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®enepanpHas paboyas mporpaMMa Mo ydeOHOMY mpeamery «MaTemaTHkay
(6a3oBbIli ypoBeHB) (TpenMeTHas oOiacTh «MaremaTuka u MHGOpMATHKAY) (manee
COOTBETCTBEHHO — IporpaMma [0 MaTeMaTHKe, MaTeMaThKa) BKJIIOYaeT
MOSICHUTETIPHYIO 3alHCKy, COJep)KaHue OOydYeHHs, IUIAaHUPYEMBbIE Ppe3yJIbTaThl
OCBOGHHUS TPOrpaMMbl MO MaTeMaTHKe, TeMAaTUYeCKOe IUIAHHPOBAHHE, IEPEUYCHb
(komudukaTop) pacHpeleiIeHHbIX [0 KiaccaM IIPOBEpPSAEMBIX TpeOOBaHWN K
pe3yibTaTaM OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHON MpPOTrpaMMbl OCHOBHOTO OOILEro
o0pa30oBaHUs U 3JEMEHTOB COACpPXKaHUSA IO MaTeMaTHKe, IepedyeHb (KoaudukaTop)
IIPOBEPAEMBIX TpPEOOBaHUII K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHON
IpOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUSl M 3JEMEHTOB COJIEp)KaHUs IO
MaTeMaTHKe.

INOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo wmaTemaTuke Ui oOywaroumuxcs 5-9 kimaccoB pa3paboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1o MareMaTUKE YUYTEHbl UJEU U TOJOXKEHUS
KOHIICTIIIMY Pa3BUTHUs MaTeMaThueckoro oopasoBanus B Poccutickoit dexneparuu.

[IpenMeroM MaTeMaTUKHU SBISIOTCS (QyHIAMEHTAIbHBIE CTPYKTYpPhl HAIIETO MUpA
— TPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHBIE OTHOILICHUS (OT MPOCTEHIINUX,
YCBaMBAaEMbIX B HETMOCPEICTBEHHOM OIIBITE, JI0 IOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX
JUISL pa3BUTHUSL HAYYHBIX U MPUKIAJAHBIX UeH). MareMatuueckue 3HaHus 00eCIIeUnBaIOT
MMOHMMAaHWE TPUHIIUIIOB YCTPONCTBA M UCIIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHUI0 COLUMAIBHOM, HSKOHOMHYECKOH, TIOJIUTUYECKOU
uH(OpMAaIK, TAI0T BO3MOXXHOCTH BBITIONHITH PACUYEThl M COCTABISATH QJITOPUTMEI,
HAaXOJUTh W  TNPUMEHATH  (OPMYJbI, BJIAJACTh  MNPAKTUYECKUMH  IPUEMaMU
FCOMETPUYECKUX U3MEPEHUHN U MTOCTPOCHUH, YNTaTh WH(POPMAIINIO, TIPEACTABICHHYIO B
BHUJIC€ TaOJNWI], AUArpaMM U TpaduKoB, >KUTh B YCIOBUSX HEOIMPEIACICHHOCTH W
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHH.

N3yuenue marematuku (popmupyer y o0Oy4arolMXCsi MaTeMaTHYeCKUl CTUIIb
MBIIIUICHUS, TTPOSIBIISIIOIINIICS B ONpE/IeJICHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBAalOT TaKU€ NPUEMbl W METOJbl MBIIUICHUS, KaK HWHIYKIHUS W JCIyKIUs,
00001IIeHre U KOHKPETH3aIvs, aHAJIN3 U CHHTE3, KIAaCCHU(PUKAIMI U CUCTeMaTH3aIlns,
abctparupoBanue u aHajorus. OObEKTh MATEMATHUYECKUX YMO3aKIIOUECHUM, MpaBuia
X KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX MOCTPOCHUM, CTOCOOCTBYIOT
BbIpa0OTKE yMEHHUSI (POpMYIUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKJCHUS, TEM
CaMbIM PAa3BUBAIOT JIOTHYECKOE MbIIUIeHHe. M3yueHne MareMaTtuku oOecreurBacT
dbopMHpOBaHUE AITOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS M BOCIUTAHUE YMEHUU
JEUCTBOBaTh MO  3aJaHHBIM  QJIFOPUTMaM,  COBEPIIEHCTBOBaTh  WU3BECTHBIC
U KOHCTPpYUpOBaThb HOBbIE. B mpouecce pemeHuss 3agady — OCHOBHOW YyueOHOM
NESATETbHOCTA Ha ypOKax MaTEeMaTHKW — pa3BUBAIOTCS TBOpUYECKas U MPUKIAIHAS
CTOPOHBI MBIIICHHUS.



OOyueHne mMaTeMaThKe JaeT BO3MOXKHOCTh Pa3BUBATh Y OOYYAIOMIMXCS TOYHYIO,
palMoHaNbHYI0 M MH(POPMAaTUBHYIO pedb, YMEHHE OTOMpaTh Haubosiee MOAXOASIINE
A3BIKOBBIE, CHMBOJMYECKHE, TIpadUyecKue CpeacTBa JJIs BBIPAXKEHUS CYXACHUN
Y HarJIIIHOTO UX MPEJCTaBICHUS.

[Ipn u3yyeHMM MaTEMaTUKH OCYLIECTBIISIETCS OOIlee 3HAKOMCTBO C METOJAMHU
MIO3HAHUS JEHCTBUTEIBLHOCTH, MPEACTABICHUSAMHU O MPEIMETE U METOJAX MaTEMaTHKH,
UX OTJIMYMH OT METOJOB JPYIMX €CTECTBEHHbIX M TyMaHUTapHbIX HaykK, 00
O0COOEHHOCTSIX MPUMEHEHUSI MAaTEMATUKH JJIs1 PEIICHHS] HAYYHBIX U IPUKJIAIHBIX 3a4a4.

[IpuopuTeTHbIMM 1LENIAMH OOy4YeHUsT MareMaThuke B 5-9 kiaccax SBISAIOTCS:

(GopMUpOBaHHE LEHTPAJIbHBIX MATEMaTHMYECKUX MOHATUN (YUCIIO, BEJIMYMHA,
reomeTpudeckas (Gurypa, mepeMeHHasi, BEPOSTHOCTh, (PYHKIIMSI), OOECleunBaroOlIuX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHus 00yUaroIIUXCs;

NoJIBeICHHE OOy4YaroIMXCd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY’KAIOIIEro MUpa, NOHUMAaHUE MaTEMAaTUKHA KaK 4acTH
o011eil KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKMX CIOCOOHOCTEM 00ydarommxcs,
MIO3HABATEJIbHON aKTUBHOCTH, MCCIEAOBATEIIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS,
MHTEpeca K U3yUEHUI0 MaTEMATHKH;

dbopMmupoBaHrue (QYHKIMOHAJIBLHON MaTeMaTUYECKOM TIpaMOTHOCTU: YMEHUs
pacro3HaBaTh MPOSBICHUS MAaTeMaTHYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEaJbHBIX JKU3HEHHBIX CUTyalUUsAX U NPU U3yYEHHH APYTHX YYEOHBIX MPEIMETOB,
NPOSIBJIICHHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMYJIUpOBaTh HMX Ha S3bIKE
MaTeMaTHKM M CO3/1aBaTh MaTEMaTUYECKHE MOJEIH, IPUMEHATH OCBOCHHBIN
MaTeMaTU4YeCKUi anmapar Juisl pElIeHHMs PaKTHUKO-OPHUEHTHMPOBAaHHBIX — 3aJ1ad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYYEHHbIE PE3YJIbTATHI.

OCHOBHBIE JIMHMM COJEp>KaHMs IpPOrpaMMbl IO MaremaTuke B 5-9 kiaccax:
«Hucma u BBIYMCIICHUSY, «Anrebpa» («AnreOpandeckue BBIPAKCHUSY,
«YpaBHEHHSI U HEPABEHCTBA»), «DyHKIuN», «I'eomerpus» («I'eomerpuueckue Gurypsl
U UX CBOWcCTBa», «M3MepeHne TeoMeTpuYecKuX BenuuuH»), «BeposTHOCTh U
CTaTUCTHKa». J[aHHBIE JIMHUM Pa3BUBAIOTCS NApaJIENbHO, KaXKJas B COOTBETCTBUU C
COOCTBEHHOW JIOTHMKOM, OJHAKO HE HE3aBUCUMO OJHa OT JpYyro, a B
TECHOM KOHTAaKT€ U B3aUMOJCHCTBUHU.

ConeprkaHue MporpaMMbl 10 MaTeMaTHKE, PACIPENEICHHOE 0 rojlaM 00y4eHMUs,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, uTOObI KO BCEM OCHOBHBIM, MPHHIMIIHAIHHBIM
BonpocaM  oOydvaronigecss  OOpamlaguch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTE€MaTUYECKUMH IOHATHAMM M HAaBBIKAMU OCYILIECTBISIOCH IIOCJEN0BATEIBHO
U TOCTYyHaTelbHO, C COOJIIOJICHUEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTeMaTHYECKUX IMPEACTABICHUN O00ydarommxcs,
pacmupss 1 yriryosss ee, 00paszys MPOYHbIE MHOKECTBEHHbBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OOO Maremartuka sIBISIETCS 00sS3aTENbHBIM yUeOHBIM
IpeIMETOM Ha YpOBHE OCHOBHOTO oOuiero oopasosanus. B 5-9 knaccax maremartuka



TPaJUIIMOHHO U3y4aeTCsl B paMKax CIEIyIOIIMX YUYeOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«Maremarukay, B 7-9 Kilaccax — KypcoB «AinreOpa» (BKIHOYask JIEMEHTbl CTATUCTUKU
u teopun BeposTHocTei) u «['eomerpusi». [IporpamMmoil mo MareMaTHKE BBOJUTCS
CaMOCTOATEIbHBIN YueOHBINH Kypc «BEepOSTHOCTh M CTATHCTHKAY.

OO0miee 4YMCIIO YacoB, PEKOMEHJIOBAHHBIX ISl U3y4YEHUsT MaTeMaTuKH (0a30BbIid
YpPOBEHb) Ha ypOBHE OCHOBHOro o0miero obpasoBanusi, — 952 uaca: B 5 kiacce —
170 ygacoB (5 wacoB B Henento), B 6 kiacce — 170 dacoB (5 yacoB B HEMENIO),
B 7 kiacce — 204 4Jaca (6 yacoB B Hezelno), B 8 kinacce — 204 gaca (6 9acoB B HECIIO),
B 9 xiacce — 204 yaca (6 yacoB B HE/ICIIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHMUA

W3yyenne MaTeMaTWKu Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS HAMPABICHO
Ha JOCTIXKEHUE OOyYarolMMHCS JIMYHOCTHBIX, METANpPEJIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB OCBOEHUS yUEOHOTO TIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JlugyHOCTHBIE ~ pe3yJbTaThbl ~ OCBOGHMS  TpOorpaMMbl IO  MaTEeMaTHKe
XapaKTepU3yHOTCS:

1) naTpuoTnyecKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEPECa K MPOILUIOMY M HACTOSIIEMY POCCHUHMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JOCTHKEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKOU
MAaTEMATUYECKOW IIKOJbI, K HCIOJb30BAHUIO 3TUX JOCTMKEHUH B APYTHX HayKax
U TIPUKJIAIHBIX cepax;

2) rpaxaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN IpakJaHMHA U pean3aluu ero npas,
IPEJICTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (DYHKIMOHHUPOBAHMS Pa3IUYHBIX
CTPYKTYp, SIBJIE€HUHM, MpoOLEayp TpaxAaHCKOro oOmiecTBa (Hanmpumep, BBIOODSI,
OMpOCHI), TOTOBHOCTbIO K OOCYXKJCHHIO HJTHYECKHX MpOOJEM, CBSI3aHHBIX C
MPAKTUYECKUM NPUMEHEHUEM JOCTHXKEHHI HAayKH, OCO3HAHWEM Ba)KHOCTH MOPAJIBHO-
TUYECKUX MPUHILIUIIOB B IEATEIbHOCTH YYEHOI0;

3) TpyAoOBOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa AKTMBHOE yYacTHE€ B PEUICHWM MPAKTHYECKUX  33/1ad
MaTeMaTUYECKOW  HAIPABJICHHOCTH, OCO3HAHMEM  BAXXHOCTM  MAaTEMATHYECKOIO
oOpa3oBaHHS Ha TMPOTSHKEHUU BCEW SKU3HM IS YCHEHIHOW mNpodecCHOHAIbHON
AESITENTbHOCTY M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM
U TOCTPOECHUEM WHAMBUAYAJIbHON TpPAaeKTOPUU OOpa30BaHUS M >KM3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4eCcKOoe BOCIIMTAHME:

CIOCOOHOCTBIO K AMOIMOHAJIBHOMY M OCTETHUUYECKOMY  BOCHPUSITHIO
MaTeMaTHYCCKHX OOBEKTOB, 3aJad, pCIICHHH, pacCYKJICHUH, YMEHHIO BHJICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMed B  JEATEIbHOCTM HAa  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
MPEACTAaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUs YEJIOBEKA, MPUPOALI U
oOIecTBa, IOHUMAaHWEM MaTeMaTHYeCKOM HayKu Kak c@epbl 4YeloBEeUeCKOou



ACATCIBHOCTH, 3TAIIOB €€ pPa3BUTUA MW 3HAYMMOCTH IJIA Pa3BUTUA LUBWIN3AllHH,
OBJIAACHHUCM S3BbIKOM



MAaTEMAaTUKM M MaTEMAaTHYECKOM KyJIbTYypOM Kak CpPEACTBOM IO3HAHUS MHPA,
OBJIQJICHUEM MPOCTEUIIIMMH HABBIKAMU UCCIIEIOBATEIBCKOM AEATENBHOCTH,

6) puznueckoe BOCIIUTAHME, (¢popmupoBanue KYJbTYPbI 310POBbS
¥ SMOLMOHAJBLHOI0 0J1aronoJIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHMS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUs 3/10pOBOTO 00pa3a *U3HU (370pOBOE MUTAaHUE, COAJIAHCUPOBAHHBIM PEXUM
3aHATHM W OTAbIXa, peryispHas (u3uyeckas AakTUBHOCTb), CHOPMUPOBAHHOCTHIO
HaBbIKa pedeKCHH, IPU3HAHUEM CBOETO IIPaBa Ha OLIMOKY M TAKOI'0 e IpaBa APYyroro
YeJIOBEKA;

7) 3K0J0rN4YecKOe BOCIUTAHUE:

OpHEHTAllMel Ha NPUMEHEHHE MaTEMAaTUYECKUX 3HAHUN ISl peIlICHUs 3aaad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIECH Cpejibl, TIIaHUPOBAHUS IMOCTYIIKOB U OIIEHKH UX
BO3MOXXHBIX TIOCJIEACTBUM JUIsI OKPYXKAIOIIEH Cpelbl, OCO3HaHUEM TIJI00aJIbHOIO
XapakTepa SKOJOTUIECKUX TPOOJIEM U ITyTEH UX PEIICHMUS;

8) ajanTanus K U3MEHAKIIMMCS YCJIOBHSAM COIMAJIbHON U IPUPOJTHOM CPebI:

TOTOBHOCTBIO K JIEHCTBUSAM B YCJIOBHSIX HEOIMPEACIEHHOCTH, MOBHIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH dYepe3 MPAKTUYECKYIO JAEATEIHbHOCTh, B TOM YHCJIEC YMEHHUE
YUYHTBCS Yy APYTHX JIFOACH, IpUOOpEeTaTh B COBMECTHOW NIEATEILHOCTH HOBBIC 3HAHWS,
HABBIKA W KOMITCTCHITNH U3 OTIBITA APYTHX;

HEO0OXOMMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHWM, B TOM 4HUCiIe (HOPMYITUPOBATH
UJICH, TIOHSTHS, TUIIOTE3bI 00 00BEKTaX M SBICHUSIX, B TOM YHUCIIC paHEe HE U3BECTHBIX,
OCO3HaBaTh JEeMUIMTHI COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH, TUTAHHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTyallMl0 KaK BBI30B, TPEOYIONMI KOHTPMEpP, KOPPEKTUPOBATh TPUHUMAEMBIC
pelIeHUs W JCUCTBHUSA, (GOPMYIMpPOBaTH W OICHUBATh PHUCKH W  ITOCJICICTBHS,
(dhopMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOCHHS NpOTpamMMbl [0 MaTEMAaTHKE Ha YpPOBHE OCHOBHOTO
oOmiero oOpaszoBaHusi y oOydyaromierocss OyayT c(opMUpOBaHBI MeTampeaIMETHBIC
pe3yJIbTaThl, XapaKTCPU3YIOIIUECS OBJIAJICHUEM I03HABATEIIbHBIMUA YHUBEPCATbHBIMH
y4eOHbIMA  JCHCTBUSIMH, KOMMYHHUKATHBHBIMH  YHHUBEPCAJIbHBIMH  YYCOHBIMU
JICHCTBHUSIMH, PETYJIATUBHBIMU YHUBEPCATbHBIMH YICOHBIMH JCHCTBUSAMHU.

Ilo3HaBaTe/ibHbIC YHUBEpPCAJbHbIC Y4eOHbIC NCCTBUSA

[To3HaBaTenbHbIE ~ YHUBEpCaJlbHbIE  y4eOHBIE  JIEHCTBUS ~ 00ECHEYMBAIOT
dbopmupoBaHre 0a30BBIX KOTHUTHUBHBIX MPOIECCOB 00yJaronuxcsi (OCBOSHUE METOJ/IOB
MO3HAHUS OKPY’KAIOLIET0 MHpa, MPUMEHEHHE JIOTMYECKHUX, HCCIIeI0BaTEIbCKIX
oreparuii, yMeHul pabotath ¢ HHOOPMAIIHECH).



ba3oBble 1ornueckue aecTBus:

BBISBJISAITH W XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, MOHSATUH, OTHOIICHUM MEXIy MOHATUAMH, (POPMYIHUPOBATH OINpPEICICHHUS
MOHSATUH, YCTAaHABIMBATh CYIIECTBCHHBIM TpPU3HAK KIAaCCU(UKAIIUU, OCHOBAHUS
1St 00OOIIEHUS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAJN34,

BOCIIPMHUMATh, (DOPMYJIUPOBAThH U MPEOOPA30BLIBATH CYKICHUS: YTBEPIUTEIbHbBIC
U OTpUIIaTeIbHbIC, EUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC;

BBIABJISAITH MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3M W MPOTUBOPECUUS
B (¢akrax, [aHHbIX, HAONIOJCHUSIX W YTBEPXKACHUSIX, Npeajaratb KpUTEPUU
JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

MPOBOJIUTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JI€IYKTUBHBIX
Y UHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3AKJIIOUCHUH 10 aHAJIOTUY;

pa3Ouparh  JOKa3aTelibcTBA  MaTEMaTUYECKUX  yTBEpKACHUU  (NpsMbIe
U OT TMPOTUBHOIO), MPOBOJUTH CAMOCTOSITEJILHO HECJIOXKHBIE JI0Ka3aTeJIbCTBA
MaTreMaTudeckux (haKTOB, BBICTpaMBaTh apPTyYMEHTAIlMI0, TPUBOJIUTH TPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHHUS,

BBIOMpATh CMOCO0 pelleHus YueOHOU 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BEIOMpaTh HauboJee MOAXOISAIINI C YYETOM CaMOCTOATENBHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble ucciaegoBate/ibCKue 1efCTBUA:

UCIOJIb30BaTh BOMPOCHl KAaK HCCIEAOBATENbCKUI WHCTPYMEHT TO3HaHUS,
(bopMyIHpPOBaTh BOMPOCHI, (DUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH THIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY ITUIAHY HECTIOKHBIM AKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITEIbHO (OpMYNIHpPOBaTH OOOONIEHHMS M BBIBOJABI IO pe3yjbTaTaMm
MIPOBEICHHOTO HAOJIO/IEHUs, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yNbTATOB, BHIBOJOB M 00OOIICHUN;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpolecca, a TakkKe BbIIBUTATh
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nungopmanmeii:

BBISIBISITh ~ HEJOCTATOYHOCTb M M30BITOYHOCTH  HMH(OpMAaIlMU,  JaHHBIX,
HEOOXOUMBIX JIJISl pEeLIeHUs 3a/1a4H;

BBIOMpATh,  AHAIM3UPOBATh,  CUCTEMATHU3UPOBaTh WM  WHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS;

BbIOMpaTh (HopMy MpeacTaBieHUs WH(GOPMALUU U WILIIOCTPUPOBATH PEIIacMbIe
3aJ]auy CXeMaMH, JuarpaMmmamu, HHOM rpa@uKkoil 1 uX KOMOUHAIUSMUY;



OILICHMBATh HAJCKHOCTh MH(POPMAILIUU MO KPUTEPHUSIM, MPEAJIOKEHHBIM YUUTEIEM
WM CPOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTUBHBIE YHMBepCaIbHble yuyeOHbIE JAEHCTBHUS
KOMMYHPIK&TI/IBHBIC YHUBCPCAJIIBHBIC qu6HBIC I[CﬁCTBI/IH 00eCceynBaroT
c(hOpMUPOBAHHOCTH COLIMAIIBHBIX HABBIKOB 00YYAIOIINXCS.

OoO1enue:

BOCIIpUHUMATh W (POPMYJIUPOBATh CYXKJISHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1eIsIMU OOIIEHHUsI, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX
U MMHUChbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUs TI0 XOJy PEILICHMS 3aJlauyd U MOJyYCHHBIM
pe3ynbTaTam;

B XO0Jie OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAaEMON TEMBI,
mpoOJIeMBbl, pelracMoi 3aa4yu, BbICKA3bIBaTh WJICH, HAIICJICHHBIC HA TMOWCK PEIICHHS,
COMOCTABJISATh CBOM CYXIEHUA C CYXICHUSMH JIPyTMX YYacTHUKOB JHAJIOra,
OOHapy»XUBaTh Pa3IU4YUE U CXOJCTBO IMO3UIIMHI, B KOPPEKTHOH dhopme HOopMyIHUpOBATH
pasHoIJIacusi, CBOM BO3PaKEHUS;

MPEJCTABISATh PE3YJbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTa, HCCIEAOBaHMUS,
MPOEKTa, CaMOCTOATENILHO BbIOMpaTh (opMaT BBICTYIUIEHHUS C YYETOM 3ajay
MPE3CHTAIMU U OCOOCHHOCTEN ayAUTOPUH.

CoTpyaHu4YeCcTBO:

MOHUMAaTh W WCIONB30BaTh MPEUMYIIECTBA KOMAHIHOW H WHIWBUIYATBHOU
paboTHI IPH PEIICHNH YUYEeOHBIX MaTEMAaTHIECKHX 3a]1a9;

OpPUHUMATh 1e7b COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH OPraHU3aIIUIO
COBMECTHOH paboThI, pacipeeisiTh BUABI pabOT, TOrOBapUBATHCS, OOCYKIAATh MPOIIECC
U pe3yJbTat paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX YEIIOBEK;

y4acTBOBAaTh B TPYNIOBBIX ¢opMax paboThl (0OCYXKIeHUs, OOMEH MHEHHSIMH,
MO3TOBBIC MITYPMBI U JIPYTHE), BBIIOJHITH CBOIO YacTh pabOTHl M KOOPJIWHUPOBATH
CBOM JICHCTBHUS C IPYTMMH WICHAMH KOMAaHJbI, OIIEHUBATh KaueCTBO CBOETO BKJIAJa B
o0ITU# TPOIYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHUCTBHSI.

PeryassiTuBHble yHHBepcajbHble yueOHbIe [1eiiCTBUSA

PerynsatvuBHbBIC yHUBEpCAIbHBIC yUeOHBIE NEUCTBHUS 00ECIIEYNBAIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M )KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranmusanms:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PELIECHUs 3aJa4d (MU €ro 4acTh),
BBIOMpATh CIOCOO peHIeHUusI C YYEeTOM HMEIOIIMXCS PpEeCcypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTHPOBATh BapHAHTHI PEUICHUH C YYETOM
HOBOW MH(pOpMaLIUU.



CaMOKOHTPOJIb:

BJIAJIETh CIOCO0AMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca M pe3yibTara
pElIeHHs] MaTeMaTUIECKOM 3a/1a4H;

NPEIBUICTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IPH PEIICHUU 3a/ladH,
BHOCUTH KOPPEKTHUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HaWJIEHHBIX
OIIMOOK, BRISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yJbTaTa JACSITCIBHOCTH TMIOCTAaBICHHOW II€NH
U yCIIOBUSM, OOBSICHATh NMPUYUHBI JOCTWKCHUS WU HEJOCTIKCHUS IIeJH, HAXOIUTh
OmMOKY, T1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

[IpenqMeTHble pe3yabTaThl OCBOCHHSI MPOTrpaMMbl 110 MATEMATUKE MPEACTaBICHBI
1o rojaM oOy4eHHUs B paMKax OTJEIbHBIX YUEOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Maremartukay, B 7-9 kimaccax — KypcoB «Anrebpay, «I'eomerpus», «BeposTHOCTh
Y CTaTUCTHUKAY.



OEJIEPAJIBHASA PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTACCAX

MNOACHUTEJBHASA 3AIIMCKA

[IpuopuTeTHBIMU 1LENIAMH OOy4Y€HUsT MaTeMaThuke B 5—6 Kiaccax SBISIOTCS:

npoAoDKeHHe (OPMUPOBAHMSI OCHOBHBIX MaTeMaTHMUECKHUX MOHATUN (4HCIO,
BEJIMYMHA, TeoMeTpuyeckas  (urypa), oOecneyuBarolluX  MPEEeMCTBEHHOCTh
Y TIEPCIEKTUBHOCTh MATEMAaTUUYECKOI0 00pa30BaHuUs 00yUarOLUXCS;

pa3BUTHE MHTEJUIEKTYalbHBIX W TBOPYECKMX CIOCOOHOCTEM 00ydarommxcs,
MIO3HABATEJIbHOM aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHMI, MHTEpEca K H3YUYEHUIO
MaTeMaTHKHU;

NoJiIBeIcHHEe OOy4YaroIMXCd Ha JOCTYINHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3H MaTEMaTUKN U OKPYIKAOIIEr0 MHUPA;

dopmupoBanrne (GYHKIMOHAJIBHOW MaTEeMaTHYECKON TIpaMOTHOCTU: yMEHHS
pacno3HaBaTh MaTeMaTHYECKME OOBEKThl B pEAIbHBIX JKU3HEHHBIX CHUTYalUsX,
IPUMEHATH OCBOCHHBIE YMEHUS Ul PEUIEHUS IPAKTUKO-OPUEHTHPOBAHHBIX 3a]1a4,
MHTEPHPETUPOBATh MOJYUYEHHbIE pe3yJbTaThl U OLEHUBATh KX HAa COOTBETCTBHE
IIPAKTUYECKON CUTYALUU.

OcCHOBHBIE JIMHUH COAEp)KaHUSA Kypca MareMaTuku B 5—6 Kijaccax —
apu(mernyeckass M T€OMETpUYECKas, KOTOpPbIE PA3BUBAIOTCA MapajlielbHO, KaKJIas
B COOTBETCTBHUU C COOCTBEHHOU JIOTUKOHW, OJHAKO, HE HE3aBHCHMO OJHA OT JAPYTOH,
a B TECHOM KOHTaKTe M B3auMoJeWCTBHM. Takke B Kypce€ MaT€MaTUKH MPOUCXOJUT
3HaKOMCTBO C 3JIEMEHTaMU areOpbl ¥ OMHUCATEIbHON CTATUCTUKH.

N3ydyenne apupMeTHUECKOro Marepuajla HauyMHAeTCs CO CUCTEeMaTH3aluu

Y Pa3BUTHs 3HAHWW O HATYPAJIBbHBIX YUCIAX, ITOJYYEHHBIX HA YPOBHE HA4YaJIbHOIO
oOmrero obOpaszoBanud. [Ipu 3TOM COBEpIICHCTBOBAHWE BBIYMCIUTEIBHOM TEXHUKH
u  (OpMUpPOBAaHHE HOBBIX TEOPETHUUECKUX 3HAHUWA COYETAETCSs C Pa3BUTHEM
BBIYUCIIUTENIbHOM KYJBTYPbl, B YaCTHOCTH C OOyuY€HHEM MpOCTEHIIMM MpuemMam
OPUKUAKA W OUEHKH pe3yJIbTaTOB BbIYMCICHUH. M3ydeHne HaTypaldbHBIX YHCEN
IPOJOJIKAETCS B 6 Kiacce 3HAKOMCTBOM C HaYaJIbHBIMU ITOHSATUSMH TEOPUU
nenumoctd. Hayano nzydeHus: OObIKHOBEHHBIX M IECATUYHBIX JpOOEH OTHECEHO K 5
KJ1acCcy. DTO MEPBBIN 3Tall B OCBOEHUH JIPOOEil, KOIr/1a MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU UJESMU, TOHATUAMU TeMBI. [Ipu 3TOM paccMOTpeHHe 0OBIKHOBEHHBIX
Ipo0eit B OJIHOM 00beMe MPEAIIECTBYET HU3YUYEHUIO JIECATUYHBIX ApPOOeid, 4To
1eJIeCO00Pa3HO C TOYKU 3PEHMSI IOTUKA W3JI0)KEHUS YHUCIIOBOM JIMHUM, KOTrja
npaBuia JAEUCTBUI C JECATUYHBIMU IPOOSIMHU MOKHO OOOCHOBAThH YK€ M3BECTHBIMU
QITOPUTMAMH BBIIIOJIHEHUS JEUCTBUM C OOBIKHOBEHHBIMU  JIPOOSIMH.
3HAKOMCTBO C JECATUYHBIMU ApOOSIMH  PACIIMPUT BO3MOXKHOCTU IS
NOHUMAaHUsl 00YyYalOIMMHUCA MPUKIATHOTO MPUMEHEHUsS HOBOM 3alMCH MpU
U3YYEHUHM APYTHX IMPEAMETOB M IPU NPAKTUYECKOM ucnoisib3oBaHuu. K 6 kiaccy
OTHECEH BTOPOM ATall B HU3YYEHUU [JpoOed, Trae MPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NpeoOpa3oBaHUsl IpoOeil, 0CBOCHHE HOBBIX



BBIYUCIUTCIIBHBIX aJITOPUTMOB, OTTAYUMBAHUC TCXHUKH BBI‘II/ICJIGHI/If/'I, B TOM YHCIIC



3HAYCHUM BBIPAKECHUN, COJIEPKALIIUX U OOBIKHOBEHHBIC, W JECSATHUYHBIE JpOoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTPEHUE MMPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B Hauane 6 kiacca NpoOUCXOJNUT 3HAKOMCTBO C MIOHATHEM IIPOLIEHTA.

Oc00EHHOCTBIO U3YYEHHS MOJOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEN SBISETCA TO,
YTO OHM TAKXE MOTYT PacCMAaTPHUBAThCA B HECKOJBKO 3TamoB. B 6 kiacce B Havaie
n3ydeHus: Tembl «IloJOKHUTENbHBIE U OTPULATEIBHBIE YHCIIa» BBIACISAETCA IMOATEMA
«llenble wymcnaa», B paMKax KOTOPOMl 3HAKOMCTBO C OTPUUATEIbHBIMU YHUCIAMU
U JICUCTBUSIMU C TMOJOKUTEIbHBIMU M OTPULIATENLHBIMU YKUCIAMU IPOUCXOJUT Ha
OCHOBE COJIEpPXKATEJIIBHOIO MOJAXO0Ja. OJTO IO3BOJSET Ha JOCTYIIHOM YpPOBHE
MO3HAKOMHTh OOYYaIOIIMUXCA MPAKTUYECKU CO BCEMH OCHOBHBIMHU IMOHSATHUSIMH TEMBI,
B TOM 4YHCJIE W C IPABWJIAMH 3HAKOB IMPHU BBHIMOIHEHUU apU(PMETUUECKUX JTEUCTBHIA.
N3yueHne palimoHaIbHBIX YUCeN OyIeT MPOAOIIKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHHM pEeIIEHUI0 TEKCTOBBIX 3aJady B 5—6 Kjaccax HCHOIb3YIOTCS
apudmMeTudecKkre nprueMsl pemierus. [Ipu oTpaboTke BRIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIacCaX paccMaTpPUBAIOTCS TEKCTOBBIE 3alauyd CIEOYIOIIMX BHAOB: 3aJaud Ha
JIBUKEHUE, HA YaCTH, HA TMOKYIIKH, Ha pa0OTy U MPOU3BOAUTEIILHOCTD, HA MPOIICHTHI, HA
OTHOUIEHUs U nponopuuu. OOydaromyecs: 3HAKOMSATCS C NpUEeMaMH PELICHHs 3a]ad
nepeboOpoM  BO3MOXKHBIX  BAapUaHTOB, ywaTcs paboTaTth ¢  UH(pOpmanuen,
MIPEICTABIICHHON B (hopMe TaOIUIl WK TUArPaMM.

B mporpamme ydeOHOoro kypca «MartemaTuka» MNpeaycMOTpeHO (HOpPMHUpPOBaHUE
IPONEAEBTUUECKUX alreOpanyeckux npejacTaBieHuil. bykBa kak CMMBOJ HEKOTOPOIO
yyciia B 3aBUCUMOCTH OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
bykBeHHass CHMBOJMKA IIUPOKO HMCIOJIB3YETCS MPEXAE BCEro I 3amucu oOLuX
YTBEPXKICHUA W  TPENJIOKEeHWH, (OpPMYJ, B YACTHOCTH [UISl  BBIYUCIICHUS
r€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCTIA.

B mporpamme yuebHOro kypca «Maremartukay TpEACTABICHA HaIJISIHAS
reOMETpusi, HalpaBlICHHAs Ha pa3BUTUE OOPa3HOIO MBILUIEHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHUs, U300PA3ZUTEIBHBIX YMEHUN. DTO BaXHBIM 3Tal B U3YYCHUH T€OMETPHH,
KOTOpPBI  OCYIIECTBIIAETCS HA  HArjsJHO-NIPAKTUYECKOM  YpPOBHE,  OIUPAaEeTCs
Ha HarsagHO-00pa3HOEe MbIIUIEHHE OOyvaromuxcs. bonblias pojib  OTBOAMUTCS
IIPAKTUYECKOMN JIEATEIBHOCTH, OIBITY, SKCIEPUMEHTY, MOAeInpoBaHuto. OOydaroniuecs
3HAKOMSITCS C T€OMETPUYECKUMHU (PUTrypaMH Ha IJIOCKOCTH M B IPOCTPAHCTBE, C HX
MPOCTEUIIUMU  KOH(DUTypanusiMu, y4yaTcs U300pakaTb HX Ha HEIWHOBAHHOU
U KJIeT4aToi Oymare, pacCMaTpUBAIOT UX MPOCTEiIe cBOKCTBa. B nponecce uzydeHus
HATJIAIHOM TeOMEeTpHUM 3HaHUS, MOJyYEHHbIE O0y4YaloIUMKCSI Ha YPOBHE HAYaJIbHOTO
o011ero 06pa3oBaHusl, CHCTEMAaTU3UPYIOTCS U PACILIUPSIFOTCSL.

CornacHo yueOHOMY MIaHy B 5—6 Kilaccax U3y4aeTcs MHTErPUPOBAHHBIN MPEIMET
«Marematukay, KOTOpPBIH BKJIIOYaeT apudMeTHueckuii marepual U HarJsaIHyo
r€OMETPHUIO, a TAKXKE IMPONEAECBTUUYECKUE CBEIEHUS W3 alreOpbl, 3JIEMEHTHI JIOTUKU
Y Hayaja ONMCaTeIbHON CTaTUCTHKHU.

OO111e€e YnCI0 YacoB, PEKOMEHAOBAHHBIX JUISI U3y4YEeHHsI MaTeMaTukH, — 340 yacos:
B 5 kinacce — 170 gacoB (5 yacoB B Hejento), B 6 kimacce — 170 yacoB (5 yacoB B
HEJIEIII0).



COAEPXAHUME
OBYYEHMUA 5 KIIACC

HartypaJjbHble Yncia v HyJIb

Hatypansnoe uwmcno. Psan wHarypanbabix umcen. Ywcino 0. H3o6paxkenue
HATYpaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YUCIOBOM) IPSIMOA.

[lo3umonHass cucTEMa CUHCIeHHs. PumMckas Hymepauus Kak [pUMEp
HEIMO3ULMOHHOM CUCTEMBI CUuciIeHus. [lecaTnunas cucremMa CUMCICHUS.

CpaBHEHME HATypalbHBIX YHCEJ, CPaBHCHHME HATYyPAJIBbHBIX YHUCEI C HYJEM.
Crioco0b1 cpaBHeHUs. OKpyTIEHUE HATYPaTbHBIX YHCEIT.

CnokeHue HaTypajbHBIX YKCEN, CBOMCTBO HYJS MpU CIOXKEHUU. BriunTtanue kak
JeicTBUE, OOpaTHOE CJIOKEHUIO. YMHOXXEHHE HaTypajbHBIX YHCEN, CBONCTBA HYJS
W eIUHUIIBl NpU YMHOXKEHUHU. JlemeHue Kak JeicTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHTs! neicTBuil, cBs3b Mexay HUMH. [IpoBepka pesyibrara apudmeTnyeckoro
nevctBus. IlepeMecTuTennbHOE M COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
¥ YMHOXEHUS, PaclpeIeIUTeIbHOEe CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonb3zoBanue OykB JUisi 00O3HAUYE€HMsS] HEU3BECTHOTO KOMIIOHEHTAa U 3alUCHU
CBOMCTB apu(PMETUICCKUX JTCUCTBHIA.

JlenuTenu v KpaTHbIE YUCIa, pa3IoKEHHE HA MHOXKATENHU. [IpocTeie n cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

CreneHb ¢ HaTypalbHBIM MOKa3aTelIEM. 3allUCh YMCIA B BUAE CyMMBbI pa3psiaHbIX
CJIaraeMblIX.

UucnoBoe BblpakeHHE. BhluncieHne 3HAYEHUN YHMCIOBBIX BBIPAXKEHUH, MOPSAIOK
BBITIOJIHEHUSA JI€UCTBUM. VICMONb30BaHME TIPU BBIUHUCICHUAX MEPEMECTUTEIHLHOIO
U COYETATEJbHOIO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHHSI, pACIIPEAEIUTEIbHOTO
CBOWCTBA YMHOECHHS.

J{poon
[IpencraBiienne 0 QpoOH Kak Croco0e 3amuch 4acTH BeMYUHBI. OOBIKHOBCHHBIC

npo6u. IlpaBunbHble W HempaBwibHble JpoOu. CMmemaHHas apoOb, MpPeCTaBICHUE
CMEIIaHHOW ApoOHM B BHUJAE HENPABWIBHOW JPOOHM M BBIACIICHHUE IIEJIOM YacTH 4ucia
U3 HempaBWIbHOW 1poOu. M3o0pakenuwe npobOeii TOYKaMH HAa YHUCIOBOW TIPSIMOM.
OcHoBHOe cBoiicTBO ApoOu. Cokpamienue apooOeit. IlpuBeneHue ApoOM K HOBOMY
3HaMmeHatelno. CpaBHeHUE ApoOeil.

CnoxxeHHe W BBIUMTAaHUE APOOEl. YMHOXKEHUE M JeleHHe ApoOel, B3auMHO-
oOpaTHbie 1pobu. HaxoxaeHne yacTu 1eaoro U Lejaoro o ero 4YacTu.

Hecstuunas 3amuchk apobOeit. [lpencraBnenue AecSITHYHONW ApoOW B BUJC
OOBIKHOBEHHOH. M300paskeHue NECATHYHBIX JIPOOEH TOYKAMH Ha YHMCIIOBOW MPSIMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

ApupmMernyueckne NEUCTBUS C NECATUYHBIMU ApoOsiMU. OKpYyriaeHUe AECITHYHBIX
po0eit.



Pemenue TeKCTOBBIX 3a71a4

Pemienrie TeKCTOBBIX 3aj1au apu(pMETHUECKUM CIocoOoM. PerieHue JTOrnyeckux
3amad. Pemenue 3amay nepeOOpoM BceX BO3MOXHBIX BapuaHTOB. Mcmosin3oBaHue
MIPU PEIICHUU 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3angay, cogepxaimx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsi, PacCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EJMHULIBI HW3MEpPEHUs: MaCChl,
o0beMa, IIeHbI, PaCCTOSIHHS, BpeMEHHU, CKOpOCTU. CBA3b MEXKy €AMHUIIAMH U3MEPEHUS
KaKI101 BEJINYNHEI.

Peliienrie OCHOBHBIX 3a/1a4 Ha IPOOHU.

[IpencraBieHne TaHHBIX B BUJC TAOJIHII, CTOJOYATHIX JUATPAMM.

Harnsinnas reomerpust

Harnsnneie npencraBieHus: o Gurypax Ha IJIOCKOCTH: TOYKA, MpsMasi, OTPE3OK,
Jy4, yroJji, JIOMaHasi, MHOTIOYI'OJIbBHUK, OKPY>XHOCTb, Kpyr. Yroi. [IpsMoi, OCTpbIii,
TYIIOW U Pa3BEPHYTHIN YIJIbI.

JlnmiHa oTpe3ka, METPUYECKUE E€IWHUIBI JUIMHBL. J[JIMHA JIOMaHOH, NEPUMETP
MHOTIOYyTroJIbHUKA. MI3MepeHne U OCTPOEHUE YIJIOB C HOMOILBIO TPAHCIIOPTHUPA.

Harmsnaeie mpeacraBienuss o (¢urypax Ha IDJIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxenue ¢uryp, B TOM 4UHCIe Ha kieTdaroi Oymare. Iloctpoenme
KOH(pUrypauuii u3 yacrted NpsMON, OKPY>KHOCTM Ha HEJIMHOBAHHOM M KJIETYATON
oymare. Vcnosib30BaHHE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[1momane MPSAMOYTOJIbHHUKA 51 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM 4Yucie (Uryp, M300paKCHHBIX Ha KieT4aTol Oymare.
EnvnHuiel n3Mepenust 1iomaim.

Harnsnueie mnpenctaBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MNPSIMOYTOJIbHBIM
napasuienenunes, kyo, MHOrorpaHHuku. M3o0paxkeHnue mpocTeHImx MHOTOTPAaHHUKOB.
Pa3BepTku kyOa u napamienenunena. Coznanue Mojiesieii MHOTOIpaHHUKOB (M3 Oymard,
MIPOBOJIOKH, TUIACTWJIMHA U APYTUX MaTEPUAJIOB).

O0beM npsIMOYTOJIBHOTO Mapasuienenunena, Kyoa. Enunuisl namepenus oobema.

6 KJIACC

HartypajabHble unciia

Apudpmernueckue JEHCTBUS C MHOIO3HAUHBIMM HATypaJbHBIMU YHCJIAMHU.
YucnoBble BBIpaXKEHUs, MOPAIOK JIEHCTBUM, MCIOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYMCIICHUSAX TNEPEMECTUTEIBHOIO W COYETATENBHOTO CBOWCTB  CIIOKEHUSA
Y YMHOXXEHMSI, PACIPEIEIUTEILHOIO CBOMCTBA YMHOKEHUsI. OKpYyTIeHUe HaTypaJIbHbIX
YHUCEL.

Jenutrenu w KpaTHble YHUCIA, HAWOOJbIIMK OOLIMN AENUTETh UM HauMEHbIIIee
obmiee kpaTHoe. JlemuMocTb CyMMBI U pou3BeicHusI. [lenenne ¢ 0CTaTKOM.



Jpoon
OObIKHOBEHHasi JIpoOb, OCHOBHOE CBOMCTBO JpOOM, COKpallleHHE JIpOoOeH.

CpaBHeHue U ynopsanouMBaHue ApooOeil. Pemienne 3amady Ha HaXOXJIEHUE YaCTH
OT MEJIOr0 W IENOoro mo ero vactu. J[poOHOe dYHMCiIO Kak pe3ynbTar JeJeHUs.
[IpencraBienue AECATUYHOM JpoOU B BUJE OOBIKHOBEHHOW JIPOOM M BO3MOKHOCTH
MpeCTaBlICHUs] OOBIKHOBEHHOM ApoOM B BHJAE JeCATUYHOM. JlecsTuuHbie apOoOHU
U MeTpuyeckas cucteMa mep. ApupMeTHYeCKrue JCUCTBUS U YHCIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMHU U JICCATHIHBIMH JIPOOSMHU.

OtHomienue. JleneHue B JJaHHOM OTHOIIEHMH. Macmtad, MponopIus.
[IpuMeHenne mponopLUnii IPHU PEIICHUN 3aa4.

[lonaTne npoueHTa. BplunciieHWEe NpOLEHTa OT BEJIMYHWHBI U BEIWYMHBI IO €€
MPOIEHTY. BbIpakeHWe MPOIEHTOB JECATUYHBIMU JpoOsmu. Pemienne 3agau
Ha MPOLEHTHI. BbIpakeHNnE OTHOLLIEHUS BEIMYUH B MPOLIEHTAX.

IHosio)kUTEIbHBIE U OTPUIIATEILHbIE YHCJIA

[TosoxkuTenbHple W OTpUUATENbHBbIE 4Yucha. l[lembre uymcna. Moaynbs 4yucia,
reoOMEeTpUYecKasl HWHTepIperanuss Moayyas uyucia. M3o0paxkeHwe 4yucena Ha
KOOPAMHATHOM  NPSIMOM. Hucnossle IIPOMEXYTKH. CpaBHeHue YyCell.
Apudmernyeckue IEHCTBHUS C TOJIOKUTEILHBIMUA U OTPUIIATEILHBIMA YHCIAMHU.

[IpsamoyronpHass cuUCTEMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaTel TOUYKH
Ha TUIOCKOCTH, abciucca U opauHata. [loctpoeHue Touek U Guryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIEe BBIPAKECHUSA

[IpuMenenue OyKB JUIsl 3allUCH MaTEMaTUYECKUX BBIPAKCHHH WM MPEII0KCHUH.
CpoiictBa apuMeTHUECKHX JCUCTBUN. DyKBEHHBIE BBIpAKEHUS W  UYHCIIOBBIC
MOJCTAHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXOXKJCHUE HEHU3BECTHOIO KOMIIOHEHTA.
dopmynbl, GopMysbl MEepUMETpa U IUIOMIAJU TPSAMOYTOJbHHMKA, KBaapara, oObema
napasuiesienumneaa u Kyoa.

PemieHne TeKCcTOBBIX 33124

PellieHrie TEKCTOBBIX 3ajiady apu(pMETUUECKUM CrocoOoM. PelieHue JOruyeckux
3a1a4. Pemrenne 3amay nepebopoM BceX BO3MOKHBIX BapHAHTOB.

Pemenue 3amay, comepammux 3aBUCUMOCTH, CBA3bIBAIOIIMX BEJIMYMHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, 1I€HA, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBLHOCTh, BpEMS,
o0beM paboTbl. EquHUIBI HU3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH,
ckopocTH. CBSI3b MEXKIY €IMHULIAMU U3MEPEHUS KaX0N BEIIMYUHBI.

Pemenune 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPOMOPIHOHAIBHOCTHIO BEJIMYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a/1a4 Ha IPOOH M MPOIICHTHI.

Onenka W TWOpUKUAKA, OKpyrieHue pesynbrata. CocTaBieHHE OyKBEHHBIX
BBIPAKCHUH 10 YCJIOBHUIO 3aJ1a4H.

[IpencraBneHne MAaHHBIX C TIOMOIIbIO Tabnuiy u  auarpamm. CronOdarbie
IAArpaMMBbl: YTEHUE U TIOCTPOCHUE. UTeHnEe KPyroBbIX JUArpaMM.



Harasignas reomerpus

Harnsgueie npencraBieHuss o purypax Ha IJIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jy4, yToJj, JIOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJbHHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpyT.

B3anMHOE pacnosioxkeHue NBYX MPSIMBIX Ha TJIOCKOCTH, MapaJUIeNIbHbIE MPSIMBbIE,
NEPNEHANKYJISIpHBIE TpsiMble. M3MepeHHe pacCTOSHUN: MEXAY JIBYMs TOYKAMH, OT
TOYKH JI0 IPAMOM, JUIMHA MapLIPyTa Ha KBAAPATHOU CETKE.

N3mepenne © NOCTPOEHHUE YIJIOB C IIOMOILIBK  TpaHCHoprupa. Buusl
TPEYTOJILHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIBHBINA, TYMOYTOJIbHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUH. YeThIpexyroibHUK, MIPUMEPHI YEThIPEXYTOJbHUKOB.
[IpssMOYTONBHUK, KBaJpaT: HCMHOJIb30BAaHMWE CBOWCTB CTOPOH, YIJIOB, JHAroHAJICH.
N300pakenne reomeTpuuecknx (UTyp Ha HEIMHOBAHHOW Oymare ¢ MCIOJIb30BaHHEM
[UPKYJIsl, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [locTpoenns Ha kiieTyaToit Oymare.

[lepumerp mHoroyrojibHuKa. [loHsTHE MUIOMAAU (PUTYPBI, €IUHUIIBI U3MEPECHUS
wiomwaau. [pubnmxenHoe n3mepenue mwiomaan Guryp, B TOM 4YMCI€ Ha KBaJpaTHOU
cetke. [IpubmmxenHOe H3MEpEHUE TMHBI OKPYKHOCTH, TIJIOMIAIN KPYTa.

CumMmeTpusi:  LEHTpajbHasi, oOceBasi W  3€pKajbHas

cummetpuu. [loctpoeHre CUMMETPUYHBIX QUTYD.

Harnsinaeie mpencTaBiieHust 0 TPOCTPAHCTBEHHBIX (PUTypax: mapajiesenumnes,
KyO0, mpu3mMa, nupamuja, KOHyC, WIKHAP, map u chepa. M3o0paxenue
MPOCTPAHCTBEHHBIX (uryp. [Iprumepsl pa3BepTOK MHOTOTPAHHUKOB, IWJIUH]IpA U
konyca. Co3znanue Mojieniel mpoCTPaHCTBEHHBIX (puryp (u3 Oymaru, mpoBOJIOKH,
IUIACTWIIMHA U IPYTUX MaTEPHUAIIOB).

[lonatue oObeMa, eauHUIBI H3MepeHus oO0bemMa. OO0BeM MNPSAMOYTOJIBHOTO
napajjenenunena, Kyoa.

IMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3yJbTaThl OCBOECHMS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 5 kJacce.

Yucaa v BIYMCICHUS

[loHuMaTh W MPaBWIBHO YNOTPEOISTH TEPMHUHBI, CBA3AHHBIE C HATypaJbHBIMU
qyuciaaMu, OOBIKHOBEHHBIMU U JIECSITUYHBIMH APOOSIMH.

CpaBHUBATh U yHNOPSAOYMBATH HATypalbHbIE YKCIIA, CPABHUBATh B MPOCTEUIINX
ClIy4asix OOBIKHOBEHHBIE IPOOH, AECITHUHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOW (YMCIIOBOM) MPSAMON C COOTBETCTBYIOLIUM
el YiCIIOM U M300pakaTh HaTypajbHbIC YKCIIAa TOYKAMH Ha KOOPAUHATHOMN (YHCIIOBO)
MPSAMOM.

Beimonuate  apudMeTrnyeckue — JACHCTBUS C  HATypaJbHBIMH  YHCIAMH,
C OOBIKHOBEHHBIMU JPOOSIMHU B IPOCTEUIITNX CITydasX.

BrinoaHsaTh IIPOBEPKY, MPUKUIKY pe3yibTaTa

BBIYMCIEHUN. OKPYIJIATh HaTypaJbHbIE YHCIIA.



Pemenue TekCcTOBBIX 32/1a4

Pemate TekcTOBBIE 3amaud  apuUPMETHUECKUM CIHOCOOOM M € IOMOIIBIO
OpPraHHW30BaHHOTO KOHEYHOTO 1epedopa BceX BO3MOKHBIX BAPUAHTOB.

Pematp 3a1aun, copepxaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBL: CKOPOCTb,
BpEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUE 3alUCH, CXEMbl, TaOJIWIbl, O0O3HAUYEHUs] NpPU PELICHUU

3agay. llonp30BaThCs OCHOBHBIMU €IMHULAMU HM3MEPEHMs: LIE€HBbI, Macchl,

paccTosiHus,
BPEMEHHU, CKOPOCTHU, BBIPAXKATH OJHU €IMHUIIbI BETUYUHBI YEPE3 APYTHE.

W3Bnekarp, aHaJIW3UpPOBaTh, OLEHUWBAaTh HH(POPMALMIO, IPEICTABICHHYIO
B Tabuulle, Ha CTOJIOYATON AMarpaMMe, UHTEPIPETUPOBAThH MPEICTABICHHbIC JaHHbIC,
MCIIOJIb30BAaTh JAHHBIE NIPU PELICHUH 3a/1a4.

Harasignas reomerpus
[Tonp30BaThCS TEOMETPUYECKUMU MTOHATUAMU: TOUYKA, IPsAMast, OTPE30K, JIyd, yIod,
MHOT'OYT'OJIBHUK, OKPYKHOCTb, KPYT.
[IpyBoaUTh TpUMEPHl OOBEKTOB OKpPYXAIOLIEro MHpa, HMeUmMX (opmy
W3YYEHHBIX TEOMETPUUECKUX (PUTYP.
Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYKO C yIVIAMH: BEpPIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAaMHM: YIOJI, BEpIIMHA, CTOPOHA, AUArOHalb, ¢ OKPYKHOCTBIO: paguyc,
JUaMETP, LEHTP.
N300pakaTh U3yuyeHHbIE TeOMeTpUUecKue (PUrypbl Ha HEJIMHOBAHHOW U KJIETYaTOU
OyMare ¢ MOMOUIbIO UUPKYJISI U IMHEHUKH.
Haxomuth [IIMHBI OTPE3KOB HENOCPEACTBEHHBIM HW3MEPEHHUEM C IIOMOLIBIO
JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBL, CTPOUTH OKPYKHOCTb 3aJaHHOTO
paguyca.
Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaApara Uil UX
IIOCTPOEHMS, BBIYMCIICHUS IUIOLIANA U [IEPUMETPA.
BbruucnsaTs nepuMeTp M IIOHIa b KBapara, NpsIMOYTOJIbHUKA, (PUTYp, COCTABIECHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM uucie puryp, n300pakeHHbIX Ha KJIeTyaTol Oymare.
[Tonp30BaTbCs OCHOBHBIMU METPUYECKMMHU €AUHULAMMU U3MEPEHUs UIMHBI,
IJIOLA1; BBIPAXKaTh OJHU €IVHULIBI BEJIMYUHEL Yepes3 Ipyrue.
Pacnio3HaBath mapamienenunes, Ky0, UCIONb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA,
pedpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHHUS MapajuieNenunena, Kyoa.
Bbruncnsate 00beM Ky0a, mapauiesenunena Mo  3aJaHHbIM — M3MEPEHHUSM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHUS 00beMa.
Pemate  HecnokHblE 3aJaud  HA  U3MEpPEHHE TE€OMETPUYECKHX  BEJIMYMH
B IIPAKTUYECKUX CUTYaLUSX.

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 6 Kiiacce.

Yucaa v BIYMCICHUS
3HaTh W TIOHMMAaThb TEPMHUHBI, CBA3aHHBIE C pa3JIMYHBIMU BHUJAMH YHUCEI
U croco0aMu UX 3aIllUCH, IEPEXOJUTh (€CIU 3TO BO3MOXHO) OT OJHOM (POpMBI 3amucu



4yucia K Apyromu.



CpaBHUBaTh W YIOPSJAOYMBATH IIEJIbIC YKCIA, OOBIKHOBEHHBIE U JICCATHUYHbBIC
JpoOu, CpaBHUBATH YKCJIA OJIHOTO M Pa3HbIX 3HAKOB.

BoInonHsTh, coueTasi yCTHbIE U MUChbMEHHBIE MPUEMbI, apU(PMETUYECKUE IeUCTBUS
C HATypaJIbHBIMUA W IEIBIMH YUCIaMH, OOBIKHOBEHHBIMH W JECATHYHBIMU IPOOSIMH,
MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMH YU CJIAMU.

BpuncnsaTe 3HaYEHHS YMCIOBBIX BBIPAXKCHHM, BBIIOIHATh NPUKUAKY U OLEHKY
pe3yibTara BBIUYMCICHUM, BBIMOJHATh MPEOOpPa30BAHUSI YHUCIOBBIX BBIPAXKEHUM
HA OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUIA.

COOTHOCUTH TOYKY Ha KOOPAWMHATHOM MPSMOW C COOTBETCTBYIOIIUM €M YHCIOM
1 M300paxaTh YMCIa TOUKAMU Ha KOOPJIMHATHOM MPSIMOM, HAXOUTh MOJTYJIb YHCIIA.

COOTHOCUTBH TOYKHU B MPSMOYTOJIbHOW CUCTEME KOOPJIUHAT C KOOPAUHATAMH 3TOU
TOYKH.

OKpyIJISITh LEbIe YUCIIa U IECITUYHBIEC IPOOU, HAXOUTh NMPUOTUAKEHUS YHCET.

YucnoBbie 1 0yKBeHHbIE BbIPAKEHUS

[Tonumatre W ynoTpeOasTh TEPMHHBI, CBSI3aHHBIE C 3aMKUCHI0 CTETNICHU YHCIIA,
HAaXOJUTh KBajpaT W KyO dYMCIA, BBIYUCISATH 3HAYCHUS YHCIIOBBIX BBIPAKCHUH,
CoAEepKaluX CTEICHHU.

[Tosnb30BaThCA MpU3HAKAMHU JEIUMOCTH, PACKIAABIBATHL HATypaJbHBIC YHCIA
Ha MPOCTbIE MHOKHUTEIIHU.

[Tonp3oBaThCss MacITaboM, COCTABIIAThH IIPOIIOPIIMHA U OTHOIIICHHMS.

Hcnons3oBaTh OYKBBI I O0O3HAYEHHUS YUCENI MPU 3alUCH MATEeMaTUYECKHUX
BBIpAKEHUN, COCTABJIATh OYKBEHHBIC BBIPAKECHHUS U (HOPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUM, OCYIIECTBIISASI HEOOXOMMbIE TI0JICTAHOBKH M IPEOOPa30BaHMS.

Haxoants HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pelrenne TekCTOBBIX 3a/1a4

PemaTe MHOrOIIaroBbI€ TEKCTOBBIE 3aa4l apU(PMETUYECKUM CIIOCOOOM.

Pemate 3amauu, cBS3aHHBIE C OTHOLIEHUEM, MPOMOPIIMOHAIBHOCTHIO BEJIHYMUH,
MPOLIEHTaMH, PeIIaTh TPU OCHOBHBIC 3a/1a4H HA JPOOU U IPOLEHTHI.

Pemats 3amaun, coaeprkamine 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTbD,
BpEMs, pacCTOsIHUE, I1I€Ha, KOJUYECTBO, CTOMMOCTb, IMPOU3BOAMUTEIHLHOCTH, BpEMS,
o0bemMa paboThl, HCHONB3Yys apumeTuyeckue AEMCTBUS, OLEHKY, NPUKHIKY,
MOJIb30BaTHCS €AMHULIAMU U3MEPEHHSI COOTBETCTBYIOIINX BEIHUMH.

CocTaBisTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.

W3Bnekats wuHGOpMANHMIO, TMPEJACTaBICHHYI0 B TaOJuIaX, Ha JIMHEWHOMH,
cTo0YaTON WM KPYyTOBOM AMarpamMmax, HHTEPIPETUPOBATh MPEACTABICHHBIC TaHHBIC,
UCIIOJIb30BaTh JaHHbBIC MIPU PEUICHUU 3a]1a4.

[IpencraBiars HHGOPMALIHIO C IIOMOIIBIO TAOJHII, JIMHEHHOW W CTOJIOYATOM THarpaMM.

Harasignas reomerpus

[IpuBomMTh TpUMEPHI OOBEKTOB OKPYXAIOMIETO0 MHpa, HMEINMX (Gopmy
M3YUYCHHBIX T€OMETPUUECKUX MUIOCKUX U MPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI PABHBIX
1 CHMMETPHYHBIX (DUTYD.



N300paxkaTh C MOMOIIBIO LUPKYJIA, JIMHEWKH, TPAHCIIOPTHUPA HA HEIMHOBAHHOU
U KJIeT4aToi Oymare M3ydeHHbIE TJIOCKHE reoMeTpruuecKrue GUrypbl U KOHOUTypaluu,
CUMMETPHUYHbIE (PUTYPHI.

[Tonb30BaThCA TEOMETPUYECKUMU TOHATUAMH: PABEHCTBO (QUIYp, CUMMETpHS,
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3AHHYK) C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHH.

HaxoauTe BENWYMHBI YIJIOB HW3MEPEHHWEM C MOMOILIBID TPAHCIIOPTHPA, CTPOUTH
yIJIbl 33JaHHOM BEJIMYMHBI, MOJIb30BATHCS MPU PELIEHUM 3aJad TIPagyCHOM MEpPOU
YIJIOB, PAcliO3HABaTh HA YEPTEkKAX OCTPBIU, IPSAMOM, PA3BEPHYTHIN U TYIION YTJIbI.

BbluucnsaTe UIMHY JIOMAaHOW, NIEPUMETP MHOTOYTOJbHHKA, I[OJIb30BATHCS
E€AMHHUIAMH W3MEPEHUS JUIMHBI, BBIPAXKATh OJHU €IUHULBI M3MEPEHUs JUIMHBI 4epe3
IpyTue.

HaxoauTp, WCHONB3ys 4YEpPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXAY JBYMS
TOYKaMH, OT TOUYKH 10 IPSIMOM, JUIMHY IyTH HAa KBAJpPaTHOM CETKE.

Boeraucnars miomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIHHUKOB, HCTIOIb30BATh
pazOueHue Ha  NPSMOYTOJIBHUKHA, Ha  paBHbIE burypsl,  JIOCTpauBaHue
70 TPAMOYIOJIbHUKA, ITOJIb30BATHCA OCHOBHBIMU €IUHULIAMM W3MEPEHMs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS ILIOIIAAN Yepe3 APyTHE.

Pacrio3HaBaTh Ha MOJENSAX M HM300paXEHUSAX NUPAMHAY, KOHYC, LMIUHAD,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTOM Oymare MpsSMOYTOIbHBIN MapaJiyIeIICITUIIE].

Boruncnare 00beM MPSMOYTOJIBHOTO —Tapajjiesienunena, Kyoa, MOJIb30BaThCs
OCHOBHBIMU €JUHUIIAMU U3MEPEHUs 00beMa;

Pemrareb HecnoOXHBIE 3aJadud  HA HAXOXKIAEHUE TE€OMETPUYECKHX BEJIMYHH
B IIPAKTUYECKUX CUTYaLIHSIX.



TEMATHUYECKOE

INJNIAHUPOBAHMHE 5 KJIACC
HaumenoBanue Kommuect OcHoBHO OcHOBHBIC BUBI JCATEIHHOCTH O0YYArOIIIXCS
paznena (Tembl) BO e
Kypca 4acoB coJiep>KaH
ue

Harypanbnbie uncna. 43 JHecarnunas Yurarth, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHBIE YUCJIA;

Jevictus C cucremMa NpeaIaraTb M 00CyKIaTh COCOOBI YIIOPSJOUYNBAHUS YHUCEIL.

HAaTYpaAJIbHBIMU YHCIIAMHU cuucnenus. Psn HN300paxaTh KOOPIUHATHYIO IPSIMYIO, 0TMEYaTh YUCia
HaTypaJbHbIX TOYKAMHU Ha KOOPAMHATHON MPSMOM, HAXOAMTh KOOPIUHATHI
quces. TOYKHU.
Harypanbubii HccaenoBath cBOMCTBA HATypaibHOTO psiga, urcen 0 u 1
pan. Yucio 0. IIPU CIIOKECHUU U YMHOKECHUMU.
HarypanbHbie HNcnonb30BaTh NPABUJIO OKPYTJICHUS HATYPAJIbHBIX YHUCE.
Yyyclia Ha BeinoaHATL apudMeTHYecKHe JeHCTBUS C HATYPAJIbHBIMU
KOOPJAWHATHOM YUCJIaMU, BBIMUCJIATH 3HAYCHUS YHCIIOBBIX BBIPAKEHUN
PSMOIA. CO CKOOKamu U 0e3 CKOOOK.
CpaBHeHue, 3anuceIBaTh NPOU3BEACHUE B BUJIE CTCIICHU, YUTATH
OKpYTJIEHUE CTETICHU, UCMO0JIb30BATH TEPMHUHOJIOTHIO (OCHOBAHHE,
HaTypaJIbHBIX MI0KAa3aTelb), BBIYUCIAATH 3HAYEHUS CTETICHEH.
quced. BbINoJHATH NPUKUIKY U OLEHKY 3HAaYE€HUI YHCIIOBBIX
Apudmernueckue BBIPAKCHUN, MIPEJIaraTh U NPUMEHATh IIPHEeMbI IPOBEPKH
JEUCTBUS BBIYMCIICHUN.
C HATypaJIbHBIMU HUcnonb30BaTh IpH BHIYUCJICHUSIX
YUCIIAMMU. IIEPEMECTUTENILHOE U COYETATEIbHOE CBOMCTBA




ITepemecTuTenbHO
eu
coYeTaTeIbHOE
CBOMCTBA
CJIOKEHUS U
YMHOXKEHUS,
pacrnpenenuTenbH
0€ CBOMCTBO
YMHOKEHHS.
Jemurenu

U KpaTHbIE
qyucia,
pa3oxKeHue
4yuciia Ha
MHOKHUTEIIH.
Jlenenue

C OCTaTKOM.
[IpocTeie n
COCTaBHbBIE YHUCIIA.
[IpusHaku
JICTUMOCTH Ha 2,
5,

10, 3, 9.

Crenenb

c

HaTypaJbHbI

M

U PUMEHATH MPaBUJIa MpeoOpa3oBaHUs YUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX TEUCTBUIA.
HccnenoBarh 4nca0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

U 000CHOBBIBATH THIOTE3bI, (pOPMYIHPOBATH
00001IeHNs U BBIBOJBI 10 PE3YJIbTaTaM IPOBEICHHOTO
UCCIIEIOBAHUS.

DopMyJMpPOBaTL  ONpedeJeHUs  JCIUTENs U
KpPaTHOTO, Ha3bIBATh JICJINTEJIM W KpPATHBIE YHUCIIA;
pacmo3HaBaTb IPOCTbIE M COCTaBHbIE YHCIIA;
¢popmyauposarh

U NPUMEHATh NPU3HAKH JEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOKHUTENH; HAXOAUTH OCTAaTKHU OT ACJICHUS U HEIOJIHOE
YaCTHOE.

Pacno3naBaTh UCTUHHBIE U JIOKHBIE

BBICKA3bIBAHUS O HATYPAJIbHBIX YHCIIAX,

NPUBOIUTH IPUMeEPHI

Y KOHTPIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPUIIAHUS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YUCEI.
KoncTpynpoBath MaTeMaTHYeCKHE MPeII0KeHUA

C IOMOIIBIO CBSI30K «H», «UJIN», «ECIH. .., TO...».

Pemath TeKCTOBBIC 3a/1a4U apUPMETUYECKUM CIIOCOOOM,
HCII0JIb30BATh 3AaBUCUMOCTH MEXY BEIIMUNHAMU
(ckopoCTh, BpeMs, pacCTOSHUE; LIEHA, KOJIMYECTBO, CTOMMOCTb
U Ip.): aHAJTM3UPOBATH U OCMBICJIUBATDH TEKCT 3aa4H,
nepegopMyTUPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIC
JAHHBIC, YCTAHABJIMBATDH 3aBUCMMOCTH MEK/1y BEJIMUYMHAMU,




MoKa3aTeyieM.
YucnoBwle
BBIPKEHUS,
OPSI0K
JICHCTBUIA.
Pemenue
TEKCTOBBIX 3a/a4
Ha BCE
apupMeTUYeCKre

CTPOMTH JIOTUYECKYIO LEMOYKY PaCCyKICHUM.
MopeanpoBaTh X0/ pEeIIECHUS 3a/1a4d C IOMOIIBIO PUCYHKa,




JICUCTBUS,
Ha
NIBOKCHUE
U TIOKYTIKH

CXEMbI, TaOJIHUIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATDH PA3IUYHBIE PELICHUS,
3aMKMCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpurnuyecku oueHUBATh MOJIYYECHHBIN PE3YIbTAT,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS

OTBET HAa COOTBETCTBUE YCIOBUIO, HAXOAUTh

OIIIUOKH.

PemaTtp 3a1aun ¢ nomolipio nepedopa Bcex BO3MOKHBIX
BapHAHTOB.

3HAKOMUTBHCS ¢ HCTOPHEH pa3BUTHS apU(DMETUKHI

Harnsgnas reomerpusi.
JInHMK Ha IUIOCKOCTH
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Touka, nipsimas,
OTPE30K, JIyY.
Jlomanas.
Nsmepenue nivHbI
OTpe3Ka,
METPUYECKUE

€ MHUIIBI
U3MEPEHUS JJIUHBI.
OKpy»XHOCTb U
KpYT.
[IpakTnyeckas
pabora
«ITocTtpoenue y3opa
13 OKPYKHOCTEN».
Yroun. [Ipsamon,
OCTPBIH, TYIIOM

Y Pa3BEPHYTHIN

Pacno3naBaTh Ha yepTekax, pUCYHKaX, OMUCHIBATh,
UCIOJIB3YSl TEPMUHOJIOTHIO, U M300PaKaTh C IOMOILBIO
YEepPTEHKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyH,
YTOJI, TOMaHYI0, OKPYKHOCTb.

Pacno3naBath, NPUBOAUTH NPUMeEPbI 00BEKTOB PEATBHOTO
MHUpa, IMEIONUX POopMy U3y4IeHHBIX QUTYD, OLEHUBATH UX
JIMHEWHBIE pa3MEPBI.

Hcnonb30BaTh TUHEHKY U TPAHCTIOPTUDP KAaK HHCTPYMEHTHI
U1 TIOCTPOCHUS U U3MEPEHHUSI: H3MEPSTh UIMHY OTPE3Ka,

BEJIMYMHY yTJIa; CTPOUTH OTPE30K 3aJaHHON JUIMHBI, YTOJI,
3aIaHHOM BEJIMYMHBI; OTKJIAABIBATH LINPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajJnyca.
N306paxkath KOHPUTYpAIIUU TEOMETPUUYECKUX DUTYD

13 OTPE3KOB, OKPYKHOCTEN, NX YACTEU HA HEJTMHOBAHHOU

U KJIETYaTON OyMare; mpeajiarath, ONMCbIBATh U 00CYKAATh
CIoco0bl, AJITOPUTMbI [TOCTPOCHUS.




yribl. I3mepenne

Pacno3HaBaTh U M1300paxaTh Ha HEJIMHOBAaHHOM




YIJIOB. U KJIeTYaTon Oymare mpsiMoi, OCTPBIiA, TyTOW, pa3BepHYTHIN

[IpakTrueckast YTJIbl; CPABHUBATH YIJIBL.

pabota BpI4HCasITh JUIMHBI OTPE3KOB, JTOMAHBIX.

«ITocTpoen IToHuMATH U MCIIOJIB30BATH NIPH PEeLeHUH 32124

Y€ YIIJIOBY» 3aBMCUMOCTH MEX]y €AMHUIIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMaMHU Mep;
BBIPAKaTh JUIMHY B PA3JIMYHbBIX €IMHULIAX U3MEPEHU.
HccaenoBarh Gurypsl 1 KOHQUTYypaLIMK, UCTIONB3YS
M (pOBBIE pECypChl

OObIKHOBEHHBIE POOU 48 JpoOb. MopenupoBarth B rpadudeckoit, mpeameTHou dopme,
[IpaBunbHBIE U C IOMOUIBI0 KOMIIBIOTEPA MOHSTHS U CBOMCTBA,
HEIpaBUJIbHBIC CBsI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO.

npobu. OCHOBHOE
CBOMCTBO J1po0Hu.
CpaBHenue apo0ei.
Crnoxenue

1 BEIYUTAHUE
OOBIKHOBEHHBIX
TpOOeH.
CMmemanHas
pOoOb.
YMHOXEHHUE U
JIeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpatHbIe poOH.
Pemenue

YuraTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE APOOH,
nperiaratb, 000CHOBBIBATH M 00CYKIATh CIIOCOOBI
yIOpSAI0YUBAHUS APOOEii.

N3006paxkaTh 0OBIKHOBEHHBIE IPOOH TOUKAMU

Ha KOOPJMHATHOW NPSIMOW; HCIOJIB30BATh KOOPIUHATHYO
NPSIMYIO JIJIsI CpaBHEHUs IpOoOeit.

D®opMyIHPOBATH, 32ANIMCHIBATH C IOMOIIbLIO OYKB
OCHOBHOE CBOMCTBO OOBIKHOBEHHOU JPOOH; HCMOJIb30BATH
OCHOBHO€ CBOMCTBO JIpOOH JIJIsl COKpAIIeHUus Ipodeit u
MPUBEIAEHUS APOOU K HOBOMY 3HAMEHATEIO.
IIpeacraBasiTb cMEIaHHYIO APOOb B BUJIE

HEIMPaBUIBLHON U BBIACISATH 1IEJIYI0 YACTh YKCIIA U3
HEIMPaBUILHOUN IpoOH.

BoInosHATH apupmMeTHYecKue 1eCTBUS

C OOBIKHOBEHHBIMU JPOOSIMU; MPUMEHSATH CBOICTBA




TEKCTOBBIX 3ajad,
COJIEpIKaIIIX
npoOu. OCHOBHBIE




3a/1a4u Ha APOOH.
IIpumeneHue OykB
IS 3aITUCH
MaTeMaTHYECKUX

BBIPAKECHUU
Y MPEIIOKECHU N

apu(pMeTUUYECKUX JEeUCTBUH JJIsl pallMOHATIU3AINH
BBIYMCIICHUM.

BbINOJIHATH NPUKUAKY U OLEHKY pe3yJIbTaTa BEIYUCICHU;
NpeaIaraTb ¥ NPUMEHATH NPHEMbI IPOBEPKH
BBIUKCIICHUN.

IIpoBoauTH HCCIET0BAHUS CBOMCTB JpOOEH, ONrpasich

Ha YHUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C MOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 Ipo0siX, NPUBOAUTH MPUMeEPBI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS Y OTPUIIAHUS BHICKA3bIBAHUM.

PemaTh TEKCTOBbBIE 33/1a4H, COJAEPKALLUE POOHBIE JTaHHbIE,
Y 33/1a41 Ha HAXOKJECHHUE YaCTH LIEJIOr0 U LEJIOro MO €ro
YacCTH; BBISIBJIATH UX CXOACTBA M Pa3IN4Msl.
MoaenupoBarh X0/ PELICHUS 3a1a4¥ C TIOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3zdoupaTh, OLEHUBATH PA3ITUYHBIC PELICHUS,
3aIIMCU PELIEHU TEKCTOBBIX 3aad.

Kpuruyecku oeHMBAThH MOJYYEHHBIN PE3YJIbTAT,
OCYILIECTBJISITh CAMOKOHTPOJIb, TPOBEPSISL OTBET

Ha COOTBETCTBHE YCIOBUIO, HAXOAUTH OIINOKH.
3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS APUPMETUKU

Harnannas reomerpusi.
MHOroyroJibHUK!
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MHOrOyTrOIbHUKH.
YeTpIpexyroibHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTnueckas

OnucbiBaTh, HCIOJIB3YSI TEPMHHOJIOTHIO, H300PAKATH

C IOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB U OT PYKH,
MOJIETUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoguTH NpUMepbI 00BEKTOB PEATHHOTO MUPA, UMEIOLIUX
(dhopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBAIpaTa,




pabota
«IToctpoenune
PSIMOYTOJIbHUK
a C 3aJJaHHBIMU
CTOpOHaMU

Ha
HEJIMHOBAaHHOM
Oymare».
TpeyroJyibHUK.

[ Inomannp

U TIepUMeETp
NPSIMOYTOJIbHUKA
u
MHOTOYTOJIbHUKO
B, COCTaBJICHHBIX
u3
IPSAMOYTOJIBHUKO
B, C/IMHUIIBI
U3MEPEHUS
TUIOLLIA/IN.
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLEHUBATh UX JIUHCHHBIC pA3MEPHI.
Bbruncasth: mepuMeTp TPEYTroJbHUKA, TPSIMOYTOJIBHUKA,
MHOT'OYTOJIbHUKA; IJIONIA]Ib MPSIMOYTOJIbHUKA, KBapaTa.
HN300paxkaTh OCTPOYTOJILHEIE,

MPAMOYTOJIBHBIE U TYNIOYTOJIbHBIE

TPEYTOJIbHUKHU.

CTpouTth Ha HETMHOBAHHOM M KJIeTYaTOM Oymare

KBaJIpaT U NPsIMOYTOJIbHUK C 3aJJaHHBIMU JJIMHAMHU

CTOPOH.

HccnenoBath ¢BOMCTBA IPSIMOYTOJIBHHUKA, KBAIpaTa MIyTEM
AKCTIIEPUMEHTA, HAOII0ICHUsI, U3MEPEHHUS, MOJICIUPOBAHMS;
CpaBHHUBATh CBOMCTBA KBaJlpaTa U MPSIMOYTOJIbHUKA.
KoncTrpyupoBarh MaTeMaTH4YeCKHUE NMPENI0KECHUS

C TIOMOIIIBIO CBSI30K «HEKOTOPBINY, «JTFO00I.
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC

BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX, PUBOAUTH
NpUMepbI

Y KOHTPIIPUMEDBI.

HccaenoBaTb 3aBUCMMOCTD IUIONIAIA KBaJpaTa OT JJIUHbI
€ro CTOPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAAPATHON CETKH IS
OCTPOCHHS (HUTYD; pa30UBaTh MPSIMOYTOJbHHUK Ha
KBaJpaThl, TPEYTOJIbHUKH; COCTABJISATH (DUTYPHI U3 KBAAPaTOB
U TOPSMOYTOJIBHUKOB W HaxOAuTh WX IUIOWIA/b,
pa30uBaTh (HUTYpPHI HA TIPSIMOYTOJILHUKU W KBAAPATHI
HaXOJIUTh UX IUIONIA/b.

Beipaxkars, BeIWUMHY IUIOIIAAM B PaA3JIMYHBIX




CAWHUIAX HU3MCPCHUSA MGTpH‘-ICCKOﬁ CUCTCMbI MCp,
MNOHUMATDH

4 HCIT0Jb30BaTh 3aBHUCHUMOCTH MCKOY
MCTPHUUYCCKHUMHU CAVMHUITAMH U3MCPCHUA ITIOIIAaN.




3HAKOMUTBHCH ¢ IPUMePaMH IPUMEHCHUS
IUIOLIA U IIEpUMETPA B IPAKTUYECKUX CUTYaLUsX.
Pemiath 3a1a4M U3 peaabHON KU3HU,

NpeaIaraTb M 00CyKI1aTh pa3jidn4HbIe CIIOCO0bI
penieHus 3anad

JlecsTuunbie qpoou

38

Jecarnunas
3amuch APoOei.
CpaBHeHnue
JECSITUUHBIX
pooeii.
JlecTBuUst

C

JECATUIHBIMU
JIPOOSIMHU.
OxkpyriieH

ne

JeCSITUYH

BIX

pooei.

Pemenue
TEKCTOBBIX 3a7a4,
coJiep KaIImx
npoou. OCHOBHBIE
3a/1ayu Ha ApooH

IIpeacraBasiTh AeCATUYHYIO IpOoOb B BHI€ OOBIKHOBEHHOM!,
YHUTATHh U 3aNUCHIBATH, CPABHUBATD JICCATUYHBIC T1pOOH,
NpeaIaraTb, 000CHOBbIBATH H 00CYKIATh CIOCOOBI
YIOPSAIOYUBAHUS JECATUUHBIX TPOOEH.

N3006paxkaTth gecsaTHUHbIE APOOU TOYKAMU HAa KOOPIUHATHON
IIPSAMOM.

BoIsIBASITH CX0ICTBA M PAa3JIM4YMS TTPABUII
apu(pMETUIECKUX JCUCTBUI C HATYPAIbHBIMUA YUCTIAMH U
JNECATUYHBIMU IPOOSIMU, OOBSICHSTD HX.

BoinoHATH apupmeTniecKue NENCTBUSA c
JNECATUYHBIMUA JPOOSMU; BBINOJHATH NPUKHIAKY H
OLICHKY pe3yJIbTaTa BbIYMCICHH.

Ipumensars CBOMCTBA apuPMETUIECKUX
JNEUCTBUN ISl pAIMOHAIIA3ALINN BBIYMCIICHUM.

IlpyMeHsAiTH NPaBWJIO OKPYIJIEHHMSI  JIECSITUYHBIX
Tpooeii. IIpoBoauTh HCCJICIOBAHMS CBOWCTB
JNECATUYHBIX  JIpoOed, omupasch Ha  YHUCIOBBIE
9KCIIEPUMEHTHI (B TOM YHCIIE

C TIOMOIIBIO KOMITHIOTEPA), BHIABUIATH TMIIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3naBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUSI

0 JIp00sIX, MPUBOAUTH NMPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAHUM.




Pemarb TeKCTOBBIE 3a/1a4u, COAECPIKAIINE TPOOHBIE

JTAHHBIC, U HA HAXOXJCHUE YaCTH LIEJIOT0 U LEJIOro MO €ro
4acTu;

BbISIBJISITh UX CXOJCTBA U Pa3/in4usl.

MoaeaunpoBarh X0 PELICHUS 3aa4M C IOMOILBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTsh, pa3doupaTh, OLEHNBATDH PA3TUYHBIE PEILICHMUS,
3allMCH PEIIEHU TEKCTOBBIX 3a]1a4.

OnepupoBath JpOOHBIMU YHCIIAMU B PEAIbHBIX KU3HEHHBIX
CUTYyalusX.

Kpurnuyecku oueHUBATh MOJIYUYCHHBIN PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTH OIIUOKH.
3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTHUS APUPMETUKU

Harnsgnas reometpusi.
Tema u

¢burypsl B
IPOCTPAHCTBE

MHOrorpaHHUKH.
N306paxenue
MHOTOTPaHHHKOB.
Mopenn
IPOCTPAaHCTBEHHBI
X TeJ.
[IpssmMoyrosibHbII
napajuleJenunesn,
Ky0. Pa3zBepTku
Ky0a u

mapaJuiCiICumIiicaa.

[IpakTnueckas
pabora

«Pa3BepTka Ky0Oa».

Pacno3naBaTh Ha YepTe:Kax, pUCYHKAX, B
OKPY/KAIOIIeM MHPe TIPSIMOYTOJIbHBIN TapajiIe/ICITHIIC]T,
Ky0, MHOTOTpaHHUKH, ONMCHIBATDH, HCIOJIb3YH
TEePMHHOJIOTHIO, OIEHUBATH JTUHEHHBIC pa3MEPHI.
IIpuBoauTH NpUMePbI 00BEKTOB PEATHHOTO MHUPA,
UMEIOMUX (OPMY MHOTOTPAHHHUKA, PSIMOYTOIHHOTO
napauienenumneaa, Kyoa.

MN300pakarth ky0 Ha KileTUaTON Oymare.

HccaenoBarh cBoiicTBa KyOa, MPSIMOYTOIHHOTO
napasuieNienureia, MHOTOTPAHHUKOB, UCIIONIB3Ysl MOJICIIH.
Pacno3naBaTth M n300paxaTh pa3BepTKU

KyOa 1 nmapasienenunesa.

MopeaunpoBath Ky0 U mapajuiesienumes] u3 Oymaru u mpouux




O06bem ky0a,
PSIMOYTOJILHOTO
napaJuiesenurea

MaTepUaioB, 00BICHATDH CIOCO0 MOJICIIUPOBAHMUS.
Haxoauts n3mepeHus, BBIYUCAATD II011a/b
MOBEPXHOCTH; 00beM Ky0Oa, MPSIMOYTOJILHOTO
napajieienune1a; ueccjaea0BaTh 3aBUCMMOCTb 00beMa
Ky0a OT JJIMHBI ero pedpa, BBIIBUTATh U 000CHOBBIBATH
TUIOTE3Y.

Ha6101aTh ¥ NPOBOAMTH AHAJOTHU MEXY TOHATUSIMU
IJIOIIAU U 00beMa, IepUMETPa U IUIOMIAAN TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BHICKA3LIBAHUS

0 MHOTOTpaHHUKAX, MPUBOAUTH NPUMeEPbI U KOHTPIIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAHUIA.
Pemarh 3aga4u U3 peallbHOW KU3HU

[ToBTOpEeHue n 06001IeHNE

10

IToBTOpEeHue
OCHOBHBIX
MOHATHHI U
METOJIOB Kypca
5 kJacca,
00o0menue
3HAHUU

BbI4uCIATh 3HaYCHUS BBIPAXKEHNUH, COJEPKAIUX
HaTypaJbHbIC YKCIa, OOBIKHOBEHHBIE U IECATUYHBIE Tpo0H,
BBITIOJTHSATH MPE0OPA30BAHUS YUCE.

Bei0uparthb cnocod cpaBHEHU Yucen,

BBIUKCJICHUM, IPUMEHATHh CBOMCTBA

apu(PpMETUIECKUX TCUCTBUM JIJIs1 palliOHATIN3AINH
BBIYHCIICHUH.

OcyuecTBJIATH CAMOKOHTPOJIb BBITTOTHSIEMBIX

JNEUCTBAN U CAMOIIPOBEPKY PE3yJIbTaTa BIYUCIICHUN.
Pemiate 3aga4m u3 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMSA U1 PEIICHUS 3a7a4 U3 IPYTrux
y4eOHBIX MPEMETOB.

Pemiats 3a1aun pa3HbIMH CI0CO0aAMH, CPABHUBATH CIIOCOOBI
pELICHNUS 33/1a491, BBIOUPATh PAlIMOHAJIBHBIIN CIIOCO0

OBLIEE KOJIMYECTBO
YACOB I10
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I[TPOI'PAMME




6 KUIIACC

HanmeHoBaHue Konnuect OcHOBHO OCHOBHBIE BUJIBI IEATEIBHOCTH O0YYarOIINUXCSI
paznena (TeMbl) BO e
Kypca 4acoB COJEpKaH
ue
HarypanpHbie uncna 30 Apudmerndeckue BoInoHATH apupMeTHYEeCKUEe IeCTBUA C

NeNCTBUS MHOTO3HAYHBIMU HaTypaJbHbIMHU YHCIAMU, HAXOAUTh
C MHOTO3HAYHBIMU 3HAYEeHHUS YKCIIOBBIX BBIpAXKEHUN CO CKOOKaMu U 0€3 CKOOOK;
HaTypaJIbHBIMU BBIYUCJIATH
YK CIIAMH. 3HAYEeHUs BBIPAKCHUM, COAECP/KAIINX CTEIICHH.
Yucnossie BbINOJHATH NPUKUAKY U OLEHKY 3HaYCHUIN YHMCIIOBBIX
BBIPAKEHUS, BBIPAKECHUI, IPUMEHATH PUEMbI IPOBEPKHU pe3yibTaTa.
MOPSIAOK Hcnmonb30BaTh NPU BHIYUCICHUSIX
JICUCTBUM, MEPEMECTUTEIBHOE U COYETATEIBHOE CBOMCTBA
VCIIOJIb30BaHUE CJIO’KEHMS M1 YMHOKEHUS, PACIIPEACIIUTEIIBHOE
CKOOOK. CBOMCTBO YMHOXEHHSI OTHOCHUTEIJIBHO CIIOKEHUS,
Oxpyriienue CBOICTBa apU(PMETUUECKUX ICUCTBHI.
HaTypaJIbHBIX HccaenoBarhs 4ncioBble 3aKOHOMEPHOCTH, IPOBOJUTH

yucen. Jlenurenu u
KpaTHBIC YNCIIa;
HanOOJILIIHI
OOIIHI JIENUTEND

1 HauMeEHbIIIee
o011ee KpaTHoe.
JlenuMocTh

CYMMBI U
IPOU3BEACHHUS.

YHCJIOBBIE DKCIIEPUMEHTHI, BHI/IBUTATH H 000CHOBBIBATH
THIOTE3Hl.

@opmyTHpoOBaThH ONpeaeeHusl ICIUTENS U KPaTHOTO,
HauOOJIBIIIETO OOIIEro AEINUTENS U HAUMEHBIIIEr0 OOIIETO
KpPaTHOTO, TIPOCTOTO ¥ COCTABHOT'O YUCEI; HCTIOIB30BaTh 3TU
MTOHATHS TIPH PEIICHUU 3a71a4.

IIpuMeHSITH AJrOPUTMBI BEIYHCICHUS HAUOOIBIIIETO
00I1Iero AeIuTeNss 1 HAMMEHBIIIEro O0IIero KpaTHOTO JBYX
YHCEJI, AITOPUTM PA3JIOKCHUS YHCIIa Ha TIPOCTHIC




Jenenue MHOXUTEIIN.

C OCTAaTKOM. HccaepoBarh ycioBus 1e1umMocTy Ha 4 u 6.
Pemenue UccaenoBartp, 00CyKka1aTh, GopMyTHPOBATH
TEKCTOBBIX 3a1a4




1 000CHOBBIBATH BBIBOJ O YETHOCTHU CyMMBbI, IPOU3BEICHUS:
JBYX YETHBIX YHCEJI, IBYX HEYETHBIX YHUCIIE, YETHOTO

Y HEUETHOTO YHCETI.

HccienoBars cBOMCTBA ASIMMOCTH CyMMBI M IPOU3BEICHUS
qHCe.

IIpuBoaMTHL pUMeEPHI YKCEN C 331aHHBIMU CBOMCTBaMH,
Pacno3HABATh BepHbIe M HEBEPHbIE YTBEP)KICHUS

O CBOMCTBAX YMCEJI, ONMPOBEPraTh HEBEPHBIC

YTBEPKACHUS C TOMOIIbIO KOHTPIPUMEPOB.
KoncTpynpoBats MaTeMaTH4ecKHe NPeAI0KEHHUS

C IIOMOUIBIO CBSI30K «H», «HIIN», KECIH. .., TO...».

PemaTh TEKCTOBBIE 3a/1a4¥, BKJIFOYAIOIIHNE TOHATHUS
JAETMMOCTH, apU(PMETUUECKUM CIIOCOOOM,

UCIOJIb30BaTh MepedOp BCEX BO3ZMOXKHBIX BAPUAHTOB.
MopeaupoBaTh X0/ peIIEHUS 3a/1a4i C TTIOMOUIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIE PELICHUS,
3aMMCH pelIeHUH TeKCTOBBIX 3a/1ay.

Kputnueckn oneHuBaTh MOJYyYEHHBIN pe3yJbTaT, HAXOIUTh
OILIMOKH, OCYIIECTBIATH CAMOKOHTPOIIb, POBEPSSI OTBET

Ha COOTBETCTBHE YCIOBUIO

Harngmomaas
reomerpus. [Ipsmerie
Ha IUIOCKOCTH

[leprieHIUKYyISPHBI
€ IpsIMBIE.
[TapauienbHbIe
MpsIMBIE.
Paccrositnue mex ity

Pacno3HaBaTh Ha yepTekax, pUCYHKax Ciy4au B3aMMHOIO
PACIOJIOKEHUS JBYX MPAMBIX.

N300paxaTh ¢ IOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIeTYaTOU Oymare JBe MepeceKaronmecs
MpsIMbIE, JBE MapajuIe/IbHbIE MPSAMbBIE, CTPOUTH MPSMYIO,




JBYMSI TOUKAMH,
OT TOYKH J10
PSAMOU, JUIMHA
Mapuipyra

Ha KBaJpaTHOU
CETKE

MEPHEHANKYIISIPHYIO TaHHOM.

IIpuBoauTH NPUMEPHI NAPALIETLHOCTH

Y MEPIEHIUKYIJISIPHOCTH MPAMBIX B TPOCTPAHCTRBE.
Pacno3HaBaTh B MHOTOYTOJILHUKAX

MIEPIICHINKYJISIPHBIE U MTapaJUIeIbHBIE CTOPOHBI.
N300paxaTh MHOTOYTOJIBHUKHU C MMApAJJIEIbHBIMU,
MEPIIEHAUKYJISIPHBIMU CTOPOHAMM.

HaxoauTthb pacctossHue MEXAY AByMs TOUYKAMH, OT TOUYKHU
110 IPSIMOM, NTMHY MMYTH Ha KBAJIPATHOU CETKE, B TOM
YHCJIC UCTIONB3YS ITUGPOBBIC PECYPCHI

Hpobu
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OOBIKHOBEHHAS
JIpoOb, OCHOBHOE
CBOMCTBO JIpo0Hu,
COKpAIIlCHHE
JpOOeii.
CpaBHeHue

U
YHOPSIOYNBAHHC
TPOOEi.
JlecaTuuHbIe
JIpodu u
MeTpHuYecKas
cuUcTeMa Mep.
Apudmernueckue
JICCTBUS

c
0OBIKHOBEHHBIM

CpaBHMBATB U YNOPSII0YMBATH JAp0OOH, BLIOUPATH CIIOCOD
CpaBHEHHUS APOOEi.

IIpeacraBasiTh qecaTUYHBIE TPOOU B BUJE OOBIKHOBEHHBIX
npoOeli 1 0OBIKHOBEHHBIC B BUJIE JCCATUYHBIX,
HCNO0JIb30BATh JKBUBAJIEHTHBIE MPeICTABJIEHHUS TPOOHBIX
YUCeJl IPU UX CPABHEHUU, TIPY BBIYUCIICHUSX.
Hcnoab30BaTh JAeCATUYHBIC APOOHU TIPU ITpeoOpa3oBaHUU
BEJIMYUH B METPUUYECKON CUCTEME MED.

BeInosHATH apupMeTHYecKue 1eHCTBUS

C OOBIKHOBEHHBIMHU U JIECITUYHBIMH JIPOOSIMHU.

BbI4uCIATh 3HaYCHUS BBIPAXKEHUM, COJCPIKAIIUX
OOBIKHOBEHHBIE U JCCATUYHBIC APOOH, BBITTOIHATh
npeodpa3oBaHus 1pooeii, BLIOMPATH COCO0, IPUMEHSATH
cBOMCTBA apu(METHICCKUX JEHCTBUH ISl pallMOHAIU3AIUN
BBIUMCIJICHUM.

CocTaBisAiTh OTHOIIEHUS U TPONIOPIIMY, HAXOAUTH




U "
JIECATUYHBIMHA
JPOOSIMH.
OtHomeHue.




Jlenenue B TaHHOM
OTHOIIICHHUH.
Macmra0,
MIPOTIOPIIUSL.
ITonsaTue
MPOLICHTA.
Breraucnenue
MPOILICHTA

OT BEJIMYMUHBI

1 BEJIUYHUHEI 110 €€

OTHOILIEHUE BEJIMYUH, I€JIUTh BEJIMYUHY B JAHHOM
OTHOIICHUH.

HaxoauTh 3KCIIepMMEHTAJBHBIM IIyTeM OTHOIIEHUE JIJIUHBI
OKPYHOCTH K €€ TUaMETpYy.

HNuTepnpernpoBarh MacTad Kak OTHOLLIEHUE BEJTUYMH,
HAXOIMThb MacIITal MJIaHa, KapThl U BBIYUCIISATH PACCTOSIHUS,
UCIIOJIb3YsI MacITao.

OO0BSACHATH, UTO TAKOE MPOLEHT, YIIOTPEOIATH 000POTHI
pPEYH CO CIIOBOM «IIPOLEHTY.

BeipaskaTs npoeHTHI B Ipo0sSX U ApoOU B MPOIEHTAX,

IIPOLIEHTY. OTHOIIICHHE JIBYX BEJIMYUH B MIPOIICHTAX.
Pemenue BbIyHcasiTh TIPOIIEHT OT 4YMCIAa U YUCIO TO €ro
TEKCTOBBIX 33]1a4, nporeHTy. OKpyrasaTh ApoOW U MPOLEHTHI, HAXOAUTH
COJIepIKaIIHX MPUOIKEHUS YUCEN.
1pobu 1 Pemarts 3agaum Ha 4acTH, MPOILEHTHI, MPOMOPIIUH,
TIPOIICHTEL. Ha HaxoXJeHue ApoOu (IPOoLEHTa) OT BEJIMUYUHBI U
[IpakTHuecKast BEJIMYMHEI 110 €€ ApoOu (IPOLIEHTY), ApoOu (TIporieHTa),
paboTa KOTOPBIM COCTABIISAET O/THA BEJTUYMHA OT JAPYTOM.
«OTHOIIICHHUE IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3TUYHBIC PELICHUS,
JUIMHBI 3aMUCH PEIICHUN TEKCTOBBIX 3a7a4.
OKPYKHOCTH K €€ N3BaexkaTs uHGoOpMaANMIO U3 TAOJINI U JUATPAMM,
IHAMETPY» HMHTEPIPETUPOBATH TAOJIUYHBIC TaHHBIC, OMIPECIISAThH
HanOOoJIbIIICe U HAUMEHBIIIEE U3 MPEJICTABICHHBIX JTAHHBIX
Harnsanas OceBas Pacno3naBaTh Ha YepTekax U U300paKeHUSIX, H300PaKaTh
reoMeTpusl. CUMMETPHS. OT PYKH, CTPOMTH C IIOMOIIBI0 HHCTPYMEHTOB (DUTYPY
CummeTtpust LlenTpanbpHas




CUMMETPHUSL.
[TocTtpoenue
CUMMETPUYHBI
X uryp.
[IpakTnueckas
pabota
«OceBas
CUMMETPUS.
CummeTtpus

B IIPOCTPAHCTBE

(0Tpe30K, TOMaHy10, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
OKPY>KHOCTh), CHMMETPUYHYIO TaHHOW OTHOCHUTEIHHO
IIPSIMOM, TOUKHU.

Haxoauth npuMepbl CHUMMETPHUH B OKPY’KAIOILLIEM MUpE.
MopenupoBath u3 Oymaru ase GUrypbl, CAMMETPHYHBIC
OTHOCHUTEIBHO MPSIMOii; KOHCTPYHPOBATh T€OMETPUIECKHE
KOH(UTypaluu, UCIOJIb3ysI CBOMCTBO CUMMETPUH, B TOM
YHCIIe C TOMOIIBIO0 HU(POBBIX PECYPCOB.

HccnenoBary  cBOMCTBA  U3YYEHHBIX  (QUIyp,
CBSI3aHHBIE C CHUMMETpPHEH, UCTIOIB3Ys IKCTIEPUMEHT,
HaO0JII0ICHUE, MOJICIIMPOBAHHE.

O00CHOBBIBATD, onpoBepraThb C MOMOIUIbIO
KOHTPIIPUMEPOB YTBEPKACHUS O CHMMETpHH (puryp

Boipaxxenus ¢ OykBamu

IIpumenenue
OyKB 1151
3anucu
MaTE€MaTHYECKH
X BBIPAKECHUN
U
IIPEIOKEHHMN.
bykBeHHBIE
BBIPAKCHUS

Y YUCIIOBBIC
ITOJICTAHOBK
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bykBeHHBIE

Hcnoab3oBaTh OYKBBI 1151 0003HAUYCHUS YUCEI, MPU 3aMUCH
MaTeMaTUYECKUX YTBEPKICHUN, COCTABIIATh OYKBEHHbIC
BBIPKEHUS 110 YCJIOBHUIO 3a]1a4H.

HccaenoBaThb HECI0KHBIE YUCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JUISl UX 3aIUCH.

BoruucasiTh 4MCI0BOE 3HaUE€HUE OYKBEHHOTO

BBIPAKEHUS MMPHU 3aJaHHBIX 3HAYEHUIX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
MPAMOYTOJIbHHUKA, KBaApaTa; JJIMHBI OKPY>KHOCTH, TIJIOIIAAN
Kpyra; BbINOJHATH BLIYUCJIEHHSI 110 3TUM (PopMyJiaMm.
CocTaBasth (pOPMYJIbl, BEIPAKAIOIIUE 3aBUCUMOCTH MEXITY
BEJIMYMHAMM: CKOPOCTh, BPEMs, PACCTOSIHUE; 1ICHA,




paBEHCTBA,
HaXO0XJICHN
e




HEU3BECTHOTO KOJINYECTBO, CTOUMOCTD; IPOU3BOIUTEIBLHOCTD, BPEMS,
KOMIIOHEHTA. 00BbeM pabOThI; BHIMOIHATH BEIUUCICHUS 110 3TUM (POPMYIIaM.
DopmyJibl HaxoauTh HEU3BECTHBIN KOMIIOHEHT apu(METHIECKOTO
JNEUCTBUS
Harnsgnas 14 YeTbIpexyroJibHUK, N300paxaTh Ha HEIMHOBAHHOM U KJIETYATOMN
reomerpusi. Purypsl pUMEPHI OyMare ¢ UCTIOJIb30BAHHEM YEPTEKHBIX
Ha IJIOCKOCTH YETHIPEXYTOJIbHUKO MHCTPYMEHTOB YETBIPEXYTOJIbHUKH C 38 JaHHBIMU

B. [IpsAMOyTroJIbHUK,
KBaJIpaT: CBOMCTBA
CTOpPOH, yTJIOB,
JTMaroHaJieH.
N3mepenue

yrJIoB. Bunpl
TPEYTOJIBHUKOB.
[lepumerp
MHOTOyTOJIbHUKA

. IImomans
burypsl.
DopMybl
nepumMeTpa

Y TUIOIIA/IH
IIPSAMOYTOJIBHHKA.
[TpubnmxeHHoe
U3MepEeHue
wiomaau Guryp.
[IpakTrueckas

CBOMCTBAMMU:

C apaJuIeIbHBIMH, NTEPIICHIUKYJISIPHBIMHA, PABHBIMHU
CTOpOHAaMHU, NPAMBIMU yTJIaMU U Ap., PABHOOEIPEHHBIN
TPEYTOJIbHUK.

IIpeanarate u 00CyAAaTh COCO0BI, AJITOPUTMBI
IIOCTPOEHUS.

HccaenoBarth, UCIONB3Ys HKCIIEPUMEHT, HAOIIOICHHE,
MOJCIIMPOBAHUE, CBOMCTBA IIPAMOYIOJIbHUKA, KBAJApaTa,
pa30uBaTh Ha TPEYTOJIbHUKH.

O00CHOBBIBATH, ONIPOBEPIaTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSMOYTOJIbHUKE, KBAapaTe, paclno3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKICHUS.

N3mepATH ¥ CTPOUTH € ITIOMOLIBIO TPAHCIIOPTHPA

YTIIbI, B TOM YHUCJIE B MHOIOYT'OJIbHUKE, CPABHUBATH

YTIIBL;

pacmo3HaBaThb OCTpPbIE, NIPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3HaBathb, H300paskaTh OCTPOYTOJIbHBIMH,
PSIMOYTOJIbHBIHN, TYMOYTOJIBHBIHN, paBHOOCPEHHBIH,
PAaBHOCTOPOHHUM TPEYTOJIBHUKH.




| BBIMMC/IATH IEPEMETP MHOTOYTOIBHHKA, IUTOMIA b




pabora
«IInmomanp
KpyTa»

MHOT'OYT'OJIbHUKA pa30MeHUEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbIE QUTYpPHI, WCHOIL30BATh METPHUUECKHE
SAVMHUIIBI U3MEPEHUS JUTMHBI U TUIOIIAIH.
Hcnoan3oBaTh NPHOJIMKEHHOE HM3MeEpPEeHHe
JUIMH W [UIoHajedl Ha KieTtyaToi Oywmare,
MPUOJIMKEHHOES U3MEPEHUE JIJTUHBI OKPY)KHOCTH,
TUIOMIAAN KpyTa

IomoxxutenpHbIE

H OTpULATCIIbHBIC YN CJIa
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Ilenbie uncna.
Monayne yuncna,
reOMETPUYECKast
HMHTEpIIpETalus
MOJTYJISI.
YucmaoBbie
MIPOMEXYTKH.
[TonoxuTenbHbI
e u
OTPUIIATEIIbHBIC
YHCa.
CpaBHeHue
MTOJIOYKUTEIIBHBIX
u
OTPHUIIATEIIHHBIX
YHCell.
Apudmernueckue
JICUCTBUS

c
MTOJIOKUTEILHBIM

IIpuBoAMTH PUMEPBI HCIIOIB30BAHUS B PEAIBHOM KU3HU
MTOJIOKUTEIIbHBIX U OTPULIATEIBHBIX YUCEIL.

MN300paxkaTth 1eble Yncia, MOJIOKUTEIbHBIC

Y OTpULIATENIbHBIE YMCIIa TOYKAaMU Ha YUCIIOBOM MPSAMOH,
HCI0JIb30BATh YHCIIOBYIO MPSIMYIO JJIsI CDABHEHUS YK CEN.
IIpuMeHsITH NPpaBWJIA CPDABHEHUS, YIIOPSA0YUBATh LIEJIbIC
YUCIIa; HAXOAMTh MOJYJIb YUCIIA.

DopMyIMPOBATH PABUJIA BEIYMCIICHUS C
MOJIOKUTEIbHBIMU U OTPULIATEILHBIMY YHCIaMU, HAXOAUTh
3HAYEHUS] YHCIIOBBIX BBIPAXKEHUM, COICPKAIIMNX ACHCTBUS
C ITOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU

yuciaamu. [IpuMeHATh CBOMCTBA CIIOKEHUS U

YMHOKEHHUS 17151 TpeoOpa3oBaHusi CyMM U

IIPOU3BEICHUN




u u
OTPULIATEIILHBIMA
YHUCIIaMU.
Pemienue
TEKCTOBBIX 3aJ1a4




HpCI[CTaBJ'IeHI/IG JaHHBIX

[IpstmoyTroJibHasA
cHCTEMa
KOOpJAUHAT Ha
IJIOCKOCTH.
Koopaunatet
TOYKH Ha
INIOCKOCTH,
abcrpcca

u

OpJIMHATA.
CronbyaThl

e u
KPYTOBBIE
JTUarpaMMBbl

[IpakTnueckas
pabota
«ITocTpoenue
arpamMmm.
Pemenue
TEKCTOBBIX 337124,
COZIEpKALIUX
JTaHHbIE,
IIPEICTABICHHBIC
B TAOIMLIAX

Y Ha JuarpaMmax

OO0BbSICHATH U MWJLIIOCTPUPOBATH NMOHATHE
NPSMOYTOJIBHOM CUCTEMBI KOOPAUHAT HA IJIOCKOCTH,
UCII0JIb30BaTh TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPJAUHATHOM
IUIOCKOCTH TOYKH U (PUTYpBI 110 33JaHHBIM KOOP/AMHATAM,
HAXOAUTb KOOPJIMUHATHI TOYEK.

YuraTh cTON0YATHIE U KPYTOBBIE AUArpaMMBbl;
HHTEPNPETHPOBATH JIaHHBIE; CTPOUTH CTOJIOYATHIE
aarpamMmMmabl.

Hcnoab3oBath HHGOPMALMIO, IPEACTABICHHYIO

B TA0JIMIIAX, HA AMArpaMMax JJisl PelIeHHs] TEKCTOBBIX
3a]1a4 ¥ 3a7a4 U3 peajbHOMN )KU3HU

Harnsgnas reometrpus.

[IpssMOyTOIIBHBI

Pacno3naBarthb Ha YCPTECIKaAX, pUCYHKAX, OIIUCBIBATD




@urypsl B IPOCTPAHCTBE

(v

i
napajuieenune
1, Ky0, mpusma,
nupamMuIa,
KOHYC,
HWINHJD, 11ap
u cdepa.
N306paxken

ue

nupamMuay, Ipu3sMy, DHJINHIP, KOHYC, I1ap, H300pamaTh Ux
OT PYKH, MOJIEJTUPOBATH U3 OyMaru, IIacTUIIMHA,
ITPOBOJIOKH U JIp.

I[IpuBoauTh NpuMepbI 00BEKTOB OKPYKAIOIIETO MUPA,
uMeroUX (OpMbI Ha3BaHHBIX TEJI.

Hcnonb30BaTh TEPMHUHOJIOTUIO: BEPILIMHA, PEOPO, TPAHB,




MIPOCTPAHCTBEHHBI
X Guryp.
[Tpumepsl
pa3BepTOK
MHOTOTPaHHHKOB,
WIAHIPA U
KOHYyca.
[IpakTnueckas
paborta «Co3nanue
MoJieJIer
MIPOCTPAHCTBEHHBI
X Guryp».
ITonsTre oObeMa;
€ IMHUIIBI
U3MEpEHUS
oobema. O6beM
PSIMOYTOJIBHOTO
napajuieNienumnena,
Ky0a, hopmyJIbl
o0Bbema

OCHOBAaHWME, BHICOTA, PAINYC U JUAMETP, pa3BepTKa.
N3yuaThb, NCIIONB3Ys SKCIIEPUMEHT, HAOII0/IeHNE,
HU3MEpPEHHEe, MOICIIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U
ONHUCHIBATH CBOMCTBA HA3BAHHBIX TeJl, BLISABJATH CX0ACTBA
U Pa3JIu4Msl: MEXIY MUPAMUJION U MIPU3MOIL; MEXTY
AINHAPOM, KOHYCOM U TIIapOM.

Pacno3HaBaTh pa3BepTKu Napajuieienunena, Kyoa,

MIPU3MBI, TUPAMHUJIBI, KOHYCA, IWIHH/IPA; KOHCTPYHMPOBATh
JaHHBIE TeJla U3 Pa3BEPTOK, CO3/1aBaTh UX MOJCIH.
Co3aaBaTh MO€JIM TPOCTPAHCTBEHHBIX GUTyp (M3 Oymaru,
MIPOBOJIOKH, TUIACTUIIMHA U JIP.)

N3mepsiTh HA MOAeNSIX: ITTUHBI peOep MHOTOTPAHHUKOB,
AVaMeTp Imapa.

BeiBoauths popmyay o0bemMa NpsIMOYTOJIbHOTO
napasiesenumnena.

Boruncasats no popmysiaMm: 00beM MPSIMOYTOTHHOTO
napajuienenurneaa, Kyoa; uCIoib30BaTh SANHUIIBI U3MEPCHUS
o0beMa; BBIYMCIATH 00BEMBI TN, COCTABJICHHBIX U3 KyOOB,
napajijiesIenuIe/IoB; pelaTh 324241 ¢ PEaTbHBIMUA TAHHBIMU

[ToBTOpEHME,
000011IeHNE,
cucTeMaTHu3aIus
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[ToBTOpEHUE
OCHOBHBIX
MOHATUU U
METOJ0B KypCOB
5 1 6 KJ1accoB,
0000111eHE

BbI4uCIATh 3HaYCHUS BBIPAXKEHUM, COJCPIKAIIUX
HaTypaJlbHbIE, IEbIE, TOJOKUTEIbHbBIC U
OTpHUIIATENIbHBIC YHCIa, OOBIKHOBEHHBIC U JIECATUYHbBIC
JpOOH, BBITIOIHATH MPE0OPa30BaAHMS YHCENT U
BBIPAKCHU M.

Br10uparh crnocod cpaBHEHHS YUCEIl, BBIYUCICHUM,




u
CUCTEMAaTHU3AIIN
3HAHUU

NPUMEHSITh CBOCTBA apu(METHIECKUX JEHCTBUI

IUTSL PALIMOHAIM3ALUH BEIYUCIICHU.

Pemiatb 3aga4M 13 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS JUIsl PELICHUS 3a/1a4 U3 APYyTuX
IIPEAMETOB.

PemaTe 3agaum pasHbIMH CIOCO0aMH, CPABHUBATD,
BbIOMPAaTh CNOCOOBI PEIICHUS 33/1a4U.

OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX
JENUCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BBIYMCICHUN

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME

170




OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

INOACHUTEJBHASA 3AIINCKA

Anrebpa SBISETCS OJIHUM U3 ONMOPHBIX KYpPCOB OCHOBHOTO 0OIIEro 00pa3oBaHUS:
OHa 00ecleunBaeT W3y4YEHHUE JPYTruX JUCUUIUINH, KaK E€CTECTBEHHO-HAYYHOTO, TaK
U TYMaHUTAPHOIO IMKJIOB, €€ OCBOCHHE HEOOXOJIUMO JJIsl MPOAOTAKEHUSI 00pa30BaHus
U B TIOBCEAHEBHOM >kM3HU. Pa3zBuThe y oOydarommxcss HAy4YHBIX MPEICTaBICHUN
O TPOUCXOXKIACHUU U CYIIHOCTU alredpanmveckux aOCTpakiui, crnocode OTpakeHUs
MaTeMaTUYECKOW HAyKOW SIBJIGHMM M TPOIIECCOB B MPUPOAEC U OOIIECTBE, pPOJIHU
MaTEeMaTUYECKOT0 MOJICTHMPOBAHUS B HAYYHOM IMO3HAHWH M B MPAKTUKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIILICHUS, HEOOXOAMMBIX
JUISL  ajanTallid B COBPEMEHHOM mudpoBoM obmecTBe. M3ydeHwe anreOps
o0OecrnieurBaeT pa3BUTUE YMEHUsI HAOJIIOAaTh, CPABHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBLIBATH
CBOM JICUCTBHSI U BBIBOJBI, POopMyIHpoBaTh yTBepxKaeHUsI. OCBOCHHE Kypca aireOpbl
obOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlIUXCs: OHU MCHOJb3YIOT
JICNyKTUBHBIE W WHIYKTUBHBIC PACCYXXJEHHUsA, OOOOIIeHHE ¢ KOHKPETU3AIIUIO,
abctparupoBanre u aHaioruto. OOyueHue anreOpe mpernonaraeT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITENIbHON JESITEIbHOCTUH OOYYaIOMIMXCS, MO3TOMY CaMOCTOSATEIbHOE
pElIeHHE 3a1a4 SABIISCTCS pealn3anueil IesITeTbHOCTHOTO MPUHITUTIA O0YICHHSI.

B crpykType mporpammbl yuyeOHOTO Kypca «AJredpa» Uisi OCHOBHOTO OOIIEro
o0pa3oBaHHS OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHHUU:
«Yucna u BEIUMCICHUSD, «ANreOpandyecKue BbIPAKEHU», « Y PABHEHHS U HEPABEHCTBAY,
«Dynkiun». Kaxnaas W3 3TUX COIEpKATENbHO-METOJUYECKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUCHUs Kypca, B3aUMOJCUCTBYS C APYTUMU €ro JIMHUSIMU.
B xoze u3ydenust yueOHOTo Kypca 00y4daromMMcs TPUXOAUTCS JIOTHUYECKH PACcCyKIAaTh,
UCIIOJIB30BaTh TEOPETHUKO-MHOXKECTBEHHBIN sI3bIK. B CBA3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «Airedpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHbBIC
BO BCEX OCHOBHBIX pa3jellax MaTEeMaTHYECKOTO OOpa3oBaHHS M CIOCOOCTBYIOIIUE
OBJIQJICHUI0O OOYYalOIUMHUCSA OCHOB YHHUBEPCAIBHOIO MAaTeMaTHYECKOro  S3bIKa.
ConepxaTeTbHOM U CTPYKTYPHOM 0COOCHHOCTBIO YUEOHOTO Kypca « Anredpay sBisieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxxanue MUHUM «YKcia U BEIUUCICHUS» CIIYKUT OCHOBOM NJIsl JaJIbHEUIIIErO
M3YUYCHUS] MATEMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOY4YAIOUIUXCS JIOTHYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJIb30BAThCS ~ QJITOPUTMaMU, a TakKkKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX Jisi TOBCEIHEBHOW >KHU3HHU.
Pa3BuTue MOHATHS O YKCIE HA YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMs CBSI3aHO
C palMOHABHBIMU W HUPPAIIMOHAIBHBIMU YHUCIaMH, (GOPMHUPOBAHUEM MPECTABICHUN
O JICWCTBUTEIHLHOM YHCJE. 3aBEpIlICHHE OCBOCHHUS YHCJIOBOM JIMHUM OTHECEHO
K cpelHeMy 00111eMy 00pa30BaHUIO.



Conepkanue JBYX anreOpanyeckux JUHUNH — «AnreOpanyecKue BBIPAXKEHUS
U «YpaBHEHHS W HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYaIOLIUXCS
MaTeMaTU4YEeCKOro arrmapara, HEOOXOJAMMOTo [UJIsi pelIeHHUs] 3aJad MaTEeMaTHKH,
CMEXHBIX TPEIMETOB M NPAKTUKO-OPUEHTHPOBAHHBIX 3a1ady. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus Yy4eOHBI MaTepuan TPYNIHUPYETCS BOKPYT palMOHATbHBIX
BBIpDAKEHUI. AJreOpa JEMOHCTPUPYET 3HAYEHHME MATEMaTUKH Kak s3bIKa JUIS
MOCTPOCHUSI MAaTEeMATHYECKUX MOJIENeH, OMUCaHMs MPOLECCOB U SIBICHHUM pearbHOTO
mupa. B 3amaunm  oOydenuss anreOpe BXOIAT TakkKe JalbHEHIee pa3BUTHE
QITOPUTMHUYECKOTO MBIIIJIEHUSI, HEOOXOAUMOro, B YacCTHOCTH, JUJII OCBOEHHUS Kypca
nH(OpPMATHKHU, ¥ OBIAJCHUE HABBIKAMU JICTyKTUBHBIX paccyxkjeHuid. [IpeobpasoBanue
CUMBOJIBHBIX (JOpPM  CIIOCOOCTBYET PAa3BUTHI0 BOOOpPaKEHMS, CIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUECTRY.

Conepxanne (yHKIMOHATBHO-TpapUUECKON JIMHUM HAIEJIeHO Ha TOJIy4YeHHE
OOy4aroIIMMHUCS 3HAHMK O (QYHKIMSIX Kak BaKHEWIIEH MaTeMaTHYecKOHW Mojenu
JJI OMHMCAHMUS U HCCIENOBaHHUS Pa3HOOOpa3HBIX MPOLECCOB M SBJICHUN B MPHUPOJE
u obiectBe. M3ydyeHne martepuana CriocoOCTBYET Pa3BUTHIO Y OOyYarOUIUXCsl YMEHUS
MCIIOJIb30BaTh Pa3jNYHbIE BbIPA3UTEIbHBIE CPEACTBA S3bIKa MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaUUECKe, BHOCUT BKJIaJ] B ((OPMUPOBAHUE MPEICTABICHUN O POJIU
MaTE€MaTUKH B Pa3BUTUU IUBUIU3AMNHA U KYJIbTYPHI.

CornacHo yueObHOMY IUIaHy B 7-9 Kiaccax u3ydaeTcsl yueOHbIM Kypc «Anredpay,
KOTOpPbIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3ielibl  couepxkanus: «Yucna
U BBIUUCICHUS», «ANreOpanueckue BbIpAXCHUS», «YPABHEHHS U HEPABEHCTBAY,
«DyHKIHW.

OO01iee 4YKMCIO 4YacoB, PEKOMEHJOBAaHHBIX Uil H3Y4YeHUsT Y4eOHOro Kypca
«Anrebpay», — 306 yacoB: B 7 kiacce — 102 yaca (3 yaca B Hezielno), B 8§ Kiacce —
102 gaca (3 yaca B Hezielnto), B 9 kiacce — 102 gaca (3 yaca B HEJEIO).

COJIEP)KAHME

OBYYEHUS 7 KJIACC
Yuciia ¥ BBIYUCTCHUS

JpoOu 0OBIKHOBEHHBIE U JIECSITUYHBIC, TIEPEX01 OT OAHOU (PopMBI 3amucu Japodeit
K apyrou. llonsATtHe panroOHaNBHOIO 4YMCIA, 3alKUCh, CPABHEHHE, YIIOPSIOYMBAHUE
palMOHANbHBIX 4YHuceld. ApudmeTndyeckue AEHCTBUS € PAMOHAIBHBIMU YHUCJIAMHU.
Pemenue 3ama4 u3 peaibHON MPAKTUKH HA YaCTH, Ha JIPOOH.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTeleM: OMpenaesieHne, mpeoOpa3oBaHue
BBIPAKEHUII Ha OCHOBE OIpEACNICHUs], 3amuch OoybIIUX Yucend. [IpoleHThl, 3amuch
MPOIICHTOB B BHJE JApoOM W JpoOM B BHUJE MPOIEHTOB. TpM OCHOBHBIC 3aJauu
Ha MPOLICHTHI, PEIIEHUE 3a]1a4 U3 PEATbHOU MPAKTUKH.

[IpuMeHeHne MPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HA MHOKUTEIU HATYPAJIbHBIX
quce.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCJIE TpsiMas U 0OpaTHask MPONOPIUOHATIBHOCTH.



AJireOpanyeckue BbIpaKeHUs

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOM. JlomycTumbie
3HAUCHUs TEpEeMEHHBIX. [IpeacTaBiieHHe 3aBUCUMOCTH MEXIYy BEIMYMHAMH B BHJIC
dbopmynbl. Beruncnenuss mo dopmynam. IIpeoOpasoBanne OyKBEHHBIX BBIPAKECHUM,
TOXXJIECTBEHHO PaBHBIC BBHIPAKCHIS, PABUJIA TIPEOOPa30BaHUS CYMM U TIPOU3BEACHUM,
MpaBuiia pacKpbITUSI CKOOOK M MPUBEICHUS MTOJOOHBIX CllaraeéMbIX.

CBOWCTBa CTETICHH C HATyPAJTbHBIM TTOKA3aTEIIEM.

OpHounensl W MHOrowieHbl. CrteneHb MHorowieHa. Cio)KeHHWE, BBIYUTAHUE,
YMHOXKEHHE MHOTOWICHOB. DOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpaT CYMMBbI
U KBajpar pasHoctu. DopMyna pasHOCTH KBaapaToB. PaszmoxkeHne MHOTOYJICHOB
Ha MHOXXHTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHHUs, TMpaBWiIa NpeoOpa3oBaHUS  YPaBHEHMS,
PABHOCHJIBHOCTh YPAaBHEHU.

JluHeniHOEe ypaBHEHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEHW JMHEWUHOTO
YpPaBHEHHMS], PELICHHUE JUHEHWHBIX ypaBHEHUN. COCTaBICHHE YPaBHEHHU IO YCIIOBHIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 € MIOMOILBIO YPaBHEHUM.

JluneiitHoe ypaBHEHHE C JByMs NepeMeHHbIMU M ero rpaguk. Cucrema AByX
JMHENHBIX YpaBHEHUH C IByMs epeMeHHbIMU. Pellienne cucreM ypaBHEHUN CIocoO0M
ITOACTAaHOBKH. [ [pumeps! pemennst TEKCTOBBIX 3a/1a4 ¢ ITIOMOIIBIO CUCTEM YPABHEHUM.

DOYyHKIIUA

Koopannara Toukn Ha npsMon. YUucimoBble mpoMexyTKH. PacctositHue Mexay
IBYMsI TOYKAMHU KOOPJAMHATHOU HPSIMOM.

[TpssmoyronbHas cucteMa KoopauHaT, ocu Ox u Oy. AbGcncca U OpAMHATA TOYKH
Ha KOOpAMHATHOW miockocTu. [Ipumepsl rpaduxoB, 3anaHHbiX (opmynamu. Urenue
rpadukoB peasnbHbIX 3aBHcHMOcTel. [lonsatue pynkuuu. ['paduk Pynkiuu. CpoiicTBa
byukuwmii. Jluneitnas Gpynkuus, ee rpaduk. I'padux dynkuuu y = |z|. ['paduueckoe
pelIeHNE JTMHEUHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHUN.

8 KIIACC
Yucia 1 BBIYMCTICHUSA

KBanpatHsblil kopeHb U3 uncia. [Tonstue o0 uppauroHaibHOM uucie. Jecarnunbie
npUOIMKEHUST HppalMOHAIbHBIX uyucesl. CBolicTBa apu(METUUYECKUX KBaJApPaTHBIX
KOpPHEHN 1 X NPUMEHEHHE K MPEeoO0pa30BaHUIO YUCIOBBIX BBIPAKEHUN U BBIYUCICHUSM.
JlencTBUTENIbHBIC YHCIIA.

CreneHb ¢ LeabIM ITOKA3aTeNEM U €€ cBokcTBa. CTaHapTHAs 3alUCh YHACTA.

AJireOpanyecKue BbIPaKeHUS
KBajpaTHbIN TpeXwICH, pa3lioKCHHUE KBAJIPAaTHOTO TPEXWICHA HAa MHOXHTEIIH.
AnrebOpandeckas 1podb. OCHOBHOE CBOMCTBO anredpanydeckoi podu. CroxkeHue,
BBIUMTAHUE, YMHOXCHHE, JeJeHHe aireOpandeckux napoOeil. PanumonanmbHbIC
BBIPOKCHUS U UX MPEOOpa3OBaHHUE.



YpaBHeHUS U HEPaBEHCTBA

KBanparnoe ypaBHeHue, ¢GopMmylia KOpHEH KBaJpaTHOro ypaBHeHHus. Teopema
Buera. Pemienne ypaBHeHHM, CBOISIIMXCS K JIMHEMHBIM M KBaapartHeIM. [Ipocreimue
IpOOHO-paIllMOHANIbHBIC YPABHEHHUS.

['paduueckass uHTEpHpeTalsi ypaBHEHUH C JBYMS NEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPaBHEHMM C JBYMs IepeMeHHbIMHU. [IpumMepsl pemeHns cucreM
HEJIMHENHBIX YPABHEHUU C JIByMSI [IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocOOOM.

HucnoBble HEpPABEHCTBA U HUX CBOMCTBA. HepaBeHCTBO ¢ OOHOM IIEPEMEHHOU.
PaBHOCHIIBHOCTH HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJIHOW IIEPEMEHHOM.

DyHKUNHU

[Tonsitue Qpynkuuu. OOIacTh ONpeneraeHUus U MHOYKECTBO 3HAYEHUN (YHKIUH.
Crioco0ObI 3aanus (PyHKITHIA.

['padux dynkuuu. Yrenne cBoicTB dyHKIMU 110 ee rpaduky. [Ipumepsr rpadukos
GyHKILHINA, OTpaXKaroluX peajbHbIe MPOIECCHI.

OyHKIMK, OMHUCHIBAIOIIME TPSIMYI0 M OOpaTHYI  MPOIMOPLHUOHAIBHBIC
3aBUCUMOCTH, MX Tpaduku. Oynkuum y = x°, y = x°, y = x, y=|x|. Tpapuueckoe
pElICHUE YPaBHEHUN U CUCTEM YPABHEHUM.

9 KJIACC
Yuciaa v BbIYMCICHUSA

PanronanpHbIe 4HCIIa, WppaAlMOHANIBHBIC YHCIA, KOHEYHBIE W OECKOHCYHBIC
JeCATUYHBIE TPoOU. MHOKECTBO JEHCTBUTEIBHBIX YHCEIN, NEHCTBUTEIbHBIC UMCIa KaK
OeCKOHEUHbIE JeCSITHYHble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICMCTBUTEIBHBIX YACEII U KOOPAUHATHON MPSMOM.

CpaBHEeHUE  JEWUCTBUTENBHBIX  YHUCEN, apudmMeTHdeckue  JIEHCTBHA  C
JNENCTBUTEILHBIMU YUCIIAMHU.

Pa3smepsl  OOBEKTOB  OKPYXKAIOIIETO  MHpaA, JUIMTEIBHOCTh  IMPOIIECCOB
B OKPY’KaloIlleM MHPE.

[TpubnuxeHHoe 3HAYEHHWE BEJIMYMHBI, TOYHOCTh NpuUOIMKeHus. OKpyriieHue
yucell. [Ipuknika u oeHka pe3yabTaToB BBIUYMCICHUN.

YpaBHeHUus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemeHune ypaBHEHWH, CBOISIIUXCS K JIMHEHMHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHHU, CBOASIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs YpaBHEHUM TPETbEM M YETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKHUTEIU.

Pemenue apoOHO-palMOHANIBHBIX ypaBHEHHWH. PelieHne TEeKCTOBBIX 3amad
anreOpanyeckuM METOJIOM.



YpaBHEHHE C JABYMsS NEpeMEHHbBIMH U ero rpaduk. Pemenme cuctem IByX
JIMHEMHBIX YPAaBHEHUM C JIBYMs IIEpEMEHHBbIMU. PellieHue cucreM JByX YpaBHEHUH,
OJIHO W3 KOTOPHIX JIMHEWHOEe, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIIPETAlNs] CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Pemienre  TEKCTOBBIX  3a1ay anredpanvyeckum

ciocobom. UncoBble HEpaBEeHCTBA U UX CBOMCTBA.

Pemienue JnMHEWHBIX HEPABEHCTB C OJHOW IlepeMEeHHOW. Pelrenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nmepeMeHHoi. KBajpatHbie HepaBeHcTBa. [ paduueckas
VHTEPIPETALUS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMSI IEPEMEHHBIMU.

DyHKUMHU
KBangpatuunas pyukius, ee rpaduk u cBoricta. [lapabosa, KoopAMHATHI BEPIIMHEI
napabosbl, 0Cb CAMMETPHUH 1TapadoJIbI.

k
I'paduxu  bysxkumit: y = kx, y= kx +b, y= , y= 2", y= 1z, ¥y

= Jal, v

U UX CBOWUCTBA.

YucaoBble NM0OCJI€10BATEILHOCTH U IIPOTPECcCHH

[loHATHE YHCIOBOM TNOCIENOBATENBHOCTH. 3aJaHHUE  IOCIEAOBATEIbHOCTU
pEKyppeHTHOM hopmyoit u popmyIioit n-ro dieHa.

Apudmernueckass W TeoMeTpudeckas mnporpeccun. DopMynbl n-ro  YieHA
apu(PMETUUECKON U T€OMETPUUECKON MPOrpecCuil, CyMMbI IEPBBIX 7 UJICHOB.

N300pakeHne 4wieHOB apu(pMETHIECKON U TEOMETPUIECKON MPOTPEeCcCUuil TOUKaMHu
Ha KOOPJIWHATHOM TIUIOCKOCTH. JIMHEMHBIM M SKCIOHEHUHUAIBHBIA pocCT. CIOXKHBIE
IIPOLIEHTHI.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ybTaThl OCBOEHHUS MPOTPaMMBI y4eOHOro Kypca «Anredpay
K KOHIly 00y4eHus B 7 Kjacce.

Yucjia 1 BBIYUCTCHUS

BrInonHsATh, coueTasi yCTHbIE U MUChbMEHHBIE TPUEMbI, apU(PMETUYECKUE IeUCTBUS
C pallMOHAJIbHBIMU YHCIIAMU.

HaxonuTk 3HaYeHHS YUCIOBBIX BBIPAKEHUMN, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMbl BBIYUCIICHUS 3HAUCHUN TPOOHBIX BBIPAKEHUM, COIepKAIUX OOBIKHOBEHHBIE
U JICCSITUYHBIE APOOH.

[lepexomuTs OT omHOW (OPMBI 3amucH 4YHCENl K Jpyroi (mpeoOpa3oBhIBATh
JECATUYHYIO ApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YaCTHOCTH
B 0ECKOHCYHYIO JCCATUYHYIO IPOOH).

CpaBHUBaTh ¥  YNOPSIOYMBATH  pallMOHAJIbHbBIC

yucna. OKpyTiaTh Yncia.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJibTaTa BBIUMUCICHHM, OIEHKY 3HAYeHUU
YUCJIOBBIX BBIPAKECHUI. BBIMIONMHATE JEUCTBUS CO CTEHEHSMH C HaTypaJbHbIMHU



IIOKa3aTCIIIMMU.



[TpumeHsAT, TPHU3HAKH JETUMOCTH, PAa3J0KCHHE HAa MHOXXHUTEIH HaTypalbHBIX
qHCe.

Pemath TpaKTHKO-OPUEHTUPOBAHHBIC 3aJla4yM, CBS3aHHBIE C OTHOIICHHUEM
BEIIMYNH, MPOMOPIIMOHATILHOCTRIO  BEIWYWH, IMPOIEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl pENICHUs 3aJad C YYeTOM OIpaHWYCHUH, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsire0OpanvecKue BbIPasKeHUsI

Hcnonb3oBaTh anreOpanyeckyto TEPMUHOJIOTHIO UM CHUMBOJIMKY, MPUMEHSTH €€
B [IPOLIECCE OCBOEHUSI yUeOHOT0 MaTepHaia.

Haxonuth 3HaueHus OYKBEHHBIX BBIPAKEHUN MpHU 3aJlaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrinonHsaTe npeoOpa3zoBaHMs I1IEJ0T0 BBIPAKEHUS B MHOTOWIECH MPHBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrINoaHATh yMHOXKEHHE OJTHOUYJICHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOWICH,
MPUMEHATH (POPMYJITBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcynecTBIATh Pa310KEHUE MHOTOUJIEHOB HA MHOKUTEIH C TIOMOIIbIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXUTENs, TPYNIHPOBKU CJaraeéMbIX, MNpUMEHEHUs (QopmMyn
COKPAIIEHHOT'O YMHOEHHS.

[TpumensaTy npeoOpa3oBaHWs MHOTOWICHOB [UJISI PEIICHUS PA3IMYHBIX 3a7ad
13 MaTEMAaTUKH, CMEKHBIX TIPEJAMETOB, U3 pPeabHON MPAKTHUKHU.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEW €  HATypPaJIbHBIMM  IIOKa3aTEIsIMU
JUTs1 TpeoOpa3oBaHus BBIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHEHHBIE YypaBHEHHS C OJHOM NIEPEMEHHOM, NPUMEHSA IpaBUia
Iepexoia OT UCXOJHOIO YPaBHEHHUs K PAaBHOCWIBLHOMY eMmy. IIpoBepsTs, sBIsSIETCS Jn
YHUCJIO KOPHEM YPaBHEHUS.

[IpumensTe rpapuyeckue METOJbl NPH PEIIEHUU JIMHEHWHBIX YPAaBHEHUW M UX
CUCTEM.

[TonGupate npuMepsl Map YUCE, SBISIFOIIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C ABYMS IIEPEMEHHBIMH.

CTpouTh B KOOpAMHATHOM IUIOCKOCTU TpauK JIMHEHHOTO YpaBHEHUS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh I'pa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cucTreMbl ABYX JIMHEHHBIX YPaBHEHUW C JBYMsS IIEPEMEHHBIMH, B TOM
quclie rpa(puuecKy.

CocTaBisITh W pemiaTh JUHEWHOE YPAaBHEHHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUU
[0 YCJIIOBUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1add
IIOJIyYEHHBIN PE3YJIbTAT.

DyHKIUU

N3o0paxaTh Ha KOOPJUHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpJIMHATaM, Jy4d, OTpPE3KHU, HHTEPBAJbI, 3aMUCHIBATH YHUCJIOBBIE MPOMEXKYTKH
Ha aareOpanyeckoMm si3bIKE.



OTMmeuaTh B KOOPAWMHATHOM IUIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh Tpaduku MTuHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU y = |x|.

OmnuceIBaTh C MOMOIIBI0 (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU:
CKOPOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJWYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00beM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apTyMEeHTa.

[lonumaTte rpadguueckuil cnocod NpPeACTaBICHUS U aHainu3a WHQPOpPMALHH,
U3BJIEKaTh M WHTEPIPETUPOBaTh MHPOPMALUIO U3 TPpaQHUKOB pEabHBIX IPOLIECCOB
Y 3aBUCHMOCTEM.

[IpenmeTHbIe pe3yJabTAThI OCBOCHHS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

YucJa 1 BbIYMCJIEHUA

Hcnonb30BaTh HaYaJdbHBIE MPEICTABICHUSI O MHOKECTBE JICMCTBUTEIBHBIX YHUCEN
JUISI CPAaBHEHWsI, OKPYTJICHWS W BBIYUCICHHUNA, W300pakaTh NEWCTBHUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPAUHATHOM ITPSMOM.

[IpuMeHsAT, MOHATHE apU(PMETUUECKOTO KBAJPATHOTO KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHH, HCHOJb3ysl TPU HEOOXOJAUMOCTH KaJbKYyJATOP, BBIMOJHSIThH
npeoOpa3oBaHus BBIPAKCHUM, COJEPIKAMNX KBAJAPATHBIE KOPHU, WCTIOIL3Ys CBOMCTBA
KOPHEM.

Hcnonp30BaTh 3anMcy OOJBIITNX U MAJIBIX YUCEJ C IIOMOIIBIO JECATUYHBIX Ipo0ei
u creneHei yucna 10.

AsredOpanyeckue BbIPAaKEHUS

[TpuMeHsTh TOHSATHE CTETICHH C IIEJIBIM TTOKA3aTeJIeM, BBITIONHATh MPeoOpa3oBaHUs
BBIPAKECHUH, COAEPKAIINUX CTENICHU C LEIBIM ITOKA3aTENEM.

BBINONMHATE  TOXAECTBEHHbIE MpeoOpa3oBaHUSl  PAIMOHATBHBIX  BBIPAKEHUHN
Ha OCHOBE IMPaBWI JICUCTBUN HAJl MHOTOUJIEHAMH U aJIreOpandecKUMu APOOSMH.

PackitanpiBaTh KBaJAPATHBIN TPEXWIEH HA MHOKUTEIM.

[IpumeHnsate mpeoOpa3oBaHUs BBIPAKEHUM JUIS PpELIEHUs pa3IMYHBIX 3a1a4
Y3 MaTEeMaTHUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHOM ITPAKTUKHU.

YpaBHeHUS U HEPAaBEHCTBA

Pemate nuHEWHBIE, KBaJIpaTHbIE YPAaBHECHHUS W pPaUMOHAIbHBIC YPaBHEHUS,
CBOISILIIMECA K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTE MpOCTEUIINE UCCIENOBAHUS YPABHEHUN M CUCTEM YpPAaBHEHU, B TOM
qyucjie ¢ MNpuUMEHeHHWeM rpaduueckux MNpeacTaBieHu (ycTaHaBIMBaTh, HMEET JIH
ypaBHEHHE WIH CUCTEMA YPaBHEHUI PEILICHMS], €CJIH UMEET, TO CKOJIBKO, U IIpouee).

[lepexoauTh OT ciaoBeCHOU (POPMYIHUPOBKHU 3a/1auu K €€ aireOpandecko MoJeinu
C INOMOIIBK) COCTABJICHHUS YPABHEHUSI WJIM CHUCTEMBI YPaBHEHWW, WHTEPIPETHUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJTYyYEHHBIN pe3yJIbTar.



[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABCHCTB JJIi CPABHEHMS, OLICHKH, pPEIIATh
JUHEHHBIC HEPABEHCTBA C OJHOM NMEPEMEHHOM M UX CHCTEMBI, JlaBaTh IpaduuecKyro
WJUTIOCTPAIMI0 MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[lonnmate W HCHOIB30BaTh (YHKIMOHAIBHBIE TOHATUS M S3bIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUEHUs), OINpPEAeNATh 3HaYeHHEe (YHKIUH 1O 3HAYCHUIO
aprymeHTa, ONpeAeiaTh CBOMCTBA PYHKIMU O €€ rpaduKy.

%TpOHTL rpaduKu eMEeHTapHbIX (PYHKIMI BUAA:
y=-,y=2a,y=2ay= gz y=|
byHKIIMN v

, OIIUCBHIBATh CBOMCTBA YHCJIOBOU

X
o ee rpaduxy.

[IpenmeTHBIC pe3yabTATBI OCBOCHHS MPOTPaMMbI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

Yucjia 1 BIYUCTIEHUSA

CpaBHHBATH U YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Boinonusate apudmeTudyeckue IEUCTBUS C pallMOHAIBHBIMU YHUCJIaMU, COYeTas
YCTHBIE W TIMCHbMEHHBIC MPUEMBI, BBIMOJHATH BBIYMCICHUS C HPPALUOHATIBHBIMU
YHUCIIAMU.

HaxoauTe 3HaueHUs CTENEHEW C LEIbIMU ITOKA3aTEISIMU W KOPHEM, BBIYUCIISITH
3HAYEHHUS YUCITIOBBIX BBIPAKCHUMU.

OKpyraarh  JCUCTBUTENIBHBIC UHCJA, BBINOJHATh MOPUKUAKY  pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHElHbIE W KBaJApaTHbIE YPaBHEHUs, YPaBHEHUSA, CBOJALIMECS K HHM,
pocTerIne ApOOHO-PAIUOHAIIBHBIE YPABHEHHS.

Pemate cucteMsl ABYX JIMHEWHBIX YPaBHEHUN C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIISACTCS JIUHEUHBIM.

Pemars TekcToBbIE 3a/1a4M aNreOpanyecKuM CIOCOOOM C MOMOILIBIO COCTABJICHUS
YPABHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE NMPOCTENIINE UCCIENOBAHUS YPABHEHUN U CHCTEM YPAaBHEHHU, B TOM
qucie C NPUMEHEHUEM TrpauuecKuX NpeJCTaBICHUN (yCTaHABIMBATh, HMEET JIU
YpaBHEHUE WIN CUCTEMA YPaBHEHUM PEIIEeHNUs], €CII UMEET, TO CKOJIbKO, U IIPOYee).

PemaTe nuHeliHbIE HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alMChIBATh PEUIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIINE
KBa/IpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOMU
MIPSIMOM, 3aIIUCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPH PELICHUH PA3JIMYHBIX 331a4.



DOYyHKIIUA

Pacnio3naBath  (yHKIMH  M3y4eHHbIX BHUAOB. [loka3piBaTh CXEMaTUYECKU
pacmoJio’)KeHUue Ha K]?OpﬂHHaTHOﬁ MJIOCKOCTH TrpadukoB ¢GyHKUMN Buma: y = kux,
y=kr+b y= , y=ar’ +br+c, y= 2, y= x, y=|z| B

3aBUCUMOCTHU \/
x

OT 3HaYeHHUH K0d()(PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIUH.

Ctpouts W wu300paxaTh CXEMaTU4YeCKH TpauKu KBAJAPATUUHBIX (YHKUUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O MX TpaduKaM.

Pacnio3HaBaTh KBaJpaTHUyHyl0 (QYHKUUIO TO (QopMmyne, NPUBOJUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )XKU3HU, (PU3UKHU, TEOMETPHUH.

YucaoBblie M0CJIAEA0BATEILHOCTH U IIPOIPECCHU
PacrioznaBaTth apuMeTHUECKyI0 U TE€OMETPUYECKYIO MPOTPECCHUU TPHU PA3HBIX
croco0ax 3aJaHusl.
BBINOTHATH BRIUUCIICHHS C UCIIOIB30BaHUEM (DOPMYIT N-ro yjieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrPECCHil, CYMMbI TIEPBBIX N YJICHOB.
N306pakath 4ieHbI OCIEI0BATEIbHOCTH TOYKAMU Ha KOOPIUHATHOM TJIOCKOCTH.
Pewmiats 3amauun, CBA3aHHBIE C YHUCIOBBIMH IOCIEAO0BATEIBHOCTIMU, B TOM UYHCIIE
3a]1a4uM U3 peajbHOU KU3HU (C UCTIOIB30BAHUEM KAIBKYIIATOPA, ITU(PPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE
INVIAHUPOBAHMUE 7 KJIACC

HaumenoBanue Konuuect OcHOBHO OcHOBHBIE BUBI JEATEIHHOCTH 00YYAIOIINXCS
paznena (Tembl) BO e
Kypca 4acoB CoZiepKaH
ue
Hucna n 25 ITonsTHE CucreMaTu3upoBaTh M 000ralaTh 3HAHUA
BBIUMCIICHHUS. PalMOHAIBHOTO 00 OOBIKHOBEHHBIX M IECATUYHBIX IPOOsX.
PannonanbHbie yncna qrcha. CpaBHMBATB U YNIOPSII0YMBATH IPO0H,
Apudmernueckue peoOpa3oBbIBasi MPU HEOOXOIUMOCTH JIECSITUUHBIE IPOOH B
JeNCTBUS OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JICCITHUHBIC, B
C YaCTHOCTH B OECKOHEUHYIO ACCITUYHYIO IPOOH.
paloHaIbHBIMU IIpuMeHATH pa3Hoo0pa3Hbie COCO0bI U IPUEMBbI
YHCIIaMU. BbIYNCJICHHNS 3HAYEeHUH JPOOHBIX BbIPAKEHUH,
CpaBHenue, coJiepKax OOBIKHOBEHHBIC U IECATUYHBIE APOOU:
YOS IOYMBaHUE 3aMEHATH MPH HEOOXOIMMOCTH JECITHUHYIO IPOOh
paoHATBEHBIX OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECSTHUYHOM,
qucel. IPUBOJUTH BRIpakeHHE K (hopMe, Haubosee yao0HOM ams
Crenenb BBIYMCIICHUH, PEe0Opa30BbIBATH JPOOHBIC BBIPAKEHUS HA
C YMHOXKEHHE
HaTypaJIbHBI U JIeTICHUE JIECATUYHBIX TpOo0ei K NeHCTBUSAM C
M LEJIBIMHU YHCIIaMHU.
MIOKa3aTeJIeM. IIpuBoauTHL YHCIOBbIE U OYKBEHHbIE IPUMeEPHI
Pemenue CTENEHHU C HAaTypaJIbHbIM IOKa3aTesieM, OObSICHSIS

OCHOBHBIX 337124
Ha Japoou,

3HA4YEHHUS OCHOBAHUS CTEIIEHH U ITOKAa3aTelIsl CTEIEHH,
HaXOJUTh 3HAUYCHUS CTeNeHel Buaa a" (a — moboe




MTPOLIEHTHI

u3
peabHOM
MIPAKTUKHU.

IIpusHaku
JICIIUMOCTH,
Pa3I0KEHUS

Ha
MHOXXHUTEIIN
HATypaJIbHbBIX
yucen. PeanbHbie

panMoHaIIbHOE YHCIIO, 1 — HATYPaJIbHOE YUCIIO).
IMoHMMAaTh CMBICT 3aMMKCH OOJIBIIUX YUCEI C
OMOUIBIO




3aBHCUMOCTH.
[Ipsimas n oOpaTHas
IPONOPLUHOHAIIBHOC
TH

JECATUYHBIX ApoOeit u crenene yucna 10, npuMeHATH

WX B PEATbHBIX CUTYAIIUIX.

IIpuMeHATH MPU3HAKY IETUMOCTH, PA3JIOKEHUS Ha
MHOHUTEIU HATypaJIbHBIX YUCE].

PemaTthb 3agaum Ha 4acTH, IPOLICHTHI,

MIPOTIOPIINH, Ha HaXOXKJeHUE APOoOH (MPOIICHTA) OT
BEJIUYMHBI U

BEJIMYUHEI 110 €€ ApoOu (IIPOLIEHTY), Ipodu (IIPOIIEHTA),
KOTOPBIN COCTABIISIET OJIHA BEJIMYMHA OT APYTOM.
IIpuBoaUTH, pa30MpaTh, OLEHUBATH PA3JIMYHBIC PEIICHUS,
3alUCHy PEIICHUN TEeKCTOBBIX 3ajad.

Pacno3HaBaTh 1 00bSICHATD, ONUPASICh HA ONIPEACIICHUS,
IPsIMO MPONOPIUOHAIBHBIE U 00PATHO MPOTOPIUOHAIBHbBIE
3aBUCUMOCTH MEX]1y BEIMYUHAMH; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEH U3 PeaibHOTO MUpPA, U3 APYTHUX
y4€OHBIX MMPEAMETOB.

PemiaTh MpakTUKO-OPUEHTUPOBAHHBIE 3aJaud Ha
npoOu,  TPOILIEHTHI, MpsAMyl0 U 0OpaTHYIO
MPONOPLUHUOHATIBHOCTH, MPOTIOPIIUU

AnrebOpanueckue
BBIpaKCHUS
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bykBeHHbIE
BBIPAXCHUS

[TepemenHb1
e.
JormycTumebl
€ 3HaYeHus
nepeMEHHBI

OsuaseTh anredbpandeckoi TEPMUHOIOTHEN U
CHUMBOJIMKOH, MPUMEHATH €€ B IIPOIIecCe OCBOCHUS
yuebHoro marepuana. Haxonurhb 3HaueHHsI OyKBEHHBIX
BBIPKEHUH MPH 3aJJaHHBIX 3HAYCHUSX OYKB; BBITOTHSATH
BBIYUCIICHUS 110 (hopMyiam.

BbINOJIHATH npeoOpa3oBaHUs LEJIOT0
BBIDQKEHUSI B MHOTOWICH  IPUBEICHUEM
NOJJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK.




X BbINOJHATH YMHOKEHHE OJTHOYJICHA HA MHOTOUWIECH
DOpMyIIBL.
ITpeobpazoBanue




OYKBEHHBIX
BBIPAKECHU,
packpbITHE
CKOOOK 1
IpUBEJICHUE

[MOJI0OHBIX ClIaraeMbIX.

CBoiicTBa
CTCIICHHU C
HaTypaJbHbIM
MOKa3aTeJIEM.
MHOro4J1eHbI.
CnoxeHue,
BBIYMTAHHE,
YMHOXEHHUE
MHOI'OYJICHOB.
Dopmyiibl
COKpAIIEHHOI'O
YMHOKEHHUS.
Paznoxxenne
MHOT'0YJICHOB
Ha
MHOXXUTEIIN

¥ MHOTOWJIEHA Ha MHOTOWICH, MPUMEHATH (DOPMYJIbI
KBaJIpaTa CyMMBI U KBaJ[paTa pa3HOCTH.

OcymecTBJIATH Pa3I0KEHUE MHOTOYWICHOB HA MHOKUTEIH
MyTeM BBIHECEHHUSI 32 CKOOKHM 0OIIEro MHOKHUTEIS,
npuMeHeHus1 (HOPMYJIIbl PA3HOCTH KBaIPaTOB, (GOPMYIT
COKPAIICHHOTO YMHOKCHHSI.

IIpumeHsaTsL MpeoOpa3oBaHNe MHOTOUWICHOB IS

pEUIeHUS Pa3IMYHbIX 3a/1a4 U3 MATEMATUKHU, CMEXHBIX
MPEIMETOB, U3 PEAIbHOU NMPAKTUKHU.

3HAKOMUTBHCS € HCTOPHEH PA3BUTUS MAaTEMATUKU

YpaBHEHUS U HEPABEHCTBA
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VYpaBHeHue,
npaBuiIa
peoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHIILHOCTD

Pemiarb nuHEHOE ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
NPUMEHSS IPABUJIA NIEPEX0/Ia OT UCXOIHOTO
YpaBHEHHUS K paBHOCUJILHOMY €My 0oJjiee pocToro
BHJIA.

IIpoBepsATs, SBISETCA JIU KOHKPETHOE YUCIO KOPHEM




YPaBHECHUM. YpaBHCHUS.
JIunelinoe IMoabdupaTh mpuMepsbI Map YUCEIN, SIBISIOIINXCS PEIICHUEM

YPaBHEHHE C OJJHON JIMHEWHOTO YPAaBHEHUS C JIBYMsI IEPEMEHHBIMU.

MIEPEMEHHOM,




pelIeHne JIMHEUHBIX
YPAaBHEHHM.
Pemenne 3anau ¢
IIOMOILIbIO
YpaBHEHUH.
JIunerinoe
YPaBHEHHE C IBYMs
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema
JBYX JIMHEUHBIX
YPaBHEHUM C IBYMs
NIEPEMEHHBIMU

CtpouTh B KOOPJAMHATHOM IIJIOCKOCTH  Tpadux
JMHEMHOTO ypaBHEHUsS C JBYMS NEPEMEHHBIMU;
MOJIb3YACHh TpaUKOM, MPUBOAUTH NMPUMEPHI PEIICHUS
YpaBHEHHUS.

Haxoauth peumieHue CUCTEMBbl JBYX JIMHEWHBIX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.

CocTaBJiAATh U pemiaTh YPABHCHUE WUJIA CUCTEMY
YpPaBHEHUI IO YCIOBUIO 33/1a4H,

WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a71a4M ITOJyYEHHbIN Pe3yJIbTar

Koopaunater u
rpaduku. yHKIUN
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Koopaunara Touku
Ha IPSMOM.
Hucnosble
IIPOMEKYTKH.
Paccrosiaue
MEXY IBYMSI
TOYKAMU
KOOPAUHATHOU
IIPSAMOM.
[IpssmoyrosibHas
cucremMa
KOOpPJMHAT Ha
MJIOCKOCTH.
[Ipumepsr
rpadMKoB,

N300paxkaTh HA KOOPAUHATHON MPSIMOM TOYKH,
COOTBETCTBYIOIIIME 3aJJaHHBIM KOOpJMHATAM, JTy4H,
OTPE3KH, HHTEPBAJIbI; 3aMUCHIBATh UX Ha aIre0pandeckom
A3BIKE.

OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU

10 3aJ]aHHBIM KOOPANHATAM; CTPOUTH TpaUKH HECITOKHBIX
3aBUCUMOCTEM, 3aJaHHBIX (POPMYJIaMH, B TOM YHCIIE

C TIOMOIIIbIO U POBBIX JAOOPATOPHUH.

I[IpumeHsiTh, U3y4aTh MPEUMYIIECTBA,
HHTEPNPeTUPOBATH rpaduyecKkuii crnocod
MPEJICTABIICHUS M aHAIN3a Pa3HOOOPa3HOM )KU3HEHHOU
uHdopmaIuu.

OcBauBarthb noHsTHE QYHKIIUN, OBJIA/ICBATH
(GYHKIIMOHATBHOW TEPMUHOIOTHCH.

Pacno3naBarsp JimHeiHy0 QyHkuw y = kx + b,




3a/1aHHbIX OMUCLIBATH €€ CBOMCTBA B 3aBUCUMOCTHU OT 3HAUEHUH
dbopmynamu.
Urenwne rpa@ukoB




peabHBIX ko3 bunreHToB k u b.

3aBUCUMOCTEMN. Crpouts rpaduku quHelHON QyHKUUU, QYHKIMH Y = | X |.
[TonsiTue pyHKUUU. Hcnoab3oBath HM(ppoBbIe pecypehbl 1l HIOCTPOCHUS
I'paduk pynkuun. rpadukoB GYHKIMI U U3yUEHUS] UX CBOMCTB.
CaoiicTBa IIpuBoauTH NPUMEPbI JIMHEHHBIX

GyHKUUH. 3aBUCHMOCTEN B PEAIbHBIX ITPOLECCAX U

JIuneinas SBJICHUSIX

byHKIHS.

ITocTtpoenue

rpaduka TMHEHHOM

byHKIUU.

I'padux bynkimm

y =|x]

[ToBTOpEHUE 1 00001IEHNE 6 [ToBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIOCOOBI
OCHOBHBIX CpaBHEHUS YHCEJl, BBIYUCIEHUH, TpeoOpa3oBaHUit
MOHATUH U BBIPAKCHUU, PELLICHUS YPABHEHUN.

METOJ0B Kypca OcyuecTBJIATh CAMOKOHTPOJIb BBIITOIHAEMBIX

7 knacca, JEUCTBUM U CAMOIIPOBEPKY PE3yJIbTaTa BHIYUCICHUN,

000011IeHIe 3HAHUI npeoOpa3oBaHui, TOCTPOSHUH.
PemaTe 3agaum 13 peayIbHOM KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHMSA U1 pEelIeHUs 3a1a4 U3 APYyTruxX
IIPEMETOB.
PemaTte TeKCTOBBIC 321a4H, CPABHUBATH, BEIOUPATH
CIOCO0BbI PEIICHUS 3a4a4U

OBILEE KOJIMYECTBO 102

YACOB I10




I[TPOTPAMME




8 KJIACC

HanmenoBanue Konunuecr OcHOBHO OcHOBHBIE BUBI JEATEIBHOCTU 00YYArOIINXCS
paznena (TeMbl) BO e
Kypca 4acoB COJICpKaH
ue
Hucna v BBIYUCIIEHUS. 15 KBanparnsiit DopMyIMpOBaTh ONpeleeHue KBaIpaTHOTO

KBangpaTtHeie KopHU

KOpPEHb U3 YKCIIA.
[Tonsarue 06
UpparmoHaIbHOM
qucJe.
JlecaTuunble
PUOITKEHUS
UppalMOHATBHBIX
YHUCel.
J1eCTBUTEbHBI
€ uuca.
CpaBHeHue
JICUCTBUTEIILHBI
X Yrceq.
YpaBHEeHHE BHIA
X’ = a.
CaoiicTBa
apudMeTHIecK
170:¢

KBaJPAaTHBIX
KOpPHEU.
[IpeoGpazoBanue

KOPHS U3 9UCIIa, apuhMEeTUIECKOTO KBAAPATHOTO

KOPHSL.

IIpuMeHATH onepaiyo U3BJICUCHHS KBAAPATHOTO KOPHS
U3 YUCIa, MCNOJIB3Ys P HEOOXOAMMOCTH
KAJbKYJATOP. OleHuBAaTh KBA/IpATHBIE KOPHU LIEJBIMU
YUCJIAMU U JIECATUYHBIMU JIPOOSIMHU.

CpaBHUBATH U YNIOPSAA0YHUBATH PAllMOHAIbHBIC

Y MppalMOHaIbHbIE YKCIIA, 3alIMCAHHBIC C

ITOMOILBIO KBAJIPATHBIX KOPHEU.

Hccaea0oBaTh ypaBHEHUE X° = @, HAXOJUTh

TOYHBIC ¥ MPUOJIMKEHHbIC KOpHU TTpu a > 0.
HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, TPOBOS

YUCJIOBBIC OKCIICPUMCHTLI C HUCIIOJIb30BAHHUCM KAJIBKYJIIATOPA

(xommbrOTEpA).

JloKka3bIBaTh CBOMCTBA apu(PMETUUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX IS TPeoOpa3oBaHus
BbIpakeHU. BBINOJHATH npeodpa3zoBaHus
BBIPAKECHUH, COJCPHKAIINX KBAJAPATHBIE KOPHH.
BoipakaTh nmepeMeHHbIE U3 T€OMETPUUYECKUX U
busnueckux Gopmyi.

BoruncasaTh 3HAYEHUS BBIPAXKCHUHN, COAEPKALINX




YHCIIOBBIX KBaJ[paTHbIC KOPHH, UCIIOJIB3YS MPU
BBIPAKCHUM, HEOOXOIUMOCTH

coJepIKaImX
KBaJpaTHbIC KOPHU




KJIbKYJISITOP.
Hcnonb3oBaTh B XOA€ pEUICHUS 3a1a4 dJIEMEHTapHbIC
IPEICTABIICHUS, CBSI3aHHBIE C NPUOIMKEHHBIMUA 3HAUCHUSIMU
BEJINYMH.

3HAKOMHUTBHCH ¢ UCTOPHEH PA3BUTUS MATEMATUKHU

Yucra ¥ BbIYMCIIEHUS.

CrerieHs ¢ LETBIM

@opMyIUPOBATH OMpeieIeHre CTEIIEHU C LETbIM

CrerneHb ¢ LeabM IIOKa3aTeJIEM. IIOKa3aTeJIEM.

IIOKa3aTesIeM CranpaptHas IIpeacraBasaTh 3anMch OOJIBIINX U MAJIBIX
3aIuCh YUCa. YUCeN B CTAHJIAPTHOM BHJIE.
Pazmepsl CpaBHMBATB 4KCJIa U BEIMYUHBI,
00BEKTOB 3alMCaHHbIE C UCIIOIb30BaHueEM crenenu 10.
OKPY’KarOILEro Hcnonb3oBaTh 3amMch 4YUCEI B CTaHAAPTHOM
mupa (ot BUJE JUIA BBIPAXKEHHUS PA3sMEPOB OOBEKTOB,
3JIEMEHTAPHBIX JUTUTENBHOCTH IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
YaCTHI] ®opmMyIHpPOBaTH, 3ANIUCHIBATH B CHMBOJINYeCKO# opme
10 Y WIJIOCTPUPOBATH NPUMEPAMHU CBOMCTBA
KOCMMUYECKUX CTEIICHH C LIEJIBIM ITOKA3aTEIIEM.
O0OBEKTOB), IIpuMeHATH cBOIiCTBA CTENEHHU I IPEOOpa3OBaHUs
JUIUTEIIBHOCTh BBIPAXEHUM, COAEPIKAINX CTETIEHU C LETBIM
IIPOLIECCOB IIOKa3aTeJIEM.
B OKpY’KarolieM Mupe. | BBINOIHATH JeHCTBHUA C YHCIAMH, 3aIIMCAHHBIMU
CBolicTBa CTENEHH B CTaH/IapTHOM BUJE€ (YMHOXKEHUE, IEJICHNUE,
C IIEJIBIM ITOKA3aTeJIEM | BO3BEICHUE B CTEIIEHD)

Anrebpanueckue Ksagpatn Pacno3zHaBaTh KBaJpaTHBINA TPEXWICH,

BBIPAXKEHUS. BN YCTaHABJIMBATh BO3MOXHOCTb €0

KBaapatHbIil Tpex4sieH TPEXUJIEH. Pa3I0KEHNS HA MHOYKUTEIH.

Pazioxxenune




KBaJJpaTHOT'O
TpexujieHa
Ha MHOXKUTEJN

PackiaaabiBaTh HAa MHOKUTEJIM KBAIPATHBIN
TPEXUWIEH C HEOTPUIATEIbHBIM JUCKPUMHUHAHTOM

Anrebpanyeckue
BBIPKCHUSI.

AnreOpaundeckas 1poOb

15

Anrebpanyecka
s TpOOBb.
Homyctum

BIC

3HAYEHUS
IIEPEMECHHBI

X,

BXOJISITIINX

B
anreOpanyecku
€ BBIPAKCHHSI.
OcHoBHOE
CBOMCTBO
anredpandecKou
Ipoowu.
Cokparienue
pobeit.
Cnoxenun

e,

BBIUNTAHU

C,

YMHOXEH

ue U
JIeJIeHNE

3anuchbIBaTh anreOpanyecKre BhIPaKEHHUS.
Haxoauth 0651acTh onpeaeneHus palioHaILHOTO
BBIPKEHUSI.

BbINOJHATH YKCIOBBIE TOJCTAHOBKH U BHIYHCIATH
3HaYeHue JpoOH, B TOM YUCIE C IOMOIIbIO
KaJIbKyJIsiTOpa. @OopMyJMPOBaTH OCHOBHOE CBOMCTBO
anreOpanyeckoi 1poou U NPUMEHSATh €T0 s
npeoOpa3zoBaHus IpoOei.

BoInoaHATh aeiicTBHUS ¢ anredpandyeckumMu ApoosiMu.
IIpumeHsITH NpeoOpa3oBaHUA BbIPAKCHUHN 151
pelIeHus 3a1au.

Bobipa:xkath nepeMeHHbIe 13 GopMyIl (PU3NUECKUX,
T€OMETPUUYECKUX, OMICHIBAIONINX OBITOBBIC CUTYAIIHH)




anredpandecku
X IpOOCH.
[IpeoOpazoBanu
€ BBIPAKEHU,
COJepKAIINX
anredpandecKu
e 1pobu




VYpaBHeHUS U 15 KBagpatnoe Pacno3naBaTh KBaJipaTHbIC YPABHEHUSI.

HepaBeHcTBa. KBajpaTHble YpaBHEHUE. 3anuceiBaTh OpMyJTy KOpHENH KBaJAPATHOTO

ypaBHEHUS Henonnoe ypaBHEHUS; peliaTh KBAJAPATHbIe YPABHEHU S —
KBaJIpaTHOE noJinbie M HenoJHbie. [IpoBoaMTH MpocTeiinue
ypaBHEHHE. HCCJIeIOBAHMSA KBAIPATHBIX YPAaBHEHUH.
®opmyna KopHen Pematsb ypaBHeHMsl, CBOJIAIIMECS K KBAJPATHBIM,
KBaJIpaTHOTO C OMOUIBIO TPe0OpPa30BaHUN U 3aMEHOM
YpaBHEHMUS. nepemeHHoi. HabJoaaTs M aHAJIU3MPOBATH CBS3b
Teopema Buera. MEXKTy KOPHSIMH U KO3 DUITMEHTAMU KBAJIPATHOTO
Pemenne YpaBHEHUS.
YPaBHEHUM, ®opmyaupoBath Teopemy Bueta, a Taxke 00OpaTHyto -
CBOISIINXCS TEOpPEMY, IPUMEHSATH 3TU TEOPEMBI JJIsl PEILICHUS 3a]1a4.
K KBaJIpATHBIM. Pemath TekCTOBBIE 321a4M AIreOpanyeckKuM CIiocoO0M:
[Ipocrenmue MEePEXOJIUTh OT CIOBECHOU (POPMYITUPOBKU YCIOBHUS
IpoOHO- 3a/1a4¥ K aareOpandeckor MOJIEIH MyTeM COCTaBICHUS
palroHaIbHbIC YPAaBHEHUS; PEIIATh COCTABIEHHOE YPAaBHEHUE;
YPaBHEHUH. UHTEPIIPETUPOBATH PE3YJIbTAaT.
Pemenue 3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS AIreOphbI
TEKCTOBBIX 3a7a4 C
IOMOILBIO
KBaJIPaTHBIX
yYpaBHEHUIN

YpaBHEeHUS U 13 JInneninoe Pacno3HaBaTh JIMHEMHbIE YPABHEHUS C IBYMsI

HepaBeHCTBA. CUCTEMBI
YpaBHECHUU

ypaBHEHHE C IByMsI
NIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
peuieHus

[IEPEMEHHBIMU.
CrpouTh rpa@uku JTUHEHHBIX YpaBHEHUH, B TOM YHUCIIE
HUCI0Jb3Ys HH(POBbIE PECyPChI.

Pasznuuarth napajuiesibHbIE U IIEPECEKAIOIINECS




YPaBHEHHM B LEIBIX

YHUCIIax.

Pemenne CHUCTEM
JBYX JIMHEUHBIX
YPaBHEHUM C IBYyMS

IPSIMBIE 110 UX YPABHEHUSIM.
Pemiatb cuctemsl IByX JUHEHHBIX YPABHEHUN C JIBYMSI
IIEPEMEHHBIMU OJICTAHOBKOM U CJI0KECHUEM.

Pematrh npocreimme CUuCTeMsl, B KOTOPBIX OJHO




MEPEMEHHBIMH.
[Tpumepsr
pELICHUsI CUCTEM
HEJIMHENHBIX
YpPaBHEHUM

C AByMs
MEPEMEHHBIMMU.
I'paduueckas
VHTEpIIpETaLNs
YpaBHECHUS

C IBYMS
MEPEMEHHBIMU

U CUCTEM
JIMHEHWHBIX
YPaBHEHUU c
JBYMSI
IIEPEMEHHBIMH.
Pemenue
TEKCTOBBIX 3371a4 C
MIOMOIIBIO CUCTEM

W3 YPABHECHUU HE ABJISACTCA JIMHECUHBIM.

IIpuBoauTsh rpagu4ecKyro HHTEpPIpeTalunIo
pelLIeHUs] YPaBHEHHUS C ABYMS IIEPEMEHHBIMU U CUCTEM
YPaBHEHHU C ABYMS ITIEPEMEHHBIMHU.

Pemath TeKkcTOBBIE 321a4UH aNTeOpanuecKUM CIOcoO0OM

YpaBHECHUI
YpaBHEeHUS U 12 Yucnossle @®opMyJIMPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB,
HEPABEHCTBA. HEPABEHCTBA U UX WJUTFOCTPUPOBATh UX Ha KOOPAUHATHOM MPSMOU,
Hepasencraa CBOMCTBA. AO0Ka3bIBATh ANT€OpauECKH.

Hepasenctso ¢

OJHOM NEPEMEHHOM.

JInneninrie

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PEUICHUS 3a4a4.
Pemiatb nuHElHBIE HEPABEHCTBA C OJHON NEPEMEHHOM,
M300pakaTh peIIeHNEe HEPABEHCTBA HA YHMCIIOBOM MPSMOM.




HEPABEHCTBA C Pemathb cucTeMbl IMHEWMHBIX HEPABEHCTB, M300paxaTh
OJHOM IIEPEMEHHOU pELIEHHE CUCTEMBI HEPABEHCTB HA YUCJIOBOU MPSAMOM
U UX pEILICHHUE.
Cucremsl




JIMHEUHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOU U UX
pelIeHueE.
N3obpaxkenue
pelLIeHus
JIMHEWHOTO
HEPABEHCTBA U UX
CHCTEM Ha
YUCIIOBOU MPSIMOM




QyHKINH.
OcHOBHBIE
MOHATHUS

[TonsiTue pyHKUUU.
ObmnacTb
ONpeaeeHus U
MHOKECTBO

3HAUYCHUN (PYHKIIIH.

Cnoco0b1
3a/1aHusl
byHKIMHA.
I'padux pyHKUIHM.
CgolicTBa
byHKIMH, UX
0TOOpaKeHue

Ha Tpaduke

Hcnoab3oBaTh QYyHKIMOHAIBHYIO

TEPMUHOJIOTUI0 1 CUMBOJIUKY.

Boruucasite 3HaueHUus1 GyHKIUH, 3aJaHHBIX

dbopmynamu (Ipu HEOOXOAMMOCTH UCIIOIb30BaTh
KQJIBKYJISITOP); COCTABJSTH TA0JMIbI 3HAYEHUIH

byHKIUY.

Ctpouts no Toukam rpagpuku GyHKIINN.

OnucbiBaTH CBOIicTBAa QYHKIIMU HA OCHOBE €€
rpauyecKoro NpeCTaBICHUS.

Hcnoab3oBaTh PyHKIIMOHAIBHYIO

TEPMHUHOJIOTHI0 1 CUMBOJIUKY.

HccaenoBath npumMepsl rpadiKoB, OTPAKAIOIINX PEATHHBIC
MIPOIIECCHI U SIBJICHUSI.

IIpuBOAUTH NPUMeEPHI POLIECCOB U SBJICHUN C 3aJaHHBIMU
CBOMCTBaMHU.

Hcnoab30BaTh KOMIBIOTEPHBbIE POTPAMMBbI

JUTsl TOCTpOeHMsI TpadUKOB (PYHKITUN U

W3y4YECHUS UX CBOMCTB




OyHKIUH.
Yucnosble
byHKIIMHN

Urenue u
MIOCTPOEHUE
rpa@uKoB QyHKIMIA.
[Tpumeps! rpadukoB
byHKIHH,
OTpaXKaIOIIUX

PCAJIBHBIC ITPOUCCCHI.

DOyHKINH,
OITHCHIBAIOIIIE
PSIMYIO |
oOpaTHyI0
IIPOIIOPITMOHAIILHBIE
3aBHCHUMOCTH, UX
rpaduku.

I'padux pyHkumm
y = x.

OyHKINU
y=x,y=

y= z,y=|x|;
rpad¥aeckoe
pelieHue
YPaBHEHUU U
CHCTEM ypaBHEHUI

HaxoauTs ¢ nomMoubio rpagpuka GyHKINKA 3HAUCHHE
OJIHOW M3 PAaCCMATPUBAEMBIX BEJIMUHH 10 3HAYEHUIO IPYTOM.

B HeCnoXHBIX cilydasix BbIPpamarb (popmyJi0u
3aBUCUMOCTD

MEXK]ly BETUYMHAMMU.

OnucbIBaTh XapakTep U3MEHEHUS OJHOM
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS JPYTOM.
Pacno3HaBaTh BUJIbI U3y4YaeMbIX (PYHKIHH.
Iloka3pIBaTh CXeMaTHYECKHU I10JI0KEHNE HA KOOPAUHATHON
II0CKOCTU rpaduKoB GpyHKUMH BUAA: y = X°, Y = X°,
y= my=|x|

I/IcntﬁIﬁOBaTL (pyHKUMOHATIBLHO-TPauYecKHre
MpeACTABJIEHHU Ul PELICHUS U UCCIIEIOBAHUS
YPAaBHEHUW U CUCTEM YPABHECHUMU.

IIpumensaTs nuppoBbIe pecypebl 1

NOCTpOEHUs IrpauKoB QyHKIHIMA

[ToBTOpEeHue u 0600IICHNE

[ToBTOpEHUE
OCHOBHBIX
MOHATHUM U
METOJIOB KypCOB

Bb10upaTh, NPUMEHSATH, OLEHUBATH CIIOCO0BI CPABHEHUS
Yrcell, BBIYMCIICHUN, TpeoOpa30BaHuil BbIPAXKEHUM, pEIICHUS
YpPaBHECHUM.

OcyuecTBJIATE CAMOKOHTPOJIb BHITOJHAEMBIX IEWCTBUI




7 1 8 KJI1accoB,
00001IeHne
3HAHUU

¥ CaMOTIPOBEPKY Pe3yJIbTaTa BEIYMCICHHM, MPEOOPa30BAHHUIM,




MTOCTPOCHUM.

Pemarb 3agaum U3 peajibHOM KU3HM, IPUMEHATH
MaTeMaTUYECKHUE 3HAHMS JJIs1 PELICHUS 3a/1a4 U3 IPYyTUX
IIPEAMETOB.

Pematb TekCTOBBIC 3a1a4M, CDABHUBATh, BLIOUPATh
CIoco0bl pelIeHus 3aa4u

OBLIEE KOJIMYECTBO
YACOB IIO
ITPOTPAMME
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9 KJIACC

HanmenoBanue Konunuecr OcHoBHO OcHOBHBIE BUIbI ACSATEIBHOCTH 00YHAIOIIUXCS
paznena (TeMbl) BO e
Kypca 4acoB coziepKaH
ue
Yucna v BBIYUCIIEHUS. 9 Panuonanbabie Pa3BuBaTh npejacraBjieHUs O YMCIIax: OT MHOXKECTBA
JlelicTBUTEIIbHBIE 4YHCa, HaTypaJIbHBIX YHCEJN 10 MHOKECTBA JEHCTBUTEIIbHBIX
qyucia VppanoHaIbHbIC yucesl. O3HaAaKOMHUTBCH C BO3MOKHOCTBIO MIPEACTABICHUSA

YHCJ1a, KOHCYHBIC
1 OECKOHEYHBIE
JECATUYHBIE JPOOH.
MHO0KeCTBO
JIEHCTBUTEIILHBIX
YHCe]I,
JIEMCTBUTEIILHBIC
YHClIa KaK
OCCKOHEYHEIE
JECATUYHBIE POOH.
B3aumno
OJIHO3HAYHOE
COOTBETCTBHE MEKIY
MHO>KECTBOM
JIEHCTBUTEIILHBIX
YHUCel U
MHO>KECTBOM TOYECK
KOOPJAMHATHOMU
IIPSAMOM.

JIEUCTBUTEIHLHOTO YHUCJIa KaK OECKOHEYHOM AECATUYHOMN
IpoOu, MPUMEHSTh JIECATUYHBIC PUOTKCHHUS
palMOHAIBHBIX U UPPALUOHAIBHBIX YUCET.
N300paxaTh ACiICTBUTENIbHBIC YHCIA TOUKAMHU
KOOPAUHATHOM IIPSAMOM.

3anucbIBaTh, CPABHUBATH M YIOPSIA0YUBATH
JICUCTBUTEIILHBIC YMCIIA.

BbInoiHATH, COUYeTast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apupmMeTnYecKue AelCTBUA C PAlMOHAIBHBIMU YHUCIIAMU;
HAXOJUThb 3HAUYCHUS CTENICHEN C LEJIBIMUA MOKA3aTEISIMU
Y KOPHEW; BBIYMCJIATH 3HAYEHUS] YUCIOBBIX
BbIpakeHUU. I10JIyquTh MpeacTaBjieHue 0 3HaYUMMOCTH
JNEUCTBUTEIIBHBIX YUCEN B IPAKTUYECKON IEATEIbHOCTH
YEJI0BEKA.

AHAJIU3UPOBATH U [1€J1aTh BBIBOJAbI O TOUHOCTH
MPUOIMKEHUS JEHCTBUTEIHLHOTO YHUCIIA TIPH PEIICHUN
3a/1a4.

OKpyrJITh JEUCTBUTEIBHBIE YUCIIA, BHINOJHATH
NMPUKUAKY PE3yJIbTaTa BEIYUCICHUM, OLEHKY 3HAYEHUN




CpaBHeHue
JIEUCTBUTEIIBHBIX
qucen,
apupMeTUIeCcKue




JIEUCTBUS

c

JIEUCTBUTCIILHBIM

1 YUCJIaMH.
[Tpubnmxennoe
3HAUCHUEC
BCJIMUMHBI,
TOYHOCTbD
IpUOIKEHHUS.
Okpyrienue yucen.
[Ipukuaka u oreHKa

YHUCJIOBBIX BBIPAXKCHUM.
3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTUS MAaTEMATUKHU

pe3ybTaTOB
BBIUHCIICHU
YpaBHEHUS U 14 JIunerinoe OcBauBarthp, 3alIOMMHATH U IPUMEHATH IpapuyecKue
HEPABEHCTBA. Y paBHEHUS YpaBHEHHE. MeTOAbI IIPYU PELICHUH YPABHEHUM, HEPABEHCTB U UX
C OZTHOM NIEPEMEHHOM Pemenune CHCTEM.
YPaBHEHH, Pacno3naBarsp 1enbie U JpoOHbIE YpaBHEHU.
CBOSAIIMNXCS Pemiarh JinHelHbIEe U KBAiPAaTHbIEC YPABHEHHS,
K JINHEWHBIM. YPaBHEHMS, CBOASALINECS K HUM, ITPOCTENIINE
KBagpartnoe ApOOHO- palMOHaJIbHbIE YPABHEHUSI.
YPaBHEHHE. IIpensaratb BO3MOKHBIE CTIOCOOBI PEIICHUS TEKCTOBBIX
Pemenne 3a1a4, 00CyKIaTh UX U peliaTh TEKCTOBBIE 3a/1a4U
ypaBHEHUH, pa3HBIMU CIIOCO0aMHU.
CBOZAIIMXCS 3HAKOMUTBHCS € HCTOPHEH Pa3BUTUS MAaTEMATUKU
K
KBaJPATHBIM.

bukBapatH
13(5




YPAaBHEHUSL.

[Tpumepsr

peneHns

YPaBHEHUM

TPEThEN

Y YETBEPTOU CTENIEHEU




pa3NoKEHUEM
Ha

MHOXHUTEJIH.
Pemenue

JTpOOHO-
palMOHaIBHBIX
YpaBHEHUM.
Pemenne TekcTOBBIX
3a1a4
anreOpanyecKkum
METOJIOM

YpaBHeHUS U
HepaBeHCTBA. CUCTEMBI
YpPaBHEHUH

14

YpaBHeHHE c
JBYMSI
IIEPEMEHHBIMU U
ero rpagux.
Cucrema aByx
JIMHEWHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMU U €€
peuenue. Pemenne
CHCTEM JBYX
YPaBHEHHH, OJTHO
13 KOTOPBIX
JIMHEWHOE, a IPyroe
— BTOPOU CTETIEHMU.
I'paduueckas
MHTEPIpPETALNs

OcBauBatb U NPUMEHATH IIPUEMbI PEIICHUS CUCTEMBI
IBYX JJUHEHHBIX YPaBHEHUI C IBYMs IE€PEMEHHBIMU

Y CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJTHO

YPABHEHUE HE SIBISETCS JTMHEHHBIM.

Hcnoab3oBaTh PyHKIIMOHAIBHO-TpadUIECKHe
MPEICTABIICHUS 1151 pellleHUs] U UCCJIeI0BAHMS
YPaBHEHHUU U CUCTEM.

AHAJTU3MPOBATH TEKCTHI 32124, PelIaTh UX
anreOpanveckrM CrocoOOM: MepexoauTh OT CIIOBECHOMN
(hopMYJIMPOBKHU YCIOBUS 33/1a4d K alreOpanyecko Moienu
IyTEM COCTaBJIEHUS CUCTEMbl YPABHEHHI; pelaTh
COCTAaBJICHHYIO CUCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3yJIbTar.

3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTUS MAaTEMATUKHU




CHCTEMBI
YPaBHEHUU

C IByMS
NepeMEHHBIMHU.
Pemnienne TeKCTOBBIX




3amau

anreOpanyecKkum
crocoooM
YpaBHeHUA U 16 Hucnossle Yurare, 3alIUCHIBATH, IOHUMATh, HHTEPIIPETHPOBAThH
HEPABEHCTBA. HEPABEHCTBA U UX HEPABEHCTBA; HUCIOJIb30BAaTh CHMBOJIMKY U TEPMUHOJIOTHIO.
Hepasencraa CBOMCTBA. BoinmoaHsaTh IpeoOpa3zoBaHusi HEPABEHCTB, HCMOJIb30BATh
JIuneiinbie JUTSL TIpeoOpa3oBaHuUs CBOMCTBA YHCIOBBIX HEPABCHCTB.
HEPABEHCT Pacno3naBarth JIMHENHBIE U KBaJAPATHBIE HEPABEHCTBA.
Ba Pemiatb nuHElHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
C OTHOU HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
MEPEMEHHON U UX KBaJpaTHOE HEPABEHCTBO, U pELIATh UX; 00CYyKAaTh
peLIeHue. IIOJIyYEHHBIE PELICHUS.
CucteMbl JIMHEUHBIX N300paxaTh perieHre HEpaBEeHCTBA U CUCTEMBbI
HEPABEHCTB C OJHOU HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alIUCBIBATH PEIICHUE C
IIEPEMEHHOU U UX IIOMOILIBIO CUMBOJIOB.
peLIeHue. Pemarb kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
KBangpaTtHbie rpaduyueckue npecTaBIeHuUs.
HEPABEHCTBA U UX OcBauBaTh U NIPUMEHATH HEPABCHCTBA MIPU PELIEHUH
peuieHue. Pa3IMYHBIX 33]1a4, B TOM YHUCJIE ITPAKTUKO-
I'paduueckas OPHUEHTUPOBAHHBIX
WHTEpIIpETalns
HEPABEHCTB U
CHUCTEM HEPABEHCTB
C IBYMS
MIEPEMEHHBIMU
OyHKIUN 16 KBagparnunas Pacno3naBaTh BUbl M3y4aeMbIX (DYHKIIMIA;
byHKIMA, ee WTIOCTPUPOBATH CXEeMATH4YeCKH, 00bACHATH

rpaduk

pacnoioKeHNe Ha KOOPAUHATHON MJIOCKOCTH rpa)uKoB




151 CBONCTBA.
[TapaGona,
KOOPAMHATHI
BEPIIMHBI TapadoIbl,
0Chb

k
Gynkumii Buga: y = kx,y = kx + b,y = _,y = x°,
x




CUMMETpPUU
napabounsl. ['paduxu
byHKITU:
y = kx,
y = kx + b,
k
Yy = —
X
y =
X,y
= x3)_
y =

y=x,y= &,y =|Xx| B3aBUCUMOCTHU OT 3HAYECHUI
k03¢ puIeMTOB; ONMUCHIBATH UX CBOMCTRBA.
Pacno3naBaTh KBapaTUuHyIO (PYHKIUIO MO

dopmyre. [IpuBoAMTH MPUMeEPBI KBAAPATUIHBIX
3aBUCUMOCTEH U3 peaabHOMN KU3HU, PU3UKH,
rC€OMETPHH.

BoisaBasiTs 1 0600111aTh 0COOEHHOCTH Tpaduka
KBaapaTuuHoi QyHkuuu y = ax’ + bx + c.

CtpouTh M H300paxkaTh cXeMaTHYeCKHU Tpauku
KBaIPAaTUYHBIX (DYHKIIMHA, 3aIaHHBIX (OPMYIIaMH BUAA
y=ax,y =ax* + q,y = alx + p),y = ax* + bx + c.
AHAJIU3MPOBATH U IPUMEHATH CBOMCTBA U3YUYCHHBIX
GyHKIUN 11 BIX TTOCTPOEHUS, B TOM YHCIIE C TIOMOIIBIO

1IU(POBBIX PECYPCOB

YuciioBwie
MOCJIEIOBATEILHOCTHU

15

[TougaTrne yucioBou
IIOCJIENOBATEILHOCT

U. 3agaHue

IIOCJIETOBATEIBHOCT
Y PEKYPPEHTHOMU

dbopmyoit
u hopmyJion n-
ro 4JeHa.

Apudpmernuecka

A

151

IrCoOMCTPHUICCKAA

IIPOIPECCUM.
Dopmyiisl

n-ro

OcBauBaTh U NPUMEHATH UHJICKCHBIC 0003HAYCHUS,
CTPOUTH pedeBble BHICKA3BIBAHMS C HCIIOIH30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM
MOCJIeIOBATEIHHOCTH.

AHaau3upoBaTh GOPMYITy 71-TO YIeHA
MOCIIE0BATEIHFHOCTH WIIM PEKYPPEHTHYIO GOpMYITy

U BBIYMCJISITh YWICHBI MIOCIEA0BATEILHOCTEH, 38 JaHHBIX
>TUMU HOpMyJIamMHu.

YcraHaBIMBaTh 3aKOHOMEPHOCTDH B TIOCTPOCHUH
MOCJICTIOBATEIFHOCTH, €CJTU BBIMMCAHBI TTEPBHIC
HECKOJIbKO €€ YJICHOB.

Pacno3naBath apuMeTHUECKYIO U T€OMETPUUECKYIO
MIPOTPECCUU MPH PA3HBIX CIIOCO0aX 3aaHusl.




qlieHa
apudMeTUuIeCcKon




U
r€OMETPUYECKON
IIPOTPECCU,
CYMMBI NIEPBBIX 1
YJICHOB.
N3obpaxenue
YJICHOB
apudmeTrueckoin

Y TEOMETPUYECKOU
Iporpeccui
TOYKaMH Ha
KOOPAMHATHOMN
IJIOCKOCTH.
JIvHelHbIi

U
SKCITOHEHI[MAJIbHBIN
poCT.

Ci10HBIE IPOLIEHTHI

Pemartp 3a71auu ¢ ucnonb3oBaHUEM (POPMYJI #-TO YIeHa
apu(PMETUUECKON U T€OMETPHUUECKON MPOTrPECCUI, CYMMBbI
IIEPBBIX /1 YJIEHOB.

MN300pakaTh 4ieHbI NOCIEA0BATEIBHOCTH

TOYKaMH Ha KOOPIUHATHOW IUIOCKOCTH.

PaccmarpuBare npuMepbl  IPOUECCOB U
SIBJICHUH u3 peanbHOU KU3HU,
WUTIOCTPUPYIOLIUE U3MEHEHHE B
apu(pMETUYECKOIN MPOrpecCun, B reOMETPUIECKON
MPOrpecCcHy; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

Pemiatb 3aga4M, CBA3aHHBIE C YUCITOBBIMU
IIOCJIEA0BATENBHOCTAMH, B TOM YHCIIE 3341 U3 PEATbHON
’KM3HU C UCIIOJIb30BAHUEM LU(POBBIX TEXHOIOT U
(97EKTPOHHBIX TaOIMII, rPapUUECKOT0 KaJbKyJIATOpa U
T.1.). Pemiate 3aaun Ha CI0KHBIE IPOLIEHTHI, B TOM
YUCJIE 3a/1a4U U3 PealbHOU MPAKTUKH (C UCIIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUSL MAaTEMATHKU

IToBTOpEHME,
000011IEeHNE,
CHCTEeMaTH3aI1s
3HaAHUM

18

Yucnau
BBIYHCIICHUSA
(3amuck, CpaBHEHHE,
JICUCTBUS

c

JIEUCTBUTESIILHBIM

1 9HCJIaMU,
YHCIIOBas NpsAMas;

OnepupoBaTh NOHATHUAMM: MHOXECTBO, TOJIMHOKECTBO,
orepalyy HaJ MHOXXECTBAMH; HCII0JIb30BaTh Tpaduieckoe
MpEJICTaBICHNE MHOKECTB I OTIMCAHUS PeaTbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHNUH 33]a9 U3 IPYTHX
y4eOHBIX MPEIMETOB.

AKTYyaJu3upPoOBATH TEPMUHOJIOTHIO U OCHOBHbBIE
JeiicTBUS, CBSI3AHHBIE € YHCJIAMU: HATYpaJIbHOE

YHCII0, POCTOE U COCTABHOE YHCIIA, IEIIMMOCTh




MPOLCHTBHI,
OTHOILICHUS,
IIPOIIOPIINH;

HaTypaJbHbIX




OKpYTJICHHUE,
npUOIKEHNUE,
OLICHKA; pEeLICHHE
TEKCTOBBIX 3a7a4

quCell, IPU3HAKU IEITUMOCTH, LIEJIO€ YHUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAs U JECATUYHAS APOOU, CTaHJAPTHBINA BH]T
quclia, apu(pMEeTUIECKUd KBAAPATHBIA KOPEHb.
BuInoJHATE 1eficTBUA, CPABHUBATH U YIIOPAA0YUBATH

apupMeTHIECKUM qrCIia, MPEACTABIIATH YHCIa Ha KOOPIUHATHON TIPSMOH,
crocoOom) OKPYTJISTh YHCIIA; BHIMOJIHATH NPUKUAKY H OI[EHKY
pe3yabTaTa BEIYMCICHUN.
Pemath TekcToBbIE 321a4H apPHPMETHICCKUM
crioco6oM. PemaTh mpakTH4ecKkue 3a1a4m,
COJICpPIKAIIIE MTPOICHTBHI, JI0JIH, YaCTH, BHIPAKAIOIIUC
3aBHCHUMOCTH: CKOPOCTb — BpEMsI — PacCTOSIHHE, I[eHa —
KOJIMYECTBO — CTOMMOCTb, 00BEM paboThl — BpeMs —
MPOU3BOIUTEILHOCTh TPY/IA.
Pa30upaTh peanbHbIC )KU3HCHHBIC CUTYAIIHH,
(hopMyaMpoBaTh UX Ha SI3BIKE MATEMATHKH,
HAXOIMTH PCIICHUE, MPUMCHSIS MaTeMAaTHICCKUH arapar,
HHTEPNPETHPOBATH PE3yJIbTAT
Anrebpanueckue OnepupoBaTh NOHATHSMM: CTCTICHD C I[EJTBIM
BBIPKCHHUS nokazaresem, apu(hMETHUECKUI KBaJIPATHBIH KOPCHB,
(mpeoOpazoBaHme MHOTOWICH, ajreopandeckas Jpo0b, TOKIECTRO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE 1€iiCTBUS: BHITIOIHATH
BBIpaKCHUH, pacueTsl 1o Gpopmyiiam, MpeoOpa3oBbIBATH IEINbIE,
JOIYCTHMBIC ApOOHO- paIMOHATBHBIC BEIPAKCHUS U BBIPAKCHHS C
3HAYCHUSI) KOPHSIMH, PEaTU30BBIBAThH PA3JI0KECHHE MHOTOWICHA Ha

MHOXXHTEIIH, B TOM YHCJIE C UCTIOIB30BaHHEM (hOPMYIT
Pa3HOCTHU KBAJIPATOB U KBAJIpaTa CyMMBI U Pa3HOCTH;
HaXOJIUTh




JOITyCTUMBIE 3HAYEHHUS IEPEMEHHBIX JUIsl IPOOHO-
pPalMOHAJIBHBIX BBIPAXKEHUH, KOPHEN.
MopenaupoBath ¢ oMoIIbI0 (HOPMYIT pealibHbIe
IIPOLIECCHI U SIBJICHUS

OyHKINHU
(moctpoeHue,
CBOWCTBA
W3YUYEHHBIX
yHKuMi;
rpaduueckoe
peleHne ypaBHEHUN
U UX CUCTEM)

OnepupoBath NOHATHAMM: QyHKIMS, rpaduK QyHKIUH,
HYJU (PYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,
MIPOMEXKYTKH BO3pacTaHUsl, yObIBaHUS, HAUOOJIbIIICE

Y HaMMEHbIIIee 3HAUCHUS (PYHKITUH.

AHAJIM3UPOBATH, CPABHUBATH, 00CYK/1aTh CBONCTBA
GyHKIUN, CTPOUTH UX TpaduKu.

OnepupoBaTh NOHATHSMM: TIPSIMAst
MPOMOPIMOHATFHOCTD, 00OpaTHAs MPOMOPLIHNOHATEHOCTb,
nuHelHas QyHKIMs, KBaapatudHas QyHKIms, mapadona,
runepoora.

HUcnoab3oBath rpaguKu 1S ONPEACIIEHUS CBOUCTB,
MPOIIECCOB U 3aBUCUMOCTEH, JIUIsl pEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX MPEIMETOB U pPeajJbHON KU3HU; MO/IeJINPOBATH

C IOMOIUIBIO IPAPUKOB peabHbIE MTPOLIECCHI U SBICHHUS.
Boipaxkats ¢gopmMysiaMu 3aBUCUMOCTH MEXKY BEJIUYHMHAMU

OBILEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B 7-9 KITIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OOVMH U3 OCHOBHBIX Pa3JI€JIOB IIKOJIBHOW MAaT€MaTHUKHU, UMEIOIINI
CBOCH 1IeNbI0 00ECTeunTh H3Yy4YeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIICHHIM
M B3aMMHOE pPAaCIOJIOKEHUE, OMUPAETCAd Ha JIOTMYECKYI0, JOKA3aTeNIbHYIO JIMHHUIO.
[leHHOCTh, W3y4YeHUSI TEOMETPUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
3aKJIIOYaeTcsl B TOM, YTO OOYy4YarOlIUMWCS YYHUTCS MPOBOJAUTH JIOKA3aTelbHbIC
paccy X JeHusi, CTPOUTh JIOTMUECKHME YMO3AKJIIOUEHHS, JOKa3blBaTh HCTUHHbBIC
YTBEPXKJEHUS U CTPOUTHh KOHTPHOPUMEPHI K JIOKHBIM, HIPOBOJUTH PACCYXKIACHUS
«OT TPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpATHHIE
YTBEPKJICHHUSI.

[{enbt0 M3y4EeHUsI TEOMETPUU SIBJISETCS HCIOJIB30BAHUE €€ KAaK MHCTPYMEHTa
IpU PEIICHUM KaK MaTeMaTHUYeCKUX, TaK M MPAKTUYECKUX 3ajJlayu, BCTPEHAOLIUXCS
B peajbHOI ku3HU. OOyYaAIOMIMIICS JOKEH HAYYUTHCS OMPEIEISATh FT€OMETPUUYECKYIO
burypy, OMHUCBHIBATH CIOBAMH YEPTEK WJIM PUCYHOK, HAWTH IUIONIAJb 3E€MEJIbHOTO
y4acTKa, pacCuuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOTO KaOensl uiu TpeOyeMble
pa3Mepsl rapaxa ajig apromoowsisa. Ilpu pemenun 3amay MpakTHYECKOTO Xapakrepa
OoOy4Yaromuiicss y4uTCSd CTPOUTh MaTEeMaTUYECKHUE MOJEIU PEATbHBIX >KHU3HEHHBIX
CUTyalui, TPOBOAUTH BEIYMCIIEHUS U OLIEHUBATh MTOJYYEHHbBIN PE3YJIbTaT.

BaxxHo moguepkuBaTh CBSI3M TEOMETPUU C JIPYTUMHU YYE€OHBIMU MpPEIMETaMH,
MOTHUBHUPOBATh HCIOIb30BaTh OMPEACIICHUS TEOMETPUYECKUX (DUTYp U TOHATHH,
JEMOHCTPUPOBATh MIPUMEHEHHUE MOJYYECHHBIX YMEHHUM B (PU3UKE U TEXHUKE. DTU CBS3U
HauOosiee sipko BUAHBI B TeMax «BekTtopb», « TpUroHOMETpUYECKUE COOTHOIICHUSD,
«Meton koopauHat» u «Teopema ITudaropar.

YueOnbiit kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Jeibl
conmepxkanusi:  «['eomerpuueckue urypsl U UX  CBoMcTBa», «M3mepeHue
r€OMETPUUECKUX BEIUYUHY», «JlekapTOBbI KOOPAMHATBHI HA IUIOCKOCTH», «BekTopbl»,
«/IBmwxenus mnockocTny, «IIpeobpazoBanust mogo0ous».

OOmiee YMCIO 4YacoB, PEKOMEHJOBAHHBIX JUIs M3y4eHUsT ydeOHOro Kypca
«I"'eometpus», — 204 gaca: B 7 kiacce — 68 yacoB (2 yaca B Henel0), B 8§ Kiacce —
68 yacoB (2 yaca B HeZeNn0), B 9 knacce — 68 yacoB (2 yaca B HEAEINIO).

COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbHbie nouaTus reomerpun. Touka, mpsimMasi, OTpe30K, Jiyd. Yroi. Buasl yrios.
BeptukaneHbie ¥ cMeXHbIe YIibl. buccektpuca yrina. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTh M NEPHEHAUKYISIPHOCTD MPSMBbIX.



Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOW cumMmeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TTOCTPOECHUS C TIOMOIIBIO TUPKYJSA U JIMHENKH. TpeyroiapHuk. BeicoTa,
MearaHa, OMCCEeKTpuca, X CBOMCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUM TPEYroibHUKU. HepaBeHCTBO TpeyroibHUKA.

CBolicTBa M MNpU3HAKU PABHOOEAPEHHOTO TpeyroyibHuKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CpolicTBa M NIPU3HAKU MNapajuIeiabHBIX NpsAMbIX. CymMMa YIJIOB TpEyroJIbHHKA.
Bueninue yribl TpeyrojapHuKa.

[IpsmMOoyronpHbld  TpeyronbHUK.  CBOMCTBO  MEIHWAaHBl  IPSAMOYTOJBHOIO
TPEYTOJIbHUKA, MPOBEACHHOW K rumnoreHys3e. [Ipu3Hakm paBeHCTBa HPSAMOYTOJIBHBIX
TPEyTroJabHUKOB. [IpsMOYTroNbHBINA TPEYTOIBHUK C YTioM B 30°.

HepaBeHCcTBa B T€OMETpHUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJINHE
JIOMaHOW, TeopemMa O OojblleM yriie © OoNiblled CTOPOHE TPEYroJbHHKA.
IlepneHuKyIsp U HAKJIOHHAS.

['eomeTpuueckoe MecTo To4eK. brccekTpuca yria U CepeIuHHBIN NEPIEHANKY ISP
K OTpPE3Ky KaK T€OMETPUYECKHE MECTa TOUYEK.

OKpy>KHOCTb M KpYT, XOpJa U JMaMeTp, UX CBOMCTBA. B3anMHOE pacrosioxeHue
OKpy’XHOCTH M mnpsmou. KacarenpHas M cekymas K OKpYKHOCTH. OKpYKHOCTB,
BIIMCAaHHAs B YroJl. BicaHHast 1 OnMcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yereipexyronpauku. llapannenorpamm, €ro mnpus3Haku U CBOMCTBA. YacTHbIE
cllydyad mapajieorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBajapar), HUX TMPU3HAKK U
cBoiicTBa. Tpamemnus, paBHOOOKasi Tpamnelus, ee CBOMCTBA U Mpu3Haku. [IpsmoyronpHas
Tparenus.

Meton ynBoenuss menuanbl. lleHtpaneHas cummetrpus. Teopema @Daneca wu
TeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyrojiibHUKA.

[Tonobue TpeyronbHUKOB, KodGduIueHT mnoxodus. IlpusHaku momoOus
TPEYToJbHHUKOB. [IpuMeHeHne moqo0ust mpy peleHn: MPAKTUIECKUX 3a/1a4.

CpoiictBa 1womaneit reomerpuueckux ¢uryp. Dopmynbl IS WUIONIAA
TpPEeyrojibHUKa, MapajienorpaMma, pomOa u Tpaneuud. OTHOUIEHWE IUIOMIAAEH
MoI00HBIX (GUTYP.

Brluncnenue mmomaned TpPEYroabHUKOB W MHOTOYTOJBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHT€HC OCTPOr0 yrIjia NPsIMOYTOJIBHOIO TpPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TPUTOHOMETPpUUECKHE (PYHKIIMH YTJIOB

B 30°,45° 1 60°.



BrniucanHble ¥ LEHTpalbHBIE YIJIbI, YTOJ MEXKAY KAacaTeIbHOW U XOpJOW. YTIIbI
MEXIY XOpJaMHd M CEKyIIUMHU. BNHCaHHBIE W ONUCAHHBIE YETBIPEXYTOJIbHUKHU.
BzaumHoe pacnonoxkenue JByX OKpykHocTeil. Kacanue okpyxHocrtei. OOmue
KacaTeJIbHbIE K JABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienue tpeyronpHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
IIPAKTUYECKUX 3a]1a4 C HUCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodusi. [1ogodrie COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NpOW3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB
CEKYILUX, TEOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, nnuHa (MOIyJb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BEKTOpaMH. Pa3jiokeHWe BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTOPaM.
KoopnnHater  Bektopa. CkanmsipHO€  NPOU3BENCHHE  BEKTOPOB, IIPUMEHEHUE
IUTSl HAXOKJICHUSI IJIMH U YTJIOB.

JlekapTOBBI KOOPIHMHATBI HA IUIOCKOCTH. YPAaBHEHUSA MNPSIMOM H OKPYKHOCTH
B KOOpAMHATaxX, IEPECEUYCHHE OKPYKHOCTEH M NPsAMBbIX. MeEToJ KOOpAMHAT U €ro
IIPUMEHCHHE.

[IpaBunbHbIE MHOrOYroJIbHUKHU. JlIMHA OKpyXHOCTU. I'pamycHas u paguaHHas
Mepa yTJIa, BBIYMCIEHUE JUIMH AYT OKpyKHOCTeH. Ilnomanpe kpyra, cekropa, cermeHra.

JIBMOKeHHUsS TUIOCKOCTH M BHYTPEHHHME CHUMMETpUH (Guryp (3JIeMeHTapHbIe
npeacrasienus). [Tapannensusiii nepeHoc. I1oBopoT.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPaMMBI y4eOHOTO Kypca K KOHILY
oOydenus B 7 Kjacce.

Pacno3naBath M3yueHHBIE T€OMETPUYECKHUE (PUTYPHI, ONMPENETATh MX B3aUMHOE
pacIloIO’KeHHE, H300paxaTh TeoMeTpuueckue (UTYpbl, BBINOJIHATH YEPTEKHU
M0 YCIOBHIO 3ajaud. V3MepsTh JWHEWHBIE W YIJIOBBIE BENWYMHBL. Pemare 3amaun
Ha BBIYHCJICHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

[IpoBoauTh rpyOyr0 OIICHKY JIMHEHHBIX M YTJOBBIX BEIMYUH TIPEAMETOB B
peajbHOM KU3HHM, pPa3MEPOB MPUPOAHBIX OOBEKTOB. PaszmuuaTe pasMepbl 3THX
O0OBEKTOB TIO MOPAJIKY BETUUYUHBI.

CTpouTh 4epTEXKHU K TCOMETPUUCCKUM 3a/1auaM.

[Tonp30BaThCs MPU3HAKAMHU PABEHCTBA TPEYTOJIBHHUKOB, MCIOJIb30BaTh MPHU3HAKU
1 CBOICTBa PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUM 3a]1a4.



[IpoBOAUTE JIOTMYECKUE PACCYKICHHUS C HMCIOJB30BAHMEM T'€OMETPHUECKUX
TEOpPEM.

Ilonp30BaTbCAd  IPU3HAKAMM  PABEHCTBA  IPSAMOYIOJBHBIX  TPEYIOJIbHUKOB,
CBOMCTBOM ME/HMaHbl, MPOBEIACHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJbHHUKA,
B PELICHNH F€OMETPUYECKHX 3a]ay.

OnpenensaTe NapajuleIbHOCTh MPSMBIX C HNOMOILIBIO YIJIOB, KOTOpPbIE 00pasyer
¢ HuMH cekymasd. OnpenensaTe NapauleIbHOCTh NPSIMBIX € IOMOLIBIO PAaBEHCTBA
PAcCTOSIHUN OT TOYEK OJAHOM IIPSMOM 0 TOUEK APYTOU MPSIMOM.

Pemate 3aaun Ha KieTyaToil Oymare.

[TpoBOIUTH BBIUMCICHUS M HAXOJUTh YHMCIOBbIE U OYKBEHHBIC 3HAUEHHUS YTJIOB

B TEOMETPUYECKMX 3aladax C HCIIOIb30BAaHUEM CyMMBI  yTJIOB

TPEYTOJIBHUKOB I MHOTI'OYT'OJIbHUKOB, CBOWCTB yIJIOB,  00Opa30BaHHbBIX

P IIEPECEUECHUHU ABYX IapaJUICIbHBIX IPSIMBIX CEKyLIEH. Pelars npakTuyeckue
3a/1a4M Ha HAXOXJEHUE yriioB. Bnaners MTOHATHUEM rE€OMETPUYECKOTO
MecTa TOYEK. YMeTp omnpenensTh OUCCEKTPUCY yTIila U CEpeANHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK NT€OMETPUUECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPENCICHUS OKPYKHOCTH M Kpyra, XOpApl U JAuamerpa
OKPY’KHOCTH, IOJb30BaTbCid HX CBONCTBAMHU. YMETh IPUMEHITh O3TH CBOMCTBA
IIPU PEIICHUU 3a/1a4.

Brmagere DOHATHMEM ONHWCAHHOW OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh ee ueHTp. llonb3oBaThecsi (akTamMM O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYTOJbHUKA IIEPECEKAIOTCS B OJAHOM TOYKE, U O TOM, YTO CEPEIAUHHBIC
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA EPECEKAIOTCSA B OJTHOM TOUKE.

Bramerp mNOHATHMEM KacaTelNbHOM K OKPYXKHOCTH, IIOJIB30BAaThCS TEOPEMOU
O MEPIEHAUKYIIAPHOCTH KacaTeJIbHOW U paauyca, IPOBEAECHHOIO K TOUKE KaCaHUs.

[lonb30BaTbCAd MPOCTEHIIUMU I€OMETPUYECKMMH HEPABEHCTBAMHU, ITIOHUMATh MX
IIPAKTUYECKUNA CMBICI.

[IpoBOAUTE OCHOBHBIE TE€OMETPUUYECKHME IIOCTPOCHHUS C IOMOIUBIO LIUPKYJIS
Y JTUHEUKHU.

[IpenmeTHble pe3ysbTaThl OCBOCHUSI MPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce.

PacnozHaBath OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MT0JIb30BATHCS
MX CBOMCTBAaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKU TEpPECEUEHUs] MeAUaH TPEyroJibHUKa (IIEHTpa Macc)
B PELLICHUU 3a/a4.

Brnagete noHsATHEM CpeoHEW JWHHUM TPEYTOJIbHHUKA W TPANEUHUH, NPUMEHATh HUX
CBOWCTBA MpPHU PELICHUM TeoMeTpuueckux 3anad. llomp3oBarbecs Teopemont dPaneca
U TEOPEMOM O MPONOPUUOHAIBHBIX OTpPE3KaxX, MNPUMEHATh WX [JI PELICHUS



IMPAaKTHYCCKUX 3a7ay.



[IpumeHsAT, TPU3HAKK TOAOOWS TPEYTOJHPHUKOB B PEIICHUA TE€OMETPUUYECKHUX
3a/ay.

[Tonb3oBaThcst  Teopemo  Iludaropa s pemieHUss  T€OMETPUYECKUX
U npakTudeckux 3agad. CTpouTh MaTeMaTHYECKYyI0 MOJCNbh B MPAKTUYECKUX 3aj/iauax,
CaMOCTOSITEJILHO MTPOBOIUTH YEPTEK U HAXOJAUTH COOTBETCTBYIOIIUE JJIUHBI.

Brnanerp NOHATHSIMH  CHUHyCa, KOCHHyca UM  TaHI€HCa OCTpOro  yria
MPSIMOYTOJILHOTO TPEYyrojbHUKa. [lonb30BaThCS ASTUMHM MOHATUSMH JJI  PELICHUS
MPAKTUYECKUX 3a]1ad.

Boruucnsate (pa3auyHbiMU  cioco0aMM) IUIONIAJb TPEYroJibHUKA U IUIOIIAIU
MHOTOYTONBHBIX (PUTyp (TOJB3YSCh, TNIE€ HEOOXOAUMO, KalbKyJsTopoMm). [IpumeHsaTs
MOJIyYEHHbIE YMEHHUSI B IPAKTHUECKUX 33/1a4ax.

Braners moHATHAMH BOMCAHHOTO M IEHTPAJIBLHOIO YTJjia, UCIOJIb30BaTh TEOPEMBbI
O BIHMCAHHBIX YIJIaX, yriax MEXAy XopAaMu (CEKyUIMMH) U YIJIe MEXKY KacaTelbHOU
Y XOpJI0¥ IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

Branerp TMOHATHEM OIKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOWICTBa
OMMCAHHOI'O YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3a]ay.

[IpuMeHsATh, MOJMyYEHHBIE 3HAHWUA HaA MPAKTUKE — CTPOUTh MaTEMaTHYECKHE
MOJEIM Il 3aJa4  pEAJIbHOM  JKM3HU UM TPOBOJUTH  COOTBETCTBYIOIIME
BBIYKCIICHUS C TPUMEHEHHEM TMOA00Us W TPUTOHOMETpUH (TMOJIB3YSCh, TIE
HE00XO0IMMO, KATBKYJISITOPOM).

[IpenmeTHble pe3yibTaThl OCBOSHUSI MPOTPaMMbl y4EOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIMH OCTPHIX YIJIOB, HAXOAWTHh C MX MOMOIIBIO
pa3MYHBIC DJIEMEHTHI TPSIMOYTOJHLHOTO TPEYTOJIbHHUKA («PEIICHHE MPSIMOYTOJIBHBIX
TPEYTOJILHUKOBY). HaxomuTh (¢ MOMOMIBIO KaJIbKyJISTOpA) JUIMHBI W YIJIBI
TUTSI HETaOTMYHBIX 3HAYCHHM.

[Tonb3oBaThest (opMylaMu TPHUBEACHUS M OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM  JUISl HAXOXKJICHHSI COOTHOIIEHWH MEXAY TPUTOHOMETPUUYECKHMHU
BEJTMYMHAMM.

Hcrnonp30BaTh TEOpPEMBl CHHYCOB M KOCHHYCOB JUISI HAXOXKICHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHNE TPEYTOJILHUKOBY), TPUMEHATh UX NP PEUICHUU
TE€OMETPUUYECKUX 3a/1a4.

Bnagers moHSATHAMH TIpeoOpa30BaHUSA MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX uryp. [lomp30BaThcsi cBOMCTBaMH TI0I00MST TTPOU3BOJIBHBIX (DUTYD, YMETh
BBIYHCIIATh JIJUHBI M HAXOAUTh YIibl y TOA0OHBIX (uryp. [IpumeHsars cBoiicTBa
MoJ00MS B TPAKTUYECKUX 33jadyaX. YMETh MPUBOAUTH MPUMEPHI  MOJO0OHBIX
(Guryp B OKpy’KarolieM MHUpE.

[Tonp30BaThCsi TEOpeMaMH O MPOU3BENECHUU OTPE3KOB XOpJ, O IMPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaTHCS BEKTOpaMU, TOHUMATh UX TEOMETPUUYCCKUN U (DU3UISCKUN CMBICI,
MPUMEHATh WX B PEHICHUH TEOMETPUYECKUX H (U3MYeckux 3amad. [IlpumeHsaTsh
CKAJIIPHOE MPOU3BEAECHUE BEKTOPOB I HAXOXKIACHUS JIJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUJIOCKOCTH, NMPUMEHATH €r0 B PELICHUU
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a]1a4.

BiageTp nNOHATUSAMU NPABUIBHOTO MHOIOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
JIyTH OKPY>KHOCTH U PAJMAHHOW MEpPHI yIjia, YMETh BBIUUCIATH IUIOIIA/Ib KPyra U €ro
yactell. [I[puMeHsTh MOJTy4eHHBbIE YMEHHS B PAKTUYECKHUX 3a1a4ax.

Haxomute ocu (WJIM UEHTPBI) CUMMETPUU (GUTYp, TPUMEHSTH JIBUKEHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHATh MOJIyYECHHBIE 3HAaHHWS Ha MPAKTHUKE — CTPOUTh MaTEMAaTHYECKUE
MOJENN JUIsl  3aJa4  pEAIbHOM JKU3HM U IPOBOAUTH  COOTBETCTBYIOLIME
BBIYHCIICHUS C TIPUMEHEHHEM TOJI00US U TPUTOHOMETPHUECKUX (PYHKIUN (TTOJIB3YSICh,
r7ie HeOOXOANUMO, KAIbKYJISITOPOM).



TEMATHYECKOE
INVIAHUPOBAHMUE 7 KJIACC

HanmenoBanue Komnuect OcHOBHO OCHOBHBIE BU/IbI I€ATEIBHOCTU O0YYaIOIIUXCSI
paznena (Tembl) BO e
Kypca 4acoB coziepKaH
ue
[Ipocrenimne 14 [Ipocrenm DopMyJIHPOBATH OCHOBHBIC ITIOHITUS U
reoMeTpudeckue GUrypol ue onpeneneHus. Pacmo3zHaBaTh U3y4YeHHbBIE
Y UX CBOMCTBA. T€OMETPUYECKH reoMeTpudeckue (GUrypsl, onpeaeasiTh UX B3aUMHOE
N3mepenue € OOBEKTHI. PACIIOIOKEHUE, BBIMOJHATH YEPTEXK M0 YCIOBUIO 3aJa4H.
r€OMETPUYECKUX BEIIMYUH MHuoroyro IIpoBoauTh MpocTENINE TOCTPOCHUS C TOMOIIBIO
JIbHUK, LUPKYJIS U JJUHEUKHU.
JIOMaHasl. HN3mepsATH JIMHENHBIE U YTIIOBBIE BEITNYNHBI
CMexHbIE U reOMETPUUYECKUX U MPAKTUUECKUX OOBEKTOB.
BEPTUKAJIbHBIE Onpenensith «Ha r71a3» pa3Mepbl peaIbHbIX 00BEKTOB,
YTIIBL. NPOBOAUTH IPyOyIO OLIEHKY UX Pa3MEpOB.
PaGora PemiaTh 3a1a4un Ha BBIYKCIICHUE JITIMH OTPE3KOB U
C BEJINYMH YIJIOB.
IIPOCTEUILINM Pemathb 3a1a4n Ha B3aMMHOE PACTIOJIOKEHNE
Y YEePTEIKAMH. reOMETPUYECKUX QUryp.
N3mepenne IIpoBoanTh KiIaccupUKALUIO YIIIOB,
JVHENHBIX U BbIYHMCJIATH JINHEWHBIC U YIVIOBBIE BEJIMYMHBI,
YIJIOBBIX BEJIUYMH, NPOBOAUTH HEOOXOUMBIE TI0KA3aTEIbHbIC
BBIYUCIIEHUE paccyXIcHUs.
OTPE3KOB U YIJIOB 3HAKOMUTBCS € HCTOPHUEH Pa3BUTUS FEOMETPUU
TpeyronsHuKU 22 ITonsTue o Pacno3HaBaTh niapbl paBHbIX TPEYIOJIbHUKOB HA




PaBHBIX rOTOBBIX YEPTEkKaX (C YKa3aHUEM IIPU3HAKOB).
TPEYTOJIBHUKAX




" IICPBHUYHBIC
MpCaCTaBJICHUA

O paBHBIX QUrypax.

Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[IpusHaku
paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CaoiicTBO
MeJIaHbl
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MIPOBEICHHOM

K TUIIOTEHY3E.
PaBHOOGenpeHHBI
eun
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
[Ipu3naku u
CBOWCTBA
PaBHOOEAPEHHOTO
TPEYTOJbHHUKA.
Hepasencr

Ba B

TEOMETPUHU.

BoiBoauThb ciieicTBUS (PaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.
D®opMyJIHPOBATH ONIPEACIICHUS: OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO, IPSMOYTOJIBHOT0, PABHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEPIEHIUKYISPa
OTpE3Ka; IEPUMETPA TPEYTOJIbHUKA.

DopMyIMPOBATH CBOMCTBA U ITPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

CTpoutsb 4epTexu, pemarb 3aa4M C TIOMOIIbIO
Hax0>XJICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHATH MPU3HAKKA PABEHCTBA MPSIMOYTOJBHBIX
TPEYTrOJIbHUKOB B 3aJ1a4ax.

Hcnoan3oBaTh UPPOBHIE PECYPCHI AJIs1 HCCIeI0BAHUS
CBOICTB U3y4aeMbIX QUTyp.

3HAKOMHUTBCS ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU




[IpssMOyTONBHBIM
TPEYTOJIBHHUK C
yriiom B 307




[TapaiutenbHbIE IPSMBIE,
CyMMa yTJIOB
TPEYroJIbHUKA

14

[TapannensHbie
npsiMbIe, UX
cBoiicTea. Hakpect
Jexanue,
COOTBETCTBEHHBIE
Y OTHOCTOPOHHUE
YTJIBI,
oOpa3oBaHHbIE TIPU
IIEPECECYEHNN
napajuIeIbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3nax
apaJLIEIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO
pacCcTosIHUN OT
TOYEK OJIHOU
IIPSIMOM 10 BTOPOU
IPSMOM.

Cymma yrioB
TPEYTOJIbHUK

a. Buemnue

YTJIbL

TPEYTOJIbHUK

a

@®opMyTHPOBATH MOHATHE [TAPAJUIEIBHBIX MPSIMBIX,
HAXOAUTH IPAKTUYECKUE TPUMEPHI.

N3yuaTh cBOiicTBa YIJIOB, 00pa30BAHHBIX IIPH
MEPECEUYEHNHN NAPAJIIETbHBIX MPSAMBIX CEKYILIEH.
IIpoBoauTh 10Ka3aTEILCTBA NAPATUIEIBHOCTH JIBYX
MPSIMBIX C TOMOLIBIO YIJIOB, 00pa30BaHHbIX MPU
[IEPECEYEHNHN ITUX NPSAMBIX TPETHEN MTPSIMOM.

BoeruncasTh cyMMy YIJIOB TPEYTOJIbHUKA U
MHOT'OyTOJIbHUKA.

Haxoautp yucioBbie 1 OyKBEHHbIC 3HAYEHUSI YIJIOB
B F€OMETPUYECKHX 3a7a4aX C UCMOJIb30BAHUEM
TEOPEM O CYMME YTJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

3HAKOMHMTBCS ¢ HCTOPHEH PA3BUTHUSA T€OMETPUN




OKpy>XHOCTb U KpYT.
I'eomeTpuueckue
HOCTPOEHHUS

14

OKpy>KHOCTb,
XOopJla U TUaMeTp
UX CBOMCTBA.
Kacarenpnas

K

OKPY>KHOCTH.
OKpyXHOCTb

9

DopMyJMPOBATH ONpeleJIeHUsI. OKPYKHOCTH, XOP/IbI,
JaMeTpa U KacaTeJIbHOM K OKPY>KHOCTH.

MN3y4yath ux CBOMCTBA, NPU3HAKH, CTPOUTH YEPTEKH.
HUccaenoBarb, B TOM YHCIIE UCOJIB3YH HU(PPOBHIE
pecypchl: OKPY>KHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKPYHOCTH, BIINCAHHOU B YTOJI; PABEHCTBO OTPE3KOB




BIIMCAHHAs B YIOJL
ITonstue o 'MT,
pUMEHEHNE

B 3a/1a4ax.
buccexrpuc

au

CEepEIUHHBIN
NEPICHIUKY ISP
KaK
FEOMETPUYECKUE
MecTa TOYEK.
OKpyKHOCTb,
OTMCaHHasI
OKOJIO
TPEYTOJIbHUKA.
Okpyx’HOCT

B’

BIIMCAHHAS

B

TPEYTOJIbHUK

[Ipocrenimne
3a1a4u
Ha ITIOCTPOEHHUE

KacaTeJIbHbIX.
HUcnoan3oBats MeToa I MT 1m1s nokasarenbcTBa

TEOpPEM O MEPECEUCHUN OUCCEKTPUC YTJIOB

TPEYTroJIbHUKA U CEPEIMHHBIX TIEPIECHANKYJIISIPOB K
CTOpPOHAM TPEYroJibHUKA ¢ moMoIbo [ MT.

OBJageBaTh NOHATHUSIMH BIVCAHHOU M OITMCAHHOU
OKPYXHOCTEU TPEYTOJbHUKA, HAXOAUTh LIECHTPHI ITUX
OKPYKHOCTEM.

Pemiate OCHOBHBIE 3a/Jlau¥M Ha MOCTPOCHHE: VIIIA,
pPaBHOTO  JAHHOMY; CEPEAMHHOrO  MEPIEeHAUKYJISIpa
JAaHHOTO OTpE€3Ka; MPSIMOM, MPOXOJSIIECH Yepe3 JaHHYIO
TOYKY

Y TIEPIICHIUKYJISIPHON TJAaHHOMW MPSIMOM; OUCCEKTPHUCHI
JAHHOTO YTJIa; TPEYTOJIbHUKOB 0 PA3JIMYHBIM 3JIEMECHTAM.
3HAKOMMUTBHCS C HCTOPHUEH Pa3BUTHUS T€OMETPUU

[ToBTOpEHME,
000011IeHIEe 3HAHUI

IToBTOpEeHN
eu
000011IEH1E

PemaTe 3agqaum Ha NOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
MEXAY pa3IudHbIMU YacTSAMU Kypca




OCHOBHBIX
MMOHATUU U
METOHO0B Kypca
7 KJ1acca

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




8 KJIACC

HanmMeHnoBanune Komunuecr OcHOBHO OCHOBHBIE BU/IBI AE€ATEIBHOCTH O0YYaIOIIUXCS
paznena (TeMbl) BO e
Kypca 4acoB COJEpKaH
ue
YeTsIpeXxyroJbHUKU 12 [Tapamnenorpamm, M300pakaTh 1 HAXOAUTH HA YEpTEKAX
€ro IPU3HAKU U YEeTBIPEXYTOJBHUKY Pa3HbIX BUJOB U UX DJIEMEHTBHI.
cBOMCTBa. HacTHbIE @opMyTHPOBATH ONPeEIeTEeHHs: TIapAJIIEIIOPaMMa,
cly4yau NpsIMOYTOJIbHHUKA, poM0Oa, KBaJpara, Tpaneuuu,
napajuIeIorpaMmmMoB pPaBHOOOKOMW Tpanenuuu, NpsMOYTroJIbHOM Tpaneuuu.
(IPSIMOYTOJIbHUK, JloKa3bIBaTh M MCNIO0JIB30BATh IIPH PELICHUN 32124
pomO, KBaapar), ux IIPU3HAKU U CBOWCTBA: MapajulesIorpaMMma,
MPU3HAKH U NpsIMOYTOJIbHUKA, poM0Oa, KBaJpara, Tpaneuuu,
CBOMCTBA. pPaBHOOOKOM Tpamnenuu, NpsIMOyTroJIbHOM Tpaneuuu.
Tpanenus. IIpumeHsATH MeTO/ YJIBOCHUS MeEIUaHbl
PaBHOOOKAs TpeyroiapHuka. Mcenmoab3oBaTh 1M(PPOBBIE PECypChI
U JUIS MCCIIEIOBaHMS CBOWCTB M3y4aeMbIX (puryp.
PSIMOYTOJIbHAS 3HAKOMHMTBHCS ¢ HCTOPHEH PA3BUTHUS TEOMETPUN
Tpanenuu.
Meron
YABOCHUS
MEUAHBI.
LlenTpansn
ast
CUMMETpUS
Teopema Paneca u 15 Teopema IIpoBoauTH NOCTPOEHUS C IOMOIIBIO HUPKYJISA U




TeopeMa 0
IPONOPLUHOHATIBHBIX
OTpe3Kax, MoA0OHbIE
TPEYTroJIbHUKU

daneca u

TeopemMa

0
MPONOPLMOHAIBHBIX
OTpE3KaX.

Cpenusist TUHHS
TPEYTOJIbHUKA.
Tpanenus, ee
CpeaHsis

JIMHEHKHU C UCIIONIb30BaHue TeopeMbl dajteca U TeOpEeMBbI

O MPOIIOPLIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPONOPLUHOHAIBHBIA OTPE3OK.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOUYKE, U HAXOAUTh
CBA3b C LIEHTPOM MACC, HAXOAUTh OTHOLIECHUE, B KOTOPOM




JINHUA.

MCAHAaHbI ACJIATCA TOYKOH UX IICPpECCUCHU .

[TpomoprimoHaTbHBIE HaxoauTh 1mogo0HbIC TPEYTOIBHUKN Ha TOTOBBIX

OTPE3KHU. yepTekax ¢ yKazaHHEeM COOTBETCTBYIOIIMX MTPU3HAKOB

[lentp Macc MoJI00usI.

B PemaTh 3ag1aum Ha MO00HBIE TPEYTOJIBLHUKH C

TPEYTOJIbHUKE MTOMOIIBI0 CAMOCTOSITEIHHOTO TIOCTPOCHHMSI USPTEKEH U

. [lomo6ubIE HAXOXKJICHUS TTOJI00OHBIX TPEYTOJIBLHUKOB.

TPEYTOJIbLHUKA IIpoBoauTH 10KA3aTEJBCTBA C UCIIOJIH30BAHUEM

. Tpu MPU3HAKOB MOJ00USI.

MpU3HaKa Jloka3bIBaTh TPH MpPU3HAKA MTOT00US TPEYTOIbHUKOB.

no100us IIpuMeHATH MTOTyYEHHBIC 3HAHUS TIPH PEIICHUN

TPEYTOIBHUKO IrCOMETPUYCCKUX U MPAKTUYCCKUX 3a/1ad.

B. 3HAKOMUTBHCS € UCTOPHUEH Pa3BUTHS TEOMETPHUH

[Ipumenenue

no1oous

MIPU PEIICHUN

MPAKTHICCKUX

3a/1a4
ITnomans. Haxoxxnenne 14 CBoiicTBa OBJjaieBaTh NEPBUYHBLIMH MPeECTABJIECHUAMHU 00
IJI0IAIEH I (1160 (S)7 oOmieit Teopuu 1wioaau (Mepsi), popmMyJanpoBaTh
TPEYTOJIBHUKOB U TE€OMETPUUECKUX CBOICTBA TUIOIIA/IH, BBISICHATH WX HATJISTHBINA CMBICI.
MHOTOYTOJIbHBIX (DUTYD. buryp. BeiBoauTh opMyIIbl IIIOMAAN TapaAIJIeIOrpaMMa,
[Tnomaau nomo00HBIX dopMyIbl TPEYTOJIbHUKA, TPANEIIUU U3 (hOPMYJIBI TLJIOIIA N
buryp TSt NpsIMOYTOJIbHHKA (KBaJparta).

TJI0IIA N BoiBoauTH (OPMYJIBI TUIOMIATH BBITTYKIIOTO

TPEYTOJIbHUKA, YEeThIPEXYTOJbHUKA YePEe3 TUATOHATU U YTOJI MEXKIY

napajuiesiorpaMma,

Humu. HaxoauTs miomaau ¢puryp, n300paxeHHbIX Ha




Tpaneuuu. KJIeT4aTol Oymare, HCIOJIb30BaTh pazoueHue (Gurypsl Ha
Brruncienue 4acTu

IIoIa e 1 NOCTpanBaHUE.

CJIIOXHBIX (hUTyp.




[Tnomanu guryp

Ha KJIETYATOU
oymare. [Lnomaau
NnoJ00HBIX (UTYD.
3agaun

C

MPaKTUYECKUM
COJIep >KaHUEM.
Pemenue 3amau

C OMOUIBIO METO/a

Pa3oupaTh npuMepsbl UCIIOIH30BaHUS BCIOMOTATEIbHON
TJIOIIAIN JIJISl PEIICHUSI TEOMETPUUYECKUX 3a/ad.
HaxoauTts miomaau no100HbIX Guryp.

BohIuucasiTh 110111 Pa3IMYHbIX MHOTOYTOJIBHBIX
¢buryp. Pemars 3a1a4u Ha IJI0MIA]H C TIPAKTUIECKUM
coJiepKaHuEM

BCIIOMOI'aTeJIbHOU
TJIOIAN

Teopema IMudaropa 10 Teopema Joka3biBaTh Teopemy [ludaropa, ucnonab3oBarhb

Y Hayaja TPUTOHOMETPUHU [Tudaropa, ee €€ B IIPAKTUYECKUX BBIYUCIICHUSX.
MIPUMEHEHHUE. D®opMyJIMPOBATH ONPEACIICHUS TPUTOHOMETPUIECKUX
Onpenenenue (GYHKIHMI OCTPOro yria, MpoBepPsITh UX KOPPEKTHOCTb.
TPUTOHOMETPUYECKHU BbIBOAMTH TPUTOHOMETPUUECKHE
X (yHKIMHI OCTPOTO COOTHOLIEHHUS B IPAMOYTOJIBHOM
yrIia TPEYTOJIbHUKE.
IIPSAMOYTOJIBHOIO HccaenoBaTh COOTHOMIEHUS MEXAY CTOPOHAMHU
TPEYTOJbHHUKA, B IIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX C yriamu B 45° u 45°;
TPUTOHOMETPUUECKU 30° u 60°.

€ COOTHOIIICHMS
B MIPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKO
€ TOXKJESCTBO

Ucnoas3oBaTh GopMyIibl TPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO ISl HAXO0XKICHHUS
COOTHOILLIEHUI MEXAY TPUTOHOMETPUUECKUMHU
(GYHKIUAME pa3IMYHbIX OCTPBIX YIJIOB.
IIpuMeHSTH OTyYEeHHBIE 3HAHUS U YMEHUS [IPU
pELICHUN NTPAKTUYECKUX 3a/1a4.




| 3HAKOMHTBCS ¢ HCTOPHEIl PA3BUTHS TEOMETPUH




VYTIIbl B OKPY>KHOCTH.
Bnoucannsie n
OITMCaHHbBIC
YETBIPEXYTOJIbHUKH.
KacarenbHble

K OkpyxHoCcTH. Kacanue
OKPYXKHOCTEN

13

Bnucannbie

5
LIEHTPAJIbHBIE
YIJIbL, YTOJI
MEXKTY
KacaTeJIbHOU

Y XOPIOH.
Vrasl

MEXTY
XOpJIaMHu

u

CEKYIIIMMHU.
BnucanHbl

eu
OITMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUUN
T€OMETPUYECKH
X 3aJ1ad4.
Bzaumnoe
PaCIONIOKEHUE
JIBYX
OKPY>KHOCTEM,

D®opMyIMPOBATH OCHOBHBIE ONIPECIICHUS, CBA3aHHBIC
C yrjaMu B Kpyre (BIUCaHHBIN yToJ, IEHTPAIbHBIM
yroji). HaxoauTh BIMCaHHBIC YTJIbI, OMUPAIOIINECS Ha
OJIHY YTy, BBIYMCJIATH YIJIbl C IOMOIIBI0 TEOPEMBI O
BIMCAHHBIX YIJIaX, TEOPEMBI O BIUCAHHOM
YETBIPEXYTOJIBHUKE, TEOPEMBI O IEHTPAJILHOM YTJIE.
HccaenoBath, B TOM YHUCIIE C TOMOIIBIO ITUGPOBBIX
pPECYPCOB, BIIMCAHHBIE U ONMKUCAHHBIE YETHIPEXYTOJILHUKH,
BBIBOJIUTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKYU IIPU PEILIEHUU
3aa4y




obmue
KacaTelIbHbIC.
Kacanue
OKPY>KHOCT
en




IToBTOpEHUE, 4 [ToBTOpEHME Pemathb 3a1aum Ha TOBTOPEHUE, HIUTFOCTPUPYIOIITHE
00001IeHNe 3HAHUI OCHOBHBIX IMOHSITHI CBSI3M MKy Pa3IMUYHBIMU YaCTSIMH Kypca
¥ METOJIOB KYPCOB
7 1 8 KJ1accoB,
00001meHue
3HAHUU
OBILIEE KOJIMYECTBO 68
YACOB I10

I[TPOI'PAMME




9 KJIACC

HaumenoBanue Komnuecr OCHOBHO OCHOBHBIE BUIbI IEATEIBHOCTH O0YYAIOIIUXCSI
paznena (TeMbl) BO e
Kypca 4acoB cofiepKaH
ue

Tpuronomerpus. 16 Onpenenenue DopMyIMPOBATH ONpeeeHUs] TPUTOHOMETPUIECKHUX

TeopeMbl KOCUHYCOB U TPUTOHOMETPUYECKHUX | (DYHKIMM TYIbIX U MPSMBIX yTJIOB.

CHUHYCOB. (GyHKIUH yIJIOB OT BeiBOAUTH TEOPEMY KOCHHYCOB U TEOPEMY

Pemenue TpeyronbHUKOB 0Y o 180Y. CHUHYCOB (C painyCOM ONHUCAHHOW OKPY>KHOCTH).
DopMyJIbI BoeiBoauTh (popMYyJibl AJI BHIYMCACHUS TUI0LIAEH
MIPUBEICHUS. C MCIOJIb30BAHUEM TeopeM TPUTroHOMeTpHH (dhopmya
Teopema KOCHHYCOB, IJIOLIAAN TPEYTOJIbHUKA YEPe3 ABE CTOPOHBI U YTOJI MEXKTY
TE€opeMa CUHYCOB. HUMH, (popMyJia IIIOMAAN YEThIPEXYTOIbHUKA YEpe3 ero
Pemenue JIMaroHajy ¥ Yrojl MeXIy HUMH).
TPEYTOJIBbHUKOB. Pemiates TpeyronbHuKH.
[TpakTryeckoe PemaTe npakruyeckue 3agaqu, CBOASIINAECS
IIPUMEHEHHE K HaXO0’KJICHUIO Pa3JINYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
JIOKa3aHHBIX TEOPEM

[IpeoOpazoBanue 10 IlonsiTne OcBauBaTh NOHAITHE IPEOOPA3OBAHMS TIOIOOMSL.

nogoOusi. Merpuueckue 0 HccaenoBaTh OTHOILIECHUE JTUHEHHBIX 2JIEMEHTOB (QUTYD

COOTHOLIEHUS npeoOpa3zoBaHuU pu Mpeodpa3oBaHUU MOI00US.

B OKpPY>KHOCTH no1o0us. HaxoauTs nnpumepsl Mog00us B OKpYIKaIOIIEeH
CoOTBETCTBEHHBIE NEMUCTBUTEIIBHOCTH.
AIIEMEHTBI BbIBOAUTH METPUYECKHE COOTHOLIEHUS MEXKIY OTPE3KaMHU
noJI00HBIX (uUryp. XOpA, CEKYIUX U KacaTEeJbHBIX C UCIIOJIb30BAHUEM
Teopema BIIMCAHHBIX YIJIOB U MOJ0OHBIX TPEYTOJbHUKOB.
0 Pematp reomerpudeckue 3a1auu U 3aa4u U3 PeaJbHOU




MIPOU3BEACHUN
OTPE3KOB
XOp/I, TeOpeMa

KHU3HHU C UCIIOJIb30BAHUECM HOI[O6HBIX TPCYTrOJIbHUKOB




O TIPOU3BEACHUN
OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpare

KacaTeJIbHOM.
IIpumenen
ue B
pelIeHnn
TEOMETPUYECKU
X 3a71a4

Bekropsr 12 Omnpenenenue Hcnonb30BaTh BEKTOPHI KAK HAIPABICHHBIE OTPE3KH,
BEKTOPOB, HCCJIeJ0BATh T€OMETPUUECCKUI
CJII0KEHUE U (mepemenienue) u puznyeckuit (cua)
BBIUNTAHUE CMBICITBI BEKTOPOB.
BEKTOPOB, 3HaTh onpeeeHUs1 CyMMbI U pa3HOCTH BEKTOPOB,
YMHOKECHUE YMHOKE€HHUS BEKTOpPA HA YUCIIO, HCCJIeI0BATH
BEKTOpA Ha YHCIIO. TCOMETPUYECKUN U PUBHMUECKUN CMBICIIBI ATHUX OTEpaIIUii.
Pu3nyecKuii Pemiarb reomeTpudecKkue 3a1a4u C UCIIOIb30BAHUEM

Y TEOMETPUYECKUI
CMBICJI BEKTOPOB.
Pasznoxenune
BEKTOpa IO JIBYM
HEKOJJTMHEAPHBIM
BEKTOpaM.
Koopauna

TBI

BEKTOpA.
CkansipHoe

BEKTOPOB.

PackiaabiBaTh BEKTOP I10 JBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnoub30BaTh CKAIIPHOE IIPOU3BEICHUE BEKTOPOB,
BBIBOJUTH €0 OCHOBHBIE CBOWCTBA.

Beryucasitb CymMMy, pa3HOCTb U CKaJISIPHOE IIPOU3BE/ICHHE
BEKTOPOB B KOOpJMHATAaX.

IIpuMeHATh CKaIsIPHOE NPOU3BEACHUE I HAXO0XKACHUS
JUIMH U YTJIOB




MIPOU3BEICHUC
BEKTOPOB, €TO




IPUMEHEHUE
TUTSL
HaxXO0XJCHUS
JUTVH U YTJIOB.
Pemenue 3anau
C IOMOILIBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB JIJIS
peuieHus 3aga4d
bu3uku

JlekapToBbI
KOOpAWHATHI HA
IUIOCKOCTHU

JlekapTOBBI
KOOPJAWHATBI
TOYEK HA
IIJIOCKOCTH.
YpaBHeHue
IPSIMOM.
YpaBHeHUE
OKPY’KHOCTH.
Koopaunatsl
TOYEK
IIEPECCUCHUS
OKPY>KHOCTH

U IIPSIMOM.
Merton koopauHaT
IpYU pEeLICHUU
rE€OMETPUYECKHUX

OcBauBath NOHATHE NIPIMOYTOJIBHOW CUCTEMBI
KOOPAMHAT, IEKAPTOBBIX KOOPAUHAT TOYKH.
BoIBoAMTH ypaBHEHUE NIPSMOU U OKPY>KHOCTH.
BeiaesiTh OJHBIN KBaIpaT IJ1s HAXOXKICHUSA
LIEHTpa U paguyca OKPY>KHOCTH I10 €€ YPABHEHHUIO.
Pemiatb 3a1a4M Ha HaX0XKACHUE TOYEK
[IEpECEUYEHNUs NPSIMBIX U OKPYKHOCTEH € ITIOMOIIBIO METOA
KOOpJUHAT.

Hcnoab3oBaTh cBOMCTBA YIIOBOro Ko3ppuuueHTa
IIPSAMOU IIPU PEIIEHUU 3a/1a4, JUIsl ONPEIEIICHHUS
PACIIOJIOKEHUSA IIPSAMON.

IIpuMeHATH KOOPAUHATHI IPU PELLIEHUH
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad,

JUTSI TIOCTPOCHMSI MAaTEMaTUYECKUX

MoOJIeNIel pealIbHbIX 3a7a4 («METO[

KOOPJIMHATY).




3a1ad4,
MPAKTUYECKUX
3a1a4

IHonb30BaThbest 711 TOCTPOCHUS U MCCIEAOBAHAN
TU(POBBIMH PECypCaMH.
3HAKOMMTBCH ¢ HCTOPHEH PA3BUTUS T€OMETPUN




[IpaBunbHbBIE [IpaBunbHbBIE D®opMyJIHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOTOYTOJIbHUKH. MHOTOYTOJIbHHUK MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
Jnuna u. Yucno @ IHonb30BaThbest MIOHATUEM JUIMHBI OKPYKHOCTH,
OKPYKHOCTHU U Jnuna ¢ BBCJICHHBIM C IIOMOII[bIO TIPABUIIbHBIX MHOTOYTOJIbHUKOB,
IJIOIIAb Kpyra. OKPYXHOCTH, onpeaeJsaTh YUCIO @, JUIMHY OyTU U PaJUaHHYI0 MEpPY
Brrancnenne miomaneu IyTH yria. ¢

OKPY>KHOCTH. IIpoBoauTth nepexoa OT paaaHHON MEPBI

Panuannas yTIJIa K TpaayCHON U HA00OpOT.

Mepa yria. OnpegeassTh mIon@aap Kpyra.

Iimomane kpyra, BoiBoauTh popmylJibl (B rpagyCHOM U paIuaHHON MEPE)

CEKTOpa, JUISL JUIMH YT, TUIOIAJAENH CEKTOPOB U CETMEHTOB.

CEerMeHTa Boruucasite miomanu Guryp, BKIFOYAIOMKUX 3JIEMEHTHI

OKPY>KHOCTH (Kpyra).
HaxoauTh 1utomaam B 3aj1a4ax peajibHOW KU3HU

JIBM>KEHMS TUIOCKOCTH IlonsaTne o Pa3oupaTte npuMepsl, WUTFOCTPUPYIOLIUE TOHITHS

JBUKEHUU JIBH>KCHUSL.

IIJIOCKOCTH. D®opMyJIMPOBaATH ONPEACIICHHS NTapaNIeIbHOrO NEPEHOCA,

[TapannenpHbIN IIOBOPOTAa U OCEBOM CUMMETPHH.

MEPEHOC, BbIBOAUTH MX CBOMCTBA, HAXOAMTH HEIIOABUKHBIC

ITOBOPOT TOYKH.

[Ipumenenue HaxoauTh LHEHTPBI U OCU CUMMETPUN HPOCTEULINX

[P PELICHUH 3a7a4

dburyp.

IIpuMeHATH apajuIeIbHBIN IEPEHOC U
CUMMETPHIO TIPU PEIICHUU T€OMETPUUECKUX 3a/1a4
(pa3OupaTh IpUMEpHI).

Hcnouab30BaTh 11 MOCTPOEHUS U UCCIIEIOBAHUI

M(pOBBIE pecypChbl




[ToBTOpEHME,
00001IEeHNE,
CHUCTEMAaTHU3aLUS
3HAaHUU

[ToBTOpEHUE
OCHOBHBIX
MOHATHUMN U
METOJIOB KypPCOB
7-9 knaccos,
00oO01IeHne

U CUCTEMAaTHU3aLIMs
3HAHUM.
IIpocrenmme
FEOMETPUYECKUE
(buUrypsl 1 ux
CBONCTBA.
N3mepenue
FEOMETPUUYECKHUX
BEJINYHH.
TpeyroabHUKH.
[TapamiensHbIe

U
NEPIICHAUKYJISIPHBIE
MpsiIMBIE.

OKpy»XHOCTb U KpYT.

I'eomerpuueckue
MOCTPOECHUS. Y TJIbI
B OKPY>KHOCTH.
Brimcannebl

eun

ONMCAHHBIE

OnepupoBath NOHATHAMM: PUrypa, TOUKa, NpsMas,
yIoJ, MHOTOYTOJIbHUK, pABHOOEAPEHHBIN 1
PAaBHOCTOPOHHUU TPEYTOIBHUKH, IPIMOYTOIbHBIN
TPEYroJbHUK, MeJIaHa, OMCCEKTpHCa U BbICOTa
TPEyrojbHHKA, apajjiesorpaMM, poMO, IPsIMOYTOJIbHUK,
KBaJpaT, Tparenus; OKPyKHOCTb, KacaTeJIbHasl;
PaBEHCTBO U M0J100Ke PUTyp, TPEYrOIbHUKOB;
[1apajuIeNIbBHOCTh U NEPIEHAUKYIIAPHOCTD IIPSAMBIX, YTOJI
MEXy IPSIMBIMU, CHMMETPHUS OTHOCUTEIBHO TOYKHU U
MPSIMOW; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa, IUIONIAb,
HIEPUMETP.

Hcnoab3oBaTh (pOpMYJIBI: IEPUMETPA U TUIOLIATN
MHOT'OYT'OJIBHUKOB, JIJIMHBI OKPY>KHOCTH U IUIOLIATU KpyTa,
o0beMa NMPSIMOYTOJIBHOTO MapalljiesIeuIeaa.
OnepupoBath NOHATUAMM: IPIMOYTOJIbHA CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATH 3TU OHATHUS

JUISl IPEACTABIICHUS TAaHHBIX U pelIeHU 3a7a4, B TOM
YHCIIe U3 APYTUX YUeOHBIX IPEIMETOB.

PemaTe 3aga4m Ha NOBTOPEHUE OCHOBHBIX IOHATHH,
WJUTFOCTPALIMIO CBA3EH MEXKY Pa3IMYHBIMU YaCTAMU Kypca.
Bei0upath MeToa U1 pelIeHUs 3a/1a4u.

Pemarb 3a1a4M 13 OBCEIHEBHON KU3HU




OKPY>KHOCT
u
MHOI'OYT'OJIbHUKOB.
[Ipsamas

U OKPYXKHOCTBb.




YeTbIpexyrojJbHUKH.
Brimcannsl

eu

OTMCaHHbIE
YETHIPEXYTOJbHUK
u. Teopema
[Mudaropa u
Havasa
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
IJIOCKOCTH.
JIBM>KEHMS.
[TonoGwue.
Cummerpus.
IInomans.
Brruncnenue
ITIOLIAJEH.
IInomanu
no00HBIX GUryp.
JlekapToBbI
KOOPJAUHATHI

Ha

IJIOCKOCTH.




BexTopsbl
Ha IUVIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME
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OEJAEPAJ/IBHASA PABOYASA ITPOT'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIbBHAA 3AIIMCKA

B coBpeMenHOM 1HM(POBOM MHUpPE BEPOATHOCTh M CTATUCTUKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYMMOCTD, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKEHH, TaK U UX POIH
B 0o0Opa3oBaHMM, HEOOXOIUMOM KakJoMy 4esoBeKy. Bospacrtaer uucio mpodeccuit,
Ipy OBIAJCHUU KOTOPBIMH Tpedyercs xopoias 0a3oBas MOATOTOBKa B 00JacTH
BEPOATHOCTH M CTATUCTHKH, TaKas MOJATOTOBKA BaXKHA I MPOAOKEHUS 00pa30BaHUS
U JJI yCHEITHOW MPOPECCHOHAIBHON Kapbephl.

Kaxaplit 4enoBeK MOCTOSHHO MPUHUMAET PEIICHHUSI HA OCHOBE MMEIOIIUXCS Yy HETO
JaHHBIX. A 17 OOOCHOBAaHHOTO TIPUHATHS PEIICHUS B YCJIOBHUAX HEJIOCTaTKa
uiu u30bITKa WHOpPMaMK HEOOXOAUMO B TOM YHCJIE XOpOIIO CPOPMHUPOBAHHOE
BEPOATHOCTHOE U CTaTUCTHUUECKOE MBILUICHHUE.

VIMEHHO MO3TOMY OCTPO BCTalla HEOOXOAMMOCTh C(HOPMHUPOBATH Y 00YUAIOIIHXCS
(yHKIHMOHAIBHYIO TPAMOTHOCTh, BKJIIOYAIONIYI0 B Ce0sl B KAayeCTBE HEOTHEMIIEMOMU
COCTaBJISIONICH YMEHUE BOCIPUHUMATh M KPUTHUYECKH aHATU3WPOBaTh WH(MOPMAIIUIO,
NPEJICTABICHHYIO B Pa3IMUHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX
peabHBIX MPOIECCOB M 3aBHCUMOCTEH, MPOU3BOAUTH MPOCTEHINNE BEPOSTHOCTHBIC
pacyeTsl.

3HaKOMCTBO B Yy4eOHOM Kypc€ € OCHOBHBIMM IpPHHLIMIIAMU cOOpa, aHalIn3a
U TPEICTABICHUSA NaHHBIX M3 Pa3IUYHbIX cep KU3HU OOIIeCTBa W TOCYIapCTBa
npuoOuiaer oO0yyarolmuxcs K  OOIIECTBEHHbIM HHTepecaM. V3yueHwe OCHOB
KOMOMHATOPUKM pa3BUBA€T HABbIKM OpraHuM3alMu mepedopa U MOjcyYeTa Yucia
BapHAaHTOB, B TOM YHWCJE€ B MPUKIAJAHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3MaeT MaTeMaTHYeCKHil (QyHAaMeHT ans (OPMUPOBAHHUS KOMIIETECHIIUH
B oOmactu WHPOpPMATHKH M UUQPOBBIX TeXHONOTWH. [Ipw W3ydeHHHM CTaTHUCTHKH
U BEPOSATHOCTU 00OTaIAOTCs MPEJCTABICHUS 00YyYaIOIIUXCsl O COBPEMEHHOW KapTHUHE
MHUpPa U METOJaxX ero MCCIeJOBaHUs, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTUKH Kak
UCTOYHUKA COIMAIbHO 3HAYUMOW HH(POpPMAMM U  3aKJIAJIBIBAIOTCS  OCHOBBI
BEPOATHOCTHOT'O MBIIIUICHHUS.

B COOTBeTCTBUM ¢ JaHHBIMH LEISIMH B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh U CTAaTHCTHKA» OCHOBHOT'O 001ero 00pa3oBaHUsl BbIIEICHBI CIEIYIOIINE
coaepKaTebHO-MeToAnueckue JuHuu: «lIpefcraBieHue NaHHBIX M OMHUCATeIbHas
CTaTUCTHKa», «BeposTHOCTBY, «DneMeHThl KOMOMHATOpUKH», «BBeneHue B TEOPUIO
rpadoB.

Conepxxanne nuuuu «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHKA
CIIy>)KMUT OCHOBOHM i1 (pOPMHPOBAHMUS HABBIKOB pa0OThl C MH(OpMAIME: OT YTEHHUS
U UHTepHnpeTanuu uHGOpMaluu, IPEACTAaBICHHOW B Tabnulax, Ha Jauarpammax
u rpapukax, 10 cOopa, NPEICTAaBICHUS W aHAIM3a JaHHBIX C HCIIOJIb30BAaHUEM



CTaTUCTUYECKUX XapaKTEPUCTUK CpPEJHUX U pacceuBaHus. Paboras ¢ JaHHBIMU,
oOydarolyecsi ydarcsi CUMTBIBATb M HWHTEPIPETUPOBATh JAaHHBIC, BbIJIBHUIaTh,
apryMEHTUPOBATh M KPUTHKOBAaTb IIPOCTEHINNE TUIOTE3bl, Pa3MBIIUIATH HAJ
(dakTopaMy, BBI3BIBAIOUIMMH W3MEHYMBOCTb, W OLEHUBaThb UX BIMSIHHE Ha
paccMaTpUBaEMble BEJIMYHUHBI U POLECCHI.

NHTynTHBHOE TIPEACTABICHUE O CIyYalHOM W3MEHUYMBOCTH, MCCIEAOBAaHUE
3aKOHOMEPHOCTEN M TECHACHIIMKA CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM ISl U3YUYCHMS
TEOpPUH BEPOATHOCTEH. boibiioe 3HaueHWE UMMEKT MPAKTUYECKUE 3a/laHhs, B
YaCTHOCTHU OMBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJCIISIMH.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS KaK MEpA MPAaBAONOA0OUS CIIy4altHOrO COOBITHSI.
[Tpu n3yuenuu yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ TPOCTEHIIUMU METOIaMU
BBIUKCIIEHHS BEPOSTHOCTEN B CIIy4allHBIX JKCIIEPUMEHTaX C PAaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU HCXOJaMH, BEPOSTHOCTHBIMU 3aKOHaMH, MO3BOJSIOIIMMUA CTaBUTh
U pemaTh 0oJiee CI0XKHbIE 3aJaul. B yueOHBIN Kypc BXOJAT HaualbHbIE IPEICTaBICHUS
O CIIy4alHbIX BEJIMYMHAX M UX YHCIIOBBIX XapaKTEPUCTHKAX.

B paMmkax y4yeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIMXCS
C MHOXXECTBAMU U OCHOBHBIMHM OIEpalldsIMM HaJ MHOYKECTBAMM, PacCCMATPUBAIOTCS
IpUMEPBl NPHUMEHEHMS Ul pEUIeHUs 3a7ad, a TaKKe HCIIOJIIb30BaHUSA B JIPYTUX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaAMeTaXx.

B 7-9 xnaccax wusywaercsa y4deOHbI Kypc «BeposSTHOCTh M CTaTHUCTHKa», B
KOTOpBIM BXxomaTr  pasmensl:  «lIpemcraBmeHne  gaHHBIX M ONMCaTENbHAs
CTaTUCTHKAY,

«BepoaTtHocThY», «IIeMEHTbl KOMOMHATOPUKNY, «BBeneHne B Teoputo rpadosy.

OOmiee 4YMCIO YacoB, PEKOMEHJIOBAaHHBIX Ui M3y4yeHHUs Yy4eOHOro Kypca
«BeposatrHocTs U cratuctukay, — 102 yaca: B 7 kiacce — 34 yaca (1 yac B Henento),
B 8 kiacce — 34 yaca (1 gac B Henento), B 9 knacce — 34 yaca (1 gac B Hezeno).

COJIEP’KAHME
OBYUYEHUS 7 KJIACC

[IpencraBnenne AaHHBIX B BHUAEC TaOIMIl, Jauarpamm, TrpaduKoB. 3anoJIHECHHE
Ta0JIUIl, YTEHHE W TOCTPOCHHUE auarpamMm (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHBIX mpoleccoB. M3Bineuenue wuHopmanuum u3 auarpaMm
1 TaOJIMII, UCTIOJIb30BAaHUE M MHTEPIIPETAIUS JaHHBIX.

OnucaTtenbHasi CTAaTUCTUKA: CpelHEe apu(MeTHuecKkoe, MeAuaHa, pas3max,
HaumOoJIbIlIeE W HaUMEHBIIEe 3HA4YeHUsT HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYHUBOCTH.

Cry4aitHbIil SKCTIEpUMEHT (OTIBIT) U CiydaiiHOe cOObITHE. BeposTHOCTh U yacToTa.
Ponb ManmoBEpOATHBIX W TPAKTHYECKH JTOCTOBEPHBIX COOBITUH B MPUPOIE W B
oOiectBe. MoHeTa U UrpajiibHasi KOCTb B TEOPUU BEPOSATHOCTEH.

['pad, BepmmnHa, pedpo. Ctenenb BepiurHbl. Yucno pedep u cyMMapHasi CTEIECHb
BepiinH. [Ipencrasnenue o cesizHocTH rpada. Llenu u nukiel. [Tytu B rpadax. O6xon



rpada (diepoB myTh). [IpenacraBnenue 06 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C TIOMOTIIBIO TpadoB.

8 KIIACC

[IpencraBiieHne TaHHBIX B BUAE TaOIUL], 1UarpamMmm, rpagukos.

MHO0%€eCTBO, 3JIEMEHT MHOXKECTBA, NOJAMHOKECTBO. Ornepanny HaJl MHOKECTBAMH:
oObeMHEHUE, TNepeceueHne, aononHeHne. CBOMCTBa omnepauuil HaJl MHOMXECTBAMHU:
IIEPEMECTUTENIBHOE, COYETATEIbHOE, PACIPENEINUTENbHOE, BKIIOYeHUs. Vcnonp30Banue
rpau4ecKkoro MpeACTAaBICHUS MHOXECTB JJIsi OINHCAaHUS pPEAJbHBIX IPOIECCOB
U SBJICHUM, [IPU PELLIEHUU 3a]1a4.

N3mepenne paccenBaHus JOaHHBIX. Jlucniepcuss M CTaHOAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA00POB. JlnarpaMma paccenBaHusl.

OneMeHTapHbIe COOBITHS CiiydaiiHoro omnbita. Ciydaiinple coObITHs. BepositHOCTH
coObITHIl. OMNBITBI C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITUAMH. CiydaiHbIN
BbIOOp. CBSA3b MEXIY MaOBEPOSTHBIMU U NPAKTUYECKH JAOCTOBEPHBIMH COOBITHUSMU
B IIpHUpOJie, OOIIECTBE U HAyKe.

HepeBo. CBoicTBa JEPEBBEB: €IMHCTBEHHOCTH IYTH, CYIIECTBOBAHHE BHCSIYEU
BEpUINHBI, CBSI3b MEXKIY YWCIOM BEpIIMH U uuciaoM pebep. IIpaBuiio yMHOMKEHUS.
Pemienne 3a1au ¢ momoiibio rpados.

[IpoTuBomnonoxkubie coObiTUs. [narpamma Ditnepa. OObeIMHEHNE U NTEPECCUCHHE
coobiTuii. HecoBmecTHbie coObiTHs. DopMyna clioxkeHUs BEPOSITHOCTEH. YcCioBHas
BeposTHOCTh. [IpaBuno ymHoxeHus. HesaBucumble coObiTusa. IlpeacraBnenue
DKCIEPUMEHTAa B BHJAE JepeBa. PemieHne 3amad Ha HaAXOXKICHHE BEPOSTHOCTEU
C IIOMOUIBIO JIEPEBA CIIy4ailHOTO 3KCIEPUMEHTA, JUarpaMm Juepa.

9 KIIACC

[IpencraBienne MaHHBIX B BHUJIE TaONHWI], AUarpamm, TpaduKoB, MHTEPIPETAIUS
TaHHBIX. YTEeHHE U TOCTPOCHHE TaOIuIl, TUarpamMm, rpadMKoB 1O PEAIbHBIM JaHHBIM.

[lepecranoBku u (axropuan. CoyeTaHuss W 4UCIO codyeTaHUU. TpeyrosbHUK
[Tackana. Pemenune 3a1a4 ¢ HCHOAB30BAHUEM KOMOMHATOPHUKH.

['eomerpuueckass BeposiTHOCTh. CiywyallHBIi  BBIOOpP TOYKHM U3 (QUTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyT'M OKPYKHOCTH.

Hcnbitanne. Ycnex n Heyaada. Cepus ucnblTaHud A0 nepBoro ycnexa. Cepus
ucnelTanuii bepaymm. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepryu.

CnydailHass BeJIWYMHA U paCHpElEeiICHUE BEpPOSTHOCTEH. MaremaTrnyeckoe
OXKHMJIaHUE U Jucriepcust. [IpumMepsl MaTeMaTUYECKOrO OKUJIAHUSI KAK TEOPETUYECKOTO
CPEIHEr0 3HAYCHUS BEIWYMHBL. MaTreMaTH4eCcKOoe OKUAAHWE U IHUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHUCJIO YCIEXOB B CEPUU UCTIBITAHUN bepHymmmy.

[Tonsitue o 3akoHe O60abIIKMX yKcenl. 3Mepenne BeposSTHOCTEHN ¢ MOMOIIbIO YacTOT.
Ponb u 3HaueHne 3aK0HA OOJBIIKUX YUCEN B IPUPOJIEC U OOIIECTBE.



INNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOEHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 7 kjiacce.

Yurate uH(pOpMaLKIO, TPEACTABICHHYIO B TaOiuIax, Ha JAdarpaMmax,
NPEACTABIIATh JaHHblE B BHUAE TaONMI, CTPOUTh JAHArpamMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBhie) 10 MAacCHBaM 3HAUYCHUH.

OnuceiBaTh M1 UHTEPIIPETUPOBATH PEATbHBIE YUCIIOBBIE JaHHBIE, TPEICTABICHHbBIE
B Ta0JuIlax, Ha JUarpammax, rpadukax.

Hcnonp30BaTh A1 ONMUCAHUS JAHHBIX CTATUCTUYECKUE XAapPAKTEPUCTHKU: CPEIHEE
apupmeTnyecKoe, MeIMaHa, HanboJIblIee U HAUMEHbIIIEe 3HAYCHUS, pa3Max.

NmMers mnpexncraBiaeHue O CIy4YalHOW HM3MEHUMBOCTM Ha IIpUMeEpax IeH,
(U3MYECKMX BEIUYHMH, AHTPOIOMETPUYECKUX JAHHBIX, HMETh NPEJICTaBICHUE O
CTaTUCTUYECKOW YCTOMYMBOCTH.

[IpenmeTHBIC pe3yJbTaThl OCBOCHHUS IMPOTPAaMMBI YYEOHOTO Kypca K KOHITLY
oOyueHus B 8 kiacce.

W3BnekaTs U mpeoOpa3oBbIBaTh MH(MDOPMAIUIO, MPEJACTABICHHYIO B BUJE TAOJIHII,
auarpamm, rpauKoB, IPEICTABIISATh JaHHBIE B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

OnuchiBaTh JJaHHBIE C TIOMOIIBIO CTAaTUCTHYECKUX TMOKa3aTele: CpeaHux
3HA4YCHUN U Mep paccenBaHus (pa3Max, JUCIIEPCUS U CTAaHAAPTHOE OTKJIIOHEHHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUM M YacTOThl COOBITHI, B TOM 4YHUCIE
MO pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxonuTe BepOSTHOCTH CIy4YalHBIX COOBITUNA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApPHBIX COOBITUM, B TOM 4YHUCIE B ONBITaX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHUSMH.

Hcnonb3oBaTh Tpaduueckue MOJAETU: JEPEeBO CIYyYaHOTO JSKCIEPUMEHTA,
quarpamMMbl DWJiepa, YiucioBas mpsmast.

OnepupoBaTh MOHATUSIMU: MHOKECTBO, MOJMHOXECTBO, BBIMOJHATH ONEpaluu
HaJ] MHOXKECTBaMH: 00BEIMHECHUE, TIEPECCUCHUE, AOMIOTHCHHE, TEPEUUCIIATh AIEMEHTHI
MHOYKECTB, MPUMEHSTH CBOMCTBa MHOXKECTB.

Hcnonb3oBaTh rpaduyeckoe Mpe/CTaBICHUE MHOKECTB U CBA3EH MEXIy HHUMHU
JUISl OMIMCAHUSI TPOLIECCOB U SBJICHUM, B TOM YHWCJIE MPU PEUICHUM 3a7a4 U3 JAPYrUX
Y4EOHBIX MPEMETOB U KYPCOB.

[IpenmeTHble pe3ysbTaThl OCBOCHUSI MPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

M3BnekaTs W TmpeoOpa3oBBIBaTh MH(POPMAIHUIO, TPEACTABICHHYI0 B Pa3IMYHBIX
WCTOYHHUKAX B BHUJAE TAONUWIl, MuarpaMm, TpaduKOB, TPEICTABIATH JaHHBIC B BUJE
TalIuIl, AUarpamMm, rpaukoB.



Pemares 3agaunm  OpraHM30BaHHBIM  TEpeOOpPOM  BapWAHTOB, a  TaKXKe
C MCTIOJIb30BAaHIEM KOMOMHATOPHBIX TIPABUII M METOIOB.

Hcnonb30BaTh OnucaTeNnbHbIE XapaKTEPUCTUKU JJIsI MACCHBOB YUCIIOBBIX JAHHBIX,
B TOM YHCJIE CPEHUE 3HAUCHUSI U MEPBI PACCEUBAHUSL.

HaxomuTe 9acToThl 3HAYEHWH M YacTOTHl COOBITHS, B TOM YHCIE TMOJB3YSCh
pe3ysbTaTaMy MPOBEICHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxouTh BEpOSITHOCTH CIIy4ailHBIX COOBITHI B M3YUYEHHBIX OIbBITAX, B TOM YHUCIIE
B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPUAX HCIBITAHUI
110 TIEPBOTO yCIIEXa, B CEPUAX UCHbITAaHUN bepHysum.

HNmMeTh npencraBieHue O CIIy4aHOM BEJIMYMHE U O PACIPEACIICHUNA BEPOSTHOCTEM.

Nmers mpencraBieHne O 3akoHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YalHOM HW3MEHUYMBOCTM U O POJM 3aKOHA OOJBIIMX YHCEN
B IIPUPOJIE U OOIIECTBE.



TEMATHYECKOE
INVIAHUPOBAHMUE 7 KJIACC

Haumenosanmue Konnuect OcHOBHOE OCHOBHEIE BUJBI JIEITEIILHOCTHU
pasnena (TeMbl) BO coJiepKaHue oOy4Jaronuxcs
Kypca 4acoB
[IpencraBnenue 7 [IpencraBienune TaHHBIX OcBauBath €cHnoco0bI TPEACTaBICHUS
JAAHHBIX B Tabinuax. [Ipaktuyeckue CTaTUCTUYCCKUX  JTAaHHBIX M YHCIOBBIX
BBIYMCIICHUS 110 TaOJIUYHBIM MaCCHBOB

na"HHbIM. M3Bi1eueHue

u
WHTEPIPETAIHS
TaOTUIHBIX
JTAaHHBIX.
[IpakTnueckas
pabota

«Tadmurey.
I'paduueckoe
IpeICTaBIICHUE
JTAHHBIX B BUJIE
KPYTOBBIX,

CTOJIOMKOBBIX
(cTonOuaThIX) AUArpaMM.
Yrenue u noCcTpoeHue
JTarpaMM.

[Tpumepsl
nemMorpaduyecKux
JarpaMm.

C TMOMONIpI0 TabMUII W JAMarpamm C
HCIIOJIb30BAaHUEM AKTYaJIbHBIX U BAKHBIX JAHHBIX
(memorpaduueckue  JaHHbIE,  ITPOU3BOJICTBO
IIPOMBILLTIEHHOU

U CEJIbCKOXO35IMCTBEHHOW MPOMYKINH,
OOIIECTBEHHBIE U MPUPOJIHBIC SIBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTMIHBIMHU

U TpaUuecKUMU TIPEICTABICHUSIMHU
JAHHBIX C TOMOILIBIO0 HUPPOBBIX PECYPCOB
B XO/JI€ IPAKTUYECKUX PabOT




[IpakTruueckas padora
«Jlnarpammb

OnucarenbHas 8 UYucnoseie HaOopbl. Cpennee | OcBamBaTh MOHATHS: YMCIOBOM HAOOp, Mepa
CTaTHCTHKA apudmernyeckoe. LHEHTPAJIbHON TEHACHIIMH (Mepa LIEHTpa), B TOM YHCIIe




MenunaHa 4uCI0BOTO
Habopa. Y CTOWYHNBOCTh
MeJIhaHBbl.

[IpakTrueckas padora
«CpenHue 3HaUCHUSD.
Haubonwiiee u HauMmeHsblee
3HAYEHUS YUCIOBOTO
HaOopa. Pazmax

cpenHee apupMeTHIECKOoe, MeIuaHa.

OnuchIBaTh CTATUCTUYECKHUE TAHHBIE C TOMOIIBIO
CpeIHEro apu(METHYECKOr0 U MEIUAHBI.

Pemiars 3agaun.

H3y4yath cBOMCTBA CPEIHUX, B TOM

YuClie ¢ TOMOILBIO IU(PPOBBIX PECYPCOB,

B XOJI€ TPAKTUYECKUX PaOOT.

OcBauBaThb NOHATHSA: HAUOOJBIIIEE U HAMEHBIIIECE
3HAYEHUs YUCIOBOI'O0 MACCHBA, pa3Max.

Pemartsb 3agaum Ha BEIOOD criocoba

OMHCAHUS JAaHHBIX B COOTBETCTBUU C

MIPUPOJION JAHHBIX U LEJISIMU UCCIIEOBAHUS

CnyyaitHass U3MEHYUBOCTh

Cnyyaiinas

U3MEHYUBOCTH

(mpumepsr). HacroTa
3HAYCHUN B MAaCCHUBE
JNaHHBIX. [')pynnupoBka.
['mcrorpammel.
[IpakTrueckas

pabota

«Crny4aitHasi U3MEHYUBOCTbY

OcBauBaTh NMOHATHSA: YaCTOTA 3HAYCHUN B MAaCCHBE
JTAHHBIX, TPYIIUPOBKA JAHHBIX, THCTOTPaMMa.
CTpouTh 1 AaHATU3UPOBATH TUCTOTPAMMEI,
noA0MPATH TTOAXO/ISIIHANA AT TPYIITHPOBKH.
OcBauBaTthb rpaduecKue MpeCTaBICHUS Pa3HbIX
BUJIOB CITy4aifHOW M3MEHYMBOCTH, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYPCOB, B X0/
MPAKTUIECKON pabOTHI

Bgenenue B Teopuro
rpacoB

I'pad, Bepmna, pedpo.
[IpencraBienue 3amaun

¢ momortikto rpada. CreneHnb
(BaJICHTHOCTB) BEPILHHBI.
Yucino pedep 1 cymmapHast

OcBauBathb nousitus: rpad, sepumHa rpaga, pedpo
rpada, creneHp (BaJ€HTHOCTh BEPILUHBI), 1IETh

U UKL

OcBauBaTh NOHATHA: TIYTh B rpade, diIepoB MyTh,
00xox rpada, opueHTUPOBAaHHBIH rpad.




CTEIECHb BEPIINH.
Lenps n uuki. [IyTe B
rpade.

[Ipencrasnenue o
cBsi3HOCTH rpada. O6xon
rpada (3HIepoB MyTh).
[IpencraBienue

00

OPHUEHTUPOBAHHBIX

rpadax

PemaTp 3a7a4m Ha MOMCK CyMMBI CTETIEHEW BEPIIUH
rpada, Ha mouck 06xoxa rpada, Ha MOUCK MyTen

B OPUEHTHPOBAHHBIX Tpadax.

OcBauBaTh C1OCOOBI NPEICTABICHUS 3a7a4 U3
Kypca anreopbl, TeOMETPUH, TEOPUH BEPOSTHOCTEH,
JIPYTUX TPEAMETOB C MTOMOIIBIO rpadoB (KapThl,
CXEMBI, JIEKTPUUECKHUE LIEeTH, PYHKIIMOHAIIbHbBIC
COOTBETCTBHSI) Ha IpUMEpPAX

BeposarnocTs 1 yacTora
CIIy4aiiHOTO COOBITHS

CityyaliHbIi ONBIT

Y CIIy4anHoe

coObITHE.

BeposaTtHocTs 1

4acTOTa COOBITHAL.

Ponp ManoBepoaTHBIX

U TIPAKTHYECKU
JIOCTOBEPHBIX COOBITHI B
npupoie

u B oOmectBe. Monera

" UrpajibHas KOCTb B TCOPHUHU

BEPOSITHOCTEN.
[TpakTuueckas pabora

«Yacrora BBIIIAACHUS OpJIa»

OcBanBaThb NOHATHS: CIIyYalHbII

OIIBIT U CIIy4ailHOE COOBITHE,

MaJjOBEPOSTHOE W MPAKTHUECKH

JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTH MAJIOBEPOSITHBIX

cOOBITHI B MPUPOJIE U OOIIECTBE HA BaXKHBIX
nmpuMepax

(aBapuu, HECUACTHBIE CIyYau, 3al[UTa IEPCOHATBHOMN
uH(popMalum, nepeaada JaHHbIX ).

N3yuaTth poJTb KJIACCUYECKHUX
BEPOSTHOCTHBIX MoeIen (MoHerTa,
UrpagbHas KOCTh) B TEOPUU BEPOSITHOCTEH.
Habaonate W u3y4yaTb dYacTOTy COOBITHH B
MPOCTHIX DKCIIEPUMEHTAX, B TOM YHUCJIEC C TIOMOIIBIO
U(POBBIX PECYpCOB, B XOAC IPAKTUUCCKOMN
paboThI

O6006m1cHMe,

[IpencraBnenue NaHHBIX.

HOBTOpSITb N3Y4YCHHOC U BBICTPanBaTb CUCTCMY




cCUCTeMaTHU3ausI
3HAHUM

OnucarenbHas
CTaTUCTHKA.
BeposartHocth
CIIy4ailHOTO COOBITHS

3HAHUU.
Pemats 3aga4u Ha PEACTABICHUE U OMTUCAHUE
JTAHHBIX C TOMOIIBIO U3YUECHHBIX XaPAKTEPUCTHK.




OO0cy:xaaTh NpUMepbI CIIyYaHBIX COOBITHIHA,
MaJOBEPOSATHBIX U MPAKTUYECKH TOCTOBEPHBIX
CIly4ailHbIX COOBITHH, UX POJIM B IPUPOJE U KU3HU
4eJI0BEKa

OBILEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




8 KVIACC

HaumenoBanue Komuuect OcHOBHOE coJiepKaHne OCHOBHBIE BUJIbI JICATEIIBHOCTH O0yYarOIINXCS
paznena (TeMbl) BO
Kypca 4acoB
IToBTOpEHUME 4 [Ipencrasienue naHHBIX. IToBTOPATHL N3yYEHHOE U BHICTPAUBATH CUCTEMY
Kypca 7 kiiacca OnucarenbHasi CTAaTUCTUKA. 3HAHUM.
CityyaiiHasi ”3BMEHYMBOCTb. PemaTp 3a1aum Ha NpeACTABICHUE U ONMCAHUE
CpenHue 4nucioBoro Habopa. | JaHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Cinyyaiinbie cOOBITHS. PemiaTe 3a1a4m Ha npeACTaBICHUE
BepositTHOCTH M 4aCTOTHI. rPYNIMPOBAHHBIX JAHHBIX U ONMCAHUE CIIyYalHOU
Knaccuueckue moaenu VU3MEHUYHUBOCTH.
TCOPUH BEPOSTHOCTEH: PemaTp 3a1aum Ha ONpPEICIICHUE YACTOThI
MOHETA U UrpajbHast KOCTh CIIy4aiiHBIX COOBITUH, 00CYKJIEHUE TPUMEPOB
CIly4ailHbIX COOBITHH, MaJIOBEPOSITHBIX
Y IPAKTHYECKU JTOCTOBEPHBIX CIyYallHbIX
COOBITUI, UX POJIU B MPUPOJIE U KU3HU UEJIOBEKA
OnwucarenbHas 4 OTKI0OHEHHS. OcBauBaTh NOHATHUS: JUCTIEPCUS U CTAHIAPTHOE
CTaTUCTHUKA. Jlucniepcus 4ncioBOTO OTKJIOHEHUE, UCTIOJIb30BATh ATU XapaAKTEPUCTUKU
PaccenBanne naHHbIX Habopa. JUISL OTIUCAHUS PACCEUBAHUS TAHHBIX.
CranpaptHoe BoiaBurath runore3nbl 00 OTCYTCTBUU WM HATUYUU
OTKJIOHEHUE YUCIIOBOTO CBSI3M IO AUAarpaMMaM pacCEeUBaHUSI.
Habopa. CrtpouTh AuarpaMMbl pacCEMBaHUS IO UMEIOLIUMCS
JlnarpamMMmebl paccenBaHuUs JAHHBIM, B TOM YHCJIE C IOMOLIBI0 KOMIIBIOTEPA
MHoxecTBa 4 MHOX€eCTBO, OcBauBaTh NOHATHSA: MHOKECTBO, DJIEMECHT

noAMHOXkecTBO. Oneparumn

MHOXXCCTBA, IIOIMHOXKCCTBO.




Haad MHOXCECTBaMU:

BbinoaHaTh onepanmuu Ha/l MHOKCCTBAMM:

00beJUHEHHE, 0o0beIMHEHHE, TIEpeceUeHHUE, JOMOTHCHHE.
nepeceucHue, Hcnoab30BaTh CBOMCTBA: IICPEMECTHTEIILHOE,
JIOIIOJIHEHHE. coueTaTeIbHOE, pacipeIeIuTeIbHOE, BKITFOUCHUS.
CsoiicTBa Hcnonb3oBath rpaduueckoe npeacTaBIeHUE
orepanuii HaJ MHOJKECTB TIPY OIMMCAHUHU PeabHBIX IMPOIIECCOB
MHO>KECTBAMU: U SIBJICHUH, IIPH PEIICHHUH 3a7a4 U3 IPYTUX YUeOHBIX
IIEPEMECTUTENBHOE, IPEIMETOB U KYPCOB
COYETATENHHOE,
pacripeaeIuTeIbHO
€, BKIIIOYEHUS.
['pacduueckoe
Npe/ICTaBICHHE
MHO>KECTB

BeposTHOCTB DieMeHTapHbIC OcBanBaTh MOHATHSA: DJICMEHTAPHOE COOBITHE,

CIIy4aifHOTO COOBITHS

coObITusa. CiyuaiiHbie
COOBITHSI.
biaronpusitcTByronme
3JIEMEHTapHBIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnbITHI C
PaBHOBO3MOXHBIMU
3JIEMEHTapHBIMU
coObITusiMu. CirydaiiHbIN
BEIOOD.

[IpakTuueckas pabora

ciy4aifHoe cOOBITHE KaK COBOKYITHOCTb
0JIarONpUSATCTBYIOIIUX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIC dJIEMEHTAPHBIC COOBITHS.
PemaTh 32124 HA BEIYMCIICHUE BEPOATHOCTEN
COOBITHI TIO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOrO OIBITA.

PemaTp 3a1aumn Ha BEIYMCIICHUE BEPOATHOCTEN
COOBITUI B OMBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMHU, B TOM YHCIIE

C IMTOMOIIBKO KOMITBIOTEPA.

IIpoBOAUTH U N3y4YaTh ONBITHI




«OTBITHI

c
PaBHOBO3MOXHBIM
U DJIIEMEHTAPHBIMU
COOBITHSIMI

C paBHOBO3MOJKHBIMHU 3JICMCHTAPHBIMH COOBITHSAMU




(C UCTIOJIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
JIPYTHUX MOJECIIEH) B X0JIe TPaKTHIECKON pabOThI

Bsenenue B Teoputo
rpaoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH Iy TH,
CYIIIECTBOBAHHE BHUCUCH
BEPILUHBI, CBS3b MEKTY
YHUCJIOM BEPIITUH U YHUCIIOM
pebep. [IpaBuno yMHOKEHUS

OcBauBaTh NOHATHSA: ICPEBO Kak rpad Oe3 muKia,
BUCAYAs BepIIMHA (JIUCT), BETBb JepeBa, MyTh

B JIEpEBE, TUAMETP JIEpPEBa.

N3yuaTh cBOiiCTBA /iepeBa: CyIIECTBOBAHUE
BUCSIYEH BEPIIUHBI, €IMHCTBEHHOCTh MYTH MEXY

ABYM: BCPIHIMHAMU, CBA3b MCIKAY YHCJIOM BCPIINMH U

qucjaoM pedep.

Pemath 3aja4u Ha IOKCK U MIEPEUNCIICHHE
nyTel B AepeBe, ONpeiesiCHIe YUCia BEPIINH
WM pedep B iepeBe, 00X01 OMHAPHOIO JIepeBa,
B TOM YHCJIE C TPUMEHEHHEM TpaBUIIa
YMHOXCHHSI

CnyqaitHble COOBITHS

[IpoTrBONONIOKHOE COOBITHE.
Huarpamma Oiiniepa.
O0benvHeHue u
repeceyeHrne COOBITHIA.
HecoBmecTHbIE COOBITHS.
dopmyia CI0KEHUs
BEPOSTHOCTEH.

IIpaBuno

YMHOXEHUS
BEPOSITHOCTEM.

YcnoBHas

BEPOSITHOCTb.

OcBauBaTh NOHATHSA: B3AMHO
IPOTUBOIOJIOKHBIE COOBITHS, ONIEPALIMH HAJT
COOBITHSIMU, OOBEMHEHUE U TIEPECCUCHUE
coObITHi, Tuarpamma Jisepa (Ditnepa—Benna),
COBMECTHBIE U HECOBMECTHBIE COOBITHUS.
N3yuaTh TeopeMbl 0 BEPOATHOCTH O0BETUHEHUS
IBYX COOBITUH ((OPMYJIBI CIIOKEHUS
BEPOSITHOCTEN ).

Pemath 3agaum, B TOM 4YKCJI€ TEKCTOBBIE 3aa4H
Ha OIpEJIEICHHE BEPOSATHOCTEN O0OBEAMHEHUS U
nepeceyeHus COObITUI C TTOMOIIBIO YUCTOBOM
psIMOM, TuarpamMm Disepa, GopMyJIbI




HezaBucumebie
COOBITHS.
[Ipencrasienue

CJIOKCHUA




CIIyYalHOTO
SKCIIEPUMEHTA B BUJIE
nepeBa

BEPOSITHOCTEH.

OcBauBaThb NOHSATHUS: TPABUIIO YMHOXKECHUS
BEPOSITHOCTEM, YCIOBHAsI BEPOATHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIYYANHOTO OTBITA.

N3yuars cBolcTBa (ONPEACIICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemath 3aga4um Ha OoNpeIeNICHUE U UCIIOJIb30BaHHE
HE3aBUCUMBIX COOBITHI.

Pemiats 3a1a4u Ha MOUCK BEPOSITHOCTEN, B TOM
YUCJIE YCIIOBHBIX, C UCIIOJIb30BAHUEM JIepEBa
CIIy4allHOTO OMbITa

O060011eHMe,
CUCTEMATH3ALN
3HAHUH

[IpeacraBienue TaHHBIX.
OnucarenbHas

cratucTtuka. ['padsl.
BeposTtHocth

CIIy4afHOTO COOBITHSI.
DneMeHThl KOMOWMHATOPUKH

IToBTOPATH U3YYEHHOE U BHICTPANBATH CUCTEMY
3HAHUM.

Pemarp 3a1aum Ha NpeACTABICHUE U ONMCAHUE
JAHHBIX C MIOMOIIbI0 U3YUYECHHBIX XAPAKTEPUCTHK.
Pemath 3agaum c npuMeHEeHHEM TpadoB.

Pemats 3a1a4n Ha HAXOXKJAECHUE BEPOSTHOCTH
CIIy4aiHOT'O COOBITHS 110 BEPOSTHOCTSM
3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX

C PAaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHSMHU.
PemaTp 32124 Ha HAXOXKJICHUE BEPOSTHOCTEMN
00bEIMHEHUS U TIepeceUeHUsi COOBITUI, B TOM YHUCTIE
HE3aBHCHUMBIX, C UCIIOJIb30BaHUEM IpadUueCcKuxX
IIPEJCTABJICHUN U I€PEBA CIIyYalHOTI'O OIIBITA.
PemiaTh 3a1a4uu Ha IEpEYNCIICHIE KOMOMHAIIHIA
(4ucia nepecTaHoBOK, YUCIIA COYETAHUM ),




Ha HaXO0XKJICHUE BEPOSTHOCTEN COOBITHI
C IpUMEHEHHEM KOMOUHATOPUKH, B TOM
YHUCIIE C UCTIOJIb30BAHUEM TPEYTOJIbHUKA
ITackans

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOI'PAMME
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9 KVIACC

Haumenosaunue
pazzena (TeMbl)

Kypca

Komnuect
BO
YacoB

OcHoOBHOE COACPIKaHNC

OcHOBHBIE BUABI ACATCIBbHOCTHU O6yanOHII/IXC$[

[ToBTOpEHUE
Kypca 8 kiacca

[IpencraBieHre TaHHBIX.
OmnmcarenbHas CTaTUCTHKA.
Onepanuu Hai COOBITUSIMH.
HezaBucumocThs cOOBITHHM

IToBTOPATH N3YyYEHHOE U BHICTPANBATH CUCTEMY
3HAHUM.

Pemiats 3a1a4mn Ha NpEACTABICHUE U OMTUCAHUE
JIAaHHBIX.

PemiaTe 3a1a4uM Ha HAXOXKIEHUE BEPOSITHOCTEN
00bEeIMHEHUS U TIepeceueHUsi COOBITUI, B TOM YHUCTIE
HE3aBHCHMBIX, C MCIIOJIb30BaHUEM Ipa)MuIeCKUX
MPEJICTABJICHUMN U JEPEBA CIIYUYAMHOTO OIBITA.
Pemath 3a7aum Ha niepevyrciIeHUEe KOMOUHAIUN
(4ucia nepecTaHoBOK, YKMCIIA COYETAHUM ),

Ha HaXO0XXJICHUE BEPOSTHOCTEN COOBITUI

C IPpUMEHEHHEM KOMOUHATOPUKH, B TOM

YHUCJIEC C UCTIOJIb30BAHUEM TPEYTOJIbHUKA

ITackans

DJIEMEHTBI
KOMOWHATOPUKHU

ITepectanoBku.
@akropuan. Couetanus u
YUCIIO COYETAHUM.
Tpeyronsauk [lackass.
[Ipaktruyeckas paborta
«Bpruncienue
BEPOSATHOCTEU

C UCIOJIb30BAaHUEM

OcBauBaTh NOHSATHUS: KOMOMHATOPHOE TIPABUIIO
YMHOKEHUS, YIIOPSAI0YEHHAs Mapa, TpouKa
00BEKTOB, MTEPECTAaHOBKA, (haKTOPHUAN YUCIIA,
COYETAHHE, YUCIIO COUETAHUN, TPEYTOJIbHUK
ITackans.

Pemiats 3a1a4u Ha IEPEUYUCIICHUE YIIOPSAIOUYECHHBIX
rnap, TPO€K, NEPEUHUCIIEHUE TTEPECTAHOBOK

Y COYETAHUM BJIEMEHTOB PA3JIUYHBIX MHOMXECTB.




KOMOWHATOPHBIX
(GyHKINNA 37E€KTPOHHBIX
TAOJIUII»

Pemathb 3a1a4m Ha TPUMEHEHHE YHCIIA
coueTaHuil B anredpe (COKpalleHHOE YMHOXEHHUE,
o6uHom HeroTOHA).

Pemiath, npuMeHsisi KOMOMHATOPUKY, 3a]1a4H

HA BBIUMCIICHUE BEPOSTHOCTEM, B TOM YHCJIE C
MIOMOIIIBIO JICKTPOHHBIX TAOJIUIL B XO/I€
MPaKTUYECKON pabOThI

['eomerprueckas
BEPOSITHOCTh

I'eomerpuueckas
BEPOSITHOCTb.
Crny4aiiHbIii BEIOOD
TOYKH U3 (PUrypsl Ha
MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY’KHOCTHU

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemaThp 3a1aun Ha HAXO0XKICHHUE

BEPOATHOCTEN B OMBITaX, NPEACTABUMBIX KaK

BBIOOD TOYEK

Y3 MHOTOYTOJIbHUKA, KpyTa, OTPE3Ka WUJIA IyTH
OKPYHOCTH, YACJIOBOTO MPOMEXKYTKA

HcnsiTanus bepryim

HcnpiTanue.

Ycenex u Heyava.
Cepus

WCTIIBITAHUH JI0 TIEPBOTO
ycnexa. Mcrnbiranus
bepuymnu. BepositHocTn
COOBITHI B cCEpUH
WCTIbITaHUN bepHyum.
[IpakTrueckas padorta
«HcnsiTanus bepunymm»

OcBauBaThb NOHSATHS: UCIIBITAHUE,
3JIEMEHTapHOE COOBITHE B UCTIBITAHUU (yCIIEeX U
Hey/1auya), Cepus UCIIbITAaHUHN, HACTYIIJICHUE
MepBOro ycnexa (HeyJauu), cepusi UCIIbITAHUN
bepnymnu.

Pemats 3a1aun Ha HAXOXKAECHHUE BEPOSITHOCTEN
COOBITHI B CEpUH UCTIBITAHUHN J0 MEPBOTO
ycrexa, B TOM YHciie ¢ TpUMEeHEeHHEM (hOpMYyIIbl
CYMMBI T€OMETPUYECKON IPOTPECCHUHN.

Pemath 3a1a4M Ha HAXOXKJICHUE BEPOSITHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepHyimn, Ha HaX0KIEHUE BEPOSITHOCTH
OIPENIECIICHHOI0 YHCJIA YCIIEXOB B CEPUM UCTIBITAHUI
beprymn.




| HN3yuaTth B X0/1e NPAKTH4YECKOI padoThl,




B TOM UYHKCJIE C MOMOUIbIO HU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTU B CEPUU UCIIBITAHUI
beprymn

CnyuvaiiHasi BeIM4YMHA

Cnyuaiinas

BEJINYMHA U

pacnpeneneHue
BEPOSITHOCTEM.
Maremaruueckoe
0XXKUJAHHUE U JUCTIEPCUS
CIIy4allHOM BEJIUYUHBL.
ITpumepsnl
MaTEMaTUYECKOT O
OKHMJIAHUS KaK
TEOPETHUYECKOTO CPEHETO
3HAYEHHUS BEJINYMHBI.
[TonsiTue o 3aKoHE OOIBIINX
yucel. smepenue
BEPOSATHOCTEN C IMOMOIIBIO
yactoT. [I[puMeHeHnne 3akoHa
OOJIBIINUX YHUCEN

OcBOMTH NMOHATHSA: CITydaliHAasl BEJIMYMHA,
3HAYEHHUE CIIyYalHOM BEIIMUYUHBI, pACIIPEACIICHUE
BEPOSATHOCTEM.

N3y4yars 1 00CyKAaTh IPUMEPDI

JVCKPETHBIX U HENIPEPBIBHBIX CIy4YanHbIX
BEJIMYUH (POCT, BEC YEJIOBEKA, YUCIICHHOCTh
HACEJICHUsI, IPYTUe N3MEHUYNUBBIE BETUUUHBI,
paccMaTpUBaBIIUECH

B KypC€ CTAaTUCTUKH), MOJEIbHBIX CIIyYallHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMU OIBITAMU
(OpocaHre MOHETBI, UTPAIBHON KOCTH, CO
CITy4aiiHbIM BBIOOPOM H T. II.).

OcBauBaTh NOHATHSA: MATEMATUYECKOE
0’KMJIAHUE CITyYalHOW BEJIMYMHBI KaK
TEOPETUUECKOE CPEIHEE 3HAUEHUE, TUCIIEPCUS
CIIy4allHOM BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU
YHCIIOBOTO Habopa.

Pemnathb 3aja4y Ha BEIYHUCICHHUE
MaTEeMaTU4YECKOIO OKUJIAHUS U TUCTIEPCUU
JUCKPETHOU CIIy4YalHOU BEJIMYMHBI 110
3aJJaHHOMY paclpeAesIeHUI0, B TOM YHUCIIE 3a/1ady,
CBSI3aHHBIX CO CTPaXOBaHHEM

U JIOTEPESMH.

3HAKOMUTBHCS C MATEMATUYECKUM OKHUJIAHUEM
U JUCIIEPCUEl HEKOTOPBIX pacpeesICHH, B TOM




YUCJIE PACIPEACIICHUS CIIy4YaiiHON BEJIMYUHBI
«UMCIIO YCIEXOBY» B CEPUU UCIIBITAHUN bepHyrum.




N3yyaTrhb 4acTOTY COOBITHS B OBTOPSIOIINXCS
CIIy4alHBIX ONBITaX KAK CIYYaWHYIO BEJIMUUHY.
3HAKOMUTBCH C 3aKOHOM O0JibIIUX yucen (B hopme
bepuynn): mpu 00JIBIIOM YKCIIE OMIBITOB YacTOTa
cOOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

Pemiars 3a1aumn Ha U3MEpPEHNE

BEPOATHOCTEU C MOMOIIBIO YaCTOT.

O0cy:kaaTh poJb 3aKOHA OOJIBIIINX YUCEI

B 000CHOBaHWHU YaCTOTHOTO METO/1a U3MEPEHUS
BEPOSATHOCTEHN.

O0cy:knaTh 3aK0H OOJBIINX YUCE KaK
MPOSIBJIEHUE CTATUCTUYECKOW YCTOMYMBOCTH B
M3MEHYUBBIX SIBIICHUSIX, POJIb 3aKOHA OOJIBIITUX
4yuces B IPUPOJIE U B )KU3HU YETOBEKA

O060061eHne, KOHTPOJIb 10 IIpencraBiieHre TaHHBIX. IToBTOpPATHL N3y4EHHOE U BHICTPAUBATH CHCTEMY
OnuncarenbHast CTaTUCTHKA. 3HaHUM.
BeposATHOCTS CityyaliHOTO Pemath 3a1a4M Ha IPEACTABICHNE U ONTUCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
KOMOHHATOPUKH. Pemath 3a1a4M Ha HAXOKICHUE BEPOSITHOCTEN
CrygaiiHbIe BETMYMHBI U COOBITHH, B TOM YHCJIE B OIBITaX
pacipCaciaCHusd C PaBHOBO3MOXXHBIMHU 3JICMCHTApPHBIMU

COOBITHSIMU, BEPOSITHOCTEH O0BETUHEHUS U
MePECEUCHUs COOBITHIA, BBIYUCIISATh BEPOSITHOCTH B
OTIBITax

C CepHUsIMU CITyYalHbIX UCTIBITAHUN

OBILEE KOJIMYECTBO 34
YACOB 110




I[TPOIT'PAMME




NEPEYEHDb (KOAUD®UKATOP) PACHOPEJAEJEHHBIX IO KJIACCAM
IMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU TPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUS U DJIEMEHTOB COJIEP)KAHUS

IO MATEMATHUKE

B ¢denepanbHBIX M pErHOHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa30BaHHS
HCIIOJIB3YeTCs TepedeHb (KoauduKaTop) pacupelesIeHHBIX M0 KjaccaM MPOBEPSIEMbIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW OOpa30BaTEIBHOW MPOTPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUsI U DJIEMEHTOB COJICP>KaHUS IO MaTEMATHKE.

5 KIIACC

IIpoBepsieMble TPeOOBaHUA K Pe3y/IbTAaTAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NporpamMmsl

Kon [IpoBepsiembie TpeIMETHBIEC PE3yIbTAaThl OCBOCHHUS OCHOBHOM
IPOBEPSAEMO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O O0IIEro 0Opa3oBaHus
ro
pe3yJbTara
1 Hucna v BEIYUCIICHUS

[lorumaTh ¥ TPaBWIBHO YMOTPEOISITHh TEPMHUHBI,
CBSI3aHHBIC C HATYPAJIbHBIMU YHUCIIAMH,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMU

1.1

CpaBHuBaTh M yIOPSAOYMBATH HATYpaJbHBIE YHUCIIA,

1.2 .
CpaBHMBATh B MPOCTEUIIUX CIIy4yasix 0OBIKHOBEHHBIE TPOOH,
JECATUYHBIE TPOOU
CooTHOCUTH TOYKY Ha KOOpJIMHATHOMU (4ncioBOM)
1.3 OpsIMOM  C  COOTBETCTBYIOIIIMM €l  YHCIOM H  HM300pa)kaTh
HAaTypaJibHbIE YHCJIa TOYKAaMH Ha KOOPJAMHATHON (YMCIIOBOM)
IPSIMOM
14 BoinonssaTe apudpmMeTuyeckne ASUCTBUS ¢ HATypaJIbHBIMU
' YuCcIaMU, ¢ 0OBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIIINX CIydasiX
1.5 BpInonHATE IpOBEPKY, NPUKUIKY PE3YJIbTATA BBIYMCICHUN
1.6 OKpyIJsTh HaTypaJibHbIE YnCIa
2 Pemenune TekcTOBBIX 33124
21 Pemiats TexcToBbIC 3aAaun apuhMETUUECKUM CIIOCOOOM U C

MOMOILBIO OPTaHU30BAaHHOTO KOHEYHOT'O Iepedopa BCEX BO3MOXKHBIX
BAPHUAHTOB




2.2

Pemars 3anmaum,

BCIINYUHBI:
CTOUMOCTD

CKOPOCT,

COJIepIKaIIue

BpEMs, PACCTOSHUE,

3aBUCMMOCTH, CBA3bIBAIOIINC

IICHA, KOJWYECTBO,
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Hcnonb3oBaTh KpaTKUE 3alIMCH, CXEMBI, TAOJIHITBI, 0003HAYSHUS TIPH
pELIEHUH 3a1a4

24

Ilonp30BaThCs OCHOBHBIMU CANHHULAMH HN3MCPCHUA: ICHbBI, MACCHI,
pacCTtosdaHusa, BPEMCHH, CKOPOCTH, BbIpa)KaTb OAHW CIAWHUIBI
BCJIMYMUHBI 4CPE3 APYyruc

2.5

N3Bnekars, aHAJIM3UPOBATH, OIICHUBATH uHpOpMAaIHIo,
IpeACTaBISHHYIO B Ta0nuIe, Ha CTondyarold auarpamme,
UHTEPIPETUPOBATh  NPEJCTABICHHBIC  JAHHBIC, HCIIOJIb30BaTh
JAaHHBIC TPU PEIICHUN 3a/1a4

Harnsannas reomerpus

3.1

[Tonp30BaTbCsl TEOMETPUYECKMMU  TMOHSATUAMM: TOUKA,
npsiMasi, OTPE30K, JIy4, yroJl, MHOTOYTOJIbHUK,
OKPYXHOCTb, KPyT

3.2

[IpuBoauTh HpUMEPHl OOBEKTOB OKPYKAIOUIETO MHUPA, UMEIOLINX
dopMy U3yUEHHBIX TEOMETPHUUECKHUX (QUTYD
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Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYK) C YIVIAMU: BEpIIMHA
CTOPOHA; C MHOIOYIOJIbBHUKAaMH: yTOJ, BEpUIMHA, CTOPOHA,
JUArOHajb; C OKPYKHOCTBIO: PaJANyC, UAMETP, LEHTP

3.4

N300paxxkaTh U3y4YeHHbIE T€OMETPUUECKUE (PUTYpBI HA
HEJTMHOBAHHOW U KJIETYATOU Oymare ¢ MOMOIIbIO ITUPKYJIS U
JIMHEVKH

3.5

Haxonuts JUTUHBI OTPE3KOB HETIOCPEICTBEHHBIM
U3MEPEHUEM C TOMOUIBKO JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOU
JUIMHBL, CTPOUTH OKPYKHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonp3oBaTh CBOMCTBA CTOPOH 1 YIJIOB IIPAMOYTOJIBHUKA,
KBaJpaTa AJId UX IMMOCTPOCHUS, BBIYUCIICHUA TIOIAN U IICPUMCETpPaA

3.7

Boluncnate nepuMeTrp W IUIONIAb KBajApaTa, MPSMOYTOJbHUKA,
(Guryp, cocTaBi€HHbIX U3 MPSMOYTOJbHUKOB, B TOM 4Hcie (Uryp,
M300paKEHHBIX HA KJIeTyaTou Oymare

3.8

ITonp30BaThCs OCHOBHBIMH MCTPHUUYCCKUMHU CAMHUIAMU U3MCPCHUA
JJIVMHBI, INTOIIAIH; BBIPpAXKATh OJHH CAWHUIIBI BEJIMYHWHBI YCPC3

Ipyrue

3.9

PacnoznaBath napasuiesienunes, KyO, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIIMHA, PeOpo, TpaHb, W3MEPEHUS, HAXOIUTh
U3MEpEHUs Mapajienenumnesna, kyoa

3.10

Boruncnate o0beM  Ky0a, mapajuienenurena 1o
3aJJaHHBIM U3MEPEHUSIM, TI0JIb30BaThCS CIMHUTIAMU
U3MepeHus oobema




3.11

Pemarts HEeCI10KHBIE 3aJa41 Ha UBMCPCHHUC I'COMCTPUICCKUX
BCJIMYUH B ITPAKTUYCCKUX CUTYaALIUAX




HpOBepHeMLIe AJIEMCECHTHBI COACPKAHUSA

Kon

[IpoBepsiemMblii 3JIEMEHT COJIEP>KaHuUs

1

HarypanbHbie uncna v HyJb

1.1

Hartypansnoe uucno. Psg Harypanenbix uncen. Yucno 0. M3o00paxenue
HaTypaJbHBIX YHCEJ TOUKAMU Ha KOOPJIMHATHOU (YUCIIOBOM) MpsIMOI

1.2

HO3I/IHI/IOHHEUI cucteMa cuucieHus. Pumckas HyMcCpanus.
I[CC?ITH‘IH&H CHUCTEMA CUHCJIICHUA

1.3

CpaBHEHME HATYPAJIBHBIX YHUCEJ, CPABHEHUE HATYPAJIBHBIX YHUCEI C
HysneM. OKpyriieHHe HATypaJbHbIX YHCEN

1.4

CrnoxeHHe, BBIYMTAHHWE, YMHOKEHHWE W JICJICHHUE HATYypaJbHBIX YHCEIL.
CBOMCTBO HYyJNS TPH CIOKEHHWHM, CBOMCTBA HYJIS W EIWHUIBI TPHU
ymHOXKeHHH. [lepeMecTutensHoe U coueTaTenbHOe CBOICTBa
(3aKOHBI)  CIIO)KCHHS M YMHOXXCHHS, PpacCIpeACIUTCILHOE CBOMCTBO
(3aKOH) YMHOKEHHUS

1.5

Ucnons3oBanue OykB st 00O3HAYEHHS HEU3BECTHOTO
KOMITOHEHTA 1 3alMCH CBOMCTB apu(PMETHIECKUX
NEUCTBUN

1.6

JlenuTenu W KpaTHbIE 4YHCJA, PA3JIOKEHUE HAa MHOXKUTEIIU.
[Ipocteie 1 coctaBHbie uncna. [Ipusnaku nenumoctu Ha 2, 5, 10,
3, 9. JleneHue ¢ oCTaTKOM

1.7

Crenenp ¢ HaTypallbHbIM TOKa3aTeleM. 3aluCh YKCIA B BUAE CYMMBI
Pa3pSAHBIX CIaraéMbIX

1.8

YucnoBoe BbIpaK€HUE. BBIUMCIICHHME 3HAYEHUW YUCIOBBIX BBIPAXKECHHIM,
MOPSJIOK BBINOJHEHUS JAeHcTBUM. Hcnosib30BaHWE TPU BBIYMCICHUSX
MEPEMECTUTEITBLHOTO 51 COYETATEIBHOTO CBOMCTB (3aKOHOB)
CJI0’KEHUSI 1 YMHOXEHUS, PACIIPEICIIUTEILHOTO CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBnenre o0 nApoOM Kak Crnocod0e 3amuch 4YacTh BEJWYUHBI.
OObikHOBeHHBIE  n1poOu. [lpaBUiibHBIE W HENpaBUJIbHBIE  APOOH.
CmemanHass JapoOb, TIPEACTaBISHHE CMEIIaHHOH JpoOW B BHUIC
HEMPaBWIBHOW ApOOM W  BBIACIEHWE IICJIOM YacTH 4HCla U3
HempaBWIbHOW apoou. M300paxkenue apoOell TOYKaMU HAa YHUCIOBOU
PSAMON

2.2

OcHoBHOe cBoiicTBO npodu. Cokpamienue apoOei. IlpuBenenue
Ipobu K HOBOMY 3HameHaTeno. CpaBHeHUE qpooeit
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CrnoxeHne U BBIYUTaHUE ApoOei. YMHOKEHHUE U IeTIeHue Apooeid,
B3aMMHO- 00OpaTHble Apodu. Haxox1eHrne 4acTH 1LeJIoro 1 LENoro Mo ero
4acTH
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Jlecstuunas 3anuck apodeit. Ilpencrapienue necsITUIHON ApOOU B BUIE
OObIKHOBEHHOH. M300pakeHue MecATUYHBIX JApoOe ToukamMu Ha
4YiCIIOBOM npsiMoil. CpaBHEHHUE IECITHUUHBIX IpoOei




Apubdmerndyeckue JIEHCTBUS C JIECATUYHBIMU JIPOOSMHU.

2.5 .
OxpyriieHue NeCATUIHBIX Tpo0ei
3 Pemienne TeKCTOBBIX 3aa4
3.1 Pemenue TekcToOBBIX 3aa4 apu(pMETUYECKUM CIOcCOO0M
10 Pemienue nornyeckux 3aaad. Pemienue 3amau nepedbopoM Beex
' BO3MOYKHBIX BapUaHTOB. VMcrioib30BaHUE TIPH PEIICHUH 33729 TaOIHI] |
CXEM
Pemienue 3amad, copepkalux 3aBUCMMOCTH, CBSI3BIBAIOIIME BEJIUYMHBI:
313 CKOpPOCTb, BpEMsI, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTh. EMHUIBI
' U3MEPEHUS: MaccChl, 00beMa, IEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXIY €IMHUIAMHA U3MEPEHUS KaXKI0N BETUYUHBI
34 Pemienrie oCHOBHBIX 3a7a4 Ha ApoOU
3.5 [IpencraBienne TaHHBIX B BUJIE TAOJHII, CTOJIOYATHIX TUArPaMM
4 Harnsgnas reomerpust
Harnsnueie npezacraBieHus o (Gurypax Ha MUIOCKOCTH: TOYKa, MpsMasd,
4.1 OTPE30K, JIyY, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJ.
IIpssmoM, OCTpPBIM, TYNION U Pa3BEPHYTHINA YIJIbI
JlnuHa OTpe3ka, METPUYECKHE EOUHULBI JJIMHBL J[IuHa JOMaHoM,
4.2 MEpUMETP MHOTOYroJibHUKA. M3MepeHue u TOCTpOEHHE YIIIOB C
MTOMOILIbIO TPAHCTIOPTUPA
43 Harnsinaeie npencraBieHus: o ¢purypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK; O PaBEHCTBE (UTyp
N3o6paxkenne uryp, B ToM uyucie Ha kierdaroid Oymare. [loctpoenwue
44 KOH(pUTypanui u3 qacTeu MPSIMOM, OKPYKHOCTH Ha
' HEJTMHOBAaHHOM W KjeTdaTtoil Oymare. Mcronbp3oBaHue CBOWCTB CTOPOH H
YIJIOB MPSAMOYTOJIBbHHKA, KBaJpaTa
[Inomans NOpSIMOYroJibHUKA W MHOTOYTOJBHUKOB, COCTaBJIEHHBIX
4.5 U3 TIPSIMOYTOJILHUKOB, B TOM 4YHuCie (QUTYp, N300paKEHHBIX HA KJIETYATOU
Oymare. EnuHUIIBI U3MEpPEHUS MII0IA 1
Harnsgaeie  mpeacTtaBieHus O NPOCTPAHCTBEHHBIX  (urypax:
MPSIMOYTOJIHBIN Tapaijiesienune, Kyo, MHOrorpaHHuku. M3o0paxeHue
4.6 MPOCTEUIIIMX MHOTOrpaHHUKOB. Pa3BepTku kyba U mapasienenurena.
Coznmanue Mojeneil MHOTOTPAaHHMKOB (M3  Oymaru, TPOBOJIOKH,
MJIACTUJIMHA U IPYTUX MATEPUAIIOB)
47 O0beM IPSAMOYTOJIBLHOIO Napaienenuneaa, kyoa. EquHuibl uamMmepenus

o0bemMa




6 KJIACC

IIpoBepsieMble TpeOOBAHUA K Pe3yJabTAaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMsl

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOU
IIPOBEPAEMO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00Opa3oBaHus
ro
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

3HaThb W MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUIAAMU
1.1 YHcesl U Coco0aMu UX 3aIlUCH, IEPEXOJAUTH (€CITU 3TO BO3MOKHO)
OT OAHOW (POPMBI 3aITUCH YHCIIA K IPYTOM

CpaBHuBaTh W YIOPSAJOYUBATH IICJBIC YHCIIA,
OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOH, CPAaBHUBATH
YrCIia OJHOTO U Pa3HBIX 3HAKOB

1.2

BeimonHsATh, coueras  yCTHbIE W INHUCBMEHHBIE  IPUEMBI,
13 apupMeTHYeCKre EUCTBUS C HATYPaTbHBIMU U LEIBIMH YHCIIAMU,
' OOBIKHOBEHHBIMU M JICCITUYHBIMU JPOOSMH, TOJIOXKUTEIbHBIMU

" OTpUIATCIbHBIMHA YU CIIaAMHA

Boluncnarh  3HAYEHUS  YUCIOBBIX — BBIPAXKEHUM,  BBIIOIHATH
OPUKUAKY MW OIEHKY pe3yJbTara BBIYKMCICHUH, BBIIOJHIThH
npeoOpa3oBaHus YHUCJIOBBIX BBIPAKCHUH Ha OCHOBE CBOMCTB
apu(pMeTHUYECKUX JEHCTBUN

1.4

OxkpyrisTh Lenble YuClIa W JECATHYHbIE  JpoOw,
HAXOJUTh MPUOIIMKEHUS YNCE

1.5

COOTHOCHTH TOUYKY HAa KOOPIMHATHOM MPSAMOM C COOTBETCTBYIOIIUM
1.6 el 4YHCIIOM W Uu300pakaTh 4YuCia TOYKAMH HAa KOOPAMHATHOU
IpsIMOi, HAXOIUTh MOZYJIb YHMCJIA

CooTHOCHTh TOYKY B HPSIMOYIOJIBHOW  CHCTEME

1.7 .
KOOPJIMHAT C KOOPAMHATAMH 3TOM TOYKH
18 OxkpyrisaTh Iejble 4YWCia W JECATHYHBIE  Jpo0H,
' HAXOJIUTh MPUOIMKEHUS YHACEIT
2 UucnoBbie 1 OYKBEHHBIC BHIPAKECHUS

[lonumate u ynoTpeOasATh TEPMHUHBI, CBSA3aHHBIE C 3aMKCHIO
2.1 CTENIEHU 4YHCIla, HAXOAWUTh KBaapaT M KyO uwMcia, BBIYUCIATH
3HA4YECHUS YUCIIOBBIX BBIPAKECHUM, COEPKAIIUX CTENEHN

ITonb3oBaThCs [IpU3HaKaM#u ACIIMMOCTH, PaCKIIaAbIBATh
HaTypaJbHBIC YKUCJIa HAa ITPOCTBIC MHOKUTCIIN

2.2
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ITonb3oBaThCs MaCHITa6OM, COCTaBJIATH IIPOIIOPLHHH U OTHOLICHHA

24

Hcnonb3oBaTh OyKBBI JJi1 00O3HAYEHUs] YKCENT TMPU 3alUCH
MaTeMaTHYECKUX BBIPAKCHUU, COCTaBJISITh OyKBEHHBIE
BBIpDOKEHUS W (QOpPMYJbl, HaXOJUTh 3HAaYeHUs OYKBEHHBIX
BBIPAKECHU U

2.5

HaXO)II/ITB HEU3BECTHBIM KOMIIOHECHT paBC€HCTBaA

Pemenne TeKCTOBBIX 3a/1a4

3.1

Penrate MHOTOITIarOBBIC TEKCTOBBIC 33a4M apHU(PMETHICCKAM
CIIocoOOM

3.2

Pemats 3a/1auu, CBSI3aHHBIE c OTHOIIICHUEM,
OPONOPUHUOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, pelaTbh TpH
OCHOBHBIC 33/Jlaud Ha JPOOU U MPOIICHTHI

33

Pemates 3amaum, cojaepkamiue 3aBUCHMOCTH, CBS3BIBAIOIINC
BEJIMYUHBI: CKOPOCTh, BPEMS, pPACCTOSHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb,  IIPOM3BOJIUTEILHOCTh, BpeMs, O00BeM  pPadOTHI,
UCTIONIB3YSI  apu(METHUCCKUE JICUCTBHS, OICHKY, NPHKHUIKY;
MI0JIB30BAThCS SAMHUIIAMHU U3MEPEHUS COOTBETCTBYOIINX BETMYNH

3.4

CocTaBnsiTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4U

3.5

W3Bnekate  wHGbOpMaIMio, TNPENCTaBIEHHYIO B  Tabiumax,
HAa JIMHEWHOM, crTon0yaToil MM  KPYroBol  Jauarpammax,
UHTEPIIPETUPOBATh  MPEACTABICHHBIC JAaHHBIE, HCIIOJIb30BaTh
JaHHbIE TIPU PELICHUH 33434

3.6

[IpencraBnsate uHOpPMAIMIO € TOMOIIBIO  TaOJMII,
JUHEWHOH M CTOJIOUATON AUarpamMm

Harnsannas reomerpus

4.1

[IpuBoauTh MpUMEPHl OOBEKTOB OKPYKAIOUIETO MHpPA, WMEIOLIUX
bopmy W3YUYEHHBIX F€OMETPUYECKUX IIJIOCKUX "
IPOCTPAHCTBEHHBIX (UTYp, MPUMEPBI PABHBIX U CHUMMETPUYHBIX

¢buryp

4.2

N300paxkath ¢ TOMOIIBIO IMHUPKYJS, JMHEWKH, TPAHCIOPTHUPA
HAa HEJIMHOBAHHOM M KJeT4yaTol Oymare u3y4YeHHbIE IUIOCKHE
reoMeTpudeckue (GUrypel U KOH(MUTypaluh, CUMMETPUYHbBIC

burypsl

4.3

[Tonb30BaThCAd TEOMETPUUECKUMHU MOHSITHUSIMU: PAaBEHCTBO (uryp,
CUMMETPUS; UCIIOJIb30BaTh TEPMHUHOJIOTHIO,
CBSI3aHHYIO C CHMMETPHUEN: OCb CHMMETPUH, IEHTP CUMMETPHUHU




4.4

Haxogute  BenWYMHBI  YIJIOB  HU3MEPEHHEM C  [OMOUIBIO
TPAHCIIOPTUPA, CTPOUTH YTJIbl 33JaHHOM BEJIWYHUHBI, I10JIb30BATHCA
IIPU PELICHUM 3aJad I'PaJyCHOM MEpOM YIJIOB, Pacno3HaBaTb Ha
yepTeKax OCTPbIN, IPAMOM, Pa3BEPHYTHIA U TYIIOW YTJIbI




4.5

BpruncnsaTte  anMHY  JIOMaHOM, NEPUMETP  MHOTOYIOJIbHUKA,
MOJIB30BAThCSl €IMHULIAMU HW3MEPEHUS JIMHBI, BBIPAXATh OJIHU
€MHULbI U3MEPEHHUS JUIMHBI YEPE3 Ipyrue

4.6

Haxonuts, ucnosnb3ys yepTexHble MHCTPYMEHTBI, PACCTOSHUS:
MEXKY JIBYMs TOUKAMH, OT TOUKH JIO IPSIMOM, IJIMHY ITyTH Ha
KBAJIPAaTHOM CETKE

4.7

BoruncnsaTth miuomaab GUryp, COCTaBIE€HHBIX U3 MPSIMOYTOJIBHUKOB,
UCII0JIb30BaTh pa30MEeHNe Ha MPSIMOYTOJIbHUKH, HAa PaBHbIE (PUTYPBI,
JOCTpauBaHUE JI0 NPSIMOYTOJIbHHUKA, I0Jb30BaTbCS OCHOBHBIMU
EAVMHUIAMU HM3MEpPEHHUs IUIOIIA/IA, BBIPAXaTh OJHU EIUHHUILIBI
U3MEPEHMSI IJIOLAAN YEPE3 IPYTHe

4.8

Pacrio3naBaTh Ha MOJENSIX U M300paXKEHUAX MHUPAMHUAY, KOHYC,
UWIMHAP, UCMOJIb30BaTh TEPMHUHOJOTHIO: BEPILIMHA, peOpo, rpaHb,
OCHOBAHHUE, pa3BEepPTKa

4.9

N3o00pakath Ha KiIeT4aTOM OyMare mpsiMOyTOJIbHBIH
napauIeIenune1

4.10

Boruncnate  00beM  IPSIMOYTOJIBHOTO — Mapasuiesienuiena,
Ky0a, M0JIb30BaThCSI OCHOBHBIMU €AUHULIAMU
U3MepeHus oobema

4.11

Pemats HeCHOXHBIC 3aJadyu Ha HaXO0XICHHC
reOMETPUUCCKHUX BCIIMYNH B IIPAKTUYCCKUX CUTyallUAX

HpOBepHeMLIe AJIEMECHTHBI COACPKAHUSA

Kon [IpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 HarypanbHsbie uncia
ApudmeTrnueckue IeHCTBUS ¢ MHOTO3HAYHBIMHU HATYPaJbHBIMH YHCIAMHU.
11 YucnoBble BBIpAXKEHUS, MOPSJIOK JEHCTBUN, HCIIOJIb30BAHUE CKOOOK.
' Hcnons3oBanue pu BBIYUCIICHUAX IIEPEMECTUTEIIBHOTO u
COYETATEIIBHOTO CBOWMCTB CJIOXKEHWSI W YMHOXKEHUS, PaCIpENeIUTEIbHOIO
CBOMCTBA YMHO)KCHUS
1.2 OxpyrieHue HaTypajJbHbIX YUCET
13 JlenuTenu ¥ KpaTHbIE YUCiia, HAMOOJIbIINNA OOIINI ACIUTENb U
' HauMeHbllee oluiee KpaTHoe. JlemuMOoCTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocTaTKOM
2 JHpobu
21 OObIKHOBEHHAas! 1po0b, OCHOBHOE CBOMCTBO ApOOH, COKpaIleHHE

npobeii. CpaBHEHHE M YIIOPSAJ0UYUBAHUE IPOOCH




2.2

Pemenue 3aa4 Ha HAX0XKJIEHUE YACTH OT LIEJIOTO U LIEJIOT0 O €ro YacTH.
JpoGHoe uncio Kak pe3ynbTar JejIeHus




[IpeacraBnenue JecATUYHOM JpoOM B BHUAC OOBIKHOBEHHOMU

23 .
IpoOu U BO3MOKHOCTD MPEACTABICHUS OOBIKHOBEHHOM
poOu B BUJIE ACCATUYHOMN
JlecsaTuunaple IpoOM W MeETpUYECKas cucremMa mep. ApudmMeTnydeckue
24 JICHUCTBUS U YMCIIOBBIC BBIPAKEHUS C OOBIKHOBEHHBIMHU M JIE€CATUYHBIMU
Ipo0sMuU
75 OtHomenue. [leneHue B JaHHOM OTHOIIEHMHM. Macmitab, Tpomopiius.
' [IprMeHeHne MpoONoOpLH IPH PEIICHUH 3a1a4
[lonatue npoueHta. BriunciieHre NpOLIEHTa OT BEJIMYMHBI U BEIIMYUHbI
2.6 o €€ TMpOIEHTY. BblpakeHHe MNPOIEHTOB JAECITHUYHBIMU APOOSMHU.
Pemiennie 3amay Ha TpOLEHTHL. BhIpakeHHe OTHOIIEHUSI BEIUYUH B
MPOLEHTAX
3 [TonoxutenbHbIE U OTPULIATEILHBIC YUCIIA
[TosoxkurenbHbIE U OTpULATENBHBIE yncia. Llenbie yncima. Moayne uncna,
3.1 reoMeTpuyecKass MHTEepIpeTanuss Monyis uucia. M3oOpaxenue uwmcen
Ha KOOpAUHATHOM NpsMOi. YnciioBbie MpoMeKyTKH. CpaBHEHHUE YHCEN
19 ApubdmMerndeckue JEHCTBUS C TIOJOXKUTEIHHBIMUA U
' OTPULIATEIbHBIMHU YHACIAMU
[IpsiMoyroJyibHasi cucTeMa KOOpJuHAT Ha MiIockocTu. KoopauHaTel TOUKH
33 Ha TIUIOCKOCTH, alcmucca ©  opauHara. [locTpoeHwe TOYeK W
buryp Ha KOOPJUHATHOM MIIOCKOCTH
4 ByKBEHHBIE BBIpAKEHUS
[Ipumenenue OyKB TUTSt 3anucu MaTeMaTH4YEeCKUX
41 BBIPDOKCHUA W TpemioxkeHuil. CBoicTBa apu(METHUUECKUX ICUCTBHIA.
' DykBeHHbIE BBIPAXKEHHUS M YUCJIOBBIE TMOJICTAHOBKU. DyKBEHHbIE
PaBEHCTBA, HAXOXJECHUE HEU3BECTHOIO KOMIIOHEHTA
49 dopmyiibl, GOpPMYJIBI IEPUMETPA U TIONMIAAN MPSIMOYTOJIbHUKA,
' KBaJpaTa, oObeMa napajesenumnena u kyoa
5 Pemenne TeKCTOBBIX 33124
5.1 Pelienrie TEKCTOBBIX 3a/1a4 apu(PMETHUECKUM CITIOCOOOM
59 Pemenue norudeckux 3aaad. Pemenue 3agau nepebopom Beex

BO3MOKHbBIX BApUaHTOB




5.3

Pemienue 3amau, copepkalux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYMHBI:
CKOpPOCTb, BpE€Msl, pPAacCTOSIHME, II€Ha, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOJAUTEIILHOCTh, BpeMs, 00beM paloThl. EguHUIBI W3MepeHus:
Macchbl, CTOMMOCTH, PacCTOSIHUSA, BpPEMEHHU, CKOpPOCTH. CBs3b MEXAY
€MHUIIAMHU U3MEPEHUS KOXKI0U BEITUUUHBI




Pemenue 3aJa4, CBA3aHHBIX C OTHOIICHHCM,

5.4
IPONOPLUMOHAIBHOCTBIO BEIMYHH, TPOLIEHTAMMU; PELIEHUE
OCHOBHBIX 33J[a4 Ha IPOOU U MPOLEHTHI
55 OueHka W NpUKUAKa, OKpyrieHue pesyibrata. CocraBiieHne OyKBEHHBIX
' BBIPAKEHUH I10 YCIOBUIO 3aJa4H.
56 [IpencraBieHne JaHHBIX C MOMOIIBIO Tabmul U auarpamm. Cronduateie
' nuarpamMmbl. YTeHne KpyroBbIX IHarpaMm
6 Harnmannas reomerpus
6.1 Touka, mnpsMas, OTpe30OK, Jy4, YroJ, JOMaHas,
' MHOT'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb,
Kpyr
62 B3auMHoe pacrnosioxkeHue JBYyX MPSIMbIX Ha IJIOCKOCTH, MapajlieiabHbIe
' IpsIMBbIE, IEPIEHAUKYIJISIPHBIE TIPSIMbIE
6.3 N3mepeHue pacCTOAHUN: MEXAY JABYMS TOUYKAaMH, OT TOYKH 10 IPSAMOU,
' JUTMHA MaplIpyTa Ha KBaJpaTHOM CETKe
6.4 N3mepeHne u MoCTpoeHUe yIiloB € IOMOLIBIO TPAHCIIOPTUPA
6.5 Buapl TpeyroJbHUKOB: OCTPOYTOJIBHBIN, MPSMOYTOJIbHBIN,
' TYyHOYTOJBHBIN, pABHOOCAPEHHBIN, pPABHOCTOPOHHUN
6.6 YeTpipexyronapbHuk. lIpsAMOyronpHHK, KBaapaT: HMCIOJIb30BAHHUE CBOMCTB
' CTOPOH, YTJIOB, IHArOHAJICH
N3o06paxkenue r€OMETPUUECKUX buryp Ha HEJIMHOBAaHHOU
6.7 Oymare C  UCHOJb30BAaHUEM  IUPKYJS, JIMHEWKH,  YTOJbHHKA,
TpaHcnoptupa. [loctpoenus Ha kieTyaToil Oymare
6.8 [lepumeTp MHOTOYTOJIbHUKA
[lonsitue Twom@aau  QUITypbl, EOUHUIBI  HU3MEPEHUS  IUIOLIAJHM.
6.9 [TpubmmxenHoe wu3MepeHue Iiomand ¢Guryp, B TOM 4HCIEC Ha
KBaJIpaTHOW CETKE
6.10 [TpubnnxxeHHoOe U3MEepEHNe JJIUHBI OKPYKHOCTH, IIOIIAINA Kpyra
6.11 CummeTrpusi:  UeHTpajbHas, oOceBas U  3epKaJlbHasi.
' [TocTpoenne cUMMETPpUYHBIX (HUTYDP
Harnsnuele  mpenacraBieHuss O MPOCTPAHCTBEHHBIX  (purypax:
napajuiefienunen, KyO, NMpu3Ma, NMUpaMula, KOHYC, IUIMHApP, Liap
6.12 chepa. N3o0paxxkenre mpocTpaHCTBEHHbIX (uryp. Ilpumepsl pazBepTok

MHOTOTPAHHHUKOB, I[WIMHApa W  KoHyca. Co3gaHue  Mopeneit
MPOCTPAHCTBEHHBIX uryp (u3 Oymaru, MNPOBOJOKU, IUIACTUIMHA U
IPYTUX MaTepHUaioB)




6.13

[Tonarue obbema, equHUIIBI U3MEpeHnus oobema. O0beM
MPSMOYTOJIEHOTO TTapauiesienumneaa, Kyoa




7 KIIACC

IIpoBepsieMble TpeOOBAHUA K Pe3yJabTAaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMsl

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOU
IIPOBEPAEMO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00Opa3oBaHus
ro
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

BeimosHaTh,  coyeTas  yCTHbIE U IIMCBMEHHBIE
pueMsbl, apuMeTUIECKUE JEHCTBUS C
palMOHAIBHBIMU YUCIIAMHU

1.1

HaXOI[I/ITI) 3Ha4YCHUA YU CIOBBIX Bblpa)KeHHﬁ, IMPUMCHATDH

1.2 pa3HoOOpa3HbIe CIOCOOBI M IPHUEMBI BBIYUCICHUS 3HAYCHHI
JPOOHBIX BBIPAXKEHUM, COIEPIKANTUX OOBIKHOBEHHBIC U JIECATUYHbIC
Ipodu

[lepexoaute OT OaHOM (OpMBI 3amMcu 4YUCEN K Apyrou
(mpeobpa3oBbIBaTh  ACCATHYHYIO JpoOh B  OOBIKHOBEHHYIO,

1.3
OOBIKHOBEHHYIO B JCCATHYHYI0, B YAaCTHOCTH, B OECKOHECUHYIO
JECATUYHYIO IPOOB)

1.4 CpaBHUBATH U YNIOPSAIOYMBATH PAllMOHAJIBHBIC YUCIA

1.5 Okpyriars yncna

BpINONHATS NPUKKUIKY U OLEHKY PE3yJIbTaTa BBIYMCICHUMN, OLIEHKY
1.6 3HQYEHUH  YHCIIOBBIX  BBIPAXKEHHUW.  BBITONHATE  IEWCTBUA
CO CTENEHSAMM C HATyPAJIbHBIMM MOKA3aTEISIMU

[IpuMeHATh NpU3HAKA JACIMMOCTH, PA3J0KEHHE Ha

1.7
MHOUTENIA HATYPaIbHbIX YHCEI

Pemiath  mpakTUKO-OpPUEHTHPOBAHHBIE  3ajladyd,  CBSI3AHHBIC
C OTHOLICHHEM BEJIUYHMH, MPONOPIUOHAIBHOCTHIO BEJIUYHH,

1.8 MIPOLICHTAMHU, VHTEPIPETUPOBATH pe3yJIbTaThI peleHus
3alay C Y4YeTOM OrpaHUYEeHHM, CBS3aHHBIX CO CBOWCTBAMHU
paccMaTpUBaeMbIX 0ObEKTOB

2 Anrebpanyeckue BbIPaKEHUS

21 Hcnonb3oBarh anreOpanyecKkyrd TEPMUHOJIOTUIO U

' CUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS

y4eOHOTO MaTepuaia

29 Haxomute 3HayeHuss OYKBEHHBIX BBIPAKCHHM TIpU

3alaHHbIX 3HAYCHUAX IICPCMCHHBIX
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BeimonmHaTe TipeoOpazoBaHus 11E70TO  BBIPAKCHUS B
MHOTOYICH TIPUBEJICHUEM TIOJOOHBIX CIIaraeMbIX,
PacCKpbITHEM CKOOOK




BrimonHsaTh YMHOXCHHEC OJHOYJICHA Ha MHOI'OYJICH u

24 MHOTOUYJI€Ha Ha MHOIOWIEH, NPUMEHATh (OpPMyIbl KBajpara
CyMMBI ¥ KBaJpara pasHOCTH
OcCylIecTBIATh  PA3JIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIN C
2.5 IOMOIIbIO  BBIHECEHHS 32 CKOOKM  OOILIEro  MHOMKHUTEIS,
TPYNIIMPOBKU CJIAra€MbIX, NPUMEHEHUS (POPMYJ COKPAIIEHHOIO
YMHOXEHUS
26 [TpumensTh IpeoOpa30BaHNUs MHOTOUICHOB JIJISl PELICHHUS
' Pa3JIMYHBIX 3a]1a4 U3 MAaTEMATUKH, CMEKHBIX IIPEIMETOB, U3
peanbHON NPAKTHKU
27 Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIbHBIMHU
' MOKa3aTeNAMHU IS IPe00pa30BaHUS BHIPAKEHUIN
3 YpaBHEHUS U HEPABEHCTBA
PemaTte nMHENHBIE YpaBHEHHUS C OJHOW IIEPEMEHHOW, MPUMEHSSA
3.1 IpaBUla Mepexofa OT HMCXOAHOTO YPaBHEHHS K DPaBHOCUIIBHOMY
emy. [IpoBepsTh, ABIAETCSA JIM YUCIO KOPHEM YPaBHEHUS
19 [IpumensTs rpaduueckue METOAbl TNpPU  PEIICHUU
' JIMHENHBIX YPABHEHUU U UX CUCTEM
13 [TopOupaTe mpuUMeEpPHI AP YUCEN, SBISIOLIUXCS PELIEHUEM
' JIMHEWHOI'0 YPAaBHEHUSA C JBYMs IIEPEMEHHBIMU
CtpouTb B KOOPJAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO
34 YpaBHEHUS C JBYMS TI€PEMEHHBIMH; TMOJIB3YSCh TIpaduKOM,
IIPUBOJUTH IIPUMEPHI PEILIECHUSA YPABHEHUS
35 Pemate cucTeMsl IByX JIMHEHHBIX YPAaBHEHUH C IByMs
' NEpPEMEHHBIMH, B TOM YHUCIIE TpaduyecKu
CocTaBnsaTe M pemarb JUHEHHOE YpPaBHEHHE WM CHCTEMY
3.6 JIMHEVHBIX YPAaBHEHUU [0 YCIIOBUIO 3a/1a4M, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4¥ ITOJTYYECHHBIA PE3YJIbTaT
4 Koopaunate! u rpaduku. OyHKmm
N300paxkatb Ha KOOPJAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3a1aHHBIM KOOPJMHATAM, JIy4H, OTPE3KH, NHTEPBAJIbI, 3alIHCHIBATDH
YHUCIIOBBIE TPOMEKYTKHU Ha alNre0OpandyeckoM si3bIKe
49 OrMeuaTp B KOOPAMHATHOW IUIOCKOCTH TOYKH IIO
' 3aJ[aHHBIM KOOPIMHATAM
43 Crpouts rpaduku nuHerHbx ¢yHkuuid. Ctpouts rpadux

dynicumn y = [x
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OnuckIBaTh ¢ TOMOIIBI0 (DYHKIMI U3BECTHBIC 3aBUCUMOCTH MEXKITY
BEJIIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, ILIEHY, KOJIWYECTBO,
CTOMMOCTb, TPOU3BOAUTEILHOCTh, BpeMsi, 00beM PabOThI

4.5

Haxonuth 3HaYeHne QPYHKIIMHU 10 3HAYCHUIO €€ apTryMEHTa

4.6

[lonumate rpaduueckuii crnocod MNpPEACTaBICHUS M aHaIu3a
UHpOpMaAlMU, U3BJIEKATh M HUHTEPIPETUPOBATh HH(POPMALUIO
U3 TpaMKOB peasibHbIX MPOIECCOB U 3aBUCUMOCTEH

BeposiTHOCTh M cTaTHCTHKA

5.1

Uutare wuHOpMaIuioo, TPEACTaBICHHYI0O B Tabiouiax, Ha
auarpaMMax, IPEeACTaBIATh JaHHBIE B BHJE TaOJUIl, CTPOUTH
auarpaMMbl  (CTOJIOMKOBBIE — (CTONOYAThIe) W KPYrOBBIE) TIO
MacCHBaM 3HAYEHUN

52

OnuceiBaTh M UHTEPIPETUPOBATH PEAIbHBIE YHCIOBHIE
JaHHbIE, IPE/ICTaBICHHbIE B Ta0INIIaX, HA
auarpaMmmax, rpagukax

5.3

HUcnonb3oBaTh 111 OMUCAHWS  JAHHBIX  CTATUCTUYECKHUE
XapaKTePUCTHUKU: cpeaHee apu(MeTHIECKOE, MeIraHa,
HauOoJIbIlIee M HAUMEHbIIIEE 3HAUCHUSI, pa3Max

5.4

HNmerts mipencTaBieHue O CIy4alHOM M3MEHYMBOCTH Ha IIPUMEpax
1eH, GU3UYCCKUX BEIWYWH, aHTPOIIOMETPHYCCKUX JTAHHBIX, UMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYMBOCTH

I'eomerpus

6.1

Pacnio3naBaTh M3yyeHHBIE T€OMETpPUYECKUE (DUTYPBI, OMPEIENSThH
UX B3aUMHOE paclolOXeHHe, H300pakaTb TIeOMETPUUYECKHUE
(uUrypsl, BBIIOJHATh YEPTEXKU MO YCIOBUIO 3amauu. W3mepsrsb
JIMHEUHBIE W YIJIOBbIC BEJIMYMHBI. Peliars 3a1adyy Ha BBIYMCIICHUE
JUIMH OTPE3KOB U BEJIUYUH YTIJIOB

6.2

Jlenatb rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH IPEIMETOB
B pEaJIbHOM >KM3HHU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. PaznuuaTth
pa3Mepbl AITUX OOBEKTOB 10 HOPSAKY BETUUHHBI

6.3

CtpouTh yepTexKr K FeOMETPUUYECKUM 3a/1a4aM

6.4

[Tonp30BaThCs IIPU3HAKAMH PaBEHCTBA TPEYTOJIBHUKOB,
UCIOJb30BaTh  NPU3HAKM U CBOMCTBA  paBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUU 33]1a4

6.5

[IpoBoAUTh  JOTUYECKHUE  PACCYXKACHUS  C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX TEOPEM

6.6

[Tonp30BaThCA IIpU3HAKaMHU paBEHCTBA MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIHMAaHbI, MPOBEICHHON K TMIIOTEHY3E




NPSIMOYTOJLHOTO  TPEYTOJbHUKA,
3ajau

B PCHICHHUU TI'COMCTPHYCCKHX




6.7

Onpenensats MapamuieIbHOCTh MPSIMBIX € IIOMOILBIO YTIIOB, KOTOPBIE
oOpazyer ¢ HuMH cekymas. Onpenensit HapaieIbHOCTh
IPSMBIX C IIOMOIIBID PAaBEHCTBA PACCTOSIHUM OT TOYEK OJIHOU
IPSIMOM 10 TOYEK APYTOU NMPSIMOM

6.8

Pemiats 3a1aun Ha KileTyaTon Oymare

6.9

[IpoBOUTh BBIYKMCICHUS W HAXOAUTh YUCIOBbIE U OyKBEHHBIC
3HAYEHHS] YIJTIOB B I€OMETPUYECKUX 3a7ayax C HCIOJb30BAHUEM
CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX TPU MEPECEUCHUM JBYX TMapaUICIbHBIX MPSIMBIX
cekyuiel. Pemare npakTrueckre 3a/1aud Ha HaXO0XKIECHHUE YIII0B

6.10

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MeECTa TOYEK. YMETh
onpenensaTh OUCCEKTPUCY YIVIA W CEPEIUHHBIN MepHeHIUKYISp
K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOUEK

6.11

DopMynupoBaTh ONPEAECIEHNUs]  OKPY)KHOCTM M Kpyra,
XOpIbl U AMaMeTpa OKPY>KHOCTH, IOJb30BaThCA MX CBOWCTBAMH.
YMeETh NPUMEHATH 3TU CBOMCTBA IIPU PELLICHUH 3a/1a4

6.12

Bianets moHATHEM ONHUCAHHOM OKOJIO TPEYTOJBHUKA OKPY’KHOCTH,
yMETh HaxoauTh €€ LeHTp. llomp3oBarbecs (hakTamMum O TOM, 4YTO
OHUCCEeKTPUCHl YIJIOB TPEYroJIbHUKA IEpeceKaloTcs B OJHOU
TOYKE, U O TOM, UYTO CEPEIMHHBIC NEPHEHIUKYISAPHI K CTOPOHAM
TPEYTOJIBHUKA NIEPECEKAIOTCS B OTHOU TOUKE

6.13

Brnanete moHsATHEM KacaTeNbHOW K OKPY)KHOCTH, IOJIb30BaThCS
TEOPEMOM O MEPHEHIUKYJSIPHOCTH KacaTeJIbHOM M pajuyca,
IIPOBEJICHHOI'O K TOYKE KACAHMSI

6.14

[Tonp30BaTbCs MPOCTEMIIMMH TE€OMETPUUYECKUMU
HEPABEHCTBAMM, IOHUMATh UX MTPAKTUUECKUAN
CMBICIT

6.15

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOEHHUSI C MOMOIIBIO
LHUAPKYJIS U TUHEUKH

IIpoBepsieMble 3JIeMEHTBI COAEePKAHMS

Kon

[TIpoBepsieMblil 3JIEMEHT COJICPKAHUS

1

Yucia ¥ BBIYUCIICHUS

1.1

JpoOu 0OBIKHOBEHHBIE U IECATUYHBIE, TIEPEX0]] OT OJHOU (POpMBI 3amucu
apobeit k apyroif. [loHsTHE panuMOHAIBHOIO YMCIIA, 3aIIUCh, CPABHEHHE,
YHOPSIAOYMBAHUE PALIMOHATIBHBIX YHACEIT




Apudmernyeckue AHCTBHS ¢ palldOHAILHBIMU YHClIaMH. PereHue 3a1aq

1.2 .
U3 peajbHOM MPAKTUKU HA YacTH, HA APOOH
13 CreneHp ¢ HaTypaJbHBIM IOKAa3aTEJIEM: OIpPEAEICHUE,
' npeoOpa3oBaHre BHIPAKEHHU HA OCHOBE OTIPE/ICIICHHS, 3aITUCh OOJIBIITUX
qucesn
L4 [TpoueHThl, 3a1uCch NPOLEHTOB B BUJIE APOOU U IpOOH B BUJIE MTPOLIEHTOB.
' Tpu OCHOBHBIE 33J1a4M HA MIPOIIEHTHI, PEIICHHUE 33Ja4 U3 peajJbHON
MIPaKTUKU
L5 [IpumeHeHre TPU3HAKOB JEIMMOCTH, pPa3lOXKEHUE Ha
' MHO>KUTEH HaTyPAJIbHbBIX YUCEN
L6 PeanbHble  3aBUCMMOCTM, B TOM 4HCIE MOpAMas U
' o0paTHast IPOMOPIHOHATLHOCTH
2 AnreOpanyeckue BbIpaXKEHUS
21 [lepemeHHbIE, YNCIOBOE 3HAUEHHUE BBIPAKEHUS C TIEPEMEHHOM.
' JlonmycTuMble 3HaUEHUS IEPEMEHHBIX
29 [IpencraBiieHre 3aBUCUMOCTH MEXAY BEIUYMHAMH B BHUJC
' dbopmybl. Beruucnenus no popmynam
73 [IpeoOpa3oBanre OYKBEHHBIX  BBIPDOKEHUW, TOXKIIECTBEHHO
' pPaBHBIEC BBIPAKECHUS
24 CBoIICTBa CTENEHU C HATYPAIbHBIM OKA3aTEIEM
75 OnnowieHsl 1 MHOTOWIEHbl. CTeneHb MHOTOWwIeHa. C0KEeHHE,
' BBIYUTAHUE, YMHOXKEHUE MHOTOYJICHOB
@opMyJibl COKpPAIICHHOTO YMHOXKEHMS: KBagpaT CYMMbl W KBajpaT
2.6 pazHoctn. dopMyna pa3HOCTH KBaapaToB. Pa3nokeHMEe MHOIOYJIEHOB
Ha MHOXXHTEJN
3 VYpaBHeHuUs
31 VYpaBHeHHE, KOpEHb ypaBHEHUS, IpaBWiia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCWJIBHOCTb YPABHEHUI
39 JluHenHOe ypaBHEHUE C OJHOW NMEPEMEHHOM, YHCIIO KOPHEN JIMHEHHOTO
' YPaBHEHUSI, PEIICHUE JINHENHBIX YPABHECHUN
313 CocraBneHue ypaBHEHHI 110 YCIOBUIO 3a7a4i. Permenne TeKCTOBbIX
' 3a7a4 C MOMOIIBIO YPaBHEHU
34 JluneitHoe ypaBHEHHUE C ABYMS IEPEMEHHBIMH U €r0 rpaduk
Cucrtema JIByX JIMHEWHBIX YpaBHEHUH ¢ JIByMsl NepeMeHHbIMU. Pelienue
3.5 CUCTEM ypaBHEHUH crnocoOboM mojcTaHOBKU. [lpumepsl pemieHus

TCKCTOBLIX 3a/1a4 C IOMOIIIBIO CUCTCM ypaBHeHI/Iﬁ




Koopnunate! u rpaduku. OyHkuuu

4.1 KoopaunaTta Touku Ha npsaMoit
49 YucnoBsie MpoMexyTKH. PaccTosiHre MEX Ty TByMSI TOUKaMU
' KOOPJIMHATHOM MPSIMOM
43 [IpssimoyrosbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca u
' OopJMHAaTa TOYKHA Ha KOOPIUHATHOM TIOCKOCTH
44 [Tpumeps rpadukoB, 3aganHbIX Gopmynamu. UTeHne rpa@uKkoB peaibHBIX
' 3aBUCUMOCTEM
4.5 [Tonsitue pynkuun. ['paduk dyakmun. CoiicTBa GyHKINN
4.6 Jlunentnas pyuknus, ee rpaduk. ['paduk dyaknmm y = |x|
47 ['paduueckoe pelmieHHe JIUHEWHBIX YPAaBHEHHH M CHCTEM
' JIMHENHBIX YPaBHEHUN
5 BeposTHOCTh M cTaTuCTHKA
[IpencraBnenre JaHHBIX B BHJAE TaOaMWIl, Jauarpamm, TIpaduKoB.
3anonHeHue TaONUIl, YTEHHWE M TIOCTPOCHHUE JuarpaMM (CTOJIOMKOBBIX
5.1 (cTronbuathix) U KpyroBbix). UteHuwe rpadukoB peanmbHBIX MPOIECCOB.
W3Bneuenne WHPOpMALMM M3 JUMAarpaMM W TaOJMI, HCHOJb30BAHHE M
WHTEPIPETANS TaHHBIX
OnucarenbHasi CTaATUCTUKA: CpeliHee apu(MEeTUIECKOe, MeIMaHa, pa3Max,
52 HauOoJblllee W HAUMEHbIIEE 3HAYeHHs HaOOpa YHCIOBBIX JIAHHBIX.
[Iprmepsl cirydyalHOW U3MEHYUBOCTH
CnyyaitHblil 3KcriepuMeHT (OMbIT) U ciydailHoe coObiTHe. BeposTHOCTh
53 U 4yactota. Ponb MalOBEpOSTHBIX U MPAKTUYECKU JTOCTOBEPHBIX
' COOBITHI B mpupoJie U B 001ecTBe. MOHETa U UrpalibHasi KOCTh B TEOPUU
BEPOSATHOCTEU
I'pad, Bepimna, pedbpo. Crenenp BepiinHbl. Yuciao pedep U cymmapHas
54 crenieHb BepmmH. [IpeacraBnenue o cBsizHocTH rpada. llenu u IUKIIBL.
' [Iytu B rpadax. O6xon rpada (vitmepoB mnyTth). [IpencraBienue 006
opueHTHpOBaHHOM rpade. Pemenue 3agau ¢ momonibio rpagos
6 I'eomeTpus
Hauvanbnbie nonsitust reomerpuun. Touka, npsiMasi, OTPE30K, JIyd. YTOIL
6.1 Bunsl yrnoB. BepTukanbHble U CMEXHBIE YIibl. buccekrpuca yria.
Jlomanasi, mMHoroyronbHUK. [lapamnenbHOCTh W NEPHEHAMKYJISIPHOCTh
MPSIMBIX
6. Cummetrpuunbie  (urypel. OCHOBHBIE CBOMCTBAa OCEBOM

cuMMmeTpuu. [ IpuMepsl cMMMETpUH B OKPYIKAIOLIEM
MHpE




OCHOBHBIE TTOCTPOCHUS C MOMOUIBIO LUPKYJIA U JIMHEHKH.

6.3 .
Tpeyronsuuk. BricoTa, Mennana, GuccekTpuca, MX CBOMCTBA
6.4 PaBHOOeIpeHHBIE UM PABHOCTOPOHHHUM  TPEYTOJbHUKHU.
' HepaBeHcTBO TpeyroibHUKA
6.5 CBoiicTBa W TPU3HAKU PABHOOEIPEHHOIO TPEYTOJIbHUKA.
' [Ipu3Haky paBeHCTBa TPEYTOJIBHUKOB
6.6 CpoiicTBa W TIPU3HAKU  MapauieNbHbIX  HpsMbIX. Cymma
' YIJIOB TPEYroJibHUKA. BHEIIHNE yIIibl TPEYTOJIbHUKA
[IpsiMoyrosibHBIA TpeyroiibHUK. CBONUCTBO MEIUAHbl MNPSIMOYTOJILHOTO
6.7 TPEYTrOJbHUKA, TMPOBEICHHOW K THUNoTeHy3e. [Ipu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM
B 30°
HepaBeHcTBa B T€OMETpHM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
6.8 O JJUHE JIOMaHOW, Teopema O OojbllIeM yriae U OoJblIeH CTOpOHE
TpEeyTroJbHUKA. [leprneHIuKyiap 1 HaKJIOHHAs
6.9 I'eomerpuyeckoe mecto Toyek. buccekrpuca yria u
' CEpEIMHHBIN MEPIIEHIUKYIISIP K OTPE3KY KaK
r€OMETPUYECKUE MECTA TOUEK
OKpyXHOCTh M Kpyr, XOopAa W JAuaMeTp, HX CBoMcTBa. B3anmHoe
6.10 PaCIOJIOKECHUE OKPYHOCTH 151 MPSAMO. Kacarenbnas u
CeKyIlas K OKPY>KHOCTH
6.11 OKpy»XHOCTb, BIIUCaHHAsl B yroyi. BnucanHas U omucaHHAasi OKPYXHOCTH

TPEYTOJIbHUKA




8 KVIACC

IIpoBepsieMble TpeOOBAHUA K Pe3yJabTAaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMsl

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOU
IIPOBEPAEMO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00Opa3oBaHus
ro
pe3ynbTaTa
1 Uucna v BEIYUCICHUS

Hcnonb3oBaTh  HadyaJbHbIE  NPEACTABICHUS O  MHOXKECTBE
JNEUCTBUTEIIBHBIX  YWCEJI JUISI  CpPaBHEHHWS, OKpPYIJICHHS U
BBIYMCIICHUN, HM300pakaTh JEHCTBUTEIbHBIE YHCIIa TOYKAMH Ha
KOOPJAMHATHOM MPSMOMU

1.1

[IpumeHsTh TOHATHE apU(PMETUYECKOTO0 KBaJAPATHOIO KOPHS,
HaXOJUTh KBaJpaTHbIE KOPHU, HCHOJIB3YysS NPU HEOOXOIUMOCTH
KAJIBKYJISTOP, BBIITOJTHATH npeoOpa3oBaHus BBIPAXEHUU,
COZIEpIKAIUX KBaJApaTHBIE KOPHU, UCIIOJIb3YS CBOWCTBA KOPHEU

1.2

Hcnonp30BaTe 3amucy  OONBIIMX M MAaJbIX YHCEI C

1.3 o .
MOMOIIIBIO AECATUYHBIX IPOOEH U CTeneHeu uncna

10

2 Anrebpandyeckue BbIpaKCHUS

[IprMeHSTh MOHATHE CTENEHU C LEIbIM IOKA3aTEIeM, BBIOIHITh
2.1 npeoOpa3oBaHus BbIPAXKEHUM, COJEPKAIIMX CTENEHU C LETbIM
NIOKa3aTeyieM

BBIMONMHATE  TOXJIECTBEHHBIE MPEOOpPa30BaHMUS  PaIlMOHAIBHBIX
2.2 BBIDOKEHUH Ha OCHOBE NPaBUJ JICMCTBHUM HaJ MHOTOYJICHAMH
U anreOpanyeckuMu JIpoOsMu

2.3 PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKUTEU
24 [TpumensaTy npeoOpa3zoBaHusl BBIPAKEHUN NJIsI pEUICHUS
' Pa3JIMYHBIX 3a]1a4 U3 MAaTEMATUKH, CMEKHBIX IIPEIMETOB, U3
pEATIbHOMN ITPAKTUKHU
3 YpaBHEHUS 1 HEPABEHCTBA

Pemate snMHENHBIC, KBAaJApaTHBIE YPaBHEHUS U pPALMOHAIBHBIE
3.1 YPaBHEHUsI, CBOJIALIMECA K HUM, CUCTEMBI IByX YPABHEHUH C ABYMsI
MEPEMEHHBIMU




3.2

[IpoBoauTE MNpOCTEUIINE HCCIENOBAHUS YPABHEHUW M CUCTEM
ypaBHEHHI, B TOM UYHCIE€ C TPUMEHEHUEM TIpapUUECKUX
npeAcTaBiIeHu (yCTaHaBIMBATh, UMEET JIM YPAaBHEHHUE WJIM CUCTEMA
YpaBHEHH pEIICHHUS], €CIIH UMEET, TO CKOJIBKO, U IIpoUee)
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[lepexoauTs OT croBecHOW (OPMYJTUPOBKM 3aJaud K €€
anredpandeckoii MOJENU C TOMOIIBI0 COCTABJICHHS YpaBHEHUS
158105 CHCTEMBI YpaBHEHHI, WHTEPIIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJa4M MOJTYyYEHHBIN PE3YyJIbTAT

3.4

[IpumeHsATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJi CpPaBHEHMS,
OILIEHKH, peIlaTh JIMHEWHbIE HEPABEHCTBA C OJTHOW NMEPEMEHHOMN U UX
CUCTEMBI, JlaBaThb TIpaUyEcKyl0 WUIIOCTPALMI0O MHOXECTBa
pelIeHnil HepaBeHCTBa, CUCTEMbl HEPABEHCTB

DOyHKINU

4.1

[TonumaTe ¥ MCHONB30BaTh (PYHKIIMOHAIBHBIC TIOHSITHS M SI3BIK
(TepMUHBI, CUMBOJIMYECKUE O0O3HAUCHHUSI), ONPECATh 3HAUCHUE
(GYHKIIMH 110 3HAYSHHUIO apTyMEHTa, OMpeIesITh CBOUCTBA (HYHKIIUU
1o ee rpaguky

4.2

Lk

Crpouts rpaduKu 3JIeMEHTapHbIX (QYHKIMHA Bupa: V™ |y =
X2, _
X

y = X, y = |X|, onuceIBaTh CBOWCTBA YMCIOBOM (DYHKIUM IO
ee rpaguky

BepOSITHOCTB N CTaTUCTHUKA

5.1

N3Bnekate u mpeoOpazoBbiBaTh WH(OOPMAIUIO, TPEICTABICHHYIO
B BHjc TaOmuIl, auarpaMm, rpadukoB, NPEJCTaBIATH JIaHHBIC B
BHJIC TaOJIUII, AUArpaMM, TpauKoB

5.2

OnuceiBaTh aHHBIE C TOMOIIBK) CTATUCTUYECKUX IMOKA3aTEIICH:
CpeAHUX 3HAYECHHM W Mep pacceuBaHus (pa3max, AUCHEPCHUs
U CTaHJapTHOE OTKJIOHEHUE)

5.3

HaxoIuTh 4acTOTHI YHCIOBBIX 3HAYEHHI M YaCTOTHI COOBITHI, B TOM
YHCJIC 110 pe3yJIbTaTaM U3MEPECHUIA U HAOTIOCHUI

5.4

Haxonute BeposSITHOCTH CIydalHBIX COOBITUHA B OMbBITAX, 3HAs
BEPOSITHOCTH  DJIEMEHTAPHBIX  COOBITUHA, B TOM 4YHUCIE B
OTBITaX C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU

5.5

Hcnonw3oBarh  rpapuueckue  MOJENIU:  JIEPEBO
CIIy4allHOT'O DKCIIEpUMEHTA, AUarpaMmMsbl JUiepa,
YUCII0Bas MpsAMas




5.6

OHepI/IpOBaTB IIOHATUAMMU.: MHOXECTBO, ITIOAMHOXKECTBO,
BBIIIOJIHATH oncpanuu Hanqg MHO>XECTBaMU: O6’bCI[I/IHeHI/IC,
IMEPCCCYCHUC, MOOIIOJIHCHHUC, IICPCUHUCIIATH J3JICMCHTBI MHOXKCCTB,
IMPUMCHATDH CBOMCTBA MHOKECTB




5.7

Ucnonb3oBaTh Tpaduyueckoe MpeicTaBlIeHne MHOXKECTB U CBSA3EH
MEXKJIY HUMHU Ui ONKMCAHUSI NMPOLECCOB M SIBICHUW, B TOM YHUCIIE
Y pelIeHUH 3374 U3 APYTUX yU4eOHBIX MPEAMETOB U KYpCOB

['eomerpus

6.1

Pacmo3HaBaTh OCHOBHBIC BUIbI Y€THIPEXYTOJIBHUKOB, HX 3JICMCHTHI,
MOJIb30BaThCS WX CBOWCTBAMHU MPU PEHICHUU TI'€OMETPHUYCCKHX
3a7a4

6.2

[IpumeHsTh CBOMCTBA TOYKM MEPECEUCHUS MEAUAH
TPEyroJibHUKA (LIEHTpa Macc) B PELICHUH 3a/1a4

6.3

Bnagers moHsTMEM cpelHEH JMHMM TPEYrojibHUKA M Tpaleuu,
OPUMEHATh MX CBOMCTBA MPU PEUIEHUH TE€OMETPUUYECKUX 3ajad.
[Tonp30BaThCs TEOpPEMOM Qaneca 17§ TEOpPEMON 0
IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATh HUX JUIA PpELIEHUs
IPaKTHUYECKUX 33134

6.4

[IpumeHsTh NpU3HAKKM MOJOOUST  TPEYrOJIbLHUKOB B
pELICHUH T€OMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaThes Teopemoil [ludaropa ans pemieHus reoMeTpUYeCcKuX
51 IIPAKTUYECKUX 3a7ay. Crpoutb MaTEMaTUYECKYIO
MOJIEJIb B IIPAKTUYECKUX 3a/1a4ax, CAMOCTOATENIBHO J1E€JIaTh YEPTEK U
HAXOJUTb COOTBETCTBYIOILIUE JUIMHBI

6.6

Bianerp mOHATHSIMH CHHYCA, KOCUHYCa M TaHT€HCAa OCTPOTO yTia
IPSAMOYTOJIBHOIO TPEYroyibHUKA. 110J1630BaThCS 3TUMHM NTOHATUAMHA
JUISL PELIEHUS ITPAKTUYECKUX 3a/1a4

6.7

Bbruncnsate (pa3nuyHbBIMU  CHOCOOAMHM) IUIOIIAAL TPEYTOJIbHHUKA
U TUIOLIA MHOTOYTOJBHBIX (pUryp (moss3ysck, rae HeoOX0aUMo,
KaJbKyJasTOpoM).  IIpuMeHATH  MONy4YeHHblE  yMEHUA B
IPAKTUYECKUX 3a7a4ax

6.8

Binanerp NOHATUSAMM  BIMCAaHHOIO U LEHTPAIBHOIO  YIUIA,
UCIIOb30BaTh TEOPEMBl O BIUCAHHBIX YIJax, yIjiax MEXAy
XopAamu (CEKyLIMMH) U yIile MEXIy KacaTelabHOW M XOpAOH mpu
pELIEHNH TeOMETPUYECKUX 3a1a

6.9

Bnaners NOHATHMEM ONUCAHHOTO YETHIPEXYTOJILHUKA,
NPUMEHSTh CBOMCTBA ONTMCAHHOTO YEThIPEXYTOJIbHUKA
IIpU pEeUIeHUH 3a7a4

6.10

HpI/IMCHSITB IMOJYYCHHBIC 3HAHWA Ha IIPAKTUKE — CTPOUTH
MAaTEMAaTH4YCCKUEC MOACIIN IJI 3aaa4 peanLHoﬁ JKU3HU U ITPOBOJIUTH
COOTBCTCTBYIOIIIHC BBIYMCJICHHU S C IMPUMCHCHHUCM




nojoOousi W TPUTOHOMETPUHU  (TIOJB3YSACH,
KaJbKYJIATOPOM)

Tac

HEOOXOINMO,




HpOBepHeMLIe AJIEMCECHTHBI COACPKAHUSA

Kon [IpoBepsieMblil 3JIEMEHT COJAEPKAHUS
1 Uucna v BEIYUCICHUS
11 KBaapartueiii kopeHb u3 uucina. [loHstue o0 uppanrioHaTILHOM YHCIIE.
' JlecsTnaHbIe IPUOIMKEHUS UPPATMOHATIBHBIX YUCE
CpolicTBa apu(MeTHUECKNX KBAJAPATHBIX KOpHEH W WX MPUMEHEHHUE
1.2 K TpeoOpa3oBaHUI0  YHUCJIOBBIX  BBIPOKEHHM W BBIUMCICHUSIM.
JlencTBUTEIbHBIC YUCTIa
1.3 CreneHb C 1ENbIM MoKa3zaTeaeM U ee cBoiicTBa. CTaHaapTHas 3aMuCh
quClia
2 AnreOpanyeckue BbIpaXKEHUS
71 KBagpatHeli  TpexuieH, pa3jIoKEHUE  KBAJAPATHOI'O
' TpexuseHa Ha MHOXHUTETU
2.2 Anrebpaundeckas 1po0b. OCHOBHOE CBOMCTBO alreOpandeckoi apoou
23 CrnosxeHue, BBIYUTaHUE, YMHOKEHUE, JICTICHUE are0pandeckux apooeit
24 PanronanpHbIe BRIpaXKEHHUS U UX MIPEOOPa30BaHKE
3 VYpaBHEeHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO
' ypaBHeHus. Teopema Buera
3.2 Pemenne ypaBHeHMH, CBOIAIIMXCS K JUHEWHBIM U KBAaIPATHBIM
33 [Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHUS
['paduueckass uHTEprHpeTanusi ypaBHEHHM ¢ JABYMsS NEPEMEHHBIMU U
34 CUCTEM JIMHEWHBIX YpaBHEHHH C JAByMs I€peMeHHbIMH. [Ipumepsbl
pElIeHUs CUCTEM HEJIMHEUHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU
35 Perienrie TEKCTOBBIX 3a/1au alreOpanvyecKuM CrocoOoM
3.6 UucnoBble HEPABEHCTBA U UX CBOKCTBA
3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHOMN
3.8 PaBHOCHIIBHOCTh HEPABEHCTB
39 JInHelHbIe HEPaBEHCTBA C OJJHOM NEPEMEHHOMN
3.10 CucTembl JIMHEHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 OyHKIMU
41 [Tonsitne ¢yukauu. OONacTh oOmpeaeseHus U MHOXKECTBO

3HaueHuil pyHkuuu. CriocoObl 3aaHus QyHKIMIMA




4.2 I'padux pynkumun. Urenne cBOWCTB PYHKITUU TIO €€ TpaPuKy
4.3 [Tpumepsl rpadukoB GyHKIMMA, OTPAKAIOIMIKUX PeAIbHbIE IPOLECCHI
44 OYHKIMK, OMUCHIBAIONIUE TPAMYI0O H OOpaTHYIO
' POMOPLHUOHANIbHBIE 3aBUCUMOCTH, UX TpaQUKU
4.5 OyHKIUK Yy = X°, y = X
4.6 OyHKkIHHA Y *° X,y = [X]
4.7 ['paduueckoe perieHre ypaBHEHUI U CUCTEM YpaBHEHUI
5 BeposTHOCTh U cTaTUCTHKA
5.1 [IpencraBieHne NaHHBIX B BUAE TaOIMI], 1UarpamMmm, rpadukoB
59 MHOXECTBO,  3JIEMEHT  MHOXKECTBA,  IOJMHOXECTBO.
' Onepaiyu HajJ MHOKECTBAMU: OOBEAMHEHHE,
IIepeceyeHne, TONOJIHEHNE
53 CaoiicTBa onepanuii Haj MHOKECTBAMH:
' NIEPEMECTUTENBHOE, COUETATENBHOE, PACIIPEIETUTEIBHOE,
BKJTFOUCHUS
54 Hcnonb3oBanue rpaduyueckoro MpeacTaBlIeHUs MHOXKECTB IS
' ONMCAaHUs PEAbHBIX IIPOLIECCOB U SBJIICHUM, IPHU PELICHNUH 3aa4.
55 N3mepenne paccenBaHus NaHHBIX. J[MCTIiEpCUsl U CTaHIapTHOE OTKJIOHEHUE
' YHCJIOBBIX HA00OPOB. /lnarpaMma paccenBaHus
DnemMeHTapHbIe COOBITHS CiaydailHOTO ofbiTa. CioydaiiHbIE COOBITHA.
56 BepositHocTr coObITHII. ONBITEI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
' COOBITHSIMHU. CiyvaitHblit BBIOOD. CBsi3b MEXKITY
MaJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMH B TIPUPOJIE,
OOLIECTBE U HayKe
HepeBo. CBoiiCTBa E€pEeBBEB: E€AUHCTBEHHOCTh IYyTH, CYLIECTBOBAHUE
5.7 BUCSYEH BEPIIMHBI, CBS3b MEXAY YHCIOM BEpIIMH M YHCIOM pedep.
[IpaBuino ymHoxxenwus. Pemenne 3amayd ¢ momorisio rpagos
[IpoTuBOMONOXKHBIE COOBITHSI. Jnarpamma Diinepa.
5.8 OO0beauHeHue U TiepeceyeHue CcoObITH. HecoBMecTHBIE COOBITHS.
dopmyia CI0KEHUs BEPOSITHOCTEN
59 YcnoBHas BeposiTHOCTR. [IpaBuiio ymHoxxeHusi. HezaBucumbie COOBITHS
IIpencraBnenne  skcrepumMeHTa B BHAE  JepeBa.  PemeHue
5.10 3a/1a4 Ha HAXOXKJICHHME BEPOATHOCTEW C IOMOLIBIO JEPEBA CIYyYaWHOIO
AKCHEPUMEHTA, JUarpamm Jdiliiepa
6 I'eomerpus
6.1 UYeteipexyronpHuku. [lapannenorpamm, ero npusHaku U CBOMCTBA




6.2

[IpsiMmoyronbHUK, pOMO, KBapaT, UX MPU3HAKA U CBONCTBA




Tpamenusi, paBHOOOKas  Tpamenusi, €€ CBOWCTBA U

6.3
npusHaku. [IpsaMoyronpHas Tpanenus
6.4 Meton yaBoeHust menuansl. LleHTtpanbHas cummerpusi. Teopema
' daneca 1 TeopeMa 0 NMPONOPLHUOHAIBHBIX OTpE3Kax
6.5 CpenHue TMHUY TPEyroibHHUKA U Tpaneuuu. LlenTp Macc TpeyroiabHHuKa
6.6 [Togobue TpeyrombHUkoB, K03 duinmuent mnoaodus. IlpusHaku
' no100us TpeyroiabHUKOB. [IpuMeHeHne mogo0us Mpy pemeHu
MPAaKTHYECKUX 3a7a4
6.7 @opMmynbl IS MUIOMAAM  TPEYTOJbHMKA, MapajjiesiorpaMma,
' poMOa U Tparnenuu
6.8 CpolicTBa muiomiase reoMerpuyeckux ¢uryp. OTHoLIEHHE
' ioniaied no00oHbIX GUryp
6.9 Brrancnenne miomaaei TpeyroJbHIKOB 1 MHOTOYTOJIEHUKOB Ha
' KJIeT4aTou Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa npu
pELICHUH MPAKTHYECKUX 3a71a4
CuHyc, KOCUHYC, TAHT'€HC OCTPOI0 YIJia IPSIMOYTOJbHOTO TPEYrOJIbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TPUrOHOMETPUYECKUE
¢bynkuuu yrios B 30°, 45° u 60°
6.12 BrivcanHble M LEHTpajabHbIE YIJIbI, YTOJ MEXAY KacaTelbHOM M XOpAOH.
' VYTl MeXAY XOpIaMU U CEKYIIUMU
6.13 BrnivcanHnblie 1 onrcaHHbIEC YETBIPEXYTOJIbHUKU
6.14 B3anmHoOe pacnonoxeHue ABYX OKpykHOcTed. Kacanue OKpyKHOCTEM.

OO1ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM




9 KJIACC

IIpoBepsieMble TpeOOBAHUA K Pe3yJabTAaTaM OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMsl

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
IPOBEPSIEMO o0pa3zoBaTeIbHON MTPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs
ro
pe3yJibTaTta
1 Yucna v BbIYUCICHHS

CpaBHI/IBaTB H YIIOpAAOYHMBATH PALlMOHAJIIBHBIC W WPPAlMOHAJIBHBIC
quciia

1.1

BoinonuaTe  apudmernueckue  IEUCTBHS €  pallMOHAIBHBIMU
1.2 YUCJIAMHU, COYeTas YCTHBIE W IMCBMEHHBIE IMPUEMBI, BBIIIOJIHATH
BBIYMCIICHUS C HPPALMOHAJIBHBIMA YUCIIAMHU

HaXOI[I/ITB 3HAQUCHUS CTEIEHEM C OCJIbIMHU IMOKA3aTCIIsIMH U

1.3 . .
KOPHEH, BBIYUCIIATH 3HAYEHUS YNCIOBBIX BBIPAKCHUN
14 OKpyryATb  ACUCTBUTENBHBIE  YHUCIA,  BBINOJHATH
' IIPUKHJIKY PE3YJIbTAaTa BBIYMCICHAN, OLIEHKY
YUCJIOBBIX BBIPAXKECHUM
2 YpaBHEHUS U HEPABEHCTBA
)1 Pewmlate  sMHEVHBIE W KBaJpaTHbIE  ypaBHEHUS,

YpaBHEHHUS, CBOSAIIMECS K HUM, IpOCTEHINE APOOHO-
palMOHAIIbHBIC YPaBHEHUS

Pemare cucrembl ABYyX JIMHEMHBIX YpaBHEHHW C  JBYMs
2.2 NEPEMEHHBIMM M CHCTEMBI [BYX YPaBHEHMM, B KOTOPBIX OIHO
YPAaBHEHUE HE SBIACTCS JIMHEUHBIM

Pemartp TekCTOBBIE 3a7]aun aNreOpanyecKuM CrocoOOM € MOMOIIBIO
23 COCTaBJICHUSI YPAaBHEHUs WJIM CUCTEMBI JBYX YPaBHEHUU C JABYMS
IIEPEMEHHBIMU

[IpoBoaHuTE MpOCTEUIINE HCCIENOBAHUS YPABHEHUW M CUCTEM
ypaBHEHUH, B TOM YHCIE C TPUMEHEHHEM TpadUuecKux
24 OpeacTaBlieHUd  (Hampumep,  yCTaHaBIWBaTh,  HMMEET  JIU
YPaBHEHUE WM CHCTEMA YPAaBHEHWM PEIICHHs, €CIH HUMEET,
TO CKOJIbKO)

Pemate nuHENHBIE HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA,
2.5 U300pakaTh pEIICHHE HEPABEHCTB HAa YWCJIOBOM  MPSMOM,
3alUChIBATh PELICHUE C IIOMOILIBIO CUMBOJIOB




2.6

Pemiate cuctembl JIMHEHHBIX HEPABEHCTB,
HEPABEHCTB, BKIIIOYAIOIIME  KBaJpaTHOE
n300paxarb pelieHue

CHUCTEMBI
HEPaBEHCTBO,




CHCTEMbl HEPABEHCTB HAa YMCJIOBOW MPSIMOM, 3aNHCHIBATH
pellIeHuE ¢ MOMOIIBIO CUMBOJIOB

2.7 Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH PA3JIMYHBIX 33]1a4
3 DyHKIUU
PacrioznaBate  (QyHKIMM ~ HU3YYEHHBIX  BHJIOB.
[Toka3bIBaTh CXEMAaTUYECKH PACIOJIOKEHUE Ha
11 KOOPJMHATHOU IIJIOCKOCTH
rpadukoB QyHKimii Buga: y =kx, y=kx +b, ¥ | y=ax*+bx +
C —_
X
B 3aBUCUMOCTH OT 3HaUY€HUU KOA(PPHUITMEHTOB, ONMHUCHIBATH
CBOMCTBA (PyHKLIUI
[Toka3pIBaTh CXEMATUYECKHA PACIIOJIOKEHUE HA KOOPAUHATHOM
3.2 II0CKOCTH rpadukoB GyHKIMH Buga y *° I, y = |X| u onuckIBaThH
CBOMCTBA (DYHKIIMIA
Crpouts M M300pa)kaTh CXEMaTHYECKH TIpaUKH KBaJApaTUUHBIX
33 GbyHKUMNA, ONMUCHIBATH CBOMCTBA KBAJpaTHUYHBIX (YHKIMA MO HX
rpadgukam
Pacnio3naBath kBajpaTuyHyro GyHKIHIO MO (hopmylie, TPUBOIUTH
34 IpUMEphl KBaJAPAaTUUHBIX (YHKIIUN W3 peaIbHOM >KU3HU, (DU3UKH,
reOMETPHUH
4 ApudmMernueckas 1 reoMeTprIecKasi Iporpeccuu
A1 Pacno3naBaTh apu(pMETHUYECKYI0O M T€OMETPHUYECKYIO IPOrpECCHH
' IpU pa3HBIX crioco0ax 3a1aHus
BbINONHATS BBIYKMCIEHUS C MCIOJb30BaHUEM (OPMYJ N-ro WieHa
4.2 apu(pMETUYECKO W  TEeOMETPUYECKOW  MPOTPECcCUi, CyMMBI
MEPBBIX N YWICHOB
43 N300paxkats 4aeHbl MOCIEI0BATEIbHOCTH TOYKAaMH Ha
' KOOPIMHATHOM IIJIOCKOCTH
Pematp 3a]1a4H, CBSI3aHHbBIE C YHUCIIOBBIMU
4.4 MOCJIEIOBATEILHOCTAMHM, B TOM YHCIIE 33J]a4d U3 peajbHOM KU3HU
(C UCTIOIB30BAHUEM KAJIBKYJISATOPA, IU(PPOBHIX TEXHOJIOTHI)
5 BeposatHocTh U cTaTucTHKA




5.1

N3Bnekate U mpeoOpa3oBbiBaTh HHGOPMAIUIO, MPEICTABICHHYIO
B pPa3IMYHBIX UCTOYHUKAX B BHUJE TAOJNHI], AUArpamm, IpaduKoB,
MPEICTABIATh JaHHBIE B BUJE TaOIUII, IUarpamMmm, rpaduKkos




5.2

Pemate 3aaun opraHu30BaHHBIM TIEpeOOPOM BapHAHTOB, a
TaK)Ke C MUCMOJb30BaHUEM KOMOMHATOPHBIX MPaBUI U METOJIOB

5.3

Hcnonb30BaTh oOmMHcaTeNbHBIE XAPAKTECPUCTUKUA JJII MAaCCHBOB
YHCIIOBBIX JAHHBIX, B TOM YHUCJIC CpPEIHHE 3HAYCHHUS W MEpPBI
paccenBaHUs

5.4

Haxomuts 9acTOThl 3HAYEGHHIT M YaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSCh pe3yJIbTaTaMH IIPOBEJCHHBIX U3MEPECHUIN 1 HAOIIOICHUIM

5.5

Haxoauth BepOATHOCTH CIIy4aliHBIX COOBITUH B H3YYEHHBIX
ONbITaX, B TOM 4YHUCIE B ONBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTApPHBIMU COOBITUAMH, B CEPUSAX HUCIBITAHUN A0 MEPBOrO
ycIexa, B CepusIX UcnbITaHui bepHyim

5.6

HNmers npencraBiieHue O CIy4YalHOM BEIIMYMHE U O
pacnpeneneHu BEpOSITHOCTEN

5.7

NmeTh mpeacTaBieHne 0 3aK0HE OOJIBIINX YHUCEIT KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW WM3MEHUMBOCTH W O POJIM 3aKOHA
OOJBIINX YUCEN B MPUPOJIE U OOILECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YTJIOB, HAXOJUTH C
UX  TOMONIbIO  PAa3IUYHBIE  DJIEMEHThl  MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA («pereHue MPSIMOYTOJIbHBIX
TPEYTOJILHUKOBY). Haxonute (C MOMOUIBIO KaJbKYJSTOPA)
JUITMHBI ¥ YTJIbI JUIs1 HETAOJTUYHBIX 3HAYCHHM

6.2

[Tonp30BaThCA bopmynamu IIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXJECTBOM JUISL HaXO0XJICHUS
COOTHOUIEHUUN ME¥XK]1y TPUTOHOMETPUUYECKUMU BETUYNHAMU

6.3

Hcnonb30BaTh TEOpEMBI CHHYCOB M KOCHHYCOB JJISI HAXOXKICHUS
Pa3IMYHbBIX AJIIEMEHTOB TPEYTOJIbHUKA («pemieHue
TPEYTOJIbHUKOBY), MPUMEHATh UX MPU PEUICHUU T€OMETPUUECKHUX
3aja4

6.4

Brnanets noustusMu npeoOpazoBaHusi mogo0us, COOTBETCTBEHHBIX
aneMeHToB moo0HbIX (uryp. [Tonp30BaThes cBOWCTBaAMH MOI00US
POU3BOIBHBIX (QUTYP, YMETh BBIUMCISATH AJIUHBI U HAXOIUThH
yrael 'y moaoOHBIX ¢uryp. [lpumensars cBoiicTBa mogoOus B
NPAaKTUYECKUX 3aJlavyax. YmeTh OPUBOAUTD IpUMEpHI
N0J00HBIX  (DUTYp B OKPYKAIOIIEM MHUPE

6.5

[lons30BaTbcsd TEOpEMaMHU O TPOU3BENCHHHM  OTPE3KOB
XOpZ, O IPOU3BEIECHUN OTPE3KOB CEKYLIUX, O
KBaJpaTe KacareJbHOU




6.6

[Tonmb30BaThCA BEKTOpPaMH, ITIOHUMATh 150,
TeOMETPUYECKU U (U3UYECKUN CMBICH, TPUMEHATh UX B
pelIeHnd TEeOMETPUYECKUX U (u3nueckux 3anad. l[IpumeHAaTsh
CKaJISIPHOE MPOM3BEICHUE BEKTOPOB JIJIsI HAXOXKACHUS JJIMH U YTJIOB

6.7

ITons30BaThCs MCTOJAOM KOOpPpAMHAT Ha IIJIOCKOCTH, IMPHUMCHATH
€T0 B pCIICHUU I'COMCTPUYICCKUX U IIPAKTHYCCKUX 3a/1a4

6.8

Brnanerp mNOHATHAMU NPAaBUIBHOIO MHOI'OYIOJIBHUKA, JJIMHBI
OKPY>KHOCTH, JUIMHBI IyTH OKPY>KHOCTH M PaJUaHHOW MEpHI yIia,
YMETh BBIYMCIATH IUIOMIAAb Kpyra M ero yvacreu. IIpuMeHsTh
IIOJIyYEHHBIC YMEHHUS B IIPAKTUYECKUX 3a1adax

6.9

Haxonuth ocu wim LHeHTPhl CUMMETPUU (PUTYp, TPUMEHSTH
JBHUKEHUS TJIOCKOCTH B IMPOCTEUIINX CIIyYasx

6.10

[IpuMeHSITh TOJY4YCHHBIE 3HAHUA Ha TMPAKTHKE — CTPOUTHh
MaTeMaTUYECKUE MOJICITH VIS 3a/1a4 peajbHON KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIHE BBIYHCIICHUS C MIPUMEHEHUEM
nonoOuss W TPUTOHOMETPHYECKHX (YHKIUH (TOJB3YysICh, TIE
HEO00XO0IUMO, KaJIbKYJISITOPOM)

IIpoBepsieMble 3JIEMEHTBI COAePKAHMS

Kon

[IpoBepsieMblii 3JIEMEHT COJEPKAHUS

1

Yucia ¥ BBIYMCIICHUS

1.1

PannonaneHblie ynciia, MppalMOHAIIBHBIE YHCIIA, KOHEYHBIE U
OECKOHEUHBIE JECATUYHbIE TPOOU

1.2

MHOXECTBO JICMCTBUTCIBHBIX 4YMCEJ, JCHCTBUTCIBHBIC YHCIA Kak
OECKOHEUYHBIE JIeCITUYHbIC ApoOu. B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIY MHOXXECTBOM JCHCTBUTEIBHBIX YMCEI U KOOPAWUHATHOW MPSIMOM.
CpaBHeHUE JEUCTBUTEIBHBIX YUCET

1.3

Apudmernueckue IeUCTBUS C IEUCTBUTEIbHBIMU YUCIIAMU

1.4

N3mepenus, npubamxeHus, olleHKH. Pa3Mepbl 0ObEKTOB OKpYKArOIIEro
MUpa, IIUTEIBHOCTh MPOLECCOB B OKpy»KaromeMm mupe. [lpubnmxenHoe
3HAYEHUE BEJIIMYUHBI, TOYHOCTh MNpUOMMKEeHUd. OKpYIJIeHHE 4Yuce.
IIpuknka 1 OLEHKA pe3yabTaTOB BEIYMCICHUI

YPaBHeHI/IH N HCPAaBCHCTBA

2.1

YpaBHEHHS ¢ OJHOM [IEPEMEHHOMN

2.2

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K IMHEUHBIM
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KBanpatnoe ypaBHenue. Pemenne ypaBHeHUH, CBOISIIMXCS K
KBaJpaTHBIM

bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUN

24 . . N
TPEThbEW U YETBEPTOU CTENEHEN pa3oKeHUEM Ha
MHOXKHTEIN
2.5 Pemenue npoOHO-parimoOHAIEHBIX YPaBHEHUMA
2.6 Cucrembl ypaBHEHUM
2.7 YpaBHeHUE ¢ AByMSI IEPEMEHHBIMU U €T0 TpaPuK
2.8 Pemenue cuctem ABYX JMHEHHBIX YpaBHEHUH C IByMs IepEeMEHHBIMU
79 Pemenue cuctem AByX ypaBHEHUH, OJTHO U3 KOTOPBIX JTUHEHHOE, a IPyroe
' — BTOPOW CTENEHU
2.10 ['padprueckas mHTEpIpETALUS CUCTEMBI YPABHEHHM C TIBYMS
IEPEMEHHBIMU
2.11 Pemienue TeKCTOBBIX 3a/1a4 airedOpandeckum crocoooM
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pernienre TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOMN
2.14 Pemenne cucrteM JTMHEWHBIX HEPABEHCTB C OAHON MEPEMEHHOU
2.15 KBanparnabie HepaBeHCTBa
216 ['padprueckas nHTEpHpETALMSI HEPABEHCTB M CUCTEM HEPABEHCTB C
' JBYMSI IEPEMEHHBIMU
3 OyHKIMH
31 KBagpatuunas ¢yskuus, ee rpaguk u cpoiictBa. [lapabona,
' KOOPJIMHATHI BEPILIKHBI Tapa0oJIbl, OCb CHMMETPUHU NapadoJIbl
32 I'paduku bynkuuit y = kx, y = kx + b 1 ux cBoicTBa
Lk
33 I'paduku GyHkumini Y *° _ , y = X’ U uX CBOWCTBA
X
34 I'padpukn Gynkmii ¥ /X, y = |x| u ux cBolicTa
4 YucioBbIe NOCIEN0BATENBHOCTH
Omnpenenenne U crnocoObl 3aJaHUsl YHCIOBBIX IOCJIEOBATEILHOCTEH.
4.1 3ajaHue MOCIeA0BATEIbHOCTU PEKYPPEHTHON (opmysoll U (dopmyroi
n-ro 4jeHa
49 Apudmernueckas nporpeccusi. Dopmyiel n-ro wieHa apupmMeTudecKon
' IIPOTPECCUM, CYMMBI IIEPBBIX N YIEHOB
43 I'eomerpuueckas mporpeccus. PopMmyasl N-ro 4ieHa

FeOMeTqueCKOﬁ MMporpeCCruur, CYMMBI IICPBLIX N




YJICHOB




N300pakeHne 4wieHOB apuMETUUECKOW M T€OMETPUUYECKON MPOrpeccHii

4.4 TOYKaMHU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBINA U 3KCITOHEHIIMAIbHBIN
poct
4.5 Cl10KHbI€ MPOLICHTHI
S BeposATtHOCTh M cTaTuCTHKA
[IpencraBienne MaHHBIX B BHUAE TaONMUI, Juarpamm, rpaguKoB,
5.1 UHTEpIpeTalusi JaHHbIX. UTEeHHEe U MOCTpOCHUE TaOJIMIl, Juarpamm,
rpauKOB MO peajibHbIM JJAHHBIM
52 [lepecTanoBku U (hakTopHa
53 CoueTaHus ¥ YUCIIO COYETAHUM
54 Tpeyronbauk Ilackans. Pemenne 3a1ad ¢ HCIIOIb30BaHUEM
KOMOWHATOPHUKHU
55 ['eomeTpudeckass BeposATHOCTh. CiydaliHbI BBHIOOpP TOYKH U3 (PUTYPHI
' Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH
5.6 HcnbiTanne. Ycnex v Heynada. Cepusi UCIIBITAHUN IO IEPBOTO ycrexa
57 Cepust ucnibitannii bepuymnu. BeposiTHOCTH cOOBITHI B CepUU UCTIBITAHUI
' bepnynm
5.8 CrnyyaiiHas BeIMYMHA U paclpeielICHE BEPOSITHOCTEN
59 Maremartnueckoe oxujianue u aucnepcus. [IpumMepsl MmaremaTnueckoro
' 0’KUJAHUS KAK TEOPETHUYECKOTO CPEHETO 3HAUEHHUS BEIMYUHBI
510 MaremMaTnieckoe OXKHUJIAHUE U JUCIICPCHS CIYYaHOW BEJIMYHUHBI
' «YHCIJIO YCHEXOB B CEPUM UCTIBITAHUN bepHymim»
511 [TonsiTue o 3akoHe O0abIIMX yncen. 3mepeHre BeposITHOCTEN C
' MOMOIIIBIO YacTOT. POk 1 3HaueHne 3aK0Ha OOJIBIIINX YHUCEI B IPUPOJIC U
oOuiecTBe
6 I'eomertpus
6.1 Cunyc, xocuHyc, Tanrenc yrmoB or O go 180°.
' OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYIIBI
MIPUBEICHUS
Pemienne TtpeyronbHuUkKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
6.2 Penienne npakTryecKux 3a4ad C MCIHOJIb30BAHHEM TEOPEMbI KOCHHYCOB
Y TEOPEMBI CUHYCOB
6.3 [IpeoOpazoBanue nogodus. [logo6ue cOOTBETCTBEHHBIX JIEMEHTOB
6.4 TeopemMa O IMPOM3BEICHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEACHUU

OTPEC3KOB CCKYIIIUX, TCOPCMA O KBAApPATEC KacaTeJbHOMI

6.5

Bextop, mmHa (MOIyNlb)  BEKTOpa, COHAMpaBICHHBIC




BCKTOPLIL, ITIPOTUBOIIOJIOKHO HAIPABJIICHHBIC BCKTOPHI,
KOJIJIMHCAPHOCTb BCKTOPOB,




PaBEHCTBO BEKTOPOB, ONEpallMy HAaJ BEKTOpaMH. PasiioxkeHue BeKTopa
MO JIBYM HEKOJUIMHEApHBIM BEKTOpaM

KOOp,Z[I/IHaTBI BCKTOpPA. CK&J’IHPHOG IMPOU3BCIACHUC BCKTOPOB,

6.6
MIPUMEHEHUE ISl HAXOKICHUSI IJIMH U YIJIOB
JlexkapToBbl KOOpJIMHAThl Ha IUIOCKOCTH. YPaBHEHUS NPSAMOU W

6.7 OKPY’KHOCTH B KOOpJAHMHAaTaX, MEPECEUCHUE OKPYKHOCTEH M NPSIMBIX.
Metoa KOOpAMHAT U €r0 IPUMEHEHUE

6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKH

6.9 Jnuna okpykHOCTH. ['pagycHasi U pajuaHHasi Mepa yria, BEIYHCICHUE

' JUTAH YT OKPY>KHOCTEH
6.10 IT;momaap kpyra, CEKTOpa, CErMEHTa
6.11 JIBvKeHUs TUIOCKOCTA M BHYTPEHHUE CUMMETpUH (UTYpP

(amemeHnTapHbie npeacTanienus). [lapamiensuelit nepenoc. [loBopot




MNEPEYEHD (KOJU®UKATOP) IPOBEPSAEMbIX TPEBGOBAHUI

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUMA U JIEMEHTOB
COIAEPXKAHUA ITO MATEMATHUKE

JI)1st mpoBeIcHUsT OCHOBHOTO TOCYJapCTBEHHOT'O SK3aMEHa 10 MaTeMaTHKe (J1ajee
— OI'D mo wmaremMaTuke) HCHOJIB3yeTCs TIepedeHb (KOAU(MUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW OOpa30oBaTEIbHOM MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U JIEMEHTOB COJICPIKAHUSL.

IIpoBepsiembie Ha OI'D Mo maTemMaTuke TPeOOBaAaHUA K Pe3yJIbTATAM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
IPOBEPSAEMO OCHOBHOH 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
ro oOpazoBanus Ha ocHoBe DI'OC
TpeOOBaHMS
1 YMeHue ornepupoBaTh MOHITHSIMHU: MHOMXECTBO, IOJMHOMXECTBO,

omnepanuy HaJ MHOXECTBAMHU; YMEHHE OIEpUPOBATH IOHATUSIMU:
rpad, cBsa3HBINA Tpad, AepeBO, UUKI, MPUMEHATh UX NPHU PELICHUU
3a]a4y; yMEHHE HCIOJb30BaTh Trpaduueckoe MpeacTaBlIeHUE
MHOXECTB JUIl ONMCAaHHs PEATBbHBIX IPOLIECCOB U SIBICHHUM, IpU
pElIeHNH 3aa4 U3 IPYTUX y4eOHBIX IPEIMETOB

2 YMeHue onepupoBarb IOHATUAMH: OIPEICICHHUE, AaKCHOMA,
TEOpeMa, [0KA3aTeIbCTBO; YMEHHE pACIO3HAaBaTb WMCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHMS, NPUBOJWUTH NPHUMEPHI U KOHTPHPUMEDBHIL,
CTPOWTH BBICKA3bIBAHMS U OTPULIAHUS BBICKa3bIBAHUI

3 YMenue OIICpupoOBaThb IIOHATUAMMU: HaTypajlbHOC quclio,
MpoCTOC M COCTABHOC YHUCIIO, ACIHMOCTb HATYPAJIBHBIX YHCCII,
ITPHU3HAKN ACINMOCTHU, neiaoc qucio, MO/YJIb quciia,

OOBIKHOBEHHAsl [Jpo0b U JAeciITHYHas ApoOb, CTAaHAAPTHBIA BHUJ
qucia,  pPAlMOHAJIbHOE  YHUCIO,  HPPALMOHAIBHOE  YHCIIO,
apumeTnyecKuil KBaJIpaTHbI KOpPEHb; YMEHUE BBIIIOJIHATH
JNEUCTBUSA  C  4YHCIIaMH, CpPaBHMBATh U YNOPSAOYMBATH YUCIIA,
NPEICTaBIATh YUCIAa HA KOOPAUHATHON MPSIMOM, OKPYTJISATh YHUCIA;
YMEHUE JeIaTh IPUKUKY U OLICHKY pe3yJIbTaTa BEIYUCICHUN

4 YMeHue oneprupoBaTh MOHATUSIMU: CTENEHb C IEJIbIM MTOKA3aTEIEM,
apupMeTudecKu KBaJIpaTHBIM KOPEHb, MHOTOYJIEH,
anrebpanyeckas JIpoOb, TOXKAECTBO, 3HAKOMCTBO C KOpHEM
HATypaJbHOW CTENEeHH OOJbllle EAWHUIIBI, YMEHHUE BBIMOJIHATH




pacueTbl 1o (opmyiam,




npeoOpa3oBaHusl LEbIX, JAPOOHO-PAIMOHATBHBIX  BBIPAKECHHM
U BBIpOXEHUW C KOPHSAMH, pa3J0OKCHHE MHOTOWICHA Ha
MHOXXHTEJIM, B TOM YHCJIE C HCIOJb30BaHUEM  (HOpMYII
Pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMBI U pa3HOCTH

YMeHue  onepupoBaTb ~ MOHATUSMM:  YHMCIOBOE  PAaBEHCTBO,
YpPaBHEHHE C OJHOW TIEPEMEHHOM, YHMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C MEPEMEHHOM; YyMEHHME pelarbh JUHEUHBIE U
KBaJIpaTHbIE ypaBHEHHUsA, APOOHO-pAllMOHAIIbBHBIE YpPAaBHEHHS C
OIHOW TEPEMEHHOW, CHUCTEMBbl JBYX JIMHEHMHBIX YypPaBHCHUH,
JVHEINHbIE HEPAaBEHCTBA M HUX CHUCTEMBI, KBaJpaTHbIE U JIPOOHO-
palOHAJIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YHUCIE
IIPU PELICHUH 3a4a4 U3 JIPYTUX NPEAMETOB U MPAKTUYECKHUX 3a/]1a4;
YMEHHUE MCIIOJIB30BaTh KOOPAMHATHYIO IPSMYK M KOOPJIUHATHYIO
IUIOCKOCTh I M300pa)K€HUsl peleHUn ypaBHEHUW, HEPABEHCTB U
CUCTEM

YMeHue omnepupoBaTh MNOHATUAMM: (QYHKUUS, rpaduk (QyHKIHUH,
HyJUu (YyHKUMH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHusi, yObIBaHHUs, HanOOJbIIee M HAUMEHbIIEEC 3HAUCHUS
GyHKIIMM,  yMEHHE  ONEpPUPOBATh  MOHATHUSMHU:  TpsMas
PONOPIMOHATILHOCTh,  JIMHEWHass  (YHKIUS,  KBagpaTUIHAs
dbyHKIMA, oOpaTHAs MPOMOPIMOHATLHOCTH, Mapadoia, rumnepoona;
yMEHUE CTpOuTh rpaduku (DYHKIHMI, HCIONB30BaTh TpaduKu
JUIS ~ ONpENENICHUS CBOWCTB  MPOIECCOB M 3aBUCUMOCTEH,
JUISL pelIeHusl 3a/lady U3 JIPYTuX Y4YeOHBIX MPEIMETOB U pealbHOU
KU3HU; YMEHHE BbIpaxaTb (OPMYyJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMU

YMeHue  onmepupoBaTh  NOHATUSAMM:  IOCIEAOBATEIBHOCTb,
apupMeTnyeckas M TE€OMETpUYecKas MpPOTrPEeCcCUu; YMEHHE
UCIOJIb30BaTh CBOICTBAa MOCJEIOBATEIBHOCTEH, (POPMYJIIBI CyMMBI
1 OOLIEro WIEHa MpU PELICHNH 3a/1a4, B TOM YUCJIE 3a]a4 U3 APYyTUX
y4eOHBIX MPEAMETOB U peabHOMN KU3HU

YMeHnue peniath 3aa4 pa3HbIX TUIIOB (B TOM YKCIIE€ HA TMPOLICHTHI,
JOJIM U YacTu, JBWXKEHUE, paboTy, LEHy TOBapOB M CTOMMOCTH
NOKYMOK M YCIYyr, HaJOrW, 3ajauyd U3 OOJacTH YINpaBleHUs
JUYHBIMA ¥ CEMEWHbIMU (UHAHCAMU); YMEHUE COCTaBIAThH
BBIDQ)KCHUS, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIIOBHIO
3a7la4d, HCCIIENOBAaTh I[OJIYYEHHOE pEIICHWE U  OLCHUBATH
PaBAONOA00HOCTh MOMYUYEHHBIX PE3yIbTaTOB

YMeHue onepupoBaTh NOHATUAMH: (PUTYpPA, TOUKA, OTPE3OK,
npsimMasi, Jy4, JJoMaHasi, yroji, MHOrOyroJbHUK, TPEYyTOJIbHUK,




paBHOOEPEHHBII




Y PaBHOCTOPOHHUH TPEYTOJIbHUKH, MPAMOYTOJIbHBIN TPEYTOJIbHUK,
MeamaHa, OUCCeKTpHCca U BHICOTA TPEYTOIbHUKA, YETHIPEXYTOJIBHUK,
napajiesiorpaMM, poMO, MPSMOYTOJNbHUK, KBajpar, Tpareuus;
OKPYXHOCTb, KpYT, KacaTeJbHasl; 3HAKOMCTBO C
POCTPAHCTBEHHBIMU (UTYpaMu; YMEHWE peIlaTh 3aJadd, B TOM
YHUCJIE U3 TOBCEAHEBHOM JKU3HM, HA HAXOXKIECHUE T'€OMETPUUECKUX
BEJIMYMH C MPUMEHEHHUEM U3YUYEHHBIX CBOUCTB PUryp u (paxToB

10

YMeHue omepupoBaTh MOHSATUSIMU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTrOJIbHUKOB; NMapaJJIEIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSAMBIX,
yroJl MEXIy NpSIMBIMHU, MEPICHIUKYISp, HAKIOHHAS, MPOCKIHS,
nonobue  ¢uryp, TOIOOHBIE  TPEYTOJIBHUKH,  CUMMETPUS
OTHOCUTEJIPHO TOYKM UM  TPAMOH; yMEHHME paclo3HaBaTh
PaBEHCTBO, CHMMETpHUI0O U ToA00ue GUryp, mapajuiebHOCTh U
NEPIICHINKYIAPHOCTh MPSIMBIX B OKPY’KAIOIIEM MHUPE

11

YMeHne onepupoBaTh MOHATHUSIMU: JIMHA, PACCTOSHHUE, YTOJ
(BeM4MHA yTJia, CHHYC U KOCHUHYC YyTja TpPEeyrojbHUKa), MIONaib;
yMEHUE OIIEHUBAaTh pa3Mepbl MPEIMETOB U OOBEKTOB B
OKPY’KaIoIlleM MHPE; YMEHHE MPUMEHSTh (HOPMYJbI MEpUMETpa U
IJIONIAM MHOTOYTOJBHUKOB, JUJIMHBI OKPYKHOCTHM W  IUIOLIAJIH
Kpyra, oObeMa MpsAMOYTOJIbHOIO MapajUielenuneaa; yMEHHe
IIPUMEHSATH IIPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
YIJIOB TPEYTrOJIbHUKA, TEOpEMY [Mudaropa,
TPUTOHOMETPUYECKHUE COOTHOIIEHHUSI JJIsl BBIYUCICHUSA [JIMH,
pPACCTOSAHUMN, TIIIOIIAIEN

12

YMeHnue wu3o0paxaTh IJIOCKME QUIYpBl M HMX KOMOHWHAIIUH,
OPOCTPAaHCTBEHHBIE (PUTYphl OT PYKH, C IOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB M  DJJIEKTPOHHBIX CpPEACTB IO  TEKCTOBOMY
WM CUMBOJIBHOMY OIHMCAHHIO

13

YMeHHE ONepupoBaTh MOHATHUSAMH: MNPSAMOYTOJIbHAs CHUCTEMA
KOOpPAMHAT;, KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BENCHUE BEKTOpPAa HA YHUCJIO, CKaJSIPHOE IIPOU3BENCHUE
BEKTOPOB; YMEHHME HCIIOJIb30BaTh BEKTOPbl M  KOOPAMHATHI
JUISl TIPEJICTABJIICHUSI JAHHBIX M PELICHMS 3aJad, B TOM YHCIIE W3
JAPYTUX YYEOHBIX MPEIMETOB U PEabHOM JKU3HH

14

YMeHue onepupoBaTh MOHATUSMH: CTOJIOUKOBBIE M KPYTOBbIC
quarpamMMbl, TaONmuIlbl, cpeaHee apudMEeTHUYECKOe, MeIuaHa,
HauOOJbIIIeE U HAUMEHbIIIee 3HAYEHUS, pa3Max YUCIOBOro Habopa;
yMEHUE WU3BJEKaTh, MHTEPIPETUPOBAT U MPeoOpa3OBHIBATH
uH(popMaIio, MPEJICTAaBICHHYI0 B Ta0JIUIaX U Ha Juarpammax,
OTPaXaIIyld  CBOMCTBA U  XAPAKTEPUCTUKU  PEATbHBIX




IIpoIcCCoOB




141 HBHGHHﬁ; YMCHHUC  pPACIIO3HABATb HU3MCHYHMBLIC
BCIIMYHHBI B OKPYIKAOIIEM MHUPC

15

YMeHue onepupoBaTh MOHATHUSAMH: CIYYaWHBIA OMBIT (CIydalHBIN
AKCIEPUMEHT), AJIEMEHTApHOE COOBITHE (DIEMEHTAPHBIA HCXO)
CIIy4alHOTO OIbITa, CIy4yalHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSITHOCTU CIyYalHBIX COOBITUH B OMBITAX
C PaBHOBO3MOKHBIMH DJIEMEHTAPHBIMH  COOBITUSMH; YMEHHUE
pemiath 3aJaud  METOJOM OpraHM30BaHHOIO Iepedopa U C
UCIIOJb30BaHUEM TMpaBWja YMHOXXEHHS; YMEHHE OIICHUBATH
BEPOSITHOCTA PEATbHBIX COOBITMA U SBJICHUN, TOHUMATh POJb
MPAKTUYECKH  JOCTOBEPHBIX M MAJOBEPOSITHBIX COOBITHI B
OKpY’)XalollleM MHUpPE U B JKU3HU; 3HAKOMCTBO C  IOHATHEM
HE3aBHUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCE
U €ro POJIbI0 B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOMAIINNA U3YYCHHBIA METOJ IS PelIeHUs
3a7a4u, MPUBOAUTH MPUMEPHl MATEMAaTUUECKUX 3aKOHOMEPHOCTEH
B IPUPOJIC U KU3HHU, pACHO3HABATH MPOSIBICHUE 3aKOHOB
MAaT€MaTHKH B HMCKYCCTBE, OMMUCHIBATH OTAEIbHBIC BBIAAIOIIUECS
pEe3yJIbTATHI, ITOJYYEHHBIE B X0/I€ Pa3BUTHS MATEMAaTUKU KaK HAyKH,
IPUBOIUTH NPUMEPHl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPHUU

IlepedeHb 3J1eMeHTOB co/iep:KaHus, NpoBepsieMbix HA O’ Mo MaTteMaTuke

Kon IIpoBepsieMblii JIEMEHT COAEPKAHUS
1 Yucna u BbIUMCICHHUS
1.1 HarypanbHble u nenbie uncina. [Ipu3Haku IeIMMOCTH LENbIX YHCEIT
1.2 OOBIKHOBEHHBIE H  JCCATHUYHBIC JPOOH, TIPOIEHTHI,
OeCKOHEeUHbIe IEPUOANYECKUE ApoOU
1.3 PannonanpHbie uncna. ApudMeTHdecKkrue omneparuu ¢ parroHaIbHBIMU
YUCIIAMHU
1.4 JleiicTBuTeNbHBIC YHCTa. ApUDMETUUECKHIE OTIepaIiH C
JNEHACTBUTEIBHBIMU YHCIIAMH
1.5 [TpubnvxeHHbIC BBIYUCICHUS, TIpaBUIa OKPYTJICHUS, MPUKHUIKA U
OLICHKA pEe3yJIbTaTa BEIYMCICHUN
2 AnreOpanyeckre BbIpaKEHUS
2.1 BykBeHHBIE BbIpaxkeHUs (BbIPaKEHUS C IEPEMEHHBIMU )




2.2

Crenenn ¢ OCJIbIM ITOKA3aTCICM. CreneHnn ¢ paduOHAJIbHBIM
nokazareyieM. CBOMCTBA CTENICHU

23 MHoro4JIeHbI
24 Anrebpanyeckas Apoob
2.5 Apudmernaeckuit KOpPEHb HATypAIbHOMU CTEIICHHU.
JleiicTBust ¢ apuMEeTHUECKUMU KOPHIMHU
HaTypaJIbHOU CTEIIEHU
3 YpaBHEHHS Y HEPABEHCTBA
3.1 Lenbie u 1poOHO-paliMOHaIbHbIE ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2 [{enwie 1 qpoOHO-parmoHAIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
33 Pemenne TekCTOBBIX 3a1a4
4 YucnoBele NOCIEA0BATEIBHOCTH
4.1 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJIaHMS IOCIICIOBATEIILHOCTEH
4.2 Apudmernueckas U reoMmerpuyeckas mnporpeccud. dopmysa CIOXKHBIX
MIPOLICHTOB
5 OyHKIMU
5.1. Oyukius, cnocoObl 3amanus (yskiuu. ['paduk dyskmun. O6macTh
OTIpENICNICHUs] W MHOXKECTBO 3HaueHud QyHkiuu. Hymm dyskmmm.
[TpomexyTku 3HaKOMOCTOSHCTBA. [I[poMeKyTKM MOHOTOHHOCTH (PYyHKIIUH.
MakcuMyMbl U MUHUMYMbl (QyHKIMH. HauOosbliee W HauMeHbIIEe
3HaueHne (QYHKIINHM HAa IPOMEXKYTKE
6 KoopaunaTel Ha IPsIMOM U IJIOCKOCTH
6.1 KoopaunaTtHas npsmas
6.2 JexkapToBbl KOOPAMHATHI Ha IIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpudeckue GUryphl U UX CBOMCTBA
7.2 TpeyronpsHuK
7.3 MHOTOyTrOoIbHUKH
7.4 OKpy»XHOCTb U KpyT
7.5 N3mepenne reoMeTpu4eCcKnX BEJIMYMH
7.6 Bekrops! Ha iockocTr




BeposATHOCTh M cTaTUCTHKA

8.1 OnucarenbHasi CTATUCTUKA
8.2 BeposiTHOCTD

8.3 Komb6unaropuka

8.4 MHoxecTBa

8.5 ['padbr
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