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@denepanpHas pabodas mporpamMma To y4deOHOMY mpeameTy «MaremMaTHKay
(6a3oBbIN ypOBeHb) (mpeaMerHas obOnacth «Marematnka U uHbOpMaTHKa») (manee
COOTBETCTBEHHO — MPOTpaMMa 110 MaTeMaTHKe, MaTEMaTHKa) BKIIFOYACT MOSCHUTEIBHYIO
3allUCKY, COJEp’KaHue OOYYEHHMs], TJIAaHUPYEMbIE PE3YJbTaThl OCBOCHHUS MPOrPaMMBbI
10 MaTeMaTHKe, TEMAaTUYECKOE TIaHUPOBAHHE.

IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o wmaTeMatuke i oOydaronuxcss 5—-9 kiaccoB paszpadoTaHa
Ha ocHoBe PI'OC OOO. B mporpamme nmo MareMaTHKe Y4TE€HbI MIEU U TOJOKECHHUS
KoHueniuu pa3putusi MaTemMaTuueckoro oopazoBanus B Poccuiickoit denepanuu.

[IpenMeToM MaTeMaTUKHU ABISAIOTCSA (DyHIaMEHTAJIbHbIE CTPYKTYpPBhI HAILIEr0 MUPA —
IPOCTPAHCTBEHHbIE (OPMBI U  KOJIMYECTBEHHBIE OTHOLIEHUS (OT MPOCTEHIIHNX,
yCBaMBAaE€MbIX B HEMOCPEIACTBEHHOM OIIBITE, J0 JOCTAaTOYHO CIIOKHBIX, HEOOXOAMMBIX
JUIS pa3BUTHUSl HAYYHBIX U MPUKIAJHBIX UJIeH). MareMaTuueckue 3HaHUs 00ECTIEYnBAIOT
NOHUMAHUE NPHUHIMIOB YCTPOWCTBA M HCIOIb30BaHUS COBPEMEHHOW TEXHUKH,
BOCIIPDUATAE W HWHTEPIPETALMIO COLUAIBHOW, OSKOHOMMYECKOW, ITOJUTUYECKOU
uH(pOpMaIMK, AT BO3MOXXHOCTH BBIINOJIHATH PAacdy€Tbl U COCTABIATh AJITOPUTMBI,
HaXOAUTh U IPUMEHSATH (POPMYJIbI, BIAAECTh MPAKTUYECKUMH IPUEMAMU T€OMETPHUUECKUX
U3MEpPEHUN M TMOCTPOEHUM, YUTATh MH(OPMALIMIO, MPEACTABICHHYIO B BHUJE TaOJIHIL,
auarpaMM U TpadUKOB, JKUTh B YCIOBUSIX HEONPEAECNEHHOCTM U IOHUMATh
BEPOSITHOCTHBII XapakTep CIy4ailHbIX COOBITUH.

N3ydyenne mareMatuku (HOpMHpPYET y OOY4YaIOIIUXCS MATEMATHYECKUH CTUIIb
MBILUICHHUS, TPOSBIISIONINIICS B ONpeIeEHHBIX YMCTBEHHBIX HaBbIKax. OOyuarouiuecs
OCBAMBAIOT TaKWE MPUEMBI U  METOJAbl MBIIUICHUS, KAaK MHAYKUUS M JACAYKLHA,
000011IeHre M KOHKpPETU3allusl, aHaJIM3 U CUHTE3, KJIAcCU(UKAIUi U CUCTEMaTU3ALIMS,
a0ctparupoBanue u aHajorus. O0beKTbl MAaTEMaTHUECKUX YMO3aKIIOUSHHH, paBuiia NX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUsl (OpMYIMpPOBaTh, OOOCHOBBIBATH U JIOKA3bIBaTh CYXICHUS, TEM
caMbIM Pa3BUBAIOT JIOTMYECKOE MbIlILIeHUE. M3ydeHue mMareMaTuku oOecreyuBaeT
(opMHUpPOBAaHUE ATTOPUTMUUYECKON KOMIIOHEHTHI MBIIIJIEHUS] U BOCIUTAHUE YMEHUU
JNEUCTBOBATh 10 3aJaHHBIM  QJITOPUTMaM, COBEPLICHCTBOBATH  W3BECTHBIE U
KOHCTPYHMPOBaTh HOBBIE. B mpoliecce penienus 3a1ay — OCHOBOM yueOHOMU 1eATeIbHOCTH
Ha YpOKax MaTEMaTUKH — Pa3BUBAIOTCS TBOPYECKas U MPUKIIAJHAS CTOPOHBI MBIIUICHHUS.
OOyueHne maTemMaTuke JAa€T BO3MOXKHOCTH Pa3BUBATh Y OOy4aIOLIUXCS TOYHYIO,
palyoHaIbHYI0 U MHPOPMATUBHYIO peub, YMEHHE OTOMpaTh HamOoJiee MOAXOASIINE
S3bIKOBBIE, CHUMBOJIMYECKHE, IpadUyecKue CpeACTBa Uil BBIPAXKEHHUS CYXICHUH U
HarJIITHOTO MX TIPEICTABICHHUSI.

[Ipy u3ydeHHM MaTeMaTUKH OCYLIECTBISIETCS O0Illee 3HAKOMCTBO C METOJaMu
MO3HAHUs JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O MPEIMETEe U METOAaX MATEMATHKH,
UX OTJIMYUU OT METOJIOB APYIHUX €CTECTBEHHBIX U TYMAHUTAPHBIX HayK, 00 0COOEHHOCTSAX
IIPUMEHEHUSI MATEMATHKY JIJISL PEILICHUS HAYYHBIX U MPUKJIAJIHBIX 337a4.



[IpuoputeTHBIMH 1LENIIMH OOy4Y€HUsT MareMaTtuke B 5-9 Kkiaccax SBISIOTCA:
dbopMHUpOBaHUE IEHTPAIBHBIX MATEMATHUUYECKUX TMOHITUM (YHUCIIO, BEIMYMHA,
reoMerpuueckas (urypa, nepeMeHHas, BEPOSTHOCTh, (GYHKIH), 00ECIeUnBAIONINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

MO/IBEICHHE OOYYaIOIIMXCAd Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAaHUIO
B3aMMOCBS3U MAaTE€MAaTHUKU U OKPYXKAIOUIEro MUpa, MOHUMaHWE MaTEMaTUKW KaK 4acTu
OO0IIei KyJIbTYPHI YEJIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH 00ydJarouumxcs,
MO3HABATEIbHON AKTUBHOCTHU, MCCJIENOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHHUS,
HWHTEpeca K U3y4CHUI0 MaTEMAaTUKU;

dbopmupoBanue GYHKIIMOHATHHOM MAaTEeMAaTHYE€CKOW T'PaMOTHOCTH: YMEHUS
pacrno3HaBaTh MPOSBICHUS MATEMATHUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN
B peaJbHBIX >KU3HEHHBIX CUTYalUsX W MPU U3YYEHUU APYTUX YYEOHBIX MPEIAMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POPMYJIMpPOBAaTh HUX Ha S3bIKE
MaTeMaTUKU U CO3/laBaTh MaTeMaTUYECKUE MOJENH, MNPUMEHSITh OCBOEHHBII
MaTeMaTUYeCKHil ammapar [Jisi PelICHHs MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OCHOBHbIE JTUHHUH COJIEPKaHUs IPOrpaMMBbI 10 MaTemMaThke B 5—9 kiaccax: «Hucna
U BBIYUCICHUS», «AlreOpa» («Anredpanueckue BBIPRXKECHUS», «YPaBHEHUS U
HEPaBEHCTBaY), « DyHKIUWY», «I'eomeTpusi» («I'eomeTpudeckue GUrypsl U KX CBOMCTBAY,
«3mMepeHne TeoMeTpUUeCKUX BEIMYMHY»), «BeposTHOCT, U craTtuctuka». JlaHHbIE
JIMHUU Pa3BUBAIOTCSA MapaJUieIbHO, KaXJasi B COOTBETCTBUU ¢ COOCTBEHHOMW JIOTMKOM,
OJTHAKO HE HE3aBHCHMO OJIHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUH.

CopepxaHue mporpaMmbl 0 MareMaTHKe, pacnpeaeaéHHoe Mo rogaM oOydeHus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4YTOObI KO BCEM OCHOBHBIM, MPUHIIUIHATLHBIM
BolpocaM  oOydJaromuecs: — oOpalaiuch  HEOJAHOKPATHO, UYTOOBI  OBJAJCHUE
MaTeMaTUYECKUMU TMOHSITUSIMH W HaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATEIbHO U
MOCTYNATEIbHO, C COOJIIOJICHHEM TIPUHIIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTUYECKUX MPEICTaBICHUN OO0y4Jarouuxcs,
pacmupsis U yriayossis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIC CBSI3H.

B coorBerctBUu ¢ ®I'OC OOO maremaTuka sIBISETCS 00sS3aTEIbHBIM YYEOHBIM
MIPEeIMETOM Ha YpOBHE OCHOBHOTO 00miero oOpaszoBanms. B 5—-9 kimaccax maremaTumka
TPaIUIIMOHHO U3Yy4aeTCs B paMKax CIeTYIOUNX y4eOHbBIX KypcoB: B 5—6 Kitaccax — Kypca
«Maremartukay, B /-9 kinaccax — KypcoB «Anredpa» (BKIItOYas 3JIEMEHThI CTATUCTUKHU U
Teopun BepositHocTei) u «['eomerpusin. [IporpamMmoii Mo MareMaTuke BBOIUTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc « BeposTHOCTh M CTATUCTHUKA.

OO0mee 4KClIO YacoB, PEKOMEHJAOBAHHBIX JJIsl M3YYEHUS MareMaTuku (0a30BBIif
YpOBEHb) Ha YPOBHE OCHOBHOro 001iero oopasoBanus, — 952 wyaca: B 5 kiacce —
170 ygacos (5 yacoB B Henenio), B 6 kimacce — 170 wacos (5 yacoB B Henenmo), B 7 Kiiacce —
204 yaca (6 yacoB B Hezien0), B 8 kiacce — 204 yaca (6 4acoB B HeJIEN0), B 9 kiacce —
204 gaca (6 4acoB B HEJEIIO).



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIET'O ObPA30OBAHUA

N3ydenne MareMaTuku Ha YpOBHE OCHOBHOI'O OOIIEr0 OOpa3oBaHUs HAMpPaBICHO
Ha JIOCTIDKEHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METANpEeAMETHBIX U TPEIMETHBIX
00pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YUEOHOIO MpeIMeTa.

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IpOorpaMMbl IO  MaTeMaTHKe
XapaKTEPU3YIOTCA:

1) maTpuoTnyeckoe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKCHUSIM POCCUMCKUX MATEMATUKOB M POCCHMCKOU
MaTE€MAaTHYECKOM IIKOJIbI, K HUCIOJIb30BAHUIO ATUX JOCTHKEHUW B JPYyruX HaykKax U
MPUKIATHBIX cepax;

2) rpaxaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHHIO 00SI3aHHOCTEN IpaXkIaHNHA U Pealn3alyy €ro 1pas,
NPEICTaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (PYHKIMOHHUPOBAHUS Pa3IUUHBIX
CTPYKTYP, SIBJIEHUH, IPOLIEYp I'PaXkAaHCKOr0 o0uiecTBa (Hapumep, BbIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJECHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTHUYECKUM
IPUMEHEHUEM JOCTHKEHWW HAYKH, OCO3HAHUEM BA)KHOCTU MOPAIBHO-3TUYECKUX
IIPUHIIUIIOB B IESITEIBHOCTH YUEHOTO;

3) Tpya0BOE BOCIIUTAHUE:

YCTAaHOBKOW HA AaKTUBHOE y4aCTME€ B PEIICHUM MPAKTUYECKUX  3aJad
MAaTEMATUYECKOM  HAIpPaBJIICHHOCTH, OCO3HAHWEM BAXKHOCTH  MaTEMaTH4YECKOTO
o0pa3oBaHUsi Ha TMPOTSHDKCHUM BCEW IKWU3HHM I YCHENTHOW mpodeCCHOHATBHON
NESTENPHOCTA W Pa3BUTHEM HEOOXOAMMBIX YMEHWM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBHUAYAIbHOW TPACKTOPUH OOpa30BaHUS W JKU3HEHHBIX ILJIAHOB
C YIETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) rcTeTH4yecKoe BOCIIUTAHME:

CHOCOOHOCTPIO K SMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, peHIeHUH, pacCy)KICHUH, YMEHHIO BHUJICTb
MaTEeMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT 0 TO3HAHWS:

OpUEHTAIMEN B IEATEIIBHOCTH HAa COBPEMEHHYIO CUCTEMY HaYUHBIX IIPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKa, NPUPOABI W OOLIECTBA,
NOHMMAaHUEM MaTeMaTH4YeCKOW HayKH Kak c(epbl UYeTOBEUECKOM JIeATEIbHOCTH, 3TANOB
e€ pa3BUTHS W 3HAYUMOCTH [UIsl Pa3BUTUS LMBUIM3ALMH, OBJIAJIEHUEM SI3bIKOM
MaTeMaTUKM M MaTEeMaTU4YECKOM KyJIbTYpOM KaK CpEeICTBOM ITO3HAHUS MMUpa,
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OBJIaACHHUCM HpOCTGfIHIHMPI HaBBIKaMH I/ICCJ'ICI[OBaTGJ'IBCKOﬁ JACATCIIBHOCTH,

6) pu3uueckoe BocnuTaHue, GopMHpPOBaHHMEe  KYJIbTYPbl  30pPOBbSI W
IMOLMOHAIBLHOIO 0J1arONmoJIyYHsi:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHICCKUE 3HAHUS B MHTEPECaX CBOETO 30POBbS,
BEJICHUSI 3JI0pOBOTO o0pasa »KU3HM (3I0pOBOE THUTaHUE, COATTaHCUPOBAHHBIM PEXKUM
3aHATHI U OTAbIXA, PETyIsipHas Gu3nUecKasi akTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HABBIKA
peduiekcur, TpU3HAHUEM CBOETO TMpaBa Ha OMIMOKY W TaKOro e MpaBa JIpPYyroro
YEIIOBEKa,;

7) KOJIOrHYEeCKOe BOCTIMTAHHE:

OpHMEHTalMell Ha NPUMEHCHHE MAaTEeMAaTWYCCKMX 3HAHUM /s pelleHHs 3aaad
B 00/1aCTH COXPAHHOCTH OKPY’KArOIIEei Cpe/ibl, INIAHUPOBAHUS ITOCTYIIKOB U OILIEHKH HX
BO3MOJKHBIX ITOCIEACTBHU JUI OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TIJI00aIbHOTO
XapakTepa KOJIOTHYECKUX MPOOJIEM | MyTeH UX PEIICHHMS;

8) amanTanusi K U3MeHSIIOIUMCSI YCJIOBHSIM CONMAILHOM H IPUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEVCTBUSAM B YCIIOBHUSIX HEOINPEIEIEHHOCTH, MTOBBIIIEHUIO YPOBHS
CBOCI KOMIIETEHTHOCTU 4epe3 MPaKTHUUYECKYIO0 JCSTEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCS Y APYTHX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM JI€ATEbHOCTH HOBbIE 3HAHMS,
HaBBIKM U KOMIIETEHIIUH U3 ONbITA APYTHUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YHCII€ (POPMYITUPOBATH
UJIeU, TIOHSITHS, TUIIOTE3bl 00 00OBEKTAX U SIBJICHUSX, B TOM YHCIIE PaHEE HE U3BECTHBIX,
O0CO3HaBaTh Ae(UIIMTHI COOCTBEHHBIX 3HAHUW M KOMIETEHTHOCTEH, TJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYaIIUIO KaK BbI30B, TPEO YOI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS
U JACUCTBUS, (HOPMYITMPOBATH U OIICHUBATH PUCKHU U TIOCIEACTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbTare ocBO€HUS MPOrpaMMBbl 110 MaTEMaTUKE Ha YpOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHusi y oOydaronierocs 0yayr copMupoBaHbl METaNpeIMETHbIE Pe3yJbTaThl,
XapaKTEepU3YIOIIHNECsS OBJIAJCHUEM YHUBEPCAIbHBIMU IMO3HABATENILHBIMU JIEWCTBUSIMH,
YHUBEPCAIbHBIMU ~ KOMMYHHKAaTUBHBIMU  JCUCTBUSIMU U YHHUBEPCAIbHBIMU
PETYISITUBHBIMU JEHCTBUSMH.

Ilo3HaBaTebHbIe YHUBEPCAJbHbIE Y4eOHbIE IeiCTBHSA
ba3oBrbie jiornueckue 1eiicTBU:

BBISIBJSIT M XapaKTE€pU30BaTh CYHIECTBEHHBIE MPU3HAKM MAaTeMaTHYE€CKUX
OOBEKTOB, NMOHATHUN, OTHOLIEHUN MEXIY MOHATHIMH, (OPMYIHPOBATH OMPEICIICHUS
MOHSATUH, YCTAaHABIMBATH CYIIECTBEHHBIM TMpU3HAK KiIacCU(HUKaAMKA, OCHOBAaHUSA
JUTsl 00OOLIEHUS U CPABHEHUS, KPUTEPUH ITPOBOJUMOI0 aHAIHN3a;

BOCIIPUHUMATh, POPMYIIUPOBATH U TPEOOPA30BBIBATH CYKICHHUS: YTBEPAUTEIbLHbBIE



Y OTpULIATENIbHBIE, €AUMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITh MaTeMaTUYECKUME 3aKOHOMEPHOCTH, B3aWMOCBA3M W INPOTHUBOPEUUS
B (axTtaxX, [JaHHBIX, HAONIOJEHUSAX U YTBEPKACHUAX, IMpejaraTb KpUTEpUU
JUISI BBISIBJICHHSI 3AKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JIEJIaTh BBIBOJIBI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, AEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIFOUEHUM, YMO3aKJIFOUEHNUN 110 aHAJIOTHH;

pa3dupaTh  J10Ka3aTeabCTBA MAaTEMAaTUYECKUX  YTBEPXKICHUM  (IpsiMble U
OT TMPOTUBHOrO), MPOBOJAUTH  CAMOCTOSITEIBHO  HECJIOXKHBIE  JI0KAa3aTeJIbCTBA
MaTeMaTu4ecKuX (DakTOB, BBICTpaUBaTh apPryMEHTAlMI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKJICHHUS;

BbIOMpaTh croco0 pelieHus yueOHOM 3a7aun (CpaBHMBATh HECKOJIbKO BAPUAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINN ¢ YIETOM CaMOCTOSTENbHO BBIJEIEHHBIX
KPUTEPHEB).

Bba3oBble uccienoBarejabckue 1elcTBUS.

UCIOJIb30BaTh BOMPOCHI KaK MCCJENOBATENIbCKUH HWHCTPYMEHT TO3HAHUS,
dbopMyIHpOBaTH BOMPOCHI, (DUKCUPYIOIIHE TTPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTETHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMHUPOBATh TUIIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

IIPOBOJIUTH TTO CAMOCTOSATENILHO COCTaBJICHHOMY IJIAaHY HECIIOKHBINA I KCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHKE IO YCTAHOBJICHUIO OCOOCHHOCTENH MaTeMaTHUYEeCKOro 00bhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;

CaMOCTOSITETLHO  (POPMYIIUPOBaTH OOOOIIEHUS U BBIBOABI IO pe3yJbTaTam
MPOBEIEHHOTO HAOJIOACHUS, MCCIIEIOBAHUS, OIEHWBATH JIOCTOBEPHOCTH IMOJYYEHHBIX
pE3yJIbTATOB, BEIBOJOB U 000OIICHUIA;

MPOrHO3MPOBATh BO3MOXKHOE pa3BUTHUE TPOIECcca, a TaKXKe BBIJIBUTATh
MIPENIIOIOKEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeit:

BBISIBJISITh ~ HEJOCTATOYHOCTh U M30BITOYHOCTh ~ MH(GOpMAlLlMK,  JIAHHBIX,
HEOOXOJIMMBIX JIJISl pEeLIEHUs 3a/1a4H;

BBIOWpATh,  AHAJIM3UPOBATh,  CHCTEMATH3UPOBATh M WHTEPIPETHPOBATH
uH(}OpMAIINIO Pa3IMYHbIX BUIOB U POPM IPEICTABIICHUS;

BbIOMpaTh (HOpMY MpeACcTaBiICHUS WHGOPMAIMK W WLTIOCTPUPOBATH PEIIacMble
3aJlauyd CXeMaMH, AuarpaMMaMu, MHOM TpauKoi U X KOMOUHALIUSIMU,

OIICHMBATh HAJA&KHOCTh HHPOPMAIIUU TI0 KPUTEPHUSIM, MPEIIOKEHHBIM yIUTEIEM
WK CPOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBIE YHHBEpPCaJbHble y4eOHbIe NelCTBUA:

BOCIIpMHUMATL H (bOpMy.TH/IpOBaTB CYy)XACHUS B COOTBCTCTBHMU C YCJIOBHAMHU H
oesiMHu O6Il[€HI/I$[, ACHO, TOYHO, I'PAMOTHO BBIPAXXKaTb CBOIO TOYKY 3PCHHA B YCTHBIX
N MMCBbMCHHBIX TCKCTAX, JaBaThb IMOACHCHHS 110 XOAY PCHICHUA 3ada9U, KOMMCHTHPOBATb



NOJTY4YEHHBIN pe3ybTar;

B XOJ€ OOCYXICHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJieMBbl, pelaeMol 3ajaud, BbICKA3bIBaTh WJEH, HALCJICHHBIE HA MOUCK pELICHMUS,
COIIOCTABIISITh CBOU CYXKACHHUS C CYXKICHUSMU JAPYrUX YYaCTHUKOB JHUAJOra,
OOHapy)KMBaTh pa3jnyure M CXOJCTBO MO3UIINI, B KOPPEKTHON (popme hopMynnpoBaTh
pa3HOIIacus, CBOU BO3PAKCHHUS,

OpPEJCTABIATh PE3yJbTaThl PELIEHUS 3aJauyd, SKCIEPUMEHTa, HCCIICAOBAHNUS,
MIPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh ¢opMar BBICTYIUICHHS € Y4€TOM 3aj1ad
MIPE3CHTAIlU U OCOOEHHOCTEH ayTUTOPHH;

MIOHMMATh U UCIIOJB30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHINBUAYATbHON paOOTHI
IPU pelIeHUH Y4eOHbIX MaTeMaTUYECKUX 3a/1a4;

NPUHUMATh 1I€h COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATh OPraHMU3AIIHIO
COBMECTHOW pabOThI, pacIpeessaTh BUABI paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3yabTaT padoThl, 00001aTh MHCHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpYyNNoBBIX (opmax paboTel (0OCyXkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHUE), BHIMOIHATH CBOIO YaCTh paObOTHl U KOOPIUHUPOBATH CBOH
JeMCTBUS C APYTUMH YJIC€HAMU KOMAaH[Ibl, OLICHUBATh KA4eCTBO CBOETO BKJIaJa B OOIINI
HPOJYKT 1O KPUTEPHUSIM, cHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHbIC YHUBepCAJbHbIE Y4eOHbIC HeHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTAaBJIATh IUIAH, QITOPUTM PEIICHMs 3aJadd (WA €ro 4acTh),
BBIOMpATh CMOcO0 pemieHus: ¢ YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MO)XHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATh BAapUAHTHI PEUICHUN C Y4ETOM
HOBOW HH(OpMaIUH.

CaMOKOHTPOJIb:

BJIAQJIETh CHOCO0AMU CaMOIMPOBEPKH, CAMOKOHTPOJIA TIpoliecca M pe3ysbTara
pelIeHus MaTeEMaTUYECKOM 3a7a4Hu;

OpEeIBUIETh TPYAHOCTH, KOTOpPbI€ MOTYT BO3HUKHYTh IpU PEUICHUU 3a/]auH,
BHOCUTH KOPPEKTHUBBI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX
OITMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa JEATECIBHOCTH TIOCTAaBJICHHOW IE€JU H
YCIIOBUSAM, OOBSICHATh MHPUYMHBI JOCTHXKEHUSI WU HEIOCTHKECHHS 1N, HaXOAMTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pPE3ynbTaThl OCBOCHHUS MPOTPaMMBI 0 MAaTeMAaTHKE TMPEICTaBICHBI
0 To/IaM O0yUY€HHUsI B CICAYIOIIUX pa3jiesiaX MporpaMMbl B paMKaX OTJEIbHBIX y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Maremarukay, B /-9 kjaccax — KypcoB «Amnredpay,
«I"'eomeTpus», « BEposATHOCTB U CTATUCTUKAY.



OEJIEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KNIACCAX

HOACHUTEJIBHAS 3AIIMCKA

[IpuopureTHpIMH LENIMH OOY4YEHHMs] MareMaTHke B 5—0 Kjaccax SIBISIOTCS:

npojoJkeHue (OPMUPOBAHMS OCHOBHBIX MaTeMaTHMYECKUX MOHATUN (YHCIIO,
BEJIMYMHA, TeoMeTpudeckas ¢urypa), OOECMeUruBaOUIMX IPEEMCTBEHHOCTh W
NEePCIEeKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHus 00 yJaroluXCs;

pa3BUTHE WHTEUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH 00ydarommuxcs,
MO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHHI, MHTEpeca K H3yYEHUIO
MaTEMAaTUKH;

NOJBEACHUE OOYyJalOIMXCS Ha JOCTYMHOM JUIsI HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOI[E€ro MUpa;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYeCKOW TI'PaMOTHOCTH: yMEHHUSA
pacrno3HaBaTh MAaT€MAaTHUYECKHME OOBEKThl B PEATBHBIX JKHU3HEHHBIX CHTYalUsX,
IPUMEHATh OCBOEHHBIE YMEHMs JUIsl PEIICHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
UHTEPIPETUPOBATh IOTYYEHHBIE PE3yNbTaTbl M OLEHUWBATh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHHUM COAEP/KAHMS Kypca MareMaruku B 5—6 Kiaccax —
apupMeTnyeckass U TeOMETpUYECKasi, KOTOpPbIE DPa3BUBAIOTCA NapalIeNbHO, Kaxkjaas
B COOTBETCTBHUU C COOCTBEHHOH JIOTMKOHM, OJHAKO, HE HE3aBHCUMO OJIHA OT JPYroM,
a B TECHOM KOHTaKT€ M B3aUMOJEHCTBHH. Tarkke B Kypce MaTreMaTHKH IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTAMH aJIre€Opbl ¥ OMUCATEIbHOU CTaTUCTUKHU.

N3yuenue apudpmeTHdecKkoro marepuaja HAuMHAETCd CO CHCTEMaTu3alud U
pa3BUTHA 3HAHUHM O HATYPAIBHBIX YUCIIAX, TOJYYEHHBIX HA YPOBHE HAYAJIbHOTO OOLIET0
obpazoBanusi. Ilpm 3TOM COBepIICHCTBOBaHME BBIYMCIUTENBHOW TEXHUKH U
(dopMUpOBaHHE  HOBBIX TEOPETHMUYECKMX 3HAHUW  COYETaeTcs C  Pa3BUTHUEM
BBIUMCIUTENBHON KYyJIbTYpbl, B YaCTHOCTH C OOy4YE€HHEM TMpOCTEHIIMM mpuéMam
OPUKUJIKA W OLEHKU pe3yJbTaTOB BbIYUCIECHUNA. M3ydeHne HaTypaabHBIX YHCEN
POJOIDKAETCs B 6 Ki1acce 3HAKOMCTBOM € HauadbHBIMU MOHATUAMU TEOPUH JEIIMMOCTH.

Hauano n3zyuenus: 0ObIKHOBEHHBIX U JECSITUUHBIX ApO0Ei OTHECEHO K 5 Kilaccy. JTo
TIEPBBII ATAl B OCBOEHUH JPOOEH, KOT/1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UICSIMH,
MOHATUSAMH TeMbL [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX Ip00O€i B MOJTHOM 00BbEME
IPEIIECTBYET U3YUEHHIO JIECATUYHBIX ApoOEH, YTO 1eaeco00pa3HO ¢ TOUKH 3PEHUs

JIOTUKH M3JI0KEHUS YHCIOBOW JIMHWM, KOTJa MpaBWia JEUCTBUU C JECATUYHBIMH
JIpOoOSIMM MOYKHO OOOCHOBATh YK€ M3BECTHBIMHM AJITOPUTMaMU BBIIOJHEHUS AEHCTBUN
C OOBIKHOBEHHBIMH JpOOSIMHU. 3HAKOMCTBO C JECATUYHBIMH JAPOOSAMH PACIIMPUT
BO3MOKHOCTH ISl TIOHMMaHUs OOY4YaloIIMMUCS TMPHUKIAJTHOTO NPUMEHEHUS HOBOU
3aMCH TNPU HM3YYEHUU JPYrUX NPEeIMETOB U MPU MPAKTUYECKOM HCIOJIb30BAHUH.
K 6 xmaccy oTHecéH BTOpOMl »dTam B W3YYCHHH JpoOeH, TJe MPOUCXOIUT
COBEPIIECHCTBOBAHNE HABBIKOB CPABHEHHUSI M MpeoOpa3oBaHusl ApoOei, OCBOCHUE HOBBIX
BBIYKCIIMTENBHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYMCICHUN, B TOM 4YHUCIE
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3HAYEHUU BBIPAKEHUH, COJIEpKAIlUX W OOBIKHOBEHHBIE, W JECATUYHBIE ApoOH,
YCTAHOBJIEHUE CBSI3€W MEX]y HUMH, PAaCCMOTPEHUE MPUEMOB PEIICHMS 33a]1a4 Ha POOH.
B Hauane 6 kjacca IpOMCXOIUT 3HAKOMCTBO C IOHSITHEM IIPOLIEHTA.

Oco0EeHHOCTBIO U3yUEHUS MTOJIOKUTEIbHBIX U OTPULIATENIbHBIX YU CE SIBJIAETCS TO, UTO
OHU TaK)X€ MOT'YT pacCMaTpPUBAaThCs B HECKOJIBKO 3TanoB. B 6 kilacce B Hayaie u3y4yeHus
TeMbl «l lo0XuTeNbHBIE U OTPULIATENbHBIC YMCIa» BbIAEIAETCA noAaTema «lLlenbie uncnay,
B paMKax KOTOpPOW 3HAaKOMCTBO C OTPHUIATEIbHBIMU YHCIAMH U JEUCTBUSIMHU
C MOJIOKUTENTBHBIMU M OTPHULIATEIbHBIMU YHCIIAMU MTPOUCXOIUT HA OCHOBE COZIEPKATEIILHOIO
1oAX0/a. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE ITO3HAKOMUTh 00YUaIOIIMXCs MPAKTUIECKU
CO BCEMU OCHOBHBIMU TOHSTHUSIMU TEMbl, B TOM YHCJI€ U C IMpaBWIaAMH 3HAKOB
TIPY BBHITOJTHEHUH apu(PMETHUECKUX JAeHCTBUM. V3ydeHne parMoHaIbHBIX YHCENT Ha TOM He
3aKOHYUTCS, a OyJeT MPOJOJIKEHO B Kypce anreOpsl / Kiacca.

[Ipn oOydeHHM pELIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kjaccax HCIONb3YIOTCA
apupmerndeckue nmpuémsl pemieHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HABBIKOB B 5—6
KJIacCax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1a4U CIECAYIOIINX BUJOB: 3a1a4H HA IBUKEHUE,
Ha YacTH, Ha TIOKYIIKHU, HA pa0OTy U MPOU3BOJAUTEIHHOCTh, Ha IIPOLIEHTHI, HA OTHOILIEHUS
u npornopiuu. OOyJarommecss 3HaKOMATCS ¢ IpuéMaMu pelIeHHs 3a1ad nepedopomM
BO3MOXXHBIX BApUAHTOB, ydaTcsl paboraTh ¢ uHpoOpmaluen, nmpeacrapieHHon B popme
Ta0IUI] WU JUArpaMM.

B nporpamme yueOHOro kypca «MaremaTHKa» HpelyCMOTPEHO (OpMUpPOBaHUE
MPOIEAEBTUYECKUX AIreOpandecKuX MpeacTaBileHuid. bykBa Kak CMMBOJ HEKOTOPOIO
qycia B 33aBHCUMOCTHM OT MaTEMaTUYECKOTO KOHTEKCTAa BBOJIUTCS IIOCTEIIEHHO.
bykBeHHasi CMMBOJMKAa HIMPOKO HCIHOJIB3YETCS MNPEXKIE BCEro I 3aluch OOIIUX
YTBEPXKICHUHN U IPEITIOKEHUM, (POPMYIT, B YaCTHOCTH ISl BHIYUCIICHUS] T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISH YUCIA.

B mporpamme yueOHOoro kypca «Maremartuka» TpEACTaBIICHA HAarJsiIHAs
reOMEeTpHsi, HalpaBlieHHAsh Ha pa3BUTUE OOPA3HOTO MBIIIJICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs!, N300pa3UTENbHBIX YMEHUH. DTO BaXXHBIA 3Tal B M3YYEHUU F€OMETPUH,
KOTOpPBIM  OCYILECTBIISIETCS  HAa  HArisiJHO-NIPAKTUYECKOM  YpOBHE,  OINHpAETCA
Ha HarAgHO-00pa3HOEe MbIIUIEHHEe oOydJarommxcs. boinbinas poib  OTBOAMUTCSA
MPAKTUYECKOMN NeATENbHOCTH, ONBITY, SKCIEPUMEHTY, MOZeIMpoBaHuto. O0yyaronuecs
3HAKOMSITCS C T€OMETPHUECKUMH (UTYypaMH Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HX
OPOCTEHIIMMU  KOHPUTYpalMsIMU, ydarcd H300pakaTb MX Ha HEJIMHOBAHHOM U
KJIETYaTON Oymare, paccCMaTpUBAIOT UX MpOCTeiiue cBoicTBa. B mponecce nzydeHus
HArJITHOM TeOMETpUU 3HAHMS, MOJYyYEHHBbIE OOYYaIOIIMMUCS HAa YPOBHE HAYaJIbHOTO
ob1miero 00pa3oBaHUs, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY MIIaHy B 5—6 Kiaccax M3y4aeTcs UHTETPUPOBAHHBIN MTpeIMeT
«MareMaTuka», KOTOpbI BKJIOYAET apu(PMETHUECKHI MaTepuanl W HarjsgHylo
TEOMETPUIO, a TAKXKE MPONEAEBTUUECKUE CBEACHUS U3 ainreOpbl, 3JIEMEHTHI JIOTUKU U
Hayasa ONHUCaTeIbHOW CTaTUCTUKH.

OO611ee ynco 4acoB, PpEKOMEHAOBAHHBIX JJIs1 U3Y4eHHUsT MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 yacos (5 vacoB B Hezieno), B 6 kiacce — 170 gacos (5 yacoB B Heselio).
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COJAEP KXAHUE OBYUYEHUA
5 KNIACC

HarypanbHble ync/Ia 1 HYJIb

HarypansHoe wuwmcio. Psan HarypaneHbix uwmcen. Ywcino 0. W3o0paxkenue
HaTypaJIbHBIX YMCET TOUKAaMU Ha KOOPJMHATHOU (YHCIIOBOW) MPSAMOIA.

[losauunoHnnass cucrema cuucieHus. Pumckas HyMmepauuss Kak IpuMep
HEIO3UIIMOHHOW CUCTEMBI CUMCIIEHUS. [lecaTrnuHas cucreMa CUuCIICHUS.

CpaBHEHHE HaTypalbHBIX YHCEJ, CPaBHEHUE HATypalbHBIX YHCEI C HYJEM.
Crioco6s! cpaBHeHUs. OKpyTieHHEe HATYPaJIbHbBIX YHCEIL.

CrnoxxeHrne HaTypaJlbHBIX YHMCEJ, CBOMCTBO HYJS IPHU CIOXKEHUU. BeluuTaHue Kak
JeiicTBre, OOpaTHOE CIOKEHUIO. Y MHOXKEHHE HATypalbHBIX YHCEN, CBONCTBA HYJS U
CAMHUIBI TP YyMHOXKeHHMH. JleneHwe Kak JeicTBUE, OOpaTHOE YMHOKEHUIO.
KoMrmoneHTs! neiicTBUl, CBsI3h MeXAy HUMU. [IpoBepka pesynpTara apupMEeTHIECKOTO
nerictBus. llepemecTuTeNlbHOE U COUETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHUS, pacipeleIUTeIbHOEe CBOMCTBO (3aKOH) YMHOXEHUS.

Hcnonb3oBanue OykB ayis 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTA M 3allKCH
CBOMCTB apu(PMeTHUeCKuX JTCUCTBUH.

Jlenurenu U KpaTHBIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

CremneHp ¢ HaTypaJbHBIM IOKa3aTejaeM. 3aliCh YHCIA B BUJE CYMMBI pa3psIHbIX
CJIaracMblX.

UucnoBoe BbIpakeHUe. BplunciieHne 3HAYEHUN YMCIOBBIX BBIPAXKEHUM, MOPSIOK
BBIITOJIHEHUS JEWCTBUM. M CIOIb30BaHME IPU BBIYMCICHUSX NEPEMECTUTEIBHOTO H
COYETATEIbHOI'O CBOMCTB (3aKOHOB) CIIOXKEHUS U YMHOXKEHHSI, PaclpeaesIuTeIbHOrO
CBOMCTBA YMHOKEHHS.

Jpoou
[IpencraBiienne o IpoOH Kak CIoco0e 3amucy 4acTh BeduduHbl. OOBIKHOBEHHBIE

npobu. IlpaBunbHble W HempaBuibHbIE IpoOu. CMemaHHas IpoOb, MPEICTaBICHUE
CMENIaHHOW NpoOU B BHJIEC HEMPABWIHHOW JPOOW W BBIJCICHHE IEJONH YacTH 4ucia
U3 HempaBWILHON npoOu. M3o0pakeHune npoOel TOYKaMH Ha YHCIOBOW TIPSMOM.
OcHoBHoe cBoricTBO Apoou. Cokxpaiienue apooOeit. IlpuBenenue npodu K HOBOMY
3HaMmeHareno. CpaBHeHHUE IPOOEH.

CnoxeHne W BbIYUTaHHE ApoOed. YMHOXKEHHE U JIeJeHHE ApoOei, B3aWMHO-
oOparHble Apodu. HaxoxneHne yacTu 1enoro U Uesaoro mno ero 4YacTH.

JHlecatuunas 3anuck JapoOeid. IIpeacrtaBieHue AeCATUYHOW JpoOU B BHUJIE
OOBIKHOBEHHOU. M300pa’keHne AEeCATHYHBIX APOOE TOYKaMU Ha YHMCIOBOM MPSIMOM.
CpaBHeHHE JECITUUHBIX ApOOEH.

Apudmernueckue NEHCTBUS C IeCATUUHBIMU ApoOsMU. OKpyriieHHne AeCSITUYHBIX
JpoOeH.
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Penienue TeKCTOBBIX 337124

Pemenne TeKCTOBBIX 3a/1ad apu(METHUYCCKUM CIIOCOOOM. PerieHue JIormaeckux
3amau. Pemenne 3amau mepeGoOpoM BCeX BO3MOXHBIX BapuaHTOB. Mcronb3oBaHue
P PEIICHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agay, comepxainx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSHUE, 1I€HA, KOJIWYECTBO, CTOMMOCTh. ENWHUIBI W3MEpPEHUS: MAacCCHI,
00BbEMa, 1IeHBI, PACCTOSTHUSI, BpeMEHH, CKOPOCTH. CBSI3b MEXy CIMHUIIAMH U3MEPCHUS
KaKION BEJIMUUHBI.

Perienrie OCHOBHBIX 3a71a4 Ha APOOH.

IIpencraBieHne JaHHBIX B BUAC TaOJUII, CTOJIOYATHIX JUATPAMM.

Harasinnasi reomerpust

Harnsgnele npeacraBnenus o ¢purypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd4, yroJl, JOMaHasi, MHOTOyrOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. [IpaMon, ocTpelii, Tynou
Y pa3BEPHYTHIN YTJIbI.

JlnmHa oTpe3ka, METPUYECKUE €IWHMIBl JUIMHBL. JIMHA JIOMaHOW, NEPUMETP
MHOT'OYTOJIbHHKA. MI3MepeHne U NoCTpOeHUe YrioB € MIOMOIIBIO TPAHCIIOPTUPA.

Harnsgnele mpenctaBieHus o @urypax Ha IUIOCKOCTH: MHOTOYTOJIBHHK,
NPsIMOYTOJIbHUK, KBAaJpaT, TPEYTOJbHUK, O PAaBEHCTBE (DUTY.

N3o00paxxenue ¢uryp, B TOM uyucie Ha Kkierdyaroil Oymare. Iloctpoenue
KOH(UTypauuii U3 yacTel NpsiMOid, OKPY>KHOCTH Ha HEJIMHOBAaHHOM U KJIE€TYaTol Oymare.
Hcrnons30BaHne CBOKCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaApaTa.

[Tnomane PSAMOYTOJIbHAKA U MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 TMPSIMOYTOJIbHUKOB, B TOM uucie Guryp, n3o0pak€HHbIX Ha KieT4aTod Oymare.
EauHuiel n3MepeHys TUIOIIA N,

Harnsnsele npenctaBieHuss O MPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOJbHBIN
napaJenenumnes, Kyo, MHOrorpaHHuku. M300paskeHrne mpocTeHnX MHOTOIPaHHUKOB.
Pa3Béprku kyda u mapamienenunena. Coznanue Mojeneil MHOrOTPaHHUKOB (13 Oymard,
IIPOBOJIOKH, MJIACTUJIMHA U APYTUX MAaTEPUAIIOB).

O06BEM npsAMOYTOIBHOT0 Mapaiesienumnena, Kyoa. Ennnnis: nsmepennst o0béma.

6 KJIACC

HarypajbHble ynciia

ApudmMernyeckne JACUCTBUS € MHOTO3HAYHBIMM HATYpPAJIbHBIMH  YHCIAMHU.
UucnoBble BhIpaXEHUs, MOPAIOK JEHCTBUM, UCIONb30BaHWE CKOOOK. Mcrmonb3oBaHue
OpU  BBIUUCICHUSAX TEPEMECTUTEIILHOIO U COYETaTeIbHOTO CBOMCTB CJIOXKEHUS W
YMHOKEHUS, PacHpeaeMTEeILHOTO CBONCTBA YMHOKEHUS. OKpPYIJICHHE HATypaTbHBIX
YHCelL

Jlenutenu u KpaTHBIC YUCIIA, HAUOOBIITNI 00U AeTUTENh U HAMMEHbBIIIEe 00111ee
KpartHoe. JlenMMOCTb CyMMBI U IPOU3BEICHU . JleeHne ¢ ocTaTKoM.
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A podou
OObIKHOBEHHas1 JIpoOb, OCHOBHOE CBOMCTBO JpOOHM, COKpaIlleHHE IpoOeH.

CpaBHeHue u ynopsiaoudBaHue apoOeil. PemieHue 3agad Ha HaxOXKJICHUE YacTH
OT IIeJIOT0 M I1EJOoro Mo ero 4Yactu. J[poOHoe YHClIO Kak pe3yJbTar JeJICHHUS.
[IpeacraBnenue AECITUYHON JIpoOU B BHUJIE€ OOBIKHOBEHHOW ApOoOM M BO3MOXKHOCTH
NpE/ICTaBlIEHUs OOBIKHOBEHHOM JpoOM B BHJAE ACCATHUYHOM. JlecaTuuHble OpoOU U
MeTpuueckasi cuctema Mep. ApudMeThyecKue JEeWCTBUS W YHUCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U IECATUYHBIMU APOOSIMHU.

Otnomienue. Jlenenve B JaHHOM OTHOIIIEHUU. Maciita0, mponopius. [Ipumenenune
MIPONIOPLIUH MPU PELICHUU 3a1a4.

[Tonarue npoueHta. BpiunciieHHe NpPONEHTa OT BEIUYUHBI U BEIUYUHBI MO €€
NPOLEHTY. BbIpakeHne MNpOIEeHTOB JeCATUYHbIMU JpoOsimu. Pemenune 3amau
Ha MPOLIEHTHI. BhIpaskeHre OTHOIIEHNS BEJIMYUH B MPOI[CHTAX.

ITostoxkuTEIBHBIE M OTPULIATEIbHBIC YHCIA

[TonoxxutenbHble W OTpULATeNbHbIE uHcha. llempie uynmcena. Mopyns 4wucna,
reOMETpUYECKasi HHTEpHpeTauus Moayis ynucia. M3o0paxkeHue yucen Ha KOOPIUHATHON
npsmoi. YucioBele mpomexyTku. CpaBHeHHe uuncen. Apudmernyeckue IEHCTBUS
C TIOJIOKUTENBHBIMU U OTPULATEIBHBIMU YHACIIAMH.

[IpsMoyrosibHass cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KooOpIuWHATel TOYKH
Ha IUIOCKOCTH, abciucca u opauHara. [loctpoeHne Touek U Guryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

BykBeHHbIE BBIPAKECHUS

[IpumeHeHnue OyKB ISl 3alMUCH MATEMATUYECKUX BBIPAKEHUM W MPEJIOKEHUU.
CpoiicTBa apuMeTHYECKUX JeUCTBUI. DByKBEHHbIE BBIPAXKEHUS W  YHCIOBBIC
IIOACTAaHOBKH. DbyKBEHHBIE pPAaBEHCTBA, HAXOXIEHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMmyibl mepuMeTpa M IUIOUIA[M NPSIMOYrojbHUKA, KBajpara, oO0bEMa
napasienenuiesna u Kyoa.

Pemienue TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3amayd apudMeTndeckuM criocobom. PemieHne mornyeckmx
3anad. Pemenue 3amau mepebopom BceX BO3MOXKHBIX BAPUAHTOB.

Pemenune 3amau, conepxammx 3aBUCUMOCTH, CBSI3bIBAOIINUX BETUYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOAUTEIHLHOCTE, BPEMS, 00BEM
paboThl. EAVMHUIIBI M3MEPEHUS: MACChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBsi3b MEXKY CIMHUIIAMU U3MEPEHUS KaX0N BETUYUHBI.

Pemienue 3amad, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIHUOHAIBHOCTHIO BEJIMYMH,
MPOLICHTaMU; pEIIEHUE OCHOBHBIX 33J1ay Ha IPOoOU U MPOIEHTHI.

OueHka W TPUKUAKA, OKpyrieHue pesyabrara. CocraBicHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a/Ia4H.

[IpencraBienue AaHHBIX C TOMOINIBIO Tabmuiy u  jguarpamm. Cros04aThie
JIAarpaMMBbl: YTEHUE U NTOCTpoeHrE. UTEeHNE KpYroBbIX AUarpaMm.
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Harasiinasi reomerpust

Harnsgueie npencraBienus o purypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE3OK,
Jy4, yroJj, JOMaHas, MHOTOYIOJIbHUK, YEThIPEXYTOJIbHHUK, TPEYTOJbHUK, OKPYKHOCTb,
Kpyr.

B3aumHoe pacnonokeHue JBYX MPSIMBIX Ha IJIOCKOCTH, MapajlieibHbIE MPSMBIE,
NepHeHANKYIIIpHbIE TpsiMbIe. M3Mepenue pacCTosIHUI: MeX Ty IBYMSI TOUYKAMH, OT TOUYKH
JI0 TPSIMOMA, JIMHA MapIIpyTa Ha KBaJAPaTHOU CETKeE.

N3mepenne W MOCTpOCHUE VYIJOB € TMOMONIBIO TpaHCropTtupa. Bumsl
TPEYrOJLHUKOB: OCTPOYTOJILHBIN, IPSIMOYTOJIbHBIHN, TYMOYTOJIbHBIN, PaBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YeThIPEXYTOJIbHUK, PUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTrONbHUK,
KBaJIpaT: WCIOJIb30BAaHME CBOWCTB CTOPOH, VIJIOB, nuaroHaneud. H3o0paxenue
TEOMETPUYECKUX (UTYp HA HEJIMHOBAHHOW OyMare C WCIOJIb30BAaHUEM ITUPKYIIA,
JUHENKH, YroJIbHUKA, TpaHcriopTupa. [locTtpoeHus Ha kieT4yartoit Oymare.

[lepumeTrp mHOroyrospHuKa. [loHsATHE Momanu (GUTYpPHI, €IUHUIBI WU3MEPECHUS
wiomaau. [pubnmxénHoe n3Mmepenue miomanu GUryp, B TOM 4YUCIE Ha KBaJpaTHOU
cetke. [TpubnmxEHHOE U3MEpEeHne JIIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CumMeTpus: UEHTpalbHAas, OCEBAsI U 3€PKAIbHASI CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX PUTYD.

Harnsnsble npeacTaBieHus 0 MpOCTPaHCTBEHHBIX GUTypaXx: Mapauieienunes, Kyo,

npu3Ma, nupamMuaa, KOHyC, WIMHIP, map u chepa. M3o0paxkenne mpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPaHHUKOB, TWIMHAPA U KoHyca. Co31anue Moaenei
MPOCTPAHCTBEHHBIX (PUTYp (M3 OyMaru, MpoOBOJIOKH, MJIACTUIIMHA U JPYTUX MaTepUasoB).

[Tonarne o0BEMaA, eauHUNBI H3MEpeHHsT 00bEMa. OO0BEM MPAMOYTOJIBLHOIO

napasenenumnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTpaMMBbl Y4eOHOrO Kypca K KOHILY
oOydeHus B 5 KJjacce:

YucJia ¥ BbIYHCIEHUS

[TorumaTe W MPaBUIBLHO YMOTPEOJSATH TEPMUHBI, CBSA3aHHBIC C HATYPAIbHBIMU
quciIamMu, OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMH.

CpaBHUBaTh W yHOPSAOYMBATH HATypajdbHbIC YMCIA, CPABHMBATHL B MPOCTEHIINX
citydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIC IPOOH.

COOTHOCHUTH TOYKY Ha KOOPJWHATHOU (YHUCIIOBOM) MPSIMOI C COOTBETCTBYIOIINM i
YUCJIOM W HM300pakaTh HaTypajbHbIE YHCIa TOYKAMH Ha KOOPAWMHATHON (YHCIIOBOM)
IPSAMOM.

Beimmonusate  apudMernueckue — JIEUCTBUSL ¢ HATypaJlbHBIMM  YHCJIaMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIITUX CITyJasX.

BBITIOTHATE TPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyrasTh HaTypajdbHbIC YHUCIIA.
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Penienue TeKCTOBBIX 337124

Pemarp TekcTOBBIE 3aaud  apu(PMETHUECKUM CHOCOOOM M € TMOMOIIbIO
OpPraHU30BAaHHOIO KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaum, copepanie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUYHUHBI: CKOPOCTH,
BpEMS, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3allUCH, CXEMbl, TaOJMLbI, 0003HAUYEHUS NPHU PEIICHUU
3ajad.

ITonp30BaThCS OCHOBHBIMHM €IMHHMIIAMH HM3MEPEHMS: LIEHBI, MAacChl, pacCTOSHMS,
BPEMEHU, CKOPOCTH, BbIpaXaTh OJIHA €IMHULIBI BETMUUHBI YEPEe3 JIPYyTrue.

W3Bnekarb, aHaIM3upOBaTh, OIEHMBATh HWHGOPMAIUIO, MPEICTABICHHYIO
B Ta0JMIE, HA CTOJIOYATON AuarpaMMme, UHTEPIPETUPOBATh MPE/ICTABICHHBIE JTaHHbIE,
UCIIOJIb30BaTh JIaHHBIE [TPU PEILICHUH 3ajau.

Harasiinasi reomerpust

[Tonb30BaThCs rEOMETPUUECKUMH MTOHATUSIMU: TOUKA, psAMasi, OTPE30K, J1yd, YIodl,
MHOT'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mpHUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HUMEIoUMX GopmMy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcrnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJlaMU: BEpLIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMH: YTOJI, BEPIINHA, CTOPOHA, THArOHaJlb, C OKPYKHOCTBIO: PAJINYC,
JUaMETP, LIEHTP.

N300paxkaTh U3ydeHHbIE TEOMETPUYECKUE (PUTYPhl HA HETUHOBAHHOM U KJIETYATON
Oymare ¢ MOMOILBIO LIUPKYJISA U TUHEUKH.

HaxoauThs MJIMHBI OTPE3KOB HEINOCPEACTBEHHBIM M3MEPEHHEM C IOMOILBIO

JIMHENKH, CTPOUTH OTPE3KHU 33JaHHON JJIMHBI; CTPOUTH OKPYKHOCTB 33JJaHHOIO paanyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIJIOB NPSIMOYTOJbHUKA, KBajgpaTa ISl HX
NOCTPOEHMS, BEIYUCIEHUS TJIOWAAN U IEPUMETPA.

Boluucnate nmepumerp W IUIONIaAb  KBaapaTra, IMpSIMOYTOJIbHHMKA, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHCIIE (QUTYDP, N300paKEHHBIX HA KIIETYATON
Oymare.

[Tonb30BaTbCsi OCHOBHBIMM METPUYECKMMM E€OUHULIAMHU HW3MEPEHUS JIMHBI,
IJIOIAIN; BBIPAXaTh OAHU €IUHHUIIBI BEJIMUUHBI UEPE3 IPYTHUE.

PacnosnaBarps mapamenenurnesn, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOUTh U3MEPEHUS Mapaliesenuneaa, Kyoa.

Boruucnate 00b€M  KyOa, mnapajjielenunena Mo 3aJaHHbIM — H3MEPEHUSIM,
N0JIb30BaThCs €IMHULIAMU U3MEPEHUS 00bEMA.

Pemare HecnokHblE 3aJa4yM HA  M3MEPEHUE TIE€OMETPUYECKUX  BEIUYUH
B MMPAKTUYECKUX CUTYAIUSIX.
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[IpenmeTHble pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl Y4EOHOrOo Kypca K KOHILY
oOydeHus B 6 Kiacce:

Yuciia v BBIYUCTICHUS

3HaTh W TOHUMAaTh TEPMHUHBI, CBA3AHHBIE C PA3JIMYHBIMU BHAAMHU YHUCET U
croco0aMM MX 3aIvcy, MEePeXOAUTh (€CIu A3TO BO3MOXKHO) OT OJHOW (POpPMBI 3amucu
YHCIIa K IPYromu.

CpaBHUBATH U YIIOPSOUUBATH 1IEJIbIC UK CIIa, OOBIKHOBEHHBIE U JIECATUYHBIC APOOH,
CpPaBHUBATh YHCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrinonusTh, couerast yCTHbIE M TUCBMEHHBIE TPUEMBI, apu(MeTHIeCKue AeHCTBUS
C HAaTypaJbHBIMU M LETBIMH YUCIAMH, OOBIKHOBCHHBIMU M JIECATUYHBIMU JIPOOSIMH,
MOJIOKUTEIBLHBIMU U OTPUIIATEIIbHBIMU YU CIIAMH.

Bpruucnarh 3HaYEHUsS YUCIOBBIX BBIPAXKEHUMN, BBIMOJHATH MPUKUAKY U OLEHKY
pe3yjbTara BBIUMUCICHUM, BBIMOJHATh MPEeoOpa3OBaHUS YHCIOBBIX  BBIPAKECHUM
Ha OCHOBE CBOMCTB apu(PMETUUECKUX NEHCTBHII.

COOTHOCHUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M YUCIIOM U
n300pakaTh YUCia TOYKAaMU Ha KOOPAMHATHOMN MPSAMOM, HAXOAUTh MOAY/Ih YUCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPJMHATAMU ITOU
TOYKH.

OKpyrJITh 1eNble YKCTa U IECITUYHBIE IPOOH, HAXOIUTh MPUOTUKEHUS YHCET.

YucioBbie U OyKBEeHHbIE BbIPAXKEHUS

[lonumate W ynoTpeOssTh TEPMHUHBI, CBSI3aHHBIE C 3alUChIO CTEIEHH YHCTA,
HaxXOIWUTh KBaApaT W KyO 4YHCIA, BBIYUCIATH 3HAUEHUS YHCIOBBIX BbIPAKEHUH,
COJEpIKALUX CTEIICHH.

[Tonb3oBaThCsl MpU3HAKAMU JIETMMOCTH, pPACKIaJbIBaTh HaTypaibHbIe YMCIIA
Ha IPOCThIE MHOXKHUTEIIN.

[Tonb30BaThCst MacITaboM, COCTaBISATh TPOMOPLUU U OTHOIICHHUS.

Hcnons3oBaTh OYKBBI i1 00O3HAYEHMs] YMCEN MpPH 3alMCH MaTeMaTUYeCKUX
BBIPQKEHUN, COCTABIATh OYKBEHHBIE BBIPAKEHUS U (POPMYIIbI, HAXOAUTH 3HAUCHMUS
OYKBEHHBIX BBIPAXEHUMN, OCYIIECTBIISISI HEOOXOIUMbIE TIOJICTAHOBKHU U MPEe0Opa3OBaHMUS.

HaxoauTe HeM3BEeCTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 32124

Pemarps MHOTOIIAaroBble TEKCTOBBIE 3a7ja4l apU(PMETUYECKUM CIIOCOOOM.

Pemars 3amaun, CBsA3aHHBIE C OTHOLIEHHWEM, IPONOPLMOHAIBHOCTBIO BEIWYMH,
IPOLIEHTAMH, PELIAaTh TP OCHOBHBIE 337]a4M Ha IPOOU U MPOLIEHTHI.

Pewrars 3agauu, comepakaiiyue 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpeMs, PACCTOSHHUE, LI€HA, KOJMUYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBLHOCTH, BpEMs,
o0béMa paboThl, UCHONB3YS apUPMETUUYECKUE JCUCTBUS, OLEHKY, MPUKHUIKY,
MOJIB30BATHCS €AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BETUYMH.

CoctaBiisiTh OYKBEHHBIE BBIPAXKEHHUS 110 YCJIOBHUIO 3aJ[auH.
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N3Bnekars MHPOpMaLHIO, IPEICTABICHHYIO B TA0INIIaX, HA JUHEMHOM, CTOJI0YaTON
WIM  KPYroBOM  JHMarpaMmax, HWHTEPIPETUPOBATH  MPEACTABICHHBbIE  JIaHHBIE,
MCIIOJIb30BaTh JTAHHBIE TP PEIICHUH 3a7a4.

[IpencraBiarh HMHQOpPMALUIO C MOMOMIbIO TaOMUL, JMHEWHOW M CTOIOYATOU
JUarpamm.

Harasignasi reomerpust

[IpuBomuTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HMEIMUX GopMy
U3YUYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PaBHBIX
Y CUMMETPUYHBIX QUTYD.

N300paxkaTh ¢ TOMOIIBIO ITUPKYJIIS, TUHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOU U
KJIeT4aToM Oymare M3ydeHHbIE IJIOCKME reomMeTpuueckre (Urypbl U KOH(UTypaluw,
CUMMETPUYHBIE (PUTYPHI.

[Tonmp30BaThCs TEOMETPHUUECKUMH TOHSATHUSMH: PABEHCTBO (UTYp, CHUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETPHEH: OCh CUMMETPHUH, LEHTP
CUMMETPHH.

Haxonuts BeMYKMHBI yIII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTHUPA, CTPOUTD YIJIbI
3aJJaHHOW BEJIMYMHBI, IOJIb30BAaThCA IPHU PEIICHUM 3a4ad TI'PagyCHOM MEpPOH YIJIOB,
pacno3HaBaTh HA YEPTEKaX OCTPBIM, IPSIMOM, PA3BEPHYTHIN U TYIIOU YIJIBL.

Beruucnsate  JUIMHY JIOMAaHOM, I€PUMETP MHOTOYTOJIBHUKA, I10Jb30BaThCS
EIVHUIAMU HW3MEPEHHMs UIMHBI, BBIPAKATh OJHU €AWHULBI U3MEPEHMS UIMHBI 4epe3
IpyTHe.

HaxomuTe, ucnonp3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JITTMHY ITyTH Ha KBaJPAaTHOM CETKE.

Boruncnsate miuomans (GUryp, COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OueHre Ha  TOPAMOYTOJbHUKH, Ha  paBHbIE ¢burypbl,  1ocTpauBaHHUE
J0 TPSAMOYrOJbHUKA, IOJb30BAaThCd OCHOBHBIMM E€IWHULIAMH W3MEPEHUs IUJIOLIAIH,
BBIPAYKaTh OJIHU €IMHHULIBI U3MEPEHUS IJIOIIAAN Yepe3 APYTHeE.

PacniozHaBath Ha MOJENSAX M M300paXKEHUSX NUPAMHUAY, KOHYC, LHJIMHID,
MCI0JIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, peOpO, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkath Ha KJIeT4aToi Oymare npsiMOyrojbHbINA NapasieIenunes.

Boruncnsate 00b€M IPSAMOYroJbHOTO Mapajulefienunena, KyOa, IOJIb30BaThCs
OCHOBHBIMU €IMHUIIAMU U3MEPEHUS 00BbEMA;

Pemare HecnokHBIE 3a4auM  HA HAXOXKJICHUE TEOMETPUYECKHX BEJIMYMH
B ITPAKTUYECKUX CUTYaLUSX.
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denepanpHas pabouas mporpamma | Maremartuka. 5-9 kiraccol (0a30BbIi YPOBEHB)

TEMATHUYECKOE INTAHUPOBAHHUE

5 KUIIACC
HammenoBanue paznena |KonndectBo OcHoBHOE OcHOBHbIE BUbI IEATEIBHOCTH 00YJaIOIINXCSI
(Tembl) Kypca 4acoB COZIEPIKAHUE
HarypanbHbie uncna. 43 Hecsatruunas Yurarh, 3aNIMCHIBATH, CPABHUBATH HATYPAJIbHbIC YHCIIA;
JleficTBuUs C HATYpaJIbHBIMU CUCTEMA CUMCIICHUA. | MPeAJaraTb M 00CyKIaTh CIOCO0bI YIIOPSIA0YMBAHUS YUCEN.

quciiaMu

Psn HarypanbHbBIX
YUCEIL.
Harypanbnslii psia.
Yucno 0.
HarypanpHble uncia
Ha KOOpAMHATHOU
MIPSAMOM.
CpaBHeHnue,
OKpYIJICHUE

HaTypaJIbHBIX YU CCII.

Apudmernyeckue
JICUCTBUSA

C HATypaJIbHbIMHU
yrciaaMu. CBolCcTBa
HYJIS TIPH CJIOKCHUHT
1 YMHO>KECHUH,
CBOMCTBA CIIUHHUIIBI
MIPU YMHOKECHUHU.

N300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKClia
TOYKAaMH Ha KOOPIWHATHOW NPSIMOM, HAXOAMTH KOOPANHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaibHOro psna, uncen 0 u 1
IIPY CJIO)KEHUH U YMHOKEHUU.

Hcnonb3oBaTh NPaBUIIO OKPYIJICHHS HATYPAIBHBIX YUCEIN.
BoinoHATH apupMeTHUecKHe JeHCTBUS C HATYpAJIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUS] YUCIIOBBIX BBIPAXKEHHM

CO CKOOKaMM U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJE CTEIICHU, YMTATH
CTENEHH, HCI0JIb30BATh TEPMHUHOJIOIMI0 (OCHOBAaHHUE,
MOKAa3aTeJlb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATHE NPUKHUAKY M OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPQKEHUH, NPeAJIaraTb U NPUMEHATH NPUEMbI IIPOBEPKH
BBIYMCIICHUN.

Hcnonb30BaTh NPU BBIYMCJICHUSIX [IEPEMECTUTENBHOE U
COUYETATENILHOE CBOKMCTBA CIOKEHUS U YMHOKECHUS,
pacupeneNnuTeNbHOE CBOMCTBO YMHOKEHUS; GOPMYTHPOBATH
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[lepemecTuTensHOE
1 COYETaTEJIbHOE
CBOMCTBA CJI0KCHUS
Y YMHOKCHMUS,
pacnpeaeIuTelIbHOE
CBOMCTBO
YMHOXEHUSI.
Jlenutenu u
KpaTHBIE YUCIIA,
Pa3IOKEHUE YnCIia
Ha MHOKHUTEJIIH.
Jlenexnue

¢ ocratkoM. [Ipocteie
1 COCTABHBIC YUMCIIA.
[IpuszHaku
JIENMMMOCTH Ha 2, 5,
10, 3, 9.

CreneHs ¢
HaTypaibHbIM
MOKa3aTesIeM.
YucnoBbie
BBIPAXKCHUS;
TOPSAJIOK JIEUCTBUU.
Pemienne TeKCTOBBIX
3aJ1a4 Ha BCE
apudmeTrueckue

U IPUMEHSTh MPaBUJIa TPeoOpa30BaHUS YUCIIOBBIX
BBIPQKEHUN HAa OCHOBE CBOMCTB apr(hMETUUECKUX ICUCTBUH.
HccaenoBarb 4uCI0BbIE 3aKOHOMEPHOCTH, BBIABUIATH U
000CHOBBIBATh rUNOTEe3bl, GOPMYIHPOBATH 0000LIEHUS 1
BBIBO/bI 10 PE3YJIbTaTaM IIPOBEAEHHOT O UCCIIEIOBAHUS.
DopMyJIMPOBATH ONPeEAeJeHUA JETUTEIII U KPaTHOTO,
HA3BIBATH JICJIUTEIN U KPAaTHBIC YUCTIA; PaclO3HABAThH
IIPOCTBIE U COCTABHBIE YUCIIA; (POPMYJIUPOBATH U
NMPUMEHSATh NPU3HAKHU JIETUMOCTH Ha 2, 3,5, 9, 10;
NMPUMEHATH AJITOPUTM PA3JIOKECHUS YHUCIIA HA TPOCTHIE
MHOYXHUTEJU; HAXOAUTh OCTAaTKH OT JCJICHHUS U HEMOJIHOE
YacTHOE.

Pacno3HaBaTh NCTUHHBIC U JIOKHBIC BEICKA3bIBAHUS

0 HaTypaJbHBIX YHCIIaX, MPUBOAUTH NPUMEPBbI U
KOHTPIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS
BBICKA3bIBAHHWI O CBOMCTBAX HATYPaJbHBIX YHCEIL.
KoncTpyupoBars MaTeMaTH4eCKuUe NP eAJI0KEeHHS

C IIOMOUIBIO CBSI30K «H», KHIIN», KECIH. .., TO...».

Pemath TeKCTOBBIC 3a71a4u apU(METHIECKUM CITIOCOOOM,
HCNOJIB30BAaTh 3aBUCUM OCTH MEXK/Ty BETUYUHAMU (CKOPOCT,
BpEMSs, PACCTOSIHUE; 1I€Ha, KOJTMYECTBO, CTOMMOCTb U Ap.):
AHAJIM3UPOBATH U OCMbICJIUBATDH TEKCT 33/1a4H,
nepegopMyJTHPOBATH YCIOBHE, U3BJEKATb HEOOXOIUMBIC
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXIY BEIIMUMHAMU,
CTPOUTH JIOTUYECKYIO LIENIOYKY PACCYKICHUMU.
MopaenupoBarh X0/ PELUICHUS 3a4a41 ¢ TOMOLIBIO PUCYHKA,
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JICHCTBHUSI,
Ha JBIDKCHHE U
MOKYIIKH

CXEMBI, TaOJIULIBL.

IIpuBoauTh, pa3ouparb, OLEHUBATH PA3IMYHBIEC PEIICHNUS,
3aIMCH PEILIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyeckun oneHMBaTh IOJTYyYECHHBIA PE3YyJIbTaT,
OCYLIECTBJISATH CAMOKOHTPOJIb, ITPOBEPSIST OTBET HA
COOTBETCTBUE YCIOBHIO, HAXOAUTH OLINOKH.

Pematp 321241 ¢ MoMoIIbI0 epedopa BCeX BOZMOXKHBIX
BApUAHTOB.

3HAKOMUTHCS ¢ HCTOPHEH pa3BUTHA apu(PMeETUKU

Harnsignas reomerpusi.
JInHUM HA IJIOCKOCTH

12

Touka, nmpsimas,
OTPE30K, JIyY.
Jlomanasi.
N3mepenne 1mHbl
OTpE3KA,
METPUYECKHUE
SJIMHUIIBI
W3MEPEHUS JJTUHBI.

OKpY>KHOCTb U KpYT.

[IpakTrueckas
pabota
«IToctpoenue y3opa
U3 OKPY>KHOCTEW».
Yrou. [psmon,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIJIbL.
N3mepenue yrios.

Pacno3HaBarh Ha yepTexKax, pUCYHKaX, ONUCHIBATD,
VICTIOJIb3YSl TEPMUHOJIOTHIO, U H300PaXKaTh C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IIPSAMYIO, OTPE30K, JIy4,
yr o1, IOMaHyI0, OKPYKHOCTb.

Pacno3naBaTh, NpUBOAMTH NPUMeEPbI OOHEKTOB PEATHHOTO
MUpa, UMEIOIINX (OPMY U3YUEHHBIX PUTYP, OLEHMBATH X
JIMHEVHBIE Pa3MEPBL.

Hcnonb30BaTh JIMHEWKY U TPAHCHOPTUP KAK HHCTPYMEHTHI
JUISL IOCTPOCHUS U U3MEPEHUS: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aIaHHOM JJIMHBI, YTOJI,
3aIaHHOW BEJINYMHbBL, OTKJIAAbIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTb 3aIaHHOTO paJunyca.
MN3006pakath KoHDUTypaLIK TEOMETPUUECKUX (DUTYD

U3 OTPE3KOB, OKPYKHOCTEMN, MX 4aCTEN HA HEIMHOBAHHOM U
KJIETYaTO Oymare; nmpeajiararb, ONMCHLIBATH U 00CY:KAaTh
CIoco0bl, AT OPUTMBI IOCTPOCHHS.

Pacno3HaBarh M M300paxkaTh HA HETUHOBAHHOW U
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[IpakTnyeckas
pabota
«IToctpoenne
YIJIOB»

KJIET4aTON Oymare mpsiMoii, OCTPBIH, TYIOM, pa3BEPHYTHIN
VIJIBbL; CPABHUBATH YTJIbI.

Bb1uncjsTh JNIMHBI OTPE3KOB, IOMAaHBbIX.

IToHMMAaTh U MCIOJIB30BATH NPH PelleHUH 32124
3aBHCUMOCTH MEXY €AMHUIIAMH METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BBIPAXKATH JUIMHY B PA3JIMUYHBIX €IMHULIAX U3MEPECHUSI.
HccnenoBarh purypsl u KOHGUTYpaIUH, UCTIONb3YS

U (POBBIE PECYPCHI

OOBIKHOBEHHBIC TpOOH

48

HpoOb. [IpaBunbHBIC
Y HETIPaBWIIbHBIC
npobu. OCHOBHOE
CBOICTBO J1po0Hu.
CpaBuenue apooeil.
Cnoxenue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CMelianHas
Ipo0b. YMHOXEHHUE
U JIeJIeHHe
O0OBIKHOBEHHBIX
Jpo0eii; B3auMHO-
oOpatHbIe TpoOH.
Pemenne TekcToBBIX
3a7a4, COJIePrKaIInX
npobu. OCHOBHBIE

MonesimpoBath B rpaduuecKkoi, mpeAMETHON Gopme,

C TOMOIIIbIO KOMITBIOTEPA MOHSITHS U CBOMCTBA, CBSI3aHHBIC

C OOBIKHOBEHHOM 1pOObIO.

YuraTh M 3aNMCHIBATH, CPABHMBATh OOBIKHOBEHHBIE IPOOH,
npeaaraTb, 000CHOBBIBATH U 00CY:KIaTh CIOCOOBI
YIOPSA0YMBAHUS IPOOEH.

N3006pakaTh 0OLIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPAWMHATHOU MPSMOM; HCIOJIB30BATh KOOPIUHATHYIO
PSIMYIO JIJIsl CPaBHEHUS IPOOEi.

®opMyJIHPOBATH, 3ANIUCHIBATH € IOMOLIBI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOM IpOOH; HCIOIB30BATH OCHOBHOE
CBOWCTBO pOOU /JIsi COKpAIeHHsI IpOOeil U MpUBEeICHUS
IpoOu K HOBOMY 3HaMEHATEIIIO.

IIpencraBasiTh CMEIIaHHYIO APOOb B BUI€ HEMPABUIHHON U
BBIJICJISITH LIETYIO YacTh YMCIA U3 HEMIPaBUIIbHOM Ipo0u.
BeinosHsaTs apudpmMeruyeckue 1eicTBus

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHATH CBOWCTBA
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3a/1a4M Ha JIpoOH.
[Tpumenenue OykB
JUIS 3aIUCU
MaTeMaTU4EeCKUX
BBIPAKEHUU U
MIPEJIOKEHU N

apuPpMETUYECKUX JEHCTBUMN I palliOHATU3AIUN
BBIYHCIICHUM.

BbINOJIHATH NPUKUAKY U OLEHKY PE3YJIbTAaTa BEIYMCIICHU;
NnpeAJarartb U MPUMEHATH NPUEMBI IPOBEPKH BBIYMCIICHUN.
IIpoBoauTh MCCJIeT0BaAHNSI CBOWUCTB Ipo0€ii, ONTUpasich

Ha YMCJIOBBIE IKCTIEPUMEHTHI (B TOM YHUCJIE C TOMOIIBIO
KOMIIbIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH NPUMeEPbI 1 KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUI.

Pemarthb TeKCTOBBIEC 33/1a4H, COIepkKalUe APOOHBIE TaHHbIC, U
3a/1a4¥ Ha HaXOXKJAEHUE YaCTH LEJIOT0 U LIEJIOro I10 €ro YacTu;
BbISIBJISITh UX CXOACTBA U Pa3/IM4usi.

MopaenupoBaTh X0/ PELUICHUS 3aa4M ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOIHIIBI.

IIpuBonuThH, pa3dupaThb, OLEHUBATDH PA3INYHBIC PEILICHHUS,
3alMCH PEIICHUN TEKCTOBBIX 3aa4.

Kpurnyecku olleHUBATH I10Jy4CHHBIA PE3YJIbTAT,
OCYILECTBISATH CAMOKOHTPOJIb, IPOBEPSISL OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTH OIIHOKHU.
3HAKOMUTHCS ¢ UCTOPHUEH pa3BUTHS apuPMETUKU

Harnsnnas reomerpusi.
MHOTrOyroiabHUKN

10

MHOroyrojabHUKH.
YeTsIpEXYyTroNbHUK,
IPSAMOYTOJIbHUK,
KBaJpar.
[IpakTueckas

OnuceIBaTh, HCNMOJIb3Yysl TEPMHUHOJIOTHIO, H300PakKaTh

C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTh NpUMepPbI 00HEKTOB PEATHBHOTO MUPA, UMEIOITUX
(hopMy MHOTOYTOJIBHUKA, IPIMOYTOJIbHUKA, KBAJIpaTa,

23



denepanpHas pabouas mporpamma | Maremartuka. 5-9 kiraccol (0a30BbIi YPOBEHB)

pabora
«IlocTpoenne
IIPSAIMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpPOHaMH

Ha HEJIMHOBAaHHOU
Oymare».
TpeyronapHUK.
IImomane u
IIEPUMETDP
IIPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJIEHHBIX W3
IPSAMOYTOJIBHUKOB,
€ AMHULIBI
U3MEPEHUS
TUJIOLLAH.
Ilepumerp
MHOI'OYTOJIbHUKA

TPEYrOJIbHUKA, OLEHMBATH UX JIMHEWHBIE pa3MeEpHI.
BbIYHCAATH: IEPUMETP TPEYTOJIBHHUKA, IPSIMOYTOJIBHUKA,
MHOI'OYI'OJIbHUMKA; IUIOIIAAb IPSIMOYT OJIbHUKA, KBaAPaTa.
M300paxkaTh OCTPOYIOJIbHBIE, IPIMOYTOJIBHBIE U

TYIOYT' OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HETMHOBAHHOMW U KJIETYAaTOM Oymare KBajpar u
NPSAMOYTOJIbHUK C 33JJaHHBIMH JJIMHAMU CTOPOH.
HccaenoBars ¢cBOMCTBA IPSIMOYTOJIbHUKA, KBAIpaTa ITyTEM
AKCIIEPUMEHTA, HAOIIOAEHMSI, U3MEPEHUS, MOJEIMPOBAHUS;
CpPaBHMBATh CBOMCTBA KBaJAPaTa U MPSIMOYTOJIbHUKA.
KoHcTpynpoBars MaTeMaTH4eCKHE NPeII0KeHUsI

C IIOMOILBIO CBSI30K «HEKOTOPBI», «I11000i1». PacmosnaBaTh
VICTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O MHOI'OYrOJIbHUKAX,
NPUBOAUTH NPUMeEPbI U KOHTPIIPUMEDHI.

HccaenoBars 3aBHCMMOCTD IUJIOIIAAN KBaJpaTa OT JJIUHbI
€ro CTOPOHBL.

Hcnonb3oBaTh CBOMCTBA KBAAPATHOW CETKU JJI IOCTPOCHUS
¢buryp; pa3douBaTh NPIMOYTrOJIbLHUK HA KBAJPATHI,
TPEYTrOJIbHUKH; COCTABJATH (PUTYphI U3 KBAAPATOB
OPSAMOYTOJFHUKOB M HAXOAUTh WX IJIOUIa/1b, Pa30UBaTh
(Gurypbl Ha NPSIMOYTOJIBHUKHU U KBAJPAThl U HAXOAUTh UX
IUIOIIAb.

BeIpakarh BeIUYUHY IUIOIIAAN B PA3JIMYHBIX €IUHULAX
U3MEPEHUSA METPUUYECKOU CUCTEMBI Mep, IOHUMATDH U
HCI0/Ib30BATh 3aBUCUMOCTH MEXy METPUYECKUMU
€AUHULIAMYU U3MEPEHUS TIJIOIIAH.
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3HAKOMHUTBLCH ¢ MPUMePaMM MPUMeEHEHMsI TUIOIIaau 1
nepuMeTpa B MPaKTUYECKUX cuTyanusax. Pemars 3aqauu

13 peajibHOM JKU3HM, MPeAJIaraTtb i 00CyKAaTh pa3JIudHbIe
CIOCO0bI pEIICHUS 3a1a4

JlecsTuanbie 1pooH

38

JlecaTruHas 3auch
npobeii. CpaBHEHHE
JeCATUYHBIX
TPOOeEii.

JlevicrBust

C IECATUYHBIMHU
JTPOOSIMH.
OkpyriieHue
JECATHYHBIX
TpoOeH.

Pemenune TeKCTOBBIX
3a7a4, CoJIep KaIlMNX
npoou. OCHOBHBIE
3a/1ayu Ha ApoOH

IIpeacraBasiTh 1eCATUYHYIO IPOOb B BUJIE OOBIKHOBEHHOM,
YHUTATH U 3aMUCHIBATH, CPABHUBATD JICCATUYHBIE TpOOH,
npeaiararb, 000CHOBBIBATH U 00CYKAATh CIIOCOOBI
YIOPSIOUUBAHUSA JECITHUHBIX APOOEH.

N300paxath gecaTuuHbie 1poOU TOUYKaMU Ha KOOPAMHATHOM
MIPSAMOM.

BbISIBJIATH CXOACTBA M PA3JIMUYMA MPABUI apu(PMETHUIECKUX
NENUCTBUI C HATypaJbHBIMH YHCIIAMH U AECATUYHBIMU
Ipo0sMU, OOBACHSTH UX.

BbInoHATH apu(MeTHUECKUE TEUCTBUS C JECATUIHBIMU
Ipo0sIMU; BBITIOJIHATH NPUKHUIKY M OLEHKY pe3ysbTara
BBIYNCJICHUN.

IIpumensaTs cBoiicTBa apudMeTHIESCKUX JCHCTBUIN

JUISL PALIMOHAIIA3AIMN BBIYHUCICHUMN.

IIpuMeHATH NPABWIO OKPYIJIEHUS JIECATUYHBIX APOOEH.
IIpoBoaUTH HCCIEIOBAHNS CBOWCTB JAECATUYHBIX APOOCH,
OMUPASICh HA YUCIIOBbIE SKCIIEPUMEHTHI (B TOM UHCIIE

C MIOMOIIIbIO KOMITBIOTEPA), BBIABUIATh T'MIIOTE3bI U
IPUBOJIUTH UX OOOCHOBAHMUSI.

PacnozHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUM.
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Pemathb TekcTOBBIE 337a4H, CoAepKallue IpoOHbIe JaHHbIE, U
Ha HAaXOKJIEHHWE YaCTH LEJIOr0 U LIEJIOrO I10 €ro 4YacTH;
BbISIBJIATH UX CXOACTBA U Pa3jIn4msl.

MoaeaunpoBaTth X0/ pelICHUs 3a0a4H C TIOMOIIBIO PUCYHKA,
cxembl, Tabmuupl. [IlpuBoaNTH, pa3dupaTh, OLIEHUBATH
pa3IMYHbIE PELICHUS, 3aIIMCH PEILIEHUN TEKCTOBBIX 3a/1a4.
OnepupoBaTth APOOHBIMU YHCIAMH B PEAJIbHBIX )KU3HEHHBIX
CUTYaLUsX.

Kpuruyecku oneHUBATH ITOIYyYEHHBIN PE3YyJIbTAT,
OCYLIECTBIIATh CAMOKOHTPOJIb, IIPOBEPSASI OTBET

Ha COOTBETCTBHE YCIIOBUIO, HAXOUTh OIIMOKH.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTHA apu(PMETUKU

Harmnsimaas reomerpusi.
Tena u ¢purypsi
B IPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o006paxenue
MHOT'OTPaHHUKOB.
Mopnenu
MPOCTPAHCTBEHHBIX
TeL
[IpsAmMOyTroabHBIN
napajuieJaenunen,
Ky0. Pa3BépTku KyOa
U Mapajienenunesaa.
[IpakTrueckas
pabora «Pa3BépTka
KyOay.

O06béM KyOa,

PacnozHaBaTh Ha yepTexkax, pUCYHKAX, B OKPY KaroLeM
MHpe IpSIMOYTOJbHBIN Mapasienenumnen, Kyo,
MHOTOI'PaHHUKH, ONMUCHIBATD, HCIOJb3YH TEPMHUHOJIOTHIO,
OLIEeHMBATD JIMHEHHBIEC Pa3MEPBHI.

IIpuBoauTh NpuMepbl 00BEKTOB PEATLHOIO MUPA, UMEIOIINX
(opMy MHOrOrpaHHHKa, MPSIMOYTOJILHOTO MapalljieNienumesa,
KyoOa.

N300paxath KyO Ha KIeTyaTol Oymare.

HccaenoBaThb cBoiicTBa Ky0a, IPSIMOYTOJIBLHOTO
napajuieJIenuIie1a, MHOTOTPAaHHUKOB, UCTIOJIb3Yys MOJIEIIH.
PacnozHaBarh M M300paxxkaTh pa3BEPTKH KyOa u
napauienenumnena. MogeaupoBaTh Ky0 U apasuiesenumne,
u3 OyMaru u nNpoyux MaTepuaioB, 00bSICHATH CIIOCOD
MOJIEJTUPOBAHUSI.
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MPSIMOYTOJIBHOTO
napasuiesienumena

Haxoaures u3MepeHus, BbIYUCIAATH IUIONIA/Ib IOBEPXHOCTH;
00bEM Kyba, MPSMOYTOJILHOTO TTapaJlJIeIeIIUIe/1a;
HCCJIeI0BATHh 3aBUCUMOCTh 00bEMa Ky0a OT JIJTUHBI €ro
pebpa, BLIABUTaTh U 000CHOBBIBATH I'UIIOTE3Y.
Ha0aropaTs 1 IpOBOANTH AaHAJIOTHM MEXK]1Y OHITUIMU
Iomaad 1 00bEéMa, epuMeTpa 1 IO N TTOBEPXHOCTH.
Pacno3HaBaThb UCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS

0 MHOTOI'PAHHUKAX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.
Pemrars 3aa4m u3 peaabHOM )KU3HU

[ToBTOpeHue U 0000IICHIE

10

[ToBTOpEHUE
OCHOBHBIX ITOHSTUMN
Y METOJIOB Kypca

5 KJacca,
000011IeHNE 3HAHUH

BbIYHCAATH 3HAUECHUS BBIPAKCHUM, CONEPHKALTUX
HaTypaJibHbIE UKciia, OOBIKHOBEHHBIE U JECSITUUHBIE Apo0H,
BBITIOJHATH TPEOOpa30BaHUs YHCEN.

Bp10upaTh c11ocod cpaBHEHUS YUCET, BBIYUCIICHUM,
NPUMEHSITH CBOMCTBA apU(PMETUIECKUX TCUCTBHIMA

JUISL pAlMOHAIN3aLUHU BBIYHCIICHU M.

OcylecTBasiTb CAMOKOHTP0JIb BBIIIOJHSAEMBIX AEHCTBUU U
CaMOIIPOBEPKY pE3yIbTaTa BEIYMCICHUN.

PemiaTp 3a1a4M 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA JJIs PEeIICHUS 3a1a4 U3 JPYTUX
y4eOHBIX TPEIMETOB.

PemaTs 3a1a4u pa3HbIMH CIIOC00AM U, CPABHUBATH -
CIoco0bI penieHus 3a/1a41, BHIOMPATh PpalMOHAIbHBIN
crocod

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC
HanmenoBanue paznena |Komnuectso OcHoBHOE OCHOBHbBIE BUJIbI JEATECIIBHOCTH 00YYaIOIMNXCS
(Tembl) Kypca 4acoB COJZIEp)KAHUE

HatypanbHble uncia 30 ApudmMernaeckue BoInosHATh apuMeTHUecKHe TeiiCTBUS C MHOTO3HAYHBIMU
EefCTBUS HATypaJbHBIMHU YHCIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMH BBIPOKECHHUH CO CKOOKaMM U 0€3 CKOOOK; BHIYMCJIATH
HaTypajJbHbIMU 3HAYEHUS BRIPOKCHUH, COJEPIKAINX CTEICHH.
yuciaamu. YuciioBble | BbINOJHATH NPUKHUIKY U OLEHKY 3HAUYCHHUI YMCIOBBIX
BBIPKCHUS, BBIPOKCHUH, IPUMEHATH NPUEMBI IPOBEPKH PE3yIbTaTa.
TIOPSIJIOK JICCTBUH, Hcnonb30BaTh NpH BLIYMCIEHUAX TIEPEMECTUTEIHHOE U
HCITOJIb30BaHHE COUYETATEIBPHOE CBOMCTBA CII0KCHUS U YMHOXKCHHS,

CcK0OOK. OKpyrieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbie
YHCa; HanOOJIbIINI
00N IeTUTENIb U
HanMEHBIIIee 00IIIee
KpaTHoE.

JlenuMocTs CyMMBI U
MIPOU3BE/ICHUSI.
Jlenenue

C OCTaTKOM.
PenieHne TeKCTOBBIX
3a7a4

pacrnpeeuTeIbHOE CBOMCTBO YMHOXKEHUSI OTHOCUTEIBLHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX TEUCTBHM.
HccnenoBarh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTD

YU CJIOBBIE YKCIIEPUMEHTHI, BBIIBUTATHh U 000CHOBBIBATH
TUIIOTE3bI.

D opMyJIUPOBATH ONpe/IeJIeHUsl IeUTEI U KPaTHOTO,
HauOOJIBIIET0 OOIIETO ACIUTENS U HAUMEHBIIIETO 00IIEeTro
KpPaTHOI'0, IPOCTOr'0 U COCTABHOI'O YUCEN; UCIIOJIb30BATh 3TH
MOHSITUS IPU PEUICHUHU 3aa4.

IIpuMeHATH aJAropuTMBbI BRIYUCICHUSI HAUOOJIBIIET0 00IIEro
JIEUTENS] 1 HAUMEHBIIIET0 00I1Ier0 KPaTHOTO ABYX YHUCEIL,
AITOPUTM PA3NIOKEHUS YKCIIa HAa MPOCThIE MHOXKUTEIH.
HccnenoBaTh ycinoBus 1eIMMOCTH Ha 4 1 6.

HccaenoBarb, 00Cyka1aTh, (POPMYJIMPOBATH U
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000CHOBBIBATH BBIBOJ O Y¢THOCTH CYMMBI, ITPOM3BECHHUS:
JIBYX YETHBIX YHUCEII, IBYX HEYETHBIX YUCIIE, YETHOTO U
HEUETHOI'O YHCEI.

HccaenoBars CBOMCTBA JETMMOCTH CYMMBI M ITIPOU3BEICHUS
YHCel.

IIpuBoAMTH PUMEPBI YUCEII C 3aITAHHBIMUA CBOMCTBAMU,
Pacno3HaBaTh BEPHbIE U HEBEPHbIE YTBEPKICHUS

O CBOWCTBAX YHMCEJI, ONPOBEPraTh HEBEPHBIC YTBEPXKACHUS
C MOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpyupoBaTb MaTeMaTH4eCKuUe NP eAJI0KeHHsI

C TIOMOILBIO CBSI30K «H», AN, «ECIIH..., TO...».

Pemiath TEKCTOBBIC 3a/1aUM, BKIIOUAIOIIME TTOHATHUS
JIEIMMOCTH, apu(PMETHIECKUM CITIOCOOOM, UCTIOIh30BaTh
nepebop BceX BO3MOXKHBIX BApUAHTOB.

MoneaupoBarhb X0/ PEUICHUS 33/1a4 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBL.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS,
3alMCH PEIICHUN TEKCTOBBIX 3aa4.

Kpurnuyeckn oneHMBATH MMOJYYEHHBIN PE3yJIbTAT, HAXOIUTh
OIMOKH, OCYITIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIOBUIO

HarisiiHas reomeTpus.
[IpsiMbI€ HA TIIIOCKOCTH

[lepnieHAMKYISIpHBIE
psIMBIE.
[lapaymenbHbie
psIMBIE.
Paccrostnue mexny

Pacno3HaBaTh Ha yepTe)Kax, pUCYHKaX CIlydal B3aHMHOTO
PACIIOJIOKEHHS IBYX MPSMBIX.

N300paxkarh ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOW U KJIETYaTOM Oymare JBe epeceKaromuecs
MpsIMBIE, IBE MAPAIIIEIbHbBIC MIPSIMBIE, CTPOUTH MPSIMYIO,
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IBYMs TOUKAMH,
OT TOYKH JI0 IPSAMOW,
JUIMHA MapuipyTa

Ha KBAJIPaTHOM CETKE

NEPICHINKYISIPHYIO JaHHOM.

IIpuBoauTH NPUMeEPHI NAPAIIETBHOCTH U
NEPIEeHIUKYISIPHOCTH MPSAMBIX B POCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX NEPIECHIUK YIS PHbIE U
napa’jelibHble CTOpOoHbl. M300pakaTh MHOTOYT OJIbHUKU

C mapasiebHbBIMU, IEPIEHIUKYIIPHBIMU CTOPOHAMU.
HaxoauThb paccTossHUE MEXY IBYMs TOUKaMHU, OT TOUKH
110 TIPSIMOM, IJIMHY IYTH HAa KBaJIPaTHOM CETKE, B TOM YHCIIE
UCIOJIb3Ys HU(POBBIE pecypchl

Jpobu

32

OOBIKHOBEHHAs
JIpo0b, OCHOBHOE
CBOICTBO JIpo0OH,
COKpalieHue 1pooeil.
CpaBHeHME U
YIIOPSIOUMBAHIC
TpoOei.
JlecaTranbIe TPpOOH
U MeTpHYecKas
cUCTEMA Mep.
Apudmernyeckue
JICUCTBHUSA

¢ OOBIKHOBEHHBIMU
U IECITUYHBIMU
JTPOOSIMH.
OTHo1IeHHE.
JleneHue B JaHHOM

CpaBHMBAThH M YIIOPSIA0YHBATH JIpoOH, BLIOMPATH CIIOCO0
CpaBHEHHUS JIpOOEH.

IIpeacraBasTh AeCITUYHBIC APOOU B BUE OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJIb30BATH
IKBUBAJIEHTHbIE MpeCTABJeHUs IPOOHBIX YHCEN MPU UX
CpaBHEHUH, MPpHU BbIUUCIeHUsIX. Mcob30BaTh JECATUUHbBIC
poOu mpu NMpeoOpa30BaHUU BETUYNH B METPUUECKOMN
CUCTEME MEP.

BoInmotHATH apuMeTHYCCKUE JeHCTBUS

C OOBIKHOBEHHBIMH U JECATUUHBIMU JPOOSMHU.

BbIuncjasTh 3HaYCHUS BBIPAXKEHUH, COAEPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, BBITIOIHSATD
npeoOpazoBaHus JpoOeil, BLIOUPATH CIOCO0, MPUMEHSATH
CBOIicTBa apu(PMETUUECKUX ACUCTBUM ISl palliOHAIU3AI[UU
BBIYHCIICHUM.

CocTaBisITh OTHOLICHUS U IPOMOPLINHY, HAXOAUTH
OTHOILIEHHUE BEJINYHH, JIETUTh BEIMYNHY B IAHHOM
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OTHOIIEHUHU.
Macira0,
ITPOTIOPLIUSL.
[ToHsTHE IPOLIEHTA.
Bpruncnenue
MPOIIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI T10 €€
MPOLICHTY.

Pemienne TekCcTOBBIX
3a/1a4, COJICpIKAIINX
JpOOH U MPOLIEHTHI.
[IpakTrueckas
pabora «OTHoI1IEHNE
JUTMHBI OKPYXHOCTH
K €€ 1uaMeTpy»

OTHOILICHUU.

HaxoauTh 3KCIEPpUMEHTAJIBHBIM MYTEM OTHOIIEHUE AJIMHBI
OKPY>KHOCTHU K €€ JUaMETpy.

HNutepnperupoBaTh MaciTad Kak OTHOIIICHHUE BEIUYMH,
HAXOAMTHh MAcIITAO TJIaHa, KAPThI U BEIYUCIISITH PACCTOSIHUSA,
UCIIOJIb3Yys MacIuTao.

OO0BACHATD, YTO TAKOE MIPOIICHT, YIIOTPEOIIATH 000POTHI peun
CO CJIOBOM «ITPOIICHT». BhIpamaTh MPOIEHTHI B IPOOSX U
JIpoOM B MPOLEHTaX, OTHOLIEHUE JBYX BEJIMYUH B MIPOLICHTAX.
BbIYUCAATH OPOLIEHT OT YKCIIA U YUCJIO T10 €ro MPOIEHTY.
Oxpyrasitb JpoOH U MPOLIEHTHI, HAXOJIUTh MPUOJINKEHUS
YHUCeJL

Pemathb 3a1a4u Ha 4acTH, IPOLIEHTHI, TPONOPIUH,

Ha HaXOXKJIeHHEe ApoOu (ITPOLIEHTAa) OT BEJIMUYMHBI U BEJIMYHUHBI
1o e€ 1podu (MPOIEHTY), APpoOH (MPOIEHTA), KOTOPBIHA
COCTaBJISIET OJIHA BeIMYMHA OT Apyrou. IlpuBoaurs,
pa3dupaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS, 3aITUCU
pELIEHN TEKCTOBBIX 3a/1a4.

N3Baexkats uHopManmuio 13 Ta0JIUIl U JUarpamm,
UHTEPIPETUPOBATH TAOJIUYHbBIC JaHHBIE,

OTpeeNATh HauOOobIlIee U HaUMEHbIIIEe

U3 IIPEACTABIECHHBIX JAHHBIX

Harnsnnas reometpus.
Cummerpus

OceBas cuMmeTpHs.
LentpanpHas
CUMMETPHUSL.

Pacno3zHaBaTh Ha UepTeKaX U U300PAKEHUSIX, H300PaAKATH
OT PyKH, CTPOUTH C TIOMOIILI0 HHCTPYMEHTOB (PUTYDPY
(OTpe30K, JIOMaHyI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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[locTpoenue
CUMMETPHUYHBIX
buryp.
[IpakTrueckas
pabota «OceBas
CUMMETPHSD.
Cummerpus

B IIPOCTPAHCTBE

OKPYKHOCTb ), CHAMMETPUYHYIO JAHHON OTHOCUTEIILHO
IPSAMOM, TOUKHU.

HaxonuThs npuMepbl CHMMETPUU B OKPYXKAIOIIIEM MUDE.
MoneaupoBathb u3 6ymaru ase GUrypbl, CAMMETPUYHbIE
OTHOCHTEJIHHO MPSMOii; KOHCTPYHPOBATH T€OMETPUICCKUE
KOH(UTYpaIliH, UCTIONb3ys CBOHCTBO CHMMETPHH, B TOM
YHCIIE C TIOMOIIBI0 IU(POBBIX PECYPCOB.

HccnenoBaTh cBOMCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CHMMETpPHE, UCTIONB3YS IKCIIEPUMEHT, HaOII0/ICHNUE,
MOJIETTUPOBAHUE.

OO00CHOBBIBATH, ONIPOBEPIaTh C TOMOIIBIO KOHTPIPUMEPOB
YTBEPXKIACHUS O CHMMETpUH (puryp

BoipaskeHust ¢ OykBaMu

[Tpumenenue 6ykB
JUISL 3aITUCH
MAaTEMATHYECKUX
BBIPAKCHUU U
MPEIJIOKECHU M.
bykBeHHBIE
BBIPAXKCHUS U

YU CJIOBBIE
MO/ICTAaHOBKHU.
bykBeHHbIE
PaBEHCTBA,
HaxO0XKJEHUE
HEN3BECTHOTO

Hcnonb3oBaTh OYKBBI 1151 0003HAUECHUS YUCEN, TIPU 3aMMUCH
MaTeMaTHIECKUX YTBEP)KJICHUH, COCTABISATh OYKBEHHBIC
BBIPAXEHMUS 110 YCJIOBHUIO 3aa4H.

HccaenoBaTh HECIIOKHBIE YHCIIOBBIC 3aKOHOMEPHOCTH,
UCIIO0JIH30BaTh OYKBHI JJISI MX 3aIUCH.

BbIunc/siTh YUCIIOBOE 3HAUCHNE OYKBEHHOTO BBIPAXKEHUS
IIPH 33JIaHHBIX 3HAYCHUSIX OYKB.

3anuchiBaTh GOPMYJIbI: IEpUMETPA U TUIOIIAIH
NPSAMOYTOJIbHUKA, KBaJpaTa; JJIMHBI OKPYKHOCTH, TUIOIIAIN
KpyTa; BBINOJHSITH BHIYMCJIAEHHS 110 3TUM (popMynam.
CocTaBasitb (pOpPMYJIbl, BHIPAKAOIINE 3aBUCUMOCTH MEKITY
BEJIMUMHAMM: CKOPOCTb, BPEMS, pPACCTOSTHUE; 1I€HA,
KOJIMYECTBO, CTOMMOCTD; MPOU3BOIUTEIILHOCTD, BpEMsI, 00bEM
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KOMITOHEHTA. pabOoThI; BBIMOJIHATH BHIYUCIICHUS 110 ATUM (DOpMyTiam.
DopmyITbI HaxonuTh HEM3BECTHBIN KOMIIOHEHT apU(PMETHIECKOTO
JNEUCTBUSA
Harnsiiaas reomerpust. 14 YeTbIpEXYTOJIbHUK, MN3006pakaTh Ha HEIMHOBAHHOM W KJIETYaTOM Oymare
@uUrypsl Ha MIIOCKOCTH IIPUMEPBI C MCTOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YEThIPEXYTOJIbHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C IapaJjIebHbIMU, NIEPIICHAUKYIISIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTUaroHaiei.
N3mepenue yrios.
Bunaer
TPEYTrOJIbHUKOB.
[lepumertp
MHOT'OYT'OJIbHUKA.
[Tnomans Guryps.
Dopmyiibl
nepuMeTpa u

IO AU
MPSMOYTOJIbHHKA.
[pubnmxénnoe
WU3MEPEHUE IO/
dburyp.
[IpakTrueckas

CTOPOHAMHU, MPSMBIMHU YTJIAMU U JIp., pAaBHOOEIPEHHBIN
TpeyroipHuk. Ilpennarare u 00Cy:k1aTh CIOCOOBI,
AJITOPUTMBI IOCTPOCHMUS.

HccnenoBarh, UCTIONB3YS HIKCIIEPUMEHT, HAOIIIOICHHE,
MOJEIUPOBAHNUE, CBOMCTBA IPSIMOYT OJIbHUKA, KBAApaTa,
pa30uBaTh Ha TPEYrOJIbHUKU. OOOCHOBBIBATH, ONPOBEPraTh
C IIOMOILBIO KOHTPIIPUMEPOB YTBEPKICHU

O IPSIMOYT OJIbHUKE, KBaIpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

HN3mMepsAaTh M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YMCJIE B MHOTOYTI'OJIbHUKE, CPABHMBATH YIJIbL;
PaCIo3HaBATh OCTPBIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.
PacnoznaBarsb, H300paxaTh OCTPOYIOJbHBIHI, IPIMO-

YT OJIBHBIN, TYMIOYT'OJIbHBINA, pABHOOESPEHHBIMH,
PaBHOCTOPOHHUM TPEYTOJbHUKH.

BeruncjasaTh nepuMeTp MHOIOYTOJIbHUKA, TJI0MIA/Ib
MHOT'OYTOJIbHUKA pa30UEeHUEM Ha MPSMOYTOJIbHUKH,
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pab6ora «Ilnomaas
Kpyra»

Ha paBHBIC (PUTYPBI, KCIIOIB30BATH METPUUCCKUE CTUHUITBI
W3MEpPEHUS JTMHBI U TIIOIAIH.

Hcnoab3oBaTh NpuOIMAKEHHOE M3MEPEHHE JUIUH U
TIomael Ha KiaeT4aTon Oymare, mpuOImKEHHOE U3MEPEHUE
JUTMHBI OKPYXKHOCTH, TIIOMIAU Kpyra

[looxxurepHbBIE U

OTpHUIATCIIbHBIC YHCJIa

40

Ilenbie uncna.
Monayns yncia,
reoMeTpHUYecKast
WHTEpIpeTaLus
MOyJIs1. YucioBbIe
MIPOMEKYTKH.
[TomoUTEIbHBIC U
OTPUILIATEIILHbIE
yucia. CpaBHEHUE
MTOJIOKUTENBHBIX U
OTPUIIATEIILHBIX
YHCEJL
Apudpmernueckue
JICUCTBUS

C TIOJI0KUTECILHBIMU
U OTpUIATEIbHBIMU
YHCIIaMH.

PernieHne TeKCTOBBIX
3a7a4

IIpuBoaAMTH NPUMeEPHI UCIIOIB30BAHUS B PEATIbHON KU3HU
MTOJIOKUTENBHBIX U OTPULATENBHBIX YUCET.

HN300paxkars 11e51ble YKCIa, MOJI0KUTEIbHbBIC U
OTPHUIATEIIbHBIE YMCIIAa TOUKAMU HA YHCJIOBOU MPSIMOU,
HCI0JIb30BAaTh YHCIOBYIO MPAMYIO ISl CDABHEHUS YU CETL.
IIpuMeHsITH NpaBUJIA CPABHCHUS, YIIOPSAA0YNBATD 1IEJIbIE
YHCla; HAXOAUTh MOAYJIb YHCIIA.

DopMyJIMPOBATH NPABMUJIA BEIYMCIICHUSA C ITOJOKUTEIbHBIMA
Y OTPULIATEIIbHBIMU YHCJIAMU, HAXOAUTH 3HAYECHUS
YHCJIOBBIX BBIPAXKEHUM, COAEPXKAIIUX JCUCTBUS

C MOJIOKUTEJIbHBIMU ¥ OTPUIATEILHBIMU YHUCIIAMH.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHUS

JUTsI ipeoOpa3oBaHMs CyMM M MIPOU3BEICHUN
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Hpe,IICTaBHeHI/IC JaHHBIX

[IpssmoyrospHas
cucTreMa KoopiuHaT
Ha TJIOCKOCTH.
Koopaunatsl Touku
Ha TJIOCKOCTH,
abcuucca 1
OpJMHATA.
CronbuaTsie 1
KpPYTroBbl€
JMarpaMMBbl.
[IpakTrueckas
pabora «Iloctpoenue
JarpaMmm».
Pemienne TekCTOBBIX
3a/1a4, COAEPKAIINX
JTAaHHBIE,

OO0BSICHATH U MJTIOCTPUPOBATH MOHATHE TPSIMOYTOIbHON
CHUCTEMBI KOOPAMHAT HA IIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTh Ha KOOPJIMHATHOM TUIOCKOCTH
TOYKH U (PUTYPHI 110 33JITaHHBIM KOOPJIMHATAM, HAXOAUTh
KOOPJIUHATHI TOUYEK.

Yurath cToI0UaThIE U KPYTOBBIC TUarpaMMBbl;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOYATHIC
nuarpammel. Ucnonb3oBaTh HHG OpManuio,
MIPENICTABICHHYIO B TAOMUIAX, HA AHArpaMMax Jisl PerieHus
TEKCTOBBIX 33/1a4 U 33/1a4 U3 PEATbHOU KU3HU

MPEJCTABICHHBIC
B Ta0IMIax U
Ha uarpammax
Harnsignast reomerpust. [IpsAMOyTONBHBIN Pacno3HaBarh Ha yepTexKax, pUCyHKaxX, ONMUCHIBATH
@urypsl B IPOCTPAHCTBE MapajuielIeuIe], nMpaMuly, IpusMy, HUIUHIP, KOHYC, 11ap, H300PaxKaTh UX

KyO, pu3Mma,
nupamMuia, KOHyc,
UIMH/P, ap U
cdepa.
N300paxeHue

OT PYKH, MOAEJIMPOBATH 13 OymMaru, jIacTHUJIMHA, IPOBOJIOKU
u 1p. IlpuBoauTh NpruMepbl 00BEKTOB OKPYKAIOIIET0 MUPA,
UMeEIoUNX (OpMbI Ha3BaHHBIX TEJ.

Hcnonb30BaTh TEPMUHOIOTMIO: BEPIINHA, PeOPO, TPaHb,
OCHOBAHME, BBICOTA, PAINYC U JUAMETP, pa3BEPTKa.
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IIPOCTPAHCTBEHHBIX
dburyp. [Ipumepsr
pa3BEPTOK
MHOTOI'PaHHHUKOB,
UJIMHAPA U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
MoeJen
IIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00BnEMa;
CTMHUITBI H3MEPCHUS
o0BpéMa. O0BEM
PSIMOYTOJIBHOTO
napajuieNienumnena,
Ky0a, hopmyiibl
00béMa

N3yuaTs, HCIOB3YS SKCIEPUMEHT, HAOTIOIEHUE, U3MEPEHHE,
MOZEJIIMPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONUCHIBAThH
CBOICTBA HAa3BaHHBIX TEJl, BHISIBJIATH CXOACTBA
Pa3JIHYUA: MEXIY IUPAMUION U TIPU3MOM; MEXIY
LUJIMHIPOM, KOHYCOM U IIapOM.

Pacno3HaBarh pa3BEPTKU Napajiesenuiea, kKyoa, Npu3msl,
NMpaMHU/Ibl, KOHYCa, WIMHAPA; KOHCTPYHMPOBATh JaHHbIE
TeJla U3 Pa3BEPTOK, CO34aBATh UX MOJEIIU.

Co3aaBaTh MO/1€JIM IPOCTPAHCTBEHHBIX PUTYp (13 Oymard,
IIPOBOJIOKH, IJIACTHIIMHA U JIp.)

N3mepsaTs Ha MoaeIsiX: IIMHBI pEOEp MHOTOTPAaHHUKOB,
JUaMeTp mapa.

BoiBoauTh (hopmyay 00bEMa IPSIMOYTOJIBHOT O
napajuienenunena.

Boruncasite no popmysaam: 00bEM NPSIMOYTOIBHOTO
napajienenumena, Kyoa; uCrojib30BaTh €IMHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABIICHHBIX U3 KYOOB,
napaJyIesICUIIE0B; pelaTh 324241 C PEATbHBIMU JaHHBIMU

[ToBTOpeHue, 006001IeHNE,
cUCTeMaTH3aIUs

20

[loBTOpEHNME
OCHOBHBIX ITOHSITHI
1 METOJIOB KYPCOB S
1 6 KJ1acCOB,
00001IeHne U
CHCTEMAaTH3aIUs
3HAHUI

BbruncjasTh 3HaYCHUS BBIPAXKECHUH, COAEPKALIUX
HaTypaJbHbIE, LIENIbIE, IOJI0KUTEIIBHBIE U OTPULIATEIIbHBIC
qKClia, OOBIKHOBEHHBIE U IECATUYHBIE IPOOU, BBIIIOJIHATh
peoOpa3oBaHUs YUCEN U BRIPAKECHUM.

Bri0upath cnocod cpaBHEHUs YUCEIl, BBIYUCICHUH,
NPUMEHSITh CBOMCTBA apU(PMETUUECKUX TEUCTBHI

JUISL pAalMOHAJIN3ALMY BBIYHCICHUN.
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Pemiarp 3a1a4M U3 peajbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T pEIeHUs 3a1a4 U3 IpYrux
MPEIMETOB.

PemiaTh 3aga4u pa3HbIMHE CIIOCO0AMH, CPABHUBATD,
BbIOUPATH CIOCO0OBI PEIICHUA 3a]a4YH.

OcyuecTBasITh CAMOKOHTP0JIb BBIIIOJHSAEMBIX ACHCTBUU U
CaMOIIPOBEPKY PE3YJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITIACCAX

HOACHUTEJIBHAS 3AIIMCKA

Anre0pa sIBIsIETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
OHa 00€cTeurnBaeT M3YUYCHUE IPYTUX NUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTrO, TaK H
T'YMaHUTapHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO ISl TIPOJIOIAKEHUSI 00pa30BaHUs U
B TMIOBCEJAHEBHON >Ku3HU. Pa3BuTne y oOyuaromuxcs Hay4yHBIX MpeICTaBICHUN
O TMPOMCXOXKJICHUH M CYIIHOCTH alreOpandecKkux aOCTpakIiuii, Crocod0e OTpakeHUs
MaTeMaTU4YeCKOM HAayKOW SIBJCHUUW M TMPOIECCOB B NPHUPOJE U OOIIECTBE, POJH
MaTEeMaTUYeCKOro MOJCIMPOBAHUS B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PECHHS W Ka4yeCTB MBINUICHUS, HEOOXOIUMBIX
JUTSI afianTallii B COBpeMeHHOM 1 poBoM obmiecTBe. M3ydueHue anreOpsl oOecrieunBaer
pa3BUTHE YMEHHsI HaONIOAaTh, CpPaBHUBATH, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHSI, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEUCTBUS UM BbBIBOJBI, (QopMyIupoBaTh yTBepkaeHHs. (OcBoeHHE Kypca anreOpsl
o0ecreynBaeT Pa3BUTHE JIOTHYECKOTO MBIIUICHHUS OOYJarONIUXCs: OHU HCIIONB3YIOT
JNETyKTUBHBIE W HWHAYKTHUBHBIE pPacCyXJCHUs, O0000IEHHE W KOHKPETU3AIHIO,
abctparupoBanue u ananoruro. O0ydeHue anredpe npeanonaraeT 3HaUUuTEeIbHbIN 00bEM
CaMOCTOSITEILHOM JIEATEIbHOCTU 00YyYaIoIIUXCsl, TOATOMY CaMOCTOSATEIILHOE PEILICHHE
3a]a4 SBJSIETCS pealn3alel 1eATeTbHOCTHOTO MPUHLIUIIA 00yYe HUSI.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» ajii OCHOBHOT'O OOIIEro
o0pa3oBaHUsI OCHOBHOE€ MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOJUYECKUE JIMHUU:
«Hucna v BBIMUCICHUSY, K ANITeOpandecKre BEIPAKECHUS, «Y paBHEHUSI K HEPABEHCTBAY,
«Dynkiuny. Kaxngas u3 3TUX COAEPKATEIbHO-METOIWYECKUX JIMHUU pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCUCTBYS C APYTUMU €ro JTUHUSIMU.
B xone nzyuenust yaeOHOro Kypca 00ydaronuMcs TPUXOUTCS JIOTUYECKH PacCyK/1aTh,
UCIIONb30BATh TEOPETUKO-MHOKECTBEHHBIA f3bIK. B CBS3M C 3TUM B MpOrpaMmy
ya4e0HOTO Kypca «AJredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pa3liefiax MaTeMaTH4ecKoro oOpa3oBaHHUS U CIOCOOCTBYIOLIUE
OBJIQZICHUIO OOYYaIOIIUMKCS OCHOB YHHUBEPCAJILHOIO MAaTEeMaTHYEeCKOro  s3bIKa.
ConepxaTeIbHOU U CTPYKTYPHON OCOOEHHOCTBHIO yU4eOHOTO Kypca «Anredpay sIBIsSeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Hucna U BBIYUCICHUSD CIYKUT OCHOBOW Ui JTajbHEUIIIETO
U3y4YEHUSI MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIONIUXCS JIOTUYECKOTO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHS TOJb30BATHCA AITOPUTMAMHU, a TaKKe
NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX /Ji IMOBCEIHEBHON >KH3HU.
Pa3Butre MOHSTHUS O YKCIIE HAa YPOBHE OCHOBHOI'O OOIIEro OOpa30BaHUS CBSI3AHO
C palMOHAJIBHBIMU W HPPAIMOHATIBHBIMU YUCIaMH, (HOPMHUPOBAHUEM IIPE/ICTABICHUI
O JICUCTBUTEIBLHOM 4YHUCJE. 3aBepIICHUE OCBOCHHUS YHCIOBOM JIMHUU OTHECEHO
K cpeHeMy 00111eMy 00pa30BaHuIO.
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Conepkanue ABYX alreOpanuecKux JUHUNA — «AnreOpanueckue BBIPAXKEHUS» U
«YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTeMaTU4YEeCKOro arnrapara, HeOOXOAMMOTO JIs PEIICHUS 3a]]a4 MaTEMAaTHUKU, CMEKHBIX
MPEAMETOB U MNPAKTUKO-OPUEHTUPOBAHHBIX 3aJady. Ha ypoBHE OCHOBHOI'o OOIIEro
oOpa3oBaHUsl Y4EOHBIM MaTepuana TPYINIUPYETCS BOKPYT PALMOHAIBHBIX BBIPAKEHUM.
Anrebpa JEMOHCTPUPYET 3HAUYEHUE MaTEMAaTHUKU KakK s3blKa IS TTOCTPOCHUS
MaTEMaTUYECKUX MOJICJICH, OITMCAHMS IPOLIECCOB U SIBJICHUI peajibHOro Mupa. B 3amaun
o0ydeHus anredpe BXOAT TakKKe JaTbHEHIIee pa3BUTHE aJITOPUTMHUIECKOTO MBITIUICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, I OCBOSHUS Kypca HH(POPMATUKH, U OBJIa/ICHIE HABBIKAMH
JNeAYKTUBHBIX paccyxkiaeHuii. I[IpeoOpa3zoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHHUSI, CHOCOOHOCTEN K MaTEMAaTHUYECKOMY TBOPUECTRY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUECKON JIMHUM HAIEJIeHO Ha IOJy4YeHUE
OOy4JarolmUMHUCs 3HAaHUM O (QYHKIUSIX Kak BakKHEHIIeH MaTeMaTUYeCKOW MOJeNu
JUTSI OTIMCAHUSI W HMCCIEAOBAHUS Pa3sHOOOPA3HBIX MPOIECCOB W SBIECHUW B MPHUPOAE U
obmiectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO Yy OOYYArOMIMXCS YMEHUS
UCII0JIb30BaTh Pa3IMYHbIC BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, TpadudecKrue, BHOCUT BKJIaa B (HOPMUPOBAHKE TIPEICTABICHUN O POITH
MAaTEMATUKH B Pa3BUTUM LIUBUIIN3AIUU U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHY B 7—9 Kjaccax u3ydaercsi yueOHbINH Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIC pa3Aeibl cojepxkaHus: «Yucmaa u
BBIYUCIICHUS», «AJIreOpanvyecKue BBIpAKCHUS», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIUN.

OOmiee 4YKMCIIO 4YacoB, PEKOMEHJIOBAHHBIX JJIsI M3Yy4eHHs Y4eOHOro Kypca
«Anredpa», — 306 ygacoB: B 7 kimacce — 102 gaca (3 waca B Hememo), B 8 kiacce —
102 gaca (3 gaca B Hezenmo), B 9 knacce — 102 yaca (3 yaca B HeZIeio).

COAEPXAHUE OBYYEHMUA

7 KIIACC
Yuci1a 1 BLIYUCICHUA

HpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO OT OJHON (POPMBI 3anucu ApoOeH K
npyroii. IloHATHE panMOHANBHOTO YMCIA, 3allMCh, CPAaBHEHUWE, YIOPAJLOYMBAHHUE
pallMOHANBHBIX 4YHCeNl. Apudmernyeckue ICHCTBHS C palMOHAIBHBIMH YHCIAMH.
Pemenue 3a1a4 U3 peaibHOM MPAaKTUKKU HA YacTH, HA APOOH.

CreneHb C HaTypajbHBIM IIOKa3aTeJeM: OIpelesieHHe, MpeoOpa3oBaHue
BBIpQ)KCHUI Ha OCHOBE OIpENEJIeHMs, 3amuch Oonbliux uuces. IIporeHTsl, 3amuch
IPOLIEHTOB B BUJE ApOOM M JpoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3ajaud Ha
IIPOLICHTBI, pELICHUE 3a/1a4 U3 PEAIbHOU IPAKTUKHU.

[IppuMeHeHnE NTPU3HAKOB JEIMMOCTH, Pa3IOKEHUE HA MHOXKHUTENH HATypaJIbHBIX
qUCeIL.

PeanbHble 3aBUCUMOCTH, B TOM YHKCJIE NpsMas U oOpaTHasi MpONOPLUHAOHAILHOCTH.
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AuireOpanyeckue BbIPaKeHUS

[lepeMeHHBIE, YHCIIOBOE 3HAYEHHE BBIPAKEHUSA C NepeMeHHOU. JlomycTthmbie
3HAYECHUS NEpeMEeHHBIX. [IpeAcTaBiieHHE 3aBUCHUMOCTH MEXAY BEIMYMHAMH B BHJIE
¢opmyinel. Beruncnenus no ¢opmynam. IlpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHU,
TOXJIECTBEHHO PABHBIE BBIPAKEHHUSI, NPAaBUJIA IPEOOPA30BaHUS CYMM M MPOU3BEICHUN,
IIpaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOAOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OnHowiensl u MHorouwjeHol. CreneHp MHorowieHa. ClioKeHWe, BBIUUTAHUE,
YMHOKEHHUE MHOTO4YIEHOB. DOpMYJIbl COKPAIIEHHOIO YMHOXKEHUSA: KBaapaT CyMMbl U
kBaapar pasHoctd. @Dopmyna pa3HOCTH KBaAparoB. Pa3nokeHMe MHOIOYICHOB
Ha MHOYKUTEJIN.

YpaBHeHus1 M1 HEPaABEHCTBA

VYpaBHEeHHE, KOpPEHb YypaBHEHHUs, TMpaBwia MpeoOpa3oBaHUs YpPaBHEHMUS,
PaBHOCHUJIBHOCTb YPaBHEHMM.

JInHerHoe ypaBHEHUE C OJHOW IEPEMEHHOM, YMCIIO KOPHEN JTMHENHOTO YPABHEHUS,
pellleHHe JMHEHHBbIX YypaBHEeHHUW. COCTaBJIICEHHE YpPaBHEHUW 110 YCIOBUIO 33JayH.
Pemenne TEKCTOBBIX 337124 € MOMOIIBIO YPAaBHEHUN.

JluneitHoe ypaBHEHUE C ABYMsI NEpeMEHHbIMU M ero rpaduk. Cucrema IByX
JMHENHBIX YpaBHEHUH ¢ JIBYMs IepeMeHHbIMU. PelieHne cucteM ypaBHEHUH criocoOoM
OACTaHOBKHU. [IprmepsI pemennst TEKCTOBBIX 3a/1a4 € MTOMOIIBIO CHCTEM YPAaBHEHUM.

DOyHKIUU

Koopaunara Touku Ha npssmon. YuciioBble TpoOMEXYTKU. PaccTosiHue Mex 1y 1ByMs
TOYKaMH KOOPJAWHATHOU MPSAMO.

[IpsimoyrosibHast cucteMa KoopauHaT, ocu OX u Oy. Abcmucca u oparuHATa TOUKU
Ha KOOPIMHATHOW TMIOCKOCTH. [Ipumepnr rpaduxoB, 3amanHbix (Gopmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMoctei. [lonstue dynkumu. ['paduk ¢pynkimu. CoricTBa

byukuunii. Jlunerinas ¢ynkuus, e€ rpaduk. I'papux dynkumu [ = |[1|. ['paduueckoe
pELICHNE JIMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEUHBIX YPABHEHUH.

8 KJIACC
Yucaa v BbIYUCTICHUA

KBaapaTHsiil kopeHb u3 uncia. [lonstue 00 uppanroHaabHOM YHciie. Jlecs TuuHbIe
npuOIMKEHUsT HUppalMoHaNbHbIX 4Yuceln. CBoicTBa apu(PMETUYECKUX KBaJIPATHBIX
KOPHEW M X NPUMEHEHHE K MPEOOPA30BAHUIO YHCIIOBBIX BBIPAKEHU U BBIYUCICHUSIM.
JlerCTBUTENIbHBIC YUCIIA.

CreneHb ¢ 1ebIM NTOKa3aTeneM U €€ cBorcTBa. CTaHaapTHas 3aluCh YUCTA.

AJre0panyeckue BbIPaKeHHS
KBanpatHbiil TpéxuiieH, pa3ioKeHHE KBaJpaTHOTO TPEXWIEHA HAa MHOMXUTEIH.
Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO asnredpanyeckoi apodu. CioxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JIeIeHNE alire0pandeckux apooeii. ParimonanbHble BbIpakeHUs
U UX npeoOpa3oBaHuE.
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YpaBHeHUA M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienne ypaBHEHUN, CBOMSIIMXCS K JIMHEMHBIM U KBaapaTHbIM. [Ipocreimme
JIpOOHO-pallMOHAIIbHBIE YPAaBHEHUS.

I'paduueckass uHTEpHpeTanusi ypaBHEHUWA C JBYMS NEPEMEHHBIMHU M CHUCTEM
JIMHEWHBIX YPAaBHEHHU C IBYMS IEPEMEHHBIMHU. [ [puMephI perieHnst CHCTEM HEJTMHEWMHBIX
YPaBHEHUMU C IBYMsI IEPEMEHHBIMH.

Perienne TEKCTOBBIX 3a/1a4 aareOpanyeckuM CriocoOoM.

HucnoBble HEpaBEHCTBA U HMX CBOMCTBA. HepaBeHCTBO ¢ OAHOM IEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JInHelHbIE HEPABEHCTBA C OAHOM MepeMeHHOU. CHUCTEMBI
JIMHEVHBIX HEPABEHCTB C OJJTHOU IEPEMEHHOM.

DyHKIUU

[lonsitue ¢ynkmuu. OOnacTh ompeneneHUs U MHOXKECTBO 3HAUCHHH (DYHKIHH.
CrniocoObI 3a1anust QyHKIIHH.

I'paduk ¢pyakumu. Yrenue cBorcTB GhyHKIUU 110 e€ rpaduky. [Ipumepsl rpadukos
GYHKIUNA, OTpaXxaroluX peajbHbIe MPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSIMYIO U OOPaTHYIO IMTPOMOPIIMOHAIILHBIC 3aBUCHMOCTH,
nx rpapukn. Oynxuun y = X5, y = X°, y =V, y=|x|. Tpaduueckoe pelenne ypaBHeHHit
Y CUCTEM YPaBHECHUM.

9 KUIACC
Yucia u BbIYUCTICHUS

PanronanpHbie 4uCIa, WppAlMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEUYHBIC
JeCATUYHBIE IpoOU. MHOXKECTBO JAEHCTBUTENbHBIX YKCENl, ACHCTBUTEIbHBIE YHCTa KaK
OECKOHEUHbIE JIeCATUYHbIE JpoOHu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMICTBUTEIBHBIX YUCETl U KOOPAUHATHOU MPSIMOM.

CpaBHeHuE JNENCTBUTEIBHBIX qyucen, apupMeTnyecKue JNENCTBUS
C JEUCTBUTEIIbHBIMU YHUCIIAMMU.

Pa3smeppl  OOBEKTOB  OKpYXalOIIEro  MHpa, UIMTEIHHOCTH  IPOIIECCOB
B OKpPYKarOLEM MUPE.

[TpuOmxk€HHOE 3HAUYEHHE BEJIWYUHBL, TOYHOCTH NpuOMKeHus. OKpyrieHue
yucen. [Ipukuaka v oeHKa pe3yabTaToB BIYACICHNN.

YpaBHeHUs] M HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHue ypaBHEHUM, CBOIAIIUXCS K JIMHEUHBIM.

KBagparnoe ypaBHenue. Pemenue ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBanpatHoe ypaBHeHue. [IpuMmepsl pemeHus ypaBHEHMH TpPETbE M YETBEPTON
CTEIICHEU Pa3JIOKECHUEM Ha MHOKUTEIH.

Pemienne apoOHO-pallMOHAIBHBIX ypaBHEHHH. PelieHwe TEKCTOBBIX 3aaad
areOpanyecKuM METOJIOM.

VYpaBHEeHHE C JABYMs NE€peMEHHbIMM W ero rpaduk. Pemienue cucreM AByX
JIMHEWHBIX YPAaBHEHU C IBYMS IEPEMEHHBIMU. PellleHne cucreM AByX YpaBHEHHM, OTHO
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U3 KOTOpBIX JIMHEWHOE, a JPYroe — BTOpOM cTemneHu. ['paduyeckas uMHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 aIreOpandeckuM CrIocoOOM.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. Pemenue cucrem
JIMHEWHBIX HEPABEHCTB C OJIHON nepeMenHol. KBaaparHblie HepaBeHCTBaA. [ paduueckas
UHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKIMU
KBangparuunas ¢pynkuusi, e€ rpadux u cBoiictba. [lapadona, Koop AMHATHI BEPIITUHBI
napaboJibl, 0OCb CUMMETPUHU MTapadoJIbl.
0

I'padpukn dysxumit: 1= U0, 0= O+, 0=, 0=10°%0=
NO, =0,
0

U X CBOMCTBA.
YHucaoBble M0CJIE10BATEIbHOCTH U IIPOrPeccuu

[ToHATHE YHCIIOBOM TMOCIENOBATEIBHOCTH. 3aJaHUE  IOCIEI0BATEIbHOCTU
peKyppeHTHOI hopmyIol u GopMysoi N-ro YJieHa.

Apudmernueckas ©u TeomeTpuyeckas mnporpeccud. Dopmynasl N-ro  uiIeHa
apu(PMETHYECKOI U T€OMETPUUYECKON IPOrPECCUid, CYMMBI IIEPBBIX N YJICHOB.

N300paxkenre 4ieHOB apu(pMETHIECKON 1 TeOMETPUUECKON MPOTPECCHil TOUKaMU
Ha KOOPJIWHATHOW TIJIOCKOCTH. JIMHENHBII M HKCHOHEHIMAIbHBIA pOCT. CIOKHbBIE
MIPOLICHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpemMeTHbIe  pe3ydbTaThl ~ OCBOCHHUS  NpOrpaMMbl  ydeOHOro  Kypca
K KOHIly oOyueHusi B 7 Kjacce:

Yuciia v BbIYUCTICHUS

BrimonHsTh, coueras yCTHbIE U MTUChbMEHHBIE TPUEMBI, apu(METHIECKUE ICHCTBUS
C pallMOHAJIbHBIMU YU CIIAMM.

HaxoauTe 3Ha4YeHHS YUCIIOBBIX BHIPAKECHUN, MPUMEHSITh PA3HOOOPA3HBIE CIIOCOOBI
U MPUEMBI BHIYUCIICHHS 3HAUEHUM APOOHBIX BBIPAKEHUMN, COAEPKAIUX OOBIKHOBEHHbIE
U JIECATUYHBIC IPOOHU.

[lepexoauTes OT onHOW (OpMBI 3amucu 4YHCENn K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHHBATH U YIOPSAOYNBATH PALIMOHATILHBIE YHUCIIA.

OKpyriTh yucna.

BpInoNHATE NPUKHAKY M OLIEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY 3HA4YCHUU
YUCIIOBBIX BBIPAKEHUW. BBIMONHATE AEHCTBUSA CO CTENEHSIMU C HATypaJlbHBIMHU
MTOKA3aTENSIMHU.

[IpumeHsITr NpU3HAKK JEIMMOCTH, PA3JIOKEHUE HAa MHOXKHWTEIHW HaTypaJlbHBIX
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Periath mpakTUKO-OPHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOLICHUEM BEJIUYHH,
IPOITOPIIMOHATIBLHOCTRIO ~ BEJIMYMH, IIPOLICHTAMH, HWHTEPIPETUPOBATh PE3YJIbTaThI
peleHus 3a/1a4 ¢ YIETOM OrpaHMYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
O0OBEKTOB.

AJiredpanyecKue BbIPAKeHUs

Hcnonb30BaTh anredOpandeckyr0 TEPMUHOJOTHIO M CHMBOJIMKY, TPHUMEHSTH €€
B IIpOIleCCe OCBOCHHUS yueOHOro MaTepurarna.

Haxomute 3HaueHWss OyKBEHHBIX BBIPOKEHMM TIPH 3aJaHHBIX 3HAYCHUSX
MIEPEMCHHBIX.

BrimonHATh MpeoOpa3oBaHMs IIEJIOTO BBIPAKEHUS B MHOTOWICH IPUBEICHUEM
MOIO0HBIX ClIarae€MbIX, PACKPBHITHEM CKOOOK.

BBIOTHATS YMHOXKEHHE OJTHOYJICHA HA MHOTOYJICH ¥ MHOTOUYJICHA HA MHOTOYJICH,
NPUMEHATH (POPMYJIBI KBaApaTa CyMMBI B KBaJipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3IOKEHHE MHOTOWICHOB Ha MHOKHUTEN C TIOMOIIHI0 BEIHECCHHS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYINIUPOBKU CJlaraeMblX, MPUMEHEHUs (Qopmy
COKpAIIEHHOTO YMHOXKEHUSI.

[IpumensaTe mpeoOpa3oBaHUs MHOTOWICHOB [IJII PEIICHHS pPa3IMYHBIX 3a7ad
U3 MaTEeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PeabHOU MPAKTHKH.

Hcnonb3oBaTh  CBOMCTBa  CTENEHEW €  HATYpaJbHBIMU  IOKa3aTeIsIMU
JUTs ipeoOpa30BaHMs BRIPAKECHUH.

YpaBHeHUA M HEPABEHCTBA

Pemrars nmHeliHBIE YpaBHEHHS C OJHOM NEPEMEHHOM, TPUMEHSIS ITpaBUiIa epexoaa
OT MCXOAHOTO YPaBHEHMS K PaBHOCWIBHOMY eMy. lIpoBepATh, ABISIETCA M YHCIIO
KOpPHEM YPaBHEHHS.

[IpumensaTy Tpaduyeckrue METONbl MPH PEIICHUH JIMHEWHBIX YPaBHEHHM W HX
CUCTEM.

[TonOupaTh nmpuMepsl nap Yuces, SABISIOMIMNXCA PEIICHUEM JIMHEMHOTO ypaBHEHHUS
C ABYMS IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JIMHEWHOTO YPABHEHUS C ABYMS
NepEeMEHHBIMH, MOJIb3YSICh TpadUKOM, MPUBOIUTH MIPUMEPHI PELLICHUS YPaBHEHUS.

Pemars cuctembl IByX JINHEMHBIX YPABHEHHI C IByMsI IEPEMEHHBIMH, B TOM YHUCJIE
rpauyecKy.

CocTaBisTh U pemiaTh JUHEWHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3a/a4M, WHTEPIPETHPOBATH B COOTBETCTBMU C KOHTEKCTOM 3aJ1ayu
MOJIYYEHHBIN PE3yibTaT.

DOyHKUMU

N300pakaTh Ha KOOPAWHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KU, HHTEPBAJbI, 3alUCHIBATH YHUCJIOBBIC MPOMEXKYTKH
Ha aIreOpanyecKkoM S3bIKe.

OtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH TI0 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.
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OnuceiBaTh C MOMOIIBI0 (PYHKUNN U3BECTHBIE 3aBUCUMOCTU MEXy BETUYMHAMMU:
CKOPOCTb, BpEMs, pacCTOSIHUE, LI€HA, KOJUYECTBO, CTOMMOCTh, MPOU3BOJUTEIBHOCTD,
BpeMmsi, 00BEM PadOTHI.

Haxonute 3HaueHne GpyHKIMHU 10 3HAUEHUIO €€ apryMEHTa.

[lonumate rpapuueckuid cnoco® MpencTaBlIeHUs MW aHailu3a HWHGOPMAaLUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(GOPMALIMIO U3 TpaUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEM.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHSI TMPOTPaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHust B 8 Kiacce:

Yuciia v BbIYUCTICHUS

Hcnonb30BaTh HaYaabHBIE MPEACTABICHUS O MHOXECTBE JIEHMCTBUTEIbHBIX YUCET
JUIsl CpPAaBHEHHUSI, OKPYIJIEHHUS U BBIYUCICHHM, H300paXkaTh [EHCTBUTENbHBIE YHUCIIA
TOYKaMU Ha KOOPJAUHATHOMN MPSIMOMU.

[IpumeHsATh TOHATHE apUPMETUUYECKOTO KBAAPATHOTO KOPHS, HAXOAWUTh
KBaJIpaTHBIC KOPHHU, HWCIOJNB3Yys TpU HEOOXOAMMOCTH KalbKYyJSTOpP, BBIOIHATH
npeoOpa3oBaHus BBIPAXKEHUN, COAECPKAIIUX KBAJPATHbIE KOPHH, UCIOIL3Yys CBOWMCTBA
KOPHEW.

Hcnonb3oBaTh 3anMcH OOJBIITUX M MAJIbIX YHCEJN C TTOMOIIBIO IECITHYHBIX ApoOei
u crernenei uncina 10.

AJiredpanyecKue BbIPpAKEHHUSA

[IpuMeHSTh MOHATHE CTENEHHU C LIETIbIM MTOKa3aTeNleM, BBIITOJIHATH IpeoOpa3oBaHUs
BBIPAKEHUH, COAEPKAIINX CTEIIEHU C LENBIM IMOKA3aTEIIEM.

BoInonHATh  TOXAECTBEHHBIE MPEOOPa3OBaHUs  PALMOHAIBHBIX  BBIPAKEHUI
Ha OCHOBE IpaBWJI IEUCTBUM HAJl MHOTOWICHAMH U alireOpandecKuMu ApoO0sIMHU.

PacxiiapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIH.

[lpuMeHsaAT, TpeoOpa3oBaHMsA BBIPAKEHUM Uil pEIEeHUs pa3iIMyHbIX 3a]a4
13 MaTEMAaTHKU, CMEKHBIX ITPEAMETOB, U3 PEaIbHON IIPAKTHUKHU.

YpaBHeHus1 M1 HEPaABEHCTBA

Pemare nuHEWHBIE, KBagpaTHbICE YPAaBHEHHUS W PAUMOHAIbHBIC YPAaBHEHUS,
CBOJISILIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUM C JBYMS ITEPEMEHHBIMU.

[IpoBOUTE MpPOCTEUIINE UCCIENOBAHUS YPABHEHUM W CUCTEM YPAaBHEHHM, B TOM
YuCcjie ¢ TpUMEHEHHWeM Tpaduueckux TmpeacTaBieHuid (yCTaHABIWBATh, WMEET JIU
YpaBHEHHE WA CUCTEMA YPaBHEHUM pEIICHUsI, €CJIU UMEET, TO CKOJIBKO, U IIpoyee).

[lepexonuth OT clOBeCHOM (POPMYITUPOBKHU 3aJa4u K €€ alreOpandeckod Mojenu
C NOMOIIBID COCTABJIEHUSI YPABHEHUS WJIM CUCTEMbl YPAaBHEHUWW, WHTEPIPETHPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33Ja4M IOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATh, CBOMCTBA YMCIIOBBIX HEPABECHCTB JJIs CPAaBHEHHS, OLICHKH, pEIIaTh
JUHEWHBIC HEPABCHCTBA C OJHOM TMEPEMEHHOW M WX CHCTEMBI, J1aBaTh I'PapUUIECKYIO
WJUTIOCTPALMEO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.
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DOYyHKIUU

[lonumath M UCHOIB30BaTh (YHKIUOHAJIBHBIE TMOHATUS U S3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAUEHUs), OINpPENesITh 3HAYCHHE (YHKIUU IO 3HAYEHUIO
aprymMeHTa, OnpeessaTh CBOMCTBAa PYHKIMU 1O €€ rpaduky.

Crtpouts rpaduku 3JIeMEHTApHBIX QYHKIUN BUJA:
=_, 0= 0% 0= 03 0= 0, [J = ||, onuceiBath CBOWCTBA YKCIOBOM

byHKIUN
0

1o e€ rpaduky.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS MPOTpaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 9 kiacce:

YucJia v BLIYUCIEHUS

CpaBHUBATh U YIOPSA0YMBATH PALIMOHAIBHBIE U UPPALIMOHATIbHBIC YHCIIA.

Beimonnsate apudmMeTudyeckue AEHCTBHS C palldOHAJBLHBIMM YHCJIAMH, cOoYeTas
YCTHBIE M THUCBMEHHBIC MPUEMBI, BBIIIOJHATh BBIYUCICHUS C HWPPANHOHAIbHBIMHU
YHCJIAMU.

Haxonute 3HaueHHs cTeneHed C LENbIMU MOKA3aTeIIMUA U KOPHEW, BBIYUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUU.

OKpyrasiTb  JEUCTBUTEJBHBIC  4YMCJA, BBINOJHITL NPUKUIKY  pe3yJbTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHeliHbIE W KBaJpaTHbIC YPaBHEHUS, YPAaBHEHUs, CBOASIIMECA K HUM,
npocTelime IpoOHO-PalIMOHAIBHBIC YPaBHEHUSI.

Pemate cucteMbl JBYX JIMHEHHBIX YPABHEHUHN C JBYMS MEPEMEHHBIMU M CUCTEMBbI
JIByX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SABJISICTCS JIMHEUHBIM.

Pemate TeKkCTOBBIE 3a7]a4M AIT€OPanyecKUM CIOCOOOM € MOMOIIBbIO COCTABIIECHUS
YpPaBHEHUSI UJIN CUCTEMBI JIBYX YPAaBHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBoguTh MPOCTEUIINE UCCICNOBAHUSA YPABHEHUW U CUCTEM YPAaBHEHUN, B TOM
yyclie C MPUMEHEHHEeM Trpauueckux MpeAcTaBieHui (ycTaHaBiIMBaTh, MMEET JIU
YpaBHEHHE WJIA CUCTEMA YPAaBHEHUN PELIECHUS, €CJIM UMEET, TO CKOJIBKO, U MPOUEe).

Pemiars nuHeliHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, U300paKaTh PEIICHUE
HEPABEHCTB HA YHCJIOBOW MPSIMOM, 3AIUCHIBATH PEIICHUE C IOMOIIBIO CUMBOJIOB.

Pemare cucrembl JNMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHWCIOBOM
IIPSIMOM, 3alIUCHIBATH PEIIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA PU PEIICHUN PA3JIMYHbBIX 3a]1a4.

DOyHKIUU
Pacno3naBate  (QyHKIMU  U3ydeHHBIX BUAOB. [loka3pIBaTh  CXEMaTUYECKU
pPacToI0KeHUEe Ha KOOPJAMHATHOMW IIJIOCKOCTH TpadukKoB (YHKIMK Bujga: [ =
0,
— _ o — 2 — —3 — —
O=00+0, O= , O=00+00+04d, 0= 07, D—\/D, L= |
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B 3aBUCHUMOCTH —
|

OT 3Ha4eHu# K03 (HUIIMEHTOB, ONMKUCHIBATH CBOMUCTBA (PYHKITUH.
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Ctpoutrh u wu300pakaTh cxemMaTHueCKu TpaduKh KBaJAPATUUHBIX (YHKIUH,
OIHCHIBATh CBOMCTBA KBAJAPATUYHBIX (DYHKIIMI MO UX rpaduKam.

Pacno3naBarh KBajpaTuuHyl0 (QYHKIMIO 1O (GopMmyse, NPUBOAMTH IPUMEPHI
KBaJIpaTUYHBIX (YHKUIUNA U3 peanbHOU KU3HU, PU3NKHU, TEOMETPHH.

YuciioBbIe 0CJIE10BATEILHOCTH M NPOrpPeccum

Pacno3naBath apu(pMeTHUUECKYI0 U T€OMETPUYECKYIO MPOrPECCUU MPHU Pa3HbIX
CIoco0ax 3aJaHusl.

BbINONHATH BBIYUCIEHUS C UCTIONIBb30BaHUEM (DOpMYJT N-TO YjieHa apu(MeTHUECKOU
Y T€OMETPUYECKOM NPOrPECCUN, CYMMBI IIEPBBIX N YJICHOB.

N300pakath 4jieHbl MOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemarp 3amauu, CBA3aHHBIE C YUCIOBBIMU ITOCIEAOBATEIBHOCTAMU, B TOM UYHCIIE
3aj1auu U3 peabHOM KU3HU (C UCIOIb30BAaHUEM KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUI).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HammenoBanue pasgena |KomuuectBo OcHoOBHOE OcHOBHbIE BUbI IEATEIBHOCTH 00Y4aIOIINXCSI
(Tembl) Kypca 4acoB coep)KaHue
Yucia v BBIYUCIICHUS. 25 Ilonsarue CucreMaru3upoBaTh M 000ramiaTh 3HAHUA
PanronasibHbI€ YKcia PaAIMOHATILHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
Apudpmernueckue CpaBHMBATH U YHIOPSIA0YUBATH AP00HU, MpeoOpa30BhIBaAs
NEeNCTBUS pU HEOOXOAMMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHAJIbHBIMU
yucnamu. CpaBHEHUE,
YIOPSIOYMBaAHUE
paloHaIbHBIX YHUCEIL
CrernieHb

C HaTypaJIbHBIM
MOKa3aTesIeM.
Pemmenne 0CHOBHBIX
3a/1a4 Ha IpooH,
MPOLICHTHI

Y3 peallbHOM
MPaKTHUKH.

[Ipr3HaKu 1eIMMOCTH,
Pa3IOKEeHUS

Ha MHOXKHUTCIIH
HaTypaJbHBIX YUCEII.

OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
JECSATUYHYIO JIPOOK.

IIpuMeHsTH pa3zHooOpa3HbIe CIOCO0bI U P UEMBI
BbIYUCJICHUS 3HAYECHUH IPOOHBIX BHIPAKEHHH,
coJiepKaliux OOBIKHOBEHHBIE U IECITUYHBIC POOH:
3aMEHSTh NPU HEOOXOJIUMOCTH JIECITUUHYIO APOOH
OOBIKHOBEHHOM ¥ OOBIKHOBEHHYIO JICCSITUYHON, TPUBOIUTH
BEIp@KEHUE K popMe, Hanbosee yA00HOM JJIs1 BRIYUCIICHHH,
peoOpPa30BBIBATH APOOHBIC BHIPAKEHUS HA YMHOXKECHHE U
JIETICHHUE IECATUYHBIX IPOOeH K JEHCTBUSAM C IIETBIMU

YU CIIaMHU.

IIpuBoauTH YNC/I0BbIE U OyKBEHHbIE IPUMEPbI CTEIEHU
C HAaTYpaJIbHBIM ITOKa3aTelIeM, OOBSICHSIS 3HAUCHHUS
OCHOBaHUS CTEIICHU U MOKA3aTeNs CTENEHU, HAXOAUTh
3HaueHus cTeneHei Buaa a" (a — moboe paluoHaIBLHOE
YHUCIO, N — HATYpaJIbHOE YHUCIIO).
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PeanbHbie
3aBucUMOCTH. [Ipsimas
1 oOpaTHas
MIPOITOPITMOHAIBHOCTH

IMonnMAaTh CMBICIT 3aIMCH OOJIBIINX YUCEN C TTOMOIIBIO
JECATUYHBIX po0eii u cTeneHer uncia 10, npuMeHsATs uX
B PCATbHBIX CUTYaITUSX.

IpuMeHATH MPU3HAKY JSITUMOCTH, Pa3JIOKCHUS Ha
MHOXXHUTEIIA HAaTypaIbHBIX YHCEIL.

PemaTh 3a1aum Ha 4aCTH, TIPOLICHTHI, IPOTIOPIIHH,

Ha HaXOXKJIeHUE ApoOu (TIPOIIEHTA) OT BEIMUUHBI U
BEJIMYMHBI 110 €€ IpoOu (MPOLICHTY), ApoOH (IIPOLIeHTA),
KOTOPBIM COCTaBIISIET O/IHA BEJIMYMHA OT IPYrOM.
IIpuBoaUTH, pa30MpPaTh, OLIEHUBATH PA3INYHBIC PEIICHNUS,
3aMKUCH PEIICHUI TEeKCTOBBIX 3a]1a4.

PacnoznaBaTh M 00bSICHATH, ONTUPASICh HA OIPE/ICIICHNUS,
MIPSIMO MPOTIOPITMOHAIBHBIE U 00paTHO MPOMOPIIMOHAEHBIE
3aBHCHMOCTH MEXK/Y BEIMYNHAMH, IPUBOAUTH NMPUMeEPbI
ATUX 3aBUCUMOCTEH 13 PEaTbHOT'O MUPA, U3 IPYTUX yIeOHBIX
MPEIMETOB.

PemaTh npakTUKO-OPUEHTHPOBAHHBIC 337]a4H HA IPOOH,
MPOIIEHTHI, IPSIMYIO U 0OPaTHYIO MPOTMOPITMOHATHHOCTH,
MIPOITOPIIAN

AJreOpanyeckue
BBIPAKCHUS

27

bykBeHHbIE
BBIPAXKECHUS.
[lepemenHsbIe.
Jomyctumbie
3HAYEHUs
IIEPEMEHHBIX.
DopmyJIbI.

OBJaanerp anredpanyeckorl TEPMUHOIOTHUEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IPOIIECCE OCBOECHUS Y4E€OHOI0 MaTepHania.
Haxomuthb 3HaueHUst OyKBEHHBIX BEIPAXKEHUMN MTPHU 33]JaHHBIX
3HAYEHUAX OYKB; BBIMOIHATH BHIYMCICHUS 11O (hOpMyJTiam.
BoeinmonnaTs npeoOpa3oBaHus 11€JI0T0 BEIPaKEHUS

B MHOT'OYJICH MPUBEJICHUEM MOJJOOHBIX CIaraeMbIX,
PacKpbITHEM CKOOOK. BBIMOITHATH YMHOKEHUE OJTHOUYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKEHHU,
packpbITHE CKOOOK H
MIPUBEICHUE

MOJ00HBIX CJIAaraeMBbIX.

CBoiicTBa CTEIIEHH
C HaTypaJibHbIM
ITOKa3aTeJIeM.
MHOro4jieHsbl.
Cnoxxenue,
BBIYUTAHUE,
YMHOKEHHE
MHOTO4JICHOB.
DopmyJibl
COKpAILIEHHOT O
YMHOXEHHS.
Paznoxenue
MHOTO4JICHOB
Ha MHOKUTEIIN

Ha MHOT'OYJIEH ¥ MHOI'OYJIEHA HA MHOTOWIEH, IPUMEHATH
(dbopMyIIBI KBajipaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJISITh Pa3IoKEHUE MHOIOWICHOB HA MHOKHUTENN
MyTEM BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKHUTES,
npuMeHeHus1 GopMyJIbl pa3HOCTH KBaJIpaToB, (popmyi
COKPAIIEHHOTO YMHOXEHUS.

I[IpumeHnsaTsL Npeodpa3oBaHE MHOTOUYJICHOB /ISl PEIICHUS
pa3IMYHBIX 337a4 U3 MAaTEMaTUKH, CMEXHBIX IIPEMETOB,
U3 peaJbHON MPAKTUKHU.

3HAKOMUTBHCH C HCTOPHUEH Pa3BUTUSA MAaTEMATUKU

YPaBHCHI/ISI N HCPAaBCHCTBA

20

YpaBHeHUE, ITpaBUIIa
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHIIBHOCTh
YpaBHEHHU.
JIuHeitHoe ypaBHEHHE

Pemiath TMHENHOE ypaBHEHUE C OAHOU IIEPEMEHHOM,
NpUMeHsIsl IPABUJIA NIEpeEX0/a OT UCXOJHOTO YPAaBHEHHUS

K PaBHOCWJIBHOMY eMy Ooiee npoctoro Bujaa. IIposepsrs,
SBJISIETCS JTM KOHKPETHOE YHCIIO KOPHEM YPABHEHUS.
IloxOupaTes npuMepbI Iap YKCEI, SBISIFOLIUXCS PEILICHHEM
JIMHEWHOT'O YPABHEHMS C JBYMS IEPEMEHHBIMU.
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C OTHOU ITIEPEMEHHOMN,
pEIICHUE JIMHEUHBIX
ypaBHeHUN. Pemienue
3a/1a4 € MIOMOUIBIO
YPaBHEHUH.

JIunetHoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema aAByx
JIMHEVHBIX YPAaBHEHUN

CTpoutb B KOOpJMHATHOM IUNIOCKOCTU Ipa(UK JIUHEHHOTO
YPaBHEHUS C IByMSI IEPEMEHHBIMU; TIOIb3YACh IPapUKOM,
NPUBOAUTH IPUMEPbI PELICHUS YPABHEHHUS.

Haxonurth penieHre CUCTEMBI IBYX JUHENHBIX YPaBHEHUN
C ABYMSI IIEPEMEHHBIMU.

CocTaBisATh M peliaTh YpaBHEHUE UM CUCTEMY
YPaBHEHHUM I10 YCIOBHIO 33/1a4l, UHTEPIPETHPOBATh

B COOTBETCTBHM C KOHTEKCTOM 3aa4H ITOJyYEHHBIN
pe3yJibTar

C AByMs
IIEPEMEHHBIMU

Koopaunate! u rpadukiu. 24 Koopannara Touku HN300paxkarh HA KOOPAWMHATHON MPSIMOM TOYKH,

OyHKIIUU Ha npsiMoi. UKUCIIOBBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
MIPOMEKYTKH. WHTEPBAJIbI; 3aMUCHIBATh UX HA AIre0panyecKoM si3bIKe.

Paccrosinue Mmexny
JBYMSI TOUKaMH
KOOPAWHATHOU
IPSAMOM.
[IpsamoyronbHas
cucreMa KoopInHaT
HAa IJIOCKOCTH.
[Tpumepsl rpaduxos,
3aJIaHHBIX
dbopmynamu.

OTMeuaTs B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPIMHATAM; CTPOUTH TpaUKU HECTOKHBIX
3aBUCHMOCTEH, 3aJJaHHBIX (POpMyTaMu, B TOM YHCIIE

C OMOIIbIO ITU(PPOBBIX JTabOpaTOPHUH.

IIpumMeHsATH, U3y4YaTh NPENMYIIECTBA,
HHTEPHPeTUPOBATH I'padUueCKUil CrIOCO0 MPeACTaBICHUS
U aHaJin3a pa3Ho00pa3HOM KU3HEHHOW HH(POPMALIUH.
OcBauBath NOHATHE (DYHKIINH, OBJIJIEBAThH
(YHKIMOHAIBHOW TEPMUHOJIOTHEM.

Pacno3HaBaThb mHeiHYI0 QyHknuoo Y = kx + Db,
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Urenue rpadukos
peabHBIX
3aBUCUMOCTEM.
[Tonsitue pyHKUUU.
['padux pyHKIUN.
CpoiicTBa (QyHKITHI.
Jluneitnas QyHKIINS.

ONHUCBIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAUEHUI

ko3 durueHTos K u b.

Crpouthb rpaduky JiuHeHHON QyHKIMKM, QyHKIMKA Y = | X|.
Hcnonb3oBaTh nugpoBbie pecypebl AJis1 IOCTPOSHUS
rpaukoB GyHKIMA U U3yYEHUSI UX CBOMCTB.

[IpuBOAUTE NpUMEPHI IMHENHBIX 3aBUCUMOCTEN B PEaIbHBIX
pOLECCax U SIBICHUSIX

[Toctpoenue rpaduka
JUHEWHOU (PYHKITUH.
['paduk Gynkimun
y =lx|
[loBTOpEeHue n 0600IIEHNE 6 [loBTOpEHHE Bei0upaTh, IPUMEHATH OLICHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX OHATUI YUCell, BBIYUCIICHUN, TPeoOpa3oBaHUM BbIPAKEHUI,
1 METOIO0B Kypca peuieHus ypaBHEHU M.
7 xnacca, 00o0uIeHne OcyecTB/JISITh CAMOKOHTPOJIb BBITTOIHIEMBIX IEUCTBUM U
3HaHUHN CaMOINPOBEPKY pe3yJIbTaTa BEIYUCICHU, TPe0oOpa30BaHUT,
IIOCTPOCHUM.
Pematpb 3a1a4u U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA [l pEIICHUS 3a7a4 U3 IPYTuX
IIPEIMETOB.
PemaTh TeKCTOBBIE 3212491, CDABHUBATDH, BLIOMPATH
CIOCOOBI peIeHuUs 3a1a41
OBHIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue paznena |Kommnuectso OcHoBHOE OCHOBHbIE BUJIbI JEATEIIBHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB COJICp)KAHUE
Uucrna v BBIYUCIICHHUS. 15 KBagparHblii KOpEHb DopMyIMpPOBATH ONpeIeIeHHe KBaApaTHOIO KOPHS

KBapaTHble KOpHU

u3 yucna. [lonstue
00 uppalroHaIbHOM
yucne. /JlecaTuaHbie
MPUOITKEHUS
UPPALMOHATLHBIX
YHCEJL
JlelicTBUTEIILHEIC
yucna. CpaBHEHUE
JICMCTBUTEIBHBIX
YHUCEJL.

YpaBHeHUE BUAA

X = a.

CBoiicTBa
apumeTaecKux

KBaJPATHBIX KOPHEN.

[IpeoGpaszoBanue
YU CIIOBBIX
BBIPAKCHU,
COJIEPIKALLINX
KBaJIpaTHbIE KOPHU

U3 9Kciia, apu(pMETHIECKOro KBaIpaTHOTO KOPHSL.
IIpuMeHATH onepanuio U3BJICYCHUS KBAAPATHOTO KOPHSA
U3 YHCIA, HCTIOJB3YSl IPY HEOOXOIUMOCTH KAJBbKYJISITOP.
OueHnBaTh KBaIpaTHHIE KOPHHU LIEJIBIMU YUCIAMU U
JECATUYHBIMU IPOOSMH.

CpaBHMBATh U yHOPSA0YUBATH PAllOHAIbHBIEC U
UPPALMOHAJIBHBIE YUCIIA, 3aIIMCAHHBIE C [IOMOIIBIO
KBaJPAaTHBIX KOPHEN.

HccaenoBaTh ypaBHeHne X = a, HAXOXHTh TOYHBIC 1
npubamKEHHBIE KopHU TipH @ > 0.

HccaenoBars CBOCTBA KBaAPATHBIX KOPHEN, TPOBOAS
YU CJIOBBIE DKCIIEPUMEHTHI C HCIIOJIB30BAHUEM KAJIBKYJIATOPA
(KoMITBIOTEDPA).

Jloka3pIBaTh CBOICTBA apu(hMETHUECKUX KBaIPATHBIX
KOpHEH; MPUMEHSITh UX AJIs IpeoOpa3oBaHMsl BBIPAKEHUH.
BoInmoyHATH Npeodpa30BaHMs BbIPAXKEHUH, COEpPKAILINX
KBaJIpaTHbIE KOpPHU. BeIpakaTh 1epeMeHHbIe

U3 TEOMETPUUECKUX U PU3NUECKUX POPMYIL.

BoeIyuciaaTh 3HAaYEeHUA BBIPAKCHUM, CONECPKALIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3Ys TPH HEOOXOAMMOCTH
KQJIBKYJIATOP.
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Hcnonb30BaTh B X01€ peICHUs 3a4a4 dJIEMEHTapHbIE
IPEJCTABJICHNUS, CBI3aHHBIE C IPUOIMKEHHBIMU 3HAUEHUSAMHU
BEJINYMH.

3HAKOMMTBHCH C MICTOPHUEH PA3BUTUS MaTEMAaTUKU

Yucra v BEIYUCIIEHUS.

CreneHs ¢ HEIbIM

®opmMyJIMpPOBATH ONpeaeieHHe CTENIEHHU C LIEeTbIM

CreneHb ¢ 1eNbIM MOKa3aTeJIEM. MOKa3aTeJIEM.
MMOKa3aTeneM CrannapTHas 3an1ch IIpeacraBasiTh 3aMUCh OOJIBIINX U MAJIBIX YUCET
quca. B cTaHJapTHOM Bujie. CpaBHUBATH YKCIIA U BEJIMYUHBI,
Pa3mMepbl 00beKTOB 3allMCaHHBIE C UCTIOb30BaHUEM cTernenu 10.
OKPYKAKOIIEro MUpa Hcnonb30BaTh 3aNMCh YUCET B CTAHIAPTHOM BUJIE
(OT 2JIeMEHTapHBIX JUUISL BEIpOKEHUS pa3MepOB 00BEKTOB, JITTUTEILHOCTH
YaCTUII IIPOLECCOB B OKPYKAIOLIEM MUPE.
J10 KOCMUYECKUX DopMyIMPOBaATh, 3aAIIUCHIBATH B CHMBOJIN4YECKOU popme
00BEKTOB), Y WIJIIOCTPUPOBATH PUMEPAMHM CBOKCTBA CTEIIEHU
JUTUTEITLHOCTD C LEJIbIM [MOKA3aTEJEM.
IIPOLIECCOB IpumeHATHL CBOICTBA CTEIICHU JIJIsl IPeOOpa30BaHUS
B OKPYKAIOIIEM MUPE. | BBIPAXKEHUM, COJIEPKAIINX CTEIIEHHU C LIEIbIM ITOKA3aTEIIEM.
CBolicTBa CTENEHU BbINoOJHATH el CTBUSA C YHUCIIaMU, 3alIMCAaHHBIMU
C LIEJIBIM MOKA3aTeNleM | B CTAHJIapTHOM BuJie (YMHOXKEHHE, JIeJIeHHEe, BO3BEJCHNE
B CTCIICHB)
AJreOpanyeckue KBagparnslii Pacno3naBaTh KBagpaTHBIN TPEXWIEH, YCTAHABINBATD
BbIpakeHUs1. KBapaTHbIi TPEXUIICH. BO3MOXHOCTbB €0 Pa3JI0KEHUS Ha MHOKHUTEINH.
TPEXUIICH Paznoxenue PackiaapiBaTh HA MHOKHMTEJIM KBAIPATHBIA TPEXUIEH
KBaJIpaTHOT' O C HEOTPHULIATEIbHBIM TUCKPUMUHAHTOM
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TpEXUJICHA
HAa MHOXHUTEIN

AnreOpanyeckue
BBIPAKCHUS.
AnreOpanueckast ApoOb

15

AnrebGpanueckas
npoOb. JlomycTumeble
3HAYCHUS
NIEPEMEHHBIX,
BXOJISIIIINAX

B ajre0panveckue
BBIPKCHUSI.
OCHOBHOE CBOMCTBO
aredpandecKon
npobu. CokparieHue
TpoOei.

CnoxeHue,
BBIUMTAHNUE,
YMHOXEHUE U JCJICHNE
aNreOpanvIecKux
Tpo0ei.
[IpeoGpazoBanue
BBIPAKCHUM,
COJIEpKAIINIX
areOpanvdecKkue
Ipoou

3anuceIBaTh anredpandeckue Beipaxkenus. Haxoaurb
00J1acTh ONpeIeleHHs PAallMOHAIIBHOTO BBIPAXKEHUS.
BbINOTHATH YKCIIOBBIC TOACTAHOBKU U BHIMUCIATH
3HaYeHue APoOU, B TOM YHUCIIE C OMOIIbIO KaJbKYJIATOPA.
®opMyJIUPOBATH OCHOBHOE CBOMCTRBO alireOpandecKoi
JpoOU ¥ MPUMEHSAITH €ro JJIs MpeoOpa3zoBaHus JpoOei.
BbInoJHATH AeHCTBUSA C AIreOpanyecKUMu ApOoOsIMHU.
[IpumensaTh npeoOpa3zoBaHus BEIPAXKEHUHN JJIs PELLICHUS
3a1ad. BeIpaxkath nepemMeHHble u3 GopMy (HU3HMIECKUX,
T€OMETPUUECKHUX, ONMUCHIBAIOIINX ObITOBBIE CUTYAIINH)
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Y paBHEHUS U HEPABEHCTBA.
KBanpaTHbie ypaBHEHUs

15

KBagparnoe
ypaBHeHue. Henomuoe
KBaJpaTHOE
ypaBHeHue. opmyna
KOPHEW KBaJpaTHOIO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHUN,
CBOASLIUXCS

K KBaJIPATHBIM.
[Ipocreiinme qpodHO-
palroHaIbHbIE
YpaBHEHMUSI.

Pemenune TekcToBBIX
3a]1a4 ¢ MOMOUIBIO
KBaJIPaTHBIX
YpPaBHEHUM

PacnozHaBaThb KBagpaTHbIC YPaBHEHHUSL.

3anuceiBaTh GOpMYIy KOpHEH KBaIpaTHOTO YPaBHEHHS;
pelmiaTb KBaJApaTHbIe YPABHEHHS — ITOJIHBIE U HEIIOJHBIE.
IIpoBoauTh npocreime HCCIeJ0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pematb ypaBHeHus1, CBOIAIINECS K KBAAPATHBIM,

C TIOMOIIBIO MPeoOpa30BaHU M 3aMEHOU IEPEMEHHOM.
HaOnronare M aHAJIM3MPOBATh CBA3b MEXAY KOPHAMH U
K03 duImeHTaM KBaApaTHOTO YPaBHEHUS.
®opmyaupoBaTh Teopemy Buera, a Takxxe oOpaTHYIO -
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JUIsl pELICHUS

3a/1a4.

Pematp TekcTOBBIE 3202491 aIreOpanyecKuM criocoOoM:
MEPEXOAUTH OT CIIOBECHOU (POPMYIIMPOBKU YCIOBHS 3a/1a4U
K alredpanyeckor Moy MyTEM COCTaBIIEHUSI YPABHEHMUS;
pelaTh COCTaBIEHHOE YPABHEHNUE; UHTEPIIPETUPOBATh
pe3yJIbTar.

3HAKOMUTBHCH C UCTOPHUEH pPa3BUTHUS AIreOpbl

VpaBHEHMs 1 HEpaBEHCTBA.
CucreMbl ypaBHEHUI

13

JIuneniHoe ypaBHEHUE
C ABYMsI
IIEPEMEHHBIMMU, €T0
rpauK, IpUMepHI
pElIeHUs] YPAaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenne cucreM aByx
JIMHEWHBIX YPAaBHEHUIN

Pacno3HaBarh JIMHEWHBIE YPABHEHUS C IBYMS
MIEPEMEHHBIMU.

CrtpouTtsb rpaduky TUHEHHBIX YpaBHEHUH, B TOM YHCIIE
HCIOJIb3Ys HU(PPOBbIE PECYPCHI.

Pa3zinuarth napaniesbHbIE U EPECEKAIOIINECS TPAMBIE
10 UX YPaBHECHUSIM.

Pemare crucTteMsl 1BYX JINHEMHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU ITOJACTAHOBKOM U CIIOKEHHUEM.
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C ABYMs
MIEPEMEHHBIMU.
[Ipumeps! pereHns
CHCTEM HEJIMHEHWHBIX
YpPaBHEHUU C ABYMsI
IIEPEMEHHBIMU.
['padugeckas
VHTEPIPETALUS
YPaBHEHUS C IBYMS
MEPEMEHHBIMU U
CUCTEM JIMHEWHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMU.
Pemenne TekCcTOBBIX
3a/1a4 C TOMONIBIO
CHCTEM YPaBHEHUU

Pematb npocTeiimme CucTeMsl, B KOTOPBIX OTHO

13 YPaBHEHUU HE SABIIACTCS JIMHEHHBIM.

IpuBoauTh rpauuecKy0 HHTEPNPETANMIO PEIICHUS
YPaBHEHHUS C IBYMS IIEPEMEHHBIMHU U CUCTEM YPABHEHHUI
C ABYMS IEPEMEHHBIMHU.

Pemath TekcTOBBIE 32/1a4M AIreOpanyecKuM CriocoOoM

YpaBHEHMS U HEPABEHCTBA.
HepaseHncrsa

12

Yucnosbie
HEpPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ongHoM
IIEPEMEHHOM.
Jlnnerinbie
HEPaBEHCTBA C OJTHOU
IIEPEMEHHON U UX
peuienre. CucTeMmsl
JIMHEVHBIX HEPABEHCTB

D®opmMyJIMPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPIAMHATHOU MPAMOH, J0KA3BIBATH
aNreOpandecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XOE PELICHUS 3a1a4.
Pemarsb iMHEHHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM,
M300paXkaTh pellieHre HEPAaBEHCTBA Ha YUCIOBOM MIPSIMOIA.
PemaTh cucTembl JIMHEWHBIX HEPABEHCTB, N300paxaTh
pelIeHNe CUCTEMbI HEPABEHCTB HA YHCIIOBOM IIPIMOM
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C OTHOU IIEPEMEHHON
U UX pELICHHUE.
N3o006paxenue
pELICHUS JINHENHOTO
HEpPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOMN
IIPSIMOU

DyHKIUH. [Tonsarue pyHKIIUN. Hcnoab30BaTh GyHKIIMOHATBHYIO TEPMUHOJIOTHIO H
OCHOBHBIE TOHSATUS OO6unacTh onpeeNiecHus: | CMMBOJIMKY.
Y MHOYECTBO Boruncasth 3HaYeHus1 QYHKIMM, 3a1aHHBIX (OpMYTaMu
3HAYCHUM PYHKIIUH. (mpu HEOOXOAUMOCTH HUCIIONIB30BATh KAJIBKYIISTOD);
CrniocoObl 3a1aHus COCTABJIAITH TA0JMUIbI 3HAYEHUI DYHKIUU.
byHKIMIA. Crpouts no ToukaM rpaguku QyHKIUHA.
['paduk GpyHKIIAN. OnuceIBaTh cBOMiCTBA (QYHKIIMHM HA OCHOBE €&
CgoiicTBa PyHKIIUH, rpaduuecKkoro npeacTaBICHUS.
UX 0TOOpakeHue Hcnonb3oBaTh G yHKIIMOHATHHYIO TEPMUHOJIOTHIO U
Ha rpaduke CUMBOJINKY.
HccnenoBaTh mpuMepsl rpa@uKoOB, OTPAKAIOITNX peaTTbHBIC
npoiiecchl U siBieHus. [IpuBoauTH MpUMePHI MTPOLIECCOB U
SIBJICHUW C 3aJTaHHBIMUA CBOMCTBaMHU.
Hcnonb30BaTh KOMIIBIOTEPHBbIE TP OrPAMMbI
JUTSI TIOCTPOEHUS TpaprKOB PYHKIIUN U U3YUEHHUS UX CBOWCTB
OyHKIUH. UYreHne 1 NOCTpOCHUE Haxonuts ¢ moMombio rpadpuka QyHKIIUYA 3HAYEHUE OJTHON

UucnoBbie G yHKIINH

rpauKoB ¢ yHKIIHIA.
[Tpumeps! rpadukoB

Y3 PACCMATPUBAEMBIX BEJIUYUH 110 3HAYEHUIO JPYrOM.
B HecnoxHBIX ciydasx BbIpaKkaTh GopMyJ10ii 3aBUCUMOCTD
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dyHKLMH,

MCKIY BCIIMYHNHAMMU.

OTPaXKAOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJTHOW BETMYUHBI
peabHBIE ITPOLIECCHI. B 3aBUCUMOCTH OT U3MEHECHUS APYTOW.
OyHKIMUH, Pacno3naBatsb Bujbl u3ydaembix Qynkiuii. [loka3piBaTh
OIMCHIBAIOILINE CXeMaTHYEeCKHU MOJIO)KECHUE HAa KOOPAUHATHOM TIJIOCKOCTH
MpsMYyIo 1 00paTHYIo rpadukoB QyHKumi Buga: Y = X5,y = X, y =V, ¥ = |x|.
MpONOPIHOHATIBHBIC Hcnonb3oBarh GyHKUMOHAIBHO-TPapuUecKue
3aBUCUMOCTH, UX NnpeacTaBJIeHUs ISl PEIICHUS U UCCIIE0OBAHUS YPABHEHUN U
rpaukm. CHUCTEM YPABHECHUM.
I'paduk pynxmn IIpumeHsATH LKU(POBLIE peCyPChI I IOCTPOCHUS
y =X rpaguKoB (HhyHKITHI
DOyHKIUA
y=x,y =X
y =T,y = |xl;
rpaduyueckoe pereHue
YPaBHEHUN U CUCTEM
YPaBHEHUI

[ToBTOpeHUe 1 0000IICHNE [ToBTOpEHUE Bbi0uparb, NpuMeHsITh, OLEHMBATH CMIOCOObI CPAaBHEHUS

OCHOBHBIX ITIOHSITHHU U
METOJIOB KypcoB 7 1 8
KJ1accoB, 0000IIIeHE
3HAHUM

YHCeNl, BBIUUCICHUN, MPeoOpa30BaHU BRIPAXKCHHUM, PEIICHUS
YPaBHEHUM.

OcyuiecTB/ISITH CAMOKOHTP 0JIb BBITTOJHSEMBIX JIEHCTBUI U
CaMOIIPOBEPKY pe3yJIbTaTa BEIYHCICHUHN, TPeoOpPa30BaHuM,
ITOCTPOEHUM.

Pemiare 3a1a4u 13 peaJibHOM KU3HHU, IPUMEHATH
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MaTeMaTUYECKUE 3HAHUS JIJI PEUICHUS 3a/1a4 U3 IPYyTUX
MIPEIMETOB.

PemaTh TekCTOBBIE 321241, CDABHUBATH, BLIOUPATH
CI0COOBbI PEIICHUS 3a0a4

OBHIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

102
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9 KJIACC

HanmeHoBanue paznena KomnuectBo OcHoBHOE OCHOBHbBIE BUJIbI JEATEIIBHOCTH 00YYaOIIMNXCS
(Tembl) Kypca 4acoB COJZIepKaHue
Uricia 1 BEIUUCIIEHUS. 9 PanmuonanepHBIC YKCHa, Pa3zBuBarh npeacraBjieHHsi O YUCIaX: OT MHOXKECTBA

JIeCTBUTEIIBHBIC YUCTIA

UppalMOHAIILHBIC
YHCIia, KOHEYHBIC U
OECKOHEUHBIC
JECSITUYHBIE TPOOH.
MHoXecTBO
JICUCTBUTEIIbHBIX
YHCelT;
JICUCTBUTEIIbHBIC
qucia Kak
OECKOHEUHbIC
NECTUYHBIE IPOOH.
B3anMHO oqHO3HaYHOE
COOTBETCTBUE MEXTY
MHO>KECTBOM
JIECTBUTEIBHBIX
YHCEJI U MHOXKECTBOM
TOYEK KOOPAUHATHON
MIPSAMOM.

CpaBHeHuUe
JICMCTBUTENIbHBIX YHCE]L,
apupMeTHIecKre

HaTypaJbHBIX YUCEN O MHOXKECTBA JICHCTBUTEIbHBIX YUCET.
O3HAKOMUTBHCS C BO3MOKHOCTBIO MPEICTABICHUS
JIEUCTBUTEIIHLHOI'O YMCJIa KaK OECKOHEYHON NeCATUYHON
IpoOu, MPUMEHSTh JIECATUYHBIC TPUOIKCHUS
PalMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.

N300paxarh 1eliCTBUTENBHBIC YHCTIA TOYKAMU
KOOPAUHATHOU IIPSIMOU.

3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
JICUCTBUTEIbHBIEC YHCIIA.

BbInoJIHATH, coueTasi YCTHBIE U TUCbMEHHBIE ITPUEMBI,
apudmMeTnyecKue AeiiCTBUS C PAIIMOHAIILHBIMU YHCIIAMU;
HAXOIAUTh 3HAYCHUS CTENECHEU C LEIbIMU MOKA3aTEIsIMU U
KOpPHEW; BBIYMUCJIATH 3HAUCHUS YUCIIOBBIX BHIPAKCHUN.
HHonyuuTs npeacraBjaeHue 0 3HAYUMOCTH
JEUCTBUTEIIBHBIX YUCEIT B TPAKTUYECKON JIESITEIbHOCTH
YEJI0BEKa.

AHAJIM3MPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH
npUOTMKEHUS IEUCTBUTEILHOTO YKCIIa TP PEILICHUH
3a1ad4.

OKpyriasiTh 1€MCTBUTEIIbHBIC YNCIIA, BHINOJIHATH
NPUKHUIKY PE3yJIbTaTa BBIUYMCICHUHN, O EHKY 3HAUCHUI
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JICHCTBUS

C IEUCTBUTEIbHEIMU
YHCJIAMU.
[TpubmmxkEénnoe
3HAYCHHUE BEJIMYUHEI,
TOYHOCTD
MPUOJTKEHUSL.
OkpyrieHue yuncedn.
[TpukuiKa 1 OllEHKa
pE3yJIbTaTOB
BBIYHMCIICHUN

YU CJIOBBIX BBIPAKECHU.
3HAKOMMTBHCH C MCTOPHUEH PAa3BUTHUS MAaTEMATHKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJHOU
[MEPEMEHHOMN

14

JIuneliHOE ypaBHEHHE.
Pemenue ypaBHeHui,
CBOAALIUXCS

K JITHEHHBIM.
KBagpatHoe
ypaBHeHue. Pemenne
YPaBHEHUM,
CBOJALLINXCSA

K KBAJIPAaTHBIM.
bukBanpatHbie
YpaBHEHUSL.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

U 4YETBEPTOU CTEIICHEN

OcBauBathp, 3alI0MMHATH U IPUMEHATH rpaduueckue
MeTOABbI IIPU PELICHUN YPAaBHEHNUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars Lesbie U JpOOHBIE YPABHEHUS.

PemiaTp JiMHelHbIC M KBA/IPATHbIC YPABHEHUS,
ypaBHEHUS, CBOJSIIMECS K HUM, TPOCTeiIne ApoOHO-
palMoHANIbHBIE YPABHEHUS.

IIpeanaratb BO3MOKHBIE CITIOCOOBI pEIIEHUS] TEKCTOBBIX
3a/1a4, 00CYKIaTh UX M PelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOAMHU.

3HAKOMUTBHCH C MICTOPHUEH Pa3BUTHUS MAaTEMATUKU
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Pa3JIOKEHUEM
Ha MHOXKUTEIIH.
Pemienue apo6HO-
paloHaIbHBIX
YPaBHEHUM.

Pemienne T€KCTOBBIX
3a/1a4 anredpandaecKkum
METOI0M

Y paBHEHUS U HEPABEHCTBA.
CucreMsl ypaBHEHUN

14

YpaBHEHUE C IByMS
MIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUN
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JTUHENHOE,
a Ipyroe — BTOpOM
CTEIICHU.
['padpuueckas
WHTEPIpPETALNS
CHUCTEMBI YPAaBHEHU I

C ABYMs [IEPEMEHHBIMMU.
Pemenune TekCToOBbIX

OcBanBaTh U IPUMEHATH TPUEMBI PEIIICHUS CHCTEMBI
JIBYX JTMHEHHBIX YPAaBHCHUM C IBYMS IMEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHH, B KOTOPHIX OJTHO YPAaBHCHHE HE
SIBJISICTCS IMHEHHBIM.

Hcnonb3oBaTh QPyHKIIMOHATBEHO-TpadUuuecKue
IIPEICTABIICHUS TS pellleHHs] M UCCJIeI0OBAHUS] YPAaBHCHHM
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32124, pelIaTh UX
anreOpanyecKuM CrocoOOM: NMepexoauTh OT CIOBECHOMN
(GopMyITUPOBKH YCIIOBHS 3a/1a4H K allre0pandeckoi MOAeIn
MyTEM COCTABJICHHSI CUCTEMbI YPABHEHHUH; pelaTh
COCTaBJICHHYIO CUCTEMY YPaBHEHU; HHTEPNPETHPOBATH
pe3yJbTar.

3HAKOMHTHCS ¢ UCTOPHUEH Pa3BUTHUS MAaTEMATUKU
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3aJ1a4 anreopandaecKum
CIIocoooOM

Y paBHEHUS U HEPABEHCTBA. 16 Yucnoseie Yurartp, 3aIMCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaseHcTBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOIICTBA. BbInoHATH TpeoOpa3oBaHusl HEPABEHCTB, HCIOJIb30BATH
Jluneitnbie JUIs IpeoOpa30BaHus CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPAaBEHCTBA Pacno3HaBaTh JIMHEHHBIE U KBAIpaTHBIC HEPABEHCTBA.
C OJTHOH MEepEMEHHOM PemaTh nMHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEMHBIX
U UX pELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAOIINX
CucreMsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPABEHCTB C OHOU IIOJIYYCHHBIE PEILCHHUS.
IIEPEMEHHON U UX HN300paxare penicHue HEPABEHCTBA U CHCTEMBI HEPABEHCTB
pELICHHE. Ha YKCIIOBOM MPSMOH, 3alIMCHIBATH PEIICHUE C TOMOILBIO
KBanpaTHsie CHUMBOJIOB.
HEPABEHCTBA U UX PemaTh KBagpaTHbIe HEPABEHCTBA, UCIOJIB3YS
peleHHuE. rpauueckue npeacTaBIeHUs.
['pacduueckas OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA MPU PELLICHUU
VHTEPIIPETALNS pa3IMYHbIX 337a4, B TOM YHUCIIE MPAKTUKO-
HEPABEHCTB U CUCTEM OpPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMsI
IIEPEMEHHBIMU
DyHKIUH 16 KBanpaTuunas Pacno3HaBaTh BU/IbI H3y4aeMbIX (QYHKIUH;

bynkmus, e€ rpaduk u
cBoiicTBa. [lapabomna,
KOOPJAMHATHI BEPIITHHBI
napaboJibl, OCh

WLIIOCTPUPOBATH CXeMATHY€ECKH, 00bSICHATH
pacroJioKeHHe Ha KOOPAUHATHOM MIIOCKOCTU rpauKoB

byukmuii Buga: y = kx,y = kx + b,y = E,y = X
X
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CUMMETPHUH Mapaboibl.

['paduxu GhyHKIUI:
y = kx,
y = kx + b,
k
y =
X
y =X,
y =X,
y =0,
y = |x|

y = X%,y =V, y = |x| B 3aBucHMOCTH OT 3HAYCHHiT
K03((PULIMEHTOB; ONUCHIBATh X CBOMCTBA.
Pacno3naBarh KBagpaTHUHYIO QYHKIHIO 110 popmyIie.
IIpuBoauTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealibHOM KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBasITH 11 0000111aTH 0COOEHHOCTHU Tpaduka
KBagpatnyaHoil GyHKImK Yy = ax® + bx + .

Ctpouts U n300paxaTh cxeMaTU4eCKHU rpaduku
KBaIpaTUIHBIX (DYHKIHH, 3aTaHHBIX (hOpMYTIaMHu BUIA
y=ax,y=ax‘ +qy=ax+piy=ax +bx+ec
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA N3YYCHHBIX
(GYHKIHHA 7151 ©X TTOCTPOCHHSI, B TOM YHCJIE C TOMOIIBIO

U (POBBIX PECYPCOB

YuciioBrIe
[IOCJIEIOBATEILHOCTH

15

ITonsTHE YKCIIOBOM
MOCJIEI0BATEIILHOCTH.
3aganue
MMOCJIeI0BATEIILHOCTH
PEKYPPEHTHON
bopmyoii u

dbopMyIoii N-TO ueHa.

Apudmernueckas u
reoMeTpuiecKas
POTPECCHHL.
®dopmybl N-ro ujaeHa
apu(pMeTu4ecKon u
reOMETPUYECKOM

OcBanBaTh U IPUMEHATHb UHACKCHbIE 0003HAUEHUS,
CTPOUTH pPeveBble BbICKA3bIBAHUS C UCTIOIH30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOU C TIOHITHEM
MIOCJIeTIOBATETLHOCTH.

AHanu3upoBaTh GopMyIiry N-TO WieHa
MOCJIeI0BATEIbHOCTH W PEKYPPEHTHYIO GOpMYyITy

U BBIYMCJIATH YJICHBI [TOCJIEA0BATEIbHOCTEH, 3a1aHHBIX
TUMU (POPMYITaMHU.

YcranaBiauBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIeI0BATEIbHOCTH, €CJIM BHIITMCAHBI TIEPBHIE HECKOIBKO
€€ YICHOB.

PacnosHaBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO
IPOTPECCUHU TPH Pa3HBIX CIIOCO0AX 3a7aHMUs.
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MIPOrPECCUI, CYMMBI
MIEPBBIX N YJICHOB.
N300pakeHne 4JIeHOB
apru(pMETHIECKON 1
F€OMETPUIECKOMN
MPOrPECCUN TOUYKAMU
Ha KOOPAWHATHOU
MIJIOCKOCTH.
JluHenHbIN U
AKCIOHECHIIATbHBIN
pOCT.

Cio’xHBIE TPOLIEHTHI

PemaTs 3a1auu ¢ ucnoib30BaHueM GopMyit N-ro 4ieHa
apu(MeTHYecKol U TeOMETPUYECKON IPOrpeCCHil, CyMMBbI
MEPBBIX N YJICHOB.

HN300paxaTh 4JIeHBI NOCIEA0BATEILHOCTH TOUKAMU

HA KOOPAMHATHOU IJIOCKOCTH.

PaccmaTpuBaTh npuMepbl NPOLECCOB U SIBJICHUA

U3 pealIbHOM KU3HU, WIUTFOCTPUPYIOIIUE U3MEHEHHE

B apu(METUYECKON TPOrpeCCHH, B TEOMETPUUECKON
IPOTPECCHH; N300pakaTh COOTBETCTBYIOUINE 3aBUCUMOCTH
rpapuYecKu.

Pematpb 3a1a4u, CBI3aHHBIE C YUCIOBBIMU
MIOCJIEIOBATEILHOCTSIMU, B TOM YHUCIIE 33/1a4U U3 PEATbHOU
KU3HH C UCTIOJIb30BAaHUEM LU(PPOBBIX TEXHOIOTHUI
(3JIEKTPOHHBIX TAOJHIL, TPAPUIECKOr0 KAIBKYJIATOPA U T.11.).
PemaTsh 3a/1aun Ha CIOKHBIE IPOLIEHTHI, B TOM YHCJIE
3aJla4y U3 peasibHON MPAKTUKHU (C UCTIOJIb30BAaHUEM
KQJIbKYJISITOPA).

3HAKOMUTBHCH C MICTOPUEH Pa3BUTHUS MaTEMATUKHU

[ToBTOpenue, 0000IIEHHE,
CHCTeMaTH3alus 3HAHU

18

Yucaan
BbIUMCJIEHUS (3aMUCh,
CpaBHEHUE, JICVCTBUS
C IEeHUCTBUTECIbHBIMU
YHCJIaMU, YHCIIOBas
MpsiMast; IPOLICHTHI,
OTHOIIICHMS,
MIPOTIOPIINH;

OnepupoBaTh NOHATUSIMH: MHOXKECTBO, ITOJAMHOKECTBO,
orepaluy HaJl MHOKECTBAaMH; HCMOJIb30BaTh Ipadudeckoe
IPEJICTaBJIEHUE MHOKECTB JIJIs1 OMUCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IIPU PEIICHHUH 33]a4 U3 IPYrUx
y4€OHBIX TIPEIMETOB.

AKTyaJIM3UpPOBATh TEPMHUHOJIOIMI0O M OCHOBHBIE
JAelCTBUS, CBA3aHHbIE C YHCJIAMM. HATYpaJIbHOE YHCIIO,
IPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HATypalbHBIX
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OKpYTJICHUE,
npuOIIHKEHUE,
OIICHKA; PEIICHHE
TEKCTOBBIX 3a]1a4

4yucel, IPU3HAKU JIEJIMMOCTH, LIEII0€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JAeCATUYHAs ApoOH, CTAaHJAPTHBIN BU]T
4yucia, apupMeTUYECKUi KBapaTHBIA KOPEHb.
BbIOTHATH 1l CTBYS, CDABHUBATH M YIIOPAA04MBATH

apu(MeTHIEeCKUM YHCIIa, MPEICTABIATh YUCia HA KOOPAUHATHOM MPSAMO,
CrocoooMm) OKPYIJISITh YHCJIA; BHINOJIHATH NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIEHUN.
Pemath TeKCTOBBIE 3212491 apU(PMETUUECKUM CIIOCOOOM.
Pemiaths npakTH4YecKue 3a1a4M, COJICPHKALIME IPOLICHTHI,
JIOJIA, YaCTH, BbIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMS — PACCTOSHUE, IIEHA — KOJUYECTBO — CTOMMOCTb,
00BEM pabOThl — BpeMsI — MPOU3BOAUTEIBLHOCTD TPY/a.
Pa30uparhb peasibHbIC )KU3HEHHBIE CUTYaLUU,
(popMyIMpoOBaTH UX HA SI3bIKE MATEMATHUKU,
HAXOAUTh PEUICHHUE, IPUMEHS MaTEMAaTUYECKUH armnapar,
HHTEPIPETHPOBATH PE3YNIbTAT
AJuredpanyeckue OnepupoBaTh NOHATHUSIMM: CTENICHD C LEIBIM
BBIpa'KEeHU A nokazaresieM, apupMeTnyecKuii KBaJipaTHbIN KOPEHb,
(mpeobpazoBaHue MHOT'0OYJIEH, ainredpandeckas Apoob, TOXKIECTBO.
anreOpandecKux BbINOTHATH OCHOBHBIE A€M CTBHUSA: BBITIOJHITH PACUETHI
BBIPAXKCHHI, o Gopmyinam, MpeoOpa3zoBbIBATH 1ENbIE, IPOOHO-
JOMYCTUMBIE palOHANBHBIE BBIPAKEHUS U BBIPAKEHUS C KOPHSIMH,
3HAYEHUS) peanr30BbIBaTh PA3JIOKEHUE MHOTOYJICHA HA MHOKUTEIH,

B TOM YHCJIE C UCHOJIb30BAaHUEM (POPMYIT PA3HOCTH
KBaJIpaTOB M KBaJ[paTa CyMMBbI U Pa3HOCTU; HAXOJIUTh
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JOMYCTUMBIE 3HAUEHUS IEPEMEHHBIX JIJI IPOOHO-
paIMOHAIILHBIX BRIPAKEHUN, KOPHEH.

MoaeaupoBaTth ¢ TOMOIIBI0 (POPMYIT peasTbHBIE MPOIIECCHI
U SIBJICHUS

DyHKIUU
(mocTtpoeHnue,
CBOMCTBA U3yYEHHBIX
byHKITIH;
rpaduyecKkoe perieHue
YPaBHECHUHU U UX
CUCTEM)

OnepupoBath NOHATUAMU: QYHKIMS, TpaPuK QYHKIIUY,
HYJM (PYHKIIUHU, TIPOMEXYTKH 3HAKOMOCTOSIHCTBA,
IPOMEXYTKHU BO3pacTaHusl, yObIBaHUsI, HAUOOJIbILIEE U
HanMEHbIlIee 3HaUeHUST (DYHKIHIH.

AHAJIM3UPOBATH, CPABHUBATH, 00CYKAATh CBOMCTBA
GyHKIMH, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHAMMU: IIPSIMAasi TPOIOPLHUOHAIBHOCTD,
oOpaTHasi IPONOPIUOHAILHOCTb, JIMHEWHAA (QYHKIUA,
KBajpaTu4Has QpyHKIus, napadomia, rumnepooa.
Hcnonb3oBaTh rpaguku 1151 ONPEACIIEHNS] CBOMCTB,
IIPOLIECCOB U 3aBUCUMOCTEM, JIJISl pELIEHUS 3a7a4 U3 IPYTUux
y4eOHBIX TPEIMETOB U PeaTbHOM JKU3HH; MOAEJIHPOBATH

C MOMOIIIbIO TPa(MKOB peabHbIC TPOLECCHI U SBJICHUS.
BripaxkaTts (popMyJIaMH 3aBUCUMOCTH MEKY BEJIMYNHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust kKak OIMH M3 OCHOBHBIX Pa3/ICJIOB IIKOJbHOW MAaTEMAaTUKHU, UMEIOIIUN
CBOCH IIeJIbI0 O0ECIIEYNTh M3YYEHHE CBOMCTB M pa3MepoB (PUTYp, MX OTHOIICHUN U
B3aMMHOE PACIOJIOKEHUE, OMUPAECTCA Ha JOTMYECKYI, JI0Ka3aTeIbHYI JIMHUIO.
[leHHOCTH W3y4YeHUS] TEOMETPUM HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
3aKJIIOYAaeTCs B TOM, YTO OOYYalOmUMWCA YYUTCS TPOBOJUTH JIOKA3aTeIbHBIE
paccyXJeHusi, CTPOUTh JIOTUYECKHUE YMO3AKIIOUEHHS, JOKa3blBaTh HWCTUHHBIC
VTBEPXKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYXKIACHUS
«OT TPOTUBHOrO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpATHbBIE
YTBEPKJICHHUSL.

BTOpoil 1IEHHOCTBIO H3Yy4EHMS TE€OMETPUHU SBISACTCA MCIOIB30BaHUE €€ Kak
WHCTPYMEHTA TMpPU PEIICHUH KaK MaTEeMAaTHYeCKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCSA B pealbHON ku3HU. OOydaromuiics JOHKEH HAYyYUTHCS OMPEICIIUTh
FEOMETPUYECKYI0 (UTYpy, OMHCaTh CIOBAMM JAHHBIM 4YEpPTEX WM PUCYHOK, HANTH
IJIOIIAIb 3€MEJIbHOTO Y4YacTKa, PacCUMTaTb HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOT'O
kabenss wian TpeOyemble pa3Mmepbl Tapaxka sl aBTOMOOWJIE. DTOMY COOTBETCTBYET
BTOpasi, BBIUUCIWTENIbHAS JIMHUS B W3y4eHUU reoMerpuu. Ilpm pemenun 3amay
MPAKTUUYECKOTO XapakTepa OOy4YaroIIUNCS YUYUTCS CTPOUTh MaTeMaTUYeCKUE MOJENU
pEATbHBIX KU3HEHHBIX CUTYAIIMI, TPOBOAUTH BHIYMCICHUS U OLCHUBATh aJ€KBAaTHOCTh
MOJIYYEHHOI'O pe3yibTara.

KpaitHe BaxxHO TOAYEPKUBATH CBA3M TEOMETPUM C JAPYTUMH Yy4EeOHBIMU
npeaMeTaM, MOTHUBHUPOBATh HCIOJIL30BaTh OMPECICHUS T€OMETPUUYECKUX (QUryp u
MOHSATUM, JEMOHCTPUPOBATH NMPUMEHEHUE MOJYYCHHBIX YMEHUN B (DM3UKE U TEXHHUKE.
Ot cBsi3W HaubOoJee SpKO BUAHBI B TeMax «Bektopsl», «TpUroHOMETpUYECKue
COOTHOILIEHUs», «Metoa koopauHat» u «Teopema Iudaropar.

VYuebnbiii kypc «l['eoMeTpus» BKJIIOYAET CJEAYIOIIME OCHOBHbBIE pa3Jiesibl
conepkanus: «I'eomerpuueckue PUrypsl U BX CBOMCTBaY, «MI3MepeHne reoMeTpruiecKux
BEJIMYUH», «JleKapTOBBI KOOpIMHATBl Ha IUIOCKOCTH», «BekTopbl», «/[BrkeHUs
10cKocTy, «IIpeodpazoBanus mog00UsD.

OOmiee 4YHMCIO YacoB, PEKOMEHJOBAaHHBIX JJISI HM3y4eHHs y4eOHOro Kypca
«['eomerpust», — 204 gaca: B 7 kimacce — 68 gacoB (2 vaca B Hemenmo), B 8 kiacce —
68 yacoB (2 Jaca B Heleno), B 9 kitacce — 68 yacos (2 "yaca B HEJIEINIO).
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COAEP KAHUE OBYUYEHUSA
7 KIIACC

Havansubie nonstus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buasl yrios.
BeprukanbHble U cMmexHble yriabl. buccekrpuca yria. JlomaHas, MHOIOYrOJbHUK.
[lapayienbHOCTh U NEPHEHAUKYISAPHOCTD IPSMBIX.

Cummerpuunble (urypsl. OCHOBHBIE CBOWCTBa OCeBOM cuMmeTpuu. lIpumepsl
CUMMETPHUH B OKPYKAIOIIEM MHUPE.

OCHOBHBIE ITOCTPOEHUS C IMOMOILBIO LUPKYJISA W JIMHEWKHU. TpeyronbHuk. Beicora,
MeanaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEApEHHBIN 1 PABHOCTOPOHHUM TPEYroJbHUKHU. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M NPU3HAKK PAaBHOOEIPEHHOrO TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M MNPU3HAKU MApALIENbHBIX MNpsAMbIX. CyMMa yrioB TpeyroJbHHUKA.
Buennue yrisl TpeyroiabHUKa.

[IpsmoyrosbHblii  TpeyronbHUK.  CBOMCTBO ~ MeAMaHbl  OPSAMOYTOJIBHOTO
TPEYroibHUKA, NPOBEAEHHOW K rumoreHyse. Ilpu3Haku paBeHCTBAa NPSAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpIMOYTOiabHBIN TPEYTONBHUK € yIiaoM B 30°.

HepaBencTBa B reoMmerpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OoJIbIIEM yTJie U OoJbIIeH CTOpoHE TpeyronbHUKa. [lepnenaukysip
Y HAaKJIOHHAs.

I'eomeTprueckoe MeCcTo TOUEK. buccekTpuca yria u cepeIMHHbIN NEPIEHAUKYIIP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpPYT, XOpAa U JUaMETp, UX CBOMCTBA. B3auMHOE pacrosoKeHue
OKpyXKHOCTH M mpsiMoi. KacarenpHas W ceKkymas K OKpPYXHOCTH. OKpYyXHOCTb,
BIIMCaHHAas B yrojl. BnucanHas v onvcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku M CBOMCTBA. YacTHbIE
Ccllydau napajijiesorpaMMoB (IpsSIMOYTOJIbHUK, pOMO, KBaJIpar), UX MPU3HAKHU U CBOICTBA.
Tpaneuusi, paBHOOOKast Tpanenus, e€ CBoMCTBa U Npu3Haku. [IpsMoyronbHas Tpanemusi.

Meron yaBoenus Menuansl. LlenTpansHas cummerpus. Teopema @aneca u reopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyroiabHUKA U Tpaneuud. LleHTp macc TpeyrojibHHKa.

[Tomobue TpeyronpbHUKOB, KO3 duiment mnomodbus. IlpusHaku momoous
TpeyrojJbHUKOB. [I[puMeHeHne nogo0us nNpu pelieHny MPaKTUYECKUX 3a/1a4.

CeoiictBa 1wiomaAei reomerpuueckux ¢uryp. Dopmynsl S UIOMIAIA
TpeyrojibHUKa, MapaienorpamMmma, pomba u Tparneuuu. OTHOIICHHE IUIOMIAIEH
oA00HBIX QUryp.

Bpruucnenune momaned TPEYyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 3a/a4.

CuHyc, KOCHMHYC, TaHIE€HC OCTPOrO yIjla NPSIMOYTOJBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpPUTOHOMETpUUECKHE (PYHKIIUHU YIIOB
B 30°, 45° u 60°.

BrincanHble U LEHTpalbHBIEC YIJIbI, YIOJI MEXAY KacaTelIbHOW W XOPAOH. YTJIbI
MEXY XOpAaMH U CEKYIIUMU. BriMcaHHbIE M OIMCaHHBIE YETHIPEXYTOJIbHUKU. B3auMHoe
pacrnoyioxxeHue IBYX OkpyxHocTed. Kacanue oxpyxknHocreil. OOiiue kacaTelbHBIE K

JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanredc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOPMYIIbI MPUBENCHUSI.

Pemienne TpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nogodus. [logodure COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpOU3BENECHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB
CEKYIIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

BekTop, nnuHa (MOmynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTUBOIIOIOKHO
HAIIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaLlUU
HaJ BEKTOpaMHu. Pa3jokeHue BEKTOpa N0 JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater  Bektopa. CkansipHO€  NPOM3BEIEHHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJICHUS JJIMH U YIJIOB.

JlekapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPAaBHEHUs MPSAMOM MU OKPYKHOCTH
B KOOpAMHATaxX, MEPECEUYEHUE OKPYXKHOCTEW M MPAMBIX. MeETon KOOpAMHAT M €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[JInHA OKpYXKHOCTH. [ 'pagycHas u paaruanHas mepa
yIJIa, BBIYMCIIEHUE UIUH AYT OKpyx)HocTel. [lmomanes kpyra, cekTopa, CErMeHTa.

JIBMOKEHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (QUryp (dJIeMEHTapHBIC
npeactaiaenus). [lapannensusiil nepenoc. [ToBopor.

INPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHust B 7 Kjacce:

Pacnio3HaBath M3ydeHHBIE T€OMETPUYECKUE (DUTYPBI, OMPEACNIsATh UX B3aUMHOE
pacmoyio)KeHue, Uu300paxaTh TeOMETpUYecKre (UTYphl, BBIMOJIHATH  UYEPTEXKH
[0 YCJOBUIO 3adauyu. M3MmepaTh JMHEWHBIE W YIVIOBBIE BEJMYWHBL. Pemars 3amadun
Ha BBIUMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath rpyOyr0 OIIEHKY JMHEHHBIX U YTJIOBBIX BEJMYMH MPEIMETOB B PEATbHOU
KU3HH, pa3MEpPOB TPUPOJHBIX OOBEKTOB. PaznmuuaTe pasmepsl ATUX OOBEKTOB
IO TIOPSKY BETUYUHBI.
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CtpouTh yepTeKn K FTEOMETPUUECKUM 3a1a4aM.

ITonb30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BATh IPU3HAKHA U
CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJILHUKOB IIPU PELLICHUU 3a]1au.

[IpoBOAMTE JOrMYECKHE PACCYXKICHHS C HCHOJIB30BAHUEM TI'€OMETPHUUECKUX
TEOPEM.

Ilonb30BaTbCss  NPU3HAKAMH  PABEHCTBA  IPAMOYIOJIBHBIX — TPEYrOJIbHUKOB,
CBOMCTBOM MEIHMAaHbl, MPOBEAEHHOW K THIIOTEHY3€ MNPSIMOYrOJIBHOTO TPEYrOJbHHUKA,
B PELIEHUN F€OMETPUUECKUX 3a/1a4.

Onpenensatey mapamielbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 0Opa3yer
C HUMH cekymas. OnpenensaTs NapayieIbHOCTh NPSIMBIX € IOMOLIBIO PaBEHCTBA
PaCCTOSIHUAM OT TOYEK OAHOM MPSAMOM O TOUEK APYrou MpsMOi.

Pemats 3amaun Ha kieTyaToi Oymare.

[IpoBoAUTH BBIUMCICHUS] U HAXOJUTH YUCIOBbIE M OyKBEHHBIC 3HAUEHHUS YIJIOB

B I€OMETPUYECKUX 3a/adyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB YyIJIOB, OOpa30BaHHBIX IIpM IEPECEUEHUU  JIBYX
HapaJyIeNIbHBIX IPSIMBIX CEKYIEH. Pemars mpakTnyeckue 3a1a4u Ha HaX0KJICHHE YIJIOB.

Bragets NOHATHEM TI'E€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpEeNessTh
OMCCEKTpHCY yIJia U CepeIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPHUECKUE MECTa
TOYEK.

@opMynupOBaTh ONPEICICHUS] OKPYKXHOCTH M Kpyra, XOpAbl W JHAMETpA
OKPY)KHOCTH, IIOJIb30BAaTbCAd MX CBOWCTBAMHU. YMETb IPUMEHATH 3TU CBOWCTBA
IIPU PELICHUH 3a]1a4.

Braners moHATHEM OIMHUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. [lomp3oBaThcs (akraMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIE NTEPIIEHANKYIISAPBI K CTOPOHAM
TPEYTrOJIbHUKA NIEPECEKAIOTCSA B OJJHOM TOUKE.

Brnamers mnoHsATMEM KacaTeIbHOM K OKPYXXKHOCTH, IIOJIB30BAaTbCA TEOPEMOMN
O IEPIECHINKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOIO K TOYKE KaCaHMUs.

ITonp30BaThCs NPOCTEHIIMMU I'E€OMETPUYECKMMM HEPABEHCTBAMH, IOHMMAaTh HX
MIPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IOCTPOCHMS C IOMOIIBIO LHUPKYJIS U
JIMHEVKH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS TPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHust B 8 Kiacce:

PacniosHaBaTh OCHOBHBIE BUbI UETHIPEXYTOJIbHUKOB, UX DJIEMEHTHI, [10Jb30BAThCS
UX CBOMCTBAMHU IIPU PELICHUU T€OMETPUUYECKUX 3a1ay.

[IpuMeHsTh CBOWMCTBA TOUKHM IMEpPECeUEeHUs] MEIUaH TPEeyroyibHUKa (LIeHTpa Macc)
B PEIICHUU 33/1a4.

Bianers nmoHATHEM CpemHEN JIMHUM TPEYrOJIbHUKA U TPAINlCLUH, NPUMEHATH UX
CBOMCTBA IIpM pEIIEHUHM reoMmeTpuueckux 3anad. llomp3oBaTthes Teopemoint Paneca
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U TEOpeMOW O IMpPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh MX Uil PELICHUS
IIPAKTUYECKUX 3a7ad.

[IpuMeHsTh NpU3HAKK TOJO0US TPEYTOJIbHUKOB B PELICHUH T'€OMETPUUYECKUX
3ajad.

[lonmp3oBatbcst  Teopemoit  [ludaropa st pemieHHss TE€OMETPUYECKUX U
npakTUYecKux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTHUYECKUX 3a/ayax,
CaMOCTOSITEILHO JIeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.

BiiageTs NOHATHSIMU CMHYCA, KOCUHYCA U TAHT€HCA OCTPOTro yIJia NPSMOYTOJIBHOIO
TpeyrojbHUKa. [10ab30BaThCS STUMU NOHITUSAMU AJI PEIICHUS TPAKTUYECKUX 3a]1a4.

Boruucnsats  (pa3nuuHbIMU  cOCO0aMM) TUIOLIAAb TPEYroJbHUKA M TUJIOLIAAU
MHOTOYTOJIbHBIX (UTyp (MOJB3YsCh, IZle€ HEOOXOAUMO, KaldbKynaTopoMm). [IpumeHsTh
NOJy4YEHHbIE YMEHHUS B IPAKTUUECKUX 3aauax.

Bnanerp NOHATUSAMYU BIOMCAHHOTO U LIEHTPAJIBHOIO YIJIA, UCHOJb30BaTh TEOPEMBI
O BIIMCAHHBIX Yrjax, yrilax MexIy XopJaMu (CEeKyUIMMU) U yIie MEXIy KacaTeJIbHON 1
XOpPJ0i MPH pEelIEeHNH FEOMETPUUYECKUX 3a/1a4.

Bnanerp MOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHHMKA, IPUMEHSATh CBOWCTBA
OIMCAaHHOIO YETHIPEXYTOJIbHUKA ITPU PELICHUH 3a1a4.

[IpuMeHsTh MONMy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHUE MOJIENN
JUISL  3a]a4  PEAJbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOIIHME BBIYHMCICHUS
C TpUMEHEHUEM TMoJ00Us M TPUTOHOMETPUM (MOJB3YiACh, TJ€ HEOO0XOAMMO,
KaJIbKYJIITOPOM).

IIpenMeTHBIe pe3ynbTaThl OCBOCHHS MPOrpaMMBl y4eOHOTO Kypca K KOHITY
oOydeHus B 9 Kjacce:

3HaTh TPUTOHOMETpUYECKHE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTh C UX MOMOIIbIO
pa3IUYHbIE 3JIEMEHTHI MPSMOYTOJBHOIO TPEYTrOJbHHUKA («PEIICHUE MPSIMOYTOJIbHBIX
TPEyroiabHUKOBY»). HaxoauTe (C MOMONIBIO KaJdbKYJISATOpPA) JJIMHBI W YIJIbI
JUTSI HeTAOJTMYHBIX 3HAYCHUH.

[Tonb3oBaThecst (opMynamMu TPUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JUJII  HAXOXJEHUS COOTHOUIEHUH MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpEMbl CMHYCOB M KOCHHYCOB JUISI HAXOXKICHHUS Pa3InyHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pEUIEHUE TPEYroJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
FEOMETPUYECKUX 3a/1a4.

Brnaners mnonsTusMu mnpeoOpazoBaHusi MOJ00MS, COOTBETCTBEHHBIX 3JEMEHTOB
nono6HbIx uryp. Ilomp3oBaTbesi CBOMCTBaMU TOI0OMS MTPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIISATD JJIMHBI U HAXOAUTH YIJIbl Y TOJO0OHBIX Guryp. IlpuMmeHsTs cBoicTBa moqo0ust
B TPAKTUYECKUX 3a7ad4aX. YMEThb MNPUBOAUTH TPUMEPHI MOAOOHBIX  (Uryp
B OKpPYKaroIlleM MUpE.

[Tonb30BaThCcsl TEOpeMaMu O MPOU3BEICHHHM OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaApaTe KacareJbHOM.
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[Tomp30BaThCSl BEKTOPaMH, TIOHUMATh WX TEOMETPHUCCKHA U GU3HUECKUN CMBICT,
OPUMEHATh MX B PEUICHHH TE€OMETPUYECKHMX H (u3nueckux 3amgad. l[IpumeHsTh
CKaJIIPHOE MPOM3BEICHNE BEKTOPOB JJIsI HAXOXKICHUS JJIMH U YTJIOB.

[Tonmp30BaThCs METOAOM KOOpPJAMHAT Ha IUIOCKOCTH, NMPUMEHATH €r0 B PEILICHUU
reOMETPUYECKUX U MIPAKTUUECKUX 3a/1a4.

Brnagerp mOHATHSAMH TIPaBUIILHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
YT OKPY)KHOCTH M paJuaHHON Mepbl yria, yMETh BbIUUCIATH IUIOMIAb Kpyra U €ro
gacte. [[puMeHsATs momydeHHbIe YMEHUS B IPAKTUYECKHUX 3a/1a4ax.

Haxomuts ocu (Wiv IIGHTPBI) CHMMETPUH (QPUTYP, TPUMEHSTH TBIKCHHSI TJIOCKOCTH
B IIPOCTEUIINX CIydasiX.

[TpuMeHsTh MOTydeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTH MaTeMaTHUECKUe MOJIEIN
JUIA  3a7ad  pealbHOM KU3HM M TMPOBOAUTH COOTBETCTBYIOIKME  BBIYMCICHUS
C TMpUMEHEHHEM ToA00Ms U TPUTOHOMETPUYECKUX (PYHKIHMM (MONb3ysACh, TIe
HEO0OXO0JIMMO, KaJTbKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HammenoBanue pasgena |KomuuectBo OcHoOBHOE OcHOBHbIE BUIbI IEATEIBHOCTH 00Y4aIOIINXCSI

(Tembl) Kypca 4acoB coep)KaHue
[Ipocrenmne 14 [Ipocrenmne D opMyJIMPOBATH OCHOBHBIE TTIOHATHUS U ONPEICIICHUS.
reoMeTpruyecKue GUrypsl v FEOMETPUYECKHE Pacno3HaBaTh U3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI,
ux cBoiicTBa. MI3Mepenue OOBEKTBHI. onpeaeJsiTh UX B3aUMHOE PACIlOJI0KEHHE, BBINIOJIHATH
FEOMETPUUECKUX BEJTHMYHUH MHOroyroiabHUK, YepTEXK MO YCIOBHIO 3aJaUH.
JIOMaHasl. IIpoBoauTh NpoOCTENIINE TOCTPOEHHUS C TOMOIIBIO IIUPKYJIS

CMmexHbIe U
BEPTHUKAIbHBIC YIJIbI.
Pabora

C MPOCTEUIIIUMHU
yepTeKaMHu.
N3mepenne TMHENHbIX
Y YTJIOBBIX BEJIMYMH,
BBIYUCIICHUE OTPE3KOB
U YIJIOB

Y JINHEWKU.

N3mepsTh JIMHEWHBIC U YIIIOBBIC BEJIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

Onpenensith «Ha TJia3» pa3Mepbl pealibHbIX 00bEKTOB,
NMPOBOANTH rPYOYIO OLIEHKY UX Pa3MEPOB.

Pemarth 3371a4u Ha BBIYKCIICHHUE JITTUH OTPE3KOB U BEJIMUUH
YTJIOB.

Pematp 3a1aun Ha B3aUMHOE PACIIOIOKEHUE
r€OMETPUYECKUX PUTyp.

IIpoBoauTh KJTaCCUPUKALHIIO YTIIOB, BLIYUCIATH
JIMHEWHBIE U YTJIOBbIC BEMYUHBI, IPOBOAUTH
HEO0OXOIMMBbIE J10Ka3aTEIbHBIE PACCYKICHUS.
3HAKOMUTBHCH C UICTOPUEH Pa3BUTHS TEOMETPUHN

TpeyronsHUKH

22

[lonsiTHE O paBHBIX
TPEYTrOJIbHUKAX U

PacnozHaBaTh Iapel paBHBIX TPEYTOJILHUKOB HA TOTOBBIX
yepTexax (C yKa3aHueM MPU3HAKOB).
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MIEPBUYHBIE
IpEICTaBICHUS

0 paBHBIX (hUTypax.
Tpu npusHaka
paBeHCTBa

TPEYT OJIbHUKOB.
[Ipr3Haku paBeHCTBA
NPSIMOYTOJIbHBIX
TPEYT OJIbHUKOB.
CBOICTBO METUAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEIAEHHOU

K TUIIOTEHY3E.
PaBHOOepEeHHbBIC U
PaBHOCTOPOHHUE
TPEYTrOIbHUKH.
[Ipr3Haku 1 cBOKCTBA
PaBHOOEPEHHOTO
TPEYTrOJIbHUKA.
HepasencrBa

B TEOMETPUH.
[IpstmOyrosbHbIN
TPEYTroJIbHUK C YTJIOM
B 30°

BbiBoauTh CiieICTBUS (PABEHCTB COOTBETCTBYIOLUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyTHPOBATH OIIPENEIIEHUS: OCTPOYTOJIBHOIO,
TYNOYTOJLHOTO, PSIMOYT OJIBHOTO, PaBHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYT OJIbHUKOB; OUCCEKTPHUCHI, BHICOTHI,
MEJMaHbl TPEYTOJIbHUKA; CEPEIUHHOIO MEPIEHANKYIIApa
OTpE3Ka; IEpUMETpa TPEYrOJIbHUKA.

®opMyJIMPOBATH CBOWCTBA U IPU3HAKU PAaBHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouThb YepTeXH, pemaTh 3aJa4M C TOMOIIBIO
HAXO0XICHHS PaBHBIX TPEYT OJIbHUKOB.

IIpuMeHsATh NpU3HAKK PAaBEHCTBA IPSMOYTOJIBHBIX
TPEYroJbHUKOB B 3a7a4ax.

Hcnouab3oBaTh 1U(POBIE PECYPCHI JJIA HCCJICI0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMMTBHCH C MICTOPHUEH Pa3BUTHS T€OMETPUN
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[lapannenbHbie MPSMBIE,
CyMMa YyIJIOB TPEYrOJIbHUKA

14

[TapannensHbie
MpsIMbIE, UX CBOWCTBA.
Haxkpect nexaniue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YIJIBI,
00pa3oBaHHbBIC

IIPU NIEPECEUEHUN
napajuieIbHbIX
IPSIMBIX CEKYIIEH).
[Ipu3Hak
apaJuIEIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PacCTOSIHUI
OT TOYEK OJHOMU
MPSIMOU 10 BTOPOU
IPSAMOM.

CymMma yrios
TPEYTOJIbHUKA.
Brennue yriibl
TPEYTroJIbHUKA

DopMyJIHPOBATH NOHATHE [TAPAIIICIBHBIX IPIMBIX,
HAXOAMTh ITPAKTUYECKHUE ITIPUMEPHI.

N3yuaTs cBolicTBa YIiioB, 00pa30BaHHBIX MPHU NIEPECCUCHUH
NapaJuIeIbHbIX NpAMBbIX cekymiei. [IpoBoauTs
A0KA3aTeJIbCTBA NAPAILIETbHOCTH ABYX MPSAMBIX C IOMOIIBIO
YIJI0B, 00Opa30BaHHBIX MIPU MEPECCUEHUH ITUX MPSIMBIX
TPETbEMN MPSAMOU.

BbI4ucaATE CYMMY YIJIOB TPEYTOJIbHUKA U MHOI'OYT'OJIbHUKA.
Haxoautsp uncioBbie 1 OyKBEeHHbIE 3HAUYEHUS YTIIOB

B F€OMETPUYECKUX 3a/1a4aX C UCIOJIb30BaHUEM TEOPEM

0 CYMME€ YI'JIOB TPEYIOJIbHUKA U MHOTOYT OJIbHUKA.
3HAKOMHTBCSA ¢ HCTOPUEH Pa3BUTHUSA T€OMETPUU

OKpyKXHOCTB U KPYT.
['eomeTpuueckue
MOCTPOEHUS

14

OKpyXHOCTB, XOpJia U
JMaMeTp UX CBOMCTRBA.
KacarenpHas

K OKPYXHOCTH.
OKpy»KHOCTb,
BIIMICAaHHAs B YTOJI.

DopMyJIHPOBATH ONPeEAEIeHUs . OKPYKHOCTH, XOPJIbI,
JIMaMEeTpa U KacaTelnbHOU K OKpyKHOCTH. U3y4aTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEKH.
HccaenoBarp, B TOM YKCIIE HCHOJIB3YS HU(PPOBbIE
pecypcehl: OKPY)KHOCTb, BIIMCAHHYIO B YI'OJI; LEHTP
OKPYKHOCTH, BIMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHEHUE

B 3a/1a4ax.
buccekrpuca u
CEepEeIMHHBIN
NEPHEHANKYJIISP
KaK FTeOMETPUYECKUE
MeCTa TOYEK.
OKpYyXHOCTb,
OMUCaHHAsI OKOJIO
TPEYrOJIbHUKA.
OKpyKHOCTb,
BIIMCaHHAS

B TPEYTOJIbHHUK.
[Ipocrenmne
3a/1auu

Ha MMOCTPOEHUE

KacaTeJIbHbIX.
Hcnoab3oBars meron I’ MT miis nokasarenscTBa TeopeM

0 MepeceueHnH OUCCEKTPUC YTIIOB TPEYTOJbHUKA U
CEpPEAVHHBIX EPIICHINKYISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momomibo I'MT.

OBJiageBaTh NOHATUSIMU BIIMCAHHOM Y ONMCAaHHOMU
OKPY>KHOCTEW TPEYrOJIbHUKA, HAXOAUTh LICHTPBI TUX
OKPY>KHOCTEM.

PemiaTb OCHOBHBIE 32/1a4H HA NIOCTPOEHHUE: YIJIa, PABHOTO
JAHHOMY; CEPEANHHOIO MEPIEHIUKYIIAPA TaHHOTO OTPE3KA;
NPSAMOM, MTPOXOASIIEN YEPE3 JaHHYIO TOUKY U
NEPIECHIUKYIISIPHON JAaHHOU MPSAMO; OMCCEKTPUCHI IAaHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 PA3JIMYHBIM DJIEMEHTAM.

3HAKOMUTBHCH C MICTOPUEH Pa3BUTHS T€OMETPUN

[ToBTOpEHue, 06001IeHNE 4 [ToBTOpEHUE N PemaTs 3a1a4umM Ha TOBTOPEHUE, WILTIOCTPUPYIOIINE CBA3U
3HAHUN 0000111eHHE OCHOBHBIX | MEXAY Pa3IMUHbIMU YaCTSIMU Kypca
MOHSTUN U METOJIOB
Kypca 7 Knacca
OBHIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

HanmenoBanue paznena | Konmnuecto OcHoBHOE OCHOBHbIE BUJIbI JEATEIIBHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB COJZIepKaHue

UeThIpEXYTrOIbHUKA 12 [Tapannenorpamm, ero | M300paskaTbh 1 HAXOAUTh HA YEPTEXKAX
MPU3HAKK U CBOMCTBA. | YETHIPEXYTOJILHUKHU PA3HBIX BUJIOB U UX JIEMEHTHI.
YacrtHele ciiydan @opMyTHPOBATH ONpe/esIeHUs: MapajuiesiorpaMma,
napajuieorpaMMoB NpsIMOYTOJIbHUKA, poM0a, KBaJpara, Tpaneuuu, paBHOOOKOM
(IpAMOYTOJILHUK, Tpaneuuu, NpIMOyTroJIbHOW TpanelnH.
poMO, KBajapaT), UX Jloka3pIBaTh U UCNOJb30BATH NPHU PellIeHUHU 3124
MIPU3HAKH U CBOKCTBA. | MPU3HAKU M CBOICTBA: NapauieiorpaMma,
Tpanenus. NpsIMOYTOJIbHUKA, poM0a, KBaJpara, Tparneuuu, paBHOOOKOU
PaBHoOOKas 1 Tpanenuu, NpsMOyroJIbHON TPAIIELIUH.
MPSIMOYTOJIbHAs IIpyMeHSTH MeTOX YABOEHUS MEINAaHbl TPEYTOJIbHUKA.
TpaneruH. Hcnonb3oBaTh HUPPOBBIE PECYPCHI JIJIS1 UCCIETIOBAHUS
Meron ynBoeHus CBOMCTB H3y4aeMbIX puryp.
Me1aHbl. 3HAKOMUTBHCH C HCTOPHUEH Pa3BUTUS TEOMETPUH
LenTpanpHas
CUMMETpHS

Teopema @aneca u Teopema 15 Teopema @aneca n IIpoBoaAUTEH MOCTPOEHMS C MOMOILIBIO IUPKYJIS U IMHEUKU

O MPOMOPIUOHATIBHBIX TeopeMa C HCMOJb30BaHUE TeopeMbl Dajeca U TEOpPEMbI

OTpe3Kax, MOI00HbIE O MMPOMOPUMOHANBHBIX | O MPOMOPILUOHATBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYrOJIbHUKU OTpe3Kax. MIPOMOPIMOHATIBHBINA OTPE30K.
Cpennsist nuHus IIpoBoauTh 10KA3aTEIBCTBO TOIO, YTO MEUAHBI
TPEYTOJIbHUKA. TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOW TOUKE, U HAXOAUThH
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Tpanenus, e€ cpensss
JIMHUSL.
[IponopuronanbHbIE
OTPE3KHU.

LlenTp macc

B TPEYT OJIbHUKE.
ITonoOHEIE
TPEYrOJAbHUKU. Tpu
npuU3HaKa mogoous

CBSI3b C IEHTPOM MaccC, HAXOAUTH OTHOLIEHUE, B KOTOPOM
MEJMaHBbI IEIATCSA TOUKOU UX TIEPECCUEHUS.

Haxoautsb mo00HbIE TPEYTrOIbHUKNA HA TOTOBBIX YEPTEKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOAO0HUS.
PemaTs 3a1a4u Ha 10J00HBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITEJILHOTO MOCTPOECHUS YEPTEKEN U HAXO0XKICHHUS
0JIOOHBIX TPEYr OJIbHUKOB.

IIpoBoauTh J0KA3aTEILCTBA C UCIIOJIB30BAHUEM
MPU3HAKOB MMOA00USI.

TPEYTrOJIbHHUKOB. Jloka3bIBaTh TPH MPU3HAKA TOJ00US TPEYTOJLHUKOB.
IIpumenenne IIpuMeHATH TOTy4EHHbIE 3HaHUS [IPU PELICHUN
o00us T€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.
MIpY PEUICHUU 3HAKOMUTHCH C UCTOPHEN Pa3BUTHS TEOMETPUU
MIPAKTUYECKHUX 3a7a4
[Inomans. Haxoxxnenue 14 CBolicTBa moniagen OBJaneBaTh NEPBUYHBIMH MPeACTABJIEHUAME 00 00IIICH
MJIOIIAAEH TPEYrOJIbHUKOB FEOMETPUYECKUX Teopuu Tioaau (Mepsl), GpopMyJaMpoBaTh CBOMCTBA
1 MHOTOYT'OJIbHBIX (DUTYD. ¢buryp. TJTONIAAH, BBISICHATH UX HATJISIIHBIA CMBICIL.
[ Lnormaau momoOHBIX puryp DopmyJibl BoiBoauTh opMYIIBI IITOMIAAN MTapajiesiorpaMmma,
JUTS TUTOLAA TpEeYrojibHUKA, Tpaneuuu U3 GopMyJibl IO
TPEYroJIbHUKA, NpsIMOYTrOJIbHUKA (KBaJpara).
rapasuiesiorpaMmma, BoiBoauTh (popMyIIbI TUIOIAAN BBITYKIIOTO
Tparenuu. YETHIPEX YT OJIbHUKA YEPE3 TUATOHAIU U YT OJI MEKY HUMU.
Brruncnenue Haxonuts mutonanu ¢uryp, n300paxEHHBIX Ha KJIETIYaTON

IUTONIAZIEN CIIOKHBIX
duryp.

Oymare, MCIOJIb30BaTh pa30reHe PUTYPhl HA YAaCTH U
JIOCTpauBaHKUE.
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[nomaau duryp

Ha KJieTyaroi oymare.
[Inomanu mogoOHBIX
¢uryp.

3anaun

C IPaKTUICCKUM
COJICPIKaHUECM.
Pemrenue 3anau

C IIOMOIIIBIO METO/Ia
BCIIOMOTaTeIbHON
TJIOIIA U

Pa30upars npuMepbI KCIIOJIB30BAHUS BCIIOMOTATENIbHOM
IJIOIIAIN JIJISl PEIICHUSI TEOMETPUYECKUX 33/1a4.
Haxoauts mionaan no1o0HbIX GUryp.

BouryuciasiTh MIonaan pa3indHbiX MHOTOYTOJbHBIX (DUTYD.
Pemartsb 3aga4um Ha 1JI0IIA/Ib C IPAKTUYECKUM
coJiepKaHueM

Teopema [Mudaropa u
HavaJia TPUTOHOMETPHUH

10

Teopema [Tudaropa, u
€€ IIpUMCHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUHI OCTPOro
yriia IpsiMOyTOJIbHOTO
TPEYTrOJIbHUKA,
TPUTOHOMETPUUECKHE
COOTHOILEHUS

B IIPSIMOYTOJTLHOM
TpPEYTroJbHUKE.
OcHoBHOE
TPUTOHOMETPUUECKOE
TOXJIECTBO

Joxa3biBaTh TeopeMy [Iudaropa, ucnosib3oBarsp e

B [IPAKTUYECKHUX BBIUMCIICHUSX.

D opMyTHPOBATH ONIPEACIICHHS TPUTOHOMETPUYECKHUX
(GyHKIMI OCTpOro yriia, HpOBepATh UX KOPPEKTHOCTb.
BbIBOIMTH TPUTOHOMETPUUYECKHE COOTHOLIEHUS

B MIPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccnenoBaTs COOTHOMIEHUSI MEKY CTOPOHAMH B
MPSAMOYTOJIbHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh HopMysbl IpUBEIEHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIJIS1 HAXOXKICHHS
COOTHOILIEHHUI MEXAY TPUTOHOMETPUYECKUMU (PYHKIUSIMHU
pa3IMYHbBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJyYEHHBIE 3HAaHUS U YMEHUS IIPU PEILICHUH
IIPAKTUYECKUX 3a/a4.

3HAKOMHTBHCH C MCTOPHUEH PA3BUTUS TEOMETPUN
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YTIIBl B OKPYKHOCTH.
BrivicaHHbIE U ONMCaHHBIE
YETHIPEXYT OJIbHUKHU.
KacarenbHble

K OKpyxHocTh. Kacanue
OKPYKHOCTEHN

13

Bnucannsie n
LIEHTPAJIbHBIE YTJIbI,
YIoJI MEXIY
KacaTeJILbHOU U
XOPJIOM.

VYl MeXIY
XOpAaMu U
CEKYILIUMHU.
Bnucannsie n
OITMCaHHbIC
YETBIPEXYTOJIbHUKH,
WX TIPU3HAKHU U
CBOMCTBA.
ITpumenenue 3Tux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

B3aumuoe
PaCIOJIOKEHUE ABYX
OKPY>KHOCTEH, o01111e
KacaTelbHbIC.
Kacanue
OKPY>KHOCTEHN

D opMyJIMpPOBATH OCHOBHBIE OIIPEIEIICHNUS, CBSI3aHHbIC

C yrjlaMu B Kpyre (BIIMCAaHHBINA yroJi, HEHTPaIbHbBIN yrod).
Haxoaurthb BMCaHHBIE YIUIBI, ONIUPAOLIMECS HA OAHY AYTY,
BBIYHMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIJIax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccaenoBarh, B TOM YUCIIE C TOMOILBIO IU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIEC U ONIMCAHHBIC YETHIPEX YT OJIbHUKH,
BBIBOJUTH UX CBOMCTBA U IPU3HAKHU.

Hcnonb30BaTh 5TH CBOKCTBA U IPU3HAKHU IIPU PELLIEHUN
3aj1a4
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[ToBTOpEHue, 06001ICHNE
3HAHUHU

IloBTOpEHNME
OCHOBHBIX MOHSTUN U
METOJI0B KypcoB / 1 8
KJ1accoB, 0000IIIeHNE
3HaHUU

Pemarn 3aJa494 Ha ITIOBTOPCHHUC, NINTIOCTPUPYIOINUC CBA3U
MCIKAY Pa3/IMYHBIMH YaCTAMHU KypcCa

OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME
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9 KJIACC

HammenoBanue pasgena | Konmnuectso OcHOBHOE OcCHOBHBIE BUBI ACATEIBHOCTH 00 yUAFOIIMXCS
(Tembl) Kypca 4acoB COJZIepKaHue
Tpuronomerpus. TeopeMsl 16 Onpenenenue DopMyIHPOBATH ONpeIeIeHUs] TPUTOHOMETPUYECKUX
KOCHHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (PYHKUMN TYMBIX U NPSMBIX YIJIOB.
PelieHne TpeyroibHUKOB ¢dbyskmi yrioB ot 0° | BBIBOAUTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
10 180°. ®opmyisl (c pannycoM ONHUCAaHHOW OKPYXHOCTH).
HPUBEIEHMS. BbiBoaAMTH (pOPMYJIbI 1JI BHIYMCICHUS MJI0LIAEH
TeopeMa KOCHHYCOB, C HCITIOJb30BAHUEM TCOPEM TPUTOHOMETPHH ((1)0pMyJ1a
TeopeMa CHHYCOB. IUIOLIAIM TPEYTOJIBHUKA YePe3 JIBE CTOPOHBI U YTOJI MEXKY
Pewienue HUMH, (hOpMYyIa IO YETHIPEXYTOJIbHUKA YEPE3 €r0
TPEyroabHUKOB. JIMArOHaJIN U YroJl MEXAy HUMH).
HpaKTI/I‘{eCKOG Pematnb TPCYroOJIbHUKH.
IpUMeHEHne Pemiarhb npaktuyeckue 3a1a4u, CBOAALIMEC
JI0Ka3aHHbIX TEOPEM K HAXOKJICHUIO PA3JIMYHBIX DJIEMEHTOB TPEYTOJIbBHUKA
[IpeobpazoBanue moaoous. 10 [lonsitue OcBauBaTthb NOHsITHE TPEOOPA30BAHMS TTOJOOUS.
Mertpuueckue 0 IIpeoOpa3oBaHUU HccaenoBaTh OTHOIICHUE JIMHEHHBIX 3JIEMEHTOB (PUTYp
COOTHOLLIEHUS noao0usi. IpU IpeoOpa30BaHuU NOJ00US.
B OKPY>KHOCTH CoOTBETCTBEHHBIE Haxoauts npumeps! mogo0us B OKpyKaromien
AJIEMEHTBI MOAOOHBIX | JAEHCTBUTEIBHOCTH.
¢uryp. BeIBOAMTE METPUUECKUE COOTHOLICHUS MEXAY OTPE3KaMHU
Teopema XOpA, CEKYIIUX U KACATEJIBbHBIX C UCIIOIb30BAHUEM
O IPOU3BEACHNN BIIMCAHHBIX YIJIOB U NOJIOOHBIX TPEYTOJbHUKOB.
OTPE3KOB XOpL, Pemarb reoMeTpuyeckue 3aa4u 1 3a7a4u U3 PeaIbHOU
Teopema ’KM3HU C UCII0JIb30BAaHUEM TIOJJOOHBIX TPEYTrOJIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeopeMa o KBaJipare
KacaTeIbHOM.
[Ipumenenue

B pEILICHUH
F€OMETPUYECKHUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CJIOKEHUE
Y BBIUUTAHUE
BEKTOPOB,
YMHOXKEHHUE BEKTOPA
Ha YHCIIO.
DuU3NYECKUN 1
reOMETPUYECKUI
CMBICIT BEKTOPOB.
Paznoxxenune BexkTopa
10 IBYM
HEKOJUJTMHEAPHbIM
BEKTOpaM.
Koopaunarst
BEKTOpa.

CxamsapHoe
[IPOU3BECHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAMPABJICHHBIE OTPE3KH,
HCCJIe0BaTh TEOMETPUYECKUN (TTepeMENICHHE) U
busndeckuii (CHiia) CMBICITBI BEKTOPOB.

3HaTh onpeaeseHus CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXXEHUSI BEKTOpa Ha YUCIIO, UCCJIeI0BATH
reOMETPUYECKUN U PU3UUECKHUI CMBICIIBI ATUX ONIEPAITHA.
PemaTes reomerpuueckre 3a1a4n ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackinaabiBaTh BEKTOP O IBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcenonb30BaTh CKaISIPHOE TPOU3BEICHUE BEKTOPOB,
BbIBOJUTH €TI0 OCHOBHBIE CBOWCTBA.

Bb1uncJiTh CyMMY, pa3HOCTh U CKaJISIPHOE MPOU3BEACHHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaISIpHOE MPOU3BEAEHUE ISl HAXO0XKICHUS
JUTMH U YTJI0B
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MIPUMEHECHUE
TUIST HAXOXKICHUS
JUTMH Y YTJIOB.
Pemenne 3amau

C NOMOIIBIO BEKTOPOB.

[IpumeHnenne BEKTOPOB

JUTSL pEIICHUS 3a1a9
buzuku

JlekapTOBBI KOOPAWNHATHI
Ha IIOCKOCTU

JlekapTOBbI
KOOPAWHATHI TOUEK
HAa IJIOCKOCTH.
YpaBHEHHUE ITPSIMO.
YpaBHeHue
OKPY>KHOCTH.
Koopaunarsl Touek
MepeCceUCHUs
OKPY>KHOCTHU U
IIPSIMOU.

Meron koopauHaT
MIpY PELICHUUN
FEOMETPUUYECKUX
3a/1a4, MPAKTUYECKUX
3a1a4

OcBauBaTh NOHATHE IPIMOYTOJILHON CUCTEMBI
KOOpPJIMHAT, I€KAPTOBBIX KOOPAUHAT TOUYKH.

BuIBOAMTH ypaBHEHHE IIPAMOU U OKPYKHOCTU. BblaeasiTh
ITOJIHBIA KBaJpaT JJIs1 HAaXOKICHHS LEHTpa U paanyca
OKPY>KHOCTH 110 €€ YPaBHEHHIO.

Pemiarh 3a1a4M Ha HAXOXKJICHUE TOUYEK NIEPECCUCHUS
IIPSAMBIX U OKPY>KHOCTEH € ITIOMOILBIO METO1a KOOPAUHAT.
Hcnonb3oBaTh CBOICTBA yrioBoro kodhduiirieHTa npsiMoi
IIPU PELICHUH 3a]1a4, U1l ONPEAEICHUS PACIIOIO0KEHHS
IIPSIMOU.

IIpuMeHsATH KOOPAUHATEI IPU PEILIEHUHA TEOMETPUIECKUX U
IIPAKTUYECKUX 3a]1a4, JUIsl HOCTPOEHUS MAaTEMAaTHYECKUX
MoOJIeJIel peasibHBIX 3a7a4 («METO KOOpAUHATY).
ITosb30BaThCH U151 IOCTPOCHUS U HCCIIEOBAaHUI

1M (POBBIMU pECypCamMu.

3HAKOMHUTBHCH C HCTOPHUEH Pa3BUTHUS T€OMETPUH
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[IpaBubHBIE
MHOT'OYTOJIbHUKHU.
J{miHa OKpYKHOCTH U
[JIOIIAAb Kpyra.
Brraucnenue romanen

IIpaBunbHBIE
MHOT'OYTOJIbHUKHU.
Yucno . JInuna
OKPY>KHOCTH, IyTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Imomans kpyra,
CEKTOpa, CErMEHTa

DopMyJIMPOBATH OINPEICICHUE MTPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.

IHonb30BaTHCS TOHATUEM JJIMHBI OKPY>KHOCTH, BBEAEHHBIM

C IOMOIIBIO MPABUIIbHBIX MHOTOYT'OJIbHUKOB, ONMPeEAeIATh
YUCJIO T, IJIMHY 1YT'Y U PAIHaHHYIO MEpY yria.
IIpoBoauTh Mepexon OT paAuaHHON MEPBI yIja

K IPagyCHOM U Ha00OPOT.

OnpeaeasTh IIIOMIAIb KPYTa.

BeiBonuTh (popmyJisl (B rpayCHON U paJuaHHON Mepe)
JUISL JUTMH AYT, IUIOMIAJ€ CEKTOPOB U CETMEHTOB.
Boranceasteb momaay GUryp, BKIOYAIOUUX JJIEMEHTbHI
OKPYKHOCTH (KpyTa).

HaxoauTh mionmaay B 3aja4ax peaibHOM KU3HU

JIBU>KEHUS TIITIOCKOCTH

[lonsTre 0 IBUKEHUHN
IIOCKOCTH.
[TapannenbHbIn
MEPEHOC, TOBOPOT
IIpumenenue

IIPY PELICHUHN 33724

Pa30upars npumepsl, WILTIOCTPUPYIOIINE MTOHATHS
JIBUKEHUS.

DopMyJIMPOBATH ONPEACIIEHUS MAPAIIICTBHOIO IEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETpUH. BHIBOAUTH UX CBOWCTBA,
HAXOIAUTh HEMOJABUKHBIE TOUKH.

HaxoauTthb LIeHTPHI U OCH CUMMETPHUHN TPOCTEUIIUX PUTYP.
IIpuMeHsTH NTapasuieNbHbI NEPEHOC U CUMMETPHUIO TIPU
pEIlIeHUH TeOMETPUUYECKUX 3aj1au (pa3oupaTh IpUMEpHI).
Hcnonb30BaTh U1l IOCTPOEHUS U UCCIIEIOBAHUI

1 dpoBbIe pecypchl

[ToBTOpeHUE, 00001IEHNE,
cUCTeMaTHh3alus 3HaHUHN

IToBTOpEHUE
OCHOBHBIX TOHATHHN 1

OnepupoBath NOHATHUAMU: GUTYpa, TOUKA, IPSMasi, YroJl,
MHOTOYTOJILHUK, PABHOOCIPEHHBINA U PABHOCTOPOHHUIM
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METOJIOB KypcoB 7—9
KJ1acCOB, 0000IIIeHHE
U CUCTEeMaTU3alIHs
3HAHUU.
[Ipocrenmmue
r€OMETPUUECKHUE
(burypsl u ux
cBoiicTBa. I3mepenue
F€OMETPUYECKHUX
BEJIMYHH.
TpeyronpHuKH.
[TapannensHbie 1
MEePIEHIUKYIISIPHBIC
MPSIMBIE.
OKpyXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHUS. Y TJIbI
B OKPY>KHOCTH.
Brincanneie u
ONMCAHHBIE
OKPYXHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsmas n
OKPY>KHOCTb.
YeThIpEXYTrOJIbHUKHY.
Brnincanneie

TPEYrOJIBHUKH, IPSIMOYTOJIBHBIN TPEYroJIbHUK, ME/IUaHA,
OMCCEeKTprca U BBICOTA TPEYrOJIbHUKA, TTapaJlJIeIOTPaMM,
POMO, MPSIMOYT'OJILHUK, KBaJIpaT, TPaIelus; OKPY>KHOCTb,
KacaTellbHas; paBeHCTBO U mojo0ue puryp,
TPEYTrOJIbHUKOB; MAapaJUIeIbHOCTh U NEPIEHAUKYISIPHOCTD
MPSIMBIX, YTOJI MEXTY MPSIMBIMU, CHMMETPHSI OTHOCUTEIILHO
TOYKU U MPSIMOIL; JJIMHA, pACCTOSTHUE, BEJIMUMHA YTJIa,
IJI0IIaAb, IEPUMETP.

HUcnonb3oBaTh POpMYJIbI: IEPUMETPA U TUIOLIAIN
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIAIU KPYTa,
00BbEMa NPSIMOYTOJILHOTO NapasuieNieumnea.
OnepupoBath NOHATUSIMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOPAMHAT, BEKTOP; UCMOJb30BATH dTU MTOHATUS JJIs
MPECTABJICHUS JaHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE

13 IPYTUX YICOHBIX IIPEIMETOB.

Pemars 3a1aun Ha TIOBTOPEHUE OCHOBHBIX MMOHSATHUH,
WJUTFOCTPAIMIO CBS3EH MEXKY PA3IMYHBIMU YacTSIMHU Kypca.
BoiOupaTs MeTon Ui penieHus 3a1aqu.

PemaTh 3aga4m 13 NOBCETHEBHOM KU3HU
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Y ONMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa n
Havasna
TPUTOHOMETPUH.
Pemienue o0mux
TPEYroJIbHUKOB.
IIpaBunbHbBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.
JIBmwxenus. [Togobue.
Cummerpusi.
[Tnomwans.
Brruncnenue
mromanei. I nomann
oA0OHBIX (UTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MIJIOCKOCTH.

Bekropsr

Ha IJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» B 7-9 KIIACCAX

IMNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM HM(PPOBOM MHUPE BEPOATHOCTH M CTATHCTHKA MPUOOPETAIOT BCE
OOJIBIITYI0 3HAYMMOCTb, KaK C TOUYKH 3PEHHS TPAKTUUECKUX MPUITOKESHHH, TaK U UX POITU
B 00pa3oBaHWM, HEOOXOAMMOM Ka)XJIOMy deloBeKYy. Bospacraer umciio mpodeccuid,
IpY OBJAJICHWM KOTOPBIMH TpeOyeTcs Xopornas Oa30Bas MOATOTOBKAa B 00JIaCTH
BEPOSITHOCTH M CTATUCTHUKH, TaKas TIOJIOTOBKA BayKHA JIJISl TIPOOJDKEHUST 00pa30BaHUs U
JUTSL YCTICIITHOM MPO()eCCUOHATBHON Kapbephl.

Kaxx1ip1i1 yesnoBek NOCTOSTHHO MPUHUMAET PELIEHUsI HA OCHOBE UMEIOIIUXCS Y HETO
JAHHBIX. A i1 00OCHOBAaHHOTO TPHWHSTHS PEIICHUS B YCIOBHSIX HEIOCTATKA WIIU
n30bITKa wWHhOpMAUM HEOOXOJUMO B TOM YHCIIE XOpomo CcHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIICHHUE.

NmeHnHO mo3TOMY OCTpO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH Y 00 YIAIOIITUXCS
(GYHKIMOHANBHYIO TPaMOTHOCTb, BKIIIOUAIONIYI0O B ce€0s B KayecTBE HEOThEMJIEMOU
COCTaBIISIIONIECH YMEHHE BOCIPUHUMATh U KPUTUYECKH AHAIM3UPOBATh MH(OpMAIIUIO,
MPEJICTABIICHHYIO B Pa3JIMYHBIX (popMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
pEeaTbHBIX TPOIECCOB W 3aBHUCHUMOCTEH, MPOW3BOIUTH IMPOCTEHUINNE BEPOSTHOCTHBIC
pPacy€rsbl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMH TPUHIMIIAMH cOOpa, aHanmm3a W
MPEICTAaBIICHNUS JaHHBIX W3 PA3IMYHBIX chep JKU3HU OOINecCTBA W TOCYyAapcTBa
npuobmaer oOydarouuxcsi K  OOIIECTBEHHBIM UWHTepecaMm. l3yueHue OCHOB
KOMOMHATOPUKHN pPa3BUBACT HAaBBIKM OpraHW3aliyd Iepedbopa W Tojacy€ra dmcla
BApHAHTOB, B TOM YHCJIC B MPUKIAIHBIX 33ja4aX. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maér maremaruueckuil (QyHmameHT Il (GOPMHUPOBAHUS KOMITETEHITUN
B oOsactu mHpOpMATHKH W TUGPOBBIX TeXHOJOTHH. Ilpy M3ydeHWH CTAaTUCTUKH W
BEPOSITHOCTU O0OTaIlaloTcs MPEACTABICHUS O0YYalolUXCs O COBPEMEHHOW KapTHHE
MHpa U METOJaX €ro MccleAoBaHus, (POpMUpPYETCs MOHUMAHHUE POJIM CTATUCTUKHU KaK
WCTOYHHUKA COINMAIBLHO 3HAUYUMOW HWH(POpMAlMU ©  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIICHUS.

B cooTBeTcTBUM ¢ JaHHBIMU IIEISIMH B CTPYKTYpPE MPOrpamMMbl ydeOHOTO Kypca
«BeposATHOCTB U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus BbIJCIEHBI CIEAYIONIINE
coziepKkaTenpHO-MeToqudeckue JuHuU: «lIpeacTaBieHue MaHHBIX W ONMUCATETbHAS
CTaTUCTUKa», «BeposaTHOCTb», «IIeMeHThl KOMOMHATOpUKWY», «BBejaeHue B TEOpHIo
rpadoBy.

Conepxanne nmmHun «lIpencraBneHne MaHHBIX W ONHCATEIbHAS CTATHCTHUKA
CIIY>)KHT OCHOBOM JJi1 (JOPMUPOBAHUSI HABBIKOB PA0OTHI ¢ MH(MOpPMAIUEH: OT YTCHUS U
UHTEpHpeTanuu uHOOpMaIK, TMPEACTaBICHHOW B TabnuIlax, Ha JguUarpaMMmax |
rpadukax, a0 cOopa, MPEACTABICHHMS M aHalu3a JaHHBIX C HUCIOJb30BAHUEM
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CTaTUCTHUUECKUX XapaKTepUCTUK CpEeIHMX M paccerBaHusa. Paboras c JaHHBIMH,
oOyyarouiyecst y4yaTcsi CYUTBIBaTh M HUHTEPIPETUPOBATH JIaHHBIE, BBIJBUTATH,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEUIITNE THIIOTE3bI, PAa3MBILIUIATH HaJ haKTopamH,
BBI3BIBAIOIIMMH HM3MEHYMBOCTh, M OIEHUBAaTh WX BIMSHHE Ha paccMaTpUBacMble
BEJIMYMHBI U TIPOIECCHI.

NHTynTHBHOE TIPEACTaBICHHE O CIY4YalHOW W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHJECHUWW CTAaHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJIsI M3YYEHUS
TEOpPHH BeposiTHOCTEH. boublioe 3HaueHne UMEIOT MPaKTUYECKUE 3aJaHtsl, B YaCTHOCTH
OIIBITHI C KJIACCHYECKIUMU BEPOSITHOCTHBIMHU MOJICIISIMU.

[TonsiTe BEpOSTHOCTH BBOJUTCS Kak Mepa MpPaBIONOA00MS CIy4yaitHOro COOBITHS.
[Tpu u3ydeHnn yuyebHOTro Kypca o0ydaronuecs: 3HaKOMSTCS C IPOCTEHITNMU METOIaMU
BBIUKCIICHUSI BEPOSITHOCTEM B CIIy4alHBIX DSKCIEPUMEHTaX C PAaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU UCXOJaMH, BEPOSITHOCTHBIMU 3aKOHAMH, MO3BOJISIIOIIMMU CTaBUTh U
pemiath Oonee cloKHbIE 3a1aud. B ydeOHbINH Kypc BXOIAT HauyajdbHbIE MPEICTaBICHUS
O CIIy4alHbIX BETMUYMHAX U UX YHUCIOBBIX XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYarommxcs
C MHOXECTBAMHM M OCHOBHBIMHU ONEpALMIMHU HaJ MHOXXECTBAMH, PacCCMaTPUBAIOTCS
npUMephl TPUMEHEHHUS ISl pElIeHUs 3a4ay, a TaKKe HCHOJb30BaHUS B APYTUX
MaTeMaTHYECKUX KypcaxX U y4eOHBIX MpeIMEeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXoAAT pasnensl: «llpencraBneHune JaHHBIX M ONUCATENIbHAs — CTATHUCTHUKAY,
«BeposTHOCTBY, «D1eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadosy.

OO6miee YKCIO YacoB, PEKOMEHJOBAHHBIX ISl HM3y4yeHUs Yy4yeOHOro Kypca
«BepositHocTh 1 craructukay, — 102 gaca: B 7 kiacce — 34 yvaca (1 vac B Henmenmo),
B 8 kiacce — 34 yaca (1 gac B Hezpento), B 9 kinacce — 34 gaca (1 yac B Hezenio).

COAEPXAHUE OBYYEHMUA
7 KIIACC

[IpencraBnenue NaHHbIX B BHJE€ TaOJMUI, auarpamm, rpadukoB. 3anojHEHUE
Ta0JINIl, YTEHHE U MOCTPOSHUE nuarpamMm (CTOIOMKOBBIX (CTONOUYATHIX) U KPYTrOBBIX).
Urenne rpadukoB peanbHBIX MpolieccoB. M3Bneuenue mHdopmanuu U3 guarpaMm U
Ta0JINIL, UCTIONBH30BAHUE U UHTEPIIPETAIUS JaHHBIX.

OnucarenbHas CTaTUCTUKA: CpeAHEE apuMEeTHUecKoe, MeAuaHa, pasMmax,
HauOOJIbIIIEe U HAMMEHBIIIEE 3HAUCHUS HaOopa YUCIIOBBIX JaHHBIX. [IpuMepsl cirydaitHoM
U3MEHYHUBOCTH.

Crny4daliHbIN SKCIIEPUMEHT (ONBIT) U CllydailHOe coObITHE. BeposSTHOCTh M yacToTa.
Poinb MaoBepOATHBIX ¥ MPAKTHUECKH TOCTOBEPHBIX COOBITUN B PUPOJIE U B OOIIIECTBE.
MosneTa 1 urpajibHast KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepmnHbl. Ynciao pédep U cyMMmapHasi CTEIeHb
BepmuH. [IpeacraBnenue o cBsa3noctu rpada. llenu u mukisl. [lytu B rpadax. O6xon
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rpada (siimepoB nyth). IIpencraBieHue o0 opueHTHpOoBaHHOM Tpade. PemeHue 3amau
C IOMOIIIBIO IpadoB.

8 KJIACC

[IpencraBienue qaHHBIX B BUE TAOJHII, TUArpaMMm, rpaduKoB.

MHOX€eCTBO, 2JIEMEHT MHOKECTBA, NOJAMHOKECTBO. Ornepannu HaJl MHOKECTBAMU:
oObeAMHEHHUE, TepeceueHue, aonoiHeHue. CBoMCTBa omepanuii HaJ MHOXECTBAMMU:
IIEPEMECTUTEIILHOE, COUYETATENBHOE, PaCIIpEAEInTENbHOE, BKIII0OYeHus. Mcnonb3oBanne
rpaduuecKoro MPEACTABICHHUS MHOXECTB JUIsl OMUCAHUSA pPEAbHBIX IPOIECCOB U
SBJICHUH, IPU PEILICHUU 3a]1a4.

N3mepenue paccenBaHus JAaHHbBIX. Jlucnepcuss M CTaHIAPTHOE OTKJIOHEHUWE
YUCJIOBBIX HA0OPOB. JlnarpamMmma pacceruBaHusl.

DneMeHTapHble cOOBITUS CiiydaiiHoro onbita. Ciydaiinble coObITHS. BeposiTHoCTH
coObITHIl. OMNBITBI C PAaBHOBO3MOXXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMU. ClydaiHbIN
BbIOOP. CBsI3b MEXIY MaJlOBEPOATHBIMU M MPAKTUYECKUA JTOCTOBEPHBIMH COOBITHSMU
B IIpUPO/ie, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa IEpEBbEB: €IMHCTBEHHOCTh ITYTH, CYIIECTBOBAHUE BHCSYEH
BEPIIIUHBI, CBA3b MEXKIY UYUCIOM BEPIIMH U uucioMm pédep. [lpaBuio ymHOKEHUS.
Pemenue 3agau ¢ momonibio rpagos.

[IporuBomnonoxueie coobiThda. uarpamma Ditnepa. OObeIUHEHUE U TIEPECCUCHHE
coOwiTii. HecoBmecTHbie coObITHS. DOpMysa CIIOXKEHHS BEPOATHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [lpaBuno ymHoxkenus. HeszaBucumbie coObiTusi. IlpencraBnenue
DKCIEPUMEHTAa B BHUAE JAcpeBa. PemeHue 3agay Ha HAxOXKICHHE BEPOSTHOCTEU
C TOMOUIBIO JIEPEBA CIIYYAHOr O SKCIIEPUMEHTA, THarpaMM JUJiepa.

9 KUIACC

[IpencraBienne MaHHBIX B BHUJIE TAOJHI], AUArpamMm, rpauKoB, HHTEPIPETAIIHS
JMaHHBIX. UTeHNEe U TOCTPOCHHE TAOHII, TUarpaMm, TpaduKOB MO PEATbHBIM JaHHBIM.

[lepecranoBku u dakropuasn. CoueTaHus W YUCIO COYETaHWi. TpeyroapbHUK
[lackans. Pemenue 3aa4 ¢ UCMONb30BAaHUEM KOMOUHATOPUKH.

['eomerpuueckass BeposiTHOCTb. CiydalHbIi BBIOOP TOYKM U3  (QUTYpPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

Ucnbitanne. Yenex u Heynada. Cepus ucnbITaHuii 10 nepBoro ycnexa. Cepus
ucneiTannii bepaymm. BeposTHocTH cOOBITHI B CepuU UCTIBITaHUI bepHysun.

CnydailHass BeIMYMHA MW paclpeleleHue BeposTHOCTEW. MaremaTudyeckoe
OXXUAaHue U aucnepcusd. [[puMepbl MaTeMaTUYECKOrO0 OXKUIAHHUS KaK TEOPETUUECKOTO
CPEIHEr0 3HAYEHUS BEIMYMHBL. MaTeMaTHU4eCcKoe OKHAAHWE W IUCIEPCUs CIydalHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIBITAHUN bepHymm.

[TonsiTue o 3akoHe 6ONBIINX UyKcel. M3MepeHnne BeposSTHOCTEHN ¢ TOMOIIBIO YaCTOT.
Ponb 1 3HaueHMe 3aKOHA OOJIBIIINX YUCEN B MPUPOJIE U OOIIECTBE.

93



denepanpHas padouas mporpamma | Matemaruka. 5-9 kimaccel (0a30BBIH YPOBEHb)
IHNPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHBIE pe3yJbTaThl OCBOCHHUS MPOTpaMMbl Y4EOHOrOo Kypca K KOHILY
oOydeHus B 7 Kjacce:

Yurate wuHpOpMaNNIO, TPEACTaBICHHYIO B TalJWIaXx, Ha JUarpaMmax,
MPEJICTABIIATH TAHHBIE B BUJIE TA0JIUII, CTPOUTH TUArpaMMBbl (CTOJIOMKOBBIE (CTOIOUYATHIC)
Y KPYrOBBI€) [0 MAaCCBaM 3HAUYECHH.

OnuceiBaTh M MHTEPIPETUPOBATH pPeaJbHbIC YHCIOBBIC JAHHBIE, MPEACTABICHHBIC
B Ta0JIMIIAaX, HA IUarpaMmax, rpadukax.

Hcnonb30BaTh 17151 OMUCAHUS TaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKU: CpeHEe
apudMeTnIecKoe, MeIana, HanbobIllee ¥ HAMMEHBIIIEe 3HAUCHUS, pa3Max.

NwmeTs npeacTaBiaeHue o crydyaiiHoM K3MEHYMBOCTH HA MPUMEPaXx 1eH, (PU3HUEeCKUX
BEJIMYMH, AHTPONOMETPUUECKUX JAHHBIX, UMETh NPEICTAaBICHHE O CTATUCTUUYECKOU
YCTOMYHUBOCTH.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS TMPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHust B 8 Kiacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGOPMAIMIO, MIPEACTABICHHYIO B BUJI€ TaOJIHII,
quarpaMm, rpaguKoB, IPEICTABIATH JaHHBIE B BUJIE€ TaOHII, TUarpaMm, rpaduKoB.

OnuceIBaTh JaHHBIE C TOMOUIBIO CTATUCTUYECKUX TTOKA3aTENEH: CpeIHUX 3HAUCHU I
U Mep paccenBaHus (pa3Max, IUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHUE).

HaxoauTe 4acTOTHl YHMCIIOBBIX 3HAYEHHM M YacTOThI COOBITUN, B TOM 4YHCIIE
0 pe3yJibTaTaM U3MEpPeHUN U HaOII0ICHUH.

HaxoauTe BepoSITHOCTHM ClydallHBIX COOBITUA B ONBITaX, 3HAas BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OTBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh rpaduueckue MOAENTU: JEPEBO CIYYaMHOIO HSKCIEPUMEHTA,
JarpamMMsbl Diliepa, YuciaoBas mpsmas.

OnepupoBaTh MOHATHUSIMU: MHOXKECTBO, MOJMHOXECTBO, BBIINOJIHATH OIEpalUu
HaJl MHOKECTBaMU: 00bEIMHEHHE, TIepeceueHre, AOMOIHEHNUE, IEPEUUCIISITh JIEMEHThI
MHOKECTB, IPUMEHSITH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyeckoe MPEICTaBICHUE MHOXKECTB M CBSI3eH MEXIYy HUMHU
JUIsl ONMCAHMs MPOILIECCOB U SIBJIECHUW, B TOM YHUCJE NPHU PEIMICHUH 3a1ad U3 JAPYTUX
y4eOHBIX MTPEMETOB U KYPCOB.

[IpenmeTHbIe pe3yJbTaThl OCBOCHHUS MPOTpaMMbl Y4EOHOrOo Kypca K KOHILY
oOydeHus B 9 kjacce:

N3Bnekats W npeoOpa3oBbIBaTh MHGOPMAIMIO, MPEICTABICHHYIO B Pa3IUYHBIX
HUCTOYHUKAX B BHJE TaONUIl, TuUarpaMm, rpauKoB, MPEACTABIATh JIaHHBIE B BUJE
Ta0JINII, TUarpaMm, rpauKoB.
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Pemarp 3amauM  OpraHuM30BaHHBIM  NEpeOOPOM  BapUaHTOB, a  TaKXKe
C UCII0JIb30BAHUEM KOMOMHATOPHBIX IPABUJI U METOIOB.

Hcrionp30BaTh onucaTebHbIE XapaKTEPUCTUKU [JI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YHCJIE CPETHUE 3HAYCHHS U MEPBI PACCEHBAHU.

HaxoauTe 4acToThl 3HAYEHW M YacTOThl COOBITHS, B TOM YHUCJE IMOJb3YSICh
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HaOIIOACHUH.

HaxoauTe BEpOSITHOCTH CIIy4ailHBIX COOBITHI B U3yYEHHBIX OMBITAX, B TOM YHUCIIE
B ONBITAX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEpUSX HCHBITAHUN
JI0 TIEPBOI'0 yCIeXa, B CEpUsX UCIIBITAaHUN bepHymm.

NmeTs npesicraBieHne o0 CIIy4alHOW BEJIMUMHE U O PACIIPEICIICHUN BEPOATHOCTEN.

Nmers mpencraBieHHe O 3aKOoHE OONBIIMX 4YHCENT KaKk O [MPOSBICHHUU
3aKOHOMEpPHOCTH B CIy4allHOM M3MEHYMBOCTM M O POJM 3aKOHA OOJBUIMX YHUCEIN
B IIPUpPOZIE U OOLIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue pa3nena |KonndectBo OcHOBHOE conepkaHue OcCHOBHBIE BU/IBI JCSATEIHHOCTH 00 yJarOIINXCS
(Tembl) Kypca 4acoB
[IpencraBieHue JaHHBIX 7 [IpencraBnenue JaHHBIX OcBauBaTh CNOCOOBI IPEICTABICHUS

B Ta0imnax. IIpaktuueckue
BBIUMCJIEHHUS 110 TAOJINYHBIM
JNaHHBbIM. [3Bneuenne n
UHTEpIpeTanus TabJIN4IHbIX
naHHbIX. [IpakTnueckas
pabota «TaGmuub.
['padnueckoe
IPE/ICTaBIICHNE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpamm. Urenue u
OCTPOEHUE THATPAMM.
[Tpumeps! nemorpaduueckux
Jarpamm.

[TpakTnueckas padora
«JlnarpamMmpbI»

CTAaTUCTUYECKUX IaHHBIX U YHCIIOBBIX MAaCCUBOB
C TIOMOILBIO TAOJHII U JUArPaMM C HCIIOJIb30BaHHEM
aKTyaJIbHBIX M BaXXHBIX JAHHBIX (JIeMorpaduieckue
JTaHHbIE, TTPOU3BOJICTBO MPOMBIIIJICHHON U
CeNbCKOX03AMCTBEHHOM POAYKIINH, OOIIECTBEHHBIC
Y TIPUPOJHBIE SIBJICHMUS).

H3yuats MmeToaAbI pabOThI C TAOJIMYHBIMU U
rpaduIeCKUMU TPECTABICHUSIMHU JAHHBIX

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B X0/
MPAKTUYECKUX padboT

OnucarenbHass CTATUCTUKA

Yucnorsie Habophl. CpenHee
apudmeTryeckoe.
Menuana yrucnoBoro Hadopa.

OcBauBaTh NOHSATHS: YUCIIOBOM HAOOp, Mepa
HEHTPAJILHOMN TeHIeHIIUH (Mepa LIEHTpa), B TOM YHUCIIe
cpenHee apudmeTnueckoe, MeuaHa.
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VY CcTOHYMBOCTh MEAHEI.
[TpakTnyeckas padbora
«CpenHue 3HaYEHUs.
HauOonbliee u HauMeHbIIIEE

3HAYCHUS YMCIIOBOT'0 HAbopa.

Pa3smax

OnuceIBaTh CTATUCTUYECKHUE JAHHBIE C IIOMOILBIO
cpeaHero apu(pMeTH4YecKoro u MeAuansl. Pemarp
3a/1a4u.

H3yuyarth cBOiCTBA CPEHUX, B TOM YHUCIIE

C MIOMOIIBIO IU(PPOBBIX PECYPCOB, B XOE
MPAKTUYECKUX PadOT.

OcBauBath NOHATHUS: HAUOOJbIIIEE U HAMMEHBIIIEE
3HAYEHHUs YHUCIOBOI'O0 MAaCCHBa, pa3Max.

Pematp 3aga4u Ha BEIOOp criocoba OomucaHus
JIAHHBIX B COOTBETCTBUU C IIPUPOJON JaHHBIX U
LEJSAMH UCCIIETOBAHUS

CnyqaﬁHaﬁ N3MCHYHMBOCTD

CiyyaliHasi U3BMEHYUBOCTD
(mpumepsl). YacroTa
3HAYEHHUI B MACCHUBE
naHHbIX. [ pynnupoBka.
['ucrorpammel.
[TpakTnyeckas padbora
«CrnydaiiHasi ”BMEHYMBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUM B MacCUBE
JIAHHBIX, TPYNIHUPOBKA JAHHBIX, THCTOrPaMMa.
CtpouTh ¥ AaHAJIU3UPOBATH TUCTOIPAMMBI,
NnoAOUPAaTh MOAXOSIIUN 1Iar TPYNIUPOBKHU.
OcBauBath rpaduuecKkue nNpeACTaBICHUs Pa3HbIX
BUJIOB CIIYYalHOM U3MEHUYMBOCTH, B TOM YHCJIE

C MOMOIIIBI0 IIU(POBBIX PECYPCOB, B X0
MPaKTHUYECKON paboThI

Beenenne B Teoputo rpadoB

['pad, Bepimna, pedpo.
[Ipencrasienue 3anaun

¢ momoibio rpada. CreneHpb
(BaJICHTHOCTH) BEPILIUHBI.
Yucno pédep u cymmapHas
creneHp BepuH. Lens u

OcBauBatb nousATHsA: rpad, BepuinHa rpaga, pedpo
rpada, cteneHb (BaJICHTHOCTD BEPIITUHBI), IIETb U
LUKJL.

OcBanBaTh NOHATHA: ITYTh B rpade, S1UIepoB MyTh,
00xox rpada, OpUeHTUPOBAHHBIN rpad.

Pemiatrh 3a1a4u Ha MOMCK CYMMBI CTEIIEHEN BEPILIUH

97




uuki. ITyts B rpade.
[IpencraBiieHue o CBI3HOCTH
rpada. O6xox rpada
(2i111IepOB MYTH).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 06xona rpada, Ha MOUCK IMyTel

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CIOCOOBI MPEICTABIICHUS 3a/1a4 U3 Kypca
areOpbl, TEOMETPHUH, TEOPUU BEPOSITHOCTEH, IPYrUx
MPEIMETOB C TOMOIIBI0 TPad OB (KapThl, CXEMBI,
AIEKTPUUYECKHE TeTH, (PYHKIIMOHATBHBIC
COOTBETCTBHS) HA IPUMEPAX

BeposTHOCTB 1 yacToTa
CIIy4alfHOTO COOBITHUS

Ciy4aliHbIi OTIBIT U
cly4yaiiHOE COOBITHE.
BeposatHOoCTh 1 yacTora
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B obmiectBe. MoHera u
UrpajgbHas KOCTh B TCOPHH
BEPOSTHOCTEM.
[TpakTuyeckas pabora
«YacTtora BBITTaICHAS OpIIay

OcBanBaTh NOHATHSA: CIIYYaHBIN OIBIT U
CIIy4aifHO€ COOBITHE, MAJIOBEPOSTHOE U MMPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3y4aTh 3HaUMMOCTh MAJIOBEPOATHBIX COOBITHI

B IIPUPO/JIE U OOILIECTBE HA BaKHBIX IPUMEpaXx
(aBapuu, HECUACTHBIE CITy4Yau, 3alIUTa IEPCOHATILHOM
uHdopmalm, nepeaava T1aHHbBIX).

N3y4yaTh poiib KIIACCUYECKUX BEPOSITHOCTHBIX
Mojenel (MOHeTa, UrpalibHasl KOCTh) B TEOPUU
BEPOSITHOCTEM.

Ha0mroaaTh u u3y4aThb 4acTOTY COOBITUN B TPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHUCIIE C MOMOIIBIO0 IIUPPOBBIX
pPECYPCOB, B X0/1€ TPAKTUUECKON PabOThI

O0o01enHue,
CHCTEMAaTH3allNsl 3HAHUI

[IpencraBieHre JaHHBIX.
OnucarenbHas CTaTUCTUKA.
BeposTHOCTB CitydaliHOTO
coOBITHS

IHoBTOPATH N3YyYEHHOE U BBICTPANMBATDH CUCTEMY
3HAHUU.

Pemarsb 3a7a4m Ha IPEICTaBICHUE U ONTUCAHHE
JTAHHBIX C TOMOIIbIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMePbI CIIYIAMHBIX COOBITUI,
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MaJIOBEPOSITHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIIy4alHBIX COOBITUMN, UX POJIM B MPUPOJIE U KU3ZHU
YeJIoBeKa

OBHIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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8 KVIACC

HanmenoBanue paznena |Komnuectso OCHOBHOE cofepKaHue OCHOBHbBIE BUJIbI JEATEIIBHOCTH 00YYaOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEeHUE Kypca 4 [IpencraBiaeHne JaHHBIX. IToBTOPSTHL N3YyYECHHOE U BHICTPAMBATH CUCTEMY
7 xjacca OmnucarenbHast CTaTUCTUKA. 3HAHWUH.

CnyuaiiHasi U3MEHYMBOCTb.

Cpennue 4rcioBOro Habopa.

CrnyualiHble COOBITHS.
BepositHOCTH M1 4aCTOTHI.
Kiaccnueckue monenu
TEOPHUU BEPOSITHOCTEM:
MOHETA U UTpaJIbHAsI KOCTh

Pemathb 3a1a4u Ha IPEICTABICHUE U ONIMCAHUE
JAHHBIX C MOMOILIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemathb 3a1a4m Ha IPECTABICHUE FPYNITUPOBAHHBIX
JTAHHBIX U ONKMCAHUE CIIYYaWHOW U3MEHYHUBOCTH.
Pemathb 3a1a4M Ha ONPEIEIICHUE YaCTOTHI
CIIy4ailHbIX COOBITHH, 0OCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI1, MAJIOBEPOATHBIX U
MPAKTUYECKU JOCTOBEPHBIX CITyYailHBIX COOBITUIM, UX
POJIM B IPUPOJE U J)KU3HU YEJIOBEKA

OmnucarenpHas CTATUCTHKA.
PaccenBanme nanHbBIX

Otkionenus. ucnepcus
YHCJIOBOr0 Habopa.
CraHaapTHOE OTKIOHEHHE
YKCII0BOIO HAbopa.
JlnarpamMmbl pacceMBaHUsI

OcBauBaThL NOHATHA: AUCIICPCUA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIB30BaATh 3TH XaPaKTCPUCTUKH
AJi1 OTMCaHUA paCCCUBAHUSA TAHHBIX.

BblIlBl/lraTb TUNoTe3hI 00 OTCYTCTBHUU WJIM HAJTMIHUH
CBA3HU I10 JuarpaMmMaM paCCCUBaHM.

CTpOI/ITb AuarpaMmMbl paCCCUBAHUA 110 UMCHOIMUMCA
JaHHBIM, B TOM 9YHUCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MHoXecTBa

MHOXECTBO, HOAMHOXKECTBO.
Onepanuu Hax
MHO>KECTBAMH:
o0beIMHEHUE, TIepEceUeHUE,
JIOTIOJTHEHHE.

CaoiicTBa onepanui

HaJl MHO>XECTBAMU:
MEPEMECTUTEIBHOE,
codeTaTebHOE,
pacnpenenuTenbHOe,
BKJIIOUCHMSI.

['padnueckoe
MIPEJICTABICHUE

MHO>KECTB

OcBauBaTb NOHATHS: MHOKECTBO, JJIEMEHT
MHOK€ECTBA, MMOJIMHOKECTBO.

BhIoJHATH Onepanuu HaJl MHOXECTBAMU:
o0beIMHEHNE, IIepeceueHue, T0NOTHEHHE.
Hcnonb30BaTh CBOMCTBA: IIEPEMECTUTEIIBHOE,
COYETATEILHOE, PACHPEAEIUTEIBHOE, BKIFOUYCHMUS.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHOKECTB IPU OMKUCAHWUH PEATbHBIX MPOLIECCOB U
SIBJICHUM, TIPY PEIICHUH 33/1a4 U3 IPYTHX yI4eOHBIX
IPEAMETOB U KYPCOB

BeposATHOCTB City4aliHOT O
COOBITHS

DJieMEeHTapHbIE COOBITHS.
Cny4daifHble COOBITHSI.
braronpusrcrByromue
AJIIEMEHTAPHBIE COOBITHS.
BeposiTHOCTH COOBITHIA.
OMnBITHI C pABHOBO3MOKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.
CaydJaifHblii BBIOOD.
[TpakTnueckas pabora
«OTnBITHI

C PAaBHOBO3MOHBIMHU

OcBanBaTh NOHSATHS: DJIIEMEHTApPHOE COOBITHE,
cllyyaifHoe cOObITHE KaK COBOKYITHOCTb
0JIaronpUATCTBYIOIINX 3JI€MEHTAPHBIX COOBITUH,
PaBHOBO3MOYHBIE 3JIEMEHTapHBIE COOBITHSI.
PemiaTs 3aa4m Ha BHIYMCIIEHUE BEPOSITHOCTEN
COOBITUH IO BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CIIy4aifHOTO OIIBITA.

PemiaTs 3a1aun Ha BEIYUCIICHUE BEPOSITHOCTEH
COOBITUH B OMBITaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHCTIC

C MTOMOIIIBIO KOMIIBIOTEPA.
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DJIIEMEHTAPHBIMU
COOBITUSAMIN

IIpoBoaUTH U U3YYATH ONBITHI

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU
(C UCTIOJIL30BAHUEM MOHET, UTPATTLHBIX KOCTEH,
JIPYrUuX MoOjieield) B X0e TPaKTUUECKON paboThI

Brenenue B Teopuro rpados

HepeBo. CBolicTBa JiepeBa:
CIMHCTBEHHOCTD ITYTH,
CYIIIECTBOBAHHME BUCSIYCH
BEPIIHUHBI, CBSA3b MEXKTY
YHCJIOM BEPIIHH U YHUCIIOM
pEoep. [IpaBuno yMHOXKEHUS

OcBanBaTh NOHATHA. ICPEBO Kak rpad Oe3 1ukKia,
BUCSIYas BeplnHa (JIKCT), BETBb JIEPEBA, MMYTh

B JIEpEBE, TMAMETP JIEPEBA.

HM3yuars cBONCTBA JIepEBA: CYIIECTBOBAHUE BUCSUYEH
BEPIINHBI, €AIMHCTBEHHOCTb MyTH MEXAY ABYMS
BEPIIMHAMH, CBSI3b MEK]Ty YUCIIOM BEPILHMH U YUCIOM
peoep.

Pemiathb 3a1a4u Ha TOMCK U NIEPEUUCIICHUE ITyTEU

B JIEpEBE, ONPEJIECICHNE YKCIa BEPIIUH WK pEdep

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMEHEHHUEM TTpaBUJia YMHOXKECHUS

Cny4daitHbpie COOBITHS

[IpoTHBOMOI0XKHOE COOBITHE.
Juarpamma Dinepa.
OObeauHEHNE U TIEpeceueHne
coObITHil. HecoBMecTHbIE
coObITus. Popmyna
CJIOKEHHUSI BEPOSITHOCTEN.
[IpaBuito yMHOXKEHUS
BEPOATHOCTEM. Y CIIOBHAs
BepOosSITHOCTh. He3aBucumele

OcBanBaTh NOHSAATHS: B3aUMHO IMPOTHUBOIIOJIOKHbBIE
cOOBITHS, OnIepaliuy HaJl COOBITUAMH, OOBETUHECHHE U
nepecevyeHue coObITUM, TUarpamMmma Dusepa (Diepa—
Benna), coBMecTHbIE 1 HECOBMECTHBIE COOBITHS.
N3yuaTh TEeopemMbl 0 BEPOSATHOCTH O0BEAUHEHUS

JBYX COOBITHI ((hOPMYITBI CIIOKEHHSI BEPOSTHOCTEM ).
Pemathb 3a1a4u, B TOM YKCII€ TEKCTOBBIE 3a/1a4H

Ha OMpeJieNIeHnEe BEPOSITHOCTEN O0BEIUHEHUS U
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coOwrTus. [IpencraBnenue
CIIy4aifHOr0 IKCIIEPUMEHTA
B BUJIE JIepeBa

MepeCceUCHUsT COOBITHI C TTOMOIIBIO YHUCTOBOM
npsIMOM, Auarpamm Disepa, GopMyIIbl CIOKESHUS
BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSITHOCTEH, YCIIOBHASI BEPOSTHOCTD, HE3aBUCUMBbIEC
COOBITHS ICPEBO CIIYYATHOTO OIBITA.

N3yuaTs cBoiicTBa (OnpeaeaeHus ) He3aBUCUMBbIX
COOBITHH.

Pemathb 3a1a4u Ha ONpe/eIeHUE U UCIIOJIb30BAHUE
HE3aBUCHUMBIX COOBITUM.

PemaTh 3a1a4m Ha MOMCK BEPOSITHOCTEH, B TOM
YUCJIE YCIOBHBIX, C HCIOJIb30BAHUEM JEPEBa
CIIy4aliHOTO OIBITA

O06006m1eHMe,
cucCTeMaTHh3alug 3HaHUu

[IpencraBneHne qaHHBIX.
OnwucarenpHas CTATUCTHKA.
['padni. BeposTHOCTH
CIIy4aifHOT'O COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IoBTOPATH N3YyYEHHOE U BHICTPAUBATH CHCTEMY
3HAHUM.

PemaTs 3a1a4u Ha [IPEICTABICHUE U OITUCAHUE
JAHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pematp 3aga4u ¢ npuMeHeHueM rpagos.

PemaTs 321241 Ha HaX0KJICHUE BEPOSITHOCTH
CJIy4aifHOTO COOBITHUS IO BEPOATHOCTSIM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIIBITAX

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.
PemaTs 3a1a41 Ha HaX0KJICHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEpECEUEHUs COOBITUH, B TOM YHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpapUuEeCcKUX
IIPEACTABIEHNUN U IEPEBA CIYYAMHOTO OMBITA.
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PemaTs 3a1aun Ha nepevrciieHne KOMOUHAIUN
(4ncna mepecTaHOBOK, YKCIIA COUYETaHUM),

Ha HaXOKJICHUE BEPOSITHOCTEH COOBITHI C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHUEM TpeyroibHuKa [lackas

OBHIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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9 KVIACC

HaunmenoBanue paznena |KomnuectBo OCHOBHOE CcOaEpKaHNE OCHOBHBIE BU/IBI JIEATEILHOCTH 00Yy4aOIINXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUE KypCca 4 [IpencraBnenne qaHHBIX. IToBTOPATH N3yUYEHHOE U BHICTPAUBATH CUCTEMY
8 Kiracca OmnucarenbHas CTaTUCTHKA. 3HAHWUH.

Omnepanmu Ha COOBITHUSMU.

HezaBucumMocTs cOOBITUI

PemaTs 3a1a4m Ha Ipe/ICTaBIIEHUE U ONTMCAHUE
JAHHBIX.

PemaTh 3a1a4u Ha HaXOXKJIEHUE BEPOSITHOCTEN
00bEIMHEHUS U TIEPECEUCHUsI COOBITUIA, B TOM UHCIIE
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpapUIeCKIX
IPEJICTABICHUI U JEPEBA CIy4alHOIO OIbITA.
Pemartp 3a1aun Ha nepevyrcieHue KoOMOMHaUN
(4yncia nepecTaHOBOK, YUCIIA COYETAHUM),

Ha HaXO0XKJ€HUE BEPOATHOCTEN COOBITUI

C MPUMEHEHHEM KOMOUHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyroibHuka [lackans

DJIeMEHTbl KOMOWHATOPUKHU

IlepecTtanoBku. dakTopHall.

CoueTraHus ¥ YUCIIO
couyeTraHu. TpeyroJbHUK
[Tackans. [IpakTuueckas
pabora «Bbluucnenue
BEPOSITHOCTEN

C HCIIOJIb30BaHUEM

OcBauBaTh MOHSATHS: KOMOMHATOPHOE MTPABUIIO
YMHOXEHUS, YIIOPsA0UEHHAs napa, TPOiiKa 00bEKTOB,
nepecTaHoBka, (pakTopHrall Yucia, CoueTaHue, YUcio
COYETaHUM, TpeyroJbHUK Ilackas.

PemiaTh 3ag1a4u Ha IEpEUYNCIICHUE YIOPSAIOYEHHBIX
11ap, TPOEK, IEPEUNCIICHUE ITEPECTAHOBOK

Y COYETAHUM IJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOWHATOPHBIX () yHKIIUN PemaTtp 3a1a4n Ha IPUMEHEHWE YHCIIa COYCTAHUN
AJIEKTPOHHBIX TAOJIUID B aireope (CokpaméHHoe YMHOKEHHUE, OUHOM
Hrrotona).

Pemarhb, npuMeHsisi KOMOMHATOPHKY, 3a/1a41

Ha BBIYUCIICHUE BEPOSITHOCTCH, B TOM YHCIIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTHUECKOU PaboThI

[ eomerprueckas 4 I'eomerpuyeckas OcBauBaTh NOHATHE FEOMETPUUECKON BEPOSITHOCTH.
BEPOATHOCTh BEpOATHOCTh. ClydailHbIN Pemiare 3aga4u Ha HAX0XKACHUE BEPOATHOCTEN
BBIOOD TOYKHU U3 PUTYPHI B OMBITaX, MPEACTABUMBIX KaK BEIOOP TOUYEK
Ha MJIOCKOCTH, U3 OTPE3Ka, Y3 MHOT'OYT'OJIBHUKA, KPyTd, OTpEe3Ka Wil AyTy
U3 IyTU OKPY>KHOCTHU OKPYKHOCTH, YHCIIOBOTO ITPOMEKYTKA
HcnbiTanus bepryinu 6 Hcnbrtanue. Ycnex u OcBauBaTh NOHATHSA UCIIBITAHUE, DIIEMEHTAPHOE
Heynaya. Cepust UCIBITAHUN cOOBITHE B UCTIBITAaHUU (YCIIEX U HEeyJla4ya), Cepust
JI0 TIEPBOTO ycCIexa. VCIIBITAHNW, HACTYIUJIEHUE TIEPBOTO yCIIeXa
HcnsiTanus beprysm. (Heymauu), cepus ucnblTanuit bepuymu.
BepositHocTH cOOBITHIA PemiaTp 3a1a4M Ha HAXOXKJIEHUE BEPOSITHOCTEN
B CEPUU UCIIBITAHUMN COOBITHI B CEpUH HUCTIBITAHUH JI0 TIEPBOTO yCIiexa,
bepnymmm. [Ipaktnueckas B TOM YHCJIE C MPUMEHEHHEM (HOPMYIIbI CyMMBbI
pabota «VcnbiTanus r€OMETPUIECKON ITPOrPECCUH.
bepHym» Pemiathb 3a1a4M Ha HAXOKICHUE BEPOSITHOCTEN

AJIEMEHTApPHBIX COOBITUN B CEPUU UCIIBITAHUN
bepnymn, Ha HaX0XKAEHNUE BEPOSTHOCTH
ONPEAECTIEHHOrO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

HN3yuars B X01€ NPAKTHYECKOIl padoThlI,
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B TOM UHCJIE C IOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUN
bepnymnmm

CnyyaiiHast BeIMUnHA

CnyyaliHast BEeIMUMHA U
pacrpeneineHue
BEPOSTHOCTEM.
MaremaTnyeckoe 0XKUgaHue
Y JUCIIEpCUs CIIy4alHOU
BeNUYUHEL. [Iprumepsl
MAaTeMaTUYECKOr0 OKUTaHHS
KaK TEOPETHUYECKOT O
CPEIHETO 3HAUYCHUS
BEJTUYUHBL.

[TonsiTue 0 3aK0HE OOJIBIINX
yucen. Usmepenne
BEPOSTHOCTEN € IIOMOIIBIO
yactoT. [[ppuMeneHnune 3akoHa
OOJIBIINX YUCE

OCBOUTH NOHATHSA: CITydyaliHAsl BETUYNHA, 3HAUCHUE
CIIy4aliHOM BEJIMYMHBI, PaCIIpEACIICHUE
BEPOSITHOCTEM.

HN3y4yathb u 00CyKaaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIy4ailHbIX BEJIMUUH (POCT, BEC
YEJIOBEKA, YUCICHHOCTh HACEJICHUS, IPYrue
VU3MEHYMBbIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTUCTUKH), MOJICIbHBIX CIIYy4alHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPATTBHOWU KOCTH, CO CITy4alHbIM
BBIOOPOM H T. IL.).

OcBanBaTh NOHATHSA . MATEMATUYECKOE OKHUIAHUE
CIIy4aliHOM BEJIMYMHBI KaK TEOPETUYECKOE CpEAHEE
3HAYCHUE, TUCIIEPCUA CIIYYaNHOW BEJIMYMHBI KaK
aHaJIor JUCIIEPCUN YHCIIOBOTO Habopa.

PemiaTp 3aga4u Ha BEIYMCIIEHUE MATEMATHUYECKOTO
OKMJIAHUS U TUCIIEPCUN TUCKPETHOU CIIy4anHON
BEJIMYMHBI 110 33JJaHHOMY PACIPENEIICHUIO, B TOM
YHUCJIC 33724, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEpESIMHU.

3HAKOMHUTBLCH C MATEMATUYECKUM OKHJIAHUEM U
JIUCIIEPCUEN HEKOTOPBIX PACHPENEIICHUN, B TOM
YHUCJIEe PACIPEAECIICHUS] CIIYYalHOW BEIUYMHBI «YUCIIO0
YCIIEXOB)» B CEPUU UCTIIBITAaHUUN bepHyIu.
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M3yuyaTh 4acTOTy COOBITHS B TOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIy4alHYIO BEJIUYUHY.
3HAKOMMTBLCA C 3aKOHOM OOJILIINUX YHcen (B hopme
bepnymnnm): mpu OOJIBIIOM YKCIIE ONBITOB YaCTOTA
COOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemars 3aga4yu Ha U3MEpPEHUE BEPOSITHOCTEN

C IOMOIIIBIO YacToT. O0CyKaAaTh POJIb 3aKOHA
00JBIINX YKCeN B 000CHOBAaHUHU YaCTOTHOTO METO/1a
U3MEPEHUS BEPOSITHOCTEN.

O0cy:kaaTh 3aKOH OOJBIITNX YUCEN KaK MPOSIBICHUE
CTaTUCTHUYECKOW YCTOWYMBOCTU B U3MEHUYMBBIX
SABJICHUSX, POJIb 3aKOHA OOJBIINX YUCEI B IPUPOJIE U
B )KU3HHU Y€JIOBEKa

O0600611eHNEe, KOHTPOJIb 10 [IpencraBiieHne JaHHBIX. IHoBTOPATH N3YUEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHas CTaTUCTHKA. 3HAHUU.
BepossiTHOCTh Cliy4aliHOTO Pemars 3aga4m Ha IpeICTAaBICHUE U ONTMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciaydaiinsle | PemaTh 3a1a4d Ha HAXOKIEHUE BEPOSTHOCTEH
BEJIMYUHBI U pacipeiesICHUs COOBITHIA, B TOM YKCJIC B OIBITAX C
PaBHOBO3MOKHBIMH JIECMEHTAPHBIMHU COOBITHUSIMH,
BEPOSITHOCTEN OOBEAMHEHUS U TIEpeCceUeHUs
COOBITHI, BBIYUCIIATH BEPOITHOCTH B OMBITAX
C CEpUSIMM CITyYalHBIX UCIIBITAHUN
OBHIEE KOJIMYECTBO 34
YACOB I10 TTPOTPAMME
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