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(3 yaca anredpa, 2 yaca reomeTpusi 7-9 Kiiacchi)
(BepositHOCTB ¥ cTaTHCTHKA 34 yaca 7-9 Ki1acchl)
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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo martemaTuke uisi oOydwaromuxcsi 5—9 kiaccoB paspaboTaHa Ha
ocHoBe PI'OC OOO. B mporpaMme Mo MareMaTHUKE YYTEHBI WUJIEUM U TOJIOKECHHS
KOHIICTIIIUU Pa3BUTHUS MaTeMaTUYecKoro oopasoBanus B Poccuiickoit @eaeparuu.

[IpeameToM MaTeMaTUKH SBISIIOTCS (PyHIaMEHTAIIbHBIE CTPYKTYPhI HALLIETO MUpa —
IPOCTPAHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIC OTHOIIEHUS (OT TMPOCTEUIIHX,
YCBAaMBAEMbBIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUIS pa3BUTHS HayYHBIX U MPUKJIAIHBIX Uzeil). MaTemaTnueckre 3HaHUS 00€CTIeYUBAIOT
MNOHMUMAHUE NPUHLMUIIOB YCTPOWCTBA UM HCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHI0 COLMAIBHOM, OJKOHOMHYECKOW, MOJUTHYECKON
uHpOpMaIuY, JAOT BO3MOXKHOCTH BBINOJHSTH PAcueThl M COCTABIATH AJITOPUTMBI,
HaXOJUTh U IPUMEHSATH (POPMYJIbI, BIAAETh MPAKTUYECKUMH TPUEMAMU T€OMETPUUECKUX
U3MEPEHU M MOCTPOCHUM, YUTaThb MH(POpPMAIMIO, MPEICTAaBICHHYIO B BUJE TaOuL,
quarpaMM M Tpa@uUKOB, JKHTb B YCJIOBHUSIX HEOIPEACIEHHOCTH M IOHHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITUH.

N3ydyenne marematuku ¢GopMuUpyeT y OOydaroIMXCsli MaTeMaTHYeCKUH CTHUIIb
MBIIICHUS, POSIBISIIOUIMICS B ONPEACIIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBaIOT TaKW€ IPUEMBl M METOAbl MBINUICHUS, KaK WHAYKIUS W JECIyKLHs,
000011IeHNEe W KOHKPETU3AllMsl, aHAJIU3 M CHUHTE3, KiacCU(PUKalug U cHUCTeMaTH3alus,
abctparupoBanue 1 aHanorus. OObeKTbl MaTEMaTUUECKUX YMO3aKIIFOUEHUH, TpaBuiia UX
KOHCTPYUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTHYECKMX MOCTPOEHHH, CHOCOOCTBYIOT
BbIpaOOTKE yMeHUsI (OPMYIUPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXKICHUS, TEM
CaMbIM pPa3BHMBAIOT JIOTMUECKOE MblIlUIeHHE. M3ydueHne MareMaTuku oOecreurBaeT
(dopMUpOBaHUE ANTOPUTMUYECKON KOMIIOHEHTHl MBILIUICHHWS M BOCIHMTAHUE YMEHU
NEHUCTBOBAaTh 1O 3aJlaHHBIM  QJIFCOPUTMAaM, COBEPIIEHCTBOBATH HU3BECTHBIC u
KOHCTPYHpOBaTh HOBbIE. B mpoliecce pemieHus 3agady — OCHOBHOM —y4uyeOHOM
NEATEIbHOCTH Ha ypOKAaX MAaTEMaTUKH — pPa3BHBAIOTCA TBOPYECKAas W NPHUKJIAJIHAS
CTOPOHBI MBIIIUICHHUS.

OOyueHne MaTeMaTHKE J1a€T BO3MOXKHOCTb Pa3BUBATh Y OOYyYaIOIIUXCS TOUYHYIO,
palMoHaNbHYI0 U MH(GOPMATUBHYIO peyb, YMEHHUE OTOMpaTh Haubosee MOAXOSIINe
S3BIKOBBIE, CUMBOJIMYECKHE, TpapUuecKue CpeACTBa IJs BBIPAXKEHHUS CYXICHUA U
HAIJISIHOTO UX MPECTaBICHUS.

[Ipy u3yuyeHuun MaTeMaTHKU OCYIIECTBIIETCS O0OIee 3HaKOMCTBO C METOJaMHU
MO3HAHUA JIEUCTBUTEILHOCTH, MPEJICTABICHUAMH O MPEAMETE U METOJIaX MaTEMaTUKH,

X OTJIMYHUU OT MCTOJ0B APYIUX CCTCCTBCHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
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OPUMEHEHUST MATEMATHKW JUIsl PEIICHHs HAy4yHbIX M MPUKIAJHBIX  3a7ad.
[TpuopuTeTHBIMU 1ENIIMU O0yUEHUS MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:
dopMupoBaHHE IIEHTPAIbHBIX MAaTEMaTUYECKUX TMOHATHNA (YHUCIO, BEIMYMHA,
reoMeTrpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIUs), 00ECTIeUMBAIOIINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEeMAaTHUYECKOTO 00pa30BaHUs 00yJarOIINXCs;
noJiBeJIcHNE 00y4YaromnXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEeMaTUKH W OKpYKalolero Mupa, MOHMMaHUE MaTeMaTHKW KakK dYacTh oOiien
KyJbTYPBl YEJIOBEYECTBA; PA3BUTHE HHTEIUIEKTYAJIbHBIX U TBOPYECKHUX CHOCOOHOCTEH
oOyyJaromuxcsi,  IMO3HABaTEIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHHUS, WHTEpeca K M3YyUYEHUI0O MaTeMaTHKH; (OpMUPOBAaHUE
(GyHKIMOHATBLHOM MaTEeMAaTHUYECKOM IPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSIBJIECHUS MAaTEMAaTUYECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX >KM3HEHHBIX CUTYyalUsX U TMPU H3YUYCHUH JPYTUX YYE€OHBIX MPEIMETOB,
NPOSIBICHHS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEH, (OPMYNIHpOBAaTH KX Ha S3bIKE
MaTeMaTUKH W CO3/1aBaTh MAaTEMATHYECKUE MOJEIHA, NPUMEHATh OCBOEHHBII
MaTeMaTUYeCKUid ammapaT sl pelleHUus NPaKTUKO-OPUEHTHPOBAHHBIX — 3aj1ad,
UHTEPHPETUPOBATH U OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUHU COAEPKAHUS TPOrpaMMBbl IO MaTeMaTuke B 5—9 kiaccax: «Hucna
U BBIYUCICHUS», «Anredpa» («Anredpandeckue BBIPAKEHUSD», «YpaBHEHUS U
HepaBeHCTBA), «DyHkIny, «['eomerpus» («I'eomerpudeckue PUTrypsl 1 ©X CBONCTBAY,
«3MepeHne TreoMEeTpUYECKUX BeIWYuH»), «BeposTHOCT M cTaTucTuka». JlaHHbIE
JUHUM Pa3BUBAIOTCA MapajuiebHO, KaXas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTroii, a B TECHOM KOHTaKTe€ U B3aUMOJICHCTBUHU.

Copep:xaHue mporpamMmbl 10 MaTeMaTHKE, paclpesie]IeHHOE M0 ToAaM 00y4yeHus,
CTPYKTYPUPOBAHO TakKHUM 0O0pa3oM, 4TOObl KO BCEM OCHOBHBIM, NPHHIMIHAIbHBIM
BOoIlpocaM  oOydwarommecss  oOpamiajuch  HEOJHOKPATHO, 4YTOOBI  OBJIAQJICHUE
MaTEMaTUYECKUMH TOHSITHUSIMUA M HaBbIKAMU OCYIIECTBIISUIOCH IMOCJIENOBATENBHO U
NOCTYINATEIbHO, C COOJIOJEHUEM MPUHIMUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOYAJIMCh B OONIyI0 CHCTEMY MAaTE€MaTH4YEeCKUX THPEJCTaBICHUN OO0y4arouuxcs,
pacuupsis v yriryossis ee, 00pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremartuka sIBIsSETCS 00sS3aTEIbHBIM YyUEOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopazoBanus. B 5-9 knaccax maremaruka
TPaJUIIMOHHO U3YyYaeTcs B paMKax CIEAYIOUIMX YYEOHBIX KypCcoB: B 5—0 Kiaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Aredpa» (BKII0Yasi 3JIEMEHThl CTATUCTUKU U
Teopun BepoaTrHocTe) u «l'eomerpusi». IlporpamMmmMoil Mo MaTeMaTUKE BBOAUTCS

CaMOCTOSITeJIbHBIN y4eOHbI Kypc «BeposSTHOCTh U CTATUCTUKAY.
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OOmiee 4uCIO YacoB, PEKOMEHIOBAHHBIX MJIsI M3YYCHHUS MaTeMaTHKu (0a30BBIA
YPOBEHB) Ha YPOBHE OCHOBHOI0 o0I1Iero oopazoBanus, — 952 yaca: B 5 kimacce — 170
yacoB (5 gacoB B Hezelnmo), B 6 ki1acce — 170 gacoB (5 gacoB B Henento), B 7 kiaacce — 204
yaca (6 yacoB B Hejienio), B 8 kinacce — 204 gaca (6 yacoB B Heqenwo), B 9 kinacce — 204
gaca (6 4acoB B HEJICIIO).
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

N3ydeHne maTreMaTUKU Ha YPOBHE OCHOBHOT'O 00111ero 00pa30BaHus HAIIPAaBICHO Ha
JOCTHKEHUE OOYYaIOUUMUCS JIMYHOCTHBIX, METAlPEIMETHBIX M MPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YyJIbTATOB OCBOCHHUS yUEOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3YIbTATHI OCBOCHHUSI TPOTPAMMBI IO MATEMATUKE XapaKTEPU3YIOTCS:
1) maTpuoTHYECKOe BOCTIUTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOILIJIOMY M HACTOSILEMY POCCHMCKOW MaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHHUSIM POCCHUUCKAX MATEMATHUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKCHUW B JIPYTUX HAayKax W
NPHUKIATHBIX cepax; 2) rpaKIaHcKoe H IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBHITIOJIHCHUIO 00sI3aHHOCTEH I'pakIaHNMHA U peaJIM3alluM €ro Ipas,
NpEACTAaBICHUEM O MATeMaTUYeCKUX OCHOBaX (PYHKIMOHUPOBAHUS PaA3IMUHBIX
CTPYKTYD, SBJICHUMN, TIPOIIECAYP I'PAKIAHCKOTO 00IIECTBA (HAprUMep, BBIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXACHHIO ATHYECKHX IIPOOJIeM, CBS3aHHBIX C TMPAKTUUYECKUM
MPUMEHCHUEM JOCTHKECHUN HAyKH, OCO3HAHUEM BAXXHOCTH MOPAIBHO-ITUUYECKUX
IPHUHIIAIIOB B I€ITEILHOCTH YYCHOT0; 3) TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME€ B PEHICHUM MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM  HAIPaBJICHHOCTH, OCO3HAHMEM  BaXHOCTM  MaT€MaTHYECKOIO
o0pa3oBaHMsl Ha MPOTHKEHUH BCEH KU3HMU [Js YCHEHMIHOW MpodecCHuOHANbHOU
JNEATCIBHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM |
MOCTPOCHUEM WHIWBHUAYaJbHONW TPAeKTOPUU OOpa30BaHUS U KUZHEHHBIX IJIAHOB C
YY4ETOM JIMYHBIX MHTEPECOB M OOIICCTBCHHBIX IOTPEOHOCTEH; 4) 3ICTeTHYECKoe
BOCIIMTaAHHeE:

CIIOCOOHOCTBIO K OMOIMOHAJBLHOMY M OCTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHYeCKMX OOBEKTOB, 3ajlay, pEHIeHUN, pacCyX IACHUW, YMEHHIO BHICTh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE; D) EHHOCTH HAYYHOT'0 MO3HAHUS:

OPUEHTALIMEN B IESITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIIOBEKa, MPUPOJAbI U OOIECTBa,
MOHMMAaHUEM MaTEMaTUYeCKOM HayKH Kak c(epbl YeT0BEYECKOU JAesATeIbHOCTH, ITAIOB

CC pa3BUTHUA W 3HAYUMOCTH [JId Pa3BUTHA LIHMBUIN3AlKWKM, OBJIAACHHCM A3BIKOM
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MaTeéMaTUKM M MAaTeMaTU4YECKOW KyJIbTypOM KakK CpEACTBOM IIO3HAHUS MHPA,

OBJIaACHHUCM HpOCTGfIIHHMH HaBbBIKaMH HCCHC,Z[OBaTeJIBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BoOCHHTAHMHE, (¢popMupoBaHue KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 3/7I0pOBOTO 00pasza >KM3HM (30pOBOE NMHUTAHHE, COANAHCHUPOBAHHBIA PEKUM
3aHATUH U OTIbIXA, pEryJsipHas pu3ndeckas akTUBHOCTD), C(DOPMUPOBAHHOCTHIO HABBIKA
peduiekcun, TMpU3HAHHEM CBOETO MpaBa Ha OMIMOKY M TaKOro K€ MpaBa JIPyroro
YEJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIHTAHHUE:

OpHEHTAIMEN HA IPUMEHEHNE MATEMATHYECKUX 3HAHUM IS PELICHHS 3a0a4
B 00J1aCTH COXPAHHOCTH OKPYIKAIOIIEH Cpebl, INIAaHUPOBAHMS IIOCTYIIKOB U OLIEHKH KX
BO3MOXKHBIX IIOCJIEICTBHM IJIS OKDYKaloIlel Cpeibl, OCO3HAHHMEM IJI00aIBHOIO
XapakTepa OSKOJOTMYECKHX IpobiieM M IyTed HX pelleHds; 8) aganrtamus K
H3MEHSIIOIIUMCS. YCJIOBHSM CONHAJIBLHOW W MPHPOAHOI Cpeabl: TOTOBHOCTHIO K
NEUCTBMSIM B YCJIIOBHSX  HEONPEIEICHHOCTH, TIIOBBIIIEHHIO  YPOBHSA  CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IEATEILHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y
APYTHX JIOEH, IPUOOPETaTh B COBMECTHOM JESATEIBHOCTH HOBHIE 3HAHHUS, HABBIKU U
KOMIIETEHIMH M3 OIbITA IPYIHX; HEOOXOAMMOCTEIO B (DOPMUPOBAHMH HOBBIX 3HAHUIA, B
TOM YK€ (OPMYIUPOBATH UIEH, TOHATHS, THIIOTE3E 00 00BEKTAX M SABJICHHSX, B TOM
yucle paHee He W3BECTHBIX, OCO3HABATh JCHHUIMTHI COOCTBEHHBIX 3HAHHM U
KOMIIETEHTHOCTEM, IUIAHUPOBaTh CBOE Ppa3BUTHE; CIOCOOHOCTBIO  OCO3HABATh
CTPECCOBYIO CHTYAIMIO, BOCIIPHHUMATE CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMED, KOPPEKTHPOBATH IIPUHUMAEMBIE PEIIICHUS

U AecTBuUs, GOPMYIMPOBATH U OLIEHUBATH PUCKU U MOCIIENICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATDBI

B pesynbrate ocBOEHUS IPOrpaMMBbI IO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHusi y oOydyaroiierocs OyayT chOpMHUpPOBaHBI METANPEIMETHBIC PE3YJIbTaTHI,
XapaKTEPHU3YIOIIUECs OBJIAJCHUEM TO3HABATEIHPHBIMA YHUBEPCATHHBIMU YUCOHBIMU
NEUCTBUSAMHM, KOMMYHHUKATUBHBIMH  YHHUBEPCAJIBbHBIMH  yYEOHBIMH  JICHCTBHSIMU,

PEryJIITUBHBIMHA YHUBCPCAJIbHBIMU y‘-Ie6HBIMI/I I[CflCTBHSIMH.
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Ilo3HaBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS
ITo3naBaTenbHBIC YHUBCPCAJIILHBIC y‘{€6HBI€ ,Z[QﬁCTBI/ISI 00€eCIIeYnBarOT

dbopmupoBaHre 0a30BBIX KOTHATHBHBIX MPOIIECCOB 00yUYarOMUXCs (OCBOCHHE METOJIOB
MO3HAHUSA OKPYXKAIOIIETO0 MHpa, MPUMEHEHHE JIOTUYECKHX, HCCIIEA0BATEeIbCKUX
oreparuii, yMeHuit pabotath ¢ uHpopmanuei).

ba3oBble Jornyeckue AeicTBU:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTUYECKUX
00BEKTOB, TOHATHN, OTHOIICHUN MEXIy MOHITHAMH, (GOPMYIHPOBATH OMpPEICICHUS
MOHATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MpPU3HAK KiIacCU(PUKAIIMU, OCHOBAHUS MJIs
0000mICHNsT W CpaBHEHUS, KPUTEPUH TPOBOJUMOTO aHAINW3a; BOCIPUHUMATH,
dbopMyIMpoBaTh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTEIIbHbBIC
W OTpUIlaTeIbHBIC, CIWHWYHBIC, YaCTHbIE W OOINHE, YCIOBHBIC; BBISIBISTH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUsl B (paKTax, JaHHBIX,
HAOMIOCHUSAX W YTBEPKICHUSAX, TMpeiaraTb KpPUTEPUU JUTSL  BBISIBIICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUM; MPOBOAUTH BBIBOJIbI C MCIIOJI30BAHUEM 3aKOHOB
JIOTUKH, JIETyKTUBHBIX
W WHIYKTUBHBIX YMO3aKIIOUCHWH, YMO3AKIIOUCHUN 110 aHAJOTUH, pPa30ouparth

JI0Ka3aTeNIbCTBA MATEMATHUUECKUX YTBEPXKIICHUM (TIPsIMbIE
U OT TPOTHUBHOTO), TMPOBOJWTH CAMOCTOSITCIIBHO HECJIOKHBIC JOKa3aTelIhCTBA
MaTeMaTu4eckux (hakToB, BBICTpPAWBATh AapTryMEHTAIMIO, TMPHUBOJIUTH TPUMEPHl U
KOHTpHpHUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS; BHIOMPATH CIIOCO0 pelIeHUs
y4eOHOHM 3a7aun (CpaBHUBATh HECKOJHKO BAapHUAHTOB pEIICHHs, BHIOMpaTh Haubosee
MOAXOMSIIAA € YYETOM CaMOCTOSTEILHO BBIICIECHHBIX KpHUTepueB). ba3oBble
HCCJIeI0BaTeIbCKUE 1eHCTBUA:

WCIIOJIB30BaTh  BOMPOCHI KaK HMCCJICNAOBATEILCKHMH WHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIINE MPOTUBOpPEUHE, TPOOIEMY, CAaMOCTOSITEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIOTE3y, aprYMEHTHPOBATH CBOIO
MO3UIIMI0, MHEHHUE; MPOBOJIHUTH MO CAMOCTOSITEIbHO COCTABIIEHHOMY TIJIaHY HECIOXKHBIH
OKCIIEPUMEHT, HEOONBIIOE HCCICJOBAHWE IO YCTAHOBJICHUIO OCOOEHHOCTEU
MaTeMaTHYECKOro 0OBEKTa, 3aBUCHMOCTEH OOBEKTOB MEXKIY COOOM; CaMOCTOSITEILHO
dbopmynupoBaTh 0000IIEHHS] U BBIBOJBI IO Pe3yJibTaTaM MPOBEICHHOTO HAOJIOICHNUS,
WCCJICIOBAHMSI, OIEHWBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3yJbTAaTOB, BHIBOJOB U
000011IeHHIT; MPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE TIPOIIECCa, a TAK)KE BhIIBUTATH

MMPCAIOJIOXKCHHA O €0 Pa3BUTUH B HOBBLIX YCIIOBUAX. Pab6ora

¢ uHgopmManmei:
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BBISIBJISITH ~ HEJOCTATOYHOCTH M HM30BITOYHOCTH  MHGPOpMAIUHM,  JaHHBIX,
HEOOXOMMBIX JIJIsl pEIIeHHs 3a/1a4l; BRIOUPATh, aHaJIU3UPOBATH,
CHCTEMaTH3HPOBATh u UHTEPIPETHPOBATD
uHGOPMAIIMIO PA3NIUYHBIX BHIOB H (GOpM TpPEACTaBICHHUS; BbIOUpaTh (opmy
npecTaBiIeHus UH(POpMAaLUK U WILTIOCTPUPOBATH PEIIaeMble
3aa4d CXeMaMH, AuarpaMMamMu, HHOU TpaduKoi U MX KOMOMHALIUSAMU;
OLICHMBATh HA/IC)KHOCTh MH(OPMAILIUY TIO KPUTEPUSIM, TIPETIOKECHHBIM YUUTEIEM

WK cHOPMYITHPOBAHHBIM CAMOCTOSITENILHO.

KomMMyHHKaTHBHBIE YHHUBEpPCaJibHble Y4eOHbIE 1eHCTBUA
KoMMyHUKaTHBHBIE  yHUBEpCalbHble  y4yeOHbIE  JEHCTBUA  OOECIEYMBAIOT

C(l)OpMI/IpOBaHHOCTB COLMAJIbHBIX HABBIKOB O6Y‘I&IOHH/IXC}I.

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXKIECHHS B COOTBETCTBUHM C YCIOBHUSIMH H
HeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOJy PELICHHS 33Ja4d U IOJYYEHHBIM
pe3ynbTaTam; B X0/1€ 00CY X ACHHS 3aaBaTh BOIPOCHI 10 CYLIECTBY 00CYKIAEMOIl TEMBI,
npo0JieMbl, pelaeMoi 3aayM, BBICKA3bIBaTh HJEH, HAllEJICHHbIE HA TOUCK PEIIEHUs,
CONOCTaBIIATh CBOM CYXKJEHHUA C CYXKICHUSIMHM JPYIMX YYAaCTHHKOB JHAJIOTA,
0OHapyKMBaTh PA3IMYUE U CXOJCTBO MO3UIUH, B KOPPEKTHOU (hopme (popMyIHpoBaTh
pa3HOIVIACHS, CBOM BO3PAXEHUS; NPEICTABIATH PE3YJNbTAThl PEIICHUS 3a]ayd,
SKCIIEPUMEHTA, HWCCIEAOBaHMs, TMPOEKTa, CaMOCTOSTENbHO BbIOMpaTh (opmar
BBICTYIUICHHUS C YYETOM 3a/1ay MPE3eHTAUU 1 OCOOEHHOCTEN ayIuTOPUH.

CorpyaHu4ecTBo:
MOHUMATh ¥ UCTOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIMBUIYAIbHOU PaOOTHI

Ipy pelieHuH Yy4eOHBIX MaTeMaTUYeCKMX 3a/lay; NPUHUMATh Ieb COBMECTHOMU
NeATEILHOCTH, TJIAHUPOBATH OPTaHU3AITUIO

COBMECTHOM pabOThI, pacripeAeisiTh BUILI padOT, TOrOBApUBATHCS, 0OCYKIATh MPOIIECC

U pe3ynbTaT paboThl, 0000IaTh MHEHHMS HECKOJbKUX YeJIOBEK; y4acTBOBAaTh B

rpynmoBeIX Gopmax padoTel (00Cyx)aeHUS, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMbI U

JPYTHUE), BBITOTHATH CBOIO YaCTh PaOOTHI M KOOPAMHUPOBATH CBOU JICHCTBHS C IPYTUMHU

YWICHAMH KOMAaHbl, OIICHMBAaTh KadeCTBO CBOEr0 BKJIaJa B OONMH TPOIYKT TIO

KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.
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PeryasiTuBHBIC YyHHBEpPCAJIbHbIC Y4eOHbIE 1eCTBUSA
PerynstTuBHbIC yHUBEpCaIbHBIC yUeOHbIE NEHCTBUS 00eceunBaOT (OPMUPOBAHUE

CMBICJIOBBIX YCTAHOBOK U KN3HCHHBIX HABBIKOB JIMYHOCTH. CaMoopraHm.aumI:

CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJITOPUTM pPEIIECHUs 3aAaud (WM €ro 4acth),
BbIOUpaTh CMOCO0 pEIIeHHsT C YYEeTOM HMMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUM C YYETOM
HOBOM MH(pOpMaIuy.

CaMOKOHTPOJIb:
BJIQJIETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIS TIpoliecca U pe3yJibTara

pEILIEHHsI MAaTEMAaTUYECKON 3a/1a4; IPEABUAETD TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh
IIPU PELICHUM 3a7a4d, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSAITENBCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX TPYJHOCTEW; OLIEHUBATH
COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH ITIOCTABICHHON LIEJIN

U YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTUKEHUS WU HEJOCTHKEHHUS I€JIH, HaXOIUTh

OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI [0 MATEMATHKE MPEACTABICHBI 10
rojiaM 00y4eHusl B paMKax OTJIEeIbHBIX YUeOHBIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa», «I'eometpusi», «BeposTHOCTE U

CTAaTHUCTHUKA).
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®EJIEPAJIBHASI PABOYASI ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KJIACCAX

MNOACHUTEJBHASA 3AIINCKA

[TpropuTeTHBIMU LIETSIMH O0OYYCHUSI MaTeMaTHKE B 5—6 Kitaccax sIBJISIOTCS:
MPOI0JDKEeHNE (DOPMUPOBAHKS OCHOBHBIX MAaTEMATHUECKUX MMOHATHHN (YHCIIO,
BEeIMYMHA, TeoMeTpuueckas ¢urypa), 0OCCIeUMBAIOMIUX TMPEEMCTBEHHOCTD "
MEePCIIEKTUBHOCTh ~ MaTEMaTHYECKOro  00pa3oBaHMs  OOYYalOIIUXCS;  Pa3BUTHE
MHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOy4aronIuxcs, IMO3HABATEIbHOU
AKTUBHOCTH, HCCIICIOBATECIbCKUX YMEHHUN, HHTEpPEca K U3YyUYCHHUIO MATEMaTHKU;
MOABE/ICHUE 00YUYAIOIIUXCSl HA JOCTYITHOM JIJISI HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKH U OKPYXaloIllero mMupa; GopMupoBaHue (HyHKIIMOHATILHOMN
MaTeMaTHYECKOW TPaMOTHOCTU: YMEHHUS pacro3HaBaTh MaTeMaTUYECKHE OOBEKTHI B
pEAIbHBIX >KU3HEHHBIX CHUTYyallUsiX, MPUMEHSATh OCBOCHHBIE YMEHHUS ISl PEIICHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 3a/iady, MHTEPIPETUPOBATH MOJYUYCHHBIE PE3yJbTaThl U
OIIEHUBATh UX Ha COOTBETCTBUE MPAKTUYECKON CUTYAIIUH.

OcHOBHBIC JIMHUW COJIEp’)KaHUSA Kypca MaTeMaTHKu B S5—6 Kjaccax —
apudMeTHIecKasi 1 reoMeTpruyecKasi, KOTOpble pa3BUBAIOTCS MapajleibHO, KaXkaasi B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBHCHUMO OJHA OT JAPYIroi, a B
TECHOM KOHTaKT€ M B3auMMOJCUCTBUM. Takke B Kypce MaTeMaTUKH MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJireOpbl U ONUCATEIIbHON CTATHCTHKH.

N3yuenune apudmernyeckoro marepuajiia HayMHACTCS CO CHUCTEMaTU3allud |
Pa3BUTHSI 3HAHUH O HATYPAJIbHBIX YHCJIAX, MOJYYCHHBIX Ha YPOBHE HAYAIBHOTO OOIIIETO
obpazoBanusi. IIpu 3TOM COBEpIICHCTBOBAHUE BBIYUCIUTEILHON TEXHUKHU "
dbopMUpOBaHHE HOBBIX TCOPETHUYCCKHMX 3HAHWM  COUYETACTCSd C  Pa3BHTHEM
BBIYUCIIUTEILHON KyJIBTYpbl, B YAaCTHOCTHM C OOYYE€HHEM TMPOCTECUIIUM MpUeMam
NPUKUAKA W OLEHKUA PE3yJbTaTOB BBIYMCICHUU. l3ydeHue HaTypaJlbHBIX YHCEN
MPOJ0JDKACTCS B 6 KJIacCe 3HAKOMCTBOM C HAYaJIbHBIMHU MOHATHUSMH TEOPUHU JCITUMOCTH.

Hauano n3yuenust 0ObIKHOBEHHBIX U JIECATHYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTo
MIEPBBI 3Tal B OCBOCHUH JIPOOEH, KOTraa MMPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH,
MOHATUSIMU TeMBI. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX Apo0el B MOJHOM 00beMe
MPEANIECTBYET U3YUCHUIO NECATUYHBIX TpOoOei, 4TO Ieeco00pa3HO ¢ TOYKU 3PCHUS
JIOTUKW W3JI0KEHUS YHMCJIOBOM JIMHUHW, KOTJa TpaBWia JCUCTBUM C JECATUYHBIMU

I[p06$IMI/I MOKHO 00OCHOBATH YKC U3BCCTHBIMU AJITOPUTMAaMU BBITTOJIHCHUA I[GﬁCTBHfI C
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OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JECATUYHBIMU JPOOSMHU  PACHIMPUT
BO3MOXXHOCTH JJI1 TOHUMaHUs OOYYalOIIMMHUCSA TPUKIAAHOIO IMPUMEHEHHMS] HOBOM
3alliCU TPU U3YYECHUU APYTUX MPEAMETOB U MPU MPAKTHUECKOM HCHOib30BaHuU. K 6
KJIACCy OTHECEH BTOPOM 3TaIl B U3yUYEHUU JIPOOEil, I'/ie IPOUCXOAUT COBEPLUIEHCTBOBAHNE
HaBBIKOB CPaBHEHHUs U INpeoOpa3oBaHMs ApoOEH, OCBOEHUE HOBBIX BbIYMCIUTEIIBHBIX
aJITOPUTMOB, OTTaYMBAaHUE TEXHUKHU BBIYMCIICHUH, B TOM YHUCJIEC 3HAYCHHUI BBIPAKECHUH,
COJIEpKalNX U OOBIKHOBEHHBIE, U JECATUYHBIC APOOU, YCTAHOBIICHUE CBS3EH MEXIY
HUMH, PacCMOTpPEHHME MPHEMOB pEIIeHUs 3a7ad Ha Jpobu. B Hauame 6 kiacca
IPOUCXOAUT 3HAKOMCTBO C ITOHSATUEM MPOIIEHTA.

Oco0eHHOCTBIO U3YYECHHUS TIOJOKUTENBHBIX U OTPUIIATENBHBIX YHUCEN SBISETCS TO,
YTO OHU TaKX€ MOTYT PacCMaTpUBATHCS B HECKOJIBKO 3TamoB. B 6 kiacce B Havaie
u3ydeHus TeMbl «llomokuTenpHBIE M OTPHIIATEIbHBIC YHCIA» BBIACIACTCA MOATEMA
«llenple uyucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIBHBIMH YHMCIAMU U
JCHCTBUSIMH C MOJIOKUTEIHBIMUA M OTPUIATEIFHBIMHA YHCTIAMH TIPOUCXOANT Ha OCHOBE
COJIEP’KaTENbHOIO MOAX0Aa. OTO TMO3BOJSET Ha JOCTYIHOM YpPOBHE I1I03HAaKOMHUTh
o0y4aromuxcst PakKTUYECKU CO BCEMU OCHOBHBIMH MOHATHUSMU TEMBI, B TOM YHCIIE U C
npaBuWiIaMd 3HAKOB TIPU BBINOJHEHUH apudMeThyeckux JaedctBuid. W3yueHue
palMOHAIBHBIX YKCeN OyIeT MPOJOJIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipy 0Oy4yeHMM pEIICHHI0 TEKCTOBBIX 3aJady B 5—6 Kiaccax HCHOJIb3YIOTCS
apumetrnyeckue npuemsl perieHus. [lpu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaccax paccMaTPUBAIOTCS TEKCTOBBIC 337aUM CIEAYIONINX BUOB: 33Ja4H Ha JIBUKCHHE,
Ha YacCTH, Ha TIOKYIIKH, Ha pab0oTy U IPOU3BOIUTENIHOCTD, HA MPOLICHTHI, HA OTHOILIEHUS
u nponopuuu. OOyuaronuecss 3HAKOMSTCS € MpUEMaMH PeIIeHusl 3aaad rnepedbopom
BO3MOYKHBIX BapHaHTOB, y4arcsi paboTaTh ¢ MH(pOpMaImen, mpeacTaBIeHHON B Ghopme
TaOJIUI WU AUarpaMm.

B mporpamme ywyebHoro kypca «MaTemaTukay HpeaycCMOTPEHO (OpMUPOBaHUE
IPONEACBTUUECKUX alreOpandyeckux MpeacTaBlIeHUid. bykBa Kak CHMBOJ HEKOTOPOIO
9yuclia B 3aBUCMMOCTH OT MaTEMaTHYeCKOrO0 KOHTEKCTa BBOJUTCS TOCTENEHHO.
BykBeHHass CHMBOJIMKAa IIHPOKO HCIOJB3YETCS MPEXAE BCEro JUIsl 3amUCH OOIIHUX
YTBEPXKACHUIA U TIPEITIOKEHUH, (POPMYII, B YACTHOCTH JJIs1 BRIYUCIICHUS T€OMETPUIECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISI» YUCIIA.

B mporpamMe yuebHOro kypca «MaremaTuka» TpeAcTaBlIeHa HarJsIHAS
reoOMeTpHsl, HalpaBlieHHAs Ha Pa3BUTHE OOPA3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOIO
BOOOpaKEHUs, N300pa3UTEIbHBIX YMEHUNH. JTO BaXKHBIN ITall B U3yUYEHUU TE€OMETPHH,
KOTOPBIA OCYIIECTBIISICTCS HAa HArJIAHO-TIPAKTUYECKOM YpOBHE, OMNHMpAETCs  Ha
HarIsiAHO-00pa3HOe  MBIIUICHHE  OOydarouuxcs.  bosbimas  pojgb  OTBOJAMUTCS
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PaKTUYECKON NEATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOAENHpOBaHut0. O0ydaronuecs
3HAKOMSTCA C T€OMETPUYECKUMHU (pUrypamu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C MX
OPOCTEHIIMMU KOH(QUTYpaIMsIMi, ydarcs H300pakaTb WX Ha HEIWHOBAaHHOW U
KJIeT4aToi Oymare, paccMaTpuBarOT UX MpocTeiime cBoiicTBa. B mponecce nuzyuenus
HarJsAHOW T€OMETPUM 3HAHUS, MOIY4YEHHbIE OOYYaIOUIMMUCS HAa YPOBHE HAYaJIbHOI'O
o011ero 00pa3oBaHus, CACTEMATU3UPYIOTCS M PACIIUPSIIOTCS.

CornacHo yueOHOMY MJ1aHy B 5—06 Kjlaccax M3y4aeTcsi HHTEIPUPOBAHHBIN IpeaMeT
«MaTtemaTiKa», KOTOPBIA BKIIOYACT apUPMETHUECKU MaTepuanl U HarJBSIIHYIO
TE€OMETPHUIO, a TaKXKe MPONEAEBTUUECKUE CBEICHUS U3 alreOpbl, JIEMEHTHI JIOTUKH U
Hayasa OMMUCATEIbHON CTATUCTHUKHU.

OO111ee ynco 4acoB, peKOMEHIOBAHHBIX JUIsl U3yUeHUs1 MaTeMaTHku, — 340 yacos:
B 5 kimacce — 170 gacoB (5 yacoB B Hefient0), B 6 kitacce — 170 gacoB (5 9acoB B HEJIEIIIO).
COJAEPKAHUE OBYYEHUS

5 KJIACC HarypaJjbHble YHCJIa U HYJIb

Harypanenoe wuyucno. Psg Harypanmenbix umcen. Ywucno 0. W3oOpaxeHue
HaTypaJIbHBIX YMCEl TOUKAMH Ha KOOPJIMHATHOU (YUCIIOBO) MPSIMOIA.

[TosunnonHas cucreMa cuucieHus. PuMmckas Hymepauuss Kak IIpUMeEp
HEMO3ULIMOHHOM CHUCTEMBI CUUCIICHUS. [eCaTUUHAs CUCTEMA CUUCIICHUS.

CpaBHEeHUE HATypaJdbHBIX YHCEJ, CPABHCHUE HATYypPaJIbHBIX YHCEI C HYJEM.
Crnioco0b1 cpaBHeHUs. OKpyTiaeHUE HATypaIbHBIX YHCEIL.

CioxxeHue HaTypalbHBIX YHCEJ, CBOWCTBO HYJIA MPHU CIOKEHUU. BbhlunTaHue Kak
JENCTBUE, 0OpAaTHOE CIIOKEHHUIO. YMHOKEHUE HATypajbHBIX YMCEN, CBOMCTBA HYJS H
CAVHMIIBI TpPU YMHOXEHUHM. JleneHue kak JelcTBHE, OOpaTHOE YMHOXKEHHUIO.
KoMmrioneHTs! neiicTBui, CBA3b Mexa1y HUMU. [IpoBepka pesynbrara apupMeTudecKoro
nevictBus. IlepeMecTuTeNbHOE M COUYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS U
YMHOXEHUSI, paCIpeIeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3oBanne OyKB 1t 0003HAYEHUsI HEU3BECTHOIO KOMIIOHEHTa M 3alucH
CBOMCTB apu(hMETUUECKHUX JCHCTBUH.

Jlenvtenn v KpaTHbIC YKCIA, Pa3JIOKECHUE HA MHOXKUTENU. [IpocThie U COCTaBHbBIE
yucina. [Ipuznaku aenumoctu Ha 2, 5, 10, 3, 9. JleaeHue ¢ oCTaTKOM.

CreneHb ¢ HaATypaJIbHBIM MOKa3aTesieM. 3alkCh YUCIa B BUAE CYMMbI pa3psaHbIX
CJaracMpblIXx.

HucnoBoe BbIpakeHHE. BBIUMCIIEHME 3HAYEHHM YMCIIOBBIX BBIPAXKCHUU, MOPSAIOK

BBIITOJIHCHU S ﬂeﬁCTBHﬁ. Hcnons3oBanue IIpru BBIYUCIICHUAX IIECPEMCCTUTCIIBHOIO H
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COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXEHHS, PacHpeleaIuTeIbHOIO

CBOMCTBaA YMHOXKCHUA.

Apodu
[IpeacraBnenne o apodu Kak crocoOe 3amucu 4acTh BeIMYHHBI. OOBIKHOBEHHBIC

npobu. IlpaBuiibHbIE M HemMpaBWibHBIE apoOu. CMmemaHHash ApoOb, MpeacTaBiICHUE
CMEIIaHHOW ApOoOH B BUJIEC HEMPABUILHOW JPOOU WM BBIJCICHHUE 10 YaCTH YUCIA W3
HernpaBuiIbHOU npobu. M300paxenue apodeit ToukaMu Ha 4ucioBoi nmpsiMoi. OCHOBHOE
cBoicTBO nipodu. Cokparnienue npobeit. [IpuBenenue npodbu Kk HOBOMY 3HAMEHATEIO.
CpaBHeHue qpo0eid.

CnoxxeHre ¥  BBIYMTAHUE JApoOeil. VYMHOXeHue U JIeJieHue JpoOei,
B3aMMHOOOpaTHbIE ApoOu. HaxoxaeHne yacTy Uenoro U Lejaoro Mo ero 4YacTu.

Hecstuynas 3anuch JpoOeit. [lpencraBienue necaTUdHOM apodu B BHUJC
O0OBIKHOBEHHOU. M300paxkeHue NecATUYHBIX ApoOel TOYKAMH Ha YUCIOBOW IPSIMOM.
CpaBHEHUE JECATUYHBIX APOOECH.

Apudmernueckue IeHCTBUS ¢ NECATUYHBIMU JIpoOsiMu. OKpYTieHUE ECITUUHBIX
TpoOeii.

PemeHne TeKCTOBBIX 33124

Pemienne TEKCTOBBIX 3a7ay apu(PpMETUUECKUM CIOCOOOM. PelieHue JToruyeckux
3amad. Pemenne 3agau nmepeObopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcmonb3oBanue mpu
penIeHnu 3aa4 TaOIUI] U CXEM.

Pemenune 3anau, coaepkanmx 3aBUCUMOCTH, CBS3bIBAIOIIME BEIIMUUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EJWHULIBI M3MEPEHUSA: MACCHI,
o0beMa, 1IeHbI, paCCTOSTHUS, BPEeMEHH, CKOPOCTU. CBSI3b MEXY €IUHUIIAMH U3MEPECHUS
KaKI0W BEJINYNHEI.

Petienre oCHOBHBIX 3a71a4 Ha IPOOH.

[IpencrapiieHre JaHHBIX B BUJE TAOJIHI], CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust
Harnsansle npeactasienus o purypax Ha INIOCKOCTHU: TOUKA, MpsiMast, OTPE30K, JIyY,

yIoJI, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. IIpsMoii, oCTpblid, TYIIOU U
Pa3BEPHYTHINA YIJIBL.
JlnuHa oTpe3ka, METpUYEeCKUEe €AUHHULBl JUIMHBL. JlIMHA JIOMaHOHW, HEPUMETP
MHOI'OYr'OJIbHUKA. MI3MepeHne U NOCTPOECHHE YIJIOB C OMOIIBIO TPAHCIIOPTUPA.
Harnsanele mnpencraBineHuss o ¢Gurypax Ha IUIOCKOCTU: MHOTOYTOJIBHUK,
IpSIMOYTOJIbHUK, KBaIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYP.
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N3o0paxkenne ¢uryp, B TOM 4ducie Ha Kierdaton Oymare. Iloctpoenue
KOH(UTYpalMii U3 YacTei MpsSMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM 1 KJIeT4yaToi Oymare.
Hcnonb30BaHre CBOMCTB CTOPOH M YTJIOB NPSIMOYTOJIbHUKA, KBAJIpaTa.

[Imomaae OpAMOYTOJbHMKA UM MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX u3
PSIMOYTOJILHUKOB, B TOM YK CJIe (GUTYDP, N300paKCHHBIX Ha KJIeT4aTor Oymare. EauHUIIbI
U3MEPEHUS TUIOMIAIN.

Harmsimaple mipeAcTaBiieHHs] O TMPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJbHBIN
napajuienenunea, Kyo, MHOrorpaHHukd. M300pakeHre MpOCTEHIIMX MHOTOTPAHHUKOB.
Pa3zBepTku kyOa u napaimenenuneaa. Co3ganue Mojieieii MHOTOTpaHHUKOB (U3 Oymary,
MPOBOJIOKH, IUIACTHJIMHA W JpYyrux wmartepuayioB). OO0BeM MNPSAMOYTOJBHOTO
napajienenunena, kyoa. Enuauie uamepenus oobema.

6 KJIACC

HarypaJjbHble yncia
ApudpmeTrnueckue JEHCTBUS € MHOTO3HAYHBIMU HATypajbHBIMU  YHCIIAMHU.

YucrioBble BbIpaKEHUs, MOPSIOK JIEUCTBHM, MCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IIPU BBIYUCICHUAX IIEPEMECTUTEIIBHOIO U COYETATEIBHOIO CBOMCTB CJIOKEHHUSA U
YMHOXEHHUSI, PAaCIPEACIUTENBHOIO CBOMCTBA YMHOKEHUSA. OKpYrieHHE HATypaJIbHBIX
qyucel.

JlenuTenu U KpaTHbIE YUCia, HAUOOJIBIINKM OOITUH JeIUTEeNh U HaUMEHbIIee o011ee

KpaTHoe. JleauMOoCTh CyMMBI U IPOU3BEACHHUS. JleleHne ¢ OCTaTKOM.

Apodu
OObIKHOBEHHas: ApoOb, OCHOBHOE CBOMCTBO JApoOH, COKpalieHue apooei.

CpaBHeHUe W ymnopsaouMBaHue ApoOeil. Pemienue 3agad Ha HaxOXKJEHHWE YacTU OT
IIEJIOTO U IIeJIOTO IO ero yacT. JpoOHoe 4nciio Kak pe3ynbrat aenenus. [Ipeacrasnenne
JECATUYHOU JpoOu B BHUJE OOBIKHOBEHHOW IpOOM M BO3MOKHOCTH TMPE/ICTABIICHUS
OOBIKHOBEHHOM IpoOM B BUE ECATUYHON. JlecsITuaHbIe TpoOn 1 METpHUYecKas CHCTeMa
Mep. ApudMeTudeckue ACHCTBUS M YHUCIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JECATUYHBIMH IPOOSIMH.

OtHomrenue. Jlenenne B JaHHOM OTHOIICHHH. Macimta0, nmpomopius. [IpumeneHue
MIPOIIOPLUUN MPU PEIICHUN 3a]1a4.

[TonsiTne mporieHTa. BBIYMCIIEHHE TMPOICHTa OT BEIWYMHBI W BEIUYUHBI IO €€
MpOIICHTY. BpIpaxeHue MNPOIEHTOB ACCATUYHBIMU ApoOsimu. Pemienue 3amay  Ha

IIPOLICHTEI. BBIpEDKGHI/Ie OTHOIICHMS BCJIMYHH B IIPOLCHTAX.
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IHosi0xuTeIbHBIC M OTPULIATEIbHBIC YHCJIA
[lonoxxurenbHple W OTpULATENbHbIE uyucaa. llenpie umcma. Mopyns yucia,

reoMeTpuYecKas HHTepIpeTanus Moy yncia. M3o0paxeHne uncen Ha KOOpAUHATHON
npsimoi. YucnoBbie npomexxyTku. CpaBHeHHE yucell. ApudmeTuyeckue ACUCTBUS C
IIOJIOKUTEJIBHBIMUA U OTPULIATEIIbHBIMHU YACIAMU.

[IpsmoyrosbHas cucreMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHaTtel TOYKHM Ha
IUIOCKOCTH, abciucca U opauHaTa. [locTtpoenue Touek M ¢Guryp Ha KOOpAUHATHOM

IIJTTIOCKOCTH.

bykBeHHbIE BbIPaKeHUS
[IpumeHeHne OYKB JJIA 3allMCH MAaTEMAaTHYECKUX BBIPAXKEHUN W TPEIJIOKEHUH.

CsoiicTBa apI/I(i)MeTI/I‘IeCKI/IX I[GﬁCTBHﬁ. BYKBGHHBIG BBIPpAKCHHUA HW  YHCJIIOBBIC
IIOACTaHOBKHM. ByKBeHHBIC PaBC€HCTBA, HAXOXKICHNC HCU3BCCTHOT'O KOMIIOHCHTA.
q)OpMYJILI, (1)0pMYJIBI INCpUMCTPa MU IUIOIIaAXW IIPAMOYI'OJIBHUKA, KBaapara, oO0beMa
napauiejcricaa u KY6a Pemenue TeKCTOBBIX 3agav

Pemienne TeKCTOBBIX 3a7ay apu(PpMETUUECKUM CIOCOOOM. PellieHue JToruyeckux
3amay. Pemmenue 3a1a4 nepebopoM BCceX BO3MOKHBIX BAPUAHTOB.

Pemenune 3amay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIMYUHBI: CKOPOCTB,
BpEMsl, paCCTOSTHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTD, BpeMsl, 00beM
paboThl. EnquHuilbl U3MEpeHUs: Macchl, CTOUMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH.
CBs13b MEXKIy €IMHUIAMHA U3MEPEHHUSI KaXK10M BETNYUHBI.

Pemenne 3amav, CBSI3aHHBIX C OTHOIIEHWEM, MPOMOPLUHOHAIBHOCTHIO BEJIWYHH,
MPOLIEHTAMH; PEIICHUE OCHOBHBIX 3a71a4 Ha JPOOHU U MPOIEHTHI.

OueHka W TNPUKUIKA, OKpyrjieHue pesyiabrata. CocTaBiieHHE OYKBEHHBIX
BBIPAKEHUH T10 YCIOBUIO 3aa4U.

[IpencraBienre JaHHBIX C MOMOIIBK Ta0auil W guarpamMm. CrosnOuatbie
JAArpaMMbl: YTEHHUE U MTOCTPOCHUE. UTEHUE KPYTrOBBIX IAATPAMM.

Harasignas reomerpust
Harnsaubie npeacrabienus o purypax Ha IJI0CKOCTH: TOUKa, TpsiMasi, OTPE30K, Iy,

YTOJI, IOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnosiokeHue ABYX MPSMBIX HA MJIOCKOCTH, MapajuieibHBIE MPSMBIE,
MEPIIEHAUKYJIAPHBIE ITpsAMBbIE. VI3MepeHne pacCTOSHUM: MEXY ABYMS TOUKAMH, OT TOUKH
JI0 TIPSIMOM, JIMHA MapUIpyTa Ha KBaJAPATHOM CETKE.

N3mepenne u MOCTpOEHHE YIVIOB C IOMOIIBIO  TpaHCIOpPTHUpPA. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBIN, TYIIOYTOJIBHBIA, PABHOOCAPEHHBIH,
PaBHOCTOPOHHUM. UEThIPEXyTOJbHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB. [ [pMOYTrobHUK,
KBaJIpaT: WCIOJIb30BAaHUE CBOMCTB CTOpPOH, VIJIOB, auaroHaien. M3oOpakeHue
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reoMeTpuyYecKknx (Uryp Ha HEITWHOBAHHOW OyMare C WCIOJIb30BAHUEM IHUPKYIIS,
JUHENKH, yToIbHUKA, TpaHcnopTupa. [locTpoeHus Ha kietyaToit Oymare.

[TepumeTrp MHoroyrosbHuka. [loHarve muomaan QUrypbl, €IUHULIBI U3MEPEHUS
wiowaau. [IpubnmxeHHoe u3MepeHue miomaad Guryp, B TOM 4HClI€e Ha KBaJIpaTHOU
cetke. [IpubmmkeHHOe M3MepeHNe JIMHBI OKPYKHOCTH, TIIOMIAIU KPyTa.

CummeTpus: LIeHTpajabHasi, OCeBasi U 3epKajbHas CHMMETPHUH.

[TocTpoeHnre CHMMETPUIHBIX QUTYP.

Harmsigapie pectaBieHrs 0 MPOCTPAHCTBEHHBIX (UTYpax: Mapajuiejenumnes, Kyo,
npu3Ma, TUpamMuaa, KOHyc, HWIMHAP, map u chepa. M300pakeHrne mpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, IWJIMHAPA U KOoHYyca. Co3manne Mojenen
MPOCTPAHCTBEHHBIX (UTYp (U3 Oymaru, MpoOBOJIOKH, INTACTUIINHA U APYTUX MATEPUATIOB).
[lonarue oObeMa, eauHUIBI U3MepeHus o0beMa. OO0beM  NPSAMOYTOJBHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3yabTAaTBl OCBOCHUS IPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 5 KJacce.

Yucaa v BLIYUCJICHUSA
[TonumaTe ¥ TPaBWIBHO YMNOTPEOISATH TEPMHUHBI, CBSI3aHHBIC C HATypaJbHBIMU

YHCJIaMi, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMH.

CpaBHUBaATh W YIOPAIOYMBATH HATypaJbHBIE YMCIA, CPABHUBATH B MPOCTEHIINX
CiTy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIC TPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOW (YMCIIOBOM) NPSIMOW C COOTBETCTBYIOIIMM €M1
YHUCIIOM U H300pa)kaTh HaTypalbHbIE YHMCIIa TOYKAMU Ha KOOPAUHATHOM (YMCIIOBOM)
IIPSIMOM.

Bemmonusate apudmernueckue ACHCTBHS C HATypadbHBIMA YHCIIaMHU, C
OOBIKHOBEHHBIMHU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BBITOMHATE TPOBEPKY, MPUKUAKY Pe3yIbTaTa BRIYUCICHUH.

OxpyrasaTh HATypadbHBIE YHCTIA.

PemeHne TeKCTOBBIX 33124
Pemrate TekcTOBBIC 3amaud  apU(PMETHUYECCKUM CIOCOOOM W C  IIOMOIIBIO

OPraHu30BaHHOI'O KOHCYHOI'O nepe6opa BCCX BO3MOJKHBIX BAPHUAHTOB.
Pemiats 3a7la4u, COACPIKAMKUEC 3aBUCHUMOCTH, CBA3BIBAIOIINEC BCIIMYHUHBI: CKOPOCTD,

BpEM:, paCcCTOAHUC, LICHA, KOJIMYICCTBO, CTOUMOCTD.
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Hcnonp30BaTh KpaTKWE 3alUCH, CXEMBbI, TaONHIbl, 0003HAYEHUS TPH PEIICHUN

3aJ1a4.

[Tonmp30BaThCS OCHOBHBIMM E€OWHHUIAMH W3MEPEHHS: LIEHBbI, MACChl, PACCTOSIHUA,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €IMHULBI BEJIMYMHBI YEPE3 APYTHE.

W3Bnekats, aHAMM3UpOBaTh, OIEHWBATh WH(POPMAIUIO, TPEACTABICHHYIO B
TabauIe, Ha CTOJOYaTOM AuarpamMme, WHTEPIPETUPOBATH NPEACTaBICHHBIC JTaHHBIC,
HCTIOJIb30BATh JIAHHBIC [IPU PEIICHUM 3a/a4.

HaI‘J'lﬂIlHaH reomMeTrpusi
[Tonp3oBaThCs IrCOMCTPHUICCKHUMU ITOHATHUAMU:. TOYKA, IIpAMasd, OTPE30K, JIYY, YIOJI,

MHOT'OYT'OJIbHUK, OKPYKHOCTB, KPYT.

[IpuBoauTe mnpuMepsl OOBEKTOB OKPYXKAIOLIETO MHUpPA, HUMEHMX (opMy
U3YUYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIVIAMH: BEpIIMHA CTOpPOHA, C
MHOT'OYTOJIbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, JUArOHalb, C OKPYKHOCTBIO: paJnyc,
IUaMETp, LIEHTP.

N300paxaTh N3y4eHHbIE T€OMETPUUYECKHE (PUTYPBI HA HETMHOBAHHOW M KJIETYAaTON
Oymare ¢ IOMOIIbIO IUPKYJIS U TUHEUKH.

HaxoauTe 1nuHbBI OTPE3KOB HEMMOCPEACTBEHHBIM U3MEPEHNEM C TOMOIIBIO JINHEVKH,
CTPOUTH OTPE3KH 33JaHHOM JUIMHBI, CTPOUTH OKPYKHOCTb 3aJaHHOTO paJnyca.

Hcnonb30BaTh CBOKCTBA CTOPOH M YIIOB IIPSAMOYIOJBHMKA, KBajapara Uil HX
ITOCTPOEHMS, BBIYMCIIEHUS TLIOMIAAN U IEPUMETPA.

Boruncnate nepuMerp U IUIOMIAAbL KBajpara, MOpsIMOYTOJbHHMKA, QUTYp,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM 4Hciie GUTYD, U300paKEHHBIX HA KJIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMH METPUYECKMMHU €IMHULIAMH HW3MEPEHUS JJIMHBL,
IJIOIA/IN; BBIPAKATh OJJHUA €IMHUIIbI BEJIMYMHBI Yepe3 IPYyTHE.

Pacno3naBaTte mapamienenunes, KyO, MCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIMHA,
peOpo rpaHb, U3MEPEHUSI, HAXOAUTh U3MEpPEHUs Napajuiesenunena, Kyoa.

Boluucnate o0bem KyOa, mapajuienienuiena Mo 3aJaHHbIM — M3MEpPEHUSM,
M0JIb30BaThCS €AMHULIAMU U3MEPEHHs 00beMa.

Pemare HecnoXkHbBIE 3aaud Ha W3MEPEHHE TE€OMETPUYECKUX BEJIWYMH B

IMPAKTHYCCKUX CUTYyaAlIHAX.

[IpeameTHBIC pE3yJbTAaThl OCBOCHHUS IPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOydeHus B 6 kiacce.
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Yucnaa v BBIYMCICHUA

3HaTh U TOHUMATh TEPMHUHBI, CBS3aHHbIC C PA3IUYHBIMU BHUJAMU YHCEI W
croco0aMy WX 3alHCH, TEPEXOIUTH (€CIIM 3TO BO3MOXKHO) OT OJHOW (POPMBI 3ammcu
qyuclia K Ipyrou.

CpaBHUBATH U yHOPSI0YUBATH LIEJIbIE YHCIIa, OOBIKHOBEHHBIE U JECATUYHbIC APOOH,
CpPaBHMBAThH YMCJIA OJTHOTO U Pa3HbIX 3HAKOB.

BrImonHsTh, coueTas yCTHBIE U MUChbMEHHBIC IPUEMBI, apU(METHIECKUE TCUCTBUS
C HATypaJIbHBIMU W IEJIBIMU YHUCIAMHU, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSIMH,
MOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMH YHCIIAMH.

BpIunciiaATh 3HaYEHHSI YHCIIOBBIX BBIPAXKCHUM, BBIIOJHATH MPUKUAKY U OLEHKY
pe3yJibTaTa BBIUMCICHUM, BBIMOJHATh MPEOOpPa30BaHUSI UYMCIIOBBIX BBIPpAXXEHUN  Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

COOTHOCUTPH TOUKY Ha KOOPAMHATHOM MPSAMOU C COOTBETCTBYIOIIMM €M YUCIOM H
M300pakaTh YUCiIa TOYKAMU Ha KOOPJIUHATHOMN MPSIMON, HAXOUTh MOIYJIb YHCIIA.

COOTHOCUTH TOYKHM B MPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAMHATAMHU 3TOH
TOYKH.

OKpyTIsTh 1eble YHCIIa U JAECSITHUYHbIE JPOOU, HAXOIUTh MPUOIMKEHUS YUCe]l.
YucsoBbie 1 OyKBEHHbIE BHIPAKEHUSA

[lonumars ¥ ynoTpeOsTh TEPMUHBI, CBA3aHHBIE C 3aMUCHI0 CTENEHM YHUCIA,
HaxXOJIUTh KBaJpaT WU KyO 4YHUCHa, BBIYHMCIATH 3HAYEHUS YHMCIIOBBIX BBIPAKEHUM,
COJIepKaIINX CTEIEHU.

[Tonb30oBaThCA MpU3HAKAMU JIETUMOCTH, PAaCKJIaIbIBaTh HATypaJbHbIE YMCIIA Ha
IIPOCTBHIE MHOKUTEIIN.

[Tonb30BaThCA MACIITAOOM, COCTABISATH IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBath OYKBBI JUIsi OOO3HAUEHUS 4YMCEN MPU 3alUCH MaTEMaTHUYECKHUX
BBIPOKEHUM, COCTaBJIATb OYKBEHHbIE BBIPAXKEHHS W (POPMYJIbl, HaXOAUThb 3HAYEHUS
OYKBEHHBIX BBIPaKEHUH, OCYILIECTBIISAST HEOOXOAMMbIE MTOJICTAHOBKU U IIPe0Opa30BaHuUs.

HaxoanuTh HEM3BECTHBIN KOMIIOHEHT PAaBEHCTBA.

PemeHne TeKCTOBBIX 33124

Pemrats MHOTOIIIArOBBIC TEKCTOBBIC 3349 ApU(PMETHICCKIM CIIOCOOOM.

Pemate 3amgaum, CBSi3aHHBIE C OTHOILIECHHUEM, MPOMOPIMOHAIBHOCTBIO BEJIWYHWH,
MPOIICHTAaMH, PEIIaTh TP OCHOBHBIC 33/1a4l HA JPOOH U TPOIICHTHI.

Pemiars 3amaun, copeprkaiiyue 3aBUCUMOCTH, CBS3bIBAIOIINE BETUYUHBI: CKOPOCTD,

BpEM:, pacCTOAHHUC, ILICHA, KOJIMYCCTBO, CTOHMMOCTb, IIPOM3BOAUTCIIBHOCTHL, BPCM,
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oObema palbOThl, HUCHONB3YS apUPMETHUYECKHE JACWUCTBUA, OIEHKY, NPUKHUIKY,
MOJIb30BAThCS €AUHUIIAMUA U3MEPEHHUSI COOTBETCTBYIOIIUX BETHYHUH.

CocraisAiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4H.

W3BnexaTh HHPOPMALIKIO, TPEICTABICHHYIO B Ta0IMIIAX, HA TUHEHHOM, CTOOUATON
WIA  KPYroBOW  JWarpaMMmax, HHTEPIPETHPOBATh  IPEJACTABICHHBIC  JIaHHBIC,
UCTIOJIb30BATh JIaHHBIE TIPU PELICHUH 3a/1a4.

[IpencrapisaTe uMHOOpPMALMIO C TOMOIIBIO TAaOJWIl, JUHEHHOW W CcTONOUYATOMN
nuarpamMm. Hariasignasi reomerpust

[IpuBoauTh mnpuUMepsl OOBEKTOB OKPYXKAIOLIETO MHpPA, HUMEIOMHNX (opMy
U3YYEHHBIX T€OMETPUUYECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYP, TPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTYP.

N300paxaTh ¢ MOMOILBIO TUPKYJIS, TUHENKH, TPAHCTIOPTHPA HA HETMHOBAHHON U
KJIETYaTOM Oymare H3y4yeHHbIE IJIOCKHUE T'e€oMeTpuyecKue (pUrypel U KOHPUIypaluu,
CUMMETPUYHbBIE (DUTYPBI.

[lonb30BaTbCd TEOMETPUUYECKUMHU TOHATHSAMHU: PaBEHCTBO (QUIYp, CUMMETpUS,
WCIIOJIB30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHEM: OCb CUMMETPHH, LEHTP
CUMMETPUH.

HaxonuTe BETMYMHBI yTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOW BEJIMYMHBI, IIOJB30BAaThCA MNPU PELICHUM 3a7ay IpagyCHOM MEPOM YIJIOB,
pacro3HaBaTh Ha YEPTEKAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOW YTJIBL.

Bpruncnares  nMHY  JIOMAaHOW, IIEPUMETP MHOIOYIOJIBHHKA, I10Jb30BaThCS
€AUHULAMHU W3MEPEHUs UIMHBI, BBIpaXKaTb OJHHU E€OWUHWLIBI U3MEPEHUS [UJIMHBI 4Yepes
JIpyTHE.

HaxomuTe, HMCHONB3ys YEPTEKHBIE WHCTPYMEHTBHI, PACCTOSHHS: MEXKAY JBYMS
TOYKaMH, OT TOYKHU 10 NPSIMOH, JUIMHY ITyTH HAa KBaIpPaTHOM CETKE.

BoruucnaTe miomans (GUryp, COCTaBI€HHBIX U3 MPSAMOYTOJIbHUKOB, UCHOJIb30BaTh
pa3OuveHne Ha MNPSAMOYrOJbHUKK, Ha paBHblE (QUIYpBl, JOCTPAaMBAHHE 10
IPSAMOYTOJIBHUKA, TI0JIb30BAaThCSl OCHOBHBIMM EIMHMIIAMU M3MEPEHUSA IUIOLLAJH,
BBIPAXKaTh OJHU €AUHULIBI U3MEPEHUS IUIOIIAAN YepE3 APYTHE.

Pacrio3HaBaTh Ha MOJENSIX W H300paXeHUSIX MUPaMHUIy, KOHYC, LIMJIMHAP,
UCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakats Ha KJIeT4aTON Oymare mpsMOyTOJIbHBIN MapauieIenumnes.

Boluucisate 00beM  OpsIMOYTOJIBHOTO Tapajlienenunena, Ky0a, MoJb30BaThCs

OCHOBHBIMHA CAMHHUIIAMHU U3MCPCHUA 06T>eMa;
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Pemars HecnoXXHBIE 3a/ladi Ha HaXO0XACHUC TCOMCTPUYCCKHUX BCIMYNH

IMPAKTHYCCKUX CUTYyaIHAX.

B
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5 KVIACC
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HaumenoBanue paznena

(TemnI) Kypca

KomuuecTBo
4acoB

OcHOBHOE

COOCPKAHUC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
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HatypanbHble uncia.

JIeHicTBUSA ¢ HATyPAIbHBIMU

qrcCiIaMHu

43

JlecaTryHas cucreMa
cuncieHud. Psang
HaTypaJbHBIX YHCEII.
Harypanbnsiit psn.
Yuco 0.
HarypanbHbie uncina
Ha KOOPAWHATHOU
IIPSIMOM.
CpaBHeHue,
OKpYTIJICHUE
HaTypaJbHBIX
YHCEe.
Apudmernueckue
JIEUCTBUS C
HaTypaJIbHBIMU
yrciamu. CBoMCTBa
HYJIS TIPU CJIOKEHUU
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
IpU YMHOKCHUH.

Yurarb, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHBIE YHCIIA;
npelIaratb M 00CyKI1aTh ClOCO0bI YIIOPSI0YMBAHUS YUCEN.
H300paxkaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATh YUCIIa
TOYKaMH Ha KOOPJAMHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBoOiicTBa HaTypalbHOTO psifa, yucen 0 u 1 npu
CJI0’KCHUHU U YMHOKCHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIVICHUS HATYPAJIbHBIX YHCEIL.
BoInoJHATH apupMeTHYIECKHE IefiCTBUA C

HATypaJbHBIMHU YHUCIAMHU, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAKEHUI CO CKOOKaMU U 6€3 CKOOOK.

3anucbIBaTH NPOU3BEICHNUE B BUJIE CTECIICHU, YMTATH
CTENIEHU, UCIO0JIb30BATH TEPMHHOJIOTMI0 (OCHOBaHUE,
M0Ka3aTelib), BHIYUCIAATH 3HAYEHUSI CTereHel. BhInoJHATH
NPUKUIKY U OLCHKY 3HaYECHHUW YHCIIOBBIX BBIPAKECHUM,
NpeAIaraTb ¥ NPUMEHATh PUEMbI IPOBEPKH
BBIYHCIICHUH.

Hcnoab30BaTh NpM BBIYUCIEHUSX MEPEMECTUTEIBHOE U
COYETATEIbHOE  CBOWCTBA  CIIOKEHUS W YMHOXEHUS,
pacupeaenuTeNIbHOE CBOMCTBO YMHOXKEHUS;, (DOPMYIMPOBATH
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ITepemectuTenbHOE
1 COYETaTEIbHOE
CBOMCTBA CJIOKCHUS
1 YMHOKEHUSI,
pacnpenenuTeNbHOE
CBOMCTBO
YMHOKECHHUS.
Jemurenu u
KpaTHBIE YUCIa,
Pa3JI0KEHUE YnCIIa
Ha MHO>KHUTCIIH.
Jlenenue c
octatkoM. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IpusHaku
JICITMMOCTH Ha 2, 5,
10, 3, 9. Crenensp ¢
HaTypaJbHBIM
MOKa3aTeJICM.
YucnoBbie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Pemenune TeKCTOBBIX
3aJ1a4 Ha BCE
apupMETHIECKIE

U PUMEHATH MPaBUJIa IPeoOpa30BaHus YUCIOBBIX
BBIP2XECHUI Ha OCHOBE CBOMCTB apu(METHIECKHX JACHCTBUM.
HccaenoBaTh YMCI0BBIC 3aKOHOMEPHOCTH, BBIIBUTATh U
000CHOBBIBATH THIIOTE3bI, (POPMYJIMPOBATH 00001LIEHMSI
1 BBIBOJBI 110 pE3yJIbTaTaM MPOBEICHHOTO UCCIIEI0BaHUS.
D®opMyIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MPOCTHIE U COCTaBHbBIC YKCia; GOPMYJIUPOBATH U
NPUMEHATH NMPU3HAKU JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKH OT JIEJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUSA O
HaTypaJbHBIX YHCIaX, IPUBOAUTH IPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTH BbICKa3bIBAHMS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCET.
KoncTpynpoBath MaTeMaTH4YeCKHeE NMPEIJI0KEHUS C
MTOMOUIBIO CBSA30K «H», «UJIN», KECIH. .., TO...». Pemars
TEKCTOBbIE 33J1a4l apU(PMETUUECKUM CIIOCOOOM,
HCIO0JIb30BATh 3ABUCMMOCTH MEX/y BEITUUYUHAMHU
(ckOpOCTh, BpeMsl, paCCTOSIHUE; LIE€HA, KOJMYECTBO, CTOUMOCTD
U JIp.): AaHAJIU3UPOBATH U OCMBICJIMBATDH TEKCT 3a/1a4H,
nepeopMyaTUPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
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JTaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTU MEK/ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MopeanpoBaTh X0/ pEeLIEHUS 3314l ¢ TOMOILBIO PUCYHKA,
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JICUCTBUS, Ha
JIBIDKCHUE M
MOKYTKH

CXEMBI, TaOJIHIIEI.

IIpuBoanuTh, pa3éupaTh, OLEHNBATH PA3JINYHbIC PELICHMUS,
3aMKCH PEUIEHUI TEKCTOBBIX 3a/1ay.

Kpurnyecku oneHMBaTh IOJTY4YCHHBII pe3ybTar,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA
COOTBETCTBHE YCIIOBUIO, HAXOAUTH OIINOKH.

PemaTp 3a1a4n ¢ momolpio nepedopa BceX BO3MOKHBIX

BAapUAHTOB.

3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHS apUPMETUKU
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Harnsgnas reomerpus.

JIMHUM HA JIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nrHbI
OTpE3Ka,
METPUYECKHUE
SIMHUTIBI
VU3MEPEHUS JJIMHBI.

OKpy»XHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTpoenne
y30pa u3
OKPYKHOCTEW.
Yromn. [Ipsmoi,
OCTpPBIH, TYNIOH U
Pa3BEPHYTHIN YIJIbIL.
N3mepenne

Pacno3naBaTh Ha yepTexax, pUCyHKAX, ONMCHIBATD,
UCITOJIb3YsI TEPMUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEePTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yTOJ1, IOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMePbl OOBEKTOB PEATIBHOTO
MHUpa, UMEOIUX (POpMy U3yUYEHHBIX (PUTYpP, OLIEHUBATH UX
JIMHENHBIE Pa3MEPHI.

Hcnoab3oBaTh JIMHEWKY U TPAHCHOPTUP KaK HHCTPYMEHTHI
JUTSl IOCTPOCHHMSI M U3MEPEHUS: M3MEPHATH JIJIMHY OTPE3Ka,
BEJIMYMHY yTJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YOI,
3aJIaHHOM BEJIMYMHBL; OTKJIAABIBATH LIUPKYJIEM PABHBIC
OTPE3KH, CTPOUTH OKPY’KHOCTB 33JJaHHOTO PaJnyca.
N306paxath KOH(GUTYpaAlIUU TEOMETPUUYECKUX DUTYD U3
OTPE3KOB, OKPYKHOCTEH, UX YACTEW HA HEJIMHOBAHHOW W
KJIeT4aToi Oymare; nmpeaJjiaratb, ONMChIBaTh U 00CYKIATH
CI0CO0BI, AJITOPUTMbI TOCTPOCHHUS.

Pacno3naBath u M300pakaTh HAa HEJTMHOBAHHOU
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YIJI0B. W KJeT4aTol Oymare MIpsIMOM, OCTPBIM, TyHOM, pa3BEepHYTHIN
IIpakruyeckas YTJIbI; CPABHUBATH YIJIHIL.

pabora BuI4uCasITh JJIMHBI OTPE3KOB, JOMAHBIX.

«IlocTpoermne IToHuMATH U UCMOJIB30BATH NIPH PeLICHUH 32124

YIJIOB»

3aBUCUMOCTH MKy CAMHUIIAMH METPUUECKOU CHCTEMBI
Mep; 3HAKOMHUTBLCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPAXKaTh JUIMHY B PA3JIMYHBIX CIUHUIIAX U3MEPEHUS.
UccaenoBath Gurypsl u KOHQUTYpaLUK, UCTIOTB3YS

U (pPOBBIE peCcypChl
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OOBIKHOBEHHBIE JIPOOH

48

HpoOb.
[IpaBusnbHbIE U

HETPaBUJIbLHBIC
npoou. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHnue apo0eii.
CrnoxeHue u
BBIYMTAHHUE
OOBIKHOBEHHBIX
TpOOeii.
CwmermianHas 1po0b.
YMHOXEHUE U
JIeJIEHUE
OOBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpaTHBIC
npobu. Pemenue
TEKCTOBBIX 3a/1ad,

coJiepyKaIux ApooHu.

OCHOBHBIE

MopaenupoBarth B rpaduieckoii, mpeamMeTHol dpopme, ¢
IIOMOIIBIO KOMIIBIOTEPA NOHATHUS U CBOMCTBA, CBA3AHHBIC
C OOBIKHOBEHHOH JApOObIO.

YuraTh M 3aNMCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
npeajiaratb, O0O0OCHOBBIBATL M  00CYKIATh CHOCOOBI

yIOPSAI0YUBAHUS APOOEH.

M3006paxaTh OOBIKHOBEHHBIE IPOOH TOUKAMU Ha
KOOPAMHATHOM MPSIMOM; MCIOJIb30BATh KOOPIMHATHYIO
PSAMYIO JJI1 CPaBHEHUsI IpOOEH.

@O opMyJIHPOBATH, 3ANIUCHIBATH € MOMOILILIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOI IpoOU; MCMOJIb30BATh OCHOBHOE
CBOMCTBO JIpOoOM JJIsi COKpAILICHUS ApOoOei U MpUBEACHUS
JpoOu K HOBOMY 3HAMEHATEJIIO.

IIpeacraBiasiTh CMENIaHHYIO APOOH B BUJIC

HEMPABWIHHON U BBIACIATH IETYI0 YacTh YUCIa U3
HEMpaBUIbLHOU IpoOu. BeinmoaHATh apudMeTnyeckue
NedCTBUA C OOBIKHOBEHHBIMH JIPOOSMU; MPUMEHSTh
CBOMCTBA
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3a/1a4M Ha IpooHu.

[Ipumenenue
OYKB JJIs 3aITUCH
MaTeMaTH4YECKHUX
BBIPAXXECHUN U
MPEIOKEHUAMN

apu(PpMETHICCKUX TCUCTBUH IS PAIIIOHATIN3AINH

BBIYUCIIEHUM.

BbINOJHATH NPUKUAKY M OUEHKY PE3yJbTaTa BbIYMCIICHU;
npeaIaraTb 1 NPUMEHSITh MPUeMbl IPOBEPKHU BHIYMCIICHUIA.
IIpoBoauThL MccJIeI0BaAHUSI CBOMCTB JApoOeH, onmupasch Ha
YUCJIOBBIC DKCIIEPUMEHTHI (B TOM UYHCIE€ C TOMOIIBIO

KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
Ipo0siX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUM.

PemaTh TEKCTOBBIE 3a/1a4H, COJIEpKAIINUE TPOOHBIE TaHHBIE,
Y 3a/1a4M Ha HAXOXKJAEHUE YaCTH LIEJIOTO U LEJIOTO IO €ro
YacCTH; BBISIBJIATH UX CXO/ACTBA M Pa3JIHYusl.
MoaenupoBarh X0/ pEIICHHS 3aJa4 C TOMOIIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTts, pa3douparTsb, OEHUBATDH PA3IUYHBIE PELICHNUS,
3aIMCHU PELIEHUM TEKCTOBBIX 3a4a4.

Kpurnuecku ouieHUBaTh MOJTYYCHHBIN
pe3yJIbTaT, OCYLIECTBISATh CAMOKOHTPOJIb,
IIPOBEPSISE OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOUTh OIIMOKU. SHAKOMHUTBLCH € UCTOPUEN
pa3BUTHS apuPMETHKA
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Harnsanas reomerpust.
MHOrOyroJibHUK!

10

MHOroyroyJbHuKH.
YeTpIpexyrobHuK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrnueckas

OnucbIBaTh, HCMOJIb3YSl TEPMHHOJIOTHIO, H300PAXKATH C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJILHUKH.

I[IpuBoauTH NPUMePbI OOBEKTOB PEATHHOTO MHUPA, UMEIOIINX
dbopMy MHOTOYTOJIBHUKA, IPSMOYTOJIbHUKA, KBaJIpaTa,
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paboTta
«IlocTpoenne
IPSAMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOPOHAMH Ha
HEJIMHOBAHHOM
Oymare».

TpeyronbHUK.
ITmomane u
IIEpUMETP
MPSIMOYTOJIBHUKA
U
MHOT'OYT'OJIbHUKOB,
COCTABJICHHBIX U3
IPSAMOYTOJIbHUKOB,
€IVHULIBI
U3MEPEHUs
IUJIOILAIH.
[Tepumerp
MHOI'OYT'OJIbHUKA

TPEYTrOJIbHUKA, OLIEHUBATH UX JIMHEIHBIE pa3MepHI.
BouruncisiTh: nepuMeTp TPEyroabHUKa,
IPSIMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TIJI0ILA/Ib
NpsMOYTOJIbHUKA, KBaApara. M300paxars
OCTPOYTOJIbHBIC, IPSMOYTOJIbHBIE U TYHOYTOJIbHBIC
TPEYTOJIbHUKHU.

CTpouTth Ha HEIMHOBAaHHOM M KJIETYaTON OymMare KBajpar
Y MPSIMOYTOJIBHUK € 3aIaHHBIMU JJIMHAMU CTOPOH.
HccaenoBath cBoMCTBA IPSIMOYTOJIBHUKA, KBagpaTa
yTEeM SKCIIEPUMEHTA, HAOIOICHUSI, U3MEPEHUS,
MOJEUPOBAHUS; CPABHUBATH CBOICTBA KBaJIpaTa 1
npsiMoyrojibHika. KoHCcTpynpoBaTh MaTeMaTuyecKue
NPeAJI0KEHUS C MOMOILBIO CBSI30K «HEKOTOPBIN»,
«1000i». Pacno3HaBaTh UCTUHHBIE U JIOKHbBIC
BBICKa3bIBAHUSI O MHOTOYTOJIbHUKAX, IPUBOAUTH
NpUMepPbI ¥ KOHTPIPUMEPHI.

HccaenoBath 3aBUCHMOCTD IUIOIIAM KBaJpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAJPATHOM CETKH IS
nocTpoeHus GUryp; pa3ouBaTh IPSIMOYTOJLHUK HA
KBaJIPaThl, TPEYTOJIBHUKHU; COCTABJIATH (DUTYPHI U3 KBAIPATOB
U TIPSIMOYTOJIbHUKOB M HAXOJMUTh UX IUIOLIAb, pa30UBaTh
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(Gurypsl Ha NPSIMOYTOJIBHUKY U KBAaJIPAThl U HAXOJIUTh UX
IJI0IIAMb.

BeipakaTh BeIMUMUHY TUIOHIAAN B PA3IMUHbIX

€IMHUIIAX U3MEPEHUS METPUUECKON CUCTEMBI MEp,
NMOHUMATH M UCIHOJIb30BATh 3aBUCUMOCTH MEXK]Y
METPUYECKUMU €IUHULIAMU U3MEPEHUS TIIOIIA/IN.
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3HAKOMUTBHCS ¢ IPUMePaMM PUMEHEeHUs TUI0IATN
U TIEPUMETPA B MPAKTUUECKUX CUTYAIUSX.

Pemarts 3agaun 13 peasibHOM KU3HU, MPEAJIAraTh
H 00CY:KIaTh pa3jIMyHbIe CIOCOOBI PEIICHUS 3a/1a4
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Jlecatuunble qpodu

38

JlecsaTruHas 3aluCh
TpOoOeii.
CpaBHeHue
JECATUYHBIX
npobeit. JlelicTBus
C IECSITUYHBIMU
JTPOOSMHU.
Okpyrienue
TECATUIHBIX
TpOoOei.

Petienne TekCTOBBIX
3a/1a4, CoJIePIKaIInuX
npoou. OCHOBHBIC
3a/1auu Ha ApooH

IIpeacTraBiasiTh ASCATUUHYIO TpOOb B BUJI€ 0OBIKHOBEHHOMH,
YUTATh U 3aNMUCHIBATh, CPABHUBATH JICCATUYHbBIC IPOOH,
npeajiaratb, 00OCHOBBIBATH M OOCY:KIaThb CIHOCOOBI
YIOPSIOYUBAHUS ACCITUIHBIX TPOOCH.

N300paxarth necITUYHbIE APOOU TOUYKAMH HAa KOOPJINHATHON
IIPSIMOM.

BbIABJIATH CXOACTBA U PA3JIUYHUSA MPABUIT apUPMETHUECKUX
JEUCTBUH C HATypaJdbHbIMH 4YHUCIAMU U JIECITUYHBIMU
JIpoOsIMU, OOBACHSTH UX.

BoinosHaTh apudpmMeTnyecKkre AeHCTBUSA C IECITUIHBIMU
JpoOsIMU; BBINOJIHATH MPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUU.

I[IpumeHsATH cBOMCTBA apU(PMETUUCCKUX ICUCTBUMN TSI
palMoOHAIU3alliA BEIYUCIICHUM.

I[IpuMeHATH MPABUJIO OKPYTJIEHHS JICCITUYHBIX IPOOCH.
IIpoBoauTH MCCIET0BAHMS CBOVCTB AECATUYHBIX

JpoOeit, orrpasch Ha YUCJIOBbIE SKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIbIO0 KOMIBIOTEPA), BHIABUIATh TMIIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTHHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
JIpO0SX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUThH
BBICKA3BIBAHMS U OTPUIIAHUS BHICKa3bIBAaHUH.
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Pemath TeKCTOBBIE 3a/1auH, COACPIKAIINE IPOOHBIC TaHHBIC,
1 Ha HaXOJKJICHHME YaCTH IEJIOr0 U IEJI0T0 MO ero YacTH;
BBISIBJISITH UX CXO/JCTBA U Pa3jinymsl.

MoaenupoBaTh X0/1 pelIeHUs 3a]]a4 ¢ TTIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparb, OLEHUBATDH PA3TUYHbBIC PEILICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1ay.

OnepupoBath JPOOHBIMU YHCIIAMU B PEATBHBIX KU3HECHHBIX
CUTYyalUsX.

Kpurnyecku olieHUBaTh MOJTYYCHHBIN

pe3yabTat, OCYIIECTBISATh CAMOKOHTPOJIb,

MPOBEPsIsi OTBET HA COOTBETCTBUE YCIOBHIO,

HaXOJUTh OMKNOKU. 3HAKOMHUTBHCS ¢ UCTOPHEH
pa3BUTHS apUPMETUKU
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Harnsgnaas reomerpus.
Tena u Gpurypst
B IIPOCTPAHCTBE

MHororpaHHUKH.
N3obpaxkenue
MHOTOTPaHHUKOB.
Mopnenn
MPOCTPAHCTBEHHBIX
TEIl.
[IpsiMOyTONIBHBIM
MapajulesIeunes,
ky0. Pa3zBepTku kyba
U napajuielienunesa.
[IpakTueckas
pabota «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTe:Kax, pUCYHKAX, B OKPYKaoleM
MHpe MIPSIMOYTOJIbHBIN Mapauiesenune, Kyo,
MHOTOTPAaHHHUKH, ONMUCHIBATH, HCIO0JIb3Ysl TEPMUHOJIOTHIO,
OlleHMBATh JTUHEHHBIC pa3MEPHI.

I[IpuBoauTH NPUMePbI OOBEKTOB PEATHHOTO MHPA, UMEIOIINX
dhopMy MHOTOTPaHHHKA, TIPSIMOYTOJILHOTO TapaljIC/ICIHIICIa,
KyoOa.

N300pakaTh Ky0 Ha KieTuaTtoi Oymare. UcciaenoBarn
cBoiicTBa Ky0a, MPsSMOYTOJIBHOTO MapaljieNienumneaa,
MHOTOIPaHHUKOB, UCTIOJB3Ys Mojiesu. Pacno3naBathb n
n300pakaTh pa3BepTKU KyOa 1 mapasuieNenumne/ia.
MoaenupoBarh Ky0 U napajuiesienumne]] u3 Oymaru u mpounx

O6mneM kyOa,
PSIMOYTOJIEHOTO
napasuiesienue1a

MaTepUalioB, 00BICHATH CIIOCO0 MOACIHPOBAHUSI.

Haxoanthb u3mepeHus, BBIMUCIATH IJI0IA]b TOBEPXHOCTH;
00beM KybOa, IpsIMOYTOJILHOTO Tapajuie/ienunea;
HCCJIeI0BATH 3aBUCUMOCTB 00beMa Ky0a OT JITTUHBI €T0
peOpa, BBIIBUTATh U 000CHOBBIBATH THIIOTE3Y.
HaoduoaaTh 1 NpOBOAUTH AHAJIOTHH MEX]TYy TTOHATHSIMHU
TJIOMIAN ¥ 00BheMa, IIepUMETpa U TUIOIIAN MTOBEPXHOCTH.
Pacno3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS O
MHOTOTPaHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHUSI U OTPHUIIAHKS BHICKA3BIBAHHM.
Pemiate 3aga4m U3 peanbHON KU3HU
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[ToBTOpEeHUE 1 006001ICHNE 10 [ToBTOpEHuUe BbluncjaATh,  3HAUYCHUS  BBIPAKECHHUM,  COJEpKaIIUX
OCHOBHBIX MIOHATHN | HATypaJbHBIC YHCIIAa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
¥ METOJOB Kypca BBITIOJTHATH MPE0OpPa30BAHMS YHCETT.

5 knacca, 0000menre | BeIGMpaTh ¢n0co0 CPaBHEHNS YUCEN, BHIYMCIICHUH,

3HAHUH NPUMEHATHh CBOMCTBA apu(METUIECKUX JCUCTBUN
JUISL paliiOHaIU3alui BEIYUCIICHUH.
OcyuecTBJIATh CAMOKOHTPOJIb BBIIIOJTHSIEMbBIX
JEUCTBUN W CaMOIIPOBEPKY PE3YJIbTAaTa BHIYMCICHUM.
Pemats 3agaum U3 peabHOW KWU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PELICHUS 33/1a4 U3 IPYTHUX
y4€OHBIX MPEAMETOB.
Pemarts 3a1a4u pa3HbIMHU CIOCO0AMH, CPABHUBATH CIIOCO0BI
pelieHns 3aa4i, BBIOMPATh PAMOHAJBHBIH CIIOCO0

OBLIEE KOJIMYECTBO 170

YACOB I1O

[TPOITPAMME

6 KJIACC

HanmeHoBanue pasaena | KoiudecTso OCHOBHOE OCHOBHBIE BUJIBI JICATEIIBHOCTH O0yJarOITUXCS
(Tembl) Kypca 4acoB coaepKaHue
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Harypanbublie uncna

30

Apudmernueckue
JICHCTBUS C
MHOT'03HAYHBIMU
HaTypaJbHbIMU
yuciiaMu. YUCIOBbIC
BBIPAKECHUS,
MOPSIAOK JICMCTBUM,
HCIIOJIb30BaHUE
cko0ok. OkpyrieHue
HaTypaJIbHBIX YHUCE.
Jenurenu n
KpaTHBIE YHCIIa;
HanOOJIbIINI OONHI
JICIIUTEIIb U
HauMEHBIIIEE 00IIIee
KpaTHOE.
JlemuMocTh CyMMBI
U TIPOU3BEICHUS.
Jlenenune ¢
OCTaTKOM.

Pemenue TeKCTOBBIX
3a1a4

BbinojHATL apudMeTHYecKue JeMCTBUS C MHOTO3HAYHBIMHU
HaTypaJIbHBIMHU YUCJIAMU, HAXOJAUTh 3HAYEHUS YHCIIOBBIX
BBIPQXEHHI O CKOOKaMH U 6€3 CKOOOK; BBIYUCIATH
3HAYEHMS BBIPAKEHUN, COACPKAIINX CTCTICHHU.

BbINOJHATH NPUKWAKY ¥ OLEHKY 3HAYCHUI YUCITIOBBIX
BBIPOKCHUHN, MPUMEHSITh NPUEMbI POBEPKU

pesynbrara. Ucnoib30BaTh NPH BHIYMCIEHUAX
MIEPEMECTUTENILHOE W COUYETATEIBLHOE CBOMCTBA CIIOKEHUS

U YMHOXXEHUS, pacipeeTuTeIbHOE CBOMCTBO YMHOXKEHUS
OTHOCHUTEJIBHO CJIOKEHHUSI, CBOMCTBA apu(PMETHUECKUX
nericreuii. MccieqoBaTh 4nCIOBBIE 3aKOHOMEPHOCTH,
MPOBOAUTH YUCJIOBBIC SKCIIEPUMEHTHI, BIABUTATH U
000CHOBBIBATH F'HIIOTE3HI.

@opMyJUPOBATH ONPeAeJeHUus1 JCIUTeNIsI U KPaTHOrO,
HanOOJBIIEr0 OOIIEr0 JEIUTEIS M HAaNMEHBIIEro OOIIEro
KpaTHOTO, MPOCTOr0 M COCTABHOTO YKCEJI; UCIIOJIB30BATh 3TH
MOHSTHUSI TIPU PELICHUHU 3a7a4.

IIprMeHATH AJrOPUTMBI BHIYHCICHHUS HaHOOJIBIIIET0 00IIEero
JeIuTeNs] M HaWuMEHBIIEro OOIIEero KpaTHOTO ABYX 4YHCEN,
AJTOPUTM PA3JIOKEHHUS YHUCIIa Ha MPOCTHIE MHOKHUTEH.

HccaenoBathb yciioBus AeNUMOCTH Ha 4 U 6.

HccaenoBartb, 00cyx1aTh, GOpMYyJIMPOBATH
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1 000CHOBBIBATH BBIBOJ O YETHOCTH CYMMBI, IPOU3BEICHHUSL:
JIBYX YETHBIX YHCEJl, IByX HEUETHBIX YUCIIE, YETHOTO H
HEYETHOT'O YHCElL.

HccnenoBath cBOMCTBA JEIMMOCTH CYMMBI U IPOU3BEICHUS
YHCell.

[IpuBoauTHL MpUMePHI YKCEN C 33JaHHBIMH CBOMCTBAMH,
pacno3HaBaTh BepHble UM HeBepPHbIE€ YTBEPXKICHUS O
CBOMCTBAX YUCEI, ONMPOBEPraTh HEBEPHbIC YTBEPKACHUS C
OMOUIbIO KOHTPIPUMEPOB.

KoncTpyupoBaTth MaTeMaTH4eCKHe NMPeAI0KEeHHS C
MIOMOIIIBIO CBSI30K «H», KHUINY», ECIIH. .., TO...». PemiaTs
TEKCTOBBIC 3a/1a4M, BKJIIOYAIOIINE OHATUS JEIUMOCTH,
apu(pMETUYECKUM CIOCOOOM, HCMOJIB30BATH Iepedop

BCEX BO3MOYKHBIX BapUAHTOB.

MopenupoBaTh X0/ peIIeHus 3aJa491 ¢ TTIOMOIIbIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

I[IpuBoanTh, pa3déuparb, OLEHNBATH PA3JIMYHbIC PELICHMUS,
3aIlMCH PELIEHUI TEeKCTOBBIX 33/1a4.

Kpurnvecku oneHMBATh MOJyYEHHBIN pE3yJIbTAT, HAXOAUTH
OLIMOKH, OCYLIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI OTBET Ha
COOTBETCTBHE YCIOBUIO
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Harnsgnas reomerpus.
[IpsiMbI€ HA IIOCKOCTH

[TeprieHIUKYIISIPHBIC
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosinne mexny

Pacno3HaBaTh Ha yepTekax, PUCYHKax CIlydad B3aUMHOIO
PacroI0KEHUS IBYX MPSIMBIX.

N300paxkaTh ¢ NOMOIIBLIO YePTE;KHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOMW U KJIETUaTOM Oymare JiBe MepeceKaronmecs
npsiMbIe, JIBE MapajiebHbIe MPSMbIE, CTPOUTH MPIMYIO,

JIBYMSI TOYKaMH, OT
TOYKH JI0 IPSIMOM,
JUIMHA Mapuipyra Ha
KBaJpPaTHOM CETKE

MEPICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NapaLICTLHOCTU U
MEePIECHIUKYJISPHOCTU MPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX

MEePIICHIUKYJIIPHBIC U TapajUIeNIbHbIE CTOPOHBI.

HN3o0paxats MHOTOYTOJIbHUKHU c MapaJJICITbHBIMU,
MEePIECHIUKYJIIPHBIMA CTOPOHAMU.

Haxoautsb pacctosiHue MeXAy IByMsI TOUKAMH, OT TOYKH 10
MPAMOM, JUIMHY IIyTH HA KBaAPATHOM CETKE, B TOM YHUCJIIE
UCIIOJIB3YS U(POBBIE PECYPCHI
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pobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO JIpoOH,
COKpaIleHHe
npobeit. CpaBHeHUE
U YIIOPS0YHNBAHNAC
JpOOeid.
Jlecsatuunbie qpoou
U MeTpHYecKas
CHUCTEMA MED.
Apudmernueckue
JICUCTBUS C
O0OBIKHOBEHHBIMHU

U JCCATHYHBIMH
JTpOOSIMHU.
OTHOI1IEHKE.

CpaBHMBATBL M YNOPAJA0YMBATH JIpOoOH, BHIOMPATH CIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh AeCATUYHBIE APOOU B BUIE OOBIKHOBEHHBIX
npo0eil 1 OOBIKHOBEHHBIE B BUJE JECATHUYHBIX, HCIOJb30BATh
IKBHBAJIEHTHbIE NPeACTABJEHUs IPOOHBIX YHCEI MPU UX
CpPaBHEHUH, IPU BHIYUCIICHUSIX.

Hcnoan3oBath necsaTHUHbBIE IPOOH MPU TPeoOpa3zoBaHUU
BEJIMYMH B METPUYECKON cCHCTEME Mep. BBINOJIHATH
apuMeTHUYeCcKHUe eiicTBUA C OOBIKHOBEHHBIMU U
JNECATUYHBIMU IpOOSIMU. BHIYHCAATH 3HAUCHUS

BBIPAXEHUI, COIepKAIUX OOBIKHOBEHHBIE U IECATUYHBIC
Jpo0u, BBIMOJHATH ITpeoOpa3zoBanus Apo0el, BLIOMPATh
C1oco0, NPUMEHSATh CBOIicTBA apu(METUUECKUX JEHCTBUN

JUTSL pallOHAIA3AIMY BEIYUCIICHUM.

CocTaBJisTh OTHOIICHUS U nponopuun, HaX0AUThb
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JleneHue B JaHHOM
OTHOIIICHUH.
Macmira0,
MIPOTIOPIIHUSL.
[TonsTue

MIPOIICHTA.
Brruncienue
MPOIICHTa OT
BCIIMYHNHBI U
BCJIMYUHBI I10 €€
MPOIICHTY.

Penienne TeKCTOBBIX
3a7a4, CojiepKaIux
JIpOOU ¥ POLEHTHI.
IIpakTrnueckas
pabota «OTHOIIEHHE
JUTAHBI OKPY>KHOCTH
K €€ TUaMETPY»

OTHOIIICHUE BEJINYHH, JCITUTh BEIMUYNHY B JAHHOM
OTHOUIEHUHU.

HaxoanTh 3KcnepUMEeHTATbHBIM MYT€M OTHOIICHHUE JTUHBI
OKPYXHOCTH K €€ IUAMETPY.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOJAUTh MacITab IJIaHa, KAPThl U BEIYUCIIATH PACCTOSTHUS,
UCIOB3Yya MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yHOTpeOJIATH 00OPOTHI PEUYH CO CIIOBOM ITPOLICHTY.
BeipakaTh npoueHThI B Ipo0sAX U ApoOH B MPOIEHTAX,
OTHOIIICHUE IBYX BEJIUYHMH B TPOICHTAX.

BbI4ucJIATH MPOIIEHT OT YKCIIA U YUCIIO 110 €r0 MPOIICHTY.
OKpyrisiTh ApoOH U MPOIEHTHI, HAXOUTh TPUOTUKECHUS
YHCEJL.

PemaTh 3aaum Ha 4acTH, IPOLICHTHI, MPOTIOPIIUU, HA
HaXOXJeHUe ApoOH (MIPOIICHTA) OT BEIMUYUHBI U BEJTMUYUHBI

1o ee ApoOu (TIpoIeHTy), Apodu (MPOIeHTa), KOTOPHIH
COCTABJISIET O[HA BEJIMYMHA OT JAPYTOH.

IIpuBoauTH, pa30UpPaTh, OLEHUBATDH PA3INYHBIC PEIICHUS,
3aIKCH PEIICHUH TEKCTOBBIX 3a/1a4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIC, ONIPEICTSATh
HanOoJIbIIIee ¥ HAMMEHBITIEE U3 TIPEICTABIICHHBIX JIAHHBIX
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HaI‘JIHI[Haﬂ reoMCeTpuA.

OceBas CUMMCTPHU.

Pacno3naBaTh Ha yepTekax U U300pAKEHUAX, H300paKaATh

Cummerpus LlenTpanpHas OT PYKH, CTPOMTh C OMOIIBIO HHCTPYMEHTOB (PUTYPY
CUMMETPHSI. (OTpe30K, JTOMAaHYIO, TPEYrOIbHHUK, IPAMOYTOJILHUK,
ITocTpoenue OKPY>KHOCTb), CAMMETPUUHYIO JJaHHOI OTHOCHTENILHO
CHMMCETPHUIHBIX MPSAMOM, TOUKH.
buryp. HaxoauTsb npuMepbl CHMMETPHH B OKPY/KAOLIEM MHUPE.
IIpakTrueckas

j MoaeaupoBaTh 13 OyMaru Ase GUIyphl, CAMMETPUYHBIE
T g
p?) oTa OTHOCHUTEILHO MPSIMOif; KOHCTPYMPOBAThH FeOMETPHUYECKUE
«OceBas .
KOH(UI'ypaIMy, HCIIONb3Ys CBOMCTBO CHMMETPHH, B TOM
CUMMETPHUSI».
YHCIIE C TIOMOIIBIO HU(POBBIX PECYPCOB.
Cummerpust B .
Mcei1e10BaTh CBOICTBA M3YYEHHBIX (DUIYD, CBA3aHHbIE
IPOCTPAHCTBE

C CUMMETpPHEH, UCTIOJIB3Ys SKCIIEPUMEHT, HaOJIIOICHUE,
MOJEIIUPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKIEHUSI O CHMMETPUH QUTYP
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Bripaxenusi ¢ OykBaMu

[Ipumenenue

OYKB JIJ1s1 3alTUCH
MaTEeMaTHYECKHUX

BBIPAKCHUN U

Hcnoab3oBaTh OyKBBI 1151 0003HAYEHUS YHUCEIT, IPU 3aITUCH
MaTEMaTHYECKUX YTBEP KIIEHUH, COCTaBIIATh OYKBEHHbBIE
BBIPAKEHUS 110 YCIOBHIO 33Ja4u.

HccnenoBarh HECIOXKHBIE YHUCIOBBIE 3aKOHOMEPHOCTH,

IIPEIOKEHHM. UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHbIC BbI1uucjasaTh 41CiIoBOE 3HaUYeHNE OYKBEHHOTO BBIPAKEHUS
BBIPKCHIA U IIpY 3aJaHHBIX 3HAYEHUIX OyKB.
YHUCJIOBBIE

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
IIOZICTAHOBKH.
g MPAMOYTOJIbHUKA, KBaAPAaTa; JJIMHBI OKPYKHOCTH, TUIOIIAAN

KBEHHBIE
M KpyTa; BBIIOJHATH BBIYHCJIEHHUS 110 3TUM (hopMyJiaM.

PAaBEHCTBA,

CocraBasth popMyJibl, BEIPAKAIOLIINE 3aBUCUMOCTH MEXKIY
HaxO0XJICHUE

BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSHUE; 1I€HA,
HEU3BECTHOIO

KOJIMYECTBO, CTOUMOCTbh; IPOU3BOAUTEIBHOCTD, BpEMsl, 00beM
KOMIIOHEHTA.

pabOoThI; BBIMOJIHATH BEIYUCICHHUS 110 3TUM (POPMYJIaM.
dopMyibl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTo
JeNUCTBUS
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Harnsinnast reometpus.
durypsl Ha MIOCKOCTU

14

YeThlpexXyTroJIbHUK,
MIPUMEPHI
YETHIPEXYTOJIbHUKOB.
[IpsAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JUaroHa’liei.
N3mepenue yrios.
Bungsr
TPEYTOJIBbHUKOB.
ITepumerp
MHOT'OYTOJIbHUKA.
[Tnomans Gpurypsl.
DopMyJIbl
NepuMeTpa u
MJI0IAIA
MPSIMOYTOJIbHUKA.
[Tpubnmxennoe
U3MEPEHUE
riomaau guryp.
IIpakTrueckas

MN300pakaTh Ha HEJTMHOBAHHOM M KJeT4aTou Oymare ¢
HCIIOJIb30BaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOMCTBAMMU:

C MapaJUICIbHBIMU, IEPIICHANKYJIIPHBIMU, PABHBIMU
CTOpPOHAMHU, MPSMBIMH YTJIaMU | JIp., PAaBHOOEAPEHHBIN
TPEYTOJIbHHUK.

IIpensararb u 00Cy:KIaTh CIIOCOOBI, AJTOPUTMbI
IIOCTPOCHMUS.

UccaenoBath, HCNIOIB3YS SIKCIIEPUMEHT, HAOIIIOICHHE,
MOJIEJIMPOBaHUE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJApaTa,
pa30uBaTh Ha TPEYTOJILHUKH.

O00CHOBBIBATD, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKAECHUS O MPSIMOYTOJIbBHUKE, KBAJpaTe, Paclo3HABATH
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

HN3mepsATH U CTPOUTH C TIOMOLIBIO TPAHCIIOPTHPA YTJIIBI, B
TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
pacno3HaBaThb OCTpPbIE, IPSMBIE, TYIIbIE, Pa3BEPHYTHIC
yriibl. Pacno3HaBaTh, n300paskaTbh OCTPOYTOJIbHBIN,
MPSAMOYTOJIHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIMH,
PABHOCTOPOHHUM TPEYTOJIBHUKH.

Bouruucaartsb MNEPpUMCETP MHOT'OYTI'OJIbHHUKA, IJIOIIadb
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pabota «ILnomaas
Kpyra»

MHOTOYTOJIbHUKA pa30MEeHNEM Ha MPSMOYTOJIbHUKHU, Ha
paBHbIE (PUTYPBI, UCTIOIB30BATh METPUUECKUE €TUHULIBI
W3MEPEHUS JJIMHBI U TUIOLIAIH.

HUcnoab3oBaTh NpUOJINKEHHOE H3MEPEHe IJINH

Y TUJIOIIA/ICH Ha KJeT4aTou Oymare, mpuOIMmKEeHHOE
M3MEPEHUE JUTMHBI OKPYKHOCTH, TIJIOMIAAA Kpyra
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[lomoxurenpHbIE

N OTPHULATCIIbHBIC YN CJIa

40

Llenbre yucna.
Monaynb uucna,
reoMeTpuuecKas
MHTEPIpPETALNS
MOynsl. UuciaoBbie
MIPOMEKYTKH.
ITonoxurenbHbIE

U OTpUIIATEIbHBIE
yucna. CpaBHEHHUE
MTOJI0KUTEIIbHBIX

1 OTPULIATEIBHBIX
YuCell.
Apudmernueckue
JICUCTBUS C
MOJIOKUTEJIbHBIMU
U OTpUIATEIbLHBIMU
YHCIIaMH.

Penienue TeKCTOBBIX
3aga4

IIpuBoaUTH NPUMePHI UCIIOJIH30BaHUS B PEAIbHON KU3HU
MOJIOKUTENBHBIX U OTpUIIATENbHBIX uncels. U300paxkaTh
1eJIbIe YUCIIa, TTOJIOKUTENIbHBIE U OTPUIIATEIbHBIC YUCIa
TOYKaMU Ha YMCIIOBOM MPSIMOM, HCMOJIb30BATh YHCIOBYIO
npsaMyto i cpaBHeHus yncen. [IlpumMensiTs npaBuiia
CpaBHEHUS, yHOPSA0YUBATH IIEJIbIC YMCIIa; HAXOAUTh
MOJYJIb YHCIIA.

D®opMyJIHPOBATH NPABUJIA BEIYUCICHUS C
IIOJIOKUTENBHBIMA U OTPULIATEIIbHBIMH YHCIAMU, HAXOAHUTh
3HAYEeHMs YUCIIOBBIX BBIPAKEHUN, COAEPIKAINX JECHCTBUSA C
IIOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU YHCIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKECHUS IS
npeoOpa3oBaHUsi CYMM M IPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[TIpssMmoyrosbHas
cUCTeMa KOOpJIUHAT
Ha MJIOCKOCTH.
Koopaunatel TOUKn
Ha MJIOCKOCTH,
abciucca u
OpJIMHATA.
Cronbuatsie u
KpYTOBBIE
JarpaMMel.
IIpakTrueckas
pabora
«ITocTpoeHnue
qarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,
MpeCTaBJICHHbIC B
TaOJIUIIaX ¥ HA
JTarpaMmmax

OO0BICHATH U WJUIKCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HAa KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U GUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJMHATBI TOUYEK.

Yurath cTOAOYATHIE U KPYTOBBIE JUATPAMMBI;
MHTEPNPETHPOBATH JaHHbIC; CTPOUTH CTOJIOYATHIE
JMarpaMMal.

Hcnoab3oBats MHPOPMALMIO, IIPEIACTABICHHYIO B
TabnuIax, Ha AMarpaMmMmax Juisl pelieHust TEKCTOBBIX 3a71a4 U
3a7a4 U3 pEATbHOMN KU3HU
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Harnsinnast reometpus.
durypsl B IpOCTPAHCTBE

[IpssMOyTOJIBHBIN
napajuJieienunen,
Ky0, mpu3ma,
nupamua,
KOHYC, [IUJIUH]ID,
map u cdepa.
N3o6paxkenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nUpaMuy, IpuU3My, HAIUHIP, KOHYC, 11ap, H300pakaTh X
OT PyKH, MOAEJIMPOBATH M3 OyMaru, IIaCTUIINHA, TIPOBOJIOKH
U Jp.

HUMCIOIIHNX (I)OpMI)I Ha3BaHHBIX TCII.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, PeOpO, IPaHb,

I[IpuBoguTh mNpuUMEpPbl OO0BEKTOB OKPYKAIOIIETO MHPA,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOT'OTPaHHHUKOB,
IUJIMHAPA U KOHYCA.
[Ipaktrueckas padora
«Coznmanue Mojienen
MIPOCTPAHCTBEHHBIX
buryp».

IToustue oobeEMa;
CIMHUIIBI U3MEPCHHUS
obbema. O6beM

OCHOBaHUE, BBICOTA, PAINyC U AUAMETP, pa3BEepTKa.
N3yuaTh, UCIIONB3Ys IKCIIEPUMEHT, HAOII0ICHUE, U3MEPCHHUE,
MOJICTTUPOBAHUE, B TOM UHCJIE KOMITBIOTEPHOE, U OMUCHIBATD
CBOIICTBA Ha3BaHHBIX TEJl, BBISIBJSITH CXOJACTBA W PA3JIHMYHUIL:
MEXIy TUPAMUION U TPU3MON; MKy UITUHIPOM, KOHYCOM
U IIapOM.

Pacno3naBaTth pa3BepTKu Napajiesenunena, Kyoa, mpusMbl,
nupamMuzibl, KOHyca, NWIMHAPA, KOHCTPYMPOBATH JaHHbBIC
TeJa U3 pa3BepTOK, CO3/1aBaTh UX MOJIEIH.

Co3naBath MoOjJeJM TPOCTPAHCTBEHHBIX ¢GuUryp (U3 Oymarw,
MPOBOJIOKH, TUTACTUJIMHA U JAP.)

N3mepsaTh HA MOAEJISIX: IJTUHBI peOep MHOTOTPAaHHUKOB,

MPSMOYTOJLHOTO
napajieenunena, ANaMCTD Iapa.
Ky0Oa, popMyIIbI BoiBoauTh (popmyJty o0bemMa MPSIMOYTOIBLHOTO
o0beMa napasuieJIenunesa.
BoruuciasaTts no popmysiaMm: 00beM MPSIMOYTOIHHOTO
napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPEHUS
o0beMa; BBIYUCIATH 00BEMBI TEJI, COCTABJIICHHBIX U3 KyOOB,
napasuiesIeUIe/0B; pelaTh 3aa44 ¢ peaibHbIMU JIAHHBIMU
[loBropenue, obobuIeHkE, 20 [ToBTOpeHHE BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSATHUN
Y METOJIOB KypCOB 3
u 6 KJIACCOB,
00001IeHNE

HaTypaJbHBIC, IIEJIbIC, TOJOKUTEIBHBIC U OTPUIIATCIHHBIC
qucia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHATh
peoOpa3oBaHUsI YUCEIT U BBIPAKESHUM.

Boi0upaTth cnoco0 cpaBHEHUS YUCEN, BBIYUCICHUH,
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U CUCTEMATHU3AIUA
3HAHUU

NPUMEHSITh CBOMCTBA apu(METHUCCKUX JEHCTBUN IS
palrOHaIM3aly BBIYUCICHUN.

Pemarts 3agaum u3 peaibHOW KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS ISl PEIICHUS 33/1a4 U3 IPYTHUX
MPEIMETOB.

Pemiatp 3agaum pasHbIMH  CHOCO0AMH, CPABHHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJIATh CAMOKOHTPOJIb BBITIOIHSAEMBIX JECHCTBUI U
CaMOIIPOBEPKY PE3YyJIbTaTa BHIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

170
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®EJIEPAJIBHASI PABOYASI ITIPOIT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KNIACCAX

MNOACHUTEJBHASA 3AIINCKA

AnreOpa sSBIsIeTCS OJHUM U3 OTMIOPHBIX KYPCOB OCHOBHOTO OOIIEro 00pa3oBaHMs:
OHa o0OecrneynBaeT U3yYeHUE JIPYTUX TUCHUILUINH, KaK €CTECTBEHHO-HAYyYHOTO, TaK H
T'YMaHHUTAPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO JIJIsi TPOJIOJKEHUS 00pa30BaHUs U B
MOBCEIHEBHOM >kM3HU. Pa3Butue y oOydaromuxcs HAy4YHBIX NPEJACTaBICHUH O
MPOUCXOXKJIEHUA U CYIIHOCTH alureOpanyeckux aOCTpakiui, Ccrnoco0e OTpakeHUs
MaTeMaTHYECKOW HAayKOWl SIBJICHMI W MpPOIECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAyYHOM MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI M KAYECTB MBIIICHUS, HEOOXOIUMBIX JIJIS
ajanTaiyy B COBpeMEHHOM IHH(poBoM obIiecTBe. M3yueHue anredpbl oOecrieynBaet
pa3BUTHE yMEHUs HaO0JaTh, CpPaBHHBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS,, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL M BBIBOJABI, (OpMYIHUpOBaTh yTBepxkAcHUA. OCBOeHUE Kypca aireOpbl
00ecreunBaeT pa3BUTHUE JIOTMUYECKOTO MBIIUICHHUS OOYyYaroU[UXCs: OHU HCIOJb3YIOT
JNEAYKTUBHbIE W WHAYKTHUBHBIE pACCYXACHHUS, OO0O00OIIeHHEe U KOHKPETU3AIHUIO,
abcTparupoBanue v aHanoruto. O0ydyeHue aaredpe mpeanoiaraeT 3HaYuTeIbHbIN 00beM
CaMOCTOSITENIbHOM JESTeIbHOCTH O0YyUYarolUXCsl, TOITOMY CaMOCTOSITEIbHOE pEIIeHHE
3a/1a4 SABJISETCA peaau3aleit e TeIbHOCTHOTO MPUHIIMIA 00yUYEeHUS.

B crpykType mporpamMmmbl yuyeOHOTO Kypca «Amnredpa» Jjisi OCHOBHOTO OOIIETro
00pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHHMU:
«Hucna v BeIUKUCICHU», «ANredpandeckue BIpaKeHU», « Y paBHEHHUS U HEPABEHCTBAY,
«Dyukuuny. Kaxaas U3 3TUX coAepKaTeIbHO-METOAMUYECKUX JTUHUM pa3BUBAETCS Ha
MPOTSKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJAECHCTBYS C APYTMMH €ro JUHUsIMH. B
X0JIe U3YYCHHSI Y4EOHOTo Kypca OOYyYaroIIMMCSl TMPUXOJAUTCS JIOTUYECKH PaCCyKIaTh,
HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsi3M ¢ ATUM B mporpammy
y4e0HOTO0 Kypca « AnreOpay BKIIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, PEJICTABICHHBIC BO
BCEX OCHOBHBIX pa3feliax MaTeMaTUYecKoro oOpa3oBaHUSl U CHOCOOCTBYIOIIME
OBJIAJICHUIO OOYYalONMMHUCS OCHOB YHHBEPCATBHOTO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTeabHOM U CTPYKTYPHOM OCOOCHHOCTHIO YUEOHOTO Kypca « Anredpay siBIseTCs

€ro UHTETPUPOBAHHBIN XapaKTep.
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Conepxanve muHUM «Yucia U BEIYUCICHUS» CIYKUT OCHOBOMW JIJISl JAJbHEUIIIETO
U3YYEHUS] MATeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIUXCS JIOTUYECKOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJb30BAThCS  AITOPUTMAMHU, a TakKke
NPUOOPETEHUIO TMPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX JJIsl MOBCEIHEBHON KHU3HHU.
Pa3BuTHe MOHATHSA O 4YMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs CBSI3aHO C
palroHaIbHBIMU U UPPALMOHAIBHBIMU YHCIaMH, (JOPMUPOBAHUEM MPEICTABICHUNH O
JEUCTBUTEIHLHOM YHCIIe. 3aBEpIlIEHUE OCBOCHMSI YUCIOBOM JIMHUA OTHECEHO K CPEAHEMY
o01eMy 00pa30BaHUIO.

ConepxaHue ABYX alreOpanyecKux JMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIUXCS
MaTeMaTHYECKOT0 arapara, He00X0IMMOT0 [yl pEeUICHHs 3a]]a4 MaTEMaTUKH, CMEKHBIX
IPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO 0OIIEro
oOpa3oBaHMs y4eOHbIII MaTepuasl IpyHIUPYETCs BOKPYT PAllMOHAIBHBIX BBIPAKEHUM.
Anrebpa JeMOHCTpUPYET 3Hauy€HHME MaTeMaTHMKM KakK S3bIka Il IOCTPOCHHUS
MaTEeMaTUYECKUX MOJIEJIEH, ONMCAHMSI IPOLIECCOB U SIBJICHUI peanbHOro Mupa. B 3anaun
oOyueHus anreOpe BXOJAT TaKKe JalbHENIee pa3BUTHE aJITOPUTMUYECKOTO MBIIITIEHHUS,
HEOOXOJMMOro, B YacCTHOCTH, JJII OCBOEHHUS Kypca HH(MOPMATUKH, U OBJAJICHUE
HaBbIKAaMHU JIEAYKTUBHBIX paccyxaeHuil. IIpeoOpa3zoBaHue CHUMBOJBHBIX (OpM
CIOCOOCTBYET Pa3BUTHIO BOOOpaXEHUs, CIIOCOOHOCTEN K MATEMAaTHYECKOMY TBOPYECTRBY.

CopepxaHue (QPYHKIMOHAIbHO-TpAUUECKOW JIMHUU HAlEIEHO Ha IMOJyuyeHue
o0yJarouMMucs 3HaHUM O PYHKIUSAX KaK Ba)KHEWIed mMaTeMaTH4eCKOW MOAenu s
ONMMCAaHUS M UCCIENOBaHMS Pa3HOOOpPA3HBIX NPOLECCOB M SBJIEHUH B IpUpOJE U
obmectBe. M3ydyenne marepuana CroCOOCTBYET Pa3BUTHIO Y OOyYarOUIUMXCsl YMEHUs
UCITIOJIB30BATh PA3JIMYHbBIC BBIPAZUTEIBHBIE CPEACTBA SI3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBOJINYECKUE, Tpaduieckre, BHOCUT BKJIaJ B (GOPMUPOBAHKE NMPEACTABICHUIN O pOJIU
MaTE€MaTUKHU B Pa3BUTUN HUBUIN3ALMHA U KYJIbTYPHI.

CornacHo yueOHOMY TJIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIM Kypc «Ayredpay,
KOTOpPBI BKIJIIOYAET CJEAYIOIIME OCHOBHbIE pa3feibl coiepkanusa: «Yucna u
BBIUUCIICHUS», «AJNTreOpandecKue BBIPAKEHUS», «YpaBHEHUS W HEPABEHCTBAY,
«DYHKIUW.

OOmiee YMUCIO YacoB, PEKOMEHJOBAHHBIX [UII H3Y4YeHHs Yy4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hegeno), B 8 kinacce — 102
yaca (3 Jaca B Hezento), B 9 kinacce — 102 yaca (3 yaca B HeZIelIO).

COAEPKAHUE OBYUEHUSA
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7 KJIACC Yucia u BbIYHCJIEHUS

JpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIE, TIEPEX0]T OT OAHOM (DOPMBI 3armucH Ipodei K
npyroi. IloHsiTHE palMOHAIBHOTO 4YHUCJA, 3aluCh, CPaBHEHHUE, YIOPSIOYMBAHUE
pallMOHAJIBHBIX 4Hcesl. ApupMeTHUUEeCKHue JICUCTBUS C pallMOHAJIBHBIMH YHUCJIAMHU.
Pemenue 3aay u3 peasbHOM MPAKTUKKU HA YacTH, Ha APOOH.

CreneHb C HaTypalbHBIM IIOKa3aTelieM: ONpeAesieHue, MnpeoOpa3oBaHUE
BBIpQKEHUI Ha OCHOBE ONPEACIICHMS, 3alKCh OOJIBIIMX YHceN. [IpoleHThI, 3amuch
MIPOIICHTOB B BHJE APOOM W JpoOM B BHUIEC MPOICHTOB. TpuU OCHOBHBIE 3a7aud Ha
MPOIICHTHI, PEIICHNE 3a7]a4 U3 PeaTbHON MPAKTHUKH.

[IpuMmeHeHne MPU3HAKOB ACIUMOCTH, Pa3l0XEHUE HA MHOXHUTEIU HATypabHBIX
YHCel.

PeasibHbIC 3aBUCMMOCTH, B TOM YHCJIE MpsiMasi U 0OpaTHask MPONOPIIMOHAIBHOCTH.

AJuiredOpanvecKue BbIPaKEHUA
IlepeMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKEHUS C IepeMeHHOW. [lomycTtumble

3HaueHUs1 nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXAY BEJIWYMHAMHU B BUJE
dbopmynbl. Beraucnenuss nmo dopmynam. [IpeoOpazoBaHue OYKBEHHBIX BBIPAKCHHM,
TOXJECTBEHHO PaBHbIC BBIPAXKEHUSI, NMPABUIIA MPEOOPA30BAHUSI CYMM U MIPOU3BEACHUH,
IpaBUJIa PACKPHITHS CKOOOK M IIPUBEICHUSI TIOJIO0OHBIX ClIaraeMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM IOKA3aTEIEM.

Opnounenbl W MHOrowieHsl. Crtenenp MHorouwileHa. CrolkeHue, BBIYHMTAHUE,
YMHOXEHUE MHOTOYICHOB. DOPMYJIbI COKPAILIEHHOTO YMHOXXEHUS: KBaJApaT CYMMbI U
KBaJipar pazHocTu. dopmysa pa3HOCTH KBaapaToB. Pa3inokeHHE€ MHOTOYJICHOB Ha

MHOXHTCIIN.

YpaBHeHUS U HEPABEHCTBA
VYpaBHeHue, KOpPEHb YpaBHEHHWs, TMpaBuUjia NpeoOpa3oBaHUs  ypaBHEHUS,

PaBHOCWJIBHOCTb YPAaBHEHUN.

JIuHeHOEe ypaBHEHHUE C OTHOU IEPEMEHHOM, YUCIIO KOPHEN JIMHEWHOTO YPaBHEHU,
pellleHue JIMHEWHBIX YypaBHEHMH. COCTaBIECHHUE YpPaBHEHHU 110 YCIOBHUIO 3aJayH.
Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUH.

JluneitHoe ypaBHEHHE C JABYMsI MEepeMEHHbIMH W ero rpaduk. Cucrema IBYX
JIMHENHBIX YpaBHEHUHN C ABYMsI IIepeMEHHBIMU. Pelienue cucreM ypaBHEHU cllocoO0OM
MMOACTAHOBKHU. [[prMepsI pelieHust TEKCTOBBIX 33/1a4 C IIOMOIIBIO CUCTEM YPABHEHUM.
DyHKIUU

Koopnnnara Touku Ha mpsiMoid. UucaoBbIe TPOMEXKYTKHU. PaccTosiHrue Mex 1y AByMs

TOYKaMHU KOOPJIMHATHOU MPSIMOM.
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[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGciucca U opAMHATA TOYKU
Ha KOOpAuHATHOM miaockoctu. [Ipumepsl rpadukoB, 3agaHHbIX (opmynamu. UrteHue
rpadukoB peanbHbIx 3aBucumocteil. [lonsatue pynkuuu. I'paduk Pynkunu. CpoiicTBa
bynkuii. Jlunelinas ¢yskmus, ee rpapuk. ['padpux Pynkuum y = |x|. I'padudeckoe
pEIIEHNUE JTUHEHHBIX YPABHEHU U CUCTEM JIMHEMHBIX YPABHCHUU.

8 KVIACC Yuciia 1 BbIYMCTICHUS
KBagpatHeiii kopeHb u3 yucna. [lonarue 06 uppaunoHaibHOM uncie. JlecsaTuuHbie

NPUOIMKCHUST UppalMOHANBHBIX YHuced. CBoWCTBA apu(PMETHUUECKUX KBaJPATHBIX
KOpHEH M X MPUMEHEHHUE K TPEoOPa30BAHUIO YUCIOBBIX BEIPAKCHUNA U BEIYMCIICHHSIM.
JIeCTBUTEIBHBIC YHCIIA.

Crenenb Cc menbIM IOKa3aTeneM M ee cBoiicTBa. CraHpapTHas 3alKCh YHCIIA.
AuredpanvyecKue BbIPAKECHUSA

KBanpaTHblii TpexusieH, pa3iokeH!e KBaApaTHOTO TPEXWIEHA Ha MHOKHUTEIH.
AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO airedpandeckoit qpodu. CroxeHue,

BbIUWTAaHUE, YMHOXKEHHUE, IeJICHUE anredpandeckux ApoOei. PalioHanbHble BEIpaKEHUS
U UX NpeoOpa3oBaHHUE.

YpaBHeHUs U HEPABEHCTBA
KBagpatHoe ypaBHenue, Qopmylia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema

Buera. Pemienne ypaBHEHMM, CBOIAIIMXCS K JIMHEMHBIM M KBaapaTHbIM. lIpocreiimme
JIpOOHO-pallMOHANIbHBIE YPaBHEHUS.

I'padmyeckas uHTEpIpETALIUsl yPAaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
JIMHEVHBIX YPABHEHUH C IBYMS IIEpEMEHHBIMU. [IpuMepsI pelieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

HucnoBble HEPAaBEHCTBA M MX CBOWCTBA. HepaBEHCTBO € OJHOW IEPEMEHHOM.
PaBHOCMIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OTHOW NepeMeHHOM. CUCTEMBI

JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUU

[Tonsitue dynkuuu. OOIACTh ONpeneseHUuss U MHOXKECTBO 3HAUECHUM (PYHKIUU.
Crioco6sl 3a1anust QyHKITHIA.

I'padux pynkuu. Yrenue cBoicTB QyHkiuu mo ee rpaduky. IIpumepsl rpaduxos
(GYyHKIM, OTpa)xarouX peajbHbIe MPOLECCHI.
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DyHKIMY, OMUCHIBAIOIINE IPSIMYIO H O0OPATHYIO POMOPIUOHATBLHBIC 3aBUCHMOCTH,
2, _ y
ux rpapuxn. Oyakmum y — XY — X, Y ~Vx, Y=|x|. I'padmdeckoe penieHne ypaBHESHUIA

Y CHCTEM YPAaBHEHUM.

9 KJIACC Yucia v BbIYUCJICHUA
PanimonanbHbie unciia, uppalmoHaIbHbIE YKCIIa, KOHEUHbIC U OECKOHEUYHbBIE

JEeCATUYHBIE IpoOU. MHOKECTBO AEHCTBUTENBHBIX YHCEII, JEHCTBUTEIbHBIE YUCIA KaK
OECKOHEUHbIE AeCATUYHBIE ApoOU. B3aMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY
MHOYXECTBOM JIEUCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IIPSAMOU.

CpaBHeHHE  JIGHCTBUTENBHBIX  4YHCEN,  apu(MeTHYeCKHue  JIEHCTBUS  C
JNEWCTBUTEIBbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYKAIOIIErO0 MHpA, JJIUTEIBHOCTh IPOLECCOB B
OKpY’KarOIEM MHDE.

[TpuOnmxeHHOe 3HaYeHNE BEIMYUHBI, TOUHOCTb NpUOIKeHus. OKpyIiIeHnEe YUCEIL.
[IpukuaKa U OLEHKA PE3yJIbTATOB BEIYUCIICHUN.

YpaBHeHMs U HEPABEHCTBA

JInneliHO€ ypaBHEHME. Pemenne ypaBHEHH M, CBOAAIIMXCS K JINHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOJSAIIMXCA K KBaJIpAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUsT ypaBHEHHUW TPETbEW W YETBEPTOMN
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIIN.

Pemenue qpoOHO-panimoHaIbHBIX ypaBHEHMI. PenieHue TEKCTOBBIX 3anad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €T0 Tpaduk. Pemenue cucreM IByX JIMHEHHBIX
YpPaBHEHUW C ABYMsI NEPEMEHHbIMHU. PellleHMe CHCTEM [BYX YpPaBHECHHWH, OOHO U3
KOTOPBIX JIMTHEHHOE, a IPyroe — BTOpoii cTeneHu. I paduueckas vHTEpHpeTalus CUCTEMBI
YPaBHEHUH C ABYMS [IEPEMEHHBIMMU.

Pemennie TeKCTOBBIX 3a/1a4 aIredpanyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOM mnepeMeHHoW. PemeHnne cucrem
JMHEWHBIX HEPABEHCTB ¢ OJIHOM nepemeHHol. KBanparHeie HepaBeHcTBa. ['paduueckas

HHTCPIPCTANA HCPABCHCTB U CUCTCM HCPABCHCTB C ABYM: IICPCMCHHBIMU.

DyHKIUU
KBanpatuunas dhynkuus, ee rpaduk u cBoiicta. [lapabosna, KoopAMHATHI BEPIIHMHBI
napadoJibl, 0Cb CHMMETPHUHU MapadoIbl.
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y=kx, y= kx+b,y=£, y = XB,_'VZ \/f,y=IXI

I'paduku QyHKIMA: U

WX CBOMCTBA.

YucjioBbIe NMOCJI€I0BATEILHOCTH U nmporpeccumn
IlonsaTue uywMcIOBOM IIOCJICA0BATCIBbHOCTH. BaHaHI/Ie IIOoCJICA0BATCIbHOCTH

PEKyppEeHTHOI (popMmyoit u GopMyIoit N-To YiieHa.
Apudpmernueckas u reomerpuueckas mnporpeccuud. @PopMmysbl N-TO  uJeHA
apu(MeTHYECKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.
N300paxkeHne 4ieHOB apu(PpMETUUECKON U TEOMETPUUYECKOMN MPOrpeccuil TOUKaMu
Ha KOOPJAMHATHOW TMJIOCKOCTU. JIMHEHHBIH M SKCHOHEHUHUANbHBIA pocT. CloxkKHBIC

IIPOLICHTEI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yNabTaThl OCBOEHUS MPOTPaMMbl Y4eOHOro Kypca «Airedpa» K
KOHIly 0OyudeHus B 7 kiacce. Yncsia 1 BbIYMCICHUS

BrIinonHsTh, coueras yCTHBIE U MUCbMEHHBIE PUEMBbI, apU(METUUECKUE TEUCTBUS
C palMOHAJILHBIMHU YHUCIIAMHU.

HaxonuTh 3HaY€HUS YUCIOBBIX BBIPAKECHUN, MPUMEHSITHh Pa3HOOOpa3HbBIE CIIOCOObI
U TPUEMBbI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUMN, COJAEPKAIIUX OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH.

[lepexoauTs OT OfHOW QOPMBI 3amMch YHUCEN K JApyrod (mpeoOpa3oBBIBAThH
JECATUIHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAITMOHAIILHEIC YHCTIA.

OKpyIJsTh ynca.

BBITONMHATE TPUKUAKY W OIEHKY pe3yJbTaTa BBIYHCICHHWNA, OICHKY 3HAYCHUN
YUCJIOBBIX BBIPAKECHUU. BBIMOMHATH JEHCTBUA CO CTENEHAMH C HaTypajdbHBIMH
TTOKa3aTeIISIMH.

[IpuMeHATh TPU3HAKK JEIUMOCTH, PA3JI0KEHUE HAa MHOXKHUTEIH HATYpPaTbHBIX
quces.

PemaTe mpakTHKO-OpUEHTHPOBAHHBIC 3aa9H, CBSI3aHHBIC C OTHOIIICHUEM BEIIMYHH,
MPOITOPIIMOHAIEHOCTBIO BEJIMYHMH, IPOILICHTAMH, WHTEPIPETUPOBATH
PE3YNbTATHl PEIICHUS 33129 C yU€TOM OTPaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.
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AsreOpandeckue BbIPAKEHUS

Hcnonb3oBath anredpanyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B
IPOIIECCE OCBOCHHS Y4eOHOT0 MaTepuania.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TMpPU 3aJaHHBIX 3HAYEHUSX
MEPEMEHHBIX.

BoinonHsaTe mpeoOpa3zoBaHus 1LIETOT0 BBIPAXKEHUS B MHOTOYJICH MPHUBEACHUEM
MOTIOOHBIX CJTaraeMbIX, PACKPHITHEM CKOOOK.

BbINONMHAT YMHOKEHUE OJHOUYJICHA HA MHOTOYJIEH U MHOTOWIEHAa Ha MHOTOYJIEH,
MPUMEHSITH (DOPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyHIeCTBIATH Pa3I0KEHUE MHOTOYJICHOB HA MHOKUTEIN C TIOMOIIBIO BEIHECEHUS
32 CKOOKU OOIIEro MHOXKHUTEJISA, TPYNIUPOBKHU ClIaraeMbIX, MpUMEHEHUs (GopMyJT
COKpAIEHHOTO0 YMHOKEHHSI.

[IpumensaTy npeoOpazoBaHusl MHOTOWJICHOB JUISI PEUICHUS Pa3jIMYHbIX 3aja4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOICTBA CTENEHEW C HATypalbHBIMH TMOKa3aTeIsIMA s
npeoOpa3oBaHus BbIpaXXCHUI. Y paBHEHHUs] M HEPABEHCTBA

Pewrars iMHEHBIE YpaBHEHUS ¢ OAHON IIEPEMEHHOM, IPUMEHSS IIPABUIIa IIEPEX01a
OT MCXOJHOTO YpPAaBHEHHsS K PABHOCWUIBHOMY eMmy. lIpoBepsTh, ABISETCA JIM YHUCIO
KOpPHEM YpPaBHECHHUS.

[IpumensaTs Tpaduyueckre METOAbl MPU PEUICHUH JUHEHHBIX YpPaBHEHHH M HX
CUCTEM.

[ToaOupaTh npuMepsl ap YUCEI, SIBISIOLUXCS PELMICHHUEM JJUHEHHOTO YpaBHEHUS C
JIBYMs [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTH TpadHK JMHEHMHOrOo ypaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOJIb3YSACh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemars cucteMpl 1ByX JTMHEWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBisATh U pelaTh JIMHEMHOE YpaBHEHUE WIIM CUCTEMY JINHEWHBIX YPaBHEHUI 110
YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayu

IIOJIy4YE€HHBIN PE3yJIbTAaT.

DyHKIMHA

N300pakaTh Ha KOOPAUHATHON MIPSIMOM TOYKU, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJHWHATaM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3AIIMCHIBATh YMCIIOBbIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.
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OtMmeyaTh B KOOPAMHATHON TUIOCKOCTH TOYKH T10 33JaHHBIM KOOPJIUHATAM, CTPOUTH
rpaduku muHEeHHBIX GyHKUUA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceIBaTh ¢ TOMOITBLIO (DYHKITHI M3BECTHBIC 3aBUCUMOCTH MEXKTy BEJIMUNHAMH:
CKOPOCTh, BpPEMsI, PacCTOSIHHE, II€HA, KOJUYECTBO, CTOMMOCTH, MPOWU3BOJAUTEIHLHOCTD,
BpeMsi, 00beM pabOThI.

Haxonuts 3HaueHHne PyHKITMU IO 3HAYCHHIO €€ apTyMEHTA.
[lornmarpe Tpadudeckuii crnocod TpencTaBiICHHS U aHanu3a WHGOpPMAIUH,
W3BJICKATh W WHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPAPUKOB PEATbHBIX MPOIECCOB U

3aBUCUMOCTEN.

[IpenMeTHBIC peE3yiabTaTBl OCBOCHHUS IIPOTPaMMbl Y4EOHOro Kypca K KOHITY
o0yueHus B 8 kiacce. Uncia u BbIYMCIEeHUS

Hcnonb30BaTh HaYaIbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX UHCEI
JUIS CpPaBHEHUS, OKPYIJICHHS U BBIYMCICHHH, H300pa)xkaTh JEUCTBUTEIbHBIC YHCIIA
TOYKaMHU Ha KOOPJUHATHOM MIPSIMOU.

[IpumeHsTh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIC KOPHHU, HCIIOIb3YysSd IPU HEOOXOJUMOCTH KaJbKYJATOP, BBHITIOIHATH
npeoOpa3oBaHUsl BRIPAKECHUM, COJEpKAIIUX KBaJIpaTHbIE KOPHHU, MCIOJIb3Ysl CBOWMCTBA
KOpHEM.

Hcnonb30BaTh 3amucu OONBIIMX U MAJIBIX YHCEI ¢ TTIOMOIIBIO JAECATUYHBIX ApoOei

u creneneit uncia 10. AnredOpanyeckune BbIpaKeHUs

[IprMeHSTh MOHSITHE CTEICHH C IIEIBIM TT0Ka3aTeIeM, BBIITOJIHATh MpeoOpa3oBaHus
BBIPAKCHUH, COJACPHKAIINX CTENEHH C LETBIM [TOKA3aTEIEM.

BoIMOMHATE TOXIECTBEHHBIC MPEOOpPA30BaHMs PAIMOHAIBHBIX BBIPAKCHUN  Ha
OCHOBE TMTPaBWJI JIEUCTBUHN HAJl MHOTOUJIEHAMH U aJIreOpandecKUMu APOOsSIMH.

PacknanpiBaTh KBaJpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTe npeoOpa3oBaHUsl BBIPAKEHUNU JI PELICHUS PA3IUYHBIX 3a7ad U3

MaTCMaTUuKH, CMCIKHBIX IIPEAMCTOB, U3 peanLHoﬁ IMPAaKTHUKH.

YpaBHeHUS U HEPABEHCTBA
PemaTte JsMHENHBbIE, KBaJpaTHbIC YPAaBHEHUS U pPALMOHAIBHBIE YpaBHEHUS,

CBOJAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMS IIEPEMEHHBIMHU.
[IpoBoauTE MpPOCTEUIIINE HUCCIEAOBAHNUS YPAaBHEHUN U CUCTEM YpaBHEHUU, B TOM
qyclie C MpUMEHEHHEeM TIpaduyecKux IMpeacTaBieHui (ycTaHaBIMBaTh, MMEET JIU

YpaBHEHHE WIH CUCTEMA YPABHEHUI PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U ITPOUEe).
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[lepexonuth OT cIOBECHOM (HOPMYIUPOBKH 337a4u K €€ aaredpanyeckoil Moaenu ¢
NOMOIIbIO COCTaBJICHUS] YPaBHEHUS WJIM CHUCTEMbl YPaBHEHWH, MHTEPIIPETHUPOBATh B
COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H IMOJYyYEHHBII pe3ybTarT.

[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB /I CPAaBHEHHS, OLEHKH, pelIaTh
JVHEWHbIE HEPAaBEHCTBA C OJHOM NMEPEMEHHON M MX CHUCTEMBI, JaBaTh I'padUUuECKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[lonumMaTh W WHCMNOJIB30BaTh (YHKIIMOHAIBHBIE TMOHATUA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACISITh 3HA4YeHHE QYHKIMA TO 3HAYCHUIO
aprymMeHTa, OINpeNeNsITh CBOHCTBa (QyHKIUMU 10 ee rpaduky. Crpouth rpaduxu
AJIEeMEHTAPHBIX (PYHKITUN BHJA:

k 2 3
= -, = X, = X, = X, = |X o o
y x y y y \/_ y = |, OMUCHIBATh CBOMCTBA YUCIOBOM (DYHKITUU

o ee rpaduxy.

[IpeameTHbIe pE3yNbTAaThl OCBOCHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

Yuciia ¥ BIYMCICHUS

CpaBHUBATH U YNIOPSAAOYMBATH PALHOHAIBHBIE U HPPALMOHAIBHBIE YHUCIIA.

BoinonusaTe apudmernueckue ACHCTBUS € palMOHAIBHBIMM YHMCIAMH, COYeTas
YCTHBIE W IIMCbMEHHBIE TPHUEMBI, BBIIOJHATH BBIYUCIECHUS C HPPALUOHAJIBHBIMU
YUCIIAMH.

HaxomuTe 3HaueHMs cTemeHel C LENbIMHM IOKA3aTeIIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyryisiTe  I€VCTBUTENBHBIE  YKCIA, BBIIOJHATH NPUKHUIAKY  PE3yJbTaTa

BBIYHCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA
Pemars nuHeElHBIE M KBaApATHBIE YPABHEHWs, YPABHEHMS, CBOMSIIMECA K HUM,

npocTelime ApoOHO-palMOHATIbHBIE YPABHEHHUS.

Pemath cuctembl ABYX JMHEHHBIX YpaBHEHHUM C ABYMS NEPEMEHHBIMH M CUCTEMBI
JIBYX YpaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemath TekcTOBBIE 3a7jaun aNreOpanyecKuM CIOCOOOM € MOMOUIBIO COCTABIICHUS

YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUN C JBYMS IIEPEMEHHBIMU.
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IIpoBoauTh mpoOCTENIINE MCCIECIOBAHNUS YPABHEHUN W CUCTEM YPAaBHEHHUM, B TOM
yucie C IMPUMEHEHHEM TIpauyecKuxX MpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemats nuHeliHbIe HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paXKaTh PEIICHUE
HEPaBEHCTB Ha YMCJIOBOM IIPSIMOM, 3alIMCHIBATh PEIICHNE C IOMOIIBIO CHMBOJIOB.

Pemars crucrempl NMHEHMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEILIEHUE CHUCTEMbl HEPABEHCTB Ha UYMCIOBOM
IIPSAMOM, 3aIIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcrions30BaTh HEPaBEHCTBA IIPU PELICHNUH Pa3JIUYHBIX 3a1a4.

DyHKIMHA
PacrioznaBath (QyHKIMM U3y4eHHBIX BUJOB. [loka3piBaTh CXeMaTHYECKU
PACIIONOKEHHE Ha KOOPAMHATHOM ILIOCKOCTH rpadukoB dyHkimii Buma: Y = KX,

y = k)(+b’y=§J y:ax2+bx+cjy= x3, y = \/;‘?,y=|X|

B 3aBUCUMOCTH
OT 3HAYEeHUI KO3(P(PULIUEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIUMA.

Crpouth u wu300paxkaTb CXE€MaTHUYECKH TpaduKH KBAApPATUYHBIX (DYyHKUUH,
ONKCHIBATh CBOMCTBA KBAJIPATUUYHBIX (PYHKIUHU MO X IpaduKaM.

Pacno3naBaTh KBajpaTHuHyI (yHKUIHIO 1O (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUU.

Yucsi0BbIE MOC/I€I0BATEILHOCTH U MPOrPecCum
Pacnio3HaBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO MPOTPECCHH TPHU Pa3HBIX

crnoco0ax 3aJaHusl.
BhINONMHATE BRIUKUCIEHUS C UCTIOJIb30BaHUEM (OPMYIT N-TO WieHa apupMeTuIecKon
Y TEOMETPUYECKON MPOTrPECCUil, CYMMBI IIEPBBIX N YJICHOB.
N3o0paxkath dieHbl OCIEA0BATEILHOCTH TOUKAMU Ha KOOPJIMHATHON MJIOCKOCTH.
Pemats 3amaum, CBSI3aHHBIE C YUCIOBBIMHU MOCJIEIOBATEIBHOCTSIMUA, B TOM YHCIIE

3aJlayyl U3 peasIbHOM KU3HHU (C UCTIOIB30BAHUEM KAIBKYJISITOPA, HU(DPOBBIX TEXHOIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanvenoBanue pasaena  KolHaecTso OCHOBHOE OCHOBHBIE BU/IBI I€ATEIBHOCTH O0yYaOLIUXCs
(Tembl) Kypca 4acoB coJiepKaHue
Yucna v BEIYUCICHHUS. 25 - CucreMaTu3UpoOBaATH M 000ralmIaTh 3HAHUA 00
OHSITHE

ParroHanbHbIC YHCIa OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
PalMOHAIIBHOTO
wena CpaBHMBATB H YIIOPSAA0YMBATH AP0O0OH, IPEOOPa30BbIBAs

' pU HEOOXOIUMOCTHU AECSITUUHBIE JPOOU B OOBIKHOBEHHBIE

Apudmernueckue P A a AP ’

JICUCTBHS C
palMoHaIbHBIMU
yuciamu. CpaBHEHUE,
YHOPSIAOUNBAHUE

paduOHAJIbHBIX YHUCCII.

Crenenb ¢
HATYpaJIbHBIM
MOKa3aTeJIEM.
Pemienne 0CHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI U3
pEaIbHOM TPAKTUKH.
IIpusHaku
JIEITUMOCTH,
pa3yoXKeHusl Ha

OOBIKHOBEHHBIE B JCCATUYHBIC, B YACTHOCTH B OECKOHECUHYIO
JECATUIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U IPHEMBI
BbIYHCJIEHHUS 3HAYEeHUI IPOOHBIX BHIPAKEHUI],
coJieprKaIuX OOBIKHOBEHHBIC U JECATUYHBIC TPOOH:
3aMEHATh MPH HEOOXOAUMOCTH ACCATUUHYIO IPOOH
OOBIKHOBEHHON 1 OOBIKHOBEHHYIO ACCATUYHOM, TPUBOIUTD
BBIpaKEeHHE K opme, Hanbosiee yno0HOM st
BBIYHCJICHUH, TTPe00Pa30BhIBATh IPOOHBIC BHIPAKCHHS Ha
YMHOKCHHE U JICJICHHUE IECATUYHBIX JPOoOeH K JeHCTBUAM
C LEJBIMA YHCIAMHU.

IIpuBoauTh 4yKc/IOBbIC M OYyKBEHHbIE IPUMEPbI CTEIICHU

C HATypaJIbHBIM TOKa3aTeleM, OOBICHSSA 3HaYeHUs
OCHOBAaHMS CTEMEHW M TIOKA3aTellsd CTEICHH, HaXOIUTh
3HAYeHHs crerneHed Buaa a" (& — m000e panuoHaIbHOE

YKCIIO, N — HATYPaJIbHOE YUCIIO).
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MHOKUTETN
HATYpPaJIbHBIX YHCEN.
Peanburie

IToHuMAaTh CMBICHI 3aITUCH OOJIBIIMX YHCEIT C IIOMOIIBIO
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3aBucuMocTH. [Ipsmast | mecsTUUHBIX IpoOei u cTeneHelt uncna 10, npuMeHsITh UX B

1 00paTHast pEAIbHBIX CUTYaLUSIX.

IpONIOPHHOHATBLHOCTH le/lMeHSITL IIPHU3HAKHU JACIIMMOCTH, PA3JIOKCHUA HA

MHO>KUTENIA HaTypaJIbHbIX YUCEL.
PemaTe 3agauM Ha 4acTH, IPOLIEHTHI, IPOIIOPLUHU, HA
Haxo0JIeHUe ApoOu (IIPOLIEHTa) OT BEJIMUUHBI U

BEJIMYUHBI 110 €€ 1poOu (IIPOLIEHTY), TpoOur

(mpoueHTa), KOTOPBIA COCTABISAET OJJHA BETUYHHA OT
JIPYTO.

IIpuBoauTh, pa30upaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBath U 00BbSICHATB, OIIUPASCh HA ONPENEIEHUS,
psIMO IPONOPLMOHATIbHBIE U OOPATHO MPONOPLIMOHATbHbBIE
3aBUCUMOCTH MEX]ly BEIMYMHAMU; IPUBOJAMTH NPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pealbHOr0 MUPa, U3 APYTUX YUeOHbIX
IIPEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIE 33/1a4M Ha APOOH,
IPOLEHTHI, IPAMYIO U O0OPaTHYIO MPONOPIMOHATIBLHOCTH,
IIPOIIOPLIMU
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b)

AnreOpandeckue
BBIPKCHUS

27

bykBeHHbIE
BBIPAKEHHSL.
[Iepemennsie.
Jlonmyctumeble
3HA4YECHUS
IIEPEMEHHBIX.
dopMysl.
[IpeoOpazoBanue

Ogaagers anredpandeckoil TEPMUHOIOTMEN U CUMBOJIMKOH,
MPUMEHATD €€ B IPOLIECCE OCBOCHUS yUEOHOI0 MaTepraa.
Haxoautp 3HaueHNs OYKBEHHBIX BBIPRXKEHUN TpU
3aJJaHHBIX 3HAYECHUAX OYKB; BBIIIOJHATH BBIUNCIEHUS I10
¢dopmynaMm. BeInoaHATHL peoOpa3oBaHus LEI0ro
BBIPQKECHHSI B MHOTOYJIEH IPUBEACHUEM TOIOOHBIX
CJIaraéMblX, PaCKpbITUEM CKOOOK.

BBINOJHATE YMHOKEHUE OHOYIIEHA HA MHOTOYIECH
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OYKBEHHBIX
BBIPKCHUMH,
PacKpBITHE CKOOOK M
MpUBEACHUE
IT0JTOOHBIX
ciiaraemerx. CBoiicTBa
CTCIEHU C
HaTypaJbHbIM
IOKa3aTeIIeM.
MHOT04JICHBI.
Crnoxenue,
BBIYUTAHHE,
YMHOKEHHUE
MHOTOYJICHOB.
DopmyJIbl
COKPAIIEHHOT O
YMHOXKEHUS.
Paznoxxenue
MHOTOYJICHOB Ha
MHOKHUTEITN

U MHOTOYICHa Ha MHOTOYJICH, NPUMEHSTh (QOPMYJIbI
KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcyuecTBIATH Pa3oKEHHE MHOIOYIECHOB HA MHOKHUTEH
IIyTEM BBIHECEHMS 32 CKOOKH OOIEro MHOKUTET,
IpUMEHEHHUs (POPMYJIbI pa3HOCTH KBaJpaToOB, PopMy
COKPAIIEHHOI'O0 YMHOEHHS.

IIpumeHnsaTh peoOpa3o0BaHNe MHOTOUYJIEHOB JJIsl pEIIEHUS
pa3IMYHBIX 3a/a4 U3 MAaTEMAaTUKH, CMEXHBIX IIPEIMETOB,
U3 pEATBHON MPAKTUKH.

3HAKOMHUTBHCA € HCTOpI/Ieﬁ Pa3BUTHA MATCMATHKU
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ypaBHeHI/ISI U HCPpAaBCHCTBA

20

YpaBHeHuUE, TpaBuiia
npeoOpa3zoBaHus
YPaBHEHUS],
PaBHOCHJIBHOCTh
YPaBHCHUN.

JInHelHOEe ypaBHEHUE C
OJHOM IEPEMEHHON,

Pemiarsp IMHEiHOE ypaBHEHUE C OJTHOM NEPEMEHHOM,
NMPUMEHsS NPABWJIA IEPEX0Aa OT UCXOJHOTO YPABHEHHUS
K PaBHOCUJILHOMY €My 0o0Jjiee MPoCTOro BUA.
IIpoBepATH, ABISIETCA JIU KOHKPETHOE YUCIIO KOPHEM
YpaBHEHUS.

IToxOupaTs NpuMepsI Map YUCEN, ABISIIOMINXCS PEHICHHUEM
JIMHEVMHOTO YPaBHEHHUS C JBYMsI IIEPEMEHHBIMM.

pEILIEHNE JTUHENHBIX
ypaBHeHMU. Pemenne
3a71a4 C ITIOMOILBIO
YPAaBHEHHI.

JIuHenHoe ypaBHEHHUE C
JIBYMSI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU

CTpouTh B KOOPJAMHATHOMN TJIOCKOCTH IPaQUK JTUHEHHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMU; MOJIB3YSACh rpaduKoM,
NMPUBOJAUTH MPUMEPbI PELICHUS YPAaBHEHUS.

Haxoaurhb penieHue CUCTEMBI IBYX JINHEWHBIX YPABHEHUU C
JIBYMSI IIEPEMEHHBIMH.

CocTaBJfATh U pemiaTh YPAaBHECHUE UJIU CUCTEMY
YPaBHEHHUM MO YCIIOBUIO 3a]1a4l, HHTEPIIPETUPOBATh B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOTYy4YEHHBIN

pe3yJbTar
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Koopaunate! u rpaduku.

OyHKIMH

24

Koopannara Toukn Ha
npssMou. Yuciossie
MIPOMEKYTKH.
PaccrosiHue mexny
JIBYMSI TOUKaMU
KOOPJIMHATHOM
MIPSIMOU.
[IpssmoyrospHas
CUCTEMA KOOPJIMHAT
Ha IUIOCKOCTH.
[Tpumeps! rpaduxos,
3aJIaHHBIX (POPMYIIaAMH.
Urenue rpadmkoB

HN300paxkaTh Ha KOOPAVMHATHOU MPSIMON TOUKH,
COOTBETCTBYIOIIME 33 JaHHBIM KOOPJAWHATAM, JIy4YH, OTPE3KH,
MHTEPBAJIbL; 3AMCBHIBATh UX HA AIreOpanuecKOM S3bIKE.
OTrMe4aTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU IO
3aJJaHHBIM KOOPJUHATAaM; CTPOUTH T'paUKHU HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (POpMYyIamMu, B TOM YUCIE C
OMOIIbIO IUPPOBBIX J1abopaTopuil. [IpuMeHsATh, U3yYaTh
NpeuMYyLIecTBA,

HHTEPNPETHPOBATH Ipaduueckuii crniocod npecTaBiIeHUs U
aHajaM3a pa3HoOOpa3HOM KM3HEHHON MH(POPMALIHH.
OcBauBaTh NoHsATHE (PYHKIUH, OBJIA/I€BATh
(YyHKUIHMOHATBHOM TEPMUHOJIOTHEN.

Pacno3naBathp JnHeiHy0 QyHKIM0 Y = kKX + b, onucpiBaTh
€€ CBOMCTBA B 3aBUCUMOCTH OT 3HAUEHUI

peanbHbIX
3aBUCUMOCTEM.

[Tonsitue hyHKIUM.
I'padux byHkIMH.
CaoiicTBa pyHKIUH.
JIuneitnas GyHKUIMS.
[Toctpoenue rpaduka
JTUHENHON PyHKIUH.
I'padux bysxmm
y=|x|

k03 dunmenToB K u b.

Crpouts rpaduku nuHelHON QyHKUUU, QYHKIHH Y =| X |.
Hcnoab3oBaTth HU(pPOBLIE pecypehl 11 TOCTPOCHUS
rpadukoB QpyHKUIMN U U3yueHus: ux cBoicTB. IlpuBoAUTH
NMpUMePbI JINHEWHBIX 3aBUCUMOCTEN B PEAIBbHBIX
npolueccax u sIBJICHHUSIX
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[ToBTOpEHUE 1 0000IICHNE 6 [ToBTOpEHNKE Bbi0upaTth, IPUMEHSATH OLIEHUBATH CMOCOOBI CPABHEHUS
OCHOBHBIX  IIOHATHI Yyucel, BBIYHCICHUH, TpeoOpa3oBaHUi  BBIPAKEHUI,
M METoloB Kypca 7 pelLIeHus] YPaBHEHHU.
Kacca, 0bobmenne OCylecTBISATH CAMOKOHTPOJIb BHIIOIHAEMBIX J€HCTBHIA
SHaHIH u CaMOIIPOBEPKY pe3yJibTara BBIYUCJICHUH,
npeoOpa3oBaHUM, TOCTPOCHUH.
Pemath 3agaum u3 peaibHON KU3HU, IPUMEHSATH
MaTeMaTH4YeCcKHe 3HAHMSA ISl PEIICHUS 3a/1a4 U3 APYTUX
PEAMETOB.
Pemath TekcTOBBIE 3aJa4d, CPAaBHUBAThb, BbLIOMPATH
CIoCO0OBI PEIICHNA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB I10
[TPOT'PAMME
8 KIIACC
HaumenoBanue pazgena KonudecTBo OCHOBHOE OCHOBHBIE BUIBI JICATEIBHOCTH O0y4arOITUXCS
(Tembl) Kypca JacoB COJIEpKaHHE
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Uuca 1 BEIYMCIICHHUS.
KBangpaTHbie KOpHU

15

KBanparHslii KOpeHb
u3 uymcia. [lonsarue
00 UpparroHaJIbHOM
yucie. JlecaTuaHbIe
PUOMKCHUS
HppanmoHaIbHbIX
YHCeI.
JlelicTBUTEIbHbBIC
yucia. CpaBHEHUE
JICMCTBUTEIILHBIX
YHCeI.

VpaBHeHHE BHAA X?
=a.

CBolicTBa
apu(pMETHIECKUX

KBaJpaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUMH,
coJiepaKalnx
KBa/IpaTHBIC KOPHU

®opMyJaHpPOBaATH OIpeleIeHue KBAIPAaTHOIO KOPHS U3
quciia, apu(pMETHIECKOrO KBaIpaTHOIO KOPHSL.

IIpumMeHsATH onepanuio U3BJICUYEHNs KBAPATHOIO KOPHS

U3 YKCIIa, HCNOJb3YS IIPU HEOOXOJUMOCTH

KAJBKYJATOP. OLeHuBaTh KBAIPATHBIE KOPHU LIEJIBIMU
YUCIAMH U JECATUYHBIMU IPOOSIMH.

CpaBHUBATB M YIOPSAA0YMBATH PALIMOHAIIBHBIE U
MppalMOHAIbHBIE YHCIIA, 3aIIMCAHHBIE C IIOMOIIBIO
KBaJpaTHBIX KOPHEM.

MceirenoBaTh ypaBHEHUE X° = @, HAXOAUTh TOUHBIE U
npuOIKeHHbIE KOpHH 1pH @ > 0.

HcciienoBath cBOMCTBA KBaAPAaTHBIX KOPHEW, POBOJS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIbrOTEpA).

Jloka3pIiBaTh  CBOMCTBA  apu(PMETHUECKMX  KBAAPATHBIX
KOpHEH; IPUMEHSTh UX ISl IPeoOpa3oBaHus BEIPAKEHUN.
BuInoJiHATH NPeoOpPa30BaHUsl BBIPAKECHUHN, COAEPIKAIIUX
KBaJpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbIE 13 TEOMETPUUECKUX U (PUZNUECKHUX
dhopmyi.

BeruncasaTh 3Ha4E€HUS BBIPAXKCHUMN, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCTIONb3Ys MIPU HEOOXOAUMOCTH
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KaJIbKYJISITOP.
Hcnoan3oBaTh B XOJle peIICHUS 3aJad dJIEMEHTapHbIC
MIPEICTABIICHUS, CBSI3aHHBIE C IPUOIMKCHHBIMHA 3HAYCHUSIMU
BEJTUYMH.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHS MATEMATUKU

Yucia ©W  BBIYUCIEHUA.
CreneHs ¢ 1eaBEIM
MOKa3aTeJIEM

CreneHsp ¢ 1EeIbIM
ITOKAa3aTeJIeM.
CranpapTHas 3aMmch
YyHCIa.

Pazmeprr 00bekTOB
OKPYKaIOIIEero MHUpa
(OT ByIeMEHTapHBIX
YacTUIl JI0
KOCMHYECKUX
00BEKTOB),
JUTATEIBLHOCTD
IIPOIIECCOB B
OKPY’KaroIeM MHDE.
CBoJCTBa CTCNICHU C
11EJIBIM ITOKa3aTeJIEM

DopMyJUPOBATH Olpeie/IeHHe CTEIIEHHU C LIETbIM
[IOKa3aTeJIeM.

IIpeacTaBiasiTh 3anUCh OOJBIIUX U MAJIBIX YUCET B
CTaHIAPTHOM BHJIE.

CpaBHUBATB YKCJIA U BEJIUYMHBI, 3aAICAHHBIE

C ucnonb3oBaHueM crenenu 10.

Hcnonb30BaTh 3a11MCh YUCEI B CTAHAAPTHOM BUJE
JIJIS1 BBIpaXKEHUS Pa3MEPOB OOBEKTOB, IITUTEILHOCTH
MPOLIECCOB B OKPYIKAIOIIEM MHUPE.
DopMyJIHPOBATH, 32ANIMCHIBATH B CHMBOJIMYECKOM
¢opme 1 WILTIOCTPUPOBATH IPUMEPAMH CBOKCTBA
CTEIIEHU C LEJIBIM MOKA3aTeJIEM.

IIpumMeHsATH CBOMCTBA CTETICHU JIJIsI TPeoOpa30BaHUS
BBIPAKECHUH, COJIEPKAIUX CTEIEHU C IEIIbIM
nokasarejieM. BbINOJHATHL JeMCTBUS C YMCIIAMU,
3alMCAaHHBIMH B CTaHAAPTHOM BUJE (YMHOXKECHHUE,
JICJICHNE, BO3BEICHHE B CTCIICHD)
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Anrebpanieckue 5 KBangpaTHbiin Pacno3HaBaTh KBaJApaTHBIA TPEXWIEH,
BbIpakeHus. KBanpatHbii TPEXUJICH. YCTaHABJIMBATh BO3MOXKHOCTB €r0 Pa3JIOKEHUs Ha
TpEeX4ICH Pa3noxenune MHOXHNTCIIN.

PaCKJIaIH)IBaTL Ha MHOKHUTCIN KBaI[paTHBIfI TPEXYJICH
C HCOTPHUIATCIIbBHBIM TUCKPHUMHUHAHTOM

KBaJpaTHOTO
TpexXwieHa Ha
MHOXHUTEJH
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AnreOpanyeckue
BBIPKCHUSI.

Anrebpandeckas 1poob

15

Anrebpandeckas
TpoOb.

Jlonmyctumeble
3HAYCHHUSI
NIEpPEMEHHBIX,
BXOJIAIINX B
anreOpanyeckue
BBIPAKCHUS.
OCHOBHOE CBOMCTBO
anredpandecKkou
poOu.
Coxparienue
npobeii. CnoxxeHue,
BBIUYHTAHUE,
YMHOKCHHE W
JeJieHne
anreOpanyecKkux
TpOoOeH.
[IpeobpazoBanue
BBIPKCHUMH,
coJiepKaIImx
anreOpandecKue
npodu

3anuchIBaTh AIreOpandecKue BhIPAKCHUS.

HaxoanTth 0651acTh onpeneneHus paimoHalIbHOTO
BBIPAXKEHUS.

BbINOJIHATH YMCTIOBBIE MMOJICTAHOBKY U BHIYMCJISATH
3Ha4YeHHEe POOH, B TOM UHKCIIE C TOMOIIBIO KAIbKYJISTOpPA.
®opMyIHPOBATh OCHOBHOE CBOIMCTBO alireOpanyeckom
JpoOu ¥ IPUMEHSITh €To i peoOpa3oBaHust IpoOeH.
BoinosHaTh aeiicTBUs ¢ anredpandyeckuMu ApoosiMu.
IIpuMeHsATH IPpe0OpPa30BaAHUA BBIPAKCHUN ISl pELICHUS
3a1ad4.

Beipa:xkath nepemennbie u3 Gopmyn (pu3HUECKHUX,
reOMETPUUYECKUX, ONMUCHIBAIOIINX OBITOBBIE CUTYAIIUH)
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YpaBHEHUS U HEPABEHCTBA.

KBaapatHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenomHoe

KBaApaTHOC YPAaBHCHHUC.

dopMyna KOpHEN
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenne ypaBHeHui,
CBOJIAILIUXCSA K
KBaJpaTHBIM.
[Ipocrerimme
TpOOHOpaIMOHATBLHBIS
YpaBHEHUSI.
Pemenne TekcToBBIX
3aa4 C TOMOIIbBIO
KBaJpaTHBIX
YpPaBHEHUM

Pacno3HaBaTh KBaJpaTHbIC ypaBHEHUS.
3anuceiBaTh (POPMYJTy KOPHEN KBAJAPATHOIO YPABHEHMUS;

pemiaTh KBaJApaTHbIe YPABHEHHS — ITOJIHBIE U HETIOJHBIE.
IIpoBoauTh MpocTeiue UCCaeJ0BaHUA KBaIPATHBIX
YpPaBHCHUU.

PemaTe ypaBHeHMs, CBOJSAIIMECS K KBaPATHBIM, C
MOMOILBIO PE0Opa30BaHUM U 3aMEHOM NIEPEMEHHOM.
Hao0uroaath 1 aHAJIM3UPOBATH CBS3b MEXKIY

KOPHSIMH U KO3(QPUIIMEHTAMH KBaJAPaTHOTO

YpaBHEHUS.

dopmyaupoBaTh TeopeMy Buera, a Takxke oOpaTHYIO
TEOpEMY, IPUMEHSTH 3TH TEOPEMBI JIJISl pELLICHHUS 3aau.
Pemarth TekCTOBBIE 3a]a4M AJIT€OPaUUECKUM CTIOCOOOM:
NEePEXOAUTh OT CJIOBECHOU (POPMYIIUPOBKH YCIOBHS 3aa4H
K aIre0panyeckoi Moenu MyTeM COCTaBICHUS YpaBHEHMUS,;
pelaTh COCTaBIEHHOE YPaBHEHHE; NHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS € UCTOPUEH Pa3BUTHUS aNreOpbl
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ypaBHeHI/ISI U HCPpAaBCHCTBA.

Cucrembl ypaBHEHHM

13

JInHerHoe ypaBHEHUE C
JNBYMs IEPEMEHHBIMH,
ero rpaduk, npuMepsl
pelLICHUs] YPABHEHUN B
LEJIBIX YNCIIaX.
Pewenue cucrem nByx
JIMHEWHBIX YPABHEHUN
C AByMs

Pacno3HaBaTh JINHEHHbBIE YPABHEHHUS C IBYMS
[IEPEMEHHBIMM.

Crpouthb rpapuKky JUHEHHBIX YpPaBHEHUH, B TOM YHCJIIE
HCNO0JIb3Ys UM poBbIE pecypcehl.

Pazimyars nmapasuiesbHbIE U IEPECEKAIOIINECS PAMBIE 10
UX YPaBHEHUSM.

Pemiathb cucteMbl ABYX JIMHEWHBIX YPABHEHHUM C
JIByMSI IEPEMEHHBIMU TTOJICTAHOBKOMN U CIIOKEHUEM.
Pemateb nipocreniiime CuCTemMsbl, B KOTOPBIX OJHO
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NIEPEMEHHBIMH.
[Ipumeps! pemenus
CHUCTEM
HEJIMHEUHBIX
YPaBHEHHUU C ABYMS
MIEPEMEHHBIMU.
I'paduueckas
WHTEPIpETALUS
YPaBHEHUS C ABYMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEWHBIX
YPaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
Pemenune TekcToBBIX
3a71a4 C IMTIOMOILBIO
CUCTEM YpaBHECHUI

Y3 YPABHECHUU HE SIBIIACTCS JIMHEHHBIM.
IpuBoauTh rpapuuecKyr0 HHTEPIPETALUIO PEIICHUS

YPaBHEHMS C ABYMs IIEPEMEHHBIMU U CUCTEM YPAaBHEHUN C
JIBYMsI [IEPEMEHHBIMH.
Pemath TekcToBBIE 32/1a4M AIreOpanueckuM Criocooom
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YpaBHEHUS U HEPABEHCTBA.
Hepasencraa

12

YucnoBbie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIuneiinbie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHON U UX
petienue. Cucrtemsl

@®opMyJUpPOBATL  CBOMCTBA  YHCIIOBBIX
WJUTIOCTPUPOBATH X HA KOOPAMHATHOM NPSIMOH, 10KA3bIBATH

anreOpanyeck.

HEPABEHCTB,

IIpuMeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a1a4.
Pemiarb nuHElHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300pakaTh pelIeHUe HEPABEHCTBA HA YUCIIOBOM MPSMO.
Pemarhb cucteMbl JIMHEHHBIX HEPABEHCTB, 300paXkaTh
pelIeHre CUCTEMBI HEPABEHCTB HAa YHCIIOBOU MPSMOU

JIMHEWHBIX HEPABEHCTB
C OHOM MEPEMEHHOU
U UX PEILICHUE.
N3obpaxenue
pelLIeHUs IMHENHOTO
HEPABEHCTBA U UX
CHUCTEM HA YHCJIOBOM
PSMOM
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OyHKINH.
OcCHOBHBIE TTOHSTHUS

[Tonstue GhyHKIMN.
Ob6nactb
OTIpe/ieNICHUs U
MHO>KECTBO 3HAUCHH
¢ynkiun. CrnocoOsl
3a1aHus QyHKIUH.
I'padux byskIMH.
CaoiicTBa pyHKUHUH,
UX OTOOpaXeHue

Ha Tpaduxe

Hcnoan3oBaTh GyHKITMOHATHHYIO TEPMUHOJIOTHIO U
CHUMBOJIUKY.

BoruucjasaTs 3HaueHust QyHKIMI, 3a1aHHBIX

dbopmysamu (Ipu HEOOXOAMMOCTH UCIIOIh30BaTh
KJIBKYJISITOP); COCTABJSATH TA0JMIbI 3HAYEHUH

byHKINH.

Crponts mo TOYKaM rpaukm (QYyHKIMIA.
OnuceiBaTh cBOMCTBA (DYHKIIMA Ha OCHOBE €€
rpauyecKoro npeaCcTaBICHUS.

Hcnoab3oBaTh (YHKIIMOHAIBHYIO TEPMUHOJIOTHIO U
CHMBOJIUKY.

HccaenoBath npumepsl rpadMKoB, OTPAKAIOIINUX PEATbHbBIE
MIPOIIECCHI U SIBJICHUS.

IIpuBoAMTH MPUMeEPHI MPOILECCOB U SIBJICHUN C 3aJJaHHBIMU
CBOMCTBaMU.

Hcnosb30BaTh KOMIBIOTEPHBIE MPOrpPaMMbI
JUTSl TOCTpOeHMsI TpaduKOB (PYHKITHI 1 U3yUEHUS
HX CBOWCTB

78




denepanpHas pabouas mporpamma | Matematuka. 5—9 knaccel (0a30BbI YPOBEHD )

OyHKINH.
Yucnosbie QyHKITH

UreHne u mOCTpOEHUE
rpaduKoB QYHKITUH.
[Tpumeps! rpadgukos
dyHKImi,
OTpAXKAIOLIUX
peabHbIE MPOIIECCHI.
DOyHKIUH,
ONMCBIBAKOLINE
MpsMYI0 U 00paTHYIO
MPOMOPIIMOHAIIBHBIE
3aBUCUMOCTH, X
rpaduKy.

I'paduk pynkmmm y
= X2

OyHKIMU Y =

X2y =x,

y=vx. y =|x|;
rpadguueckoe
pelIeHne ypaBHEHUN
Y CUCTEM YPABHECHUMU

Haxoauth ¢ nomoubio rpaguka QyHKIINH 3HAYCHUE OJHON
W3 PACCMATPHUBAEMBIX BEJIIMYMH II0 3HAYEHUIO Apyrou. B
HECJIOKHBIX CIIy4asX BbIPaxKaTbh (OpMYJIOi 3aBHCHMOCTH
MEK]ly BEIMYNHAMM.

OnucbIBaTh XapaKkTeP U3MEHEHUS OHOU BEIUYUHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3naBathb BUbI U3Yy4aeMBbIX (DYHKIIHIA.

IHoka3pIBaTh cXeMaTHYECKH MOJIOKEHUE HA KOOPAUHATHOMN
IJIOCKOCTH TpadukoB QyHKIMH Buma: Y = X2, y = x5,y

=Vx, y =|x|.

HUcnoab3oBarh (pyHKuuOHAJBHO-TPaduUYecKHne
NPEACTABJICHUS Ul PELICHUS U UCCIIEN0BaHUS YPaBHEHUN

Y CHCTEM YPaBHEHUM.

I[MpumensiTs nudpoBbIe pecypcehl 715 TOCTPOCHUS rpaduKOB

byHKIUH

[ToBTOpEeHUE 1 0600IICHHE

[ToBTOpeHue

OCHOBHBIX HOHATHUH
U METOJOB KYpCOB
7 m 8 KiIaccos,
0000111eH1Ee 3HAHUI

Bri0upaTh, NPUMEHATH, OLIEHUBATH CIIOCOObI CPABHEHNUS
YKCEeJl, BBIYUCICHU, TPeoOpa30BaHUil BHIPAXKEHUM, PEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOJHAEMBIX JEHCTBUM U
CaMOTIPOBEPKY pe3yJIbTaTa BRIYMCICHHM, TPEeoOpa30BaHNUIT,
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MMOCTPOECHUM.

Pemars 3ajauun M3 peaibHOM KU3HHM, NMPHUMEHATH
MAaTEMATUYECKUE 3HAHUS ISl PEIIEHUA 3a]1a4 U3 APYTUX
MPEIMETOB.

Pemats TekcTOBBIC 3a1a4H, CDABHUBATh, BLIOUPATH
CIOCOOBbI PEIICHUS 3aa41

OBIIEE KOJIMYECTBO
YACOB 10
[TPOI'PAMME

102
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9 KIIACC
HanmMeHoBante pasiena  KoudecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
(Temel) Kypca 4acoB coAepKaHUe
Uucna v BBIYUCIICHHUS. 9

JlercTBUTENbHBIC YMCTIA

PammmonanbHpie 4ywncia,

UppalioHaIbHbIC
YHCjIa, KOHEYHBIE M|
OeCKOHEUHEIC
JECATUYHBIE  JpOOH.
MHOX€ECTBO
JICUCTBUTEIBbHBIX
YHCEeIT,
JIEUCTBUTELHBIE
qHciia KaK
OeCKOHEUHEBIE
JECATUYHBIE  JpOOH.

B3aumHO ogHO3HAYHOE
COOTBETCTBHE MEKIY
MHO>XECTBOM
JICMCTBUTEIIBHBIX
YHUCEI U MHOXKECTBOM
TOYEK KOOPJIUHATHOU
npssmMor.  CpaBHeHue
JICUCTBUTEIIBHBIX
qHCe,
apudmMeTHIECKHe

Pa3BuBaTh npeacraBjieHHs O YMCIAX: OT MHOXKECTBA
HaTypaJIbHBIX YHACEJ 10 MHOKECTBA AEHCTBUTEIIBHBIX
yrcesn. O3HAKOMUTBHCS C BO3MOKHOCTBIO IPEACTABICHUSA
JIEUCTBUTEIHLHOIO YKCJIa KaK OECKOHEUYHOU JIECATUYHON
JIpoOu, NPUMEHSITh JIECITUYHbIC TPUOTHKCHUS
palMOHAJIBHBIX U UPPALIMOHAIBHBIX ynces. M300paxarTh
JNEUCTBUTEJBHBIC YMCIIa TOUKAMH KOOPAUHATHOU IPSMOU.
3anuceiBaTh, CPABHUBATH U YIIOPS/I0YUBATH
JICUCTBUTEIILHBIEC YHCIIA.

BbInoiHATH, coYeTast YCTHBIE U IUCbMEHHBIE IIPUEMBI,
apudpMeTnvecKue IeMCTBUA C PAlUOHAILHBIMA
YUCJIAMU; HAXOAMTh 3HAYEHUSI CTEIICHEN C LIEJIBIMU
MOKa3aTeNsIMU U KOPHEW; BHIMUCJIATH 3HAUYCHUS
YHUCJIOBBIX BeIpakeHUi. IloayunTs npeacrasiieHue o
3HAYUMOCTH

JNEUCTBUTEIBHBIX YUCEN B MPAKTUYECKON 1€ TETbHOCTH
YEJIOBEKA.

AHAJIM3MPOBATh W [1€J1aTh BBIBOJAbI O TOYHOCTHU
NpUOIMKEHUS AEHCTBUTEILHOTO YHUCIIA TIPU PEIICHUN
3a7ad4.
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OKpyrJsiTh JCHCTBUTEIBHBIC YUCIA, BBINIOJIHATH
NPUKUHIKY pe3yJIbTaTa BEBIYUCICHUN, OLEHKY 3HAYCHUN
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JIEUCTBUS C
JIEUCTBUTEIILHBIMU
YHCIIAMU.
[TpubnnxxeHHoe
3HAYCHHE
BEJIMYMHBI, TOYHOCTH
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Iprkuaka u oueHka

YU CIIOBBIX BBIpa)KeHHﬁ.

3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUSI MaTEMATUKHU

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHUSI 1 HEPABEHCTBA. 14 OcBauBathb, 3aIIOMMHATH U PUMEHATH rpaduveckue
YpaBHEHUS C ONHOU JInneitnoe METOAbI IPU PELUICHWM YPAaBHEHUMN, HEPABEHCTB U MX
IepEMEHHOMN ypasHeHue. Pernenne CHCTEM.
YpaBHCHHH, Pacno3dHaBaTrp 1enble U JpOOHBIE ypaBHEHUS.
CBOISIINXCA K ..
. PemiaTp JiMHeliHble W KBaJpaTHble YPABHEHHUS,
JIMHEWHBIM. .
KsapatHoe ypaBHEHUs, CBOJAIIMECS K HHUM, MOpPOCTEHIINe
ypasHente. Pemmene IpOOHOpaLMOHAIbHBIE YPABHEHHUSL.
ypaBHeHwuit IIpeanararb BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
>
CBOJISIIIXCS K 3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
KBaJIpaTHBIM. Pa3sHBIMH CIIOCOOAaMHU.
BI/IKBaI[paTHBIC 3HAKOMHUTHCA C HCTOpI/Ieﬁ pa3BUTHUA MAaTCMATHKH
YPaBHEHHS.
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[Ipumeps! pemenus
YPaBHEHUU TPEThEU H
YETBEPTOU CTEIIEHEN

pa3I0KEHUEM Ha
MHOXUTEIU. Perienue
TpOOHOPAITMOHATIBHBIX
YPaBHCHUU.

Pemenne TexcTOBBIX 3ajad
anreOpanyecKkum

MECTOOOM
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ypaBHeHI/ISI U HCPpAaBCHCTBA.

Cucrembl ypaBHEHHI

14

VYpaBHeHHEe ¢ JIByMA
IIEPEMEHHBIMU M €r0
rpajpuk. Cucrema 1BYX
JUHEWHBIX YPAaBHEHHU C
JIBYMsI TIEPEMEHHBIMU U €€
pemenue. Permienue cucrem
JIBYX YpPaBHEHHW, OJHO U3

KOTOpPBIX  JIMHEWMHOE, a
JIPyroe — BTOPOW CTEIICHMU.
I'padpuueckas

VHTEPIPETALNUS  CUCTEMBI
ypaBHEHUI C JIByMs
IEpEMEHHbIMU.  Perienue
TEKCTOBBIX

OcBauBath U NIPUMEHATH IIPUEMBI PELICHUS
CHUCTEMBI JIBYX JIMHENHBIX YPABHEHUH C ABYyMS
IIEPEMEHHBIMU W CUCTEMBI IByX YPaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHHUE HE SBIIACTCS JIMHEHHBIM.
Hcnonb3oBaTh QyHKIMOHAIBHO-TpapUUECKHE
IIPEACTABICHUS I pelleHus U UCCIeJOBAHUA
YPaBHEHUU U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 32/1a4, PelIaTh UX
anreOpandyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(opMyJIMPOBKH YCIOBHUS 3a/1a4M K anreOpandeckon
MOJIEJIN IIyTEM COCTAaBJICHUs CUCTEMbI YPABHEHUN;
pelaTh COCTABICHHYIO CUCTEMY YPAaBHEHUM;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTUS MaTEMAaTHKU

3a/1a4 aJreOpandecKum
CIocooom
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrsa HCPABCHCTBA U UX HCPaBCHCTBA, MCIOJIL30BAaTh CUMBOJIMKY U TCPMHMHOJIOTHIO.
cBoiicTBa. JInnelHbIe BoinoansaTs mpeoOpa3oBaHrs HEPABEHCTB, HCMOJIb30BATH
HEpaBeHCTBA € 71 IIPe0Opa30BaHUs CBOWCTBA YHCIIOBBIX HEPABCHCTB.
OJIHOU MEepEeMEHHOMN .
a P Pacno3HaBaTh JIMHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
U UX PEIICHUE. . .
. Pemath nuHElHbIE HEPABEHCTBA, CUCTEMbI IMHEWMHBIX
Cucrembl JIMHEWHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
HEPABEHCTB C OJHOM
HepEeMEHHOM H X KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
pelleHye. MOJIYYEHHBIE PEIICHUSI.
KBanpaTHble HN300paxkaTh pelIcHNE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEpaBEHCTBA M HX Ha YUCJIOBOU MPSIMOH, 3aNUCBHIBATH PEIICHUE C TTOMOIIBIO
pelIeHue. CHUMBOJIOB.
I'paduueckas Pemath KBajgpaTHbIE HEPABEHCTBA, UCIIOIb3YS
UHTEpIpeTaIus rpadguyecKue npeICTaBICHUS.
HCPaBCHCTB 1 OcBauBath U NPUMEHATH HEPABEHCTBA MPH PELICHUH
CHCTCM HEPABCHCTB € Pa3IMYHbIX 3a]a4, B TOM YHCIIE IPAKTUKOOPHEHTHPOBAHHBIX
JBYMSI
EPEMEHHBIMU
OyHKIMH 16 Pacno3naBarthb BUIbI A3Y4YaeMbIX HKLIWM;
YHKI KBagpatnunas 4 yd (pymKumi;
WLJIIOCTPUPOBATH CXeMaTHYeCKH, 00BSICHATH

dbyHK1IHS, ee TpaduK U
cBorictBa. [Ilapabomna,
KOOPJIMHATHI BEPIITMHBI
napaboibl, OCh

pacIoJIOKEHUE Ha KOOPIUHATHOM TIIOCKOCTH rpaduKoB
k

gynkumii Buma: y =kx,y =kx+b,y= _, y=x%
X
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— 3 — — v
CHMMETPUH Tapabonbl. | y = X°, ¥ =VX, ¥ =|x| B 3aBUCUMOCTH OT 3HAUCHHIl

I'paduku dyHKumii: KO3 UIIUEHTOB; ONMUCHIBATH UX CBOMCTBA.
y=kx, y= Pacno3HaBaTh KBaIpaTHUHYIO QYHKIIHIO 11O (popmyIie.
kx + b, IIpuBoauTHL MPUMeEPHI KBAJIPATHYHBIX 3aBHCHMOCTCH
3 k U3 pearbHOM KU3HU, PU3UKU, TeOMETpUU. BBIABJIATH
y= ;’ u 0000mare 0coOEHHOCTH Tpaduka KBaJApPaTUYHOU
Y=, y Qynkimn y = ax? + bx + c.
=x3, y Crpouts ¥ u300pakaTh cXeMaTH4YeCKM Tpauku

KBaIPaTUYHBIX (PYHKIUH, 3aJaHHBIX (POpMyJIaMH BUAA Y =
ax’,y=ax’+q,y=a(x +p)? y=ax’+bx+c.
AHAJIM3MPOBATH U MPUMEHATH CBOMCTBA HN3YYCHHBIX
(GyHKUMN U1 UX TOCTPOEHUS], B TOM YHUCJIE€ C TOMOIIBIO
IU(POBBIX PECYPCOB
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Yucinosrle
OCJIEAOBATEILHOCTH

15

IHoHssTHE YKNCIIOBOU

IIOCJICA0BATCIIbHOCTH.

3aganue
MOCJIEIOBATEILHOCTH
PEKYPPEHTHON
dbopmyoii u
dbopmyIoii N-To
YJIeHa.
Apudmernueckas u
reoMeTpuyecKas
IPOTPECCHH.
@opMmyJibl N-TO YJieHa
apupMeTHIeCKOn

OcBauBaTh U NPUMEHATHh UHICKCHbIE 0003HAUYECHHUS,
CTPOMTH peveBble BHICKA3bIBAHMS C HCIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIE0BATEIbHOCTH.

AHaau3upoBaTh HopMyIiy N-ro wieHa
HOCJIEI0BATEIbHOCTH WM PEKYPPEHTHYIO GOpMYITy M
BBIYMCJIATH YIEHBI [T0CIEI0BATEILHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcraHaBaIMBaTh 3aKOHOMEPHOCTH B IOCTPOCHUHU
IIOCJIEIOBATEIBHOCTH, €CJIU BBIIIMCAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMeTHUECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU MPH Pa3HbIX CIIOCO0aX 3a/laHusl.
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Y TEOMETPUYECKOU
IPOTPECCUIA, CYMMBI
MEePBbBIX N YJICHOB.
N3obpaxkenue
YJIEHOB
apuMeTHYeCKon U
reOMETPUYECKON
MPOrPECCUN TOUKAMHU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JluHenHbI U
SKCITOHEHIMAJIbHBIN
pOCT.

CI10HBIE TPOLICHTHI

Pemath 3a7a4u ¢ UCnonb30BaHUEM (POpMyII N-TO YieHa
apu(pMeTUYECKON U TEOMETPUUECKOM MPOTrPECCUid, CYyMMBbI
NEPBBIX N YJIECHOB.

H300pakaTh WIeHBI IOCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJAMHATHOM IIOCKOCTH.

PaccmaTpuBaTh NprMMepbl NPOLECCOB U SIBJICHUN U3
peaIbHOM KU3HU, WUTFOCTPUPYIOIINE U3MEHEHNE B
apu(pMETUYECKON POrPeCCUr, B TEOMETPUUECKON
IPOrpeccuy; N300paxaTh COOTBETCTBYIOIINE
3aBHUCHUMOCTH IpapUueCcKH.

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
NIOCJEN0BATENBHOCTAMH, B TOM YHCIIE 33141 U3 PEATBHON
KU3HH C UCTIOIB30BaHUEM LIU(PPOBBIX TEXHOJIOTHMA
(37EeKTPOHHBIX TabJIUL, TPa)UUECKOr0 KaNbKyJIATOpa U T.I1.).
Pemathb 3a1aun Ha CIIOKHBIE TPOLICHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS MATEMATUKH
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[loBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUIH

18

Yucnau
BBIYMCIICHHSI
(3ammch, CpaBHEHHUE,
JIEUCTBUS C
JICUCTBUTEIHHBIMHA
YHCJIaMHM, YHCI0Bas
psAMas; IPOLIEHTHI,
OTHOIIICHUS,
MIPOIIOPIINY;

OnepupoBaTb NOHATHAMM: MHOKECTBO, TOJIMHOXKECTBO,
oliepalry HaJl MHOKECTBAMU; HCIOJIb30BaTh rpaduueckoe
IPECTaBICHUE MHOKECTB JI OMIMCAHUS PeaTbHBIX
IPOIIECCOB U SBJICHUH, IPH PEIICHUH 3a]1a4 U3 APYTUX
y4eOHBIX MPEIMETOB.

AKTyaJu3upoBaTh TEPMHUHOJIOTHI0O M OCHOBHbIE
AefcTBHS, CBSI3AHHbIE C YMCJIAMHU: HaTypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YHUCIIA, ACITUMOCTh HATypaIbHbBIX
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OKpYyTJICHHE,
pUOIMKEHUE,
OLICHKA;  peLICHHUE
TEKCTOBBIX  3a/1a4
apuPMETHICCKUM

CIIoco0oM)

qrcell, IPU3HAKY JEITUMOCTH, LIEJI0€ YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JA€CATUYHAs 1poOU, CTAHJAPTHBIN BU]
qrciia, apu(pMeTUIECKUil KBaJpaTHBI KOPEHb.

BbInoHATH 1eiicTBUs, CPABHMBATHL U YIIOPSI10YMBATh
YUCIa, IPEICTABIATh YUCIa HA KOOPAUHATHON NIPSIMOM,
OKPYIJIATh YMCIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3ynbTara BBIYMCICHUM.

Pemath TekcToBBIE 3aga4M apUPMETHUECKUM CIIOCOOOM.
Pemate mpakTH4eckue 3aJadM, COIECpP)KAIUE IPOLICHTHI,
J0JIA, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PacCTOSIHME, 1I€HAa — KOJUYECTBO — CTOMMOCTS,
o0beM paboTbl — BpeMs — MPOU3BOAUTENBHOCTh  TpyAa.

Pa3zouparn pealibHbIE KA3HCHHBIE CUTYyallUH,
¢popmynupoBaTh, MX Ha S3bIKE MAaTEMaTUKH, HAXOAHUTh
pelieHue, MIPUMEHSIS MaTeMaTU4YeCKU amrapar,

HHTEPNPEeTHPOBATH PE3YJIbTaT
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AnreOpanyeckue
BBIPKCHHUS
(mpeoOpazoBanue
anreOpanyecKux
BBIPAKEHUU,
JIOTTYCTUMBbIE

3HAYCHUS)

OnepupoBaTh NOHSITUAMM: CTEIICHB C I[EJIBIM TTOKa3aTeJEM,
apu(pMETHICCKUN KBaJAPAaTHBIN KOPEHb, MHOTOUJICH,
anredpanyeckast IpoOb, TOXKIECTBO.

BbINOJIHATH 0CHOBHBIE [1€/iCTBHS: BBIIIOIHATH PACUETHI MO
dbopmyrnam, npeoOpa3oBLIBATH 1IIIbIE, IPOOHOPAIIMOHAIIbHbIE
BBIPKEHUS U BBIPAKEHUS C KOPHSIMH, pEaTN30BbIBAThH
Pa3JIoKEHUE MHOTOWICHA HA MHOXXUTEIHN, B TOM UUCIIE C
MCII0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAJPaTOB U KBaJpaTa
CYMMBI U pPa3HOCTH; HAXOUTh

JTOMYCTUMBIE 3HAYEHUS IEPEMEHHBIX JIJIS
JTPOOHOPAIMOHATBHBIX BHIPAKEHUM, KOPHEH.

MopaeaunpoBaTthb ¢ TOMOLIBI0 (OPMYJI peabHbIE IPOLECCH U
SBJICHUS
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OyHKIMU
(moctpoeHue,
CBOWCTBA U3YYEHHBIX
yHKIwmii;
rpadguueckoe perieHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBaTb NOHATHAMM: QYHKIHS, TpaPUK
GyHKIMH, HyTU QYHKIIUH, TPOMEXKYTKH
3HAaKOIOCTOSIHCTBA, IPOMEKYTKH BO3pACTaHUS,
yObIBaHUs, HAUOOJbIIEE U HAMMEHBIIIEE 3HAUCHUS

(GYyHKITUH.
AHAJIM3UPOBATh, CPaBHUBATbh, O00CYKIATb CBOMCTBA

GyHKIUNA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATUSIMMU: IPsIMAsT
MPONOPLUUOHATIBHOCTD, 00paTHasi MPONOPLIMOHAIBHOCTD,
JTuHelHas GyHKIMS, KBaapaTuaHas QyHKIMs, mapadoa,
runep6osia. Ucnmosnb3oBaTh rpadukm 1Jisl ONpeeTIeHUs
CBOWCTB, MPOLIECCOB U 3aBUCUMOCTEH, ISl PELICHUS 3a/1a4
U3 IPYTUX YYCOHBIX MTPEIMETOB U PeabHOM KU3HHU;
MO/IeJIUPOBATH C MTOMOIIBIO Tpa)UKOB peaibHbIE
IIPOLIECCHI U SIBJICHUS. BbIpaxkaTh (popMmyaamMu
3aBUCUMOCTH MEXK]1y BEJIMYMHAMH

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOIT'PAMME

102
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«T'EOMETPUS» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH U3 OCHOBHBIX Pa3/eNiOB IIKOJbHON MaTEMaTUKH, UMEIOIIHI
CBOCH 1IeTbI0 00ECNeUYnTh M3YYCHHE CBOMCTB M pa3MepoB (QUTyp, UX OTHOIICHHA U
B3aMMHOE pPAaCIOJIO)KEHUE, OMUPAETCS Ha JIOTHYECKYIO, JI0KA3aTENIbHYIO JIMHUIO.
[leHHOCTP W3y4YeHHs] TEOMETPUUM HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs
3aKJIIOYAETCS B TOM, YTO OOYYAIONIMICS yYUTCS TMPOBOJAUTH JOKa3aTelbHbIC
paccyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHUS, JIOKa3bIBaTh HCTUHHBIC
YTBEPKICHUS U CTPOUTHh KOHTPHIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWMCTBA OT MPHU3HAKOB, (GOPMYIHpPOBATH OOpaTHBIC
YTBEPKICHUS.

[enpto M3y4eHUsl T€OMETPUHN ABJISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IMpHU
pelIeHu KaK MaTeMaTU4YeCKHX, TaK M MPAKTUYECKUX 3a]ay, BCTPEUAIOIIMXCA B
peasnbHOM ku3HHU. OOy4arouIuiicss OJDKEH HAYUYMTbCS ONPENENSITh F€OMETPUUYECKYIO
(Gurypy, ONuChHIBaTh CJIIOBAMH YEPTEK WIM PUCYHOK, HAWTHU IJIOMIAAb 3E€MEJIbHOIO
y4acTKa, paccuyuTaTh HEOOXOJAUMYIO JIJTUHY ONTOBOJIOKOHHOTO Kabens uiu TpeOyembie
pa3Mmepbl rapaxa Juisi aBTomoOwis. [lpu pemieHnu 3amay MpakTHYECKOTO XapakTepa
o0ydJarouuiicss y4uTcsi CTPOUTh MATEMAaTHYECKHME MOJENH pPEAbHbIX KU3HEHHBIX
CUTYyallii, MPOBOAUTH BBIYUCIICHUS U OLICHUBATD MMOJYyUYECHHBIN pe3yJIbTar.

BaxkHo momuepkuBaTh CBS3M TEOMETPUM C JPYTMMH Yy4e€OHBIMU MpEIMETaMH,
MOTUBUPOBATh HCIOJB30BaTh OINPEACICHUS] TEOMETPUUECKUX (QUryp ¢ TMOHATHUI,
JIEMOHCTPUPOBATh MPUMEHEHUE TTOJYYEHHBIX YMEHUN B (DU3MKE M TEXHUKE. DTH CBS3U
HamOoJiee ApKO BUIHBI B TeMax «Bektopsl», « TpuroHoMeTpruuecKue COOTHOIICHHS,
«Meton koopauHat» u «Teopema ITudaropay.

VYuebnnii kypc «l'eomeTpusi» BKIIOYACT CJIACAYIOMUE OCHOBHBIC DPa3feiibl
conepxanusi: «['eomerpruueckue GUrypsl U uX CBOMCTBAY, «VI3MepeHre reoMmeTpruuecKux
BEJIIMUUH», «J€KapTOBBI KOOpIMHATHI Ha IUIOCKOCTH», «Bekropsy, «/lBHKeHUA
mIockocTny, «IIpeodpazoBanus mogo0us .

OOmiee uMCIO YacoB, PEKOMEHJOBAHHBIX [UII H3Y4YeHHs] Yy4eOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Hejelnwo), B 8 kinacce — 68
yacoB (2 Jaca B Hefient0), B 9 kiacce — 68 yacoB (2 4yaca B HEJIEINIO).

94



denepanbHas padbouas mporpamma | Matematuka. 5—9 knaccel (0a30BbI YPOBEHD )

COJEP)XAHUE OBYUYEHUA

7 KIIACC

HavanbHbie nonsiTus reomeTpun. Touka, npsiMasi, OTpE30K, JIyd. YToi. Buasl yrios.
Beptukanbhble u cMexHbIe yriibl. buccekrpuca yria. Jlomanasi, MHOTOyTOJIbHUK.
[TapamenbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie Qurypbl. OCHOBHBIE CBOMCTBa OcCeBOM cuMMeTpuu. l[Ipumepsr
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE NTIOCTPOEHHUSI C MTOMOIIBIO LUPKYJISA U JMHEWKU. TpeyronsHuk. Bricora,
MeJuaHa, OMCCEKTpHCA, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKA.
CBoiicTBa M TNpPHU3HAKK PABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa

TPEYTOJILHUKOB.

CBONMCTBA M TNPU3HAKU NapALIEIBHBIX NpsMbIX. CymMMa yIJIOB TPEYTOJIbHHUKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsamoyrosibHbId  TpeyroJbHUK.  CBOMCTBO  MeAMaHbl  NPSIMOYTOJBHOTO
TPEYroJbHUKA, NPOBEACHHOM K rumnoreHyse. [Ipu3sHaku paBeHCTBA INPAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsSMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBencTBa B reoMeTrpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa o O0JIbIIEM yTJie U 0oJbIel CTOpoHe TpeyroibHuKa. [leprnenaukysp
Y HaKJIOHHAs.

I'eomeTpuyeckoe mecTto Touek. buccekrTpuca yria U CepeauHHbBINA NEPIEHIUKYIIAP
K OTPE3KY KaK TEOMETPUYECKHAE MECTA TOUYEK.

OKpy>XHOCTb M KpyT, XOpAa U IHaMeTp, UX CBOWCTBAa. B3auMHOE pacnoioKeHHUe
OKpY>KHOCTM M TmpsMou. KacarempHas W cekymas K OKPYKHOCTH. OKpy»KHOCTb,

BIIMCAaHHAA B YI'OJI. Bnucannas u onucaHnHast OKPYZKHOCTH TPCYI'OJIbHHKA.

8 KUIACC

YereipexyronpHuku. Ilapammemorpamm, €ro mnpu3Haku U CBOMCTBA. YacTHble
Clly4au mapajuieorpaMMoB (IIPsIMOYTOJIBHUK, POMO, KBaJpaT), UX IPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparenus, €€ CBOMCTBa U mpu3Haku. [IpsMoyronbHas Tpamenus.

Meron ynBoenus meauansl. LlenTpanbHas cummerpust. Teopema Daseca 1 Teopema
0 IPONOPLUMOHAIBHBIX OTPE3KAX.
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Cpennue TMHUM TPEYroJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

ITomobue TPEYTrOJILHUKOB, KOI(PHUIIUEHT noaodus. IlpuszHaku
no1o0us TpeyroiabHUKoB. [IpumMeHeHne mogoous mpu peleHN MPaKTUIECKUX 3a/1a4.

CpoiictBa miomaned reomerpudyeckux ¢uryp. Dopmynsl ans  UIOMAAU
TpEyroJibHUKa, TNapajienorpaMmma, pomoda u Tpaneuud. OTHOIIEHHE IUIOHIAeH
no1I0OHBIX (QUTYD.

Brrunciienne miomaneil TPEeyroJbHUKOB M MHOTOYTOJIBHMKOB Ha KIIETYaTON
Oymare.

Teopema IIudaropa. Ilpumenenne Teopembl Iludaropa mnpu pemeHUN
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yIJIa IIPSIMOYTOJIBHOTO TPEYTroJibHUKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIAECTBO. Tpuronomerpuueckre GpyHkuuu yriaoB B 30°, 45° u
60°.

BrnmcanHble M LEHTPAJIBHBIE YTJIbI, YTOJd MEXAY KacaTeJbHOM M XOPAOW. YTJIbI
MEK]ly XOpJIaMH U CEKyIIIMMU. BIicaHHbIE M ONTMCAHHBIEC YETHIPEXYTOJIbHUKHU. B3animHoOe
pacrnonoxkeHue AByX okpyxkHocTei. Kacanuwe okpyxkHocteil. OOIiue KacatelbHbIE K
JIBYM OKPYHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanresc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. POPMYJIIBI IPUBEACHUS.

Pemienne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienue
IPaKTUYECKUX 3a]a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpPOM3BEACHUM OTPE3KOB XOPH, TEOPEMBbI O MPOU3BEICHUHU OTPE3KOB
CEKYILIHUX, TeOpeMa O KBAIpaTe KacaTeIbHOM.

Bekrop, nmmHa (MOAYJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIUU
HaJ BEKTopamu. Pa3nokeHne BEKTopa Mo IBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel BekTopa. CKanspHOE NPOU3BEICHHE BEKTOPOB, NPUMEHEHHE IS
HaXOXKJEHUS JUIMH U YTJIOB.

JIlekapTOBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS INPSIMOU U OKPYKHOCTH B
KOOpJIMHATaxX, IEPECEUYECHHUE OKPYKHOCTEH M MpsIMbIX. MeTox KOOpAMHAT M €ro

IPUMEHEHUE.
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IIpaBuibHBIE MHOTOYTOJIBHUKH. [{mMHA OKpy)HOCTU. ['pagycHas u paaguanHas mepa
yTia, BBIYACIEHUE JUIMH OYT OKpYykKHOCTel. [limomane kpyra, ceKTopa, CErMeHTa.
JIBMKeHHUS TUIOCKOCTHM U BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npeactasienust). [lapannensubiii nepenoc. [loBopor.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pPE3ydbTAaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 7 KJacce.

Pacno3naBaTh M3yude€HHBIE T€OMETpUUECKUE (PUTYPBI, ONPENENsATh X B3aUMHOE
pacrojokeHue, u300pakaTb T'C€OMETPUYECKUE (QUTYPHI, BBIIOJHIATHL YEPTEKH  I10
YCIIOBUIO 3ajaud. M3MepsTh JIMHEWHbIC W YIJIOBBIE BEIWYMHBI. Pemars 3agaun  Ha
BBIYHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

[TpoBoaUTE TPyOYIO OLICHKY JTUHEHHBIX M YIVIOBBIX BEJIUYMH MPEIMETOB B peaIbHON
KU3HU, pa3MEpPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBL.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIL30BAThH IIPU3HAKU U
CBOICTBA PaBHOOEAPEHHBIX TPEYTOJLHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOaUTE JTIOTHUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM FE€OMETPUUECKUX TEOPEM.

[Tomp3oBaThCs  NpU3HAKAMH  PABEHCTBA  MPSAMOYTOJbHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJMaHbI, MTPOBEACHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
pEIIEHUN TEOMETPUUECKUX 3a7aY.

OnpenensaTh mapauieIbHOCTh MPSMBIX C ITOMOIIBIO YTIIOB, KOTOPBIE 00pa3yer ¢
HUMHU cekymas. Onpenensit MNapaJUIeIbHOCTh MNPSIMBIX C TOMOIIBK) PAaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTrOU MPSIMOU.

Pemrats 3aaun Ha KieTyaTtoi Oymare.

[IpoBOUTH BBHIYMCIEHUS U HAXOJIUTh YUCIOBbIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 33Ja4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB WU
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU MEPECEUCHUH IBYX
MapaJyIeIIbHBIX MPSAMBIX CEKyIIEH. PemaTe npakTHuecKue 3aa4m Ha HaX0KJAEHUE YIJIOB.

Bnamers mnoOHATMEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENECIIATh
OHMCCEKTPUCY YIJIa M CepEANHHBIN MEPIICHIUKYIISP K OTPE3KY KaK FT€OMETPUUECKHIE MECTa

TOYCK.

97



denepanpHas padboyas mporpamma | Matematuka. 5—9 kimaccel (6a30BbIi YPOBEHB)

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTM M Kpyra, XOpAbl M AuaMerpa
OKPY>KHOCTH, IIOJIb30BaTbCA UX CBOMCTBAMH. YMETh NPUMEHSATH JTH CBOWCTBA IIPH
penieHnuy 3aaa4.

Braners moHsATHEM ONIMCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
ee ueHTp. [lonb3oBarbes (akTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA
IIEPECEKAIOTCS B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NTEPIICHIUKYIISIPBI K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bianers moHsATMEM KacaTENbHOM K OKPYXKHOCTH, IIOJIB30BATBHCS TEOPEMOU O
NEPIEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEICHHOIO K TOUKE KacaHUsl.

ITonp30BaTbCAd MPOCTEUIIMMHU T'E€OMETPUYECKMMH HEPABEHCTBAMM, MOHUMATh HX
IIPAKTUYECKUNA CMBICII.

[IpoBOOUTE OCHOBHBIE T'E€OMETPUYECKHE ITOCTPOCHUS C IOMOIIBIO LUPKYIS U
JIMHENKHU.

[IpeameTHBIC pPE3ydbTAaThl OCBOCHHUS MPOTPAaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kJacce.

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, TIOJIb30BaThCS
UX CBOMCTBaMU IPH PELIEHUU T€OMETPUYECKUX 3a4ad.

[IpuMeHsTh CBOWMCTBA TOYKH MEPECEUEHUSI MEIMAH TPEYroJibHUKA (IIEHTpa Macc) B
penieHnu 3a1ad.

Brnaners nmoHATHEeM CpelHEW JMHUM TPEYroJibHUKA WU Tpaleluuu, NPUMEHSTh UX
CBOWCTBA NPHU pEUICHWH reomMeTpudeckux 3anad. [loms3oBatecs Teopemont dameca u
TEOPEMOI O IPOMOPLHMOHAIBHBIX OTPE3KAX, IPUMEHSATD UX JUISl PEILEHUS MPAKTHYECKUX
3a/ay.

[TpuMeHsTh NpU3HAKY I0J100US TPEYTOJIbHUKOB B PEILIEHUU T€OMETPUUYECKUX 3a/1au.

[Tonw3oBaThess Teopemoit [ludaropa st  penieHus T'e€OMETPUYECKUX "
NpakTH4ecKux 3anad. CTpouTh MaTEMaTUYECKYH0 MOJEIb B MPAKTUUYECKHUX 3aJayax,
CaMOCTOSITEJIbHO POBOJUTH YEPTEXK M HAXOJAUTH COOTBETCTBYIOLIUE JAJIMHBI.

BiiageTs MOHATUSAMU CHHYCa, KOCUHYCA U TAHI€HCA OCTPOro YIJa NpSMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ATUMU HOHATUSIMU JIs PEIICHUS] PAKTUUYECKUX 3a/1ay.

Boraucnsate  (paznuyHbIME - CIIOCOOAMHM) TUIOMIANb TPEYTOJbHUKA W IIJIOIIATH
MHOTOYTOJIbHBIX (Uryp (moab3ysch, Ti€ HEOOXOAUMO, KaJdbKyJsTopoMm). [IpumeHsTh

IMOJIYYCHHBIC YMCHHUA B IIPAKTUYCCKUX 3a/[avdax.
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BiiageTs NOHATUSAMU BIIMCAHHOTO U HEHTPAJIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJax MEXIY XOpJaMu (CEeKYIIMMH) U YIJie MKy KacaTellbHOW u
XOpOM MPH PEIICHNH FEOMETPUYECKUX 3a/1a4.

Brnagere MNOHATHEM ONKMCAHHOTO YETBHIPEXYTIOJbHUKA, NIPUMEHSATh CBOWMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHATh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTHYECKUE MOJIEITN
IS 3alad  pEajJbHOM KWU3HUM W TPOBOJHWTH COOTBETCTBYIOIIME BBIYUCICHUS  C
OpPUMEHEHUEM TMOAOOMS W  TPUTOHOMETpUH  (TOJB3YyACh, TIIA€  HEOOXOAMMO,

KAJIBKYJISITOPOM).

[IpenMeTHBIC peE3yiabTaThl OCBOCHHUS IIPOTPaMMbl Y4EOHOrO Kypca K KOHITY
o0yueHus B 9 KJjacce.

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOIIbBIO
pa3IMYHbBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJNbHHUKA («PEHIeHHE MPSIMOYTOJBHBIX
TPEYroJabHUKOBY). HaxonuTe (C NOMONIbIO KaNbKYyJIsATOpA) JUIMHBI M YIJIBl 7S
HETaOJMYHBIX 3HAYEHUI.

[Tonb3oBaTbes  (popMmynamMu TPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUI HAXOXJECHHUS COOTHOLIEHUH MEXIy TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMHU.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUJISl HAXOXKJEHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHHKA («PEIIeHNE TPEYTOJIBHUKOBY), IPUMEHATh WX MPU PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

Brnagerp monsTHSMHU TpeoOpazoBaHUs MOM00WS, COOTBETCTBEHHBIX JIIEMEHTOB
nonoOHbIX Guryp. [lonb3oBaThcs cBOMCTBaMU MOA00UST TPOU3ZBOJIBHBIX (DUTYD, YMETH
BBIUUCIIATH JUIMHBI U HAXOIUTH YTJIbl Y TOA00HBIX (uryp. [IpuMeHsaTs cBolicTBa mogo0ust
B IMPaKkTUYECKUX 3ajayax. YMeThb MPHUBOAUTH NpPUMEPHl MOAOOHBIX GUIYyp B
OKpY>KaroIIeM MHUpE.

[Tonb30BaThcs TEOpeMaMU O NPOU3BEIECHUU OTPE3KOB XOpPI, O IPOU3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh UX F€OMETPUUYECKUN U (U3HUUECKUI CMBICI,
IPUMEHATD UX B PEIICHUH FT€OMETPUUECKUX U (pu3nueckux 3a1ad. [[puMeHsTh ckansipHoe
POM3BEICHNE BEKTOPOB /JIsl HAXOKICHHUS AJIMH U YTJIOB.

[Tonb30BaThCcs METOAOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSTH €ro B PEIICHUHU

TCOMCTPHUUCCKUX U IIPAKTHYCCKHUX 3a1a4.

99



®enepanpHas pabouas mporpamma | Maremaruka. 5—9 kiacchbl (0a30BbIi ypOBEHb)

Brnanets mOHSITHSIMU MPAaBUJIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JJTUHBI
YT OKPYKHOCTH W PaJiiaHHOW MEphI YIJIa, YMETh BBIUYUCIITH IUIOIMIAIL KPyra U €ro
yacteil. [[puMeHsITh moTydeHHbIE YMEHHSI B TIPAKTHYECKUX 3a1a49ax.

Haxonuth ocu (Mau HEHTPHI) CHMMETPUHU (GUTYP, TPUMEHSITh TBHKCHUS TUIOCKOCTH
B IIPOCTEHUINNX CITydasiX.

[TpuMeHATh MOTy4YeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTHh MAaTEMAaTHIECKUE MOJICITH
JUIS 3aad peaJlbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIYHCICHUS  C
MIPUMEHEHUEM MTO00HMS U TPUTOHOMETPUICCKUX (DYHKIIHH (TIOJB3YSCh, T HEOOXO0UMO,
KAJIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUME 7 KJIACC

HaumMeHoBanue pasiena  KoIHuecTBo OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINXCS
(Tembl) Kypca 4acoB CoJiepKaHue
[Ipocreitmme 14 [Ipocreimmue DopMyJIMPOBATH OCHOBHBIC IIOHATHS U OIIPEACIICHHUS.
rCOMCTPHUUYCCKHUC Q)Hrypm u IrCOMCTPHUICCKUC Pacno3naBathb HN3Y4YCHHBIC TCOMCTPHUUICCKUC (I)I/Il“ypbl,
X CBOMCTBA. MI3MepeHne OOBEKTHIL. omnpenesiTb UX B3aMMHOC PAaCOJI0XKCHUEC, BBINIOJIHATDH
MHOroyroyibHUuK, YEPTEK 110 YCIOBUIO 3a1a4H.

I'COMCTPHUUCCKHX BCIIMUYNH

noMaHasi. CMEXHbIE

U BepTUKAJIbHBIC
yriasl. Pabota ¢
MPOCTEUIITUMHU
YepTeKaMHu.
N3mepenune TMHEUHBIX
Y YTJIOBBIX BEJIMYHH,
BBIYUCJICHUE OTPE3KOB
U yTJIOB

IIpoBoauTsh IIpocTENIINE TOCTPOEHUS C IOMOIIBIO LIUPKYJIS

Y JIMHEUKHU.

N3mepsaTh IMHEWHBIE U YTIIOBBIE BETMYMHBI TEOMETPUUYECKUX U
IPaKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha I71a3» pa3Mepbl pealbHbIX 00BEKTOB,
NPOBOIMTH TPYOYIO OLIEHKY X Pa3MEpPOB.

PemaTp 331a4u Ha BBIYMCIICHHUE JIIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PACIIOIOKEHUE

reoOMeTpUYECKUX (uryp.

IIpoBoauTh Kiaccu(PUKALUIO YIIIOB, BBIYHCIAATH
JIMHEWHBIE W YIJIOBBIE BEJIWYWHBI, NPOBOAMTH
HEOOXOUMBIE  JTOKA3aTENbHBIE  PACCYKICHUS.
3HAKOMMTBHCS ¢ UCTOPHEH PAa3BUTHS T€OMETPUU

TpeyronbHuKU

22

[TonsiTue 0 paBHBIX
TPEYTOJbHUKAX

Pacno3naBaTh mapel paBHBIX TPEYTOJbHUKOB HAa TOTOBBIX
yepTexkax (C ykazaHHeM IPU3HAKOB).
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Y [IEPBUYHBIC
IIPEICTABJICHUS O
paBHBIX QUTypax.
Tpu npusHaka
paBeHCTBA
TPEYTOJIbHUKOB.

[Ipu3Haku paBeHCTBa

MPSIMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMaHBI
MPSIMOYTOJILHOTO
TPEYTOJIbHHKA,
MPOBEJICHHON K
TUTIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHUE
TPEYTOJbHUKHU.
IIpusHakuy u
CBOWCTBA
paBHOOEIPEHHOTO
TPEyTOJbHUKA.
HepasencrBa B
r€OMETPUHU.

BoiBoauTH ciienicTBUs (PaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABCHCTB TPEYTOJIbLHUKOB.
@opMyIHPOBATH ONIPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHCHI, BHICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

@opMyIHPOBATH CBOWCTBA M MIPU3HAKHA PAaBHOOEIPEHHOTO
TPEYTOJIbHHKA.
Ctpouth 4YepTekH, pemiaTb 3aJa4d C  ITOMOIIBIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHsATH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoan3oBath NHPPOBBIE PECYPCHI AJIsI HMCCAET0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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[IpssMOyTOJIBHBIN
TPEYTOJIBHUK C YIJIOM

B 300
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[TapajutenbHbIE IPSIMBIE, 14 [lapasienbHble DopMyJIUPOBATH NOHATHE [IAPATUIEIBHBIX IIPSAMBIX,

CyMMa yIJIOB TPCYroJIbHUKa MpSMBIC, X CBOMCTBA. HAXO0IUTb IIPAKTUYCCKUEC ITPUMCPHI.
Hakpect nexarue, M3yuath cBolicTBa yrioB, 0Opa30oBaHHBIX IpPU MEPECECUCHUU
COOTBCTCTBCHHBIC W napauieIbHBIX MPSIMBIX CEKYITICH.

OJHOCTOPOHHHUC YIJIbI,

IIpoBoauTH 10KA3aTEIHCTBA APATUICTFHOCTH IBYX MPSIMBIX
0o0pa3oBaHHbIE TPH

C IIOMOIIBIO YIJIOB, 06p330BaHHI>IX IIpu 1ICPCCCUCHUN ITHUX

MePECCUCHUH 5 g
IPSIMBIX TPETHECH MPSMOH.

napaICIbHBIX B

MPAMBIX CeKyIIeit). BIYHCJIATH CYMM}yI YTJIOB TPEYTOJbHUKA 1/(13

TpusHak MHOroyrojrHuka. HaxoauTh 4ucCiIOBbIC 1 OYKBCHHBIC

MapaIenbHOCTH 3HAUCHHUS YIJIOB B T€OMETPUYCCKUX 3a]a4ax C

MPAMBIX Tepes UCITOJIb30BaHUEM T;:opeM 0 CYMM€ yTJIOB TpeuyronLHHKa 1

PABEHCTBO MHOTOYT'OJIbHUKA. SHAKOMHUTBCS ¢ HCTOPHUE pa3BUTHS

paccTosHuii 0T Touek | | COMCTPHH

OJIHOW MPSIMOM JI0
BTOPOU MPSIMOM.
Cymma yrioB
TPEYTOJIbHUKA.
Bueunue yrisl
TPEYTOJIbHUKA
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OKpy>KHOCTb U KpYT.
["'eomeTpuueckue

IMOCTPOCHHUA

14

OKpy>XHOCTb,
XopJla ¥ JuaMeTp
WX CBOMCTBA.
KacarensHas k
OKPY>KHOCTH.
OKpyXHOCTb,

@®opMyIHPOBaThH ONpeAeTeHUsI: OKPYKHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTeIbHOU K OKPY>KHOCTH.

M3yuatp uX CBOICTBA, MPU3HAKU, CTPOUTH YEPTEKU.
HUccaenoBathb, B TOM YUCIIE UCIIOJIB3Ys HU(POBbIE

pecypchbl: OKPY>KHOCTh, BIUCAHHYIO B YTOJ; IIEHTP
OKPYHOCTH, BHUCAHHOU B YI'OJI; PABEHCTBO OTPE3KOB

BIIMICAHHAS B YTOJI.
[Tonstue o 'MT,
MPUMEHEHUE B
3a/1a4ax.
buccekrpuca un
CEepECAVNHHBIN
NEPHEHIUKYJIAp Kak
r€OMETPUYECKUE
MeECTa TOYEK.
OKpyXHOCTb,
ONMCAHHAs OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTb,
BIIMICAaHHAs B
TPEYroJIbHUK.
[Ipocreimmue
3a7a4l Ha
IIOCTPOCHUE

KacaTeJIbHbIX.
HUcnoas3oBars meToa ' MT 171 nokazarenbcTBa TEOPEM O
nepeceueHur OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
CEpPEIMHHBIX MEPIEHIUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomomkio I'MT.

OBianeBaTh NOHATHUAMM BIIMCAaHHON U OIMCAHHOMI
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPY’KHOCTEM.

Pemarb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJia, PABHOTO
JTAHHOMY; CEpEIMHHOTO NEPIEHINKYISIPa TaHHOTO
OTpPE3Ka; NPSIMOU, MMPOXOASALIEH Yepe3 JAHHYIO TOUKY U
MEePIICHIUKYJISIPHON TJAHHOU MPSMOM; OUCCEKTPUCHI
JTAHHOTO yIJIa; TPEYTOJbHUKOB IO PA3JIMYHBIM 3JIEMEHTaM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS T€OMETPUU
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[ToBTOpEeHME, 00001EHNE 4 IloBTOpEHUE U Pemiarh 3aa4m Ha IOBTOPEHUE, UIUTIOCTPUPYIOLIUE CBA3U
3HAaHUU 000011IeH1E MCKIY pa3IUYHBIMM YacTAMH Kypca
OCHOBHBIX
IIOHATHN H
METOJ0B Kypca
7 Ki1acca
OBUIEE KOJIMYECTBO 68
YACOB I10
[TPOI'PAMME
8 KUIIACC
HauMeHoBaHue pasjaena | KoamdecTso OCHOBHOE OCHOBHBIE BUIBI IEATEILHOCTH 00Y4arOIUXCs
(Temsl) Kypca 4acoB coJiepKaHue
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YeTblpeXyroabHUKH

12

N300paxkaTh M HAXOAUTH HAa YEPTEIKAX YETHIPEXYTOJIbHUKU

[Tapannenorpamm,
€ro PU3HAKH U pa3HbBIX BHUJOB MW HUX DJJIEMEHTH. @DOpMYyJMPOBATh
cBoiicTBa. YacTHbIE onmpe/iesIeHUsi:  ApajuleJIorpaMMa,  HPSAMOYTOJIbHUKA,
clydau pomOa, KBajpara, Tpaleuuy, pPaBHOOOKOM Tparenuu,
apajiesIorpaMMoB IPSIMOYTOJIbHOM TPAIELHH.
(MpsAMOYTOJIbHUK, Jloka3pIBaTh M HCHOJb30BaTh MNPH PpPelIeHuH 3a4a4
pom0O, KBaapar), ux IPU3HAKU M CBOWCTBA: apaJIJIEIOrpaMma,
IIPU3HAKU U CBOUCTBA. | MPSAMOYTOJbHUKA, poMOa, KBajpaTa, Tpareuuu, paBHOOOKOM
Tpanenus. TpaIeuny, MPAMOYTOJIbHOU TpaIleIuu.
PapHOOOKas M IIpumMeHsATHL MeTOA YABOCHHUS MEAHAHBI TPEYTOJIbHUKA.
OpSIMOYTOJIbHAS

Hcnoab3oBath MG POBBIE PECYPCHI IS UCCIETOBAHUS
Tpanenuu. Meton .

CBOMCTB U3y4aeMbIX QUTYP.
YIBOCHHSI METUAHBI. 3 .
IerTpasHas HAKOMHUTBCS C HCTOPHEH pa3BUTHUS TEOMETPUN
CUMMETpUS

Teopema ®aneca u Teopema 15 IIpoBoAMTH NOCTPOEHUS C TOMOIIBIO IIUPKYIISI U THHEUKH

0 MMPONOPHUOHAIIBHBIX

OTpe3Kax, MoJ00HbIC
TPEYTOJbHUKU

Teopema daneca u
Teopema o
PONOPLUMOHAIBHBIX
oTtpe3kax. CpenHss
JIMHUS TPEYTOJIbHUKA.
Tpanenus, ee
CpenHsis

¢ wucnons3oBaHue Tteopembl dajeca U TEOpEeMBI O
IPOMOPLUHOHAIBHBIX ~ OTPE3KaxX, CTPOUThb YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTL JOKA3aTEJBLCTBO TOrO, 4YTO MEIUAHBI
TPEYTOJbHUKA TIEPECEKaI0OTCs B OJTHOM TOYKE, U HAXOAUTh
CBSI3b C IICHTPOM MaccC, HAXOJAMTh OTHOIIEHUE, B KOTOPOM
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JVHMUSL.
[TponopumonaneHble
otpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TomoOubIE
TpeyroyJbHUKU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
[Ipumenenune
nojooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

MEJ/IMaHbI JCATCS TOUKON UX MEePECCUCHHUS.

HaxoauTthb mo00HbIC TPEYTOJIBHUKN Ha TOTOBBIX YePTEIKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00MS.
Pemartp 3a1a4uu Ha MOJ00OHBIC TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSITEIIEHOTO IMIOCTPOSHUS YePTESIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoaUTH I0KA3aTEIBCTBA C UCIIOIB30BAHUEM
MIPU3HAKOB MMOI00US.

Jloka3bIBaTh TP NpPU3HAKA [TOA00US TPEYTOJIbHUKOB.
IIpuMeHSATH M0JIy4€HHbIE 3HAHUSI IIPH PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.
3HAKOMUTBCS ¢ HCTOPHEH pa3BUTUS TEOMETPUN

[Tnomans. Haxoxnenue
MJIOIAJEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau nomoOHBIX GUTyp

14

CBoiicTBa IOIIAACH
reOMETPUUECKUX
buryp. ©opmybl
JUTS TIIOIIAIHA
TPEYTOJIbHUKA,
napajjiesiorpamma,
Tpanemuu.
Brruucienue
IJIOIIAZEN CIIOKHBIX

duryp.

OBJageBaTh NEPBUYHBLIMHU MPEICTABIEHUSIMHU 00
oO1elt Teopuu wiom@aau (Mepsl), popmMyJaupoBaTh
CBOMCTBA TUJIOMIAH, BBISCHITH UX HATJISIIHBINA CMBICIL.
BoiBoauTh (opMyJibl TUIOIAIN MTapajiesiorpaMmma,
TPEyTOJbHUKA, Tpaneuu u3 GopMyJibl II0IIA N
NPSIMOYTOJIbHUKA (KBaJparta).

BoiBoauTH OpMYIIBI TIIOMIATN BEITYKIOTO
YETHIPEXYTOJbHUKA YePE3 TUaroHaau U YroJl MEXIY
Humu. HaxoauTs momaau ¢puryp, n300paxeHHBIX Ha
KJIeT4aTol Oymare, HCIOJb30BaTh pazOueHue (pUrypel Ha
4acTH U JOCTpauBaHHUE.
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[Tnomanu duryp Ha
KJIeT4aTon Oymare.
ITromaau momoOHBIX
buryp. 3amaum ¢
MIPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa30uparTs npuMepbl UCIIOIb30BaHUS BCIIOMOTaTEIbHOM
IJIOIIAIN ISl PEIIEHUSI TEOMETPUYECKHX 3a/1ad.
HaxoauTp mioniaau mogo0HIX GUryp.

BbIuncJasTh I0MAAN Pa3InuyHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3agaum Ha IJIONIA/Ib C TPAKTUYECKUM
coJiepKaHuEM
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Teopema Iudaropa
¥ Hadajga TPUTOHOMETPHH

10

Teopema ITudaropa,
ee IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKUIHNA OCTPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOIIICHHSI B
PSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXECTBO

Hoxa3biBaTh Teopemy [ludaropa, ucnosib3oBarhb ee B
MPAKTUYECKUX BBIYUCIICHUSX.

@opMyaMPOBaTh ONPEICICHUS

TPUTOHOMETPUUECKUX (PYHKIIUI OCTPOro yriia,
NPOBEPATH UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUUECKHUE COOTHOIICHUSI B

NPSIMOYTOJILHOM TPEYTOJBLHUKE.

HccaenoBath COOTHOLIECHUS MEXIY CTOPOHAMH B
NPSIMOYTOJIBHBIX TPEYroJIbHUKAaX ¢ yriamu B 45° u 45°;
30° u 60°.

Hcnoab3oBath (HhOpMYIIbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOXKJIECTBO JIJIsI HAXOXKICHUS
COOTHOILICHUHN MEXAY TPUTOHOMETPUUECKUMH (PYHKIIUSIMU
Pa3JIMYHBIX OCTPHIX YTJIOB.

IIpyMeHATH NOYYEHHbIE 3HAHHUS U YMEHUS NPU PEUICHUU

IMPAaKTHYCCKUX 3a7aY.

3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU

111



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

YTIbl B OKPY’KHOCTH.
Bniucannbie U ONMCaHHBIE
YETHIPEXYTOJIbHUKHU.
KacaTtenpHble K
oKpyxHOCTH. Kacanue
OKPYXHOCTEMN

13

Brincanneie u
LIEHTPaJIbHbIC
YIJIBI, YTOJI

MEXTY
KacaTelIbHOM U
XOPHOH.

VYriBl MEXIY
XopJlaMu U
CEKYIIUMHU.
Bricanneie u
OIMCaHHbIC
YETHIPEXYTOJIbHUKH,
WX IPU3HAKUA U
CBOICTBA.
IIpumenenune stux
CBOWCTB IpH
pelIeHUN
F€OMETPUUECKUX
3aaad.

Bzaumnoe
pPacCIoJIOKEHUE ABYX
OKPYXHOCTEH, 0011I1e
KacaTeJIbHBIE.
Kacanue
OKPYKHOCTEU

@®opMyIMPOBATh OCHOBHBIE ONPE/EIICHHS, CBI3AHHBIE C
yIiaMu B Kpyre (BIMCaHHBIA yToJ, LEHTPaIbHBIN yIrod).
HaxoauTth BIMCAHHBIE YITIbl, ONUPAIOLIUECS HA OJIHY YTy,
BBIYHMCJISTH YIJIbI C TOMOUIBIO TEOPEMBI O BIIMCAHHBIX
yIiax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIILHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOUIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OIMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpenue, 06001IEHIE

Pemarnb 3aJla9M Ha ITOBTOPCHUC, HIINIIOCTPHUPYIOIIUC CBA3U

IloBTOpEHHE
3HAHUN OCHOBHBIX oHsruii i | MEKAY PasITHIHBIME YaCTAMU Kypca
METOJOB KypCcOoB 7 U
8 KJ1aCCOB,
0000111eHNE 3HAHUI
OBILEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KJIACC
CHOBHBIC BUJIBI JCATEILHOCTH 00YUYarOIINXCS
HaumenoBanue pasznena | KomuuecTBo OcHOBHOE 0 AR Y H
(Temsl) Kypca 4acoB coJiepKaHue
Tpuronomerpus. TeopeMbl 16 Onpesiesienne DopMyJIHPOBATH  ONpPeNeJIeHU]  TPUTOHOMETPUUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX q)YHK]_II/Iﬁ TYIIBIX U IIPAMBIX YIJIOB.
Pemenne TpeyroapHUKOB dyHKmii yrnos or 00 | BBIBOAMTE TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB (¢

1o 1800. @opmyiibr
MIPUBEICHMUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenne
TPEYTOJIBLHUKOB.
IIpakTrnueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOpEM

paznycoM OMMCAHHOMN OKPY>KHOCTH).

BoiBoauTh (hOpMYIIbI I BHIYUCICHHUSA IJIOIIaAeH ¢
HCI0JIb30BaHMEM TeopeM TPUroHoMeTpuHM (popmyra
IUIOIIAAU TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI
MEX1y HUMH, (hopMyJia IUIOLIaId YETHIPEXYTOJIbHUKA
Yyepe3 ero AMaroHaau U yroi MeX1y HUMU).

PemiaTes TpeyrogbHUKH.

PemaTh nmpakTuyeckue 3aaud, CBOASAIIMECS K
HaXO0XXJICHUIO PA3JIMUHBIX DJIEMEHTOB TPEYTOJIbHUKA
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[TpeoOpazoBanue mogo0usI.
Mertprueckue
COOTHOIICHHSI

B OKPYKHOCTH

10

ITongarue o
npeodpa3oBaHUM
MOJI00us.
CoOTBETCTBEHHEIE
2JIEMEHTHI
noJ00HBIX (Uryp.
Teopema o
MIPOU3BEICHUHN
OTPE3KOB XOPJ,
Teopema

OcBauBaTh NOHSITHE PEOOPA3OBAHUS TTOJJOOMS.
HccaenoBaTh OTHOIICHUE IMHEWHBIX 3JIEMEHTOB (DUTYP
pu peoOpa3oBaHuU MOI00MS.

HaxoauTs npuMepsl o001t B OKpY>Karolien
JNEUCTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOMICHUS MEXKTY
OTpEe3KaMHU XOpJ, CEKYIINUX M KacaTeIbHBIX C
UCIOJIb30BAaHUEM BIMUCAHHBIX YTJIOB U MOJI00HBIX
TPEYTOJIbHUKOB. PemaTh reoMeTpudeckre 3a1aqu u
3a/1au U3 peasbHOM KU3HU C UCTIOIH30BAHUEM MOJOOHBIX
TPEYTOJIbHUKOB

O IPOU3BEAECHUU
OTPE3KOB CEKYIIHUX,
Teopema o
KBaJipare
KacaTeJIbHOM.
IIpumeHnenue B
pellIeHun
r€OMETPUUECKHUX
3a1a4
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BekTopsl

12

Omnpenenenue
BEKTOPOB, CIIOKEHUE
1 BBIUMTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOpa
Ha YHUCIIO.
du3nyecKkui u
F€OMETPUUECKUH
CMBICJI BEKTOPOB.
Paznoxxenue
BEKTOpa I10 JBYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunater
BEKTOpA.

CxkansgpHoe
MPOM3BEICHUE
BEKTOPOB, €T0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABICHHBIC

OTPE3KH, HCCJIeT0BATH TEOMETPUICCKHIA

(mepemerienre) u GU3NUECKHUN (CHUIA) CMBICIIBI
BEKTOPOB.

3HATh onpejieieHHsl CYMMBI U Pa3HOCTH BEKTOPOB,
YMHO>KEHHUSI BEKTOPA Ha YUCJIO, HCCJIeI0BATH
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb30BaTh CKasIpHOE MTPOU3BEICHNE BEKTOPOB,
BbIBOJIMTH €r0 OCHOBHBIE CBOWCTBA.

BbI4ucJasiTh CYMMY, Pa3HOCTh M CKAJISIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOpP/IMHATAX.

HpI/IMeHﬂTb CKaJIIpHOC IIPOU3BCACHUC OJIsI HAXOXKIACHUSA
IJIMH U YTJIOB
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MIPUMEHEHUE JUISL
HAXOXJCHUS JJIMH U
YIJIOB. Pemenue
3alad = C TMOMOILBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB TUISL
peLICHUS 3a1a4
busuku
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JlekapTOBBI KOOPAUHATHI
Ha IJIOCKOCTH

JlexapToBbI
KOOPAMHATHI TOYEK
Ha IJIOCKOCTH.
YpaBHeHUE TIPSIMO.
YpaBHeHHE
OKPY>KHOCTH.
Koopaunatel Touek
IIEpECEYECHUs
OKPY>KHOCTU H
npsMon. Merox
KOOpJHHAT IIpU
peleHun
r€OMETPUYECKUX
3a7a4, IPaKTUYECKUX
3ama4

OcBauBaTh NOHSATHE MIPSIMOYTOJIBHON CUCTEMBI
KOOPJAMHAT, JICKapTOBBIX KOOPJIUHAT TOYKH.
BoIiBoauTH YpaBHEHHUE TIPSAMON U OKPY>KHOCTH.
BoiaeasiTh TOJHBIN KBAJpaT IS HAXOXKISHUS

[EHTpa U pajiniyca OKPY>KHOCTH MO €€ YPaBHEHHUIO.

Pemars 3agaum Ha HaAX0XKICHUE TOUYECK

IMCPCCCUCHUA IIPAMBIX U OKpY)KHOCTGﬁ C IIOMOIIBIO MCTOJa

KOOpOHHAT.

Hcnoab3oBaTh CBOMCTBA YIIIOBOIO KO3 PUIIMEHTa NPAMON
OpU PEUICHUM 3a4ad, Ui ONPEICICHUS PaCIOJIOKEHUS

IIPSIMOM.

I[IpuMeHsATHL KOOPAWHATHI TPU PEHICHUU
TCOMETPUYECKUX M TPAKTHYCCKUX 3a/]ad,

JUTSI TIOCTPOCHUS MaTEeMaTHYECKUX MOJIeTIeH
peanbHbIX 3a7a4 («METOJl KOOPAUHATY).
IMoab30BaThCsl TSI TOCTPOCHUS U UCCIICTOBAHHMA
U(POBBIMHU PECYPCAMH.

3HAKOMMTBHCS ¢ HCTOPHEH Pa3BUTHSI T€OMETPHHI
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JInmnHa OKpy>KHOCTH H
IJION[AJb Kpyra.
Brruucienue miomagen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo 0. Jnuna
OKPYXHOCTH, T1yTH
OKPYKHOCTH.
Panuannas mepa
yria.

ITmomane kpyra,
CEKTOpa, CErTMEHTa

@D opMyJIUPOBATH ONPEACICHNE NPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JICMEHTHI.
IHoab30BaThLCsI IOHATUEM JJIMHBI OKPYKHOCTH,
BBEJICHHBIM C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB,
onpeneJaaTh yrcio O, nmuny nyru u paguaHHyo Mepy
yria. [lpoBoguTs mepexox oT paguaHHON MEpHI yria K
rpajyCHOU U HA00OPOT.

OmnpenensiTth 1JI0MIAIb KPyTa.

BoiBoguth popmy.ibl (B rpayCHON U paluaHHON Mepe)
JUISL UTAH YT, TUIOLIAJAEH CEKTOPOB U CETMEHTOB.
Boruucasite miomanyd Guryp, BKIFOYAIOMUX AJIEMEHThI
OKPYXKHOCTH (KpyTa).

Haxoauth rtoniaay B 3aj1a4ax peajibHOM KU3HU
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I[BI/I}KGHHH IIJTOCKOCTH

ITonsTue o
JIBUKECHUU
IIJIOCKOCTH.
[TapannenbHbIN
MIEPEHOC, TOBOPOT
IIpumeHnenue npu
pEIICHUY 3a7a4

Pa3ouparte npuMepsl, WUTFOCTPUPYIOLIIUE TOHITHUS
JBU>KCHUSL.

DopMyJTHPOBATHL OIPEICICHNs NapauIeIbHOIO IEPEHOCA,
MIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTH X CBOKCTBA, HAXOAMTH HEIOJIBUKHBIC TOUKH.
Haxoaurb LHEHTPBI U OCU CUMMETPUN MPOCTENIIUX

dburyp.

IIpumeHsiTh napajuieNIbHbIN IIEPEHOC U CUMMETPHUIO

IPU pEIICHUU T€OMETPUIECKUX 3a1a4 (pa3ouparhb
IPUMEPHI).

Hcnoab3oBaTh /il TOCTPOSHUS U UCCIIEIOBaHUM ITU(POBBIC
pecypcsl
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[loBTOpEeHue, 006001IEHKE,

CHUCTCMAaTHU3alluA 3HAHUU

[loBTOpEHNE
OCHOBHBIX ITOHSITHUHI
1 METOJIOB KYpCOB
7-9 Knaccos,
000011IcHNE U
CHCTEeMAaTH3aIs

3HaHui. [Ipocrenmme

r€OMETPUUECKHUE
burypsl u ux
CBONCTBA.
N3mepenue
r€OMETPUUECKHUX
BEJIMYMH.
TpeyroabHUKH.
[TapajutennbHBIE U
MEPIIEHAUKYJISIPHBIE
MPSIMBIE.

OKpyX HOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHUS. YTJIbI
B OKPY>KHOCTH.
Bnucanneie u
OTNMCAHHBIE
OKPYKHOCTH

OnepupoBatbh NOHATHAMM: QUrypa, TOUKA, IpsMas, yrod,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTrONIbHUK, MEIMAHA,
OMCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIOrpaMM,
poMO, PSMOYTOJIHUK, KBaJIpaT, TpaNeLus; OKPYKHOCTb,
KacarelsibHas; paBEHCTBO U 1o00ue Qpuryp,
TPEYTOJIBHUKOB; MTAPAJUIEIIbHOCTh U NEPIEHANKYJIISIPHOCTD
OPSIMBIX, YTOJI MEKIY MPSMBIMU, CAMMETPHSI OTHOCUTEIBHO
TOYKH U NPAMOW; JIMHA, pACCTOSIHUE, BEIUYHUHA YTJIa,
IJIOIIA b, IEPUMETP.

Hcnoab3oBatrh popMyJibl: IEPUMETPA U TIIOLIAN
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXHOCTH M ILIOIIAIN KPyTa,
o0bemMa MpsIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTh NOHATHAMM: NPSIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP; UCIOJIb30BATh YTH MOHATHS IS
IIPEICTABIICHUS TAHHBIX U PEIICHMS 337a4, B TOM YHCIIE U3
JIPYrUX y4eOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSATHUH,
WUTIOCTPALIAIO CBSA3EM MEX]y pa3IMYHbIMHU YaCTSIMH Kypca.
BoiOupaTs MeTox 111 pelieHns 3a1a4Hu.

PemiaTh 3aaa4n U3 IOBCETHEBHOU KU3HU
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MHOI'OYT'OJIbHUKOB.
[Ipsmas u
OKPY>KHOCTb.
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YeThIpeXyTroJbHUKHY.
Bnucannbie u
OITMCaHHbIE
YETBIPEXYTOJILHUKH.
Teopema [Tudaropa
¥ Havaja
TPUTOHOMETPHH.
Pemrenne oOmmx
TPEYTOJILHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanms
IJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpus.
IImomane.
Brruncnenue
IJIOIAAEH.
[Tmomaau moagoOHBIX

¢buryp. JlekapToBbl
KOOpJAWHATHI Ha
IJIOCKOCTHU. BeKkTOphI
Ha IJIOCKOCTHU
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OBLIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

68
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KNTACCAX

MNOACHUTEJBHASA 3AIIMCKA

B coBpeMeHHOM ITM(POBOM MHpPE BEPOSTHOCTh M CTaTHCTHKA MPUOOPETAIOT BCE
OOJBIITYIO0 3HAYMMOCTb, KaK C TOUKH 3PEHUS IPAKTUICCKUX TPHIIOKCHHH, TaK M KX POJTU
B 00pa3oBaHMH, HEOOXOMMOM KaXKJIOMY 4eIoBeKy. Bo3pacraer uucio npodeccuii, npu
OBJIAJICHUH KOTOPBIMU TpeOyeTcs Xopotnasi 6a30Basi MOATOTOBKA B 001aCTH BEPOSITHOCTH
U CTAaTUCTHKHU, Takas MOJrOTOBKA BaXKHA JUIsl MPOJOJDKEHHUS OOpa3oBaHUs W s
YCTENTHON PO ECCHOHATEHON Kaphephl.

Kasxip1i1 4esnoBek MOCTOSIHHO MPUHUMAET PEUICHUSI HA OCHOBE UMEIOIIUXCS Y HETO
JTAHHBIX. A 171 000CHOBAHHOTO TPHWHSTHS PEIICHHWS B YCIOBHSX HEIOCTaTKa WM
n30bITKa HWHGOPMAIMU HEOOXOAWMO B TOM UHCIE XOpOIIo c(HOpMHUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MBIIIICHHE.

NMeHHO 103TOMY OCTpPO BCTajga HEOOXOJIUMOCTh CHOPMHUPOBATH Y OOYHAIOITUXCS
(GYHKIHOHATIBHYIO T'PAaMOTHOCTB, BKJIIOYAIONIYI0 B ce€0s B KadyeCTBE HEOTHEMIIEMOMU
COCTABJISIONIEH yMEHHE BOCHPHHHMATh M KPUTHYCCKH aHAJTU3UPOBATh WH(OOPMAIIHIO,
MPEICTABICHHYIO B PA3JIMUHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX
peaTbHBIX TIPOIECCOB M 3aBUCHUMOCTEH, TPOW3BOJIUTH IMPOCTEUINE BEPOSTHOCTHBIC
pacyeThl.

3HAaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHU TpPHHIIMIAMHU cOopa, aHamu3a W
MPEACTABICHUS] JAHHBIX U3 pPa3IU4HbIX cdep Ku3HU OoOIecTBa W TOCyIapcTBa
npuodImaer oOydJaroumuxcs K OOIIECTBEHHBIM HHTepecaMm. I3yueHue OCHOB
KOMOMHATOPUKM Ppa3BUBACT HABBIKM OpraHU3aldd Iepedopa W TMOJCYeTa YHCIa
BapUAHTOB, B TOM YHCJIC B TPHUKJIAJHBIX 3aJadax. 3HAKOMCTBO C OCHOBAMH TEOPHUHU
rpadoB co3maeT mMareMarnueckuil pyHmamMeHT aiisi GOpMHUPOBAHUS KOMIIETEHIIMHA B
obnmactu wHGOpMATUKU W TUPPOBBIX TexHOJOTHH. [IpU W3yYEeHUM CTATUCTUKH U
BEPOSTHOCTH O0OOTAIAIOTCS TMPECTABICHUS OOYYarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpa U METOJaX €ro MCCIeN0BaHusA, POPMUPYETCS TOHUMAHUE POJIM CTATHUCTUKHU Kak
WUCTOYHHUKA COIMMAIBHO 3HAYMMOW WHGOPMAIMM M  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUS.

B cooTBeTcTBHM ¢ JAaHHBIMH IICISIMH B CTPYKTYpE MpPOrpaMMbl y4eOHOTO Kypca
«BepoATHOCT U CTaTUCTHUKA» OCHOBHOTO 00IIET0 00pa30BaHUsI BBIIEICHBI CIIECIYIONTNE
cozepxaTenbHO-MeToAnueckue JuHuK: «l[IpencraBiaeHne MaHHBIX W ONMHCATENbHAS
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CTaTUCTUKA», «BeposTHOCTEY», «DneMeHThl KOMOMHATOPUKW», «BBeneHue B Teopurio
rpadoBy.

Conepxanne nuHuM «lIpencraBieHne OaHHBIX M ONUCATENbHAS CTATHCTHKA»
CIIy>KHT OCHOBOH JIs1 (POpMHpPOBAHUS HABBIKOB pabOThI ¢ MHPOPMAIUEH: OT YTCHUS U
UHTEpHpeTauuu uHGOpMAaIUU, MPEACTaBICHHOW B TaOlMIax, Ha AuarpaMMax U
rpadukax, m0 cOopa, MpEeACTaBICHUS M aHalIW3a JaHHBIX C HCIOJb30BAHUEM
CTATUCTUYECKUX XapaKTEPUCTHK CpPEIHUX U pacceuBaHus. PaboTas ¢ JgaHHBIMU,
oOydaromiuecsi ydarcs CUUTBIBATh M HWHTEPIPETHPOBATh JAaHHBIC, BBIIBHUraTh,
apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, PA3MBIIUISThH HAJl (PaKTOpaMH,
BBI3BIBAIOIIMMM HW3MEHUYMBOCTb, M OLICHMBaTh WX BIMSHHE Ha paccMaTpUBAacMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTYynTHBHOE MpENCTaBICHUE O CIYy4YalHOM W3MEHYMBOCTH, MWCCIEI0BaHUE
3aKOHOMEPHOCTEN M TEHJEHLUN CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOW JUISI M3y4YEHUS
TEOPHUH BEPOSATHOCTEHN. bolblloe 3HaueHne UMEIOT MPAKTUYECKUE 3a/IaHUs, B YACTHOCTH
OMBITHI C KJIACCHYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTU BBOJAUTCS KaK Mepa MpaBONoA00Ms CIy4ailHOro cOOBITHSI.
[Tpu n3yyenum yueOHOro Kypca oOy4aroniuecs: 3HaKOMATCA C MPOCTEUILIMMHA METOIaMU
BBIYMCIICHHASI BEPOSTHOCTEN B CIIy4alHBIX SKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
3JI€MEHTApPHBIMU HCXOAAMH, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJIAIOIIMMHU CTaBUTh U
pemiath 60jee CIoXKHbIE 3aaun. B yueOHbIN Kypc BXOJAT HauaIbHbIE MPEJCTABICHUS O
CIIy4allHbIX BEIMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHKAX.

B pamkax ydeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYyYalOLIUXCS  C
MHOXECTBAMU M OCHOBHBIMHU ONEpPALMSIMH HAJ MHOXXECTBAMH, pPaccMaTpHUBAIOTCS
OpUMEPHl NPUMEHEHMS Ul PELICHHs 3a/ad, a TaKKe HCIOJIb30BaHUSA B APYIHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzyuaercs yueOHbII Kypc «BepoSTHOCTh M CTATUCTUKAY, B KOTOPBIH
BXomAT pasgensl:  «lIpexcraBieHne JaHHBIX W ONHKCATENbHAs  CTATHCTHUKA,
«BepoaTrHocThY», «DIeMEHThl KOMOMHATOPUKNY», «BBeneHue B Teoputo rpadosy.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX JJI HU3Y4YeHHA Yy4yeOHOro Kypca
«BeposiTHOCTh M cTaTucTUKa», — 102 yaca: B 7 kinacce — 34 yaca (1 yac B Hezeno), B 8
kiacce — 34 gaca (1 yac B Heneno), B 9 kiacce — 34 yaca (1 yac B Henemto).

COAEPKAHUE OBYUEHUSA
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7 KIIACC

[IpencraBieHne AaHHBIX B BHJE TaONWI, auarpamm, rpadukoB. 3amojHEHHE
TaOJIUIl, YTCHUE U MOCTPOCHHUE JUarpaMm (CTOJOMKOBBIX (CTONIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHBIX IMpoleccoB. M3Bneuenue nHpopmanmuu u3 guarpaMm U
TaOJINII, UCTIONH30BAHUE U UHTEPIIPETALIUS JAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpeaHee apudmeTnueckoe, MeAWaHa, pa3Max,
HauOoJIbIlIee U HANMEHbIIIee 3HAUCHUSI HA00pa YMCIIOBBIX NaHHBIX. [Ipumeps! ciaydaitHoi
U3MEHYHUBOCTH.

CrnyyaitHbll SKCTIEPUMEHT (OIBIT) U CiIy4aiiHOe coObITHe. BeposSTHOCT U YacToTa.
Ponb ManoBeposTHBIX U MPAKTUYECKHU TOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOIIECTBE.
MoHeTa u urpanpHas KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, BepmnHa, pedbpo. CreneHs BepunHbl. Yncno pedep U cyMMapHasi CTEEHb
BepiuH. [Ipencrabinenue o cBsa3HocTH Tpada. Ilenu u uukisl. [Tytu B rpadax. O6xon
rpada (3itnepos nyTs). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenue 3agau ¢
MOMOIIBIO TpadoB.

8 KJIACC

[IpeacraBieHue NaHHBIX B BUAE TaOIUL, 1Uarpamm, rpa)ukosB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, ITOJAMHOKeCTBO. Onepanny HaJi MHOKECTBAMHU:
o0beMHEHNe, NepeceueHue, nonojgHeHue. CBOMCTBa onepanuil HaJ MHOXECTBAMMU:
IIEPEMECTUTENIBHOE, COYETATEIIbHOE, PACIIPEACIIUTENIBHOE, BKIOUeHUs. cnonb3oBanue
rpauUecKoro MNpeJCTABICHUs MHOXECTB JIS ONUCAHUS PEANbHBIX MPOLECCOB H
SIBJICHUM, ITPU PELIECHUY 3a]a4.

N3mepenne paccemBanus [HaHHbIX. Jlucniepcuss W CTaHAAPTHOE OTKJIOHEHUE
YHICIIOBBIX HAO0OpPOB. J{narpamMma paccenBaHusl.

DneMeHTapHble cOObITUS CitydaiiHoro omnbita. Ciydaiinbie coObiTHs. BeposTHOCTH
coObITui. OMBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH CcOObITHsIMH. CaydailHbIN
BbIOOp. CBA3b MEX/y MAJIOBEPOSITHBIMU U MPAKTHUYECKH TOCTOBEPHBIMU COOBITHSIMU B
npupoze, 0O0IIECTBE U HAYKeE.

Hepeo. CBoMCTBa JE€pEBbEB: E€IMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BHUCSYEH
BEpUIMHBI, CBSI3b MEX]y YHMCIOM BEpIIMH W yuciaoMm pedep. [IpaBuiio yMHOKEHHS.

Pemrenue 3aymad ¢ momorisio rpados.
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[IpotuBononoxusie coObiTus. duarpamma Ditnepa. O0beIMHEHUE U TTEPECEUCHUE
coObiTuii. HecoBmecTHbie coObITHA. DOpMyna CIOKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposiTHOCTh. [lpaBmiio ymHoxeHusa. HeszaBucumble coObiTus. IlpencraBnenue
DKCIEPUMEHTAa B BHJE JepeBa. PemieHue 3a1ad Ha HAXO0XKICHUE BEPOSTHOCTEH C
IIOMOILBIO JIEpEBA CIIyYalHOTO DKCIIEPUMEHTA, IMarpaMMm Duiepa.

9 KVIACC

[IpencraBieHre NaHHBIX B BUAE TaOJMI, AuUarpamm, rpaukoB, WHTEpIpETaIHs
NaHHBIX. UTeHHe U MOCTpOeHUe Talull, AUarpaMm, Tpa(rKoOB MO peaTbHBIM TaHHBIM.

IlepecranoBku u ¢akropuan. CoderaHuss U YUCIO codeTaHUM. TpeyronbHHUK
[Tackand. Pemenue 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckass BepossTHOCTh. CilyyaliHbli BBIOOp TOYKM U3 (QUIYpHl  Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>KHOCTH.

Wcneitanue. Yenex m Heynada. Cepust ucnblTaHuid 10 nepBoro ycrexa. Cepus
ucnbeiTauuil bepHysum. BeposatHocTu coObITHII B cepur UCTIbITAaHUN bepHyim.

CinydailHasgs BeJIMYMHA W PACHPEACIICHUE BEPOSTHOCTEH. Maremarndeckoe
oXHuJaHue u aucrepcusd. [IpuMepbl MaTeMaTHYECKOTO OXKUAAHUSA KAK TEOPETHYECKOrO
CPEOHEr0 3HAYECHMS BENMYMHBL. MaTeMaTHuecKkoe OXKUIAHWE U JUCIIEPCHS CIyYalHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUM MCIBITAHUN bepHyImm».

[TousTue o 3akoHe OoabIIUX uKcel. Mi3mepeHue BeposiTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaueHune 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 0OILECTBE.
IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pE3yNbTaThl OCBOEHUS NPOrPaMMbl y4e€OHOTO Kypca K KOHILY
o0yueHust B 7 KJacce.

Yutate uHpOpMaIMIO, TPEACTABJICHHYIO B Ta0lWIaXx, HA JuUarpaMmax,
MPECTABIATh JaHHBIE B BUJIE TAOJIUII, CTPOUTH AUATPAMMBI (CTOJIOUKOBBIE (CTOJIOUATHIE)
Y KPYTrOBBI€) 10 MACCUBAM 3HAYEHHUI.

OnuceiBaTh U UHTEPIIPETUPOBATH PEATHHBIC YUCIIOBBIC JJAHHBIE, IPEICTABIICHHBIC B
TabnuIax, Ha Auarpammax, rpadukax.

Hcnonb3oBaTh 1151 OMUCaHUS JAHHBIX CTATUCTUYECKHE XApaKTEPUCTUKH: CpeaHee

apI/ICI)MeTI/I‘—IeCKOG, MEauaHa, HauOoIbIIee U HauMEHbIIICEe 3HA4YCHU, pa3sMax.
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HmeTs npeacTaBieHue 0 CIy4aiftHON H3MEHUYMBOCTH Ha MPUMEPAX LEH, (PU3NUECKUX
BEJIMYUH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEIACTABICHUE O CTATUCTHYECKOU

YCTOMYHUBOCTH.

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydeHus B 8 kiacce.

N3Bnekath U npeoOpa3oBbIBaTh MHGOPMAIINIO, MPEICTABICHHYIO B BHJIe TaOJUII,
auarpaMm, TpauKoB, IPEACTABISTH TaHHBIE B BUJE TAOJIUII, AHArpaMM, TpaduKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX IMOKA3ATENEH: CPETHUX 3HAUCHHM
U Mep paccerBaHus (pa3Max, JUCIIEPCUs] U CTAaHAAPTHOE OTKJIIOHEHHE).

Haxonuth 4acTOTHI YMCIOBBIX 3HAYEHUW M 4YACTOTHI COOBITHI, B TOM YHCIE IO
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITHH B ONbBITaX, 3HAs BEPOSTHOCTH
3JIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B OINBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU.

Ucnonb3oBath Tpaduyeckue MOJCHH: JEPEBO CIy4alHOrO HKCIEPUMEHTA,
JyarpaMMsbl Dilliepa, YuciaoBas npsmasi.

OnepupoBatTh MOHATUSIMU: MHOXECTBO, TTOJAMHOKECTBO, BHITIOJHSTH ONEpPALUA HaJ]
MHOXECTBaMU: OOBEIMHEHUE, TEPECEUCHHE, IOTOJHEHUE, TEPEUUCISATh DIEMEHTHI
MHOECTB, IPUMEHSTH CBOMCTBA MHOKECTB.

Ucnonb3oBath rpaduyeckoe NpeacTaBICHUE MHOXKECTB U CBI3EH MEXKIy HUMU JIJIst
OTIMCaHMs MIPOLIECCOB U SIBJICHHM, B TOM YHCIIE TIPH PEIICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX

MPEAMETOB U KYpCOB.

[IpeameTHBIC pE3yabTAaThl OCBOSHUS NPOTPaMMBI y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJjacce.

N3Bnekate u mpeoOpa3oBbIBaTh MHQPOPMAIIHIO, TPEICTABICHHYIO B Pa3IUYHBIX
WCTOYHHUKAX B BHJIC TAOJIHII, IUArpamMM, TpapKOB, IPEICTABIATH JAHHBIC B BUJIE TAOJIHII,
JTuarpaMm, rpaguKoB.

Pemates 3amaun opraHM30BaHHBIM TIEpeOOPOM BApHUAHTOB, a TaKXKe C
UCITIOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcronp30BaTh OnucaTeIbHbIC XapaKTEPUCTUKH JIJIST MACCHBOB YHCIIOBBIX JJAHHBIX, B

TOM YHUCJIC CPCAHUC 3HAUCHUSA U MCPBI PaCCCUBAHMA.
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HaxoauTh 4acTOThl 3HAUYE€HUH W YACTOTHI COOBITUS, B TOM YHCIE MOJb3YSICh
pe3yibTaTaMu IPOBEICHHBIX U3MEPEHUIN 1 HAOI0ICHUH.

HaxoauTs BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3yYEHHBIX ONBITAX, B TOM UHCJIE B
ONBbITaX C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMUA COOBITUSMHM, B CEPUSIX HUCIBITAHUN /0
MIEPBOIO YCIIE€Xa, B CEpUSIX UCIBITAHUIN bepHyin.

HNmeTh npencTaBieHUE O CIyYalHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.
NmeTr mnpencraBieHue O 3aKOHE OOJBIIMX YHCEI Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIy4yailHOH M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YHMCENT B
OPUPOAE U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUME 7 KJIACC

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa}01uﬂxc;1

tabnuuax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
na"aeIM. U3Biieuenne u
UHTEpIIpeTalus TaOJIUUHBIX
naHHbIX. [IpakTrueckas
pabota «Tabmuub.
['paduueckoe
MPEACTABIICHUE IAaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX )
nuarpamm. UrteHue u
MOCTPOEHUE AUArpamm.
[Tpumepsr
neMorpaduyecKux
Jarpamm.

[Ipaktrueckas pabora

«JlnarpaMmbD»

HaumenoBanue pasnena  KomauuecTBo
(TeMsbl) Kypca 4acoB
[IpencraBneHue JaHHBIX 7 IIpencraBneHue AaHHBIX B OcBanBaTh C1OCOOLI IPEICTABICHUS

CTAaTHCTUYECKUX JAHHBIX M YUCIOBBIX MACCHBOB C
MTOMOIIBIO TAOJIUI] ¥ TUarpaMM C UCTIOJIb30BaHUEM
AKTyaJbHBIX ¥ BaXXHBIX JAaHHBIX (JIeMorpaduieckue
JTAaHHBIE, POU3BOCTBO MPOMBIIIJICHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIINH,
OOIIIECTBEHHBIE U IPUPOAHBIC siBIeHUs). M3ydaTh
MeTO/IbI Pa0OThI C TAOTUYHBIMU U TPadhUUECKUMHU
NPEICTaBICHUSAMU JaHHBIX C TTOMOIMIBIO IIH(PPOBBIX
PECYPCOB B X0/JI€ IPAKTUUECKUX padboT

OnucaresbHas CTAaTUCTHKA

Yucnossie Habopwl. CpeaHee
apru(pMeTHYECKOe.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOp, Mepa

[EHTPaJbHON TEHJICHIIMM (Mepa IIEHTpa), B TOM YHUCIIe
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MenuaHna 9rciioBoro Habopa.

Y CcTOMYUBOCTh MEAUAHEI.
[TpakTuyeckas padora
«CpenHue 3HaYCHUS».
HawnGonplee 1 HauMeHbIIIEEe

3HAYEHUS YUCIIOBOTO HAbopa.

Pasmax

cpenHee apumMeTUIecKoe, MeruaHa.

OnuceIBaTh CTATHCTUYECKHUE JTAHHBIE C TOMOUIBIO
CpemHero apu(pMeTHIecKoro ¥ MeTUaHEbI.

Pemats 3agaumn.

H3yyarb cBOMCTBA CPEHUX, B TOM YUCIE C
OMOIIbIO IIU(PPOBBIX PECYPCOB, B XOJI€
IPAKTUYECKUX padoT.

OcBauBaTh NOHATHSA: HAaNOOJIbILIEE U HAUMEHBLIEE
3HAYEHUS YMCIOBOTO MAacCUBa, pa3Mmax. Pemars
3aJ1a4M Ha BBIOOp crioco0a ONucaHus JaHHBIX B

COOTBETCTBHH C IPUPOJION JaHHBIX H LEIAMHU
HCCIIEIOBAHNS

CnyyaliHasi ©3BMEHYMBOCTh

CinyvaiiHast ”3BMEHUYUBOCTh
(mpumepsr). YactoTa
3HAYECHUI B MaCCHUBE
naHHbIX. [ pynnupoBka.

I'ucrorpammei.
[IpakTuueckas pabora

«CnyyaiiHas U3MEHYHBOCTbY

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUH B
MAaCCHUBE JaHHBIX, TPYIIIIUPOBKA JaHHBIX,
rucrorpamMmma. CTpOMTH U AaHAJIU3MPOBAThH
TUCTOTPAaMMBbI, HOAOMPATH MOAXOMAIINN 11ar
rpynnupoBku. QOcBanBaTh rpaduueckue
MIPEICTABJIEHUS PA3HbIX BUJOB CIIy4alHON
W3MEHUYMBOCTH, B TOM YHUCJIE C IIOMOILBIO
IU(POBBIX PECYPCOB, B XO€ MPAKTUIECKOU paOOTHI

132



denepanpHas padbouas mporpamma | Matematuka. 5—9 kmaccel (6a30BbIi YPOBEHB)

Brenenue B Teoputo rpadoB

I'pad, Bepiuna, pedpo.
[IpencraBieHne 3ama4n ¢
nomolisio rpada. CTeneHb
(BaJICHTHOCTD) BEPIIUHBI.
Yucno pedep u cymMapHas

OcBauBaTh NoHsATHA: Tpad, BepuInHa rpada,
pebpo rpada, cTeneHs (BaJI€HTHOCTh BEPIIUHBI),
1enb | ITUKIL.

OcBauBaTh NOHATHS: TTYTh B Ipade, diliepoB MyTh,
00xo rpada, opueHTUPOBAHHBIN rpad.

CTeIeHb BepuH. Llens u
uki. [1yTe B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xon rpada
(9MAJIEpOB MyTh).
[IpeacraBnenue 06
OpUEHTHUPOBAHHBIX Tpadax

Pemath 3a1auM Ha TOMCK CYMMBI CTEIIEHEH BEPIIUH
rpada, Ha mouck ooxoza rpada, Ha MOUCK MyTel B
OpUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c1OCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anreOpbl, FeOMETPUU, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
3JIEKTPUYECKHE LIETH, (PYHKIIMOHATbHBIE COOTBETCTBHS)
Ha TpuMepax
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BCpOHTHOCTI) Hn 9acToTa

CIIy4allHOTO COOBITHS

City4aiiHbIi OIBIT U
CIy4aiiHOE COOBITHE.
BeposTtHocTs 1 yacTora
coObITHs. Poib
MaJIOBEPOSITHBIX

Y MPAKTUYECKU TOCTOBEPHBIX

cOOBITHI B IPUPOJIE U B
oOmectBe. MoHeTa u
UrpajibHas KOCTh B TEOPUU
BEPOSTHOCTEM.
[IpakTnueckas padbota

«Yacrora BBIIIAJICHU OpJiay»

OcBauBaTh NOHATHUS: CIIYYaHBII ONBIT
U Clly4ailHOoe COOBITHE, MAJOBEPOSATHOE H
PAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yuarh 3HaYMMOCTh MAJIOBEPOATHBIX COOBITUN B
IpUpPOJIE U O0IIECTBE HA BaXKHBIX NIPUMEPax (aBapui,
HECYACTHBIC CIIy4au, 3aluTa IIEPCOHAIbHOU
uHpOpMaIuy, repeaya J1aHHbIX).

I/I3y‘laTb POJIb KIAaCCUYCCKUX BCPOATHOCTHLBIX MOIIGJIGIZ

(MoOHeTa, UTpalibHasi KOCTh) B TEOPUU BEPOSITHOCTEH.

Ha0Juronath 1 U3y4aThb 4acTOTY COOBITHII B IPOCTHIX
HKCIIEPUMEHTAX, B TOM UHCJE C TOMOUIBIO IIUPPOBBIX

pPECYpPCOB, B X0/I€ IPAKTUYECKON pabOThI

O06o011enue,

CUCTEMATHU3AIINS 3HAHUU

[IpencraBienne JaHHBIX.
OmnmucarenpHast CTATUCTHKA.
BeposTHOCTB CiiydaitHOTO
CcOOBITHSA

IHoBTOPATH U3YYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUIM.

Pemarn 3aJ1a4M Ha MPCACTABJICHUEC U OIIMCAHUE
JaHHBIX C ITIOMOIIBIO U3YUCHHBIX XapPaKTCPHUCTUK.

OO0cyxnaTh NnpuMepbI CIYYANHBIX COOBITHIA,
MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOE U KU3HU
YeJI0BEKa
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34
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8 KVIACC
HanmMeHoBanue pasiena  KoqudecTso OcHOBHOE coJep>KaHHe OcHOBHBIE BUBI ACATEILHOCTH 00yUYAIOIIUXCS
(Tembl) Kypca 4acoB
[ToBTOpEeHME Kypca 4 [IpencraBieHue JaHHbBIX.

7 Kj1acca

OnucarenbHas CTATUCTHKA.
CiyyaiiHast ”3MEHYUBOCTb.

Cpennue uncioBoro Habopa.

Cry4aiinbie COOBITHSI.
BeposTHOCTH U 4acTOTHI.
Kiaccuueckne monenu
TEOPUU BEPOSTHOCTEM:

MOHCTA U UI'paJibHAA KOCTb

IToBTOPATH N3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

Pemiath 3a1a4M Ha IPEACTABICHUE U ONTUCAHUE
JAHHBIX C IOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemiath 3aga4uM Ha IPECTABICHHE
IPYIIIMPOBaHHBIX JAHHBIX U ONHUCAHUE CIIyYalHON
n3MeHYuBOCTU. Pemiars 3agaum Ha onpeaeneHue
YacTOTHI CIIyYailHBIX COOBITHI, 00CYKIeHUE
MIPUMEPOB CITyYalHBIX COOBITUN, MAJIOBEPOSTHBIX U
IPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITUM, UX
pOJIN B IPUPOJIE U )KU3HU YEJIOBEKA

OmnucarebHas CTaTUCTUKA.

PaccenBanne nanHbIX

Otknonenus. Jlucnepcus
YHCJIOBOTO Habopa.
CraHgapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammebl paccernBaHUs

OcBauBaThb NOHATHS: AUCIICPCHA U CTAHAAaPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATh 3TH XaPAKTCPHUCTUKU
AJIs1 OITMCaHUS paCCCBAHWA JaHHBIX.

BBIIIBI/II‘aTL THNOTE3hI 00 OTCYTCTBUH WJIN HAJIMINHU
CBA3HU 110 JUarpaMmMaM paCcCCHBaHU:].

CTpouthb quarpamMMbl pacCEMBaHMS MO UMEIOIINMCS
JTAHHBIM, B TOM YHCJIE C TOMOIIBI0 KOMIIBIOTEpA
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MuoxxecTBa

MHO0ecTBO, TOJIMHOKECTBO.
Onepanun

OcBauBaTh NOHSITHSA: MHOXXCCTBO, 3JICMCHT
MHOXECTBA, IIOAMHOXKCCTBO.

HaJ MHOY>KECTBAMM:
00BeIMHCHHE,
nepeceueHre, JOMOJHEHHE.
CaolicTBa onepani HaJ
MHOKECTBaMH:
ePEMECTUTEIBHOE,
CoYeTaTeNIbHOE,
pacrpeeTuTeIbHOE,
BKIItOUeHMs. ['padudeckoe
IIPEICTABIICHUE MHOKECTB

BbInOJHATH OnepanMu HaJl MHOKECTBAMMU:
00BbEIMHEHNE, IEPECEUCHNUE, TOIIOJTHEHHE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEINIBHOE,
COYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnoab3oBarh rpadguueckoe npeacTaBIeHue
MHOYKECTB IIPU ONMCAHUU PEAIbHBIX IPOLIECCOB U
SBJICHHU, IPU PEILIEHUU 33]1a4 U3 APYTHX y4eOHbIX
IIPEAMETOB U KYpCOB
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BeposiTHOCTB CitydallHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crny4aiinble COOBITHSI.
braronpusrcrByromue
AJIeMEHTapHbBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITEl ¢ PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUAMH.

Crny4daliHbIN BBIOOD.
[IpakTuueckas pabora

«OnBITEL C
PaBHOBO3MOHBIMU
3JIEMEHTAPHBIMU
COOBITHAMMY

OcBauBaTh NOHATHSA: JIEMEHTAPHOE COOBITHE,
CIIy4JaitHO€ COOBITHE KaK COBOKYITHOCTD
OJIaroMPUATCTBYIOIMINUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXKHBIC DJIEMEHTAPHBIE COOBITHSI.
PemaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHM MO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI
CIIy4alHOTO OIIBITA.

Pemarp 3ag1a4u Ha BEIYUCIICHUE

BEPOSTHOCTEH COOBITHH B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJI€ C IIOMOIIBIO
kommbtoTepa. [IpoBoAUTHL M U3y4YaTh ONBITHI

C paBHOBO3MOJKHBIMHU 3JICMCHTAPHBIMHA COOBITHSIMU

(C ICTI0JIB30BAaHMEM MOHET, UTPATIbHBIX KOCTEH, IPYyTUX
MoOJIesIel) B X0/1€ MPAKTUIECKOU paboThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YYCJIOM BEPUIMH U YHACIOM
pebep. [IpaBuio yMHOKEHHUS

OcBauBaTh NOHATHA: IEPEBO Kak rpad 6e3 1ukIa,
BHCSYas BEpIIMHA (JUCT), BETBb JI€pEBA, IyTh B
JIepeBE, TMaMETp JIEPEBA.

HN3yuyarh cBOMCTBA JIcpEBA: CYIIECTBOBAHUE BUCSYEH
BEPILIMHBI, EAUHCTBEHHOCTD ITyTH MEXKIY IBYMS
BEpUIMHAMHU, CBS3b MEXK]y YACIOM BEPIINH U YUCIOM
pebep.

Pemiath 3a1a4M Ha MOMCK U IEPEUMCIIEHUE TTyTEN

B JIepeBe, OTpeIeNICHUE YUCIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIEpEBa, B TOM UHUCIIE C
MPUMEHEHUEM ITPaBUIIA YMHOKEHUS

CydaitHbie cOOBITHS

[IpoTHUBOIIOI0KHOE COOBITHE.
Hwnarpamma Ounepa.
OObenMHEeHNE U TIepeceyeHre
coObIThil. HecoBmecTHbIE
coObITus. Dopmyna
CJIO’KEHUS BEPOSTHOCTEN.
IIpaBuiio yMHOXEHUS
BEPOSITHOCTEM.

Y cii0BHast BEPOSTHOCTb.
HesaBucumebie coObITHS.
IIpencrasnenue

OcBanBaTh MOHATHS: B3AMMHO ITPOTHBOIIOJIOKHBIE
COOBITHS, OTIEpallUK HaJT COOBITUSIMH, OOBCTUHEHNUE U
nepecevyeHne CoObITUM, AuarpaMmma Jitsiepa
(Diinmepa—BeHHa), COBMECTHBIC M1 HECOBMECTHBIC
COOBITHSL.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHHUS
JBYX COOBITHI ((DOPMYJIBI CTIOKEHUS BEPOSTHOCTEH ).
PemaTh 3agaum, B TOM YHCJIC TCKCTOBBIC 33J1a4U

Ha OTpe/elIeHIEe BEPOATHOCTEN O0BEUHEHUS U
repeceyeHust COOBITUHN ¢ TTOMOIIIBIO YHUCITIOBOM
npsAMOii, Tuarpamm Disepa, GopMyIibl CIIOKEHUS
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CIIy9aifHOTO DKCTIICPUMEHTa B
BUJIC JiepeBa

BEPOSTHOCTEM.

OcBauBaTh  NOHATHSI:  NPABWIO  YMHOXXEHHUS
BEPOSITHOCTEM, YCJIOBHASI BEPOSTHOCTb, HE3aBUCHUMBIE
COOBITHS IEPEBO CIIYyYalHOTO OIbITA.

N3yuaTh cBolcTBa (ONpeesieHNs]) He3aBUCUMBIX
COOBITHI.

PemiaTes 3aga4m Ha onpeeIeHUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemiaTh 3aga4u Ha TOUCK BEPOATHOCTEN, B TOM YHUCIIE
YCJIOBHBIX, C HCTIOJIb30BAHUEM JE€PEBA CIIyYAHOTO
OITLITA
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O60061menue,
cHCTEMaTH3aIs 3HaHUIH

[IpeacraBienue naHHbIX.
OnucarenbHas CTaTUCTHKA.
I'padrl. BepostHOCTh
CIIy4ailHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKH

IToBTOPATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY
3HaHUMU.

PemaTe 3a1a4M Ha NPEICTABICHUE U ONMCAHKE
JTAHHBIX C IOMOIIBIO U3YYECHHBIX XapaKTEPUCTHK.
Pemats 3anauu ¢ npumenenueM rpados. Pemartp
3aa4M HA HAXOKJICHUE BEPOSITHOCTH CIy4alHOTO
COOBITHS TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH,
B TOM YHCJIE€ B OIIBITAX C PAaBHOBO3MOKHBIMU
AJIeMEeHTapHbIMU cOObITUSIMU. PemiaTe 3agaum Ha
HAaXO0XKJEHUE BEPOSITHOCTEN OObEIMHEHUS U
NepecevyeHus COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM I'paUUECKUX MPEACTABICHUN U
JIepeBa CIy4alHOro OIbITa.

Pemarts 3agaum Ha niepeyucieHne KOMOUHAIUN
(4Mcna mepecTaHOBOK, YUCia COYETaHU ),

Ha HaXO0JICHUE BEPOSITHOCTEN COOBITHI C
MIPUMECHEHHUEM KOMOMHATOPUKH, B TOM YHUCIIC
C UCTOJIb30BaHUEM TpeyrojbHuka [lackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME
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OcHOBHOE coJepKaHHe

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

8 Kjacca

OnucarenbHas CTAaTUCTUKA.
Onepauuu HaJ COOBITUSMU.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena KonuuectBo
(Temsl) Kypca 4acoB
[loBTOpEHME Kypca 4 [IpeacraBieHue 1aHHBIX. IoBTOPSATH H3yUYEHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.
Pemats 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JTaHHBIX.

Pemath 3ag1aum Ha HaX0XK/IEHUE BEPOSTHOCTEN
00bEIMHEHNS U TIEPECEUCHHS COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadUueCKUX
MPECTABICHUN U JEPEBA CIYYAHOTO OIBITA.
PemaTh 3agaum Ha IEpEYUCIICHUE

KOMOUWHAIUi (dnciia IepecTaHOBOK, YUCTa
coYeTaHui), Ha HAXOXKJECHUE BEPOSITHOCTEH
COOBITHI C MPUMEHEHHEM KOMOUHATOPHKH, B

TOM YHCJIE€ C MCMOJIb30BAHUEM TPEYTOIbHUKA
[Tackans
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DJeMEeHTHI KOM6I/IHaT0pI/IKI/I

IIepecranoBku. @akTopuall.
Coueranus " YUCIIO0
coueranul. TpeyrosbHUK
[Tackana.  Ilpaktnueckas
pabora «Bpruncienue
BEPOSATHOCTEN c
HCIIOJIb30BAaHNUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUEHHAs mapa, TPoika 0ObEKTOB,
IEPECTaHOBKA, (paKTOpUa YUCIIA, COUETAaHHUE, YUCIIO
codeTaHuM, TpeyroubHuk [lackais.

PemaTe 3a1a4M Ha IEPEYUCIICHUE

YHOPSIIOYEHHBIX AP, TPOEK, IIEPEUNCICHHE
NIEPECTAHOBOK W COYETAHMM JJIEMEHTOB Pa3JINYHBIX
MHOYECTB.

KOMOWHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJIUL»

PemiaTh 3ag1a4m Ha NPUMEHEHUE YUCIIA COYCTAHUI

B anreOpe (COKpallleHHOE YMHOXKEHHE, OMHOM
Hprotona).

Pemiath, nmpuMeHsia KOMOWHATOPHKY, 3aJadyd  Ha
BBIYHCIICHUE BEPOSATHOCTEH, B TOM YHUCJIE C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B X0 MPAKTHIECKOM pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOSTHOCTb. CllydaiiHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
IyTU OKPYKHOCTH

OcBauBaTh NOHATHE T€OMETPUUECKOM
BEPOATHOCTU. PemiaTh 3aja4m Ha HaxXOXACHUE
BEPOSITHOCTEW B OMBITAX, PEICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYIOJIbHMKA, Kpyra, OTpe3Ka Wi IyTH
OKPY’KHOCTH, YACIIOBOT'O MIPOMEKYTKA
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HcnpiTanus bepryinu

Ucnertanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUN
110 IEPBOTO ycHexa.
Hcnbiranus beprymnu.
BepositHOCTH COOBITHI B
CEpHUH UCITBITAHUI
bepnymm. [Ipaktnueckas
pabota «McnbeiTanus

bepnymm»

OcBauBaTh NOHATHS . UCIILITAHHE,
AJIEMEHTAapHOE COOBITHE B UCIIBITAaHUU (YCTIEX U
HeyJaya), cepusi UICIILITAHUM, HACTYIUJICHUE
MepBOro ycrexa (Heygauu), Cepusi UICIIBITAaHUI
bepuymu. Pemath 3a1aum Ha HaXO0XKJICHUE
BEPOSTHOCTEH COOBITHI B CEpUU UCTIBITAHUH 10
IIEPBOIO yCIieXa, B TOM YHUCJIE C IPUMECHEHUEM
(dhopMyJIbl CyMMBI TEOMETPUYECKON MTPOTPECCUH.
Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSATHOCTEN
AJIEMEHTAPHBIX COOBITUH B CEpUU UCTIBITAHUI
bepHyn, Ha HaXOXKIEHUE BEPOSITHOCTH
OIPEJICJIEHHOTO YHCJIa YCIIEXOB B CEPUM UCTIBITAHUI
bepnymm.

N3yuyats B X0/1€ NPaKTH4YeCKOM padoThI,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUI
bepnynimn
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Crny4daitHas BeJIMYMHA

CrnyyaiiHasg BeIM4MHA U
pacrpeneneHue
BEPOSITHOCTEM.
MareMaTuyeckoe 0XKUJaHNE
Y IUCIIEPCUS CIIyYaANHOU
BeJMYMHEL. [Ipumepsr
MAaTEMATUYECKOTO OXKUJIAHUS
KaK TEOPETHYECKOr0
CpPEIHEr0 3HAYCHHUS
BEJIMYUHBI.

[TonsiTe o 3aKkoHE OOIBIINX
yucein. M3mepenue
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[ppuMeHeHune 3akoHa
OOJIBIIIUX YUCET

OCBOUTH MOHATHA: CIIy4aliHasi BETUYMHA, 3HAUCHUE
CJIy4allHOM BEJIMYMUHBI, PACIIpEICIICHUE
BEPOSTHOCTEM.

N3y4yars 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYaHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS B
KypCe CTaTUCTHKHU ), MOJEIBHBIX CITy4ailHBIX
BEJIMYMH, CBSA3aHHBIX CO CIIyYalHBIMU OINBITAMU
(OpocaHue MOHETBI, UTPAIBHOU KOCTH, CO
CIIy4ailHbIM BBIOOPOM U T. II.).

OcBauBaTh NOHATHUS: MATEMATHYECKOE OKHUIAHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIIyYalHOW BEJIUYUHBI KaK
aHaJIOT IUCTIEPCUU YUCIIOBOTO Habopa.

PemiaTh 3aga4m Ha BEIYUCIICHUE
MAaTEMATUYECKOTO OKUJAHNS U JUCTIEPCUN
JUCKPETHOM CIIy4ailHOM BEJIMYMHBI 110 33 IAHHOMY
pacrpeneseHrIo, B TOM YHCIIE 3a1a4, CBA3aHHBIX CO
CTPaxOBaHUEM U JIOTEPESIMHU.

3HAKOMHTBHCS C MATEMAaTUYECKUM OXKHUJAAHUEM M
JACTIEPCUEN HEKOTOPBIX pacIpelesIeHUl, B TOM
YUCJIC PACPEACIICHUS CIIy4YaliHON BEJIMYNHBI
«UYMCIIO0 YCIEXOB» B CEPUM UCIIbITAaHUN bepHyrum.
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M3yuyaTh 4acTOTy COOBITHS B TIOBTOPSFOIIMXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJIINYHHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbIIUX yncen (B popme
bepuymnnun): mpu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

PemaTh 3a1aum Ha H3MEPEHUE BEPOSITHOCTEH C
MTOMOIIIBIO YaCTOT.

OOcyxaaTb poJib 3aKOHA OOJBIIMX YHUCET B
000CHOBaHUM YAaCTOTHOTO METOJIa M3MEpPEHUS
BEPOSITHOCTEM.

OO0cyxaaTh 3aKOH OOJIBIIIUX YHUCEN KaK MPOsBICHUE
CTaTUCTUYECKON YCTOMYUBOCTH B U3MEHUYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIINX YKCET B IPUPOJAE U
B )KHU3HH YEJIOBEKa

O0600111eH1E, KOHTPOJIb

10

[IpencraBienne JaHHBIX.
OmnwucarenbHast CTaTUCTHUKA.
BeposTHOCTB CiydaitHOTO
CcOOBITHS. DIEMEHTHI
KoMOuHaTopuku. CiryuaiiHble
BEJIMUMHBI U pacrpeeieHus

IToBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
3HaAHUM.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OTIMCAHUE
JTaHHBIX.

Pemarp 3aga4u Ha HAXO0KIACHUE BEPOATHOCTEU
COOBITHH, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMHU
COOBITUSIMU, BEPOSTHOCTEN 0ObEIUHEHUS U
nepeceueHusi COOBITHI, BEIYUCIISATH BEPOSITHOCTH B
OIBITAX C CEPUSIMHU CIIyYaUHBIX UCTIBITAHUN
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OBHIEE KOJIMYECTBO
YACOB 13(0)
[TPOI'PAMME

34
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HNEPEYEHD (KOJUP®UKATOP) PACIHPEJAEJEHHBIX IO KJIACCAM
IMMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT' O
OBIIET'O OBPA3OBAHUS U DJIEMEHTOB COJIEP) KAHUS

ITO MATEMATHUKE

B denepanbHBIX M pEeTMOHANBHBIX MPOIEIYypax OIEHKH KadecTBa OOpa30BaHUs
UCIIOJIB3YETCSl TIePeUeHb (KOAM(PUKATOP) pACTIPECICHHBIX IO KJaccaM TPOBEPSEMBIX
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOH 00pa30oBaTEIbHOW IMPOTPaMMBI
OCHOBHOTI'O 00IIET0 00pa30BaHUsI U JIEMEHTOB COJICPKAHUS IO MAaTEMATHKE.

5 KJIACC IIpoBepsiemble TPeOOBAHUSA K pPe3y/abTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaAMMBbI

Kon IIpoBepsieMble MpeAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pe3yibTara

1 Ywucna v BBIYUCICHUS

[lonumaTe W TPaBUWIBHO YNOTPEOJATH TEPMHHBI, CBS3aHHBIE C
HaTypaJbHBIMU YUCIaMU, OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU

1.1

CpaBHI/IBaTB U ynopsagoduBaTb HaTypaJbHBIC 4YHKCJId, CPABHUBATL B

1.2 MPOCTEUIIUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE IpoOU

COoOTHOCUTHh TOUYKY Ha KOOPJWHATHOM (YMCIIOBOM) TpsIMON C
1.3 COOTBETCTBYIOILIMM €M YMCIIOM U H300pakaTh HaTypajlbHbIE YHUCIIA
TOYKaMU Ha KOOPJAMHATHOM (YUCIOBOM) IPSIMOiA

BreImoaaaTh apI/I(l)MeTI/I‘ICCKI/IC HeﬁCTBHH C HaTypaJbHbIMH YUCJIaMH, C

1.4 OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILINX CITydasix
1.5 BBINTONHATE NPOBEPKY, NPUKUAKY PE3YJIbTaTa BEIYMCICHUN
1.6 OKpyrasTh HaTypaJbHbIE YHCIIA
2 Penrenue TekcTOBBIX 3a1a4
)1 Pemmath TekcToBBIC 3a/1a4K apU(PMETHUECKUM CITIOCOOOM U C MOMOILBIO

OpraHU30BaAHHOI'0 KOHCYHOI'O Hepe6opa BCCX BO3MOXHBIX BApHAaHTOB
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Pematsp 3agadyu, coacpiKalume 3aBUCHUMOCTH, CBA3bIBAIOIIHNEC

2.2 BEJIMYMHBI: CKOPOCTb, BpPEMs, pACCTOSHHE, LIE€HA, KOJHUYECTBO,
CTOMMOCTb
Hcnonp30BaTh KpaTKUE 3allUCH, CXEMBbI, TaOJUIbI, 0003HAYEHUS MIPU
2.3 pELIeHUH 3a1a4
[Tonb30BaTbCA OCHOBHBIMU €IWHULAMU HM3MEPEHUS: LIEHBI, MacChl,
2.4 paccTOsiHUS, BPEMEHH, CKOPOCTH, BbIpaXaTb OJHHU EOUHUIIBI
BEJIMYMHBI YEPE3 IPYTHE
W3BnekaTh, aHaIU3UpPOBaTh, OLICHUBATh HWH(OPMAIHIO,
) MPEICTABICHHYIO B Tabnuie, Ha  CTOJOYaTOn
D IyarpaMMe, HHTEPIPETUPOBATH IIPEACTABICHHBIE JaHHbIE,
UCITI0JIb30BAaTh JaHHbIE MTPU PEILIEHUH 33]1a4
3 H
arJisiiHas FeOMeTpus
3 [Tonb30BaTbCAd TEOMETPUYECKUMHM IOHATHUSAMM: TOYKa, IpsmMasd,
1 OTpE30K, JIy4, YT0JI, MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT
[TpuBoauTh mpuUMepbl OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIOLIUX
3.2 (bopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD
Hcnonb30oBaTh TEPMHUHOJOTHIO, CBA3aHHYIO C yrjaMu: BepIIMHA
3.3 CTOpPOHA; C MHOTOYTOJIbHUKaMH: yToJI, BEPIIMHA, CTOPOHA, INarOHaJIb;
C OKPY’KHOCTBIO: PaInyC, TUAMETP, LIEHTP
N300paxxkaTh U3y4yEHHbIE T€OMETpUUECKUEe (GUTYpbl HA HETMHOBAHHOMN
3.4 U KJIeTYaTol OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU
Haxonute [UIMHBI OTPE3KOB HEIMOCPEICTBEHHBIM HW3MEPEHHEM C
35 MOMOILBIO JIMHENKH, CTPOUTH OTPE3KW 3aJaHHOW [JIMHBI; CTPOUTH
OKpY>KHOCTb 33JaHHOTO pajguyca
36 Hcrnonb30BaTh CBOMCTBA CTOPOH M YIJIOB IIPSIMOYTOJIbHHUKA, KBaJpaTa
' JUISL X TTOCTPOEHUS, BBIYMCIICHUS IJIOIIAN U IEPUMETPA
Boluncnsate nepuMerp W IUIONIAAb KBajpaTa, MNPSMOYTOJIbHHKA,
3.7 ¢buryp, COCTaBIEHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4ucie (Guryp,
M300pakKeHHBIX Ha KJIeT4yaTo Oymare
38 [Tonb30BaTbCd OCHOBHBIMH METPUYECKUMHU E€IUHULAMU H3MEPEHUS

JJIMHBI, IJTOINAaAW; BbIpAKaTb OJHU CAWMHUIbLI BEJIUYWHEI YEPE3 APYTHUC
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Pacnio3naBaTh mapasienenuresi, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BEpIIMHA, pedpo, TpaHb, M3MEPEHUs; HAXOAUTh H3MEPEHUS

napajuienenumnena, kyoa

Beraucnasate  o0bemM  ky0a, mapajuienenuriena 1o - 3aJaHHBIM
3.10 U3MEPEHHSIM, TTOJIB30BAaThCS SIMHUIIAMH U3MEPEHUST 00heMa

Pemats HecnoXkHBIE 3a7]a4l HA U3MEPEHUE T€OMETPUUECCKUX BEIMYUH
311 B MIPAKTUYECKUX CUTYAIHIX

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUS

Kon [IpoBepsieMblil 2JIIEMEHT COJIEPKAHUS
1 HarypanbHubie yncna v Hyb
11 Harypanenoe uucno. Pan Harypanbbix umcen. Ywucio 0. M300paxenue
' HaTypaJbHBIX YUCE TOYKAMU Ha KOOPJIUHATHOM (YUCIIOBOM) MPSIMOI
19 [Tosunmnonnas cucrema cuucieHus. Pumckas nymepauus. Jlecarnunas
' CHCTEMA CUHCIICHUSA
13 CpaBHeHHE HATYpaJIbHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
' OkpyriieHuEe HaTypalbHBIX YUCET
CnoxeHue, BBIUATAHUE, YMHOKEHUE W JEJIEHWE HATypaJbHbIX YHCEN.
14 CBOWCTBO HYJISI IPU CIIOKEHUM, CBOMCTBA HYJISL M €IMHULIBI IPU YMHOKECHUU.
' IlepemecTUTEIPHOE W COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS H
YMHOXKEHHSI, pacIipeIeIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHUS
L5 Ucnonb3oBanue OyKB AJis1 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aTUCH
' CBOMCTB apU(pMETUUYECKUX ACHUCTBUI
Jlenurenn W KpaTHblE 4YMCIA, PA3JIOKEHUE Ha MHOXxuUTenu. IIpocteie u
1.6 coctaBHble uucia. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenmenue ¢
OCTaTKOM
17 CreneHb ¢ HaTypajdbHBIM I[IOKa3aTeNleM. 3allldCh YHWCIA B BUNIE CYMMBI
' Pa3psAOHBIX CIAraeMbIX
HucnoBoe BbIpakeHHE. BpluncieHHe 3HAYEHWM YHUCIOBBIX BBIPAXKEHUN,
18 MOPSIAOK  BBINIOJHEHUSA JeUCTBUU. VICIIONb30BaHWE TIPU  BBIYMCICHUAX
' MEPEMECTUTEIBHOTO M COYETATEIBbHOTO CBOMCTB (3aKOHOB) CIOKEHUSI U
YMHOKEHUS, pacOpeACIUTEIbHOTO CBOMCTBA YMHOKEHHUS
2 Hpobu
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IIpencraBaenne o aApoOuM Kak crnoco0e 3amucu  4YacTH BEJIUYHUHBL.
OO6bikHOBeHHBIE poOu. [IpaBusbHBIC U HEMpPaBWIbHBIE IpoOu. CMmelIanHas

21 Ipo0Ob, MpeCcTaBlIeHHEe CMEIIaHHOW Ipo0H B BUJE HENMPABUIHLHOU IpOOH U
BbIJICJICHUE 1I€JION YacTH 4YHClia U3 HeNpaBUIbHOU Apodu. M3o0pakeHue
ApoOeil ToukaMH Ha YHCIOBOW MPSIMOM

25 OcHoBHOe cBoiicTBO npodu. Coxpaimienue aApooOeit. [IpuBenenue npodu k

' HOBOMY 3HameHaTeno. CpaBHeHUE qpodeit
93 CnoxxeHre W BbIUMTAHHE JpoOed. YMHOXEHuUE | JeJeHue JpoOeH,
' B3aUMHOOOpaTHbIE 1poOu. HaxoxxieHne 4acTu LesIoro U LEJI0To MO €ro 4acTu
Hecsatuunas 3anuchk ApooOeil. IlpencraBienne necaTMYHON ApoOM B BUE

2.4 | OOBIKHOBEHHOM. M300pakeHne ecATUYHBIX ApoOel TOUKaMU Ha YUCIIOBOM
npsMoil. CpaBHEHUE AECATUYHBIX TpoOei

” 5 ApudmMernueckre IEUCTBHS C NECATUYHBIMU ApoOsiMu. OKpyrieHue

' NECATUYHBIX ApoOei
3 Peuienne TekCTOBBIX 3a/1a4
3.1 Pemienne TekcTOBBIX 3a1a4 apuMETUYECKUM CTIOCOOOM
3 Pemenue normveckux 3agad. Pemrenue 3amay nepebopoM BceX BO3MOKHBIX
' BapuaHTOB. Vcnonp30BaHue MpY PEIICHUH 33124 TAOJIHIl U CXEM
Pemienne 3amay, coaepiKaluxX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYHMHBI:
33 CKOPOCTb, BpPEMsl, PacCTOSIHME, LIEHY, KOJIMYECTBO, CTOUMOCTb. EIMHHUILIBI
' M3MEpEHUs: Macchl, 00beMa, LIEHbI, PACCTOSHUS, BpEMEHH, CKOPOCTH. CBA3b
MEXy €AUHULIAMHU U3MEPEHUS KaXKI0W BEJIMUUHBI
3.4 Pemrenne ocHOBHBIX 3a7a4 Ha IpOOH
3.5 [IpencraBieHre TaHHBIX B BUE TAOJIHII, CTOJIOYATHIX JUArpaMM
4 Harnsanas reomerpus
Harnsanele mpeacraBienuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,

4.1 OTpE30K, JIy4, yroJ, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOII.
[IpstmoM, OCTpBIN, TYNION Y Pa3BEPHYTHIA YIJIbI
JInuHa oTpe3ka, METPUYECKUE EIUHULBI JUIMHBL. [[JIMHA JIOMaHOH, IEPUMET]

4.2 | MHOTOyrojibHMKa. J3MepeHue W TIOCTPOEHUE YIJIOB C TMOMOUIBIO
TpaHCHOpTUpa

13 Harnsanele npencraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHHK,

MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOIBHUK; O paBEHCTBE (QUTYP
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4.4

N3o00paxenue ¢uryp, B TOM 4ucie Ha Kietdyaroil Oymare. Iloctpoenue
KOH(UTYypaluii U3 dYacTeil MpsMOM, OKPYKHOCTH Ha HEJIWHOBAaHHOW U
kinetdaroil  Oymare. Vcmonb3oBaHWE CBOWCTB CTOPOH W YIJIOB
IpsIMOYTOJIbHHKA, KBaJgpaTa

4.5

[Inomane MNpsAMOYroabHUKA M MHOTIOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4Hclie (UTYp, U300paKEHHBIX Ha KJIETYATOU
Oymare. EnuHuib1 usmepenus mionanm

4.6

Harnsaaeie peACTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
MPSMOYTOJIBHBIN TapaJiieienunea, Ky0, MHOTOTpaHHHMKH. 300pakeHue
MPOCTEHINIMX MHOTOIpaHHUKOB. Pa3BepTkn kyb0a W mapajuiesenurneaa.
Cozpnanue mMojienield MHOTOTpaHHUKOB (M3 Oymaru, MpoBOJIOKH, TJIACTUIIMHA
U IPYTUX MaTepHajIoB)

4.7

O0BeM TPSMOYTOJBLHOTO TMapajuieenunena, Kyoa. EnuHuiel uamMepeHus
o0BeMa

6 KJIACC

IIpoBepsiemble TPeOOBaHUA K Pe3y/JbTATAM OCBOCHHS OCHOBHOM

o0pa3oBaTeIbHOM MPOTrPaAMMBbI

Kon [IpoBepsiemble mpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO o0Opa3zoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEr0o 00pa30BaHMs
pe3yibTara
1 Yucna v BEIYUCIECHUS
3HaTh W TMOHWMATh TEPMHHBI, CBSI3aHHBIC C PA3IMYHBIMH BHIAMU
1.1 YyUcell U coco0aMM MX 3aMKCH, IEPEXOIUTh (€CJIM ITO BO3MOXKHO) OT
0JIHOM (hOPMBI 3aMUCU YUCIIA K IPYTOi
CpaBHUBaTh W YIOPSIOYMBATH II€JIbIC YHUCIIA, OOBIKHOBEHHBIE U
1.2 JECATUYHBIC IPOOH, CPaBHUBATH YKCIIa OJTHOTO U Pa3HBIX 3HAKOB
BeimonHSITE,  couyeTas  yCTHBIE W THCBMCHHBIC  NPUEMBI,
apu(pMETUIECKHE JCUCTBUS C HATyPAJbHBIMU M IEIbIMH YHCIIAMH,
1.3 OOBIKHOBEHHBIMH M JICCATHYHBIMHU JIPOOSMH, TOJOXKUTCILHBIMU H
OTPHUIIATEILHBIMH YHCTIAMU
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BoruucasaTh 3HaU€HUS YUCIIOBBIX BBIpEDKGHHfI, BBIIIOJIHATD IPUKUIKY U
OLOCHKY pPC3yJibTaTa BLI‘-IHCJ'IGHPIIZ, BBIITIOJIHATD HpCO6p&30BaHI/I}I

1.4 . .
YHUCIIOBBIX BBIPQXEHUM Ha OCHOBE CBOWCTB apHU(PMETHUYECKUX
JNEUCTBUI
L5 OxpyrasaTe uensie qucia " JECATUYHBIC apoou,
' HAXOIUTh MPUOIMKEHUS YUCEIT
COOTHOCHTB TOUKY Ha KOOPAMHATHOU MPSMO C COOTBETCTBYIOILIUM €M1
1.6 YUCJIOM M M300pa)kaTh 4YWCiIa TOYKAMU Ha KOOPAMHATHOW MPSMOMH,
HaxXOJIUTh MOAYJb YHACIIA
COOTHOCUTP TOYKY B MNOPSIMOYTOJIBHOM CHCTEME  KOOPJIHMHAT
1.7 .
C KOOpAMHATaMU 3TOM TOYKHU
18 OKpyrJsITh  1EBIE qucia 151 NECATUYHBIC npoou,
' HaXOAUTb MPUOIMKEHUS YU CET
2 YucnoBble 1 OyKBEHHBIE BHIPAKECHHUS
[ToHumaTe ¥ ynoTpeOasiTh TEPMUHBI, CBI3AHHBIE C 3AIIUCHIO CTEIEHU
21 yyciia, HaXOAWTh KBagpaT M KyO uYwWcia, BBIYUCIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM, COAEPKAIUX CTEIICHU
ITonp30BaThCA NMPU3HAKAMU ACIMMOCTH, PACKIIAIbIBATh HATYPaJIbHBIC
2.2 YHUCIIa Ha ITPOCThIE MHOKUTENH
2.3 [Tonb30BaThCs MacmITabOM, COCTABIISATh IPONOPLUU U OTHOLICHHS
Hcnonb3zoBaTh OykBbl 151 OOO3HAYEHUsS YHCEN TMPU  3aMKCH
2.4 MaTEMaTUYECKUX BBIPAKEHUM, COCTABISATh OYKBEHHBIE BBIPDAXKEHUS U
(bopMyJIbl, HAXOUTH 3HAUE€HUSI OYKBEHHBIX BBIPAKEHUIN
2.5 HaxoauTe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA
3 Pemmenue TeKCTOBBIX 3a1a4
3.1 Pemarp MHOromaroBple TEKCTOBBIE 3alauydl  apu(METHUECKUM
cnocodom
Pewars 3amaun, cBsA3aHHBIE C OTHOLIEHUEM, MPOIOPLHUOHAIBHOCTHIO
3.2 BEJIMYMH, MPOLEHTAMH, PEIlIaTh TP OCHOBHBIE 33aJayd Ha ApoOU U

ITPOLICHTHI
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3.3

Pemares 3agmaum, coaepKamue  3aBUCHMOCTH,  CBS3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pAaCCTOSHHUE, LEHY, KOJIHMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIBLHOCTD, BPEMs, 00bEM pabOTHI, UCIOJB3YS
apumMeTnyecKkue JIEHCTBUS, OLEHKY, MPHUKUAKY; MOJIb30BaThCs
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIUYNH

3.4

CocTaBnsaTh 6YKBGHHBIG BBIPAXXCHUA 110 YCJIOBHUIO 3a/ a9

3.5

W3pnekats wuH(pOpMalMIO, TPEACTaBICHHYI0O B TalOnuiax, Ha
JIMHEWHOU, cTonOuaTon 15M0’1 KPYTrOBOM auarpaMmax,
MHTEPIIPETUPOBATH MPEICTABICHHBIE JAHHBIE, NCIIOJIb30BATh JAHHBIE
IIPU PEIICHUH 337124

3.6

[TpencraBiasTs MHPOPMALIHIO C TOMOIIBIO TAOIUL, TUHEHHON U
CTOJIOUATOM AMarpaMm

HaFHHI[HaH reoMCeTpuAa

4.1

[TpuBoauTE TpHUMEPHl OOBEKTOB OKPY)KAIOIIETO MHUPA, HWMEIOLIUX
(GopMy M3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX
¢buryp, npuMepbl paBHBIX 1 CAMMETPUYHBIX (PUTYp

4.2

N300paxkatb ¢ TOMOIIBIO LUPKYJsS, JUHEHWKH, TpPaHCHOpPTUpA Ha
HEJIMHOBAaHHOW M KJIeT4aTod Oymare M3y4yeHHbIE IUIOCKHE
reoMeTpuyeckre GUrypsl 1 KOHGUTypaluu, CAMMETPUYHBIE (PUTYpPBI

4.3

[Tonb30BaThCSd TECOMETPUUYECKUMH TOHATUSIMH: PAaBEHCTBO (QUTYD,
CUMMETPHSI; UCIIOJIb30BATh TEPMUHOJIOTHIO, CBSI3aHHYIO

C CUMMETPHEN: OCb CHMMETPHH, LICHTP CUMMETPUHN

4.4

Haxoaute BEIMYMHBI YIII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTHPA,
CTPOUTH YIJIbl 3aJaHHOW BEJIWYWHBI, IOJb30BATHCS MPU PEUICHUU
3a71a4 TPaJyCHOM MEpPOM YIJIOB, pACIIO3HABATH HA YEPTE)KAX OCTPBIN,
MPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIbI

4.5

BpluncnsaTte  NIMHY — JIOMAaHOM, NEPUMETP  MHOTI'OYTOJIbHUKA,
MOJIb30BATHCA €AWHUIAMM M3MEPEHUs] UIMHBI, BBIpAXaTb OJHU
€IVHULBI U3MEPEHHUS JJIMHBI YEPE3 IPyTrue

4.6

HaxoauTp, ncnonp3ys 4epTeKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEKTY|
JIBYMsI TOYKaMH, OT TOYKH JI0 MPSMOW, JUIMHY IyTH HAa KBaJIpaTHOMU
CETKE
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4.7

Bbruncnsate miomane (Uryp, COCTaBIEHHBIX M3 IPSIMOYTOJIBHUKOB,
UCITI0JIb30BaTh pa3OMEHHUE Ha MPSIMOYTOJbHUKHM, HA paBHbIE (UTYpHI,
JNOCTpPavBaHWE JO MNPSIMOYTIOJbHUKA, II0Jb30BaThCS OCHOBHBIMU
€IMHULAMU U3MEPEHMs IUIOIAAH, BbIpAXXaTh OJHU EOUHMIIBI
U3MEPEHMS IUIOIAAN YePE3 IPYrue

4.8

Pacnio3HaBaTh Ha MOJENAX U HM300paXKECHUAX MHUPAMUIY, KOHYC,
IIIMHAP, HCIOJIB30BaTh TEPMHHOJIOTHIO: BepIIMHA, pedpo, TpaHb,
OCHOBaHHe, pa3BepTKa

4.9

N306pakarh Ha KiieT4yaTOM Oymare nMpsMOYTOJIbHBIN MapajuieIenune/

4.10

Beruncnsate  00bem IIpAMOYT'OJIBHOI'O  ITapaJuICIICIIUIICA, KY6a,
IMOJIb30BAaTbHCSA OCHOBHBIMU CIMHUITAMUA U3MCPCHU obobeMa

4.11

Pematn HecI0KHBIC 3aJ1a4M Ha HAXOXKJICHNEC I'COMCTPUICCKUX BCIIMINH
B IIPAKTHYCCKUX CUTyallUAX

IIpoBepsieMble 3JIEMEHTHI COAEPKAHUSA

Kon [IpoBepsieMblil 37IEMEHT COJIEPHKAHUSA
1 HarypanbHbie uncna
Apudmernueckre NEHCTBUS ¢ MHOTO3HAYHBIMU HATypajdbHBIMH YHUCIIAMHU.
YucroBble BBIpAXEHUS, MOPSAOK JEHCTBUM, MCHOJb30BaHUE CKOOOK.
1.1 Hcnonb30BaHuEe MPU BBIYUCIEHUAX NMEPEMECTUTEIIBHOTO U COYETATEIbHOTO
CBOMCTB CJIOKEHHUSI M YMHOXEHHS, paclpelleIMTeIbHOTO0 CBOMCTBA
YMHOKEHHS
1.2 OkpyriieHue HaTypalbHBIX YUCET
13 JlenuTenu u KpaTHBIE YUCiIa, HAMOOJIBIIUA OOITUI ACIUTEIh 1 HAUMCHBIIICE
' oO1ee kpaTHoe. [lenMMocTh CyMMBI M IPOU3BEICHMUS
14 Jlenenue ¢ octatkom
2 Hpobu
’1 OOGbIKHOBEHHasE APOOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue ApoOeH.
' CpaBHeHUe U yropsiiounBaHue apooeit
Pemenue 3aad Ha HAXOXKJICHUE YACTH OT II€JIOTO M IIEJIOTO MO €r0 YacTH.
2.2 JIpoOHOE YuCII0 KaK pe3yJIbTaT JIeJICHUS
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[IpencraBnenune npecATHYHOW JpoOM B BHUAE OOBIKHOBEHHOH ApoOu

2.3 BO3MOXHOCTH MPEJCTaBICHUSI OOBIKHOBEHHOM APOOH B BUJE NECATHUHON
Hecsatuuapie napobu W MeTpudeckas cuctemMa wmep. Apudmerndeckue
24 | JIeHCTBUS M YHUCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU M JI€CATUYHBIMU
IpoOsSMU
OtHomenne. JleneHue B JaHHOM OTHONICHWH. Macmral, MTpOmopIus.
2.5 [IpumeHeHne MponopLUid PU PELIEHUH 3a7a4
[Tonatue npoueHta. BeunciieHre NpoLEHTa OT BEJIMYKUHBI U BEJIMYUHBI 11O
26 ee MpOIEHTY. BripaxkeHne MPOLEHTOB JECATUYHBIMU ApoOsiMu. PerieHue
3a/1a4 Ha MPOIEHTHI. BbIpakeHre OTHOIICHUS BEJIMUUH B TIPOLIEHTaX
3 [TonoxuTenbHbBIE U OTPULIATEIIHHBIC YKCIIA
[TomoxurenbHblE U OoTpULaTeNbHbIE yncia. Llensie yncna. Moayne uncna,
31 reoMeTpuYecKas MHTEpIpeTaus Moayis uucia. M3o0paxkeHue ducen Ha
KOOPAMHATHOM MpsMOU. YKciioBbIe MPOMEXYTKH. CpaBHEHUE YHCEIN
ApudmMernueckre ACUCTBUS C TMOJOXKUTEIBHBIMU U OTPUIIATEIILHBIMU
3.2 qucIaMu
[IpssMoyroJibHast cucTeMa KOOpJMHAT HA MIIOCKOCTH. KOOpIMHATHI TOUKY Ha
3.3 mIockocTH, abcumcca W opauHara. [loctpoenune Touek W ¢uryp Ha
KOOPAWHATHOU MJIOCKOCTH
4 BykBeHHBIEC BBIpaKEHUS
[Ipumenenue OykB 11 3alUCH  MAaTEMaTHYECKUX BBIPAKECHUM U
npemsioxkennit.  CpolicTBa  apudmeTudeckux AeicTBUM. bBykBeHHBIE
4.1 BBIPAXKEHUSI Y YU CJIOBBIC TTOACTAHOBKHU. ByKBEeHHBIE paBEHCTBA, HAXOXK/ICHHE
HEU3BECTHOIO KOMIIOHEHTA
®opMmyibl, GopMysIbl IEPUMETPA U TUIOMAAN MPSAMOYTOIbHUKA, KBaJparTa,
4.2 oObeMa napajuiesienureaa u Kkyoa
5 Pelienue TeKCTOBBIX 3a/1a4
5.1 Pemmenne TekcTOBBIX 3a1a4 apuMETUIECKUM CTIOCOOOM
Pemenune noruveckux 3amad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
5.2

BAPUAHTOB
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Pemenue 3aJla4d, COACPIKAIIUX 3aBUCUMOCTH, CBA3ZBIBAIOIIHNX BCJIMYUHBI:
CKOpPOCTBD, BpCM:, PaCCTOAHUC, OcHa, KOJIMYCCTBO, CTOHUMOCTD,

53 | IPOU3BOJUTENLHOCTD, BpeMs, 00beM PaOOThI. ENMHHUIEI M3MEPEHH: MaCChI,
CTOMMOCTH, PACCTOSIHUS, BPEMEHHU, CKOpOCTU. CBsI3b MEXAY €AMHULIAMHU
U3MEPEHMS KaXK1011 BETMUMHbI

4 Pemenne 3amay, CBSI3aHHBIX C OTHOLIEHUEM, HPONOPLHUOHATBHOCTHIO
5. BEJIMYUH, IPOLICHTAMU; PEILICHUE OCHOBHBIX 33/1a4 Ha IPOOU U MPOLIEHTHI
- OueHka W MpUKHIKA, OKpyrieHue pe3yibrara. CocraBiieHHEe OYKBEHHBIX

' BBIPAYKEHUH I10 YCJIOBHIO 3aa4H.

[IpencraBieHre JaHHBIX C MOMOLIbI0 Tabmul u auarpamm. CrtonOuaTbie

5.6 auarpaMMbl. YTeHue KpyroBbIX JuarpaMm

6 Harnsgnas reometpus
6.1 Touka, mpsMas, OTpPE30K, JIyd, Yyrojia, JOMaHasi, MHOIOYT'OJIbHUK,

' YETBIPEXYTOJbHUK, TPEYTOIbHUK, OKPYKHOCTh, KPYT
6.9 B3auMHOE pPacnosio)K€HHE JBYX NPSIMBIX Ha IUIOCKOCTH, IapajuleIbHbIE

' MpsIMbIE, IEPIIEHIUKYIISIPHBIE TPSIMbIE
6.3 N3mepeHne paccTOSSHUN: MEXAYy ABYMS TOYKAMH, OT TOYKH JO MPSMOM,

' JUIMHA MapUIpyTa Ha KBAaJIPaTHOM CETKE

6.4 | I3sMepeHue U MOCTpOEHUE YIIIOB C MOMOIIIBIO TPAHCTIOPTUPA
Buapl TpeyrosbHUKOB: OCTPOYIOJIBHBIA, MPSIMOYTOJBHBIN, TyNOYTOJIbHBIM,

6.5 paBHOOEIPEHHBIN, PABHOCTOPOHHUH
YeTblpexyroiabHuK. I[IpAMOyroiabHUK, KBajpar: HCHOJb30BaHUE CBOMICTB

6.6 CTOPOH, YIJIOB, IUArOHAJICH
N3o00paxkenne reomMeTpuueckux (uUryp Ha HEITWHOBAHHON Oymare c

6.7 | UCIIOJIb30BAHUEM LIUPKYJIS, TUHEHKH, YTOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare

6.8 | [lepumeTp MHOrOyroJibHUKA
[lonsitue  momanu  GUrypbl, E€IUHULBI  WU3MEPEHHUS  IUIOLIAJIH.

6.9 | [IpubnmxenHoe namepeHue miomaayd GUryp, B TOM YUCIIE€ HA KBaJpPaTHOU
CEeTKE

6.10 | IIpubnmxeHHOE U3MEPEHHE ITTUHBI OKPYKHOCTH, TUIOLIAJAN Kpyra
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Cummerpus: LIEHTpaJIbHAS, oceBas " 3epKaJIbHAs.
6.11 [TocTpoeHre CUMMETPUYHBIX PUTYP
Harnsansie IIPEICTABIICHUS 0 MIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, Kyo, npusma, nupaMmuia, KOHyc, LIMJIUHAP, ap U cdepa.
6.1 N3o00paxenne  mpocTpaHCTBeHHBIX  (uryp. Ilpumepsr  pas3BepTok
' MHOTOI'PaHHHMKOB, [wmHApa W  KoHyca. Co3maHme  Mozeneu
IPOCTPAaHCTBEHHBIX QUIyp (M3 Oymaru, NpOBOJIOKHU, MJIACTHIIMHA U IPYTHX
MaTepHuaioB)
6.13 [Tonstue obbeMa, enuHULBl U3MepeHus: oobema. OObEM MPSMOYTOJIBHOTO
' napauienenuneaa, Kyoa
7 KJIIACC IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOCHHMS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMBbI
Kon IIpoBepsieMbie MPeAMETHBIE PE3YIBTATHI OCBOCHUS OCHOBHOM
IPOBEPSEMOIO o0pa30BaTebHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30oBaHMUs
pe3ynbTaTa
1 Uuca v BBIYUCIICHHUS
BelmonHsTh, coyeTass  yCTHbIE W INHCbMEHHBIE  IPUEMBI,
1.1 .
apupMeTHYecKue AECTBUS C PAllMOHATbHBIMU YHCIIAMU
Haxonute  3Ha4eHWs  YMUCIOBBIX  BBIPAKEHHUW,  IPUMEHATH
1.2 pa3zHOOOpa3HbIe CIOCOOBI U TPUEMBI BEIYMCIICHUS 3HAYEHUN IPOOHBIX
BBIPKEHUI, COIEpKAIINX OOBIKHOBEHHBIE U AECITUUYHbBIE APOOU
[lepexoguTe OT OXHOM (OpPMBI 3alMUMCH 4YHCENl K Apyrou
(mpeoOpa3oBbIBaTh  JACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JIECATHYHYI, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAIBHBIEC YUCTIA
1.5 OKpyrasaTh yucna
BBINTONHATE MPUKUAKY W OLIEHKY pe3yJbTaTa BBIYHMCIECHUMN, OLICHKY
1.6 3HAQYEHUH YMCIIOBBIX BBIPAKECHUN. BBINOIHATL N1ENCTBUS
CO CTEINEHSAMHM C HaTyPAJIbHBIMU NTOKA3aTeISIMH
[TpuMeHsATh MPU3HAKH IETMMOCTH, Pa3JIOKEHUE HA MHOKUTEIH
L7 HATypaJbHbIX YUCEI
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Pemate  IIpakTUMKO-OPMEHTUPOBAHHBIE  3aJa4M, CBA3AHHBIE C
OTHOILLIEHHEM BEJINYVH, IIPONOPLHOHAIBHOCTBIO BEJINYVH,

1.8 MPOLICHTAMH, WHTEPIPETUPOBATH PE3YyJIbTAThl PEUICHUS 3a0ad C
YYETOM OTPAHUYECHHM, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB

2 AnreOpanyeckre BbIpaKEHHS
Hcnonb3oBaTh anreOpanyeckyld TEPMHUHOJOTHMIO M CHUMBOJIHKY,
2.1 NPUMEHSATH €€ B MTPOLIECCE OCBOEHUS yUeOHOTO MaTepHraia
99 Haxonuth 3HaueHHss OyKBEHHBIX BBIpAXKEHUUN npu
' 3aJJaHHBIX 3HAYCHUSIX IEPEMEHHBIX
23 BrinonHaTh npeoOpa3oBaHUsl IIEJOTO BBIPAKEHHS B MHOTOYJIECH
' MPUBEIACHUEM TTOJIOOHBIX CJIAraeMbIX, PACKPHITUEM CKOOOK
BpImonHATE yMHOXKEHUE OJTHOYJICHA HA MHOTOWIEH U MHOTOYJIEHA Ha

2.4 MHOTOYJICH, NPUMEHATh (OpMysbl KBajpaTa CyMMbl U KBajpara
pa3HoOCTH
OcCy1eCcTBIATh Pa3JIOKEHNE MHOTOWICHOB HA MHOKUATEIIN C TOMOIIBIO

2.5 BBIHECEHUS 32 CKOOKH OOIIIET0 MHOKUTETIS, TPYTIITUPOBKH CJIaraeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKECHHUS

26 [IpumensaTh mpeoOpa3oBaHrs MHOTOWICHOB JIJIsl PEIICHUST Pa3TUYHBIX

' 3a71a4 U3 MaT€MaTUKU, CMEXHBIX IPEAMETOB, U3 PEAIIBHOM ITPAKTUKU

27 Hcnonb30BaTh CBOMCTBA CTENEHEHW C HATYPAIbHBIMU IOKAa3aTEIsIMU

' IUIs IpeoOpa3oBaHusT BRIPAKCHHIMA
3 YpaBHEHUS 1 HEPABEHCTBA
Pemate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSSA

3.1 IIpaBUJIa NIEPEXOJIA OT UCXOAHOTO YPABHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsATh, ABISAETCS JIU YUCIO KOPHEM YPABHEHUS

3.2 [IpumensaTy rpaduveckue METONbl TMPU PEHICHUH  JWHEHWHBIX
YPaBHEHUU U UX CUCTEM

33 [TonObupaTh IpUMEpPHI Tap YUCE]I, SBJISIIOIIUXCS PEIICHUEM JTUHEHHOTO

YpaBHCHUA C IBYMS IICPCMCHHBIMHA

159



denepanpHas padboyas mporpamma | Matematuka. 5—9 kimaccel (6a30BbIi YPOBEHB)

CtpouTh B KOOPJUHATHOM MIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS

3.4 C IBYMsI IIEPEMEHHBIMU; NOJIB3YSCh IPapuKOM, IPUBOIUTEH IPUMEPDI
peleHus: ypaBHEHUs
35 Pemarb cuctemMspl JBYX JIMHEWHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMH,
' B TOM YHCJIE TpapUUECKU
CocTaBnaTh U peniath JIMHEHHOE YpaBHEHHUE WIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 10 YCIOBHUIO 33J1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJIa4M MOJY4YCHHBIN pe3ynbTat
4 Koopaunate! u rpaduxu. OyHKIuu
N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIWE
4.1 3aJaHHBIM KOOpJWHATaM, Jy4Yd, OTPE3KHU, WHTEPBAJBI, 3alHCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
49 OTmeuaTh B KOOPAMHATHOMN MIOCKOCTH TOYKH MO 3a/IaHHBIM
' KOOpIMHATaM
43 Crpoutsb rpaguku TuHEHHBIX QyHKIUH. CTpouTh rpaduk QyHKIUU y
' = x|
OmnuceiBaTh C MOMOILIBIO (PYHKUNUNH H3BECTHBIE 3aBUCHUMOCTH MEXKIY
4.4 BEJIMUYMHAMHU: CKOPOCTh, BpEMs, PpACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTE, BpeMsi, 00bEM padOThI
4.5 Haxonuth 3HaueHHne PyHKIIMU 1O 3HAUEHHIO €€ apryMeHTa
[lonumaTe rpaduueckuii cnocod® MNpeACcTaBICHUS U aHAINA3Q
4.6 uH(bOpMaIy, U3BJIEKaTh U HHTEPIPETUPOBATH HHPOPMALUIO
13 rpauKoOB peagbHbIX MPOIIECCOB U 3aBUCUMOCTEN
5 BeposTHOCTB U cTaTUCTHKA
Yurate uHopmMalnio, NpeACcTaBICHHYIO B TabIuIax, Ha AUarpaMmmax,
5.1 IPEJICTaBISATh JaHHbIE B BUJE TaOIMII, CTPOUTH TUArPaMMBI
(cTronbukoBbIe (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
) OnuceiBaTh W HUHTEPIPETUPOBATh PEAIbHBIC YHCIOBHIE JIaHHBIE,
. MIPE/ICTaBJICHHBIE B TAOJIMIIAX, HA TUarpaMmax, rpadukax
Wcnonp3oBaTh  JUIsl ONUCAHMS  JTaHHBIX CTaTHUCTUYECKUE
5.3 XapaKTePUCTHKU: CpeaHee apupMeTHIecKoe, MeInaHa, HanOoJbIIIee U

HaMMCHBIICC 3HAUCHM A, pa3Max
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5.4

MMeTh npeacraBieHue O Ciyd4aiHOM H3MEHYMBOCTH Ha IpUMeEpax ILeH,
¢uznyecKux BETUYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, WMEThb
IIPEACTABICHUE O CTATUCTUYECKON YCTOMYNBOCTH

['eomeTpus

6.1

Pacno3HaBaTh M3ydeHHbIE T€OMETpUUYECKUE (DUTYPBI, ONPEIEIATh UX
B3aMIMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETpPHYECKHE (UTYPHI,
BBINOJIHATh YEPTEXKHU IO YCIOBUIO 3ahaud. M3mepsarh NUHEWHbIE U
YIJIOBBIE BEJIMYMHBI. PemaTe 3a1a4i Ha BBIYMCIICHHE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB

6.2

I[eﬂaTB FPY6YIO OLCHKY JIMHEWHBIX U YIJIOBBIX BCIMYHH IIPCIMCETOB B
peaHBHOﬁ KU3HHU, PAa3MCPOB IIPUPOIHBIX 00BekTOB. Pa3nuaTs

Pa3MECPBI 3TUX 00BEKTOB IO MMOPAIKY BCIMINHBI

6.3

CTpouTh yepTeXRU K T€OMETPUYECKUM 3a/1a49aM

6.4

Ilonp30BaThCs IPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCII0JIB30BATh
MPU3HAKH U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUN
3a7a4

6.5

HpOBOIIHTB JJOT'MYCCKHC PACCYIKACHUA C HCIIOJIb30BaAaHHCM
IrCOMCTPHUUCCKHUX TCOPCM

6.6

[Tons30BaThCs IIPU3HAKAMH PaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIMAaHbI, MPOBEACHHON K TMIIOTEHY3€
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3a0a4

6.7

OnpenensaTe napajuieabHOCTh MPSAMBIX C ITOMOUIBIO YTIIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekymas. OnpeaensaTb NapayuiebHOCTh MPSMBIX C
ITIOMOIIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM J0 TOYEK
IPYrou mpsMoun

6.8

Pemrats 3ayiaun Ha kierdaroi Oymare

6.9

[IpoBOANTH BBIYMCICHUS W HAXOAUTh YHUCIOBbIE W OyKBEHHBIE
3HAQYEHHS] YIJOB B TE€OMETPUUYECKUX 3aJadyax C HCIOJIb30BAHUEM
CyMMBbI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbLHUKOB, CBOMCTB YIJIOB,
0oOpa30BaHHBIX MPU TEPECEUCHUM [BYX MMApPaJUICIbHBIX MPSIMBIX
cekyllen. Pemare npakTuueckre 3aaund Ha HaX0XKIECHUE YIII0B

6.10

Bianerp TNOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OTpeeNsTh OUCCEeKTPUCY YIJIa U CEePeAMHHBIN TMEePHNEHAUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTA TOUYEK
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6.11

@opMyIUpOBaTh ONPEACIICHUS OKPYKHOCTH W Kpyra, XOpIbl H
IUMaMeTpa OKpPYXHOCTH, IIOJIb30BaThCA HUX CBOMCTBAMHU. YMETh
MPUMEHSITh 3T CBOMCTBA MIPU PEILICHUU 33724

6.12

Biaserb MOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh ee IeHTp. llomp3oBaThcsi (hakTamMu O TOM, YTO
OHMCCEKTPUCHI YTIIOB TPEYrOJbHUKA EPECEKAIOTCSA B OJHOM TOUKE, U O
TOM, YTO CEPEJIMHHBIC MEPIICHANKYIISIPI K CTOPOHAM

TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Brnanets mNOHATHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BATHCS
TEOpEeMO O TEPHEeHAUKYJISIPHOCTH KacaTeIbHOM U  paauyca,
MPOBEJIEHHOTO K TOUKE KacaHus

6.14

ITonp30BaThCS HpOCTCﬁIHHMH IrCOMCTPUYCCKUMHU HCPABCHCTBAMU,
IIOHMMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHUSA C IIOMOILIBIO
LHUPKYJIS U JTMHEUKU

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUSA

Kon [IpoBepsieMblii JIEMEHT COJEPHKAHUSA
1 Uucna v BEIYMCICHUS
Jpobu 0OBIKHOBEHHBIC W JECSITHUHBIE, TIEPEXO OT OJHON (HOPMBI 3aMUCH
1.1 npoOeit k npyroi. [loHATHE palMOHAIBHOTO YMCIIA, 3alUCh, CPAaBHEHHUE,
YHOPSAIOYMBAHUE PAIIMOHATBHBIX YHCEI
ApudmMernueckue qeHCTBUA C pallMOHATBLHBIMY yuciIamMu. Pemenue 3anay u3
1.2 peanbHOM MPAKTUKHU Ha YacTH, HA APOOH
13 CreneHb ¢ HaTypadbHBIM TIOKa3aTelieM: OMpeleieHHne, MpeoOpa3oBaHMe
' BBIPOKCHHI HA OCHOBE OTPEICIICHHUSI, 3aITUCh OOJBIITNX YUCEN
14 [TporeHTHl, 3aMMch MPOIICHTOB B BUAC IPOOH U APOOH B BUC MPOICHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha MPOIICHTHI, pEIICHUE 3a]1a4 U3 PeaTbHOUN MPAKTHKU
[Ipumenenue MPU3HAKOB JICIMMOCTH, Pa3I0KCHUE Ha
1.5 MHOYKHUTEIIA HATypaTbHBIX YUCEI
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Peanbubie  3aBucMMOCTH, B TOM dWcle Tpsmas ©  oOpaTHas

1.6
MIPONOPLMOHAIBHOCTH
2 AnreGpanyeckre BbIpaXKeHHs
IlepemeHHBIE, UUCIIOBOE 3HAYEHNE BBIPAKEHHUSI C IEPEMEHHOU. [lomycTuMBIE
2.1 3HAYEHUS IEPEMEHHBIX
[IpencraBneHre 3aBUCIMOCTH MEX]Ty BETUUYMHAMHU B BUJIE (POPMYIIBI.
2.2 Brraucnenus no popmynam
23 [IpeoOpazoBanne OYKBEHHBIX BBIPAKECHUIA, TOXJIECTBEHHO
' PaBHBIC BhIPAKCHHUS
2.4 CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM
OnHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowIeHa. ClioKeHue, BBIYUTAHUE,
2.5 YMHOEHNE MHOTO4JICHOB
@opMysbl  COKPALLIEHHOIO YMHOXXEHMS: KBagpaT CYMMbl M KBajpar
26 pasHoctu. Popmyna pasHOCTH KBaJparoB. Pa3nmoxkeHWe MHOTOYJICHOB HA
MHOXKUTEIU
3 VYpaBHeHus
VYpaBHeHue, KOpeHb YpaBHEHHWs, MpaBuUia MpeoOpa3oBaHUs ypaBHEHUS,
31 PAaBHOCHJIBHOCTb YPABHEHUN
JIuHelHOEe ypaBHEHME C OJHOW INEPEMEHHOW, YMCIIO KOPHEN JMHEWHOTO
3.2 YPaBHEHUSI, PELICHUE JINHENHBIX YPAaBHECHUN
CocTaBiieHHE YpaBHEHH 0 YCIIOBUIO 3a/1a4d. PelieHrne TEKCTOBBIX 3a1ad C
3.3 ITOMOUIBIO YPAaBHEHUIN
3.4 JIuneitHOE ypaBHEHHUE C ABYMsI IEPEMEHHBIMU U €ro Tpadux
CucreMa AByX JHMHEHHBIX YpaBHEHHI C JBYMS MEPEMEHHbIMU. PerieHue
35 CUCTEM YpaBHEHHUI CIOCOOOM MOACTAaHOBKU. [IpuMephl perieHus: TEKCTOBBIX
3a/1a4 € MOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. Oyakmmm
4.1 Koopnannara Touku Ha npsiMoi
42 Hucnosbie MpoMeXyTKU. PaccTosiHE MEXY IBYMSI TOYKAMHU KOOPJIAUHATHON

pSAMOU
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[IpsimoyrosbHas cucrema koopaunatr, ocu Ox u Oy. Abcuucca U opauHaTa

4.3 .
TOYKH Ha KOOPJIMHATHOM IJIOCKOCTH
[Tpumeps! rpadukoB, 3amanHbIX HopmyaMu. UTeHne rpauKoB peabHBIX
44 3aBUCUMOCTEN
4.5 [Tonstue hynkumu. ['paduk Gyakmmm. CroiicTBa QyHKIIHIA
4.6 | Jluneitnas ¢pynkius, ee rpaduk. ['paduk pynkunu y = ||
['padpuaeckoe pernieHne TMHEWHBIX YPAaBHEHUN U CUCTEM JIMHCHHBIX
4.7 YPaBHECHUI
5 BeposTHOCTB M CTaTUCTHKA
[Ipencrapiienre TaHHBIX B BUE TaOJIUII, TUarpaMm, rpaduKoB. 3anoJHEHHUE
TaOJUIl, YTEHUE U TOCTPOCHHUE IHUarpaMmM (CTOJIOMKOBBIX (CTOJOYATHIX) U
5.1 KpyroBbiX). UTeHue rpaduKoB pealbHBIX MpoleccoB. V3pneyeHue
vHpopMaIuu U3 auarpaMM M TaOJMIl, WCIOJIb30BAaHUE M WHTEPIIpETallUs
TAHHBIX
OnucartenbHasi CTaTUCTHKA: cpeHee apudmeTnyeckoe, MenuaHa, pa3Max,
52 HauOoJplllee W HauWMEHbIee 3HAYeHUs Ha0opa YHCIIOBBIX JIaHHBIX.
[Tpumeps! cnydailHON U3MEHUYUBOCTH
Cry4aitHbIil SKCIIEpUMEHT (OMBIT) U CiiydaliHOe coObITHEe. BeposTHOCTh U
yacToTa. Pojib MajOBEPOSITHBIX U MPAKTUYECKHU JTIOCTOBEPHBIX COOBITUH B
5.3 MpUPOJIe U B o01IecTBEe. MOHETa U UrpalibHasi KOCTh B TEOPUU BEPOSITHOCTEMN
I'pad, Bepmnna, pedpo. Crenensb BepummHbl. Yucno pedbep u cymMmapHas
cTerneHb BepiuH. [IpeacraBnenue o cBsizHoCcTH rpada. [enu u nukiel. [Tytu
54 B rpadax. O6xox rpada (ditnepoB nyTth). [Ipeacrasnenue 06
OpUEHTHPOBaHHOM rpade. Pemenue 3a1au ¢ noMmolbio rpados
6 I'eomerpus
Hauvanbuble nonstus reometpun. Touka, npsmas, OTPE30K, Jyd. Yrou. Buasl
6.1 yriioB. BepTukaneHble M CMexHBIE YIribl. buccekrpuca yria. Jlomanas,
MHOTOYroJibHUK. [lapaineabHOoCTh U MEePIEeHIUKYISIPHOCTD NPSIMBIX
Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
6.2 [IpumMepbl CHMMETPHUH B OKPY>KalOIIeM MUPE
OCHOBHBIE IOCTPOEHUS C MTOMOIIBIO [TUPKYJIS ¥ JIMHEHKHU. TpeyrojibHUK.
6.3

Bricota, Mennana, OMccekTprca, UX CBOMCTBA
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6.4

PaBHOOeApEeHHBIN U PAaBHOCTOPOHHHUM TPEYroJibHUKUA.  HepaBeHCTBO
TPEYrOJIbHHUKA

6.5

CBoiicTBa 1 MpU3HAKKU paBHOOEAPEHHOTO TpeyroapHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB

6.6

CpoiicTBa ¥ TpU3HAKK MapaliedbHBIX nOpsmbix. CymMmMa  yrioB

TpeyroJibHUKa. BHELTHUE yTiibl TPEYroJIbHUKA

6.7

[IpsimoyronbHBIA  TpeyrojdbHUK. CBOMCTBO MeEIUAHBl MPSMOYTOJIBHOTO
TPEYroJibHUKa, TPOBEIEHHON K runorenyse. I[lpu3Haku paBeHCTBa
IPSIMOYTOJIHBIX TPEYTOJILHUKOB. [IpsIMOYTONIbHBIN TPEYTONBHUK C YTIIOM

B 30°

6.8

HepaBeHncTBa B reomeTpuu: HEPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
JUIMHE JIOMaHO#, Teopema o OojblieM yrie u OoJbliel CTOpPOHE
TpeyroJibHUKa. [leprneHauKysp 1 HaKJIOHHAS

6.9

I'eomeTpuueckoe wmecTo Touyek. buccektpruca yriia W cepeaUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK

6.10

OKpyXHOCTb W Kpyr, XOpJa M JHAMETP, HX CBOMCTBA. B3anmuoe
pacnoJIOKEHUE OKPYXKHOCTHM M mpsaAMon. KacartenbHas M cekymas K
OKPY’KHOCTH

6.11

OKpy»XHOCTb, BOMCaHHas B yroJ. BrincanHasi 1 onucaHHasi OKPY>KHOCTH
TPEyTOJIbHUKA

8 KUIACC

IIpoBepsiemble TPeOOBaAHUA K Pe3yJbTATAM OCBOCHHS OCHOBHOM

o0pa3oBaTeIbHOM NMPOTrPaMMBbI

Kon

MIPOBEPSIEMOTO 00pa3zoBaTeIbHON IMTPOTPaMMBbI OCHOBHOT'O OOIIIEro 0Opa3oBaHus

[IpoBepsieMble MPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM

pesyJibTara
1 Yucra v BEIYUCIIEHUS
Hcnonp3oBarh HayaJbHBIE MpeJICTaBICHUS 0 MHOECTBE
11 NEeUCTBUTEIBHBIX YUCEN 111 CPAaBHEHUS, OKPYTJICHUS W BBIYUCIICHUH,

n3o0paxaTh JEHCTBUTEIBHBIE YMCJIAa TOYKAMH Ha KOOPJIUHATHOU
PSAMOMN
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1.2

[IpumeHsATh TOHSATHE apUPMETUUYECKOTO KBAJPATHOTO  KOPHS,
HaXOJUTh KBAJpPATHbIE KOPHH, HCHOJB3YyS MpPU HEOOXOIAHUMOCTU
KAJIbKYJISITOP, BBINOJHATH NPE00OPa30BaHUs BBIPAXKEHUH, COACPHKAITUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Ucnonp30BaTh 3amucH  OOJIBIIMX KM MaJBIX YHCEI C IIOMOIIBIO
JEeCATUYHBIX ApoOel u creneHelt yucna 10

AnreOpanyeckre BbIpaKEHUS

2.1

HpI/IMeHHTB INOHATHUEC CTCIICHU C ILOCJIBIM IIOKA3aTCJICM, BBIIIOJIHATDH
HpCO6pa3OBaHI/IH BLIpa}KeHHﬁ, coacpKamunx CTCIICHU C LCJIbIM
IIOKAa3aTCICM

2.2

BbINONHATE  TOXKJECTBEHHBbIE MpeoOpa3oBaHUs  pallOHAIbHbBIX
BBIDQKEHN HA OCHOBE IPAaBWI JECWCTBUHA HAJ MHOTOYIEHAMH H
anredpandyecKuMu ApoosiMu

2.3

PaCKHaI[I)IBaTB KBaIIpaTHBIﬁ TPCXWICH Ha MHOKHNTCIIN

2.4

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUH ISl PEIICHUS Pa3IMYHbIX
3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOU IPAKTUKHU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemlare nuHElHBIE, KBaApATHBIE YPABHEHHS W PalUOHAIbHBIE
YPaBHEHMS, CBOJAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMS
IIEPEMEHHBIMU

3.2

[IpoBoauTE TPOCTEHIINE WCCIEAOBAHUS YPABHEHUUW U CHUCTEM
ypaBHEHWI, B TOM 4YHCJI€ C MpPUMEHEHHEM TpaduiecKkux
MpeCTaBlICHU (YyCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHCTEMa
YpaBHEHHI PELICHHUS, €CIIH UMEET, TO CKOJIBKO, U ITPOUEe)

3.3

[lepexoguth OT cioOBeCHOW (OPMYITUPOBKM 3aladyd K  e€e
anredpanyecko MOJENd C MOMOIIBIO COCTaBJICHUSI YPABHEHUS WIIU
CUCTEMbl YpPAaBHEHWH, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4M MTOJYyYEHHBIN Pe3yJIbTaT

3.4

[IpuMEHATH CBOWCTBA YHUCIIOBBIX HEPABEHCTB VISl CPABHEHMS, OLICHKH,
pemaTh JUMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TpadUUyecKyr0  WUIIOCTPALUI0  MHOXKECTBA  PEIICHUM
HEPABEHCTBA, CUCTEMbI HEPABEHCTB
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OyHKIMH

4.1

[lormmMaTe W HCMOIB30BaTh (PYHKIIMOHAIBHBIC TIOHSATHS W S3BIK
(TepMUHBI, CHMBOJHYECKHE OOO3HAYCHHMSI), OIpPEACATh 3HAUYCHHE
GyHKIIMM IO 3HAYEHUIO apTryMEHTa, ONMPECIsiTh CBOMCTBA (QYHKIIUN
o ee rpaduky

4.2

k
CtpouTs rpaduKy 37aeMeHTapHbIX GyHKIM Buga: YO _ |y = X?, X
y = X3, y = [X|, OmUCBIBATB CBOMCTBA YHCIOBOM (PYHKIMH IO €€
rpaduky

BGPO}ITHOCTB U CTaTUCTHKA

5.1

W3Bnekats U mnpeoOpa3oBbIBaTh MH(OPMALINIO, MPEJICTABICHHYIO B
BUJE TaOJML, Juarpamm, rpaukoB, NPEACTABIATH JaHHbIE B BUJIE
Ta0JIMILI, JTUarpaMm, rpauKkoB

5.2

OnuncelBaTh JaHHBIE C TIOMOIIBIO CTAaTUCTUYECKUX IOKA3aTEJEH:
CpPEIHUX 3HAYE€HUH W Mep pacceuBaHus (pa3max, IUCIEpPCUS U
CTaHJIaPTHOE OTKJIOHEHNUE)

5.3

HaxoauTh 94acTOTHI YHMCIOBBIX 3HAYCHUH M YaCTOTHI COOBITHI, B TOM
YyHUCIIe N0 pe3yJibTaTaM U3MEpPEHUN U HaOI0ICHU N

5.4

Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUN B OMbBITAX, 3HAs
BEPOSITHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU

5.5

Hcnonb3oBaTh  rpadguyeckue  MOJACIU:  JIEPEBO  CIIy4ailHOTO
DKCHEPUMEHTA, JUArpaMMBbl DUJIepa, YUCIIOBas IpsMast

5.6

OnepupoBaTh MOHATUSIMUA: MHOXECTBO, MOAMHOKECTBO; BBIMOJIHATH
omepalMu  HaJl  MHOXECTBaMH: OOBEIMHEHUE, IepeceucHue,
JIOTIOJTHEHUE; TMEPEUYUCHIATh JJIEMEHTbl MHOXECTB, TPUMEHSITH
CBOMCTBA MHO>KECTB

5.7

Hcnonb3oBaTh rpapuyeckoe MPeACTaBICHUE MHOKECTB U CBs3ei
MEXIy HUMU JUJIsl ONUCAHUS MPOLECCOB U SIBJIEHUH, B TOM YHCIIE IIPU
pelIeHny 3a7a4 U3 IPYyrux y4eOHbIX IPEIMETOB U KYpPCOB

I'eomerpus
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6.1

Pacrnio3naBate OCHOBHBIC BU/JIbl YCTBIPCXYI'OJIbHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS X CBOMCTBAMH IIpU pCHICHNN I'COMCTPHICCKUX

3aja4

6.2

[IprMeHATh CBOKMCTBA TOUKH IIEPECECUEHUS MEAUAH TPEYTOJIbHUKA

(eHTpa Macc) B pelieHuu 3aa4

6.3

Brnanete mNoOHATHEM CpedHEl JMHUM TPEYrojJbHUKA W Tpamelu,
OPUMEHATh UX CBOICTBa INpPHU pPELICHUH TE€OMETPUYECKUX 3aj]ad.
[lonp30BaTeCcsa Teopemon Paneca U TEOPEMOU O IPONOPLUHUOHAIBHBIX
OTpE3Kax, IPUMEHSATh UX JJIS PEILICHUS IPAKTUYECKUX 3a/1a4

6.4

[IpumeHsATh TNpuU3HAKK TMOJA00MS TPEYTOJIBHUKOB B  pELICHUU

IrCOMCTPHUUCCKHUX 3ada4d

6.5

[Tonb3oBaThcsa Teopemoii [Iudaropa 1uist pemeHns reoMeTpuIecKiuX 1
npakThdeckux 3amgad. CTpouTh MaTreMaTHYecKyld MOJENIb B
IIPaKTUYECKUX 3a7a4ax, CAMOCTOSITENIBHO JIEJaTh YEPTEXK U HAXOANUTh
COOTBETCTBYIOIINE JITTUHBI

6.6

Biianerp NoHATHSAMM CHHYCAa, KOCMHYCa M TaHI€HCA OCTPOrO yria
PSAMOYTOJIBHOTO TPEYyrosbHUKa. [10ap30BaThCAd 3TUMHU NOHATHUAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate (pa3iauyuHbIMM CIIOCOOAMH) IUIOLIAAb TPEYrojbHUKA U
IUJIOLIAANM MHOTOYTOJIbHBIX (QUryp (Mojib3ysich, Tlle HEOO0XOIUMO,
KAJIBKYJIATOPOM). [IpUMEHATH MOTyYEHHBIE YMEHUS B MPAKTUYECKUX
3a1a4ax

6.8

Brnagetp  NOHATMSMM ~ BIIMCAHHOIO W LIEHTPAJIbHOrO  yIJia,
MCIMOJIb30BaTh TEOPEMBbI O BIMCAHHBIX yIJIaX, yrjiax MEXIy XOpAamu
(CeKymuMH) M yriie MEXIy KacaTelIbHOW M XOpAOW NpHU pPEIIeHUU
T€OMETPUYECKUX 3a7a4

6.9

Biagerp IOHATHEM OIMCAHHOTO YETHIPEXYI'OJIbBHUKA, IIPUMEHSTH
CBOMCTBA ONMMCAHHOTO YETHIPEXYTOJIbHUKA [IPY PELIEHUH 3a1a4

6.10

[IpumMeHATh TOJYyYEHHbIE 3HAHUS HA TIPAKTUKE — CTPOUTH
MaTEMaTUYECKUE MOJEIN I 3a]1a4 PEATbHOW >XKU3HU U MPOBOJUTH
COOTBETCTBYIOIIHME BEIYUCIICHUS C TPUMEHEHUEM TTOJ00US

U TPUTOHOMETPUH (TTOJIB3YACH, IJIe HEOOX0AUMO, KATbKYISITOPOM)

IIpoBepsieMblie 3JIeMEHTBI COAECPKAHUA
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Kon ITpoBepsieMblil SMEMEHT CONEPKAHUS
1 Yucna v BEIYMCIEHUSA
KBanpatuelii kopeHb u3 uucina. lloHdaTtne 00 uppalMOHAIBLHOM YHCIE.
11 JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCEN
CpoiicTBa apupMETHUECKUX KBAJAPAaTHBIX KOpPHEW M HX TNPUMEHEHHE K
1.2 | IpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U BBIYACICHUSIM.
JlencTBUTENBHBIC YUCTIA
1.3 Crenensb ¢ LIeNbIM TTOKa3aTeneM U ee cBoiicTBa. CTanaapTHas 3alUCh YUCTa
2 AnreOpandeckue BhIPAKEHUS
KBampaTHbiit TPEXUIEH, pPa3JI0oKEeHUE KBaJIpaTHOI'O
2.1 TpexuieHa Ha MHOXKUTEIH
2.2 | Anrebpamdeckas ApoGb. OCHOBHOE CBOWCTBO aareGpamdecKkoi apodu
2.3 | CnoxxeHue, BEBIUMTaHUE, YMHOKEHUE, JIEICHNE anreOpandeckux apooen
2.4 | PanmoHanbHbIe BRIPAKEHHS U MX MPEOOPA30BAHHE
3 VYpaBHEHHS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (popMyiia KOpHEH KBaIpaTHOTO YPAaBHEHHS.
' Teopema Buera
3.2 Pemrenue ypaBHEHUI, CBOASIIIUXCS K JIMHEMHBIM U KBaJAPaTHBIM
3.3 | Ilpocrteiimue npoOHO-paIiiOHaTBHBIC YPaBHEHUS
I'padmueckas uHTEpIIpeTaLIs YPAaBHEHUN C ABYMS [IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IByMs NepeMeHHbIMU. [IprMepsl pemenuns cucrem
HEJIMHENHBIX YPABHEHUM C IBYMS [IEPEMEHHBIMU
3.5 Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM Crocooom
3.6 | UYwucrnoBble HEpAaBEHCTBA M MX CBONCTBA
3.7 HepaBeHcTBO ¢ 01HOM EpeMEHHOMN
3.8 | PaBHOCHIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJHOI IEPEMEHHON
3.10

Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOM MTEPEMEHHOU
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4 OyHKIIUU
[lonsitue ¢ynkuuu. OO6MacTb oONpeneNecHUuss W MHOXKECTBO 3HAaYeHUMH
41 ¢ynkiun. CiocoOsl 3a1anus GyHKIUH
4.2 I'paduk pynkuuu. YreHue cBOMCTB PYHKINU 110 ee TpaduKy
4.3 | IIpumepsl rpadukoB PYHKIIHNA, OTPAKAIOMIUX PeaTbHBIC MPOIIECCHI
@DYHKITNH, OTMMCHIBAIOIIHE MPSIMYIO U OOPATHYIO MTPOTIOPITMOHATBHBIS
44 3aBHCHUMOCTH, UX TpapuKu
45 | @Oyaknpuy=x2y=x3
4.6 | ®ynkouu yO x ,\4/7: X
4.7 ['paduueckoe perieHre ypaBHEHUI U CUCTEM YPAaBHEHHI
5 BeposiTHOCTB U cTaTHCcTHKA
5.1 [IpeacraBieHue naHHBIX B BUAE TaOIUL, 1Uarpamm, rpaukoB
£ 5 MHOXeCTBO,  DJIEMEHT  MHOXECTBa,  IOJMHOKECTBO. Omnepanuu
' HaJ MHOXXECTBaMH: 00beTMHEHHE, TIEPECEUCHHE, JTOTTOTHEHNE
£ 3 CBoiicTBa orepanun HaJ MHO>KECTBaAMHU: IIEPEMECTUTENBHOE,
' coueTaTeIbHOE, PaCIpeIeTUTENBHOE, BKIIOUECHHUS
Hcnonb3oBanne TrpaduyecKoro MpeACTaBICHUS MHOXKECTB JJIs OMHCAHUSA
5.4 peabHBIX TIPOIIECCOB U SIBICHUHN, TIPHU PEIICHUU 3a]1a4.
N3mepenne paccenBaHusi JaHHBIX. [ucriepcusi U cTaHIApTHOE OTKIOHEHUE
53 | upcnosex HabopoB. J[narpamMmma paccenBaHus
DneMeHTapHble COOBITHUS CciiydyailHOro ombiTa. ChydaitHbie COOBITHS.
BepositHocTi  coObIThii. OmNBITBI C PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU
56 | cobbrrmsME. Cnyuaiinpiii  BeIOOp. CBSI3b MEXIy MaJIOBEPOSTHBIMH H
MPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBoiicTBa AEpPEBBEB: E€AUHCTBEHHOCTh IIYTH, CYIIIECTBOBAHUE
5.7 | BHUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEPIIMH U YHCIOM pebdep.
[IpaBuno ymHoxxenusi. Pemenue 3a1a4 ¢ momoipio rpadoB
[IpotuBomonoxueie coObiTHs. Juarpamma Oiinepa. OObenuHeHue U
5.8 | nepecedeHue coObiTuii. HecoBMecTHble coObITHA. Dopmyrna CIOKEHUS

BEPOSATHOCTEMN
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5.9 VYcnoBHas BeposTHOCTB. [IpaBuio ymHoxxenus. HezaBucrumbie coOObITHS
IIpencraBienne dSKCnepuMeHTa B BHIE JAepeBa. Pemenue 3amad  Ha
510 | HAaXO0XIEHUE BEPOSTHOCTEN C MOMOIIBIO IEPEBa CIy4ailHOTO IKCIIEPUMEHTA,
nuarpamm Jitiepa
6 ['eomeTpus
6.1 YerpipexyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaapat, UX MPU3HAKU U CBOMCTBA
Tpamenusi, paBHOOOKAs Tpamneuus, €€  CBOWCTBA U
6.3 npusHaku. [IpsgmoyroyibHas Tpaneuus
6.4 Meton ynBoenust meauansbl. LlenTtpanenas cummetpusi. Teopema Daneca u
' TEOpEMa O IPOMOPLUUOHAIBHBIX OTPE3Kax
6.5 CpenHue JTMHUM TPEYroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa
[TogoGue TtpeyroabHuKoOB, KodbduimeHnt mnoaodus. IlpusHaku mnomoOus
6.6 TPEYroJbHUKOB. [ [puMeHeHne noqo0ust mpu pelieHnH MPaKTUYECKHUX 3a]1a4
6.7 @opMynbl I UIOLIAAX TPEYTOJIbHHUKA, TapaJljIesiorpaMMa, poMoa u
' Tpaneuu
CaoiicTBa miomiaaei reometpuyeckux ¢puryp. OTHOIIEHHE TIIoMAaeH
6.8 MOoA00HBIX (Uryp
Brruncnenue mmomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJI€TYATOU
6.9 Oymare
Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemenun
6.10 MPaKTUYECKUX 33724
CuHycC, KOCMHYC, TAHT€HC OCTPOTrO yrja IPsIMOYTOJBHOIO TPEYTOJbHHKA.
6.11 | OCHOBHOE TPUIOHOMETPUYECKOE  TOXKIECTBO. TPHUrOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°
BrincanHble M LEHTpAJIbHBIE YIJIbI, YIrOJ MEXIY KacaTelIbHOU U XOPAOM.
612 yrm MEXy XOpAaMHU U CeKYIIUMHU
6.13 | BriucaHHbIE U ONKUCAHHBIE YETHIPEXYTOJbHUKH
6.14 B3aumMHoOe pacnonoxxkeHue AByX OKpyxkHocTer. KacaHuwe OKpyx)HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC IIpoBepsiemble TPeOOBAaHUSA K pe3yJbTAaTaM O0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOTrPaMMBbI

Kon [IpoBepsiemblie MPeAMETHBIE PE3YIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenspHOM MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUs
pe3yJibTaTta
1 Yucia 1 BBIYUCIICHUSA
CpaBHUBATh W YNOPSAJOYUBATH PALMOHAIBHBIE U HPPALUOHAIBHBIC
11 qucina
Breinonuats apudpMeTHduecKue AeMCTBUSI C pallMOHATBLHBIMU YHUCIIAMH,
1.2 COYETasi yCTHbIE U MUCbMEHHBIE MPHUEMBI, BBIIOJIHITh BEIYUCICHUS C
UppalMoHaIbHBIMU YUCIaMU
Haxoaute 3HaueHUsl CTENEHEN C LEJNbIMU [OKAa3aTelsIMU U KOPHEH,
1.3 BBIYUCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUN
14 OKpyIJISITh AEHCTBUTENIBHBIE YMCIIA, BBIIOJIHIATh TPUKHUIIKY PE3YJIbTATa
' BBIYUCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUIN
2 VYpaBHEHUS U HEPABEHCTBA
PemaTe 1MHElHBIE M KBaApaTHBIC YPABHEHUS, YPABHEHUS, CBOISAIIIUECS
2.1 K HUM, MIPOCTEHIINE APOOHO-pAIMOHATBHBIC YPAaBHEHUS
PemaTe crucTeMsl IBYX JJMHEMHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU
29 Y CUCTEMBI IBYX YPABHEHMH, B KOTOPBIX OJTHO YPABHEHUE HE ABJISETCS
JIMHEWHBIM
Pemate TekCTOBBIE 3a/1auM anreOpandecKuM CIOCOOOM C TOMOIIBIO
23 COCTAaBJICHUSI YPAaBHEHUSI WJIM CHUCTEMbI JIByX YPAaBHEHUW C AByMS
MEPEMEHHBIMU
IIpoBoauTE NPOCTEHINNE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHWH, B TOM 4YHCJI€ C NpPUMEHEHHEM TpaduyecKux
24 MpeACTaBICHUN (HAIpUMep, YCTaHABIUBATh, UMEET JIU YPaBHEHUE WU
CHUCTEMa YPAaBHEHUW PELICHUS, €CIIU UMEET,
TO CKOJIBKO)
Pemiate  nuHEViHBIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA,
25 n300paxkaTh pelieHne HEPABEHCTB Ha YMCJIOBOU MPsIMOiA, 3aMKUChIBATh
pELICHUE C TOMOIIBI0 CUMBOJIOB
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2.6

Pemath cucTemMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB,
BKITIOYAOIIIME KBAIPATHOE HEPABEHCTBO, N300paKaTh pEIICHUE

CUCTCMBbI HCPABCHCTB Ha YHUCJIOBOM HpiIMOfI, 3allUChIBATh PCIICHHUC C
IIOMOIIBIO CHUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIPHU PCIICHHUHN PA3JINYHBIX 3a1a4

OyHKIUH

3.1

Pacno3naBath  (QyHKIMM ~ W3yYyeHHBIX  BHIOB.  [lokaspIBaTh
CXEMAaTUYECKHU PACIIOIOKEHNE Ha KOOPAMHATHOM IIOCKOCTH K
rpaduxos Qpyrkumii Buga: y =kx, y=kx +b, yO _,y = ax® + bx + c X
B 3aBUCHMOCTH OT 3HaUYCHUU KOA()PHUITMEHTOB, OMUCHIBATH CBOHCTBA
byHKIUH

3.2

[Toka3piBaTh CXEMATHYECKU PACMOJIOKCHUE Ha KOOPAWHATHOMU

iockoctu TpadukoB GyHkuuii Buma yO )@/,—y = |x| u omnuceIBaTh
CBOMCTBA (DyHKIIMIA

3.3

Crpouts M wu300pakaTh CXeMaTHUECKU TrpaduKyd KBaJpaTUUHbBIX
(GyHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUUYHBIX (PYHKUUMNA MO UX
rpadukam

3.4

Pacno3HaBaTh KBaipaTUUHYIO (PYHKIHIO 110 (hOpMYJIe, MPUBOIUTH
IpUMEpPHI KBaIpaTUUHbIX (GYHKIUN U3 pealbHON )KU3HU, PU3UKH,
reOMETPUHN

Apudmernueckas 1 reoMeTpruuecKasi Iporpeccuu

4.1

PacnioznaBath apudmeTruecKyro U reoMeTPUUECKYI0 IPOTPECCUU TIPU
pa3HBIX Ccrocobax 3aaaHus

4.2

BBITIONHATS BBIYUCIICHUS C HUCIHOJIb30BaHUEM (OPMYNT N-TO UJIeHA
apu(PMETUIECKON ¥ TEOMETPUIECKON MPOTPECcCrii, CyMMBI TIEPBBIX N
YJICHOB

4.3

I/I3o6pa>1<aTL YJICHBI ITOCJICAOBATCIIbHOCTH TOYKaMHU Ha KOOpI[HHEITHOfI
IINTOCKOCTH
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4.4

PemaTte 3aaun, CBA3aHHBIE C YUCIOBBIMU MOCJIEA0BATENLHOCTSIMU, B
TOM YHCIIE 33aJa4yd M3 pPEAIbHOM KU3HU (C HCIHOJb30BaHUEM
KaJIbKYJISITOPA, HA(PPOBBIX TEXHOJIOTHIA)

BCPO}ITHOCTI) N CTAaTUCTHUKA

5.1

W3BnekaTs U TpeoOpa3oBbIBaTh MHGOPMAIIMIO, MPEICTABICHHYIO B
pa3TUYHBIX HCTOYHHMKAX B BHUAE TaOMUI, AuarpamMm, rpaguKoB,
MPEICTABIIATH JIaHHBIE B BUJIE TaOJUI, AMarpaMM, rpadpuxon

5.2

Pematsp 3aa4u OpraHN30BaAHHBIM H€p€60pOM BApPHUAHTOB, a4 TAKIKC C
HCIIOJIB30BaHHUECM KOM6I/IHaTOpHBIX IIpaBuJI 1 MECTOOOB

5.3

Mcnonp30BaTh  ONMMCATENIBHBIC XApPAaKTEPUCTUKHA JUIT  MAaCCHBOB
YHCIIOBBIX JaHHBIX, B TOM YHCJIC CpEIHHC 3HAYCHUS U MEpPHI
paccenBaHus

5.4

HaXOI[I/ITB YacTOThl 3HAUCHUM M YaCTOThI CO6BITI/I$I, B TOM 4YHCJIC
IIOJIB3YACh PC3yJIbTaTaMU IIPOBCICHHBIX I/I3M€peHHﬁ )51 H&6JIIOI[€HPIﬁ

9.5

Haxonuth BeposITHOCTH CITy4allHBIX COOBITHI B U3yYEHHBIX OMbBITAX, B
TOM YHUCIIE B ONbITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU, B CEpPHUSAX HUCHBITAHWM 0 TEPBOTO yCleXa, B CEepUsx
ycnslTanuid beprymm

5.6

HNMeTs npeacTaBiIeHre O CIy4YalHOW BEJIMYUHE U O PACIIPENECIEHUN
BEPOSITHOCTEU

5.7

HmeThs npencTaBieHre o 3aKOHE OOJIBIIMX YHCENl KaK O MPOsSBICHUU
3aKOHOMEPHOCTH B CIyYalHOM HW3MEHYMBOCTA M O POJIA 3aKOHA
OOJBIINX YUCEN B MPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOIUTh C UX
IIOMOLIBIO PA3JIMYHBIE DJIEMEHTHI NPSIMOYTOJIBHOTO TPEYrOJIbHUKA
(«pemieHre  TPSIMOYTOJIBHBIX — TPEyrojbHUKOB»). Haxomute (c
MOMOUIBIO KAJIBbKYJISTOPA) JUIMHBI U YTJIbI IS HETAOJUYHbBIX 3HAYCHHM

6.2

[Tonws30BaThCs bopmynamu MIPUBEIACHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [IJII HAXOXKIACHUS COOTHOIICHUMN
M€Ky TPUTOHOMETPUYECKUMH BEJIMYNHAMU
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6.3

Hcnonb30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JUI HaXOXKICHHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY),
IIPUMEHSITH UX IIPHU PEIICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanets moHsATHSAMH TIpeoOpa3oBaHUsS IMOAO00WS, COOTBETCTBEHHBIX
AJIeMEHTOB ToA00HBIX Quryp. Ilonb3oBaThcsi cBOMCTBaMU MOA00US
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIISITE JJIMHBI M HAXOAUTH YTIIBI Y
nonoOHbIX (uryp. [IpuMeHsTh CBOMCTBA MOAOOUS B MPAKTHUYECKUX
3a/adyax. YMeThb MPUBOJUTH MPUMEPbl MOAOOHBIX (Quryp B
OKpPYXaIOILEM MUPE

6.5

[Tonb3oBaThCAd TEOpeMaMH O TMPOU3BEICHUU OTPE3KOB XOpHA, O
MIPOU3BEAECHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHON

6.6

[Tonp3oBaThCs BCKTOpaMH, IIOHHMATb HX FCOMeTpI/I‘IGCKI/Iﬁ n
(1)I/ISI/I‘ICCKI/Iﬁ CMBICJI, IIPUMCHATH UX B PCIICHHUU I'COMCTPUYCCKUX H
(1)I/I3I/I‘-ICCKI/IX 3agad. HpI/IMeHSITB CKAJLIPHOC IIPOU3BCACHNC BCKTOPOB
I HAXOXKIACHUA JIMH U YIJTIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOPAHHAT Ha IINIOCKOCTH, IIPUMCHATHL CTO B
PCIICHUHU I'COMCTPHUYCCKHUX U IIPAKTHYCCKUX 3ada4

6.8

Brnagetp TOHATMAMM  TPaBWIBHOTO  MHOTOYTOJIBHHUKA,  JJIMHBI
OKPYXHOCTH, JUIMHBI IyI'M OKPYKHOCTH M PaJMaHHOW MEpbI yIIIa,
YMETh BBIUYHUCIATh IUIOIAAL Kpyra HU ero uacrteud. I[Ipumensats
MOJyYCHHBIC YMEHUS B MPAKTUYECKUX 3a/1a4axX

6.9

HaxoauTb ocu win LEHTpbl CUMMETPUU (PUTYp, TPUMEHSTH IBUKEHUS
IIJIOCKOCTHU B MPOCTEUIINX CIydastx

6.10

[IpuMeHsATh TOJIyYCHHBbIE 3HAHUS Ha TPAKTUKE — CTPOUTh
MaTeMaTUYeCKUe MOJENN AJIA 33aJay pealbHOM XKU3HU U MPOBOAUTH
COOTBETCTBYIOILIME BBIYUCIEHUS C MPUMEHEHHEM TOoJ00us W
TPUTOHOMETPUUECKUX (PYHKIUN (TOJB3YysACh, TIA€ HE0OX0AUMO,
KIbKYJISITOPOM )

IIpoBepsieMble 3JIEMEHTBI COAECPKAHUSA

Kon

[IpoBepsieMblil S3JIEMEHT COAEPHKAHUS

Yucria v BEIYUCIIEHUS
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PamponanbHbie quciia, MppallOHAJIIbHBIC YHUCJId, KOHCUHBIC U OCCKOHEYHEIC

11 NECATUYHBIE PO
MHOXECTBO JCHCTBUTENIBHBIX YHWCEN, JCUCTBUTEIBHBIE 4YHCIA KakK
OECKOHEYHbIE JECATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

1.2 MEXAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.
CpaBHEHHE JEHCTBUTEIBHBIX YUCEN

1.3 Apudmernueckue NeUCTBUS C TEHCTBUTEILHBIMU YUCIAMU
N3mepenns, mpuOIMKeHUs, ONEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO

14 MHUpa, JUIUTEIBHOCTh MPOILIECCOB B OKpykatouieM wmupe. [IpubmmxenHoe

' 3HAYEHHUE BEJIMYUHBI, TOYHOCTh MPUOIMKEHUs. OKpyTIeHUE YHCElL.
[IpukuaKa v OLEHKA PE3YIbTATOB BHIUMCICHHI
2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 YpaBHeHUs ¢ OAHON EepeMEHHON

2.2 JInneliHO€ ypaBHEHME. Penenne ypaBHEHHM, CBOASIIMXCS K IMHEUHBIM

2.3 KBagpaTHoe ypaBHeHue. Pellienre ypaBHEHUM, CBOISAIIMXCS K KBaJAPATHBIM
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHUss ypaBHEHUM TpETbeW U

2.4 YETBEPTOMN CTENEHEU Pa3I0KEHNEM Ha MHOKHUTEIIN

2.5 Pewenue qpoOHO-panimoHaAIbHBIX YpaBHEHUN

2.6 | Cuctembl ypaBHEHHIA

2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpadux

2.8 Pemenune cucrem AByX JIMHEUHBIX YPABHEHUM C ABYMsI IEPEMEHHBIMU
Pemenne cucreM IByX ypaBHEHHM, OJHO U3 KOTOPBIX JUHEWHOE, & APYroe —

2.9 BTOPOM CTEINECHU

2.10 | I'paduueckast HHTEpIIpETAIUSl CUCTEMBI YPaBHEHUMN C ABYMS TIEPEMEHHBIMH

2.11 | PemeHue TEKCTOBBIX 3a7a4 aJIreOPAaMIECKUM CIIOCOOOM

2.12 | YucnoBbie HEpaBEHCTBA U UX CBOMCTBA

2.13 | PerneHue TMHEWHBIX HEPABEHCTB C OJHOM NMEPEMEHHOMN

2.14 | PemieHue cucteM JIMHEWMHBIX HEPABEHCTB C OJHOM MEpeMEHHON

2.15 | KBampaTHble HEpaBEHCTBA
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I'paduueckas uHTEpNIpETallMsd HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS

2.16
MepEMEHHBIMU
3 OyHKIMH
KBanpatuunas ¢ynkuus, ee rpagux u cpoiictBa. [lapabona, KoopAMHATHI
3.1 BEPILMHBI 1apadoJibl, OCb CUMMETPHUH 11apadoIIbl
3.2  I'paduxu pynkuuii y = kX, y = kx + b u ux cBoiictsa
K
3.3 I'paduku pyuximii YO _ |y = X* 1 ux cBoiicTBa X
3.4 | I'paduxu dpynkimii yO X ,‘§ = |X| u ux cBoiicTBa
4 YucnoBele MOCIEI0BATEIBHOCTH
Onpenenenre U ciocoObl 3aaHKs YUCIOBBIX MOCIEI0BATEILHOCTEM.
4.1 3aaHue MOCIeI0BaTEIbHOCTH PEKYPPEHTHOM opMyIoit u Gpopmynoi n-ro
qJieHa
Apudpmernueckass mporpeccuss. PopMynbl n-ro yjaeHa apupMeTHUeCKOu
4.2 MIPOTPECCUH, CYMMBI MIEPBBIX N YJIEHOB
I'eomerpuueckas mnporpeccus. Popmysbl N-rO0 Yi€HA TE€OMETPUYECKON
4.3 MIPOTPECCUU, CYMMBI MIEPBBIX N YJIECHOB
N300paxxeHne 4aeHOB apUPMETHUYECKON M TeoOMEeTPUYECKOW MpOrpeccuit
4.4 TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHWHBIM M 3KCHOHEHLMAIbHBIN
pocT
4.5 CI10HBIE TPOLIEHTHI
5 BeposiTHOCTh M CTaTUCTHKA
[IpencraBienre MAaHHBIX B BHJE TaONWL, Juarpamm, TIpadukos,
51 UHTEpHpeTalusi JaHHbIX. UTeHWe | MOCTPOCHHE TalJull, IUarpamm,
rpaduKoB MO peanbHbIM JaHHBIM
5.2 [lepecranoBknu u dakTopHan
5.3 CoueTaHus ¥ 4UCIIO COYETAHUI
5.4

Tpeyronsuuk [lackans. Permenue 3a1a4 ¢ UCMONIb30BaHUEM KOMOWHATOPUKHU
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['eomerpuyeckas BeposTHOCTb. CiydyallHbI BBIOOp TOYKHU U3 (UTYPHI Ha

5.5 TTIOCKOCTH, U3 OTPE3Ka U U3 JYTH OKPYKHOCTH
5.6 UcnbiTanue. Ycnex u Heynada. Cepust UCIIBITAHUN 10 IEPBOTO ycIexa
Cepus ucnbitanuii bepuyiu. BepostHocTr cOObITHH B CEpUM UCTIBITAHUN
5.7 bepnyun
5.8 CiydaiiHas BEIMYHMHA U PACIPEICIICHUE BEPOSITHOCTEN
Marematuyeckoe oxuganue W aucnepcus. [Ipumepbl MaTeMaTUYECKOTro
5.9 0’KHMIaHUS KaK TEOPETUYECKOTO CPETHETO 3HAYECHUS BEITNYNHBI
MareMaTu4eckoe OXXKHAaHWE W JUCHEPCUS CIYyYaWHOW BEJIUYUHBI «HUHUCIIO
5.10 YCIIEXOB B CEpUU UCTIBITAHUIN bepHym»
[Tonstue o 3akoHe OonbIIUX yncel. M3MepeHue BEposITHOCTEN ¢ MOMOIIBIO
511 ' yactor. Ponb u 3Hauenue 3akona Gonbmx wrces B MIPUPOJIE U OOIIECTBE
6 I'eomeTpus
61 Cunyc, xocuHyc, TaHreic ymioB ot 0 mo 180°.  OcHoBHOe
' TPUTOHOMETPHUUECKOE TOKAECTBO. POPMYIIbI IPUBEICHUSA
Pemienne TtpeyronpHUKOB. TeopeMa KOCHHYCOB M TEOpPEMa CHUHYCOB.
6.2 Pemenne npakThyeckux 3aiad ¢ UCMOJb30BAHUEM TE€OPEMbI KOCUHYCOB U
TEOPEMbI CUHYCOB
6.3 | [IpeoOpazoBanue mogoOus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 TeopemMa O MNPOU3BEACHUHU OTPE3KOB XOpJ, TEOPEMbI O TMPOU3BEICHUU
' OTPE3KOB CEKYIIUX, TEOpEMA O KBAAPATE KaCATEIbHOU
6.5 Bekrop, mmmuHa (MOmynb)  BEKTOpa, COHAMPABICHHBIE  BEKTOPHI,
' MIPOTHUBOMOJIOKHO HAITPABJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpamu. PaznokeHue BeKkTopa 1o
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopnunater BekTopa. CkalasipHOE MPOU3BEICHUE BEKTOPOB, MPUMEHEHUE
JUTS1 HAXOKJICHHS IJIUH U YTJIOB
JlekapTOBBI KOOPJAMHATHI HA IJIOCKOCTHU. Y PABHEHUS IPSIMOU U OKPY>KHOCTH
6.7 B KOOpJIMHATAaX, IEPECCUCHUE OKPYKHOCTEN U IPSAMBIX. MeTOo 1 KOOpAUHAT U
€ro NPUMEHEHUE
6.8 | [IpaBuIbHBIE MHOTOYTOJIHUKH
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Jlnuna okpyxHocTu. ['pagycHas u paauanHas Mepa yria, BBIYUCICHUE 1JIUH

6.9 YT OKPYKHOCTEN
6.10 | Ilmomanp Kpyra, CeKTOpa, CETMEHTA
511 JIBYDKEHUS TUIOCKOCTH W BHYTPEHHUE CUMMETpPHH (QUTYp (SIIeMEHTapHBbIC

npeactasienus). [lapannensubiit nepenoc. [loBopor
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HNEPEYEHDb (KOJUP®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOMN OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB
COJEPKAHUS 11O MATEMATHKE

]_IJ'ISI IMPOBCACHUA OCHOBHOTI'O I'OCYAAaPCTBCHHOI'O 3K3aMCHA 110 MATCMATHUKC (ﬂaﬂee -

OI'D mo MareMaTHKE) UCHOJB3YEeTCA TMepeuYeHb (KOAU(PUKATOpP) MPOBEPIEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHOW MPOrpamMmbl

OCHOBHOTI'O O6HICFO 06pa3013aH1/151 N 3JICMCHTOB COACPIKAHUA.

IIposepsiembie Ha OI'D o MmaTeMaTHKe TPeOOBAHUSA K Pe3yJIbTATAM O0CBOCHMS

OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHMs

Kon
MIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBAaHMS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON NPOTrpaMMbl OCHOBHOTO OOIIETO

obOpazoBanus Ha ocHoBe DI'OC

1

YMeHue onepupoBaTh MNOHSATUAMHU: MHOYKECTBO, ITOAMHOKECTBO,
omepalid HaJ MHOXECTBaMHU; yMEHHE OMNEPUPOBATH TMOHSITUSIMU:
rpad, cBs3HBIA Tpad, NEepeBO, IUKI, MPUMEHATh UX MPHU PEIICHUU
3aJla4y; yMEHHUE UCTIOB30BaTh IPaPUUeCcKOe MPEJICTABICHUE MHOXKECTB
JIJISl OTIUCAHUSI PEAJIBHBIX MPOLIECCOB U SIBICHUM, TIPU PELICHUM 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSAMU: ONPEACIECHNUE, aKCUOMa, TEOpEMa,
JIOKa3aTeIbCTBO; YMEHHE pPAcllO3HABaTh HWCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, NPUBOJIUTH INPUMEPbl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUM

YMeHue onepupoBaTh MOHSITUSMU: HATYypaJbHOE YMCIIO, MPOCTOE U
COCTAaBHOE YHCIJIO, [JE€JIUMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JNEeTUMOCTH, IIeJI0€ YKMCJIO, MOAYJb 4Huciia, OOBIKHOBEHHAs IpoO0b U
JecATUYHasl TpoOb, CTAHIAPTHBIA BUJ YUCIA, PAIMOHATIBLHOE YHCIIO,
UPpALMOHATBFHOE YHUCIIO, apu(pMETUYECKUN KBAAPATHBIA KOPECHB;
YMEHHUE BBINOJHATH JEWCTBUSL C YUCIaMHU, CpaBHUBaTh U
YOOPSIIOUMBATh YHWCIA, MPEACTABISTh 4YWCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATh 4YHCIIa; YMEHUE JeJlaTh MPUKHUIKY U OLEHKY
pe3yabTara BEIYMCICHUN
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YMeHHne onepupoBaTh MOHATUSMHU: CTENEHb C LIEJIBIM MOKa3aTeseM,
apu(MeTnyecKuil KBaJpaTHbII KOpEeHb, MHOTOUIEH, anredpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENEHU
OoJIbIlIe €AMHULIBI; YMEHUE BBIIOJHATD PacueThl 1o popmysam,

npeoOpa3oBaHus MEJbIX, JIPOOHO-PALMOHATBHBIX BBIPAKEHUN U
BBIPAKEHUN C KOPHSIMHU, PA3JIOKEHUE MHOTOUYICHA Ha MHOXHUTEIIH, B
TOM YHCIIE€ C HCIOJIb30BaHWEM (OpMYNT pa3HOCTH KBAJApPaTOB U
KBaJipaTa CyMMBbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATHIMH: YACIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOWM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOW; YMEHHE PEIIaTh JUHEUHBIE U KBAJIpaTHbIE YPaBHECHMUS,
IPOOHO-paLlMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHOM, CHCTEMBI
NBYX JINHEMHBIX YPAaBHEHUM, TUHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE U JApPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YMCJIE IPU PELICHUU 3a7a4 U3 IPYTUX IIPEIMETOB
M TPaKTHYECKMX 3aJa4; YMEHHE UCIIOIb30BaTh KOOPJIWHATHYIO
OpSIMYI0O M KOOPJIMHATHYIO IUIOCKOCTb Ul M300pa)kKeHHs pelIeHUN
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKUUS, Tpa@uK QyHKIMH, HYJIH

byHKIINH, MIPOMEKYTKHU 3HAaKOINIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yOBbIBaHUs, HAWOOJIbIIIEE W HAMMEHbIIEEC 3HAYCHUS
byHKINY; yYMEHUE ONEepUpOBAThH MTOHSTUSIMMU: npsmast

IPONOPLUUOHATIBHOCTD, JINHEHHAs (PYHKIMS, KBaJpaTUuHas (yHKIMS,
oOpaTHasi MPONMOPLUOHAIBHOCTh, Mapaboja, Tunepoosia; yMEHue
CTpOuTh rpaduku GyHKIUN, UCTIOTH30BaTh rpadyKH JJI ONIPECIICHUS
CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, JIJIsl PEIICHHUs 3a7a4d U3 IPYTUX
y4eOHBIX TIPEIMETOB M pEANTbHON JKU3HH, YMEHHE BBIpaXKaTh
(dbopMysiaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU

YMenue OMepUpOBaTh HOHATUSMU: NOCJIEIOBATEIBHOCTb,
apudmeTrnyeckass U TEOMETpUYECKas  MPOrPEecCUu;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI U
oOLIero 4jieHa Mpu PelIeHuH 3ajlad, B TOM YHUCJe 3a7ad U3 APYrux
y4eOHBIX MPEAMETOB U PEATLHON KUZHU
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YMeHue pemaTth 3aJladyd pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLIEHTHI,
JOJIM W YacTH, JABWXKEHUE, pabOTy, ILIEHYy TOBapOB U CTOMMOCTh
MOKYTIOK U YCJIYT, HAJIOTH, 3a/1a91 U3 00JIACTH YIIPABICHUS JTNIHBIMH
U ceMeilHbIMM (UHAHCAMH); YMEHUE COCTaBJIATh BBIPAKECHHUS,
YpaBHEHMS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHUIO 3aJlayu,
UCCJIEI0OBATh MOJIYYEHHOE PEIlIEHNE U OIIEHUBATh MPaBAONOA00HOCTD
MOJTYYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHas, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEPEHHBIN

U PaBHOCTOPOHHUN TPEYTOJIbHUKH, NPSIMOYTIOJBHBIA TPEYrOJIbHUK,
MeanaHa, OUCCEKTpHUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJIbHUK,
napajgienorpamM, pomO, MpPSIMOYTOJIbHUK, KBaJapaT, Tpameius;
OKPYXHOCTb, KpYT, KacaTelabHasi; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
durypamuy; yMeHue pemaTh 3a/adyd, B TOM YHUCJE U3 MOBCEAHEBHOMN
KU3HHU, Ha HAXOXKJIECHUE T'€OMETPUUYECKUX BEJIMYHUH C MPUMEHEHUEM
U3YYEHHBIX CBOMCTB QUryp u (pakToB

10

YMeHue omnepupoBaTh MOHSATUSAMH: PABEHCTBO (QUTYpP, PABEHCTBO
TPEYTOJIbHUKOB; TapajICIbHOCTh M TEPIEHIUKYISIPHOCTD TPSIMBIX,
Yroia MEXAy MPSMBIMH, TEPHEHAMKYJAp, HAKIOHHAs, MPOCKITHs,
nono6ue puryp, mogoOHbIE TPEYTONBHUKHA, CAMMETPUSI OTHOCUTEIIHLHO
TOYKH W TPSIMOW; YMEHHE pPAaCIO3HABaTh PABEHCTBO, CUMMETPHIO U
nonooue Guryp, napawieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX B
OKpY’KaroIeM MUpe

11

YMeHue onepupoBarth NOHATHUSAMU: JUIMHA, PACCTOSIHUE, YIOJI
(BenMuYMHA yTJIa, CHHYC UM KOCHUHYC yTrjia TPEYroJIbHHUKA), TUIOIIA/Ib;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPY’KaIOILLEM
MUpE; yMEHHUE TMPUMEHATH (QOpPMyINbI TEepUMEeTpa € TUIOMIAJH
MHOTOYTOJIbHUKOB, UIMHBI OKPYXHOCTH W IUIOIIAAA Kpyra, oObema
MPSAMOYTOJIBHOTO MApAJIIENENUIIEIa; YMEHUE NPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy [ludaropa, TpuronHomMeTpuvecke COOTHOIICHHUS

JUTS BBIYUCJIEHUS JJIMH, PACCTOSIHUM, TUIOIIAAECH

12

YMeHne wu300paxkarh TIOCKHE GUTYPI W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (PUTYpPBI OT pPYKH, C TIOMOINBID YEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CUMBOJIBHOMY OTTUCAaHHIO
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13

YMeHue onepupoBaTb MOHATUSAMH: NPSIMOYrOJbHAsg CHCTEMA
KOOpJIMHAT; KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
NPOU3BEJACHUE BEKTOpPA Ha YHCIO, CKAJSIPHOE MPOU3BEICHHE
BEKTOPOB; YMEHHUE WCIIOJIb30BaTh BEKTOPbl W KOOPAWHATHI IS
NPEACTABICHUS JAHHBIX M PEIICHHs 3a/1ad, B TOM YHUCJE U3 APYrUX
y4eOHBIX MPEIMETOB U pealbHOM KU3HU

14

YMeHne onepupoBarb NOHSATHUSMU: CTOJOMKOBBIE W KPYTOBBIE
auarpamMmbl, TaOdMIBI, cpenHee apupMeTHdYecKkoe, MeIuaHa,
HauOoJblllee U HaMMEHbIIEE 3HAYEHMsI, pa3Max UYMCIOBOrO Habopa;
YMEHUE H3BJIEKATh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
uHpOpMaIMIO, TMPEACTABICHHYI0 B Ta0IuIaX M Ha JAUarpaMmax,
OTpaXKaroIIyr CBOMCTBA U XaPAKTEPUCTUKH PEAJIBbHBIX IIPOLIECCOB

n ﬂBJ’ICHHﬁ; YMCHHC paciio3HaBaTb HU3MCHYHUBBIC
BCJIMYWHBI B OKPY’KaromemM MUpE

15

YMeHue onepupoBaTh MOHATUSMU: CIYYaWHBIM OMBIT (CIydalHbBIN
AKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM KCXO)
CIIy4ailHOTO OTbITA, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHUS,
YMEHUE HaXOJUTh BEPOSITHOCTU CIyYaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PEIIaTh
3a/1aud METOJOM OPTraHM30BAaHHOTO Tiepedopa M C MCIHOJIb30BAaHUEM
MpaBujia YMHOXECHHS; YMEHHE OILICHUBATh BEPOSITHOCTH PEATBHBIX
COOBITUI U SIBJICHUM, MMOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHMM B OKPYXKAIOIIEeM MHPE U B IKU3HH,
3HAKOMCTBO C TIOHSITUEM HE3aBHUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHUCEII U €r0 POJIBI0 B MACCOBBIX SIBICHUSIX

16

YMeHue BbIOMpaTh MOIXOAIIUN WU3YYCHHBIM METOJ IJIs PEIICHHS
3a7]a4, IIPUBOJUTH NIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB MATEMATHUKH B
VCKYCCTBE, OIIMCBIBATh OTHAECJIBHBIE BBIJAIOLINECS PE3YJIbTATHI,
MOJyYCHHBIC B XOJ€ Pa3BUTHUS MaTEMaTUKU KaK HayKHu, MPUBOAUTH
IIPUMEPHI MATEMATUYECKUX OTKPBITUM U KX aBTOPOB B OT€UECTBEHHOMN
Y BCEMHPHOU UCTOPUU

IlepedeHb 3J1eMEHTOB co/iep:KaHus, MpoBepsieMbix Ha OI'D mo maTtemaTuke

Kon

[IpoBepsieMblil S3JIEMEHT COAEPHKAHUS
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1 Uucna v BEIYUCICHUS
1.1 Harypanbubie u niessie uncina. [Ipu3Haku 1eIMMOCTH LEIbIX YUCeT
1.2 OOBIKHOBEHHBIE U JIECATUYHBIE poow, MPOIIEHTHI,
OCCKOHEUYHBIE TIEPUONYECKUE IPOOH
1.3 Panmonanpubpie uyucima. ApudMeTHUECKHE OIEparyl ¢ ParoHATbHBIMU
YHCIIaMHU
1.4 JleiicTButenbHbie ynciaa. ApudMeTHndecKue onepamnuu ¢ AeHCTBUTEIbHBIMU
YHCIIaMu
1.5 [TpuGamKeHHbIe BBIUMCICHHS, MPABHIa OKPYTJCHUS, MPUKHUIKA U OIICHKA
pe3yJibTaTa BHIYUCIECHUN
2 AnreOpanvecKkue BhIPaKCHUS
2.1 BykBeHHBIC BBIpOKECHUS (BBIPAKCHUS C TIEPEMEHHBIMHU )
2.2 Crenenb ¢ menbiM nokazareneM. CTeneHb C pallMOHAIBHBIM MOKAa3aTeNIeM.
CBoiicTBa CTENICHU
2.3 MHoOro4eHsl
2.4 | AnreGpanydeckasi poOb
2.5 Apudmernyeckuit KOPEHb HaTypaJbHOU CTEIICHHU. JlenicTBus
¢ apu(METHICCKUMHU KOPHSIMH HaTypaJbHOW CTETICHU
3 YpaBHEHHS ¥ HEPABEHCTBA
3.1 Ienbie u gpoOHO-parMoHaIbHbIe YpaBHEHUA. CUCTEMBI U COBOKYITHOCTH
YPaBHEHUI
3.2 Ienbie u apoOHO-parmoHaIbHBIC HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
HEpPABEHCTB
3.3 Pelienue TeKCTOBBIX 3a/1a4
4 HucnoBbie MOCIEA0BATEIBHOCTH
4.1 ITocitenoBaTEIEHOCTH, CITOCOOBI 3aJaHUS ITOCJIEIOBATCIIEHOCTEH
4.2 Apudmernueckas u reomeTpuueckas nporpeccun. Gopmyia CIOKHBIX
MPOIIEHTOB
3) OyHKIUU
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5.1. | ®Oynkuus, crnocodwl 3amanus GyHkiuu. [paduk  dysHkinuu. OO6nacTh
OTpeAeNeHUus] W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHKmm.
[TpoMexyTku 3HaKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (HYHKIUH.
Makcumymbl U MUHMUMYMbI (QyHKiuu. Haubonbliee u HauMeHblee
3HaYeHNe PYHKIIMH HA TIPOMEXKYTKE

6 Koopaunate! Ha TpsAMOM U IIJIOCKOCTH

6.1 Koopaunartnas npsmas

6.2 | JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuyeckue GpUrypel 1 KX CBOMCTBA

7.2 TpeyrosbHUK

7.3 | MHOTOYTOJBEHUKH

7.4 OKpy»XHOCTb U KpYyT

7.5 | 3MepeHne reoMeTpuYecKuX BETUYUH

7.6 BekTops! Ha IIIOCKOCTH

8 BeposaTHOCTh M cTaTUCTHKA
8.1 | OmmcarenbHast CTATUCTHKA
8.2 BeposTHOCTB
8.3 | KomOunaropuka
8.4 | Muoxecrtsa
8.5 |I'padsr
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