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OenepanbHas pabouas mnporpamma Mo ydeOHoMy mpeamety «MartemaTuka
(6a3oBbIl ypoBeHb) (mpenMeTHas oOnacth «MatemaTuka U uHGbOpMaTUKay) (manee
COOTBETCTBEHHO — MpOorpamMMa Mo MaTeMaThKe, MaTeMaTUKa) BKIIOYAET MOSCHUTEIBHYIO
3aMUCKY, COJiep)KaHue OOydeHUs, TUIAHUPYEMble PEe3yJbTaThl OCBOCHHS MPOTPAMMBI
[0 MaTeMaTHKe, TEMaTUUYECKOE TUIAHUPOBAHUE.

HHOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o martematuke st oOywarommxcss 5-9 kiaccoB paszpaborana
Ha ocHoBe ®I'OC OOO. B mporpamme mo mMareMaTUKE YYTEHbl MJAEU U MOJIOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoanus B Poccuiickoit deneparmu.

[TpenmMeToM MaTeMaTHKH SBIISIOTCS QYHIaMEHTAIBHBIE CTPYKTYPBI HAIIETO0 MUPA —
NPOCTPAHCTBEHHBIC (OPMBI W KOJMYCCTBCHHBIC OTHOMIECHUS (OT MPOCTCHINHX,
yCBaMBAEMbIX B HEIMOCPEJCTBEHHOM OIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOJAUMBIX
JUTSL Pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaTeMaTHYeCKue 3HaHUS 00CCTICUNBAIOT
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M HCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W UHTEPIIPETALMIO  COIMATBHOM, DKOHOMHYECKOW, TMOJTUTHYCCKOU
uH(OpMaIlMK, al0T BO3MOXKHOCTb BBINOJHATh PACUETHl M COCTABJISATH AJTOPUTMBI,
HaXOAUTh U IPUMEHSTH (POPMYIIbI, BIAJIETh MPAKTUIECKUMU TPUEMaMU FT€OMETPUUECKUX
U3MEpPEHUN M TMOCTPOEHUM, YUTaTh MH(POPMALUIO, MPEJACTaBICHHYIO B BUJE TaOIuII,
auarpaMM M TpaUKOB, KUTh B YCIOBUSX HEOINPEACIEHHOCTH M TOHMMATH
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuenue matemaTuku GopMupyer y 00y4yaromuxcsi MATEMaTUYECKUN CTUITh
MBIIIJICHUS, TIPOSBIISIOMIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOyyatoniuecs
OCBaMBAIOT TAaKUE TMPUEMBI M METOJbI MBIIUICHUS, KaK HHAYKIHUS U JCIyKIus,
000011IeHe U KOHKPETH3allHsl, aHaJIU3 U CUHTE3, KJIacCu(uKamms u CUCTEMAaTHU3aIlus,
abctparupoBanue v aHanorusi. OObEKTHl MATEMATUYECKUX YMO3AKITIOYSHUH, TpaBUIa UX
KOHCTPYHUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTHYECKUX MOCTPOCHUH, CIOCOOCTBYIOT
BbIpaOOTKE yMeHUS (HOPMYITUPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATDH CY)KJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIIIeHHE. M3ydeHne maTeMaTiku obecreurnBaeT
dbopMHUpOBaHUE ANTOPUTMHUYECKON KOMITOHEHTHI MBIITUICHHS M BOCTIUTAHUE YMEHHI
JECUCTBOBATh 1O 3aJlaHHBIM  QJITOPUTMAaM, COBEPIICHCTBOBATH HW3BECTHBIE U
KOHCTPYHUPOBaTh HOBBIE. B npoliecce pemeHus 3aja4 — OCHOBOM yueOHOU JeITeIbHOCTH
Ha YPOKaxX MaTEMATHUKH — PA3BUBAIOTCS TBOPYECKAS M MMPUKIIATHAS CTOPOHBI MBITUICHHS.
OOyuenue maTeMaTuKe MaéT BOZMOXXHOCTh Pa3BUBATh Y O0YJAIOIIUXCS TOYHYIO,
parMoOHANIbLHYI0 U MHPOPMATUBHYIO pPedb, YMEHHE OTOMpaTh Hambojee MOAXOMASIINE
SI3BIKOBBIC, CHMBOJIMYECKHUE, TpadhUueCcKue CPeACTBA I BRIPAKCHUS CYKICHUHN U
HaTJISTHOTO WX TIPEICTABIICHHUS.

[Ipn u3ydeHUM MaTeMaTHUKH OCYILECTBISETCS O0O0IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEWCTBUTEIHLHOCTH, TPEICTABICHUSIMA O MPEAMETE M METOJaX MATEMAaTHKH,
WX OTIIMYNH OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTIX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHNUS] HAYIHBIX M MPUKIIATHBIX 33/1a4.



[IpuoputeTHpIMM 1ENAMH OOyuYeHHs MaTeMmaThke B 5-9 kiaccax SBISIOTCS:
dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX MOHATUN (YUCII0, BEJIMYMHA,
reomeTpuueckas ¢urypa, mepeMeHHas, BEPOSTHOCTb, (GYHKIMS), 0OECHEeYMBAIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs O0OYyJAIOIIUXCS;

MOABEJICHUE OOYYaIOIIMXCsI Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYXKAIOIIETO MHUpa, MIOHUMaHUE MAaTEeMaTUKH KaK 4acTH
00111e# KyJIbTYPhI UETIOBEYECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEW 0O0yyarommuxcs,
MO3HABATEILHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTH MBIILICHHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (QPyHKIMOHAIBHOW MaTEMAaTHYECKONW TIpaMOTHOCTH: YMEHHS
pacro3HaBaTh MPOSBICHUS MATEMAaTUYECKUX MOHSITUH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B PCAIbHBIX JKM3HCHHBIX CUTYAIUSAX U MPU H3YYCHUU JAPYTHUX Y4EOHBIX NMPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QopMyIupoBaTh HX Ha S3bIKE
MaTeMaTHKd ¢ CO3/l1aBaTh MaTeMaTU4YeCKHUE MOJICNH, TMPUMEHSITh OCBOCHHBIN
MaTeMaTHYEeCKUM ammapar JJisg penieHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OcHOBHBIE JIMHUH COJIEPKaHMsI POTPaMMBI 110 MaTeMmaTrke B 5—9 kinaccax: «Hucna
U BBIUUCICHUS», «Anredpa» («AnreOpandeckue BbIpaKEHUs», «YpaBHEHUS U
HEpaBeHCTBaY), «DyHKIUNY, «I eomeTpusi» («I'eomerpuueckue GUrypbl U X CBOUCTBAY,
«3MepeHne TeOMETPUYECKUX BEJIMYHMH»), «BepoATHOoCcTh W crathcTHKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapajuieNbHO, KaXKJas B COOTBETCTBUMU C COOCTBEHHOM JIOTHUKOM,
OJIHAKO HE HE3aBHCHUMO OJHA OT JAPYTOM, a B TECHOM KOHTAaKTE€ U B3aUMOJECHCTBUHU.

Copepskanue mporpaMMbl 0 MaTEMaTUKE, paclpepeEéHHOE MO TojaM O0y4eHHUs,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4TOOBl KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BompocamM  oOydyaromuecs: — oOpalfajauch  HEOJHOKpPAaTHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYeCKUMH MOHATHSIMUA M HaBbIKAMHM OCYUIECTBISIOCH IOCIIEIOBATENbHO U
MOCTYMATEIbHO, C COOMIOACHUEM MPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MAaTEMaTUYECKUX TMPECTABICHUN OO0yYarOImuXCs,
pacmmpss u yriayosss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBUn ¢ ®I'OC OOO MareMartuka SIBISIETCSI O0Os3aTENbHBIM yUe€OHBIM
MpeMETOM Ha YPOBHE OCHOBHOTrO o01miero obpasoBanus. B 5-9 kmaccax mareMmarnka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CJIEAYIOMNX YIeOHBIX KYpCOB: B 5—6 kaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKItOUast 3JIEMEHThl CTATUCTUKHU U
Teopun BepositHocTel) u «l'eomerpus». Ilporpammoil mo MartemMaTHKE BBOJUTCS
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

OO6uiee 4muCIO YacoB, PEKOMEHJIOBAHHBIX ISl M3y4YeHUS] MaTeMaTHUKU (0a30BbIii
YpPOBEHB) Ha ypOBHE OCHOBHOro oOmiero oOpa3oBanus, — 952 gaca: B 5 kimacce —
170 gacos (5 yacoB B Hezeno), B 6 kiacce — 170 gacos (5 9acoB B Hesemno), B 7 Kilacce —
204 yaca (6 yacoB B Hefento), B 8 kiacce — 204 yaca (6 yacoB B Hezel0), B 9 Kiacce —
204 yaca (6 yacoB B HEJIEIIIO).



IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yyenne MareMaTukyd Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAIpPaBICHO
Ha JIOCTIDKEHHE OOYYaIOIMMUCS JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTATOB OCBOCHUSI YUEOHOTO TIPEeMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHUS  NPOrpaMMbl IO  MaTeMaTHKe
XapaKTEPU3YOTCS:

1) maTpHOTHYECKOE BOCIIUTAHUE:

NPOSIBJICHHEM HMHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JTOCTIKEHHUSIM POCCHICKHX MAaTEMaTHKOB M POCCHUHCKOM
MaTeMaTUYECKOW IIKOJBI, K HCIIOJIb30BAHUIO ITHX JIOCTIKEHUH B JPYrUX HayKax H
NPUKIAIHBIX cepax;

2) rpakIaHCKOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00513aHHOCTEN Ipak/laHWHA U pPeasn3alliy ero Impas,
Npe/CTaBIieHneM O MaTeMaTHYeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBJICHHH, MPOIEAYp TPAXKITAHCKOTO 00IIecTBa (HapuMep, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX IMPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM
NPUMEHEHHEM JOCTIDKEHUN HayKH, OCO3HAHHUEM BAXKHOCTH MOPAIBbHO-ITHYECKUX
IIPUHIIMIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIMTAHHE:

YCTAHOBKOM HA AaKTUBHOE Yy4YyacTHE€ B PEIICHUM MPAKTUYECKUX 3ajad
MaT€MAaTHYECKON  HAMpaBJIECHHOCTH, OCO3HAHMEM BaXHOCTU  MAaTEMaTH4YECKOIO
oOpa3oBaHHs Ha MPOTSHKEHWW BCEW JKU3HU NI YCIENHOW TpodeccroHaIbHOM
JESTENPHOCTA W Pa3BUTHEM HEOOXOJAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIWBUIYAIBHOW TPACKTOPHH OOpa30BaHUS W IKU3HEHHBIX ITUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCITUTAHHE:

CIOCOOHOCTHIO K OMOILMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, pPCHICHWH, PACCYKICHHHA, YMEHHUIO BHICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSA:

OpHUEHTALIMEN B JIESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEJACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS YEJIOBEKa, NPUPOJAbI U 0OIllecTBa,
MMOHUMaHHEM MaTEeMaTUYECKOW HayKH Kak c(epbl YeTOBEYECKON JAeSTEIbHOCTH, ITAMOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISl PAa3BUTHUS LWBWIW3ALWH, OBJIAJCHUEM S3BIKOM
MAaTEMAaTHKA U MAaTEMAaTHYECKOW KYJIbTYpPON KakK CPEJACTBOM IO3HAHUS MHUpA,



OBJIAACHHUCM HpOCTefIHJPIMH HaBbIKaMH HCCHGI[OB&T@HBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHHE, (OPMHPOBAHHE  KYJIbTYPbI  310pPOBbS U
IMOLMOHAIBHOIO 0JIAr OOy M :

TOTOBHOCTBIO IPUMEHATh MATEMATUUYECKUE 3HAHMS B HHTEPECAX CBOErO 310POBbS,
BEJICHUSI 3/I0pOBOr0 00pasa >XKU3HHU (3A0POBOE MHUTAHHME, COATAHCHUPOBAHHBIN PEKUM
3aHATHH U OTABIXA, pETryisipHas pu3nveckas akTMBHOCTD), C(OOPMUPOBAHHOCTHIO HaBbIKA
pedrnexkcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKOro >€ IpaBa JApPYroro
YEJI0BEKa;

7) IKOJIOTHYECKOE BOCTIMTAHME:

OpHUEHTAIIMEN HA NPUMEHEHHWE MAaTEMAaTUYECKUX 3HAHUM I pELIeHHs 3a1ad
B 00JIaCTH COXPAHHOCTH OKPY>KaloIIeil cpejibl, TUIAaHUPOBAHUS MOCTYIKOB U OLICHKU UX
BO3MOXXHBIX TOCIEACTBUN JJIi OKpYXalolled Cpelibl, OCO3HAHHWEM TIJI00AIBHOIO
XapakTepa HKOJIOTHYECKUX MPOOJIeM U IMyTeH UX PEIICHHUS;

8) amanTanus K N3MEHSIOIHMCS YCJIOBUSIM CONMAIBLHOW M PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO JESTeIbHOCTh, B TOM YHCIE YMEHHUE
YUUTBCA y APYTHUX JIIOJEH, TpUOOpEeTaTh B COBMECTHOM JESATEIHHOCTH HOBBIE 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTHIO B (POPMUPOBAHUHM HOBBIX 3HAHUM, B TOM 4ucie (HOpMyTupoBaTh
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTaX U SBICHUAX, B TOM YHCIIE paHee HE U3BECTHBIX,
OCO3HaBaTh NeMUIMTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MIaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYaIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIONIUH KOHTPMED, KOPPEKTHUPOBATH TPUHUMAEMBbIEC PEIICHUS
U IeUCTBUS, (OPMYIUPOBATH U OLICHUBATh PUCKHU U TIOCIECTBUA, (POPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIBTATHBI

B pe3ynbrare ocBOCHUS TPOrpaMMBbl IO MAaTEMAaTHUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHus y oOyuatomierocst OyayT chOpMHpPOBAHBI METANpPEIMETHBIE PE3yIbTaThl,
XapaKTepU3yIOIIHecs] OBIAJICHUEM YHHBEPCAIbHBIMUA TO3HABATEIBHBIMU JIEHCTBUIMH,
VHUBEPCATHbHBIMA ~ KOMMYHUKATHBHBIMH ~ JICUCTBHSIMU W YHUBEPCATHHBIMH
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBHUS
ba3oBble JJornyeckue JeMcTBUA:

BBISIBIISITH M XapaKTEpU30BaTh CYIICCTBCHHBIE TMPHU3HAKK MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOIIEHWM MEXAY MOHATUSIMHU, (HOPMYIHPOBATH OMPEACICHUS
TOHATHH, YCTaHABJIMBATh CYIIECTBEHHBIM TMpHU3HAK  KjIacCHU(UKAIIMU, OCHOBAHUS
T71s1 000OIIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOMMOI0 aHAIN3a;

BOCIIPUHUMATh, OPMYITUPOBATH U TPEOOPA30BBIBATE CYKICHUSI: YTBEPAUTEIbHbIE



U OTpUILIATENIbHbIE, €AMHUYHBIE, YACTHBIE U O0IIKE, YCIOBHbIE;

BBIABJIAT MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBI3UM W IPOTUBOPEUMS
B (akTtax, JaHHBIX, HAOMIOJEHUSAX M YTBEPXKIEHHUAX, MpeasiaraTb KpPUTEPHUH
IS BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUH;

J1eJ1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NENYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IOYEHNUHN 110 aHAJIOTUH;

pa3bupaTh J1OKa3aTeNbCTBA MAaTeMAaTHMUECKUX  YTBEPKIEHUH  (psMblE U
OT MPOTHUBHOTO), TMPOBOAUTH CAMOCTOSITEIBHO  HECJOKHBIE  JIOKA3aTeJIbCTBA
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTpaUBaTh AapryMEHTAllUI0, NPUBOJUTH MPUMEPHl HU
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKIACHUS;

BbIOMpaTh cnoco0d pelieHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh Haubosee MOAXOASIINI ¢ YYETOM CaMOCTOSATENBHO BBIJIEIECHHBIX
KpUTEPUEB).

BazoBble ucciaenoBaTebCKHe 1eHCTBHUS:

UCIIOJIb30BaTh BONPOCHI KaK HMCCICIOBATCIIbCKUH HMHCTPYMEHT TO3HAHUSA,
(bopMyITHpPOBaTH BONPOCHI, (PUKCUPYIOIIHNE MPOTHUBOPEYHE, MPOOIEMY, CAMOCTOSITEIILHO
yCTaHABJIMBaTh UCKOMOE M JaHHOE, (hOPMHPOBATH TMIIOTE3y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHEHHE;

MPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIICHHOMY TUIaHY HECJIOKHBIN SKCIIEPUMEHT,
HEeOOJIBIIT0E CCIIEOBaHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MAaTEMAaTHUECKOTO 00BEKTa,
3aBHCHMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSITEIbHO (OPMYNIHpPOBaTh OOOOIIEHUS W BBIBOJBI IO pe3yIbTaTaM
NPOBEAEHHOTO HAOIIOJICHUS, MCCIICOBAHUSA, OI[CHUBATH TOCTOBEPHOCThH MOJIYyUYEHHBIX
PE3yIBTATOB, BEIBOJIOB U 000OIICHHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOIlecca, a TaKKe BBIIBUTaTh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ nundgopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh U M30BITOYHOCTh ~ WMHGOpMAIUM,  JIaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BHIOWpATh,  AHAIM3UPOBATh,  CHUCTEMAaTU3WPOBAaTh W  WHTEPIPETUPOBATH
uHOOPMAITNIO PA3TNYHBIX BUAOB U (POPM MPEICTABICHNUS;

BEIOWpATH (hOpMyY TIpeIcTaBIeHUS HHPOPMAIUN U WILTIOCTPUPOBATH pelIacMbIe
3a/layu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHMBATh HAIEKHOCTH MHPOPMAIIMH TI0 KPUTEPHUSIM, TIPEITIOKCHHBIM yUUTEIIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHMKaTHBHBIC YHHMBEpPCaJbHbIe YUeOHbIC ACHCTBUS:

BOCIIPUHUMATh U (OPMYIHMPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSIMU H
LEeIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkKaThb CBOIO TOYKY 3PEHMSI B YCTHBIX
Y IIUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XO1y PELICHMS 3aa4l, KOMMEHTHPOBATh



[IOJIy4YEHHBIN pE3yJIbTaT;

B XoJe OOCYXJIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOIeMbl, pelIaeMOl 3a/1ayu, BbICKA3bIBATh WJEH, HAICJICHHbIE HA MOMUCK pPEIIEHUs,
COMOCTAaBJSITh CBOM CYXKIEHUS C CYXXIEHUSMHU JPYIMX YYaCTHUKOB JHMAJIOTa,
OoOHapy’KUBaTh Pa3IMYUE U CXOACTBO MO3UIIMI, B KOPPEKTHON (opme pOopMyIHpOBaTh
pa3HoOracus, CBOM BO3paKEHHUS;

MPEACTaBIATh PE3YyJbTaThl PELICHUS 33JauyM, DSKCIEPUMEHTa, HCCIEI0BaHuUsA,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpPaTh (opmMaT BBICTYIUIEHUS C YYETOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMAaHAHOW U MHAUBUAYAIbHON pabOThI
pU pelIeHU YYeOHbIX MaTeMaTHUYECKUX 3a/1a4;

OPUHUMATh 1€Jb COBMECTHOM JIE€SITENbHOCTH, IJIJAHUPOBATh OpPraHU3ALMIO
COBMECTHOW paboThl, pacipenessiTh BUAbl padoT, 10TOBapUBaTHCA, 00CYKIATh MPOLIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYNIOBBIX (opMax paboThl (0OCYXIeHUs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh padOThl U KOOPJUHUPOBATH CBOU
JEUCTBUS C IPYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJla B OOIIUIA
HOPOAYKT IO KPUTEPUIM, CHOPMYIHPOBAHHBIM yUYACTHUKAMH B3aUMOIEHCTBUSI.

PeryasiTuBHbIe YHHBEPCAJIbHbIE Y4eOHbIE HeHCTBUSA
Camoopranusanus:

CaMOCTOSITETTFHO COCTaBIISITh TUIAH, aJlTOPUTM DPEIICHUS 3adadd (WIH ero 4acTh),
BBIOMpATh CIOCOO pemnieHus ¢ Y4ETOM HMMEIONIUXCSA PECYpCoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BapHAHTHI PEIICHUN C yd4ETOM
HOBOU MH(MOpPMAaIIHH.

CaMOKOHTPOJIb:

BIIQJIETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3ynbTaTa
pelieHrs MaTeMaTUYECKON 3aauH;

MpEeABUJIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PELUICHUH 3aJayH,
BHOCUTbh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HANJAEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JACSTEIbHOCTU TIOCTABICHHOM UEIU W
YCJIOBUSIM, OOBSICHATH MPUYUHBI JOCTHXKEHUS WU HEJOCTHXKEHUS LENU, HAXOIUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yabTaThl OCBOCHUSI MPOTPAMMBI MO MATEMaTUKE MPEACTABICHBI
0 rojilaM 00y4YeHHUs B CIAEAYIOUIMX pa3jenax MporpaMMbl B paMKax OTJAEIbHBIX YU4EOHBIX
KypcoB: B 5—6 kiaccax — Kypca «MatemaTtuka», B 7—9 kimaccax — KypcoB «Anredpay,
«I"'eomeTpusi», «BEpOATHOCTD U CTATHCTUKAY.



OEJIEPAJIBHAS PABOYAS ITIPOIT'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

HHOACHUTEJIBHAS 3AIITMCKA

[IpropuTeTHBIMH 1EJIAMH OOyYEHHS MaTeMmMaTHKe B 5—6 Kiaccax SBISIOTCS:
npoaorkeHue GOpMUPOBAHUS OCHOBHBIX MATE€MaTHUYECKUX MOHATHM (YHUCIIO,
BEJIMYMHA, TreoMeTpuyeckas ¢Qurypa), oOecneUuBalOIMMUX MPEEMCTBEHHOCTh U

NEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs 00yUarOIUXCS;

pa3BUTHE MHTEJUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOydarommxcs,
NO3HABATENIbHON AKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUW, HMHTEpECca K H3YyYECHHIO
MaTeMaTUKH;

noJiBeiecHHe OOydYaloIMXCsid Ha JOCTYITHOM [Jisi HHMX YPOBHE K OCO3HAHHIO
B3aUMOCBS3M MAaTEMaTUKHU U OKPYKAOIIETO0 MUPA;

dopMupoBanue (QYHKIIMOHAIBHONW MaTeMAaTHUYECKOM T'PAMOTHOCTH: YMEHUS
pacrio3HaBaThb MaTeMaTHYEeCKHe OOBEKThI B peajbHbIX JKU3HEHHBIX CHUTYyaIUsX,
NPUMEHSITh OCBOCHHBIE YMEHMS JIS PEHICHUS] MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh MOJIYYEHHBIE pPE3YyJbTaThl M OIICHUBaTh HMX HAa COOTBETCTBUE
NPaKTUYECKON CUTYyaIUH.

OCHOBHBIE JIMHHUM COJEpXKaHUS Kypca MaTreMarTuku B 5-6 kjaccax —
apumeTHiecKass U TeoMEeTpUYecKasi, KOTOpbhIE pPa3BUBAIOTCS MapaliedbHO, KaxKaas
B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTroi,
a B TECHOM KOHTAaKT€ M B3auUMOJEWCTBUU. Takxke B Kypce MaTEMaTUKU MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0psl U OMHUCATENbHON CTATUCTHKH.

N3ydenne apudMeTHYEeCcKOro marepuaia HayMHAETCS CO CHCTEMAaTH3allud M
Pa3BUTH 3HAHUN O HATYPAJIbHBIX YHCTIAX, MOTYYEHHBIX HA YPOBHE HAYAJIBHOTO OOIIIETO
oOpazoBanus. [lpu 5>TOM COBEpPIICHCTBOBAHHME BBIYHCIUTEIBHON TEXHUKA U
dbopMupoBaHHE  HOBBIX TEOPETHUECKUX  3HAHMW  COYETACTCI C  Pa3BUTHEM
BBIYHMCIIUTENIBHON KYJNBTYpbl, B YaCTHOCTH C OOyYEHHEM MPOCTEHIINM TpuéMam
MPUKHUJIKA W OLIEHKA pPE3yJIbTaTOB BBIUMUCICHUN. VI3ydyeHHEe HaTypalbHBIX YHCEIN
MPOJI0IDKAETCS B 6 Kilacce 3HAKOMCTBOM C HAYaJbHBIMH MOHATUSAMH TE€OPHH JIETUMOCTH.

Hauvaino n3zy4denus: 0ObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo
MIEPBBINA ATANl B OCBOCHUH APOOEH, KOT1a MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
MOHATUSAMU TeMBI. [Ipr TOM paccMOTpeHrne OOBIKHOBEHHBIX APOOEH B TOJTHOM 00BEME
MPEALIECTBYET U3YUECHHIO IECITUYHBIX TIPOOEH, YTO LEIECO00Pa3HO ¢ TOUKH 3PEHUS
JIOTUKH U3JI0KEHUS YMCIOBOM JIMHUU, KOT/la IIpaBuia AEHCTBUN C IECITUYHBIMU
IpOoOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMU QJIITOPUTMAMU BBHITTOJIHCHUS JEHCTBUN
C OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JECATUYHBIMU APOOSIMHU PACIIUPUT
BO3MO>KHOCTH JIJIs1 IOHUMAaHUST 00YYaIOIUMUCS MPUKIATHOTO IPUMEHEHUSI HOBOM
3alUCH MPU U3YYEHUU JIPYTUX MNPEIMETOB U MPU MPAKTUYECKOM HCIOJIH30BAHUU.
K 6 kiaccy oTHec€H BTOpOH ATamn B U3y4EHUU APOOEH, Ie IPOUCXOAUT
COBEPIIICHCTBOBAHUE HABBIKOB CPABHEHUS U IIpeoOpa3oBaHus 1po0eil, 0CBOCHHE HOBBIX
BBIYUCIIUTENBHBIX aJTOPUTMOB, OTTAUMBAHHE TEXHUKHU BBIUHMCIICHHI, B TOM YHCIIE
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3HAQYCHUN BBIPAKEHUM, cOJepkKalluX W OOBIKHOBEHHBIE, U JECATUYHBIE JApoOH,
YCTAaHOBJICHHUE CBS3EU MEXIy HUMHU, pACCMOTPEHHE MPUEMOB pElICHU 3a/1ad Ha ApoOou.
B navane 6 kiacca mpoucXoAuT 3HAKOMCTBO C OHSITUEM MPOLEHTA.

Oco0eHHOCTHIO U3YUYECHUS MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCEIT SIBJISIETCS TO, UTO
OHM TaK>K€ MOT'YT pacCMaTpUBaThCSl B HECKOJIBKO ATanoB. B 6 kiiacce B Havasie u3yueHus
TeMbl «IloJ1I0KUTENbHBIE U OTPULIATENIBHBIE YUCTIA» BblesAeTcs noarema «Llenbie unciay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTPULATEIBHBIMH YUCIAMH M JICUCTBUSIMHU
C TIOJIOKUTENbHBIMUA U OTPULIATENIBHBIMU YHCIAMU MPOUCXOIUT HA OCHOBE COMIEPKATEIBHOTO
MoJIX0/a. DTO MO3BOJISIET HA IOCTYITHOM YPOBHE MMO3HAKOMUTDH 00 yUJaIOIIUXCSl MPAKTUYECKU
CO BCEMU OCHOBHBIMHM TMOHATHUSIMU TE€MbI, B TOM 4YHUCJI€ M C MpPaBUIAMH 3HAKOB
IPU BBITIOTHEHUU aprUPMETUIECKUX JAeHCTBUH. M3ydueHne paroHaIbHBIX YHCET Ha TOM HE
3aKOHYMTCSI, @ OYJIET MPOJIOKEHO B Kypce anreOpsl / Kiacca.

[Ipu oOydeHuM pemeHur0 TEKCTOBBIX 3aJad B 5-6 Kjaccax HCHOIb3YIOTCS
apudmeTrueckrue npuémel pemieHus. [Ipu oTpaboTKe BHIYHUCIUTEIBHBIX HABBIKOB B 5—6
KJIaccax paccMaTpUBalOTCSl TEKCTOBBIC 3a/]a4d CICIYIOIINX BUOB: 3aJ]a4l Ha JBUKCHUE,
Ha YaCTH, Ha MTOKYIKH, HAa paboTy U MPOU3BOJAUTEIIBHOCTh, HA TIPOIICHTHI, HA OTHOIIICHUS
u nponopruu. OOydaroniecs 3HAKOMATCS C MpuéMaMy pElIeHUs 3ajad nepedopom
BO3MOJKHBIX BapHUAHTOB, ydarcs padotath ¢ mHGOpMAIMEl, MpeICcTaBICHHON B ¢opme
TaOJIUI WU TUarpamM.

B mporpamme yuyebHOro kypca «MatemaTHka» MpeaycMOTpeHO (opmMupoBaHue
IPOIEEBTUYECKUX anredpandeckux MpeacTaBieHuil. bykBa kak CHUMBOJ HEKOTOPOTO
yuciaa B 3aBUCHMOCTH OT MaTEMaTUYECKOTO KOHTEKCTa BBOAMUTCS IIOCTEIEHHO.
bykBeHHasi CHMBOJMKa IMIMPOKO HCHOJB3YETCS MPEXKAEC BCEro s 3alucH OOIINX
YTBEPKJICHUHN U IPEATIOKEHU, (POPMYJI, B YACTHOCTH JIJISl BEIUUCIICHUSI T€OMETPHIECKUX
BEJIMYMH, B KAUECTBE «3aMECTUTENS» YHCIIA.

B mporpamme yuebHoro kypca «MaTemaTuka» TpENCTaBlICHA HAarJIsAIHAS
reOMETpHs, HANpPaBJICHHAs HAa Pa3BUTHE OOPA3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, N300Pa3UTEIBHBIX YMEHUN. DTO BAXKHBIN dTall B M3YYCHUH T€OMETPHH,
KOTOpPBIA  OCYLIECTBJISICTCSI HA  HAIVIIAHO-IIPAKTUYECKOM  yYpOBHE,  OIUPAETCs
HAa HaMIIHO-00pa3HOEe MbIIIeHHe oOydJarommxca. bomnbimas poiab  OTBOAMUTCS
MPAKTUYECKOMN JeATETBHOCTH, OMBITY, SKCIIEPUMEHTY, MoJieTupoBanmio. O0ydaromuecs
3HAKOMSTCS C TE€OMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B TPOCTPAHCTBE, C HMX
MPOCTEUITUMU  KOHPUTYpAIUsIMU, ydaTcs H300pakaTh WX Ha HEIWMHOBAHHOW W
KJIeTYaTOM Oymare, pacCMaTpuBalOT MX MpocTeiine cBoicTBa. B mpoliecce n3yueHus
HarJIsiIHOM T€OMETPUM 3HAHUS, MOJy4YeHHbIE OOYyYalolIUMHCS HA YPOBHE HA4YalbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHo yaeOHOMY TJIaHy B 5—6 Kilaccax M3ydaeTcss HHTETPUPOBAHHBIN MPEIMET
«MartemaTuka», KOTOpPbIM BKJIIOYaeT apu(PMETHUYECKUN MaTepuanl M HarJsIHYIO
TEOMETPUIO, & TAKXKE MPOMNEAECBTUUECKUE CBEACHUS U3 aireOpbl, SJIEMEHThl JOTUKH U
Hayasa OonucaTeIbHON CTaTUCTUKHU.

OO6uiee yncno 4acoB, PEKOMEH/IOBAHHBIX JIJIs1 M3y4eHUs] MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 gacos (5 gacoB B Hezento), B 6 kiacce — 170 gacoB (5 4acoB B HeIe0).
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COIAEPKAHUE OBYYEHUA
5 KITIACC

HartypaabHble 4ncia U HYJIb
Harypanbnoe wuucno. Psg HarypampHbix umcen. Yucno 0. HW3oOpaxenue

HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOM (YUCIOBOM) PSIMOM.

[To3uunoHHass cucTeMa CUMCIEeHUA. Pumckas HyMepaluss Kak IOpuMep
HETO3UI[MOHHON CUCTEMBI CUMCIIEHUS. JlecATUUHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHME HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPaJbHBIX YHCEN C HYJEM.
CrniocoObl cpaBHeHUs. OKpYTIeHUE HATYPaIbHBIX YHCEIL.

Ciio)keHne HaTypalIbHBIX YHCEJ, CBOMCTBO HYJISI IIPU CJIOKEHUU. BhluuTanue kak
JefcTBUE, O0OpaTHOE CJIOKEHHI0. YMHOXKEHUE HATypajdbHBIX YHCEN, CBOMCTBA HYJS U
€IUHUIIBI TP yMHOXeHuu. JleneHue Kak JeUCTBHE, OOpaTHOEC YMHOXEHHIO.
KomnioneHTs! neiicTBUi, CBsI3b M1y HUMH. [IpoBepka pe3ynbTaTa apuMEeTUIECKOTO
neictBusi. llepemecTuTenbHOEe M COYETaTeNbHOE CBOMCTBA (3aKOHBI) CIIOKEHHS |
YMHO>KEHHS, pacCIpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB JIsi 00O3HAYEHUS HEM3BECTHOTO KOMIIOHEHTA W 3aIlUCU
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

Jlenurenu U KpaTHBIE YHCIIA, Pa3JI0KEHUE HA MHOXUTENU. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKOM.

CreneHp ¢ HaTypaJbHBIM NOKa3aTeleM. 3allUCh YMCIa B BUAE CYMMBI pa3psIHBIX
CJIaracMaiX.

HucnoBoe BbIpakeHUE. BblunciieHWe 3HAYEHUN YHUCJIOBBIX BBIPAKEHHH, MOPSAOK
BBIIIOJIHEHUSI JEUCTBUM. lcnonp30BaHME NpPU BBIYUCICHUSAX MEPEMECTUTEIBHOIO H
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXEHUS, pPaCIpeeNUTEIbHOIO
CBOMCTBA YMHOKECHHS.

Jpoon
[IpencraBnenne o ApoOH Kak crocode 3amucu 4acTd BeMHMIUHBI. OOBIKHOBEHHBIC

npo6u. I[lpaBunbHble W HempaBWibHBIE ApoOu. CMemaHHas apoOb, MPEICTaBICHHUE
CMEIIaHHOW ApoOW B BHUIEC HENPABUIBLHOW ApOOM M BBIIEIECHUE IIEJION YacTH YHUCIIa
W3 HempaBWIbHOU npobu. M3o0paxenue npoOeld TOYKaMU Ha YHCIOBOH MPSIMOIA.
OcHoBHOe cBoiicTBO apobu. Cokpamienue apo6eit. [IpuBegenue apodbu K HOBOMY
3HameHarento. CpaBHEeHHE IpoOei.

CnoxeHnue W BblYMTaHUE JpoOeil. YMHOXEHUE U JAejieHue ApoOed, B3auMHO-
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eoro u 1eioro Mo ero YacTH.

Hecatuunas 3anuck JapoOeit. IlpencraBienue aecaTudyHod JpoOW B BHUJE
O0OBbIKHOBEHHOM. M300pakeHne NEeCATUYHBIX APOOEH TOUYKAMHU Ha YHCIOBOM MPSIMOM.
CpaBHeHUE JECATUYHBIX IpOOEi.

ApudmeTtnyeckue ACUCTBUS C JECATUUHBIMU Apo0siMu. OKpyTriaeHue eCITUUHBIX
TPOOEH.
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Penienue TeKCTOBBIX 33124

Periennie TekcTOBBIX 3aiad apudmeTudeckum crnocoOoM. PerieHue g0ruyeckux
3amad. PemieHue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. lcrmonb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOIUI] U CXEM.

Pemenue 3anay, copepkamx 3aBUCUMOCTH, CBA3bIBAIOIINE BEIUYUHBI: CKOPOCTH,
BpEMs, pACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTh. EIWHULBI M3MEPEHUS: MAaCCHI,
00bEMa, 1IEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3h MEXKAY €AUHUIIAMH U3MEPEHUS
Ka)XII0U BEJIMYUHBI.

Perienrie o0CHOBHBIX 3a7a4 Ha IPOOH.

[IpencraBnenne JaHHBIX B BUJI€ TAOJIHI], CTOJIOYATHIX TUArpamMM.

Harasanas reomerpus

Harnsanueie npencraBieHuss o purypax Ha IUJIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
JIy4, yroJ1, JIOMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpyT. Yrou. [Ipsmoi, ocTpbli, TyIou
U pa3BEPHYTHIN YTJIbI.

JInuHa OTpe3Ka, METPUYECKUE €AUHULbI IIUHbL. [[IMHA JIOMaHOW, NEpUMETP
MHOTOyroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbIO0 TPAHCIIOPTHUPA.

Harnanuele npencrtaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYP.

N3o6paxxenue ¢uryp, B TOM uuciae Ha kieryatod Oymare. I[loctpoenue
KoH(pUryparui u3 yacted mpsaMou, OKpyKHOCTH Ha HEJTMHOBAHHOM U KJIeT4aTol Oymare.
Hcnonp3oBaHue CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp IPSMOYTOJIbHUKA U MHOT'OYT'OJIBHUKOB, COCTaBJICHHBIX
U3 TPSMOYTOJIbHUKOB, B TOM 4YHCJe (UTyp, HM300pKEHHBIX Ha KJIeT4aToW Oymare.
Enununel uamMepeHus miomaim.

Harnsansele mpencraBieHus O NPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M300paxxeHrne npocTednx MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamienenunena. Co3ganue Mojeiaeii MHOTOTPAaHHUKOB (K3 Oymard,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MAaTEPUAIIOB).

O06BEM npsAMOYTOIBHOIO Mapaienenumnesa, kyoa. Ennnuie uamepenus oobéma.

6 KJIACC

HartypaabHble unciia

ApudmeTrndyeckne MEUCTBUS C MHOTO3HAYHBIMH HATYpPaTbHBIMH YHCIIAMHU.
UucnoBbie BBIPAKEHUS, MOPSAOK JEHCTBUM, MCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
MIPU BBIYUCICHUSAX TNEPEMECTUTEIBHOTO M COYETATEIBHOTO CBOMCTB CIIOKECHUS U
YMHOKEHUS, PACIpPEICIUTEIBHOTO CBOMCTBA YMHOKEHUSA. OKpYIJIe€HHE HATypaIbHBIX
quces.

JlenuTenu ¥ KpaTHbIE YKCIIa, HAMOOIBIIUN OOUIMI AEIUTENb U HAUMEHbIIIee o011ee
KpaTHoe. JleaMMOCTh CyMMBI U ITPOU3BENCHUS. JeneHne ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JpoOU, COKpalieHue ApoOeH.

CpaBHeHUE U ymnopsaoyMBaHuEe JpoOel. PemieHwe 3amady Ha HaxXOXKIEHUE YaCTU
OT LEJOro W UEeJIoro mo ero 4vactu. [[poOHoe uMcio Kak pe3yiabTaT JeeHHS.
[IpencraBnenue AecATUYHOM JapoOU B BHUJAEC OOBIKHOBEHHOW APOOM M BO3MOXKHOCTh
MpeacTaBlieHus OOBIKHOBEHHOW ApoOM B BUAe nAeciaTHUUHO. [lecsaTuunble apodu u
MeTpuueckas cucrema Mmep. Apu@MeTHdYecKue JIEeWCTBUS W YHUCIOBBIE BBIPAKECHMUS
C OOBIKHOBEHHBIMH U IECITUYHBIMU APOOSIMHU.

OtHowenue. Jlenenue B JaHHOM oTHoleHuu. Macmtad, nponopuus. [Ilpumenenue
OPOMOPLUHA NMPHU PELICHUH 3a/1ay.

[lonsiTue mnpoueHTta. BeluncieHne mpoLEeHTa OT BEJIMYMHBI M BEJIMYUHBI MO €&
OpOLEHTY. BbIpakeHWe TMNpOIEHTOB JAECATUYHBIMU JApoOsimu. Pemenue 3amau
Ha TPOLEHTHI. BoipaxkeHne OTHOIICHHS BETUYHH B MPOIICHTAX.

IHonoxuTeabHbIe H OTPULATEIbHBIE YHCJIA

[lonoxurenbHble W OTpUUATENbHbIE uyMcHa. llenble yucna. Monayne uyucina,
reoMeTpuiecKas MHTeprpeTanus Moayis yncia. M3o0paxeHue yncen Ha KOOPAUHATHOM
npsimoii. UucioBble npomexyTku. CpaBHeHue uucen. Apudmerndeckue IeUCTBUS
C MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU YHUCIAMH.

[IpsMoyronpHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH.  KoopauHaTel TOYKH
Ha IJIOCKOCTH, abciucca U opaunHara. [loctpoeHue Toyek U GUryp Ha KOOPAWHATHOMN
IJIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OyKB Il 3alIMCH MaTeMAaTHYECKUX BBIPOKCHHH W MPEIJIOKCHUH.
CroiicTBa apudmeTHdeckux JeUCTBUNA. bByKBEHHBIC BBIPOKCHHS U  YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBIE pAaBEHCTBA, HAXOXKJIECHHE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyINbl MEpUMETpa W IUIOMIAAU MPSMOYTOJbHUKA, KBaapara, oObEMa
napajienenunena u Kyoa.

Penienne TekCTOBBIX 32124

Pemenre TEeKCTOBBIX 3aj1ad apu(pMETHUYCCKUM CIIOCOOOM. Permrenue mormueckux
3a1a4. Pemrenue 3a1au mepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, coaeprKaiinx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEMS, paCCTOSIHUE, IIEHA, KOJTUYECTBO, CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMs, 00BEM
paboTel. EquHUIIBI U3MEPEHHUS: MACChl, CTOMMOCTH, PAaCCTOSIHUSA, BPEMEHH, CKOPOCTH.
CBs3b MEXAY €AMHUIIAMU U3MEPECHUS KaXKIOM BEITMYMHBI.

Pemenve 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPIIMOHAIBLHOCTHIO BEJIWYUH,
MPOIEHTAMU;, PEIICHNE OCHOBHBIX 3aJ1a4 Ha APOOU M TIPOIICHTHI.

Ouenka W TPUKWIKA, OKpyrjieHue pesyabrata. CocTaBieHHe OyKBEHHBIX
BBIPAYKCHHUH O YCIOBUIO 3a71aUH.

[IpencraBneHne MOaHHBIX C TIOMOIIBIO Tabmuiy u guarpamm. CronddaThie
JMarpaMMbl: YT€HUE U TOCTpoeHHe. UTeHrne KPYroBbIX THarpaMM.
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Harnsianas reomerpus

Harnsnabie mpeacraBiaeHus o GuUrypax Ha IJIOCKOCTH: TOYKa, MPsSMasi, OTPE3OK,
Jyd, yroJjl, JIOMaHas, MHOTOYTOJIbHHUK, YETHIPEXYTONbHUK, TPEYTOJbHUK, OKPY>KHOCTb,
KpyT.

B3aumHoOe pacmoioKeHHe IBYX MPSMBIX Ha TJIOCKOCTH, MapaUIeNIbHBIE MPSMEIE,
MIEPICHANKYJIIPHBIC IPSIMBIC. MI3MepeHne pacCTOSTHUI: MKy ABYMsI TOUKAMH, OT TOYKH
710 TIPSIMOM, JIJTMHA MapIIpyTa Ha KBaJAPAaTHOMN CETKE.

N3mepeHne W TOCTPOSHWE VIJIOB C TIOMONIBIO  TPAaHCIOPTHpA. Bumbl
TPEYTOJLHUKOB: OCTPOYTOJIBHBIN, MPAMOYTONBHBIN, TYHOYTOJbHBIN, PaBHOOCIPEHHBIH,
paBHOCTOPOHHMH. YeThIPpEXYTOMLHUK, IPUMEPHI YETHIPEXYTOIBHUKOB. [IpsIMOYTOJIEHUK,
KBaJIpaT: MCIOJb30BaHUE CBOWCTB CTOPOH, VIJIOB, JuaroHanedd. I3o0paxxeHue
TCOMETPUYCCKUX (UTYp Ha HEJIMHOBAaHHOW Oymare C WCIOJb30BAaHUEM IHPKYJIS,
JUHEHKH, YTObHUKA, TpaHCTIOPTUpA. [locTpoeHHsI Ha KiieTdaToi Oymare.

[lepumeTtp MHOTOyroNbHMKA. [lOHATHE TUTOMAAM (DUTYPBI, €AUHHUIIBI U3MEPEHUS
wionaau. [TpubnmxéaHoe n3MepeHue iomaan Guryp, B TOM YKclie Ha KBaJpaTHOMN
cetke. [TpubamkEHHOE U3MEPEHHE ITTUHBI OKPY>KHOCTH, TUTIOIIIH KpyTa.

CuMMeTpus: IICHTpajbHas, OCeBask U 3€PKAIbHASI CAMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsanselie npenctaBieHus 0 MPOCTPaHCTBEHHBIX (pUTypax: napaieiaenumnes, Kyo,
npu3Ma, TUpaMuaa, KOHyC, WIMHIP, map u cepa. M3o06paskeHre mpocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMH Ipa U KoHyca. Co3anue Mojienei
IPOCTPAHCTBEHHBIX GUTYp (M3 Oymaru, MpoBOJIOKH, IJIACTHIINHA U IPYTUX MATEPHUAIIOB).

[lonsitue oO0BEMa, eauHHIBI U3MepeHUus o00bEMa. OOBEM NIPSIMOYTOIBHOTO
napaJjuiesiernurena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeaqmeTHple pe3ynbTaThl OCBOCHHS MIPOrpaMMBI  y4eOHOTO Kypca K KOHILY
oOydeHus B S Kjacce:

Yucuaa 1 BBIYUCICHUS

[lorumaTe ¥ MPaBWIBHO YHOTPEOJATh TEPMHHBI, CBS3aHHBIE C HATypalbHBIMU
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh W YNOPSAJOYMBATH HATYpaJIbHbIE UYKCIA, CPABHUBATh B MPOCTEUIINX
ci1y4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTH TOYKY Ha KOOPJMHATHOW (YMCIIOBOM) MPSIMOM C COOTBETCTBYIOIINM €
YUCJIOM W M300pakaThb HATypajbHbIE YMCJIA TOYKAMU HA KOOPJIWHATHOM (YHCIIOBOIN)
MPSMOM.

Boinonusate  apudmMeTrnueckue  JEWCTBUS € HATypajJbHBIMU  YHCIIAMH,
C OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEHIINX CIydasiX.

BbINOTHATS IPOBEPKY, TPUKUIKY PE3yJIbTaTa BEIYUCICHUH.

OKpyrJsITh HATypaJibHbIC YUCIIA.
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Penienue TeKCTOBBIX 33124

Pemate TekcToOBBIE 3aMaud  apu(PMETHUYECKUM CIIOCOOOM U C  TOMOIIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO TIepedbopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3agaumn, comgepxaniye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUUYUHBI: CKOPOCTb,
BpEMSl, PaCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonw3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJWIbl, 0003HAYCHUS TMPU PEUICHUU
3ajad4.

[Tonb30BaThCd OCHOBHBIMU €IMHUIIAMU W3MEPEHUS: ILI€HBI, MAcChl, PaCCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €AUHUIIbI BETUUNHBI Uepe3 ApPYyTrUe.

W3Bnekarh, aHamM3UpoOBaTh, OLECHUBATH HWH(OpMANHIO, MPEICTABICHHYIO
B TabJyuile, Ha CTOJIOYATOW aUarpamMme, MHTEPHPETUPOBATh MPEACTABICHHBIC JTaHHbBIC,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpus

ITonp30BaThCs TEOMETPUYECKUMHU MTOHATUSAMU: TOUYKA, IIpsAMasi, OTPE30K, JIyd, yrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHUPA, HMEIOMHUX (Hopmy
U3yYEHHBIX T€OMETPUUYECKUX (DUTYP.

Hcrnonp30BaTh TEPMUHOJIOTHIO, CBSA3aHHYK0 C yIJIAMM: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAaMH: YIoJI, BEpIIMHA, CTOPOHA, JUAaroHallb, ¢ OKPYKHOCTBIO: paauyc,
JUaMeTp, LEHTP.

N300paxaTh U3yuyeHHbIE FreoOMeTpuUecKue (PUrypsl Ha HETMHOBAaHHOW U KJIeTYaTON
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomute nuuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO

JIMHEUKH, CTPOUTH OTPE3KU 3aJaHHOU UIMHBI; CTPOUTH OKPY>KHOCTb 3aJaHHOTO paaunyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSAMOYIOJIBHMKA, KBajapara Uil HX
[IOCTPOCHHUS, BEIYUCIICHU IIIOIIAAU U IIEPUMETPA.

Bbluncnsate mepumerp U IUIOUIaAb  KBajapaTa, MpsIMOYTOJIbHHUKa, QUryp,
COCTaBJICHHBIX U3 MPSAMOYTOJBHUKOB, B TOM YHCIIe PUTYp, N300pakEHHBIX Ha KJIETYATOM
Oymare.

Ilonp30BaTbCs OCHOBHBIMM METPUYECKMMM E€IMHHUIIAMU W3MEPEHHs [UIMHBI,
IJIOIIAY; BBIPAXKaTh OJHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

PacriozHaBaTh mnapasuienenunen, KyO, HCIONb30BaTh TEPMHUHOJIOIHMIO: BEPLIMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEPEHUS Napajlieenunena, Kyoa.

Beruncnare 00b€M  KyOa, mMmapamienenunena I0 33JaHHbIM — U3MEPEHHUSIM,
M10JI30BAaThCS €UHULIAMU U3MEPEHUs 00bEMa.

Pemrate HecOXHBIE 3aladyd  Ha U3MEPEHUE TE€OMETPUYECKUX  BEJIMYHH
B IPAKTUYECKUX CUTYaLUSX.
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[IpeamerHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOrOo Kypca K KOHILY
oOydeHus B 6 kiacce:

Yuciaa 1 BBIYUCTCHUSA

3HaTh W IIOHUMAThb TEPMHUHBI, CBA3AaHHBIC C pA3IMYHBIMM BUJAMU YHUCEN U
crnocobaMu UX 3aluCH, NEPEXOJUTh (€CIM 3TO BO3MOXKHO) OT OAHOW (hOpMBI 3amucu
YHUCIia K IPYromu.

CpaBHUBATbH U yIIOPSA0YMBATH LENbIE UNCIIA, OOBIKHOBEHHbIE U JECATUUHBIE IPOOH,
CpPaBHMBATh YUCJIa OJHOI'O U PA3HBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBIL, apudMeTHuecKre AeicTBUsS
C HATYpaJIbHBIMU M LEJIbIMU YHUCIaMH, OOBIKHOBEHHBIMH W JIECSTHUUYHBIMU ApPOOSIMHU,
IIOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIIAMMU.

BpluncnsaTh 3HaYCHUS YUCIOBBIX BBIPAKEHUM, BBINOJHATH NPUKUJIKY U OLEHKY
pe3ynbTata BBIYHCICHUM, BBIMOJIHATH MNPEoOpa3oBaHUs  YHUCIOBBIX  BBIpAXXEHUH
Ha OCHOBE CBOMCTB apu(METUYECKUX JACHCTBUIA.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOW MPSAMOUN C COOTBETCTBYIOUIUM €U YMCIIOM U
M300pakaTh YKMCIIa TOYKaMU Ha KOOPAUHATHOMN NMPAMON, HAXOAUTh MOTYJIb YHCTIA.

COOTHOCUTBH TOYKH B IPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyIJIATh 1ieJIble YHucia U IeCATUYHbIE JPOOH, HAXOAUTh NPUOJIMKEHUS YUCEIL.

YucsioBble U 0yKBeHHbIE BHIPAKEHUS

[lonumaTe W ynoTpeONATh TEPMHUHBI, CBSI3aHHBIC C 3aMKHCHI0 CTENEHU YHCIIA,
HAaXOAUTh KBagpaT W KyO 4YHCIA, BBIUMUCIATH 3HAYEHUS YHUCIOBBIX BBIPAKEHUM,
CoJIepKaIllUX CTETICHH.

[Tonb3oBaThCs TpPHU3HAKAMH JEIMMOCTH, PACKJIAJbIBaTh HATypalbHbIE YHCIIA
Ha TPOCTHIE MHOKHUTEIIH.

[Tonbp3oBaThCS MacITaboM, COCTABISATh MPOTIOPIIUU U OTHOIICHHS.

Hcnonb3oBaTh OYyKBBI JJis O0O3HAYEHUS YHCEN TMPU 3aIMUCH MATEMaTHYECKUX
BBIPKEHUM, COCTaBIATH OYKBEHHBIC BBIpOXECHHS U (HOPMYJbl, HAXOAWTh 3HAUCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISIS HEOOXOIMMbIE TTOICTAHOBKHU U TIPE0OPa30BaHUSI.

Haxonuth HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemmenne TeKCTOBBIX 3a7a4

PemmaTe MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4M ApU(DMETHUECKUM CIIOCOOOM.

Pemiaty 3amauu, CBA3aHHBIE C OTHOIIEHUEM, MPOMNOPIMOHAIBHOCTHIO BEJIWYHUH,
MPOLIEHTaMU, pelIaTh TP OCHOBHBIE 3a/1a4d HA JPOOU U MPOLICHTHI.

Pemiats 3amaum, couepxaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpEMsl, pacCTOSHHE, II€HA, KOJIUYECTBO, CTOMMOCTbH, IPOU3BOJUTEIBLHOCTb, BpEMS,
o0béMa paboOThl, HUCMONB3YSd apuPMEeTUYeCKHe JCUCTBUSA, OIEHKY, MPUKHUIKY,
MOJIb30BATHCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOLIUX BEJIUYMH.

CoctaBiisiTh OyKBEHHBIE BBIPAKEHUS IO YCIOBUIO 33/1a4U.
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W3BnekaTe HHPOpMALIKIO, TPEICTABIECHHYIO B TA0IMIIAX, HA IMHEHHON, CTON0YaTOM
WIM  KPYyroBOll  AuarpaMMax, HWHTEPHPETUPOBATh  MPEACTABICHHbIE  JaHHbBIE,
HCIIOB30BaTh JAHHBIE IIPU PELICHUH 3a1a4.

[IpencraBnarh HWHPOpPMALMIO C TOMOUIBIO TaOJML, JUHEHHOW W CTOIOYATOM
uarpamm.

Harusanas reomerpus

[IpuBonuTh mNpUMEPHl OOBEKTOB OKPYIKAIOIIETO MHUpPA, HMEIOMHX (opMy
U3YYEHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX (QUTYD.

N300paxkaTh ¢ MOMOIIBbIO TUPKYJISA, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOU U
KJeT4aTol Oymare M3ydeHHbIE IUIOCKHE TeoMeTpuueckue (Urypbl U KOH(UTYpaluu,
CUMMETpPUYHBIE (DUTYPBHI.

[Tonb30BaThCS TEOMETPUUECKUMHU TMOHATUSIMHU: PAaBEHCTBO (GUTYp, CUMMETpHS,
UCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3AHHYKD C CHUMMETPHUEN: OCb CHUMMETPHUH, LEHTP
CUMMETPHU.

HaxonuTe BETMYHUHBI YTII0B U3MEPEHHUEM C ITOMOIIBIO TPAHCIOPTUPA, CTPOUTD YTIJIbI
3aIaHHOM BEJIMYMHBI, IMOJIb30BATHCS IMPU PEIICHUU 3aJad TpagyCHOM MEpoul YIJjoB,
pacro3HaBaTh Ha YepTekKax OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbL.

Beluncnate  OIuMHY  JIOMAHOW, IEpUMETP MHOTOYTOJBbHHUKA, I0JIb30BaThCs
EAVHHUIAMH HU3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IWHHUIIBI MU3MEPEHUS JJIMHBI 4epe3
Ipyrue.

Haxonuth, ucnonb3yss 4epTEXHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXKAY ABYMs
TOYKAaMH, OT TOUKH JI0 MPSAMOM, JUIMHY IIYTH Ha KBaJPAaTHOM CETKE.

Boruucnsars minomanas GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCTIOIh30BATh
pazOueHne Ha  TOPSIMOYIOJIBHMKH, HA  paBHble  (QUTYpPBl,  JIOCTpauBaHHE
0 TPSMOYIOJIbHUKA, IOJb30BaTbCS OCHOBHBIMU €IMHULAMU H3MEpPEHUsS IUIOLIAJIH,
BBIpaXKaTh OJHU €AVHULIBI U3MEPEHUS IUIOIIAN Yepe3 APYTHE.

PacriozHaBaTh Ha MOAENAX W U300PKECHUSAX MHUPAMUIY, KOHYC, IIWJIMHJIP,
MCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxkath Ha KJIeTYaTOM OyMare mpsMOYTOJIbHBINA MapalIe/IeTUIIe].

Boluncnsate 00BEM MPSAMOYTOJIBHOTO Mapajijieienumena, KyOa, I0Ib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUs 00bEMa;

Pemiate HecnokHbplE 3aJa4ud  HAa HAXOXKICHUE TE€OMETPUYECKUX BEJIUYUH
B PAKTHUYECKUX CUTyaLHSIX.
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denepanpHas pabouas nporpamma | Marematrka. 5-9 kinaccel (0a30BbIil yPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHUE

5 KUIIACC
HanmenoBanue paznena |KonmyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Tembl) Kypca 4acoB coziep>KaHue
HatypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATyPAJIbHbIC YHCTIA;
JleiicTBuUS ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHHS. | MPeAIaraThb M 00CYKIaTh CIOCOOBI YIIOPST0UMBAHUS YHUCET.

quCJIaMH

Psn HaTypanbHbIX
YUCEl.
HarypanpHsbiii psn.
Yucno 0.
HatypainbHsle uncna
Ha KOOPAMHATHOMN
PAMOM.
CpaBHeHue,
OKpYIJICHUE

HaTypaJbHbIX YUCE.

ApudmeTrueckue
JICUCTBUS

C HaTypaJbHBIMHU
yruciiaMu. CBOMCTBA
HYJISI TIPU CII0KEHUU
1 YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUHU.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTHb KOOPIUHATHI
TOYKH.

HccaenoBaThb cBOICTBAa HATYpaIbHOTO psifa, uncen O u 1
IIPU CJIOKEHUH U YMHOKECHUU.

Hcnmonb30BaTh NPABUJIO OKPYTJIEHUS HATYPAJIbHBIX YUCEN.
BoinoausaTs apudpmMernyeckue JeMCTBUA C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAUYEHUS YACIOBBIX BbIPAXKEHUIN

CO CKOOKaMu U 6€3 CKOOOK.

3anuchbIBaTh POU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIECHU, NCIO0JIb30BATh TEPMHUHOJIOTMI0 (OCHOBAHHUE,
MOKa3aTeNb), BHIYUCIATH 3HAYEHHUS CTCIICHEH.
BbINOJIHATH NIPUKUAKY M OLEHKY 3HAYEHHUN YUCIOBBIX
BBIPOKCHUH, MpeJIaraTb 1 NPUMEHATh NPUEMbI IPOBEPKH
BBIYHCJICHUM.

HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeENbHOE CBOMCTBO YMHOKEHUS; GOPMYJIUPOBATH
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IIepemecturenbHOe
1 COYEeTaTEeIIbHOE
CBOMCTBA CIO0KECHHUS
U YMHOKCHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHHUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHue uncia
Ha MHOXXUTECIIU.
Jlenenue

¢ octatkoM. [IpocTbie
1 COCTaBHBIE YHCIIA.
[Ipu3naku
JIEIUMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
ITOKa3aTEJIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHM.
PenieHne TEKCTOBBIX
3aJla4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPeoOpa30BaHUs YUCIOBBIX
BBIPA)KEHU HA OCHOBE CBOMCTB apu(pMeTUUECKUX ACHCTBUH.
HccsenoBaTh 4KCIOBBIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUS U
BBIBO/IBI 10 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHUS.
@opmMyJIMpPOBATH ONpeAeJIeHUS ACIUTENS U KPaTHOTO,
HA3BIBATh JCJIUTEIN U KPATHBIE YHCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTAaBHbBIE Uncia; GOPMYIHPOBATH U
NMPUMEHATH NPU3HAKY JIEIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JI0KEHUS YHUCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUTh OCTATKH OT JI€JICHUS U HETIOIHOE
4acTHOE.

PacniozHaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMEPDbI U
KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPaJIbHBIX YUCEIL.
KoncrpyupoBars MaTeMaTH4ecKHe NpelI0KeHUs

C IIOMOIIBIO CBA30K «W», KUAIIN», «ECIIH. .., TO... ).

Pemath TeKCTOBbIE 33/1a4u apu(PMETHUECKUM CIIOCOO0M,
HCII0JIB30BaTh 3aBUCUMOCTH MEXY BEJINUNHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyJIMPOBATH YCIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEKy BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIENIOYKY PACCYKIACHHM.
MogaeaupoBaTth X0/ pEIIECHHS 3aJa4H C TIOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMKCHUC U
MOKYIIKU

CXEMBI, TaOIUIIEL

IIpuBoauTh, pa3énpaTh, OLEHUBATDH PA3JIMYHbIC PELHICHUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

KpuTnyeckn oueHUBATH MOJTYyUYEHHBIN pe3yNbTarT,
OCYLECTBJISITbh CAMOKOHTPOJIb, POBEPSISl OTBET Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTH OIIUOKHU.

PemaTsh 3a1auu ¢ momoIipko nepedopa Bcex BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBCSH € HCTOPHUEH Pa3BUTHS apU(DMETUKH

Harnsgnas reomerpus.
JIMHUY HA TUIOCKOCTH

12

Touka, npsimasi,
OTPE30K, JyY.
JlomaHas.
N3mepenne mmHbI
OTpE3Ka,
METPUYECKHUE
€JIMHULIBI
W3MEPEHUS JIJTUHBI.

OKpYX HOCTb U KpPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3opa
U3 OKPYKHOCTEWN».
VYron. [psamon,
OCTpBI, TYIIOW U
Pa3BEPHYTHIN YIJIbI.
Nsmepenue yrios.

Pacno3naBaTh Ha 4yepTexKax, pUCyHKAaX, OMUCHIBATD,
MCTIOJIb3YSl TEPMUHOJIOTHIO, U H300Pa’XKaTh C OMOIIBIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO0, OTPE30K, JIy4,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPpUBOAUTH NPUMeEPbI 00BEKTOB PEATTLHOTO
MHpa, UMEIIMKUX GOpMy U3YUEHHBIX (PUTYpP, OlEHUBATH UX
JIMHEWHBIEC PA3MEPBL.

Hcnoab30BaTh JIMHENKY U TPAHCTIOPTUP KAK HUHCTPYMEHTHI
JUISl IOCTPOEHUS U UBMEPEHUS: M3MEPATH JUIMHY OTPE3Ka,
BEJIMYKMHY YTIJIa; CTPOUTH OTPE30K 3aJaHHOM IUHBI, YIOJL,
3a1aHHOM BEJIMYHHBL; OTKJIAAbIBATH LIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJJaHHOTO PaJuyca.
H300pakaTh KOHUTYpAITUN TEOMETPHICCKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEH, NX YACTEH HA HEJIMHOBAHHOW U
KJIETYaTON Oymare; nmpeaiaraThb, ONMChIBATH U 00CYKIATh
CI0CO0bI, AJITOPUTMbI TOCTPOCHHUS.

Pacno3HaBaTh M M1300paxaTh HA HEJIMHOBAHHOM U
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIET4aTOM Oymare NpsMOi, OCTPBIN, TYIOH, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BeIuncJIATH UIMHBI OTPE3KOB, TOMAHBIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeILICHUHU 32124
3aBHCHMMOCTH MEXY €AUHULIAMU METPUUECKON CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHbBIX €IUHULIAX U3MEPECHUS.
HccaenoBathb Gpurypsl u KOHQUTrypauu, HCIOAb3Ys

(G pPOBBIE PECYPCHI

OOBIKHOBEHHBIE APOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CroxxeHue u
BBIYUTAHUE
OOBIKHOBEHHBIX
npobeii. CmeranHas
Ipo0Ob. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eif; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJACPIKAIINX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoii, mnpeaMeTHol Gopme,

C MIOMOIIBI0 KOMITBIOTEPA TTOHSATUS U CBOMCTBA, CBSI3aHHBIC

¢ 0OBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
yIOPSI0UYUBAHUS APOOEii.

HN300pakaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPJIMHATHOM MPSIMOI; HCII0JIb30BATh KOOPIUHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

®opmMyJIHpPOBATH, 32AIIUCHIBATH C IOMOILIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOe U IPUBEICHHUSI
IpoOu K HOBOMY 3HAMEHATEIIO.

IIpeacTaBasiTh cMeIaHHYIO APOOb B BUE HEMPABUIBLHOMN U
BBIACJISATH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOOH.
BoinosHaTh apupMeTnUecKne 1eiicTBUA

C OOBIKHOBEHHBIMHU JPOOSIMU; MPUMEHSATH CBOHCTBA
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3a/1aud Ha ApooHu.
[Ipumenenue OykB
JUIS 3aIACH
MaTEMaTUYECKUX
BBIPAKCHUH U
MPEITOKEHUN

apupMeTUUECKUX JECUCTBUH I pallMOHATIN3AIIH
BBIYKCIICHUM.

BbINOJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BEIYUCIICHUI;
NnpeaIaratb i NPUMEHATH NPUEMbI POBEPKHU BHIUKUCICHUN.
IIpoBoauTh MccjieI0BaHNsI CBOMCTB ApOoOEH, ONMUpasich

Ha YUCIIOBBIE IKCTIEPUMEHTHI (B TOM YHCIIE C TTIOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh HCTUHHBIE U JIOKHbBIEC BHICKA3bIBAHUS

0 IpOo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEDPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.

PemaTh TeKCTOBBIE 3a71a4H, COJIepKaIue IpOoOHbBIC JaHHBIC, U
3aJ1a4l Ha HaXO0XJICHUE YaCTH 1L[EJIOTO U LEJIOrO IO €ro YacTH;
BBISIBJISITH UX CXOACTBA M Pa3JIHYHA.

MopaeaupoBaTh X0 pELICHUS 3a/1a41 C TIOMOLIBIO PUCYHKA,
CXEMBbI, TaOJUIIBL.

IIpuBoauThH, pa30MpaTh, OLEHUBATH PA3JIUYHBIE PELICHUS,
3aIlMCU PELICHUM TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MMOJIYYCHHBIN PE3YIIbTAT,
OCYILECTBIIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET

HAa COOTBETCTBUE YCIOBUIO, HAXOAUTH OLINOKH.
3HAKOMUTBCS ¢ HCTOPUEH pa3BUTHS apu(DMETUKH

Harnsnnas reomerpust.
MHOroyrojasHUKH

10

MHOroyrojapHHKH.
YeThIpEXyTroJIbHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTHIO, H300PAKATH

C MMOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoaMTH NpUMeEPBI OOBEKTOB PEATHLHOTO MUPA, UMEIOIINX
(GbopMy MHOTOYTOJIbHUKA, PSIMOYTOJIbHUKA, KBaJpaTa,
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pabora
«Iloctpoenue
IPSAMOYTOJIBHUKA

C 3aIaHHBIMHU
CTOpOHaMU

Ha HEJIMHOBAaHHOMN
Oymare».
TpeyronapHuK.
IInomane u
EPUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB,
€ IUHULBI
U3MEPEHHUS

i (011601078
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYTroJIbHUKA, OeHUBATD UX JINHEHHBIEC PA3MEPBHIL.
BuruncATh: IEpUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TUIOIIaAb MPSAMOYTOJIbHHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HETMHOBAHHOM U KJIeTUaTOM OyMare KBaapar u
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBaTh CBOMCTBA NPAMOYTOJbHUKA, KBaJpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, U3MEPECHUS, MOJICIIUPOBAHUSI;
CpaBHUBATh CBOMCTBA KBajpaTa u NMPSIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTu4ecKue MpeaioKeHUus

C TIOMOIIBIO CBSI30K «HEKOTOPBINY, «11000i1». PacnozHaBaTh
HMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccaenoBaTh 3aBUCUMOCTD IJIONIAM KBaJpaTa OT JIUHbI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOW CETKH JIJISI IOCTPOECHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPaThI,
TPEYTrOJIBHUKH; COCTABJISATH QUTYPHI U3 KBaAPATOB H
PSAMOYTOJILHUKOB U HaXOJIUTh MX ILIOMIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
IO b.

BoipaxkaTh BeTMUMHY IUIOMIAAN B PA3JIUYHBIX €UHUIIAX
M3MEPEHUS] METPUUYECKOW CUCTEMBI MEP, IOHUMATD U
HCI0JIb30BATH 3aBUCUMOCTH MEXTY METPUYECKUMU
EUHULIAMU U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMepPaMU NPUMEHEeHHsl TUIONIAIU U
nepuMeTpa B MPaAKTUUECKUX CUTyanusax. PemarTs 3agaun

U3 peaybHOM KU3HU, MPeIaraTth U 00CyK1aTh pa3iudHbIe
CIoCo0bI pELICHUS 3a7a4

JlecsiTuunble 1poOu

38

JlecsiTuuHas 3a11Ch
npobeit. CpaBHeHUE
JIECITHYHBIX
Tpo0ei.

JlenicTBus

C IECATUYHBIMH
JPOOSIMH.
Oxpyrienue
JeCITHIHBIX
TpoOei.

Pemenune TekcTOBBIX
3a/1a4, CoJepIKaIIuX
npobu. OCHOBHBIC
3a/1a494 Ha IpoOu

IIpeacTaBasiTh 1eCITUUHYIO TIPOOH B BUJIe OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX IPOOEH.

HN300pakaTth necITUUHBIC IPOOU TOUKAMU HA KOOPJAUHATHON
IIPSMOMU.

BoISIBASITH CX0ACTBA U PA3JIHYHS TIPABUI apUPMETHUECKUX
JNEWCTBUI C HATypaJIbHBIMH YHUCIIAMH U I€CATUYHBIMU
TpoOsiMU, OOBSICHATH UX.

BbInoJHATH apupMeTHUeCKUe AEHCTBUS C IeCATUYHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHAKY U OLEHKY pPe3yibTara
BBIYHCJICHU.

IIpumeHsiTH cBOMCTBA apuPMETHUECKUX TCUCTBUN

JUISl palliOHANIN3alUK BBIYUCIICHHI.

[IpuMeHATH NPABUIO OKPYIJIEHHUS JTECATUYHBIX APOOECH.
IIpoBoauThH HCCJIET0BAHMS CBONCTB JACCATUUHBIX IPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C MMOMOIIBIO KOMIIBIOTEPA), BHIABUIaTh THIIOTE3bI 1
MPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHHUS

0 Ipo0sX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPDI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUU.
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PemaTh TEKCTOBBIE 3a/1a4H, COAEPIKAILIUE IPOOHBIE JaHHBIE, U
Ha HAXOXKAECHHME YacTH LIEJIO0r0 U LEJIOTO0 MO €ro 4acTu;
BBISIBJISITH UX CXOJCTBA U Pa3JIU41HsL.

MoaeaupoBaTh X0/ peLIEHUs 33/1a4 ¢ TOMOUIBIO PUCYHKA,
cxembl, Tabnuupl. IlpuBoanTh, pazdéupars, OEeHNBATH
pa3NuYHbIC PEIICHHUS], 3aIIUCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTh 1pOOHBIMH YUCIIAMH B pEaJIbHBIX )KU3HEHHBIX
CUTYaLUsX.

Kputnyeckn oneHuBaTh MOJIYYCHHBIN pE3yiIbTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBHUE YCIOBHIO, HAXOJAUTH OIIHUOKH.
3HAKOMUTBCSH € HCTOPHUEH Pa3BUTHS apu(DMETUKH

HarnsigHast reometpusi.
Tena u purypsr
B IIPOCTPAHCTBE

MHororpaHHuKH.
N3obpaxkenue
MHOTOTPaHHHUKOB.
Monemu
IPOCTPAHCTBEHHBIX
Tell.
[IpsAMOYTOJIBHBII
napauieNienumnenI,
ky0. Pa3zBépTku kyda
U TIapaJiyiesieuIe 1a.
[IpakTueckas
pabora «Pa3BépTka
KyOa».

O061BéM ky0a,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKPY:KaoueM
MHpe TIPSIMOYTOJIbHBIN Napaliiesienune, Kyo,
MHOT'OTPaHHUKH, ONMCBHIBATDH, HCIOJIb3yH TEPMUHOJIOTHIO,
OLICHUBATH JINHEIHBIE Pa3MEpHI.

IIpuBoauTH NpUMeEPBI O0BHEKTOB PEATLHOTO MUPA, UMEIOITUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

H300pakaTh KyO Ha KiIeT4aTol Oymare.

HccaenoBath cBOiCTBA KyOa, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOrOrpaHHUKOB, HCTIOJIb3Ysl MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenunena. MoaeaupoBath Ky0 U napajielienumne
u3 OyMaru u mpourux MaTtepuagoB, 00bSICHATH CIOCO0
MOZEIUPOBAHUS.

26



denepanpHas pabouas nporpamma | Marematrka. 5-9 kinaccel (0a30BbIil yPOBEHB)

IPsIMOYTOJBHOTO
napajuiesienune1a

HaxoauTh u3MepeHus, BBIYMCISITD TUTOMIAh TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe10BATh 3aBUCHMOCTh 00bEMa KyOa OT JJIMHBI €70
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
Hao0aroaaTh 1 IPOBOANTDH AHAJIOTHH MEXKIY TTOHATHIMHU
TUIOIIAIU 1 00BEMA, IEPUMETPA U TIIOMIAAN TTIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BRICKA3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOJAUTH MPUMEPBI U KOHTPIIPUMEDHI,
CTPOMTH BbICKA3bIBAHHUS U OTPUIIAHUS BBICKA3bIBAHUH.
PemaTsh 3a1aum 13 peajabHOM KU3HU

[ToBTOpEeHue u 06001IEHNE

10

[ToBTOpEHUE
OCHOBHBIX ITOHATHUHN
¥ METOJIOB Kypca

5 KJacca,
000011IeHIE 3HAHU

BouruncJsiTh 3HaYEHUS BBIPAXKEHUH, COAEPHKALTAX
HaTypalbHbIE YKCIa, OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH,
BBITIOJIHATH MTPE00pa30BaHUS YUCE.

Bri0upaTh c10c00 CpaBHEHUS YHCEI, BBIUUCICHHI,
NPUMEHSITh CBOIiCTBA apu(PpMETUUECKUX JTEUCTBUI

JUISl palliOHANIN3alUK BBIYUCIICHHI.

OcymecTBIsATh CAMOKOHTPOJIb BBIIOJHIEMBIX IEUCTBUMN U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTe 3a1a4m U3 peasbHOU )XKU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS JIJIs PELICHUS 3a/1a4 U3 APYTUX
y4eOHBIX TTPEMETOB.

Pematsb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCO0BI PEIICHUS 33]]a4H, BBIOUPATH PALIMOHAJbHbBIH
CIocood

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

170
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6 KJIACC
HanmenoBanmue pazgena |KonmyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Tembl) Kypca 4acoB coiep>KaHue

Harypanbnsbie uyucna 30 Apudmernueckue BuInoiHATE apupMeTHYecKHe JeiiCTBUA C MHOIO3HAYHBIMU
NENUCTBUSA HaTypaJIbHBIMU YHCJIAMHU, HAXOAUTH 3HAYEHHUS YNCITIOBBIX
C MHOT'O3HAYHBIMHU BBIPAKEHU CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIAATD
HaTypaJIbHBIMU 3HAYEeHUSA BBIPAKECHUH, COIEPKALNX CTENICHH.
yycnamu. YuciioBble | BBINOIHATH NPUKHAKY U OLEHKY 3HaYECHHUI YHCITIOBBIX
BBIPAKECHMSI, BBIP)KECHU I, IPUMEHSTH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
NOPSIIOK IEMCTBUM, Hcnmoab30BaTh NPHU BBIMUCICHUSX [IEPEMECTUTETBHOE U
UCIIOJIb30BAaHUE COYETATEJIbHOE CBOMCTBA CIOKEHUS U YMHOXKEHUS,

cko0ok. OKpyTiieHHe
HaTypaJIbHBIX YUCE].
JlenuTenu u KpaTHBIE
YHCia; HauOOIbIINN
OO NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenmuMocTh CyMMBI 1
IIPOM3BE/ICHUSI.
[enenue

C OCTaTKOM.
Pemmenue TeKCTOBBIX
3a7a4

pacrpeneauTeNbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE DKCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATH
THIOTE3bl.

@opmMyHpPOBATH ONpeeJIeHUsl IETUTENS U KPAaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAUMEHBIIIETO 00IIero

KpaTHOI'O, IIPOCTOI'0 U COCTAaBHOI'O YHUCCJI; UCIIOJIb30BATh OTH

IMOHATHA IIPpU PCHICHHUHN 3a/1a4.

IIpuMeHATH AJArOPUTMbI BEIYHCIICHHS HAUOOJBIIIETO 00IIIETO

JACINTCIII 1 HAUMCHBIICT O O6HICFO KpaTHOI'O ABYX YHUCCII,
AJIrOPUTM Pa3JI0KCHUA YUCJIa Ha IIPOCTBIC MHOKHUTCIIM.

HccnenoBaTh ycinoBus nenuMocTr Ha 4 u 6.
HccaenoBathb, 00Cyk1aTh, POpMyITHPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTU CYMMBI, IPOU3BEICHUS
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YUCEII.

HccaenoBarh cBOMCTBA 1EIMMOCTH CYMMBI U IPOU3BEACHUS
quCell.

IIpuBOoAMTH NPUMeEPHI YKUCEN C 33ITaHHBIMUA CBOMCTBaMH,
Pacno3HaBaTh BEPHbIEe U HEBEPHBIE YTBEPKICHUS

0 CBOMCTBAX YHCEN, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBaTth MaTeMaTu4ecKue MpeaioKeHUus

C TIOMOIIIBIO CBSI30K «H», «UJINY, «ECJIH..., TO...».

PemiaTh TeKCTOBBIC 3a/aUM, BKIIOUAIOIINES TTOHATHS
JETUMOCTH, apU(PMETHIECKUM CITOCOOOM, UCIIOIb30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0/ peIICHUS 3aJ]a4d C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

IIpuBoauTH, pa30UPaTh, OLEHUBATH PA3JIUUHbBIC PEIICHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHMBATH ITOJYYEHHBIN PE3YIbTaT, HAXOAUTH
OIMMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIS OTBET

HA COOTBETCTBUE YCIIOBUIO

Harnsgnas reometpust.
[IpssmbIe HA IIOCKOCTH

[leprieHIMKyNSIpHBIE
IpsIMBIE.
[lapannenbHble
IpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha YepTEKaX, PUCYHKAX CIIy4an B3aUMHOIO
PAacMoJIOKEHHS JBYX MPSMBIX.

MN300paxaTh ¢ NIOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOM OymMare JABe MepeceKaronnecs
MpsIMBIE, BE MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JIBYMsI TOUKaMH,
OT TOYKHU 110 IPSIMOH,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

NEPNEHANKYISIPHYIO TAHHOM.

IIpuBOAMTH NPUMEPHI MTAPATIIETBHOCTH U
NEPHEHANKYJISIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYTOJIbHUKAX MEPIICHINKYIISIPHBIE U
napajuiesibHble CTOPOHbI. M300pamaTh MHOTOYTOJIbHUKU
C MapajuieJIbHbIMHU, NEPIICHANKYISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKU
110 TIPSIMOM, JUTMHY MyTH HAa KBaJPaTHOM CETKE, B TOM YHUCIIE
UCIOJIb3YS LIUPPOBBIE PECYPCHI

Hpobu

32

OOBLIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaIieHue 1pooei.
CpaBHeHue u
YIOPSIOYMBAHUE
TpoOei.
Jlecatuunblie 1podu
U METpUYeCKasi
cucTeMa Mep.
Apudmernaeckre
JICHUCTBUSA

¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU
JTPOOSMH.
OTHolreHue.
JleneHue B JaHHOM

CpaBHMBATB M YNIOPSII0YHMBATH IpO0OH, BHIOUPATH CIIOCO0
CpaBHEHHUS IPOOCH.

IlpeacTaBasiTh AecATUYHBIC APOOHU B BHIe OOBIKHOBEHHBIX
npoOei 1 OOBIKHOBEHHBIE B BUJIC ICCATUYHBIX, MCMOJIb30BATH
IKBUBAJIEHTHbIE MPeACTABJIEHUN APOOHBIX YHCEIT IIPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. McmoIb30BaTh ACCATUYHBIC
JpoOu Mpu NMpeoOpa30BaHUM BEIMYHH B METPUUECKOM
CHUCTEME MED.

BoinosHaTh apudmMeTnyecKue 1eiicTBUS

C OOBIKHOBEHHBIMHU U ICCSITUUHBIMU JTPOOSMH.

BbI4uCIATh 3Ha4CHUA BBIPAXKECHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBITIOIHATD
npeoOpazoBaHus Ipobdeii, BLIOMPATh CNOC00, MPUMEHSTH
cBOiicTBa apu()METHICCKHUX JICHCTBUM U PAllIOHATH3AIIUH
BBIYHCJICHUM.

CocTaBJsAATh OTHOLICHUS U TPONOPLIUH, HAXOAUTH
OTHOILIEHHE BEJIMYUH, JE€IUTh BETUYUHY B JJAaHHOM
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OTHOIICHUHU.
Macmra0,
PONIOPLIUSL.
[ToHsATHE MpOLIEHTA.
Brruucnenue
MPOILEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Pemienre TeKCTOBBIX
3a71a4, CoAepkKalux
JpOOU U TPOIEHTHI.
[IpakTryeckas
pabora «OTHOIIEHHE
JUIMHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHOIIICHUH.
Haxoauthb 3KcnepUMEHTAJIbHBIM MYTEM OTHOIICHUE JJTMHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpeTnpoBaTh MacuiTad Kak OTHOILICHUE BETUYHH,
HAXOAMThb MaciITad TIaHa, KapThl U BBIYUCIISITH PACCTOSHUSI,
UCIIOJIb3Ys MacITal.

OOBSACHATH, YTO TAKOE MIPOLICHT, YIIOTPEOJISITH 000POTHI peUu
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIECHTHI B APOOSX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYMH B IIPOIICHTAX.
BbIuncJsATh IPOLEHT OT YKCJIA M YKUCJIO MO €r0 MPOLICHTY.
OkpyrasiTh 1poOU 1 MPOIEHTHI, HAXOAUTH MPUOINKESHUS
YHCEl.

PemaTtpb 3a1a4u Ha 4acTH, IPOIIEHTHI, IPONOPLIHH,

Ha HaXOXJeHue Apoou (IIPOIEHTA) OT BEIMYNHBI U BETUUYUHBI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa30upaTh, OLEHUBATH PA3IUYHbIE PELICHUS, 3aMIUCH
pELIEHU TEKCTOBBIX 3a/a4.

N3Baekatb nHpopManuio 13 Ta0IUl U IHATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

OTpeeNsTh HanboIbIlee U HAUMEHbIIIEe

U3 IPEACTaBICHHBIX JAHHBIX

Harnsgnas reometpust.
Cummerpus

OceBas cumMeTpusi.
LenTpanbHas
CUMMETpHUSL.

Pacno3naBaTh Ha yepTexax U U300pakeHUAX, H300paxkaTh
OT PyKH, CTPOUTH C TTIOMOIIbI0O HHCTPYMEHTOB QUTYPY
(0Tpe30K, JIOMaHYI0, TPEYTOJbHUK, PSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHSI.
Cummerpus

B POCTPAHCTBE

OKPYXHOCTb), CHAMMETPUYHYIO JAHHON OTHOCUTEIBHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb U3 6ymaru ase GUrypbl, CAMMETPUYHBIE
OTHOCHUTEIBHO NPAMON; KOHCTPYHPOBATH T€OMETPUUECKHE
KOH(UTypalliy, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HU(PPOBBIX PECYPCOB.

HccaenoBathb cBoOMcTBA U3YUEHHBIX (PUTYD, CBA3aHHBIC

C CUMMETpPHEH, UCTIOJIb3YS IKCIIEPUMEHT, HaO0IeHNE,
MOJIEIMPOBAHUE.

O00CHOBBIBaTh, ONIPOBEPIaTH C TOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH (PUTyp

Bripaxkenus ¢ 6ykBaMu

[Ipumenenne OykB
JUIS 3aITUCH
MaTeMaTUYECKHUX
BBIPAXKECHUU U
MPEUTOKECHU M.
bykBeHHbIE
BBIPKECHUS U
YHUCJIOBBIE
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJIEHUE
HEU3BECTHOTO

Hcnoab3oBaTh 0YKBBI 151 0003HAUECHUSI YUCE, TPH 3aUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABIATh OYKBEHHBIE
BBIPAKEHUS 10 YCIOBUIO 3a1a4H.

HccsienoBaTh HECT0KHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIUCH.

BoI4ucasTh YUCI0BOE 3HAUCHUE OYKBEHHOTO BBIPAKECHUS
pH 33JaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh GOPMYJIBI: IEPUMETPA U ILTIOIIAAN
NpsIMOYTOJIbHUKA, KBaJpaTa; IJIUHbI OKPY>KHOCTH, TIOLIAINA
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmysam.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOJUTEILHOCTD, BPEMSsI, 00BEM
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KOMITOHEHTA. pabOoThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauThb HEeU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOTO
NEeUCTBUA
Harnsanas reomerpust. 14 YeThIpEXYTroIbHUK, M300pakaTh Ha HETMHOBAHHOM U KJIeTYaTON Oymare
Ourypsl Ha MIOCKOCTH IpPUMEPBI C UCIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETHIPEXYTOJIBHUKHU C 33/IaHHBIMU CBOMCTBAMU:
[IpsiMOYTONBHUK, C mapaJuIesIbHBIMU, EPIEHIUKYISIPHBIMU, PABHBIMU

KBaJ[paT: CBOMCTBA
CTOPOH, YTJIOB,
JIaroHasen.
N3smepenue yrios.
Bunsl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHHUKA.
[Tnomane Gurypsl.
DopMyIIbl
IIEpUMETpa U
IJIOIIAIH
PSMOYTOJIBHUKA.
[Tpubnmxénnoe

HN3MCPCHUC IUIOIaaN

dburyp.
[IpakTueckas

CTOPOHAMH, TIPSIMBIMU YTJIaMU U JIp., PABHOOCIPEHHBIH
TpeyroyibHUK. IlpeaaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBAHNUE, CBOMCTBA NIPSMOYTOJIbHUKA, KBAApaTa,
pa30uBath Ha TpeyrojabHUKH. OGOCHOBBIBATH, ONIPOBEPTraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

O MIPSIMOYTOJIbHUKE, KBA/IpaTe, paclo3HABATh BEPHbIC U
HEBEPHBIC YTBEPKIACHUS.

N3mepsATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YIJIBI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCIoO3HABATH OCTpPbIC, IPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbL.
Pacno3HaBaTh, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTIOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.

BohI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, TJI0IA/b
MHOT'OYT'OJIbHUKA pa30MEeHUEM Ha IPSIMOYTOJIbHUKHY,
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paborta «Ilnomans
KpyTra»

Ha paBHbIE (PUTYPBI, UCIIOIB30BATh METPUUECKHUE €IUHULIBI
U3MEPEHUs UTMHBI U TUIOLIAH.

Hcnoab3oBaTh NPUOIMKEHHOE H3MEPEHUE UIMH U
IIoUaAei Ha KileTyaToi Oymare, puOIMKEHHOE U3MEPEHHE
JUTMHBI OKPYKHOCTH, IUIOIIAIA KpyTa

TlonoxxurenbHBIE U

OTPHULATCIIBHBIC YHCJIA

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpUYecKast
UHTEPIPETALIHSI
Moy YucimoBbie
MIPOMEXKYTKH.
ITonoxxurensHBIE U
OTpUIATEIbHbIE
yucna. CpaBHEHUE
ITOJIOKUTEIILHBIX 1
OTPUIIATEIbHBIX
YHCell.
ApudmeTrueckue
JICHUCTBUSA

C TOJIOKUTCIBHBIMU
U OTpUIATEIbHBIMU
YHUCIaMU.

Pemenue TeKCTOBBIX
3a7a4

IIpuBOAUTH NPUMeEPHI HCTIOJIH30BAHUS B PEAJIBHOM KU3HU
MOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, TIOJIOKUTEIbHBIE U
OTPUIATEJIbHBIE YMCJIAa TOYKAMU HA YHUCIIOBOM MPSMOW,
HCI0Jb30BATh YHCJIOBYIO MPSIMYIO JJIsI CPABHEHUS YUCEII.
IIpuMeHATH NpaBWJIA CPABHEHUS, YITOPSAIOYUBATH 1IETIbIE
YHUCJIa; HAX0AMTh MOJYJIb YUCTIA.

@®opMyIMPOBATH MPABUIIA BEIYUCIICHUS C TIOJIOKUTETBHBIMU
Y OTPULIATEIILHBIMU YHUCJIAMU, HAXOAUTh 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, CONEPKAIINUX ICHCTBUA

C MOJIOKUTEJIbHBIMU U OTPULIATEILHBIMY YU CIIAMU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

TS TIpeoOpa3oBaHus CYMM M IPOU3BEICHUM
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[IpencraBienue naHHBIX

[IpsamoyronpHas
cUcCTeMa KOOpAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
a0crcca u
OopJuHaTAa.
Cronbuatsle u
KpPYTOBBIS
JMarpaMMBl.
[IpakTrueckas
pabota «IlocTtpoenue
IarpaMm».
Peuienne TekcTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,

OO0BSICHATH U WWJINCTPUPOBATH MOHATHE MPSIMOYTOJIBHOU
CHUCTEMBI KOOPAUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPJIUHATHOM IUNIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOpIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cToI0UATHIE U KPYTOBBIC IUArPAMMBI;
HHTEPNPETUPOBATH JJAHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbl. Ucnmosib3oBaTh HH(OPMALMIO,
NpeACTaBICHHYIO B TAOJIMIIAX, HA IUarpaMMax JJisl pelieHust
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU

IIPEICTABICHHbBIE

B TA0JIMIaX U

Ha luarpaMmmax
Harnsannas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexax, pUCyYHKax, ONMCHIBATH
@urypsl B IPOCTPAHCTBE napasulesIeuIe]], nupaMuy, Opu3My, HAIUHAP, KOHYC, I1ap, H300PpaxKaTh UX

Ky0, mpu3Ma,
UpaMuia, KOHYC,
WIAH]IP, 11ap U
cdepa.
N3o0paxenue

OT PYKH, MOAeJIMPOBATH U3 OyMaru, MiacTHUINHA, TPOBOJIOKH
u ap. [lpuBoauTh mpuMepbl 00BEKTOB OKPYKAIOLIETO0 MUPA,
UMEIOIUX (POPMBI HA3BAHHBIX TElL.

Hcnosab30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBaHUE, BHICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOIPaHHUKOB,
UJIUHpA U KOHYCAa.
[IpakTnueckas
pabora «Co3nanue
MOJIEJIEN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0bEMa;
€AUHULIBI U3MEPEHUS
00béMa. OO6BEM
IPSAMOYTOJIBHOTO
napajuienenunena,
Ky0a, GOpMYJIbI
00BEMa

N3yuaTp, NICIONB3YsI IKCIEPUMEHT, HA0II0/IEHUE, U3MEPEHUE,
MOJICJTMPOBAHKE, B TOM YHCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBa HA3BaHHBIX TEJl, BHISIBJISATH CX0JCTBA U
PA3IMYUSA. MEXIY IUPAMUION U IPUIMON; MEXKIY
IWIMHPOM, KOHYCOM U IIapOM.

Pacno3naBaTth pa3BEPTKU Mapajuienenumnesa, Kyoa, mpusMsl,
NUpPaMUIbl, KOHYCA, IMINHIPA; KOHCTPYHPOBATH JaHHbIC
Tena U3 pa3BEPTOK, CO3AaBATh UX MOJIEIH.

Co3naBaTh MO/ M IPOCTPAHCTBEHHBIX GUTYp (U3 Oymaru,
MIPOBOJIOKH, TJTACTUIIMHA U JIP. )

N3MepaTh HA MOJEJISIX: UTHHBI pEOEp MHOTOTPAHHUKOB,
JTUaMeTp 1apa.

BoiBoauTh hopmyry o0bEMa MPSIMOYTOIBHOTO
napasuiesienumne/a.

Borunciasatb no ¢gopmysaam: o0bEM IPIMOYTOJILHOTO
napaiesienumnenia, Kyoa; ucroib30BaTh €AMHUIIBI H3MEPECHHUS
00bEMa; BBIYMCJISATH 00bEMBI TEJI, COCTABICHHBIX U3 KYy0OOB,
napayIesIeTUIEI0B; peliaTh 321241 C PEAIbHBIMU TAHHBIMU

[ToBTOpeHME, 0600IICHME,
CHCTEMATH3ALUS

20

[loBTOpEHUE
OCHOBHBIX ITIOHSITHH
Y METOJIOB KypCOB
1 6 KJIaCCOB,
000011IeH1E U
CHCTEeMaTH3aIHsI
3HAHUU

BbI4uCIATh 3Ha4CHUA BBIPAXKECHUM, COJEPKAIIUX
HaTypaJbHbIE, LIEJIbIE, [I0JIOKUTEIIBHBIE U OTPULIATEIIbHBIC
quciia, OOBIKHOBEHHBIE U IECATUYHBIC TPOOH, BHITIOTHATh
npeoOpa3oBaHuUs YUCE U BBIPAKEHU.

Bri0upars c1ocod cpaBHEHUS YKCEIl, BBIYMCICHUM,
NPUMEHSATh CBOMCTBA apu(PMETHICCKUX EHCTBUN

JUISL pallMOHAIN3AIMY BIYUCIICHUN.
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Pemate 3aa4m U3 peaabHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUs 3a1a4 U3 APYrux
IIPEIMETOB.

PemaTh 3a1a4u pa3HbIMH CIIOCO0AMU, CPABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBIsATH CAMOKOHTPOJIb BBINOJIHAEMBIX I€UCTBUN U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

170
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OEJIEPAJIBHAS PABOYAS ITIPOIT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIITMCKA

AnreOpa SBISETCS OJHMM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa OO0ECIeYMBAET M3YYCHHE APYTHX TUCIUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK M
T'YMaHUTApPHOTO ITUKIIOB, €€ OCBOSHHUE HEOOXOIUMO JJI MPOJOHKCHHS 00pa3oBaHUS U
B TIOBCCIHCBHOW JKM3HU. Pa3Buthe y 0OyYaromuxcsi HAyYHBIX IPEIACTABJICHHM
0 TPOUCXOXKACHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuii, croco0e OTpaKeHHUs
MaTeMaTHYeCKOM HayKOW SBJIEHUM M TIPOIIECCOB B TNPHUPOJE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIIMPOBAHUS B HAyYHOM ITO3HAHWU M B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS M KA4eCTB MBIIUICHHUS, HEOOXOIUMBIX
JUTS aJIanTaiy B COBpeMEeHHOM I poBom obimecTBe. M3ydueHue anreOpsl oOecrneunBaeT
pa3BUTHEC yMCHHS HaOJI0JaTh, CpPaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOH
JCHCTBUS W BBIBOJABI, (QOopMyNIHpoBaTh yTBepxkaAcHUSA. OCBOCHHE Kypca aireopsl
o0OecreynBaeT pa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYaromMXCa: OHU HCIOIB3YIOT
JNEAYKTUBHbIE M WHAYKTHBHBIE pacCyXIeHHs, OO0O0OIIeHHe U KOHKPETHU3AIHUIO,
abctparupoBanue U anajoruto. O6ydeHnue anreOpe npenoiaraeT 3HayuTeNIbHbIA 00bEM
CaMOCTOSATEILHON NEeATEeIbHOCTH 00YYaroUIuXcs, MO3TOMY CaMOCTOSITEIbHOE PElleHUe
3a/1ay SIBJSIETCS peain3alueil AesITeIbHOCTHOTO MPUHIIAIIA O0yUeHHUS.

B crpykrype mporpammbl yuyeOHOTO Kypca «Aurebpa» I OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJEPKATETbHO-METOIUYECKUE JTUHUH:
«Ywucna v BEIYUCTICHUS, «AJre0pandecKue BhIpaXXeHUs», « Y paBHEHUS U HEPABEHCTBAY,
«DOyukuum». Kaxmas W3 3TUX COAEPKATEIbHO-METOJMYECKUX JIMHUWA Pa3BUBAECTCS
Ha MPOTSHKEHUH TPEX JIET U3YUCHUSI Kypca, B3aUMOICHCTBYS C IPYTUMHU €T0 JIMHUSIMH.
B xoxe uzydenust yueOGHOT0O Kypca 00y4aronuMcs MPUX0UTCs IOTUYECKUA PacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM SI3bIK. B CBA3M C 3THUM B NpOrpaMMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPECTAaBICHHBIC
BO BCEX OCHOBHBIX pa3fellaXx MaTeMaTU4YeCKOro OO0pa30BaHUS W CIOCOOCTBYIOIIHE
OBJIAJICHNI0O OOYYaIONIMMHUCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTUYECKOTO  S3BIKA.
ConepxaTeTbHOM U CTPYKTYPHON OCOOCHHOCTBIO YUeOHOTO Kypca «Anredpay sSBIIETCS
€r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue JUHUU «YHCIa U BBIUUCICHUS CIY>KUT OCHOBOM IJIA JaIbHEUIIIETO
M3YYCHUS MATEMaTHKH, CIIOCOOCTBYET pa3BUTHIO Yy OOYYAIOIMHUXCA JIOTHYECKOTO
MBIIIICHUS, (OPMHUPOBAHUIO YMEHHUS TIOJIB30BAThCS ~ QJITOPUTMaMH, a TaKKe
MPUOOPETCHUIO TPAKTHYECKUX HABBIKOB, HEOOXOMWMBIX IS TOBCEIHEBHOW IKU3HM.
Pa3BuTne TOHATHS O YWCIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS CBSI3aHO
C palMoOHaTbHBIMU W HPPAIMOHAIBHBIMUA YHCIaMHU, (POPMUPOBAHHEM IMPEICTABICHHIMA
O JECHUCTBUTEIBHOM 4YHCJIE. 3aBEpPUICHUE OCBOCHUS YHUCIOBOW JIMHUM OTHECEHO
K cpeliHeMy 00111eMy 00pa30BaHUIO.
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ConepkaHue JBYX alreOpandecKuX JUHUN — «ANreOpanuecKue BBIPAKEHUS» H
«YpaBHEHUSI UM HEPABEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOyYaroUUXCs
MaTeMaTH4eCKOro armapara, HeOOXOAUMOTO JJIsl pELISHUs 3a7]a4 MaTeMaTUKH, CMEKHBIX
MpeAMETOB M MPaKTHUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHus Y4YeOHBIM MaTepuaj TPYHNIUPYETCS BOKPYT PAIlMOHATBHBIX BBIPAXKCHUH.
Anrebpa JEeMOHCTPUPYET 3HAUCHHUE MaTeMAaTHUKU KaK s3bIKa JUIsl TOCTPOEHUS
MaTeMaTU4YeCKUX MOJIEJIeH, OMTMCaHUs MPOIIECCOB U SIBICHUM peallbHOro Mupa. B 3amaun
oOydeHus anredpe BXOIAT TaKkKe allbHeHIIee pa3BUTUE aJITOPUTMUYECKOTO MBIIILICHHUS,
HE0OXOAMMOT0, B YaCTHOCTH, JJIs1 OCBOCHHS Kypca MH(POPMATUKH, U OBJIaJICHUE HaBbIKAMU
JNeNyKTUBHBIX paccyxaeHuil. I[IpeoOpa3zoBaHue CHUMBOJIBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUsI, CHOCOOHOCTEN K MaTEMaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue ¢GyHKIIMOHAIBHO-TpAQUUECKON JIMHUM HAleJICHO Ha TOJyYeHHE
OoOydJaroIMMHUCS 3HAHWK O (QYHKIMSIX Kak BaKHCHWIICH MaTeMaTHYeCKOW MOJICIH
JUIS OTIMCAHUSI M MCCJIEAOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHH B MPUPOJE U
obmectBe. M3ydyenue marepuana CIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIUXCS YMEHUS
UCITIOJIH30BaTh Pa3IMYHbIC BBIPA3UTEIbHBIE CPEACTBA S3bIKA MAaTEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKue, BHOCUT BKJIaJl B (DOPMUPOBAHUE MPECTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYIBTYPHI.

CornacHo yuyeOHOMY TuTaHy B 7—9 Kilaccax u3ydaercs y4eOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CJENYIOUIME OCHOBHBIE pas3fensl cojepxkanus: «Yucma u
BBIUMCIICHUS», «ANredpandeckue BbIpaXKEHUs», «YpaBHEHHS U HEPABEHCTBAY,
«DYyHKIIUNY.

OOmiee YKMCIO dYacoB, PEKOMEHAOBAHHBIX IS M3y4YEHUs y4eOHOro Kypca
«Anredpa», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hemeno), B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Hezelnio).

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Yucua 1 BIYUCICHUS

Jpo6u 0OBIKHOBEHHBIC U ICCSITUYHBIE, TIEPEXO0]T OT OJHOM POPMBI 3amucH Apobdeit K
npyroil. IloHsATHe palMOHANIBHOrO 4YHCJA, 3aluCh, CpPAaBHEHHUE, YMNOPSAIOUYHBAHHE
paIMOHANIBHBIX 4YHceNl. ApudMeTndeckue IeHCTBUS C pPAMOHATBHBIMH YHCIIAMH.
Pemrenre 3aau u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHbIM TIOKa3aTeJeM: OIpelelieHne, mnpeoOpa3oBaHUe
BBIpQ)KEHUI HA OCHOBE OMNpEACNICHMS, 3amuch OoJblIKMX uucen. lIpoueHTsl, 3amuch
MPOILIEHTOB B BHUJAE ApoOUM U ApoOM B BHJE MNPOLEHTOB. Tpu OCHOBHBIE 3ajayd Ha
MPOLICHTHI, PEIICHNUE 3a]]a4 U3 PeaJbHON MPaKTUKH.

[IpuMeHeHne MPU3HAKOB JEIUMOCTU, PA3JIOKEHUE HA MHOXHUTEIHM HATypajJbHbBIX
qucen.

PeasnbHble 3aBUCMMOCTH, B TOM YHUCJIE MpsiMas U oOpaTHas NMPONOPIHUOHATBHOCTH.
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AJiredpanyecKue BbIpaKeHHUS

IlepemeHHBIE, 4YKMCIIOBOE 3HAYECHUE BBIPAKEHUA C IEpeMEHHOU. JlomycTuMeble
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
¢opmynbl. Beruncnenuss no ¢opmynam. IIpeoOpazoBanne OyKBEHHBIX BbIPAKEHHIH,
TOKJIECTBEHHO PAaBHBIC BBIPAXKEHUS, MPaBUIia MPeoOpa3oBaHus CyMM U IPOU3BEACHHUIA,
MpaBUJia PaCKpPbITUS CKOOOK U MPUBEJICHUS MOJOOHBIX CIaraeMbiX.

CBoliCTBa CTENEHHU C HATYPaJIbHBIM [TOKA3ATEIEM.

OpHowreHnsl u MHoroujeHsl. CreneHb MHorouseHa. CrokeHUE, BBIYUTAHME,
YMHOKEHUE MHOTIOUYJIEHOB. POPMyYJbl COKPAIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbl U
kBaapar pasHoctd. dopmyina pa3HOCTH KBaaparoB. Pa3jnoxeHue MHOTOWICHOB
Ha MHOYUTETIH.

YpaBHeHUsS M HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHMs, TNpaBWia MpeoOpa3oBaHUS  YypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuHeliHOe ypaBHEHUE C OJTHOU IIEPEMEHHOM, YUCII0 KOPHEH JIMHEWHOT'O YPaBHEHUS,
peuieHrue JHMHENHBIX ypaBHEHUH. COCTaBJI€HHWE YpPAaBHEHUM MO YCIOBHUIO 3aJayH.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBIO YPABHEHHUM.

JIuHeliHOe ypaBHEHHE C JABYMsl NepeMeHHbIMH M ero rpadux. Cucrema IBYX
JMHEWHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Penienne cucreM ypaBHEHUH criocoOoM
OACTaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOILBI0 CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YrciioBble TpOMEXYTKU. PaccTosiHue Mexay AByMs
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpssmoyronbHas cuctema koopauHaT, ocu OX u Oy. AbGcuucca U opAuHATa TOUKH
Ha KOOPJMHATHOU TIocKOCTH. IIpumepnl rpadukoB, 3amaHHbIX (Gopmynamu. UreHwue
rpadukoB peanbHbIx 3aBucuMocteil. [lonsatue ¢pynkiuu. ['padux dynxmuu. CpoiicTBa
bynkiuii. Jluneiinas ynkous, e€ rpadux. I'paduk dbynkuuun y = |x|. ['paduaeckoe
pELICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHECHUM.

8 KJIACC
Yucuaa u BIYUCICHUS

KBanpaThsiil kopeHb U3 uucna. [lonsitue 00 uppanroHaabHOM unciie. JecsaTuuHbIe
MpUOIMKEHUST HMppalMOHANBHBIX uuced. CBoilcTBa apuMeTHUeCKUX KBaJAPATHBIX
KOpHEH M X MPUMEHEHHE K MPeoOPa30BAHUIO0 YUCIOBBIX BBIPAXKEHUN U BBIUKUCICHUSIM.
JlericTBUTEIbHBIC YHCIIA.

Crenens ¢ LeNbIM NTOKa3zaTesneM U e€ cBoiicTBa. CTaHAapTHAs 3aMUCh YKCIIA.

AuredOpanyeckue BbIPaKEeHUS
KBangpaTHbiil TpéxuiieH, pa3noKeHUE KBAAPATHOrO TPEXWICHA HA MHOXUTEIU.
Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anredOpandeckoit Apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHUE, JeJIeHHEe anreOpandeckux apooeil. ParmoHanbHble BRIpAKEHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHUs M HEPAaBeHCTBA

KBanpatHoe ypaBHeHue, (opmyia KOpHEW KBaapaTHOro ypaBHeHHs. Teopema
Buera. Pemienue ypaBHEHMH, CBOAALIUXCA K JUHEWHBIM U KBaapaTHbIM. [Ipocreimue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckass uHTEpHpeTalsl YpPaBHEHUM C JABYMsI MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. [IprMepsI pelieHns CUCTEM HEJTUHEUHBIX
YPAaBHEHUH C IBYyMs [IEPEMEHHBIMU.

Periienrie TEKCTOBBIX 3a/1a4 alreOpanyeckuM CrocoOoM.

HucnoBele HEpaBEHCTBA M WX CBOMCTBA. HepaBeHCTBO € OJAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OAHOM MepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DOyHKIUT

[Honstue pynkuuu. O6acTh ompeneneHusi 1 MHOXECTBO 3HA4Y€HUN (DYHKIHUU.
CrniocoObl 3a1aHus PYHKITHI.

I'padux pynkuun. Urenue cBoiicTB pynkiuu no e€ rpaduxy. [Ipumepst rpadukos
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

DYHKIMH, OMUCHIBAIOUTUE MPSMYIO0 M 00pATHYIO MPOMOPLHUOHATIBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn y = x2, y = x3, y =Vx, y=|x|. I'paduueckoe pelnenne ypaBHeHui
U CHCTEM ypaBHEHUI.

9 KJIACC
YucJia u BbIYUCIEHUS

PanmionanpHBIe 4Wcla, HppalMoOHANIBHBIC YHCIIA, KOHEYHBIE M OCECKOHEYHBIC
JeCATHYHbIE TpoOu. MHOXKECTBO JCHCTBUTEIIBHBIX YUCEN, JCHCTBUTEIIBHBIC YHCIIa KaK
OCCKOHEUHBIE JeCATUYHBIE ApoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEXKITY
MHO>ECTBOM JICMCTBUTEIILHBIX YUCET U KOOPAUHATHOU MIPSMOM.

CpaBHeHue JICUCTBUTEIILHBIX qucel, apu(METHICCKUC JICUCTBUS
C IE€HCTBUTEILHBIMH YHCJIAMH.

PazMepbl  OO0OBEKTOB  OKPYXKAWOIIETO  MHpa,  JJIUTEIBHOCTH  IPOIICCCOB
B OKPYXaroIleM MUpE.

[TpubnmkEHHOE 3HAYCHHWE BEIMYMHBI, TOYHOCTH NpuUOIMkeHus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yJibTaTOB BHIYMCICHUH.

YpaBHeHUs M HEPaBeHCTBA

JIuneiiHoe ypaBHeHue. PeuieHue ypaBHEHUHN, CBOISIIUXCS K JIMHEHMHBIM.

KBanpatnoe ypaBHeHue. PenieHne ypaBHEHMH, CBOISAIINXCS K KBaJpPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHHss ypaBHEHUN TPETbEd W YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-panMOHANBHBIX ypaBHEHHMU. PelleHne TEKCTOBBIX 3ajau
anreOpanyecKuM METOOM.

VYpaBHeHue c aByMs TNEpeMEeHHbIMM U ero rpaduk. Pemienwe cuctem aByx
JIMHEMHBIX YPABHEHH C IBYMS IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHHH, OJTHO
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U3 KOTOpBIX JHMHEIHOe, a Jpyroe — BTOpPOHM creneHu. I'paduueckas MHTEpHpeTALMS
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue mnuHEWHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. PemeHune cucreMm
JUHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHor. KBaapaTtHble HepaBeHCTBA. ['paduueckas
VMHTEPIPETALAs] HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMM.

DyHKIUT
KBanparnunas pyHkuus, e€ rpaduk u cBoiictsa. [Tapadosa, KoopuHATHI BEPIITHHBI
napaboJIbl, 0Ch CHMMETPHUHN TapaboJIb.
I'paduku pynkuuit: y = £x, y= x+Db, y= k_, y=x3y=+xy=|x|,
X

U UX CBOUCTBA.

YucaoBble MOCIeI0BATEIHLHOCTH U NMPOrpeccun

IlonsTne YMCIIOBOM  MOCJICOBATEIILHOCTH. 3aJlaHWE  IOCJIEJ0BATCIBHOCTH
peKyppeHTHOI opmMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass U TeoMmeTpuueckas mnporpeccur. DopMynsl N-ro  yjeHa
apupMEeTHIECKON U TEOMETPUIECKON TPOTrPECCUii, CYMMBI ITEPBBIX N WICHOB.

N3o0paxenue uaeHOB apu(PMETHICCKON U T€OMETPUIECKON MPOrpeccuii TOUYKaMu
Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEHHBIM M SKCIOHEHIMAIbHBIM pocT. CIIOKHbIE
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[lpenmeTHBIE  pe3yiabTaThl ~ OCBOCHHS  NpOrpaMMbl  y4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia v BBIYUCTICHUS

BrImoniHATh, coueTasi yCTHbIE U TUChbMEHHBIE TPUEMBI, apU(DMETUYECKUE TCHUCTBHS
C palMOHAIbHBIMU YHCIAMHU.

HaxoauTh 3HaYeHUS YMCIOBBIX BBIPAXKEHUM, TIPUMEHITH Pa3HOOOPa3HbBIE CITOCOObI
Y MPUEMBI BBIYUCIICHHS 3HAYCHUN APOOHBIX BBIPAKECHHM, COEPKAIINX OOBIKHOBEHHEIE
1 JECATHYHBIC JPOOH.

[lepexoauts OT omHOW (OPMBI 3amUCU HYHMCEN K Jpyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JICCATUUHYIO IPOOK).

CpaBHUBAThH U YNOPSAIOYMBATH PAllMOHATIbHBIC YUCIIA.

OKpyrasarTs uucna.

BbINONHATh NPUKUIKY W OLEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY 3HAYCHUM
YUCJIOBBIX BBIpAXKECHHUU. BBINOMHATH NEUCTBUS CO CTEMNEHSIMU C HaTypajJbHBIMU
MOKa3aTeNISIMHU.

[IpuMeHsATh, TpU3HAKU JIEIUMOCTH, PA3JIOKEHHUE HA MHOXKHUTEIH HATypaJbHBIX
qucen.
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Pemarts npakTUKO-OpMEHTUPOBAHHBIE 3aJ1a4U, CBA3aHHBIE C OTHOLIEHUEM BEJIMYMH,
NPONOPLUOHAIIBHOCTBIO  BEJIMYMH, MPOLEHTAMM, WHTEPIPETUPOBATh PE3YIbTATHI
pelIeHns 3a1a4 C YYETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
0OBEKTOB.

AJiredpanyecKue BbIpaKEHHUS

Hcnonw3oBaTh anreOpanyeckyrd TEPMHUHOJIOTHIO U CHUMBOJHUKY, MPUMEHSATH €€
B MPOIIECCE OCBOCHUS Y4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKCHHM TMpHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoinonHsaTh mpeoOpa3oBaHus 1E€TOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHUEM
MOI00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OAHOWICHA HA MHOTOWJIEH U MHOTOYJICHA HA MHOTOYIEH,
pUMEHATH (OPMYJIBI KBaJpaTa CYMMbI U KBaJIpaTa Pa3HOCTH.

OcyliecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOKUTEU C TIOMOIIbIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXHTEJNS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHEHHS (POopMyT
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHKMs MHOTOWICHOB JJISI PEIICHHUS PAa3uYHBIX 3ajad
U3 MAaTEMATUKHU, CMEKHBIX IIPEIMETOB, U3 PEATbHON MTPAKTUKH.

HUcnonp3oBaTth  CBOWCTBA  CTENEHEHM €  HATypaJbHBIMH  ITOKa3aTEIAMHU
JUTsl IpeoOpa3oBaHus BEIPAXKEHUH.

YpaBHeHUs M HEPABEHCTBA

Pemiats nuHeliHbIE YpaBHEHUS C OJIHOW NIEPEMEHHOM, MPUMEHSS MpaBUia IEPEXoaa
OT HMCXOJIHOIO YpaBHEHUS K pPaBHOCHIbHOMY eMy. I[IpoBepsiTh, SIBASETCA JM YHUCIO
KOpPHEM ypaBHEHHSI.

[IpumensaTh rpadudeckie METOAbl NPH PENICHUHM JMHEHHBIX YpPaBHEHHH W HX
CUCTEM.

[TonOupaTh mpUMEpHI Map YUCET, SIBISIONUXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPJAMHATHOW TUIOCKOCTH TpauK JUHEHHOTO YpaBHEHHUS C ABYMS
MIEPEMEHHBIMH, TOJIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPaBHEHHUS.

PemaTe cuctembl AByX JIMHEMHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTtaBiTh U peniaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX ypaBHEHUM
[0 YCJIOBHMIO 3aJ1a4ud, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJ1a4d
MOJy4YEHHBIN pE3yJIbTaT.

DOYyHKIUN

N300paxaTth Ha KOOPAMHATHOM MPSAMOW TOYKH, COOTBETCTBYIOIIHME 3a/IaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, HWHTEPBAJIbl, 3aMKUChIBATh YHUCJIOBBIE MPOMEKYTKHU
Ha anreOpanyvyeckoM S3bIKE.

OTMeuath B KOOPAMHATHOM MIIOCKOCTH TOYKH MO 33/IaHHBIM KOOPAUHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKUnd. CTpouTsh rpaduk PyHKIUU ) = |X|.
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OnuceiBaTh C NOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIIMYMHAMU:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod TMpeACTaBICHUS W aHaiu3a HUH(OpManuu,
U3BJIEKaTh U UHTEPNPETUPOBATh MH(GOPMAIUIO W3 TpadUKOB peajbHbIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa v BbIYUCTECHUS

Hcnonp30BaTh HavyaldbHBIE NPEACTABICHUS O MHOXKECTBE JECUCTBUTEIBHBIX YHMCE
JUISL CpPAaBHEHMS, OKPYTJEHUS W BBIYUCIICHUN, H300pakaTh JACHCTBUTENBbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumensTh TOHSATHE apUMETHUYECKOTO  KBAApPaTHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HWCIOJB3ysl TIPU HEOOXOAUMOCTH KaJIbKYJSATOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUM, COACPKAIMMX KBAJApPAaTHBIC KOPHHU, UCIIOJIB3Ys CBOMCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCEI C TIOMOIIBIO IECATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyeckue BbIPAsKeHUsI

[IpuMeHSTh MOHATHE CTETICHU C IIEJIBIM ITOKAa3aTeIeM, BBITTOIHATH TPeoOpa3oBaHUs
BBIPAKCHUH, COAEPKAIIUX CTETICHU C LIEJIBIM ITOKA3aTeJIEM.

BBITTOTHATE  TOXKAECTBEHHBIE TMPEOOPA30BaHUS  PAIMOHAIBHBIX  BBIPAKEHUN
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBaipaTHBIA TPEXUIICH HA MHOKHUTENH.

[IpuMeHATh TpeoOpa3oBaHUS BBIPAXKCHUW IS PEIICHUS pa3IM4YHBIX 3aj1ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUs] M HEPAaBEHCTBA

Pemate nuHENHBIEC, KBaJpaTHbIE YpPABHEHUS M PALHUOHAIBHBIE YpPABHECHUS,
CBOJAIIMECA K HUM, CHCTEMBI JIBYX YPaBHEHUH C IByMS [IEPEMEHHBIMU.

[IpoBOaUTE MpOCTENIINE MCCIENOBAHUS YPABHEHUM U CHCTEM YPABHECHUH, B TOM
quclie ¢ TMpPUMEHEHHWEM TpaUUecKuX TMpeaAcTaBlieHn (yCTaHABIMBATh, WMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHUM PEILLICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIpOYee).

[lepexonuth OT ciioBecHOU (HOPMYIUPOBKHU 3a7auM K €€ airedpandyeckoi Mojeinu
C MOMOIIBIO COCTABJICHUS YPABHEHHSI WJIM CUCTEMbl YPAaBHEHUW, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33J]a4U MOJYYEHHBIA PE3YJIbTAT.

[IprMeHATh CBOMCTBA YHMCIOBBIX HEPABEHCTB ISl CPAaBHEHHMS, OLCHKH, peEIIaTh
JMHEWHbIE HEPABEHCTBA C OJHON MEPEMEHHOM M HMX CHUCTEMBI, JaBaTh I'PaPUUYECKYIO
WJUTIOCTPALMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DyHKIUN

[lonumaTe M HCNONB30BaTh (YHKIMOHAJIBHBIE MOHATHUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAUCHHMS), ONPEACNsITh 3HaueHHE (QYHKIMU 1O 3HAYCHUIO
aprymeHTa, OrpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

C’[pOI/ITB rpaduKu 3IeMEeHTapHBIX PYHKIUN BUA:

y=",y=x? y=x3,y = Vx7y = |x|, onuceiBaTh CBOICTBA YHCIOBON (QYHKIIHH
X

o e€ rpaduky.

[IpeamerHbie pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa v BbIYUCIECHUS

CpaBHUBATH U yHOPSAOUYMBATH PAIMOHATBHBIC U UPPALMOHAJIBHBIEC YUCTIA.

Breinonusate apudmeTndeckue NEUCTBUS C PAIMOHATBHBIMU YHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE NPHUEMBI, BBINIOJHATh BBIYUCICHUS C HUPPalUOHAIbHBIMH
YHCJIaMHU.

Haxonute 3HaueHus CTENEHEW C LENbIMU MOKA3aTEIsIMU U KOPHEH, BBIYHUCIATH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraaTh  J€UCTBUTENBHBIE YHCJA, BBIOJHATH MPUKUJKY  pe3ysibTaTa
BBIUHCJIEHUH, OLICHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHUs1 M HEPABEHCTBA

Pemrate nuHElHbIE UM KBAaJpaTHBIE YPABHEHUS, YPAaBHEHUsS, CBOJAIIUECS K HUM,
npocTeitme 1poOHO-paloOHaTbHBIE YPaBHEHUS.

Pemiats cuctemspl IBYX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SIBISETCS JIMHEHHBIM.

Pemath TeKCTOBBIE 3a/ja4l aNreOpandeckuM CIOCOOOM C IMOMOIIBIO COCTABIICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPABHEHUH C IByMS IEPEMEHHBIMHU.

[IpoBoaUTHE mpocCTENIIME UCCIENOBAaHUS YPABHEHUW U CUCTEM YPABHEHHUM, B TOM
quclie ¢ NpUMEHEHHEeM rpaduyecKuX NpeICTaBIeHU (yCTaHABIMBATh, HMEET JIU
YpaBHEHHE WM CUCTEMA YPABHEHUM PELLICHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

PemaThs nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alIMChIBATh PEIIEHNE C TIOMOIIBIO CUMBOJIOB.

Pemate cucTtemMbl JTMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOU
MPSAMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IUYHBIX 3a4a4.

DOYyHKIUN

PacniosnaBath  (PyHKIMM H3y4eHHBIX BHIOB. IlOKa3biBaTh CXEMAaTHYECKH
pacroyio’KeHHe Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKoB (QYHKIUH BHIA: Y = X,
y=#Rx+b y= 4 y=ax2+bx+c, y= x3, y= Vxy=|x| B 3aBucumoctn

X
OT 3HaY€HUU K03 (P(HUIIMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITUH.
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Crpoutrb u wu300paxarb CXeMaTHUECKH TpaduKU KBAJAPATUUYHBIX (YHKIUH,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

PacniozHaBaTh KBazpaTH4YHYIO (QYHKUHIO 1O QopMylie, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX QYHKUUNA U3 peaibHOM KU3HU, (QU3HKHU, TEOMETPHH.

YucsioBble MOCJIE10BATEILHOCTH H MIPOTPECCHH

Pacrio3HaBaTh apu(pMETHIESCKYIO M TEOMETPHUCCKYIO TIPOTPECCUU TIPH Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYKMCIICHHUS C UCITOJIB30BaHUEM (hOPMYIT N-TO WieHa apuPMETHIESCKOM
¥ TEOMETPUYCCKON MPOTPECCUii, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHBI OCIEA0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOH IJIOCKOCTH.

Pemats 3amaun, cBA3aHHbBIE C YUCIOBBIMU MOCIEI0BATEIBHOCTIMHU, B TOM YHCIIE
3aJ1a4M U3 peabHOM JKU3HHM (C UCTIOJIB30BAHUEM KaJIBKYJIATOPA, TU(POBBIX TEXHOJIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KoamyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYatOUIUXCs
(Tembl) Kypca 4acoB coziep>KaHue
Hucna v BEIYUCIICHUS. 25 [TonsiTne CucreMaTH3UpPOBATh M 000raliaTh 3HAHUS
PannonanbHble yncna PaLMOHAIIBHOTO YHCIa. | 00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
Apudmernueckue CpaBHMBATh U YHOPSIA0YUBATH APOOH, TpeoOpa3oBbIBas
JEUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YHOPSIAOUYNBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJbHbIM
ITOKa3aTeJIeM.
Pemenne ocCHOBHBIX
3a/1a4 Ha 1pooH,
MIPOLICHTHI

Y3 peAIbHOM
MIPaKTUKH.

[Tpu3Haku AETUMOCTH,
PA3T0KEHUS

Ha MHOKUTEIIA
HaTypajdbHbIX YUCE.

OOBIKHOBEHHBIC B JICCSITHYHBIC, B YaCTHOCTH B OECKOHECYHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HooOpa3HbIe CIIOCOObI H MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiep>Kaiiux OOBIKHOBEHHBIE U JECATUYHbIE IPOOU:
3aMEHSTh IPU HEOOXOAUMOCTH IECATUYHYIO IPOOh
OOBIKHOBEHHOU M OOBIKHOBEHHYIO AECATUYHON, TPUBOIUTH
BEIpaXeHHUE K popme, Hanbosiee y100HOM /I BBIYUCIICHUH,
npeoOpa3oBbIBATh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEJICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YUCJIAMH.

IIpuBoAUTH YK c/I0BbIE U OYKBEHHbIE MPUMEPBI CTCTICHH
C HaTypaJIbHBIM TTOKa3aTesieM, OOBICHSS 3HAYCHUS
OCHOBAaHUS CTETICHU U TTOKA3aTels CTeTICHN, HaXOIUTh
3HA4YCHHS cTerneHel Buna a" (a — moboe parroHaIbHOE
YHUCJ0, N — HATYpPaJIbHOE YHUCIIO).
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Peanbnbie
3aBucumoctu. [Ipsamas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHMMAaThH CMBICT 3aNTUCH OOJIBIINX YHCET C TIOMOIIBIO
NECATUYHBIX Ipo0el u crenenei uncna 10, npuMeHsiTh UxX
B PEaTbHBIX CUTYAIHIX.

IpuMeHATH MPU3HAKY ICTUMOCTH, PA3I0KEHHS Ha
MHOKUTENIN HAaTypaJbHBIX YHCET.

PemaTtp 3a1aun Ha 9YaCTH, MPOLICHTHI, TPOTIOPIIHH,

Ha HAaXOXJIeHHUE IpoOU (MPOIEHTA) OT BEJIUYHHBI U
BEJIMYMHBI 110 €€ ApoOH (IPOLEHTY), ApoOH (IIpOLIEeHTA),
KOTOPBIN COCTaBIISIET O/IHA BEJIMUMHA OT JIPYTOM.
IIpuBOaAUTH, pa30MpPaTh, OLIEHUBATDH PA3IMYHBIC PEIICHUS,
3aIlMCH PEIICHU TEKCTOBBIX 3a/1a4.

Pacnio3HaBaTh U 00BACHATH, ONIMPASICh HA ONPEICIICHHS,
IpSIMO IPONOPLMOHATIbHBIE U OOPATHO MPONOPLHOHAIIBHBIE
3aBHCUMOCTH M€Y BEJIMUYNHAMU; IPUBOJAUTH PUMeEPbI
3TUX 3aBUCUMOCTEHN U3 PeabHOr0 MUPA, U3 JPYTUX Y4eOHBIX
IPEIMETOB.

Pemath npakTUKO-OpUEHTHUPOBAHHBIE 33]1a4H HA JPOOH,
IPOLEHTHI, IPSIMYIO U 00PaTHYIO IPONOPLIUOHAIBHOCTH,
IPONOPLHU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHUSI.
[lepemeHHBIE.
JlommycTtumsble
3HAYEHUs
MIEPEMEHHBIX.
DopMyJIbIL.

OBaageThb anreOpanvdeckol TEPMUHOIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTthb 3HaueHNs OYKBEHHBIX BBIPAKCHUH MPU 3aTaHHBIX
3HaYeHUSAX OYKB; BBITIONHSATH BEIYUCICHUS IO (hopMyTam.
BoinmoaHATH IpeoOpa3oBaHusl EI0Tr0 BEIPAXKEHUS

B MHOTOWJIECH IIPUBEJICHUEM MOJJOOHBIX CJIaraeMbIX,
PacCKpbITUEM CKOOOK. BBIMOIHATH YMHOXKEHHE OJHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBEICHUE

[MOJTOOHBIX CIaraeMbIX.

CBolicTBa CTEICHU
C HAaTypaJbHbIM
ITOKa3aTeJIeM.
MHOro4JeHsbl.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKHUTEIIHN

Ha MHOT'OYJIEH U MHOTOWIEHA Ha MHOTOYJIEH, NPUMEHSATH
(dbopMyIbl KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3IoKEHNE MHOTOYJIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHMS 32 CKOOKH 00IIIeT0 MHOXKHUTENS,
npuMeHeHHUs! (OpMYJIbl Pa3HOCTH KBaJIpaToB, GOpMYII
COKpAILEHHOTO YMHOKECHUSI.

I[IpuMeHATH NpeoOpa3zoBaHUE MHOTOUJICHOB JIJISl pELICHUS
Pa3IUYHBIX 33]]a4 U3 MAaTEMATUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBHCS C UCTOPHUEH Pa3BUTHS MATEMATHUKH

YpaBHEHHUS U HEPABEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHUS
ypaBHEHUS,
PaBHOCUJIBHOCTD
YPaBHEHUH.
JIuneiiHOE ypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIs PaBMUJIA NIEPEX0/Ia OT UCXOIHOTO YPaBHECHUS
K paBHOCUJILHOMY eMy Oosiee npoctoro Buaa. IlposepsTs,
ABJISECTCS JIU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoadupaTs NpuMepsbI Nap YUCE, SIBISIOMIMNXCSA PEIICHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsI IIEPEMEHHBIMM.
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C OZITHOU IIEPEMEHHO,
pELIEHNE JTUHENHBIX
ypaBHEeHUM. Pemenne
3a71a4 C ITIOMOILBIO
YPAaBHEHUN.

JIuneitnoe ypaBHEHUE
C AByMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEVHBIX YPaBHEHUIN

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaK JMHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU; MOb3YSACh IPAPUKOM,
NPUBOJUTH IPUMEPBI PEIICHUS YPABHEHHUS.

HaxoauTth pemienyue CUCTEMBI IBYX JUHEUHBIX YPaBHEHUN
C ABYMs IIEPEMEHHBIMU.

CocTaBJATH M pelIaTh YPABHEHUE WUJIU CUCTEMY
YPaBHEHUH 110 YCIOBHUIO 3a/1a4U, UHTEPIPETUPOBATH

B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M I10Jy4EHHbIN
pe3yabrar

C AByMs
NEPEMEHHBIMU

Koopaunate! u rpadukmu. 24 Koopaunara Touku N300paxxaTh HA KOOPIUHATHOM MPSIMOMN TOUYKH,

OyHKIUU Ha psMoi. UncoBble | COOTBETCTBYIOILME 3aJaHHBIM KOOPAUHATAM, JIyYH, OTPE3KH,
POMEXKYTKH. WHTEPBAJIbI; 3aIMCHIBATh UX HA aJIreOpandecKoM S3BIKE.

Paccrosinue mexny
IBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KOOpAUHAT
HAa MJIOCKOCTH.
[Tpumepsn! rpaduKoB,
3a/IaHHBIX
dbopmynamu.

OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3a/IaHHBIM KOOPJIMHATAM; CTPOUTH rpauKu HECTOKHBIX
3aBUCUMOCTEMH, 3a1aHHBIX (POPMYIaMH, B TOM YUCIIE

C TMOMOIIBIO TU(PPOBBIX JTaA0OPATOPHUH.

IIpumeHsiTh, H3yYaTh PeUMYyLIECTBA,
HHTEPNPeTUPOBATH rpadIeCKUii ClIOco0 MpeICTaBIeHUS
U aHaJIM3a Pa3HOOOPa3HON KU3HEHHOW HH(POPMAIIHH.
OcBauBaTthb oHATHE (QYHKIIMH, OBIIAJIEBAThH
GYHKIIMOHATBHOW TEPMUHOJIOTHUEH.

Pacno3HaBaTh uHEHHYIO QyHKIMIO Y = KX + D,
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Urenue rpagukon
peaNbHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIMU.
I'padux pynxuuu.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[TocTpoenue rpaduxa
JMHENHON PYyHKIUU.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAYCHUN

k03 unmentos K u b.

CtpouTthb rpaduku JIuHEHHON QyHKIUH, GYHKIUU Y = | X |.
Hcnonb3oBaTh HugpoBbie pecypebl A IOCTPOSHUS
rpa@ukoB (YHKUMHA U U3yYEHUS] UX CBOMCTB.

[TpuBOIUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B PEaIbHBIX
npoLeccax U sIBICHUSX

I'padux pynxuun
y=|x]|
[ToBTOpEeHue u 06001IeHIE 6 IToBTOpEeHUE Br10upaTh, IPUMEHATH OLEHUBATH CIIOCO0BI CPAaBHEHUS
OCHOBHBIX [TOHATUI Yrcell, BEIYUCIEHUH, TpeoOpa3oBaHU BEIPAKEHHUI,
¥ METOJO0B Kypca peleHns ypaBHEHUIA.
7 knacca, 0000IIeHHE OcymecTBJIATH CAMOKOHTPOJIb BBITIOJHSAECMBIX JCUCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yJibTaTa BEIYUCICHUMN, TPEOOpa30BaHUA,
ITOCTPOCHUM.
Pemats 3a1auun U3 peaabHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS [ PEIIEHUs 3a0a4 U3 APYTruxX
IIPEAMETOB.
Pemathb TekcTOBBIC 321241, CDABHMBATDH, BHIOMPATH
CIOCO0BI PELICHUA 33/1a4U
OBUIEE KOJIMYECTBO 102
YACOBIIO ITPOI'PAMME
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8 KJIACC
HanmenoBanue paznena |[KonuyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYatOUIUXCs
(Temnl) Kypca 4acoB co/iep>KaHue
Yucia v BBIYUCIICHUS. 15 KBaapatHsblii KOpeHb @opmyIUpoOBaTH ONpeAeIeHne KBaIPaTHOTO KOPHS

KBangpaTHbie KOpHU

u3 yucnaa. [lonstue
00 upparoHaIbHOM
yucie. JlecaTuunbie
PUOIIKEHUS
MppaloOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIC
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCell.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHCJIOBBIX
BBIPAKCHHUI,
coJieprKaIux
KBaJ[paTHbIC KOPHU

U3 Yncia, apuMETHIECKOro KBaJIpaTHOTO KOPHSI.
IIpuMeHATH Onepaluio U3BJICUYCHUS KBAAPATHOTO KOPHS
U3 YKCJia, MCMOJB3YS NPU HEOOXOAUMOCTH KAJBKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JEeCATUYHBIMU JIPOOSMHU.

CpaBHMBATH U YIOPSI/IOYHUBATH PAllUOHAIBHBIE U
VPpALMOHAIBHBIE YUCIIA, 3alIUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEN.

Mcene10BaTh ypaBHEHUE X2 = @, HAXOAUTh TOYHEIE U
npuOmKkEHHBIC KOpHU Tipu @ > 0.

HccaenoBarh ¢BOMCTBA KBAJIPATHBIX KOPHEW, TPOBOIA
YHCJIOBBIE YKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KAJIBKYJISITOPA
(koMIibIOTEpA).

Jloka3bIBaTh CBOICTBa apu(METUUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX JUIsl PeoOpa3oBaHus BEIPAKESHUH.
BoInoHATH Npeodpa3oBaHMs BbIPAXKEHUH, COAEPIKAIINX
KBaJ[paTHbIC KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUUECKUX U (Pu3nueckux Gopmyi.

Bu1uncJATh 3HAUeHUsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCTIOIB3YS IPU HEOOXOIUMOCTH
KQJIBKYJSATOP.
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Hcnmoub30BaTh B X0/1€ pELICHUS 3a]1a4 DJIIEMEHTAPHBIC
NpEICTaBIICHUs, CBA3aHHbIE C MPUOIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMMTBHCS C HCTOPHUEH Pa3BUTH MAaTEMATUKH

Yucia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrteneHsb ¢ LEeJIbIM
ITOKA3aTeJIeM.

@opMyJIMPOBATH ONPe/ieSIeHUe CTEIICHH C LIEJIBIM
MOKAa3aTeJIEM.

oKa3aTeaeM CranpgapTHas 3aM1cCh IIpeacTaBasiTh 3anMchb OOJBITUX U MAJIBIX YUCE
qucJa. B CTaHJIapTHOM BHUJie. CpaBHUBATH YKClIa U BEJIMYUHBI,
Pa3mepn1 00bekTOB 3alMCaHHBIE C UCMOJIb30BaHUEM cTerneHu 10.
OKPYKaIoIIero Mupa Hcnonp30BaTh 3aUCh YUCEN B CTAaHJAPTHOM BUJIE
(OT 27EMEHTapHBIX JUUIS1 BBIPOKEHUST Pa3MEPOB OOBEKTOB, IJIUTEIIBHOCTH
YaCTHULI MIPOIIECCOB B OKPY’KAIOIIEM MUPE.
710 KOCMUYECKUX DopMyIMPOBATH, 3ANIUCHIBATH B CUMBOJINYeCKOi (popme
00BEKTOB), Y WJUTIOCTPUPOBATH PUMEPAMHU CBOMCTBA CTENICHU
JUTUTEITBHOCTD C LIEJIBIM ITOKA3aTEIEM.
IIPOLIECCOB I[IpuMeHATH CBOICTBA CTETICHHU [IJIs1 IPEOOpa30BaHUS
B OKPY>KaroIllEM MHUPE. | BBIpaXEHUM, COJIEpKAINX CTEIICHU C LIEJIbIM [TOKa3aTeJIEM.
CBolicTBa CTEICHU BbInoaHATH 1eMCTBUSA C YKCIaMHU, 3alIMCaHHBIMHA
C LEJIBIM ITOKa3aTesieM B CTAaHJIAPTHOM BHJI€ (YMHOKEHHE, JIETIEHNE, BO3BEICHUE
B CTCIICHB)
AnreOpanueckue KBagpatHblii Pacno3HaBaTh KBaJIpaTHBIN TPEXWIECH, YCTAHABINBATD
BbIpakeHus1. KBapaTHbii TPEXUIICH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXWICH Paznoxenue PackiaapiBaTh HAa MHOKHMTEJIN KBAIPATHBIN TPEXWICH
KBaJ[paTHOT' O C HEOTPULATEIbHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anrebpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B aJireOpanyecKue
BBIPKCHUS.
OCHOBHOE CBOMCTBO
anredpanveckoi
npo6u. CokpailieHue
TpoOei.

CroxeHnue,
BBIUUTAHUE,
YMHO>KEHHUE U JIeTICHUE
anre0panvaecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHUI,
coJieprKaIux
anreOpandeckue
Ipoou

3anucbIBaTh asireOpandeckue Boipaxkenus. Haxoaurn
00JacTh ONPEEICHNs PAlMOHATIBHOTO BBIPAXKEHHUS.
BbINOTHATH YMCIOBHIE TIOJCTAHOBKH U BBIYHCSTD
3HayeHue ApoOu, B TOM YHCIIE C TOMOUIBIO KaJbKyJISATOpA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO alnreOpandeckoit
IpoOu U MPUMEHSTH €T0 JJisl TpeoOpa3oBaHus Ipooei.
BbINOTHATH JeHCTBHUSI C AITeOpanvdecKiuMH IPOOSIMHU.
[TpuMeHATh IpeoOpa30BaHus BEIPAKCHHUMA JIJISI PEIICHHS
3as1a4y. BeipakaTh nepemMeHHble 13 Gopmyt (PU3NIECKUX,
reOMETPUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIUH)
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YpaBHEHMS 1 HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaJApaTHbIC yPaBHEHUS.

KBangpaTtHbie ypaBHEHUS ypaBHeHue. Henoyinoe | 3amuchiBaTh GopMyJry KOpHEH KBaIpaTHOTO YPAaBHEHHS;
KBaJpaTHOE pelaTh KBaJAPATHbIC YPABHEHUS — IOJHBIE U HETIOIHBIE.
ypaBHeHue. opmyna IIpoBoauTs npocreime UCCaAeI0BAHUA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUN.
ypaBHeHus. Teopema Pemiats ypaBHeHMsI, CBOJSIINECS K KBAIPATHBIM,
Buera. C TIOMOIIIBbIO TTpe0oOpa3oBaHU U 3aMEHON MTEPEMEHHOM.
Pemienue ypaBHeHuil, Ha0sropaTh 1 aHAJIM3UPOBATH CBSI3b MEXKY KOPHAMU U
CBOIAIINXCS KoddpUIIMeHTaMH KBaIPaTHOTO YPaBHEHUSI.
K KBaIpaTHBIM. ®opmyaupoBaTh TeopeMmy Buera, a Takxke 0OpaTHyIo -
[Tpocreiimue qpoOHO- | TEOpeMY, IPUMEHSTh 3TU TEOPEMBI JJIsl PELICHUS
palLlMOHAJIBHBIE 3a/1au4.
YpaBHEHUS. PemiaTh TekcTOBBIE 321a4H aNTeOpANYECKUM CIIOCOOOM:
Pemenne TekcTOBBIX NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3aaUH
3a71a4 C ITOMOILBIO K aJIreOpanyecKoi MOJIeTTH IMMyTEM COCTaBIICHUS yPAaBHEHHUS,
KBaJpaTHBIX pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
YpPaBHEHHM pe3ynbTar.

3HAKOMUTBHCS C UCTOPHE Pa3BUTUS aITeOpPbI
YpaBHEHHUS 1 HEPABEHCTBA. 13 JIuneiiHOE ypaBHEHNE Pacno3HaBaTh JTMHEWHBIE YPABHEHUS C IBYMS

Cuctembl ypaBHEHU I

C AByMS
NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUsI ypaBHEHUI
B LIEJIBIX YKCTIAX.
Pemenue cucrem nByx
JIMHEVHBIX YPaBHECHUN

IIEPEMEHHBIMHU.

CtpouTtsh rpaduky TMHEHHBIX YPaBHEHH, B TOM YHCIIC
HCIOJIb3Ysl HU(PPOBBIE PeCypPChl.

Pa3ziiuyaTth napajuiesibHbIE U ITEPECEKAIOIINECS MPSIMbIE
110 UX YPABHEHUSIM.

PemiaThb crucTeMBI IByX TMHEWHBIX YPABHEHUM C ABYMS
MIEPEMEHHBIMH NOJICTAHOBKOW U CIIOKEHHUEM.
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C IByMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEM HEJIMHEMHBIX
YPaBHEHUH C IBYMs
IIEPEMEHHBIMU.
I'paduueckas
VHTEPIPETALIUS
YPaBHEHMUS C IByMSI
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU.
Pemenne TekcTOBBIX
3a71a4 C ITOMOILBIO
CHUCTEM YpAaBHEHUM

Pemarp npocreime CUCTEMbl, B KOTOPBIX OJHO

Y3 YPAaBHEHUH HE SBJISICTCS JIMHEWHBIM.

IHpuBoauTs rpaguuecKy0 HHTEPNPETALMIO PELICHUSA
YPaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YPABHEHUU
C ABYMS IIEPEMEHHBIMU.

PemaTh TekcTOBBIE 32/1a4H ANITeOPaNYECKUM CIIOCOOOM

YpaBHEHHUS 1 HEPABEHCTBA.
Hepagenctpa

12

Yucnoselie
HEPABEHCTBA U UX
CBOICTBA.
HepasenctBo ¢ ogHoM
IIEPEMEHHOM.
JIunelinbie
HEPABEHCTBA C OJTHOM
MIEPEMEHHON U UX
petierne. Cuctemsl
JIMHEVHBIX HEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YMCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPJIMHATHOM MPSAMOM, 10Ka3bIBATH
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
PemiaTp iMHElHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHuEe HEPABEHCTBA HA YUCIIOBOM MPSIMOIA.
Pemathb cucteMbl TMHEWHBIX HEPABEHCTB, U300paxaTh
pElLICHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOMU
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C OZITHOM IIEPEMEHHON
Y VX pELICHHE.
N3o0paxkenue
peLIeHUs JIMHEHHOTO
HEPABEHCTBA U UX
CHCTEM HA YUCJIOBOM
IIPSIMOU

O yHKIUY.
OCHOBHBIE TTOHSITHUS

[lonsitue pyHKIUU.
OO6nacTh onpeeneHus
Y MHOXECTBO
3HAYCHUHN ()YHKIIHH.
CrniocoObl 3a1aHus

G yHKIHIA.

I'paduk GpyHKIIHN.
CgoiicTBa hyHKIHNH,
UX OTOOpakKeHHUE

Ha Tpaduke

Hcnoab3oBaTh G yHKIIMOHATHHYIO TEPMUHOJIOTHIO
CHUMBOJIHKY.

Boruucasite 3HaYeHUs1 QYyHKIINM, 3aJaHHBIX POpMYTaMH
(mpu HEOOXOAMMOCTH MCIIOJIH30BATh KAJIBKYJIATOP);
COCTABJATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku GyHKIUHN.

OnuckiBaTh CBOIiCTBA QYHKIIMK HA OCHOBE €€
rpauIECKOro MpeICTaBICHHUS.

Hcnonb3oBaTh GyHKIIMOHATHHYIO TEPMHUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpaKoB, OTPAKAIOIMINX PeaTbHbIC
npoueccsl U sipiieHus. [IpuBoAMTH MPUMeEPbI NPOLIECCOB U
SABJICHUW C 3aIaHHBIMHA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMBbI

JUTSI TIOCTPOEHUS TparKOB PYHKINI 1 U3YUEHUS MX CBOMCTB

O yHKIUY.
UrcnoBbie PyHKIHH

YreHue ¥ moCcTpoeHUe
rpaduKoB G yHKIIHA.
[Tpumeps! rpadukos

Haxomnutsb ¢ noMombio rpaguka GyHKINY 3HAUCHUE OJHOM
Y3 pPaCCMATPUBAEMBbIX BEJIUYMH MO 3HAYCHUIO IPYTrOM.
B HeclioXKHBIX Cilydasx BbIpaxaThb (pOpPMYJI0H 3aBUCHMOCTD
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dyHKumii,
OTpaXKaroIINX
peabHbIE TPOLIECCHI.
OyHKIWUH,
OMKCBHIBAIOIIINE
psIMYIO U 00paTHYIO
POIMOPLHUOHAIbHBIE
3aBUCUMOCTHU, UX
rpadukm.

I'padux pynxuum

y =X

OyHKIMH

y =x4y =%,
y=vxy=|xf;
rpadu4eckoe perieHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

MEXKY BEJIUYNHAMMU.

OnuceIBaTh XapaKTep U3MEHEHNS OJTHOW BEIMYNHBI

B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.

Pacno3naBath Buibl n3ydaeMbix GyHKuuid. [loka3biBaTh
CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTHU
rpadukoB pyHKumii Buga:y = X2,y = x5,y =vVx,V = |x|.
HUcnonb3oBaTrh pyHKIHOHAIBHO-TPaduyecKue
NpeACTABJICHHS IS PELICHUS U UCCIICI0BAHUS YPABHEHUN U
CUCTEM ypaBHECHUM.

IIpuMeHATH LU POBBIE pecypehl IS IOCTPOCHUS
rpadukoB GyHKIIUN

[ToBTOpEeHUE 1 0000IIICHHE

[ToBTOpEHnE
OCHOBHBIX ITOHSTHHN U
METOJI0B KypcoB 7 1 8
KJIaCCOB, 0000IIEHNE
3HAHUU

Bbi0upars, npuMeHSITh, OLEHMBATH CIIOCOOBI CPABHEHUS
YHCeJl, BRIYUCICHUH, IPe0O0pa3oBaHN BEIPAKECHUH, peIICHUS
YPaBHEHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBITIOJHSAECMBIX JCUCTBUN U
CaMOIIPOBEPKY pe3yJibTaTa BEIYUCIECHUMN, TPEOOPa30BaAHUA,
ITOCTPOECHUM.

PemiaTe 3a1a4u U3 peajibHOU )KU3HU, IPUMEHATH
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MaTeMaTU4eCKUe 3HAHUS I PEIICHUs 3a/1a4 U3 APYTHUX
MPEMETOB.

Pemath TekCTOBBIE 321241, CDABHUBAThH, BLIOMPATH
CIOCO0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC
HanmenoBanue paznena  |[KonnuecTo OcHoBHOE OCHOBHBIE BUbI IESITEIBHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue
Yrcna v BBIYMCIICHUS. 9 Pannonanbublie yncna, | Pa3BuBaTh mpeacTaBJeHHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIE YUCIIA

UppaIMOHATILHBIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEeUCTBUTEIBHBIX
YHCEJT,;
JIEMCTBUTEILHEIC
YHclIa KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMuo ogHo3HauHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSIMOMU.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCEI,
apupMeTuyecKue

HaTypaJbHbBIX YUCEN O MHOKECTBA JCUCTBUTEIILHBIX YUCEIL.
O3HAKOMHUTBCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEUHOM JAeCATUYHON
TpoOU, MPUMEHSITh JCCATUYHBIC TPUOIMKEHUS
palMOHAIBHBIX U UPPALIMOHATBHBIX YUCET.

HN300paxaThb 1CiICTBUTENIBHBIE YHCIIA TOUKAMU
KOOPJIMHATHOM MPSIMOU.

3anucbIBaTh, CPABHUBATH M YIIOPSIA0YMBATH
JEWCTBUTENIBHBIEC YHUCIIA.

BbInOTHATH, coueTast yCTHBIE U IUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeiiCTBUA C PALMOHAILHBIMU YUCIIAMU;
HAXOAMThb 3HAYCHUS CTETIEHEN C LIENbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHUM.
Honyuyurs npeacraBjieHue 0 3HAYNMOCTHU
JIEVUCTBUTEIIBHBIX YUCEII B IPAKTUYECKOM NEATEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JI1aTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUS IEUCTBUTEIBLHOTO YHCIIa IPU PEIICHUN
3a/1a4.

OKpyriafiTh ACHCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3yIbTaTa BIYNCICHUHN, OUEHKY 3HAUEHUI
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JICUCTBUS

C ICUCTBUTEIbHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUEC BEIITUUHMHDI,
TOYHOCTD
npUOIKEHUS.
OKpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUM.
3HAKOMMTBHCS C MCTOPHUEH Pa3BUTHS MAaTEMATUKH

YpaBHEHHUs 1 HEPABEHCTBA.
YpaBHEHUS C OTHOM
IIEPEMEHHOMN

14

JInHerHOoe ypaBHEHUE.
Pemenune ypaBHeHuM,
CBOJSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaJpaTHBIM.
bukBanpartHbie
YpaBHEHUS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEH

Y YETBEPTOU CTENIEHEN

OcBaunBaTh, 3al1I0MMHATH M IPUMEHATH rpauueckune
METO/bI IIPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U JpOOHBIE YpaBHEHUS.

Pemats JiMHeHbIC M KBAJPaTHbIC YPABHEHUS,
yYpaBHEHHUSI, CBOJIAIIMECS K HUM, IPOCTEHIIMe TpoOHO-
paluKoOHaJIbHbIE YPABHEHHS.

IIpensnaratb BO3MOXKHBIE CTOCOOBI PEIICHUS TEKCTOBBIX
3a7a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4u
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS C MCTOPHUEH Pa3BUTHS MAaTEMATUKU
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pas3noKeHneM
Ha MHOXHTEJIH.
Pewmenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aredpanyecKum
METOOM

VYpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €r0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPAaBHEHUH
C ABYyMS
NIEPEMEHHBIMHU H €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JUHEWHOE,
a Ipyroe — BTOpOu
CTEIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBbI YPaBHEHU

C IByMsI IEPEMEHHBIMMU.
Pemenne TekcToBbIX

OcBauBaTh U NPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTUHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIByX YPABHCHHM, B KOTOPBIX OJTHO YPAaBHCHUE HE
SIBIISICTCS JINHEHHBIM.

Hcnoan3oBaTh QyHKIMOHATBEHO-TpadruecKkue
NIPEICTABJICHUS JIJIS pelIeHUsI M HCCJIeI0OBAHUS YPAaBHCHHIA
U CHCTEM.

AHAJHM3UPOBATH TEKCTHI 327124, peliaTh UX
anreOpanyecKuM CIocoOOM: MepexoauTh OT CJIOBECHOMN
bOopMYITUPOBKH YCIOBHUS 33/1a4d K aJire0panvdecKor Mo1esn
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBJICHHYIO CUCTEMY YpaBHEHMUI; HHTEPIPEeTUPOBATH
pe3ynbTar.

3HAKOMUTBHCS C UCTOPUEH Pa3BUTHS MATEMATUKH
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3aJ1ay ajareOpanyecKum
crocobom
YpaBHEHUS 1 HEPABEHCTBA. 16 HucnoBblie Yurtath, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaseHnctpa HEPaBEHCTBA U UX HEPaBEHCTBA; UCIIOJIb30BATh CUMBOJIUKY U TEPMHUHOJIOTHIO.
CBOIICTBA. BoinonHATH peoOpa3oBaHus HEPABEHCTB, MCMOJb30BATH
Jlunelinbie J1s1 TpeoOpa3oBaHusl CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JIMHEIHBIE U KBa/IpaTHHIC HEPABEHCTBA.
C OJTHOM EPEMEHHOMN PemaTthb rHelHbIE HEPABEHCTBA, CUCTEMbI JIMHEHHBIX
U UX PCIIICHHE. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKITFOYAIOIIINX
CucTembl TMHEHHBIX KBaJPaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh
HEPABEHCTB C OJIHOU MOJIYYEHHBIE PEIICHUS.
NEPEMEHHON U UX N300paxaTh penieHue HEPABEHCTBA U CUCTEMBI HEPABEHCTB
peleHue. Ha YUCJIOBOW MPSAMOIi, 3aIMCHIBATH PEIICHUE C TOMOIIbIO
KBagpathsie CUMBOJIOB.
HEpPaBEHCTBA U UX Pemathb KBagpaTHbIE HEPABEHCTBA, HCIIOJIb3Ys
pelieHue. rpaduyueckue npeacTaBiIcHUsI.
I'paduueckas OcBanBaTh M NPUMEHSATh HEPABEHCTBA [IPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE NPAKTUKO-
HEPaBEHCTB U CUCTEM OpPUEHTHUPOBAHHBIX
HEPaBEHCTB C JBYyMs
EePEMEHHBIMU
OyHKIMU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIINIA;

bynkius, e€ rpaduk u
cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPUINHBI
napa0oJibl, OCh

WLTIOCTPUPOBATH CXeMATHYeCKH, 00bSICHATH
pacrojIoKeHHe Ha KOOPAHMHATHOM TUIOCKOCTH TpaduKOB
gynxumii Buga: y = kx,y = kx+ b,y = |y = ¥,

X
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CUMMETpPUHU NapaboJIbL.

I'paduxu pyHKIMIA:
y =kx
y = kx + Db,

y =x3,y =+/x, y = | x| B 3aBHCHMOCTH OT 3HAUCHHI

K03 (PUIIMEHTOB; ONMCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (YHKLHIO IO (hOpMYIIE.
IIpuBoAUTH NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBASITH 11 0600111aTH 0COOEHHOCTHU Tpaduka
KBaJIpaTUYHOU (PYHKIIUU Y = ax? + bx + c.

CrpouTs M M300pakaTh cXxeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIIH, 3aIaHHBIX POpMyIamMu BUIa
y=ax’, y=ax?+q,y=a(x +p)? y=ax®+bx +c.
AHAJIM3MPOBATH U NPUMEHSTH CBOMCTBA M3YUYECHHBIX
GyHKUUN U1 ©X TOCTPOESHUS, B TOM YKCJIE C TOMOIIBIO

U(POBBIX PECYPCOB

YucoBbie
IIOCJIEIOBATEILHOCTH

15

[lonsiTre yncnoBon
MOCJIEIOBATEIbHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoii u
dbopmyIoii N-To YieHa.
Apudmernueckas u
reoMeTpUuYecKast
IIPOTPECCUM.
®opmyJibl N-To YieHa
apuPpMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb UHJEKCHbIE 0003HAUCHUS,
CTPOMTH pedyeBble BHICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C MIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro 4ieHa
MOCIICIOBATEIHBHOCTH WITH PEKYPPEHTHYIO POopMYyITy

U BBIYMCJISITH YWICHBI ITOCIIEI0BATEILHOCTEH, 3aIaHHBIX
TUMH HOpMYyIIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
MIOCIICTIOBATEIIHHOCTH, €CITH BBITTMCAHBI IEPBBIC HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO ¥ TEOMETPUUECKYIO
MIPOTPECCHUH TP PA3HBIX CIIOCO0AX 3aaHUs.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxenue 4ieHoB
apupMeTHIECKON 1
r€OMETPUYECKOU
MPOrPECCUN TOUYKAMU
Ha KOOpJIAMHATHOMU
MJIOCKOCTH.
JInHEeHbBIN 1
YKCIOHEHIIUAJILHBIN
pOCT.

CI10HBI€ TPOLIEHTHI

PemaTs 3a1auu ¢ ucnosib3oBanueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKOM MPOTrPECCUil, CyMMBbI
IIEPBBIX N YWICHOB.

MN300pamxkaTh WICHBI 10CIEI0BATEIbHOCTA TOUKAMU

Ha KOOPJIMHATHOM INIOCKOCTHU.

PaccmaTtpuBaTh puMepsl NPOLECCOB U ABJICHHH

U3 pEeaJbHOM XU3HU, WUIKOCTPUPYIOLIME U3MEHEHUE

B apu(PMETHUECKON MPOTrPecCuu, B T€OMETPUUYECKON
IPOrpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a7a4m, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEI0BATENIBHOCTAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCII0JIb30BAHNEM IIU(PPOBBIX TEXHOIOTHH
(371€KTpOHHBIX TA0JIUL, IPAPUUECKOT0 KAIBKYISATOPA U T.I1.).
Pemiathb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTBI, B TOM YUCIIE
3a/1a4y U3 peaNbHON MIPAKTUKH (C UCIIOIB30BAHUEM
KJIbKYJISTOPA).

3HAKOMUTBCH C HCTOPUEH Pa3BUTHSI MATEMATHKU

[ToBTOpeHME, 0600IICHME,
cucTeMaTHh3alusa 3HaHUH

18

Yucaa u
BbIYMCJICHUS (3aIUCH,
CpaBHEHUE, JICUCTBUSA
C JICMCTBUTEIbHBIMU
YUCIIaMH, YUCTIOBas
npsiMasi; MPOLEHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBath NOHATHUSIMH: MHOKECTBO, IOJJMHOXECTBO,
oTepaIuy HaJl MHOYKECTBAMHU;, HCMOJIb30BATh rpaduueckoe
MpEeACTaBICHUE MHOXKECTB JJI1 ONUCAHUS PEaTbHBIX
MPOLIECCOB U SIBJICHUM, MPU PELICHUN 3a7a4 U3 IPYTUX
y4e€OHBIX TPEAMETOB.

AKTYaJIM3UPOBATH TEPMHUHOJIOTHIO U OCHOBHBbIE
NeiCTBHS, CBSI3aHHbIE ¢ YUCJIAMM: HATYPAJIbHOE YHCIIO,
MIPOCTOE U COCTABHOE UMCIIA, ETUMOCTh HATYPAJIbHBIX
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OKpYTJICHHUE,
npuOIKEeHuUeE,
OLIEHKA; peLIeHHE
TEKCTOBBIX 3a/1a4

yuce, IPU3HAKU ACIUMOCTH, LI€JIOe YUCII0, MOLYJIb YUCIIA,
OOBIKHOBEHHAs U JeCATUYHAs APOOU, CTaHJAPTHBIN BU
quclia, apu(pMETUIeCKU KBaIpaTHBIN KOPEHb.
BBINOJIHATE 1eHCTBUSA, CPABHUBATDH U YIIOPAA0YHBATH

apudmeTHIeCKUM YHCIIa, TPEJICTABIIATh YMCIIa HA KOOPIUHATHON TIPSIMOM,
crIocooom) OKPYTJIATH YUCJa; BHIMOJIHATH MPUKUAKY H OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemiaTh TeKCTOBBIE 321291 aPUPMETHICCKAM CITIOCOOOM.
PemaTh mpakTHYeCcKHe 32241, COJICPIKAIINE TPOIICHTHI,
JIO0JI, YaCTH, BBIPAKAFOIINE 3aBUCUMOCTH: CKOPOCTh —
BpPEMsSI — PacCTOSTHUE, IICHAa — KOJUYECTBO — CTOMMOCTb,
00BEM paboOThl — BpeMsi — IIPOU3BOIUTEIBLHOCTH TPY/A.
Pa3oupaTh peanbHbie )KU3ZHEHHbBIE CUTYAIINH,
(opMyTHPOBATH UX HA S3bIKE MATEMATHKH,
HAXOAUTH pEIICHHEe, TPUMEHSST MaTeMaTHUECKHi armapar,
HHTEPNPETHPOBATH PE3YJIbTAT
AuredOpanyeckue OnepupoBaTh NOHATHUAMM: CTEIIEHD C LIEJIBIM
BBIPasKEeHUsI nokasaresuieM, apuhMeTUYECKUN KBaIpaTHBIN KOPEHbD,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE 1€CTBUS: BBITIOIHSITH PACYETHI
BBIPAKCHU, o ¢popmynam, mpeoOpa3oBLIBATH 1EJbIC, TPOOHO-
JIOTTYCTUMBIC panMoHAIbHBIE BEIPAKEHUS W BHIPAXKCHHSI C KOPHSIMH,
3HAYCHUS) peanu30BBIBAThH PA3NIOKEHUE MHOTOWICHA HA MHOKHTEH,

B TOM YHKCJIE C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJ[paTOB M KBaJpaTa CYMMbI U PA3HOCTH; HAXOJIUTh
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JIOIYCTUMBbIE 3HAUYE€HUS IEPEMEHHBIX AJIs1 APOOHO-
pPaLMOHAJIBHBIX BBIPAKECHUM, KOPHEN.

MopesmmpoBaTh ¢ TOMOLIBIO GOPMYJI peabHbIE IPOLECCH
U SIBJICHUA

DyHKIUU
(moctpoeHue,
CBOMCTBA NU3yYEHHBIX
yHKuMi;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHCTEM)

OnepupoBath NOHATHAMU: QyHKIMSA, TpaduK QyHKINH,
HYJU QYHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
IPOMEKYTKHU BO3pacTaHusl, yObIBaHUSI, HAUOOJbIIIEE U
HauMEHbIIee 3HaUeHUsI (PYHKIINU.

AHATH3MPOBATH, CPABHUBATH, 00CYK1aTh CBOIICTBA
GyHKIUN, CTPOUTH UX TpadUKH.

OnepupoBaTh NOHATHUAMMU: IPSIMasi TPONOPIIUOHATILHOCTb,
oOpaTHas MPOMOPLHOHATBHOCTE, JIMHEWHAs (QYHKIINA,
KBaJpaTu4Has GyHKIMsI, Tapabosia, TunepooIia.
HUcnonb30BaTh rpapukM IS ONPEAECTICHUS CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JIJISl pelIeHus 3a71a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU; MO/IEJTUPOBATH

C IMOMOIIIBIO TPAPUKOB peaTbHBIE MPOIIECCHI U SIBJICHHUS.
BripaxaTts ¢popmMysIaMu 3aBUCUMOCTH MEXKy BEJIMYMHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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OEAEPAJIBHAA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«'"EOMETPUS» B 7-9 KIIACCAX

HHOACHUTEJIBHAS 3AIITMCKA

['eomeTpusa kak OAMH M3 OCHOBHBIX Pa3J€JIOB HMIKOJIBHOW MATEMATHUKUA, UMEIOIIUN
CBOEH 1IeIbI0 00ECIEeYUTh M3yYEHUE CBOMCTB U pa3MepoB (Uryp, UX OTHOIICHUH U
B3aUMHOE PACIOJOXKEHHUE, OMUPACTCS Ha JIOTUYECKYIO, JI0Ka3aTeNIbHYIO JIMHUIO.
[leHHOCTh W3yuYeHUS] TEOMETPUU HA YPOBHE OCHOBHOIO 0OOIIEro oO0pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYalOIIMHCA YYUTCS MPOBOAUTH JIOKa3aTeIbHbIC
pacCyXJeHusl, CTPOUTh JIOTUYECKHWE YMO3AKJIIOYEHHUS, JIOKa3blBaTb HMCTHUHHBIE
YTBEPKJICHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOJAUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATH CBOWCTBA OT MPHU3HAKOB, (OPMYJIHPOBATH OOpPATHBIC
YTBEPKICHUS.

BTopoii 1I€HHOCTHIO M3Y4YEHHSI TE€OMETPUU SBJISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTAa TIPU pEIICHUM KAaK MaTeéMaTHUYeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaroniuiics MOJDKEH HAyYHUThCS ONMPENEITUTh
reOMETPUYECKyI0 (Urypy, ommcarb CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO y4YacTKa, paccuuTaTh HEOOXOIUMYIO UIMHY OINTOBOJIOKOHHOIO
Kabenss wiu Tpedyemble pa3Mepbl Tapaxa s aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTEIbHAS JIMHUA B U3ydyeHUM reomerpuu. llpu pemenun 3amad
PAKTUYECKOTO XapakTepa OOYy4alolUiCS yYUTCA CTPOUTh MAaTEMaTHYECKHE MOJEIH
pEaNIbHBIX KU3HEHHBIX CUTyallUi, IPOBOJAUTH BBIUMCIICHUS U OLICHUBATH aJ€KBATHOCTH
IIOJIy4YEHHOT' O pe3yJIbTaTa.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3U TEOMETPUU C JPYTHUMH  YUCOHBIMH
npeIMeTaMi, MOTHBHUPOBATH HCIIOJIB30BATh OMPENEICHUS T€OMETPUYECKUX (UTYp H
MOHATHH, JEMOHCTPUPOBATH MPUMEHEHHUE TOJYYCHHBIX YMEHUN B (PU3MKE U TEXHUKE.
Oty cBsi3u HamOoliee SPKO BUAHBI B Temax «Bexrtope», «TpuroHomerpudeckue
COOTHOIIIEHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIONINEC OCHOBHBIE Pa3Jeibl
conepxkanus: «I'eomerpudeckue GUrypsl 1 UX CBOMCTBaY, «MI3MepeHne reoMeTpUIeCKuX
BEJIMYMH», «/[eKapTOBBI KOOpAMHATHI Ha IUIOCKOCTH», «BekTopbDy, «/IBHKEHUA
mIockocTy, «IIpeodpazoBanus mog00us».

OO0uiee 4yMciIO 4YacoB, PEKOMEHJOBAHHBIX JUIsl M3yYEHHs Y4eOHOTO Kypca
«I"'eomeTpusi», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeJient0), B 8 Kiacce —

68 "acoB (2 waca B Hezen0), B 9 kimacce — 68 acoB (2 yaca B HECIIO).
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COJAEPKAHUE OBYUEHUASA
7 KIIACC

Hauaneuble nonsaTus reomerpun. Touka, npsamas, OTPE30K, JIyd. Yo Buael yrios.
BeprukansHeie U cMmexHble yriabel. buccekrpuca yrina. JlomaHas, MHOTOYIOJbHUK.
[TapannenbHOCTh U NEPIEHAUKYIIAPHOCTD IPAMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETpHUH. [Ipumeps
CHUMMETPHUHU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOINIBIO IIUPKYJIA U JTUHEHKU. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN 1 PABHOCTOPOHHMH TPEyroabHUKU. HepaBeHCTBO TpeyroibHUKA.

CRoiicTBa M MNpU3HAKK PaBHOOEAPEHHOTO TpeyrojbHHKa. [Ipu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CgolicTBa U TNpPU3HAKKA MapaIEIbHBIX OpsMbIX. CyMma YTriOB TPEYrojbHUKA.
BremnHue yriiel TpeyrojabHUKA.

[IpsamoyronbHbli  TpeyrojbHuUK.  CBOWCTBO  MEAMAHBl  MOPSIMOYTOJBHOTO
TPEYroJbHUKA, TMPOBEAEHHOM K TUIIOTEHY3€. [IpU3HaKku paBeHCTBAa MPSIMOYTOJIBHBIX
TPEYroNbHUKOB. [IpsIMOYTOIBHBIN TPEYroNbHUK C yriaoM B 30°.

HepaBseHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, TeopemMa o O0JIbIIEeM yTJie U 0oJbllel CTOpoHe TpeyroybHuKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Todek. buccekrpuca yriia u cepeIMHHbIN NEPIEHIUKYIISAP
K OTPE3KYy KaK T€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh M KpYT, XOpJla U TUAMETP, UX CBOMCTBAa. B3anMHOE pacronokeHue
OKpy)kHOCTH H mnpsiMol. KacatenbHas W cekymas K OKpYXHOCTH. OKpyKHOCTb,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAsi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

UYetreipéxyronpuuku. [lapauienorpaMm, €ro mpu3Haku U CBOMCTBA. YacTHbIE
CJIy4au mapajjiesiorpaMMoB (MIPSMOYTOIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tpamemnws, €€ CBOMCTBA U MpU3HAKU. [IpsaMoyroapHas Tpanenus.

Meton ynBoenus meauansl. LienTtpanpHas cummerpust. Teopema Daneca u reopema
O IPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUYM TpeyroyibHUKA U Tpaneuuu. LleHTp macc TpeyrojibHUKa.

[Tomobue TpeyrombHUKOB, Kod3(pduimeHnt mnomodbus. [lpusnakum momoOus
TPEeyroibHUKOB. [IpuMeHenne no1o0us npu perieHuy MpakTHUYEeCKUX 3a1ay.

CaoiicTBa momaaeil reomerpuueckux ¢uryp. Dopmynbl i IUIOLWIAIA
TpEyrojbHUKa, MapajuienorpamMma, pomba u Tpaneuu. OTHOIIEHUE ILJIONIAAEH
noA0OHBIX QUTyYpP.

Brruncnenue momanerd TPEyroJibHUKOB W MHOTOYTOJIBHHMKOB Ha KJIETYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu peueHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOIrO YyIVIa IIPSAMOYTOJIBHOIO TPEYrOJBbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXJIECTBO. TpUrOHOMETpHUYECKHEe (DYHKIUU YIJIOB
B 30°, 45° 1 60°.

BrnucanHble M LEHTpaAJbHBIE YIUIBL, YIOJI MEXAY KacaTelbHOW M XOPIOH. YTIbI
MEXKly XOpJaMH U CEKYIIUMU. BIICaHHBIE U ONMCAHHBIE YETBIPEXYTOJBHUKU. B3auMHoe
pacnonoxeHue AByX OKpykHocTed. Kacanme okpyxHocTed. OOmiye KacaTelbHbIE K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyrosbHukoB. TeopeMa KOCHMHYCOB M Teopema CHUHYCOB. Perienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nomodus. [logoOre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, niuHa (MOIyJib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IPOTUBOMOI0XKHO
HaIlpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALMHU
HaJ| BEKTOpaMu. Pa3oxkeHue BEeKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOpPAM.
Koopaunatet  Bektopa. CkansipHoe  NpPOU3BEICHUE  BEKTOPOB,  IMPHUMEHEHHE
IUTS1 HAXOKJEHUS IJIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHUS NPSMOM M OKPYNKHOCTH
B KOOpAHMHATaX, MEPECEUYCHUE OKPYKHOCTEM M MNpAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [{iTMHA OKpYKHOCTH. ['pagycHas u paauanHas Mepa
yTIila, BBIYMCIEHUE JITTMH OyT OKpykHOCTel. [1nomane kpyra, ceKTopa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH ¥ BHYTPEHHHE CHMMETpuu Guryp (dJIeMeHTapHbIE
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3ynbTaThl OCBOCHHMS NPOrpaMMBI  y4eOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

PacriozHaBaTh M3y4CHHBIC TEOMETPUUYECKHE (UTYPHI, ONMPENETSATh WX B3aUMHOE
pacroyiiokeHue, H300paxkaTb TreOMETpUYECKUe (QUTYphI, BBINOIHATH  YEPTEKHU
[0 yCJIOBHUIO 33a7aud. M3MepATh JWMHEWHBIE W YIJIOBbIE BENWYMHBL. Pemare 3amaum
Ha BBIYMCIJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyI0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYHMH MPEIMETOB B pealibHOU
KU3HU, pa3MEpOB MPUPOAHBIX O0O0BEKTOB. Pa3znuuaTe pa3mepsl 3THUX OOBEKTOB
IO TTOPSIAKY BEJIUYUHBL.
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CTpouTh 4epTE)KH K TEOMETPUUIECKHUM 3aa4aM.

ITonp30BaThCs IpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCII0JIL30BATh IPU3HAKU U
CBOICTBA pPaBHOOEPEHHBIX TPEYTOJIBHUKOB IPU PELICHUN 3a4a4.

IIpoBOINUTE JOTMYECKUE PACCYXKIECHUSA C MCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

ITonp30BaTbCsd  NpPU3HAKAMU  PABEHCTBA  NPSIMOYIOJBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEIWAaHbI, INPOBEAEHHOM K T'MIIOTEHY3€ NIPSAMOYIOJIBHOIO TPEYrOJIbHUKA,
B PELLIEHUU I'€OMETPUUECKUX 3a1a4.

Omnpenenars mnapamienbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble OOpasyer
¢ HUMHM cekymas. Onpenenars NapajuleNbHOCTh MPSMBIX C ITOMOIIBIO PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsMOi.

Pemath 3a1auu Ha KieTyaToi Oymare.
[TpoBOAUTH BHIYMCICHUS W HAXOAUTh YUCIOBbIE U OYKBEHHbIC 3HAUCHUS YIJIOB

B T€OMETPUUYECKUX 33/1a4ax C HCMOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB  yIJIOB, OOpa3OBaHHBIX TIpU TEPECEYCHHH  JIBYX
napajuleIbHbIX NPSIMBIX CeKyIIeh. PemaTe npakTuieckue 3ajjaun Ha HAaX0XKJICHHUE YTJI0B.

Binagets MOHSATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMEThb OMNpEeAeisiTh
OMCCEKTPHCY YIJIa U CePEeIMHHBIN MEPICHAUKYIISP K OTPE3KY KaK TeOMETPHUECKUE MeCTa
TOYEK.

@opMyIUpOBaTh ONPENEIICHUS] OKPYKHOCTH U Kpyra, XOpAbl U JuaMeTpa
OKPYKHOCTH, TMOJIb30BaThCS HMX CBOMCTBAMH. YMETb NPUMEHATh JTH CBOWCTBA
IIPU PELICHUH 3a]1a4.

Bnaners noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbBHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e€¢ nenrtp. Ilonp3oBaTbes (hakTamMu O TOM, YTO OHCCEKTPUCHI YIIOB TPEYrOJbHUKA
NEPECEKAIOTCA B OJHOM TOUKE, U O TOM, YTO CEPEAUHHBIE NEPIEHANKYISAPHI K CTOPOHAM
TPEYroJbHUKA EPECEKAIOTCSA B OJTHOM TOUKE.

Bianetp noHsATHEM KacaTeIbHOM K OKPYXHOCTH, MOJIb30BATBCA TEOPEMOMU
0 NEPIEHINKYISIPHOCTH KacaTEIbHOU U painyca, IPOBEAEHHOTO K TOUKE KaCaHMUS.

[Tonp30BaThCsd MPOCTEMIIMMHU T'€OMETPUUECKMMU HEPABEHCTBAMH, NOHUMATh KX
MPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C IIOMOIIBIO LHUPKYIS H
JIMHEVKH.

[IpeameTHbIE pE3yNbTaThl OCBOSHHS TPOrPaMMbI yU4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

Pacno3znaBath OCHOBHBIE BU/IbI YETBIPEXYTOJBHUKOB, UX JIEMEHTBI, I0JIb30BATHCA
MX CBOVMCTBAMU IPU PEIICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHM MEPECEUCHUS] MEUAH TPEYroJibHUKA (LIEHTpa Macc)
B PELICHUU 3a7a4.

Bianetes noHATHEM CpEHEN JIMHUM TPEYTOJIbBHUKA U TPAlelWuH, MPUMEHATh UX
CBOWCTBA MPH PEIICHNH reoMeTpruUecKux 3aaad. [lonbp3zoBaTecsa Teopemont Paneca

71



denepanpHas padovas nporpamMma | Marematrka. 5-9 kimaccel (0a30BbIli YPOBEHB)

U TEOPEMOW O MPONOPUHOHAIBHBIX OTpPE3Kax, IPUMEHATh WX I pEeLICHUA
[IPAKTUYECKUX 3a/ay.

[IpyuMeHsAT, NpU3HAKKW MNOA00US TPEYrOJbHUKOB B PELIEHUU TIE€OMETPUYECKHUX
3a1ad.

[lonb3oBaTbcst Teopemoir Iludaropa s pemieHHss TEOMETPUYECKUX U
IpakTH4ecKkux 3anad. CTpouTh MAaTeMaTUUYECKYH0 MOJENb B NPAaKTHYECKUX 3a]ayax,
CaMOCTOSTEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

BiianeTs NoHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOIO yria MPsMOYTrOJbHOIO
TpeyrojibHuKa. I1071630BaThCs 3TUMU NTOHATUSAMMU U1 PELICHUS ITPAKTUYECKUX 3a/1a4.

Boruncnars  (pa3iauyHbIMUA - crlOcO0aMU) IUIOMIA[Ab TPEYrojbHUKA W IUIOUIAAH
MHOTOYTOJIbHBIX (PUryp (MOJB3ysCh, I/Ie HEOOXOAMMO, KaJdbKylsTopoMm). [IpumeHsTh
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

Biianets NOHATHSAMH BIIMCAaHHOI'O W LIEHTPAJIBHOIO YIJIA, UCIIOJIB30BATH TEOPEMBI
O BIMCAHHBIX yTJIaX, YIJIaxX MeXIy XOpAaMH (CEeKyIUMU) U yIiie MEeXy KacaTeabHOU U
XOp/JIOH MPH PELICHUN T'€OMETPUUECKUX 3a1a4.

Bianerp mOHATHEM OIMCAHHOI'O YETBHIPEXYIOJIbHHMKA, IIPUMEHATH CBOMCTBA
OINMCAaHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/a4.

IIpuMeHATh NTOyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKHUE MOJEIIN
JUIL  3a7a4  PEaJbHOM JKU3HU M IIPOBOAUTH COOTBETCTBYIOIIME  BBIYUCIICHUS
C IpPUMEHEHHEM MOAOOUS U TPUTOHOMETPUM (MOJIB3YsACh, TJ€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS TPOTpaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUUECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOJUTh C MX MOMOIIBIO
pa3TUYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pEelIeHHuEe MPSIMOYTOIbHBIX
TPEyroibHUKOBY»). HaxoauTe (C MNOMOIIBIO  KalbKyJSATOpPAa) MJIWHBI W YIJIbI
JUTS1 HETAOJTMYHBIX 3HAUYCHH.

[Tonb3oBaThcst (popMynaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUJIi HAaXOXJEHUS COOTHOIIEHUH MEXKIYy TPUTOHOMETPUUECKUMHU
BEJINYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB [IJII HAaXOXJCHUSI Pa3IUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEHIEHUE TPEYrOJbHUKOBY), MIPUMEHSITh UX MPU PEIICHUH
r€OMETPUYECKHUX 3a/1au.

Bnagets moHsATHSAMHU TpeoOpa3oBaHUsS TOI00WS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbIx uryp. Ilonp3oBaThes cBOWCTBaMM MOAOOUSI MPOU3BOJBHBIX (QUTYP, YMETh
BBIYUCIISIT IJIMHBI U HAXOAUTH YIJIbl y TOAOOHBIX (huryp. Ilpumenstsh cBoicTBa M0 10015
B TMPAKTUYECKUX 3ajJadyaX. YMEThb MPUBOJUTH MPUMEPbl MOJOOHBIX  GUTYp
B OKpYKaloIlleM MUpE.

[lonb30BaThCsi TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaThCS BEKTOpAMU, MOHUMATh UX T'€OMETPUYECKUN U (DU3UUECKUN CMBICI,
NPUMEHATh HMX B pEUICHUHM TIEeOMETpPUYECKMX U (u3nyeckux 3agad. IlpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCd METONOM KOOpPAMHAT HA IUIOCKOCTH, IIPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Biiagets noHATUAMU NPABUIBHOTO MHOI'OYI'OJIBHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
IyTU OKPY>KHOCTU U PaJUaHHOW MEpHI yIJjla, YMETh BBIUMCIIATH IUIOLIAAL KPyra U €ro
yacTel. [IpuMeHsATh oJlydYeHHbIE YMEHHUSI B IPAKTUYECKUX 3aa4ax.

Haxoaute ocu (M1 LEHTPBI) CAMMETPHUH QPUTYp, TPUMEHSThH ABUKEHUS TUIOCKOCTH
B IIPOCTEUIIUX CIIyYasiX.

IIprMeHATh TOTy4EHHBIE 3HaHU HA IIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIIN
JUIA  3aJa4  peaJbHOW JKU3HM U IIPOBOAUTH COOTBETCTBYIOIIME  BBIYMCICHUSA
C TMpUMEHEHUEM TMOoA0OUS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJIB3YysICh, TIE
HE0OXOAUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

CMexXHBIE U
BEPTUKAJIBHBIE YTJIBI.
PaGora

C IPOCTEUIIUMU
YEepTEKAMH.
H3mepenne TMHENHBIX
Y YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

7 KIIACC

HanmenoBanue paznena |KoamyecTBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00y4YatOUIUXCs

(Tembl) Kypca 4acoB coziep>KaHue
IIpocrerine 14 [Ipocreiimne DopMyIHMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u reOMETPUYECKUE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHE (PUTYPHI,
ux cBoucTBa. M3smepenue OOBEKTHI. onpeaesATh UX B3aMMHOE PACIIOJIOKEHNE, BLINOJIHATH
F€OMETPUYECKUX BETUMYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3aa4H.
JIOMaHasl. IIpoBoauTH NpoCTENIINE TOCTPOCHUS C IOMOILBIO IUPKYJIS

1 JTUHEUKHU.

N3mepaTh THHEHHBIE U YTIIOBBIE BEIMUMHBI TEOMETPHUESCKUX
U TIPAKTUYECKUX OOBEKTOB.

OmnpenensiTh «Ha TJ1a3» pa3Mepbl peaibHBIX 00BEKTOB,
NMPOBOAUTH IPYOYIO OIICHKY X Pa3MEpOB.

PemaTthb 3a71a4u Ha BBIYHUCIICHHUE JIJTUH OTPE3KOB U BEJTUIMH
YTJIOB.

PemaTthb 337241 Ha B3aMMHOE PACIIOIOKCHUE
TeOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCH(PUKAIUIO YTIIOB, BLIYHCJISATH
JIMHEWHBIC U YTJIOBBIC BEJIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHHUS.
3HAKOMUTBCS C MCTOPUEH PA3BUTHS TEOMETPUH

TpeyroapHuKN

22

[IoHsATHE O paBHBIX
TPEYroJIbHUKAaX U

Pacno3HaBaTh napbl paBHBIX TPEYTOJIBHUKOB Ha TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).
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MEePBUYHBIC
MIPEICTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJILHUKOB.
[Tpusnaku paBeHCTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MeIMAHBI
PSAMOYTOJIBHOTO
TPEYrOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHoGenpenHsbie u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B T€OMETPUHU.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YIIIOM

B 30°

BeiBOAMTH ClieICTBUA (PAaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, PSMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; IEpUMETPA TPEYrOJIbHUKA.

®opMyIHPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEYroJbHUKA.

CTpouTh YepTeXH, pemaTh 3aa4M C TOMOIIbIO
HAXO0XJCHUS PABHBIX TPEYTOJbHUKOB.

I[IpuMeHATH IPU3HAKY PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4aX.

Hcnonb3oBaTh 111G poBbIE peCypChl 1JIA HCCIIeI0BAHUS
CBOMCTB U3y4aeMbIX QUTYD.

3HAKOMUTBCH ¢ HCTOPHEN PA3BUTHS FEOMETPUU
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ITapannenbHble IpsIMBIE,
CyMMa yIJI0OB TPEYTrOJIbHUKA

14

[TapannenvHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIC

IIPU IEPECECUEHUN
napajuieIbHbIX
MPSMBIX CEKYIIICH ).
[Ipusnax
napajuieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PACCTOSIHUMI
OT TOYEK OTHOU
MIPSAMOM J10 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

DopMyIHMpPOBATHL NOHATHE [TAPAIIICIIBHBIX PSAMBIX,
HAXOAUTH IPAKTUYECKUE IPUMEPHI.

M3yuaTh cBOCTBA yIi0B, 00pa30BaHHBIX MPU NIEPECEUECHUN
IapauyleabHbIX IpsAMBIX cexylien. IIpoBoauTe
JA0KA3aTeIbCTBA NAPAIVIEIBHOCTH ABYX IIPSAMBIX C IIOMOILBIO
YIJI0B, 00pa30BaHHBIX MTPU MEPECEUECHUHN ITUX MPSIMBIX
TPEThEN MPSMOM.

BeI4HcJIATE CYMMY YITIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb uncioBbie 1 OyKBEHHbIE 3HAUCHUS YTIIOB

B FT€OMETPUYECKHUX 3a/1a4aX C UCIIOJIb30BAHUEM TCOPEM

O CYMME€ YIJIOB TPE€YI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMMTBHCH C HCTOPHMEN Pa3BUTHUS TEOMETPUN

OKpyXHOCTb U KPYT.
I'eomeTpuyeckue
ITOCTPOEHUS

14

OKpYyXHOCTB, XOp/a 1
JAAMETP UX CBOWCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpyXHOCTb,
BITMCAHHAS B yTOJI.

DopMyIHPOBATH ONpeieJIeHUs . OKPY>KHOCTH, XOPJbI,
JIMaMETpa U KacaTelbHOU K OKpykHOCTU. U3yuyaTh nx
CBOKWCTBA, PU3HAKU, CTPOUTH YEPTEKHU.
HUccaenoBarp, B TOM YnCiIe HCNOJAB3YS HU(PPOBbIE
pecypcebl: OKPYKHOCTh, BIMCAHHYIO B YIOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB
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Ilonsatne o I'MT,
IPUMEHEHUE

B 3a7a4ax.
buccekrpuca u
CEepeIHHBIN
NEPIEHAUKYIISIP
KAaK FEOMETPUUYECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHask OKOJIO
TPEYTOJIbHUKA.
OKpY>KHOCTB,
BIIMCAHHAs

B TPEYT OJIbHUK.
[Ipocrenmue
3a/1aun

Ha MIOCTPOEHUE

KACATEJIbHBIX.
HUcnoab3oBats Meroa I'MT s noka3arenbCTBa TEOPEM

O MepeceYeHnH OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIEHIUKYIISIPOB K CTOPOHAM TPEYTrOJIbHUKA
¢ nomoieo ['MT.

OBJageBaTh NOHATUSAMU BIIMCAHHOW U OTIMCAHHOU
OKPY>KHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPbI ATUX
OKPY’KHOCTEM.

Pematb OCHOBHBIE 3a1a4M HA MMOCTPOCHHUE: YIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIpA JTaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH Yepe3 TaHHYIO TOUKY U
NePHEHIUKYIIIPHON TaHHOU MPSIMOi; OUCCEKTPUCHI JAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTAM.

3HAKOMMTBHCH C HCTOPHMEN Pa3BUTHUS TEOMETPUN

[ToBTOpEeHME, 0600IICHUE 4 [ToBTOpEHUE N PemaThb 3a1a4m Ha TOBTOPEHUE, HILTFOCTPUPYIOIIHE CBSA3H
3HAHUU 00001IIeHre OCHOBHBIX | MEXAY Pa3IMYHBIMU YacTSIMU Kypca
MIOHATHN U METOJIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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8 KJIIACC

0 TIPOMOPLIMOHATBHBIX
OTpe3Kax, MoA00HbBIC
TPEYTOJIbHUKH

TeopemMa

0 TIPOITOPITUOHAIIBHBIX
OTpe3Kax.

Cpennsis TUHUA
TPEYrOJIbHUKA.

HanmenoBanue paznena | KonmyecTtBo OcHoBHOE OcCHOBHBIE BUBI I€ITEILHOCTH 00yYaOUIUXCs
(Tembl) Kypca 4acoB coiep>KaHue

UeTbIpEXYroJbHUKH 12 [Napamnenorpamm, ero | M300paxaTs M HAXOAUTH HA YEPTEKAX
NPU3HAKU M CBOMCTBA. | YETHIPEXYTOJbHUKHU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YacTHble ciryyan @opMyIHpPOBATH ONpeiesIeHUs: TIapaJuIesiorpaMMma,
napauiesorpaMmMoB npsIMOYTOJIbHUKA, poM0a, KBaJpara, Tparnelu, paBHOOOKOM
(MpSIMOYTOJIbHUK, Tpanenuu, NpsMOyroJIbHON TpamneInu.
pomO, KBaapar), ux Jloka3bIBaTh U UCNOJIB30BATH NPH PelIeHUM 32124
NPU3HAKK ¥ CBOMCTBA. | NMPU3HAKU U CBOMCTBA: MapaljiesiorpamMmma,
Tpaneuus. npsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tparneiuu, paBHOOOKOH
PaBHoOOKas 1 Tpaneuuu, NpsIMOYTroJIbHOW TpaIeLHH.
PSMOYTOJIbHAS IIpumMeHsTH MeTOA YABOCHUSI MEANAHBI TPEYTOJIbHUKA.
TPaNeLHH. Hcnonb3oBaTh UGPOBBIE PECYPCHI JIsI UCCIETOBAHUS
Meron ynBoeHust CBOMCTB M3y4aeMbIX QUTYp.
MeINaHbI. 3HAKOMUTBCH ¢ HCTOPHEN PA3BUTHS FEOMETPUU
LlenTpanbHas
CUMMETPHS

Teopema Paneca u Teopema 15 Teopema @aneca n IIpoBoaAMTH MOCTPOECHMS C IOMOIIBIO IUPKYJISA U JIMHEUKU

C UCIOJIb30BaHue TeopeMsl Dasieca U TeopeMbl

O IPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCS B OTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHssa
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

LenTtp macc

B TPEYI'OJIbHUKE.
[Hono6HbIE
TPEYroJabHUKU. Tpu
npu3HaKa Moaoous

CBSI3b C IICHTPOM MacC, HAXOAUTh OTHOIIICHUE, B KOTOPOM
METUAHBI JISTISATCS TOUKON UX MEePECCUCHUS.

HaxoauTh mo00HbBIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEIKAX
C YKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MO00MS.
PemaTh 3a1aun Ha MOO0HBIC TPEYTOJBHUKH C TIOMOIIBIO
CaMOCTOSITEIILHOTO TIOCTPOCHHS YePTSKEH M HAXOXKICHHUS
M0JIOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MO00MS.

TPEYTrOJIbHUKOB. Jloka3pIBaTh TP MpU3HAKA MTOA00US TPEYT OJILHUKOB.
[Ipumenenue IIpumMeHsITH MTOTyYeHHBIC 3HAHUS MPU PEIICHUN
nooous r€OMETPUUECKUX U IPAKTUYECKUX 3a1a4.
IIPU pPEIICHUU 3HAKOMHTBHCH C HICTOPHEH Pa3BUTHUS TEOMETPUN
NPaKTUYECKUX 3314
IImomans. Haxoxnenue 14 CBolicTBa Iomaaen OgBjaeBaTh NePBUYHBIMH NMPeACTABICHUSIMH 00 001IIeH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH IUIOAIU (MEPHI), (POPMYIMPOBATH CBOICTBA
¥ MHOTOYTOJIbHBIX PUTYD. dburyp. IJIOIIA]IH, BBIACHATH UX HATJISIAHBIA CMBICIL.
[Tnomaan nono6HBIX GUryp dopMybl BoiBoauTh HOpMYIIHI IITONIAIN TAPATIIETIOTPaMMA,
JUTSL TUTOLI AN TPEYroJibHUKA, TPANeuu U3 GopMyJIIbl TIIOMIAAH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApara).
napajuiejaorpamma, BoiBoAMTH GOPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tpanenuu. YETHIPEXYTOJIBHUKA YePEe3 TUarOHaIN U YToJl MEKy HUMHU.
Brruncnenue Haxomuts mnomaau Guryp, n3o0pa>k€HHbIX HA KIIETYATON

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH U
JIOCTpauBaHUE.
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[Tnomanu puryp

Ha KJIeTyaToi Oymare.
ITnomany momoOHBIX
duryp.

3agaun

C MPAKTUYECKUM
COJIEpIKaAaHUEM.
Pemienue 3agau

C IOMOII[BI0 METO1a
BCIIOMOTaTEJILbHOU
IO

Pa30upars npuMepsbl HCII0JIB30BaHUS BCIOMOTaTEIIbHOM
IUIOIIAIN JIJISl PELIEHUS TEOMETPUYECKUX 3a4ad.
Haxoauts momaau mogo0HbIX QUryp.

BbIuncsiTh MJI01AU PAa3IUYHBIX MHOTOYTOJIBHBIX (PUTYD.
Pemiath 3a7a4m Ha MJI01IA1b C IPAKTUYECKUM
COJIEpKAaHUEM

Teopema ITudaropa u
HayaJla TPUrOHOMETPUHU

10

Teopema I[ludaropa, u
€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
yriia IpIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS

B IPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

Jloka3biBaTh TeopeMy [ludaropa, ucnonb3o0BaTh €

B MIPAKTUYECKUX BBIYUCIEHUSX.

D®opmMyJIMPOBATH ONIPEAEICHUS TPUTOHOMETPUUECKUX
GbyHKIUN OCTPOTO YIiia, MPOBEPATH UX KOPPEKTHOCTb.
BbIBOAMTH TPUTOHOMETPUYECKHE COOTHOLLICHUS

B MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIIEHUSI MEKY CTOPOHAMU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOpMYIIBI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsI HAXOKACHUS
COOTHOUIIEHU W MEXAY TPUTOHOMETPUUECKUMU PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHsITH NOyYeHHbIE 3HAHUS U YMEHUS TPU PELICHUN
MPaKTUYECKUX 3a]1ay.

3HAKOMUTBHCS C MCTOPHUEH PAa3BUTHUS TEOMETPUN
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VYTibl B OKPYKHOCTH.
Bnmcannsbie u onucaHHbIe
YEThIPEXYTOJIbHUKH.
KacarenbHble

K OKpykHOcTU. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LECHTPAJIbHBIC YTJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu 1
CEKYIINMHU.
Bnucannbie u
OITMCaHHEBIC
YETBIPEXYTOJbHUKH,
WX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKPY>KHOCTEH, 001IIHe
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

®opMyIMPOBAaTh OCHOBHBIE OIPENCIICHHUS, CBA3AHHBIC

C YIJIaMH B Kpyre (BOMCaHHBINA yroJj, EHTPaJIbHbIA YIrom).
HaxoauTh BOMCaHHBIE YTJIIbl, ONUPAIOLINAECS HA OAHY YTy,
BBIYHMCJIATH YIJIBI C TIOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIilax, TEOPEMBI O BIIMCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBaTh, B TOM YKCIIE C TOMOIIBIO LIUPPOBBIX
pECYpCOB, BIIMCAaHHBIE U OTIMCAHHBIE YETBIPEXYTOJIBHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKHU.

Hcnmoab30BaTh 3TH CBOKCTBA U IPU3HAKHU MIPU PELLICHUU
3a1a4y
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[ToBTOpEeHue, 00061ICHIE 4 [ToBTOpEHME PemaTh 3a1a4u Ha TOBTOPEHHE, MILTIOCTPUPYIOILINE CBS3U
3HaHUI OCHOBHBIX IIOHATUM U | MEXIY Pa3IuYHBIMU YacTSIMU Kypca
METOI0B KypcOB 7 1 8
KJIacCOB, 0000IIIeHHE
3HAaHUU
OBUIEE KOJIMYECTBO 68
YACOB I10 TTPOTPAMME
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9 KVIACC

HanmenoBanue paznena | KonnyecTtso OcHoBHOE OCHOBHBIE BUBI I€SITEIBHOCTH 00yUYaOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue

Tpuronometpus. Teopembl 16 Onpenenenue @opmyJHpoBaTH ONpPeieTeHUs1 TPUTOHOMETPUUECKUX

KOCHHYCOB U CHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUH TYyIBIX U MPSMBIX yTJIOB.

Perienuie TpeyroibHUKOB ¢yukiumii yriaos or 0° | BeIBOAMTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. ®opmyiibl (c paguycom OMMCaHHOW OKPY>KHOCTH ).
IPUBE/ICHHSL. BoeiBoauTh (pOpMYyJIbI IJ151 BBIYUCICHUS MJIOLIAAe
Teopema KOCHHYCOB, C HCMOJIb30BAHUEM TeOpeM TpUroHomeTpuu (dpopmyia
TeopeMa CUHYCOB. JIOIIAIA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI U YTOJI MEKITY
Pemrenue HUMH, (HOpMyIIa IIIOIMIAINA YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEyTrOJIbHHUKOB. JMaroHaIN U YroJl MEK1y HUMH).
[IpakTHYecKoe Pemath TpeyroiabHUKH.
TIPHMEHEHUE Pemathb npakTuueckue 3a1a4u, CBOASAIINECS
JI0Ka3aHHbIX TEOPEM K HaXO0KJICHUIO Pa3JIMYHbIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue moaoousI. 10 [Tonsitue OcBauBaTh NOHATHE TIPeOOpPa30BaAHUS MTOI00HS.

MeTtpuueckue
COOTHOILICHUS
B OKPY>XKHOCTH

0 TIpeo0pa30BaHUH
10100 M.
COOTBETCTBEHHBIC
9JI€MEHTBI NOJO0HBIX
uryp.

Teopema

0 TIPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopeMa

HccaenoBaTh OTHOIIICHHE JTUHEHHBIX 3JIEMEHTOB (DUTYP
npu npeoOpa3oBaHUM MOJ00HS.

HaxoauTs npuMeps! To00usI B OKpyKaromei
JIEUCTBUTEIBHOCTH.

BbIBOAUTHL METPUUECKHE COOTHOIIEHHUS MEXKY OTPE3KAMU
XOp/[I, CEKYIIMX U KaCaTeJIbHbIX C UCIIOJIb30BAHUEM
BITMCAHHBIX YTJIOB U TTOJIOOHBIX TPEYTOJIBLHUKOB.

PemaTes reomeTprueckue 3a/1a4u 1 3a1a41 U3 peaabHON
YKU3HU C UCIOJIb30BAHUEM MOJAO0HBIX TPEYTOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaJpare
KacaTeJIbHOM.
[Ipumenenne

B pEILICHUU
F€OMETPUUYECKUX
3aja4

Bexkrtopsl

12

Onpenenenue
BEKTOPOB, CII0KEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KE€HHUE BEKTOpa
Ha YHUCIIO.
DU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 JABYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.

CxkansipHoe
MPOW3BEICHUE
BEKTOPOB, €r0

Hcnonab3oBaTh BEKTOPHI KaK HAITPABICHHBIE OTPE3KH,
uccJie0BaTh FeOMETPUUECKUi (TIepeMellieHne) U
dbu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHusl CyMMbl U pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpa Ha YUCIIO, HCCIeI0BATh
reoMeTpUYEeCKUi U PU3NIECKHUI CMBICIIBI 3TUX ONEeparLuil.
Pemath reoMeTpuuecKue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.

PackiagpiBaTh BEKTOP 110 IByM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKaIspHOE IPOU3BEIEHUE BEKTOPOB,
BBIBOJUTH €TI0 OCHOBHBIE CBOICTBA.

BbIuncisiTb CyMMy, Pa3HOCTh U CKaJIsIPHOE IPOU3BEACHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATH CKaISIpPHOE TPOU3BECHUE JJIs1 HAXOKICHUS
JUIMH U YTJIOB
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IIPUMEHECHUE
JIUISL HAXOXKICHUS
JUIAH U YTJIOB.
Pemenue 3anau

C IOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBI)I KOOpAWHATHBI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
HAa MJIOCKOCTH.
YpaBHEHUE TIPSIMOM.
YpaBHeHuE
OKPY>KHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
MPSAMOM.

Meton koopauHAT
IIPU PELICHUU
FeOMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSATHE TIPSIMOYTOJILHON CUCTEMBI
KOOPJHWHAT, JIEKAPTOBBIX KOOPJUHAT TOUKH.

BbIBoAUTH ypaBHEHUE TIPSIMOI U OKPY>KHOCTH. BhI1esITH
MOJIHBIM KBaJIpaT IJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH T10 €€ YpaBHEHUIO.

PemaTh 3a1a4M Ha HAXOXK/IEHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH C MOMOIIBbIO METOJ1a KOOPIMHAT.
Hcnosb30BaTh CBOKCTBA YIIIOBOTO KOd(dULMeHTA IPSAMOH
Y pEIICHUH 3a]1a4, JIJISl OTIPEICIICHUS] PACIOIOKECHUS
MPAMOM.

IIpuMeHsITH KOOPMHATHI IPU PEIIEHUU T€OMETPUUECKUX U
MPAKTUYECKUX 3a7a4, JIJIs1 TOCTPOCHHSI MAaTEMaTHIECKUX
MOJeNel peasibHbIX 3a/1a4 («METOA KOOPIUHATY).
ITosb30BaTHCS 171 TOCTPOCHUS U UCCIIEIOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMMTBLCS C HCTOPHEN Pa3BUTHUSI TEOMETPUU
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IIpaBuibHbIE
MHOTOYTOJIbHUKH.
JImuHa OKpYKHOCTH U
IJI0IIAAb Kpyra.
Breruncnenue nnomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno w. JlauHa
OKPY>KHOCTH, IyTH
OKPYKHOCTH.
Pannannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTA

@®opmMyJHMPOBATH ONIPEAEIICHUE TPAaBUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIIEMEHTHI.
IHonb30BaTHCSA NOHATUEM JIMHBI OKPYKHOCTH, BBEIEHHBIM
C IOMOILBIO TPAaBUJIBHBIX MHOTOYT'OJIbBHUKOB, ONpPeEAe/IsATh
YUCJIO T, JJIMHY AYTH U PaUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT paJuaHHON MEPHI yria

K IPalyCHOM U Ha0OOPOT.

OmnpenensiTe 1016 Kpyra.

BoiBoauTh popmyiabl (B rpagyCHOM U paiMaHHON Mepe)
JUISL JUTMH YT, TUIOLIAJel CEKTOPOB U CETMEHTOB.
Boruncasats rmiomaau Guryp, BKIIOYAIOIUX HIEMEHThI
OKPY>XKHOCTH (Kpyra).

HaxoauTs rmromany B 3a1a4ax peaJbHON )KU3HU

,HBI/I)KG:HI/I}I IIIIOCKOCTH

[TonsiTHE O ABUKEHUH
IJIOCKOCTH.
[TapannenbHbIN
NEPEHOC, TOBOPOT
[Ipumenenue

IIPY PEIIEHUH 3a1a4

Pa30upars npuMepsl, WITIOCTPUPYIOLINUE TOHATHUS
JBUKEHHSL.

@ opmMyJHpPOBATH ONIPEACIICHUS TAPAJIIEIBHOTO MIEPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUU. BBIBOAUTH UX CBOWCTBA,
HAXOIMThH HETIOIBUKHBIE TOUKH.

HaxoauTh IEHTPBI ¥ OCH CUMMETPHI MpoCcTeHIuX huryp.
IIpuMeHATH MapajyIeIbHbI IEPEHOC U CUMMETPHUIO IIPH
pEIICHNHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HNcnonb30BaTh [T MOCTPOEHUS U KCCIIECTIOBAHUI

U (POBBIC PECYPCHI

[ToBTOpEeHME, 0600IICHME,
cUCTeMaTHh3alus 3HaHUH

[loBTOpEHNE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATUAMU: PUTYpa, TOUKA, IPAMasi, yTrod,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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MEeTOJ0B KypcoB /-9
KJ1accoB, 000011IcHNE
Y CUCTEMATHU3aLHs
3HaHUU.
[Ipocrerimne
F€OMETPUUYECKHE
burypsr u ux
cBolicTBa. M3amepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHbie U
NEPNEHANKYIISIPHBIE
psIMBIE.
OKpYXHOCTB U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucanneie u
OIIMCAHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas u
OKPYKHOCTb.
HeThIpEXYyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, TPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OMCCEeKTpHCa U BBICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
pOMO, PSIMOYTOJIbHUK, KBaJIpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Noooue Gpuryp,
TPEYTroJIbHUKOB; MaPAILICIIbHOCTh U MEPIEH IUKYISIPHOCTD
MPSMBIX, YTOJ MEXAY IPSIMbIMU, CAMMETPHUSL OTHOCUTEIILHO
TOYKH U MIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0ILA/1b, IEPUMETP.

Hcnoab3oBath GopmyJibl: IEpuMeETpa U IJIOIAIN
MHOTOYTOJIbHUKOB, JIJTMHBI OKPY>KHOCTH M IIOIIAIN KPYTa,
00BEMa MPSIMOYTOJILHOTO NapaJijiesienuIea.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAs CUCTEMA
KOOPJHMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS JJIS
NPEACTABIEHUS JaHHBIX U PEUICHUS 3a/1a4, B TOM YHUCIIE

U3 IPYruX Y4eOHBIX MPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMU YaCcTsIMU Kypca.
BriOupaTh MeTO 111 pelIeHUs 3a1a4u.

PemiaTp 3a1a4u 13 NOBCEAHEBHOM KU3HU
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U OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayaia
TPUTOHOMETPHH.
Pemenne o6mux
TPEYrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
MJIOCKOCTH.
JBmxkenus. [lomooue.
CummeTpusi.
I[Inmomane.
Beruucnenue
rororaneit. [ imomanmn
OI00HBIX (PUTYP.
JlexapToBbI
KOOpJWHATHI Ha
IJIOCKOCTH.

Bekropsr

Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

68

88



denepanpHas padovas nporpamMma | Marematrka. 5-9 kimaccel (0a30BbIli YPOBEHB)

OEAEPAJIBHAA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» B /-9 KITACCAX

HHOACHUTEJIBHAS 3AIITMCKA

B coBpemenHoM 1upoBOM MHUpPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYMMOCTb, KaK ¢ TOYKHU 3PEHUS MPAKTHUCCKUX MPUIOKEHUH, TaK U UX POJIH
B 00pa3oBaHWHU, HEOOXOAUMOM KaXKJIOMYy ueloBeKky. Bospactaer umciio mnpodeccui,
IpU OBJIAJICHUM KOTOPBIMH TpeOyeTcsi xopolnas 0a3oBasi MOATOTOBKa B 00JacTH
BEPOSITHOCTH U CTATUCTUKH, TaKas MOATOTOBKA BaXKHA JJIs MPOAOJIKEHUSI 00pa30BaHus U
JUISl YCTICTHOM MPOo(EeCCUOHAIBHOU Kaphephl.

Kaxipiii 4enoBek MOCTOSTHHO MPUHUMAET PElIeHUs HA OCHOBE UMEIOIINXCS Y HETro
JAHHBIX. A IS OOOCHOBAaHHOTO TPHUHSATHS PCIICHHS B YCJIOBHUSX HEJAOCTATKA WIH
n30bITKa MHPOpPMAIMKM HEOOXOAUMO B TOM YHCIE XOpOIIO CcHOpMHPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIJICHHUE.

NMenHO mo3TOMY OCTPO BCTajda HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyUAIOITUXCS
(GYHKIIMOHAIBHYI0 TPAaMOTHOCTb, BKIIFOYAIONIYI0O B Cce0s B KA4eCTBE HEOThEMJIEMOM
COCTaBIIAIONIECH YMEHHE BOCIPUHHUMATh U KPUTHUYECKH aHAIM3WPOBATH MHGOPMAIIHIO,
NPE/ICTABIIEHHYIO B Pa3IMYHBIX (pOpMax, MOHUMATh BEPOSATHOCTHBIM XapakTep MHOTHX
peaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, NMPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIC
pPACYETHL.

3HaKOMCTBO B Y4YEOHOM Kypce€ C OCHOBHBIMU TMpPUHIUINAMH cOOpa, aHajau3a |
NpPE/CTaBICHUsI JaHHBIX M3 Pa3jIUYHbIX cdep KU3HM O00IlIecTBa U TOCyAapCTBa
npuoOmaer oO0ydJaronuxcss K OOIEeCTBEHHBIM HHTepecaM. M3ydeHwe OCHOB
KOMOMHATOPUKH pa3BUBAE€T HAaBBIKM OpraHU3aluM Iepedopa u Mmoacuéra ducia
BApUAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3maér maremaTudyeckuid (yHAAMEHT g (OpMUPOBaHUS KOMIICTEHIIUN
B oOmactu WHPOPMATUKH M IUGPOBBIX TexHOJOTUH. [IpM M3ydeHWM CTATUCTUKH U
BEPOSITHOCTA 00OTAIIAIOTCS TPECTABICHUS O00YJaloNIuXCcsi O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMHUPYETCS MOHUMAHUE POJIM CTATUCTHUKU KaK
HMCTOYHUKA COIMAIBHO 3HAYMMOW WHOOpPMAIMM W  3aKIAJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM ¢ AaHHBIMH IEISIMU B CTPYKTYpE MPOTpamMMbl y4eOHOTO Kypca
«BeposSTHOCTB U CTaTUCTHKA» OCHOBHOTO 0011IeT0 00pa30BaHUS BBIICIEHBI CICTYIOIINE
cozepkatenbHO-MeTonueckne nuHuu: «[lpencraBieHne MaHHBIX W OMHUCATEIIbHAS
CTaTUCTHUKa», «BeposTHOCTHY», «IJEeMEHTHl KOMOWHATOPUKNY», «BBeIeHHE B TEOPHUIO
rpadoBy.

Conepxxanne nuHUM «[IpencraBieHne MaHHBIX W OMUCATENbHAS CTATUCTHUKA
CIIY)KUT OCHOBOW 1Ji1 (POPMUPOBAHUSI HABBIKOB pabOThI ¢ MH(POpMALIMEH: OT YTEHUS U
WHTEpHIpeTanuu WHGOpPMAIMK, TNPEACTAaBICHHOW B TaOiWIaX, Ha JuarpaMMax W
rpadgukax, A0 cOopa, MpEeACTaBICHUS U aHalK3a JaHHBIX C UCIOJIb30BaHUEM
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denepanpHas padovas nporpamMma | Marematrka. 5-9 kimaccel (0a30BbIli YPOBEHB)

CTaTUCTHUYECKUX XapaKTEepPUCTUK CPEAHUX M pacceuBaHus. PaboTas ¢ JaHHBIMH,
oOydaromuecs ydarcsi CYMTHIBaTh M HMHTEPIPETUPOBATH JaHHbIC, BBIIBUIATb,
apryMeHTHUpPOBATh U KPUTHUKOBATh MPOCTEHUIINE TUIOTE3bI, PA3MBILUIATH HAJl (PaKTOpaAMHU,
BBI3BIBAIOIMMHM HW3MEHYMBOCTb, W OLIEHUBAaThb WX BIHMSIHUE HAa PacCMATPHUBAEMBIE
BEJINYMHBI U ITPOLIECCHI.

NHTYyuTHBHOE MpEACTaBICHUE O CIy4YalHOW W3MEHUYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHACHIUN CTAaHOBUTCS MOTHUBUPYIOLIEW OCHOBOM I U3YyUYCHHUS
TEOPHUH BEPOSTHOCTEN. boJbllIOE 3HAYEHNE UMEIOT MPAKTUYECKHUE 3a/1aHMS], B YACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBIoONo100Ms CIy4ailHOTO COOBITHS.
[Ipu n3yuenum y4eOHOro Kypca oOydaronimuecs: 3HaKOMATCS € MPOCTEUIIMMU METOJIaMu
BBIYKMCIICHUSI BEPOATHOCTEM B CIy4allHBIX DJKCIEPUMEHTaX C PaBHOBO3MO>XHBIMHU
AJIEMEHTAPHBIMU HMCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, IMO3BOJISIOUIMMU CTaBUTh U
pemiatb OoJiee CIOXHBIE 3a1aun. B y4eOHBIN Kypc BXOAST HaudajbHbIE MPEACTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYIIECTBJISETCS 3HAKOMCTBO OOyYaronIuxcs
C MHOYKECTBAMHU M OCHOBHBIMHM ONEpAlUsAMH HAJ MHOXECTBAMH, PACCMATPUBAIOTCS
IpUMEpBl NPUMEHEHUS Ui DPELICHUSA 3a4ad, a TAaKXKe HCIOIb30BaHUA B IPYIUX
MaTeMaTUYECKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 7-9 kiaccax uzydaercst yueOHbIN Kypc «BeposTHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOIAT pasneinsl: «lIpencraBieHue NaHHBIX U ONMCATENIbHASA CTATUCTHUKAY,
«BeposTHOCTEY, «DeMeHThl KOMOMHATOPUKNY», «BBeieHe B TEOpHUIO rpadoBy.

OOmiee ymuClIO 4YacoB, PEKOMEHJIOBAaHHBIX JUIs M3y4eHHs ydeOHOro Kypca
«BepositHOCTh M cTaTHCTHKa», — 102 waca: B 7 kimacce — 34 yaca (1 yac B Hemesio),
B 8 Kkitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUE OBYYEHMUA
7 KIIACC

[IpencraBienne MaHHBIX B BUAE TaOmuWIl, Auarpamm, rpadukoB. 3amojgHEHHE
Ta0JINIl, YTEHUE U TOCTPOCHUE AMArpaMM (CTOJOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Utenue rpadukoB pealbHBIX mpoueccoB. M3BneyeHue uHpopManuu U3 AUArpamMm H
Ta0JINII, MCTIOJIH30BAHUE U MHTEPIIPETAIUS JTAHHBIX.

OnucarenbHasi CTaTUCTUKA: cpelHee apudmeTHyeckoe, MeJuaHa, pa3Max,
HanOOJIbIIIEE U HAMMEHBIIICE 3HAUCHNUS Ha00pa YUCIOBBIX NTaHHbBIX. [IpuMepsl ciydaitHon
M3MEHYUBOCTH.

Crny4aitHblil 5KCIEpUMEHT (OTBIT) U CIy4ailHOe coObITHE. BepoaTHOCTh U YacToTa.
Ponp ManoBeposITHBIX U IPAKTUUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJI€ U B OOIIECTBE.
Momnerta 1 urpasibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepuinna, pedpo. Crenens BepuuHbl. Yucio pédep U cymmapHas CTENEHb
BepuinH. [Ipencrasnenue o cBsizHocTH Tpada. Lenu u nukisl. [lytu B rpadax. O6xon
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rpada (ditnepoB nyTh). IIpencraBienue o6 opueHTUpoBaHHOM Tpade. Pemenue 3amau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUJE TaOIUII, Juarpamm, rpaduKos.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MOJMHOKECTBO. Onepaluy HaJl MHOKECTBAMU
oObeuHEHUE, MepecedeHue, aononHeHnne. CBoOWCTBAa omepauuid HaJ MHOKECTBAMMU:
NIEPEMECTUTENIBHOE, COUYETATENIBHOE, PAaCIPEIEINTEIbHOE, BKIKOUEHN. Vcnonbp30BaHue
rpauyecKoro MpPEACTaBICHUS MHOXECTB JUIsl OMUCAHUS PEAbHBIX TMPOILIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4.

N3mepenne paccemBaHus JaHHbIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS clTydaiiHOTo ombiTa. Ciydaiinble coObITusI. BepositHOCTH
coObITHN. ONBITEI ¢ PAaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITUAMHU. CrydaiHBIHI
BbI0Op. CBSI3b MEXKy MaJIOBEPOSTHBIMU U TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSIMU
B IIPHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBa AEPEBbEB: E€IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YHUCIOM BepIIMH M uucioM pEbep. I[IpaBmino ymMHOXEHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTud. Juarpamma Ditnepa. O0beIMHEHNE U TIEPECEUCHUE
coopiTuii. HecoBmecTHbie coObiTHS. DoOpMyna CIIOKEHUS BEPOSITHOCTEH. YCIOBHas
BeposAsTHOCTh. [IpaBmino ymHokeHums. HeszaBucumbie coOwiTus. IlpencrtaBieHue
JKCIEpPUMEHTAa B BHJIE JepeBa. PemieHue 3agay Ha HAxXOXKJICHHE BEpPOSTHOCTEU
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMmm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJAE TaONUI, AUarpamMm, rpadukoB, MHTEPIPETAIIHS
naHHBIX. YTeHUE ¥ OCTpOCHHE TaOIHIl, TUarpamMm, TpaduKoOB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u ¢akropuan. CodeTaHwss U UYUCIO COUYETaHWUU. TpeyrolbHHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJIb30BAHUEM KOMOUHATOPUKH.

I'eomeTrpuueckass BeposATHOCTh. CiydailHbli  BBIOOp TOYKHM U3  (QUIYpHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 JyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heynada. Cepusi ucrnbiTaHuil 10 mepBoro ycmnexa. Cepus
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepuy UCTIBITaHUN bepHym.

CnyyailHass BeJMYMHA W pacHpeiesieHue BeposITHOCTE. Martematuyeckoe
oxugaHue u aucrepcus. [Ipumepsl MaTEMATUYECKOTO OKHAAHUA KAK TEOPETUUYECKOTO
CpPEHEr0 3HAYCHUS BEJIMYHMHBL. MaTeMaTH4YECKOE OXKUJAHUE U TUCHEPCUS CIy4alHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsiTue o 3akoHe OoJbIINX Uncell. 3MepeHne BeposiTHOCTEN ¢ TOMOIIIbIO YaCTOT.
Ponb 1 3HaueHne 3aKoHa OOJBIINX YHUCEI B TPUPOJIE U OOIIECTRE.

91



denepanpHas padovas nporpamMma | Marematrka. 5-9 kimaccel (0a30BbIli YPOBEHB)
HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B 7 kiacce:

Yurarb uH(OpManUIO, NpPEICTAaBIECHHYIO B Tabiuuax, Ha JuarpaMmmax,
MIPEICTABIATH AaHHbIE B BUJIE€ TAOJIUL, CTPOUTH IUArpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIE)
U KPYrOBbI€) 110 MACCUBAM 3HAYCHH.

OnuceiBaTh U UHTEPIIPETUPOBATH PEAJIbHBIE YHCIIOBBIE JAHHBIEC, MPEACTABICHHBIC
B Ta0JIMIIaX, HA IUarpammax, rpapukax.

Hcnonb3oBaTh A1 ONUCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTHKU: CpEAHee
apumeTnieckoe, MeInana, HanboJblllee 1 HAUMEHbIIEe 3HAYCHUS, pa3Max.

WmeTp npesicTaBieHre o CIy4aitHo M3MEHUYHMBOCTH Ha MpUMepax 1eH, PUu3nIecKux
BEJIMYMH, AHTPOIOMETPUYECKUX IAHHBIX, UMETh MNPEJCTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeamerHbie pe3ynbTaThl OCBOCHHMS MPOrpaMMBbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh UH(POpMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IpeCTaBIsATh JaHHBIE B BUIE TaOIMII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MTOKA3aTEIEH: CPEHUX 3HAUYCHHI
U MEp paccerBaHus (pa3Max, IUCIIEPCUs U CTAaHAAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOTHI YHCIIOBBIX 3HAYCHUHW M YAaCTOTHI COOBITHM, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxomuTh BepoOSTHOCTH cCIy4alHBIX COOBITHH B OMBITaX, 3HAS BEPOSTHOCTH
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCIIE€ B OMBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMHU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduyeckue MOJACNIU: JEPEeBO CIy4yallHOTO HKCIIEPUMEHTA,
quarpamMMbl Disiepa, YicIIoBas mpsiMas.

OnepupoBaTh MOHSATHUAMHU: MHOXECTBO, MOJMHOKECTBO, BBINOJHATH ONEpalliu
HaJl MHOXECTBAMU: 00bEIMHEHUE, IEPECECUCHUE, TOMOIHEHUE, IEPEUHCIISITh JIEMEHTHI
MHOJKECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonp3oBaTh rpadudeckoe MPeACTaBICHHE MHOXKECTB W CBSI3ed MEXKIy HUMU
JUI. OMMCAHMS TMPOLECCOB U SBJICHUW, B TOM YHWCIIC NPU PELICHUW 3aJ1ad U3 APYTUxX
y4eOHBIX TTPEAMETOB U KYyPCOB.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

N3Bnekars u mpeoOpa3oBbiBaTh MHGOpPMAINIO, MPEJCTABICHHYI0 B Pa3IMYHBIX
HMCTOYHUKAX B BHUJIE€ TaOJMI], aUAarpaMm, I'pauUKoOB, MPEACTaBIATH JaHHBIE B BUJE
Ta0aul, JUarpamm, rpauKoB.
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Pemate 3agauM  OpraHM30BaHHBIM  IEpeOOPOM  BApHAHTOB, a  TaKXKe
C UCIOJIb30BAaHHMEM KOMOMHATOPHBIX IPABUI U METOOB.

Hcnonp30BaTh ONUCATENbHbIE XapaKTEPUCTUKU JJI1 MACCUBOB YUCJIOBBIX JTaHHBIX,
B TOM YMCJI€ CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHU M YacCTOThl COOBITHS, B TOM YHCJE IOJB3YACH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUI.

HaxoauTe BEpOATHOCTH CIIy4YailHBIX COOBITHI B M3YYEHHBIX OIBITaX, B TOM YHCIIE
B OIbITAX C PAaBHOBO3MOXXHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH, B CEPHSIX HCHBITAHUMA
J10 TIEpBOI0 yCIexa, B CEpUAX UCIIbITAaHUN bepHyiuin.

HNmets nipeicTaBieHne O CIIy4aliHOM BEJIMYMHE U O PACTIPENCIICHUNA BEPOSITHOCTEM.

Nmerhs mnpencraBieHUE O 3aKOHE OOJIBIIMX 4YHCENl Kak O IPOSBICHUH

3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEI
B MPUPO/IE U OOIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Haunmenoanue paznena |KonudecTo OCHOBHOE COJIepKaHUE OcCHOBHBbIE BUIBI ACSTEIBHOCTH 00YUYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHue TaHHBIX 7 [IpencraBnenre faHHBIX OcBauBaTh COCOOBI NPEICTABICHUS

B Ta0ymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
JTaHHBIM. VI3BjICUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHYeckas
pabota «Tabmuibny.
I'paduyeckoe
npeICTaBICHHUE JaHHbBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. Urtenue u
MOCTPOCHHE TUArpamM.
[Tpumeps! nemorpaduueckux
JUarpamm.

[IpakTuyeckas padoTa
«JlmarpamMmbI»

CTATHCTHYECKHX JIAHHBIX M YUCIIOBBIX MACCUBOB
C TMOMOII[BIO TAOJIHII U IUArPaMM C HCIIOJIb30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKue
JaHHBIC, TPOU3BOICTBO MTPOMBIIUICHHON 1
CCJIbCKOXO3IMCTBEHHOM MPOAYKITUH, OOIIECTBEHHBIE
Y TIPUPOJIHBIC SBIICHHS).

N3yuaTh MeTOABI paOOTHI C TAOTUIHBIME U
rpadUIECKUMU TPEACTABICHUSIMU TaHHBIX

C TIOMOIIIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apudmeTrueckoe.
Menauana 4ucaoBOro Habopa.

OcBauBaTh NOHSATHSA: YHCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIIMHU (Mepa LIEHTPa), B TOM YHUCJIE
cpeaHee apupMeTHIECKOE, MeIMaHa.

94




denepanpHas pabouas nporpamma | Marematrka. 5-9 kinaccel (0a30BbIil yPOBEHB)

Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaUCHUs.
Haubounrplliee 1 HauMeHbIIIEE

3HA4YEHUS YUCIIOBOT0 Habopa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
cpenHero apuMeTHYecKoro u Meauansl. Pemartp
3aa4u.

N3y4yaTs cBOMCTBA CPEAHUX, B TOM YHCIIE

C IOMOUIBIO U(POBBIX PECYPCOB, B XOAE
PAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAMOOJIbIIIEE U HAUMEHbIIIEE
3HAYEHMS YUCIIOBOI'O MaCcCHUBa, pa3Max.

Pemats 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBUHM C MIPUPOJION TaHHBIX U
LEIAMU UCCIIEIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsr). YacToTa
3HAYEHU B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[IpakTrueckas pabora
«Cry4aiiHasi ©3MEHYHUBOCTbY

OcBauBaTh NOHATHSA . YaCTOTA 3HAYCHUI B MacCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpaduyecKkue mpeACTaBICHUS Pa3HBIX
BUJIOB CIIy4allHOW U3MEHUYUBOCTH, B TOM YHCJIE

C IMIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B X0OJI€
MPAKTUYECKON pabOThI

Brenenue B Teopuro rpados

I'pad, BepmuHa, pedpo.
[IpencraBienue 3agauun

¢ momoreto rpada. CteneHnb
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHp BepunH. Lens u

OcBauBath noHsATHS: Tpad, BepinHa rpada, pedpo
rpada, cTeneHsb (BaJ€HTHOCTh BEPIIUHBI), LTI U
LUKIL

OcBauBaTh NOHATHSI: TTyTh B rpade, SIEepPOB MyTh,
00xo1 rpada, OpHEeHTUPOBAHHBIN Tpad.

PemiaTh 3a1a44 HA MOUCK CYMMBI CTEIEHEW BEPIINH
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k. [1yTe B rpage.

[IpencraBneHue 0 CBI3HOCTH

rpada. O6xox rpada
(HIIEpOB MyTh).
[Ipencrasnenue

00 OPUEHTUPOBAHHBIX

rpagdax

rpada, Ha mouck 00xo/1a rpada, Ha MOUCK MyTen

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh CIOCOOBI MPE/ICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYrux
IPEIMETOB C MOMOILIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BeposiTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

CityyaiiHbIil OBIT U
Cly4yaiiHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobsbiTus. Porb
MaJIOBEPOSITHBIX U
MPAKTUYECKH JOCTOBEPHBIX
cOOBITHI B pUpoJie U

B 0011ecTBe. MoHeTa U
UrpajgbHas KOCTb B TEOPUU
BEPOSITHOCTEM.
[IpakTrdeckas pabora
«YacToTa BBINAICHUS OpJIay

OcBanBaThb NOHATHSA: CIYYANHBIN ONBIT U
Clly4aitHoe COOBITHE, MAJIOBEPOSITHOE U TPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3Ha4MMOCTH MAJTOBEPOSITHBIX COOBITHIA

B MIPUPOJIE M OOIIECTBE HA BAXKHBIX MPUMEpPax
(aBapuu, HECUACTHBIE CllyYau, 3alll1uTa IEPCOHANTBHOMN
uH(popManuu, nepenayda JaHHbBIX).

M3yuyaTh poJib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJiesiei (MOHETa, UTpajbHasi KOCTh) B TEOPUHU
BEPOSITHOCTEM.

Hao6uro1aTh 1 M3y4aTh 4aCTOTY COOBITHI B MMPOCTHIX
HKCHEPUMEHTaX, B TOM YHCIIE C MIOMOIIBI0 IU(PPOBBIX
pECYpCOB, B XOJ€ IPAKTUUECKON padOThI

O00011eHHE,
cUCTeMaTHh3alus 3HaHUI

[IpencraBienune JaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUU.

PemiaTe 3a1a4m Ha IPEACTABICHUE U ONTUCAHUE
JTAaHHBIX C TIOMOIIBIO U3YUYECHHBIX XapAKTEPUCTHUK.
OO0cyxkaaTh NpUMepbI CIYYailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUM, UX POJIH B IPUPOAE U KUZHU
YeJI0BEKa

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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8 KJIACC
Haumenoanue paznena |KonnuectBo OCHOBHOE COJIepKaHUE OcHOBHBIE BUIBI ACSATEIBHOCTHA 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YyUEHHOE U BHICTPANUBATH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue yncioBoro Hadopa.

Crnyvaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAa 1 UTpajbHasi KOCTh

3HaHUMH.

Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTEPUCTHUK.
PemaTs 3aga4u Ha 1IpeICTABICHUE TPYIIITUPOBAHHBIX
JTAHHBIX U ONMHUCAaHUE CIIYYaHOW U3MEHUYUBOCTH.
Pemats 3a1auu Ha ONpPEIEICHUE YACTOTHI
CITy4alHBIX COOBITUH, 00CYK/IEHUE PUMEPOB
CITy4alHBIX COOBITUI, MaJIOBEPOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX CITyUYalHBIX COOBITHH, UX
pOJY B IIPUPOJIE U KUZHHU YETOBEKA

OnucarenbHas CTATUCTHUKA.
PaccenBanne manHbBIX

Otkiionenus. lucnepcus
YHCJIOBOTO HAabopa.
CrannapTHOe OTKIIOHEHUE
YUCJIOBOTO HAabopa.
Jlnarpammbl paccenBaHUs

OcBauBaTh NOHATHA: JAUCIICPCHA U CTAHAapPTHOC
OTKJIOHCHHC, UCIIOJIBb30BATb OTH XaPAKTCPUCTUKHU
HJIsL OIIMCaHUs paCCCUBAHNA JaHHBIX.

BBIIIBI/IFaTL runoTe3nl 00 OTCYTCTBHH WJIH HAJIMINHU
CBA3H I10 AuarpaMmam pacCCruBaHUA.

CTpOHTb AruarpaMmbl paCCCUBAHNA 110 UMCIOIITUMCA
JaHHBbIM, B TOM 4YHCJIC C IIOMOIIbIO KOMIIBIOTCPaA
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MHuoxkecTBa

MHO0KeCTBO, IIOAMHOXKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECEUCHUE,
JIOTIOTHEHHUE.

CaoiicTBa onepauui

Ha/I MHO)KECTBAMU:
EPEMECTUTENBHOE,
coueTaTesIbHOE,
pacnpenenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHHE

MHO>KECTB

OcBauBaTh NOHATHS. MHOZXKECTBO, JJICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamnuu HaJl MHOKCCTBAMM:
06’beI[I/IHeHI/Ie, MEpECCUCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIIUTCIIbBHOC, BKIIFOUCHU .
Hcnoab3oBarhb I‘pa(i)I/I‘ICCKOG MpCaACTaBJICHUC
MHOXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX ITPOUCCCOB U
HBHCHHﬁ, IIpU pCUICHUHU 3a/1a1 U3 APYTUX y‘{e6HLIX
npecaMeTOB U KYPCOB

BeposiTHOCTB CiiydaitHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnygaitabie COOBITHSI.
biaronpusitcTByro1ME
DIIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OMnBITHI ¢ PABHOBO3MOKHBIMU
DIIEMEHTAPHBIMH COOBITUSIMU.
CrydaliHbIii BEIOOD.
[IpakTrueckas padbora
«OTnBITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIOIIMX 3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE PJIEMEHTaPHBIE COOBITHSI.
Pemats 3a1aun HA BBIYUCIICHUE BEPOATHOCTEMN
COOBITHIA IO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

PemaTs 3a1a4u Ha BRIYUCIICHUE BEPOSITHOCTEN
COOBITHI B OIBITAX C PABHOBO3MOXHBIMH
DIIEMEHTAPHBIMHU COOBITHSIMU, B TOM YHUCIIE

C TIOMOTIIBIO KOMIIBIOTEDPA.
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AIIEMEHTAPHBIMU
COOBITUAMMY

IIpoBoAUTH M M3Y4YaTh ONBITHI

C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
JIPYTUX MOJIEJIel) B X0/1€ TPaKTUYECKON paOoTh

Benenue B Teoputo rpados

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTb MyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIMHBI, CBSA3b MEXKIY
YHCJIOM BEPIIUH U YHUCIOM
pé6ep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHS: IEPEBO Kak Tpad 0e3 1ukia,
BHCsIYasl BEpIIUHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETp JiepeBa.

H3yuaTh cBoOiiCcTBa JiepeBa: CYIIICCTBOBAHNUE BUCIUYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBSI3b MEXTY YHCIIOM BEPIIUH U YHUCIIOM
péoep.

PemaTtp 3a1aum Ha MOUCK U TIEPEUNCIICHUE ITyTEH

B JicpeBe, OIpe/IeTICHHE YUCia BEPIINH Win pédep

B JiepeBe, 00X01 OMHAPHOTO JIepEBa, B TOM YHCIIE

C MPUMEHEHHUEM TMPaBUIIa YMHOXKCHHSI

Cny4aitHpie COOBITHS

[IpoTtrBOMONIOXKHOE COOBITHE.
Huarpamma Diinepa.
OObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObrTs. opmyna
CJIO’KEHUS BEPOSTHOCTEM.
[IpaBuino yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSITHOCTh. HezaBucumbIie

OcBauBaTh NOHSTHSA: B3aUMHO ITPOTUBOIIOJIOKHBIE
COOBITHS, OTIepaIliy HaJl COOBITUAMHU, OOBETMHEHNE U
nepecedeHue coObITH, Tuarpamma Ditnepa (Dinepa—
BeHHa), COBMECTHBIE 1 HECOBMECTHBIE COOBITHSI.
H3yuaTh TeopeMbl 0 BEPOSTHOCTH O0BEANHEHUS
JBYX COOBITUM ((DOPMYJIBI CIIOKEHUS BEPOSTHOCTEN ).
PemaTsh 3a1a4n, B TOM YKCIIE TEKCTOBBIC 3a1aUH

Ha ONpPEe/ICICHUE BEPOSITHOCTEN OObETUHEHUS U
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coosiTus. [IpencraBienue
CJIy4alHOI'O SKCIIEPUMEHTA
B BHJIE JIEpEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsiMOii, Auarpamm Ditnepa, GopMyIIbl CIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKEHHUS
BEPOSATHOCTEN, YCIOBHASI BEPOATHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTsh cBolicTBa (onpeeeHus) He3aBUCUMBIX
COOBITHIA.

PemaTe 3a1a4u Ha OnpeiesieHUE U UCTI0JIb30BAaHUE
HE3aBUCUMBIX COOBITHH.

PemaTe 3a1a4u Ha [MOKUCK BEPOATHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa

O060011eHHE,
cUCTeMaTHh3alys 3HaHU I

[IpencraBienue TaHHBIX.
OnucarenpHas CTaTUCTUKA.
I'padsl. BepositHOCTH
CIIy4aHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IIoBTOPSATH N3YUEHHOE U BHICTPAUBATDH CUCTEMY
3HaHUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAaHHBIX C TIOMOIIbIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemathb 3aga4m c mpuMeHEeHHEM TpadoB.

PemaTp 32124 Ha HAXOXKJIEHUE BEPOSITHOCTH
CIIy9aifHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX

C PaBHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.
Pemats 3a1aun Ha HAXOXKIEHUE BEPOSITHOCTEN
00BbEIMHEHUS U TIEPECCUCHUSI COOBITHH, B TOM YHCIIC
HE3aBUCHUMBIX, C UCTI0JIb30BaHHUEM TpaduueCKUX
MPEJCTABICHUN U I€PEBA CIIYYaHOT'O OMBITA.
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Pemats 3a1aun Ha niepeyucieHue KoMOUHAIUH
(ducna nepecTaHoBOK, YHUCIIa COYETaHUN),

Ha HaXO0X/ICHHE BEPOATHOCTEN COOBITHIL C
MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHueM TpeyroiabHuka [lTackamns

OBUIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

34
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9 KVIACC
HanmenoBanue paznena |[KoamyecTBo OcHOBHOE coziepKaHUE OCHOBHBIE BUBI IESITEIBHOCTH 00yYarOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBienue TaHHBIX. IMoBTOPATH U3yYEHHOE U BHICTPANBATH CUCTEMY

& Kjacca

OrmucareipHast CTATUCTHKA.
Onepanuu Hal COOBITUSMMU.

HezaBucuMocTh COOBITHIA

3HAaHUMH.

PemaTh 3a1a4u Ha IPECTABICHUE U OMTMCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKIEHUE BEPOSITHOCTEM
O00BEIMHEHUS U TIEPECCUCHUS COOBITUM, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABIICHUN U JIEpEeBa CIIyYalHOIrO OIbITA.
PemaTth 3a1a4u Ha nepeyrcaeHre KOMOUHAITUH
(4uclia mepecTaHOBOK, YHCIIa COUCTAHM),

Ha HAXOXJICHUE BEPOSITHOCTEN COOBITHI

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. dakropuai.

CouetaHus 1 YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Brrunciieane
BEPOSITHOCTEMN

C UCITOJIb30BAaHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, YIIOPSA0YEHHAs mapa, TPoiKa 00bEKTOB,
NepPEeCTaHOBKa, (haKTOpHAI YUCIIa, COUETaHHUE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3aga4u Ha IEPEYUCITICHHUE YITOPSIOUYECHHBIX
nap, TpO€K, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU 3JIEMEHTOB PA3JINYHBIX MHOMXKECTB.
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KOMOMHATOPHBIX (QYHKIUH
AIEKTPOHHBIX TaOIUII»

PemaTh 3a1aun Ha TPUMEHEHUE YUCIIA COYCTAaHUN

B anredpe (COKpaléHHOe YMHOXEHNE, OUHOM
HrroToHa).

PemiaTh, npuMeHsisi KOMOMHATOPHKY, 3a/1a41

Ha BBIYKCJICHUE BEPOSITHOCTEH, B TOM YHUCIIE C TIOMOIIHIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTDH

['eomeTpuyeckas
BEpOATHOCTh. CydailHbIii
BBIOOD TOYKHU U3 QPUTYPBI
Ha IUTOCKOCTH, U3 OTPE3Ka,
U3 1yTH OKPY’KHOCTHU

OcBauBaTh NOHSATHE FCOMeTqueCKOﬁ BCPOATHOCTHU.
Pematn 3aa9M Ha HaXO0XJICHUEC BepOHTHOCTCﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYTOJIbHHKA, Kpyra, OTpC3Ka I AyT'
OKPYKHOCTH, YUCIIOBOI'O ITPOMCIKYTKA

Ucnerranusa beprymm

HcneiTanue. Ycnex u
Heynauda. Cepus UCTIBITAHUI
110 TIEPBOTO ycHeXa.
Hcnerranusa beprymnm.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnynnu. [Ipaktnueckas
pabora «VcnpiTanus
bepnynnm»

OcBanBaTh NOHSATHS . UCIIBITAHHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
UCIIBITAHU, HACTYIJIEHUE EPBOT0 yCcIexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEpUH UCTIBITAHUM JI0 TIEPBOTO yCIIeXa,
B TOM YHCJI€ C PUMEHEHUEM (POPMYIIBI CyMMBI
r€OMETPUYECKOU MPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPeAEIEHHOrO YMCIIa YCIIEX0B B CEPUH UCTIBITAHUI
bepnysnnu.

N3y4yaTh B X01€ NIpaKTHYECKOI PadoThlI,
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B TOM YHCJI€ C TOMOIIBIO HU(POBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CityuaiiHasi BeIMUMHA

CnyuvaiiHasi BETMYUHA U
pacrpenesieHue
BEPOSATHOCTEM.
MaremaTnueckoe 0KUIaHue
U IACTIEPCUs CIIyYalHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTUYECKOr0 OXKUAAHUS
KaK TEOPETHYECKOTO
CpEHEero 3Ha4eHUsI
BEJINYMHBL.

[TonsiTue o 3aKkoHe OOIBIINX
yucell. Mzmepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yacToT. [[ppuMeHeHnne 3akoHa
OOJIBIINX YHCEeI

OcBOMTH NOHATHS: CITyYailHAsS BEJIMYMHA, 3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.

N3yyaTh 1 00CyKIAATH IPUMEPHI TUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACEIEHNUs, IpyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMaTPUBABIIIUECS

B KypC€ CTaTUCTHKHU ), MOJEIbHBIX CIyYaiiHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHue MOHETBI, UTPAIBHON KOCTH, CO CIIyYaiHBIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHS . MATEMATUUYECKOE OKUIAHHE
CJIy4alHOW BEJIIMYMHBI KAK TECOPETUUECKOE CPEIHEE
3HAYCHUE, TUCIIEPCHUS CTyYalHON BEIIMYMHBI KaK
aHaJIOT IUCTIEPCUU YHCIIOBOTO Habopa.

PemaTp 3a1a4u Ha BEIYMCIICHUE MATEMATUYECKOTO
OKUJAHUS U JUCIIEPCUN JUCKPETHOU CIIyYalHOMN
BEJIMYKMHBI 110 33ITaHHOMY PacCIpeICIICHUIO, B TOM
YUCJIIe 33/71a4, CBS3aHHBIX CO CTPAXOBAHHUEM U
JIOTEPESIMHU.

3HAKOMMTBHCS C MATEMaTUYECKUM OXKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAEIEHNM, B TOM
YHUCJIE pacnpeaesICHUs CTyYalnHON BETHYUHBI «YHCII0
YCIIEXOB» B CEPUU UCHBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIyYalHBIX OIBITAX KAaK CIy4aNHYIO BEIUUHHY.
3HAKOMHTBCS C 3aKOHOM OOJBIINX uncel (B hopme
bepnyiamn): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aum Ha U3MEpEHNE BEPOSITHOCTEN

C MOMOIIBIO YacToT. QO0CyKAATh POJIb 3aKOHA
OO0JIBIIMX YKCeT B 000CHOBAHUH YACTOTHOI'O METO/1a
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKON YCTOMYMBOCTU B U3MEHUYUBBIX
SIBJICHUAX, POJIb 3aKOHA OOJIBLIUX YHCEI B IPUPOJIE U
B )KU3HU YeJIOBEKA

O060011eHue, KOHTPOIb 10 [IpencraBneHne JaHHBIX. IHoBTOPATH U3YUYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUU.
BepostHOCTB Cl1ydaliHOTO Pemats 3aga4m Ha peACTABICHUE U OMTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
koMOuHaTopuku. CiyyaiiHele | PemraTh 3a1a4m Ha HAXOXKJICHHE BEPOSITHOCTEH
BEJIMYHMHBI U PACIIpEICIICHUS COOBITHIA, B TOM YHCJIE B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU,
BEPOSITHOCTEH 00bEIMHEHUS U TTEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSTHOCTH B OTIBITAX
C CEpUSIMH CITyYaWHBIX UCTIBITAHUI
OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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