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IHOACHUTEJIBHASA 3AIITMCKA

[Iporpamma mo Maremaruke s oOydarommxcsa 5—9 kmaccoB B MAOY COII
Ne6 r.HeBbsiHcka pazpaborana Ha ocHoe PI'OC OOO. B nporpamme mo mMareMartuke
YUTE€Hbl UAeH U nosnoxeHus KoHuenmuu pa3BUTUS MAaTEMaTUYECKOro OOpa3OBaHUS B
Poccuiickon @enepanumu.

[IpeameToM mMaTeMaTUKU SIBISIOTCA (PYyHIAMEHTAJbHBIE CTPYKTYPBI HAIIETO MUpPa
— TPOCTPAHCTBEHHbIE (OPMBI U KOJMUYECTBEHHBIE OTHOWICHUS (OT MPOCTEHUIIUX,
YCBaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX
JUTSL pa3BUTHS HAYYHBIX U MIPUKJIAIHBIX WaeH). MaTeMaTuueckue 3HaHUs 00eCTIeUnBaIOT
NOHMMAaHUE NPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCHPUSATHE U UHTEPIPETALUIO COLMAIBbHOM, 3KOHOMHYECKOW, IOJIUTUYECKOU
uH(pOpMaUK, AIOT BO3MOKHOCThH BBINOJHATH PACUYETHI U COCTABIISTH AJITOPUTMBI,
HAaXOJIUTh M  MPUMEHATh  (OPMYJbl, BJIaJACTh MNPAKTUYECKUMH  MNpUEMaMU
T€OMETPUICCKUX U3MEPEHUI U TIOCTPOCHUH, YUTaTh WH(POPMAINIO, TIPEICTABICHHYIO B
BUJIE€ TaONWl, AMarpaMM U rpaduKOB, >KUTb B YCIOBHUSIX HEONPEACIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4yalHbIX COOBITHH.

N3yuyenue MareMaTtuku (popMupyer y oO0ydaroluxcss MaTeMaTU4YeCKUN CTUIIb
MBIIIJICHUSI, TIPOSBIISIONINIICS B ONpeAeEHHBIX YMCTBEHHbBIX HaBblkaxX. OOyuaroiuecs
OCBaMBAIOT TaKW€ NOPUEMBI M METOJBI MBIIUICHUS, KaK WHIYKIHUS W JIeITyKIIUS,
0000111eHre M KOHKpETHU3alusl, aHaJlu3 U CUHTE3, KJacCU(UKaIUs U cUCTeMaTh3alus,

abctparupoBanue u aHasorus. OOBEKTH MATEMATHIECKUX YMO3AKITIOUEHUH, TIPaBUIia
UX KOHCTPYUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX IMOCTPOCHUM, CIIOCOOCTBYIOT
BbIPa0OTKE YMeHUs (OPMYIUPOBATh, 0OOCHOBBIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTMYECKOE MbIlUIeHUE. M3ydueHne MaTteMaTuku 00ecrieurBaeT
dbopMHpoBaHUE AITOPUTMUYECKON KOMIIOHEHTBI MBIIIUICHUS] U BOCIIUTAHUE YMEHUM
JNEWCTBOBaTh MO 3aJaHHBIM  AJICOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHUpOBaTh HOBBIE. B mporecce pelienus 3a1a4 — OCHOBOM yueOHOM
NEeATENbHOCTA Ha YPOKaX MaTeMaTUKH — PA3BUBAIOTCA TBOpUYECKAsl U MPUKIIATHAS
CTOpPOHBI MbIlUIeHUA. OOydyeHne MaTeMaThke Ja€T BO3MOKHOCTh Pa3BUBATh y
oOy4Jaronuxcsi TOYHy10, palliOHAIBHYI0 U MH(POPMATHUBHYIO PeuYb, YMEHHE OTOMPATh
Hanbosee MOAXOMASIINE I3bIKOBBIC, CHMBOJIIMYECKUE, TpadUUecKie CpeacTBa s
BBIpQXKEHUS CYXKJICHUN U

HaIJISITHOTO UX IIPEACTaBICHUS.

IIpn m3yyeHuM MaTeMaTWKH OCYIIECTBISETCS O0Ilee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEJCTaBICHUSIMU O MPEIMETE U METOJIaX MaTeMaTHKH,
WX OTIMYUA OT METOJOB JAPYTMX €CTECTBEHHBIX W TYMaHUTAapHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MaTEMATUKH ISl PEIICHUS] HAYYHBIX U MPUKIIAIHBIX 33/1a4.



[IpuopuTeTHBIMM LENIAMH O0y4Y€HUsT MareMaThke B 5-9 Kiaccax SBISIOTCS:
dbopMupoBaHUE IEHTPAIBHBIX MAaTEMAaTUUYECKUX MOHATUH (YUCIIO0, BEIMYMHA,
reomeTpudeckas ¢Gurypa, NepeMeHHasl, BEPOSTHOCTh, (PYHKIMsI), OOECIEeUUBAIOIINX
MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHMs 00yUYaIOIINXCS;

NoJIBeICHHE OOy4YaromMXCd Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKH U OKPY>KaloIlero Mupa, MOHUMaHWe MAaTeMaTUKH KaK 4acTH
oO11el KyJIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIJIEKTYalbHBIX W TBOPYECKHX CIOCOOHOCTEH OOydYarommxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEAOBATEIBCKUX YMEHUN, KPUTUYHOCTH MBIIUICHHUS,
MHTEpeca K U3YYEHUIO0 MaTEMATHUKU;

dbopmupoBanrue (QYHKIIMOHAIBHON MaTEMaTHYECKOM TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MATEMAaTHUYECKUX MOHSATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCAIbHBIX JKMU3HEHHBIX CHUTYAlUSX U MPU U3YUYECHUH APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJIICHUS] 3aBUCHUMOCTEH U 3aKOHOMEpHOCTeH, (opMyluMpoBaTh HX Ha S3bIKE
MaTeMaTUKH U CO3/1aBaTh MAaT€MaTUYECKUE MOJEIU, IPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKU ammapaT [jis pPEHIeHUusT MPaKTHUKO-OPUEHTUPOBAHHBIX — 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJyYCHHBIE PE3yJIbTAThI.

OcCHOBHBIE JIMHUU COJEpKaHUs NporpaMMbl IO MaTeMaThke B 5-9 krnaccax:
«HUucna u BeUUCIEHUN», «ANTeOpa» («ANredpanyeckue BhIPAKEHU», « Y PAaBHCHUS U
HepaBeHCTBay), «DyHkium», «l'eomerpus» («I'eomerpuueckue ¢GuUrypsl M HX
CBOMCTBAaY,

«3MepeHne TeoMeTpUYecKUX BENIHYHMH»), «BepodarHocTh U cratuctuka». JlaHHbIe
JVMHUH Pa3BUBAIOTCS MApAJUIENIbHO, KaXKIasi B COOTBETCTBHH C COOCTBEHHOW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTOii, a B TECHOM KOHTaKT€ U B3aUMOJCICTBUU.

ConepsxkaHue mporpaMMbl IO MaTeMaTHKE, pacipenenéHHoe Mo rojaM oOydeHHs,
CTPYKTYPHUPOBAHO TakKUM OO0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUTHAIHHBIM
BonpocaM  oOydaroniuecss — OOpallaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMHU TOHATHUSMHA M HaBBIKAMH OCYIIECTBIISUIOCH ITOCHEAOBATEIBHO U
MOCTYIATEIbHO, C COONIOACHUEM MPHUHIIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTE€MaTHYECKUX IMPEACTaBICHUN O00yYaromuxcs,
pacmmpss 1 yriyousis e€, o0pa3ysi IpOYHbIE MHOXECTBEHHBIE CBSI3H.

B coorBerctBUn ¢ ®I'OC OOO Maremaruka sIBISETCS 00sS3aTEbHBIM yUE€OHBIM
IpeIMEeTOM Ha YPOBHE OCHOBHOro ofmiero oOpasoBanus. B 5-9 kmaccax maremaruka
TPaJIUIIMOHHO W3YYaeTCsl B paMKax CJICAYIOIUX y4eOHBIX KypcoB: B 5—6 Kiaccax —
Kypca
«Maremarukay, B 7-9 kitaccax — KypcoB «AJredpa» (BKIIt0UYas 3J1€MEHThI CTATUCTUKH U
Teopuu BeposATHocTer) u «l'eomerpus». Ilporpammoii Mo MareMaTHKE BBOJUTCS
CaMOCTOATENbHBIN YueOHbIN Kypc «BeposSTHOCTh U CTATUCTUKAY.

OO0miee 4KCIIO YacoB, PEKOMEHJOBAHHBIX MJI M3YUeHHs MaTeMaTuku (0a30BbIN
YPOBEHb) Ha YPOBHE OCHOBHOro oOmiero ooOpaszoBanusi, — 952 wyaca: B 5 kiacce —
170 gacoB (5 yacoB B Hefento), B 6 knacce — 170 yacoB (5 yacoB B HeJEN0), B 7 Kiacce
— 204 4aca (6 yacoB B HeJent0), B 8 kinacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce
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— 204 4gaca (6 4acoB B HEACIIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMDBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yueHne mMareMaTHKyd Ha YpOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl HAMPABIEHO
Ha JIOCTIKEHHE OOYYalOIUMUCS JIMYHOCTHBIX, METANpeIMETHBIX M TPEAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB OCBOCHHUS YU€OHOTO MPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE  pe3yJbTAThl  OCBOCHHMS ~ IpOrpaMMbl [0  MaTEMAaTHKe
XapaKTepU3yIOTCH:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

MPOSBICHUEM HMHTEpPECa K MPOUIJIOMY M HACTOSIIEMY POCCUHMCKOW MaTEMaTHKH,
LEHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSAM POCCHICKUX MATEMAaTUKOB M POCCUNCKOMN
MAaTEMaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JIOCTWKEHUW B APYTHX HayKax H
MPUKJIAAHBIX cepax;

2) rpa)kaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH IpakJaHNHA U pean3aluu ero npas,
NpPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBICHHH, TpOUEAyp TpaKAaHCKOro o0miecTBa (HampuMmep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXICHUI0 ATHYECKUX MpOOJEeM, CBA3AaHHBIX C
MPAaKTUYECKUM MPUMEHEHUEM AOCTH)KCHUN HAyKH, OCO3HAHUEM BAKHOCTH MOPaJbHO-
TUYECKUX NPHUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHUM MPaKTUYECKHUX  3a]ay
MaTE€MaTUYeCKOM  HANpaBJIEHHOCTH, OCO3HAHMEM BaXHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHMsI HAa MPOTSHKEHUM BCEH JKMU3HM JUIsl YCHEHHOM Npo(eCCHOHAIbHOU
AESITENIbHOCTY M pPa3BUTHEM HEOOXOAMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHAMBHUAYAIbHON TpPaeKTOpUM O0Opa3oBaHUS W IKU3HEHHBIX IIJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY W J3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajay, pPEHICHUH, pacCyXJICHUH, YyMEHHUIO BHJICTh
MaTeMaTHU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIlMEl B  JEATEIBHOCTH HAa COBPEMEHHYID CHUCTEMY  Hay4HBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSI YEJIOBEKa, MPUPOJBI U
oOlllecTBa, TMOHUMAaHUEM MAaTEMAaTHYECKOM HAayKu Kak cdepbl uenoBeYeCcKou
NEATENbHOCTH, ATAnoB €€ pa3BUTUA U 3HAYUMOCTH JUIsl Pa3BUTHS I[MBWIM3AIIUU,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKM M MaTEMaTHUYeCKON KyJIbTypoll Kak CpeiCcTBOM
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OBJIaACHUCM HpOCTCﬁH.IHMH HaBBIKaMH HCCHCHOB&TGHBCKOﬁ ACATCIIBHOCTH,

6) puznueckoe BocnuTanue, ¢GopMUpOBaAHME  KYJbTYPbl  3[0pPOBbSI U
IMOIMOHAJIBLHOIO 0JIaronoJayYns:

TOTOBHOCTBIO TPUMEHSATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3JI0POBOr0 00pasza >KM3HHU (370pOBOE TMUTaHWE, COATAHCHPOBAHHBIM PEKUM
3aHATHUA W OTAbIXa, pEryisipHas (uU3MYecKass aKTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedeKcuu, MPU3HAHNEM CBOETO IMpaBa Ha OMIMOKY U TaKOTO K€ MpaBa IPyroro
YEJI0BEKA;

7) 3K0JI0THYeCcKOe BOCIIUTAHHUE:

OpUEHTaIlMe Ha TMPUMEHEHHWE MaTeMaTHYECKUX 3HAHUU IS pEIICHHUs 3a/aad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpesibl, IJIAHUPOBAHUS IMOCTYIIKOB U OIEHKH MX
BO3MOXXHBIX TIOCJIEACTBUNA JUIsl OKpPY’KAIOIIEH Cpeabl, OCO3HAaHHEM TIJ100aIbHOTO
XapakKTepa IKOJOTHUECKUX TTPOOJIeM U IMMyTEeH UX pelieHus;

8) aganTanus K N3MEHAIOIIMMCS YCJIOBHAM COLMATBHONW M NPUPOIHON cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCS y APYTUX JIIOJEH, MpUOOpETaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEO0OXOIMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHU, B TOM 4YHCIIe (POPMYITUPOBATH
UJIeU, IOHTHS, TUIOTE3bl 00 0OBEKTaX U SIBJIECHUSAX, B TOM YUCJIE PaHEEe HE U3BECTHBIX,
OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEW, IJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalLMIO0, BOCHPHUHHMATh CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TpEOYIOLIUNH KOHTPMEpP, KOPPEKTUPOBATH IPUHUMAEMBIE
pelieHuss W JAeWcTBUA, (OPMYIHpPOBaTh M OIEHMBATh PUCKA U TOCIEACTBHUA,
dhopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare OCBOGHHS TPOrpaMMbl 1O MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oOiiero oOpazoBaHusi y oOyuwaromierocss OyayT chOpMUPOBAaHBI MeETaNpeIMETHBIC
pPE3yNbTaThl, XapaKTePU3YIOIIMECS OBJIAJICHUEM YHHBEPCAIBHBIMU IO3HABATEILHBIMU
JICHUCTBUSAMH, YHUBEPCATHBHBIMA KOMMYHHUKATUBHBIMHU JICUCTBUSMU U YHUBEPCATLHBIMU
PETYIATUBHBIMU JICHCTBUSIMU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIC Y4eOHbIE JEeUCTBUS
ba3zoBble 1oruyeckue AecTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUHN, OTHONICHHH MEXIy MOHATUSIMH, (POPMYIHPOBATH OMPEICICHUS
MOHATUH, YCTaHABIMBATH CYIICCTBEHHBIM MPHU3HAK KIACCH(PUKAINHA, OCHOBAHUS
7UIst 00OOIIEHUS U CPaBHEHUSI, KPUTEPUH TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC
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U OTpHIIATETIbHbIC, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTHBOPEUHUS
B (Qaxrtax, [aHHBIX, HAOMIOJEHUSX M YTBEPXKACHUAX, Mpeajaratb KpUTEPUU
JUIS BBISIBIICHUS] 3AKOHOMEPHOCTEN U MPOTUBOPEYMH;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCIyKTUBHBIX H
MHAYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MaTEeMaTHYECKUX  YTBEpXKICHUU  (MpsAMble U
OT TOPOTUBHOIO), MPOBOAUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE  JIOKa3aTelbCTBa
MaTeMaTHYeCKUX (PaKkTOB, BBICTPAUBATH apPTyMEHTAIMIO, TPUBOAUTH NPUMEPHl U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMpATH COCO0 pelleHus yueOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BEIOMpaTh Haubosee MOIXOISAMNNA ¢ YYETOM CaMOCTOATEIBHO BBIJCICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

UCIIOIBb30BaTh  BOMPOCHI KAk HUCCIEAOBATEIbLCKUN HMHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], (PUKCUPYIOIIKNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHaBJIMBAaTh MUCKOMOE M JaHHOE, (OpMHPOBATH THIOTE3y, apTyMEHTUPOBATH CBOIO
MO3UIINIO, MHEHUE;

MPOBOJIUTH [0 CAMOCTOSITEIbHO COCTABJICHHOMY IJIAHY HECJIOKHBINA 3KCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYECKOIo
00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO  (hOpMyIMpOBaTh 00OOIIEHHUSI YW BBIBOABI IO pe3yjbTaTaMm
MPOBEJEHHOTO HAOJIOACHUS, UCCIEOBaHMs, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yJIbTATOB, BHIBOJOB U 0000IIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKE BbIJBUTAThH
MPEANOJIOAKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nundopmanueii:

BBISIBIISAITh ~ HEIOCTATOYHOCTh W HM30BITOYHOCTH  MHGOPMANWH,  JaHHBIX,
HEOOXOMMBIX JIJIs PEIICHHS 3a1a49H;

BHIOWpATh,  aHAJU3UPOBATh, CHUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUOB M ()OPM MPECTABICHHUS;

BBIOHMpaTh (popmy mpencTaBiaeHUss HHOOPMAITUU U WILTIOCTPUPOBATH pelIacMble
3aJla4u CXeMaMH, ThuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMU;

OLICHUBATh HAJEXKHOCTh MH(GOPMALIMKU IO KPUTEPUSIM, MPEJI0KEHHBIM YUUTEIEM
WM COPMYITHPOBAHHBIM CaMOCTOSTEIIBLHO.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHSA:

BOCIIPUHUMATh U (POPMYJIHPOBATh CYXkJACHHS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOK TOYKY 3pEHHUS B YCTHBIX
M TUCBMEHHBIX TEKCTaX, [JaBaTh I[OSCHEHUA [0 XOJy peuleHus 3aJayd,
KOMMEHTHUPOBATh
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MOJTyYEHHBIN Pe3yIbTaT;

B XO0/A€ OOCYXXIEHHs 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBHI,
po0OJIeMbl, pelaeMoil 3a1aun, BbICKa3bIBaTh WUJEH, HAICJICHHbIC HA TIOWCK PEIIeHUs,
COIMOCTABJIATh CBOM CYXICHHS C CYXICHUSMU JPYTUX YYAaCTHUKOB JHAJIOTa,
OOHapy’KHUBaTh pa3InyUe U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme PpopMynHpoBaTh
pa3HoTIacHsi, CBOM BO3PAKEHUS;

MPECTaBIATh PE3YyJbTaThl PEUICHUs 3a/Jadd, HKCIEPUMEHTa, HWCCIEIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BHIOWpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3a1ad
NpEe3eHTALNU U OCOOEHHOCTEHN ayUTOPHH;

MOHUMAaTh M WCIOJNB30BaTh MPEHMYIECTBA KOMAaHIHOW W WHIWBUYATbHOU
paboThI PU PENICHUH YYECOHBIX MATEMATHYECKUX 3a71aY;

OpUHUMATh 1e7hb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3aIIUIO
COBMECTHOM pabOThI, pacipeiesiTh BUIBI PabOT, JOrOBapUBaTHCS, 00CYKIATh MPOIECC
U pe3yabTar paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B T'PYNMOBBIX (opMmax paboThl (0OCYXIeHHs, OOMEH MHEHHSIMHU,
MO3TOBBI€ HITYPMBI W JIPYTH€), BBIIOJHITH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH
CBOM JICHCTBUSA C JAPYTMMH WICHAMU KOMAaHJbI, OIEHUBATh KAYECTBO CBOETO BKJIaja B
oOITU# IPOIYKT MO KPUTEPHUAM, CHOPMYIHPOBAHHBIM yUYaCTHUKAMHU B3aUMOICHCTBHUS.

PerynsitTuBHbIe YHUBepcaJbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBIATh IUIAH, AITOPUTM PEIICHMS 3aAadd (WJIH €ro 4acTh),
BBIOMpATh CMOCO0 pelIeHUus C YYETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOW MH(pOpPMALIUH.

CaMOKOHTPOJIb:

BJAJIETh CIIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJII TIpollecca M pe3ysbTara
peleHns MaTeMaTHIeCKOH 3a1a4u;

NPEABUACTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPHU PCIICHUW 3aJayH,
BHOCUTH KOPPEKTHBBI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAaWJIECHHBIX
OIMOOK, BBIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATCTLHOCTH TIOCTABICHHOW NI U
YCIIOBHSIM, OOBSICHATh TPUYUHBI JOCTMDKCHHSI WM HEJIOCTHKCHUS IICJIH, HAXOIUTh
omMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHbIE pe3ysbTaThl OCBOEHHUS MPOTPAMMBI 110 MAaTEeMaTHKE MPEICTaBICHBI
no rojaM oOOydeHHUs B CIEQYIOIIMX pas3Aesax IOporpaMMbl B paMKax OTIEJbHBIX
y4eOHBIX KypcoB: B 5—6 kmaccax — Kypca «MartemaTtukay, B 7-9 kiiaccax — KypcOB
«Anrebpay,

«I"'eomerpusd», «BEpOATHOCTD U CTATUCTUKAY.
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OEJTEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHBIMU TIETSIMH OOyYEHHUSI MaTeMaTuke B 5—0 Kiaccax SIBJISIOTCS:
npojoibKeHne (GOPMHUPOBAHUS OCHOBHBIX MAaTEMATHUECKHX TOHSITHHN (YHCIIO,
BEJIMUMHA, TeoMeTpuyeckas (Qurypa), oOecrneunBaOINX MNPEEMCTBEHHOCTh U

MEPCIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa3oBaHusl 00yUaroOIUXCs;

pa3BUTHE MHTEIUICKTYalIbHBIX M TBOPYECKUX CHOCOOHOCTEW 0O0yuaromuxcs,
MMO3HABATEIbHOW AKTHUBHOCTH, HMCCIIEIOBATEIBLCKUX YMEHHUH, HWHTEPECA K H3YUYCHUIO
MaTeMaTHKH;

nojABeJeHUEe OOyYarolMuXcsi Ha JOCTYIIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTHUKHU U OKPY>KAIOIIETO MUPa;

dbopmupoBanre (DYHKIIMOHATLHON MaTEMaTHYECKOM TPAMOTHOCTH: YMCHHS
pacrio3HaBaTh MaTeMaTHYeCKUE€ OOBEKTHI B pPEalbHBIX >KU3HEHHBIX CHUTYaIlUsX,
MPUMEHSTh OCBOEHHBIE YMEHHsSI JJIS PEIICHHS] MPaKTHUKO-OPUEHTHPOBAHHBIX 3ajady,
MHTEPIPETUPOBATh TOJYUYECHHBIE PE3YJbTaThl M OIEHHWBAaTh HMX HA COOTBETCTBUE
IIPAKTUYECKON CUTYalMH.

OcHOBHBIE JIMHUM COJEpXkKaHUA Kypca MaTeMaTuku B 5—6 Kiaccax —
apuMeTHYEeCKass 1 TeOMETPHUYECKasi, KOTOPHIE Pa3BUBAIOTCS MapajUIeIbHO, KaXKmas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO, HE HE3aBHUCUMO OJHA OT JAPYIoW,
a B TECHOM KOHTAaKT€ M B3auMoOAEHCTBHH. Takke B Kypce MAaTE€MaTHUKH MPOUCXOJUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U ONMUCATENbHONW CTATUCTUKH.

N3yuenne apudmernyeckoro marepuaia HAYMHAETCA CO CHUCTEMaTH3AlUU U
Pa3BUTHS 3HAHUN O HATYPAJIbHBIX YHUCIIAX, MOTYYEHHBIX HA YPOBHE HAYAJIBHOT'O OOIIIETO
oOpazoBanusa. Ilpu 5TOM COBEpIICHCTBOBAHWE BBIYUCIUTEIBHOW TEXHUKH U
GbopMHpOBAaHME HOBBIX TEOPETUYECKUX 3HAHMM  COYETAeTCS C  Pa3BUTHUEM
BBIYHCIIUTETLHON KyJIbTYpPhl, B YACTHOCTH C OOyYEHHEM WPOCTEUITUM MpuéMam
NPUKUJIKUA W OIEHKHM PE3YJbTAaTOB BbIUMCIEHUNW. HM3yueHHe HaTypalbHBIX YHUCEN

IpoIoKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMH MOHSITUSIMA TEOPUHU
nenuMocTty. Hauano n3yueHusi OObIKHOBEHHBIX U JICCATUUYHBIX APOOEH OTHECEHO K 5
KJ1acCy. DTO MEPBbIi 3Tall B OCBOSHUH JIpo0OeH, KOT1a TPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJICSIMH, TIOHATUSIMH TeMbI. [Ipu 3TOM paccMOTpeHre 0OBIKHOBEHHBIX
JpoOeii B MOJTHOM 00BEME MPEIIECTBYET U3YUCHUIO IECITUUYHBIX APOOEH, 4To
EJI€CO00Pa3HO ¢ TOUKHU 3PEHUS JJOTUKH U3JI0KCHHSI YMCIIOBOW JIMHUM, KOTJIA MpaBUiia
JNEUCTBUHN C NECATUYHBIMU APOOSIMHU MOXKHO OOOCHOBAThH Y€ M3BECTHBIMU
QITOPUTMAMH BBITIOJIHEHUS JEUCTBUI ¢ OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C
JECATUIHBIMHA JPOOSIMU PACIITUPUT BO3MOXKHOCTH JUIsI TTIOHUMAHUST 00YyUJarOIIUMHUCS
NPUKIIAJHOIO MPUMEHEHHSI HOBOM 3allMCU MPU W3YYECHHHM JPYTUX MPEAMETOB U IIPU
MPAKTUYECKOM HCToJb3oBaHUU. K 6 Ki1accy OTHECEH BTOPOH ATam B U3YUCHHUH IPOOCi,
r7ie IPOUCXOIUT COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHus Ipodeit,
OCBOEHUE HOBBIX BBIYMCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKHU BBIUYMCIICHU,
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B TOM 4YHCJIC
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3HAQYEHUN BBIPAKECHUM, COAEpKAMMX UM OOBIKHOBEHHBIC, M JECATHYHBIC ApOOH,
YCTaHOBJICHHE CBSI3€M MEX]ly HUMH, PACCMOTPEHHUE MTPUEMOB PEIlICHU 3a7a4 Ha JIPpoOu.
B Havane 6 kjiacca MpOUCXOAHUT 3HAKOMCTBO C IOHATHEM MPOLEHTA.

OCOOEHHOCTBIO U3YyUYEHHUS TIOJOKUTEIBHBIX U OTPHUIIATEIILHBIX YUCET SBISIETCA TO, YTO
OHM TaK)X€ MOTyT pPAcCMaTpUBATBCA B HECKOJIBKO JTanoB. B 6 kiacce B Havaie
uzyyeHus: tembl «llonoxutenbHble M OTPULIATENIBHBIE YHWCIIAa» BBIIEISETCS IMOATEMA
«llenble yncna», B paMKax KOTOPOMl 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIAMHU
U JEUCTBUSIMU C MOJIOXKUTEIBHBIMU M OTPUIIATEIbHBIMU YHCIIaMU MTPOUCXOAUT HA OCHOBE
COJEPXKATENBHOIO TMOJXOAAa. IJTO TO3BOJSIET HA JOCTYITHOM YPOBHE IO3HAKOMHTH
00yyYaroImuxcs NPakTUYECKA CO BCEMU OCHOBHBIMU TMOHSATHSIMU TEMbI, B TOM YHCIIE
M ¢ TMpaBUJaMU 3HAKOB IPU BHIMOJHEHUM apupMeTHdecKux neictBuil. M3yuenue
paIMOHATBHBIX YHCENI Ha 3TOM HE 3aKOHYHTCS, a OyJIeT MPOJODKEHO B Kypce aireOpsl 7
KJacca.

IIpn oO0yueHMM pelIeHHI0 TEKCTOBBIX 3aJady B 5—6 Kjaccax HCHOJB3YIOTCA
apudmMeTrueckue nTpuémsl perieHus. [Ipu oTpaboTke BRIUUCIUTEIbHBIX HABBIKOB B 5—6
KJlaccaX pacCMaTpUBAIOTCS TEKCTOBBIE 3a7aud CIEAYIOIIMX BHJIOB: 3a/Jadyd Ha
JABW)KCHHE, HA YaCTH, Ha MOKYIKH, HA pPa0OTy U MPOU3BOAUTEIHLHOCTD, HA IPOILIEHTHI, Ha
oTHoUIeHUs1 U nponopuun. OOydaronIecss 3HAKOMSTCA ¢ NMpUEMAMH pPElIeHUs 3a]ad
nepeboOpoM  BO3MOKHBIX ~ BAapWaHTOB, ywarcs paboTath ¢  uH(pOpmaIuen,
MpeCTaBICHHON B popMe TaOJIUI] WIIH TUATPAMM.

B mporpamme yuebHoro kypca «MaremaTuka» mpenycMoTpeHo (hopmupoBaHue
MPOIEIEBTUYECKUX alredpandeckux MpeAcTaBieHuil. BykBa Kak CMMBOJI HEKOTOPOIO
yyclia B 3aBUCUMOCTHM OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCA TMOCTEIEHHO.
bykBeHHas CHMBOJIMKAa MIMPOKO HCIHOJB3YETCS MPEXKAE BCEro Ui 3alucH OOIIuX
YTBEPXKACHUNH W  MNpeIoKeHU, (QopMya, B YaCTHOCTH [JII  BBIYUCIICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIISH YMCIA.

B mporpamme yueOHOro kypca «MaTtemaTuka» NpeICTaBlI€HA HarjsaHas
reOMETpHsi, HalpaBlICHHAs Ha pa3BUTHE OOPA3HOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pA3UTENbHBIX YMEHUI. DTO BaXKHBIM 3Tal B U3yYEHUH T'€OMETPHH,
KOTOpPBI  OCYIIECTBISIETCS HAa  HArJsJHO-NIPAKTUYECKOM  YPOBHE,  ONHpaETCA
Ha HArIAIHO-O00pa3HOE MBIIUICHHE OO0ydalmuxcsa. bomibimas poib  OTBOAUTCS
MPaKTUYECKOH JEATENbHOCTH, ONBITY, SKCIIEPUMEHTY, MoJieTupoBanuio. O0yuaromuecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTypamMu Ha IUIOCKOCTH U B IMPOCTPAHCTBE, C UX
MPOCTEHIIUMU  KOH(UTYpalusIMu, ydaTcs H300pakaTh HMX Ha HEJIMHOBAaHHOU W
KJIeT4aTon Oymare, paccMaTpHUBAIOT UX MpocTelinue cBoMcTBa. B mporecce nzyueHus
HATJISAHOW T€OMETPUHU 3HAHUS, MOJydYeHHbIE OOYyYaloIMMUCSA Ha YpOBHE HAYaJIbHOTO
oOurero o0pa3oBaHusi, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo y4yeOHOMY IUTaHy B 5—6 Kilaccax M3y4yaeTcss MHTETPUPOBAHHBIN MIPEAMET
«Marematnkay, KOTOPBIM BKIIOUAET apu(PMETHUYECKUN MaTepual W HATJSIHYIO
Ir€OMETPHUIO, a TAKXKE MPOMNEAECBTUUECKUE CBEACHUS U3 alreOpbl, 3JIEMEHThI JJOTUKU U
HayaJia ONUCATEIbHONU CTaTUCTUKH.

OG1iee yucao 4acoB, peKOMEHIOBAHHBIX ISl U3yUeHUs] MaTeMaTuku, — 340 4acoB:
B 5 wiacce — 170 yacoB (5 dacoB B Hepeno), B 6 kimacce — 170 gacoB (5 yacoB B
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HEJICITI0).

15



COAEPKAHHUE
OBYYEHMU A 5 KIIACC

HarypaJjbHble unciia ¥ HYJIb

Harypanenoe wumcno. Psn wHarypampabix uymcen. Ywcino 0. W3o0paxkenue
HaTypaJIbHBIX YHCET TOUKAMU Ha KOOPJMHATHOU (YHUCITIOBOM) MIPSIMOIA.

[To3unmonHasg cucremMa CcUUCIEHUA. PuMckags Hymepanus Kak IpUMEP
HEMO3UIIMOHHOM CUCTEMBI CUHUCIICHUS. J[eCATUUHAs CUCTEMA CUHCIICHUS.

CpaBHEHHE HATypaIbHBIX YHCEJ, CPABHECHUE HATYPAJIBHBIX YHUCEN C HYJEM.
Crioco6s1 cpaBHeHHst. OKpyTICHHE HATypaIbHBIX YHCEIL.

CioxxeHue HaTypaJbHBIX YUCEII, CBOMCTBO HYJISI MPHU CIOXKEHHHU. BplunTaHue kak
JeiCcTBUE, OOpaTHOE CIOKEHWIO0. YMHOKCHUE HATYPaJIbHBIX UMCEJI, CBOWCTBA HYJS H
CAMHUIIBI TP YMHOXKEHUHM. JleneHue kak JedcTBUe, OOpaTHOE YMHOXKEHHIO.
KomnioHeHTs! nelicTBUM, CBA3b MeXay HUMU. [IpoBepka pe3ynbTaTa apudMeTHIECKOTO
nevctBus. llepemecTutenbHOE W COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHUSI, paclpe/IeTMTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Ucnonb3zoBanue OykB 1l 00O3HAUYEHHsS] HEU3BECTHOTO KOMIIOHEHTA W 3allUCHU
CBOMCTB apu(pMETUIECKUX JTCHUCTBUM.

Jlenutenu u KpaTHBIC YKCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U coCcTaBHBIE
yucna. [Ipuznaku aenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTeJIeM. 3alUCh YUCIA B BUJE CYMMBI pa3psiAHbIX
CJIaraeMaiX.

HucnoBoe BolpakeHUE. BplunMcieHne 3HaYCHUM YMCIOBBIX BBIPAXKEHUM, MOPSAOK
BBITIOJIHEHUS JeWCTBUN. VICHOIb30BaHWE NPU BBIYMCIEHUSX IEPEMECTUTENBHOTO U
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHUSI W YMHOXEHUSI, PaCHpPeleIUTEIbHOrO
CBOMCTBA YMHOKECHUS.

Jpoon
[IpencraBienne o Apodu Kak crocode 3amucH 4acTh BenMuuHBL. OOBIKHOBEHHBIC

npo6u. [lpaBunbHble W HenpaBuwibHbIE ApoOH. CMmemaHHass OpoOb, MPEICTaBICHUE
CMEIIaHHOW JpoOM B BHUJEC HEMPABWIBHOW NPOOHM ¥ BBIJCICHHE IICJIOW YaCTH YHUCIA
U3 HempaBWIbHOU NpoOu. M3o0pakeHwe apoOeil TouykamMu Ha YHUCIOBOW MPSMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamenue npoOeid. IlpuBegenue npodbu K HOBOMY
3HaMmeHarelno. CpaBHeHUE ApoOeil.

CnoxxeHue M BBIUMTAHHE OpoOeil. YMHOXEHHE W JeJeHHe ApoOeid, B3auMHO-
oOpaTHbie 1podu. HaxoxieHne 4yacTH 1eJIoro M Lenoro 1o ero 4YacTH.

Hecstuynas 3amuch apoOeit. IlpencraBrnenue necsaTUYHOM JpoOW B BHIE
O0ObIKHOBEHHOU. M300pakeHHEe MECATHUYHBIX IPOOEH TOYKAMH HA YHUCIOBOW MPSIMOI.
CpaBHEHHE JECATUYHBIX APOOEi.

ApudmMernueckne NEUCTBUSI C NECATUYHBIMEU ApoOsiMu. OKpyTIeHUE NeCITHIHBIX
TpoOeH.
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Pemenne TekCcTOBBIX 32/1a4

Pemienne TeKCTOBBIX 3ahad apuMETHUYECKUM CIIOCOOOM. PellieHne jgoruueckux
3amad. Pemenue 3amay mepeOoOpoM BCeX BO3MOXKHBIX BapwaHTOB. lcrmoab3oBaHue
IIPU PEIICHUU 3a/1a49 TaOJUIl U CXEM.

Pemenue 3agau, copeprkaiyx 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIUUHUHBI: CKOPOCTb,
BpEMsl, pacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTh. EJIUHUIIBI WU3MEpPEHUs: MaccChl,
00béMa, IIeHbI, PACCTOSHUS, BpEeMEHH, CKOPOCTH. CBSI3b MEXKIY SAUHUIIAMH H3MEPEHUS
KaXK710i BEJIMYUHBI.

Pelienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHre TaHHBIX B BUJE TAOJIHII, CTOJIOYATHIX JUATrPAMM.

Harasianas reomerpust

Harnsgaele npencraBienus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, yroJj, JIOMaHasi, MHOTOYI'OJIbBHUK, OKPYXHOCTb, Kpyr. Yroi. lIpsmou, ocTpsIi,
TYIIOM ¥ Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUYECKME €IWHMULIbI JUIMHBL. J[JIMHA JOMaHOW, NepuMeTp
MHOI'OYroJIbHUKA. MI3MepeHne U NOCTPOEHHUE YITIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsagnele mnpexacraBineHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
NPsIMOYTOJIbHUK, KBAJIpaT, TPEYTOJIbHUK, O paBEHCTBE QUTYP.

N3obOpaxkenne ¢uryp, B TOM uucie Ha kietdaroi Oymare. Iloctpoenue
KoH(pUTypanuii U3 dYacTel NPsSMOM, OKPYKHOCTH Ha HEJIWHOBAaHHOM W KIIETYATOU
Oymare. Mcnonp30BaHue CBOMCTB CTOPOH U YIJIOB IPSMOYTOJIbHUKA, KBajpaTa.

[Tnomans IPSIMOYTOJIBHAKA " MHOTOyTOJIbHUKOB, COCTAaBJICHHBIX
U3 TMPSMOYTOJBLHUKOB, B TOM uucie (Uryp, M300pak€HHbIX Ha KieTyaTol Oymare.
EnuHnne! n3mepenus miomaim.

Harnsgnele npeacrtaBieHus O MPOCTPAHCTBEHHBIX (UIypax: HpSMOYTOJIbHBIH
napajuienenunesn, Ky0, MHOrorpaHHUKU. M300pakeHue MpocTeNINX MHOTOIPaHHUKOB.
Pa3Béptkn ky0a u mnapamienenunena. Co3gaHue Mojeileld MHOTOTPAaHHUKOB (U3
OyMaru, IpOBOJIOKH, INIACTUIIMHA U IPYTUX MAaTEPUAIIOB).

O0BEM MPAMOYTOIBHOTO Mapajuienenumnena, kyoa. Equnuiiel uamepenust 00béMma.

6 KIIACC

HartypasabHble yucia

Apudmernueckue JEUCTBUS C MHOTO3HAYHBIMU HATypaJIbHBIMM  YHCJIAMHU.
YucnoBble BhIpaXXeHUs, MOPAIOK JEHCTBUM, UCIOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
MPA BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIIbHOTO CBOWCTB CIOXKEHUS U
YMHOXKEHHS, PacHpeeUTeIbHOIO CBOMCTBA YMHOXEHUS. OKpyrjieHHe HaTypajbHbIX
YHUCel.

JlenuTenu W KpaTHbIe 4YHUCIa, HAUOOJBIIMK OOUIMN JeIuTedh W HaWMEHbIIEe
obmee kpaTHoe. JleTMMOCTh CYMMBI M TIpOU3BeieHH . JleIeHre C OCTaTKOM.
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Jpodu
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOWMCTBO JpoOH, COKpalieHue apooeil.

CpaBHeHue u ymnopsiiouuBaHue napoOeii. Pemienuwe 3amay Ha HaXOoXACHHE YaCTU
OT IEJNOTO W IEeJoro mo ero 4actu. JlpoOHoe YuciIo Kak pe3yiabTaT JCJICHHUS.
[IpencraBnenue AecATUYHON IpoOU B BUJIE€ OOBIKHOBEHHON ApOOM U BO3MOXKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOW JpoOM B BUJZEC ACCATUYHOHN. JlecsTuuHbIE apOoOU U
MeTpuYeckasi cuctemMa mep. ApudMeThdecKue ACUCTBUS M UYUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMU U JACCATUIHBIMU TPOOSIMHU.

OtHomienue. JlemeHne B JaHHOM  OTHOIIEHWH. Macmtad, Mponopius.
IIpumeHenue nponopuuii Ipy pelIeHUH 3aa4.

[Tonsarue nporieHTa. BhrunciieHHe MpOLIEHTa OT BEJIUYMHBI U BEIUYUHBI 1O €€
NpOLIEHTY. BbIpakeHHe TMPOLEHTOB JeCATUYHBIMU JApoOsimu. Permenue 3anad
Ha MPOLEHTHI. BbIpa)keHNuEe OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHosi0:)kUTENBbHBIE U OTPULIATEIbHbIE YHCJIA

[TonoxutenbHble W oTpuLaTeNbHble 4ucaa. llensie wucima. Moaynp 4wucha,
reoMeTpuueckass HMHTepOpeTanus MoOAyJs uucia. M3o0paxeHue dyucen Ha
KOOpJIMHATHOM  TIpAMO#.  YUHCIIOBBIE  NPOMEKYTKH. CpaBHeHHE  YuCel.
Apudmernyeckue ACHCTBHS C TOJIOKUTEILHBIMUA M OTPUIIATCIIBHBIMH YHCIIAMH.

[IpssmoyrosibHasi cucremMa KOOPAMHAT HAa IUIOCKOCTH. KoopauHaTel TOYKH
Ha TUIOCKOCTH, abciucca u opauHata. [loctpoeHue Todek U GUryp Ha KOOpIUHATHOM
IUIOCKOCTH.

BykBeHHBbIEe BBIpaKeHHS

[Ipumenenue OyKB HJisi 3allMCH MaT€MaTUYECKUX BBIPAKEHUN W MPEIJIOKECHUM.
CpoiictBa apudmMeTnuecknx JeHCTBUUA. byKBeHHBIE BBIPAKEHHS U  YHCIOBBIE
MOJICTAHOBKU. DYKBEHHBIE pPABEHCTBA, HAXOXKJICHUE HEU3BECTHOIO KOMIIOHEHTA.
dopmynibl, GopMysbl MEpUMETpa U IUIONMIAJAM MPSAMOYTOJIbHUKA, KBajpaTa, o0bEMa
napajienenuneaa u Kyoa.

Pemienue TeKCTOBBIX 33124

Pemienne TEKCTOBBIX 3aiau apupMETHUUECKUM CcrocoOoM. PerieHue JOrndeckux
3amad. Pemenue 3ama4d mepe6bopoM BCceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3agau, cogepkaiiyux 3aBUCUMOCTH, CBS3BIBAIOIINUX BEJIUYHUHBI: CKOPOCTH,
BpEMs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh, IPOU3BOAUTEIIBHOCTh, BpEMH,
00béM paboThl. EAWHUIIBI WM3MEpEHHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTh. CBsI3b MEXAY €AMHULIAMU U3MEPEHUS KKIO0W BETUYUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOUICHWEM, IPONOPIMOHAIBHOCTHIO BEJIWYHH,
MIPOIICHTAMH, PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U MPOIICHTHI.

OueHka W TIPUKHJAKA, OKpyrieHue pesyibrara. CocTaBiaeHHe OyKBEHHBIX
BBIPKEHUH 10 YCIIOBUIO 3aJ1a4H.

[IpencraBneHne MAaHHBIX C TIOMOIIBIO Tabmui W guarpamm. Cros0yaThie
JUarpaMMbl: YTEHHE U TOCTPOEHUE. UTeHUE KPYTOBBIX JUArPaMM.
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Harasignas reomerpust

Harnsimueie npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, yroJy, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
KpYT.

B3auMHOe pacnosioxeHue ABYX MPSIMBIX HAa MIIOCKOCTH, MAPAJIICIbHBIE MPSIMBIE,
MEPIEHAUKYJISIpHbIE MpsMble. V3MepeHue pacCTOSIHUN: MEXIY [BYMsS TOYKAMH, OT
TOYKH J0 NPSIMOU, IJIMHA MAapIIPyTa HA KBAJAPATHOM CETKE.

N3mepenne u  1OCTpOEHHME yIVIOB € IOMOIIBIO  TpaHcnoptupa. Buasl
TPEYTOJILHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYTOYTOIBHBIN, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeThIpEXYTONBHUK, MIPUMEPHI YETHIPEXYTOJIbHUKOB.
IIpsAMOYTOJIBHUK, KBaJpaT: HCIOJb30BAHUE CBOWCTB CTOPOH, VYIJVIOB, JIHArOHAJIEH.
N300pakenne reomeTpuydecknx (Uryp Ha HEIMHOBAHHOW OyMare C HCIOJIb30BaHUEM
IUPKYJIsl, THHEHWKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenus Ha kierdaToi Oymare.

[TepumeTrp mMHoOrOyrosibHuka. [loHsTHe MIoMAAU (QUTYPBI, €IUHULIBI U3MEPEHUS
wiomaau. [pubnmkénnoe n3mepenne wiomaan GuUryp, B TOM 4YUCJIEe Ha KBaJIpaTHOU
cetke. [IpubnmxéHHOE U3MEpEHUE ITTMHBI OKPYKHOCTH, IUIOIIAAN KpyTa.

CummeTpusi:  LEHTpalibHasi, oOceBas W 3€pKajbHas

cummMmetpuu. [locTpoeHre cUMMETpUYHBIX QUTyp.

Harnsinaele npeictaBieHrs 0 IpOCTPAHCTBEHHBIX (DUTypax: napajienenune,
Ky0, mpu3mMa, nupamuaa, KOHyc, IWIMHIP, map u chepa. M3o0paxenue
npocTpaHCTBEHHBIX puryp. [IpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IIMJIMHAPA U
konyca. Co3gaHue MoJieseil MpoCTPaHCTBEHHBIX (uryp (u3 Oymaru, mpoBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTepUasoB).

[Tonsarue o0BEMa, eauHMIBI H3MepeHHUs o00bEMa. OO0BEM MNPSAMOYTOJIBHOTO
napajjenenunena, Kyoa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MNPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucia v BBIYUCTIEHUSA

[TonumaTe U MPaBWIBHO YMHOTPEOJATh TEPMUHBI, CBS3aHHBIE C HATypaIbHBIMU
YHCJIaMH, OOBIKHOBEHHBIMU U JIECATUYHBIMH IPOOSIMH.

CpaBHUBATh M YNOPSAIOYMBATH HATYpaJIbHbIE YKCIA, CPABHUBATH B MPOCTEHUIIMX
cily4asix OOBIKHOBEHHBIE IpOOU, JECATUUHBIEC TPOOH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOW (YMCIOBOM) MPSIMOl C COOTBETCTBYIOLIUM
el 4uCIIoM M U300pakaTh HATypaJbHbIE YMCIa TOUKAMU HAa KOOPJUHATHOM (UMCIIOBOIA)
MIPSIMOM.

Boimonusate  apudmernueckue  IEWCTBUST ¢ HATypajbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIIINX CITyHasiX.

BoInoaHsaTh MPOBEPKY, NPUKUIKY pe3yibTara

BbIYUCIIeHUN. OKPYTJsATh HATYpajbHbIC YUCIIA.
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Pemienue TekCTOBBIX 32124

Pemate TekcTOBBIE 3amauM  apUPMETHYECKUM CIIOCOOOM U C  TIOMOIIBIO
OpraHM30BaHHOI'O0 KOHEYHOT0 Nepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pematp 3agaumn, coaepxamiue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIUYUHBI: CKOPOCTb,
BpEMsI, pACCTOSIHUE, LIEHA, KOJINYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3amluCH, CXEMbI, TAOJHIIBI, 0003HAYCHUS TIPHU PEHICHUU
3a/1a4.

[Tonmp30BaThCd OCHOBHBIMU €IMHULIAMH U3MEPEHUS: LEHBI, MacChl, PACCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJJHUA €IMHUILIbI BEJIUYUHBI YEPE3 APYTHUE.

W3Bnekarp, aHanu3upoBaTh, OLEHUBATh HWHGPOPMAIMIO, TMPEICTABICHHYIO
B Talnuue, Ha cToN0YaToON AuarpaMmMe, UHTEPIPETUPOBATH MPE/ICTABIECHHbIE JaHHbIE,
WCIIOJIB30BaTh JAHHBIE IIPU PELICHUH 3a/1a4.

Harnsignas reomerpus

[Tonp30BaThCA r€OMETPUYECKUMU MMOHATUSAMHA: TOUKA, IPsIMast, OTPE3OK, JIyd, Yrol,
MHOTOYTOJIbHUK, OKPYHOCTb, KPYT.

[IpuBoanTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX GopMy
M3YUYCHHBIX TEOMETPUUECKUX (QUTYD.

Hcnonbs30BaTh TEPMUHONOTHIO, CBSA3aHHYK) C YIJIJAMH: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIbHHUKAaMH: YIroJl, BEpUIMHA, CTOPOHA, AUArOHAJIb, C OKPY’KHOCTBIO: Paanyc,
IUaMETP, IEHTP.

N300pakath n3ydeHHbIE TeOMETpUIECKHEe (DUTYpHI HA HEIMHOBAHHOW U KJIETYATOU
Oymare ¢ MOMOUIBIO ITUPKYJIS U TUHEUKH.

HaxoguTe mJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C TMOMOIIBIO

JIMHEVKH, CTPOUTH OTPE3KH 3aJIaHHOM JUIUHBI; CTPOUTH OKPYKHOCTbH 33/ IaHHOTO
panuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB MOPSIMOYIOJIbHMKA, KBagpaTa s HX
IIOCTPOCHMS, BBIYUCIIEHUS TUIOLIAN U [IEPUMETPA.

Beruucnare, mnepuMerp U IUIOHIAAL  KBajpaTa, MPsSMOYTOJbHHKA, (Quryp,
COCTaBJICHHBIX W3 TPSIMOYTOJBHUKOB, B TOM uHcIe GUTyp, H300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMHM METPUYECKUMHU €IWUHULIAMUA MW3MEPEHUS [UJIMHBI,
IJTOIAW; BBIPAXKaTh OJIHU €JUHULIbI BEJIMUYUHBI UePE3 APYTHE.

Pacno3naBath mapaienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTH U3MEPEHUS Mapajuleenunena, Kyoa.

Boruucnate 00béM  kyOa, mapaienenumnena Mo  3aJlaHHBIM — U3MEPEHHSM,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHHUs 00BhEMA.

Pemate HecnoxxHbple 3amaunM  Ha  M3MEPEHUE TE€OMETPUYECKHX  BEIUYUH
B IIPAKTUYECKUX CUTYaLIHSX.
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[IpeameTHbIe pE3yNbTAaThl OCBOEHHUS MPOrpaMMbl Y4YE€OHOTO Kypca K KOHILY
oOyueHus B 6 kJacce:

Yucnaa v BIYMCICHUA

3HaTh W TOHUMATh TEPMUHBI, CBA3AaHHBIE C PA3JIMYHBIMA BHUAAMU 4YHUCET U
croco0amMu UX 3aluCH, MEePeXOJUTh (€CIH 3TO BO3MOKHO) OT OAHOW (DOpMBI 3amucu
4yucia K APyromu.

CpaBHUBAaTh W YHOPSJOYMBATH IICJIbIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB.

BreinonHaTh, couerast yCTHbIE M TUCbMEHHBIE TPUEMBI, apU(METUIECKUE TCUCTBUS
C HATypaJbHBIMU U NEIBIMU YKCIAMH, OOBIKHOBEHHBIMH U JCCATUYHBIMU APOOSMH,
MOJIOKUTEIIBHBIMU U OTPULIATEIIbHBIMU YU CIIAMM.

Bpruncnarh 3HaYEHUsI YUCIOBBIX BBIPAXKEHUM, BBINOJIHATh NMPUKUIKY U OLICHKY
pe3yjibTaTa BBIYUCICHUN, BBIMNOJHIATh MPeoOpa3oBaHUsl  YHUCIOBBIX  BBIpaXKEHUU
Ha OCHOBE CBOMCTB apu(PMETUUECKUX IEHCTBHIA.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSAMOU C COOTBETCTBYIOIIUM € YHCIOM U
n300paxaTh YMCIa TOYKAMHU Ha KOOPJIMHATHOM MPSIMOM, HAXOIUTh MOJTYJIb YHCIIA.

COOTHOCUTH TOYKHU B MPAMOYTOJIbBHOM CHCTEME KOOPAMHAT C KOOPJIAWHATAMU ITOU
TOYKH.

OKpyTIsTH 1EJIbIe YUCIA U JECATUYHBIC TPOOH, HAXOUTh TPUOTUKEHUS YHCEIL.

YucnoBble 1 0yKBeHHbIE BbIPAKEHUS

[TonumaTe W ynmoTpeOJsATh TEPMHHBI, CBS3aHHBIE C 3aMUCHIO CTENEHU 4YHCIIa,
HaxOJWTh KBaJpaT M KyO 4YHCJIA, BBIUUCIATH 3HAYCHUS YHCIIOBBIX BBIPAOXXEHUH,
COAEPIKAIIUX CTEICHMU.

[Tonb30BaThCsl MpU3HAKAMU JEJIMMOCTH, PACKIAAbIBATHL HATypaJlbHBIC YHCIIa
HA IIPOCTHIE MHOKUTEIIH.

[Tonp30BaThCA MacITaAOOM, COCTaBIATh IPOIOPLIMHU U OTHOILICHHUS.

Ucnonb3oBaTh OyKBBI JJiE OOO3HAYECHHUS YHUCEN MPHU 3alUCH MAaTeMaTUYECKHUX
BBIPOKCHUM, COCTaBIATH OYKBEHHBIC BBIPOKECHHUS W (POPMYJIBI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHHUM, OCYIICCTBIISAS HEOOXOMMBIC TIOJICTAHOBKH M MPEe0Opa30BaHUSI.

HaxoauTe HEN3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemieHne TekcTOBBIX 33124

Pemrate MHOTOIIArOBBIE TEKCTOBBIC 3a4a9H apU(PMETHUICCKUM CIIOCOOOM.

Pemare 3amaun, CBA3aHHBIE C OTHOIICHHEM, MPOMOPIHMOHAIBHOCTHIO BEIWYHH,
MPOIIEHTAMHU, peliaTh TPU OCHOBHBIE 3a/1a4M Ha APOOU U MPOIICHTHI.

Pemiats 3agaum, coaepkaniie 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMs, pacCTOsIHUE, 1I€Ha, KOJWYECTBO, CTOMMOCTh, MHPOU3BOAUTEIBHOCThH, BpEMS,
o0béMa paboOThl, UCHONB3YysSd apuMETHUYECKUE JCHCTBUS, OLICHKY, MPUKHUIKY,
MOJIb30BaThCS SIMHUIIAMU U3MEPEHHUS COOTBETCTBYIOIINX BEJIUYHH.

CocraBiisiTh OYKBEHHBIE BBIPAKECHUS IO YCIOBUIO 33/1aUU.
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N3BnekaTts WHGOpMALMIO, MPEACTABICHHYI0 B Ta0OiuIlaX, Ha JIMHCHHOM,
CTOJIOYATON WJIM KPYTOBOM JUArpaMMax, HHTEPIIPETUPOBATH MIPEICTABIICHHBIC JTAHHEIE,
HCITOJIB30BAaTh JaHHBIC MIPU PEIICHUN 3a/1a4.

[IpencraBisaTe WHGOPMAIMIO C IOMOIIBIO TAOIWIl, JUHEHHOH M CTOJOYATOM
TrarpamMM.

Haruasanas reomerpus

[IpuBoauTh mHpUMEpPbl OOBEKTOB OKPY’KAIOIIEr0 MHpa, HUMEKMUX (opMy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U IMPOCTPAHCTBEHHBIX (QUIyp, MIPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX (puryp.

N300pakaTh ¢ MOMOILBIO LUPKYJIS, JUHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOW U
KJIeT4aTo Oymare HM3y4yeHHbIE IJIOCKME N€OMETpUYECKHe (UIYypbl U KOH(UTYpaluH,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbCAd T€OMETPUUYECKUMHU TMOHATUSIMH: PABEHCTBO (UIYp, CUMMETpHS,
UCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSA3aHHYK0 C CUMMETPUEH: OChb CUMMETPHUH, LIEHTP
CUMMETPHH.

Haxomute BeNWUYMHBI yIVIOB M3MEPEHHEM C IOMOLIBIO TPAHCIOPTHPA, CTPOUTH
YIJIBl 33IaHHOW BEJIWYMHBI, IIOJB30BaThCA NPHU PEHICHWH 3a7ad TpagyCHOM Mepowu
YIJIOB, PACIlO3HaBaTh HA YEPTEkKAX OCTPBIN, PSIMOU, PA3BEPHYTHIN U TYIION YTJIBL.

Bpuncnares  QMHY  JIOMaHOM, TMEPUMETP MHOIOYIOJIBHMKA, II0JIb30BaThCS
€AUHULAMHU W3MEPEHUs JIMHBI, BBIPAKATH OAHU €IWHMIBI U3MEPEHUS JIMHBI 4Yepes
Apyrue.

Haxogute, ncnonb3ys 4epTEKHbIE HUHCTPYMEHTBI, PACCTOSIHUSA: MEXKAY JBYMS
TOYKaMH, OT TOYKH JI0 IPSMOM, JUIMHY ITyTH HA KBAaJIPATHOM CETKE.

Boruncnsate miomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB, HUCIIOIb30BaTh
pazOueHue Ha  MNPAMOYTOJIbHUKH, HA  paBHble  (QUIYphl,  JOCTpauBaHUeE
0 TPAMOYTOJIBHUKA, I0Jb30BAThCS OCHOBHBIMU E€IWHUILIAMU HW3MEPEHUS IUIOLIAJIH,
BBIPAXKaTh OJHU €JUHUILIBI U3MEPEHUS IUIOLIAAN YePE3 APYTrHe.

Pacnio3HaBaTh Ha MOJENAX W M300paKEHUAX NUPaMUAY, KOHYC, LMJIMHID,
MCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, PeOpPO, rpaHb, OCHOBAHUE, PA3BEPTKA.

N3o0paxath Ha Ki1eT4aTou OyMare MpsIMOYTOJIbHBIN Mapasyieenune].

Boruucnate 00bEM  MPSAMOYTOJNIBHOTO Mapaiienenunena, KyOa, MOJIb30BaThCA
OCHOBHBIMU €JUHUIIAMU U3MEPEHUS 00BEMA;

Pemare HecnoKHBIE 3a1adyd  HAa HAxOXJICHUE TE€OMETPUUYECKUX BEIUYUH
B IIPAKTUYECKUX CUTYaLMSX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIACC
HaumenoBanue pa3znena |KomamyecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH O0y4arOIIUXCs
(Temnl) Kypca yacoB COJIepKaHUE
HarypanbHbie uncia. 43 JlecaTuunas Yurarsh, 3al1UCHIBATh, CPABHUBATHL HATypaJbHbIC YKCIIA;

JlelicTBUSI C HATypaJbHBIMU
YUCIIaMU

CUCTEMA CUHUCIICHHUS.
Psn matypanpHbBIX
quced.
Harypanbnbii psn.
Yucno 0.
Harypanbnblie yucia
Ha KOOPAMHATHOU
IIPSIMOM.
CpaBHeHnue,
OKpYTJICHHE

HaTypaJbHBIX YNCEIL.

Apudmernueckue
JICHCTBUS

C HATypaJIbHBIMU
yucjiamu. CBOMCTBa
HYJISI TIPH
CIIOJKCHHMU U
YMHO>EHUH,
CBOMCTBA €IUHUIIBI

ECALITALA

NpeaIaraTb M 00Cy:KIaTh CIOCOObI YIIOPSIOYMBAHUS YHCEL.

H300paxkaTh KOOPAMHATHYIO MIPSMYIO, 0TMEYATH YHCIIA
TOYKAMH Ha KOOPJIMHATHOU MPSIMOU, HAXOAUTH KOOPIUHATHI
TOYKHU.

HccaenoBath cBOMCTBA HATypaJIbHOTO psifa, uncen 0 u 1
P CJI0KEHUU U YMHOKEHUU.

Hcnonb30BaTh NPaBUWJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoinoaHATh apudMeTHIecKHe JEHCTBUS C HATYPAJIbHBIMU
YUCIaMU, BBIMUCIASATH 3HAUYCHUS YUCIIOBBIX BhIpaKECHUN

co ckoOKamu 1 0e3 CKOOOK.

3anucbIBaTh NPOU3BEICHNUE B BUJIE CTEIICHU, YUTATH
CTEIIEHU, UCII0JIb30BATh TEPMHMHOJIOTHIO (OCHOBAHHUE,
MOKa3aTesb), BbIYMCAATH 3HAYEHH I CTCTICHEH.

BbIIOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPaXEHUH, MPEAJIAraTh U MPUMEHATH NPUEMBI IPOBEPKH
BBIUNCIICHUMU.

Hcnoab30BaTh NPU BHIYUCICHUSX [IEPEMECTUTEIBHOE U
COYETATEIbHOE CBOIMCTBA CIIOKEHUS U YMHOXKEHUS,
pacrpeneauTeNbHOE CBOMCTBO YMHOKEHMS; GOpPpMYTHPOBATH

hmaal s dihway Ivvn

IIP}I 3’1\’ eV}

NVUTIYIYT.
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ITepemecturenbHOE
1 COYETATEIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHUS,
pacnpeenuTeIbHOE
CBOKMCTBO
YMHOKEHUS.
Jleaurenu n
KpaTHBIE YUCIIa,
Pa3JIOKEHUE YUCIIa
Ha MHOYKHUTEJIH.
Jlenenue

¢ ocratkoM. [ IpocTteie
1 COCTaBHBIC YMCIIA.
IIpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJIbHbIM
MOKa3aTeJIEM.
YucnoBsie
BBIPAYKCHUS;
MOPSJIOK IEHUCTBUMN.
Penienre TeKCTOBBIX
3aJ1a4 Ha BCE
apupMeTHIECKUE

U MPUMEHATH MPaBUJIA TPeoOpa30BaHUS YUCIOBBIX
BBIpa)XECHUN Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUH.
HccaenoBaTh 4KCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATH TMIIOTE3bI, (POPMYJIMPOBATH 00001IEHUS U
BbIBO/IbI 110 PE3YyJIbTATAM MPOBEIEHHOTO UCCIEIOBAHUS.
D®opMyIHPOBATH ONPeIeTeHUs ICIUTEN U KPaTHOTO,
HA3bIBATh JICJIUTEIN U KPATHBIC YUCIa; PACIIO3HABATH
MPOCTHIE U COCTaBHBIC YHCIIA; (GOPMYJIUPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YKCIIa HA TPOCTHIC
MHOKUTENN; HAXOAMTh OCTAaTK! OT JEJICHHS U HEMOJHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIC

BBICKA3bIBAHUS O HATYPAJIbHBIX YHCIIAX, IPUBOAUTH
npuMepsl U

KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUHM O CBOMCTBAX HATYyPAJIbHBIX YUCET.
KoncTpynpoBath MaTeMaTHYeCKHE MPeII0KEHUS

C ITIOMOIIBIO CBSI30K «W», «UJIN», KECIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1a4u apUPMETHIECKUM CITOCOOOM,
HCMOJIb30BAaTh 3AaBUCHMOCTH MEXK/y BETUUYUHAMHU (CKOPOCTb,
BpEMsI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD U JIP.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepegopmMyIHPOBaTH YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
JNAHHBIE, YCTAHABJIMUBATDH 3aBUCUMOCTH MEXIY BEIUUMHAMU,
CTPOUTD JIOTUYECKYIO LEIOYKY PACCYKIACHUMN.
MoaeanpoBaTh X0 PEHICHUS 3a4a4U C IOMOIILBIO PUCYHKA,
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JEUCTBUS,
Ha JBIKCHUEC U
MOKYTKH

CXEMBI, TaOJIHIIEI.

IIpuBoauthb,  pa3dupare, OIIEHUBATh
pellIeHUs, 3aIIUCH PEIICHUM TEKCTOBBIX 3a/1a4.
Kputuuecku OIIEHUBATH MOJTyYEHHBIN
pe3yJIbTar, OCYIECTBJIATH CaMOKOHTPOJIb,
MpOBEpsiE OTBET HAa COOTBETCTBHE YCJIOBHIO,
HAXOJAUTH OLINOKH.
Pemiare 3amaun ¢
BO3MO>KHBIX BapHAHTOB.
3HAKOMMTBLCS ¢ HCTOPUEN pa3BUTHS apU(PMETUKHN

pa3IuyHbIC

NOMOIIbI0  Tlepedopa  Bcex

Harnsannas reometpusi.
JInHuM Ha IWIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune mmHbl
OTpE3Ka,
METPUYECKHUE
CJIUHULIBI
U3MEPEHUS JJTUHBL.

OKpy»XHOCTb U KpYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYro. [Ipsamon,
OCTPBIH, TYNIOH U
Pa3BEPHYTHIN YTJIbL.
N3mepenue yrios.

Pacno3naBaTth Ha yepTekax, pUCyHKaxX, ONMUCHIBATD,
UCIIOJIB3YSI TEPMUHOJIOTHIO, U H300PakaTh C TOMOIIbIO
4epTEKHBIX UHCTPYMEHTOB: TOUKY, MPSIMYIO, OTPE30K, Iy,
yIOJl, JOMaHy0, OKPY>KHOCTb.

Pacno3naBath, NpUBOAUTH NPUMEPBI OOBEKTOB PEATLHOTO
MHUpa, UMEIOIUX GOpMy U3yUEHHBIX PUTYDP, OLIEHMBATH UX
JIMHEWHBIE PA3MEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCIIOPTUP KaK HUHCTPYMEHTHI
JUTSl IOCTPOCHMS M UBMEPECHUS: M3MEPSTh JJIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YTOJI,
3aIaHHON BEJIMYMHBI; OTKJIAABIBATH LINPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJaHHOTO paauyca.
MN306paxkath KOHGUTYpAIIUN TEOMETPUIECKUX HUTYDP

U3 OTPE3KOB, OKPYKHOCTEM, MX YaCTEW HA HEJIMHOBAaHHOMU U
KJIeT4aTol Oymare; mpeasiaratb, ONUCHLIBATH U 00CYKIATH
CIoco0bl, AJITOPUTMbI TTIOCTPOCHHUS.

Pacno3HaBath U n300paxaTh Ha HEJIMHOBAHHOM U
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[IpakTrueckas
pabora
«Iloctpoenue
YIJIOB»

KJIeTYaTor Oymare npsiMoi, OCTPbIN, TyHOM,
Pa3BEPHYTHIN YIIIbI; CPABHUBATH YTJIbI.

BbI14ucjasaTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMATH U MCNIOJIB30BATH NIPH PeLIEHUM 3214
3aBHCHMMOCTH MEXIY €IMHUIIAMUA METPUUECKOIN CHCTEMBI
Mep; 3HAKOMHUTbCS C HEMETPHUUECKUMH CUCTEMaMH Mep;
BbIPAXKAaTh JUIMHY B PA3JIMYHbIX €IMHULIAX U3MEPEHUSI.
HccaenoBath Gurypsl u KOHPUTYpALHH, UCTIOTB3YS

U poBBIE peCypChl

OOBIKHOBEHHBIE TPOOH

48

Hpo6s. [IpaBunbHbIe
Y HEIIPaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO J1po0Hu.
CpaBHeHue npo0beii.
Cnoxenue u
BBIUHATAHUC
O0OBIKHOBEHHBIX
npooeii. CmenanHas
IpoOb. YMHOKEHUE
U JICIICHUE
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe IpoOu.
Pemenne TekcTOBBIX
3a/1a4, CoJepKaIIux
npobu. OCHOBHbBIE

MopeaunpoBaTthb B rpaduueckoil, mpeamMeTHo Gopme,

C IIOMOUIBIO KOMIIBIOTEPA MOHATHS U CBOWCTBA,

CBSI3aHHBIC ¢ OOBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHbIE 1po0H,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkath OOBIKHOBEHHBIE IPOOH TOUKAMU

Ha KOOPJMHATHOM NPSAMOI; MCIOJIb30BATh KOOPAUHATHYIO
NPSAMYIO JJi1 CPaBHEHHUS IpOOEH.

D®opMyTHPOBATH, 3AIIUCHIBATH C IOMOIIbIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOI Ip0oOH; MCIO0JIb30BATh OCHOBHOE
CBOMCTBO 1po0OHU JUIsl COKpaIleHus: JpoOeit 1 MpUBeIeHUS
JIpoOu K HOBOMY 3HAMEHATEIO.

IIpeacraBiasiTh CMENIaHHYIO P00k B BUE HEMIPABUIBHOMN U
BBIJIETIATH 1IENYI0 YacTh YHCiIa U3 HEMPaBUIbLHON APOOH.
BeinoaHATh apudpMeTHnyecKue 1eMCTBUS

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOICTBA
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3a/1a4u Ha IpooOH.
[Ipumenenue OykB
JUTSL 3aITHCH
MaTeMaTHIECKNUX
BBIPAXKECHUU U
MPEITTOKEHUN

apu(pMETUUECKUX JNCUCTBUI IJIs1 pallMOHATN3ANH
BBIYMCIICHUN.

BbInoJHATH NPUKUAKY U OLIEHKY PE3YyJIbTaTa BIYUCIICHUN;
npeaiaraTb 1 NPpUMEHATh NPUEMbI IPOBEPKHU BBHIYMCIICHUM.
IIpoBoauTh Hccaeq0BaHMS CBOWMCTB ApOoOEH, omupasich

Ha YUCJIOBBIE YKCIIEPUMEHTHI (B TOM UUCIIE C IOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh MCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA

0 Ip00sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUMU.

Pemars TeKCTOBBIE 3a/1auu, COACPIKAIINE IPOOHBIC IaHHbBIE, U
3a7]a4M HAa HAXOXKJIEHUE YaCTH LEJIOT0 U IEJO0TO IO €ro YacTu;
BbISIBJISITh UX CXO/JACTBA U Pa3JIU4YHS.

MopaeanpoBarh X0/ PELICHUS 3aa4M C IOMOILBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IIpuBoauTh, pazduparb, OEHUBATH PAJINYHBIC PEIICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATh MOJYYCHHBIN PE3YJIbTAT,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSI OTBET

Ha COOTBETCTBHE YCIOBHUIO, HAXOAUTh OIIUOKH.
3HAKOMHUTBHCS € UCTOPHUEI pa3BUTHS apU(PMETUKHU

Harnsgnas reomerpus.
MHOroyroJibHUK!

10

MHOroyroJbHUKH.
YeThIpEXYTONIBHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, MCNOJIB3Ys1 TEPMUHOJIOTHIO, H300PaXKaATh

C IOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJICJIUPOBATh U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoguTh NpUMepbl OOBEKTOB PEATBHOTO MUPA, UMEIOILINUX
(opMy MHOTOyTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBAJpaTa,
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pabota
«IlocTpoenune
MPSIMOYTOJIbHUKA

C 3aJIaHHBIMH
CTOPOHAMHU

Ha HEJIMHOBAaHHOM
Oymare.
TpeyronbHukK.
IInomanes n
MIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€MHULIBI
W3MEpPEHUS
TJIOIA/IN.
[Tepumetp
MHOT'OYT'OJIbHUKA

TPEYTOJIbHUKA, OEHUBATh UX JIMHENHBIE PA3MEPHI.
Ber4ucjasThb: nEpUMETpP TPEYTOJIBHUKA,

IIPSAAMOYTOJIBHUKA, MHOI'OYT'OJIbHUKA; IJIOIA(b
IIPSAMOYTOJIBHHKA, KBajipaTa. M300paxkarTs

OCTPOYTOJIBHBIE, ITPSMOYTOJIBHBIE U TYIIOYTOJIbHBIE
TPEYTOJIBHUKHU.

CTpouTth Ha HEJIMHOBAHHON U KJIeT4aToll Oymare KBajapar u
IPSIMOYTOJIBHUK C 3aJaHHBIMM JIJITMHAMU CTOPOH.
HccaenoBarhs cBOMCTBA IPAMOYTOJIBHHKA, KBaJpaTa IMyTEM
AKCIIEPUMEHTA, HAOIIOICHUS], U3MEPEHHUS], MOJETUPOBAHNUS;
CPAaBHUBATh CBOMCTBA KBAJpaTa U MPSIMOYT'OJIbHHKA.
KoncTpynpoBate MaTeMaTH4YeCKHE NPEIJI0KEHHUSA

C MIOMOILBIO CBSI30K «HEKOTOPBII», «1t000i». PacnmosnaBarb
VCTUHHBIE U JIOKHBIE BBICKAa3bIBAHNS O MHOIOYT'OJIbHUKAX,
NPUBOAUTL IPUMEPbI U KOHTPIPHUMEDPBI.

HccnenoBars 3aBUCMMOCTS IUIOIIAIN KBAAPATa OT JIJIMHBI
€ro CTOPOHBL.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKH IS TIOCTPOCHUS
¢buryp; pa3ouBaTh NpsIMOYTOJIbHUK Ha KBAJpaThl,
TPEYTrOJIbHUKHU; COCTABJATh QUTYPbI U3 KBAJIPATOB U
NPSIMOYTOJIBHUKOB U HaXOJUTh UX IJIOIIA/b, pa30uBaTh
(Gurypsl Ha IPSAMOYTOJIBHUKU U KBaAPAThl U HAXOJAUTh UX
IUIOLIA/b.

BrIpaxaTh BeIMUMHY IUIOLIAAU B PA3JIMYHBIX €IMHULAX
MU3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATH U
HCIO0JIb30BAaTh 3ABUCMMOCTH MEXy METPUUECKUMU
EAVHULIAMU U3MEPEHUS IIJI0IIAH.
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3HAKOMUTBHCS ¢ MPUMEPAMM PUMEHEHUs IOAIU U
NepuMeTpa B MpakTUYECKUX cUTyanusx. Pemars 3agaun

U3 peajibHOM KU3HU, MPeAaaraTb U 00Cy:KI1aTh pa3jiuvyHbIe
Crmoco0bI perieHus 3a1a4

JlecsaTuunbie qpodu

38

JlecsiTnuHas 3amuch
npooeii. CpaBHEHHE
JNCCATHYHBIX
TpoOeH.

JlencTBuUs

C ICCATUYHBIMU
IPOOSMHU.
Oxkpyriienue
JNCCATHYHBIX
TpoOeH.

Perienne TeKCTOBBIX
3a7a4, CoepKaIiux
npoou. OCHOBHBIE
3a/1layu Ha ApooH

IIpeacraBiasiTh JeCATUYHYIO APOOb B BUE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATH JICCATUUHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
yIOPSIIOYMBAHUS JECATHUHBIX APOOEH.

N300pakarthb AecaTUYHBIE APOOU TOUKAMU HA
KOOPJUHATHOM MPSIMOM.

BbIABJAATH CXO0ACTBA M PA3JIUYUSA TTPABUI apU(PMETHICCKUX
JNEUCTBUM C HATypaIbHBIMH YUCIAMH U ACCATUYHBIMU
IpOoOsSMH, OOBACHSTH UX.

BoInojHATH apudMeTHIECKUE TSUCTBUS C JSCATHIHBIMH
IpOoOsSMU; BHIMOJHATH MPUKHAKY M OLlEHKY pe3yJibTaTa
BBIUMCJICHUH.

IIpumeHATH CBOICTBA apuMETHIECKUX
JNEUCTBUN ISl pALIMOHAIA3ALNN BBIYHACICHUN.

IIpyuMeHSITH NPABUJIO OKPYTIJIEHUSsI JECATUUHBIX TPOOCH.
IIpoBoauTh  HCCACAOBAHUA  CBOMCTB  JIECATUYHBIX
npoOeii, omupasch Ha YHUCJIOBBIE SKCIIEPUMEHTHI (B TOM
YHClie

C TIOMOIIIbIO KOMIIBIOTEPA), BLIABUTATh T'HNOTE3bI U
IIPUBOJIUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh UCTHHHBIC U JIO)KHBIC BEICKA3bIBAHUS

0 Ip00sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHKS BHICKA3bIBAHUM.
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PemaTh TEKCTOBBIE 3a/1a4H, COJIepKaIIUe TPOOHBIE TaHHbIE, U
Ha HaXOXJCHHUE YaCTU LEJIO0r0 U LEJIOro IO €ro 4YacTu;
BbISIBJIATH UX CXOACTBA U Pa3/IN4usl.

MozaeaupoBaTh X0 peLICHUs 3a1a4U C IIOMOILbIO

pUCYHKa, cxeMbl, Tabauupl. IlpuBoauTh, pazoupars,
OLICHMBATh Pa3JIMYHbIC PEIICHMS], 3aIIUCU PEIICHUN
TEKCTOBBIX 3a/]a4.

OnepupoBath A1pOOHBIMH YUCIAMHU B PEAIbHBIX KU3HEHHBIX
CUTYyalHsIX.

Kpurnuyecku oueHUBATh MOJYYECHHBIN PE3YJIbTAT,
OCYILIECTBJISITh CAMOKOHTPOJIb, TPOBEPSIS OTBET

Ha COOTBETCTBHE YCJIOBUIO, HAXOAUTH OIIUOKH.
3HAKOMMTBCS C MCTOPUEH Pa3BUTHS APUPMETUKU

Harnsguaas reomerpus.
Tena u purypor
B IIPOCTPAHCTBE

MHOrorpaHHHUKH.
N3obpaxkenue
MHOTOIPaHHHKOB.
Monenn
MIPOCTPAHCTBEHHBIX
TeJ.
[IpssMoyrosbHBIN
IapajuielIeIuIes,
Kky0. Pa3BépTku kyba
Y MapaJuIeIIeune/1a.
[IpaxkTnueckas
pabora «Pa3BEpTka
KyOay.

O0BéM Ky0a,

Pacno3naBaTh Ha YepTekax, pUCYHKAX, B OKPYKaK0IIeM
MHpe MIPSIMOYTOJIbHBIN Mapaiienenumnes, Kyo,
MHOTOI'PAaHHHUKH, ONIUCHIBATh, HCI0JIb3Ysl TEPMHHOJIOTHIO,
OLIEHMBATh JIMHEHHBIE pa3MephI.

IIpuBoguTH NpUMepPbI OOBEKTOB PEATHHOTO MUPA, UMEIOIIUX
(dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO Mapajlieenuresa,
KyoOa.

N300paxkath KyO Ha KieT4aTOM Oymare.

HccaenoBarth cBoiicTBa KyOa, MPSIMOYTOIBHOTO
napaJuiesienuneia, MHOTOIPaHHUKOB, UCTIOIb3YS MOCIIH.
Pacno3naBaTh u U300paxaTh pa3BEPTKU KyOa U
napaenenunena. MogeanpoBarb Ky0 U napasuiesenume]
n3 OyMaru u Mpoyrx MaTepuagoB, 00bACHITH CIOCO0
MOJICJIMPOBAHUSL.
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IIPSAMOYTOJIBHOTO
napajuiejaenumesa

HaxoauTs n3mepeHus, BBIYUCIATH IJI0MA b TOBEPXHOCTH;
00BEM Ky0a, MPSAMOYTOJIBHOTO NapaJljIesIeUIe 1a;
HCCJIe0BATH 3aBUCMMOCTB 00bEMa Ky0a OT JUIUHBI €T0
pedpa, BBIIBUTATh U 000CHOBBIBATH THIIOTE3Y.
Ha0aronath 1 NpoBOAUTH AaHAJIOTUH MEX]y TTOHSITHSIMU
ioniaau U 00bEMa, nepuMeTpa u IIomaam

MTOBEPXHOCTH.

Pacno3HaBaTh NCTHHHBIE U JIOKHBIE BBICKA3bIBAHHUS

O MHOTOI'PAHHUKAX, IPUBOAUTH MPUMEPbI U KOHTPIPUMEDBI,

CTPOUTH BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUU.
Pemarh 3aga4u U3 peajsbHON KU3HU

[ToBTOpEeHUE U 00001ICHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSTHUMN
1 METOJIOB Kypca

5 KJacca,
000011eHNE 3HAHUI

BeruncasTh 3HaueHUs BBIPAXKEHUH, COAEPKALLUX
HaTypaJIbHbIE YnCia, OOBIKHOBEHHBIE U IECATUYHbIE ApOOH,
BBINIOJIHATH PE0Opa30BaHUS YHUCEIL.

Bri0upaTh cniocod cpaBHEHUS YKCEIl, BHIYUCICHUN,
NPUMEHSTH CBOCTBA apU(METUUECKUX ACUCTBUI

JUTSL PALIMOHAJIM3ALUY BBIYMCIICHUM.

OcymecTBIATh CAMOKOHTPOJIb BBIOJIHAEMBIX JEHCTBUN U
CaMOIPOBEPKY PE3yJIbTATA BEIYMCICHUM.

Pemars 3aga4u u3 peaqbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMA Ul PEILICHUA 3a1a4 U3 APYTUX
y4€OHBIX MPEIMETOB.

Pemiathb 3a1a4m pa3sHbIMHU CIOCO0AMU, CPABHUBATD -
CIOCO0BI PELICHUS 337a41, BLIOMPATH PallHOHAJIBHBIN
CIocoo

OBIIEE KOJIMYECTBO
YACOB I10

170
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[TIPOTPAMME
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6 KJIACC

HaunmenoBanue paznena |KonnuectBo OcHoBHOE OcHOBHBIC BUBI JEATEIHHOCTA 00YUYAIOIUXCS
(Tembl) Kypca 4acoB colepKaHue
HarypanbHbie uncna 30 Apudmerndeckue BeinoHATL apudpMeTnyecKue JeHCTBUSA C MHOTO3HAYHBIMU
NEeNUCTBUS HaTypaJbHBIMU YUCJIAMU, HAXOAUTH 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HaYHBIMU BBIPKEHUI CO CKOOKaMU U 6€3 CKOOOK; BHIYUCIATH
HATypaJbHBIMU 3HAYeHUS BbIPAKEHUM, COACPKAILINUX CTEIICHH.
yuciaaMu. YucioBsie | BbINOJIHATH NPUKHAKY M OIl€HKY 3HAYCHUIN YUCIOBBIX
BBIpaKEHUS, BBIPKEHU, MPUMEHSITh NPUEMBI IPOBEPKHU PE3ybTaTa.
NOPSIAOK ACHCTBHIA, Hcnonb30BaTh NPHU BLIMUCICHUSX [IEPEMECTUTEIBHOE U
UCIIOJIb30BaHUE COUYETATEJIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCEI.
Jlenurenu u KpaTHbIE
YHCJIa; HanOOJIbIITHI
OOIIHNI OEIUTEND U
HavMeHbIIee olIiee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BEICHMUSI.
Jlenenue

C OCTaTKOM.
Penienune TekCTOBBIX
3aja4

pacrpeeuTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOEHUSI, CBOMCTBA aprU(METUUECKUX JACHUCTBUM.
HccaenoBaTh 4KcCiiOBbIe 3aKOHOMEPHOCTH, TPOBOAUTH
YHUCJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
TUIOTE3LI.

@opMyJHPOBATH ONpeaeeHUsl JISTUTENS U KPaTHOTO,
HauOOJILIIETO OOIIEro JACIUTEIS U HAUMEHBIIIETO OOIIETO
KpaTHOT'0, MPOCTOTO U COCTABHOT'O YKCEII; UCII0JIb30BATh 3TH
TIOHSITHUS MPU PEIICHUN 3a]1ay.

IIpuMeHSATH aJropuTMbI BEIYUCIICHUS HAUOOJBIIIETO 0OIIIETOo
JEUTENS ¥ HAUMEHBIIIEro 00IIIeT0 KPaTHOTO IBYX YHUCET,
AITOPUTM Pa3JIOKEHHUS YKCIia Ha MPOCThIC MHOKHUTEIIH.
HccnenoBaTh yCiaoBUs ACTUMOCTA Ha 4 U 6.

HccaenoBathb, 00cyx1aTh, GOPpMYJIUPOBATH U
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000CHOBBIBATb BBIBOJ O YETHOCTH CYMMBI, TPOU3BEICHUS:
JIBYX YETHBIX YHCEJN, ABYX HEYETHBIX YUCIIE, YETHOTO U
HEYETHOI'O YMCell.

HccnexoBarh ¢BOMCTBA JETUMOCTH CYMMBI U IPOU3BEAECHUS
yuCell.

IIpuBOAUTH MPUMeEPHI YKUCEI C 3aIaHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAax YHCEJ, OMPOBEPraThb HEBEPHBIC YTBEPKICHUSA
C MIOMOIIBLIKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4ecKUe NMPEAJI0KEHUSA

C TIOMOIIBIO CBSI3OK «H», KUJIHN», KECJIH..., TO...».

Pemath TEKCTOBBIC 3aa4M, BKIOUAIOIINE ITOHATUS
JETMMOCTH, apU(PMETHUYECKUM CIIOCOOO0M,

UCITOJIb30BaTh NEPeOOp BCEX BO3ZMOKHBIX BAPHAHTOB.
MopeaupoBaTh X0 PEUICHUS 3a/1a4M C IIOMOIIBIO
pUCYHKA, CXEMBbI, TaOJIUIIbI.

IIpuBoauTh, pa3duparThb, OEHUBATH PA3JIMUHBIC PEIICHUS,
3aIlMCU PEIIEHUN TEKCTOBBIX 3a]1a4.

Kpurnyecku oueHUBATH MOJIYYCHHBIN PE3YIbTAT, HAXOAUTh
OIK1OKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

HA COOTBETCTBUE YCIOBUIO

Harnsgunas reomerpus.
[IpsiMbIe Ha IUIOCKOCTH

IleprienauKyIsIpHbIE
IIpsIMBIE.
[TapannensHbie
IIPsIMBIE.
Paccrosaue mexny

Pacno3HaBaTh Ha yepTekax, pUCyHKax ClIydad B3aUHMHOTO
PacIoJIOKEHUS ABYX IPSMBIX.

MN300paxkaTh ¢ NIOMOIUBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOl OyMare JIBe NepeceKaroImecs
IIpsIMBIE, JBE MAPAJUIENIbHBIE NPSIMBIE, CTPOUTD MPAMYIO,
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JIBYMsI TOUKAMH,
OT TOYKH JI0 NPAMOH,
JUIMHA MapuipyTa

Ha KBAJIPATHOM CETKE

MIEPIIEHINKYJIIPHYIO TAHHOM.

IIpuBoauTh NpUMepbI NAPALIEIBHOCTH U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTI'OJIBHUKAX MEPIIEHINKYJISIPHbBIC

U napajuiesibHble CTOpoHbl. M300paxkath
MHOTOYTOJIBHUKH C NapaJuIEIbHbIMH,

MIEPIICHIUKYJISIPHBIMA CTOPOHAMH.

HaxoauTh paccTosiHuE MEXIY ABYMS TOUYKAMH, OT TOUKH
710 NIPSIMOM, NIMHY IYTH Ha KBaJAPaTHOMN CETKE, B TOM YHCIIE
UCHOJIb3Ys IUPPOBBIE PECYPCHI

Jpo6u
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OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO JIpooH,
COKpalieHue Ipo0ei.
CpaBHeHuE U
YIOPSI0OYNBAHUEC
npobei.
Jlecstuanabie 1podu
U METpHYecKas
CUCTEMaA Mep.
Apubmerndeckue
JIEVUCTBUSA

C OOBIKHOBCHHBIMH
U JCCATUYHBIMU
JTpOOsSIMU.
OTHoI1ICHHE.
JleneHue B JaHHOM

CpaBHMBATB U YHOPSII0YMBATH JIpOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS ApOoOeH.

IIpeacraBasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
napobeli 1 OOBIKHOBEHHBIE B BUIC JECATHUHBIX,
HCMO0JIb30BATh IKBHBAJIEHTHbIE MPeACTABJIEHUs IPOOHBIX
YHCeN MPU UX CPaBHEHUH, MTPH BeIYMCcIeHUsAX. Ucnoab30BaTh
JECATUYHBIE IPOOU MpHU MpeoOpa30BaHUU BEIUYHUH B
METPHUUYECKOI CUCTEME MeEp.

BbinoJHATH apudMeTndecKue 1ecTBUs

C OOBIKHOBEHHBIMU U JIECITUUHBIMU APOOSMHU.

BoIuncjasiTh 3HaUCHUS BBIpAXKEHH, COAepKaITUX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, BHITIOTHATH
npeodpazoBaHusi 1poOeli, BLIOUPATH COCO0, IPUMEHSTH
cBoiicTBa apu(pMETUYECKUX JACHCTBUHN I palliOHAIU3AIUU
BBIUNCIICHUMU.

CocTaBJiSITh OTHOILIEHUS U MPONOPINH, HAXOAUTH
OTHOIIICHNE BEINYWH, ICJUTh BEINYHHY B JAHHOM
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OTHOIIICHUH.
Macira0,
MIPOIIOPIIHA.
[TonaTHe npoueHra.
Brrunucnenue
MPOIICHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MIPOIICHTY.

Pemenue TeKCTOBBIX
3a7a4, COACpKaIIUX
JpoOU U MPOIECHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTH
K €€ 1uaMeTpy»

OTHOUIIECHHH.
HaxoauTh 3KCNIePUMEHTAJIBHBbIM IIYTEM OTHOIICHUE JIJTUHBI
OKPY’KHOCTHU K €€ IUaMeTpy.

NuTepnpernpoBaTh MaciTad Kak OTHOIIICHUE BEJTUYUH,
HAXOJAUTb MaclITal IJIaHa, KAPThl U BEIYUCIATD

pPAcCTOSIHUS, UCIIOJIB3Ysl MACIITa0.

OO0BSICHATD, UYTO TAaKOE MPOLICHT, YIIOTPEOJISITH 000POTHI peUn
CO CJIOBOM «ITPOLICHT». BhIpamaTh MPOLEHTHI B JPOOSX U
JpoOu B IPOIIEHTAX, OTHOIICHHUE JIBYX BEJIMUMH B MPOIICHTAX.
BbIuncasTh NPOLEHT OT YKCIIA U YUCIIO TIO €r0 MPOLICHTY.
Oxpyrasitb ApoOH U MPOIEHTHI, HAXOIUTh MPUOIMKEHUS
YUCell.

PemaTp 3a1aum Ha 4acTH, TPOLEHTHI, IPOIIOPIIUH,

Ha HAaXOXJEHHUE Apoou (IIPOIEHTA) OT BEIMUMHBI U BEJTMUUHBI
1o e€ ApoOu (TIpoLeHTY), Apodu (ITPOIIEHTA), KOTOPHIN
COCTaBJISIET OJHA BeJIMYMHA OT Apyroil. IlpuBoauTs,
pa3douparthb, OLEHUBATH PA3JINYHbIC PEUICHUS, 3alIUCH
pEelIeHN TEKCTOBBIX 3a/1a4.

N3Baexars nHGoOpManuIo U3 TabIUIl U TUarpaMM,
WHTEPIPETUPOBATH TAOJUYHBIE JaHHBIE,

OTpEIEIIATh HAaNOOJIbIIIEE U HAUMEHbIIICE

W3 TIPEJCTABICHHBIX JTAHHBIX

Harnmsannas reometpusi.
CummeTtpus

OceBast cHMMETpHS.
LenTpanpHas
CUMMETpHSI.

Pacno3naBaTh Ha yepTekax U U300paKEHUSAX, H300paKaTH
OT PYKH, CTPOUTH C MIOMOIIBI0 HHCTPYMEHTOB (QUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, TPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPUYHBIX
¢buryp.
[IpakTnueckas
pabota «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTbH ), CHMMETPUIHYIO TAHHOU

OTHOCHUTEJIBHO MPSMOM, TOUKH.

HaxoanTh mpuMepbl CHMMETPUHU B OKPYIKAIOIIIEM MHpE.
MopeaunpoBathb u3 Oymaru se purypbl, CAMMETPUYHbIE
OTHOCHUTEJIHHO MPSMOM; KOHCTPYMPOBATH T€OMETPUICCKHE
KOH(HUTYpamuu, UCIIOIb3YsI CBOHCTBO CUMMETPHH, B TOM
YHCIie C IIOMOIIBI0 U(POBBIX PECypCOB.

HccaenoBarh  CcBOWCTBA  HM3yYEHHBIX  QUTYp,
CBS3aHHBIC C CHUMMETPHEH, WCIOJIB3Yysl DKCIECPUMEHT,
HaOII0IeHNE, MOICTTUPOBaHUE.

O06ocHOBBIBATD, OIpOBEpPrarTb Cc ITOMOILBIO
KOHTPIPUMEPOB YTBEPXKICHUS O CHMMETPUU (QUTYP

Bripaxkenust ¢ OykBamu

[Tpumenenue OykB
JUTSL 3aIIUCH
MaTEMaTUYECKUX
BBIPAKCHUH U
IIPEJIOKEHNM.
bykBennble
BBIPAKEHUSA U
YHUCJIOBBIE
IIOJICTAHOBKH.
bykBeHHbIe
PaBEHCTBA,
HaXO0XKIEHUE
HEU3BECTHOIO

Hcnonb3oBaTh 0yKBBI 151 0003HAYEHUS YUCE, TP 3aITUCH
MaTEMATUYECKUX YTBEPKICHUM, COCTABIATh OYKBEHHbIE
BBIPAYKEHUS 110 YCIIOBHIO 33Ja4H.

HccnenoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JIs1 UX 3aIUCH.

BbruncasaTs 4ncioBoe 3HaueHHUE OyKBEHHOT'O BhIPaXKEHUS
pU 33JaHHBIX 3HAYEHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOLIATN
MIPSIMOYTOJIBHUKA, KBaJpaTa; JUIMHBI OKPYKHOCTH, IIJIOIIAIH
KpyTa; BBIIOJHATH BBIYHCJIEHHS 10 3TUM (popMyJiaM.
CocTraBiasiTh (pOPMYJIbl, BEIPAKAOIINE 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsi, 00bEM
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KOMITOHEHTA. pabOThI; BBIMOJIHATH BEIYMCICHUS 110 3TUM (OpMYyJIaMm.
DopMyIsl Haxoauth HeU3BECTHBIN KOMIIOHEHT apu(PMETUYECKOTO
NEHUCTBUSA
Harnsannas reomerpus. 14 YeTbIpEXYTOJIbHUK, MN300paxkaTh Ha HETMHOBAHHOW M KJIETYATOU
@urypsl Ha IIIOCKOCTH IIPUMEPHI OyMare ¢ UCIIOJIb30BaHUEM YEPTEKHBIX
YCTBIPEXYTOJIbHUKOB. | MHCTPYMEHTOB YETBIPEXYTOJBHUKH C 3aJaHHBIMU
[IpsAMOyTOJIBHUK, CBOWCTBAaMU:

KBaJpatT: CBOMCTBA
CTOPOH, YIJIOB,
JTUaroHajiei.
N3mepeHue yrios.
Bunel
TPEYTOJIBHUKOB.
[Tepumerp
MHOI'OYTI'OJIbHUKA.
[Tnomans Gpurypsi.
DopMysl
NIEpUMETpa U
II0IIA U
IPSAMOYTOJIbHUKA.
[Ipubnuxénnoe
U3MEPEHUE III0IIAAN
buryp.
[IpakTnueckas

C apaJuIeIbHBIMH, ITEPIICHINKYIJISIPHBIMU, PABHBIMHU
CTOPOHAMM, NPSIMBIMU yTJIAMH U JIp.,

paBHOOenpeHHbIN TpeyronsHuk. [lpeanarars u

00CyKIATh CIIOCOOBI, AJITOPUTMbI TOCTPOCHHUS.
HccaenoBarth, HCNOIB3YS S3KCIEPUMEHT, HAOIIOACHHE,
MOJIEJIMPOBAHUE, CBOMCTBA IIPSIMOYIOJIbHHKA, KBAapaTa,
pa30uBaTh Ha TPEyrojabHUKU. OOOCHOBBIBAThH, ONIPOBEPraTh
C IOMOIIBIO KOHTPIPUMEDPOB YTBEPKACHUS

O MPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHbIC U
HEBEPHBIEC YTBEPKICHMUS.

HN3mepsATH ¥ CTPOUTH C TOMOLIBIO TPAHCIIOPTHPA YTJIBI,

B TOM YHMCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIE

yribl. PacniosHaBaTh, H300paskaTh OCTPOYIOJIBHBIN,

MPSIMO- YTOJIBHBIN, TYNOYTOJIbHBIN, paBHOOEPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIBHUKHU.

Ber4ucjasiTb NEpUMETP MHOTOYTOJIbHUKA, IIJIOIA/b
MHOTOYT'OJIbHUKA Pa30MEeHNEM Ha NPSIMOYTOJIbHUKH,
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pabora «ILnomaas
KpyTa»

Ha paBHbIC (PUTYPBI, UCTIOJIBb30BATh METPUUECKUE €TUHUIIBI
M3MEPEHUS JITTUHBI U TUIOIIAIH.

Hcnoab3oBaTh NpudINKEHHOE M3MEPEHUe JIIUH U
IJIOIAJIeH Ha KJeT4aTor OymMare, MpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIIOIIAN KpyTa

[lonoXXKUTENBHBIE U

OTPUIATCIIbHBIC YHUCJIa

40

Llensie uncna.
Monayne yucia,
reoMeTpuyecKas
UHTEpIIpEeTaIUs
MoxyJisi. HucioBbie
MIPOMEKYTKH.
[TonoxxurenpHbIC U
OTpHIIATEIIbHBIE
yucna. CpaBHEHHE
MIOJIOYKUTEIbHBIX U
OTPUIIATEIIbHBIX
YHCEel.
Apudmernyeckue
JICUCTBUSA

C MOJIOKUTEJIbHBIMU
U OTpUIATEIbHBIMU
YHCIIaMHU.

Pemenne TekCTOBBIX
3aja4

IIpuBoAMTH MPUMEPBI UCIIOIL30BAHUS B PEATHHOMN KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHCEIL.

N300paxkaTh 11€J1bIe YHCIIA, TOJOXKUTEIbHBIC U
OTPULATEIIbHBIE YMCJIA TOYKAMHU HA YUCIOBOM MPSMOW,
HCI0JIb30BATH YKHCJIOBYIO MPSIMYIO JJIs1 CDABHEHUSI YU CE.
IIpuMeHATH MpPaBUJIA CPABHEHUS, YIIOPAA0UYUBATH 1CJIbIC
YyCIia; HAXOAUTh MOIYJIb YKCIIa.

DopMyJIMPOBATH MPABUJIA BHIYKCIICHUS C
MTOJIOKUTEIBHBIMUA U OTPULIATECIIbHBIMU YHUCJIAMHU, HAXOAUTh
3HAYEHM S YUCIIOBBIX BBIPAKECHUM, COACPKAIIUX TCUCTBUS
C MOJIO)KUTEIbHBIMU U OTPULIATEILHBIMH YU CIaMH.
IIpuMeHATH CBOCTBA CIIOKEHUS U YMHOXKEHUS

JUTsl TpeoOpa3oBaHus CYMM U MPOU3BEICHUM
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[IpencraBneHne JaHHBIX

[IpsamoyrosbHas
cucTeMa KOOpIHHaT
Ha IJIOCKOCTH.
Koopannatel Toukn
Ha MJIOCKOCTH,
a0crucca u
OpJIMHATA.
Cronbuatsie u
KpYTOBBIE
JTarpamMMel.
[IpakTnueckas
pabora «IlocTpoenue
auarpaMmm.
Pemienune TekcToBBIX
3aj1a4, CoAepKaIINX
JTaHHBIE,
npeACTaBICHHbIC

B TaOIUIAX U

Ha Juarpammax

OO0BICHATH U HJUIIOCTPUPOBATH NMOHATHE ITPSIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT Ha IIJIOCKOCTH, UCIIOIb30BaATh
TEPMUHOJIOTHIO; CTPOUTh Ha KOOPAUHATHOM IIJIOCKOCTH
TOUYKH U (PUTYPHI TIO 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPAMHATHI TOYEK.

YuraTh CTOI0YATHIE U KPYTOBBIE IHAarPaMMBbl;
HHTEPNPETHPOBATH JAHHBIC; CTPOUTH CTOJIOUATHIE
nuarpammMsel. Uenodib3oBaTs HH(pOpMaLMIO,
IPEICTABJICHHYIO B TabJIUIaX, Ha Juarpammax Jyisi perieHus
TEKCTOBBIX 3a7a4 U 3aJa4 U3 pEAIbHOU KU3HU

Harnsgnas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpssMOyTrOnBHBIN
napaijieenunen,
KyO, mpu3ma,
nupaMua, KOHYC,
UWIMHJAD, Iap U
cepa.
N3o0paxenue

Pacno3naBaTh Ha yepTekKax, pUCYHKAX, ONMCHIBATH
nupamMuay, IpusMy, HUIMHIP, KOHYC, IIap, H300pamaTh Ux
OT PYKH, MOIEJTUPOBATH M3 OyMaru, INIaCTUIINHA, TIPOBOJIOKH
u ap. lIpuBoguTH NpHMepbI OOBEKTOB OKPYIKAIOIIET0 MUPA,
UMEIOIUX (OPMbI HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, PeOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAJUYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
dburyp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHUKOB,
IIWIMH/IPA U KOHYCA.
[IpakTnueckas
pabota «Co3nanue
MOJIENIEN
IPOCTPAHCTBEHHBIX
buryp».

ITonstue 00BEMA;
€IMHUITBI U3MEPECHHUS
00béma. O0bEM
PSIMOYTOJIEHOTO
napajiesienunena,
Ky0a, hopMyIbI
00bEMa

N3yuaTsb, UCIIONB3Ys IKCIIEPUMEHT, HAOIIOICHUE, N3MEPCHHE,
MOJIETUPOBAHMUE, B TOM YHUCJIE KOMITBIOTEPHOE, U OMUCHIBATH
CBOIiCTBa Ha3BAaHHBIX TEJ, BHIIBJAATH CXOJACTBA U
Pa3IMYMs: MEXKy TUPAMUAION U IPU3MOU; MEKIY
MAJIHHAPOM, KOHYCOM U IIapOM.

Pacno3naBath pa3BEpTKU napasiesnenunena, Kyoa, mpusmsl,
UpamMuIbl, KOHyCa, IWJINHIPA; KOHCTPYUPOBATH JaHHBIC
Teja u3 pa3BEPTOK, CO37aBATh UX MOJICTH.

Co3aaBaTh MO€JIM ITPOCTPAHCTBEHHBIX GUryp (U3 Oymaru,
MIPOBOJIOKH, TIJIACTUJINHA U JIP.)

N3mepsaTh Ha MOAeJSIX: TTUHBI pEOEP MHOTOTPAaHHUKOB,
JTUaMETp Iapa.

BoiBoauTh popmyiy o0bpEma

MPSAMOYTOJIBHOTO Mapajuieenuneaa.

Boruucjasats no popmysiaMm: 00bEM MPSIMOYTOIHHOTO
napaJiielienure1a, Kyoa; UCIoJb30BaTh ¢IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapauieIeTUIeI0B; PpeliaTh 3aJa4M C PEaTbHBIMH TAHHBIMU

[ToBTOpEeHUe, 00600IIEHNE,
CHCTEMAaTHU3aLUs
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[ToBTOpeHue
OCHOBHBIX IIOHSATHI
Y METOJIOB KYpPCOB
5 1 6 K1accoB,
0000menue u
CHCTEMaTH3aIHs
3HaHUU

BbIYUCJIATH 3HAYCHUS BBIPAXKEHUM, COJACPIKAIIUX
HATypaJIbHBIE, LIEJbIE, TOJOKUTEIbHbBIC U
OTpHUIIATENILHBIC YHUCIIa, OOBIKHOBEHHBIC U JISCATUYHbBIC
JpoOu, BBITIOIHATH TPEOOpa30BaHUs YUCEN U
BBIPAKCHUU.

Bp10upaTh criocod cpaBHEHUS YMCEII, BHIYUCIICHUM,
NPUMEHSTH CBOICTBA apU(PMETUUECKUX ACUCTBUI
JUISl pallMOHATN3AaIlMA BEIYMCIICHUI.
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PemaTsp 3a1auM 13 peaabHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS JIJIs1 PELICHUS 3a7a4 U3 APYTrux
MPEAMETOB.

Pemiate 3agaun pa3sHbIMHU CIIOCO0AMHU, CPABHUBATD,
BbIOMPATH CMIOCOOBI PEIICHUA 3a/1a4UH.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOIHAEMBIX ICHCTBUHN U
CaMOITPOBEPKY pE3yJIbTAaTa BEIYUCICHUAMN

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

170
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIET0 0Opa30BaHUS:
OHa O0ecne4YrBaeT MU3y4YECHHE JIPYTUX JAMCIMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTApHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JJIsi MPOJOHKEHU 00pa3oBaHus U
B I[IOBCEJHEBHOM KU3HU. Pa3Butue y o0OydalomMXCSd Hay4YHBIX HPECTABICHUN
O TMPOUCXOXKACHUM M CYIIHOCTH alreOpanydeckux aOCTpakiui, Crnoco0e OTpaKeHUs
MaTeMaTUYECKOW HAyKOHl SIBIIEHMM W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOro MOJECIUPOBAHUS B HAYYHOM IMO3HAHUU U B MPAKTUKE CIOCOOCTBYET
(GbOpMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS U KAayeCTB MBIIUICHUS, HEOOXOIMMBIX
UL ajanTalid B COBpeMEHHOM 1udpoBoM obmecTBe. M3yueHue anreOpsbl
o0ecrieunBaeT pa3BUTHE YMEHMs Ha0J10/1aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAThH
CBOM JIEHCTBUS W BBIBOJBI, (pOpMynHupoBaTh yTBepxkAcHUS. OCBOCHHE Kypca alnreOpsbl
o0ecrieuyrnBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYArOMIMXCS: OHU HCIHOJB3YIOT
JNEAYKTUBHbIE M MHAYKTUBHBIE pACCYXKJEHUSA, O0O00OIIEHME UM KOHKPETU3AIIMIO,
abctparupoBanue u aHanoruto. OOyueHue anreOpe mnpeAnonaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOATENLHON NEATEIbHOCTH OO0YyYaloIIMUXCs, MO3TOMY CaMOCTOSITENbHOE
pEIIeHHE 3a71a4 SBISICTCS pealin3aleil 1eITeIbHOCTHOTO MPUHIIUIA 00yYeHH .

B crpykType mporpaMmbl yuyeOHOro Kypca «AmireOpa» i OCHOBHOTO OOILEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JTMHUU:
«Ywucna u BerIUCIeHus», « Anredpandeckue BIpaXXeHUs», «Y paBHEHUS U HEPABEHCTBAY,
«Dyukuuny. Kaxnas w3 3TUX coAepKaTeIbHO-METOAMYECKUX JIMHUM pa3BUBAETCS
Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJIECHCTBYS C IPYTMMU €T0 JIMHUSIMU.
B xoze u3ydenust yueOHOro Kypca o0ydaromumMcest IPUXOAUTCS JIOTHUYECKH pacCy AaTh,
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM $3bIK. B CBS3M € 3TUM B NpOrpaMMmy
y4eOHOro Kypca «Airedpa» BKIIOYEHbl HEKOTOPBIE OCHOBBI JIOTHKH, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3jieflax MaTEeMaTHYECKOTO O0Opa3oBaHHUS M CIOCOOCTBYIOLIUE
OBJIQZICHUIO OOYYaIOIUMHUCS OCHOB YHHBEPCAJIbHOIO MAaTEMaTHYECKOTO SI3bIKA.
CopeprkaTeabHOM U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOT0 Kypca «Anredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue muHUM «YKciia U BBIYMCICHUSD CIIYKUT OCHOBOM JJIA JalbHEHIIEro
U3y4YEeHHUS MAaTEeMaTUK{, CHOCOOCTBYET PAa3BUTUIO y OOYyYaroUMXCsS JIOTUYECKOrO
MBIIJIEHUS, (OPMHUPOBAHUIO YMEHUS TOJb30BAThCS  ANTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX /JI TOBCEIHEBHOM KU3HU.
Pa3Butne moHATHS O 4YMCIE HAa yPOBHE OCHOBHOIO OOLIEr0 OOpa3oBaHMS CBSI3aHO
C PalMOHAJBHBIMU W HUPPALMOHATBHBIMU YHUCIAMH, (POPMUPOBAHUEM MPEICTABICHUN
O JECHCTBUTEIBHOM YMCJIE. 3aBEpIICHHE OCBOCHHS YHCIOBOM JIMHUM OTHECEHO
K cpeliHeMy o011eMy 00pa3oBaHUIO.
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Conepxxanue IByX aiareOpanyeckux JHHUN — «AJreOpanueckue BBIPAKECHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHHIO Y OOydYarOIIUXCS
MaTEeMaTU4YEeCKOro armapara, HeoOXOJUMOro Juisl peIlIeHUs 3aJady MaTeMaTHKH,
CMEXHBIX NIPEIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHMsl y4eOHBIM MaTepuan TIPYNIHUPYETCS BOKPYT pPalMOHAIbHBIX
BBIpOKEHMI. AJreOpa JEeMOHCTPUPYET 3HAYEHHWE MATEMATHKU KakK fA3bIKa IS
MIOCTPOCHUSI MATEMATUYECKUX MOJEJIEH, OMUCAaHUs MPOLIECCOB U SIBIEHUW PEATBHOTO
Mupa. B 3agaum  oOydeHust anreOpe BXOAST TaKke JalbHEHIIEe pPa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOJUMOro, B YAaCTHOCTH, JJIsi OCBOEHHUSI Kypca
MHGOPMATUKU, U OBJIAJICHUE HABBIKAMU JCAYKTHBHBIX paccyxkiaeHui. [IpeoOpazoBanue
CUMBOJIBHBIX (OPM  CHOCOOCTBYET Pa3BUTHIO BOOOpa)XEHUs, CIIOCOOHOCTEH K
MaTEeMaTUYeCKOMY TBOPYECTBY.

Copepxxanne (PyHKIMOHAIBHO-TpAQUUECKONM JHMHUM HAlLEICHO Ha TOJy4YeHHe
OOy4arOIMMMHUCS 3HAHUM O (QYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJENH
JUIsL ONIMCAHUsl U UCCIIEIOBaHUS PA3HOOOPA3HBIX MPOLECCOB M SIBJICHUI B MPUPOJE U
obmiectBe. M3ydeHne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYarOUIMXCS YMEHHUS
MCITI0JIB30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEJCTBA S3bIKAa MATEMATHUKU — CJIOBECHBIE,
CUMBOJIMYECKHE, rpaduyecKre, BHOCUT BKJIAJ B (POPMUPOBAHUE MIPEICTABICHUN O POJIU
MaTE€MaTHUKH B Pa3BUTUU LIUBWIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kilaccax u3ydaeTcsl y4eOHbIH Kypc «Anredpay,
KOTOPBI BKJIKOYAET CIEAYIOIIME OCHOBHBIE pas3deibl coaepxkaHus: «Uucia wu
BBIYHCIICHUS», «AJNTeOpandecKue BHIPAKCHUS», «YPaBHCHUS W HEPABEHCTBAY,
«DYHKIUW.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHJOBAHHBIX Il H3Y4YeHHMs Y4eOHOro Kypca
«Anredpay», — 306 yacoB: B 7 kinacce — 102 gaca (3 yaca B Hejenwo), B 8§ Kiacce —
102 gaca (3 gaca B Hegento), B 9 kiacce — 102 ygaca (3 yaca B Heero).

COJAEPXAHUE OBYUYEHUA

7 KJIACC
YucJia 1 BbIYUCIEHUS

JpoOu 0OBIKHOBEHHBIC U JIECATUYHBIC, ITEPEX0 OT OJHON (OPMBI 3amucu Apodei
K apyrou. lIoHsTHE panMOHAIBHOIO 4YHCIA, 3alUCh, CPABHEHUE, YIOPSIIOYMBAHHUE
pallMOHANbHBIX 4Yuceld. Apudmernyeckue IEHUCTBUS C PANMOHAIBHBIMU YHUCIAMHU.
Pemienue 3amau U3 peaibHOM MPAKTUKHU HA YacTH, Ha JPOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTelieM: OIpEACIICHUE, MpeoOpa3oBaHKE
BBIPDAKCHUI HA OCHOBE OIPEICIICHHsI, 3aluCh OONbIMX Yuced. [IpoleHThl, 3ammch
MPOIICHTOB B BHUJE ApOOM W JApoOU B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3ajayd Ha
MIPOLICHTHI, PEIICHUE 3a7]a4 U3 PEaTbHOU MPaKTUKH.

[IpumeHeHne MPU3HAKOB JNEIIMMOCTH, Pa3JIOKEHUE HA MHOXUTEIW HATypaJbHbBIX
qHCell.

PeanbHBIC 3aBUCIMOCTH, B TOM YHCIIC IpsIMasi U 0OpaTHast IPOTIOPIIMOHAIEHOCTH.
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AJire0panyvecKkue BbIPAKeHUS

[IepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKECHUS C NEPEMEHHOHW. JlomycTuMmbie
3HAYEHUs] nepeMeHHbIX. [IpencTaBiieHME 3aBUCUMOCTH MEXAY BEIMYMHAMHU B BHUJIE
dbopmynbl. Beruucnenuss no ¢opmynam. I[IpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO PaBHbIC BbIpaKEHUs, MTPaBUIIa IPEOOPA30BAHUSI CYMM U MPOU3BEICHUI,
MpaBUJIa PACKPHITUS CKOOOK U MIPUBEICHUS MTOJOOHBIX ClIaraeMbiX.

CBoiiCTBa CTENEHU C HATyPAIbHBIM MOKA3aTEIEM.

OpHowiensl W MHorouwieHbl. CreneHb MHorowieHa. CllOkeHHE, BBIYUTAHUE,
YMHOKEHHUE MHOrOWIEHOB. DOPMYJIbI COKPAIIEHHOTO YMHOXEHUS: KBAAPAT CYMMBI U
kBagpar pazHoctu. @Dopmyna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOTOWICHOB
Ha MHO>KUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHMs, IpaBuja MpeoOpa3oBaHUs YypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHHUI.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YHMCIO KOPHEH JIMHEWHOTO
YpPaBHEHHMS, PELICHUE JUHEWHBIX ypaBHEHUH. COCTaBIIEHHE YPaBHEHHMH IO YCIIOBHIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 C TOMOLIBI0 YPaBHEHUN.

JIuneiiHoe ypaBHEHHE C JByMs NEepeMEeHHbIMH M ero rpaguk. Cucrema ABYyX
JMHENHBIX YpaBHEHUH ¢ IByMs MepeMeHHbIMU. Pellienne cucteMm ypaBHEHUN ciocoooM
IIOACTAaHOBKH. [ [puMeps1 pereHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKUNHA

Koopaunara Toukum Ha npsMon. YUucnoBele NPOMEXKYTKH. PaccrosHue mexny
IBYMs TOYKAMHU KOOPAVMHATHOMN IIPSAMOM.

[IpssimoyrosbHas cucremMa KoopauHat, ocu Ox u Oy. Abcuucca U opArUHATa TOYKH
Ha KOOpJAMHATHOM IiockocTH. Ilpumepsl rpadgukos, 3agaHHbIX (opMynamu. UteHue
rpadukoB peasnbHBIX 3aBHcHMOcTel. [lonstue dynkmuu. ['paduk Gynkiuu. CpoiicTBa
bynakuii. Jlunelinas Qynkums, e€ rpaduk. I'paduk ynkumu y = |x|. ['padugeckoe
pelIeHNEe JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KIIACC
Yuciia ¥ BbIYMCICHUSA

KBagpatuelii kopenb u3 uncia. [Tonstue o0 uppannoHaibHOM uncie. Jlecaruunble
npuOIMKEHUsT HUppalMOHANbHBIX uuced. CBONCTBA apU(PMETHUECKUX KBaJApPaTHBIX
KOpPHEHN 1 X NPUMEHEHHE K TPEoOPa30BaHUIO YHCIOBBIX BBIPAKEHUN W BBIYMCIICHUSM.
JlecTBUTENIBHBIC YHCIIA.

Crenens ¢ HenpIM NOKa3aTeneM U e€ cporictBa. CTaHaapTHAS 3alUCh YUCTA.

AnredpanvyecKue BbIpaKeHUA
KBagpaTHblil TpEXWIEH, Pa3jlOKEHUE KBAJAPATHOTO TPEXWIEHA HA MHOMKUTEIU.
Anrebpaundeckas 1po0b. OCHOBHOE CBOWCTBO ajreOpandeckoit Apoou. CioxeHue,
BBIYMTAHUE, YMHOXXCHHE, JieJieHHe anreOpamdyeckux JapoOeit.  ParmonanbHbIe
BBIPAKEHUS U UX IpeoOpa3zoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOrO ypaBHEHHsS. Teopema
Buera. Pemienne ypaBHEHH, CBOASAIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocreiimme
JIpOOHO-paIMOHANIbHBIE YPABHEHUSI.

I'padmyeckas uHTEpHpeTanuss ypaBHEHMHA C JBYMsI TMEPEMEHHBIMH U CHCTEM
JUHEWHBIX YpPaBHEHWU C JBYMs IiepeMeHHbIMU. [IpuMepsl pemieHus cucrtem
HEJIMHEWHBIX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

Perienne TekCTOBBIX 3a7au anreOpandeckum crocoOoMm.

HucnoBble HEPABEHCTBA U HUX CBOMCTBA. HepaBeHCTBO € OOHOM ITEPEMEHHOU.
PaBHOCMIIBHOCTE HEpaBEeHCTB. JIMHEHBIE HEPABEHCTBA C OTHOW IepeMeHHON. CHCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuuu. O6GnacTh ONPEACIICHUS W MHOXECTBO 3HAYCHUHN (YHKIIWU.
CrniocoOnI 3a1aHust GyHKITHIA.

I'padux pysakmum. Urenue croiicTB dhyHkmu o e€ rpaduxy. [Ipumepsr rpadukos
GYHKIHNA, OTPaXKAIOIINUX PEATbHBIE TIPOIIECCHI.

OyHKIMY, OMHCHIBAIOIIME TPIMYI0 H  OOpaTHYH  MPONOPIHUOHATHHBIC
3aBUCHMOCTH, UX rpaduku. Oynkiuu y = x°, y = x°, y =V, y=|x|. ['paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
Yuciia ¥ BIYMCICHUSA

PaunoHanpHple 4uClIa, WpPpalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIE JPpOOU. MHOKECTBO ACHCTBUTENBHBIX YKCEN, ACHCTBUTEIbHBIC YUCHIA KaK
OecKOHEYHbIE JecATUYHbIe JapoOu. B3auMHO 0AHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JCHCTBUTEIBHBIX YACET U KOOPAUHATHOMN MPAMOM.

CpaBHeHHe JEUCTBUTEIBHBIX qucell, apudmernyeckue JNENUCTBUSA
C ICUCTBUTEIILHBIMU YHCIIAMM.

Pa3smepsl  OOBEKTOB  OKpY)KAIOIIEro  MUpa, JJIMUTEIBHOCTh  IPOILIECCOB
B OKPY’KarolleM MUPE.

[Ipubnuxk€HHoe 3HAYE€HHE BEIUYHMHBI, TOYHOCTH NpHOIMKEHUs. OKpyrieHue
yucell. [Ipyuknaka u olieHKa pe3yjabTaTOB BBIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHue ypaBHEHUN, CBOISIIUXCS K JIMHEUMHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOIALIMXCSA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [IpumMepbl pelIeHUs YpaBHEHUW TPETbEW M UYETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOGHO-pallMOHANBHBIX ypaBHEHMi. PemeHne TEKCTOBBIX 3anad
anreOpanyeckuM METOIOM.

VYpaBHeHue C JByMsa NEpeMEHHbIMH U ero rpaduk. Pemenuwe cucrteM AByx
JIMHENHBIX ypaBHEHUHN C JBYMs II€pEMEHHBIMU. PerieHue cucreMm IBYyX YpPaBHEHHH,
OJIHO
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U3 KOTOpBIX JHUHEIHOE, a Ipyroe — BTOpoil creneHu. I'paduueckas MHTEprpeTanus
CUCTEMBI YPAaBHEHHI C IByMS IEPEMEHHBIMHU.

Pemienrie  TEKCTOBBIX  3a1ay anredpandyecKkum

criocoOoM. YKciioBblE HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOM IIEpeMEHHOM. PelieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHou. KBagpaTHeie HepaBeHCcTBA. ['paduueckas
MHTEpIIpETAlNs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMH.

DOyHKUNHA
KBagpatuunas ¢ynkius, e€ rpaduk u cBoiicta. [lapaGona, KOopIMHATHI BEPIIUHbI
napaboJbl, OCh CHMMETPUU TTapaboIIbL. “
I'paduku dymkumit: y= £x, y= kx+b, y= _ y= x,y=+x y=|x]|,
X
Y UX CBOMCTBA.

YucaoBble MOCI€A0BATEILHOCTH U NIPOTrPECCUH

[lonsiTHE YHUCIOBOM  IOCIENOBAaTEIBbHOCTH. 3aJaHHE  IIOCIIEI0BATEIbHOCTH
peKyppeHTHOH hopMynoit u GopMyJIoN n-TO YjieHa.

Apudmernueckass MU TreoMeTrpuueckas mnporpeccur. DopMyibl #n-ro  YiEHa
apu(PMETHIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX 7 YICHOB.

N3o00paxkenre 4wieHOB apu(hMETUYECKON U TEOMETPUUYECKON MPOrpeccuil TOUKaMH
Ha KOOPJMHATHOW IIOCKOCTU. JIMHEHHBIH M SKCHOHEHUMaIbHbIA pocT. CroxHbIE
IIPOLICHTHI.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE  pe3yiabTaThl ~ OCBOGHHMS ~ IPOrpaMMbl  y4eOHOro  Kypca
K KOHITy 00y4yeHusi B 7 KJiacce:

Yuciia v BLIYHCIEHUS

BoinonHsaTh, coyeTast yCTHbIE U TUCbMEHHBIE TPUEMBI, apu(METHIECKUE AeHCTBUS
C palMOHATLHBIMUA YHCIIAMH.

HaxoauTb 3Ha4eHHs YMCIOBBIX BBIPAXKEHUN, TPUMEHATh pa3HOOOpa3HbIE CIIOCOOBI
U IPUEMBI BBIYHMCIICHUS 3HAUEHUH JPOOHBIX BRIPAKECHHI, COACPKAIMUX OOBIKHOBECHHBIE
U JIECATUYHBIC TPOOH.

[lepexoaute OT oAHOW (HOPMBI 3amMHMCH YUCEd K JApyrod (mpeoOpa3oBBIBATH
JECSITUYHYIO Jpo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OCCKOHEYHYIO IECATHUYHYIO JPOOB).

CpaBHUBaTh U  YIOPSAIOYMBATH  PAIllMOHAIHHBIC

yucaa. OKpyIisaTh 4ucia.

BBINONHATE NPUKHUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUH, OLEHKY 3HAaYCHU
YHCIOBBIX BBIPRKCHUN. BBIMOMHATH NEHUCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKA3aTEISIMHU.

[IpuMeHsTh NpHU3HAKK JAETUMOCTH, PA3JIOKEHHE HAa MHOXKUTEIM HaTypalbHbIX
qrCer.
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Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4d, CBA3AaHHBIE C OTHOIICHUEM
BEJIMYMH, MPOMNOPIHOHATBLHOCTBIO  BEJIUYMH, MPOLEHTaMH, WHTEPIPETUPOBATH
pe3yJbTaThl pEIICHHs 3a7ad C Y4YETOM OrpAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredOpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh anreOpanvyecKkyr0 TEPMHUHOJOTHIO M CHUMBOJIMKY, NPUMEHATH €€
B [IPOLIECCE OCBOEHUSI YUEOHOI0 MaTepuaa.

Haxonute 3HaueHuss OyKBEHHBIX BBIPQXEHUH MpPU 3aJaHHBIX 3HAYEHUAX
[IEPEMEHHBIX.

BoinonusaTe npeoOpa3oBaHUs LIEJIOTO BBIPAKEHUS B MHOTOWIEH NPUBEICHUEM
MOJ00HBIX ClIaraeMbIX, pACKPBITUEM CKOOOK.

BpInonHAT yMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH U MHOTOYIEHA HA MHOTOYJIEH,
NPUMEHATH (POPMYJIBI KBaJipaTa CyMMBbI U KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh pa3IoKEHUE MHOTOWIEHOB HA MHOXKHUTENH C IIOMOIBIO BBIHECEHUS
3a CKOOKHM OOIINEro MHOXHUTENS, TPYNIUPOBKH ClAraéMblX, NPUMEHEHHUS (OpMyI
COKPAIEHHOIO YMHOKEHUS.

[IpumensaTh mpeoOpa3oBaHUs MHOTOWICHOB U PELIEHUs pa3IM4HbIX 3a]ad
U3 MaTEeMaTUKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOU NIPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEW €  HATypaJbHBIMU  IIOKa3aTesIMU
111 TpeoOpa30BaHusl BHIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pewlare nuHENHBIE YpaBHEHUA C OJHOM IIEPEMEHHOM, IPUMEHsA IIpaBuUia
IIepexo/ia OT UCXOJHOI0 YPaBHEHMs K PAaBHOCWIBHOMY eMy. IIpoBepsATs, sABiIsAeTCS 11
YUCJIO0 KOPHEM YPaBHEHHS.

[Ipumensaty rpaduyeckre METOJbI MPHU PEIICHUH JIMHEWHBIX ypaBHEHUN U HX
CUCTEM.

[TonGupate mpuMepsl Hap Yuce, SIBISIOUINXCS PEeUICHHEM JUHEHMHOTrO ypaBHEHHUS
C ABYMS IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHMHOrO YpaBHEHUS C JIBYMs
NEPEMEHHBIMH, M0JIb3YACh IPapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPaBHEHMUSL.

Pemare cucteMsl IBYX JMHEHWHBIX YPaBHEHHWW C JIBYMsS IIEPEMEHHBIMH, B TOM
quclie rpaguuecKu.

CocraBnaTe 1 pemiaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEWHBIX YPABHECHHM
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJa4d
IIOJIyYEHHBIN pE3yJIbTaT.

DyHKUNHA

N300paxkarb Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HWHTEpBaJbl, 3alUCHIBATh YHUCJIOBBIE MPOMEXYTKH
Ha anreOpanueckoM SI3bIKE.

OrMmeyarp B KOOPAMHATHOM IUIOCKOCTHM TOYKH IO 3aJaHHBIM KOOpJAMHATaM,
CTpOUTh Ipaduky TMHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIMH y = |x|.

48



OnuchIBaTh C TOMOIIBIO0 (DYHKITMI M3BECTHBIEC 3aBHCHMOCTH MGy BEIMYUHAMMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, IIeHa, KOJWYECTBO, CTOMMOCTb, IMPOU3BOIUTEIHHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxonuTe 3HaueHne PyHKIIMN M0 3HAYCHUIO €€ apryMeHTa.

[Torumate rpaduyeckuii CHnoco0 TPEACTaBICHWS W aHaiM3a WH(OpMaIuw,
U3BJICKATh U WUHTEPIPETUPOBATh MHGOPMAINIO U3 rpadUKOB peajbHBIX MPOIIECCOB U
3aBHCUMOCTEM.

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS TPOTPAMMBI Y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kJjacce:

YucJia 1 BbIYUCIEHUS

Hcnonb30BaTh HaYaJIbHBIE MPEACTABICHUSI O MHOXKECTBE JICMCTBUTEIBHBIX YHCEI
JUISL CPaBHEHMS, OKPYTJIEHUs] M BBIYUCICHUMN, HM300pa)kaTh JIEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM IIPSAMOM.

[IpumensaTe moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HaXOIUTh
KBaJpaTHbIC KOPHHM, HCHOJb3yS TPH HEOOXOJAMMOCTH KaJbKYJISATOP, BBIIOJHATH
peoOpa3oBaHus BBIPAKEHUM, COACPKAIUX KBaJApPAaTHBIC KOPHHU, MCIIOJIB3Ysl CBOHCTBA
KOpHEM.

Hcnonb3oBaTh 3anucu OOJBIINX U MaJIbIX YHCEI ¢ TTOMOIIBIO IECITUYHBIX TpoOeit
u crerneHei yucna 10.

AuredpanvyecKue BbIpaKeHU

[IpuMeHsTh MOHSATHE CTENEHU C IIeJIBIM TTOKa3aTeNIeM, BBITIOIHATh MPeoOpa3oBaHUs
BBIPAXEHUH, COAEPKAIIMX CTEIIEHU C LEIbIM IT0OKA3aTEIIEM.

BBIONHATE  TOXIECTBEHHBIE TIPEOOPA30BaHUS  PAIMOHAIBHBIX — BBIPAKEHUI
Ha OCHOBE MPaBUJI IEUCTBUIN HaJl MHOTOUJICHAMH U alre0pandecKuMu Ipo0sMu.

PackitanpiBaTh KBaApATHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTe mnpeoOpa3oBaHUs BBIPAKEHUM MJIsi PELICHUS PA3THYHBIX 3ajad
13 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHUA U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YPAaBHEHUS M pPalUOHAIBHBIC YPAaBHEHWS,
CBOJSIIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHH C JBYMS [IEPEMEHHBIMU.

[IpoBoauTE mpOCTENUIINE UCCIAEAOBAHNS YPABHEHUW M CHCTEM YPaBHEHHUH, B TOM
yucie C IPUMEHEHUEM TrpapuuecKuX MpeACTaBlIeHUN (yCTaHABIMBaTh, MMEET JIU
YPAaBHEHUE WIM CUCTEMA YPaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauth OT CJIOBECHOM (hOPMYJIUPOBKH 3a/1aud K €€ aireOpandeckoi Mojienu
C IIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CUCTEMBbl YPAaBHEHMI, WUHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4M IIOJIyYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOWMCTBAa YMCIOBBIX HEPABEHCTB JUIA CPAaBHEHUs, OLEHKH, PEIIaTh
JIMHENHbIE HEPaBEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh rpaduyecKyro
WUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOyHKIUU

[lonumath M UCHONB30BaTh (PYHKIMOHAIbHBIE MOHATHS U A3BIK (TEPMUHBL,
CUMBOJIMUECKUE O0O3HAUCHUS), ONpEACNsTh 3HauyeHHe (QYHKIUMU IO 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBOMCTBA QYHKIUU 10 €€ rpaduKy.

CTpOI/ITB rpa(bmcn 3J'IeMeHTapHBIX (GbyHKUM BUAA:

y=_y=x% y=x%y= % y=|x|, omuceBaTh CBOIiCTBA YHCIOBON (QYHKIHH
X

o e€ rpaduky.

[IpeameTHBIC pE3yNbTAaThl OCBOSHHUS MPOrPaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

YucJia 1 BBIYUCIEHUS

CpaBHUBATH U YHOPSIAOUYMBATH PAllMOHAIBHBIE U UPPALIMOHAIBLHBIC YHCIIA.

BreimonasaTe apudmMeTnueckne ACHCTBUS C PAIMOHATBLHBIMU YUCIAMH, COYETas
YCTHBIE W TIMCbMEHHBIC MPUEMBI, BBIMOJHATH BBIYKCICHUS C HPPALUOHATIBHBIMU
YHCJIaMH.

Haxonuths 3HaueHUs1 CTENEHEH C LEJbIMU IMOKAa3aTeNsIMU U KOPHEH, BBIYMCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriiiTh ~ JI€MUCTBUTEIBHBIC YHMCJIA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHbIE U KBaJpaTHBIE YPAaBHEHUs, YPAaBHEHMS, CBOIAILLMECH K HUM,
npocTeiire ApoOHO-palMOHaIbHbIE YPABHEHHUS.

Pematpe cucteMbl ABYX JIMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3a/1a4M anreOpanyecKuM CIOCOOOM C MOMOILBIO COCTABJICHUS
YPaBHEHMS WM CUCTEMBI JBYX YPABHEHUMU C IBYMs IIEPEMEHHBIMH.

[IpoBoauTe mpocTenive UCCIeI0BaHusl YPAaBHEHUNW U CUCTEM yPaBHEHUW, B TOM
quclie C IPUMEHEHHWEM TrpapuuecKux MpeACTaBleHUul (yCTaHaBIMBaTh, MMEET JIU
YpaBHEHUE WM CUCTEMA YPaBHEHUI PEIICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nvHeliHbIe HEpAaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, U300paXkaTh PEILICHUE
HEPABEHCTB HA YHUCJIOBOM IIPSAMOM, 3alIMChIBATH PEUICHHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucTteMbl JTMHEWHBIX HEPABEHCTB, CHUCTEMBbI HEPABEHCTB, BKIIIOYAIOIIME
KBa/IpaTHOE HEPaBEHCTBO, M300paKaTh pPELIEHUWE CHUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCHIBATh PELICHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKUNHA
Pacno3naBath (yHKIIMM W3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
PaCIIOIOKCHHE Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (GYHKIUN BUAA: Y = RX,

y=fkx+b, y=_,y=ax’*+bx+c, y= x*, y= % y=|x| B 3aBucumoctu
X

OT 3Ha4Y€HUM KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.
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Crpouth M u300paxarb CXEMaTHYECKH TpapuKH KBAaJPaTUUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJIPATUUHBIX PYHKIUHN MO X IpauKaM.

Pacnio3naBaTh kBazpaTHuHyl0 (QYHKIHMIO 1O (opmysie, TPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (DYHKIMHN U3 peaibHOM KU3HU, (GU3UKHU, TEOMETPUHU.

YucaoBble M0OCJI€A0BATEILHOCTH U IPOTrPEeCCUM
Pacno3naBaTh apudmeTHUEecKyr0 U reOMETPUUECKYIO MPOTPECCUU MPU PA3HBIX
crioco0ax 3aJaHusl.
BhIMoNHATE BRIUUCIEHUS C UCTIOJIb30BaHUEM (DOPMYJIT N-TO YieHa
apuPpMETUIECKON U T€OMETPUUECKOM MPOTPECCUi, CyMMBI MEPBHIX N YJICHOB.
N300paxath 4jaeHbl MOCJIEI0BATEIbHOCTH TOUKaMU Ha KOOPJAUHATHOMN MJIOCKOCTH.
Pemate 3agaum, CBsI3aHHBIE C YMCIOBBIMU MOCIIEIOBATEIBHOCTSIMUA, B TOM UYHCIIE
3aJ1a4¥l U3 PEATbHOM JKU3HU (C UCIIOIB30BAaHUEM KaJIBKYJISATOPA, MU(PPOBBIX TEXHOJIOTHH).
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
HaumenoBanue paznena |KonmuecTBo OcHoOBHOE OCHOBHBIE BUJIbI JIESITEIHLHOCTH 00YYaOIIUXCS
(Temnl) Kypca 4acoB CoZIepKaHuE
Uucna v BEIYUCIICHUS. 25 ITonsTue CucreMaTu3upoBaTh M 000ralaTh 3HAHUS
PanronanbHble yncia PaIMOHAIBHOTO YUCa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apubmernueckue CpaBHMBATH U YNOPSIA0YHMBATH APOOHU, TpeoOpa30BbIBas
JEHUCTBUS IPU HEOOXOTUMOCTH JIECATUYHBIE TPpOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMH
yucnamu. CpaBHEHUE,
YIOPSA0UYUBAHUE
palMOHANILHBIX YHUCEIL.
Crenenn

C HaTypalbHBIM
MOKa3aTeJIEM.
Pemenne ocHOBHBIX
3a/1a4 Ha Ipoou,
MIPOIICHTHI

W3 peajbHOU
IPAKTUKH.

[IpusHaku AenUMoCTH,
Pa3JI0KEHUS

Ha MHOXUTENHN
HaTypaTbHBIX YUCE.

OOBIKHOBEHHBIC B JIECSITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOD.

IIpuMeHATH pa3HooOpa3HbIe CIOCOObI U MPUEMBI
BbIYUCJICHHUS 3HAYCHUI APOOHBIX BHIPAKCHUM,

CoJIep KalluX OOBIKHOBEHHBIC U JIECATUYHbBIC

IpoOu: 3aMEHSITh MPU HEOOXOAUMOCTH JIECATUYHYIO

IpoOb

OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BBIpa)KEHUE K (popMe, HanboJiee y100HOM sl BRIUUCIICHUH,
peoO0pa3oBbIBATH APOOHBIC BRIPAKECHHSI HA YMHOKEHHUE U
JeJI€HUE JECATUUHBIX APOOeH K IEUCTBUSAM C LIEJIBIMU
YUCJIaMU.

IIpuBoauTH YKC/I0BbIE M OYyKBEHHbIE IPUMEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTeIeM, OOBSICHSSA 3HAUCHHUSI
OCHOBAHUSI CTETNIEHU U MOKa3aTelsl CTeNeHU, HAaXOIUTh
3Ha4YeHUs CTeneHel Buna a” (a — moboe panruoHaIbHOe
YHUCJIO, 1 — HATYPaJTIbHOE YUCTIO).
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Peanbnubie
3aBucuMoctH. [Ipsimas
u oObpaTHas
MPOTIOPITNOHATEHOCTH

IToHUMATH CMBICIT 3aITCH OOJBIIMX YHCEI C TTOMOIIBIO
JECATUYHBIX Apo0Oe u crenenei yucna 10, npuMeHATh UX
B PCAIbHBIX CUTYaIIUSIX.

IIpuMeHATH TPU3HAKYU JTCITUMOCTH, PA3JIOKEHUS HA
MHOXKHTEIIN HaTypaJIbHBIX YUCE.

PemaTh 3aga4uu Ha YacCTH, MPOIEHTHI,

MPOIIOPIINH, HA HAXOXKIEHHE JPOOH (MPOIEHTA) OT
BEJTUYUHBI U

BEJTUYHHBI 110 €€ 1pobu (IIpoLeHTY), Tpodu (TIPoLIeHTa),
KOTOPBIN COCTABJISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoauTH, pa30UpaTh, OLEHUBATDH PA3IUYHBIC PELICHUS,
3aMuCcH pelIeHu TEKCTOBBIX 3a/ay.

Pacno3naBaThb M 00BSICHSIITD, ONTUPAsCh HA OMPECIICHHS,
IPsIMO MPONOPIUOHAIBHBIE U 00PATHO MPONOPIUOHAIBHbBIE
3aBUCUMOCTH MEX]1y BEIMYMHAMH; NIPUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PEaThbHOTO MHUPA, U3 IPYTUX YIECOHBIX
IIPEIMETOB.

PemaThb npakTuKO-OpUEHTHUPOBAHHBIE 33]]a4H HA IPOOH,
MIPOLICHTHI, IPSIMYIO U 00paTHYIO MPOTIOPITMOHAITBHOCTH,
IIPOTTOPIIAH

AnreOpanydeckue
BBIPKCHUS

27

byxBeHHbIE
BBIPAXKCHUS.
IlepemeHnHsbIe.
Jlonyctumble
3HA4YCHUS
IIEPEMEHHBIX.
DopMyJIbI.

OBaagerh ajiredpanyeckoi TEPMUHOJIOTUENH U CUMBOJIMKOMH,
NPUMEHATHb €€ B IPOLIECCE OCBOEHUS yUeOHOr0 MaTepuaa.
HaxoauTh 3HaueHHsI OyKBEHHBIX BBIPAKEHUN MTPU
3a/IaHHBIX 3HAYEHUSX OYKB; BBIMOJIHATH BEIYMCICHUS 110
dbopmyam.

BbInoHATH npeoOpa3zoBaHus LETOr0 BhIPAKEHUS

B MHOTOUJIEH NPUBEACHUEM MTOT00HBIX
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CJaraemsix,
PACKpBITHEM CKOOOK. BBIMOJIHATH YMHOXKEHHE OJHOUYJICHA
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IIpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PacKphITHE CKOOOK 1
IPUBEJICHHE
MO100HBIX
cllaraeMaix.
CBoiicTBa cTeneHN
C HATypaJIbHBIM
MOKa3aTeJIEM.
MHOTO4JIEHBI.
CrnoxeHue,
BBIYUTAHHUE,
YMHOXEHUE
MHOT'OYJICHOB.
dopMyisl
COKPAIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOTOYJICHOB

Ha MHO>KUTEITU

Ha MHOT'OYJIEH U MHOTOWJICHA HA MHOTOWIEH, IPUMEHATh
(opMyJibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.
OcyuiecTBJIATH Pa3IOKEHHE MHOTOYWIEHOB HA MHOKUTEIN
nyTEM BBIHECEHUS 32 CKOOKU OOIIETO MHOXKHUTEIIS,
npUMeHeHus: (OpMyJIbl pa3HOCTH KBAAPaTOB, (popMy
COKPAILEHHOIO YMHOXKEHHUS.

IIpumeHATH TpeoOpa30BaHUe MHOTOUWICHOB ISl pELIEHUS
Pa3JIMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 peabHOM MPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHS MAaTEMATHKU

YPaBHeHI/IH N HCPpAaBCHCTBA

20

VYpaBHeHue, npaBuia
peoOpa3oBaHus
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPAaBHEHHUM.
JInnelHOE ypaBHEHUE

Pemarsb IMHEHOE ypaBHEHUE C OJJTHOM IIEPEMEHHOM,
NPUMEHss IPABUJIA IIEPEX01a OT UCXOJAHOTO YPABHEHHUS

K PaBHOCHJIBHOMY €My 00Jjiee MpOCTOro BUAA.

IIpoBepATs, SBISETCS JIU KOHKPETHOE YUCIO KOPHEM
YpaBHEHUS.

IHoa0upaTs NpuMepkI Iap Yuces, SBIAIONINXCS PEIIEHUEM
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JIMHEMHOI'0 YPABHEHUS C IByMs [IEPEMEHHBIMU.
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C OJIHOU NEPEMEHHOM,
pelIeHne TMHEUHBIX
ypaBHeHul. Pemenne
3a/1a4 € MOMOUIBIO
YPaBHEHUN.
JIuHetHOEe ypaBHEHUE
C IOBYyMs
MEPEMEHHBIMU U €TI0
rpaduk. Cucrema
JBYX JIMHEWUHBIX
YPaBHEHUM C JABYyMs
MIEPEMEHHBIMU

CTpouTh B KOOPAUHATHOU MJIOCKOCTH rpauK JTMHEHHOTO
YpaBHEHUS €  JAByMSA  IIEPEMEHHBIMM;  IOJIB3YSCh
rpavkoM, NPUBOAUTH MPUMePHI PEIICHUS YpaBHEHHUS.
Haxoauts  pemieHMe  CHUCTEMBl  JBYX  JIMHEHMHBIX
YPaBHEHUH C ABYyMS IEPEMEHHBIMU.

CocraBisTh ¥ pemiaTh ypaBHEHHUE WIN CUCTEMY
YPaBHEHMH 110 YCIOBHUIO 3a/1a4d, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnaunate! 1 rpaduki.
OyHKIUU

24

Koopnunara Touku
Ha MPSMOM.
YHucnosele
MIPOMEKYTKHU.
Paccrositane mexay
JIBYMS TOUYKAMU
KOOPAMHATHOMN
IIPSIMOM.
IIpssmoyrosbHas
CUCTEMA KOOPIUHAT
Ha MJIOCKOCTH.
[Tpumeps rpadukos,
3a1aHHBIX
dbopmynamu.

H300paxkaTh Ha KOOPAMHATHOMN NPSAMON TOUKH,
COOTBETCTBYIOILIME 3a/IaHHBIM KOOPJAUHATAM, JIy4H,
OTpE3KH, HHTEPBAJIbI; 3aMUCHIBATh UX Ha aJIreOpanyecKkoM
A3BIKE.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 11O
3aJJaHHBIM KOOpJMHATaM; CTPOUTh TpaduKu

HECJIOKHBIX 3aBUCUMOCTEH, 3a/1aHHbIX (DOpMyIaMH, B
TOM YHCIIe

C IOMOUIBIO HU(PPOBBIX JTAOOPATOPHUI.

IIpumMeHsATh, H3y4aTh NPEUMYILIECTBA,
HHTEPHPEeTUPOBATH rpaduUeCcKuii criocoO MpeaCTaBICHHUS
Y aHaJIKM3a Pa3HOOOpa3HOM )KU3HEHHON MHPOPMALIIH.
OcBauBaThb NOHATHE (PYHKIIUH,

OBJIJIEBATh (PYHKIIMOHAIBHOU

TEPMHUHOJIOTHEMN.
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| Pacno3naBaTh nuHelHYI0 QyHKIHIO y = kx + b,
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Urenue rpapukos
peanbHbIX
3aBUCHUMOCTEM.
[Tonsitue pyHKIMN.
I'padux pyHKUIMU.
CaoiicTBa QyHKIUH.
Jluneitnas GyHKIHS.
[TocTpoenue rpaduxa
JTUHEWHOU PyHKIINH.

ONMCHIBATH €€ CBOKMCTBA B 3aBUCUMOCTHU OT 3HAYCHHI

ko3 dunmeHToB k u b.

Ctpoutsh rpaduku nuHeHON GyHKINHA, QYHKIMHT )y =| X |.
HUcnoab3oBath HU(PoOBbIE PeCypChl LISl IOCTPOCHUS
rpadukoB GYHKIMA U U3yUEHHUS UX CBOMCTB.

[IpuBOIUTH MPUMEPHI TUHEUHBIX 3aBUCUMOCTEN B peaIbHBIX
MpoIieccax M SIBJICHUSIX

I'padux bysxmm
y=|x|
[ToBTOpEeHUE U 0000IICHNE 6 [ToBTOpEHUKE Bri0MpaTh, NPUMEHATH OLEHMBATH CIOCOOBI CPABHEHUS
OCHOBHBIX ITOHSATHN YKCell, BBHIYMCICHUN, TPeoOpa3oBaHNil BEIPAKECHHUI,
¥ METOJOB Kypca pELICHUs] YPaBHEHU.
7 xnacca, 00001IeHE OcyuiecTBJIATH CAMOKOHTPOJIb BHITIOTHAEMBIX JACHCTBUM U
3HaHUU CaMOTPOBEPKY pe3yJibTaTa BHIYUCICHU, TPeoOpa30BaHU,
MMOCTPOCHHU.
Pemiats 3aga4m 13 peasibHON )KU3HU, IPUMEHATh
MaTeMaTH4YeCKHe 3HAHUS JJIs1 PELUICHUS 3a7a4 U3 IPYrux
MPEIMETOB.
PemiaTh TekcTOBBIC 321a4M, CPABHUBATh, BLIOMPATH
CIoco0bI pelIeHus 3a0a4u
OBLIEE KOJIMYECTBO 102
YACOB 110
[TPOTPAMME
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8 KIIACC

HaunmenoBanue pazgena [KoamuecTBo OcHoBHOE OcHOBHBIE BUBI JCATEIHHOCTA 00YUYAIONUXCS
(Tembl) Kypca 4acoB coep)KaHue
Uuciia v BBIYUCIICHUSA. 15 KBagpaTHbiil KOpeHb DopMyIMPOBATH ONpeIe/ieHrue KBaIPATHOTO KOPHS

KBanparasie kopHU

n3 yncna. [lonstue
00 uppanroHaJIbHOM
yucie. JleciTuunbie
MPUOIHKEHUS
UppalmoHaIbHbIX
quces.
JlericTBUTEIIbHBIE
yucna. CpaBHEHHE
JNENCTBUTEIBHBIX
qyuces.

YpaBHeHHE BHIA

X' = a.

CaolicTBa
apupMeTHIECKUX
KBaJIpaTHBIX KOPHEM.
IIpeoOpazoBanue
YUCJIOBBIX
BBIPAKCHUH,
CoJIeprKalux
KBaJpaTHbIC KOPHU

U3 4yKcia, apu(pMeTHIeCKOro KBaJpaTHOrO KOPHSL.
IIpumMeHsATH onepanyio U3BJICUEHUS KBAAPATHOIO KOPHS
U3 YKCIIa, MCTOJb3YS IPU HEOOXOJUMOCTH KAJIbKYJISITOP.
OueHuBaTh KBaJ[paTHbIE KOPHU LEIBIMU YUCIAMU U
JNECATUYHBIMH TPOOSIMH.

CpaBHuUBaTh U YNOPSAA0YHMBATH PALHUOHAIBHbBIC

U UppALMOHAIbHBIE YHCIIA, 3allMCaHHBIE C
MOMOIIIBIO KBAJIPATHBIX KOPHEM.

HMcceaenoBarsb ypaBHEHUE X° = @, HAXOAUTh TOYHBIE U
npuOIMAKEHHBIE KOpHU TIpH a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE IKCIIEPUMEHTHI C UCIIOIB30BAHUEM KaJIbKYJIATOPA
(KoMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX JUIsl MpeoOpa30oBaHus BEIPAKEHU.
BoInoJHATH Npeodpa3oBaHus BbIPAKECHUN,
coJiepKallluX KBaJpaTHble KOpHU. BripaxaTh nepeMeHHbIe
U3 reOMEeTpUUYECKuX U pu3ndeckux Gopmy.

Bouruucasitb 3HAYEHHs BBIPAKEHUN, COAEPIKALLINX
KBaJpaTHbIE KOPHU, UCIIOJIb3YS MIPU

HEO0OXOJMMOCTHU KaIbKYJISTOP.
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Hcnonb3oBaTh B X0/1€ peIICHUS 3a7a4 JIEMEHTapHbIC
IPE/ICTaBIICHUS, CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAUCHUSIMU
BEJIMYUH.

3HAKOMHTBHCS C MCTOPUEH pa3BUTHS MaTEMaTUKU

Yuncna v BEIYUCIICHAS.
CreneHn ¢ 1eTBIM

CreneHs ¢ 1eabIM
MOKa3aTEJIEM.

®opmyIMpPoOBaTh onpeaeeHne CTEIEHU C UEIbIM
MOKa3aTeJIEM.

MOKa3aTeIeM CrannapTHas 3anmch IIpencraBisiTh 3aMUCh OOJBIIMX U MAJTIBIX YHCE
qyucia. B cTaHAapTHOM BHJle. CpaBHMBATB YKCJIA U BEJTUYUHBI,
Pa3meprl 00beKTOB 3allMCaHHbIE C UCIIOJIb30BaHueEM creneHu 10.
OKPYZKaroumero Mmupa Hcnoab3oBaTh 3aNMCh YUCEN B CTAHAAPTHOM BUJE
(OT aeMeHTapHBIX TUIST BBIPAKEHUS pa3MepoB 00BEKTOB,
YaCTHULL JUTUTENBHOCTH IIPOLIECCOB B OKPYKAIOIIEM MUPE.
110 KOCMUYECKUX DopMyJaHPOBaATh, 3AlIUCHIBATH B CHMBOJINYECKO# (hopme
00BEKTOB), U WIJIIOCTPUPOBATH NIPHMMEPAMHU CBOICTBA CTENIEHU
JUTUTENBHOCTD C LEJIbIM IIOKA3aTeNeM.
IIPOLIECCOB IIpyuMeHATHL CBOMCTBA CTETICHU ISl TPeoOpa3oBaHuUs
B OKPYKAIOIIeM MUPE. | BBIPAKECHUM, COIEPKALIUX CTENEHHU C LIEJIBIM
CBoiicTBa cTENIEHU IIOKa3aTEIIEM.
C LICJIBIM TTOKa3aTelaeM | BbIMOJHATH JE€HCTBHSA C YMCIaMU, 3alIMCAHHBIMU
B CTaHJapTHOM BuJie (YMHOXEHUE, JAeJIeHUEe, BO3BEICHHE
B CTEIICHD)
AnreOpandeckue KBangparHslii Pacno3zHaBaTh KBaIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUA. KBagpaTHbIi TPEXUICH. BO3MOYXHOCTb €I'0 Pa3JI0KEHUsI HA MHOKUTEIIU.
TPEXUIEH Paznoxenue PackiaabiBaTh HA MHOKMTEJIM KBAJAPATHBIN TPEXUWIEH
KBaJPaTHOIO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIU

AnreOpanyeckue
BBIPAKCHHSL.
AnreOpandeckasi Ipoob

15

Anrebpanyeckas
apoOb. JlomycTtrumeble
3HAYCHHUSI
NIEPEMEHHBIX,
BXOISTIAX

B alireOpanveckue
BBIPKCHHUS.
OCHOBHOE CBOWCTBO
anredpandecKkon
npobu. CokparieHue
TPOOEH.

CrnoxeHnue,
BBIUMTAHUE,

YMHOKCHHNC 1 JCIICHHUC

anreOpanyecKux
TPOOEH.
[IpeobpazoBanue
BBIPAXKEHUH,
coJiep KaIux
anredpandeckue
Ipodu

3anuckiBaTh anredpanyeckue BoipaxkeHus. Haxoqurb
00J1aCTh OTPEICICHHS PAIIMOHATIFHOTO BBIPAKEHUS.
BbInoHATH YHCIIOBBIE MOJICTAHOBKYA U BBIYMCJIATH
3HaYeHHUE IPOOH, B TOM YHKCJIE C TOMOIIBIO KaJbKYIATOPA.
®opmMyIHPOBaTHh OCHOBHOE CBOIMCTBO alireOpanyeckomn
IpoOu 1 MPUMEHSITh €ro /IS TpeoOpa3oBaHust IPoOeH.
BoInosHATH AeiicTBUS ¢ anredpandyecKuMu JpoOsiMu.
[TpumeHsTh MpeoOpa3oBaHUs BRIPAKCHUH IS PEIICHHUS
3a/1a4. BeipaxaTs nepemennbie u3 Gopmy (GU3MIECKUX,
T€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIC CUTYAIIUN)
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YpaBHEHUS U 15 KBangpaTHoe Pacno3zHaBaTh KBaJlpaTHbIC YPaBHEHMS.

HepaBeHcTBa. KBajparHeie ypasHeHue. HenosniHoe | 3amuchiBaTh GOpMYJy KOpHEN KBAJIPaTHOTO YPABHEHHS;

YPaBHEHUS KBaJIpaTHOE peliaTh KBaJAPaTHbIE YPABHEHUS — IOJIHBIE U HEIOJIHBIE.
ypaBHeHue. Dopmyiia IIpoBoauTh NMpocTeHINe HCCACAOBAHUA KBAIPATHBIX
KOPHEN KBaJAPaTHOTO YPaBHCHUU.
ypaBHeHus. Teopema Pemiatb ypaBHeHMs, CBOISAIIMECS K KBAJPATHBIM,
Buera. C TIOMOIIBIO MPE0OPA30BAHMIM U 3aMEHOM TEPEMEHHOM.
Pewienne ypaBHeHUH, Hao0Juronath 1 aHAIM3MPOBATH CBSA3b MEXIY KOPHSIMU U
CBOJISIITNXCS Kod(pumeHTaMu KBaapaTHOTO YPaBHCHHS.
K KBaJIPATHBIM. dopmyaupoBaTth TeopeMy Buerta, a Takxe 00OpaTHyto -
[Ipocreiimue qpoOHO- | TEOpEMY, IPUMEHATH 3TH TEOPEMBI I PELICHUS
palHOHAIIbHbIE 3a/1au.
YpPaBHEHUS. PemiaTh TekcTOBBIE 324U ANTEOPANYECKUM CIIOCOOOM:
Pemienne TeKCTOBBIX HEPEXOUTh OT CIIOBECHOU (DOPMYITMPOBKHU YCIOBHS 334a4U
3a/1a4 C MOMOUIBIO K anreOpanvecKkoil MoJieiu MyTEM COCTaBICHUS ypPaBHEHMUS;
KBaJpaTHBIX pelmaTh COCTAaBIICHHOE YPAaBHEHUE; UHTEPIIPETUPOBATH
YpaBHECHUI pes3yabTar.

3HAKOMUTBHCS € HCTOPHEH Pa3BUTHUS alNreOpbl
YpaBHEHUS U 13 JIuHetHOE ypaBHEHUE Pacno3HaBaTh JIMHEHHBIE YPABHEHUS C

HepaBeHCTBA. CHUCTEMBI
YpPaBHEHU

C ABYMsl
MIEPEMEHHBIMHU, €TO
rpaduk, mpuMepbl
pELICHUs] YPAaBHEHUM

B LICJIBIX YMCJIIAX.
Pewmenne cucrem nByx
JIMHEWHBIX YPAaBHEHUH

JBYMSI IIEPEMEHHBIMM.
CTpouthb rpaguku JIMHEHHBIX YPaBHEHUH, B TOM YHCIIC
HUCIOJIb3YH HU(PPOBHIE PeCypChl.

Pa3iuuaTth napamienbHble U IEPECEKAOIIUECS MTPSMbIC
10 UX YPaBHECHUSIM.

Pemats cuctemMsbl IByX JMHEHMHBIX YPABHEHUN C JBYMS

NIEPEMEHHBIMH MOJICTAHOBKOM U CII0)KEHUEM.
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C AByMs
IIEPEMEHHBIMHU.
ITIpumepsl pelienus
CUCTEM HEJIMHENHBIX
YPAaBHEHHUM C ABYMs
IIEPEMEHHBIMHU.
I'paduueckas
UHTEpIIpETALUS
YPaBHEHHUS C ABYyMS
NEPEMEHHBIMU U
CUCTEM JINHEWHBIX
YPaBHEHUH C

JBYMSI
NIEPEMEHHBIMH.
Pemenue TekcToBhIX
3a/1a4 € IIOMOUIBIO
CHUCTEM ypaBHEHUMU

Pemiate mnpocredmme CHUCTEMBI, B KOTOPBIX

OJIHO U3 YPABHECHU HE SBJIACTCS JIUHCHHBIM.
IIpuBoaAuTH rpauvYeCcKy0 HHTEPNPETALMIO PELICHUS
YpaBHEHUsIT C JABYMs NEPEMEHHBIMHU M  CHUCTEM
YPaBHEHUM C IByMs IEPEMEHHBIMH.

PemiaTh TekCcTOBBIE 33]a4H aNTEOPANIECKUM CITIOCOOOM

YpaBHEHMs U HEPABEHCTBA.
HepaseHncTsa

12

YHucnosele
HEPABEHCTBA U UX
CBONCTBA.
HepasenctBo ¢ onHoM
IIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJTHOU
MIEPEMEHHON U UX
pemieHne. CucTeMbl
JINHENHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YHCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATHh UX HA KOOPAMHATHOM MPAMOM, JOKA3bIBATH
anreOpandecKH.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJIE PEIICHUS 3a/1a4.
Pemiars jiMHElHBIE HEPABEHCTBA C OJJHOM MEPEMEHHOM,
n300paxaTh pelIeHUE HEPABEHCTBA HA YNCIOBOM MPSMOM.
PemaTh cucteMbl TMHENHBIX HEPABEHCTB, U300paKaTh
pelIeHne CUCTEMBI HEPABEHCTB HA YMCIIOBOU MPSIMOM
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C OHOM ITEPEMEHHOU
U UX PEILICHUE.
N3obpaxxenue
pEILIEHUS TUHEUHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCJIOBOU
PAMOU

OyHKIUH.
OCHOBHBIE IOHATHS

[TonsiTue pyHKUUU.
ObnacTh omnpeneaeHus
1 MHOXECTBO
3HaYCHUHN QYHKLUH.
Crioco0sI 3aaHus
(yHKUUH.

I'padux byHKIIHN.
CaoiicTBa pyHKIUH,
UX OTOOpakeHue

Ha rpaduke

Hcnoan3oBaTh GyHKIMOHAIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

BoruuciaaTs 3HaueHnst QyHKIWA, 3aTaHHBIX

dbopmynamu (pu HEOOXOAUMOCTH UCIIOJIH30BATh
KaJIbKYJISITOP); COCTABJSATH TA0TUIbI 3HAYEHUI

byHKIIUN.

CTpouTh 10 TOYKAM rpaguku QyHKIUN.

OnuceiBaTh cBOMCTBA (DYHKIIMM HA OCHOBE

e€ rpaguyecKoro NpeacTaBICHUs.

Hcnoab3oBaTh QyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npumepsl rpaduKoB, OTPAKAIOIINX PEaIbHbIC
npoueccsl U siBjieHus. IIpuBOAMTH NPUMeEPBI POLIECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVCTBAMMU.

Hcnonb30BaTh KOMIIBIOTEPHBbIE POTrPaMMbI

JUIs TOCTpoeHusl rpaduKoB PYHKITMI M M3YYCHHS X CBOMCTB

DOyHKINH.
YucnoBble GyHKINU

YreHue u nocTpoeHue
rpadukoB QyHKIIHIA.
[Ipumeps rpadukoB

Haxoauts ¢ moMmombio rpadpuka GyHKIIMN 3HAUCHUE OJTHON
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.
B HecnmoxkHBIX ciaydasx BbIPaxaTh (opmMyJioil 3aBUCHUMOCTD
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dynxumi,
OTPAKAIOITUX
peaabHbIE MIPOLIECCHI.
DyHKINH,
OMUCHIBAIOIIIHE
IPSIMYIO U
o0paTHyIO
MIPONOPLIMOHAIIbHBIC
3aBUCUMOCTH, UX
rpaduky.

I'padux pynkumn
y =x.

OyHKIUU
y =xy =X,
y=vx,y=|x|;

rpaduueckoe pereHue

YPaBHEHHM U CUCTEM
YpaBHECHUI

MEXy BEIUYNHAMH.
OnucbIBaTh XapakTep U3MEHEHUS OJHON BETUYUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS JPYTOM.

Pacno3naBath Buabl u3ydaembix ¢pyHkuuii. [loka3siBaTh
CXeMaTHYeCKH IT0J0KEHUE HA KOOPAUHATHOMN IJIOCKOCTH
rpaduKoB GYHKIMA Buma: y = x4y =x°,y =vx, y = |x|.
HUcnoab3oBath PyHKUMOHAJIBHO-TPadHYECKHUE
NPeACTABJICHU ISl PELICHUS U UCCIIEI0BAHUs YPAaBHEHUH U
CHCTEM YPaBHEHUN.

IIpuMeHsATH HUPPOBBIE PeCYPCHI IS TIOCTPOCHUS
rpadukoB GyHKLIHMA

[ToBTOpenue u 00001IICHIE

IloBTOpEHne
OCHOBHBIX IMOHATHUU U

METOJI0B KypcoB 7 U 8

KJ1acCOB, 0000IIeHNE
3HAaHUU

Bei0upath, NpUMEHATDH, OLEHUBATDH CIIOCOObI CPABHEHUS
YKCeJl, BBIYUCICHUI, TPeoOpa30BaHMil BbIpAXKEHUH, peLICHUS
YPAaBHEHH.

OcyumecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX IEHCTBUN U
CaMOIIPOBEPKY pe3yiIbTaTa BEIYUCICHUM, TpeoOpa3oBaHui,
MTOCTPOCHUM.

Pemiath 3a7aum U3 peajibHOM KU3HU, IPUMEHATH
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MAaTCMAaTUUYCCKUC 3HAHUSA JJIsI PCHICHUA 3a/ia4 U3 IPYTUX
IPEAMETOB.

Pemiath TeKCTOBBIE 3a71a4M, CDABHUBATh, BLIOMPATh
CNoco0bl PEIICHUS 3a/1a4n

OBILIEE KOJIMYECTBO
YACOB I1O
[TPOTPAMME

102
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9 KJIACC

HaumenoBanue pazgena  |KomndecTBo OcHoOBHOE OcCHOBHBIE BUJIBI ACATEIBHOCTH 00yJaIOIINXCS
(Tembl) Kypca 4acoB coepKaHue

Uucna 1 BBIYMCIICHUS. 9 PannonaneHueie yncna, | Pa3BuBaTh nmpeacraBjieHUs O YMCIAX: OT MHOXKECTBA

JlefiCTBUTENBHBIC YMCTIA UppalrOHAIbHBIE HaTypaJIbHBIX YHACEJN 10 MHOKECTBA JECUCTBUTEIIbHBIX YU CE.
4yHcia, KOHEYHbIC U O3HAKOMUTBCA C BO3MOXHOCTBIO MPEICTABICHUS
OECKOHEUYHBIE JEeHCTBUTEIBLHOTO YHCiIa KaK OCCKOHEUHON JECATUUIHON
NECATUYHBIE JPOOH. IpoOH, MPUMEHSTh JI€CATHYHbIE TPUOIMKEHUS
MHO0X€eCTBO palMOHATBHBIX U UPPALIMOHATBHBIX YUCEIL.
JIEUCTBUTEIIBHBIX MN300paxkaTh ACIICTBUTEIIbHBIC YHCIA TOUKAMHU
YHCEJL, KOOPJAUHATHOU MPSIMOM.
JICUCTBUTEIILHBIC 3anucbIBaTh, CPABHMBATH U YNIOPAI0YUBATH
4yyclia Kak JICCTBUTEIIbHBIC YHCIIA.
OCCKOHCYHBIC BbInoIHATH, COUeTast YCTHBIE U TUCbMEHHBIC TPUEMBI,
JIECSITUIHBIC JPOOH. apudpMeTnyecKue JeUCTBUA C PALHMOHAIBHBIMU YUCIIAMU;
Bzaumno HAXOJMTh 3HAYCHUS CTENICHEN C LEJIBIMH TOKA3aTEISIMUA U
OJHO3HAYHOE KOPHEH; BBIYMCJIATH 3HAUEHUS YUCIOBBIX BBIPAXKEHHUI.
COOTBETCTBHUE MEXIY IHosy4yuTs nmpeacraBjieHue 0 3HAYMMOCTH
MHO>KECTBOM JICCTBUTEIILHBIX YUCEJ B MPAKTUYECKOUN JEATEIbHOCTH
JICMCTBUTEIILHBIX YCJIOBEKA.
YHUCEI XU MHOXKECTBOM AHAJIU3MPOBATH M /1€JIaTh BBIBOJbI O TOUHOCTH
TOYEK KOOPAUHATHOU MPUOIMKEHUS IEHCTBUTEILHOTO YUCIa TIPH PEIICHUN
IPSMOM. 3a/1ad.
CpaBHeHue OKpyrJasTh ACHCTBUTEIIBHBIE YUCIIA, BHINOJHATH
JEUCTBUTENBHBIX YUCell, | NPUKHAKY PE3yJbTaTa BHIYUCICHUN, OLEHKY 3HAUECHUN
apupMeTHIEeCKUe
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JICHUCTBUS

C IEeHCTBUTEIbHBIMU
YHUCIIAMH.
[Tpubnuxxénnoe
3HAYCHHE BEJIINYMHBI,
TOYHOCTbH
IPUOIMKCHUSL.
OxpyriieHue yuces.
[Ipukuaka 1 oneHka
pe3yJIbTaToB
BBIYMCIICHUI

YUCJIOBBIX BBIPAXKEHUM.
3HAKOMHMTBHCS ¢ UCTOPHEH Pa3BUTHS MAaTEMATHKU

YpaBHEHHS U
HEPABEHCTBA. Y PAaBHEHUS C
OJITHOU IEpEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenune ypaBaeHnu,
CBOJALLUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenune
YpPaBHCHUHU,
CBOJISIINXCS

K KBaJpaTHBIM.
bukBaapaTHbie
YPaBHEHUS.

[Ipumepsl perienus
YPaBHEHUU TPEThEN

Y YEeTBEPTOU CTEIIEHEN

OcBauBaTh, 3alIOMUHATH U IPUMEHATH rpaduyeckue
METO/IbI IPYU PEIIEHNH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1enbie ¥ IpOOHBIC YpaBHEHUS.

PemiaTes 1MHelHbIC M KBAIPATHBIC YPABHEHUS,
ypaBHEHUSI, CBOISIIMUECS K HUM, POCTEHIIINE TPOOHO-
palMOHAIbHBIC YPABHECHUS.

IIpeanaratb BO3MOXHBIE CIIOCOOBI PEIICHUS
TEKCTOBBIX 33/]1a4, 00CYKAATh UX M PellIaTh TEKCTOBbIE
3aJ1a4u pa3HBIMU CIIOCOOAMHU.

3HAKOMHMTBHCS ¢ UCTOPHEH PAa3BUTHS MAaTEMATHKU
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pa3ioKeHUEM
Ha MHOYKUTEIIN.
Pewenne npoGHo-
palMOHAIbHBIX
YPAaBHEHHUM.

Pemienune TekcTOBBIX
3a/1a4 alNreOpandyecKum
METO/I0M

YpaBHEHUS U
HepaBeHCTBA. CUCTEMBI
YPaBHEHUU

14

YpaBHEeHUE C ABYMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema qByXx
JIMHEWHBIX YPaBHEHUN
C IBYMsI
IIEPEMEHHBIMU U €€
peurenue. Pemenue
CHCTEM JIBYX
YPaBHECHUU, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOPOi
CTEIICHU.
I'paduueckas
VHTEPHpPETALIHS
CHUCTEMbI YPABHEHUN

C ABYMsI [IEPEMEHHBIMH.
Pemenne TekcToBbIX

OcBauBaTh U NPUMEHSATH NMPUEMBI PEIICHUS CUCTEMBI
JIBYX JINHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU U
CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE
SIBJISICTCSL TMHEUHBIM.

Hcnoab3oBaTh PyHKIIMOHAIBHO-TpadUUecKue
MPEACTABIICHUS IJI PellleHUs U UCCJIeIOBAHUS YPAaBHCHUIN
U CHUCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anredpanyeckuM CrocoOOM: MepexoauTh OT CIIOBECHON
(bOpMyYITMPOBKH YCIOBUS 3a/1a4u K anreOpandeckoi Moaenu
MyTEM COCTABJICHHS CUCTEMbl YPAaBHEHU; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPETUPOBATH
pe3ynbTar.

3HAKOMHMTBHCH ¢ HCTOPHEH PAa3BUTHS MATEMATHKU
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3a/1a4 anredpanvyecKum
crocooom

YpaBHEHUSA U 16 Yucnoseie Yurarb, 3allUCHIBATH, IOHUMATH, HHTEPIPETHPOBATH
HepaBeHCTBA. HepaBencTaa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoHATH npeoOpa3oBaHUs HEPABEHCTB, HCMOJb30BATh
Jlunerinbie JUIsL TpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABSHCTB.
HEPaBEHCTBA Pacno3HaBaTh JIMHENHBIE U KBaAPATHBIC HEPABEHCTBA.
C OJTHOM PemiaTh nuHElHBIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
IIEPEMEHHON U UX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAOIINX
peLIeHue. KBa/IpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
CucreMbl JIMHENHBIX IIOJIyYEHHBIE PELICHUs.
HEPABEHCTB C OJHOU M300pakaTh perieHue HEPaBEHCTBA U CUCTEMbI HEPABEHCTB
IIEPEMEHHOU U UX Ha YMCJIOBOU MPSAMOM, 3alIUCBHIBATDH PEIICHUE C ITOMOIIBIO
peLeHue. CHUMBOIJIOB.
KBagpartusie Pematb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
HEPABEHCTBA U UX rpaduyeckue npecTaBICHuUs.
peleHue. OcBauBath U NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
I'padpuueckas pa3JIMYHBIX 337124, B TOM YUCJIE IIPAKTUKO-
WHTEpIIPETALNS OpPUEHTUPOBAHHBIX
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYyMs
IIEPEMEHHBIMU
OyHKIUH 16 KBagpatnunas Pacno3naBaTh BUbI U3y4aeMbIX (QYHKIIHIA;

byHkuus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPAMHATHI BEPIITUHBI
napaboJibl, OCh

WLTIOCTPUPOBATH CXeMATHYECKHU, 00bICHATH
pacronoXeHne Ha KOOPAUHATHOMN INIOCKOCTH
rpadukoB —

2

k
byukmui Buga: y = kx,y = kx+ b,y = ,y = x,
X
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CUMMETPHUH NapaloIbl.

I'paduku byskmii:
y = kx,
= +
y /Zc b,
Y=
X

y = x,

y=x,

y =%,

y =[x

y=x*, y =+/x,y =| x| B 3aBUCHMOCTH OT 3HAYCHHU
K03((PHULIMEHTOB; ONUCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBagpaTHUHYIO (PYHKIIUIO MO

dopmyre. [IpuBoAUTH MPUMeEPBI KBaIPATUYHBIX
3aBUCUMOCTEN U3 peaIbHOM KU3HU, (PU3UKH,
reOMETPUHU.

BeisiBasATH 1 0000111aTh OCOOEHHOCTH

rpadMKa KBaApaTU4HOM QyHKIMHU Y = ax’ +

bx + c.

CrpouTh M N300pakaTh cXeMaTHYeCKHU rpapuKu
KBaJIpaTHYHBIX (QYHKIIHH, 3alaHHBIX (OpMyJIaMy BUa
y=ax’,y=ax’*+q,y=alx+p),y=ax’+bx+c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3yUYECHHBIX
GyHKUMNA U1l UX TOCTPOEHUS, B TOM YUCJIE C TOMOUIBIO

U(POBBIX PECYPCOB
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YuciioBble
OCJIE€I0BATEIILHOCTH

15

ITonsTue uncaoBou
MOCJIeJOBATCIbHOCTH.
3agaHue
I10CJICJOBATCIbHOCTH
PEKYPPEHTHOM
bopmynoii u

dbopmyIion n-ro wieHa.

Apudmernueckas u
reOMEeTpHYECKAs
MIPOTPECCUM.
DopMyIIbl 1-TO YICHA
apu(METHICCKON 1
F€OMETPUYECKOU

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUCHUS,
CTPOMTH peveBble BLICKA3bIBAHUSA C UCIIOJIH30BAHUEM
TEPMHUHOJIOTHH, CBA3aHHOMN C TIOHATHEM
MOCJIEIOBATEIHLHOCTH.

AHanu3upoBaTh PopMyIly 1-To YiIeHa
MOCJIEIOBATEILHOCTH U PEKYPPEHTHYIO HOpMYITY

U BBIYUCJSTH YICHBI IOCTEI0BATEIHHOCTEH, 3a/TaHHBIX
3TUMU HOpMyJIaMHu.

YcTranaBJauBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIMMCAHBI IIEPBHIE HECKOJIBKO
€€ YICHOB.

Pacno3naBathb apupMeTHIECKYIO U TEOMETPUUECKYIO
MIPOTPECCUH TPH Pa3HBIX CIIOCO0AX 3a/1aHusl.
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MPOTPECCUA, CYMMBI
NIEPBBIX /1 YJICHOB.
N3o00pakeHne 4jaeHoB
apu(METHICCKON 1
rEOMETPUYECKON
IPOrpeCCUil TOUKaAMH1
Ha KOOPJIMHATHOU
IIJIOCKOCTH.
JInHenHbIN 1
3KCIIOHEHIIUAIbHbBIN
pOCT.

CI10HBIE TPOLICHTHI

PemaTsp 3a1auu ¢ ucnosib3oBanueM (GopmyJ #-ro 4ieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI,

CYMMBI IIEPBBIX /1 YICHOB.

M300pakaTh 4ieHbI NOCIEAOBATEILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU IUIOCKOCTH.

PaccmarpuBaTh  mpuMepbl  NPOLECCOB H
SIBJICHUN W3 PEaIbHOM KU3HU, WIUIIOCTPUPYIOLINE
U3MEHEHUE B apu(MeTHyecKkol Nporpeccuu, B
r€OMETPUUECKOU

porpeccuu; n300pakaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpapuyecK.

Pemats 3agaum, CBA3aHHbBIE C YUCIOBBIMU
MOCJEA0BATENBHOCTSAMH, B TOM YHCJIE 331a4H U3 PEATbHOMN
KU3HU C UCTIOJIb30BaHUEM LU(POBBIX TEXHOJIOTUM
(371eKTPOHHBIX Ta0IUL, TpaUUECKOro KalubKyJIsTOpa U T.I1.).
Pemarsb 3a1aun Ha CIIOKHBIE IPOLIEHTHL, B TOM YUCIIE
3aJlay U3 PeaIbHON MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS ¢ MCTOPHMEH Pa3BUTHUSI MATEMATUKHU

[ToBTOpEeHue, 06001IeHKE,
cucTeMaTu3anus 3HAaHUU

18

Yucaa u
BbIYHCJIeHUs (3aI1Ch,
CpaBHEHHE, JICUCTBUS
C JeHCTBUTEIbHBIMU
YHCJIaMH, YUCIIOBAs
npsiMasi; IPOLICHTHI,
OTHOIIIECHUS,
MIPOTIOPITUY;

OnepupoBaTh NOHATHAMM: MHOKECTBO, TOJAMHOKECTBO,
olepalyy HaJl MHOKECTBaAaMU; HCIOJIb30BaTh rpapuueckoe
IIPEICTABICHUE MHOXKECTB JJIsI ONIMCAHUS PEAIBHBIX
MIPOLIECCOB U SIBJIEHUM, IPU PELICHUU 3a]a4 U3 APYTHX
y4eOHBIX MPEAMETOB.

AKTYyaJM3upPOBATh TEPMHHOJIOTHIO U OCHOBHbBIE
NAelCTBUSA, CBSI3AHHBIE C YMCJIAMU: HATyPAJIBHOE YHCIIO,
IIPOCTOE M COCTABHOE YMCIIA, JEIUMOCTb HaTyPaJIbHbIX
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OKpYTJICHHE,
pUOIMKEHHE,

OIICHKA; PEIlICHUE
TEKCTOBBIX 33124

YuCeN, NPU3HAKHU AEIUMOCTH, LIEN0€ YUCII0, MOYJb YUCIIA,
OOBIKHOBEHHAs U JECATUYHAs APOOU, CTAHIAPTHBIN BU/T
yuciia, apuMeTUIECKUN KBAPATHBIA KOPEHb.
BbInoOJHATH 1eMCTBUS, CPABHUBATH U YIIOPS10YUBATH

apudMeTUIECKUM qucia, NpeICTaBIsATh YUcia Ha KOOPAUHATHON IPSIMOH,
crocoboMm) OKPYIJISTh YKCJIA; BHIMOJHATH NPUKUJAKY U OL[EHKY
pe3yibTara BhIUYUCICHUM.
Pemarth TekcTOBBIE 3a1a4M apUPMETUUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3aa4um, CoacpKaliyie NpoLeHTHI,
JIOJTH, YaCTH, BRIpXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsI — PacCTOsIHUE, [IEHAa — KOJIUYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsl — MPOU3BOJAUTEIBHOCTH TPYyAa.
Pa3oupaTh peanbHble )KU3HEHHBIE CUTYAIUH,
(opmyaupoBaTh UX Ha S3bIKE MATEMATUKH,
HAXOJMTH PEIlICHNE, MPUMEHSA MaTEMaTUUECKUH armapar,
HHTEPNPETUPOBATH PE3YJIbTAT
AsredOpanueckue OnepupoBaTh NOHATHUSIMH: CTENICHb C LETBIM
BbIPa’KEeHUS rokasaresieM, apupMeTHISCKUN KBAAPATHBIN
(mpeoOpazoBaHue KOpEHb, MHOTOYJICH, aJlreOpandecKkas 1poob,
anreOpanyecKux TOXJIECTBO.
BBIpaKCHUH, BbINoJHATH OCHOBHBIE J1€fiCTBUSA: BHITIOTHATH PACUETHI
JOIy CTUMBIE 1o opMynam, mpeodpa3oBbIBATH LIEIIbIE, TPOOHO-
3HAYEHUS) palMOHAIbHbBIC BRIPAKEHUS M BBIPAKEHUS C KOPHSIMH,

peann30BbIBaTh Pa3jioKeHUEe MHOTOUYJIEHA HA MHOXKUTEIH,
B TOM YHCJI€ C UCTIOJIb30BaHUEM (POPMYI pa3HOCTU
KBaJpaTOB U KBaJpaTa CYMMbI U pa3HOCTH; HaXOJAUTh

75




JIOTTYCTUMBbIE 3HAYCHHSI IEPEMEHHBIX JIJISI IPOOHO-
palMOHAJIBHBIX BBIPAKEHUM, KOPHEN.

MopeanpoBaTth ¢ IOMOIIBIO (HOPMYJI pEAJIbHBIE POLIECCHI
Y SIBIICHUS

DOyHKUUHT
(mocTpoeHue,
CBONCTBA U3YYEHHBIX
dynxumii;
rpaduyueckoe penieHue
YPaBHECHUU U UX
CHUCTEM)

OnepupoBath NOHATUAMM: QYHKIIUS, TpadUK QYHKIWH,
HyJIA (PYHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
IIPOMEKYTKH BO3pacTaHus, yObIBaHHSI, HAMOOJIbILIEE U
HavMEHbIIIee 3HAUCHUS (DYHKITUU.

AHAJIN3UPOBATH, CPABHUBATH, 00CYKIAaTh CBOWCTBA
GyHKIUH, CTPOUTH UX TpauKH.

OnepupoBath NOHATUSIMM: [IPSIMAsI TPOTIOPIMOHATILHOCTb,
oOpaTHasi IpONOPLHOHAIBHOCTb, JIMHEWHAs QPYHKIUS,
KBaJpaTuyHas QyHKIM, mapadona, runepooia.
HUcnoab3oBaTh rpapuku 11 ONPEAEIEHUS] CBOWCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JIJIsl peLIEHUs 3a/1a4 U3 IPYTUxX
y4eOHBIX NMPEIMETOB U PEaJbHOMN )KU3HU; MOAEJINPOBATH

C IOMOIIBIO IPAPUKOB peabHBIC MTPOIIECCHI U SIBICHUS.
BoipaxkaTs ¢popMysiaMu 3aBUCUMOCTH M@Ky BeJIMYMHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«'’EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJBHAA 3AIINCKA

['eoMeTpus kak OJJMH U3 OCHOBHBIX Pa3/IEJIOB IIKOJbHOU MaT€MaTHUKH, UMEIOIIUN
CBOEH LEIbI0 00ECNEeYUTh M3YyYEHUE CBOWCTB U pa3MepoB (QUIYp, UX OTHOUIEHUH U
B3aMMHOE€ PAacCIOJIOKEHHE, OIMPAETCS Ha JIOTMYECKYIO, JOKAa3aTEeJbHYI JIMHUIO.
[leHHOCTh HW3Yy4Y€HHS] TEOMETPUU HAa YPOBHE OCHOBHOIO oOmIero oOpa3oBaHuUs
3aKJII0YaeTcss B TOM, 4YTO OOYyYalolUMWCA YYUTCS MPOBOJUTH JOKa3aTesIbHbIE
paccy X JeHusi, CTPOUTh JIOTHUYECKHWE YMO3AKJIIOUEHHS, JOKa3blBaTh HCTHHHBIC
YTBEPKJCHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOAUTEL PACCYKIACHUS
«OT TPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoii LIEHHOCTBIO HM3y4YEHUs TEOMETPHUM SBIIIETCS HCIOJIb30BAaHHE €€ Kak
MHCTPYMEHTAa NPU PEMICHUM KaK MaTeMAaTH4YEeCKUX, TaK M TNPAKTUYECKUX 3a/aad,
BCTPEYAIOIINXCS B peasibHON XU3HU. OOydaromuics A0MHKEH HAYYUTHCS ONPEICIIUTh
r€OMETPUYECKYI0 (UTYpy, OMHUCATh CIOBAMM JAaHHBIM 4YEpPTEX WU PUCYHOK, HAWUTU
TUIOMIAh 3€MEJNIBHOIO0 y4YacTKa, PacCUMTaTh HEOOXOJUMYIO IJIUHY ONTOBOJOKOHHOTO
Kabenss win TpeOyemble pa3Mephl rapaxka JUisi aBTOMOOWIA. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIMUTENIbHAS JIMHUS B W3y4YeHUU reoMeTpuu. llpm pemenun 3amad
MPAKTUYECKOTO XapakTepa OOYYaIoIIUNCA YYHUTCS CTPOUTHh MATEMaTHYECKHUE MOJIEIH
peaTbHbIX KU3HEHHBIX CUTYAaIllui, IPOBOJIUTh BBIUMUCICHUS U OLIEHUBATh aJ€KBATHOCTh
MIOJIyYEHHOI'O pe3yJibTaTa.

KpaiiHe BaXxHO TOAYEPKUBATH CBSI3U TEOMETPUU C JPYTUMH Y4eOHBIMU
npeIMeTaMi, MOTHBHPOBATh HKCIIONB30BATH OMNpPENETCHUs T€OMETPUUYECKUX (Uryp u
MOHATUH, JEMOHCTPUPOBATH MPUMEHEHUE TIOJYYCHHBIX YMEHUIN B (M3UKE W TEXHHKE.
Otu cBsi3u HamOoJee SpKO BUIHBI B Temax «Bektope», «Tpuronomerpuueckue
COOTHOIIECHUs», «MeTon kKoopauHat» u « Teopema [Tudaropay.

VYyeOunii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3ieiibl
comepkanus:  «l'eomerpuueckne  Qurypsl u  uUX  cBoicTBa», «UW3mepenue
F€OMETPUYECKUX BEIUYUHY», «JeKapTOBbl KOOPJAWHATHI HA IUIOCKOCTH», «BeKTOphD»,
«JIBmxkenus miockoctny, «IIpeodpazoBanust moa00usD».

OO01iee 4YMCIO YacoB, PEKOMEHJOBAHHBIX [UIsl M3yYyeHUS Y4eOHOTO Kypca
«I'eometpusi», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Heleno), B 8§ Kiacce —
68 yacoB (2 Jaca B HeJeN0), B 9 kitacce — 68 yacoB (2 yaca B HEZACIIO).
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COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnbie nonstus reomerpuu. Touka, npsmas, OTPE30K, JIyd. Yroia. Buasl yrios.
BeprukaneHble W CMEXHbIE yIubl. buccektpuca yrna. JlomaHas, MHOTOyTOJBbHUK.
[TapannenbHOCTh U NEPIIEHAUKYJIAPHOCTD MPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOM cUMMeTpuu. [Ipumepsr
CUMMETPHH B OKPY’KAOLIEM MUPE.

OCHOBHBIE TOCTPOECHUS C MOMOILBIO IIUPKYJIS U JIMHEWKU. TpeyronbHuk. Bricora,
MeanaHa, OMCCEeKTpuca, X CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUM TPEYTOIBbHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa ¥ TpHU3HAKM PABHOOEIPEHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiiCTBa U NPHU3HAKK NapaJUIEIbHbIX MNpAMBIX. CyMMa yIJIOB TPEYTOJbHHUKA.
Buentnue yriel TpeyroibHuKa.

[Ipsamoyronbublii  TpeyrodbHUK.  CBOMCTBO  MEOUAHBl  IPSIMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEAEHHON K rumnoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTONIbHBINA TPEYTOIBHUK C yIJIOM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOH, TeopemMa © OoJyibllieM yrie U OOJbIIe CTOPOHE TPEeYyroJibHUKA.
IlepnieHauKyJIAp U HAKJIIOHHAS.

I'eomeTpuueckoe MECTO TOYEK. bUCCEKTpuca yriaa U CEpeAUHHBIN NEPIIECHANKYIISAP
K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUYEK.

OKpy’»KHOCTb M KpYT, XOpJla U JUaMeTp, UX CBOMCTBA. B3aMMHOE pacmnoiokKeHne
OKpYKHOCTH W mpsiMoil. KacartenbHas M cekymass K OKpYKHOCTH. OKpY>KHOCTb,
BIIMCaHHAasA B yroJl. BrincanHas u onrca”Has OKpy»KHOCTH TPEYTOJIbHUKA.

8 KIIACC

YetpipéxyronpHuky. Ilapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHble

cllydau napajienorpaMMoB (IIpsIMOYTOJIBHUK, POMO, KBaJipar), UX IpU3HAKU U
cBoiicTBa. Tpamneuus, paBHOOOKas Tpanenus, €€ cBoicTBa U npu3Haku. [IpsmoyronpHas
Tpamnenus.

Meron ynBoeHuss menuanbl. lleHTpanbHas cumMmerpus. Teopema @Paneca u
TEOpeMa O MPOMOPLHOHATBHBIX OTPE3KaX.

Cpeanue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp macc TpeyrojapHUKa.

[TogobOue TpeyronbHUKOB, Kod(pduiment mnomodus. [lpusHaku momoous
TpEeyroJbHUKOB. [TpuMeHenue no1oous npu pereHn NpakTHYECKUX 3a1au.

CpoiictBa miomaaed reomerpudeckux ¢Guryp. Dopmynbl IS IUIOMIAAA
TpEeyrojbHHKa, MapajienorpamMmma, pomOa u Tpaneuuu. OTHOLIEHHE IUIOLIaAEH
NnoJ00HBIX (UTyp.

Beluncnenue miom@aneil TPEyrojJbHUKOB M MHOTIOYTIOJIBHUKOB Ha KIIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenne teopembr I[ludaropa mnpu pemennn
MPAKTUYECKUX 3aJ1au.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yIjia MpsSIMOYTOJbHOIO TPEYroiIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TpUroHoMeTpuyeckue (yHKIMHU YIJIOB
B 30°, 45° u 60°.

BrnucanHuble ¥ LEHTpajdbHBIE YIJIBI, YTOJI MEXKAY KacaTeIbHOM U XOpJOH. YTJIbI
MEXKIYy XOpJaMH U CEKylIIMMHU. BrHcaHHbIE W ONHCAHHBIE YETHIPEXYTOJbHHUKHU.
B3aumHoe pacnosnoxkeHue AByX OkpyxkHocTed. Kacanuwe okpyxkHocreid. OOmue
KacaTeNbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrios ot 0 o 180°. OCHOBHOE TPUrOHOMETPUYECKOE
TOXAECTBO. POPMYJIBI TPUBEICHHUS.

Pemenne TpeyronpHukoB. Teopema KOCMHYCOB M Te€OpeMa CHHYCOB. Pemrenwne
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAaHNEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomooust. [1ogodre COOTBETCTBEHHBIX JJIEMEHTOB.

TeopeMa 0 npoW3BEACHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaJIpaTe KacaTeIbHOM.

Bexrop, n1nmHa (MOaysb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaliU
HaJ BeKTopaMU. PasyokeHHe BEKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater BekTopa. CKaJIsSIpHOE  NPOM3BENECHUE  BEKTOPOB,  IPUMEHEHUE
JUIsL HAXOKJICHUS JUTMH U YTJIOB.

JlekapTOBbl KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATax, MEPECCYCHUE OKPYKHOCTEW M MpsAMBIX. Meroa KOOpAuHAT U ero
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTrOYroJIbHMKH. JlIMHA OKpy»XHOCTH. ['pagycHas u paanaHHas
Mepa yIUIa, BBIYMCIICHHE JUIMH IyT OKpy»KHOCTel. [Inomans kpyra, cekropa, CerMeHTa.

JIBMOKEHHS TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu (uryp (3reMeHTapHbIe
npeactasienust). [lapannensHbiii nepenoc. [loBopor.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOTrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 7 Kjaacce:

Pacnio3naBaTh M3yudeHHBIE T€OMETpHUECKHE (DUTYPBI, ONMPEAENATh MX B3aHMMHOE
pacnojio)keHue, u300paxaTb Te€OMETpUYeCKue (UTYpbl, BBINOJIHATH YEPTEKHU
II0 yCJIOBMIO 3aja4yu. M3mepsaTe JuHEHHbIE W yIVIOBbIE BeNWYMHBL. Pemars 3amadn
Ha BBIYMCJICHUE JIJIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJOBBIX BEJIMYMH MPEIMETOB B PEaIbHOU
KU3HU, PA3MEPOB MPHUPOJIHBIX O0OBEKTOB. PaznmuuaTe pasmMepsl ITHUX OOBEKTOB
10 TIOPSIAKY BEJINYUHBI.
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CTpouTh 4epTekKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIOJIB30BaTh IPU3HAKU U
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTMYECKUE PACCYXKICHUS C HCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOpEeM.

[Tonb30oBaThCsd  MpU3HAKAMUA  PABEHCTBA  MPAMOYTOJBHBIX  TPEYrOJILHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEAEHHOW K THUMOTEHY3€ IPSIMOYTOJIBLHOTO TPEYyroJbHUKA,
B PELICHUN T'€OMETPUYECKUX 3a/1a4.

OnpenensaTe NapauieTbHOCTh MPSAMBIX C TOMOIIBIO YIJVIOB, KOTOpbIE OOpasyer
¢ HUMHU cekymas. OnpenensTe NapauieIbHOCTh MPSAMBIX C TOMOIIBI0 PABEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSIMOM IO TOUEK APYroM MPsSMOM.

Pemiats 3a1aun Ha KJIeT4aToON Oymare.

[IpoBOANTH BHIYUCIICHUS U HaXOJAUTh YHUCJIOBbIE M OYyKBEHHBIE 3HAUCHUS YTJIOB

B F€OMETPUYECKHUX 3aJladyax C UCIOJb30BAHUEM CYMMBbl YIJIOB TPEYTrOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUH JIBYX

MapaJJICIbHBIX MPSIMBIX CEKYIIEH. PelaTs npakTuuecKkre 3a/1aud Ha HaXO0XKICHHUE
yriioB. Bianets MTOHITHEM r€OMETPUUECKOTO MecTa
TOYEK. YMeTs  ompenensTh OMCCEKTPUCY yTrila U CepeauHHBINA
MEPIICHANKYJIISIP K OTPE3KY KaK TEOMETPUUECKHUE MECTA
TOYEK.

DopMyJIMPOBATH OMPEICIICHUS] OKPYKHOCTH W Kpyra, XOpAbl W JhaMeTpa
OKPYHOCTH, MOJIb30BaThbCSI MX CBOWCTBAMHU. YMETh NPUMEHSATH O3TH CBOWCTBA
MIpY PEILLICHUY 3a/a4.

Bnagerp mnNoOHATMEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
Haxoauth €€ 1eHTp. [lonmb3oBaTbesi (pakTaMu O TOM, UYTO OHCCEKTPUCHI YTIJIOB
TPEYroJibHUKa TIEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEpPEIAUHHBIE
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJJHOM TOYKE.

Bnagetp noHATHEM KacaTENbHOM K OKPYXKHOCTH, II0JIb30BAThCS TEOPEMOU
0 NEPNEHINKYJISPHOCTH KaCAaTEIbHOW U paanyca, MIPOBEAEHHOIO K TOYKE KaCaHHUS.

[Tonmp30BaThCA NPOCTEUIIMMHU TE€OMETPUUYECKHUMHU HEPABEHCTBAMH, IMOHUMAaTh HX
MIPAKTUYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOECHHUS C TOMOIIBIO LUPKYJIS U
JIMHEMKHU.

[IpenMeTHble pe3ynbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 kjacce:

Pacnio3HaBaTh OCHOBHBIE€ BU/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS
UX CBOMCTBaMU IPU PEUICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOUKM TEPECEUECHUs] MEJIMaH TPeyroJibHHUKa (LIEHTpa Macc)
B PEIICHUU 3a]1a4.

Brnanerr monsaTtHem cpeaHed JMHUM TPEYroJibHUKA W TpaIelUH, MPUMEHITh UX
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CBOWCTBA IIPU pELICHUU IreoMeTpuUecKuX 3anad. Ilonp3oBarscs Teopemont daneca
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U TEOpeMOl O TMPOMOPIUOHANBHBIX OTpe3Kax, MNPUMEHSTh WX JUIsl PELICHUS
MPAKTUYECKUX 3a/1au.

[IpuMeHsTh OpHU3HAKK TMOJ00MS TPEYrOJbHUKOB B PEIICHUH T'€OMETPUYECKUX
3a7ad4.

[Tonp3oBatbes Teopemoii [ludaropa mnsg  pemieHUs TEOMETPUYECKUX |
npakTHieckux 3ajaad. CTpouTh MaTeMaTHYECKyl0 MOJIETb B MPAKTUYECKUX 3ajlayax,
CaMOCTOSITEIILHO JIeaTh YePTEXK U HAXOUTh COOTBETCTBYIOIINE JIJTUHBI.

Brnanerp moHATHSIMH = CHHyca, KOCHHyca U TaHT€HCa OCTpPOro  yria
MNPSIMOYTOJILHOTO TpeyroibHUKa. [lonb30BaThCs STHUMU TMOHATHSAMU IS PEIICHUS
MPAKTUYECKUX 3a/1a4.

Beruucnare (pa3niuuHbIMUA - CIIOCOOAMU) TUIOMIAL TPEYTroJIbHUKA U IUIOIIAIN
MHOTOYTOJBHBIX QUTyp (TOJB3YSICh, /i€ HEOOXOJIMMO, KaJIbKynaTopoM). [IpuMeHsTH
MOJTyYE€HHbIC YMEHHUS B MPAKTUUECKUX 3a/7a4ax.

Brnanetrh moHATUSIMU BIIUCAHHOTO W LIEHTPAJIBHOTO YIJIa, UCIOJIH30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, yrilax Mexay XopJamMu (CEeKyIIMMH) U YIJie MKy KacaTelIbHOU U
XOpJI0¥ TIPU PEIICHUU T€OMETPUUECKUX 3a/1au.

Brnanerb TmOHATHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA
OMMUCAHHOT'O YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]1a4.

[IpuMeHsATh MOJSyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKHE
MOZENM JUIsl  3aJa4  pEaJIbHOW  JKM3HM W IPOBOJWTH  COOTBETCTBYIOIIUE
BBIYKCIICHUS C TPUMEHEHHEM TMOA00Us W TPUTOHOMETpUH (TMOJIB3YSCh, TIE
HEO00XO0JIUMO, KAIbKYISITOPOM).

[IpeameTHBIE pE3yNbTAaTHl OCBOEHHUS MPOrPaMMbl Y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kJacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YTJIOB, HAXOAUTHh C MX MOMOUIBIO
pa3TUYHBIC DJIEMEHTHl MPSMOYTOJBLHOTO TPEYTOJbHUKA («pEelieHue MPSIMOYTOIbHBIX
TPEYTOJIBHUKOBY»). HaxoauTh (C TMOMOIIBIO  KadbKyJSATOpA) JJIUHBI H  yTJIBI
IJIs1 HeTaOJTMYHBIX 3HAUCHUH.

[Tonp3oBaTbes (popmynamMu TPUBENEHUS W OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKIECTBOM  JUIsl HAXOXKJICHHUSI COOTHOIICHWH MEXAY TPUTOHOMETPHUYCCKUMHU
BEJTMYMHAMM.

Hcnonp30BaTh TEOpEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKICHHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHNE TPEYTOJIBHUKOBY), MPUMEHATh UX MPHU PEIICHUN
TCOMETPUICCKUX 3aJ1a4.

Brnagerp moHATHSIMH TpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX JIJIEMEHTOB
nono0HbIX uryp. [lomp3oBaThesi cBOMCTBaMH TI0JI00MST TTPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATh JUIMHBI W HAXOAWTh YIJIBI y TOMOOHBIX ¢uryp. [lpumeHsTh cBOWCTBa
MoJO0MS B TIPAaKTUYSCKUX  3ajadaX. YMETh MPUBOAWTH MPUMEPHI  MOJOOHBIX
buryp B OKpy>KarolieM MHpE.

[Tonp30oBaThCA TEOpeMaMH O TPOU3BEACHHH OTPE3KOB XOpI, O MPOU3BEICHHUH
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OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.
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[Tonp30BaThCA BEKTOpaMU, TOHUMATh UX TEOMETPUUECKUN U (PU3UIECKUNA CMBICI,
MPUMEHITh HMX B PEIICHUUW TeoMeTpuueckux u (Qusnueckux 3agad. [IpumeHsTh
CKaJISIPHOE MPOU3BEICHUE BEKTOPOB /ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonmp30BaTbCs METONOM KOOpPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
F€OMETPUYECKUX U IPAKTUYECKUX 3a/1a4.

Brnaners nmoHATHUSAMH NPaBUWIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXKHOCTH, JIJIMHBI
IyTU OKPY>KHOCTH Y PAaJIMaHHOW MEPHI yIiId, YMETh BBIYMCIATH IUIOMAb Kpyra U €ro
yactel. [IpuMeHsATh moTydeHHbIE YMEHUS B TPAKTUUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUU (UTYp, TPUMEHSTH JIBUKCHUS
IJIOCKOCTH B MPOCTENIIUX CIAydasix.

[IprmMeHATP TONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJENN JUIsl  3aJad  pEAIbHOM  JKU3HM WU IPOBOJUTH  COOTBETCTBYIOILIHE
BBIYHCIICHUS C IPUMEHEHUEM TMOAO00US U TPUTOHOMETPUIECKUX (DYHKIMHA (TTOIB3YSCh,
/1€ HEOOXOAMMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |KommuecTBo OcHoOBHOE OcCHOBHBIE BUJIBI JIEITEIBHOCTH O0YYaIOIIUXCS

(Temnl) Kypca 4acoB CoZIepKaHuE
[Ipocreimue 14 [Ipocrenmue DopMyJIMPOBATH OCHOBHBIE IMOHITUS U ONPEACIICHUS.
reoMeTpudeckue GUrypsl u T€OMETPUUECKUE Pacno3naBaTh U3y4eHHbIE T€OMETPUUECKUE (QUTYPHI,
uX cBoMcTBa. M3mepenue OOBEKTBHI. onpeaeJasiTh UX B3AUMHOE PACIIOJIOKEHNE, BHINOJIHATD
F€OMETPUUECKUX BEIUYUH MHOroyroJyIbHUK, YEepTEXK 10 YCIOBUIO 3aaYU.
JIOMaHasl. IIpoBoauTh npocTeNIME MOCTPOCHUS C TOMOIIBIO LIUPKYJIS

CmexHble U
BEPTUKAIBHBIC YTJIbI.
Pabora

C MPOCTEUILINMU
yepTeKaMHu.
HN3mepenne mTuHEHHBIX
U YTJIOBBIX BEJIUYHH,
BBIYUCJICHUE OTPE3KOB
1 yTJIOB

Y JINHEUKH.

N3mepsATh IMHEITHBIE U YTIOBBIE BETUYUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha TJ1a3» pa3Mephl pealibHbIX 00BEKTOB,
NMPOBOAUTH IPyOYIO0 OIIEHKY UX Pa3MEpOB.

Pemarthb 3a1aun Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH
YIJIOB.

Pemiare 3a1aun Ha B3aMMHOE

pacmnoioKeHHe reoMeTPUUECKUX QUryp.

IIpoBoauTtk KiaccupuKaIuio yrioB, BBIYMCIATH
JIMHEWHBbIC U YIJIOBbIE BEJIMYUHBI, IPOBOAUTH
HEO0OXOIMMBbIE JJOKa3aTeIbHbIE PACCYKICHHUS.
3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHS T€OMETPUU

TpeyroabHUKN

22

[TonsiTue 0 paBHBIX
TPEYTOJbHUKAX U

Pacno3naBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKkazaHuEeM MPU3HAKOB).
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MIEPBUYHBIC
MIPEICTABIECHUS

O paBHBIX PUTypax.
Tpu nmpusHaka
paBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBa
PAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIMAaHEBI
PSIMOYTOJILHOTO
TPEyroJIbHUKA,
MPOBEAEHHON

K TUTIIOTEHY3E.
PaBHOoOenpeHHbIC U
PaBHOCTOPOHHUE
TPEYTrOJIbHUKHU.
[Ipu3naku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepaBenctsa

B FT€OMETPHH.
[IpssiMoyrobHBIN
TPEYTOJIHUK C YTIIOM
B 30°

BoiBoauThk ciieacTBUA (PaBEHCTB COOTBETCTBYIOIINX
AJIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyJIUPOBATH ONPEAEIICHHS: OCTPOYTOJIBHOIO,
TYMOYTOJILHOTO, IPSIMOYTOJILHOTO, PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYISIpa
OTpE3Ka; EpUMETPA TPEYTOJIbHUKA.

®opMyTHPOBATH CBOICTBA U MPU3HAKA PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh yepTeKy, pemaThb 3a1a4M C TOMOLIBIO
HAXOKJEHUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHSATH IPU3HAKU PABEHCTBA

PSIMOYTOJIBHBIX TPEYTOJIbHUKOB B 3a/1a4ax.
Hcnoab3oBaTh HUPPOBBIE PECYPCHI AJISI HCCAEAOBAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCH € UCTOPHEH Pa3BUTHUS T€OMETPUU
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[lapannenbHble NpsIMBIE, 14 [TapannensHbie D®opMyJIHPOBATH MOHATHE MAPAIIIETBHBIX NPSIMBIX,

CyMMa yTJIOB TPEYTrOJIbHUKA IIPsIMBIE, UX CBOMCTBA. | HAXOAMTH MPAKTUYECKUE TPUMEPHI.
Haxkpecr nexamue, M3yuaTh cBOICTBa yIJIOB, 00PAa30BAHHBIX MPU MTEPECCUCHUH
COOTBETCTBEHHBIE U IapajuleNIbHBIX MPsAMBIX cekyiuen. IIpoBoauTs
OJHOCTOPOHHUE YIJIBI, | JAOKA3aTeJbCTBA NAPAUICIBHOCTH JIBYX MPSMBIX C TOMOIIBIO
o0pa3oBaHHbIE YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX MPAMbBIX
IIPU [IEPECECYCHUU TPEThEMN MPAMOM.
ITapajuIeNIbHBIX BopruncjasaTh CyMMy YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
OPSIMBIX CEKYLIEH). Haxoautp yucioBbie 1 OyKBEHHbIC 3HAYCHHSI YTJIOB
[Tpu3Hak B F€OMETPUYECKHX 3a7]a4aX C UCMOJIb30BAHUEM TEOPEM
napasuieIbHOCTH O CYMME€ YTJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
MPSAMBIX Y€pe3 3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU
PaBEHCTBO
PACCTOSAHUN OT TOYEK
OJHOM MPSIMOU 10
BTOPOM NPAMOM.
CymmMa yriioB
TPEyTOJIbHUKA.
Buemnaue yrisl
TPEYTOJIbHUKA

OKpyX HOCTb U 14 OKpy»HOCTb, XopJilau | DopMyJUPOBATH ONpeIeTeHUsl. OKPYKHOCTH, XOP/IbI,

KpYT.
['eomerpuueckue
MOCTPOCHUS

JTUAMETP UX CBOMCTBA.
Kacarenpnas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAaHHAs B YrOJ.

JIMaMETPa U KacaTelbHOM K OKpykHOCTH. U3yuaTh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarp, B TOM YHCIIE HCMOJIB3YS LM pPOBHIE
pecypchl: OKPY>KHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BIIUCAHHOMW B YTOJI; PABEHCTBO OTPE3KOB
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ITonsitue o 'MT,
MIPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEpPEIUHHBIN
NEPHEHAUKYIISAP
KaK Fr€OMETPUYECKUE
MECTa TOYEK.
OKpy>KHOCTB,
ONMCAaHHasA OKOJIO
TPEYTOJIbHUKA.
OKpyX HOCTBb,
BIHMCAHHAA

B TPEYTOJIbHUK.
[Ipocrenmue
3a1a4u

Ha MTOCTPOCHHE

KacaTelbHbIX.

HUcnoas3oBats metoa ' MT 1151 nokaszarenbcTBa TEOpEM

O MepeceyeHNH OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEPEAUHHBIX MEPIECHAUKYIAPOB K CTOPOHAM

TpeyroyibHUKa ¢ nmomouso ['MT.

OBiageBaTs NOHATHUSIMH BIIMCAHHOM M ONIMCAHHOMN
OKPY’KHOCTEW TPEYroJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pemiarb OCHOBHBIC 3a1a4H HA MOCTPOEHHUE: YIila, PABHOIO
JAHHOMY; CEpEIMHHOIO MEPIEHANKYIIApA JAHHOTO OTPE3Ka;
PSAMOM, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEePHEeHAUKYJIIPHON TaHHOU MPSAMOii; OMCCEKTPUCHI JaHHOTO
yIJIa; TPEYrOJIbHUKOB

10 PA3JIUYHBIM JJIEMEHTAM.

3HAKOMUTBCH € HCTOPHEH Pa3BUTUSA T€OMETPUU

[ToBTOpeHue, 0600IICHHE 4 [ToBTOpEHUE 1 Pemars 3aga4u Ha MOBTOPEHUE, HILTFOCTPUPYIOIIHE
3HAHUM 0000IIIeHNE OCHOBHBIX | CBSI3W MEX/Y Pa3IWYHBIMU YACTAMU Kypca
MOHSITUN U METOIOB
Kypca 7 knacca
OBIIEE KOJIMYECTBO 68
YACOB I1O
[TPOI'PAMME
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8 KIIACC

Hanmenosanue pasnena | KonudecTso OcHOBHOE OcHOBHBIE BUBI ACSITEILHOCTH 00yYaIOIIUXCSI
(Tembl) Kypca 4acoB coAepKaHue

UeThIpEXYTrOIbHUKH 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAUTH HA YEPTEKAX
IIPU3HAKHA U CBOMCTBA. | YETBIPEXYTOJIBHUKH PAa3HBIX BUAOB U UX JJIEMEHTBHI.
YacrtHble citydyan DopMyJIMPOBATH ONPeEJeJICHUs: ITapAILIETIOorpamMma,
napajiesiorpaMmMoB psIMOYTOJIbHUKA, poM0Oa, KBajpara, Tpaneiuu,
(IpAMOYTOIBHUK, pPaBHOOOKOM Tpamneunu, IpsIMOyTroJIbHOM Tpaneuu.
poMO, KBaapar), ux Jloxa3pIBaTh M HCIOJIL30BATH IIPH PELICHUM 32124
MIPU3HAKU U CBOMCTBA. | NMPU3HAKHU U CBOMCTBA: apajliesorpaMma,
Tpaneuns. OpsIMOYTOJIbHHUKA, poMOa, KBajjpara, Tpaneu,
PaBHOOOKas 1 pPaBHOOOKOM Tpamnenuu, NpsMOYTOJIbHON Tpaneuuu.
IPSAMOYTOJIbHAS I[IpumeHsATH MeTOo/ YABOEHUSA MEJIaHbI
TpaIeLnH. TpeyroyiibHuka. Hcmoab3oBaTh 1U(POBBIE pecypcehbl
Meron ynBoeHus JUTSL KCCIIETIOBAHUSI CBOMCTB M3y4YaeMbIX (Uryp.
MEJINaHBbI. 3HAKOMMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUH
IlenTpanbHas
CUMMETPHS

Teopema daneca u Teopema 15 Teopema Paneca u IIpoBOAMTH MOCTPOEHMS C IOMOLIBIO LIUPKYJIS U TUHEUKU

O MPOMOPIIMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJbHUKHU

TeopemMa

O MPOMOPIIMOHATBLHBIX
OTpe3Kax.

Cpenssisg nTuHUS
TPEYTOJIbHUKA.

C McIonb30BaHue TeopeMbl Daeca U TEOpEMBI

0 MPONOPLUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIi
IIPONOPUHOHAIIBHBINA OTPE30K.

IIpoBoanTH 10KA3aTEJIBCTBO TOTO, YTO MEUAHbI
TPEYTroJIbHUKA NIEPECEKAIOTCS B OJJTHOM TOUKE, U HAXOAUTh
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Tpanenus, e€ cpeansis
JIUHUSL.
[TIponopimoHaibHBIE
OTPE3KH.

LenTp macc

B TPEYTOJIbHHUKE.
[TonoGHEbIE
TpEyroJibHUKU. Tpu
MIPU3HAKa MO 00Ms
TPEYTrOJIbHUKOB.
IIpumenenune
moxo0ust

IIpY PELICHUU
MPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM Macc, HAXOJAUTh OTHOIICHUE, B
KOTOPOM MEIHAHBI JACIISTCS TOYKON UX TIEPECCUCHUS.
Haxoauth 1mogo0HBIC TPEYTOJLHUKN HAa TOTOBBIX YEPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX MIPU3HAKOB ITOI00MSI.
Pemathb 3agaum Ha 10A00HBIC TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YePTEKEH U HAXOKICHUS
MOTOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJLCTBA C HCIIOJIb30BAHHEM
MIPU3HAKOB MOI00MSI.

Jloka3pIBaTh TpH MpHU3HAKA MOI00MS

TPEyTroabHUKOB. [IpUMEHSITh TTOTyUYeHHBIC 3HAHUS

IIPU PEIICHUU TCOMETPUYECKUX U MPAKTHICCKUX

3a1ad4.

3HAKOMHMTBHCS ¢ HCTOPHEH Pa3BUTHS T€OMETPUH

[ Inomans. Haxoxnenue
MJIOIIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomanyu mogo0HBIX

¢uryp

14

CBoiicTBa IUIOIIAEN
r€OMETPUUECKUX
uryp.

DopMyJIbl

JUTSL TIJTOIIA TN
TPEyroJibHHUKA,
napasiesorpaMmma,
Tparneiuu.
Brruncnenue
TUIOIIAAEH CIIOKHBIX

buryp.

OgyageBaTh NEPBUYHBIMHU MPEACTABJIEHUAME 00 00IIeH
TEOPHUH TUIOIATU (MEpHhI), (POPMYJIMPOBATH CBOKCTBA
TUTOIIA TN, BBISICHATD WX HATJISITHBINA CMBICIT.

BbIBOAUTH (GOPMYIIBI TLTOMIAIH

napasuieJiorpaMMa, TpeyTOIbHHUKA, TPATICIIH U3

(bOpMYyJIBI IIJIOMIATN TPSIMOYTOJIbHHUKA (KBaIpaTta).
BoiBoAUTH GOPMYITBI TUTOMIAAH BBITYKIIOTO
YETBIPEXYTOJIbHUKA Yepe3 TMAarOHAIIN U YTOJI MKy HUMH.
HaxoauTsb momanu Gpuryp, n300pakEHHBIX Ha KJIETYATOM
Oymare, MCIOJIb30BATh pa30oueHre PUTYphl HA YaCTH U
JOCTpavBaHHUE.

90



[Tnomanu puryp

Ha KJIeTyaTtoi Oymare.
ITnomanu mogo0HbBIX
uryp.

3amaun

C IPAKTUYECKUM
CoJIep)KaHHEM.
Pemenue 3amau

¢ MMOMOIIILIO METO1a
BCIIOMOTaTeJIbHOU
ILIOIIAIH

Pa30upars npuMepsl UCIIOJIb30BAHUS BCIIOMOTAaTEIbHON
IJIOIIAIN ISl PEMIEHUSI TEOMETPUYECKUX 3a7ad.

HaxoauTs momaay nogo0HbIX GUryp.

BbI4uCcasiTh IO PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemiaTh 3agaum Ha TUI0MIA/b C TPAKTUUECKUM
COAEpKAHUEM

Teopema [Tudaropa u
Hayaia TPUTOHOMETPHU

10

Teopema I[Tudaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUHIA OCTPOro
yIJia MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHUS

B MIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXIECTBO

Joxka3zpiBaTh TeopeMy [Iudaropa, ncnob30BaTh e
B IIPAKTUYECKUX BBIYMCICHUSX.

@opMyTHPOBATH OIPEACIICHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTo yriia, NPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOIICHUS

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEXKYy CTOPOHAMH B
MPSMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEIACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JJIsI HAXOKIACHUS
COOTHOILIEHUIN MEXIY TPUTOHOMETPUUECKHUMU
(GYHKUMSAMH pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOTy4YEeHHBIE 3HAHUS U YMEHUS [IPU
pELICHUH MPAKTUYECKUX 3a4a4.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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YTIIBI B OKPY’KHOCTH.
Brniucannelie u onrvcasHHble
YETBIPEXYTOJIbHUKH.
KacarenbHbie

K OKpyxHOocTU. Kacanue
OKPYKHOCTEMN

13

Bnoucannsie n
LHEHTPAIbHBIE YIJIbI,
YroJ MEXIY
KacaTeJbHON U
XOPHOM.

YTibl MEXITY
XOpAaMH 1
CEeKYIIAMHU.
Bnucannsie n
OIMMCaHHBIC
YETBIPEXYTOJILHUKH,
UX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue rTux
CBOMCTB

MU PEIICHUUN
F€OMETPUYECKUX
3ajJ1a4.

BzaumnHoe
PaCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTelbHbIC.
Kacanue
OKPY>KHOCTEHN

@opMyTHPOBATH OCHOBHBIE ONPEEIICHHUS], CBI3aHHbIE

C yIJIaMU B Kpyre (BIMCAaHHBIN yroJ, HeHTPaJbHbINA yro).
HaxoauTh BOMCaHHbBIE YTIJIbI, ONUPAIOLIMECS HA OJIHY AYTY,
BBIYUCJIATH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM YEThIPEXYTOIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCIIE C TOMOILIBIO IIU(POBBIX
pPECYpCOB, BIIMCAHHBIE U OMKMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJUTH X CBOWMCTBA U MPU3HAKU.

Hcnoab3oBaTh 3TH CBOKWCTBA U MPU3HAKU IIPU

pelIeHnH 3a1a4
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[ToBTOpeHue, 06001ICHNE 4 [ToBTOpEHUE PemiaTh 3agaum Ha NOBTOPEHUE, WILTFOCTPUPYIOIIUE
3HaAHUU OCHOBHBIX IIOHATUH U | CBSI3U MEXAY Pa3IMUHBIMU YACTSIMU Kypca

METOJ0B KypcoB 7 1 8

KJI1aCCOB, 0000IICHIE

3HaHUU
OBIIEE KOJIMYECTBO 68

YACOB I10 I[TIPOI PAMME
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9 KJIACC

MeTpuueckue
COOTHOUIEHUSI
B OKPY>KHOCTH

0 npeoOpazoBaHUH
mo100us.
CoOTBETCTBEHHBIC
3JIEMEHTHI OLO0HBIX
duryp.

Teopema

0 MPOMU3BEACHUHN
OTPE3KOB XOP/I,
TeopeMa

HaumenoBanue paznena | KonmndectBo OcHOBHOE OcCHOBHBIE BUJIBI ACATEIBHOCTH 00yYaIOIMINXCS
(Templ) Kypca 4acoB colepKaHue
Tpuronomerpus. Teopembl 16 Onpenenenue DopMyIMpPOBATH ONpeJeIeHUs
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUYECKUX | TPUTOHOMETPUUYSCKUX (QYHKIHI TYIBIX U MPSIMBIX
Pemenre TpeyroapHUKOB byHKIMiA yriaos ot 0° | YIJIOB.
1o 180°. ®opmyisl BorIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB
IpUBEIEHUS. (c pamuycoM ONMCaHHOM OKPY>KHOCTH).
Teopema KOCUHYCOB, BeiBoauTh (pOpMYJIbI AJIS BHIYMCACHHUS TLUIOMIAdCH
TeOpeMa CUHYCOB. C CIMOJIb30BAaHUEM TeopeM Tpuronomerpuu (hopmyia
Pemenue IJIOIIAI TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEXKITY
TPEYTOJIbHUKOB. HHUMMH, (I)OpMYJ'Ia IJIomaaun qupréXYFOHBHHKa qcpe3 €ro
I[IpakTHUECKOE JIMAroHaIN U Yol MEXIy HUMHU).
IPHMEHEHHUE Pemats TpeyroyibHUKH.
JOKa3aHHBIX TCOPEM Pemarn IMPAaKTHUYCCKHC 3a/lauu, CBOJAIUCCS
K HAaXOXKJICHUIO Pa3JIMYHBIX DJIEMEHTOB TPEYTOJIbHUKA
[TpeobpaszoBanue momo0us. 10 [TonsiTne OcBauBaTh NOHSITHE TPEOOPA30BAHNUS TOI00US.

HccaenoBaTh OTHOIICHHUE JIMHEHHBIX 3JIEMEHTOB (QUTYD
pu MpeoOpa3oBaHUU TTOI00MS.

HaxoauTs nnpumeps! moaodus B

OKpY>Karolen AeUCTBUTEIbHOCTH.

BbIBOAUTH METPUUECKHE COOTHOLICHUS MEXKITY
OTPE3KaMH XOP/I, CEKYIIUX U KaCaTEJIbHBIX C
UCII0JIb30BaHUEM BIIMCAHHBIX YTJIOB U MOJOOHBIX
TPEYTroJIbHUKOB.

Pemats reomeTpryeckre 3a1au U 3a/1a4M U3 PEAUTbHOU
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ZKHN3HH C UCIIOJIb30BAHHUECM HOI[O6HI)IX TPCYT'OJIbHUKOB
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O IPOU3BEACHUUN
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJbHOM.
[Ipumenenue

B pEILICHUU
r€OMETPUUIECKUX
3ajJa4

Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
W BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YHCIIO.
du3nyecKku u
r€OMETPUYECKHUI
CMBICIT BEKTOPOB.
Paznoxenue Bekropa
10 IBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatsi
BEKTOpA.

CkansipHoe
MIPOMU3BEJCHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KAK HAIIPABIICHHBIE
OTPE3KH, HCCJIe0BATh FEOMETPUYECKUAN
(mepemernieHne) U GU3NISCKUI (CHIIA) CMBICITBI
BEKTOPOB.

3HaTh onpeneseHUs CyMMBbI U PA3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCJI0, MCCJIe0BATh
TeOMETPUUYECKUN U PUBNIECKUIN CMBICIIBI 3TUX
onepauuil. Pemate reomMeTpuyecKue 3a1a4uu ¢
VICII0JIb30BAaHUEM BEKTOPOB.

PackyaaabiBaTh BEKTOD 10 JBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

Hcnonb30BaTh CKAISIPHOE NPOU3BEECHNUE BEKTOPOB,
BbIBOJUTH €r0 OCHOBHBIE CBOVCTBA.

BoryucasaThe CymMMy, pa3HOCTb U CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX.
IIpuMeHATH CKaIsIpPHOE POU3BEACHUE I HAXO0XKACHUS
JUIMH U YIJIOB
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IIPUMEHEHNUE
JIJ1sl HaXOKJICHUS
JUIUH U YTJIOB.
Pemenue 3agau

C MOMOIIBIO BEKTOPOB.
IIpumeHenne BEKTOpPOB

JUTSL peLIeHus 3a/1a4
busuku

JlexkapTOBBI KOOPAMHATHI
Ha IUIOCKOCTHU

JlexapToBbl
KOOPAMHATBI TOYEK
HAa IJIOCKOCTH.

YpaBHEHHUE IPAMON.

YpaBHeHune
OKPYHOCTH.
Koopannatsl Touek
nepecevyeHus
OKPYKHOCTH U
IIPSAMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX

3a7ia4, IMPaKTHYCCKHUX

3aJa4

OcBauBaTh NOHSITHE TIPSIMOYTOJIBLHOU

CHUCTEMBI KOOPJIMHAT, AIEKAPTOBBIX KOOPAUHAT

TOYKH.

BoIiBoaAMTH ypaBHEHUE NIPSMON U OKPYKHOCTH.

BoigeasiTe NOJMHBINA KBaAPAT UL HAXOXKICHUS LIEHTPa U
paznyca OKpy»>KHOCTH 10 €€ yPaBHEHUIO.

PemiaTe 3aga4m Ha HAX0XKJAEHUE TOUYEK MTEPECEUCHUS
MPSAMBIX U OKPY>KHOCTEW C MOMOIIIBIO METOJIa KOOPIUHAT.
Hcnmoab3oBaTh CBOMCTBA YII0BOTO KO3 duiieHTa mpsaMon
IIPY PELICHUU 3a]a4, IS ONPEACIICHUS PACTIONIOKEHUS
IPSMOM.

IIpuMeHsTH KOOPIMHATHI IPU PELICHUU T€OMETPUUECKUX U
MIPAKTUYECKUX 3a]a4, ISl IOCTPOCHUS MaTEMaTUYECKUX
MOJIENIeH pealbHBIX 3a/1a4 («METOJ] KOOPAUHATY).
IHoab30BaThbes 111 HOCTPOCHUS U

uccaeI0BaHuM [U(POBLIMU pECypcaMu.

3HAKOMUTBHCS ¢ MCTOPHUEH Pa3BUTHS TEOMETPUH
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH.
J[nrHa OKpyKHOCTH

Y IUIOWIAJIb KpyTa.
Brruucnenue miomaaei

IIpaBuiIbHBIE
MHOTOYTOJIbHUKH.
Yucno wt. JlnuHa
OKPY>KHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opMyJIUPOBATH ONPEICIICHUE TPABUIBLHBIX
MHOTOYTOJIbHUKOB, HAXOAUTb UX 3JIEMEHTHI.
IMosb30BaThCS TOHSATUEM JJIUHBI OKPYXKHOCTH, BBEJAEHHBIM
C IOMOIIIBIO MPABWIHLHBIX MHOTOYTOJIbHUKOB, ONIPeaeJasITh
YUCJIO T, JJIMHY AYTH U palMaHHYIO0 Mepy yIJIa.
IIpoBoauTh Mepexoa OT paAuaHHOW MEpbI

yTiia K TPalyCHOM U HA00O0pOT.

OnpegeasiTh oAb KPyra.

BoiBoauTh popmylJibl (B rpagyCHOM U paIuaHHON MEpE)
JUISL JJIMH YT, TUIOIAJIEH CEKTOPOB U CETMEHTOB.
Boruucasite miomanu Guryp, BKIHOYAIOMNUX

AIIEMEHTBI OKPY>KHOCTH (KpyTa).

HaxoauTs 1mioiaay B 3aj1a4ax peaibHOM KU3HU

JIBU>KEHUSI TITTIOCKOCTH

ITonaTue o ABMKEHUH
IUIOCKOCTH.
[TapayutenbHbIN
MEPEHOC, IIOBOPOT
IIpumenenue

MIpY PEILLICHUY 3a7a4

Pa30upars npumMepsl, WLTIOCTPUPYIOIIUE

MTOHATUS IBUKECHHS.

DopMyIMPOBATH OINPEACIICHUS IAPAJLIEIIBHOTO MIEPEHOCA,
IIOBOPOTAa U OCEBOM CUMMETpHUU. BBIBOAUTH UX CBOMCTBA,
HAXOJAUThb HEMOJABUKHBIE TOUKH.

HaxoauThs HEHTPBI U OCH CUMMETPUNA MPOCTEUIITUX
¢buryp. IlpumeHsaTh NapassIeNbHBIA IEPEHOC U
CUMMETPHIO IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4
(pa3bupaTh IpUMeEpHI).

Hcnoab30BaTh 11 IOCTPOEHUS U UCCIIEIOBAHUI

M (pOBBIE peCcypChl

[ToBTOpEeHue, 06o0IIeHNE,
CHUCTEMATH3ALIMS 3HAHUH

[ToBTOpEHUE
OCHOBHBIX IOHITUHI U

OnepupoBath NOHATHAMM: QUTYpa, TOUKA, IpsIMas,
yT0J1, MHOTOYTOJIbHUK, PABHOOEAPEHHBIN U
PaBHOCTOPOHHUI
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METOJI0B KypcoB 7-9
KJIacCOB, 0000IIIeHNE
Y CUCTEMATU3alUs
3HAHUMU.
IIpocrenmue
r€OMETPUYECKHUE
burypsl u ux
cBoricTBa. Mzmepenue
r€OMETPUYECKUX
BEJIMYMH.
TpeyronpHuKHM.
[TapaiutenbHbIE U
MEPIICHANKYJISIPHbBIC
psIMbIE.

OKpy»X HOCTb U KpYT.
I'eomerprueckue
MMOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Briicanneie u
OMMUCAHHBIE
OKPYHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
YeThIpEXYTOIbHUKH.
Brniucanueie

TPEYTrOJIbHUKH, IPIMOYTOJIbHBIN TPEYTOJbHUK, MEAUAHA,
OucceKkTpuca U BbICOTa TPEYTOJIbHUKA, Mapajliejorpamm,
pOMO, IPSIMOYTOJIBHUK, KBaJIpaT, TPaIelus; OKPYKHOCTb,
KacaTelbHas, paBEHCTBO U mojjodue duryp,
TPEYTroJIbHUKOB; MapaieIbHOCTh U NEPIEHIUKYISPHOCTD
NPSIMBIX, YTOJI MEXKY MPSMBIMH, CAMMETPUS
OTHOCHUTEJIbHO TOYKH U NPSIMOU; NIMHA, PACCTOSHUE,
BEJIMYMHA yTIJIa, TUIOIIA/b, IEPUMETD.

Hcnoab3oBath popMyJibl: EpUMETpa U IIIOMIANA
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH U ITIOLI[AAN
Kpyra, 00b€Ma MpsAMOYTOJIBHOTO MapajieJenunesa.
OnepupoBatb NOHATUSAMM: TIPSIMOYTOJIbHAsA CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH OHATUS IS
MPEICTABJICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHCIIE
U3 IPYTUX Y4EOHBIX TIPEIMETOB.

Pemiate 3a7a4m Ha NOBTOPEHNE OCHOBHBIX ITOHSITHUH,

WJUTIOCTPALMIO CBSI3€M MEKY Pa3JIMYHBIMU YaCTSIMH Kypca.

Boui0upars MmeToa 715 peleHus 3aJauu.
Peniats 3aaa4u U3 MOBCEIHEBHOM KU3HU
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Y ONTMCaHHbIC
YETHIPEXYTOJbHUKHU.
Teopema Iudaropa
Y Havajia
TPUTOHOMETPHUH.
Pemenue oOmmx
TPEYTOJbHUKOB.
IIpaBunbHbIE
MHOT'OYT'OJIbHHKHU.
IIpeoOpazoBanms
MJIOCKOCTH.
JBmxkenus. [Togobue.
CummeTpusi.
[Tmomanp.
Brruncnenue
mwromtaned. Ilnomann
MO00HBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI Ha
IIJIOCKOCTH.

Bekropsl

Ha MJIOCKOCTH

OBILEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

68
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PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

IMNOACHUTEJIBHAA 3AIITMCKA

B coBpemenHoM 1mu¢ppoBOM MHUpE BEPOSTHOCTh M CTATUCTHKA MPUOOpETAIOT BCE
OOJBIIYI0 3HAYUMOCTh, KaK C TOYKH 3PCHHSI MPAKTUYECKUX TMPUIIOKCHUM, TaK M UX
poiu B 00pa3oBaHuM, HEOOXOJMMOM KaXJIOMy uejoBeKy. Bospacraer uwmcio
npodeccuii, Tpu OBJIAJCHUH KOTOPHIMU TpeOyeTcsi xopoiasi 0a3oBas MOJArOTOBKA B
00JIaCTH BEPOSITHOCTH M CTAaTUCTUKH, TakKas TMOJrOTOBKA Ba)KHA VISl MPOJIOJDKCHUS
o0pa30BaHus U IS YCIIEIHON Npo(hecCHOHATBHON Kaphephl.

Kaxxapiii 4enoBeKk MOCTOSHHO MPUHUMAET PEIICHHsI HA OCHOBE UMEIOIIUXCS Y HETO
TaHHBIX. A 11 OOOCHOBAaHHOTO TIPUHSTHS PEIICHUS B YCJIOBHSIX HEIOCTAaTKAa WIH
n30bITka HWHGOPMAIMU HEOOXOJMMO B TOM 4YHCIE XOpolio CcHOpPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUIECKOE MBIIIJICHHE.

HNMeHHO mo3TOMYy OCTPO BCTasla HEOOXOAMMOCTh C(HOPMUPOBATH Y 00YUAOIIHXCS
(GYHKIIMOHATIBHYIO TPAMOTHOCTH, BKJIIOYAIONIYI0O B CeOsl B KauecTBE HEOThEMJIEMOU
COCTaBJISIONICH yMEHHE BOCIPUHUMATh W KPUTHUECKH aHATM3UPOBATH MH(POPMAIHIO,
MIPE/ICTABIICHHYIO B PA3INYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peasbHbIX MPOIIECCOB M 3aBHUCUMOCTEH, MPOU3BOAUTH NPOCTEHIINE BEpOSTHOCTHBIC
PacCU€Thl.

3HaKOMCTBO B Y4YE€OHOM Kypc€ C OCHOBHBIMU IMpUHLUIAMH cOOpa, aHanu3a u
MPEACTABICHUS JAHHBIX U3 Pa3IUYHbIX cdep KU3HU OOIIEeCTBAa W TOCYJapCTBa
npuobmaer oOyvarommxcs K OOIIECTBEHHBIM HHTepecaMm. 3ydyeHune OCHOB
KOMOMHATOPUKH pa3BHBAeT HABBIKM OpraHM3aluu mepebopa W mojcuéra dmcia
BApUAHTOB, B TOM YHCJIE B MPUKIAJHBIX 3aJladyaX. 3HAKOMCTBO C OCHOBAaMHU TEOPUU
rpadoB co3maér maremarmueckwii GyHAAMEHT i (OPMHUPOBAHUS KOMIIETCHITUI
B oOysacth WHPOPMATUKH W IUQPPOBBIX TEXHOJOTWUH. [IpyM M3ydeHUM CTAaTUCTHKUA WU
BEPOSITHOCTU 00OO0TraIlalTCcsl MpEeACTaBICHUs] 00ydYalomUXCs O COBPEMEHHOW KapTHHE
MHpa U METOJaX €ro uccieaoBaHusi, GopMupyercs MOHUMAaHHE POJU CTATUCTUKH KaK
UCTOYHUKA COIMAIbHO 3HAUYMMON HMH(pOpPMAIMM ¥  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBETCTBUU C JTaHHBIMU IIEJSIMH B CTPYKType NMpPOrpaMMmbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTUCTUKA» OCHOBHOT'O OOIIEro 00pa30BaHus BbIIEICHBI CIIETYIOIINE
coaepKaTebHO-MeToAnueckue JuHuu: «lIpeacraBieHue NaHHBIX M OMHCAaTEIbHAs
CTaTUCTUKA», «BepoATHOCTH», «DIEeMEHThl KOMOWHATOPUKN», «BBeaeHHEe B TEOPHIO
rpadoBy.

Conepxxanue muaNM «lIpencraBieHre MaHHBIX M OMHCATENbHASs CTATUCTUKA»
CIIY>KUT OCHOBOM I (POPMUPOBAHUSI HABBIKOB PabOTHI ¢ UHPOpMAIIUEH: OT YTEHUS U
UHTEpHpeTaluu WH(OpManuu, NpeACcTaBICHHON B Ta0nuiax, Ha JadarpaMmax u
rpadukax, 10 cbopa, IpeICTaBICHUs U aHAJIM3a JTaHHBIX C MCIOJIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTePUCTUK CPEAHUX U pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyyaromuecsi ydyarcsi CUMTBIBATH M UHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATD,
apryMEHTUpPOBAaTh M KPUTHUKOBATh MPOCTEUINNE TUIMOTE3bl, PAa3MBIIUIITh HaJ
dakTopamMu, BbBI3BIBAIONIMMH W3MEHYMBOCTh, U OIEHWBATh WX BIUSHHE Ha
paccMaTpUBaeMbI€ BEIMUUHBI U MPOIECCHI.

WHTYUTUBHOE TMPEACTABICHUE O CIy4YalHOM W3MEHYMBOCTH, UCCIEI0BAHUE
3aKOHOMEPHOCTEN M TEHACHUMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM I W3y4YCHHS
TEOpHUU BepOsATHOCTEW. boJibllioe 3HaueHne UMEIOT MPaKTUYECKUE 3a/1aHusl, B YACTHOCTHU
OMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJICIISIMH.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoA00us CIIy4aitHOro coOBITHSI.
[Ipu uzyuenuu yueOHOTro Kypca o0ydaromuecss 3HaKOMSITCS ¢ MPOCTEUIIIUMH METOIaMU
BBIYUCJICHUS BEPOSITHOCTEH B CIy4allHBIX SKCIEPUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HMCXOJaMU, BEPOSATHOCTHBIMH 3aKOHAMU, MO3BOJISIIOIIUMHU CTAaBUTh U
pemiath Oosee cliokHbIC 3a71aud. B yueOHbINH Kypc BXOAST HadajdbHbIC MPE/ICTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YMCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOyYaroIIMXCs
C MHOYKECTBAMH M OCHOBHBIMH OIIEPALMSIMUA HaJ MHOXKECTBaMH, pPacCMaTPHUBAIOTCS
MpUMEpbl MNPUMEHEHUs Ui PElIeHUsl 3a/ady, a TakKe HCIOJIb30BaHUA B JIPYTHUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xmaccax wusywaercss y4eOHBIM Kypc «BeposSITHOCTh W CTaTUCTHKa», B
KOTOPBIN BXOAT pasnenbl: «lIpencraBieHue MaHHBIX U ONMHcCaTeIbHAs CTATUCTHKAY,
«BeposTHOCTEY, «I7eMEeHThl KOMOMHATOPUKNY, « BBenenue B Teoputo rpadoBy.

OO1iee 4yuCIO YacoB, PEKOMEHJOBAHHBIX JUIsI HM3y4yeHHd Y4eOHOro Kypca
«BeposiTHOCTh U cTaTucTukay, — 102 yaca: B 7 kinacce — 34 yvaca (1 gac B Hejento),
B 8 kiacce — 34 vaca (1 yac B Henento), B 9 kinacce — 34 yaca (1 gac B Hefenio).

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne gaHHBIX B BHUAE TaONuWIl, auarpamm, rpadukoB. 3amoIHEHUE
TaOJIUIl, YTCHHE U MOCTPOCHHE auarpamMM (CTOJOMKOBBIX (CTOJOYATHIX) M KPYTOBBIX).
Urenne rpaduKoOB pealibHBIX TpolieccoB. M3Bieduenne mHGOpPMAIMK U3 AUATpaMM U
TaOJIUII, UCTIONB30BAaHUE U UHTEPIIPETAIIHS TaHHBIX.

OnucarenpHasi CTAaTUCTHUKA: CpelHee apuMeTHdyeckoe, MeauaHa, pa3Mmax,
HaumOoJbIllee W HaUMEHbIIEe 3HA4YCHHs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

Cry4daiiHbli SKCTIEpUMEHT (OTBIT) U CiIy4yaiiHOe coObITHE. BepodaTHOCTh 1 yacToTa.
Ponb MamoBepOSTHBIX W TPAKTUYECKH JOCTOBEPHBIX COOBITUH B TpUPOJE U B
obmiectBe. MoHeTa U UrpajibHasi KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Ctenens BepinHbl. Yucao pédep u cyMMapHasi CTENeHb
BepinH. [IpencraBnenue o cBasHoctu rpada. Lenu u mukisl. [Iytu B rpadax. O6xox
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rpada (oiinepoB nyth). [IpeacraBnenne 06 opuentupoBanHoM Tpade. Pemenue 3amau
C TOMOIIIbIO rpadoB.

8 KIIACC

[IpencraBieHne TaHHBIX B BUAE TaOIUL, 1UarpamMmm, rpa)ukosB.

MHOX€eCTBO, 3JIEMEHT MHOXKECTBA, TOAMHOKECTBO. Onepanuu HaJl MHOKECTBAMM:
oObeMHEHUE, TNepecedyeHne, aonoyiHeHne. CBOMCTBa orepanuid HaJl MHOXECTBAMH:
[IEPEMECTUTENIBHOE, COUETATEIIbHOE, PACIIPENCIUTEINBRHOE, BKIOUeHU. cnonb30Banue
rpauuecKoro MpeACTaBICHUS MHOKECTB JUISl OINHCAHMS pEalbHBIX MPOLECCOB U
SIBJICHUM, IIPU PELLICHUU 3a/a4.

N3mepenne paccenBaHusl JAaHHbIX. Jlucnepcuss M CTaHAAPTHOE OTKIIOHEHHE
YUCIIOBBIX HA00pOB. /lnarpamMma paccenBaHusl.

DnemMeHTapHbIe COOBITUS cayyaitHoro omnbita. CiydaitHbie coObITHs. BepostHocTH
coObITHIl. OMNBITBI C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU. ClydailHbIN
BBIOOp. CBSI3b MEXAY MaJOBEPOATHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITUSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoMCTBa JEPEBHEB: €IMHCTBEHHOCTHh IyTH, CYIIECTBOBAHHME BHCSYEHN
BEpIINHBI, CBSI3b MEXIY YMCIOM BEpIIMH W uucioMm pEdep. IlpaBuino ymMHOXKEeHHS.
Pemienue 3a1au ¢ momMoIisio rpados.

[IpoTuBomnonoxxubie coobiTus. uarpamma Ditepa. O0beIMHEHHE U TIEPEeCeUCHUE
coObrTuii. HecoBmectHbie coObiTusi. dopmyna cioxeHuss BEpPOSITHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [IpaBuimo  ymuoxenusi. HesaBucumbie coOwitusi. [IpencraBieHue
DKCIEPUMEHTAa B BHUJAE JepeBa. PemieHue 3amad Ha HaxO0XACHUE BEPOSATHOCTEU
C IOMOIIBIO JE€PEBA CIYYANHOTO AKCIEPUMEHTA, JUarpamm Jitiepa.

9 KJIACC

[IpeacraBnenrie MaHHBIX B BHUJE TAOIHUI], AMArpamMM, TpaduKoB, WHTEPIPETALIUS
TaHHBIX. UTEeHHE U TOCTPOSHUE TabIuIl, AuarpaMm, TpaduKoB IO peaTbHBIM JTAHHBIM.

[lepecranoBku u Qakropuan. CoueTaHuss U YUCIO CouYeTaHUU. TpeyroJbHHUK
[Tackand. Pemenne 3ama4 ¢ uCnoyib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. CiywyallHbIi  BBIOOp TOYKHM U3  (UTypbl
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

Ucnbitanune. Ycnex u Heyaaua. Cepust ucnblTaHuid A0 nepBoro ycnexa. Cepus
ucnbeiTanuii bepaymim. BepostHocTH cOOBITHIT B cepun UcTibITaHUN bepHyu.

CnyyaiiHasg BeJIWYMHA W paCIpeleNieHHEe BEpOsATHOCTEW. Maremarnueckoe
OXHUJaHue U aucnepcusd. [Ipumepsl MaTeMaTHUeCKOro OXXKUIAAHUS KaK TEOPETUUECKOTO
CPEHET0 3HAYCHUS BEIWYMHBL. MaTemMaTHuecKoe OKUAAHWE U JHUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHUCJIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[Tonsatue o 3akoHe OoybIIMX ynces. Mi3mMepeHne BepOATHOCTEH ¢ MOMOIIBIO 4acTOT.
Ponp u 3HAaUeHME 3aKOHA OOJBITUX YMCE B IPUPOJC U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHUSI MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce:

Yurate wuHOpManMIO, TNPEACTABICHHYI0 B TaOnMIax, Ha JUarpammax,
NpPEACTaBIATh JaHHbIE B BUAE TaOIMI, CTPOUTh JUarpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) U KpyroBble) IO MacCHUBaM 3HAYEHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIEC YNCIOBBIEC JAHHbBIC, IMPEJCTaBICHHBIC
B Ta0JIMIIaX, HA AUarpammax, rpadukax.

Hcnonb30BatTh 111 ONUCAHUS JAHHBIX CTATUCTHYECKHE XapPAKTEPUCTUKU: CPEIHEE
apupmeTHiYecKoe, MeInana, HauOoJIbllIee U HAUMEHbIIIEe 3HAYEHUS, pa3Max.

Nmers mpeacrtaBieHue O CIyd4aHOW M3MEHUYMBOCTM Ha IPUMEpPAX IIEH,
(U3MYECKUX BEJIWYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS TPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kJacce:

N3Bnekats u npeoOpa3oBeiBaTh WH(POPMAIKIO, MPEICTABICHHYIO B BUJE TaOIHII,
auarpaMm, rpaduKoB, IPEICTABIATh JaHHBIE B BUJE TaOIUIl, TuarpaMm, rpaukoB.

OnuceiBaTh JaHHBIE C IMOMOIIBIO CTAaTUCTHYECKMX TIOKa3aTeei: CpeaHux
3HAUCHUU U MEp paccenBaHus (pa3Max, TUCTIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTh 4acTOTHl YHCIIOBBIX 3HAYEHHH M YacTOTHI COOBITHH, B TOM YHCIE
M0 pe3yJbTaTaM U3MEPEeHU U HaOII0ICHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITaX, 3HAas BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM 4HCIE B ONBITaX C PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU COOBITHUSIMHU.

Ucnonb3oBaTh rpaduueckue MOJACIU: JIEPEBO CIYYallHOTO HJKCHEPUMEHTA,
auarpaMMbl DWmepa, YuciaoBas mpsimas.

OnepupoBaTh MOHSTHSIMHU: MHOXECTBO, TMOJMHOXECTBO, BBIMOJIHATH OIEPAINH
HaJ] MHOXKECTBaMH: 0ObEIMHECHHE, TIEPECCUCHUE, JOTIOTHCHHE, TEPEUHCIIATh YIEMEHTHI
MHO>XECTB, IPUMEHSITH CBOMNCTBA MHOYKECTB.

Hcnonb3oBaTh rpadguueckoe MpeCcTaBICHUE MHOXKECTB M CBSI3€M MEXKIYy HUMHU
JUTISL OTIMCAHMS TIPOIECCOB W SBJICHW, B TOM YHWCJE MPHU PEIICHUU 3aJad U3 JAPYTHX
y4eOHBIX MPEIMETOB U KYPCOB.

[IpenMeTHble pe3yiabTaThl OCBOCHHUS MNPOrpaMMbl Y4e€OHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

N3Bnekate u mpeoOpa3oBbIBaTh WHOOPMAIUIO, MPEACTABICHHYI0 B pPa3IMYHBIX
HUCTOYHHMKAX B BHUJAC TaOJIMI, JUarpamm, IpaduKoB, MPEICTaBIATh JIaHHBIC B BHJIE
Ta0JIuUII, JUarpamm, rpauKoB.
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Pemates 3amaum  opraHW30BaHHBIM  TEepeOOpPOM  BapUaHTOB, a  TaKxKe
C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKH JJII MACCUBOB YKCJIOBBIX JIAHHBIX,
B TOM YMCJIE CPEHUE 3HAUCHUS U MEPBI PACCEHBAHMUSL.

Haxonuth 9acTOThl 3HAYEHUW M YACTOTHI COOBITHS, B TOM YHUCIE TMOJIb3YSICh
pe3ybTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUIA.

Haxonutb BEpOATHOCTH CITydaHBIX COOBITHI B M3YYEHHBIX ONBITaX, B TOM YHCIIC
B OIBITaX C PAaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITUSIMU, B CEPUSIX HCIBITAHUN
J10 TIEPBOTO yCIIeXa, B CEpUAX HUCIbITAHNN bepHyIuin.

HNmMeTh npencraBieHue O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmMeTs mpenctaBieHHE O 3aKOHE OOJBIIMX YHCEN KakK O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4YalHON M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIIUX YUCET
B IIPUPOJIE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuectBo OcHOBHOE coJiepKaHuE OcCHOBHBIC BUIBI JCATEIHHOCTH 00YUYAIOIUXCS
(Tembl) Kypca 4acoB
[IpencraBienne TaHHBIX 7 [IpencraBienne TaHHBIX OcBauBathb cnocoobI NPEICTaBICHUS

B Tabiumax. [Ipaktuyeckue
BBIYHCIICHHS TI0 TAOJIMYHBIM
NaHHbIM. 3BIeuenue u
UHTEpIpETalys TaOIUUYHbBIX
na"Hbix. [Ipaktuueckas
pabota «Tabmuuby.
I'paduueckoe
MPEJCTABICHUE TaHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. Urenue u
NOCTPOCHUE AUATPAMM.
[Tpumepsl gemorpaduyeckux
Juarpamm.

[IpakTrueckas paborta
«JlnarpammbD)

CTaTUCTHUYCCKUX JTAHHBIX M YMCJIOBBIX
MAaCCHBOB

C IOMOIIIBIO TAOJUIl U JUarpamMM € UCIOJIb30BaHUEM
aKTyaJbHBIX M BaXXHBIX JJAHHBIX (AemMorpaduyeckue
JTAHHBIE, TIPOU3BOJICTBO MPOMBILIJICHHON 1
CEJIbCKOXO3SIMCTBEHHOW MPOIYKIUH,
0O0I11IeCTBEHHBIE U TIPUPOJIHBIC SIBJICHUS).

HN3yyats MeTOabI pa0OTHI C TAOJTUYHBIMU

U TpaUICCKUMU MPEICTABICHUSIMHU

JAHHBIX C TOMOIIBIO TU(PPOBBIX PECYPCOB B

XO0JIe PaKTUYECKUX padOT

OnucarenbHas CTaTUCTUKA

Yucnoseie Habopwl. CpenHee
apu(pMeTHIECKOE.
Menuana unciioBoro Habopa.

OcBauBaTh NOHATHSA: YUCIIOBOI HAOOP, Mepa
[EHTPAIILHON TEHACHIINY (Mepa LIEHTPa), B TOM YHCIIE
cpennee apumMeTuIecKoe, MeIuaHa.

106



VY CcTONUMBOCTS MEAUAHBI.
[IpakTruueckas pabora
«Cpenanue 3HAaYCHUS.
HauOobiiee n HauMeHbIIIEe
3HAYE€HUS YUCIOBOTO
Habopa. Pazmax

OnucpIBaTh CTATUCTUYECKHUE TAHHBIE C ITOMOILBIO
cpenHero apudMeTuuecKkoro u Meauansl. Pemarp
3a1a4H.

H3y4yarb cBOMCTBA CPETHUX, B TOM YUCIIE

C IOMOUIBIO0 HU(PPOBBIX PECYPCOB, B X0O/I€
IPAaKTUYECKUX padoT.

OcBauBaTh NOHATHA: HAUOOJBIIEE U
HaVMEHbLIEE 3HAYEHUS YUCIOBOIO MaCCHBA,
pa3mMax.

Pemartp 3agqa4yu Ha BIOOp criocoba onmucaHus
JAHHBIX B COOTBETCTBUM C IPUPOJIOMN JAHHBIX

Y LEJISIMU MCCIIEIOBAHUS

Cﬂy‘{aﬁHaH HN3MCHYHNBOCTD

CnyyaiiHasg ©3MEHUYUBOCTh
(mpumepsl). Yactora
3HAYEHHI B MACCUBE
JnaHHbIX. [ pynmnupoBka.
['mcrorpammei.
[Ipaktuueckas pabora
«Crny4aitHasi U3MEHYUBOCTbHY

OcBauBaTh MOHATHA: YaCTOTA 3HAYCHUH B
MacCHBE JAaHHBIX, TPYIIIMPOBKA TAHHBIX,
TUCTOTPaMMma.

CrpouTs 11 aHATM3MPOBATH THCTOIPAMMBI,
NOAOMPATH MOAXOIAIINN AT TPYIITUPOBKH.
OcBauBathb rpaduyeckue npeacTaBiIeHUs
Pa3HBIX BUJIOB CIIyYallHOM N3MEHUYUBOCTH, B TOM
qucie

C IOMOUIBIO0 IU(PPOBBIX PECYPCOB, B

X0JI€ MPAKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, Bepuuna, pedpo.
[IpencraBnenue 3agauun

¢ nomotbto rpada. CreneHpb
(BaJIECHTHOCTB) BEPIIMHBI.
Yucno pédep u

OcBauBathb nousATHA: rpad, BepunHa rpaga, pedpo
rpada, crenenp (BaJICHTHOCTh BEPIIHHBI), LIETIh U
UK.

OcBauBaTh NOHATHS: TTyTh B rpade, dilIepoB MyTh,
00xox rpada, OpueHTUPOBAHHBIN Ipad.
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CyMMapHasi CTEIICHb
BepiuH. Llens u

Pemiath 3a1a4M Ha TOMCK CyMMBI CTETIEHEN BEPILNH

108



uuki. ITyTs B rpade.
[IpencraBienue o
cBs3HOCTH Tpada. O6xoa
rpada (3UIepoB MyTh).
[IpencraBnenue

00 OpUEHTHPOBAHHBIX

rpadax

rpada, Ha mouck o0xoaa rpada, Ha MOUCK

MyTe B OPUCHTUPOBAHHBIX Tpadax.

OcBauBathb cnoco0bI IPEACTABICHUSA 3a7a4 U3 Kypca
anredppl, FTEOMETPUU, TEOPUH BEPOSTHOCTEH, TPYTHX
IPEIMETOB € MOMOILBIO IpadoB (KapThl, CXEMBI,
ANEKTPUUECKHUE 1eNH, PYHKIIMOHAIbHbIE
COOTBETCTBHUSI) HA TPUMEPaX

BeposatHocTs 1
4acTOTa CIIy4alHOro
COOBITHS

City4aiiHbIil OIIBIT U
Cily4yaiiHoe cOOBITHE.
BeposaTtHocTh 1 yacToTa
coObITHs. Posb
MaJOBEPOSTHBIX U
NPAKTUYECKU JOCTOBEPHBIX
COOBITUI B IPUPOJIE U

B oOmectBe. MoHera u
UIpajibHasl KOCTb B TEOPHUU
BEPOSATHOCTEM.
[Ipaktruueckas padora
«YacToTa BbINAZCHUS OpJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
CilyyaiiHOe cOOBITHE, MAJIOBEPOSTHOE U

IPAaKTHYECKU JJOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTHh MAJIOBEPOSITHBIX

COOBITHI B IPUPO/IC U OOIIECTBE HA BaXKHBIX
npuMepax

(aBapuM, HECYACTHBIE CITy4YaH, 3alUTa NEPCOHATbHON
uHpOpMaIuy, nepeaayda JaHHbIX).

M3yuyaTh posib KJIaCCUYECKUX BEPOSATHOCTHBIX
Mozaened (MOHeTa, wurpajgbHas KOCTb) B
TEOPUU BEPOSATHOCTEM.

Habmonath ¥ M3y4yaTh 4YacToTy COOBITHIA B
IPOCTBIX IKCIIEPUMEHTAxX, B TOM YHCJE C MOMOILIBIO
1IU(POBBIX PECYPCOB, B XOJIE MPAKTUIECKON pabOTHI

O0001IeHuE,
cucTeMaTu3alus 3HaHuH!

[IpencraBnenue NaHHBIX.
OnucarenbHasi CTATUCTHKA.
BeposatHOCT CitygaliHOTO
COOBITHS

IHoBTOpPATH U3y4EHHOE U BHICTPAUBATH CUCTEMY
3HAHUMU.

Pemiath 3a1a4M Ha IPEACTABICHUE U ONUCAHUE
JAHHBIX C IOMOIIBIO N3yYECHHBIX

xapaktepucTtuk. Q0cy:KRI1aTh NpUMepbI
CITy4alHBIX COOBITHH,
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MaJIOBEPOSITHBIX U MPAKTUYECKH JTOCTOBEPHBIX
CIIy4alHBIX COOBITUH, UX POJIU B MIPUPOJIE U
KU3HU YeJIOBEKa

OBILEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

34

110



8 KIIACC

HaumenoBanue pasznena |KosmuecTBo OcHOBHOE coJiepKaHuE OcHOBHBIE BUIBI JCATEIHHOCTA 00YUYAIONTUXCS
(Tembl) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienue qaHHBIX. IToBTOPATH N3yYEHHOE U BBICTPAUBATH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHUKA.
CityyaiiHasi U3BMEHYMBOCTb.

CpennHue 4nciioBoro
Habopa. CiyuaiiHbie
COOBITHSL.

BepostHOCTH ¥ 4acTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSATHOCTEH:
MOHETa U UrpajibHasi KOCTh

3HAHUU.

Pemath 3a1a4M Ha IPEACTABICHUE U ONUCAHUE
JAHHBIX C [IOMOILBIO U3YYEHHBIX XaPAKTEPUCTHUK.
PemaTs 3aga4u Ha peACTaBICHUE IPYNIUPOBAHHBIX
JAHHBIX U ONMCAaHUE CIy4alHOW N3MEHUYMBOCTH.
PemaTe 3agaum Ha ONpeAesIeHUE YaCTOThI
CIIy4ailHbIX COOBITHI, 00CYKI€HUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
IPaKTHUYECKU JOCTOBEPHBIX CIy4YalHbIX COOBITUH, UX
pOJIM B IPUPOJIE U KU3HU YEIOBEKA

OnucarenpHas CTaTUCTHKA.
PacceunBanue JaHHBIX

Otknonenus. Jucnepcus
YHICJIOBOTO Habopa.
CrangapTHOE OTKIOHEHHUE
YHUCJIOBOTO HAabopa.
JlnarpamMBbl pacCEMBaHUSA

OcBauBaTh NOHSITHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATDb 3THU XaPAKTCPUCTHUKHU
AJIA O CaHUsA paCCCUBAaHUS JaHHBIX.

BLII[BI/IFaTL THNOTE3hI 00 OTCYTCTBUHN UJIN
HaJIM4IWU CBA3U 11O AuarpaMmam pacCCUuBaHus.
CTpOI/ITb AuarpaMMbl paCcCCUBaHUS 110 HMCIOIITUMCA
JaHHBIM, B TOM YHUCJIC C IIOMOIIIBbIO KOMIIBIOTCpA
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MHuoxecTBa

MHO0XeCTBO,
MOAMHOKeCTBO. Onepauuu
HaJl MHOXKECTBAMMU:
o0BeIMHEHNE, TIEpEeCceUeHNE,
JIOTIOJTHEHUE.

CaoiicTBa onepanuii

HaJ MHOYKECTBAMHU:
IEPEMECTUTEIIBHOE,
coueTaTeIbHOE,
pacipeeuTeNbHOE,
BKJIFOUEHHS.

I'padpuueckoe
MIpPEICTaBIICHUE

MHO>XECTB

OcBauBaTh NOHATHSA: MHOKECTBO, DJIEMEHT
MHO>KECTBAa, ITOJIMHOKECTBO.

BbInoJIHATH OnepanuM HaJl MHOKECTBAMU:
00beIMHEHHE, TICPECeUCHUE, JOIOTHCHHE.
Hcnoab30BaTh CBOKWCTBA: IEPEMECTUTEIBHOE,

COYCTATCIIbHOC, PACIIPCACIINTCIIBHOC, BKIIFOYCHUA.

Hcnoan3oBath rpaduyeckoe npeacTaBieHue
MHOYKECTB MPH ONMHUCAHUU PEATBHBIX MPOLECCOB U
SBJICHUH, IPU PEILICHUU 3a]1a4 U3 APYTUX
y4eOHBIX MPEAMETOB U KYpCOB

BeposaTHOCTH CiiydaitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinbie COOBITHSI.
bnaronpustcrByromue
AIEMEHTApHBIE COOBITHSI.
BepositHOCTH COOBITHIA.
OnbITH ¢ PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMHU.
Crny4aiiHblil BBIOOD.
[IpakTuueckas pabora
«OnbIThI

C pPaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHS: DJICMECHTAPHOE COOBITHE,
CIIy4yaiiHO€ COOBITHE KaK COBOKYITHOCTb
0JIarONpUSATCTBYIOIIUX DJIEMEHTAPHBIX
COOBITHIA, PABHOBO3MOXKHBIC JICMCHTAPHBIC
COOBITHS.

Pemats 3a1a4un Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHI IO BEPOATHOCTSIM DJIEMEHTAPHBIX
COOBITUM CITy4alfHOTO OIIBbITA.

Pemarb 3ag1a4u Ha BEIYUCIICHUE
BEPOSTHOCTEH COOBITHI B OIIBITaX C
PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMU
COOBITHUSIMH, B TOM YHCIIC
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C IIOMOIIBKO KOMITIBIOTCPA.
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3JIEMEHTapHbIMU
COOBITUSIMU

IIpoBoauTH U U3y4YaTh ONBITHI

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMU
(C UCTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENICH) B X0/1€ TPAKTUYECKON PabOTHI

Beenenue B Teoputo rpados

Hepeo. CBoiicTBa nepeBa:
€AMHCTBEHHOCTH MYTH,
CyIIECTBOBAHUE BUCSUYECH
BEPIINHBI, CBI3b MEKIY
YHUCJIOM BEPIIINH U YHUCIIOM
peéo6ep. IIpaBuno ymMHOKEHUS

OcBauBaTh NOHATHA: JIEPEBO Kak rpad 6e3 nukia,
BHCsUas BepinHa (JIUCT), BETBb JIEpEBa, MyTh

B JIEPEBE, TUAMETP JepeBa.

HN3yuaTts cBOMCTBA AEpEBA: CYyNIECTBOBAHUE
BHUCSIYCH BEPIITUHBI, €UHCTBEHHOCTD IIYTH MEKITY
JBYMSI BEPIIMHAMU, CBSI3b MEX]Iy YHCIIOM BEPILUH U
qucioM péoep.

PemaTh 3a1aum Ha TIOUCK U TIEPEUUCIICHUE

MyTeH B IepeBe, ONPEICICHUE YHCIIa BEPIITMH HIIH
pEb6ep B nepese, 00x01 OMHAPHOTO JIepEBa, B TOM
YHCIIC C TPUMEHEHNUEM MPaBUJIa YMHOKCHUS

Cygaitnbie cOOBITHUS

[TpoTHBOMOIOKHOE COOBITHE.
Jwuarpamma Ounepa.
OObeMHEeHNE U TIEPECCUCHIE
coObITuil. HecoBmecTHbIE
coObITHs. Dopmyiia
CJI0’KEHUSI BEPOSTHOCTEM.
[IpaBriIO yMHOXEHUSA
BEPOSTHOCTEU. Y CIIOBHAA
BEpOIATHOCTh. HezaBucumeble

OcBauBaTh NOHATHS: B3AMMHO ITPOTHBOTIOIOKHBIE
COOBITHS, OTIepalluy HaJl COOBITUSIMU, OOBEAMHEHHUE U
MepeceveHne coObITUl, Auarpamma ditniepa (Dnepa—
BenHna), coBMeCTHBIEC 1 HECOBMECTHBIE COOBITHS.
N3yuyaTh TeopeMbl 0 BEPOITHOCTU O0BETUHEHUS
JBYX COOBITUH ((DOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).
PemiaTh 3a1a4u, B TOM YHCJIC TEKCTOBBIE

3a/1a4d Ha OTpeEJIeIICHNE BEPOATHOCTEM

00bEeTUHEHUS U
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coobiTus. [IpencraBpienue
CIIy4alfHOT'O SKCIIEPUMEHTA
B BUJIE JIepeBa

repeceyeHust COObITUM € TTOMOIIIBIO YUCITIOBOM
npsMoH, aAuarpamm Ditiiepa, GopMyIibl

CJI0’KEHUSI BEPOATHOCTEN.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHUS
BEPOSITHOCTEM, YCIIOBHASI BEPOSITHOCTb,
HE3aBUCUMBIE COOBITUS JIEPEBO CIIYYAMHOTO OIBITA.
N3yuarts cBolcTBA (ONPEACIICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemiate 3aga4m Ha onpeeieHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiats 3a1a4u Ha MOUCK BEPOSITHOCTEN, B

TOM YUCJIE YCIIOBHBIX, C UCIIOIb30BaHUEM

JIEpEBaA CIYYAHOTO ONbITa

O06o061enue,
CHCTEMAaTH3aLMs 3HAHUH

[IpeacraBienue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padri. BepositHOCTh
CIIy4aifHOTO COOBITHS.
DneMeHThl KOMOMHATOPUKU

IToBTOPATHL U3yYEHHOE U BHICTPAUBATH CHCTEMY
3HaHUU.

Pemarb 3aga4m Ha [IpeCTaBICHUE U ONUCAHUE
JAQHHBIX C [IOMOILBIO U3YYECHHBIX

XxapakTepucTuk. Pemarhb 3aga4u ¢

pUMeHeHueM rpagos.

Pemiath 3a1a4M Ha HaX0KICHUE BEPOSTHOCTU
CIIy4ailHOr0 COOBITHSI 10 BEPOSITHOCTSM
AJIEMEHTApPHBIX COOBITUI, B TOM YHCIIE B

OIBITaxX

C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU.
PemiaTe 3a1a4M Ha HAXOXKJIEHUE BEPOSITHOCTEN
00BEIMHEHUS U TIEpEeCeUEeHUs COOBITHI, B TOM YUCIIE
HE3aBHCHUMBIX, C HCTIOJIb30BAHUEM IrpapUueCcKux
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MIPEJICTABJICHUH U JepeBa CIIy4alnHOro OIbITa.
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Pemath 3a1aum Ha niepevyuciIeHUE KOMOMHAITUN
(4ncna nepecTaHOBOK, YUCIA COYETaHU),

Ha HAXOXJCHUE BEPOSITHOCTEH COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHUCIIC

C UCIOJIb30BaHUEM TpeyroibHuka [lackans

OBILEE KOJIMYECTBO
JACOB I10
[TPOTPAMME

34
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9 KJIACC

8 Kimacca

OmnucarepbHas CTAaTUCTHUKA.

Omnepanuu Hal COOBITUSMH.

HezaBucumMocTs COOBITUIA

HanmenoBanue paznena |Konuuectso OcHOBHOE coiepKaHne OcHOBHBIE BUBI ACITEILHOCTH 00yUYaIOIIUXCS
(Temsl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBieHne JaHHBIX. IHoBTOPATH H3yUYEHHOE U BHICTPAMBATH CUCTEMY

3HAHU.

PemiaTe 3agaum Ha npeACTABICHUE U

OINHACAHWE JAHHBIX.

Pemars 3aga4u Ha HAX0XKJIECHUE BEPOSTHOCTEU
O00BEIMHEHUS U TIEPECCUCHUSI COOBITHIA, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpaduuecKux
MPEJICTaBICHUI U JiepeBa CIIy4ailHOrO OMbITa.
Pemath 3aaum Ha TIepeynCICHUE KOMOMHAITUN
(umrcia mepecTaHOBOK, YMCJIa COYSTaHUM),

Ha HaXO0XJIEHUE BEPOATHOCTEN COOBITUI

C IpUMEHCHHEM KOMOWHATOPHKH, B TOM YHCIIC

C UCIIOJIb30BAHUEM TpeyrojbHuKa llackans

OneMeHThl KOMOMHATOPUKHU

ITepecranoBku. dakropuai.

CoueraHus ¥ 4UCIIO
coueTaHuil. TpeyrosbHUK
ITackais. IlpakTuueckas
pabota «Bbpruncnenue
BEPOSITHOCTEU

C MCIOJIb30BAHUEM

OcBauBaTh NOHSATHUS: KOMOMHATOPHOE MIPABUIIO
YMHOXKEHUS, YIIOPSAI0YCHHAs MMapa, TpouKa
00BEKTOB, IIEPECTAaHOBKA, (DAKTOPHAIT YHCJIA,
COYETAaHHE, YUCIIO COUETAHUN, TPEYTOJIbHUK
ITackans.

Pemars 3aga4u Ha IEPEUYHCIICHUE YIIOPSAIOUYECHHBIX
rnap, TPO€K, NEPEUUCICHUE MMEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PAa3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX PYHKIUI
AIEKTPOHHBIX TaOIUI

Pemath 3a1aum Ha MPUMEHEHHUE YMCIIa COYCTAaHUHN

B anredpe (CokpaéHHOe YMHOXEHNUE, ONHOM
Hprotona).

Pemiath, npuMeHsiss KOMOMHATOPUKY, 33a/1a4U

Ha BBIYMCIICHUE BEPOSTHOCTEH, B TOM YHUCIIE C IOMOIIBIO
AJIGKTPOHHBIX TAOJIUIL B XOJI€ MPAKTUICCKON PaObOTHI

['eomerprueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSATHOCTD. Ciy4aliHbIN
BBIOOP TOUKH U3 QUTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 AYTH OKPY>KHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOSATHOCTH.
Pemars 3agaum Ha HAXO0XKACHUE

BEPOSITHOCTEN B ONBITAX, MPEACTABUMBIX KaK

BBIOOp TOYEK

W3 MHOTOYTOJIBHUKA, Kpyra, OTpe3Ka WA

IyTU OKPYKHOCTH, YACIOBOTO MPOMEXKYTKA

WcnsiTanus bepHymm

UcneiTanue. Ycnex u
Heynada. Cepust UCTIBITAHUHN
JI0 TIEPBOTO yCIIeXa.
Hcnbitanus

bepnymnu.

BepostHoctr coObITUI

B CEpUH UCTBITAHUI
bepnymum. [Ipaktuueckas
pabota «VcnpiTaHus
bepnymm»

OcBauBaTh MOHATHS: UCIIBITAHUE,
AJIEMEHTapHOE COOBITHE B UCIIBITAaHUU (yCTIEX U
HeyJaya), cepusi UCIIBITAHUMN, HACTYIIJICHUE
MepBOro ycnexa (HeyJauu), Cepusi UCTIbITAHUN
bepnymnu.

Pemars 3aga4u Ha HAX0XKIECHUE BEPOSTHOCTEU
COOBITHI B CEpUM UCTIBITAHUH A0 MEPBOTO yCIexa,
B TOM YHCJIE C TIPUMEHEHHEM (OPMYIIbI CyMMBI
r€OMETPUYECKON MTPOTPECCHH.

Pemars 3agaum Ha HaX0XKIECHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEpUU UCTIBITAHUI
bepHymn, Ha HAXOXKICHUE BEPOSITHOCTH
ONPEAEIEHHOTO YUCIIa YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

N3yuaTh B X0/1€e NPAKTHYECKOIl padoThl,
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B TOM YHCJIE C TTIOMOIIBIO IIU(PPOBBIX
pECypCoB, CBOMCTBA BEPOSITHOCTH B CEPUU
ucnbpiTaHui bepHyum

Cnyyaiinas BeM4nHa

CnyyaiiHas BeIU4MHA U
pacnpeneneHue
BEPOSTHOCTEM.
MareMaTtnieckoe OKuIaHue
Y TACTIEPCHUS CIIy4YalHOMN
BeJIM4nHBL. [IpuMepsl
MaTeMaTU4YECKOr0 OKUJIaHUS
KaK TEOPETUYECKOTO
CPENHEr0 3HAYECHUS
BEJINYUHBL.

[TonsiTue o 3aKoHE OOIBIINX
yucen. U3mepenue
BEPOSATHOCTEN C MOMOUIBIO
yacToT. [Ipumenenne 3akona
OOJIBIIIUX YHCE

OCBOUTH NOHATHSA: CIIy4aliHasl BEIUYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEEIICHNE
BEPOSITHOCTEU.

H3y4yarb U 00CyKAATH IPUMEPHI JUCKPETHBIX

Y HENPEPBIBHBIX CIy4YalHbIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEIICHUS, IPYTUE
VM3MEHYMBbIC BEJIMYMHBI, PACCMATPHUBABIINECS

B KypCe CTaTUCTHKH), MOJIEIbHBIX CITy4alHBIX
BEJINYMH, CBSI3AHHBIX CO CIIyYallHBIMU OIIBITAMU
(bpocaHue MOHETBI, UTPATBHOM KOCTH, CO CIIy4YalHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE OKUIAHUE
CIIy4allHOW BEJIMYHMHBI KaK TEOPETUUECKOE CpEHEE
3HAQ4YECHUE, TUCTIEPCUS CITyYaHOW BEIUYMHBI KaK
aHaJIOT JUCIIEPCUU YHUCIOBOTr0 HAabopa.

Pemiatb 3aga4m Ha BBIYMCIIEHUE MATEMATUYECKOTO
O0KUJIAHUS U JUCTIEPCUU JTUCKPETHOU CIIy4alHOU
BEJINYMHBI 110 33JaHHOMY PaCIPEACICHHUIO, B TOM
4KCIIE 3a/1a4, CBA3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCH C MATEMATUYECKUM OKUIAHUEM U
IUCIIEpCUEN HEKOTOPBIX PACIPEIEIICHH, B TOM
YUCIIEC PaCpPeICICHUS CIIYYaiiHON BEJIMYUHBI «YHUCIIO0
YCIIEXOB» B CEpUH UCTIBITAHUN bepHysuu.
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N3yuyaTh 4acTOTy COOBITHS B TTIOBTOPSFOIINXCS
CIIy4aliHbIX OMBITaX KaK CIy4ailHyIO BEJIMUUHY.
3HAKOMUTBCS C 3aKOHOM OOJIbIINUX Yucend (B hopme
bepHymn): npu OOJBIIOM YKCIIE€ ONBITOB YaCTOTa
coOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemarts 3agaum Ha U3MEpeHUe

BEPOSITHOCTEN C ITOMOIIBIO YaCTOT.

O0cy:knaTh pojb 3aKOHA

OOJIBIIINX YHCET B 000CHOBAaHUH YaCTOTHOTO
METOJIa UBMEPEHUS BEPOATHOCTEH.

OO0cyxaaTh 3aKOH OOJIBILIMX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOWUYMBOCTHA B U3MEHUYHBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIIINX YUCEI B IPUPOJIC U
B JKM3HH Y€JIOBEKa

O60011eHre, KOHTPOJIb 10 [IpencraBienue JaHHBIX. IHoBTOPATH H3yUYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTHKA. 3HAHUM.
BeposiTHOCTB citydaifHOTO Pemarts 3agaun Ha nipecTaBlICHUE U
COOBITHS. DJIEMEHTHI ONKMCAHUE TaHHbIX.

xoMOuHaTopuku. Ciydaiinele | PemaTrh 3aJa4d Ha HAXOX/CHHE BEPOSTHOCTEH
BCJIMYMHBI M paCpCAC/ICHAA COOBITHI, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMH,
BEPOSITHOCTEN 00BbEIMHEHUSI U TTEPECECUEHUS
COOBITUH, BBIYUCIIATH BEPOSITHOCTH B OIBITAX

C CEpPUSAMH CITy4alHbIX UCIIBITAHUN

OBILIEE KOJIMYECTBO 34
YACOB I1IO
[TPOIT'PAMME
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