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@denepanpHas pabodas mporpamMma 1o ydeOHOMY mpenmeTy «MaremaThka
(Oa3oBBIN  ypoBeHb) (MpeaMeTHas objacTh «MartemaTka W uHpOpMaTHKay) (nanee
COOTBETCTBEHHO — IIpOrpaMMa o MaTeMaTHKe, MaTeMaTHKa) BKIIFOYAST TOSCHUTEIBHY IO
3alUCKy, CONepKaHue OOyYeHHWs, IUIAaHUPYEMbIE Pe3yJbTaThl OCBOCHHS TMPOTPAMMBbI
10 MaTeMaTHKe, TeMaTHIECKOE TNIAHUPOBAHHE.

MNOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1o MareMatuke Uil oOydaromuxcs 5-9 kimaccoB paspaboraHa
Ha ocHoBe ®I'OC OOO. B mporpamMme 1Mo MaTeMaTUKE YYTEHBI UAEHU U TOJOKECHUS
Konueniuu pa3Butus MmateMatudeckoro oopazoanusi B Poccuiickoit denepaiuu.

[IpeameToM MaTeMaTUKH SABJISIOTCS (PyHIaMEHTAJIbHBIE CTPYKTYPBI HAILIETO MUpa —
MPOCTPAaHCTBEHHbIE (OPMBI W  KOJIMYECTBEHHBbIC OTHOLIEHUS (OT MPOCTEHIINX,
YCBAaWBAEMbIX B HEMOCPEICTBEHHOM OIBITE, JI0 JOCTATOYHO CJIOXKHBIX, HEOOXOAUMBIX
JUTSL Pa3BUTHUSL HAYYHBIX U MPUKIATHBIX KUjeh). Maremarruueckue 3HaHusg 00eceunBaloT
MNOHMMAHUE TPUHIUIIOB YCTPONCTBA M HKCHOJIb30BAHHMS COBPEMEHHOW TEXHUKH,
BOCIIPUATAE W  HWHTEPOPETALMUIO COLMAIBHOM, JKOHOMMYECKOM, IOJUTUYECKOU
uH(pOpMaIuK, Nal0T BO3MOXKHOCTh BBINOJHITH PACUYETHl M COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHSTH (DOPMYJIBI, BIAJETh MPAKTUUECKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUN W TOCTPOCHUM, YuTaTh MH(OpPMAIMIO, MPEJICTABICHHYIO B BHUJAE TaOJMII,
quarpaMM  HU  TpauKoB, JKUTh B YCJIOBHSIX HEOMNPENEIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4ailHbIX COOBITHH.

N3yuenne maremaTuku (OpMUPYET y OOYyUaIOIMIMXCS MAaTeMaTUYECKUN CTHIIb
MBIIIJICHUS, TPOSIBIISIONINICS B ONMpPeNeNEHHBIX YMCTBEHHBIX HaBbIkax. O0yuaromumecs
OCBaMBAalOT TaKW€ NOPUEMBI U METOJbl MBIIUICHUS, KaK HWHIYKUUS W JIEIyKIUS,
0000111eHre W KOHKPETH3allusl, aHAJIU3 U CUHTE3, KjlacCU(UKalUg U CUCTeMaTH3aIus,
abcTparupoBanue u aHajaorus. OObEeKThl MATEMAaTHYECKUX YMO3AKITIOUEHUN, TIpaBuiia UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHW3M JIOTUYECKUX IOCTPOCHUM, CIIOCOOCTBYIOT
BBIpaOOTKEe YMEHHsS (HOpPMyIUpOBaTh, OOOCHOBBIBATh W JIOKA3bIBATh CYXKACHUS, TEM
CaMbIM Pa3BUBAIOT JIOTHYECKOE MbIUIeHHe. M3yueHne MareMaThkyd OOecredynBacT
dbopMupoBaHUE AJITOPUTMUYECKOM KOMIOHEHTHI MBIIUICHUS M BOCHHUTaHUE YMEHHI
NEeWCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh H3BECTHBIE U
KOHCTPYHpOBATh HOBBIC. B miporiecce perienus 3a1a4 — OCHOBOM yueOHOU AeSTENHHOCTH
Ha ypoKax MaTeMaTUKH — Pa3BUBAIOTCS TBOPUECKAs U MPUKIIaJHAS CTOPOHBI MBIIIJICHUS.

OOydeHne mMaTeMaTUKe JAET BO3MOXHOCTh Pa3BUBaTh Y OOyYalOIIUXCS TOYHYIO,
parMoHaIbHyI0 ¥ WH()OPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOOJIee TOIXOJSIINE
S3bIKOBBIC, CHMBOJIMYECKHE, Tpaduueckue cpencTBa IJsi BBIPAKEHUS CYXICHUU U
HarJISIAHOTO UX MPEICTABICHUS.

[Ipn m3ydeHMM MaTeMaTUKH OCYIIECTBISIETCS 00IIee 3HAKOMCTBO C METOJaMU
MO3HAHMS JEHCTBUTEIIBHOCTH, MPEJICTABICHUSIMH O MPEIMETE U METOJaX MaTEMAaTUKH,
WX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MPUMEHEHUSI MATEMATUKH JIJIs1 PEUICHUS] HAYYHBIX W MPUKJIAHBIX 3a]1a4.
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[IpuopuTeTHBIMU LIETIIMU O0YUYEHUSI MaTeMaTuKe B 5—9 Kiaccax sIBISIOTCS:

dbopMUpOBaHNE IEHTPATBHBIX MATEMATHYCCKUX TMOHATHNA (YHCIIO, BEJIWYWHA,
reoMerpuueckas (urypa, mnepeMeHHasi, BEpOSTHOCTb, (YHKIHUsA), OOECHeUnBaIONIUX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs 00YUaIOIINXCS;

NoJIBeIcHHEe OOYy4YaloIIMXCSd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaTEeMaTHUKU U OKPY>KaIOIIEro MHUpa, MOHUMaHUE MaTeMaTUKHU KaK YacTH
o011e# KyJIbTYpbl YeJIOBEUECTBA;

pa3BUTHE WHTEIUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OO0yyaromuxcs,
MO03HABATEILHOM aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUM, KPUTUYHOCTU MBILICHHUS,
MHTEpECca K U3YUCHUIO MaTEMAaTHUKH;

dopmupoBanre (GYHKIIMOHATHHOW MAaTEMAaTHUYECKOW T'PAaMOTHOCTH: YMCHHUS
pacrmo3HaBaTh MPOSBICHHUS MAaTEeMaTHYECKUX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PCATBHBIX JKU3HCHHBIX CHUTYallUSAX W TMPH HU3YUYECHUU NPYTUX yUEOHBIX MPEIMETOB,
NPOSIBIICHUS] 3aBUCUMOCTEH UM 3aKOHOMEPHOCTEH, (opMmynupoBarh HX Ha S3BIKE
MaTeMaTHKH ¥ CO3/JaBaTh MaTEMaTUYECKUE MOJCIH, TMPUMEHATh OCBOCHHBIN
MaTeMaTHYECKWA ammapar Juisi pelIeHus MPaKTUKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBATH MTOJTYICHHBIC PE3yJIbTATHI.

OCHOBHBIE JINHUY COJIEPKAHU IMPOTPAMMBI 10 MaTeMaTuKe B 5—9 kiaccax: «Hucna
U BBIUHCICHUS», «Anrebpa» («Anredpanueckue BBIPAXKEHUS», «YpaBHEHUS U
HEpaBeHCTBa), «DyHkimm», «['eomerpus» («I'eomeTpuueckre GUrypbl U UX CBOWCTBAY,
«M3MepeHre TeoOMETPUYECKUX BEIHYMH»), «BeposTHOCTh W cTaTHcTHKa». JlaHHBIE
JVHUHA Pa3BUBAIOTCS TMapalljieIbHO, KaKJash B COOTBETCTBUHM C COOCTBEHHOU JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOii, & B TECHOM KOHTAKT€ U B3aUMO/ICHCTBHH.

Copeprkanue mporpaMMbl MO0 MaTeMaTUKE, paclpeeéHHOe 10 rojlaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKUM O0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIUINHAAIBEHBIM
BolpocamM  oOydJaromyecs — oOpaliaJiich ~ HEOJHOKPATHO,  4YTOOBI  OBJAJCHHUE
MaTEMaTUYECKUMH TIOHSATUSMU M HABBIKAMH OCYIIECTBISIIOCH TOCIEOBATEIEHO U
MOCTYTATEIbHO, C COOJIIOJICHWEM TPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MATEMaTHYECKUX MPEACTABICHUNA OOYyJaroImxcs,
pacmmpsist 1 yriryossisi e€, o0pasyst IpOYHbIE MHOKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO matemaruka sBIseTCS 00sS3aTeIbHBIM y4eOHBIM
IpPEeIMETOM Ha YPOBHE OCHOBHOTro 001ero oopazoBanus. B 5-9 kmaccax maremaruka
TPaIUIIMOHHO U3yYaeTcs B paMKax CIEAYIONINX Y4eOHBIX KypCOB: B 5—06 Kilaccax — Kypca
«Matemartukay, B 7-9 kinaccax — KypcoB «Anredpay» (BKJIIOYAst SJIEMEHTHI CTATUCTUKU U
Teopun BepositHocTel) u «['eomerpusi»y. IlporpamMmoil 1o MaTeMaTWKe BBOAUTCS
CaMOCTOSITEJIbHBIN yU4eOHBIA Kypc «BepOSITHOCTh U CTATUCTHKAY.

OOmiee 4YuCIIO YacoB, BbIJIEJIEHHBIX JIs W3y4YeHHs MareMaTuku (0a30BbIN
YpOBEHb) Ha YpOBHE OCHOBHOTO o0O0I1Iero ooOpaszoBaHus, — 935 wyacoB: B 5 kiacce —
170 gacoB (5 yacoB B Henenmo), B 6 kinacce — 170 gacoB (5 yacoB B HeJent0), B 7 Ki1acce —
204 4aca (6 yacoB B Heneno), B 8 kiacce — 204 ydaca (6 4acoB B Hezeno), B 9 kiacce —
187 vacoB (5,5 4acoB B HEJIEIIO).
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IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyeHne MareMaTHKUd HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsSl HANpPaBIICHO
Ha JIOCTIDKEHHE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANpPEeIMETHBIX M TPEAMETHBIX
00pa30BaTENIbHBIX PE3yJIbTATOB OCBOSHHS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJbTATBI

JIMYHOCTHBIE  pe3yJbTAaThbl  OCBOCHMS  IpOrpaMMbl IO  MaTeMaTHKe
XapaKTepU3yIOTCA:

1) naTpHOTHYECKOE BOCIIHTAHHE:

MPOSBJICHUEM HHTEPECA K MPOIIJIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCHUMCKOU
MaTE€MAaTUYECKOM IIKOJbI, K MCIOJIb30BAaHUIO ITUX JOCTHKEHUM B JAPYrMX HayKax M
NPUKIAJHBIX CPepax;

2) rpa:KaaHcKoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIINOJHEHUIO 00S3aHHOCTEN IpakJIaHUHA U peajin3alliy ero mnpas,
OPEICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBaX (PYHKIMOHUPOBAHUS Pa3IMYHBIX
CTPYKTYP, SIBJICHUH, MPOLIETyp I'paXk1aHCKOro oOuiecTBa (HapuMep, BbIOOPHI, ONIPOCHI),
TOTOBHOCTBIO K OOCYKIEHHIO STUYECKHX MpOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JIOCTVKEHHM HAyKH, OCO3HAHMEM BAXXHOCTU MOPAIBHO-ITUYECKUX
IIPUHLINAIIOB B JACATEIBHOCTH YYEHOIO;

3) TpyaoBO€E BOCIUTAHUE:

YCTAHOBKOW HA AKTUBHOE YYacTUE€ B pCEIICHUU MPAKTUYECKHX  3a7ad
MAaTeMaTUYECKOW  HAIMpPABICHHOCTH, OCO3HAHHEM  BAaXXHOCTM  MAaTEMaTHYECKOTO
oOpa3oBaHus Ha TPOTSHKCHUM BCEH IKU3HHM I YCIEIHON mpodeccruoHanbHON
NEeSTeIbHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOpUM OOpa30BaHUS U >KU3HEHHBIX IUIAHOB
C YU€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K OMOLHMOHAJIBHOMY M OCTETHYECKOMY  BOCIIPUSATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a1ad, pEIICHUN, PpacCyKICHHMH, YMEHHIO BUJEThH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHHUS:

OpHEHTAlMeEN B IEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAYUYHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, NPUPOJAbI U OOILECTBa,
NOHMMaHHUEM MAaTEMaTU4YEeCKONW HAayKU Kak c(hepbl UeI0BEUECKON AEATEIbHOCTH, 3TAIIOB
e€ pa3BUTHs M 3HAYMMOCTH Ul DPA3BUTUS LMBWIM3ALMWHU, OBJIAJECHUEM S3BIKOM
MaTeMaTHUKM W MaTeMaTU4eCKOW KyJIbTYypOH KakK CpEACTBOM IIO3HAHUA MUDa,

6
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OBJIAACHHUEM HpOCTCﬁIHI’IMPI HaBBIKaMH HCCHGHOB&TCHBCKOﬁ ACATCIBHOCTH,

6) ¢pu3uueckoe BocnuTaHWe, (GOPMHPOBAHWE  KYJIbTYPbl  310pPOBbS U
3MOLMOHAJBHOI0 0J1aroNoIyYus:

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTUYECKNE 3HAHUS B MHTEPECAX CBOETO 370POBB,
BEJICHUS 3I0pOBOro0 00pa3a >KM3HHU (30pOBOE NUTAHUE, COATTAHCHPOBAHHBIM PEXKUM
3aHATUHN U OTABIXA, pEryyspHas (pu3nueckas akTUBHOCTD), CPOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, TpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOro K€ IpaBa JPyroro
YeJI0BEKA,

7) PKOJIOTHYECKO€e BOCIIUTAHHE:

OpUEHTalMel Ha NPUMEHEHHE MaTEeMaTUYECKUX 3HAHWM Ui pelleHus 3aaad
B 00JIaCTH COXPAaHHOCTH OKPY>KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MOCTYIIKOB U OLEHKH HX
BO3MOJKHBIX TIIOCJIECTBUN [UIsI OKpPY)KAlOIIEeH cpeabl, OCO3HAHUEM TIJI00AJIBHOrO
XapakTepa HKOJIOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUs;

8) amanTanusi K M3MEHSIOLIIAMCS YCJIOBHSIM CONMAJILHOI ¥ MPUPOTHOM Cpebl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBUSAX HEONMPEEIEHHOCTH, MTOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH 4Yepe3 MPAKTUUYCCKYIO NEATeIbHOCTh, B TOM YHCJIE yMCHUE
YUUTBCS Y APYTUX JIIOJEH, MPUOOpEeTaTh B COBMECTHOM JESITEIIBHOCTA HOBBIE 3HAHUS,
HABBIKW U KOMIIETCHIIMH U3 OTIbITA JIPYTHUX;

HEOOXOIMMOCTBIO B (POPMUPOBAHUM HOBBIX 3HAHUMU, B TOM YHUCIE (HOPMYTUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bl 00 0OBEKTaX U SBJICHUSIX, B TOM YHUCIIC paHee HE U3BECTHHIX,
OCO3HaBaTh Ne(MUIIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CHIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINA KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U JeiCcTBUsA, HOPMYITUPOBATH U OIEHUBATH PUCKU U TOCIEACTBUS, (POPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHUS MTpOrpaMMBbI IT0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIET0O
oOpaszoBaHus y oOydaromierocsi 0yayT chopMUpPOBaHbI METaNpPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPHU3YIONIUECs OBJIAJCHUEM YHHUBEPCATBLHBIMHU ITO3HABATCIIBHBIMU JICHCTBUSAMM,
YHUBEPCATHHBIMH ~ KOMMYHUKATHBHBIMH  JCHCTBUSAMH U yYHUBEPCAIbHBIMU
PETYISTUBHBIMU JCHCTBUSMU.

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHbIE YUeOHbIE 1eMCTBHUA
ba3oBble JJoruueckne 1eicTBUS:

BBISIBJISAITH M XapaKTEPU30BaTh CYILIECTBCHHBIE MPHU3HAKA MaTEMaTUUYECKUX
00BEKTOB, TOHATUHN, OTHOIICHUNA MEXIy MOHATHUAMH, (POPMYyIUPOBATH OMPEACICHHUS
MOHSATUM, YCTaHABJIMBATh CYIIECTBEHHBIM MpHU3HAK KiIacCU(UKAIIUK, OCHOBAHUS
JUTst 0000IIIEHNS U CPAaBHEHUS, KPUTEPUH MPOBOJIUMOTO aHAJN3a;

BOCIIPMHUMATh, (POPMYIMPOBATH U MPEeOOPa30BbIBATh CYXKIEHHUS: YTBEPAUTEIbHbIE
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U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIC U 00ILIKE, YCIOBHBIE;

BBIBJIATE MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W IPOTHUBOPEUHMS
B (axTtax, [aHHBIX, HAONIONCHUAX W YTBEPXKICHUSAX, IMpeajaraTb KpUTECPHUH
JUISL BBISIBIICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUMH;

JIEaTh BBIBOJIBI C HCTIOJI30BAHUEM 3aAKOHOB JIOTUKH, 1€ TYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOUEHUN, YMO3aKIIOYCHUH 10 aHAJIOTUH;

pa3buparb J10Ka3aTENbCTBA MATEMAaTUYECKUX  YTBEPXKACHUN  (MpsAMbIE H
OT MPOTUBHOTO), MPOBOAMTH CAMOCTOSITEIBHO  HECIIOXKHBIE J0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTpPAWBATh AapryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh CIOCOO pelleHus: y4eOHOU 3ahauu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOUpaTh Haubosee MOAXOASIUN ¢ YYETOM CAMOCTOATEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3soBble ucciieoBaTe/IbCKHE AeCTBUS:

WCIIOJIB30BaTh BOINPOCHI KAaK MCCIENOBATEIbCKUM HHCTPYMEHT I[O3HAHUA,
bopMyIIHpOBaTh BOMPOCH], (PUKCHUPYIOILIHE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIIBHO
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
TTO3UIINIO0, MHCHUE;

MIPOBOJIUTH 1O CAMOCTOSITEJIbHO COCTABJICHHOMY IJIaHY HECJIOKHBINA IKCIIEPUMEHT,
HEeO0O0JIBIIIOE UCCIICIOBAHUE MO YCTAHOBJICHUIO OCOOEHHOCTEN MaTEMaTUUYE€CKOr0 0OBbEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOIA;

CaMOCTOSITeNIbHO (hopMyMpoBaTh OOOOIIEHUS] W BBIBOJALI 1O pe3yJibTaTam
MPOBEJAEHHOTO HAOJIOJEHHUS, UCCIEAOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ynbTaTOB, BEIBOJAOB U 0000LICHUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMpollecca, a TaKXKe BbIJBUTaTh
MIPEATIOJIONKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH ~ HEIOCTATOYHOCTh M M30BITOYHOCTh ~ MHGOpMAalMW, JaHHBIX,
HEOOXOAMMBIX ISl PEILICHUS 3a]auH;

BbIOMpaTh,  aHAIM3HPOBAaTh,  CHUCTEMATHU3UPOBATb UM  HUHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (POPM NPEICTaBICHUS;

BbIOMpaTh (HOpMy Mpe/CTaBlIeHUs HMH(DOpPMAMKM W WUIIOCTPUPOBATH pElIacMble
3a/la4yl cCXeMaMHu, IMarpaMMaMu, HTHON TpapuKoi 1 X KOMOMHAIUSIMU,

OLIEHUBATh HAJEKHOCTh MH(GOPMALIMU 10 KPUTEPUSIM, TPEIJIOKEHHBIM YUUTEIEM
WK CPOPMYITHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBbIE YHUBeEpPCAJbHbIE yUeOHbIe H1eHCTBHS:

BOCIIPUHHUMATL H (l)OpMy.HI/IpOBaTB CyXKIACHNA B COOTBCTCTBHM C YCJIOBHUAMHU U
OeIsIMu 06HICHI/ISI, sSICHO, TOYHO, I'PaMOTHO BbIPpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N IIMCBbMCHHBIX TCKCTAX, AaBaThb IMOACHCHUA 110 XO0AY PCHICHHUA 3da/1a4r, KOMMCHTHPOBATH
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TIOJTyYeHHBIN Pe3yJIbTar;

B XO/J€ OOCYXXICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
po0IeMbl, pemaeMoil 3ajadu, BhICKA3bIBATh WJIEH, HAICJICHHBIE HAa TIOWCK PEIICHUS,
COTIOCTABIISITh CBOM CYXKIEHUS C CYXICHUSIMH JPYTHX YYaCTHHKOB JHAJIOTA,
0OHapy’>KMBaTh Pa3IMUMe U CXOACTBO MO3UIIMNA, B KOPPEKTHOU (hopme GopMympoBaTh
pa3HoIIacusi, CBOU BO3PAKECHHUS;

NPECTaBISITh PE3YNbTAaThl PEIICHUs 3aJadyd, DJKCICpUMEHTa, HCCIeA0BaHus,
NPOEKTa, CaMOCTOSATEIBHO BBIOMPATh (OpMAT BBICTYIUICEHHUS C YyYETOM 3amad
NPe3CHTAIlUN 1 0COOEHHOCTEH ayUTOPHH;

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHAHOW U MHAUBUIYATbHOU PaOOTHI
TIPY pEIICHUH YUYEOHBIX MaTEMaTHICCKUX 3a71aY,

MPUHUMATh IIeJTb COBMECTHOW JIEATECILHOCTH, IUJIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM pabOThI, paclpenemnsiTh BUIbI paboT, JOTOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHHS] HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYyNMNOBBIX (opmax padboThl (0OCyxkaAeHHS, OOMEH MHEHHUSIMHU,
MO3TOBBIC MITYPMBI B IPYTHUE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPIUHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJla B OOIINIA
MPOIYKT IO KPUTEPHUSIM, CPOPMYTHPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

PerynsiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIEC AeiCTBUSA
Camoopranuszanms:

CaMOCTOSTENIbHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUs 3aJaud (WM €ro 4acTh),
BBIOMpATh CMOcO0 peuieHus ¢ Y4YETOM MMEIOUIUMXCS PECYpcOoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATHh BAapUAHThl PEIICHUN C Y4ETOM
HOBOW MH(QOpPMaLIUU.

CaMOKOHTPOJIb:

BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI TIpolecca U pe3yJsbrara
pelieHusi MaTeMaTH4YeCKOM 3a1auu;

NOpeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a]auH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWIEHHBIX
OIHUOOK, BBISIBIEHHBIX TPYHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJibTaTa MACSTENIbHOCTA TIOCTAaBJICHHOM Ienu U
YCIIOBUSIM, OOBSICHATh MPHUUMHBI JAOCTHKCHHMSI WIM HEAOCTIIKEHUS IIeJIM, HaXOIUTh
OILIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

IMPEAMETHBIE PE3YJIBTATDBI

IIpeameTHBIE pe3yabTaThl OCBOEHUS INPOTrPaMMBbl IO MATEMATHKE IIPEICTABIICHBI
10 rofaM oOy4eHUs B CIAEAYIOLIUX pa3zesiaX MPorpaMMbl B paMKaX OTAENIbHBIX YUEOHbIX
KypcoB: B 5—6 kiaccax — Kypca «MaremaTukay», B 7-9 kiaccax — KypcoB «Auredpay,
«I'eomerpus», «BeposITHOCTb U CTATUCTUKAY.
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DOEJEPAJIBHAS PABOYASI ITIPOT'PAMMA YUEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IproputeTHBIMU LIETSIMH O0YUCHHSI MaTeMaTUKE B 5—6 Kilaccax sSIBISIOTCS:

OpOAOJKEHUE (POPMHUPOBAHUS OCHOBHBIX MAaTEMATHUYECKUX MOHITHH (4YHUCIO,
BEJIMYMHA, TeoMeTpuueckas Qurypa), o0OeclneynBaIONIMX MPEEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MATEMAaTHYECKOTO 00pa3oBaHus 00y4arOIINUXCS;

pa3BUTHE HHTEJUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydYaromuxcs,
NO3HABATEJIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3YUEHHUIO
MaTeMaTHKU;

nojiBe/icHue OoOydJarolmuxcs Ha JOCTYITHOM JMJIi HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMaTUKU U OKPY>KaOIEro MUpa;

dopmupoBaHre (PyHKIMOHAIBHOM MAaTeMaTHYECKOW TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MaTE€MaTHYECKHME OOBEKTbl B pEAIbHBIX JKU3HEHHBIX CHUTyalUsX,
IPUMEHATh OCBOCHHBIE YMEHHS JUIsl PELICHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh IOJTYYECHHbIE pE3yJbTaThl M OLEHMBATh HX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaALlUH.

OcCHOBHBIE JIMHHM COJEpKaHUS Kypca MaremMaTuku B S5—6 Kjaccax —
apumeTrnyeckass M TeOMETpUYECKasi, KOTOphIE Pa3BUBAIOTCS MapajlieNbHO, KaKaas
B COOTBETCTBHU C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHMO OJIHA OT APYTOH,
a B TECHOM KOHTaKTe€ M B3auMoJeHCTBUM. Takke B Kypce MaTeMaTHKH MPOUCXOIUT
3HAaKOMCTBO C DJIEMEHTaMH aJreOpbl U OMMCATETHHON CTATUCTUKH.

N3ydyeHne apupMeTHUEeCKOro marepuaja HayMHAaeTcsl CO CHCTEMaTH3aluu U
pa3BUTUS 3HAHUN O HATypaJIbHBIX YUCIAX, OJTYYEHHBIX Ha YPOBHE HAYaJIbHOTO OOIIEro
oOpazoBanusa. Ilpu 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTENIBHONM TEXHUKH U
(GopMUpOBaHME HOBBIX TEOPETHMUECKUX 3HAHUM  COYETaeTcsi C  pa3BUTHUEM
BBIUMCIIUTEIPHON KYJIBTYPBl, B YaCTHOCTH C OOy4YCHHMEM TMPOCTEHIINM MpHéMaM
OPUKUAKH W OLEHKU pE3yJIbTaTOB BBIYUCICHUN. M3yueHue HaTypajgbHBIX YHCEN
poAOJIKaeTcs B 6 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSAMU TEOPUH JIETUMOCTH.

Havano n3yuenns 0ObIKHOBEHHBIX U JIECATUIHBIX IPOOEi OTHECEHO K 5 Klaccy. ITo
TIEPBBII ATall B OCBOCHUH IPOOEii, KOTAa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJICSIMH,
NOHSTUSIMH TeMbl. [Ipr 3TOM paccMoTpeHHe OOBIKHOBEHHBIX APOOEi B IOJTHOM 00BEME
NPEIIIECTBYET M3YyUYEHUIO JNECATUYHBIX ApoOed, YTO Ienecoo0pa3Ho ¢ TOYKH 3PEHUs
JIOTUKU W3JIOKEHUS] YHCIIOBOW JIMHWHW, KOTJa IpaBWia JEHCTBUH C JECATUUYHBIMU
IpoOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU AJITOPUTMAMU BBIIOJHEHUS JEUCTBUN
C OOBIKHOBEHHBIMU JIpOOSMHU. 3HAKOMCTBO C JECATUYHBIMU JPOOSIMH PACIIUPUT
BO3MOXKHOCTH JJIsi MOHUMAaHMUS OOYYaIOUIMMUCS NPHUKIATHOTO TMPUMEHEHHS HOBOM
3alCU IPU H3YYEHUU JAPYTUX MPEAMETOB U NPU NPAKTUUECKOM HCIOJIb30BAHUU.
K 6 xmaccy oTHecéH BTOpoOHl »dTam B H3YYEHUM JApoOei, rJe NpOUCXOAUT
COBEpIIIEHCTBOBAHUE HABBIKOB CPABHEHUS U NpeoOpa3oBaHUs ApoOel, OCBOCHNE HOBBIX
BBIUHCIUTENbHBIX AJITOPUTMOB, OTTAUMBAHWE TEXHUKU BBIYUCICHHUI, B TOM 4YHCIIE
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3HAQUYEHUM BBIPAKEHUHM, COAEpXKAIMX U OOBIKHOBEHHBIC, M JECATUYHBIC ApOOH,
YCTaHOBIICHUE CBSI3el MEX]y HUMH, PACCMOTPEHHE MPUEMOB pEIICHUS 3a/1a4 Ha JPOOu.
B nauane 6 kiacca nporMcX0oIUT 3HAKOMCTBO C MOHSITUEM IPOIICHTA.

OCo0EHHOCTBIO N3YyUEHHUSI TTOJIOKUTEITLHBIX U OTPHUIIATEIILHBIX YMCEIT SIBISIETCS TO, UTO
OHM TaK)K€ MOT'YT pacCMaTpUBaThCs B HECKOJBKO 3TaroB. B 6 kiacce B Havasie M3yd4eHHs
Tembl «IlonokuTenbHbIE U OTPUIIATEIbHBIE YMCIay BblesieTcss noarema «llembie ynciay,
B paMKax KOTOpPOM 3HAaKOMCTBO C OTpHUIATEIbHBIMHU 4YHCIaMH U JEHCTBUSIMU
C TIOJIOKUTEIILHBIMU Y OTPHUIIATEIIHHBIMU YMCIIAMU IIPOUCXOIUT Ha OCHOBE COAEPIKATEIILHOTO
NOJIX0/1a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE IMO3HAKOMUTH OOYYAIOIIUXCS TPAKTUIECKU
CO BCEMH OCHOBHBIMU TMOHSTHSIMAU TEMbl, B TOM YHWCIE€ M C TMpaBWIaMH 3HAKOB
NPY BBITOJTHEHUH apr(PMeTHUeCKUX IeHCTBUM. V3ydeHne palmoHaIbHBIX YMCET HA 9TOM HE
3aKOHYMTCS, a OyJIET MPOJIOJHKEHO B Kypce alreOphl 7 Kiacca.

[Ipn oOydeHHM pEIICHHI0O TEKCTOBBIX 3a7ad B S5—6 Kjaccax HCIONb3YIOTCA
apudmeTndeckrue mpuémsl perieHus. [Ipu oTpaboTke BEIYUCIUTEIHHBIX HABBIKOB B 5—6
KJIaccaX pacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4M CIEAYIONINX BUAOB: 33/1a4l Ha IBU>KEHUE,
Ha YacTH, Ha MOKYIIKH, Ha pab0Ty U IPOU3BOJAUTEILHOCTD, Ha MPOIICHTHI, HA OTHOIICHUS
u npomnopiuu. OOyyarommecs: 3HaKOMSITCA ¢ MpUEMaMM pelieHus 3ajad nepedopom
BO3MOXHBIX BAPUAHTOB, ydarcsi padoTaTh ¢ MH(POpPMaLUEW, MPEACTABICHHON B (opMe
Ta0IUI] WM AUarpaMM.

B mporpamme ydebHoro kypca «Maremarrkay TpeaycMOTpeHO (OpMHpPOBaHUE
MPOTEIEBTUUECKUX alreOpandyeckux mpecTaBiieHnid. bykBa kak CHMBOJI HEKOTOPOTO
yyuciaa B 3aBUCUMOCTA OT MATE€MAaTUYECKOrO KOHTEKCTa BBOJUTCS IMOCTEIEHHO.
bykBeHHasi CHMBOJIUKA IIMPOKO HCIOJB3YETCS TPEXKAEC BCEro s 3amucu OOIuX
YTBEPKACHUHN U MIPEIOKEHUM, HOPMYJI, B YaCTHOCTH ISl BBIYUCIICHUS] T€OMETPUUYECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YHUCIIA.

B mporpamme yueOGHoro kypca «Maremartukay TpeAcTaBlieHA HarsaHas
TEOMETpHSs, HamlpaBlieHHAs Ha pa3BUTHE OOPA3HOTO MBINLIECHUS, MPOCTPAHCTBEHHOTO
BOOOpaxXeHus, N300pa3UTEIbHBIX YMEHUN. DTO BAXKHBIN ATal B U3yUYCHUU T'€OMETPUH,
KOTOPBI  OCYIIECTBJISIETCS HAa  HATJISJHO-NPAKTUYECKOM  YpOBHE, OMUPAaETCs
Ha HarjsHO-O0Opa3HOe MblllJieHne oOydaronmxcs. bombmias pojab  OTBOAUTCS
MPAKTUYECKOMN JIeATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJeIupoBannto. O0yyaronuecs
3HAKOMSATCSI ¢ TEOMETPUYECKUMH (PUTYypaMu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C MX
MPOCTEUINTUMU  KOHPUTYpaAlMIMH, Yy4yaTcs H300pakaTh WX Ha HEIMHOBAHHOW U
KJIET4aToON Oymare, paccMaTpUBAaIOT MX MPOCTEHIMe CBOWCTBA. B mporecce uzydeHus
HATJISTHON TEOMETPUM 3HAHMS, MOJTYyYEHHBbIE 00YUYalOMMMUCS Ha YPOBHE HAYAJIBHOTO
oOurero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo y4yeOHOMY TUTaHy B 5—6 Kjlaccax M3y4aeTcsl MHTErPUPOBAaHHBIA NIpeIMET
«MareMatrka», KOTOPBIM BKJIIOYAeT apu(PMETHUECKUl MaTepual ¢ HarIsAHYIo
TE€OMETPHIO, a TAKXKE MPOIEEBTUUECKUE CBEJICHUS U3 aireOphl, SJ€MEHThI JOTUKUA U
HayaJia ONKUCcaTeIbHON CTAaTUCTUKH.

OOGriee yncI0 4acoB, PEKOMEHI0BAaHHBIX JJIs M3y4YeHHUs] MaTeMaTuku, — 340 4acoB:
B 5 kiacce — 170 gacoB (5 4acoB B Hezelnto), B 6 kiacce — 170 yacoB (5 yacoB B HEZIEINIO).
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COIAEPKAHUE OBYUEHUASA
5 KIIACC

HarypaJjbHble Yucjia 1 HYJIb

HartypaneHoe uwmcio. Psn Hatypanbabix uyucen. Yucno 0. HM3o00paxenue
HATypaJIbHBIX YUCE TOYKAMH Ha KOOPJIWHATHOM (YMCIOBON) IPSIMOM.

[loznnmonHas cucremMa cuuciaeHus. Pumckas Hymepanuss Kak —I[pUMep
HENO3UIIMOHHON CUCTEMBI CUMCIICHU. [lecATuYHas cucTeMa CUUCICHUS.

CpaBHEHHE HATypaJIbHBIX YHCEJ, CPABHEHUE HATYPAJIbHBIX YHCEN C HYJEM.
Crnioco6b! cpaBHeHUs. OKpYyTIEHUE HATypaIbHbBIX YHCEIL.

CrnoxeHHne HaTypaJIbHBIX YMCEN, CBOMCTBO HYJIS IPHU CIOKEHUU. BrlunmTaHue kak
JeiicTBUE, O0OpaTHOE CJIOKEHUIO0. YMHOKEHUE HATypajbHBIX YHCEJ, CBOMCTBA HYJIS U
CAVHUIBl TpPU YMHOXKEHUHU. JleneHue Kak JelCTBUE, OOpAaTHOE YMHOMXEHHUIO.
KomnoHeHTsl neiicTBuil, cBA3b Mexay HUMHU. [IpoBepka pesynbraTa apupMeTu4ecKoro
neucteud. IlepemecTuTenbHOE M COYETATENBHOE CBOMCTBA (3aKOHBI) CIIOXKEHHS U
YMHOKEHUS, pacipeieTuTENbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB il 0OO3HAUEHHUS HEU3BECTHOI'O KOMIIOHEHTAa M 3aluCcH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

Jlenutenu U KpaTHbIE YUCIIA, Pa3IoKEHUEe Ha MHOKUTENU. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenp ¢ HaTypaJbHBIM IOKAa3aTeseM. 3alliCh YHUCIIA B BUJIE CYMMBI Pa3psIHBIX
CJIaraeMbIX.

UucnoBoe BblpakeHHE. BpIUKMCIEHUE 3HAYEHHUI YHCIIOBBIX BBIPAKEHUH, MOPAIOK
BBIITOJIHEHUS JEWCTBUM. lCnonb30BaHWE NPU BBIYUCIEHUAX MEPEMECTUTEIBHOIO H
COUYETATEIHLHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS M YMHOXKEHHUS, PacIpenesuTeIbHOro
CBOWCTBA YMHOXEHUS.

Apodu
[IpencraBnenue o Ipobu Kak crocoOe 3amucu 4acTu BeduduHbl. OOBIKHOBEHHBIC

npobu. IlpaBuiibHBIE W HempaBuibHbIE ApoOu. CmemraHHas ApoOb, MpeACTaBICHUE
CMEIIIaHHOW JpoOW B BHJIE€ HEMPaBWIBHOW APOOM U BBIJCIEHUE IIEJIOW YacTH Yucia
U3 HenpaBWIbHOW apoou. M3o0pakeHuwe apoOel ToukaMyd Ha YHCJIOBOW MPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamenue apooOeit. [IpuBenenue apodM K HOBOMY
3HaMmeHartento. CpaBHEHUE JPOOCH.

CrnoxxeHue W BbIYMTaHUE ApoOed. YMHOXXEHHE U JejeHue ApoOeil, B3auMHO-
oOpaTHbie poou. HaxoxaeHue 4acTy 1eoro U ejoro Mo ero 4YacTu.

Hecstuunas 3amuck apooOeit. [lpencraBnenwe necaTudHOM ApodW B BUC
0OBIKHOBEHHOM. M300pakeHne NeCATUYHBIX ApoOeil TOUYKaMH Ha YHUCIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudmernueckre AEUCTBUS C AECATUYHBIMU ApoOsMu. OKPYTIIEHUE EeCATUYHBIX
Tpo0ei.
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Pemienne TeKCTOBBIX 3724

Pemenne TeKCTOBBIX 3ajad apu(METHYECKUM CHocoOOM. PerieHue Jormdyeckux
3aia4. Pemrenne 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcmosb3oBaHue
IIPU PEIICHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTD,
BpEMS, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EJIMHUIBI H3MEPEHUS: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXKIY €IUHUIIAMU U3MEPEHUS
Ka)KJIOM BEJIMYMHBEI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenre JaHHBIX B BUJI€ TAOJMII, CTOJIOYATHIX TUATPAMM.

HarasigHasi reomerpust

Harnsnnaele npeacraBieHuss o (Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, yTOJ1, IOMaHasi, MHOIOYTOJIbHUK, OKPYKHOCTb, KpyT. YTOIL IIpsAMOi1, OCTpBIH, TyIOU
Y Pa3BEPHYTHIN YIJIBL.

JInuHa OTpe3ka, METPUYECKUE E€IWHMUIBI JUIMHBL. JIMHA JOMaHOW, NEpUMETP
MHOI'OYI'OJIbHHMKA. 3MepeHne U OCTPOECHUE YIJIOB € IIOMOIIBIO TPAHCIIOPTHPA.

Harnsanuele mnpexacraBieHuss o (¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
NpsIMOYTOJIHUK, KBAApPAaT, TPEYTOJbHUK, O PAaBEHCTBE (DUTYP.

N3oOpaxenue ¢uryp, B TOM uuciae Ha kieryatoil Oymare. IloctpoeHue
KOH(UTYypaIuii U3 4acTer mpsiMoi, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIETYaTOM Oymare.
Hcnonp30BaHUE CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApATA.

[Tmomane MIPSIMOYTOJIBHUKA U MHOT'OYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJIBHUKOB, B TOM 4Hcle (UTyp, M300paxEHHBIX Ha KieT4aTod Oymare.
EnuHuiibl u3mMepeHus miomaiu.

Harnsinaele mpencTaBlieHHss O TPOCTPAHCTBEHHBIX (DUTypax: MPsIMOYTOJIbHBIM
napajuienenumes, Kyo, MHOororpaHHuku. M3o0paxeHne npocTelimx MHOTOTPaHHUKOB.
Pa3Béprku kyba u napamnenenunena. Co3nanue Mozeseil MHOTOTpaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TIACTUIIMHA U IPYTUX MATEPUAJIOB).

O0BEM IPSIMOYTOIBHOTO Mapasuienenumnena, Kyoa. Exuaunsl nusmepenns o0bema.

6 KJIACC

HarypajbHble ynciia

ApudmMernueckre ACHUCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU  YHUCJIAMH.
UucnoBble BBIpAXKEHHUS, MOPSAIOK IEHCTBUHM, HCIONb30BaHHE CKOOOK. Mcmonb3oBaHue
IIPY  BBIYHCICHUAX IIEPEMECTUTENBHOIO M COYETAaTEIbHOIO CBOMCTB CIIOKCHUS U
YMHOKEHUS, PacCIpeAeIIUTEIbHOTO CBOMCTBA yMHOXEHUsA. OKpyIVIEHHE HATypaJbHBIX
quced.

JlenuTenu U KpaTHbIE YUCIia, HAUOOIBIINI OOIIMIA AETUTENb U HAaUMEHbIIIee 0011ee
KpatHoe. JlenuMOoCTh CyMMBI U IPOU3BEAECHHUS. [leneHne ¢ OCTaTKOM.
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Apoon
OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JPOOM, COKpalleHHe JIpoOei.

CpaBHeHHEe U ymopsjoudBaHue mpoOei. PemieHue 3amad Ha HaAXOXJICHHE YacTH
OT IIEJOr0 MW IIeJIOr0 Mo ero 4vactu. J[poOHoe YHClIO Kak pe3ynbTaT JeCHUS.
[IpeacraBnenue IeCITUYHOM APOOM B BHUIE OOBIKHOBEHHOM JpOOM M BO3MOXKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOM JpoOu B BHJE JAeCATUYHOM. JlecsTUUHBIE IpoOH U
METpUYECKasi cuctemMa Mep. ApupMeTHYecKrne IEHCTBUS W UYHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU M JICCATUYHBIMHU JPOOSIMHU.

OtHomenue. Jlenenue B JaHHOM OoTHoIIeHUH. Macita6, nponopuus. [IpumeHnenue
MIPONOPIUI MPU PEIICHUY 3a]1a4.

[Tonstue nporieHTa. BhiunciieHHe OpOlLEHTa OT BEJIMYUHBI U BEJIIMYUHBI MO €&
MpOILICHTY. BrIpakeHHe NPOLEHTOB JECATUYHBIMU JpoOsimu. Pelienne 3agau
Ha MPOIIECHTHI. BhIpakeHre OTHOIICHUS BEJIMYUH B MPOIEHTAX.

IHos10xuTEIBHBIC H OTPHLIATEIBLHbBIE YHCJIA

[lonoxurensHble W OTpULATENbHbIE uncna. llensie ducna. Monpynbs yucna,
reoMeTpuiecKasi MHTepIpeTalus Moy yrcia. M300paxenue ynucen Ha KOOpAUHATHON
npsmoil. YwucnoBble mnpomMexyTku. CpaBHeHHE uHcell. ApupMETHUYECKUE IEeUCTBUS
C IIOJIOYKUTEIIBHBIMU U OTPULATEIBHBIMU YUCIAMU.

[IpsmoyrosbHas cucTeMa KOOPAMHAT HA IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, alciucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IIJIOCKOCTH.

bykBeHHBbIE BbIpaKeHUs

[IpumeneHnne OyKB ISl 3allUCM MAaTE€MAaTUYECKHX BBIPAKEHUW U MPEIJIOKEHUH.
CpoiictBa apu(MeTHyecKuX JAeHCTBUN. bDyKBEHHbIE BBIPDAKEHHS M  YHUCIIOBBIE
MOJICTAHOBKHA. DyKBEHHBIE PAaBEHCTBA, HAXOXIECHUE HENW3BECTHOIO KOMIIOHEHTA.
®opmyibl, Gopmylibl NepuMeTpa U IUIOAAM MPSMOYrOJIbHHMKA, KBajpara, oObEéMa
napajuienenuresa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemienne TEeKCTOBBIX 3a1ad apu(METHYECKUM CHocoO0oM. PerieHue J1orudyeckux
3aia4. Pemenue 3a1au nepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ama4, copepkaiux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJITUYUHBI: CKOPOCTD,
BpeMsI, PaCCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIIBHOCTh, BpeMsi, 00bEM
paboThl. EquHUIBI M3MEpEHUs: MacChl, CTOUMOCTH, PAcCCTOSHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXKy €IUHUIIAMU U3MEPEHUS KaXI0W BETUYUHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOLIEHHUEM, MPOMOPIUOHATIBLHOCTHIO BEIUYUH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOU U IPOIICHTHI.

OueHka W TpUKUAKA, OKpyriieHue pesyiabrata. CocraBieHue OYKBEHHBIX
BBIPQ)KEHUH 110 YCIIOBHIO 33/1a4H.

[IpencraBnenre MaHHBIX ¢ TOMOIIbIO Tabmuir W guarpamMm. CrosOuaTeie
JIAarpaMMbl: YTEHUE U NMOCTPOEHUE. UTEHUE KPYTrOBbIX AUArPAMM.
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Harasignasi reomerpust

Harnsanuele npencraBiaeHuss o GUrypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jy4, yroji, JIJOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTONBHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3anmHOe pacronokeHne IBYX NPSIMBIX HA IIOCKOCTH, NApajuICNIbHBIC IPSMEIE,
NEPHEeHANKYJIApHBIE IpsiMble. I3MepeHne pacCTOsTHUI: MKy ABYMSI TOUKAMHU, OT TOUKH
110 TIPSIMOM, JJIMHA MapuIpyTa HAa KBAJAPAaTHOM CETKE.

N3mepeHne W TOCTPOEHHE YIJIOB € IIOMOINBIO  TpaHcHopThpa. Buael
TPEYTOJbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJbHBIN, TYNOYTOJIbHBIN, PaBHOOEIPEHHBIM,
PaBHOCTOPOHHUH. YeThIPEXYTOIBbHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [IpIMOYTOIBHUK,
KBaJpaT: WCIOJb30BAHUE CBOMCTB CTOPOH, YIJoB, nauaroHaiei. WMzoOpaxenue
reOMETPUYECKUX (UTyp Ha HEIMHOBAHHOM OyMare C HCHOJb30BaHUEM IUPKYJIS,
JMHENKH, YyTONbHUKA, TpaHcnopTupa. [locTpoenus Ha kineTdyatoi Oymare.

[lepumeTrp MHOroyrosnbHuka. IloHdarue mnom@aau Urypel, €eAMHULBI U3MEPEHUS
wiomaau. [pubmmkéHHoe u3aMepeHue momaa Guryp, B TOM 4Mciie Ha KBaJpaTHOU
cetke. [IpubnmxEHHOE U3MEpEHUE IITMHBI OKPYKHOCTH, IJIOIAIN KpyTa.

CummMmeTpus: HEHTpAJIbHAS, OCEBAs U 3€PKaJbHAasi CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsaable npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (PUTypax: Mapaijienenumnes, Kyo,
npu3Ma, IupaMuia, KOHyc, IUIUHAp, map u chepa. M3o0paxeHre npocTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BEPTOK MHOTOIPaHHUKOB, IUJIUHAPA U KoHyca. Co3naHue Mojienen
IPOCTPAHCTBEHHBIX PUTYp (M3 Oymaru, NpOBOJIOKH, MJIACTUIIMHA U APYTUX MATEPUATIOB).

[Tousatue oO0BEMa, enuHUIBI u3MepeHus o0beéMa. OOBEM MOPSIMOYTOJBHOTO
napaJuiesienurnesna, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJbTAaThl OCBOCHHUS TMPOTPAMMBI YYEOHOTO Kypca K KOHITY
0o0yueHus B 5 KJiacce:

Yuciia 1 BBIYUCTCHUS

[lonumarh U NPaBWIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATypajJbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH U I€CSITUYHBIMU JPOOSMHU.

CpaBHUBaTh M YNOPSAOYMBATH HATypaJIbHbIE YHCIIA, CPABHUBATH B MPOCTEHIIMX
ciIydasx 0OBIKHOBEHHBIC JPOOH, TEeCATUYHbBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM (YUCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €Ml
YUCJIOM M M300pakaTh HaTypajibHbIe YMCIAa TOYKAMH Ha KOOPAMHATHOW (YMCIOBON)
IPSAMOM.

Bemonnate  apudmernueckue — IEHCTBUS € HATYPAJIbHBIMU  YHCJIaMH,
¢ OOBIKHOBEHHBIMHU JPOOSMHU B MPOCTEUIINX CIIydasiX.

BBINIOJIHATH POBEPKY, MPUKHUIKY PE3YJIHTATA BHIYMCICHH.

OKpyrasTe HaTypajbHbIE YUCIA.

15



denepanbHas paboyas mporpamMMa | MaremaTuka. 5—9 kimaccel (0a30BbIil YPOBEHB)

Pemenne TeKCTOBBIX 3a/1a4

Pematp TekcToBele 3amaun  apu(METHYECKUM CIOCOOOM U €  TOMOIIBIO
OpPraHU30BAHHOI'O KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pematp 3amaun, copeprkaiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUMUHUHBI: CKOPOCTb,
BpEMsl, pacCTOsSIHUE, 1IeHa, KOJHMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbI, 0003HAYCHUS MPH PEIICHUU
3ajad.

[Tonp30BaThCsl OCHOBHBIMU E€AMHHUIIAMUA W3MEPEHHS: LIEHBI, MAacChl, PacCTOSHHUS,
BPEMEHHU, CKOPOCTH, BbIpaXXaTh OAHH €IUHUIBI BETUYMHBI Uepe3 IpyTHe.

W3Bnekatb, aHamM3UpOBaTh, OICHWBATh HMH(OpPMAIMIO, TPEICTABICHHYIO
B Tabiulle, Ha CTOJIOYATON quarpamme, MHTEPIPETUPOBATh NPEICTaBICHHbIE JaHHBIC,
UCIOJIb30BaTh JAHHBIE [TPU PEIICHUH 3a/au.

HarasigHasi reomerpust

[Tomp30BaThCsl TEOMETPUUECKUMHU TTOHATUSIMA: TOUKA, IIPsMasi, OTPE30K, Jyd, yTOJ,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomuTh mNpUMEpPHl OOBEKTOB OKpPYXKAIOIIEr0 MHpa, UMEKIUX GopMy
M3YUYCHHBIX TEOMETPUUECKUX (UTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYKO C YIJaMH: BEpUIMHA CTOPOHA,
C MHOTOYTOJIbHUKaMHU: yTOJI, BEPIIMHA, CTOPOHA, TUArOHallb, C OKPY>KHOCTBIO: Paguyc,
JIAAMETP, LUEHTP.

N306pakaTh W3ydeHHbIE TEOMETPUUYECKUE (PUTYPHI HA HEIMHOBAHHOMW U KJIETYATOU
OymMmare ¢ MOMOUIBIO ITUPKYJIS U TUHEUKH.

Haxomute mivHBI OTpPE3KOB HEIMOCPEACTBEHHBIM W3MEPEHHEM C ITOMOIIBIO
JIMHEVKH, CTPOUTH OTPE3KH 3aJaHHOU JJIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOT'0 panyca.

Hcnonb30BaTe CBOMCTBA CTOPOH M YIJIOB NPSIMOYIOJIbHMKA, KBajpaTa Uil HX
MOCTPOEHMS, BBIYMCIICHUS TIJIOMIAAN U IEPUMETPA.

Beruucnares mnepumeTp MW IUIOMIAAb  KBaApara, NPSMOYTojibHUKA, GUryp,
COCTAaBJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM uncie Guryp, n300paxEHHBIX Ha KJIETYATOU
Oymare.

[Tonb30BaThbCsi OCHOBHBIMM METPUUYECKUMHU €AUHULIAMUA HW3MEPEHUS JJIUHBI,
MJIONIAH; BBIPAXKATh OAHU €IVHUILIBI BEJTUUYMHBI YEpeE3 APyTrHe.

PacriozHaBath mapasienenuresni, KyO, HCHOJIb30BaTh TEPMHUHOJOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUS, HAXOAUTH U3MEPECHUS TIapasuielienuea, Kyoa.

Beraucnate 00bEM  KyOa, mapaienenuiena MO 3aJaHHBIM — M3MEPEHUSIM,
M0JIb30BAThCS €IMHUIIAMU U3MEpPEHUs1 00bEMA.

Pemlate HecnmokHblE 3aJauyd  HAa U3MEPEHUE TEOMETPUYECKUX  BEIUYUH
B MIPAKTUYECKUX CUTyaLUsX.
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[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kJacce:

Yucaa v BBIYMCICHUS

3HaTh W TOHHMAaThb TEPMHUHBI, CBSI3aHHBIC C pAa3IUYHBIMM BUJAMHU YHCENl U
crocobamMu UX 3alUCH, MEPeXOJUTh (€CIH 3TO BO3MOXHO) OT OJIHOM (OpMBI 3arucu
YHUCIIa K JPYTOu.

CpaBHUBATH U YIIOPSIIOYUBATH LIE€IIbIE YK CIIAa, OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH,
CpaBHUBATh YMCJa OJJHOTO U Pa3HBIX 3HAKOB.

BoinonHsaTh, coueras yCTHbIE M TUCbMEHHbBIE TPUEMBI, apuPMETHIECKUE ACHCTBUS
C HATYpaJIbHbIMM U UEJIBIMU YHCJIaMHU, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSIMH,
IIOJIOKUTEIBHBIMUA U OTPULATEIIbHBIMU YU CIIAMU.

BpruncnsaTe 3HaYEHWS YHCIIOBBIX BBIPAKEHUH, BBINOJHATH MPUKUJKY U OLICHKY
pe3yibTata BBIYUCIICHHM, BBITIOJHATh MPEOOpPa30BaHUS YMCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEUCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €M YHCIIOM U
M300paXkaTh YMCJIa TOYKAMU Ha KOOPJIWHATHOU MPSAMOM, HAXOAUTh MOJTYJIb YHUCIIA.

COOTHOCHUTBH TOYKH B MPSMOYTOJIBHOW CUCTEME KOOPJUHAT C KOOPAWHATAMH 3TOU
TOYKH.

OKpyTasTh 1eNble YUCa U JECATUYHBIC IPOOH, HAXOAUTh MPUOIMKEHUS YHCET.

YucnoBble 1 0yKBeHHbIE BbIPpAKEHMSsI

[TonumaTe ¥ ymoTpeOJIATh TEPMHUHBI, CBS3aHHBIC C 3alMCHIO CTEMEHU 4YHCIIa,
HAaxXOJUTh KBajgpaT U KyO 4YHClIa, BBIUYMCIATH 3HAYEHUSI YHUCIOBBIX BBIPAXKEHUN,
coAep Kalux CTEICHHU.

[Tomp30BaThCcsi TpPU3HAKAMHU JIEIMMOCTH, PAaCKJIaAbIBaTh HATypaJIbHBIE YHCIA
HA IIPOCTHIC MHOXKUTEIH.

[Tonwp30BaThCst MacITaboOM, COCTABIISATh MPOIMOPIIUU U OTHOIIICHUS.

Hcnonp3oBaTh OYyKBBI 11 0003HAYEHWs YHWCET MPU 3alMCH MaTeMaTHUYeCKHX
BBIPOKEHUN, COCTABJIATh OyKBEHHBIE BBIpOXEHHS U (OPMYJIbl, HAXOAWTh 3HAUCHUS
OYKBEHHBIX BbIPOXKEHUH, OCYILIECTBIISISI HEOOXOIMMBIE MOJICTAHOBKHU U MPE0Opa30BaHUs.

HaxonuTe HEW3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 33124

Pemrats MHOTOIIATOBBIE TEKCTOBBIC 3a7a4l apU(METHIECKUM CITIOCOOOM.

Pemarp 3amaun, cBsi3aHHbIE C OTHOLICHHEM, MPOMOPLHMOHAIBHOCTHIO BEJIMYMH,
MPOLIEHTAMHU, pellaTh TPU OCHOBHBIE 33/1a4u HA APOOU U MPOLICHTHI.

Pemate 3amauu, coaepskanme 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYMHBI: CKOPOCTD,
BpEMS, PACCTOSHUE, II€HA, KOJHMYECTBO, CTOMMOCTb, IMPOU3BOAUTEIHOCTh, BpPEMS,
00bEéMa paboThl, HCMOJIB3YS apuMeTHUecKue JeHUCTBUS, OLIEHKY, MPUKUIKY,
MOJIb30BAThCS €IMHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BETUUHH.

CocTaBisiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 33/1a4H.
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W3Bnekats nHpOpMAIHIO, TPEICTABICHHYIO B TA0IHIIAX, HA TUHEHHOM, cTONOUaTON
WIA KPYyroBOW  JuarpamMmax, HWHTEpPIPETUPOBATh  MPEICTaBICHHBIE JIaHHBIE,
UCIIOJIb30BaTh JIAHHBIE TP PEIICHUH 3a/1a4.

[IpencraBnare MHGOPMAIUIO C TMOMOIIBIO TAaOJHIl, JUHEHHOM W CTOIOYATOM
IrarpaMm.

Harnsignas reomerpust

[IpuBomuTh mNpUMEpPHl OOBEKTOB OKPYXAIOIIETO0 MHpa, HUMEMUX GopMy
U3YYECHHBIX T€OMETPUUYECKUX TIOCKUX M MPOCTPAHCTBEHHBIX (PUTyp, MPUMEPHI PABHBIX
U CUMMETPUYHBIX QUTYD.

N300paxarh ¢ MOMOIIBIO LUPKYJIS, JIUHEHKH, TPAHCIIOPTUPA HAa HEJIMHOBAaHHOU U
KJeTyaTod Oymare M3y4deHHbIE IUIOCKHE IeoMeTpHuYeckue (Urypsl U KoH(pUrypanuw,
CUMMETpUYHbIE QUTYPBI.

[Tonb30BaThCsl TEOMETPUUECKMMH MOHSITHSIMH: PABEHCTBO (UTYp, CUMMETpUS,
UCIIOJIb30BAaTh TEPMMHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCbh CHUMMETPHUM, LIEHTP
CUMMETPUH.

HaxoauTs BeM4MHBI yTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3aJIaHHOW BEJIMYMHBI, II0JIb30BATHCS IIPU PELICHUM 3aJay IPaayCHOM MEpPOH YIJIOB,
pacrio3HaBaTh HAa YEPTEkKAX OCTPBIU, IIPSIMOU, Pa3BEPHYTHIN U TYIION YIJIbL.

Bpuncnares  nvMHY JIOMaHOM, NEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
€AUHULAMHU W3MEPEHUS JIMHBI, BBIPAKATH OJHU €IUHWLBI U3MEPEHUs JJIMHBI 4epe3
Jpyrue.

Haxomuth, wncnone3ys 4epTEKHbIE WHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMS
TOYKAaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH Ha KBAJPATHOU CETKE.

Boruncnsate minomanb (GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BATh
paz0OueHre Ha  OPSIMOYTOJIbHMKM, Ha  paBHble  QUIYpbl, JOCTpauBaHHE
0 NPSAMOYTI'OJIbHUKA, I10Jb30BaTbCA OCHOBHBIMHU EIMHMIIAMU H3MEPEHMS IUIOLIAMH,
BBIpaXaTh OJTHU €AUHULIBI U3MEPEHUS TUIOIIANA YEPES APYTHE.

PacriozHaBath Ha MOJENSAX M M300pKEHUAX NUPAMHUAY, KOHYC, UWJIMHJIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILIKMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxkath Ha KiieT4yaTOM Oymare mpsIMOYTOJIbHBIN TTapaJlIe/IeTHIIe]I.

Boluucisate 00bEM  OpSIMOYTOJBHOTO MapajuleNienurena, KyOa, IMOoIb30BaThCs
OCHOBHBIMH €JMHUIIAMU U3MEPEHUsI 00bEMA;

Pemlare HecnoXHBIE 3aJauM  Ha HAXOXKACHUE T'E€OMETPUYECKHX BEJIMYHH
B IIPAKTUYECKUX CUTyaLUSX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
HanmenoBanue pasznena |KonmuectBo OcHoBHOE OCHOBHBIE BUJIBI ACSITEIILHOCTH 00yYarOIIUXCs
(TembI) Kypca 4acoB CoZIEpKaHuE
HatypanbHbie yncna. 43 Hecaruunas Yurarth, 3aIUCHIBATH, CPABHUBATHL HATypaJbHbIC YHUCIIA;

JlelicTBHs ¢ HaTypaJbHBIMU
YU CIIAMU

CUCTEMA CUUCIICHHUS.
Psan HaTypanpHBIX
YHUCEl.
HarypansHslii psz.
Yuco 0.
HarypanbHbie uncia
Ha KOOPJIMHATHOM
MPSMOM.
CpaBHeHue,
OKpYTJIEHUE

HATYpaJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiaMu. CBoMcTBa
HYJISI IPU CIIOKEHUU
1 YMHOXEHUH,
CBOMCTBA €IMHUIIbI
MIPU YMHOXKEHUHU.

NPeAIaraTb U 00CyKIaTh COCOObI YIIOPSIOYNBAHUS YUCET.
MN300paxaTh KOOPIMHATHYIO IPSMYIO0, 0TMEYATh YKCIIA
TOYKAMH Ha KOOPAMHATHOW MPSIMOMl, HAXOAUTh KOOPIUHATHI
TOYKH.

HccaenoBath ¢BOMCTBA HATYPAIBHOTO pAna, uncen 0 u 1
MIPY CIIOKECHUU U YMHOKCHUMU.

Hcnonb30BaTh NPaBUJIO OKPYTJICHUS HATYPAJIbHBIX YUCEIL.
BoinosiasaTe apudMeTnyeckue JeMCTBUSA C HATYPAJIbHBIMU
YUCJIAMH, BBIYUCJISITH 3HAYCHUS YHMCIIOBBIX BBIPAKCHUHN

CO CKOOKaMH 1 0€3 CKOOOK.

3anucbIBaTh MPOU3BEJACHUE B BUJE CTEIICHU, YUTATH
CTEIEHU, NCMO0JIb30BATH TEPMUHOJIOTHIO (OCHOBAHMUE,
MOKa3aTellb), BLIYMCIASATH 3HAYEHUSI CTCTICHEH.

BbINOJHATH NPUKUAKY M OLEHKY 3HAYCHUN YHCIIOBBIX
BBIpQXXEHUH, MPEAJIAraTh U IPUMEHATH NPUEMBI IPOBEPKHU
BBIYMCIICHUU.

HNcnonb30BaTh NP BIYMUCJIEHUSIX IEPEMECTUTENBHOE U
COYETATEJIbHOE CBOMCTBA CIIOKECHUSI U YMHOKEHUS,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHHUS; (OPMYJIHUPOBATH
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ITepemectuTenbHOE
1 COYEeTaTEIIbHOE
CBOMCTBA CJIOKCHMS
1 YMHOXKCHUS,
pacupeaeauTeabHOe
CBOMCTBO
YMHOKEHUS.
Jlenutenu u
KpaTHBIC YKCIIa,
Pa3JIOKEHUE Ynciia
Ha MHOKHTEIIH.
Jlenenue

¢ octatkoM. [Ipocteie
M COCTAaBHBIC YHCJIA.
IIpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenens ¢
HaTypaJlbHbIM
MOKa3aTeyIeM.
Yucnosbie
BBIpaKCHUS;
TOPAIOK IEMCTBUM.
Pemenue TeKCTOBBIX
3aJ]1a4 Ha BCe
apupMeTHIECKUE

U PUMEHSTh MPaBUJIA MPeoOpa30oBaHUs YHCIOBBIX
BBIpQKECHUH Ha OCHOBE CBOMCTB apu()METHUCCKUX JEHCTBUM.
HccsienoBaTh 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH M
000CHOBBIBATH I'HIOTE3bI, POPMYJINPOBATH 00001LIEHUST U
BBIBO/IBI 110 PE3YJIbTaTaM NPOBEAEHHOTO UCCIIEIOBAHMS.
DopMyJIHPOBATH ONPeIeJIeHUS JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATD
MPOCTHIE U COCTABHBIE YUCTA; (POPMYJIUPOBATH U
NPUMEHATH NPU3HAKM JICTUMOCTH Ha 2, 3, 5,9, 10;
NMPUMEHATHh AJITOPUTM PA3JIOKEHHS YMCIIA HA TPOCTHIE
MHOXKUTEIN; HAXOJAUTh OCTATKU OT JEJIEHUS U HETOJIHOE
YaCTHOE.

Pacno3naBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

O HATYpaJbHBIX YHUCJIAX, MPUBOJAUTH NPUMeEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTH4ecKue NMpeai0KeHUs

C IOMOIIBIO CBSI30K «W», AN, KECIH. .., TO...».

Pemathb TekCTOBBIC 3371a4U apU(PMETHIECKUM CITOCOOOM,
HCMOJIb30BAaTh 3ABUCMMOCTH MEX]ly BETUYMHAMU (CKOPOCTh,
BpeMsl, paCCTOSIHUE; 1IE€Ha, KOJIMYECTBO, CTOMMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATDH TEKCT 3a/1a4H,
nepeopMyaTHPOBATH YCIOBUE, U3BJEKATH HEOOXOIUMBIC
JIaHHbIC, YCTAHABJIMBATDH 3aBUCUMOCTH MEK]y BEITUUYMHAMH,
CTPOUTH JIOTUYECKYIO LIEMTOYKY PACCYKICHUM.
MopaeaupoBaTh X0/ PEIIEHUA 3a/1a4l C TOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKECHUE U
MOKYTIKH

CXEMBI, TaOJINLIBI.

IIpuBoauTH, pa3dMpaTh, OLEHUBATH PA3JINYHbIC PEIICHNUS,
3aIMCH PEUICHUM TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh MOJyYECHHBIA PE3YJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IPOBEPSSL OTBET HA
COOTBETCTBHE YCIOBHUIO, HAXOAUTH OIINOKH.

PemaTs 3a1aun ¢ noMoIbI0 epedopa BCeX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBHCH € HCTOPHEH pa3BUTUS apU(PMETUKHU

Harnsgnas reomeTpus.
JIMHUM HA IOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne qimHbl
OTpE3Ka,
METPUYECKHUE
CJIMHUIIBI
U3MEPEHUS JTUHBI.

OKpy HOCTB U KpYT.

[IpakTrueckas
paboTta
«IloctpoeHnue y3opa
U3 OKPYXKHOCTEN.
Yron. [psamonu,
OCTpBIH, TYIIOU U
Pa3BEPHYTHIN YIVIBL.
HN3mepenue yrios.

Pacno3HaBaTh Ha 4yepTekKax, pUCYHKAX, ONMCHIBATh,
WCIIONIb3YSl TEPMHUHOJIOTHUIO, U H300PasKaTh C OMOILBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, JIyY,
yToJ1, JIOMaHy0, OKPY>KHOCTb.

Pacno3snaBaTh, NPUBOAUTH NPUMePbI OOBEKTOB PEATBHOTO
MUpa, UMEIOIUX GOpMYy U3yUYEHHBIX PUTYDP, OLEHUBATH UX
JIMHENHBIE Pa3MEPBHI.

Hcnoab3oBaTh JIMHENWKY U TPAHCHIOPTUP KAK HHCTPYMEHTHI
JUTSI TIOCTPOEHUS U U3MEPEHUS: M3MEPSITh IJIMHY OTPE3Ka,
BEJIMYMHY YIJIa; CTPOMTH OTPE30K 33a/IaHHOM JJIMHBI, YTOJI,
3aJIaHHOM BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PaBHBIC
OTPE3KH, CTPOUTH OKPYKHOCTh 3aIaHHOTO PaInyca.
N300paxkaTh KOHPUTYpAIIMU T€OMETPUUECKUX PUTYP

M3 OTPE3KOB, OKPYKHOCTEM, X YAaCTEN HA HEJIMHOBAHHOW U
KJIeTYaToOM Oymare; mpeasaratb, OMUCHIBATH U 00CYKIATH
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3naBath 1 M300pakaTh HAa HEJTMHOBAHHOU U
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[IpakTnyeckas
paboTta
«IlocTtpoenue
YIJIOB»

KJIETYaTOM Oymare npsiMoil, OCTPhIN, TYTOM, pa3BEPHYTHIM
YIJIbl; CPABHUBATH YIJIbL.

BbI1ucasiTh 1JIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMaTh U HCIOJIB30BATH NMPHU PEeLICHNH 32124
3aBHCHMMOCTH MEXIY €INHUIAMUA METPUYECKON CUCTEMBI
Mep; 3HAKOMUTbCS ¢ HEMETPUUYECKUMU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSI.
UccaenoBath Gurypsl 1 KOHQUIypaLuu, UCIOJIb3Y S
U(pOBBIE PECYPCHI

OOBIKHOBEHHBIE IpOOU

48

Hpo6s. [TpaBunbHbIE
Y HETPaBUIIbHBIC
npobu. OCHOBHOE
CBOICTBO Ipo0OH.
CpaBHeHue apooeil.
CnoxeHue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npobeti. CMemnaHnHas
Ipo0b. YMHOKEHHE
U JeICHUE
OOBIKHOBEHHBIX
JIpoOeii; B3auMHO-
oOpaTHbIE APOOH.
Penienue TeKCTOBBIX
3aJ1a4, COJICPIKALIUX
npoou. OCHOBHBIE

MopeaunpoBath B rpaduueckoi, npeaMeTHol (opme,

C IOMOUIBI0 KOMITBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHbIE

C OOBIKHOBEHHOM JIPOOBIO.

YuTaTh U 32aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
nperIaratb, 000CHOBBIBATH M 00CYKAATH CIIOCOOBI
YHOPS0YMBAHUS IPOOEH.

N300pakaTh 0OBIKHOBEHHBIE IPOOU TOUKAMU

Ha KOOPJIMHATHOM MPAMOM; UCHOJIb30BATh KOOPIUHATHYIO
NPSIMYIO JIJIsl CPaBHEHUS TPOoOei.

PopMyJIHPOBATH, 3ANIMCHIBATH € IOMOIIbI0 OYKB OCHOBHOE
CBOICTBO OOBIKHOBEHHOMW JIpOOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO JpOoOM AJIs COKpaAIEeHUs ApOOei U MpUBeACHUS
JpoOU K HOBOMY 3HAMEHATEIIIO.

IIpeacraBasiTb CMEIaHHYIO APOOb B BUJIE HEMPABUIBHON U
BBIICTIATH LIETYI0 YaCTh YKCia U3 HEMIPaBHIIbHOM Ipo0u.
BbinoHATH apupmeTnyecKue 1eicTBUsA

C OOBIKHOBEHHBIMU JPOOSIMU; MIPUMEHSATH CBOHCTBA
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3a/1a4M Ha ApoOH.
[IpumeneHue OyKB
JUIS 3aITUCH
MaTeMaTHYECKUX
BBIPKEHUH U
MPEIOKEHUM

apupMEeTHIECKUX JSHCTBUH ISl pallMOHAIU3AIIUH
BBIYMCJICHUH.

BbINOJHATH NPUKHUAKY M OLEHKY PE3yJIbTAaTa BEIYUCIICHUM;
NnpeaIaraTb 1 NPUMEHSATh NPUEMbI POBEPKHU BHIYMCIICHUIA.
IIpoBoauTh Hccaeq0BaHMs CBOMCTB apo0ei, omupasich

Ha YUCJIOBBIC KCIIEPUMEHTHI (B TOM YHUCIIE C IOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS 1 OTPULIAHUS BBICKA3bIBAHUM.

Pemathb TeKCTOBBIC 3a7]a4H, CO/IepKalle IPOOHbIE JaHHBIE, U
3aJJauM Ha HaXO0XKJACHHE YaCTH IIEJIOr0 M IIEJIOro 10 €ro 4acTH;
BBIAIBJISITH UX CXOJACTBA U PA3JIMYHUS.

MopeaupoBaTh X0 PEIICHUS 3aa4d C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.

IIpuBoauTh, pa3ouparb, OLEHUBATH PA3IMYHBIC PEIICHUS,
3aIliCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATH MOJIYYEHHBIA PE3yJIbTaT,
OCYIIECTBIIATH CAMOKOHTPOJIb, TPOBEPSAS OTBET

Ha COOTBETCTBHE YCJIOBUIO, HAXOAUTh OIIHOKHU.
3HAKOMMTBLCH ¢ HCTOPUENH pa3BUTHS apU(DMETHUKH

Harsigaas reometpus.
MHOTOYTOJIbHUKHU

10

MHOroyroJIbHUKM.
YeThIpEXYTOBHUK,
IIPSIMOYTOJIbHUK,
KBaJpar.
[IpakTrueckas

OnucpiBaTh, MCNOJIB3YH TEPMUHOJIOTHIO, H300PAKATH

C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATBHOIO MUPA, UMEIOIIUX
(bopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBapaTa,
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paboTta
«ITocTpoenue
MPSAMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMH

Ha HEJIMHOBAHHOMU
Oymare».
TpeyronpHuUK.
IInomanes n
IIEPUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHULIBI
U3MEPEHUS
TJIOIIATH.
[lepumerp
MHOT'OYT'OJIbHHKA

TPEYTOJIbHUKA, OLEHUBATH UX JIMHEWHBIC Pa3MEpBHI.
BbruucasiTh: IEpUMETp TPEYTOJIBHUKA, IPSIMOYTOJIBHUKA,
MHOTOYTOJIBHHKA; TUIOLIab NPSAMOYTOJIbHUKA, KBAAPATa.
M300pakaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTh Ha HETMHOBAHHOW U KJIETYaTOM Oymare KBaapar u
IIPSAMOYTOJIBHUK C 33JaHHBIMH JUIMHAMU CTOPOH.
HcciienoBath cBOMCTBA IPAMOYTOJIBHHUKA, KBaApaTa MMyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3BMEPEHUS, MOJIETTMPOBAHHS;
CPaBHMBATh CBOMCTBA KBAJIpaTa M MPSMOYTOJbHUKA.
KoHcTpynpoBate MaTeMaTH4YeCKHE NPeIJI0KEeHHUA

C TIOMOILIBIO CBSA30K «HEKOTOPBINY, «11000i». Pacno3HaBaThb
VICTUHHBIE U JIOXKHBIE BBICKA3bIBAHHUS O MHOI'OYT OJIbHUKAX,
NPUBOAUTHL IPUMeEPbI U KOHTPIIPUMEDHI.

HcciienoBats 3aBUCHMOCTD IUIOIIAAN KBagpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHOW CETKH IS IOCTPOCHUS
¢buryp; pa3ouBaTh NpsIMOYTOJIbHUK Ha KBaJpaThl,
TPEYTOJIbHUKHU; COCTABJIATH (PUTyphI U3 KBAAPATOB U
IPSIMOYTOJILHUKOB ¥ HAXOAUTh UX IJIOLIA/b, Pa30UBaTh
(burypsl Ha NPSIMOYTOJIBHUKY U KBaJAPAThl U HAXOJIUTh UX
IJIOIIA/Ib.

BeipakaTh BeIMUMHY IUIOIIAIN B PA3JIMYHBIX €AMHULAX
MU3MEPEHUS METPUUYECKON CUCTEMBI MEP, IOHUMATDH U
HCIO0JIb30BAaTh 3ABUCMMOCTH MEXy METPUYECKUMU
€IUHULIAMU U3MEPEHHUS TUIOLLAIH.
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3HAKOMUTBHCA ¢ MIPpUMepPaMu MPUMEHEeHHs TUTOLIAAN U
nepuMeTpa B MPaKTUYECKUX CUTyalusax. Pemars 3axaun

U3 pealbHON KU3HU, MPeAJAraTh U 00Cy:K1aTh pa3indHble
CIoco0bI peleHus 3a1a4y

Jlecatuunble 1podu

38

JlecsTyHAas 3aMuCh
npobeit. CpaBHeHUE
JECATUIHBIX
Tpo0et.

JlericTBus

C I€CSITUIHBIMU
JIPOOSIMHU.
OxkpyriieHue
JECATUIHBIX
TpoOei.

Pemenne TekCTOBBIX
3aJ1a4, COJIePIKaIIuX
npoou. OCHOBHBIE
3aJlayu Ha Apoou

IIpeacTaBasiTh AECATUUHYIO IpoOb B BUI€ OOBIKHOBEHHOM,
YHUTATH U 3aMUCHIBATH, CPABHUBATD JICCATHYHBIE TPOOH,
npeajaratb, 000CHOBBIBATh U 00CYKIATH CIIOCOOBI
YIOPSIIOYMBAHUS JECATUYHBIX IPOOECH.

N300paxkaTh necaTruyHble IpoOM TOUKaMU Ha KOOPAUHATHOM
MIPSMOM.

BbIABJAATH CX0ACTBA U PA3JIUYHUSA TPABUIT apUPMETHUECKUX
JIEWCTBUM C HATYPAJIbHBIMUA YHUCIIAMU U AECATUYHBIMU
JIpoOsIMU, OOBSICHATH UX.

BoIinosHsaTh apudMeTHIecKrue 1eHCTBUS C TeCATUIHBIMU
JIpoOsSIMU; BBINOJIHATH NPUKUAKY M OLEHKY pe3yJibTaTta
BBIUHCJICHUU.

IIpumeHATH cBoOlicTBa apu(PMETUUECKUX JEHCTBUN

JUISL pallMOHAIN3ALIMU BBIYUCIIEHUM.

I[IpuMeHATH NPaBUJIO0 OKPYIJIEHUSI IECATUYHBIX APOOCH.
IIpoBoauTH HCCAEA0BAHMS CBOMCTB JACCATUYHBIX IPOOCH,
OMUPASICh HA YUCTIOBBIE YKCIIEPUMEHTHI (B TOM YKCIIE

C IOMOIIIbI0 KOMIIBIOTEPA), BBIABUTATH TMNOTE3bI U
MPUBOJIUTH UX OOOCHOBAHMSI.

Pacno3HaBaTh MCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA

0 JIpo0siX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 33a/1a4uu, CoJIepKalllue APOOHbIC JaHHBIE, U
Ha HaXOXJECHHE YaCTH LEJIOro U LEJIOro Mo €ro 4acTH;
BBIAIBJISITH UX CXOACTBA U PA3JIHYHSL.

MoaeaupoBaTth X0/ peUICHUS 3a7a4M C TOMOIIbIO PUCYHKA,
cxemsbl, Tabmuiel. [IpuBoANTH, pa3oupaThb, OLIEHUBATH
pa3JIMYHBIC PEIICHUS, 3aMUCH PEIICHUN TEKCTOBBIX 3a]1a4.
OnepupoBaTthb IpOOHBIMU YUCIAMU B PEATIbHBIX )KU3HEHHBIX
CUTYaIUsX.

Kpurnveckn oueHMBaTh MOJYyYECHHBIA pPE3YJIbTAT,
OCYILECTBIIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLTUOKHU.
3HAKOMUTBHCA € HCTOPHE pa3BUTUS apUPMETUKU

Harnsagnas reomerpus.
Tena u purypsr
B IPOCTPAHCTBE

MHoOrorpaHHHKH.
N300paxkenue
MHOTOI'PaHHHUKOB.
Monenn
IIPOCTPAHCTBEHHBIX
TeJl.
[IpsAMOYTOJIbHBIN
napaJiyIeNIeuIe],
Ky0. Pa3BépTku Kyba
Y NapaJlyIeJICIIAIIEAA.
IIpakTrueckas
paborta «Pa3BépTka
KyOay.

O06béM KyOa,

Pacno3HaBaTh Ha 4YepTe:Kax, pUCYHKAX, B OKPY KaKoleM
MM pe [PSIMOYTOJIbHBIN Napaljiesienune, Kyo,
MHOTOIPAHHHUKH, OMUCHIBATh, HCI0JIb3Ysl TEPMUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEPBHI.

I[IpuBoauTH NpUMepPbI OOBEKTOB PEATHHOTO0 MUPA, UMEIOIINX
(GbopMy MHOrOrpaHHUKa, MPSAMOYTOJIBHOTO MapajuieenuIea,
KyoOa.

MN300paxkaTs KyO Ha KjIeT4aTON OyMmare.

HccaenoBathb cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO
napasuiesieluIe/ia, MHOTOIPaHHUKOB, HCTIOJIb3YsI MOJIEIIH.
Pacno3naBaTth u u300paxarth pa3BEPTKU KyOa u
napayenenurena. MoaeaupoBaTh KyO v mapajuieNenue]]
u3 Oymaru v mpoyux MaTepuasoB, 00bACHIATH CIIOCO0
MOJEJINPOBAHUSI.
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MpAMOYTOJIBHOT'O
napaJuICJICIIMIIc aa

HaxoauTh n3MepeHns, BBIMUCIATH TUIONIA/Ib [IOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO MapaiieNienunena;
HCCJIeI0BATh 3aBUCMMOCTb 00bEMA Ky0a OT JUIMHBI €r0
pedpa, BBIABUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
Ha0uronaTe 1 NpoBOAUTH AHAJIOTHH MEXY IIOHATHAMUA
IJIOWAAN U 00bEMa, IEPUMETPA U IJIOIIATU TOBEPXHOCTH.
Pacno3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKA3bIBAHMS

O MHOTOI'paHHUKAaX, MPUBOAUTH MPUMePbl U KOHTPIIPUMEDPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHNS BBICKA3bIBAHUN.
Pemiateb 3a1a4M U3 peanbHON KU3HU

[ToBTOpEeHue u 00001IeHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITUI
1 METOJIOB Kypca

5 kmacca,
000011IeHNEe 3HAHUI

BouruncasaTh 3Ha4EHUs BBIPAXKECHUM, COACPXKAILUX
HaTypaJibHbIE YKCia, OOBIKHOBEHHBIE U JECATUUHBIE APOOH,
BBITIOJIHATH MPe0Opa30BaHUsl YHCET.

Bri0upaTh c1ocod cpaBHEHNs YHCEIl, BBIYUCIIEHUN,
NPUMEHSATH CBOMCTBA apu(PMETUUCCKUX JICHCTBUM

JUISL pallMOHAIM3ALMU BBIYUCIIEHUN.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJTHAEMBIX JICHCTBUN U
CaMOMPOBEPKY PE3yJIbTATA BEIYUCICHUM.

Pemiath 3aga4m U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUSA [T PELIEeHU 3a1a4 U3 IPYTUX
y4eOHBIX MPEAMETOB.

Pematsb 3agaum pa3zHbIMHU CI0CO0AMU, CPABHUBATD -
CIoco0bl pEIICHUS 3a/1a4, BLIOUPATh PALIMOHAJIbHBII
CIocoo

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

170
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6 KJIACC
HanmenoBanue paznena |[KomudecTso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCS
(TembI) Kypca 4acoB CoZIepKaHuE

HatypanpHble yncna 30 Apudpmernueckue BeinosHATE apuMeTHYecKHe JeiiCTBHSA ¢ MHOTO3HAYHBIMU
JEHUCTBHS HaTypaJIbHBIMHU YMCJIAMH, HAXOAMTH 3HAYEHHM S YHCIIOBBIX
C MHOT'O3HaYHBIMU BBIpQXKEHUI CO CKOOKaMU U 0€3 CKOOOK; BBIYHCIATH
HaTypaJIbHBIMU 3HAYeHHUs] BBIPAKECHUM, COIEPKAIINUX CTEIECHU.
guciaaMu. YucioBble | BBINOJHATH NPUKUAKY U OLEHKY 3HAYCHHUM YHCIIOBBIX
BBIPAYKEHUS, BBIPAKEHUI, PUMEHSITH NPUEMBI IPOBEPKHU PE3YIIHTATA.
NOPSAJIOK JEHCTBUH, Hcnonb30BaTh NPpH BHIYUCICHUAX [IEPEMECTUTEIBHOE U
HCITOJIb30BAaHUE COUYETATEIbHOE CBOMCTBA CIOKEHUS U YMHOXKCHHSI,

ck000K. OKpyTJIeHHE
HATypaJTbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
YycJia; HauOOIBIIHI
OOIIUH NCIUTENh U
HaMMEHBIIIee 00IIIce
KpaTHoE.

JlenuMocTh CyMMBI 1
MIPOU3BEICHUSI.
Jlenenue

C OCTaTKOM.
Penienue TeKCTOBBIX
3a7a4

pacnpeesIuTeIbHOE CBOMCTBO YMHOXKEHUSI OTHOCUTEIIBHO
CJIOEHUSI, CBOMCTBA apU(PMETUUECKUX JICHCTBUM.
HccnenoBarh 4nciIoBbie 3aKOHOMEPHOCTH, TIPOBOIUTH
YHCIIOBBIE SKCIIEPUMEHTHI, BHIIBUTATh H 000CHOBBIBATH
TUINOTe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs JCTUTENS U KPaTHOTO,
HanOOJIbIIIEro O0IIEro ASNIUTENs U HAMMEHBIIIET0 00IIIero
KpPaTHOTO, TIPOCTOTO U COCTABHOTO YMCEIT; UCMOIB30BaTh 3TH
MOHSITHS TIPU PEIIICHUN 3a]1a4.

IIpuMeHATH aJITOPUTMBI BBIYUCICHUS HAUOOJBIIETO OOLIET0
JIENIUTENS U HAWMEHBIIIETO O0IIEro KPaTHOTO JIBYX YHUCE,
JITOPUTM Pa3JIOKEHUS YHCIIa Ha MMPOCThIE MHOXKUTEIIH.
HccaenoBath ycnoBus A€IMMOCTA Ha 4 U1 6.

HccaenoBarb, 00cyx1aTh, GOpMYyIHPOBATH U
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000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHHUS:
JIBYX YETHBIX YHCEJL, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOI'O YUCET.

HccsenoBath CBOMCTBA AEIUMOCTH CYMMBbI M IPOU3BEICHUS
YHUCEN.

IIpuBoaAUTH NPUMEPBI YHUCEN C 33TAHHBIMUA CBOMCTBAMHU,
pacno3HaBaTh BePHbIe U HEBEPHbIE YTBEPKICHUS

O CBOWCTBAX YHCEII, ONPOBEPraTh HEBEPHBIE YTBEPKIACHUS
C IOMOILIbIO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHYeCKHE MPEIJI0KEHUS

C IOMOIIBIO CBSI30K «W», «AIIN», KECIH. .., TO...».

Pemiath TEKCTOBBIE 3a1a4M, BKIIOYAIOIINE OHATHSA
JEIUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCI0JIb30BATh
nepedop BCeX BO3MOKHBIX BaPHUAHTOB.

MopaeaupoBaTth X0/ PELIECHU 3a/1a4l C TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIE PEIICHMUS,
3alMCH PELICHUH TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN PE3yJIbTaT, HAXONUTh
OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, POBEPSISI OTBET

Ha COOTBETCTBUE YCIIOBUIO

Harsigaas reometpus.
[IpsiMble HA IUIOCKOCTH

IlepnienauKyJIIsIpHbIE
IpSIMBIE.
ITapayutenbHbie
IIpsIMBIE.
Paccrosinue mMexny

Pacno3naBaTh Ha yepTekax, pUCyHKax CIIy4au B3aMMHOTO
PACITOJIOKEHHUS IBYX MPSMBIX.

MN300paxkaTh ¢ NOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KieTyaTol OyMare JiBe epeceKaromumecs
MpsIMbIE, IBE MAapaJuIeNIbHbIE MIPSMbIE, CTPOUTH IIPSAMYIO,
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JByMS TOUKaMH,
OT TOYKH JI0 NIPSIMOMU,
JUIMHA MapLpyTa

Ha KBaJPaTHOU CETKE

NEPIEHANKYJIIPHYIO JAHHOM.

IpuBoauTH NpUMeEPHI NAPAUIETBHOCTH U
NEPHEHANKYJIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYT'OJIBHUKAX MEPIICHIUKYIJISIPHBIE U
napajuiesIbHbIe CTOPOHBI. M300pakaTh MHOTOYTOJIBHUKH

C IapaJuIeJIbHBIMU, NEPIEHANKYJIAPHBIMA CTOPOHAMM.
Haxoaurtpb paccTosiHre MeXay AByMs TOYKAMH, OT TOYKH
110 TPSIMOM, JUIMHY IIyTH HA KBaJPATHOM CETKE, B TOM YHUCIIE
UCHOJIb3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JpooH,
COKpareHue apooei.
CpaBHeHME U
YHOPSI0YNBaHNE
JpoOeH.
Jecsatuunbie 1poou
U METpUYECKas
CUCTEMA MED.
Apudmernueckne
JICUCTBUSA

C 0OBIKHOBEHHBIMH
U JECATUIHBIMH
JTpOOSIMHU.
OTHo1IEHUE.
Jlenenue B JaHHOM

CpaBHUBATH U YHOPSA0YMBATH JIpOOH, BHIOMPATH CNOCO0
CpaBHEHUSI ApOOEil.

IIpeacraBasTh AecATUUYHBIC APOOH B BUJE OOBIKHOBEHHBIX
JpoOeii 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJb30BATH
IKBHBAJIEHTHbIE MPeJACTABJIEHUs IPOOHBIX YUCEI IPU UX
CpPaBHEHUHU, NPU BbIYUCIEHUSIX. MCI0IB30BATH N1ECATUYHBIC
JpoOu MpHU MpeoOpa30BaHUM BEJIUUMH B METPUUYECKON
CHUCTEME MeEp.

BoinosiaTs apudgmMernyeckue 1eMCTBUs

C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMHU.

BerumncjsAThs 3Ha4eHUs BBIPAXKEHUM, COACPIKALUX
OOBIKHOBEHHBIE U JICCATUYHBIE IPOOH, BHITIOJIHATh
npeodpa3oBaHus ApoOCH, BLIOUPATH CMOCO0, MPUMEHSTh
cBOMicTBa apuMETHICCKUX ACHCTBHUI I pallMOHAIH3AIHH
BBIYMCIICHUU.

CocTaBJsITh OTHOIIEHUS U TPONOPIIMU, HAXOAUTH
OTHOIIIEHUE BEJINYMH, JCJIUTh BEJIMYNHY B JAHHOM

30



denepanpHas pabodas mporpamma | Matemaruka. 5—9 xinaccel (0a30BbIi YPOBEHB)

OTHOIIICHUH.
Macra0,
MIPOTIOPITHSL.
IlonATHE pOLIEHTA.
Breraucnenune
MpOIIeHTa

OT BEJIMYUHEI U
BCJIMYHMHEI 110 €€
MIPOIICHTY.

Pemenue TeKCTOBBIX
3a/1a4, CoAEpKaIInX
IpOoOH ¥ MPOLEHTHI.
[IpakTnueckas
pabota «OTHOIIIEHHE
JUTUHBI OKPY>KHOCTHU
K €€ 1uaMeTpy»

OTHOILICHUH.
HaxoauTthb 3KClIepUMEeHTAJBHBIM IIyTéM OTHOILICHUE JITTUHBI
OKPY’KHOCTH K €€ AuaMeTpy.

HNuTepnpernpoBath MacmTad Kak OTHOIICHUE BEJIWYHH,
HAXOJUTH MaclITad 1iaHa, KapThl U BHIYUCIIATH PACCTOSTHUS,
MCIO0JIb3Ys MacIuTao.

OOBSACHATD, UTO TAKOE MPOLICHT, YIOTPEOISTH 000POTHI peun
CO CJIOBOM «IIPOLIEHT». BbIpamarh MPOLIEHTHI B APOOSIX U
JpoOHu B MPOLIEHTaX, OTHOIICHHUE JBYX BEJIMYUH B IPOIICHTAX.
BbIuncasiTh NPOLEHT OT YUCHA U YUCIIO 110 €ro NPOLEHTY.
Oxpyrasath ApoOu U NPOIEHTHI, HAXOUTh NPUOTUKEHUS
YHCElL.

Pemathb 3agaum Ha 4acTH, IPOLICHTHI, IPOTIOPLINH,

Ha HaxO0XJICHUE ApoOu (MPOIIEHTa) OT BETUYUHBI U BEIMUUHbI
o e€ a1poou (IPOLIEHTY), APpoOH (TIPOLIEHTAa), KOTOPHIii
COCTaBJISIET OJIHA BeNIM4YMHA OT apyrou. IllpuBoauTs,
pa30upaThb, OLEHUBATH PA3JINYHBIE PEIICHMS, 3alIUCH
pEIEHNI TEKCTOBBIX 3a1a4.

N3Biaexats nHGopMaLMIO U3 TaOIUI] U TUArPaMM,
MHTEPIPETUPOBATH TAOJINYHbIE JaHHBIE,

OTNpeAeNsaTh HAauOOoJbIlIee U HAUMEHbIILIEEe

U3 MPEJCTaBICHHBIX JaHHBIX

Harsignas reometpus.
Cummerpust

OceBast cuMMeTpHs.
[lenTpanbHas
CUMMETPHUSL.

Pacno3HaBaTh Ha yepTekax U U300paKEHUSIX, H300pakKaTh
OT PYKH, CTPOMUTH C IOMOIIBIO UHCTPYMEHTOB (PUTYpY
(O0Tpe30K, JTOMaHy10, TPEYTOJIbHUK, MPIMOYTOIbHUK,
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ITocTpoenue
CUMMETPUYHBIX
uryp.
[IpakTnyeckas
pabora «OceBas
CUMMETPHSI.
Cummerpus

B [IPOCTPAHCTBE

OKPY>KHOCTb), CHMMETPUYHYIO JaHHOW OTHOCUTEIIBHO
IIPSAMOU, TOYKH.

HaxoauTs npuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeanpoBatp 13 Oymaru ABe QUIypbl, CHAMMETPUYHBIE
OTHOCUTEJIBHO IIPSIMOM; KOHCTPYMPOBATh '€OMETPUYECKUE
KOH(UTypalLnH, UCTIONb3Ysl CBOMCTBO CUMMETPHH, B TOM
YHCIIE C IOMOILBIO IU(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA H3yUYEHHBIX (PUTYD, CBA3AHHbBIC

C CUMMETPHE, HCTIOIb3YS IKCIIEPUMEHT, HAOJI0ICHUE,
MOJICJINPOBAHMUE.

O00CHOBBIBATH, OIIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJIEHUS O CHMMETPUU PUTYp

BripakeHus ¢ OykBaMu

[Ipumenenue OykB
JUISL 3aIIUCH
MaTeMaTUYECKUX
BBIPA)XEHUH U
MIPEAJIOKEHNH.
bykBeHHbIE
BBIPAXXEHUS U
YHUCIIOBBIE
MOJACTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAaxO0XKJICHHUE
HEHU3BECTHOTO

Hcnoan3oBath OYKBBI 1151 0003HAYEHUS YK CEIl, TPH 3aITUCU
MaTEeMaTHYECKUX YTBEPKICHHUM, COCTAaBIATh OYKBEHHBIE
BBIPAYKEHUS 10 YCIIOBUIO 3aJa4H.

HccnenoBaTh HECTIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
MCII0JIb30BaTh OYKBBI JUISl KX 3AIHCH.

BoruncasiTh 4MCiIOBOE 3HaUYE€HNE OYKBEHHOTO BBIPAKEHUS
IIPU 3aJIaHHBIX 3HAUYEHUSAX OyKB.

3anuceiBaTh popMyJibl: IIEpUMETPA U ILTOIIATN
IPSIMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TUIOIIAIN
KpYyTa; BHIIOJIHATH BHIYUCIEHUS 110 3TUM (hopMyiam.
CocraBiasiTh (pOPMYJIbl, BEIPAXKAIOIIUE 3aBUCUMOCTHA MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHE; 1IEHA,
KOJIMYECTBO, CTOUMOCTb; POU3BOIUTEILHOCTD, BpEMsl, 00bEM
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KOMIIOHEHTA. paboThI; BBIMOIHATH BHIYUCIICHHS 10 3TUM (popmysiam.
DopMyJIBl HaxoauTthb HEM3BECTHBIN KOMIIOHEHT apu(METHIECKOTO
NEeUCTBUS
Harsigaas reometpus. 14 YeTbIpEXYTOJbHUK, N300paxkaTh Ha HETMHOBAHHOM U KJIeT4YaTol Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMA CBOMCTBAMH:
[IpAMOYTOJIBHUK, C MapaJyICIbHBIMU, EPIEHANKYISIPHBIMA, PABHBIMA

KBaJpar: CBONCTBA
CTOpOH, YTJIOB,
JTMaroHaJIeH.
N3mepenue yrios.
Bunrnl
TPEYTOJIbHUKOB.
ITepumetp
MHOT'OYTOJIbHHKA.
[Inomwans ¢purypsl.
DopMyIIbl
nepuMeTpa u
IJI0IA N
MPSIMOYTOJIbHUKA.
[TpubmmxEnHoe
U3MEpEHNE TI0AAN
duryp.
[IpakTrueckas

CTOPOHAMHU, MPSIMBIMU yTIIAMU U Jp., PABHOOSPEHHBIN
TpeyronsHuk. Ilpeasarars u 00CyKaaTh CIIOCOOBI,
AJITOPUTMBbI TOCTPOECHUSI.

HccaenoBaTh, NCHOJB3YS HKCIIEPUMEHT, HAOJIIO/ICHUE,
MOJEINPOBAHNE, CBOMCTBA NMPSMOYTOJbHUKA, KBaApaTa,
pa30buBatTh Ha TpeyrojbHUKU. OOOCHOBBIBATH, ONIPOBEPIaTh
C IOMOUIBI0 KOHTPIPHUMEPOB YTBEPKICHHUS

O MPSAMOYTOJIbHUKE, KBaJIpaTe, pacno3HaBaTh BEPHbIC U
HEBEPHBIEC YTBEPKACHUS.

N3mepsaTh U CTPOUTH C TOMOILBIO TPAHCIIOPTHPA YTJIBL,

B TOM YHCJI€ B MHOTOYTOJIBHUKE, CPABHMBAThH YTJIbI;
PaCNO3HABATh OCTPBIE, NIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBI.
Pacno3naBarh, H300paxaTh OCTPOYTOJIbHBIN, IPSMO-
YTOJIbHBIN, TyNOYTOJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUI TPEYTOJbHUKH.

Boruncasitb nepuMeTp MHOTOYTOJIBHUKA, MJI0IAh
MHOTOYTOJIbHUKA pa30MeHHEM Ha MPSIMOYTOJIBLHUKH,
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pabora «ILnomanpb Ha paBHbIC (PUTYPBI, UCTIOIB30BATh METPUUECKUE €TUHULIBI
KpyTa» M3MEPEHUS JUIMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpUOINKEHHOE U3MEPEHHe JIJTUH U
IonaAe Ha kieryaTon Oymare, NpuOIMKEHHOE U3MEPEHUE
JUTUHBI OKPY>KHOCTH, TUIOIIAIU KpyTa

[lon0KHTENBHBIE U 40 L{enpie unca. IIpuBOAMTH NPUMeEPHI UCIIOJIB30BAHUS B PEAIBHON KU3HU
OTpULIATEIBHBIC YUCIIA Monyns uncna, IIOJIOXKUTENBHBIX U OTPULIATEIIBHBIX YUCEIL
reoMeTpuYecKas M300pakaTsh LebIe YnCia, MOJ0KUTEIBHbIE U
UHTEpIpeTanus OTPULATENBHBIE YHMCIIAa TOYKAaMU Ha YHCIOBOU MPSMOH,
MonyJia. Yuciossle HCIO0JIb30BATh YUCIIOBYIO NIPAMYIO JUIsl CDABHEHUS YUCEIL.
ITPOMEKYTKH. IIpuMeHATH NpPaBUWJIa CPABHEHNUS, YHOPAA0YMBAThH LIECIIBIE
[lonoxurenbHbIE U YHUCIa; HAXOAMTh MOJYJIb YUCIIA.
OTpPULATENbHbBIE @opMyIMPOBATh MPABHUJIA BBIUNCIEHUS C NOJIOKUTEIBHBIMU
yucya. CpaBHEHHE Y OTPULIATENBHBIMU YUCIaMU, HAXOAUTDH 3HAYCHUS
MTOJIOKUATEIIBHBIX U YHUCJIOBBIX BBIPAXKEHUM, COAEPKAIIMNX TEUCTBUS
OTPULIATENBHBIX C TOJIOKHUTEIBHBIMU ¥ OTPULIATEIIBHBIMHA YHCIIAMM.
YU Cell. IIpyuMeHATH CBOMCTBA CI0KEHUS U YMHOXKEHUS
Apupmernueckue JUTsl IpeoOpa3oBaHusl CyMM U IIPOU3BENCHUN
JNEUCTBUSA

C MOJIOKUTEIbHBIMU
1 OTPHULIATEILHBIMU
YHCIIAMU.

Penienne TekCcTOBBIX
3aJ1a4
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HpCI[CTaBJIeHI/IC JaHHBIX

[IpssmoyrosbHas
CUCTEMa KOOPJUHAT
HAa MJIOCKOCTH.
Koopannatel TOUkH
HAa [JIOCKOCTH,
abcuucca u
OpJIMHAaTA.
Cronbuatsie u
KpYTOBbIE
JarpaMMel.
IIpakTrueckas
paborta «Iloctpoenue
Jarpamm.
Pemenne TekcTOBBIX
3a/1a4, COAEpKaIINX
JIaHHBIE,
MPEACTABIICHHbBIE

B TaOJIHIIAX U

Ha Juarpammax

OO0BICHATH U MWJIIOCTPUPOBATH MOHATHE NPSIMOYTOJIBHOMN
CHUCTEMBI KOOPAMHAT Ha MIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPAUHATHOM IJIOCKOCTH
TOYKHU U (PUTYPHI 110 33JaHHBIM KOOPAMHATAM, HAXOAUTh
KOOPAWHATBI TOYEK.

Yurath cT0I0YaTHIC U KPYTOBBIE IUATPAMMBI;
HHTEPNPEeTUPOBATH JJAaHHbBIC; CTPOUTH CTOJI0YATHIC
nuarpammel. Ucnosib3oBaTh nHGopManuio,
MPE/ICTaBIICHHYIO B Ta0JIMIIaX, HA TUarpaMmax Jyisl peieHus
TEKCTOBBIX 337124 1 337a4 U3 PEaTbHOMN KU3HU

Harsigaas reometpus.
@urypsl B IPOCTPAHCTBE

IIpssMOyTOIBHBIN
napasuieenuIe],
KyO, Ipu3Ma,
nupamuja, KOHyc,
UWJIMHAD, 1Iap U
cdepa.
N306paxkenue

Pacno3naBarth Ha yeprexkax, pUCyHKaX, ONUCHIBATH
MMpaMuly, Ipu3My, HAJIUHADP, KOHYC, IIap, H300pasaTh X
OT PYKH, MOJIEJTUPOBATH 13 OyMaru, MmiacTUINHA, POBOJIOKH
u ap. [IpuBoauTH NpUMePbI OOBEKTOB OKPYIKAIOIIETO MUPA,
UMEIOIUX (OPMbI HA3BAHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTUIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHHE, BBICOTA, palyC U AUAMETp, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnyeckas
paborta «Co3nanue
Moaenen
MPOCTPAHCTBEHHBIX
buryp».

ITonsarue o0BEMa;
€AUHULIbI U3MEPEHUS
o0bpéma. O0bEM

N3yuatsp, ncronb3ys SKCIIEPUMEHT, HAOIOIEHNE, U3MEPEHNE,
MOJIEJIMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE, 1 ONMCHIBATH
CBOICTBA HAa3BaHHBIX TEJl, BHIABJIATH CXOACTBA U
Pa3JIMYMA: MEKIY NUPAMUION U IPU3MOIL; MEKTY
HWIAHIPOM, KOHYCOM U IIAPOM.

Pacno3naBartp pa3BEépTKU napajuiesenunena, Kyoa, mpusmsl,
nUupamMubl, KOHyca, UMIMHAPA; KOHCTPYUPOBATH JIaHHbIE
TeJa U3 Pa3BEPTOK, CO34aBaTh UX MOJEIIN.

Co3naBaTh MoJeJIM TPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.)

N3MepsATH HA MOJeJISIX: ITTMHBI PEOEP MHOTOTPAaHHHUKOB,
JUaMeTp 1apa.

BoiBoguth ¢opmyty o0bEMa NPAMOYTOIBLHOTO

MPSIMOYTOJLHOTO napajuiesenuIie/ia.
napajuiesieruIe 1, BoruucasTs no popmyaam: o0bEM MPSIMOYTOJIBHOTO
Ky0a, (GOpMYJIbI napajuiesienuiiesia, Kyoa; UCIojb30BaTh €UHUIIBI H3MEPEHUS
00BEMa 00béMa; BBIYMCJSATH 00BEMBI TEII, COCTABJIICHHBIX U3 KyOOB,
MapaiyIeNICIUIICIOB; PelaTh 3a4a49i ¢ PCATbHBIMU JTAHHBIMU
[ToBTOpEeHue, 0000IIIEHNE, 20 [ToBTOpEeHUE BouruucasTh 3Ha4CHUS BBIpAXKEHUH, COIEpKALIUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSTHUM
Y METOJIOB KYPCOB 5
" 6 KJIaCCOB,
00001IEHNE U
CHCTEMAaTH3aIHsA
3HaAHUH

HaTypaJbHBbIE, LIENbIE, ITOJOKUTEIIbHBIE U OTPULIATEIIbHBIE
quclia, OObIKHOBEHHBIE U IECATUYHBIE IPOOU, BBITIOJIHSATh
npeoOpa3oBaHus YUCEN U BBIPAKESHU.

Bri0upaTh criocod cpaBHEHUs YHCEIl, BBIYUCIECHUN,
NPUMEHSITH CBOMCTBA apU(PMETHICCKUX JICHCTBUM

JUISL PaliMOHAIM3ALUHA BEIYUCIICHUM.
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PemaTs 3aga4u U3 peanbHOMN )XKU3HU, MPUMEHATH
MaTeMaTH4YecKne 3HAHUS JIJIs PELICHU 3a/1a4 U3 JIPYTuX
MPEIMETOB.

PemaTs 3aga4u pa3HbIMU CIIOCO0aMH, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a]aUHu.

OcyiecTBJIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUM U
CaMOMPOBEPKY PE3yJIbTaTa BHIYUCICHHM

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHASA PABOYASA TIPOI'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIIACCAX

INOACHUTEJIBHASA 3AIITMCKA

AnreOpa sSBISETCS OOHUM W3 OMOPHBIX KypCOB OCHOBHOTO OOIETO 00pa30BaHMS:
oHa oOecrneurBaeT U3y4YeHUE IPYTUX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHUE HEOOXOIUMO JJIsl MPOAOIAKEHUSI 00pa3oBaHUs U
B TIOBCEIHEBHOW >KM3HU. Pa3BuThMe y 0O0y4aromuxcsi HAay4YHbIX HpeICTaBICHUN
0 TIPOUCXOXKJEHUU M CYIIHOCTU airedpamveckux aOCTpakiui, crocode OTpakeHUs
MaTeMaTUYECKOW HAyKOM SBICHUM M TPOLIECCOB B MPHUPOAE M OOIIECTBE, pPOIU
MaTEMaTUYECKOr0 MOJICIIMPOBAHUS B HAYYHOM IMO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KayeCTB MBIILICHUS, HEO0OXOIUMBIX
JUIS aJlanTaiiy B COBpeMEHHOM 1 poBoM ob1iectBe. M3yuenue anreOpsl ooecrieunBaet
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS U BBIBOJBI, (GOpMyIHpoBaTh yTBepxkAceHUs. (OCBOGHHE Kypca aireOpbl
o0ecrieunBaeT Pa3BUTHE JIOTMUECKOTO MBIIUICHUS OOyYaroluuXcsi: OHM HCHOJb3YIOT
JNEIyKTUBHBIE W WHAYKTUBHBIE pacCyXJACHUs, OO0O0OIIeHME U KOHKPETHU3AIHIO,
abctparupoBanue v aHanorur. O0ydeHue ajaredpe npeanoiaraeT 3HaYuTeNbHbIA 00BEM
CaMOCTOSITEILHOM NEATEIbHOCTH 00YyYaloIUXCs, MTOATOMY CaMOCTOSITEJIbHOE PEIICHUE
3a/1au SBJISIETCS pean3alneit e TeIbHOCTHOTO MPUHIIMIA O0yYEeHUs.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» st OCHOBHOTO OOIIIEro
o0pa3oBaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUMU:
«Hucna v BEIYUCICHUSY, « AITeOpandecKre BRIPKEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuum». Kaxnas w3 3THX COAEPkKATEIbHO-METOAUYECKUX JIMHUKW Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aMMOAECHCTBYS C IPYTUMH €0 JUHUSMHU.
B xone n3ydeHust yaeOHOTo Kypca 00yqaronuMest TPUXOIUTCS JIOTHYECKU PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M ¢ 3THUM B MporpamMmmy
y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTHYeCKOoro 0O0pa30BaHMS W CIIOCOOCTBYIOIIWE
OBJIAJICHUIO OOYYalONTUMUCS OCHOB YHUBEPCAIBHOTO MAaTeMaTHYECKOTO  SI3bIKA.
CopeprkaTenbHON M CTPYKTYPHOU OCOOCHHOCTHIO yUeOHOTO Kypca «Anredpay sIBIsSeTCS
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue nuHUU «Hucna U BBIYUCICHUSD CIIYKUT OCHOBOHM ISl JaJIbHEHIIErO
W3YUCHUS] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBINIUICHNS, (OPMHUPOBAHUIO yMEHHS TOJH30BATHCS  ATOPUTMAMH, a TaKkKe
NPUOOPETCHUIO TMPAKTUYECKNX HABBIKOB, HEOOXOIMMBIX [IJISi TOBCEIHEBHOW IKU3HH.
Pa3BuTue TOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsS CBS3aHO
C paIMOHAIIBHBIMUA W HMPPAIMOHAILHBIMU YUCIaMH, (POPMHUPOBAHUEM IPEACTABICHUN
O JICUCTBUTEIBHOM YHCIIE. 3aBEpPUICHUE OCBOCHUS YHUCIOBOM JIMHUU OTHECEHO
K cpeJlHeMy 0011eMy 00pa30BaHMUIO.
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Copepxanue JByX aireOpanyeckux JMHUN — «ANreOpandyeckue BBIPAKCHUS U
«YpaBHEHHS M HEPABEHCTBA» CHOCOOCTBYeT (HOPMHUPOBAHUIO Yy OOydYaromuxcs
MaTeMaTU4eCKOTo anmapara, He0OX0UMOTO JJIsl peIIeHHs 3a/1a4 MaTEeMaTHKH, CMEXHBIX
NpeIMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHe OCHOBHOrO 00IIEro
oOpa3oBaHusl y4eOHbIM MaTepuan TPyNIUPYEeTCs BOKPYT PAlMOHAIBHBIX BbIPAXKEHUI.
AnreOpa JeMOHCTpUpPYET 3HAYCHHME MAaTEMaTUKU Kak s3blKa JJIs TIOCTPOCHUS
MaTeMaTUYEeCKUX MOJIENICH, OMMCaHMsI TPOIIECCOB U SIBJICHUN peallbHOro mMupa. B 3amaun
o0ydeHust airedpe BXOJAT TakxKe AalIbHEHIIIee pa3BUTHE alITOPUTMUYECKOTO MBIIIUICHHUS,
HEO0OXO0IUMOT0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca MH(DOPMATUKH, U OBJIa/ICHUE HABBIKAMU
NEeNyKTUBHBIX paccyxaeHui. IlpeoOpa3oBaHue CHMBOJIBHBIX (OpM CHOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Conmepxanne (yHKIMOHAIBHO-TpAPUUECKONW JHMHUM HalleJIeHO Ha TOMy4YeHHE
oOyJaromuMucs 3HaHUM O (YHKIMSIX KAk BaKHEHIIEW MaTeMaTH4eCKOW MOJENn
JUIA OMMCAHMSI M WCCIIETOBAHUS PA3HOOOPA3HBIX MPOIIECCOB W SBICHUIN B MPUPOAC U
oOmecTBe. M3yuenne marepuana CrOCOOCTBYET PAa3BUTHUIO Y OOYyYArOIIMXCA YMEHUS
UCTIOJIb30BaTh Pa3IMUHbIC BBHIPA3UTEIbHBIE CPE/ICTBA SI3bIKA MATEMATHKH — CIIOBECHEIE,
CHUMBOJIMYECKHE, TpaduuecKkre, BHOCUT BKJIAJl B (OpMUPOBAHKE MPEICTABICHUN O POJIU
MaTEMAaTHUKH B Pa3BUTUU ITUBWIN3AINH U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kilaccax m3ydaeTcsi y4eOHBI Kypce «Anredpay,
KOTOPBIH BKIIIOYAeT CIEAYIONIMEe OCHOBHBIC pas3fenbl coaepkaHus: «Yucma u
BBIUMCIICHUS», «ANTeOpanyecKue BBIPAKEHUSN», «YpaBHEHUS M HEPABEHCTBAY,
«DyHKIAW.

OO0miee YMCIO dYacoB, PEKOMEHJOBAaHHBIX JUIsi HM3y4eHUS Y4YEOHOro Kypca
«Anrebpa», — 306 4gacoB: B 7 kimacce — 102 gaca (3 gaca B Heneno), B 8 Kiacce —
102 4aca (3 yaca B Hezento0), B 9 kiacce — 102 gaca (3 gaca B HenENo).

COAEPKAHUE OBYUEHUASA

7 KIJACC
Yucna v BBIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, TEPEX0 OT OJHON (OPMBI 3alucu APoOen K
npyroi. IloHATHE palMOHAIBPHOTO 4YHMCIIA, 3alUCh, CPABHEHHE, YIOPSIOYMBAHUE
palMOHANIbHBIX 4uced. ApupMeThdecKkue JEUCTBHS C palMOHAIBHBIMU YHUCJIaMHU.
Pemenue 3a1a4 U3 peaibHON NPAKTUKKU Ha YaCTH, Ha APOOH.

Crenenb ¢ HaTypajlbHBIM [IOKa3aTeJleM: ONpeleieHue, MNpeodpa3zoBaHUe
BBIpQ)KEHUII Ha OCHOBE OIpeAeNeHHs, 3amuch Oonblnux yucen. [IpoieHTsl, 3amuch
IOPOLEHTOB B BUJIE ApOOM M IpoOM B BHJE NPOLEHTOB. TpHM OCHOBHBIE 33Jaud Ha
IIPOLIEHTBI, PELICHUE 3a/1a4 U3 PEaJIbHON MPAKTHKU.

[IpuMeHeHre MPU3HAKOB JIEIMMOCTH, Pa3JIOKEHUE HAa MHOYKUTEIM HATypadbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE IpSAMas U 00paTHAs IPONOPLIUOHATIBHOCTH.
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AJireOpanveckue BbIPaKeHHA

IlepeMeHHBIE, YMCIOBOE 3HAYECHUE BBIPAKEHUS C MEPEMEHHOW. JlomycTumbie
3HA4YCHMs INepeMeHHbIX. IIpencraBiieHHe 3aBUCHMOCTHM MEXAY BEIMYMHAMHU B BHJIE
¢dopmyiel. Beruncnenuss no ¢opmynam. IlpeoOpazoBaHne OyKBEHHBIX BBIPAKEHUIA,
TOKJECTBEHHO PaBHBIE BBIPAKEHUS, PaBUIIa IPEOOPa30BaHUS CYMM U MPOU3BEIACHUM,
IpaBUJIa PACKPBITHUS CKOOOK M MPUBEACHUS MOJOOHBIX CJIaraeMbIX.

CBOJiCTBa CTENEHH C HATYPAJIbHBIM [TOKA3aTEIEM.

OpHounensl u MHOrowieHsl. CreneHb MHorouneHa. CiokeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTOWIECHOB. POpMyJIbl COKPAIIEHHOIO YMHOMKEHHUS: KBAaApaT CyMMBl U
KBagpar pasHocTd. QDopMyna pa3sHOCTH KBajparoB. PasnokeHne MHOIOYJICHOB
Ha MHOYKUTEJIN.

YpaBHeHUsS U HEPABEHCTBA

VYpaBHeHuEe, KOpEHb ypaBHEHMWS, MpaBWia NpeoOpa3oBaHUA ypaBHEHMS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IIEPEMEHHOM, YMCIIO0 KOPHEHN JIMHEWHOTO YPaBHEHUS,
pelieHre JIMHEWHBIX ypaBHeHUMW. (COCTaBIICHHE YPaBHEHHH IIO YCJIOBHUIO 3aJa4H.
Pemenne TeKCTOBBIX 33/1a4 C TOMOIIBIO YPaBHEHUH.

JIuneitHoe ypaBHEHHE C JBYyMS NMEpEeMEHHbIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs IEpEMEHHBIMU. PerieHue cucteM ypaBHEHUHN CIIOCOOOM
noACTaHOBKHU. [IprMepbl pemeHust TEKCTOBBIX 3a1a4 C IOMOIIBIO CHCTEM YPaBHEHUM.

DyHKUMHA

Koopaunara Toukn Ha npsimoit. UncnoBble NpOMEKYTKH. PaccTosHne Mexay 1ByMs
TOYKaMHU KOOPJIWHATHOW MPSMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. AGciucca U opiMHaTa TOYKU
Ha KOOpAMHATHOM miiockocTu. [Ipumepsl rpaduxoB, 3amaHHbix (popmyinamu. UrteHue
rpadukoB peanbHbIX 3aBucumocTell. [lonstue ¢pynkuuu. I'padux dpynkumu. CpoiicTBa
dynxiumit. Jluneitnas gynxius, eé rpadux. I'padux ¢ynkuun 3% = |F. ['papuueckoe
pEeLIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHUU.

8 KJIACC
Yucsa ¥ BIYMCIICHUA

KBaapatusiii kopenb u3 uncia. [loustue 00 upparoHanbHoM yuciie. JlecsiTuuHbie
NpUOIMKEHUST HppalMOHANbHBIX uucesl. CBoMCTBa apuMeTHUecKUX KBaJpaTHBIX
KOpPHEN U UX IpUMEHEHHUE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYUCIICHUSIM.
JlencTBUTENbHBIE YUCIIA.

Crenens ¢ LensIM nokasarenem u e€ cBoiictsa. CTaHAapTHas 3allUCh YNCIA.

AnredOpanyeckue BbIpasKeHUsI
KBanpatHblil TpéxuiieH, pa3inokeHue KBaJIpaTHOTO TPEXUIEHa HA MHOKHUTEIH.
Anrebpaunueckast 1poos. OCHOBHOE CBOMCTBO anredpandecko apodu. CroxxeHue,
BBIYUTAHUE, YMHOXKEHUE, JeNICHHE alnredpandeckux apooeil. PannonaabHble BbIpaKeHUs
U UX IpeoOpazoBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBanmpatHoe ypaBHeHue, (opMyna KOpHEW KBajpaTHOro ypaBHeHus. Teopema
Buera. Pemenne ypaBHeHUN, CBOMSIIMXCS K JMHEHHBIM M KBagpaTHbIM. [Ipocreiimme
JTPOOHO-paIIMOHANIbHBIC YPaBHEHHUS.

['paduueckass uHTEpHpeTalMsi ypaBHEHUH C JBYMS MEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. [ [pMepBI pelieHust CUCTEM HETMHENHBIX
YPaBHEHU C ABYMS IEPEMEHHBIMHU.

Pelienne TeKCTOBBIX 3a/1a4 aaredpandyeckuM CriocoOOM.

HucnoBble HepaBEeHCTBA M HUX CBOWCTBAa. HepaBeHCTBO € OAHOM IIEPEMEHHOM.
PaBHOCHMIBHOCTE HEpaBEeHCTB. JIMHEHBIE HEPABEHCTBA C OHOM NepeMeHHOU. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUNHA

[Tonstue Qynkumu. OOMacCTh ONpENENEeHUs U MHOKECTBO 3HAUEHUH (PYHKLHUU.
CriocoObI 3a1aHust QYHKIIHIA.

I'padux Pyukiuu. Yrenue cBoicTB PyHkiuu mo e€ rpaduky. [Ipumepst rpadukon
GYHKIM, OTpaxaromux peaibHbIe MPOIECCHI.

@OyHKIINN, OMUCHIBAIOIIIE TPSIMYIO H 00pPaTHYIO MPOTIOPIIHOHATBHBIE 3aBUCUMOCTH,
ux rpaduxu. Oyukuun y = X2,y = X8, y =y y=|X|. ['paduueckoe perienre ypaBHeHuUi
Y CHCTEM YpPaBHEHUM.

9 KJIACC
Yucaa v BIYUCICHUS

PannonaneHple 4YKcna, WppalUOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEYHbIE
JeCATUUHbIE TpoOu. MHOXKECTBO NEHCTBUTENBHBIX YHUCEN, IEHCTBUTENbHbBIE YMCIa KaK
OecKOHEUHbIE JecATUYHble ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXKAY
MHOECTBOM JICUCTBUTEIBHBIX YHCEN U KOOPIUHATHOMN MIPSAMOM.

CpaBHeHne JEUCTBUTEIIBHBIX quces, apudmeTnyeckue NEUCTBUS
C JEUCTBUTENBHBIMU YUCIAMHU.

Pa3smeppl  OOBEKTOB  OKpYXKAIOLIETO  MHUpa, JUIMTEIBHOCTh  IPOIIECCOB
B OKpY>KarollleM MHDE.

[IpubnmxEHHOE 3HAUYEHHWE BEIWYMHBI, TOYHOCTb MpUOIMKEHUs. OKpyriieHue
yucell. [Ipuknaka u OLeHKa pe3yabTaToB BEIYMCICHUH.

YpaBHeHUs U HEPAaBEHCTBA

JIuneiinoe ypaBHeHUE. PenieHne ypaBHEHNM, CBOAAILNUXCS K JIMHEWHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMU, CBOIAIIMXCA K KBAJAPATHBIM.
buxBagparHoe ypaBHenue. I[Ipumepsl peleHUs ypaBHEHHW TPETbEW M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenune npoOHO-pallMOHANIbHBIX ypaBHEHHMM. PelleHune TEKCTOBBIX —3aaay
aIreOpanyecKuM METOOM.

VYpaBHeHHEe C JABYMs NEpPEMEHHbIMU M ero rpaduk. Pemenue cucreM AByxX
JIMHEWHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMU. Pellienne cucTeM AByX ypaBHEHUH, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpou crerneHu. ['paduueckas uHTEpIpeTalus
CUCTEMBbI ypaBHCHI/Iﬁ C ABYM:I IICPCMCHHBIMMU.
Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckKuM CIIOCOOOM.
YucnoBslie HCPAaBCHCTBA U UX CBOMCTBA.

Pemienne nWMHENWHBIX HEPABEHCTB C OJIHOM TNiepeMeHHOW. Permrenue cucrem

JUHEWHBIX HEPABEHCTB C OJIHOM mepeMeHHoM. KBanpaTHbeie HepaBeHCTBA. ['paduueckas
MHTEPIIPETAIUs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMsl IIEPEMEHHBIMU.
DyHKUNHA

KBanpatuunas ¢pyskimsi, e€ rpaduk u cBoiictsa. [lapadona, KoopIMHATHI BEPIIUHBI
napaboJibl, 0OCb CAMMETPUH MapaOoIbl.
I'paduxu  dynkIMii:

— =l o= = — _-?é! — — — —_ —
=848 = 28+H = b F= B F=V8 &=
X
U UX Lﬁﬁcma.
YucnoBble M0CJI€10BATEILHOCTH U NIPOTPEeCCUM
[ToHdaTHE YKCIIOBOWM  MOCIENOBATEIbHOCTU. 3aJaHUE IMOCIEA0BATEIbHOCTU
pPEKyppeHTHOM dopmMyIoii u GpopmyIioil N-ro ujieHa.
Apudmernyeckass U TeOMETpPUYECKas MPOTPECCUH.

@opMmynel  N-TO  WIEHA
apu(pMeTUIECKON U T€OMETPUUECKOM IPOTPECCUiA, CyMMBI IIEPBBIX N YJIECHOB.

ITPOLICHTHL.

N306paskenre 4ieHOB apu(METHIECKON U TEOMETPUIECKON MPOTrPEeCcCHil TOUKaMHU
HAa KOOPJMHATHOM TUIOCKOCTU. JIMHEHWHBIA M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIE

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie

pe3ynbTaThl  OCBOCHUS
K KOHITYy OOy4eHHs B 7 KJacce:

nporpaMmbl  y4eOHOIO
Yucaa v BBIYUCTICHUA

Kypca

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MeTHUECKUE TeUCTBUS
C palMOHAJIbHBIMU YMCIIAMH.

U JIeCATUYHBIC TPOOH.

HaxomuTes 3HaueHUs1 YUCIOBBIX BBHIPAKEHUM, TPUMEHSITH Pa3HOOOpa3HbIE CIIOCOObI
U MpUEMBI BBIYMCIICHUS 3HAYEHUN TPOOHBIX BBIPAKEHUH, COAEpKaNTuX OOBIKHOBEHHBIC

[lepexoauTh OT OIHON (OpMBI 3amucU YHUCEeN K Jpyroi (mpeoOpa3oBbIBATH

JECSITUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSATHUYHYIO, B YaCTHOCTH

B OCCKOHEUYHYIO JICCITHUHYIO POOB).

CpaBHUBATH U YNOPSIOYMBATH PALIMOHATILHBIE YKCIIA.
OKpyrasTe yucia.

IIOKAa3aTCIIIMU.

BBINONHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYHMCICHUM, OLIEHKY 3HA4YCHHMU
YUCJIOBBIX BBIPAKECHHUM. BBINONHATE NEUCTBUSA CO CTEHNEHSAMU C HaTypalbHBIMU

IIprMeHATh NpHU3HAKU ACIMMOCTH, Pa3j0KEHUE HA MHOXWTEIM HATypaJbHBIX
YUCEl.
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PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIIICHUEM BEIMYHH,
MPOITOPIIMOHATBHOCTBIO  BEJIMYWH, TIPOICHTAMH, HWHTCPIPETUPOBATh  PE3YIbTAThI
peIICHHS 3a/1a4 C yI€TOM OTPAaHHYCHHM, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHUBACMBIX
0OBEKTOB.

AnredOpanyeckue BbIpasKeHMsI

Hcnonb3oBaTh anreOpanyeckyro TEPMUHOJIOTHIO U CHUMBOJIMKY, HPUMEHSTH €&
B IIPOIIECCE OCBOCHUS YUeOHOTO MaTepHaia.

HaxomuTe 3HadeHWsT OYyKBEHHBIX BBIPAKCHUW TIPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrinonusaTe npeoOpa3oBaHusl 1EJIOTO BBIPAXKEHUST B MHOTOWICH NPUBEICHUEM
MOI0OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHATE YMHOXKEHUE OJTHOWIEHA HA MHOTOYJIEH M1 MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSITH (DOPMYJIBI KBaJpaTa CyMMBI U KBajipaTta pa3HOCTH.

OcyniecTBIATh Pa3ioKEHUE MHOTOYWIEHOB HA MHOKUTEIH C IIOMOIIBI0 BEIHECEHUS
3a CKOOKHM OOIIEr0 MHOMXUTENs, TPYNIHUPOBKH ClIaraéMbIX, MPUMEHEHUs (HopMy
COKpPAILIEHHOTO YMHOXCHHUSI.

[IpumensTe npeoOpa3oBaHUs MHOTOWICHOB JUIsl PEIIEHUS Pa3IuYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEXKHBIX MPEAMETOB, U3 PeaTbHON MPAKTUKH.

Hcnonb3oBaTe  CBOWCTBA  CTENEHEW €  HATYPAJIbHBIMU  ITOKA3aTeIsIMU
TSl TpeoOpa3oBaHus BBIPAKEHUM.

YpaBHeHUs U HEPABEHCTBA

Pemrars nuHelHBIE YpaBHEHUS C OJJTHOM IEPEMEHHOM, IPUMEHSSI IPaBUila Epexoaa
OT HMCXOJHOTO YpPAaBHEHWs K PABHOCWUIBHOMY eMy. [IpoBepsTh, ABISIETCS M YHUCIIO
KOpPHEM YpPaBHEHMUS.

[IpumensaTy rpaduueckue MeTOAbl MPU PEUICHUH JUHEHHBIX YPaBHEHUH M HUX
CHCTEM.

[TonOupaTh npuUMepsI Map YMcen, SBISIIOIIMXCA PEIICHUEM JTMHEHHOTO ypaBHEHUS
C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOpIMHATHOM IUIOCKOCTH TpaduK JTMHEHHOrO ypaBHEHHUS C JBYMs
NePEeMEHHBIMHU, MOJIb3YSCh TPpapUKOM, MPUBOAUTH MPUMEPHI PEIICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMHU, B TOM YHCIIE
rpaguIecKu.

CocTaBisATh U penaTh JUHEHMHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX ypaBHEHUN
[0 YCJIOBHIO 3aJa4y¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33/1a4d
IIOJTYYEHHBIN Pe3ynbTart.

DyHKIMHA

N300paxkaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIMUE 3alaHHBIM
KOOpJMHATaM, Jy4Hd, OTpPE3KH, HWHTEpBajbl, 3alUChIBATh YHCJIOBBIE MPOMEXKYTKU
Ha alnre0panyeckoM si3bIKe.

OTMeuaTh B KOOPJIMHATHOM IJIOCKOCTH TOYKH 0 33JJaHHBIM KOOPIMHATAM, CTPOUTh
rpaduku TMHEHHBIX QyHKIMA. CTpouth rpaduk QyHKIUU Yy = |x|.
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OnuceiBaTh ¢ TOMOIIBIO (YHKIIM W3BECTHBIC 3aBUCIMOCTH MEX]y BETUUHMHAMH:
CKOPOCTb, BpEMs, pacCTOSHUE, IIeHA, KOJWYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTD,
BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHue QYHKINH 110 3HAYCHUIO €€ apTryMeHTa.

[Tormmathe Tpadudeckuii crmocod TpeACTaBICHUS M aHamu3a uHpopmammu,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMANHIO W3 TPadUKOB PEaTbHBIX MPOIECCOB U
3aBUCHMOCTEMN.

[IpenMeTHbIC pe3yibTaThl OCBOCHHUS IPOTPaMMBbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kJacce:

Yucaa v BBIYMCICHUS

Hcnonb30BaTh HaYaabHBIE MPEACTABICHUS O MHOXECTBE JAEHCTBUTEIBHBIX YUCEI
JUISl CpPaBHEHMsI, OKPYTJICHUS W BBIYMCICHHM, HM300pakaTh JEWCTBUTENIbHBIC YHCIIA
TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumensTe TOHATHE apU(DMETUYECKOrO  KBaJIpaTHOTO KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHU, HCIOJB3YsI MPU HEOOXOJAUMOCTH KaJbKYJSATOpP, BBIMOJHATH
npeoOpa3oBaHusl BRIPAKEHUM, COAEpKaIlMX KBaJpaTHbIE KOPHH, MCIOJIb3Yysl CBOMCTBA
KOpHEM.

Hcnonw3oBaTh 3anucu OOJBIIUX U MAJIbIX YUCEJ C TTIOMOIIBIO AECATUUHBIX ApoOei
u crernene uncina 10.

Asre0panyveckue BbIpasKeHHUs

[IpuMeHsTh MOHATHE CTENEHU C LIETBIM MTOKA3aTeNIeM, BHIMOJIHATH TPeoOpa3oBaHus
BBIPAYKCHUH, COAEPKAIIMUX CTECIICHU C LEJIBIM MOKA3aTEIIEM.

BeIMOTHATE  TOXIECTBEHHBIE IPEOOpPA30BaHUS  PAMOHAIBHBIX  BBIPAKECHUM
Ha OCHOBE TIPaBUJI ACHUCTBUI HAJ MHOTOUYJIEHAMH U alreOpanyecKuMu JIpoOsimMu.

PacknanpiBaTe KBagpaTHBIN TPEXUIICH HA MHOKUTEIIH.

[IpumensTe mpeoOpa3oBaHUsl BBIPAXEHUNM I PEIICHUs] Pa3IMYHBIX 3a7ad
W3 MaTEMATUKH, CMEXXHBIX ITPEIMETOB, U3 PEATTBHOM MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemare nMHENHBIE, KBaJpaTHbIE YPaBHEHHWS W palUOHAJbHBIE YpPaBHEHMS,
CBOJAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C IBYMS IIEPEMEHHBIMU.

[IpoBoauTe mpocTENIME UCCIEIOBAaHUs YPABHEHUNW U CUCTEM YPaBHEHUM, B TOM
qyclie C MPUMEHEHHEeM TIpaduuecKkux MpencTaBieHuil (yCTaHABIMBaTh, HMMEET JIU
YPAaBHEHUE WIA CUCTEMA YPABHEHUI PELICHHUs, €CIIM UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoauTh OT cioBecHON (HOPMYITMPOBKHU 3aaydl K €€ anreOpanyecko Mozenu
C IIOMOIIBIO COCTaBJICHHUsS YPAaBHEHUS WIIM CHUCTEMBbl YPaBHEHUMN, UHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 3a/1a4H IOJy4YECHHBIA PE3yJIbTaT.

IIprMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB MUl CPAaBHEHUS, OLICHKH, pellaTh
JVUHEWHbIE HEPAaBEHCTBA C OJHOM MEPEMEHHOM M MX CHUCTEMBI, AaBaTh IpapUuecKyro
WJUTFOCTPALIMIO0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKINHA

[lonnmath W HCMONB30BaTh (PYHKIMOHAIBHBIC TOHSATUS H SI3bIK (TEPMMHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), ONpPENENATh 3HAYEHHE (PYHKIMH IO 3HAUYEHUIO
apryMeHTa, OIPEeNsITh CBOMCTBA (PYHKIIMH 110 €€ rpaduKy.

CTpOI/ITB rpaduKy IeMEHTapHBIX cpyHKuHﬁ BU/JA:

=l — —

=, &= 5%, =3 %= V& #H= onucesars cBoiicTBa 4nCIOBOH QyHKIMH

e rpa(bm(y

5“_@”*”

[TpenmMeTHBIC pe3ysbTaThl OCBOCHHS IPOTPaMMbl y4eOHOTO Kypca K KOHILY
obOydenus B 9 kiacce:

YucJia 1 BBIYUCJIECHUS

CpaBHUBATh U yIOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIIBHBIE YUCIIA.

Breimonusate apudmernueckue ACHCTBHS C palldOHAIBbHBIMU YHCJIAMH, CoueTas
YCTHBIE W TIUCBMEHHBIE NPUEMBI, BBIIOJIHATh BBIYMCICHHUS C HWPPAIUOHAIBHBIMU
YHCJIaMH.

HaxonuTe 3Ha4yeHHs CTENEHEW C LEJIbIMU MOKA3aTEIsMU W KOPHEW, BBIYMCIIATH
3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyrisaTh  JEUCTBUTENBHBIC YKCJA, BBINOJHATH MPUKUIKY  pe3yJibTaTa
BBIYMCJICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUU.

YpaBHeHHS U HEPABECHCTBA

Pewars nuHeEVHBIE M KBAaJpaTHBIE YPAaBHEHMs, YPAaBHEHUS, CBOISALIMECSH K HUM,
npocTerme IpoOHO-pallMOHAIbHBIE YPABHEHHSL.

Pemrars cucteMsl ABYX JTMHENHBIX YPAaBHEHUM C ABYMS NEPEMEHHBIMU U CUCTEMBI
JBYX YPAaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBJISAETCS JIMHEUHBIM.

Pemarb TekcTOBbIE 3a/1a4u aNreOpanueckuM CIIOCOOOM € MOMOIIBIO COCTABICHHUS
YPaBHEHMS UJIM CUCTEMBI IBYX YPABHEHUH C IBYMs [IEPEMEHHBIMU.

IIpoBoauTh mpoCTEUIINE UCCIENOBAHNS YPABHEHUNW M CUCTEM YPAaBHEHHUH, B TOM
Yyucjie C MpPUMEHEHUWEM TIpapuUecKux TMpeACcTaBiIeHU (yCTaHaBIMBaTh, MMEET JIU
yYpaBHEHUE WA CUCTEMA YPAaBHEHUHN PEIlIeHHUs, €CJIM UMEET, TO CKOJIbKO, U TpoUee).

Peiate nMHEHbIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, N300paXKaTh PEIIeHUE
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATH PELICHUE C IIOMOLIBIO CUMBOJIOB.

Pemrare cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAOLIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIEHHWE CUCTEMbl HEPABEHCTB HAa YHUCIOBOMN
MPSIMOM, 3aIIMCHIBATh PEHIEHNE C IOMOLIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUU PA3JIUYHBIX 3a7a4.

DyHKIMHA
Pacno3naBarb QyHKuUMM H3y4yeHHbIX BHMJOB. Iloka3piBaTh cxemMaTHUYECKU
pacnonomeHHe Ha Koopm/IHaTHoﬁ miockocTH rpadukoB (GYHKIMI BHAA: 8= ey

— — I — —
I _ I||= Iz _E X _ X3y XE_ =
20 — élE‘I + 20 = ) |:| = E]I !:Iz + aoa1 |:|; 20 — 313’ 20 — \/E'l, 20B 3aBHUCHUMOCTU

X
oT IB%‘ICHI/Iﬁ K03(PUITMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKITUH.
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Ctpoutrb M u300pakaTb CXeMaTHYECKH TpapuKd KBAaJAPATUYHBIX (PYHKIUH,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKITHI IO UX TpaduKam.

PacriozHaBath KBajpaTH4HYI0 (YHKIHUIO MO (Qopmylie, NPUBOAUTH IPUMEPHI
KBaIpaTUYHBIX (DYHKIMIA U3 peabHON KU3HU, GUBUKHU, TEOMETPHH.

YucaoBbie M0CIEA0BATEIBHOCTH U IIPOrPEeCCHHU

Pacno3naBath apuMeTHYECKyI0 U TECOMETPHUUECKYI0 MPOTPECCHH TPHU Pa3HbBIX
crioco0ax 3aJjaHus.

BBINOMHATH BBIYMCIEHUS C UCIIOIB30BaHUEM (OPMYJI N-TO UjieHa apuPMETHUECKOIM
Y TEOMETPUYECKON IPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxkath 4ieHbl MOCIEI0BATEILHOCTH TOYKAMUA Ha KOOPIMHATHOM IIIOCKOCTH.

Pemars 3amaum, CBSA3aHHBIE C YMCJIOBBIMH IIOCIEIOBATEIBHOCTAMHU, B TOM YHCIIE
3aJ1a4M U3 peasbHOM KU3HU (C UCIIOJIB30BAaHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHUH).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |[KonnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JIEATEILHOCTH 00YUYaIOIIHXCSI
(TembI) Kypca 4acoB COZIEp)KaHUE
Yucia 1 BEIYMCIIEHUS. 25 IlousaTne CucreMaTu3upoBaTh U 000ralaATh 3HAHUA
ParnmonanbHbIe yucia pPalMOHAJILHOTO YKclia. | 00 OOBIKHOBEHHBIX M JICCATUYHBIX JIPOOSIX.
Apudmernueckue CpaBHUBATH H YHOPSA0YMBATH APOOH, ITpecoOpa3OBhIBAs
JIEUCTBUS py HEOOXOAMMOCTH ACCATUYHBIE APOOU B OOBIKHOBEHHEIE,

C palMoHaIbHBIMU
yrciamu. CpaBHEHHE,
YIOPS0YMBAHUE
palMOHAIBHBIX YHUCE.
CreneHn

C HaTypaJIbHbIM
ToKa3aTeJieM.
Pemenue oCHOBHBIX
3a/1a4 Ha JIpooH,
MPOIIEHTHI

Y3 pealbHON
MPaKTHUKHU.

[Ipu3Haku nenumocTu,
Pa3IoKEeHUs

Ha MHOKHUTEIIH
HaTypaJbHBIX YUCET.

OOBIKHOBEHHBIC B ICCATUYHBIC, B YaCTHOCTH B OCCKOHEYHYIO
JNECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMBI
BbIYHCJICHUSA 3HAYEHU A TPOOHBIX BbIPAKEHMH,
coJiep>Kamnx OOBIKHOBEHHBIE U JIECATUYHBIC IPOOU:
3aMEHSTh MTPU HEOOXOJUMOCTH JIECATUUHYIO IPOOb
OOBIKHOBEHHOU ¥ OOBIKHOBEHHYIO JICCSITUIHOMN, IPUBOIUTH
BBIpaXeHHUE K popme, HanboJiee ya00HOH /ISl BEIYUCIICHUH,
peoOpa3oBBIBATH IPOOHBIC BRIPAKEHUS HA YMHOXKEHHUE U
JICJICHUE JECATUYHBIX APOOEH K ACHUCTBUSM C LIETBIMU
YUCJTAMH.

IIpuBOAUTH YHCIOBBIE H OYKBEHHbIE IPUMEPBI CTEIICHU
C HaTypaJbHBIM ITOKa3aTeIeM, OOBSICHSS 3HAUCHUS
OCHOBaHMS CTCTICHH Y TIOKAa3aTeNs CTCTICHU, HAXOAHUTh
3HAa4YeHUS cTereHel Buaa a" (a — 1o0o¢e parMoHaaIbHOe
YKCIIO0, N — HATYpaIbHOE YHUCIIO).
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PeanbHble IHonmMaTh cMbICT 3aIUCH OOJIBIIUX YUCEIT C TOMOIIBIO
3aBUCUMOCTH. [IpsiMasg | mecsTHUHBIX IpoOeit u cteneHei yncna 10, npuMeHATb ux
u oOpaTHas B PEaJIbHBIX CUTYaLMIX.

npornopiuoHaabHOCTH | IIpMMeHATh Npu3HaKK JETUMOCTH, Pa3IOKEHUs Ha
MHO’KUTEJIN HATyPaAJIbHBIX YACEN.

Pematp 3aga4u Ha 4acTH, IPOICHTHI, MPOTIOPIIUH,

Ha HaXOoXJAeHHE TpoOu (IIPOLEHTA) OT BEJIMYMHBI U
BEJIMYMHBI 10 €€ ApoOu (MPOLIEHTY), ApoOH (TPOLIEHTA),
KOTOPBIN COCTaBJISIET OJHA BEIMYMHA OT IPYTOM.
IIpuBoauTh, pa3déupathb, OLlEHUBATH PA3TIMYHbIC PEIICHUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh M 00BACHATH, ONIUPASICh HA ONPEIETICHUS,
IPSIMO TIPONIOPITMOHATIFHBIE U 00OPATHO MPOTOPIIMOHAIBHEIE
3aBHCHMOCTH MEKy BETMUUHAMU; MPUBOJAUTH NPUMeEPbI
3THX 3aBUCUMOCTEN U3 PEAIbHOTO MHUPA, U3 APYTUX YUEOHBIX
PEeIMETOB.

Pemiath npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4 Ha IpOOH,
MPOIICHTHI, MPSMYIO U 00paTHYIO MPOTOPIIMOHATBHOCTH,

IPOIMOPLUU

AnreOpanyeckue 27 bykBeHHbIE OBanagerp anreOpandeckoi TEPMUHOJIOTUENH U CUMBOJUKOM,

BBIPAYKEHUS BBIPAYKEHUS. NPUMEHATH €€ B IPOLIeCCEe OCBOEHUS yUeOHOT0 MaTepuaia.
[IepemenHsbIe. Haxoauth 3HaueHrs OyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX
Homyctumsie 3HAUYEHUSIX OYKB; BBITIOJHATH BBIYUCICHUS IO POpMyIaMm.
3HAYEHUS BbInoJHATH peoOpa3oBaHUs 1I€JI0T0 BEIPAKEHUS
NEPEMEHHBIX. B MHOTOWJIEH MTPUBEACHUEM TIOJIOOHBIX CJIaraeéMbIX,
DopMyJIbI. packpbITHEM CKOOOK. BBINOJIHATH YMHOXKEHHE OAHOUIEHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPa)KCHUM,
PacKphITHE CKOOOK 1
IpUBEACHUE

MOMOOHBIX CJIara€MBbIX.

CBoliCcTBa CTEIICHU
C HATypaJIbHBIM
MOKa3aTeJIeM.
MHOTrO4/1eHBbI.
Crnoxenue,
BBIYUTAHHUE,
YMHOXEHUE
MHOT'O4JICHOB.
dopmybl
COKpPAIIEHHOT'O
YMHOKEHHUS.
Paznoxxenue
MHOT'OYJICHOB
Ha MHO>KHTEIIN

Ha MHOTOYJICH ¥ MHOTOUYJICHa Ha MHOTOYJICH, IPUMEHSITh
dopMyITBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.
OcyecTBJIATH Pa3I0KEHUE MHOTOUICHOB HA MHOXKHUTEIN
MyTEM BBIHECEHHUS 32 CKOOKH OOIeTO MHOKHUTEII,
IpUMEHEHUs (POPMyYIIbI Pa3HOCTU KBAIPaToB, (GOpMYII
COKpAILIEHHOI'O YMHOXEHHS.

IIpumeHsTH TPE0Opa30BaHEe MHOTOUYJICHOB /ISl PEIICHUS
pa3IMYHBIX 337a4 U3 MAaTEMaTHUKH, CMEKHBIX TIPEAMETOB,
U3 peayibHON MPAKTUKH.

3HAKOMHUTBLCSH C MCTOPHUEN PAa3BUTHUS MAaTEMATHUKH

YpaBHEHUSI U HEPABEHCTBA

20

YpaBHeHue, npasuia
npeoOpa3oBaHUs
YPaBHEHHS,
PaBHOCWJIBHOCTH
YPaBHEHUM.
JIuneniHoe ypaBHEHHE

Pemiarp iMHENHOE YpaBHEHHUE C OTHOU NIEPEMEHHOM,
NPUMEHSS MPAaBUJIA NIEPEX0/Ia OT UCXOJHOTO YPaBHEHUS

K paBHOCUJIbHOMY eMy Oosiee nmpocTtoro Buaa. [IpoBepsTs,
ABJISICTCS JTM KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs mpuMepHI [ap YUCEN, SBISIOMINXCS PEIICHUEM
JIMHEMHOTO YpaBHEHUSI C ABYMsI IEPEMEHHBIMM.
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C OJTHOW TIEPEMEHHOM,
pEIICHNE JTUHEUHBIX
ypaBHEHUU. Pemenne
3a/1a4 C MOMOUIBIO
YPaBHECHUU.
JIuneriHoe ypaBHEHUE
C IBYMsI
MIEPEMEHHBIMU U €TO
rpaduk. Cucrema IByX
JIMHEVHBIX YPaBHCHUH
C ABYMs
IIEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TJIOCKOCTHU TpauK TMHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMeEPbI PEUICHUSI YPABHCHMUS.

HaxoauTh peleHue CUCTEMbI ABYX JIMHEUHBIX YPABHEHUHN
C ABYMS IIEPEMEHHBIMHU.

CocTaBisTh U peliaTh YPaBHEHUE UK CUCTEMY
YPaBHEHHM IO YCJIOBUIO 33/1a4M, UHTEPIIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 33J]a4H MMOJTYYEHHBIN
pe3yapTar

Koopaunatel u rpaduki.
DyHKIMU

24

Koopannara Touku
Ha npssMou. YuCIoBbIE
IIPOMEXKYTKH.
Paccrostnue mexny
JIBYMSI TOUYKAMU
KOOPAMHATHOU
IPSMOM.
IIpssmoyrosibHas
cucTeMa KOOpJIMHAT
Ha IIJIOCKOCTH.
[Tpumeps! rpaduxos,
3aIaHHBIX
dbopmynamu.

N300paxaTs HAa KOOPIUHATHOW NPSIMOI TOUKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOpPJIMHATaM, JIy4H, OTPE3KH,
MHTEPBAJIbI; 3AMKCHIBATh UX HA aIreOpanvyeckoM Si3bIKE.
OTMedaTh B KOOPAUHATHOM MJIOCKOCTU TOYKH I10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH TpadUKH HECTOKHBIX
3aBHCHMOCTEH, 3aJJaHHbIX (DOpPMYyIaMH, B TOM YHUCIIE

C MOMOUIBI0 HU(PPOBBIX TabOpaTOpuil.

IIpuMeHaTH, H3yYaTh IPEeNMYILECTBA,
HHTEPHPEeTHPOBATH rpaduyuecKuil crnocod npeacTaBIeHus
¥ aHaJIM3a pa3HOOOpa3HOM KU3HEHHOU UH(OpMAITUH.
OcBauBaTthb noHATHE (PYHKITNHU, OBJIAJICBAThH
(GyHKIIMOHATBHON TEPMUHOJIOTHEH.

Pacno3naBars juHeiiHy0 QyHknuo Y = kx + b,
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Urenue rpadukon
peanbHBIX
3aBUCHMOCTEN.
[TonsiTre QpyHKIMM.
I'paduk byHKIIAH.
CaoiicTBa (PyHKITHIA.
JIuneitnas GyHKUIHS.
[Toctpoenue rpaduka
JTUHEHHON (PYyHKITUH.

OIMCBIBATH €€ CBOMCTBA B 3aBUCHUMOCTHU OT 3HAYCHUI

ko3¢ uimenTo K u b.

Ctpouthb rpaduku nmuHeliHOW QyHKIMH, QyHKIUU Y =| X|.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GyHKIMA U U3yUYEHUSI UX CBOMCTB.

IIpuBOIUTE IPUMEpPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIbHBIX
IIpoLIECCaxX U SIBJICHUAX

I'padux hynkumn
y =lx|
[ToBTOpEHUE U 00001IEHNE 6 [ToBTOpEHUME Bri0MpaTh, IPUMEHATH OLEHHUBATDH CIIOCOOBI CPAaBHEHUS
OCHOBHBIX ITOHSTHI Yucell, BBIYMCIICHU, TPeoOpa30BaHUi BBIPAKEHHI,
¥ METOJOB Kypca pelEHUsT YPaBHEHU.
7 knacca, 0000111eHHne OcymecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbIX JEHCTBUN U
3HaHUU CaMOMPOBEPKY pe3yJibTaTa BHIYUCICHH, MPeoOpa30BaHMIA,
MTOCTPOCHHUM.
PemiaTe 3a1aum 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUIA pEeUIeHUs 3a1a4 U3 JPYTUX
IIPEAMETOB.
PemaTs TekcTOBBIC 321241, CPABHUBATH, BHIOUPATH
CNoco0bl PeIICHUS 3aauu
OBLIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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8 KJIACC
HanmenoBanue paznena |[KoaumuecTso OcHoBHOE OCHOBHBIE BUJIBI ACSTEIBHOCTH O0yYarOIIHUXCS
(TembI) Kypca 4acoB coJiepKaHue
Uucna v BBIYUCIICHUS. 15 KBanpartHblil KOpeHb ®opMyJIMpOBaTh ONpeaeeHre KBaIPATHOTO KOPHS

KBanpaTHbie KOpHU

u3 yncna. [lonsitue
00 uppanuoHaILHOM
yucie. JlecsaTuanbie
PUOIINKEHUS
UppaIMOHATbHBIX
qyuce.
JlelicTBUTEIbHbBIC
yucna. CpaBHEHUE
JIEUCTBUTEIBLHBIX
qucedn.

YpaBHeHHE BUaa

X2 = a.

CgolicTBa
apu(pMEeTHIECKUX
KBaJPATHBIX KOPHEMN.
[TpeobpazoBanue
YHUCJIOBBIX
BBIPAYKCHUH,
coJIepIKaInux
KBaJpaTHbIE KOPHU

U3 4yKcia, apupMETHIECKOro KBaIpaTHOIO KOPHSL.
IIpuMeHATH Oonepanuio U3BJICUCHNS KBAAPATHOIO KOPHS
U3 YUCJIA, MCHOJb3YSl TP HEOOXOUMOCTH KAJIbKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YUCIIAMU U
JECSITUYHBIMH JIPOOSMHU.

CpaBHUBATH U YHOPAJA0YHUBATH PALIMOHAIIBHBIE U
UPPALMOHAIBHBIC YUCIIA, 3aIIHCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMcciienoBaTh ypaBHEHHE X2 = @, HAXOJUTh TOYHBIE U
npubauxEHHBIe KopHU Tipu a > 0.

HUccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE DKCIIEPUMEHTHI € UCIIOJIb30BAHUEM KaJIbKYJIATOPA
(KoMMmbIOTEpPA).

Jloka3bIBaTh CBOWiCcTBa apu(PMETUUECKUX KBAJAPATHBIX
KOpHEW; NpUMEHSTh UX JUIsl IPeoOpa30BaHUSI BhIPAKEHUIA.
BoInoHATH Npeodpa30BaHUs BBIPAXKECHUM, COACPKALINX
KBaJpaTHbIE KOPHU. BhIpakxaTh NepeEMEHHbIE

U3 reOMeTpruUYecKuX 1 pu3ndeckux Gopmyi.

BuIuncJsATh 3HAaYeHHU s BBIPAXKEHUN, CONEPKALLINX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YS P HEOOXOAUMOCTHU
KQJIBKYJIATOP.
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Hcnonb3oBaTh B X0/1€ peLICHU 33134 JIEMEHTApHbIE
IPEJCTaBICHUS, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAYEHUSIMU
BEJIMYUH.

3HAKOMHUTBCSH C MCTOPHEN Pa3BUTHS MAaTEMATUKU

Hucia 1 BEIYUCIIEHUS.
CrereHsp C LEIbIM

CrerneHsb C LETBIM
MOKAa3aTeJIEM.

@®opMyJTHPOBATH ONPe/eJieHUe CTEIICHU C LIeJIbIM
MIOKAa3aTeJIEM.

[TOKA3aTEIEM CranpaprHas 3anuch IIpeacraBiasATh 3anUCh OOJIBIINX U MAJIBIX YUCEN
qyucia. B CTaHJIAapTHOM BHJie. CPaBHMBATH YKCIIA U BEJIUYUHBI,
Pa3mepbl 00beKTOB 3alMCAaHHbIE C UCTOJIb30BaHueEM crerneHu 10.
OKpY>Karollero Mupa Hcnonb3oBaTh 3alIUCh YKUCEN B CTAHAAPTHOM BUJIE
(OT BIIEMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB 0OBEKTOB, IITUTEIBHOCTH
YaCTULL IIPOLIECCOB B OKPY’KAIOIIEM MHUPE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANMCHIBATH B CHMBOJINYECKOil opme
00BEKTOB), Y WJIIOCTPUPOBATh NIPUMEPAMHM CBOMCTBA CTEIICHU
JUTUTEBHOCTD C LEJIBbIM IIOKA3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTENEHU AJI MPE0oOpPa30BAHUS
B OKpY>KalOIllEM MUPE. | BBIPAXKECHUM, COJEPKAIINX CTETIIEHU C LEIBIM MOKA3aTENEM.
CBolicTBa CTENEHU BbINOHATH ACCTBUSA C YACIAMU, 3aIMCAaHHBIMU
C IIEJIBIM MTOKAa3aTejeM | B CTaHIApTHOM BHUJE (YMHOXKEHHE, IEJICHHE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBanpaTHslii Pacno3HaBaTh KBaJIpaTHbIM TPEXUJICH, YCTAaHABIUBATD
BbIpakeHus1. KBagpaTHbIit TPEXUJIEH. BO3MOKHOCTb €T0 Pa3I0KEHUSI HA MHOKUTEIIN.
TPEXUJICH Paznoxenune PackiaabiBaTh HAa MHOKHUTEJIH KBAIPATHBIN TPEXWICH
KBaJpaTHOTO C HEOTPULIATENIBHBIM JUCKPUMUHAHTOM
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TpEXUJICHA
Ha MHOYKUTEJIN

AnreOpanyeckue
BBIPAKCHUS.
Anrebpanueckast IpoOb

15

AnreOpandeckas
npo6b. [lomycTrmeie
3HAYCHHUSI
MIePEMEHHBIX,
BXO/ISATITIX

B airedpanyeckue
BBIPAYKEHUS.
OCHOBHOE CBOWMCTBO
anreOpanyeckoit
npobu. CokpailieHue
IpoOei.

Crnoxenue,
BBIYUTAHUE,

YMHOKCHHC U NCIICHHC

anreOpanyecKkux
IpoOei.
[IpeoOpazoBanue
BBIPAKCHUM,
COJIEpIKAIIINX
anreOpandeckue
npodu

3anucpiBaTh anredpanyeckue BeipakeHus. Haxoqurhb
00J1acTh ONpEENICHUs PAllMOHATIBHOTO BBIPAXKEHMUSL.
BbINOJHATH YMCIIOBBIC TOACTAHOBKU U BBIYMCJISATH
3Ha4YeHue ApoOH, B TOM YHCIIE C IIOMOIIbIO KAJIBKYJIATOpA.
®opMyIMPOBaTh OCHOBHOE CBOMCTBO ajnreOpandeckoi
IpoOU U MPUMEHATH €ro JUIs IpeoOpa3oBaHus 1pooeil.
BbInoHATH JelcTBHUS ¢ anredpandecKuMu ApoOsIMHU.
[IpuMensaTh npeoOpa3zoBaHus BbIPAKEHUH JIs1 PEILICHUS
3ana4. BeipaxkaTs nepemMenHbie u3 Gopmys (PU3HUECKUX,
r€OMETPUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIUN)
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YpaBHEHUS 1 HEPABEHCTBA. 15 KBamgpaTHoe Pacno3naBaTh KBaJipaTHbIC YPABHECHMUS.

KBagpaTHble ypaBHEHUS ypaBHenue. HenonHoe | 3amucbiBaTh (pOpMYJIy KOpHE KBaIpaTHOTO ypaBHEHHS;
KBaJpaTHOE pelaTh KBA/JAPpATHbIC YPABHEHHUSI — IOJIHBIC U HETIOJHBIE.
ypaBHeHue. Dopmyiia IIpoBoauTh npocreimme UCCAeI0BAHNSA KBAIPATHBIX
KOpHEN KBAJPaTHOTO YPaBHCHUU.
ypaBHeHus. Teopema Pemiate ypaBHeHUs, CBOIAIIMECS K KBAAPATHBIM,
Buera. C IOMOIIIBIO MPEe0OPa30BAHUIN U 3aMEHOM IEPEMEHHOM.
Pemenune ypaBHeHui, HaOJiroaaTh 1 aHAJIM3UPOBATDH CBSA3b MEXKIY KOPHIMU U
CBOALIUXCS KO3 PUIMEHTaMH KBaJPAaTHOIO YpaBHEHUSI.
K KBaJIPATHBIM. ®opmyaupoBath TeopeMy Buera, a Takxe oOpaTHYIO -
[Ipocreiime 1podbHO- | TeopeMy, IPUMEHSITH 3TU TEOPEMBI JJIsl PEIICHUS
paloOHaIbHBIE 3aaad4.
ypaBHEHUS. Pemath TekcTOBBIE 3aJa41 aIT€OpaUYECKUM CIIOCOOOM:
Pemenune TekcToBBIX NEPEXOUTH OT CIOBECHON (POPMYIMPOBKHU YCIOBUS 3a7a4u
3a/1a4 € IIOMOLIBIO K ajdredpandeckoi MoJieiu MyTéM COCTaBJICHUS YPaBHEHUS;
KBaJPATHBIX pelaTh COCTAaBJIICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATH
ypaBHEHUI pe3yabTar.

3HAKOMHUTBHCSH C MCTOPHEH Pa3BUTHS alIreOpsbl
YpaBHEHUS U HEPABEHCTBA. 13 JIuHnetHOE ypaBHEHUE Pacno3HaBaTh JIMHEWHBIE YPABHEHUS C IByMS

Cucrembl ypaBHEHHI

C AByMs
IIEPEMEHHBIMHU, €TO
rpaduk, npuMepsl
peleHus ypaBHEHUN
B LIEJIBIX YHCTIAX.
Pemenune cucrem nByx
JIMHEVHBIX yPaBHEHUN

IIEPEMEHHBIMH.

CtpouTthb rpaduky TMHEHHBIX YPAaBHEHHM, B TOM YHUCIIE
HUCIOJIb3Ys HM(POBLIE pecypChl.

PasimuyaTth napajuiebHbIE U NIEPECEKAIOIIMECS ITPSMbIE
110 UX YPABHEHUSAM.

Pemiarb cucreMsl 1ByX JIMHEWHBIX YPABHEHUN C ABYMs

IIEPEMEHHBIMU IIOJICTAHOBKOM U CIIOKEHUEM.

55




denepanpHas pabodas mporpamma | Matemaruka. 5—9 xinaccel (0a30BbIi YPOBEHB)

C IBYMsI
MIEPEMEHHBIMU.
[Ipumeps! pemieHns
CHCTEM HEJIMHEHNHBIX
YPaBHEHU C ABYMS
[IEPEMEHHBIMU.
I'paduueckas
UHTEpIpeTanus
YPaBHEHHUS C ABYyMS
IIEPEMEHHBIMU U
CHUCTEM JIMHEMHBIX
YPaBHEHHI C IBYMS
IIEPEMEHHBIMM.
Pemenune TekcToBBIX
3a7a4 C IMOMOILBIO
CUCTEM YPaBHEHUI

Pemath npocreuime CUCTEMBI, B KOTOPBIX OJHO

Y3 YPABHECHHM HE SIBISICTCS IUHEUHBIM.

I[IpuBoauTh rpaguuecKy0 HHTEPINPETALUIO PELIICHUS

YPaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YPaBHEHUU

C IBYMsI IIEPEMEHHBIMM.

Pemath TeKCcTOBBIE 321241 AIreOpandecKUM CIIocoOoM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Hucnosble
HEPABEHCTBA U UX
CBOICTBA.
HepasencTBo ¢ onHOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX
peuienne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YUCIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX Ha KOOPAUHATHOM NIPSIMOM, A0KA3bIBATH
anreOpanyecKku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemarsp jiMHENHBIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxkaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSIMOA.
PemaTh cucteMbl JIMHEWMHBIX HEPABEHCTB, U300paKaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YHUCIIOBOM IIPSAMOMN
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C OJTHOU NEPEMEHHOU
U UX pELICHHUE.
N3obpaxenue
peleHus JIMHEUHOTO
HEpaBEHCTBA U UX
CHUCTEM Ha YHCIIOBOU
MIPSIMOU

DyHKINH.
(OCHOBHBIE TOHITUA

[TonsiTne pyHKIMH.
OO6nacTh onpeesieHUs
1 MHO>KECTBO
3HAYECHUN (PYHKIIIH.
CrocoObI 3a1aHus
(yHKUUH.

I'padux pyHkuMU.
CaoiicTBa PyHKIUH,
UX OTOOpaKeHHE

Ha Tpaduke

Hcnoab3oBath GQyHKINOHAIBHYIO TEPMHHOJIOTHIO U
CUMBOJIMKY.

BoruncisiTh 3HAYEHUs1 PYHKUMN, 3aJaHHBIX (hopMyJIaMu
(mpu HEOOXOIUMOCTU UCTOJIB30BATh KAIBKYJISITOP);
COCTABJISITH TA0JUIbI 3HAYEHUH QYHKIUU.

CrpouTthb 10 To4YKam rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (QYHKIIMHU HA OCHOBE €€
rpauYecKoro npeICTaBICHUSI.

Hcnoan3oBath QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO U
CHMBOJIHKY.

HccnenoBath npumepsl rpakoB, OTPAKAIOLIUX PealIbHbIE
npoueccel U siBieHus. IIpuBoANTS NpUMeEPBI NIPOLIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.

Hcnoab30BaTh KOMIBIOTEPHBbIE IPOrPAMMBI

JUIS TIOCTPOEHUS IpauKoB (PYHKUIMN U U3YUYEHUSI UX CBOMCTB

DyHKINH.
UwucnoBbie GyHKIUN

YrteHue u mocTpoeHue
rpadukoB GyHKIIHIA.
[Tpumeps! rpadukoB

Haxoauth ¢ nomombio rpaguka GyHKIIMNA 3HAYCHUE OJHON
Y3 paCCMATPUBAEMBIX BEJIMYMH 110 3HAYECHUIO APYTOM.
B HecnmoxkHBIX Ciiydasx BbIpaxKaTh (POPMYJI0i 3aBUCUMOCTDH
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dynKmi,
OTpaXkaroLX
peabHbIE TPOLIECCHI.
DOyHKINH,
OIKCHIBAIOIIINE
NPSMYIO U OOpaTHYIO
MPONOPLIMOHAIBHBIC
3aBUCUMOCTH, UX
rpauKy.

I'paduk byHKIIHA

y = X2

OyHKIMU

y = x5y =X,

y =vE Yy = |x|
rpaduueckoe pelieHue
YPaBHEHUM U CUCTEM
ypaBHEHUI

MEKy BETUYMHAMH.
OnuceIBaTh XapakTep U3MEHEHUS OJTHOW BEJIUYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOU.

Pacno3naBath BubI n3ydaeMbix QyHkiuid. Iloka3siBaTh
CXeMaTHYeCKHU MOJI0KEHNE Ha KOOPAUHATHOM TIOCKOCTH
rpaduxoB QyHKImi Buga:y = X4y = X3, Yy =vEH y = |x|.
HUcnoab3oBath QyHKIUOHAJIBHO-TPaduyeckune
NMPeACTABJIECHUSA sl PELICHUS U UCCIIEI0BAaHUs YPABHEHUHN U
CHUCTEM YPaBHECHHI.

IIpumeHsaTh HUPPOBBIEC PeCyPCHI 1Sl TOCTPOCHUS
rpadukoB GyHKIHMA

[ToBTOpEeHUE u 00001IeHNE

[ToBTOpEHUME
OCHOBHBIX IIOHSTHUH U
METOA0B KypcoB 7 1 8
KJIacCOB, 0000IIIeHNE
3HAaHUU

BoiOupath, NpUMEHSATh, OLEHUBATH CIIOCO0bI CPABHECHUS
YKCell, BBIYUCICHU, MpeoOpa30BaHuil BEIPAXKEHUM, pEeLICHUS
YPaBHEHHUM.

OcyecTBJIATH CAMOKOHTPOJIb BBIITOJIHSAEMBIX IEUCTBUMN U
CaMOIIPOBEPKY pe3yJibTaTa BRIUUCICHHH, TPeoOpa3oBaHui,
IIOCTPOCHUM.

Pemiars 3a1a4uM U3 peajibHOM KU3HH, IPUMEHATH
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MATEMATHYCCKUC 3HAHUA OJIA PCIICHUA 3a1a4 U3 IPYI'UX
mpeaMcETOB.

Pemath TeKCTOBBIE 3ajJlavdi, CpaBHMBATD, BbIﬁHpaTb
CIoCoObI pCUICHUA 3aJa491

OBILIEE KOJIMYECTBO
HACOB I10 ITPOT' PAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KommuecTBo OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIIUXCS
(TemnI) Kypca 4acoB CoJIepKaHue

Yrcnia 1 BBIYKMCIICHUS. 9 Panmonansheie uncia, | PasBMBaTh NpeaCTABJICHUA O YMCIAX: OT MHOKECTBA

JlelicTBUTENbHBIE YUCIIA HppalMOHAIbHbIC HATypaJbHBIX YMCEII JO MHOKECTBA JICUCTBUTEIIBHBIX YUCEL.
4yucia, KOHEYHbIE U O3HAKOMHUTBHCH C BO3MOKHOCTBIO IPEICTABICHUS
OECKOHEUHbIC JIEUCTBUTEIILHOTO YHCIIa KAaK OECKOHEYHOU JIECSITUIHOM
JECATUYHBIE APOOH. JIpoOH, IPUMEHSATh JE€CATUYHBIE TPUOITHKEHUS
MHoxecTBO pPAlMOHATIBHBIX U UPPALIMOHATBHBIX YHCEIL.
NENCTBUTEIBHBIX N300paxaTh 1€ICTBUTEIbHBIC YUCTA TOUKAMHU
YHUCET; KOOPAMHATHOM IIPSMO.
NEWCTBUTEIbHBIE 3anucbIiBaTh, CPABHMBATDH M YIOPSA0YNBATH
yucia KaK JECTBUTEIbHBIE YUCIIA.
OEeCKOHEYHbIE BbInosHATH, coueTasi yCTHbIC U MUCbMEHHbBIC TPUEMBI,
JECATUYHBIC JPOOH. apudmMeTrnyecKue 1eficTBUS C PalMOHAIBHBIMU YHUCIIAMU;
B3anmHO 0JHO3HAYHOE | HAXOAMTH 3HAYCHMS CTEIEHEU C LIEJIBIMU MOKA3aTeJIMU U
COOTBETCTBUE MEXKIY KOpHEW; BBIYMCJISATH 3HAUCHUS YHUCTIOBBIX BHIPAXKEHUM.
MHOECTBOM HHonyuuTs npeacTaBjaeHue O 3HAYMMOCTH
JNENCTBUTEIBHBIX JIEWCTBUTEIbHBIX YHACEII B MPAKTUYECKOU IESITEIbHOCTH
YUCeJl U MHOKECTBOM YEJ0BEKa.
TOYEK KOOPAMHATHOU AHAJIM3UPOBATh U 1eJATh BbIBOAbI O TOYHOCTH
IPSIMOMA. NPUOJIMKEHUS IEHCTBUTEIBHOTO YUCa MPU PEIICHUN
CpaBHeHue 3aja4.
JEUCTBUTENBHBIX uKicen, | OKpYrasTh 1eHCTBUTEIbHBIE YUCIIA, BHINOJIHATH
apupMeTHIecKue NPUKUHKY PE3yIbTaTa BHIYUCICHUN, OLIEHKY 3HAaYCHUI
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JEeHUCTBUSA

C IE€HCTBUTEIbHBIMU
YHUCIJIaMHU.
[Tpubmmxénnoe
3HAYCHHUE BEIINUMHBI,
TOYHOCTH
MPUOTNKEHUS.
OKpyrJIeHUE YHCElL.
[Ipukuaka u olieHKa
pe3yIbTaTOB
BBIUMCIICHUH

YHCIIOBBIX BBIPAKEHUH.
3HAKOMHUTBHCH C HCTOPHEH PAa3BUTUS MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OTHOU
MePEMEHHOMN

14

JIuHeliHOE ypaBHEHUE.
Pemenune ypaBHeHui,
CBOIALIMXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenune
YPaBHEHHI,
CBOIALIMXCS

K KBaJPaTHBIM.
buksanpatHsie
YPaBHEHHS.

[Ipumeps! peieHus
YPaBHEHUN TPEThEU

Y YETBEPTOU CTEIIECHEN

OcBanBaThp, 3aIIOMUHATH U PUMEHATH rpaduveckue
MeTObI MIPH PEIICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 11enbie U TpOOHBIE YPABHEHUS.

PemiaTp iMHeliHbIC M KBA/IPATHbIC YPABHEHUS,
ypaBHEHMUSI, CBOJSIIIIUECS K HUM, ITPOCTEHIINE APOOHO-
paloHaIbHbIC YPaBHEHUS.

IIpennaratb BO3MOXXHBIE CLIOCOOBI PEIICHHS] TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U PelIaTh TEKCTOBBIE 3314l
Pa3HBIMU CTIOCOO0AMHU.

3HAKOMHMTBLCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATUKH
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pa3noKeHueM
Ha MHO>XUTEIIH.
Pewenne npoGHo-
paIMOHANILHBIX
YPaBHECHUU.

Pemenne TekcTOBBIX
3a/1a4y anredpandyecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
Cucremsl ypaBHEHHI

14

YpaBHEHUE ¢ AByMS
IIEPEMEHHBIMU U €T0
rpaduxk.

Cucrema nByx
JIMHENHBIX YPaBHECHUH
C IBYMsI
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JINHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
WHTEpIIpeTaIus
CUCTEMBI YPaBHEHUI

C IByMs IIEPEMEHHBIMU.
Peurenue TekCTOBBIX

OcBauBaTh U NPUMEHATH NIPUEMBI PEIICHUS CUCTEMBI
JIBYX JTUHEHHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU U
CUCTEMBI IBYX YPAaBHEHH, B KOTOPBIX OJHO YPABHEHUE HE
SIBJISIETCSI TUHEUHBIM.

Hcnoan3oBaTh GyHKIIMOHAIBHO-TpadUUECKHE
MPECTABIICHUS 1JIsl pellleHusl M UCCJIe0OBAHUS YPaBHECHUM
U CHUCTEM.

AHaJIM3UPOBATh TEKCTHI 32124, peliaTh UX
aNreOpanyecKuM CriocoO0M: MepexXouTh OT CIIOBECHOM
(GhOpMYJIMPOBKHY YCIOBHS 3a7a4M K alreOpandeckor Moaenu
MyTEM COCTABJICHUS CUCTEMBI YPABHEHUI; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHUI; HHTEPNPETUPOBATH
pe3yJbTar.

3HAKOMHMTBLCH ¢ HCTOPHMEH Pa3BUTHS MAaTEMATUKH
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3aJ1a4 anreOpandecKuM
crrocooom

YpaBHEHUs 1 HEPABEHCTBA. 16 Yucnosele Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BATh CUMBOJINKY U TEPMHUHOJIOTHIO.
CBOMCTBA. BuinosnHsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BaTh
JIuneninele JUI IpeoOpa30BaHUsI CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh TMHENHBIE U KBAJAPATHBIC HEPABEHCTBA.
C OHOM MEePEMEHHOM PemiaTp 1HElHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINX
Cucremsl TMHENHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PEIICHUS.
IIEPEMEHHOM U UX M300pakaTh penicHUEe HEPABEHCTBA U CUCTEMbBI HEPAaBEHCTB
pelieHue. Ha YUCJIOBOW NPSIMOH, 3alIUCHIBATH PELICHUE C TOMOIIBIO
KBanparnsie CUMBOJIOB.
HEPaBEHCTBA U UX Pemiath xBagpaTHble HEPABEHCTBA, UCIIOJIB3YsI
peneHue. rpaduueckue npeacTaBIeHus.
I'padnueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPHU PELICHUU
UHTEpIpeTanus pa3JIMYHBIX 3374, B TOM YUCJIE IIPAKTUKO-
HEPABEHCTB U CHCTEM OPHUEHTHUPOBAHHBIX
HEPABEHCTB C ABYyMs
IIEPEMEHHBIMHU
DyHKIUH 16 KBagparnunas Pacno3HaBaTth BUIbI U3y4aeMbIX (PYHKIINA;

bynkuus, e€ rpadux u
cBoicTBa. [lapabomna,
KOOPJAMHATHI BEPIIUHEI
napaboJibl, OCh

WLIHOCTPUPOBATH CXeMaTHYeCKH, 00 bACHATH
Pacroyio’KeHUe Ha KOOPJIMHATHOM TIOCKOCTH TparKoB

byukimii Buga: Yy = kx,y = kx + b,y zk,y = X2
X
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CUMMETPHUU NTapaloJIbl.

I'paduku QyHKIMIA:
= Kk,
kx + Db,

< <K <K < <
|
>
_l\)

y = x3,y =vE y = |x| B3aBUCUMOCTH OT 3HaUYEHHIA
K03 (DUIIMEHTOB; ONTUCHIBATh X CBOMCTBA.
Pacno3naBaTh KBaJpaTUUHYIO0 (PYHKIUIO 11O opMyIIe.
IIpuBoauTH NPUMeEPHI KBAAPATUYHBIX 3aBUCHUMOCTEN
U3 pearbHON KU3HU, (U3UKH, TEOMETPUH.

BoIsaBasATH 1 0000111aTh 0COOEHHOCTH Tpaduka
KBaJpaTUYHON PYHKIIUU Y = ax®> + bx + c.

CTpouts M U300paxarb cxeMaTHYecKH rpaduku
KBaJIpaTUYHBIX (DYHKIIMA, 3aJaHHBIX (POpMYJIaMH BUAA
y=axt,y=ax*+q,y = ax + p)y = ax> + bx + c.
AHaJIM3UPOBATH U MPUMEHATH CBOMCTBA U3YYEHHBIX
GyHKUMNA 71 UX TOCTPOEHUSI, B TOM YHKCIIE C TTOMOIIBIO
U(POBBIX PECYPCOB

YuciaoBbie
[MOCJIEAOBATEILHOCTH

15

ITonsaTre uncIoOBOM
IOCJICIOBATCIbHOCTH.
3amanue
TIOCJIEIOBATCILHOCTH
PEKYpPPEHTHOMN
dbopmyoi u

dbopmyIoit N-ro useHa.

Apudmernueckas u
reoMeTpuyecKas
IPOrPECCHUMN.
@opMmyJipl N-ro YJIeHa
apuMeTHIeCKON U
F€OMETPUUYECKOU

OcBauBaTh U NPUMEHATH WHICKCHBIC 0003HAYCHUS,
CTPOUTH peueBble BHICKA3bIBAHUS C HCIIOJIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOU C TTOHSATHEM
MOCJIEIOBATEILHOCTH.

AHanu3upoBath GopmMyIry N-To 4ieHa
MOCJIEIOBATEILHOCTH WM PEKYPPEHTHYIO GOPMYITy

U BBIYMCJSTD YICHBI MOCIEI0BATEILHOCTEH, 3aJaHHBIX
TUMU (HOPMYyITaMH.

YcraHaBaIuBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUH
MOCJICTIOBATEILHOCTH, €CJTH BBIMMCAHBI TTEPBHIC HECKOJIBKO
€€ YICHOB.

Pacno3naBath apuMEeTUUECKYIO U TEOMETPUUECKYIO
MPOTPECCUU TIPU PA3HBIX CITOCO0AX 3aTaHUS.
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IIPOTPECCUM, CyMMBI
MEPBBIX N YJICHOB.
N306pakeHre 4ieHoB
apu@MeTHIeCcKOn U
F€OMETPUUYECKON
MPOTPECCUN TOUYKaAMHU
Ha KOOPAUHATHON
TTIOCKOCTH.
JIvHenHbIl U
YKCIOHECHIINAJIbHBIN
pOCT.

CiioHBIE MPOLIEHTHI

PemaTs 3a1auu ¢ ucnosib3oBanrem Gopmy N-ro wieHa
apuMeTHUEeCKON U TEOMETPUUECKON MPOTPeccCuil, CyMMbl
MEPBBIX N YJICHOB.

N300pakaTh YieHBI IOCIEI0BATETLHOCTH TOUKAMHU

Ha KOOPJIMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJIEHUH

U3 peaNbHON KU3HH, WIUTFOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUYECKOMN MPOTrPECCUH, B TEOMETPUUECKOM
IPOIrPECCUM; U300paXkaThb COOTBETCTBYIOLIUE 3aBUCUMOCTHU
rpauyecku.

PemaTh 3aga4u, CBsI3aHHBIE C YACIIOBBIMU
MOCJIEIOBATEIBHOCTSIMH, B TOM YHUCJIE 33Ja4l U3 PEATbHOU
KU3HU C UCTIOIb30BaHNEM ITU(POBBIX TEXHOJIOTHIA
(2MIEKTPOHHBIX TAOUIL, TpadUUECKOro KAIbKYJIATOpA | T.I1.).
Pematp 3a1aun Ha CIIOKHBIE TPOLIEHTHI, B TOM YHUCJIE
3aJlayy U3 peaNbHON MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBHCH C MCTOPHUEH Pa3BUTHS MaTEMaTUKU

[loBTOpeHue, 00600IICHHE,
cUCTeEMaTH3alg 3HAHUHN

18

Yucaa n
BbIUMCJIEHUS (3aIKCh,
CpaBHEHME, JICUCTBUS
C ICUCTBUTEILHBIMU
YHCIIaMH, YUCI0BAs
npsiMasi; IPOLICHTHI,
OTHOIIIEHHS,
MIPOTIOPIIUH;

OnepupoBaTh NOHATUSIMU: MHOXKECTBO, IIOJMHOXKECTBO,
orepanyy HaJl MHOKECTBAMU; MCIOJIb30BATh rpaduyeckoe
MIPEICTABICHUE MHOXECTB UIsl ONMCAaHUS pPeabHbIX
IIPOLIECCOB U SIBJIEHUH, IIPH PELICHUH 3a4a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATH TEPMHHOJIOTHIO U OCHOBHbBIE
NelCTBHUS, CBSI3aHHbIE ¢ YUCJIAMM: HATYypaJIbHOE YUCIIO,
IIPOCTOE M COCTABHOE YHCJIA, I€TUMOCTh HATYPAJIbHBIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLIEHKA; PEIlICHUE
TEKCTOBBIX 3a/1a4

quCell, IPU3HAKU IEITMMOCTH, LIEJI0€ YUCII0, MOLYJIb YHCIIa,
OOBIKHOBEHHAs U JeCATUYHAs ApoOu, CTaHAAPTHBIA BUJ
quclia, apupMEeTUIECKU KBaJPATHBINA KOPEHb.
BbInoJHATE AeHCTBHSA, CPABHUBATH U YIIOPSAA0YUBATH

apu(pMETUYECKUM YHClia, IPE/ICTABISATh YUCIIa HA KOOPJAMHATHOM MPSIMOiA,
CIocoOoM) OKPYTJISITh YHCJIA; BHIMOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BBIYMCICHUM.
Pemarthb TekcToBBIE 3a1a4H apU(PMETUIECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3aga4u, CoJAepKallye MPOLEHTHI,
JIOJIN, YACTH, BBIPAYKAIOLIUE 3aBUCUMOCTH: CKOPOCTb —
BpeMsl — PACCTOSIHHUE, [IECHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsl — IPOU3BOAMUTEIBLHOCTH TPY/A.
Pa30uparthb peasibHbIC )KU3HEHHBIE CUTYAIINH,
(opmyaupoBaTH UX HA S3bIKE MATEMATHKH,
HAXOJUTH PEIlICHUE, TPUMEHSSI MaTEeMaTUYECKUN armapar,
HHTEPHPETHPOBATH PE3yIbTaT
AJiredpanyeckue OnepupoBatb NOHATHAMM: CTEIIEHD C LIEJIBIM
BbIpaKeHUS nokasareiyieM, apu(pMEeTUUECKUI KBaIpaTHbI KOPEHb,
(mpeoOpazoBaHue MHOTO4JICH, ajireOpandeckast IpoOb, TOKICCTBO.
anredpanyecKkux BbINOJHATH OCHOBHBbIE JI€HCTBHUS: BBITIONHATH PACUETHI
BBIpa)XEHUH, o ¢popMyiam, mpeoOpa3oBLIBATH IIEbIE, APOOHO-
JOITy CTUMBIE paIMOHANILHBIC BRIPAKEHUS U BRIPAKCHUS C KOPHSIMU,
3HAYEHUS) pEaM30BBIBATH PA3JIOKEHUE MHOTOWICHA HA MHOYKHUTEIH,

B TOM YHCJI€ C UCTIOJb30BaHUEM (POPMYJT pa3HOCTH
KBaJPaTOB U KBaJIpaTa CyMMbI U PA3HOCTH; HAXOUTh
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JIOMYCTUMBbIE 3HAYEHUS IEPEMEHHBIX JUIsl IPOOHO-
PaLMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MopeanpoBaTth ¢ TOMOIIBIO (OPMYIT pealibHbIE MPOLIECCHI
U SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOMCTBA U3y4YEHHBIX
dynxumi;
rpaduueckoe pelieHue
YPaBHEHUN U UX
CHUCTEM)

OnepupoBath NOHATUAMHU: QYHKINS, TpaduK QyHKINH,
HYJH (QYHKITHH, TIPOMEXKYTKH 3HAKOMTOCTOSHCTBA,
IIPOMEKYTKHM BO3pacTaHusl, yObIBaHUA, HAUOOJIbIIEE U
HauMEHbIIIee 3HaYCHUS (PYHKIIUH.

AHAJIU3MPOBATh, CPABHUBATh, 00CYK1AaTh CBOICTBA
GyHKIHNA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHSIMHU: TIPSIMAsi TPOMOPIIMOHATIEHOCTb,
oOpaTHasi IPOMOPIIMOHATEHOCTD, JTHHEWHAs (DyHKIIHUS,
KBajpatuyHas QyHKIMs, napadona, rurnepoona.
Hcnoab3oBaTh rpaMKu I ONPEACIIEHUS CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, JIJIsl peIeHus 3a/1a4 U3 IPyTrux
y4eOHBIX NMPEAMETOB U peajbHON KU3HU; MOAETUPOBATH

C TIOMOILIBIO TPA(PHUKOB peasIbHBIE MPOLIECCHI U SIBICHUSI.
Boipaxath ¢opMyJiaMH 3aBUCUMOCTH MEXAY BETMUYNHAMHU

OBLIEE KOJIMYECTBO
HYACOB I1O [TPOT'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOTI'O KYPCA
«'EOMETPUS» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AITMCKA

['eoMeTpust Kak OAMH M3 OCHOBHBIX PA3JECiIOB MIKOJIBbHON MAaTEMATHUKH, UMEIOIIHNI
CBOCH IIeNIbI0 O0ECHeUnTh H3yYeHHE CBOMCTB M pa3MepoB (QUryp, MX OTHOIICHUN H
B3aMMHOE PACIOJOKEHHUE, OMNHPAETCd Ha JIOTHYECKYH, JOKAa3aTeJIbHYIO JHUHHUIO.
[leHHOCTh W3Yy4YEHUS] TEOMETPUUM Ha YPOBHE OCHOBHOro o0OIIEro o00pa3oBaHUs
3aKJII0YaeTCsl B TOM, YTO OOYYalOIIMHCS YYUTCS TIPOBOJUTH JIOKA3aTEJIbHbBIC
paccyXIeHus, CTPOUTh JIOTMUYECKHWE YMO3AaKJIIOUEHUs, JIOKa3blBaTh HWCTHUHHbBIC
YTBEPKACHUST U CTPOUTH KOHTPIOPUMEPHI K JIOKHBIM, MPOBOIAUTH PACCYKICHUS
«OT TPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIUPOBATH OOpATHBIC
YTBEPKACHHUS.

BTOpoil 1EHHOCTBIO M3Yy4YEHUsT TEOMETPHUM SBIIETCS HCIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MpPH PEIICHUM KaK MAaTEMATHYECKUX, TaK M MPAKTUYECKUX 3aj1ad,
BCTPEUAIOIINXCS B peaibHOM KU3HU. OOydarouuics MOJDKEH HAyYUThCS OMPEACIIUTh
FeOMETPUUECKYI0 (Purypy, omucaTh CIOBAaMH JIaHHBIM 4YEPTEXK WU PUCYHOK, HAWUTH
IJIOU[a/Ib 3€MEJIBHOIO Y4YacTKa, pacCuyuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOIO
Ka0enst unu TpedyeMmble pa3Mephbl Trapaxka JJIsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIWTENbHAS JIMHUS B H3y4YeHUM reoMerpuu. llpu pemenun 3amau
MPAKTUYECKOTO XapakTepa OO0ydaroImMiCs YYUTCS CTPOUTh MaTeMaTUYECKUE MOJETU
peanbHbIX KU3HEHHBIX CUTYyallui, TPOBOJIUTh BHIYHUCIICHHUS U OLICHUBATh aJICKBATHOCTH
MOJIyYEHHOTO pe3yJIbTarTa.

Kpaiitne BaxHO TOAUEPKUBATH CBSI3M TEOMETPUM C JPYTUMH Y4eOHBIMU
npeIMeTaMi, MOTHBUPOBATh HCIOJIb30BAaTh OMNPEICICHHUS T€OMETPUUYECKUX (UTYD H
MOHATUH, JEMOHCTPUPOBATh MPUMEHEHUE TMOTYYEHHBIX YMEHUU B (DU3UKE U TEXHHKE.
Ot cBs3u Hambosee spko BHAHBI B Temax «Bekrtope», «Tpuronomerpudeckue
cooTHoleHus», «Metoa koopauHa™ u « Teopema [Tudaropar.

VYyebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3felibl
conepxxanus: «['eoMerpudeckue GUTypsl U UX CBONCTBaAY, «VI3MepeHne reoMeTpUIECKUX
BEJIIMUMH», «/[eKapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «Bektopey», «/IBukeHUs
miockocTy, «IIpeodpazoBanust mogo0us.

OOmiee YMCIO YacOB, PEKOMEHJOBAHHBIX JJIsi M3y4eHUs YueOHOro Kypca
«I'eomerpusin, — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJENl0), B 8 Kiacce —
68 yacoB (2 vaca B HefieNn0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).
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COIAEPKAHUE OBYUEHUASA
7 KJIIACC

HavansHble noHATHS reoMeTpuH. Touka, nIpsiMasi, OTPE30K, Jyd. YToi. Buas! yrios.
BeprukaneHble n cMexHbIE Yribl. buccektpuca yrna. JlomaHas, MHOTIOYIrOJIbHHK.
[TapaynenbHOCTh U NEPIEHAUKYJIIPHOCTD MPSMBIX.

Cummetpruunbie Gurypsl. OCHOBHBIE CBOMCTBAa OCeBOM cummeTpud. [Ipumepsl
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE ITOCTPOEHUS C NOMOILBIO LIUPKYJSA U JIMHEWKHU. TpeyronbHuK. Bricora,
MeJuaHa, OMCCEKTPUCA, UX CBOMCTRA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUN TPEyroiabHUKU. HepaBeHCTBO TpeyroabHUKA.

CBolicTBa M TpHU3HAKU PABHOOEAPEHHOIrO TpeyrojbHuka. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKW NapauienbHbBIX NpsAMbIX. CymMma YIJIOB TPEYTroOJIbHHKA.
Breninue yrisl TpeyroJbpHHKA.

[IpsmoyrosbHblii  TpeyroapHUK.  CBOWCTBO ~ MEAWAHBI  IPSIMOYTOJIBHOTO
TPEyrOoJbHUKA, MPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NPSIMOYTOJBHBIX
TPEYroJbHUKOB. [IpsSMOYTONbHBINA TPEYTOIBHUK € YoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYIOJIbBHUMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopemMa 0 OOJIbIIIEM YTJIe€ U OOJIbIIEH CTOpOHE TpeyroibHUKa. [lepnenaukysp
Y HAaKJIOHHAs.

I'eomeTpuyeckoe mecto Touek. buccekrpuca yria u cepeAMHHBIN NEPIICHIUKY ISP
K OTpEe3Ky KaK N€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJla U AMAMETP, UX CBOMCTBA. B3auMHOE pacnoioKeHHUe
OKpYXHOCTH M mnpsmol. KacartenbHas W cekymas K OKPYKHOCTH. OKpy>KHOCTB,
BIIMCAHHAs B yrojl. BuucanHast u onvcaHHasi OKPY’KHOCTU TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. IlapaiuienorpamMm, ero mpu3HakKu WU CBOMCTBA. YacTHbIE
cJIydau napajuiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaJipaT), X MIPU3HAKU U CBOMCTRA.
Tpanenus, paBHOOOKast Tpamnerusi, €€ CBOMCTBa U pu3HaKu. [IpsMoyroibHas Tpanenus.

Meron yasoenus meauansl. LlenTpansHas cummetpust. Teopema @aneca u reopema
O IPONOPLIMOHATIBHBIX OTPE3KAX.

CpenHue JTUHUM TPEYroJibHUKA U Tparneuuu. LleHTp Macc TpeyroiabHuKa.

[Togobue TpeyronbHUKOB, Kod(pduiment mnoxodusa. [lpusnakum momOOUS
TpeyroJibHUKOB. [IpruMeHenue moao0ust Mpu pelieHuy NPakTUYEeCKUX 3a/1a4.

CpoiicTBa Tmomazei reomerpuueckux Guryp. Dopmynbl A TUIOMIAAH
TpPEeyrojbHHKa, MapamienorpaMmma, pomba u Ttpanenuu. OTHOIIEHHE IUIOIIAJICH
oA0O0HBIX GUTYP.

Brruncienne miomanerd TpeyroJbHMKOB M MHOTOYTOJBHHKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopemnl Iludaropa mpu perieHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHMHYC, TaHI'€HC OCTpPOro YyIjia MpsSMOYTOJbHOIO TPEyTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO. TpUTOHOMETpHUYECKHE (DYHKITMU YTJIOB
B 30°, 45° u 60°.

BrincanHble M LHEHTPAIbHBIE YIJIbI, YIOJI MEXAY KAcaTeIbHOM W XOPAOW. Y TJIbI
MEXKly XOpJaMH U CEKyIIUMU. BriCaHHBIE U ONMCAHHBIE YETBIPEXYTOJIbHUKU. B3auMHoe
pacrnoJio)keHre ABYX OKpyxkHoctel. Kacanuwe okpyxkHoctedt. OOiue kacaTelbHbIE K
JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB or 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJ1eCTBO. DOPMYJIbI IPUBEICHHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHHYCOB M TeOpemMa CHHYCOB. Pemenue
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpOU3BENEHUM OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

BekTop, nnuHa (MOysb) BEKTOPA, COHANPABIECHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallid
HaJ BeKTOopaMH. Pa3nokeHHe BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel  BekTopa.  CkanspHOE  IPOM3BEACHUE  BEKTOPOB, IPUMEHEHUE
JUTSL HAXOXKJIEHUS JIJTMH U YTJIOB.

JlekapTOoBbl KOOpPAMHATBHI HAa IUIOCKOCTH. YPaBHEHHS IPSAMOM U OKPYKHOCTHU
B KOOpJMHATaX, NEPECEUYCHHUE OKPYKHOCTEH W MHpsAMBIX. MeToja KOOpAMHAT U €ro
pPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpyKHOCTH. | pagycHas u paguaHHas Mepa
yTja, BBIYMCIEHUE JUIMH QYT OKpy»HOcTel. [1momane kpyra, cekropa, cerMeHTa.

JIBMKEHUsT TUIOCKOCTH W BHYTpPEeHHUE cuUMMeTpun ¢Guryp (dJIeMeHTapHbIe
npeactaiienus). [lapamnensHelil nepenoc. [1oBopoT.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPAMMBI YYEOHOTO Kypca K KOHITY
oOydeHus B 7 KJacce:

PacriozHaBath M3y4eHHBIE T€OMETpUUYECKHE (DUTYPHI, OMPENETsATh UX B3aMMHOE
pacmojyio’)keHrne, W300pakaTh TEeOMETpPUYECKHE (UTYpBI, BBITIOJHATH UYEPTEKHU
M0 YCJOBHIO 3aiaud. M3MepsiTh JTUHEWHBbIE W YIJIOBbIe BeIWYWHBL. Pemiats 3amaum
Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OLEHKY JIMHEWHBIX W YTJIOBBIX BEJIUYMH MPEAMETOB B PEANbHOM
KU3HHM, Pa3MEpPOB TMPHUPOJHBIX OOBEKTOB. PasznuyaTth pa3smepbl 3THUX OOBEKTOB
MO TOPSIAKY BETUYUHBI.
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CTpoUTh 4EPTEXKHU K TEOMETPUUECKUM 3a7a4aM.

[Tosb30BaTHCS MPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh MIPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBoaUTE JIOTHYECKUE PACCYXKICHUSA C MCIOJb30BAHUEM T'E€OMETPUUECKUX
TEOPEM.

[Tonb30BaTbCs  NPU3HAKAMHA  PABEHCTBA  NPSMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEJMAaHbI, MPOBEAEHHOW K THUIOTEHY3€ MPAMOYTOJIbHOTO TPEYTOJIbHHKA,
B PEIIEHUHU T€OMETPUUECKUX 3a0aY.

OnpenensaTs mapajieIbHOCTh MPSMBIX C TOMOINBIO YTJIOB, KOTOpPhIE 00pa3yeT
¢ HUMM cekymasd. OnpenensTs NapauiebHOCTh MPSIMBIX C ITOMOIIBIO pPaBEHCTBA
PAcCTOSAHUM OT TOYEK OJHOM IMPSAMOM 10 TOYEK IPYTrOM IPSAMOM.

Pemiats 3a1aun Ha kieTdaron Oymare.

[IpoBOAUTH BBHIYMCIICHUS W HAXOJUTh YKCIIOBbIC M OYKBEHHBIC 3HAUCHUS YIJIOB
B TEOMETPUYECKUX 3aJa4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB M
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX IMPU MEPECEUCHUH JBYX
MapaIeIbHBIX MPSIMBIX CEKYIIEHN. Pemars npakTMueckue 3a1a4i Ha HAXO0XKJICHHUE YTIJIOB.

Bnagete mMOHSATHEM TEOMETPUUECKOTO MeECTa TOYEK. YMETh OINPEIeaTh
OMCCEKTPUCY YIJIa U CEPEIUHHBIN MEPIEHIUKYIISIP K OTPE3KY Kak T€OMETPUUECKUE MECTA
TOYEK.

@opMyJIMPOBATh OMNPEJICIICHUS] OKPYKHOCTA M Kpyra, XOpAbl W JhaMeTpa
OKPY>KHOCTH, IIOJIb30BaTbCsl KX CBOWCTBAMH. YMETh MPUMEHATH OSTH CBOMCTBA
MPU PEIICHUU 3a]1a4.

Brnaners noHATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e€ meHtp. Ilomp3oBarbest pakTamMu O TOM, YTO OHUCCEKTPHUCHI YIJIOB TPEYTOJIbHHKA
MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIIMHHBIC EPIICHAUKYIISPBI K CTOPOHAM
TPEYTroJIbHUKA MEPECEKAIOTCS B OJJHOM TOYKE.

Bnagete mnoHsITHEM KacaTelbHOM K OKPYXHOCTH, TOJB30BaTHCS TEOPEMOM
0 MEPIECHANKYJAPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

[Tosb30BaThCS MPOCTEUIIMMU T€OMETPUUYECKUMH HEPABEHCTBAMHU, MOHUMATh HX
IIPAKTUYECKUU CMBICIL.

[IpoBOANTHL OCHOBHBIE TE€OMETPUUYECKHE IOCTPOCHHS C TOMOIIBI0 LHUPKYJISd U
JIMHEHKU.

[IpeameTHBIC pe3yJbTAaThl OCBOCHHUS MPOTPAMMBI Y4e€OHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Pacno3naBath OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA
UX CBOMCTBaMHU IPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKM NEpEeceUeHus: MeAuaH TpeyrojbHUKa (LIEeHTpa Macc)
B PCILICHUU 3aa4.

Bnagete moHATHEM CpeaHEW JIMHUM TPEYrOJbHUKA W TPANEUWH, NMPUMEHATH HUX
CBOMCTBA IpU PEUICHUWU TreomMeTpudeckux 3amad. Ilomb3oBarbecsa teopemon Pareca
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U TEOpPEeMOM O TPOMOPLMOHAIBHBIX OTpe3Kax, NPUMEHSATh UX A pPElICHUs
MPAKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKKA TOJ00USI TPEYTOJbHUKOB B PEHICHUU TE€OMETPUUYECKHUX
3a/1ay.

[Tonb3oBaThcsi TeopeMoit [ludaropa s pemieHHss TEOMETPUYECKUX |
npakTudeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJE]b B MPAKTHYECKUX 3ajauax,
CaMOCTOSTEIIbHO JeNaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIUE JITTUHBI.

BraneTh NOHATUSMU CHHYCA, KOCUHYCA U TAHT€HCa OCTPOro yriia MPsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1b30BaThCsl ITUMU NOHITUAMU IS PEHICHHS MPAKTHUYECKUX 3a/1ay.

Boruucnate  (paznuyHbIMEA - CIIOCOOAMM) TUIOMIAAL TPEYTOJIbHUKA M TUIOMIAIH
MHOTOYTOJIbHBIX (GUTyp (TOJIB3YSCh, T/I€ HEOOXOIUMO, KalbKyJSTOpoM). [IpuMeHATH
MOJTyYEHHBIE YMEHUS B MPAKTUYECKUX 3a7adax.

Bnaners moHATUSIMU BNUCAHHOTO U IIEHTPAIBHOTO YIJIAa, UCIOJIb30BATh TEOPEMBI
0 BIIMCAHHBIX yriax, yriaxX MEXIy XopAaMu (CEKYIIMMH) U YIIe MEXIy KacaTeIbHOU U
XOPJIOH TIPU PEIICHUHN T€OMETPUUECKUX 3a]1ay.

Brnanerp mNOHATHEM OMNMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITH CBOMCTBA
OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUU 3a/ad.

[IpuMeHsTh MOTyYEeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJICTIN
IS 3aJad  pealbHOW JKM3HU U TPOBOAUTH COOTBETCTBYIOIIME BBIUHUCIICHHS
C TpPUMEHEHHEM TI0J00US ¥ TPUTOHOMETpPUHM (TOJIB3YsICh, TA€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

[IpenMeTHBIC peE3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOTO Kypca K KOHITY
o0yueHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBIX YTJIIOB, HAXOJIUTh C MX MOMOIIBIO
pPa3JIMYHBIE 3JIEMEHTHI TMPSIMOYTOJIBHOTO TPEYrOJIbHUKA («PEIICHUE MNPSIMOYTOIbHBIX
TPEyroiabHUKOB»). HaxoauTh (C TMOMOIIBIO  KaJIbKyJSATOpa) JUIMHBI W YIJIbI
JUTSI HETAOJTMYHBIX 3HAYCHUH.

[Tonp3oBaThCcsi (opMysiaMd TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJACCTBOM  JIJI1  HAXOXKACHUS  COOTHOIICHHM MEXIY TPUTOHOMETPUUECKUMHU
BEJINUYMHAMM.

Ucnons3oBaTh TEOpPEMBbl CHHYCOB U KOCHUHYCOB JUISI HaXOXJACHUS Pa3THMUHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIBLHUKOBY), MPUMEHATh UX MPHU PEIICHUU
F€OMETPUYECKUX 3a]1aY.

Brnaners mnoHsTHAMH TpeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. [lonb3oBaThCcsi cBOWCTBAMH MOAOOMS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIIATH JUTMHBI U HAXOAUTH YTIIbI y TOJ00HBIX (huryp. [IpumeHsTs cBoiicTBa O100MS
B TPAKTUYECKUX 3a7a4ax. YMETh MNPUBOAUTH MPUMEPHI TMOMOOHBIX  (PUTYD
B OKpY>KalollleM MUpE.

[Tonb3oBaThCsl TEOpeMaMH O MPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.
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ITosip30BaThCsl BEKTOPAMHU, TOHUMATh WX F€OMETPUUYECKUI U (PU3NYECKUI CMBICI,
OPUMEHATh HMX B PEHICHHMH TEeOMETpUYEeCKuX H (¢u3nueckux 3anad. [IpumeHsaTsb
CKaJISIPHOE MPOU3BEJCHUE BEKTOPOB JIUIsl HAXOXKACHUS JUIMH U YTJIOB.

[Tosb30BaThCsl METOIOM KOOPJAMHAT Ha IUIOCKOCTH, MPUMEHSATh €r0 B PEIICHUU
reOMETPUYECKUX U MTPAKTUUECKUX 3a/au.

Bnaners NOHATHAMU IPABUIBHOTO MHOTOYT'OJIBHUKA, IIMHBI OKPY>KHOCTH, JITMHBI
YT OKPY>KHOCTH U PaJuaHHON MEpHI yIjla, YMETh BBIYMCIATH IJIOIAAb Kpyra M €ro
yactel. [[puMeHsATh NOTyUYeHHbIE YMEHUS B IPAKTUUECKUX 331a4ax.

Haxoauts ocu (M1 LEHTPBI) CHMMETPUH (DUTYD, IPUMEHSTH JBUKEHUS IIJIOCKOCTH
B ITPOCTEUIINX CITy4dasiX.

IIpuMEHSATH NOTy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIETIN
JUIsL  337ad  peajbHOM JKU3HM UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYHUCICHUS
C TMpPUMEHEHUWEM MoJ00HUsI M TPUTOHOMETPUYECKUX (QYHKUUN (MONb3YsCh, TIE
HEO00XOUMO, KAJIbKYJIATOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue paznena |[KoiaumdecTtBo OcHoBHOE OcCHOBHBIE BUJIbI ACSITEIILHOCTH O0yYarOIINXCA

(TembI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenimme 14 [Ipocrenimme DopMyJIMPOBATH OCHOBHBIC TTOHATHUS U ONPEICIICHUS.
reoMeTpuyeckue Gurypsl u F€OMETPUYECKUE Pacno3naBaTh U3y4eHHbIE TEOMETPUIECKUE (DUTYDHI,
MX cBoiicTBa. M3mepenue OOBEKTHI. ompenessiTb X B3AaMMHOE PACIIOJIOKEHUE, BBINIOJIHATD
FEOMETPUYECKUX BEIIUUYNH MHOroyroJpHuK, YepTEXK I10 YCIOBUIO 3a/1a4H.
JIOMaHasl. IIpoBoauTh NpOCTENIINE TOCTPOCHUS C TOMOLIBIO IUPKYJIS

CMexxHBIE U
BEPTUKAJIbHBIC YTJIBI.
Pa6ora

C MPOCTEUIITUMU
YepTeKaMHU.
N3mepenmne mmHenHbIX
U YTJIOBBIX BEJIMYMH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

Y JINHENKU.

M3mepsaTh JIMHEWHBIE U YTIIOBbIE BETUYMHBI TEOMETPUYECKHUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha I1a3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY HX Pa3MEpOB.

PemaTh 3a1aun Ha BBIYKMCIICEHUE JUIMH OTPE3KOB U BEJIMUUH
YTJIOB.

PemaTs 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX PUTyYp.

IIpoBoauTh KIaccupUKAIUIO YTIIOB, BHIYHCIAATD
JIMHEWHBIC U YIJIOBbIC BEJIMYUHbBI, IPOBOAUTH
HEO0OXO/IMMBIE TI0KA3aTEIbHBIE PACCYKICHUS.
3HAKOMHUTBHCH € MCTOPHEN PAa3BUTHS T€OMETPUU

TpeyroabHuKu

22

[TonsiTue 0 paBHBIX
TPEYrOJIbHUKAX U

Pacno3naBaTh napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIX
yepTexkax (C yKkazaHUEM MPU3HAKOB).
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IIEPBUYHBIC
MIPEICTABJICHHUS

O paBHBIX (PUTypax.
Tpu npusnaka
paBeHCTBA
TPEYTOJIBHUKOB.
[Ipu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTOJbHUKOB.
CBOMCTBO MeHaHbI
MPSIMOYTOJIBHOTO
TPEYTrOJIbHHKA,
IIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOeApEeHHBIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
pPaBHOOEPEHHOTO
TPEYTOJIbHUKA.
Hepasenctaa

B T€OMETPHH.
IIpssMOyrosIbHBIN
TPEYTOJIbHUK C YTJIOM
B 30°

BoiBoauTh cnecTBUs (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyIHPOBATH ONPEAEICHUS: OCTPOYTOJIBHOIO,
TYHOYTOJIBHOTO, MPSIMOYTOJIBLHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MEJMaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHANKYIISPA
OTpe3Ka; NEpUMETPa TPEYTroJbHUKA.

@®opMyIHPOBaThH CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CrpouTs 4epTeKy, pemaThb 3242494 C IOMOIIbIO
HaXO0XJACHUS PABHBIX TPEYTOJIBHUKOB.

IIpumMeHATH TPU3HAKUA PABEHCTBA MPSAMOYTOIBHBIX
TPEYTOJIbHUKOB B 3aJja4aXx.

Hcnoan3oBath HUPPOBBIE PECYPCHI I HCCIeT0OBAHUS
CBOWCTB M3y4aeMbIX (HUTYP.

3HAKOMHUTBCH € HCTOPHEN PAa3BUTHUS T€OMETPUU
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[lapasnienbHbIe PSMBIE, 14 [TapannenbHbie D®opMyJIHPOBATH MOHATHE MAPAIIIEITBHBIX NPSIMBIX,

CyMMa YIJIOB TPEYTOJIbHUKA MpsIMbIE, X CBOMCTBA. | HAXOAMTb NIPAKTUYECKHE MPUMEPBHIL.
Hakpect nexammue, M3yuaTs cBONMCTBA YIJIOB, 00Pa30BaHHBIX IIPU NIEPECECUECHUH
COOTBETCTBEHHBIE U NapajuieNbHbIX OpsIMbIX cekyiieil. [IpoBoautb
OJIHOCTOPOHHUE YIJIBI, | JOKA3aTeJbCTBA NAPAICIBHOCTH IBYX IPSAMBIX C IOMOILBIO
00pa3oBaHHbIE yTJI0B, 00pa30BaHHBIX MPHU NEPECCUCHUN ITHX MPSIMBIX
IIpU IEPECECYECHUN TPETHEN MPSAMOU.
napajieIbHbIX Bbruncasitb CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYLIEH). HaxoauTsb ynciioBble 1 OyKBEHHbIE 3HAUECHHUS YTJIOB
[IpuzHak B FEOMETPUYECKHX 33JlayaxX C UCIOIb30BAHUEM TEOPEM
apaJlJIeIbBHOCTH 0 CyMME yTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
IPSIMBIX Yepe3 3HAKOMUTBHCH € HCTOPHMEN PA3BUTHUS TEOMETPUU
PaBEHCTBO PACCTOSHUMI
OT TOYEK OJJHON
IIPSIMOM 1O BTOPOU
IIPSIMOM.
Cymma yrioB
TPEYTrOJIbHUKA.
Bremnue yrisl
TPEYroJIbHUKa

OKpy HOCTb U KpYT. 14 OKpyX HOCTh, XopZa u | DOpMyJIHPOBATH ONPeIeTeHUsI: OKPYKHOCTH, XOP/IbI,

['eomeTprueckue
[MOCTPOCHUS

JTUaMETP UX CBOMCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpy>KHOCTB,
BIHMCAHHAS B YTOJL

JIMaMETPA U KacaTelIbHOM K OKpYyKHOCTH. M3y4yaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEXKHU.
HccnenoBarb, B TOM YHCIIE HCNOJIB3YS HU(POBBIE
pecypcChl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB
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ITonstue o I'MT,
IPUMEHEHUE

B 33/1a4ax.
buccekrpuca u
CEepEIMHHBIN
MEPIICHAUKYJIAP
KaK T€OMETPUYECKUE
MECTa TOYEK.
OKpyX HOCTBb,
ONMCAaHHAsA OKOJIO
TPEYTrOJIbHUKA.
OKpyXHOCTBb,
BIMCAHHAS

B TPEYTOJIbHUK.
[Ipocreiimme
3aa4u

Ha MMOCTPOCHUE

KacaTeJbHBIX.
HUcnoab3oBatb MeToa ['MT miist nokasarenbcTBa TEOpEM

O MepeCceueHUn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPENNHHBIX MEPIICHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ momoIbso ' MT.

OBJjageBaTh NOHATUAMM BIIMCAHHON U ONWCAHHOU
OKPY>KHOCTEU TPEYTOJIbHUKA, HAXOAUTH LICHTPBI 3TUX
OKPY’KHOCTEH.

PemiaTh OCHOBHBIC 32/1a4M HA IOCTPOEHME: YIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISIPa JaHHOTO OTPE3KA;
MPAMOM, ITPOXOIALIEN Yepe3 JaHHYIO TOUKY U
NEPHEeHIUKYJIIPHON TAHHOM NPSIMOii; OMCCEKTPUCHI JTAHHOTO
yIJIa; TPEYTOJbHUKOB

10 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHTBLCH ¢ HCTOPHEN Pa3BUTHS TEOMETPUHU

[ToBTOpeHUE, 06001ICHNE 4 IToBTOpEeHME U PemaTp 3a1aum Ha MOBTOPEHUE, WIITIOCTPUPYIOIIHUE CBSI3U
3HAHUU 0000IIIeHIE OCHOBHBIX | MEXKIY Pa3IUnIHBIMH YaCTSIMH Kypca
MMOHSITUN U METOJIOB
Kypca 7 Kiacca
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KJIACC
Haumenosanue paznena | KonmdecTtso OcHoBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIIUXCS
(TembI) Kypca 4acoB COZIEp)KaHUE

HeThIpEXYTOJIBHUKA 12 [Tapamienorpamm, ero | M300paxaTh 1 HAXOAUTH HA YEpTEXKaAX
IIPU3HAKY U CBOWCTBA. | YETHIPEXYTOJBHUKH PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTtHble cinyyan DopMyJTHPOBATH ONPeEAETICHUA: apajyieJorpaMma,
napauieIorpaMMOB OpsMOYTOJIbHUKA, poM0a, KBajpaTa, Tpanelu, paBHOOOKOH
(IpAMOYTOJIBHUK, TpaIeuny, NpsIMOYTOJIbBHOW TPaIleIuu.
pomMO, KBazpaT), UxX Jloka3pIBaTh U MCIOJIb30BATH NPU PEeLICHUM 32124
IIPU3HAKY U CBOMCTBA. | NMPU3HAKU M CBOMCTBA: MapajulesiorpaMmma,
Tpanenusi. NpsIMOYTOJIbHUKA, poMOa, KBaJparTa, Tparneuu, paBHOOOKOM
PaBHoOOKas u Tpamneuuu, IpsAMOYTOJIbHON Tpanenuuu.
IPsIMOYTOJIbHAs IIpuMeHATH MeTO YIBOCHUSI MEUAHbl TPEYTOJIbHHKA.
Tpareuuu. Hcnoan3oBath HUPPOBBIE PECYPCHI IS UCCIIEIOBAHUS
Meron yaBoeHust CBOMCTB M3y4aeMbIX QuUryp.
MEUaHBI. 3HAKOMHTBCSH C HCTOPHEN PA3BUTHUS T€OMETPHUH
[enTpanbHas
CUMMETPUS

Teopema daneca u reopema 15 Teopema daneca u IIpoBOoAMTH MOCTPOEHMS C IOMOLIBIO LIUPKYJISL U JTUHEUKH

0 MPOITOPITMOHATBHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKH

TeopeMa

O MPOTIOPITUOHAIBHBIX
OTpe3Kax.

Cpenuss nuHus
TPEYTOJIbHHKA.

C HCMOJIb30BaHuE Teopembl dajeca U TEOPEMBbI

O IPONOPLIMOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MPOIIOPUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 10KA3aTEJNBCTBO TOTO, UYTO MEAUAHBI
TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, 1 HAXOAUTH
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Tpaneuus, e€ cpeasss
JIHUSL.
[IponopunoHaIbHbBIE
OTPE3KH.

[lenTp macc

B TPEYTOJIbHUKE.
[TogoOHbIE
TPEYTOJbHUKU. TpH
MpHU3HAKa MoA00us
TPEYTrOJIbHUKOB.
IIpumenenue
nmogoous

IIPY PELLICHUU
MPAKTUYECKUX 3a/1a4

CBSI3b C IICHTPOM MacC, HAXOAUTh OTHOIIICHHE, B KOTOPOM
MEIUAHBI JISSATCS TOUYKON X MEPECEUCHHS.

HaxoauTh 110100HBIC TPEYTOJIBHUKN Ha TOTOBBIX YepPTEkKaX
C YKa3aHHEM COOTBETCTBYIOIIUX IMPU3HAKOB MOT00HS.
PemaTh 3a1a4u Ha MOJOOHBIC TPEYTOJILHUKH C IIOMOIIIBIO
CaMOCTOSITEITEHOTO TTOCTPOCHUS YePTESIKEH U HAXOXKICHUS
OTOOHBIX TPEYTOJIHLHUKOB.

IIpoBoauTh 10Ka3aTENBCTBA C UCIIOJIH30BAHUEM
MPU3HAKOB MOA00US.

Jloka3pIBaTh TPHU NpH3HAKa MOA00US TPEYTOJIBHUKOB.
IIpuMeHATH TTOTyYeHHBIC 3HAHUS MPU PEIICHUN
TCOMETPUUYCCKHUX U TIPAKTUICCKUX 3a71a4.

3HAKOMMTBLCA ¢ HCTOPHEH Pa3BUTHSI T€OMETPUHU

[Imomans. Haxoxnenue
MJIOIIAAEH TPEYTOJIbHUKOB
1 MHOTOYTOJIBHBIX (DUTYD.
[Tnomaau nogoOHBIX GUTYp

14

CBoiicTBa mioniaaei
r€OMETPUYECKUX
uryp.

dopmyibl

JUTSL TIOIIAN
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruuciaenue
MJIOIIAAEN CIIOKHBIX

dburyp.

OgyazeBaTh NEPBUYHBIMHU NPeEACTABJIEHUsIMH 00 o01IeH
TEOPUH IJIOAAHN (MEpbI), (POPMYITUPOBATH CBOMCTBA
IUIOINAN, BBISICHATH UX HATJISAHBIA CMBICIL.

BeiBoauTh (pOpMyJIBI IIJIONIAIN NTApAJUIETIOTPAMMA,
TPEYTroJIbHUKA, Tpareuuu u3 GopMyJibl MIOMIAAN
IpsIMOYTOJIbHUKA (KBaapaTa).

BoiBoauTH (POPMYIIBI MIIONIA/IN BBITYKIIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 TUArOHAIU U yroJl MeKy HUMH.
Haxoauts miomaan puryp, n300paxEHHbIX Ha KJIETYaTON
OyMmare, MCIOJIL30BaTh pa30reHre PUIypbl HAa YaCTH U
NOCTpavBaHHUE.
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[Tnomanu guryp

Ha KJIeT4aToil Oymare.
ITnomanyu momoOHBIX
uryp.

3amaun

C TIPAKTUIECKUM
COJICPKAHUEM.
Penienue 3amau

C MIOMOIILIO METOIa
BCIIOMOTaTEIbHOM
ILIOLIA N

Pa30upaTh npuMepbl HCTOIH30BAHUS BCIOMOTATEIHHON
TUTOIIA/IH JIJISL PEIICHUST TEOMETPUUYECKUX 3a]1ad.

HaxoauTs miomaay moo0HbIX GUryp.

BBIYHCJIATH TUIOMATN PA3IMIHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTth 3aJa4u Ha TUIOIIAb C TIPAKTHUECKAM
coJiepKaHHEM

Teopema [Tudaropa u
HayaJila TPUTOHOMETPUU

10

Teopema [Tudaropa, u
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yrJia MPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHUS

B MIPSIMOYTOJILHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUIECKOE
TOXIECTBO

Joxka3piBaTh Teopemy [lugaropa, ncnosab3zoBath e

B IIPAKTUYECKHUX BBIUYNCICHUSAX.

DopMyJIMPOBATh ONPEAECICHUS TPUTOHOMETPUYECKHUX
GyHKIUI OCTPOTro yriia, NPOBePSTh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOILICHHUS

B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHHS MEXAY CTOPOHAMU B
PSAMOYTOJIBHBIX TPEYTOJbHUKAX € yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyIibl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOKICHUS
COOTHOIICHUIN MEXIy TPUTOHOMETPUUECKUMHU (PYHKIUSIMU
Pa3IUYHBIX OCTPBIX YIJIOB.

IIpuMeHATH OJyYeHHbIC 3HAHUS M YMEHUS [IPU PEILICHUU
IPaKTUYECKUX 3a]a4.

3HAKOMHUTBCA C MCTOPHEN PAa3BUTHUS T€OMETPHUH
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YTJbl B OKPY>KHOCTH.
BnucanHble U onmMCcaHHbBIC
YEThIPEXYTOJbHUKH.
KacarenpHbIe

K OKpy>xHOCTH. Kacanue
OKPYKHOCTEH

13

Bnucannbie u
LCHTPAJIbHBIC YTJIbI,
YIOJI MEXY
KacaTeJIbHOU U
XOPAOH.

Yrael Mexay
XOpAaMu U
CEKYIIUMH.
Bnucannbie u
OIMMCaHHbBIC
YETBIPEXYTOJIBHUKH,
UX MPU3HAKHU U
CBOMCTBA.
[IpumeneHue sTux
CBOMCTB

TIPU PEIICHUU
F€OMETPUUECKUX
3aja4.

Bzaumnuoe
PaCIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001111e
KacaTeJabHBIC.
Kacanune
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/IEIICHUS, CBSI3aHHBIE

C yIJlaMH B Kpyre (BIMCaHHBIN yroJl, HEHTPAJIbHBII yro).
HaxoauTs BlMcaHHBIE YITIbl, ONMPAIOLIMECS HA OJIHY YTy,
BBIYHUCJISTH YIJIbI C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarh, B TOM 4KCII€ ¢ TOMOIIBIO U(PPOBBIX
pECYpCOB, BIIMCAHHBIE U ONKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB X CBOMCTBA U PU3HAKHU.

Hcnoab30BaTh 3TH CBOWCTBA U IPU3HAKU IIPHU PELICHUU
3a1a4y
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[ToBTOpeHue, 06001TICHNE 4 [ToBTOpEHUE Pematp 3a1a4M Ha TOBTOPEHHE, MILTFOCTPUPYIOIIUE CBA3H
3HAHUN OCHOBHBIX MIOHATHA U | MEXKIY Pa3IUYHBIMH YaCTIMH Kypca

METOO0B KypcoB 7 u 8

KJ1acCOB, 0000IIeHHE

3HaHUH
OBILEE KOJIMYECTBO 68

YACOB I1O ITPOI'PAMME
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9 KUIACC
Hanmenosanue paznena | Kommuectso OcHoBHOE OcCHOBHBIE BUJIBI ACSITEIIBHOCTH O0yYarOIIUXCS
(Tempbl) Kypca 4acoB COJIEp>KaHue

Tpuronomerpus. Teopemsl 16 Omnpenenenue @®opMyJIUPOBATH ONPeAeJIeHUs] TPUTOHOMETPUUECKUX

KOCHUHYCOB M CUHYCOB. TPUTOHOMETPUUECKUX | (PYHKIUHN TYTBIX U MPSMBIX YIJIOB.

Perienue TpeyroJbHUKOB byskuit yrios ot 0° | BBIBOAUTE TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmynbl (C pamuycoM ONMHMCAHHOU OKPY>KHOCTH).
IIPHBEICHHS. BoiBoauTh (GOpMYJIbI 1JISI BBIYMCICHUS IJIOLIAXEH
TeopeMa KOCHHYCOB, C HCITOJIB30BAHHEM TC€OPEM TPUIOHOMETPHH ((bopMyna
TeopeMa CUHYCOB. IJIOIIAAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YTOJI MEKITY
Pemenue HUMH, HOpMYyJIa IJIOMIAIU YETHIPEXYTOIbHUKA Yepe3 ero
TPEyroIbHUKOB. JMArOHAIM M YTOJl MEXIY HUMH).
[TpakTHyeckoe Pematb TpeyroJibHUKH.
IpUMEHEHHe Pematp npakTuueckue 3aga4u, CBOASIINECS
JI0Ka3aHHBIX TEOPEM K HAXOXIEHUIO Pa3IMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoGpazoBanue moaooms. 10 [Tonsarue OcBauBaTh NOHAITHE ITPEOOPA30BAHUS TTOOOUS.

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 MpeoOpa3oBaHUU
MoJI00usI.
CoOTBETCTBEHHBIC
2JIEMEHTHI NOJO0HBIX
duryp.

Teopema

O TIPOM3BEICHUN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBath OTHONIEHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
py npeoOpa3oBaHUU MOJA00US.

Haxoauth puMepsl T000us B OKpY KaroIen
JIECTBUTEIHLHOCTH.

BbIBOAUTH METPUUECKUE COOTHOIICHUSI MEK1y OTPE3KaAMU
XOp/I, CEKYIIUX U KACATEJIbHBIX C UCIOIb30BAHUEM
BIIMCAHHBIX YTJIOB M TTOJI00HBIX TPEYTOJbHUKOB.

PemiaTb reomeTpuyecKkue 3aa4u U 3a/1a4d U3 pPealbHOU
YKU3HU C UCIIOJIb30BAaHUEM MOJOOHBIX TPEYTOJIbHUKOB
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O MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJIpaTe
KacaTeJIbHOM.
[Ipumenenue

B PCLICHUU
r€OMETPUYECKHUX
3aj1a4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOEHHUE BEKTOpa
Ha YUCJIO.
DU3NYECKUU U
reOMETPUYECKHN
CMBICJT BEKTOPOB.
Paznoxxenue BexkTopa
10 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannartsl
BEKTOpA.

CkanspHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABIICHHBIE OTPE3KH,
HCCJIeI0BATh T€OMETPUUECKUH (TIEpeMellieHre) U
dbu3nYecKkuil (Cuia) CMbICIBI BEKTOPOB.

3HaTh onpeneseHnsi CYMMbI U pa3HOCTH BEKTOPOB,
YMHOKEHUSI BEKTOPa Ha YHUCIIO, HCCJIeI0BATH
T€OMETPUUYECKUNA U PU3UUYECKUIN CMBICIBI TUX OTEpaIluii.
PemiaTb reomMeTpuyecKue 3aa4u ¢ UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab30BaTh CKaIPHOE MPOU3BEAECHUE BEKTOPOB,
BBIBOJMTH €0 OCHOBHBIC CBOICTBA.

BbI4uCaSITh CyMMY, Pa3HOCTb U CKAJIIPHOE TPOU3BEACHUE
BEKTOPOB B KOOpP/IMHATAX.

IIpuMeHATH CKAISIPHOE MPOU3BEACHUE JJIs1 HAXOXKICHUS
JUTMH U yTJIOB
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IIPUMEHEHUE
JUISL HAXOKICHHUS
JUIVH U YIJIOB.
Pemenue 3amau

C ITIOMOILBIO BEKTOPOB.
[IpuMmeHeHue BEKTOPOB
JUISL PEIICHUS 3a/1a4
bu3ukn

JlekapTOBBI KOOPAWUHATHI
Ha IIOCKOCTU

JlexapToBBI
KOOPJMHATBI TOUYEK
Ha TJIOCKOCTH.
YpaBHEHHUE TPAMON.
YpaBHeHHe
OKPYKHOCTH.
Koopavnatsel Touek
NepeceveHus
OKPYHOCTHU U
PSAMOM.

Meron koopauHaT
P pelICHUU
re€OMETPUYECKHUX
3a/1a4, IPAKTUYECKUX
3a1a4

OcBanBaTh NOHATHE IIPSIMOYTOJIBHONW CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPJAWHAT TOYKH.

BbIBOAUTHL ypaBHEHUE NIPSIMOM U OKPYKHOCTH. BblaeasTh
IIOJIHBIM KBaJpaT JJI1 HAaXOKIACHU LIEHTPA U paanyca
OKPYKHOCTH I10 €€ YPABHEHUIO.

Pemath 3a1a4M Ha HAXOKJICHUE TOYEK MEPECEUCHUS
IPSIMBIX U OKPYXKHOCTEW C IMOMOIIBIO METO/1a KOOPIUHAT.
Hcnoan3oBaTh CBOICTBA YTIIOBOTO KO (GUIIMEHTA PAMON
IIPU PELICHUH 3a]1a4, U1l OTPEIETIEHUS PACIIONOKEHUS
IPSMOM.

IIpuMeHATH KOOPAMHATHI PU PEIICHUHA TEOMETPUYECKHUX U
MPAKTUYECKUX 3a/1a4, JJIsl TOCTPOEHUSI MaTEMATUYECKUX
MOJIEJIE peasIbHBIX 33/1ay («METOJI KOOPJUHATY).
IMosb30BaTHCA U151 TOCTPOEHUS U UCCIIEIOBAHUN
U(POBBIMU PECYPCAMH.

3HAKOMHMTBCS C MCTOPHMEN Pa3BUTHUS T€OMETPHUH
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[ IpaBuIbHBIC
MHOTOYTOJIbHUKH.
JnMHa OKPY>KHOCTH U
[JI0IIaAb Kpyra.
Brruuncienue mioiaaei

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno n. JInuna
OKPYXHOCTH, IyTH
OKPYX HOCTH.
Panuannas mepa
yrIia.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

®opMyJIMPOBATH OINPE/ICICHHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh MX 3JIEMEHTHI.
IHosb30BaTHCSI TOHATHEM JITMHBI OKPY>KHOCTH, BBEIEHHBIM
C MIOMOIIIBIO PAaBUIIBHBIX MHOTOYTOJIbHUKOB, ONPeAe/IsiTh
YHUCJIO T, JUIMHY IyTH U PaJUaHHYI0 MEpPY yria.
IIpoBoauTh Nepexo OT pajiuaHHON MEpHI yIiia

K IPalyCHOM 1 HA00OPOT.

OnpeneasaTh IIOMIAIb KpyTa.

BoiBoauTh GopMyJibl (B rpayCHON U paguaHHONW Mepe)
JUTSL IJTAH YT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.
Boruncasars miomany Guryp, BKIIOUYAIOLUX 3J1€MEHTHI
OKpY>KHOCTH (KpyTa).

Haxoaurs momaay B 3aj1a4ax peaabHON KU3HU

JIBM>KEHUS TNTIOCKOCTH

[TonsiTue 0 ABMKECHUU
IUIOCKOCTH.
[TapayutenbHbIN
MIEPEHOC, TOBOPOT
IIpumenenue

MIPU PENICHUU 33]1a4

Pa30upars npumepsl, HUTFOCTPUPYIOIINE TOHATHUS
JBH>KECHUSL.

DopMyJTHPOBATH OIIPEACIICHUS NTAPAIIIEIBHOTO IIEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOJMThb HETOABUKHBIE TOUKHU.

HaxoauTs 11eHTPHl U OCH CUMMETPUN MIPOCTEUIITUX PUTYD.
IIpuMeHsTh MapauIeIbHBIN IEPEHOC U CUMMETPHUIO TIPU
pELIeHUH TeOMEeTPUUECKUX 3a/1au (pa3ouparb NpUMEpHI).
Hcnoab30BaTh sl TOCTPOCHUS U UCCIICIOBAHUN
1U(POBBIC PECYPCHI

[ToBTOpeHHUe, 0600IICHNE,
cUCTeEMAaTH3allug 3HAHNUHN

IToBTOpEHUE
OCHOBHBIX MOHATHH U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAsi, yrod,
MHOTOYTOJIbHUK, paBHOOEPEHHBIA U PABHOCTOPOHHUI
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METO0JI0B KypcoB 7—9
KJIacCcoB, 0000IIICHHE
U CHCTeMaTU3alus
3HAHUM.
IIpocrenmme
r€OMETPUYECKHUE
burypsl u ux
cBorictBa. M3mepenue
r€OMETPUYECKHUX
BEJIMYMH.
TpeyroibHUKMU.
[TapamnienbHbIie 1
MIEPIICHANKYJIIPHbBIC
IIPSIMBIE.

OKpyX HOCTb U KpYT.
I'eomerpuueckue
MMOCTPOEHHUS. Y TJIbI
B OKPY>KHOCTH.
Bniucanuele u
ONMCAHHBIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
IIpsmas u
OKPYXHOCTb.
YeThIpEXYTOIBHUKH.
Brnincanueie

TPEYTOJIBHUKH, TPIMOYTOIBHBIN TPEYTOJIbHUK, MEANAHA,
OHCCEeKTpHCca U BbICOTA TPEYTOJIbHUKA, MapallieIorpaMM,
pOMO, MPSIMOYTOJIbHUK, KBaJIpaT, TPaIeluus; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U M01001e Guryp,
TPEYTrOJIbHUKOB; APAIUIEIbHOCTh U IEPHEHANKYISIPHOCTD
MPSMBIX, YTOJI MEXY IPSAMBIMUA, CAMMETPHSI OTHOCUTEIIBHO
TOYKH U NMPSIMOM; JJINHA, PACCTOSIHUE, BEJIMUMHA YTJIa,
IJIOIIAb, IIEPUMETD.

HUcnoab3oBath GopmyJibl: IEPUMETPA U TIOIIAAN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPYXKHOCTH U IUJIOIIAAN Kpyra,
00BEMa MPSMOYTOJIBHOTO MapasuieenuIe/a.
OnepupoBaTh NOHATHUAMHU: TPSIMOYTOJIbHASI CUCTEMA
KOOPAWHAT, BEKTOP; UCMOJIb30BaTh 3TH NOHATUS JJIs
IIPECTABJICHNS JaHHBIX U PELICHUS 3a71a4, B TOM YHUCIIE

U3 IPYTUX YYEOHBIX MPEIMETOB.

PemiaTp 3a1a4M Ha NOBTOPEHUE OCHOBHBIX IOHATHUH,
WJUTIOCTPALMIO CBSI3€M MEXKAY Pa3IMYHbIMU YaCTSIMU Kypca.
Bei0upars MeToa U1 peuieHUs 3a1a4H.

PemaTs 3a1a4M 13 NOBCETHEBHOW KU3HU
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Y OIMCAHHbBIE
YEThIPEXYTOJbHUKHU.
Teopema Iludaropa u
Hayasia
TPUTOHOMETPUHU.
Pemenue oOmux
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
TJTOCKOCTH.
JBmxenus. [TomoOue.
Cummerpusi.
IInomane.
Brruncnenue
rromaaen. [lmomanu
NMoI00HBIX GUTYP.
JlexapToBbI
KOOPAMHATHI HA
IJIOCKOCTH.

BekTopsl

Ha MJIOCKOCTH

OBLLIEE KOJIMYECTBO
HACOB 110 ITPOI PAMME

68
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OEJIEPAJIBHASA PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTbBb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIITMCKA

B coBpemMenHOM 11MpOBOM MHpPE BEPOATHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTD, KaK C TOUKH 3PCHHS IPAKTUICCKUX MPUIIOKEHUHN, TaK U UX POJIA
B 00pa3oBaHMM, HEOOXOAMMOM Ka)xXIOMy 4esloBeKy. Bospacraer uucio mpodeccuii,
Opy OBJAJCHUM KOTOPHIMU TpeOyeTcss Xopoimas 0a3oBas MOJArOTOBKa B 00JacTv
BEPOSITHOCTH M CTATUCTUKH, TaKasl MOJArOTOBKA BayKHA JIJIS TIPOAOKEHUS 00pa30BaHUs 1
JUIsl yCIEITHOM npo(ecCcuoHanbHON Kapbephl.

Kasx1ip1i1 yenoBek MOCTOSIHHO MPUHUMAET PEIICHHUS] Ha OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A yi1 00OCHOBAaHHOTO MPHUHSTHUS PEIICHUS B YCJIOBHSIX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMU HEOOXOJMMO B TOM YHCJIE XOpomo chOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIILICHHUE.

NmeHHo mo3ToMy OCTpO BCTajda HEOOXOAUMOCTh C(HPOPMUPOBATH Yy 00YUAIOIIUXCS
(GYHKIIMOHAIBHYIO TPAaMOTHOCTh, BKIIIOUAIONIYI0O B ce0Sl B KauecTBE HEOTHEMIIEMOM
COCTaBJIAIONICH YMEHHUE BOCIPUHUMATh M KPUTUYECKH aHAIM3UPOBATH MH(OOpMAIUIO,
MPEJICTABIICHHYIO B Pa3IMYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHUX
pEaNbHBIX TPOIIECCOB W 3aBUCUMOCTEH, MPOM3BOIUTH TMPOCTEHIINE BEPOSTHOCTHBIE
PAacU€Thl.

3HAaKOMCTBO B Y4eOHOM Kypc€ C OCHOBHBIMHM TpPHHIIMIIaMH cOOpa, aHamu3a |
MPEACTABJICHUS] JIAaHHBIX W3 pPa3Iu4HbIX cdep JKU3HU OOIIecTBa M ToOCyJapcTBa
npuoOmaer oOywaromuxcsi K  OOLIECTBEHHbIM HMHTepecaMm. [3yueHue OCHOB
KOMOWHATOPUKH pPAa3BUBACT HABBIKM OpraHW3aluu Tiepebopa ¥ Tojacuéra 4Yuclia
BapUAHTOB, B TOM YHCJIC B MPUKIAIHBIX 3a7adaX. 3HAKOMCTBO C OCHOBAaMH TCOPHUHU
rpadgoB co3gaéT MaTeMaTHYeCKUd (QyHIaMEHT s (HOPMHUPOBAHUS KOMIIETEHITUHN
B obOnactu uHpoOpMaTUKH W IUGPOBBHIX TeXHOJOTUH. [Ipy W3ydeHWH CTaTUCTHKUA U
BEPOSITHOCTH O0OTaIAIOTCS MPEACTABICHHUS O0YYalOImMUXCs O COBPEMEHHOW KapTHHE
MHUpa U METOJaxX ero MCCienoBaHus, (HOPMHUPYETCs MOHUMAHUE POJIM CTATUCTUKHU Kak
UCTOYHHUKA COIMAILHO 3HAUYMMOW WH(OpMANMM W  3aKIQJBIBAIOTCSI  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTCTBUU ¢ MaHHBIMH IEISIMH B CTPYKTYpE MpPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTh M CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUs BBIJICICHBI CACAYIOIINE
cojepkaTebHO-MeToIuueckne JuHuM: «lIpencraBieHne MaHHBIX W OMHCATENIbHAS
CTaTUCTHKa», «BeposTHOCTB», «DJIeMEeHThl KOMOMHATOPUKW», «BBeneHue B TEOpUIO
rpadoBy.

Conepxanue nmuHum «lIpencraBneHue MaHHBIX M OMUCATEIbHAS CTATHCTHKA»
CITy’KUT OCHOBOM Jyisi (POPMHUPOBAHUSI HABBIKOB pa0OTHI ¢ MH(OpMAIMEN: OT YTEHUS U
UHTEpNpeTaluu UHPOpMAaIMK, MPEACTABICHHON B TaOmuuax, Ha JuarpaMMax M
rpadukax, g0 cOopa, NpPEICTaBICHUWS W aHajdu3a JaHHBIX C MCIOJb30BaHUEM
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CTaTUCTUYECKUX XapaKTEpPUCTUK CpEeOHUX U pacceuBaHus. Paboras ¢ JaHHbBIMY,
oOyyJaronyecsi yyaTcsl CYMTBIBaTh M HMHTEPOPETUPOBATh JAaHHBIC, BbIJIBUIATH,
apryMEHTHPOBAaTh U KPUTUKOBATh IPOCTEHMIIINE TUIIOTE3b], PA3MBILUIATH HaJ (PaKTOpaMu,
BBI3BIBAIOIIMMM HM3MEHUYMBOCTb, M OLIEHHWBATh MUX BIMSHUE HAa pacCMaTpuBacMble
BEJIMYUHBI U ITPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIIy4allHOM W3MEHUYMBOCTH, HCCIEI0BAHNE
3aKOHOMEPHOCTEW W TEHJCHIMN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM I W3y4ECHUS
TEOPUN BEPOATHOCTEN. boJbIIoe 3HaYeHNE UMEIOT ITPAKTUYECKHE 3aaHUs, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.

[ToHsiTHE BEPOSATHOCTU BBOJUTCS KaK Mepa MPaBIONoA00Ms CIydailHOro COObITHS.
[Tpu n3yueHun yueOHOro Kypca oOydaromuecs 3HaKOMSTCS ¢ MPOCTEHIITMMU METOJaMU
BBIYKCIICHHUSI BEPOSATHOCTEM B CIIy4allHbIX HKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU
3JIEMEHTApPHBIMUA HCXOJAMH, BEPOATHOCTHBIMU 3aKOHAMH, IMO3BOJISIOIIMMU CTaBUTh U
pemiath Oosee CioXKHbIE 3a7aud. B yuyeOHbI Kypc BXOIAT HAadaJbHbIE MPECTABICHUS
0 CITy4allHbIX BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCYIIECTBISIETCA 3HAKOMCTBO OOYYarOMIMXCS
C MHOXECTBAMH M OCHOBHBIMHU OIEpalMsIMHU HaJ MHOXXECTBAMH, PacCMaTPHUBAIOTCS
OpUMepbl TNPUMEHEHMsS Uil pEIIeHUs 3aJad, a TakKe MCIOJb30BaHUSA B JPYrUX
MaTeMaTHYECKUX KypcaX U yueOHbIX MpeIMeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBI
BXomaT paszaensl: «lIpencraBieHue JaHHBIX W ONUCATENbHAs  CTAaTHUCTHKA»,
«BeposaTHOCTEY», «IIeMEHTBl KOMOMHATOPUKNY, «BBeeHne B TeOputo rpadoBy.

OO0miee YMCIO dYacoB, PEKOMEHJIOBAHHBIX [UIsl M3y4YEeHHs] Y4eOHOro Kypca
«BepositHOCTh M cratucTukay, — 102 gaca: B 7 kimacce — 34 daca (1 yac B Henelnmwo),

B 8 kimacce — 34 vaca (1 gac B Henmemio), B 9 kinacce — 18 yacos (1 yac B Heneno BO
BTOPOM MOAYyroaunn).

COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenue MaHHBIX B BUIE TaOMUI, auarpamMm, rpaduKoB. 3amoJHEHUE
Ta0JHI], YTEHUE U TIOCTPOCHHE JUarpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
UreHnue rpadukoB peanbHBIX MpoueccoB. M3pnedenune mHdopmanuu U3 guarpamm u
TaOJIUII, UCTIOIB30BAHNE U MHTEPIIPETALIUS JaHHbBIX.

OnucarenbHasi CTaTUCTUKA: CcpeaHee apudMeThyeckoe, MeIuaHa, pa3Max,
HanOoJIblIIee U HaMMEHbIIIee 3HaYeHHsI Habopa YMCIIOBBIX JaHHBIX. [IpuMepsl ciayyaitHoH
U3MEHYUBOCTH.

Crny4daiiHbIi SKCIIEPUMEHT (OIBIT) U cllydaiiHoe coObITHE. BeposiTHOCTh U YacToTa.
Ponb ManoBeposSTHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOE U B OOIIECTBE.
MoHera u urpanbpHas KOCTb B TEOPUHU BEPOSTHOCTEN.

I'pad, Bepummna, pedpo. Ctenens BepmnHbl. Yncino pédep U cymmapHasi CTENeHb
BepumH. [Ipencrasienue o cBsa3Hoctu rpada. Lenu u uuknsl. [yt B rpadax. O0xon

90



denepanbHas paboyas mporpamMMa | MaremaTuka. 5—9 kimaccel (0a30BbIil YPOBEHB)

rpada (siinepoB myTh). [IpencraBienue o0 opueHTHpoBaHHOM rpade. Pemenue 3agau
C TIOMOIIIBIO TPadoB.

8 KJIACC

[TpencraBneHue naHHBIX B BUJE TaONHII, AMArpamMmm, rpadukos.

MHO0K€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepanuy HaJl MHOKECTBAMMU:
oObeIMHEHNE, TepeceueHue, nonoiaHeHne. CBOWCTBAa onepanuid HaJl MHOKECTBAMM:
NEPEMECTUTENBHOE, COUETATENBHOE, PACIPEIETUTENBHOE, BKIIOUEHUs. Vcnoib30BaHue
rpauyeckoro MpPEJICTaBICHUS MHOXKECTB JJii OMNHCAHUSA PEabHBIX IPOLECCOB U
SIBJICHUU, TIPU PELICHUH 3a]1a4.

N3mepeHne paccemBaHHs JaHHBIX. Jlucriepcuss W CTaHIAPTHOE OTKIOHEHHE
YHUCIIOBBIX HA0OpOB. /lnarpamMma paccemBaHusl.

DneMeHTapHble COOBITHS ciydailHOro onbiTa. Ciyyalinble coObITHA. BepositTHoCcTH
coObITUH. ONBITBI C PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU COOBITUSMU. Ciy4yailHbIN
BbIOOP. CBsI3b MEXAY MAJIOBEPOSATHBIMU M NPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBAa JE€PEBBEB: €AUHCTBEHHOCTH ITyTH, CYIECTBOBAHUE BHUCSYEU
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH M uyuciaoM peédep. [IpaBuno ymHOXKEHUS.
Pemienue 3a1a4 ¢ momolbio rpagos.

[IpotuBomnomnoxueie coObiTHs. Junarpamma Ditnepa. O0beIlMHEHNE U TIEpECEUEHUE
coObiTuii. HecoBmecTHbie coObITHS. DOpMysa CIOKEHHSI BEPOSTHOCTEH. YclnoBHas
BeposiTHOCTh. [IpaBuno ymuHoxenusi. HeszaBucumbie coOwiTusi. IlpencraBnenue
JKCIIEpUMEHTAa B BHJE JepeBa. PelleHne 3amady Ha HaXO0XKJICHHE BEPOSTHOCTEU
C MIOMOIIIBIO JIEpEeBa CIIY4aHOTO SKCIIEPUMEHTA, IUarpaMm JuJiepa.

9 KJIACC

[IpencraBnenue NaHHBIX B BUJE TaONHI], AMArpamMm, rpaukoB, MHTEPIpPETALIUS
naHHbIX. UTeHne u mocTpoeHue Tabiuil, JuarpamMmm, rpaukoB Mo peasbHbIM JaHHBIM.

[TepecranoBku u dakropuasn. CodeTaHuss W YUCIO COYETaHUU. TpEeyrobHUK
[Tackans. Pemenue 3ama4 ¢ HCTOIB30BaHUEM KOMOWHATOPUKH.

['eomerpuyeckas BepoATHOCTh. Cily4ailHbI  BBIOOp TOYKH U3  (UTYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IyT'H OKPYKHOCTH.

UcnbiTanne. Yenex m Heynaya. Cepusi ucnbiTaHuid A0 nepsoro ycnexa. Cepus
ucnbelTannii bepHysu. BeposiTHoCTH COOBITHI B cepUU UCTIBITAaHUI bepHyuiu.

CiyvailHass BeIMYMHA W PpACHpPEIEICHUE BEpOSTHOCTENW. MaremaTudyeckoe
oXuJaHue u aucnepcus. [Ipumepsl MaTeMaTU4eCcKOro OXKUIAHUS KaK TEOPETUYECKOrOo
CpPEHEro 3HayeHUs BEIWYMHBbl. MaTeMaTu4ecKoe O0XUIaHUE U JUCIEPCUs CIIyYalHOU
BEJIMYUHBI «YHUCIJIO YCIIEXOB B CEPUU UCIIBITAaHUN bepHyum.

[TonsiTre o 3akoHe OonbIIUX YKcen. M3mepeHnue BeposTHOCTEHN ¢ MOMOIIBIO YaCTOT.
Ponb 1 3HaueHue 3akoHa OOJIBIIMX YKCEN B IPUPOJIE U OOIIECTBE.
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HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 7 KJacce:

Yurate wuHpOpMalMIO, NPEICTaBICHHYIO B Tabmuuax, Ha JAuarpammax,
IPECTaBIATh JaHHBIE B BU/IE TAOJHII, CTPOUTH JUArpaMMbl (CTOJIOUKOBBIE (CTOI0YATHIC)
U KPYT'OBBIE) [0 MACCUBAM 3HAUYEHUH.

OnuceiBaTh ¥ MHTEPIPETUPOBATH PEAIBHBIE YHUCIIOBBIE TAHHBIE, ITPEICTABICHHBIC
B TA0JIMLIaxX, HA IUarpaMmax, rpapukax.

Hcnonb3oBaTh 17151 OMKMCAHUS JAHHBIX CTATUCTUYECKHE XapAKTEPUCTUKU: CPEIHEE
apudMeTnuecKoe, MeinaHa, HauOoJIblIee U HaUMEHbBIIIEe 3HAYCHMsI, pa3Max.

HmeTts npeicTaBieHue O CIyyaiiHOW M3MEHYUBOCTH Ha PUMEPAX LIEH, (PU3UUIECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEACTABICHUE O CTAaTUCTHYECKOU
YCTOMYUBOCTH.

[IpenMeTHBIC pe3yNbTaThl OCBOCHHUS MPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 Kkiacce:

N3Bnekats u mpeoOpa3oBbIBaTh MHGOPMAIIUIO, MPEICTABICHHYIO B BUJIE TaOJMII,
JTuarpaMm, rpauKoB, IPEICTABISATh JaHHBIE B BUC TAOIUII, TUarpaMm, rpadukoB.

OnuchIBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTENEH: CPEIHUX 3HAUCHU I
U Mep pacceuBaHus (pa3Max, TUCIIEPCUS U CTaHJAAPTHOE OTKIIOHEHUE).

HaxomuTe 4acTOThl YMCIOBBIX 3HAYEHWW W YACTOTHI COOBITHH, B TOM YHCIE
10 pe3yJIbTaTaM U3MEPCHHUIN 1 HaOJII0ICHUIA.

HaxomuTe BepOSITHOCTH CIydyaWHBIX COOBITUH B ONBITaX, 3HAs BEPOSTHOCTU
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHUSAMU.

Ucnonw3oBath rpaduueckue MOJEIU: JEpPEeBO CIy4allHOTO JKCIIEPUMEHTA,
JayarpaMMsbl Jiliiepa, YucioBas npsmasi.

OnepupoBaTh MOHATUSIMH: MHOECTBO, MOJMHOKECTBO, BBIMOJHATH OIEpPALUU
HaJl MHOXXECTBaMU: 00beMHEHUE, NepeceueHre, JOTOJHEHUE, MePEUUCISITh IJIEMEHThI
MHOECTB, PUMEHSTh CBOMCTBA MHOXKECTB.

Ucnons3oBaTh Tpaduyeckoe MPeACTaBICHUE MHOXKECTB U CBS3eH MEXAy HUMU
JUIsl OMKUCAHUSI MPOLECCOB U SIBJICHUW, B TOM YHUCJE MPU PEUICHUU 3a7ad U3 APYrux
Y4EOHBIX TTPEAMETOB U KYPCOB.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
o0yueHus B 9 kiacce:

W3Bnekath u npeoOpa3oBbIBaTh HH(DOPMAILUIO, MPEACTABIECHHYIO B Pa3IUYHBIX
UCTOYHUKAX B BHJE TaONuWI, auarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJC
TabJIuI, AUarpaMm, rpauKoB.
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Pemare  3amaun  OpraHM3oBaHHBIM  Iepe0OpPOM  BapHaHTOB, a  TaKXke
C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnons3oBaTh onucaTelbHbIE XapaKTEPUCTUKH JJISI MACCUBOB YMCJIOBBIX JAaHHBIX,
B TOM YHCJIE CPEIHHUE 3HAaUCHUSI M1 MEPhI paCCEUBAHUSI.

HaxoauTe 9acToThl 3HAYEHUNW M YACTOThl COOBITHS, B TOM YHCIIE IMOJIb3YACH
pe3yJibTaTaMH MPOBEAEHHBIX U3MEPEHUHN 1 HAOJII0ICHUA.

HaxomuTe BEpOSTHOCTH CIIy9aHBIX COOBITHH B M3YUYEHHBIX OIBITaX, B TOM YHCIIC
B OIBITaX C PAaBHOBO3MOXKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPHSIX HCIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEpUsAX UCIbITaHu bepHyu.

NmeTs npencTaBiieHUE O CIyYailHON BEJIMYUHE U O pACIIPEACICHUN BEPOSATHOCTEH.

Nmerp mpencraBiieHHE O 3aKOHE OOJBIIMX YHCENT KAk O IMPOSIBICHUHN
3aKOHOMEPHOCTH B CJIyYallHOM HM3MEHYMBOCTH M O POJIA 3aKOHA OOJIBIIMX YHCEN
B IIPUPOJE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmMenoBanue pasgena  |KoaumdecTtso OcHOBHOE cozepKaHne OCHOBHBIE BUJIbI IEATEIBHOCTA 00YYarOIIMUXCs
(Tembl) Kypca 4acoB
[IpencraBieHue JaHHBIX 7 IIpencraBiieHne JaHHBIX OcBauBaTh ClIOCO0bI IIPEICTABIICHUS

B Tabimnax. [Ipaktuyeckue
BBIYKCIICHUS 110 TAOJIUYHBIM
JTaHHBIM. V3BNedenue u
UHTEpIIpETAIs TaOJIUYHBIX
naHHbIX. [IpakTuyeckas
pabota «Tabauib.
I'padpuueckoe
NPEICTABICHNUE TAHHBIX

B BHJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOIOYATHIX)
nuarpamMm. Urenue u
OCTPOEHUE AHATrPaMM.
[Tpumepsl gemorpapuyeckux
JUarpaMm.

[Ipaktuyeckas padbora
«JlnarpammbI»

CTATUCTUYECKUX JIAaHHBIX U YMCIOBBIX MAaCCHUBOB

C TIOMOIIBIO TAOJHI] ¥ TUarpaMM C UCTIOJIh30BaHUEM
aKTyaJIbHBIX M BaXKHBIX JAHHBIX (IeMorpaduyueckue
JTAaHHBIE, POU3BOACTBO MMPOMBIIIIICHHON U
CEJIbCKOXO03MCTBEHHON MPOIyKIIUU, O0IIECTBEHHbBIE
Y TIPUPOJTHBIC SBJICHUS).

N3yuaTs MeTOABI pabOTHI C TAOIUYHBIMU U
rpagUIeCKUMU TIPEICTABICHUSIMHA JaHHBIX

C TIOMOIIEIO0 MU(PPOBBIX PECYPCOB B X0OJI€
MPAKTUYECKUX paboT

OnucarenpHas CTAaTUCTUKA

Yucnossie Habopwl. CpenHee
apu@MeTHIECcKoe.
Menuana yrciioBoro Habopa.

OcBauBaTh NOHATHS: YHCIOBOIM HAOOp, Mepa
HEHTPaJIBHON TeHAEHIIUU (Mepa IIEHTpa), B TOM YHCJIE
cpenHee apupMeTHnIecKoe, MearaHa.
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Y CcTONYUBOCTh METUAHBI.
[IpakTuueckas pabora
«CpenHue 3HaYCHUS».
Hawnbomnblliee 1 HauMeHbIIIee

3HAYEHUS YMCIIOBOTO HAOopa.

Pa3max

OnuchIBaTh CTATUCTUYECKHUE JaHHBIE C TIOMOIIBIO
cpenHero apupMeTHIeCKoro u Meauansl. Pemats
3aJ1a4M.

H3y4yath cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOIIIBIO U(POBBIX PECYPCOB, B XOJE
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAUOOJIbIIIEE U HAUMEHBLIEE
3HAYEHUs YACIOBOI'O MacCHBa, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a OMUCaHus
JAHHBIX B COOTBETCTBHUH C MPUPOJION TAHHBIX U
LEJISIMUA UCCIIEIOBAHMS

CnyqaﬁHa;I N3MCHYUBOCTD

CityvaitHast U3MEHYHBOCTD
(mpumepsi). YactoTa
3HAYEHHUI B MacCCUBE
JNaHHbIX. [ pynmupoBka.
['ucrorpammei.
[Ipaktuyeckas padbora
«CiyyaliHasi U3MEHUYUBOCTHY

OcBanBaTh NOHATHSA: YACTOTA 3HAUCHUI B MACCHBE
JIAHHBIX, TPYNIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTtpouTh ¥ aHAJIU3UPOBATH T'MCTOTPAMMBI,
MoAOMPATH MOAXOISIINHN Iar TPYIIUPOBKH.
OcBauBaTh rpadyuecKre MPeACTaBICHHUS Pa3HBIX
BHJIOB CJIy4YaillHOM M3MEHUYHUBOCTH, B TOM YHUCIIE

C TIOMOIIIBbIO IUPPOBBIX PECYPCOB, B XOEC
IPaKTUYECKON padOThI

Brenenue B Teoputo rpadon

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

¢ momorsio rpada. CreneHpb
(BaJICHTHOCTb) BEPIHHBI.
Yucno pédep u cymmapHas
CTEIEeHb BepluuH. Llens u

OcBauBaTth NOHATHS: Tpad, BepiirHa rpada, pedpo
rpada, creneHs (BaJCHTHOCTh BEPIIUHBI), IIETb U
11719)

OcBauBaTh NOHATHSL: ITYTh B rpade, SIIepoB MyTh,
o0xon rpada, OpueHTHPOBAHHBIN Tpad.

Pemiate 3a1a4M Ha IOMCK CYMMBI CTEIIEHEW BEPLINH
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k. [lytes B rpade.
[IpencraBnenue 0 CBA3HOCTH
rpada. O6xox rpada
(9MJIEpOB TYTh).
[IpencraBinenue

00 OpUEHTHPOBAHHBIX

rpadax

rpada, Ha TOMCK 00Xoja rpada, Ha TOUCK IMyTen

B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTthb c10co0bI MpeICTaBICHUS 3a7a4 U3 Kypca
anredpbl, TEOMETPUH, TEOPUH BEPOSITHOCTEH, IPYTUX
PEIMETOB C TOMOIIBIO IPadoB (KapThl, CXEMBI,
ANIEKTPUYECKHUE IeTH, (PYHKIIMOHATIbHBIC
COOTBETCTBHUSA) HAa IPUMEPAX

BepoaTrHocTh 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4aifHbIi ONBIT U
ClydaiiHOE COOBITHE.
BeposatHOocTh 1 yacTtoTa
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B obmiectBe. MoHeTa u
urpajgbHas KOCTh B TEOPUH
BEPOSITHOCTEM.
[Ipaktuyeckas padbora
«YacToTa BBIIQACHUS OpIIay

OcBanBaTh NOHATHSA: CITyYalHBIA OIBIT U
Clly4ailHoe cOObITHE, MAJIOBEPOSITHOE U MPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTH MaJIOBEPOATHBIX COOBITUI

B IIPUPOJE U OOIIECTBE HA BAXKHBIX IPUMEPAX
(aBapuu, HECHACTHBIE CTy4au, 3alUTa NEPCOHATBHON
uHdopMaIuu, nepeaava TaHHbIX).

M3yuaTs poiib KJIIACCHYECKUX BEPOSITHOCTHBIX
Mojienielt (MOHeTa, UrpalibHasi KOCTh) B TEOPUU
BEPOATHOCTEM.

Ha0aronaTe 1 U3y4aThb 4acTOTY COOBITHII B TPOCTHIX
AKCIIEPUMEHTAaX, B TOM YKCIIE C MOMOUIBIO0 HU(POBBIX
PECYpPCOB, B XO/I€ MTPaKTUUECKOU padOThI

O0o0011IEHNE,
cUCTeEMaTH3alg 3HAHNHN

[IpenacraBneHne qaHHBIX.
OnucarenpHas CTaTUCTHKA.
BeposiTHOCTE CcitydaitHOTO
COOBITHS

IToBTOPATH U3yYEHHOE U BBICTPAMBATh CUCTEMY
3HaHUM.

PemaTh 3a1a4um Ha NpEICTABICHUE U ONMCAHUE
JAHHBIX C TOMOIIIBIO U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cyx1aTh NpUMeEPHI CITYIAMHBIX COOBITUIA,
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MaJIOBEPOSITHBIX M MPAKTUYECKU JJOCTOBEPHBIX
CITIy4ailHbIX COOBITUH, UX POJIU B IPUPOJIE U KUZHU
YyeJioBeKa

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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8 KJIACC
HaumenoBanue pasgena |KomnuectBo OcHOBHOE cojiep>KaHue OcHOBHBIE BUJIBI JEATETLHOCTH 00YYaIOIINXCSI
(Tembl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBnenue qaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OrnucarenpHasi CTaTUCTHKA.
CiyuaiiHast U3MEHYUBOCTb.

CpenHue 4ncioBoro Hadopa.

Cinyyaiinbie cOOBITHSL.
BeposaTtHOCTH 1 4acTOTHI.
Knaccuueckne monenu
TEOPUH BEPOSATHOCTEH:
MOHETA U UrpajibHasi KOCTh

3HaHUMU.

Pemiath 3a1a4M Ha IPEACTABICHNE U ONUCAHUE
JAHHBIX C TOMOIIBIO U3YUYEHHBIX XapaKTEPUCTHK.
PemaTs 3a7a4u Ha peACTaBICHUE IPYNIUPOBAHHBIX
JAHHBIX U OIMCAHUE CIIy4alHON N3MEHYMBOCTH.
Pematp 3a1a4M Ha ONPEIEIICHUE YACTOTHI
CIIy4ailHbIX COOBITHH, 00CYK/IEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
NPAKTUYECKU JOCTOBEPHBIX CIIyYalHBIX COOBITUH, UX
POJI B IPUPOJIE U )KU3HU YEJIOBEKA

OnucarenpHas CTATUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. [{ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKIIOHEHUE
YUCJIOBOTO HAabopa.
Jlnarpammbl paccerBaHus

OcBauBaThb NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHC, UCIIOJIB30BATh 3THU XAPAKTCPUCTUKH
JJIA OITMCAaHUA paCCCUBAHUA NAHHbBIX.

BI)I)IBI/Il"aTl) runoTe3nl 00 OTCYTCTBHH WJIM HAJIUYHUU
CBsA3H I10 AuarpamMmam pacCCuBaHU:].

CTpOI/ITb ArarpaMmbl paCCCHUBAHUS 110 UMCIOIITUMCS
JaHHBIM, B TOM YHKCJIC C IIOMOIIBIO KOMIIBIOTEpA
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MHuoxecTBa

MHOKECTBO, MOAMHOKECTBO.
Onepaiuu Hax
MHOKECTBAMH:
o0beIMHEHUE, TIepeceUcHue,
JIOTIOJIHCHHE.

CaolicTBa onepanuii

HaJT MHOXKECTBaMU:
MIEPEMECTUTEIBHOE,
COYETATEIbHOE,
pacupeaeanTeNbHOE,
BKJIIOUCHUSI.

I'papuueckoe
MPEJICTaBIICHUE

MHOKECTB

OcBauBaThb NOHATHSA: MHOKECTBO, YJIEMEHT
MHO>KECTBa, MOJMHOKECTBO.

BbINOJHATH Onepanuu HaJl MHOKECTBAMU:
00beIMHEHUE, TIepeceYeHuE, JOTOTHEHNE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COYETaTeNIbHOE, PaCIpeICINTEILHOE, BKIIFOUEHHUS.
Hcnoab3oBaTh rpaguyeckoe NpecTaBICHUE
MHOKECTB IPH OMUCAHUU PEATIBHBIX MTPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJ71a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KYpCOB

BeposaTHOCTB CiydaitHOTO
COOBITHUS

DneMeHTapHbIe COOBITHS.
Crnyyaiinbie cOOBITHSL.
bnaronpustcTByromue
3JIEMEHTapHBIE COOBITHS.
BepostHocTH COOBITHI.
OMBITH ¢ PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITHUSMH.
CriyuaitHblii BEIOOD.
[Tpaktuyeckas pabota
«OnbITHI

C PaBHOBO3MOKHBIMH

OcBauBaTh NOHATHSL: DJIEMEHTAPHOE COOBITHE,
Cly4JaitHoe COOBITHE KaK COBOKYITHOCTD
0JIarOMPUATCTBYIOIIMX JIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOYKHBIC dJIEMEHTAPHBIC COOBITHS.
PemiaTh 3a1auM Ha BEIYMCIIEHUE BEPOATHOCTEN
COOBITHIA TTI0 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUIN
CIIy4alHOTO OIIbITA.

PemaTs 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEN
COOBITHI B OTBITAX C PABHOBO3MOKHBIMH
AJIEeMEHTAPHBIMU COOBITHUSMHU, B TOM YUCIIE

C TIOMOIIBI0 KOMIIBIOTEPA.
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AJIeMEHTapHBIMU
COOBITUSIMI)

IIpoBoaUTH M N3y4YaTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTIOJIb30BAaHUEM MOHET, UTPATbHBIX KOCTEH,
IPYTUX Mojieiel) B X0/ PAKTUYECKON padOThI

Brenenue B Teoputo rpadon

Hepeso. CBolicTBa AepeBa:
€IUHCTBEHHOCTb Iy TH,
CyIIECTBOBAHUE BUCSUYECH
BEPILHHBI, CBA3b MEXIY
YUCIIOM BEPILUH U YHUCIOM
peoep. [IpaBuiio ymMHOKEHUS

OcBauBaTh NOHATHS: JIEPEBO Kak rpad 6e3 1ukIa,
BUCSYas BEpIIUHA (JIUCT), BETBb JEpeBa, MyTh

B JIepeBE, TUaMETp JepeBa.

HM3yuaTs CBOMCTBA JEpEBA: CYNIECTBOBAHUE BUCAYECH
BEPIIMHBI, EAMHCTBEHHOCTD My TH MEXTY JIByMS
BEPIIMHAMHU, CBSI3b MEX]Iy UACIIOM BEPILIUH U YUCIOM
peodep.

PemaTs 3a1a4u Ha MOUCK U MIEPEUUCTICHUE Ty TEH

B JIEpEBE, ONPE/ICICHNE YHCIa BEPUINH WIN pEOEp

B JiepeBe, 00X0j OMHAPHOTO JepeBa, B TOM UHCIIe

C IPUMEHEHUEM TIPaBUIIa YMHOKCHUS

Cygaitnbie cOOBITHS

[IpoTHBOIONIOKHOE COOBITHE.
Hwnarpamma Oinepa.
OObeauHEeHNE U IEPECCUCHUE
coobIThil. HecoBmecTHbIE
coObITHsi. Popmyiia
CJI0’KEHUSL BEPOSTHOCTEM.
IIpaBuino yMHOXKEHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEPOSATHOCTH. HezaBucumele

OcBauBaTh NOHATHS: B3aUMHO TPOTHUBOIOJIOXKHBIE
cOOBITHUSI, OTIepallMK HaJ COOBITUAMH, OOBETUHEHUE U
nepeceyeHue coObITUM, TUuarpaMmma Dumepa
(Oiinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIE
COOBITHUSI.

N3yuath TeopemMbl 0 BEpOSATHOCTH O0BEAUHEHUS
IBYX COOBITHI (POPMYIIBI CIOKEHUSI BEPOSTHOCTEMN ).
PemaTs 3aga4u, B TOM 4KCIlI€ TEKCTOBbBIE 33]1a4U

Ha OMpEIeNICHUE BEPOSITHOCTEN 00bEAMHEHHS U
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coobiTus. [Ipencrabnenue
CITy4aifHOT'O SKCIIEpUMEHTA
B BHJIC JIepeBa

nepecedeHus: COOBITUM C TOMOIIBIO YUCIOBOM
npsMoM, quarpamm Jitiepa, GopMyIIbl CI0KEHUS
BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUJIO YMHOXKEHUS
BEPOATHOCTEH, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIC
COOBITHS IEPEBO CITYyYaHHOTO OIIBITA.

N3yuyarth cBolcTBA (ONpEeICHNUs) HE3aBUCUMBIX
COOBITHH.

Pemarp 3a1aum Ha ONpeICICHUE U UCIIOIB30BAHUE
HE3aBHUCHUMBIX COOBITHI.

PemiaTh 3a1auM Ha IOWCK BEPOSTHOCTEM, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIepEBa
CJIy4ailHOTO OTbITA

O06006m1eHME,
CHUCTEMATH3aIUs 3HAHUUN

[IpencraBneHue naHHBIX.
OrnucarenbHasi CTaTUCTHKA.
I'padwi. BeposTHOCTH
CITy4aiiHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IIoBTOPATH U3yUYEHHOE U BHICTPAUBATH CUCTEMY
3HaHUM.

PemaTp 3a1a4um Ha NPEICTABICHUE U ONKMCAHUE
JAHHBIX C TTOMOIIbIO U3YUYEHHBIX XapaKTEPUCTHUK.
Pemath 3a1a4u c npruMeHEeHUEM TpadoB.

PemiaTh 3a1auM Ha HAXOXKIEHUE BEPOSITHOCTH
CITy4aifHOTO COOBITHSI TIO BEPOSITHOCTSAM
3JICMEHTAPHBIX COOBITHH, B TOM YHUCJIE B OTIBITAX

C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSMH.
Pemath 3a1aumn Ha HAXOXKJICHUE BEPOSITHOCTEN
00bEIMHEHUS U TIEPECEUCHUsI COOBITHI, B TOM YHUCTIE
HE3aBUCHUMBIX, C MCIIOJIb30BaHUEM IpapuIecKux
MIPEJCTABICHUMN U JIEPEBA CIIy4YalHOTO OIIBITA.
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PemaTs 3a1a4u Ha niepeynciieHre KOMOMHAIIMMA
(4urcrna nepecTaHOBOK, YUCIIA COYETaHU ),

Ha HaXOXJICHHE BEPOSTHOCTEH COOBITHII C
IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCIIE

C UCMOJIb30BaHUEM TpeyronbHuKka [lackans

OBLIEE KOJIMYECTBO
HACOB I10 ITPOI PAMME

34
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9 KJIACC
HaumenoBanue paznena |KomnuecTtso OcHOBHOE cojepKaHue OCHOBHBIE BUJIBI ACSITCIIEHOCTH 00YYarOIIXCS
(TemnbI) Kypca 4acoB
[ToBTOpEHUE Kypca 2 [IpencraBienre JaHHBIX. I[MoBTOPSATH H3yUYEHHOE U BHICTPAUBATH CHCTEMY

8 KiIacca

OnucarenpbHas CTATUCTHKA.

Onepanyu Hal COOBITUSIMH.

HezaBucuMocTh COOBITHI

3HAHUH.

Pematsb 3agaum Ha IpEeICTABICHUE U ONMCAHUE
JTAaHHBIX.

Pemarp 3a1aun Ha HAXO0XX/ICHNUE BEPOSTHOCTEH
00BbEIMHEHUS U TEPECECUCHUsI COOBITUM, B TOM YHUCJTIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM TpauiecKux
MIPEJICTaBICHUM U JIepeBa CIIy4ailHOTO OIbITA.
Pemathb 3a7aum Ha niepeyncIeHUe KOMOMHAITAN
(umciia mepecTaHoBOK, YMCIIa COYSTAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DJIEMEHTbI KOMOMHATOPUKH

IIepecranoBku. @akTopural.

CoueTaHus U YUCIIO
coueTaHui. TpeyrosbHUK
[Tackais. IlpakTuueckas
pabota «Berancienue
BEPOSITHOCTEN

C UCIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE NIPABUIIO
YMHOXEHHUSI, YIIOPSAJ0UYEHHAs 1apa, Tpoika 00bEKTOB,
nepecTaHoBKa, (pakTopual 4yucia, COYeTaHue, Yucio
COYETaHMM, TpEyroJbHUK llackas.

Pemiath 3a7a4M Ha IEpeYUCIICHUE YIIOPSAOYECHHBIX
rap, TpoeK, IEPEUUCIICHUE IIEPECTAHOBOK

Y COYETAHUU DJIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX (QyHKITUN
AIEKTPOHHBIX TAOIHUI

Pematp 3aa4u Ha IPUMEHEHWE YHCIIa COYCTAHUNA

B anredpe (CokpanéHHoe YMHOKEHUE, ONHOM
HproToHa).

Pemarpb, npuMeHsisi KOMOMHATOPUKY, 3a/1a91

Ha BBIYHCIICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJIGKTPOHHBIX TaOJIHII B X0J1€ IPAKTHUECKOH PabOTHI

['eomeTpuueckas
BEPOSATHOCTh

I'eomeTpuueckas
BEPOSATHOCTh. CITydaiiHbIHI
BBIOOD TOUYKU U3 PUTYPBI
Ha IJIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPYKHOCTH

OcBauBaTh NOHSITHE FCOMCTpH‘{eCKOﬁ BCPOATHOCTH.
Pemarn 3aJa9YM Ha HAXOXACHHUC BGpOfITHOCTGI‘/JI

B OIIbITaX, IIPCACTABUMBbIX KaK BBI60p TOYCK

N3 MHOI'OYI'OJIbHUKA, Kpyra, OTPE3Ka WKW AYyI'r
OKPYKHOCTH, YHUCJIOBOI'O ITIPOMCIKYTKA

HcnbiTanus bepryinu

Ucnertanne. Ycnex u
Heynada. Cepust UCTIBITAHUMA
110 IEPBOTO ycrexa.
Ucnertanus beprysm.
BepositHocTr coOBITHIH

B CEpHUU UCIIBITAHUMN
bepnymu. I[Ipaktrnueckas
pabora «McnbiTanus
bepnymm»

OcBauBaTh NOHATHSA: UCIIBITAHUE, DIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (YCIEX U HEy/1aua), Cepusl
VCIBITaHNUW, HACTYIUIEHUE MIEPBOTO ycrexa
(Heynmaun), cepus ucnblTanuii bepuyu.

Pemats 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITHI B CEpUM UCIIBITAHUI 10 EPBOTO ycrexa,
B TOM YHUCJIE C TPUMEHEHHEM (DOPMYJIIBI CYMMBI
r€OMETPUYECKON MPOTPECCHUH.

PemaTe 3a1aum Ha HAXOXKIEHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITUH B CEPUH UCTIHITAHUN
bepnyiun, Ha HaX0XKIEHUE BEPOSITHOCTH
ONPEETEHHOTO YUCIIA YCIIEXOB B CEPUU UCIIBITAHUN
bepnymm.

N3yuaTthb B X0/1€e NPAKTHYECKOI padoThI,
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B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOICTBA BEPOATHOCTH B CEPUH UCIIBITAHUN
bepnymm

CrydaitHasi BeIMUUHA

CiyvaitHasi BeJIMUMHA U
pacrpeneneHme
BEPOSITHOCTEM.
MaremaTu4ecKkoe 0OXKUJaHnE
Y IACTIEPCUS CIIyYalHOU
BeJM4YUHEL. [IpumMepsl
MaTeMaTUYECKOTO OKUJIaHUS
KaK TEOPETUYECKOTO
CpPEIHEro 3HAYECHUS
BEJINYMHBI.

[TonsiTue o 3aKoHe OOIBITNX
yucen. amepenune
BEPOATHOCTEMN C MOMOILBIO
yacToT. [ [pumeHenre 3aKkoHa
OOJIBIIIUX YUCETT

OcBOUTH NOHATHA: CITy4yaiiHas BEJIMYMHA, 3HAUECHUE
CIIy4yallHOM BEJIMYMHBI, PACIIPEACICHUE
BEPOSATHOCTEMN.

N3y4yath 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIICHUS, IPyTUE
VM3MEHUYMBBIC BEJIMYUHBI, PACCMaTPUBABIINECS

B KypC€ CTaTHUCTUKH), MOJICJIbHBIX CITyYalHbIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYallHBIMU OIBITAMU
(OpocaHue MOHETHI, UTPAIBHON KOCTH, CO CIIy4YailHbIM
BBIOOPOM H T. T1.).

OcBauBaTh NOHATHA: MATEMATUYECKOE OKUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUYECKOE CpEeaHEE
3HAYEHHE, JUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIOT TUCIIEPCUH YMCIIOBOrO Habopa.

PemiaTp 3a1aum Ha BEIYMCIICHUE MAaTEMATUYECKOTO
0KUJAHUS U JUCTIEPCUU JTUCKPETHOM CIIyYalHOU
BEJIMYMHBI 110 3aJaHHOMY PacCIpeIeICHUI0, B TOM
YUCJIe 33714, CBSI3aHHBIX CO CTPAXOBAHUEM U
JOTEPESIMU.

3HAKOMUTBLCH C MATEMATUYECKUM OKUIAAHUEM U
JIACTIEPCUEN HEKOTOPBIX paCIpPEACICHUM, B TOM
YUCJIIEe PACIIPEICIICHUS CIIyYalHON BEJIMYNHBI «YUCIIO
YCIIEXOB» B CEPUHU UCIBITAHUM bepHyIun.
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N3yuyaTh 9aCTOTY COOBITHS B TIOBTOPSIOIIAXCS
CIIy4aiHBIX OIbITaX KaK CIy4YailHy10 BEJIHYUHY.
3HAKOMUTBCA C 3aKOHOM OOJbITIX uncen (B popme
bepHym): pu 00JIBIIOM YHCIIE ONBITOB 4aCTOTA
COOBITHS OJTU3KA K €T0 BEPOSITHOCTH.

PemaTh 3aga4yu Ha U3MEPEHHE BEPOSITHOCTEH

C TOMOIIIBIO YacToT. Q0CYKIaTh pOJIb 3aKOHA
OOJBIINX YuCced B 000CHOBAHUH YaCTOTHOT'O METO/a
MU3MEPEHUS BEPOSATHOCTEN.

OO0cyx1aTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBIINX YUCE B IPUPOJIE U
B JKA3HU YEJIOBEKa

O6001IeHNE, KOHTPOJIb 6 [IpencraBnenue naHHBIX. IToBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
OnucarenbHas CTaTUCTHUKA. 3HAHUM.
BeposiTHOCTB CitydaitHOTO Pemiatp 3a1aum Ha npeACTaBICHUE U OMTMCAHUE
COOBITUSI. DJIEMEHTBI JTAaHHBIX.

koMOuHaTopuku. Cinyuaiineie | Pemathb 3a1aum Ha HAXOXIACHUE BEPOSATHOCTEM
BEJINYMHBI U PACIIPEACIICHUS COOBITHH, B TOM YHUCJIE B OIbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH,
BEPOSATHOCTEH O0BEIUHEHUS U TIEPEeCeUCHNUs
COOBITHH, BEIYUCISATH BEPOSITHOCTU B ONBITAX

C CEepUSIMU CIIyYalHbIX UCIIBITAHUN

OBLLEE KOJIMYECTBO 18
YACOB IIO [TPOTPAMME
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