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Pabouas mporpamma mpeameTHoil obnactu «MaTtemaTnka» pa3paboTaHa Ha OCHOBE
npukaza Munnpocsemenuss Poccun ot 31.05.2021 Ne 287 «OO06 yTBepKIeHHUH
dbenepanbHOTO TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO OOIIEro
oOpazoBanus»; npukaza Munoopuayku Poccuu ot 30.01.2015 Ne 35 «OO6 yTBepxkaeHUU
denepanpHOTO rOCyIapCTBEHHOTO 00pa30BaTEeIHLHOTO CTaHIapTa CpeaHero
npodeccuoHanbHoro oopazoBanus no cnenuanbuoctu 52.02.01 MckyccTBo GaneTay.

Opranuzanusa-paspadotunk: ['BIIOY «Camapckoe xopeorpaduueckoe ydHIULIE
(Kome K )».

Pazpabotuuk: XKypasnesa WU.P., npenonasarens

Paccmorpeno m cormacoBano Ha 3aceganuu [ILK gucuumuimH ecTecTBEHHO-HAYYHOTO
rukiia. [Ipotokon Ne 8 ot 10.06.2025 r.

[Ipencenmarens ITK
/ TopneeBa A.A. /
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Pabouasa nporpamma no yueOHomy npeamery «MaTtematuka» (6a30Bblil YpPOBEHB)
(npenmeTtHass obOnacth «MaremaTtuka M WH(OpPMATHKa») (l1ajJee COOTBETCTBEHHO —
nporpaMma MO MaTeMaTHUKe, MaTeMaTUKa) BKIIOYAET NOSCHUTENbHYIO 3aIUCKY,
colepkaHue OOy4deHUs, IUIAHUPYEeMble pe3ylbTaTbl OCBOCHHUS MPOrpamMMbl IO
MaTeMaTuKe, TEMaTUYeCKOe TUIAHUPOBAHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno MatemaTuke g oOydaromuxcsi 5-9 kiaccoB paspaboTaHa
Ha ocHoBe ®I'OC OOO. B mporpamme mo mMaTeMaTUKE YYTEHBI UJEU U TOJOKECHUS
Konnenmuu pazputusi Matematudeckoro obpasoBanus B Poccuiickoit deneparmu.

[Ipeamerom MateMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPHI HAIlIEro MUpa —
POCTPAHCTBEHHbIE (OPMBI W  KOJUYECTBEHHBIC OTHOIIEHUS (OT MPOCTEHIIHUX,
yCBaMBAEMbIX B HEMOCPEJACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX
JUTISL pa3BUTHSI HAYYHBIX U MIPUKIIAJIHBIX UJei). MaremMaTudeckue 3HaHus 00€CTIeYMBaIOT
MOHUMAHHUE TPHUHITUIIOB YCTPONCTBA M HCIIOJB30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE W HMHTEPHPETAlUIO  COLMAIBHOM, HKOHOMHMYECKOH, TOJUTUYECKOM
uH(OpMalUK, TaI0T BO3MOXXHOCTH BBITIOJHATH Pacy€Tbl U COCTABIATH AJITOPUTMBI,
HaXOAUTh U MPUMEHSITh (HOPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKHUX
U3MEpEeHUN U TOCTPOEHUM, YMTaTh WH(OpMAlMIO, TPEICTABIEHHYIO B BHJE TaOJIHII,
auarpaMM U TpaUKOB, JKUTb B YCJIOBHSIX HEONPENENEHHOCTH U IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yyenne marematuxku QopMupyer y oOOydaloIIMXCSd MaTeMaTHYEeCKUW CTUIb
MBIIIJICHUS, TTPOSBIISIONINICS B ONpPEeEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TaKUEe MPUEMBI M METOJbI MBIIUICHUS, KaK HMHIYKIUS MU JACIyKIus,
000011IeHe W KOHKPETH3allus, aHAJIM3 U CUHTE3, KiacCHU(pUKAIUsI U CUCTEeMaTHU3aIlus,
abctparupoBanue u ananorus. O0bEKTh MATEMATUYECKUX YMO3AKITIOUEHUH, TpaBuiia UxX
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMYECKUX TMOCTPOCHHM, CIOCOOCTBYIOT
BbIpaOOTKE yMeHUs (OpMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
CaMbIM PpPAa3BHUBAIOT JIOTMYECKOE MbllUIeHHe. M3yueHne MareMaTHKu oOecreYrBaeT
dbopMHUpOBaHUE aNTOPUTMUUYECKON KOMITOHEHTHI MBIIIUICHUS W BOCIHTAHHE YMEHUUN
JEUCTBOBATh 1O 33JaHHBIM  QJITOPUTMAaM, COBEpPIICHCTBOBATH HW3BECTHHIE W
KOHCTPYHPOBaTh HOBHIE. B miporiecce peneHus 3aj1a4 — OCHOBOW YUCOHOM JIeSITEIIBHOCTH
Ha yPOKaxX MaTeMaTHKHU — PA3BUBAIOTCS TBOPUYECKAs U MIPHUKIIATHAS] CTOPOHBI MBITIICHHUS.
OOyyeHnue MaTeMaTHKe JaéT BO3MOXKHOCTh pa3BUBATh Yy OOYYaKONIMXCS TOYHYIO,
paIMOHAIbHYI0O U HWH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HanOoJiee MOIXOJSIINE
SI3BIKOBBIC, CUMBOJIMYECKHE, TPapUUYECKUE CPEICTBA IS BBIPAKCHHUS CYXKICHUN H
HATJISTHOTO UX TPE/ICTABICHHUS.

[Ipy u3ydYeHUM MaTeMaTUKH OCYIIECTBIISIETCS O0O0Illee 3HAKOMCTBO C METOAaMu
MO3HAHUS JIEWCTBUTEIHLHOCTH, MPECTABICHUSIMA O TIPEIMETEe U METOJaX MAaTeMAaTHKH,
WX OTIIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMATUKH JIJISl PEIICHUS] HAYIHBIX ¥ MPUKIIATHBIX 33/1a4.
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[IpropuTeTHBIMU LIETAMH 00yYEHHUsI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCA:

dbopMHUpOBaHUE TICHTPATBHBIX MAaTEMATHYCCKUX TMOHATHN (YHUCIIO0, BEIMYWHA,
reomeTpuueckas ¢Gurypa, MepeMeHHasi, BEPOATHOCTb, (YHKIIUSA), OOECIEeUnBAIOIIUX
MPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs O0YyJAIOIIUXCS,;
nojABe/ieHne OOyYarolmuxcs Ha JOCTYITHOM JUIsi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKU U OKPYKAIOIIEro MUpa, MOHMMaHUEe MaTeMaTUKU KaK 4acTu
00111e# KyJIbTYPhI UETIOBEYECTBA;

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 00yuarommxcs,
NO03HABATEILHOW aKTUBHOCTH, MCCIIEIOBATCIIBCKUX YMEHHH, KPUTHYHOCTH MBITIUICHUSI,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBaHue (PyHKIMOHATBHOW MAaTE€MaTUYECKOM TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MPOSIBICHUS MATEeMaTUUYECKUX TMOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH
B peajbHBIX JKU3HCHHBIX CHUTYaIlUSAX W TPU M3YYCHUH JAPYTHX YYCOHBIX MPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYJIMpOBaTH HMX Ha S3BIKE
MaTeMaTHKd W CO37aBaTh MaTEMaTHYECKUE MOJCNIM, TPUMEHSATh OCBOCHHBIM
MaTeMaTHYEeCKUM  ammapar JyIsi PeIICHHs TMPaKTUKO-OPUEHTUPOBAHHBIX — 3ajad,
UHTEPIPETUPOBATH U OIIECHUBATh MOJIYYEHHBIE PE3YITbTAThI.

OCHOBHbBIE JIMHUU COJICP>KaHMsI TIPOrpaMMBbI o0 MaTeMaTrke B 5—9 kiaccax: «Hucna
U BBIYUCICHHS», «Anredpa» («Anredpandeckue BbIpaXKEHUS», «YpaBHEHHUS W
HEpaBeHCTBaY), «DyHKIUNY, «I eomeTpusi» («I'eomeTprueckue GUTyphl U UX CBOHCTBAY,
«M3mMepeHne TEOMETPUUYECKUX BEIHYMHY»), «BeposTHOCT, W cTaTUCTUKa». JlaHHBIE
JUHUU Pa3BUBAIOTCS MapaJIeIbHO, KaxJas B COOTBETCTBUU C COOCTBEHHOMW JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJ[HA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUH.

Copepskanue mporpaMMbl 0 MaTeMaTHKE, pachpenenéHHoe Mo rojgaM oOydeHus,
CTPYKTYPHUPOBAHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUITHATHHBIM
BOIIpocaM  oOydaromuecss — oOpaliajiuch  HEOJHOKPATHO, YTOOBI  OBJIAJICHUE
MATEMaTUYECKUMU TOHSATUSAMH W HaBBIKAMHU OCYIIECTBISUIOCH IMOCIENIOBATEIBHO U
MOCTYNaTENbHO, C COOJIIOJICHHMEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOYAJIUCh B OONIYI0 CHUCTEMY MAaTeMaTHYEeCKUX IMPEACTABICHUN OOydJarommxcs,
pacmpsst u yriayosss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBuu ¢ ®I'OC OOO martemaTnka SBISE€TCS 00S3aTEIbHBIM Y4€OHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 001miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPAIUIIMOHHO U3YYaeTCs B paMKaX CICIYIONUX y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kimaccax — KypcoB «Anredpa» (BKIrOYas 2JIEMEHTHI CTATUCTHKHU U
Teopun BepositHocTel) u «['eomerpusin. Ilporpammoil mo MaremMaTHKe BBOJUTCA
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

OO6miee 9MCIIO YacoB, PEKOMEHJIOBAHHBIX JUIsl M3y4YEHUS MaTeMaTHKH (0a30BBIHA
YpPOBEHB) Ha YpPOBHE OCHOBHOro ooOmero ooOpasoBanus, — 952 dvaca: B 5 kiacce —
170 gacos (5 gacoB B Heneo), B 6 kimacce — 170 gacos (5 wacoB B Heneno), B 7 Ki1acce —
204 yaca (6 yacoB B Hefeno), B 8 kiacce — 204 vaca (6 yacoB B HeJENI0), B 9 Kilacce —
204 yaca (6 yacoB B HEJEINIO).
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IHIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenne MareMaTuKd Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl HANpPaBIICHO
Ha JOCTHKCHHE OOYYAIOUIMMUCS JMYHOCTHBIX, METallpPeIMETHBIX W TPEAMETHBIX
00pa3zoBaTeIbHBIX PE3yJbTaTOB OCBOCHUSI YUYEOHOTO TIPEeAMETA.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEpU3YOTCS:

1) maTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH,
IICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSM POCCUHCKHX MaTEMaTHKOB U POCCHHCKOMN
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAaHUIO 3THX JOCTHIKCHHHA B JIPYIHMX HayKax U
NPUKIAIHBIX cepax;

2) TpaskIaHCKOEe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peau3allii ero IMpas,
NpeICTaBIeHHEM O MAaTeMAaTHUYeCKUX OCHOBaxX (YHKIMOHUPOBAHUS Pa3IMUYHBIX
CTPYKTYD, SIBJICHH, MPOIIEAYp IPakIaHCKOTO OOIIeCTBa (HapuUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
NpUMEHEHHEM JOCTHXKEHUW HayKH, OCO3HAHHEM BaXXHOCTH MOPAJIbHO-3TUYECKHUX
IIPUHIIUIIOB B IEATENLHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAHOBKOW Ha AKTUBHOE Y4yacTHE€ B PEUICHUHM MPAKTUYECKUX 3a]ay
MaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXHOCTM  MaTEMaTUYECKOrO
oOpa3oBaHWs Ha TMPOTSHKEHUUW BCEW JKU3HM JUIA YCIEIIHOW MpodecCHOHATBHOM
JESTENHbHOCTA W Pa3BUTHEM HEOOXONMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIWBHUIYAIBHOU TPACKTOPUU OOpa30BaHUS W JKU3HEHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCITUTAHNE:

CIOCOOHOCTBIO K OMOIIMOHAIBHOMY W OCTETHYECKOMY  BOCIIPHSITHIO
MATEMAaTHYCCKUX OOBEKTOB, 3ajad, pEUICHHH, pacCyKICHUH, YMCHHIO BHIETDH
MaTEMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUA:

OpHMEHTALMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUAN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS 4YEJIOBEKa, MpUPOAbl U 0OIlEecTBa,
MMOHUMAHHEM MaTeMaTUUYECKOM HAyKH KaK cephbl YEIOBEUECKOU NIESITEIIbHOCTH, ITAllOB
€€ pa3sBUTHS W 3HAYMMOCTH JUISI PA3BUTUSA LMBWIW3ALMU, OBJAJCHUEM SI3BIKOM
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MAaTEMAaTHKA HW MAaTE€MAaTUYE€CKOM KYJAbBTYypOM KaK CpPEACTBOM
MO3HAHUSA MHUDP, OBIAACHUEM NPOCTEUIIMMHU HABBIKAMH HCCIIEI0BATEIbCKOM
NEATEIIbHOCTH;

6) puzuueckoe BocnuTaHUEe, (OPMHPOBAHWE  KYJbTYPbl  310POBbSI MW
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/10POBBA,
BEJICHUSI 3/I0pOBOr0 00pasa >KU3HMU (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXUM
3aHATHH U OT/AbIXA, peryisgpHas pu3ndecKas akTUBHOCTH), COOPMUPOBAHHOCTHIO HABbIKA
pedrnexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IMpaBa JpYyroro
YEJI0BEKa;

7) IKOJIOTHYECKOE BOCTIUTAHHE:

OpUEHTaluel Ha NPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHUU [Jis pelieHus 3ajad
B 00JIaCTH COXPAHHOCTH OKPY’KaIOIIEH Cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLEHKH HX
BO3MOXXHBIX TOCIEACTBUI i OKpYXaloled Ccpelbl, OCO3HAHUEM TJI00aJIbHOrO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTeH UX PEeIIeHHUS;

8) amanTanus K N3MEHSIOIMMCS YCJIOBHSIM CONMAIBLHOI M MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIOBHUSIX HEOMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO AESATEIbHOCTh, B TOM YHUCJIE YMEHHE
YUUTBCA y APYTHUX JIIOJIeH, TPUOOpETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHMUS,
HABBIKM Y KOMIIETEHIIUU U3 OIbITA JPYTHUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUYU HOBBIX 3HAHUI, B TOM YHCIIe (OPMYITUPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAaX U SIBICHUSX, B TOM UHCJIE paHee HE U3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE PEIICHUS
U IeUCTBUS, (GOPMYIHPOBAThH U OLICHUBATH PUCKHU U TOCIIECTBUA, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETr0O
oOpa3oBaHus y oOywaromierocs OyayT copMUpoOBaHBl METaNPEIMETHBIE PE3yIbTaThl,
XapaKTepU3YIOIIHNECs] OBJIAJICHUEM YHHBEPCAIbHBIMU TMO3HABATEIBHBIMUA JEHUCTBUSMU,
VHUBEPCATHHBIMA ~ KOMMYHUKATHBHBIMH  JEHCTBUSIMH W YHHUBEPCaJIbHBIMU
PETYISITABHBIMU JICUCTBUSIMU.

ITo3HaBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIEC HeiiCTBUS
ba3oBble Jornyeckue JeiicTBUA:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, MOHATHI, OTHOIIECHUM MEXIY TMOHITHAMH, (HOPMYIHUPOBATH OMpPEACICHUS
TOHATHH, YyCTAHABIWBATh CYIIECTBEHHBIM TMPHU3HAK KJacCU(HUKAIIMKA, OCHOBAHUS
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1St 00001EHUsI U CPABHEHUS, KPUTEPUU ITPOBOJIUMOI0 aHAJIN3a;
BOCIIPUHUMATh, JOPMYIHPOBATH U IPEOOPA30BBIBATh CYKICHUS: YTBEPAUTEIbHBIE

Y OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBIABJIATH MaTEMaTUUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBI3UM M I[POTUBOPEYUS
B (aKrax, [aHHbIX, HAONIOACHUSIX W YTBEPKACHUIX, MpeajaraTb KpUTEPUU
JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

Jle71aTh BBIBOJBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTMKU, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOYEHUN, YMO3aK/IOYEHUHN 110 aHAJIOTUH;

pa3OupaTh  JOKa3aTeabCTBA MATEMATHUYECKUX  YTBEPXKIEHUU  (MpsMble U
OT TMPOTUBHOTO), TMPOBOAUTH CAMOCTOSITEIBHO  HECIIOKHBIE  JIOKa3aTelbCTBa
MaTEeMaTU4YEeCKUX (PaKTOB, BBICTPAMBATh apPryMEHTAllMI0, MPUBOAUTH MPHUMEPHl U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh croco0 pemieHus ydeOHOM 3ajauM (CpaBHUBATh HECKOJBKO BapUaHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASAIINI ¢ YYETOM CaMOCTOATEIbHO BbIIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTebCcKHe 1eHCTBHS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJACAOBATEIbCKHMH HWHCTPYMCHT IIO3HAHMS,
(GopMyIHpPOBaTH BOTIPOCHI, (DUKCUPYIOIINE MTPOTUBOPEUHE, TPOOIIEMY, CAaMOCTOSATEIHHO
yCTaHaBIMBATh UCKOMOE M JlaHHOe, ()OPMUPOBATh THIIOTE3Y, apryMEHTHUPOBATH CBOIO
TIO3HIINIO, MHCHHE;

IPOBOJIUTH 10 CAMOCTOSITEIEHO COCTABIICHHOMY IIJIaHY HECJIOKHBIA IKCTICPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHNUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHIECKOT0 00BEKTa,
3aBHCHMOCTEH 00BEKTOB MEXKY COOOI;

CaMOCTOSITEILHO (OPMYJIHPOBATh OOOOINEHUS U BBIBOABI 10 pe3yjbTaTaM
NPOBEAEHHOTO HAOJIO/ICHUS, MCCIIEAOBaHUs, OIICHUBATh JOCTOBEPHOCTH IMOITYYCHHBIX
PE3YyIBTATOB, BBIBOJIOB U 000OIICHHUIA;

IPOTHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TIpoIlecca, a TakKe BBIABUTATH
HPEIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBIISITh ~ HEJIOCTATOYHOCTh U M30BITOYHOCTH ~ WHGOpMAlUM,  JAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BHIOWpATh,  aHAJIM3UPOBATh,  CUCTEMATU3UPOBATH W  WHTEPIPETUPOBATH
uHMOPMAITNIO PA3IMYHBIX BUAOB U (POPM IIPEICTABICHNUS;

BEIOWpATh (OopMy TpeacTaBiIeHUsT WHGOPMAIIMN U WILTIOCTPUPOBATH PEIIacMbie
3aJlauyu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAILIUH TIO KPUTEPHUSAM, MPEIIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE Y4eOHbIe TeiiCTBUS:
BOCIIPUHUMATL H (bOpMYJ'II/IpOBaTI) Cy:XXKACHUA B COOTBCTCTBHMM C YCIOBHAMHU H
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HeasiMU OOLIEHUs, SICHO, TOYHO, IPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
Y NTACbMEHHBIX TEKCTAaX, JaBaTh IMOSACHEHUS 110 XOAY PELICHUS 3a1a4l, KOMMEHTHPOBATh
ITOJTyYEHHBIN pe3yJIbTaT;

B XOZ€ OOCYXIEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXAa€MOU TEMBI,
npo0JeMbl, pelIaeMon 3a/layu, BbICKa3bIBaTh WJEH, HAlIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXACHHUS C CYXICHUSAMHU JIPYyTUX YYacTHUKOB JHalIora,
O0OHapy’KUBaTh pa3IMYUe U CXOJACTBO IMO3UIIMIA, B KOPPEKTHOU Gopme GopMyInpoBaTh
pa3Horacus, CBOM BO3paKEHHUS;

OpPE/ICTAaBIATh pe3yibTaThl pEUICHUS 3a/ayd, HKCIEPUMEHTA, HCCIeI0BaHuUs,
OPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (OpMAaT BBICTYIJIEHUS C Y4YETOM 3ajaad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHOW U UHIMBUIYaIbHOU pabOThI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OPUHUMATh 1€Jdb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIO
COBMECTHOM pabOThl, pacIpeiesiTh BUIbI padoT, 1I0rOBapUBATHCA, 0OCYKIATh MPOIIECC
U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBAaTh B TPYMNNOBBIX (QopMax padoThl (00CYXkAeHHUs, OOMEH MHEHHSIMHU,
MO3TOBbI€ IITYPMBI U IPYTHE), BBHIIIOJHATH CBOIO YaCTh PaOOTHI U KOOPJUHUPOBATH CBOU
JEeMCTBUS C APYTUMU WIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETO BKJIaJia B OOIIMIA
HPOAYKT IO KPUTEPUAM, CHOPMYIHPOBAHHBIM yUYACTHUKAMH B3aUMOIEHCTBUSI.

PeryasiTuBHbIe YHHBepPcCaJbHbIe yUeOHbIe [1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITETTFHO COCTAaBJIATH IUIAH, aIrOPUTM pEIICHHS 3a1aqd (MU ero 4acTh),
BBIOMpATh CIIOCOO pelieHus ¢ YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEHICHUN C y4ETOM
HOBOM MH(MOpPMaIIHH.

CaMOKOHTPOJIb:

BIIQJIETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M pe3yJbTara
pelieHrs MaTeMaTUYeCKOU 3aauH;

MpEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpH PEIICHUU 3a]ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJIEHHBIX
OIINOOK, BRISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJibTaTa JEATEIbHOCTH TOCTABICHHON UEIU W
YCJIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WU HEJOCTHXKEHUsS LEeNd, HAaXOJIUTh
omunOKy, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3ynabTaThl OCBOSHHUSI MPOrpaMMbl [0 MATEMaTUKE MPEICTABICHBI
o rogam oOy4eHus B CIAEAYIONIUX pa3ieliax IporpaMMbl B paMKaxX OTJIEIbHBIX YUeOHBIX
KypcoB: B 5—6 kiaccax — kypca «Marematnkay, B /-9 Kiraccax — KypcoB «Anredpay,
«I"'eomeTpusi», «BEpOATHOCTh U CTATUCTHUKAY.
10
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PABOYAS ITPOT'PAMMA YYUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopuTeTHBIMH LIEIMH OOy4YeHHUsT MaTeMmarhuke B 5—0 Kiaccax SBISIOTCA:
MpoJoJKeHNnE (POPMUPOBAHMSI OCHOBHBIX MAaTEMAaTUUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TreoMeTpuyeckas (Qurypa), oOecrneunBaOmUX MPEEeMCTBEHHOCTh U

MEePCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yYarOIIUXCS;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OoOydarouumxcs,
NO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBAaTEIIbCKUX YMEHUW, HMHTEpeca K H3YUEHHIO
MaTEeMaTHKU;

NoJIBeIecHHe OO0y4aloluMXcsi Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU M OKPYKaIOLIEro MUpa;

dopMupoBanue (QPyHKIMOHAIBHOW  MaTEMAaTUYECKOM T'PaMOTHOCTH: YMEHHUSA
pacmo3HaBaTh MaTeMaTHYeCKHE OOBEKThl B pEANbHBIX IKU3HEHHBIX CHUTYalMsX,
NPUMEHSITh OCBOCHHBIE YMEHHS IS pEUICHUS MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TMOJYYEHHBIE PE3yJIbTaThl M OLIEHMBAaTh HMX HA COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JIMHMM COJAEpKAaHMSI Kypca MareMaTuku B 5-6 Kkjaccax —
apudmMeTnyeckass U TeOMETPUYECKas, KOTOpPbIE PA3BUBAIOTCS IapaJIeNIbHO, KaXaas B
COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJJHAKO, HE HE3aBUCHUMO OJHa OT JAPYroi, a B
TECHOM KOHTaKTe M B3auMojeicTBuu. Takke B Kypce MaTeMAaTUKH HPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMU alredpbl U ONUCATEIbHON CTATUCTUKH.

N3ydyeHue  apupMETHUECKOTO MaTepuana HAuMHAETCS CO CHUCTEMaTH3alUH
Y pa3BUTHUS 3HAHUN O HATypaJbHBIX YMCIIAX, MOTYYEHHBIX HA YPOBHE HA4aJbHOTO OOIIETro
oOpaszoBanus. [Ipy3TOM COBEpILICHCTBOBAHUE BBIUUCIUTEIBHON TEXHUKU U

(dbopMHUpOBaHUE HOBBIX TEOPETUUECKUX 3HAHUM  COYETAeTCs C pa3BUTUEM
BBIYUCIIUTEIIbHON KYJbTYpbI, B YaCTHOCTU C OOY4YEHHEM IMPOCTEUIIUM MpuéMam
NPUKUIKU U OLICHKH PE3yJIbTaTOB BBIUMCIEHUNW.  M3ydeHue HaTypabHbIX YHUCEl

MpoaoJKaeTcs B 6 Kilacce 3HaKOMCTBOM € HayaJbHBIMU MOHATUSIMU TEOPUU AECITUMOCTH.
Hauvano nzydeHus: 0ObIKHOBEHHBIX H IECSITUYHBIX P00 OTHECEHO K S Kitaccy. ITo
MIEPBBIN TAIl B OCBOCHUH IPOOEii, KOTaa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
NOHATUSAMU TeMbl. [Ipu 3TOM paccmoTpeHne OOBIKHOBEHHBIX APOOEH B MOJHOM 00BEME
MPEANIECTBYET M3YYCHHIO JCCATUYHBIX APOOEH, 4TO IEeIeco00pa3HO C TOYKH 3PEHUS
JIOTUKW W3JI0KEHUS] YUCIOBOM JIMHUM, KOTJa TMpaBUiia JEUCTBUN C JAECATUYHBIMU
IpOoOSIMA MOXKHO OOOCHOBATh YK€ M3BECTHBIMH aJITOPUTMAMU BBITIOTHEHUS JECHCTBUI C
OOBIKHOBEHHBIMU  JpOOSIMHA. 3HAKOMCTBO C JICCATHYHBIMU JAPOOSIMU  PaCIHIMPUT
BO3MOXKHOCTH [IJIl TOHUMAaHUS OOYy4YalOUIMMUCS TPUKIAJAHOTO TMPUMEHEHUS HOBOM
3allUCH TPU W3YYEHUH JPYTUX MNPEIMETOB W NPU NPAKTUYECKOM HCIOIb30BaHuu. K
6 xmaccy OTHeCEH BTOpPOW OTall B H3YYCHUU npoOeil, TIe MNPOUCXOIUT
COBEPIIICHCTBOBAHUE HABBIKOB CPABHEHHUS U MPeoOpa3zoBaHusi ApoOei, OCBOCHHE HOBBIX

BBIYUCIIMTCIBHBIX aAJII'OPUTMOB, OTTAaYHMBAHUC TCXHUKH BBIHHCHGHHﬁ, B TOM 4YHCIJIC
11
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3HAUCHWN BBIPAKCHHM, COJACPKANUX M OOBIKHOBEHHBIC, U JCCATUYHBIE JpOOH,
YCTaHOBIICHHUE CBSI3eH MEXKIy HUMHU, PACCMOTPEHUE TPUEMOB PEIIICHUS 3a/1a4d Ha JAPOOH.

B Hauane 6 kiacca mpoOUCXOIUT 3HAKOMCTBO C MIOHATHEM IPOIICHTA.

OCOOCHHOCTBIO M3YUYCHHS TIOJIOKHUTEITBHBIX M OTPUIIATSIILHBIX YHCEIN SIBJIICTCS TO, YTO
OHH TaKX€ MOTYT pacCMaTpHUBAThLCS B HECKOJIBKO 3TarnoB. B 6 kilacce B Havase u3ydeHus
TeMbl «[loTokUTEeTbHBIC W OTPHUIIATEIBHBIC YMCIIa» BhIIeaeTcs noarema «llenmsie uncnay,
B paMKaX KOTOPOW 3HAKOMCTBO C OTpPHIIATCIBHBIMU YHUCIAMH W JICHCTBHSIMHU C
TIOJIOKUTETIBHBIMUA M OTPHUIIATEIIBHBIMHA YHCJIAMH TIPOMCXOAUT Ha OCHOBE COCPIKATEIBHOTO
MOJIX0/1a. DTO TIO3BOJISIET HA JOCTYITHOM YPOBHE TTO3HAKOMHUTEL O0YYAIOIIMXCS IPAKTUYCCKH
CO BCEMH OCHOBHBIMHM IOHSATHSIMHU TEMBI, B TOM YHCJE M C TPABWJIAMH 3HAKOB MPH
BBIITOJTHCHUN apu()METHYCCKUX JEHCTBUN. 3ydeHHWE palMOHANBHBIX YUCENT Ha 3TOM HE
3aKOHYMTCSI, @ OyIeT MPOJOJIKEHO B Kypce aJireOphl 7 Kiacca.

[Ipy oOydeHHMHM pENICHUI0 TEKCTOBBIX 3a7a4 B 5—6 Kiaccax HCIONb3YIOTCS
apudmeTHieckue Mpuémsel pemieHus. [Ipu oTpaboTKe BBIYUCIMTEIBHBIX HAaBBIKOB B 5—6
KJlaccax pacCMaTPUBAIOTCS TEKCTOBBIC 3a7a4d CIICTYIOIINX BHJIOB: 33/1a4d Ha JIBHOKCHHE,
Ha YaCTH, Ha IMOKYIKH, Ha paOd0Ty ¥ MPOU3BOJAMTEIBHOCTh, Ha TIPOIEHTHI, HA OTHOIICHUS
u nporoprur. OOydaromuyecss 3HAKOMSTCS ¢ MpUEMaMU pelIeHUs 3aaad mepedopom
BO3MOXXHBIX BapHaHTOB, y4aTcs paboTaTh ¢ MH(OpMaIen, mpeIcTaBieHHON B Gopme
TaOIUI] WIH JUarpaMM.

B mporpamme ydebHoro kypca «MaTemaTuka» MNpeaycMOTpeHO (GopMupoBaHHUE
NPOMEEBTUYECKUX alreOpandecKux MpeacTaBieHnid. bykBa kKak CUMBOJ HEKOTOPOTO
yyclia B 3aBUCUMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa BBOJUTCS TOCTENEHHO.
bykBeHHass CMMBOJIMKA IIMPOKO MCHOJB3YETCA TMPEXKAE BCEro Ui 3alucy OOIIMX
YTBEPKJICHUHN U TIPEITIOKEHUI, (OPMYIT, B YaCTHOCTH ISl BBIYUCIICHHS TE€OMETPUUYECKUX
BEJIMYMH, B KAUECTBE «3aMECTHUTEIISD YHCIIA.

B mporpamme yuebGHOro kypca «MaremaTtuka» TpeACTaBICHA HarIsaHas
reoOMEeTpusi, HampaBlieHHas Ha pa3BUTHE OOPA3HOTO MBIILIICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKeHMsI, N300pa3UTENbHBIX YMEHUA. DTO BaKHBINA dTall B U3YYCHUH T'€OMETPHH,
KOTOPBIM OCYINECTBISICTCS HAa  HATJSJHO-TIPAKTUYECKOM  YPOBHE, OIHpacTCs Ha
HarJIAIHO-00pa3Hoe  MbIIUIeHHe  oOywaromuxcs. bornbimas  poab  OTBOAUTCS
MPAKTUYECKOMN NeATEIHLHOCTH, OMBITY, SKCIIEPUMEHTY, MOJEIHpoBaHuto. O0yyaroniuecs
3HAKOMSTCS ¢ TE€OMETPUYECKUMHU (PUTypamMu Ha TUIOCKOCTH U B MPOCTPAHCTBE, C UX
MPOCTEHITUMHU  KOHPUTYpAIMsIMHU, yd4aTcs H300pakaTb WX Ha HEJIMHOBAaHHOW U
KJIeT4aTor Oymare, pacCMaTpuBalOT UX MPOCTeilne cBocTBa. B mporecce uzydeHus
HATJISITHON T€OMETPHUH 3HAHUS, MOJyYeHHbIE OOyUYalOMMMUCS HA YPOBHE HAYaIbHOTO
o01mero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS M PACTITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Ki1accax u3ydaeTcss HHTETPUPOBAHHBIN MTPEeIMET
«MartemaTuka», KOTOpPBIM BKIIOYAeT apuMETHUECKUU MaTrepual W HaISIAHYIO
TEOMETPHUIO, a4 TAKXKE MPOMEACBTUUCCKUE CBEJCHUS U3 anreOphl, JIIEMEHTHI JIOTHKU U
HaJaJia ONUCATEIbHOW CTATUCTUKH.

OO6mIee 4yncIo 9acoB, PEKOMEHAOBAHHBIX JUIsl U3y4YeHHsI MaTeMaTuku, — 340 4acos:
B 5 xiacce — 170 gacos (5 wacoB B Heneno), B 6 kiacce — 170 gacoB (5 yacoB B HEJEIIO).
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COAEPKAHUE OBYUYEHUSA
5 KITIACC

HarypajbHble YuC/Ia ¥ HYJIb

Hatypansnoe wuwmcno. Pan nHarypanbubix uucen. Yucno 0. H3obpaxkenue
HaTypaJbHBIX YHCEJI TOUKAMHU Ha KOOPAUHATHOU (YUCIOBOM) MPSIMOIA.

[lo3unmonHass cucrteMa cuMcieHus. Pumckas HyMmepauuss Kak [pHUMED
HETO3UI[MOHHON CUCTEMBI CUMCIIEHUS. JlecATUUHAs CUCTEMA CUUCIIEHNUS.

CpaBHEHUE HAaTypaJIbHBIX YHCEJ, CPABHEHUE HATYPAJIbHBIX YUCEI C HYJIEM.
CrnocoObl cpaBHeHUA. OKpyTIeHUE HATYPaJIbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEN, CBOWCTBO HYJIA IIPHU CI0KEHUU. BbhlunTaHue Kak
JeicTBUE, 00paTHOE CIOKEHUI0. YMHOXKEHUE HaTypalbHBIX YMCEN, CBOMCTBA HYJS U
CAVHUIIBI TpU yMHOXeHHH. [leneHue kak JelcTBue, OOpaTHOE YMHOMKEHHIO.
KomnoneHTs! neficTBui, CBsA3b MeXy HUMU. [IpoBepka pe3ynbTaTta apupMeTHdecKoro
nencTBud. llepeMecTUTENbHOE M COYETATEIbHOE CBOWCTBA (3aKOHBI) CIIOKEHUS H
YMHO>KEHHS, pacipeieTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB Juisi 0003HAUYE€HMS] HEU3BECTHOTO KOMIIOHEHTAa M 3alKCH
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHBIE YHCIIA, pa3jioKeHUe Ha MHOXkuTenu. [IpocTeie n cocraBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HaTypaJIbHBIM MOKa3aTeNeM. 3alUCh YUCIa B BUJIE CYMMbI Pa3psIHBIX
CJIaracMaix.

HucnoBoe BbIpakeHHE. BhIUMCICHUE 3HAYEHUM YMCIOBBIX BBIPAXKCHUM, MOPSAIOK
BBIIIOJIHEHUSL JeucTBUM. lcnosib30BaHME IIPU BBIUYKUCICHUAX NEPEMECTUTEIBHOIO H
COUYETATEJIbBHOTO CBOWCTB (3aKOHOB) CJIOKEHHMSI M YMHOXEHHUS, PACHPENEIUTEIbHOrO
CBOMCTBA YMHOKECHHS.

Jpoon
[IpencraBnenne o ApoOU Kak criocoOe 3anmucH 9acTH BedIWdruHbI. OOBIKHOBEHHBIC

npo6u. IlpaBunpHBIE W HempaBWIbHBIE ApoOu. CMmemanHas apoOb, MPEACTABICHHE
CMEIIaHHOW ApoOM B BHJE HEMPABWIHHOW JPOOHM M BBIJCICHHE IIEJIOW YaCTH 4HWCIa
U3 HempaBWIbHOW npoOu. M3oOpakenwe ApoOeil TOYkamMu Ha YHCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO ApoOu. Coxpamenue npobeii. I[lpuBenenue npoOu K HOBOMY
3HameHateno. CpaBHEHUE APOOECH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXKEHHE W JelieHHe JpoOeil, B3auMHO-
oOpaTHbIe TpoOu. HaxoxaeHre 4acTu 1eoro  1eioro Mo ero 4YacTH.

Hecstuunast 3amuck ApooOeit. [lpencraBneHue AecITHYHONW ApoOM B BHUIIE
OOBbIKHOBEHHOU. M300pakeHne NEeCSITUYHBIX PpoOeil TOYKaMH Ha YHUCJIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTtnyeckue ACHUCTBUS C JECATUYHBIMU JPoOsiMU. OKpYIJIEHUE NECATHUUYHBIX
TpOOEH.

13



Pabouas nporpamma | Martematuka. 5-9 xiaccel

Penienne TeKCTOBBIX 32124

Perienrie TEKCTOBBIX 3a/1ady apu(METHUYECKUM crocoOoM. PerieHue Jormdeckux
3amad. Pemenue 3amau nepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosib3oBaHue
MIPU PEIICHUU 3a/1a4 TaOIUI] U CXEM.

Pemenue 3anay, comepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEITUYUHBI: CKOPOCTD,
BpeMsi, pacCTOSIHME, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIIBI U3MEPEHUSA: MACCHI,
00bEMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTU. CBSA3b MEXKy €AUHUILIAMHU U3MEPEHUS
Ka)XII0U BEJINYUHBI.

Perienrie OCHOBHBIX 3aJ1a4 Ha APOOM.

[IpencraBnenne JaHHBIX B BUJIE TaOIUIl, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpust

Harnsanuelie npencraBieHust o gurypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
JIy4, YroJjl, JOMaHasi, MHOTOyT OJIbHUK, OKPY’KHOCTb, KpyT. YTou. [Ipsamoit, ocTpbii, Tynou
Y pa3BEPHYTHIN YTJIbI.

JInuHa oOTpe3Ka, METpUYECKUE €IWHUUbl JUIMHBL. JJIMHA JIOMaHOW, NepuMeTp
MHOTOyroJjibHUKa. MI3MepeHre U NoCTpOEHUE YIJIOB C MOMOIIBIO TPAaHCTIOPTHPA.

Harnanuele mnpexacraBienuss o (Qurypax Ha TUIOCKOCTH: MHOTOYT'OJIbHUK,
OpSIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B TOM umcie Ha kietdarod Oymare. Iloctpoenue
KoH(pUryparui u3 yacte npsiMoii, OKpYy>KHOCTH Ha HEIMHOBAHHOM U KJIeT4aTou Oymare.
Hcnonp3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[Imomane  OpPAMOYrOJIBHMUKA W MHOIOYTOJIbBHUKOB,  COCTABJICHHBIX U3
IpPSAMOYTOJILHUKOB, B TOM uuciie (Guryp, n300pax€HHBIX Ha KieTdyatod Oymare.
EnvHunel namepenus miomanu.

Harnsnsele npenctaBieHuss O MPOCTPAHCTBEHHBIX (QUTYpax: MPSMOYTOJIbHBIN
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. M300paxkeHre MpoCcTeUInX MHOTOTPAaHHUKOB.
Pa3Béprku kyOa u mapamienenumnena. Coznanue Mojeneil MHOTOIpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaTEpPUAJIOB).

O06BEM npsAMOYTOIBHOI0 Napasuieenunena, kKyoa. Enunuie usmepenus oobéma.

6 KJIACC

HartypanbHble yuciaa

Apudmernyeckne JEWCTBHS C MHOTO3HAYHBIMA HATYPAIBHBIMA UYHCJIAMHU.
UucnoBbie BBIpAKEHUS, MOPSAOK JEHUCTBHI, UCIONb30BaHHE CKOOOK. Mcmosb3oBaHue
P BBIYUCICHUSX MEPEMECTUTEIBHOIO U COYETATEJIBLHOTO CBOMCTB CIIOXKEHUS U
YMHOXEHUS, PACOpPEICIUTEIbHOIO CBOMCTBA YMHOXEHUA. OKpyriieHHEe HaTypalbHBIX
qucen.

JlenuTenu ¥ KpaTHbIE YKclia, HAUOOIBIINI OOIIMIA 1eIUTeNb U HAUMEHbIIIee o0lIee
KpatHoe. Jle1uMOoCTh CyMMBI U TIpou3BeieHus. [lejeHue ¢ OCTaTKOM.

14



Pabouas nporpamma | Martematuka. 5-9 xiaccel

poou
OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpOoOH, COKpallleHHEe JIpoOei.

CpaBHeHUE U ynopsaouMBaHUE ApoOeil. PemieHune 3agay Ha HaxoXXKIEHUE YaCTH
OT LEJOr0 W UEeJIoro mo ero 4vactu. JpoOHOe YuciIo Kak pe3yibTaT JeJICHHS.
[IpencraBnenue AecATUYHOM ApoOUM B BUJE OOBIKHOBEHHOW NIpOOM M BO3MOXKHOCTH
MpeacTaBlieHus OOBIKHOBEHHOM IpoOM B BUIE JeCATUYHOW. JlecsTuuHble IpoOu U
MeTpuueckas cucreMa mep. Apudmernyeckue ACHCTBUS U YHUCIOBBIE BBIPAKECHUS
C OOBIKHOBEHHBIMH U JI€CITUYHBIMU APOOSIMHU.

OtHowenue. Jlenenre B JaHHOM OTHOIIEeHUHU. Maciutal, nponopuus. [Ipumenenue
OPOMOPLMHA NP PELICHUH 3a/1ay.

[lonsitue mnponeHTta. BpluncieHue mponeHTa OT BETUYMHBI M BEIMYMHBI MO €€
OpOLEHTY. BbIpakeHue MpOUEHTOB JECATUYHBIMH ApoOsimu. Pemenue 3amay Ha
OpOLEHTHI. BripaxkeHne OTHOIIEHUS BEIMYHUH B MPOLEHTAX.

IHonoxuTeJbHBbIE H OTPULATEIbHBIE YHCIA

[lonoxurenbHble W oOTpULATENbHblE uncia. Llenpie uywcma. Moaynbs yucha,
reoMeTpuiecKas HHTeprperanus Moayis yncia. M3o0paxeHne yucesn Ha KOOPAUHATHON
npsimoii. YucnoBbsie mpoMexyTku. CpaBHeHHE uuced. ApupmeTudyeckue AercTBUS
C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU YUCIAMHU.

[IpssMoyronbHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH Ha
IUIOCKOCTH, abcimcca U opauHata. [locTpoenune Todek U (puryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHBIE BHIPAaKEHHUS

[Ipumenenue OYKB JIsi 3alIMCH MaTEMAaTHYECKUX BBIPAKCHUN W TIPEIIONKEHUH.
CroiicTBa apudmeTnyecknx JeWcTBUH. bBykBeHHBIE BBIpaXEHHUS M  YHCIIOBBIC
NOJCTAaHOBKH. DBYyKBEHHBbIE pPaBEHCTBA, HAXOXXIECHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmyinbl, GopMynbl MepuMeTpa W IUIOMIATM MPSAMOYTONbHUKA, KBajpaTa, 00bEMa
napajuiesierure1a u Kyoa.

PenieHue TeKCTOBBIX 32124

Pemenue TEeKCTOBBIX 3amad apudmeTndeckum crocoboMm. PermieHue normdeckux
3anau. Pemenne 3a1a4 mepebopoM BceX BOSMOMKHBIX BApUAHTOB.

Pemrenure 3amay, coepxanux 3aBUCUMOCTH, CBA3bIBAIOIINX BETUYUHBI: CKOPOCTb,
BpEMSI, pACCTOSTHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTH, BPEMS, 00BEM
pabotel. EquHUIBI M3MEepeHns: MacChl, CTOUMOCTH, PACCTOSTHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKY €IUHUIIAMU U3MEPEHUS KaXI0N BETUYUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOIIEHHEM, MPOMOPIMOHAIBHOCTHIO BEJIUYMH,
MPOLIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha JpOOU U MPOLIECHTHI.

OueHka W TpPUKHUIKA, OKpyrieHue pesyiabrata. CocTaBieHUE OYKBEHHBIX
BBIpaKEHUU O YCIIOBUIO 3a/1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmui W guarpamMm. CrosOuaTeie
JMarpamMMbl: YTE€HUE U TOCTpoeHue. UTeHne KpyroBbIX AHarpaMm.
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Harnsianas reomerpus

Harnsgneie npencraBieHus o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsiMas, OTPE30K,
JIy4, yroJl, JJOMaHas, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHue ABYX IMPAMBIX Ha IUIOCKOCTH, NMApPAJUICIbHBIE MPSIMBbIE,
MEPIICHINKYJISIPHBIE TIpsiMbIE. VI3MepeHre pacCTOSHUI: MEXKY IBYMsI TOYKAMH, OT TOUKH
JI0 TIPSIMOU, JJIMHA MapIIpyTa Ha KBAJAPATHOU CETKE.

N3mepeHnne © MOCTPOEHHE YIJIOB C€ IIOMOIIBIO  TpaHCHopTtupa. Buuasl
TPEYTrOJILHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYNOYTOJbHBIN, PAaBHOOCIPEHHBIH,
PaBHOCTOPOHHUI. UEThIPEXYTOIBHUK, IPUMEPHI YETHIPEXYTOJIBHUKOB. [IpAMOYTONbHUK,
KBaJIpaT: WHCMOJb30BAHUE CBOWCTB CTOPOH, VIJOB, jguaroHaieil. HM3oOpaxkeHue
r€OMETPUYECKUX (UTYyp HA HEJIMHOBAHHOM Oymare C UCIOJIb30BaHUEM IHUPKYIIS,
JUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuyaToi Oymare.

[Tepumetrp mMHoOTOyronbHMKA. [loHsATHE TUIOMAAU (UTYPBI, CIUHUIIBI U3MEPEHUS
mwiomanu. [pubmmwkénHoe namepenue miomaad Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [IpubnmxEHHoe u3MepeHre JJIUHbI OKPYKHOCTH, TIIOIIAIN KPYTa.

CummMmeTpusi: LIeHTpaabHasl, OCeBasi U 3€pKajibHAss CHMMETPUHU.

[TocTpoeHrEe CUMMETPUUHBIX UTYP.

Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTYpax: Mmapajieenue, Kyo,

npu3Ma, MUpamMua, KOHyC, IMWIHHAP, map u chepa. M3o00pakeHrne npocTpaHCTBEHHBIX
¢duryp. [Ipumeps! pazBEPTOK MHOTOTPAaHHUKOB, IWJIMHIpA 1 KoHyca. Co3aanue Moaenen
IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoOBOJIOKH, IIACTHIIMHA U JPYTHUX MaTePHUATIOB).

[TonsiTue o00BEMaA, emuHUIBI U3MepeHus o00bEMa. OO0BEM MPSAMOYTOJIBLHOTO

napaJuiesiernurena, Kyoa.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOCHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHIY
oOydeHus B S Kiacce:

Yucia 1 BbIYUCTICHUSA

[lorumaTe ¥ MPaBUIBLHO YMOTPEOJATH TEPMUHBI, CBSA3aHHBIC C HATYPaJIbHBIMU
YHCJIaMH, OOBIKHOBEHHBIMU U JIECATUIHBIMH JAPOOSIMHU.

CpaBHMBaTh W YNOPSAOYMBATH HATypaldbHbIE YHCIA, CPABHUBATH B MPOCTEHUIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

CoOTHOCUTH TOUYKY Ha KOOPJIMHATHOU (YUCIIOBOI) MPSIMOI C COOTBETCTBYIOIIUM €i1
YUCJIOM W M300pakaThb HATypajbHbIE YKCJIa TOYKAMU HA KOOPAMHATHOM (YMCIIOBOW)
MPSIMOM.

BemonHaTh  apudmeTHdYecKne JIEUCTBHS C  HATypalbHBIMH  YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIIUX CITydasix.

BbINoaHATh NPOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyrJsITh HATypaJIbHbIC YUCIIA.
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Penienne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3aauM  apUPMETHUYECKUM CIOCOOOM M C  TOMOIIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO MIepedopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaun, coneprkaiime 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIUYUHBI: CKOPOCTH,
BpEMSl, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJIUIbI, 0003HAUYCHUS] TPU PELICHUU
3ajad4.

ITonb30BaThCs OCHOBHBIMU E€IMHUIAMM M3MEPEHUS: II€HBI, MAcChl, PaCCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €AUHUIIBI BETUUMUHBI Uepe3 APYyTHUe.

N3Bnekarp, aHanu3upoBaTh, OIEHHWBAThL WH(MOpPMAILIUIO, TMPEICTABICHHYIO B
TabnuIEe, Ha CTOJNOYATOM auarpamMme, HUHTEPIPETUPOBATH MPEACTABICHHBIC IaHHBIE,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpust

[Tonp30BaThCs TEOMETPUUECKUMU MMOHATUAMU: TOUKA, NPsIMasi, OTPE30K, JIyd, YroJl,
MHOTI'OYTOJIbHUK, OKPY>KHOCTB, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIUX (Qopmy
U3YYEHHBIX T€OMETPUUECKUX PUTyp.

Hcrnonp30BaTh TEPMHUHOJOTHUIO, CBSA3aHHYK0 C YIVIAMHU: BEpIIMHA CTOPOHA, C
MHOI'OYI'OJIBHUKaMU: YroJj, BEPIUMHA, CTOPOHA, JUAroHajlb, C OKPYXXHOCTBIO: paauyc,
JUaMeTp, LEHTP.

N300paxaTh U3yuyeHHbIE TeOMETpUUYECKHE (PUTYpBl HA HETMHOBAaHHOM M KJIETYATOM
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomuts MIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO
JIMHEUKH, CTPOUTH OTPE3KHU 3aJaHHOM JUIMHBIL;, CTPOUTH OKPYKHOCTB 3aJaHHOTO pajguyca.

Hcrnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IIPSIMOYIOJbHUKA, KBajgpaTa Ui HX
IIOCTPOEHHs], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

Bbluncnsate mnepumeTp W IUIOIIAAL  KBajparta, MPSAMOYTojbHUKA, (QUryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM 4YHcie (PUTyp, H300paXEHHBIX HA KJIETYaTON
Oymare.

Ilonp30BaTeCs OCHOBHBIMM METPUYECKMMH €IVUHULAMH HM3MEPEHUS [UJIMHBI,
IJIOLIAAY; BBIpAXKaThb OQHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

PacriozHaBaTh napasienenunen, KyO, MCIOJIb30BaTh TEPMHUHOJOTHIO: BEPILHHA,
peOpo rpaHb, U3MEPEHMSI, HAXOAUTh U3MEPEHUS Napajieienunena, Kyoa.

Berunciare 00bEM  KyOa, napajuiesienunena Mo 3aJaHHBIM  U3MEPEHHUSM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHs 00bEMA.

Pemate HecCnoOXHBIE 3aJa4d  HAa H3MEPEHUE TIE€OMETPUYECKUX BEIUYMH B
MIPAKTUYECKUX CUTYaLUsAX.
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[IpeameTHbie pe3ynbTaThl OCBOCHUSI MPOrPAMMbl Yy4EOHOTO Kypca K KOHIY
oOydeHus B 6 kiacce:

Yuciaa v BbIYUCICHUS

3HaTh W IIOHUMATh TEPMHHBI, CBA3AaHHBIE C PA3JIMYHBIMU BHJAMU 4YHUCET U
crnoco0aMu UX 3aluCH, NEPEXOJUTh (€CIM 3TO BO3MOXHO) OT OJHON (OpMbI 3amKCH
YyHUCIIa K IPYrou.

CpaBHUBATbH U YIIOPSAIOUMBATH LI€JIbIE YMCIIA, OOBIKHOBEHHBIE U IECATUYHBIE ApOOH,
CpPaBHMBATh YUCJIa OJHOI'O U PA3HBIX 3HAKOB.

BbInosiHATh, coueTasi yCTHbIE M TUCbMEHHBIE MPUEMBI, apudMeTHUeCKe AeHCTBUS
C HATypaJbHBIMU M LEJIbIMH YHUCIAMH, OOBIKHOBEHHBIMU M JIECATUYHBIMH JPOOSMH,
IIOJIOKUTEIBHBIMU U OTPULATEIIBHBIMU YHCIIAMMU.

BpluucnaTh 3HaYEHMS YUCIIOBBIX BBIPAYKCHUM, BBIINOJIHATH INPUKUAKY U OLECHKY
pe3ysibTaTa BBIYMCIICHUH, BBIMOJIHATH MPeoOpa3OBaHUsA UHWCIOBBIX BBIPAXKEHUU Ha
OCHOBE CBOMCTB apu(hMETUUECKHUX JEHCTBUI.

COOTHOCUTH TOUKY Ha KOOPJAWHATHOW MPSAMOU C COOTBETCTBYIOIIUM €l YHUCIOM U
M300paXkaTh YKMClIa TOYKAaMU Ha KOOPAMHATHOMN NMPAMON, HAXOAUTh MOTYJIb YHCTA.

COOTHOCUTBH TOYKHM B MPSMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOPJAWHATAMH 3TOU
TOYKH.

OKpyIJIATh LeNble YUCIIa U JECATUUHBIE ApoOU, HAXOIUTh NPUOJINKEHUS YUCEIT.

YucaoBbie 1 OyKBeHHbIE BbIPAsKEHMSI

[Torumatre u ynoTpeOssTh TEPMHUHBI, CBSI3aHHBIE C 3aMHCBI0 CTETNCHU YHCIA,
HaxXOJUTh KBajpaT M KyO dYHClIa, BBIYUCIATH 3HAYCHHUS YKCIOBBIX BBIPAKCHUH,
coAepKaluX CTEICHHU.

ITonp30BaThCs TMpU3HAKAMM JIEIUMOCTH, PACKIaablBaTh HaTypajbHbIC YHCIA
Ha MPOCThIC MHOXKHUTEIH.

[Top30BaThCst MacITabOM, COCTABIIAThH MPOIOPITUN ¥ OTHOIICHHUSI.

Hcnons3oBaTh OyKBBI JJ11 OOO3HAUCHMS] YHCET TPH 3alMCH MaTeMaTHYCCKHUX
BBIpQXCHUN, COCTABIATH OYKBEHHBIC BBIpAXEHUS W (POPMYJIbI, HaXOAUTh 3HAYCHHS
OYKBEHHBIX BBIPAKCHUH, OCYIIECTRIISISI HEOOXO0IMMBIE TTOACTAaHOBKH M ITpeoOpa3oBaHus.

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PenreHue TeKCTOBBIX 32124

PemaTe MHOTOIIIATOBBIE TEKCTOBBIC 334291 apUPMETHIECKUM CITOCOOOM.

Pematy 3amauu, cBsi3aHHBIE C OTHOLIEHHUEM, MPOMOPLUHUOHAIBHOCTHIO BEJIMYHH,
MPOLIEHTaMU, pelIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOU U MPOLICHTHI.

Pemiats 3agaun, comeprkaiire 3aBUCUMOCTH, CBA3bIBAIOIINE BEJIUYUHBI: CKOPOCTbD,
BpEMsl, pacCTOSHHE, II€HAa, KOJHMYECTBO, CTOUMOCTb, MPOU3BOJMTEIIBHOCTb, BpPEMS,
o0béMa paboThl, UCHONB3YsSd apudMeTHUYECKHUE JACHCTBUS, OLEHKY, MPUKHUJKY,
MOJIb30BATHCS €IMHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYMH.

CoctaBiisiTh OyKBEHHbBIE BEIPAXKEHUS 110 YCIOBUIO 3a/1a4H.
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N3BnekaTh HHPOpMALIMIO, IPEICTABJICHHYIO B TA0JINIIAaX, HAa IMHEWHOH, CTOJIOUATON
WIM  KPYroBOMl  jaMarpamMmax, HMHTEpPIPETHUPOBAaTh  MPEACTaBICHHbIE  JIaHHBIE,
WCIIOIB30BaTh JAHHBIE IIPU PELICHUH 3a]1a4.

[IpencraBnars uHOpPMALUIO C MOMONIbIO TAaOMUL, JUHEHHON U CTOJIOYATOU
uarpamm.

Harusanas reomerpus

[IpuBonuTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, HMEIUX (opMy
M3YYEHHBIX T€OMETPUUECKHUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, TPUMEPHI PaBHBIX
U CUMMETPHUYHBIX QUryp.

N300paxkaTh ¢ MOMOILBIO [UPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare M3y4eHHbIE IJIOCKHME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHbIE (PUTYPBHI.

[Tonb30BaThC TEOMETPUUECKUMH TOHSATHUAMH: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMUHOJIOIHIO, CBA3aHHYIO C CHUMMETPHUEU: OCh CUMMETPHUHU, LIEHTP
CUMMETPHU.

Haxonuth BEJIMYMHBI YITI0B U3MEPEHUEM € ITIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI
3aJJaHHOW BEJIMYMHBI, MO0JIb30BATHCS IIPU PELICHUU 3a1a4 IpajyCHOW MEpOH YIJIOB,
pacrno3HaBaTh Ha YepTEKax OCTPBIN, IPIMOU, pa3BEPHYTHIM U TYIION YIJIBL.

Beluncnare  JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJBHHKA, I0Jb30BATHCA
€IUHULIAMU WU3MEPEHUs UIMHBI, BBIPAXKATH OJAHU EIMHUIBI U3MEPEHUSA JIMHBI 4epes
Ipyrue.

Haxonute, uCHoONb3ys 4YEepTEKHBIE WHCTPYMEHTBI, PACCTOSHMSA: MEXKAY IBYMs
TOYKaMH, OT TOUKH A0 NPAMOM, JUIMHY IIyTH HA KBAJPATHOU CETKE.

BbruucnsaTs miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB, UCIIOJIb30BAThH
pazOueHne Ha  OpPAMOYIOJbHUKH, Ha  paBHbIE ¢burypbl,  J1OocTpauBaHUE
N0 NPAMOYIOJIBHUKA, II0JIb30BAaTbCSI OCHOBHBIMU E€IWHUILIAMH H3MEPEHMS IUIOLIAJH,
BBIPAKATH OJTHU €IMHUIBI U3MEPEHHUS TUIOLAIN Yepes3 IpyTrue.

Pacno3HaBaTh Ha MOAENAX M H300pAKEHUSX MUPAMHUIY, KOHYC, LMIMHIP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KJIETYATOM Oymare mpsiMOYTOJIbHBIN MapaieieuIne].

Bbrancnsate 00b€M IPSIMOYTOJBHOTO Mapajulefienunena, Ky0a, I0Ib30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

Pemate HECHOXXHBIE 3aJa4M  HAa HAXO0XKACHUE TIE€OMETPUYECKMX BEIMYMH
B IIPAKTUYECKUX CUTyaLIHSAX.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIIACC
HanmenoBanue pasgena |KonuuectBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Tembl) Kypca 4acoB co/iep>KaHue
HaTypanbHbie uncia. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYyPAJIbHbIC YHCTIA;
JleiicTBUS ¢ HATYpaJIbHBIMU CUCTEMA CUUCIICHUS. | MpeAiaraTh M 00CY:KIaTh COCO0bI YIIOPSJOYMBAHUS YUCEIL.

qucCJIaMu

Psn HaTypanbHbIX
YUCEl.
Harypanbnsii1 psz.
Yucno 0.
Harypanbnsbie yncia
Ha KOOpJIAMHATHOMU
PAMOM.
CpaBHeHue,
OKpYTJICHHE

HaTypaJbHbIX YHCEIL.

Apudmernaeckre
JICUCTBUS

C HaTypaJbHBIMHU
yuciiamu. CBoicTBa
HYJISI TIPU CII0KEHUU
Y YMHOKCHUH,
CBOMCTBA €IUHUIIEI
P YMHOKECHUH.

N300paxaTh KOOPAMHATHYIO MPSIMYI0, 0TMEYATh YKcCia
TOYKAMHU HAa KOOPJAVMHATHOU MPSIMO, HAXOAUTH KOOPIUHATHI
TOYKH.

HccaenoBath cBOlicTBa HaTypalibHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUH U YMHOKEHUH.

Hcnmosb30BaTh NPaBUJIO OKPYIJICHUS! HATYPAJIBHBIX YUCET.
BoinoaHsaTs apupMeTuyecKue 1eMCTBUS C HATYPAIbHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BBIPAXKECHUIN

CO CKOOKaMH u 0e3 CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTEIICHH, YUTATH
CTEIEHU, HCM0JIb30BATh TEPMHUHOJIOTUI0 (OCHOBAaHMUE,
MOKAa3aTeNb), BBIYMCIATH 3HAYEHHUS CTCIICHEH.

BbINOJHATH NPUKUAKY M OLEHKY 3HAYEHHUUN YUCIOBBIX
BBIPQYKCHUH, NMPeAJIararb U NPUMMEHATH NPUEMBI IPOBEPKHU
BBIYHCJICHUM.

HUcnonb30BaTh NP BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpenenuTeIbHOE CBOMCTBO YMHOXKEHNUS; (POPMYJIMPOBATH
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ITepemecturenbHoe
1 COYEeTaTeIIbHOE
CBOMCTBA CIOKECHHUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3yioKeHUe Yncia
Ha MHOXKUTECIIU.
Jlenenue

¢ octatkoM. IIpocTeie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10, 3, 9.

Crernens ¢
HaTypajibHbIM
ITOKa3aTEIIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHM.
PenieHne TEKCTOBBIX
3aJla4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIP2)KEHU Ha OCHOBE CBOMCTB apU(METUUECKUX JCHCTBHIA.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATH I'MNOTE3bI, GOPMYIHPOBATH 0000 ILICHUS 1
BBIBO/IBI 10 PE3YyJIbTaTaM MPOBEAEHHOTO UCCIENOBAHNS.
@opmMyJIMPOBATH ONpPeAeJIeHUsl ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTENN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHPOBATH U
NMPUMEHATH NMPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOUTEIN; HAXOAUTh OCTAaTKH OT JICJICHUS U HETIOJTHOE
4acTHOE.

PacniozHaBaTh MCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

0 HATYpaJbHBIX YHCIIAX, IPUBOAUTH IPUMEPDI U
KOHTPIIPUMEPBHI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHHUS
BBICKA3bIBAHUM O CBOMCTBAaX HATYPAJIbHBIX YUCEIL.
KoHcTpynpoBaThs MaTeMaTH4YeCKHE NPEAI0KEHUS

C IIOMOILBIO CBA30K «H», «WIN», «ECIH. .., TO...».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOOOM,
HCII0JIB30BaTh 3ABHCHMOCTH MEX]ly BETMYMHAMU (CKOPOCTB,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Ap.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3a/1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATD 3aBUCUMOCTH MEX/y BEJIMYMHAMM,
CTPOMTH JIOTHYECKYIO IETIOYKY PACCYKIACHHM.
MoaeaupoBaTh X0 PEMICHUS 3a1a41 C IOMOIIBIO PUCYHKA,
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JICUCTBUS,
Ha JIBMKCHUC U
MOKYIIK!

CXEMBI, TAOIUIIEL

IIpuBoauTh, pazéupaTh, OLEHUBATDH PA3IUYHBIC PEIICHMUS,
3aMKCH PEIICHUI TEeKCTOBBIX 3a/1a4.

Kputnyeckn oueHUBATH MOJTYYEHHBIN pe3yibTarT,
OCYLECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA
COOTBETCTBHE YCJIIOBHIO, HAXOAUTH OIIUOKHU.

PemaTsh 3a1aun ¢ moMouipko nepedopa Bcex BO3MOXKHBIX
BapUaHTOB.

3HAKOMUTBHCH C HCTOPHUEH pa3BUTHUS apUPMETHKU

Harnsigaas reomerpus.
JIMHUY HA TJIOCKOCTH

12

Touka, psimast,
OTPE30K, JyY.
JlomaHas.
N3mepenne miiHbI
OTpE3Ka,
METPUYECKHUE
CJIMHULIBI
W3MEPEHUS IJTUHBI.

OKpYX HOCTb U KPYT.

[IpakTnueckas
pabora
«Iloctpoenue y3opa
U3 OKPYKHOCTEN.
VYron. IIpsmon,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YTJIbI.
Nsmepenue yrios.

Pacno3naBaTh Ha yepTe)kKaxX, pUCYHKaX, OMMCHIBATD,
MCIIOJIb3Ysl TEPMUHOJIOTHIO, U H300paKaTh C IOMOIIIbIO
YepTEKHBIX HHCTPYMEHTOB: TOUKY, MIPSAMYIO, OTPE30K, JIyY,
yToJ, JIOMaHyt0, OKPY>KHOCTb.

Pacno3naBaTh, IpUBOAMTH NPUMeEPbI 00HEKTOB pPeaTbHOTO
MHpa, UMEIOIINX (HOPMY HU3yUCHHBIX QUTYD, OLEHUBATH UX
JIMHEWHBIC PA3MEPBHI.

Hcnoab30BaTh JMHENKY U TPAHCHOPTUP KAaK HHCTPYMEHTHI
JUISl IOCTPOEHUS U U3MEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJINYKMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU JUUIMHBI, YIOJL,
3a1aHHOM BEJIMYHHBL; OTKJIAABIBATH IUPKYJIEM PaBHbBIE
OTPE3KHU, CTPOUTH OKPYKHOCTH 33/IaHHOTO pajuyca.
H300pakaTh KOHOUTYpALIUN TEOMETPUICCKUX (HUTYD

13 OTPE3KOB, OKPYKHOCTEN, NX YaCTEH HA HEJJMHOBAHHOMW U
KJIETYaTON OyMare; mpeaiaraThb, OMUCHIBATH U 00CYKAaTh
CI0CO0BbI, AJITOPUTMBbI TIOCTPOCHUS.

Pacno3HaBaTh M H300paKaTh Ha HEJIMHOBAHHOU U
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOM Oymare mpsiMoii, OCTpbIii, TyHOM, pa3BEPHYTHIN
YIJIBl; CPABHUBATH YTJIbL.

BuIuncJasATh JUIMHBI OTPE3KOB, IOMAHbIX.

IloHnMaTh ¥ MCNO/IB30BATH NPH PEeLICHUHU 32124
3aBHCMMOCTH MEXAY €AUHULIAMUA METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBath Gurypsl 1 KOHPUTYpaLUU, UCTIONB3YS

1 pPOBBIE PECYPCHI

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIE
Y HETIPABWIIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0beii.
CioxxeHue u
BBIUNTAHNE
OOBIKHOBEHHBIX
npobeit. CmenanHas
Ipo0Ob. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3aMMHO-
oOpaTHbIE TpOoOH.
Pemenue TeKCTOBBIX
3a/1a4, COJEpIKAITUX
npoou. OCHOBHBIE

MopeaupoBath B rpaduueckoii, mpeaMeTHol Gpopme,

C TIOMOIIbIO KOMIIBIOTEPA MOHATHS U CBOWCTBA, CBA3aHHBIC

¢ 0OBIKHOBEHHOU JAPOOBIO.

YuTaTh U 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
npeajiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSITIOYUBAHUS JPOOCH.

HN300paxkaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJIMHATHOM MPAMOK; MCMOJIb30BATh KOOPJIUHATHYIO
NPSIMYIO JIJIs1 CpaBHEHUs TpoOeH.

®opmMyIHpPOBATH, 32ANIMCHIBATH € IOMOUIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO Ipo0OHU JJIs1 COKpAIICHUS IpoOeh U IPUBEICHHUSI
JIpoOU K HOBOMY 3HAMEHATENIO.

IIpeacTaBasiTh cMENIaHHYIO JpOOb B BUJI€ HETIPABUIILHOU U
BBIACJISTH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOoOH.
BoinosHaATs apudpmMeTHudeckue aeiicTBUs

C OOBIKHOBEHHBIMH JIPOOSIMU; MPUMEHATH CBOHCTBA
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3a/1aud Ha JpooHu.
[Ipumenenue OykB
JUIS 3aIACH
MaTEeMaTUYECKUX
BBIPAXCHUH U
MPEITOKEHUN

apupMeTUUECKUX NEeUCTBUHN JJIsI palliOHATU3alUN
BBIYKCJICHUM.

BbINOJHATH NPUKUIKY U OLEHKY PE3YyJbTaTa BEIYMCIICHNUT;
NnpeaIaratb i NpUMEHSATh NPUEMBI IPOBEPKH BHIYMCIICHU.
IIpoBoauTh Mcc/ieI0BAHUS CBOWCTB IpoOEi, onupasich

Ha YKUCJIOBBIE DKCTIEPUMEHTHI (B TOM YHUCJIE C TTOMOIIBIO
KOMITHIOTEPA).

Pacno3HaBaThb UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA

0 IpOo0sX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BBICKA3bIBAaHUM.

PemaTh TEKCTOBBIC 3a/1a4H, COICPIKAIIUE TPOOHBIE TaHHBIC, U
3aJ]a4¥ Ha HaXO0XJEHHUE YaCTH LEJI0T0 U LEJIOr0 MO €ro YacTH;
BBISIBJISITh UX CXOACTBA U Pas/IM4u.

MopaeaupoBaTh X0 pELICHUS 3aa4y C TIOMOIBIO PUCYHKA,
CXEMBbl, TaOJTHUIIBL.

IIpuBoauThH, pa30MpaTh, OLEHNBATH PA3JIMYHbIC PEILICHUS,
3aIlMCH PELICHUN TEKCTOBBIX 3a/1a4.

Kputuveckn oneHUBATH MOJIYYEHHBIN PE3YJIbTAT,
OCYIIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCS C HCTOPHUEI pa3BUTHS apUPMETHKU

Harnsigaas reomerpust.
MHOrOyrojapHUKA

10

MHOroyrojapHHKH.
YeThIpEXyTroJIbHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnuceIBaTh, HCNOJIb3Ysl TEPMHUHOJIOTHI0, H300PAKATH

C OMOIIBIO YePTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEIUPOBATH U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabora
«Iloctpoenue
IPSAMOYTOJIBHUKA

C 3aIaHHBIMHU
CTOpOHaMU

HAa HEJIMNHOBAHHOWU
Oymare».
TpeyronapHuUK.
IInomane u
EPUMETP
NPSAMOYTOJIbHUKA U
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ IUHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYroJIbHUKA, OEeHUBATDH UX JTUHECUHBIE PA3MEPHI.
BuruncsATh: IEpUMETP TPEYTOJIbHUKA, TPIMOYTOJIbHUKA,
MHOTOYTOJIbHUKA; TIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HETMHOBAHHOW U KJIETUYATON Oymare KBajpatT u
MPSMOYTOJIBHUK € 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBaTh cBOiiCTBA IPSIMOYTOJIbHUKA, KBAJIpaTa MyTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, H3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa u MPSIMOYTOJIbHUKA.
KoncTpynpoBaTth MaTeMaTH4eCcKHUe NMPeAJI0KeHUS

C TIOMOIITBIO CBSI30K «HEKOTOPBIiY, «It000i1». PacnosnaBath
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.

HccnenoBaTh 3aBUCUMOCTD IJIONIAM KBAApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAAPATHON CETKHU JJI 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
IUIOIIAb.

BoipaxkaTh BeJIMUMHY IJIONIAIN B PA3JIMYHBIX €TUHUIIAX
M3MEPEHUS] METPUUYECKONW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATH 3aBUCUMOCTH MEXY METPUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMUTHCS ¢ IPUMeEpPaMU NPUMEHEHMsI TUIONIAIu U
nepuMeTpa B MPaKTUUYECKUX cuTyanusax. Pemars 3agauun

U3 peajbHOM XU3HU, MPEAIAraTh U 00CyK/1aTh Pa3JIuYHbIE
CIoCo0bI pELICHUS 3a71a4

JlecsTuunble ApoOH

38

JlecsiTuuHas 3aIUCh
npo0eii. CpaBHeHUE
JIECATUYHBIX
TpoOei.

JlenicTBus

C IECATHYHBIMHU
JPOOSIMH.
Oxkpyrienue
JIECATUYHBIX
TpoOei.

Penienne TEKCTOBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a494 Ha Ipoou

IIpeacTaBasiTh 1ECATUUHYIO APOOH B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYNBAHUS JECATUUHBIX IPOOCH.

HN300paxkaTth necaTHUHbIC APOOH TOUKAMU HA KOOPIUHATHOU
IIPSMOM.

BbISIBASITH CXOACTBA M Pa3JIMuMsl MPABII apUYMETHICCKUX
JNEUCTBUI C HATYpaAJTbHBIMH YHUCIIAMH U I€CATUUHBIMU
TpoOsiMU, OOBSICHATH UX.

BoInosHATH apudmeTrueckue A1eMCcTBUS C JECATUUHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHIKY U OIEHKY pPe3ysbTara
BBIYHCJICHU.

IIpumeHsITH cBOMCTBA apu(METHICCKUX JESHCTBUI

JUISl palliOHATN3alMK BEIYMCIICHUI.

[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTh HCCIET0BAHMS CBONCTB JICCATUUHBIX JPOOECH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE

C IOMOIIBIO KOMIIBIOTEPA), BBIABUIATH TMIIOTE3bI U
PUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 po0siX, MPUBOAUTH NMPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTh TEKCTOBBIE 3a/1a4H, COJlepKalIUe APOOHBIE JaHHbBIE, U
Ha HaXO0’KJICHHE YaCTH LIEJIOT0 U LIEJIOT0 IO €0 YacTH;
BBISIBJISITH UX CXOJACTBA U Pa3JIN4Ms.

MogaeaupoBaTth X0/ pEIICHUS 3aa4 C TOMOIIBIO PUCYHKA,
cxembl, Tabnuupl. [IlpuBoanTh, pazdéupars, OeHNBATH
pa3NuYHbIC PEIICHHUS], 3aITUCH PEIICHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTth IpOOHBIMU YHCIAMU B PEAIbHBIX KU3HEHHBIX
CUTYaLUsX.

KpuTnyeckn oneHHMBaTh MOJTYYSHHBIN pe3ybTaT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCJIOBUIO, HAXOAUTH OIIMOKH.
3HAKOMHUTBHCH € HCTOPHEH pa3BUTHS apUPMETUKU

HarnsigHast reoMeTpus.
Tena u puryps
B TIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxkenue
MHOTOTPaHHHUKOB.
Monenu
IPOCTPAHCTBEHHBIX
Tell.
[IpsAMOYTOJIbHBII
napaJuieNieumne I,
ky0. Pa3zBépTku kyda
¥ Mapajuiesienumnea.
[IpakTnueckas
pabora «Pa3BépTka
KyOa».

O061EM KyOa,

Pacno3HaBaTh Ha YepTeskax, pUCYHKaX, B OKpPY:KalomeM
MHpe TIPSIMOYTOJIbHBIN Napaliiesenurnen, Kyo,
MHOT'OTPaHHUKH, ONUCHIBATDH, HCIIOJIb3YS TEPMHHOJIOTHIO,
OLICHUBATH JINHEIHBIE pPa3MEPHI.

IIpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOITUX
dbopMy MHOTOTpaHHHUKA, IPSMOYTOJILHOTO MapaieJenunesa,
KyoOa.

M3006pa:kaTh Ky0 Ha KiIeT4aTOM Oymare.

HccaenoBath cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napajuiesenunea, MHOTOrpaHHUKOB, HCTIOJIb3YSl MOJEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napauienenunena. MoaeaupoBaTh KyO U napajuielienune
u3 OyMaru u mpoyrux MaTtepuasoB, 00bSICHATH CIOCO0
MOZEIUPOBAHUH.
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IPsIMOYTOJBHOTO
napajuiesienunea

HaxoauTh u3MepeHus, BBIMUCIATH IUIOIIAIb TOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieNienunea;
HCCJIe10BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT AJTUHBI €r0
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
Hao0aroaaTh ¥ POBOAUTH AHAJOTHH MEKTY TTOHATUIMHA
TUIOIIA U 1 00BEMa, IEPUMETPA U IJIOIA 1 TTIOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BRICKAa3bIBAHUS

0 MHOTOTpaHHUKaX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEDHI,
CTPOMTH BBICKA3bIBAHMS ¥ OTPUIIAHHS BHICKA3bIBAHHIA.
PemaTsh 3a1a4u U3 peaibHOMN KU3HA

[loBTOpEeHue u 0000IIEHUE

10

[ToBTOpEHUE
OCHOBHBIX IOHATHH
¥ METOJIOB Kypca

5 KJacca,
0000111eHNE 3HAHUHA

BouruncjsiTh 3HaYEHUS BBIPAXKEHUH, COAEPKALTAX
HaTypaJbHbIE YKCIIa, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH,
BBITIOJTHSATH MTPE0Opa30BaHUS YUCE.

Br10upaTh c1oco0 cpaBHEHUS YUCEN, BBIYNCICHUN,
NMPUMEHSITh CBOiCTBA apU(METHUCCKUX JIEHCTBUMA

JUISl palliOHAIN3alUK BEIYUCIICHHIA.

OcymecTB/IATh CAMOKOHTPOJIb BBITIOJIHAEMBIX ACHCTBUN U
CaMOITPOBEPKY PE3YIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
y4eOHBIX TTPEMETOB.

Pemathb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -
CIOCO0BbI pelIeHUs 3a/1a4d, BBIOMPATh PAllHOHATbHBIN
CIocood

OBIIEE KOJIMYECTBO
YACOB I10 ITPOl PAMME

170
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6 KVIACC
HanmenoBanue pasaena |(KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue

HarypanbHbie yncna 30 Apudmernueckre BuinoiHsaTs apudgmMernyeckne 1eMCTBUA C MHOTO3HAYHBIMU
NENCTBUSA HaTypaJIbHBIMHM YHCJIAMHU, HAXOAUTH 3HAYEHHUS YNCIIOBBIX
C MHOT'O3HAYHBIMHU BBIPAKEHUN €O CKOOKaMU 1 6€3 CKOOOK; BHIYMCIAATD
HaTypaJIbHBIMU 3HA4YEeHUS BBIPAKEHUI, COAEPKAIINX CTENIEHU.
yyciamu. Yuciossle | BbINOJHATH NPUKHUAKY U OLEHKY 3HAaYECHHUM YHCIIOBBIX
BBIPAKECHMSI, BBIPO)KCHU I, IPUMEHATH MPUEMBI IPOBEPKHU PE3yJIbTaTa.
NOPSIIOK IEMCTBUM, Hcnmonb30BaTh NPHU BHIMUCICHUSX [IEPEMECTUTETBHOE U
UCIIOJIb30BaHNE COYETATEJIbHOE CBOMCTBA CI0KEHUSI U YMHOKEHUSI,

cKoOOK. OKpyTIIcHHE
HATypaJIbHBIX YUCE.
JlenuTenu u KpaTHBIE
YHCia; HauOOIbIINN
OOIIHNI NEeNUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.

JlenmuMocTh CyMMBI 1
TIPOU3BE/ICHUSI.
[enenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a71a4

pacrpeneauTenbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccaenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YHUCJIOBBIE HKCIIEPUMEHTHI, BBIIBUTATH U 000CHOBBIBATH
THIOTE3bl.

@opmMyJHpPOBATH ONpeIeJIeHUsl ICTUTENS U KPAaTHOTO,
HANOOJILIIETr0 OOIIETO IEJIUTEIS U HAaUMEHBIIETO O0IIETO

KpaTHOI'O, ITPOCTOI0 1 COCTABHOI'O YMUCCJII; UCIIOJIb30BATh O3TH

IMOHATHA IIPpU PCHICHHUHN 3a/1a4.

I[IpuMeHATH AJTOPUTMBbI BRIYUCICHUS HAMOOBIIETO 00IIIETo

JEJUTENS] U HAMMEHBIIIETO 0011Iero KPaTHOTO JIBYX YHCEIl,
JITOPUTM PA3JI0KEHUS YUCia HA TPOCThIEe MHOKUTEIH.
HccaenoBaTh yCI0BUS JSTUMOCTH Ha 4 1 6.
HUccaenoBartp, 00Cy:k1aTh, GOPMYIHPOBATH U
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000CHOBBIBATH BbIBOJ O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YHCEJ, ABYX HEUETHBIX YHUCIIE, YETHOTO U
HEUYETHOI'O YHCEII.

HccaenoBath CBOMCTBA JEIMMOCTU CYMMBI U IIPOU3BEICHUS
YHCEI.

IIpuBoAMTH NpUMeEPHI YUCET C 38JTAHHBIMU CBOMCTBAMM,
pPacno3HaBaTh BePHbIE U HEBEPHbIE YTBEPKACHUS

0 CBOMCTBAX YUCEJ, ONPOBEPraTh HEBEPHbBIC YTBEPKIACHUS
C MOMOUIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4ecKHe NMPeAJI0KeHHUS

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

PemiaTth TeKCTOBBIE 3aJa4l, BKIIOYAIOIINAE TTOHITHS
JETUMOCTH, apU(PMETHIECKUM CITOCOOOM, UCIIOIb30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.

MopeaupoBaTh X0/ PEIICHUS 3a/1a4U C TOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTH, pa3éupaTh, OLEHUBATDH PA3IUYHBIC PEIICHHUS,
3aIMCHU PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyeckn oneHMBAThH MOJYYECHHBIN PE3yJIbTAT, HAXOAUTH
OIMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIST OTBET

HA COOTBETCTBUE YCIOBUIO
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Harnsnaas reomerpust.
[IpsiMBIE HA IIJIOCKOCTH

[IepniennuxkynsapHbIe
IpsIMBIE.
[TapannenvHbie
IpsIMBIE.
Paccrosinue mexny

Pacno3HaBaTh Ha 4epTekax, pUCYHKaxX CIy4au B3aUMHOTO
PaCITOJIOKEHHUSI IBYX MPSMBIX.

HN300paxkaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAaHHOM U KJIeTYaToN Oymare JBe NepeceKaroIuecs
IpsIMBIE, JIBE NMAPAJIENbHBIE PSMBIE, CTPOUTH MPSAMYIO,
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JIBYMsI TOUKaMH,
OT TOYKHU J10 IPSIMOM,
JUIMHA Mapuipyra

Ha KBaJpaTHOU CETKE

NEPNEHAUKYISIPHYIO TAHHOM.

IIpuBOAMTH NPUMEPHI NTAPATIIETBHOCTH U
NEPHNEHANKYJIIPHOCTHU MPSAMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYI'OJIBHUKAX NEPIEHANKYISPHBIE U
napajuiesibHble cTOpoHbl. M300paskaTh MHOTOYTOJIbHUKH

C MapajuIeIbHbIMHU, IEPIICHANKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKH
110 TIPSIMOM, JJIMHY IIyTH HAa KBAaJPaTHOM CETKE, B TOM YHUCIIE
UCIIOJIb3YA LIU(PPOBBIE PECYPCHI
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J{pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOICTBO 1po0H,

COKpalieHue 1pooei.

CpaBHenue u
YIOPSIOYMBAHUE
Tpo0ei.
Jlecatuunblie 1podu
U METpUYECKasl
cucreMa mep.
Apudmernueckue
JICUCTBUS

¢ OOBIKHOBEHHBIMU
1 1ECATUIHBIMHU
TPOOSIMH.
OTHoOmICHNE.
JleneHue B JTaHHOM

CpaBHMBATB M YIIOPSII0YMBATH 1pOOH, BLIOMPATH CIIOCO0
CpaBHEHHUS IPOOEH.

IIpencraBasiTh AecsTUUHBIE IPOOU B BUI€ OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIE B BUJIE€ AECATUYHbBIX, MCIOJb30BATH
IKBHUBAJIEHTHBIE NPeICTABJICHUS JPOOHBIX YHCEI IIPH UX
CpaBHEHUH, NpHU BbIYUCIeHUsX. Mcnoab30BaTh 1eCITUYHBIC
Ipobu pu npeoOpa3oBaHUU BEIMYUH B METPUUECKOM
CUCTEME MED.

BeinoiHATs apudpMeTUudeckue qeiicTBus

C OOBIKHOBEHHBIMHU U JACCATUYHBIMU JPOOSIMHU.

BbIunc/siTh 3HaY€HUS BRIPAKEHUM, COAEpKaIIUX
OOBIKHOBEHHBIE U IECSITHYHbIE IPOOU, BBITIOIHATD
npeobpazoBaHus 1poOeli, BBIONPATH cNOCO0, NPUMEHSATh
CBONCTBa apu(pMETHUECKUX IEHCTBUH JIIs pallMOHAIIN3ALUN
BBIYHMCIICHUM.

CocTaBasiTe OTHOUIEHUS U IPONOPLUHY, HAXOAUTH
OTHOLICHHUE BEJINYUH, JACIIUTh BEIUYUHY B JAHHOM
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OTHOIICHUHU.
Macmra0,
POTIOPLIUSL.
[ToHsATHE NpOLIEHTA.
Breruucnenue
MPOIEHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.

Penienre TeKCTOBBIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIEHHE
JUIUHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHOIIICHUH.

HaxoauTthb 3KcnepUMEeHTAJIbHBIM IIyTéM OTHOIICHUS JJTUHBI
OKPYKHOCTHU K €€ I1uaMeTpy.

HNuTepnpeTnpoBaTh MacuTad Kak OTHOIICHUE BETUYHH,
HAXOIUTHh MaciITad IJIaHa, KapThl U BEIYUCIISITH PACCTOSIHUS,
UCIIOJIb3Yys MacITal.

OOBSCHATD, YTO TAKOE MPOIICHT, YIIOTPEOISATH 000POTHI peun
CO CJIOBOM «ITPOIIEHT». BbIpazkaTh MPOIEHTHI B APOOSIX U
JpoOHU B MPOIIEHTAX, OTHOIIICHHE JIBYX BEJIMYHMH B IIPOIICHTAX.
BbIuncJATh IPOLEHT OT YKCJIA M YKUCJIO MO €r0 MPOLICHTY.
Okpyrasith 1poOU ¥ MPOLIEHTHI, HAXOIUTH NMPUOTMKEHUS
YHCEl.

Pemathb 3a1a4u Ha YacTH, IPOLIEHTHI, TPONOPLIUH,

Ha HaXO0>KJIeHue ApoOu (IIPOLIEHTA) OT BETUYMHBI U BETUUUHbI
o e€ ApoOu (TIPOLEHTY), APpoOH (TIPOLIEHTA), KOTOPBIMA
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa30upaTh, OLEHUBATH PA3IMYHbIE PELICHUS, 3aMIUCH
pELIEHU TEKCTOBBIX 3a/1a4.

N3BaexkaTs HHpOPMALMIO U3 TAOJINII U TUATPAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsTh HanboIbIlIee U HAUMEHbIIIEEe

U3 IIPEACTABICHHBIX IAHHBIX

Harnsigaas reomerpust.
Cummerpus

OceBas cuMMeTpHS.
LenTpanbHas
CUMMETpHUSL.

Pacno3HaBaTh Ha yepTekax U U300PAKECHUSIX, H300PaAkKATh
OT PYKH, CTPOMTH C IOMOIIbIO HHCTPYMEHTOB (PUTYDPY
(0Tpe30K, JIOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
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IToctpoenue
CUMMETPHYHBIX
duryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHSI.
Cummerpus

B IIPOCTPAHCTBE

OKPYHOCTb ), CAMMETPHYHYO TaHHON OTHOCUTEJILHO
IIPSIMOM, TOUKHU.

HaxoauTsh nmpuMepbl CHMMETPUU B OKPYIKAIOIIEM MUPE.
MopeaupoBathb u3 6ymaru ase GUrypbl, CHAMMETPUYHBIE
OTHOCHUTEIBHO NPSIMOii; KOHCTPYHPOBATh Fr€OMETPUUYECKUE
KOH(UTypally, UCTIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM
YHCIIE C TOMOIIBIO HUPPOBBIX PECYPCOB.

HccaenoBath cBOWCTBA U3YUEHHBIX (DUTYD, CBSI3AHHbBIE

C CUMMETpPHEH, UCTIONB3YS IKCTIEPUMEHT, HAOII0IeHuE,
MOJIEIMPOBAHUE.

O00CHOBBIBaTh, ONIPOBEPraTh C TOMOIIbIO KOHTPIIPUMEPOB
YTBEPXKACHUSA O CUMMETPHUH PUTyp

Bripakenus ¢ OykBaMu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAXKECHUU U
MPEUTOKECHU M.
bykBeHHbIE
BBIPQXKEHUS U
YHUCJIOBBIC
MO/ICTAHOBKH.
bykBeHHBIE
PaBEHCTBA,
HAXOXKJIEHUE
HEU3BECTHOTO

Hcnoan3oBaTh OyKBBI [17151 0003HAYEHUS YHUCE, TIPU 3aIMUCH
MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE
BBIPA)XEHUS 110 YCIOBUIO 3a4a4H.

HcciienoBaTh HECIIOKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUIsl MX 3aIUCH.

BbI4uCaSTh YMCI0BOE 3HAUEHNE OYKBEHHOT'O BBIPAKEHUS
pH 33JaHHBIX 3HAYCHUAX OYKB.

3anucbiBaTh GOPMYJIbI: IEPUMETPA U ILTOIIATN
NpSIMOYTOJIbHUKA, KBAJIpaTa; IJIMHBI OKPYKHOCTH, TIOLIATU
KpyTa; BHIMOJHATH BHIYUCIEHHUS 110 3TUM (hopmyram.
CocTaBasaTh (OpPMYJIbl, BHIPAKAIOIINE 3aBUCUMOCTH MEXKY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOMMOCTb; POU3BOIUTEIILHOCTD, BpEMSI, 00bEM
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KOMIIOHEHTA. paboThI; BHIMOIHATH BEIUUCIEHUS 110 3TUM (POpMyJIaM.
Dopmyiibl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUA
Harnsnnas reomerpusi. 14 YeTbIpEXYTroJIbHUK, MN3006paxkaTh Ha HEIMHOBAHHOM U KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBHI C HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKOB. | YETBIPEXYTIOJIBHUKY C 3aJaHHBIMU CBOWCTBAMU:
[IpsAMOyTronbHUK, C NapaJlICIbHBIMU, NIEPIICHAUKYIIIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JHarOHAJIEH.
H3mepenue yrios.
Bunnl
TPEYTOJIbHUKOB.
[TepumeTp
MHOT'OYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyIIbl
IIEpUMETpa U
IJIOIIAIH
PSIMOYTOJIBHUKA.
[Tpubnmxénnoe
V3MEPEHHE ITOIIAaN
buryp.
[IpakTueckas

CTOPOHAMH, MPSMBIMH YTJIAMH U AP., PABHOOCAPECHHBIIH
TpeyroyibHUK. IlpeayaraTs u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaApaTa,
pa30uBaTh Ha TpeyroJibHUKU. OOOCHOBBIBATH, ONPOBEPraTh
C IOMOIIIBIO KOHTPIIPUMEPOB YTBEPKIACHUS

0 MPSIMOYTOJILHUKE, KBaIpaTe, pacno3HABaTh BEPHBIE U
HEBEPHBIC YTBEPKIACHUS.

HN3mepsATH M CTPOUTH C IOMOILIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PACIO3HABATH OCTPhIE, MIPSIMbIE, TYIIbIE, PA3BEPHYTHIE YIJIbI.
Pacno3naBaTh, 1300paxaThb OCTPOYTOJbHBIN, IPSIMO-
YTOJIBHBIN, TYTIOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUMN TPEYTOJIbHUKHU.

BbI4ucasTh NEPUMETP MHOTOYTOJIbHHUKA, IJI0IIA b
MHOT'OYT'0JIbHUKA pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,
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pabora «ILmomans
KpyTra»

Ha paBHbIE PUTYpBI, UCTIOJIB30BATh METPUUECKUE €TUHHIIBI
U3MEPEHUs UTMHBI U TUIOLIAIH.

Hcnoab3oBaTh NpudIMAKEHHOE H3MEPEHUE IIMH U
IIoUIaiei Ha KieTyaTo Oymare, npuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, IUTOIIAIA KpyTa

[lonoXXKUTENBHBIE U

OTPHULATCIIBHBIC YHCJIA

40

Llenbie uncna.
Mopnyis yucia,
reoMeTpUYeCcKast
UHTEPIPETALIHSI
Moy YucimoBbie
MIPOMEKYTKH.
ITonoxxuteapHbIE U
OTpUIATETbHBIE
yucna. CpaBHEHUE
MTOJIOKUTENBHBIX U
OTPUIATEIbHBIX
YHCell.
Apudmernaeckre
JICHUCTBUS

C MOJIOKUTEIbHBIMHU
U OTpHUIIATEILHBIMHU
YHUCIaMU.

Pemenue TeKCTOBBIX
3a7a4

IIpuBoaAMTH NpUMeEPHI UCIIOJIB30BAHUS B PEATIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATENBHBIX YUCET.

N300paxaTh 11€IIbIE YKCIIA, IOJIOKUTEIIBHBIE U
OTPUIATEJIbHBIE YMCJIa TOYKAMHU Ha YHUCIIOBOM MPSMOM,
HCIO0Jb30BATh YHCJIOBYIO NMPSIMYIO JJIsI CPABHEHUS YHUCEII.
IIpuMeHSATH MpaBUJIa CPABHEHUS, YIIOPAA0UNBATH 1ICJIbIC
YHUCJIa; HAX0AMTh MOJYJIb YUCIIA.

@®opMyIMPOBATH MPABUJIA BEIYUCIICHUS C MOJIOKUTEIbHBIMU
Y OTPULIATEIILHBIMU YHUCJIAMHU, HAXOAUTH 3HAYEHUS
YHCJIOBBIX BBIPAXKEHUH, COIEPKAIINX ICHCTBUA

C MOJIOXKUTEJIBHBIMU U OTPUIIATEIIbHBIMU YU CIIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOXKCHUS

JUISL TIpeoOpa3oBaHus CYMM M MPOU3BEICHUM
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[IpencraBiieHne TaHHBIX

[IpsamoyronpHas
cucTeMa KoopJAuHaT
Ha TJIOCKOCTH.
Koopaunatel Touku
Ha TJIOCKOCTH,
a0crcca u
OpJIMHAaTA.
Cron6uatslie 1
KpPYTOBBIC
JMarpaMMBl.
[IpakTrueckas
pabora «Iloctpoenue
IarpaMm».
Peuienne TekcTOBBIX
3a/1a4, coaep Kammx
JAHHBIE,
IIPEICTABICHHbBIE

B TA0JIMIaX U

Ha luarpaMmmax

OO0BSICHATH M WJVIIOCTPUPOBATH MOHSATHE TIPSIMOYTOJIbHON
CHUCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJIMHATHOM IIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosi0uaThie U KPYroBbI€ THArpaMMBbl;
HHTEPNPETUPOBATH JJaHHbBIE; CTPOUTH CTOJIOYATHIC
nuarpaMmmbel. Ucnosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIO B Ta0IUIAX, HA UarpaMMax Jiis perieHust
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU
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Harmsinaas reomerpus.
@urypsl B IpOCTPAHCTBE

[IpsAmMoyronpHbI
napajuiesIeune],
KyO, mpu3ma,
nUpaMmuaa, KOHYC,
UWIMHJIP, 11ap U
cdepa.
N3o6paxkenue

Pacno3HaBaTh Ha yepTekax, pUCyHKax, ONMMMCbIBATH
NUpaMuy, IpU3My, HUIUHAP, KOHYC, Iap, H300pakKaTh UX
OT PYKH, MOJEJMPOBATH U3 OyMaru, MjiacTUIMHA, TPOBOJIOKU
u ap. llpuBoauTh NpuMepbl 0OHEKTOB OKPYIKAIOLIET0 MUPA,
UMEIOLIUX (POPMbI HA3BAHHBIX TEJl.

Hcnonb3oBaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TPaHb,
OCHOBAHUE, BBICOTA, PAANYC U TUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumepsr
pa3BEPTOK
MHOTOI'PaHHUKOB,
UJIUHIPA U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MOJIEJIeN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;
€AMHULIBI U3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJIBHOTO
napajuieienuneaa,
Ky0a, hopMyJIbI
00BEMa

N3yuaTh, NCNIONB3YS SKCIIEPUMEHT, HAOTIOCHIE, H3MEPEHNE,
MOJICJIMPOBAHKE, B TOM YHCIIE KOMIIBIOTEPHOE, M ONUCHIBATH
CBOICTBAa HA3BAHHBIX TN, BHISABJISTH CXOJACTBA H
Pa3IMYUsA: MEXIY NUPAMUION U IIPUZMON; MEXKIY
IIMHAPOM, KOHYCOM U IIIapOM.

Pacno3HaBaTh pa3BEPTKHU Napasiesenumnena, Kyoa, mpusmsl,
MUpPaMUIbl, KOHYCA, [IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena u3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.

Co3naBaTh MoeJIM IPOCTPAHCTBEHHBIX PUTyp (13 Oymaru,
MPOBOJIOKH, TUIACTHIIMHA U JIP.)

N3MepaTs HA MoaeIsIX: ITMHBI pEOep MHOTOTPaHHUKOB,
JTUaMeTp 1apa.

BoiBoauTh hopmyary 06bEMa IPSIMOYTOIBHOTO
napasuiesienumne/a.

Boiuncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaiesienurenia, Kyoa; UCIoJIb30BaTh €IMHULIBI H3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajIeNIeUIEI0B; pelaTh 3aJa4M C PECATbHBIMU JaHHBIMU

[ToBTOpEeHUE, 0000IICHME,
CHCTEMATH3AIUS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
Y METOJIOB KYPCOB 5
1 6 KJIaCCOB,
000011IeHNE U
CHCTEeMaTH3aIHs
3HAHUU

BbI4uCIATh 3Ha4CHUS BBIPAXKECHUM, COJEPIKAIIUX
HaTypaJbHbIC, LIEJIbIE, IOJIOKUTEIBHBIE U OTPULIATEIILHBIE
4KcIia, OOBIKHOBEHHBIE U IECSITHUHBIE IPOOH, BBHITTOIHATH
npeoOpa3oBaHus YUCE U BBIPAKEHU.

Bri0upaTth c11oco0d cpaBHEHHUSI YHUCEI, BBIYUCICHUN,
NPUMEHSATDH CBOIMCTBA aprU(PMETHICCKUX TCHUCTBHMA

JUISL pallMOHAIN3AI[MU BIYUCIICHUN.
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PemaTe 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA Ul peLIeHus 3a1ad U3 Apyrux
IIPEAMETOB.

PemaTh 3a1a4u pa3HbIMHU CIOCO0AMH, CDABHUBATD,
BBIOMPATH CIOCOOBI PEIICHUS 3a/1a4u.

OcyuecTBIsATH CAMOKOHTPOJIb BBIIIOJIHIEMBIX JEHCTBUHI U
CaMOIIPOBEPKY pe3yJIbTaTa BIYUCICHUN

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

170
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PABOYAS ITPOT'PAMMA YYUEGHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBIsSIeTCS OJJHUM U3 OMOPHBIX KYpPCOB OCHOBHOTO OOINETr0 00pa3oBaHUS:
oHa oOecreyrBaeT U3yUYCHHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAy4YHOIro, TaK U
T'YMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAMMO JJIsl IPOJIOJDKEHUST 00pa30BaHus U
B TOBCEJHEBHOW JKHU3HMU. Pazgutie y oOyuaromuxcs Hay4dYHBIX
Npe/ICTaBICHUI O MPOUCXOXKJICHUU U CYLIHOCTH anredpandeckux abcTpakuuid, crnocooe
OTPa)KEHUsSI MATEMaTUUYECKON HAyKOW SIBIICHHMU M TPOILIECCOB B MPHUPOJE U OOIIECTRBE,
pOJII MAaTeMAaTHYECKOTO0 MOJCIMPOBAHHMS B HAyYHOM T[IO3HAHWM W B TPAKTHKE
crocoOCTByeT (OPMUPOBAHUIO HAYYHOT'O MHPOBO33PEHUS U KAueCTB MBIIIJICHUS,
HEOOXOAUMBIX JJIS aJanTallid B COBpPEMEHHOM IudpoBom obmiecTBe. M3yueHue
anreOpel obecneynMBaeT pa3BUTHE YMEHHS HaOMI0JaTh, CpaBHUBATh, HAaXOIUTh
3aKOHOMEPHOCTH, TPEOYeT KPUTHUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO
000CHOBBIBaTh CBOW JICUCTBUS U BBIBOJBI, (hOPMYJIHUPOBATh yTBEpkaAeHUS. OCBOCHUE
Kypca anreOpbl 00ecreurnBaeT pa3BUTHE JJOTUUECKOTO MBIIUICHUSI O0yJarONIUXCs: OHU
UCIIONB3YIOT ~ JACAYKTHBHBIE W  WHIYKTUBHBIE  pacCyXJeHus, o0oOleHne u
KOHKpeTHu3alui, abctparupoBanue W aHajoruto. OOyudeHue anreOpe mnpeamnoiaraet
3HAYUTENBHBIH OOBEM CaMOCTOSATEIBHOW JEATENBHOCTH OOYYAIOIIHUXCSA, MOITOMY
CaMOCTOSITEIbHOE PEIICHUE 3a/1au SIBJISIETCS peaau3alueil AesTeIbHOCTHOTO MPUHIUIIA
oOyJeHusl.

B crpykType mporpammbl yueOHOTO Kypca «Ainredpa» sl OCHOBHOTO OOIIEro
o0pa30BaHHs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEITbHO-METOAUYECKUE JIMHHH:
«Ywucna u BBIYUCICHU», «ANTre0pandecKue BHIPaKESHUD», « Y PaBHEHHSI U HEPABEHCTBAY,
«DOyHkuum». Kaxnas U3 3THX COIEPKATEIbHO-METOAUYECKUX JIMHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHHUS Kypca, B3AUMOJEHCTBYS C APYTUMU €ro JIMHHUSIMU.
B xone n3ydenus yueOHOro Kypca 00yqaronuMcst TPUXOAUTCS JTIOTHIECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN $3bIK. B CBSI3W € 3TUM B MporpamMmy
y4e0HOTO Kypca «Asredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTeMaTH4YeCKOTO OOpa3oBaHMsSI M CIOCOOCTBYIOIIHNE
OBJIQJICHUIO OOYYalOIIUMHUCS OCHOB YHHUBEPCAIBHOIO MAaTeMaTHYECKOro  SI3bIKA.
CopnepxaTeTbHOM U CTPYKTYPHOM 0OCOOCHHOCTBIO YUCOHOT0 Kypca « Anredpay sBiseTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TUHUM «YUClIa U BEIYUCICHUSD CIY>KUT OCHOBOM IS JajbHEUIIIETo
MU3YUYEHUS] MATEeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOMIMXCS JIOTMYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS TMOJb30BATHCS  AITOPUTMaMH, a TakKxKe
MPUOOPETCHHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIsI MOBCEAHEBHON >KH3HH.
Pa3Butrie MOHATHS O YKCIIE HA YpPOBHE OCHOBHOTO OOIEro OOpa3oBaHUsSI CBSI3aHO
C palMOHAJBHBIMU M UPPAMOHAIBHBIMU 4HCIaMH, (OPMUPOBAHUEM MpPEACTaBICHUM

O JCUCTBUTEIBHOM YHCJE. 3aBEPIICHWE OCBOCHUS YHCIOBOW JIMHUM OTHECEHO
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K CpellHeMy 00111eMy 00pa30BaHUIO.

ConepxkaHre ABYX anreOpandecKuX JUHUNA — «AnreOpandeckue BBIPOKCHUSI» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYeT (OPMUPOBAHHIO Yy OOYYAIOIINXCS
MaTeMaTH4eCKOTro arnmapara, HeOOX0AUMOTO JJIsl pEIICHUS 3a/1a4y MaTEMATHUKH, CMEKHBIX
MpeAMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOrO 0O0IIEero
oOpa3oBaHus Y4YCOHBI MaTepuan TPYMITHUPYETCS BOKPYT PallMOHAIBHBIX BBIPAKCHHM.
Anrebpa JEeMOHCTPUPYET 3HAUYCHHME MAaTEMaTUKH Kak s3bIKa [IJIsl T[OCTPOCHUS
MaTeMaTU4YeCKUX MOJEJNEH, OMMCcaHus MPOIECCOB U SBICHUMN peaabHOro Mupa. B 3amaun
oOydeHus anredpe BXOAT TakKe JaTbHENIlee pa3BUTHE AITOPUTMUIECKOTO MBITTUICHUS,
HEOOXOAMMOr0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca UH()OPMATHUKH, M OBJIa/ICHUE HAaBBIKAMU
JNeIyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHre CUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUSI, CIOCOOHOCTEN K MAaTEMAaTUUYECKOMY TBOPUYECTRY.

Conepxanue (QyHKIHOHAIBHO-TpadUUECKON JIMHUU HAIEJICHO Ha IOJyYeHHE
OoOydJaroIMMHUCS 3HAaHMK O (QYHKIUAX KaK BaKHEHIICH MaTeMaTHYECKOW MOJIen
JUIS OTIMCAHWS W MCCJICIOBAHUS Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHUM B MPUPOJE U
obmectBe. M3ydyeHue marepuana CrocOOCTBYET Pa3BUTHIO Y OOYYAIOIMIUXCS YMEHHS
UCIIOJIH30BaTh Pa3JIMYHBIC BhIPA3UTEIbHBIE CPEACTBA 3bIKA MATEMATUKH — CJIIOBECHBIC,
CUMBOJIMYECKHE, TpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHUE MPEIICTABICHUN O POJIU
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALUN U KYIBTYPHI.

CornacHo yuyeOHOMY IUTaHy B 7—9 Kilaccax M3y4aeTcsi yueOHbI Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pa3lenbl couepxkanus: «Yucna u
BBIUMCIICHUS», «AIreOpanueckre BBIPAKEHUSA», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUNY.

OOmiee 4YKMCIO YacoB, PEKOMEHIOBAHHBIX IS HW3Y4YeHHs ydeOHOro Kypca
«Anrebpa», — 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 HeZelNi0).

COJEPKXAHUE OBYYEHMUA

7 KIIACC
Yuciia ¥ BBIYUCTICHUSA

JpoOu 0OBIKHOBEHHBIC U IECSITHUHBIC, IEPEX0] OT OJAHON (HOPMBI 3arucu ApoOei K
npyroil. IloHsATHe panMOHAIBPHOIO 4YHCIA, 3alUCh, CPAaBHEHUE, YIOPSIOYUBAHUE
paIMOHANIBHBIX 4YHCeNl. ApUPMETUYECKHE IEHCTBUS C PAMMOHAIBHBIMH YHCIIAMHU.
Peuienrie 3aa4 u3 peanbHOM MPAKTUKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJibHbIM [OKa3aTeleM: ONpeJAelIeHHe, MpeoOpa3oBaHUe
BBIPAKEHU HA OCHOBE OMpEEICHUS, 3amuch OONbImMX uuced. [IpoleHThI, 3amuch
MPOILIGHTOB B BHJE JpoOW W JApoOW B BUIE NPOIEHTOB. TpuW OCHOBHBIC 3a/ayu Ha
MPOLICHTHI, PEIICHNUE 3a]]a4 U3 PeaJbHON MPaKTUKH.

[IpuMeHeHue MPU3HAKOB JAEIUMOCTH, PA3IOKEHUE HA MHOXHUTEIM HATypalbHBIX
quCen.
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PeanbHbie 3aBUCUMOCTH, B TOM YHUCJIC IIpsAMast U 06paTHa;1 MMpONoOpHUOHAILHOCTH.

AJiredpanyecKue BbIPaKeHHs

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEeMEHHOM. JlomycTuMble
3HA4YEHUSI NEpeMEHHBbIX. [IpencTaBiieHHe 3aBUCHMMOCTH MEXKIYy BEIMYMHAMU B BHJIE
¢opmynbl. Beruncnenus no ¢opmynam. IlpeoOGpaszoBaHue OYKBEHHBIX BbIpaXKEHH,
TOKJIECTBEHHO PAaBHbIE BBIPAKEHMsI, PAaBUJIa TPeoOpa30BaHus CYMM U MPOU3BEICHUH,
MpaBUJia PACKPbITUS CKOOOK U MPUBEJIEHUS MOJOOHBIX CIaraeMbiX.

CBoIICTBa CTENEHN C HATYPAJIbHBIM [T0KA3aTEIIEM.

OpnHowrensl u MHorouwieHbl. CreneHb MHorowieHa. ClioKeHue, BBIYUTAHME,
YMHOKEHUE MHOTOYJIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOKEHHMS: KBaJgpaT CyMMBbI U
kBaapar pasHoctd. Dopmyia pa3sHOCTH KBAaApaTroB. PasjlokeHHE MHOIOYJICHOB
Ha MHOYUTETIH.

YpaBHeHUs 1 HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHs, TMpaBUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JIuHeliHOEe ypaBHEHUE C OJJHOW IIEPEMEHHON, YMCIIO KOPHEN JTUHEWHOI O YPaBHEHUS,
peuieHne JIMHEWHBIX YypaBHEHMH. (COCTaBlI€HUE YpPaBHEHHMIl 110 YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JIuneliHOe ypaBHEHHE C JBYMs INEpeMEHHbIMM M ero rpaduk. Cucrema AByX
JMHEHHBIX YPaBHEHUH C ABYMs II€peMEHHbIMU. Perienne cucreM ypaBHEHUHN CIIOCOOOM
OACTaHOBKHU. [IprMepsl penieHus TEKCTOBBIX 3a71a4 C IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUA

Koopaunara Touku Ha npsimoil. YucinoBble NpoMeKyTKH. PaccTostHue Mexny n1Byms
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcircca U opiMHATa TOYKU
Ha KOOPJIWHATHOWU IUIOCKOCTH. IIpumepsl rpadukoB, 3amaHHBIX dopmyaamu. UteHue
rpaduKoB peabHBIX 3aBUcHUMOCTel. [lonsatne dhynkmuu. 'paduk ¢pynkmuu. CroiicTBa
byakuuii. Jluneitnas dynknus, e€ rpaduk. I'paduk dynakumm y = |x|. ['paduueckoe
pEILICHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC
Yucia 1 BbIYUCTICHUSA

KBaapatusiit kopenb u3 uncia. [lonstue 06 upparronansuom vrcie. JlecsiTuanbie
NpUOITMKEHUST HPpaAIMOHANBHBIX 4YHcen. CBOWCTBa apu(PMETHISCKUX KBAJIPATHBIX
KOpHEW U X NIPUMEHEHHE K MPEe0OpPa30BaHUI0 YUCIOBBIX BHIPAXKEHUN W BHIYUCICHUSM.
JleficTBUTEIbHBIC YHCIIA.

Crenens c 11eNIbIM MTOKa3aTeeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YUCIIA.

AJuredOpanyeckue BbIPaKEeHUs
KBagpaTHbiii TpéxwiieH, pa3iioKeHUE KBAJAPATHOTO TPEXWIeHAa Ha MHOKUTEIU.
AnreOpanueckasi 1poos. OCHOBHOE CBOMCTBO anredpandeckoit qpodu. CrnoxeHue,

BBIYMTAHUE, YMHOXKEHUE, JIeJIeHue anreOpanyeckux Apooei. PalinoHanbHble BRIpaKeHUs
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U UX npeoOpa3oBaHuUE.

YpaBHeHUs 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHUM, CBOAALIMXCS K JIMHEWHBIM U KBagpaTHBIM. lIpocrenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

['paduueckass uHTEprpeTalvsi YpaBHEHUH C JABYMs IEPEMEHHBIMH M CHCTEM
JIMHEVHBIX YPABHEHUM C ABYMs IIEpEMEHHBIMU. [IpuMephl pelieHns CucTeM HEJIMHENHBIX
YPAaBHEHUU C IBYyMs [IEPEMEHHBIMU.

Pelrienrie TEeKCTOBBIX 3aj1a4 aNreOpandeckuM CIiocoOOM.

HucrioBple HEpaBEHCTBA M HUX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOUW nepeMeHHON. CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DOyHKIUT

[lonstue Qynknuu. O6nacTh ompeneraeHUuss U MHOXKECTBO 3HAYCHHUM (PYHKIIUH.
CrniocoObl 3a1aHust PYHKITHI.

I'padux pynkuuu. Urenue cBoiictB pynkuuu no e€ rpaduky. [Ipumeps! rpagukon
(GyHKIIUH, OTpakaloUIUX peaibHbIE MPOILIECCHI.

DyHKIMH, OMUCHIBAIOIINE MPSAMYIO B 00paTHYIO MPOMOPIIMOHANIBHBIE 3aBUCUMOCTH,
nx rpadukn. Oyrximn y = X2, y = x3, y =Vx, y=|X|. ['padudeckoe pemenne ypaBHeHHIA
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucJa 1 BLIYMCTIEHUSA

PanmionanpHble uHWCla, WPpAMOHAIBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
JeCATUYHBIE TpoOU. MHOXKECTBO JEHUCTBUTEILHBIX YHCEI, EHCTBUTEIbHBIC YHCa Kak
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEKIY
MHO>KECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSMOIA.

CpaBHeHnue JIEHCTBUTEIILHBIX qHCe, apuMeTHICCKUE JICUCTBUS
C JCUCTBUTEIILHBIMU YMCIIAMHU.

PasMepbl  00BEKTOB  OKpyXKalomero  MHpa, JUIMTCIBHOCTH  ITPOIIECCOB
B OKPYXaroIleM MUpE.

[TpubnmkEHHOE 3HAYCHWE BEIWYWHBI, TOYHOCTh NpHOMmKeHus. OKpyrieHue
yucell. [Ipuknika u OeHKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUs 1 HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOISAIIUXCSA K JIMHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHne ypaBHEHMMN, CBOJAIIMXCS K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. I[lpumepbl pemieHHss ypaBHEHMH TPETbEM M UYETBEPTOU
CTEIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHANBHBIX ypaBHEHUW. PelieHue TEKCTOBBIX 3aaad
anreOpanyecKuM MeTOOM.

VYpaBHeHne c JAByMsl NEpeMEHHbIMU U ero rpaduk. PemeHue cucrem naByx
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JIMHEMHBIX YPaBHEHUH C ABYMs [IEPEMEHHBIMHU. PelieHne cucreM AByX ypaBHEHHM, OHO
U3 KOTOpBIX JHUHEIHOe, a JIpyroe — BTOpOHM creneHu. I'paduueckas WUHTEpOpeTALMS
CHUCTEMBbI YPAaBHEHUH C IBYMs IIEPEMEHHBIMU.

Pelriienrie TEKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM IHEpeMEeHHOW. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB C OJHOM mepemeHHOoM. KBanpaTHbie HepaBeHcTBa. ' paduueckas
VMHTEPIPETALAs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DOyHKIUT
KBaaparnunas ¢pyukuus, e€ rpaduk u cBoiictsa. [Tapabosa, KOOpAUHATHI BEPIIHHBI
mapaboJibl, 0Ch CAMMETPHUH apadoJIbL.
I'padpuku yskimit: y = £x, y= #x+b, y = f, y=x3y=x y=lx|
X

U UX CBOMCTBA.

YucaoBble MOCIeI0BATEIHLHOCTH U MPOrPeccun

IlonsTne YHMCIIOBOM  MOCJIEAOBATCIBHOCTH. 3aJaHue  ITOCJISIOBATCILHOCTH
peKyppeHTHOI popMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuueckas mporpeccuud. DopMmysbl N-TO  UIeHA
apupMEeTHIECKON U TEOMETPUIECKON MTPOTPECCH, CYMMBI IEPBBIX N WICHOB.

N3o0paxenue uieHOB apuMETHUCCKON U TEOMETPUUECKON MPOTrpecCuil TOUKaMu
Ha KOOPAWHATHOM TUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA pPOCT. CloXKHBIC
IIPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATBI

[lpenmeTHBIE  pe3yibTaThl ~ OCBOCHHS  MPOrpaMMBl  yd4eOHOTO  Kypca
K KOHITy 0Oy4eHHs B 7 KJacce:

Yuciia 1 BbIYUCICHUA

BrImoniHATh, coueTas yCTHbIC U MUChbMEHHBIE TPUEMBI, apU(DMETUUECKUE TEUCTBUS
C palMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaYeHUS YMCIOBBIX BBHIPAKEHUM, MPUMEHSTHh Pa3HOOOPAa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHHM, COIEPKAIMUX OOBIKHOBEHHBIC
1 JEeCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (OPMBI 3amuWCH YWCed K Apyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH
B 0CCKOHEYHYIO JICCATUYHYIO IPOOK).

CpaBHUBATH U YIOPSAOUYUBATH PAlMOHATBHBIE YHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NMPUKUAKY W OLICHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY 3HAaY€HUM
YUCJIOBBIX BBIPAKECHUU. BBIMONHATE JEUCTBUA CO CTENEHSAMH C HaTypalbHbIMU
MOKa3aTeNISIMU.

[IpuMeHsATh TPU3HAKU JETMMOCTH, Pa3JIOKEHUE Ha MHOXKUTEIU HaTypalbHBIX
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YUCCII.

Pemarts nmpakTHUKO-OpUEHTUPOBAHHBIE 3a]a4U, CBSI3aHHBIE C OTHOLICHUEM BEIIMYUH,
NPONOPLUOHAIIBHOCTBIO  BEJIWYHH, IPOLEHTAMH, HWHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a1a4 C YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMU PAaCCMAaTPUBAEMBIX
0OBEKTOB.

AJiredpanyecKue BbIPaKeHHs

Ucnonw3oBaTh anredOpanueckyr0 TEPMUHOJOTUIO UM CUMBOJUKY, MPUMEHSTH €&
B MPOIIECCE OCBOCHUS YU4eOHOTO MaTepuara.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPAXXEHUNW TIPU 3aJaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

BrinonHsaTe mnpeoOpa3zoBaHusl IEJOTO BBIPAKEHUST B MHOTOWICH MPHUBEICHUEM
MOI00HBIX CJIAaraéMbIX, PACKPBITUEM CKOOOK.

BbINoJIHATE YMHOXKEHUE OJTHOUJICHA HA MHOTOYJIEH U MHOTO4WIEHA HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBaIpaTa CYMMbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIsATh Pa30KEHUE MHOTOYJIEHOB HA MHOXKHUTEIN C TTIOMOIIbIO BRIHECEHUS
3a CKOOKHM OOIIEro MHOXHTEIS, TPYNIUPOBKU CllaraeMblX, MpUMEHEHUs ¢GopMy
COKpAILIEHHOTO YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUsT MHOTOWICHOB [IJIsi PEIICHHs] Pa3IMYHBIX 3ajad
U3 MAaTEMATUKHU, CMEKHBIX ITPEIMETOB, U3 PEATTbHOUN MTPAKTHUKH.

HUcnonp3oBaTh  CBOWMCTBA  CTENEHEWM C  HATYpAIBHBIMU  IIOKAa3aTEJIsIMU
JUTsL TIpeoOpa3oBaHus BEIPAXKEHUH.

YpaBHeHUs U HEPABEHCTBA

Pemrats nuHeliHbIE ypaBHEHHS C OJJHOM EPEMEHHOM, TPUMEHSIS ITPaBUJIa IIEPEX0/1a
OT MCXOJHOT'O YpPaBHEHUSI K PAaBHOCHIBHOMY eMmy. [IpoBepsTh, ABISETCA JIM YHUCIIO
KOpPHEM ypaBHEHHSI.

[IpumensTs rpaduueckue METOAbl MPH PEIICHWU JIMHEHHBIX ypaBHEHUM W HX
CUCTEM.

[lonOupaTh mpuMepsI Nap YUCEN, ABISIONINXCS PEIICHUEM JTUHEHHOTO ypaBHEHUS
C ABYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHWHOTO ypaBHEHHS C JIByMs
MEPEMEHHBIMH, TOTB3YICh TPA(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cuctembl AByX JINHENHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBiTh U peniaTh JUHEHHOE YPaBHEHHUE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUM
[0 YCJIOBHUIO 3aJa4yd, WHTEPIPETHUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4d
MOJy4YEHHBIN Pe3yJIbTaT.

DOYyHKIUU
N3obpaxkaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, HWHTEPBAJIbl, 3alKCHIBATH YHCIIOBBIC IPOMEKYTKHU
Ha anreOpanyvyeckoM Ss3bIKE.
OTtmeuars B KOOPJAUHATHOM MJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOpPJIMHATAM, CTPOUTH
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rpaduku snuHeWHbIX (yHKIMA. Ctpouth rpapuk ¢yHkumu y = |x|. OnuceiBaTh C
MOMOIIBIO (DYHKIIMI M3BECTHBIE 3aBUCMMOCTH MEXKIY BEIMUYMHAMU: CKOPOCTb, BpPEMH,
paccTosiHhe, II€Ha, KOJWYECTBO, CTOMMOCTb, MPOM3BOJUTEIBHOCTb, BpPEMs, OOBEM
paboTHI.

HaxoauTe 3HaueHue GyHKUMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuil cnocod MpeACTaBlICHUS U aHalu3a UHGOpMaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH MHPOPMALMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOTPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

Yucjaa v BbIYUCIEHUA

Hcnonp30BaTh HavYaIbHBIE MPEACTABIECHUS O MHOMXECTBE JIEMCTBUTEIIBHBIX YHUCEI
JUISL CPaBHEHMS, OKPYIJICHUS M BBIYUCIICHUH, W300pa)kaTh JEWCTBUTEIbHBIE YHUCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpumeHsTh MOHSATHE apU(PMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHU, HCIOJB3YysS TMPU HEOOXOJUMOCTH KaIbKYJISATOP, BBIMOIHATH
npeoOpa3oBaHusl BBIpaXEHUN, COACPKAIIUX KBAJPATHBIC KOPHHU, MCIIOJIB3Ysl CBOWCTBA
KOpHEM.

Hcnons3oBaTh 3amvcu OOJBIINX U MaJIBIX YHCEI C MIOMOIIBIO JIECATUYHBIX ApOoOeH
U crerieHeit uucia 10.

AJiredOpanyeckne BbIPAKeHUsI

[IpuMeHSTh TOHATHE CTENIEHHM C IIETBIM TIOKA3aTeJIEM, BBITIONHATH MPEeoOpa30BaHMs
BBIPAKCHUH, COAEPKALIUX CTETICHU C LIEJIBIM TTOKAa3aTeJIeM.

BBITIOMHATE  TOXIECTBEHHBIC IMPEOOpa30OBaHUS  PAIIMOHAIBHBIX  BBIPKCHHI
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH JIPOOSIMH.

PacknanpiBaTh kBagpaTHBIN TPEXWICH HA MHOKHUTENH.

[Ipumenatp mpeoOpa3oBaHMs BBIPAKCHUH JUIS PEIICHHUS Pa3IMYHBIX 3a7ad
13 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHENHBIE, KBaJgpaTHbIE YPAaBHEHHS W pPaLMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIECIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
quclie ¢ TpUMEHEHHEeM rpaduyecKux NpeacTaBieHnid (yCTaHaBIMBATh, HMEET JIU
YpaBHEHHE WIIM CUCTEMA YPABHEHUM pEILICHUs], €CIITU UMEET, TO CKOJIBKO, U IIpOUee).

[lepexoauTh OT clIOBECHOU (DOPMYTUPOBKH 3a/1auu K €€ anreOpanvdecKor MOJEIH
C TMOMOIIBID COCTABJIEHUS YPAaBHEHUS WJIM CHCTEMBl yPaBHEHUW, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 33]1a4d MOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHECHMS, OLICHKH, PEIIaTh
JIMHEMHbIE HEPAaBEHCTBA C OJIHOM NMEPEMEHHON M WX CHCTEMBI, JaBaTh I'padUUECKYIO
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HIUTIOCTpAll0 MHOKCCTBA pCHICHI/Iﬁ HCpaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKIUT

[lonumaTe W UCHOJIB30BaTh (PYHKUMOHAIbHBIE MOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O03HAuUCHUsI), OMNpPEACNSITh 3HadeHuE (QYHKIMU 10 3HAYCHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Ctpoutsb rpaduku 31eMeHTapHbIX QYHKIUN BUA:

y=2,y=x2 y= x3,y = VX y = |x|, onuckBaTh CBOICTBA UHCIOBON (YHKIHH
X

1o e€ rpaduxy.

[IpeamerHbie pe3ynbTaThl OCBOCHMSI MPOrPaMMBbI Y4EOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

Yucjaa u BbIYUCIEHUA

CpaBHUBATH U yIOPSAIOYUBATH PAIMOHAIBHBIE U UPPAILIMOHATIBHBIC YUCIIA.

Breimonusate apudmeTndeckue MEUCTBUS C PallMOHAIBHBIMU YHCJIAMHU, COYeTasl
YCTHBIE M TIMCbMEHHBIC MPUEMBI, BBIMOJIHATh BBIYHUCIEHHUS C WPPALMOHAIBHBIMHU
YHCJIaMHU.

HaxonuTe 3HaueHUs CTENEHEW C LEIBIMU IMOKA3aTesIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraarh  JI€UCTBUTENBHBIC YKCJA, BBIINOJHATH HPUKUAKY  pe3yJibTaTa
BBIUHCJIEHUH, OLICHKY YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pewmrate nuHENHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPaBHEHHs, CBOISAIIMECS K HUM,
npocTeitme 1poOHO-paloOHaIbHBIE YPaBHEHUS.

Pemiath cuctemsbl IBYX JIMHEMHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMU U CUCTEMBbI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISIETCS JTUHEUHBIM.

Pemath TeKkCcTOBBIE 3a7ja4K AIreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABIICHUS
YPaBHEHUS WIIH CUCTEMBI IByX YPABHEHH C ABYMS IIEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE UCCIAEIOBAHUS YPABHEHUW U CUCTEM YPABHEHHU, B TOM
quclie ¢ TNpUMEHEHHEeM TrpaduyecKux MpeCTaBIeHUu (yCcTaHABIWBATh, WUMEET JIH
YpaBHEHHE WJIM CUCTEMA YPABHEHUI PEILLICHHUS], €CIIU UMEET, TO CKOJIBKO, U IIPOUEe).

Pemaths nuHeliHbIE HEPABEHCTBA, KBAJIpaTHhIC HEPABEHCTBA, N300paKaTh PEIICHUE
HEPABEHCTB HA YHCIIOBOM NMPSAMOM, 3alIMChIBATH PEIIEHNE C TOMOIIBI0 CUMBOJIOB.

Pemate cucTeMBbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIUCHIBATH PEUIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA P PEIICHUN PA3JIMYHBIX 33/1a4.

DOyHKIUN
PacnosnaBath (YyHKIMH HW3y4CHHBIX BHAOB. I[lOKa3piBaTh CXEMATHUYECKH
pacroyioKeHHe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (GyHKIMHA Buaa: y = £X,
y=#x+b, y= f, y=ax?+bx+c, y= x3, y= VX, y=|x| B 3aBucumoctu
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X
OT 3HaYeHU! K03(PPUIUEHTOB, ONUCHIBATH CBOMCTBA (PYHKIUH.

Ctpoutrb M uU300pakaTh CXEMAaTHYECKU TpapuKd KBaJPaTHUYHBIX (PYHKIIHM,
OMKCHIBATh CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX Tpadukam.

PacnioznaBath KBajpaTuuHyio (YHKUHIO 1O (opmyse, NPUBOIUTH HPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

YucsioBble MOCI€10BATEILHOCTH H MPOTPECCUH

Pacrio3HaBaTh apuMETHUECKYIO U T€OMETPUUECKYIO MPOTPECCUU MPU Pa3HBIX
croco0ax 3ajaHusl.

BBITIOJTHATH BEIYMCIICHHS C UCTIOIB30BaHUEM (DOPMYJI N-TO WieHa apupMeTHISCKON
¥ TEOMETPUYCCKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh WICHHI ITOCIIEI0BATCILHOCTH TOYKAMU Ha KOOPIMHATHON TUIOCKOCTH.

Pemarts 3amaun, CBI3aHHBIE C YMCIOBBIMHM IOCIEI0BATEILHOCTIMHA, B TOM YHCIIE
3aJ1a4M U3 peajbHOM )KU3HU (C UCITOJIb30BAHUEM KaJbKYJIATOPA, ITUPPOBBIX TEXHOJIOTHI).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonnuectBo OcHoBHOE OCHOBHbBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coiep>KaHue
Uuca u BBIYUCIICHUS. 25 [Tonsitue CucreMaTH3UPOBATH M 000raIAThH 3HAHUS
PanronanbHble yncnia palMOHATILHOIO YKclia. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX IPOOSIX.
ApudmeTrueckue CpaBHUBATH U YNOPSA0YUBATH APOOU, TPeOOPa30BLIBAS
JeNCcTBUS pu HEOOXOAMMOCTH JECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YIOPSIAOUYUBAHUE
PalMOHAIBHBIX YHUCEIL.
CrernieHb

C HaTypaJIbHBIM
ITOKa3aTeJIeM.
Penienue oCHOBHBIX
3a/1a4 Ha Ipoow,
MIPOLICHTHI

Y3 peAIbHOU
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
PpA3T0KEHUS

Ha MHOKUTEIIA
HaTypaJbHbBIX YHCEII.

OOBIKHOBCHHBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIOCOOBI U MPUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHUHBIE TPOOU:
3aMEHATh MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
OOBIKHOBEHHOUM M OOBIKHOBEHHYIO JECATUYHON, PUBOJAUTH
BEIpaXeHHUE K hopme, Hanbosiee ya100HOH /I BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIEICHHUE IECATUYHBIX APOOeH K ACHCTBUSAM C LIETBIMH
YHUCJIAMH.

[IpuBOAUTH YK C/IOBbIEe M OYKBEHHbIE IPUMeEPBI CTCTICHU
C HaTYpaJIbHBIM MTOKa3aTeNIeM, OOBSICHSS 3HAUCHUS
OCHOBAHHUSI CTETICHH U TTOKA3aTelsl CTETICHH, HaXOIUTh
3Ha4YeHUs cTereHel Buaa a" (a — iroboe parmoHaibHOe
YUCJ0, N — HATYpaJIbHOE YHUCIIO).
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Peanbnbie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHMMAaTH CMBICT 3aMTUCH OOJIBIINX YHCET C TIOMOIIBIO
JNECATUYHBIX IpoOelt u crenenelt uncna 10, npuMeHsTh UX
B PEaJbHBIX CUTYyAIHsIX.

IIpuMeHATH IPU3HAKY JSIIMMOCTH, Pa3I0KECHUS Ha
MHOKUTEIIN HATYPaJIbHBIX YHCETI.

PemaTtp 3a1aum Ha YaCTH, IPOIIECHTHI, MPOTIOPIINH,

Ha HaXOXJIEHHE ApoOu (MPOIEHTA) OT BEJIUUYMHBI U
BEJIMYUHEI 10 €€ Ipoou (MIPOIIEHTY ), IpoOu (TIPOLICHTA),
KOTOPBIM COCTaBIISI€T OJIHA BEJIMUYMHA OT JIPYTOM.
IIpuBoaUTH, pa30MpaTh, OLIEHUBATH Pa3JTUYHbIC PEIICHUS,
3aIiCH PEIICHUI TEeKCTOBBIX 3a]1aH.

Pacno3naBaTh M 00BSICHATH, ONUPAsICh HA ONPE/IEICHHUS,
PsIMO MPOTIOPIIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHbBIE
3aBUCUMOCTH MEXK/y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPA, U3 APYTHX y4eOHbIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPOTIOPIIMOHAIBHOCTH,
IPONOPLUU
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Anredpanueckue
BBIPAKCHUS

27

byksennsie
BBIPAYKCHUS.

[TepemenHsle.

Jlonmyctumsle
3HAYCHUS

MMCPEMCHHBIX.

DopmyJIbL.

OgaageTthb anreOpanvyeckoil TEpPMUHOIOTUEN U CUMBOJIMKOM,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUS YUEOHOTO MaTepuaIa.
HaxoauTh 3HaueHns1 OyKBEHHBIX BbIPAXXEHUN MPU 3aJaHHBIX
3HaYeHUsAX OYKB; BBIMOJIHATH BEIYMCIICHUS 1O (hopMysiam.
BbInoJHATH IpeoOpa3oBaHus LENOT0 BhIPAKEHUS

B MHOT'OYJIEH MTPUBEJEHUEM MOJJOOHBIX CaraeMbIXx,
PacKphITHEM CKOOOK. BBINOIHATH YMHOKEHHE OJTHOUIICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBeIeHUE

[MOJIOOHBIX CJIAra€MbIX.

CBolicTBa CTCIICHU
C HAaTypaJbHbIM
IOKa3aTeJIeM.
MHOro4JeHsbl.
CrnoxeHue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOXKEHHS.
Paznoxenue
MHOT'OYJICHOB
Ha MHOXKUTEIIH

Ha MHOT'OYJIEH U MHOTOWIEHAa HA MHOTOWIEH, IPUMEHATh
(dbopMyIIbl KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.
OcyuecTBIATH Pa3i0KEHUE MHOTOWICHOB HA MHOKUTEIN
MyTEM BBIHECEHHSI 32 CKOOKU 00IIIET0 MHOXKHUTENS,
npuMeHeHHUs (OpMYJIIbl Pa3HOCTH KBaJIPaToOB, POpMYII
COKPAILLIEHHOI'O YMHOXKEHHS.

IIpumeHsATH Npeobpa3oBaHe MHOTOUYJICHOB ISl pELIeHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKU, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKMU.

3HAKOMUTBHCS C HCTOPHUEH Pa3BUTHS MaTEMaTHUKU
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YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, IIpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUJIBHOCTh
YPaBHEHUN.
JIunelinoe ypaBHEHUE

PemaTp JIMHEHHOE YpaBHEHUE C OAHOM IIEPEMEHHON,
NPUMEHsAS NPaBHJIa [IEPEX01a OT UCXOAHOTO YPaBHEHUS

K PaBHOCWJIBHOMY €My Oosiee mpocTtoro Buaa. Ilposepsits,
SIBJISICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHoa0upaTs NpUMepHI Map YNUCEL, BIISIIOIIUXCS PELICHUEM
JIMHEVHOTO YPaBHEHHUs C BYMsI IIEPEMEHHBIMM.
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C OZITHOU IIEPEMEHHO,
pELIEHNUE JTUHENHBIX
ypaBHEeHUH. Pemenue
3a71a4 C ITIOMOILBIO
YPaBHEHUM.

JIuneiiHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema 1Byx
JIMHEUHBIX YPaBHEHUIN

CTpouTh B KOOPJIMHATHOM MJIOCKOCTU rpauK JUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TPaUKOM,
NPUBOAUTH NPUMeEPHI PELICHNS YPABHECHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPAaBHEHUMN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE UJIU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I10OJyYEHHbIN
pe3yabrar

C IBYMsI
NEPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara Touku N300paxaTh Ha KOOPIUHATHON MPSIMOMN TOUYKH,

OyHKIUU Ha psAMoi. YUCTIOBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, JIy4YH, OTPE3KH,
POMEXKYTKH. WHTEPBAJIbI; 3aIMMCHIBATh UX HA aJIreOpanyecKoM S3BIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOMU.
[IpssmoyrosibHas
cucTeMa KoopJAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.

OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOYKH I10
3aJIaHHBIM KOOPJAMHATAM; CTPOUTD TPA(UKU HECTOKHBIX
3aBUCUMOCTEMH, 33/IaHHBIX (POPMYITaMH, B TOM YHUCIIC

C TIOMOTIBIO I POBBIX TAOOPATOPHIA.

I[IpuMeHATH, U3y4YaTh NPEeUMYILECTBA,
HHTEPNPeTUPOBATH rpadUUECKUiA CTIOCOO MPEACTABICHUS
¥ aHaJIM3a Pa3HOOOPA3HON KU3HEHHOW HH(POPMAIIUH.
OcBauBaTthb oHsATHE (DYHKINH, OBJIA/ICBATH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaThb jimHeliHYI0 QyHKIHIO Y = KX + b,
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Urenue rpaukoB
peanbHbIX
3aBUCUMOCTEN.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.
[TocTpoenue rpaduka
JMHEHHON PYyHKIUU.

ONUCHIBATH €€ CBOKMCTBA B 3aBUCUMOCTU OT 3HAYCHUN

k03 unmentos K u b.

CtpouTthb rpaduku JiuHeiHON QyHKImY, QyHKIMA Y = | x|,
Hcnoab3oBaTh n(poBbIE Pecypehbl ISl TOCTPOSHHUSI
rpaduKoB (pYHKIUI U U3YUEHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI TUHEUHBIX 3aBUCUMOCTEH B peaIbHbIX
npoIieccax u sIBICHUSIX

I'padux pynxum
y =[x
[loBTOpEeHue u 0000IIEHUE 6 IToBTOpEeHUE Br10upaTh, IPUMEHATH OLEHMBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I YKCell, BHIYUCIEHUH, TPeo0pa3oBaHui BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHeHUIA.
7 xacca, 06001eHne OcymecTB/IATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX ACHCTBUN U
3HAaHUU CaMOITPOBEPKY pe3yiIbTaTa BEIYUCICHUMN, TPE0Opa30BaHUMA,
ITOCTPOCHUM.
PemiaTp 3a1a4m U3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
IIPEIMETOB.
Pemathb TekcTOBBIE 321241, CPABHUBATh, BLIOUPAThH
COCO0BI PELICHUA 33/1a4
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia v BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opMyIUpPOBATH ONpPeAeIeHre KBaIPaTHOTO KOPHS

KBagpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuunbie
PUOIIKEHUS
MppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucna. CpaBHEHHE
JIEUCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

X2 = a.

CBoiicTBa
apudmeTrnuecKux

KBaJ[PaTHBIX KOPHEU.

[Ipeo6pazoBanme
YHUCJIOBBIX
BBIPAKCHHUI,
colieprKalmx
KBaJpaTHbIE KOPHU

U3 4ncia, apuMETHIECKOro KBaJIpaTHOTO KOPHS.
IIpyuMeHATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJbLKYJISATOP.
OueHnBaTh KBaJIpaTHbIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSIMHU.

CpaBHMBATH U YNOPSIIOYHUBATH PAllMOHAIBHBIC U
VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C TOMOILBIO
KBaJPATHBIX KOPHEN.

HMcenenoBaTh ypaBHEHHE X2 = @, HAXOAUThH TOUHBIE U
npuOmkEHHBIC KOpHH Tpu @ > 0.

HccaenoBathb CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCITOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH NPeodpa3oBaHus BEIPAXKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHU. BrIpakaTe rnepemMeHHbIE

U3 TEOMETPUYECKUX U PU3HUECKUX POPMYII.

Bo1uncJATh 3HAUeHMsI BBIPAXKECHHM, COAEPKALUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOIUMOCTHU
KQJIBKYJISATOP.
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Hcnmosb30BaTh B X0/1€ PELICHUS 3a]1a4 DJIIEMEHTAPHBIC
IPE/ICTaBIICHUs, CBA3aHHBIEC C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKU

Yycia U BBIYMCIICHUS.
CrerneHn C 1EThIM

CrteneHsb ¢ LEeIbIM
ITOKA3aTeJIEM.

@opmMyJIMPOBATH ONpeAeIeHHe CTENIEHU C LEIbIM
MIOKAa3aTeJIEM.

noKa3aTesieM CranpapTtHas 3anuch IIpencraBasiTh 3anuch OOJBIINX U MAJIBIX YUCEI
YHCIIA. B CTaHIapTHOM Bujie. CpaBHMBATD YKCJIA U BEJIMYUHBI,
Pa3meps1 00bekTOB 3aMMCaHHbIE ¢ UCTI0JIb30BaHUEM cTeneHu 10.
OKpY’KaIOLIEro Mupa Hcnonb30BaTh 3aNUCh YUCET B CTAHAAPTHOM BHU/IE
(OT PEMEHTapHBIX JUISL BBIPOKEHUS Pa3MEPOB 00BEKTOB, IJTUTEILHOCTH
YacTUIL MPOLIECCOB B OKPYKAIOLLIEM MUDE.
110 KOCMUYECKUX DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4Y€ECKOM (popme
00BEKTOB), Y WUTKOCTPUPOBATH IPHMMEPAMU CBOKCTBA CTEIEHU
JUTUTEITBHOCTD C LEJIBIM TIOKa3aTeNeM.
IIPOLIECCOB IIpuMeHATH CBOICTBA CTETICHU [IJIs1 IPEOOpa30BaHUS
B OKPY’KAIOLIEM MUpPE. | BBIPAYKEHUI, COAEPKAIINX CTENIEHHU C LIEJIBIM TTOKa3aTENIEM.
CBoiicTBa cTeNIEHU BoINOTHATH AeHCTBHUS C YUCIIAMU, 3alICAHHBIMU
C LC/IBIM IOKA3aTeJIEM | B CTaHJIAPTHOM BUJIE€ (YMHOKEHHE, JIEJICHUE, BO3BEICHUE
B CTCIICHB)
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBaJIpaTHBIN TPEXWICH, YCTAHABINBATD
BbIpakeHUs1. KBagpaTHbIi TPEXUIIECH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIH.
TPEXUIIECH Paznoxenue PackiaabiBaTh HA MHOKHMTEJIM KBAIPATHBIN TPEXWIEH
KBaJ[paTHOT' O C HEOTPULIATENBHBIM JTUCKPUMUHAHTOM
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TpEXWICHA
Ha MHOKUTEIIN

Anredpanueckue
BBIPAKCHUSI.
AnrebOpanueckas 1poOb

15

Anrebpanueckas
npo0Os. JlonmycTumsie
3HAYCHUS
TIEPEMCHHBIX,
BXOIATITUX

B ajreOpandecKue
BBIPKCHUS.
OCHOBHOE CBOWCTBO
anredpanveckoi
npobu. CokpaiieHue
TpoOei.

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

3anuceIBaTh anredpanyeckue Beipaxkenus. Haxoaurb
00J1aCTh ONpeIeTICHUS pallMOHATBHOTO BBIPAYKEHUSI.
BbINOJHATH YUCTIOBBIE MOJCTAHOBKU U BHIYMCJISATD
3HauyeHue ApoOu, B TOM YHCIIE C OMOIIbIO KaIbKYJIATOPA.
®opMyIHPOBATH OCHOBHOE CBOMCTBO anreOpandeckoit
IpoOu U MPUMEHSTH €To Jisl TpeoOpa3oBaHus Ipooei.
BbINOJHATH JelcCTBUS C aIredpanuyecKuMu ApoosiMu.
[TpumeHsTH TpeoOpa3zoBaHus BEIPAXKEHUM JIJIS1 PEIICHUS
3anay. Beipaxkath nmepeMeHnble u3 Gopmys (pu3ndecKux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIMH)
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YpaBHEHHUs U HEPABEHCTBA.
KBagpaTHble ypaBHEHUS

15

KBagpatnoe
ypaBHeHue. Hemonnoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pewienne ypaBHeHUH,
CBOJAIINXCS

K KBaJI[paTHBIM.
[IpocTetimue npodHO-
palLlMOHAJIBHBIE
YpaBHEHUSL.

Pemenne TekcToBBIX
3a71a4 C ITOMOILBIO
KBaJpaTHBIX
YpPaBHEHHM

Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.
3anuceiBaTh GOPMYJY KOPHEN KBaIpaTHOI'O YPaBHECHMUS;

pemiaTb KBaAPaTHbIC YPABHCHUHA — IIOJIHBIC U HCIIOJIHBIC.

IIpoBoauTs npocreime UHCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.

Pemats ypaBHeHUs1, CBOISIIIUECS K KBAAPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
HabuaroaaTh 1 aHAJIU3MPOBATH CBSI3b MEXK]1y KOPHSIMHU U
Kod(pUIIMeHTaMU KBaJPATHOTO YPABHEHUS.
dopmyaupoBath Teopemy Buera, a Takke oOpaTHYIO -
TEOpPEMY, IPUMEHSTh 3TU TEOPEMBI I PEIICHUS

3a1ad4.

PemiaTh TekcTOBBIE 321a4U aNTeOPANYECKUM CIIOCOOOM:
NEPEXOIUTH OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBUS 3a/1a4U
K anredpandeckoi MoIeNIi MyTEM COCTABIICHHS YpaBHEHUS;
pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
pe3yJIbTar.

3HAKOMUTBHCS C HCTOPHUE Pa3BUTHS aNreOphI
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YpaBHEHHUs U HEPABEHCTBA.
Cucrtembl ypaBHEHU I

13

JIuneiinoe ypaBHEHUE
C AByMs
NIEPEMEHHBIMH, €TO
rpaduk, npuMepbl
pelLIeHUs] ypaBHEHUN
B LICJIBIX YUCIIAX.
Pewenne cucrem AByx
JIMHEVHBIX YPaBHEHUIN

Pacno3HaBaTh JTMHEHBIC YPABHEHUS C ABYMS
IIEPEMEHHBIMU.

CrpouTtsb rpadvky TMHEHHBIX YpaBHEHHI, B TOM YUCIIE
HCII0JIb3YH HU(PPOBLIE pecypcehl.

Pasznuyarth napajuiesibHbIC U NIEPECEKAOIINECS NIPAMBIE
10 UX YPABHECHUSIM.

PemaThb cucTEMBI ABYX JIMHEHHBIX YPABHEHUN C JBYMs
IIEPEMEHHBIMU NIOJICTAHOBKOM U CIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHCTEM HEJIMHEHWHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUS C IByMs
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUH C ABYyMs
IIEPEMEHHBIMU.
Pemienne TekCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpaBHEHUM

PemaTp npocreinye CUCTEMbI, B KOTOPBIX OJTHO

Y3 YPAaBHEHUH HE SIBJISICTCS JIMHEWHBIM.

[HpuBoauTes rpaduyecKyr0 HHTEPIPETALUI PEIICHUS
YPaBHEHUS C ABYMS IIEPEMEHHBIMU U CUCTEM YPaBHECHUMU
C IByMs IEPEMEHHBIMH.

PemaTh TeKkcTOBBIE 3aJa4H aJIre0OpanvyeckuM CrocoooM
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YpaBHEHHUs U HEPABEHCTBA.
Hepasencrsa

12

Yucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepaseHnctBo ¢ ogHOM
IIEPEMEHHOM.
JInHennbie
HEPABEHCTBA C OJTHOU
IIEPEMEHHON U UX
peuienue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@opmMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU IIPSAMOM, JOKA3bIBATH
anredpanvecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/€ PEIICHUS 3a1a4.
Pemarp iMHENHbIE HEPABEHCTBA C OJTHOU NIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
PemaTh cucTeMbl IMHEWHBIX HEPABEHCTB, M300paxaTh
pelLIeHne CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPSAMOU
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C OZITHOY IIEPEMEHHON
Y VX pELICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEPaBEHCTBA U UX
CHCTEM Ha YUCJIOBOM
IIPSMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeieIeHUs
Y MHOXECTBO
3HAYCHUN ()YHKIIHMH.
CrniocoObl 3a1aHus
GyHKIHA.

I'paduk GpyHkIIHN.
CgoiicTBa QyHKIINH,
UX OTOOpakKeHHUE

Ha rpaduke

Hcnoab3oBaTh () YHKIIMOHATHLHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY.

Boruucasath 3HaueHust G yHKIUH, 3aJJaHHBIX (hOpMYyIIaMu
(mpu HEOOXOIMMOCTH MCII0JIH30BATh KAJTBKYJIATOP);
COCTABJISATH TA0JMUBI 3HAYEHUH (YHKIIUU.

Ctpouthb no Toukam rpaguku QyHKIUHN.

OnuckiBaTh cBOIicTBA (QYHKIIMM HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoas3oBaTh GyHKINOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBathb mpumepsl rpaukoB, OTPAKAIOUIUX PEAIbHbBIE
npoueccsl U sipjieHus. [IpuBoAMTH MPUMeEpPbI NPOLIECCOB U
SBJICHUW C 3aIaHHBIMUA CBOMCTBaMH.

HUcnonb30BaTh KOMIIBIOTEPHbIE IPOrPAMMBbI

JUTSI TIOCTpOeHUs TpaduKoB PYHKITUI ¥ U3yUEHHUS UX CBONCTB

O yHKIUY.
UricroBbie G yHKITAN

YreHue 1 moCTpoeHUe
rpaduKoB (yHKIIHA.
[Tpumeps! rpadukos

Haxoautsb ¢ moMmombio rpagpuka GyHKIMHA 3HAYEHUE OJTHON
Y3 pPaCCMATPUBAEMBIX BEJIWYMH MO 3HAYCHUIO IPYTrOM.
B HecnoxHBIX ciiydasix BbIpaxkaTh GOpMYyJ10i 3aBUCHMOCTD
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GyHKIUH, MEXKYy BEJIMYNHAMU.
OTPAXKAIOLIUX OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJIUYUHBI
peaJIbHbBIE IIPOLIECCHI. B 3aBUCUMOCTH OT U3MEHEHUS IPYTOW.
OyHKIMH, Pacno3naBath Bubl u3ydaembix GyHKuui. Iloka3biBaTh
ONMCHIBAIOLIHE CXeMaTHYeCKH I10JI0KEHUE Ha KOOPAUHATHOM INIOCKOCTH
IpsIMYIO U OOpaTHYIO rpagukoB QyHKIMit BUaa:y = X2,y = x5, y = Vx, y = |x|
OPONOPUUOHAIIBHBIC Hcnoab3oBarth QYHKUMOHAJIBHO-TPaduUecKue
3aBUCUMOCTH, UX MpeACTABJIEHMS IS PEILICHUS U UCCIIEI0BAHNs YPABHEHUN U
rpaduku. CHCTEM YPABHECHUM.
I'padpuk dpyHkuun IIpuMeHaTH LM pPOBLIE pecypChl I IOCTPOSCHUS
y = X2 rpaduKoB (HyHKIIUH
OyHKIMH
y =Xy =
y =vx,y = |xl;
rpauyecKkoe pereHme
YPaBHEHUH U CUCTEM
YpPaBHEHHM

[ToBTOpenue u 06001IeHNE [ToBTOpEHue Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMSI

OCHOBHBIX ITOHSTHM U
METOJIOB KypcoB 7/ 1 8
KJIacCOB, 0000IIIEHNE
3HAHUU

YHCell, BRIYUCICHUH, TpeoOpa30BaHU BRIPAKEHUH, pEIICHUS
YPaBHEHUM.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JEUCTBUN U
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCIECHUMN, TPEOOPA30BAHUL,
MTOCTPOECHUM.

PemaTe 3a1a4u U3 peaibHOM )KM3HU, IPUMEHATH
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MaTeMaTHUYeCKUEe 3HAHUS ISl PEIIeHUs 3a7a4 U3 IPYTUX
MPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPDABHUBATH, BLIOUPATH
CIOCO0bI PELICHUS 3a]a4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KUIACC
HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue
Urcnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHEIC
YHCJIa, KOHCYHBIE U
OECKOHEYHEBIE
JeCATUYHBIE TPOOHU.
MHo%ecTBO
JIEUCTBUTEIBHBIX
YHCEIT,;
JICHCTBUTEILHEIC
YHclia KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSMOM.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCET,
apupMeTuyecKue

HAaTYypPaJIbHBIX YUCCJI 1O MHOKCCTBA ﬂeﬁCTBHTCHBHBIX YUCCII.

O3HAKOMHTBHCS C BOBMOXHOCTBIO MTPEICTABICHUS
JEUCTBUTEIILHOTO YHMCIIa KaK OECKOHEYHOM JAeCATUYHON
TpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHaIBHBIX U UPPALUOHATBHBIX YUCET.

N300paxaTh 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIOPAI0YUBATH
JNEUCTBUTEIBHBIE YUCIIA.

BbInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTryecKHe JeHCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyurs npeacraBjieHue O 3HAYNMOCTHU
JIEUCTBUTEIIBHBIX YMCEII B IPAKTUYECKON IESITEIbHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMIKEHUS 1EMCTBUTENIBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriasiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHIKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[Tpubnnxeénnoe
3HAYCHUE BSIIMUHNHBDI,
TOYHOCTD
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIUYMCJICHUMN

YHUCJIOBBIX BBIPAKEHUU.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHUS MaTEMAaTUKU

YpaBHEHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOe ypaBHEHHE.
Pemienne ypaBHeHui,
CBOSIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHUS.

[Ipumepsl pereHus
YPaBHEHUU TPEThEU

Y YETBEPTOM CTETIEHEN

OcBaunBaTthb, 3alI0MUHATH U IPUMEHATH rPpapuueckne
METO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,
yYpaBHEHHsI, CBOJISAIIMECS K HUM, MPOCTeMIme ApooHo-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMU CITOCOOAMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1a4 aJire0pandecKkum
METOIOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpaBHEHUH, OJTHO

13 KOTOPBIX JIUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBI YPAaBHEHUM

C IByMsI [IEPEMEHHBIMM.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSATH TPUEMBI PEIIICHUS CUCTEMBI
JIBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHCHHH, B KOTOPBIX OJTHO YPABHCHHE HE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpadUIECKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeT0OBAHUS YPAaBHCHHIA
U CHCTEM.

AHAJTHM3HPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOoM: mepexoauTh OT CJIOBECHOM
(bOopMYITUPOBKH YCIOBHUS 3a/1a91 K aareOpandecko MoIeau
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATD
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MAaTEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUS 1 HEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepaBenctBa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBOIICTBA. BoinoaHsaTh peoOpa3oBaHus HEPABEHCTB, HCMOIb30BATh
JIuHeitnble JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JTUHEIHBIE U KBAIPATHBIC HEPABEHCTRBA.
C OJTHOW EPEMEHHOMN PemaTp 1HElHbIE HEPABEHCTBA, CUCTEMBbI JIMHEUHBIX
U X pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CucreMbl JIMHEHHBIX KBaJ[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH
HEPABEHCTB C OJIHOU MOJTyYEHHBIE PEIICHHUS.
NEPEMEHHON U UX HN300paxkaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPAMOI, 3aIMCHIBATH PEIICHUE C TOMOIIBIO
KBagpathsie CHUMBOJIOB.
HEpPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBIcHus.
I'paduueckas OcBaunBaTh ¥ NIPUMEHATH HEPABEHCTBA IIPU PEILICHUU
VMHTEpIpETALIHS Pa3JIMYHBIX 33]1a4, B TOM YHCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJAMHATHI BEPIINHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
pacmoioKeHHe Ha KOOPAMHATHON TUIOCKOCTH TpadUKOB

dbyukuuid Buga: Yy = kx,y = kx + b,y = k_,y = X2
X
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CUMMETpPHUH NapadoIbl.

I'paduxu pyHKLIMIA:
y = kx,
y = kx + b,
k
y =
X
y = X,
y = x,
y =Vx,
y = [x]

y = X3,y =vx, Y = |x| B 3aBUCHMOCTH OT 3HAYCHMI
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3naBaTh KBaipaTHUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoAUTH NpUMePHI KBAPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PUUKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJIpaTUYHOU QYHKIMH Y = ax? + bx + c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y = axt,y=ax’ + g,y = a(x + p?y = ax® + bx + c.
AHAJIM3MPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN U1 ©X TOCTPOEHUS], B TOM YHUCJIE€ C TTOMOIIBIO

U(POBBIX PECYPCOB

YucioBbie
[MOCJIEIOBATEILHOCTH

15

[lonsiTre yncioBon
MOCJIEIOBATEIBHOCTH.
3aganue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmynoii u
dbopmMyIoii N-To YieHa.
Apudmernueckas u
reoMeTpUuYecKast
IIPOTPECCUM.
®opmyibl N-ro YieHa
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U NPUMEHATHb WHICKCHbIE 0003HAUCHUS,
CTPOUTH pevyeBble BHICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHUHOJIOTHUH, CBSI3aHHOM C TIOHATHEM
MOCJIEI0BATEILHOCTH.

AHanu3upoBaTh GopMyy N-ro YieHa
MOCIIEIOBATEILHOCTH WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEMN, 3 JaHHBIX
TUMH HOpMYyTIaMHu.

YcraHaBaiuBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUU
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IIEPBHIE HECKOIBKO
€€ YJICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHH TP PA3HBIX CIIOCO0AX 3aaHU.
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IIPOrPECCUM, CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHue 4ieHOB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOpJAMHATHOM
MJIOCKOCTH.
JInHEeHBIN 1
YKCIOHEHIIHNAJILHBIN
pocT.

CI10XHBI€ IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro ujaeHa
apu(pMETHIECKON U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBLIX N YWICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOUYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB U IBJICHUH

U3 PEAIbHOM KU3HU, WLIFOCTPUPYIOIINE U3MEHEHUE

B apu(MEeTHUUECKOU MPOrPECCHH, B TEOMETPUUECKON
IPOIrpECCUU; N300pakaTb COOTBETCTBYIOLINE 3aBUCUMOCTH
rpaduyecKu.

PemaTe 3a1a4m, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEI0BATENIBHOCTSAMU, B TOM YHUCIIE 3a/1a4d U3 PEAIbHOU
KHU3HU C UCII0JIb30BaHNEM IIU(PPOBBIX TEXHOIOTHH

(9TIEKTPOHHBIX TAOJHIL, TPAPUIECKOTO KAITBKYJIATOPA U T.11.).

PemaTh 3a/1auu Ha CIIOXKHBIE MPOIIEHTHI, B TOM YUCIIE
3a/1au U3 pealbHOU MPAKTUKH (C UCIIOIH30BAHUEM
KIbKYJISITOPA).

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS MaTEMAaTUKU
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[loBTOpEHUe, 00001IeHHE,
CUCTEMaTHU3aUs 3HAHUU

18

Yucaa u
BbIYHCJIEeHHUA (3aIHUCh,
CpaBHEHUE, IEUCTBUSA
C JCUCTBUTEILHBIMU
YHCIIaMH, YUCTI0Bas
npsiMasi; TPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIIUY;

OnepupoBaTh NOHATHSIMH: MHO>KECTBO, ITOJMHOKECTBO,
orepaluy HajJ MHOKECTBaAaMU; HCIOJIb30BaTh rpaduiyeckoe
IPEICTaBIEHNE MHOYKECTB JJI1 ONTUCAHUS PEAIbHBIX
IPOLIECCOB U SIBJIEHUH, MPU PELICHUH 3a7a4 U3 APYTUX
y4eOHBIX TPEMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO 1 OCHOBHbIE
HAelCTBHSA, CBS3aHHbIE C YMCJIAMU: HATYPAJIbHOE YHUCITIO,
IPOCTOE ¥ COCTABHOE YMCIIA, AEITUMOCTb HATYPaJIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKQ; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKKU JE€ITUMOCTH, 1EJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTaHJAPTHBIN BUJ
yucia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.
BBINOJIHATE AelicTBUSA, CPABHUBATH M YIIOPAX0YHUBATH

apupMeTHIEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON TIPSIMOI,
crocooom) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYMCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOLICHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTH —
BpEMSI — PacCTOSHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00BEM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa3ouparh peanbHble )KU3HEHHBIE CUTYAlIUH,
(opMyTHPOBATH UX HA A3BIKE MATEMATUKH,
HAXOJUTH pElICHUE, TPUMEHSISI MAaTEeMaTUYECKH ammapar,
HHTEPNPETHPOBATHL PE3yJIbTaT
AuredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPasKEeHUsI nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOKIAECTBO.
anreOpanyecKux BbINOJHATH OCHOBHBIE 1€CTBHS: BBITIOIHSITH PACYETHI
BBIPAKEHUH, no opmynam, mpeodbpa3oBbIBATH LEbIE, JPOOHO-
JIOTTYCTUMBIEC paImoHAIbHBIE BEIPAKEHUS W BHIPAKCHHSI C KOPHSIMH,
3HAYEHU) peaNn30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOYKUTEIH,

B TOM YHCJIE€ C UCIOJIb30BaHHEM (DOPMYI Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOIUTh
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JOIYCTUMBIE 3HAYEHHSI IEPEMEHHBIX ISl JPOOHO-
pPaLMOHAIBHBIX BBIPAKEHUN, KOPHEH.

MopnesmpoBaTh ¢ IOMOLIBI0 (OPMYJI PEaTIbHBIE IIPOLIECCHI
U SBJICHUSA

DyHKIUA
(mocTpoeHue,
CBOMCTBA U3yYECHHBIX
yHKuMi;
rpaduyeckoe perieHue
YPaBHEHUHU U UX
CHUCTEM)

OnepupoBath NOHATUAMU: QYHKIMS, rpaduK QyHKINH,
HYJTU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,
IPOMEXKYTKHU BO3pacTaHUsl, yObIBaHUS, HAUOOJbIIIEE U
HauMEHbIIIee 3HAUCHUS (PYHKITHH.

AHAJIH3MPOBATH, CPABHUBATH, 00CYKAAaTh CBONCTBA
GyHKIUN, CTPOUTH X TpadUKH.

OnepupoBaTh NOHATHAMU: TIPSIMask IPOMIOPLIUOHAIBHOCTD,
oOpaTHasi MpONOPIMOHAIBHOCTD, JINHEWHAs (QYHKIIHS,
KBaJpaTu4Has QyHKIUs, mapadosa, runepoosna.
Hcnoab3oBaTth rpapukm 115 ONPEACICHUS CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, JIJIsl peleHus 3a71a4 U3 APYTUX
y4eOHBIX PEIMETOB U peabHOM KU3HH; MO/IEJTUPOBATH

C MIOMOIIIBIO TPa(UKOB PEaTbHBIC IPOIECCHI U SBJICHUS.
Bripaxats (popMy1aMu 3aBUCUMOCTH MEXKIY BEJIMUNHAMU

OBILEE KOJIMYECTBO
JACOB II0 ITPOI'PAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B /-9 KITACCAX

HOACHUTEJIBHASA 3AITMCKA

['eomeTpus kak OAWMH M3 OCHOBHBIX Pa3[eiiOB IIKOJIbHOW MAaTEMATUKH, UMEIOLIAMN
CBOEH LEeIbi0 00ECIEeYUTh U3yYEHUE CBOMCTB U pa3MepoB (UIYp, UX OTHOLICHUUA U
B3aMMHOE DAacCIIOJIOKEHHUE, OINMPAETCS Ha JIOTMYECKYIO, JOKa3aTENbHYI JHHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYarOUIUMHCS YYUTCS TMPOBOJAUTH JIOKA3aTelIbHbBIC
pacCyXJeHusl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUECHUS, JOKa3bIBaTh HCTUHHBIC
YTBEPKJICHUS M CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, HPOBOJAUTH PACCYXKICHUS
«OT TPOTUBHOTOY», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBHIC
YTBEPKICHUS.

BTopoii 1IEHHOCTHIO H3YyYEHHUSI TEOMETPHUM SBJISIETCS MCIOJB30BaHUE €€ Kak
WHCTPYMEHTA TIPU pEIICHUH KaK MAaTeMaTUYECKHWX, TaK W NPaKTUUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealbHON KU3HU. OOydaromuiicss JOJDKEH HAyYUThCS OMPEACTUTh
T€OMETPUUECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAUTH
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, pacCYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst uiau TpeObyeMble pa3Mepbl rapaxka Hjigs aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMACIWTENbHAS JIMHUS B H3yd4eHHM reomerpuu. llpu pemenun 3amau
NPAKTUYECKOTO XapakTepa O0OYy4aloUIUCS YYUTCS CTPOUTh MAaTEMAaTHUUYECKHE MOJENH
peabHbIX KU3HEHHBIX CUTYallil, IPOBOJUTHh BBIYUCICHUS W OLIEHUBATh aJ€KBATHOCTb
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxxHO MOJYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMU
npeIMeTaMHi, MOTHBHUPOBATh HCIOJB30BAaTh OINPEACICHUS TeOMETPUUECKUX (Guryp u
MOHSITHI, JEMOHCTPUPOBATh MPUMEHEHUE MOTYYEHHBIX YMEHHIM B (PU3HUKE U TEXHUKE.
Otu cBa3u Hambomee SpKO BUAHBI B Temax «BekTtoper», «Tpuronomerpudeckue
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnbiii kypc «['eoMmerpusi» BKIIOYAET CIEAYIONINE OCHOBHBIE Ppa3/Ieibl
conepxkanus: «I'eomerpudeckue PUrypsl u X CBOUCTBaY, «M3MepeHne reoMeTpuIecKux
BEJIIMUYMHY», «J[eKapTOBBI KOOpPAMHATBI HAa IUIOCKOCTW», «BeKTopel», «JlBHKEHUS
mIockocTy, «IIpeodpazoBanus mog00us».

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX JUIsi M3y4eHUsl y4eOHOro Kypca
«["eomerpusi», — 204 waca: B 7 kiacce — 68 gacoB (2 Jaca B Hemenmoo), B 8 Kiacce —
68 yacoB (2 yaca B Hezient0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJAEPKAHUE OBYUEHUASA
7 KIIACC

HauaneHble monaTusa reometpun. Touka, npsmas, OTPE30K, Jyd. YToj. Buasl yrios.
BeprukanbHbie U cMmexHble Yribl. buccektpuca yria. JlomMaHas, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPAMBIX.

Cummetrpuunbie purypsl. OCHOBHBIE CBOMCTBAa OCEeBOM cumMmeTpuu. [Ipumeps
CHUMMETPHUHU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIIBIO LUPKYJA U JUHEHKU. TpeyronbHuk. BricoTa,
MeauaHa, OMCCEeKTpUca, UX CBOWCTBA.

PaBHOOE1peHHBIN U PABHOCTOPOHHUMN TpeyroibHUKN. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M TpPHU3HAKKW PaBHOOEIPEHHOrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CgolicTBa M TpU3HAKK TapauieiabHbIX NpsiMbIX. CymMma YTJIOB TPEYTrOJbHHKA.
BremnHue yriel TpeyrojabHUKA.

[IpsamoyronbHblii  TpeyrodbHUK.  CBOWCTBO  MeAUWaHBl  MPSMOYTOJILHOTO
TPEYroJgbHUKa, MPOBEAEHHOM K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJBHBIX
TPEyroJibHUKOB. [IpAMOYTONbHBIN TPEYTONbHUK C YIJIOM B 30°.

HepaseHncTBa B reomerpun: HEPaAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa 0 OOJIBIIEM yTJIe U OOJIbIIEH CTOpOHE TpeyroyibHUKa. [lepnenaukymsp
Y HaKJIOHHAas.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIUHHBIN NEPIEHIUKYIISP
K OTPE3KYy KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpYT, XOpJia U JIUAMETP, UX CBOICTBA. B3auMHOE pacmonokeHue
OKpy)KHOCTH W mnpsimoil. KacartenbHass u cekymass K OKpPYKHOCTH. OKpYy>KHOCTB,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAasi OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpauku. [lapammenorpamm, ero Inmpu3HakKu M CBOWCTBA. YacTHbIE
CJIy4au mapajijiesiorpaMMoB (MPSMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHoOoOKast Tpanerusi, €€ CBOWCTBA U MpU3HaKu. [IpsMoyronsHas Tpamemus.

Merton ynBoenust meauansl. LlenTpanbHas cummetpust. Teopema Paneca u reopemMa
O IPONOPLHMOHAIBHBIX OTPE3KaX.

CpenHue TuHUY TPEeyroyibHUKA U Tpaneuuu. LIeHTp Macc TpeyroyibHUKA.

[Tomobue TpeyrombHUKOB, Kodhdumuent momodus. [lpusnaku momgoOus
TPEyroibHUKOB. [IpuMeHenre no100us npu penieHuy NPakTUUYEeCKUX 3a/1au.

CaoiicTBa miomaneil reomerpudyeckux Quryp. Dopmynsl s IUIOWAIU
TPEeYroJibHHKa, TMapaenorpamMma, pomba u Tpamenun. OTHONIICHHWE TIUIONIAICH
oA0OHBIX QUTyp.

Brruncnenune momaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYAaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIjla IPSAMOYTOJIBHOIO TpPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUroHOMETpUYecKue (DYHKIIMU YTIIOB
B 30°, 45° 1 60°.

BrnucanHble M LEHTpPAJIbHBIE YIUIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEXKy XOpJaMH U CEKYIIMMU. BrincaHHbIE M OIIMCAaHHBIE YETHIPEXYTOJIBHUKH. B3anMHoe
pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okxpyxnHocteil. OOmue kacaTeiabHble K
JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyrompHukoB. Teopema KOCHHYCOB U TeOopeMa CHUHYCOB. Permienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue nogodus. [Togodue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYIIIHX, TEOpEMa O KBaJpaTe KacaTeIbHOM!.

Bekrop, nimHa (MOIyJib) BEKTOpPA, COHANIPABIEHHBIE BEKTOPBI, TPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu
HaJ, BeKTopamu. Pa3nmoxeHue BeKTOpa 0O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet  BekTopa. CkansipHo€  IPOU3BEACHUE  BEKTOPOB,  IPUMEHEHHE
ISl HAXOKJEHHUSI IJIMH U YTJIOB.

JlexkapTOoBbl KOOpJIMHATBHI HAa IUIOCKOCTH. YPaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpAHMHATaX, MEPECEUYCHHE OKPYKHOCTEW M MNPsAMBIX. METoI KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKU. J[TMHA OKpYKHOCTH. ['pajiycHas v paguaHHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [nomane kpyra, cekropa, CErMeHTa.

JIBuKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUH (uryp (dIeMeHTapHbIe
npeacrtasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

IIpeameTHBIe pe3ynbTaThl OCBOCHHS IMPOTPAaMMBI  YIEOHOTO Kypca K KOHILY
oOydeHus B 7 Kjaacce:

PacriozHaBaTh M3ydeHHBIE TE€OMETPUYECKHE (DUTYpHI, ONMPEACNATh MX B3aHMMHOE
pacmoyioKeHHe, W300pakaTh TEeOMETpUYECKHe (UTYPHI, BBIMOIHATH  UYEPTEKH
[0 YCJIOBHIO 3ajaud. W3MepsaTe JMHEWHBIE W YIJIOBBIE BEIWYMHBL Pemare 3amaun
Ha BBIYMCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath rpyOyr0 OIEHKY JMHEHWHBIX U YTJIOBBIX BEJIMYMUH MPEIMETOB B pEaIbHOM
KU3HHU, pa3MEpOB IMPUPOJHBIX OOBEKTOB. PaznumyaTe pasmepbl 3TUX OOBEKTOB
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110 MOPAAKY BCIINYHHBI.

CTpouTh 4epTE)KH K TEOMETPUUYECKHUM 3a]1a4aM.

Ilonp30BaThCs NpU3HAKAaMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh NMPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOAUTE JIOTMYECKHE PpACCYKICHHUS C MCHOJIB30BAHHUEM T€OMETPUUECKUX
TEOPEM.

Ilonp30BaTbCs  MpU3HAKAMM  PABEHCTBA  MPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEIUaHbI, MPOBEAEHHOW K TMIIOTEHY3€ IPAMOYIOJIBHOI'O TPEYroOJIbHUKA,
B PELIEHUU FEOMETPUUECKUX 3a/1a4.

Onpenensate MapajuIebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opasyer
¢ HUMHM cekymas. Onpenenarb NapauieNbHOCTh MPSAMBIX C IOMOIIBIO pPAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsMOi.

PemaTh 3a1aun Ha KieTyatoi Oymare.

[IpoBOIUTH BHIUKCICHUS M HAXOJUTh YHMCIIOBblE U OYKBEHHBIC 3HAYCHHUS YTJIOB

B F€OMETPUYECKHX 3aJladyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB M
MHOTOYT'OJIbHUKOB, CBOMCTB  yIJIOB, OOpa30BaHHBIX IMPU TEPECEUECHUH  JBYX
napajuieNIbHbIX MPSAMBIX CEKYIIel. PemaTs npakTHYecKue 3a1a4i Ha HAX0KAEHUE YIIIOB.

Brnamerp mNOHATHEM T'€OMETPUYECKOIO MECTa TOYEK. YMETh OIpPEACATh
OMCCEeKTpUCY YIJIa U CEpEeIUHHBIN NMEPIEHANKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTa
TOYEK.

@opMyIupOBaTh OIPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHamerpa
OKPYKHOCTH, II0Jb30BaTbCd WX CBOWCTBAMHM. YMETb IPUMEHATH OTU CBOMCTBA
IIPU PELLIECHUH 3a/1a4.

Bitazmers oHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e€¢ ueHtp. Ilonb3oBatbes (akTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
[IEPECEKAIOTCA B OHOM TOUYKE, U O TOM, UYTO CEPEAUHHBIC NIEPIICHIUKYIIAPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAOTCSA B OJTHOM TOUYKE.

Bnagers mnoOHATHEM KacaTebHOW K OKPYKHOCTH, IIOJb30BATHCS TEOPEMOMU
0 NEPIEHAUKYISIPHOCTH KacaTeJIbHOW U panyca, IPOBEAEHHOTO K TOUKE KaCaHMs.

Ilonb30BaTbCsA NMPOCTEHIIMMU I€OMETPUYECKMMHU HEPAaBEHCTBAMHU, IOHUMATh HX
MMPAKTUYECKUNA CMBICI.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHMS C IMOMOIIBIO LUPKYJIS M
JIMHEUKHU.

IIpeameTHBIE pe3yNbTaThl OCBOSHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

PacnoznaBaTh OCHOBHBIE BU/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBHI, MTOJIb30BaThCS
MX CBOMCTBAMU IPU PEUICHUU F€OMETPUUECKHUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKHU MEPECEUCHUS] MEUAH TPEYrojbHHUKA (LIEHTpa Macc)
B PEILICHUU 3a]a4.
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Braners moHsATHEM CpEIHEW JMHUU TPEYTrOJIbHUKA W TPalelUHH, IPUMEHATh UX
CBOWMCTBAa IIPU PELICHUU TeomeTrpuueckux 3anad. Ilonb3zoBatbes teopemont daneca

U TEOPEMOU O NPONOPLUOHAIBHBIX OTpe3KaX, IPUMEHATb UX M1 PELICHUS
[IPAKTUYECKUX 3a/ay.

[IpyuMeHsAT, Npu3HAKKW MOAOOUS TPEYTOJIBHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoirt Iludaropa ansg  peumieHUss TEOMETPUUYECKUX U
IpakTH4ecKux 3anad. CTpouTh MaTeMaTM4EeCKYyI0 MOJENIb B IMPAKTUYECKHX 3a1ayax,
CaMOCTOSITEIBHO J€J1aTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

BiianeTs noHATUAMU CHHYCA, KOCUHYCA U TAHI'€HCA OCTPOrO yIila NPsIMOYIOJIbBHOTO
TpeyrojibHuKa. I1071630BaThCs 3TUMU NOHATUAMM ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

Bbruncnars  (pa3inuuHbBIMU  CIIOCOOAMM) IUIOWIAAL TPEYrOJbHUKA M IJIOLIATU
MHOTOYTOJIbHBIX (pUryp (MOJB3ysACh, I'/I€ HEOOXOAUMO, KaJbKynaTopoM). IIpumMeHsTsH
IIOJIyYECHHBIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Biianetp NOHATHSAMM BIIMCAHHOIO W LIEHTPAJIBHOIO YIJIA, UCIIOJIb30BATH TEOPEMBI
O BIMCAHHBIX yTiax, Yriiax MeXIy XopJaMu (CEKYIIUMU) U yrie Mexay KacaTelbHON U
XOp/JIOH MPH PELICHUN I'€OMETPUUECKUX 3a1a4.

Bianetp nDOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATh CBOMCTBA
OIMCAHHOI'O YETHIPEXYTOJIbHUKA [IPU PELICHUH 3a/a4.

IIpuMeHATh NTOTyYEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIEIIN
UL 3a7a4  pPEAJIbHOW JKU3HM U IPOBOJUTH COOTBETCTBYIOIIUE  BBIYUCICHUS
C NpPUMEHEHUEM IMOoJ00Ms M TPUTOHOMETpUHU (MOJB3YsCh, TIJE€ HEOOXOIUMO,
KIBKYJISITOPOM).

[IpenMeTHBIC peE3yNbTaThl OCBOSHHUS IPOTPaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kiaacce:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pPa3IUYHBIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJIbHUKA («PEIICHHE MNPSIMOYTOJIbHBIX
TPEyroibHUKOBY»). HaxoauTe (C NOMOUIBIO KaJIBKYJISTOpAa) JJIUHBI W YIJIbI
JUTs1 HETAOJIMYHBIX 3HAUYCHH.

[Tonp3oBaTecss (opmynamMu TPUBEACHUS W OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXKIECTBOM  JUJIi HAaXOXJIECHUS COOTHOLICHUH MEXIy TPUTOHOMETPUUYECKUMU
BEJINYMHAMU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB JJISI HAXOXKJEHHS Pa3IUUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHUE TPEYTrOIbHUKOBY), TPUMEHSITh UX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

Brnanerp nonsTusiMH npeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbIx (uryp. Iloap30BaThCs CBOMCTBaAMU MOAO0OUS MPOU3BOIBHBIX (DUTYpP, YMETh
BBIYUCIIATh JIMHBI U HAXOJUTH YIJIbl Y NOJI00HBIX Guryp. [IpuMensTs cBoicTBa moao0us
B MPaKTUYECKUX 3aJadyax. YMETb MPUBOJUTH MPUMEPHI MOJOOHBIX  (UTYp
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B OKPY’KafOIIEeM MHpE.
[Tonp30BaThCSA TEOpeMaMH O TPOU3BEICHUHM OTPE3KOB XOpJA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaapaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, OHUMATh UX F€OMETPUUYECKUN U (PU3HUECKUI CMBICT,
NPUMEHATh HMX B PEHICHMH TeOMETpUYECKUX U ¢uznueckux 3anad. [IpumeHstsb
CKaJISIPHOE ITPOU3BEICHUE BEKTOPOB Ul HAXOKICHUS UIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA INUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U NMPAKTUYECKUX 3a1a4.

Biianets nOHATUAMU NPABUIBHOTO MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIMHBI
JIyTU OKPYKHOCTH M PaJMaHHOW MEphI yIjia, YMETh BBIYHCIATH IUIOLIAJb Kpyra U €ro
yacTel. [I[puMeHsTh osy4yeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (W11 HEHTPBI) CUMMETPUH (PUTYP, TPUMEHSTH JBUKEHHUS MIIOCKOCTH
B IIPOCTEUIIMNX CIIydasiX.

IIprMeHATh OTyYEHHBIE 3HAHUSI HA ITPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJIEIIN
UL 3a1a4d  peajbHOM JKU3HU M IPOBOAUTH COOTBETCTBYIOIIME  BBIYHUCIICHUS
C TMpUMEHEHUEM TMOoA00Us U TPUTOHOMETpUYECKUX GYHKUMNA (MOAB3YSICh, TIIE
HE00XO0AUMO, KAJIbKYJIITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YYaAIOLIUXCS

(Tembl) Kypca 4acoB coiep>KaHue
[Ipocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuieckue Gurypsl u FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHUE (PUTYPBI,
ux cBoucTBa. Mzmepenue OOBEKTHI. onpeaesATh UX B3aUMHOE PACIIOJI0KEHNUE, BHINOJIHATH
FEOMETPUUECKUX BETNYUH MHOroyroiapHUK, 4epTEXK 110 YCIOBHUIO 3a1a4H.
JIOMaHasl. IIpoBoauTH NpOCTENUIINE TOCTPOCHUS C TIOMOILBIO HUPKYJIS

CMexXHBIE U
BEPTUKAJIBHBIE YTJIbI.
PaGora

C IPOCTEUIITUMU
YEepTEeKAMH.
H3mepeHne MTMHENHBIX
U YTJIOBBIX BEJIMYHH,
BBIYHCIICHUE OTPE3KOB
Y yTJIOB

Y JTUHEUKHU.

HN3mepsTh TUHEWHBIC U YTJIOBBIE BEIMUUHBI TEOMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpenensiTh «Ha TJ1a3» pa3Mephl pealbHbIX 00bEKTOB,
MPOBOAUTH I'PYOYIO OIIEHKY UX Pa3MEPOB.

PemaTth 3a71a4n Ha BRIYUCIICHHUE IJIMH OTPE3KOB U BEJIMUMH
YTJIOB.

PemaTth 3a71a4 Ha B3aMMHOE PACTIOJIOKEHHE
FEOMETPUIECKUX (DHUTYD.

IIpoBoauTh Ki1acCU(PUKAIIAIO YTIIOB, BBIYUCIAATH
JIMHEWHBIC U YTJIOBBIC BEIMUYUHBI, MPOBOAUTH
HEOOXO0IMMBIE JJOKA3aTEIIbHBIC PACCYKICHMUS.
3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyronpHuKN

22

[IoHsATHE O paBHBIX
TPEYTroJIbHUKAX U

Pacno3naBaTh napbl paBHbIX TPEYTOJIBHUKOB HAa TOTOBBIX
yepTexax (C yKka3aHUEM MPU3HAKOB).
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MEePBUYHBIC
MIPEICTABICHUS

0 paBHBIX QUTypax.
Tpu npusHaka
paBEHCTBA
TPEYrOJILHUKOB.
[IpusHaku paBeHCTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO M€IHMAHBI
PSMOYTOJIBHOT'O
TPEYTOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOGeApeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasenctsa

B TEOMETPUH.
[IpssMOYTOJIbHBIN
TPEYTOJbHUK C YIIIOM

B 30°

BoiBOAMTH Ciie/1cTBUA (PaBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyIHPOBATH OIPEACIICHUSA: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSMOYTOJIBHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEePIEHIUKYIISIpa
OTpe3Ka; NepUMeTpa TPEYroJbHUKA.

@opMyTHpPOBATH CBOMCTBA U MPU3HAKU PABHOOEAPEHHOTO
TPEyroJbHUKA.

CTpouTh YepTeKH, pelaTh 3aJa4M C IOMOIIBIO
HAXOXJACHUS PABHBIX TPEYTOJbHUKOB.

IIpuMeHsITh NPU3HAKY PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33/1a4ax.

Hcnoan3oBaTh 11uppoBbIe peCypChl AJI51 MCCIIeI0BAHUS
CBOICTB M3y4aeMbIX (QUTYP.

3HAKOMMTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU

84



Pabouas mporpamma | Maremaruka. 5-9 kiacchl

[TapannenbHble IpsIMBIE,
CyMMa yIJI0B TPEYTrOJIbHUKA

14

[TapannensHbie
IIpsIMBIE, UX CBOMCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUE YTJIBI,
00pa3oBaHHBIC

IIPU IEPECECYEHUN
napajuieIbHbIX
PSMBIX CEKYIICH ).
[Ipusnax
napajuieIbHOCTH
IIPSIMBIX Yepes
PaBEHCTBO PaCCTOSHUI
OT TOYEK OTHOU
MIPSAMOM JI0 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYTOJIbHUKA.
Bremnue yrisl
TPEYTOJIbHUKA

DopMyIMpPOBATH NOHATHE 1APAJUICIIBHBIX PSIMBIX,
HAXOAUTH IIPAKTUYECKUE IIPUMEDPBI.

N3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECEUCHUN
IapajuleabHbIX IpsAMBIX cexylien. IIpoBoauTe
A0KA3aTeJIbCTBA [TAPAIIICIBHOCTH ABYX HPSAMBIX C IIOMOILBIO
yIJI0B, 00pa30BaHHBIX MIPHU MEPECEUEHUU ITUX MPSIMBIX
TPEThEH IPSMOU.

Bouruucasath CYMMY YTJIOB TPCYI'OJIbHHKA 1 MHOT'OYTI'OJIbHUKA.

HaxoauTthb urcioBbie 1 OyKBEHHBIE 3HAYEHUSI YTJIOB

B T€OMETPHUECKHX 3a]]a4aX C UCIOJIB30BAHUEM TEOPEM
0 CyMMe€ YTJIOB TPEYroJIbHUKa ¥ MHOTOYTOJIbHHKA.
3HAKOMMTBHCS € HCTOPHUEH Pa3BUTHS T€OMETPUU
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OKpyKHOCTB U KPYT.
['eomeTpuyeckue
[TOCTPOEHUS

14

OKpyKHOCTB, XOpJa 1

TUAMETP UX CBOMCTBA.

Kacarenbnas

K OKPY>KHOCTH.
OKpy»KXHOCTB,
BIIMCAHHAA B yTOJI.

DopMyIMpPOBATH OIIPeAeIeHU . OKPYKHOCTHU, XOPAbI,
JameTpa U KacaTelIbHOU K OKpykHOocTU. M3yyaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBarhb, B TOM 4KCIIE HCHOJIB3Ys LM (POBLIE
pecypcebl: OKPYKHOCTD, BIIMCAHHYIO B YIOJI; LIEHTP
OKPYKHOCTH, BIIMCAHHOM B YI'0JI; PABEHCTBO OTPE3KOB
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Ilonsatue o I'MT,
MIPUMEHEHUE

B 3a7a4ax.
buccekrpuca u
CEepEIMHHBIN
NEPIEHAUKYIISIP
KaK F€OMETPUUECKHE
MeCTa TOYEK.
OKpyXHOCTb,
OMMCaHHas OKOJIO
TPEYTOJIbHUKA.
OKpY>XKHOCTB,
BIIMCAHHAs

B TPEYTOJIbHHUK.
[Ipocrenmue
3a/1aun

Ha MTOCTPOEHUE

KACATEJIbHBIX.
Hcnoan3oBatb MeToa [ MT 1y nokasarenbCcTBa TEOpEM

0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIICHANKYISAPOB K CTOPOHAM TPEYTrOJIbHHUKA
¢ nomoupto 'MT.

OBJiageBaTh NOHATUSAMU BIIMCAHHOW U OMIMCAHHOU
OKPYXHOCTEU TPEYroJIbHUKA, HAXOAUThH LIEHTPBI ITUX
OKPY>KHOCTEH.

Pematb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yTIiia, PABHOTO
JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIPA JTaHHOTO OTPE3Ka;
MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
NEPHEeHAUKYISIPHON JaHHOU PSIMOIA; OMCCEKTPUCHI TAHHOTO
yIJIa; TPEYTOJIbHUKOB

I10 Pa3JIMYHBIM 3JIEMEHTaM.

3HAKOMMTBCS € HCTOPHUEH Pa3BUTHS T€OMETPUU

[ToBTOpeHune, 0000IICHHE 4 [ToBTOpEHUE U Pemats 3aga4u Ha NOBTOPEHUE, MILTFOCTPUPYIOIIUE CBS3U
3HAHUU 000011IeHre OCHOBHBIX | MEXIY Pa3IMYHBIMU YacTSIMU Kypca
MIOHATHN U METOJIOB
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
HanmenoBanue pasgena | KonuyecTtBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB coiep>KaHue

UeThIpEXYTOJIBHUKU 12 [Tapannenorpamm, ero | M300paxkaTh M HAXOAMTH HA YEPTEKAX
NPU3HAKU U CBOMCTBA. | YETBIPEXYTOJbHUKHU PA3HBIX BUJIOB U X JIEMEHTHI.
YacTHble ciyyan @opmMyJHMpPOBATH ONpPeeJIeHUsI: ITapajuiesorpamma,
napajuieIorpaMMoB IpsIMOYTOJIbHUKA, poMOa, KBajJipaTa, Tparneluuu, paBHOOOKOM
(IpSAMOYTOJIbHUK, Tpaneuuu, NpsMOYTroJbHOW TPaIeLHH.
pomO, KBaapar), ux Jloxa3pIBaTh M HCNOJIB30BaTh NPH PELICHUH 32124
NIPU3HAKU U CBOMCTBA. | NMPU3HAKH M CBOMCTBA: MapajijieiorpaMma,
Tpanenus. OpsMOYTOJIbHUKA, poMOa, KBajapaTa, Tpalely, paBHOOOKOI
PaBHoOOKas 1 Tpaneuuu, NpsIMOYIOJIbHON TPaIleLUH.
IIPSIMOYTOJIbHAS IIpuMeHsTH METOA yABOCHUSI MEIMAHBI TPEYTOJIbHUKA.
Tpanenuu. Hcnoab3oBaTe 1udpoBsie pecypesl A UCCIET0BAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX pUryp.
MEJUaHBI. 3HAKOMHUTBCH C HCTOPHEH pPa3BUTUSA T€OMETPUU
LlenTpanbHas
CUMMETpUS

Teopema Paneca u Teopema 15 Teopema @aneca u IIpoBoaAMTH MOCTPOECHMS C ITIOMOIIBIO LIUPKYJIA U JINHENKU

0 TIPOMOPLIMOHATBHBIX
OTpe3Kax, MoJ00HbBIC
TPEYTOJIbHUKH

TeopemMa

0 TIPOTIOPIIMOHATHHBIX
OTpe3Kax.

CpenHsist nuHus
TPEYTroJbHUKA.

C UCMOJIb30BaHUE TeopeMbl Dajeca U TEOPEMBI

O MPOMOPUUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPLIMOHAIIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEJBCTBO TOIO, YTO MEAUAHBI
TPEYroJIbHUKA EPECEKAIOTCSA B OJHOM TOUKE, 1 HAXOAUTh
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Tpaneuus, e€ cpeaHsst
JIVHUSL.
[IponopumoHansHbIE
OTPE3KHU.

LenTtp macc

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

CBSI3b C ICHTPOM MaccC, HAXOJAUTh OTHOIICHHE, B KOTOPOM
MEJIUAHBI JISTATCS TOUKON UX MePECCUCHUS.

HaxoauTh moj00HbIE TPEYTOIBHUKA Ha TOTOBBIX YePTEkKAX
C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB TOI00MS.
PemaTh 3a1a4u Ha I0JJOOHBIE TPEYTOJBHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBLHUKOB.

IIpoBoaUTH 10KA3aTEJIHLCTBA C UCIIOJIH30BAHUEM
MPU3HAKOB MO00MS.

TPEYTOJILHUKOB. Jloka3bIBaTh TpU MPU3HAKA TT0100MS TPEYTOJILHUKOB.
[Ipumenenue IIpyuMeHSATH OJY4YEHHbBIC 3HAHUS TIPU PELICHUN
noioous r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.
IIPU pPEIICHUU 3HAKOMMTBCH ¢ HCTOPHEN pa3BUTHS T€OMETPUU
NPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBolicTBa IUIOIIAIE N OgBiaeBaTh NEPBUYHBIMH MPeICTABJIEHUAMH 00 001IICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPHI), GOPMYJIHUPOBATH CBOMCTBA
¥ MHOTOYTOJIBHBIX (UTYD. dburyp. IJIOIA]IH, BBIACHATh UX HATJISIAHBIA CMBICIL.
[nomaan nono6HBIX hUryp dopMybl BoiBoauTh hopMyIIBI IIIONIAAN TTApATIIEIOTpaMMa,
JUTS TITOIA TN TPEYTroJibHUKA, TPANeuu u3 GopMyJIbl IIIOIaaH
TPEYTOJIbHUKA, NpsMOYTOJbHUKA (KBaApaTa).
napajuiejaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tparenuu. YETBIPEXYTOJIBHUKA YEPE3 AUATOHAIN U YTOJI MEXKy HUMU.
Brruncnenune Haxomutsb mioniaau puryp, n300paxEHHbIX HA KJIETYATOM

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNoJb30BaTh pa3oreHne PUrypsl Ha YaCTH U
JOCTpauBaHUE.
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[Tnomanu duryp

Ha KJIeTyaTon Oymare.

[Tnomaay mogo0HBIX
duryp.

3agaun

C MPAKTUYECKUM
COIEPKAHUEM.
Pemenue 3amau

C IIOMOIIBIO METO 12
BCIIOMOTaTEJILHOM
TUIOLIAN

Pa30upars npuMepbl UCITOIB30BAHUS BCIIOMOTATEIBHOM
IUIOIIAIN JIJISl PELIEHUSI TEOMETPUUECKUX 3a/1au.
Haxoauts miomniaau noJo0HbIX GUryp.

BbIyucasTh IIoMaan pa3iIMuHbIX MHOTOYTOJIBHBIX (DUTYD.

PemaTh 3aja4u Ha niomagb ¢ IMPaKTUYCCKHUM
COACPIKAHUCM
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Teopema ITugaropa u
Havaja TPUTOHOMETPUHU

10

Teopema [ludaropa, u
€€ NIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKIUN OCTPOTO
yria npsiMOyroJIbHOTO
TPEYroJbHUKa,
TPUTOHOMETPUYECKHE
COOTHOIIIEHUS

B MIPSIMOYTOJILHOM
TPEYroJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

Joka3sbiBaTh TEOpeMy [ludaropa, ucnonab3zoBarsb eé

B IIPAKTUUYECKUX BBIYUCICHUSIX.

@ opMyJIHPOBATH ONIPEEICHUS TPUTOHOMETPHUIECKHUX
(GYHKIHIA OCTPOTO yriia, MPOBEPATH UX KOPPEKTHOCTS.
BbIBOIUTH TPUTOHOMETPUIECKUE COOTHOLIICHUS

B IIPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccnenoBaTh COOTHOIICHUST MEXIY CTOPOHAMH B
IPSIMOYTOJIbHBIX TPEYroJIbHUKaX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBaTh GopMysibl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO JUISI HAXOXKICHHSI
COOTHOIICHHH MEX]Ty TPUTOHOMETPUICCKIUMH (PYHKITUSIMHU
Pa3IUYHBIX OCTPHIX YIIIOB.

IIpuMeHSITH TIOTY4YEeHHBIC 3HAHHUS M YMEHUS TIPU PEILICHUH
NPaKTUYECKUX 3a/1aY.

3HAKOMHTBCS ¢ HCTOPHeii pa3BUTHUS TEOMETPUH
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YTl B OKPYKHOCTH.
BncaHHbIE U ONTHCAHHBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHble

K OKpykHOcTu. Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LUECHTPAJILHBIE YIJIbI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.

Y1l Mexy
XOpJlaMu U
CEKYIINMU.
Bnucannbie u
OITMCaHHEBIC
YEThIPEXYTOJbHUKH,
UX TIPU3HAKU U
CBOMCTBA.
[Ipumenenue 3Tux
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONI0KEHHUE IBYX
OKPY)KHOCTEH, 001IIme
KacaTeJIbHbBIC.
Kacanne
OKPYKHOCTEH

@®opMyJIMPOBATH OCHOBHBIE ONIPEEICHNUS, CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAHHBIN yroJl, HEHTPAJIbHBIN yrod).
HaxoauTthb BIiMCaHHbBIE YIJIBI, OUPAIOLIUECS HA OAHY AYTY,
BBIYHMCJIAATH YIJIBI C TIOMOIIBIO TEOPEMBI O BIUCAHHBIX
yIilax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YHUCIIE C TOMOILBIO LIUPPOBBIX
pecypcoB, BIMCAHHBIE U ONTMCAHHBIC YETHIPEXYTOJIBHUKH,
BBIBOIMTH UX CBOICTBA U MPU3HAKH.

Hcnmoab30BaTh 5T CBOWCTBA M IPU3HAKHU NPU PEUICHUN
3a1a4
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[loBTOpEeHue, 06001IeHNE 4 [ToBTOpEeHUE Pematsb 3a1a4u Ha MOBTOPEHUE, UITIOCTPUPYIOLTUE CBA3U
3HaHUU OCHOBHBIX IIOHATHA U | MEXIy pa3IMYHBIMHU YaCTIMH Kypca
METO0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHHE
3HaHUU
OBIIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME

93



Pabouas mporpamma | Maremaruka. 5-9 kiacchl

9 KUIACC
HanmenoBanue pasgena | KonuyecTBo OcHoBHOE OcHOBHBIE BUBI ACSATEIBHOCTU O0yUYAIOIIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Tpuronometpusi. TeopeMbl 16 Onpenenenue @opMyTHpPOBATH ONpeAeTeHUs] TPUTOHOMETPUUECKUX
KOCUHYCOB U CHUHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIMH TYNBIX U MPSIMBIX YTIIOB.

PelieHne TpeyroabHUKOB

bynkuuit yriaos ot 0°
1o 180°. ®opmyiibl
MIPUBEICHUSI.
Teopema KOCUHYCOB,
TeopemMa CUHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTrueckoe
IPUMEHEHUE
JIOKa3aHHBIX TEOPEM

BeIBOAUTH TEOpEMY KOCHHYCOB U TEOPEMY CUHYCOB

(c pannycoM ONMHMCAaHHOM OKPYKHOCTH).

BriBoauTh (popMy bl 1151 BHIYMCICHUS IJIOIIAAeH

C CINOJIb30BaHUEM TeopeM Tpuronomerpuu (popmyna
IJIOIIAY TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YOI MEXKIY
HUMH, (pOopMyIIa MJIOLIaAN YETHIPEXYTOJILHUKA YEPe3 €ro
JaroHaiIy U yrojil MeXAy HUMH).

Pemiath TpeyrojabHUKHY.

Pemiath npakTuyeckue 3a1a4u, CBOISIIHAEC

K HaXOKJICHUIO Pa3JIMYHBIX HJIEMEHTOB TPEYIOJIbHUKA
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[IpeobpazoBanue noa00usl.
Mertpuueckue
COOTHOIIICHUS
B OKPY>KHOCTHU

10

Ilonstue

0 IpeoOpa3oBaHUU
10J100MSI.
COOTBETCTBEHHBIC
SJIEMEHTEI ITOT00HBIX
duryp.

Teopema

0 IPOU3BE/ICHUU
OTPE3KOB XOP/I,
TeopemMa

OcBauBaTh NOHSITHE NTPEOOPA30BAHUS TOJOOMS.
HccaenoBaTh OTHOLIEHUE JIMHEWHBIX JIEMEHTOB (PUTYP
npu npeoOpa3oBaHUM MOAOOUS.

HaxoauTs npuMepsl Mog00us B OKpY>Karomie
JNEUCTBUTEIBHOCTH.

BbIBOAMTH METPUUECKUE COOTHOUICHUS MEXKIY OTpE3KaMu
XOpJ1, CEKYIUX U KacaTeJbHBIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YTJIOB U NOJI0OHBIX TPEYTOJIbHUKOB.

PemaTh reoMeTpuiecKkue 3aa4u 1 3a/1a4 U3 peasbHON
YKU3HU C UCTIOJIb30BAaHUEM MOJI0OHBIX TPEYTOJbHUKOB
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O IIPOU3BEACHUU
OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare
KacaTeJIbHOM.
[Ipumenenue

B pELLICHUU
reOMETPUYECKUX
3a1a4
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Bextopsl

12

Onpenenenne
BEKTOPOB, CIIOKEHHE
1 BBIYUTAHHUC
BEKTOPOB,
YMHOKEHHUE BEKTOpA
Ha YHCJIO.
dusnueckuil u
reOMEeTPUYECKUI
CMBICJT BEKTOPOB.
PaznoxeHue BekTopa
1o AByM
HEKOJUTUHEAPHBIM
BEKTOpPAM.
Koopaunatsr
BEKTOpA.

CxansapHoe
MIPOU3BEICHUE
BEKTOPOB, €TI0

Hcnmoab30BaTh BEKTOPHI KaK HAIPABIECHHBIE OTPE3KH,
HCCIeA0BATh FTEOMETPUIECKUM (MepeMeleHuE) U
dbu3uYeckuii (Cuiia) CMbICITBI BEKTOPOB.

3HATh onpe/eieHUsl CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YKUCJIO, MCCJIeI0BATH
TEOMETPUYECKUN U (PU3NYECKUIN CMBICIIBI ATHX OTIEPAITUi.
Pemath reoMeTpuuecKre 3aa4M C UCIIOJIb30BaHUEM
BEKTOPOB.

PackyiagbIBaTh BEKTOP 110 IBYM HEKOJIJTHHEAPHBIM
BEKTOPaM.

Hcnoab3oBaTh CKansipHOE TPOU3BEICHUE BEKTOPOB,
BBIBOJIMTH €TI0 OCHOBHBIE CBOWCTBA.

BbIuncsiTb CyMMy, Pa3HOCTh M CKAJIIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

[IpuMeHATH CKaISIpHOE MPOU3BEICHUE 1JIs1 HAXO0XKICHUS
JUTMH U YTJIOB
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IIPUMEHECHUE
JIJISI HaXO0XKJICHUS
JUIAH Y YTJIOB.
Pemenue 3amau

C IIOMOIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB

JUTSL peleHus 3a/1a4y
buzuku

I[eKapTOBLI KOOPpAWHATHI
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHUE TTPSIMOM.
YpaBHeHue
OKPYKHOCTH.
Koopaunatel Touek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
r€OMETPUYECKUX
3a7a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TTPIMOYTOJIBLHON CUCTEMBI
KOOPJMHAT, JICKAPTOBBIX KOOPJUHAT TOYKH.

BbIBOAMTH ypaBHEHHE MIPSIMON U OKPY)KHOCTU. Bbl1easiTh
MOJIHBIN KBaJIpaT JJIsl HAXO0XKACHUS IIEHTpa U pajunyca
OKPYXHOCTH 110 €€ YPaBHEHHUIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeCceUeHuUs
IPSIMBIX U OKPYKHOCTEH € MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnonab30BaTh CBOMCTBA YTIIOBOTO KOA(DPHUITHEHTA TIPSIMON
U pEIICHUH 3a]1a4, JIJISl OTIPECIICHUS] PACIOIOKECHUS
IIPSMOMU.

IpuMeHATH KOOPAMHATHI IPU PEIICHUH TEOMETPUIECKUX U
MPAKTUYECKUX 33724, JJIsl TOCTPOCHHSI MAaTeMaTHIEeCKIX
MOJENel peasIbHbIX 33a/1a4 («METOJ KOOPJUHATY).
[Hoab30BaThCs 1151 HOCTPOCHUS U UCCIEOBAHUI

U (POBBIMH PECYPCAMH.

3HAKOMHTBHCS € HCTOPHUE Pa3BUTHS T€OMETPUU

98



Pabouas mporpamma | Maremaruka. 5-9 kiacchl

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
JImMHa OKpYKHOCTH U
[JI0IIA/Ib KPYTa.
Briuncnenue miomanei

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
Ywucno n. JlauHa
OKPYXHOCTH, IyTH
OKPYKHOCTH.
Panunannas mepa
yria.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

@opmMyJIMPOBATH ONPEICICHUE IPABUIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.
IHonb30BaTHCSA NOHATUEM JVIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO MTPABUJIBHBIX MHOT'OYT'OJIbHUKOB, ONIPeAeJIATh
YUCJIO T, JJIMHY AYTH U PaJUaHHYIO MEpY yTJa.
IIpoBoauTh mepexox OT palMaHHON MEPHI yria

K FPalyCHOM U Ha0OOPOT.

OmnpeneasiTe omAaab Kpyra.

BoiBoauTh popMy.ibl (B rpalyCHON U pauaHHON Mepe)
JUISL JUTMH YT, TUIOWAJENH CEKTOPOB U CETMEHTOB.
BoruncasTh miomaay Guryp, BKIFOYAOIINX 3JIEMEHTHI
OKPYXHOCTHU (KpyTa).

HaxomuTth mionanay B 3ajjayax peaabHON KU3HU

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

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

IIPY PELICHUH 3a7a4

Pa30upars npuMepsl, HILTIOCTPUPYIOIIHE TOHATHS
JBUKEHHS.

D@ opMyJIHpPOBATH ONIPEACIICHUS MAPATIIEIBHOTO EPEHOCA,
IIOBOPOTa U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
HAXOAUTH HENOJABUKHBIE TOUKHU.

HaxoauTh EHTPHI U OCH CUMMETPUH MPOCTEHIINX PUTYD.
IIpuMeHATH MapaIeIbHBIN NEPEHOC U CUMMETPHIO MPH
PEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MpUMEPHI).
HUcnonb30BaTh 111 HOCTPOEHUS U UCCIIEOBAHUIN
1U(POBBIC PECYPCHI

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alus 3HaHUH

[loBTOpEHHE
OCHOBHBIX MTOHIATUU U

OnepupoBath NOHATUAMU: QUTYpA, TOUKA, TIPsIMAs, YTOI,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOJ0B KypcoB /-9
KJIaCCOB, 0000IIEHHE
Y CUCTEMATHU3aLHs
3HAHUU.
[Ipocreiimne
FEOMETPUUYECKHE
burypsr u ux
cBolicTBa. I3mepenue
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHbie U
NEPHEHANKYIISIPHBIE
psIMBIE.

OKpYX HOCTb U KPYT.
I'eomeTpuueckue
IIOCTPOECHUS. YTJIbI
B OKPY’KHOCTH.
Bnucannseie u
OIIMCAHHBIC
OKPY’KHOCTH
MHOI'OYTOJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
YUeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJbHBIA TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHCA U BBICOTA TPEYTOJIbHUKA, APAILIIETIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTD,
KacaTeJbHas; paBEHCTBO U Nojooue Gpuryp,
TPEYTroJIbHUKOB; MAPAIIICIIbHOCTh U MEPIEH IUKYISIPHOCTD
MPSMBIX, YTOJl MEXK]1y IPAMBIMUA, CHMMETPUSI OTHOCUTEIBHO
TOYKH U TIPSIMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0ILA/1b, IEPUMETP.

Hcnonb3oBath popmyJibl: IEpuMeTpa U IJIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXKHOCTH U TIJIOIIAAU KpyTa,
00BbEMa MPSMOYTOJILHOTO Mapalieenuneaa.
OnepupoBath NOHATHAMH: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATDH 3TH MOHATHUS IS
NPEACTABIEHUS TaHHBIX U PELICHU 3a7a4, B TOM YHCIIE

U3 IPYruX Y4eOHBIX MMPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTFOCTPALIMIO CBSI3EM MEXAY pa3IMYHbIMU YaCTSIMU Kypca.
Bri0upaTh MeTO I peLIeHUs 3a1a4u.

PemaTp 3a1a4u 13 NOBCETHEBHOM KU3HU
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U OTIMCAHHbIE
YETHIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
Hayasa
TPUTOHOMETPHH.
Pemenne o0umx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxkenus. [TomoOue.

CummeTpusi.
IInomane.
Beruucnenue
rororaaei. I imomtagn
MOI00HBIX (PUTYP.
JlexapToBbI
KOOPAMHATHI HA
IIJIOCKOCTH.

Bekropsl

Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

68
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KNIACCAX

HOACHUTEJIBHAS 3AIIMCKA

B coBpeMenHOM 1M(POBOM MHUpPE BEPOATHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBITYIO0 3HAYMMOCTb, KaK C TOYKH 3PCHUS MTPAKTUICCKUX TMPUITOKCHHMA, TaK U UX POJTH
B 00pa3oBaHUM, HEOOXOIUMOM KaxXJAOMy 4elnoBeky. Bo3pacraer uucino mnpodeccui,
Npyd OBIAJACHUM KOTOPHIMU TpeOyeTcss Xopoimas ©0a3oBas IMOATOTOBKAa B 00JacTu
BEPOSITHOCTH M CTATHCTHUKH, TaKask TIOJrOTOBKA BayKHA JIJIs TPOOJKCHHS 00pa30BaHUS
IS YCTICTHOW TTPO(heCCHOHATEHON Kaphephl.

Kax1p1ii 4esioBek OCTOSTHHO MTPUHUMAET PEIICHHUS Ha OCHOBE UMEIOITUXCS Y HETO
JaHHBIX. A 1711 OOOCHOBAHHOT'O TPHHATHUS PENICHUS B YCIOBUAX HEIOCTaTKa WIIH
n30bITKa HWHpOpMAMKU HEOOXOAMMO B TOM 4YHCJIE XOpOHIo CcHOpPMHPOBAHHOE
BEPOSITHOCTHOE M CTATHCTHYECKOE MBITIIICHUE.

VIMeHHO T03TOMY OCTpPO BCTaja HEOOXOJAMMOCTh CPOPMHUPOBATH Y O0YJAFOIINXCSI
(YHKIIMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ce0s B KayecTBE HEOTHEMIIEMOM
COCTaBIIAIONICH YMEHHE BOCIPUHUMATh W KPUTHYCCKHM aHAIM3UPOBATH MH(OpPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
pEeaNbHBIX MPOIECCOB U 3aBUCHUMOCTEH, MPOU3BOAMUTH MPOCTEHIINE BEPOSITHOCTHHIC
PACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIMIIAMU cOopa, aHaiu3a
Npe/CTaBlIeHUs] JaHHBIX M3 Pa3MYHBIX cdep KuU3HU OOIecTBa W TrocyJapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecam. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HAaBBIKM OpraHU3aludyd Iepedopa W Tmojacuéra 4ucia
BApHAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT MareMmaTHdecKui (PyHIamMeHT I (OpMHpPOBAHHUS KOMIICTCHIIMI
B oOyiacti WHPOPMATUKH W HUPPOBBIX TeXHOJOTWUU. [Ipu M3ydeHUM CTATUCTUKU U
BEPOSITHOCTA OOOTAIIAIOTCS TMPEACTABICHUS OO0YYaIOIMIUXCS O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro McCienoBaHus, GopMUpyeTcs MOHMMAaHUE POJU CTATUCTUKH KAk
HUCTOYHUKA COIMMAIBHO 3HAYMMOW WHGOpPMAIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBUM ¢ JaHHBIMH LETSIMHU B CTPYKTYype MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTB M CTaTUCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUs BBICICHBI CIETYIONINE
conepkarenbHo-MeToauueckne nuHuu: «lIpencraBneHne AaHHBIX W OMHUCATEIbHAS
CTaTHCTHKA», «BeposTHOCTB», «DIeMeHThl KOMOWHATOpUKN», «BBeaeHue B Teopwio
rpadoBy.

Conepxanne ymmHun «lIpencraBneHue MaHHBIX W ONMUCATEIbHAS CTATUCTHUKA
CIIY’)KUT OCHOBOM i1 OPMHUPOBAHUSI HABBIKOB pabOThl ¢ MH(MOpPMALIUEH: OT YTCHUS U
UHTEpTpeTanuu WHGOPMAIUU, TPEACTaBICHHOW B Ta0IWIax, HA JgUarpaMMmax |

rpapukax, 10 cOopa, MNPEICTABICHUS MW aHaldu3a JaHHBIX C HCIOIb30BAHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEeIHMX M paccerBaHusd. Paborasg ¢ JaHHBIMH,
oOydaromuecs: ydarcsi CUYUTBIBAaTh M HHTEPIPETUPOBATH JAHHBIE, BbIJIBUIATh,
apryMeHTHUPOBATh U KPUTUKOBATH MPOCTEUIINE THUIIOTE3bI, PA3MBILIUIATH HAJ[ (PaKTOpaMH,
BBI3BIBAIOIMMHM HW3MEHYMBOCTh, W OLEHMBaTh HMX BJIUSHHE HA pPAacCMaTpPUBAEMBbIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTUBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJIECHLHUU CTAaHOBUTCSA MOTUBHUPYIOLIECH OCHOBOW Ul U3YYEHMUS
TEOPHUH BEPOSATHOCTEN. boJbIIoe 3HaUEHNE UMEIOT TPAKTUYECKUE 3aJaHuUsA, B YACTHOCTH
OMBITHI C KJIIACCHYECKUMHU BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEpOSTHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4aitHOro cOOBITHS.
[Ipu n3yyeHun yueOHOro Kypca o0ydarommecs: 3HaKOMSITCSL ¢ IPOCTEHIIMMU METOAaMHU
BBIYMCIICHUSI BEPOATHOCTEM B CIYyYalHBIX JKCIHEPUMEHTAaX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU HMCXOJAMHU, BEPOSITHOCTHBIMHU 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTh U
pemiath Oosiee clioKHBIE 3a71aud. B y4eOHbBINH Kypc BXOIAT HayaldbHBIEC MPEICTABICHUS
O CIIy4ailHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OO0YyYaroluXxcs
C MHOYKECTBAMU M OCHOBHBIMH OIIEPAIMSMHM HaJ MHOYKECTBAMHU, pacCMaTpHUBAIOTCS
OpUMEphl NPUMEHEHUs I PEIIEHUs 3a/Jad, a TakKe HCIOJIb30BaHUS B JPYTUX
MaTeMaTUYECKUX KypcaX U Y4eOHBIX IpeaMeTax.

B 7-9 xiaccax uzydaercst yueOHbIl Kypc « BepoATHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOIAT pasnpensl:  «lIpencraBiieHWe JaHHBIX M ONMCATElNbHAsA  CTATUCTUKA»,
«BeposTHOCTBY, «N1eMEHThl KOMOMHATOPUKWY», «BBeneHue B Teoputo rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX JUIsI H3yuyeHUs Y4eOHOro Kypca
«BepositHOCTh M cTaTHCTHKa», — 102 waca: B 7 kmacce — 34 gaca (1 vac B Hemenio),
B 8 kitacce — 34 gaca (1 gac B Henento), B 9 kiacce — 34 yaca (1 yac B Heneno).

COJEPKXAHUME OBYYEHMUA
7 KIIACC

[IpencraBienne NaHHBIX B BHIE TaOmwil, auarpamm, TpadukoB. 3amojHEHHE
Ta0JINIl, YTEHHWE W MOCTPOCHUE JUarpamMm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bnedenue uHopmanuum U3 auarpamMm U
TaOJINII, MCTIOJIE30BAaHUE M HHTEPIIPETAINS JaHHBIX.

OnucatenpHas CTAaTUCTUKA: cpeaHee apudmeTwdeckoe, MeIWaHa, pas3max,
HanOOJIbIIICE ¥ HAMMEHbBIIIEE 3HAYCHUS HaOOopa YUCIIOBBIX JaHHBIX. [[puMepsI cirydaitHoi
U3MEHYUBOCTH.

Crny4aitHblil 5KCHEpUMEHT (OMBIT) U CiIydailHOe cOoObITHE. BeposTHOCTH U YacToTa.
Ponp ManoBeposITHBIX M IPAKTUYECKHU JOCTOBEPHBIX COOBITHI B IPUPOJIE U B OOIIIECTBE.
Momnerta 1 urpasibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepunna, pedpo. Crenenb BepmuHbl. Yucno pédbep U cyMMapHasi CTENEHb

BepuinH. [Ipencrasnenue o csizHoctu rpada. Llenu u uukisl. [lytu B rpadax. O6xon
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rpada (ditnepoB nyTh). lIpeacraBienue 06 opueHTHUpOBaHHOM Tpade. Pemenue 3amau
C IOMOIIIBIO TPadoB.

8 KVIACC

[IpencraBnenue qaHHBIX B BUJIE TaOIUII, JUarpamm, rpaduKoB.

MHOK€eCTBO, 3JIEMEHT MHOXECTBA, MOJAMHOXKECTBO. Onepanuu HaJl MHOXECTBAMM:
oObeuHEHUE, MepecedeHue, aonoiHeHne. CBOMCTBA omnepanuil HaJ, MHOXECTBAMU:
IIEPEMECTUTENIBHOE, COUETATENIBHOE, PACIIPEICIUTEIBHOE, BKIOUEeHUS. Icronb30Banue
rpaUyecKoro MPEJICTABICHUS MHOXECTB JJIS OINUCAHUS pPEaJTbHBIX MPOIECCOB U
SIBJICHUM, IPU PEIICHUU 3a]1a4.

N3mepenne paccemBaHusd JaHHBIX. JlUcnepcus W CTaHOAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS CydaiiHoro omnbiTa. Ciayuyalinbeie coObITHsI. BeposTHocTH
coObITHN. ONBITBI ¢ PAaBHOBO3MOXKHBIMH D3JIEMEHTAPHBIMU COOBITHSIMU. CIydaifHbIMI
BbI0Op. CBsI3b MEXAy MaJOBEPOSTHBIMU W TMPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU
B IIPHUpO/ie, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa J1€pEBHEB: €AMHCTBEHHOCTh IMYTH, CYIIECTBOBAHME BUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEPIIMH U uuciaoMm pédep. [lpaBuino ymMHOXKEHUS.
Pemenue 3ama4 ¢ moMonibio rpados.

[IpotuBomnonoxueie coobiTUd. uarpamma Diinepa. O0beAMHEHNE U TIEpECEUCHHE
coopiTuii. HecoBmecTHbie coObITHsA. DopMmysia CIOXKEHHS BEpPOSTHOCTEH. ¥YCIOBHAS
BepoATHOCTh. [IpaBuno ymHoxenus. HeszaBucumble coObiTusi. IlpencraBnenue
JKCHEpPUMEHTA B BHUJAE JepeBa. PelleHue 3agay Ha HAXO0XKIECHUE BEPOATHOCTEU
C IOMOIIBIO JE€PEBA CIYYANHOr0 IKCIIEPUMEHTA, AUarpamMm JDiliiepa.

9 KJIACC

[IpencraBienne NaHHBIX B BHUJIIE TAOJHI], AUArpamM, rpa@uKoB, HHTEPIIpETAIUSI
naHHBIX. YTeHUE ¥ MOCTpOCHHE TaOIHII, TUarpamMm, TpaduKoB IO PEAIbHBIM JaHHBIM.

[lepecranoBku u ¢akrtopuan. CodeTaHuss W YUCIO codeTaHwil. TpeyroabHUK
[Tackans. Pemienue 3a1a4 ¢ UCMOIb30BAHUEM KOMOWHATOPUKH.

I'eomerpuueckass BeposTHOCTh. ChyuyaliHbIi BbIOOp TOYKM ©3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTH.

UcneiTanue. Yenex u Heyaadya. Cepust McObITaHUNM 70 mepBoro ycmexa. Cepust
ucnbeiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepyy UCTIBITAaHUN bepHym.

CnyvailHas BelWYMHA MW pachpelesieHne BeposiTHOCTed. MaremaTtudeckoe
oXuaaHue u aucrepcus. [Ipumepsl MaTeMaTHUECKOrO 0KUAAHUSI KaK TEOPETUUECKOTO
CpPEHEro 3HA4YCHUs BEIMYHMHBIL. MaTeMaTU4eCKOe O0XKUIAHWE U JUCIEPCUS CIy4YallHOU
BEJIMYMHBI «YHCJIO YCIIEXOB B CEPUM UCTIBITAHUN bepHym».

[TonsiTue o 3axkoHe OonbIIMX yKcen. MI3MepeHre BeposSTHOCTEN ¢ TOMOIIIbIO YacTOT.

Ponb 1 3HAueHHME 3aK0HA OOJIBIITUX YKCE B IPUPOJIC M OOIIIECTRE.
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NPEAMETHBIE PE3YJIBTATHI

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrpPaMMbI Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 kiacce:

Yurarb wuH(pOpMALMIO, MNPEACTaBICHHYIO B TaOnuuax, Ha JAMarpammax,
MIPEICTABIIATH JAHHbIE B BUJIE TAOJINILI, CTPOUTH JUArPaMMBbl (CTOJIOMKOBBIE (CTOJIOUYATHIC)
U KPYrOBbI€) 110 MACCUBAM 3HAUCHH.

OnuceiBaTh U1 UHTEPIIPETUPOBATH pEaJIbHBIE YHUCIOBBIE JAHHBIE, MPEACTABICHHbIE
B Ta0JIMIIaX, HA IUarpammax, rpaukax.

Hcnonb3oBaTh A1 ONUCAHUS JAaHHBIX CTATUCTUYECKHUE XapaKTEPUCTUKHU: CpElIHEe
apumeTnieckoe, Me/inaHa, HanboJblIee U HAMMEHbIIIee 3HAaUeHUSI, pa3Max.

WmeTh npeacTaBiaeHue o CaydaiiHON M3MEHYUMBOCTH Ha MPUMEpaXx LeH, GU3HUeCKUX
BEJIMYMH, AHTPOMOMETPUUYECKHX JAHHBIX, UMETh MPEICTABIEHUE O CTAaTUCTHYECKOM
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOTPAaMMBI Y4EOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IPeCTaBIsATh JaHHBIE B BUIE TaOJIMII, 1UarpamMmm, rpadukoB.

OnuceIBaTh JaHHBIE C TOMOILBIO CTATUCTUYECKHUX TTOKA3aTENEi: CpeTHUX 3HAUCHU N
U Mep paccenBaHus (pa3Max, JUCIEPCUS U CTAHAPTHOE OTKIOHEHUE).

HaxoauTh 9acTOThl YMCIOBBIX 3HAYEHHM M YacTOTHl COOBITMH, B TOM YHCIE
10 pe3yJibTaTaM U3MEPEHUHN U HAOIIOICHUM.

HaxonuTh BEpOSATHOCTH CIYYaWHBIX COOBITHMH B ONBITaX, 3Has BEPOSITHOCTH
AIIEMEHTAPHBIX COOBITUH, B TOM YHCIIE€ B OMBITaX C PABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckre MOJETU: JEPEeBO CIyYaHOrO HSKCIEPUMEHTA,
auarpamMMbl Disiepa, YicIoBas mpsiMas.

OnepupoBaTh MOHATHUSIMHU: MHOKECTBO, IMOJMHOYXECTBO, BBIIOJHATH ONEpaluu
HaJl MHOXECTBAMU: O0bEIMHEHUE, TIEPECEUCHUE, JAOMOTHEHUE, TEPEUUCTATh FJIEMEHTHI
MHOJKECTB, IPUMEHATH CBOVCTBA MHOXECTB.

Hcnonp3oBaTh Tpaduueckoe MpeacTaBICHUE MHOXECTB M CBSI3€M MEXKIYy HUMHU
JUI. OMMCAHMS TMPOLECCOB U SBJIEHUW, B TOM YHUCJIE NPU PEIICHUM 33Ja4 U3 JPYrux
y4eOHBIX TTPEAMETOB U KYyPCOB.

IIpeameTHBIe pe3ynbTaThl OCBOCHHS IMPOTPAaMMBI YIEOHOTO Kypca K KOHILY
oOydeHus B 9 Kiaacce:

N3Bnekars U mpeoOpa3oBbIBaTh MUHPOPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
HUCTOYHUKAX B BUJE TaOlull, Auarpamm, rpadukoB, MPE/CTABISTh JIaHHBIE B BHJIC
Ta0aul, JUarpamm, rpauKkoB.
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Pemate 3a7auM  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKKe
C UCIOJIb30BAaHHMEM KOMOMHATOPHBIX MTPABUI U METOOB.

Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTaHHBIX,
B TOM YMCJI€ CPEIHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAYEHUH M YacTOTBHl COOBITHS, B TOM YHCIE IMOJIb3YSCh
pe3ysibTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOJEHU .

HaxoauTe BEpOSITHOCTH CIIy4alHBIX COOBITUN B M3YYEHHBIX ONBITAX, B TOM YHCIIE
B OIbITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPHUSAX HCIBITAHUIMA
J10 TIEPBOI0 yCIeXa, B CEPUAX UCIBITAaHUN bepHyiuin.

Nmets nipenicTaBiieHUe O CIy4alHOM BEIMYMHE U O PACTIPENECIICHUNA BEPOATHOCTEM.

Nmers mpeacTaBieHMe O 3aKkOHE OOJIBIIMX 4YHCeNl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHOH HM3MEHYMBOCTH M O POJIM 3aKOHA OONBIIMX YHCEN
B IIpUPOJI€ U OOIIECTBE.
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM TPOI'PAMMBI (5 KJIACC)

Kon ITpoBepsieMble MPeAMETHBIE PE3YIbTaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOT 00pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
0 pe3yJibTara
1 Uucna u BEIYUCIEHUS
1.1 [lonumaTh W TOpaBWIBHO  YNOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C
HATYpaJIbHBIMU YHUCIaMH, OOBIKHOBEHHBIMH U JICCITHYHBIMA JPOOSIMU
1.2 CpaBHMBaTh W YIOPSIOYHMBATh HATypaJdbHBIC 4YHCIA, CpPAaBHUBATh B
NIPOCTEHIIINX CITydasx OOBIKHOBEHHBIC IPOOH, TECATUIHBIC IPOOH
1.3 CooTHOCUTH TOYKYy Ha  KOOPAMHATHOW  (YMCJIOBOW) TpsIMOM ¢
COOTBETCTBYIOIIIUM €i YMCIIOM U U300pakaTh HaTypaIbHbIC YUCa TOYKAMU
Ha KOOPJIMHATHOM (YMCIOBOM) MIPSMOi
1.4 BbImonHATE  apuMeTHYECKUEe ICHCTBUS C HATypajJbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMHU JAPOOSIMH B IMPOCTEHIIIMX CITydasix
1.5 BBITIOJTHATE TPOBEPKY, MPUKUAKY PE3YJIbTaTa BHIYMCICHHNA
1.6 OKpyrJTh HaTYpAJIbHBIE YHCIIA
2 Pemenue TeKCTOBBIX 3314
2.1 Pemats TexcToBBIE 3amauM apu(PMETUYECKUM CIOCOOOM M C TOMOIIBIO
OpPraHU30BAaHHOT'O0 KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPUAHTOB
2.2 Pemats 3amauun, coaepskaiiyie 3aBUCUMOCTH, CBS3BIBAIOIIME BEJIMYMHBI:
CKOPOCTb, BpeMsl, paCCTOSIHHE, 1IeHa, KOJTUYECTBO, CTOMMOCTD
2.3 Hcnons3oBaTh KpaTKUE 3alMCH, CXEMbI, TaOJHUIbI, OOO3HAYEHUS TIPH
pEIIeHUH 3324
2.4 [lonb30BaTbcsi OCHOBHBIMHM ~ €AMHHUIIAMH W3MEPEHHs: I1IEHBI, MaccChl,
PAcCTOSIHUS, BPEMEHHU, CKOPOCTH, BBIpaXKaTh OJHHM EIUHUIIBI BEITUYUHBI
qyepes Ipyrue
2.5 W3BnekaTh, aHATM3UPOBATH, OLIEHWBATH WH(GOPMAIIMIO, MIPEICTABICHHYIO B
TabNuMIle, Ha CTOJIOYATON MuarpaMmme, MHTEPIPETUPOBATH MPEICTABICHHbBIC
JTaHHBIE, UCTIOIH30BaTh JAHHBIC TIPH PEIICHUH 3aj1a4
3 Harnsnnast reometpus
3.1 [Tonb30BaThcs TEOMETPUUECKUMM TOHATUSMH: TOUYKA, TpsMas, OTPE3OK,
Jyd4, YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT
3.2 [TpuBonuTh MpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, UMEIONUX (opMYy|
W3YYCHHBIX TEOMETPHUECKUX PUTYD
3.3 Hcrnonb30BaTh TEPMUHOIIOTHIO, CBSI3aHHYIO C YTJIAMHU: BEpPIITHHA CTOPOHA; C
MHOTOYTOJJbHUKAMHU:  YrOJl,  BEpIIMHA, CTOPOHA, JUAroHayib, C
OKPY’KHOCTBIO: PAINYC, TUAMETP, TICHTP
3.4 N300pakaTe M3y4YEeHHBIE TeoMeTpuyeckue (UTyphl Ha HEITUHOBAHHOW U
KJIETYATON Oymare ¢ mOMOIIBIO IIUPKYJIS U JIMHEUKH
3.5 HaxoauThs AMHBI OTPE3KOB HEMOCPEACTBEHHBIM W3MEPEHUEM C TIOMOIIIHIO

JIMHEUKHU, CTPOUTh OTPE3KU 3aJaHHOM JJIMHBI, CTPOUTH OKPY>KHOCTH
3aJJaHHOTO pajuyca
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3.6 Hcnonb30BaTh CBOWCTBA CTOPOH W YIJIOB IPSIMOYTOJIbHHMKA, KBaapaTa JUis
UX TTOCTPOCHHUS, BEIYMCIICHUS TUIOMIAIA U IEPUMETPA

3.7 Bbruncnare nepuMeTp W IUIOMIAAL KBajapaTa, NpsIMOYTOJIbHHKA, (QUryp,
COCTaBJIEHHBIX U3 MPSAMOYTOJIBHUKOB, B TOM YHCIEe QUTYDP, N300pakKEHHBIX|
Ha KJIeT4aToi Oymare

3.8 [Tonp30BaThCSI OCHOBHBIMU METPHUYECKUMH €IMHUIIAMHI W3MEPEHUS JIJTHHBI,
TUTOIIAH; BEIPAXKaTh OJTHU €TUHUIIBI BETMYUHBI Yepe3 APyTHUe

3.9 Pacno3naBate mapamnenenunen, KyO, HCIOIb30BaTh TEPMUHOJIOTHUIO:
BeplIMHA, pedpo, TIpaHb, HU3MEPEHHs;  HAXOAUTb  HM3MEPEHHS
napajuienenuneaa, kyoa

3.10 Boruncnare 00bEM Ky0Oa, mapajiesienurena no 3aJaHHbIM HW3MEpPEHUsIM,
M10JIb30BaThCS €IMHUIIAMU U3MEPEHUS 00bEMA

3.11 PemaTth HecnokHble 3aJayd HA U3MEpPEHHE T'€OMETPUUYECKUX BEJIMYMH B

IMPAKTUYCCKUX CUTYyalUAX

IHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA (5 KJIACC)

Kon [IpoBepsieMbli1 2JIEMEHT COIEPIKAHUS

1 HarypanbHbie ynciia u HyJb

11 Harypanbnoe uucino. Psn Hatypanbhbix uwcen. Yucno 0. M3obOpaxeHue
HATYpaJIbHBIX YMCEJl TOYKaMH Ha KOOPJAMHATHOM (YMCIIOBOI) MpsIMOiA

1.2 [lozunmonHast cucreMa cuucieHus. Pumckas Hymepauus. JlecstuuHas
CHUCTEMA CUUCIICHHSI

1.3 CpaBHeHHME HaTypaIbHBIX YHUCET, CPABHEHUE HATYPAJIBHBIX YHUCET C HYJIEM.
OKpyrJieHHE HaTypaJIbHBIX YHCET

14 CioxeHue, BBIYMTAHWE, YMHOXKCHHE U JCJICHUE HATypaJIbHBIX YHCE].
CBOWCTBO HyJIA IpU CJIOKEHUHM, CBONCTBA HYJIS M E€OUHULBI [pU
YMHOXXEHUU. [lepeMecTUTENIbHOE M COYETAaTEIbHOE CBOMCTBA (3aKOHBI)
CJIOXKEHUSI U YMHOXEHMsSI, PaCIpeIeIUMTEIbHOE CBOMCTBO  (3aKOH)
YMHOXEHUS

1.5 Hcnonb3oBanne OykB uisi 00O3HAUYEHHS HEU3BECTHOTO KOMIIOHEHTa M
3aMrcH CBOMCTB apu(METHIECKUX JCHCTBUIM

1.6 Jlenutenu W KpaTHbIE YUCHA, pa3loKeHHe Ha MHoxutenu. [Ipocteie u
coctaBHble yucia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

1.7 Crenenb ¢ HaTypaJbHbIM IOKa3aTelieM. 3alKCh 4YHUCIIa B BUAE CYMMBI
pa3psAIHBIX CIAaraeéMbIX

1.8 UucnoBoe BbIpaKEHUE. BhIUMCIEHME 3HAYEHUN YKCIIOBBIX BBIPAXKCHUM,
NOPSAOK BBITOJHEHU JEeWCTBUUA. MCmonp30BaHWE TpU BBIYUCICHHSX
NEPEMECTUTENBHOIO M COYETATEIbBHOIO CBOWCTB (3aKOHOB) CIIOKEHUSI
YMHOKEHUS, pACTIPEACIUTEILHOIO CBOMCTBA YMHOKEHHSI

2 Jpobu

2.1 [IpencraBienue o ApoOM Kak cmocoOe 3amuch 4YacTH  BEIUYHHBL

OO6bikHOBeHHbIE  ApoOu. [lpaBunbHble W HENpPaBWIbHBIE  JPOOH.
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CwmemanHast apoOb, MpEACTaBICHUE CMEIIAHHOM JIpoOu B BUJC
HEIpPaBWIBHON JpOOH U BBIJEIECHUE 1IEJION YaCTH YKcia U3 HEMPaBUIbHOM
npobu. M3o0pakenne qpobel ToukaMu Ha YMCIIOBOM MpsMOid

2.2 OcHoBHOe cBoicTBO Apodu. Cokpaiienue apooeit. [IpuBenenue apodu K
HOBOMY 3HameHaTten0. CpaBHeHue 1podeit

2.3 CnoxxeHue ¥ BblUMTaHHE JApoOed. YMHOXEHHE U JIeJIeHHe Jpooeit,
B3aMMHO-00paTHble apoOu. HaxoxkaeHue 4yacTu 1Lenoro v UeNnoro mo ero
4acTH

2.4 Hecsatuunas 3anuck aApodei. [IpencraBnenue AecsiTUUHON poOu B BUAE
0ObIKHOBEHHOU. M300paxkeHne NecATUUHBIX IPOOeH TOUKaMU Ha YHCIOBOM
npsimoidi. CpaBHEHHE JECATUUHBIX JPoOeit

2.5 Apudmerndeckue JEUCTBUS C JECATHUYHBIMU JApoOsMu. OKpyrieHue
JECTUUHBIX Apo0ei

3 Pemenue TeKCTOBBIX 33124

3.1 Pemenue TeKCTOBBIX 3a71a4 apU(PMETHUECKUM CITIOCOOOM

3.2 Pemenue nornueckux 3aaad. Pemenue 3anau nepedbopoM BceX BO3MOXKHBIX
BapuaHToB. Mcnonp30BaHUE MpHU PEIICHUH 3a/1a4 TaOJIHI] U CXEM

3.3 Pemenue 3amad, comepikamux 3aBUCUMOCTH, CBS3bIBAIOIINE BEIHMYUHBI:
CKOPOCTb, BpPEMs, PacCTOSIHUE, IIEHY, KOJIUYECTBO, CTOMMOCTh. EIUHUIIBI
U3MEpPEHUs: MacChl, 00BEMA, IEHBI, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKIy €IMHUIIAMU U3MEPEHUS KaXKI0M BEJTUYUHBI

3.4 Pemienne oCHOBHBIX 3a/1a4 Ha JpoOH

3.5 [IpencraBneHune JaHHBIX B BUIE TAOJIHUII, CTOJIOYATHIX JUATpPAaMM

4 Harnsanas reomerpust

4.1 Harnsnuele npeacrabineHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
OTpE30K, JIyY, yroJ, JJoMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT. YTOJ.
[IpstMoOiA, OCTpBIN, TYIIOM U PA3BEPHYTHIN YTIJIIbI

4.2 JlniHa oOTpe3ka, METPUYECKHME EOWHUIBI JUIMHBL [[rHA JIOMaHOW,
NEPUMETP MHOTOYTOJIbHUKA. MI3MepeHne U moCTpOEHUE YIII0B ¢ TOMOIIBIO
TpaHCIOPTHUPA

4.3 Harnsanele npencraBineHus o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
OpSMOYTOJIbHUK, KBaJIPAT, TPEYTOJIbHUK; O PaBEHCTBE QUTYD

4.4 N3o6paxkenue ¢uryp, B ToM umucie Ha kierdatoir Oymare. Iloctpoenue
KOH(UTYpaIMii W3 YacTed NpsSMOHM, OKPY>KHOCTH Ha HEJIMHOBAHHOU H
KieryaTo Oymare. lcmonp3oBaHHWE CBOWCTB CTOPOH H  YIJIOB
OpsIMOYTOJIbHUKA, KBaApaTa

4.5 [Inomanp MOpPAMOYrOJIbHUKA M MHOTOYTOJBHUKOB, COCTaBIEHHBIX W3
OpSMOYTOJIBHUKOB, B TOM uwucie (uryp, u300pak€HHBIX Ha KJIETYaToOH
Oymare. Equanibl n3MepeHus miomaam

4.6 Harnsanele  mpeacTtaBieHUss O MPOCTPAHCTBEHHBIX  (urypax:

MPSIMOYTOJIBHBIA Mapajuienenunen, KyO, MHOrorpaHHuku. M3o0paxenue
MPOCTEUIINX MHOTOrpaHHUKOB. Pa3BEépTkn Kyba u mapasuienenurnesa.
Co3znanue Mojieneil MHOrOrpaHHUKOB (U3 OyMaru, IpOBOJIOKH, MIACTUIINHA
U APYrUX MaTepUasoB)
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O0BEM MPSAMOYTOIBHOTO Mapajuienenuneaa, kKyoa. EquHuinbel usmMmepenus
00bEMa

IMPOBEPSIEMBIE TPEBOBAHHUSI K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOHN ITIPOI'PAMMBI (6 KJIACC)

Kon [IpoBepsieMble npeMETHBIE pe3yIbTaThl OCBOSHUSI OCHOBHOM
MIPOBEPSIEMOT 00pa3oBaTenbHON TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
0 pe3yJibTaTta
1 Uwuca v BBIYUCIICHHUS
1.1 3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IUYHBIMH BUJAMU YUCEI U
croco0aMM MX 3aMUCH, MEPEXOAUTD (€CIH 3TO BOZMOXKHO) OT OTHON (pOpMBI
3aIIMCH YUCIIA K IpyTrou
1.2 CpaBHHMBaTh M yHNOPSAAOYMBATH LEJbIE 4YHCIA, OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, CPABHUBATH YKMCJIA OJTHOTO U PA3HBIX 3HAKOB
1.3 BrInonHsATh, codeTass yCTHbIE W MUChbMEHHBIC MPUEMBI, aprU(PpMETHUECKUE
JNEUCTBUS C HATypalbHBIMH M IEJbIMH YHUCJIaMH, OOBIKHOBCHHBIMH U
JECATUYHBIMH JIPOOSIMH, MOJIOKUTEILHBIMU U OTPHUIIATSIIbHBIMUA YUCTIAMHU
1.4 BbluucisaTe 3HAUEHWS YHUCIIOBBIX BBIPAKEHUU, BBITIONHATH MPUKHUAKY H
OIICHKY pe3yJbTaTa BBIYHMCIICHUM, BBITIOJHATH MPEOOpa30BaHUS YHCIOBBIX
BBIPKCHHI Ha OCHOBE CBOMCTB aprU(PMETHUCCKUX JTCUCTBUI
1.5 OKpyrisTh 1eNble YUClia U JIeCATUYHBIE APOOU, HAXOAUTh MPHUOIMKEHUS
qucell
1.6 CoOTHOCUTH TOYKY Ha KOOPIMHATHOM MPSIMOM C COOTBETCTBYIOIIMM €if
YUCIOM M M300pakaTh 4YHUCJIa TOYKAMHU HA KOOPAWHATHOW TMPSIMOH,
HaXOAUTh MOAYJIb UMCIa
1.7 COOTHOCUTH TOUYKY B MPSIMOYTOJILHON CUCTEME KOOPJIMHAT C KOOPAUHATAMH
ATOM TOUKHU
1.8 OKpyTIaTh HeNble YKciia U JACCITUYHBIC APOOH, HAXOAUTHh MPHUOIMKCHUS
qucel
2 UrcnoBbie 1 OYKBEHHBIE BBIPAKCHHSI
2.1 [TornmaTth 1 ynotpeOasiTh TEPMUHBI, CBSI3aHHBIE C 3aMKUCHIO CTETICHU YHCIA,
HaXOAWTh KBaApaT W KyO0 4dKcla, BBIYUCIATH 3HAYEHUS YHUCIOBBIX
BBIPAXKEHHI, COEpKAIINX CTEIICHU
2.2 [Tonb30BaTbcs MpU3HAKAMU JETUMOCTH, PACKIaIbIBATh HATYPAJIbHBIC YHCIIA
Ha IPOCThIE MHOYKUTEIN
2.3 [Tonp30BaThcs MacmTaboM, COCTABIIATH MPOMOPIIAN U OTHOIIICHUS
2.4 Ucnonws3oBarh  OykBbl 111 OOO3HAUEHUs  YUCEN MpU  3aIlUCU
MaTeMaTUYECKUX BBIPAKEHUHN, COCTABJISATH OYKBEHHBIE BBIPDAXKECHUS U
(bopMyITbI, HAXOUTh 3HAYCHUSI OYKBEHHBIX BHIPDAKCHUN
2.5 HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA
3 Pemenne TeKCTOBBIX 3a1a4
3.1 Pemiate MHOrOIIAaroBble TEKCTOBBIE 33/1a4U ApU(PMETHUECKHUM CIIOCOOOM
3.2 Pemiate 3amaum, CBsI3aHHBIE C OTHOILIEHUEM, MPOMOPIMOHATIBLHOCTHIO
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BEJIMYUH, MPOLIEHTaMHM, peIllaTh TPU OCHOBHBIC 3a/laud Ha JApoOH U
MPOLICHTHI

3.3 Pemate 3amauu, copepskaliye 3aBUCUMOCTH, CBS3BIBAIOIIUE BEITUYUHBI:
CKOpPOCTb, BpEMsl, pacCTOSHHME, LIEHY, KOJMUYECTBO, CTOUMOCTD,
IPOU3BOJUTENILHOCTD, BpeMsl, 00BEM pabOThl, UCTIOIB3Ys apUPMETHUECKHE
NEUCTBUSI, OLEHKY, NPUKHUIKY; I0JIb30BATbCS EIWHULAMU H3MEPEHUs
COOTBETCTBYIOIIUX BEJIMYUH

3.4 CocTaBisiTh OyKBEHHBIE BHIPAXKEHUS 110 YCIOBUIO 33]aUH

3.5 N3Bnekaty uHbOpMaInio, MpeACTaBICHHYIO B TaONMWIax, Ha JMHEHHOM,
CToN0YaToil  WAM ~ KPYroBOW  JAWarpamMmax,  HHTEPIPETHPOBATH
NpeCTaBICHHBIC TaHHbBIC, UCIIOJIH30BATh JaHHBIC TIPU PEIICHUH 33134

3.6 [IpencraBnsaTe MHGOPMALIKIO C TOMOILBIO TA0JIULI, TUHEHHON U cTONOYATON
JararpaMm

4 Harnsiaas reometpust
4.1 [TpuBoaNTE MPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHUpPA, UMEIOMNX (OpMY

U3YYECHHBIX TE€OMETPUYECKUX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYD,
IPUMEPHI PaBHBIX U CHMMETPUYHBIX Uryp

4.2 N300paxkaTh C€ TIOMONIBIO IUPKYJS, JHMHEWKH, TpaHCHOpPTHpa Ha
HEJIMHOBAHHOM M KJIeT4aTol Oymare M3y4eHHbIE IIOCKUE TEOMETPUYECKHE
burypsl U KOHQUrypaluu, CAMMETPUYHbBIE PUTYPbI

4.3 [lonb3oBaTbcs  reOMETPUUECKMMM  TOHSITHSIMH:  PaBEHCTBO  (uryp,
CUMMETPUS; UCTIOIH30BaTh TEPMUHOJIOTUIO, CBSI3AHHYIO C CUMMETpPHEHN: OCH)
CUMMETPUH, [IEHTP CUMMETPUHU

4.4 Haxonuth BENWYMHBI YIJIOB HU3MEPEHHEM C IOMOIIBIO TPaHCIOPTHUPA,
CTPOUTH YIJIbI 33JaHHON BEJIMYMHBI, MOJIb30BAThCS IPU PEIICHUM 3aJad
rpajyCHOM MEPOH YIJIOB, PACIlO3HABaTh HA YEPTEkKaxX OCTPBIM, MPIMOH,
pPa3BEPHYTHIN U TYNIOW YIJIbI

4.5 BprauciaTe UIMHY JIOMaHOW, MEPUMETP MHOTOYTOJBHHKA, IT0JIb30BATHCS
€AVHULIAMU WU3MEPEHUS [UIMHBI, BBIPAXKAaThb OJHU EIMHULBI HW3MEPEHUS
JUIMHBI 4epe3 Apyrue

4.6 Haxomuth, ucnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY
JIBYMsI TOUKaMH, OT TOYKH JI0 ITPSIMOM, JUIMHY IIYTH HA KBAJAPATHOU CETKE
4.7 Beruncnare mimomans (Guryp, COCTaBICHHBIX U3 MPSMOYTOJBHUKOB,

UCIIONB30BaTh pa3OuMeHue Ha MPSIMOYTOJbHHUKH, HA paBHBIE (QUTYpHI,
JOCTpauBaHUE A0 MPSIMOYTOJIbHUKA, ITOJI30BATHCS OCHOBHBIMU €AUHUIIAMU
U3MEPEHNS IUIOIIAIN, BBIPAXKATH OJHU EAWHMIBI WU3MEPEHUS IUIOIIAAN

qyepes3 Apyrue

4.8 Pacno3HaBaTh Ha MOAENAX U U300PAKEHUAX MUPAMHUIY, KOHYC, LHIUHAD,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BeEplIMHA, pPeOpo, TpaHb, OCHOBAHHE,
pa3BEPTKA

4.9 N300pakaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIbHBIN MapaslieIeTHIe]]

4.10 Boluucasate 00BEM  OpSIMOYTOJBHOTO  Mapajulienenunena,  Kyoa,
10JIb30BaThCSl OCHOBHBIMH €IMHUIIAMU U3MepeHusi 00bEMa

4.11 PemaTe Hecn0XHBIE 3aa4M HA HAXOXKJICHUE T€OMETPHUYECKUX BEJIUYHMH B
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‘HpaKTI/I‘IGCKI/IX CUTyaluax

HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA (6 KJIACC)

Kon [IpoBepsieMblii 3JIEMEHT COEPIKAHUSA
1 HarypanbHbie uncia
1.1 Apudmernyeckue JeHCTBUSA ¢ MHOTO3HAYHBIMU HATypajIbHBIMU YHCIaAMHU.
UuclioBble BhIpaXXEHUs!, MOPSAIOK JEHCTBUM, UCIIOJIb30BaAHHE CKOOOK.
Hcnons3oBanue mpu BHIYUCICHUSX IEPEMECTUTEIIHHOTO U
COYETATENIbHOTO CBOMCTB CIIOKEHUS M YMHOXKEHHUsI, paclpeAeTUTeIbHOTO
CBOMCTBA YMHOXKECHHUS
1.2 OkpyriieHHe HaTypaJIbHBIX YUCEI
1.3 JlenuTenu v KpaTHbIE YKCIia, HAMOOIBITUNA OOIINI ACIUTENb U
HauMeEHbIIIee olI1ee KpaTHoe. J[emMMOoCTh CyMMBI U TIPOU3BEACHUS
14 Jlenenue ¢ ocTaTkoM
2 Hpobu
2.1 OOGbIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO APOOH, COKpalieHue 1pooeii.
CpaBHeHUE 1 yHopsIouYnBaHue Apodei
2.2 Pemrenre 3a1au Ha HAXOXKIGHUE YAaCTH OT IEJIOTO U 1IEJIOTO IO €ro YacTH.
JIpoOHOE YuCciI0 Kak pe3yabTat JeIeHUs
2.3 [IpencraBnenne necATUIHON IpoOU B BUJIe OOBIKHOBEHHOM ApoOHU U
BO3MOXKHOCTD IMPECTaBICHUS] OOBIKHOBEHHOU ApOOU B BUE JAECITUUHON
2.4 JlecsiTuunble APOOH U METpUYeCcKas cucteMa Mep. ApudmeTruieckue
JIEUCTBUS U YHCIIOBBIE BBIPAXKEHUSI C OOBIKHOBEHHBIMU U JECATUUHBIMU
TpoOsIMU
2.5 OtHomienue. Jlenenue B TaHHOM OTHOIIEHUH. MaciiTal, mponopius.
[IprmMeHneHne nponopuuii Npu PeUICHUH 3a1a4
2.6 [TonsiTue npoueHTa. BeiunciieHre NpoLEeHTa OT BEIUYHHBI U BEJIMYUHBI 110
e€ mporeHTy. BripaxkeHre mpoIeHTOB AECITHUHBIMU Apo0siMu. Pemenue
3a/1a4 Ha MPOLEHTHI. BbIpa)keHne OTHOIIEHUSI BEJIMYMH B MPOLIEHTAX
3 [TonoxxutenbHbIe U OTPULIATEIbHBIE YUCIIA
3.1 [TomoxxuTenbHbIE U OTpULIATEIbHBIC YKCcha. L{enbie uncna. Monynb yncna,
reoMeTpudecKas HHTepupeTanus MoayJia uncia. M3o0paxkeHue uncen Ha
KOOpJIMHATHOM npsiMoil. HucnoBble mpoMexXyTKu. CpaBHEHUE YUCET
3.2 ApudmeTrnyeckre eHCTBUSA C MOJOKUTEIBHBIMUA U OTPULIATEITLHBIMHU
yuciaamMu
3.3 [IpssMoyroJibHast cuCTEMa KOOPAMHAT Ha MIIocKocTU. KoopAnHaThl TOUKH
Ha TUTOCKOCTH, abcmmcca u opaunara. [loctpoenue Touek u ¢puryp Ha
KOOPJIMHATHOM TNTIOCKOCTH
4 bykBeHHBIE BBIpAXKEHUS
4.1 [Ipumenenue OyKB JJ1sl 3alTUCHU MAaTEMaTUYECKUX BbIPAXKEHUN U

npeoxxennit. CBolicTBa apupMeTUUECKUX JeUCTBUI. BykBEeHHbIE
BBIPAYKECHHS 1 YMCIIOBBIE MIOJICTAHOBKU. byKBEHHbBIE paBEHCTBA,
HAXO0X/JCHHE HEU3BECTHOIO KOMIIOHEHTA
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4.2 ®opMyiibl, GOpMyIIbI IEPUMETPA U IJIOLIATU IPSIMOYTOJIbHUKA, KBAAPATa,

o0béMa nmapajuienenumnena u kyoa
5 Pernrenne TeKCTOBBIX 3a1a4

5.1 Pemenue TeKCTOBBIX 3a/1a4 apu(PMETUUECKUM CIIOCOOOM

5.2 Pemienne nornveckux 3amad. Pemenue 3anau nepebopom Beex
BO3MO>KHBIX BAPUAHTOB

5.3 Pemienue 3amau, copeprkaiux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BETMYNHBI:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTEIHLHOCTD, BpeMsi, 00bEM padoThl. EquHUIIBI H3MEpeHUs:
MaccChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHH, CKOPOCTH. CBS3b MEXY
eMHUIIAMHU U3MEPECHUS KaXKJI0H BETUYUHBI

5.4 Pemenue 3a1a4, CBSI3aHHBIX C OTHOLLIEHUEM, MTPONOPIIMOHATIBHOCTHIO
BEJIMYUH, MTPOIICHTaAMU; PEIlIEHHE OCHOBHBIX 3aJ1a4 Ha IPpOOU U MPOIEHTHI

5.5 OueHka U NpUKUIKA, OKpyTriaeHue pe3ynbrata. CoctaBiaeHne OyKBEHHBIX
BBIPQYKEHUH 10 YCIOBHIO 3a/1a4H.

5.6 [IpencraBienne JaHHBIX ¢ TOMOIIBIO TA0IUI U Auarpamm. CrondyaTsie
nuarpamMMbl. UTeHHe KPYroBbIX JHarpaMm

6 Harnsgnas reomerpus

6.1 Touka, mpsimasi, OTpe30K, JIyd, yroJ, JoMaHasi, MHOTOYT'OJIbHUK,
YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT

6.2 B3aumHoe pacronoxeHue AByX MPsIMBbIX Ha MJIOCKOCTH, MapaJlieIbHbIe
npsiMbl€, IEPIEHANKYIISIPHBIE TPSIMbIe

6.3 N3mepenue pacCTOAHMI: MEXTY JBYMSI TOUKAMH, OT TOYKH JI0 MPSIMOH,
JUTMHA MapUIpyTa Ha KBAaJPATHOU CETKE

6.4 W3mepeHure 1 MoCTpoeHue yriioB C MOMOIIbIO TPAHCTIOPTHPA

6.5 Bubl TpeyroabHUKOB: OCTPOYTOJIBHBIN, TPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHHMIA

6.6 UeTblp€XyronbHuK. [IpsIMOyronbHUK, KBapAT: UCIIOJIB30BAHNE CBOWCTB
CTOPOH, YIJIOB, TUAroHaJIeH

6.7 N3o0paxenne reoMmeTpuyeckux (PUryp Ha HEIMHOBaHHOM Oymare ¢
UCIIOJIb30BAHUEM LUPKYJIS, TUHEUKH, YTOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha KIeT4aTol Oymare

6.8 [lepuMeTp MHOTOYTOJIBHUKA

6.9 [TonsiTue Tuomanau GUrypsl, EAUHUIBI U3MEPEHHS TUIOIIA/IH.
[Tpubnuxénnoe n3mMepeHue mwiomanu Guryp, B TOM 4uciie Ha KBaJIpaTHOM
CETKE

6.10 [Tpubnux€nHoe M3MEepeHne IITMHBI OKPYKHOCTH, TIOMAIN Kpyra

6.11 CummMmetpusi: IeHTpalibHasl, oceBas U 3epkaibHas. [loctpoenue
CUMMETPHUYHBIX (PUTYD

6.12 Harnsnabie penctaBaeHus 0 MPOCTPAHCTBEHHBIX (DUTYpax:

napajieienune 1, Kyo, mpu3ma, mupaMu/ia, KOHYC, IUIUHAP, Tap U
cthepa. M3oOpaxkenue npocTpaHCTBEHHBIX puryp. [Ipumepst pazBEépTok
MHOTOTPaHHHUKOB, IIJIMHPA 1 KoHyca. Co3manne Mojienen
MIPOCTPAHCTBEHHBIX (hUryp (13 Oymaru, npoBOJIOKH, MJIACTUINHA U JPYTUX
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MaTepHaioB)

6.13 [TonsiTue 00BEMa, enUHUITBI U3MepeHust 00bEMa. OOBEM MPIMOYTOJIBHOTO
napajenenunena, Kyoa

ITPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOHN ITPOI'PAMMBI (7 KJIACC)

Kon [TpoBepsieMbIe IPEAMETHBIC PE3YIIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs
pe3yabpTaTa
1 Uwcia v BEIYHCIICHUS
1.1 BBITIOJIHATH, cOYETasl YCTHBIC M MHUChbMEHHBIC MPUEMBI, apu(pMETHICCKHUE
JEHCTBUS C PAIMOHATBLHBIMH YHCIaMHU
1.2 HaxoauTh 3HaYEHUST YHCIIOBBIX BBIPAKCHHH, IPUMEHSATH pa3HOOOpa3HbIC

CIIOCOOBI M HpI/IéM]'::I BBIUMCJICHUS 3HAYCHUM I[pO6HBIX BBIpa)KCHHﬁ,
COACPIKAININX OOBIKHOBEHHBIE U ACCATHUYHBIC }IpO6I/I

1.3 [lepexoauTs OT oOnmHOM  (opMBI  3amuMcH  4uced K  JIPYroi
(mpeoOpa3oBbIBaTh  ACCATHYHYIO  JIpoOb B OOBIKHOBEHHYO,
OOBIKHOBEHHYI0O B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUUYHYIO TPOOBb)

1.4 CpaBHHUBATH U YIOPSIOYHBAThH PAlIMOHAJILHBIE YUCIIA
1.5 OKpyrasaTh yucia
1.6 BbIONHATS TPUKUAKY W OLEHKY pe3yjbTaTa BBIYMCICHUN, OIEHKY

3HAYCHUM YHCIOBBIX BBIp&)KCHHfI. BrinmoaHsaTh I[GﬁCTBPIH CO CTCIICHAMU C
HAaTypaJIbHBIMHU ITOKA3aTCIIIMHA

1.7 [IpyuMeHAT, NOpPU3HAKU JEIUMOCTH, PAa3JIOKEHUE Ha  MHOXUTEIU
HAaTypaJbHbBIX YUCEII

1.8 PemaTe npakTUKO-OPUEHTUPOBAHHBIE 3aJ1a4, CBSI3AHHBIE C OTHOLLIEHUEM
BEJINYMH, MIPONIOPLIMOHATIBHOCTBIO BEJINYVH, IIPOLICHTAMU,

WHTEPIIPETUPOBATh PE3YJIbTAThl PELICHUS 3aa4y ¢ YYETOM OTPAHUYECHHU,
CBSI3aHHBIX CO CBOWCTBAMH PAacCMAaTPUBAEMBIX OOHEKTOB

2 AnreOpandecKkue BhIpaKEHUS

2.1 Hcrnonp3oBaTh  anreOpandyeckyrd  TEPMHHOJOTHIO W CHMBOJUKY,
NPUMEHSTH €€ B IPOIlecce OCBOCHHS Y4eOHOT0 MaTepuasa

2.2 HaxonuTe 3HadeHNs] OYKBEHHBIX BBIPAKCHUH MPHU 3aJaHHBIX 3HAUCHUAX
epeMEHHBIX

2.3 BeimosHAT  TIpeoOpa3oBaHUs  IIEJIOTO  BBIPAXKEHUS B MHOTOYJICH
IPUBEICHUEM MOJJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

2.4 BBITIOJTHATS YMHOKEHHE OJHOYJICHA HAa MHOTOYJIEH M MHOTOYJIEHA Ha
MHOTOWIEH, TNPUMEHATh (OPMYJIBl KBajJpaTa CYMMBI H KBajpaTa
Pa3HOCTH

2.5 OCyIecTBIATh Pa3IOKCHNE MHOTOWICHOB HA MHOXKHUTEIH C MOMOIIBIO

BBIHECEHHUS 32 CKOOKHM OOIIEro MHOXHUTENsS, TPYNIUPOBKHU ClIaraeMbiX,
MpuMeHeHUs1 (HOPMYJT COKPAIIEHHOTO YMHOKEHUS
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2.6 [IpuMensaTs mpeoOpa3oBaHWs MHOTOWICHOB JJISI PEIICHUS Pa3THUYHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX IPEJAMETOB, U3 peaIbHON MPAKTUKU
2.7 Hcnosp30BaTh CBOWCTBA CTEIEHEHW C HATYpaJbHBIMMU [OKA3aTEIAMU IS
peoOpa3oBaHs BhIPAKEHUM
3 YpaBHEHUS! U HEPABEHCTBA
3.1 PemaTe JiMHENHBIE YpAaBHEHUS ¢ OJHOW IEPEMEHHOW, IPUMEHSS PABUJIA
nepexo/ia OT UCXOAHOTO YPaBHEHMsSI K PaBHOCWIBHOMY eMmy. [IpoBepsTh,
SABJISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [IpumeHsaTh rpaduueckre METO bl PU PEIICHUH JIMHEHHBIX YpaBHEHUHN U
UX CUCTEM
3.3 [lonOupaTh mpuMepsl Map 4uces, ABIAIONIMXCA PEIICeHUEM JMHEHHOIO
ypaBHEHUS C IBYMS IEPEMEHHBIMHU
3.4 Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpauK JMHEHMHOrO ypaBHEHHS C
NBYMsI TIEPEMEHHBIMU; TOJB3YsICh TrpadUKOM, MPUBOIUTH MPUMEPHI
pelieHns ypaBHCHUS
3.5 Pemiath cucTembl IBYX JIMHEHHBIX YPaBHCHUHN C IByMs TIEPEMEHHBIMU, B
TOM 4ucie rpadhuyecKku
3.6 CocTaBisaTe M pemiaTh JIMHEWHOE ypaBHEHUE WIIM CUCTEMY JIMHEWHBIX
YPaBHEHHI MO YCJIOBHIO 3a/ladyd, UHTEPIPETUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 3aJ1a4¥l MOJYyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKIIHU
4.1 N300paxkaTb Ha KOOPAMHATHOM TMPSMOW TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpJIMHATaM, JYy4Yd, OTpPE3KH, HHTEpPBAJIbl, 3alUCHIBAThH
YHCJIOBBIE MPOMEKYTKHU Ha alNreOpandyeckoM si3bIKe
4.2 OTMeuaTb B KOOPAMHATHOM IUIOCKOCTH TOYKA IO  3aJaHHBIM
KOOpJHHATaM
4.3 CrpouTts rpaduku muHEHHbIX QyHKIUHA. CTpouTh rpaduk GyHKIHH Y=|X|
4.4 OnucpiBaTh C TOMOIIBI (YHKIIUHA HW3BECTHBIE 3aBUCHUMOCTH MEXTY
BEJIMUMHAMH: CKOPOCTb, BpEMS, pACCTOSIHUE, LIEHY, KOJUYECTBO,
CTOMMOCTbH, ITPOU3BOIUTEILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTe 3HaueHne QyHKIMH 10 3HAYEHUIO e€ apryMeHTa
4.6 [lonumate  rTpaduueckwii  crmoco®  TPEACTABICHUS U aHAIHW3a
uHpOpMAINK, W3BJIEKaTh H HWHTEPIPETUPOBATH HHPOPMALUIO U3
rpadKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEN
5} BepossTHOCTB M cTaTUCTHKA
5.1 Uwurate mH(OpMAINIO, MPEACTABICHHYI0 B TaOJHWIaX, Ha JUarpaMmmax,
OpeACTaBIsATh JaHHbIE B BHAE TaOJWll, CTPOUTh JAHArpPaMMBbI
(cronOukoBbIe (CTOMOYATHIE) 1 KPYTOBBIC) IO MAaCCUBAM 3HAYCHUN
5.2 OnuchlBaTh W HHTEPIPETUPOBATH PpPEANbHBIE UHUCIOBBIE JIaHHbIE,
peACTaBJICHHbIE B TA0IMIAX, HA AUarpamMmax, rpadukax
5.3 Hcnonp30BaTh AJsl ONMUCAHUS JAHHBIX CTATUCTHYECKUE XapaAKTEPUCTUKHU:
cpenHee apudmernyeckoe, MeaMaHa, HaWOOJbIIEEe W HaUMEHBIIEE
3HA4YEeHUSs], pa3Max
5.4 MMeTh npencTaBiIeHUE O CIYyYalHOM M3MEHYMBOCTH HAa IPUMEPAX IIEH,
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(¢u3NUecKUX  BEJIWYUH, AHTPONOMETPUYECKUX  JAHHBIX, HMETh
[IPEICTABICHUE O CTATUCTUYECKONU YCTOUUYUBOCTH

['eomerpus

6.1

Pacrio3HaBaTh HM3yYEHHBIE T€OMETPUUECKHE (UTYpPBI, ONPEAENITh HX
B3aMMHOE paCIOJIOKEHUE, M300paxkaTh T€OMETpUYecKue (Urypsl,
BBIMOJHATh YEPTEKU 10 YCIOBHIO 3a1aud. M3MepsATh nuHelHblE U
yIJI0BbI€ BENWYMHBL. PemaTh 3a7auM Ha BBIYMCIICHHE JIJIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYMH NPEIMETOB B
peanbHON KU3HU, Pa3MEpPOB MPUPOAHBIX 00BEKTOB. Paznuuath pasmepbl
ATUX 0OBEKTOB MO MOPSIIKY BEJIUYUHBI

6.3

CTpOI/ITB YCPTCIHKHU K TCOMCTPUICCKUM 3a/[la"4aM

6.4

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJILHUKOB MPHU PEIICHUU
3a1a4

6.5

HpOBO}]I/ITB JJOTHYCCKUC PACCYIKACHUA C HNCIIOJIB30BAHUCM
I'COMCTPHUUICCKHUX TCOPCM

6.6

[lonn3oBaThes IMpU3HaKaMH1 PAaBCHCTBA IMPAMOYI'OJIBHBIX TPCYI'OJIbHUKOB,
CBOMCTBOM MCIHAaHBbI, HpOBGIIéHHOﬁ K THIIOTCHY3C IIPAMOYIOJbHOT'O
TPCYI'OJIbHUKA, B PCIICHUU T'COMCTPUUCCKUX 3a0a4

6.7

OnpenensaTe NapauieabHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpasyeT ¢ HUMHU cekymad. Onpenensrth NapajjIeNbHOCTh MPSIMBIX C
NOMOIIIBI0 PAaBEHCTBA PACCTOSIHUA OT TOYEK OJHOW NIPSIMOM A0 TOYEK
JIPYTOM TIPAMOU

6.8

Pemats 3aJa4u Ha KJIeT4aToMn 6YMaF€

6.9

[IpoBOIUTH BBHIYMCICHUS M HAXOAUTh YHUCIIOBbIE M OYKBEHHBIC 3HAUCHMUSI
YIJIOB B TE€OMETPUYECKHMX 3aJa4axX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU
[IEPECEUCHUN JIByX MapajuleNIbHbIX NpPsAMBIX  cekywien. Pemarts
IIPAKTUYECKHUE 3a7]a4M HA HAXOXKJICHUE YIJIOB

6.10

Branerp NMOHATHEM T€OMETPUUECKOTO MECTa TOYEK. YMETh ONpENesiTh
OWCCEeKTpPHUCY yIria W CEePEeAWHHBIN MEPHeHANKYIAP K OTPEe3KYy Kak
r€OMETPUUECKUE MECTA TOUEK

6.11

DopMynUPOBaATh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JuameTpa
OKPYKHOCTH, IIOJb30BaTbCS MX CBOMCTBAMHU. YMETh IPUMEHATH OTH
CBOMCTBA MPH PEIICHNHN 3a]1a4

6.12

Brnaners MoHsATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh € 1eHTp. [loap3oBaThCs (akTaMH O TOM, YTO OMCCEKTPHCHI
VIJIOB TPEYroJIbHUKA TNEPECEKAlOTCd B OJIHOM TOYKE, U O TOM, 4YTO
CEepEIUHHBIEC MEPIECHAUKYIISIPBI K CTOPOHAM TPEYTOJbHUKA NEPECEKAIOTCSA
B OJJHOU TOYKE

6.13

Biagetp TmOHATHEM KacaTelbHOM K  OKPYKHOCTH, IOJIb30BaThCS
TEOPEMOW O  NEPINCHAMKYISPHOCTH  KacaTellbHOM W pajuyca,
MPOBEIEHHOTO K TOYKE KACAHUSA
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6.14 [lonp30BaTbCs  NPOCTEUIIMMM  TI'E€OMETPUYECKMMH  HEPaBEHCTBAMHU,
MOHUMATh UX MPAKTUYECKUIA CMBICI
6.15 [IpoBOAUTE OCHOBHBIE TE€OMETPUYECKUE IIOCTPOCHUS C IOMOUIBIO

LIAPKYJISL U TUHEUKH

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA (7 KJIACC)

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna v BEIYUCIEHUS
1.1 JpoOu 0ObIKHOBEHHBIE U IECATUYHBIC, IIEPEX0] OT OJAHON (HOPMBI 3aMHUCH
npo0eii k aApyroit. [ToHsaTHE palMOHAILHOTO YUCJIa, 3alKCh, CPABHEHUE,
YIIOPSIOYMBAHKE PAITMOHATBHBIX YHCEIT
1.2 ApudmeTnyeckre IeHCTBUS ¢ pallMOHAILHBIMU YKclIaMi. Pemenue 3amay
U3 peaybHOW MPAKTUKK HA YaCTH, Ha JAPOOH
1.3 Crenens ¢ HaTypaJIbHBIM MOKAa3aTeJIEM: OMPeIe/ICHUE, TPeoOpa3oBaHue
BBIPOKCHU HAa OCHOBE ONPEACIICHUS, 3alTUCh OOJIBIIUX YUCE
1.4 [TporieHTsI, 3aMKUCh MPOLIEHTOB B BUJIE IPOOU U APOOU B BHJIE MPOIICHTOB.
Tpu ocHOBHBIE 3a7]a4M HA TIPOIICHTHI, PEIICHUE 3aa4 U3 PeaTbHOM
PAKTUKA
1.5 [TpuMeHeHne MPU3HAKOB JICTUMOCTH, Pa3I0KCHHE HA MHOKUTCITH
HATypaJIbHBIX YUCEI
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U oOpaTHast
IPOMOPLUHUOHATBLHOCTH
2 AnrebpanuecKre BhIpaKEHUS
2.1 [lepemenHbIE, YUCIOBOE 3HAUCHUE BBIPAKEHHSI C TIEPEMEHHOM.
JlommycTuMble 3HAYCHHS IEPEMEHHBIX
2.2 [IpencraBnenne 3aBUCUMOCTH MEXK/Ty BETUUYUHAMH B BUE (DOPMYIIHIL.
Brruncienus no dhopmynam
2.3 [Ipeobpa3oBanne OYKBEHHBIX BBIPaKEHUH, TOKICCTBEHHO PaBHBIE
BBIPAYKEHUS
2.4 CBoiicTBa CTENIEHU C HATYpaJIbHBIM I1OKA3aTeJIeM
2.5 OnHouneHsl 1 MHOrowieHsl. CtereHs MHOTOWIeHA. CloKeHue,
BBIUWTAHNE, YMHOKEHHE MHOTOYJICHOB
2.6 @opMyIIbl COKPAIIEHHOTO YMHOKEHHUS: KBaJIpaT CYMMBI U KBaJipaT
paznoctu. opmyna pa3HOCTH KBaIpaToB. Pa3noskeHre MHOTOYICHOB Ha
MHOKHTEITN
3 YpaBHeHus
3.1 VYpaBHEeHUE, KOPEHb YpaBHEHUS, MTpaBuiIa MPeoOpa3oBaHMs ypaBHEHUS,
PaBHOCWJIBHOCTH YpaBHEHUI
3.2 JIuneliHoe ypaBHEHHE C OJJHON EPEMEHHOM, YUCTIO KOPHEH JIMHEITHOTO
YPAaBHEHUS, PEIICHUE JINHENHBIX YPAaBHCHUN
3.3 CocrapieHre ypaBHEHUH O YCIOBHUIO 3aJ1aul. PelieHne TeKCTOBBIX 3a1a4
C MOMOIIBIK YPaBHEHUN
3.4 JluHeitHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U €T0 Tpaduk
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3.5 Cucrema qByX JIMHEMHBIX YPABHEHUI C IBYyMs NIEpEMEHHBIMU. Penienue
CUCTEM YpaBHEHHUI cr1ocoOOM nocTaHOBKU. [IpuMepsl perienus
TEKCTOBBIX 33/1a4 C OMOIIBIO CUCTEM YPABHEHUIN

4 Koopnunatel u rpapuku. OyHKIMU

4.1 KoopaunaTta Touku Ha npsMoun

4.2 UuclioBble MPOMEXYTKH. PaccTosHre MEX 1y IBYMs TOUKaMU
KOOPAMHATHOU IIPSIMOU

4.3 [IpsimoyroiibHas cucrema koopauHat, ocu Ox u Oy. Abciucca u
OpAUHAaTa TOYKUA HAa KOOPJIMHATHOMN MIOCKOCTH

4.4 [Tpumepsl rpadukoB, 3aJaHHBIX (hopMyiaMu. UTeHue rpaduKoB peanbHbIX
3aBUCUMOCTEH

4.5 [Tonsitue dynkuuu. ['paduk dynkuuu. CroiicTBa GyHKIUN

4.6 Jluneitnas dynkuysi, e€ rpaduk. ['paduk pyHkimun y=|X|

4.7 ['padpuueckoe perieHre TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX
YpaBHECHUH

5 BeposiTHOCTD U cTaTUCTHKA

5.1 [IpencraBnenne naHHBIX B BUJIE TaOJIUII, TUarpaMM, rpad)uKoB.
3anonaHeHue Tabaul, YTeHWE U TOCTPOEHUE AUarpaMm (CTOIOMKOBBIX
(cronbyaThiX) ¥ KPYroBbIX). UTeHue rpadKoB peanbHbIX MPOIIECCOB.
W3Bneuenne nHdopmaluu U3 quarpaMM 1 TaOJIHIL, UCTIOIb30BaHUE U
MHTEpIpeTals TaHHBIX

5.2 OnucaTenbHas CTAaTUCTHKA: CpeiHEEe apu(MeTHUIecKoe, MeJuaHa, pa3max,
HauOOoJbIIee U HAMMEHbIIIEe 3HAaUeHHsI HA0Opa YMCIIOBBIX TAHHBIX.
[Iprmepsl ciiydalHON U3MEHYHUBOCTH

5.3 Cry4aitHbIi KCIIEpUMEHT (OIIBIT) U CIy4yaiiHOe COOBITHE. BeposSTHOCTD U
gacToTa. Posib MaoOBEpPOATHBIX M MPAKTHYECKHU JTOCTOBEPHBIX COOBITHIA B
npupojie U B oO1IecTBe. MoHeTa U urpajgbHasi KOCTh B TCOPUU
BEPOSITHOCTEN

5.4 I'pad, Bepuuna, pebpo. Crenensp Bepimuubl. Yucio pédep u cymmapHas
crenieHb BepmuH. [Ipeacrasnenne o cBa3HocTH rpada. Llenu u muKIIbL.
[TyTtu B rpadax. O6xox rpada (siinepoB myTs). [IpencraBienue 06
opueHTupoBaHHOM rpade. Pemenue 3amad ¢ momompo rpadoB

6 ['eomeTpus

6.1 Hauanbabie nonssTus reomerpun. Touka, npsimasi, OTPE30K, JIyd. YTOIL
Bune! yrinos. BeprukanbHbie U CMEXHBIE YIibl. bruccekTpuca yria.
JlomaHast, MHOroyroiapHuK. [lapamiensHOCTh U EPIEHAUKYISIPHOCTD
PSIMBIX

6.2 Cummerpuunbie purypbl. OCHOBHbBIE CBOMCTBA OCEBOM CUMMETPUH.
[TprMepsl CHMMETPUH B OKPYKAIOILEM MHUPE

6.3 OCHOBHBIE TIOCTPOEHHUS C TOMOILBIO UPKYJIA U JTUHEHKH. TpeyrojbHUK.
BricoTa, MennaHa, OMcCeKTprca, MX CBOMCTBA

6.4 PaBHOOeIpeHHbIN 1 PABHOCTOPOHHUHN TpeyroiabHUKU. HepaBeHCTBO
TpEeYroJbHUKA

6.5 CaoiicTBa U NpU3HAKU paBHOOEIPEHHOT0 TpeyrojabHuka. [IpuzHaku
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PABEHCTBA TPEYTOJIBHUKOB

6.6 CBolICTBa 1 NPU3HAKU MAPAIIENBHBIX NPAMBIX. CyMMa yrioB
TpeyrojibHUKa. BHENIHUE yIiibl TpEyrojabHUKa
6.7 [IpssMOyTONIBHBIN TPEYTOABHUK. CBOMCTBO MEIMAHbI IPSMOYTOJIBHOTO

TpeyroJjibHUKa, IPOBEAEHHON K runoTenyse. IIpu3Haku pasescrsa
IIPSAMOYIOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYrOIbHBIA TPEYTOIBHUK C YITIOM
B 30°

6.8 HepaBeHcTBa B reoMeTprn: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 0OJIbIlIeM YIJie ¥ OOJIbIIeH CTOpOHE
TpeyrojbHUKa. [lepreHauKyIsp U HAKJIOHHAS

6.9 ['eomeTpuueckoe MecTo Touek. buccekrpuca yria u cepeIuHHbBIHI
NEePIEHANKYJIISP K OTPE3KY KaK TeOMETPHUECKHUE MECTa TOUEK

6.10 OKpyXHOCTb U KpyT, XOp/ia U IMaMeTp, UX cBoWcTBa. B3auMHoe
PacIIONOKEHHE OKPYKHOCTH U npsaMoii. KacarenbHas u cekymas K
OKPYKHOCTH

6.11 OKpyXHOCTb, BIIMICaHHAs B yroJ. BrincanHas u onvucaHHasi OKPY>KHOCTU
TPEYroJibHUKA

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI 8 KJIACCA

Kon IIpoBepsieMbie peAMETHBIEC PE3YJIbTAThl OCBOCHUS OCHOBHOM
IPOBEPSEMOT 00pa3oBaTeILHOM TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
0 pe3ysbTata

1 Ypciia 1 BEIYUCICHUS
1.1 Hcnonb3oBaTh Ha4YJIbHBIE TTPECTABICHUSI O MHOXECTBE JEUCTBUTEIIBHBIX
quces U1 CpaBHEHUS, OKPYTJICHHUS ¥ BEIYUCIICHUN, N300pakaTh
JIECTBUTEIIBHBIE YACJIAa TOYKAMHU HA KOOPAUHATHOW IIPSAMOM

1.2 [TpumeHsATh TOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCTIOJIb3YS MPU HEOOXOANUMOCTU KAIbKYJIISATOP,
BBITIOJHSATH MTPeo0pa30BaHUs BBIPAKECHHH, COJEPIKALUX KBAIPATHBIC
KOPHH, UCITOJIb3Ysl CBOMCTBA KOPHEU

1.3 Hcnonp30BaTh 3aTUCH OOJIBITUX U MAJIBIX YHCEIT C TIOMOIIBIO JECATUIHBIX

npoOeii u creneHeit yucna 10
2 AnreOpandecKkue BbIpaKEHUS

2.1 [TpuMeHSTh TOHITHE CTETICHH C IEJIBIM TIOKa3aTeJIeM, BBITOHATh
npeoOpa3oBaHMs BEIPAKECHUN, COIEPKAIINX CTETICHHU C IIEJIBIM
MIOKa3aTeJIeM

2.2 BBITIOTHATE TOXIECTBEHHBIC TPEOOPAa30BAHUS PAIIHOHATBHBIX BRIPAKESHUH
Ha OCHOBE MMPaBWJI JCHCTBUI HAJl MHOTOWICHAMH U alIreOpandecKUMHU
TPOOSIMHU

2.3 PackiaipIBaTh KBaJIPATHBIN TPEXUICH HA MHOKHUTEIH

2.4 [TpuMeHSTh TPeoOpa30BaHUs BEIPAKESHUH JIJIST PEIICHUS Pa3IMIHbBIX 33]1a9

N3 MAaTCMAaTHUKH, CMCXKHBIX ITPECAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH
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YpaBHEHHUs M HEPABEHCTBA

3.1

Pewrats nuHeliHbIE, KBaIpaTHBIE YPABHEHUS U PALIMOHAIBHBIE YPaBHEHMUS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMU

3.2

IIpoBOANUTE IPOCTEUILINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHUI,
B TOM YHUCJI€ C MPUMEHEHUEM IrpaduuecKuX Npe/ICTaBICHUN
(ycTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMA YPABHEHUHN pEILICHUS,
€CJIM UMEET, TO CKOJIbKO, U ITPOYEE)

3.3

[TepexonuTh OT cIOBeCHOU (POPMYITUPOBKH 3aJ1auu K €€ aire0pandeckon
MOJIEJTH C TIOMOIILIO0 COCTABJICHHS YPAaBHECHHSI JIH CUCTEMBI YPaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTCKCTOM 3aa4H ITOTYyYCHHBIH
pe3yabTaT

3.4

HpI/IMeHSITB CBOMCTBA YHMCJIOBBIX HCPABCHCTB AJIA CPAaBHCHUA, OLICHKMH,
peuiaTb JIMHCHHBIC HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ 1 UX CUCTCMBEI,
JaBaThb rpaq)nquKy}o HWIUTFOCTPAIUIO MHOXKCCTBA peH_IeHI/Iﬁ HCPABCHCTBA,
CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[ToHumaTh ¥ UCTIONB30BATh (PYHKIIMOHAIbHBIC MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHUS ), ONIPEACIIATh 3HaUeHUEe (PYHKIIMU 110
3HAUEHHUIO apryMEHTa, ONPEeIEesATh CBOMCTBA (DYHKIIUU 10 e€ rpaduKy

4.2

k

y==
Crtpouth rpaduku dJIeMEHTaAPHBIX (PYHKITUNA BUA: * o y=x2,y=x3

y=|X|, omuchIBaTh CBOMCTBA YNCIOBON (DYHKIINHU 110 €€ rpaduKy

BepO}ITHOCTL N CTaTHUCTHKA

5.1

W3BiekaTh ¥ IpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BUJIC
Ta0IMI, AUArpaMm, TpauKoB, IPEJCTABIIATH IaHHBIC B BUE TAOJIHII,
auarpamm, rpaduKoB

5.2

OnuceIBaTh JaHHBIE C TTOMOIIBIO CTATUCTUYECKUX TTOKA3aTeNeH: CPeTHIX
3HAUEHUN U Mep paccenBanus (pa3Max, JUCTIEPCUs U CTaHIAPTHOE
OTKJIOHECHHUE)

5.3

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAUEHHUH U YaCTOTHI COOBITUM, B TOM YHCJIIE
10 pe3yJIbTaTaM U3MEPEHUIN 1 HAOII0IeHUM

5.4

HaxomuTe BeposTHOCTH CITydallHBIX COOBITUI B ONBITAX, 3HAS BEPOSTHOCTH
AJIEMEHTapPHBIX COOBITHH, B TOM YHUCJE B OMBITAX C PABHOBO3MOKHBIMHU
AJIEMEHTAaPHBIMU COOBITUSIMU

5.5

Hcnonp3oBaTh rpaduyeckrie MOJENN: IEPEBO CIYyYatHOTO IKCIIEPUMEHTA,
nuarpamMMbl DiJiepa, YicIoBasi mpsimas

5.6

OHepI/IpOBaTb INOHATHUAMMN. MHOXKCCTBO, IIOAMHOXXCCTBO, BBIITOJIHATD
orrcpanu Haa MHOKCCTBAMM O6T>€,Z[I/IHGHI/IG, MNEPeCCUYCHUC, JOIIOJIHCHHUC,
MNCPCUUCIIATH 3JICMCHTBI MHOXKCCTB, IIPUMCHATDH CBOMCTBA MHOXECTB

5.7

Hcnonw3oBaTh rpaguyeckoe MNpecTaBICHUE MHOKECTB U CBSI3EH MEXKIY
HHUMU JJIS1 ONIUCAHUs MPOLIECCOB U SIBIICHUM, B TOM YKCJIE IIPU PELICHUU
3a/1a4 U3 APYruX YU4eOHBIX MPEIMETOB U KYPCOB

['eomerpus
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Pacno3HaBaTh OCHOBHEIE BHbI I-ICTBIpéX}’l"OJ'IbHI/IKOB, HnXx 3JICMCHTHI,
MOJb30BaThCS UX CBOMCTBAMU IIpH PCIICHUU I'COMCTPHUICCKHX 3aaa4

6.2

[IprMeHsATh CBOMCTBA TOUKHU MEPECEUEHUsI MEIUAH TPEYTrOJIbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1a4

6.3

Braners noHsATHEM CpeAHEN TUHUU TPEYTOJIbHUKA U TPANEUUHU, IPUMEHSTh
UX CBOMICTBA IPU PEUIEHNUN reoMeTpruIecKuX 3aaad. [lonp3oBaThcs
teopeMon daseca ¥ TeOpEMON O NMPONOPLUOHAIBHBIX OTPE3KaX,
IPUMEHATH UX JJIS1 PELIEHUS IPAKTUYECKHUX 3a7a4

6.4

[IprMeHsATh TpU3HAKK OJ00US TPEYTOJIBHUKOB B PEIIEHUH
r€OMETPUYECKUX 3a/1a4

6.5

[Tonws3oBaThest Teopemoit [Mudaropa aist pemeHns: TeOMETPUUECKUX U
npakTH4yeckux 3aaad. CTpOUTh MAaTEMaTUYECKYIO MOJIENb B MPAKTUYECKUX
3a7a4ax, CaMOCTOATENIBHO JEIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

BH&}IGTL MMOHATUAMU CHHYCA, KOCUHYCA U TAHI'CHCA OCTPOTO yIJia
MpAMOYT'OJIBHOT'O TPCYT'OJIbHUKA. [Tonbp30BaThCS STUMM NOHATUSIMH JJIA
PCHICHUS MPAKTUYICCKUX 3aaa4

6.7

Boruucnsars (pa3nuyHbIMHA CIOCOOAMM) IJI0IA/Ib TPEYTOJbHUKA U TUIOIIA N
MHOTOYTOJIbHBIX (UTYP (TIOAB3YACh, T/I€ HEOOXOAUMO, KAIbKYJISITOPOM).
[IpuMEHATh NOJIyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax

6.8

BrnageTs NOHATHSIMU BIIMCAHHOTO U IIEHTPAJIBLHOTO yTJia, UCTIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yIiaxX MEXy XopJaMu (CEKYIIUMM) U yTiie
MEXTy KacaTeJIbHOM M XOpI0il MpU PEIIeHNH TeOMETPUUECKHUX 3a/1a4

6.9

BJ'Ia,ZIGTL IIOHATHUCM OITMCAHHOI'O I‘IGTI:oIpéX}’I‘OJ’IBHI/IKa, IMIPUMCHATDH CBOMCTBA
OIMTMCAaHHOTI'O IIGTI;IpéX}’l’OJII)HI/IK.':I IIpH pCIICHUU 3a1a4

6.10

[TpuMeHSTh TOyYeHHBIC 3HAHMS HA MTPAKTUKE - CTPOUTh MAaTEMAaTHUECKUE
MOJICIH TSI 3a/1a4 peabHOM KU3HH U IPOBOJIUTH COOTBETCTBYIOIINE
BBIYUCJICHHS C TPUMEHEHHUEM TI0JI0O0US U TPUTOHOMETPHUH (II0JIB3YSCh, T1IC
HE00XO0AUMO, KaJTbKYJIITOPOM)

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA (8 KJIACC)

Kon [IpoBepsieMblli 3JIEMEHT COAEPHKAHUS
1 Uuciia v BBIYUCIICHUS
1.1 KBaapatHsiit kopeHb u3 uncia. [lonstre 06 uppannoHaIbHOM YHCIIE.
JlecsiTuunble TPUOTMKEHIS] UPPAIMOHAIBHBIX YACETT
1.2 CaoiicTBa apu(pmMeTHYeCKUX KBapaTHbIX KOPHEHN U UX MPUMEHEHUE K
peoOpPa30BaHUIO YUCIIOBBIX BBIPAKECHUHN M BBIYHCICHUSM.
JlericTBUTEIbHBIC YKCIa
1.3 CrteneHb C 1IETBIM MOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3alMCh
qyucia
2 AnreOpanuecKkre BbIPAXKEHUS
2.1 KBanpaTHbiil TpéxuiieH, pa3ioKeHHe KBaIpaTHOrO TPEXWICHA Ha

MHOXHNTCIIN
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2.2 Anrebpandeckas Apoo6s. OCHOBHOE CBOMCTBO anredpandeckon apoou
2.3 CrnosxeHue, BBIYMTaHUE, YMHOXKEHHE, JIEJICHUE allreOpanyecKux Apooeit
2.4 PanvonanbHble BRIPAXKEHHSI M X TPeoOpa3oBaHuE
3 YpaBHEHUS U HEPABEHCTBA
3.1 KBaapatHoe ypaBHeHue, hopmysa KOpHEH KBaJPATHOIO YpaBHEHUS.
Teopema Buera
3.2 Pemienue ypaBHEHHM, CBOISIIMXCS K JIMHEWHBIM U KBAaIPaTHBIM
3.3 [Ipocreiimue ApoOHO-palIMOHAIbHBIE YPABHEHHUS
3.4 ['paduueckas uHTEpIIpETAIIUsl YPABHEHUM C IBYMS IEPEMEHHBIMU U
CUCTEM JIMHEWHBIX YpaBHEHUH ¢ ABYyMs niepeMeHHbIMU. [Ipumepnl
pEIICHHs] CUCTEM HEJIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemienue TeKCTOBBIX 3a/1a4 alnredpandyeckiuM cnocooom
3.6 UrciioBble HEpABEHCTBA M MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM EpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHple HEpaBEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucteMbl TMHEHHBIX HEPABEHCTB C OJIHON MEPEeMEHHOU
4 OyHKIUH
4.1 [Tonstue pynkunu. O61acTh ONpeeNeHUs U MHOKECTBO 3HAUCHU
dbyakmuu. CriocoOs! 3a7aHus QyHKIIAMN
4.2 I'paduk dpyakium. Utenne cBoicTB GyHKIUU 110 €€ Tpaduky
4.3 [Tpumeps! rpadukoB GyHKINN, OTPAKAIOLIUX PEATIBHBIE TPOLIECCHI
4.4 @DyHKIMH, ONUCHIBAIOIINE MIPSIMYIO U 00paTHYIO MPONOPLHOHAIbHbIE
3aBHCHMOCTH, UX rpauKu
4.5 (DyHKHI/II/IT-'r:x‘= ¥y=x
4.6 @yHKHHHJ':V;= J':|-T|
4.7 I'paduyeckoe pernieHrne ypaBHEHUM U CUCTEM YpaBHEHUM
5} BeposiTHOCTH M cTaTUCTHKA
5.1 [IpencraBnenue JaHHBIX B BUJE TaOJIHLL, JUarpamm, rpagukos
5.2 MHOK€eCTBO, PJIEMEHT MHOKECTBA, MOAMHOXKeCTBO. Onepaiuu Hal
MHOKECTBaMH: 00beIMHEHHE, IIEpeceUeHNE, TONOTHEHHUE
5.3 CaoiicTBa onepanuii HaJl MHOKECTBaAMU: NIEPEMECTUTENBHOE,
COUYETATENBHOE, PACTIPEIETUTENILHOE, BKIIFOUECHHUS
5.4 Hcnonp3oBanue rpaguueckoro npeacTaBieHsl MHOXKECTB JUIsl OTTMCAHUS
peanbHbIX MPOLECCOB U SIBJICHUH, IPU PEILIECHUH 3a/au.
5.5 N3mepenne paccenBanus JaHHBIX. [[ucniepcrs U CTaHIapTHOE
OTKJIOHEHHE YUCJIOBBIX HA00pOB. JlnarpaMMa pacceuBaHus
5.6 DneMeHTapHbIe COOBITHUS CIy4yalHOro omnbiTa. CiiydaliHble COOBITHS.
BepositHocTH coOBITHI. ONBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU
coobiTuaMu. CiydaitHeiil BEIOOp. CBSI3b MEXKIY MAJIOBEPOSATHBIMU U
MIPAKTUYECKU JOCTOBEPHBIMHU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE
5.7 JepeBo. CBoiicTBa AepEBbEB: €AUHCTBEHHOCTh TyTH, CYILIECTBOBAHUE

BUCSIYEH BEPIIMHBI, CBSI3b MEXKY YMCIIOM BEPIIUH U YUCTIOM PEOeEp.
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[IpaBuno ymHoxenus. Pemenne 3aga4d ¢ momMolsko rpagos

5.8 [IpotuBomnonoxueie coobiTud. {narpamma Ditnepa. O0beHeHNE U
nepecedyeHne coobiTuil. HecoBmecTHbie coObITHA. DOpMyna CIOKEHUS
BEPOSITHOCTEU

5.9 YcnoBHas BeposaTHOCTh. [IpaBuno ymHoxxenus. HezaBucumbie COObITHS

5.10 [IpencraBieHne 3KCriepuMeHTa B BUJIe JepeBa. Pemenue 3anad Ha
HAaXO0XJICHUE BEPOATHOCTEMN C MOMOILIBIO IEPEBA CIYYAUHOTO
AKCIIEpPUMEHTA, TUarpamMm Jijepa

6 ['eomerpus

6.1 YetbipéxyronpHuku. [lapamienorpamMm, ero npu3Haku ¥ CBOWCTBA

6.2 [IpsiMmoyroJIbHUK, pOMO, KBaJIpaT, UX MIPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tparnenusi, €€ CBOWCTBA U MPU3HAKH.
[IpsimoyroJibHas Tpanenus

6.4 Merton ynBoenust Mmeauansl. LlenTpanbhas cummerpusi. Teopema Paneca
U TE€OpEMa O MPOMOPIIMOHAIIBHBIX OTpPe3Kax

6.5 Cpennue TMHUM TPEYroJibHKUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa

6.6 [Tono6ue TpeyroabHUKOB, KoahGuieHT noxoodus. [pusHaku nogodus
TPEeYroJbHUKOB. [IpruMeHeHne noao0us Mpu peleHuy TPaKTHIECKUX
3aj1a4y

6.7 dopMmyIibl I IJI0IIAU TPEYTOJIbHUKA, TapajieorpaMmma, pomoa u
Tpaneuuu

6.8 CaoiicTBa mommajen reomerpudeckux uryp. OTHOIIEHUE TUIOIaAei
0T00HBIX PUryp

6.9 Brluncnenue mionaaeil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha
KJIeT4aTol Oymare

6.10 Teopema ITudaropa. Ilpumenenne reopemsl [ludaropa npu pemeHuu
NPaKTUYECKUX 3a]1a4

6.11 Cunyc, KOCUHYC, TAHT€HC OCTPOI0 yrila MPsIMOYTOJBHOTO TPEYTroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO. TpUTOHOMETPUYECKHUE
dbyakmum yriaos B 30°, 45° u 60°

6.12 BrnimcanHble ¥ HEHTpaAIBHBIE YIUIBL, YTOJI MEXIY KacaTEIbHOU U XOPAOM.
VYTIIBI MEXY XOpIaMH M CEKYLIUMU

6.13 BnucaHnHble U ONUCAaHHBIE YETHIPEXYTOJIbHUKU

6.14 B3anmHoe pacnosioxkeHue AByX OKpy)HocTe. KacaHne OKpyKHOCTEN.

OO6mme KacaTelbHbIE K IBYM OKPYKHOCTSIM

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOM NPOI'PAMMBI (9 KJIACC)

Kon
MPOBEPSIEMOT
0 pe3ynbTata

[TpoBepsieMble MPpEeIMETHBIC PE3YIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeILHON ITPOrpaMMBl OCHOBHOT'O OOIIEro 00pa30BaHUs

1

Yucrta 1 BbIYMCIIEHUS

1.1

CpaBHHBATh M YNIOPSIAOUYNBATH PALMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIA
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BoinosHATh apudmeTrnueckue 1eUCTBUs C PallMOHAIbHBIMU YHUCIAMH,
COYETasi yCTHBIE U MIMCbMEHHBIE IPUEMBI, BBIITOIHATH BBIYNCIECHHUS C
MPPALMOHAIBHBIMHU YHCIIAMHA

1.3

HaxonuTes 3HaYeHUs CTENEHEN C LEJIBIMU ITOKA3aTEISIMA U KOPHEH,
BBIUHCJISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN

1.4

OKpyIJIsITh AEHCTBUTEIBHBIE YNCIIA, BBIIIOIHATD IPUKUIKY pE3yJIbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKECHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pewrats nuHelHbIE U KBAaIPATHBIE YPaBHEHHUSI, YDABHEHUS, CBOISALINECS K
HUM, TIpOCTelIIre IpoOHO-pallMOHATbHBIE YPABHEHUS

2.2

Pemarts cucreMsl IByX JMHEMHBIX YPABHEHUN C JBYMS IEPEMEHHBIMUA U
CHUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS
JINHEUHBIM

2.3

Pemate TeKCTOBBIC 3aJadyu aﬂre6paI/I‘IeCKI/IM CIIOCOOOM C IIOMOIIIBIO
COCTABJICHUSA YPAaBHCHHA NUJIN CUCTCMbI ABYX ypaBHCHI/Iﬁ C IBYyMA
MMCPCMCHHBIMHA

2.4

HpOBOJ]PITB HpOCTCﬁIIIHG HCCIICAOBaHUA ypaBHCHI/If/’I Hn CUCTEM ypaBHeHHﬁ,
B TOM YHCJIC C IPUMCHCHUCM I“pa(i)I/IIIGCKI/IX Hpe}ICTaBHeHI/Iﬁ (HaHpI/IMCp,
YCTAaHAaBJINBATh, UMCCT JIM YPABHCHUC UJIN CUCTCMaA ypaBHeHI/Iﬁ peuicHu,
€CJIN UMECCT, TO CKOHBKO)

2.5

Pemartp nuHeliHbIE HCPABCHCTBA, KBAAPATHBIC HCPABCHCTBA, I/I306pa}KaTB
PCHICHUC HCPABCHCTB Ha YHUCJIOBOM HpﬂMOﬁ, 3allUChIBATh PCHICHUC C
ITIOMOIIBIO CUMBOJIOB

2.6

PemaTte cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJTIOUYAIOIIIME KBAJPATHOE HEPABEHCTBO, M300pakaTh PEIICHNE CUCTEMBI
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3aIIUCHIBATh PELICHUE C IIOMOILBIO
CHMBOJIOB

2.7

Hcnosib30BaTh HEPABEHCTBA NPU PELIEHUN PA3JIUYHBIX 3a/1a4

DyHKIUU

3.1

PacrioznaBaTh GyHKIIMK M3y4eHHBIX BUOB. [loka3biBaTh cXeMaTHYECKU
PacIoIOKEHHE Ha KOOPIMHATHON TIOCKOCTH rpadukoB (pyHKITMI BUAA:
ik

¥
y=kX, y=kx+b, * |, y=ax 2+bx+c B 3aBUCHMOCTH OT 3HAYCHHIA
K02 (HUIMEHTOB, OMICHIBATH CBOMCTBA (DYHKITUH

3.2

[Toka3pIBaTh CXeMaTUYECKU PACTIONOKEHIE HA KOOPAMHATHON TIIOCKOCTH
rpadukoB GpyHKIMIA Buaa y=Sqrt(x),y=Abs(X) 1 ONMHCHIBaTH CBOWCTBA
byHKIII

3.3

Ctpouth 1 U300pakaTh CXeMaTUYECKU TPaPUKHA KBAAPATUIHBIX ()YHKIIHH,
OTHCHIBATh CBOWCTBA KBAJPATHUHBIX (DYHKITMI 10 UX TpaduKkam

3.4

PacrioznaBaTh KBajipaTHUHYIO (PYHKIHIO IO (hOpMYyIIe, TPUBOIUTH
MIpUMEpPHI KBaIPATUUHBIX QYHKIMI U3 peaqbHON KU3HU, (U3UKH,
reOMETPUH

ApudmeTnyeckas 1 TeOMeTpUUeCcKasi MPOrpeccuu

4.1

Pacno3naBath apu(MEeTUUECKYIO U T€OMETPUUYECKYIO IPOTrPECCUU TTPU
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pa3HBIX criocobax 3aaaHus

4.2

BbINOJIHATH BBIYUCIEHUS C UCIIOJIB30BAHUEM (POPMYII I1-TO YJIEHA
apu(PpMETUUYECKON U T€OMETPUYECKON MPOrPeECCHil, CYMMBI IEPBBIX I
YICHOB

4.3

N300paxkaTh wieHbl MOCIEI0BATEILHOCTA TOUKAMU HA KOOPJUHATHOM
IUIOCKOCTH

4.4

PemaTe 3a1aun, cBsI3aHHbBIE C YUCIOBBIMH MOCIEA0BATENBHOCTSIMU, B TOM
YHCJIE 3a/1a4U U3 pealbHOU XKU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISTOPA,
U(POBBIX TEXHOIOTUI)

BepOHTHOCTB Hn CTaTUCTHKA

5.1

H3Bnekats u Hp606p330BBIBaTB I/IH(i)OpMaL[I/II-O, MPpCACTABJICHHYIO B
PA3JIMIHBIX UCTOYHHUKAX B BUAC Ta6JH/IH, Auarpamm, I‘pa(I)I/IKOB,
MpCACTABJIATh JAHHBIC B BUJIC Ta6J'II/II_[, Auarpamm, I‘pa(i)I/IKOB

5.2

Pemats 3ala4 OPraHU30BaHHBIM Hepe6op0M BAPpHUAHTOB, a TAKKC C
HCIIOJIB30BAaHUCM KOM6I/IHaTOpHLIX IMpaBuJI 1 MCTOAOB

5.3

Hcnons30BaTh onucaTeIbHbIC XAPAKTCPUCTUKHU IJII MACCHUBOB YN CJIOBBIX
JaHHbIX, B TOM 4YUCJIC CPCAHUC 3HAUYCHUSA U MCPBI paCCCUBAHUA

5.4

HaxoauThk 4acTOThl 3HAaYEHUH U YaCTOTHI COOBITHS, B TOM YHCJIC
MOJIB3YSICh Pe3yJIbTaTaMU TPOBEAEHHBIX M3MEPECHHUIN 1 HAOIIOIeHUN

5.5

HaxoauTh BEpOSATHOCTH CTy4alHBIX COOBITHI B M3yUYEHHBIX OIBITAX, B
TOM YHCJIE B OTBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH,
B CEpHSIX UCIIBITAaHUH 10 IEPBOTO yCIieXa, B CEPUSIX UCTIBITAaHUI bepHyiu

5.6

NMeTs nipencTaBieHne 0 CIIy4yaliHOW BEJIMYMHE U O PaCIpeeICHUN
BEPOSITHOCTEN

5.7

HMeTh npeicTaBlIeHHE O 3aKOHE OOJIBIINX YHCE KaK O MPOSBIICHUN
3aKOHOMEPHOCTH B CIIYYaHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIITNX
quces B IPUPOJIC U OOIIECTBE

['eomeTpus

6.1

3HaTh TPUTOHOMETPHUUECKUE QYHKIIUU OCTPHIX YIIIOB, HAXOIUTh C UX
MOMOIIBIO PA3TUYHBIC ATEMEHTHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
("pemieHue NpsAMOYTOJBHBIX TPEYroJbHUKOB"). HaxoauTs (¢ moMoIibio
KaJbKYJISITOpA) IJIMHBI M YTJIBI 111 HETAOJIMYHBIX 3HAYCHUN

6.2

[Tonp3oBaThcs hopmMynaMu IPUBEIACHUS U OCHOBHBIM
TPUTOHOMETPUUECKHUM TOXKAECTBOM ISl HAXOKICHUSI COOTHOIIEHU
MEK]1y TPUTOHOMETPUYECKUMU BETUYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsl HAXOKICHUS
Pa3JIMYHBIX 3JIEMEHTOB TpEYroyibHUKA ("'pelieHrne TpeyroabHUKoB"),
NPUMEHATh UX MPU PEUICHUH F€OMETPUUYECKHUX 3a7a4

6.4

BrnageTs nonsTHsIMU TipeoOpa3oBaHus MOA00US, COOTBETCTBEHHBIX
A1eMeHTOB oAo0HbIX (uryp. Ilonb30BaThcst CBONCTBAMH MO100US
MPOU3BOJIbHBIX (PUTYP, YMETh BBIUUCIATH JJIUHBI U HAXOAUTH YTJIbl Y

1o 00HBIX Guryp. [IpuMeHsATh CBOMCTBA MOI00US B MPAKTUUECKUX
3a/1a4ax. YMeTh MPUBOJIUTH MPUMEPHI MOJOOHBIX (DUTYP B OKPYKAIOLIEM
MHpE
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[Tonp30BaThCs TEOpEMaMu O IPOU3BEICHUH OTPE3KOB XOP/, O
MTPOU3BEJCHUHN OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHON

6.6

[Tonb30BaThCS BEKTOpAMU, TOHUMATh UX TEOMETPUUECKUN U (PU3UUECKUI
CMBICJI, TPUMEHSATh UX B PELICHUU T€OMETPUUECKUX U (PU3NYECKUX 3a1a4.
IIprMeHATh CKansApHOE NPOU3BEIECHUE BEKTOPOB ISl HAXOXKIACHUS JJIUH U
YTJIOB

6.7

Ilonw3oBaThes MCTOAOM KOOPAWHAT Ha IJIIOCKOCTH, IPUMCHATL €T0 B
PEIICHUN TCOMETPUYICCKUX U ITPAKTHUYCCKHX 3aaa4

6.8

BH&I[GTB MOHATHUAMU IMPABUJIBHOTO MHOT'OYT'OJIbHHUKA, JJIWHBI OKPYKHOCTH,
JJIMHBI YT OKPYKHOCTH U paI[HaHHOﬁ MCPBI yTJia, YMCTb BBIYHUCIIATH
mIomanab Kpyra u €ro YacTew. HpI/IMeHSITB IMMOJTYUYCHHBIC YMCHUS B
MPAKTUYICCKUX 3aaavdax

6.9

HaxoauTe ocu uiv HEHTPbl CHMMETPUU QUTYp, TPUMEHSTh ABHKCHUS
IJIOCKOCTH B MPOCTENIINX CIIyUasx

6.10

[TpuMeHATH TTOJTYYCHHBIC 3HAHUS Ha MIPAKTHUKE - CTPOUTh MaTEMaTHUYECKUE
MOJICIIH IS 3a/1a4 PCATbHOM KM3HU U TIPOBOIUTH COOTBETCTBYIOINE
BBIYHCJICHUS C TPUMEHEHUEM TI0I00US ¥ TPUTOHOMETPUYCCKUX (PYHKITUH
(MTONB3YSICh, T/I€ HEOOXOIUMO, KATBKYJISTOPOM)

IHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA (9 KJIIACC)

Koz [IpoBepsieMblii 3IEMEHT COAEpKaHUs
1 Uucna 1 BEIYMCICHUS

11 PanronanbpHbIe YMCia, UPPALMOHATBHBIC YHCIIa, KOHEUYHbIE M OECKOHEUHBIE
JECATUYHBIC TPOOH

12 MHOKECTBO JICHMCTBUTEIILHBIX YHCEJI, JEHCTBUTEIbHBIC YnCa KaK
OEeCKOHEYHbIE AeCATHYHbIE ApoOH. B3anMHO 0IHO3HAYHOE COOTBETCTBUE
MEKy MHOKECTBOM JICMCTBUTEILHBIX YACET U KOOPAUHATHOW MPSIMOM.
CpaBHeHUE NENUCTBUTENBHBIX YUCET

13 ApudmeTnyeckue 1eHCTBUS C IEHCTBUTEILHBIMHU YHCIAMU

14 W3mepenus, npuoImKeHus, olieHKd. Pa3mepsl 00bEKTOB OKPYIKAIOIIETO
MUpa, IITUTEIBHOCTh MIPOLIECCOB B OKpYKaromieM mupe. [Ipubmmkénnoe
3HAUYEHWE BETUYMHBI, TOUHOCTH MpuOIMmKeHusi. OKpyrieHue 9nuced.
[IprkunIKa 1 OLIEHKA PE3yJIbTaTOB BEIYMCICHUI

2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 YpaBHEHUS C OJTHOU IMePEMEHHON

2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHN M, CBOISIIIIMXCS K JIMHEWHBIM

2.3 KBanpartHoe ypaBHeHue. Penienne ypaBHEHHM, CBOAAIINXCS K KBAAPATHBIM

2.4 bukBanpatHoe ypaBHeHue. [[puMepsl pelieHus: ypaBHEHUN TPEThEU U
4ETBEPTOM CTENEHEN PA3JIOKEHUEM HAa MHOKUTEIIH

2.5 Penrenue 1poOHO-paliMOHATBHBIX YPABHEHUI

2.6 CucTeMbl ypaBHEHHI

2.7 VpaBHEHHE C JIBYMsI IEPEMEHHBIMU M €0 rpapuK

2.8

Pemenne cucteM IByX JIMHEWHBIX YPABHEHUN C IByMS IEPEMEHHBIMU
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2.9 PerieHre cucteM JABYX ypaBHEHHIA, OJJHO M3 KOTOPBIX JIMHEHHOE, a APYroe -
BTOPOW CTENIEHU
2.10 ['paduueckast HHTEPIIPETAIUS CHCTEMbl YPABHEHUH C IBYMs IEPEMEHHBIMH
2.11 PerieHre TEKCTOBBIX 3a/1a4 aIreOpanvdeckKiuM CrocoOoM
212 YycnoBble HEPABEHCTBA U X CBOMCTBA
2.13 PenieHue TMHEWHBIX HEPABCHCTB C OJHOM MEPEeMEHHOM
214 PereHne CHCTEM JIMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.15 KBapaTHble HEpaBEeHCTBA
216 T'paduyeckass HHTEPIIPETAIUS HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMSI
IepeMEHHBIMU
3 OyHKIUHU
31 KBaapartuunas ¢pynkuus, e€ rpapuk u cBoiictsa. [lapabona, KoopuHATHI
BEPIINHBI TAPa0O0JIbl, 0Ch CHMMETPHH TApabOoIIbI
3.2 ['paduku pyHkmit y=kx, y=kx+b u ux cpoiictsa
3.3 i .
y="T, y=x
['padpuku yHkmin W VX CBOMCTBA
34 ['paduku GyHKINH J:VR y=lx 5 ux CBOICTBa
4 YuCIIOBbIE MOCIIEI0BATEIBHOCTH
4.1 OrmpejenieHre U CrocoObl 3a1aHUS YHCIOBBIX MTOCIIEI0BATEILHOCTEH.
3ajaHne T0CIIeI0BATEIbHOCTH PEKYPPEHTHOM (hopMysIor U popMyIIoi n-ro
YJICHA
4.2 Apudmetrueckas nporpeccusi. DopMysibl U-To WieHa apupMeTHISCKOH
POTPECCUH, CyMMBI NIEPBBIX N YWICHOB
4.3 ["eomeTpuueckas nmporpeccusi. DopMyIibl n-ro 4ieHa reOMETPHUECKOM
POrPECCUH, CyMMBI IIEPBBIX N YWICHOB
4.4 N3o0paxeHne 4ieHOB apu(METHICCKON U TeOMETPUICCKOM TTPOTPECCHiA
TOYKaMH Ha KOOPAWHATHOW MJIIOCKOCTH. JINHENHBIA U SKCITOHEHIIHMATbHBIN
pocT
4.5 CJ10KHBIE ITPOICHTEI
5 BeposTHOCTh M CTaTHCTHKA
51 [IpencTaBieHre JaHHBIX B BUJE TAaOJHII, TUArpaMm, rpauKos,
MHTEPIpPETANNS TaHHbIX. UTeHHEe U MOCTPOCHUE TaOJIHII, THArpaMm,
rpadHKOB 10 peaabHBIM JaHHBIM
5.2 [TepecTaHoBKH U (hakTOpHAI
53 CoueTaHus ¥ YUCIO COYCTAHHUN
5.4 Tpeyronpauk Ilackans. Pemenue 3amad ¢ MCHoJIb30BaHHEM KOMOMHATOPHUKHU
5.5 ["eomeTpuueckas BepoaTHOCTh. CiydaiiHblil BEIOOP TOUKHU U3 PUTYPHI HA
TJIOCKOCTH, U3 OTPE3Ka U U3 IYyT'H OKPYKHOCTH
5.6 HcnbiTanue. Ycenex u Heynaya. Cepust ICIBITAaHUM J0 MEPBOTO ycrexa
5.7 Cepus ucnibiTannii bepaymmm. BeposTHOCTH COOBITHIA B CEpUU UCTTHITAHUIA
bepnyum
5.8 CrnyuyaiiHasi BeIMYMHA U PACIIPEICIICHUE BEPOSITHOCTEH
5.9

MartemaTuueckoe OXKMIAaHUC U JUCIICPCHUA. HpI/IMCpBI MaTEMATHYICCKOI'O

127



Pabouas nmporpamma | Marematuka. 5-9 kiaccel

OKHAaHUs KaK TCOPCTHICCKOTO CPCAHCTO 3HAUCHUA BCIIMYNHBI

510 Maremarnueckoe OXHIaHUE U TUCIICPCHS CIYYAHHOM BETHYNHBI ""UHCIIO
YCIEXOB B CEPUU UCIIBITaHUN bepHymn"

5.11 [ToHsiTHE 0 3aKOHE OOJBIIKMX YHCce. MI3MepeHrne BEpOATHOCTEH ¢ TTIOMOIIIBIO
qacTOT. POJTh M 3HAUCHHE 3aKOHA OOJIBIITUX YUCEI B IPUPOIEC U OOIIECTRE

6 [eomeTpus

6.1 Cunyc, kocuHyc, Tanrenc yrios ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO. DOPMYJIbI IPUBEICHHS

6.2 Penienue TpeyroyibHUKOB. TeopemMa KOCHHYCOB U TEOpEeMa CHHYCOB.
PerieHre MPaKTUYECKUX 33/1a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB U
TEOpEMbI CHHYCOB

6.3 [TpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX 2JIEMEHTOB

6.4 Teopema 0 POU3BEICHUN OTPE3KOB XOP/I, TCOPEMBI O MTPOU3BEICHUN
OTPE3KOB CEKYIIUX, TEOPEeMa O KBajIpaTe KacarelbHOM

6.5 Bekrop, auHa (MOIYyJIb) BEKTOPA, COHAIIPABICHHBIC BEKTOPHI,
MPOTHUBOIOJIOXHO HAIPABJICHHbIE BEKTOPHI, KOJUTHHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPAIMK HaJl BEKTOpaMH. Pa3iokeHue BEKTOpa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOpPAM

6.6 Koopaunaatel BekTopa. CKaasipHOE MPOU3BEICHUE BEKTOPOB, IIPUMEHEHHE
JUIS1 HAXOKJICHUS JUTMH M YTJIOB

6.7 JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. Y PaBHEHHS MPSIMON M OKPY)KHOCTH
B KOOpJIMHATAX, IEPECCUCHNE OKPYKHOCTEH U MPSAMBIX. MeTOI KOOpAUHAT U
ero MPUMEHEHHE

6.8 [TpaBUIIBHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa okpyXHOCTH. ['pagycHast ¥ paiuaHHas Mepa yriia, BEIYUCICHHUE JJTUH
IyT OKPY>KHOCTEU

6.10 [Tromans Kpyra, CEKTopa, CErMEHTa

6.11

JIBMKEHUS TUIOCKOCTU M BHYTPEHHHE CUMMETpUH QUryp (31eMeHTapHbIe

npeacrasienus). [lapamiensueiit nepenoc. [loBopot

ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUSA K

PE3YJbTATAM

OCBOEHUA OCHOBHOM OBPA3OBATEJIbBHOM

ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUA

Kon [TpoBepsiembie TpeOOBaHMS K TPEIMETHBIM Pe3yJbTaTaM OCBOCHUS
MIPOBEPSIEMO| OCHOBHOW 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHus
ro Ha ocHoBe PI'OC
TpeOOBaHUS
1 YMeHune onepupoBaTh MOHATHUSMU: MHOXKECTBO, IMOAMHOKECTBO, OINEpaIuu
HaJ MHOXXECTBAMH; YMEHUE ONIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad,
JIEPEBO, IIUKJI, MPUMEHATh WX MPH PEIICHUH 3a7a4; YMEHHE HCIOJIb30BaTh
rpadgudeckoe TPEACTABICHHE MHOXKECTB JUIA OMHCAHUS  PeabHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]]a4 M3 APYTUX yUSOHBIX IPEIMETOB
2 YMeHrne omnepupoBaTh TOHATHSIMHU: OIpPEJCICHUE, aKCHOMa, TeopeMa,
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JOKa3aTeNbCTBO;  YMEHHME  pPACIO3HAaBaTh  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHMS, IPHUBOJWTH IIPUMEPBl M  KOHTPHPHUMEPBI, CTPOUTH
BBICKA3bIBAHMS M OTPULIAHUS BBICKA3bIBAHUI

YMeHue OnepupoBaThb MOHATHUAMHU: HATYpaJbHOE YHUCIO, IIPOCTOE U
COCTAaBHOE 4YMCJIO, JCIUMOCTb HATYyPAJIbHBIX YMCEN, IPU3HAKU JCIUMOCTH,
LIEJIOE YUCIIO, MOAYJb YHCJa, OOBIKHOBEHHAas OpoOb U JAECATUYHAsI IpOOb,
CTAHJAPTHBIM BUJ 4YKCIIA, PALIMOHAIBHOE YHUCJIO, UPPALMOHAIBHOE YHUCIIO,
apu(pMeTU4YEeCKU KBaJpaTHBIM KOPEHb; YMEHHUE BBIMOIHATH JACHCTBUS C
YUCJlaMM, CPaBHUBATb U YIOPSAAOYMBATH 4YHUCIA, NPEACTABIATH 4YMUCiIa HA
KOOPAWMHATHOM NPSIMOW, OKPYIVIATH YHWCJIA; YMEHUE JelaTh IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUN

YMeHHEe ONepUupoBaTh MOHATHUSAMU: CTENEHb C IEJNbIM IOKAa3aTeleM,
apupMeTH4YeCKuil KBaJpaTHbIA KOPEHb, MHOTOUJIEH, alnredpanyeckas 1poob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJibHOM CTeNIEHU OO0JIbIlE €IMHUIIbI;
YMEHHE BBINIOJHATH pacu€Tbl 1Mo QopmynaM, MNpeoOpa3oBaHUs LEIBIX,
JIPOOHO-PAIIMOHANIBHBIX BBIPAKEHUM U BBIPAKEHHUI ¢ KOPHAMH, Pa3ioKeHUE
MHOTOWJIEHa Ha MHOXHUTEJIH, B TOM YHCIE C HCIOJIb30BaHUEM (HOPMYI
Pa3HOCTH KBAJIPATOB M KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue omnepupoBaTh MOHSATUSAMHU: UYKMCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOW TMEpPEMEHHON, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pellaTh JMHEWHbIE U KBaJpaTHbIE ypaBHEHUs, JIpOOHO-
palMOHAJIbHBIE YPABHEHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTMHEUHBIX
ypaBHEHH, JTMHEITHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbIE U JPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJIHOM NEPEMEHHOW, B TOM YHCIIE NPHU
pelIeHny 3aj1ad U3 JPYyTrux IMPEeIMETOB M MPAKTUYECKUX 3a]ay; YMEHHE
UCIIOJIB30BAaTh KOOPJAWHATHYIO MPSMYIO U KOOPAWHATHYIO IUIOCKOCTH MJIS
n300pakeHUs pelieHu ypaBHeHHH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMU: (PYHKIUSA, Tpapuk QYHKIUH, HYIU
(GYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3pACTaHHS,
yObIBaHUs, HauOOJbIIEE W HAWMEHbBIIEE 3HAYeHUsS (YHKIUU, YMCHHE
OMEepUPOBATh TMOHATUSMH: TIpsMas MPOMOPIHUOHATIBLHOCTh, JIMHEHHAs
dbyHkius, kBaapatuyHas QyHKIUA, oOpaTHas MPOMOPIIMOHATBLHOCTH,
napabosna, runepOosa; yMeHrue CTpouTh rpaduku (QYHKIMA, UCTIOIH30BATh
rpaduky s OmpeseNieHus CBOMCTB MPOIIECCOB M 3aBUCUMOCTEH, IS
pENIeHHs 3a/1a4 U3 IPYTUX YYeOHBIX MPEMETOB U PEAbHOM KU3HH; YMEHHE
BhIpaXKaTh (HOpPMyJIaMU 3aBUCUMOCTH MEX/Ty BEIMYNHAMU

YMeHne onepupoBaTh MOHATHSMU: TOCIEIOBATEIILHOCTD, apudMeTrnueckas
U TEOMETpHYECKas IMPOrPECCHMH; YMEHHUE MCIOJIb30BaTh CBOWCTBA
MOCIIeIOBATEIBHOCTEH, (POPMYIIBI CyMMBI W OOIIETO WICHA TNPHU PEIICHUU
3a/ay, B TOM YHCJIC 3a/ad U3 JPYTHX y4eOHBIX MPEIMETOB U peabHON
XKU3HU

YMeHue pemath 3aja4yd pa3HbIX TUIOB (B TOM YMCII€ HA MPOLICHTHI, JOJU U
4acTH, JABUXKEHUE, pabdoTy, LIEHy TOBapOB U CTOMMOCTbH MOKYMHOK U YCIYT,
HaJOTW, 3aJlaud W3 OO0JaCTU YINPABICHHUS JIMYHBIMU M CEMEUHBIMU
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(uHaHCAMU); YMEHHE COCTABIIATH BBIPAXKEHUS, YPAaBHEHUsS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJaud, KCCIEIAOBATH IIOJyYCHHOE pELICHUE U
OLICHMBATh MPABAONOA00HOCTh MOJYYEHHBIX PE3YIbTaTOB

YMeHue onepupoBaTh MOHATUAMH: (PUTypa, TOUKa, OTPE30K, MpsMas, JIyd,
JOMaHasl, YroJl, MHOTOYTOJIbHUK, TpPEYrOJbHUK, PaBHOOCAPCHHBIN U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSMOYTOJIBHBIN TPEYroJbHUK, MEIHAHA,
onccekTpuca u BBICOTA TPEYrOJIbHHKA, YEeTHIPEXYTOIBHUK,
napajieiorpaMm, poMO, IPAMOYTOJILHUK, KBaJIpaT, TPAIEIHs; OKPY>KHOCTb,
KpYT, KacaTeiabHas; 3HaKOMCTBO C TPOCTPAHCTBCHHBIMH (DUTypaMu; YMEHUE
periaTth 3ajladyd, B TOM YHWCJIC W3 TOBCETHCBHOW JKU3HM, HAa HAXOXICHUC
TCOMETPUYCCKUX BEIUYMH C NMPUMEHECHHWEM HW3YYCHHBIX CBOMCTB (QUTYp U
¢dakToB

10

YMeHue omnepupoBaTh IMOHSATUSMU: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MAapaJJIEIbHOCTh M MEPHEHIUKYJISPHOCTh MPSAMBIX, YTOJ
MEXIy MPSMbIMU, MIEPIICHIUKYJIISP, HAKIIOHHAS, MPOEKIUs, To10oue duryp,
NoJI0OHBIE TPEYrOoJIbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKH U MPSMOIi;
YMEHHE paclo3HaBaTh pPABEHCTBO, CUMMETPHUIO U Toaobue ¢uryp,
NapajuIeIbHOCTh U NMEPIEHANKYISIPHOCTh IPSIMBIX B OKPYKAIOLEM MHUPE

11

YMeHue onepupoBaTh MOHSATUSIMU: JJIMHA, PACCTOSIHUE, Yroj (BeJIWYMHA
yIJla, CHHYC U KOCHUHYC yIJIa TPEYrojbHUKA), TJIOIIA/lb; YMEHUE OLICHUBATh
pa3Mephl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE TPUMEHSTh
dbopMyIbl IepUMETpa U IIOIIAAN MHOTOYTOJIbBHUKOB, JIJIMHBI OKPYXHOCTH H
oMU Kpyra, o0beMa TMPSMOYTOJbHOIO MapaljieenuIea; yMEHUe
MPUMEHSTh MPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibHuKa, Teopemy Iludaropa, TpuUroHoMeTpudecKHe COOTHOIICHUS
JUUTS. BBIYMCIICHUS JJIMH, PACCTOSIHUAM, TII0IAJIeN

12

YMenne  u3zo0paxkarh  IUIOCKME ~ QUTYpl W WX  KOMOWHAaIWW,
IPOCTPAHCTBEHHBIE (QUTYpHl OT pPYKH, C TIOMOIIBIO  YePTEKHBIX
MHCTPYMEHTOB M 3JICKTPOHHBIX CPEJCTB MO TEKCTOBOMY I CUMBOJILHOMY
OIHUCAHUIO

13

YMeHue omnepupoBaTh MOHATUSIMH: MPSAMOYTOJIbHAs CUCTEMA KOOPAMHAT;
KOOPJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEJICHHE BEKTOpa Ha
YUCJI0, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE HCIOJIb30BATh BEKTOPHI
Y KOOPJWHATHI 1JI MPEACTABICHUS JAHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE
U3 IPYTUX YY€OHBIX MPEAMETOB U peabHOM )KU3HU

14

YMeHure onepupoBaTh MOHITHUSAMU: CTOJIOMKOBBIC M KPYTOBBIE JTHATPAMMBI,
TaOJIUIIBI, CpeTHEe apuPMETHIECKOe, MEINaHa, HAanOOIbIIIee M HAUMEHBIIIEEe
3HAYECHUS, pasMax  4YHCJIOBOTO Habopa; YMEHHE W3BJICKATh,
MHTEPIPETUPOBATH U MPEOOPa30BBIBATh MH(POPMAIUIO, TPEICTABICHHYIO B
Ta0JIMIIaX W HAa JUarpaMMax, OTPAKAIONIYI0 CBOWCTBA M XapaKTEPUCTUKHU
peabHBIX MPOLECCOB MW SIBIICHUM; YMEHHE pPAaClO3HAaBaTh W3MEHYMBBIE
BEJIMYMHBI B OKPY’KAOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA ONBIT  (CIy4alHBIN
AKCHEPUMEHT), AJIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIM UCXO/1) CIy4aitHOTrO
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OMbITa, CiIy4ailHO€ COOBITHE, BEPOATHOCTh COOBITHSA; YMEHHME HaXOIUTh
BEPOSTHOCTU CIYYalHBIX COOBITH B OMNBITaX C PaBHOBO3MOXXHBIMH
DIIEMEHTAapHBIMH ~ COOBITHSIMH; YMEHHE  pemaTh 3aJadyd  METOJO0M
OpPraHM30BaHHOIO Iepebopa M C MCIOJIB30BAHUEM IIPaBUJIA YMHOXKECHMS,
YMEHUE OIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITUH U SIBICHUHN, TOHUMATh
pONIb  MPAKTUYECKH JOCTOBEPHBIX W  MAJOBEPOATHBIX COOBITUH B
OKpY)XKaloIlleM MHUpe U B JKU3HU; 3HAKOMCTBO C TMOHATHEM HE3aBUCHUMBIX
COOBITHI1; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YUCEN U €r0 POJIbI0 B MaCCOBBIX
SIBIICHUSIX

16

YMenue BoIOMpaTh MOAXOSAIINNA W3YUYCHHBIM METOJ /I PEIICHUs 3aj]lauH,
MPUBOJIUTh MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
JKW3HU, paCloO3HABaTh MPOSIBICHUE 3aKOHOB MAaTeMaTUKH B HCKYCCTBE,
ONUCHIBATh OTJICJIbHBIE BBIJIAIOLIAECS PE3YIbTaThl, MOJYYECHHBIE B XOJE
pa3BUTUSI MAaTEMAaTUKU KaK HAayKH, NPUBOJUTH HNPUMEPbl MAaTEMATHYECKUX
OTKPBITUI Y UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHOUN UCTOPUU

HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'3 11O

MATEMATHUKE
Kon [IpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Urclia v BEIYHMCIICHUS
1.1 HatypanbHble u nenblie uncia. [Ipu3Haku JenMMoCTy HEeIbIX YUCel
1.2 OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TIPOIIEHTHI, OECKOHEUHBIE
NEPUOUYECKUE APOOH
1.3 PanronanbHbie yncna. ApudpMeTudeckre ornepalui ¢ paiuoHaIbHBIMU
YHCIIAMH
14 JleticTBUTENbHBIC YKCia. ApU(DMETHYECKHIE ONIepaIliy ¢ 1eHCTBUTCIBHBIMHU
YHCIIAMH
1.5 [TpubnuxEHHbBIC BHIYUCICHUS, TIPABUIIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pE3yNbTaTa BHIYUCICHUM
2 AnreOpandecKkue BhIpaKEHUS
2.1 bykBeHHbIE BbIpayKE€HHUsI (BBIPAKEHHSI C IEPEMEHHBIMU )
2.2 CrernieHb ¢ 1ienbpiM mokazatesneM. CTeneHb C palioHaIbHBIM TTOKa3aTeIeM.
CBoiicTBa cTeneHU
2.3 MHOro4JIEHbI
2.4 AnreGpandeckasi 1pooOb
2.5 ApudmMeTnyecKknii KOpeHb HATypaJbHOU cTeneHu. [leficTBus ¢
apu(PMETHICCKUMHU KOPHSIMHU HATYypaJIbHOW CTETICHH
3 YpaBHEHUS] U HEPABEHCTBA
3.1 Llenbie u ApoOHO-paliOHANIbHBIE YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 L{enpie u ApoOHO-paroHAIbHBIE HEPaBEeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenme TeKCTOBBIX 32124
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4 YuclioBble MOCIEA0BATEIbHOCTH
4.1 [locnemoBaTeIbHOCTH, CITIOCOOBI 3aJJaHUS TTOCIICIOBATEILHOCTEN
4.2 Apudmernyeckas U reomeTpuyeckas nporpeccun. @opmyia cIoKHbIX
MIPOLICHTOB
5 OyHKIIUU
5.1. OyHKIMSA, criocoObl 3aaanust GyHkuu. I'paduk ynkimu. O6aacth
OIpeJeIeHHs] 1 MHOXKECTBO 3HaueHul ¢pynkuuu. Hynu Qynkumu.
[IpoMesxkyTkH 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH () YHKLIHH.
MakcuMyMbl 1 MUHUMYMBI hyHKIMM. Hanbombiiee u HauMeHbllee
3HaueHue QYHKIMH HAa IPOMEXKYTKE
6 KoopauHatel Ha MpsSMOMN U TJIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA MJIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue GUrypbl 1 X CBOMCTBA
7.2 TpeyroyibHUK
7.3 MHOroyroJIbHUKH
7.4 OKpyXHOCTb U KpyT
7.5 M3mepeHne reoMeTpuyeCcKuX BeJTUYHH
7.6 BekTopbl Ha MII0CKOCTH
8 BeposATHOCTb U CTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BeposiTHOCTD
8.3 KombunaTopuka
8.4 MHokecTBa
8.5 ['padbr
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KonudecTBo OCHOBHOE CcOJIepKaHHe OCHOBHBIE BUJIbI IEATEIBHOCTH 00YyUYaOIINXCS
(Tembl) Kypca 4acoB
[IpencraBneHune naHHbBIX 7 [IpencraBnenue JaHHbBIX OcBauBaTh c1OCO0bI IPE/ICTABICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUS 110 TAOJTMYHBIM
JTaHHBIM. V3BjICUeHHE U
WHTEPIIPETAINS TAOJTHIHBIX
naHHbIX. [IpakTHYeckas
paboTta «Tabmuipy.
I'paduyeckoe
Ipe/iCTaBlIeHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOUKOBBIX (CTOIOYATHIX)
nuarpaMm. Urtenue u
MIOCTPOCHHE TUArpamM.
[Tpumeps! nemorpadudeckux
JUarpamm.

[TpakTuyeckas pabora
«JlmarpaMmbI»

CTAaTHCTHYCCKHX JIAHHBIX U YUCIIOBBIX MaCCHBOB
C TMOMOIIBIO TAOJUI] ¥ TUarpaMM C UCTIOIB30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (IeMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIICHHON 1
CCIIbCKOXO3MCTBEHHOM IPOAYKITUHU, OOIIECTBECHHBIC
Y TIPUPOJIHBIC SBIICHHS).

N3y4aTh MeTOABI pa0OTHI C TAOIUIHBIMU U
rpadUIeCKUMU TPEACTABICHUSIMU JTaHHBIX

C TIOMOIIBIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OmnucarenbHas CTATHCTUKA

Yucnossie HaOophl. CpenHee
apudmeTryueckoe.
Menauana 4ucaoBOro Hadopa.

OcBauBaTh NOHSTHSA: YUCIIOBOM HAOOp, Mepa
LHEHTpaIbHON TeHACHIMHU (Mepa LIEeHTpa), B TOM YHCIIE
cpeaHee apupMEeTHIECKOE, MeIMaHa.
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Y CTOMYUBOCTh MEIUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaYCHUs.
Haubonrplliee 1 HauMeHbIIIEE

SHAYCHUA YU CIIOBOI'O Ha6opa.

Pa3zmax

OnucpIBaTh CTATUCTUYECKUE TAHHBIE C TOMOILIBIO
cpelnHero apuMeTHYecKoro u Meauansl. Pemartp
3aa4u.

N3yyaTs cBoOiicTBA CPEIHUX, B TOM YUCIIE

C TOMOMUIbIO IU(POBBIX PECYPCOB, B XO/€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHSI: HAMOOJIbIIIEE U HAMMEHBIIIECE
3HAYEHMS YUCIIOBOI'O MacCHUBa, pa3Max.

Pemarts 3aga4u Ha BbIOOp criocoba onucaHus
JAHHBIX B COOTBETCTBHUU C MPUPOJION JAHHBIX U
LEIAMU UCCIIEIOBAHUS

CnyqaﬁHa;I HN3MCHYHNBOCTD

CinyvaitHast ”3BMEHUYUBOCTh
(mpumepsr). YacToTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynmupoBka.
['uctorpammel.
[TpakTryeckas pabora
«Crny4aiiHast ”3BMEHUYNBOCTb)

OcBauBaTh NOHATHSA . YACTOTA 3HAUCHHUI B MacCHUBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh ¥ aHAJIU3UPOBATH TMCTOIPAMMBI,
noAOUPATh MOAXOSIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTthb rpaduyecKue MpeCTaBICHHS pa3HbIX
BUJIOB CIIy4allHOW U3MEHUYUBOCTH, B TOM YHCJIE

C MIOMOIIBI0 UG POBBIX PECYPCOB, B XOE
MPAKTUIECKON pabOoThI

Brenenue B Teoputo rpados

I'pad, Bepmmna, pedpo.
[IpencraBienue 3aaa4u

¢ nomoinbko rpada. CreneHp
(BaJICHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
creneHp BepunH. Lens u

OcBauBaTthb nousiTusi: rpad, Bepmmuna rpada, pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
LUKIL

OcBauBaTh NOHSITHUS TTYTh B Tpade, SUIEPOB MyTh,
00xo1 rpada, OpHEeHTUPOBAHHBIN Tpad.

PemiaTh 3a1a4u Ha NOUCK CYMMBI CTENIEHEN BEPILIHH
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muki. [1yTe B rpade.
[IpencraBneHue 0 CBI3HOCTH
rpada. O6xox rpada
(HJIEpOB MYyTh).
[Ipencrasnenue

00 OpUEHTHPOBAHHBIX

rpagdax

rpada, Ha mouck o6xoaa rpada, Ha TOUCK My Tei

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh ClIOCOOBI PEICTABICHUS 3a7a4 U3 Kypca
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BeposiTHOCTH M 9acToTa
CITy4alHOTO COOBITHS

CityyaiiHbIil ONBIT U
ClIy4yaliHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
MPAKTUYECKU TOCTOBEPHBIX
cOOBITHI B IpUpoOJIE U

B 0011ecTBe. MoHeTa U
UrpajbHasi KOCTh B TEOPHUH
BEPOSITHOCTEM.
[IpakTuyeckas pabora
«YacToTa BIMaICHUST OpIay

OcBanBaTh NOHATHSA: CIYYANHBIN ONBIT U
Clly4aifHoe COOBITHE, MAJIOBEPOSITHOE U MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaYMMOCTh MaJIOBEPOSTHBIX COOBITUI

B MIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuu, HECUACTHBIE CITy4Yau, 3aIIUTA IEPCOHAIBHOM
uH(popMauu, nepenayda JaHHbBIX).

N3yuyaTh poib KJIACCUYECKUX BEPOSITHOCTHBIX
MoJieiei (MOHETa, UrpajbHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Ha0sropaTh 1 M3y4aTh 4acTOTy COOBITUN B IPOCTHIX
HKCHEPHUMEHTaX, B TOM YHUCIIE C TTOMOILBIO IIUPPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
cUCTeMaTHh3alus 3HaHU U

[IpencraBieHune JaHHBIX.
OnucaTtenbHasi CTaATUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemiaTe 3a1a4m Ha NIpEACTABICHUE U ONTUCAHUE
JTAHHBIX C MTOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
OO0cyxkaaTh NpUMepbI CIY4YailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHBIX COOBITUMN, UX POJIU B IPUPOJIE U KU3HU
YeJI0BEKa

OBUIEE KOJIMYECTBO
JACOB I10 ITPOI PAMME

34
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8 KUIIACC
HaumenoBanue paznena |KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHBIE BU/IbI ICITEIIBHOCTU 00YYaIOIIUXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[oBTOPATHL N3YUEHHOE U BHICTPANBATDH CUCTEMY

7 Kj1acca

OnucarenbHasi CTATUCTHKA.
CnyuaiiHasi ”3BMEHYUBOCTb.

Cpennue uncioBoro Hadopa.

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

3HAHWMH.
Pemats 3a1auu Ha NPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C MIOMONIBIO U3YYEHHBIX XapaKTCPUCTHUK.

Pematn 3ala4Y1 Ha IPEACTAaBJICHUC I'PYIIIIMPOBAaHHBIX

JTAHHBIX U ONHUCAHUE CITyYalHOW U3MEHYUBOCTH.
PemaTh 3aga4u Ha ornpe/iesieHUe YacTOTHI
CIIy4ailHBIX COOBITHI, 0OCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JTOCTOBEPHBIX CIy4YalHBIX COOBITHIH, UX
POJIK B TIPUPOJIE U KU3HU YETIOBEKA

OnucarenpHasg CTAaTUCTHKA.
PaccenBanne manHBIX

Otkionenus. lucniepcus
YHCJIOBOTO HAabopa.
CranpapTHOE OTKIIOHEHHE
YUCJIOBOTO HAbopa.
JlnarpamMmmbl pacceuBaHus

OcBauBaTh NOHATHSA: JUCIIEPCUS U CTAHIAPTHOE
OTKJIOHEHME, UCIIOJIb30BATh ITU XapaKTEPUCTUKU
JUISL ONIMCAHUS PACCEUBAHUS JAHHBIX.

BeiaBuraTh runote3pl 00 OTCYTCTBUM UM HATTUIUHU
CBSI3U M0 IMarpaMMaM pacCEUBaHUS.

CTpoutsb 1uarpaMMbl PaCCEMBAHUS IO UMEIOITUMCS
JTaHHBIM, B TOM YHCJIE C IOMOIIBI0 KOMIIBIOTEPA
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MHoXkecTBa

MHO0XeCTBO, IIOAMHOKECTBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpECceUCHuE,
JIOTIOTHEHHUE.

CaoiicTBa onepauuii

Ha/l MHOXKECTBAMU:
NIEPEMECTHTENBHOE,
coueTaTesIbHOE,
pacnpeenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHNE

MHO>KECTB

OcBauBaTh NOHSATHUSA: MHOKECTBO, 3JICMCHT
MHOXECTBA, IOAMHOXCECTBO.

BbInoaHsATH onepamnum HaJJ MHOKCCTBAMMU
O6’[>€I[I/IHGHI/IC, MEpECCUYCHUC, NOIMOJIHCHHC.
Hcnoab30BaTh CBOMCTBA: MNEPEMCCTUTCIIBHOC,
COYCTATCIIBHOC, PACTIPCACIINTCIIbBHOC, BKIIFOUCHUSI.
Hcnoab3oBarhb I‘pa(i)I/I‘IeCKOG MpCaACTaBJICHUC
MHOXCCTB IIPpU OMMHCAHHUUN PCAJIBHBIX ITPOUCCCOB U
HBHCHHﬁ, IIpHU PCHICHUHU 3a/1a4 U3 IPYTUX y‘le6HLIX
npecaMeTOB U KYPCOB
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BeposaTHOCTS ciiy4aitHOro
COOBITHS

DneMeHTapHbIe COOBITHUS.
Cnyyaitabie COOBITHS.
bnaronpusarcTByromue
AJIEMEHTapHBIE COOBITHUS.
BepositHOCTH COOBITHIA.
OnbITHI ¢ pABHOBO3MOKHBIMU
3JIEeMEHTAPHBIMU COOBITUAMH.
Crny4alinblil BEIOOD.
[Ipaktuueckas padbota
«OTnBITHI

C PaBHOBO3MOXHBIMU

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
ciy4ailHOe COOBITHE KaK COBOKYITHOCTh
0JIarONPUATCTBYIONMIMX 3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOKHBIE 2JIEMEHTAPHBIE COOBITHS.
Pemars 3a1auu Ha BBIYUCIICHUE BEPOATHOCTEN
COOBITUH TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CJIy4alHOTO OIIBITA.

PemaTs 3a1a4M Ha BEIYMCIIEHUE BEPOSATHOCTEN
COOBITHH B OIBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCTIE

C TIOMOIIIBIO KOMIIBIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHUAMMY

IIpoBoAUTH U U3y4aTh ONBITHI

C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
(c UCTI0B30BAHUEM MOHET, UTPAIbHBIX KOCTEH,
IPYTUX MOJEJIel) B X0/1€ PaKTUYECKO paOOThI

Brenenue B Teoputo rpados

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

OcBauBaTh NOHATHS: JICPEBO Kak rpad Oe3 ukIa,
BHCsTYasl BEpIIMHA (JIUCT), BETBb JCPEBa, MyTh

B JIepeBe, TUAMETP JIepeBa.

N3yuaTh cBOiicTBA JcpeBa: CYyIIECTBOBAHKME BUCSYCH
BEPIIHMHBI, CAMHCTBCHHOCTD ITYTH MEXKIY ABYMS
BEPIIMHAMH, CBSI3b MEK/Ty YHCIIOM BEPIIUH U YHCIIOM
péoep.

PemaTp 3a1a4n Ha TIOUCK U TIEPEUYHCIICHUE ITyTEH

B JicpeBe, OIpeIeNieHIe YUCia BEPIIUH Win pédep

B JicpeBe, 00X01 OMHAPHOTO JepeBa, B TOM YHCIIC

C MPUMEHEHHUEM IPaBUIIa YMHOXKCHHSI

Cny4aitHpie COOBITHS

[IpoTrBOMONIOKHOE COOBITHE.
Huarpamma Ditnepa.
OObenMHEeHNE U TIepeceueHne
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIOKEHUS BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSTHOCThH. HezaBucumele

OcBauBaTh NOHATHSI: B3aUMHO TIPOTHUBOITOJIOKHBIC
COOBITHS, ONIepaIliy HaJl COOBITUIMH, O0BEAUHEHNEC 1
nepeceueHrne coobITul, Truarpamma Jiinepa (Ditnepa—
BenHa), COBMeCTHBIE M1 HECOBMECTHBIE COOBITHSI.
H3yuaThb TeopeMbl O BEPOSTHOCTH O0BEANHEHUS

JBYX COOBITHI ((hOPMYIIBI CIOKEHHS BEPOSITHOCTEM ).
Pemats 3a1a4u, B TOM 4KcIie TEKCTOBBIE 3aa4H

Ha ONpPEe/IeICHUE BEPOSITHOCTEN OObEIUHEHUS U
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coobiTus. [IpencraBienue
CJIy4alHOI0 SKCIIEPUMEHTA
B BHJIE JIepEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsiMOii, Auarpamm Ditiepa, GopMyJIbl CI0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOXKEHUS
BEPOSATHOCTEN, YCIIOBHAsI BEPOSITHOCTD, HE3aBUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.

H3yuaTs cBoiicTBa (onpeeneHus) He3aBUCUMbIX
COOBITHIA.

PemiaTe 3a1a4u Ha ONIpEICIICHUE U UCIIOJIb30BAHUE
HE3aBUCUMBIX COOBITHH.

PemaTe 3a1a4M Ha IOUCK BEPOSTHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCIIOJIB30BAHUEM JIEpEBa
CJIy4alHOI'O OITbITa
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O06006m1eHME,
CUCTEMAaTHU3AU 3HAHUU

[IpencraBnenue qaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padsl. BepositHOCTH
CIIy4aliHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKU

IToBTOpPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAaHUMH.

PemaTs 3a1auun Ha IPEACTABIECHNUE U ONMCAHUE
JIAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pematsb 3aga4m c mpuMeHeHHEM TpadoB.

Pemars 3a1a4u Ha HAX0KAECHUE BEPOSITHOCTH
CJIy4alHOT'O COOBITHS TI0 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUI, B TOM YHCJI€ B ONBITAX

C PaBHOBO3MO>KHBIMHU JIEMEHTAPHBIMHU COOBITHUSIMH.
Pemats 3a1a4u Ha HAXOXKJAECHUE BEPOSITHOCTEN
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITUI, B TOM YHCTIE
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABJICHUN U JIEpEBA CIIyYalHOTO OIbITA.
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Pemats 3a1a4u Ha iepevrcieHre KOMOMHAIIUN
(drcna nmepecTaHoBOK, YHCIIa COYETaHUN),

Ha HaXO0XK/IEHHE BEPOATHOCTEN COOBITHI C
MIPUMEHEHHEM KOMOMHATOPUKH, B TOM YUCJIE

C UCTIOJIb30BaHuEM TpeyroiabHuka [lTackamns

OBUIEE KOJIMYECTBO
JACOB I10 ITPOT PAMME

34
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9 KUIACC
HaumenoBanue paznena |[KonnuectBo OCHOBHOE CcOJIepKaHUe OCHOBHbIE BUJIbI IEATEIIBHOCTH 00yUYaOIINXCS
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBnenue TaHHBIX. I[HoBTOPATHL N3YyYEHHOE U BHICTPAUBATH CHCTEMY

& Kjacca

OnucaresibHas CTaTUCTHUKA.
Onepanuu HaJi COOBITUSMMU.
HeszaBucuMocTh COOBITHIA

3HAaHUMH.

PemaTh 3a1a4u Ha IpE/ICTaBICHUE U ONTUCAHUE
JTAHHBIX.

PemaTh 3a1a4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
O0OBEIMHEHUS U TIEPECEUCHUSI COOBITHI, B TOM YHCJIC
HE3aBHUCHUMBIX, C UCIIOIb30BaHUEM I'padUUECKUX
MPEJICTABICHUN U JIEpEeBa CIIyYalHOIrO OIIbITA.
PemaTth 3a1auu Ha IEpeUUCIICHHE KOMOWMHAITAN
(durcna repecTaHoOBOK, YHUCIIa COYETaHUN),

Ha HaAXO0XJIEHHUE BEPOSTHOCTEN COOBITHUI

C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIC

C UCTIOJIb30BaHuEM TpeyroiabHuka [lackamns

DneMeHThl KOMOMHATOPUKHU

[lepecranoBku. ®akropuai.

CoueraHus 1 4YUCIIO
couetanuil. TpeyroiapHuk
[Tackamns. [Ipaktuyeckas
paboTta «Bwrunciieane
BEPOSITHOCTEMN

C HCIIOJIb30BAaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIOPsA0UeHHas apa, Tpoiika 00HEKTOB,
NEPECTaHOBKA, (haKTOpHA YUCIIA, COYETAHHUE, YUCIIO
coueTaHui, TpeyronbHuk [lTackans.

PemiaTp 3a1a4u Ha IepeyYnCIICHUE YIOPSIAOYEHHBIX
nap, TpOEK, NEPEYUCICHUE IEPECTAHOBOK

Y COUYETAaHUU JIEMEHTOB PA3JIMYHBIX MHOKECTB.
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KOMOMHATOPHBIX PYHKIUH
AJIEKTPOHHBIX TaOIUII»

PemaTh 3a1aun Ha IPUMEHEHUE YMCIIa COUCTAHUM

B anreOpe (CoKpaléHHOe YMHOXKEHNE, OMHOM
HrroToHa).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a1a91

Ha BBIYHMCIICHUE BEPOSTHOCTEH, B TOM YHCIIC C TTIOMOIIIBIO
AJICKTPOHHBIX TAOJIHII B XOJI€ MPAKTHUECKOU PaOOTHI

FGOMCTpI/I‘IeCKaH
BCPOATHOCTD

['eomeTpuyeckas
BEpOATHOCTh. CiydailHbIi
BBIOOD TOYKHU U3 PUTYPBI
Ha IJTIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTH

OcBauBaTh NOHSATHE FCOMeTqueCKOﬁ BCPOSATHOCTH.
Pematn 3aJJa9YM Ha HaXO0XJICHUEC BGpOSITHOCTCﬁ

B OIIbITax, MpCACTABUMBIX KaK BBI60p TOYCK

N3 MHOT'OYT'OJIbHUKA, KpyTa, OTPC3Ka UJIN OYTU
OKPYKHOCTH, YUCJIOBOI'O ITIPOMCIKYTKA

Hcneitanusa bepryum

HcneiTanue. Ycnex u
Heynauda. Cepus UCTIBITAHUI
110 TIEPBOTO yCHeXa.
Hcneiranusa bepnymm.
BepositHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymnu. [IpakTuyeckas
pabora «VcnpiTanus
bepnynnn»

OcBanBaTh NOHATHA UCIIBITAHUE, JIIEMEHTAPHOE
COOBITHE B HCTIBITAHUU (yCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE TIEPBOTrO ycrexa
(Heynaum), cepus UcnbITaHuM bepHyu.

Pemats 3a1aumn Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITHI B CEPHH UCTIBITAHHH JI0 IIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CyMMBI
reOMETPUYECKOU IMPOTPECCUM.

Pemats 3a1aun Ha HAXOXKIECHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUM UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHUE BEPOSITHOCTH
ONpPeAEIEHHOIO YMCIIa YCIIEXOB B CEPUU UCIIBITAHUM
bepnysnu.

N3y4yaTh B X01€¢ NpaKTHYECKOI PadoThlI,
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B TOM YHCJIE C IOMOIIbIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnynu
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CityuaiiHasi BeIMUMHA

CnyuvaiiHasi BETMYHUHA U
pacrnpenieNieHne
BEPOSATHOCTEM.
MareMaTH4ecKoe 0KUIaHuE
Y TUCIIEPCUS CIIyYaHOU
BeNM4YuHEL. [Ipumeps
MaTEeMaTHYECKOI'0 OKUIaHUS
KaK TEOPETUYECKOTO
CpEeIHEeTO 3HAYEHUS
BCJIMYUHEI.

IlonsaTue o 3akoHe OOIBIINX
yucen. 3mepenue
BEPOATHOCTEMN C MOMOIIIBIO
yacToT. [[puMeHeHue 3aKoHa
OOMBIINX YHCET

OcBOMTH MOHATHS: CITy4ailHAs] BETUYMHA, 3HAUYCHUE
CJIy4aliHOM BEJIIMYMHBI, PACIIPEACIICHUE
BEPOSTHOCTEM.

H3yuyath 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJI0BEKA, YUCIEHHOCTh HACEIEHNUs, IPyTHe
M3MEHUYMBBIE BEJIMYMHBI, PACCMAaTPUBABIINECS

B KypC€ CTaTUCTHKHU ), MOJETBHBIX CIIyYailHbBIX
BEJIMYMH, CBSI3AHHBIX CO CIIyYaHBIMU OIBITAMU
(OpocaHue MOHETHI, UTPATBHON KOCTH, CO CIIy4altHbIM
BBIOOPOM H T. T1.).

OcBauBaTh NOHATHS . MATEMATUYECKOE OXKHUTAHUE
CJIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CpeaHEE
3HAYEHHUE, TUCIIEPCHS CIyYaliHOM BEJIMYMHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOTO Habopa.

PemiaTe 3a1a44 Ha BBIYHUCIIEHUE MATEMATUYECKOTO
OXXUJaHUA U JUCTIEPCUM JUCKPETHOM CITyYallHOU
BEJIMYMHBI 110 33ITaHHOMY PacCIpPEICIICHUIO, B TOM
YHUCJIe 3a71a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMMTBHCS C MAaTEMAaTUYECKUM OKUJAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEAECIEHUM, B TOM
YHCJIE PACTIPECIICHUS CIIyYalnHOW BETUYUHBI «YHUCII0
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBIX OIBITAX KAaK CIy4YaNHYIO BEIUUHHY.
3HAKOMUTBCS C 3aKOHOM OoubIKX yucen (B popme
bepnyiin): npu 60JIBLIIOM YKCIIE ONBITOB YacTOTa
COOBITHSI OJIM3KA K €r0 BEPOSITHOCTH.

PemaTs 3a1aumn Ha U3MepeHUE BEPOSATHOCTEN

C MOMOIIIBIO YacToT. O0CY:KIATH POJIb 3aKOHA
OO0JIBIIMX YKced B 0OOCHOBAHUHU YaCTOTHOTO METOA
U3MEPEHHUS BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIIUX YKCEN KaK MPOSBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX, POJIb 3aKOHA OOJIBIIKUX YUCEN B IPUPOIE U
B )KU3HU YeJIOBEKA

O060061eH1Ee, KOHTPOJID 10 IIpencraBieHne 1aHHBIX. IHoBTOPATH NU3YYEHHOE U BHICTPAUBATH CHCTEMY
OnucarenbHasi CTaTUCTUKA. 3HAHUU.
BeposTHOCTB CiiydaitHOTO PemaTs 3a1a4m Ha IpEICTABICHUE U ONTMCAHUE
COOBITHS. DJIEMEHTHI JTaHHBIX.
komOuHaTtopuku. Ciydaiinple | PemaTh 3a1a4u Ha HAXO0KJICHUE BEPOSITHOCTEH
BCJIMYNHBI X PACIIPCACIICHUAA COOBITHI, B TOM YHUCJIE B OIBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 00bETMHEHUS U TIEPECCUCHHS
COOBITHIA, BBIYUCIIATH BEPOSITHOCTH B OTIBITAX
C CEpPUSIMU CIIyYalHBIX UCIIBITAHUN
OBUIEE KOJIMYECTBO 34
YACOB I1O ITPOI' PAMME
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