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HEJIEBBIE OPUEHTPUPBI BOCIIMTAHUSA

Pabouas mporpamma mno yueOHOMY mpeameTy «MaremaTtnka» Ha ypOBEHb OCHOBHOTO
oOmiero 0o0pa3oBaHUs COCTaBJIEHA C Y4YeTOM pabouell mporpaMMbl  BOCHUTAHMS.
BocruratenpHbIi TIOTEHIHMAI JaHHOTO YYEOHOTO mpeaMera OOCCIEUYMBACT PEATH3AIUIO
0JIarOMPUATHBIX YCIOBUHM ISl Pa3BUTHS COLUAIBLHO 3HAYUMBIX OTHOIICHHM OOydYaromuxcs U
MPEXK/IE BCETO LIEHHOCTHBIX OPUEHTUPOB (1IEJIEBBIX TPUOPUTETOB):

- K TpyAy Kak OCHOBHOMY CHOCOOY JOCTHXKEHUSI MU3HEHHOIO OJIaromnoiaydus
YeJI0BEKa, 3aJI0Ty €ro YCIEIHOTO NpodhecCHOHATBHOTO CaMOOMPEIEICHUSI U OLIYIICHUS
YBEPEHHOCTHU B 3aBTPAILHEM [IHE;

- K cBoeMy OreuecTBy, cBoed Manoil u Oonbiiol PonuHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC M MO3HAJ MEPBbIE PaJOCTH U HEYyJlayu, KOTOpas 3aBellaHa eMy MpeaKaMu
1 KOTOPYIO HY>)KHO 00eperaTh;

- K IpUPOJE KaK UCTOUYHMKY KU3HHU Ha 3eMJie, OCHOBE CaMOro €€ CyIleCTBOBaHUS,
HY>KJIaIOIIEHCsl B 3aLIUTE U MOCTOSSHHOM BHUMAHUU CO CTOPOHBI YEJIOBEKA;

- K 3HAHUSM KakK HMHTEJUICKTyaJlbHOMY pecypcy, obOecneduBaroieMy Oyayiiee
YeJI0BEKa, KaK pe3yibTaTy KpOMOTIMBOIO, HO YBJIEKATEIIBHOIO y4eOHOIO Tpy/a;

- K IpUPOJIE KaK UCTOUYHHUKY KU3HU Ha 3emiie, OCHOBE CaMOro €€ CYIEeCTBOBAHMS,
HY>KJAIOIIEHCs B 3aIIUTE U MOCTOSIHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

- K OBJIQICHUI0O HAYYHBIMH METOJAMHU PEUICHUS PA3JIUYHBIX TEOPETUYECKUX U
MPAKTUYECKUX 3a/1a4;

- K IPaKTUYECKOMY MPUMEHEHUIO HAYYHBIX 3HAHUM (PU3UKU B )KU3HHU.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

HSY‘-ICHI/IG MAaTCMATUKHU Ha YPOBHC OCHOBHOI'O 06HICFO O6p3,30BaHI/IH HalIpaBJICHO
Ha OOCTHIXCHHC 06yT-IaIOIHI/IMI/IC$I JIMUYHOCTHBIX, MCTAIIPCAMCTHBIX MW HPCAMCETHBIX
06p&30BaTCJ'II>HLIX PE3YIIBTATOB OCBOCHUA y‘l€6HOFO npeameTa.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOGHUS  OPOrpaMMbl IO  MaTE€MaTHKe
XapaKTEepU3YIOTCS:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOAILIEMY POCCHMCKOW MAaTEMATHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mpas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYP FPaKAAHCKOTO 001eCTBa (HallpuMep, BBIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXAEHUIO 3TUYECKHX MpOoOJeM, CBSI3aHHBIX C NPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHM HayKH, OCO3HAaHHMEM BaXHOCTH MOPAIbHO-3TUYECKHUX
MPUHIINAIIOB B IESITEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE B pEIICHUM MPAKTUYECKUX 3ajad
MAaTEMATHYECKOW  HAIpPAaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHUs Ha TPOTSHKEHWHW BCEM JKU3HU IS YCIENMIHONW MpOoQeCCHOHATBLHOMN
NEATeIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIMBUAYATbHOW TpPACKTOpPUM OOpa30BaHUsI U JKU3HEHHBIX ITUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M JCTETHYECKOMY  BOCIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pELICHHUH, pPacCYKICHHMH, YMEHHIO BUJIEThH
MaTeMaTH94eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIMEN B ICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX ITPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs dYeIOBEKa, MPHPOALI M OOIIECTBa,
NOHUMaHHEM MaTEMaTHYCCKON HAyKH Kak cephl YeTOBEUCCKOM MeATCILHOCTH, TAIIOB
€€ pasBUTHSA M 3HAYAMOCTH JUIS PA3BUTUS LUBUIM3AIMH, OBIIAIECHHUEM SI3BIKOM
MaTeMaTHKH M MaTeMaTHYCCKON KyJIbTYPOH KaK CPEACTBOM ITO3HAHHUS MHUDA,



OBJIaACHUCM HpOCTCﬁIHHMH HaBbIKaMH I/ICCJIGI[OBaTeJ'IBCKOI\/II ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHNA U OT/BIXA, PETYNIApHas Gu3nIecKass aKTUBHOCTH ), COOPMHUPOBAHHOCTHIO HABBIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMel Ha TMPUMEHEHHE MaTeMAaTUYECKUX 3HAHUW NJIs pelIeHUs 3ajad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMHU U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHNUN HOBBIX 3HAHMI, B TOM yucie (HOPMYIUPOBATH
UJIeH, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM UUCIIE paHEE HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIMNN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbrare 0CBOEHUS IPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBanus y oOydaromierocss OyayT cpopMUpOBaHbl METapeAMETHBIE PE3YJIbTAThI,
XapaKTEPHU3YIOLIUECS OBJAJCHUEM YHUBEPCAIbHBIMHU IO3HABATEIbHBIMHU JCHCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU U YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBIABJISATH W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TOHSATHUM, OTHOIICHUU MEXIYy MOHATHUIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSTUH, YCTaHABIMBAThH CYIIECTBEHHBIM TPU3HAK  KIAacCU(UKAIMK, OCHOBaHUS
J71s1 0000IIEHUS U CPaBHEHUSI, KpUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPa30BBIBATH CYXKICHHUS: YTBEPAUTEIHHBIC



Y OTPHIIATEIbHBIC, CIMHUYHBIC, YACTHBIC H OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHEC 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUMS
B (QakTtax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHAX, TNpeyiaraTh KPHUTCPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JIeNIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M MHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTeJIbCTBA MAaTEMaTHYCCKUX  YTBEPXKICHUH  (TpsSMbIE |
OT TMPOTHUBHOIO), TMPOBOJAUTH  CAMOCTOSATECIILHO  HECIOKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpaWBaTh aAPryMEHTAIMIO, MPHUBOAHUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHSI,

BBIOMpATH CHOCO0 pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pellleHus, BRIOMpATh HanOoJIee MOIXOANIMA C YIETOM CaMOCTOSITSIIEHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH 110 CAMOCTOSITEILHO COCTABIICHHOMY TIJIaHY HECJIOXKHBIM IKCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMAaTHUYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (hopMynupoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh ~ MH(QOpPMAIMH,  JAHHBIX,
HEOOXOUMBIX JUJIsl pELICHMs 33/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMAaTH3UPOBATh M  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHHUS;

BbIOMpaTh (hopMy npeacTaBiaeHus: MHGOPMAIMU U WILTIOCTPUPOBATH pelllaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpaduKoil 1 uX KOMOUHAIMSMUY;

OLICHHMBATh HAJA&KHOCTh MH(POPMALIMU MO KPUTEPHSIM, NPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KomMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCHCTBHS:

BOCIIPUHHUMATL U q)OpMy.HI/IpOBaTB CYXKIACHUSA B COOTBCTCTBHMU C YCIOBUAMH U
HeasIMU OOIIEHHUs, SCHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX
N MIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO04Yy PCHICHUA 3aa9, KOMMCHTUPOBATH



MOJTyYEHHBIN Pe3yJIbTarT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

MPEJCTaBIATh PE3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOM U MHIUBUYadIbHOU pabOThHI
IIPU PEIICHUN yU4eOHBIX MaTEeMaTHIECKHX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHble YHUBEpPCAJbHbIC Y4eOHbIC TCUCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pEIICHUs 3aJaud (UM €ro 4acTb),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTUPOBaTh BAapHUAHTBl PEIIEHUH C y4&TOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yJbpTaTa
pelIeHHs] MaTeMaTUYEeCKOM 3a1auH;

MPEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IpPH PEIICHUH 3a1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH ITOCTABICHHOW LEIW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHHUS WM HEAOCTUKEHHUS UENH, HAXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3yabTaThl OCBOCHMS MPOrPAMMBI 0 MaTeMAaTHUKE IMPEICTaBICHbBI
1o rojiaM oOy4eHus B CIEAYIOMIMX pa3zesiax MporpaMMbl B paMKaX OTJIEIbHBIX y4eOHBIX
KypCOB: B 5—6 kjaccax — Kypca «Maremarukay, B /—9 kiaccax — KypcoB «Anredpay,
«I'eomeTpus», «BepoSITHOCTb U CTATUCTHUKA.



OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

COJEPXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HatypanbHoe umcnmo. Psn HarypampHbix uncen. Ywmcno 0. H3obpaxenue
HaTypaJIbHBIX YHCEJ TOYKAMU Ha KOOPIMHATHOU (UUCIOBOM) MPSAMOIL.

Ilo3unnoHHasgs cucrema CUMCIEeHHA. Pumckas HyMmepauus Kak IpUMeEp
HEIO3ULIMOHHOM CUCTEMBI CUYMCIICHHUS. JecaTHUHas crucTeMa CYMCIICHHUS.

CpaBHeHrE HATypaJbHBIX YMCEN, CPABHEHHE HATYpPaJbHBIX YHCEI C HYJEM.
Crnioco0b! cpaBHeHUsA. OKpYTJIEHHUE HATYPAJIbHBIX YUCEIL.

CrnoxeHre HaTypalbHBIX YMCEN, CBOWCTBO HYJS IIPU CIOXEHUU. BrlunTaHue kak
neiicTBre, 00paTHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI nelicTBUM, CBA3b MEXIy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
neiictBus. [lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CJIOXKEHUS WU
YMHOXEHHUS, paCIpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB [yisi 00O3HAUEHHs] HEU3BECTHOIO KOMIIOHEHTa W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBHI.

JlenuTenu v KpaTHBIE YKCIIA, PA3JIOKEHUE HA MHOXUTENU. IIpocTeie n cocTaBHbIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKAa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBbI pa3psIHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHHE. BpIUNCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUU, MOPSAOK
BBIIIOJIHEHUS JNEUCTBUU. VICIONIB30BaHME NIPU BBIYMCIICHUAX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTeIbHOro
CBOMCTBA YMHOKEHUS.

Apodu
IIpencraBienre o ApobU Kak crocobe 3armmucH 9acTH BeIMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, TpeCTaBlICHUE
CMEIIaHHOW JpoOHM B BHUAC HENPABWJIHLHOW APOOHM W BBIJCICHHUE IEJIOW YacTH YHCIIa
U3 HempaBWIbHOU npobu. M3o0paxeHue ApoOedt TOUYKAaMU Ha YUCIOBOM TPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxpamienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHEeHUE ApoOei.

CnoxxeHrie W BBIYMTAHHE JpoOei. YMHOXXEHHE W JelieHue aApoOei, B3auMHO-
oOpaTHbIe ApoOu. HaxokaeHne 4acTu 1MesIoTo M MEeJIOro M0 ero YacTH.

Jlecatuunas 3anuck gpoOeit. IlpencraBieHue JOeCATUYHOM JpoOM B  BUJC
OOBIKHOBEHHOH. M300paxkeHne NecATUYHBIX ApoOel TOUYKaMH Ha YHCIOBOW MPSMOIl.
CpaBHeHHE IECATUYHBIX APOOEH.



ApudmMernueckne NEUCTBUS C ACCATUIHBIMU Apo0siMu. OKpYTIICHHE MECATUIHBIX
TpoOeil.

Penienue TeKCTOBBIX 3a7a4

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3amad. Pemenue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Vcmolsib30BaHMe
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYMHBI: CKOPOCTb,
BpEMS, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. ENMHUIBI H3MEPEHUSA: MACCHI,
00bEMa, 1IEHbI, PACCTOSIHUS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMHA U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemrenre oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIC TAOIHIl, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencraBneHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTrOJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJI. [IpsiMOi1, OCTpBIA, Tynou
Y Pa3BEPHYTHIN YTJIBI.

JInuHa OTpe3Ka, METPUYECKHE €AUHULBI JJIMHBL. JlnMHA JOMaHOHM, IEPUMETP
MHOT'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHNE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

Harnsaguele mnpeacraBieHuss o (¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE PUTYP.

N3obpaxxkenne ¢uryp, B TOM uuciae Ha kieryatoir Oymare. Iloctpoenue
KOH(UTypanuii U3 yacTtei NpsiMoid, OKpY>KHOCTH Ha HEJINHOBAHHOM M KJIeTYaTo Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tmomane IPSAMOYTOJIbHUKA 151 MHOTOYTOJIbHUKOB, COCTaBJICHHBIX
U3 TMPSMOYTOJHLHUKOB, B TOM uuciie (Uryp, m300pakEHHBIX Ha KJIET4aTon Oymare.
EavHUIBI M3MEpEHHNs IUIOIIA/IN.

Harnsiaaele mpencTaBieHds O HPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunes, ky0, MHOrorpaHHuku. M3o0pakeHue npocTelmx MHOTOTPaHHUKOB.
Pa3Béprku kyOa u napamienenunena. Coznanue Mozesieil MHOTOTpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaT€pPUAIOB).

O0BEM NPAMOYTONBHOTO Mapauienenuneaa, kyoa. Enunnisl nuamMmepenus o0beMa.

6 KIIACC

HarypaabHblie yuciaa
Apudmernyeckue JEUCTBHUS C MHOTO3HAYHBIMU HATypPaJIbHBIMU  YHCIIAMH.
UwucnoBbie BBIPAKEHUS, MOPSAOK JCUCTBHUM, MCTIOIB30BaHHE CKOOOK. Mcmonp3oBaHue
IIPU  BBIYMCIICHUSX TIEPEMECTUTEIIBHOTO M COYETAaTEIIbHOTO CBOWCTB CJIOXKEHUSA H
YMHOXEHHUSI, PACIPENEIUTEIIBHOTO CBOWCTBA YMHOXEHHs. OKpyIJIEeHUE HATypajbHBIX
yuced.
Jlenutenu u KpaTHbIC YUCIIA, HAMOOJIBIINN OOLIUI NeTUTENh U HAaUMEHbIlIee 0011ee
8



KpaTHoE. J|enMMOCTh CyMMBI 1 IPOU3BEACHHUS. [[eTeHre C OCTaTKOM.

Jpoon
OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IpoOeH.

CpaBHeHUe W ymnopsiiouuBaHue ApobOeil. Pemienne 3amady Ha HAXOXKJIEHHUE YacTH
OT 1LEJOTO W I1EJIoro mo ero 4actu. [[poOHoe YMCIIO Kak pe3yJbTar JeleHUS.
[IpencraBnenne necAITHYHON APOOM B BHIIC OOBIKHOBEHHOW IpOOM M BO3MOKHOCTH
Npe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHYHON. JlecsTuuHbie ApoOH U
METpUYecKasi cuctemMa Mep. ApudmeTHdeckue IEHCTBUS W YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U JACCATUIHBIMU TPOOSIMHU.

OtHouenue. Jlenenue B fJaHHOM oTHOLIeHUH. Maciutad, nponopuus. [I[pumenenue
MPOTIOPLINN HPH PEIICHUH 3a]a4.

[TonsTie mpoueHTa. BpruuciaeHne mporeHTa OT BEIWYMHBI U BEJIWYMHBI MO €€
MPOIECHTY. BbIpakeHHWe TMPOLEHTOB MACCATUYHBIMU JApoOsiMu. PemeHue 3amau
Ha IPOLIEHTHI. BbIpa)keHne OTHOLIECHUS BEJIMYMH B POLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIC YHCJIA

[lonoxxutenbHple W OTpUUATENbHbIE 4yucaa. Llensie wucna. Monpyns 4wmcna,
reoMeTpuYecKasi HHTepIrpeTanus Moays yucia. M3o0paxeHne ynucen Ha KOOpAUHATHOM
npsimoi. YUucnoBele nmpoMexyTku. CpaBHeHue uucen. Apudmerudeckue AeUCTBUS
C MOJIOKUTEILHBIMU ¥ OTPULATEIbHBIMH YUCIAMHU.

[IpsMoyrosibHast CcUCTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaTel TOYKH
Ha IUIOCKOCTH, a0Ocuucca u opauHata. [loctpoeHune Touek U Guryp Ha KOOpIAMHATHOU
IUIOCKOCTH.

BykBeHHbIE BbIpaKeHUsA

[IpumeHeHne OyKB nJisl 3alMCH MAaTEMATHUYECKUX BBIPAKEHUA W TPEIIOKEHUI.
CpoiictBa apu(pMeTHuecKUX JCHCTBUNA. bByKBEHHbIE BBIPAKEHHS M  YHUCIIOBbBIE
IIOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, (GopMyNbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajienienunena u Kyoa.

PemieHne TeKCTOBBIX 3224

Pemenne TekCTOBBIX 3ama4 apu(METHUCCKHM CIIOCOOOM. PelmreHue mormaeckux
3ama4. Pemenue 3amauy nepe6opoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemenue 3agay, copepxKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpEeMsl, pacCTOsIHUE, IIeHa, KOJIMYE€CTBO, CTOMMOCTh, POU3BOAUTEIILHOCTD, BpeMsl, 00BEM
paboTel. EquHuIIBI U3BMEPEHUsS: MAacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b MEXKy €IMHULIAMU U3MEPEHUS KAXKI0N BEITUYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIICHHEM, MPOMOPLUHOHAIBLHOCTHIO BEJIWYMH,
MPOIICHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOU U MPOIICHTHI.

Onenka © TPUKUIKA, OKpyryeHue pesynbTata. CocraBieHne OyKBEHHBIX
BBIPAKEHUH 0 YCIOBUIO 33]1a4HU.

[IpencraBiienre JaHHBIX C TOMOIIBIO TaOmuI, W jauarpamm. CronOuartbie
JMarpaMMbl: YTEHUE U TOCTPOeHUE. UTeHHE KPYTOBbIX THArpaMM.



Harasanas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd, Yrodi, JJOMaHasi, MHOTOYT'OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYXKHOCTb,
KpYT.

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSIHUI: MEXAY ABYMS TOUKAMH, OT TOUKH
JI0 MPSIMOM, IJIMHA MapLIpyTa Ha KBaJAPATHOU CETKE.

N3mepenre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [IpIMOYTONBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneud. WM3oOpaxeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJI,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEéHHoe n3mMepeHue mwiomanad GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHOe N3MepeHNe JUIMHBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npu3sMa, nupaMuja, KOHyC, HWIMHID, mwap u chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3anue MoJenen
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BBIYUCTCHUSA

[loHuMaTh U MPaBWIBHO YHOTPEONSTh TEPMHHBI, CBSI3aHHBIE C HATypaJbHBIMU
YHUCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIA, CPABHMBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €Ml
YUCJIOM M M300pa)kaTh HAaTypalbHbIE YMCIA TOYKAMU Ha KOOPJIMHATHON (YMCIIOBOW)
IIPSMOM.

Boinonuate  apudmernyeckue  IEWCTBHSL ¢ HATypajJbHBIMH  YHUCJIaMH,
C OOBIKHOBEHHBIMH JPOOSIMU B TIPOCTEHIITNX CITyUasiX.

BbINonHATE NpOBEPKY, NPUKUIKY PE3YIbTaTa BEIUUCICHUN.

OKpyTasTh HaTypaJIbHbIE YHCIIA.
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PemieHne TeKCTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BOSMOMKHBIX BAPUAHTOB.

Pewate 3amaun, cogeprkane 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaONMIbl, 0003HAYEHUS MPHU PELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHU, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEJIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHaIU3UpPOBATh, OIEHUBATH HHGOPMAIUIO, MPEICTABICHHYIO
B Ta0nuIe, Ha CTOJI0YATON JuarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHbBIE JTaHHBIE,
UCITI0JIb30BaTh JaHHbIE MIPU PEILICHUH 3a/1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUUECKUMU IOHATUAMMU: TOUYKA, IIPSAMast, OTPE3OK, JIyd, YIodl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJIlaMHM: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbBHUKaMHM: YIoJI, BEpLIMHA, CTOPOHA, AUArOHAJNIb, C OKPYKHOCTBIO: Paguyc,
JIAaMETP, LEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO painyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPAMOYIOJIBHUKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS IUIOLIAAU U IIEPUMETPA.

Bbluucnsate nepuMeTp Y IJIOMIAAL  KBajApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 MPSIMOYTOJIbBHUKOB, B TOM YHCIie (pUryp, n300paxxEHHBIX Ha KIIETYATOU
Oymare.

Ilonp30BaTbCsd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIbI BEJIMYUHBI YEPE3 APyTHE.

Pacno3naBaTe mapamienenunesn, KyO, HCIONIb30BaThb TEPMHUHOJIOTHIO: BEPILIMHA,
pedpo rpaHb, U3MEPEHUs, HaXOIUTh U3MEPEHMUS Mapajuleienuiena, Kyoa.

Boruncnsate 00b€M  Ky0a, mnapauienenumnena Mo 3aJaHHbIM  H3MEPEHHSIM,
M0JIb30BAThCS €MHUIIAMU U3MEPEHHS 00BEMA.

Pemrare HecnokHbIE 3aJa4M HA  U3MEPEHHE TI'E€OMETPUYECKUX  BEJIMYMH
B [IPAKTUYECKUX CUTYyaLHAX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4e€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjia 1 BLIYUCIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBA3aHHBIE C PA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIiCH, MEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (hOPMBI 3amHCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIOPSOUUBATH LIEJIbIC YK CIIA, OOBIKHOBEHHBIC U JIECSITUYHBIEC APOOH,
CPaBHUBATh YMCJIA OJHOTO U Pa3HBIX 3HAKOB.

BrinonuaTh, couyetast yCTHbIE U MUCbMEHHbBIC PUEMBI, ApUPMETUUECKUE IEUCTBUS
C HATypaJbHBIMU W IEJIBIMH YHUCIIaMH, OOBIKHOBCHHBIMH M JECATHYHBIMH JPOOSIMHU,
MOJIOKUTEIIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

Bbrunciisate 3HaY€HHS YHCIIOBBIX BBIPAKEHHM, BBINOJIHATH NMPUKUAKY W OLECHKY
pe3ysbTaTa BBIYUCIACHUM, BBINOJHATH, NPEOOpPa3OBaHUS  YHUCIOBBIX  BBIPAKCHHM
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM U
n300pakaTh YKCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPAWHATAMH 3TOU
TOYKHU.

OKpyTIJIATH 1EJIbIe Ynciia U ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[TonumaTe W ynoTpeOJATh TEPMHUHBI, CBS3aHHBIC C 3aIMCHIO CTEICHW YHCIIA,
HaxOJWTh KBaJpaT W KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJIEp KaIlUX CTETICHH.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAcKIaJblBaTh HATypajbHbIE YHCIA
Ha MPOCThIC MHOKUTEJIH.

[Tonb3oBaThCa MacITaOOM, COCTABIISITH MPONOPLUUU U OTHOIICHHS.

Ucnonb3oBath OykBBI AJjisi 00O3HAYEHUS YHWCEN MPU 3alUCH MaTEMAaTHYECKUX
BBIPAKEHUN, COCTaBISATb OYKBEHHBIC BBIpKECHUS U (HOPMYJIbI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOKCHHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKH 1 ITpeoOpa3oBaHus.

Haxonuts HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TekcToBbIX 32124

PemaTth MHOTOIIIArOBbIE TEKCTOBBIE 3314l apU(PMETHUECKUM CITIOCOOOM.

Pemarp 3amauu, cBA3aHHBIE C OTHOIIEHHWEM, MPOMOPLHUOHAIBHOCTHIO BEJIHYMH,
MPOIEHTaMH, PEIIaTh TPU OCHOBHEIE 3a7]a4i Ha IPOOH M MPOIICHTHI.

Pematp 3amaun, comeprkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYUHBI: CKOPOCTH,
BpeMsi, pacCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIHLHOCTb, BpEMs,
o0béMa paboThl, HCHOJB3Ys apuPMeTHuecKue JeHCTBUS, OLCHKY, MNPUKUIKY,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYHH.

CocTaBnsaTh OyKBEHHBIE BBIPAKEHMSI 10 YCIIOBUIO 33JaUH.
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W3Bnekats HHPOpPMALIKIO, TPEACTABIECHHYIO B TA0NUIIAX, HA TMHEWHOM, CTOI0UaTON
WM  KPYroBOM JuarpaMmax, HHTEPHOPETUPOBATh  MPEACTABICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOpPMAILUIO C TMOMOIIBIO TabJWIl, JUHEHHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxxaTh ¢ MOMOIIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U
KJIeT4yaTo Oymare M3y4eHHbIE MIOCKHE T'€OMETpUYEcKue (PUrypbl U KOH(PUTYpaluH,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTes BeNMYHUHBI YTII0B H3MEPEHNUEM € IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYMHBI, IOJIb30BATHCA IPU PELICHUM 3a1ad I'PajyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HAa YEPTEKAX OCTPBIU, IIPAMOU, PA3BEPHYTHIA U TYIION YIJIbIL.

Bpruncnares  QMHY  JJIOMAHOM, TEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
CAUHULIAMU U3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IMHUIBI U3MEPEHUS JIMHBI 4epes3
Jpyrue.

Haxoguth, ncnonb3ys 4epTEXHbIE WHCTPYMEHTBI, PACCTOSHUA: MEXKAY ABYMS
TOYKAaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB, UCIOJIb30BaTh
pa3OueHue Ha  MNPAMOYTOJIbHUKH, HA  paBHble  (UIYpbl,  JOCTpavBaHHE
0 TPSMOYT'OJIbHUKA, I10Jb30BaThCS OCHOBHBIMM €IMHULAMU H3MEpPEHHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUE.

Pacrio3naBaTh Ha MOJENAX M M300paKEHUSAX MNHUpPAMUAY, KOHYC, LMJIMHAP,
UCITI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FPaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KeT4aTol OymMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boruucisate 00bEM  NMPSMOYrobHOTO MapajuieNienunena, Ky0a, IMOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemare HecnoxHbIE 3agauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKHUX CUTYaLHSIX.
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denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apupmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IUHHIIBI
MIpY YMHOXKEHUU.

npeIaraTb H 00CyK1aTh CrOCo0bI YIIOPSAJOYNBAHUS YHCEIL.
MN300pakaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBathb cBoiicTBa HATypallbHOTO psia, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbInoiHATH apupMeTndecKue 1eiiCTBU C HATYpAIbHBIMU
YUCJIaMU, BBIMUCIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNUE B BUE CTEIICHU, YUTATH
CTENIEHU, MCII0JIb30BATH TEPMHHOJIOTMIO (OCHOBAaHHUE,
IIOKAa3aTellb), BBIYMCIASTHh 3HAYEHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeNJIaraTb 1 IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUSA U YMHOKEHHS,
pacIpenenuTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIHMPOBATH

14



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

IIepemectuTenpHOE
Y COYETATEIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOKMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC UHCIIA.
[Ipu3Haku
IEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
Hucnoselie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ71a4 Ha BCE
apupMeTHIECKUE

U IPUMEHATH MPaBUJIA TPEOoOPa30BaHUS YUCIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHNS U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyJIHPOBATH ONPeIeSIeHUs JICIUTENS U KPAaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JISIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJITOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KU, «ECIHU. .., TO... ).

Pemats TekcTOBbIE 3a/1aun apUDMETHIECKUM CITIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEX/y BEJIMYMHAMU (CKOPOCTD,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJM3MPOBATH U OCMBICJIMBATH TEKCT 3a7a4H,
nepedopMyTHpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAYy BEJIUUYNHAMHU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUMU.
MoaenupoBarh X0/ pEUICHUA 33a4H C IOMOIIBIO PUCYHKA,
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JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3IIMYHBIE PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBAThH MOJYYEHHBIN pPE3yJIbTAT,
OCYLLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSI OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OLIHOKH.

PemaTp 3a1aun ¢ momMoIibio nepedopa BceX BOZMOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKaxX, ONMUCHIBATD,
UCIIOJIB3Ys TEPMHUHOJIOTHIO, U H300PakKATh C TTOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

Pacno3naBath, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJIaHHOW JUTMHBI, YTOJI,
3a/ITaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbBIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N306paxath KOHPUTYpAITUU TeOMETPUIECKUX puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaTol Oymare; npeajiaratb, ONMCHIBATH U 00CYKIATh
CIoco0bI, AJITOPUTMbI TIOCTPOCHHS.

PacnozHaBath M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare npsMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCHMOCTH MEKy €AMHUIAMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €AHMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTypaLuu, UCIOJIb3YS
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3aJ1a4, COJep KaIluX
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON popMme,

C IIOMOIIIBIO0 KOMITBIOTEPA OHSTHS U CBOKWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; HCII0JIb30BAaTh KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3aANIUCHIBATH € NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOI p0OOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO Ipo0OH JIsl COKpAIeHUst IpoOeit 1 MpUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICTISITH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BoinoHATH apudmeTnyecKue 1eicTBus

C OOBIKHOBEHHBIMH JIpOOSMU; MPUMEHSATH CBOHCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU N

apu(PpMETHISCKUX IEHCTBHUM JIs palliOHATH3AIIIN
BBIUHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUN;

npeiaraTb U NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTHL HCC/IEI0BAHMS CBOWCTB IpOOEH, ONUPasch

Ha YHUCIIOBbIE SKCIIEPUMEHTHI (B TOM YHUCIIE C TOMOIIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0sIX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BHICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbIC, U
3a71a4M Ha HaXOXKJICHHUE YaCTH LIEJIOT0 U LEIO0TO I10 €ro 4acTH;
BbISIBJISITH UX CXOJICTBA M Pa3JIM4usl.

MoaeaupoBarhb X0/ PELICHUS 3a1a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JIMYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJYYEHHBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMHUTBCS C UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsgnas reomerpus.
MHOrOyroinbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C OMOIIbIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpPUMeEPbI OOBEKTOB PEATTBHOTO MUPA, UMEIOTIINX
(GbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBapaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPBI.
BpI4ucasiTh: IEPUMETP TPEYTOJIBHHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTON Oymare KBajapar u
MPSAMOYTOJBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBHUKA, KBaJApaTa IyTEM
HKCIIEPUMEHTA, HAOIIOICHHS, U3MEPEHUS, MOJICTUPOBAHNS;
CpaBHHBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VWCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI.

HccaenoBath 3aBUHCUMOCTD IUIOLIAIN KBagpaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOM CETKU JJIs1 HOCTPOEHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (QUTYPHI U3 KBAJIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOIIA b, pa30UBaTh
(Gburypsl Ha NPSIMOYTOJIbBHUKHA U KBAJIPAThl U HAXOJIUTh UX
TJIOIIA/b.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMY U3MEPEHHUSI TUIOLLA/IH.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaau

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuYHbIE JpOOU TOUKAMH HA KOOPJIMHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYUs PABWI apUPMETUIECKUX
JIEUCTBUM C HATYPAIbHBIMHU YHCIAMU U AECATUYHBIMU
IpoOsiMU, OOBSICHATD UX.

BoinosHaTh apudmeTnyeckue AeMCTBUS C IECITUIYHBIMU
JpoOsIMU; BHINOJIHATH NPUKWAKY U OLIEHKY pe3yiibTaTa
BBIUHCIICHUU.

I[IpumeHsTH cBONCTBA apuPMETHIECKUX JEHCTBUN

JUISL palliOHAIU3alMU BEIYUCIICHU.

I[IpuMeHATH NPABUJIO OKPYIJIEHHUS JTCCITHUHBIX APOOCH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB JCCATHUYHBIX IPOOCH,
OTMPAsICh HAa YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIIBUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaThb TeKCTOBBIE 3aJ1a4H, COAEPKALIUE IPOOHBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh HX CXOACTBA U PA3JINYHSL.

MopeanpoBarh X0/ pEeLICHUS 331a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuipl. [lpuBoanTh, pa30MpaTh, OLICHUBATH
pa3IMYHbIC PEIICHHUS], 3aIIUCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTth APOOHBIMU YUCIaMU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpurudecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOT'OTPaHHHKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napasuiesienunes,
Kky0. Pa3BépTku kyOa
U TIapaJiyiesieuIe 1a.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MHpe NPpsSMOYTOJIbHBIN Mapaliienenunea, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO Napasuieenuiea,
KyoOa.

MN300pazkath Ky0 Ha KJIeT4aTOM Oymare.

HccnenoBath cBoiicTBa Ky6a, MIpsSMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaTb Ky0 U napasiesienurne]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaay 1 00bEMa, NepuMeTpa U oAl IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHOMN KU3HA

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIC TPOOH,
BBITIOJIHATH PE0Opa30BaHUs YHCEIL.

Bri0upaTth cioco0d cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSTDH CBOICTBA apU(METUUECKUX JCHCTBUIN

JUISL pallMOHAIM3alH BEIYUCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMBIX ICHCTBUHN 1
CaMOMPOBEPKY PE3YyJIbTaTa BHIYMCICHUMN.

Pemars 3aga4um 13 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUS U1 PELICHU 3a1a4 U3 IPYyTHUX
y4€OHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonmdectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUAIOIINXCSI
(Temnbl) Kypca 4acoB coepKaHue

HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgmMeTuyeckue AeCTBUsI C MHOTO3HAYHBIMU
EUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BbIPAKEHUH, COJIEpIKAIIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSZIOK IEMCTBUH, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenumMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeennuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUI.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIEro NEIUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCIIOIh30BaTh ITH
MOHSITUS NIPH PELICHUU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PA3JI0KECHHUS YHCIIa Ha MTPOCThIE MHOXKHUTEIH.
HccaenoBathb yciioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMpPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YHCEJI, IBYX HEUETHBIX YKUCIIE, YETHOTO U
HEUETHOTO YHUCEJ.

HccnenoBaTh CBOMCTBA JICIUMOCTH CYMMBI U POW3BEICHUS
YuCell.

IIpuBoAMTH NPUMEPHbI YKCEI C 3aJaHHBIMU CBOMCTBAMH,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOUIBIO CBA30K «M», «UIIN», «ECIIH..., TO...».

PemaTh TEKCTOBBIE 3a/1a4l, BKIIOYAIOIIME TOHATHS
JETUMOCTH, apu(METHUECKUM CIIOCOOOM, UCTIONB30BATh
repedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

MoaeaunpoBarhb X0 peIIEHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3zdéuparb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuecku oueHUBATH ITOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIHMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapannensHbie
MpsIMbIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALICITBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibuble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C IMapaJuIeIIbHBIMU, IEPIICHIUKYIIPHBIMA CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apudmernyeckue
JICUCTBUSA

¢ OOBIKHOBEHHBIMH
U JeCATUYHBIMH
JPOOSIMHU.
OTHoI1IeHHE.
JleneHue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCOD
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOB30BaTH IECSITUYHBIC
JpoOu Tpu peoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BeinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHusl 1pooeli, BLIOUPATh cOCO0, MPUMEHSTH
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBJsITb OTHOILICHUS U TPONIOPIIMHI, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
IPOLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOIIICHUH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOLIEHUE JJIUHBI
OKPYKHOCTHU K €€ 1UaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOLICHT OT YKCIIA U YUCJIO IO €70 MPOLICHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
quced.

Pemarts 3aga4m Ha 4aCTH, IPOLEHTHI, IPOIMIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TPOIEHTA) OT BEJIMYUHBI U BEJTMUHUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT apyrou. IlpuBoauTs,
pa3ouparhb, OLEeHUBATH PA3JIMYHbIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTIpEeIEISITh HAaNOOJIbIIIee M HANMEHBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTh Ha yepTekax U N300pKEHUAX, H300pakKaATh
OT PyKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (PUTYPY
(0Tpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJILHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTh), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOW, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAINH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCIIe C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath CBOWCTBA U3YUYEHHBIX QUTYD, CBA3AHHbBIE

C CUMMETpPHEH, UCII0JIb3Ys SKCIIEPUMEHT, HaOIIO/IEHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBH, OIPOBEPraTh C IOMOUIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUTSL 3aIACH
MaTEMaTUYECKNUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHnHbie
BBIPAKEHUSA U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJICHHE
HENU3BECTHOIO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXKEHUS MO YCIOBUIO 33]1a4HU.

HccsienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucasiTh 4rciioBoe 3HaueHUE OYKBEHHOTO BBIPAYKEHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anuceiBaTh POPMYJIBI: IEPUMETPA U TUIOIIAIN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TUIOIA N
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBasith popMyJibl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOIUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. palboThI; BEIOTHATH BBIYUCICHHUS IO 3TUM (opMyiaM.
DopMyIIbl HaxoauTth HEU3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, N300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTON Oymare
@urypsl Ha INIOCKOCTH IpUMEPHI C MCIOJIb30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IIEpUMETpA U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOpPOHAMHU, NPSMBIMH YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBarth, UCIONb3Ys SKCIIEPUMEHT, HAOJIIOICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh M CTPOUTH C TOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbI;
Pacno3HaBaTh OCTPbIE, NPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIbHUKH.

BbruuncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MIJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHueM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JITUH U
TJIOMIAICH Ha KiIleT4aTol Oymare, mpuOIMmKEHHOE U3MEpPEHNE
JUTMHBI OKPY>KHOCTH, TIJIOIIAAU Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTpHUIIATEIbHBIX
YHCeJl.
Apudmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBOoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YKUCIIa; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH MPABUJIA BBIUYKUCIIEHUS C ITOJOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX NEUCTBUA

C TIOJIOKHUTEIbHBIMU U OTPULIATEIILHBIMU YHCJIAMH.
IIpuMeHATH CBOMCTBA CIIOXKEHUS U YMHOKECHUS

JJ1s1 TpeoOpa3oBaHus CYMM UM MPOU3BEICHUIM
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[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
adciucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 10 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETHPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALUIO,
MPECTAaBICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 337]a4 Y 3a7]a4 U3 peaJbHON KU3HU

IIPECTaBICHHBIC

B Ta0IUIIAX U

Ha quarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN Pacno3naBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300pakKaTh UX

KyO, mpu3ma,
nmupamMuaa, KOHycC,
IWIAHID, TIap U
chepa.
N3obpaxxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTs NpUMepPbI 00HEKTOB OKPYKAIOIIETO MHUPA,
UMerImux (GOpMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpPIIMHA, pEOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIbI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuarth, HCNONB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBAa HAa3BaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKU Mapasiesienunesa, kyoa, mpusMsl,
UpaMubl, KOHyCa, MWJINHIAPA; KOHCTPYHUPOBATH JaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOIEIIH.

Co3aBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (uUryp (u3 Oymary,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTbs HA Mo eJIsIX: JJIMHBI pEOEp MHOTOIPAHHHUKOB,
JaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienunesaa.

BorunciasaTts no gpopmysaMm: 00bEM NMPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPECHUS
00bEMa; BBIYMCIATH 00BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napauIeNIenuIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNHE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB 5
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHbIE, LIEJIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEILHBIC
4ucia, OOBIKHOBEHHBIEC U ICCATUYHBIE APOOU, BBITIOJIHSIThH
npeoOpa30BaHUs YMCE U BBIPAKCHUH.

Bri0upaTth cioco0 cpaBHEHUS YUCEN, BBIUUCICHHM,
NPUMEHSTH CBOIcTBAa apu(PMETUUECKUX ACHUCTBUI

JUISL pallMOHAIU3alH BEIYMCIICHHM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHUSA JIJIsl pEIlIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

Pemath 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a]1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BHINOJHAEMbIX ACHCTBHUI U
CaMOITPOBEPKY pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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®E/IEPAJIBHASI PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucaa v BbIYUCTICHUSA

Jpobu 0ObIKHOBEHHBIE U ACCSITHYHBIC, IEPEX0]] OT OHOM (HOPMBI 3amucu Apoodei K
npyroii. IloHsTHEe palMOHAIBPHOTO 4YHUCHIA, 3alUCh, CPAaBHEHHE, YIOPSJIOYMBAHUE
pallMOHANBHBIX 4YHCel. ApudmeTHdeckue IeHCTBUS C pPAIMOHAIBHBIMU YHUCIIAMH.
Pemienue 3a1a4 u3 peaabHOM MPAKTUKKA HA YaCcTH, HA IPOOH.

Crenenp C HaTypaJlbHbIM IIOKa3aTelIeM: ONpEJeNeHue, MpeodOpa3oBaHue
BBIPDAKEHHII HAa OCHOBE OMNPENEICHUs, 3aluch OOJbMX uHces. [IpoleHThl, 3amuch
IPOLIEHTOB B BHJE IpoOM M ApoOM B BUAE MNPOUEHTOB. Tpu OCHOBHBIE 3aJayd Ha
IIPOLICHTBHI, PEILICHUE 33]1a4 U3 PEAIbHON MTPAKTHUKH.

IIpuMeHeHne NPU3HAKOB JIEITMMOCTH, PA30KEHHE Ha MHOXHUTEIW HATyPAJIbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE IIpsiMasi K 00paTHas MPONOPIUOHAIBHOCTH.

AuredpanvecKue BbIpasKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHUE BBIPAXKEHUA C IlepeMeHHOU. Jlomyctumeble
3HaueHUs1 nepeMeHHbIX. [IpelcraBieHue 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucnenns no Qopmynam. I[IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUI,
TOXJIECTBEHHO pPaBHBIC BBIPAKEHUS, MPaBUIIa TPEOOPaA30BaHUS CYMM M MPOU3BEICHHM,
MpaBuiIa PaCKPhITUS CKOOOK M MPUBENCHUS MTOJJOOHBIX CIIaracMbIX.

CBOICTBA CTENEHN C HATYPAIbHBIM ITOKA3aTEIIEM.

Onnowiensl ¥ MHorousieHbl. CteneHb MHorousieHa. CJOKEeHHE, BBIYMTAHUE,
YMHOXEHUE MHOTOWICHOB. DOPMYJIbI COKPAIIEHHOTO YMHOMKEHHUS: KBaJIpaT CyMMBI U
KBaJpar paszHocTu. DopMyiia pa3HOCTH KBajparoB. PasznokeHne MHOTrOYJIEHOB
Ha MHOKUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHUs, MpaBwia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTDH YPaBHEHUM.

JIuHenHOe ypaBHEHUE C OJJTHOU IIEPEMEHHON, YMCIIO KOPHEH JIMHEMHOIO YPaBHEH N,
pelIeHne JIMHENHBIX YypaBHEHUU. (COCTaBIEHHE YpPAaBHEHHWU IO YCIOBHIO 3aJayH.
PerieHre TEKCTOBBIX 3a/1a4 C IOMOILLBIO YPaBHEHUN.

JIuneitHoe ypaBHEHHE C JByMs NEpeMEHHBIMH W ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH ¢ IByMs MepeMeHHbIMU. Pellienne cucteM ypaBHEHUM criocoOoM
IIOJACTAaHOBKHU. [IpuMepsl pelieHus: TEKCTOBBIX 3a7a4 C IOMOLIBIO CUCTEM YPABHEHUM.

DyHKIUU
Koopaunara Touku Ha nipsamoil. YuciaoBeie mpoMexyTKkH. PaccTosHue Mex 1y 1ByMs
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TOYKaMU KOOPAUHATHOU MPSMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca 1 opauHaTa TOUYKU
Ha KOOpJAMHATHOM IuiockocTu. IIpumepsl rpagukoB, 3amaHHbIX (popmymnamu. UrteHue
rpaukoB peanbHbIX 3aBucuMoctell. [lonsatue ¢pynkuuu. I'padux ¢pynxnuu. CBoiicTBa
bynkuit. Jluneitnas Qynkums, e€ rpaduk. ['padux pynkumm y = |x|. ['padpuueckoe
pelIeHNE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUM.

8 KJIACC
Yucsia 1 BBIYUCTICHUA

KBagpartHbiii kopens u3 uucia. [lonsatre 006 uppanmoHaibHOM yKciie. JleciTuuHbie
OpuOIMKEHUsT HMppalMOHANbHBIX unced. CBoicTBa apu(pMETHUYECKMX KBaJpPaTHBIX
KOpPHEW M UX MPUMEHEHHUE K IPEeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHUSIM.
JIeCTBUTENBHBIC YHCIIA.

Crenens ¢ 1ensIM nokasaresnem U e€ cBoictBa. CrangapTHas 3aIMCh YNCIIA.

AJiredpanyeckue BbIPasKeHHUs
KBanpatpiii TpEXwieH, pa3lo)KEHHE KBAJAPATHOTO TPEXUJCHAa HAa MHOXKHUTEIH.
Anrebpanyeckas 1podb. OCHOBHOE CBOMCTBO anredbpandeckoit qpodu. CrnoxxeHue,
BBIUMTAHUE, YMHOKEHHE, JCJICHUE anredpandeckux Apooeil. PaironaabHbie BRIpaKEHUS
U UX NpeoOpa3oBaHUe.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEHH, CBOAAIIMXCS K JMHEWHBIM M KBagpaTHeIM. [Ipocreimme
TpOOHO-pallMOHATbHBIE YPABHEHUS.

I'paduueckas uHTEpHpeTanuss ypaBHEHHM C JABYMsI TNEPEMEHHBIMU M CHCTEM
JIMHEWHBIX YPaBHEHUM C ABYMS NIEPEMEHHBIMU. [ [pMeEpBI pelIeHus: CUCTEM HETMHEUHBIX
YPAaBHEHUU C IBYMS NIEPEMEHHBIMHU.

Pelienre TEKCTOBBIX 3a71a4 AJIreOpandecKruM ClIoCOOOM.

HucnoBble HEpPAaBEHCTBA U HMX CBOMCTBA. HepaBEeHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCUMIBHOCTH HEpaBEHCTB. JIMHEITHBIE HEPABEHCTBA C OAHOM nepeMeHHO. CucTeMbl
JIMHENHBIX HEPABEHCTB C OJIHOW NEPEMEHHOM.

DyHKIUU

[Tonsitue pynkunnu. OOnacTh ONPEAECNCHUS U MHOXECTBO 3HAYEHUN (YHKIHUU.
Crioco0Ob! 3a1aHus PYHKIIUHA.

I'padux pynkmun. Urenue cBoiictB pynkmuu no e€ rpaduky. [Ipumepst rpadukos
(GYHKIM, OTpaXkaroluX peagbHble MTPOLECCHI.

OyHKIMHU, ONUCHIBAIOLINE MIPSIMYIO M 00paTHYIO MPONOPIHOHATbHbBIE 3aBUCUMOCTH,
nx rpadukn. Oyrkiun Y = X%, Y = X°, y =Vx, y=|x|. ['paduueckoe pelenne ypaBHeH i
Y CUCTEM YpPaBHEHMUM.

9 KJIACC
YucJia 1 BLIYUCTICHUSA

PanpmonanbHbie 4quciia, HppalMOHAJIbHBIC YHCJIId, KOHCYHBLIC H OCCKOHEYHEIC
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JecTHUHbIE TpoOu. MHOXKECTBO JAEHCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YUCIA KaK
OeCKOHEUHBIE JecATUYHBbIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIAUHATHOU HPSIMOM.

CpaBHeHue JEHCTBUTENBbHBIX YHCell, apudmeTnyeckue JNEHUCTBHS
C ICHCTBUTEIILHBIMU YUCIIAMH.

PasMepsl  0OBEKTOB  OKpY)KaloLIEro  MUpa,  JJIUTEIBHOCTh  IPOLIECCOB
B OKPY’KaIOILIEM MHpE.

[IpuOnk€HHOE 3HAYEHHE BEJIUYMHBL, TOYHOCTh NpUOIMKEHUs. OKpyIJeHHe
yucen. [Ipukuaka v oLleHKa pe3yJbTaTOB BEIYHCICHUN.

YpaBHeHUs U HEPABEHCTBA

JluneiiHoe ypaBHeHue. Pemienue ypaBHEHHI, CBOASIIMXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAUIMXCS K KBagPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peleHUsT ypaBHEHHW TPETbEUW W YETBEPTOU
CTEIICHEN Pa3I0KEHUEM Ha MHOKHUTENH.

Pemenne poOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3az1ay
anreOpanvdeckuM METO/I0M.

VYpaBHeHHe C JByMs IE€peMEHHbIMU M ero rpaduk. PemeHue cucreM 1ByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penienne cucteM 1ByX ypaBHEHHM, OTHO

U3 KOTOPBIX JMHEHHOE, a JIpyroe — BTOpOM cTemeHu. ['paduueckas MHTEpHpeTanus
CHUCTEMBI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1a4 aareOpandeckuM Crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JIMHEWHBIX HEPABEHCTB C OJIHOM nepeMeHHoM. KBanpaTHbie HepaBeHCcTBA. ['paduueckast
WHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DOyHKUMHA
KBangpatuunas gynkuus, e€ rpaduk u cBoiictpa. [lapabona, KoopAMHATHI BEPIIUHbI
napadoJibl, OCh CHMMETPHUH TTapadoJIbI.

I'papukn bynkumii: y= £x, y= £x+b, y = k—, y=x3y =5 y=|x|,
X
U UX CBOMCTBA.

YucsoBblie M0CI€10BATEILHOCTH M IIPOTPeCCUu

[TonsaTHe 4YKMCIIOBOWM  MOCIEAOBATENBHOCTU. 3aJaHue IMOCIEAOBATEILHOCTH
peKyppeHTHOM (hopMyJoil 1 popMyIioi N-TO YJieHa.

Apubdmernueckass u TeoMeTpudeckas mporpeccur. Dopmynsl N-ro  4iIeHA
apu(PpMETUIECKON 1 TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBHIX N YICHOB.

N3o0pakeHne 4wieHOB apu(METUUECKOW U TeOMETPUUECKON MPOTPECCHil TOUKaAMU
Ha KOOpPJWHATHOM IIJIOCKOCTH. JIMHEHWHBIM M SKCIOHEHIMAIbHBIM pocT. CIOXKHBIC
MTPOLICHTBHI.

INPEAMETHBIE PE3YJIBTATbHI

[IpenmeTHpie  pe3yabTaTbl ~ OCBOEHHS  MPOrpaMMbl  y4eOHOro  Kypca
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K KOHILy 0Oy4eHHUsI B / KJacce:

Yucaa v BbIYUCTICHUSA

BoInonHsTh, coueTasi yCTHbIE U MUChbMEHHBIE MPUEMBI, apU(PMETUUECKUE IEHCTBUS
C pallMOHAIIBHBIMHU YUCJIAMHU.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, MPUMEHSTh Pa3HOOOPa3HbIE CIIOCOOBI
U TIPUEMBI BBIYMCIICHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKAIINX OOBIKHOBEHHBIC
U JICCATUYHBIC APOOH.

[lepexonuts OT oaHOW (OPMBI 3amUCH YHUCEN K ApPyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTHU
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOYNBATH PALIMOHATIBHBIE YHCIIA.

OKpyIJIsITh Yucna.

BBINIONHATE NPUKUAKY W OLICHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HA4YCHUU
YUCJIOBBIX BBIPAKEHUW. BBINMOMHATE ACHCTBUSA €O CTENEHSMU C HATypaJbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PAa3JIOKEHUE HAa MHOMKUTEIN HATypaJbHBIX
qucel.

PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 3a1a91, CBSI3aHHBIC C OTHOIIEHUEM BEITUYHH,
MPOMOPIIMOHAIEHOCTRIO  BEJTMYWH, TMPOICHTAMH, HHTEPIPETUPOBATh PE3YIbTATHI
peIIeHus 3a/1a49 ¢ y4ETOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMaTPUBACMBIX
OOBEKTOB.

AnredOpandeckue BbIPasKeHUSs

Hcnonb3oBaTh anreOpanidyecKyr0o TEPMHUHOJIOTHIO M CUMBOJIMKY, NMPUMEHATH €8
B MIPOIIECCE OCBOCHMS yUeOHOT0 MaTepuaa.

Haxomute 3HaueHWss OYyKBEHHBIX BBIPOKCHUN MPHU 3aJaHHBIX 3HAYCHHUSIX
MePEMEHHBIX.

Brimonuate npeoOpa3oBaHus I1E€JIOTO BBIPAKEHHS] B MHOTOYJICH MPHUBEICHUEM
MOIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BoInonHATh YMHOXKEHHE OJHOWICHA HA MHOTOWICH U MHOTOYJIEHa HA MHOTOYJIEH,
MPUMEHSITH (HOPMYJIBI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymIecTBIATh Pa3I0KeHUE MHOTOUJICHOB HA MHOKHUTEIHN C TIOMOIIBIO BEIHECEHUS
3a CKOOKM OOIIEro MHOXHUTEJS, TPYNIUPOBKU ClIaraeMblX, MpPUMEHEHUs (opmyll
COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTe npeoOpa3zoBaHUsl MHOTOUYJIEHOB JJIsi  PEIICHUS Pa3IMYHBIX 3ajaad
13 MaTeMaTUKH, CMEXHBIX ITPEMETOB, U3 PEATHLHOMN MPAKTUKH.

HUcnonws30BaTh  CBOMCTBA  CTENEHEM C  HATypalbHBIMM  ITOKAa3aTEISIMU
JJ1s1 TpeoOpa3oBaHusl BEIPKCHUH.

YpaBHeHus U HEPABEHCTBA

Pemate nuHeHbIE ypaBHEHUS ¢ OJHOM ITIEPEMEHHOW, IPUMEHSIS ITpaBUIia epexoaa
OT MCXOJHOIO YpaBHEHUsS K PaBHOCWIBHOMY emy. IIpoBepsTh, SIBIAETCA JIM YHUCIIO
KOpPHEM YpPaBHEHUS.

[IpumensaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
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CUCTEM.

[TonGupath npuMepsl Hap YUCEN, SBISIOIIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS ITIEPEMEHHBIMHU.

CrtpouTh B KOOPAMWHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, M0JIb3YSCh I'Ppa)UKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemars cucTeMpl IByX JIMHENHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCJIE
rpaduuecku.

CocTaBisATh U pemarh JUHEWHOE YpPaBHEHUE WIA CHUCTEMY JIMHEHHBIX ypaBHEHUI
II0 YCIIOBUIO 3aJa4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yu
IIOJTyYEHHBIN PE3yJIbTar.

DyHKIUU

N3o0paxkath Ha KOOPAMHATHON MpPSMOM TOYKH, COOTBETCTBYIOLIWE 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTPE3KH, HWHTEpPBAJIbI, 3alUChIBATh YHUCJIOBBIE IMPOMEKYTKHU
Ha ajareOpanvyeckoM S3bIKE.

OTMeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH 10 33JaHHBIM KOOpJIMHATAaM, CTPOUTD
rpaduku muHEHHBIX GyHKUIUA. CTpouTh rpadux GyHKIUHA Y = |X|.

OnuceIBaTh ¢ TOMOUIBIO (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEK]y BEJIMYMHAMM:
CKOPOCTb, BPEMsl, pacCTOSIHUE, LI€HA, KOJINYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

Haxonuth 3HaueHre GyHKLINH 110 3HAUEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuid cHnoco0 TMPEeACTABICHUS W aHaiu3a HWH(OpManuw,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peaJbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 8 kJjacce:

YucJia ¥ BbIYHCTECHUA

Hcnonb3oBaTh HayalibHbIE MPEJICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCE
JUISi CPABHEHMS, OKPYTJICHHS W BBIYMCICHUM, M300pakaTh JACHCTBUTEIIHHBIC YMCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTe TOHSATHE apUMETHYECKOrO0  KBAJApPaTHOTO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHH, WCIOJIb3ys NpPU HEOOXOAUMOCTH KAJIbKYJISITOP, BBIOIHATH
npeo0pa3oBaHus BBIPAKEHUM, CONEPKAIIMX KBaJpaTHBIE KOPHU, WUCIIONB3YS CBOMCTBA
KOpHEM.

Ncnonb3oBath 3anmucy OOJIBIIUX U MaJIbIX YUCEN C TIOMOIIBIO AECATUYHBIX ApoOei
u ctenener yucia 10.

AuredpanvecKkue BbIpasKeHHUs

[IpuMeHATh MOHSATHE CTENEHU C LEIbIM MTOKa3aTeNIeM, BBIIOJIHATH MPe0Opa30BaAHMUS
BBIPKEHU, COAEPKALIUX CTEIEHU C LUEIBIM IT0KA3aTEIEM.

BBINONHATE  TOXKIECTBEHHbIE NPEOOPa30BaHUs  PALMOHAIBHBIX  BBIPAXKEHUUI

Ha OCHOBE MPaBWJI JCHCTBUI HaJL MHOTOWICHAMH U alreOpanuyecKuMHU JPOOsIMH.
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PackianpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOKHUTEIIH.
[IpumeHnsaTy mnpeoOpa3oBaHUsS BBIPAKEHUW MJIsi PEIICHUS pPA3IUYHbIX 3ajad
13 MaTEMAaTUKHU, CMEKHBIX TIPEAMETOB, U3 PEaIbHON MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHBIE YpPaBHEHUS M paLUOHAIBHBIC YpPAaBHEHMS,
CBOJAILIMECS K HUM, CHCTEMBI IByX YPAaBHEHUH C ABYMS ITIEPEMECHHBIMHU.

[IpoBoauTE MpOCTEUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM
Yuclie € NPUMEHEHUEM TIpadHuyuecKuxX MpeACTaBICHUN (yCTaHaBIMBAaTh, MUMEET JIK
YpaBHEHHUE WM CUCTEMA YPAaBHEHHUN PEILICHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

[lepexonuTh OT CIOBECHON (OPMYIUPOBKH 337auu K €€ anreOpanueckoil MoJenu
C IIOMOIIBK) COCTAaBJICHUS YPAaBHEHUS WIM CUCTEMBI YPABHEHUM, WHTEPHPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN PE3yJIbTarT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB JJISI CPABHEHHWS, OLICHKH, PEIIaTh
JVMHEWHbIE HEPaBEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpapUuecKyro
WJUTFOCTPALAI0 MHOYKECTBA PEICHU HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUU

[lonumath M UCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O0O3HAUYEHHMsI), OMNPEAENATh 3HauyeHUE (YHKIUU [0 3HAYCHHIO
apryMEeHTa, OIpPeEsATh CBOMCTBA (PYHKIUU 1O €€ rpauKy.

CtpouTts rpapuku 351eMeHTapHbIX QYHKIUI BUA:

y="_ y= x2 y= x3,y = VX, y = |x|, onucsiBath CBOiicTBa YNCIOBON QYHKIHH
X

o e€ rpaduky.

[IpeameTHBIE pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

YucJa v BbIYHCTECHUA

CpaBHMBATH U YIIOPSIIOUYUBATH PAITMOHATIBHBIC U UPPAIlMOHAJIBHBIC YKCIIa.

Breinonuars apudmernueckue NEUCTBUS C paIlMOHATBHBIMU YHCIIAMH, COYETas
YCTHBIE M TIMCBMEHHBIE NPUEMBI, BBITIOJHATH BBIYMCICHUS C HPpPALUOHATIBHBIMU
YHCIaMH.

HaxonuThs 3Ha4YeHHs CTENEHEW C LEIbIMUA IMOKA3aTEISIMU M KOPHEH, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyrsiaTh  JI€MCTBUTEIbHBIC YHUCIA, BBINOJIHATH MNPUKUJKY  pE3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHbIE W KBaJpaTHBIE YPABHEHHUS, YPABHEHMS, CBOISILIMECS K HHUM,
pocTenime APOOHO-paIHOHATIEHBIE YPaBHEHUSI.

Pemate cucteMsl AByX JIMHEWHBIX YPAaBHEHUW C JBYMS NIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHI, B KOTOPHIX OJJHO YPABHEHUE HE ABJISETCS JTUHECUHBIM.

Pematp TekcToBbIe 3a1au anreOpandyeckuM CIIOCOOOM C MOMOIIBIO COCTaBICHHUS

YpaBHEHUS UM CUCTEMBI JBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.
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[IpoBoauTh MpOCTEUIINE KUCCIEIOBAHNUS YPABHEHUM U CHUCTEM YPAaBHEHHUM, B TOM
yycie ¢ NpUMEHEHHEM TrpaduyuecKkux MpeacTaBlieHui (yCTaHaBIMBaTh, HMEET JIU
YpaBHEHUE WK CUCTEMA YPABHEHUI PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U MpoYee).

Pemates nmuHelHbIE HEPAaBEHCTBA, KBaIpaTHBIC HEPABEHCTBA, N300pakaTh PEIICHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3aMUCHIBATH PEIICHUE C IOMOIIBIO CHMBOJIOB.

PemaTe cucrtembl JTMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIKOYAIOIINE
KBaIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHWE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIIUCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PEIICHUH PA3IMYHbBIX 3a]1a4.

DOyHKUIMHA
PacnoznaBaTe (QyHKUMM H3y4eHHBIX BHJIOB. lloka3piBaThb cXeMaTHYECKU
pacmojoXeHne Ha KOOPAWHATHOW IJIOCKOCTH TpadukoB (GYHKIUN BUOa: Yy = £X,

) _

y=fkx+b, y=_,y=ax2+bx+c, y= x3, y= X% y=|x| B 3aBucuMocTH
X

OT 3HAYCHHUH KOAPPHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

Ctpouth u wuzo0pakaThb CXEMaTHYECKH TpaduKu KBAJAPATUYHBIX (PYHKIUH,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMH MO UX rpaduKam.

Pacnio3HaBaTh KBagpaTU4YHYIO (QYHKIHIO 1O (opMyJie, NPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX (YHKUIMNA U3 peabHOM KU3HU, PU3UKU, TEOMETPUU.

YucsoBblie M0C/1€10BATEJILHOCTH U IPOrPecCHu

Pacnio3naBaTth apupMETHYECKYIO U T€OMETPUUYECKYIO MPOTrPECCUU MPU Pa3HBIX
crioco0ax 3a1aHusl.

BBINOMHATH BBIUKCIECHUS ¢ UCTIOIB30BaHUEM (HOPMYIT N-TO uieHa apuhMeTHIECKON
Y TEOMETPUYECKON IPOTPECCUI, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHBI MOCAEA0BATEILHOCTH TOUKAMU Ha KOOPAMHATHOM MJIOCKOCTH.

Pematpe 3amaum, cBA3aHHBIE C YMCIOBBIMH IOCIJIEIOBATEIBHOCTIMH, B TOM YHUCIIE
3aJ1a4¥ U3 peaTbHOM )KU3HU (C UCTIONH30BAHUEM KAIBKYIIATOPA, IIU(PPOBHIX TEXHOJIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCIIECHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000raliaTh 3HAHUS
PannonanbHbIe YnCiia PAlMOHAIIBHOTO YKcia. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSIAOUNBAHUE
PallMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaJbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJIbHBIX YUCET.

OOBIKHOBEHHBIE B ICCITUYHBIE, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHATH pa3HOOOpa3HbIe CIIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKammx OObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO IPOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMH
YUCIIAMH.

IIpuBoAUTH YKCI0BbIEe U 0YyKBEHHbIE IPUMeEPBI CTETICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBAHUSI CTETNICHU U MTOKa3aTelsl CTeTICHU, HAaXOIUTh
3Ha4ueHHus cTeneHel Buaa a" (2 — moboe paluoHaIbHOE
YHUCJI0, N — HATyPAIBHOE YHUCJIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

IloHUMATBL CMBICHT 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u creneneit yucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpuMeHATH IPU3HAKY IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXKHUTENIN HATypaJbHbIX YUCE.

PemaTh 321244 Ha YaCcTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IPoOU (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTUYHUHBI 110 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIIIECT OJHA BEJIMYMUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PATUYHBIC PEIICHUS,
3aMKCH PEIIeHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BETMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIC 33/1a4U Ha APOOH,
MPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIINH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MTPU 3aJJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYyJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOKXEHUE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI)IX cJlaraCMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOWIEH ¥ MHOTOWIEHA HA MHOTOYJICH, MPUMEHSATh
dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH PA310KEHNE MHOTOWICHOB HA MHOXKUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH 00IIIETr0 MHOXKHUTEIS,
npuMeHeHUsT (HOPMYJIIbI PA3HOCTH KBaIPaTOB, POPMYIT
COKpAIEHHOTO YMHOKEHHUSI.

IIpumeHsATH MpeoOpa3oBaHKe MHOTOUYJICHOB JIJIsI PEIICHHUS
Pa3IMYHBIX 3371a4 U3 MAaTEMATHKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPABWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee nmpocTtoro Bujaa. IlpoBepsrs,
ABJISIETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPAaBHEHHS.
IHox0upaTs mpuMepbI ap YKCEII, SIBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
JIunerHoe ypaBHEHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAMHATHOH MIIOCKOCTU TpaduK TUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TPAPUKOM,
NPUBOAMTH IPUMEPbI PEIICHUSI YPABHEHUSL.

HaxoauTh pemieHue CUCTEMBI JBYX JUHEWHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocraBisTh U pemiaTh ypaBHEHHUE UM CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJIUHATHOM
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aIaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJre0pandecKoM SI3bIKE.
OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aJaHHBIX (JOpMYJIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumeHsATH, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETHPOBATH IPaPUIECKUI CIOCOO MPEICTABICHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTue GyHKIINH, OBJIA/ICBAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + Db,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

K03 durmeHToB K u b.

Crpontsh rpaduku muHeHON GyHKIMHA, QYHKIHHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMbBIX IEHCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4u U3 peasbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl peIlIeHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OcCHOBHBIE BUJIBI IEATEIBHOCTH 00YYArOIINXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH ONpeesIeHHe KBaIPaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucia. [lonsarue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
YHCEll.
JleficTBUTETTLHBIC
yucina. CpaBHeHuUe
JIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIC KOPHU

U3 yncina, apuMEeTHIECKOro KBaIpaTHOTO KOPHS.
IIpuMeHsTH ONEepanyio U3BJICYCHHS KBAIPAaTHOIO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHnBaTh KBAIPATHBIE KOPHHU LIETBIMU YUCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH M YHIOPSAA0YMBATH PALIMOHAIBHBIC U
VUPpalMOHAIBHBIEC YUCIA, 3aIMCAHHBIE C TIOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBatb ypaBHEHNE x* = &, HaXOUTb TOYHbIC
npubInKEHHBIE KopHU Tipu a > 0.

HccnexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOPA
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUI, COEpKaAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U pU3nueckux Gopmyi.

BbI4ucIsATh 3HAYEHMS BBIPAXKEHNM, COJICPKAITUX
KBa/IpaTHbIE KOPHU, UCTIONB3YS TPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

DopMyJTHPOBATH ONpe/ieIeHUe CTETICHU C LIEeJIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCh OONBIINX U MAJIBIX YUCEN
qHUCIa. B CTaHJapTHOM BUJie. CpaBHMBATB YUCJIA U BEJIMYHHBI,
Pa3mepnl 00bEeKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnoab30BaTh 3aUCH YKCEN B CTAHAAPTHOM BUJIE
(OT BIEeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB 00BEKTOB, JIIUTEIBHOCTH
YaCTHI] IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3aAlIUCHIBATH B CHMBOJINYECKO# (popme
OOBEKTOB), Y WUTIOCTPUPOBATH PUMEPaMHM CBOMCTBA CTETNIEHU
JUTUTEIBbHOCTD C LEJIBIM NIOKA3aTENEM.
MPOLIECCOB IIpuMeHSTHL CBOMCTBA CTETICHU 1Sl MpeoOpa3oBaHus
B OKPY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEINIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LICJIBIM [IOKA3aTelIEM | B CTaHAAPTHOM BHUJE (YMHOXEHUE, E€JICHUE, BO3BEICHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpaKeHUs. KBaIpaTHbIii TPEXUIIEH. BO3MOKHOCTb €T0 Pa3j0KEHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJIPaTHOTO C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpOOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs] pallMOHAILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
DopMyIMpPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro Il IpeoOpa3oBaHusl IpoOeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3aj1a4. Beipaxath nepemennsblie u3 Gopmyn (pU3NYECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYAIUH )

47




denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

YpaBHEHUS U HEPABEHCTBA. 15 KBangpaTHoe Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMyIs1y KOpHEW KBAJAPATHOTO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema PemiaTs ypaBHeHUsl, CBOASIIMECS K KBAIPaTHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHUN, Habro1aTh 1 aHAJIU3MPOBATH CBA3b MEXAY KOPHIMHU U
CBOIALLIUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBAJIPATHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxe oOpaTHYIO -
[Ipocreiinue npoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI JIS PELICHUS
palOHAIIbHBIC 3azaad4.
ypaBHEHUSI. Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
Pemienue TeKCTOBBIX NEPEXOJIUTh OT CIOBECHON (POPMYITMPOBKU YCIOBUS 3aa4U
3a/1a4 ¢ IOMOUIBIO K aJireOpandecKkoi MoJieIu MyTEM COCTaBIICHUS YPAaBHEHMUS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHeHne PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs

Cucrempl ypaBHEHUI

C ABYMsI
MIEPEMEHHBIMU, €TI0
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU
B LIEJIBIX YHCJIAX.
Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTsh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyars napajuienbHbIe U IEPECEKAIOLINECS MTPAMbBIE
110 UX YPABHEHUSIM.

Pemath cucTembl ABYX JIMHENHBIX YPABHEHUN C IBYMSI

IIEPEMEHHBIMU NIOJACTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMECHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematsb npocreiime CucTemMbl, B KOTOPBIX OJHO

Y3 YPABHECHUM HE SABJISCTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHHS C IByMsI IEPEMEHHBIMHA M CUCTEM YpaBHEHUI
C ABYMSI IEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 321a4H AITEOPANIECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. CucteMsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBAThH
anreOpanyeckKH.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pElIEHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
U UX pELICHHE.
N3ob6paxenue
pelIeHNs TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
IPAMON
OyHKIWH. 3) [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havennst GyHKINNA, 3aJaHHBIX GopMyTiaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3aaHus COCTABJISATH TA0JMIbI 3HAYEHUH (QYHKIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccaenoBath npuMepsl rpa@uKoB, OTPAKAIONIUX PEATbHBIC
npotecchl U siBieHus. [IpuBoauTH NpUMepPHI MPOIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.
Hcnonb30BaTh KOMIILIOTEPHBbIE IPOTPAMMBbI
JUTSl IOCTPOEHUSI TpauKOB (DYHKIIMI 1 U3yUYEHUS UX CBOWCTB
OyHKIUH. 9 UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaYCHUE OTHOM
Uwucnobie pyHKINM rpadukoB QyHKIIHIA. U3 paccMaTpUBAEMbIX BEJIUYUH 10 3HAYECHUIO APYTOil.
[Tpumeps! rpaduxos B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTh
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byHKUIUH, MEKTy BEJIMUMHAMMU.
OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBath BubI 3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXeMaTHYeCKHU 10JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO 1 00paTHYo rpadukoB GyHKImiA Buga: y = X5,y =X,y =Vx,y = |x|.
NPOMOPIHOHAILHBIC Hcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NpeACTABJICHHUSA ISl PEIICHUS U UCCIIEIOBAHNS YPABHCHUH U
rpaduKu. CHUCTEM YpaBHEHUH.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIE PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x’,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUH

YuCell, BIYUCICHUN, MPeoOpa3oBaHuil BbIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUM U
CaMOITPOBEPKY pe3yiIbTaTa BEIUMCICHUM, MPeoOpa30BaHUi,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH

51




denepanpHas pabouas mporpamma | Matemaruka. 5-9 kiraccer (6a30BbIi YPOBEHB)

MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPYTrux
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OCHOBHBIE BHUJIBI IEATEILHOCTH 00y4YaOIIUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIE HaTypaJIbHBIX YUCEN O MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
Yyucia, KOHEYHbIE U O3HAKOMUTBCS C BO3MOKHOCTBIO MPEJICTABICHUS
OeCKOHEYHbIE JIEUCTBUTEIHLHOTO YHCIIa KaKk OECKOHEUHOM TEeCSITUUHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CATHYHbIE TPUOTMKEHUS
MHOXeCcTBO pallMOHAJIBHBIX U UPPALIMOHAIBHBIX YUCET.
JICUCTBUTEIIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YKCIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSAMOM.
NEeUCTBUTEITbLHBIC 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JEeUCTBUTEIbHBIE YHCIA.
OECKOHEUHbIE BbINoJHATH, coueTasi yCTHbIC U MUChbMEHHbBIC TPUEMBI,
JECATUYIHBIC POOH. apuMeTHYeCKHUE JeCTBUSA C PAIIMOHATHHBIMU YHCIIAMU;
B3anmMHO 01HO3HAYHOE | HAXOAMTH 3HAUCHHUS CTEIICHEU C LIeJIbIMU MTOKA3aTeIIIMU U
COOTBETCTBHE MEXKIY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKEHUMN.
MHOXECTBOM IHoyunTh nMpeacTaBjeHue 0 3HAYUMOCTHU
NEeUCTBUTEIBHBIX JNEeUCTBUTEIBHBIX YUCEN B MPAKTUYECKOU JEATEIIBHOCTH
YuCcesl U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHON AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. NPUOIMKEHUS ACHCTBUTEILHOTO YHCIIa TPU PEIICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENBLHBIX uKice, | OKPYIrasiTh JeHCTBUTENbHBIE YHCIIA, BHINOJHATD
apupMeTHIecKue NMPUKUHJIKY PE3yJIbTaTa BIYMCICHUM, OLIEeHKY 3HAUEHU N
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHe. Pemenue
YPaBHEHU,
CBOJSILNXCS

K KBaJIPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y 4YETBEPTOU CTEIICHEN

OcBauBarth, 3alIOMMHATH U IPUMEHATH IrPauuecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBatsb Liesbie U IpOOHBIE YpPaBHEHUS.

Pemiathb JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanararb BO3MOXXHBIE CLIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IIByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SABJISIETCS JIMHEWUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUYECKHE
IPEICTABIICHUS JUIsl PelIeHUs U MCCJIeI0BAHUS YPABHCHHI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOopMYJIUPOBKY YCIOBUS 3a]]a4U K alreOpandeckoi MoJieaun
NyTEM COCTABJIEHUS CUCTEMbI YPaBHEHUII; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPUEN Pa3BUTUA MATEMATUKHU
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3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPaBEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoInosHATh Npeo0pa3oBaHusi HEPABEHCTB, HCIOJb30BaTh
JIunennble JUTsI peoOpa3oBaHMs CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABEHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
HEPABEHCTB C OJTHOU MIOJTyYECHHBIE PELICHHUS.
MIEPEMEHHOUN U UX N300pakaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelLIeHuE. rpaduyecKue npeacTaBICHUS.
I'paduueckas OcBauBaTh U NPUMEHATb HEPABEHCTBA MPU PELICHUH
VHTEPIPETALNS pa3IMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPUPOBATH CXeMATHYECKHU, 00bSICHATH
pacnoioKeHre Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB

byukuuii Buga: y = kx,y = kx+ b,y = k_,y = x°,
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y =x%, y =vx,y = | x| B 3aBUCHMOCTH OT 3HaYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIUIO 110 popMyIie.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 pealbHOU KU3HU, (PUUKHU, TEOMETPUH.

BoIsaBJSITH 1 0000111aTh OCOOCHHOCTH T'padrKa
KBaJpaTUYHOU QPyHKIMU Y = ax* + bx+ c.

Ctpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTUYHBIX PYHKIIHIA, 3aJaHHBIX (hopMyrTamMu BUIa
yzaxi,y=ax’+q,y=a(x+p)’y=ax’+bx+c.
AHAJIM3HPOBATH U NPUMEHSATH CBOMCTBA N3yUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO

U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIe10BaTEILHOCTH
PEKYPPEHTHOM
bopmynoi u
¢dbopmyoii N-To YiieHa.
Apudmernueckas u
reoMeTpudeckas
POTPECCUH.
@opmyJibl N-ro yieHa
apu(METHICCKON 1
F€OMETPUYECKOMN

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBble BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C TIOHSITUEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GpopMyiy N-ro yieHa
II0CJIEA0BATEIBHOCTH WU PEKYPPEHTHYIO (hOPMYITY

U BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCaA0BAaTCIbHOCTH, €CJIN BBINTKMCAHLI IICPBLIC HCCKOJIBKO

€€ YWIEHOB.
Pacno3naBath apuMETUUECKYIO U T€OMETPHUECKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOTPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

PemaTts 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

N300paxkaTh 4iIeHBI TOCIIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTpuBaTh nNpuMepsbl NPOLECCOB U SIBJICHUH

U3 peabHOM KU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOMN MPOTPECCUH, B TEOMETPUUECKON
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUIL, TpaUUECKOTr0 KANbKYJISTOpA U T.11.).
PemaTh 3a1a9n Ha CIOKHBIE TIPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
orepaluy HajJ MHOKECTBAMHU; MCIO0JIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIBHOE YHCIIO,
IPOCTOE U COCTABHOE YUCIIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HAKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIIOPSA0YUBATH

apuPpMETHIECKIM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
Croco0om) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHUIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemaTh TeKCTOBBIE 32/1a4M apUPMETUUECKUM CITOCOOOM.
PemaTes npakTuyeckue 3a1a4m, CoJIepKallue IPOLECHTHI,
JI0JIM, YaCTH, BBIPAKAFOIIME 3aBUCHMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTD TPYAA.
Pa30uparts peasibHbIC )KU3HEHHBIC CUTYAIUH,
(popMyIHpPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOUTh PEIICHUE, IPUMEHSA MAaTEMATUYECKUH amnmapar,
HHTEPIPETHPOBATH PE3YIIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPAKEHUS nokasareiyieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHbD,
(mpeobpa3zoBaHme MHOTOWIEH, ajre0pandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peaIn30BbIBaTh PA3JI0KEHNE MHOTOYJIEHA HA MHOKHUTEIH,

B TOM YHCJIE C UCTIOB30BaHUEM (hOPMYIT PA3HOCTH
KBaIpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOJIUTh
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PalMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIbIO (GOPMYJI peabHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpauuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIU (PYHKIIUH, TPOMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHU S, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATHSIMHU: NIPSIMasi IPOTOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (QYHKITUS,
KBaJipaTuyHas QyHKIMs, Tapadosa, runepoora.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl pEIICHUS 3a/1a4 U3 APYTUX
y4eOHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmyiaMmu 3aBUCMMOCTH MEK1y BEIIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

COJEPXKXAHUE OBYUEHUA
7 KJIIACC

HavasbHbIe TOHATHA reoMeTpun. Touka, npsMast, OTpE30K, JIyd. YToJ. Buasl yrios.
BepTtukaibHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIIEHIUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUU B OKPYIKAIOIIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS C OMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeJuaHa, OMCCeKTpHca, X CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUH TpEyroibHUKU. HepaBeHCTBO TPEyroJibHUKA.

CBoiicTBa M TIpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENBbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Buenrnue yriel TpeyroJbpHHKA.

[IpsMoyrosbHbIlE ~ TpeyroapHUK.  CBOWCTBO  MEOuaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHHKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa NPAMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpAMOYToJIbHBIN TPEYTOJbHUK € yIiioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OOJIbILIEM YIJie U OOJIbIIEH CTOPOHE TpeyroibHUKa. [lepnenaukysap
Y HaKJIOHHAsl.

I'eomeTpuueckoe mMecTo To4YeK. buccekTprca yria U CepeIuHHbIA NEPIEHIUKYIISP
K OTpPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMETp, UX CBOMCTBA. B3anMMHOE pacmoiokeHne
OKpy’)XHOCTH M mnpsMou. KacarenpbHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onvcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YerbipéxyronpHuku. llapamnenorpamm, ero nmpu3Haku U CBOMCTBa. HacTHbIE

CIIy4au apajijieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparnenus, €€ CBOMCTBa U nMpu3HaKu. [IpsiMmoyronpHas Tpamnerusi.

Meron ynBoenust Mmeauansl. LlentpanbHas cumMmerpus. Teopema @aneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KAX.

CpenHue TUHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHUKa.

[TogoOue TpeyronbHUKOB, KodpduimeHT mnogodbus. I[lpusnakum momoOus
TpeyroapHUKoB. [IpruMeHeHne mogo0ust Mpu peleHu: MPAKTHYECKUX 3a1a4.

CpoiictBa 1momageld reoMerpudeckux Guryp. DopMynbl s TUIOMIAAH
TPEYroJIbHWKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAACH
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noJTI0OHBIX (UTyp.
Bbuncnenne momaneld TPEyroJbHUKOB M MHOTOYTOJBHHMKOB Ha KJIETYaTOMN
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemeHUn
PaKTUYECKUX 3a7ad.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla MpSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMEeTpuueckre (YHKIMH YTJIOB
B 30°, 45° 1 60°.

Bnucannbie ¥ UEHTpaJIbHbIE YTIIbI, YTOJI MEXIy KacaTelIbHOW U XOpAOH. YTIIbI
MEX1y XOpJaMH U CEKYIIIMMU. BrircaHHbIE U ONMCaHHbIE YEThIPEXYTOJIbHUKHU. B3anmHoOe
pacmnoJio)keHue IBYX OKpyxkHocTed. Kacanume okpyxHocTei. OOmue kacaTelbHBIE K
JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIBI TPUBEACHUS.

Pemenne TtpeyrosbHHKOB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB. PenieHue
MPaKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [lono6rue cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 pOM3BENEHUN OTPE3KOB XOpI, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIMX, TEOpPEMA O KBaJIpaTe KacaTEIbHOM.

BekTop, anuHa (MOJlysib) BEKTOpa, COHAIIPAaBJICHHbIE BEKTOPHI, TPOTHUBOIMOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BekTopaMu. Pa3nokeHue BeKTOpa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunuater  Bektopa. CkansipHO€  NPOU3BEINEHUE  BEKTOPOB,  IPUMEHEHUE
JUTSL HAXOXKICHHSI IJTUH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTH. YPAaBHEHHS NPSIMONM M OKPYKHOCTH
B KOOpJMHATax, IEPECEYCHUE OKPYKHOCTEW M NpSIMBIX. MeEToJ KOOpAMHAT MU €ro
IPUMEHEHUE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. JIIMHA OKPYKHOCTH. | 'pajlyCcHas U pagraHHast Mmepa
yTJIa, BBIYMCIIEHNE JUIMH AYT OKpYykHOCTeH. [nomane kpyra, cekropa, CerMeHra.

JIBUKEHHUST TUIOCKOCTM M BHYTPEHHHE CUMMETpUH (QUryp (dJeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUYECKHE (PUTYPBI, ONPENEsATh UX B3aHUMHOE
pacnoyioKeHue, Uu300pakaTh TIeOMETpUYECKHEe (UTYPBI, BBINOIHATH YEPTEKHU
II0 yCJIOBHIO 3a1aud. M3MmepsaTe JMHEHHBIE W YIVIOBBIE BEJIMYMHBL. Pemars 3agaum
Ha BBIYUCIICHUE JUIUH OTPE3KOB U BEJIUYUH YTIIOB.
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Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHM, Pa3MepOB TMPUPOAHBIX OOBEKTOB. Paznuyath pasmepbl 3THX OOBEKTOB
10 MOPSJIKY BEIIMUUHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a]a4aM.

[Tonmp30BaThECs IpU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUU 33/1a4.

[IpoBOANTE JOTUYECKUE PACCYXKIECHUS C MCIOJIb30BAHUEM TI€OMETPUUYECKUX
TEOpEM.

[Tonmp3oBaTbCs  OpU3HAKAMU  PABEHCTBA  IPSIMOYIOJBHBIX  TPEYTOJIbHUKOB,
CBOWCTBOM MEJMaHbl, MPOBEAEHHOW K THIIOTEHY3€ MNPSAMOYIOJIBHOIO TPEyroOJIbHUKA,
B PELLICHUU I'€OMETPUUECKUX 3a/1a4.

Onpenenary NapajuieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpasyer
¢ HUMHU cekymas. Onpenenars MapajulebHOCTh MPAMBIX C MOMONIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOU MPSIMOU JI0 TOUYEK APYrOM MPSIMOM.

Pemiats 3aaun Ha KjieT4aToil Oymare.

[IpoBOAUTH BHIUKCIICHUSI W HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 3a/1a4aX C HCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TIPU I[EPECEUCHHUH JIBYX
IapaJuyIeIbHbIX NPSAMBIX CEKyLIEH. PemaTe npakTuyeckue 3a1a4i Ha HaX0KACHUE YTIIOB.

Bnagetp mMOHATHEM TEOMETPUYECKOTO MECTAa TOYEK. YMETh ONPEACHATH
OHMCCEeKTPUCY yTIIa U CEPEMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaKk TeOMETPUUECKIE MeCcTa
TOYEK.

@opMynUpOBaTh OMNPEACIEHUS OKPYKHOCTM M Kpyra, XOpIAbl M JUaMeTpa
OKPY’XKHOCTH, MOJIb30BAThCSI MX CBOMCTBAMHM. YMETh NPUMEHSATH 3T CBOWCTBA
MIpY PELICHUY 3aa4.

BnaaeTts noHsATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonp3oBaTbes (akTamMu O TOM, YTO OMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE, M O TOM, YTO CEPEIANHHBIE MEPHEHIUKYIISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Bnagetp noHATHMEM KacaTelIbHOM K OKPYKHOCTH, IIOJIB30BAThCA TEOPEMOM
O MEPHEHIUKYIISIPHOCTH KAaCaTEIbHOU U painyca, MIPOBEIAEHHOTO K TOUKE KaCaHU.

[Tonp30BaThCS MPOCTEHIIUMU T€OMETPUUYECKUMU HEPABEHCTBAMHU, MOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MOMOUIBIO LHPKYIS H
JIMHENKHU.

[IpeameTHBIe pe3yabTaThl OCBOCHHUSI TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

Pacno3HnaBaTh OCHOBHBIEC BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TI0JIb30BAThCS
WX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1ay.
[IpuMeHsATh CBOMCTBA TOUKM TEPECEUCHUs] MEJIMaH TPeyroJibHUKa (LIEHTpa Macc)
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B PELLEHUM 33/1a4.
BrageTs moHsATHEM CpegHEH JMHUM TPEYroJbHUKA W Tpamnelud, NPUMEHATh UX
CBOMCTBA IIPU PELICHUN reoMeTpudecKux 3anad. [lons3oBarecsa Teopemont daneca

U TEOpEeMOMl O TMPOMOPIHOHATBHBIX OTpe3KaxX, MPUMEHITh HUX M PEIICHUs
MPAKTHYECKHX 3aad.

[IpuMeHATh TNpU3HAKU MOJ00USI TPEYTOJbHUKOB B PEUICHUU TI'E€OMETPUUYECKHUX
3a1ay.

[Tonb3oBatbess  Teopemoit  I[ludaropa anms  pemieHUs TEOMETPUUYECKUX U
npakTuyeckux 3angady. CTpouTh MaTEMaTHYECKYI0 MOJENb B MPaKTUYECKHUX 3ajadax,
CaMOCTOSATENBHO JIeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINUE JITTUHBI.

BrageTs NOHATUSAMU CUHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yriia MpsIMOYTOJIbLHOTO
TpeyroyibHUKa. [10J1630BaThCSl ITUMH MOHATUAMH JIJISl PEIICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iduHbIMUA - CIIOCOOAMU) IUIOMIA[L TPEYroJibHUKA W IUJIOIIAN
MHOTOYTOJBHBIX (QUTYpP (TIOJIB3YSCh, T/I€ HEOOXOAUMO, KalIbKyIsTopoMm). [IpumeHsTh
MOJIyYeHHbIC YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

Branets MoHATHAMH BIKMCAHHOTO U IIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJIax MEXIy XOopJaMu (CeKYIIUMHU) U yTiie MeXAy KacaTeIbHOU U
XOPZI0H MpU pEeLIEeHUN Fe€OMETPUUECKUX 3aa4.

Brnagerp MOHSATHEM OMHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOWCTBA
OIMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPYU PEUICHUU 3a]1ay.

[IpuMeHATH MOoTy4YeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJIEIH
JUIS  3aJad  peaNbHONM JKU3HH W TPOBOAWTH COOTBETCTBYIOIIHWE BBIYHACICHHUS
C TpPUMEHEHHWEeM ToJ00us U TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOAMMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3y/IbTaThl OCBOCHHS MPOrpaMMbl y4EOHOTO Kypca K KOHILY
oOyuenus B 9 Kjacce:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMU OCTPHIX YIJIOB, HAXOIUTH C MX MOMOIIBIO
pa3iMyYHBIE AJIEMEHTHI MPSIMOYTOJBHOTO TPEYroJIbHUKA («PEIIeHne MPSIMOYTOIbHBIX
TPEYTrOJIbHUKOBY»). HaxomuTh (C MOMOIIBI0  KaJIbKyNATOpa) [JIMHBI W YIJIbI
JUTSE HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes  (opMynaMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUIS HAXOXJCHUS COOTHOIICHWUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB W KOCHUHYCOB MJII HAXOXACHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEeUICHHE TPEYTOJbHUKOBY), TPUMEHSATh UX TPU PEIICHUU
reOMETPUYECKUX 3ajau.

Bnagerp moHsTHSAMH mpeoOpa3oBaHUS TOJOOHMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX Quryp. Ilonp3oBarbes cBOMCTBaMM MOIOOMS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIISAT AJTUHBI U HAXOAUTH YIJIbl y TOJOOHBIX puryp. [IpumeHsTh cBOICTBA O100MS
B IIPaKTUYECKHX 3aJadax. YMETb NPUBOJUTH MPUMEPHl MOAOOHBIX  (UTYp
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B OKPY’KaIOIIEeM MHpE.
[Tonp30oBaThCs TEOpeMamMH O TPOU3ZBEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcsa BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUN U (PU3MUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TEOMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS UIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATUAMU NPaBUIBHOTO MHOTOYTOJIbHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPYKHOCTH M paJuaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yactell. [IpuMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (HUTYD, TPUMEHSTH JBHKCHUS TUIOCKOCTH
B IIPOCTEUIINUX CITydasiX.

[IpuMeHATh OTy4YEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU UM NPOBOJUTH COOTBETCTBYIOIIHME BBIYMCICHUS
C TpUMEHEHUWEM TMOoAo0HUs U TPUTOHOMETPUYECKHX (QYHKIUH (MOJIB3ysACh, Tl
HEO0OXOIMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme ®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHNUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHITIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTENHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIE YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJICHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH JTMHENHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U IPAKTUYECKUX OOBEKTOB.

OnpenessiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUUYECKUX PUTYD.

IIpoBoauTH KIacCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIE BEJIMYMHbBI, IPOBOAUTH
HE0OXOAMMBbIE JOKAa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroyibHUKU

22

ITonsiTE O paBHBIX
TPEYTOJbHUKAX U

Pacno3naBaTth mapsl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHeM IIPU3HAKOB).
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MIEPBUYHbIC
MIPEACTABICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoAUTH clieACTBUS (PAaBEHCTB COOTBETCTBYOITIX
AJICMCHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIMPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHIUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeUaHbl TPEYTOHHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEYroabHUKa.

dopMyJIHPOBaTh CBOMCTBA U ITPU3HAKUA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb YepTEKH, peliaTh 322491 C IIOMOIILIO
HAXOXKJEHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a9ax.

Hcnoab3oBaTh MUGPOBLIC pECYPCHI IS HCCIeI0BAHUSA
CBOMCTB M3y4aeMbIX QUTYD.

3HAKOMUTBCSI ¢ UCTOPHEN Pa3BUTHS T€OMETPUHU
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[lapannensHble NpsIMBIE, 14 [TapannensbHbie ®opMyJIHPOBATH MOHATHE [TAPAITUICIIBHBIX IPSIMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U napasuieNIbHbIX IPSAMBIX cekylieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KAa3aTelbCTBA NapAJIIEIBHOCTH ABYX MPSMBIX C IIOMOILIBIO
oOpa3oBaHHbIE YTJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPETbEU NPSIMOi.
IapajuIeNIbHBIX BbpI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYIIIEH). HaxoauTh yncioBbie 1 OyKBEHHbIEC 3HAYEHUS YTIIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4ax C UCIOJIb30BAHUEM TEOPEM
MapajuIeIbHOCTH 0 CYMME€ YIUIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
IIPSAMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOU
MPSAMOM 1O BTOPOU
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Bremnue yriibsl
TPEYTOJIbHUKA
OKpYX HOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DOpMYJHPOBATH ONpe/IeJeHUsI: OKPYKHOCTH, XOP/IbI,
['eomerpruueckue JUaMETp UX CBOMCTBA. | JHAMETpa U KacaTelabHOM K OKpyx)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKHU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHIOJIB3YH HH(POBLIE
OKpy>KHOCTB, pecypcehl: OKPYKHOCTb, BHUCAHHYIO B YTOJ; HEHTP

BIIMCaHHAA B YIT'OJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHEHIUKYIISP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT 11 qokaszarenbcTBa T€OpeEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPICHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OBJaaeBaTb NOHATHUSIMHU BIOUCAHHOUN W OIIMCAaHHOM
OKPYKHOCTEUN TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJIa, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJISPHOU JaHHOHN MPsIMO; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHue, 0000IICHIE 4 IToBTOpEHUE 1 PemaTh 3a1aun Ha TOBTOPEHUE, UILUTIOCTPUPYIOIINE CBSA3U
3HAHUN 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HanmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJIBHUKH PAa3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPEAEJICHHS: TapaIEIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKU U CBOMCTBA. | NPU3HAKU U CBOWCTBA: NapajuieaorpamMma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHsTHL MeTO yABOCHUS MEIMAHBI TPEYTOJIbHUKA.
Tpaneuuu. Hcnoan3oBathb 11udpoBbie pecypehl A UCCIEIOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPUS

Teopema Daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JUHENKU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

C UCIOJIb30BaHue Teopembl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE30K.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJIbHHKE.
[TogoGHBbIE
TPEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYrOJIbHUKOB.
[IpumeHnenue
moaoous

MIPU PELICHUU
MPaKTUYECKUX 3a1a4

CBSI3b C IICHTPOM Macc, HaXOAUTh OTHOIIIEHUE, B KOTOPOM
MEJIUAHBI JISTISATCS TOUKOU UX TIEPEeCCUCHUS.

HaxoanTh 110,100HBIC TPEYTOJLHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MS.
PemaTh 3a1a4u Ha TOT0OHBIC TPEYTOJIBHUKHU C TIOMOIITBHIO
CaMOCTOSITEITEHOTO TTOCTPOCHUS YEPTEKEH U HAXOKICHUS
OTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TPHU MpHU3HAKA 0100 TPEYTrOJIbLHUKOB.
IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
reOMETPUYCCKHUX 1 MPAKTUICCKUX 3a/1a4.

3HAKOMMTBCS ¢ UCTOPHEH Pa3BUTHUS TCOMETPUHU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

dopMyibl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpbI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIA CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM MTapaIeIorpaMMma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTa).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUArOoHa N U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYATOU
OyMmare, HCNoOJIb30BaTh pazoueHue GUrypbl Ha 4acTu U
NOCTPavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCTIIOIE30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogo0HbIX QUryp.

BoruucjasaTs ionmaan pa3IndHbIXx MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha IWIONIAIb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEIECICHHS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKY CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMysibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIC 3HAHUS U YMEHUS TIPU PEIICHUU
OPAKTUYECKUX 3a/1a4.

3HAKOMMTBCS C HCTOPH el Pa3BUTHUS T€OMETPUU

72



denepanbHas pabouas nporpamma | Maremartuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

VYriBl MEXIY
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

BzaumHoe
PacCIMOJIOKEHUE JBYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB UX CBOWMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha IOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU/JIbI IEITEIILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/ieIeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Sl BHIYMCIEHUS II0IIAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUroHoMeTpuM (dhopmya
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu ¥ yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHe Pemath npakTUuuecKue 3a/1auu, CBOISAIIUECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHbBIX DJIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE IPEOOPA30BAHUS TIOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS noaoous. py Mpeodpa3oBaHUU O100US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o00us B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HBIX TPCYT'OJIbHUKOB.
Pemarnb IreOMCTPHUUYCCKUC 3a/la41 U 3a/1a41 U3 peaHBHOfI
ZKHU3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PCILICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MPOU3BEICHHE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeeeHUusi CyYMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKAIIPHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BoI4ucasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUIs PELLICHUS 3a1a4
busuku

I[eKapTOBBI KOOpANHATLI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHHE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
F€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUKH.

BoIBOAMTH ypaBHEHHUE NPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJpaT I HAaXOKAEHUS LEHTpa U pajuyca
OKPYXKHOCTHU 110 €€ YPaBHEHUIO.

PemaTe 3a1a4m Ha HAXO0XKIEHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEM C IOMOILIBI0 METOAa KOOPAMHAT.
Hcnoab3oBath CBOKCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JIJIs1 ONPEIEIICHHS PACIIONIOKEHUS
PSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIel peasbHBIX 3a/1au («METO ] KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICOBAHUI
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. {nuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyT'H ¥ PAUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexox OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenessiTh IIOMAAb KpyTa.

BoiBoauth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHTHI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Ipumenenue

IIPU PEIICHUH 3a7a4

Pa30upaTs npuMepsbl, WIUTIOCTPUPYIOIINE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIEICHUS TApAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH X CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTs 1IEHTPHI M OCH CUMMETPHI MpOoCTeHIHX QUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIIEIOBAHUI
1u(POBBIE PECypChl

[ToBTOpEeHue, 0000IICHNE,
CUCTEMATH3aIUs 3HAHUU

[ToBTOpEeHue
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMHU: QUTYpPA, TOUKA, IPMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
r€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpy»XHOCTb U KpYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Briucanuslie u
OTIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Brincanusie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IPSIMBIX, YTOJI MEXKY MPSAMBIMH, CAMMETPHUS OTHOCUTEIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IIA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH U TIJIOIIAAN Kpyra,
00BbEMa MPSIMOYTOJILHOTO TTapalieenue/a.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCMOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTes 3a1a4m Ha NOBTOPEHUE OCHOBHBIX ITOHSTHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMH YaCTSAMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 MOBCEIHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pentenne o0Ommx
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHne AaHHBIX B BHUAE TaONWll, Auarpamm, rpadukoB. 3amoyiHEHUE
Ta0JINI], YTCHHE W TOCTPOCHUE AWarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenue rpadukoB peaibHBIX IporeccoB. M3Bieuenne mHpOpMalMU W3 AMArpaMM H
TaOJINII, UCTIOIH30BAHUE U MHTEPIIPETALNS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpeaHee apudmeTrnyeckoe, MeauaHa, pa3Max,
HauOoJIblIIee U HAMMEHBIIIEE 3HAaU€HUs1 HA00pa YMCIIOBbIX NaHHBIX. [Ipumeps! ciayyaitHoH
WU3MEHYHUBOCTH.

Crny4yaliHbI{ SKCIIEPUMEHT (OMBIT) U Cy4yailHOEe cOObITHE. BEpOSITHOCTD U YacToTa.
PoJib Ma0BEpOSITHBIX U IPAKTHYECKU JOCTOBEPHBIX COOBITUM B MIPUPOJE U B OOLIECTBE.
MoHnera n urpanbHas KOCTb B TEOPUH BEPOSTHOCTEN.

I'pad, BepmnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHasi CTEIEHb
BepiuH. [Ipencrasnenue o cBsa3HocTH rpada. Lenu u nukisl. Ilytu B rpadax. O0xoxq

rpacda (3itnepoB myth). IIpeacraBinenue 06 opueHTUpoBaHHOM rpade. Pemenue 3agau
C TOMOIIIbIO IpadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUAE TaOJIUIL, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepanuy HaJi MHOKECTBAMMU:
o0benuHeHue, nepecedeHue, nomnojgHeHue. CBoicTBa omnepanuii HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACTIPENEIIUTENBHOE, BKIIOUeHUs. Vcnonb3oBanne
rpauyecKkoro MpeACTaBICHUS] MHOXECTB U OMNHMCAHUSA pPEAbHBIX IMPOIECCOB U
SABJICHUH, ITPU PEIICHUY 3a/a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHICIIOBBIX HA0OPOB. J{narpamMmMa paccerBaHus.

DneMeHTapHble COOBITHS ciydaiiHOro omnbiTa. CiydaitHbie coObITHs. BeposiTHOCTH
coObITHI. OMNBITBI C PABHOBO3MOXKHBIMHU 3JEMEHTApHBIMU COOBITUAMU. CiydalHbIN
BbIOODP. CBS3b MEXIy MaJOBEPOSTHBIMU M MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYyKE.

HepeBo. CBolcTBa NEPEBHEB: €IMHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BUCAYECH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH M yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxueie coobiTud. uarpamma Diiniepa. OObeAMHEHUE U TTEPECEUCHHE
coobrTnii. HecoBmecTtHbie coObiTus. DOpMmynia CIOXKEHHS BEPOSTHOCTEH. Y cCiIoBHas
BepoATHOCTb. IIpaBmwiio ymHoxeHus. HeszaBucumbie coObiTus. IlpencraBnenue
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AKCIEpPUMEHTa B BHUJE JepeBa. PeleHne 3a7ady Ha HAXOXJICHHE BEPOSITHOCTEHN
C TIOMOIIBIO JIEpeBa CIY4aHOTO SKCIIEPUMEHTA, JuarpaMm JDiiepa.

9 KJIACC

[IpencraBieHure NaHHBIX B BHJIE TAOJUL, AMATPaMM, Ipa(UKOB, MHTEpHpETALUs]
JTAHHBIX. YTeHrEe U NOCTPOECHHE TaOIUIL], TUAarpaMM, rpPapUKOB MO PEaJTbHBIM IaHHBIM.

IlepecranoBku u Qakropuan. CouyeTaHUss U YHMCIO COYETAHUU. TpPEeyroiabHUK
[Tackans. Pemenue 3aga4 ¢ UConb30BaHUEM KOMOMHATOPUKHU.

['eomeTrpuueckass BepoATHOCTb. CnyuyaliHblii BBIOOp TOUKM U3  (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 IyTU OKPYKHOCTH.

Hcnertanue. Yenex u Heypada. Cepust MCHbITaHUM 10 mepBoro ycrexa. Cepus
ucnbiTanuil beprysum. BeposaTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyuin.

CnydaiiHass Benu4YMHA W paCHpEAclICHHE BEpPOATHOCTEH. MareMarnyeckoe
oXXpJaHue u aucrepcus. [Ipumepsl MaTeMaTHuecKOro OKHUIAHUS KaK TEOPETHYECKOrO
CPEIHEr0 3HAa4Y€HUs BEJIMYMHBI. MaTeMaTH4ecKoe 0KMIaHWE U AUCHEPCHUS CIydalHON
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIBITAHUIN bepHyim».

[TonsiTue o 3akoHe OOIBIINX yHucell. M3MepeHne BeposTHOCTEN C TOMOLIBIO YaCTOT.
Posib 1 3HaYeHHEe 3aKOHA OOJBILINX YUCEI B IPUPOJIE U OOLIECTBE.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAMMbI Y4E€OHOTO Kypca K KOHILY
oOyyeHus B / KJacce:

Yutath wuH(OpMaIuio, NpPEACTAaBICHHYI0O B TabimuIax, Ha JUarpammax,
MIPEJICTABIISATh TaHHBIE B BUJIE TAOJMII, CTPOUTH TUAarpaMMbl (CTOJIOMKOBBIE (CTOJIOUYATHIC)
Y KPYroBbIE€) M0 MACCUBAM 3HAYEHUM.

OnuceIBaTh M1 UHTEPIPETUPOBATH PEAIbHBIE YUCIIOBBIE JAHHBIE, MPEACTABICHHBIE
B TAOJIMIIAX, HA AMAarpammax, rpagukax.

Hcnonb30Bath AJig ONUCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apumeTrnyeckoe, MearaHa, HauOoJbIlIee U HAMMEHbIIEe 3HAaUCHUs, pa3Max.

Nmeth nipesicTaBieHUE 0 CTydailHOM U3MEHYMBOCTH Ha MPUMeEpax 1eH, GU3NIeCKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX [AHHBIX, UMETh MPEICTaBICHUE O CTATUCTUYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pE3yNbTAaThl OCBOEHHUS NPOrPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats u mpeoOpa3oBbIBaTh MHPOPMAIIUIO, TIPEICTABICHHYIO B BHJIC TAaOJUII,
IuarpaMm, rpa@uKoB, IPEICTaBIATh JaHHbIE B BUJIE€ TA0JIHUII, 1UarpamMmm, rpadukoB.

OnuceIBaTh TaHHBIC C IOMOIIBIO0 CTATUCTHYECKUX MMOKa3aTeNei: CpeTHNX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAYEHUH M YacTOThl COOBITHM, B TOM 4YHCIIE

1o pe3yibTaTaM U3MEpPEHUN U HAOII0IEHU .
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HaxoauTh BEpOSTHOCTH CIydyallHBIX COOBITUH B OMNBITax, 3Has BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMU.

Hcnonp3oBath rpaduyeckue MOJENU: JEPEeBO CIY4alHOIO HKCHEPHUMEHTA,
JyarpaMMbl Diliepa, YACIoBas MpsMas.

OnepupoBarh NOHATHSMHU: MHOKECTBO, MOJMHOKECTBO, BBINOJHATH ONEPALMH
HaJl MHOKECTBAMU: OOBEIUHEHHE, [IEPECEUCHHE, JOMOTHEHUE, TEPEUUCIIATh SJIEMEHTHI
MHOECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnons3oBath rpauyeckoe MpeACcTaBICHUE MHOXKECTB M CBSI3€d MEXAY HUMHU
JUISl OIMCAHMS IPOLECCOB M SIBJICHWM, B TOM YHCJIC NPHU PELUICHUM 3a1a4 U3 IPYTUX
y4€OHBIX MPEAMETOB H KYypPCOB.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 KJjacce:

N3Bnekats u mpeoOpa3oBbIBaTh MH(OpPMAIIUIO, MPEICTABICHHYI0 B Pa3IMYHBIX
WUCTOYHUKAX B BHUJAE TaOJMIl, AuarpamMm, rpadukoB, MPEJCTaBISATh JaHHBICE B BHJIEC
Ta0JHILL, TUarpamm, rpa)uKoB.

Pemate 3amaun  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPaBUI U METOOB.

Hcnonp30BaTh onucaTelbHbIE XapAKTEPUCTUKU JIJII MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE CPEIHUE 3HAUCHUS U MEPBI pACCEUBAHUS.

HaxoauTh 9acTOThl 3HAYEHUW MU YACTOTHI COOBITHSA, B TOM 4YHCIE TMOJIb3YAChH
pe3ynbTaTaMy NPOBEAEHHBIX U3MEPEHUI U HAOII0IEHUH.

HaxoauTh BeposSTHOCTH CiIy4alHBIX COOBITHUIN B U3YYEHHBIX OMBITaX, B TOM UHCIIE
B OMbBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMU, B CEpPUSIX HUCIBITAaHUN
JI0 TIEPBOTO yCIIeXa, B CEPUSAX UCHBITAaHUN bepHyiu.

HNmMeTh npencTaBiieHUE O CIIy4aHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

NmeTr mnpencraBieHue O 3aKOHE OOJBIIMX YHCET Kak O MPOSBICHUU

3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEI
B IIPUPOJIC U OOIIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATETLHOCTH 00yUYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiienre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS IO TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuaeckas
paboTta «Talauib.
['paduueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpadurueckux
JarpamM.

[Ipaktrueckas pabora
«JlnarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TA0JIHII U AMATPAMM C UCTIOIH30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIIEI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHON TEHJAECHIIUH (Mepa EHTPa), B TOM UUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[IpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuceIBaTh CTATUCTUYECKUE JAHHBIE C TOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyars CBOMCTBA CPEAHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIIIEE
3HAYEHHUsI YUCIIOBOIO MacCUBa, pa3Max.

PemaTp 3agaum Ha BHIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(npumepsr). YactoTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA IAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMpPAaTh MOJIXOASANIMN 1Iar TPyHIIUPOBKH.
OcBauBaTthb rpaduyecKue NpeaIcTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYMBOCTH, B TOM YUCJIIE

C IOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolikio rpada. CreneHp
(BaJIEHTHOCTH) BEPILINHBI.
Yucno pédbep u cyMMmapHas
CTerneHb BepiuH. Llens n

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIIMHBI), IIETTh U
UK.

OcBauBaTh NOHATHA. MYTh B rpade, SiepoB MyTh,
00xon rpada, OpueHTUPOBAHHBIN Tpad.

Pemiathb 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha ToucK 00xoa rpada, Ha TOUCK MyTen

B OPUCHTHPOBAHHBIX rpadax.

OcBauBaTh COCOOBI TIPSICTABICHUS 33]1a4 U3 Kypca
ayreOpbl, FCOMETPUH, TCOPUH BEPOSITHOCTEH, IPYTruX
IIPEIMETOB € MMOMOIIBIO TpadoB (KapThl, CXEMBI,
AEKTPUICCKUE IeNH, (YHKITHMOHALHBIC
COOTBETCTBHS) Ha IPUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MOHeTa U
UrpaigbHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTryeckas padbora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
CllydaiiHOE COOBITHE, MAaJIOBEPOSITHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUNMOCTH MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U OOIIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECHACTHBIE CITy4au, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepegaya J1aHHbIX).

H3y4arh poib KIIACCHYECKUX BEPOATHOCTHBIX
Mojienelt (MOHeTa, UrpajbHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hao0sroaaTh U M3y4aTh 4acTOTy COOBITUI B TPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0OJI€ MPAKTUUECKONU paboThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha NIpeACTaBICHUE U ONUCAHUE
JTAHHBIX C TIOMOII[BIO0 U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cy:ka1aTh NpUMepPbI CTyYaliHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3HU
YeJoBeKa

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OCHOBHBIE BUJIBI IEITEIIHOCTH 00yUYaIOIIMUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAATH H3yUYeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UIpajibHasl KOCTh

3HAHUM.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemiars 3a1a4M Ha IPEACTABICHUE TPYNIITUPOBAHHBIX
JTAHHBIX U ONHMCAHME CIyYallHON U3MEHUYHUBOCTH.
Pemiarh 3aga4m Ha onpeesieHUE 4YacTOThI
CJIy4allHbIX COOBITHI, 00CYKI€HUE PUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHI, UX
POJIM B IPUPOJE U KU3HU YEIIOBEKA

OnucarespHag CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIAA OITMCaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNOoTe3hI 00 OTCYTCTBHUH NJIM HAJIMINU
CBA3H IO JUarpamMmaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepannii

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOKECTBO, DJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMH:
o0beIMHEHNE, IEpeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBath rpadguueckoe npeacTaBieHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C pPaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONpUSATCTBYIOIIUX SJIEMEHTAPHBIX COOBITHM,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYMCIICHHUE BEPOSITHOCTEN

COOBITHH MO BEPOATHOCTSM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OTIBITA.

Pemarp 3a1a4umn Ha BEIYKCIIEHHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITHSAMH, B TOM YHUCJIS

C IIOMOII[BIO KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

IIpoBoaAUTH U U3Yy4YaTh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENIE) B X0/ MPAKTUYECKON pabOThI

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITYTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

OcBauBaTh NOHATHSI. JIEPEBO Kak rpad 6e3 nuKIia,
BHCSYas BEpILIMHA (JIUCT), BETBb JEPEBA, MyTh

B JIEpEBE, AUAMETP JIepeBa.

HN3y4yarh CBOMCTBA JEpPEBa:; CYIICCTBOBAHUE BUCSUYECH
BEPIIMHBI, €TUHCTBEHHOCTD ITyTHU MEXIY ABYMS
BEPIIMHAMHU, CBSA3b MEXK/Iy YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE MY TEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JIepeBe, 00X0,1 OMHAPHOTO JIepeBa, B TOM UHCIIC

C IPUMEHEHHEM TTpaBUia YMHOKEHHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONOXKHOE COOBITHE.
Junarpamma Diunepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dinepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JIBYX COOBITUH ((POPMYIIBI CIIOKEHUST BEPOSITHOCTEH ).
Pemarts 3aa4um, B TOM 4KcCIie TEKCTOBBIC 3aa4H

Ha OTpEeJICJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOprtus. [Ipencrabienue MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
CJIy4aliHOTO DKCIIEPUMEHTA npsAMoii, TuarpaMm Ditsiepa, GopMyIIbl CIIOKEHUS
B BHJIE JIepEBA BEPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIO YMHOKECHUSA
BEPOSITHOCTEN, YCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuartsb cBoiicTBa (onpe/eneHrs ) He3aBUCUMBIX
COOBITH.

PemiaTe 3a1aum Ha ONIpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCHMBIX COOBITHI.

Pemarh 3a1a4u Ha TTOUCK BEPOATHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o061eHue, 4 IIpencrasienue JaHHBIX. IHoBTOPATH M3yUYEHHOE U BHICTPAMBATH CHCTEMY
CHUCTEMATU3ALMS 3HAHUI OmnucarenbHasi CTATUCTHKA. 3HAHUM.
['pads1. BepositHOCTD PemiaThb 3aga4m Ha IPEACTABJIEHNUE U OTIMCAHUE
CIIy4ailHOTO COOBITHSL. JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XAPAKTEPUCTHK.
OneMeHThl KOMOMHATOPUKHU PemaTh 3agaum ¢ npuMeHeHueM rpagos.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CITy4aliHOTO COOBITHS 110 BEPOSTHOCTSM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAX0KIACHUE BEPOATHOCTEU
00BETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyUuecKux
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3a1a4u Ha iepednciieHne KOMOMHAITUI
(4rcna NepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MpUMEHEHNEM KOMOWHATOPUKH, B TOM YHCIIE

C UCTIOJIb30BaHUEM TpeyroybHuKa [lackans

OBLIEE KOJIMYECTBO 34
YACOB I10 I[TPOl PAMME
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYalOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IToBTOPSATH N3yUYEHHOE Vi BLICTPAUBATH CUCTEMY

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHIA

3HAHUM.

PemiaTe 3a1aum Ha IpEACTABICHUE U ONIMCAHUE
JTAHHBIX.

Pemiateb 3aga4u Ha HAXO0XKACHUE BEPOSATHOCTEN
0oOBbeIMHEHUS U TIEpeCceUeHUs COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIOJIb30BaHUEM rpaduuecKux
MPEJICTABJICHUMN U JEPEBA CIIyYalHOTO OIBITA.
Pematsb 3a1aum Ha IepeUnCIICHHE KOMOWHAIIMHA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHHE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akropua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAAOUYEHHAs Iapa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, GakTopuai Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYroJbHUK Ilackas.

Pemate 3a1aum Ha nIepeynCIIeHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeYrciIeHue IepeCTaHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemars, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIBIO
AJIIEKTPOHHBIX TA0JIUIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOSATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BBHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTra, OTPE3Ka W JyTH
OKPYXHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyzaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucnpitanus bepryinu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHysm.

Pemarh 3aga4u Ha HAX0XKJACHUE BEPOATHOCTEHN
COOBITHI B CEpUHU UCIIBITAHUI JI0 TIEPBOTO yCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

N3yuaThb B X0/1€ NPAKTHYECKOH PadOTHhlI,
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B TOM YHCJIE C TOMOUIBbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATHYECKOTO OKUIAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEN.

N3yuaths u 00CyKAATH TPUMEPHI JUCKPETHBIX U
HEIPEPHIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
VM3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTAaTUCTUKH), MOJICTIbHBIX CIIy4alHbBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(bpocaHue MOHETHI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS: MATEMATUYECKOE 0XKUTAHNE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CIyYalHOU BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

Pemats 3a1a4m Ha BBIYKMCICHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YUCJIIe 33724, CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEPESIMU.

3HAKOMUTBHCS C MATEMAaTUYECKUM OKUAAHUEM U
JIUCTIEPCUEN HEKOTOPBIX PaCIPEICICHUH, B TOM
YUCJIE pACTIPECICHUS CIyYaiiHON BETUYUHBI «UUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyun.
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N3y4aTth 4acTOTy COOBITHS B IIOBTOPSIOIITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIHX urcel (B popme
bepnysimn): mpu 60JBIIOM YUCIIE OMBITOB YaCTOTA
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOILBIO 4acTOT. O0CYKAATH POJIb 3aKOHA
OOIBIINX YKCET B 00O0CHOBAHUU YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTh 3aKOHA OOJIBIITUX YUCEN B IPUPOC U
B JKM3HHU YEJI0BEKa

O060011eHre, KOHTPOITb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HaHUMH.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXO0XICHUE BEPOSATHOCTECH
BEJIMYMHBI U pacIpeICIICHHS COOBITHIA, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEAMHEHUS U TIEPECCUCHUS
COOBITHH, BEIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIyYalHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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