboTta «Beruncienue
BEPOSATHOCTEU

C UCIIOJIb30BaHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIOpsAI0UeHHas 1mapa, Tpoiika 0ObEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, COueTaHue, YUCIIO
coYeTaHuu, TpeyrojabHuk [lackans.

Pemars 3aga4m Ha nepeynciIeHre yIOPIOYEHHbBIX
ap, TpOeK, IEPEUHUCIICHUE TIEPECTAHOBOK

Y COYETAaHUU DJIEMEHTOB Pa3JIMYHBIX MHOXECTB.

103



KOMOMHATOPHBIX (yHKITHI
AIEKTPOHHBIX TAOIUI»

Pemiath 3a1a4u Ha IPUMEHEHUE YHCIIA COYCTAHUN

B alireOpe (COKpaIéHHOe YMHOKEHHUE, OMHOM
HproTona).

Pemiath, npuMeHsisi KOMOMHATOPHKY, 3a/Ia4H

Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIHI] B XO€ MPAKTUIECKOM pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTy4daliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IJIOCKOCTHU, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBauBaTh NOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Pemiatsb 3aga4u Ha HAXO0XKIAECHUE BEPOSATHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOp TOYEK

W3 MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka WIH AyTH
OKPYHOCTH, YACJIOBOTO MPOMEKYTKA

Hcneitanus bepryiu

HcneiTanue. Ycnex u
Heynava. Cepus UCTIBITAHUN
JI0 TIEPBOTO yCIexa.
Ucneitanus bepryium.
BepostHOCTH COOBITHI

B CEpUH UCIIBITAHUMN
bepnymmu. [Ipaktnueckas
pabora «cnpiranus
bepnynn»

OcBauBaTh NOHATHSA: UCIIBITAHUE, FJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCIIEX U HEYyAaua), Cepus
VCIBITAaHWW, HACTYIUJIEHUE TIEPBOIO yCIexa
(Heynaum), cepusi ucnsiTanuii bepaysmm.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUM UCTIBITAHUH 10 TIEPBOTO YyCIIEeXa,
B TOM YHCJIE C IPUMEHEHUEM (OPMYIIbI CyMMBI
r€OMETPUYECKOU MPOTrPECCHH.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEU
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnym, Ha HAX0XKIECHUE BEPOATHOCTH
ONPEIEIIEHHOTO YHCIIA YCIIEXO0B B CEPUU UCTIBITAHUMN
bepnym.

N3yuaTh B X0[1€ MPAKTU4YECKOH padoOTHI,
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B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUH UCTIBITAHUMN
bepnymmn

CnyuaiiHas BeIMYMHA

CrnyyaiiHast BEIMYMHA U
pacrpenieneHme
BEPOSITHOCTEN.
MaremaTnieckoe 0KuJaHue
Y IUCTIEPCHUS CIIyHalHOMN
BeJIMYUHBL. [[pumMepbl
MaTeMaTUYECKOTO OKUJIaHHS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYUHBI.

[TonsaTHe 0 3aKOHE OONBIINX
yucei. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [[pumenenne 3akoHa
OOJIBIIINX YUCET

OCBOUTH MOHATHA: CIIyYaliHasl BETUYNHA, 3HAUCHUE
CIIy4allHOM BEJIMYUHBI, PACIIpEICIICHUE
BEPOSTHOCTEM.

N3y4yats 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIIy4alHbIX BEJIMYHUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEJIECHUS], IPYTUe
VM3MEHUYMBBIC BEJIMYMHBI, pACCMaTPUBABILINECS

B Kypce CTaTUCTHKHU), MOJICTIbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIy4YalHBIMH ONBbITAMU
(OpocaHre MOHETHI, HTPATBHOM KOCTH, CO CITyYaliHBIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHUS: MATEMATHYECKOE OKHUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CPENHEE
3HAYEHHE, TUCIIEPCUS CITyYallHOM BEJIMYMHBI KaK
aHaJIOT IUCTIEPCUH YHCIIOBOTO Habopa.

Pemiath 3aga4m Ha BEIYMCIICHHE MAaTEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIe 3371a4, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM OKHIAHUEM U
JUACTIEPCUEH HEKOTOPBIX PACIIPEIEIICHUH, B TOM
YUCJIIC PACIPEACIIECHUS CIIy4YaiiHOM BEIIMYUHBI «YHUCIIO
YCIIEXOB» B CEpUM UCIIBITaHUN bepHyuin.
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H3yyath 4acTOTy COOBITUSI B IOBTOPSIFOIIIMXCS
CJIy4allHBIX OMBITAX KaK CIyYalHYIO BEJIMUUHY.
3HAKOMHUTBCS C 3aKOHOM OOJBITUX urcen (B popme
bepuyn): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

Pemath 3a1aum Ha U3MEpPEHUE BEPOSTHOCTEH

C IOMOIIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA
0O0JBIIMX YUCeN B 000OCHOBAaHUM YaCTOTHOTO METO/Ia
MU3MEPEHUS BEPOATHOCTEMN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKOW yCTOMYMBOCTU B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBILIMX YUCEI B IPUPOJIE U
B )KM3HU YEIIOBEKa

O600uIeHNE, KOHTPOJIb 10 [IpencraBieHne TaHHBIX. IHoBTOPATH HU3yUYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHast CTaTUCTHKA. 3HAHUMU.
BeposaTtHocTh Cliy4aliHOTO Pemarh 3aga4u Ha NpeACTaBICHUE U ONTUCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
xoMOuHaTtopuku. Ciyudaiiele | PemaTh 3agaum Ha HAXOXKJCHUE BEPOSTHOCTEH
BEJINYMHBI U PaCIIpEACICHUS COOBITHI, B TOM YHCJIE B ONBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEN 0ObEIMHEHUSI U ITepEeCeUEHUS
COOBITUM, BBIYUCIISATH BEPOSITHOCTH B OIBITAX
C CEepUsIMU CIIyYalHbIX UCIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI PAMME
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