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PabGouas mporpamma mo ydebHOMy mnpenmetry «Marematuka» (yriayOaEéHHBIN
ypoBeHb) (mpenmerHas oOnactb «Marematnka u  uHpoOpmaruka») (manee
COOTBETCTBEHHO — MPOrpaMMa M0 MaTeMaTHKe, MaTEMAaTHKa) BKIIFOYAET MOSCHUTEIbHYIO
3aMHUCKy, COJAEpX)aHUE OOy4YEeHUs, IMJIAHUPYEMbIE PEe3yJbTaThl OCBOCHHUS MPOrPAMMBbI
0 MaTeMaTHKe, TeMaTUYECKOEe IIIaHUPOBAHUE.

HHOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o MareMaTuke yriryoJéHHOro ypoBHS Uil o0ydaromuxcst 7-9 Ki1accoB
pa3pabotana Ha ocHoBe OI'OC OOO. B mporpamme mo MareMaTHKE YUYTECHBI UICH U
NOJIOXKEHUS! KOHLENLIHWHA pa3BUTUS MaTeMaTHYecKoro ooOpa3oBaHus B Poccuiickoit
denepanuu.

[IpeameToM MaTeMaTHKU SBISIOTCS (PyHIaMEHTaJIbHbIE CTPYKTYPhI HAILIETO MUpa —
IPOCTPAHCTBEHHbIE (OPMbI U KOJMYECTBEHHbIE OTHOLIEHUS (OT MPOCTEHIINX,
YCBaUBa€MbIX B HEMOCPEJICTBEHHOM OIIBITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUISl pa3BUTHS HAYYHBIX U NMPUKIAIHBIX WeH). MaremMaTuuecKue 3HaHus 00eCeYnBaroT
NOHUMAaHUE NPHUHLMIIOB YCTPOWCTBA M HCIIOIB30BAHHA COBPEMEHHON TEXHHUKH,
BOCIIPUATHE W HUHTEPIPETALMIO COLHAIBHOW, HKOHOMHYECKOM, IOJIUTUYECKOU
uHpOpMaluy, JalOT BO3MOXHOCTh BBINOJHATH PAacYETbl U COCTABISATH AJITOPUTMBI,
HaXOAUTh U IPUMEHATH (POPMYJIBL, BIAJETh IPAKTUUECKUMU IPUEMaMU F€OMETPUUECKUX
U3MEPEHU M TMOCTPOEHUM, YUTaTh MH(OpMaLUIO, MPEICTABICHHYIO B BHUJE TaOIMII,
auarpaMM U TpaduUKOB, JKUTh B YCIOBUSAX HEONPENCIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIyyalHbIX COOBITUH.

N3yuenune marematvkd (QOpMHUPYET Yy OOYy4YalOIIMXCS MaTeMaTUYECKUH CTUIIb
MBILUICHUS], TPOSBIISIOLIUICS B ONpeAeaEéHHbBIX YMCTBEHHBIX HaBblkax. OOyydaromuecs
OCBaMBAIOT TakuWe MNPUEMBI W METOJAbl MBIIUICHUS, KaK HMHAYKIHMS W ACAYyKIHS,
0000111eHNe U KOHKpETU3allus, aHajJu3 U CUHTE3, KJIaCCU(PUKALUA U CUCTEeMAaTU3allUs,
abctparupoBanue 1 aHasiorus. OObEeKTbl MaTEMaTHUECKUX YMO3aKIIOUEHHH, TpaBuia ux
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMYECKHX IOCTPOCHUM, CIIOCOOCTBYIOT
BbIPaOOTKE yMeHHUsI (OPMYyJIHpPOBATh, OOOCHOBBIBATH M JIOKA3BIBATh CYXIACHHS, TEM
CaMbIM pPa3BHUBAIOT JIOTWUYECKOE MblluieHue. M3yueHue maremMaTukud oOecredunBacT
dopMUpOBaHHE  AJITOPUTMHUECKONM  KOMIIOHEHThl  MBIIUIEHHS W  BOCHUTaHHE
YMEHUH JIeWCTBOBATh IO 3aJaHHBIM AJTOPUTMAaM, COBEPIUIEHCTBOBATH W3BECTHBIC
U KOHCTPYMpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBOM y4eOHOM
NEATEIbHOCTH Ha YpOKAaX MaTEMaTUKH — pPAa3BHUBAIOTCA TBOpYECKash M IPUKIIATHAS
CTOPOHBI MBIIIUICHHUS.

OOyueHue maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATh y OOYYaIOIIUXCS TOUYHYIO,
parMoHAIbHYI0 W MH(POPMATUBHYIO peYb, YMEHUE OTOMPATh HaWOOJiee MOIXOISAIINE
S3BIKOBBIC, CHUMBOJIMYECKUE, TpapUUECKUEe CpeAcTBa JiA BBIPAKEHUS CYXKICHUU U
HaIJIATHOTO UX MPECTaBICHUS.

[Ipy u3yuyeHUM MaTEeMAaTUKH OCYILECTBISIETCS OO0Ilee 3HAKOMCTBO C METOJIaMU

ITIO3HaHUA I[CﬁCTBPITCJILHOCTH, NpEACTABJICHUAMU O MMPCAMECTC U METOJaX MATCMATHUKH,
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UX OTIIMYMU OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX
MIPUMEHEHUS MATEMATUKH ISl PEIIEHUS HAYYHBIX U IPUKIAJIHBIX 33/1a4.

Marematudyeckoe oOpazoBanue B Poccuiickoit denepanuu MareMaTHYECKOE
oOpazoBaHWe JOHKHO pemaTh, B YaCTHOCTH 3aJaydl  OOECIICUEHUsS CTpPaHbI
BBIITYCKHUKAMU, MAaTEMAaTUYECKasl IOATOTOBKA KOTOPBIX JOCTATOYHA JJIsSl MPOAOJIKEHHUS
00pa3oBaHMs B Pa3IUYHBIX HAMPABICHUSAX, BKIIOYAS MATEMAaTHYCCKHUE MCCIICIOBAHUSA,
paboty B chepe HHPOPMALMOHHBIX TEXHOJOTUM, IPENOJaBaHUEe MAaTEeMATUKHU, C OJHOU
CTOPOHBI, ¥ IPUMEHEHNE MATEMATUKHU B IPYTUX HAYKAX, B UHKEHEPHO-TEXHOJIOTUYECKOU
U conuanbHOM cdepe ¢ gpyroir cropoHwl. Jlnms oOecredeHUsT  TOCTHIKCHUS
COOTBETCTBYIOIIEH HJTHM 3ajlayaM MaTEeMaTUYeCKOW TMOJrOTOBKH OOyYaroIINXCH,
JUI.  YJIOBIIETBOPEHUSI WX 3alpOCOB M BO3MOXHOCTEM IPEIHA3HAYEHA MporpaMmma
yriyONEHHOTO H3yudeHus martemaTukd. [IporpamMma mo maremaTuke yriryOJIEHHOTO
YPOBHSI J1a€T BO3MOXXHOCTh PACHIUPUTH U YIIIYOUTH KPYT U3y4aeMbIX BOIPOCOB, CO3/1aTh
0oJiee 1EeTOCTHOE MPEACTaBICHUE O CUCTEME MaTEMaTHUUYE€CKUX 3HaHUM, chOPMUPOBATH
0oJee yCTONYHMBBIE U OCO3HAHHBIC YMEHUS.

[IpuoputeTHbIMU LIETsAIMH OOy4YeHHs MaTeMaTuke B 7—-9 Kiaccax SIBISIOTCS:

dbopMHpOBaHKE IIEHTPAJIBHBIX MATEeMAaTHYECKUX TOHSITHN (YHCIIO, BEITUYMHA,
reoMerpuyeckas (Qurypa, mepeMeHHas, BEpOSTHOCTb, (DYHKIIHS), 0O0eCrnedrBarOIMIUX
MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus O0yYarOIIUXCS;

MOJIBEICHHE OOYy4YaloIIMXCd Ha JOCTYITHOM JUIsl HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaT€MaTUKNA U OKPYKAIOIIEr0 MUPA, IOHUMAaHUE MAaTEMAaTUKN KaK 4acTH
00111e# KyJIbTYphI Y€JIOBEUECTBA;

pa3BUTHE MHTEIJIEKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH oOydJaroumxcs,
MMO3HABATEIbHOW AKTUBHOCTH, UCCIEIOBATEIBCKUX YMEHUW, KPUTUYHOCTH MBIIUICHUS,
MHTEPECA K U3YUYCHUIO MAaTEMAaTUKU;

dbopmupoBaHre (PYHKIMOHAIBHOM MaTEMaTHUYECKONW TPAMOTHOCTH: yMEHHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHATUNA, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCAIbHBIX >KU3HEHHBIX CUTYyaIlUsX U MPU U3YUYCHUU JPYTUX YUEOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (QOopMylupoBaTh HX Ha S3bIKE
MAaTEMAaTUKH W CO3[aBaTb MATEMAaTHUYECKUE MOJENIH, IPUMEHAThH OCBOCHHBIN
MAaTE€MAaTHYECKUN  anmapaT JJisi PEHIEHUs NPAKTUKO-OPUEHTHPOBAHHBIX  3aj1ad,
VHTEPIPETUPOBATH U OLICHUBATH MTOJYUYEHHBIE PE3YJIBTATHI.

OCHOBHBIE JJUHUU COACPKAHUS IPOrpaMMBbI IO MaTeMaThke B 7—9 kiaccax: «Hucna
U BBIYUCICHUS», «Anreopa» («AnreOpanueckue BbIpaXXEHUsS», «YpPaBHEHUS U
HEpaBeHCTBA), «DyHKIUNY, «I'eomeTpus («I'eomeTpudeckue GUTyphl U KX CBOMCTBAY,
«M3mepeHne TeoMEeTpUYECKUX BeJIMYMH»), «BeposarHocTh u cratuctuka». JlaHHbIe
JIMHUY Pa3BUBAIOTCS MApAIUIEIBHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOW MTPUPOION U
TPaJULIUSIMH, OJIHAKO HE HE3aBUCMMO OJHA OT JpPyro, a B TECHOM KOHTAaKTE
Y B3aUMOJICHCTBUU.

ConepsxkaHue mMporpaMMbl IO MaTeMaTUKE, pachpenenéHHoe 1o rojgaM oOydeHHs,
CTPYKTYPUPOBAHO TakUM O0pa3oM, YTOObl KO BCEM OCHOBHBIM, MPUHUUIHAAIBHBIM
BompocaM  oOyuaromuecs:  oOpalllajiuCb  HEOJHOKpPATHO,  YTOObI  OBJIAJICHUE
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MaTEMaTUYECKUMH TIOHSATUSIMU U HaBBIKAMHU OCYIIECTBIIIOCh MOCJIEIOBATEIBHO U
MOCTYyNaTeNbHO, C COONIOJCHHEM IMPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTEeMaTHMYECKHUX MPEICTaBICHUM OOydYaromuxcs,
pacumpsisi 1 yriryousist e€, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 MaTemaTHKa SIBISETCA 00sS3aT€IbHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs W HM3ydaeTcsd Ha YIIIyOJIEHHOM YpOBHE
B paMKax CIEAYIOIIMX YYEOHBIX KypcoB: «Auredpa», «I'eomerpus», «BeposSTHOCTh U
CTaTHUCTHKAY.

OO61iee 4yncno 4acoB, pEKOMEHOBAaHHBIX ISl U3YYEHHS] MaTeMaTUuKH, — 816 4acos:
B 7 kiacce — 272 4vaca (8 yacoB B HeJien0), B 8 kiacce — 272 daca (8 4acoB B HEJIENIO),
B 9 kiacce — 272 yaca (8 4acoB B HEJIEINIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N3ydyenne mMaTreMaTHKd Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa30BaHMs HAMpPaBICHO
Ha JIOCTYDKEHHE OOyYarolUMHKCS JMYHOCTHBIX, METANPEIMETHBIX M TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB OCBOCHHS yUeOHOTO TIpEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI

1) naTrpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM HMHTEpPECA K MPOUUIOMY M HACTOSIIEMY POCCHUHCKON MaTEMaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSAM POCCUHUCKHMX MAaTE€MAaTHUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTH)KEHHH B JIPYIMX HAyKax M
MIPUKIIAJIHBIX cdhepax;

2) rpa:kIaHcKoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00s13aHHOCTEN I'pa)K/1aHWHA U pealii3alliy ero Mpas,
NPEACTABICHUEM O MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PpPa3JIMYHBIX
CTPYKTYP, SIBJICHUH, NPOLEAYp TPaXAaHCKOTO 00LIeCTBa (HapuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXKICHHIO AITHYECKHUX IHpOOJieM, CBSA3aHHBIX C MPaKTUYECKUM
NPUMEHEHUEM JOCTHKEHHW HAyKH, OCO3HAHMEM BaXXHOCTH MOPAIBHO-3TUYECKHUX
MPUHIUIIOB B ACSITEIIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIMTAHUE:

YCTaHOBKOM Ha AaKTHBHOE Y4YaCTHE B pEIICHUM IPAKTUYECKHUX  3adad
MAaTeMaTUYECKOW  HAIIPABJIICHHOCTH, OCO3HAHMEM BAXXHOCTH  MAaTEMaTUYECKOIO
0o0pa3oBaHMsl Ha NPOTSHKEHUHM BCEH JKU3HM [UIsl YCHEIHOM MpOoQecCHOHATBHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YyMEHUH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM HWHIUBUAYAIbHOH TPAeKTOPUH OOpa30oBaHMsl M >KU3HEHHBIX IUIAHOB
C YU€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTHYeCKOe BOCTIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY U JCTETHMYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3aJad, PEIICHUH, pPacCYKICHUH, YMEHHIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 IO3HAHMA

OpUEHTALIMEN B ICSITENILHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX TIPE/ICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl 4YeJNOBEKa, NPUPOJAbI M OOIIECTBa,
NOHMMAaHUEM MAaTeMaTUYEeCKOW HayKu Kak cepbl YEIOBEUECKOU eI TEIbHOCTHU, STAllOB
e€¢ pa3BUTUS M 3HAUYUMOCTU JJisi PAa3BUTHS UMBUIIM3ALMM, OBJIAJCHUEM S3BIKOM
MaTeMaTUKM W MaTeMaTH4eCKOM KyJIbTYpOMl Kak CpEICTBOM IIO3HAHMS MHPA,
OBJIaJICHUEM HaBBIKAMHU HCCIIEIOBATENILCKOMN IEATEIbHOCTH;



6) pusznueckoe Bocnutanue, (pOpMHUPOBAHUE KYJIbTYPbI 310POBbS U
IMOLMOHAIBHOIO 0J1ArONOJy YU

TOTOBHOCTBIO IPUMEHSTh MaTeMaTHUECKUE 3HAHUSI B MHTEpPECaX CBOETO 3710POBBS,
BEJICHUS 3/I0pOBOro 00pa3a XKW3HHU (30pOBOE MUTaHUE, COATTAHCUPOBAHHBIM PEXUM
3aHATUH U OTAbIXA, peryisipHas pu3nvecKkas akTUBHOCTS), COOPMUPOBAHHOCTHIO HABbIKA
pednekcun, MpU3HAHUEM CBOEro IMpaBa Ha OWMOKY M TaKoro >K€ IpaBa ApPYroro
YEJI0BEKA;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTAIlMEel Ha NPUMEHEHHE MaTeMaTUYECKUX 3HAHUN IS pelieHHs 3ajad
B 00JIaCTH COXPAHHOCTU OKPY’KaloILEH Cpejibl, INITAHUPOBAHMSI IOCTYIIKOB U OLIEHKH MX
BO3MOXXHBIX TIOCJEICTBUN JJIsI OKpYXarollel cpeapl, OCO3HAHUEM TIJI00AJIBHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U MMy Tei X pelieHus;

8) ajanTanus K N3MEHAIONIUMCSH YCJIOBUSM COLMAIbHOI ¥ IPUPOJAHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO JESITEIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTBCS y JPYTUX JIIOJIeH, TPUOOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIC 3HAHUS,
HaBBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HaHUU, (GOPMYIUPOBATH UJIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBJICHHSIX, B TOM YHCII€ paHEe HE H3BECTHBIX,
OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYalMIO, BOCHPUHHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOITNII KOHTPMEP, KOPPEKTUPOBAThH IPUHUMAEMBbIE PEIICHUS
U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIECTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe ocBOEHUS MPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOIIIETO
oOpasoBanus y oOyuarormierocss OyayT cOpMHUPOBAHBI METANPEIMETHBIE PE3yIbTaThI,
XapaKTEPHU3YIONTUECS OBJAJCHUEM yYHUBEPCAIbHBIMHA TIO3HABATEIBHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSIMH W YHHUBEPCAIbHBIMU
PETYIATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe HeCTBUS
ba3oBble Jiornvyeckue a1eiicTBUA:

BBISIBIISAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA MAaTEMaTHYECKUX
00BEKTOB, TOHSATUN, OTHOIICHUH MEXIy MOHITHSAMHU, (GOPMYIUPOBATH OMpPEACICHUS
MOHATUH, YCTAaHABJIWBATh CYIICCTBCHHBIM NPH3HAK KiIacCU(PUKAIUA, OCHOBaHHUS
JUTs1 000O0IIEHUS U CPaBHEHU S, KpUTEPUH MPOBOAMMOTO aHAJIN3A,

BOCIIPHUHHUMATH, (HOPMYITUPOBATH U MTPEOOPA30BLIBATH CYKICHHS: YTBEPAUTEIbHEIC
U OTpULIATEIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;



BBISIBIIAITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H W IPOTHBOPEUHS
B (akrax, JaHHBIX, HAONIOJCHHUAX W YTBEPXKICHHSX, NpEIJarath KpUTCPUH
IS BBISIBJIICHUS 3aAKOHOMEPHOCTEH U IPOTUBOPCUHIA;

JieTIaTh BBIBOJIBI C MCITOJIB30BAHUEM 3aKOHOB JIOTUKH, ISAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUCHUH, YMO3aKJIFOUCHHH 110 aHAJIOTHH;

pa3dupaTh JIOKa3aTeJIbCTBA MAaTEMAaTHYCCKMX  YTBEPXKACHUH  (IpsMble |
OT MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATENIBHO J0Ka3aTeIbCTBA MATEMATHYCCKUX (PAKTOB,
BBICTPAanBaTh APryMCHTAIMIO, MPUBOJUTH HPHUMEPhl M KOHTPIPHUMEPHI, MPHUMCHSTH
METOJT MAaTeMaTHYECKON HHIYKITUH, 0O0CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh CIOCO0 pelnicHus Y4eOHOH 3ajaur (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHus], BRIOMpaTh HanboJiee MOIXOAMIINA C YIETOM CaMOCTOSATEIBHO BBIJICICHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBareabcKue 1eicTBUA:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT TO3HAHUS,
(GopMyIIMpOBaTh BONPOCH!, (PUKCUPYIOLIME TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIBHO
yCTaHaBIMBAaTh UCKOMOE M JlaHHOE, (hOpMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

OPOBOAWTh MO  CAMOCTOSITENIBHO  COCTaBICHHOMY IUIAaHY  OKCIIEPUMEHT,
UCCJEIOBAHUE [0 YCTAaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSTENbHO (OPMYIMPOBATh OOOOIIEHUST W BBIBOJBI IO pPeE3yJbTaTam
IPOBEAEHHOIO HA0JIIOIEHUS, UCCIIEJOBAHMSI, SKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

OPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE Ipollecca, a TakXKe BbIABUIATH
MPEIOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undopmanmei:

BBISIBIISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTh  MH(OpMalMu,  JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a1a4u;

BbIOMpATh,  AHAJIM3UPOBAaTh,  CUCTEMATU3UPOBaTh U  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh GopMy mpeacTaBiieHuss MHGOPMALMK U WILTIOCTPUPOBATH pEIIaeMble
3a/1auu CXeMaMu, 1uarpaMmMaMu, THOU rpaukoi U uX KOMOUHALIMSIMU;

OLICHUBATh HAAEKHOCTh HWH(MOpPMAILMM TIO KPUTEPHUSM, MPEUIOKEHHBIM WU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBHS:

BOCIIPUHUMATL H (bOpMYHHpOBaTB CYy’)KIACHUA B COOTBCTCTBHM C YCIOBHAMU
U OCJIsIMH O6IIIeHI/IH, sSICHO, TOYHO, 'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHUS B YCTHBIX U
IMMUCbMCHHBIX TCKCTAX, AABATh IMOACHCHUA 110 XOAY PCHICHUA 3a/la4Uv, KOMMCHTHUPOBATH
IIOJTyYEHHBIN PE3YJIbTAaT;



B XOJ€ OOCYXJeHHs 3a/aBaThb BOINPOCHI MO CYHIECTBY OOCYXKIA€MOMl TEMBI,
npoOemMbl, pelaeMon 3ajladu, BhICKa3bIBaTh UJECH, HAIICJICHHbIE HA MOUCK PEIICHHS,
CONIOCTABIISAITh CBOM CYXKIEHHS C CYXICHHSIMU JPYTMX YYaCTHUKOB JUaJora,
0OHapy>XMBaTh Pa3IMUME U CXOACTBO MO3UIIMI, B KOPPEKTHON PopMe hopMyIupoBaTh
pa3HOIIIaCHsl, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUA 3aJadyd, SKCIEPUMEHTa, HWCCIEIOBaHUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMAT BBICTYIJICHUS € Y4YETOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPUN;

ITOHUMATh U UCII0Ib30BaTh NPEUMYILECTBA KOMAaHIHON U MHIUBUIY AJIbHON pabOThI
OpU pElIeHUH YYeOHbIX MaTeMaTHUYeCKUX 3a/]ay, NPUHUMATh LEeJdb COBMECTHOMU
JEeATEIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM palOThI, paclpenesisaTh BHJIbI
paboT, AOoroBapuBaThCs, 00CYKIaTh MPOLIECC U PE3yabTaT padOThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIOJICH;

y4acTBOBaTh B TIPYINIOBBIX (QopMax paboTsl (00cyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBIIOIHSITH CBOIO YacTh pabOThI U KOOPAUHUPOBATH CBOU
JNEUCTBUS C APYTMMH YJI€HAMU KOMaH/bl, OLIEHUBATh Ka4€CTBO pe3yJibTaTa U KayeCTBO
CBOEro BKJIaJa B OOIIMI pe3ysbTaT MO0 KPUTEPUSAM, CPOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC ACHCTBUA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl ISl PELIEHUS B JKU3HEHHBIX MU YYEOHBIX CUTYyalMsX,
OPUEHTHPOBATHCSI B PA3IUYHBIX MOJXOAaX MNPHUHATHUSA pelleHUH (MHAWBUIYaIbHOE,
rpynroBoe);

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJlTOPUTM peLIeHMs 3afayl (WM €ro 4acTb),
BBIOMpPATh CHOCOO peleHUuss € YYETOM MMEIOLIUXCS PECYpcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEUICHUN C y4ETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIBb:

BJAJIeTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3ysbTara
pelIeHrs MaTeMaTHIeCKOH 3a7a9i, CAMOMOTHBAIINH U PEIICKCHH;

NpeaBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEIICHWH 3a7auHu,
BHOCHUTbh KOPPEKTHUBBI B JI€ATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yjbTara MACSATEIBHOCTH IMTOCTABICHHOW LEIH W
YCIIOBUSIM, OOBSACHATH TPUYUHBI TOCTIDKEHUS WM HEJOCTHKCHHS IEIH, HaXOAWUTh
OLIMOKY, TaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

3MOIII/IOHaJILHLIﬁ HHTEJLJICKT:
BbIPpaXXaTb SMOLIWUUN IIPHU U3YUCHHHU MATCMATHYCCKHUX 0OBEKTOB U (baKTOB, JaBaTb
OMOIUMOHAIBHYIO OLICHKY PCIICHHA 3aJavu.



IIpeaMeTHbIEe pe3yabTaThl OCBOCHUS MPOTPAMMBbI 10 MaTEMATUKE yTIyOJIEHHOTO
YPOBHSI TPENICTABICHBI MO ToAaM OOy4YEeHHUs B CIEAYIOUMX pasjesiax MTporpamMmbl
[0 MaTeMaTHKE B PaMKax OTICJIbHBIX yUeOHBIX KypcoB IJIsi 7—9 kiaccoB: «Auredpay,
«I'eomerpusd», « BEpOSITHOCTD U CTaTUCTUKAY.

Pa3BuTne JOrM4ecKHX NPEACTAaBICHUW W HABBIKOB JIOTUYECKOTO MBILIIICHUS
00y4aromuxcsi OCYIIECTBIAECTCA B paMKaX BCEX HA3BaHHBIX KYPCOB Ha MPOTSHKEHUHU BCEX
aer oOydenus. [Ipeamonaraercsi, 4YTO BBIMYCKHHMK 9 Kjacca CMOXKET CTPOUTH
BBICKA3bIBaHUSI W OTPHIIAHUS BBICKA3bIBAaHUM, pPACIO3HABaTh WCTUHHBIE W JIOKHBIE
BBICKA3bIBaHUS, NPHUBOJUTH MNPUMEPbl U KOHTPIPUMEPHI, BBINOJHATh ONEpalUU
HaJl BBICKa3bIBAHUSIMU, CTPOUTH BBICKA3bIBAHUS U PACCYKICHUS HA OCHOBE JIOTUYECKHUX
IIPAaBWJI, PELIATh JIOTUYECKHUE 3aJa4d, HAYYUTCA IPUMEHSITH METOJ] MAaTeMaTUYECKOU
WHIYKIUH, OBJIAJICET NOHATUAMU: ONPEIEICHUE, AKCUOMA, TEOPEMA, JT0KA3aTEIBCTBO —
U Hay4MTCs HCIHOJIb30BaTh WX NPH BBHINOJHEHUHM YYEOHBIX M BHEYYEOHBIX 3ajad.
[Ipu 3TOM BBEZIEHME OCHOBHBIX JIOTUYECKHUX MOHITHI M OCBOCHHE OCHOBHBIX CBSI3aHHBIX
C HUMH BUJIOB JIEATEIBHOCTH OTHECEHO K KypCy «BepOsITHOCTh U CTATUCTUKA» U TaKKe
pacrpeeneHo no rogamMm o0y4deHus.

B pamkax Bcex Tpé€x KypcoB OCYLIECTBISETCS (POPMUPOBAHUE YMEHHUS BHIOMPATH
NOAXOMSIIANA METOJX I PEIICHHs 3a1ayd, BBIABILSITH IHPUMEPBl MAaTEMaTUYECKHUX
3aKOHOMEpPHOCTEN B NPHUPOAEC M OOIIECTBEHHOM »W3HM, PACIIO3HABATH MPOSBICHUE
3aKOHOB MAaTE€MaTHKHM B MCKYCCTBE, INPUMEHATh MAaTEMaTUYECKUE 3HAHUS M OIBIT
MaTEMaTUYECKOM JIeATEIbHOCTH B CHUTyalUsX peanbHON ku3HU. OOyuaromuecs
3HAKOMSITCS C HAYYHBIMU pe3yJIbTaTaMu, MOJyUYEHHBIMU B X0JI€ Pa3BUTUSI apU(PMETHKHY,
anreOppl, T€OMETPUHU, TEOPUU BEPOSTHOCTH, CTATUCTHUKU M Yy4YaTCS MX OIUCHIBATH,
OPUBOAST TPHUMEPbl MAaTEMAaTUYECKHX OTKPBITHM M WX aBTOPOB B OTEUECTBEHHOMU
Y BCEMUPHOW UCTOPUU HAYKHU.



OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sIBIIIETCA OJHUM U3 OMOPHBIX KypPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa O0ECIeYrMBaeT U3yYCHHUE JPYTUX AUCIUIUIMH KaK €CTECTBEHHO-HAYYHOIO, Tak M
TYMaHUTAPHOTO IUKJIOB, €€ OCBOCHUE HEOOXOAMMO JIJISl TIPOIOJDKEHUS 00pa30oBaHUs U
JJIs. TIOBCEIHEBHOM KU3HU. Pa3BuTHE Yy OOYy4YarOmMXCsS HAYYHBIX MpPEACTaBICHUN
0 TIPOMCXOXKIEHUU W CYIIHOCTH anreOpanvecKux aOCTpakmuii, crocoOe OTpakKeHUs
MaTEeMaTUYeCKOM HAyKOW SBJIECHUNW W TPOLECCOB B MpUPOJE W OOIIeCTBE, POJU
MaTEMaTUYECKOr0 MOJICTUPOBAHUS B HAYYHOM IMO3HAHMM M B MPAKTUKE CIIOCOOCTBYET
GbOpMHpPOBAHUIO HAYYHOTO MHPOBO33PEHUSI W KAueCTB MBIIUICHHS, HEOOXOIUMBIX
JUTSI aflanTalliy B COBpeMEHHOM I poBoM od1iecTBe. M3yuenue anredpbl odbecrneurnBaet
pa3BuUTHE yMeHHUs HaOI0JaTh, CpPaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaThH CBOU
NEUCTBUSA, BBIBOABL, (OpPMYyJIUpPOBaTH yTBepxkaeHUs. (OcBoeHHE Kypca ainreOpbl
o0ecrieunBaeT pa3BUTUE JIOTUYECKOTO MBIIUICHUS OOYyYarolmUXCS: OHU HCIOJIB3YIOT
JNEIyKTUBHBIE W HWHIYKTUBHBIE pPacCCyXICHHUs, OO0O0OIIEHME U KOHKPETU3AIHIO,
abcTparupoBanue v aHanoruto. O0yueHue aaredpe npeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITENIbHOM ~ JCSATENBHOCTA  OOyYaroluxcsi, IMOJTOMY  CaMOCTOSITEIIHHOE
pereHue 3amad oOy4YaroIIMMUCS SIBIIETCA peajnu3alueid NesaTeIbHOCTHOTO MPUHIIUIIA
0o0yJeHUsI.

B cTpykType mporpamMmbl y4eOHOTO Kypca «Anredpa» yriiyOnEHHOTO HU3yYCHUS
OCHOBHOE MECTO 3aHUMAIOT COJEp)KAaTeIbHO-METOANYecKue JuHuu: «Yucma u
BBIYHCIICHUS», «AJreOpandeckue BbIpAKECHHS», «YpaBHEHHUS U HEPABEHCTBaY,
«Dynkuuny. Kaxpas M3 3THX COAEPKATEIBHO-METOJUYECKUX JIMHUM pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET M3YUCHHS Kypca, B3AaUMOJCHCTBYS C APYTUMHU €T0 JIMHUSMU.
B xone wusyueHuss Kypca oOOyYaroIIMMCS MPUXOAUTCS JIOTUYECKH pPacCyXIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXXECTBEHHBIN sI3bIK. B CBSI3M ¢ 3TUM B Mporpammy
y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTMKHU, MPEICTaBICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTU4YeCKOro OOpa30BaHHUS U CIOCOOCTBYIOIIUE
OBJIAJICHUIO OOYYarONUMHUCS OCHOB YHUBEPCAIHHOTO MAaTEMAaTHYECKOTO  S3BIKA.
CopeprkaTeabHON M CTPYKTYPHOM OCOOCHHOCTBIO yU4eOHOTO Kypca « AnreOpay sBIsSeTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanve muHUUA «YHClIa U BBIYKUCICHUSD CITY>KUT OCHOBOM MJIsl JaJbHEUILIETO
W3YUYCHUS] MAaTEMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOIO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS ~ QJITOPUTMaMU, a TaKxkKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJISI MOBCEIHEBHON >KU3HHU.
Pa3BuTHe TMOHATUS O 4YHMCIIE HAa YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs CBS3aHO
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C palMOHAIBHBIMU U UpPpPAIMOHATIBHBIMU YHUCIaMHU, (HOPMHUPOBAHHEM MPEACTABICHUIN
O JEHCTBUTEIBHOM 4YHCJE. 3aBEpIICHHE OCBOEHUS YHCIOBON JIMHUM OTHECEHO
K CpellHeMy 00111eMy 00pa30BaHUIO.

Copepxanue AByX anreOpanyeckux JMHUN — «AnreOpanyeckue BbIPaXEHUS» U
«YpaBHEHHsI W HEPABEHCTBAa» CIIOCOOCTBYET (POPMHUPOBAHHIO y OOyUYaIOIIUXCS
MaTEeMaTUYEeCKOro anmnapara, He0O0X0UMOTO JIJIsl pEHIEHUS 3a/1a4 MaTEMATUKN, CMEKHBIX
NPEIMETOB U OKpyXarouiel peasibHOCTU. Ha ypoBHE OCHOBHOro 0OmIero oopa3oBaHUs
y4eOHBI MaTepHal TPYNIUPYETCs BOKPYT palMOHAIBHBIX BbIpaKeHUH. Aunredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATHUKHM KaK SI3bIKa JJI1 MOCTPOCHUS MaTEeMaTHUYECKHX
MOJIEJI€M, ONMUCAHUS MPOLECCOB U SBJICHUM peasbHOro Mupa. B 3amaunm oOyueHwus
anreOpe BXOJAT TaKXKe JajbpHEillllee pa3BUTUE aAITOPUTMUYECKOTO MBIIUICHUS,
HEOOXOJMMOro, B YAaCTHOCTH, ISl OCBOECHMS Kypca HHGOPMATHUKU, U OBIJIAJICHUE
HaBbIKAaMHU JIEAYKTUBHBIX paccyxiaeHuil. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OpM
CIIOCOOCTBYET  Pa3BUTHIO BOOOpaXKEHHUS, CIOCOOHOCTEH K  MaTeMaTHU4YeCKOMY
TBOPYECTBY.

Conepxxanne (QyHKIMOHAIBHO-TpapUUECKOW JIMHUM HALIEJIEHO Ha IOJIyYeHHUE
oOyyaromuMucs 3HaHUM O (YHKIMSAX Kak Ba)KHEWIEW MaTeMaTH4eCcKOW MOJENn
JUIsl ONKCAaHUSI U UCCIEAOBAHUS Pa3HOOOPA3HBIX IMPOLIECCOB U SABJICHHA B MPUPOJE U
obOmectBe. M3yyenne marepuana crocoOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCA yYMEHUS
UCITIOJI30BaTh Pa3JIMYHbIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKa MATEMATUKHU — CIOBECHOTIO,
CHUMBOJIMYECKOT0, TpauuecKoro, BHOCUT BKJIaJ B (OpPMUPOBAHHE IPEACTABICHUIN
0 POJIM MaTEMATUKH B PA3BUTUN LIUBUIIM3AINY U KYJIbTYPBbI.

YrnyOnéHHslii Kypc anreOpbl XapaKTepU3yeTcs H3yYEHHEM JIOMOJHUTEIbHOTO
TEOPETUYECKOro amnmnapara ¥ CBSI3aHHBIX C HUM METOJAOB pelleHus 3agad. Anredpa
SBJISIETCS  SI3BIKOM  JIJI1  ONMUCaHUsl OOBEKTOB U  3aKOHOMEPHOCTEW,  CIIyKHT
OCHOBOIl ~ MareMaTudeckoro  MojaenupoBaHusi. Ilpu 3TOM camu  OOBEKTHI
MaTEeMaTUYECKUX YMO3aKIIFOUEHUI U TPUHSATHIE B anreOpe rnpaBuiia uX KOHCTPYUPOBAHUS
CHOCOOCTBYIOT (DOPMUPOBAHUI0 YMEHHI OOOCHOBBIBATH W JOKa3bIBAaTh CYXKJICHUS,
Pa3BUBAIOT MAaTEMAaTUYECKYI0 MHTYMIIMIO, KPAaTKO M HAIJISIAHO PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUH M yyaT UX NpUMEHEHHI0. TeM caMmbIM anreOpa 3aHUMAaeT
OJIHO U3 BeaylmMX MecT B (OPMUPOBAHUU HAYYHO-TECOPETUYECKOTO MBIILICHUS
00y4JaroImumxcsl.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOpPBIM  BKJIIOYAET CIEAYIONIME OCHOBHBIE pa3fenbl coaepxaHus: «Yucna
U BBIYUCICHUS», «ANreOpanyeckue BbIpaXeHUs», «YpPaBHEHHS U HEPABEHCTBaY,
«DyHKIUNY.

Ha uzyuenue yueOHOTO Kypca «Anredpa» orBoautcs 408 dacoB: B 7 kjacce —
136 yacoB (4 yaca B Heento), B 8 kiacce — 136 vacos (4 yaca B Henento), B 9 kinacce —
136 yacoB (4 yaca B HEJIEITIO).
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COJEP KXAHUE OBYYEHMUA

7 KJIACC

Ywucs1a 1 BEIYUCIECHUS

Panmonansabie yncia. CpaBHEHHE, yHIOPSI0YUBAHUE U apU(PMETHICCKUEC TCUCTBUS
C palMOHAJIBHBIMU YucaaMu. YucnoBas nmpsiMasi, MOJIyJIb YUCIIA.

Crenenb ¢ HaTypaJIbHBIM MMOKA3aTENEM U €€ CBOMCTBA. 3allMCh YUCIA B AECATUYHON
MO3UIIMOHHOW CUCTEME CUUCTICHUS.

Pemenne TekCTOBBIX 3amay apupmeTHUecKuM crocoboM. Pemienue 3amau
U3 peaibHOM MPAKTUKU HA YacCTH, HAa APOOU, HA MPOIEHTHI, IPUMEHEHUE OTHOIICHUN U
MpPONOPLUUIM MpPU PENICHUU 3ajad, pelIeHUuEe 3aJad Ha JBHXKEHHUE, padoTy, MOKYMKH,
HaJIOTH.

JlenuMocTh 1enbix uncell. CBOMCTBA AEIUMOCTH.

IIpocTeie u cocTtaBHble uncia. YETHbIE U HEUETHBIC yncha. [Ipu3Haku genmmMocTi
Ha2,4,8,5,3,6,9, 10, 11. [IpuzHaku 1e1MMOCTH CYMMBI U IPOU3BEACHUS LIETBIX YUCEI
MIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPKaHUEM.

HauGonpmuit oOmuii nenuTens W HauMeEHbIlee 00Illee KpaTHOE JBYX YHCE].
B3anmuo nipocteie yncna. Anroput™ EBkinja.

Jlenenue ¢ octaTkoM. ApupMeTUIeCKUe Onepaliy HajJ OCTaTKaMHu.

AsredpanyecKue BbIPAKEHHUS

BeipaxkeHue ¢ TNepeMEHHBIMH. 3HAUEHUE BBIPAXKECHHUS C TEPEMEHHBIMH.
[IpencraBieHre 3aBUCUMOCTH MEXIy BeIMYMHAMU B BUE (POPMYJIBIL.

ToxnectBo. ToXnecTBeHHbIE NpeoOpa3oBaHUsl ANTeOPAMYECKUX BBIPAKECHHIM.
JloKa3aTenbCTBO TOXKIESCTB.

Onnowiensl. OqHOWIEH cTaHIapTHOTO BUjia. CTeneHb OJIHOWICHA.

MHorousniensl. MHOTOUJIeH cTanaapTHOro Buja. CteneHb MHOrowieHa. CioxxeHue,
BBIYMTAHUE, YMHOXKCHHUE U JieJIcHUE MHOTOWICHOB. [IpeoOpa3zoBaHue 1EJI0T0 BEIPAKEHUS
B MHOrowieH. Kopau MHOrO4NI€eHa.

DopMyJIbl COKPAIIEHHOTO YMHOXKEHHUSA: KBaIpaT CYMMBI U KBaJpaT pa3HOCTH JBYX
BBIpaKEHUN, KyO CYMMBI U Ky0O pa3HOCTHU JBYX BBIpaXEHUN, PA3HOCTb KBAJPaTOB JIBYX
BBIPAKEHUM, MPOU3BEJICHUE PA3HOCTU U CYMMBI JIBYX BBIPAXXEHHI, CyMMa U Pa3HOCTb
KyOOB JIBYX BBIpOKCHUH.

PazmoxeHne MHOTOYJIEHAa HAa MHOXUTEIH. BBIHECEHHE OOIEero MHOXKHUTES
3a ckOOKH. MeToJ TpynnupOBKH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHenue c¢ onHou mnepemeHHol. Kopenb ypaBHeHusi. CBOWCTBAa ypaBHEHUM
C OJIHOW IIepeMEHHOW. PaBHOCHIIBHOCTh YpaBHEHUH. YPAaBHEHUE KAK MaTeMaTU4YeCKas
MOJIEJIb PEAIbHOU CUTYALUU.

JIvHeHOEe ypaBHEHHE C OTHOM IMEPEMEHHOUN. UUCI0 KOPHEN IMNHEMHOTO YPABHEHUS.
PemieHne TeKCTOBBIX 3a71a4 C IMTOMOIIBIO JIMHENHBIX YpaBHEHUM. JIMHEWHOE ypaBHEHHE,
coaepaKallee 3HaK MOy JIA.
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VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk NMHEHHOTrO ypaBHEHHUS C JABYMs
nepeMeHHbIME. CHUCTEMBI JIMHEWHBIX YPaBHEHUN C IByMS TIepeMEeHHbIMU. [ 'paduueckuii
METOJ| PELICHHUS CUCTEMBI JIMHEMHBIX YPaBHEHUM C JBYMs NIEPEMEHHBIMU. Perienue
CUCTEM JIMHEWHBIX YpPaBHEHUH C JBYMsI IIEPEMEHHBIMM METOJOM IIOJCTAaHOBKH M
METOIOM clIokeHUsl. CucTteMa JIByX JIMHEHHBIX YPAaBHEHHI C IByMs IEPEMEHHBIMH KaK
MO/IEIIb PEATBHON CUTYAIUU.

DOyHKUNH

Koopaunara Touku Ha npsimoii. YucnoBble MpoMexxyTKH. PaccTosiHue MexX1y AByMsI
TOYKaMU KOOPJAUHATHOM MPSIMOM.

[IpsmoyronbHast cucremMa KoopauHat. AoOciucca ©  OpJWHATa  TOYKHU
Ha KOoOpAWHATHOW muiockocTu. IlpuMmepsl rpadukoB, 3agaHHbix (popmyinamu. UreHue
rpauMKOB peaybHbIX 3aBUCUMOCTEN.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXIy BeduunHamu. [loHstHe GyHKUIUU.
OyHKIMA KaKk MaTeMaTHYecKasi MOJIeTb peanbHoro mnporecca. O0macTh onpeesieHus u
obnactp 3HaueHui pyHkimu. Crocoosl 3aaanus Gyukuun. ['paduk ¢pynkuuu. [Tonstus
MakCUMyMa ¥ MHUHHMYMa, BO3pacTaHus M YyObIBaHMS Ha MpUMEpaX peaTbHBIX
3aBUCUMOCTEMN.

Jluneitnas ¢pynkuus, e€ cBoiictsa. ['paduk nuneiinon pyHkuuu. ['paduk pyHKIMH
vy = |x|. KycouHno-3anannsie QpyHKIUH.

8 KUIIACC

Yucjia v BLIYUCJICHUS

KBagparuele kopHH. ApupMeTHUECKHil KBaJIpaTHbIH KOPEHb M €ro CBOICTBA.
[ToHsTHE MppallMOHAIBLHOTO YKcha. JIelcTBUS ¢ uppaloHaIbHBIMU ynciaMu. CBONMCTBA
JNEWCTBUM C UPPALMOHANBHBIMU YuciaMu. CpaBHEHNE HPPAMOHAIBHBIX YHCEIL.

[IpencraBienust 0 pacIMPEHUSIX YUCIOBBIX MHOKECTB. MHOXKECTBA HATYPAJIbHBIX,
LETbIX, palMOHAIbHBIX, JACHCTBUTENBbHBIX uyHuceld. CpaBHeHHE uuncesl. YHCIOBbIE
MTPOMEKYTKH.

HeiictBus ¢ ocratkamu. OctaTku cTeneHei. [IpuMeHeHne OoCTaTKOB K PEIICHUIO
YPABHEHHUM B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pazmepbl  OOBEKTOB  OKpYXaloIIero  Mupa, JUIMTEIBHOCTh  IPOIECCOB
B OKpYy»katoiem Mupe. CTanaapTHBIN BUJ YKCIIA.

AuireOpanyeckue BbIpaKeHHUs

AnreOpanveckass ApoOb. JlomycTuMble 3HAUYE€HHUS TEPEMEHHBIX B JPOOHO-
palMOHANbHBIX BhIpaXeHUsIX. OCHOBHOE CBOMCTBO anredpandeckoil qpoou. CrioxeHue,
BBIYMTAHUE, YMHOXKECHHE U JIeJICHHE ajreOpanueckux apoOeii. Brigenenue menoi yactu
anredpandecKou Ipoou.

PannonanbHbie BbIpakeHUsA. TOXKIECTBEHHbIE MPeoOpa3oBaHUs pPallMOHAIBHBIX
BBIPAXKEHUM.
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JlomycTuMble  3HAYEHHsS]  NEPEMEHHBIX B BBIPAXKEHUSAX,  COJEpIKAIIHUX
apumeTnyeckue KBaJpaTHbIe KOpHU. TOXKIECTBEHHBIE MPEOOpPa30BaHUs BHIPAKCHHM,
coJlepKalX apupMeTHIeCKre KBaIpaTHbIE KOPHHU.

Crenenp c 1enplM ToOKa3zareneMm u e€ cpoiicTBa. IIpeoOpa3oBaHue BbIpaKeHUH,
COZIepKAIINX CTEICHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opmyiia KOpHEW KBAaJPaTHOro ypaBHeHuUs. KoinuecTtBo
JNEUCTBUTEIBHBIX KOPHEWM KBaJApaTHOrO ypaBHEHHs. Teopema Buera. YpasHeHwus,
CBOJMMBIC K JIMHEHMHBIM YPaBHEHUAM WM K KBaJApaTHBIM ypaBHEHUsAM. KBagpatHoe
YpPaBHEHHME C IIapaMeTpoM. PemieHume TEKCTOBBIX 3aJad C IOMOLIBIO KBaJIpPaTHBIX
YPaBHEHUM.

JpoOHo-palimoHanbHble ypaBHeHUs. Pemienue 1poOHO-paloHaIbHbIX YPaBHEHUI.
Pemenne TEeKCTOBBIX 3aJad C IOMOLIBIO JPOOHO-pAllMOHAJBHBIX ypaBHEHUHU.
I'padmueckas uHTEpIpETALUsl YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

Yucnoseie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nmepemenHon. CTporne u HecTporue HepaBeHCTBA. CIIOKEHHE U
YMHOXXEHHE  YHCJIOBBIX  HEpaBeHCTB. OIlLICHMBAaHME  3HAYECHUS  BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pElIEHUMM HEPABEHCTBA C OJHOM NEPEMEHHOM. MHOKECTBO pEIICHUN
HEpPABEHCTBA. PAaBHOCUIIbHBIE HEPABEHCTBA.

JIuHeHOEe HEpPaBEHCTBO C OJHOW IEPEMEHHOM M MHOXECTBA €ro pELICHUMU.
Pemienne nMHENHHBIX HEPABEHCTB C OAHOM mnepeMeHHOW. CHUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW NMEPEMEHHOM. PeleHne TEKCTOBBIX 3a/1ad ¢ MOMOIIbIO
JIMHEWHBIX HEPABEHCTB C OJTHOU NEPEMEHHOM.

DOYyHKIUU

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHWW (yHKuuu. CrocoObl 3amaHus
bynkuumii. 'paduk dynkuu. Ytenue cBoiictB ¢yHkimu mno e€ rpaduky. [Ipumeps
rpagukoB QYHKIHM, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

JIuneiinas  Qyskuua. DyHKIMUM, ONKUCHIBAIOIIME TNPSIMYI0 H  OOpaTHYIO
MPONOPIIMOHANIbHBIE 3aBUCUMOCTHU, UX TpaduKH.

— 2 4 = a2 —3 = _ _ .
QyHkiuu y = ax’, y =x° + b,y =x", y =|x|, y= [x, ¥ = — y ux cpoiictsa. Kycouno-
X

3a/1aHHbIE (PYHKIIUH.

9 KJIACC

Yucaa v BHIYUCICHUSA
Kopens n-ii crenenu u ero cpoiictBa. CTENEeHb C palMOHAIBHBIM [TOKA3aTENIEM U €€
CBOMCTBA.
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AsredOpanyeckue BbIPasKeHUsI

ToxnaecTBeHHbIE TPe0OpPa30BaHUs BBIPAKEHUM, CONEPIKALIUX KOPEHB 1-H CTETIECHH.
ToxaecTBeHHbIE TPEOOPa30BaHUs BBIPAXKEHUM, COAEPIKAIIUX CTEIIEHb C PAlMOHAIBHBIM
IIOKA3aTeJIEM.

KBangpatubii Tpéxwien. Kopau kBagpatHoro tpéxwieHna. Pasnoxenue KkBaapaTHoro
TpEXUJICHA Ha JINHEWHBIE MHOKUATEIIN.

YpaBHeHMs ¥ HEPABEHCTBA

buxkBanpaTtHele ypaBHeHMs. [IpuMepsl NPUMEHEHUH METONOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEeHbl TMEPEMEHHOW, TpaduvecKoro MeToJa TMpHU PpEHICHUU
ypaBHEHUM 3-i U 4-i1 CTENIEHE.

Pemenne npoOHO-pallMOHATIBHBIX YPABHEHUH.

Pewienne cucreM ypaBHEHMH C IBYMs I[EpPEMEHHBIMU. PelleHue mnpocTenimx
CUCTEM HEJIMHEWHBIX YPaBHEHUH ¢ ABYMs epeMeHHbIMU. [ paduueckuiit MeTo penieHus
CUCTEMBbI HEJIMHEWHBIX YPABHEHUI C IBYMsI IEpeMEeHHbIMUA. CUCTEMA ABYX HEJIUHENHBIX
YPaBHEHHU C IBYMS IIEPEMEHHBIMH KaK MOJEIIb PEAIbBHONW CUTYALIHH.

Uucnosele HepaBeHCTBA. PellleHMe IMHEHHBIX HEPAaBEHCTB. JloKa3aTeabCTBO
HEPaBEHCTB.

KBampaTHple HepaBeHCTBa ¢ OJHOM TNIEPEMEHHOW. PemeHne KBaagpaTHBIX
HEPaBEHCTB TpaUyecKMM METOAOM M METOAOM HWHTEPBAIOB. METOJ HHTEpPBAJIOB
JUISl pallMOHAIBHBIX HEpaBeHCTB. [Ipocrelire HepaBeHCTBA C MAPAMETPOM.

Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ gaByMsa niepeMEHHbIMHU. PelieHne HepaBeHCTBA C  JABYyMS
nepeMeHHbIMH. CuCTeMBbl HEpaBEHCTB € JIByMsi mepeMeHHbIMU. ['paduyeckuit mMeron
PELIEHUs CUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKIUU

Oyukuusa. CBolcTBa GyHKUUNA: HYJIW (PYHKUHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GYHKIUM, TPOMEXYTKM BO3pacTaHus M yObIBaHUS (YHKIMM, YETHbIE W HEUETHBIC
(GyHKUIMH, HanOOJIbLIEE M HAUMEHBIIEE 3HAaUeHUS! (PYHKLIUU.

KBagpatuunas QpyHkuus u e€ cBoicTBa. Mcnonb30BaHHe CBOMCTB KBaIpaTUYHON
byukiuu s pemeHust 3agad. lloctpoeHue rpaduka KBaapaTUYHOM (DYHKIUU.
[Tonoxenue rpaduka KBaApaTUIHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KOd(PPUIIMEHTOB.
I'padpukn pynkumii y =ax’, y = a(x — m)’ u y = a(x — m)’ +n. Ilocrpoenue rpadgukos
GbyHKIHIA ¢ TOMOIIBIO Pe0Opa3oBaHUM.

HpobHo-nuHelHas QyHkuusa. HccrnenoBanue QyHKIUH.

OyHkuMs y = X" ¢ HATypaJbHBIM MTOKa3aTeaeM 1 U €€ Tpaduk.

YucsioBbIE MOC/I€10BATEIHHOCTH U NMPOrPeccuu
[TonsiTue uymcioBOM  mocnenoBaTeNbHOCTH. KoHe4YHbIe U OECKOHEYHBIE
MOCJIe0BATEILHOCTH. OrpanudeHHas MOCJIEA0BATEILHOCTb. MoOHOTOHHO
BO3pacTaromas (yObIBaromias) MOCJIeI0BATEIBLHOCTb. Cnoco0b1 3aJIaHus
MOCJICTIOBATEILHOCTH: OMUCATEIBHBIN, TAOJMYHBIHN, C TTOMOIIBIO (POPMYJIBI /-TO WICHA,
PEKYPPEHTHBIM.
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Apudpmernueckas W reoMmerpuueckas —nporpeccuu.  CBoiicTBa  UJICHOB
apudmeTnyeckoii W  TeoMeTpudeckoil  mporpeccuit. DopMynbl  n-TO  YJeHA
apu(MeTnyecKoi 1 TeoMeTpuyYecKoil mporpeccuii. @opMysbl CyMMBI TIEPBBIX 7 WICHOB
apu(pMETUIECKON U TreoMeTpUYEecKo mporpeccuil. 3ajaun Ha MPOLIEHTHI, OAHKOBCKUE
BKJIa/Ibl, KPEIUTBHL.

[IpencraBienne 0O CXOAUMOCTH  IOCIEAOBATEIbHOCTH, O CYMMHUPOBAaHUU
O0eCKOHEYHO yObIBaIOIIEH FT€OMETPUUYECKON TPOrPECCHUH.

Meron mareMatuueckor HHAYKIMU. [Ipocreiimme npumepsl.

ITPEAMETHBIE PE3YJIbTATDBI

K koHIiry 00yuenust B 7 kiacce 00y4aromuics MOJyUUT CIETYIONINE IPEAMETHBIC
pEe3yIbTaThI:

Yucaa v BbIYUCICHUSA

PannonansHeie yncia.

[lepexoauTe OT oOAHOW (HOPMBI 3aMKMCH YUCEN K Jpyrod (mpeodOpa3oBHIBATH
JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEYHYIO JIECITHYHYIO IPOOB).

Hcnosnb30BaTh NOHATHS MHOXKECTBA HATYPAIIbHBIX YMCEIl, MHOXKECTBA LIEJBIX YUCET,
MHOJKECTBA PAIMOHAIBHBIX YMCEN MPU PEIICHUM 3a]a4, TPOBEICHUU PACCYXKICHHUN U
JI0KA3aTeIbCTB.

[ToHumaTh U OOBICHATH CMBICIT TO3UIIMOHHOW 3aMMCU HATYPaIbHOTO YHUCIIa.

CpaBHUBATH U YNIOPSAIOYUBATh PALIUOHAIIBHBIC YUCIA.

BrinonssTh, coueras ycTHbIE M TUCBMEHHBIE TPUEMBI, apudMeTHUEeCKUE ACHCTBUS
C pAalMOHAJIBHBIMU YHCJIAMH, HMCIOJb30BaTh CBOWMCTBA YHUCEN W MpaBUja JICHUCTBUH,
MPUEMBI PAITMOHAJIBHBIX BRIYUCIICHUM.

BpInonHATH 1EWCTBHS CO CTENEHIMU C HATyPaJIbHBIMU MOKA3aTEISIMU.

Haxonute 3Hau€HMS YMCITOBBIX BBIPAXKEHUMN, COIEPKAIIMX PAMOHAIBHBIE YUCIIA U
CTEIECHM C HATYypaJIbHBbIM MOKa3aTesieM, TPUMEHSITh Pa3HOOOpa3HbIE CITIOCOObI U MPUEMBI
BBIUHCIICHUSA, COCTABJISATh M OLIEHUBATh YHUCJIOBBIC BBIPAKECHUSA IMPU PEUICHUU
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX YU4eOHBIX MPEIMETOB.

OKpyrisaTh 4Kclia ¢ 33JaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKOU
CUTYAIMH, BBIIOJHATh IPUKUAKY U OILIEHKY pE3yJbTaTa BIYUCICHUN, OLICHKY 3HAYCHUHN
YHCJIOBBIX BBIPAXKEHUI, B TOM YUCJIIC MPU PEIICHUN MPAKTUYECKUX 3a]1a4.

Pemrate TexcToBBIC 3a1aun apuPMETUUECKUM CIIOCOOOM, MCTOJIb30BaTh TAOJUIIbI,
CXEMBbI, YEPTEKH, IPYTUE CPEJICTBA MPEICTABICHUS JAHHBIX MPU PEIICHUH 3a]a4.

PemaTe npakTUKO-OpUEHTUPOBAHHBIE 3aa4H, CBSI3AHHBIE C OTHOILIEHUEM BEJINYMH,
MPOMOPUMOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATh PE3yIbTAThI
peleHns 3a7a4 ¢ y4ETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB.

J1enmmMOoCTb.
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Jloka3bpIBaTh U MPUMEHSTH MPU PEIICHUHU 3a]a4 IPU3HAKU JAEIUMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku J€IUMOCTH CYMMBbI U MIPOU3BEACHUS LIEIBIX YUCET.

PacknanpiBaTh HAa MHOKHUTENH HAaTypalbHbIE YUCIIA.

CBOOOMHO OTEpUPOBATH MOHATHUSAMH: YETHOE YHCIIO, HEYETHOE YHCIIO, B3AUMHO
MIPOCTHIC YHCIIA.

Haxonuth HanGosbmnii 00y JEMUTENh 1 HauMEeHbIIee o0Iee KpaTHOE Yucel U
WCIIOJIB30BaTh UX MPH PEIICHUH 3a]1a4, MPUMEHATh alIropuT™M EBKIHA.

OnepupoBaTh MOHATHEM OCTAaTKa MO MOJYJIIO, IPUMEHSTh CBOMCTBA CpaBHEHUU
10 MOJIYJIIO.

AJiredpanyecKue BbIPAKEeHU S

BripakeHus ¢ nepeMeHHbIMU.

Ucnonb3oBaTh airedOpandeckyrd TEPMHUHOJIOTUIO U CUMBOJUKY, MPUMEHSTH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxomute 3HaueHus OyKBEHHBIX BBIPDOKEHUW TIpU 3aJaHHBIX 3HAYEHUSIX
MEPEMEHHBIX.

Hcrnonb30BaTh MOHSATHE TOXKIECTBA, BBIMOIHATH TOX/IE€CTBEHHBIE ITPEOOpPa30BaHUS
BBIPAKEHUM, TOKA3bIBATh TOXKIECTBA.

MHOTrO4ICHBI.

Breimonuare npeoOpa3oBaHus LEJIOTO BBIPAXKEHUS B MHOTOYIEH IPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

Brinonuare necTBus (CloXKeHUE, BBIYMTAHUE, YMHOXKEHHE) C OJHOUYJICHAMU U
C MHOTOWICHAMH, NMPUMEHATh (POPMYJIBI COKPAIIEHHOTO YMHOXEHUS (KBaapaT U KyO
CyMMBI, KBaJIpatT U KyO pa3HOCTH, pa3HOCTh KBaJApaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YyuCIe AJIs YIPOUIEHUSI BBIYUCIICHUMN.

OcymiecTBIATh pa3noKeHUEe MHOTOWICHOB HA MHOYKUTEIN C OMOILbIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXHUTENS, TPYIIUPOBKUA ClIaraeMbIX, MpUMEHsS (OpMYJIbI
COKpPAIIEHHOTO YMHOKEHHUS.

[IpumensaTy mpeoOpa3oBaHUs MHOTOWICHOB IS PEIICHUS Pa3IU4HbIX 3a]1a4
W3 MaTEMAaTUKH, CMEKHBIX TIPEJAMETOB, U3 PEealIbHON MPAKTUKH.

HUcnonwp30oBaTh  CBOMCTBA  CTENEHEM €  HATYpAJIbHBIMU  IOKA3aTEJSIMU
JUTSI IPe0Opa3oBaHMs BEIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIe ypaBHEHUS ¢ OAHON IEPEMEHHOM, IPUMEHSS IPaBUJIa IIEPEX01a
OT HCXOJHOIO ypaBHEHUs K PaBHOCWIBHOMY eMmy. IIpoBepsTh, sSBISETCA JIM YHUCIO
KOpHEM ypaBHCHUS.

[TogOupaTh mpUMepkl Map YKCcel, SIBISIOIUXCS PEUICHUEM JIMHEMHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTU TpaduK JIMHEWHOTO ypaBHEHHUS C JIBYMS
NEPEMEHHBIMHU, MOJIb3YSACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pematpk cucTeMbl ABYX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU, B TOM YUCIIE
rpaduaecku.
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CocTaBnsATh U pelarh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX ypaBHEHHM
[0 YCJOBHUIO 3a/1aud, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayu
MOJIyYeHHBIH PE3yIbTarT.

DOyHKIUU

Koopaunats! u rpaduku.

N300paxkath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alHCHIBATH YHCIOBBIE IPOMEKYTKU
Ha anreOpandecKoM S3BIKE.

OTMeuaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH I10 33JJaHHBIM KOOpAHHATaM.

DOyHKINH.

CrtpouTts rpauku TMHEHHBIX (PYHKITHIA.

OnuceiBaTh ¢ NTOMOIIBIO (PYHKIMIA W3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMUMHAMU:
CKOPOCTb, BpPEMsI, PacCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIILHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTs 3HaueHue pyHKIMK 0 3HAYEHHIO €€ apryMEHTA.

[lonumate rpaduyeckuili cHoco0 MPEeACTABICHHUS W aHaliM3a WH(OpMauH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peajbHBIX MPOLECCOB U
3aBUCUMOCTEN.

Hcnonb3oBathk cBOMCTBA (DYHKIIMI 1JI aHAIA3a TPa(UKOB peaTbHbIX 3aBUCUMOCTEN
(HynM (yHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIMHU, IPOMEXKYTKH BO3pACTaAHMUSI
u yObIBaHus (PyHKIMHM, HAaOOJIbIIIEe U HAUMEHbIIIee 3HAUCHUS (PYHKITUN).

Wcnonp3oBarh rpapukyd s HCCIEAOBAaHUS MPOIECCOB M 3aBHUCHUMOCTEH,
IIPY pEUICHUU 334 U3 APYTUX yYeOHBIX TPEAMETOB U PEATbHOU KU3HH.

K koniy o0yueHust B 8 kiiacce oOy4aromuiics MOJYyUUT CIACAYIONIUE MPEIMETHBIC
pEe3yIbTaThI:

Yucaa 1 BbIYUCICHUSA

NppanmonanbHbie yucna.

[lonuMare ¥ HCHONB30BAaTh MPEACTABICHUS O PACIIUPEHUM  YHCIIOBBIX
MHOKECTB.

CBOOOMHO oOMEpUPOBATh TOHITHSAMHU: KBAJPATHBIA KOpPEHb, apu(METHUUCCKHMA
KBaJIPaTHbI KOPEHb, HMPPALUOHAIBHOE YHCJIO, HAXOJWUTh, OLICHMWBATHh KBAJPATHBIE
KOpPHHU, HCHOJIb3ysl MPU HEOOXOAUMOCTH KaJbKYJSTOP, BBIMOJHATH MPEeoOpa3OBaHUS
BBIPAKECHUH, COAEPKAIINUX KBAJAPATHBIE KOPHU, HCIIOJIb3YSI CBOMCTBA KOPHEU.

Hcnonb30BaTh HadalIbHBIE MPEICTABICHUS O MHOYKECTBE JICUCTBUTEJBHBIX UYHCEIN
JUISL CpaBHEHUS, OKPYIJICHHMS M BBIUHUCICHUN, W300pakaTh JEHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

Hcrnonp30BaTh 3anUCH OOJBITUX M MAJIbIX YUCEN C TTIOMOIIBIO AECITUYHBIX APOOCH
U cTenenert uncna 10, 3anuchiBaTh U OKPYTIISATh YUCIOBBIE 3HAYEHUS PEATTbHBIX BEJIMUUH
C UCMOJIb30BAaHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1enmMMOCTb.
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CB00OOIHO omepupoBaTh MOHATHEM OCTaTKa MO MO0, NMPUMEHSITh CBOMCTBA
CpaBHEHMH MO MOIYJII0, HAXOJAUTh OCTATKU CYMMBbI M TPOU3BEACHHUSA IO JTaHHOMY
MOYJIIO.

AJiredpanyecKue BbIPAKEeHUS

JIpoOHO-palnoHAIbHEIC BEIPAYKEHUSI.

Haxoauth [omycTumble 3HA4YEHUsI MEPEMEHHBIX B  JIPOOHO-PAIMOHAIILHBIX
BBIPXKCHUSIX.

[IprMeHsITH OCHOBHOE CBOMCTBO pallMOHAILHON APOOH.

BoinonusaTe mpuBeAcHUE anredpandeckux JpoOed K 00IieMy 3HaMeHaTello,
CJIOKEHWE, YMHOXKEHHUE, ACIICHUE anTreOpandecKux ApooOei.

BrInonHATH TOXAECTBEHHBIE TPEOOPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUH.

[IpumensTh mpeoOpa3oBaHMsl BBIpAKEHUN IS PEIICHUS] PA3IMYHBIX 3a7a4
U3 MaTEMATUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Cremnenu.

[IpuMeHATh MOHSATHE CTETICHHU C IIEJIBIM TTOKa3aTelieM, BRIMOJIHATh TPeoOpa3zoBaHus
BBIpAKEHUMN, COACPIKAIIMNX CTETICHU C IIEIbIM MOKa3aTeJIeM.

NppanmoHalibHbIE BBIPAKCHHUS.

HaxoguTe nomycTUMblE 3HAYEHUS TEPEMEHHBIX B BBIPAKEHUAX, COAEPIKAIINX
apuMEeTHUYECKUE KBAJIPATHBIE KOPHHU.

BrinonHsaTh peobpa3oBaHusi UPPALMOHATBHBIX BRIPAKEHUM, UCIIOJIb3Ys CBOMCTBA
KOpHEM.

YpaBHeHMS U HEPABEHCTBA

Pemrars kBasipaTHBIE YpaBHEHMUS.

Pemats 1poOHO-panimoHaIbHbIe YpaBHEHHUSI.

Pemars nuHeliHBIE ypaBHEHHS C MTapaMETPAMM, HECIIOKHBIE CHCTEMBI JIMHEWHBIX
YPABHEHUM C TapaMETPAMMU.

[IpoBoguTh wHcCcCnenOBaHUS YPAaBHEHUM M CUCTEM YpPaBHEHUW, B TOM YHCIIE
C NMPUMEHEHHEM TIpaUUecKuX MpeaAcTaBlIeHU (YCTaHABIMBATh, UMEET JIU YpaBHEHHE
WIM CUCTEMAa YPaBHEHUM PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT cIOBECHOU (POPMYIMPOBKU 3a/1auu K €€ anreOpandyecko MoJenu
C NIOMOIIBIO COCTABJICHUSl YPABHEHHUSI WJIM CHCTEMBl YPaBHEHUMN, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJTYyYECHHBIN PE3yJIbTaT.

[IprMeHATh CBOWCTBA YMCJIOBBIX HEPABEHCTB I CPAaBHEHUsA, OLECHKHU, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M WX CHUCTEMbI, J1aBaTh rpaduuecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKUMH

[TorumaTe W WHCMONB30BaTh (YHKIIMOHAJIBHBIC TOHSATHUS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONpENe/sITh 3HaueHHe GYHKIUA TO 3HAYEHUIO
apryMeHTa, ONpPeAeNIATh CBOMCTBA (PYHKIMU 10 €€ rpaduKy.

Crpouts rpaduku QyHkimii vy = x2,yv = x3,y = x,y = £ y = |x|, onrchIBaTH
CBOMCTBA YHUCIIOBOM (DYHKITUH 110 €€ TpaduKy. ¥
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K koHIly 00yuenust B 9 kiacce 00y4aromuics NOJyUUT CIEIYIONINE PEAMETHbIC
pE3yJIbTaThI:

YucJia v BbIYHCIEHUS

CB0OOHO  omepupoBaTh  TOHATUSIMHU: KOpPEHb 7-W  CTENEHHU, CTEICHb
C pAlMOHAIBHBIM  MOKA3aTelIEM, HAaXOJWThb KOPEHb n-U  CTEIEHU, CTEICHb
C paluoHaJbHBIM IIOKa3aTelieM, MWCHOJIb3ys IIPH HEOOXOAUMOCTH KaJbKYJATOP,
MIPUMEHATH CBOWCTBA KOPHS 71-U CTENIEHH, CTEIICHU C PAlMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JICHCTBUTEIBHBIX YMCEII MPU PELICHUU 3a/1ady,
MIPOBEICHUN PACCYKICHUN U JI0KA3aTEIbCTB.

CpaBHuUBaTh W  YHNOPSAAOYMBATH  JCUCTBUTEIBHBIE  YHCJIA,  OKPYIJISITh
JICICTBUTEJILHBIC YHCJIA, BBINOJHATh IPUKUJKY PpPE3YJbTaTa BBIYUCICHUW, OLCHKY
YHCJIOBBIX BBIPAKECHUM.

AJireOpanyecKue BbIPaKEHUS

CB00OOIHO OmMepHpPOBaTh MOHATHEM KBaJIpaTHOTO TPEXUJICEHA, HAXOJUTh KOPHHU
KBaJIpaTHOI'O TPEXWICHA.

PackiianpiBaTh KBaIpaTHBIN TPEXUIEH HA JIMHEHHBIC MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

PemaTtp nuHeliHbIE U KBaJpaTHbBIE YPABHEHUs, YPABHEHUsI, CBOJASLIMECS K HUM,
JIPpOOHO-pallMOHAIbHBIE YPABHEHUS.

PemaTp Hecii0KHbBIE KBaIpaTHBIE YPABHEHHUS C IaPaMETPOM.

Pemrars nuHENHBIE HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA, UCIIOJIb30BaTh METON
MHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHMCJIOBOM MPSMOM, 3aluChIBATh
pELIEHHE C IOMOIIBIO CUMBOJIOB.

Pemrars cucTeMpl IByX JTMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMUA U CUCTEMBI
JIBYX YPAaBHEHHUI, B KOTOPBIX OJJHO YPABHECHUE HE SABJISCTCS JTUHEUHBIM.

Pemate HeCIOXKHBIE CUCTEMBI HEJIMHEHWHBIX YPABHEHUUM C IApaMETPOM.

[IpuMeHATh METOJbl PABHOCWIBHBIX NpPEeoOpa3oBaHUM, 3aMEHbl MEPEMEHHOM,
rpauuecKoro MeToja Npy pelieHn ypaBHEHUH 3-i U 4-ii CTeNEeHEeN.

Pemare cucremsl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIOYAOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
MPSAIMOM, 3aIIMCHIBATh PEMIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemate ypaBHEHHUs, HEpABEHCTBA U UX CUCTEMBI, B TOM YHUCIIE C OIPAaHUYCHUSIMU,
HaIrpuMep, B LIEJIBIX YHUCIIAX.

[IpoBoauTh WCCAENOBAaHUS YPABHEHUM M CHUCTEM YpPaBHEHUW, B TOM YHCIIE
C NMPUMEHEHHEM TpaUUecKuX MpeAcTaBlIeHU (YCTaHABIMBATh, UMEET JIU YpaBHEHHE
WIM CHCTEMA YPaBHEHUI PEIICHMS, €CJIM UMEET, TO CKOJIBKO, U TIPOYEE).

PemaTe TEKCTOBBIE 33a/layu alNredOpanvyeckKuM CocoOOM C MOMOUIBIO COCTaBICHUS
YPaBHEHHI, HEPABEHCTB, NX CUCTEM.

Hcnonp30BaTh ypaBHEHHs, HEPABEHCTBA M MX CHUCTEMbI JUIA COCTaBJICHMS
MaTeMaTHYeCKOW  MOJEIM  pPEaJbHOM  CUTyallud WM [OPUKIAJHOM  3a/1ayu,
WMHTEPIIPETUPOBATH MTOJYyYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.
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YucsioBble MOC/I€10BATETHLHOCTH M MPOTPeCCH

CBOOOMHO OMEpUpOBaTh MOHATUAMU: 3aBUCUMOCTh, (PyHKIUs, rpaduk QyHKIHH,
npsiMasi MPOTNOPIMOHANBHOCTh, JUHEHHas (QYHKIHs, oOpaTHas MPOMOPLUHUOHATIBHOCTD,
napabosa, runepbosa, KycouHo-3agaHHast yHKITHS.

UccnenoBath ¢yHkImMio mo e€ rpauky, yCTaHaBIMBAaTh CBOWCTBA (DYHKIHWN:
00JlacTh  OmpeNeleHusl, MHOXKECTBO 3HAUYEHMM, HYIM (DYHKIUH, MOPOMEKYTKH
3HaKOMOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHUSI U yOBIBaHUS, YETHOCTh U HEUYETHOCTD,
HauOOoJIbIIIee U HAUMEHbBIIIEe 3HAYEHUS, ACUMIITOTHI.

Pacrio3naBate kBampaTuuHyro GYHKIUIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaIPATUYHBIX (DYHKIMHA U3 peaTbHOM KU3HU, (PU3UKHU, TCOMETPHH.

Ornpenenars MojoxkeHue rpapuka KBaapaTuuHONH (QYHKIIMH B 3aBUCUMOCTH OT €€
K02 (HUIIEEHTOB.

Crtpouth rpaduk KBagpaTUUHOW (PYHKIIMU, OMHUCHIBATH CBOMCTBA KBaJIPAaTUYHOU
byHkIuu 110 e€ rpadukKy.

Hcnonb30Bath CBOMCTBA KBAaIpaTUYHON (DYHKIIUU JJI PEIICHUS 3a]1a4.

Ha npumepe kBagpatuyHoit GyHKIIMU CTpOUTh rpaduk dynkuuu y =af(kx + b) + ¢
C MMOMOIIIbIO peoOpa3zoBaHuil rpaduka GyHkuu y=fx).

WnmocTpupoBaTh ¢ TMOMOIMIBIO TpaduKa pealbHYI0 3aBUCHMOCTh WM TPOIIECC
M0 UX XapaKTEePUCTUKAM.

ApudmMerndeckasi 1 reoMeTpUYeCKasi MPOrpeccuu

CBOOOAHO ONEepHpOBaTH MOHATUSAMU: MOCIEAOBATEIBHOCTh, apU(pMETUUYECKas U
r€OMETPUYECKasl POTPECCUU.

3aiaBath MOCAEAOBATEILHOCTH PA3HBIMU CIIOCOOAMU: OMUCATEIIbHBIM, TAOJUYHBIM,
C IOMOIIBIO POPMYIIBI #-TO YJI€HA, PEKYPPEHTHBIM.

BbINONMHATE BRIUMCIEHUS C UCTIONB30BaHUEM (DOPMYIT 1-T0 WieHa apu(PMEeTHUECKOU
Y TEOMETPUYECKON ITPOTPECCHI, CYMMBI IIEPBBIX 71 YJICHOB.

N3o0pakath  ujeHBl  TOCIEAOBATEIBHOCTH TOYKAMHU HA  KOOPJAMHATHOU
IJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHWCJIOBBIMH MOCIEAOBATEILHOCTIMU, B TOM
YHUCJIe 3a/ladyd W3 peajbHOW KU3HMU (C HCIOIB30BAaHUEM KaIBKYJSATOpPA, ITUGPOBBIX
TEXHOJIOTHH).

Pacmio3HaBaTh ¥ NPUBOAUTH  NPUMEPHI  KOHEYHBIX W OECKOHEUYHBIX
MOCJIEIOBATEIBHOCTEH, OTrpaHUYECHHBIX MOCJIeIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaromux (YObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

NMeTh mnpeacTaBiIeHHE O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, YMETh HAXOAMTH
CymMMy O€CKOHEUYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCHUH.

[TpuMeHsTh METOJ MaTEMAaTUUECKON MHAYKIMY IIPU PEILICHUH 3a/1a4.
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TEMATHYECKOE INTAHUPOBAHUE

OepnepanbHas padboyas nporpamma | Marematuka. 7-9 knaccsl (yrimyOn€HHBIN ypOBEHb)

7 KJIACC
HasBanue paznena KonuuectBo OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coziep>KaHne
(Templ) Kypca 4acoB 00yJaromuxcs

Yucna v BHIYUCICHUS:
paloHalbHbIE YHCTIa
(moBTOpEHNUE)

11

PanmonanbHbie YKCa.
CpaBHeHue, yrops104YMBaHue

1 apuMETHYECKHUE TCHUCTBUS

C palMOHAIbHBIMU YUCJIaMHU.
Yucnosas npsimMasi, MOJIyJIb YUCJIA.
IIporieHThI, 3aUCh TPOIIEHTOB

B BHUJIEC IpOOU U ApOOU B BUJIC
MPOLICHTOB. TpHy OCHOBHBIE 3a]1a4U
Ha MPOLICHTHI.

Perrenne TekCcTOBBIX 3aa4
apu(PpMETUIECKUM CTTIOCOOOM.
Pemenue 3ama4 u3 peanpHOU
MPaKTUKH HA YacTH, 1poou,
MPOIIECHTHI, IPUMEHEHUE
OTHOLIEHUW Y TPOTIOPIIUI

MIpY pellieHuu 3a7ad. PeanbHble
3aBUCUMOCTH; PEIICHUE 3a]1a4

Ha JIBMKEHHUE, paboTy, TOKYIIKH,
HaJIOTH

CucreMaTU3upoBaTh U 00OTaIaTh 3HAHUS
00 0OBIKHOBEHHBIX U ICCATUYHBIX IPOOSX.
CpaBHUBATH U YIIOPSAI0YUBATH IPOOH,
peoOpa3oBbIBas MPU HEOOXOIUMOCTH
JeCATUYHBIC IPpoOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHEIC B JICCATHYHBIC,

B YaCTHOCTH, B OECKOHEUHYIO JCCATUUHYIO
JIPOOK.

[IpumMeHsATh pa3HOOOpa3HBIC CITOCOOBI U
MPUEMBI BEIYUCIICHUS 3HAYECHUHN APOOHBIX
BBIpaXKEHUH, COJIepKaITuX 0OBIKHOBEHHBIE
U JICCATUYHBIC APOOH: 3aMCHSTh

IIPU HEOOXOIMMOCTH JECATHYHYIO APOOh
OOBIKHOBEHHOH U OOBIKHOBEHHYIO
JECATUIHOM, TPUBOJANTH BBIPAKECHUE

K (popme, Hanboee y100HOM

JUISL BRIYUCJICHUH, TTPE0Opa30BHIBATH
JTpOOHBIE BEIPAKECHUS HA YMHOKCHHE U
JIeJIeHUE IeCATUYHBIX Tpo0ei

K JICUCTBHUSM C LIEIILIMU YHCIIAMH.
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Pemmats 3a1aun Ha yacTH, IPOLEHTHI,
MPOTIOPIINH, HA HAXOXKJEHUE APOOH
(mpo1ieHTa) OT BEJIMYMHBI U BEJTMUHHBI
o e€ poOu (TIPOIIEHTY ), IPOOH
(mporeHTa), KOTOPBIM COCTABIISIET O/THA
BEJIMYKHA OT Apyrou. [IpuBoauTs,
pa30upath, OLIEHUBATh PA3JINYHbIC
peIleHus, 3aIICH PEIICHUI TEKCTOBBIX
3a11a4.

Hcnonb30Bath TabIMILIBL, CXEMBI, YEPTEKH,
JpyTHE CPEACTBA MPEACTABICHUS JAaHHBIX
IIPU PEIICHUH 3aJauH.

Pacnio3naBaTh 1 OOBSICHATh, ONUPASICh

Ha OTpeeTICHHSI, IPSMO
MPOTIOPITMOHANIBHBIE U O0OPaTHO
IPONOPLUUOHATIEHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU; TPUBOJUTH IPUMEPHI ITUX
3aBHCHUMOCTEH U3 peabHOr0 MUpA,

U3 JPYTUX Y4eOHBIX IPEIMETOB.

Permath mpakTUKO-OpUEHTHPOBAHHBIE
3aJlauu, Ha MPUMEHEHHE IPOOeH,
MIPOIICHTOB, MIPSAMOI 1 0OpaTHON
MIPOIIOPLUOHAIBHOCTEN, IPOIOPLIUI

DYHKITUN: KOOPAWHATHI U
rpaduku. OyHKITUN

17

Koopaunara Touku Ha NpsIMOil.
Yucnosble MPOMEKYTKH.

N300paxarh Ha KOOPAUHATHOM MPSIMOM
TOUYKH, COOTBETCTBYIOIINE 33JaHHBIM
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PaccrosiHne Mex 1y AByMsI TOUKaMU
KOOPJAMHATHOW MPSIMOM.
[IpssMmoyrosibHas cucreMa
KoopJMHatT. AOclucca u opAruHaTa
TOYKH Ha KOOPAUHATHOU
rwiockoctu. [Ipumepsl rpadukos,
3aJIaHHBIX (POPMYIIAMH.

Yrenue rpaduKoB peaibHbIX
3aBUCUMOCTEMN.

OyYHKIMOHAIBHBIE 3aBUCUMOCTH
Mexay BennuuHaMmu. [Tonstue
bynkuuu. OyHKIUSA KaK
MaTeMaTU4YeCcKast MOJENb
peasibHOTO Mporecca. O6acTh
oTpeieNIeHUs ¥ 00J1aCTh 3HAYCHUM
¢dbyukiuu. CnocoOsl 3a1aHus

bynkuuu. ['paduk byakmm

KOOpJIMHATaM, JIy4u, OTPE3KH, HHTEPBAJIbI,
3aMKCBIBATh UX HA aIreOpanyeckom

A3BIKE.

OTMeyaTh B KOOPJAUHATHOM MIOCKOCTH
TOYKHU T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpaduKy HECIOKHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (POPMYJIAMH, B TOM YHCIIE

C TIOMOIIBI0 IU(PPOBBIX JTAOOPATOPUIA.
[IpuMeHsTh, N3y4yaTh NPEUMYLIECTBA,
MHTEPHPETUPOBATH I'papruecKuil crnocoo
IpeJICTaBICHUS U aHAJIM3a pa3HOOOpa3HOU
YKU3HEHHOW MH(OpManuu.

OcBauBaTh NOHATUE (PYHKIIMH, OBJIA/IEBATh
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.
Haxoaute 001acTh onpeeneHus u 001acTh
3HaUYCHUN (PYHKIIHIH.

Hcnonb30BaTh pa3auyHbIe CIIOCOObI 331aHUS
byHKUIUN.

Hcnonb3oBaTh cBoOWicTBa QyHKIIUN

JUJISl aHaJiu3a TpauKoB peabHbIX
3aBUCUMOCTEH (HyIH (PYHKITUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKITNH,
MPOMEKYTKH BO3pACTaHUS U yOBIBAHUS
GbyHKIMH, HanOoJIbIlIee U HAUMEHbIIEEe
3HAYCHUS (PYHKITIH)
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Anrebpanueckue 7 BripaxxeHue ¢ nepeMeHHbIMU. OBnaniets anredpanyeckon
BBIPAYKEHUSI: BBIPAKECHUS 3Ha4YEeHHE BBIPAKEHUS TEPMUHOJIOTHEN U CHMBOJINKOM,
C IEPEMEHHBIMH ¢ nepeMeHHbIMU. [IpencraBnenne IIPUMEHSTH €€ B IPOLIECCE OCBOCHMS
3aBUCHUMOCTH MEXy BEIMYNHAMU y4eOHOT0 MaTepuarna.
B BuJe popMyIibl. Beruncnenus HaxoauTe 3HaUeHNs BBIpAXKEHUN
1o popmynam C IEPEMEHHBIMU IIPU 3aJaHHBIX 3HAYEHUAX
IIEPEMEHHBIX; BBIIIOJIHATH BEIYUCICHUS
1o (hopmysiaM, JOIMY CTUMbIE 3HAUCHH S
IIEPEMEHHBIX
YpaBHEHUS U CHCTEMBI 10 YpaBHEHUE C OJTHON IEPEMEHHOM. Pemrats nuHelHOE ypaBHEHNE C OTHOU

YPaBHEHHUI: JIMHEUHBIC
YpaBHECHUS

Kopensb ypaBHenus. CoiicTBa
YPaBHEHUM C OJTHOW MEPEMEHHOM.
PaBHOCUIIBHOCTH YpaBHEHH.
YpaBHEeHUE KaK MaTeMaTH4eCKast
MOJIEJIb PEAUTBHON CUTYALUH.
JIuHeliHoe ypaBHEHHUE C OJTHOU
nepemMeHHon. Yucio kopHen
JMHEWHOTO ypaBHeHUs. Pemenne
TEKCTOBBIX 33]1a4 C MOMOILbIO
JIMHEWHBIX ypaBHeHUN. JIuHenHoe
YpaBHEHHE, COJIEpHKaALIEE 3HAK
MO JISt

MIEPEMEHHOMW, IPUMEHSIS TTPaBUia
Mepexoia OT UCXOJHOTO YPABHEHUS

K PaBHOCHJIBHOMY €My 00Jiee TPOCTOro
Buja. [IpoBepsTh, sBIIETCS K
KOHKPETHOE YUCJI0 KOPHEM
YPaBHCHUSL.

OnpenensTe YUCI0 KOPHEN TUHEMHOTO
YpaBHECHUS.

PemaTe nmuHelHOE ypaBHEHHUE,
coAepKalee 3HaK MOJTYJIS.
CocTaBisTh U pelliaTh ypaBHEHUE

T10 YCJIOBHIO 33/1a4M, UHTEPIPETUPOBATH
B COOTBETCTBHHU C KOHTEKCTOM 3aJauu
MOJYYEHHBIN PE3yJIbTaT
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Yucia ¥ BEIYUCIICHUS
CTEIIEHb C HATYPaJIbHbIM
OoKa3aTeJIEM

CreneHb ¢ HaTypaJbHBIM
MoKa3aTejieM U €€ CBOMCTBA.
3amnnch Ynucia B JeCATUIHOU
MMO3HUITMOHHOMN CUCTEME CUMCIICHUS

[TprBOIUTE YMCIIOBBIC M OYKBEHHBIC
IPUMEPBI CTEIICHH ¢ HATypPaJIbHBIM
IIOKa3aTelIeEM, OOBICHSS 3HAUCHUS
OCHOBAHMUS CTEIIEHU U [TOKAa3aTelIsd
CTEIIEH!, HAXOIUTh 3HAUYEHUS CTEIICHEN

Buja a’’ (a — moboe parioHaIbHOE
9HCIIO, 71 — HATypaJIbHOE YHCJIO).
IToruMaTh CMBICIT 3aITUCH OOJIBIITHUX YHCEIT
C TIOMOIIBIO JIECATUYHBIX APOOCH U
crerneHen uncna 10, npuMeHsaTs ux

B PEATBHBIX CUTYAIHSIX

AnreGpanueckue
BBIPKCHHS: MHOTOWICHBI

23

OnaouiteHsl. OnHOYIEH
cTaHAapTHOTO BUa. CTENEHb
oJHOWICHA. MHOTOWICHEI.
MHorouJjieH CTaHIapTHOTO BUJIA.
Crenenps MHOrowieHa. Cnoxenue,
BBIUUTAHWE, YMHOXKEHHE U JICTICHUE
MHorousieHoB. [IpeoGpa3zoBanue
11€JIOT0 BBIPAKEHUSI B MHOTOYJICH.
Kopnau MHOTrOUNEHA.

ToxnectBo. ToknecTBEHHBIC
peoOpa3oBaHus anreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXKIECTB

OBnanets anredpanyeckon
TEPMUHOJIOTUEN I CUMBOJIUKOU,
IIPUMEHATH €€ B IPOLECCE OCBOCHUS
y4eOHOro Marepuania.

[TpuBOANTH OAHOWIEH U MHOTOWICH
K CTaHJIAPTHOMY BHU]Y.

OnpenensaTe CTENEHN OJHOWIEHA U
MHOTO4JICHA.

BpINONHATE YMHOXKEHHUE OJHOUIEHA
Ha MHOTOYJICH.

BpInonHATH Cll0KeHUE, BBIYNTAHUE,
YMHOKEHUE U JICJICHUE MHOTOUYJICHOB.
Haxoaute KOpHM MHOTOUYJIEHA.
DopMyIUpPOBATH OIIPEAECIICHUE
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TO>K/I€CTBEHHO PaBHBIX BBIPAKEHUH.
Hcnonp30BaTh npaBuiia

JUISL T0KA3aTENbCTBA TOKIECTB.
BBITTONHATB TOXKAECTBEHHBIE
peoOpa30BaHuUs LEN0r0 BEIPAKEHHUS

B MHOTOYJICH MTPUBEACHUEM MOA00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.
OcCy1eCTBIATH pa3JI0KEHUE MHOTOWICHOB
Ha MHO>KHTEJIN ITyTEM BbIHECEHUS

3a CKOOKH OOIIETO MHOKHUTEIIS, METOJIOM
IPyIIIUPOBKH.

[TpumensTh Ipeodpa3oBanue
MHOTOWICHOB JIJISI PELIEHUS Pa3JInYHbIX
3aJ1a4 U3 MaTeMaTHUKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON MPAKTUKH.
3HAKOMUTBCS C ICTOPUEN pa3BUTHUS
MaTeMaTHKU

AnreGpanueckue
BBIPXKEHUS: (OPMYJIbI
COKPAILIEHHOI'O YMHOXEHUA

14

®opMyIIbl COKPAILIEHHOTO
YMHOKEHUS: KBaApaT CYMMbI U
KBaJIpaT pa3HOCTHU JIBYX
BBIPAKECHUM, KBAAPAT CyMMBI
HECKOJIbKUX BBIpaXKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAKEHUH, Pa3HOCTh KBAJIPAaTOB
JIBYX BBIPQKCHUM, MPOU3BEICHUE

OBnazieTs anredpandecKon
TEPMHUHOJIOTHEN U CUMBOJIMKOM,
IIPUMEHSATH €€ B IPOLECCE OCBOCHUS
y4eOHOro Marepuania.

BBINOMHATH TOXKIECTBEHHBIE
npeoOpa30BaHuUs IIEJIOTO BHIPAKECHUS

B MHOTOYJICH MPUBEICHUEM TTOI00HBIX
cllaraeéMbIX, paCKpbITHEM CKOOOK,
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Pa3HOCTH U CYMMBI JBYX
BBIPAKEHN, CYMMa U pa3HOCTh
KyOOB JIByX BBIPaXCHHIA.
Pa3znoxenue MmHOTOUIEHA

Ha MHOXUTENIN. BeiHECEHME
0O0IIIeTO MHOYKHUTEIS 33 CKOOKH.
Meron rpynnpoBKu

C MCTIONb30BaHUEM (popmy
COKPAIIEHHOTO YMHOKEHHUSI.
OcyImecTBIATh pa3inoKeHHe MHOTOUJICHOB
HAa MHOXKUTEIU ITyTEM BBIHECCHUS

3a CKOOKHM 00IIIeT0 MHOXHTEIIS, METOZOM
TPYIITUPOBKH, IPUMEHEHHST (POPMYJIBI
COKpAIIEHHOTO YMHOKEHHSI.

[TpumensTh npeodbpa3zoBaHue
MHOTOYJICHOB JIJISl PEIICHUS Pa3IHIHBIX
3a]1a4 U3 MaTeMaTHKH, CMEKHBIX
NPEIMETOB, U3 PeabHON MPAKTUKH.
3HaKOMUTHCS C HICTOPUEH Pa3BUTHUS
MaTeMaTUKH

Yucra v BEIYUCIICHUA
JIETTUMOCTD

10

JlenuMOoCTh LIeJbIX YnCell.
CgotictBa nenmumoctu. [Ipocteie

Y COCTaBHbIC uncia. YETHbBIE

1 HeuéTHbIe uncna. [Ipusznaku
neanMoctH Ha 2,4, 8,5, 3,6, 9, 10,
11. ITpu3Haku 1eIUMOCTH CYMMBI U
MIPOU3BEACHUS LIEIBIX YHCEIT

npu pemienuu 3a1a4. Hanbonbmii
oOITuil TeTUTETh U HANMEHBIIICE
o0111ee KpaTHOE JBYX YHCEI.
B3auMHO nipocTele yncia.
Aunroput™m EBknupa. [lenenue

IIpuMeHITh CBOMCTBA NEITUMOCTH.
[IpuBOIUTH MPUMEPHI U PACIIO3HABATH
MPOCTHIC U COCTABHBIC YHCIIA, YETHBIC U
HEUYETHBIC YHCIIA.

Jloka3bIBaTh U MPUMEHSTh MPU3HAKU
Jenumoctu Ha 2,4, 8,5,3,6,9, 10, 11,
MPU3HAKH JIETMMOCTH CYMMBI U
MIPOU3BEACHUS LIEIBIX YHCEIL.
Haxoaute HanOoIbIInii 00U JETUTEND
¥ HauMeEHbIIee o0Iee KpaTHOE IBYX
YHCell.

Pemath mpakTUKO-OpUEHTUPOBAHHBIC
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¢ octaTkoM. CpaBHEHHUS IIEIBIX
YK CEeIl IO MOJYJIIO HaTypajbHOTO
quca

3aJ1auu, UCTIOJb3YsI HAUOOIBIINNA 00T
JIEIUTEIb, HAUMEHbIIEE O0Iee KPaTHOE
JIBYX YHCEI.

Pacnio3HaBaTh B3aMMHO MPOCTHIC YKCIIA.
[Tpumensars anroputm EBxinza.
@opMyIMPOBATH ONPEIECICHUS AETUMOCTH
HAaIIEJIO, YHCEJ, CPABHUMBIX MO TAHHOMY
MOZYJIIO.

BBINONHATH I€JIEHHE C OCTATKOM

OyHKIMU: TUHEHHAS
GbyHKIHS

16

Jluneitnas QyHkius, €€ CBONWCTBA.
['padux nuneHON QyHKIIMH.
['padux pynkumu y = | x |.
Kycouno-3aannbie GyHKIMH

Pacnio3naBaTh TMHEIHYIO (QYHKIIHIO

v =kx + b, onuceIBaTh €€ CBONCTBA

B 3aBUCHMOCTH OT 3HAYEHUI

ko3 dunreHToB k u b.

Ctpouts rpaduiky TMHEHHON QYHKIUH,
dbyHKIUU y = | X |, KyCOUHO-3aJaHHOMN
byHKIUY.

Hcnonb3oBaTh HU(POBBIE peCypChl
JUTS TIOCTpOeHUs TpaduKoB PyHKINHN 1
W3y4YEHUS UX CBOWCTB.

[IpuBOAMTH PUMEPHI JTUHEUHBIX
3aBUCHMOCTEH B peabHbIX IIpolieccax u
SIBIICHUSIX

YpaBHEHHUS U CUCTEMBI
YPaBHEHHM: CUCTEMBI
JIMHENHBIX YPABHEHUN

14

YpaBHEHUE C ABYMS
nepeMeHHbIMU. ['pad vk TUHEIHOTO
YpaBHEHUS C IBYMS NIEPEMEHHbBIMHU.

CtpouTh B KOOPAMHATHOM INIOCKOCTH
rpaduK TMHEHHOTO YPAaBHEHHUS C IBYMS
NEePEMEHHBIMU; TOJIB3YSACh IPAPUKOM,
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CucteMbl TMHEHHBIX YpaBHEHUN
C IBYMsI IEPEMEHHBIMH.
['padraeckuit MeTo1 pemIeHHsI
CUCTEMBI IMHEVHBIX YPAaBHEHUIN
C IByMs IIepeMEeHHbIMU. Pemenne
CHUCTEM JIMHEUHBIX YPAaBHCHUH

C IBYMsI IIEPEMEHHBIMHU METOJIOM
IIOZICTAHOBKHU U METOZ0OM
cioxenus. Cucrema IByxX
JIMHEWHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU KaK MOJEIIb
peaIbHOM CUTyalun

IIPUBOJUTH IPUMEPHI PEILICHUS
YPAaBHECHUSL.

HaxonuTs pelrenre cuctemsl AByX
JIMHEWHBIX YPABHEHUU C IBYMsI
IIEPEMEHHBIMU.

CocTaBisATh U pelIaTh CUCTEMY JBYX
JIMHENHBIX YPABHEHUH I10 YCIIOBUIO
3a/1a44, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 3aJa41
ITOJTyYEHHBIA PE3yJIbTAT

[ToBTOpEeHue, 060061ICHNE,
cucTeMaTH3alus 3HaHUI

[ToBTOpEHHE OCHOBHBIX MOHATUHN
Y METOJOB Kypca 7 Knacca,
000011IeHNEe 3HaHU

BriOupath, IpUMEHSTh OIIEHUBATh
CIIOCOOBI CPAaBHEHUS YMCEl, BBIYUCIICHUH,
TOJIECTBEHHBIX TIPE0Opa30oBaHUM
anreOpanyecKuX BBIPAKCHUH, PEIICHUS
YPAaBHEHUU U CUCTEM YPABHECHUH, 3a/1aHUS
(dyHKIUH, aHaM3a U TOCTPOCHUSI UX
rpaduKoB.

Hcnonp3oBath PyHKITMOHAIBHO-
rpaduyecKkue npeICTaBIeHUs

JUISL pELICHUS 3a/1a4.

OcyniecTBIATH CAMOKOHTPOJIb
BBINOJIHSIEMBIX ICICTBUM U CAMOIIPOBEPKY
pe3yJibTara BEIYUCIICHUN,
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npeoOpa3oBaHui, TOCTPOCHUH.

Pewmars 3a1aun U3 peasbHOM )KU3HH,
NPUMEHSATHh MaTeMaTUYECKUE 3HAHUS

JUISL pELIeHMs 3a4a4 U3 IPYTUX MPEIMETOB.
Pemarb TekCTOBBIE 3a/1a4i, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PEIICHUS 3a/1a41

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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8 KUIIACC
HasBanue pa3znena KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OCHOBHOE coJIep>KaHHE
(Templ) Kypca 4acoB 00yJaroImuxcs
VYpaBHEHUS 1 HEPABEHCTBA! 20 UucnoBble HEPABEHCTBA. dopMyIHpPOBATH CBOMCTBA YHCIIOBBIX

HCPABCHCTBA

CBoiiCTBA UHUCIIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ TepeMeHHOM.
Crporue 1 HeCTpOrue HEPaBEHCTBA.
CiioxeHne 1 yMHOKEHHE
YHUCJIOBBIX HEPABEHCTB.
OueHnBaHNE 3HAYCHUS
BBIPAKCHMUS.

[TonsTHE O pEllIEHNN HEPABEHCTBA
C OJTHOU mepeMeHHOM. MHOKECTBO
pELIECHUN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaseHnctBo-cnencraue.
HucnoBble TPOMEXKYTKU. JIMHENHOE
HEPABEHCTBO C OJHOM MEPEMEHHOU
Y MHO>KECTBO €0 PELICHHM.
Penienne nuHENHBIX HEPABEHCTB

C OJTHOW EPEMEHHOM.

CucTeMbl TUHEHHBIX HEPABCHCTB

C OJIHOU mepemMeHHou. Perienue
TEKCTOBBIX 3a/1a4 C MOMOIIBIO

HEPABEHCTB, WJUTIOCTPUPOBATH UX
Ha KOOPAUHATHOM IIPAMOM, I0KA3bIBATh
anredpanvecku.

OneHnBaTh 3HAYEHUSI BBIPAXKEHUS,
UCIIOJIb3Ys HEPABEHCTBA.

[IprMeHATh CBOMCTBA HEPABEHCTB B XOE
peleHus 3aaad.

OnpenensaTe paBHOCUIbHBIE HEPABEHCTBA.
[IpuBOINTH MPUMEPHI PELLIEHUI
HEPABEHCTB.

PemaTe TMHElHBIE HEPABEHCTBA C OJTHOU
MEPEMEHHOM, CUCTEMbI JINHEWHBIX
HEPaBEHCTB, U300paKaTh PEIICHHE

Ha YMCJIOBOM MPSIMOM, TOKA3bIBATh
HEPaBEHCTBA.

Pemars TEKCTOBBIE 337]a4H C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJHOM
[IEPEMEHHOM.

HccnenoBath TMHEMHOE HEPABEHCTBO

C OHOM ITEPEMEHHOU

C IapaMETPOM.
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JIMHEWHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOMN

3HAKOMUTBHCA C HICTOPUEH pa3BUTHS
anreopbl

Yucna v BEIYUCTICHUS:
KBaJIpaTHBIN KOpEHb

17

KBagpaTHbie KOpHHU.
ApudmeTnyeckuii KBaApaTHBINA
KOpPEHb U €r0 CBOMCTBA. [loHATHE
VPPALMOHAIBHOIO YKCIIA.
JlelicTBUS ¢ UppALMOHAIIBHBIMU
yuciamu. CBOMCTBA JEUCTBUN

C UppAIMOHATBHBIMU YUCIAMHU.
CpaBHeHHE HppalOHAIBHBIX
yuces. MHOXKECTBO
JNEUCTBUTENBHBIX YUCET.
[IpencraBiienus 0 pacIIMPEHUSIX
YHCIIOBBIX MHOXECTB.
JlonmycTumble 3HAUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
coziepKalmx apupMeTUIeCcKue
KBaJpaTHbIE KOPHHU.
ToxxnecTBeHHbIE TPeOOpa30BaAHUS
BBIPKCHUH, COAEPIKALLNX
apu(METHICCKHIE KBAIPATHBIC
KOpHHU

@opMyIMpOBATh ONPEAECTICHUE
KBaJpaTHOTO KOPHA U3 YHCIIA,
apu(PMETHIECKOTO KBAJAPATHOTO KOPHSI.
[IpuMeHATh onepanuio U3BJICUECHHS
KBaJpaTHOTO KOPHS U3 YUCIIA, UCIIOJIb3YS
MIPU HEOOXOUMOCTHU KaJIbKYJISTOP.
OneHnBaTh KBaAPATHBIC KOPHU LIEITBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.
CpaBHUBATH U YNIOPSAI0YUBATH
palMOHAJIbHBIC U UPPAIIMOHATBHBIEC YUCIIA,
3aIMCaHHbBIE C TOMOIIBIO KBAJIPATHBIX
KOpHEM.

BrinonnsaTh onepanuu ¢
MppalMoHaIbHBIMU YUCIAMHU.

HccnenoBaTh ypaBHEHHE X2 = ¢, HAXOUTh
TOYHBIE ¥ NPUOJIKEHHBIC 3HAYCHUS
KOpHeu nipu a > 0.

HccnenoBats CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YHCIIOBBIE
DKCIIEPUMEHTHI C UCITOJI30BAHUEM
KaJIbKYJIATOpa (KOMITBIOTEPA).
JlokaspIBaTh CBOMCTBA apU(hMETUUECKHUX
KBaJIpaTHBIX KOPHEW; MPUMEHSTh X
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TSl Tpe0oOpa30BaHUsI BRIPAKECHUIA.
BoInonHATE TpeoOpa3oBaHus BRIPAKEHUMH,
COJIEpKAIlIUX KBaJAPaTHbIE KOPHHU.
BripakaTh mepemMeHHbIe 13 (PopMyI.
BrlunciaTs 3Ha4YEHUS BBIPAKEHUM,
coJiep KalluX KBaJpaTHbIE KOPHH,
UCIIOJIb3Ysl IPU HEOOXOAUMOCTH
KAJIBKYJISITOP.

Hcnonb30BaTh B X0/1€ pEUICHUS 334
AJIEMEHTAPHBIE IIPEICTABICHNUS,
CBS3aHHBIE C MPUOJIMKEHHBIMU
3HAYECHUSMU BEJIHYH.

3HaKOMUTBCS C UCTOPUEH pa3BUTHUS
MaTeMaTHKHU

VYpaBHEHUS U HEPABEHCTBA!
KBaJpaTHbIC YPaBHEHUS

17

KBanparnoe ypaBHeHnue. Popmyna
KOPHEMN KBaJIpaTHOIO YPABHEHMUS.
KonunyecTBo 1€MCTBUTENBHBIX
KOPHEH KBaJIpPaTHOTO YPABHECHMUSI.
Teopema Buera.

YpaBHEHUS, CBOJIUMBIE

K JINHEMHBIM YPAaBHEHUSIM

WJIM K KBaJPATHBIM YPaBHECHUSIM.
KBanpatnoe ypaBHeHuE

¢ nmapameTpoM. Permenne
KBaJIPaTHBIX YPABHEHUU

Pacno3HaBaTh ypaBHEHUS C OJHON
NIEPEMEHHOM, KBAaJPATHHIEC YPABHEHHUSI.
Onpenensatb paBHOCUIbHBIE YPABHEHUSI.
[IpuMeHATh CBOMCTBA yPABHEHHM C OJHON
IIEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJPaTHOTO YPaBHEHUS; PEILIaTh
KBaJIpPaTHbIE YPABHEHUS — IIOJIHBIE U
HETOJIHBIE.

OnpenensaTs KOJIMYECTBO AEHCTBUTEIbHBIX
KOpHEH KBaJIpaTHOTO YPaBHEHUS.
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¢ mapamerpami. Pemenue
KBaJIpaTHBIX YPaBHEHU,
COoAEpKAIIUX 3HAK MOIYJISI.
YpaBHEHHE KaK MaTEMAaTUYECKAs
MOJIEJIb PEAIbHOM CUTYAIIUH.
Pemenue TeKCTOBBIX 33724

C ITOMOIIBIO KBA/IPATHBIX
ypaBHEHUH

HabnrogaTe 1 aHAIM3UPOBATH CBSI3b
MeXIy KOPHSIMH U KO3 hUiineHTaMu
KBaJpaTHOTO yPAaBHEHHS.
dopmynpoBaTh TeopeMy Buera, a Takxke
oOpaTHyI0 TeopeMy, MPUMEHSTh 3TU
TEOPEMBI JJIsI PELLICHHUS 3a1a4.
[IpoBOANUTE MPOCTENITNE UCCIETOBAHUS
KBaJIpaTHBIX YPaBHEHHU.

Pemmatb TEKCTOBEIE 3a1aUM.
3HaKOMUTBCS C UCTOPUEH pa3BUTHUSA
MaTeMaTUKHU

AnreGpanueckue
BBIPAXKEHHUSI: IPOOHO-
paIrrioHaIbHBIC BEIPAKEHUS

17

PanrionanbHbie BRIpRXKCHHUS.
ToxnecTBeHHBIE TPeOOpa30BaHUS
paIMOHATBHBIX BBIPAKCHUH.
AnreOpaundeckas JpoOb.
JlonmycTumble 3HAaUEHUS
NEPEeMEHHBIX B APOOHO-
PaIMOHATILHBIX BRIPAKCHUSIX.
OCHOBHOE CBOICTBO
anreOpandecKkoit 1poou.
CrnoxeHue, BBIYUTaHHE,
YMHOKCHHE U JICTICHHUE
anredpandeckux IpoOeH.
Bo3sBenenue anredpandeckoit
TpoOH B CTEIICHD

3anuceiBaTh ANreOpandyeckue BhIPasKeHHUS.
HaxoauTe gomycTrmbie 3HaYEHUS
MEePEMEHHBIX B JIPOOHO-pAIIMOHATBHBIX
BBIPOKCHUSX.

BhINOMHATH YMCIIOBBIE TOJCTAHOBKHU U
BBIYHCIIATh 3HAUCHUE APOOH, B TOM YHCIIC
C IOMOIIIBIO KaJIbKYJISATOPA.
@opMyIMpOBaTh OCHOBHOE CBOMCTBO
anredpanyecKkoil ApoOu U MPUMEHSTH €ET0
JUTsl TIpeoOpa3oBaHus APOOEH.
BBINOMHATH TOXKIECTBEHHBIE
npeoOpa3oBaHusl palliOHATBHBIX
BBIPAYKCHUM.

BeIMonHATE TeHCTBUSA ¢ anredpandecKuMu
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npoosmu. [IpuMeHsTs TpeoOpa3oBaHUS
BBIPKCHUH JIUIsl pEILICHUS 3a,1aM.
BripakaTh mepeMeHHbIC U3 GOPMYIT
(pu3ngecKuX, TCOMETPHUIECKHUX,
OIUCHIBAIOIINX OBITOBBIC CUTYAITUH )

VYpaBHEHUS 1 HEPABEHCTBA! 19 JpoOHo-paninoHabHbIE Pacnio3naBaTh 1poOHO-paliuoOHaIbHbIE
JIPOOHO-pallMOHATBHBIC ypaBHeHuUs. Perenue 1poOHO- ypaBHEHUS.
ypaBHEHUS palMOHAJIBHBIX YPaBHEHUN, Pemiats 1poOHO-paliioOHAIbHBIC
CBOJISIIUXCS K TMHEHHBIM WJIH K YpaBHEHUS, CBOASIINECS K TMHEWUHBIM UIU
KBaJIpaTHBIM YpaBHEHUSIM. K KBa/IpaTHBIM YPAaBHEHUSIM, UCTIOJI30BATh
Petienue npoOGHO-parimoHaIbHBIX METOJ] 3aMEHBI IEPEMEHHOM.
YPaBHEHHUI METOJIOM 3aMEHBI PemaTte TekcTOBBIE 3a/1aUn
IIEPEMEHHON. Pellienne TeKCTOBBIX anreOpanyeckuM CriocoOOM: MePeXoIUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOUW (POPMYJIUPOBKH YCIOBUS
pallMOHAJIBHBIX YPaBHEHUM. 3a/1ayy K ajare0panvyeckoi Moienu myTéM
I'paduueckas maTEpHIpeTays COCTaBJICHUS YPABHEHUS; pEIIaTh
YPaBHEHHUH ¢ IByMsI IEPEMEHHBIMU | COCTaBJICHHOE YpaBHEHHUE;,
MHTEPIPETUPOBATH PE3YJIbTAT.
Hcnonb3oBath rpaduuecKkyro
WHTEpIIpETalUI0 YPABHEHUH C IBYMSI
MEPEMEHHBIMU
OyHKINU 15 OGnacTh onpeiesICHUs U Hcnonw3oBath GyHKIIMOHAIBHYIO

MHO>KECTBO 3HAUCHUN (PYHKIINH.
CnocoObl 3a1aHus PyHKIUH.
I'padux dpynkimu. UreHne cBONCTB

TEPMHUHOJIOTUIO 1 CUMBOJIUKY.
HaxoauTb 0061acTh onpeeneHus u
MHOYKECTBO 3HAYEHUU (PYHKIIHUH.
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¢ynximn no e€ rpaduky. [Ipumepsr
rpadukoB QpyHKINN, OTpasKatOIIUX
peasibHbIE IPOLIECCHI.

OyHKINH, OMUCHIBAIOIINE MTPSIMYIO
1 00paTHYIO MPOTOPLUOHATIBHBIC
3aBHCHUMOCTH, UX TPaQUKH.

dyrkmun y = X%,y = x°, y=A/x,
k

Y=_ W X CBOUCTBA
X

Boeraucists 3HadueHus GyHKINNA, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAUMOCTH
HCITOJIB30BaTh KAJIBKYJISATOP); COCTABIATh
TaOJIUIBI 3HAUCHUN (YHKITHH.

OnuceIBaTh CBOMCTBA (DYHKIIMU Ha OCHOBE
e€ rpaduuecKoro npeACTaBICHUS.
Haxonutb ¢ momotnbto rpaduka GpyHKIUNA
3HAYEHUE OJTHOU U3 PaCCMaTPUBAEMBIX
BEJIMYMH T10 3HAYCHUIO JIPYTOM.
HccnenoBarh npuMepsl rpaukoB,
OTpaXaloLUX peajJbHbIe MPOIECCHI U
aBieHus. [I[puBoANTE NprUMEPHI MPOLIECCOB
U SABJICHUH C 3aJaHHBIMH CBOMCTBAaMHU.
Bripaxkats (hopMyIoit 3aBUCUMOCTD
MEXK]ly BeJIMYMHAMM.

OnuceIBaTh XapaKkTep U3MEHEHUS OJHON
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHECHUS
JIPYTOM.

Pacnio3naBaTh BU/IbI H3ydaeMbIX PYHKIUH.

Crpouts rpaduky GyHKIMHA y = X%, y = X°,
k

y=Jx,r=—.
X

Hcnonb3oBaTh PyHKIMOHAIBHO-
rpaduyeckue npeICTaBIeHUs

JUISl pELLICHUS] ¥ UICCIIEA0BAHUS YPABHEHUI
Y CHCTEM YPaBHEHUM.
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[TpumensTh tudpoBbIE pecypChl
JUTSL IOCTPOCHUS TPpapUKOB U
WCCJIETOBAHMSI CBOMCTB (PYHKITHI

Anrebpanueckue
BBIPAKCHHSI: CTCTICHU

14

CreneHs C 1eNbIM MOKa3aTeNieM U
€€ CBOMCTBA.

Cranpaptablii BUJ uncia. Pazmepsl
00BEKTOB OKPY>KAIOIIETo MUpAa,
JUTATEIIBHOCTD MPOLIECCOB

B OKPY KaroLIeM MHUPE

DopMyIMpPOBATH ONPEICTICHUE CTENIEHU
C 1IEJIBIM ITOKAa3aTeJIEM.
DopMyIUpPOBaATh, 3AITUCHIBATH

B CUMBOJIMYECKOH hopme u
WJUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTETICHU C LIEJIBIM MOKa3aTeJIeM.
IIprMeHATH CBOWCTBA CTEIIEHU

TS TIpe0Opa30BaHUs BRIPAKEHUH,
coAepKalIUX CTETICHHU C LIEJIbIM
MOKa3aTeJIEM.

BrImmoaHATE 1eHCTBUSA ¢ YHCIaMH,
3alMCaHHBIMU B CTAaHIAPTHOM BHU/IE
(YMHOX€EHUE, eJICHUE, BO3BEICHUE

B CTCIICHD ).

[Tonydath npencTaBieHUE O 3HAUUMOCTH
JICMCTBUTEJILHBIX YUCEII B TPAKTUYECKON
JIeSITeILHOCTH YEIOBEKa.
AHaNIM3UPOBATH U JEIaTh BHIBOIbI

0 TOYHOCTHU MPUOJIMKEHUS
HUppaIMOHAIBLHOTO YHCIIA PU PEIICHUT
3a/1ad.

OKpyIJIsITh HppallMOHAIIBHBIC YHCTIA,

38



OepnepanbHas padboyas nporpamma | Marematuka. 7-9 knaccsl (yrimyOn€HHBIN ypOBEHb)

BBINOJIHATH MPUKUJIKY PE3YJIbTATa
BBIYHCIICHUH, OLIEHKY 3HAYEHUU YHCIIOBBIX
BBIPaKCHUIN

Yucna 1 BBIUNCICHUS: 7 JleneHue ¢ OCTaTKOM. dopMyIUpOBaTh ONPEAEIICHUS JETUMOCTH
JEJIMMOCTb CpaBHEHHMS LIETBIX YHCEIT HalEJI0, YUCEJI, CPABHUMBIX 10 JAHHOMY
10 MOAYJIXO HATypaJbHOTO YHCIIA. MOJIYJIIO.
CBolicTBa CpaBHEHHM MO MOIYJIIO. BrImoHATE nejieHne ¢ OCTaTKOM.
OcraTkn CyMMBI U IPOU3BEICHHUS Jlokxa3bIBaTh M MPUMEHSTH CBOMCTBA
110 TAHHOMY MOJYJIIO CpPaBHEHUH MO MOAYJIIO.
Haxonuth ocTaTku CyMMBbI U
IIPOU3BEJEHUS 10 JAHHOMY MOTYJIIO
[ToBTOpEeHue, 060011eHNE, 10 [ToBTOpEHNE OCHOBHBIX IOHATUN U Br1Ouparh, NpUMEHATh OLIEHUBATh

cucTeMaTH3anus 3HAaHUN

METOZOB KypCOB 7 U 8 KJIACCOB,
0000111eH1Ee 3HAaHU I

CIIOCOOBI CPAaBHEHUS YUCEI, BEIUUCIICHUH,
TOJIECTBEHHBIX IPE0Opa30BaHUI
BBIPAKCHUU, PELLICHUS] YPABHEHUU U
CUCTEM YPAaBHEHUM, HEPABEHCTB,
MOCTPOEHUS TPaPUKOB.

OcynecTBIATE CAMOKOHTPOJIb
BBINOJIHSIEMBIX JIEICTBUI U CAMOIIPOBEPKY
pe3yJbTaTa BEIYMCICHUN,
peoOpa30BaHUM, IIOCTPOCHUM.

Pemate 3agaum u3 peaqbHOM )KU3HH,
MPUMEHSITH MaTEMAaTUYECKUE 3HAHUS

JUISL PELIEHHUS 3a]1a4 U3 APYTUX ITPEIMETOB.
Pemiath TeKCTOBBIE 3a/1a4M, CPABHUBATD,
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BBIOMPATH CIIOCOOBI pELICHUS 3a1a4H.
Hcnonb3oBaTh GyHKIIMOHATIBHO-
rpaduyeckue npeCTaBIeHUs

JUTSL petieHus 3a1a4

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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9 KIIACC
HasBanue pa3znena KonuuecTtBo OcHOBHBIE BU/IbI AEATEIBHOCTU
OCHOBHOE coJIep>KaHHE
(Temnl) Kypca 4acoB 00yJaroImuxcs
OyHKIMU 25 Oynkiusa. CBoiicTBa PyHKIUMI: OnuckIBaTh NOHATHE «PYHKITUS.

HYJIM QYHKIUH, IPOMEXKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIUH,
IPOMEKYTKU BO3pACTaHUA U
yObIBaHMS (PYHKIIUHU, YETHBIE U
HE4YETHBIC PYHKITMHU, HAUOOJIbIIIee U
HauMEHbIIIee 3HaUYeHUs (PYHKITIH.
[TocTpoenue rpadukoB GyHKITUN
C TIOMOIIBI0 TPEe0OpPa3OBAHMIA.
KBanparnseiit Tpéxunen. Kopau
KBaJIpaTHOI'O TPEXWICHA.
Paznoxenue kBagpatHoro
TPEXUJIEHA HA JINHEWHbIE
MHOKUTEJH.

KBagparuunas pyHkmus u e€
cBoiicTBa. [lapabona, KOOpAUHATHI
BEPIIMHBI TTapaboJIbl, OCh
CUMMETPHUU TapaloIIbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (QyHKITUH.
[Tonoxxenue rpaduka
KBaIpaTUIHOU (PYHKITUU

[IpuMeHsTh cBOMCTBA (DYHKITUMN: HYJIU
(yHKIIUHU, TPOMEKYTKH 3HAKOMTOCTOSHCTBA
GyHKIHUH, TPOMEKYTKUA BO3pACTAHUSA U
yObIBaHMS (PYHKIMHU, YETHBIE U HEUETHBIE
byHKIMH, HanOoJIbIlIee U HAUMEHbIIIEe
3HauYeHUs PYHKIUH.

Pacnio3naBaTh KBaJpaTHBIM TPEXUICH,
YCTaHaBJIMBATh BO3MOKHOCTh €r0
Pa3JIOKEHUSI HA MHOXKUTEIH,
pacKJIa/IbIBaTh HA JIMHEHHBIE MHOKUTEN
KBaJIPaTHBIN TPEXUIICH C
HEOTPUIATETbHBIM TUCKPUMUHAHTOM.
Pacnio3naBars kBaipaTHuHYIO (YHKITHIO
o ¢opmyie.

[IpuBOINUTH IPUMEPHI KBAAPATHYHBIX
3aBUCUMOCTEN U3 pEaIbHOW KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka

KBaJApaTUIHOUN (QyHKITUU

y=ax’+ bx +c.
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B 3aBUCHUMOCTH OT €€

ko3 purmenToB. Mcnonp3oBanue
CBOMCTB KBaJpaTUYHON (YHKIHH
JUISL peLIeHus 3a/1ay.

Crenennble GyHKIH

C HAaTYpaJIbHBIMH TTOKa3aTEISIMH,
uX rpa)vKu 1 CBOMCTBA.

I'paduxu pynkmumii: y = v/x, y=3x,
y=lx]

OnpenensaTs KOOPIUHATHI BEPIITUHBI
napaboJibl, 0Cb CUMMETPHUH MapadOJIbI.
Ctpouth rpadvK KBaJIpaTUIHBIX
byHKIUi, 3aJaHHBIX (OPMYIaMU BUIA
y=ax,

y=a’+tgqy=@x+tb’+tec,
y=ax*+bx+ec.

BoInonHSATE TOCTpoeHue rpagukoB
(GbyHKIUI ¢ TOMOIIBIO TPpeoOpa3oBaHUM
BUJIA!

fx) = fx) + a; fx)=> flix + a); Ax) =
kfx), fx) = A x ), fx) = [fx)].
Pacno3naBaTh creneHHbie QyHKIUN

C HATypaJbHBIMH MTOKA3aTEIISIMH, CTPOUTH
rpaduKy CTENEHHBIX QYHKIIHIMA

C MmoKazaTessiMu 2 u 3.

Hcnonb3oBaTh CBOMCTBA IpadUKOB
CTENIEHHBIX (PYHKIUH ¢ HATYpaTbHBIMU
MOKa3aTeJIIMH MPU PEIICHUH 3a/1a4.
Crpouts rpaduky GyHKIHH y = vVx ,
y=3x, y=]x|.

AHanmM3UpoBaTh U MPUMEHSTH CBONCTBA
W3YYCHHBIX (PYHKITUH JIJIS UX IOCTPOCHUS,
B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX

pECYpCOB
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YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE HEPABEHCTBA

15

[lonATHE O pElIEHMN HEPABEHCTBA
C OIHOM nepeMeHHOU. MHOKECTBO
pELIECHN HEPABEHCTBA.
KBagpaTHbie HEpaBEeHCTBA C OTHOU
IIEpEMEHHOM. Perienre HepaBeHCTB
rpagu4yecKuM METOJIOM U METOJIOM
nHTepBasioB. HepaBeHcTna,
COJZIEpIKaIlle 3HAK MOJYJIS.
CucreMbl HEPaBEHCTB C OTHOU
MepEMEHHOM. PelieHne TeKCTOBbIX
3a/1a4 C IIOMOIIBIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepasencTBo ¢ aByms
nepeMeHHbIMU. Pelienue
HEPABEHCTBA C JBYMs
nepemeHHbIMH. [ paduaeckuit
METOJ| PELICHUS CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C ABYMS [IEPEMEHHBIMU

Yurarh, 3aIMCHIBaTh, IOHUMATh,
MHTEPIIPETUPOBATh HEPABEHCTBA;
UCITI0JIb30BaTh CUMBOJIMKY U
TEPMHUHOJIOTHIO.

BrInonHsaTh peoOpa3zoBaHus HEPABEHCTB,
MCITIOJIb30BATh JJI MPeoOpa30BaHUs
CBOMCTBA YUCJIOBBIX HEPABEHCTB.
Pacrio3HaBaTh KBaJpaTHbIE HEPABEHCTBA
C OHOM NIEPEMEHHOM.

Pemrats kBagpaTHOE HEPABEHCTBO
rpauyecKuM METO/I0M U METO/IOM
MHTEPBAJIOB.

Pemiats KBajipaTHbIE HEPABEHCTBA,
UCIOJIB3YS FpapuuecKue mpeicTaBIeHHUs.
Pemrats HEpaBeHCTBA, COEpKALIME 3HAK
MOZYJIS.

N306paxaTh perieHre HepaBeHCTBa

C OHOM MEPEMEHHON U CUCTEMBI
HEPABEHCTB Ha KOOPJAUHATHOU IIPSIMOU,
3aIMCHIBATh PELIEHHUE C IIOMOIIBIO
CHUMBOJIOB.

OcBauBaTh ¥ IPUMEHATHh HEPABEHCTBA
MIPU PEIICHUH PA3JIMYHBIX 33724, B TOM
YKCIIE MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacrnio3zHaBaTh HEPAaBEHCTBO C ABYMS
MEPEMEHHbBIMHU.
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[TpumensTh TpaduIecKuii METO peIIeHuUs
CHUCTEM HEPABEHCTB C IBYMs
IIEPEMEHHBIMU

YpaBHEHUS U HEPABEHCTBA!
YpaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpaTHbie ypaBHEHUS.
[Iprmepsl IpUMEHEHUN METOZ0B
PaBHOCUJIBHBIX ITPE0Opa30BaHui,
3aMEHbI IEPEMEHHOM,
rpaduueckoro Metoaa npu
peleHny ypaBHeHU# 3-il u 4-i
CTEIIECHEN.

Pemienue qpoOHO-palimoHanbHbIX
YPaBHEHUI U HEPABEHCTB.
Pemenue cucrem ypaBHeHUM

C IBYMsI IEPEMEHHBIMU.
Pemenune npocrenmumx cucreM
HEJIMHEWHBIX YPABHEHUH C IByMS
nepemeHHbIMH. [ paduaeckuit
METOJ| PELICHUS] CUCTEMBI
HEJIMHENHBIX YPABHEHUU C IByMs
nepemMeHHbIMH. CUCTEMA ABYX
HEJIMHENHBIX YPABHEHUN

C IByMs IEPEMEHHBIMU KaK MOJENb
peabHOU CUTYAlUH.

Cucrema HEJIMHEWHBIX YPaBHEHHI
C IapaMeTpoM.

Pemmats OukBaipaTHbIC YpaBHEHHUS.
[IpuMeHsTh METO/IbI PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbI IEPEMEHHOM,
rpauuecKkoro MeTo1a Npyu peuieHuu
ypaBHEHU 3-i U 4-1 CTENICHEN.
Pematsb npoOHO-panrioHanbHbIE
YPaBHEHUS U HEPABEHCTBA.
Pacnio3naBaTh TMHEHBIE YPAaBHEHHUS
C IBYMsI IEPEMEHHBIMH.

Crpoutsb rpadmku ypaBHEHUH, B TOM
YHCJIE UCIOJIB3YS (D POBBIE PECYPCHI.
Pemats nipocrenime CUCTEMBI ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMS
IIEPEMEHHBIMU.

[IpuBoauTH rpaduyecKyro
MHTEPHPETALNIO PEIICHHS yPaBHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUI C IBYyMS IEPEMEHHBIMM.
Pemats TekCcTOBBIE 3a/1a49U
anreOpanyeckuM Crocooom.
HccnenoBarh CUCTEMBI HETMHEMHBIX
YPaBHEHHM C ITapaMETPOM.
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[Ipocreimme HEpAaBEHCTBA C IBYMS
NEPEMEHHBIMHU U UX CUCTEMBI

Pewmats npocrenmme HepaBeHCTBA
C IBYMS ITIEPEMEHHBIMHU U UX CUCTEMBI

YucioBeie
OCJIEJIOBATEILHOCTH
U TIPOTPECCUU

25

[TonsiTre yncnoBoi
nocaenoBarenpbHocT. Koneunsle n
OECKOHEUYHBIE
MOCJIEZI0BATEIBHOCTH.
OrpannueHHas
MOCJIEA0BATENbHOCTh. MOHOTOHHO
BO3pacTaromias (yobiBaroias)
nocien0BaTenbHOCTh. CIIOCOObI
3a/1aHus OCJIEI0BATEIbHOCTH:
OITMCaTENIbHBINA, TAOTUYHBIH,

C MOMOIIIbIO POPMYJIBI 72-TO YJIEHA,
PEKYPPEHTHBIN.

Apudpmernueckas u
reoMeTpUYECKasi IPOrPECCUMN.
CBoliCTBa YJICHOB
apupMETHIECKOMN U
r€OMETPUYECKOM MPOIPECCUM.
DopMyIIbl 1-TO YIEHA
apupMeTHIECKON 1
reOMETPUYECKOU IIPOTPECCUM.
@opMyJIbl CyMMBI IEPBBIX N
YJICHOB apu(METHUECKON U
reOMETPUYECKON IIPOTPECCUM.

OcBauBaTh ¥ MPUMEHSATHh HHJICKCHBIC
0003HAYEHHUSA, CTPOUTH pEUEBBIC
BBICKA3bIBaHUS C UCTIOJIB30BAHIEM
TEPMUHOJIOTHH, CBI3aHHOM C TOHITHEM
MOCTIeIOBATEILHOCTH.

Onpenensatb BUABI MOCIEI0BATEILHOCTEH:
OrpaHUYCHHAs MOCIEA0BATEIbHOCTD,
MOHOTOHHO Bo3pacTaroiias (yObIBaroIas)
NOCJIEI0BATEIbHOCTb.

AHnanu3upoBath GOpMYITy 7-TO UiIeHa
MOCJIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO
(GbopMyITy ¥ BBIYHCIISATE YICHBI
MOCIIeI0BATEIHLHOCTEH, 3a/TaHHBIX ATUMH
dbopmyamu.

YcTraHaBIMBaTh 3aKOHOMEPHOCTh

B IIOCTPOCHUHU TIOCIIEI0BATEILHOCTH,

€CJIM BBIITUCAHBI TIEPBBIC HECKOJIBKO

€€ YJICHOB.

Pacrio3naBath apuMeTHIECKYIO U
TCOMETPUYCCKYIO MPOTPECCUH ITPH PA3HBIX
crioco0ax 3aaHusl.

Pemate 3aauu ¢ HCHoNb30BaHUEM
dhopmyt n-ro wieHa apupMeTHIECKON
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3ajauu Ha MPOLEHTHI, 0AHKOBCKHUE
BKJIQ/Ibl U KPEJIUTBHI.
[Ipencraiienne 0 CXOIUMOCTH
IIOCJIEI0BATEILHOCTH,

0 CYMMHUPOBaHUU OECKOHEYHO
yOBIBarOIIE r€OMETPUYECKOM
IIPOTPECCHUM.

MeTton MaTeMaTHYECKOH
uHaykuuu. [Ipocreiiime npumepsl

Y T€OMETPUYECKOU ITPOTPECCHI, CyMMBI
MIEPBBIX /1 YJICHOB.

N3006paxaTs 4ieHbI IOCIE0BATEILHOCTH
TOYKAMH Ha KOOPAMHATHON

IIJIOCKOCTH.

PaccmarpuBath mpuMepbl TPOLIECCOB U
SABJICHUU W3 PEAIbHOW KU3HU,
WUTFOCTPUPYIOLIUE U3MEHEHHE

B apu(METHUECKON TPOTPECCHUH,

B T€OMETPUYECKON IPOIPECCUH;
n300paxkaTb COOTBETCTBYIOIINE
3aBUCUMOCTH rpauyeCKHU.

Pemars 3ajaun Ha IPOLIEHTHI, 0AHKOBCKHE
BKJIQJIbl U KPEIUTOBAHUE.

[IpencraBnaTh OECKOHEUHBIE
MepUoANICCKHE IPOOH B BUJIC
OOBIKHOBEHHBIX.

3HaKOMUTBCA C TOHATUEM CXOIUMOCTH
MOCJIEIOBATEIbHOCTH, HAXOIUTh CYMMY
OECKOHEYHO YOBIBAIOIIECH T€OMETPUIECKOM
IIPOTPECCUMU.

[IpuMeHATH METOT MATEMATHYECKOU
WHIYKIIH.

3HaKOMUTBCS C UCTOPUEN pa3BUTHUS
MaTeMaTUKU
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AnreOpanueckue 12 Kopens n-it crenenu. CoiicTBa @opMyIMPOBATH ONPEIEICHUS KOPHS
BBIPAKEHUS: CTEIICHb KOpHA n-i creneHu. CTeneHpb n-1 CTETIEHU U CTETIEHU C PAllMOHAIbHBIM
C palMOHAIbHBIM C pallMOHAaJIbLHBIM MOKa3aTeIeM MTOKA3aTENEM.
IIOKa3aTesIeM " €€ CBOWCTBA. [IpuMEHSATH OlNepalnio U3BICYEHUS
ToxnecTBEHHbIE MPEOOPa30BAHMS KOPHS 1-1 CTEIIEHU, UCTIOJIb3YS
BBIPAKEHUM, COJEPKAIINX KOPEHD IIPU HEOOXOANUMOCTH KAJIbKYJIATOD.
n-u creneHu. TOoXIEeCTBEHHbIE BpruncnsaTe 3HaU€HUE CTENIEHU
npeoOpa30BaHUs BhIpAKEHUH, C pallMOHAJIbHBIM MOKA3aTENIEM.
COZIEPIKAILUX CTEIECHb OneHuBaTh 3HAYEHNUE KOPHSI 11-1 CTEIIEHH,
C PallMOHAJIBHBIM TOKA3aTEIEM 3Ha4YECHUE CTEIEHU C PAllMOHAIBHBIM
ITOKA3aTeJIEM LIEJIBIMU YUCIIAMHU U
JECATUYHBIMU JPOOSMHU.
CpaBHUBATH U YNIOPSAIOYUBATH
palMOHAIIBHBIE U UPPALIMOHATIBHBIE YUCIIA,
3aIlMCaHHbIE C IOMOLIBIO KOPHS n-U
CTEIICHH, CTETIEHU C PALMOHAIBHBIM
IIOKA3aTEIIEM.
BBINOTHATH TOXKIECTBEHHBIE
peoOpa3oBaHUs BEIPAKECHUS,
COJICPIKAIIErO KOPEHD /- CTETICHH,
CTEIECHb C PALlMOHAJIbHBIM I0KA3aTENIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
MaTeMaTUKu
[ToBTOpenue, 06001IEHNE, 34 Yucna v BBIYMCIIEHUS (3a1UCh, OnepupoBaTh NOHATUEM YHCIOBOTO

cucTeMaTHu3anus 3HAaHUN

CpaBHEHUE, ICUCTBUS

MHOXKCCTBA.
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C IEHCTBUTEIBLHBIMU YU CIIAMHU,
YHUCJIOBAsI MPSIMast; TIPOICHTHI,
OTHOIIEHUS, TIPOITOPIIHH;
OKpYTJICHHE, PUOIIKCHHE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHUIO U
OCHOBHBIC JICHCTBHS, CBSI3aHHBIC

C YACJIAaMU: HATYPAIIBHOE YUCIIO, IPOCTOE
M COCTaBHOE YHCJIO0, ICIUMOCTh
HaTypaJbHBIX YKCEI, TPU3HAKU
JIEIMMOCTH, 1I€JI0€ YUCIIO, MOTYJIb YUCIA,
OOBIKHOBEHHAsI U IECSITUYHAS JPOOb,
CTaHJApPTHBIN BUJ YKCIIA,
apu(pMETHICCKUM KBaIPATHBI KOPEHb.
BpInonHATh 1€MCTBUS, CPAaBHUBATH U
YIIOPSAI0YMBATh YKCIIA, PEICTABIISITH
YuCia Ha KOOPAUHATHOM NIPSIMOM,
OKPYIJISATh YUCJIA; BBITIOJHATH MPUKUAKY
1 OLICHKY pe3yJIbTaTa BIYUCICHUM.
Pemars npaktrueckue 3anauu,
cojepsKalye IPOoIEHTHI, 101, YacTH,
BBIPAXKAIOIINE 3aBUCUMOCTH:

CKOPOCTb — BpEMS — PacCTOsIHUE,

II€HA — KOJIMYECTBO — CTOMMOCTb,

00BEM paboThl — BpeMs —
MIPOU3BOJIUTEIIBHOCTH TPYa.

Pa36upath peanbHbIe )KU3HCHHBIC
cuTyanuu, GopMyJIMPOBAThH UX Ha S3BIKE
MaTeMaTHKH, HAXOIUTh PEIICHHUE,
MIPUMEHSIS MaTeMaTUYECKUM anmapar,
HMHTEPIIPETUPOBATH PE3YJIbTAT
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TekcToBble 3a1aun (pEIICHHUE
TEKCTOBBIX 33]1a4 apu(PMETUIECKUM
U anreOpanvyecKuM CcrocodoamMu)

PentaTe TeKCTOBBIC 3a1aUH
apu(pMETHIECKUM CIIOCOOOM; U3BJIEKaTh
HE0OXOMMBIC TAHHBIE, TIPEICTABIICHHbBIE
B BepOaIbHOM, TpauuecKoM u
TaOJIUYHOM BHUJIE.

Pemats TeKCTOBBIE 33/1a4H C IIOMOIIBIO
BBCJICHHSI ICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABCHCTB 110 YCIIOBHIO
3a7a4u

AnreOpanyeckue BbIpaKeHUS
(mpeobpa3zoBaHue anreOpandecKux
BBIPKCHUH, IOy CTUMBIC
3HAYEHUS)

OnepupoBaTh NOHATUSIMUA:

CTEIEHb C LIEJIBIM MOKA3aTeNEM,
apu(pMeTUIECKUN KBaIPaTHBIA KOPEHb,
MHOTOWIEH, ajaredpandeckas Apoob,
TOXJIECTBO.

BpInonHATE OCHOBHBIE IEUCTBUSL:
BBITIOJIHATH PacueThl o (opMyiam,
peoOpa3oBbIBATH 1IEJIbIE, JPOOHO-
pallMOHAIIbHBIE BBIPAKEHUS

Y BBIPAXEHUS C KOPHIMHU,
peaTru30BBIBATh PA3JIOKECHHE
MHOT'OYJIEHa Ha MHOXHUTEJIH,

B TOM YHCJIE€ C UCTIOJIB30BaHHEM (HOPMYIT
Pa3HOCTH KBAJIPAaTOB, CYMMBbI U Pa3HOCTHU
KyOOB, KBaJpaTa CyMMbI U pa3HOCTH,
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Ky0a CyMMBI U Pa3HOCTH; HAXOAUTh
JIOTTYCTUMBbIE 3HAUEHUS IEPEMEHHBIX

JUTSE IPOOHO-paIOHATBHBIX BRIPAKCHHIA,
KOpHEM.

MozenupoBaTh ¢ TOMOLIBIO (HOpMYIT
peaJibHbIE MPOLIECCH] U SBJICHUS

@OyHKIMHU (IOCTPOCHHE, CBOWCTBA
W3YUYEHHBIX (DYHKIIHIA;
rpauyeckoe pelieHue ypaBHeHHUM
1 UX CHCTEM)

OnepupoBath NOHATUAMHU: QPYHKIHS,
rpaduk GyHKIMH, HYJIU QYHKIUH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKH BO3pACTaHUs, TPOMEKYTKU
yOBIBaHUSI, HAMOOJbIIIEEe U HAUMEHBIIIEE
3HAY€HUS PYHKIUH.

AHanmM3upoBaTh, CPAaBHUBATD,
00CyX/1aTh CBOMCTBA (DYHKIIHI, CTPOUTH
ux rpaduKH.

OnepupoBaTh MOHATUSIMU: TIPSIMAsT
MPONOPIIMOHATIBHOCTD, 0OpaTHAas
MPOMOPIHMOHATEHOCTD, JIMHEWHAS
(dbyHKIMSA, KBaipaTUIHast (PyHKITUSA,
napabosa, runepooa.

Hcnonb3oBath rpaduku AJis ONPEACICHUS
CBOMCTB, IPOLIECCOB U 3aBUCUMOCTEN,
JUTSL pETLIeHUs 3a/1a4 U3 APYTUX YIeOHbIX
MPEIMETOB U PEAIBHOMN KU3HU;
MOJEJIUPOBAThH C MOMOUIBIO IPAPUKOB
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peabHbIE MPOLIECCHI U SIBJICHUS.
Bripaxats hopMyaMu 3aBUCUMOCTH
MEXy BEIIMYNHAMU, MOICITUPOBATh
peabHbIE MPOLIECCHI

OBUIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJIYBJAEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OMH M3 OCHOBHBIX Pa3J€iOB IIKOJIbHOW MAaTEMAaTUKH, UMEIOIINI
CBOEH 11eNbl0 00€CTeunTh M3y4YeHHE CBOMCTB M pa3MepoB (UTyp, MX OTHOIICHUH U
B3aMMHOE pPAaCHOJIO)KEHUE, OMUPAETCS Ha JIOTHYECKYIO, JI0KA3aTENbHYIO JIMHUIO.
[leHHOCTh W3y4YeHUSI TEOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
3aKJII0YAeTCSt B TOM, YTO OOY4YalOIIMICS Y4YUTCS MPOBOJMUTH JIOKAa3aTEIbHBIC
pacCcy X JIeHus, CTPOUTHh JIOTHYECKHE YMO3aKIIOYECHHS, JOKa3blBaThb HCTHUHHBIC
YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH PACCYXKIACHUS
«OT TPOTUBHOIO», OTIMYATh CBOWCTBA OT NPU3HAKOB, (OPMYJIHMPOBATH OOpaTHBIE
yrBepxkaeHus. Ocoboe 3HaueHHWE JOoKa3aTellbHas JMHUS HUMEET M YriayOJIEHHOTO
U3YYCHUS] MATEMATUKH.

[lenbto M3y4eHUs T€OMETPHUH SIBISIETCS MCIIONIb30BaHUE €€ KaK MHCTPyMEHTa MpHU
pEIIeHUN KaK MaTeMaTHYECKUX, TaK M MPAKTHYECKUX 3a7a4, BCTPEUAIOIINXCS B pEaIbHON
#u3HU. OOydaronuiicss AOJDKEH HAy4YUThCS ONPENENsATh T€OMETPUYECKYI0 (QUrypy,
OMMHCHIBATh CJIOBAMU YEPTENK WM PUCYHOK, HAWTH IUIOLIA/b 3€MEJIBHOIO YYacTKa,
paccuuThIBaTh HEOOXOJMMYIO [UJIMHY ONTOBOJIOKOHHOTO Kalenss Wih Tpedyemble
pa3Mepbl rapaxa Jisi aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JUHUS B U3ydeHMH TreoMmeTpuu. [lpu pemeHun 3anad MpaKkTUYECKOTO XapakTepa
OoOydJaroImMiCs yYUTCS CTPOUTh MaTEeMaTHYECKHE MOJEIH pealbHBIX >KU3HEHHBIX
CUTyallui, TPOBOJUTH BHIYHCICHUS M OICHUBATh aJCKBATHOCTh TOJYyYEHHOTO
pe3yJbTara.

Oco6eHHOCTh y4eOHOTro Kypca YriayOJ€HHOT0 U3yUYEeHHSI TEOMETPUM COCTOUT B TOM,
YTO 00yyYaroluecs He MPOCTO 3HAKOMATCS C ONPEEAEHHBIMU MOHATUAMH, & YBEPEHHO
oBiageBaloT UMH. CyLIECTBYIOIME TEMbl MPOTrpaMMbl 0a30BOro Kypca I'€OMETpHUU
U3y4yalTcs Ha OoJiee TIIyOOKOM YpoBHE, a oOydaroliuecsi MPUOOPETaloT yMEHUs,
MOMOTalOIIMe UM YBEPEHHO NMPUMEHSATh CBOM 3HAHMS HE TOJIBKO B MaTeMaTHKEe, HO U
B CMEXKHBIX MIpeIMeTax, MPex/ie BCero pu3nke 1 MHPOpMaTHKE, a TAKXKE MOJIb30BATHCS
MOJTyYE€HHBIMH 3HAHUSMH TP PEIICHUN MTPAKTUYECKHUX 3a71ad.

CornacHo yueOHOMY Mm1aHy B 7—9 Kilaccax u3ydaeTcs yriryOnéHHbIN yueOHbI Kype
«I"eomeTpus», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIE pa3leibl COJEP>KaAHUS:
«Hauana reomerpum», «TpeyroabHUKN», «OKpPYKHOCTBY, «YUeThIPEXYTOIbHUKNY,
«Ilomobuey, «dmeMeHThl TpuroHoMeTpumn», «Ilnomanmny», a Takke «MeToa KoopauHaT,
«Bektops», «IIpeobpazoBaHust TUIOCKOCTH.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX [UIi H3Yy4YeHHs Y4eOHOro Kypca
«I"eometpus», — 306 yacoB: B 7 kiacce — 102 ydaca (3 yaca B Hezel0), B 8 Kiacce —
102 gaca (3 yaca B Henentw), B 9 kinacce — 102 gaca (3yaca B HeJleO).
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COJAEPKAHUE OBYUEHMUA

7 KJIACC

Hauaja reomerpun

HcTopust BOSHUKHOBEHUS U Pa3BUTHS reoMeTpur. HadabHbIe MOHATHSI TEOMETPUU.
Touka, mpsimas, otpe3ok, ayd. [loHarne o0 akcuome, TeopeMme, J10Ka3aTeNbCTBE,
ONPEICTICHUY.

B3anmHoe pacnosioxkeHne TOYeK Ha mpsAMon. IM3mepeHue [IMHBI OTpe3Ka,
PACCTOSIHUE MEXIY TOYKAMM.

[TonymnockocTs n yrois. Buael yrios. 3smMepenne BennurH yrioB. BepTukanbHbie
Y CMexXHbIe yIiibl. [TapajuienbHble U epreH AuKYJIpHbIE IpsiMble. PaccTosiHuEe OT TOUKH
J10 TIpsiMoi. buccekTtpuca yria.

Jlomanas. Buasl nomasbix. JlnmuHa gomanou. MHoroyroneHuku. Ilepumerp
MHOT'OYTOJIbHUKA. [IOHATHE O BBIMTYKJIBIX U HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBrUuHBIE PEACTABICHUS O PABEHCTBE (PUTYP, UX PACIIONOKEHUU, CHMMETPHUHU.

[Ipocrenimue noctpoeHus. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOEHHU.

TpeyroabHuku

Buapsl  TpeyrosbHUKOB:  OCTPOYTOJBHBIE, IPAMOYIOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEAPEHHbIE, pABHOCTOPOHHUE. MennaHna, OMcceKTprca U BbICOTAa TPEYTOJIbHUKA.

PaBenctBo  TpeyronpHukoB. IlepBelii ®  BTOpOM IIPU3HAKH  PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOeIpeHHbIE TPEYroJbHUKA W WX CcBoMcTBa. [Ipm3Hak
PaBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbLHUKOB.

CooTHomIEHUST MEXAYy CTOPOHAMM MW yINIAMH TpeyroibHuka. HepaBeHCTBO
TpeyroJibHruka. HepaBeHCTBO O INIMHE IOMAHOM.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OceBOM cumMmerpuu. I[lpumepsl
CUMMETPHUH B OKPYKAIOLLEM MUPE.

IHapanienbHbie npsivbie. CyMMa yriioB MHOTOYTOJIbHMKA

[TapamienbHOCTh MPAMBIX, UICTOPUUECKHUE CBEIICHUS O TTocTyJiate EBkinaa u o ponu
JlobaueBCKOTO B OTKPBHITUM HEEBKIHUIOBOM reomeTpunu. CBOWCTBA W MpPU3HAKU
napajuieNibHbIX NnpsmbiX. CyMMa YIJioB TPEyrojbHHKA. BHEIIHME YTkl TPEyroibHUKA.
CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEHIHHMX YTJIOB BBIITYKJIOTO
MHOT'OYTOJIbHUKA.

IIpsiMOyTroJIbHBIE TPEYTrOJbHUKH

[Ipu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TpPEYroJibHUKOB. llepnenaukynsap u
HakJIOHHas. CBOMCTBO MeAMaHbl MPSMOYTOJIBHOTO TPEYrOJbHUKA, HPOBEAEHHOM
K runoTenyse. [IpsAMoyroabHelil TPEYyroNbHUK ¢ yriaoM B 30°.

Okpy:xHOCTH
[ToHATHS OKPY’KHOCTH M KpYyra. DJIEMEHTHI OKPY>KHOCTH U Kpyra: LEHTp, paauyc,
IAaMeTp, XOopAa, UX CBOWCTBA. B3auMMHOE pacrionoXeHHe OKPYKHOCTH W IPSIMOM.

53



OepnepanbHas padboyas nporpamma | Marematuka. 7-9 xnaccel (yriryOJ€HHBIH YPOBEHB)

KacarenbHas u cekymas K oKpy’HOCTH. OKpY»KHOCTb, BOIUCaHHas B yroJdl. [Ipocrelimme
IIOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue mecTa TOYeK

[TonsiTue 0 TeOMETPUUYECKOM MecTe TouekK. [Iprumepbl reoOMeTpUYECKUX MECT TOUYEK
Ha TUIOCKOCTU. buccekTpuca yria ¥ CEepeIuHHBIM MEePHEeHIUKYISP K OTPE3Ky Kak
reoMeTpudeckrue Mecta Touek. OnucanHas OKpyKHOCTb TPEYTroJbHUKA, €€ eHTp. MeTo
Tr€OMETPUYECKUX MECT TOUYEK MPHU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

ITocTpoenusi ¢ NIOMOIIbIO HUPKYJISA U JTUHEHKH
Hctopuueckue cBeneHusi. OO0CHOBaHUS MPOCTEUIINX MOCTPOSHUH, ATambl 3a4a4u
Ha MOCTPOEHUS, pEIICHNE 3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U JTMHEUKOM.

8 KJIACC

YerbIpEéXyroJabHUKH

[Tapannenorpamm, ero nNpu3HaKu U cBorcTBa. [IpaMoyroabHuK, poM0, KBaapar, UxX
NpU3HAKK U cBoicTBa. Tpanenus. PaBHoOeApeHHas Tpanenus, €€ CBOMCTBA U MPU3HAKHU.
[IpssmoyrosbHas Tpanenusa. CpeaHss TUHUS TPANlCHNH.

CpenHsiss J1HMHMS TpeyroibHUKa. MeTon yaBOEHHS MEIWAHbl TPEYrOJbHUKA.
Teopema o0 nepecedyeHnur MeIaH TPEYTroJIbHUKA.

Teopema daiteca, Teopema 0 IPONOPLUMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL TPOU3BOJIBHOTO YETBIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

ITopoOue

[Togobue TpeyronbHUKOB, Kod3pduiment mnonodus. I[lpusnaku momOOUS
TPEYroJbHUKOB. [I[puMeHeHne 01001 TPU PENICHNH TEOMETPUIECKIX M MMPAKTHYECKUX
3a/ad.

ILnomaan

ITonsarue o mmomraan. CBoicTBa muIomaael reomerpuueckux guryp. Ipocreitmme
dbopmysibl I TUIONMIAAM TPEYTOJbHUKA, MapajjieorpaMma, pomba U Tpamneluu.
[Tnomanau noxoO6HBIX Guryp. OTHOIIEHHE TIOIIAAeH TPEYTrOJIbHUKOB.

Teopema Iludgaropa
Teopema Iludaropa. Ilpumenenne teopembl I[ludaropa mnpu pemeHun
MPaKTUICCKUX 3a]1a4.

JIeMEeHThI TPUTOHOMETPHH

CuHyC, KOCHMHYC, TaHI€HC M KOTaHT€HC OCTpPOro yriia MpsSMOYTOJIbHOTO
TpeyrojibHUKa. TpuroHomerpuueckue (Qynkuuu yrimoB B 30° 45° u  60°
[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTr0JbLHUKH, CBA3AHHbIE C OKPYKHOCTHIO
BrnucanHble M LEHTpaNbHBIE YIJIbl, YTOJd MEXKIY KacaTelIbHOW M XOpPAOW. YTJIbI
MEXy XOpAaMU U CEeKyIUMMU. BIucaHHbIe U ONMCAHHBIE OKPYKHOCTH TPEYTOJbHHUKA
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U 4eThIpEXyrojabHuku. CBOMCTBA M TMPU3HAKK BIMCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacrnionoxenue nByX OKpyxkHocTted. Kacanue okxpyxkHocTeil. OO6miue
KacaTeJIbHbIE K JBYM OKPYHOCTSIM.

9 KVIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocunyc, Tauredc yrioB ot 0° no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToxkAecTBO. DOpMyInbl NpUBEAcHUA. Pelenne TpeyroibHUKOB. Teopema KOCUHYCOB U
TEOpEMa CHHYCOB. PelieHue mNpakTUYeCKUX 3a7ad4 C KCHOJIb30BAHHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Pellienne 3a1a4 reoOMeTpUIECKON ONTHKH.

Tpuronomerpuyeckue GhopMyJIbl A TUIONIAJAN TPEYToJbHUKA, TapaJlieIorpaMmma,
pomba, Tpamenuu. @opmymna T'epona. @opmyna  IUIOHMIAAM  BBIMYKIIOTO
YEeTBIPEXYTOJIbHUKA.

IHoxo0ue TpeyroibHUKOB

Xopabl U MOAOOHBIE TPEYTrOJbHUKKA B OKPYKHOCTH. Teopema O MpOU3BEICHHUH
OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUH OTPE3KOB CEKYIIMX, TEOpPEMa O KBaJpare
KacareapHOH. [IprMeHeHre Mpu peleHnn TeOMETpUYECKUX 3anad. TeopeMbl UeBbl U
Menenas. [lonstue o roMmoTeTny.

MeTtoa KoOpaAUHAT

VYpaBHeHUEe TPsIMON Ha MIIOCKOCTH. YTJI0BOU KOA(PPHUIIMEHT U CBOOOIHBIN YIIEH, UX
reOMETPUYECKUN CMBICI. [lapanienbHOCTh M MEPHEeHIUKYISPHOCTh MPSIMBIX (Uepe3
YTII0BOM KO3 UILIUEHT).

YpaBHEHHE OKPYKHOCTH. HaxoxkaeHue IepecedeHruii OKPYKHOCTEU U MPSIMBIX
B koopauHarax. Dopmyna paccTogHUS OT TOYKM J0 mnpsMou. [liomans
napajiesiorpaMmMa B KOOpJAMHATaX, TMOHATHE 00 OPUEHTUPOBAHHOW ILIOIIA[IH.
[IpumeHeHne MeToAa KOOpPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T'€OMETPUUYECKHUX
3a/1ayax.

BekTops!

Bektopst Ha mnockoctu. CloKeHHE U BBIYMTAHHE BEKTOPOB — IMIpaBUIIA
TpEeyrojbHUKa M MapajuiesorpamMma. YMHOXKEHHE BeKkTopa Ha 4yuciio. KoopauHarbl
BekTopa. CrokeHWe U BBIUMTAHHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHUCIO
B KoopauHartax. [[pumeHeHre BeKTOpOB B pu3uke, IIEHTP Macc.

[Tonsitue o 6a3uce (Ha MWIOCKOCTH). Paznoxenus: BekTopoB no 6asucy. CkansipHoe
NPOU3BEICHUE BEKTOPOB, TE€OMETPUYECKUN CMBICI M BBIpaXEHHE B JIEKapTOBBIX
KoopauHatax.  JuctpuOyTHBHOCTH  CKajsipHOTO  mpou3BeneHus.  CkanspHoe
Ipou3BelleHUE U IMpoeurpoBanue. [IpuMeHeHne CKalasipHOTO NMPOU3BEACHUSI BEKTOPOB
JUIS HAXOXJIEHUSA JJIMH M yrioB. PerieHne reoMeTpuyecKux 3aiad € IMOMOIIBIO
CKaJISIPHOTO TIPOU3BEICHUSI.

55



OepnepanbHas padboyas nporpamma | Marematuka. 7-9 xnaccel (yriryOJ€HHBIH YPOBEHB)

JJIMHA OKPYKHOCTH M IIOLIAAb Kpyra

[IpaBuibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yIjla, BBIYHCIEHUE JUIMH Iyr OKpyKHOcTed. Ilnomanes kpyra, cexropa, CEerMeHTa.
HcTopuueckue cBeleHUsI 00 M3MEPEHUHU JUTMHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

JIBHKEHUSA IJIOCKOCTH

LentpanbHas cummetpus. LlentpansHo-cummerpuunbie purypsl. [loBopot. OceBas
cummeTpusi. OUrypbl, CHMMETPUYHBIE OTHOCHTEIIBHO HEKOTOpOU ocu. [lapamtenbHbii
IIEPEHOC.

[TonsTre nBMXXEeHUS U ero cBoicTBa. PaBeHcTBO (uryp. IlposBaeHus cummerpun
B INPUPOJE, IKHUBOIMCH, CKYyJIBOTYpe, apxurekrype. Kommosunuu IBHKEHHN
(npocteiimue npuMepsl). [IpumeHeHne B reoMeTpUYECKUX 3aadax.

HPEIMETHBIE PE3YJIbTATbBI

K xoHIiry o0yuenust B 7 kiacce 00y4aromuics MOJyUUT CIETYIONINE PEAMETHBIC
pEe3yIbTaThI:

Pacno3naBaTh M3yueHHBIC TeOMETpUUYECKHE (UTYpPBI, ONMPEACIATh WX B3aHMHOC
pacrojoXeHue, Hu300pakaTh TeOMETpUYECKHe (UTYphI, BBINOJHATH YEPTEKHU
[0 YCIOBHIO 3a1add. M3MepsTh JWMHEWHBIE W YIJOBBIC BEIWYMHBL. Pemarh 3amaun
Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

JlemaTe NPUKKIKY W OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MMPEAMETOB B PEAIbHOU
JKU3HHU, pPa3MEpPOB MPUPOAHBIX OO0BEKTOB. Pasznmuuath pasMepbl 3THUX OOBEKTOB
T10 MOPSIAKY BEJIMYUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECCKUM 3a/1a4aM.

[Tonb30BaThCs NIpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, UCTIOJIB30BATh MPU3HAKUA U
CBOMCTBA PaBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpoBOANTE JOTHMYECKUE PACCYXKICHUS C HCHOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp30oBaThCs  NpU3HAKAaMU  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMAHbI, MPOBECAEHHON K TUIIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA,
B PEIICHUU FT'€OMETPUUECCKUX 3a/a4.

Onpenenars NapajIeIbHOCTh TPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE OOpa3yeT
¢ HuUMHU cekymas. OnpenensiTh MapajyieNbHOCTh MPSAMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemrats 3aaum Ha KieT4aToM Oymare.

[IpoBOUTH BHIUMCIEHUS W HAXOJUTh YHUCIOBbIE U OyKBEHHBIC 3HAYCHUS YTJIOB
B TEOMETPUYECKUX 3aJayax C MCIOJB30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB
U MHOIOYTOJIbHUKOB, CBOWMCTB  yIJIOB, OOpa30BaHHBIX TMpU  I[E€PECCUCHUU
JIBYX TapaJlyIeIbHbIX NPSMBIX CEKyIIe. PemaTh mpakTuueckre 3aauu Ha HaXO0XKICHUE
YIJIOB.
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Brnanetrs nonsitueM «reomerpuueckoe Mecto Touek» (nanee - ['MT). Onpenendarsb
OMCCEKTPUCY yTJIa U CEPEAMHHBIN MeprneHAuKYIsIp K oTpe3ky kak ' MT. Ilonas3oBaThes
nonstuem I'MT mnpu nokazarenbcTBE reOMETPUYECKUX YTBEPKACHUM U IIPU PELICHUN
3a/1ay.

@opMyJIMpOBaTh ONPEACIICHUS OKPYKHOCTH W Kpyra, XOpAbl U AUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH ITU
CBOWCTBA IIPU PEIICHUM 3aa4.

Branets moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ meHtp. Jloka3plBaTh M HCIOJIB30BAaTh (PAKTBI O TOM, YTO OMCCEKTPHCH YTJIOB
TPEYTOJbHHUKA TIEPECEKAIOTCA B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHON TOYKE.

Brnaners mnoHATMEM KacaTeIbHOW K OKPY/KHOCTH, IIOJB30BaTbCS TEOPEMOU
0 NEpPHEHIUKYJIIPHOCTU KacaTelIbHOW M paanyca, NPOBEIEHHOIO K TOYKE KAaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, IPOBEACHHBIX U3 OAHOU
TOYKH, U IPUMEHSTH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIoKa3pIBaTh M NPUMEHSTH NPOCTEUIINE T€OMETPUUECKUE HEPABEHCTBA, IOHUMATh
UX IIPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C TOMOINBI0 LUPKYJIS M
JIMHEWKHU.

K xoniry o6yuenust B 8 kiacce 00y4aromuiics MogyduT CICTYIONINE IPEAMETHBIC
pe3yJIbTAThI:

Pacno3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, ITOJIb30BaThCS
VX CBOMCTBAMU MPHU PEUICHUHN T€OMETPUUECKHX 3a/1a4. Pa3muyaTe npu3Haku U CBOMCTBA
napajiesorpaMmma, pom06a u mpsMOyTOJbHUKA, JOKA3bIBaTh UX U YBEPEHHO MPUMCHSITH
IIPU PEIICHUU TEOMETPUYECKUX 3a/1ad.

Hcnonb30BaTh CBOMCTBA TOYKH MEPECCUCHUS MEMaH TPEYrodbHUKaA (IIEHTpa Macc)
B peIIeHNH 3a/a4.

Brnaners moHaTHEM cpeaHel JMHUU TPEYTroJIbHMKA M TpaIeluH, TPUMEHITh HUX
CBOKMCTBa TIPH pEIICHUU TEOMETpHUYEeCKUX 3aaad. Mcmomb3oBaTh Teopemy Dameca u
TEOpEMY O MPOTIOPITMOHANBHBIX OTPE3KaX, MPUMEHITh X JUIS PEIICHUS PAKTUICCKUX
3aj1ad4.

Pacmo3naBaTh MeHTpaIbHO-CUMMETPUYHBIE (PUTYPBI U MUCTIOJIB30BaTh UX CBOMCTBA
IIPU PEIICHUU 3a/1a4.

Brnagers moHSATHSMH TIOA00MS TPEYrOJbHUKOB, KOIPUIIMEHTAa MOJ00us,
COOTBETCTBEHHBIX JJIEMEHTOB IOJAOOHBIX TPEYTrOJIbHUKOB. VIMETh TIpencTaBlICHHUE
0 mpeoOpa3oBaHMM TOA00OMS M O MOAOOHBIX (urypax. [lomp3oBaTbes MpU3HAKAMU
MoJI00MsT TPEYTOJBHUKOB TIPU PEIICHWHW TEOMETPUYECKUX 3anad. JlokasplBaTh U
MPUMEHATh OTHOIIEHHUS IPOMOPIIMOHAIILHOCTH B TPAMOYTOJIBHBIX TPEyTOJIbHUKAX.
[TpumeHnsaTh mogo0ue B MPaKTUIECKUX 3aavax.
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BrIBOIUTE ¥ MCMOIB30BaTh MPOCTEHIIIE (DOPMYJIIBI IS TUIONMIANA TPEYTOJIBHHKA,
napajuiesorpaMmma, pom0oa u Tpaneuuu. Beraucnars (pa3iuuHbIMU CIOCOO0aMM) TJI0IIA L
TPEyrojbHUKAa W IUJIOMAJAM MHOTOYTOJNBHBIX (QUryp (IOJNB3YACh, /1€ HEOOXOAUMO,
KAJIbKYJIITOPOM). 3HaTh  OTHOILIEHHE  IUIOmMAAe  MOJoOHBIX  Guryp U
MPUMEHSTh MPU pEUICHUH 3anad. [I[puMeHATh MONy4YyeHHbIE YMEHHUS B MPAKTHUYECKHUX
3aayax.

[Tonp3oBaThess  Teopemoii [lmdaropa s pemeHus TEOMETPUYECKUX |
npakTUyeckux 3afady. CTpOUTh MAaTEMaTHYECKYH) MOJIENb B MPAKTUYECKUX 3a/]ayax,
CaMOCTOSTENIBHO JeNaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIME JUTUHBI.

Biianets noHATHEM BIIMCAaHHOTO M LEHTPAIBHOTO YTJIA, YIJIa MEXKy KaCaTeJIbHOU U
XOpZIOM, OMMMCAaHHOM M BIIMCAHHOM OKPY’KHOCTH TPEYIOJIbHMKA M YETHIPEXYTIOJIbHUKA,
IIPUMEHSTh UX CBOMCTBA PU PEILICHUH 3a1a4.

[IprMeHATh MOTyYEeHHBIE 3HAHUS HA PAKTUKE — CTPOUTHh MATEMATUYECKUE MOJCIIH
JUI  3aJa4d  peajbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOLIME  BBIYMCIICHHUS
C NpPUMEHEHHEM TMOoA0OMS U TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

K koniry o0yueHust B 9 kiacce oOy4aromuiics MOIYUUT CIEAYIONIUE MPEIMETHBIC
pE3yJbTaThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HaXOJIUTh C HX
MOMOIIBIO  PAa3JUYHbIE DJIEMEHTHl MPSIMOYTOJILHOTO TPEYroJbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB»). HaxoauTh (C MOMOIIBIO KaIbKYJATOpa) JJIUHBI U
YTJIBI JI7151 HETAOJIMYHBIX 3HAUCHUN.

[Tons3oBaThcs QopMysiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM ISl HAXOXICHHS COOTHOLICHUH MEXIYy TPUTOHOMETPUUECKUMU
BEJINYNHAMU.

Jloka3plBaTh TEOpEMY CHHYCOB H TEOPEMY KOCHUHYCOB, IIPUMEHATH UX
JUIS HAXOXKIACHUS PA3IUYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY),
IPY PELICHUU T€OMETPUUYECKUX 3a7ad. [[puMeHsATh nojlyyeHHbIE 3HAHUS MPU PELLICHUU
MPAKTUYECKUX 3a7ad.

[IpyMeEHSITP TPUTOHOMETPUIO B 3aJa4ax HAa HAXO0XKJACHWE IUIOLIAIHW, BBIBOJIUTH U
BIAJCTh TPUTOHOMETPUYECKUMHU  ¢dopMyramMu Il TUIOMIA[A  TPEYroJbHUKA,
napasuiesiorpamMmma, pomoOa, Tpamelyy, BBIBOJUTh U MPUMEHATH (popmyny ['epoHa u
dbopmMyTy JJIs TUTOIIAIM BBITYKIIOTO Y€THIPEXYTOIBHUKA.

HNmets npeacTaBieHue 0 TOMOTETUH, IPUMEHSTH B IPAKTUYECKUX CUTYaLIUSIX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas mpu pelieHuu 3aaad.

Hcnonb30BaTh TEOpEMBbl O BIMCAHHBIX yTilax, yIriax MEXAY XopJaMu (CEKYIIUMH )
U yIjle MEXAy KacaTelbHOW M XOPAOW MpPHU PEUICHUH TE€OMETPUYECKUX 3ajad.
JIloka3bIBaTh U MPUMEHATH TEOPEMBI O MPOU3BEACHUN OTPE3KOB XOPA, O MTPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTelIbHOM.
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Bnagers moHsTHEM KOOpAMHAT HA IJIOCKOCTH, pabOTaTh C ypaBHEHUEM MPSMOIL
Ha TUIOCKOCTH. BrianeTs MOHATHSMH YTJIOBOTO KOA(pUIMEHTa U CBOOOIHOTO 4JICHA,
MOHUMATh UX TEOMETPUUECKUIA CMBICI U CBSA3b YTIOBOT0 KO3(pPHIIMEHTa C BO3paCTaHUEM
U yObIBaHMEM JMHEHHOW (QYHKIHMH. YMETh peliaTh METOJOM KOOpAHMHAT 3a/JayH,
CBSA3aHHBIE C MAPAUICIBHOCTHI0 M NEPIEHAUKYJSPHOCTHIO NPSIMBIX, MEPECEUEHUEM
IPSIMBIX, HAXOXKJAECHUEM TOUYEK ITEPECCUEHHUS.

BbIBOIUTE U BIAJAETh YPABHEHUEM OKPY>KHOCTHU. VICHOIB30BaTh METOA KOOPIAUHAT
JUIS HAXOXJACHUSA TIEPECeUCHU OKpYXKHOCTeH u TmpsaMbIx. Bragets Qopmynamu
pPAcCTOSIHUS OT TOYKH JI0 MPSIMOM, IJIOIIAAU MapajulesiorpaMMa B KOOpAUHATaX, UMETh
NOHATHE 00 OpUEeHTHUpOBaHHOW momanu. I[lomp30BaThcss METOAOM KOOPIWHAT
Ha IUIOCKOCTH, PUMEHATh €ro MPU PEUIEHUH F€OMETPUUYECKUX U MPAKTHYECKUX 3a]1ay.
[IpuMeHsATh METOJ KOOpPAMHAT B IPAKTHKO-OPUEHTUPOBAHHBIX TIE€OMETPUYECKHX
3aja4ax.

Branets noHsATHEM BEKTOpa. YMETh CKJIAaAbIBATh U BHIYUTATh BEKTOPBI, YMHOXKATh
Ha 4YHUCJO, BIAAETh NpaBWIaMH TPEYroJbHUKA M Napajuiesorpamma. Bragets
NPaKTUYECKUMH MHTEPIPETALUSIMHU BEKTOPOB. YBEPEHHO MOJb30BaThCS KOOPAMHATAMU
BeKTOpa. BiianeTs cokeHneM 1 BBIYMTAaHHEM BEKTOPOB, YMHOKEHUEM BEKTOPA HA YUCIIO
B KOOpJIMHATAX.

Nmetr mpencraBienne o 0Oa3uce (HA TIUIOCKOCTH). PackianbiBaTh BEKTOPBI
no ©Oasucy. PacknaapiBaTh BEKTOphl CHJI € T[OMOUIBIO MPOEUUPOBAHUS H
TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpUMeHATh MOy4eHHbIE 3HAHUS B MPOCTEUILINX
(bu3nUecKux 3aaaydax.

Brnagere TOHSATHEM CKalsipHOTO MPOMU3BENCHHUS BEKTOPOB, ITOHUMAaThb €ro
T€OMETPUYECKUI CMBICII U YBEPEHHO MOJIb30BAThCS €r0 BBIPAKEHHEM B JE€KAPTOBBIX
KOOpJIMHATaX. 3HaTh JUCTPUOYTUBHOCTH CKAJIAPHOTO MPOU3BEACHUS U €ro CBS3b
¢ nmpoeuupoBaHueM. [IpuMeHITh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB JJIsl HAXOXKIACHUS
JUIMH U yrioB. Pemats reoMeTpuyeckre 3ajauu ¢ TOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUS.
Hcnonb30BaTh CKaJsipHOE MPOU3BEIECHUE BEKTOPOB B alNreOpandyeckux U (PU3MYecKux
3aja4ax.

Bragers NOHATUSIMU PABUIILHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, IJTUHBI
YT OKPYXXHOCTH W PaJUaHHON MEphI yIila, BBIYUCIATh MUIOMIAlb KPyTra U €ro yacTei.
[Tonumate cmbic 4yucna 7. [IpUMEHSTh MOJyYEHHbIE YMEHHSI TpPU PEIICHUU
PaKTUYECKUX 3a/1a4. 3HATh UCTOPUUECKHUE CBEJICHUS 00 U3MEPEHUH JJIMHBI OKPY>KHOCTH
U TUTOLIAAM KpyTa.

Nwmeth mpeacTaBieHue O MpeoOpa30BaHUU IJIOCKOCTH, O JIBMXKEHHsIX. Haxonutb
OCH, LEHTPhl CHUMMETpUU (UTyp, UEHTPHl TOBOPOTA, HAXOAUTH KOMIIO3UIUU
npocredmux mnpeoOpa3oBaHuidl. [IpUMEHSATh NBMXKEHMS IJIOCKOCTH TMPU pPEUICHUH
reOMETPUYECKUX 3a/1ay.

[IpuMeHATh MoTyYeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEeMaTUYECKHE MOJIEIH
JUISL  3aJa4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOUIME BBIYMCIICHUS
C TMpPUMEHEHUWEM TMOoJA00Us M TPUTOHOMETPUYECKUX (PYHKIMI (TOJB3YsCh, Te
HE0O0XO0IMMO, KAJIbKYJISITOPOM).
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7 KJIACC
HasBanwue paznena KonuuectBo OcHOBHBIE BUJIBI ICSITEILHOCTH
OcHOBHOE coziep>KaHne
(Templ) Kypca 4acoB 00yJaromuxcs
Hauvana reometpun. 28 HcTopusi BOSHUKHOBEHUS U 3HAKOMUTBHCS C UCTOPUEN pa3BUTHUS

[Ipocrenimue
reOMETPUUECKUE (PUTYPBI

1 uX cBoicTBa. I3MepeHnue
r€OMETPUYECKUX BEIIMYHH

Pa3BUTHUS TEOMETPHH.
HavanbHble NOHATHS TEOMETPUU.
Touka, npsimMasi, OTPE30K, JIyY.
[Tonstue 06 akcrome, Teopeme,
JIOKA3aTeNIbCTBE, ONPENEIICHNUH,
CBOMCTBE, IPU3HAKE.

B3anMHOe pacnoioxkeHUe TOUEK
Ha npsMou. M3mepenue JIHbI
OTpE3Ka, pPACCTOSIHUE MEXKIY
TOUYKAMH.

[TonymockocTs U yrou. Bussl

yrioB. I3Mepenue BemurH yIiioB.

BepTtukanbHble U CMEXKHBIE YIUIBI.
[TapannenbHbie U
NIEPIIEHANKYJIAPHBIE IIPSMBIE.
buccekrpuca yrna.

JlomaHnas. Buapl nomaHbIX. [[imHa
JIOMaHOW. MHOTOYTOJIbHUKH.
IIeprmeTp MHOTOYTOJIBHUKA.

r€OMETPUH, IPUMEHEHUEM I'€OMETPUN
B PEAIBHOM KU3HHU.

@opMyIIMPOBATH OCHOBHBIE ITOHSATHS,
ONPENIEIICHNS U aKCHOMBL.

Pacnio3HaBaTh U3y4eHHbIE
r€OMETPUYECKUE PUTYPBI, ONIPEAEISITH UX
B3aMMHOE PaCIIOJIOKEHUE, BBITIOJIHATh
YepTEXK 0 YCIOBUIO 3aa4U.

N3MepsATh TMHENHBIE U YTIIOBBIE
BEJINYNHBI TEOMETPUUECKHUX U
MPaKTUYECKUX OOBEKTOB.

OrnpenensaTe «Ha I1a3» pa3Mepsbl peaIbHbIX
00BEKTOB, MTPOBOJIUTH I'PyOYIO OLIEHKY UX
pa3MepoB.

Pewrars 3a7aun Ha BBIYUCIIEHUE 1JIMH
OTPE3KOB U BEJINYUH YTJIOB.

Pemars 3a1aun Ha B3aMHOE
pacnojaokeHNe reOMETPUIECKUX PUryp.
[TpoBoauTh Ki1accU(UKALNIO YIIIOB,
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[TonsiTHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
NHCTpyMEHTBI 1151 U3BMEPEHUN U
ITOCTPOEHUN

BBIYMCIIATD JIMHEWHBIE U YIJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOTUMBIE
JIOKA3aTEIIbHBIE PACCYKICHUS.

BbruncisaTh mepuMeTpsl MpoCcTenImx Guryp,
JIOMaHbIX.

Pa3nuyaTe BRIMYKIIbIE M HEBBIITYKIIBIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
[IpoBoauTE MpOCTENTIIE TOCTPOEHHUS U
MU3MEPEHUS C TIOMOLIBI0O HHCTPYMEHTOB

TpeyrospHUKN

19

Menauana, GuccekTpuca 1 BbIcoTa
TPEYTOJIbHUKA.

PaBeHCTBO TpeyroJIbHUKOB.
IlepBblii 1 BTOPOU ITPU3HAKH
PaBEHCTBA TPEYTIOJIBbHUKOB.
PaBHOOEIpEHHBIE TPEYTOIBHUKU U
ux cBoiicTia. [IpusnHak
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
TpeTuit mpu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

Durypsl ¢ 0CEBON CUMMETPUEM.
[Ipumepsl cummerpun

B OKPY>KaIOLIEM MHPE

Pacno3HaBaThe napsl paBHBIX
TPEYTroJbHUKOB Ha FTOTOBBIX YepTEkKaX
Y Ha KJIeT4aTor Oymare (C ykazaHuem
MIPU3HAKOB).

Onpenensitb napbl paBHBIX TPEYTOJIBHUKOB
B T€OMETPUUYECKUX KOH(PUTyparusix
(c ykazaHueM MpU3HAKOB).

BriBonuTsk cienctBus (paBeHCTB
COOTBETCTBYIOIIMX AJIIEMEHTOB)

U3 PaBEHCTBA TPEYTOJHLHUKOB.
Hcnonp30Bath NpU3HaKU paBEHCTBA
TPEYrOJbHUKOB B PELICHUH
reOMEeTPUUYECKUX 3a/1a4.
dopMyIupoBaTh ONpeACTICHUsS
OMCCEKTPHUCHI, BBICOTHI, METUAHBI
TPEYTroJbHUKA; CEPETUHHOTO
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NEPHEHANKYJISIpa OTPE3Ka; epuMeTpa
TPEYroJbHUKA, OCH CHMMETPUH (QUTYPBHI.
Pacnio3naBaTh GUrypsl ¢ 0ceBoit
CUMMETPUEMN.

Pa3znuyarh NOHATHSA CBOWCTBA U IIPU3HAKA,
(GopMyJIpPOBaTh COOTBETCTBYIOIINE
JIOTUYECKHE YTBEPKIACHMUSL.

Jloka3bIBaTh U IPUMEHSTH CBOIICTBA U
MPU3HAKU PaBHOOEAPEHHOTO
TPEYTOJbHUKA B PELIICHUH
reOMETPUUYECKUX 3a/4a4.

CtpouTs yepTeku, pemarh 3a/1a4u

C TIOMOIIBIO HAXOXKICHHS PAaBHBIX
TPEYrOJbHUKOB.

Hcnonb3oBath HU(pOBBIE peCypChl

JUUIS TOCTPOEHUM U UCCIIEIOBAHUS CBOMCTB
U3y4yaeMbIX (UTyp U KOH(UTypaLuid

[TapannensHOCTh. CymMma
YIJIOB MHOTOYTOJBLHUKA

15

[TapamienbHOCTB IPSMBIX.
CBoucTBa M IPU3HAKU
NapaJlJIEbHBIX IPSIMBIX.

CyMMa yTJI0B TPEyTrOJbHUKA.
Bueminue yriibl TpeyrojabHUKA.
CyMMa BHYTPEHHUX YIJIOB
MHOTOYTOJIbHUKA U BHELTHUX YTJIOB
BBIMYKJIOT0 MHOTOYTOJIbHUKA

@opMyIMpPOBATh MOHATUE MAPATIIETBHBIX
MPSIMBIX, HAXOJIUTh MPAKTUYECKUE
MIPUMEDPBL.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHUS
reOMETPUH, ATHIM IOCTyJIaTOM EBKIH 1A,
3HaueHueM padot JlobaueBckoro.
N3yuaTh CBOMCTBA yTI0B, 00pa30BaHHBIX
MIPU [EPECEUCHUH TTapaslIeIbHBIX MPSIMBIX
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CEKYILIEH.

[IpoBoIUTh JOKA3aTEIHCTBA
napajyieIbHOCTU JIBYX MIPSIMBIX

C IOMOIIBIO YIJIOB, 00pa30BaHHBIX

MIPU [IEPECCUCHUH ITUX MPSIMBIX TPEThen

IIPSAMOM.
Pa3znuuatek cBOMCTBA M IPU3HAKU

[1apaJuIeJIbHBIX MPSAMBIX, IPUMEHATH UX
IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.
BrIunciATs CyMMY YIJIOB TPEYTOJIBHUKA,

CyMMY BHYTPEHHUX YTJIOB
MHOT'OYTOJIbHUKA U BHEIIHUX YIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.
Haxonuth uncioBbie U OyKBEHHBIC
3HAYEHHUS YTJIOB B TEOMETPUUECKUX
3a71a4ax ¢ UCIIOJIb30BAHUEM TEOPEM
0 CyMME€ YTJIOB TPEYrOJIbHUKA U
MHOTOYT'OJIbHUKA.

[IpuMeHSTh MOTy4YeHHBIE 3HAHUS
[IPY PELICHUU F€OMETPUUECKUX
3a1a4y

IIpssmoyrosibHBIE
TPEyroJIbHUKH

[Ipu3Haky paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[leprieHIUKYISIp ¥ HAKJIOHHAS.
CBOMCTBO MEIMAHBI

Jlokxa3bIBaTh NpU3HAKHU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Ornpenensate napel paBHbIX
NPSMOYTOJIBHBIX TPEYTOJIbHUKOB
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MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA,
MIPOBEAEHHOM K TUIIOTEHY3E.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriiom B 30°

Ha KJIeT4aToi Oymare u B reOMETPUYECKHUX
KOH(pUrypauusx (¢ ykazaHuem
MIPU3HAKOB).

Hcnonbs30BaTh NPU3HAKK PAaBEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPaBEHCTBO O HAKJIIOHHOM U
NEPHEHANKYJIAPE B PEILICHUH
reOMETPUYECKUX 3a/]aY.

Jlokxa3bIBaTh CBOMCTBO MEIMAHbI
MPSAMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBENEHHON K TUIIOTEHY3€E, U
COOTBETCTBYIOIINI IPU3HAK; CBOWCTBA U
IIPU3HAKHU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

c yriom B 30°.

[IpuMeHATH MOJTyYeHHbBIC 3HAHUS

MIPU PENICHUU T€OMETPUUECKUX

3ajad4.

Pemats 3a1aum Ha IprMEHEHNE CBOMCTB
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NOTYyYECHHBIE 3aa41

MIPY PELICHUU MPAKTUYECKUX

3aja4

I'eomerpuyeckue
HEpaBEHCTBA

CoOTHOIIEHUS MEXKTy CTOPOHAMU
Y yTJIaMH TPEYTrOJIbHUKA.
HepaBeHcTBO TpeyTobHUKA.

BriBoguTh npocTenime reoMeTpuIecKue
HEPABEHCTBA, IOHUMATh UX IIPAKTUYECKUX
CMBICIL.
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HepaBeHcTBO 0 MIMHE JIOMAHOM.
HepasenctBo Mexny

MEPIEHANKYIISIPOM U HAKIIOHHOM.
Paccrostnue ot ToukH 10 psAMOn

Hcnonp3oBaTh fOKa3aHHBIE
reOMETPUYECKHUE HEPABEHCTRBA,
CUMMETPHIO B PEIICHUHM 33724

OKpy’KHOCTb.
I'eomeTpryeckre Mecra
touek. [locTpoenus

C TOMOILBIO ITUPKYJIS
Y INHEUKU

18

OKpY>KHOCTb, XOPAbI U TUAMETPHI,
MX CBOMCTBA. B3anMHoe
pPAacoJIOKEHUE OKPYKHOCTH U
npsimMoii. KacatenbHas U cexymias
K OKPY>KHOCTH.

OKpy>XHOCTb, BIUCAHHAS B yTOJL.
[ToHsTHE O TEOMETPUUECKOM MECTE
Touek. [Ipumepsl reoMmeTprdeckux
MECT TOYEK Ha TIIOCKOCTH.
OnucanHasi OKpyKHOCTh
TPEYTOJIbHUKA, €€ LEHTP.

MeToa reoMeTpuueCcKuX MECT
TOYEK NP PEIICHUN
F€OMETPUYECKUX 3a]1a4.
O060cHOBaHMS TPOCTEUIITUX
IOCTPOECHUM, dTAIIbI 3aa41

Ha [IOCTPOECHUS, PELIEHHE 3a/1a4

Ha MOCTPOCHUE LIUPKYJIEM U
JIMHENKOU

DopMyIUpPOBATH OMPEACICHUS.
OKPY>KHOCTH, XOPJbl, JUAMETPA U
KacaTeIbHOM K OKpYXHOCTHU. M3y4uaTs ux
CBOMCTBA, NPU3HAKH, TOCTPOCHUE
YEPTEKEN.

HccnenoBath, B TOM YHCIIE UCIIOIB3YSI
1M (POBBIE PECypChl: OKPY>KHOCTD,
BIIMCAHHYIO B YTOJ; LICHTP OKPY>KHOCTH,
BIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHbIX.

OBnazeBaTh NOHATHUEM ONMCAHHOM
OKPY>KHOCTH TPEYTOJIbHHKA.
DopMyIMpPOBATh TAIIbI 33]1a4

Ha rocTpoeHue (IoCTpPOCHHE,
JTIOKa3aTeNIbCTBO, UCCIIEIOBAHNE),
MPOBOAUTH 33/1a4U HA MOCTPOEHUE,
OCYIIECTBJISITh OCHOBHBIEC TOCTPOEHUS
UUPKYJIEM U JIMHEUKOM.

3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
r€OMETPUH, KIITACCUYECKUMHU 3aJa4yaMHU
0 IOCTPOEHUH

65




®denepanbHas paboyas nmporpamma | Matemaruka. 7-9 kimaccel (yriayOn€HHBIH YPOBEHB)

[ToBTOpEeHue, 06001IEHUE, 10 [ToBTOpenue u 060061IeHNE PemaTe 3a1auu, WUTIOCTPUPYIOIIUE CBS3U

CUCTEMaTHU3allMs 3HaHUN OCHOBHBIX MTOHSITUI U METOJIOB MEXYy pa3IuYHbIMU TEMAMH Kypca
Kypca 7 kiacca

OBLIEE KOJIMYECTBO 102

YACOBIIO ITPOI'PAMME
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8 KUIIACC
HasBanue pa3znena KonuuecTtBo OcHOBHBIE BUJIbI AEATEIBHOCTH
OcHOBHOE coziepKaHUE
(Temnl) Kypca 4acoB 00yJaroImuxcs
YeTbIpEXYTrOIbHUKH 22 [Tapannenorpamm, ero npuszHaku U1 | M3o0paxaTh 1 HAXOAUTH HA YEPTE)KAX

cBoicTBa. [IpssMoyrosbHUK, poMO,
KBaJpatT, UX IIPU3HAKU U CBOWCTBA.

CpenHsist TMHUSL TPEYTOJIbHUKA.
Tpanenus. PaBHoOeapeHHas
Tparmnenus, e€ CBOMCTBa U
npusHak. [IpsimoyronbHas
Tpaneuua. CpeaHss TUHAS
Tpanenuu. Teopema Daneca.
Teopema o MpONOPIHUOHAIBHBIX
otpeskax. LlenTp macc
TpeyroJjibHuka. LlenrpansHo-
CUMMETPUYHBIC (PUTYPBI

YeTHIPEXYTOILHUKH PA3HBIX BUOB U UX
AJIEMEHTHI.

dopMyTHpPOBATH OTPEICICHUS
napajgiesorpaMmma, mpsMoyToIbHUKA,
pom0Oa, KBajsipaTa, Tpareuuu, paBHOOOKOM
Tpaneuu, MpSIMOyTOJIbLHON TpaIeuy.
JlokasbIBaTh U UCTIOIH30BATh

MIpU PEIICHUH 3a/1a4 MPU3HAKU U CBOWCTBA
napasuiesiorpaMmma, psiIMOyTroJIbHUKA,
pom0Oa, KBajparta, Tpareiuu, paBHOOOKON
Tpaneuu, MpSIMOYTOJILHOM TpaIeuy.
Jloka3pIBaTh U UCTIOIH30BATh

MIpH pellIeHuH 3a7a4 TeopeMbl Daneca

1 O MPOTIOPITMOHATBHBIX OTPE3KaX.
DopMyJIMPOBATH U JIOKA3bIBaTh CBOMCTBA
TOYKH TIEPECCUCHUS MEINaH
TPEYTOJIbHHUKA; IOTy4YaTh MPEACTaBICHUS
0 METOJI€ Macc, O CBSI3U C (PU3UKOM.
dopMyMpOBaAThH OTIPEICIICHUE U
JTIOKa3bIBaTh CBOMCTBA IIEHTPATHHO-
CUMMETPUYHBIX QUTYD.
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Pemats 3amauu ¢ HCTIOIB30BaHUEM
CBOWCTB M TIPU3HAKOB MapajuieorpaMma.
[IpoBomuTh NeneHre OTpe3ka Ha paBHbBIE
YJaCTH C TIOMOIIBIO ITUPKYJISI ¥ THHEHKH.
Hcnons3oBathk mu(poBbIe pecypChl

TSI KCCIICIOBAHMSI CBOMCTB M3y4aeMBbIX
buryp u KoHpuUrypanum

[ToxoOue

16

[TogoGue TpeyroibHUKOB,

ko3 dunreHT nogoodus. [Ipuznaku
000U TPEYTOJbHUKOB.
[Ipumenenue nomnoous

MIPH PEIICHUN MPAKTHICCKUX
3aza4u. Beenenue nousaTus
npeoOpa3oBaHus MOI00US U
no100HBIX QUTYP

HaxoauTe moo0HbIE TPEYTOJIBHUKH

Ha TOTOBBIX YEPTEkKaX, YKa3bIBaTh
COOTBETCTBYIOIIHE MPU3HAKH ITOT00MSI.
OrnpenensiTe napbl NO100HBIX
TPEYTOJIBHIUKOB B TEOMETPUICCKUX
KOH(UTYypaIusx.

Pemats 3agaun Ha mo00HEBIE
TPEYTOJBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO MOCTPOEHUS YepTexen
Y HaXxOKJIEHHUS TIOJJOOHBIX TPEYTOJILHUKOB,
C YKa3aHHUEeM MMPU3HAKOB M0 I00HSI.
[IpoBOAMTH HOKA3ATENHCTBA

C UCIIOJIL30BaHNEM ITPU3HAKOB IMOI00USI.
[IpumeHsTh OTyYeHHBIC 3HAHUS TIPU
PEIICHUY TeOMETPHUSCKUX U
MPaKTUYECKUX 3aJ1a4.

3HaKOMUTHCS C MOHITUSIMHA
peodpa3oBaHus MOI00MS U TTOO0OHBIX

huryp
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[momane 16 [TonsiTue momanu. CroiicTBa ®opMyIMpPOBaTh CBOKMCTBA IJIOIIAAH,
IO TeOMETPUUECKUX (DUTYp. | BBISICHATH UX HATJISHBIN CMBICI.
[Ipocreiimure popMyJibl BreiBoauTh (hopMyIIbI IIOMAgH
JUIS TUIOLLAIA TPEYTOJIbHUKA, napajJienorpaMmma, TpeyrojJbHUKa,
napajiiesorpamma, pomoa u Tpanenuu u3 GopmyJibl MIOIIAIN
Tpaneuud. [nomanu nogo0HbIX NpSIMOYTOJIbHUKA (KBaJpaTa).
buryp Haxoaute momanu uryp,
M300paKEHHBIX HA KJIeTYaToM Oymare,
HCII0JIb30BATh pa30MEHUE HA YACTH U
JIOCTPOCHUE.
Haxonuts miomniaamn noIo0HbIX GUryp.
Brruncnars miomaau pa3anyHbIX
MHOTOYTOJBHBIX (DUTYD.
Pemath 3aga4yu Ha niioniaab
C MPAKTUYECKUM COJIEPKAHUEM
Teopema ITudaropa u 18 Teopema I[Tudaropa. Ilpumenenne 3HAKOMUTKCS C UCTOPUEH TEOPEMBbI

HayaJjla TPUTOHOMETPUH

Teopemsl [Tudaropa npu pemennn
MPAKTUYECKUX 3a]1a4.
[IponopumoHanbHbIE OTPE3KU

B IIPSIMOYTOJIBHOM TPEYTOJILHUKE.
CuHyC, KOCUHYC, TAHTE€HC U
KOTaHI€HC OCTPOro yria
PSIMOYTOJIBHOTO TPEYTOIbHUKA.
Tpuronomerpuueckue QyHKITUU
yriioB B 30°, 45° u 60°

[Tudaropa.

JoxasbiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOIICHUS MEXIY
IPOMOPIUOHATIBHBIMUA OTPE3KaMH

B IIPSIMOYTOJILHOM TPEYTOJILHUKE U
MPUMEHSATDH UX NP PEHICHUN
reOMETPUUYECKUX 3a/1a4.

Pemmats 3amaun Ha MPUMEHEHNE TEOPEMBI
[Tugaropa, B TOM 4nciie ¢ NPaKTUIECKUM
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COZIEpKaAHUEM.
OrnpenensiTe OCHOBHBIE
TPUTOHOMETPHUUYECKUE (PYHKIINHU yIiia
C IOMOIIBIO MPSMOYTOJIBHOTO
TPEYTroJIbHUKA, COCTABIISTh TAOJINILY
3HaYEHUH TPUTOHOMETPUUECKUX (PYHKITHI
JUIS. OCHOBHBIX YIJIOB.

[IprMEHATH MTOTyYEHHBIE 3HAHUSA U
YMEHHS [IPU PEILIEHUH TPAKTHIECKUX
3a1ad.

3HAKOMUTBCS C UCTOPUEN PA3BUTHS
TPUTOHOMETPUU

VYT7bl M UETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPY>KHOCTBIO

20

BniucanHble ¥ IEHTpaIbHBIE YTIIHI,
YIoJI MEXIY KacaTeIbHOU U
XOpAOH. YTJIBI MEXKIY XOPAaMH 1
CEKYLLUMHU.

Bniucannsle u onvcaHHble
YEThIPEXYTOJbHUKN. CBOKCTBA 1
IIPU3HAKU BIIMCAHHOIO
YEeTBIPEXYTOJIBHUKA.

B3aumHoe pacrionoxeHue JByx
okpyxHocTteil. Kacanue
OoKpy>xHOCTel. O01IHe
KacaTelbHbIE K IBYM
OKPY’KHOCTSIM

@opMyIMPOBAaTh OCHOBHBIE OIPEAECIEHUS,
CBSA3aHHBIE C YIJIAMH B Kpyre (BIUCAaHHBIN
YTOJ1, HEHTPAJIbHBIN yrod).

HaxoauTe BiMCaHHBIE YTJIbI,
ONUPAIOIIMECS HA OJTHY 1yTY, BBIYUCIATH
YIUIBI C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX
yIJIax, TEOPEMBI O BIMCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI

O LEHTPAJILHOM YTJIE.

HccnenoBarh, B TOM YHCIIE C TOMOILBIO
U(POBBIX PECYPCOB, BIIMCAHHBIE U
ONMCAHHBIE YETBIPEXYTOJIbHUKU,
BBIBOJIUTH X CBOMCTBA U NIPU3HAKHU.
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Hcnonp30BaTh 3T CBOMCTBA U IPU3HAKU
IIPU PELICHUU 3a/1a4

[ToBTOpEHUE, 0000IIEHKE, 10 [ToBTOpEHNE OCHOBHBIX OHATUN U Pemars 3a1aun, HIUTFOCTPUPYIOLIUE CBA3H

CUCTEMATU3aLMs 3HAHUN METOJIOB KypcOB 7 U 8 KJIaCCOB, MEXKly pa3JIUYHbIMU TEMAaMH Kypca
0000111eHrE 3HAHUI

OBLIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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9 KIIACC
HasBanue pa3znena KonuuecTtBo OcHOBHBIE BU/IbI AEATEIBHOCTU
OCHOBHOE coJIep>KaHHE
(Temnl) Kypca 4acoB 00yJaroImuxcs
Pemienne TpeyroabHUKOB 22 Cunyc, KOCUHYC, TAHT€HC YTJIOB @opMyIMpPOBATh ONPEACIECHUS

ot 0 1o 180°. OcHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO.
@OpMyJIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. Teopema
KOCHHYCOB U TEOPEMA CHHYCOB.
Pewenne npakruyeckux 3amay

C UCIIOJIB30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.
Tpuronomerpuyeckue GopMyibl
JUISl TUIOIAIN TPEYTOJIBHHUKA,
napajuienorpamma.

®opmyna ['epona. opmyiia
IJIOIAIHA BBIITYKJIOTO
YETBIPEXYTOJIbHUKA

TPUTOHOMETPUUECKUX (HYHKIIUH TYTIBIX
Y TIPSIMBIX YTJIOB.

CocTaBnsaTh TaOJINIly 3HAYECHUN
TPUTOHOMETPUYECKUX (PYHKIUI

JUUI1 OCHOBHBIX yriioB oT 0 go 180°.
BbIBOIUTH COOTHOLIEHUSI MEXKITY
TPUTOHOMETPUUECKUMHU (DYHKITUSIMHU.
BriBouTh nipocreiiniie hopmyIibl
MIPUBEICHUS U3 T€OMETPUUECKUX
COOOpaKeHHI.

BbIBOIUTH TEOPEMY KOCUHYCOB U TEOPEMY
CUHYCOB (C paJinyCcOM OMMCAaHHOU
OKPY>KHOCTH).

Pemate 3a1aum 11o reomerpun

C UCTOJIb30BaHNUE TEOPEM KOCHHYCOB U
CUHYCOB, HAXOJIUTh PAJINyC OMMUCAHHON
OKPY>KHOCTH.

Pemats npaktuyeckue 3agauu,
CBOJISIIIMECS K HAXO0XKICHUIO PAa3TMIHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKHE
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(dbopMyIIBI AJIS IIJIOIIAAHN TPEYTOJIbHUKA,
napajuienorpamma, popmyiy I'epona,
(dbopMyTy IIIOIMIAIN BEITYKJIOTO
YETBIPEXYTOJIbHUKA.

PemaTe 3a1auu ¢ MCIOJIB30BaHUEM
M3YUYEHHBIX TEOPEM U COOTHOLIECHUH.
PemaTe npakTuyeckue 3a1auu

Ha HaXO0>KJICHHE TUIOLAJH C MPUMEHEHHEM
JAHHBIX (popMmyIT

[TopoGue TpeyroibHUKOB 12 Xopasl 1 NOJOOHBIE TPEYTOJbHUKN | J[OKa3bIBaTh TEOPEMBI O MPOU3BEACHUN
B OKpy»HOCTH. Teopema OTPE3KOB XOP, TEOPEMBI O IIPOU3BEACHUN
O IPOU3BEICHUH OTPEZKOB XOP/I, OTPE3KOB CEKYLIUX, TEOPEMY O KBAJpaTe
TEOPEMBI O IIPOU3BEICHUN KacaTelabHOM, TeopeMbl UeBbl 1 Menenasl.
OTPE3KOB CEKYLIUX, TEOpEMaA HccnenoBarh, B TOM YHCIIE € TOMOLIBIO
0 KBaJpare KacaTeJIbHOM. U(POBBIX PECYPCOB, U3yHaEMbIe
[IprMmenenne npu peeHun KOHUTypauu.
r€OMETPUYECKHX 3a/1a4. [IprMeHATh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHenasl. [PU PELIEHUY T€OMETPUUECKUX 3a1aY.
[TonaTne o romoTeTN 3HAKOMUTBCS C MOHATUEM O TOMOTETHH,
C €ro NPUMEHEHUEM, B TOM YHCIIE
B IIPAKTUYECKUX CUTYaLHsIX
Meron koopauHar 10 YpaBHEHUE NPSAMON HA IIJIOCKOCTH. OcBauBaTh NOHATHE NPSIMOYTOJIBHOMN

VYoot ko3hdUIMeHT n
CBOOOIHBIN YJIEH, UX
F€OMETPUYECKUN CMBICI.

CHUCTEMBI KOOPAMHAT, I€KAPTOBBIX
KOOpJIUHAT TOYKH.
BriBOoguTh ypaBHEHUS IPAMOU
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[TapamienbHOCTD U
NEPIEHINKYJISIPHOCTD MPSIMBIX
(aepes yriioBoit Kod(hPuIueHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceueHni
OKPYKHOCTEMN U MPSAMBIX

B KoopauHatax. @opmyna
pacCTOAHUS OT TOYKH J10 IPSIMOIA.
[Tmomaae napasmienorpamMmma

B KOOpAMHATAX, IOHATHE

00 OpUEHTUPOBAHHOM TUIOIIA/IH.
[IpumeHenue MeTo1a KOOpAUHAT
B IPAKTUYECKU-OPUEHTUPOBAHHBIX
F€OMETPUUECKHUX 3aadax

B KOOPJIMHATAX, YPABHECHUE
OKPY>KHOCTH.

BriaensaTe nosHbINA KBaApaT AJIs
HaxO0XKJICHUA LIEHTpa U paauyca
OKPYXHOCTH 110 €€ yPaBHEHUIO.
HaxoauTe TOUKM niepeceyeHus npsAaMbIX U
OKPY>KHOCTEU B IPSIMOYTOJIbHON CHCTEME
KOOpJIMHAT.

Pewrars 3a1aun Ha HaXO0XKACHUE
PACCTOSIHUS OT TOYKH JI0 IPSIMOM.
BeiBoauth hopmyity miomanu
rapasuiesiorpaMmmMa B KOOpAUHaTax,
3HAKOMHTHCS C TOHATHEM
OPUEHTUPOBAHHOM TLIOIIA/IH.
[IpuMeHATh METOZ KOOPAUHAT

B MNPAKTUYECKU-OPUEHTHPOBAHHBIX
r€OMETPUYECKUX 3aJa4ax, UCCIIEN0BATh
IIPUJIOKEHUSA METOJa KOOPANHAT

B BBIYMCIIUTEIIbHON MATEMATUKE U
uH(pOpMAaTHUKE.

Hcnonbp30Bath HUPPOBBIE PECYPCHI
JUISL IOCTPOEHUS U UCCIIENOBAHUMN.
3HaAKOMUTBCS C UCTOPUEN pa3BUTHUS
r€OMETPUU, UCTOPUEH METOAA
KOOpPJIMHAT
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Bexkropsl

20

Bexkrops! Ha iockocTh. CroxxkeHue
Y BBIYUTAHUE BEKTOPOB — MpaBUia
TPEYTOJbHUKA U NapaljieJorpaMma.
YMHOXKEHHE BEKTOPa Ha YUCJIO.
Koopaunate! Bexropa. CiioxeHnue u
BBIYUTAHUE BEKTOPOB, YMHOKEHUE
BEKTOpPA HA YHCIIO B KOOPAUHATAX.
[IpumeHeHne BEKTOPOB B (hU3HKE,
LEHTp Macc.

[Tonsitue o 6a3uce (Ha MIOCKOCTH).
Paznoxenus BEKTOpoB 1o Oasucy.
CxansipHoe IpOU3BEICHUE
BEKTOPOB, TEOMETPUUECKUI CMBICT
U BBIPaXXEHUE B JIEKAPTOBBIX
KoopauHaTtax. JuctpuOyTUBHOCTH
CKQJISIPHOTO TIPOU3BEICHHUS.
CkansipHOE MPOU3BEACHUE U
IPOELIMPOBAHKE.

[IprmeHnenue CKaISIpHOTO
MIPOU3BEICHUS BEKTOPOB

JUIS1 HAXOKJICHUS JJIMH U YTJIOB.
Pemrenue reomerpuyeckux 3agau

C IOMOIIIBIO CKAJISIPHOTO
IPOU3BEICHUS

BBOIHUTH BEKTOPHI KaK HAPaBJICHHbBIE
OTPE3KH, UCCIIE0BATh TEOMETPUUECKUI
(mepemernienue) U pu3UUECKuii (cumna)
CMBICJIBI BEKTOPOB.

3HATh ONpPEEIICHUSI CYMMbI U Pa3HOCTH
BEKTOPOB, YMHOKEHHS BEKTOpPa HA YHCJIO,
UCCJIEN0BATh T€OMETPUUECKUI U
(U3UYECKUIT CMBICI 3TUX ONEpaIUi.
PemaTte reomeTpryeckue 3a1aun

C MCIIOJIb30BAHUEM BEKTOPOB.
HccnenoBath CBSI3b BEKTOPOB

C IOHATUSIMHU PABHOICHCTBYIOIIEH CHII U
paBHOBECHUS CUJI, IPUMEHSTh BEKTOPbI

K IPOCTEHILINM 331a4aM MEXaHUKHU U
CTaTHUKH.

PacknaapiBaTh BEKTOP IO IBYyM
HEKOJUIMHEAPHBIM BEKTOPaM,
pacKJIabIBaTh BEKTOPHI CHJI C TOMOIIBIO
IIPOELIMPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOLIEHUH.

Onpenensars CKalIsIpHOE MPOU3BEICHNE
BEKTOPOB T'€OMETPUUECKU U

B KOOPJIMHATAX, TI0KA3bIBaTh
PaBHOCUJIBHOCTB OIPEACIICHUN U
JUCTPUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS.
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Boerancnsite cymMmmy, pa3HOCTb U CKaJISIPHOE
MIPOM3BEICHNE BEKTOPOB B KOOPAMHATAX.
[TpuMeHsTh CKaNsIpHOE MPOU3BECHHE
JUTSL HAXOXKACHUSI JITMH U YTJIOB.
HccenenoBarh CBA3b CKASIPHOTO
MIPOU3BEICHUS U OPTOTOHATIBLHOTO
POCIUPOBAHUS, IPUMEHSITH B 3a/1a4ax.
Pemars reomerpuueckue 3a1auu

C IOMOIIIBIO CKAJIIPHOTO MPOU3BECHHS.
Pemate 3a/1aun Ha MpaKTUYECKOE
MPUMEHEHUE CKAJSIPHOTO MPUITIOKEHUS

B (pu3uke (BHIYMCIICHHE PAOOTHI

B MEXAHHKE)

JInmiHa OKpyKHOCTH
Y IUIOLIAIb KpyTa

16

[IpaBuiIbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX 3JIEMEHTOB.
Yucno © v JInHA OKPY>KHOCTH.
JInuHa nyru OKpy>KHOCTH.
Paanannas mepa yria.

[liomane Kpyra v €ro 3J1€MEHTOB
(cexTopa M CerMeHTa).
Brruncnenne nepumMeTpoB

u Itoniaaeit puryp, BKIOYAKOIINX
AJIEMEHTHI KpyTa

DopMyIMpOBaTh ONPEACICHUE
MPaBUJIbHBIX MHOTOYTOJIbHUKOB, HAXOUTh
UX DJIEMEHTHI.

[lonp30BaThCS MOHATHEM JJIMHBI
OKPY’KHOCTH, BBEZIEHHBIM C IIOMOILBIO
MPaBUIIbHBIX MHOTOYTOJIBHUKOB,
ONPENEIATh YACIIO T, IJIMHY AYTU U
paavaHHyO MEpy yria.

IIpoBoauTe nepexon OT paAuaHHOU MEPHI
yTiia K TpajyCHOM U Ha00OpOT.
Onpenenars mIomaas Kpyra.

BeBoguts popMyiisl (B rpatycHOM
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U paJuaHHON Mepe) i ITUH JyT,
HJIOHIaI[Cﬁ CCKTOPOB U CCTMCHTOB.
BbrancnsTe miomanm CIoxHbIX GUryp,
BKIIFOYAOIHNX 3JICMCHTBI OKPY’KHOCTH
(kpyra).

HaxoauTe miomaau pa3InuHbIx GUTyp
B 3a/1la4ax peaJILHOﬁ KN3HU

JIBU>KEHUSI TITTIOCKOCTH

10

[lenTpasbHasi CAMMETpPHSI.
L{eHTpaIbHO-CUMMETPHUYHBIE
¢urypsl. [ToBopot. OceBas
cumMeTpusi. QUrypsl,
CUMMETPUYHBIE OTHOCUTEIIBHO
HEKOTOPOU OCH.

[TapannensHbIN nEPEHOC.
[ToHsiTHE ABMAKEHUS U €TO
cBoricTBa. PaBeHcTBO uryp.
[IposiBeHns cuMMeTpUH

B [IPUPOJIE, ’KUBOIIUCH, CKYJIBITYPE,
ApXUTEKTYpE.

Kommo3unum aBmxeHni
(mpocTeiiiie npuMepsl).
[IpuMeHeHre B TeOMETPUYECKUX
3aadax

Pa30upath npuMepsbl, HIUTIOCTPUPYIOLIUE
TIOHSITUS IBUKEHHUS, IEHTPOB U OCEN
CUMMETPUH.

DopMyJIMPOBATH ONPEACTICHUS IBUKCHUS
IJTIOCKOCTH, MTApaAJJIEILHOTO TIEPEHOCA,
MOBOPOTA, IEHTPAIBLHON U OCEBOM
cumMeTpuu. JIoka3pIBaTh UX CBOMCTBA,
HAaXOJUTh HEIMOJIBUKHBIC TOUKH, OCH
CUMMETPUH.

HaxoauTs HEHTpBI 1 OCU CUMMETPHUIA
NpOCTEUIUX PUTYP.

[IpumeHsTh napamuienbHbli IEPEHOC U
CUMMETPUIO NPU PEIICHUU
r€OMETPUYECKUX 3a]1a4.

Ncnonb3oBaTh HUGPOBBIE PECYPChI

JUTSL TIOCTPOCHUW U UCCIIEOBAHUMN
npeoOpa3zoBaHUM TIIOCKOCTH U
KOMITO3UIMH JTBH>KECHHM.
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3HAKOMUTBCS C TPOSBICHUSIMU
CUMMETPHH B IPUPOJE, )KUBOIIUCH,
CKYJIBIITYPE, apDXUTEKTYPE

[ToBTOpEHue, 000061ICHUE,
CHCTEMAaTH3aIUsI 3HAHUI

12

[ToBTOpEHE OCHOBHBIX TTOHITHIA
METOJIOB KYpCOB 7—9 KJ1accoB,
00001IIeHIE U CUCTEMAaTH3alIMs
3HAaHUU

CB00OOIHO ONEpUPOBATH NOHATHSIMMU:
durypa, Touka, mpsimasi, yro,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHHI TPEYTOIBHUKH,
PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEAHAHA,
OucceKTpuca 1 BbICOTA TPEYTOJIbHUKA,
napasuiesiorpamm, pomO, IpsiMO-yroJIbHUK,
KBaJIpaT, Tpareuus; OKpy>KHOCTb,
KacaTelbHasl; paBEHCTBO U MO1001e
buryp, TpeyroJbHUKOB; MapaIETbHOCTh
U TIEPIIEHANKYJISIPHOCTD HPSIMBIX, YTOJI
MEXY TPSIMBIMH, CHMMETPHUS
OTHOCHUTEJIbHO TOUKH U MPSIMOM; JUIMHA,
paccTosiHue, BeJIMYMHA yIiia, IIIoMab,
nepuMeTp.
Hcnonp3oBathk (opMyJibl: IEpUMETPA U
TUTOIIAI MHOTOYTOJIbHUKOB, JITTHHBI
OKpY>KHOCTH U IJIOLIAAH Kpyra, 00bEmMa
IPSIMOYTOJIBHOTO TIapaslieenuIe/a.
CB000AHO OnIepUpPOBATH OHITHUSAMMU:
pSIMOYTOJIbHAS CUCTEMa KOOPJMHAT,
BEKTOD; UCIIOJIb30BATh ATH MOHSATHUS
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JUISl IPEJICTABIICHUS] JAHHBIX U PELICHUs
3a]1a4, B TOM YHCJIE U3 APYTUX YUEOHBIX
MIPEIMETOB.

PemaTe 3a7a4n Ha MOBTOPEHHE OCHOBHBIX
MOHATHM, HILTIOCTPALIMIO CBSA3EH MEKIY
pa3IUYHBIMK YaCTsMU Kypca. Beioupathb
METOJ JIJIsl pEeLEHUs 3a/1a4u.

[IpuMeHATh NOJTy4YEHHBIE 3HAHMSI

B CMEXXHBIX 00JIACTSX, B IPAKTUKO-
OpPUEHTHUPOBAHHBIX 33]1ayax

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJIEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTD 1 CTATUCTUKA» HA YTIJIYBJIEHHOM YPOBHE
B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1H(POBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYMMOCTh KAaK C TOUYKHU 3PEHUS MPAKTUUECKUX MPHIIOKEHHM, TAK U UX POJIU
B 00pa3oBaHUM, HEOOXOJMMOM KaKJIOMY uenoBeKy. Bospacrtaer umcio mpodeccuid,
IpU OBJAJEHUU KOTOPBIMH Tpedyercs Xopoluas 0a3oBas MOATOTOBKA B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi MOJIFOTOBKA BaXKHA JJI TPOJIOJKEHUS 00pa30BaHUS U
JUIs yCHEIHOM MpodeccroHalIbHOM Kapbephl.

Kaxx11p1i1 4esioBeK NOCTOSHHO MPUHUMAET PEIIEHUS] HA OCHOBE UMEIOIIHUXCS Y HETO
naHHbIX. /17151 000CHOBAHHOTO MPUHSATHUS PELICHUS B YCIOBUSAX HEOCTATKA UM U30bITKA
nH(popMalu HEOOXOAMMO B TOM YHCJIE XOPOUIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTHUCTUYECKOE MbllIUIeHHE. IMEHHO T03TOMY BO3HHKJIA HEOOXOAUMOCTh (POPMHUPOBATH
y oOydaromuxcsi (pyHKIHOHAJIbHYI0 TPaMOTHOCTb, BKJIIOYAIOIIYI0O B ce0s yMEHHE
BOCIIPUHUMATh W KPUTUYECKH AaHAJIU3UPOBATH HH(POPMALMIO, MPEICTABICHHYIO
B pas3nuYHbIX (OopMax, MOHUMATh BEPOSTHOCTHBIM XapakTEp MHOTUX peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM, MPOU3BOIUTH MPOCTEHUIINE BEPOITHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4YEOHOM Kypc€ C OCHOBHBIMU INpUHLHUIIAMH cOOpa, aHaiu3a u
OpEJICTaBICHUsS JaHHBIX U3 Pa3M4yHbIX cdep JKU3HM O0llecTBa M TocyAapcTBa
npuoOuiaeT oO0ydallmuxcs K  OOIIECTBEHHbIM HHTepecaM. l3yueHue OCHOB
KOMOMHATOPUKH pa3BUBA€T HABBIKM OpraHM3alMu mepebopa u mnojcuéra yucia
BApUMAHTOB, B TOM YHCJI€ B MNPUKIAIHBIX 3aJayaX. 3HAKOMCTBO C OCHOBAaMU TEOPUU
rpagoB co3gaéT MaTeMaTUYeCKUid (QyHIaMeHT s (OPMUPOBAHUS KOMIIETCHIIMMA
B oOsiactu uHPOpMATUKH U HUGPPOBBIX TeXHOJOTUH. [Ipu W3ydeHHHM CTATUCTUKU U
BEPOSITHOCTH 00OO0TralliaiTCsl MPEACTaBICHUSI O0y4YaloIIMXCd O COBPEMEHHOW KapTHHE
MHUpPa U METOJaxX €ro UCCIeIOBaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTHKHU KaK
UCTOYHUKA COLMAJIBHO 3HAUYMMOM HMH(pOpMAMM M  3aKJIaJbIBAlOTCA  OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTcTBUUM ¢ AaHHBIMH LEISMH B CTPYKType MpOrpamMMmbl YY4E€OHOTO Kypca
«BepoATHOCTb U CTAaTUCTHKA» OCHOBHOT'O OOIIEro 00pa3oBaHus Ha YIiIyOJIEHHOM ypPOBHE
BBIJICJICHBl CIIEYIOUIME COJEpKaTelbHO-MeToanueckue JuHuu: «lIpencraBinenue
JAHHBIX U OMKCATENIbHAsI CTATUCTUKAY, «BeposITHOCTDY, « QNeMEHThl KOMOMHATOPUKI,
«BBenenue B Teopuro rpadoBy», « MHOKECTBay, «Jlorukay.

Conepxxanue nuauu «lIpencraBieHre AAHHBIX U ONKCATENIbHASsT CTATUCTUKA»
CITY’)KUT OCHOBOM JJis1 (POPMUPOBAHUS HABLIKOB paOOThI C MH(POpMaAILME: OT YTEHUS U
UHTEpHpeTauuu WHGOpPMAIUU, MPEJACTaBICHHOW B Ta0nMIAX, Ha JuUarpaMmax |
rpadukax, g0 cOopa, MPEACTABICHHMS M aHalu3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEePUCTUK CpEeOHUX M pacceuBaHus. Pabotas ¢ maHHBIMU,
oOydaromuecss ydarcs CYHTBIBaTb W HUHTEPIPETHPOBATh JAaHHbBIE, BBIIBUTATH,
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apryMEHTUPOBATh M KPUTUKOBATH MTPOCTEUIINE TUTTOTE3bI, PA3MBIILISATE Ha/T (paKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, U OICHUBaTh MX BJIUSHHUE HA paccMaTpUBaEMbIC
BEJIMYMHBI U TTPOLIECCHI.

NHTYynTHBHOE TPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEN M TEHICHUHM CTAHOBUTCS MOTUBHPYIOIIEH OCHOBOW ISl M3Y4YEHUS
TEOPHUH BEPOATHOCTEHN. boblioe 3HaYeHne UMEIOT MPAKTUYECKHE 3aaHusl, B YACTHOCTHU
OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOZEISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJUTCA KaK Mepa MpaBAonogo0us CIy4aifHOro COObITHS.
[Tpu n3yuenuu yueGHOro Kypca oOydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMU METOAaMU
BBIYMCJIEHUS BEPOSITHOCTENM B CIy4allHbIX 3KCIIEPUMEHTaX C pPaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU HMCXOJaMHU, BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIONIMMHU CTaBUTh U
pemaTh 0ojee CloXHbIE 33a7aun. B yuyeOHbI Kypc BXOAST HadajbHbIE MPE/ICTABICHUS
0 CIIy4alHbIX BEJIMYMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBISETCSA 3HAKOMCTBO OOYyYaroIIUXCS
C MHOJKECTBAMH M OCHOBHBIMH ONEpPAMSMHU HAJ MHOXKECTBAMHU, pPacCMaTPUBAIOTCS
npUMepPbl IpUMEHEHHS rpad)oB U JIEMEHTOB TEOPUU MHOXKECTB JIJISl pELIEHUs 3a/1ay, a
TaK)K€ UCIOIb30BaHUA B IPYTUX MAaTEMATHUYECKUX Kypcax U YUEeOHBIX IIPEeIMETaXx.

B 7-9 xnaccax uzyuaetcst yueOHbI Kypc « BeposiTHOCTh U CTATUCTUKA», B KOTOPBIN
BXOAAT paszpenbl: «lIpencraBieHre JaHHBIX UM ONUCATENIbHAS  CTATUCTUKAY,
«BeposTHOCTB», «DNeMEHThl KOMOWHATOpHUKW», «BBeneHue B Teopuio TpadoBy,
«MHoxecTBa» U «Jlorukay.

OOmiee YMCIO YacoB, PEKOMEHJAOBAHHBIX JUIsi M3y4YeHHUs Yy4eOHOro Kypca
«BeposiTHOCTh U cTaTtucTuka», — 102 4vaca: B 7 kiacce — 34 ygaca (1 dac B Hejento),
B 8 kiacce — 34 yaca (1 gac B Hezento), B 9 kiacce — 34 yaca (1 yac B Hezelnto).

COJAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHre NaHHBIX B BUAC TaOIUII, TUarpaMM. 3arl0JTHCHUE TAOJIHII, YTCHUE
MOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYroBBIX auarpamm. Utenue rpadukxoB
peandpHBIX TMporieccoB. 3pimeueHne wuHPOpMAaIMM W3 JIUArpaMM W TaOJwIl,
WCITOJIb30BAaHUE Y MHTEPIIPETAIUS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeaHee apupMeTHdYecKoe, MeauaHa, pa3Mmax,
HauOOJIbIIIeE M HAMMEHbBIIICe 3HAYCHUS, KBAPTUIIHM, CPEAHEE TapMOHHYECKOE, CPEIHEe
TapMOHUYECKOE YHCIIOBBIX TAHHBIX.

[Ipumeps! citydyaiiHOM U3MEHYHUBOCTH ITPU U3MEPEHUSX, B MACCOBOM ITPOU3BOJICTBE,
TEHJICHITUHU U CTydaiHbIe KoJIeOaHus, TPYMITMPOBKA JaHHBIX, TIPEICTABIICHNUE CITyYaitHOU
U3MCHYMBOCTH C TIOMONIBIO JWAarpaMM, 4YacTOThl 3HAYCHWH, CTaTHUCTHYECKas
YCTOMYUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenpb BepiuHbl. Uncino pédbep u cymmapHasi CTereHb
BepinH. [lonstue o cBs3HbIX rpadax. [lytu B rpadax. llenu u uukiasl. O6xoa rpada
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(stinepoB myTh). [lonstue 06 opuentupoBaHHOM rpade. Perienue 3agad ¢ MOMOIIBIO
rpados.

VYTBepxkaAeHUsT W BbICKa3zbiBaHuA. OTpULIaHWE  YTBEPXKACHUS, YCIOBHBIE
YTBEPKJI€HUsI, 00paTHBIE U PABHOCUJIbHBIE YTBEPKICHHSI, HEOOXOANUMBIE U JOCTATOYHbBIE
yCIJIOBUS, CBOWMCTBAa M INpHU3HAaKU. [IpOTUBOMOJIOXKHBIE YTBEPKACHUA, JOKA3aTEIbCTBA
OT IIPOTUBHOTO.

CnyualiHblli SKCIIEPUMEHT (OMBIT) U cay4aiiHoe coObiTue. BeposTHOCTh 1 YacToTa
CIIy4aifHOTO cOOBbITHS. PONb ManoBepOATHBIX M MPAKTHUYECKH JTOCTOBEPHBIX COOBITHUM
B IIPUPOJIC U B OOIIIECTBE.

8 KVIACC

MHOX€ECTBO MU IOAMHOXKECTBO. IIpuMepbl MHOXKECTB B OKPY’)KAIOLIEM MHpE.
[lepeceuenre n o0beAMHEHNE MHOXKECTB. [narpammsl Diinepa. YncaoBble MHOKECTBA.
[Ipumepsl MHOXKECTB M3 KypcOB ainreOpbl M reoMerpuu. llepeuncneHue 3ieMeHTOB
MHO’KECTB C IOMOIIBI0 OPraHU30BaHHOIO Nepedopa U npaBuia yMHOXeHUs. Popmyia
BKJIFOUEHUA-UCKITFOUECHHS.

DOneMeHTapHble  cOoObITHA. BeposiTHocTH  ciay4yallHbIX — COOBITHHA.  ONBITHI
C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMHU. CiTydailHbIl BBIOOP.

N3mepenne paccenBaHUs 4YHUCIOBOTO MaccuBa. Jlucnmepcuss W CTaHIAPTHOE
OTKJIOHEHHE 4HUCII0BOTr0 Habopa. CBoOMCTBa AMCIEPCUU U CTaHAAPTHOTO OTKJIOHEHUS.
Jlnarpammbl paccerBaHUs ABYX Ha0JI101aeMbIX BeJIMYMH. JInHEHas CBS3b HA JUarpamme
paccerBaHus.

HepeBo. [epeBo ciyuaiiHoro s3xcnepuMenTa. CBONCTBA 1€pPEBbEB: €IUHCTBEHHOCTD
NOyTH, CBSI3b MEXJAY YMUCIOM BepIIMH U uuciaoM pédep. [lonsTHe o mimockux rpadax.
Pemrenne 3a1a4y ¢ TOMOIIBIO 1EPEBLEB.

Jlornueckue cowsbl «M» u «MJIM». CBsi3b MEXIy JOTMYECKUMH COIO3aMH U
orepanusMu HaJl MHOKeCTBaMu. Vcronbp30BaHe JOTHYECKUX COI030B B anreodpe.

Ciyuaiinbie COOBITHS KaK MHOKECTBA 3JIEMEHTapPHBIX COOBITHIA.
[TpotuBonosnoxkHueie coObITHs. Omnepanuu Haja coObITUsIMU. Dopmysa CIIOXKEHUS
BEPOSATHOCTEM.

[IpaBuio yMHOXEHHMSI BEPOSITHOCTEM. YCIOBHAash BEPOSTHOCTh. lIpencraBieHue
CIIyyallHOTO 3KCIIepUMEHTa B BUJIe AepeBa. HezaBucumbie cOOBITHS.

9 KJIACC

KomOunaroproe mpaBuino ymHoxeHus. llepecranoBku u dakropuan. Ywucio
couertanuii U TpeyroiabHuK [lackansa. CpoiicTBa umucen couderanuid. bunom HprotoHna.
Pemrenune 3aau ¢ HCOMB30BaHHEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposTHOCTh. CiyuyalHbIE BBIOOp TOYKH ©3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA, U3 JyTH OKPYKHOCTH.
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UcnbiTanus. Ycenex u Heygada. Cepusi ucnbiTaHuil 7o nepBoro ycmnexa. Cepus
ucnbiTanuii  bepuymnu. BeposTHocTu cOOBITHI B cepuu UcHbITaHui bepHym.
CryuaitHblii BBIOOp U3 KOHEYHOTO MHOKECTBA.

CnyyaiiHasg BeJMYMHA W pacnpeaeiieHue BeposTHocTeil. [Ipumepsl cirydaliHbBIX
BEJINUMH. BakHble pacrpeeNieHns] — YUCIO TMOMBITOK B CEPUU UCTIBITAHUM 10 IEPBOTO
ycmexa W YHCIO YCIEXOB B CEpUU HCHbITaHUW bepHymnmu (reomerpuueckoe u
OMHOMUATILHOE paclpeieiCHus).

MareMatudyeckoe OXUJAHUE CIIyYahHOW BeIUYUHBL. DU3ZUYECKUM  CMBICI
MAaTEMATHYECKOr0 OXuAaHus. [[puMepsl nCcnoib30BaHUA MAaTEMATUYECKOTO OXKUIaHUSL.
Hucniepcust W CTaHAApPTHOE  OTKJIOHEHHWE CIIydyalHOM BelnduHbl. (CBOMCTBa
MAaTEMAaTUYECKOT0 OXKUJIAaHUS U JUCIIEpCUU. MaTteMaTuuecKoe OKUAaHUE U JUCIIEPCUS
W3YUYCHHBIX PACIPEACIICHUM.

HepaBenctBo YebObimieBa. 3akoH OoibIIMX uyncel. MaTreMaTHUYecKUe OCHOBAHMS
U3MepeHust BeposiTHOCTe!. Posib v 3HaUeHHe 3aKoHa OOJIBIITUX YUCEN B HAYKE, B PUPO/IE
1 00I1IECTBE, B TOM YHUCJIE B COIMOJIOTUUYECKUX O0CIEAOBAHUSX U B U3MEPECHUSX.

INPEAMETHBIE PE3YJIbTATBI

K xoHIiry 00yuenust B 7 kiacce 00y4aromuics MOJyUUT CIETYIONINE IPEAMETHBIC
pEe3yIbTaThI:

Yutate uH(OpMaIMIO, TPEACTAaBICHHYI0O B Tabnuiax, Ha JauMarpammax,
MPEICTABIIATH JIAaHHBIE B BUJI€ TAOJINII, CTPOUTH CTOJIOUKOBBIE (CTOIOUATHIC) i KPYTOBBIC
JTUarpaMMbl TI0 MaCCHBaM 3HAYCHUH.

OnuchIBaTh U UHTEPIIPETUPOBATH PEaTbHBIC YNCIOBBIC JaHHBIC, MPEACTABICHHBIC
B TaOJIMIIAX, HA AUarpammax, rpapukax.

Hcrnonp30Bath A1 OMUCAHUS JAHHBIX CTATHCTHYCCKUE XapaKTEPUCTUKH: CpEaHEe
apupMETHICCKOE, MEIMaHa, HanOOJIbIIIee M HAMMEHBIIICE 3HAUCHUS, pa3MaX, KBapPTHIIH.

NmeTth mpencTaBlieHHE O JIOTHYECKHX YTBEPXKIACHHUSAX W BBICKA3bIBAHUSAX, YMETh
CTPOUTH OTPHUIAHUS, (POPMYIUPOBATH YCIOBHBIC YTBEPKIEHUS MPU PEIICHUU 3ajad,
B TOM YHCJIC U3 JPYTUX YUYEOHBIX KypPCOB, UMETh MPEJICTABIIEHUE O TEOPEMaX-CBOMCTBAX
U TeopeMax-NpU3HaKax, O HEOOXOMUMBIX M JIOCTATOYHBIX YCIOBUSAX, O METOJIE
JIOKa3aTeNIbCTBA OT MPOTHUBHOTO.

Nmerp mpencraBieHre O CIyd4alHOM W3MEHUYMBOCTH Ha IIPUMEpPaxX pe3yJIbTaTOB
U3MEPCHUM, IIeH, (U3NUYECKUX BEIIMYUH, AHTPOIOMETPUUYECKHX JIaHHBIX, HMETh
MPEJICTABJICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcronp30BaTh 11 ONMUCAHUS TAHHBIX YacTOTHI 3HAUYCHUH, TPYIIITUPOBATH JaHHBIC,
CTPOUTH TUCTOTPAMMBI TPYIIITUPOBAHHBIX JAHHBIX.

Ucnonp3oBath Tpadbl s penieHus 3a7ad, UMETh MPEJCTaBICHUE O TEPMUHAX
Teopun rpadoB: BepiInHA, Pedpo, 1emb, UKI, MyTh B rpade, UMETh MPECTaBICHNE
00 o0xoje rpada u 06 OpUEHTUPOBAHHBIX Irpadax.
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K xonity oOyuenus B 8 kiacce o0yyaromuiics MOJy4UT CIAEAYIOUINE MTPEeIMETHBIC
pE3yJIbTATHI:

OnepupoBarh IOHATUSAMU MHOXKECTBA, ITOAMHOYKECTBA, BBIIOJIHATH ONEPALMH
HaJ MHOYKECTBAMH: OOBEAMHEHHUE, MEPECEUEHUE, NEPEUUCIATh JIEMEHTHl MHOXKECTB
C UCHOJb30BAaHUEM OPraHU30BAHHOIO Iniepebopa U KOMOMHATOPHOIO MpaBHJIa
YMHOKECHHUS.

Haxonuth BEpOSATHOCTH CIIy4allHBIX COOBITMI B CIIyYalWHBIX OINbBITAaX, 3Has
BEPOATHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITaX C PAaBHOBO3MOKHBIMH
3JIEMEHTApHBIMU COOBITUSIMHU, UMETH MTOHITHE O CIIy4alfHOM BBIOODE.

OnuceiBaTh JaHHBIE C TOMOLIBIO CPEAHUX 3HAYECHHW U MEP PaCCEUBAHMS
(mucriepcuss M CTaHAAPTHOE OTKIOHEHHWE). YMETh CTPOUTb W HHTEPIPETHUPOBATH
qUarpaMMbl pPacCeMBaHUs, MMEThb IPEICTaBICHUE O CBSI3U MEXIy HaO0JI0JaeMbIMU
BEJIMYNHAMH.

HwmeTs mpencTaBieHue O JepeBe, O BeplIMHAX U péOpax aepeBa, UCHOIb30BaHUU
JIEPEBBEB TIPU PEIICHHH 3a7ad B TEOPHUH BEPOSTHOCTEH, B JPYTUX YYEOHBIX
MaTeMaTHUYECKUX Kypcax U 3aJad U3 JIPyrux yu4eOHbIX PEAMETOB.

OnepupoBarh MOHSATHEM COOBITUS KAaK MHOMXECTBA 3JIEMEHTAPHBIX COOBITHIA
CJIy4aifHOTO OIIbITA, BBIIOJIHATH ONEpAllu HaJl COOBITUSIMU, UCIIOIb30BaTh IIPU PELICHUN
3a/lady JuMarpamMmbl  Dilliepa, YUCIOBYIO MPAMYIO, MPUMEHATH (OPMYIY CIOKEHUS
BEPOSATHOCTEM.

ITonp30BaTbCAd MPAaBWIOM YMHOXKEHUS BEPOATHOCTEW, HCIIOIB30BaTh JEPEBO
JUISL IPEJICTABIIEHUS CIIy4allHOTO OMbITA IPHU peleHuu 3a1ad. OnepupoBarh MOHATUEM
HE3aBUCUMOCTH COOBITHIA.

K koniry o0yuenust B 9 kiacce oOy4aromuiics MOIYUUT CIACAYIONIUE MPEIMETHBIC
pEe3yabTaThI:

ITonp30BaThCsT KOMOMHATOPHBIM TPABUJIOM YMHOXKCHHS, HAXOJIUTh YHCIIO
MIEPECTAHOBOK, YUCJIO COYETAHUH, TT0JI30BATHCS TPEYTOJIbHUKOM [lackams rpu pemeHnun
3a/1a4, B TOM YHMCJIC HA BBIYUCIIEHUE BEPOITHOCTEH COOBITUH.

Hcrnonb30BaTh MOHATHE TEOMETPUYECKOW BEPOSITHOCTH, HAXOAUTh BEPOSITHOCTH
COOBITHUI B OIBITAX, CBSI3aHHBIX CO CIy4alHBIM BBIOOPOM TOYEK M3 IUIOCKOW (DUTYPBHI,
OTPE3KA, JIMHBI OKPYKHOCTH.

HaxoguTh BepoOSTHOCTH COOBITHH B OIBITaX, CBS3aHHBIX C HCIBITAHUSIMH
JI0 JOCTHKEHUS IIEPBOTO YCIIEXa, B CEpUSIX UCIIbITaHUN bepHyIuin.

Nmers mnpencraBiieHMEe O CIy4YalHbIX BEJIMYMHAX W OINO3HABATH CIIyYaWHbBIC
BEJIMYUHBI B SIBJICHUSIX OKPYKAIOLIETO MUPA, ONIEPUPOBATH MOHATUEM «PACTIPENECIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACIPEACIICHUS BEPOSTHOCTEN 3HAUYECHUU CIy4YaWHBIX
BEJIMYMH B U3YUEHHBIX OIBITAX.

Haxomute mareMarnyeckoe OXHUAAHUE W JHUCIEPCUI0 CIYYaWHOM BEJIIMYUHBI
10 pACHPENECICHNUI0, TPUMEHSTh YMCIIOBBIE XapaKTEPUCTUKU U3YyUEHHBIX pacCpeaeICHUN
MPU PEIICHUY 3a]1a4.
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NMerh mnpeacTaBieHUE O 3aKOHE CIIy4YallHbIX 4YHUCEl KaKk O MPOsBICHUU
3aKOHOMEPHOCTH B  CIIy4alHOM  W3MEHYMBOCTH, IIOHUMaThb MaTeMaTHYECKOE
000CHOBaHHE OJM30CTH YacCTOThl U BEPOATHOCTH coObITHs. VMeTh mpezacTaBiieHue
0 pOJIM 3aKOHA OOJIBLIMX YUCEI B IPUPOJIE U OOILECTBE.
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7 KIIACC
HasBanwue paznena Konnuecto XapakTepucTuKa AesITeIbHOCTU
OcHoBHOE coziep>KaHue
(TemnI) Kypca 4acoB oOy4Jaronmxcs
[IpencraBneHue 1aHHBIX 4 [IpencraBiieHHE JaHHBIX B BUAE OcBauBaTh CIOCOOBI IPEICTABIICHUS
Ta0JIHIL, TUATPAMM. CTATUCTUYECKUX JTAHHBIX U YUCIOBBIX
3anongHeHue Ta0aull, YTCHUE U MaCCHBOB C ITOMOIIIbIO TaOIUIT U
MOCTPOEHUE CTOTOMKOBBIX JIMarpaMM C UCIOJIb30BaHUEM
(cTonbuaThIX) U KPYTOBBIX aKTyaJbHBIX ¥ BAKHBIX JTAHHBIX
Juarpamm. (nemorpaduueckue JaHHbIE,
UreHue rpaguKoB peaibHbIX MIPOU3BOJICTBO MPOTYKIIHH,
npoueccos. M3BieueHue OOIIIECTBEHHBIE U MPUPOJIHBIE SIBIICHUS).
uH(pOpMaIUu U3 JUarpaMm u N3yuaTh MeTO bl paOOTHI ¢ TAOTUYHBIMU
Ta0JIMILI, UCTIOIb30BAHUE U U TpaduecKUMU TPEICTABICHUSIMHU
MHTEpIIpETalns TaHHBIX. JTAHHBIX C TTIOMOIIBIO IIU(PPOBBIX
[IpakTrueckas pabora PECYPCOB B XO/I€ TPAKTUYECKUX pabOT
OnucarenbHasi CTATUCTHKA 8 OnucarenbHasi CTaTUCTHKA: OcBauBaTh NOHATHS: YUCIOBO MaCCUB

cpeaHee apupMeTHIECKOE,
MeJIMaHa, pa3Max, HauOoJIbIIIee 1
HaWMEHBIIICe 3HAUCHUSI, KBApPTHIIH,
CpeaHee TapMOHHYECKOE, CPEIHEES

rapMOHHNYCCKOC YU CJIOBBIX JaHHBIX.

[Ipaktuueckas pabota

(Habop), Mepa 1eHTpa, B TOM YUCJIIEe
cpeaHee apuMETHIECKOE, MEUaHa,
JacTOTa 3HAYCHHUS

OnuceIBaTh CTATUCTUYSCKUE TAHHBIC

C TTIOMOIIIBIO CPEAHETO apU(PMETUIECKOTO
U MeauaHsl. Permath 3a1ayn.
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N3ydars CBOMCTBA CPEIHUX, B TOM YHCIIE
C TIOMOIIIBIO HU(POBBIX PECYPCOB, B X0OJI€
MPaKTUYECKUX PaloT.

OcBauBaTh NOHATHUA: HAaUOOJIbIIIEE U
HauMEHbIIIEE 3HAYEHHsI YUCIOBOTO
MacCHUBa, pa3Max, KBapTuib. Pemats
3a/1a4uu Ha BBIOOP crioco0a onucaHust
MacCHBOB B COOTBETCTBUHU C IPUPOAOH
JTAHHBIX U LEJSIMU UCCIIEI0BAHUS, B TOM
YHCJIE B XO/I€ MPAKTUYECKOU PabOThI

CityyaiiHasi U3MEHYMBOCTD

[Ipumeps! caydaiiHOM
WU3MEHYHMBOCTH NPU U3MEPEHUSX,

B MacCOBOM IIPOM3BOJICTBE;
TEHJEHIUU U CTy4yailHble
Kosie0aHusl; IPyNIUPOBKA TaHHBIX,
IIPEACTABIICHUE CIIyYalHON
WU3MEHYHUBOCTH C TOMOILBIO
JYarpaMM; 4acTOThbl 3HAYECHU;
CTaTUCTUYECKasi yCTOMYUBOCTD.
[Ipaktrueckas pabora

OnuceiBaTh JaHHBIE C TTOMOIIBIO
IPYIIHPOBKU, CTPOUTH TUCTOIPAMMEBI,
BBIJIBUTAaTh MPOCTEUIIINE TUTIOTE3HI.
OcBauBath rpaduyeckue npeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YalHOM
M3MEHYMBOCTH, B TOM YHCJIE€ C TOMOIIbIO
U(PPOBBIX PECYPCOB, B X0/
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpadon

['pad, BepinHa, pedpo. CreneHn
BepHIMHbL. Yucno pédep u
CyMMapHasi CTETICHb BEPIIIHH.
[TonsaTHe o CBSI3HBIX Ipadax.
[TyTtu B rpadax.

OcBauBaTh NOHATHS: Tpad, BEPUIMHBI U
pEbpa rpada, crenens, myTh B Tpade,
LEMU U UKJIIbI, yTh B Tpade, MIoCKui
rpad, cBsA3HbIN rpad), OpUEHTUPOBAHHBIN

rpad.
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[enu u ukiel. O6xox rpada
(2MJIepOB MyTh).

[TonsiTHE 00 OPUEHTHUPOBAHHOM
rpade. Pemenue 3agad ¢ moMoIIb0

rpados

Pemrate 3a1a4u Ha IOUCK CyMMBI
CTereHel BepiunH rpada, Ha MOuCK
ob0xoa rpada, Ha MOUCK My Tel B rpadax.
Hcnons3oBath rpadsl MpU pelieHnn
3a7a4 U3 anreOpbl, FeOMETPUH, TECOPHH
BEPOSITHOCTEH, APYTUX TPEAMETOB

Jloruka

Y TBepKICHHS U BBICKA3bIBAHMS.
OTtpunianue yTBepxKIacHus,
YCIJIOBHBIE YTBEPKICHHUSI, OOpaTHbIE
Y PaBHOCUJIbHBIE YTBEPKICHUS,
HEO0OXOIUMBIE U JOCTATOUYHbBIE
YCJIOBUS, CBOWCTBA U IPU3HAKH.
[IpOTHBOIIOI0KHBIE YTBEPKICHMUS,
JI0Ka3aTeNIbCTBA OT IIPOTUBHOIO

N3y4dats BUIBI yTBEPKIACHUN U
BBICKA3bIBAHU.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEP)KJACHUH, JOKA3aTEIbHbIX
paccyxaeHui, GOpMyJIMPOBKH TEOPEM,
BBIPAKAIOIINX CBOMCTBA U MIPU3HAKH,
METO/Ibl MATEMATUYECKUX JOKA3aTEIbCTB

BeposaTtHocTh 1 yacTtoTa
CITy4aifHOTO COOBITHUS

Crny4daiiHbIN SKCTIEPUMEHT (OTIBIT)
U CIIy4ailHOE COOBITHE.
BeposaTtHOoCTh M yacToTa
CITy4aiHOTO COOBITHSI.

Posib ManoBeposATHBIX U
MPaKTUYECKU IOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIIECTBE.
[Ipaktrueckas paborta

OcBauBath MOHATHS: CIIyYalHBIA ONBIT
U CIy4daiiHOe COOBITUE, MAJIOBEPOSTHOE
U TIPAKTUYECKHU JOCTOBEPHOE COOBITHE.
N3y4darh 3HAUMMOCTh MaJOBEPOSITHBIX
COOBITHI B IPUPOJI€ U OOILIECTBE

Ha BaXXHBIX ITpUMepax (aBapuu,
HECUYACTHBIE CITy4au, 3all1Ta
NepCOHANbHOM nH(pOpMaIuu, nepenaya
JIAHHBIX ).

N3yyars posb KI1acCUYECKUX
BEPOSATHOCTHBIX MOJIENEHl (MOHETA,
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UrpaibHasi KOCTb) B TEOPUU
BEPOSITHOCTEM.

HabmtonaTe 1 u3y4yaTh 4acTOTY COOBITUI
B IIPOCTHIX IKCIEPUMEHTAaX, B TOM YHCIIE
C MIOMOILIBIO LIU(PPOBBIX PECYPCOB

[ToBTOpEHuUe, 00001ICHME, 5 [IpencraBneHue TaHHBIX. [ToBTOPSITH N3YUEHHOE U BEICTPAUBATh
cucTeMaTH3alus 3HaHUI OmnumcarenbHas CTaTUCTHUKA. CHUCTEMY 3HAHUM.
BeposaTtHocTh Ciiy4aliHOTO PemaTte 3a1aun Ha npe/ICTaBICHUE U
COOBITHSL. OIMCaHMe JAaHHBIX C MOMOIIBIO
MHokecTBa ¥ IOJIMHOXKECTBA. M3YyYEHHBIX XapaKTEPUCTHUK,
DneMeHThl Teopuu rpadoB npecTaBlIeHre HHGHOPMAIIUK

C OMOIIIbIO TpadoB.

OO0cy)xaaTh TPUMEPHI CITyYalHbIX
COOBITHI, MAJIOBEPOSITHBIX U MTPAKTHUECKU
JIOCTOBEPHBIX CIyYalHbIX COOBITUM, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OBLIEE KOJIMYECTBO 34
YACOBIIO ITPOI'PAMME
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8 KUIIACC
HasBanue pa3znena KomuuecTBo XapakTepucTrKa JeATeIbHOCTH
(Temnl) Kypca 4acoB OctosHoe conepare 0o0yyJaromuxcs
IToBTOpEHuUE Kypca 7 Kinacca 3 [IpencraBieHne JaHHBIX B BUIE [TOoBTOPATH U3YyUEHHOE U BHICTPAaNBaTh
Ta0JIUI U JUarpamm. CHUCTEMY 3HAHHUI.
OnwucarenbHas CTATUCTHKA. Pemate 3a1aumn Ha peICTaBICHUE U
Ciy4aiiHass U3BMEHYHUBOCT. ONMCAHUE JJAHHBIX C MIOMOIIIBIO
Cry4aiiabie cOOBITHSI. V3YYEHHBIX XapPAKTEPUCTHK.
BepostHOCTH M 4aCTOTHI. Pematp 3a1aun Ha npeacTaBieHue
DJIEMEHTBI TEOPUU MHOKECTB. TPYNIIAPOBAHHBIX JAHHBIX U OMUCAHUE
DneMeHThl Teopuu rpadoB CIIy4YallHOW N3MEHYHUBOCTH.
Pemate 3anaun Ha onpeneneHue 4acToThl
CITy4alHBIX COOBITHH, 0OCYKIeHNE
IPUMEPOB CITyYalHBIX COOBITUI, 33141
Ha ONTMCAHUE MHOXECTB U MPEICTABICHUE
uHdopmaIuu B Buje rpados
MHoxecTBa 4 MHO0K€ECTBO U TTOAMHOKECTBO. OcBauBaTh NOHATHS: MHOJKECTBO,

[Iprmepbl MHOXKECTB

B OKPY’KaroLIEM MUPE.
ITepeceuenne u 0OBETUHCHHE
MHO€ECTB. [narpammel Ditnepa.
Hucnossie MHOXKeECTBA. [IpumMepsl
MHOXECTB U3 alIreOpsl U
TE€OMETPHH.

MIOJIMHOXECTBO, BKITIOUEHUE,
nepeceueHre U 00beIMHEHNE MHOYKECTB,
YHUCJIOBBIE MHOXKECTBA, YUCIIOBBIC
IPOMEKYTKH.

Pemats 3amaun ¢ momMouiso Gopmyn
BKJTFOUCHUSI-UCKITFOUCHHUS
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[Iepeuncnenue 3J1€MEHTOB
MHOKECTB C IIOMOILBIO
OpraHM30BaHHOTO Tiepedopa u
IIpaBuIa yMHOKEeHUS. Popmyiia
BKJIFOUECHUSA-UCKITFOUEHUS

BeposTHOCTS CityyaliHOTO 4 DnemMeHTapHbIE COOBITHS. OcBauBaTh NOHATHS: DJIEMEHTAPHOE

coOBITHS BeposiTHOCTH CTydaifHBIX COOBITHI. | COOBITHE, CIyYalHOE COOBITHE KaK
OnbITEI C paBHOBO3MOKHBIMU COBOKYITHOCTb OJIarONpHUsATCTBYOILIUX
AJIEMEHTAPHBIMU COOBITUSIMH. AJIEMEHTAPHBIX COOBITUH,
Crmy4daiiHbIi BBIOOD. PaBHOBO3MOXKHBIE DJIEMEHTAPHBIC
[IpakTuueckas padbota COOBITHS.

Pemate 3a71aun Ha BEIYMCIICHUE
BEPOSTHOCTEU COOBITHH TTO
BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CIIy4YaliHOTO OIBITA.

Pemate 3a71aun Ha BEIYMCIICHUE
BEPOSTHOCTEH COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU
COOBITUSIMU, B TOM YHUCJIE€ C TOMOILBIO
KOMITbIOTEPA.

[IpoBOIUTH M U3yYaTh OIBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHUCJIS

C UCTIOJIb30BAaHUEM MOHET, UTPAJIBHBIX
KOCTEH U IPYyTUX MOJAEIEN B XOJI€
IPaKTUYECKON pabOThI
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OmnucaresibHas CTaTUCTUKA.
PaccenBanne naHHBIX

N3mepenue paccenBanus
YHCJIOBOTO MaccuBa. Jucnepcus u
CTaHJIapPTHOE OTKJIIOHEHUE
yucaoBoro Habopa. CBolicTBa
JTWCTIEPCUU U CTAaHJAPTHOIO
OTKJIOHCHUS.

JlnarpamMmbl pacCerBaHMS JBYX
HaO0JIr0JaeMbIX BeInunH. JInHeiiHas
CBSI3b HA IMarpaMMe PacCEUBaHMUS.
[IpakTudeckas padora

OcBauBaTh NOHATUS: TUCTIEPCUS U
CTaHAapTHOE OTKJIOHEHHE, UCTIOJIb30BaTh
9THU XapaKTEPUCTUKH JIJIsl OTTCAHUS
paccerBaHUs IaHHBIX.

BriaBurate runote3bl 00 OTCYTCTBUH WU
HAJIMYUU CBSI3U MO IMarpaMmmam
paccerBaHuUs.

Crtpoutb quarpaMMbl paccenBaHUs

10 UMEIOLIMMCS TAaHHBIM, B TOM YHCJIE

C TOMOIIBIO IU(PPOBBIX PECYPCOB

Benenue B Teoputo rpados

Hepeso. [lepeBo cirydaiHOro
skcriepumenTa. CBOMCTBA
JIEPEBbEB: €IMHCTBEHHOCTD MyTH,
CBSI3b MEXK1y YMCJIOM BEPIIUH U
yucaom pédep. [ToHsTre 0 mIocKux
rpadax. Pemenue 3amau

C IOMOIIIBIO JEPEBHEB

OcBauBaTh MOHSATHS: IEPEBO KakK rpad
0e3 MKJIa, BUCsS4Yasi BepuinHa (JIUCT),
BETBb JIEPEBA, MyTh B ICPEBE, TUAMETP
JepeBa.

N3yuath cBOlCTBA AepeBa:
CYIIECTBOBAHUE BUCSYEH BEPIIUHBI,
€IMHCTBEHHOCTD Iy TU MEXIY ABYMS
BEPIIMHAMHU, CBSA3b MEXK]y YHCIIOM
BEPIIUH U YUCIIOM PEDeEp.

Pemmathb 3agaun Ha IIONCK U
IIEPEUNCIICHUE ITYTEN B JEPEBE,
ompe/esIeHIE YUCia BEPIINH Uiu pedep
B JIepeBe, CBOMCTRA IJIOCKUX IpadoB

Jloruka

Jlornueckne coro3nel «N» n « JIN.
CBsi3b MEXKy JIOTUYECKUMU

N3y4darts MeTOABI U CTPYKTYPY
MaTEeMaTHYECKUX YTBEPKICHNUH,
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COI03aMH M OTICPAITHSIMHU
HaJl MHO>KCCTBaMH.
Hcnonb30BaHME IOTHYECKUX
COI030B B ayireOpe

COZEpKAIIUX JJOTUYECKUE COHO3BI.
OcBanBaTh UCITOJIB30BAHUE JIOTUYECKUX
COI030B IIPU IIOCTPOCHUH CUCTEM U
COBOKYITHOCTEW YPaBHEHUH U
HEPABEHCTBO OT IIPOTUBHOTO

Onepanuu HaJ CITy4YaliHBIMU
coOpITusAMU. ClIOKEHHUE
BEPOSITHOCTEHN

Crny4aiinbie COOBITHS Kak
MHOKECTBA AJIEMEHTAPHBIX
COOBITHIA.

[IpoTHBOMOIOKHBIE COOBITHS.
Onepauuu HaJ COOBITUSMU.
dopMyIa CII0KEHUS BEPOATHOCTEN

OcBauBaTh NOHSATHS: B3AUMHO
ITPOTHUBOIIOJIOKHBIC COOBITHS, OTICPAITAN
HaJl COOBITUSIMU, OOBETUHEHHUE U
nepeceyeHre COObITHI, COBMECTHBIC U
HECOBMECTHBIE COOBITHSI.

N3yuaTh TeOpeMbI O BEpOSITHOCTH
00BeAMHEHUS IBYX COOBITHI ((hOpMYJIbI
CJIO’KEHUSI BEPOSTHOCTEN ).

Pemate 3amaun, B TOM 9nciie TEKCTOBBIE,
Ha BBIYHCIICHUE BEPOSITHOCTEH
00BbeIMHEHUS U TIEPECEUCHUSI COOBITUI
C MIOMOIIIBIO YUCTIOBOM MIPSIMOM,
auarpamm Jitnepa

Y cii0BHasE BEPOSITHOCTb,
YMHOKE€HHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS

[IpaBuio ymMHOXEHUSA
BEPOSITHOCTEH. Y CIIOBHAS
BEPOSATHOCTb.
[Ipencrasienue cay4aniHOro
AKCIIEpUMEHTA B BU/IEC JIEPEBA.
He3aBucumeble coOBITHSA

OcBauBarh NOHATUSA: IPABUIIO
YMHOXEHUsI BEPOSITHOCTEM, YCIOBHAS
BEPOSITHOCTh, HE3ABUCUMbIE COOBITHS,
JEPEBO CIYyYaUHOTO OIBITA.

Pemrars 3aaun Ha onpenesieHue U
CBOMCTBA HE3aBUCUMBIX COOBITUH.
Pemrars 3aaum Ha MOMCK BEPOSITHOCTEN

93




OepnepanbHas padboyas nporpamma | Marematuka. 7-9 knaccsl (yrimyOn€HHBIN ypOBEHb)

C MCIIOJIb30BaHUEM JIepeBa CIIy4aiiHOTO

OIbITa
[ToBTOpEHue, 06001IEHNE, 5 PaccenBanue 1aHHBIX B YUCIOBBIX [1oBTOPATH M3yYEHHOE U BEICTPANBATh
CUCTEMATU3aLMs 3HAHUN MaccuBax. Onepanuu CHUCTEMY 3HAHUU.
HaJ MHOXECTBAMH U COOBITHUSMHU. Pemars 3a1aumn Ha IpeACTaBICHNUE U
BeposTHOCTh City4aliHOTO ONMCAHNE TAHHBIX C TOMOIIBIO
coObITus. CII0KEHUE U YMHOKEHHE | M3yYCHHBIX XapaKTePUCTHK.
BEPOSITHOCTEM. Pewmate 3aaun ¢ npuMeHeHueM rpagos.
JlepeBbs U mII0CKUE rpadbl Pewrars 3a1aun Ha HaxX0XKICHUE

BEPOSITHOCTH CITyYaHOTO COOBITHS
10 BEPOSTHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA.

Pemars 3anaun Ha HAXOXKAECHHUE
BEPOSTHOCTEH OOBEAMHEHUS U
TiepeceueHus COOBITHI, B TOM YHUCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM
rpaduUecKuX MpeIcTaBICHUN

OBLIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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9 KJIACC
Haspanwue paznena KommaecTBo XapakTepuCTUKA 1€ TETbHOCTH
(Temnl) Kypca 4acoB OctosHoe conepare 00yJaroImuxcs
IToBTOpEHUE Kypca 8 Kitacca 3 [IpencraBieHue JaHHBIX. [ToBTOPSTH N3yUEHHOE U BHICTPANBATH
OmnmcarenbHasi CTATUCTHKA. CHUCTEMY 3HAHHUM.
Onepauuu HaJ| COOBITUSIMU. Pemate 3a1aun Ha peICTaBICHUE U
He3aBucumocTh COOBITHIA. onMcaHue NJaHHBIX. PentaTe 3amaun
JlepeBbs u miockue rpad HA HAXO0XJICHUE BEPOATHOCTEHN
00BbEeTMHEHUS U TIEPECEUCHUS COOBITHH,
B TOM YMCJIC HE3aBUCUMBIX
C UCIOJIb30BaHUEM TpaUuecKuX
MPEICTABJICHUH U JIEPEBA CIYYAUHOTO
OITbITa
DeMEeHThl KOMOUHATOPUKHU 6 KombunaTopHoe npaBuiio OcBauBath NOHITHUS: KOMOMHATOPHOE

yMHOXkeHus. [lepectaHoBKY 1
dakropua.

Huco coueTanui U TPEyroJIbHUK
[Tackans. CBoiicTBa uncen
couyerannii. bunom Herotona.
Peuienue 3aga4 ¢ ucnoiab30BaHUEM
KOMOMHATOPHUKHU

MPaBUJIO YMHOXXEHUS, YIIOPSIOUYCHHAS
napa, Tpoiika 00bEKTOB, IEPECTAHOBKA,
(dakTopuan yucia, COYeTaHUE YUCIIO0
coYeTaHui, TpeyroJbHUK [lackans.
Pemrars 3apaun Ha niepeyunciieHue
KOMOMHAITUH, KOJIMYECTBA dJIEMEHTaPHBIX
cOOBITHH, HAXOXKICHUE BEPOSITHOCTEHN
COOBITUH C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCJIE C
UCIIOJIb30BaHUEM TpeyroyibHuKa [Tackans.
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Pemrate 3a1aun Ha MpUMEHEHHE YUCIIA
codeTaHuii B anreOpe (COKpamEHHoe
yMHOXeHHEe, 0uHOM HbroTOHA)

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuyeckast BEpOSATHOCTD.
CnyuaitHblii BBIOOP TOUKU

13 Urypsl Ha MIOCKOCTH,

U3 OTPE3Ka, U3 IyT'H OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON
BEPOSTHOCTH.

Pemate 3a1aun Ha HAXO0XKACHHE
BEPOSITHOCTEN B OMBITAX, IPEICTABUMBIX
KaK BbIOOp TOYEK U3 (PUTypbI

HAa IJIOCKOCTH (MHOTOYT'OJIbHHUKA, KPYyTa),
U3 OTPE3KA WU TYTH OKPYKHOCTH,

13 YHUCIIOBOTO IIPOMEXKYTKA

Ucnertanus beprymm

Ucnertanus. Ycnex u Heyaaya.
Cepus vCIBITAaHUH 10 IEPBOTO
ycnexa.

Cepus ucnbiTanuii bepaysm.
BeposiTHOCTH COOBITHI B cCE€pUH
ycnblTanui bepHymm.
Crny4aiiHblii BBIOOpP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHSTUS: UCTIBITAHUE,
AJIEMEHTAPHOE COOBITHE B UCIIBITAHUU
(ycmex v HeyJaya), cepHsi UCIIBITAHUM,
HACTYIUJICHUE TIEPBOTO ycrexa (Hey1aun),
cepus ucnblTanui beprym.

Pemath 3agaun Ha HaXOXJICHUE
BEPOSITHOCTEN COOBITUI B CEPUU
VCIIBITAaHUU 10 TIEPBOTrO ycrexa.
Pemars 3anaum Ha HaXOXKAEHUE
BEPOSTHOCTEH COOBITHI

B CEpUU UCIIBITAaHUMN bepHyIuu,

B TOM YHCJIE C TIOMOIIBIO ITU(POBBIX

pecypcoB
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Crnyyaiinas BeTMuuHa

Cnyyaiinas BeIM4rHa U
pacrpeesieHue BepOsITHOCTEH.
[IprmMeps! caydaiiHbIX BEJIMYMH.
Baxknble pacnipeiesieHus — YhCIio
MOMBITOK B CEPUU UCTIBITAHUN

710 TIEPBOT'0 yCIeXa U YUCIIO
yCIEXOB B CEpUU UCTIBITAaHUM
bepnynnu (reometpuueckoe u
OMHOMMAIIBHOE pacIpeiesICHNs)

OcBauBarh NOHATHUSA: CIy4daiiHas
BEJIMYMHA, 3HAYCHUE CITyYaliHON
BEJIMYUHBI, PACIIPEICTICHUE
BEPOSITHOCTEM.

N3yyaTh, B TOM YUCIIE C MOMOIIBIO
U(PPOBBIX PECYpPCOB, U 0OCYKIAThH
IIPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CIIyYalHBIX BEJIMYHH (B TOM YHCJIE POCT U
BEC YeJIOBEKA, YMCJICHHOCTh HACEICHUS,
CTOMMOCTb TOBAPOB M YCIIYT), CIIy4alHbIX
BEJIMYMH, CBSI3aHHBIX C U3yYEHHBIMU
CIIyYaliHBIMH OTIBITAMU

HucnoBbie XapaKTEPUCTUKHU
CIIy4YalHbIX BEJIMYNH

MareMaTu4eckoe 0KUJaHNuE
CIIy4alHOW BEJIUYUHBI.
DU3NYECKUAN CMBICTT
MaTeMaTH4YECKOr0 OKUJAHUS.
[IprmMepsb! ucnonp30BaHus
MAaTEMaTHYECKOTO OKUIAHUS.
Jlucnepcus u CTaHIapTHOE
OTKJIOHEHME CIIyYallHOW BEJIUYHUHBI.
CBoiicTBa MaTEMATUYECKOTO
0XKUJAHUS U JUCTIEPCUHU.
MatemaTtudeckoe OKugaHue u
JIUCTIEPCUS N3YUYEHHBIX
pacrpeeneHun

OcBauBarh NOHATHUS: MATEMATUUYECKOE
0KUJIAHUE CITyYallHON BEJIMYMHBI,
JIUCTIEPCUS U CTAHJAPTHOE OTKIIOHEHUE
CIIy4alHOW BEJIUYUHBI.

Pemate 3a1aun Ha BEIYMCIIEHUE
MAaTEMaTUYECKOTO OKUJAHUS U
JTUACTIEPCUN TUCKPETHOM CITy4aitHOMN
BEJIMYMHBI 10 33ITaHHOMY
pacnpeneneHuro, B TOM YUCIIE 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMUTBCS C MATEMATUYECKUM
0KUJAHUEM U JUCTIEPCUENH HEKOTOPBIX
pacnpeieieHnil, B TOM YUCIIE
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pacnpeaeneHus Ciry4aiHOW BETMYUHbI
«YHCIIO YCTIEXOB» B CEPUH UCTIBITAHUIA
bepnymm

3aK0H OOJIBIINX YHCE]T

HepasenctBo UebblteBa. 3akoH
OOIBIINX YHUCEIL.
MaremaTH4ecKrue OCHOBaHUS
MU3MEPEHNS BEPOSITHOCTEM.

Ponnb n 3HaUeHME 3aK0OHA OOJIBIINX
yucesl B HayKe, B IPUPOJIE U
00IIIECTBE, B TOM YHCIIE

B COLIMOJIOTMYECKUX
00CJIeIOBAaHUSX U B U3MEPEHUSIX

N3yuath yacToTy coOBITHS

B IOBTOPSIIOLIUXCS CITy4alHBIX OIbITax
KaK CIy4ailHy10 BEJIHUYUHY.
3HAKOMUTHCS 3aKOHOM OOJIBLINX YHCEI
KaK MaTeMaTUYECKIM BBIPKEHNE
CTaTUCTUYECKOM yCTOMUYUBOCTH YaCTOT U
CpPEIHUX 3HAYCHUM.

Pemate 3amaun Ha u3MepeHne
BEPOATHOCTEN C IOMOIIIBIO YaCTOT.
OO6cyxaaTh posib 3aKOHA OOJIBLINX YHCET
B 000CHOBAaHMHU YaCTOTHOT'O METOJa
U3MEpEHHs BEPOSITHOCTEH, B IPUPOC

U B 00LIECTBE

[ToBTOpEHue, 06001ICHME,
cucTeMaTH3anus 3HAaHUN

BepostHOCTH CydaiiHBIX
COOBITHIA.

DneMeHTbl KOMOMHATOPUKH.
Cepus ucnibiTannii bepHyuim.
Cry4aiiHble BETUYUHBI U
pacpeneseHus.

HucoBble XapaKTEpPUCTUKU
CIIy4allHbIX BEJIMYUH. 3aKOH
OOJBIINX YUCEN

[ToBTOPATH N3yUYEHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pemats 3a7aun Ha HAXO0XKJICHHUE
BEPOSITHOCTEN B CEPUAX HE3ABUCUMBIX
HCIbITAHUIN, B TOM YHUCJIE C IIOMOIIbIO
KOMOMHATOPHBIX (PaKTOB U (HOPMYIL.
Pemrars 3amaum Ha onpeiesieHre CBOMCTB
pacnpeneneHnuil, HaX0XKJICHUE
MaTEeMaTHUYECKUX OKHIaHUI
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U JUCIIEPCHUI N3YUYEHHBIX
pacupeaeIcHui.

OOcy:xaaTh poiab 3aKOHA OOJIBIIIUX YHUCEIT
B HayKe, B IPUPOJE U B OOLIECTBE

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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