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OenepanpHas pabodas mporpaMma mo ydyeOHOMY mpeamery «MaremaTHKay
(6a3o0BBIM ypoBeHB) (mpeaMeTHas oOnacth «Marematuka u uHGOpMaTUKa») (lIanee
COOTBETCTBEHHO — IIpOrpaMma o MaTeMaTHKe, MATEMaTUKa) BKIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHHe OOyuyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOEHHUS MPOrpPaMMBbl
N0  MaTeMaTUKe, TeMaTUYeCKoe IUIAHUPOBAaHHWE, TepeueHb  (KoaAu(uKaTop)
pacnpeielIeHHbIX M0 KJIaccaM MpOBEpsSEMbIX TpPeOOBAaHUU K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs M DJIEMEHTOB
coZiepKaHMsl M0 MareMaTHKe, MepedeHb (Koaudukartop) mpoBepsieMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesIbHOM MpOorpaMMbl OCHOBHOTO OOILIEro
o0pa30oBaHUs U AJIEMEHTOB COCP>KaHUS 110 MaTEMAaTHUKE.

MMOACHHUTEJIBHAASA 3AIIMCKA

[Iporpamma 1o MaremMaruke s oOywaromuxcs 5-9 kiaccoB pazpadoraHa
Ha ocHOoBe ®I'OC OOO. B mporpaMme mo MaTeMaTHKE YYTEHbl UAEU U TOJOKECHUS
KOHIIETIIIUY Pa3BUTHUsI MaTeMaTudecKkoro oopa3zoBanus B Poccuiickoit deneparuu.

[IpenmMeToM MaTeMaTUKH SBISIFOTCS (yHAAMEHTAIbHBIE CTPYKTYPBI HALIEr0 MUpa —
IPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE OTHOWIEHUA (OT MPOCTEUIINX,
YCBaUBAaE€MbIX B HENOCPEACTBEHHOM OIIBITE, 10 JOCTaTOUYHO CIIOKHBIX, HEOOXOIMUMBIX
JUIS pa3BUTHUS HAyYHBIX U MPUKIAJHBIX UAeH). MareMaTuueckue 3HaHUsI 00€CIIeUnBalOT
NOHUMAHUE NPHUHIIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPDUAITUE W  HWHTEPIPETAUMIO COUUAIBHOW, HOKOHOMHYECKOW, MMOJIUTHYECKON
uH(bOpMaIH, JAIOT BO3MOKHOCTH BBIMOJMHATH PAaCUYeThl U COCTABJISTH AITOPUTMBI,
HAXOJAUTh Y IPUMEHATH (POPMYIIbI, BJIAI€Th PAKTUUECKUMU TP EMaMU F€OMETPUUECKUX
U3MEPEHU U MOCTPOEHUH, YUTaTh MH(POPMAILIMIO, TPEJACTABICHHYIO B BHE TaOJMIL,
quarpaMM U Trpa@uKoB, >KATh B YCIOBUAX HEOINPEIACICHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHM.

N3yuenne maremaTuku (popMupyeT Yy OOydaroImMXCsi MaTeMaTHUYeCKU CTUJIb
MBIIUICHUS, POSBISIOLINIICS B ONpeleICHHBIX YMCTBEHHBIX HaBblkax. OOyudaromuecs
OCBaMBAIOT TAKWUE MPUEMBl M METOJAbl MBINUICHUS, KaK WHIAYKLIUAS W JEIYyKIHS,
000011IeHNe U KOHKpEeTH3allus, aHaIU3 U CHUHTE3, KiIacCU(pUKAIUSI U CUCTEMaTU3AlIMS,
abctparupoBanue 1 aHanorus. OObEKThl MATEMATUYECKUX YMO3AKIIIOUEHHUM, TIPaBHIia UX
KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHHM3M JIOTUYECKHX IOCTPOEHUM, CIIOCOOCTBYIOT
BbIPa0OTKE yYMEHUs (POPMYIHPOBATh, OOOCHOBBIBATH U JIOKA3bIBATH CYXKICHHS, TEM
CaMbIM pa3BUBAIOT JIOTUYECKOE MbIIIeHUE. 3yueHne maremaTuku oOecredyuBaeT
(dbopMupoBaHUE ANTOPUTMUYECKOW KOMIIOHEHTBI MBIIUICHUS W BOCHUTAaHHE YMEHUUH
JNEHUCTBOBaTh IO  33JaHHBIM  QJITOPUTMaM,  COBEPIICHCTBOBAaTh  W3BECTHBIC
U KOHCTPpYMpPOBaTh HOBbIE. B mpomecce penieHus 3agady — OCHOBHOM ydeOHOM
NEATEIbHOCTH Ha YPOKax MaTEMaTWKW — Pa3BUBAIOTCA TBOpYECKas M NPUKIIALHAS
CTOPOHBI MBIIIJIEHUS.
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OOydeHre mMaTeMaThKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYarOMIMXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO peub, YMEHUE OTOMpPATh HamOoJiee MOAXOASIINE
A3bIKOBBIE, CHMBOJIMUYECKHE, TIpaduyecKue CpeicTBa Jsl BBIPAKEHUS CYXKICHHUM
Y HarJIITHOTO UX MPEICTABIICHHUS.

[Ipu u3yyeHUM MaTeMaTHKH OCYIIECTBISIETCS OOIlee 3HAKOMCTBO C METOJaMHU
NO3HAHUS JIEHCTBUTEIBLHOCTH, MPEACTABICHUSAMU O NIPEIMETE U METOAAX MATEMATHKH,
UX OTIIUYUH OT METO/IOB IPYI'MX €CTECTBEHHBIX U TYMAaHUTAPHBIX HaYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJIs1 PEILICHUS HAYYHbIX U MPUKIAIHBIX 33]1a4.

[IpropuTeTHBIMU HEIAMHU 00yYEHUsI MaTeMaTuke B 5—9 Kilaccax sBJISIOTCA:

(dopMUpOBaHUE ILEHTPATBHBIX MATEMAaTUYECKUX MOHATHM (YUCIIO, BEJIMYMHA,
reomeTpuyeckas (Qurypa, mepeMeHHas, BEpOSTHOCTh, (DYHKIMs), OOECHEUMBAIOIINX
IPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO0 00pa30BaHu s 00yJarOINXCS;

MOJIBEJICHNE OOYYAIOUIMXCAd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAOLIEro MHUpa, MOHUMAaHUE MAaTEMAaTUKHA KaK 4acTH
0011el KyJlIbTYpbl UEI0OBEUECTBA;

pa3sBUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0y4aroumxcs,
IIO3HABATEIbHON aKTHUBHOCTH, MCCIEAOBATEIbCKUX YMEHHMM, KpUTUIHOCTHA MBIIIJICHUS,
MHTEpeca K U3YYCHHUIO MaTEMaTUKH;

(dopMupoBaHue (YHKIMOHAIBHOM MAaTeMaTH4e€CKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHSTHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HEHHBIX CUTYallUAX M MPU HU3YYEHUH JPYIHMX y4EOHBIX MPEAMETOB,
IPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBaTh HX Ha SA3BIKE
MaTreMaTUKM W CO3/JaBaTb MaTE€MaTU4YeCKHEe MOJENIH, [PUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKUil anmapar Juid pPelleHUus NPAKTUKO-OPHUEHTHUPOBAaHHBIX — 3a]ad,
MHTEPNPETUPOBATh U OLIEHNUBATH MOJTYyYEHHBIE PE3YJIbTaTHL.

OCHOBHBIE JINHUY COJIEPKaHU IPOrpaMMBbI 110 MaTeMaruke B 5—9 kiaccax: «Hucna
U BBIUMCIECHUS», «AureOpa» («Anredpandeckue BbIpaXKEHUS», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l'eomerpuueckue QUIypsl U HX
cBOMCTBa», «/3MepeHre reoMeTpUUYECKUX BEJINYUHY»), «BepoATHOCTh M CTaTUCTHKAY.
JlanHble JTMHUM Pa3BUBAIOTCS MapaJlIeNIbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOU
JIOTUKOM, OJIHAKO HE HE3aBHUCHUMO OJlHa OT JApYrod, a B TECHOM KOHTAaKTe
Y B3aUMOJCHCTBHH.

CopepxaHue mporpaMMbl 10 MaTeMaTHKE, PacIpeiesieHHOE Mo rojJaM 00ydeHus,
CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAIbHBIM
BOolpocaM  oOywarouigecst — oOpaljaiuch  HEOAHOKpAaTHO, 4YTOObI  OBJIAJICHUE
MaT€MaTUYeCKUMHU TOHATHSMM M HaBbIKAMU OCYILECTBIBLIOCH ITOCIIEI0BATEIBHO
U TOCTYNATEIbHO, C COOJIIOJIEHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HaHUS
BKJIFOYAJIUCh B OOIIYIO CHUCTEMY MAaTeMaTHYE€CKUX MPEICTABICHUN O0ydaroniuxcs,
pacmupsisi U yriyosisisi ee, 00paszysi IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B coorserctBun ¢ ®I'OC OOO maremaruka sBISIETCS 00s3aTE€IbHBIM Y4EOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO 001ero odpa3zoBanusd. B 5-9 kiaccax maremaruka
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TPaIUIIMOHHO U3YYaeTCs B paMKax CIEeIYIOMINX YUeOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Maremartukay, B 7-9 kiaccax — KypcoB «AinreOpa» (BKJIHOYas 3J1€MEHTbI CTATUCTUKU
u teopun BepositHocTel) u «['eomerpusi»n. I[IporpamMmoii Mo maremaTvke BBOJUTCA
CaMOCTOSITEIIbHBIN y4eOHbIN Kypc «BeposiTHOCTh M CTaTUCTUKAY.

OO6miee 4KMCIIO YacoOB, PEKOMEHJOBAaHHBIX I M3Y4YeHUs MaTeMaTUku (0a30BBIN
yYpOBEHb) Ha ypOBHE OCHOBHOTO oOmiero obpasoBanusi, — 952 wyaca: B 5 kimacce —
170 gacoB (5 uvacoB B Heneno), B 6 kimacce — 170 yacoB (5 4acoB B HEHAEIO),
B 7 xnacce — 204 yaca (6 yacoB B Henelnto), B 8 kinacce — 204 vaca (6 yacoB B HEJEIIO),
B 9 kitacce — 204 yaca (6 4acoB B HEJIEIIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenne MareMaTuku Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJITATOB OCBOCHUS y4€OHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3yNbTaTbl  OCBOEHMUSI ~ MpPOrpaMMbl IO  MaTeMaTHhKe
XapaKTEePU3YOTCS:

1) maTpmoTHYECKOe BOCITUTAHNE:

MPOSIBIICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSAM POCCUMCKHX MATEMATUKOB U POCCHMCKOU
MAaTEMATHYECKOW WIKOJbI, K HCIOJIb30BAHUID 3TUX JAOCTHKECHHN B JAPYIMX HaykKax
U TIPUKIAAHBIX chepax;

2) Tpa’kIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN IpakJaHWHA U peaau3allii ero mpas,
MpE/ICTaBIICHUEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SABJICHUMN, MIPOLIEYP TPaXAAHCKOTr0 0011ecTBa (HAIIprUMeEp, BBIOOPHI, OMPOCHI),
TOTOBHOCTBHIO K OOCYXKICHHIO STHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHWH HAyKHd, OCO3HAHWEM BaXXHOCTH MOPATBLHO-ITHYECKHUX
TIPUHITUTIOB B JCSITCIILHOCTH YUECHOTO;

3) TpyaoBO€E BOCIMTAHHE:

YCTAHOBKOM Ha AaKkTUBHOE y4YacTHE€ B PpEUIEHUWM MPaKTUYECKHX  3a]a4
MAaTeMaTUYECKOM  HAIPABJICHHOCTH, OCO3HAHMEM  BAaXXHOCTH  MAaTEMaTUYECKOro
oOpa3oBaHus Ha NPOTSHKEHHMM BCEW KHU3HU JUIA YCHEIIHON MpoQecCHOHANTbHON
NESITENIbHOCTY M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM
U TIOCTPOCHUEM HWHAMBUAYAIbHON TPAaeKTOpUU OOpa30BaHUS W KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYecKOe BOCIIUTAHHE:

CIIOCOOHOCTPIO K OMOIIMOHAILHOMY W 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3aJay, pEIICHUH, pPacCYKICHUH, YMCHHIO BHUJCTh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) EHHOCTH HAYYHOr' O MO3HAHHUS

OpUIECHTAILIMEN B IESATENBHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX MTPECTABICHUAN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX Pa3BUTHs YEJIOBEKa, NPHUPOAbI M OOIIECTBa,
NOHUMAaHHUEM MAaTeMaTH4YeCKON HayKH Kak cepbl YelIOBEUECKON AeATeIbHOCTH, ITAlOB
€€ pa3sBUTHs M 3HAYMMOCTH JUIA DPA3BUTUS LMBWIM3ALWH, OBJIAJACHUEM S3bIKOM

7
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MaT€MaTUKM M MaTEeMaTHYECKOM KYHLTypOﬁ KaKk CpCACTBOM IIO3HAHUA MHPA,
OBJIaACHHUCM HpOCTGﬁHIPIMPI HaBbIKaMH I/ICCJIGI[OBaTCJII)CKOﬁ ACATCIBbHOCTH,

6) ¢puzmueckoe BOCIIMTAHHE, ¢popmupoBanue KYJbTYpPbI 310POBbSI
U SMOIMOHAJILHOT 0 0JIar OnoJIyYnsi:

TOTOBHOCTHIO TPUMEHSTh MaTEMAaTUYECKUE 3HAHUSI B UHTEPECax CBOETO 370POBbSI,
BEJICHUS 37I0pOBOr0 o0Opa3a >KU3HU (3I0POBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXKUM
3aHATHU U OT/AbIXA, PETyJIsipHas Pu3ndeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HABBIKA
peduiekcuy, TpU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOro e MpaBa JIPYyroro
YeJIOBEKa;

7) 3KOI0rHYeCKO€e BOCTIUTAHNE:

OpUEHTAlMeld Ha NPUMEHEHHE MaTEeMaTHYECKUX 3HAHWHM Ui pelieHus 3aaad
B 00J1aCTU COXPAHHOCTHU OKPY>KAIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYIKOB U OIIEHKUA HX
BO3MOKHBIX TOCJIEJACTBUN ISl OKPYXKArolled Cpeabl, OCO3HAHUEM TIJI00aTBHOrO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U IMyTEH UX PEIICHHUS;

8) ananTanusi K M3MEHSIOLIIUMCS YCJIOBUSIM COMUATBHOI M MPUPOTHON Cpebl:

TOTOBHOCTBIO K JIEMCTBUSAM B YCIOBHUSIX HEOIPEAECICHHOCTH, OBBIIICHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCS Y APYTUX JIOEH, MPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HABbIKWA U KOMIIETEHIIMH U3 OIbITA APYTUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHUMW, B TOM 4HucCie (HOPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh JAEPUIUTH COOCTBEHHBIX 3HAHMM M KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS
U JelicTBUsA, (HOPMYIUPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATDH OIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe 0CBOCHHUS IPOrpaMMBbI [0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0IIIEro
oOpa3oBanusi y oOydarorierocs Oyayr cOpMUPOBaHBI METANPEIMETHBIC PE3yIbTaThl,
XapaKTEePHU3YIOIIUECs OBJIAJICHHEM IT03HABATEIIBHBIMUA YHHUBEPCAILHBIMH YUCOHBIMHU
JNCHCTBUSIMM, KOMMYHUKATHUBHBIMH  YHHBEPCAIbHBIMH ~ y4COHBIMH  JIEHCTBUSIMU,
PETYISATHBHBIMU YHUBEPCAILHBIMHU YICOHBIMH JICHCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA

[lo3HaBaTenpHble ~ yHUBEpCalbHble  y4eOHble  JIEHCTBUS  0OECIEeYUBAIOT
(dbopMupoBaHue 0a30BbIX KOTHUTUBHBIX MPOIECCOB 00ydaromIMXcsl (OCBOEHUE METO/I0B
NMO3HAHUSI OKPYXKAIOIIEr0 MHpa, MPUMEHEHUE JIOTHYECKUX, MCCIEI0BATEIbCKUX
oreparuii, yMeHuil pabotarh ¢ nHpOpMaIuein).
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ba3oBrblie 1oruyeckue 1eMCTBUA:

BBIABJISIT W XapakTEpPU30BaThb CYIIECTBEHHBIE IMPHU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, NMOHATHUN, OTHOLIEHUN MEXIy NOHATHUAMH, (HOPMYIUPOBATh OMpPEIEICHUS
NOHATUN, YCTAHABIMBATh CYILIECTBEHHBIM TNPU3HAK KIAaCCU(pUKALUU, OCHOBAaHUS
JUTsl 000OOLIEHUS U CPABHEHUS, KPUTEPUH IMPOBOJMMOI0 aHAIHN3a;

BOCIPUHUMATh, (OPMYIUPOBATH U IPEOOPA3OBBIBATH CYKIEHUSA: YTBEPAUTEIbHbBIC
U OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U O0ILKE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUUS
B (akrax, [aHHbIX, HAONIONCHUSIX U YTBEPXKICHHUSX, MpearaTb KpUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

IIPOBOJMTH BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JETYKTHBHBIX
Y MHIYKTUBHBIX YMO3AaKJIIOUEHUN, YMO3aKIYEHUI 110 aHAJIOTUH;

pa3bupaTh  JOKazaTeJIbCTBA  MATEMaTHUYECKUX  YTBEpXKIEHUN  (MpsMbIe
U OT MNPOTUBHOIO), IPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIE JI0KA3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh AapryMEHTAIMIO, TPUBOIUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS,

BbIOMpATh croco0 peleHus y4eOHOM 3a7aud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIINA C YI€TOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPHEB).

BazoBrble ncciienoBarebCcKue aeiicTBUSA .

WCIIONIB30BaTh BOIPOCHI KaK HMCCIEIOBATCIIbCKUM HWHCTPYMEHT  ITO3HAHMS,
dhopMyIIMpoBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTHBOPEUHE, ITPOOIIEMY, CAMOCTOSTEIHHO
yCTaHABJIMBATh UCKOMOE WM JIaHHOE, ()OpMUPOBATH THIOTE3Y, apTyMEHTUPOBATH CBOIO
MTO3UIINIO, MHCHUE;

IIPOBOJIMTH 10 CAMOCTOSTEIILHO COCTABJICHHOMY TIJIaHY HECIIOKHBIA AKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEAOBAHHUE IO YCTAHOBIICHUIO OCOOCHHOCTEH MaTEMaTHIECKOT0 00BEKTa,
3aBUCUMOCTEN 00HEKTOB MEXKAY COOOM;

CaMOCTOSITETILHO  (OPMYJIMPOBATh OOOOIIEHHWS ¥ BBIBOALI IO pPe3yJibTaTaM
IIPOBEJICHHOTO HAOJIOJCHUS, MCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOJIYUCHHBIX
pE3yNbTaTOB, BEIBOJOB M O0OOIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKXKe BBIJIBHTaTh
MIPEIITOIOKEHHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmei:

BBIBJIATH  HENOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIUH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEeUICHUS 3a/1a4u;

BbIOWpATh,  AHAJIM3UPOBATh,  CHUCTEMATH3UPOBATh WM  HHTEPIPETHUPOBATH
uHOOPMAIINIO Pa3IMYHBIX BUIOB U (POPM IIPE/ICTABICHUS;

BbIOMpaTh (HOpMy TpencTaBlieHUsS WHPOPMAIMU U WLTIOCTPUPOBATH PEIIaeMbie
3aJja4M CXeMaMH, TuarpaMMamMu, HHOU rpauKoi U UX KOMOMHAIIUSIMU;
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OLCHUBATh HAACKHOCTD I/IH(bOpMaHI/II/I IO KpUTCPUAM, IPCAJIOKCHHBIM YYUTCICM
NN C(i)OpMYJIHpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHHKAaTHMBHBIE YHUBepPCAJIbHbIE Y4eOHbBIE JeiicTBUS
KommyHUKaTHBHBIE  yHHUBEpCaldbHbIE  y4eOHbIE  JEUCTBUS ~ OOECIEYMBAIOT
c(hOpMHUPOBAHHOCTH COLUAILHBIX HABBIKOB 00 YJaIOIIUXCSL.

Oommenue:

BOCTIIpUHUMATh U (HOPMYJIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBUSMH
U 1eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs 33aJladyd U MOJYyYEHHBIM
pe3yibTaTam;

B XO7Je€ OOCYXIEHUsS 3aJaBaTh BOIMPOCHI TO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIEeMBI, PelIaeMoON 3aja4yH, BBICKA3bIBAaTh WJICH, HAIlEJICHHBIC HA IOMCK peIIeHUs,
COMOCTABJISITh CBOUM CYXKACHUSA C CYXKICHUSAMH JAPYTMX YYaCTHHUKOB JHAaora,
OOHapY)XHBaTh Pa3IMYMe M CXOJCTBO MO3UIIMHI, B KOPPEKTHOH (hopme hOopMyInpoBaTh
pa3HoOrIacusi, CBOM BO3PAKEHUSI;

MPEACTaBIATh PE3YJAbTAaThl PEHICHMS 3aJlaud, HKCIECPUMEHTA, HCCICI0BaHMS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpaTh (OpMaT BBICTYIJICHUS C Y4YETOM 3aja4
MIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

CorpyaHn4yecTBo:

MOHMMATh ¥ UCIIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYAIbHON paboThI
NIPU PElICHUH YIeOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHAMATh 1€Jb COBMECTHOW JI€ATEIhHOCTH, IUTAHUPOBATh OPraHU3aINIO
COBMECTHOM pabOThI, paclpeesTh BB paboT, JOrOBapUBATHCS, OOCYKAATh MPOIIECC
U pe3yabTaT padoThl, 00001aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboTel (0O0CyXkaeHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U APYTHE), BHIMOIHATH CBOIO 4acTh Pa0OThI M KOOPAHMHUPOBATH CBOU
JICICTBHSI C APYTUMU WICHAMU KOMaH/Ibl, OIICHUBATh KAYe€CTBO CBOETO BKJIaa B OOIIUI
IPOAYKT MO KPUTEPUAM, C(HOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

PerynsatuBHbIE YyHUBEpCAIbHbIE YU€OHbIE AEUCTBUS 00€CIIEYUBAIOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmszanms:

CaMOCTOSITETTLHO COCTABJISIThH IJIAH, aJITOPUTM DPEIICHUS 3a/adu (WM €ro 4acTh),
BBIOMpATh CMOCO0 peHIeHUs] C YYETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEHICHUN C y4ETOM
HOBOU HH(pOpMaIUu.
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CaMOKOHTPOJIb:

BJIAJIETh CIOCO0AMU CAMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yJsbTara
pELICHN] MaTEMaTUYECKOM 3a7auH;

IPEIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPH DPELICHUH 3aJa4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HalJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa JEATENbHOCTH TIOCTABICHHOW II€NU
U YCIIOBUSIM, OOBSCHATH MPUUYUHBI JTOCTHXKEHMS] WJIM HEIOCTHXKEHMS LENH, HAXOJUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTrPAMMBI MO MaTeMaTHKE IMPEICTaBICHBI
no rojaM oOy4eHHs] B paMKaxX OTJEJIbHBIX y4eOHBIX KYpcOB: B 5—6 Kjaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Auiredpa», «['eomerpus», «BepoaTHOCTh
U CTaTUCTHKAY.

11
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OEJEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«MATEMATUKA» B 56 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

[IpropuTeTHBIMU LEIAMH O0YyYEHUSI MaTeMaTUKE B 5—6 Kilaccax SIBJSIOTCA:

OpojoJKeHue (OPMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHATHH (4ucio,
BEJIMYMHA, TreoMmeTpuyeckass  ¢urypa), 0OECHEYUBAIONIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATHIECKOTO 00pPa30BaHUs 00y4YaIOINXCS;

pa3BUTHE WHTEJUIEKTYyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH OO0ydaromuxcs,
MIO3HABATEJIbHON AKTUBHOCTH, HCCIIEJOBATEIbCKUX YMEHMM, HHTEpeca K H3YYEHHIO
MaTeMaTUKHU;

MOJIBEJICHUE OOYYAIOUIMXCSd Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKArOIIEro MUpa;

dopmupoBaHue (PYHKIIMOHAIBHON MaTeMaTUYECKOW T'PaMOTHOCTH: yMEHHUSA
pacno3HaBaTh MaTeMaTH4yeckue OOBEKThl B pPEAIbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS Ul pPEUIEHUS MPaKTUKO-OPHUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh TOTYYEHHBIE PE3yJbTaTbl M OLEHUBATh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLNH.

OCHOBHBIE JIMHHM COAEP/KAHMSA Kypca MaremMaTMKu B S5—6 Kiaccax —
apupMeTnyeckass U TeOMETpUYecKasi, KOTOpbIe pPa3BUBAIOTCSA MapajlieNbHO, KaKJaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OAHA OT JPYIrOW,
a B TECHOM KOHTaKT€ M B3aUMOJEHCTBHH. Tarkke B Kypc€ MaTeMaTHKH IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTAMH aJIre€Opbl U OMUCATEIbHOU CTaTUCTUKHU.

W3yuenue apu@meTHueckoro maTepuajga HAYMHAETCS CO CHCTEMaTH3aluu
W pa3BUTHS 3HAHUI O HATypaJIbHbIX YHMCIAX, MOJYYEHHBIX Ha YPOBHE HA4aJIbHOTO
obmero oOpazoBanus. [Ipy 3TOM COBEpIIEHCTBOBAHME BBHIYUCIUTEIBHOW TEXHUKH
u (OpMHpPOBAHHME HOBBIX TEOPETUYECKUX 3HAHUM COYETaeTcsi C pa3BUTHEM
BBIUMCIUTEIBHON KYyJAbTYpPhl, B YAaCTHOCTH C OOyYE€HHEM IMPOCTEHIINM MpueMaM
NPUKUJIKK W OLUEHKH pe3yJbTaTOB BbIYMCICHHHN. M3ydeHue HaTypasbHbIX YHCEI
POAOJDKAETCs B 6 Kilacce 3HAKOMCTBOM C HAYAJIbHBIMU MOHATUSAMH TEOPUU JETHUMOCTH.

Hauaino n3yyenus OObIKHOBEHHBIX U JECATUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
NIEPBBIN 3TAIl B OCBOCHUH JPOOEil, KOIr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMHU,
NOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Apo0Oei B MOJTHOM 00BbeME
MPEANIECTBYET M3YUYCHHUIO JIECSITUYHBIX TPOOECH, YTO 1eIecO00pa3HO C TOUYKU 3pEHUs
JIOTUKHM M3JI0KEHUs YMCIOBOM JIMHUM, KOrJa NpaBWIA JEHUCTBUM C JECATUYHBIMHU
IpOoOSIMA MOKHO OOOCHOBATh Y€ M3BECTHBIMU AJTOPUTMAMHU BBINOJHEHUS J1EWCTBUMA
C OOBIKHOBEHHBIMU JApOOSMHU. 3HAKOMCTBO C JECATHYHBIMU JIPOOSMH PACIIAPUT
BO3MOXXHOCTH JJI1 TMOHHUMAHHUS OOYyYaroUIMMHUCA NPUKIATHOTO TNPUMEHEHHS HOBOU
3alUCH TMPU HM3YYEHHM JPYTUX MNPEeIMETOB W MPU NPAKTUYECKOM HCIOJIb30BAHHM.
K 6 ximaccy oTHeceH BTOpPOW J3Tam B M3y4EHUU JpoOeH, TJe MPOUCXOIUT
COBEPILIEHCTBOBAHME HABBIKOB CPAaBHEHUS U TPeoOpa3zoBaHus 1poOei, OCBOEHUE HOBBIX
BBIYKCIIMTENbHBIX aJITOPUTMOB, OTTAYMBAHWE TEXHUKH BBIUHMCICHUN, B TOM YHCIE
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3HAYCHUN BBIPAKEHUH, COJEp)KAIIMX W OOBIKHOBEHHBIC, U JCCATHUYHBIC JPOOH,
YCTaHOBJIEHUE CBA3EH MEXy HUMH, pACCMOTPEHUE IPUEMOB peLIeHUs 3a7a4 Ha JpoOH.
B nauasie 6 kiacca MpoOMCXOINUT 3HAKOMCTBO C IIOHATUEM MPOLICHTA.

OCOOEHHOCTBIO U3YyUEHUS TOJNIOKUTEIBHBIX U OTPULIATENIbHBIX YHCEN SBISETCS TO,
YTO OHM TaKK€ MOTYT pacCMaTpUBAThCS B HECKOJIBKO ATanmoB. B 6 kiacce B Hauvaie
n3ydeHust TeMbl «lIOJOKUTENBHBIE M OTPULATEIBHBIE YUCIIA» BBIACIAETCS IMOATEMA
«enple uymucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMH YHUCIAMU
Y IEVCTBUSMHU C TIOJIO)KUTENBHBIMU U OTPULIATEIIBHBIMY YU CIIAMH IPOUCXOAUT HA OCHOBE
COZIEPKATEIBbHOIO MOAXO0JA. JTO MO3BOJIIET HA JOCTYIIHOM YPOBHE II03HAKOMHUTH
O0y4arouMxcsi MPaKTUYECKH CO BCEMHU OCHOBHBIMU TMOHSATHUSIMH TE€MBI, B TOM YHCIIE
M C IpaBWIaMHM 3HAKOB IPHU BBIMNOJHEHUH apudmeTudeckux paeictBuil. M3ydeHue
palMOHANILHBIX YKcen OyAeT MPOAOKEHO B Kypce alredpbl 7 Kiacca.

IIpn oOydeHHMHM pEIIEHUI0 TEKCTOBBIX 3aJad B 5—6 Kiaccax HCHOJIb3YHOTCS
apudmeTndeckue npuemsl perieHus. [Ipu oTpaboTke BRIUUCTUTENBHBIX HABBIKOB B 5—6
KJIacCaxX paccMaTpPHUBAIOTCS TEKCTOBBIE 33/1a4 CJIEIYIOMINX BUIOB: 3a/1a4M HA IBUKEHUE,
Ha YaCTH, Ha MOKYIKHU, Ha pa0OTy U MPOU3BOIUTEILHOCTD, HA MPOIEHTHI, HA OTHOLICHUS
u nponopiuu. OOydarommecss 3HAKOMSTCA C MPUEMaMH pElIeHHs 3aaad nepedopom
BO3MOJKHBIX BapHaHTOB, ydarcsi paboTaTth ¢ MH(pOpMalMen, peacTaBIeHHON B (hopme
Ta0IUI] WU JUArpaMM.

B nporpamme yueOHOro kypca «MaremaTHKa» HpelyCMOTPEHO (OpMUpPOBaHUE
IPOMNEIEBTUYECKUX alredpanyeckux IpeacraBieHuil. bykBa kak CUMBOJI HEKOTOPOTO
Yyyciaa B 3aBUCMMOCTH OT MATeMaTHYECKOrO KOHTEKCTa BBOAMTCS IOCTEIEHHO.
BykBeHHass CMMBOJIMKA LIMPOKO MCIOJNb3YETCS MPEXIE BCEro i 3alucu OOIIMX
YTBEP)KJICHUHN U MPEATIOKEHUN, POPMYJI, B YACTHOCTH JJISl BBIYUCIICHUS T€OMETPUUECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YHCIIA.

B mporpamme yueOGHOoro kypca «Maremarwka» TpeACTaBICHA HArjsaHas
reoMeTpHsi, HalpaBlieHHAss Ha Pa3BUTHE OOPA3HOTO MBILUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, U300pa3UTENIbHBIX YMEHUM. DTO BaXXHBIA ATAll B U3YYEHUH T'€OMETPHH,
KOTOPBIM  OCYIIECTBIISIETCA HA  HAIJSAJHO-IIPAKTHUYECKOM  ypOBHE,  OIHUPAECTCSA
Ha HarisJHO-00pa3HOe MbIIUIEHHE oOy4aromuxcs. bonblnas pojib  OTBOAUTCS
MPAKTUYECKOMN JESATEIbHOCTH, OMBITY, IKCIIEPUMEHTY, MoJieinrpoBanuto. O0yyarouecs
3HAKOMSTCS C TEOMETPUYECKUMH (pUrypamMu Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
OpOCTEHIIMMHU  KOH(DUTypalusaMH, ydarcss u300paxaTb UX Ha HEJIMHOBAHHON
U KJIeT4aToM Oymare, paccMaTpyBarOT UX MPOCTEHIe cBoCcTBa. B mpoliecce nusyuenus
HarJITHOM T€OMETPUU 3HAHMS, MOJTYYEHHbIE 00YyJalOUMMUCA HA YPOBHE HA4YaJIbHOIO
obmiero o0pa3oBaHUsl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kjlaccax M3y4daeTcsi HHTEIPUPOBAaHHBIN MpeaMeT
«MareMaTukay, KOTOpbIM BKJIOYAET apu(PMETHUECKHMI MaTepuanl W HarjsaHyIo
IEOMETPUIO, a TaKXKe MPONEIEBTUUECKHE CBEACHUS M3 alreOphl, AJIEMEHThl JIOTUKU
Y Hayaja ONHCcaTeJIbHOW CTaTUCTUKH.

OOGriee ynco 4acoB, PeKOMEHIOBAHHBIX ISl U3y4YeHUsl MareMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 gacoB B Hezenmo), B 6 kiacce — 170 gacoB (5 4acoB B HEJEIIO).

13



denepanbHas pabouas nporpamma | Marematuka. 5-9 kinacchbl (0a30BbIl yPOBEHb)

COJEPXKXAHUE OBYUYEHUA
5 KNIACC

HartypaJjibHble 4HCJIa H HYJIb

HarypansHoe wumcno. Psa Harypanbubix uwucen. Yucno 0. W3o0paxkeHue
HaTypaJbHBIX YUCENI TOUKAMU Ha KOOPAUHATHOU (YMCIOBOM) NPAMOM.

[lo3auunoHHass cucrema cyucieHMs. Pumckas Hymepauuss Kak IpuUMeEp
HEIO3UIIMOHHOW CUCTEMBI CUUCIIEHUS. [lecaTudHas cucreMa CUuCICHUSI.

CpaBHEHME HATypajbHBIX YHUCEJI, CPABHEHHME HATYPAJIbHBIX YHCEI C HYJEM.
CrnocoObI cpaBHeHMs. OKpYTJIeHHE HATYPAJIbHBIX YHCEIL.

Crno)xeHHe HAaTypaJIbHBIX YMCEJI, CBOMCTBO HYJIA IPU CIOKECHHH. Bprunranue kak
JeiicTBre, OOpaTHOE CIOKEHUIO. YMHO)KEHHE HATypalbHBIX YHCEN, CBOMCTBA HYIIA
U eIUHUIBI Npu yYMHOXKeHuHu. J[leneHue kak jaelicTBUe, OOpaTHOE YMHOXKEHHIO.
KomnoHeHTsl fneiicTBui, CBsA3b Mexay HUMHU. [IpoBepka pe3ynabTaTa apupmMeTHuecKOro
neiictBust. l[lepeMecTuTenbHOE M COUETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUS, PACTIPEAECTUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB i1 O00O3HAUYEHMsS HEM3BECTHOIO KOMIIOHEHTa W 3alHCH
CBOICTB apu(PMeTHYECKUX ICUCTBUH.

Jlenurenu U KpaTHBIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

Crenenp ¢ HaTypaldbHBIM IOKa3aTeleM. 3alliCh YKCIA B BUJE CYMMBI pa3psIHbIX
CJIaraeMbIX.

HucnoBoe BblpakeHUE. BpluncieHre 3HaY€HUN YUCIOBBIX BBIPAXKCHUH, MOPSIIOK
BBIIIOJIHEHUS JEUCTBUM. lCnosnb30BaHWE TIIpU  BBIYMCICHUAX IEPEMECTUTEIHLHOIO
U COYETATEIBbHOIO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXXEHHMSI, PACIPEAEIUTEILHOTO
CBOMCTBA YMHOKECHUS.

Jpoon
[IpencraBnenne o ApoOU Kak crocoOe 3amucy 4yacTh BennuruHbl. OOBIKHOBEHHBIC

npodbu. IlpaBunbHBIE W HempaBuibHBIE ApoOu. CmemiaHHas apoOb, MpencTaBICHUE
CMEIIaHHOW JIpOOM B BHJIE HEMPABWIbHON ApoOW M BBIJACIEHUE LIEJIONW YacTH 4ucia
U3 HEmpaBWILHON npoOu. M3o0pakeHne apoOel TouyKaMu Ha YHUCIOBOH MPSMOM.
OcHoBHoe cBoicTBO Apobu. Cokpaimienue npoOeit. IlpuBenenue npoOM K HOBOMY
3HaMmeHareno. CpaBHEeHHE IPOOEH.

CnoxxeHHe W BBIUUTAHHE ApoOeil. YMHOXEHUE M JeleHHe IpoOeil, B3auMHO-
oOparnble Apodu. HaxoxneHne yacTu Henoro 1 1Uenoro o ero 4YacTu.

Hecstuunas 3amuch npoOeit. IlpencraBieHue necaTuuHod JpoOM B BUIE
OObIKHOBEHHOU. M300parkeHre NECATHYHBIX APOOE TOUYKAMU Ha YHCIIOBOW TPSIMOM.
CpaBHEHUE AECATUUHBIX APOOEH.

Apudmernyeckue AeHCTBUS C JECATUUHBIMUA Apo0siMu. OKpyriieHUuE MeCATUYHBIX
Jpo0ei.
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Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amad apuMETHUYCCKUM CIocoOOM. PerieHne Jorudeckux
3amay. Pemenue 3amad mepebopoM BceX BO3MOXKHBIX BapHaHTOB. lcronb3oBaHHE
IIPU PEIICHHUH 3a]1a4 TaOJIHI] U CXEM.

Pemenue 3agau, comepxainx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCT,
BpEMsl, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpPEHUS: MAacChl,
o0beMa, 1IeHbI, PaCCTOSIHUS, BpeMEHH, CKOPOCTU. CBsI3b MEXKY €IUHUIIAMU U3MEPECHHUS
KaK0M BEJIMYHHBI.

Pemienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBieHue TaHHBIX B BUJI€ TAOJUII, CTOJIOUYATHIX THATPAMM.

Harasiainas reomerpust

Harnsgnele npencraBienus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK,
JIyd, YIOJl, JIOMaHasi, MHOIOYI'OJIbBHUK, OKPYKHOCTb, Kpyr. Yrou. [Ipsimon, ocTpbli, Tynon
Y Pa3BEPHYTHIN YIJIbI.

JlnmHa oTpe3ka, METpUYECKME EIWHMLbI JUIMHBL. JlIMHA JOMaHOW, NEPUMETP
MHOTOYroJibHHKa. VI3MepeHune U MoCTPOCHUE YIJIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnuele mpexacraBnenuss o (Gurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJILHUK, O PAaBEHCTBE (DUTYD.

N3o00paxxenue ¢uryp, B TOM uHciae Ha Kierdaroid Oymare. Iloctpoenue
KOH(UTypaIuii U3 4acTeu nmpsiMoi, OKpY>KHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTon Oymare.
Hcnonb30BaHue CBOMCTB CTOPOH M YIJIOB NPSMOYTOJIbHUKA, KBaJgparTa.

[TInomane IPSAMOYT OJIbHUKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM 4HcIe (UTyp, W300paKCHHBIX Ha KIET4aTod Oymare.
EnnHuie1 uamepeHus miomaiu.

Harnsgueie mpenctaBieHuss O NPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasenenumnes, Ky0, MHOrorpaHHuKH. M300paxkeHne npocTelimmnx MHOTOrpaHHUKOB.
Pa3Beptku kyda u napamienenumnena. Cozganue Mojieneil MHOrOIpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, IMJIACTUJIMHA U IPYTUX MATePUAJIOB).

O0beM NpsIMOYroIbHOTO Mapasuienenumnena, kyoa. Equnuiel uamepenus oobema.

6 KJIACC

HarypanbHble unciia

Apudpmernyeckne JAEUCTBUS € MHOTO3HAYHBIMM HATYpPaJIbHBIMH  YHCIAMHU.
YucnoBble BbIpaXeHUs, TOPSAIOK ACHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYMCIICHUSAX IEPEMECTUTEIBHOIO M COYETAaTEIbHOIO CBOWCTB  CIIOKEHMS
Y YMHOXKEHHSI, PaCIpeeINTEILHOTO CBOMCTBA YMHOKEHNA. OKpYyTJIeHHE HaTypalbHBIX
Yyucel.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBIINI OOIIUI IeTUTENb U HaUMEHbIIee o0IIee
KpartHoe. J[enMMOCTh CyMMBI U IPOU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoou
OObIKHOBEHHas JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpamieHue ApooOeit.

CpaBHeHue u ynopsijouuMBaHue JnpoOeid. Permrenue 3amay Ha HaXO0XKACHHE YacTU
OT LEJOro M IeJoro mo ero 4vactu. JlpoOHOe YMCIO Kak pe3yibTaT JEleHUS.
[IpencraBrnenue necATUYHON ApoOM B BUIE OOBIKHOBEHHOW IpoOM M BO3MOKHOCTh
MPE/ICTAaBIICHUs OOBIKHOBEHHOM IpoOM B BHUIE JecATUYHOW. Jlecatuunbie apoou
U MeTpuyeckas cucteMa mep. ApudMeTHdecKrue NEWCTBHS W YHUCIOBBIC BBIPAXKCHUS
C OOBIKHOBECHHBIMH Y ICCATHYHBIMU APOOSIMHU.

OtHommenwne. Jlenenne B JaHHOM oTHoleHUH. Macmtad, mponopius. [Ipumenenne
IIPONIOPLIUH IIPU PELLICHUU 3aa4.

[Tonsitue mporeHTa. Bhumcienne mporeHTa OT BEJWYMHBI M BEITUYUHBI 1O €€
MPOIEHTY. BpIpakeHHWe TMPOIEHTOB HECATUYHBIMU npoOsmu. Pemenue 3amad
Ha TPOIEHTHI. BripakeHne OTHOIICHHS BEJTMYHMH B TIPOIEHTAX.

IHonoxureJbHbIC M OTPULIATEIbHBIC YHCIA

[TonoxxutenbHble W OTpULATEeNbHbIE 4Hcha. llempie uyncena. Mopynes 4wucna,
reOMETpUYECKasi MHTEpIpeTanus Moaysl yncia. M300pakeHne yrcen Ha KOOPAUHATHOM
npsmoil. YucnoBble npomexyTku. CpaBHeHHE 4Yucel. ApHpMETHYEecCKue AerCTBUS
C TIOJIO)KUTENBHBIMU U OTPULIATENBHBIMU YHCIIAMH.

[IpsmoyrospHass cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoopauHatel TOUYKH
Ha IUIOCKOCTH, alciucca U opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM
IIJIOCKOCTH.

BykBeHHbIE BbIpaKeHHUs

[Ipumenenue OykB ISl 3allUCH MAaTEMATUYECKUX BBIPAKEHUNW W MPEJIOKEHUU.
CpoiicTBa apuMeTHYeCKUX JeWcTBUIl. DByKBEHHbIE BBIPAXKEHUS U  UYHCIOBBIC
IIOJCTAaHOBKH. DyKBEHHBIE pPAaBEHCTBA, HAXOXIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, Gopmyabl mepuMeTpa M IUIOUAAM NPSIMOYroJbHUKA, KBajpara, oObema
napasuienenumesaa u Kyoa.

Pemenue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a7a4 apu(METHYECKHM CIOCOOOM. PereHue JIorudeckux
3anau. Pemienue 3amay nepedoOpoM BceX BO3MOXKHBIX BAPUAHTOB.

Pemienue 3agau, copepKaiyx 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI: CKOPOCTH,
BpEMsI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIHLHOCTH, BpeMsi, 00beM
paboThl. EAVMHUIIBI U3MEPEHUS: MaCChl, CTOUMOCTH, PAaCCTOSHUS, BPEMEHU, CKOPOCTH.
CBsI3b MEXy €IMHULIAMUA U3MEPEHUS KaXK/10M BEJTMYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHUEM, IMPOIOPIMOHAIBHOCTHIO BEJIMYMH,
MPOILICHTaMU; pellieHHe OCHOBHBIX 3aJ1a4 Ha JPOOH U MPOIICHTHI.

OueHka W TIpUKUAKA, OKpyrieHue pesyiabrara. CocraBiaeHHEe OYKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a/1a4H.

[IpencraBneHne AaHHBIX C TOMONIbIO Tabmui, W auarpamm. CronbOuarbie
JMarpaMMBbl: YTEHUE U MOCTpoeHue. UTeHrne KpYyroBbIX JUarpaMM.
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Harasiinasi reomerpust

Harnansele npencraBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jy4, Yroj, JIoMaHasi, MHOTOYTI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD,
KpYT.

B3auMHOE pacnoJiokeHHe OBYX MPSMBIX HA IUIOCKOCTH, MAapajuIEIbHBIE MPSMBIE,
NEPIECHINKYJIIPHBIE NIpsAMbIE. MI3MepeHre pacCTOSHNAN: MEXAY ABYMS TOYKaMH, OT TOUKH
JI0 TIPSIMOM, JUIMHA MaplIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenne w© MOCTPOEHHE YIJIOB € IOMOIIBKD TpaHCHOpTHpa. Bumael
TPEYroJbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJbHBIHN, TYIOYTOJbHBIA, paBHOOEIPEHHBIH,
paBHOCTOPOHHUH. UeThIpeXyroibHUK, MPUMEPHI YETHIPEX YT OJIbHUKOB. [[pIMOyToNbHUK,
KBaJIpaT: WCIOJb30BAHME CBOWCTB CTOPOH, VYIJIOB, aWaroHanei. W3oOpakeHue
reoMeTpUYecCKuX (Uryp Ha HETMHOBAHHON Oymare ¢ HCIOJIb30BaHUEM LIHUPKYIIA,
JMHEWKH, YroJbHUKA, TpaHcnoptupa. [loctpoenus Ha kineTdaroit Oymare.

[lepumerp mMHoroyronpHuka. [loHsTHEe TUOmATU (QUTYpHI, €IUHUIBI U3MEPEHUs
wiomaau. [Ipubnmxennoe u3mepeHue riom@aau Guryp, B TOM 4ucie Ha KBaApaTHOM
cetke. [IpubnmkeHHOe U3MEpEeHHe JIMHBI OKPY>KHOCTH, TUIOIIAIN KpyTa.

CumMeTpus: HEHTpallbHAas, OCEBAs U 3€pPKajbHAasi CAMMETPHUH.

[TocTpoeHne CUMMETPUYHBIX QUryp.

Harnansele npeacTaBiaeHus O IPOCTPAHCTBEHHBIX (GUTypax: Mapavienenunes, Kyo,
npu3Ma, NUpaMujia, KOHyC, HHJIMHIP, map u cepa. M300paxeHrne mpoCTpaHCTBEHHBIX
¢buryp. [IpuMepsl pa3zBepTOK MHOTOTPaHHUKOB, HUIUHAPA U KOHYyca. Co3gaHue Moaenei
MPOCTPAHCTBEHHBIX GUTYp (13 Oymaru, mpoBOJIOKH, TUIACTUIIMHA U IPYTHX MATEPUATIOB).

ITonarne oObeMa, enWHUIIBI H3MepeHHs obObema. OO0BEM MPSIMOYTOJIBLHOIO
napassenenurnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHust B 5 Kjacce.

Yuciaa v BBIYMCICHUS

[ToHumaTe U MPaBUIBLHO YMOTPEOJSATH TEPMUHBI, CBS3aHHBIE C HATypalbHBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU IPOOSMH.

CpaBHMBaTh W YNOPSAOYMBATh HATYpaAJbHBIE YHCIA, CPABHUBATH B MPOCTEUIINX
CllydastXx OOBIKHOBEHHBIE APOOH, 1€CATUYHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIUHATHOM (YUCIIOBOM) IPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM U H300pa)kaTh HATypajbHbIE UYKCJIa TOYKAMHU Ha KOOPJUHATHOW (YHCIIOBOM)
MIPSMOM.

Boeimonuare  apudMernueckue  JACHCTBUS € HATYpaJbHBIMU  YHCIIAMU,
C OOBIKHOBEHHBIMH JPOOSMH B IPOCTEHIIIHNX CITydasiX.

BrInonHsATh NpOBEPKY, MPUKUIKY PE3YIIbTATA BHIYUCICHUM.

OKpyrATh HaTypaJIbHBIC YUCIIA.
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Penrenue TekcToBbIX 32124

Pemate TekcTOBble 3a7auM  apuPMETHUYECKUM CIIOCOOOM U C TMOMOIIBIO
OpPraHU30BAaHHOT O KOHEYHOTO 1epedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3agauu, copepkamniye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMS, PaCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBarh KpaTKue 3arucH, CXEMBbI, Ta0JUITbI, 0003HAYSHUS TIPU PEIICHUN 33/1a4.

[Tonp30BaThCsi OCHOBHBIMU €AWHUILIAMHA HM3MEPEHUS: LIEHBI, MACChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAXaTh OJIHU €IMHULIBI BEJIMYMHBI YEPE3 JIPYTHE.

W3Bnekats, aHamM3upoBaTh, OIEHWBATH WHOOPMAINIO, TMPEICTABICHHYIO
B TaOJMIlEe, HA CTOJIOYATON AUarpaMmMe, HHTEPIPETHPOBATH MPEACTABICHHBIC JaHHBIC,
MCTIOJIb30BATh JAHHBIC MPU PEIICHUHU 33]1a4.

Harasignas reomerpust

[Tonmp30BaThCSl TEOMETPUUECKUMH TMOHATUSAMU: TOUKA, PsMasi, OTPE30K, JIyd, YroJl,
MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.

[IpyBOomUTh mTpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpa, HUMEIOIUX (GopmMy
W3YYCHHBIX TEOMETPHIECKUX PUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIJlaMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbHUKAMH: yroJI, BEPIINHA, CTOPOHA, TNAarOHAJb, C OKPYKHOCTBIO: Paanyc,
TUaMeTp, MEeHTP.

N300paxkaTh U3yuyeHHbIe TeOMeTprUecKue (GUTyphl HA HETMHOBAHHOW U KJIETYATOM
Oymare ¢ MoMOIIbIO ITUPKYJIS U TUHEHKH.

HaxomuTe MIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPCHHEM C ITOMOIIBIO
JMHENKU, CTPOUTH OTPE3KH 3aJaHHON JJIUHBI; CTPOUTH OKPY>KHOCTh 3aJIaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYTOJbHUKA, KBajpara i HUX
MTOCTPOCHHUS, BEIYUCIICHUS TIJIOMIAAN M TICpUMETpa.

Bbaucste mepuMeTp M III0IIa s KBaapara, IpsMoyrojbHHUKA, GUTyp, COCTABICHHBIX
U3 MPSIMOYTOJIBHUKOB, B TOM YHCIIe (PUryp, N300pakeHHBIX Ha KJIeT4aTon Oymare.

[Tonb30BaThCS OCHOBHBIMM METPHUYECKUMHU CIWHUIIAMA W3MEPCHUS JJIMHBI,
TUTOIIA/TU; BBIPAKaTh OJTHU €AMHHIIBI BEIMYUHBI Yepe3 IpyTHre.

Pacmo3naBare mapanmienenunen, KyO, MCIOJB30BaTh TEPMHUHOJIOTHUIO: BEPIIHMHA,
pebpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS MMapaUiesenuneaa, Kyoa.

Berumcnate o0beM KyOa, Tapajuienenuiesa IO 3aJaHHBIM — H3MEPEHUsIM,
MOJIb30BaThCS €IMHULIAMU U3MEPEHHS 00beMa.

Pemates HecnoHBIE 3a7aul  HA M3MEPEHHUE TEOMETPUUYCCKUX  BEITUIMH
B MTPAKTUYECKUX CUTYaIHSIX.

[IpenmerHble pe3ynbTaThl OCBOCHMS MPOrpPaMMbl Yy4E€OHOTO Kypca K KOHILY
oOydeHus B 6 Kjacce.

YucJia 1 BLIYUCTIEHUS

3HaTh M TIOHMUMAaThb TEPMHHBI, CBA3AHHBIE C Ppa3JIMYHBIMU BHUJIAMHU YHUCEI
1 CII0cO0aMHu HMX 3aIUCH, TMEePEXOaUTh (€CIIM 3TO BO3MOXKHO) OT OJHOW (hOPMBI 3aIucH
YHUCIIa K JPYrOu.
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CpaBHUBATH U YIIOPSJOUYUBATH IIEJIbIC YMCIIA, OOBIKHOBEHHBIE U JE€CATUYHBIC APOOH,
CPaBHMBATH YUCJIA OJHOTO U Pa3HbIX 3HAKOB.

BrinonssTh, couerast yCTHbIE U TUCbMEHHBIE TTPUEMBI, apu(METHIECKUE JeHCTBUS
C HATypaJbHBIMU U NEIBIMU YHCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSIMHU,
MTOJIOKUTENBHBIMU U OTPULIATEIIbHBIMU YU CIIAMMU.

BpuucnsaTe 3HaUYE€HUS YUCIOBBIX BBIPAXKEHWM, BBINIOJIHATH IMPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCICHUN, BBINOIHATH MPEOOpPa30BaHUSI YHUCIOBBIX BbIpaXXEHUU
Ha OCHOBE CBOMCTB apu(METUUECKHUX JACHCTBUH.

COoOTHOCUTH TOYKY Ha KOOPJMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YUCIOM
¥ n300pakaTh YUCIa TOUKaMU Ha KOOPAWHATHOMN MPSIMON, HAXOAUTh MOIYJIb YUCIIA.

COOTHOCUTH TOYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPJAMHATAMU ITOU
TOYKH.

OKpyriasTh Uenble YUCIa U JECATUYHBIE TPOOU, HAXOAUTh MPUOIMKEHUS YHUCET.

YucsaoBbie M OYyKBEHHbIE BbIPAKEHUS

[TorumaTe W ymoTpeOJsATh TEPMUHBI, CBS3aHHBIE C 3alMCHIO CTEIICHW YHCTIA,
HaxXOJUTh KBagpaT M Ky0 4YHCIA, BBIYUCIATH 3HAYCHUS YHUCIOBBIX BBIPAKCHUM,
COJIEp>KalUX CTETICHH.

[Tonb30BaThCSl TMPU3HAKAMHU JIETMMOCTH, PACKIAIbIBaTh HATypajbHBIC YHCIIA
Ha TIPOCTHIC MHOKHUTEIIH.

[Tonb3oBaThCst MacITaboM, COCTABIIATH MPOMOPIIMU U OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI 1711 0003HAUEHUS YHMCEN TPHU 3alUCH MaTEeMaTHYECKHUX
BBIPOKEHUN, COCTaBIATh OYKBCHHBIC BBIPAXKEHUS M (DOPMYJIbI, HAXOIUTh 3HAYCHUS
OYKBEHHBIX BBIPAKEHUMN, OCYIIECTBIISISI HEOOXOANUMBIE MOACTAHOBKHU U MTPEOOPa30OBaHUSI.

HaxonuTte HEU3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TekcTOBBIX 3a1a4

Pemats MHOTOIIArOBBIE TEKCTOBBIE 3a/1a4U apu(PMETHUECKUM CTIOCOOOM.

Pemats 3amaum, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIHUOHATHHOCTHIO BEITUYHH,
MPOIICHTaMU, peliaTh TP OCHOBHBIC 3a7a4i Ha JPOOH U MPOIICHTHI.

Pemars 3amauu, comepikaiiue 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYHUHBI: CKOPOCTD,
BpEeMsi, pPACCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTH, IPOU3BOAMTEIHLHOCTH, BpPEMI,
oO0beMa paboOThl, HCHOJIB3YS apudMETHUYECKHUE JACHCTBUS, OLICHKY, MPUKHUIKY,
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEITMYMH.

CocTaBnsaTh OYKBEHHBIC BBIPAKEHUS 110 YCIOBHIO 331a4H.

N3Biekars nuHbopMaIiuio, IpeJACTaBICHHYIO B Ta0IMIIAX, HAa IMHEHHOM, cTOI0UaTON
WIM  KPYrOBOM  JguarpaMmax, HHTEPIPETHPOBaTh  NPEICTaBICHHBIC  JTaHHBIC,
HCITIOJIb30BaTh JTAHHBIC TIPH PEIIICHUH 3a71a4.

[TpencrapnsaTe HHPOPMAIIHIO C IIOMOIIBIO TAOHII, THHSHHOM 1 CTOJIOYATON JUarpamM.

Harasinnasi reomerpust

[IpuBomUTh mTpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, HUMEIOIUX (GopmMy
U3YYCHHBIX TEOMETPUUCCKHX TIJIOCKMX W MPOCTPAHCTBEHHBIX (QUTYD, IPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX UTYD.
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N300pakaTh ¢ MOMOILIBIO ITUPKYJS, JUHEWKH, TPAHCHIOPTHpPA HAa HETUHOBAHHOM
U KJIETYATOM OyMare M3ydeHHbIE IJIOCKHE reoMeTpuuecKre (GUrypbl 1 KOH(UTYypaLnH,
CUMMETPUYHbIE PUTYPBIL.

[Tonmp30BaThCsl T€OMETPUUECKUMM MOHATHUSMH: PAaBEHCTBO (UTYp, CHUMMETpPHS,
UCIIOJIb30BaTh TEPMUHOJIOTUIO, CBSA3aHHYIO C CHMMETPHUEH: OCbh CUMMETPHUM, LIEHTP
CUMMETPHH.

Haxonuts BeIMYHUHBI YTII0B H3MEPEHUEM C IOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
33IaHHOM BEJMYMHBI, TOJIb30BAaThCA MPH PEIICHUM 3aJad TpagyCHOW MEpOW YIJIOB,
pacIio3HaBaTh Ha YEPTEXKaAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

Bpuncnare  IMHY JIOMaHOM, TEPUMETP MHOTOYTOJIbHHMKA, IOJIb30BAThCA
€IMHUIAMU HU3MEPEHHs [UIMHBL, BBIPAXKATH OJHHU €IMHUIIBI U3MEPEHHUs JUIMHBI 4epe3
Jpyrue.

HaxonuTpe, HCMONb3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, IJIMHY ITyTH Ha KBaJPAaTHOM CETKE.

BoruncnaTte minomans GUryp, COCTaBJIEHHbBIX U3 MPSIMOYTOJbHUKOB, CIIOJIb30BaTh
pazOneHne Ha  OPSIMOYTOJIBHMKM, Ha  paBHble  (QUIYpbl,  JOCTpPauBaHUE
J0 TNPSAMOYIOJIbHHMKA, IOJIb30BAaThCS OCHOBHBIMH EIUHULAMH H3MEPEHMs IUIOLIA[H,
BBIPAYKaTh OJIHY €IMHHUILIBI U3MEPEHUS IIJIOIAAN Yepe3 APYTrHe.

PacriozHaBath Ha MOJENSAX M HM300paXKEHUSAX NUPAMHUAY, KOHYC, LWIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxkaTh Ha KJIeT4aTo OyMare mpsIMOYTroJIbHBIN Mapajieenume].

Boruncnsate 00beM MpSIMOYTOJILHOTO Mapajuiesienunena, Ky0a, MOJIb30BaThCs
OCHOBHBIMHU €AMHMIIAMH U3MEpPEHUsl 00beMa;

Pemate HecnOXHBIE 3aJadyd  Ha HAXOXKACHUE TIEOMETPUYECKHX BEIUYMH
B ITPAKTUYECKUX CUTYaLHSX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaumenoBanue paznena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOnuXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HaTtypanbHbie uynca. 43 JecaTnanas Yurarb, 3aNMCbIBATH, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JlelicTBuUSA ¢ HaTypaJIbHBIMU
qycIaMu

CHUCTEMA CUMCIICHHS.
Psn HaTypanbHBIX
quCe.
Harypanbhbiit ps.
Yucno 0.
HarypanbHbie uncia
Ha KOOPJIUHATHOMU
MIPSAMOM.
CpaBHeHue,
OKpYTJIEHUE

HaTyPAJIbHBIX YHCEIL.

Apudmernueckue
TNIEUCTBUSI

C HAaTypaJIbHbIMHU
yrciaaMu. CBolicTBa
HYJISl TIPY CIIOKEHUH
1 YMHO>KECHUH,
CBOMCTBA CIIMHHUIIBI
MPU YMHOKECHUHU.

npeaaraTb H 00CyK1aTh COCO0bI YIIOPSIOYMBAHUS YHCEN.
M300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKUCIIa
TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTb KOOPAUHATHI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOro psjaa, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb30BaTh NPAaBUJIO OKPYTIICHUS HATypaIbHBIX YHCEIL.
BoeimonnsaTe apudMernyeckue AeCTBUS C HATYPaIbHBIMU
YUCJIaMH, BBIMUCISATH 3HAYEHUST YUCIIOBBIX BBIPAXKEHUM

cO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIIEHU, YUTATH
CTENEHH, UCIOJIb30BATh TEPMHUHOJIOTUI0 (OCHOBAaHHUE,
MOKAa3aTeJIb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbInOJHATHE NPUKHUAKY M OLEHKY 3HaYCHUIN YUCIIOBBIX
BBIPQKCHUN, MPEAIAaraTb ¥ IPUMEHATH IIPHEeMbl IIPOBEPKHU
BBIYUCIICHUN.

Hcnonb30BaTh NPU BBIYHMCJICHHUAX IEPEMECTUTEIBHOE

Y COYETaTEeIbHOE CBOMCTBA CIOXKEHUS U YMHOXKEHHS,
pacnpeeauTelIbHOe CBOMCTBO YMHOXKEHUS; (DOPMYJITHPOBATH
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[TepemecturensHOE
U COUYETaTeIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOXKEHMUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenun

Y KpaTHBIE YUCIIA,
Pa3JIOKEHUE YnCIIa
Ha MHOXHUTEIIH.
Jlenenue

¢ ocratkoMm. [IpocTeie
1 COCTaBHBIC YHCIIA.
[IpusHaku
JIETMMOCTH Ha 2, 5,
10, 3, 9.

Crenienp

C HaTypaJbHbIM
TOKa3aTesieM.
Yucnosbie
BBIPAXKCHUS;
MOPSJIOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITh NMPaBUWJIa MPeoOpa30BaHUs YUCIOBBIX
BBIPKEHUW Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.
HccnenoBarhb 4nCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJIHPOBATH 00001ICHUSA
U BBIBOJbI 110 pe3yJibTaTaM MPOBEJAECHHOIO UCCIIEIOBAHMUSI.
DopMyJIMPOBATH ONPeEAeJEeHUN JETUTEIIS U KPaTHOTO,
HA3bIBATh JEIUTEIN U KPATHBIC YUCTA; PACIIO3HABATH
MIPOCTHIE U COCTaBHbIC YnCia; GOPMYJIMPOBATH

U IPUMEHSATh MPU3HAKH JCIUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATh AJTOPUTM PA3JIOKEHUS YHCIIA HA TPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JEJIEHUS U HEMOJHOE
YacCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS

0 HAaTypaJbHBIX YHCJIAX, IPUBOAUTH MPUMeEPbI

1 KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHMUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCENL.
KoncTpynpoBarh MaTeMaTH4ecKUe MPeIJ0KeHUs

C TIOMOUIBIO CBSI30K «M», «AJIN», «ECIH. .., TO...».

PemaTh TekcTOBBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEJIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpPOBaTh YCIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MopeaunpoBaTth X0J1 pEIIEHUS 3a1a4H C TOMOIIbIO PUCYHKA,
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JeNCTBUS,
Ha JABH)KCHHE
Y TIOKYTKH

CXEMBI, TaOIUIIBI.

IIpuBonnTH, pa3dupaThb, ONEHUBATH PA3INYHBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a1a4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN pE3yJbTarT,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTb OIINOKHU.

PemaTsp 3a1auu ¢ moMolIsi0 mepedopa BceX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS ApUPMETUKH

Harmnsignas reomerpus.
JIuHnm Ha mIoCKOCTH

12

Touka, npsamas,
OTPE30K, JIyY.
Jlomanas.
N3mepenne nimHbI
OTpe3Ka,
METPUYECKHUE
€TMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

[IpakTrueckas
paborta
«IlocTpoenue y3opa
13 OKPYKHOCTEW.
VYromn. [Ipsamon,
OCTpBIH, TYIIOU

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3HaBaTh Ha yepTekKax, pUCyHKaX, ONMUChIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSAMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPY>KHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPbI OOBEKTOB PEATTLHOTO
MUpa, UMEIOUX GOpMYy U3yYEHHBIX PUTYDP, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb3oBaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUISL TIOCTPOEHUS U UBMEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY YyTJjia; CTPOUTh OTPE30K 3aJaHHOM JJIMHBIL, YTOJ,
33/IaHHOW BEJIMYMHBI, OTKJIAABIBATH LIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaIIuU TEOMETPUIECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEH HAa HETMHOBAHHOMN

U KJIeT4aTOM OyMmare; mpeajiaratrb, OMCbIBaTh U 00CYKAATh
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUSI.

Pacno3HaBaTh ¥ H300pa:xkaTh Ha HEIIMHOBAHHOMN

23



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

YTJIOB.
[IpakTrueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToM Oymare npsMou, OCTPBIi, TYNOW, pa3BEepHYTHIN
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATH JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh ¥ MCIIOJB30BATH NP PEeLICeHUH 32124
3aBHCHUMOCTH MEXAY €AUHALIAMU METPUUYECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKHUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B Pa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBares Gurypsl 1 KOH(UTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCHI

OOBIKHOBEHHBIC JIpOOU

48

JHpoOs. [IpaBriibHBIC
Y HETIpaBUJIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOH.
CpaBHeHue apooeil.
Cioxenue

Y BBIYUTAHUEC
O0OBIKHOBEHHBIX
npo6eit. CMmemnanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
3a71a4, CoAepIKaIIuX
npobu. OCHOBHBIE

MopeaupoBathb B rpadhuuecKkoi, mpeaMeTHOU Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHbBIC

C OOBIKHOBEHHOM JIPOOKIO.

YuTaTh U 3aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIpOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPS0YMBAHUS IPOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOH TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAB30BATH KOOPJIAUHATHYIO
OPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHO! IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpO0U /1JIsl COKpAIEHUsI 1po0€eil U MPUBEACHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEIISATH LIETYIO YaCTh YMCIa U3 HEMPABUIBHON APOOH.
BoeinmonnsaTs apudmMernyeckue 1eHCTBUS

C OOBIKHOBEHHBIMU JAPOOSMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpoOH.
[Ipumenenue OykB
JUTS1 3aIiCH
MaTeMaTUYECKUX
BBIPAKCHU U

U NIPEUI0KEHUN

apu(pMETUUECKUX ACHCTBUM NJIs1 palliOHATN3ANU
BBIYHCIICHUN.
BhbINoJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BbIUUCIICHUN;

npexiaraTb U NPUMEHATH NMPUEMbI NPOBEPKH BLIUUCICHUN.

IIpoBoauTh UcceT0BaAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIbIO
KOMIIBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pemarthb TeKCTOBBIC 3a/1a4H, CO/iepKalle TPOOHbBIC JaHHBIE,
Y 337]a4¥ Ha HAXOXKJICHUE YaCTH LEJIOT0 U LEJOro Mo €ro
YacTH; BBIIBJISATH UX CXOACTBA U Pa3JIN4nsl.
MoaenupoBarh X0 PEIIEHUs 3a/1a4l C TOMOIIBIO PUCYHKA,
CXEMBI, TAOIULIBI.

IIpuBonuThH, pa3dupaThb, OEHUBATH PA3INYHbBIC PEIICHUS,
3aMCH PEIICHUN TEKCTOBBIX 3a7ad.

Kpurnuecku oneHUBaTh MOJYYECHHBIN pEe3yJIbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBCA C UCTOPHEN Pa3BUTHUS apUPMETUKH

Harnsgnast reometpus.
MHOroyrojabsHUKH

10

MHOroyrojgpHUKH.
YeTpIpexyroiabHuK,
MIPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YH TEPMHUHOJIO0THIO, H300PAKATH

C IOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJICIMPOBAThH U3 OyMaru MHOTOYT'OJIbHUKH.

IIpuBoauTH NpUMeEPHI OOBEKTOB PEATTLHOT'O MUPA, UMEIOIINX
(dhopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBa/IpaTa,
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pabota
«IlocTpoenue
MPSAMOYTOJIbHUKA

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronabHUK.

[ momane

U IEPUMETP
MPSAMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSAMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYroJIbHUKA, OLEHUBATh X JIMHEWHBIE Pa3MEPHI.
BbIuncJATh: IEpUMETP TPEYT OJIbHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TIOIIAAb PSAMOYT OJIbHUKA, KBaIpaTa.
N300paxaTh OCTPOYrOJIbHBIE, TPSIMOYTOJIbHBIC

Y TYIIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJIMHOBAHHOU U KJIeT4aTol Oymare KBaapar
Y NIPSMOYT'OJIbHUK C 33aHHBIMU JUIMHAMU CTOPOH.
HccienoBars CBOMCTBA NIPAMOYIOJIbHUKA, KBAIPaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOICHH S, U3MEPEHUsI, MOJICTUPOBAHUS;
CpPaBHHMBAThH CBOMCTBA KBAIPATa U MPAMOYTOJIbHUKA.
KoncrpyupoBarb MaTemaTu4ecKue mpeasioKeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000M».
PacnosnaBaTh UCTUHHBIC U JIOXKHBIE BHICKAa3bIBAHUS

O MHOTI'OYTOJIbHUKAX, NIPUBOAUTH MPUMeEPbI

Y KOHTPIIPUMEDBL.

HccienoBars 3aBUCMMOCTD TUIOMIAAN KBAIpaTa OT JJIMHbI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAJAPATHON CETKHU JJISl TOCTPOEHUS
¢buryp; pa3douBaTh NPIMOYTOJIbLHUK HA KBAAPATHI,
TPEYroJIbHUKU; COCTABJATH QUTYPHI U3 KBAJPATOB

U TIPSIMOYTOJIbHUKOB M HAXOJIUTh UX TUIOMIA/Ib, pa30HUBaTh
(GuUTryphl Ha IPSIMOYTOJIbHUKY 1 KBAAPATHl U HAXOJIUTh UX
IJIOIIAIb.

Boipaxkars BeIMUMHY TUIOMIAAN B Pa3JIUYHbBIX €AUHUIAX
M3MEpPEHUS METPUYECKOU CUCTEMBI MEP, IOHUMATH

U MCIOJIB30BATH 3aBUCUMOCTH MEXK1Yy METPUUECKUMU
€AMHULAMHU U3MEPEHUS TIJIOLIAIH.
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3HAKOMUTBHCH ¢ IPUMepaMu NPUM eHeHusl TUToIaan
Y [IEPUMETPA B MPAKTUYECKUX CUTYaALUSX.

Pemiare 3a1aum 13 peanbHOU )XKU3HU, NPEAJIararb

U 00CYKIaTh pPa3jIM4HbIe CIOCO0bI PEIICHUS 3a7a4

JlecsiTuunbie 1podu

38

JlecsiTmuHas 3aMMcCh
npobeii. CpaBHEHHE
JECATUYHBIX
Tpooeii.

JlenctBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penienune TekCTOBBIX
3a71a4, CoAepIKaIIuX
npobu. OCHOBHBIC
3a/1auyu Ha IpooH

IIpeacraBasiTh AECATUYHYIO 1pOoOb B BUJI€ OOBIKHOBEHHOM,
YUTATH U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIZIOYMBAHMS IECITHYHBIX IPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoISIBASITH €X0ACTBA M Pa3JIMYUs PABIIT apU(HMETUUECKUX
JICVUCTBUAM C HATypaJIbHBIMHU YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHSTD HX.

BoeinonnaTes apudmeruueckue 1eUCTBUS C JECATUUHBIMU
JpOOSIMU; BHIOJIHATH NPUKHIKY M OIIEHKY pe3yJibTaTa
BBIUMCJICHU M.

I[IpumeHnsaTs cBolicTBA apuMETHUECKUX JEHCTBUN

JUISL PALIMOHAIN3ALUH BBIYUCIICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUS IECATUIHBIX IPOOEH.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JCCATUYHBIX IpOOEH,
OMUPASICh HA YHCIIOBBIC IKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIbIO KOMITBIOTEPA), BBIABUTATh TMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BEICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS W OTPULIAHUS BBICKA3bIBAHUI.
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PemaTh TeKCTOBBIE 3a/1a4H, COJEPKALUE APOOHBIEC JaHHBIE,
Y Ha HaXOXKJICHUE YaCTH LEJI0r0 U LIEJIOro I10 €ro 4acTy;
BBISIBJIATH MX CXOACTBA M Pa3IM4MH.

MopeaupoBaTth X0 peLICHUs 3a1a4M C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoautk, pa3duparTs, OHEHUBATH PA3JINYHBIE PELICHUS,
3allCH PELICHUI TEKCTOBBIX 3a1a4.

OnepupoBaTth IpOOHBIMU YUCIIAMU B PEaTbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh OJy4CHHBIM pE3ysbTar,
OCYILIECTBJIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKH.
3HAKOMUTBHCH C HCTOPHEH pa3BUTUS apUPMETUKHU

Harmnsignast reomerpusi.
Tena u purypsr
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N306paxkenue
MHOT'OI'PaHHUKOB.
Mopgenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpsiMmoyronbHbIN
napajuieIenuIe I,
Ky0. Pa3BepTku kyda
U Mapajvielieumneaa.
[IpaxkTnueckas
paborta «Pa3BepTka
KyOa».

PacnozHaBaTh Ha yepTekax, pUCYHKaX, B OKPY KaloLieM
MHpe IpSIMOYTOJIbHBIN Mapajuieaenunes, Kyo,
MHOT'OI'PaHHUKH, ONUCHIBATh, HCIOJIb3Ys TEPMHHOJIOT HIO,
OLICHMBATh JINHEHHBIE PA3MEPBI.

I[IpuBoauTh NpUMepbI OOBEKTOB PEATTLHOIO MUPA, UMEIOIIUX
¢dbopMy MHOTOTpaHHUKA, IPAMOYT'OJILHOTO MapasljeNenumnesaa,
KyoOa.

N300paxarh Ky0 Ha KjeT4aTon Oymare.

HccnenoBars cBOMCTBA Ky0a, MPSIMOYTOJIbHOTO
HapaJlJIeNICIIAIE1a, MHOTOIPAaHHHUKOB, UCIIOJb3YSI MOJIEIIN.
Pacno3naBaTh M H300paxkaTh pa3BEepTKH KyOa

Y NIapaJuIeIICUIIe .

MonenupoBartp Ky0 1 napauienaenunea u3 Oymard 1 Npoumnx
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O06neM kyoa,
MPSIMOYTOJILHOT O
napasuiesenumnesaa

MAaTEPUAIOB, 00bSICHATDH CIIOCO0 MOJIEIIMPOBAHUS.
Haxoauth u3sMepeHus, BBIYUCASTD TUIOMIAb [IOBEPXHOCTH;
o0BeM Ky0a, MPSMOYTOJIBHOTO MapaieenuIea;
HCCJIEI0BATh 3aBUCHUMOCTh 00beMa Ky0a OT JIJTUHBI €r0
pedpa, BLIABUTATh M 000CHOBBIBATH FHIIOTE3Y.
Hao0aroaaTh ¥ NIpoBOAUTH AHAJOTMH MEX]TY TIOHATUSIMHU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIU TTOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3BIBAHMS W OTPUIIAHUS BHICKA3bIBAHUH.
Pemars 3a1aum U3 peajibHOU KU3HU

[ToBTOpeHue u 00001IeHNE

10

IToBTOpEHUE
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 Kiacca,
000011IcHHE 3HAHUI

BuI4uCaATh 3HAYEHUS BBIPAXKEHUH, CONEPKALLUX
HaTypajbHbIE YKCia, OOBIKHOBEHHBIE U JECATUYHBIE IpOOH,
BBINOJIHATH IPEOOPa30BAHUS YUCEIL.

Br10upaTh c1ocod cpaBHEHUS YHCEII, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUICCKUX ICUCTBUM

JUISL PALIMOHAIN3ALMH BBIYUCIICHUMN.

OcymecTBJasITh CAMOKOHTPOJ1b BBINOJHSAEMBIX JCUCTBUAN
Y CaMOIPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

Pemarhb 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4EOHBIX NTPEAMETOB.

Pewars 3a1a4um pa3HbIMH CII0CO0aMU, CPABHUBATH CIIOCOOBI
pELIeHNs 33/1a41, BLIOUPATHh PAMOHAIBHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOB IIO IIPOIPAMME

170
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6 KJIACC
HaumenoBanue paznena |KomudectBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB COZIep)KaHue

HaTypanbHbie uncia 30 Apudmernueckne BoeimonnaTs apudmMeTnueckue 1eMCTBUSI C MHOTO3HAYHBIMU
JeNCTBUS HATypaJbHBIMU YHCIIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYHCISATH
HATypaJbHBIMU 3HAYEHHA BHIPAKCHUM, COMCPKAIINX CTETICHU.
yyciaMu. YucioBele | BBINOIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAYKEHUS, BBIPKEHUH, MPUMEHATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCIIOJIb30BaHKE U coueTaTeIbHOE CBOMCTBA CIIOKEHUS M YMHOKECHHUS,

cko0oK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
001U JenuTeh

Y HauMEHbIIIee
o01iee KpaTHoE.
JlenmmMocTh CyMMBbI
Y TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenne TekcTOBBIX
3aj1a4y

pacIpeeIUTENbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccaenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOAUTD
YHCJIOBBIE SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBIBATH
TUIOTE3BbI.

DopMyIMPOBATH ONPEAEJCHUSA JCTUTENS U KPATHOTO,
HauOOJIBITIIETO OOIIETO ACIUTENS U HAUMEHBIIIEro 00IIero
KpaTHOT'0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh ATH
MOHSATHS TIPU PELLICHUH 3aa4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUST HAUOOJBIIET0 O0IIEro
JICIIUTENSI 1 HAMMEHBIIIETO 00I1IeT0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHHS YHCIIA HA TPOCTHIE MHOKUTEIH.
HccaenoBarp ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cykaarb, GopmMyJIupoOBaTh
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U 000CHOBBLIBATh BBIBO/J O YCTHOCTH CYMMBI, ITIPON3BCACHUA:

JIBYX YETHBIX YHCEJ, IBYX HEUCTHBIX YHUCIIE, YETHOTO
Y HEYETHOTO YHCEIL.

HccaenoBars CBOMCTBA ACIMMOCTA CYMMBI U IIPOU3BEICHUS
JHCETL.

IpuBoauTH MPUMeEPBI YKCEN C 3aJaHHBIMH CBOHCTBAMH,
pPacmo3HaBaTh BepHbIe H HEBEPHbIE YTBEPKICHUS

O CBOKMCTBax 4YHCEJl, ONMPOBEPraTh HEBEPHBIC YTBEPIKICHUS

C TIOMOIIbI0 KOHTPIIPHUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHe MPeIJa0KeHHsT

C IIOMOIIBIO CBSI30K «HY, KHJIH, «ECHIH. .., TO...».

Pemarh TeKCTOBBIC 3a/1a4H, BKIIOYAIOIINC TOHITHS
JETMMOCTH, apUPMETHIECKAM CIIOCOOOM, UCTIOIB30BATh
nepedop BceX BO3MOXKHBIX BApUAHTOB.

MoneanpoBaTh X0 PEIICHUS 3a/1a4H C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOIULIBL.

IIpuBoauTH, pa30UpaTh, OIEHNBATH PA3JINIHBIC PEIICHUS,
3allMCHU PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnyecku oneHUBATH IMOTYICHHBIA pE3yJIbTaT, HAXOAHUTh
OIITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBHE YCIIOBHIO

HaFJ'ISII[HaH rcoMCTpH-.
Hp}IMBIe Ha IINIOCKOCTH

[lepneHauKyIApHBIE
IIPSIMBIE.
[lapannenpHbie
IIPsIMBIE.
Paccrosinue mexnay

Pacno3HaBaTh Ha yepTexkax, pUCYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHHUS JBYX IPSAMBIX.

N300paxaTs ¢ NOMOLIIBI0 YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATOM OyMare JBe NepeceKaronuecs
MpsIMBIE, ABE MapAJICIbHBIE MPSIMbIC, CTPOUTH MPIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH J10 MIPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPaTHOU CETKE

MEPIEHINKYJIIPHYIO TaHHOU.

IIpuBoauTH NPUMeEPHI IAPALIEIBHOCTH

Y NIEPIIECHIUKYIIAPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIrOJIBHUKAX IIEPIEHIUKYIISIPHbBIC

Y NapajuleIbHbIE CTOPOHBI.

MN300pamxaTs MHOTOYTOJIBHUKY C MTapajIeIbHBIMH,
NEPIECHINKYJIIPHBIMU CTOPOHAMM.

HaxoauTh paccTossHME MEXAY IBYMs TOYKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCTIOJIB3YsI HIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpalieHue apooei.
CpaBHeHne

U YIOPSAI0YMBaHUE
Tpo0ei.
JlecsiTuunblie 1poou
U METpUIeCKas
CUCTEMA Mep.
Apudmernueckue
EeHUCTBUSI

C OOBIKHOBCHHBIMH
U JICCATUIHBIMU
JTPOOSMHU.
OTHoIIEHHE.

CpaBHMBATBH U YHOPSII0YUBATH JIpOOU, BLIOMPATH CIIOCOD
CpaBHEHHUsI IPOOEH.

IIpeacraBasith necaTUYHbBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIE B BUJIE JCCATUYHBIX, HCMOJIbB30BATh
IKBUBAJIEHTHBIE MPeACTABJIEHHUA IPOOHBIX YHCE MPU UX
CpPaBHEHUH, MPU BBIYUCIICHUSIX.

Hcnonb3oBaTh JecaTUYHBIE 1pOOU MTPU MpeoOpa30BaHUU
BEJIMYMH B METPUYECKON CUCTEME MED.

BeinonHaTe apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH ¥ IECATHYHBIMU APOOSIMHU.

Bb1uncJiiTh 3HaUCHHS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOIHSATh
npeoOpa3oBaHus podei, BLIOMPATh CIOC00, MPUMEHATH
CBOICTBA apU(PMETUUECKUX JACUCTBUM IJIs1 palliOHATU3AIUH
BBIUMCJICHU .

CocTaBJATh OTHOIIEHUS U IPOMOPIIUU, HAXOAUTh
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Jlenenue B JaHHOM
OTHOIIICHUH.
Maciura0,
MIPOTHOPILIUSL.
[ToHsTHE IpOLIEHTA.
Beruncnenue
MPOIIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOLICHTY.

Penrenne T€KCTOBBIX
3aJ1ay, CoieprKaIux
JpOOM U MPOLIEHTHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTMHBI OKPYXHOCTH
K €€ THaMeTPy»

OTHOIIICHUE BEJIMUMH, JICJIUTh BEJIMUYUHY B JIAHHOM
OTHOLIEHHUH.

Haxoaurthb 3KCIIepUMEHTAJBHBIM IyT€M OTHOLIEHUE JITTUHBI
OKPYKHOCTH K €€ TUaMEeTpPy.

HNuTepnperupoBath MacmTad Kak OTHOIIICHUE BEJIMYNH,
HAXOAMTHb MaciITab MmjiaHa, KapThl U BRIYUCIIATH PACCTOSHUS,
UCIIOJIb3ys MacIlTal.

OO0BbACHATD, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHTY.

BoipaxkaTth nporeHTsl B Apo0SX U IpoOH B MPOIICHTAX,
OTHOIIICHUE JIBYX BEJIMYMH B MPOLICHTAX.

BbI4ucasTh IPOLICHT OT YKCIIA U YUCJIIO 0 €ro MPOIEHTY.
Oxkpyrasith ApoOU U MPOLICHTHI, HAXOAUTH MPUOIKEHUS
qucen.

Pemartsb 3a1a4m Ha 4acTH, IPOLIEHTHI, IPONOPLIUH,

Ha HAXOXKJICHHE IPoOH (TIPOIEHTA) OT BETUIMHBI U BETUINHBI
o ee podu (TIPOIeHTY), ApoOH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTh, pa3dupaThb, OEHUBATH PA3JINYHbBIC PELICHUS,
3aMMCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Baexath uHGOpMALNIO U3 TAOJIUIl U THArPaMM,
WHTEPIPETUPOBATH TAOJUIHBIC JAHHBIC, ONPEACIIATh
HauOoJbIIIee M HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harmsinnast reomerpusi.
Cummerpus

OceBas cumMeTpus.
LlenTpanbHas

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300paxkKaTh
OT PYKH, CTPOUTH C TIOMOUIbI0O HHCTPYMEHTOB (PUTYpy
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CUMMETpHUSL.
[locTpoenune
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUS».
CummeTtpust

B [IPOCTPAHCTBE

(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
OKPY>KHOCTb ), CHAMMETPUYHYIO TaHHOH OTHOCUTEIBHO
MIPSIMOM, TOUKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru a8e (GUrypbl, CAMMETPHYHBIC
OTHOCHUTEJIBHO MIPSIMOI; KOHCTPYHPOBATH F'€OMETPUUECKUE
KOH(UTypalu, UCTIOJIb3ys CBOWCTBO CHMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YYEHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEN, HCTIONb3Ys IKCIIEPUMEHT, HAOIIOACHUE,
MOJIEJTMPOBAHHUE.

O00CcHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKJICHUSI O CHMMETpHH (puryp

BoipakeHust ¢ OykBaMu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMATHYECKUX
BBIPAKCHU I

Y IPEIJI0KEHU M.
bykBeHHbIE
BBIPAXKCHUS

Y YHCIIOBBIE
ITOJICTAHOBKH.
bykBenHnblie
PaBEHCTBA,
HaXO0XJECHUE

Hcnoab3oBaTh OyKBbI 111 0003HAYSHUSI YHUCEIN, TTPU 3alIUCH
MaTeMaTUYeCKUX YTBEPKIACHUH, COCTABIISATh OYKBEHHbBIS
BBIPAYKEHUS 10 YCIOBUIO 3a/1a4U.

HccnenoBaTh HECTOXKHBIE YUCIOBBIE 3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIsl UX 3aIKCH.

BbIyMCIATH 4MCI0BOE 3HaUCHHE OYKBEHHOTO BHIPAYKEHUS
IIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh opMyJIbI: IEPUMETPA U ILTOIIATN
NPsIMOYTOJIbHUKA, KBAJPATa; IJIMHBI OKPYKHOCTH, TUIOIIA/IA
KpYyra; BBINOJHATH BHIYUCIEHHS 110 3TUM (popmyram.
CocTaBiasaTh ()OPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHUE; LIEHA,
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HEU3BECTHOT'O KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTEIBHOCTD, BpEMSsl, 00bEM
KOMIIOHEHTA. paOOoThI; BHITOIHATH BEIYMCIEHUS 110 3TUM (HOpMYyJIaM.
dopmyiibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apru(METUIECKOTO
JEUCTBUSA
Harisiiaas reomerpusi. 14 YeThIpexyroiabHuK, N300pakaTh Ha HETUHOBAHHOM U KJeTYaTo Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYT OJIbHUKOB. | YETBIPEXYI'OJBHUKHU C 3aJaHHBIMUA CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IapaJUIEIbHBIMU, IIEPIICHINKYJIAPHBIMH, PABHBIMHU

KBaJpaT: CBOMCTBA
CTOpOH, YTJIOB,
JTaroHaJIeH.
N3mepeHue yrios.
Buanl
TPEYrOJIbHUKOB.
[lepumetp
MHOTOYTOJIbHHKA.
[Tnomans Guryps.
DopMyJIbl
nepuMerpa

U TUIOLIA/IH
IPSIMOYTOJIbHUKA.
[TpubmmxenHoe

HN3MCPCHUC IIJIOIIa AN

dburyp.
[IpakTrueckas

CTOpPOHAMHU, MPSMBIMU YIIaMU | JIp., PABHOOEIPEHHBIN
TPEYT OJIbHUK.

IIpennarare u 00CyK1aTh CIIOCO0OBI, AJITOPUTMBI
IIOCTPOEHHS.

HccaenoBarh, NCNONIB3YS HKCIIEPUMEHT, HAOIIOCHHE,
MOJIEJIMPOBAHKE, CBOMCTBA NPSIMOYTOJIbHUKA, KBAPaTa,
pa3duBaTh Ha TPEYTOJILHUKH.

O00CHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSAMOYTOJIbHUKE, KBaJApaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS.

M3mepsaTh U CTPOUTH C TOMOLIBIO TPAHCIIOPTHPA YIJIbI,

B TOM YHCJIE€ B MHOT'OYTOJIbHUKE, CPABHMBATH YIJIbI;
PACIO3HABATDH OCTpPBIE, IIPSMBIE, TYNbIE, PA3BEPHYTHIEC YIJIbI.
PacnoznaBarh, H300paxaThb OCTPOYT OJIbHBIN,
MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIN, paBHOOEJIPEHHBIH,
PaBHOCTOPOHHMI TPEYTrOJIbHUKH.

Beruuciasitb N€pUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
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pabora «ILmomanp
KpyTra

MHOTOYTOJIbHHKA Pa30ueHNUEM Ha MPSIMOYTOJLHUKH,

Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUICCKHUE CTUHUIIBI
M3MEPEHUS JIJTUHBI U TIJIOMIATH.

Hcnosb3oBaTh NpUOIMKEHHOE U3MEPEHHe JTHH

U TUIONIA/ICH Ha KJIeTyaToi Oymare, mpuOImKeHHOE
W3MEpEeHNe JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lo1o)KuTEILHEIE
Y OTPULIATEIIbHBIE YUCTIA

40

[lenbie yncna.
Monaynb yncia,
reoMeTpuIecKast
UHTEpIpeTanus
MoOyJisl. UUCIIOBBIE
MIPOMEKYTKH.
ITomoxxureabHbIC

Y OTpHIIATEIIbHBIE
yucna. CpaBHEHUE
MTOJIOKUTENBHBIX

U OTPHUIIATEIIBHBIX
YHCel.
Apudmernueckue
JICUCTBUS

C MOJNOXKUTECILHBIMHU
U OTpULIATEIIbHBIMU
YHCJIaMU.

Pelienne TeKCTOBBIX
3a7a4

IIpuBOAMTH PUMeEPBI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTENBHBIX U OTPULIATENBHBIX YUCETL.

HN300paxarh 1ebie Yncia, MOJ0KUTEIbHBIC

Y OTPULIATENIbHBIE YMCIIA TOYKAMU Ha YUCJIOBOU MIPSMOW,
HCIOJIBb30BATh YHUCIIOBYIO NIPAMYIO JIJI1 CDABHEHUS YU CETL.
IIpuMeHATH NpaBuUJIa CPABHEHUS, YIIOPAAOYUBATD LICIIbIC
YHUCIIa; HAXOAMTh MO YJIb YUCIIA.

DopMyIMPOBATH PABWJIA BEIYMCIICHHS C MTOJOKUTEIIbHBIMU
Y OTPULIATEIIbHBIMU YUCIaMU, HAXOAUTH 3HAYEH U
YHCJIOBBIX BBIPAXKEHUM, COACPIKAIIUX JECUCTBUSA

C TIOJIOKUTENBHBIMU U OTPULIATEIIbHBIMUA YUCIIaMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHHUS

TUTs TIpeoOpa3oBaHMs CyMM W MPOU3BEICHUIN
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[IpencraBneHne JaHHBIX

[IpsmMoyroapHas
CHUCTEMa KOOpJHUHAT
Ha IIJIOCKOCTH.
KoopanHatsl Toukn
Ha IJIOCKOCTH,
adcrucca

Y OpMHATA.
CronbuaTtbie

1 KPYrOBbIC
JMarpamMmMel.
[IpakTnueckas

pabora «Iloctpoenue

Jarpamm».
Penienune TeKCTOBBIX
3a7a4, COJIep KaIlINX
JTaHHBIE,
MpeICTaBICHHBIC

B Ta0JIMIIaX

Y Ha Jarpammax

OO0BACHATH U MWJUTKOCTPUPOBATH MOHATHE TPSIMOYTOJIbHON
CHUCTEMBI KOOPAMHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 3aTAaHHBIM KOOPJAUMHATaAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurarh cTon0uaTbie U KPYroBbI€ TUArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
JIAarpaMMmBel.

HUcnonb3oBaTh HH(POPMALMIO, IPEICTABICHH YIO

B Ta0JMIax, Ha AUarpaMmax Jijisi pelieHus: TeKCTOBBIX 3a7a4
Y 33714 U3 PEATbHOMN KU3HU

Harnsinnas reometpus.
®durypsl B MpoCTPaHCTBE

[IpstMOyTroBHBIN
napajuieJenuIe]I,
KyO, pu3ma,
nupamuja, KOHyc,
UUJIUH]IP, 11ap

u cepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMUCHIBATH
NUpaMUy, IPU3MY, HWIKHAP, KOHYC, lIap, H300paaThb UX
OT PYKH, MOEJIHUPOBATH U3 OyMaru, riacTUINHA, IPOBOJIOKH
u Jp.

IIpuBoauTh NpuMepbI OOBEKTOB OKPYKAIOIIETO MUPA,
UMEOIINX (POPMbI HA3BAHHBIX TEJL.

Hcnoab30BaTh TEPMUHOIOTMIO: BEPILNHA, peOpO, TPaHb,
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MPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEpPTOK
MHOTOTPaHHUKOB,
UUJIMH]Ipa U KOHYCA.
[IpakTnueckas
pabora «Co3nanue
MoeJen
POCTPAHCTBEHHBIX
buryp».

ITonsiTHe 00OBEMa;
CAMHULIBI U3MEPEHUS
o0veMa. O0bemM

OCHOBaHHE, BBICOTA, PAANYC U AUAMETP, pa3BepTKa.
N3yuartp, CNob3ys IKCIIEPUMEHT, HaOI0IeHHIEe, N3MEpPEHHE,
MOJIEJIMPOBAaHKE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHbBIX TEJ, BHIABJIATH CXOACTBA

U Pa3IMYMs: MEXIYy TUPAMUION U IIPU3IMOM; MEXKITY
HWIMHIPOM, KOHYCOM U IIapOM.

PacnosHaBaTh pa3BepTKu Napaienenunena, Kyoa, mpu3Msl,
NUPaMHUJIbl, KOHYCA, IMJIUHAPA; KOHCTPYMPOBATH JIaHHBIE
TeNa U3 pa3BepTOK, CO3/1aBaTh UX MOJIEIH.

Co3naBath MoJeJIM MPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
IIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTH HA MOAeJSIX: ITUHBI peOep MHOTOTPAaHHHUKOB,
JTUaMETp Iapa.

IPSIMOYTOJILHOTO BoiBoguth ¢opmyiy o0bema npsMOYyrojabHOTo
napasuiesenumena, napasuieenumesa.
Ky0a, hopmyIsl Boruncasath no popmysam: 00beM NpSIMOYTOITHHOTO
o0Bbema napasuiesienumnena, Kyoa; uCroiab30BaTh €IMHUIIBI H3MEPEHUS
00beMa; BBIYMCIATH 00bEMBI TeJl, COCTABIECHHBIX U3 KyOOB,
napaijieNienuIe0B; pemaTh 3a4a4u C pealbHbIMU JaHHBIMU
[ToBTOpenue, o0o0IIEHHE, 20 [ToBTOpEHNHE BbIunc/siTh 3Ha4€HUS BBIPAXKEHHI, COAEPHKAIINX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUHN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011IcHHE

HaTypaJIbHBIC, 1IEJIbIE, TOJIOKUTEIBHBIC U OTPUIIATEIbHBIC
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC POOH, BHITIOJIHSITh
npeoOpa3oBaHUs YUCEI U BRIPAXKCHUH.

Bpi0upatb cnocod cpaBHEHUS YUCENl, BHIYUCICHUH,

38



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

U CUCTEMATHU3alU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETUUECKUX IEUCTBUM

JUISL pallMOHAJIM3ALIUM BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA IS PELICHUS 3a/1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTs 3a1aumn pasHbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CIOCOOBI PEILICHUS 3aJa4H.

OcyuiecTB/IsITh CAMOKOHTP 0JIb BBITIOJHSIEMBIX I€CTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BIYUCICHUM

OBLIEE KOJIMYECTBO
YACOB IIO IIPOTPAMME

170
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«AJI'EBPA» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

AnreOpa siBIsIETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTI'O 00IIEro oO0pa3oBaHMS:
oHa oOecleynBaeT M3YYCHHE IPYruX IUCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK
Y TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl IPOAOJKEHUSI 00pa30BaHUs
U B TOBCEIHEBHON >XW3HU. Pa3BuThe y oOydaroImMXcsd HAay4YHBIX MPEACTABICHUM
O TMPOUMCXOXKJICHUH M CYIIHOCTH alreOpandecKkux aOCTpakIuii, Croco0e OTpaKeHUs
MaTE€MaTUYeCKOM HayKOW SBJICHHH M MPOIECCOB B MPHUPOAE M OOIIECTBE, POJIU
MaTEeMaTUYeCKOro MOJAEIMPOBaHUSI B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOTO MHPOBO33PCHUSI M KA4YEeCTB MBIINUICHHS, HEOOXOIMMBIX
JUTsl afianTallii B COBpEMEHHOM LIM(PpoBOM ob1iecTBe. M3ydeHnue anredpsl ooecrneunBaeT
pa3BUTHE yMEHHS HaOJII0JaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEUCTBUS UM BbBIBOJBI, (QopMyIupoBaTh yTBepkaeHHs. (OcBoeHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS O0YJaroUIuXcsi: OHU HCIOJb3YIOT
JNEyKTUBHBIE W HWHAYKTUBHBIE PACCYKIECHHS, O0O0OOIIEHHE U KOHKPETHU3ALUIO,
abctparupoBanue u anaoruto. O0ydueHue anredpe npenoaaraeT 3Ha4uTeIbHbI 00beM
CaMOCTOSITEJIbHOU JI€ATEIbHOCTH O0YYaIOIIUXCsl, IOITOMY CaMOCTOATEIbHOE pEIIeHUE
3aJa4 SBJSIETCS pealin3alen 1eaTeTbHOCTHOrO MPUHILINUIA 00yYEHHUS.

B crpykrype mporpammbl ydeOHOTo Kypca «Anredpa» ajisi OCHOBHOTO OOIIETro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yucna v BBIYUCIEHU, «AJre0pandecKkue BIpakeHUs», «Y paBHEHUSI U HEPABEHCTBA,
«Dynkuum». Kaxmas w3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHHUM pPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YYEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHUSIMU.
B xoze u3yuenus yuyeOHOro Kypca o0y4yaromuMcest TPUXOAUTCS JIOTUYECKH PACCYXKIATh,
UCIIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHbIA SI3bIK. B CBA3M ¢ 3TUM B mporpammy
yu4e0HOT0 Kypca «AJredpa» BKIIIOUEHBI HEKOTOPHIC OCHOBBI JIOTHUKH, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3lieflax MaTeMaTH4yecKoro oOpa3oBaHUsS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYy4YalIUMHUCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYE€CKOro  SI3bIKA.
ConepkatebHOM U CTPYKTYPHOU OCOOEHHOCTBIO Y4EOHOTO Kypca « ANredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHAn «Huclia U BBIYUCICHUS» CIIY’)KUT OCHOBOM U TAJIbHEHILIETO
U3YYEHUS MATEMAaTHKH, CIHOCOOCTBYET pa3BUTHUIO Yy OOYYaAIOIIMXCSA JIOTUYECKOIO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS ~ QJITOPUTMAMH, a TaKXKe
NPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX Jisi MOBCEIHEBHON >KHU3HHU.
Pa3BuTue MOHATHS O YMCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsSI CBS3aHO
C palMOHAJIBHBIMU W HUPPANHUOHATHHBIMH YHCIIaMH, (POPMUPOBAHHEM IPEICTABICHUN
O JEHCTBUTEIBHOM YHCIIC. 3aBEpPUICHUE OCBOEHUS YHCIOBOM JIMHUM OTHECEHO
K cpeHeMy 00111eMy o0pa30BaHUIO.
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Conepkanue JBYX anreOpamyeckux JIMHUN — «AJreOpanyecKue BbIPaXKCHUSD
U «YpaBHEHHMs] M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYarOIIMXCS
MaTeMaTU4YeCKOro arnmapara, HeoOX0IUMOTro JJIsl pEIICHUS 3a/1a4 MaTeMaTUKU, CMEXKHBIX
NPEIMETOB U MPaKTUKO-OPHUEHTHPOBAaHHBIX 3adad. Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl y4€OHBIN MaTepuall TPYNIUPYETCS BOKPYT PAlMOHATBHBIX BBIPAKECHHM.
AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATHKHA KakK s3bIKa JJI TOCTPOCHUS
MaTeMaTUYECKUX MOJIENIEH, ONUCaHUs IPOLIECCOB U SIBJIEHUI peanbHOro Mupa. B 3amaun
o0ydeHust anredpe BXOAT TaKKe JaIbHEHIIee pa3BUTHE aJITOPUTMUYECKOTO MBIITUICHHUSI,
HEOOXOJIMMOT0, B YAaCTHOCTH, JJII OCBOCHHUS Kypca HWH(GOPMATHKUA, W OBJAJCHHUE
HaBbIKAMM  JICIYKTUBHBIX paccyxnaeHuil. IlpeoOpazoBanue CUMBONBHBIX (HOpM
CIOCOOCTBYET  Pa3BUTHIO  BOOOpaKEHMs, CHOCOOHOCTEH K  MaTeMaTH4eCKOMY
TBOPYECTBY.

Copepxanue (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJIEHO Ha IMOJIy4eHHE
OOy4aroUIMMUCS 3HaHUM O (QYHKIMSIX Kak BaKHEHIIeH MaTeMaTHU4ecKoll MOopenu
JUIA OMHUCAHMSI M HMCCIENOBaHUS Pa3HOOOpA3HBIX MPOIECCOB M SIBJICHUW B MPHUPOJE
u obmectBe. M3yuenne Marepuana CriocOOCTBYET Pa3BUTHIO Yy OOYUYAIOIIMUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIBLHBIE CPEJCTBA SI3bIKa MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, Ipaduueckre, BHOCUT BKJIa] B (POPMHUPOBAHUE MIPEACTABICHUN O pOIH
MAaT€MaTUKH B PA3BUTHU LIUBWIN3ALUH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax mM3y4aeTrcsi yueOHbIN Kypc «Auredpay,
KOTOpBIM  BKJIIOYAET CJIEAYIOIIME OCHOBHBIE paszaenbl couepkanus: «Yucna
U BBIUUCICHUN», «ANreOpanyecKkue BBIPAKCHUS», «YPaBHEHHUS U HEPABEHCTBAY,
«DyHKIIUN.

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJIsi HM3Y4YEHHUS Yy4eOHOro Kypca
«Anrebpa», — 306 4gacoB: B 7 kimacce — 102 gaca (3 gaca B Heneno), B 8§ Kiacce —
102 gaca (3 yaca B Hezenmo), B 9 kinacce — 102 gaca (3 yaca B HEZIEIIO).

COJEPXAHUE OBYUYEHUA

7 KJIACC
YucJia 1 BBIYUCJIEHUS

JIpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0]T OT OAHOM (PopMBI 3amucu apodeit
K apyrou. [loHsiTHE palMOHAIBHOIO 4YHWCIIA, 3alUCh, CPABHEHUE, YINOPAIOYNBAHUE
palMoHAIbHBIX YHceld. ApudMeTHUYeCKHe ACHCTBUS C PAIlMOHAIBHBIMU YHCIAMH.
Pemenne 3ana4 u3 peaabHOM MPAaKTUKW HA YacTH, Ha APOOH.

CreneHb C HaTypaJbHBIM [OKa3aTelieM: OMNpEACJICHUE, MpeoOdpa3oBaHUe
BBIDOKCHUH Ha OCHOBE OIPECICHUS, 3alKuCh OONbIIMX 4Yuced. IIpomeHThl, 3amuch
MPOIICHTOB B BHJAC JpoOM W JpoOM B BHUIE NPOIECHTOB. TpH OCHOBHBIC 3a7aqyu
Ha MPOLICHTHI, PEIICHUE 3a1a4 U3 PEaIbHOW MPAKTUKH.

[IpyuMeHeHnEe NMPU3HAKOB JICIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIW HATYpaJIbHBIX
YHCcell.

PeasibHbIC 3aBUCUMOCTH, B TOM YHCIIE MpsAMasi U 00paTHasi TPOMOPIMOHATBLHOCTH.
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Anredpanyeckue BbIpasKeHHUsI

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUS C TMEpeMEeHHOW. JlomycTumble
3Ha4YEHUs NepeMeHHBIX. [IpencraBieHUe 3aBUCUMOCTH MEXIY BEIWYMHAMU B BHUJE
dopmynsl. Beruucnenuss no ¢opmynam. IlpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUU,
TOXXJICCTBEHHO PaBHBIC BhIPAXKECHUS, ITpaBuiia IpeoOpa3oBaHus CYMM M MPOU3BEICHUH,
MpaBujia PACKPHITHS CKOOOK M IIPUBEJICHUS TI0IO0OHBIX ClIaraeMbIX.

CBolCTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEIEM.

Opuouniensl ® MHorouwieHsl. CreneHbr MHorousneHa. Cro)keHuWe, BBIUMTAHUE,
YMHOXXEHUE MHOrowieHOB. DOpMysbl COKPAIIEHHOTO YMHOXKEHHUS: KBAJIpaT CYMMBI
U KBaapar pa3HocTH. dopMmysna pa3HOCTH KBaJpaToB. Pa3znokeHre MHOrO4JICHOB
Ha MHOKHTEIIH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHHs, TpaBujia MpeoOpa3oBaHUS  ypaBHEHHUS,
PaBHOCWJIBHOCTb YPABHEHUM.

JIuneliHOe ypaBHEHUE C OJHOM IIEPEMEHHOM, YU CIIO KOPHEUN JIMHEWHOTO YPABHEHMUS,
pellleHHe JMHEHHbIX YypaBHeHUW. COCTaBJIEHHE YPAaBHEHHH IO YCJIOBHIO 33Ja4H.
Pemenue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHH.

JluneitHoe ypaBHEHHE C JBYMsl NepeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YPaBHEHUH ¢ JBYMs IIEpEMEHHbIMU. PellleHne cucreM ypaBHEHH cliocoO0M
IIOACTaHOBKHU. [Iprmepsl perieHns TEKCTOBBIX 3a71a4 ¢ IIOMOLIBI0O CUCTEM YPABHEHUN.

DOyHKUNH

Koopnnnara Toukn Ha npsamoii. UucIIoBbIE MPOMEXYTKH. PaccTosHnE MEX Y IBYMS
TOYKaMH KOOPJAWHATHOU MPSAMOM.

[IpssmoyronbHas cuctema koopauHaT, ocu OX u Oy. Abcurcca u oparHATa TOUYKH
Ha KOOpPAMHATHOM miiockocTH. [Ipumepsl rpadukoB, 3amaHHblx Qopmynamu. UrteHue
rpadukoB peanbHbIX 3aBUucuMocTeil. [lonstue pynkuuu. I'paduk Qynkunu. CoiicTBa
bynkuuit. Jluneitnas ynkmus, ee rpaduk. 'padux bynkuuu y = |x|. ['paduyeckoe
pELIeHUE TMHENHBIX YPABHEHUM U CUCTEM JINHEVMHBIX YPaBHEHUM.

8 KIIACC
Yucia ¥ BHIYUCTIECHUS

KBanparnsiii kopens u3 uncia. [lonstue o0 uppanroHaibHOM yucie. JlecaTnaHbie
NPUOIMKEHUST UPpAllMOHANIbHBIX 4uces. CBoicTBa apu(METHYECKUX KBaJAPATHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAKEHUN U BHIYMCICHUSIM.
JIeCTBUTEIIBHBIC YHUCIIA.

CreneHb ¢ 1EJbIM MOKa3aTeaeM U ee cBorcTBa. CTaHAapTHAS 3alIUCh YHUCIIA.

AJureOpauvecKkue BbIpasKeHUs!
KBanpaTHbIii TpexuiieH, pa3iokKeHnue KBJIPATHOTO TPEXWIeHA Ha MHOKHUTEIH.
AnrebGpandeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit npoou. CioxeHue,
BBIYUTAHNE, YMHOKEHHE, JICJICHUE alredpandeckux Apooeii. ParoHanbHble BRIpaKCHUS
U UX npeoOpa3zoBaHuE.
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YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMyia KOpHEW KBaApaTHOTO ypaBHEHHs. Teopema
Buera. Peuienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. lIpocrenmue
JIpOOHO-pallMOHAIbHBIE YPAaBHEHUSI.

I'padpuueckass uHTEpHpeTalysl ypaBHEHUH C JBYMS MNEPEMEHHBIMHU M CHUCTEM
JIMHEWHBIX YPaBHEHUM C IByMsI IEpeMEeHHBIMU. [[prMepbI penieHnst CHCTEM HEJTMHEUHBIX
YPaBHEHUH C IBYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alnredpandeckiuM CriocoOOM.

HUucnoBble HEpaBEHCTBA W HMX CBOWCTBA. HepaBEeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OMHOW NepeMeHHOM. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

DyHKIMHA

[Tonsitue dynkuuu. OOnacTh onpeAesieHus U MHOXKECTBO 3HAUYEHMHM (YHKIUU.
CrnocoOsI 3a1anus () yHKIHM.

['paduk Ppynkuuu. Urenue cBoicTB QpyHKIMU 110 ee Tpaduky. [Ipumeps rpadukoB
GYHKIUNA, OTpaXxaroluX peajbHbIe MPOIECCHI.

@OyHKUNH, ONUCHIBAIOLIUE MIPSIMYIO U O0PATHYIO MPONOPLMOHATbHBIE 3aBUCUMOCTH,
ux rpadpuxu. Oynxmun y = X%,y = %%, y =Vx, y=|x|. I'paduueckoe perenne ypaBHeHMi
Y CUCTEM ypaBHEHUH.

9 KJIACC
YucJa 1 BLIYMCTIEHUS

ParnmonanpHble YHClla, WppalMOHAILHBIC YHCIA, KOHEYHBIE M OCCKOHCUYHBIC
JeCATUYHBIC IpoOr. MHOXKECTBO JNEMUCTBUTEIBHBIX YHCEN, IEUCTBUTEIbHBIC YHCa KaK
OCCKOHEYHbIE JeCATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JIEMCTBUTEIBHBIX YUCET U KOOPJIMHATHOW MPSIMOM.

CpaBHeHE IEHCTBUTEIIBHBIX YU CEIT, apH(PMETUICCKIE ICHCTBHS C ISHCTBUTEITBHBIMHU
YHCIaMH.

Pazmepel  00BEKTOB  OKpyKalolero Mupa, JUIMTEIBHOCTh  IPOIIECCOB
B OKPYKaIOIIEM MHUPE.

[TpubmmxeHHOE 3HAYEHHWE BEIWYWHBI, TOYHOCTh NpHOIMKeHHs. OKpyrieHue
yucel. [Ipuknika v oueHkKa pe3ynbTaTOB BEIYUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneliHOe ypaBHeHHUeE. Penenue ypaBHEHUN, CBOIAIINXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHust ypaBHEHHH TPETbEW W UYETBEPTOM
CTENEHEN Pa3JIOKEHUEM Ha MHOKUTEIH.

Pemienne npoOHO-palmoHaIbHBIX ypaBHEHUM. PelleHne TEKCTOBBIX —3ajad
are0panyecKuM METOI0M.
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VYpaBHeHHE C JABYMs TepeMEHHbBIMH W ero rpaduk. Pemienue cucreM IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU. PellleHre cucTeM AByX ypaBHEHUN, OTHO
U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEpHpeTanus
CHUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alnredpandeckium CriocoOoOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IIEpEMEHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHON mepeMeHHon. KBanpaTHsie HepaBeHCTBa. | padmueckas
WHTEpIIpETALMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanparununas ¢pyakuus, ee rpaduk u cBoricta. [lapaGoma, KOOpIUHATHI BEPIIHHBI
napa0doJibl, 0OCb CAMMETPUHU MapadoJIbl.

I'paduku dyukuii: y = kx, y= kx+b, y = S, y=x%y=+x y=|x|]
U UX CBOMCTBA.

YucJioBbIe OCTEA0BATEIbHOCTH U NPOrPeccum

[loHsiTHE YHMCITOBOM  MOCJHENOBATEIBHOCTH. 3aJaHUE  IOCJEI0BATEIbHOCTH
pEKyppeHTHOM GpopMynoi U popmysoil N-ro wieHa.

Apudmernueckas U reoMerpuueckas nporpeccund. @dopmynbl N-ro  uieHa
apu(pMETHYECKO U T€OMETPUYECKON IPOrPECCUid, CYMMBI IIEPBBIX N YJIEHOB.

N300paxkeHre 4ieHOB apu(pMETUYECKON U re€OMETPUUYECKON MPOrpeccuii TouKaMu
Ha KOOPJAWHATHOM TIJIOCKOCTU. JIMHEHHBIH M SKCHOHEHUMaNbHBIA pocT. CloXXHBIE
ITPOLICHTBHI.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS TMPOTPaMMBl yueOHOro Kypca «Aunredpay
K KOHIly oOyueHusi B 7 KJjacce.

Yuciaa 1 BbIYMCICHUS

BbInonHATh, coueTast yCTHbIE U MUCbMEHHBIE IIPUEMBI, apu(pMeTHUeCKUe AeUCTBUS
C pallOHAJIBHBIMH YHCIIaAMU.

HaxoauTe 3Ha4eHUs! YHUCIOBBIX BBIPAKEHUI, TPUMEHATH pa3HOOOpa3HbIE CIIOCOObI
Y NIPUEMBI BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHUM, COAEPKAIINX OOBIKHOBEHHbBIE
U JIECATUYHBIC IPOOH.

[lepexoguTs OT OnHOM (OPMBI 3alKUCH YUCEN K JApyroil (mpeoOpa3oBbIBATH
JECSTUUHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTU
B OECKOHEUHYIO JICCATUYHYIO TPOOH).

CpaBHUBATh U YNOPAIOUYUBATH PALIMOHATILHBIE YKCTIA.

OKpyriTh 4ucna.

BpINOnHATE NPUKUIAKY M OLIEHKY pe3ysbTaTa BBIYMCIICHUM, OLCHKY 3HAYCHUHN
YHUCJIOBBIX BbIpaXKEHU. BBINOMHATE JEHUCTBUS CO CTEMEHSAMH C HaTypaJbHBIMU
MIOKAa3aTEIISIMH.
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[TpuMeEHSTh TPHU3HAKHA JCIMMOCTH, PA3JIOKEHHE Ha MHOXHTEIH HATypalbHBIX
YHUCEIL.

PemaTte mpakTHKO-OPUECHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHHUEM BEIMYUHH,
PONOPIMOHATIBHOCTRIO  BEJIMYWH, MPOIEHTAMH, HWHTCPIPETHPOBATh PE3YJIbTaThl
pEIIIeHHs 33J1a4 C YYETOM OIpaHWYCHUM, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
OOBEKTOB.

AureOpanvecKkue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO W CHUMBOJIMKY, MPUMEHSATH €€
B IIpOIIECCE€ OCBOCHHUS yueOHOro MaTepuaa.

Haxomuth 3HaueHus OyKBEHHBIX BBIPOKEHUN TpU 3aJaHHBIX 3HAYCHUSIX
IIEPEMCHHBIX.

BoimonHsaTe mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHHEM
NOJOOHBIX CJIaraeéMbIX, PACKPBHITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHE OJHOYWIEHA HA MHOI'OYJIEH U MHOTOYJICHA Ha MHOT'OYJIEH,
IPUMEHATH (POPMYIIBI KBaApaTa CyMMBI M KBajipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIoKEHHE MHOTOYWJIEHOB Ha MHOYKUTEIH C TOMOIIbIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, HpPUMEHEHUs (opMmyi
COKPALIEHHOTO YMHOXEHHUS.

[IpumensaTh npeoOpa3oBaHMsI MHOTOWIEHOB [JIsl PEIICHHs] pPa3IM4YHbIX 3a7ad
U3 MAaTEMAaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTEMEHEM C  HATYpaIbHBIMM  IOKAa3aTEISIMHU
JUIS1 TpeoOpa30BaHus BhIPAXKEHUM.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTp nuHeliHbIE ypaBHEHHS C OTHON EPEMEHHOM, MPUMEHSIS PABUJIA ITIEpexoaa
OT MCXOAHOTO YPaBHEHHMS K PaBHOCUIBLHOMY eMy. [IpoBepATh, ABISIETCA UM YHUCIIO
KOPHEM YPAaBHEHHSI.

[IpumensTy Tpaduueckre METOAbl MPU PEIICHUH JIUHEWHBIX yYpaBHEHUH U HX
CUCTEM.

[TonOupaTh npUMepsl Map YKUCEN, SIBISIOUUXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS
C ABYMS [IEPEMEHHBIMM.

Ctpoutb B KOOPJIMHATHOM IUIOCKOCTH TpadUK JIMHEWHOrO YpaBHEHHUS C JBYMS
NEePEMEHHBIMH, MOIb3YICh T'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHHUS.

Pemrars cuctembl IByX JIMHEWHBIX YPABHEHHUM C IBYMs IEPEMEHHBIMU, B TOM YHCIIE
rpadUyecKH.

CocTaBnsaTe M pemarh JJMHEWHOE YPAaBHEHNUE WM CUCTEMY JIMHEMHBIX ypaBHEHUN
[0 YCIIOBHUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H
MOJIy4YEHHBIN pe3yJIbTarT.

DyHKIMHA
N300pakaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM

KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBAIbl, 3alUCHIBATh YHCIIOBBIE IPOMEKYTKH
Ha areOpanyecKkoM SI3bIKE.
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OTmeuath B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATAM, CTPOUTH
rpaduku MMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUM Y = |x|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIMM W3BECTHBIE 3aBUCUMOCTU MEXy BETUUMHAMMU:
CKOpPOCTb, BpEMs, pacCcTOsSHUE, LI€Ha, KOJUYECTBO, CTOMMOCTb, IMPOU3BOAUTEIHHOCTD,
BpeMmsi, 00beM pabOThI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYCHHUIO €€ apTyMEHTa.

[Tonumate rTpaduyeckuii crnocod TMpeACTaBICHUS W aHaiIM3a WHOOpMaI,
U3BJICKaTh M HWHTEPIPETUPOBATh WHGOPMAIUIO U3 TpaHUKOB peabHBIX IMPOLIECCOB
Y 3aBUCUMOCTEH.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce.

Yuciia 1 BBIYUCTCHUS

Hcnonb30BaTh HaYanbHBIE MPEICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YUCEI
JJIS CPaBHEHHUS, OKPYTJEHUS M BBIYUCICHUN, H300pa)kaTh JCUCTBUTEIbHBIE YHUCIA
TOYKaMU Ha KOOPJIUHATHOMN MPSIMOU.

[IpumeHsATh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWTh
KBaJpaTHbIE KOPHU, HCHONB3ys MpPU HEOOXOAUMOCTH KaJbKYJIATOP, BBIMOJIHSIThH
npeoOpa3oBaHus BbIPAXKEHUN, COACPKAIIUX KBaJApPAaTHbIC KOPHU, HCIOJIL3Yys CBOMCTBA
KOpHEM.

Hcnonb3oBaTh 3amMCcH OOJBIITNX M MAJIBIX YUCEN C TOMOIIBIO AECATUYHBIX ApOoOeit
u crernenei uncna 10.

AJiredpanveckue BbIPaKeHHUS

[IpuMeHSTh MOHATHE CTENEHU C EJIBIM MTOKA3aTeIeM, BBITIOIHATH MpeoOpa3oBaHUs
BBIPOKEHUH, CONEPKALIMX CTEIEHH C LIEJBIM IT0KA3aTEIIEM.

BBINONMHATE  TOXKAECTBEHHBIE IPEoOpa3OBaHMsl PALMOHAIBHBIX  BBIPAXKEHUI
Ha OCHOBE MPaBWJI JCHCTBUI HaJl MHOTOYWICHAMU U aJlreOpaniyecKuMH IPOOsSMU.

PacknaapiBaTh KBagpaTHBIM TPEXUYJIEH HA MHOKUTEIH.

[IpumeHsaTh npeoOpa3zoBaHMsl BBIPAKEHUN Ui pPELICHUs pPa3IMYHBbIX 3ajad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemware JsMHENHBIC, KBaJApaTHbIC YpPAaBHEHUS W PALMOHAIBHBIE YPAaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C JBYMs IIEPEMEHHBIMH.

[IpoBoauTE mMpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHHH, B TOM
qycle C NpPUMEHEHHEM TIpaduyecKuX NpeJCTaBlIeHUN (yCTaHABIUBaTh, HMMEET JIU
ypaBHEHUE WIN CUCTEMA YPaBHEHUN pellIeHUs], €CJIM UMEET, TO CKOJIbKO, U MpOoYee).

[lepexoauTs OT ciOBECHOW (POPMYJIMPOBKU 33/aUd K €€ anredpandyeckod MOIenu
C TOMOILIBK COCTAaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YPABHEHHWH, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J1a4y MMOJTYyYECHHBIA PE3YJIIbTAT.
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HpI/IMCH}ITB CBOMCTBA YMCJIOBBIX HCPABCHCTB JII CPAaBHCHHA, OLICHKH, PCIIATH
JINHCHHBIC HCPABCHCTBA C OI[HOﬁ HepeMeHHOﬁ Hn HUX CHUCTCMBbI, JaBaTb rpa(bﬂqea(y}o
HIUIIOCTPAIUIO MHOKCCTBA pCHIGHI/Iﬁ HCPABCHCTBA, CUCTCMbI HCPABCHCTB.

DOyHKIMHA

[lonnmath W WCMONB30BaTh (DYHKIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJINYECKHE OO0O3HAYEHHUSA), OINpeneNsiTh 3HadyeHue (YHKIUU [0 3HAUYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA (DYHKIIMH 110 €€ TpaduKy.

Ctpoutsb rpaduku dJeMEHTAPHBIX (PYHKITUN BUJIA:

k . .
y=-=,y= x2% y= x3,y = Vx, y = |x|, onuceBaTh CBONCTBA YHUCIOBOI (YHKIIUH
X

1o ee rpaduky.

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS MPOTpaMMBl Y4eOHOrOo Kypca K KOHITY
oOydeHus B 9 kiacce.

YucJia 1 BBIYMCTIEHUS

CpaBHUBATH U yOPAIOYUBATH PAIMOHATILHBIE U UPPAIIMOHAJIBHBIE YUCTIA.

Beimonusate apudmernyeckue ACUCTBUS C PAMOHAIBHBIMU YHCIAMU, COYETas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHCJIaMU.

Haxonuth 3HaueHUMs1 CTENEHEW C UEIbIMU IOKA3aTeIIMUA W KOPHEW, BBIYMCISITH
3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyrasitb ~ JEUCTBUTENBHBIC UYMCJA, BBINOJHATH MNPUKUIKY  pe3yJibTaTra
BBIUMCJIEHU M, OLICHKY YUCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs] M HEPABEHCTBA

Pemars nuHelHBIE M KBAaJpaTHBIE YPaBHEHHWs, YPABHEHMS, CBOISIIMECH K HUM,
npocTeliue IpoOHO-palioHaIbHbIE YPaBHEHUS.

Pemrars cuctembl IByX JIMHEMHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMUA U CUCTEMBI
JIBYX YPaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SABIIIETCS JTUHENHBIM.

Pemarp TekcTOBBIE 3a/1auM areOpanyecKuM CIIOCOOOM C MOMOUIBIO COCTABICHUS
YPaBHEHHUS WIM CUCTEMBI ABYX YPABHEHHU C IBYMs [IEPEMEHHBIMMU.

IIpoBoaAUTE MpOCTEHIINE UCCIEAOBAaHUS YPAaBHEHUN U CUCTEM YPABHEHMH, B TOM
qycie C NPUMEHEHHEM TIpaduuecKuX NpeACTaBleHUI (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WIN CUCTEMA YPaBHEHUHN pELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

Pemarp nuHeliHbIE HEpAaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, U300paXKaTh peIlICHUE
HEPaBEHCTB HAa YUCJIOBOW MPSIMOM, 3alIMCBIBATH PELICHUE C IIOMOILBIO CUMBOJIOB.

Pemars cucreMsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh PEUICHUE CHCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSIMOM, 3aIIUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTe HEpaBEHCTBA IIPU PELLICHUU PA3JIMYHbIX 3a/1a4.
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DyHKIMHA

PacniozHaBath (QyHKUMKM H3y4yeHHBIX BHIOB. [loka3bpiBaTh CXEMaTHYECKH
pacroyiokeHne Ha KOOPAWHATHOW IUIOCKOCTH TpadukoB (yHkumii Buma: y = kx,
y=kx+b, y= S, y=ax?+bx+c, y= x3, y=+x, y=|x| B 3aBucumoctu
OT 3HaYE€HUU KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUIA.

Crpoutrb u u300paxarb CXEMaTHYECKHM TpapuKd KBaIpPaTUYHBIX (PYHKIUH,
OIMCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIMN MO UX TpaPuKaM.

PacnioznaBate kBagpaTuuHyro GyHKIHIO 10 (opmyse, TPUBOAUTH MPUMEPHI
KBaIpaTUIHBIX QYHKIIUN U3 peaTbHOU KU3HH, PU3NKH, TECOMETPHUHU.

YucioBbIe MOCTEA0BATEIbHOCTH H IIPOrPeccum

Pacno3naBarh apuMeTHUECKYI0 U T€OMETPHUYECKYIO IPOTPECCUU IPHU Pa3HbIX
CIoco0ax 3aaHusl.

BbINOTHATH BBIYUCIEHUS C UCHIOIB30BaHUEM (POPMYI N-TO UjieHa aprupMETHIECKON
Y TEOMETPUYECKON ITPOrPECCUI, CYMMBI ITEPBBIX N YJICHOB.

N300pakath 4ieHbl MOCIE0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOM MIIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMHU IOCIEAOBATEIBLHOCTSIMH, B TOM YHCIIE
3aJ]a4uM U3 peasibHOM KU3HHU (C UCTIOIb30BAHUEM KAJIBKYISATOPA, HUPPOBBIX TEXHOJIOTHIA).

48



denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaunmenoBanue paznena |KonmnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHUE
Yucia 1 BEIYUCIICHUS. 25 Ilousitue CucreMaTu3upoBaTh U 000ralmaTb 3HAHUS
PanuonanpHBIE YKCIa PaIMOHAIILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YHIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
TEWCTBUS Ipy HEOOXOAMMOCTH JCCATUYHBIC IPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciamu. CpaBHEHHE,
YIOOPSI0YMBAHUE
palMoHaIbHBIX YHCET.
CreneHp

C HaTypaJIbHbIM
MMOKAa3aTeJIEM.
Penienne ocHOBHBIX
3aja4 Ha ApooH,
MIPOLICHTHI

W3 pealbHOM
IPaKTUKHU.

[Ipu3Haku 1eIuMOCTH,
Pa3JIOKEHUS

Ha MHOKHUTEJIN
HaTypaJbHBIX YHCET.
Peanbuble

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpyuMeHATH pa3HOOOpa3HbIEe CIIOCOOBI M MPHEMBbI
BbIYHCJICHUS 3HAYECHUH IPOOHBIX BbIPAKEHUH,
cojiepKainiux OObIKHOBEHHBIE U JECATUYHBIE JPOOU:
3aMEHATh IPU HEOOXOIUMOCTH JACCATUUHYIO JTPOOb
OOBIKHOBEHHOHN U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpaXeHUE K popme, Hanbosee yaoOHOM i BRIYUCIICHUH,
IPeoOpa30BBIBATH APOOHBIE BEIPAKEHUS HA YMHOXKCHHE

U JICNIEHNE JECATUIHBIX APOOeH K JEUCTBUSAM C IEIBIMU
YUCTIAMU.

IIpuBoauTH YKCI0BbIE M OYKBEHHbIC IPUMEPbI CTETICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSS 3HAUCHHUSI
OCHOBAHUS CTETNEHU U MOKA3aTeNsl CTEIIEHHU, HAaXOAUTh
3HAYCHHUs CTeneHel Buaa " (a — moboe paroHaIbHOES
YHUCJI0, N — HATypaJbHOE YUCIIO).

IloHuMATB CMBICI 3aMUCH OOJIBIITUX YUCEIT C IOMOIIBIO
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3aBucuMocTu. [Ipsamas
1 oOpaTHas
MPONOPIUOHATILHOCTH

JNECATUYHBIX ApoOeit u creneneit uncna 10, npuMeHsTh UX
B PCATBHBIX CUTYaIIHIX.

IIpuMeHsITH NIPU3HAKK ICTMMOCTH, PA3JIOKESHUS Ha
MHOXHUTETN HATypaJbHBIX YHCEIL.

Pemartp 3aa4u Ha 9aCTH, IPOLICHTHI, IIPOIIOPITUH,

Ha HaXxOXKJIeHUE ApoOU (TIPOIIEHTA) OT BEJIMYMHBI U
BEJIMYUHEI IO €€ ApoOu (TIPOIIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTABJISIET OJ{HA BEJIMUMHA OT JIPYTOil.
IIpuBoauTH, pa30UpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aMUCH PEIICHUN TEKCTOBBIX 3a/1au.

Pacno3HaBaTh ¥ 00bSICHATD, ONUPASICh HA ONPE/ICIICHMUS,
IPsIMO TIPOTIOPIIMOHATBLHBIE U 00PAaTHO MPONOPIIUOHAIILHBIC
3aBUCHUMOCTH MEXK/y BEIMYNHAMHA, PUBOAUTH NPUMeEPbI
ITUX 3aBUCUMOCTEH M3 peallbHOr0 MUpa, U3 JIPYrux yueOHBIX
MPEIMETOB.

Pemath IpakTHKO-OpPHEHTHPOBAHHBIC 3a]]a4l Ha JIPOOH,
MPOIEHTHI, MPSMYIO U 00paTHYIO TPOMOPIIMOHATIFHOCTH,
IPOTIOPITAN

AJnreOpandeckue
BBIPKCHHUSI

27

bykBeHHbIE
BBIPAKCHHUS.
IlepemeHnHsbIe.
JlonmycTrmMbie
3HAYEHUS
IIEPEMEHHBIX.
DOopMyIIbL.
[IpeobpazoBanue

OBJaaneTb anredpandyecKkoil TEPMUHOIOTHENH U CUMBOJIMKOM,
NPUMEHSITh €€ B IIPOIECCE OCBOCHUS y4EOHOr0 MaTepuara.
Haxoauthb 3HaueHUs! O yKBEHHBIX BBIPAXKEHUN MPU 3aJaHHBIX
3HAQUYEHUSAX OYKB; BBITIOJHATH BBIUUCICHUS IO (JOpMYJIaM.
BoinmosHATh npeoOpa3oBaHus 1EJIOT0 BEIPAKEHUSI

B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CJIaraeMbiX,
PacKpbITHEM CKOOOK.

BbINOJHATHE YMHOKEHHUE OJTHOYJICHA HA MHOTOYJIEH
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OYKBEHHBIX
BBIPAKEHU,
pacKpbITHE CKOOOK
Y MPUBEJICHUE
MOJIOOHBIX CJIaraeMbIX.
CBoiicTBa CTEIICHU
C HaTypaJbHbIM
TIOKa3aTejIeM.
MHOro4jeHsbl.
Cnoxxenue,
BBIYHTAHME,
YMHOXXCHUE
MHOT'OYJICHOB.
dopmyiibl
COKpAIICHHOTO
YMHOXKECHHUSI.
PaznoxxeHue
MHOT'OYJICHOB

Ha MHOXKUTEIIN

¥ MHOTOWJICHA HA MHOTOWICH, PUMEHATh (hOPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa Pa3HOCTH.

OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
IyTEeM BBIHECEHUS 332 CKOOKHU 00IIEro MHOKHUTEIS,
npuMeHeHUsT (HOpMYIIbl PA3HOCTH KBaapaToB, (hopmyi
COKPAIIIEHHOT'O YMHOKCHHSI.

IIpumeHsTH TPpe0Opa30BaHNE MHOTOUJICHOB ISl PEIICHUS
Pa3NMYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peaJbHON MPAKTHKHU.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMAaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHME, IpaBuiIa
peoOpa3oBaHUs
YPaBHEHUS,
PaBHOCWJIBHOCTb
YPaBHEHU.
JIuHetHoOE ypaBHEHUE
C OJTHOM MEPEMEHHOU,

Pemiarb nmMHENHOE ypaBHEHHE C OJHON NIEPEMEHHOM,
NpUMEHAS MPAaBWJIA NIEPEX0JA OT UCXOJHOTIO YPaBHEHHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOro BUJIA.

IIpoBepATh, ABISACTCA I KOHKPETHOE YHUCIIO KOPHEM
YPaBHEHUS.

ITopOupaTes MpuUMepHI Map YKCEI, SBISIOMIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMs EPEMEHHBIMU.
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pELICHNUE JTMHEUHBIX
ypaBHeHuUi. Pemienue
3a/1a4 ¢ MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHEHUE
C IBYMsI
NEPEMEHHBIMU U €TO
rpaduk. Cucrema nByX
JINHEWHBIX YPABHEHUMN
C ABYMSI
MEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TJIOCKOCTH T'paUK JUHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IPpadruKOM,
NPUBOAUTH NPUMeEPbI PEILIECHUSA YPABHEHHUS.

HaxoauTh pelmieHue CUCTEMBI JBYX JIMHEUHBIX YPAaBHEHUIN
C ABYMS [IEPEMEHHBIMH.

CocTaBJfATh M peliaTb YPaBHECHUE WU CUCTEMY
YPaBHEHHI MO YCIOBUIO 337a4, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33]1a4U MOJTyYEHHbIN
pe3yabTaT

Koopnunatel u rpaduki.
OyHKIIMU

24

Koopaunara Touku
Ha npssMou. Yucnoselie
MIPOMEKYTKHU.
Paccrosaue mexny
JIBYMSI TOUKaMU
KOOPAWHATHOMN
MIPSAMOM.
IIpssmoyrosbHas
CUCTEMA KOOPAUHAT
Ha TUIOCKOCTH.
[Tpumeps! rpaukoB,
3aJITaHHBIX
dhopmynamu.

UYrenue rpagukon

N300paxaTh Ha KOOPIUHATHOW MPSIMOI TOUYKH,
COOTBETCTBYIOIIME 33IaHHBIM KOOPAUHATAM, Y4, OTPE3KH,
HMHTEPBAJIbI; 3aMMMCHIBATh X HA alre0panyeckoM si3bIKE.
OTMeyaTh B KOOPAUHATHOM IJIOCKOCTH TOYKHU

110 3aJJaHHBIM KOOPAMHATAM; CTPOUTH IpadKu HECITOXKHBIX
3aBHCHMOCTEH, 3aJJaHHbIX (DOPMYJIaMH, B TOM YHCIIC

C TIOMOIIIBI0 TU(PPOBBIX JTAOOPATOPHIA.

IIpuMeHsTh, U3y4aTh IPEeUMYILIECTBA,
HHTEPNPETUPOBATH TPAPUICCKUI CITOCOO MTPEICTABICHUS
Y aHaJIM3a Pa3HOOOPa3HOU KU3HEHHOU MH(POPMAIIUH.
OcBauBathb noHaTe QPyHKIINHU, OBJIaJI€BATh

(G YHKIIMOHATBHOU TEPMUHOJIOTHEH.

Pacno3naBath nuHelHY0 QyHKIHIO Y = KX + b,
ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
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peaTbHBIX
3aBUCUMOCTEH.
[Tonsitue dhyHKIUU.
['padux dbyHxIUN.
CaoiicTBa (hyHKITHI.
Jluneiinas GyHkuus.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

k03 dunmentos K u b.

Crpouthb rpadpuku nuHelHoM GyHKIMH, GyHKIHN Y =] Xx|.
HUcnoab3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIHUA U U3yIEHUSI UX CBOWCTB.

IIpuBoauTH NPUMEPHbI JIMHENHBIX 3aBUCUMOCTEN

B PCATbHBIX MPOIIECCaX U SBICHUSIX

I'paduk GpyHKIIUMA
y =[x
[ToBTOpenue u o0o01IEHIE 6 IloBTOpEeHue BeiOuparh, IpUMEHATH OLEHUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX ITOHATUI YHCEeJl, BBIYUCIICHUHN, TPeoOpa3oBaHUi BhIPAKEHUI,
Y METOJOB Kypca pELIEHUsT YPaBHEHU.
7 xnacca, 000011eHHe OcyecTB/SITh CAMOKOHTP0JIb BBITTOJIHIEMBIX AEHCTBUI
3HAHUU Y CaMOIIPOBEPKY PE3YJIbTaTa BEIYMCICHUH,
npeoOpa3oBaHU, TOCTPOCHUH.
Pemiars 3a1a4m 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
IIPEAMETOB.
Pemath TeKCTOBBIE 32/1a4H, CPABHMBATDH, BHIOUPATH
CIOCcO0BbI pelIeHUs 3a0a4u
OBIIEE KOJIMYECTBO 102
YACOB I10 IIPOI'PAMME
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8 KIIACC
HaunmenoBanue paznena |KosmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(TembI) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpeHb DopMyJIMPOBATh ONpPeAeJIeHUe KBAIPATHOIO KOPHS

KBapaTHbie KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJIHKCHUS
UPPpaLIMOHATILHBIX
YHCelL.
JlelicTBUTEIIbHBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUAa

X2 = a.

CaoiicTBa
apruMEeTHIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 4ucia, apuhMeTHIeCcKOro KBaJpaTHOTO KOPHSI.
IIpuMeHATH Onepanuo U3BJICUYECHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3Ysl TP HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIE KOPHU 1EIBIMU YUCIAMHU U
JECATUYHBIMU IPOOSMH.

CpaBHUBATH U YNOPAJAOYUBATH PAllMOHATILHbIC

Y UppalMOHAJIbHBIE YHCIIA, 3alIUCAHHBIE C TOMOIIBIO
KBaJPATHBIX KOPHEW.

HMcciaenoBaTh ypaBHEHUE X2 = @, HAXOIUTh TOYHbIE

U puOIMmKeHHbIe KopHu Tipu @ > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, TPOBOS
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOIb30BAHUEM KaJIbKYJISTOpA
(KOMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOpHEH; NPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BIPAKEHUH.
BoInOTHATH MPeodpa30BaHUs BEIPAXKECHUM, CONEPKALINX
KBaJpaTHbIC KOPHH.

Boipa:xkaTh nepeMeHHbIe U3 TEOMETPUUECKUX U (PU3NUECKUX
dbopmyL.

BbIyucasTh 3HaYeHUs BRIPAKCHUH, COIEpKAITUX
KBaJIpaTHBIE KOPHU, UCITIOJIb3YS MPU HEOOXOAUMOCTH
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KaJIBbKYJISITOP.

Hcnonb30BaTh B X0/1€ PEUICHUS 3aa4 3JIEMEHTapHbIC
IPEJICTABIICHUS, CBI3aHHBIC C MTPUOJIMKEHHBIMU 3HAUCHUSIMU
BEJINYUH.

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHSI MATEMATUKH

Uucna u BHIYUCIICHUS. 7 CreneHb ¢ UEIbIM DopMyJIMPOBATH ONPeEAeJIeHUE CTETIIEHHU C LIEJIbIM
CreneHs ¢ LeIbIM MOKa3aTeseM. MIOKa3aTEJIEM.
MMOKa3aTEIEM CranpaprHas 3anuch IIpeacraBasaTh 3anMchb OOJBIINX U MAJIBIX YUCEI
quca. B CTAaHJAAPTHOM BUJIE.
Pa3mepsr 00BeKTOB CpaBHUBATH YNClIa U BEIUYUHBI, 3a[IUCAHHBIC
OKPYXKAIOILIEr0 MUPA C UCTOJIb30BaHUEM cternenu 10.
(0T PNIEMEHTapHBIX Hcnonb30BaTh 3alIUCh YKCEI B CTAHIAPTHOM BHU/JIE
YaCTHI] JUTSL BBIPQKEHHS pa3MEPOB 0OBEKTOB, ITTUTEIHHOCTH
J10 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOILEM MUDE.
00BEKTOB), DopMyJIMPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOH opme
JUIUTEIBHOCTD Y WJUIIOCTPUPOBATH PUMeEPaMHM CBOKCTBA CTENICHU
ITPOLIECCOB C LEJbIM TTOKA3aTEeNEM.
B okpyxatouieM mupe. | IlpuMeHsiTh cBoiicTBa cTeneHu i MpeoOpa30BaHUs
CBolicTBa CTENEHU BBIPAKEHUH, COIEPHKAIIMX CTENEHHU C LIEJIBIM [TOKA3aTEIIEM.

C LIEJIbIM TOKa3aTeeM | BbINOJHATH AefiCTBHUSA C YNCIAMHU, 3alIMCAHHBIMU
B CTaHAAPTHOM BUJE (YMHOXXEHUE, I€JICHUE, BO3BECHUE

B CTCIICHD )
AnreOpanveckue 5 KBanparubrit Pacno3HaBaTh KBaJIpaTHBIN TPEXUJICH,
BhIpakeHHs. KBajpaTHBIN TPEXUJICH. yCTaHABIIMBATh BO3MOYKHOCTB €TI0 Pa3JI0KCHHUS
TPEXUJICH Paznoxenue Ha MHOXHUTEITH.
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KBaJIpaTHOT O
TpEXUJICHA
Ha MHOXKUTENN

PaCKJIa)ILIBaTL Ha MHOKHUTECJIN KBaI[paTHBIﬁ TPECXUJICH
C HCOTPULATCIbHBIM TUCKPUMHUHAHTOM

AnreOpandeckue
BBIPAYKEHUS.
Anredpanueckas IpoOb

15

AnreOpandeckas
TPOOBk.
JlommycTrumebie
3HAYEHUS
NEPEMEHHBIX,
BXOJISITNX

B alireOpanyecKue
BBIPKEHUS.
OCHOBHOE CBOWMCTBO
anreOpandyeckou
npobu. CokpaineHue
TpoOei.
Cnoxenue,
BBIYHMTAHHE,
YMHOXEHUE

U JieJieHue
anreOpandecKux
TpoOeii.
[IpeoOpazoBanue
BBIPAKCHUM,
COJIePIKAIITX
anredpanveckue
Ipoou

3anucpIBaTh anredpanyeckre BhIPaKECHHUS.

Haxoaurts 005acTh onpeeneHus paluoHaIbHOTO
BBIPAKECHUS.

BBINOJHATH YHACIOBBIE TOACTAHOBKU U BBIYHCIATH
3Ha4YeHUe JIpOOU, B TOM YUCIIE C HOMOIIbIO KaIbKYJISATOpA.
@D opMyJUPOBATH OCHOBHOE CBOMCTBO alire0pandecKoi
IpoOu ¥ MPUMEHATHb €ro JIIs mpeoOpa3zoBaHus ApoOeit.
BbINOJHATH AeHCTBUSA C AIreOpanyecKUMu APOOSIMU.
IIpuMeHATH MPeodPa30BaAHM BBIPAKECHNUN I pELICHUS
3a/1a4.

Boipakats nepeMmennbie u3 hopmyn (pundecKux,
reOMETPUYECKUX, OMMCHIBAIOIIUX OBITOBBIE CUTYALIUN)
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YpaBHEHHUS 1 HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarh KBaJpaTHbIC YPABHEHUS.

KBagparHbie ypaBHEHUS ypaBHeHue. HenonmHoe | 3amuchiBaTh (pOpMyJTy KOpHEN KBAIPATHOTO YPABHEHUS;
KBaJIpaTHOE peliaTh KBaAPpAaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NpocTelINe UCCIAEAOBAHUA KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema Pemiath ypaBHeHUs1, CBOISIINECS K KBAPATHBIM,
Buera. C TIOMOIIIBIO MPe0OPa30BaHUM M 3aMEHOM MEPEMEHHOM.
Pewienne ypaBHeHui, Ha0urogaTh 1 aHAJIM3UPOBATH CBSI3b MEXKIY KOPHAMU
CBOJSILIIUXCS U K03 (HUIIMEHTaMH KBaJIPaTHOT'O YpaBHEHHUSI.
K KBaJPaTHBIM. dopmyaupoBaTh Teopemy Bueta, a Takke 00paTHYIO -
[Tpocreitmue ApoOHO- | TEOpeMy, IPUMEHSATH 3T TEOPEMBI JIJIsl PEIICHUS 3a7a4.
palOHAIbHBIE PemaTh TeKcTOBBIE 321241 aNTeOpandecKuM CIIOCOOOM:
YpaBHEHHUS. NEPEXOJUTh OT CJIOBECHOM (hOPMYIMPOBKHU YCIOBHS 3a/1auu
Pemenne TekcToBBIX K anreOpandeckoil MOJIEIN IMMyTeM COCTaBJICHUS YPABHEHHUS;
3a/1a4 C TIOMOULIBIO pelarh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJibTar.
YpaBHEHUU 3HAKOMUTBHCH C UCTOPHEH PA3BUTHUS aIreOphI

YpaBHEHHUS U HEPABEHCTBA. 13 JIunerHoe ypaBHEHUE Pacno3HaBarh JTMHENHBIE YPABHEHUS C IBYMS

CucreMbl ypaBHEHU

C IBYMs
MEPEMEHHBIMHU, €TO
rpaduK, TpUMephI
peleHus ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUU

C AByMs

IIEPEMEHHBIMH.

Crpouts rpaduky IMHEHHBIX YPaBHEHHM, B TOM YUCIIE
HCNO/IB3Ys HM(POBbIE peCypChl.

Pasiimyarh napajuiesbHbIE U IIEPECEKAIOIIMECS ITPSAMBIC
10 UX YPaBHEHUSIM.

PemiaThb cucteMsl IByX JIMHEMHBIX YPABHEHUN C IBYMS

IIEPEMEHHBIMU IIOJICTAHOBKOM U CII0KEHHUEM.

PemiaTp npocTeiine CUCTEMbI, B KOTOPBIX OJTHO
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MIEpEMEHHBIMM.
[Tpumepsl pelieHus
CHCTEM HEJIMHEHHBIX
ypaBHEHUI

C ABYyMSs
MepEMEHHBIMHU.
I'paduueckas
UHTEpIIpeTas
YpaBHEHHUS

C AByMS
MepEMEHHBIMU

U CUCTEM JIMHECHHBIX
ypaBHEHUM C ABYyMS
MepEMEHHBIMM.
Pemmenune TeKCTOBBIX
3aJ1a4 C TIOMOIIbLIO
CUCTEM YPaBHECHUU

U3 YPaBHEHUI HE SIBISIECTCS JIMHEHHBIM.

[MpuBoauTs rpaguyecKyr0 MHTEPNPETANUIO PEIICHUS

YpaBHEHHUS C IBYMsI IEPEMEHHBIMH M CUCTEM YPABHEHUI

C ABYMSI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 3212491 AJITeOpandecKUM CIIOCOOOM

YpaBHEHUS 1 HEPABEHCTBA.
HepasencrBa

12

Yucnoselie
HEpPABEHCTBA U UX
CBOMCTBA.
HepagenctBo ¢ ogHOM
IIEPEMEHHOM.
JInHenHbIC
HEPABEHCTBA C OJHOMU
MEPEMEHHON U UX
petienne. Cuctemsl

D opMyTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX Ha KOOPJAWHATHOMN NPSAMON, 10KA3bIBAThH
anreOpanvecKu.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B XO/E PELICHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OHOW MIEPEMEHHOM,
n300pakaTh pelieHuEe HEPAaBEHCTBA HA YUCIOBOUM MPSIMOil.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, H300paXXkaTh
pEeLIEHNE CUCTEMBI HEPABEHCTB HA YHCIOBOM MTPAMON
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JIMHENHBIX HEPABEHCTB
C OJTHOM IIEpEMEHHOM
U UX PELICHHUE.
N300paxkenue
pELIECHNS TUHEUHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IPAMON

OyHKINH.
OCHOBHBIE TTOHITHUSI

[Tonsarue GpyHKIIMH.
O6unacTp onpeneaeHus
Y MHOKECTBO
3HAYECHUN (PYHKLIHH.
CniocoObI 3a1aHus
GyHKUIHA.

I'padux pyHKUIUU.
CaoiicTBa (hyHKITHH,
X 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh pyHKIMOHATBHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

BoruncasaTs 3HaveHust QyHKUNN, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCTIOJIb30BATh
KaJIbKYJISITOP); COCTABJATH TA0JIMIBI 3HAYEHU I

(G yHKIHUU.

CrpouTthb 1o Toukam rpaguku QyHKIui.

OnucpIBaTh CBOMCTBA QYHKIIMU HA OCHOBE €€
rpaduueckoro mpeaCcTaBICHHUS.

Hcnoab3oBaTh PyHKIMOHATBEHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

HccaenoBarps npumepsl rpagMKkoB, OTPAKAIOLUIUNX PEATIbHBIC
IIPOLIECCHI U SIBJICHMUS.

IIpuBoAUTH NpUMeEPbI IPOLIECCOB U SBICHUH C 3aJaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPaAMMbI

JUTSL TOCTPOEHUs rpauKOB QYHKIMI U U3ydeHUs

UX CBOWCTB
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OyHKIINH.
Uucnosble QyHKIIUU

UreHne u moCcTpoeHUE
rpaduxoB ¢ yHKIIHIMA.
[Tpumepsl rpaduxoB
bynxnmii,
OTpaKAFOIIINX
peanbHbIC TTPOIECCHI.
DOyHKUINH,
OIKCHIBAIOIIINE
OpSIMYIO U 0OPaTHYIO
MIPOITOPIIMOH ATTLHBIC
3aBHCHMOCTH, UX
rpadukmu.

I'paduk GpyHKIIUMA

y = X2

DOyHKIUU

y =x,y =x,

y =vx, y = |x];
rpaduyueckoe
pelIeHne ypaBHEHNN
U CHCTEM YPaBHEHUH

Haxoauthb ¢ nomombio rpaguka QyHKIMN 3HAUEHUE OJHOU
U3 pacCMaTPUBAEMBbIX BEJIUYUH 10 3HAYECHUIO IPYrOM.

B HecnmoxHBIX ciyyasx BbIpaKkaTh (POPMYJ10H 3aBUCUMOCTH
MEXKy BEJIUYMHAMH.

OnuchIBaTh XapakTep U3MEHEHUS OJJHOW BEJIUYHHBI

B 3aBUCHMOCTH OT U3MEHEHUS JPYTrOW.

Pacno3HaBatrh BUAbI U3y4aeMbIX (DYHKITUH.

IHoka3pIBaTh cXeMaTHYECKHU MOJ0KEHNE Ha KOOPAUHATHON
IUIOCKOCTH IpadMKoB QyHKIMHI Buma: y = X2,y = X3,

y =vx, y = |x|.

Hcnonb3oBaTh QYHKIUOHAIBHO-TPaduuecKue
NpeaCTABJICHHU [JIs1 PELLICHUA U UCCIIEJOBAaHNs YPAaBHEHUN
Y CUCTEM YPaBHEHH.

IIpumensTe ungpoBsie pecypebl 1l TOCTPOSHUS
rpapukoB ¢ yHKIMMA

[ToBTOpeHue u 0000IICHIE

IToBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB KYPCOB
7 1 8 KJ1acCOB,
000011IcHHE 3HAHUI

Bri0upartb, NpUMEHATDH, OLEHUBATH CIIOCOOBI CPABHEHUS
qHCell, BRIYUCICHUH, MPeoOpa30BaHUN BEIPAKEHUH, pEIICHUS
YpaBHEHHUM.

OcyuiecTBIsITh CAMOKOHTP 0JIb BBITIOJHIEMBIX IEUCTBUN

¥ CaMOTIPOBEPKY pe3yJibTaTa BEIUUCICHUMN, TPeoOpa3oBaHuH,
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IIOCTPOCHUM.

Pemiarp 3a1a4M U3 peajibHOU KU3HU, NIPUMEHATH
MAaTeMaTHYECKUE 3HAHUS U1l PELIEHUs 3a/1a4 U3 IPYrux
IIPEAMETOB.

Pemath TeKCcTOBBIE 32/1a41, CPABHUBATH, BHIOMPATh
CIoCco0bI PEIICHUS 3a0a4u

OBILIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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9 KJIACC
HanmenoBanue paznena  |KonuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOInuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 Panmonanehbie ynciia, | Pa3BuBarh mpeacTaBjeHMsl O YMCIAX: OT MHOXKECTBA

JlelicTBUTENIbHBIC YK CIA UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCUHBIC O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
1 OECKOHEYHBIE JIEHCTBUTEIILHOIO YHMCJIa KaK OSCKOHEYHOM JeCATHIHON
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOTKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIEUCTBUTEILHBIX HN300paxarh NEHCTBUTEIIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM MIPSMOI.
JICHCTBUTEIIbHBIC 3anucbiBaTh, CPABHUBATH M YIIOPSAA0YNBATH
Yyuclia Kak JICHCTBUTEIILHBIC YKCIIA.
OeCKOHEUHEIC BbInoHATH, cOYeTast yCTHBIE U MUCbMEHHBIEC TTPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTnyecKUe JelCTBUS C PAMOHAIBHBIMU YUCIIAMU;
B3anMHO 0oqHO3HAUYHOE | HAXOAMTb 3HAUYCHUS CTEICHEM C IIEIbIMU MOKa3aTeIsIMU
COOTBETCTBUE MEKIY Y KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUI.
MHO>KECTBOM IHonyuuts npeacraBjieHue O 3HAUMMOCTH
JIEACTBUTEIIHbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON JEATEIbHOCTH
YHCelI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U 1€J1aTh BBIBOAbI O TOUHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHHOTO YUCIIA MPU PEIICHUN
CpaBHeHMe 3a7a4.
JEUCTBUTEINILHBIX unces, | OKPYIrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJHATH
aprupMeTHIECKHE NPUKHUIAKY pE3ybTaTa BEIYMUCICHUN, OLEHKY 3HAYCHUMN
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NEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnuxennoe
3HAYECHUE BEJIMYUHBI,
TOYHOCTh
PUOTKEHUS.
OkpyrieHue yuces.
[Ipukuka u oleHka
pPE3YyIbTATOB
BBIUMCIICHU I

YU CJIOBBIX BBIpa)KeHHﬁ.
3HAKOMUTBLCS C I/ICTOpHeﬁ Pa3BUTHA MATCMATUKHU

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEpPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenne ypaBHenui,
CBOZSLIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YPaBHEHUH,
CBOJAILIUXCS

K KBaJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! perieHus
YPaBHEHHUU TPETHEN

Y YETBEPTOM CTEIICHEN

OcBanBaTh, 3a1I0MUHATH ¥ IPUMEHSATH rpaduyeckue
MeTO/bI NPY PEIICHUN YPaBHEHUM, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTes 1uHelHbIe M KBAIPATHbIC YPABHEHUS,
ypaBHEHUSI, CBOIAIINECS K HUM, TIPOCTEHUIIINE TPOOHO-
pallMOHAIbHBIE YPaBHEHUS.

IIpensaratb BO3MOXHBIE CITIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CYyKIaTh UX U pelaTh TEKCTOBbIC 3aa41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHUTBHCH ¢ UCTOPUEH PA3BUTHS MATEMATUKU
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paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YpaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4y areOpanyecKum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IByMS
NEPEMEHHBIMU U €TO
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPABHEHUN
C AByMS
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHU, OJTHO

13 KOTOPBIX JINHENHOE,
a Ipyroe — BTOpOu
CTEICHH.
I'paduueckas
MHTEpIpeTanus
CUCTEMBI YpaBHEHUN

C IByMs IIEPEMEHHBIMU.
Pemenne TekcTOBBIX

OcBanBaTh U NPUMEHATH [IPUEMBI PELICHUS] CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHU C ABYMsI IEPEMEHHBIMU

U CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YpaBHEHUE
HE SIBJISICTCS TMHEUHBIM.

Hcnonb3oBaTh QyHKIIMOHAIBHO-TpadUIECKHe
MPEICTABJICHUS IS pellleHHs] U MCcciie[0BAHUSI YPaBHEHUN
U CUCTEM.

AHAJTHM3UPOBATH TEKCTHI 32124, peliaTh UX
areOdpanyecKuM CrmocoOOM: MePexXoaUuTh OT CIIOBECHOM
(bopMyIUPOBKH YCIOBUS 33a4H K anreOpanyeckon Moaenu
MyTEM COCTaBJICHUS CUCTEMbI YPaBHEHUI; pelliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHUI; HHTEPIPETUP OBATH
pe3yJbTart.

3HAKOMHUTBCH C MCTOPUEH Pa3BUTHUS MATEMATUKU
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3a/1au anreOpanyecKkum
Cocooom

YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATh, IOHUMATh, HHTEPIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinoansaTh npeoOpa3oBaHusl HEPABEHCTB, UCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHMs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPATHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiarb nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIKOYAOIINX
CucreMsl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEILIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX M300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3alIMCHIBATH PELICHNUE C IIOMOIIBIO
KBaapatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb xBagpaTHble HEPABEHCTBA, UCIIOJIB3YsI
pelieHue. rpaduyeckue npeacTaBICHUs.
['padmueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEPIIPETALUS pPa3IUYHBIX 33724, B TOM YUCJE NPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BUJIBI H3y4aeMbIX (DYHKIUA;

dbyHK1MA, ee rpaduk

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIIHHBI
napaboJibl, OCh

HIIOCTPUPOBATDb CXEMATHYCCKH, 00bSACHSATDH
PAacCIIOJIOKCHUC Ha KOOpI[PIHElTHOfI IIJIOCKOCTH I‘pa(l)I/IKOB

¢Gyukuumii Buga: y = kx,y = kx + b,y :§,y = X2,
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CUMMETPHUU N1apaloJIbI.
I'paduxu byHKIIMIHA:

= Kk,
kx + b,

<< << < <<
TRTINT
0% %

I
=

y = X3,y =+/x, ¥ = |x| B 3aBUCHMOCTH OT 3HAaUEHMIi
K03((PULIMEHTOB; ONUCHIBATh UX CBOKCTBA.
Pacno3naBarh kBagparnuHyro GyHKIHIO TI0 popmyIie.
IIpuBoauTH NPUMEPBI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHOM KU3HU, PUZUKHU, TEOMETPUH.

BoisBasiTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaZpaTH4HOM QyHKIMU y = ax? + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (G YHKIUN, 3aJIaHHBIX (POpMyllaMu BHIA
y = axi,y =ax* + q,y = a(x + p)y = ax*> + bx + c.
AHAJIM3UPOBATH U IPUMEHSATH CBOMCTBA N3YICHHBIX
GYHKIUN 1S X TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO
UM(pPOBBIX PECYPCOB

YuciioBble
MOCJIEIOBATEIbHOCTH

15

[ToHsiTHE yncnoBOU
[IOCJIE0BATEILHOCTH.
3amanue
NIOCJIEIOBATEIIBHOCTH
PEKYPPEHTHOMN
dopmymnoi

u GopmyIoi N-To
YJICHA.
Apudmernueckast

U TeOMETpHUYECKas
IIPOI'PECCUMN.
dopmyibl N-ro 4ieHa
apuMeTHIecKoi

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUCHHUS,
CTPOUTH peyeBble BHICKA3bIBAHMSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBA3aHHOU C MOHITHEM
MI0CJIEZI0BATEIbHOCTH.

AHaau3upoBaTh GOpMYITy N-TO WieHa
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (popmyrTy

U BBIYHUCJISATD YJICHBI TIOCIE0BATEIbHOCTEN, 3aJaHHbBIX
TUMHU POPMYITaAMHU.

YcTaHaBIMBaTh 3aKOHOMEPHOCTb B IOCTPOCHUU
MOCJIEI0BATEIbHOCTH, €CIIHM BBITUCAHbI IIEPBbIE HECKOJIBKO
€€ YJICHOB.

PacnosHaBaTh apupMEeTUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUH MPH PA3HBIX CIIOCO0AX 3aaHMs.
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Y TEOMETPUYECKON
MIPOTrPECCHUI, CYMMBI
NEPBBIX N YJIEHOB.
N3o0pakeHne 4IeHOB
apupMeTHIeCKOM

U TeOMETPUYECKON
MPOrpeccuii TOYKaMu
Ha KOOpJAWHATHOMN
MJIOCKOCTH.
JInHelHbIN

Y 3KCIIOHCHIIUAJIbHBIN
pOCT.

Ci10:kHBIE IPOLIEHTHI

Pemarp 3a1auu ¢ ucnonb3oBanueM (Gpopmyn N-To djieHa
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NEPBHIX N YJICHOB.

N300paxath 4jeHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECCOB U ABJIEHM

U3 pealIbHOM KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHE

B apuU(PMETUYECKON POrpeccuu, B reOMETPUUECKON
Mporpeccun; n300paxkarb COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaduvecKH.

Pematsb 3aga4u, CBS3aHHbBIE C YUCIOBBIMU
MOCTIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 peaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(2TIEKTPOHHBIX TAOIHIL, TPAUIECKOTO KATbKYJIATOpA U T.I1.).
Pemartp 3a1auu Ha CIOXKHBIE TPOLIEHTHI, B TOM YHCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH € UCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 0600IIeHE,
CHUCTEMaTH3allis 3HAHUH

18

Yucna 1 BEIUUCICHUS
(3amuch, CpaBHEHUE,
TIEUCTBUSI

C IeUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMas; IPOLICHTHI,
OTHOIIICHHS,
MIPONOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJJMHOKECTBO,
OIlEpALIY HaJ MHOXKECTBAMHU; UCIOJIb30BaTh rpapuueckoe
MPEICTaBIIEHNE MHOXKECTB JIJI1 OUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 APYrUux
y4€OHBIX TPEMETOB.

AKTYyaJIU3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAEHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAJILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIMMOCTh HATypaIbHBIX
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OKpYyTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHUE
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENMMOCTH, LEN0E YUCII0, MOIYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIAPTHBINA BU/]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbInoJIHATH JeiicTBUS, CPABHUBATH U YIIOPAA0YUBATH

apu(MeTH4eCKuM qclia, MPEACTaBIIATh YKCIa Ha KOOPAUHATHOMN MPSMOH,
CrocoooM) OKPYTIJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUM.
Pematp TekcTOBBIE 320291 apUPMETUUECKUM CITIOCOOOM.
Pematp npakTnyeckue 3a1a4u, CoIEpKaIIUE MPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsi — MPOU3BOJAUTEIBHOCTh TPY/A.
Pa30uparthb peanbHbIC )KU3HEHHBIC CUTYAlUH,
(opMyIMpPOBATH UX Ha S3bIKE MAaTEMATHKH,
HAXOIMTh PELICHHUE, IPUMEHS MaTeMaTUYeCKUi anmnapar,
UHTEPNPEeTUPOBATH PE3yibTar
AnrebGpanueckue OnepupoBaTh NOHSATUSIMM: CTENIEHB C I[EJIBIM
BBIPa)KEHUS nokaszaTesieM, apu(pMeTHyecKuil KBapaTHbIN KOPEHbD,
(npeobOpa3oBanue MHOTOYJIeH, anredpandeckast 1poob, TOXKIECTBO.
areOpanyecKkux BbINOIHATH OCHOBHBIE 1€ CTBHSA: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIE, APOOHO-
JOITYCTUMBIE palMOHAJIbHBIE BHIPAKEHUS U BBIPAXKEHUS C KOPHSIMH,
3HAYCHMUS) pEeaIM30BBIBATH PA3JIOKEHUE MHOTOWIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCIOJIb30BAHUEM (POPMYJT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CYMMBbI U Pa3HOCTH; HAXOJUTh
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JIONyCTUMBbIE 3HAUEHHUS NIEPEMEHHBIX 111 JPOOHO-
paMOHAIbHBIX BBIPAXKEHUN, KOPHEM.

MopnesnpoBaTth ¢ TOMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SIBJICHUS

OyHKIMHU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
dynxumi;
rpadudecKoe pereHue
YPAaBHEHHUH U UX
CUCTEM)

OnepupoBath noHsiTusiMu: QyHKIHs, rpaduk QyHKIINH,
HYJU (YHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEXYTKH BO3pacTaHus, yObIBaHUs, HAUOOIbIIIEE

Y HalMEHbIlIee 3HaYCHUS (PYHKIUU.

AHaIU3MPOBATh, CPABHUBATH, 00CY:KAAaTh CBOWCTBA
GyHKIHM, CTPOMTH UX TpadUKH.

OnepupoBaTh NOHATHSIMM: IIPSIMAsi IIPOIIOPLIMOHATIBHOCTb,
oOpaTHasi IPONOPUUOHAIBHOCTb, TIMHEHHAs (PYHKLIHS,
KBajgipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpauKu Ui ONPEACIIEHUS] CBOMCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX MMPEAMETOB U peabHON )KU3HU; MOAEJTUPOBATH

C MOMOILBIO IPa(h)UKOB peasIbHbIE MTPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTH MEXIY BEIUIUHAMHU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

['eomerpust Kak OIMH M3 OCHOBHBIX Pa3J€JIOB IIKOJbHOW MAaTEMAaTUKU, UMEHOLINN
CBOCH I1eJIbI0 00ECIEeUUTh H3YYEHHE CBOWCTB W pa3MepoB (UTyp, UX OTHOIICHUH
W B3aUMHOE PAaCIOJIOXKEHHE, OMUPAETCS Ha JIOTMYECKYIO, J10Ka3aTeJIbHYIO JIMHHUIO.
[leHHOCTH W3Y4YEHHS TEOMETPUU Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMUs
3aKJII0YAeTCs B TOM, UYTO OOYYAIOIIMICS YYUTCA TPOBOJUTH JOKa3aTeIbHBIC
paccyXJeHusi, CTPOUTh JIOTUYECKHUE YMO3AKIKOYEHHUS, JIOKa3blBaTh HWCTUHHbBIC
VTBEPXKACHUSI M CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCyKACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpATHHIC
YTBEPKICHUSL.

Lenpro W3ydeHHs TE€OMETPUU SIBISIETCS HCIOIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU pPEUICHWH KAK MATEMATHYECKHUX, TaK M MPAKTUYECKHUX 3a]ay, BCTPEUAFOIIUXCS
B peanbHON >ku3HU. OOyUYaromMCs JOMKEH HayYUThCS ONPEACNIATh T€OMETPUUYECKYIO
burypy, ONHUCHIBaTh CIOBAMHU YEPTEK WU PUCYHOK, HAWTH IUIOMIAb 3€MEIbLHOTO
ydacTka, pacCyuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOTO Kabels uiu TpeOyembie
pasMepsl rapaxa Juisi apromoowiia. [Ipu pemienun 3agad MPaKTUYECKOro Xapakrepa
OOYYaIOIIMICS YYUTCS CTPOUTH MATEMAaTHYECKHUE MOJIETN pPEabHBIX KU3HEHHBIX
CUTYaIUi, IPOBOJIUTh BIYUCIICHUS U OLICHUBATh MOJIYYE€HHBIN PE3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M T€OMETPUU C JIPYTUMHU YUE€OHBIMH TIPEIMETaMU,
MOTHUBHUPOBATh HCIIONB30BATh OMNPEIEICHUS TE€OMETPUUYECKUX (UIryp U TIOHSATHUH,
JIEMOHCTPUPOBATh MMPUMEHEHHUE TOJIYYEHHBIX YMEHUM B (DM3UKE U TEXHUKE. DTU CBSI3U
HauOosee sIpKo BUJIHBI B Temax «BekTopb», « TpUrOHOMETPUYECKUE COOTHOIICHUS,
«Meton koopauHaT» U «Teopema [Tudaropar.

VYuebnsiii kypc «l['eoMeTpusi» BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3Jielibl
conepkanus: «I'eomerpuueckue (PUrypbl U X CBOMCTBaY, «/3MepeHre reoMmeTpuyeckux
BEJIMYUHY», «/[eKapTOBBl KOOpAMHATBI HA IUIOCKOCTH», «Bekropb», «/IBrkeHus
I0cKocTy, «IIpeodpazoBanus mog00Ms.

OO6miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yy4eOHOro Kypca
«I'eomerpusi», — 204 yaca: B 7 kinacce — 68 yacoB (2 vaca B HeJelN0), B 8§ Kiacce —
68 yacoB (2 Jaca B Hefieni0), B 9 kiacce — 68 yacoB (2 4yaca B HEJCIIO).

COIEPKAHUE OBYUEHUA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsiMasi, OTpE30K, JIyd. YT0oil. Buasl yrios.
BeprukanbHble U cMmexHbIE yribl. buccekrpuca yria. JlomaHas, MHOTrOyroJIbHUK.
[TapannenpHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX.
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Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. [Ipumepsi
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OcCHOBHBIE ITOCTPOEHUS C IIOMOLIBIO LUPKYJIA U IUHENKU. TpeyroiasHuk. Beicora,
MeJuaHa, OMCCEKTpUCa, UX CBOWCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUMN TPEYroJbHUKU. HepaBeHCTBO TPEyroibHUKA.

CBoiicTBa M TpPU3HAKK PABHOOEIPEHHOro TpeyrojbHUKa. Ilpu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBolicTBa M NpHU3HAKKA NapauienbHBIX NpAMbIX. CyMma YIJIOB TpPEyroJbHHUKA.
BuenrHue yrisl TpeyrojbHHKA.

[IpsmoyrosbHbIld ~ TpeyroinbHUK.  CBOWCTBO  MEAMAHbl  NPSAMOYTOJIBHOTO
TPEYrOJbHUKA, NPOBEICHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA INPSAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpIMOYTOiabHBIN TPEYTONBHUK € YoM B 30°.

HepaBencrBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJBbHHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa 0 O0JIbIlIeM yriie U 0OJbIIIel CTOpOHE TpeyroyibHUKa. [lepnenaukymsip
Y HAaKJIOHHAs.

I'eomerprueckoe MeCTO TOYEK. buccekTpuca yria u CepeAuHHbBIN NEPIEHAUKYIIP
K OTPE3KYy KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb U KpPYI, XOpJla U JUAaMETP, UX CBOMCTBA. B3anMmHOE pacrionokeHue
OKpykHOCTH M mnpsmoi. KacarempHas M cekymas K OKPYXHOCTH. OKpYXKHOCTb,
BIIMCaHHAas B yrojl. BnucanHas v onvcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KUIIACC

YerblpexyronpHuku. Ilapamnenorpamm, €ro mnpus3Haku M CBOWCTBA. YacTHbIE
ClIydau apaijieiorpaMMoB (PSMOYTOJILHUK, pOMO, KBaIpaT), UX IPU3HAKHA U CBOMCTBA.
Tpameuusi, paBHOOOKas Tpameuusi, €€ cBoiicTBa M mnpuzHaku. lIpsMoyronbHas
Tpaneuus.

Meron ynBoenus menuansbl. LienTpansHas cummerpusi. Teopema Paneca u Teopema
O NMPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrodbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Tomobue TpeyrosbHUKOB, Kodddumuent momodus. [IpusHaku momoOus
TpeyrojibHUKOB. [IpuMeHeHne nogo0us Npu peleHur MPaKTUYECKUX 3a/1ay.

CpoiicTBa momaneii reomerpuueckux ¢Guryp. Dopmynasl AN UIOMIAAH
TpEeyrojibHUKa, MapamienorpaMma, pomOa u Tpaneuuu. OTHOLIEHUE IUIOUIaAeH
O00HBIX UTYP.

Bpruucnenune mmomaaed TPEYroJbHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue Teopembl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yIrjia MpsIMOYTOJbHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHomeTrpuueckue (GYHKIHMH YIIIOB
B 30°, 45° u 60°.
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BrnucanHble M LUEHTpalbHBIE YIUIBI, YTOJl MEXAY KAcATeIbHOW U XOPAOW. YTIIbI
MEXK]Ty XOpJaMU U CeKylMMU. BrincaHHbIe U OMUMCaHHbBIC YETHIPEXYroJIbHUKH. B3aumHoe
pacrnoyiokeHre JByX OkpyxHocTel. Kacanuwe oxpyxuocteil. OOiue KacaTenbHbIC
K IBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. DOPMYIIbI IPUBENCHUS.

Pemenne TtpeyrompHukoB. TeopemMa KOCMHYCOB M TeOpeMa CUHYCOB. PenieHue
MIPAKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momoous. [lomodre cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 NMpOW3BENEHUN OTPE3KOB XOpA, TEOPEMBI O NMPOU3BEACHUHM OTPE3KOB
CEKYLIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

BekTop, mnvHa (MOIYNb) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, MTPOTHUBOIOIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpaluu
HaJ BeKTopamMu. PasnoxkeHne BEKTOpa 1O [JBYM HEKOJUIMHEAPHBIM BEKTOPAaM.
Koopaunater  BekTopa.  CKalspHOE€  INPOU3BEACHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJICHUS JJIMH U YIJIOB.

JlekapTOBbl KOOPAWMHATBHI HA IUIOCKOCTH. YPAaBHEHHUS NIPSIMOM M OKPYKHOCTH
B KOOpAMHATaxX, IEPECEUYECHUE OKPYKHOCTEH M IPAMBIX. MeETox KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[JIMHA OKPYKHOCTH. | paiycHas U pagraHHas Mepa
yIJIa, BBIYMCIIEHUE JUIMH AYT OKpYyXHOcTel. Ilmomane kpyra, ceKkTopa, CErMEHTA.

JIBUKEHUs TUIOCKOCTM U BHYTPEHHHE CUMMETpUU QUryp (dJI€MEHTapHbIe
npeacrasienus). [Tapannensusiii nepenoc. [ToBopor.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yabTAaThl OCBOCHHS IMPOTpaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 7 Kjacce.

Pacrio3HaBath M3ydeHHbIE T€OMETPUYECKHE (DUTYpBI, ONpPENCNsITh UX B3aUMHOE
pacnoyioeHue, u300pakaTb TreoMeTpuyeckue (Uryphl, BBITIOJHATH  UYEPTEKHU
[0 YCIIOBHUIO 3aJaud. V3MepsTh JMHEWHBIE W YIJIOBBIE BEJIMYMHBL. Pemars 3anauyu
Ha BBIYMCJICHUE JIJTMH OTPE3KOB U BEJIMYMH YTJIOB.

[TpoBoUTE TPyOYIO OLIEHKY JTMHEWHBIX U YTJIOBBIX BETUYMH MIPEIMETOB B PeaIbHON
JKW3HU, pa3MEpoOB TMPUPOAHBIX OOBEKTOB. PaznumyaTh pa3mepbl 3TUX OOBEKTOB
IO TIOPSAKY BEJTUYUHBI.

CtpouTh 4yepTeXHU K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsi MpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIOJIb30BATh MPU3HAKU
Y CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB P PEIICHUU 3a]1a4.
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[IpoBOIUTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[losnb30BaTbCAd  NpPU3HAKAMHU  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHbI, MPOBEICHHOW K THUIIOTEHY3€ MPSIMOYTOJbHOTO TPEYrOJIbHHUKA,
B PELICHUHU F€OMETPUUYECKUX 3a1ad.

OnpenensaTh NapaJieJIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIie OOpa3yer
C HUMH cekymas. Onpenensirh NapauieIbHOCTh MPSAMBIX C ITOMOIIBI0 PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOU MPSMOW 10 TOYEK APYrOv MPSIMOM.

Pemate 3amaun Ha KeT4aroi Oymare.

[IpoBOANTL BBIYMCIICHUS M HAXOAWTh UYMCIIOBbIE U OyKBEHHBIC 3HAYCHHUS YTJIOB
B TEOMETPUYECKMX 33/layaX C MCIOJIb30BAHUEM CYMMBI VIJIOB TPEYroJbHUKOB
U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPH TEPECECYCHUH IBYX
MapasyIeIbHbIX NPSIMBIX CEKYIIEH. Pelars npakTHYeCKue 3a/1a4i Ha HAXOXKJICHUE YIJIOB.

Bnagerp TmMOHSATHEM TEOMETPUUYECKOTO MECTa TOUYEK. YMETh OIPEaesaTh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPUUECKUEe MECTa
TOYEK.

DopMyNnUpOBaTh OMNPEACICHUSI OKPYXHOCTM UM Kpyra, XOpAbl W JuUaMmeTpa
OKPY>KHOCTH, TIOJIb30BAThCA KX CBOWCTBAMHU. YMETh IPHUMEHATH OTH CBOMCTBA
IIPU PEIICHUH 3a]a4.

Brnangers noHATHEM ONMCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee ueHtp. [lomp3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEIUHHBIE MEPICHAUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA MTEPECEKAKOTCS B OJHOM TOYKE.

Bnagere mnoHsTHEM KacaTelbHOM K OKPYKHOCTH, TIOJIb30BaTbCsl TEOPEMOU
O MEPHEHIUKYIISIPHOCTH KAaCaTEIbHOU U PaJINyCca, MPOBEAEHHOIO K TOYKE KaCaHHs.

[Tonp30BaThCsi MPOCTEUITUMHU T€OMETPUUECKMMHU HEPABEHCTBAMH, MOHUMATh HX
MPAKTUYECKUM CMBICT.

[IpoBOIUTE OCHOBHBIE TE€OMETPUUYECKHE IMOCTPOCHUS C NOMOILIBK LUPKYJIS
U JUHEUKU.

[IpenMeTHBIE pe3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kjacce.

PacniozHaBaTh OCHOBHBIE BHUJIbI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [OJIb30BATHCS
VX CBOMCTBAMMU IPU PEIICHUU F€OMETPUUECKUX 3a7aY.

[IpuMeHsTh CBOMCTBA TOYKU IEpeceYeHus MeAuaH TpeyrojbHUKa (LEHTpa Macc)
B PEILICHUU 3a]a4.

Brnanerp moHATHEM CpegHEW JIMHUM TPEYrOJIbHMKA W TPanelUuH, NMPUMEHSATHh UX
CBOMCTBA IMpU pEUICHMH reoMerpuuecknx 3anad. [lomp3oBatbesa teopemont Paneca
M TEOPEMOM O NPONOPLUOHAIBHBIX OTpPE3KaX, MPUMEHATh HUX Uil PEIICHUS
MPaAKTUYECKUX 3a7a4.
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[IpumeHsaTh TpU3HAKKA TOA00US TPEYTOJBbHUKOB B PEIICHHH TE€OMETPHYECCKUX
3ajad4.

[Tonb3oBatbest  Teopemort  [ludaropa g pelieHus  reOMETPUUYECKUX
U OpakTUYecKux 3anad. CTpOUTh MAaTEMaTUYECKYI0O MOJENIb B MPAKTUYECKUX 3a/Jadax,
CaMOCTOSITEIbHO TPOBOJIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Braners moHSATUSMEM CHHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO yIJia MPsIMOYT'OJIbHOTO
TpeyroibHuka. [lonb30BaThCd ATUMM MOHATHSMHU [JI1  PELICHUS] TMPAKTUYECKHUX
3aj1ay.

Boraucnsats  (pa3nmuuHbIMU - cioco0aMul) TUTOMIAAh TPEYroJbHUKA | TUIOMIAIH
MHOTOYTOJIbHBIX (UTYp (TMOJB3YSCh, TJI€ HEOOXOAUMO, KalIbKyJasaTopoMm). [IpuMeHsTh
MOJIYYUCHHbIE YMEHUS B IPAKTUYECKUX 3a]1adax.

Brnaners moOHATUSIMU BIIUCAHHOTO U IEHTPAIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX YIiax, yriax Mexay XopAamu (CEKyIMMH) U yriie MEX]y KacaTeJbHOU
U XOPJI0¥ IpU PEIIEHUH T€OMETPUYECKUX 3a]1ay.

Brnagers TMOHSATHEM ONKMCAHHOTO YETHIPEXYTrOJIbHUKA, MPUMEHSTh CBOWCTBA
OIMKMCAHHOT0 YETHIPEXYrOJIbHUKA TP PEIICHUH 3a]1a4.

[TpuMeHATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJICIIN
I 3aJlad  pealbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C TpUMEHEHHWEM TMoao0usi U TPUTOHOMETpUM (MOJB3YSICh, TJI€ HEOOXOAUMO,
KaJIbKYJISATOPOM).

[IpenmeTHBIC pe3yabTaThl OCBOCHHS IMPOTpaMMBI Y4eOHOTO Kypca K KOHITY
oOyueHus B 9 Kiacce.

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIBIO
pa3M4YHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («PELIEHUE MPSMOYrOJIBbHBIX
TPEYroiabHUKOBY). HaxomuTh (C NOMONIIBIO KalbKYJISITOpa) JJIMHBI W YIJIbI
JUIS HETAOJMMYHBIX 3HAUCHUH.

ITonp30BaThcst  (OpMyslaMHU NPHUBENEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJII HAXOXKJEHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYHHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXIEHUS Pa3IHYHBIX
3JIEMEHTOB TPEYroJIbHUKA («pEIIeHUE TPEYroJbHUKOBY), MPUMEHATh UX MPHU PEIICHUU
IrE€OMETPUYECKHUX 3aa4.

Brnagets noHsTHSMH NpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
nonooHbIX (uryp. Iloas3oBarbest cBOMCTBaMU MOJ00MSI TPOU3BOJIBHBIX (DUTYDP, YMETh
BBIUMCIISATD JJIMHBI U HAXOIUTH YIJIbl y MOJOOHBIX Guryp. IlpuMeHsTh cBoOlcTBa MOg00Us
B IMPAaKTUYECKUX 3aJadyax. YMEeTb MPUBOJIUTH TPUMEPHl MOAOOHBIX  (UTYp
B OKPYXAIOILLEM MUPE.

[Tonb3oBaThCs TEOpEMaMH O MPOU3BEACHHH OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIHX, O KBAAPATE KacaTeIbHOM.
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[Tonmp30BaThCsl BEKTOpPaMHU, MMOHUMATh UX TE€OMETPUUYECKUN U (PU3MUECKUN CMBICI,
NPUMEHATh MX B pEHICHUH TE€OMETpUYECKHX M (u3ndeckux 3anad. llpumMeHdaTsb
CKAJIIPHOE IIPOU3BEIECHUE BEKTOPOB I HAXOKICHM JUIMH U YIJIOB.

ITonb30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHATH €r0 B PELICHUU
IrEOMETPUUYECKUX U IIPAKTUYECKUX 3a1a4.

Bianers NOHATHAMHU ITPAaBUIILHOIO MHOTOYT'OJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
JIyTA OKPYXXHOCTH M PaJMaHHOW MEPBI YIJIa, YMETh BBIUMCIATH IUIOIIAAb KPyra M €ro
yacTed. [I[puMeHATh NOTydeHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (M1 HEHTPbI) CUMMETPUH (PUTYp, TPUMEHSTh ABHXKEHUS MIIOCKOCTH
B IIPOCTEUIIUX CIydasix.

[IpuMeHATh MOMYy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMAaTUYECKUE MOJIEIIN
Ul 3aJad  peaJbHOM JKW3HM M NPOBOAUTH COOTBETCTBYIOIIHWE  BBIYMCIICHUS
C TMpPUMEHEHHEM TOJ00US W TPUTOHOMETPUYECKHX (yHKIMI (MOMB3YSICh, Tae
HEO0OXO0JIMMO, KaJTbKYJISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonmnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUuXCs

(Tembl) Kypca 4acoB COZICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKHE (DUTYPHI U r€OMETPUUYECKHUE Pacno3dnaBaTh n3ydeHHBIC T€OMETPUUECKUE (PUTYPHI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aHMHOE PACIIOJI0KEHUE, BHINOJIHATH
F€OMETPUYECKUX BEJIUYMH MHOroyroJjbHuK, YEPTEXK IO YCIOBUIO 33/1a4H.
JIOMaHasl. IIpoBoauTH IPOCTEUIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTIIBI.
Pabora

C MPOCTEUIIUMU
JepTeKaMu.
N3Mepenne mmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

HN3mepsATh JIMHENHBIE U YIJIOBBIE BEJIMYMHBI T€OMETPUYECKHUX
U TIPaKTUYECKUX OOBEKTOB.

OmnpenensiTth «Ha rja3» pa3Mepbl peaJbHbIX O0BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

PemaTsh 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemarhb 3a1aun Ha B3aMMHOE PACIIOIOKEHUE
reoMeTpUYecKuX QUryp.

IIpoBoauTh KIacCUPHUKAIUIO YTIIOB, BBIYUCIATH
JIMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HE00X0AMMBbIE J1I0Ka3aTeIbHbIE PACCYKICHUSI.
3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyrojJbHUKU

22

IToHsTre 0 paBHBIX
TpeyroJIbHUKax

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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Y TICPBUYHBIC
MIPEICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Tpuznaku
paBEeHCTBA
IPSIMOYTOJIbHBIX
TPEYrOJLHUKOB.
CBOMCTBO MeIHaHbI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MPOBEAECHHOMN

K TUTIOTEHY3E.
PaBHoOenpeHHbBIC

Y PaBHOCTOPOHHHUE
TPEYrOJILHUKH.

[Ipu3naku 1 cCBOKMCTBA

PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B FEOMETPUHU.
[IpssMOyTONIBHBIN

TPEYTOJIBHUK C YIIIOM

B 30°

BoiBoauTh criefcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJUPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, TIPSIMOYTOJIbHOTO, PaBHOOCIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MePIEHANKYIISIpa
OTpe3Ka; IePUMETpa TPEYTroJbHUKA.

@ opMyJTHPOBATH CBOWCTBA M MPU3HAKU PAaBHOOEIPESHHOTO
TpPEeYroJibHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXOXJICHUS PAaBHBIX TPEYTOJIHLHUKOB.

IIpuMeHATHL TPU3HAKKM PABEHCTBA IPSIMOYTOJILHBIX
TPEYrOJILHUKOB B 3a/1aUax.

Hcnoab3oBaTh udPOBHIC PECYPCHI AJIS1 HCCJIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMHTBHCA ¢ HCTOPHEH Pa3BUTHS TCOMETPUH

77




denepanpHas pabouas nporpamma | Marematuka. 5-9 xinaccel (0a30BbIi YPOBEHB)

[lapaienbHbIE IPSMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH NOHATHE ITAPATIICIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE IIPUMEPHI.
Hakpecr nexammue, M3yuaTs cBOMCTBA YIII0B, 00pa30BaHHBIX MPHU MIEPECECUCHUH
COOTBETCTBEHHBIE ITapAJUICIIBHBIX IPSIMBIX CEKYILIEH.
Y OIHOCTOPOHHUE IIpoBoauTh J0Ka3aTENbCTBA APAIUICIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIC MPSIMBIX C TOMOIIBIO YTJIOB, 00pa30BaHHBIX NP NIEPECEUECHUN
IIPU [IEPECCUCHUU ATUX MPSAMBIX TPETHEH NPSIMOM.
napaJieIbHbIX Bbr4uciasite CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTI'OJIbHHKA.
OPSMBIX CEKYILEH). Haxoauts ynciioBble 1 OYKBEHHbIE 3HAUEHUS YTJIOB
IIpu3nHax B F€OMETPUUECKHUX 33/1a4aX C UCIIOIb30BAHUEM TEOPEM
[IapajuIeIbHOCTH 0 CYMME€ YI'JIOB TPEYI'OJIbHUKA U1 MHOTOYT OJIbHHKA.
IIPSAMBIX Yepe3 3HAKOMHTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH
PaBEHCTBO PACCTOSHUMI
OT TOYEK OJHOMN
MPSIMOM 1O BTOPOU
MPSIMOM.
CymmMma yrnos
TPEYTOJIbHUKA.
BHemnue yrist
TPEYroJIbHUKA
OKpYy>KHOCTb U KpYT. 14 OKpyXHOCTB, XOpaa D®opMyJIMpPOBATH ONPEAEJICHUs . OKPYKHOCTH, XOPABL,
['eomeTpuueckue U IUaMETP UX JaMeTpa U KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOCHHUS CBOMCTBA. M3y4yaTh uX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
KacarenpHas HccaenoBarp, B TOM 4KCIIE HCIOJAB3YH HU(PPOBLIE
K OKPYKHOCTH. pecypcehl: OKPYKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKpyXHOCTB, OKPYKHOCTH, BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAS B YrOJI.
[Tonsitue o I'MT,
[IPUMEHECHUE

B 33J1a4ax.
buccekrpuca

U CEepEeIVHHBIN
NEPHEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpYy»XHOCTB,
ONMCaHHAasl OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs

B TPEYI OJIbHUK.
IIpocrenmme
3a1a4u

Ha MMOCTPOCHHE

KacaTeIIbHbIX.
HUcnoab3zoBarb MeToa ' MT 11 nokazarenbCcTBa TEOPEM

0 MepPEeCeUueHUH OMCCEKTPUC YTIIOB TPEYTrOJIbHUKA U
CEPEANHHBIX MEPIIEHAUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoupro 'MT.

OBiageBaTh NOHSATHUSIMHU BIIMCAHHON U OMMCAHHOU
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPbI 3TUX
OKPYXHOCTEH.

Pemiats OCHOBHBIE 32/1a4M HA MMOCTPOCHME: yIjia, PABHOTO
JTAHHOMY; CEPEAMHHOTO MEPIICHANKYIIAPA TAHHOTO OTPE3Ka;
IIPSAMOU, MMPOXOASALIEN YEPE3 JaHHYIO TOUKY

Y TIEPICHIUKYSPHON JaHHOMN MPSMOIi; OMCCEKTPUCHI
JTAaHHOTO YTJIA; TPEYTOJbHUKOB IO PA3JIMYHBIM 3JIEMEHTAM.
3HAKOMUTBHCH C UCTOPHEH PAa3BUTHS T€OMETPUH

[ToBTOpEeHue, 0000mEeHNe 4 [ToBTOpEHUME PemiaTe 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLINE CBSI3U
3HAHUU 1 000011IeHIE MEX1Y Pa3IMYHbIMU YaCTSIMM Kypca
OCHOBHBIX ITOHATHI
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOTPAMME
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8 KIIACC
HanmenoBanue pasnena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOITUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpexyroabHUKH 12 [Tapannenorpamm, ero | M300pakaTh 1 HAXOAUTh HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTrOJbHUKHU PA3HBIX BUIOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUs: TTapaIeIorpaMma,
MapasseaorpaMMoB IPSIMOYTOJIbHUKA, poMOa, KBajpaTa, Tparemnnn, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpareuuu, NpssMOyroJabHON TPaIlCLUU.
pomMO, KBaapar), UX Jloka3bIBaTh M UCIIOJIb30BATH IIPU PELICHUM 3a1a4
IPU3HAKU U CBOMCTBA. | INPU3HAKU U CBOMCTBA: ITapauIeIorpamMmma,
Tpanenus. npsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareuuu, paBHOOOKOH
PaBHoOOKas Tparenuu, NpsaMoyrojabHON TPAICIUN.
Y NPSAMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYrOJIbHUKA.
Tparenuu. Hcnoab3oBaTh 11u(poBHIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX Puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

Teopema daineca u Teopema 15 Teopema Daneca ITpoBoAMTH MOCTPOECHMS C TIOMOIIBIO IUPKYJIIA U JUHEHKHU

O TIPOIIOPITUOHAITLHBIX
OTpe3Kax, MoT00HBIC
TPEYrOJIbHUKHU

Y TeopeMa

O MPOMOPLUHOHAIBHBIX
OTpE3Kax.

Cpennsis muHUs
TPEYroJbHUKA.
Tpaneuusi, ee cpenHss

C UCIOIb30BaHKe TeopeMbl Dajeca U TEOPEMBI

O MPONOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPIIMOHATIBHBIN OTPE30K.

IIpoBoauTH 10KA3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYrOJIbHUKA NIEPECEKAOTCSA B OJJHOM TOUKE, U HAXOAUTh
CBA3b C LIEHTPOM MAacC, HAXOAUTh OTHOIIEHUE, B KOTOPOM
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JIUHUS.
[IponopuroHaNbHbBIE
OTPE3KH.

Lentp macc

B TPEYT OJIbHUKE.
ITonoOHEIE

TPEYT OJIbHUKHU.

Tpu npusnaka
moa00ust
TPEYTrOJIbHUKOB.
[Ipumenenune
MOJ00HS

MIPU PEIICHUU
MPaKTUYECKUX 3a]1a4

MEJIMaHbI JEIATCA TOUYKOM UX NEPECEUCHUS.

Haxoaurtp nonobHbIe TPEyroJIbHUKM Ha TOTOBBIX YEPTEkKaX
C YKa3aHMEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
Pematp 3aga4m Ha 0JJOOHBIE TPEYTOJIBHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOECHUS YEPTEKEN U HAXOKICHUS
NOJIOOHBIX TPEYT OJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C UCIIOIb30BAHUEM
IPU3HAKOB M10100MSL.

Jloka3pIBaTh TpU NIPU3HAKA II0J00US TPEYTOJIbHUKOB.
IIpuMeHATH [TONy4EHHBIEC 3HAHUS IPUA PELICHUN
T€OMETPUYECKUX U NTPAKTHYECKUX 3a/1a4.

3HAKOMMTBCH € UCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TUIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogo0HBIX uryp

14

CBolicTBa iomaaeun
r€OMETPUYECKUX
duryp.

DopMyIb

JUIS TUIOIIA N
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIenuu.
Brruucnenue
IUIOIIAJICH CIIOMKHBIX

duryp.

OgJ1aieBaTh NePBUYHBIMH NpeICcTaABJIEHUAMH 00 0o01Ieit
TeOopuH Iiomaau (Mepsl), GopMyJIMpPOBaThH CBOMCTBA
TUTOIA T, BBISICHSATH WX HATJIAHBIA CMBICIT.

BoiBoauTh (opMYyIIBI IIJIOLIAAN TTApAIIEIOrpamMma,
TPEYroJbHUKA, TPaneunu u3 GOpMyIbl MIIOIIA TN
NpsAMOYTOJIbHUKA (KBaapara).

BoiBoauTH (DOPMYIIBI TUIOMIA/INA BBITTYKIIOTO
YEeTHIPEXyroJbHUKA Yepe3 JUaroHad U Yroj MeXy HUMHU.
Haxoauts momanu guryp, n300pa’keHHbIX Ha KJI€TYaTON
Oymare, HCIIOJIB30BATh pa3oreHne (GUrypsl Ha 4acTU

U IOCTpauBaHUE.
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[Tnomanu gpuryp

Ha KJIeT4yaTron Oymare.
[Inomaau momo0OHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaAaHUEM.
Pemenue 3agau

C TIOMOIIBLI0 METO/1a

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOLIAM JJIsl PELLIEHUSA TEOMETPUYECKUX 3a1a4.

HaxoauTthb momiaan noo0HIX Guryp.

BbIumncasiTh MIONIAAH Pa3IMYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTs 3a1a4u Ha 1JI0Ab C TPAKTUYECKUM
COZIepKaHUEM

BCIIOMOTaTeIILHOU
TUTOIIIA !
Teopema ITudaropa 10 Teopema Iludaropa, Hoka3biBaTh Teopemy [ludaropa, ucnonb3oBars ee
W HaJyaJla TPUTOHOMETPUHN ec MPUMCHCHHE. B IIPAKTUYECKUX BBIUUCIICHUSX.
Omnpenenenue D opMyTHPOBATH OIPEICIICHUS TPUTOHOMETPHUIECKUX
TPUTOHOMETPUYECKUX | (YHKIIUH OCTPOTO yTJjia, MPOBEPSITh X KOPPEKTHOCTD.

GyHKUIUNA OCTPOro
yriia IpsMOYTOJILHOTO
TPEyroJibHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYrOJbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKJIECTBO

BbIBOIMTBH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOIEHUS MEKY CTOPOHAMHU

B MIPSIMOYTOJILHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°;
30° u 60°.

Hcnoab3oBaTh Gopmysbl IpUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO JIJISI HAXOKICHUS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKIHUIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOJIydeHHbIE 3HAHUS U YMEHHUS IPU PELLICHUN
IPAKTUYECKUX 3a7a4.

3HAKOMMTBHCH C UCTOPHUEH Pa3BUTHS T€OMETPUHN
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YTIIBI B OKPYKHOCTH.
BrincaHHbIE U ONIMCaHHbBIE
YETBIPEX YT OJIbHUKHU.
KacarenbHble

K OKpykHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucannsie

Y [ICHTPAJIbHBIC
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOU

Y XOpHOM.

YTibl MeXIY
XOpJaMu

U CEKYIIIUMH.
Bnoucannsie

1 OIMCAHHEBIC
YETBIPEX YT OJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUYECKUX
3aj1a4.

Bzaumnoe
pacIoJIOKEHHUE
JBYX OKPYKHOCTEH,
obmne
KacaTeIbHEBIC.
Kacanue
OKPYXHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEIECIICHNUS], CBA3aHHBIC

C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPaIbHbIN yroJl).
HaxoauTthb BIIMCaHHBIE YIIIbI, ONAPAOIIMECS HA OAHY IYTY,
BBIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
yIilax, TEOPEMBI O BIMCAHHOM YETBIPEX YT OJIbHHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccaenoBarp, B TOM YHCIIE C TOMOIIBIO IUPPOBBIX
pPECYPCOB, BIIMCAHHBIE M OIIMCAHHBIEC YETHIPEX YT OJIbHUKH,
BBIBOJMTH X CBOKCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU PELLICHUHU
3a1a4
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[loBTOpeHue, 06001IeHNE 4 [ToBTOpEHUE Pemartp 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIUE CBS3U
3HAHUI OCHOBHBIX MOHATUM U | MEX]Y pa3IMYHBIMHU YacTSIMU Kypca
METOJI0B KypCOB
7 1 8 KJ1acCoB,
0000111eHEe 3HaHUN
OBIIEE KOJIMYECTBO 68
UACOB I10 ITPOI'PAMME
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9 KUIACC
HanmenoBanue paznena | KonuuectBo OcHoBHOE OcHOBHBIC BUJIBI JISATEIILHOCTH 00 yJarOIuXcs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenne DopMyJIMPOBATH ONPEAEJECHUA TPUTOHOMETPUUECKHUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U MPSIMBIX yIJIOB.

Pernienre TpeyroJbHUKOB ¢yukwii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmyisl (c paauycoM ONMKHCAHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10IAEH
TeopeMa KOCHUHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKY
Pemenue HUMH, popMYyJia MIIOMIAN YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAroHajinu U YIrojl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaThb TpeyroapHUKH.
NpUMEHEHHe PemiaTh npakTH4eCcKue 3a1a4M, CBOASAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKA

[IpeobpazoBanue momo0us. 10 [TonsiTue OcBauBaTh NOHSITHE TTPeOOpPa30BaHUS TTOOOUS.

MeTpuueckue
COOTHOILIEHUS
B OKPYKHOCTH

0 NMpeoOpa30BaHUM
nomoowus.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOTI00HBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP]I,
TeopemMa

HccienoBarh OTHOLIEHUE JTUHEHHBIX 3JIEMEHTOB QUTYD
pu Mpeodpa3oBaHuU MO00US.

HaxonuTs mpumepsl og00HUs B OKPYKaOIIEH
JNENUCTBUTEIBHOCTH.

BbIBOAMTH METpHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOp/J, CEKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJAO0OHBIX TPEYTOJbHUKOB.

Pemath reoMeTpudecKue 3a1a4u U 33144 U3 PeaTbHON
KU3HU C MCTIOJIb30BaHNEM MOTOOHBIX TPEYTOIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
TeopeMa O KBaapare
KacaTeIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3a7a4

BekTopsl

12

Omnpenenenue
BEKTOPOB, CII0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
DuU3nUECKnii

Y T€OMETPUYECKUU
CMBICJT BEKTOPOB.
Pasznoxenue BekTopa
1o IBYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
ITPOU3BECHUE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIeI0BATH TEOMETPUYECKUM (MIEpeMEIICHUE)

U (u3HUecKuil (Cuia) CMBICIBI BEKTOPOB.

3HaTh onpeaeseHlst CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3NUECKUN CMBICIIBI ATHX OTEPAIU.
PemiaTh reoMeTpuyecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackiiaapiBaTh BEKTOP MO ABYM HEKOJJTMHEAPHBIM
BEKTOpAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BbruncjsTe CyMMy, Pa3HOCTb U CKAUTAPHOE TPOU3BEIACHUE
BEKTOPOB B KOOP/IMHATAX.

IIpyMeHATH CKaJIsIpHOE MPOU3BEICHUE JI1 HAXOXKICHUS
JUITMH U yTJI0B
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pUMEHEHUE

JUIS1 HAXOKJICHUS
JUTH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
[IpumeHneHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(0737095

I[CKapTOBBI KOOpAHWHATHBI
Ha IIJTOCKOCTHU

JlexapToBbl
KOOPAWHATHI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE IPSIMON.
YpaBHeHne
OKPY>KHOCTH.
Koopannatsl Touek
IepeCceUCHUs
OKPY>KHOCTH

Y IPSIMOM.

Meron koopauHaT
MIPU PELICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTh NOHSITHE TIPIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAUTHL ypaBHEHHUE IPSIMON U OKPYKHOCTH.
BbiaessiTh NOMHBIA KBAAPAT JJIs1 HAXO0XKACHUS LIEHTpa

Y paanyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemathb 3a1a4u Ha HAXOXKJICHUE TOYEK

IepecedyeHus NMPSMbIX U OKPYKHOCTEU C IIOMOILBIO METOA
KOOpJMHAT.

Hcnonb3oBaTh CBOWCTBA YIIIOBOro Koddduiinenta npsamMoun
IIPU PELICHNUH 3a]a4, AJIs1 ONPEAECICHUS PACTIONIOKEHUS
MIPSAMOM.

IIpyMeHsITL KOOPANHATHI IPU PELLICHUH

F€OMETPUYECKUX U ITPAKTUYECKUX 3a/]1a4,

JUISl TOCTPOEHUSI MAaTEMAaTHIECKUX MOJIEIIEH

peabHBIX 3a7a4 («METOJ KOOPANHAT).

[Honb30BaThbest IS MIOCTPOCHUS U UCCIIEIOBAHUN

U (HPOBBIMU PECYpPCAMH.

3HAKOMHUTBHCH C HCTOPHEN Pa3BUTHS T€OMETPUHU
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[IpaBuiIbHBIE
MHOT'OYTOJIbHUKH.
JlmHa OKpy>XHOCTH

Y IUIOLIAJb Kpyra.
Brraucnenue miomaaen

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno w. JInuna
OKPY>KHOCTH, 1yTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Inomanp kpyra,
CEKTOpa, CErMEHTAa

D opMyJMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
I[Monb30BaTHCS NOHATHEM JIJIMHBI OKPYKHOCTH, BBEIEHHBIM
C IIOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPEAeJATh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IMpoBoauTe mepexoa OT paAuaHHOW MEPHI yria

K IPagyCHOM U HA00OpOT.

OmnpeaejasaTs moMAaAL Kpyra.

BoiBoauth opmMyiibl (B IpaJlyCHON U paguaHHON Mepe)
IUISL JJTAH YT, TUIOIIAIe CEKTOPOB U CETMEHTOB.
Boruncasith miomanau GUryp, BKIIOYAIOIINX 3JE€MEHTHI
OKPYXHOCTH (KpyTra).

HaxoauTh miomaau B 3aa4ax peaabHOU KU3HU

JIBHKEHUS TNIOCKOCTH

ITonsaTHE O NBM>KEHUH
IVIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PEUICHHUH 33/1a4

Pa30uparthb npuMepsbl, WIUTFOCTPUPYIOIINE TTOHATUS
JIBUYKEHUS.

DopMyJIMPOBATH OINPEICIICHUS MapalIeIbHOTO MEPEHOcCa,
II0BOPOTa U OCEBOW CUMMETPHH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOIBUKHBIC
TOYKH.

Haxoauthb IEHTPBI U OCH CUMMETPUN MPOCTENIIINX
buryp.

IIpuMeHATH apaJuIeIbHBIN IEPEHOC U CUMMETPHUIO
IIPU pEIICHUHN Te€OMETPUUECKHUX 3a/1a4 (pa3ouparh
IPUMEPBI).

Hcnonb30BaTh U1 TOCTPOCHUS U UCCIICAOBAHUM
U (pPOBBIE PECYPCHI
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[loBTOpEeHue, 00001ICHNE,
CHCTEMAaTH3allMsI 3HaHUH

[loBTOpEHME
OCHOBHBIX ITOHATUHI

1 METOZ0B KypPCOB
7-9 xJ1accos,
obo01ieHne

Y CUCTEMAaTU3aLHs
3HaHuu. [Ipocrenmme
reOMETPUUECKHUE
buUrypsl u ux
cBoicTBa. M3mepenune
F€OMETPUIECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannenpHbie

Y NIEPIEHIUKYIS pHbBIE
psiMbIE.
OKpy>KHOCTb U KPYT.
I'eomerpuueckue
MIOCTPOEHHUS. Y TJIbI

B OKPY>KHOCTH.
Brnincanuele

Y OIIMCAaHHBIE
OKPYKHOCTH
MHOT'OYTI'OJIbBHUKOB.
IIpsamas

U OKPY’KHOCTb.

OnepupoBath noHATUSAMU: (UTYpa, TOUKA, TIPSMAasi, YToJl,
MHOT'OYT'OJIbHUK, PAaBHOOEAPEHHBIN M PaBHOCTOPOHHUM
TPEYTroJIbHUKH, IPAMOYTOJIbHBINA TPEYrOJIbHUK, MEIMaHA,
OMCCeKTpHCa M BBICOTA TPEYTOJLHHKA, TTapajlIeIorpaMM,
pOMO, IPSAMOYTOJILHUK, KBAJPAT, TPAMEIHs; OKPYKHOCTD,
KacaresbHas; paBEHCTBO U Moj100ue Quryp,
TPEYTOJIbHUKOB; MapaJuIeIbHOCTh U NEPHEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY NPSIMbIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U NPAMOM; JJIMHA, paCCTOSHUE, BEJIMYMHA yTIJIa,
IJIOMIAAb, IEPUMETP.

HUcnonb3oBarb popmyJibl: IEPUMETPA U TUIOLIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIA/IA KPyTa,
o0beMa MpsIMOYTOJILHOTO TapasuieNienunea.
OnepupoBaTh NOHATHUAMM: TIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCMOJIb30BATh 3T ITOHITHUS

JUJIS1 IPEJICTaBICHUS JAaHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE
U3 IPYrUX Y9€OHBIX MPEAMETOB.

PemiaTh 3a1a4m Ha MOBTOPEHUE OCHOBHBIX MOHSTHIHA,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMYHBIMU YacTsIMH Kypca.
BpiOupars MeTox J1sl peuieHus 3a1a4Hu.

Pemiath 3aga4m 13 noBceJHEBHON KU3HUA
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YeTsIpexyronbHUKH.
Brincanueie

Y OIIUCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa
Y Havaja
TPUTOHOMETPUH.
Permenne o0mmx
TPEYT OJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
[IpeoOpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[Tnomane.
Brruucnenue
mromaaei. [ nomanu
oA00HBIX GUTYP.
JlexapToBbl
KOOPJIMHATBI

Ha MJIOCKOCTH.
Bekropsl

Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

68
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1mHMQpOoBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIITYIO 3HAYUMOCTbH, KaK C TOYKH 3PSHHSI MPAKTUIECKUX MPHIIOKEHUH, TaK U UX POIU
B 00pa3oBaHMM, HEOOXOAMMOM KaXKIOMY dYeloBeKy. Bospacraer wumcno mpodeccuid,
IpU OBJAJICHUH KOTOPBIMU TpeOyeTcss Xxopornas ©0a3oBas TOATOTOBKAa B 00JacTd
BEPOSATHOCTU U CTAaTUCTHKH, TaKasl MOATOTOBKA BaXkHa ISl MPOAOKEHUST 00pa30BaHus
U /ISl YCHEIIHOM MpoQecCOHANbHON Kapbephl.

Kaxxaplii yenoBeK MOCTOSHHO MPUHUMAET PELIEHHs] HA OCHOBE UMEIOIIUXCS Y HETO
JNaHHbIX. A U1 OOOCHOBAHHOIO MPUHATUS pEIIEHUS B YCIOBUAX HEJOCTaTKa
Wi K30bITKa MHPOpMALMM HEOOXOJUMO B TOM YMCIE XOPOIIO CPOPMUPOBAHHOE
BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIICHUE.

HIMeHHO MO3TOMY OCTpPO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYUAIOIIUXCS
(G YHKUIHMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYIO B ce€0sl B KayeCTBE HEOTHEMIIEMOU
COCTABJISIIONICH YMEHHE BOCHPUHUMATh W KPUTHYECKH aHATU3UPOBATH WH(GOPMAIIUIO,
MPECTABICHHYIO B PA3IUYHBIX (OopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX
peasbHBIX MPOLIECCOB U 3aBUCUMOCTEW, MPOM3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE
pacyeThl.

3HAaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMH MNpUHIMIAMHU cOopa, aHaIM3a
U TIPEACTaBIICHUS MaHHBIX W3 Pa3IMYHBIX chep >KM3HM OOIIEecCTBa M TOCYAapCTBa
npuobmiaer oOydaromuxcsi K  OOLIECTBEHHbIM HHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKH pa3BMBaeT HABBIKM OpraHu3allid Tiepedopa W TOJAcYeTa dYHcia
BAapUaHTOB, B TOM YHWCJI€ B MPHUKJIAIHBIX 3a/7adaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB cO34aeT MaTeMaTHYeCKHil (QyHAaMeHT s (OPMUPOBAHUS KOMIETEHIIHIMA
B obOnact uH(pOpMaTUKA M UUGPOBBIX TexHoorui. [Ipy W3ydeHHH CTaTUCTUKU
U BEPOSTHOCTH 00OTaIlaloTcs MPEACTaBICHHS 00yJaroIIUXCs O COBPEMEHHON KapTUHE
MHUpa U METOJaX €ro MccieaoBaHus, (popMHUpYyeTCs MOHUMAHUE POJIM CTAaTUCTHKHU Kak
UCTOYHMKA COLUMAIbHO 3HAYUMOW HH(OpMaluMuW U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSATHOCTHOT' O MBILIUICHUS.

B cooTBeTcTBUM C NaHHBIMM LIETSIMU B CTPYKType IpOorpaMmbl yueOHOro Kypca
«BeposTHOCTB U CTAaTHCTHKa» OCHOBHOI'O OOIIETr0 00pa30BaHUs BbIIEICHBI CIEIYIOIINE
cofepkarenpHO-MeToanueckue JuHuu: «lIpeacraBienue NaHHBIX W OMUcCATEeNbHAs
CTaTUCTUKa», «BeposTHOCTh», «IJIEMEHThl KOMOWHATOPHKNY, «BBempeHune B Teopuro
rpadoBy.

Conmepxxanne nuauu «lIpeacraBieHue MaHHBIX W OMHUCATENbHAS CTATUCTHKA)
CIIY>)KHUT OCHOBOHM JJIsi (hOPMHPOBaHUS HABBIKOB pabOTHI ¢ WH(MOpMAIMEil: OT YTCHUS
U MHTEpHnpeTanuu HWHGOpMAIUu, IPEeICTaBICHHONM B Tabiauuax, Ha JuarpaMmmax
u rpadukax, 10 cOopa, MPEACTABICHUS W aHAIW3a JAaHHBIX C MCIOJIb30BAHUEM
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CTaTUCTHYECKUX XapaKTepUCTUK CPEIHMX M paccenBaHus. Palortas ¢ JaHHBIMH,
oOydaromuecss ydarcss CUYUThIBaTb M HWHTEPHPETUPOBATH JIaHHBIE, BBIIBUTATH,
apryMEeHTHPOBATh U KPUTUKOBATH TPOCTEHIITUE TUTIOTE3bI, PA3MBIILISATH Ha/l (haKTOpaMH,
BBI3BIBAIOIIMMHM HW3MEHYMBOCTb, M OLCHHWBAaTh WX BJHSHUE HA pPaccMaTpPUBAECMBIC
BEJIMYMHBI U ITPOLIECCHI.

NHTynTHBHOE TMpENCTABIEHUWE O CIy4allHOM W3MEHUYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN W TEHIECHIMNA CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM I W3y4EHUS
TEOpUHU BeposiTHOCTEH. bosbIioe 3HaueHne UMEIOT TPAKTUYECKUE 33/IaHNs, B YACTHOCTH
OTIBITHI C KJIIACCUYECKUMHU BEPOSITHOCTHBIMHU MOJIEISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAOIoA00us CIy4aitHOro COOBITHS.
[Tpu n3yyeHnn yuyeOHOro Kypca o0ydaromuecs: 3HaKOMSITCSA C MIPOCTEHIINMU METOAAMHU
BBIUKCIIEHUSI BEPOSITHOCTEM B CIIy4allHBIX 3KCHEPHUMEHTaX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU HCXOJAaMHU, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJSIOIIMMH CTaBUTh
U pemiath 0oJiee CIOXKHbIE 3a7aun. B yueOHbIN Kypc BXOAST HadalbHbIE MPEACTABICHUS
O CIIy4alHBIX BEJINYMHAX U UX YUCIIOBBIX XapAKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarolmuxcs
C MHOYKECTBAMHU M OCHOBHBIMHU ONEPALMSIMH HaJl MHOKECTBAMH, PACCMATPHUBAIOTCS
NpUMEpbl NPUMEHEHUs] [JIs1 PEHICHUs 3a/1ad, a TaKKE HCIOJNb30BAHUS B JIPYTrUX
MaTeMaTUYECKUX Kypcax U y4eOHBIX IpeaIMeTax.

B 7-9 knaccax uzydaercst yueOHbIl Kypc «BepoaTHOCTh U CTaTUCTHKA», B KOTOPBIN
BXOJAT paszaensl: «lIpencraBiieHne JaHHBIX W ONHUCATENIbHAST  CTAaTUCTHKA»,
«BeposTHOCTBY, «D11eMeHThl KOMOMHATOPUKIY, «BBeaeHue B Teoputo rpadoBy.

OOmiee YMCIO YacOB, PEKOMEHJIOBAaHHBIX JUId HW3Y4YEHHUS Y4eOHOro Kypca
«BeposaTtHOCTh U cTatucTUKa», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Hepmento),
B 8 kitacce — 34 gaca (1 yac B Heneno), B 9 knacce — 34 yaca (1 4ac B Heelno).

COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpencraBieHre naHHBIX B BUAE TaOMUI, AWAarpaMm, rpadukoB. 3amoHEHUE
Ta0JINI, YTEHUE W TMOCTPOEHUE AMarpamMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peajbHBIX MpolieccoB. M3Biedenne uHPOpMaAlMU W3 AHATPAMM
U TaOJIUII, UCTIOJIb30BAHUE U UHTEPIPETALIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpefaHee apupMETHUEecKoe, MeauaHa, pa3Max,
HauOoIblIee U HAaMMEHbLIee 3HaUeHHsI HAOOpa YUCIIOBBIX JaHHbIX. [Ipumeps! cinydaitHoN
U3MEHYUBOCTH.

Crny4yaliHbIN SKCIIEPUMEHT (OMBIT) U CydyailHOe coObITHE. BEpoATHOCTh U YacToTa.
Poinb ManoBeposATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIC U B OOIIECTBE.
Momnera n urpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmuHbL. Yncio pedbep u cymMMapHasi CTEleHb
BepmmH. [Ipencrasnenue o cBsa3zHoctu rpada. llenu u nuknsl. [Tytu B rpadax. O6xon

92



denepanbHas pabouas nporpamma | Marematuka. 5-9 kinacchbl (0a30BbIl yPOBEHb)

rpada (disepoB nyth). IlpencraBnenue 06 opuenTupoBaHHOM rpade. Pemenue 3amau
C IOMOIIIbIO rpadoB.

8 KUIIACC

[IpencraBienue JaHHBIX B BUJIE TaOJMII, JUarpamMmm, rpaQuKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MIOAMHOKECTBO. Oniepaliiy Hal MHOKECTBAMM:
o0beMHEeHue, nepecedeHue, aononHeHue. CBOMCTBa onepanuil HaJl MHOXKECTBaMHU:
MIEPEMECTUTENILHOE, COUETATENBHOE, PACIIPEACIUTENBHOE, BKIIOUeHUs. Vcrons30Banue
rpauueckoro MpeACTaBICHUS MHOMXECTB [l OMNUCAaHUS PEATbHBIX IPOIECCOB
U SIBJICHUW, IIPU PEILIEHUHN 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. Jlucrmepcuss M CTaHOAPTHOE OTKJIOHEHME
YHUCIIOBBIX HA0OPOB. J[narpamma paccerBaHuUsl.

DneMeHTapHbIe COOBITHS ciay4aitHoro ombita. CiaydaiiHbie coObITHs. BeposaTHocTu
coObITUH. OMNBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU. CrydailHbIN
BbIOOp. CBsI3b MEXIY MaJOBEPOSITHBIMU W MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU
B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBOWCTBa JE€PEBBEB: €AUHCTBEHHOCTH ITyTH, CYHIECTBOBAaHUE BHCSIYEU
BEPILLUUHBI, CBA3b MEXJY UYHUCIOM BEpIIMH M uucioM pedep. [lpaBuino ymMHOXKEHHS.
Pemenue 3agau ¢ nomoibio rpagos.

[IporuBomnonoxHeie coobiTUsA. narpamma Ditiepa. OObeAMHEHUE U TTEPECEUCHUE
coObiTii. HecoBMecTHbie coObITHS. DoOpMysa CIIOKEHHS BEPOATHOCTEH. Y ClIOBHAs
BeposTHOCTh. [lpaBuno ymHoxenus. HezaBucumbie coObiTus. llpencraBienue
DKCIEPUMEHTAa B BHUIE JepeBa. PelleHWe 3amady Ha HAXO0XKICHUE BEPOSITHOCTEN
C IOMOIIBIO JIEpeBa CIIyYaHOr0 SKCIIEpUMEHTA, AUarpaMmm Diliiepa.

9 KJIACC

[IpencraBienve MaHHBIX B BUAE TaOJHI], AUarpaMM, rpaduKOB, MHTEPIpPETALIHS
NaHHBIX. UTeHHe U MOCTPOCHUE TaONIUL, AUArpaMM, rpauKOB MO pealbHbIM JTaHHBIM.

IlepectanoBku u (akropuan. CodyeTaHHs M YHUCIO COYETaHWW. TpeyroibHHUK
[Tackans. Pemenue 3aia4 ¢ UCrosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckass BeposTHOCTh. Ciy4yaillHbli  BbIOOP TOYUKM M3  (UIYPHI
Ha IJIOCKOCTH, U3 OTPE3Ka U U3 AYI'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heymaua. Cepust UCObITaHUM 10 nepBoro ycmnexa. Cepus
ucneiTannii bepaymm. BeposTHocTH cOOBITHI B cepuU UCTIBITaHUI bepHysun.

CnydailHasgs BenMYMHA M paclpeleieHue BeposSTHOCTEH. Maremarndeckoe
OXHJaHUe U aucrepcus. [Ipumepsl MaTeMaTHYECKOro OKMAAHUSA KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHUs BEIWYMHBI. MareMaTHyecKoe OXKHMIAHUE U JUCIEPCUS CIy4alHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum.

[TonsiTue o 3akoHe 6oONBINX YKceN. M3MepeHnne BEpOoATHOCTEN C TOMOIIBIO YacTOT.
Ponb u 3HaueHue 3aKoHa OOJBIINX YUCET B IPUPOIE U OOIIIECTRE.
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IHNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIe pe3yJabTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOrOo Kypca K KOHILY
oOydeHus B 7 Kjacce.

Yurarb uHOpMaIMIO, MNpPEACTaBICHHYI0 B TabnMiax, Ha JguarpaMmmax,
MPEJICTABIIATh JaHHBIE B BUJIE TAOJIMI], CTPOUTH TUArpaMMbl (CTOJIOUKOBBIE (CTOIOUATHIE)
Y KpYrOBBIE) [0 MAaCCUBaM 3Ha4YECHHMI.

OnuceIBaTh M MHTEPIPETUPOBATH PEAJIbHBIE YHCIOBBIE JAHHBIE, IIPEICTABICHHBIC
B Ta0JIMIIaX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh MU ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKH: CPEIHEE
apu(pMeTnyecKkoe, MeiMaHa, HauOOoJbIIEeE U HAUMEHbIIIEE 3HAUECHUS, pa3Max.

HmeTs npeacTaBieHye o cilydaliHOW M3MEHYMBOCTH Ha IIPUMeEpax LeH, PU3MUEeCKUX
BEIMYMH, AHTPOINOMETPUYECKHUX JaHHBIX, MUMETh IPEICTABICHHE O CTATUCTUYECKOU
YCTOUYHUBOCTH.

[IpenMeTHBIC pE3yibTaThl OCBOCHHUS IPOTPAMMBbl y4eOHOrO Kypca K KOHILY
oOydeHus B 8 Kjacce.

N3Bnekats u mpeoOpa3oBbIBaTh MH(POPMAIKIO, TIPECTABICHHYIO B BHUJIE TAOJUII,
JuarpaMm, rpauKoB, IPEICTABIATH JaHHBIE B BUJIE€ TaOHII, TUarpaMm, rpaduKoB.

OnuceiBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTeNeil: CpeAHUX 3HAUEHU
U Mep paccerBaHHus (pa3Max, JUCIEPCUSl U CTAHIAPTHOE OTKIIOHEHHUE).

HaxonuTh 9acTOThl YHUCIOBBIX 3HAYEHUM M YacCTOThl COOBITHMH, B TOM YHCIE
0 pe3yJibTaTaM U3MEpPeHUN U HaOJI0ICHUH.

HaxoauTe BeposITHOCTH CIy4yalHBIX COOBITUHA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU.

Hcnons3oBaTh rpaduyeckue MOJEIU: JAEPEeBO CIy4aHOTO JKCIEPUMEHTa,
JarpamMMsbl Diliepa, YuciaoBas mpsimas.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, MOJMHOXKECTBO, BBINOJHATH OIEpalUU
HaJl MHOKECTBaMM: O0bEIMHEHHE, [TEPECCUCHUE, JOMOTHEHHE, EPEUHCIISATh FJIEMEHTHI
MHOJKECTB, IPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyeckoe Mpe/CTaBICHUEe MHOXKECTB M CBsSI3eH MEXAy HUMU
JUISL OIIMCaHMS MPOLIECCOB U SIBJICHWW, B TOM YHUCJE IPU PELICHUU 3a4ad U3 APYrux
y4€OHBIX IPEAMETOB U KYPCOB.

[IpenMeTHBIE pe3ybTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOrO Kypca K KOHILY
oOydeHus B 9 Kiacce.

N3Bnekats u mpeoOpa3oBbiBaTh MHGOPMAIIHMIO, MPEACTABICHHYIO B Pa3JIMYHBIX
UCTOYHUKAX B BHJE TaONUIl, auarpaMm, TrpaduKoB, TPEICTaBISATH JaHHBICE B BUJIC
Ta0JIUII, TUarpaMm, rpauKoB.
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Pemate 3amauM  OpraHM30BaHHBIM  NEepeOOpPOM  BapHaHTOB, a  TaKXke
C MCMOJIb30BaHUEM KOMOMHATOPHBIX MPABHUI U METO/IOB.

Hcrnonp30BaTh OnMcaTeIbHbIE XapaKTEPUCTUKU I MACCUBOB YHCIIOBBIX aHHBIX,
B TOM YHCJIE CPEITHUE 3HAYCHUS U MEpBl paCCEUBAHUS.

Haxoauth 4acTOThl 3HAY€HUl M YacTOThl COOBITHS, B TOM YHCIE MOIb3YACh
pe3ynbTaTaMu MPOBECHHBIX U3MEPEHUM 1 HAOIOIEHUH.

HaxoauTe BEpOATHOCTH CIIy4ailHBIX COOBITUM B M3yYEHHBIX OMbITAX, B TOM YHCIE
B ONBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITUSMH, B CEPHUSIX HCHBITaHHUI
JI0 TIEPBOI'0 yCIeXa, B CEpUsIX UCIIBITAaHUN bepHymm.

HNmets nipenicraBieHre 0 Cy4aiHOW BEJIMYMHE U O PACTIPEACIICHUN BEPOATHOCTEM.

HNmers mpencrtaBieHne O 3aKOHE OOJBIIMX 4YHCEN Kak O MPOSBICHHUH
3aKOHOMEPHOCTH B CJIy4YallHOH H3MEHYMBOCTH M O POJM 3aKOHa OONBLIMX YHCEN
B IIPUPOJIE U OOIIIECTBE.
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KonumuectBo OCHOBHOE coaepKaHue OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs
(Tembl) Kypca 4acoB
[IpencraBneHne NaHHBIX 7 [IpencraBinenne qaHHBIX OcBauBaTh CrOCOOBI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMYHBIM
JTaHHBIM. V3BieueHue

U MHTEpIIpeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTnueckas padbora
«Tabmuuby.

I'papuueckoe
MpeCTaBICHNUE JAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. Urenue u
MOCTPOEHUE AUATPAMM.
[Ipumepsl gemorpapuiyeckux
TUarpamMmM.

[IpakTrueckas padbora
«/InarpamMmbny

CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX MACCUBOB
C MIOMOIIBIO TAOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JAHHBIX (AeMorpaduyeckue
JaHHbIE, IPOU3BOJCTBO POMBIIIJICHHOM

U CEJIbCKOXO03HCTBEHHOM NMPOIYKIUH,
OOLIECTBEHHBIE U MPUPOIHBIC SBJICHHS).

H3yuyaTs MeTOnBI pabOoThI C TAOTUYHBIMU

U rpa)uueCKUMU IPEICTABICHUSIMHU JTaHHBIX

C IOMOUIBIO0 LIU(PPOBBIX PECYPCOB B XO/I€
MPAKTUYECKUX paboT

OmnucarenpHasg CTaTUCTHKA

Uucnossie HaOopwl. CpenHee
apudmeTudeckoe.

OcBanBaTh NOHATHS: YUCIOBON HA0Op, Mepa
HEHTPAIbHON TEHAEHIIUM (Mepa LIEHTPa), B TOM YHUCIIE
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Menuana 4uciioBOTO Habopa.

Y CcTOHYNBOCTh METHAHBI.
[IpakTrueckas pabora
«CpenHue 3HauCHUS.
HauOonblee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pa3max

cpenHee apupMeTHYecKoe, MeraHa.

OnuceIBaTh CTATUCTUYECKNE JAHHBIE C IOMOIIBIO
cpeaHero apu(pMeTH4eckoro u MeauaHsbl.

Pemars 3agaumn.

H3y4yathb cBOMCTBA CPEIHUX, B TOM YUCIIE

C TIOMOUIBIO0 IU(PPOBBIX PECYPCOB, B XO/€
IPaKTUYECKUX padoT.

OcBanBaTh NOHATHA: HaUOOJIbIIIEE U HAUMEHbILIEE
3HAYEHHUs] YACIOBOIO MACCHUBA, pa3Max.

PemaTs 3aga4u Ha BEIOOp crioco0a ONMMCaHUs
JAHHBIX B COOTBETCTBUH C MPUPOAOU TaHHBIX

Y LEJSIMH UCCIIETOBAHUS

CnyyaiiHasi U'3BMEHYUBOCTD

CinyyaiiHasi U'3BMEHYMBOCTD
(mpumepsi). Yacrora
3HAYEHUU B MaCCUBE
naHHbIX. [ pynmupoBka.
I'ucrorpammel.
[IpakTuyeckas padbora
«CrnyyaiiHasi “3BMEHYUBOCTb)»

OcBauBaTh MOHATHS: YACTOTA 3HAYEHUI B MAaCCUBE
JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrpaMMa.
CrpouTh 1 aHATU3UPOBATH TMCTOTPAMMBI,
noAOMPATH NOAXOMSIINN [Iar TPYNITUPOBKH.
OcBauBath rpaduyeckue npeAcTaBICHUs Pa3HbIX
BUJIOB CIIy4aiiHON U3MEHYMBOCTH, B TOM YHCJIE

C MOMOILBIO LIU(PPOBBIX PECYPCOB, B XOAE
IPaKTHUYECKON pabOThI

Beenenne B Teopuro rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3ama4u

¢ nmomortblo rpada. CteneHpb
(BaJIGHTHOCTH) BEPIIIUHBI.
Yucno pebep u cymmapHas

OcBanBathb NOHATHSA: Tpad, BepuinHa rpada, pedpo
rpada, cTeneHb (BaJICHTHOCTh BEPIIUHBI), 1IETh

U TTUKJL.

OcBanBaTh NOHATHSA: IYTh B rpade, 3iIepoB NyTh,
00xoJ rpada, OpUeHTUPOBAHHBIHN Tpad.
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CTeneHb BepiuH. Llens

u uukia. Ilyts B rpade.
[IpencraBieHue 0 CBA3HOCTU
rpada. O6xox rpada
(2i11epOB MYTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

Pemathb 3a1a4M Ha TOMCK CYMMBI CTETICHEH BEpPIIUH
rpada, Ha mouck 06xona rpada, Ha MOUCK MMyTeH

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CrOCOOBI MPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOATHOCTEH, TPYTUX
IPEIMETOB C TOMOUIBIO TPadoB (KapThl, CXEMBI,
AIEKTPUUECKHE 1eNH, (YHKIIMOHAIbHbBIE
COOTBETCTBHUS) Ha MIPUMEPAX

BeposiTHOCTh U yacToTa
CIIy4allHOTO COOBITHS

City4ailHblil ONIBIT

U CITyJaitHOoe COOBITHE.
BeposTHOCT 1 YacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

U TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmectBe. MoHeTa

Y UTpajbHas KOCTh B TCOPUHU
BEPOSITHOCTEM.
[IpakTnueckas padbora
«Yacrora BbINaJICHUS 0PIy

OcBanBaTh NOHATHS: CITYYANHBINA OIBIT

U CIIy4ailHoe COOBITHE, MAIIOBEPOSITHOE

Y IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

N3yyaTh 3HaUMMOCTH MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEpPaX
(aBapuu, HECHACTHBIE CITy4au, 3allUTa NEePCOHATBHON
uH(popMaIuy, nepeaya TaHHbIX).

H3y4athb posb KIACCUYECKUX BEPOATHOCTHBIX
Mozenel (MoHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0aronars 1 M3y4aThb 4acTOTY COOBITHI B POCTHIX
SKCIIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO IIU(DPOBBIX
pPECYPCOB, B XOZ€ MPAKTUUECKON pabOThI

O06006m1eHuE,
cHCTeMaTH3aus 3HaHUU

[IpencraBneHne JaHHBIX.
OnucarenbHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IIoBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1a4m Ha NPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C MIOMOIIBIO N3YYEHHBIX XapaKTECPUCTHK.

98



OdenepanbHas padoyas nporpamma | Matematrka. 5—9 kinaccel (0a30BbIi YPOBEHB)

OO0cy:k1aTh NpUMepPbI CIIYYaHBIX COOBITHI,
MaJIOBEPOSITHBIX U IPAKTUYECKU JOCTOBEPHBIX
CIIy4aitHBIX COOBITHH, UX POJIM B IPUPOJIC U KUZHH
YEJI0BEKa

OBILIEE KOJIMYECTBO
YACOB IIO I[TIPOTPAMME

34
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8 KIIACC
HaunmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI IESITEIILHOCTH 00 y4arOIINXCs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBineHrie JaHHBIX. IIoBTOPATH N3YYEHHOE U BBICTPAUBATH CUCTEMY

7 KJ1acca

OmmcarenbHasg CTaTUCTHKA.
Crny4daitHasi U3BMEHUYHUBOCTb.
CpenHue 4nucioBoro Hadopa.
Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne Mmoaenu
TEOPUH BEPOSITHOCTEN:
MOHETAa U UTpajibHasi KOCTh

3HAHUMU.

Pemate 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XAPAKTEPUCTHUK.
PemaTe 3aga4u Ha peACTaBICHUE TPYNIIMPOBAHHBIX
JAHHBIX U ONHMCAHME CIy4aHON U3MEHYNBOCTH.
PemaTe 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4aillHBIX COOBITHI, 00CYXAEHUE NPUMEPOB
CILy4aillHBIX COOBITHI, MaJIOBEPOSITHBIX

Y TIPAKTUYECKU JTOCTOBEPHBIX CIIyYailHBIX COOBITHH,
UX POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OnucaTenbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOr0 Habopa. OTKJIOHEHHE, UCIIOJIb30BaTh 3TH XapaKTE€PUCTUKHU
CranaapTHOE OTKIIOHEHUE JUTSl OTIMCAHUsI PACCEMBAHUS JJAHHBIX.
YHCJIOBOT0 Habopa. BouiaBurars runore3bl 00 OTCYTCTBUM WJIM HATUYUH
JlnarpamMMBbl paccerBaHUs CBSI3H I10 IMarpaMMmaM pacCEUBaHUSI.
CrpouTh 1uarpaMMbl paCCEMBAHUS MO UMEIOIIAMCS
JTAHHBIM, B TOM YHCJIE C TOMOII[BI0 KOMITbIOTEpA
MHoecTBa 4 MHOK€ECTBO, TOAMHOXKECTBO. | OcBaMBATH MOHATHA: MHOXKECTBO, DJIEMEHT

Onepanuun

MHOXKECTBA, ITIOAMHOXKECTBO.
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HaJ MHOXKECTBAMH:
o0ObeAMHEHUE, IEpECEUCHHE,
JOTIOJTHEHHE.
CaoiicTBa onepanuii
HaJ MHOXKECTBAMH:
NepPEMECTUTENBHOE,
codeTarebHOe,
pacrpenenuTeNbHOE,
BKJTIOUCHUSI.
I'paduueckoe
MPECTaBICHNE
MHOKECTB

BpInoTHATH onepanuM HaJ MHOKECTBAMMU:
o0ObeAMHEHUE, IEpECEUEHHE, T0NOTHEHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUYETATENIbHOE, PACIPEACIUTENBHOE, BKIIFOUCHUSI.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHOKECTB MPU OMKUCAHUU PEATbHBIX ITPOLIECCOB

U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYruX y4eOHbIX
MPEeIMETOB U KYypPCOB

BeposATHOCTB CiIy4aliHOTO
COOBITHS

DJyieMEeHTapHbIC COOBITHS.
Crny4daitHble COOBITHSI.
biaronpusitcTByronue
AJIEMEHTapHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITEI C paBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BIOOD.
[IpakTrueckas padbora
«OnbITBI

C PAaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU
COOBITHUSMUY

OcBanBaTh NOHSATHS: DJIIEMEHTApPHOE COOBITHE,
CllydaifHO€ COOBITHE KaK COBOKYITHOCTh
OJIarONpUATCTBYIOIINX AJIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOXHBIC DJIEMEHTApHBIE COOBITHSI.
Pemiats 3a1aum Ha BRIUMCIIEHNUE BEPOATHOCTEN
COOBITUH IO BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aifHOr'O OIIBITA.

Pemath 3aqa4u Ha BBIUMCIICHUE BEPOSITHOCTEH
COOBITUH B OIBITaX C PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMHU COOBITUSIMU, B TOM YHCTIC

C MIOMOILBIO KOMITBIOTEPA.

I[IpoBoaANTH U U3y4aTh ONBITHI

C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU
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(C UCTIOIB30BaHUEM MOHET, UTPATBLHBIX KOCTEH,
JIPYrux Mojieliei) B X0e TPaKTUUECKON padoThI

Brenenue B Teoputo rpados

HepeBo. CBolicTBa JiepeBa:
€UHCTBEHHOCTh MYTH,
CYILIECTBOBAaHHE BUCSYEH
BEPIINHBI, CBSA3b MEXKITY
YUCJIOM BEPIIMH U YUCIIOM
pebep. IlpaBuno ymMmHOXKeHUS

OcBauBaTh NOHSITHSA: IEPEBO Kak rpad Oe3 1uKIa,
BHCsIYasi BepIInuHa (JIKCT), BETBb JIEPEBA, MMYTh

B JiepeBe, 1UaMeTp JepeBa.

HN3yuyath CBOMCTBA JIEpPEBA: CYLIECTBOBAHUE BUCSYECH
BEPILMHBI, EAMHCTBEHHOCTb ITYTH MEXKIY ABYMSI
BEPILIMHAMH, CBSI3b MEXK/Ty YHUCIIOM BEPIUIUH U YUCIOM
peoep.

PemaTh 3a1a4u Ha MMOUCK U MTEPEUHCIICHUE TTYTEH

B JIEPEBE, ONPEIEICHUE YUCIIa BEPIINH WK pedep

B JiepeBe, 00x0a OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMCHCHUEM TIPABIJIa YMHOKCHHS

CnydaitHpie COOBITHS

[TpoTHBOIIONIOKHOE COOBITHE.
Huarpamma Diinepa.
OObeMHEeHNE U TIePECeUCHUE
coObITHil. HecoBMecTHbIE
coObITus. Dopmyna
CJIOKEHUSI BEPOSITHOCTEH.
[IpaBuiio yMHOKEHUSA
BEPOSTHOCTEMN.

Y ciioBHast BEpPOSITHOCTb.
HezaBucrumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NMOHSITUS: B3aHMHO MTPOTUBOIIOJIOKHBIC
COOBITHS, OIlepaIlii HaJl COOBITUSAMH, O0BEIUHCHHE
U TiepeceueHre coObITHH, Auarpamma Ditepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHS.

N3yuyaTh TEOpeMBbI O BEPOSTHOCTH O0bETUHEHUS
ABYX COOBITHI ((POPMYJIBI CIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM 9HUCJIC TEKCTOBBIE 3a1a4H
Ha OTpeICIICHNE BEPOSTHOCTEH 0OBETUHECHUS U
nepecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
MpsIMOM, TuarpaMm Jisepa, GopMyIIbl CIOKEHUS
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CIIy4alHOI 0 dKCIIEPUMEHTA
B BUJIE JiepeBa

BEPOSATHOCTEN.

OcBanBaTh NOHATHSA: IPABUIIO YMHOKEHUS
BEPOSITHOCTEM, YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYHAHOTO OIbITA.

N3yuarth cBolicTBa (OnpeiesieHNs) HE3aBUCUMbBIX
COOBITH.

PemaTh 3aga4u Ha onpeeneHue U UCIIOIb30BAHKE
HE3aBUCUMBIX COOBITUH.

PemaTh 3a1a4u Ha MOUCK BEPOSTHOCTEH, B TOM
YUCJIE YCIIOBHBIX, C UCIIOJIb30BAaHUEM JEPEBA
CIIy4aiiHOT'O OIbITA

O06006meHuE,
cHUCTeMaTH3aIus 3HaHUU

[IpencraBneHne JaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padn1. BepostHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKHU

IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUH.

Pemarp 3a7aum Ha npe/ICTaBICHUE U ONMCAHUE
JTAHHBIX C MOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agauu ¢ npuMeHeHHeM TpadoB.

Pemathb 3a1a4u Ha HAXOXKJICHUE BEPOSITHOCTH
CITy4alHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITAX

C PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMH.
Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
00BEIMHEHUS U NTepEeCceUEHUs COOBITUH, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'PpaPUUIECKUX
IIPEACTABIICHUN U IEPEBA CIIY4allHOTO OMBITA.
Pematp 3a7a4uu Ha iepedrciicHUE KOMOMHAITUN
(d4mcia mepecTaHOBOK, YMCIIa COYSTAHUM ),
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Ha HaXO0XKJICHUE BEPOSITHOCTEN COOBITHI
C IPUMEHECHHEM KOMOMHATOPUKH, B TOM YHUCJIC
C UCTIIOJIb30BaHUEM TpeyroiabHuka [lackans

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KIIACC
HaumenoBanue paznena |[KonnuectsBo OcCHOBHOE coepx)aHue OCHOBHBIE BU/IbI 1€ATEIBHOCTH 00yJaroUXcs
(Tembl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH H3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarb 3agaum Ha IpeACTaBICHUE U ONTUCAHUE
JTAHHBIX.

Pemartsb 3a1aum Ha HAX0XKJICHUE BEPOSITHOCTEN
O00BEIMHEHUS U MEPECEUEHUs COOBITUHN, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'PpaPUUIECKUX
MPEACTABIICHUN U JIEPEBA CIYy4ailHOTO OMbITA.
Pemartsb 3agauu Ha IepedrciicHUE KOMOMHAITUT
(uncna mepecTaHOBOK, YUCJIa COYETAHUM ),

Ha HAXO0XKJICHUE BEPOSTHOCTEH COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyroibHuka [lackais

DJeMeHTbl KOMOWHATOPHKHU

IlepecTtanoBku. @akTopual.

CoueraHus ¥ YUCIIO
coueTraHnuil. TpeyrojbHUK
[Tackans. [lpaktuueckas
pabota «Brruncienue
BEPOATHOCTEN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOKEHUS, YIOPSIOUYCHHAS TIapa, TPOiKa O0OHEKTOB,
nepecTaHoBKa, (paKTOpUAI YHCIIa, COUETaHUE, YUCIIO
COYETAaHUM, TpeyroJbHUK [lackas.

Pemiare 3a1aum Ha EPEUUCIICHHUE YIIOPATOUYECHHBIX
Tap, TPOEK, MEPEUUCIIEHUE IIEPECTAHOBOK

Y COYETAHUH BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOIHUI»

PemiaTe 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (COKpalieHHOe YMHOKEHHE, ONHOM
HrroToHa).

Pemath, npuMeHsis KOMOMHATOPHUKY, 3a7a4H

HAa BBIYHCJICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTD

['eomeTpuueckas
BEpOSITHOCTh. CilydaiiHbIN
BBIOOP TOUKHU U3 (HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IYTH OKPY>KHOCTU

OcBauBaThb NOHATHE FCOMCTpPI‘IﬁCKOI\/’I BCPOATHOCTH.
Pemarn 3adavYM Ha HaXOXKIACHUC BepOﬂTHOCTeﬁ

B OIIBITax, IMPCACTABHUMBIX KaK BI)I60p TOYCK

N3 MHOI'OYI'OJIbHHKA, Kpyra, OTPC3Ka UJIN AYI'd
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus bepuynnu

HcnbiTanue. Ycnex

u Heyaada. Cepust
WCTBITAHUN J10 TIEPBOTO
ycnexa. Mcnbrtanus
bepnymu. BepostHocTn

COOBITUI B CEpUU UCTIBITAHUHN

bepnymu. [Ipaktnueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
cOOBITHE B HCTIBITAHUU (YCITIEX U HEeya4a), Cepus
WCIIBITAHNUM, HACTYILJIEHNE IIEPBOr0 ycrexa
(Heynaumn), cepust ucnblTaHuii bepHymm.

Pemars 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAaHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (POPMYJIIbI CYyMMBbI
r€OMETPUYECKON ITPOTPECCHH.

PemaTe 3a7a4u Ha HAXO0XKJICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUN B CEPUU UCIBITAHUN
bepHymum, Ha HAX0XKIEHUE BEPOSATHOCTU
OIPEJETICHHOI0 YNCIIA YCIIEXOB B CEpUU UCIIBITAHUIN
bepnyinu.

H3yuyarthb B X01€ NpaKTHYECKOH padoThI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUU UCIIBITAHUN
beprynnum

CnyualiHas BeIMYMHA

CnyuaiiHas BeTM4MHa

U pacnpeneiicHue
BEPOATHOCTEM.
MaremaTuyeckoe 0XuaHue
Y TUCIIEPCUS CIIyHYANHOU
BEIUYUHBL. [Ipumepsl
MAaTeMaTUYECKOr0 OXKUJIaHUS
KaK TEOPETHYECKOTO
CPEIHETO 3HAYCHHUS
BEJINYMHBI.

[TonsaTue o 3aKoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILBIO
yacTtoT. [Ipumenenue 3akoHa
OOJIBIITUX YHCEI

OcBOUTH NOHATHA: CITy4yaliHAsI BEJIMYNHA, 3HAUEHUE
CIIy4aliHOM BEJIMYUHBI, PaCIpEeICHUE
BEPOATHOCTEM.

N3y4yath u 00Cy:KAaTh IPUMEPHI JUCKPETHBIX

Y HEMPEPBIBHBIX CIyYalHBIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCICHHOCTh HACEIICHUS, IPYyTHE
W3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHUKH), MOJIETTbHBIX CITy4ailHBIX
BEJINYMH, CBS3aHHBIX CO CIyYalHBIMHU OIBITAMU
(bpocanue MOHETBI, UTPATTLHON KOCTH, CO CIIy4ailHbIM
BBIOOPOM H T. II.).

OcBanBaTh NOHATHS: MATEMATUUECKOE OXKUJIAHHUE
CIIy4allHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeHEe
3HAYCHUE, TUCIIEPCUS CIYYANHOU BEIIMYUHBI KaK
aHAJIOT TUCIIEPCUH YHCIIOBOTO Habopa.

Pemiats 3a1a4M Ha BBIYMCIEHUE MATEMATUUECKOT O
0>KUJIAHUS Y TUCTIEPCUU JTUCKPETHOM CIIyYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIIPEIEIICHUIO, B TOM
YHCIIe 3a7a4, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESIMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKUJIAHUEM

Y JUCIIEpCUEN HEKOTOPBIX PaCIpeeieHUui, B TOM
YUCJIE pACTIPEEIIEHNS CIIy4YalHON BEIMYUHBI «9UCIIO0
YCIIEXOB» B CEPUU UCIIbITAaHUM bepHyIum.
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M3yuath yacTOTy COOBITHS B IOBTOPSIOIIUXCS
CIIy4alHBIX OIBITAX KAK CIyYalHYIO BEIUYUHY.
3HAKOMMTBCA C 3aKOHOM OOJIBIINX yucend (B hopme
bepuymnm): ipu 60IBIIIOM YHCIIE OMBITOB YacTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.

Pemrarb 3a1aum Ha U3MEPEHUE BEPOSITHOCTEN

C IOMOMUIbIO YACTOT.

O6cyxaaTh POJib 3aKOHA OOJBITUX YUCE

B 000CHOBaHUU YaCTOTHOTO METO/Ia U3MEPEHHUSI
BEPOSATHOCTEN.

OO0cy:x1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTHUYECKOW YCTOMYMBOCTH B U3MEHUYMBBIX
ABJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCET B IIPUPOIE
U B KU3HH Y€JIOBEKa

O06006111eHIE, KOHTPOJIH 10 [IpencraBieHne 1aHHBIX. IToBTOPATH U3y4EHHOE U BHICTPAMBATH CUCTEMY
OrnucarenpbHasi CTaTUCTHKA. 3HAHMM.
BeposTHOCTB ciydaitHOTO Pewmiats 3a7aum Ha npeICTaBICHUE U ONTUCAHUE
COOBITHUS. DJIEMEHTHI JAHHBIX.
komOuHaTopuku. Cinydaitisle | PemaTh 3aga4m Ha HAXOXKJIEHUE BEPOSTHOCTEN
BEJIMYMHBI U PACHPEICTICHUS COOBITHI1, B TOM YHUCJIE B OIbITaxX
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMH COOBITUSMU,
BEPOATHOCTEN O0BEAMHEHUS U TIEpeceUeHUs
COOBITH, BBIYUCIISATH BEPOSATHOCTH B OTIBITAX
C CEpUSMH CIYYaWHBIX UCIIBITAHUM
OBILEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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MNEPEYEHD (KOJU®PUKATOP) PACITPEJEJEHHBIX 1O KIACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJILHOU MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHUS 1 DJIEMEHTOB COJIEPKAHUS

MO MATEMATHUKE

B deneparbHBIX M pEerMOHAIBHBIX IPOIEAypax OILEHKH KadecTBa 0Opa3oBaHUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOP) pacHpeesCHHBIX MO KjaccaM MPOBEPsEMbIX
TpeOOBaHMIA K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEIbLHON IPOrpPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs U 2JIEMEHTOB COJIEP)KaHUsI 110 MaTeMaTHKeE.

5 KUIIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJIbTATAM OCBOEHHMS OCHOBHOM 00pa30BaTeIbHOI
MPOrpamMMbl

Kon [IpoBepsieMble TpeIMETHBIE PE3YJILTATHI OCBOSHUS OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHMUs
pe3yabTara

1 Uucna v BeIYKUCIICHUS
11 [TonumaTe W NOpPaBWIBHO YHNOTPEOISATh TEPMHHBI, CBS3aHHBIE
' C HaTypaJIbHbIMU YK CTIaMU, OOBIKHOBEHHBIMH U AECATUYHBIMU JPOOSIMU
19 CpaBHMBaTh W YNOPSAOYMBATH HATypaJIbHBIE YHCIIA, CPaBHUBATH

B MIPOCTEUIINX CJTydasix OOBIKHOBEHHBIE APOOH, JECATUUHbBIC TpOOU

COOTHOCUTH TOYKY HA KOOPAMHATHOM (YUCIOBOM) MNpAMOU
1.3 C COOTBETCTBYIOIIUM €M YKMCIIOM U M300pa)kaTh HATypaJbHbIC YHUCIIA
TOYKaMH Ha KOOPJUHATHOM (YUCIIOBOM) MPSIMOM

BoinonHsaTh apI/I(I)MeTI/I‘IeCKI/Ie I[Cf/iCTBI’IH C HATypaJIbHbIMU YUCJIAMH,

1.4 .
C OOBIKHOBEHHBIMH JIPOOSIMU B TIPOCTEUIIINX CITyJasX
1.5 BrImoHSTh TPOBEPKY, MPUKUAKY Pe3yIbTaTa BEIYUCICHUN
1.6 OKpyrasaTh HATypaJIbHBIC YHCIIA
2 Perienne TekCTOBBIX 3a/1a4
21 Pemate TekcToBbI€ 33241 apUPMETHIECKUM CITIOCOOOM U C TTOMOIIBIO
' OpPraHN30BaHHOTO KOHEYHOTO Iepedopa BCeX BO3MOXKHBIX BAPHAHTOB
Pemarp 3amaum, comep)kamiMe  3aBUCHMOCTH,  CBSI3BIBAIOIIHNE
2.2 BEJIMYUHBI. CKOPOCTb, BpEMs, paCCTOSHHUE, I1I€Ha, KOJHUYECTBO,

CTOUMOCTB
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2.3

Hcnonb3oBaTh KpaTKHUe 3alUCH, CXEMbI, TaOJIUIIbI, 0003HAYEHUS TIPU
penieHnuy 3aaa4

2.4

[Tonp30BaTbCs OCHOBHBIMM EOMHULAMHU WU3MEPEHUS: LIEHBI, MacCChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIPAXaTb OJHU  €IUHUILIBI
BEJIMYMHBI YEPE3 APYTUEC

2.5

N3Bnekars, aHAIM3UPOBATh, OIICHUBATh uHdopmaruto,
MpENCTaBICHHYI0O B  Ta0nwIile, Ha CTOJIOYaTOM  Jauarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, HUCIIONB30BaTh JaHHBIC
IIPH PEIICHUH 337129

Harnsnnasa reomerpus

3.1

[lons30BaTeCs TEOMETPUYECKMMM TMOHSATUSAMH: TOYKa, MNpsAMasd,
OTPE30K, JIyY, YrOJI, MHOTOYT OJIbHUK, OKPY’KHOCTb, KPYT'

3.2

[IpuBoauTh mHpHUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHUpPA, HMEIOIIUX
(dopMy U3YUEHHBIX T€OMETPUUECKUX PUTYD

3.3

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yrJaMU: BepUIMHA
CTOPOHA; C MHOTOYTI'OJIbHUKAMH: yrojl, BEpPIIHHA, CTOPOHA, JTUarOHaJb;
C OKPY>KHOCTBIO: PainyC, IUAMETP, UEHTP

3.4

N300paxxaTh U3ydyeHHbIe TeOMETpUUECKUe (UTYpbl HA HEITMHOBAHHOM
U KJIET4aTOM OyMare ¢ MOMOIIbIO HUPKYIIS U JTUHEHKH

3.5

Haxomute mIMHBI  OTPE3KOB  HENOCPEACTBEHHBIM  HM3MEPEHHUEM
C HOMOILBIO JIMHENKHU, CTPOUTH OTPE3KH 3aJaHHOM JUIMHBI, CTPOUTH
OKPYKHOCTb 33JJaHHOIO paanyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MMPSIMOYTOJIbHUKA, KBaJapaTa
JUISL KX TIOCTPOEHUSI, BBIYMCIICHUS TUIOIAAU U TIEPUMETPA

3.7

Boruncnsate nepuMeTp U oA s KBaapaTa, IpIMOYyrolbHHUKA, QUTYp,
COCTaBJCHHBIX U3 MPSIMOYIrOJBHUKOB, B TOM uucie ¢uryp,
n300pakeHHBIX Ha KJIeT4aTon Oymare

3.8

ITonp30BaThcsl OCHOBHBIMH MCTPUYCCKUMU CAWHHULIAMU HN3MCPCHUA
JJIMHBI, IJIOIIA/IN,; BhIpAXXaThb OAHU CAWMHHIIBI BEIMYNWHBI YCPE3 APYIruc

3.9

PacniozHaBaTh mapauienenumes, KyO, UCIONb30BaTh TEPMUHOJIOTHIO:
BepIIMHA, pebpo, TpaHb, U3MEPEHHs; HAXOAUTh HW3MEPECHHUS
napajJenenumnena, kyoa

3.10

Boruucnare  o0beM  Ky0a, mapamienenurena 1o 3aJaHHbIM
U3MEPEHUSIM, MOJIb30BATHCS EAUHULIAMU U3MEPEHHS 00beMa

3.11

Pemarn HecI0KHBIE 3aJa4 Ha U3MCPCHHUC I'COMCTPHUYCCKUX BCINYHUH
B IPAKTUYCCKUX CUTyalluAX
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HpOB €pAEMBIC IJIEMECHTBI COACPKAHNA

Kon

[IpoBepsieMblli AIIEMEHT COAEP KAHUS

1

HatypanbHbie uncna v Hyb

1.1

Harypansnoe uucino. Pan natypanpHbix uucen. Yucmo 0. M3o0paxenue
HaTypaJbHBIX YUCEN TOUKAMU Ha KOOPAUHATHOM (YMCIOBOM) NpAMOi

1.2

[To3uunonHass cucrema cuucieHusd. Pumckas Hymepanus. Jlecaruunas
CHUCTEMA CUHCIICHUA

1.3

CpaBHEeHHE HATypaJIbHBIX YHMCEN, CPABHEHHE HATYPaJbHBIX YHCEI C HYJEM.
OkpyriieHne HaTypaJIbHbIX YUCEN

1.4

CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U JIeJICHUE HaTypajbHbIX YMCEIL
CBOMCTBO HYJISI IIPU CIOXKEHUHU, CBOMCTBA HYJISL M €AMHULBI TPH YMHOXKEHUU.
[lepeMmecTuTennbHOE W COYETATEIBLHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS
Y YMHOXKEHUSI, paCpeIeINTEIIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

Hcnonp3oBanne OykB i OOO3HAYEHUS HEU3BECTHOTO KOMIIOHEHTA
Y 3alIUCH CBOMCTB apU(PMETUUECKUX TEUCTBUI

1.6

Jemutenmn W KpaTHblE 4YHWCHA, pa3lioKeHHWE Ha MHOXuTeId. [Ipocteie
1 cocTtaBHbIe uncna. [IpusHaku genmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkom

1.7

CreneHb ¢ HaTypajdbHBIM IIOKAQ3aTEJIEM. 3alUCh YHUCIA B BHUAE CYMMBbI
Pa3psAIHBIX CIaraeMbIX

1.8

Uucnosoe BeIpakeHHe. BpruncieHne 3HAYEHUM YHCIIOBBIX BBIPAKCHUM,
MOPSAJIOK BBIMOJHEHUSI JeUCTBUU. Fcmonmb3oBaHWE TP BBIYMCICHUAX
MEPEMECTUTEIIPHOTO M COYETaTEIbHOTO CBOMCTB (3aKOHOB) CJOKEHUS
Y YMHOXEHHUS, pACTIPEACIUTEILHOTO CBOMCTBA YMHOXKEHHUS

Hpobu

2.1

[IpencraBienne o apoOM Kak cmocoOe 3amuch YacTH  BEJIWYWHEL.
OObikHOBEHHBIE JIpoOu. [IpaBuibHBIE 1 HEMpPaBUIbHBIE JpoOU. CMelaHnHas
Jpo0b, MPEACTAaBICHUE CMEIIAHHOW poOU B BUJIE HENPABUIHLHOW JIpOOH
Y BBIJICTICHUE 1I€JI0N YacTH 4yucia U3 HeNpaBWIbHOU Apodu. M3o0paxeHue
JpoOeil TOUKaMH Ha YMCIIOBOM MPSMOMN

2.2

OcHoBHOe cBolicTBO ApoOu. Cokpaimenue apoOei. I[lpuBenenue apodu
K HOBOMY 3HameHarento. CpaBHEHHE Apo0Oeit

2.3

CrnoxeHue U BeIYUTaHuE ApoOeid. Y MHOKEHHE U JieNIeHne ApoOeid, B3aUMHO-
oOpaTHbIe 1poou. HaxokieHre 9acTu 11e10r0 | IIEJIOr0 10 €r0 YacTH

2.4

Hecaruunas 3anuch ApooOeit. [IpencrapieHue AecAaTUYHOM ApOOU B BHJIEC
OOBIKHOBEHHOU. M300paskeHne AeCATUIHBIX Ipo0el TOYKaMH Ha YHCIOBOU
npsimoil. CpaBHEHHUE NECATUUHBIX IpoOei
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ApudmMernueckre JEUCTBUS C JECATUYHBIMU JpoOsamu. OKpyrieHue

2.5 .
JECSITUUHBIX ApoOei
3 Pemenue TekCTOBBIX 3a/1a4
3.1 Periennie TeKCTOBBIX 337124 apu(METHUECKUM CIIOCOOOM
39 Pemienne noruueckux 3aaad. Pemienue 3agad nepebopomM BCeX BO3MOMKHBIX
' BapUaHTOB. Vcnoab30BaHKe MPU PEUICHUH 3a/1a4 TabJIUI U CXEM
Pemenue 3anay, coiepkauux 3aBUCUMOCTH, CBS3bIBAIOUIUE BEIMYMHBIL:
33 |CKOPOCTb, BPEMs, PacCTOSHNE, LICHY, KOIMYECTBO, CTOMMOCTB. Ennnune
' U3MEpEeHMsI: Macchl, 00bEMa, 1IEHbI, PACCTOSTHUS, BpEMEHU, CKOPOCTH. CBS3b
MEXIy €AMHUIIAMU U3MEPEHUS KX I0M BETUUHHBI
3.4 | Pemenue OCHOBHBIX 3a7a4 Ha IpOOH
3.5 |IlpexacraBneHue NaHHBIX B BUAE TAOJUI, CTOIOYATHIX JUArpaMm
4 Harnsnnas reomerpus
Harnanuele npencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1 OTPE30K, JIy4, YIOJI, JIOMaHas,, MHOIOYTOJIbHUK, OKPY>KHOCTb, KpyI. YTOI.
[IpsAMOM, OCTpPBIN, TYHIOW U Pa3BEPHYTHIA YT JIbI
JnvHa oTpe3ka, METpUYECKUE EIMHULIBI JNIMHBL. [[I1MHa TOMaHOH, IEPUMETP
4.2 | mHOrOyrompHuka. M3MepeHWE ¥ TIOCTPOCHHE VYIIOB C  TOMOIIBIO
TPaHCIOPTUPA
43 Harnanuele npencrabieHus o (urypax Ha IUJIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJLHUK; O PaBEHCTBE (PUTyp
N3o0paxkenue ¢uryp, B TOM 4yucie Ha kjieTdatol Oymare. IlocTpoenue
4.4 KOHGUTypauuid Hu3 4YacTe NpsAMOH, OKPYXHOCTH Ha HEJIMHOBAHHOU
' u Kkieryatoi Oymare. Hcrnonb3oBaHuME CBOMCTB CTOPOH U YIJIOB
MNPsIMOYTOJIbHUKA, KBaJpaTa
[Inomaas  MmpsAMOYroidbHUKA W MHOTOYTOJIBHUKOB,  COCTaBJIEHHBIX
4.5 | U3 mpsAMOYrOJbHUKOB, B TOM uucie (GUryp, nu3o0pakeHHbIX Ha KJIETYATON
Oymare. EnuHuUIIBI U3MEpEHUs TUIOIIA TN
Harnsanneie Ipe/ICTaBIICHUS 0 IPOCTPAHCTBEHHBIX durypax:
NpsIMOYTOJIbHBIN Mapajuienenumen, Kyo, MHororpaHHukd. M3o0paxkeHue
4.6 | mOpocTeHMIIMX MHOTOIPaHHUKOB. Pa3BepTku KkyOa U mNapajienenunena.
Coznanue mMojeneil MHOrOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, MJIACTHIIMHA
U APYTUX MaTepHUaJIOB)
47 O0BeM MpSAMOYTOJLHOIO Mapajuienenunena, Kyoa. EAMHULBI u3MepeHus

o0BeMa
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6 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
NMporpamMmbl
Kon IIpoBepsieMble MPeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yibTara
1 Yuca 1 BBIYUCIECHUS
3HaTh ¥ IOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3TMIHBIMHU BUIAMH YHCEIT
1.1 ¥ CIIOCO0aMu MX 3aIUCH, TIEPEXOIUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU
(dopMBbI 3amucy Yucia K Apyrou
19 CpaBHUBaTh W YHOPSAOYMBATH II€NIbIE YWCTA, OOBIKHOBEHHBIC
' U JICCSITUIHBIC IPOOH, CPABHUBATH YHCIIA OJTHOTO M Pa3HBIX 3HAKOB
BeimonusaTe, coderas  yCTHbIE W IMCbMEHHBIE  INPUEMBI,
13 apupMETHIECKHE JEUCTBHUS C HATypaJbHBIMU W IEJIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMH U JCCATUYHBIMH JPOOSMH, TTOJIOXKUTEITHHBIMH
¥ OTPHUIATEIIEHBIMA YHCIIAMHU
BeraucisaTe 3HaYEHUS YUCIOBBIX BBIPAKCHHH, BBIMIOIHATH MPUKHUAKY
14 W OIIEHKY pe3yJbTaTa BBIYUCIICHHWM, BBITIONHATH IPEOOpa30BaHUS
' YUCJIOBBIX BBIPAXEHUH HAa OCHOBE CBOHCTB apu(PMETHYECKUX
JIEUCTBUI
15 OkpyrasaTh 1eable  YWucia W JeCATHYHBIC JApoOH, HAXOIWUTh
' NPUOTIKEHUS YHCETT
COOTHOCHUTH TOYKY Ha KOOPJIMHATHOM MIPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIOM W M300pa)kaTh YMClIa TOYKAMU Ha KOOPAMHATHOM MPSMOM,
HaxOJIUTh MOJIYJIb YUCIIA
17 COOTHOCHTH TOYKY B MPSIMOYrOJbHOM CHCTEME KOOpAWHAT
' C KOOpJIMHATaMH ATON TOUKHU
18 OkpyrasTh 1enable  YWUCiIa W JECATUYHBIE JApoOW, HAXOIWTh
' MPUOTMKCHUS YUCeT
2 YucnoBsie 1 OyKBEHHBIE BBIPAKCHUS
[TornmaTh ¥ ynoTpeOIsiTh TEPMUHBI, CBI3aHHBIE C 3aIMCHIO0 CTEIICHU
2.1 YUCTa, HAXOAWTh KBaApaT M KyO 4YHWCIa, BBIYHCIATH 3HAYCHUS
YHUCIIOBBIX BBIPAKECHHM, COACPKAITUX CTCIICHU
29 [Tonmp30BaThCcs MpU3HAKAMHK JICTMMOCTH, PACKIIIbIBATh HATypabHbIC

YHcClia Ha IMMPOCTBIC MHOKUTCIIN
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2.3

ITonp30BaThCs MaCHITa6OM, COCTABJIATH IMPOIIOPIKUHU U OTHOHICHUA

2.4

Hcnonb3oBaTh 6YKBI>I JJIA 0003HAUYCHHS YHCEH IIpu  3alliCH
MAaTCMAaTHYCCKHUX BBIpa)KGHHﬁ, COCTAaBJLITH 6YKB€HHI>IG BBIPpAKCHUA
)51 Q)OpMYHBI, HaXOANTb 3HAUYCHUA 6YKB€HHI)IX BBIpa)KeHI/Iﬁ

2.5

HaxonuThe HEN3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemmenne TEKCTOBBIX 3a1a4

3.1

Pemate MHOTOIIarOBBIE TEKCTOBBIC 33/1a4M apU(PMETHUECKIM CITOCOOOM

3.2

Pemarn 3a1a41, CBA3AHHLIC C OTHOHICHHUCM, IMPOIIOPIHHOHAJIbHOCTBIO
BCJIIMYMWH, IPOLOCHTAMM, pPCIIaTb TpHU OCHOBHBLIC 3aJadd Ha ,HpO6I/I
" IIPOLCHTLI

3.3

Pemarn 3aga4u, CoJCprKalure 3aBUCUMOCTH, CBA3bIBAIOIIIHNC
BCIIMYUHBI: CKOPOCTb, BpPEM:iA, paCCTOAHHUC, LOCHY, KOJINYCCTBO,
CTOUMOCTD, ITPOU3BOIUTCIIBHOCTL, BPCMA, 00BeM pa60TI>I, HCIIOJIb3Y:
apH(i)MeTI/ILIGCKI/Ie I[GﬁCTBPI)I, OLCHKY, IIPUKHUAKY; II0JIb30BATHCA
CANMHUIAMH U3MCPCHUA COOTBCTCTBYIOIIUX BCINYNH

3.4

CocTaBniaTh 6YKBGHHI>I€ BBIPAKCHHUA 110 YCIIOBUIO 3a1a49U

3.5

W3Bnexkars  umHoOpManmio, MpPEACTaBICHHYIO B  TaOJuIax,
HA  JUHEHHOW, CcTOjNOYaToOil  WIM  KPYroBOM  JMarpamMmax,
VHTEPIPETUPOBATH MPEACTABICHHBIEC JaHHBIE, UCIIOIb30BaTh TaAHHbIC
IIPY PELICHNUH 3a/1a4

3.6

[IpencraBmare wWHPOPMALKMIO ¢ TIOMOIIBIOD TaONMIl, JIMHCHHOMN
¥ CTONIOYATOMN ararpamm

HaI‘JISI,Z[HaH reomMeTpus

4.1

[IpuBoauTh mpUMEpsl OOBEKTOB OKPYXKAIOUIETO MHUpPA, HMEIOLIUX
(bopMy HM3y4EHHBIX T€OMETPUYECKUX IMJIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U CHMMETPUYHBIX (PUTYp

4.2

N300paxkaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCIOPTUPA
HAa HEJIMHOBAHHOW M KJIET4aToll OymMare u3y4YeHHbIE TIUIOCKUE
reoMeTpudeckrue GUrypsl 1 KOHGUTypaIuu, CHMMETPUYHBIE (PUTYPBI

4.3

[Tonb3oBaThCs TEOMETPUUECKUMU TOHSATUSMH: DPABEHCTBO (QUryp,
CUMMETpHUSI; UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETPHEN: OCb CUMMETPHUH, LIEHTP CUMMETPUU

4.4

Haxonutes BeMUKMHBI YIJI0B U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOW BEJIMYMHBI, IIOJIb30BAaThCS IMPU PELICHUU
3a7a4 T'PalyCHOM MEpPOU YTJIOB, paClO3HABATH HA YEPTEXKAX OCTPBIH,
IIPSIMOM, PA3BEPHYTHIN U TYIIOH YIJIbI
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4.5

Bpruuciare IIMHY  JIOMaHOM,  IIEPUMETP  MHOI'OYI'OJIbHHUKA,
IIOJI30BAThCS €AVMHULIAMM H3MEpPEHUs JUIMHBI, BBIPAXKATh OJHU
€AMHULBI U3MEPEHUS JUIMHBI Yepe3 Ipyrue

4.6

HaXOIII/ITB, HCIIOJIB3YA YCPTCIKHBIC HHCTPYMCHTEI, PACCTOAHUSA: MCIKIAY
ABYMsI TOUKaMH, OT TOYKHU 10 HpHMOﬁ, JJIMHY ITYTH Ha KBaI[paTHOf/'I CCTKC

4.7

Boruucnats mnomans Guryp, cocTaBiI€HHBIX W3 MPSIMOYTOJbHUKOB,
UCIOJIb30BaTh pa30MEeHue Ha MPSAMOYTOJIbHUKH, HA paBHbIE (UTYPHI,
JNOCTpauBaHUE JO MNPSIMOYTrOJIbHUKA, TIOJb30BaThCI OCHOBHBIMH
eIMHUIIAMU U3MEpEHUs IUIOIIa[M, BbIpAXaTb OJHHU E€AUHMIIBI
U3MEPEHMUsI IIOLAIN Yepe3 ApyTrue

4.8

PacniozHaBaTh Ha MOJENAX U H300pAKEHUSIX MHpPaAMHIy, KOHYC,
WIMHAP, HMCIOJB30BaTh TEPMHUHOJOTHIO: BEpIIMHA, peOpo, I'paHb,
OCHOBaHHeE, pa3BepTKa

4.9

N306paxkath Ha KieT4aTON Oymare MpsiMOYTOJIbHBIN Napalijiesienune/]

4.10

Boruucnsate o0beM  IpsAMOYTOJBHOTO —Mapajulienenurnena, Kyoa,
M0JIb30BAaThCSI OCHOBHBIMU €IMHUIIAMU U3MEPEHUSI 00beMa

4.11

Pemars HecnoxHEBIC 3aladi Ha HAXO0XIACHHUC TI'COMCTPUYCCKUX
BCJIMYMH B IIPAKTUUCCKUX CUTyalIUAX

IIpoBepsiemble 3J1IEeMEHThHI CONEPKAHMS

Kon [IpoBepsieMBbll AJIEMEHT COAEPKAHUS
1 HatypanbHeie uncia
ApudmMernueckre NEeUCTBHUSI C MHOTO3HAYHBIMH HATYpajJbHBIMU YHCIIAMHU.
11 YucaoBble BBIpKEHUS, MOPAJOK JEHCTBUI, HCHOIb30BaHUE CKOOOK.
' Hcnonp30BaHuE IPU BBIYMCICHUSAX TEPEMECTUTEIILHOTO U COYETATEIBbHOTO
CBOWCTB CJIOXKEHUSI U YMHOYKEHUS, PACIIPEICIUTEIBHOIO CBOMCTBA YMHOXKEHHUS
1.2 OkpyriieHHe HaTypaJIbHbIX YUCEI
13 Jlenutenu u KpaTHBIC YMCIIa, HAUOOJIBINN OOIINN ETUTENh 1 HAUMEHBIIEe
' ob1iee kpaTHOE. J{eIMMOCTh CyMMBI M IPOU3BEIECHUS
1.4 Jlenenue ¢ ocTaTkoM
2 Hpobu
21 OObIKHOBEHHAs! JpOoOb, OCHOBHOE CBOMCTBO ApOOM, COKpaleHue Ipodei.
' CpaBHeHUE U ynopsiAOYMBaHUE IpoOei
29 Pemenue 3a1a4 Ha HaXOXAEHUE YACTH OT LEJIOr0 M LEJIOro MO €ro 4acTu.

JpoOHOe 4ucio Kak pe3ybTar JeIeHuUs
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[IpencraBnenue aecATUUHONM JpoOu B BUAE OOBIKHOBEHHOH Jpolu

2.3
Y BO3MOKHOCTb MPEACTABICHHS OOBIKHOBEHHOMN Apo0U B BUJIE AECATUUHOU
Jecatuunbple ApoOM W MeTpuyeckas cucrtema mep. Apudmerudeckue
2.4 | 1eHCTBUS W YMCIIOBbIE BBIPAXKEHHS C OOBIKHOBEHHBIMU U JECATUYHBIMU
JIpoOsSMU
25 OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. MacmTal, Nponopuus.
' ITprMmeHeHnue mponopLuui Npy peleHu  3a1a4d
[lonsitue mpoueHTa. Boluucienne nporeHTa OT BETUYMHBI M BEIMYUHBI
2.6 | 1o ee npoleHTy. BeipaxkeHne NpoueHTOB AECATUYHBIMU Ipo0siMu. Pemenue
3a]a4 Ha NPOLEHTHL. BbIpakeHre OTHOLIEHNS BEJIMYMH B MTPOLIEHTAaX
3 [TosoxxuTENBHBIE U OTPULATENIBHBIE YUCIIA
[lonoxxkutenbHble U OTpULIaTeNbHbIe uKcia. Llensie ynciaa. Moaynp uucna,
3.1 |reomerpuueckas HHTEpOpeTaluss MOAyIs uucia. M3o0paxkeHnue wyucen
Ha KOOpAMHATHOU npsiMoi. YucnoBble mpoMexyTku. CpaBHEHUE YHCET
3.9 Apudmernueckue AEUCTBUA C TOJIOKUTEIbHBIMU M OTPULATEILHBIMU
' YHCIaMHU
[IpsimoyroJibHasE cUCTeEMa KOOPJAMHAT HA IUIOCKOCTH. KoopauHAaTel TOYKM
3.3 |Ha mmockocTH, abcumcca u opauHara. [loctpoenume Touek u  uryp
Ha KOOPAWHATHOW TIJIOCKOCTH
4 BykBeHHBIE BEIpaKEHUS
[Ipumenenue OykB 1O 3alUMCM  MAaT€MaTUYECKHX  BBIpAKEHUH
41 u mnpemioxeHudt. CpoiicTBa apudmeTndeckux JeicTBU. bykBeHHBIE
' BBIPQYKEHUS U YHCIIOBBIE NIOJICTAHOBKH. ByKBEHHBIE paBEHCTBA, HAX0XKACHUE
HEU3BECTHOI'O KOMIIOHEHTA
49 ®opmyiibl, GOpMYIbl MEpUMETpPa U IUIONIAAM TPSIMOYTOJIbHUKA, KBaapaTa,
' o0beMa MmapajiiesienuIeaa u Kyoa
3) Pelienne TekCTOBBIX 3a/1a4
5.1 Pemenue TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CTIOCOOOM
5 2 Pemienne noruueckux 3aaad. Pemienue 3aad nepebopomM BCeX BO3MOMKHBIX
' BapUaHTOB
Pemenue 3amad, coxepKalluX 3aBUCUMOCTH, CBA3BIBAIOLIMX BEJIWYUHBIL:
CKOpOCTb,  BpEMs, pacCTOSHHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
5.3 | mpou3BOIUTENBHOCTH, BpeMs, 00beM padOoThl. EAMHUIIBI H3MEpeHus: MacCHl,

CTONMMOCTH, PACCTOAHUA, BPECMCHH, CKOPOCTH. CBs3b MCKIY CAWMHHULIAMU
HU3MCPCHUA Ka)I(JIOfI BCJIMYNHBI
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Pemenue 3a/la4, CBA3aHHBIX C OTHOIOCHHCM, IIPOIIOPHHUOHAIIBHOCTBIO

5.4
BEJIMYUH, IPOLICHTaMU; PELLIEHUE OCHOBHBIX 33/1a4 Ha IPOOH U MPOLEHTHI
55 OneHka U NpUKHIKA, OKpyryeHue pesynprata. CocTaBieHHE OYKBEHHBIX
' BBIPQKEHUH 10 YCJIOBUIO 3aJ1a4H.
56 [IpencraBieHre NaHHBIX C MOMOIIbIO Tabiul v auarpamm. CronOuaTsie
' auarpamMmbl. UTeHHE KPYTrOBBIX AHarpaMM
6 Harnsignas reomerpust
6.1 Touka, mpsmas, OTpe30K, JIyd, Yrojd, JIOMaHas, MHOTOYTOJIbHUK,
YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3anmHoe pacmonoxeHue IBYX MNPSMBIX Ha IJIOCKOCTH, MapauielbHbIC
' npsiMble, TEPICHAUKYISIPHBIE MIPSIMBbIE
6.3 W3mepenne paccTosHMIA: MEXAYy ABYMS TOYKAMH, OT TOYKH JIO MPSMOIA,
JUTMHA MapIIpyTa Ha KBaJIpaTHOM CEeTKe
6.4 | l3mepenue U MOCTPOCHHUE YTIIOB C MMOMOIIBIO TPAHCIIOPTUPA
6.5 Bunel TpeyroibHUKOB: OCTPOYTOJIbHBIHN, MPSIMOYTOJIbHBIN, TYIOYrOJbHBIMH,
paBHOOEIPEHHBII, PABHOCTOPOHHUI
6.6 YerpipexyroiabHuK. [IpsSIMOYronbHHMK, KBaapaT: HCIOJIb30BaHUE CBOICTB
' CTOPOH, YIJIOB, IMaroHajieu
N300paxkenne reomerpudeckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 |c WCHONb30BaHWEM LHUPKYJS, JHUHEWKH, YTOJbHHKA, TPAaHCIOPTHpA.
[TocTpoenus Ha KieTyaTol Oymare
6.8 | [lepumeTp MHOTOYTrOJbHUKA
[lonsitue  muomanu  GUryphl, E€AUHUIBI  WU3MEPEHUsS  IUIOLIAIH.
6.9 [TpubnmkeHHoe U3MEpEeHHe TIomaad Guryp, B TOM 4uCje Ha KBaJpaTHOMN
CeTKe
6.10 | [IpubmmxeHHOE M3MEPEHHE TMHBI OKPY>KHOCTH, TIJIOMIA I Kpyra
6.11 Cummerpusi:  UEHTpalibHasg, oceBass U  3epkaibHas. [loctpoeHue
' CUMMETPUIHBIX QPUTYP
Harnsansie IpEeCTaBICHUS 0 IPOCTPAaHCTBEHHBIX ¢durypax:
napasuiesenumes], Kyo, mpusma, mupaMua, KOHyC, MWIUHAP, map u cdepa.
6.12 N300paxkenne  mpocTpaHCTBEeHHbIX  (uryp.  [lpumepsr  pa3BepTok
' MHOIOTPAaHHUKOB,  LWJIMHApa U  KoHyca. Co3gmaHue — Mopenei
MPOCTPAHCTBEHHBIX (DUTyp (M3 Oymaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTUX
MaTepHaioB)
6.13 [Tonste ob6bema, eAMHUIBI u3MepeHus oobema. OObEeM MPSIMOYTOJIBLHOTO

napajenenumnesna, Kyoa
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7 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble MPeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yJibTaTta
1 Yuca 1 BBIYUCIECHUS
11 BpinmonHsATh, coudeTas  yCTHbIE W NUCBMEHHBIE  IPUEMBI,
' apuMeTHIECKre JEHCTBUS C PAIIMOHATILHBIMHU YHCIIAMA
Haxomute ~ 3HayeHHMsT  YHCIIOBBIX  BBIPAKEHUW,  IPUMEHSTh
1.2 pa3HOO0Opa3HbIe CIOCOOBI U MTPUEMBI BEIUUCTICHHS 3HAUCHUN APOOHBIX
BBIPXKECHUH, ColepKaluX OObIKHOBEHHBIE U JECATUYHbBIC TPOOU
[lepexomuts oOT omHOM ((OPMBI 3amKMCH  YHCE K JAPYrou
13 (mpeoOpa3oBhIBaTh  ACCATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JECATHUYHYIO, B YaCTHOCTH, B OECKOHECUHYIO
JECATUYHYIO 1pO0Bb)
1.4 CpaBHUBAThH U yINOPSA0UUBATH PallMOHATBLHbBIE YUCTIA
1.5 OKpyriTh yucia
BBINONHATh MPUKUAKY U OLEHKY PE3YyJbTaTa BBIYMCIEHUMN, OLEHKY
1.6 3HAYCHUU YHCJIOBBIX BBIPOKEHUM. BrimomHsaTh JICUCTBUSI
CO CTENEHSIMU C HATypaJbHBIMU MMOKA3aTEIIIMU
17 [IpuMeHsATh NOpU3HAKK ACIUMOCTH, PA3NIOKEHUE HA MHOXKUTEIH
' HATYpaJbHBIX YHCE
Pemars MIPaKTUKO-OPUEHTHUPOBAHHBIC 3a/1a4u, CBSA3aHHBIC
C OTHOUIEHHWEM  BEJIMYMH, MPONOPLHHOHAIBHOCTHIO  BEJIMYMH,
1.8 NpOLICHTaMHU, WHTEPOPETUPOBATh PE3YJbTAThl pELICHUS 3aaad
c Y4ETOM OrpaHUYECHUN, CBSI3aHHBIX Cco CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB
2 AnreOpanuecKkue BhIpaKEHUS
21 Ucnonb3oBaTh anreOpandeckyro TEPMHHOJIOTUIO U  CHUMBOJIUKY,
' MPUMEHSITh €€ B MPOIECCE OCBOCHUSI YIEOHOr0 MaTepurana
29 Haxomute 3HaueHuss OYKBEHHBIX BBIPOKEHUW TIPU  3aJIaHHBIX
' 3HAUYEHUSX EPEMEHHBIX
23 Brimonusate mpeoOpa3oBaHUs 1E70T0 BBHIPAKEHHS] B MHOTOYJICH

MIPUBEICHUEM TOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK
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BrimonHaTe YMHOKCHHUC OJHOYJICHA Ha MHOI'OYJICH W MHOI'OYJICHA

2.4 Ha MHOT'OWIEH, IPUMEHATh (OpMYJIbl KBajJpaTa CyMMBbl U KBajpara
pa3HOCTH
OcyiecTBIATh pa3ioKeHNE MHOTOWIEHOB HA MHOXKHUTENN C TOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH OOILETO MHOMXKHUTENS, TPYNITUPOBKHU CIaraeMbiXx,
npuMeHEHUs1 (POPMYJIT COKPALIEHHOTO YMHOXKEHUS
26 [TpumensTh npeoOpa3zoBaHus MHOTOUJICHOB ISl PELIEHUST Pa3IMUHbIX
' 3aJlay U3 MaTeMaTUKHU, CMEXHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKU
97 Hcrnonp30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMHU I10KA3aTEIIIMHU
' JUI IPpeoOpa30BaHus BIPAKCHHM
3 VYpaBHEHUS U HEPABEHCTBA
Pemrare nuHEWHBIE ypaBHEHUS C OJHOM IIEPEMEHHOH, IMPUMEHSA
3.1 IIPaBWJIA IIEPEX0AA OT UCXOIHOI'O YPABHEHHs K PABHOCWIBHOMY €MY.
[IpoBepATh, SABIISETCS JIM YUCIIO KOPHEM YPaBHEHHUS
3.9 [Ipumensate rpaduueckue METONbl NpPU PEIICHHH JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonOupaTh mpuMepsl Nap YKUCEN, ABJISIIOUIUXCS PELICHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouTh B KOOPIAMHATHOW TUIOCKOCTU TpauK JIMHEHHOTO ypaBHEHUS
3.4 C IBYMsI TIEPEMEHHBIMU; MOJIb3YACh rpaMKOM, MIPUBOJIUTH MPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemars cuctembl 1ByX JTMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU,
' B TOM 4HCJIe rpadudecku
CocTaBiaTh M pelarh JMHEWHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI MO YCIOBUIO 3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J]a4M MOJTYyYEHHBIN pe3yabTaT
4 Koopaunate! u rpaduku. OyHKIIMH
N300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHbIM KOOpJIMHATaM, JIy4d, OTPE3KHU, MHTEPBAJIbI, 3aIllMCHIBATH
YHCIIOBBIE TIPOMEXYTKU Ha aJIreOpanuecKoM sI3bIKe
49 OTMeuaTp B KOOPJWHATHOM IJIOCKOCTHM TOYKM IO 3aJaHHBIM
' KOOpIHHATAM
43 Crpouth rpaduku muHEHHBIX QyHKIUHA. CTpouTh Tpaduk QyHKIIUU

y =[x
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIMA M3BECTHBIC 3aBUCHUMOCTH MEXITY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pacCTOSIHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsl, 00beM padOThI

4.5

HaXOIII/ITL 3Ha4YCHHUC (1)YHK]_II/II/I I10 3HAYCHHUIO €C apIr'yYMCHTA

4.6

[TonnmaTte rpaduueckuii crmoco0 TMPEACTABICHHUS W aHalu3a
uHbOpMaIMM, U3BJIEKaTb M HHTEPIPETHPOBATH HH(POPMALUIO
U3 rparKOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEMN

BeposiTHOCTB M cTatucTuka

5.1

Uwurarh nHPOpMAIUIO, TPESACTABICHHYIO B TaOIUIIAX, HA JUArpaMMax,
MPENCTaBIATh JaHHbIE B BHJE TaOJMI, CTPOUTH JUATPAMMBI
(cronbukoBbie (CTOIOUATHIE) M KPYTOBBIE) [0 MacCHBaM 3HAYEHU

5.2

OnwuceiBaTh M HMHTEPIPETUPOBATh peajbHBIE YHCIOBbIE JTaHHbBIE,
IpeJCTaBJICHHbIC B TA0IMIAX, HA AUAarpaMMax, rpapuKax

5.3

Hcnoab3oBaTh I OIINCaHuA JaHHBIX CTaTUCTUYCCKHEC
XApPaKTCPUCTUKH: CPCOAHEC apI/I(bMeTI/I‘-IGCKOC, MCAHaHa, HanOOJIbIIICE
N HAMMCHBIICC 3HAYCHU A, pa3Max

5.4

Nmets npeacTaBieHne 0 C1ydalHOW U3MEHYMBOCTH Ha IPUMEPAX IIEH,
(¢u3NYeCKuX BEIWYUH, AHTPOIIOMETPUYECKUX JIaHHBIX, WMETh
IIPEACTABIEHUE O CTATUCTUYECKOW YCTOMYNBOCTH

['eomeTpus

6.1

Pacnio3HaBath M3ydeHHbIE T€OMETpUUECKHE (DUTYPHI, ONPEACNATh UX
B3aMMHOE paclojokKeHne, H300pakaTb TeoMEeTpudeckue (UTypHI,
BBITIOJHATh YEpPTEXKHU IO YCIOBHIO 3adaud. M3MepsATh NuHEWHbIE
Y YIJIOBBIE BEJIMYMHBI. Pemars 3a/1a4yn Ha BBIYUCIIEHHUE JUIMH OTPE3KOB
Y BEJIWYMH YIIIOB

6.2

Henatb TpyOyl0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIUYHUH MPEIMETOB
B pEaJbHOM JKH3HU, PAa3MEPOB MPUPOJHBIX OOBEKTOB. Paznuuarh
pa3Mephbl 3TUX 00BEKTOB IO MOPSAIKY BETHUUHBI

6.3

CTpouTh UepTEXH K TEOMETPHUUECKUM 33]1a4am

6.4

[Tormp30BaThCs MPU3HAKAMHU PaBEHCTBA TPEYTOJLHUKOB, HCITOJIH30BATh
IIPU3HAKH U CBOMCTBA paBHOOCAPEHHBIX TPEYTOJbHUKOB IIPH PEILICHUH
3amay

6.5

[IpoBOAWTE  JIOTMYECKHE  PACCYXKICHUS C  HCIOJIb30BaHUEM
FEOMETPUYECKUX TEOPEM

6.6

[Tons3oBarbCs IIPU3HAKAMH paBeHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIBbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEICHHOW K THIIOTEHY3€E
IIPSAIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUYECKUX 3a7a4
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6.7

OnpenensaTe napauieaIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
o0Opa3yeT ¢ HUMHU cekymas. Onpeaensirts NapauielbHOCTh MPSMBIX
C IOMONIBIO PABEHCTBA PACCTOSIHUAM OT TOYEK OJTHOW MPAMOM A0 TOUEK
IPYrou mpsiMoin

6.8

Pemiars 3aauun Ha KieTyatoi Oymare

6.9

[IpoBoAUTH BBIYMCICHUS M HAXOJUTh YMCIOBbIE U OYKBEHHBIC
3HAQ4YEHUsl YIJOB B TEOMETPUYECKHX 3aJadax C HCIIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJbHHUKOB U MHOI'OYI'OJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MpPU TMEPECEUCHUM [IBYX MapaieIbHbIX MPSMBIX
cexyuen. Pemars npakTuyeckue 3a1a4yd Ha HaXOXKICHHUE YIJIOB

6.10

Brnagets mNOHATHEM TE€OMETPUYECKOTO MeECTa TOYeK. YMETh
ONpeeNATh OUCCEeKTPUCY YIJIa M CEPEIMHHBIA TMEepHeHIUKYIISAP
K OTPE3KY KaKk T€OMETPUUYECKHE MECTa TOUEK

6.11

dopmynupoBaTh ONpENENIEHUsT OKPYXKHOCTHU U Kpyra, XOpibl
U JMaMeTpa OKpPYKHOCTH, IOJb30BATbCS UX CBOMCTBAMU. YMETh
MPUMEHSThH 3TU CBOMCTBA MPU PELICHUU 3a/1a4

6.12

Brnanerp MoHATHEM ONKMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH,
yMETh HaxoAuTh ee MeHTp. [lomp3oBarbest (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA TMEPECEKAIOTCs B OJHOM TOYKE,
U O TOM, YTO CEpEAUHHbICE NEPHEHIUKYISPbl K CTOpOHAM
TPEYroJbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHsATHEM KacaTeNnbHOM K OKPYXKHOCTH, IOJb30BaThCS
TEOPEMOM O TMEPIEHAUKYIAPHOCTH KacaTeIbHOW W  paauyca,
MPOBEJICHHOT O K TOYKE KaCaHUs

6.14

ITonb30BaThCs HpOCTCﬁHIHMH recoMCTpuICCKMMMN HCPABCHCTBAMM,
IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAMTE OCHOBHBIE T€OMETPUYECKUE IOCTPOCHUS C IOMOIIBIO
LUPKYJS U TMHEUKU

HpOB €psAEMbBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMbI AJIEMEHT COACPIKAHUS
1 Uucna v BBIUUCICHUA
Jpobu OOBIKHOBEHHBIC U JACCATHYHBIC, TIEPEX0/l OT OJHOU (HOPMBI 3aluch
1.1 | npoGeii k npyroii. [loHsTHE palMOHANBHOrO YHUCIA, 3alKCh, CPAaBHEHUE,

YIHOPAA0OYMNBAHNEC pALIMOHAIIBHBIX YU CCII
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ApI/I(i)MeTI/I‘-IGCKI/IG I[CﬁCTBPISI C pallMOHAJIbHBIMU YHCJIaMH. Pemenue 3aaa4d

1.2 .
U3 pealIbHOM MPAKTUKH HA YaCTH, Ha ApoOH
13 CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: OIpeeTeHHe, MpeoOpa3oBaHuE
' BBIPQ)KEHUI HAa OCHOBE OIPEIEICHHUS], 3aIIUCh OOJIBIINX YUCE
14 [TponieHTsl, 3a0UCh NPOLIEHTOB B BUJIE ApoOU U JpoOU B BHUJE MPOIICHTOB.
' Tpu OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PELICHUE 3a]1a4 U3 PealbHON MPAKTUKHU
15 [IpuMeHeHue TMPU3HAKOB JIEJIMMOCTH, pA3TO0KEHUE HA MHOXHUTEIH
' HATypaJIbHbIX YHCET
16 PeanbHbie  3aBUCMMOCTH, B TOM uHcle mOpamas U oOpaTHas
' HPOIOPIIMOHATIBHOCTH
2 AnredpanydecKkre BbIpaKeHUsI
21 [lepeMeHHBIE, YUCIOBOE 3HAUEHUE BBIPAKECHHUS C IEPEMEHHON. JlonmycTUMBbIE
' 3HAUYECHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCHMOCTH MEXIy BEIMYMHAMU B BHAE (OPMYIIBL
' Boraucnenus no popmynam
23 [IpeoOpa3zoBaHue OYKBEHHBIX BBIPAKEHHM, TOXKIECTBEHHO paBHBIE
' BBIPAKCHHUS
2.4 CBoiCTBa CTENEHU C HATYPAJIbHBIM MMOKA3aTEIEM
o5 OnHouwieHsl 1 MHOTOWIEHbI. CTeneHb MHOTrousieHa. Clio)KeHue, BBIYUTaHUE,
' YMHOXXEHHUE MHOTOUJICHOB
@opMysbl COKpAIIEHHOTO YMHOXEHHUS: KBaJgpaT CyMMbl M KBajpar
2.6 |pasHoctu. Dopmyia pa3HOCTH KBaApaToB. Pa3nokeHne MHOrOYIEHOB
Ha MHOYKUTEIIN
3 VYpaBHeHus
31 VYpaBHEHUE, KOpPEHb ypaBHEHUS, IpaBHiia MPEOOpa3OBaHUS YpaBHEHHUS,
' PaBHOCHIILHOCTH YPaBHEHUIA
39 JluHerHOEe ypaBHEHHME C OJHOM IMEPEMEHHOM, YHUCJIO KOPHEH JIMHEWHOTO
' YpaBHEHUSI, PEIICHUE JIMHENHBIX YPABHCHUI
33 CocraBieHue ypaBHEHHI MO YCJIOBHIO 3a7aud. PerieHue TEeKCTOBBIX 3a1ad
' C MOMOIIIBIO YPaBHCHHI
3.4 | JluneitHoe ypaBHEHHE C IByMs IMEPEMEHHBIMU U €T0 Tpaduk
Cucrema NIByX JIMHEMHBIX YpaBHEHUW C JBYMs NEpEMEHHbIMU. PermeHune
3.5 | cucrem ypaBHEHHI cr10cOOOM MOACTaHOBKH. [I[puMeps! pereHnst TeKCTOBBIX

3aaa4 C IIOMOIIbIO CUCTEM ypaBHeHI/Iﬁ
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4 Koopaunate! u rpaduku. OyHKIIMH
4.1 KoopannaTta Touku Ha pssMon
4.2 Yucnossie NpOMEKYTKH. PaccTossHue MexX Ly IByMsI TOUKaMH KOOPAMHATHON
' PSIMOi
43 [IpsimoyroinbHas cuctema koopaunatr, ocu Ox u Oy. AOcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOM TJIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX GopmynamMu. Utenune rpadukoB peanbHBIX
' 3aBUCHMOCTEH
4.5 | llonstue pynkuuu. I'papuk ynkumn. CoiicTBa GHyHKIUN
4.6 | Jluneitnas ¢ynaknus, ee rpaduk. ['paduk pyHKINN y = [X|
4.7 ['padmueckoe penieHne JIMHEWHBIX YPAaBHEHUW M CHCTEM JIMHEHHBIX
' ypaBHEHHI
3) BeposiTHOCT U cTaTUCTHKA
[IpencraBnenre JaHHBIX B BUJE TaOIMILL, JUarpamMmm, rpagukoB. 3arnonHeHue
Ta0JIMIl, YTEHUE U TOCTPOEHHE AuarpamMM (CTOJIOMKOBBIX (CTOIOYATHIX)
5.1 |u KkpyroBbix). UreHue rpauKoB pealbHBIX IpoLeccoB. l3BieueHue
uH(bOpMAIIMU U3 TUarpaMM W TaOJMIl, WCIOJIb30BAaHHE W WHTEPIpPETAIHS
TTAHHBIX
OmnwucarenbHasl CTaTUCTHKA: cpelHee apudmernyeckoe, MeAuaHa, pa3max,
5.2 | HauOompliee U HAMMEHbIIIEE 3HAYEHUSI HA0Opa YMCIIOBBIX JaHHBIX. [IpruMepsl
CIIy4alHOU U3MEHYHUBOCTHU
CrnyuyaliHbIN SKCHEpUMEHT (OIBIT) W chaydaiiHoe coObiTHe. BeposiTHOCTBH
5q |1 uacToTa. Ponb ManmoBepoOSATHBIX U MPAKTUYECKH JIOCTOBEPHBIX COOBITUH
' B Mpupoje M B oOmectBe. MoHeTa M WrpajibHas KOCTb B TEOPUU
BEPOSITHOCTEN
['pad, Bepumna, pebpo. Crenenp BepuinHbl. Yucino pedep U cymMmapHas
g4 | CTCHCHDb BEPLIHH. [IpencraBnenue o cBa3HocTH rpada. Lenu u nukisl. [lytu
' B rpadax. OOxon rpada (dinepoB mnyth). I[lpeacraienue 00
OpPUEHTHUPOBAHHOM Tpade. Pemienne 3a1au ¢ noMoIbio rpagos
6 ['eomeTpus
HavanbpHble mouaTHs reomerpun. Touka, mpsimast, OTpe30K, Jyd. Yol Bubl
6.1 |yrnoB. BeprukambHble W CMexXHBIE Yribl. buccekrpuca yria. Jlomanas,
MHOTOYToJIbHUK. [lapannenbHOCTh U NEPHEHIUKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OCEBOH CHMMETPHH.

[TpuMepbl CUMMETPUH B OKPYXAIOIIEM MUPE
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OCHOBHBIEC TOCTPOCHHS C MOMOIIBIO LUPKYJS U JIMHEUKU. TpeyrojbHUK.

6.3 .
Bricota, Menana, buccekTpuca, X CBOMCTBa
6.4 PaBHOOeApeHHBIT U  PAaBHOCTOPOHHUM TpEeYrojibHUKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CpoiicTBa W TIPU3HAKKM PAaBHOOEAPEHHOTO TpeyrojbHuka. [lpusHaku
' pPaBEHCTBA TPEYTOJHLHUKOB
6.6 CoiicTBA ¥ TpU3HAKU MapaUIeNbHbIX MOpaMbiX. CyMmMa  yrioB
' TpeyrojibHuKa. BHelIHWe yriel TpeyrojibHUKa
[IpssMOyronbHbId  TpeyroiabHUK. (CBOWCTBO MEIHWAHBI IMPSAMOYTOJIBHOIO
6.7 TPEYrOJAbHUKA, IIPOBEACHHOM K runorenyse. IIpu3Hakum paBeHCTBA
' MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpAMOYTrOabHBIA TPEYTrOIBHHUK C YIJIOM
B 30°
HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 |0 mumHe nOMaHOW, Teopema O OOJbIIEM yriae W OOJbIIEH CTOPOHE
TpEYroiabHUKa. llepnenauKysp 1 HaKJIOHHAs
6.9 ['eomerpruueckoe wmecTo TOYeK. buccekTtpuca yriia W CepeIMHHBIN
' MIEPIEHANKYJIIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpAa U JUaMeTp, UX CBoiWcTBa. B3amMmHoe
6.10 |pacmonokeHHME OKPY)KHOCTH | mpsMor. KacatenmpHas wu  cekymas
K OKPY>KHOCTH
6.11 OKpyXHOCTh, BIIUCAHHAsI B yroj. BrucaHHasi M ONHUCAHHAs OKPYKHOCTH

TPEYT OJIbHUKA
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8 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble MPeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMU
MIPOBEPSEMOTO o0pazoBaTenbHOM IPOrpaMMBbl OCHOBHOTO 00111eT0 00pa3oBaHUs
pe3yabTara
1 Yuca 1 BBIYUCIECHUS
Ucnons3oBaTh  HauyallbHbIE  NPEACTABICHUS O  MHOXECTBE
11 JNEUCTBUTENBHBIX YUCEN JJI1 CPABHEHHUS, OKPYIJICHUSI U BBIYMCIICHUH,
' M300paxkaTh JACHCTBUTENIBbHBIC YHCIIAa TOYKAMU HA KOOPAHMHATHOM
IpSAMOU
[IpumensaTe moOHSATHE apU(METUUYECKOrO  KBAJPATHOTO  KOPHS,
19 HaxOJIUTh KBAJAPATHbIE KOPHHU, HCHOIB3yS NPH HEOOXOIUMOCTH
' KQJIbKYJIATOP, BBIMOJIHATH MPEe0Opa30BaHUs BIPAKECHUM, COAEpKAIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amuicl OOJBIIMX M MajblX YHCET C IOMOIIBIO
' NECATUYHBIX ApoOel u creneneit uucna 10
2 AnreOpanuecKkue BbIPaKECHUS
[IpuMeHATh TOHSTHE CTENEHU C LEIbIM ITOKA3aTEIEM, BBINOIHATH
2.1 npeoOpa3oBaHusl BBIPAKEHHUM, COAEpXKAIIMX CTENEHU C ULEIbIM
MoKazaTesieM
BrimonHATh  TOXKACCTBEHHBIC  MPEOOpa3oOBaHUs  PaIMOHATBHBIX
2.2 BBIDAKEHUN HAa OCHOBE MpPaBUJI JEWCTBUM HAJ MHOIOYJIEHAMH
U anreOpanyeckuMu IpoosiMu
2.3 PacknaapiBaTh KBaJpaTHBIN TPEXUJICH HA MHOXKUTEIN
24 [TpumensThs npeoOpa3oBaHUs BBIPAKEHUIN ISl PELICHUS] Pa3InYHBIX
' 3aJlay U3 MaTEMATUKU, CMEXXHBIX MTPEAMETOB, U3 pEaTbHON MPAKTUKU
3 VYpaBHEHUS U HEPABEHCTBA
Pemare nuHeEVHBIE, KBaJpaTHbIE YPABHEHHS U pallMOHAJbHbBIC
3.1 YpaBHEHHUSI, CBOASIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHI C JBYMS
NepEMEHHBIMU
[IpoBoauTe TIPOCTEHIINE WCCIENOBAHHUS YPAaBHEHUM U CHCTEM
39 ypaBHEHH, B TOM UHCIE C TpUMEHEHUEM TpaduuecKkux

npeacTaBieHu (YCTaHABIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHUM pelIeHUsI, €CJIU UMEET, TO CKOJIbKO, U TIpoYee)
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3.3

[lepexomuTe OT cnoOBecHOM (HOPMYIMPOBKM 3afaud K €€
anreOpanyeckol MOJIETM C TOMOIIBI0 COCTaBJICHUS YpaBHEHUS
WIM CHUCTEMbl YpaBHEHHI, HWHTEPIPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 33]1a4y MOJYy4YECHHBIA pe3yIbTatr

3.4

[IprMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJIHOU MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyecKyrd  HWJUTIOCTpAIlMi0  MHOXKECTBA  PEIICHUHN
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINU

4.1

[TorumaTte W WCHONB30BAaTh (PYHKIIMOHAIBHBIE TOHSATHAS € S3BIK
(TEpMUHBI, CHUMBOJMYECKHE OOO3HAUCHUS), OMPEACIATh 3HAYCHUE
GYHKIIMY TIO0 3HAYEHUIO apryMEHTa, ONPENENIATh CBOMCTBA (PYHKITUU
1o ee rpaduxy

4.2

k

Crpouth rpaduku 3JIeMEHTAPHBIX (YHKIMUA BHIA: y:;, y = X,

y = X3 y = |x|, onuceBaTh CBOMCTBa YMCIOBOM (QYHKIMU IO €€
rpaduxy

BeposiTHOCTB M cTaTucTHKa

5.1

W3Bnekats u mpeoOpa3oBbIBaTh WH(OpPMAIMIO, MPEACTABICHHYIO
B BUJE TaOIuUIl, Auarpamm, rpaduKoB, MPEACTABIATh JaHHBIC B BUJIC
Ta0JINII, TUarpaMm, rpaduKkoB

5.2

OnuceiBaTh JOaHHBIE C TIOMOIIBIO CTAaTHUCTHYCCKUX II0Ka3aTElCH:
CpeIHMX 3HAUYeHUH UM Mep paccenBaHus (pa3Mmax, JUCIIepPCHUs
Y CTaHJIapTHOE OTKJIOHCHUE)

5.3

HaxoauTh 4acTOThl YKMCIOBBIX 3HAYEHUU U 4aCTOThI COOBITUM, B TOM
YUCIIe M0 pe3yJbTaTaM U3MEPEHUN U HaOIIoAeHU I

5.4

Haxonuth BepOSTHOCTH CIIy4allHBIX COOBITUH B OMNbBITaX, 3HAS
BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITH, B TOM 4YHCJIE B OIbBITaX
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnonp3oBaTh  rpauyeckue  MOJEIM:  JIEPEBO  CIy4aHHOIO
JKCIEPUMEHTA, JUarpaMmMbl Diiepa, YUCI0Bas IpsMas

5.6

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, MOJMHOYKECTBO; BBIMOIHATH
Omepaliii  HaJl MHOXECTBaMH:  OOBCIMHEHHE, TIEPECCUCHHE,
JIOTIOJIHEHUE;  TEPEUYUCHATh  DAJIEMEHThl MHOXECTB, MPUMEHSTH
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh Fpa(bI/I‘ICCKOC MNpCaACTaBJICHUC MHOXCCTB U CBsI3EM
MCXKAY HUMH OJI1 OIIMCAaHMA IIPOLCCCOB H HBHCHHﬁ, B TOM 4YHCIIC
IIpHu pCIICHUH 3a1a4 U3 APYIUX y‘Ie6HI>IX IMpeaAMECTOB U KYPCOB

['eomerpus

6.1

Pacrnio3HaBath OCHOBHBIC BUBI YCTBIPCXYTOJIbHUKOB, UX 3JICMCHTEI,
MOJIL30BAaThCSI MX CBOMCTBAMH IIpn pCUHICHHUU TCOMCECTPUUCCKUX
3aga4

6.2

[TpMeHATH CBOMCTBA TOYKH IIEPECEUCHUS MEIHMAaH TPEYroJibHUKA
(LeHTpa Macc) B PeIICHUH 3a]1a4

6.3

Bnagerp mnoHsTHEM CpeaHEHl JMHUM TPEYroJbHUKa W Tpalelui,
OPUMEHATh HX CBOMCTBA IpPHU PELIEHUU TE€OMETPUYECKUX 3a]ad.
[Tons3oBarscs Teopemont daseca U TEOPEMON O MPOMOPLUOH AITBHBIX
OTpe3Kax, MPUMEHATh UX JJI PELICHHS IPAKTUYECKUX 3a7a4

6.4

[IpumeHsaTh mnpu3HAKKW MOAO0MS TPEYroJIbHUKOB B  PEIICHUH
FEOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBaThest TeopeMoit [ludaropa s pemieHus reoMeTpUUecKuX
U TOpakThueckux 3agady. CTpouTh MaTEMaTUYECKYH) MOJIEIIb
B MPAKTUYECKUX 3aJlayax, CAMOCTOSTEILHO JIeJIaTh UePTEXK U HAXOUTh
COOTBETCTBYIOIIUE JIJTUHBI

6.6

Brnagers noHsATHAMM CHHYCA, KOCHHYCAa M TaHI'€HCa OCTPOrO yrijia
NPSAMOYTOJIBHOTO TPEYrojibHUKA. [lob30BaThCcsi dTUMU MNOHATHSAMHU
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4

6.7

Beraucnsate  (pa3nuyHbIME - CIIOCOOAMU)  TUIOMIAAb TPEYroJIbHUKA
U TUIOHIAJIM MHOTOYrOJIbHBIX (PUryp (mosb3ysich, riae HEoOXOIuMO,
KaJbKYIATOpOM). [IpUMEHSTh MOoNMy4eHHbIE YMEHUS B MPAKTUYECKUX
3aj1ayax

6.8

Brnagetp  NMOHATHAMM ~ BIHMCAaHHOIO M IEHTPAJIbHOIO  yrija,
MCIIOJIB30BaTh TEOPEMBI O BIMCAHHBIX YIJIaxX, YIilax MEXIY XOpAaMHU
(CeKylIMMH) U yrie MEXIy KacaTebHOM M XOpIOH IMpU penieHuu
TEOMETPUYECKUX 3a/1a4

6.9

Brnagerp NOHATHEM ONMCAHHOIO YETHIPEXYTOJbHHUKA, IIPUMEHATH
CBOMCTBA ONMKMCAHHOT'O YETBIPEXYTOJbHUKA IPY PELIEHUU 3a1a4

6.10

[IpumeHaTP NONlydeHHBIE 3HAHUS Ha IPAKTUKE —  CTPOUTH
MAaTEMAaTHYECKUE MOJEIU IS 3aJlad PeajbHOW KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIYUCICHUS C  MOPUMEHEHHUEM  IOA0OUs

U TPUTOHOMETPHUH (TTONIB3YACh, TJIe HEOOXOAUMO, KAJIbKYJIATOPOM )
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HpOB €pAEMBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMbIl 3JIEMEHT COAEPKAHUS
1 Yucna u BEIUUCICHUS
11 KBanpaTtueiii kopenb u3 uwucna. [loHstre 00 wuppalnMoHAIHLHOM YHCIIE.
' JlecsTuuHble TPUOIMKEHNS HPPALIMOHATBHBIX YHCEIT
CpoiicTBa apu(METHUYECKHX KBaJpPaTHBIX KOpHEH W UX TPUMEHEHUE
1.2 |k 1peoOpa3OBaHHUIO  YWCIOBBIX  BBIPAXEHUHM U BBIYUCICHUSIM.
JIeHiCTBUTENBHBIC YHCTIA
1.3 Crenens ¢ LeTbIM TTOKa3aTesieM U ee cBoiicTBa. CTaHgapTHAs 3alKCh YKCIia
2 AnredpanydecKre BbIpaKeHUsI
21 KBagpaTHblii ~ TpexusieH,  pa3jioKEHHE  KBaJpaTHOIO  TpexuJieHa
' Ha MHOXKUTEJIN
2.2 | AnreOpanueckas ApoOb. OCHOBHOE CBOMCTBO airedpanyeckoi 1poou
2.3 | CnoxeHue, BRBIYUTAaHUE, YMHOKCHHE, JeICHUE anreOpandeckux Apooei
2.4 | PannoHanbHBIC BRIPAKEHUS M UX TTPE0Opa3oBaHue
3 YpaBHEHUSI U HEPABEHCTBA
31 KBagpaTtHoe ypaBHeHue, ¢GopMyna KOpHEW KBagpaTHOIO ypaBHEHUS.
' Teopema Buera
3.2 Pemienune ypaBHEHUHN, CBOAAIIMXCA K JIMHEWHBIM U KBAJIPATHBIM
3.3 | IIpocreiimme 1poOHO-paliMOHANIbHBIE YPABHEHHUS
['paduueckas uHTEpIIpEeTaALlUs YPABHEHUH C IBYMS MEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPABHEHHUU C ABYMs NepeMeHHbIMU. [IpuMepsl pemenns cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU
3.5 | Pemenue TEKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOoM
3.6 | UucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHCTBO ¢ 0JIHOM NEPEMEHHOM
3.8 | PaBHOCMIBHOCTH HEPABEHCTB
3.9 | JluneitHble HEpaBEHCTBA C OJHON MEPEMEHHOM
3.10 | Cucrembl TMHEWHBIX HEPABEHCTB C OHON MEPEMEHHOMN
4 OyHKITUH
41 [lonsitue ¢Qynkuuu. OO6nacTe omnpeAeneHUuss W MHOXECTBO 3HAYEHUH

byakiun. CriocoObl 3a1anns QyHKIIHMA

128



denepanbHas pabouas nporpamma | Marematuka. 5-9 kinacchbl (0a30BbIl yPOBEHb)

4.2 I'paduk ¢pynkiuu. UteHue cBONCTB GyHKIIMU 110 €€ TpadUuKy
4.3 | [Ipumepsl rpaduxoB HyHKIHMA, OTPAXKAIOIIUX PEATHHBIE MPOIECCHI
44 OYHKINK, ONMHCHIBAIOIINE TPIMYI0 M OOpaTHYI MPOIOPIHOHAILHBIC
' 3aBUCHUMOCTH, UX IpapuKu
45 | ®yakoumy = X2,y = X3
46 | dynkuum Y =X,y =X
4.7 ['paduueckoe perneHrne ypaBHEHUN U CUCTEM ypaBHEHUN
5 BeposiTHOCT U cTaTUCTUKA
5.1 [IpencraBnenue 1aHHBIX B BUjIE TaOJMII, TUarpamMM, rpadukoB
5 9 MHOXeCTBO,  dJE€MEHT  MHOXKECTBA,  MOAMHOXECTBO.  Omeparuu
' HaJl MHOXKECTBaMHU: O0bEAMHEHUE, TIEpEeCEUCHHE, IOTTOTHEHNE
53 CaoiicTBa onepanun HaJ MHOECTBAMU: IIEPEMECTUTEIBHOE,
' COYETATEIIbHOE, PACTIPECITUTEILHOE, BKIIFOUCHUS
54 Hcnonb3oBanue rpadudecKoro MpeCTaBICHUS MHOXKECTB IS OTMHCAHUS
' pCaATbHBIX MPOIIECCOB W SIBJICHHUM, MPY PEIICHUN 3a/1a4.
55 N3mepenune paccemBaHus JaHHBIX. JlMCTiepcHs U CTaHAAPTHOE OTKJIOHEHUE
' YUCIIOBBIX HA0OpOB. JlnarpaMma paccerBaHUs
DOnemeHTapHble COOBITHSI chaydailHOro onbita. CiydaiiHble COOBITHS.
56 BepositHocT  coOBITHI. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JICMEHTAPHBIMHU
' coobrTmsiMu.  CiydaliHblii  BBIOOp. CBS3p  MEXKAY MajOBEPOSTHBIMH
Y TIPAKTUIECKU JJOCTOBEPHBIMH COOBITUSIMH B TIPHPOJIC, OOIIIECTBE U HAYKe
HepeBo. CBoiicTBa [1€peBbEB: E€IUHCTBEHHOCTb IIYTH, CYIIECTBOBAaHUE
5.7 | BUCAYEW BEpIIUHBI, CBSI3b MEXAY YKMCIOM BEPIIMH M YHUCIOM pedep.
[IpaBuio ymHoxxenus. Pemienne 3aia4d ¢ nomMolisto rpagos
[IpoTtuBomnonoxueie  coObiTuss. Juarpamma Oiinepa. OObeanMHEHUE
5.8 | u mepeceuenue cobObiTuil. HecoBmecTHbie coObITHA. DOpMyla CIOXKEHUS
BEPOSITHOCTEN
5.9 | Ycrnosnas BeposiTHOCTE. [IpaBmiio ymHoxkeHus. HezaBucumeblie cOObITHS
[IpencraBienne OdKCIIEpUMEHTa B BUAE JepeBa. Pemenme 3amay
5.10 |Ha HaxOXJCHHE BEPOATHOCTEH C TOMOIILI0 JIEpeBa  CIYIAHOTO
HKCIIEPUMEHTA, Auarpamm Diiiepa
6 ['eomeTpus
6.1 YereipexyronsHuku. [lapamienorpamm, ero npu3HaKku U CBOMCTBA
6.2 [IpssmoyronbHUK, pOMO, KBapaT, UX MPU3HAKU U CBOMCTBA
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Tpaneuusi, paBHOOOKass Tpamenus, €€ CBOMCTBA U  MPHU3HAKH.

6.3
[IpssMoyrospHas Tpanenus
6.4 Meron yasoenus Menuansl. llenTpanbnas cummerpus. Teopema Paneca
' Y TEOpEMA O MPOIOPLUOHAIBHBIX OTPE3KAX
6.5 | Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp Macc TpeyrojabHuKa
6.6 [lonobue TpeyroapHUKOB, Ko3(ppuuueHt mnomodus. I[IpuszHaku mnomoodus
' TpeyroiabHUKOB. [IpuMeHeHue nogoous mpu pelieHnH MPaKTHYeCKUX 3a1a4
6.7 @opmynbl A IUIOMIAAM  TPEYrojbHUKa, NapajuiesiorpaMma, pomoa
' U TPaIeIH
6.8 CpoiicTBa miomaaeil reomerpuyeckux ¢uryp. OTHOIIEHHE IUIOLAAeH
' 0I00HBIX QUTYP
6.9 Brluncienne miomanei TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pereHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yrjia HpsMOYTOJBHOI'O TPEYTrOJbHHKA.
6.11 |OcHOBHOE TPUTOHOMETPHYECKOE TOXKAECCTBO. | pPUTOHOMETPHUECKHE
¢dbyakuuu yrios B 30°, 45° u 60°
6.12 BrnimcaHHble M LEHTpaNbHBIE YIJIbI, YTOJd MEXKIY KacaTEIbHOHM M XOpIOW.
' VYTIbl MeXIy XOpJlaMH U CEKYIIIUMU
6.13 | BriucaHHbIE U ONKUCAHHBIE YETHIPEX YT OJIbHUKU
6.14 B3anmHOe pacrnonoxkeHue ABYX OKpyKHOCTeWh. KacaHume OKpYyKHOCTEH.

OO61Me kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KNIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTelbHON MporpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabTara
1 Hucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAOYMBATH PAIMOHAIBHBIE M HpPpallMOHAIBHBIC
' qucia
BrimonasTe apudmeTndeckue 1eHCTBUS C PAlMOHATLHBIMU YUCTIAMH,
1.2 COUYETasl YCTHBIE M MHCbMEHHBIE IMPUEMBI, BBINOJIHATH BBIYMCICHUS
C UPPALMOHAILHBIMYU YU CIIAMU
13 Haxonute 3HaueHuWs CTENEHEN C LENbIMU IMOKA3aTeIIMA U KOPHEW,
' BBIYUCIISTh 3HAUEHUS YUCIIOBBIX BBIPAXKECHUI
14 OKpyryisiTh ~ JACHCTBUTENIbHBIE  YWCJA,  BBIIOJHATH  MPUKUAKY
' pe3yabTara BHIYMCICHUM, OLIEHKY YUCIIOBBIX BRIPAKCHUHN
2 VYpaBHEHUs U HEPaBEHCTBA
21 Pemlare 5MHEHBIE W KBaJpaTHbIE ypPaBHEHUS, YPaBHEHWS,
' CBOJSIIMECS K HUM, IPOCTEHIIINE TPOOHO-pallMOHATIbHBIC YpaBHEHUS
Pemars cucreMsl AByX JTMHEWHBIX YPABHEHUU C IBYMsI IIEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJHO YPaBHEHUE HE SIBISIECTCA
JIMHEVUHBIM
Pemate TexcTOBBIC 3aMa4uM anreOpanvdecKuM CIOCOOOM C TTOMOIIBIO
2.3 COCTaBJICHUS YpPaBHEHUSI WM CUCTEMBI JIBYX YpaBHEHUU C JByMS
NIEPEMEHHBIMU
[IpoBoauTe mpOCTEHIINE HWCCIEAOBAHUS YPABHEHUHM U CHCTEM
ypaBHCHW, B TOM UHCIE C TpPUMEHEHHUEM TpaduuecKkux
2.4 NpEACTaBICHUN (Hanpumep, yCTaHABIIMBATh, UMEEeT  JI
YpaBHEHHE WA CHCTEMA YPABHEHUW pEUICHUS, €CIH HMEET,
TO CKOJIBKO)
Pemare nuHeEliHbIE HEpaBEHCTBA, KBAJApPATHBIE HEPABEHCTBA,
2.5 M300paXkaTh PEIICHNE HEPABCHCTB HA YHUCIIOBOM MPSIMOM, 3alUChIBAThH
peuIeHre ¢ MOMOIILI0 CUMBOJIOB
26 Pemarh cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIIOYAIONINE KBAJpPaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE
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CUCTCMBbI HCPABCHCTB Ha YHMCIIOBOM HpHMOi’I, 3aIlIUCBhIBATL PCIICHUC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcrnonp30BaTh HEPAaBEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a7a4

DOyHKINU

3.1

PacnioznaBath  ¢GyHKIMKM ~ W3y4YeHHBIX  BHUJOB.  [lokasbiBaTh

CXEMaTUYECKU  PpACIOJIOKEHUE Ha KOOPAWMHATHOM  IIJIOCKOCTH
k

rpadukoB QpyHkiui Buna: y=kx, y=kx+b, Y= YT ax?+bx +c

B 3aBHCHMOCTH OT 3HaUY€HUU KOI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA

byHKIIAN

3.2

Iloka3piBaTh CXeMaTUYECKHU paciojad0KCHUE Ha KOOpHHHaTHOﬁ

TJIOCKOCTH TpadukoB HYHKIUNA BUAa Y = Jx , ¥ = |[X| u onuceBaTh
cBoiicTBa GyHKIIUH

3.3

Crpoutrb U wu300paxkarb CXeMaTHYECKH TpadUKU KBaAPATUUYHBIX
GbyHKIMNA, ONMUCHIBATH CBOMCTBA KBAJPATHUHBIX (YHKIHMH IO HX

rpadgukam

3.4

Pacmo3naBathe kBagpatuuHyro (GYHKIHIO MO (GopMyne, TPHBOIHUTH
IpUMEPHI KBAAPATUYHBIX (YHKIUNA M3 pEabHOW JKU3HU, (PHU3UKH,
reOMETPUU

Apudmernueckast 1 reOMETpUYECcKasi MPOrpeccuu

4.1

PacrioznaBath apuMeTHUECKYI0 M TEOMETPHUYECKYIO MPOrPEeCCUH
IIPH Pa3HBIX CIIOCO0ax 3amaHus

4.2

BoInonHATh BBIYMCIEHUS C HUCHOJb30BaHMEM (OPMYN N-TO 4eHa
apu(MeTHYecKol M TeOMETPUUECKON MpOrpeccuil, CyMMBI MEpPBbIX
N YICHOB

4.3

I/I306pa}KaTI> YJICHBI ITOCJICAOBATCIbHOCTH TOYKaAMH Ha KOOpHHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemars 3agaum, CBSI3aHHBIE C YMCIOBBIMHU MOCIEAOBATEIBHOCTSIMU,
B TOM 4YHCIIE 3aJlayd W3 peaTbHOM >KM3HM (C HCIOIb30BAHUEM
KaJIbKYJISTOPA, ITU(POBBIX TEXHOIOTUH)

BepositHOCTE M cTaTnCTHKA

5.1

M3Bnekarh W mOpeoOpa3oBbIBaTh HHGOPMALIUIO, TPEACTABICHHYIO
B Pa3JIMYHBIX MCTOYHUKAX B BHUJE TaOJUIl, AUarpamm, rpadukos,
MPEICTABISATh IaHHBIC B BUJIE TAOJHII, AUATpaMM, rpad)ukoB
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5.2

Pemarsp 3ala4u OpraHHU30BAHHBIM HCpC60pOM BAPHUAHTOB, 4 TaKIKC
C HUCITIOJIb30BAaHUECM KOM6I/IHaTOpHBIX IIpaBrUJI 1 MCTOAOB

5.3

Hcnonp30BaTh  OMUCATENBbHBIC XapaKTEPUCTHKUA JUII  MAacCHBOB
YUCIIOBBIX JAHHBIX, B TOM UYHCJIEC CpPEIHUEC 3HAYCHUS W MEPHI
paccerBaHMsI

5.4

HaxonuTe 4acTtoThl 3HAYEHUN M YAaCTOTHI COOBITHUS, B TOM YHCIE
MOJIL3YSCH Pe3ybTaTaMU MPOBEICHHBIX U3MEPEHHI 1 HAOI0IeHU

5.5

Haxoautb BepOsSTHOCTH CllydallHBIX COOBITHI B M3yYEHHBIX OMNBITAX,
B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXXHBIMHU DJIEMEHTAPHBIMU
COOBITHUSAMH, B CEPUSIX HCHBITAHUN IO TMEPBOrO yCrexa, B CEpHsX
WCIbITaHUM bepHyiu

5.6

Nmerts mpencraBieHue O CIyd4alHOW BEJIMYHMHE W O PACIpPENEIICHUU
BEPOATHOCTEN

5.7

Nmets mpezacTaBiieHne o0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIy4alHOM W3MEHYMBOCTH M O POJM 3aKOHA
OOJBIINX YUCEN B IPUPOAE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (PYHKITUN OCTPBIX YTJIOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIUYHBIE DJIEMEHTHI NPSAMOYTOJIBHOTO TPEYrOJIbHUKA
(«pemieHue PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). Haxonmutb
(C MOMOIIBIO KAJIbKYJATOpPA) JIMHBI W YIJIBI JIJI1 HETAOJUYHBIX
3HA4YCHUU

6.2

[Tonb3oBaTbCs dhopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXOXKIAEHHUS COOTHOLICHUH
MEXKY TPUTOHOMETPUUECKUMHU BEITUYMHAMU

6.3

Hcnonb3oBaTh TEOpEMbl CMHYCOB U KOCHUHYCOB MJII HAaXOXKIEHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOIbHUKOBY),
MPUMEHSThH UX MPU PEIICHUH T€OMETPUYECKUX 33124

6.4

Brnaners nousTHAMH TpeoOpa3oBaHMsS MOAOOUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJA00HBIX (uryp. Ilonp3oBaTbesi CBOMCTBAMHM MOIOOMS
IPOU3BOJIbHBIX (DUTYp, YMETh BBIYUCIATH UIMHBI U HAXOAUTH YIJIbl
y nojgo0HbIX ¢uryp. [IpuMeHsTh cBOMCTBA MOJ00MS B MPAKTUUECKUX
3aja4yaXx. YMEThb MNPUBOAUTH MNPUMEPbl  MOJOOHBIX  (UTyp
B OKPYXAaIOLEM MUPE

6.5

[Tonb30BaThcsi TEOpEMaMH O TMPOU3BENCHHHM OTPE3KOB  XOPI,
0 MPOU3BEJICHNU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

Ilons30BarbCss ~ BEKTOpaMM, IOHUMAarb HUX  IE€OMETPUYECKUN
U (U3UYECKUN CMBICI, MPUMEHSITh UX B PEUICHUU T'€OMETPUYECKUX
U pusnyeckux 3anad. [[puMeHsTh CKasipHOE TPOU3BEAECHUE BEKTOPOB
JUISl HAXOKJICHUS JJIMH U YIJIOB

6.7

ITons30BaThCs MCTOAOM KOOPAWHAT Ha IINIOCKOCTH, NPUMCHATL €Io
B pCIICHUHN I'COMETPUICCKHUX U IMMPAKTHYCCKUX 3aaa4

6.8

Bnagerp moHATHSAMM  NPAaBWJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY)KHOCTH, IJIMHBI AYTM OKPYKHOCTH M PaJUaHHOW MeEphI yria,
YMETh BBIYUCIATH IUIOWIAAL Kpyra W ero 4acreil. IIpumeHATH
IIOJIYYCHHBIC YMEHUS B IIPAKTUYECKUX 3a7adax

6.9

HaxoauTe ocu uian LeHTPbl CHMMETPUHU (DUTYDP, TPUMEHSITh IBUKEHHUSI
IJIOCKOCTHU B MPOCTEUIIUX CITydasix

6.10

[IpumMeHATh TONyYCHHBIE 3HAHWUA Ha TIPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU ISl 3a/7a4 PealbHON JKU3HU M MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C  TNPUMEHEHHEM  IOJ00Ws
U TPUTOHOMETpUUECKUX (YHKIHUI (MONB3ysICh, TJ€ HEOOXOAUMO,
KAJIBKYJIATOPOM)

IIpoBepsiemble 3JIEMEHTHI COAECPKAHUA

Kon [IpoBepsieMbIi AJIEMEHT COAECPIKAHUS
1 Uucna v BBIUKUCIICHUSA
11 PanmonanbHble uncia, UppalMoOHAIbHbBIE YKCiia, KOHEUHbIE U OECKOHEUYHBIE
' JeCATUIHBIE IPOOH
MHOXECTBO JIEUCTBUTEIBHBIX 4YHUCEJ, JCHCTBUTEIbHBIE YHCIA Kak
19 OCCKOHEUHBIE JCCATUYHBIC IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBUE
' MEXJY MHOXECTBOM JICMCTBUTENBHBIX YHCEII M KOOPAWHATHOW MPSMOU.
CpaBHEHUE JEHCTBUTEIBHBIX YUCEI
1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEIbHBIMU YUCIAMU
N3mepenust, npubnmkeHusi, OLeHKU. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO
14 |MHP3, JIMTETBHOCTH NMPOLECCOB B OKPYXKAIOWIEM MHPE. [TpubnuxenHoe
' 3HaYEHUWE BEIMYMHBI, TOYHOCTh MNpuOMKeHus. OKpyrieHue Yucel.
[Ipukuaka u OLEHKa Pe3yJIbTATOB BEIYUCICHUI
2 YpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OTHOW MEPEMEHHOM
2.2 JIunenHoe ypaBHeHue. Penienne ypaBHEHNM, CBOAAIIMXCS K JJUHEHHBIM
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2.3 | KBagpatHoe ypaBHeHue. PellieHue ypaBHEHUM, CBOASIINXCSA K KBaJIpaTHBIM

24 BHKBaI[paT}foe ypaB?eHHG. IIpumepsl pelieHuss ypaBHEHUM TpPEThEU
Y YETBEPTOH CTENEHEH pa3sioKeHUEM Ha MHOKUTENN

2.5 | Pemenue apoOHO-paliOHATLHBIX YpaBHEHUH

2.6 | Cuctembl ypaBHEHHI

2.7 VYpaBHeHUE C IByMsI IEPEMEHHBIMU U €ro rpadux

2.8 Pemenne cucreM IByX JIMHEVMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU

29 PemeHUI/Ie CHUCTEM JBYX YPABHEHHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe —
BTOPOM CTENEHU

2.10 |I'paduueckas uHTEpIPETAIIMS CUCTEMbI YPAaBHEHUM C IByMs TIEpEMEHHBIMU

2.11 | PemeHue TEKCTOBBIX 3aJ1au aareOpanyeckuM CrocoooM

2.12 | YucnoBble HEpaBEHCTBA U UX CBOMCTBA

2.13 | Pemenuie TMHEMHBIX HEPABEHCTB C OJTHOM NMEPEMEHHOMN

2.14 | PenieHue cucTeM JIMHEWHBIX HEPABEHCTB C OJTHON NEPEMEHHOMN

2.15 | KBagparHble HEpaBEHCTBA

516 ['paduueckass uHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
MePEeMCHHBIMH

3 OyHKUINUU

31 KBanpatuunas ¢ynkius, ee rpapuk u coiictBa. [lapabomna, KoopauHaTHI
BEPIIHUHBI Tapad0JIbl, 0OCb CHMMETPUU MapadOoIIbl

3.2 | I'paduxu pyaxmmii y = kX, y = kx + b u ux cBoiicTBa

3.3 |I'papuku Qpynxuuii Y = e X3 1 uX CBOMCTBA

3.4 | I'papuku Qpynxuuii Y = Jx , ¥ = |X| m ux cBolicTBa

4 YucnoBble MOCIEI0BATEILHOCTH

Onpenenenre W crnocoObl 3aJaHUsl YHUCIOBBIX IOCJIEI0BATEILHOCTEM.

4.1 3agaHue TMOCJIEeI0BATEIbHOCTH PEKYpPpeHTHOU Qopmynoil u  dopmynoi
N-ro 4wieHa

4.2 Apudmernueckass nporpeccusi. dopmynbel n-ro wieHa apupMeTHUECKOU
MIPOTPECCHUH, CYMMBI TIEPBBIX N WJICHOB

43 I'eomerpuueckas nporpeccus. @opMyibl N-ro 4j€Ha TIE€OMETPUYECKOU

MIPOrPECCUN, CYMMBI ITEPBBIX N YJIEHOB
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N3o0pakeHne 4jaeHOB apu(PMETHYECKOM M T'€OMETPHUYECKON IMpOrpeccuid

4.4 TOYKaMH HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIMAIbHBIN
pocT
4.5 Cl10’KHBI€ MPOIICHTHI
5 BeposiTHOCTh M CTaTUCTHKA
[IpeacraBnenue JaHHBIX B BHAE TaONmul, JauUarpamMMm, TIpaduKoOB,
5.1 WHTEpHpeTanus JaHHbIX. UTeHWe U TOCTPOCHHUE TalJMI], JHarpamw,
rpadUKOB MO PEATbHBIM JJAHHBIM
5.2 [lepecTanoBku U (hakTopuan
5.3 CoueTaHusi ¥ YUCIO COUETAHUM
5.4 Tpeyronsuuk [lackans. Pemenue 3ana4 ¢ ucnoibs30BaHneM KOMOUMHATOPUKH
55 ['eomerpuueckass BepoATHOCTh. CIlydailHBIH BBIOOpP TOYKH W3 (UTYPHI
' Ha IUIOCKOCTH, U3 OTPE3KA U U3 JYTU OKPYKHOCTHU
5.6 Ucneiranue. Ycnex u Heynada. Cepust HICIBITAHUN 10 MIEPBOT0 ycrexa
57 Cepust ucneitanuii bepuymnu. BepositTHocTu cOOBITUN B CEpUM UCTIBITAHUN
' beprymmm
5.8 CrnydaiiHasi BeIMUWHA U PACIIPENEICHNE BEPOATHOCTEN
59 Maremaruueckoe oxuganue u aucnepcus. [Ipumepsl MaTeMaTHyeCKOTO
' OKHMJIAHUSI KaK TEOPETHYECKOTO CPEAHErO 3HAUEHHUS BEJIMUYHHBI
510 MaremaTndeckoe OXKHUIAHUE W JUCIIEPCUSA CIYyYaWHOM BEIIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUU UCIIBITaHUN bepHyim»
511 [Tonsitue o 3akoHe OonbIIKMX yuces. M3MepeHue BEpOSsTHOCTEN C MOMOIIbIO
' yacToT. Poiib 1 3HaUeHHe 3aKkoHa OOJBIINX YUCEI B IPUPOJE U OOIIECTBE
6 ['eometpus
6.1 Cunyc, kocunyc, Tanreic yraoB or 0 mo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKIECTBO. DOPMYIIbI PUBEICHUS
Pemienne TtpeyronpHuKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mnpakTUUeCcKHMX 3a/lad C HCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB
Y TEOPEMBI CHHYCOB
6.3 | I[IpeoGpazoBanue momoous. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema O MNPOU3BENEHUU OTPE3KOB XOpPI, TEOPEMBI O IPOU3BEICHUU
' OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeabHOU
6.5 Bekrtop, JanuHa  (MOIyJib) BEKTOpa, COHAMNPABJIEHHBIE  BEKTOPHI,

IIPOTHUBOIIOJJIOKHO HAIIPABJICHHBIC BCKTOPbI, KOJJIMHCAPHOCTH BCKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAlUM HAHA BCKTOPAMMU. Paznoxxenue BCKTOpa
10 ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

KOOpI[I/IHaTBI BCKTOpA. CKaJDIpHOG IIPOU3BCACHNC BCKTOPOB, IIPUMCHCHHC

6.6
JUTSI HAXOXKJICHUSI IJTUH U YTJIOB
JlexapToBbl KOOPAMHATHI HA IFIOCKOCTHU. Y PaBHEHUSI IIPSAMOU U OKPYKHOCTHU
6.7 | B KOoOpAMHATaX, MEpecCeUeHrnEe OKPYKHOCTEH U NpsAMbIX. MeToa KoopauHat
U €ro NpuMEHEHHE
6.8 | IIpaBusbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxkHOCTH. ['pamycHas u paguaHHas Mepa yriia, BEIYUCICHUE ITTH
' JYT OKPYXHOCTEH
6.10 | [Inomanp Kpyra, ceKTOpa, CErMeHTa
6.11 JIBMKEHHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUHU (Uryp (31emMeHTapHbIe

npeactaienus). [lapannensbasiii neperoc. [loopot
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MEPEYEHB (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA 1 DJIEMEHTOB
COAEPKXAHUA ITO MATEMATHUKE

J171st mpoBeIeHUST OCHOBHOTO TOCY/IApPCTBEHHOTO YK3aMeHa 110 MaTeMaTuKe (Jainee —
OI'> mno wmaremaTuKe) UCHONB3YETCS TepeueHb (KoaudukaTop) MPOBEPSIEMBIX

TpeOOBaHUN K

pe3yyibTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPaMMBbI

OCHOBHOTO 00I11eT0 00pa30BaHUs U DJIEMEHTOB COJEPIKAHUSI.

IIpoBepsiembie Ha OI'D mo maremaTnke TPpeOOBAHUSI K Pe3yJbTaTaM OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
MIPOBEPSEMOTO
TpeOoBaHUs

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIHLHON MPOTPaMMbl OCHOBHOT'O OOIIIET0O
oOpa3oBanus Ha ocHoBe PI'OC

1

YMeHue ornepupoBaTh TMOHSTHUAMHU: MHOXECTBO, IOAMHOXECTBO,
omepalvy HaJ MHOXKECTBAMHU;, YMEHHE OMNEPUPOBATH TMOHITUSIMU:
rpad, cBs3HBIA Tpad, AEpeBO, LUK, TPUMEHSITh UX IMPH PEIICHUU
3aJla4y; YMEHHUE UCIIOJIb30BaTh IPaPUUecKoe MPeICTaBICHUE MHOXKECTB
JUIs1 ONUCAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPHU PELICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEAMETOB

YMeHne onepupoBaTh MOHATUAMU: ONPENECIECHUE, AKCHOMAa, TEOPEMA,
JI0KA3aTeNbCTBO; YMEHUE pACHO3HABATH WCTUHHBIE W JIOXKHBIC
BBICKA3bIBaHMS, NPUBOAUTH IMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHne OonepupoBaTh MNOHATHSIMH: HATYPAIIBHOE YHCIO, MPOCTOE
M COCTaBHOE YMCJIO, JACIMMOCTh HATYyPAJIbHBIX YHCEN, MNPU3HAKHU
JENUMOCTH, LEJ0€ YUCI0, MOAYJb YHCIa, OOBIKHOBEHHas JIpo0b
U JecsiTU4Has ApoOb, CTaHJAPTHBIN BUJl YKCIIA, pallUOHAIBHOE YHUCIIO,
UPpAlMOHAIIBHOE YHCIIO, apu(PMETHUYECKUN KBaJpPATHBIM KOPEHbD;
YMEHHUE  BBIIOJHATH  JEUCTBUS C  4YUCIAMM, CpaBHUBATh
Y YOOPSAOYMBATH YHUCIA, MPEACTABIATh YKCIA HAa KOOPAWHATHOM
MPSIMOM, OKPYIJVIATh YHCIA;, YMEHHE J€NIaTh NPUKUAKY WU OILIEHKY
pe3yJibTaTa BIYUCIEHUM

YMeHue onepupoBaTh MOHATUSAMH: CTENEHB C LIEJBIM IOKA3aTENEM,
apupMeTHYeCKUid KBaJpaTHbI KOPEHb, MHOTOWIEH, ajareOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTENEHU
OOJbllle €IUHULBI; YMEHHUE BBINOJHATH pacyeThl Mo (opmysam,
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npeoOpa3oBaHusl  IENbIX, JAPOOHO-PAIIMOHATBHBIX  BBIPAKECHUM
U BBIPQXXEHUN C KOPHSIMHU, Pa3IOKCHUE MHOTOUJIEHA HA MHOXXUTEIIH,
B TOM YHUCJIE€ C HCIOJIb30BaHUEM (POPMYNI Pa3HOCTH KBaJApPaTOB
Y KBaJipaTa CyMMBbI U Pa3HOCTU

YMeHne onepupoBarh MOHATUSMU: YUCIOBOE PABEHCTBO, YPABHECHHUE
C OIHOM IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IIEPEMEHHOM; YMEHHUE PEIIaTh JUHEUHBIE U KBAJAPATHBIEC YPABHEHUS,
JTPOOHO-PAIIMOHAIPHBIE YpPAaBHEHUSI C OJHOM TMEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE ¥ JPOOHO-pAllMOHANBHBICE HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHCJIE IIPU PEIIEHUH 33/1a4 U3 IPYTUX OIPEAMETOB
M TPAKTUYECKHUX 3a/1a4; YMEHWUE HWCIOJIb30BaTh KOOPIAUHATHYIO
OpSIMYI0 U KOOPAMHATHYIO TUIOCKOCTh JJIsi M300pa)K€HUsl pelieHui
YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh NOHATHAMU: GYHKIHS, rpaduk GyHKINHN, HYJIN
GyHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHusi, yObIBaHWs, HauOOJiblIee M HAUMEHbIIEE 3HAUYCHUS
GyHKIMY; YMEHHE OIEpUpPOBAThH MOHATUSAMHU: npsimas
OPONOPLUHUOHATIBHOCTh,  JUHEHHas  (yHKUMS,  KBaJpaTU4YHAs
GbyHKUMA, oOpaTHas MNPONMOPLHMOHAIBLHOCTh, Mapadoja, Tumnepoona;
YMEHHE CTpOUTh rpaduku (YHKUUNA, HCMIOIb30BaTh TIpaduKu
IUIA  ONpENENEHMs  CBOMCTB  INPOLIECCOB M 3aBHCHUMOCTEH,
JUIA pellleHusl 3aJady M3 JAPYruX y4eOHBIX MPEAMETOB U pPeajbHOM
KU3HU; YMEHHE BbIpaXaTb (OpMyJaMU 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU

YmMenue OIIEpUPOBATH MTOHATHUSIMH: ITOCIEA0BATEIBHOCTD,
apudmMernyeckasi U TEOMETpUYECKass  IPOrPEeCcCUd;  YMEHHE
UCMOJb30BaTh CBOMCTBA IOCIENOBATENLHOCTENH, (DOPMYIBI CYMMBI
¥ OOUIEro 4ijeHa Mpy PElICHUH 33]1a4d, B TOM YHCIE 337a4d U3 APYyrux
y4EOHBIX MTPEJIMETOB U peabHOM KU3HU

YMeHue pemaTth 3a1aud pa3HbIX TUIOB (B TOM YHUCJE Ha MPOIEHTHI,
JOJIW W YacTu, JABWXKEHHE, PAOOTy, IIEHY TOBApPOB M CTOUMOCTH
MOKYIOK U YCIIYT, HaJIOTH, 3a/1a4d U3 00JIACTH YIIPaBJICHUS JTHYHBIMU
U CeMeHHBIMM (UHAHCAMU); YMEHHUE COCTaBISITh BBIPAKEHHUS,
YpaBHEHHUS, HEpPaBEHCTBA MW CHUCTEMBI IO YCIOBHIO 3aJadyH,
UCCJIeIOBATh TOJy4YEHHOE PEIICHUE U OLIEHUBATh MPaBIONOJ00HOCTh
MOJIYYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBarh MOHATUSIMU: PUTYpA, TOUKA, OTPE3OK, MpsMasl,
Jyd4, IOMaHasi, yroJi, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOO €TPEHHBIH
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U PABHOCTOPOHHMH TPEYroJbHUKH, MPSMOYIOJbHBIA TpPEyTrOJbHHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTrOJbHUKA, YETHIPEXYTOJIbHUK,
napajjiesnorpaMM, pomO, NpPSIMOYIOJbHHUK, KBaApaT, Tpamneuus;
OKPYXHOCTb, KpYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHUE pelaTh 3aJadd, B TOM YHCIE U3 MOBCEIHEBHOMN
KU3HH, HA HAaXOXJCHUE T'€OMETPHUUYECKUX BEJIUYUH C NPUMEHEHHEM
U3YYCHHBIX CBOMCTB GUTYpP U (HaKTOB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauIebHOCTh M MEPHEHIUKYISIPHOCTh NPIMBIX,
yrojl MEXAYy NpsSMbIMHU, NEPHEHANKYJSP, HAKJIOHHAsA, MPOCKIU,
nogobue puryp, noo0HbIE TPEYTOAbHUKH, CHMMETPUS OTHOCUTEIBHO
TOYKM WU TPAMOM; YMEHHE pacrlo3HaBaTb PaBEHCTBO, CUMMETPHUIO
U nogobue Gpuryp, napawuienbHOCTh U NePHEHAUKYIAPHOCTh MPSIMbIX
B OKpYXKaIoIleM MUpe

11

YMeHne onepupoBarb MNOHATHSMH: JUIMHA, PACCTOSHUE, YroJl
(BenuuMHA yrila, CHHYC M KOCHHYC YIJIa TPEyrojibHUKa), IJIOIA/b;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIEM
MHpE; YMEHHE IIPUMEHATh (OPMYJbI TIepUMETpa | ILUIOIIAJH
MHOTOYT'OJIbHUKOB, JITMHBI OKPY>KHOCTH U IUIOMIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Mapajulesienuneaa; YMEHUE MPUMEHSITh MPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHHUS
JUTS BBIYUCIICHUS JJIMH, PACCTOSHUN, TIJIOMIAACH

12

YMeHnune u300paxkaTh IUIOCKME (UIypbl M HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYyKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M  3JEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WIH CUMBOJIbHOMY OIMCaHUIO

13

YMeHue OIICpHUpOBATH IIOHATUAMM. MMpAMOYTOJIbHAA CHUCTEMA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHUCIO0, CKAJLIPHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHUC HUCIIOJIB30BATH BCKTOPbI n KOOpAWHATBI
AJEL IPEACTABJICHHWA JaHHBIX U PCIICHUA 3aaa4, B TOM YHCJIC U3 JPYTIUX
y‘IC6HBIX MNpcaIMCTOB U peaHBHOﬁ KHN3HHU

14

YMeHHne OomepupoBaTh TOHITHSMH: CTOJOMKOBBIE W KPYTOBBIC
auarpaMMbl, TaOMWIBI, cpeaHee apudMeTHYecKoe, MeauaHa,
HamOOJbIIIee ¥ HAaMMEHBIIIEE 3HAYCHUS, pa3Max YHUCIOBOTO Habopa;
YMEHHE W3BJIEKaTh, WHTEPIPETHUPOBATH U  NPEOOPA3OBHIBATH
uH(OpMAIINIO, TPEICTABICHHYI0 B TaOMUIlaX M Ha Juarpammax,
OTPAXXAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKU PEaTbHBIX MPOIECCOB
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U SBJICHUM; YMEHUE pPaAClO3HABAaThb W3MCHYMUBLIC BEIMYMHBI
B OKpPYKAIOIEM MUPE

15

YMeHue onepupoBaTh MOHATHSIMU: CIYYalHBIA OMBIT (CIIydalHbIN
DKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIM HCXO.M)
CIy4alHOTO OMbITa, CJIy4yailHOE COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHUE HAXOJWTh BEPOSTHOCTU CIy4yalHBIX COOBITUHA B OIBITAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMHU; YMEHUE PEeIIaTh
3aJlayd METOAOM OPraHW30BaHHOrO Mepedopa U C UCHOJIb30BAHHEM
npaBuja YMHOXKEHHS; YMEHUE OLIEHHBAaTh BEPOSTHOCTU PEAbHBIX
COOBITHI U SBJICHHWH, MOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX
U MaJOBEPOSITHBIX COOBITHII B OKpYXKAlOLIEM MHUPE U B JKHU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBHUCHUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIMX YUCEN U €r0 POJIbIO B MACCOBBIX SIBICHUSX

16

YMeHne BBIOMpaTh MOAXOISIINN W3YYCHHBIA METOH IS PEIICHUS
3a/1a4¥, MPHUBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEU
B MIPUPOJIE U KU3HU, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMATUKH
B HCKYCCTBE, OIUCHIBATh OTACIbHBIC BBIIAIOIIMECS PE3YJIbTATHI,
MOJIYYEHHBIE B XOJE€ PA3BUTHUS MATEMATUKWA KaK HAYKH, IMPUBOJIUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPUU

IlepeyeHb 3J1eMEHTOB cofep:kaHus, NPoBepsieMbIX HA OI'D Mo MmaremaTnke

Kon [IpoBepsieMbll AIIEMEHT COAEPKAHUS
1 Yucna u BeIUUCICHUS
1.1 | HarypanbHbie U uenbie yucna. [Ipu3Haku 1eTuMOCTH LebIX Ynce
1.2 OOBIKHOBEHHBIE M JECATUYHbIE JpOOM, MPOLEHTHI, OECKOHEUYHBIE
MEePUOINYECKUE IpoOU
1.3 | PauuonanpHbpie uuncia. ApUpMETHUECKHE OMNEpallii C palMOHaIbHBIMU
YUCIIAMHU
1.4 | deiicTButenbHble yncia. ApudpMeTu4ecKue onepamnuu ¢ JeiCTBUTEIbHBIMU
YUCIIAMHU
1.5 | IIpuGnmkeHHbIC BBIYUCICHUS, MpaBUjIa OKPYIJIEHHUsS, MIPUKUIKA U OlEHKA
pe3yabTaTa BHIYMCIECHUN
2 AnreOpandecKkue BIpaKEHUS
2.1 bykBeHHbIE BbIpaKEHUSI (BBIPAXKEHUS C TIEPEMEHHBIMM )
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2.2 | Crenenb ¢ ueibiM nokasareneMm. CTeneHb ¢ palMoHAIbHBIM MMOKa3aTEeIeM.
CBolicTBa CTENEHU
2.3 | MHoOro4ieHbl
2.4 | AnreGpanueckasi ApoOb
2.5 | ApubmeTndeckuii KOpPEHD HaTypaJIbHOU CTEICHH. [enicTBus
¢ apupMETHIECKIMH KOPHSIMU HATYpaIbHON CTETICHH
3 VYpaBHEeHUs U HEPABEHCTBA
3.1 |Lensie u apoOHO-parioHaIbHbIe ypaBHEHHsS. CHCTEMBI M COBOKYIHOCTH
YpaBHECHUM
3.2 | lensie u apoOHO-panMoHaIbHbIE HepaBeHCTBA. CUCTEMBl U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemienve TekCTOBBIX 337124
4 YucnoBble MOCAEA0BATENLHOCTH
4.1 | IlocnenoBaTenbHOCTH, CIOCOOBI 3aaHMsI MIOCIIE0BATEILHOCTEN
4.2 | Apudmerndeckas U TeoMmeTpHueckas mporpeccuu. Popmyna CIOXKHBIX
IPOLICHTOB
3) OyHKIIUU
5.1. | ®yskuua, cnocoObl 3amanus ¢GyHkiud. [padux  Qyakmum. OO6macth
ONpeNelieHus] W MHOXECTBO 3HaueHuW ¢yHkumn. Hymm  dyHkmm.
[TpomexxyTku 3HaKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH ()YHKITUH.
MakcuMymbpl © MUHEMYMBI GyHKnud. HauOomnbinee u HauMeHbIIEe
3Ha4YeHHE (PYHKIUU Ha IPOMEKYTKE
6 KoopaunaTel Ha psIMOi M TJIOCKOCTH
6.1 | KoopaunartHas npsimas
6.2 | JlekapTOBbI KOOPAWHATHI HA TIOCKOCTH
7 ["'eomeTpus
7.1 ['eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 | TpeyronpHuk
7.3 | MHOTOyronpHUKH
7.4 OKpyKXHOCTb U KpYyT
7.5 | 3mepeHue reoMeTpuYeCKUX BEJIUYHH
7.6 BekTopsbl Ha mI0CKOCTH
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8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OmnucarenpHasl CTaTUCTHKA
8.2 | BeposTHOCTB
8.3 | KomOunaropuka
8.4 MHoxecTBa
8.5 |I'padsr
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