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@enepanpHas pabodas mporpamMma mo ydyeOHOMY mpeamery «MaremaThkay
(6a30BBIM ypoBeHB) (mpeaMeTHas oOnacTh «Marematuka u uHGOpPMaTUKa») (nanee
COOTBETCTBEHHO — IIpOrpaMma Mo MaTeMaTHKe, MATEMaTUKa) BKIIOYAET MOSCHUTEIbHYIO
3aIllUCKY, COJEpXaHHe OOydyeHUs, IUIAHUPYEMbIE pe3yJbTaTbl OCBOCHHUS MPOrPaMMBbI
0  MaTeMaTUKe, TeMaTUYeCKoe IUIAHMPOBAaHHWE, TepeueHb  (KoauQukarop)
pacnpeielIeHHbIX M0 KJaccaM MpOBEpsSEMbIX TpPeOOBAaHUU K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs M DJIEMEHTOB
cofiepKaHMsl M0 MareMaTHKe, MepedeHb (Koaudukartop) mpoBepsieMbIX TpeOOBaHUM
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTesIbHOM MporpaMMbl OCHOBHOTO OOILIEro
o0pa30oBaHUs U AJIEMEHTOB COCPKaHUS 110 MaTEMaTHUKe.

MNOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MaremMaruke s oOywaromuxcs 5-9 kiaccoB pazpaboraHa
Ha ocHoBe ®I'OC OOO. B mporpaMme mo MaTeMaTHKE YYTEHbI UAEH U TOJOKECHUS
KOHIIETIIIUY Pa3BUTHUsI MaTeMaTu4yecKkoro oopa3zoBanus B Poccuiickoit deneparuu.

[IpenmMeToM MaTeMaTUKH SIBISIFOTCS (yHAAMEHTAIbHBIE CTPYKTYPBI HALIEr0 MUpa —
IPOCTPAHCTBEHHbIE (OPMBI U KOJIMYECTBEHHBIE OTHOWIEHUA (OT MPOCTEUIINUX,
YCBaUBAa€MbIX B HENOCPEJACTBEHHOM OIBITE, 10 JOCTaTOUYHO CJIOKHBIX, HEOOXOJIMMBIX
JUIS pa3BUTHUSL HAyYHBIX U MPUKIATHBIX UAeH). MareMaTuueckue 3HaHUsI 00€CIeUnBalOT
NOHUMAHUE TPHUHIIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPDUAATUE W  HWHTEPIPETAUMIO COUUAIBHOW, HOKOHOMHYECKOW, MOJIUTHYECKOU
uH(pOpMAIH, JAIOT BO3MOKHOCTH BBIMOJMHATH PAaCUYeThl U COCTABJISTH AITOPUTMBI,
HAXOJIUTh U IPUMEHATH (POPMYIIbI, BIAI€Th NPAKTUUECKUMU TP EMaMU F€OMETPUUECKUX
U3MEPEHU M MOCTPOEHUH, YUTaTh MH(POPMAILMIO, TPEJACTABICHHYIO B BHJE TaOJMIL,
quarpaMM U4 TpauKoB, >KATb B YCIOBUAX HEOINPEACICHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHM.

N3yuenne maremaTuku (popMupyeT y OOydaromMXCsi MaTeMaTHUYeCKU CTUJIb
MBIIUICHUS, POSBISIOUINIICS B ONpeNeIeHHBIX YMCTBEHHBIX HaBblkax. OOyuarommuecs
OCBaMBAIOT TAKUE MPUEMBbl M METOJAbl MBINUICHUS, KaK WHIYKUUAS W JEIYyKIHS,
000011IeHNe ¥ KOHKpEeTH3allus, aHAIU3 U CHUHTE3, KiIacCU(pUKAIUSI U CUCTEMaTU3AlIMS,
abctparupoBanue 1 aHanorus. OObEKThl MATEMATUYECKUX YMO3AKIIIOUSHHM, TIPaBHIIa UX
KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHHM3M JIOTUYECKHX IOCTPOEHUM, CIOCOOCTBYIOT
BbIPa0OTKE YMEHUs (POPMYIHPOBATh, OOOCHOBBIBATH W JIOKA3bIBATH CYXKICHHS, TEM
caMbIM pa3BUBAIOT JIOTMYECKOE MbIIICHHE. 3ydeHue maremaTuku oOecredynBaeT
(dbopMupoBaHUE ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS W BOCHUTAHHE YMEHUMN
JNEWCTBOBaTh IO  33JaHHBIM  QJITOPUTMaM,  COBEPIICHCTBOBAaTH  W3BECTHBIC
U KOHCTPpYMpPOBaTh HOBbIE. B mpomecce pemieHus 3agady — OCHOBHOM ydeOHOM
NEATEIbHOCTH Ha YPOKax MaTEMaTHKW — Pa3BUBAIOTCA TBOpYECKass W NPUKIIALHAS
CTOPOHBI MBIIJIEHUS.
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OOydeHre mMaTeMaTUKe JaeT BO3MOXKHOCTh pa3BUBAaTh y OOYYarOMIMXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATUBHYIO peub, YMEHUE OTOMpPATh HamOoJiee MOAXOASIIUE
A3bIKOBBIE, CHMBOJIMUECKHE, TIpadUyecKue CpeAcTBa MJs BBIPAKEHUS CYXKICHHM
Y HarJIIHOTO UX MPEICTABIICHHUS.

[Ipy u3yyeHUM MaTeMaTHKH OCYILIECTBISIETCS OOIlee 3HAKOMCTBO C METOJaMHU
NO3HAHUS JIEHCTBUTEIBHOCTH, MPEACTABICHUSAMU O IPEIMETE U METOAAX MATEMATHKH,
UX OTIIMYMH OT METO/IOB IPYIMX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKU JIJISl PEILICHUS HAYYHbBIX U MPUKIIAIHBIX 33]1a4.

[IpropuTeTHBIMU HEIAMHU 00yUEHUsI MaTeMaTuke B 5—9 Kitaccax sBJISIOTCA:

(dopMUpOBaHUE ILEHTPATBHBIX MAaTEMAaTUYECKUX MOHATHM (YUCIIO, BEJIMYMHA,
reomeTpuyeckas (Qurypa, mepemMeHHas, BEPOSTHOCTh, (DYHKIMS), OOECIEUMUBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHu sl 00yJaroINXCs;

MOJIBEJICHNE OOYYAIOUIMXCAd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTeMaTUKUA U OKPYXKAOLIEro MHUpa, MOHUMAaHUE MAaTEMATUKH KaK 4acTH
o0111el KyJIbTYpbl UEII0OBEUECTBA,;

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

(dopMupoBanue (YHKIMOHAIBHOM MAaTeMaTH4YE€CKOW TIpaMOTHOCTU: YMEHUS
pacrno3HaBaTh MPOSBICHUS MAaTEMAaTUYECKUX MOHSTHI, 0OBEKTOB M 3aKOHOMEPHOCTEH
B peaJbHBIX JKU3HEHHBIX CUTYallUIX W MPU HU3YYEHUHU JPYIHMX y4EOHBIX NMPEIMETOB,
IPOSIBJICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMyNIHpOBaTh HX Ha A3BIKE
MaTreMaTUKM W CO3/JaBaTb MAaTE€MaTWYeCKHEe MOJENIH, IPUMEHATh OCBOCHHBIN
MaTeMaTU4YeCKUil anmapar JJid pPelleHUus NPAKTUKO-OPHUEHTHUPOBAaHHBIX — 3a]ad,
WHTEPNPETUPOBATh U OLIEHNUBATH MOJTYyYEHHBIE PE3YJIbTaTHI.

OCHOBHBIE JINHUY COJIEPKaHU IPOTPaMMBbI 110 MaTeMaruke B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «AureOpa» («Anredpandyeckue BbIpaXKEHUsD», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («I'eomerpuueckue QUIypsl U HX
cBOCTBa», «/3MepeHre reoMeTpUUYECKUX BEJINYUHY»), «BepoATHOCTh M CTaTUCTHKAY.
JlanHble JTMHUM Pa3BUBAIOTCS MapaJIeNIbHO, KaXaas B COOTBETCTBUU C COOCTBEHHOMU
JIOTUKOM, OJIHAKO HE HE3aBHUCHUMO OJIHa OT JApYrod, a B TECHOM KOHTAaKTe
Y B3aUMOJEHCTBHH.

Copepxanue mporpaMMbl IO MaTeMaTHKE, paclpeiesieHHOEe M0 TrojJaM 00ydeHus,
CTPYKTYPHUPOBAaHO TakUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPUHIUIHAIbHBIM
BolpocaM  oOywarouigecst — oOpaljaiuch  HEOAHOKpAaTHO,  4YTOObI  OBJIAJICHUE
MaTeMaTUYeCKUMHU TOHATHSMM M HaBbIKAMHU OCYILECTBIBIOCH ITOCIIEI0BATEIBHO
U TOCTYNATEIbHO, C COOJIIOJIEHUEM MPHUHIIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HaHUS
BKJIFOYAJIUCh B OOIIYIO CHUCTEMY MAaTeMaTHYE€CKUMX MPEICTABICHUN O0ydaroniuxcs,
pacmupsisi U yriyosisisi ee, 00paszysi IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO maremaruka sBISIETCS 00s3aTEbHBIM Y4EOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusd. B 5-9 kiaccax maremaruka
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TPaIUIIMOHHO U3y9JaeTCsl B paMKaX CJICIYIONINX y4eOHBIX KYpCOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 ki1accax — KypcoB «Anredpay» (BKJItO4as 3J€MEHThI CTATUCTUKHU
u Teopun BepositHOcTel) u «['eomerpusi». [IporpamMmoii Mo MaremaTvke BBOJIUTCA
CaMOCTOSITEIIbHBIN y4eOHbIN Kypc «BeposiTHOCTh M CTaTUCTUKAY.

OO6miee 4KMCIIO YacoOB, PEKOMEHJOBAaHHBIX I M3Y4eHUs MaTeMaTuku (0a30BBIN
YpPOBEHb) Ha YPOBHE OCHOBHOT'O 0OIero oopaszoBanus, — 952 waca: B 5 kiacce —
170 gacoB (5 uvacoB B Henenmo), B 6 kimacce — 170 yacoB (5 vacoB B HEHAEIO),
B 7 xnacce — 204 yaca (6 4yacoB B Henelnto), B 8 kinacce — 204 daca (6 yacoB B HEJNEIIO),
B 9 kitacce — 204 yaca (6 4acoB B HEJIEIIIO).
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenune MareMaTukyd Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAIPaBICHO
Ha JIOCTIDKEHHE OOYYaroNIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTeIbHBIX PE3YJILTATOB OCBOCHHS y4€OHOTO MpeMeTa.

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE ~ pe3ynbTaTbl  OCBOEHMUSI ~ MpOrpaMMbl MO  MaTeMaTHhKe
XapaKTEePU3YOTCS:

1) maTpuoTHYecKOe BOCIUTAHME:

MPOSIBJIEHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKONW MaTEMAaTHKU,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSAM POCCUMCKHX MATEMATUKOB U POCCHMCKOU
MaTeMaTUYECKOW IIIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHHI B JIPYrUX HayKax
U TIPUKIAAHBIX chepax;

2) rpaskaIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00SI3aHHOCTEH I'pakJaHWHA U peaTu3allii ero mpas,
MpE/ICTaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SABJICHUMN, MTPOLIEYP TPaXAAHCKOTr0 001ecTBa (HAIIpUMeED, BBIOOPHI, OMPOCHI),
TOTOBHOCTBHIO K OOCYXKICHHIO ASTHYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHWA HAyKHd, OCO3HAHWEM BaXXHOCTH MOPATBLHO-ITHYECKHUX
TIPUHITUIIOB B JCSITCIILHOCTH YUECHOTO;

3) Tpya0BO€E BOCIMTAHUE:

YCTAHOBKOW Ha AaKTUBHOE y4acTHE€ B pEUIEHUWM MPaKTUYECKHX  3a]a4y
MAaTeMaTUYECKOM  HAIPABJICHHOCTH, OCO3HAHMEM  BAaXXHOCTH  MAaTEMaTHYECKOIOo
o0pa3oBaHUsT Ha NPOTSHKEHUMM BCEW KHU3HU JUId YCHEIIHON MpoQecCHOHANTbHON
NESITENIPHOCTY M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM
U TIOCTPOCHUEM HWHAMBUAYAIbHON TPAaeKTOpUU OOpa30BaHUS W KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) scTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTRIO K DMOIMOHAJIBHOMY M OCTETHUYECKOMY  BOCHPHSATHIO
MaTeMaTHYeCKHX OOBEKTOB, 3a7ad, pEIICHUH, pPACCYXICHHH, YMEHHUIO BHUJICTH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI' O MO3HAHMSA:

OpUEHTAIIMEH B ICATEIHLHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX MPECTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHSl 4YeJOBEKa, MPUPOAbBI W OOIIECTRa,
MOHMMAaHUEM MAaTeMaTHYEeCKOW HayKH KaK c(pephbl YEIOBEUECKOMN IeATeTbHOCTH, TAOB
€€ pa3BUTUS W 3HAYUMOCTH JJIi PA3BUTHS IIMBWIM3AIMK, OBJIAJICHUEM SI3IKOM
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MaT€MaTUKM M MaTEeMaTHYECKOM KYHLTypOﬁ KaKk CpCACTBOM IIO3HAHUA MHPA,
OBJIaACHHUCM HpOCTGﬁHIPIMPI HaBbIKaMH I/ICCJIGI[OBaTCJII)CKOﬁ ACATCIBbHOCTH,

6) puzuueckoe BOCNIMTAHHE, ¢popmupoBanue KYJbTYPbI 310POBbSI
U SMOIMOHAJILHOT 0 0JIar ONoJIyYnsi:

TOTOBHOCTHIO TPUMEHSTh MaTEMAaTUYECKUE 3HAHUSI B UHTEPECax CBOETO 370POBbSI,
BEJICHUS 37I0pOBOr0 o0Opa3a >KU3HU (3I0POBOE MHUTaHUE, COATAaHCUPOBAHHBIA PEXKUM
3aHATHI U OTABIXA, PETYIsipHas Pu3nyeckas akTUBHOCTD ), CPOPMUPOBAHHOCTHIO HaBBIKA
peduiekcuy, TpU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOro e MpaBa JIPYyroro
YeJIOBEKa;

7) 3K0J10THYecKO€e BOCIIUTAHHE:

OpUEHTAIlMell Ha TPUMEHEHHE MaTeMaTUYeCKUX 3HAHWUW IJIs1 pelieHus 3aaad
B 00JIAaCTH COXPAHHOCTH OKPYKAIOIIEeH Cpeibl, TJIaHUPOBAHUS TTOCTYIKOB U OLIEHKU X
BO3MOXXHBIX TIOCTCACTBUN MJIi OKPYXKAIOMIEH Cpeapl, OCO3HAaHWUEM TJI00aIhbHOTO
XapakTepa HKOJIOTMUECKUX MPOOIEM U MyTel UX PEIICHHUS;

8) ajanTanus K K3MEHAIOIMMCH YCJIOBHUSIM COUMAJIbHOW M IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBHUSIX HEOIPEACICHHOCTH, OBBIIICHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO IEATEIbHOCTb, B TOM YHCIIE YMEHHE
YUUTBCS Y APYTUX JIOEH, MPUOOPETaTh B COBMECTHOM JEATEIBHOCTH HOBBIEC 3HAHUA,
HABbIKUA U KOMIIETEHIIMU U3 OIbITA APYTHUX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUHU HOBBIX 3HAHUMW, B TOM 4Hucie (HOPMYIUPOBATH
UJIeH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHCIIE PaHEe HE U3BECTHBIX,
0CO3HaBaTh JEPUIUTH COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAlMIO, BOCIPUHHUMATh CTPECCOBYIO
CUTYAIIUIO KaK BbI30B, TPEOYIOLINI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PELICHUS
U JelicTBUsA, (HOpMYIUPOBATh U OLIEHUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATDH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pesynbraTe 0cBOCHHUS IPOrpaMMBbI [0 MAaTEMAaTHKE Ha YPOBHE OCHOBHOT'O O0IIIEro
oOpa3oBanusi y oOydJarorierocs Oyayr cOpMUPOBaHBI METANPEIMETHBIC PE3yIbTaThl,
XapaKTEePHU3YIOIIUECs OBJIAJICHHEM IT03HABATCIIBHBIMUA YHHUBEPCAILHBIMH  YUCOHBIMHU
JNCHUCTBUSIMM, KOMMYHUKATHBHBIMH  YHHBEPCAIbHBIMH  y4COHBIMU  JIEHCTBUSMU,
PETYISATHBHBIMU YHUBEPCAILHBIMU YI€OHBIMH JICHCTBUSMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA

[lo3HaBaTenpHble  yHUBEpCaJbHble  y4ueOHble  JIEHCTBUS  OOECIEYUBAIOT
(dbopMupoBaHue 0a30BbIX KOTHUTUBHBIX MPOIECCOB 00ydaroIIMXcsl (OCBOEHUE METOJ/I0B
MO3HAHUSI OKPYXKAIOIIEr0 MHpa, MPUMEHEHUE JIOTHYECKUX, MCCIEA0BATEIbCKUX
oreparuii, yMeHui pabotarh ¢ nHpOpMaIuein).
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ba3oBrblie 1oruyeckue 1eMCTBUA:

BBIABJIAITD W XapaKTEpPU30BaThb CYIIECTBEHHBIE IMPU3HAKA MaTEMaTUYECKHUX
OOBEKTOB, MOHATHUN, OTHOLIEHUN MEXIy NOHATUAMH, (HOPMYJIUPOBATh ONpPEIEICHUS
NOHATUN, YCTaHABIMBATh CYIIECTBEHHBIM TPU3HAK KIACCU(pUKALMU, OCHOBAaHUS
JUTsl 000OLIEHUS U CPABHEHUS, KPUTEPUH IMPOBOJMMOI0 aHAIHN3a;

BOCIPUHUMATh, (POPMYIUPOBATH U IPEOOPA3OBBIBATH CYKIEHUA: YTBEPAUTEIbHbIC
Y OTpULATENbHbIC, EAMHUYHBIC, YACTHBIEC U O0IIKE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUUS
B (akrax, [aHHbIX, HAONIONCHUSIX U YTBEPXKICHHUSX, MNpearaTb KpPUTEPUH
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUYMN;

IIPOBOJMTH BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JETYKTHBHBIX
Y MHIYKTUBHBIX YMO3AKJIIOUEHUN, YMO3aKIYEHUH 110 aHAJIOTUH;

pa3dbupaTh  JOKazaTeIbCTBA  MATEMaTHUYECKUX  YTBEpXKIEHUN  (IpsMbIe
U OT MNPOTUBHOIO), IMPOBOJUTH CAMOCTOSTEIBHO HECIOKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKuX (aKToB, BBICTpaMBaTh AapryMEHTAIMIO, TPUBOJUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS,

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

BazoBrble ucciienoBareibCKue AeiicTBUSA:

UCIIONIB30BaTh BOIPOCHI KaK HMCCIENOBATCIIbCKUM HWHCTPYMEHT ITO3HAHMS,
dhopMyIIMpoBaTh BOMPOCHI, (PUKCHUPYIOLIHE 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 (POPMYJIMPOBATH OOOOIIEHHWS ¥ BBIBOALI IO pPe3yJibTaTaM
IIPOBEJICHHOTO HAOJIOJCHUS, MCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTH ITOJIYUCHHBIX
pE3yNbTaTOB, BEIBOJOB M O0OOIICHUIA;

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

Pabora ¢ undopmanmei:

BBISBJIATE  HENOCTATOYHOCTh W HM30BITOYHOCTh  MHGOpMAIUH,  JaHHBIX,
HEOOXOIMMBIX JIJISl pEeUICHUS 3a]1a4u;

BBIOWpATh,  AHAJIM3UPOBATh,  CHUCTEMATH3UPOBATH W  HHTEPIPETHUPOBATH
uH(}OPMAIINIO Pa3IMYHBIX BUIOB U (POPM IIPEICTABICHUS;

BbIOMpaTh (HOpMY TpencTaBlieHUsS WHPOPMAIMU W 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
HnIn C(I)OpMYJIHpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHHKaTHMBHBIE YHUBEPCAJIbHbIE YUeOHbBIE JeiicTBUS
KoMmmyHUKaTHBHBIE ~ yHHUBEpCaldbHbIE  y4eOHbIE  JEUCTBUS ~ OOECIEYMBAIOT
c(hOpMHUPOBAHHOCTH COLUAILHBIX HABBIKOB 00 YJaIOIIUXCSI.

Oomenue:

BOCTIIpUHUMATh U (HOPMYJIMPOBATh CYXKJCHHS B COOTBETCTBUU C YCIOBUSMH
U 1eIsIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX
U MHCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUS 33Jladyd U MOJYyYEHHBIM
pe3yibTaTam;

B XO7le€ OOCYXIEHUsS 3aJaBaTh BOIMPOCHI TO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbI, PelIaeMoN 3aja4yu, BBICKA3bIBaTh WJICH, HAIlEJICHHBIC HA IOMCK peIIeHUs,
COMOCTABJISITh CBOU CYXKACHUSA C CYXKACHUSAMH JAPYTMX YYaCTHHUKOB JHAaIora,
OOHapY)XHBaTh Pa3IMYME M CXOJCTBO MO3UIIMHI, B KOPpEKTHOH (hopme hOopMyInpoBaTh
pa3HorIacusi, CBOM BO3PAKEHUSI;

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

CorpyaHun4ectBo:

MOHUMATh ¥ UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAaHIHON M MHIUBUAYAIbHON paboThI
IIPU PEIICHUH YIeOHbIX MaTeMaTHUECKUX 3a/1a4;

NPUHAMATh 1€Jb COBMECTHOW JIE€ATEIhHOCTH, IUTAHUPOBATH OPTraHU3aIINIO
COBMECTHOM pabOThI, paclpeesTh BUIbI paboT, JOTOBapUBATHCS, OOCYXKAATh MPOIIECC
U pe3yabTaT padoThl, 00001aTh MHEHHS HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYIIOBBIX (Popmax paboTel (00CyXkaAeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBI U APYTHE), BHIMOIHATH CBOIO 4acTh Pa0OTHI M KOOPAHMHUPOBATH CBOU
JICHCTBHSI C APYTUMU WICHAMU KOMaH/Ibl, OIICHUBATh KaYe€CTBO CBOETO BKJIaja B OOIIUI
IPOAYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM yYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

PerynsatvuBHbIE YHUBEpCAIbHbIE YU€OHbIE AEUCTBUS 00€CIIEYUBAIOT (POPMUPOBAHUE
CMBICIIOBBIX YCTAHOBOK U KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmzanmus:

CaMOCTOSITEJILHO COCTABJISITh IUIAH, aJITOPUTM PEIICHUS 3a/ladu (WM €ro 4acTh),
BBIOMpATh CIMOCO0 peIIeHUsT C YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEHICHHH C Y4E€TOM
HOBOU HH(OpMaIUH.
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CaMOKOHTpPO/IBb:

BJIAJIETh CHOCO0AMHU CAMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca MU pe3ysbrara
pELIeHNs] MaTEMaTUYECKOM 3aauH;

IPEIBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 337a4H,
BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HalJIEHHBIX
OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH IOCTABICHHOW II€NU
U YCIOBUSIM, OOBSCHSATH MPUUYUHBI JTOCTHXKEHMS] WJIM HEIOCTHXKEHMS LENH, HAXOJUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTrPaMMBbI MO MaTeMaTHKE IMPEICTaBICHBI
no rojaM oOy4eHHs B paMKaxX OTJEJIbHBIX y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca
«Maremarukay, B 7-9 kiaccax — KypcoB «Auredpa», «['eomerpusi», «BepoaTHOCTh
U CTaTUCTHKAY.

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

INOACHUTEJIBHASA 3AIINCKA

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

npojoJKeHue (OpMHUPOBAHUS OCHOBHBIX MaTeMAaTUYECKUX MOHATHH (4ucio,
BEJIMYMHA, TreoMmeTpudeckass  ¢urypa), 00ECHEYUBAIONIUX  MPEEMCTBEHHOCTh
Y TIEPCTIEKTUBHOCTh MAaTEMATHIECKOTO 00pa30BaHUs 00y4YaIOINXCS;

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

MOJIBEJICHUE OOYYAIOUIMXCSd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMAaTHKU U OKPYKarOI[ero MUpa;

dopmupoBaHue (PYHKIIMOHATBHON MaTeMaTUYECKOW TI'PaMOTHOCTH: yMEHHUSA
pacno3HaBaTh MaTeMaTH4yeckKue OOBEKThl B pPEAIbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHATH OCBOCHHBIE YMEHHUS Uil PEUIEHUS MPaKTUKO-OPHUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IOTYYEHHBIE PE3YJbTaTbl M OLEHUWBATh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaLUH.

OCHOBHBIE JIMHHM COAEP/KAHMS Kypca MaremMaTMkKu B S5—6 Kiaccax —
apupMeTnyeckass U TeOMETpUYecKas, KOTOpbIe pPa3BUBAIOTCSA MapajlieNbHO, KaKJaas
B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, OJJHAKO, HE HE3aBUCHMO OAHA OT JPYIrOW,
a B TECHOM KOHTaKT€ M B3auUMOJEHCTBHH. Tarkke B Kypce€ MaTreMaTHKH IPOUCXOIUT
3HAKOMCTBO C AJIEMEHTAMH aJIre€Opbl U ONMUCATEIbHOU CTaTUCTUKHU.

W3yuenue apudmeTHueckoro wMaTrepuajga HAYMHAETCS CO CHCTEMaTH3aluu
W pa3BUTHs 3HAHUM O HATypaJIbHbIX YHMCIAX, MOJYYEHHBIX Ha YPOBHE HA4aJIbHOT'O
obmero oOpazoBanus. [Ipy 3TOM COBEpIIEHCTBOBAHME BBHIYUCIUTEIBHOW TEXHUKH
u  (OpMHpPOBAHME HOBBIX TEOPETUYECKUX 3HAHUM COYETaeTcss C pa3BUTHEM
BBIUMCIUTEIBHON KYyJAbTYpPhl, B YAaCTHOCTH C OOyYE€HHEM IMPOCTEHIINM MpUueMaM
NPUKUJIKH W OLUEHKH pe3yJbTaTOB BbIYMCICHHUN. M3ydeHue HaTypasibHbIX YHCEl
poAoJDKaeTcs B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMU MOHATUSAMH TEOPUU JETUMOCTH.

Hauaino n3yyenus OObIKHOBEHHBIX U JECATUYHBIX IPOOEH OTHECEHO K S Kilaccy. ITo
NIEPBBIN 3TAIl B OCBOCHUH JPOOEil, KOIr/1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMH,
NOHATUSMHU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX Apo0Oei B MOJTHOM 00BbeMe
MPEANIECTBYET M3YUYCHHUIO JIECSITUYHBIX IPOOECH, 4TO 1LEIecO00pa3HO C TOUKU 3pEHUS
JIOTUKHM M3JI0’KEHUs YMCIOBOM JIMHUM, KOrJa NpaBWIA JEHUCTBUM C JECATUYHBIMHU
IpOoOsIMA MOKHO OOOCHOBAaTh Y€ M3BECTHBIMU AJTOPUTMAMHU BBINOJHEHUS JIEHCTBUIMA
C OOBIKHOBEHHBIMU JApOOSMHU. 3HAKOMCTBO C JIECATHYHBIMU JIPOOSMH PACIIAPUT
BO3MOXXHOCTH JJI1 TMOHHUMAaHHS OOYYarOUIMMHUCA NPUKIATHOTO TNPUMEHEHHS HOBOWU
3alUCH TPU HM3YYEHHM JPYTUX MNPEeIMETOB W MPU MPAKTUYECKOM HCIOJIb30BAHHM.
K 6 ximaccy oTHeceH BTOpOW J3Tam B M3Y4EHUW JpoOeH, TJe MPOUCXOIUT
COBEPUIEHCTBOBAHME HABBIKOB CPAaBHEHUS U NIPeoOpa3zoBaHus 1poOei, OCBOEHUE HOBBIX
BBIUKCIIMTENbHBIX AJITOPUTMOB, OTTAYMBAaHWE TEXHUKH BBIYHUCICHUN, B TOM 4YHCIE
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3HAYCHUN BBIPAKEHUH, COJEp)KAIIMX W OOBIKHOBEHHBIE, U JCCATHUYHBIC JpOOH,
YCTaHOBJIEHUE CBA3EH MEXy HUIMH, paCCMOTPEHUE IPUEMOB pelIeHUs 3a7a4 Ha JpOOH.
B nauasie 6 kiacca MpoOMCXOINUT 3HAKOMCTBO C IIOHATUEM MPOLIEHTA.

OCOOEHHOCTBIO U3YyUEHUS TOJNIOKUTEIBHBIX U OTPULIATENbHBIX YHCEN ABISETCS TO,
YTO OHM TaKK€ MOTYT pacCMaTpUBAThCS B HECKOJIBKO ATanmoB. B 6 kiacce B Hauvaie
n3ydeHusi TeMbl «lIoJOKUTENBHBIE M OTPULATEIBHBIE YMCIA» BBIACISAETCS IMOATEMA
«lenple uymucna», B paMKax KOTOPOW 3HAKOMCTBO C OTPULATEIbHBIMU YHCIAMU
Y IEVCTBUSAMMU C TIOJIO)KUTENBHBIMU U OTPULIATEIIBHBIMY YU CIIAMH IIPOUCXOAUT HA OCHOBE
COZIEPKATEIBbHOIO MOAXO0JA. JTO MO3BOJIIET HA JOCTYIIHOM YPOBHE II03HAKOMHUTH
O0y4arouMxcsi MPaKTUYECKH CO BCEMHU OCHOBHBIMU TMOHSATHUSMU TE€MbI, B TOM YHCIIE
U C IpaBWIaMHM 3HAKOB IPHU BBINOJIHEHUH apudmeTndeckux aectBuil. M3ydeHue
palMoOHANIbHBIX YKcen OyAeT MPOAOIKEHO B Kypce anredpsl 7 Kiacca.

[Ipn oOydeHHMHM pEIIEHUI0 TEKCTOBBIX 3aJad B S5—6 Kiaccax HCHOJIb3YHOTCS
apudmeTrndeckue npuemsl perieHus. [Ipu oTpaboTke BRIUUCTUTENBHBIX HABBIKOB B 5—0
KJIacCax paccMaTpPHUBAIOTCS TEKCTOBBIE 33/1a4H CJIEIYIOIINX BUIOB: 3a/1a4M HA IBUKEHUE,
Ha YaCTH, Ha MOKYIKHU, Ha pa00Ty U MPOU3BOIUTEILHOCTD, HA MPOIEHTHI, HA OTHOILICHUS
u nponopiuu. OOyyaromuecss 3HAKOMSTCA C NMPUEMaMH pElIeHHs 3a1ad nepedopom
BO3MOJKHBIX BapHaHTOB, ydarcsi paboTaTth ¢ MH(OpMaLMen, pecTaBIeHHON B (opme
Ta0IUI WU JUArpaMM.

B nporpamme yueOHOro kypca «MaremaTHKa» HpelycCMOTPEHO (OpMHUpPOBaHUE
IPOMNEIEBTUYECKUX alredpanyeckux IpeacraBieHuil. bykBa kak CHMBOJ HEKOTOPOTO
Yyycjaa B 3aBUCMMOCTH OT MATEMaTUYECKOrO KOHTEKCTa BBOJMTCS IIOCTEIEHHO.
BykBeHHasi CMMBOJIMKA LIMPOKO MCIOJNb3YETCS MPEXIE BCEro i 3alucu OOIIMX
YTBEPXKJICHUHN U MPEATIOKEHUN, POPMYJI, B YACTHOCTH JJISl BBIYUCIICHUS T€OMETPUUECKIX
BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YHCIIA.

B mporpamme yueOGHoro kypca «Maremarwka» TpeACTaBICHA HArjsaHas
reoMeTpHsi, HamlpaBlieHHass HA Pa3BUTHE OOPA3HOTO MBILUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUsI, U300pa3UTENIbHBIX YMEHUIM. DTO BaXKHBIA ATAll B U3YYEHUH T'€OMETPHH,
KOTOPBIM ~ OCYIIECTBIISIETCA HA  HAIJSAJHO-IPAKTHUYECKOM  yPOBHE,  OIHUPAECTCS
Ha HarisJIHO-00pa3HOE€ MbIIUIEHHE oOy4aromuxcs. bonblnas pojib  OTBOAMUTCS
MPAKTUYECKOM JESATEIBHOCTH, OMBITY, IKCIIEPUMEHTY, MoJieinrpoBanuto. O0yyarouecs
3HAKOMSTCS C TEOMETPUYECKUMH (pUrypamMu Ha TJIOCKOCTH M B MPOCTPAHCTBE, C UX
OpOCTEHIIMMHU  KOH(DUTypauusaMH, ydarcss u300paxaTb UX Ha HEJIMHOBAHHOMN
U KJIeT4aTOM Oymare, paccMaTpyBarOT UX MPOCTEHIIe cBoicTBa. B mpoliecce nusyuenus
HarJIITHOM T€OMETPUU 3HAHMS, MOJTYYEHHbIE 00YyJalOUMMUCA HA YPOBHE HA4YaJIbHOT'O
ob1miero o0pa3zoBaHUsl, CHCTEMAaTU3UPYIOTCS U PACIIUPSIOTCA.

CornacHo yueOHOMY IUTaHy B 5—6 Kjlaccax M3y4daeTcsi HHTEIPUPOBAaHHBIN MpeaMeT
«MareMaTukay, KOTOpbI BKJIIOYAeT apu(PMETHUECKUMI MaTepuail W HarjsgHyIo
TEOMETPUIO, a TaKXe MPONEIEeBTUUECKHE CBEACHUS M3 alreOphl, 3JIEMEHThl JIOTUKU
Y Hayaja ONHcaTeIbHOW CTaTUCTUKH.

OOGriee ynco 4acoB, PEKOMEHIOBAHHBIX JIJIs1 U3y4yeHUsl MatreMaTuku, — 340 4acos:
B 5 kiacce — 170 gacoB (5 gacoB B Hezienmo), B 6 kiacce — 170 gacoB (5 4acoB B HEJEIIO).
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COJAEPXKXAHUE OBYUYEHUA
5 KNIACC

HartypaJjibHble 4YHCJIa H HYJIb

HarypansHoe umcno. Psg Harypanbubix uwucen. Yucno 0. W3obpaxkenue
HaTypaJbHBIX YUCENI TOUKAMU Ha KOOPAUHATHOU (YMCIOBOM) NPAMOA.

[lodauunonHass cucrema cyucieHMs. Pumckas Hymepauuss Kak IpuUMeEp
HEIO3UIIMOHHOW CUCTEMBI CUMCIIEHUS. [lecaTudHas cucreMa CUuCICHUS.

CpaBHEHME HATypajbHBIX YHUCEJ, CPABHEHHE HATYPAJIbHBIX YHCEI C HYJEM.
CrnocoObI cpaBHeHMs. OKpYTJIeHHE HATYPAIbHBIX YHCEIL.

CrnoxeHHe HaTypaJbHBIX YMCEJI, CBOMCTBO HYJIA MPU CIOKECHHH. Bprunranue kak
JeiicTBre, OOpaTHOE CIOKEHUIO. YMHO)KEHHE HATypalbHBIX YHCEN, CBOMCTBA HYIISA
U eIUHUIBI Npu YMHOXKeHuHW. J[leneHue kak jaelicTBue, OOpaTHOE YMHOXKEHHIO.
KomnoHeHTs! feiicTBui, cBA3b Mexay HUMHU. [IpoBepka pe3ynabTaTa apupmMeTHuecKOro
neiictBust. [lepeMecTuTenbHOE M COUETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS
Y YMHOXEHUS, PACTIPEAECTUTEILHOE CBOMCTBO (3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB [jIsi 00O3HAUYEHMsS HEM3BECTHOIO KOMIIOHEHTa W 3alHCH
CBOMCTB apu(PMeTHYECKUX ICUCTBUH.

JlenuTenu U KpaTHbIE YKCIIA, PA3JIOKEHUE HA MHOXKUTENU. [IpocThie U cocTaBHBIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

Crenenp ¢ HaTypaldbHBIM IOKa3aTeleM. 3alliCh YKCIIA B BUJE CYMMBI pa3psIHbIX
CJIAraeMBbIX.

HucnoBoe BblpakeHUE. BpluncieHrne 3HaYCHUN YUCIOBBIX BBIPAXKECHUH, MOPSIIOK
BBIIIOJIHEHUS JEUCTBUM. lCnosb30BaHWE TIIpU  BBIYMCICHUAX IIEPEMECTUTEIHHOTO
U COYETATEIBbHOI0 CBOMCTB (3aKOHOB) CIJIOKEHHS U YMHOXKEHHMSI, PACIPEAEIUTEILHOIO
CBOMCTBA YMHOKCHUS.

Jpoon
[IpencraBnenne o ApoOU Kak crocobe 3amucy 4yacTh BennuruHbl. OOBIKHOBEHHEIC

npodbu. IlpaBunbHBle M HempaBuibHBIE ApoOu. CmemiaHHas apoOb, MpeacTaBICHUE
CMEIIaHHOW JIpOoOM B BHJI€ HEMPABWIbHON ApoOW M BBIJEIEHUE LIEJONM YacTH 4ucia
W3 HempaBWILHON 1poOu. M3o0pakeHne npoOel TouyKaMu Ha YHCIOBOH MPSIMOMA.
OcHoBHoe cBo#cTBO Apodu. Cokpaimienue napoOeit. IlpuBenenue npoOM K HOBOMY
3HameHateno. CpaBHEHHUE APOOEH.

CnoxxeHHe W BBIUUTAHHE ApoOeil. YMHOXEHUE M JeleHHe IpoOeil, B3aMHO-
oOparnble Apodu. HaxoxkxneHne yacTu 1enoro 1 Uenoro mno ero 4YacTu.

Hecstuunas 3amuch JnpoOeit. IlpencraBieHue necaTuuHod JpoOM B BUIE
OOBIKHOBEHHOM. M300pakeHre AECATHYHBIX APOOEH TOUYKAMU Ha YHCIOBOM MPSIMOM.
CpaBHEeHUE AECATUUHBIX APOOEH.

Apudmernyeckue AEHCTBUS C JECATUUHBIMUA Apo0sMU. OKpyriieHUE NeCATUUHBIX
Jpo0ei.
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Penienne TeKCTOBBIX 3a7a4

Pemenne TeKCTOBBIX 3amad apuMETHUYCCKUM CIOcOOOM. PerieHue Joruueckux
3amau. Pemenue 3amad mepebopoM BceX BO3MOXKHBIX BapHaHTOB. lcronb3oBaHHE
IIPU PEIICHHUH 3aJ1a4 TaOJIHI] U CXEM.

Pemenue 3agau, comepxalinx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIIMYUHBI: CKOPOCT,
BpEMsI, PACCTOSHUE, II€HA, KOJMYECTBO, CTOMMOCTh. EIWHUIIBI W3MEpPEHUS: MAacCChl,
o0beMa, 1IeHbI, PACCTOSIHUS, BpeMEHU, CKOPOCTU. CBsI3b MEXKY €IUHUIIAMU U3MEPECHUS
KaK0M BEJIMYHHBI.

Pemienrie OCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBneHue TaHHBIX B BUJI€ TaOJUII, CTOJIOUYATHIX THATPAMM.

Harasiinas reomerpust

Harnsgnele npencraBieHus o gurypax Ha IUIOCKOCTH: TOYKa, MpsMas, OTPE3OK,
JIyd, YIOJI, JIOMaHasi, MHOIOYTI'OJIbBHUK, OKPY?KHOCTb, Kpyr. Yrou. [Ipsimon, ocTpbli, Tynon
Y Pa3BEPHYTHIN YIJIbL.

JlnmHa oTpe3ka, METpUYECKHE €IWHMLBI JUIMHBL. JIMHA JOMaHOW, NEPUMETP
MHOTOYroJibHHKa. VI3MepeHue U MoCTPOEHUE YIiIOB C TOMOIIBIO TPAHCIIOPTUPA.

Harnsnsaele mpexacraBneHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJIBLHUK, O PAaBEHCTBE (DUTYD.

N3o00paxxenue ¢uryp, B TOM uHciae Ha Kierdaroi Oymare. Iloctpoenue
KOH(UTypaIuii U3 4acTeu nmpsiMoi, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeTYaTon Oymare.
Hcnonp30BaHue CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaJgparTa.

[TInomane PSAMOYT OJIbHHUKA 151 MHOT'OYT OJIbHUKOB, COCTaBJICHHBIX
U3 MPSMOYTOJILHUKOB, B TOM 4HcCIe (UTyp, M300pKCHHBIX Ha KIeT4aTod Oymare.
EnnHuie1 usmepeHus miomaiu.

Harnsgueie mpencraBieHuss O MPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJIbHBIN
napasenenumnes, Ky0, MHOrorpaHHuKH. M300paxkeHne npocTerimmx MHOTOrpaHHUKOB.
Pa3Beptku kyda u napamienenunena. Cozganue Mojieneil MHOrOrpaHHUKOB (U3 Oymaru,
MIPOBOJIOKH, IMJIACTUIIMHA U IPYTUX MATePUAJIOB).

O0beM NpsIMOYToIbHOTO Mapasuienenumnena, kyoa. Eqununel uamepenus oobema.

6 KJIACC

HarypanbHbie unciia

Apudpmernueckne JAEUCTBUS € MHOTO3HAYHBIMM HATYpPaJIbHBIMH  YHCIAMHU.
YucnoBble BbIpaKEHUS, TOPSAIOK ACHCTBUM, UCIOJIb30BaHUE CKOOOK. Vcmonb3oBaHue
IIPU  BBIYMCIICHUSAX IEPEMECTUTEIBHOIO M COYETAaTEIbHOIO CBOWCTB  CIIOKEHMS
Y YMHOXKEHHSI, PACIIPEAEIIUTEILHOIO CBOMCTBA YMHOKEHNA. OKpYyTJIeHHE HaTypalbHBIX
Yyucel.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBIINI OOIIUI IETUTENb U HaUMEHbIIee o0IIee
KpartHoe. J[enMMOCTh CyMMBI U POU3BEICHUS. [[eJIeHre ¢ OCTaTKOM.
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Jpoou
OObIKHOBEHHas1 JApoOb, OCHOBHOE CBOMCTBO JpoOH, COKpalieHue ApooOei.

CpaBHenue u ynopsgouumBaHue npoOei. Permrenue 3amauy Ha HaXOXKIACHHE YacTU
OT LEJOro M IeJoro mo ero 4vactu. JIpoOHOe YMCciIO Kak pe3yibTar JEleHUs.
[IpencraBrnenue necATUYHON ApoOU B BUIE OOBIKHOBEHHOW IpoOM U BO3MOKHOCTh
MPE/ICTaBIICHNUs OOBIKHOBEHHOM IpoOM B BHUIE JecATUYHOW. Jlecaruunbie apoou
U MeTpuyeckas cucteMa mep. ApuMeTHYecKrue NEWCTBHS W YHUCIOBBIC BBIPAXKCHUS
C OOBIKHOBECHHBIMH U JICCATHYHBIMU APOOSIMHU.

OtnHommenwne. Jlenenne B JaHHOM oTHomeHuH. Macmtad, nponopuus. [Ipumenenne
IIPONIOPLIUH IIPU PELLICHUU 3aa4.

[Tonsitue mporeHTa. BramcieHne mporeHTa OT BEJIWYMHBI M BEIUYUHBI 10 €€
MPOIEHTY. BpIpakeHHWe TMPOIEHTOB HECATUYHBIMU npoOsimu. Pemenue 3amad
Ha TPOIEHTHI. BripakeHNe OTHONICHHS BEJTMYHMH B TIPOIEHTAX.

IHonoxureJbHbIC M OTPULIATEIbHBIE YHCIA

[TonoxxutenbHble W OTpULATeNbHbIE uHcha. llempie uynmcna. Mopynes 4wucia,
reOMEeTpUYECKasl MHTEpIpeTanus Moays yncia. M300pakeHne yncen Ha KOOPAUHATHOM
npsmoil. YucnoBble mnpomexyTku. CpaBHeHHE 4Yucel. ApHpMETHYECKHue AeUCTBUS
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 IJIsl 3allUCH MaT€MAaTUYECKUX BBIPAKEHUNW W MPEIJIONKEHUH.
CpoiicTBa apuMeTHYECKUX JeUCTBUIl. DByKBEHHbIE BBIDAXKEHUS U  UYMCIOBBIC
IIOACTAaHOBKH. DyKBEHHBIE pPaBEHCTBA, HAXOXIEHHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, Gopmyiabl mepuMeTpa M IUIOUAAM NPSIMOYroJbHUKA, KBajpara, oObema
napasuienenumesaa u Kyoa.

Pemenue TeKCTOBBIX 3a1a4

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

Pemienne 3agau, copepKaimx 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIMYUHBI: CKOPOCTH,
BpEMSI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOIUTEIHLHOCTH, BpeMsi, 00beM
paboThl. EAMHUIIBI MU3MEPEHUS: MacChl, CTOUMOCTH, PACCTOSHUS, BPEMEHU, CKOPOCTH.
CBsI3b MEXy €IMHULIAMUA U3MEPEHUS KaXK/10M BEITMYUHBI.

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

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

[IpencraBnenre AaHHBIX C TOMONIBIO Tabmui, W auarpamm. CronbOuarbie
JMarpaMMBbl: YTEHUE U MOCTpoeHue. UTeHrne KpyroBbIX JUarpaMM.
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Harasiinas reomerpust

Harnansele npencraBieHus o ¢urypax Ha IDIOCKOCTH: TOUYKa, MpsMasi, OTPE3OK,
Jyd, yroJi, JIOMaHas, MHOIOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYIOJbHUK, OKPYKHOCTb,
KpYT.

B3anMmHOe pacnonokeHHe IBYX MPSAMBIX Ha IIJIOCKOCTH, NApaJlICIbHBIE MPSAMBIE,
IIEPIEHANKYJIIPHBIE NIpsIMbIE. MI3MepeHne pacCTOSHUN: MEKY IBYyMsI TOUKaMHU, OT TOUKU
JI0 TIPSIMOM, JUIMHA MapuIpyTa Ha KBaJAPaTHOW CETKE.

N3mepenne w© MOCTPOEHUE VYIJIOB € IOMOIIBKD  TpaHCHOpTHpa. Bumael
TPEYroJIbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJbHBIHN, TYIOYTOJIbHBIA, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU. YEThIPEXYT OIbHUK, IPUMEPBI UETHIPEX YT OJIbHUKOB. I IpIMOYTOIbHUK,
KBaJIpaT: WCIOJIb30BAHME CBOWCTB CTOPOH, VYIJIOB, aWaroHanei. W3oOpakenue
reoMeTpUYecKuXx (uryp Ha HETMHOBAHHOM Oymare ¢ HCIOJIb30BaHUEM LIUPKYIIS,
JUHEWKH, YroJIbHUKA, TpaHcnoptupa. [loctpoenus Ha kieTdaroit Oymare.

[lepumerp mMHoroyrojpHuka. [loHsTHEe TUOmATU (QUTYpHI, €IUHUIBI U3MEPEHUs
wiomaay. [IpubnamxkeHHoe n3MepeHue IUomanu GUryp, B TOM 4YUCIIE Ha KBaJpaTHOU
cerke. [IpubnmxkeHHOe U3MEpEHNE AJIMHBI OKPYKHOCTH, TUIOIIAIU Kpyra.

CummeTpust: HEeHTpabHas, OCeBasi U 3epKajbHasi CAMMETPHH.

[TocTpoeHne CUMMETPUYHBIX QUTyD.

Harnsansele npeacTaBiaeHus O IPOCTPAHCTBEHHBIX (GUTypax: Mapavienenunes, Kyo,
npu3Ma, NUpaMujia, KOHyC, HHJIMHIp, map u cepa. M300paxeHrne mpoCTpaHCTBEHHBIX
¢buryp. [IpumMepsl pa3zBepTOK MHOTOTPaHHUKOB, HUIUHAPA U KOHYyca. Co3gaHue Moaenei
IPOCTPAaHCTBEHHBIX (pUryp (U3 OyMaru, MpoBOJIOKH, IJIACTUIMHA U IPYTUX MATEPUAJIOB).

[Tonarne oObeMa, enwHUIIBI H3MepeHHs oObema. OO0BEM MPSIMOYTOJIBLHOIO
napassenenumnesna, Kyoa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTaTbl OCBOCHHS MPOrPaMMbl y4eOHOrO Kypca K KOHILY
oO0yueHus B 5 Kiacce.

Yuciaa 4 BBIYMCICHUS

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

CpaBHMBaTh W YNOPSAOYMBATh HATYpalbHBIE YKCIA, CPABHUBATH B MPOCTEUIINX
Cllydastx OOBIKHOBEHHBIE APOOH, 1€CATUYHBIE TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIUHATHOM (YUCIIOBOM) MIPSIMOM C COOTBETCTBYIOIIUM €
YUCIIOM U H300pa)kaTh HATypajbHbIE UKCJIa TOUYKAMHU Ha KOOPJUHATHOM (YHCIIOBOM)
MIPSAMOM.

Beimonuare  apudMernueckue — JACHCTBUS € HATYpaJbHBIMH  YHCIIAMU,
C OOBIKHOBEHHBIMH JPOOSIMH B IPOCTEHIIMX CITydasiX.

BrInonHsATh NpOBEPKY, MPUKUIKY PE3YIbTATA BHIYUCICHUM.

OKpyriATh HaTypAJIbHBIC YHCIA.
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Penrenue TekcToBbIX 32124

Pemate TekcTOBbIE 3a7auM  apu(PMETHUYECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHU30BAaHHOT O KOHEYHOTO Iepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pemate 3agauu, comepkamniyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMs, PaCCTOSHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBarh KpaTKue 3aMucH, CXEMBbI, Ta0JUITbI, 0003HAYCHUS TIPU PEIICHUH 33/1a4.

[Tonp30BaThCsi OCHOBHBIMU €AWHUILIAMHA HM3MEPEHUS: LIEHBI, MAcCChl, PACCTOSHUS,
BPEMEHU, CKOPOCTH, BBIPAXATh OJIHU €IUHULIBI BEJIMYMHBI YEPE3 JIPYTHE.

W3Bnekats, aHamM3MpoOBaTh, OIEHWBATH WHOOPMAIHNIO, TMPEICTABICHHYIO
B Ta0OJMIlEe, HA CTOJIOYATON AUarpaMMe, HHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC,
MCTIOJIb30BATh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasignas reomerpust

[Tonmp30BaThCSl TEOMETPUUECKUMH MOHSATUSAMU: TOUKA, PsiMasi, OTPE30K, JIyd, YroJl,
MHOTOYTOJIbHHUK, OKPYXHOCTb, KPYT.

[IpyBOMUTh TpPUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpA, HUMEIOIUX (GopmMy
W3YYCHHBIX TEOMETPHIECKUX PUryp.

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

N300paxkaTs u3yuyeHHbIe TeOMETprUUecKue (GPUTyphl HA HEJTMHOBAHHOW U KJIETYATOM
Oymare ¢ MOMOIIbIO ITUPKYJIS U TUHEHKH.

HaxomuTe AIWHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPCHHEM C ITOMOIIBIO
JMHENKU, CTPOUTH OTPE3KH 3aJaHHOMN JJIUHBI; CTPOUTH OKPY>KHOCTb 3aJIaHHOTO pajuyca.

Hcnonb3oBaTh CBOWCTBA CTOPOH W YIJIOB MPSAMOYTOJbHUKA, KBajpara g HX
MTOCTPOCHMUS, BEIYUCIICHUS TIJIOMIAAN B IIEpUMETpa.

Bbraucaste mepuMeTp M III0IIa s KBaapara, IpsMoyrojbHHAKA, GUTyp, COCTABICHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM 4HCIie (PUryp, N300pakeHHBIX Ha KJIeT4aTol Oymare.

[Tonb30BaThCS OCHOBHBIMM METPHUYECKUMHU CIUHUIIAMA W3MEPEHUS JJIMHBI,
TUTOIIA IU; BBIPAXKaTh OJIHU AMHHIIBI BEIMYUHBI Yepe3 IpyTHre.

PacnoznaBare mapannenenunen, KyO, MCIOJB30BaTh TEPMHUHOJIOTHUIO: BEPIIHMHA,
pebpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS MMapaUiesIenuneaa, Kyoa.

Berumcnsate o0beM KyOa, Tapajuienenuriesa 1Mo 3aJaHHBIM — H3MEPEHUsIM,
MOJIb30BaThCS €IMHUIIAMU U3MEPEHHS 00beMa.

Pemares HeclnoXkHBIE 3aaul  HA HM3MEPEHUE TEOMETPHUUYCCKUX  BEITUIMH
B MIPAKTUYECKUX CUTYaIHSIX.

[IpenmeTHble pe3yJabTaThl OCBOEHHUS IMPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOydeHus B 6 Kiaacce.

YucJia 1 BLIYUCTIEHUS

3HaTh M TIOHUMAaThb TEPMHHBI, CBA3AHHBIE C PpA3JIMYHBIMU BHUJAMHU YHUCEI
1 CII0co0aMHu HMX 3aIUCH, TEPEXOaUTh (€CIIM 3TO BO3MOXKHO) OT OJHOW (hOPMBI 3alucH
YHCIIa K APYrOu.
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CpaBHUBATH U YIIOPSJOUNBATH IIEJIbIC YMCIIA, OOBIKHOBEHHBIE U JECATUYHBIC APOOH,
CPaBHMBATH YMCJIA OJHOTO U Pa3HbIX 3HAKOB.

BrinonssTh, couerast yCTHbIE U TUCbMEHHBIE TTPUEMBI, apu(PMETHUYECKUE JEHCTBUS
C HATypaJbHBIMU U 1EIBIMU YHCJIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU IPOOSMH,
MTOJIOKUTENBHBIMU U OTPULIATEIIbHBIMU YU CIIAMMU.

BpuucisaTe 3HaUYEHUS YUCIOBBIX BBIPAXKEHWM, BBINNOJIHATH IMPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCICHUN, BBIIOIHATH MPEOOPa30BaHUS YHUCIOBBIX BbIpaXXEHUMN
HA OCHOBE CBOMCTB apu(hMETUUECKHUX JACHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YHUCIOM
1 n300pakaTh YUCIa TOUKaMU Ha KOOPAWHATHOMN MPSMON, HAXOAUTh MOIY/Ib YUCIIA.

COOTHOCUTH TOYKHU B MPSMOYTOJIbHOW CUCTEME KOOPAMHAT C KOOPJMHATAMU ITOU
TOYKH.

OKpyrasTh Uenble YUcia U JECATUYHBIE TPOOU, HAXOAUTh MPUOIMKEHUS YHCET.

YucsaoBbie 1 OYKBEHHbIE BHIPAKEHUS

[TorumaTe W ymoTpeOJsATH TEPMUHBI, CBS3aHHBIE C 3aNUCHI0O CTEIICHW YHCTIA,
HAaXOJUTh KBagpaT M Ky0 4YHCIA, BBIYUCIATH 3HAYCHUS YHUCIOBBIX BBIPAKEHUM,
COJIEp>KalIUX CTETICHH.

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

[Tonb3oBaThCst MacITaboOM, COCTABIIATH MPOMOPIIMU U OTHOIIICHUSI.

Hcnonb3oBaTh OYKBBI 111 0003HAUCHUS YHUCEN TPH 3alUCH MaTEMaTHYECKHUX
BBIPOKEHUN, COCTaBIATh OYKBCHHBIC BBIpAXKCHHUS W (HOPMYIIbI, HAXOAUTh 3HAYCHHS
OYKBEHHBIX BBIPAKEHUMN, OCYIIECTBIISISI HEOOXOAMMBIE MOACTAHOBKHU U MTPEOOPa30OBaHUS.

HaxonuTe HEU3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TekcTOBBIX 3aa4

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4M apU(PMETHUUECKUM CIIOCOOOM.

Pemats 3amaum, CBSI3aHHBIE C OTHOIICHHEM, MPOMOPIUOHATHHOCTHIO BEITUYHH,
MPOILICHTaMU, PeliaTh TP OCHOBHBIC 3a7a4i Ha JPOOH U MPOIICHTHI.

Pemars 3amauu, comepikaniie 3aBUCUMOCTH, CBA3bIBAIOIINE BETUYUHBI: CKOPOCTD,
BpEeMs, pPACCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTH, IMPOU3BOAMTEIHLHOCT, BpPEMSI,
o0beMa paboOTHl, HCHOJIB3YS apudMETHUYECKHUE JACHCTBUSI, OLIEHKY, MPUKHUIKY,
MOJIb30BAThCS €AUHUIIAMHU U3MEPEHUS COOTBETCTBYIOIINX BEITMYMH.

CocTaBnsaTh OyKBEHHBIC BBIPAKEHUS 110 YCIOBHIO 33/1a4H.

N3Bnekars nuHbopMaIiuio, IpeJCTaBICHHYIO B TA0IMIAX, HAa IMHEHHOM, cTOI0UaTOM
WIM  KPYrOBOM  JguarpaMmax, HHTEPIPETHPOBaThH  NPEICTaBICHHBIC  JTaHHBIC,
HCITIOJIb30BaTh JTAHHBIC TIPH PEIIICHUH 3a71a4.

[TpencrapnsaTs HHPOPMAIIHIO C IIOMOIIBIO TA0IHII, THMHSHHOM 1 CTOJIOYATON JUarpamM.

Harasignasi reomerpust

[IpuBomUTh mTpUMEpPHI OOBEKTOB OKPYKAIOMIETO MHpA, HUMEIIUX (GopmMy
WU3YYCHHBIX TEOMETPUUCCKHX TIJIOCKMX W MPOCTPAHCTBEHHBIX (UTYD, IPUMEPHI PaBHBIX
¥ CUMMETPUYHBIX QUTYD.

19



denepanbHas pabovast mporpamMa | Matematrka. 5—9 kiaccel (0a30BbIif ypOBEHb)

N300pakaTh ¢ MOMOILIBIO ITUPKYJS, JTUHEWKH, TPAHCIOPTHpPA HAa HETUHOBAHHOM
U KJIETYATOM OyMare M3y4eHHbIE IJIOCKHE reoMeTpuuecKre (GUrypbl 1 KOH(UTypaLnH,
CUMMETPUYHbIE (PUTYPBIL.

[Tonmp30BaThCsl TEOMETPUUECKUMM MOHSTHUSMH: PAaBEHCTBO (UTYpP, CUMMETpPHS,
UCIIO/Ib30BaTh TEPMHUHOJIOTUIO, CBSA3aHHYIO C CHUMMETPUEH: OCbh CUMMETPHUM, LIEHTP
CUMMETPHH.

Haxonuts BeIMYHUHBI YTII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
33IaHHOM BEJMYMHBI, NOJIb30BAaThCA MPH PEIICHUM 3aJad TpagyCHOW MEpOW YIJIOB,
pacIio3HaBaTh Ha YEPTEXKaAX OCTPBIM, IPAMOU, pa3BEPHYTHIN U TYIION YIJIBL.

BpuncnaTe  IMHY JIOMaHOM, TEPUMETP MHOTOYTOJIbHMKA, IOJIb30BAThCS
€AMHUIAMU HU3MEPEHHS JUIMHBL, BBIPAXKATHh OJHHU €IMHUIIBI U3MEPEHHS JUIMHBI Yepe3
Jpyrue.

HaxonuTpe, HCMONb3ys YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHUS: MEXIY JBYMS
TOYKaMU, OT TOYKH J0 IPSIMOM, IJIMHY ITyTH Ha KBaJAPAaTHOMN CETKE.

BoruncnsaTte minomans Guryp, COCTaBJIeHHbBIX U3 IPSIMOYTOJbHUKOB, UCIIOJIb30BaTh
pazOneHne Ha  OPSIMOYTOJIBHMKM, Ha  paBHble  (QUIYpbl,  JOCTpauBaHUE
J0 TNPSAMOYIOJIbHHMKA, IO0JIb30BAaThCS OCHOBHBIMH EIWHULIAMH H3MEPEHMS IUIOLIA[H,
BBIPAXKaTh OJIHH €IMHHUILIBI U3MEPEHUS IIJIOIIAAN Yepe3 APYTHeE.

PacriozHaBath Ha MOJENSAX M HM300paXEHUSAX NUPAMHUAY, KOHYC, LWIMHIP,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILNHA, peOpO, IPaHb, OCHOBAHUE, PAa3BEPTKA.

N300paxkaTh Ha KJeT4aTo OyMare mpsiMOYTroJIbHBIN Mapajieenume].

Boruncnsate 00beM MpsIMOYTOJILHOTO Mapajiesienumnena, KyOa, MOJIb30BaThCs
OCHOBHBIMU €AMHMUIIAMH U3MEpPEHUsl 00beMa;

Pemate HecnOXHBIE 3aJauyd  Ha HAXOXKACHUE TIE€OMETPUYECKHX BEIUYMH
B ITPAKTUYECKUX CUTYaLHSX.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 KNIACC
HaumenoBanue paznena |KonuuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEILHOCTU 00Yy4arOIuXCs
(Tembl) Kypca 4acoB COZIEp)KaHUE
HaTtypanbHbie unca. 43 JHecatnanas Yurarb, 3aNMCbIBATh, CPABHUBATH HATYPAJIbHBIE YHCIIA;

JlericTBUSA ¢ HaTYpAJIbHBIMU
qycIamMu

CHUCTEMA CUMCIICHHS.
Pspa HaTypanbHBIX
quCe.
Harypanbhbiit ps.
Yucno 0.
HarypanbHabie uncia
Ha KOOPJUHATHOMN
MPSAMOM.
CpaBHeHue,
OKpYTJICHUE

HaTypaJIbHBIX YHCEIL.

Apudmernueckue
TNIEUCTBUSI

C HaTypaJIbHbIMHU
yrciaaMu. CBolicTBa
HYJISI TIPH CIIOKCHUHT
1 YMHO>KECHUH,
CBOMCTBA CIIMHHUIIBI
MPU YMHOKECHUH.

npeaiaraTb H 00Cy,KI1aTh COCOObI YIIOPSIOYMBAHUS YHCE.
M300paxkaTh KOOPAMHATHYIO NPAMYIO, 0TMEYaTh YKUCIIA
TOYKaMU Ha KOOPAUHATHOW MPSMOM, HAXOAUTh KOOPAUHATHI
TOYKHU.

HccnenoBars CBOMCTBA HATYypaIbHOrO psa, yucen 0 u 1
IIPU CJIOKEHUHU U YMHOKEHUU.

Hcnonb30BaTh NPAaBUJIO OKPYTJICHUS HATypaIbHBIX YHCEIL.
BoeimonnsaTe apudMernyeckue AeMCTBUSA C HATYPaIbHBIMU
YUCJIaMH, BBIMUCISATh 3HAYEHUST YUCIIOBBIX BBIPAXKEHUM

cO CKOOKaMH 1 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHNUE B BUJIE CTEIIEHU, YUTATH
CTENEHH, UCIIOJIb30BATh TEPMHHOJIOIUI0 (OCHOBAaHHUE,
MOKAa3aTeJlb), BBIYUCIAATH 3HAYEHUS CTEIICHEN.

BbINOJHATH NPUKHUAKY M OLEHKY 3HAYCHUIN YUCIIOBBIX
BBIP@KEHUN, MPEAIaraTb ¥ IPUMEHATh IIPHEeMbl IIPOBEPKHU
BBIYUCIICHUN.

Hcnonb30BaTh NPU BBIYHMCJICHHUAX [IEPEMECTUTEIBHOE

Y COYETaTEeIbHOE CBOMCTBA CIOXKEHUS U1 YMHOXKEHHS,
pacnpeeanTelIbHOe CBOMCTBO YMHOXKEHUS; (PDOPMYJITHUPOBATH
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[TepemecturensHOE
U COUETaTeIIbHOE
CBOMCTBA CJIOKCHUS
Y YMHOKEHHUS,
pacnpeneuTeIbHOE
CBOMCTBO
YMHOXEHHS.
Jlenurenu

Y KpaTHBIE YUCIIA,
Pa3JIO)KEHUE YnCIIa
Ha MHOKHUTECIIH.
Jlenenue

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

Crenenp

C HaTypaJbHbIM
TOKa3aTesieM.
Yucnosbie
BBIPKCHUS;
MOPSAJIOK ICUCTBHM.
Pemenue TeKCTOBBIX
3aJ1a4y Ha BCE
apudmeTndeckue

U IPUMEHSITh NMPaBUWJIa MpeoOpa30BaHUs YUCIOBBIX
BBIPKEHUN Ha OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.
HccnenoBarhb 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATH

1 000CHOBBIBATH I'MIIOTE3bI, (POPMYJINPOBATH 00001ICHUSA
U BBIBOJbI 110 pe3yJibTaTaM MPOBEJAECHHOIO UCCIIEIOBAHMUS.
DopMyJIMPOBATH ONPeEAeJeHUA JCTUTEIIS 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

O HATypaJbHBIX YHCIIAX, IPUBOAUTH MPHUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHUCEL.
KoncTpynpoBarh MaTeMaTH4ecKue MpeaJ0KeHNs

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

PemaTh TekcTOBbBIE 33/1a4U apUPMETUUECKUM CIIOCOOOM,
HCIOJb30BATh 3aBUCUMOCTH MEX]1y BEIMUUHAMU (CKOPOCTb,
BpEMsi, PACCTOSIHUE; 11€HA, KOJTMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 33]1a4H,
nepedopMyJIUpOBaTh YCJIOBHUE, H3BJIEKATH HEOOXOAUMBIE
JIaHHBIE, YCTAHABJIMBATH 3aBUCUMOCTH MEK1y BEIIMUMHAMM,
CTPOHUTH JIOTUYECKYIO LIEMOYKY PACCYXKICHUM.
MopeaupoBaTth X0]1 pEHIEHUS 3a1a4M C TOMOIIbIO PUCYHKA,
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JIENCTBUS,
Ha JABH)KCHHE
Y TIOKYTKH

CXEMBI, TaOIUIIBI.

IIpuBonnTh, pa3dupaThb, ONEHUBATH PA3JINYHbBIC PEIICHUS,
3aIMCH PELICHUN TEKCTOBBIX 3a]ad4.

Kpurnuyecku oueHUBaTh MOJYYEHHBIN pE3yJIbTarT,
OCYIIEeCTBJISATh CAMOKOHTPOJIb, TPOBEPSS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUTh OIINOKHU.

PemaTsp 3a1auu ¢ moMolIbI0 epedopa BCeX BO3MOXKHBIX
BAPUAHTOB.

3HAKOMUTBCHA C UCTOPHEH Pa3BUTHUS ApUPMETUKH

Harnsgnas reomerpus.
JIuHnn Ha nIocKOCTH

12

Touka, npsamas,
OTPE30K, JIyY.
Jlomanas.
N3Mmepenne nivHbI
OTpe3Ka,
METPUYECKHUE
€IMHUIIBI
WU3MEPEHUS JIJTUHBI.

OKpY>XHOCTB U KPYT.

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

Y Pa3BEpPHYTHIN
yribl. I3mepenue

Pacno3naBaTh Ha yepTekKax, pUCYHKaX, ONUCHIBATD,
UCIOJIb3yd TEPMUHOJIOTHIO, U H300PaKaTh C TOMOILBIO
YEPTEKHBIX MHCTPYMEHTOB: TOUKY, MPSMYIO, OTPE30K, JIyd,
yroJ1, JOMaHyto, OKPYKHOCTb.

Pacno3znaBaTh, NPUBOAUTH NPUMEPBI OOBEKTOB PEATTBHOTO
MHUpa, UMEIOUX GOpMYy U3yYEHHBIX PUTYDP, OLIEHUBATH UX
JIMHEVHBIE Pa3MEPBL.

Hcnonb3o0BaTh TUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI
JUIS1 TIOCTPOEHUS U U3MEPEHHUS: M3MEPHATH JUINHY OTPE3Ka,
BEJIMYMHY yTJja; CTPOUTh OTPE30K 3aJaHHOM JUIMHBIL, YTOJ,
3a/IaHHOW BEJIMYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYXHOCTh 33JJaHHOI'0 paguyca.
N300paxath KOHPUTYypaITUU TEOMETPUUYECKUX QUTYD

13 OTPE3KOB, OKPYKHOCTEM, UX 4aCTEH HAa HETMHOBAHHOMU

U KJIeT4aTOM OyMmare; mpeajiararb, OMCbIBaTh U 00CYKAAaTh
CIIOCOOBI, AJITOPUTMBI [TOCTPOEHUS.

Pacno3HaBaTh ¥ H300paxkaTh Ha HEJIMHOBAHHOMN
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YTJIOB.
[IpakTrueckas
pabora
«IlocTpoenue
YTJIOBY

U KJIeT4aToOM Oymare npsMoi, OCTPBIi, TYNOW, pa3BepHYTHII
YIJIbl; CPABHUBATH YIIBL.

BuI4uCaAATH JJIMHBI OTPE3KOB, JIOMAHBIX.

IloHumMaTh ¥ MCIIOJIB30BATH NIPH PelLICeHUH 32124
3aBHCHUMOCTH MEXAY €IUHALIAMU METPUUECKOU CUCTEMBI
Mep; 3HAKOMHUTbCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPA’KATh JUIMHY B PAa3JINYHbIX €UHULIAX U3MEPECHUS.
HUccaenoBars Gurypsl 1 KOH(UTypaLuy, UCIOIb3YsI

U (pOBBIE PECYPCHI

OOBIKHOBEHHBIE JIPOOU

48

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

Y BBIYUTAHUEC
O0OBIKHOBEHHBIX
npo6eit. CMmemnanHas
Ipo0b. YMHOXKEHHE
U JIeJICHHE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe APOOH.
Penienue TeKCTOBBIX
33714, COAepIKaIInuX
npobu. OCHOBHBIE

MopeaupoBarthb B rpadhuuecKkoi, mpeaMeTHOl Gopme,

C IIOMOIIBIO KOMITBIOTEPA ITOHATHS U CBOMCTBA, CBA3aHHBIC

C OOBIKHOBEHHOM JIPOOKIO.

YurTaTh U 3aIIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE JIPOOH,
NpeaIararb, 000CHOBBIBATH M 00CYKIATH CIIOCO0BI
YIOPSAA0YMBAHUS APOOEH.

N300pakaTh 0OBIKHOBEHHBIC IPOOU TOUKAMHU

Ha KOOPJUHATHOM MPAMOM; UCHOJAb30BATH KOOPJIAUHATHYIO
NPSIMYIO JJIs1 CPaBHEHHSI IPOOEii.

D opMyTHPOBATH, 3AIIUCHIBATH € OMOLIbI0 OYKB OCHOBHOE
CBOWCTBO OOBIKHOBEHHOH IpO0OH; HCIOIB30BATH OCHOBHOE
CBOWCTBO JIpO0H /1JIs1 COKpAIEHUsI 1po0€eil U MPUBEACHUS
JpoOU K HOBOMY 3HaMEHATEITIO.

IIpencraBasiTh cMeIaHHYIO JpOOb B BU/IE€ HENPABUILHON

Y BBIIEJISATH LIETYIO YaCTh YMCIa U3 HEMPABUILHON APOOH.
BoeinonnaTs apudmMeTnyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMU JAPOOSIMU; MPUMEHATH CBOMCTBA
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3a/1auyd Ha IpoOH.
[Ipumenenue OykB
TUTS1 3aMiCH
MaTeMaTUYECKUX
BBIPAKCHU U

U NIPEIUIOKEHUN

apu(pMETUUECKUX ACHUCTBUM NI palliOHATN3aINU
BBIYHCIICHUMN.
BhINoJHATH NPUKUAKY M OLEHKY PE3YyJIbTaTa BIUUCIICHUN;

npeaiaraTb U NPUMEHATH NMPUEMbI NPOBEPKH BLIUUCICHUN.

IIpoBoauTh UcceT0BaAHUSA CBOMCTB APOOEC, OMUPASICH

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TTIOMOIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH MPUMePbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHMS U OTPUIIAHUS BHICKA3bIBAaHUH.

Pemarthb TeKCTOBBIC 3a/1a4H, CO/IepKalle TPOOHbBIC JaHHBIE,
Y 33J]a4¥ HA HAXOXKJICHUE YaCTH LEJIOTO U LEJO0ro Mo €ro
YacCTHU; BBIIBJISITH UX CXOACTBA U Pa3JIN4usl.
MoaenupoBarh X0/ PEIIEHUS 3a/1a4l C TOMOIIBI0 PUCYHKA,
CXEMBI, TaOIULIBI.

IIpuBonnTh, pa3dupaThb, OEHUBATH PA3JIMYHbBIC PEIICHUS,
3aIMCH PEIICHUH TEKCTOBBIX 3a7ad.

Kpurnuyecku oneHUBaTh MOJYYECHHBIN pEe3yJIbTar,
OCYHIECTBIIATh CAMOKOHTPOJIb, IPOBEPSISI OTBET

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

Harnsgnas reomerpus.
MHOroyrojabHUKH

10

MHOroyrojgbpHuKH.
YeThIpexyroiabHUK,
MIPSAMOYTOJIbHUK,
KBaJpar.
IIpakTrueckas

OnucpIBaTh, MCNOJIB3YS TEPMUHOJIOTHIO, H300PAKATH

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

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

C 3aIaHHBIMHU
CTOPOHAMH

HA HEJIMHOBAHHOM
Oymare.
TpeyronbHUK.

[ momane

Y IEPUMETP
MPSMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTABJICHHBIX U3
MPSMOYTOJIbHUKOB,
€MHULbI
W3MEpPEHUS
TTOIIAIH.
ITepumerp
MHOT'OYTOJIbHUKA

TPEYTroJIbHUKA, OLEHUBATh X JIMHEWHBIE Pa3MEPHI.
BbIuncJATh: IEpUMETP TPEYT OJIbHUKA, IPIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOMIAJAb MPSAMOYT OJIbHUKA, KBaIpaTa.
N300paxaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIC

Y TYIIOYTOJIbHBIE TPEYT OJIbHUKH.

CTpouthb Ha HEJIMHOBAHHOW U KJIeT4YaTol Oymare KBaapar
Y NIPSAMOYT'OJIbHUK C 33JaHHBIMU JUIMHAMU CTOPOH.
HccaenoBars CBOMCTBA NIPAMOYIOJIbHUKA, KBAIpaTa IIyTEM
HKCIIEPUMEHTA, HAOIIOICHM S, U3MEPEHUsI, MOJICTUPOBAHNS;
CpPaBHHMBATh CBOMCTBA KBAIPATa U MPAMOYTOJIbHUKA.
KoncTpyupoBars MaTemaTu4ecKue mpeasioKeHust

C TIOMOIIIBIO CBSI30K «HEKOTOPBIN», «ITH000I».
PacnosnaBaTh UCTUHHBIE U JIOXKHBIE BBICKAa3bIBAHUS

O MHOTI'OYTOJIbHUKAX, HIPUBOAUTH MPUMEPbI

Y KOHTPIIPUMEDBL.

HccaenoBars 3aBUCMMOCTD TUIOIIAAN KBAApaTa OT JJIMHbI
€ro CTOPOHBL.

Hcnonb30BaTh CBOMCTBA KBAJAPATHON CETKHU JJIS1 TOCTPOEHUS
¢buryp; pa3douBaTh NPIMOYTOJIbLHUK HA KBAAPATHI,
TPEYroJIbHUKU; COCTABJATH (QUTYPHI U3 KBAJPATOB

U TIPSIMOYTOJIbHUKOB M HAXOJIUTh UX TUIOMIA/b, pa30MBaTh
(buUTryphl Ha IPSAMOYTOJILHUKY W KBAAPAThI U HAXOJIUTh UX
IJIOIIAIb.

Boipaxkars BeIMUMHY TUIOMIAAN B Pa3JIUYHbBIX €AUHUIAX
MU3MEPEHUS METPUYECKOU CUCTEMBI MEP, IOHUMATH

U MCIOJIB30BATH 3aBUCUMOCTH MEXK]1y METPUUECKUMU
€AMHULAMHU U3MEPEHUS TIJIOLIAIH.
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3HAKOMUTBHCA ¢ IPUMepPaMu MPUM eHeHusl TUT0aan
Y [IEPUMETPA B MPAKTUYECKUX CUTYaAIUSX.

Pemiars 3a1aum 13 peanbHOU )XU3HU, NPEAJIararb

H 00CYKIaTh Pa3jIM4HbIe CIOCOObI PEIICHUS 3a7a4

JlecsiTuunbie 1poou

38

JlecsiTmuHas 3aMucCh
npobeii. CpaBHEHHE
JECATUYHBIX
pooeii.

JlenctBus

C ACCATUYHBIMH
TPOOSMHU.
Okpyrnenue
JECATUYHBIX
Tpo0ei.

Penrenune TekCTOBBIX
3aj71a4, COAepIKaIInX
npobu. OCHOBHBIC
3aJ1auyu Ha IpooH

IIpeacraBasiTh AECATUUHYIO 1pOOh B BUJI€ OOBIKHOBEHHOM,
YUTATHh U 3aNMUCHIBATH, CPABHUBATD JICCATHYHbBIE APOOH,
npeajiaratb, 000CHOBBIBATH M 00CYK/IATh CIIOCOObI
YIIOPSIIOYMBAHMS IECITHYHBIX IPOOEH.

N300pakarth necaTuyHble 1poOU TOUKAMU Ha KOOPJIUHATHOM
IIPSAMOM.

BoIsIBASAITH €X0ACTBA M Pa3JIMYUs PABIIT apU(HMETUUECKUX
JICVUCTBUAN C HATypaJIbHBIMHU YUCIAMH U JECATUYHBIMU
JIpOOSIMU, OOBSICHATD HX.

BoeinonnaTes apudmeruueckue 1eUCTBUS C JECATUUHBIMU
JpOOSIMU; BHIMOJIHATH NPUKHIKY M OIIEHKY pe3yibTaTa
BBIUMCJICHU M.

IpumeHnsaTs cBolicTBA apuMETUUECCKUX JEHCTBUN

JUISL PAlIMOHAIN3ALUH BBIYUCICHUMN.

[IpuMeHATH NPAaBUII0 OKPYIJIEHUA IECATUIHBIX IPOOE.
IIpoBoauTH HCCIETOBAHUS CBOMCTB JACCATUYHBIX IpOOEH,
OMUPASICh HA YHCIIOBBIC SKCIIEPUMEHTHI (B TOM UHCIIC

C TIOMOIIIBIO KOMITBIOTEPA), BBIABUTATh IMIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUS.

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

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

MonpeaupoBaTth X0 peLICHUs 3a1a41 C IIOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBI.

IIpuBoauTk, pa3duparTs, OHEHUBATH PA3JINYHBIE PELICHUS,
3allCH PELICHUM TEKCTOBBIX 3a/1a4.

OnepupoBaTthb IpOOHBIMU YUCIIAMU B PEaTbHBIX KU3HEHHBIX
CUTYyaLUsX.

Kpurnyecku oueHMBaTh OJy4CHHBIM pe3ybTar,
OCYILIECTBJIATh CAMOKOHTPOJIb, IIPOBEPSISI OTBET

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

Harnsgnast reomerpusi.
Tena u purypsr
B MPOCTPAHCTBE

MHOrorpaHHuKH.
N306paxkenue
MHOT'OI'PaHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpsitMmoyronbHbIN
napajuieTenuIe I,
Ky0. Pa3BepTku kyda
U Mapajuielieumneaa.
[IpaxkTnueckas
paborta «Pa3Beprka
KyOay.

PacnozHaBaTh Ha yepTekax, pUCYHKaAX, B OKPY KaloLeM
MHpe IpSIMOYTOJIbHBIN Mapajuieaenunes, Kyo,
MHOT'OI'PaHHUKH, ONUCHIBATh, HCIOJIb3Ys TEPMHHOJIOT HIO,
OLICHMBATh JINHEHBIE PA3MEPBI.

IIpuBoauTh NpUMepPbI OOBEKTOB PEATLHOI'O MUPA, UMEIOIIUX
dbopmMy MHOTOTpaHHUKA, TPAMOYT'OJILHOTO MapasljeNenumnesaa,
KyoOa.

N300paxarh Ky0 Ha KjeT4aTon Oymare.

HccnenoBarh cBOMCTBA Ky0a, IPSIMOYTOJIbHOTO
HapaJlJIeNICIIAIIE1a, MHOTOIPAaHHUKOB, UCIOJb3YsI MOJIEIIN.
Pacno3HaBaTh ¥ H300paxkaTh pa3BepTKH KyOa

Y NIapaJuIeIICUIIe .

MonenupoBartp Ky0 U napauienaenunea u3 Oymart 1 Npoumnx
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O6neM kyoa,
MPSIMOYTOJILHOTO
napasuiesenumnesa

MAaTEPUAIOB, 00BSICHATH CIIOCO0 MOJIEIMPOBAHUS.
Haxoauth u3sMepeHus, BBIYUCASTD TUIOMIAb [IOBEPXHOCTH;
o0BeM Kyba, MPSMOYTOJIBHOTO MapaieJenuIea;
HCCJIEI0BATh 3aBUCHMOCTh 00beMa Ky0a OT JIJTHHBI €r0
pedpa, BLIABUTaTh M 000CHOBBIBATH THIIOTE3Y.
Hao0aroaaTs ¥ NIpoBOAUTH AHAJOTMH MEX]TY TIOHATUSIMHU
IJIOIIAIM U 00beMa, IEpUMETPa U IIJIOIIAIU TTOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BHICKA3bIBAHUS

O MHOTOT'paHHHMKAX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEDHI,
CTPOUTH BbICKA3LIBAHMS W OTPUIIAHUS BHICKA3bIBAHUH.
Pemars 3a1aum u3 peajabHOU )KU3HU

[ToBTOpeHue u 00001IeHNE

10

IToBTOpEHME
OCHOBHBIX ITOHSITHU
1 METOJIOB Kypca

5 KJacca,
0000111cHHE 3HAHUI

BuI4ucaATh 3HaYEHUS BBIPAXKECHUH, CONECPKALLUX
HaTypaJbHbIE YKCia, OOBIKHOBEHHBIE U JECATUYHBIE IpOOH,
BBINOJIHATH IPEOOPa30BAHUS YUCEIL.

Br10upaTh ciocod cpaBHEHUS YHCEIl, BBIYUCIECHUN,
NPUMEHSTH CBOMCTBA apU(PMETUICCKUX ICHCTBUM

JUISL PALIMOHAIN3ALMH BBIYUCIICHUMN.

OcyecTBIsITh CAMOKOHTPOJIb BBINOJHSAEMbBIX JCUCTBUN
Y CaMOIPOBEPKY pe3yJIbTaTa BEIYUCICHUN.

Pemiath 3a7a4M U3 peanbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U1 PELICHUS 33/1a4 U3 APYTUX
y4€OHBIX NTPEAMETOB.

Pewars 3a1a4m pasHbIMH CII0CO0aMU, CPABHUBATH CIIOCOOBI
pELIeHNs 33/1a41, BLIOUPATh PAMOHAIBHBIN CIIOCO0

OBILIEE KOJIMYECTBO
YACOB IIO IIPOI'PAMME

170
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6 KIIACC
HaunmenoBanue paznena |KonnuecTtBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KaHue

HarypanbHbie uncna 30 Apubdmernueckne BoinoyiHATh apupMeTnyecKue 1eidcTBUsI C MHOTO3HAYHBIMU
JENCTBUSA HATypaJbHBIMU YUCIIAMU, HAXOAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAYHBIMU BBIPOKEHUN CO CKOOKaMu U 6€3 CKOOOK; BHIYMCISATH
HATypaJbHBIMU 3HAYEHUS BBIPAKEHUHN, COIEPKAIIUX CTEIIEHHU.
yyciaMu. YucioBele | BBINOIHATH NPUKUAKY U OLEHKY 3HAUYECHUN YHCIIOBBIX
BBIPAKEHUS, BBIPKEHUH, MPUMEHSATH MPUEeMbI IPOBEPKH pe3yibTaTa.
MOPSZIOK JEHCTBUH, Hcnonb30BaTh NPU BBIYMCJIEHHUAX IEPEMECTUTEIHHOE
UCII0JIb30BAHUE Y COYETATEIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOKEHHS,

cko0OK. OKpyriieHue
HaTypaJIbHBIX YUCET.
JlenuTenu u KpaTHbIE
YHCJIa; HanOOJIbIITHN
o0ITui JenuTenh

Y HauMEHbIIIee
o01ee KpaTHoOE.
JlenmmMocTh CyMMBbI
U TIPOU3BE/ICHHUS.
Jlenenue

C OCTAaTKOM.
Pemenne TekcTOBBIX
3aj1a4y

pacpeeIUTENBHOE CBOMCTBO YMHOKEHUS OTHOCUTEIBHO
CJIO)KEHUSI, CBOMCTBA apu(PMETUUECKUX JIEHCTBUM.
HccsenoBarps 4MCIOBBIE 3aKOHOMEPHOCTH, MPOBOJAUTD
YUCJIOBBIC SKCIIEPUMEHTHI, BBIIBUTaTh U 000CHOBBLIBAThH
THINOTE3bI.

®opmMyJIMpPOBATH ONpeaeIeHUsl ICTUTEIS U KPaTHOTO,
HanOOJIBITIIETO OOIIETO ACIUTENS ¥ HAUMEHBIIIEro 00IIEero
KpaTHOT0, POCTOr0 ¥ COCTABHOT'O YKCEIT; UCIIOJIb30BATh ATH
MOHSATHS TIPU PELICHUH 3a]a4.

I[IpuMeHATH AJITOPUTMBI BHIYUCIICHUSI HAUOOJBIIET0 O0IIEro
JIEIIUTENSI 1 HAMMEHBIIIETO 00I1IeTr0 KPaTHOTO ABYX YHUCE,
AITOPUTM PA3TIOKEHHS YMCIIA HA TPOCTHIE MHOKUTEIH.
HccaenoBarp ycioBus AeIUMOCTH Ha 4 U 6.

HccaenoBarp, 00Cyka1arb, GopmMyJIupoOBaTh
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U 000CHOBBLIBATh BBIBO/J O YCTHOCTH CYMMBI, ITPON3BCACHUA:

JIBYX YETHBIX YHCE, IBYX HEUCTHBIX YHUCIIE, YETHOTO
¥ HEYETHOTO YHCEIL.

HccaenoBars CBOMCTBA ACITUMOCTA CYMMBI U IIPOU3BEICHUS
qHCEIL.

IpuBoauTH MPUMeEPHI YKCEI C 3aJaHHBIMH CBOHCTBAMH,
pPacmo3HaBaTh BepHbIe H HEBEPHBIE YTBEPKICHUS

O CBOKMCTBax 4YKCEJl, ONMPOBEPraTh HCBEPHBIC YTBEPIKICHUS

C TIOMOII[bI0 KOHTPIIPHUMEPOB.

KoHcTpynpoBaTh MaTeMaTHUYeCKHe TPeaJa0KeHHsT

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

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

MoneanpoBaTh X0 PEIICHUS 3a/1a4 C TIOMOIIBIO PUCYHKA,
CXEMBI, TAOIULIBI.

IIpuBoauTH, pa30upaTh, OIEHNBATH PA3JINIHBIC PEIICHUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kputnuecku oneHUBATH IMOTYICHHBIA pe3yIbTaT, HAXOAHUTh
OIITMOKH, OCYIICCTBIISITH CAMOKOHTPOJIb, IIPOBEPSIST OTBET

Ha COOTBETCTBUE YCIIOBHIO

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

[lepneHauKyIIApHBIE
IIPSIMBIE.
[lapannenpHbie
IIPSIMBIE.
Paccrosiuue mexnay

Pacno3HaBaTh Ha yepTexkax, pUCyYHKax CIy4au B3aUMHOIO
PACIIOJIOKEHUS JBYX IPSAMBIX.

N300paxaTs ¢ NOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM W KJIETYATOM OyMare JBe NepeceKaronmecs
MpsIMBIE, ABE MapAJIICTbHBIE MPSIMbIC, CTPOUTH MPSIMYIO,
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JIByMSI TOYKaMH,
OT TOYKH JI0 MIPSMOH,
JUIMHA MapuipyTa

Ha KBAJIPaTHOU CETKE

MEPIEHANKYJIIPHYIO TaHHOU.

IIpuBoauTH NpUMeEPHI APALIEIBHOCTH

Y NIEPIICHIUKYJIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
PacnozHaBaTh B MHOIOYIOJIBHUKAX IIEPIEHIUKYIISIPHbBIC

Y Napajule/IbHbIE CTOPOHBI.

MN300paxaTs MHOTOYTOJIbHUKY C MTAapaJIeIbHBIMH,
NEPIECHINKYJIIPHBIMU CTOPOHAMHM.

HaxoauTh paccTossHME MEXIY IBYMs TOYKaMH, OT TOYKH
J10 TIPSIMOM, JUIMHY ITyTH Ha KBaJPaTHOU CETKE, B TOM YHUCIIE
UCTIOJIBb3YsI IU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpo0H,
COKpalieHue apooei.
CpaBHeHue

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

C OOBIKHOBCHHBIMH
U JICCATUIHBIMU
JTPOOSMHU.
OTHoIIEHHE.

CpaBHMBATH U YHOPSIA0YUBATH JIpoOH, BLIOMPATH CIIOCOD
CpaBHEHHUS IPOOEH.

[IpeacraBasiTh necaTUUHbBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOel 1 OOBIKHOBEHHBIE B BUJIE JCCATUYHBIX, HCMOJIb30BATh
IKBUBAJIEHTHbIE MPEACTABJIEHHUA IPOOHBIX YKHCEN MPU UX
CpPaBHEHUH, MPU BBIYUCIICHUSIX.

Hcnonb3oBaTh JecaTUYHBIE 1poOU MTPHU MpeoOpa3oBaHUU
BEJIMYMH B METPUYECKON CUCTEME MED.

BeinonHaTs apudpmMernyeckue 1eHCTBUSA

C OOBIKHOBEHHBIMH ¥ JICCATHYHBIMU APOOSIMHU.

Bb1uncJiiTh 3HaUCHHS BBIPAXKECHUH, COAEPKAIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, BBITIOIHSATh
npeoOpa3oBaHus Ipodei, BLIOMPATh CIOC00, MPUMEHATH
CBOICTBA apU(PMETUUECKUX JACUCTBHUM JIs1 palliOHATU3AINH
BBIUMCJICHU .

CocTaBJfATh OTHOIIEHUS U IPOMOPIIUU, HAXOAUTh
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Jlenenue B JaHHOM
OTHOIIICHUM.
Maciura0,
MIPOTOPILIUSL.
[ToHsTHE IpOLIEHTA.
Beruncnenue
MPOIIEHTA

OT BEJIMYUHBI

Y BEJIMYUHBI 110 €€
MPOLICHTY.

Penrenne TeKCTOBBIX
3aJ1ay, CoieprKaIux
JpOOH U MPOLIEHTBHI.
[IpakTrueckas
pabora «OTHOIIICHHE
JUTMHBI OKPYXHOCTH
K €€ THaMeTPy»

OTHOIIICHUE BEJIMUMH, JICJIUTh BEJIMUYUHY B JIAHHOM
OTHOLLIEHHUH.

Haxoauthb 3KCIIepUMEHTAJBHBIM IIyT€M OTHOLIEHUE JITTUHBI
OKPYKHOCTH K €€ TUaMETPY.

HNuTepnperupoBarh MacmTad Kak OTHOIIICHUE BEJIMYNH,
HAXOAMTHb MaciITad MmjiaHa, KapThl U BEIYUCIIATH PACCTOSHUS,
UCIIOJIb3Yys MacIlTal.

OO0BACHATD, UTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI peUH
CO CIIOBOM «IIPOLIEHTY.

BoipakaTth npoIeHTsl B ApO0SX U IpoOH B MPOIICHTAX,
OTHOIIICHUE JIByX BEJIMYMH B MPOLICHTAX.

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

Pemartsb 3a1a4m Ha 4acTH, IPOLIEHTHI, IPOMOPLIUH,

Ha HAXOXKJICHHE IPoOH (TIPOIEHTA) OT BETUYMHBI U BETUINHBI
1o ee podu (TIPOIEeHTY), ApoOH (MPOIIEHTA), KOTOPHIi
COCTaBJISIET OJIHA BEJIMYMHA OT JIPYTOM.

IIpuBoauTH, pa3dupaThb, OEHUBATH PA3JINYHbBIC PELICHUS,
3aMUCHU PELICHUI TEKCTOBBIX 33/1a4.

N3Baexats uHGOpMALNMIO U3 TaOJIUIl U THArPaMM,
WHTEPIPETUPOBATH TAOTUIHBIC JTAHHBIC, ONPEACIIATh
HauOOoJbIIIEe M HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX

Harnsagnast reomerpusi.
CummMmerpus

OceBast cumMeTpus.
LlenTpanbHas

Pacno3znaBarh Ha yepTexkax U H300paKeHUAX, H300pakKaTh
OT PYKH, CTPOUTH C TIOMOUIBI0O HHCTPYMEHTOB (pUTypy
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CUMMETpHSL.
[TocTpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabora «OceBas
CUMMETPHUS».
CummeTtpusi

B [IPOCTPAHCTBE

(OTpe30K, JTIOMaHyI0, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
OKPY>KHOCTb), CHMMETPUYHYIO TAaHHOH OTHOCUTEIBHO
MPSIMOM, TOUKH.

HaxoauTs npuMepbl CUMMETPUU B OKPYKAIOIIEM MUDE.
MonenupoBarthb u3 6ymaru a8e (GUrypbl, CAMMETPHYHBIC
OTHOCHUTEJIBHO MIPSIMO; KOHCTPYHPOBATH '€OMETPUUECKUE
KOH(UTypalnu, UCIIOJIb3ys CBOWCTBO CHMMETPHUH, B TOM
YHCIIe ¢ TOMOIIBIO LIU(PPOBBIX PECYPCOB.

HccnenoBaTh CBOMCTBA U3YYECHHBIX (PUTYD, CBSI3aHHbIE

C CUMMETPHEN, HCTIONb3Ys IKCIIEPUMEHT, HAOIIOACHUE,
MOJICJTMPOBAHHUE.

O00CcHOBBIBATH, OIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEP)KJIEHUSI O CHMMETpHH (puryp

BoipakeHust ¢ OykBaMu

[Tpumenenue OykB
JUISL 3aIIUCH
MaTEMaTHYECKUX
BBIPAKCHU I

Y IPEIJIOKEHUM.
bykBeHHbIE
BBIPAXKCHUS

Y YHCIIOBBIE
ITOJICTAHOBKH.
bykBenHnbie
PaBEHCTBA,
HaXO0XJIECHUE

Hcnoab3oBaTh OyKBbI 111 0003HAYSHUSI YHUCEI, TPU 3alIUCU
MaTeMaTUYeCKUX YTBEPKIACHUHN, COCTABIISATh OYKBEHHbBIS
BBIPAYKEHUS 110 YCIOBUIO 33/1a4H.

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

BbIyMCJIATh 4MCI0BOE 3HaYCHHE OYKBEHHOT'O BHIPAYKEHUS
NIPU 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh opMyJIbI: IEPUMETPA U ILTOIIATN
PsIMOYTOJIbHUKA, KBAJPATa; IJIMHBI OKPYKHOCTH, TUIOIIA/IA
KpYyra; BBINOJHATH BHIYUCIEHHS 110 3TUM (popmysam.
CocTaBiasaTh ()OPMYJIbI, BRIPAKAIOIINE 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHUE; LIEHA,
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HEU3BECTHOT'O KOJIMYECTBO, CTOMMOCTD; IPOU3BOAUTENBHOCTh, BpEMSI, 00bEM
KOMIIOHEHTA. paOOoThI; BHIMOJIHATH BEIYMCIEHUS 110 3TUM (OpMYyJIaM.
dopmyibl HaxonuTh HEM3BECTHBIN KOMIIOHEHT apru(METUIECKOTO
JEUCTBUSA
Harssiinas reomerpusi. 14 YeThIpexyroiabHuK, N300pakaTh Ha HETUHOBAHHOM U KJeTYaToi Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYT OJIbHUKOB. | YETBIPEXYT'OJBHUKHU C 3aJaHHBIMUA CBOUCTBAMU:
[IpAMOYTOJIbHUK, C IapaJUICIbHBIMH, ITEPIICHINKYJIAPHBIMUA, PABHBIMHU

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

Y TUIOIIAIH
IPSIMOYTOJIbHUKA.
[TpubmmxenHoe

HU3MCPCHUC IIJIOIIa I

dburyp.
[IpakTrueckas

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

IIpennarare U 00CyK1aTh CIIOCO0ObI, AJITOPUTMBI
IIOCTPOEHHS.

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

O00cHOBBIBATH, ONPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUS O MPSAMOYTOJIbHUKE, KBaJApaTe, pacno3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS.

M3mepsaTh U CTPOUTH C TOMOLIBIO TPAHCIOPTHPA YIJIbI,

B TOM YKCJIE€ B MHOT'OYTOJIbHUKE, CPABHMBATH YIJIbI;
PACIO3HABATH OCTpPBIE, IIPSMBIE, TYIbIE, PA3BEPHYTHIEC YIJIbI.
PacnozHaBarh, H300pamxaThb OCTPOYT OJIbHBIN,
MPSIMOYTOJIbHBIN, TYNOYT'OJIbHBIN, paBHOOEJIPEHHBIH,
PaBHOCTOPOHHMI TPEYTrOJIbHUKH.

BeruuciasiTb NEpUMETP MHOTOYT OJIbHUKA, IIJIOIIAb
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pabora «ILmomans
KpyTa

MHOTOYTOJIbHHKA Pa30MeHUEM Ha MPSIMOYTOJbLHUKH,

Ha paBHBIC (DUTYPHI, UCTIOIH30BATh METPUIECKUE STUHUIIBI
WM3MEPEHUS JIJTUHBI U TIJIOMIATH.

Hcnosb3oBaTh NpUOIMKEHHOE U3MEPEHHe JTHH

U TUIONIA/ICH Ha KJIeTyaToi Oymare, mpuOImKeHHOE
W3MEpEeHre JUTMHBI OKPYKHOCTH, TUIOIIAIA KpyTa

[lo1o)XuTEILHEIE
Y OTPULIATEIIbHBIE YUCTIa

40

[lenbie yncna.
Monaynb yncia,
reoMeTpuIecKast
UHTEpIIpeTanus
MoTyJisl. YUCIIOBBIE
MIPOMEKYTKH.
ITomoxxureabHbIC

Y OTpUIIATEIIbHBIE
yucna. CpaBHEHUE
MTOJIOKUTENBHBIX

U OTPHUIIATEIIbHBIX
YHCel.
Apudmernueckue
JICUCTBUS

C MOJOKUTEILHBIMHI
U OTpULIATEIIbHBIMU
YHUCJIaMU.

Pemienne TeKCTOBBIX
3a7a4

IIpuBOAMTH PUMeEPBI UCIIOJIB30BAHUS B PEAIBHON KU3HU
MOJIOKUTENBHBIX U OTPULIATENBHBIX YUCETL.

HN300paxarh 1ebie YnCia, MOJ0KUTEIbHBIC

Y OTPULIATENIBHBIE YMCIIA TOYKAMU Ha YUCJIOBOM MIPSMOW,
HCIOJIB30BATh YHUCIIOBYIO NIPAMYIO JIJI1 CDABHEHUS YU CETL.
IIpuMeHATH NpaBuUJIa CPABHECHUS, YIIOPAAOYUBATD LIEIIbIC
YHUCIIa; HAXOAMTh MO YJIb YUCIIA.

DopMyIMPOBATH PABWJIA BEIYMCIICHHUS C MTOJOKUTEIIbHBIMU
Y OTPULIATEIIbHBIMU YMCIaMU, HAXOAUTH 3HAYEH U
YHCJIOBBIX BBIPAXKEHUM, COACPIKAIIUX JECUCTBUSA

C TIOJIOKUTENBHBIMU U OTPULIATEIIbHBIMUA YUCIIaMU.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOXKEHHUS

TUTs IpeoOpa3oBaHMs CyMM W MPOU3BEICHUIN
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[IpencraBneHne JaHHBIX

[IpssmMoyroapHas
CHUCTEMa KOOpJUHAT
Ha IJIOCKOCTH.
KoopanHatsl TOUukH
Ha IJIOCKOCTH,
adcrcca

Y OpHATA.
CronbuaTtblie

1 KPYrOBbIC
JMarpamMMel.
[IpakTueckas

pabora «Iloctpoenue

JTarpamm».
Penienune TeKCTOBBIX
3a7a4, CoJIep KaIINX
JTaHHEBIE,
MpeJICTaBICHHBIC

B Ta0JIMIaX

U Ha JMarpaMmmax

OO0BACHATH U MWJLUIKOCTPUPOBATH MOHATHE TTPSIMOYTOJIbHON
CHUCTEMBI KOOPAUHAT HA MJIOCKOCTH, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTh HAa KOOPJIMHATHOM IIOCKOCTH
TOYKH B (PUTYPHI 110 3aJaHHBIM KOOPJAMHATAM, HAXOAUTh
KOOPJIMHATBI TOYECK.

Yurarh cTon0uaThie U KPYroBbI€ THArpaMMBbI;
HHTEPNPETUPOBATH JaHHbBIE; CTPOUTH CTOJIOUYATHIE
JIAarpaMMmBbl.

HUcnonb3oBaTh MH(POPMALMIO, IPEICTABICHH YIO

B Ta0JMIax, HA AUArpaMmax Jijisi pelieHus: TeKCTOBBIX 3a7a4
Y 33714 U3 PEATbHOMN KU3HU

Harnsinnas reometpus.
durypsl B MpoCTpaHCTBE

[IpsstMOyTrobHBIN
napajuieJenuIe]I,
KyO, pu3ma,
nupamuja, KOHyc,
UUJTUH]IP, 11ap

u cepa.
N306paxenue

Pacno3HaBaTh Ha yepTekax, pUCYHKAX, ONMCHIBATH
NUpaMUy, IpU3MYy, HWIKHAP, KOHYC, Iap, H300paaThb UX
OT PYKH, MOEJIHUPOBATh U3 OyMaru, MiacTUINHA, IPOBOJIOKH
u Jp.

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

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

ITonsiTHe 0OBEMa;
CAMHULIBI U3MEPEHUS
o0veMa. O0bemM

OCHOBaHHE, BBICOTA, PAANYC U AUAMETP, pa3BepTKa.
N3yuarth, Cnoyib3ys IKCIIEPUMEHT, HAaOII0IeHIE, N3MEpPEHHE,
MOJIEJIMPOBAHKE, B TOM YUCIIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BaHHbBIX TEN, BHIABJIATH CXOACTBA

U Pa3IMYMs: MEXIYy TUPAMUION U IPU3MOM; 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,
MIPOBOJIOKH, MJIACTUIIMHA U JIp.)

N3MepsaTH HA MOAesSIX: ITUHBI peOep MHOTOTPAaHHHUKOB,
JTUaMeTp IIapa.

IPSIMOYTOJILHOT O BoiBoguth ¢opmyiy o0bemMa npsMOYyrojabHOTo
napaJyIesIeuIea, napajyIesIeuIea.
Ky0a, hopmyIsl Boruncasath no popmysam: 060beM IpSIMOYTOITHHOTO
o0bema napasuiesienumnena, Kyoa; uCroiab30BaTh €IMHUIIBI H3MEPEHUS
00beMa; BBIYMCIAATH 00BEMBI TEN, COCTABIEHHBIX U3 KyOOB,
MapAIJICIICIIAIIEIOB; PeliaTh 34241 C PEAIbHBIMU JaHHBIMU
[ToBTOpenue, o0o0IICHHE, 20 [loBTOpEHUME BouIyucasTh 3Ha4EHUS BBIPAXKEHUN, COACPKAINX

CUCTEMAaTHU3aluA

OCHOBHBIX ITOHSITUMN
1 METOJIOB KypCOB
5 1 6 KJIaccoB,
000011ICHIE

HaTypaJIbHBIC, 1IEJIbIE, TOJIOKUTEIBLHBIC U OTPUIIATEIbHBIC
qucia, OOBIKHOBEHHBIC M ICCITUYHBIC IPOOH, BHITIOJIHSITH
npeoOpa3oBaHus YUCEI U BRIPAXKCHUH.

Bpi0upatb cnocod cpaBHEHUS YUCENl, BHIYUCICHUH,
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U CUCTEMATHU3alU
3HAHUU

NPUMEHSATH CBOMCTBA apU(PMETHUECKUX IEUCTBUM

JUISL pallMOHAJIM3aLUU BBIYUCIICHU .

Pemiare 3a1a4um 13 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA U PELICHUS 3a1a4 U3 IPYTUX
IIPEAMETOB.

PemiaTs 3a1aum pa3HbIMHU CIIOCO0AM U, CDABHUBATD,
BbIOUPATH CMOCOOBI PEILICHUS 3aJa4H.

OcyuiecTB/IsITh CAMOKOHTP0JIb BBITIOJHSAEMBIX IEVCTBUN
Y CaMOIIPOBEPKY PE3YJIbTaTa BHIYUCICHUM

OBILIEE 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 siBISI€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOT'O OOIIEro oOpa3oBaHMS:
oHa oOecIeynBaeT M3Y4YCHHE IPYruX IUCIUIUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK
Y TYMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JUIsl IPOAOJIKEHUSI 00pa30BaHUs
U B TOBCEIHEBHON >XW3HMU. Pa3BuThe y oOydaromMxcs HAay4YHBIX MPEACTABICHUM
O TMPOMCXOXKJICHUH M CYIIHOCTH alreOpandecKkux aOCTpakIuii, Croco0e OTpaKeHUs
MaTeMaTU4YeCKOM HAyKOW SBJIEHHH M MPOIECCOB B MPHUPOAE M OOIIECTBE, POJIU
MaTEeMaTUYeCKOro MOJAEIIMPOBaHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GhOpPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYE€CTB MBIINUICHHS, HEOOXOIMMBIX
JUTSl afianTalii B COBpEMEHHOM LIM(PpOoBOM ob1iecTBe. M3ydeHnue anredpbl ooecrneunBaeT
pa3BUTHE yMEHHS HaOII0JaTh, CpPaBHUBATh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEUCTBUS M BbIBOJBI, (QOpMyIupoBaTh yTBepkaeHHs. (OcBoeHHE Kypca anreOpsbl
o0ecreynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHHUS O0YJaroUIUXcsi: OHU HCIOJb3YIOT
JNEyKTUBHBIE W HWHAYKTUBHBIE DPACCYXKICHHS, O0O0OOIIEHHE U KOHKPETHU3ALUIO,
abctparupoBanue u anayoruto. O0ydueHue anredpe npenoaaraetT 3Ha4uTeIbHbI 00beM
CaMOCTOSATEJIbHON JI€ATEIbHOCTH O0YYaIOIIUXCsl, TIO3TOMY CaMOCTOATENbHOE pEIIeHUe
3aJa4 SBJSIETCS pealin3alren 1eaTeTbHOCTHOTO MPUHILIUIA 00yYEHHUS.

B crpykrype mporpammbl ydeOHOTO Kypca «Anredpa» ajii OCHOBHOTO OOIIEro
0o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Yucna v BBIYUCIIEHUD, «AJre0pandecKkue BIpaKeHUs», «Y paBHEHUSI U HEPABEHCTBA,
«Dynkuum». Kaxnmas w3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHHUM PpPa3BUBACTCS
Ha MPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOJICUCTBYS C APYTUMU €ro JUHUSIMU.
B xoze u3yuenus yuyeOHOro Kypca 00y4yaromuMcest TPUXOAUTCS JIOTUYECKH PACCYXKIATh,
UCIIO0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBA3M ¢ 3TUM B mporpammy
yaeOHOT0 Kypca «AJredpa» BKIIFOUEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3lieJlax MaTeMaTH4yecKoro oOpa3oBaHUsS M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYy4YalIUMHCS OCHOB YHHBEPCAJIBHOIO MAaTeMaTHYE€CKOro  SI3bIKA.
ConepkatenbHOM U CTPYKTYPHOU OCOOEHHOCTBIO Y4EOHOTO Kypca « ANredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanne muHAN «Huclia U BBIYUCICHUS» CIIY’)KUT OCHOBOM JIJI TAJIbHEHILIETO
U3YYEHUS MATEMAaTHKH, CIOCOOCTBYET pa3BUTHUIO Yy OOYYAIOIIMXCS JIOTUYECKOIO
MBIIUIEHUSI, (OPMUPOBAHUIO YMEHHUSI TIOJIb30BAThCS ~ QJITOPUTMAMH, a TaKXKe
NPpUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JisI MOBCEIHEBHOM >KHU3HHU.
Pa3BuTue MOHATHS O YHCIE HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsSl CBS3aHO
C palMOHAIBHBIMU W HUPPANUOHATHHBIMH YHCIIaMH, (POPMUPOBAHHEM MPEICTABICHUN
O JCHCTBUTEIBHOM YHCIIC. 3aBEpPUICHUE OCBOEHUS YHCIOBOM JIMHUUM OTHECEHO
K cpeHeMy 00111eMy 00pa30BaHUIO.
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Conepkanue JByX aireOpamyeckux JIMHUN — «AJreOpanyecKue BbIPaXKEHUSD)
U «YpaBHEHMs] M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Y OOYYaArOIIMXCS
MaTeMaTH4YeCKOTr0 anmnapara, HeOOXOAMMOro JIJIsl PELICHUS 3a/]a4 MaTEMaTUKH, CMEXHbIX
NPEIMETOB U MPaKTUKO-OPHUEHTHPOBAaHHBIX 3adad. Ha ypoBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl y4eOHBIN MaTepuasl TPYNIUPYETCS BOKPYT PAlMOHAIBHBIX BBIPAKECHHM.
Anrebpa JeMOHCTpUpPYET 3HAUEHHE MATEMaTUKU Kak s3blka I I[OCTPOEHUs
MaTeMaTUYECKUX MOJIENIEH, ONMCaHUs TPOLIECCOB U SBJICHUH peanbHOro Mupa. B 3amaun
o0yueHus anredpe BXOIAT TaKxKe NajlbHelee pa3BUTUE aJrOPUTMUYECKOT0 MBIIIICHHUS,
HEOOXOJMMOro, B YacTHOCTH, JUIsl OCBOEHHUS Kypca HH(POPMATHKU, U OBJIAJCHHE
HaBbIKAMM  JICYKTUBHBIX paccyxiaeHuil. IlpeoOpazoBanne CUMBONBHBIX (HopM
CIOCOOCTBYET  Pa3BUTHIO BOOOpaKEHMs, CHOCOOHOCTEW K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copnepxanue (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJICHO Ha IMOJy4eHHE
OOy4aroUIMMUCS 3HAaHUM O (QYHKIMSIX Kak BaKHEHIIeH MaTeMaTHU4ecKoil Mopenu
JUIA OMHUCAHWSI M HMCCIENOBaHUS Pa3HOOOpa3HBIX MPOIECCOB M SIBICHUW B MPHUPOJE
u obmectBe. M3yuenne Marepuana CocOOCTBYET Pa3BUTHIO Yy OOYUYAIOIIMUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMUHbIE BBIPA3UTEIIBLHBIE CPEJCTBA SI3bIKa MATEMATUKH — CIIOBECHBIE,
CUMBOJIMYECKHE, Tpauieckre, BHOCUT BKJa] B (POPMHUPOBAHUE MPEACTABICHUN O POJIH
MaTEeMaTUKHU B Pa3BUTUU IIUBWIN3ALMH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kilaccax mM3y4aercsi yueOHbIN Kypc «Auredpay,
KOTOpBIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE paszaenbl  couepkanus: «Yucna
U BBIUUCICHUN», «ANreOpanyeckue BBIPAKCHUS», «YPaBHEHHUS U HEPABEHCTBA,
«DyHKIUNW.

OOmiee 4YuCIO YacoB, PEKOMEHIOBAHHBIX JJIsi HM3Y4YEHHUS Yy4yeOHOro 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 HEJZIEIIO).

COJEPXAHUE OBYUYEHUA

7 KJIACC
YucJia 1 BBIYUCJIEHUS

JlpoOr OOBIKHOBEHHBIE M JIECATHUYHBIC, TIEPEX0]T OT OAHOM (POpMBI 3amucu apodeit
K apyrou. [loHsiTHE palMOHAIBHOIO 4YHWCIIA, 3alUCh, CPABHEHUE, YIOPAIOYNBAHUE
palMoHaIbHBIX YHceld. ApudMeTHUYECKHE IASHCTBUS C PAIlMOHAIBHBIMU YHCIAMH.
Pemienne 3ana4 u3 peaabHOM MPaKTUKW HA YacTH, Ha APOOH.

Crenenb C HaTypaJbHBIM MOKa3zaTeleM: OMNpeAeJICHUE, MpeoOpa3oBaHUe
BBIDOKCHUH Ha OCHOBE OIPECICHUS, 3alKCh OONbIIMX 4Yuced. IIpomeHThl, 3amuch
MIPOIICHTOB B BHJAC JpoOM W JpoOM B BHUAE TNPOIECHTOB. TpH OCHOBHBIC 3adaqyu
Ha MPOLICHTHI, PEIICHUE 3a1a4 U3 PEaTbHOW MPAKTUKH.

[IpyuMeHeHne NMPU3HAKOB JICIIMMOCTH, PA3JI0KECHUE HA MHOXHUTEIW HATYypaJIbHBIX
YHcell.

PeanibHbIC 3aBUCUMOCTH, B TOM YHCIIE MpsAMasi U 00paTHasi TPOMOPIHOHATBLHOCTH.
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Anredpanyeckue BbIpasKeHUsI

[lepemeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C TMEpeMeHHOW. JlomycTumble
3HA4YEHUsS NepeMeHHBIX. [IpencraBieHUe 3aBUCUMOCTH MEXIY BEIWYMHAMU B BHUJE
dbopmynbl. Beruucnenus no ¢opmynam. IlpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUU,
TOXKJICCTBEHHO PaBHBIC BhIPAXKCHUS, ITpaBuiia MpeoOpa3oBaHus CYMM M IPOU3BEICHUH,
IpaBujia PACKPBITHS CKOOOK M IIPUBEJCHUS TI0IO0OHBIX ClIaraeMbIX.

CBoICTBa CTENEHU C HATYPAJIbHBIM IMOKA3aTEIEM.

Onnounensl M MHorowieHbl. CreneHb MHorowieHa. CriokeHHe, BBIYUTAHUE,
YMHOXXEHUE MHOrowieHOB. DOpMynbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMBI
U KBaapar pasHocTH. dopMmysna pa3HOCTH KBaJpaToB. Pa3znokeHre MHOrO4JICHOB
Ha MHOKHTEIIH.

YpaBHeHUs ¥ HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHs, TpaBujia MpeoOpa3oBaHUS  ypaBHEHHUS,
PaBHOCWJIBHOCTh YPABHEHUM.

JInnelHOe ypaBHEHUE C OJHOM IIEPEMEHHOM, YU CIIO KOPHEUN JIMHEWHOTO YPABHEHMS,
pellleHHe JMHEHHbIX YypaBHeHUW. COCTaBIIEHHE YPAaBHEHHM IO YCJIOBHIO 33JayH.
Pemenue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHH.

JluneitHoe ypaBHEHHE C JBYMsl NMepeMEeHHbIMH U ero rpaguk. Cucrema IBYX
JMHENHBIX YPaBHEHUH ¢ JBYMs IEpEMEHHbIMU. PellleHne cucreM ypaBHEHH cliocoOoM
IIOACTaHOBKHU. [Iprmepsl perieHns TEKCTOBBIX 3a1a4 C IIOMOLIBI0O CUCTEM YPABHEHUN.

DOyHKUNH

Koopnnnara Toukn Ha npsamoii. UuCIIoBbIE MPOMEXYTKH. PaccTosHNE MEX Y IBYMS
TOYKaMH KOOPJAWHATHOU MPSIMOM.

[IpsimoyrosibHast cucteMa KoopAauHaT, ocu Ox u Oy. Abcurcca U opArHATa TOUKH
Ha KOOpPAMHATHOM miIockocTH. [Ipumepsl rpadukoB, 3amaHHblx Qopmynamu. UrteHue
rpadukoB peanbHbIX 3aBUucuMocTel. [lonstue pynkuuu. I'paduk Qynkunu. CoiicTBa
bynkuuit. Jluneitnas ynkius, ee rpaduk. 'padux bynkuuu y = |x|. ['paduyeckoe
pELIeHUE IMHENHBIX YPABHEHUM U CUCTEM JINHEVMHBIX YPABHEHHM.

8 KIIACC
Yucya ¥ BHIYUCTIEHUS

KBanparnsiii kopens u3 uncia. [loHstue o0 uppanroHaibHOM yucie. JlecaTnanbie
NPUOIMKEHUST UpPpPAlMOHANIbHBIX vucesn. CBoilcTBa apu(METHYECKUX KBaJAPATHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAXKEHUU U BHIYMCIICHUSIM.
JIeCTBUTEIIBHBIC YHUCIIA.

CreneHb ¢ LEJbIM MOKa3aTeaeM U ee cBorcTBa. CTaHAapTHAs 3alIUCh YHCIIA.

AJuireOpanvecKkue BbIpasKeHUs!
KBanpaTHblii TpexuiieH, pa3iokeHnue KBJIPATHOTO TPEXWIeHA Ha MHOKHUTEIH.
AnrebGpandeckast 1podb. OCHOBHOE CBOMCTBO anreOpandeckoit npoou. CioxeHue,
BBIYUTAHUE, YMHOXKEHUE, ICTICHUE alnreOpanveckux apo0eii. ParpioHambHbIe BRIpaKCHUS
U UX npeoOpa3zoBaHue.
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YpaBHeHUs] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMyia KOpHEW KBaApaTHOrO ypaBHeHMs. Teopema
Buera. Peuienue ypaBHeHUN, CBOIAIIMXCS K JIMHEWHBIM U KBagpaTHbIM. lIpocrenmue
JIpOOHO-pallMOHAIbHBIE YPAaBHEHUSI.

I'paduueckass uHTEpHpeTalysl ypaBHEHUH C JBYMS MNEPEMEHHBIMHU M CHUCTEM
JIMHEWHBIX YPAaBHEHUM C IByMsI IEpeMEeHHBIMU. [[pruMepbI penieHnst CHCTEM HEJTMHEUHBIX
YPaBHEHUU C IBYMS IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alNredpandeckuM CriocoOOM.

HucnoBble HEpaBEHCTBA U HMX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OMHOW NIepeMeHHOM. CUcTeMBbI
JIMHEWHBIX HEPABEHCTB C OJTHOU ITIEPEMEHHOM.

DyHKIMHA

[Tonsitue dynkuuu. OOnacTh ompeAesieHus W MHOXKECTBO 3HAUYEHMU (YHKIUU.
CrnocoOsI 3a1aHus () yHKIHM.

I'paduk Qpynkuuu. Urenue cBoicTB QpyHKIMU 110 ee Tpaduky. [Ipumeps rpadukoB
GYHKIMNA, OTpaXxaroluX peajbHbIe MPOIIECCHI.

@OyHKLNH, ONUCHIBAIOLIUE MIPSIMYIO M 00PATHYIO MPONOPLMOHATbHbBIE 3aBUCUMOCTH,
ux rpapuxu. Oynxmun y = x%, y = X5, y =v/x, y=|x|. 'pacduueckoe peiieHue ypaBHeHU
Y CUCTEM ypPaBHEHUH.

9 KJIACC
YucJia 1 BLIYMCTIEHUS

ParmmonanpHbie YMclla, WppallMOHAIBHBIC YHCIA, KOHEYHBIE M OCCKOHCUYHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JNEMCTBUTEIBHBIX 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 ICHCTBUTEITBHBIMHU
YHCIaMH.

Pazmeppl  00BEKTOB  OKpyXKalolero Mupa, JUIMTCIBHOCTh  IPOIIECCOB
B OKPYKaIOIIEM MHUPE.

[TpubmmxeHHOe 3HAYECHHWE BEIWYWHBI, TOYHOCTh NpHOIMKeHHs. OKpyrieHue
yucen. [Ipukunika v oueHkKa pe3ynbTaTOB BEIYUCICHUM.

YpaBHeHUs] M1 HEPABEHCTBA

JIuneliHOe ypaBHeHHE. Penenne ypaBHEHNN, CBOIAIINUXCS K JIMHEUHBIM.

KBanparHoe ypaBHeHue. PemieHune ypaBHEHMH, CBOIAIIMXCS K KBaApaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHust ypaBHEHHH TPETbEW W UYETBEPTOM
CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIH.

Pemienne npoOHO-palmoHaIbHBIX ypaBHEHUU. PelleHne TEKCTOBBIX —3ajad
areOpandecKuM METOI0M.
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VYpaBHeHHE C ABYMs NepeMeHHbIMH W ero rpaduk. Pemenue cucreM IBYX
JIMHEWHBIX YPAaBHEHUH C IBYMs [IEPEMEHHBIMHU. PellieHre cucTemM AByX ypaBHEHUN, OTHO
U3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpOM cTemeHu. ['paduueckas mHTEpHpeTanus
CUCTEMBI YPaBHEHUH C IByMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 337a4 alNredpandeckium CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IIEpEMEHHOW. Pemenue cucrem
JMHEHHBIX HEPABEHCTB C OJHON mepeMeHHon. KBanpaTHsie HepaBeHCTBA. | padmueckas
MHTEpIIpETAlMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU.

DyHKUMHA
KBanparuunas dyakuus, ee rpaduk u cBoricta. [lapaGoma, KOOpIUHATHI BEPIIHHEI
napa0doJibl, 0OCb CAMMETPUHU MapadoJIbl.

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

YucJioBbIe NOCTEA0BATEIbHOCTH U NPOrPeccum

[loHsiTHE YHMCITOBOM  MOCJHENOBATEIBHOCTH. 3aJaHUE  IOCJIEI0BATEIbHOCTH
peEKyppeHTHOU opmysioi u popmyIiol n-ro yjaeHa.

Apudmernueckas U reoMerpuueckas nporpeccun. dopmynbl n-ro  uieHa
apu(PMETUYECKO U T€OMETPUUYECKON IPOrPECCUIA, CYMMBI IIEPBBIX /1 YJICHOB.

N300paxkeHre 4ieHOB apu(pMETUYECKON U Fre€OMETPUYECKON MPOrpeccuii TouKaMu
Ha KOOPJAWHATHOM TIJIOCKOCTU. JIMHEHHBIH M SKCHOHEHUMaNbHBIA pocT. CIoXXHBIE
ITPOLICHTBHI.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS TMPOTPaMMBI yueOHOro Kypca «AunreOpay
K KOHIly oOyueHus B 7 KJjiacce.

Yucia 1 BbIYHMCICHUS

BbInonHATh, coyeTast yCTHbIE U MUCbMEHHBIE IIPUEMBI, apu(pMeTHUecKue AeHCTBUS
C pallOHAJIBHBIMH YHCIIaMU.

HaxoauTe 3Ha4eHUs! YUCIOBBIX BBIPAKEHUI, TPUMEHSATH pa3HOOOpa3HbIE CIIOCOObI
U NIPUEMBI BBIYUCIICHUS 3HAUEHUN TPOOHBIX BBIPAXKEHUM, COAEPKAIINX OOBIKHOBEHHBIE
U JIECATUYHBIC IPOOH.

[lepexoguTs OT OnHOM (OPMBI 3aMHUCH YUCEN K JApyroil (mpeoOpa3oBbIBATH
JECSTUUHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTHU
B OECKOHEUHYIO JICCATUYHYIO TPOOH).

CpaBHUBATh U YIOPAIOUYMBATH PALIMOHATIBHBIE YKCTIA.

OKpyriTh 4ucia.

BpINONHATE NPUKUIAKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HAYECHUHN
YUCJIOBBIX BbIpaKEHU. BBINOMHATE JEHUCTBUS CO CTEMEHAMH C HaTypalbHbIMU
MOKAa3aTEJISIMH.
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[TpuMEHSTh TPHU3HAKHA JCIMMOCTH, PA3JIOKEHHE Ha MHOXHTEIH HATypabHBIX
YHUCEIL.

Pemate mpakTHKO-OPUECHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOIIICHUEM BEJIMYUHH,
IPONOPIMOHATIBHOCTBIO  BEJIMYWH, MPOIEHTAMH, HWHTEPIPETHPOBATh PE3yJIbTaThl
peIIIeHHs 33J1a4 C YIYETOM OIpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMH PacCMaTPUBAEMBIX
0OBEKTOB.

AJureOpanvecKue BbIpasKeHUs!

Hcnonb3oBaTh anreOpanyeckyro TEPMHUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTH €€
B IIpOIlecce OCBOEHHUS yueOHOro MaTepuara.

Haxomuts 3HaueHus OyKBEHHBIX BBIPAXEHUN TpU 33JaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTe mpeoOpa3oBaHUs LEIOr0 BBIPAKEHHUST B MHOTOWIEH MpPUBEICHHEM
NOJOOHBIX CJIaraeéMbIX, PACKPBHITUEM CKOOOK.

BBINIOJIHATE YMHOKEHHME OJHOWIEHA HA MHOI'OYJIEH U MHOTOWJICHA HA MHOT'OYJIEH,
IPUMEHATH (POPMYIIBI KBaJpaTa CyMMBI M KBajipaTa pa3HOCTH.

OcCyIIecTBIATh Pa3yIoKEHHE MHOTOYJIEHOB Ha MHOYKUTEIH C TOMOIIbIO BBIHECEHUS
3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKH CIaraéMblX, IpPUMEHEHUs (opMyi
COKPALIEHHOTO YMHOEHHUS.

[IpumensaTe npeoOpa3oBaHMs MHOTOWIEHOB [JIsl PEIICHHS] pAa3IMYHbIX 3a7ad
U3 MAaTEMAaTHKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTEMEHEW C  HATypalIbHBIMM  IOKAa3aTEISIMHU
JUJIs1 TpeoOpa3oBaHuUs BhIPAXKEHUM.

YpaBHeHUs] M1 HEPABEHCTBA

Pematp nuHeliHbIE ypaBHEHHS C OTHON EPEMEHHOM, MPUMEHSIS PABUJIA ITIEpexoaa
OT UCXOAHOTO YPaBHEHMS K PaBHOCUIBLHOMY eMy. [IpoBepATh, ABISIETCS U YHUCIIO
KOPHEM YPAaBHEHHSI.

[IpumensTy Tpaduueckre METOAbl MPU PEIICHUH JIMHEWHBIX ypaBHEHUHW U HX
CUCTEM.

[TonOupaTh npuUMepsl Map YKUCeN, SIBISIOUUXCS PEIICHHEM JIMHEWHOTO YpaBHEHUS
C ABYMS [IEPEMEHHBIMM.

Ctpoutb B KOOPJIMHATHOM IUIOCKOCTH TpaduK JIMHEWHOrO YpaBHEHHUS C JIBYMS
NEPEMEHHBIMH, MOIb3YSICh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUSI YPABHEHHUS.

Pemrars cuctembl IByX JIMHEWHBIX YPAaBHEHHUM C IBYMs IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecKH.

CocTaBnsaTh M pemarh JIMHEWHOE YPAaBHEHNUE WM CUCTEMY JIMHEMHBIX ypaBHEHUN
[0 YCIIOBHUIO 3a/a4M, WHTEPIOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4d
IOJIy4YEHHBIN pe3yJIbTarT.

DOyHKIMHA
N300pakaTh Ha KOOPAWHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM

KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBAIbl, 3alUCHIBATh YHCIIOBBIE MPOMEKYTKH
Ha AIreOpanyecKkoM S3bIKE.
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OTmeuats B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAUHATaM, CTPOUTH
rpaduku TMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh ¢ NOMOIIbIO (DYHKIMI W3BECTHBIE 3aBUCUMOCTU MEXy BEITUUMHAMMU:
CKOpPOCTb, BpEeMs, PacCcTOsSHUE, 1I€Ha, KOJUYECTBO, CTOMMOCTb, IPOU3BOAUTEIHHOCTD,
BpeMmsi, 00beM pabOTHI.

Haxonuts 3HaueHue GyHKINH 110 3HAYCHHUIO €€ apryMEHTa.

[Tonumate rTpaduyeckuii Ccrnocod TMpeACTaBICHUS W aHaIM3a WHOOpMaIuy,
U3BJICKaTh M WHTEPIPETUPOBATh HMHGOPMAIMIO U3 TpaQHUKOB peabHBIX IMPOLIECCOB
Y 3aBUCHUMOCTEH.

[IpeameTHble pe3ynbTaTbl OCBOCHHS TMPOrPaMMbl y4eOHOIO Kypca K KOHILY
oOyueHus B 8 kiacce.

Yuciia v BBIYUCTCHUS

Hcnonb30BaTh HaYaabHBIE MPEICTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX YUCEI
JUIS. CPaBHEHHUS, OKPYTJEHUS W BBIYUCICHUN, H300pa)kaTh [ICUCTBUTEIbHBIE YHUCIA
TOYKaMU Ha KOOPJUHATHOM MPSIMOMU.

[IpumeHsATh TOHATHE apUPMETUUYECKOTO KBAJAPATHOTO KOPHSA, HAXOAWTh
KBaJpaTHbIE KOPHU, HCHONB3ysl MpU HEOOXOAUMOCTH KaJbKYJIATOP, BBIMOJIHSIThH
npeoOpa3oBaHus BBIPAXKEHUN, COAEPKAIIUX KBaJAPAaTHbIC KOPHU, UCIOJIL3Yys CBOMCTBA
KOpHEM.

Hcnonb30BaTh 3amMcH OOJBIITUX M MAJIBIX YUCEN C TOMOIIBIO AECATUYHBIX ApoOeii
u crernenei uncna 10.

AJiredpanvecKue BbIPaKeHHUS

[IpuMeHsTh MOHATHE CTENEHU C LEJBIM MTOKA3aTeIeM, BBITIOIHATH MpeoOpa3oBaHUs
BBIPOKEHUH, CONEPKALIUX CTEIIEHH C LIENBIM ITOKA3aTEJIEM.

BBINONMHATE  TOXKAECTBEHHBIE IPeoOpa3OBaHMsl PALMOHAIBHBIX  BBIPAXKEHUI
Ha OCHOBE MPaBWJI JCHCTBUI HaJl MHOTOWICHAMHU U areOpandyecKuMH IPOOsSMU.

PacknaapiBaTh KBagpaTHBIM TPEXUYIEH HA MHOXKUTEIH.

[IpumeHsaTh TpeoOpa3oBaHMsl BBIPAKEHUN Ui PELICHUs pPa3IMYHBbIX 3ajad
U3 MAaTEMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHUs] M1 HEPABEHCTBA

Pemwlare JsMHENHBIC, KBaJApaTHBIC YPAaBHEHUS U PALMOHAIBHBIE YPAaBHEHUS,
CBOJSIINECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoaUTE MpOCTEHIINE UCCIEAOBAHUS YPABHEHUN M CHCTEM YPABHEHMH, B TOM
qycie C MNpUMEHEHHEeM TIpaduyecKuX NpeJCTaBlIeHU (yCTaHABIUBaTh, HMMEET JIU
ypaBHEHHUE WIN CUCTEMA YPaBHEHU pElleHUs], €CIIM UMEET, TO CKOJIbKO, U MpoYee).

[lepexoauTs OT coBeCHOM (POPMYJIMPOBKHU 3a/1a4u K €€ alnredpanyeckod Mojenn
C TOMOILIBIK) COCTAaBJICHWS YPABHEHUS WJIM CUCTEMbl YPABHEHHWM, WHTEPIPETUPOBATH
B COOTBETCTBHM C KOHTEKCTOM 33J1a4M MMOJTYyYECHHBIA PE3YJIIbTAT.
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HpI/IMCHHTB 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 (DYHKIIMOHAIBHBIE TIOHATHS U S3BIK (TEPMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUA), OINpeneNsiTh 3HadyeHue (YHKIUU [0 3HAUYCHHIO
apryMeHTa, ONpeesiTh CBOMCTBA (DYHKIIMH 1O €€ TpaduKy.

Ctpoutsb rpaduku dJeMEHTAPHBIX (PYHKITUN BUJIA:

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

1o ee rpaduky.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

YucJia 1 BLIYMCTIEHUS

CpaBHUBATH U yOPAIOYUBATH PAITMOHATILHBIE U UPPAIIMOHAJIBHBIE YUCTIA.

Breimonusate apudmeTrnyeckue ACUCTBUS C PAMOHAIBHBIMH YHCIAMU, COYETas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBINOJHATH BBIYUCICHUS C UPPALMOHAIBHBIMU
YHCJIaMU.

Haxonuth 3HaueHUMsl CTENEHEW C UEIbIMU IOKA3aTeIIMUA W KOPHEW, BBIUYMCISITH
3HAYEHUS YUCIIOBBIX BBIPAKEHUI.

OKpyrasitb ~ JIEUCTBUTENBHBIC UYKCJA, BBINOJHATH HPUKUIKY  pe3yJibTara
BBIUMCJIEHU M, OLICHKY YMCJIOBBIX BBIPAXKCHUU.

YpaBHeHUs ¥ HEPABEHCTBA

Pemars nvHelHBIE W KBAaJpaTHBIE YPaBHEHMWs, YPABHEHMS, CBOISIIMECH K HUM,
IpoCTeNIue IPOOHO-paIlOHATIbHBIE YPaBHEHUSI.

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

Pemarp TekCTOBBIE 3a/1auM areOpanyecKuM CIIOCOOOM C MOMOLIBIO COCTABICHUS
YPaBHEHHUS WM CUCTEMBI ABYX YPABHEHUU C IBYMS IIEPEMEHHBIMU.

IIpoBoaUTE MpOCTEHIINE UCCIICAOBAaHUS YPAaBHECHUN U CUCTEM YPABHEHWH, B TOM
qycie C NPUMEHEHHEM TIpaduuecKuX NpeACTaBleHUI (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WIN CUCTEMA YPaBHEHUH pELIEHUs], €CIIM UMEET, TO CKOJIBKO, U IIpoUee).

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

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

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

PacniozHaBatb (QyHKUMKM H3y4yeHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKH
pacroyiokKeHne Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (yHkumii Buma: y = kx,
y=kx+b, y= S, y=ax?+bx+c, y= x3, y=+/x, y=|x| B 3aBucuMocTH
OT 3HAYE€HUU KOI(PPUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUI.

Crpoutrb u u300paxarb CXEMaTHYECKHM TpapuKh KBaJIPAaTUYHBIX (PYHKIUH,
OIMCHIBATH CBOMCTBA KBAAPATUUHBIX (PYHKIMN MO UX TpaPuKam.

PacnioznaBate kBagpaTuuHyro GyHKIHIO 10 (opmyse, TPUBOAUTH MPUMEPHI
KBaIpaTUIHBIX QYHKIIUN U3 peaTbHOU KU3HH, PU3UKH, TECOMETPHUH.

YucioBbIe MOCTECA0BATEIbHOCTH H MIPOrPeccum

Pacno3naBarh apuMeTHUECKYI0 U T€OMETPHUYECKYIO IPOTPECCUU IPHU Pa3HBIX
croco0ax 3aJaHusl.

BBINOTHATH BBIYUCIEHUS C UCTIOIB30BaHUEM (POPMYI N-TO UjieHa apupMETHIECKON
Y TEOMETPUYECKON ITPOrPECCUI, CYMMBI IIEPBBIX N YICHOB.

N300pakath 4ieHbl MOCIE0BATEILHOCTA TOYKAMH Ha KOOPAMHATHOM MJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YMCIOBBIMHU IOCIEAOBATEIBLHOCTSIMH, B TOM YHCIIE
3a71auy U3 PeaIbHON JKU3HH (C UCTIOIb30BAHUEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIILHOCTU 00Yy4arOUXCs
(Tembl) Kypca 4acoB COZICpKaHUE
Yucia 1 BEIYUCICHUS. 25 Ilousitue CucreMaTu3upoBaTh U 000ramaTb 3HAHUS
PamuonanepHBIE YHCIa PaIMOHATILHOTO YUCA. | 00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.
Apudmernueckne CpaBHMBAThH U YHIOPSIA0YUBATH APOOHU, TPeoOpPa30BHIBAS
EWCTBUS Py HEOOXOAMMOCTH JCCATUYHBIC TPOOH B OOBIKHOBEHHBIE,

C pallMOHAIbHBIMHU
yuciamu. CpaBHEHHE,
YIOPSI0YMBAHUE
palMoHaIbHBIX YHCET.
CreneHp

C HaTypaJIbHbIM
MMOKAa3aTeJIeM.
Penienne ocHOBHBIX
3a/a4 Ha ApooH,
MIPOLICHTHI

W3 pealbHOM
IPaKTHUKHU.

[Tpu3Haku 1eIUMMOCTH,
Pa3JIOKEHUS

Ha MHOKHUTEJIN
HaTypaJbHBIX YHCET.
Peanbuble

OOBIKHOBEHHBIE B JICCITHYHbBIC, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOb.

IIpuMeHsTH pa3HOOOpa3HbIE CIIOCOOBI M MPHEMBbI
BbIYHCJICHUS 3HAYCHUH IPOOHBIX BbIPAKEHNH,
coJiepxKainiux 0OObIKHOBEHHBIE U JECATUYHBIE JPOOH:
3aMEHATh PU HEOOXOIUMOCTH JACCATUUHYIO TPOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JIECSITUIHOM, TPUBOIUTH
BhIpakeHUE K popme, Hanbosee yaoOHOM i BRIYUCIICHUH,
IPeoOpa30BBIBAThH AIPOOHBIE BEIPAKEHUS HA YMHOXKCHHE

U JICNIEHNE JECATUIHBIX APO0OeH K TEUCTBUAM C IEIBIMU
YUCTIAMU.

IIpuBoAUTH YHCI0BbIE M OyKBEHHbIE PUMeEPbI CTEIICHU
C HaTypaJbHBIM MOKa3aTeJIeM, OOBICHSISI 3HAUCHHUSI
OCHOBAHUS CTENEHU U MOKA3aTeNsl CTEIIEHHU, HAaXOAUTh
3HAYEHUS CTETeHel Buaa a” (a — moboe parmoHaIbHOE
YHUCJI0, 1 — HATypaJbHOE YUCIIO).

IloHuMATH CMBICI 3aMUCH OOJIBIITUX YHUCEIT C IOMOIIBIO
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3aBucuMocTu. [Ipsamas
1 oOpaTHas
MPONOPIUOHATILHOCTH

JNECATUYHBIX ApoOeit u crenenet uncna 10, npuMeHsTh UX
B PCATbHBIX CUTYaIIHUIX.

IIpuMeHsITHL IPU3HAKK ICTMMOCTH, PA3JIOKESHUS Ha
MHOXHUTEIN HATypaJTbHBIX YHCEIL.

Pemarth 3aa4u Ha 9aCTH, IPOLICHTHI, IIPOIIOPITUH,

Ha HaXxOXKJIeHHE ApoOU (TIPOIIEHTA) OT BEJIMYMHBI U
BEJIMYUHEI 10 €€ ApoOH (IIPOIIEHTY), ApoOH (TIPOIIEHTA),
KOTOPBIN COCTABJIIET OJ{HA BEJIMUMHA OT JIPYTOil.
IIpuBoaUTH, pa30UpPaTh, OLIEHUBATH PA3IMYHBIC PEIICHUS,
3aMUCH PEIICHUH TEKCTOBBIX 3a/1au.

Pacno3HaBarb ¥ 00bSCHATH, ONUPASICH HA ONPEICIICHHUS,
IPsIMO TIPOTNOPIIMOHATBLHBIE U 00PAaTHO MPONOPIIUOHAIILHBIC
3aBUCHUMOCTH MEX/y BEIMYNHAMHA, IPUBOAUTH NPUMeEPbI
ITUX 3aBUCUMOCTEH M3 peallbHOr0 MUpa, U3 JIPYrux yueOHBIX
MPEIMETOB.

Pemath nIpakTHUKO-OpHEHTHPOBAHHBIC 3a]]a4l Ha JIPOOH,
MPOIEHTHI, MPSMYIO U 00paTHYIO TPOMOPIIMOHATILHOCTH,
TIPOTIOPITAN

AJnrebpandeckue
BBIPAKCHHUSI

27

bykBeHnHbIE
BBIPAKECHHUS.
IlepemeHnHsbIe.
JlonmycTrmbie
3HAYEHUS
IIEPEMEHHBIX.
DOopMyIIbL.
[IpeobpazoBanue

OBaaners anredpanvecKkoil TEPMUHOIOTHENH U CUMBOJIMKOM,
NPUMEHSITh €€ B IIPOIECCe OCBOCHUS y4EOHOr0 MaTepuara.
Haxoauthb 3HaueHUs1 O yKBEHHBIX BBIPAXKEHUN MPU 3aJaHHBIX
3HAYEHUSAX OYKB; BBITIOJHSATH BHIUUCIICHUS IO (hOpMYJIaM.
BoinosHaATh npeoOpa3oBaHus 1EJI0T0 BEIPAXKEHUSI

B MHOT'OYJICH MPUBEICHUEM MOJOOHBIX CJIaraeMbiX,
PacKpbITHEM CKOOOK.

BbINOJHATHE YMHOKEHHUE OJTHOYJICHA HA MHOTOUJIEH
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OYKBEHHBIX
BBIPAKCHU,
pacKpbITHE CKOOOK
Y MPUBEJICHUE
MOJIOOHBIX CJIaraeMbIX.
CBolicTBa CTEIICHU
C HaTypaJbHbIM
IIOKa3aTejIeM.
MHOro4jaeHsbl.
Cnoxxenue,
BBIYHTAHUE,
YMHOXKCHUE
MHOT'OYJICHOB.
Dopmyiibl
COKpAIIEHHOTO
YMHOXKECHHUSI.
PaznoxxeHue
MHOTI'OYJICHOB

Ha MHOXKUTEIIN

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

OcyecTBJSITH Pa3I0)KEHUE MHOTOYJICHOB Ha MHOKHUTENN
MyTEeM BBIHECEHUS 32 CKOOKHU 00IIEro MHOKHUTEIS,
npuMeHeHUsT (HOPMYIIBI PA3HOCTH KBaapaToB, (hopmy
COKPAIICHHOTO YMHOKCHHSI.

IIpumeHsaTH TPeoOpa30BaHNEe MHOTOUJICHOB ISl PEIICHUS
Pa3MYHBIX 33724 U3 MaTeMaTHKH, CMEXKHBIX TIPEIMETOB,
U3 peajbHON MPAKTHKH.

3HAKOMUTBHCA C MCTOPHEN PA3BUTHS MaTEMAaTUKHU

YpaBHEHMS 1 HEPABEHCTBA

20

YpaBHeHUE, IpaBuiIa
peoOpa3oBaHUs
YPaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHU.
JIuHetHoEe ypaBHEHUE
C OJTHOM MEPEMEHHOU,

Pemiarb nmMHENHOE ypaBHEHHE C OJHOM NIEPEMEHHOM,
NpUMEHsAS MPABWJIA NEPEX0JA OT UCXOJHOTIO YPaBHEHHUS

K PaBHOCWJIBHOMY €My 0oJiee IPOCTOro BUJIA.

IIpoBepATs, ABIACTCA I KOHKPETHOE YHUCIIO KOPHEM
YPaBHEHUS.

IopOupaTes NpuMepHI Map YKCEI, SBISIOIIUXCS PEILICHUEM
JIMHEWHOT'O YPABHEHUS C ABYMs IEPEMEHHBIMU.
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pELICHHUE JTUHEUHBIX
ypaBHeHUM. Peuienue
3a/1a4 ¢ MOMOUIBIO
YPaBHEHUM.
JIuneniHoe ypaBHEHUE
C IBYMsI
NEPEMEHHBIMU U €TO
rpaduk. Cucrema nByX
JINHEWHBIX YPABHEHUMN
C ABYMSI
MEPEMEHHBIMU

CTpouTh B KOOPJIMHATHOM TJIOCKOCTH I'padUK JMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU; MOJIb3YACh IPpaduKOM,
NPUBOAUTH NPUMeEPbI PEILIECHUSA YPABHEHHUS.

HaxoauTh pelmieHue CUCTEMBI JBYX JIMHEUHBIX YPABHEHUIN
C ABYMS IIEPEMEHHBIMHU.

CocTaBJfATh M peliaTb YPaBHECHUE UJIN CUCTEMY
YPaBHEHHI O YCIOBUIO 337]a4, UHTEPIIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 33]1a4U MOJTYyYECHHBIN
pe3yabTaT

Koopnunatel u rpaduki.
OyHKIIUU

24

Koopaunara Touku
Ha npsiMou. UucnoBelie
MIPOMEKYTKHU.
Paccrosaaue mexny
JIBYMSI TOUKaMU
KOOPAWHATHOMN
IIPSAMOM.
IIpssmoyrosbHas
CcUCTEMAa KOOPAUHAT
Ha TUIOCKOCTH.
[Tpumeps! rpauKoB,
3aJITaHHBIX
dhopmynamu.

Urenue rpa@ukon

N300paxaTs Ha KOOPIUHATHOW MPSIMOI TOUYKH,
COOTBETCTBYIOIIME 33IaHHBIM KOOPAUHATAM, Y4, OTPE3KH,
WHTEPBAJIbI; 3aMMUCHIBATh UX HA alre0panyeckoM si3bIKe.
OTMeuaTh B KOOPAUHATHOM MJIOCKOCTH TOYKHU

110 33JJaHHBIM KOOPAMHATAM; CTPOUTH IpaKu HECIOXKHBIX
3aBHCHMOCTEH, 3aJJaHHbIX (DOPMYJIaMH, B TOM YHCIIC

C TIOMOIII0 TU(PPOBBIX JTAOOPATOPHTA.

IIpuMeHsTh, U3y4aTh NPEeUMYLIECTBA,
HHTEPNPETUPOBATH TPAPUICCKUI CITOCOO MTPEICTABICHUS
Y aHaJIM3a Pa3HOOOPa3HOM KU3HEHHOU MH(POPMAIIUH.
OcBauBathb noHaTHe QPyHKIINHU, OBJIaJIEBATh

G YHKIIMOHATBHOU TEPMUHOJIOTHEH.

PacnosnaBarp nuHeliHyto GyHKUMO y = kx + b,
ONMUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUI
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peaTbHBIX
3aBUCUMOCTEH.
[Tonsitue GhyHKIUU.
['padux dbyHxIuw.
CaoiicTBa (QyHKITHI.
Jluneiinas QyHkuus.
[Toctpoenue rpaduka
JUHEWHOU (PYHKIIUH.

ko3(ppunieHToB k u b.

Crtpouth rpaduku nuHeitHONW QyHKIMU, QyHKIMA y =] X|.
HUcnoab3oBars uudpoBbie pecypesbl 1l TOCTPOCHUS
rpadukoB GyHKIHUA U U3yIEHUSI UX CBOUCTB.

IIpuBoauTH NPUMEPHbI JIMHENHBIX 3aBUCUMOCTEN

B PCATbHBIX MPOIIECCaX U SBIICHUSIX

I'paduk GpyHKIIHMA
y =|x|
[ToBTOpeHue u 00001IeHNE 6 [ToBTOpEHUE Bri0MpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX ITOHATUI YHCEeJl, BBIYUCIICHUN, TPeoOpa3oBaHU BhIPAKEHUIH,
1 METOJIOB Kypca pEIIeHUs] YpaBHEHUH.
7 xnacca, 000011IeHNE OcyecTB/SITh CAMOKOHTP0JIb BBITTOJHIEMBIX AEHCTBUI
3HAHUU Y CaMOIIPOBEPKY PE3YJIbTaTa BEIYMCICHUM,
npeoOpa3oBaHuUi, MTOCTPOCHUH.
Pemiare 3a1a4um 13 peanbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKUe 3HAHUSA Il PEeLICHUS 3a/1a4d U3 APYTrux
IIPEIMETOB.
Pemarthb TeKCcTOBBIE 32/1a4H, CPABHMBATH, BHIOUPATH
CIOCO0BbI pelIeCHUs 3aJa4u
OBLIEE KOJIMYECTBO 102
YACOB I10 TIPOI'PAMME
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8 KIIACC
HaunmenoBanue paznena |KosmmuecTBo OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 yJarOIIUXCS
(Tembl) Kypca 4acoB COZIEp)KAHUE
Hucna v BBIYUCIIEHUS. 15 KBanparHblii KOpEHb DopMyJIMPOBATH ONpPeAeeHUe KBAaIPAaTHOIO KOPHS

KBapaTHbie KOpHU

n3 yncna. [lonstue
00 upparmoHaIbHOM
yucie. JlecsTunaHbie
PUOJTHKCHUS
UPPALIMOHATILHBIX
YHCElL.
JlelicTBUTEIIbHbBIC
yucna. CpaBHEHUE
JIENCTBUTEIIbHBIX
YHCEJL.

YpaBHeHue BUaa

x> = a.

CaoiicTBa
apruMeTHIECKUX

KBaJIpaTHBIX KOPHEM.

[IpeobOpazoBanue
YHCIIOBBIX
BBIPAKCHUM,
COZIepKAIIUX
KBaJIpaTHbIE KOPHU

U3 YKciia, apupMETHIECKOro KBapaTHOIO KOPHS.
IIpuMeHATH Onepanuio U3BJICUYEHUS KBAAPATHOTO KOPHS
U3 YUCIa, MCHOJIb3YSl TP HEOOXOUMOCTH KAJBKYJIATOP.
OueHuBaTh KBaJApaTHbIE KOPHU 1EIBIMU YUCIIAMHU U
JECATUYHBIMU IPOOSMH.

CpaBHUBATH U YNOPAJA0YUBATH PAllOHATILHBIC

Y UPPALMOHAIIBHBIC YNCIIA, 3aIIMCAHHBIE C TOMOILIBIO
KBaJPATHBIX KOPHEW.

HMccienoBaTh ypaBHEHUE X* = d, HAXOIUTH TOYHbIE

U ipuOImKeHHbIe KopHu ipu a > 0.

HccaenoBars CBOMCTBA KBAPATHBIX KOPHEH, TPOBOS

YU CJIOBBIE DKCIIEPUMEHTHI C UCIIOIb30BAHUEM KAJIBKYJISATOPA
(KoMIIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAAPATHBIX
KOPHEH; MPUMEHSTh UX JIJIsl IPeoOpa3oBaHMs BIPAKEHUH.
BoInoTHATH IPpeo0pa30BaHusl BEIPAXKECHUM, CONEPHKALINX
KBaJPaTHbIE KOPHH.

BoipaxaTh nepeMeHHbIe U3 T€OMETPUUECKUX U (PU3NYECKHUX
dbopmyL.

BbI4ucasTh 3HAYECHUS BRIPAKECHUM, CONEPHKALUX
KBaJ[paTHbIE KOPHU, UCIIOJIb3Ysl TPU HEOOXOIUMOCTHU
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KaJIbKYJISTOP.

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

3HAKOMUTBHCH C UCTOPHEN Pa3BUTHSI MATEMATUKH

Uucrna u BIYHUCIICHUS. 7 Crenens ¢ neapm DopMyJIMPOBATH ONPeAeIeHUe CTEIICHU C LIEJIbIM
CreneHs ¢ LeIbIM II0KA3aTeJIEM. II0Ka3aTeJIeM.
[10Ka3aTesemM CranpaprHas 3anuch IIpeacraBasaTh 3anMchb OOJBIINX U MAJIBIX YUCEI
qucia. B CTaHJIapTHOM BHJIE.
Pa3smeps1 00beKTOB CpaBHMBAaTh 4KCJIa U BEIMYHUHBI, 3a[IHCAHHbBIE
OKPYXKAIOILIEr0 MUPA C UCTOJIb30BaHuEM cternenu 10.
(OT AeMeHTapHBIX Hcnmonb3oBaTh 3a1MCh YMCE B CTAHIAPTHOM BHJIE
YacCTULL U1 BBIPQXKEHHS pa3MepOB OOBEKTOB, JITUTEIbHOCTH
110 KOCMUYECKUX IIPOLIECCOB B OKPYKAIOLIEM MUDE.
00BEKTOB), DopMyJIMPOBaATh, 3ANIMCHIBATH B CUMBOJIMYECKOH opme
JUIUTENBHOCTD Y WJIIOCTPUPOBATh NPUMeEPaMU CBOKCTBA CTEIICHU
IIPOLIECCOB C LEJbIM TTOKA3aTeNEM.
B okpyxatouieM mupe. | IlpuMeHsiTh cBoiicTBa cTeneHu i MpeoOpa3oBaHUs
CBolicTBa CTENEHU BBIPAXECHUH, COACPIKALIUX CTEIICHU C LIEJIbIM IT0KA3aTEJIEM.

C LIEJIbIM ITOKa3aTeleM | BbINOJHATH AefiCTBHUSA C YNCIAMHU, 3alIMCAHHBIMU
B CTaHAAPTHOM BUJE (YMHOXXEHUE, 1€JICHUE, BO3BECHUE

B CTCIICHB)
AnreOpandeckue 5 KBanpatHblii Pacno3znaBarh KBaJgpaTHbBIN TPEXUJICH,
BbIpakeHus. KBaipaTHbIi TPEX4JICH. yCTaHaBJIMBAaTh BO3MOXKHOCTh €r0 pPa3yIoKEHUs
TpeXuJieH Pasnoxenue Ha MHOKHUTEIIH.
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KBaJIpaTHOT O
TpEX4JICHA
Ha MHOXKUTENN

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

AnreOpandeckue
BBIPAKEHUS.
Anredpanueckas 1poOb

15

AnreOpandeckas
TPOOBK.
JlomycTrumeble
3HAYEHUS
NEPEMEHHBIX,
BXOJISIITNX

B alireOpanyuecKue
BBIPKEHUS.
OCHOBHOE CBOWMCTBO
anreOpandyeckou
npobu. CokpaiieHue
Tpo0ei.
Cnoxenue,
BEIYHMTAHHE,
YMHOXEHUE

U JIeJieHue
anreOpandecKux
TIpoOeii.
[IpeoOpazoBanue
BBIPAKCHUM,
COJIePIKAIITX
anredpanveckue
Ipoou

3anucpIBaTh anredpanyeckre BhIPaKeHHUS.

HaxoauTts 005acTh onpeeneHus paluoHaIbHOTO
BBIPAKECHUS.

BBINOJHATH YHACIOBBIE TOACTAHOBKU U BBIYHCIATH
3Ha4YeHHUe JIpoOU, B TOM YUCIE C HOMOIIbIO KaIbKYJIATOpA.
@D opMyJIHUPOBATH OCHOBHOE CBOMCTBO alireOpandecKoi
IpoOu ¥ MPUMEHATHb €ro [ MpeoOpa3zoBaHus ApoOeit.
BbINOJHATH AeHCTBUSA C AIreOpanyecKUMu APOOSIMU.
IIpuMeHATH NPeodpPa3oBaHM BBIPAKECHNUN I pELICHUS
3a/1a4.

Broipakats nepeMennbie u3 hopmyn (pu3ndecKux,
reOMETPUYECKUX, OMMCHIBAIOIIUX OBITOBBIE CUTYALIUN)
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YpaBHEHHUS U HEPABEHCTBA. 15 KBanpatnoe Pacno3HaBarhb KBaJpaTHbIC YPABHEHUS.

KBagparHbie ypaBHEHUS ypaBHeHue. HeronHoe | 3amuchiBaTh (pOpMyJs1y KOpHEN KBAIPATHOTO YPABHEHUS;
KBaJIpaTHOE peliaTh KBaJIPpaTHbIE YPABHEHUS — IIOJIHBIE U HETIOJHBIE.
ypaBHeHue. Dopmyia IMpoBoauTh NMpocTelINe UCCIAEAOBAHUA KBAIPATHBIX
KOpPHEW KBaJpaTHOIO YPaBHEHUU.
ypaBHeHus. Teopema PemiaTth ypaBHeHUs1, CBOISIINECS K KBAJPATHBIM,
Buera. C TIOMOIIIBIO MPe0OPa30BaHUM ¥ 3aMEHOM MIEPEMEHHOM.
Pewienne ypaBHeHuil, Ha0rogaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHAMU
CBOSILIIUXCS U K03 (HUIIMEHTaMH KBaJIPaTHOT'O YpaBHEHHUSI.
K KBaJPaTHBIM. ®opmyaupoBaTh Teopemy Bueta, a Takke 00paTHYIO -
[Tpocreitmue ApoOHO- | TEOpeMy, IPUMEHSIThH 3T TEOPEMBbI JIJIsl PEIICHUS 3a7a4.
palMOHAIbHBIE PemaTh TeKcTOBBIE 321241 aNTeOpandecKUM CIIOCOOOM:
YpaBHEHUS. NEePEXOJUTh OT CJIOBECHOMN (hOPMYIMPOBKHU YCIOBHS 3a/1aUu
Pemenne TekcToBBIX K anreOpandecKoil MOJIEIH IMMyTeM COCTaBJICHUS! YPABHEHHUS;
3a/1a4 C TOMOUIBIO pelarh COCTaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJIPaTHBIX pe3yJibTar.
YpPaBHEHU 3HAKOMUTBHCH C UCTOPHEN PA3BUTHS aIreOpbI

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

CucreMbl ypaBHEHUI

C IBYMS
MIEPEMEHHBIMH, €TO
rpaduK, TpUMephbI
peleHuss ypaBHEHUN
B LIEJIBIX YHCIIAX.
Pemenue cucrem aByx
JIMHENHBIX YPaBHEHUU

C AByMs

IIEPEMEHHBIMU.

Crpouts rpaduky IMHEHHBIX YPaBHEHHM, B TOM YUCIIE
HCNO/Ib3ys UM(pPOBbIE pecypChl.

Pasiimyarh napajuiesbHbIE U IIEPECEKAIOIIMNECS ITPSAMBIC
10 UX YPaBHEHUSIM.

PemiaThb cucTteMsl IByX JIMHENHBIX YPABHEHUH C IBYMS

IIEPEMEHHBIMU NIOJICTAHOBKOM U CII0KEHHUEM.

PemiaTp npocTeine CUCTEMbI, B KOTOPBIX OJTHO
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MIEpEMEHHBIMH.
ITpumepsl pelieHus
CHCTEM HEJIMHEHHBIX
ypaBHEHUI

C AByMs
MIepEMEHHBIMHU.
I'paduueckas
UHTEpIIpEeTaUs
YpaBHEHHUS

C AByMsI
MepEMEHHBIMU

U CUCTEM JIMHCHHBIX
ypaBHEHUM C ABYyMS
MepEMEHHBIMM.
Pemmenue TeKCTOBBIX
3aJ1a4 C IIOMOIIbLIO
CUCTEM YPaBHECHUU

U3 YPaBHEHUI HE SIBISCTCS JINHEHHBIM.

[MpuBoauTs rpaguyecKyr0 MHTEPNPETANUIO PEIICHUS

YpaBHEHHUS C IBYMsI IEPEMEHHBIMH M CUCTEM YPABHEHUM

C ABYMsI IEPEMEHHBIMU.

Pemath TeKCTOBBIE 321241 AJIreOpandecKuM CIIocoOOM

YpaBHEHUS 1 HEPABEHCTBA.
Hepasencrpa

12

YucnoBslie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHoOM
IIEPEMEHHOM.
JInHenHbIC
HEPABEHCTBA C OJHOMU
MEPEMEHHON U X
petienne. CucteMmsl

D opMyTHPOBATH CBOMCTBA YKCIIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATh UX Ha KOOPJAWHATHOMN NPSAMON, 10KA3bIBATH
anreOpanvdecKu.

IIpuMeHsATH CBOMCTBA HEPABEHCTB B XOJE PELICHUS 3a/1a4.
Pemiath TMHENHBIE HEPABEHCTBA C OHOW MIEPEMEHHOM,
n300pakaTh pellieHUE HEPAaBEHCTBA HA YUCIOBOUM MPSIMOil.
PemaTh cucteMbl JIMHEWHBIX HEPABEHCTB, H300paXkaTh
pEeLIEHNE CUCTEMBI HEPABEHCTB HA YHUCIIOBOM MTPAMON

58




®enepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kimaccel (0a30Bblid YPOBECHB)

JIMHENHBIX HEPABEHCTB
C OJTHOM IIEpEMEHHOM
U UX PELICHHUE.
N300paxkenue
pELIECHHS TUHEUHOTO
HEPABEHCTBA U UX
CUCTEM Ha YMCIIOBOU
IPAMON

DOyHKINN.
OCHOBHBIE TTOHITHUSI

[Tonsarue GpyHKIMH.
O6unacTp onpeneaeHus
Y MHOKECTBO
3HAYEHUU (PYHKLIHH.
CnocoOb! 3a1aHus
GyHKUIMH.

I'padux pyHxuUM.
CaoiicTBa (hyHKITHH,
UX 0TOOpakeHHE

Ha rpaduke

Hcnoab3oBaTh pyHKIMOHATBHYIO TEPMHHO0JIOT HI0

U CUMBOJIMKY.

BbruncasaTs 3HaveHust QyHKUNN, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOIUMOCTH UCTIOJIb30BATh
KaJIbKYJISITOP); COCTABJATH TAOJMIbI 3HAYECHU I

G yHKIUU.

CrpouTthb 1o Toukam rpaguku QyHKIuN.

OnucpIBaTh CBOMCTBA QYHKIIMU HAa OCHOBE €€
rpaduueckoro mpeaCcTaBICHHUS.

Hcnoab3oBaTh PyHKIMOHATBEHYIO TEPMHHO0JIOT IO

U CUMBOJIMKY.

HccaenoBarps npumepsl rpaMKoB, OTPAKAIOLUINX PEATIbHBIC
IIPOLIECCHI U SBJICHUS.

IIpuBoAUTH NpUMeEPbI IPOLIECCOB U SBJICHUH C 33JaHHBIMU
CBOMCTBaMU.

Hcnonb30BaTh KOMIIBIOTEPHBIE IPOrPAMMbI

JUTSl TOCTPOEHUs rpauKOB QYHKIMI U U3ydeHuUs

UX CBOWCTB
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OyHKIINH.
UucnoBble QyHKINU

UreHne u mocTpoeHue
rpadukoB ¢ yHKIIHMA.
[Tpumepsl rpaduxoB
bynxnmii,
OTpaXKAFOIIINX
peanbHbIE MPOIIECCHI.
DOyHKINH,
OIKCHIBAIOIIINE
OpSIMYIO0 U 0OpaTHYIO
MIPOITOPIIMOH ATTLHBIC
3aBHCHMOCTH, UX
rpadukmu.

I'paduk GpyHKIIUMA

y = x°.

DOyHKIUU

y =x,y=x,

y =vx, y = |x[;
rpaduyueckoe
pELICHNE YPABHEHUM
Y CUCTEM YPaBHEHUM

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

B HecnmoxHBIX ciyyasx BbIpaKkaTh (pOPMYJ10H 3aBUCUMOCTH
MEXKY BEJIMYUHAMMU.

OnuchIBaTh XapakTep U3MEHEHUS OJJHOW BEJIUYHHBI

B 3aBUCHMOCTH OT U3MEHEHHUS JPYrOu.

Pacno3HaBaTrh BUAbI U3y4aeMbIX (DYHKITUH.

IToka3pIBaTh cXeMAaTHYECKHU MOJ0KEHNE HA KOOPAUHATHON

IUIOCKOCTH TpadMKOB PYHKIMHI BHIA: y = X%,y = X°,

y =vx, y = |x].

Hcnonb3oBaTh QYHKIUOHAIBHO-IpaduuecKkue
NpeaCTABJICHHU [JIs PELLICHUS U UCCIIEJOBAaHNs YPAaBHEHUN
Y CUCTEM YPaBHECHHM.

IIpumenste ungpoBbie pecypebl sl TOCTPOEHUS
rpapukoB ¢ yHKIHMA

[ToBTOpenue u 00001IICHIE

IloBTOpEHUME
OCHOBHBIX ITOHSITHU
1 METOJIOB KYpPCOB
7 1 8 KJ1acCOB,
0000111cHHE 3HAHUI

Bri0uparTh, NpUMEHSATDH, OLEHUBATH CIIOCOOBI CPABHEHUS
qHCel, BRIMUCIICHUH, MPeoOpa30BaHUN BBIPAXKEHH, peIIeHuUs
YPaBHEHHUM.

OcyuecTBIsITh CAMOKOHTP 0JIb BBITIOJHIEMBIX IEUCTBUN

¥ CaMOIIPOBEPKY pe3yJbTaTa BEIUUCICHUMN, TPeoOpa3oBaHuH,
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IIOCTPOCHUM.

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

Pemath TeKCTOBBIE 32/1a41, CPABHUBATH, BHIOMPAThH
CIoco0bI pEIICHUS 3a0a4u

OBILIEE KOJIMYECTBO 102
YACOB I10 ITPOT'PAMME
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9 KJIACC
HanmenoBanue paznena  |KomuuecTBo OcHoBHOE OCHOBHBIC BHJIBI JISATEIILHOCTH 00 yJarOInuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Yucna 1 BEIYUCIICHUS. 9 PanmonaneHbie ynciia, | Pa3BuBarh mpeacTaBjeHHsl O YMCIAX: OT MHOXKECTBA

JlelicTBUTENIbHBIC YKCIa UppalMOHAIIbHBIC HATypaJIbHBIX YHCEJI 10 MHOYKECTBA JICICTBUTEIBLHBIX YHCEIL.
YyHciia, KOHCUHBIC O3HAKOMUTBCS C BO3MOXKHOCTBIO MPEICTABICHUS
1 OCCKOHEYHBIE JIEHCTBUTEIILHOIO YHMCJIa KaK OCCKOHEYHOM JECATHIHON
JECATUYHBIC IPOOH. JpoOH, MPUMEHSITh JCCATUYHbBIC TPUOMKCHUS
MHOX€ECTBO PAlMOHAIBHBIX U UPPALUOHAIBHBIX YHCEN.
JIEUCTBUTEILHBIX HN300paxarh NEHCTBUTEIIBHBIE YUCIIA TOUKAMU
YHUCET; KOOPAWHATHOM MPSMOH.
JICCTBUTEIIbHBIC 3anucebiBaTh, CPABHUBATH M YIIOPSAA0YNBAThH
Yyuclia KaK JICUCTBUTEIILHBIC YHCIIA.
OeCKOHEUHEIC BbInoHATH, COYETasi YCTHBIE U MUCbMEHHBIEC ITPUEMBI,
JIECATUYIHBIC TPOOH. apupMeTHyecKue IelCTBUS C PAMOHAIBHBIMU YUCIIAMU;
B3anMHO 0oqHO3HAUYHOE | HAXOAMTb 3HAUYCHUS CTEICHEM C IIEIbIMU MOKa3aTeIsIMU
COOTBETCTBUE MEKIY Y KOPHEH; BBIYMCJIATH 3HAUCHUS YUCIIOBBIX BBIPAKEHUI.
MHO>KECTBOM IMonyuuts npeacraBjieHue O 3HAUMMOCTH
JIECTBUTEIIbHBIX JIEUCTBUTENILHBIX YMCEN B MPAKTUYECKON IEITEIbHOCTH
YHCEI U MHOXKECTBOM YeJI0BEKa.
TOYEK KOOPAUHATHOU AHAJIM3UPOBATH U 1€J1aTh BBIBOAbI O TOUHOCTH
MPSMOI. MPUOIMKEHUS IEUCTBUTEIHLHOTO YUCIIA PU PEIICHUN
CpaBHeHMe 3a71a4.
JEUCTBUTEINILHBIX unces, | OKPYIrasTh JeHCTBUTEIbHBIC YHCIIA, BHIIOJHATH
apru(MeTHIECCKHE NMPUKHUIAKY pE3ybTaTa BEIYMCICHUNM, OLEHKY 3HAYCHUMN
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JNEUCTBUA

C ACHCTBUTEIbHBIMU
YU CIIaMU.
[Tpubnmxennoe
3HAYECHUE BEITUYUHBI,
TOYHOCTh
IPUOTKEHUS.
OkpyrieHue yuces.
[Ipukuka u oreHka
pE3yIbTaTOB
BBIUMCIICHU I

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

YpaBHEHMS 1 HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEPEMEHHOMN

14

JIuHelHOe ypaBHEHHE.
Pemenne ypaBHeHui,
CBOZSIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemenne
YpPaBHEHUH,
CBOJAILAXCS

K KBQJIPATHBIM.
bukBanpartHsie
YPaBHEHHUS.

[Ipumeps! pemieHus
YPaBHEHHUU TPEThEN

Y YETBEPTOM CTEIICHEN

OcBauBartb, 3alI0MHUHATH U IPUMEHSATH rpauyecKue
MeTOAbI IIPU PELIEHUN YPAaBHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBarhb Lienbie U JpOOHBIE YPABHEHUS.

PemiaTe iMHelHbIC M KBAIPATHbIC YPABHEHMS,
ypaBHEHUs, CBOJSLINECS K HUM, IIPOCTeHne ApoOHO-
paluMOHAIbHBIE YPABHEHUS.

IIpennararb BO3MOXXHBIE CITIOCOOBI pEIIEHUSI TEKCTOBBIX
3a71a4, 00CYKAaTh UX U pPelIaTh TEKCTOBbIE 33/1a41
pa3HBIMU CIIOCOOaMMU.

3HAKOMHTBHCH ¢ HCTOPHEH PAa3BUTHUS MATEMATUKHU
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paznoxKeHueM
Ha MHOKUTEJIN.
Pemenue nqpobHO-
panoHaIbHBIX
YPaBHCHUM.

Pemenne TekcToBBIX
3aJ1a4 areopanyecKkum
METOJIOM

YpaBHEHUSI U HEPABEHCTBRA.
CucreMbl ypaBHEHUN

14

VYpaBHEHUE C IByMsI
NIEPEMEHHBIMU U €TO
rpaduxk.

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

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

C IByMsI ITEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U MPUMEHSITH [IPUEMBI PEIICHUS] CUCTEMBI
JIBYX JJMHEHHBIX YPaBHEHUM C IBYMs IEPEMEHHBIMU

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

Hcnonb3oBaTh QYHKIIMOHABHO-TpadUUECKHEe
MPEICTABJICHUS IS pellleHHs] U MCCcile[0BAHUsI YPaBHEHUN
U CHCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
aredpandecKuM CrmocoOOM: MePexXoauTh OT CIIOBECHOM
(GOpMYIMPOBKH YCIOBHS 33J]a4M K alreOpandeckor MOIeu
MyTE€M COCTaBJICHUS CUCTEMbI YPaBHEHUI; pelliaTh
COCTaBJICHHYIO CUCTEMY YPAaBHEHU; HHTEPNPETUPOBATH
pe3yJibTar.

3HAKOMUTBHCHA C UCTOPHEH PAa3BUTHUS MATEMATUKHU
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3a/1au anreOpanyecKkum
CocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarb, 3aNIMCbIBATH, IOHUMATh, HHTEPIIPETHPOBATH
HepaBencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinonHsaTh npeoOpa3oBaHusl HEPABEHCTB, HCNOJIb30BATh
JIuuenHble JUTsl peoOpa30BaHMs CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA PacnioznaBaTh JIMHEWHBIE U KBAIPAaTHBIE HEPABEHCTBA.
C OJTHOM ITEPEMEHHOU Pemiatb nMHENHbIE HEPABEHCTBA, CUCTEMBI JIMHEWHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIKOYAOIINX
CucreMbl TMHEMHBIX KBaJIpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATh
HEPaBEHCTB C OJTHOU [IOJIYYEHHBIE PELICHUS.
IIEPEMEHHON U UX MN300paxare penieHre HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOU NPAMOM, 3aIMCHIBATH PEIICHNUE C IIOMOIIBIO
KBagpatHbie CHMBOJIOB.
HEPABEHCTBA U UX Pemiatb kBagpaTHbIe HEPABEHCTBA, UCIIOJIB3YSI
pELICHHUE. rpaduyeckue npeacTaBICHUs.
['padmueckas OcBauBaTh U NPUMEHATH HEPABEHCTBA IIPU PELICHUN
MHTEpIIpETALNS pPa3IMYHBIX 33734, B TOM YUCJE NPAKTUKO-
HEPAaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C ABYMS
IIEPEMEHHBIMHU
OyHKIINH 16 KBagparnunas Pacno3HaBaTh BU/IbI H3ydaeMbIX (DYHKINA;

byHKIMA, ee Tpaduk

u cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIINHBI
napaboJibl, OCh

HIIOCTPUPOBATDb CXEMATHYCCKH, 00bACHATDH
PacCIIOJIOKCHUC Ha KOOpHHHaTHOﬁ IIJTOCKOCTH I‘pa(l)I/IKOB

k
GyHKUMA Buga: y = kx,y = kx + b,y = —,y = x%,
x
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CUMMETPHUU N1apaloJIbI.

['paduxu byHKIIMIHA:
y = kx,
y = kx + b,
k
y =-
X
y = x,
y =X,
y =vx,
y = |x|

y = %%,y =+/x, y = |X| B 3aBHCUMOCTHU OT 3HAYEHHI
K03((PULIMEHTOB; ONUCHIBATh UX CBOKCTBA.
Pacno3naBarh kBagpatnuHyro QyHKIHIO TI0 popmyIie.
IIpuBoauTH NPUMEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaIbHON KU3HH, PU3UKHU, TCOMETPHH.

BoisaBasTL 1 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTUYHOM QyHKIMU y = ax’ + bx + c.

CTtpouthb u n300paxarh cxeMaTu4ecku rpaduku
KBaIpaTUYHBIX (QYHKIUN, 3aIaHHBIX (POpMYyJlaMu BHIA
y=ax>,y =ax* + q,y = alx + p)>,y = ax* + bx + c.
AHAJIN3UPOBATH U MPUMEHSATH CBOMCTBA N3YICHHBIX
GYHKIUN IS X TOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO

1U(pPOBBIX PECYPCOB

YuciioBble
OCJIEIOBATEIbHOCTH

15

[TonsiTHE yncnoBOU
MOCJIEI0BATEIbHOCTH.
3amanue
MOCJIEI0BATEIBHOCTH
PEKYPPEHTHOMN
dopmymnoi

1 hopmyson n-ro
YJIeHA.
Apudmernueckast

Y TEOMETPUYECKAs
IIPOTPECCUMN.
dopmyIibl 7-T0 YIeHa
apumeTHIecKoi

OcBanBaTh U NPUMEHATH UHJCKCHbIE 0003HAUYCHHUS,
CTPOHUTH peyeBble BHICKA3bIBAHMSA C UCIIOJIb30BAHUEM
TEPMHUHOJIOTUH, CBI3aHHOU C MOHITHEM
MIOCJIEZI0BATEIbHOCTH.

AHanu3upoBaTh GOpMYITy 1-TO YjeHa
MOCTIeI0BATEIbHOCTH WU PEKYPPEHTHYIO (popmyiTy

U BBIYUCJSATD YJICHBI TIOCIEI0BATEIbHOCTEN, 3aJaHHbBIX
TUMH POPMYITaAMHU.

YcTaHaBIuBaTh 3aKOHOMEPHOCTH B TIOCTPOCHUU
MOCJIEI0BATEIbHOCTH, €CIIHM BBITUCAHbI IEPBbIE HECKOJIBKO
€€ YICHOB.

PacnozHaBaTh apupMETUUECKYIO U T€OMETPUUECKYIO
IPOTPECCUH MPH Pa3HbIX CIIOCO0AX 3a7aHMUsL.
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Y TEOMETPUYECKON
MIPOrPECCHUM, CYMMBI
NEPBBIX 1 YJICHOB.
N3o0pakeHne 4IeHOB
apupMeTHIECKOM

U TeOMETPUYECKON
MPOrpeccuil TOYKaMu
Ha KOOpJAMHATHOMN
MJIOCKOCTH.
JInHelHbIN

Y SKCIIOHEHIIUAJIbHBIN
pOCT.

Ci10kHBIE IPOLIEHTHI

Pemartp 3a1auu ¢ ucnonb3oBaHueM (popmysn n-To djeHa
apu(METUYECKON U TEOMETPUUYECKON MPOrPECCUI, CYMMBI
NIEPBBIX 71 YJICHOB.

N300paxath 4jeHbI OCIEI0BATEIILHOCTH TOUKAMHU

Ha KOOPJIMHATHOU MIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPoOLECcCOB U ABJIEHM

U3 pealIbHOM KU3HU, WIUTIOCTPUPYIOIINE U3MEHEHHE

B apuU(pMETUYECKON IPOrpeccuu, B reOMETPUUECKON
Mporpeccun; n300paxkaTb COOTBETCTBYIOIINE 3aBUCUMOCTHU
rpaduvecKH.

Pematsb 3aga4u, CBS3aHHBIC C YUCIOBBIMH
MOCTIeIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4U U3 PeaTbHON
KU3HU C UCIIOIb30BaHNEM ITU(POBBIX TEXHOIOTHIA
(2TIEKTPOHHBIX TAOIUIL, TPAUIECKOTO KATBKYJIATOpA U T.I1.).
Pemartp 3a1auu Ha CIOXKHBIE TPOLIEHTHI, B TOM YHUCIIE
3a71aui U3 peasibHOM MPAKTUKHU (C UCIIOJIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHTBHCH C HCTOPHMEH Pa3BUTHS MAaTEMAaTUKH

[loBTOpeHue, 06001IEHNE,
CHUCTEMaTH3allis 3HAHUH

18

Yucna 1 BEIUUCICHUS
(3amuch, CpaBHEHUE,
TICUCTBUSI

C IeUCTBUTEIbHEIMU
YHCJIaMU, YUCIIOBasI
npsiMasi; IPOLICHTHI,
OTHOIIICHHS,
MIPOMNOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, IIOJJMHOKECTBO,
OIlEpaLY HaJ MHOXKECTBAMHU; UCIOJIb30BaTh rpapuueckoe
MPEICTABIIEHNE MHOXKECTB JIJI1 OIUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPU PEIICHUH 3a7a4 U3 APYrux
y4€OHBIX TPEMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTMI0 1 OCHOBHbIE
NAeHCTBHUS, CBSI3AHHBIE ¢ YMCJIAMM: HATYPAJILHOE YHCJIO,
IIPOCTOE U COCTABHOE YMCIIA, AEIIMMOCTh HATypaIbHBIX
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OKpYyTJICHHE,
npuOIMKEHUE,
OIICHKA; peIlIeHUE
TEKCTOBBIX 3a/1a4

quces, IPU3HAKU JENUMOCTH, LEN0E YUCII0, MOYJIb YUCIIA,
OOBIKHOBEHHAs U JIECATUYHAS APOOU, CTaHIaPTHBINA BU]T
qyucia, apupMETHIECKUN KBaJPaTHBIN KOPEHb.
BbInoJIHATH JeiicTBYUS, CDABHUBATH U YIIOPAA0YUBATH

apu(MeTH4eCcKuM qclia, MPEACTaBIIATh YKCIa Ha KOOPAUHATHOMN MPSMOH,
CIocoooM) OKPYTJIATh YHUCIA; BHINOJIHATH MPUKUAKY U OLEHKY
pe3yJbTaTa BBIYMCICHUM.
Pematp TekcTOBBIC 320291 apUPMETUUECKUM CITIOCOOOM.
Pemarp npakTuyeckue 3a1a4u, CoEpKaIUE MPOLIEHTHI,
JI0JIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PACCTOSIHHUE, [IEHA — KOJIWYECTBO — CTOMMOCTb,
00BbeM paboThl — BpeMsl — MPOU3BOJAUTEIBHOCTD TPY/A.
Pa30uparsb peanbHbIe )KU3HEHHBIC CUTYAIUH,
(opMyIMpPOBATH UX Ha S3bIKE MAaTEMAaTHKH,
HAXOIMTh PELICHUE, IPUMEHS MaTeMaTUYeCKUi anmnapar,
HUHTEPNPEeTUPOBATH PE3yiIbTaT
AnrebGpanueckue OnepupoBaTh NOHATUSIMH: CTETNIEHB C IEJIBIM
BBIPa)KEHUS nokaszaTesieM, apu(pMeTHnyecKuil KBaIpaTHbII KOPEHbD,
(npeobOpa3oBanue MHOTOYJIeH, anredpandeckas 1poob, TOXKIECTBO.
anreOpanyecKux BbINOIHATH OCHOBHBIE 1€ CTBHSA: BBIIIOJIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeodpa3oBLIBATH LIEIbIe, APOOHO-
JOITYCTUMBIE palMOHaJIbHbIE BHIPAKEHUS U BBIPAXKEHUS C KOPHSIMU,
3HAYCHMUS]) pEeaIM30BBIBATH PA3JI0KEHUE MHOTOWJIEHA HA MHOXKHTEIH,

B TOM YHCJIE C UCIIOJIb30BAHUEM (POPMYJT PA3HOCTH
KBaJpaTOB U KBaJpaTa CYMMBbI U PA3HOCTH; HAXOJIUTh
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JIONyCTUMBbIE 3HAUEHHUS NTEPEMEHHBIX 111 JPOOHO-
pauMOHAIbHBIX BBIPAXKEHUN, KOPHEM.

MonesnpoBaTth ¢ TOMOLIBIO (POPMYII pEAJIBHBIE POLIECCHI
U SIBJICHUS

OyHKIIMHU
(moctpoenue,
CBOMCTBA U3Y4YEHHBIX
ynxumi;
rpadudecKoe pereHue
YPaBHEHHUH U UX
CUCTEM)

OnepupoBath noHsiTusimu: QyHKIHs, rpaduk GyHKIINH,
HYJU (YHKIMH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHUs, HAUOOIbIIIEE

Y HalMEHbIlIee 3HAYCHUS (PYHKIUU.

AHa/IM3MPOBATh, CPABHUBATH, 00CY:KAaTh CBOWCTBA
GyHKIMH, CTPOMTH UX TpaduKH.

OmnepupoBaTh NOHATHSIMM: IIPSIMAsi IIPOIIOPLIMOHAIBHOCT,
oOpaTHasi IPONOPUUOHAIBHOCTb, TUHEHHAs (PYHKIIHS,
KBajipaTu4Has QyHKIUS, mapadoia, runepoona.
Hcnonb3oBaTh rpamMKu I ONPEACIIEHUS] CBOWCTB,
ITPOLIECCOB M 3aBUCUMOCTEH, JIJISl PELICHUS 3a1a4 U3 IPYrux
y4eOHBIX MPEAMETOB U peabHON KU3HU; MOJAEJTUPOBATH

C MOMOIIBIO IPa(h)UKOB peasIbHbIE TPOLIECCHI U SBICHMUSL.
Bripaxars ¢gopMyIaMu 3aBUCUMOCTH MEXY BEIUYUHAMU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

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

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpust Kak OOWH M3 OCHOBHBIX Pa3/I€JOB IIKOJbHOW MAaTEMATUKH, UMEIOIINN
CBOCH 11eJIbI0 00ECIEeUUTh W3YYEHHE CBOWCTB W pa3MepoB (UTyp, UX OTHOIIECHUH
W B3aUMHOE PAaCIOJIOKEHHE, OMUPAECTCS Ha JIOTUYECKYHO, J10Ka3aTEelIbHYIO JIMHHUIO.
[leHHOCTh W3Y4YEHHS TEOMETPUUM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
3aKJII0YAeTCs B TOM, YTO OOYYAIOIIMICS YYUTCA TPOBOJUTH JOKa3aTeIbHBIC
paccyXJeHusi, CTPOUTh JIOTUYECKUE YMO3AKJIKOYEHHUS, JIOKa3blBaTh HWCTUHHbBIC
YTBEPXKACHUSI U CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, MPOBOAUTH PaCCyKACHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (OPMYIHPOBATH OOpAaTHHIC
YTBEPKICHUSL.

[lenbt0 M3y4YEeHUsT TEOMETPUU SBJSIETCS HCIOJIB30BAaHHWE €€ KaK HHCTPYMEHTa
MpyU PEIICHUH KaK MaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3aJlad, BCTPEUAIOUIUXCA
B pealibHOM ku3HHU. OOydarouics A0KEH HAyYUThCS ONMPEISNATh T€OMETPUUECKYIO
burypy, ONMCHIBaTh CIOBAMHU YEPTEK WU PUCYHOK, HAWTH IUIOMIAIb 3€MEIHLHOTO
ydacTka, pacCuyuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJOKOHHOIO Kabels uiu TpeOyembie
pasMepsl rapaxa st apromoowiia. [Ipu pemieHun 3agad MpPaKkTUYECKOro XapakTepa
OOyYalOIIMICS YYUTCS CTPOUTH MATEMAaTHYECKHE MOJIETIN pPEabHBIX KU3HEHHBIX
CUTYaIUi, IPOBOJIUTHh BBIYMCIICHUS U OLICHUBATh MOJIYYE€HHBIN PE3yJIbTar.

BaxxHo momuepkuBaTh CBSI3M T€OMETPUU C JIPYTUMHU YUE€OHBIMH TIPEIMETaMu,
MOTHUBHUPOBATh UCIIOJNH30BATh OMNPECICHUS TeOMETpUYECKUX (UTyp U TOHSITHUH,
JIEMOHCTPUPOBATh MTPUMEHEHHUE TTOJIYYE€HHBIX YMEHUM B (DM3UKE U TEXHUKE. DTU CBSI3U
HauOosiee sIPKO BUJIHBI B Temax «BekTopb», « TpUrOHOMETPUYECKUE COOTHOIICHUS,
«Meton koopauHaT» U «Teopema [Tudaropar.

VYueOHbiii kypc «l'eoMeTpus» BKJIIOYAeT CIEAYIOIIME OCHOBHBIC pasJielibl
conepxkanus: «I'eomerpuueckue GUrypsl U uX CBONCTBaY, «M3MepeHne reoOMeTpUIeCKUX
BEJIMUMH», «JIeKapTOBbI KOOpPAMHATBI Ha TUIOCKOCTW», «BekTopbl», «JIBrxkeHUs
I0cKocTy, «IIpeodpazoBanus mOg00US.

OOmiee YMCIO YacoB, PEKOMEHIOBAHHBIX I HW3Y4YCHHUS Yy4eOHOro Kypca
«I'eomerpusi», — 204 yaca: B 7 kinacce — 68 yacoB (2 vaca B Helel0), B 8§ Kiacce —
68 JacoB (2 4aca B Heemo), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

COIEPKAHUE OBYUEHUA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, mpsiMasi, OTpe30K, J1yd. Yol Buasl yrios.
BeprukanbHble U cMmexHbIe yribl. buccekrpuca yria. JlomaHas, MHOTrOyroJIbHUK.
[TapannenpHOCTh ¥ MEPIEHAUKYISAPHOCTD MPSMBIX.
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Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOM cummeTpuu. [Ipumepsi
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OCHOBHBIE ITOCTPOEHUS C MIOMOLIBIO LUPKYJIA U JIUHENKU. TpeyroiasHuk. Beicora,
MeJuaHa, OMCCEKTpHCa, UX CBOWCTBA.

PaBHOOEApEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TPeyroibHUKA.

CBoiicTBa M TpPU3HAKK PABHOOEIPEHHOrO TpeyrojbHUKa. [lpu3Haku paBeHCTBa
TPEYT OJIbHUKOB.

CBolicTBa M NpHU3HAKKA NapaUielbHBIX NpAMbIX. CyMma YIJIOB TpEyroJbHHUKA.
Buenrnue yrisl TpeyrojbHHKA.

[IpsmoyrosibHbIld ~ TpeyroiabHUK.  CBOWCTBO  MEAMAHbl  NPSMOYTOJIBHOTO
TPEYrOJbHUKA, NPOBEICHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBA INPSAMOYIOJIBHBIX
TPEYroJbHUKOB. [IpIMOYTOabHBIN TPEYTrONIBHUK € YoM B 30°.

HepaBencrBa B reoMeTpuu: HEPAaBEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JIMHE
JIOMaHOM, TeopeMa 0 O0JIbIleM yriie U 0oJbIIIel CTOpOHE TpeyroyibHUKa. [lepnenaukymsip
Y HAaKJIOHHAs.

I'eomeTprueckoe MeCTO TOYEK. buccekTpuca yria U CepeAuHHbIN NEPIEHAUKYIIP
K OTPE3KYy KaK FT€OMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYI', XOpJla U JUAaMETP, UX CBOMCTBA. B3anMHOE pacrionokeHue
OKpykHOCTH M mnpsmoi. KacarempHasgs M cekymas K OKPYXHOCTH. OKpYyXKHOCTb,
BIIMCAaHHAas B yrojl. BnucanHas v onrcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KUIIACC

YerplpexyronpHuku. [lapannemorpamm, e€ro mnpus3Haku M CBOWCTBA. YacTHbIE
ClIydau lapaijieiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaIpaT), UX IPU3HAKHA U CBOMCTBA.
Tpameuusi, paBHOOOKas Tpameuusi, €€ cBoiicTBa M mNpusHaku. lIpsMoyronbHas
Tpaneuus.

Merton ynBoenus menuansbl. LienTpansHas cummerpusi. Teopema Paneca u reopema
O NMPONOPLIMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYroJdbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Tomobue TpeyrosbHUKOB, Kodddumuent momodus. [lpusHaku momoOus
TpeyrojibHUKOB. [IpuMeHeHnne nogo0us npu peleHruy MPaKTUYECKUX 3a/1ay.

CpoiicTBa 1momanei reomerpuueckux ¢Guryp. Dopmynabl AN UIOMIAAH
TpEeyrojibHUKa, MapamienorpaMma, pomOa u Tpaneuuu. OTHOLIEHWE IUIOUIAAeH
O00HBIX GUTYP.

Bpruucnenue mmomaned TPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu pemenun
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOro yIrjia MpsIMOYTOJbHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHomerpuueckue (GyHKIHMH YIIIOB
B 30°, 45° u 60°.
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BrnucanHble M LEHTpalbHBIE YIUIBI, YTOJl MEXAY KACATEIbHOW U XOPHOW. YTIIbI
MEXKTy XOpJaMU U CeKyIMMU. BrincaHHbIe U OMUMCaHHbBIC YETHIPEXYroJIbHUKH. B3aumHoe
pacrnoyio)keHre IByX oOkpyxHocTel. Kacanuwe oxpyxnocTeil. OOiue KacaTelnbHbIC
K IBYM OKPYHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. DOPMYIIbI IPUBENCHUS.

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

[IpeobpazoBanue momoous. [lomodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IMpOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEACHUHM OTPE3KOB
CEKYLIUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bekrop, nnuHa (MOIynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPBI, TPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpalUU
HaJ BeKTopamMu. PasnoxkeHne BEKTOpa 1O [JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater  BekTopa.  CkalspHOE€  INPOU3BEACHUE  BEKTOPOB, IPUMEHEHUE
JUIS1 HAXOKJICHUS JUIMH U YIJIOB.

JlekapTOBbl KOOPAWHATBHI HA IUIOCKOCTH. YPAaBHEHHUS NPSIMOM M OKPYKHOCTH
B KOOpAMHATax, IEPECEUYCHUE OKPYKHOCTEH M IpPAMBIX. MeETox KOOpAMHAT U €ro
IpUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[JIMHA OKPYKHOCTH. | pasycHas u pagraHHas Mepa
yIJIa, BBIYMCIIEHUE JUIMH AYT OKpYyXHOCcTel. [lmomanes kpyra, ceKkTopa, CErMEHTa.

JIBUKEHUS TUIOCKOCTM U BHYTPEHHHE CUMMETpUU QUryp (3JI€MEHTapHbIe
npeacrasieHus). [Tapannensusiii nepenoc. [ToBopor.

ITPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHBIC pe3yJabTAaThl OCBOCHHS IMPOTPaMMBl Y4eOHOrO Kypca K KOHITY
oOydeHus B 7 KJjacce.

Pacnio3HaBath M3ydeHHbIE T€OMETPUYECKHE (DUTYpBI, OMPENCNsITh UX B3aUMHOE
pacrnojio’)keHue, u300paxarb TE€OMETPUYECKUE (UTYpbl, BBIIOJHATH UYEPTEXKH
[0 YCJIIOBUIO 3a1auyd. M3MepsATh IMHEHHBIE W YIJIOBbIE BEJIMYMHBL. Pemars 3axadn
Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

[IpoBoaUTb TPyOYIO OLIEHKY JIMHEWHBIX U YTJIOBBIX BETUYMH IPEIMETOB B peabHON
KU3HH, pa3MepoOB MPUPOJIHBIX OOBEKTOB. Pasznuuarh pasmepbl 3THUX OOBEKTOB
10 TIOPSAJIKY BEJINYHHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tons30BaThCsl MpHU3HAKAMU PABEHCTBA TPEYrOJILHUKOB, MCIOJIB30BaTh IPU3HAKU
U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 33/1a4.
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[IpoBOIUTE JIOTMYECKUE PACCYXKIACHHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[lonb30BaTbCd  NpPU3HAKAMH  PABEHCTBA  IPAMOYTOJIBHBIX  TPEYTOJIbHUKOB,
CBOMCTBOM MEAWAHbI, MPOBEICHHOW K THUIIOTCHY3€ MPSIMOYTOJbHOTO TPEYrOJIbHHUKA,
B PELICHUU F€OMETPUUYECKUX 3a7a4.

OnpenensaTh NapaJieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbie OOpa3yer
C HUMHM cekymas. Onpenensarh MNapauieIbHOCTh MPSMBIX C ITOMOIIBI0 PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOW 10 TOYEK APYrOv MPSIMOM.

Pemate 3amaum Ha KieT4aroi Oymare.

[IpoBOANTL BBIYMCICHUS M HAXOAWTh YHCIIOBbIE U OyKBEHHBIC 3HAYCHHUS YTJIOB
B TEOMETPUYECKMX 33/JayaX C UCIOJIb30BAHUEM CYMMBI VIJIOB TPEYrOJbHUKOB
U MHOTOYTOJIbHMKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TMEPECECYCHUH IBYX
MapajyIeIbHbIX NPSIMBIX CEKYIIEH. Pelars npakTHYeCKue 3a/1a4i Ha HAXO0XKJICHUE YIJIOB.

Bnagetp TMOHATHEM TEOMETPUUYECKOTO MECTa TOYEK. YMETh OIPENesaTh
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN MEPIEHIUKYIISP K OTPE3KY KaK TeOMETPUUECKUE MECTa
TOYEK.

DopMyNnUpPOBaTh OMNPEIACICHUS OKPYXHOCTM UM Kpyra, XOpAbl W JuUaMmeTpa
OKPY)KHOCTH, TIOJIb30BAThCA KX CBOWCTBAMHU. YMETh IMPHUMEHAThH HTH CBOMCTBA
[IPU PEIICHUU 3a]a4.

Brnagers noHATHEM ONMMCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh
ee ueHtp. [lomp3oBaThcs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA
MEPECEKAIOTCS B OTHOM TOYKE, U O TOM, UTO CEPEUHHBIE MEPIEHAUKYISPBI K CTOPOHAM
TPEYTrOJIbHUKA MTEPECEKAKOTCS B OJHOM TOYKE.

Bnagere mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, TIOJIb30BaTbCsl TEOPEMOU
0 NEPHEHUKYIISIPHOCTH KAaCcaTEIbHOU U PaJINyCca, IPOBEAEHHOIO K TOYKE KaCaHHs.

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

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

[IpenMeTHBIE pE3yNbTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca K KOHITY
oOydeHus B 8 kjacce.

PacrniozHaBaTh OCHOBHBIE BHUJIbI YETBIPEXYTOJIbHUKOB, UX 3JIEMEHTBI, [OJIb30BATHCS
VX CBOMCTBAMMU IPU PEUICHUU F€OMETPUUECKUX 3a7a4.

[TpuMeHsTH CBOMCTBA TOYKU IEpeceYeHuss MeAuaH TPeyrojbHUKa (IEHTpa Macc)
B PEILLICHUY 3a]a4.

Bnanerp moHATHEM CpegHEW JIMHUM TPEYrOJIbHMKA W TPaneluHuH, NMPUMEHSATHh UX
CBOMCTBA IMpU pEUIEHMH reoMerpuuecknx 3anad. [lomp3oBatbea teopemont Paneca
M TEOPEMOM O NPONOPLUOHAIBHBIX OTpPE3KaX, MPUMEHATh HUX Ui PEIICHUS
MPAKTUYECKUX 3a7ad.
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[IpumeHsaTh TpU3HAKKW TOAO00US TPEYTOJBbHUKOB B PEIICHUH TE€OMETPHYECCKUX
3ajad4.

[Tonb3oBatbest  Teopemort  [ludaropa g pelieHUs  reOMETPUUYECKUX
U OpakTU4YecKuXx 3ajad. CTpPOUTh MATEMAaTUYECKYI0O MOZENb B MPAKTHUUYECKUX 3a/Jadax,
CaMOCTOSITEILHO TPOBOJIUTH YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Bnaners noHSATUSMEM CUHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO yIiia MPsIMOYT'OJIbHOTO
TpeyroibHuka. [lonb30BaThbCd ATUMHM MOHATHSAMHU [JI1  PELICHUS TMPAKTUYECKHX
3aay.

Boraucnsats  (pa3nmuuHbIMU - coco0aMul) TUTOMIAAbh TPEYroJbHUKA | TIOMIAIH
MHOTOYTOJIbHBIX (UTYp (MOJB3YSCh, TJI€ HEOOXOAUMO, KalIbKyJasaTopoMm). [IpuMeHsTh
MOJIYUCHHbIE YMEHUS B IPAKTUYECKUX 3a]1adax.

Brnanerp MoHATHUSIMU BIUCAHHOTO U IEHTPAIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX YIiax, yriax MexIy XopAamu (CEKyIIMMH) U yrie MEX]y KacaTeJbHOU
U XOPJI0i IpU PEIIEHUH T€OMETPUYECKUX 3a]1ay.

Brnagers mMOHSATHEM ONKMCAHHOTO YETHIPEXYTrOJIbHUKA, MPUMEHSTh CBOWCTBA
OIMKMCAHHOTO YETHIPEXYrOJIbHUKA TP PEIICHUH 3a]1a4.

[IpuMeHATh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJICIIN
IS 3aJad  pealbHOM >KU3HU U TPOBOJUTH COOTBETCTBYIOIIUE BBIYUCIICHUS
C TpUMEHEHHWEM Moao0usi W TPUTOHOMETpUM (MOJB3YSICh, TNI€ HEOOXOAUMO,
KaJIbKYJITOPOM).

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oO0yueHus B 9 kiacce.

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTh C UX MOMOIIBIO
pa3M4YHbIE 3JIEMEHTHI IMPSMOYTOJIBHOIO TPEYTrOJIbHUKA («PELICHUE MPSMOYIOJIbHBIX
TPEYroiabHUKOBY). HaxomuTe (C NOMONIBIO KalbKYJISITOpa) JJIMHBI W YIJIbI
JUTS HETAOJMYHBIX 3HAUCHUH.

ITonp30BaTbcst  (OpMyslaMU HNPHUBEAECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JJII HAXOXKJEHUS COOTHOIIEHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYHHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAXOXKIEHUS Pa3IMYHBIX
HJIEMEHTOB TPEYroJIbHUKA («pEIIeHHE TPEYrOJIbHUKOBY), MPUMEHITh UX MPHU PEIICHUN
IrE€OMETPUYECKHUX 3a/1a4.

Brnagers noHsTHSMH NpeoOpa3oBaHUs MOAOOUS, COOTBETCTBEHHBIX 3JEMEHTOB
nono0HbIX (uryp. Iloas3oBarbest cBOMCTBaMU MOJ00MSI TPOU3BOJIBHBIX (DUTYDP, YMETh
BBIUMCIISATD JJIMHBI U HAXOJIUTH YIJIbl y MOJO0OHBIX Guryp. IlpuMeHsTh cBolcTBa Mog00uUs
B MpPAaKTUYECKUX 3aJadyax. YMETb MPUBOJIUTH TPUMEPHI MOAOOHBIX (UTYp
B OKPYXAIOILEM MUPE.

[Tonb3oBaThCs TEOpEMaMH O MPOU3BEACHUH OTPE3KOB XOpA, O MPOU3BEACHHUU
OTPE3KOB CEKYIIHX, O KBAAPATE KacaTeJIbHOM.
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[Tonmp30BaThCsl BEKTOpPAMHU, MMOHUMATh UX TE€OMETPUUECKUI U (PU3MUECKUNl CMBICI,
OPUMEHATh MX B pEHICHUH TE€OMETpUYECKHX M (u3ndeckux 3anad. llpuMeHdaTsh
CKAJIIPHOE IIPOU3BEICHUE BEKTOPOB [UUI HAXOKICHU JUIMH U YIJIOB.

ITonb30BaTbCss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
IrEOMETPUYECKUX U IIPAKTUYECKUX 3a1a4.

Bianers NOHATHAMHU ITPAaBUIILHOIO MHOT'OYT'OJIbHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI
JIyTA OKPYXHOCTH M PaJWaHHOW MEPBI YIJIa, YMETh BBIUMCIATH IUIOLIAAb KPyra M €ro
yacTed. [I[puMeHATh NOIydeHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

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

[IpuMeHATh MOMY4YEHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTh MATEMAaTHYECKUE MOJIEIIN
Ul 3aJad  peaJbHOM JKW3HM W NPOBOAUTH COOTBETCTBYIOIIHWE  BBIYMCIICHUSA
C TMpPUMEHEHHEM TOJ00usS W TPUTOHOMETPUYECKHX (yHKIMI (MOIB3YSICh, Tae
HEO0OXO0IMMO, KaJTbKYIISITOPOM).
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TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC

HaunmenoBanue paznena |KonnuecTBo OcHoBHOE OcHOBHBIE BUJIBI JEATETLHOCTH 00YyUYarOIIUXCs

(Tembl) Kypca 4acoB COZICpKaHUE
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIC IIOHATHUSA U OIPEIICIICHUS.
TEOMETPUIECKUE (DUTYPHI U r€OMETPUUYECKHUE Pacno3naBaTh n3y4eHHBIC T€OMETPUUECKUE PUTYPHI,
UX CBOMCTBA. M3MepeHue OOBEKTHI. onpeaeJsTh UX B3aHMHOE PaCIlOJI0KEHUE, BHINOJIHATH
reOMETPUYECKUX BEJIUYMH MHOroyroJjbHuK, YEPTEXK IO YCIOBUIO 33/1a4H.
JIOMaHasl. IMpoBoauTH NPOCTENIIINE TOCTPOEHHUS C TTOMOIIBIO LIUPKYJIS

CMexHbIE U
BEPTUKAJILHBIC YTJIHI.
Pabora

C MIPOCTEUIIUMU
JepTeKaMHu.
HN3Mepenne mTmHENHBIX
Y YIJIOBBIX BEJIMYMH,
BBIYHCIIEHUE OTPE3KOB
U yIJIOB

Y JIMHEUKU.

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

Omnpenensith «Ha ria3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEpOB.

Pemarsp 3a1a4n Ha BBIYKCIIEHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

Pemiarhb 3a1aun Ha B3aMMHOE PACIIOI0KEHUE
reoMeTpUYECKUuX QUryp.

IIpoBoauTh KIacCUPUKAIUIO YTIIOB, BLIYUCIATH
JMHENHBIE U YTIIOBbIE BEIMYMHBI, POBOAUTH
HEO0XOAMMBbIE JI0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMMTBHCH € HCTOPHEH PAa3BUTHS T€OMETPUH

TpeyroJbHUKU

22

ITonsTHe 0 paBHBIX
TpeyroJIbHUKax

Pacno3HaBaTh napbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (C yKa3aHHeM IPU3HAKOB).
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Y TICPBUYHBIC
MIpE/ICTaBIICHUS

0 paBHBIX (puUrypax.
Tpu npusHaka
paBEeHCTBA
TPEYTrOJIbHUKOB.
[Tpuznaku
paBEeHCTBA
IPSIMOYTOIbHBIX
TPEYrOJILHUKOB.
CBOMCTBO MeaHaHbI
MPSIMOYTOJILHOTO
TPEYroJIbHUKA,
MPOBEAECHHOMN

K TUTIOTEHY3E.
PaBHOOE1peHHBIC

Y PaBHOCTOPOHHHUE
TPEYrOJILHUKH.

[Ipu3naku 1 cBOKMCTBA

PaBHOOEAPEHHOTO
TPEYrOJIbHUKA.
Hepasencrsa

B FEOMETPUHU.
[IpssMOyTONIBHBIN

TPEYTOJIBHUK C YIIIOM

B 30°

BoiBoauTh criefcTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJLHUKOB.
®opMyJHPOBATH ONPEICIICHUS: OCTPOYTOJILHOTO,
TYIOYTOJIbHOTO, TIPSIMOYTOJIBHOT0, PAaBHOOCIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIHLHUKOB; OMCCEKTPUCHI, BHICOTHI,
MeUaHbl TPEYrOJIbHUKA; CEPEIMHHOTO MEePIEHANKYIISIpa
OTpe3Ka; ePUMETpa TPEYTroJbHUKA.

@opMyJITHPOBATH CBOWCTBA M IMPU3HAKU PAaBHOOEIPESHHOTO
TPEYroJIbHHUKA.

CTpouTh 4epTEKH, pemiaTh 3a1a4M C TTIOMOIIIBIO
HAXO0XICHUS PaBHBIX TPEYTOJHLHUKOB.

IIpuMeHATHL TPU3HAKKN PABEHCTBA IPSIMOYTOJILHBIX
TPEYrOJIbLHUKOB B 3a/1aUax.

Hcnoab3oBaTh MudPOBHIC PECYPCHI AJIS1 HCCJIeI0BAHUS
CBOMCTB H3y4aeMbIX puryp.

3HAKOMUTBHCA ¢ HCTOPHEH Pa3BUTHS TCOMETPUH
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[lapaienbHbIE IPSAMBIE, 14 [lapannenbHbie ®opMyJIMPOBATH NOHATHE ITAPATIIEIBHBIX MPSMBIX,
CyMMa yTJIOB TPEYr OJIbHUKA IIpsAIMBIE, UX CBOMCTBA. | HAXOAMTH IIPAKTUYECKUE ITPUMEPHI.
Hakpecr nexamue, M3yuaTs cBOMCTBA YI7I0B, 00pa30BaHHBIX MPHU MIEPECECUCHUH
COOTBETCTBEHHBIE ITapAJUICIIBHBIX IPSIMBIX CEKYILIECH.
Y OIHOCTOPOHHUE IIpoBoauTh J0Ka3aTENbCTBA APAIUICIBHOCTH IBYX
yTJIbl, 00pa30BaHHbIC MPSIMBIX C TOMOLIBIO YTJIOB, 00pa30BaHHBIX NP NIEPECEUECHUN
IIPU [IEPECCUCHUU ATUX MPSAMBIX TPETHEH NPSIMOM.
napaJuIeIbHbIX Bbr4uciasiTb CyMMy yIJIOB TPEYTOJIbHUKA U MHOTOYTIOJIbHHKA.
OPSAMBIX CEKYILIEH). Haxoauts ynciioBsle 1 OYKBEHHbIE 3HAUEHUS YTJIOB
IIpu3nHax B F€OMETPUYECKUX 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
MIPSIMOM.
CymmMma yrnos
TPEYT OJIbHUKA.
BHemnue yrist
TPEYroJIbHUKA
OKpYy>KHOCTb U KpYT. 14 OKpy»XHOCTB, XOpaa D®opMyJIMPOBATH ONPEAeICHUs. OKPYKHOCTH, XOPABL,
['eoMeTpuueckue U IUaMETP UX JaMeTpa U KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOEHHUS CBOMCTBA. M3y4yath uX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
KacarenpHas HccaenoBarp, B TOM 4KCIIE HCIOJAB3YH HU(PPOBLIE
K OKPYKHOCTH. pecypcehl: OKPYXKHOCTb, BIIMCAHHYIO B YIOJI; LIEHTP
OKpyXHOCTB, OKPYKHOCTH, BIMCAHHOMW B YTOJI; PABEHCTBO OTPE3KOB
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BIIMCAaHHAsS B YrOJI.
[Tonsitue o I'MT,
IIPUMEHECHUE

B 33J1a4ax.
buccexkrpuca

U CEpEeIMHHBIN
NEPHEHIUKYJIISP
KaK TEOMETPUYECKHUE
MECTa TOYEK.
OKpYy»KHOCTB,
ONMCaHHAasl OKOJIO
TPEYroJIbHUKA.
OKpyXHOCTB,
BIIMCaHHAs

B TPEYI OJIbHUK.
[Ipocrenmme
3a1a4m1

Ha MMOCTPOCHHUE

KacaTeIIbHBIX.
HUcnoab3oBarb MeToa ' MT 11 nokazarenbCTBa TEOPEM

O MepPEeCeUueHUH OMCCEKTPUC YIIIOB TPEYTroJIbHUKA U
CEPEANHHBIX MEPIIEHAUKYIIIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipro 'MT.

OBiaeBaTh NOHSATHUSIMHU BIIMCAHHON U OMMCAHHOU
OKPYXKHOCTEU TPEYTOJIbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPYHOCTEH.

Pemats OCHOBHBIE 32/1a4M HA MMOCTPOECHME: yIJia, PABHOTO
JTAHHOMY; CEPEANHHOTO MEPIICHANKYIAPA TAHHOTO OTPE3Ka;
IIPSAMOU, MTPOXOASAIIEN YEPE3 JaHHYIO TOUKY

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

[ToBTOpEeHue, 0000mEeHne 4 [ToBTOpEHUE PemiaTe 3a1a4m Ha NOBTOPEHUE, WILTIOCTPUPYIOLIUE CBSI3U
3HAHUU 1 0000111eHIE MEXY Pa3IMYHbIMU YaCTSIMM Kypca
OCHOBHBIX ITOHATHI
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB 110 ITPOITPAMME
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8 KIIACC
HanmenoBanue pasnena | Komuuectso OcHoBHOE OCHOBHBIE BUJIBI ICSITEIILHOCTH 00 y4arOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue

UeThIpexyroabHUKH 12 [Tapannenorpamm, ero | M300paskaTb 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTrOJbHUKHU Pa3HBIX BUIOB U UX JIEMEHTHI.
YacTHble cnydyaun @®opMyJIMPOBATh ONPeEAeJIeHUS: TTapaIeIorpaMmma,
[apajuIeIorpaMMOB PSIMOYTOJIbHUKA, poMOa, KBapaTa, Tpareinnn, paBHOOOKOH
(IpSAMOYTOJIbHUK, Tpaneuuu, NpssMOyTroJIbHOW TPareunH.
pomMO, KBaapar), UX Jloka3pIBaTh U MCNOJIb30BATH NPU PeLICHUHU 33124
MIPU3HAKY U CBOMCTBA. | MPU3HAKHU M CBOMCTBA: MapaijiejorpaMmma,
Tpanenus. IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpareunu, paBHOOOKOH
PaBHoOOKas Tparenuu, NpsMoyrojabHON TPaAICIUN.
Y IPSIMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUS MEIUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaTh 11u(poBLIE PECYPCHI ISl UCCIIET0BaHUS
Meron ynBoeHus CBOMCTB U3y4aeMbIX puryp.
MEIUAHBI. 3HAKOMUTBHCH C UCTOPHEN Pa3BUTHS T€OMETPUU
LentpanbHas
CUMMETPUS

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

O MIPOTIOPITUOHATILHBIX
OTpe3Kax, MOT00HBIC
TPEYrOJIbHUKHU

Y TeopeMa

O MPOMOPLUHOHAIBHBIX
OTpE3Kax.

Cpennsis muHUs
TPEYroJbHUKA.
Tpaneuus, ee cpenHss

C UCIOIBb30BaHKe TeopeMbl Dajeca U TEOPEMBI

O MPONOPLUOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPOIIOPIIMOHATIBHBIN OTPE30K.

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

Lentp macc

B TPEYT OJIbHUKE.
ITonoOHEIE

TPEYT OJIbHUKHU.

Tpu npusnaka
moa00ust
TPEYTrOJIbHUKOB.
[Ipumenenue
MOJ00HS

MIPU PEIICHUU
MPaKTUYECKUX 3a]1a4

MEJINaHbI JEIATCA TOUYKON UX NIEPECEUCHUS.

Haxoaute nonobHble TPEyroJbHUKN Ha TOTOBBIX YEpTEkKaX
C YKa3aHMEM COOTBETCTBYIOIIMX MPU3HAKOB MOA00US.
Pematp 3aga4mn Ha 0JJOOHBIE TPEYTOJIBHUKHU C TTIOMOILBIO
CaMOCTOSITEJILHOTO ITOCTPOECHUS YEPTEKEN U HAXOKICHUS
NOJIOOHBIX TPEYT OJIbHUKOB.

IIpoBoauTh 10Ka3aTEIBCTBA C HCIIOIb30BAHUEM
IIPU3HAKOB M10100MSL.

Jloka3pIBaTh TpU MIPU3HAKA 000U TPEYTOJIbHUKOB.
IIpuMeHATH [TONy4EHHBIE 3HAHUS IPUA PELICHUN
T€OMETPUYECKUX U NTPAKTUYECKUX 3a1a4.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUH

[Inomans. HaxoxxneHue
TUIOIIAJIEN TPEYTOJIbHUKOB
1 MHOTOYT'OJIbHBIX (DUTYD.
[Lnomaan mogoOHBIX puryp

14

CBolicTBa iomaaeun
r€OMETPUUYECKUX
duryp.

DopMyIb

JUISL TIJIOLIAu
TPEYTroJIbHUKA,
napasjenorpaMmma,
TpaIeuu.
Brruucnenue
IUIOIIAJICH CJIOMKHBIX

duryp.

OgJ1aieBaTh NePBUYHBIMH NpeICcTaBJIeHUAMH 00 001Ieit
TEOpHUU IIomaau (Mepsl), GoOpMyJIMpPOBATH CBOMCTBA
TUTOIIA T, BBISICHSATH WX HATJIATHBIA CMBICIT.

BeiBoauTh (opMyIIBI MIJIOLIAAN MTApAJLIeIOrpaMma,
TPEYroJbHUKA, TPaneuuu U3 GOpMYyIbl MO TN
NpSAMOYTOJIBHUKA (KBaapara).

BoiBoauTH (YOPMYIIBI TUIOMIAIA BBITTYKIIOTO
YEeTHIPEXYroJbHUKA Yepe3 JUaroHad U Yroj MeXy HUMU.
Haxoauts momanu guryp, n300pa’keHHbIX Ha KJI€TYaTON
Oymare, HCIIOJIB30BATh pa30reHne (GUrypsl Ha 4acTU

U JIOCTpanuBaHUE.
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[Tnomanu gpuryp

Ha KJIeT4aTon Oymare.
[Inomaay momo0OHBIX
duryp.

3amaun

C IPAKTUYECKUM
COJIepKaAaHUEM.
Pemenue 3agau

C TIOMOII[BI0 METO/1a

Pa30uparb npuMepbl UCIIOIb30BAHUS BCIOMOTaTEIIbHON
IJIOIAU JJIsl PELLIEHUS TEOMETPUYECKUX 3a1a4.

HaxoauTthb 1omaau noio0HbIX Guryp.

BbIumcsiTh MIONIAAH Pa3IMYHbIX MHOTOYTOJIBHBIX (PUTYD.
PemaTs 3a1a4u Ha JI0MAb C TPAKTUYECKUM
COZIEpKAaHUEM

BCIIOMOTaTEIbHOM
TUIOLIAU
Teopema ITudaropa 10 Teopema [ludaropa, Hoka3biBaTh Teopemy [ludaropa, ucnonb3oBars ee
W Hayajaa TPUTOHOMETPUU €€ IpUMEHEHHUE. B MIPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenne @D opMyJIUPOBATH ONPEICIICHNUS] TPUTOHOMETPUUYECKUX
TPUTOHOMETPUUYECKUX | (PYHKIIHMI OCTPOro yriia, MPOBEPATH UX KOPPEKTHOCTD.

GyHKUHA OCTPOro
yriia IpsMOYTOJILHOTO
TPEeyroJibHUKA,
TPUTOHOMETPHUUYECKHUE
COOTHOIIICHUS

B IIPSIMOYTOJILHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUIECKOE
TOXKIECTBO

BbIBOIMTBH TPUTOHOMETPUYECKHE COOTHOLICHUS

B IIPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.

HccnenoBars COOTHOLIEHUS MEKY CTOPOHAMHU

B MIPSIMOYTOJILHBIX TPEYTOJIbHUKAX C yriiamu B 45° 1 45°;
30° u 60°.

Hcnoab3oBaTh GopMysbl IpUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO JJIs1 HAXOKICHHS
COOTHOIIEHUM MEXIY TPUTOHOMETPUUECKUMHU (PYHKIHUIMHU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH MOJTydeHHbIE 3HAHUS U YMEHHUS IPU PELLICHUN
PAKTUYECKUX 3a]a4.

3HAKOMMTBCH C UCTOPHEH Pa3BUTHS T€OMETPUU
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YTIBI B OKPYKHOCTH.
BriucaHHbIE U ONIMCaHHbIE
YETBIPEX YT OJIbHUKHU.
KacarenbHble

K OKpyxkHOCTH. Kacanue
OKPYKHOCTEU

13

Bnucannsie

Y [ICHTPAJIbHBIC
YIJIbI, YTOJI
MEXITY
KacaTeJIbHOU

Y XOpHOM.

YTibl MeXIY
XOpJaMHu

Y CEKYIIUMH.
Bnoucannsie

1 OIMCAHHBIC
YETBIPEXYT OJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[Iprumenenue sTux
CBOMCTB

MIPU PEIICHUU
r€OMETPUUYECKUX
3aj1a4.

Bzaumnoe
PacCIOJIOKEHHUE
JIBYX OKPYKHOCTEH,
obmne
KacaTebHEIC.
Kacanue
OKPYXHOCTEU

DopMyJIHPOBATH OCHOBHBIE ONPEICIICHNS], CBA3aHHBIC

C yIJlaMu B Kpyre (BIIMCAaHHBIA YroJl, HEHTPalIbHbBIN yroJl).
HaxoauTthb BIIMCaHHBIE YIJIbI, ONAPAOIIMECS HA OAHY IYTY,
BbIYHMCJIATH YIUIBI C IIOMOILBIO TEOPEMBI O BIIMCAHHBIX
yIilax, TEOPEMBI O BIIMCAHHOM YETBIPEX YT OJIbHHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.

HccaenoBarp, B TOM YHCIIE C TOMOIIBIO IUPPOBBIX
PECYPCOB, BIIMCAHHBIE M OIIMCAHHBIEC YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOWCTBA U MPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U IIPU3HAKU IIPU PELLICHUHU
3a1a4
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[loBTOpeHue, 006001IeHNE 4 [ToBTOpEHUE PemiaTh 3a1a4M Ha MOBTOPEHUE, WILTIOCTPUPYIOIIUE CBI3H
3HAHUU OCHOBHBIX MOHATUM U | MEX]y pa3IMYHBIMHU YacTSIMU Kypca
METO0B KYpCOB
7 1 8 KJ1acCoB,
000011eHe 3HaHUI
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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9 KUIIACC
HanmenoBanue paznena | KonuuectBo OcHoOBHOE OcHOBHBIC BUJIBI JISATEIILHOCTH 00 yJaroIuXCs
(Tembl) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopembl 16 Onpenenenne DopMyJIMPOBATH ONPEAEJEeHUA TPUTOHOMETPUUECKHUX

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

Penienre TpeyrojibHUKOB ¢yukmii yriaos or 0° | BBIBOIMTE TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. ®opmysl (c pamuycoM ONMKHCAaHHOUN OKPYKHOCTH).
IIPHUBEICHHS. BoeiBoauts ¢opmyJibl 1J151 BHIYUCICHUSA TU10LAEH
TeopeMa KOCHHYCOB, C HCITIOJB30BAHHUEM TCOPEM TPUTOHOMETPHH ((bOpMy.TIa
TeopeMa CHHYCOB. IJIOIIAN TPEYTOJIbHUKA YEPE3 JIBE CTOPOHBI U YO MEXKTY
Pemenue HUMH, popMYyJIa MIOMIAN YEThIPEXYTOJIbHUKA Yepe3 ero
TPEYTrOJIbHUKOB. JUAroHajJind U YIroJl MCXKIY HI/IMI/I)
[TpakTHyeckoe PemiaTh TpeyroapHUKH.
NpUMEHEHHE PemiaTh npakTU4ecKkue 3a1a4u, CBOASAIINECS
JI0Ka3aHHbIX TEOpPEM K HAXOXKJICHUIO PA3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA

[IpeobpazoBanue momo0usl. 10 [TonsiTue OcBauBaTth NOHAITHE ITPeOoOpPa30BaHUS TTOO0US.

MeTpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 NMpeoOpa30BaHUU
nooowus.
COOTBETCTBEHHBIC
DJIEMEHTHI MTOT00HBIX
duryp.

Teopema

O MPOU3BEICHUU
OTPE3KOB XOP]I,
TeopemMa

HccuenoBarh OTHOLIEHUE TUHEHHBIX 3JIEMEHTOB QUTYD
pu Mpeodpa3oBaHuU MO00US.

HaxonuTs mpumeps! o100 B OKpPYKaOIIEH
JEHCTBUTEIBHOCTH.

BbIBOAMTH METPHUECKHE COOTHOIICHUS MEXAY OTpe3KaMu
XOP/JI, CEKYIIUX U KacaTelIbHBIX C UCTIOIB30BAHUEM
BIIMCAHHBIX YIJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

Pemath reoMeTpuvecKie 3a/1a4u U 33144 U3 PeaTbHON
KU3HU C HCTIOJIb30BaHNEM MOIOOHBIX TPEYTOIbHUKOB
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O MPOU3BEICHUU
OTPE3KOB CEKYIIUX,
Teopema O KBaapare
KacaTeJIbHOM.
IIpumenenue

B PEIICHUU
r€OMETPUUYECKUX
3asa4

BekTopsl

12

Omnpenenenune
BEKTOPOB, CII0KEHUE
Y BBIYUTAHHE
BEKTOPOB,
YMHOXXEHHUE BEKTOPA
Ha YHCIIO.
Du3nYECKUii

Y T€OMETPUYECKUU
CMBICJT BEKTOPOB.
Pasnoxenue Bekropa
1o ABYyM
HEKOJUTMHEAPHBIM
BEKTOPaM.
Koopaunatsl
BEKTOpA.

CkansipHoe
ITPOU3BECHUE
BEKTOPOB, €ro

Hcnonb30BaTh BEKTOPHI KAK HAPABICHHBIE OTPE3KH,
HCCJIEI0BATH TEOMETPUYECKUM (MIEpeMEIICHUE)

U (u3HUeCcKui (Cuia) CMBICIBI BEKTOPOB.

3HaTh onpeaeseHlss CYMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOpa Ha YHUCIIO, HCCJIeI0BATH
TEOMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATHX OTEPaIU.
PemiaTh reoMeTpuyecKue 3aa41 C UCIOJIb30BAHUEM
BEKTOPOB.

PackyiaapiBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM
BEKTOPAM.

Hcnonb30BaTh CKaISIPHOE MTPOU3BEICHUE BEKTOPOB,
BBIBOJAMTH €0 OCHOBHBIEC CBOMCTBA.

BpruncjasTh CymMMy, Pa3HOCTb U CKAUIAPHOE TPOU3BEIACHUE
BEKTOPOB B KOOPJIMHATAX.

IIpruMeHATH CKaJIsIpHOE MPOU3BEICHUE I HAXO0XKICHUS
JUITMH U yTJIOB
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pUMEHEHUE

JUIS1 HAXOKJICHUS
JUTMH U yTJIOB.
Pemenue 3anau

C ITOMOIBIO BEKTOPOB.
IIpumeHeHne BEKTOPOB
JUISL PELLICHUS 3a/1a4
(737094

I[CKapTOBBI KOOpAHWHATHBI
Ha IIJTOCKOCTHU

JlexapToBbl
KOOPAWHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEHUE IPSIMON.
YpaBHeHne
OKPY>KHOCTH.
KoopanHnatsl Touek
IepeCceUCHUs
OKPY>KHOCTH

Y IPSIMOM.

Meron koopauHat
IIPU PEILICHUN
F€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1a4

OcBauBaTth MOHATHE NIPSIMOYTOJIBHON CHCTEMBI
KOOPJIMHAT, I€KaPTOBBIX KOOPAUHAT TOYKH.

BbIBOAUTHL ypaBHEHUE IPSIMON U OKPYKHOCTH.
BbiaesiTh NOMHBIA KBAAPAT AJIs1 HAXOXKACHUS LIEHTPA

Y panyca OKPYKHOCTH IO €€ YPaBHEHUIO.

Pemathb 3a1a4M Ha HAXOKJICHUE TOYEK

IepecedyeHus NMPSMbIX U OKPYKHOCTEN C IIOMOILBIO METOA
KOOpJMHAT.

Hcnonb3oBaTh CBOWCTBA YIIIOBOro Koddduiinenta npsamMoun
IIPU PELICHUH 3324, AJIs1 ONPENECICHUS PACTIOIOKEHUS
MIPSAMOM.

IIpyMeHsITHL KOOPANMHATHI IPYU PELLICHUH

T€OMETPUYECKUX U NTPAKTUYECKUX 3a/]1a4,

JUISl TOCTPOEHUS MAaTEMATUIECKUX MOJIEIIEH

pealibHbIX 337a4 («METOJ KOOPIUHATY).

[Honb30BaTbest IS MIOCTPOCHUS U UCCIIEIOBAHUN

1M (DPOBBIMU PECYpPCAMH.

3HAKOMHTBHCH C HCTOPHEN PAa3BUTHUS TEOMETPUU
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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

DopMyJIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAUTh UX JJIEMEHTHI.
I[Monb30BaTHC NOHATHEM JIJIMHBI OKPYKHOCTH, BBEICHHBIM
C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIBHUKOB, ONPEAeJaTh
YHUCJIO T, JJIMHY AYTU U PAAUAHHYIO MEpY yTJia.
IIpoBoauThs mepexoa OT paAuaHHOW MEPHI yria

K TPaJyCHOM U HAa00OpOT.

OnpeaejasaTs MI0MAAL KPyra.

BoiBoauth opMyiibl (B IpaJlyCHON U paguaHHON Mepe)
IUTSL JJTAH IYT, TUIOIIAIEN CEKTOPOB U CETMEHTOB.
Boruncasite miomanau GUryp, BKIIOYAIOIINX 3JE€MEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTh muomanu B 3aa4ax peaabHOU KU3HU

JIBHMKEHUS TJIOCKOCTH

ITonsaTHE O ABM>KEHUH
TJIOCKOCTH.
[TapannenpHbIN
MEPEHOC, MOBOPOT
[Ipumenenune

IIPY PEUICHHUH 33a/1a4

Pa30uparthb npuMepsl, WILUTFOCTPUPYIOIINE TOHATUS
JIBUKEHUS.

DopMyJMPOBATH OINPEICIICHUS apalIeIbHOTO MEPEHOcCa,
II0BOPOTa U OCEBOW CUMMETPHH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOBUKHBIC
TOYKH.

Haxoaurhb EHTPBI U1 OCH CUMMETPUN MPOCTENIIINX
buryp.

IIpuMeHATH MapauIeIbHBIN IEPEHOC U CUMMETPHUIO
IPU pEIICHUHN Te€OMETPUUECKHUX 3a/1a4 (pa3ouparh
PUMEPBI).

Hcnonb30BaTh U1 TOCTPOCHUS U UCCIICAOBAHUM
U (pPOBBIE PECYPCHI
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[loBTOpEeHuE, 00001ICHUE,
CHCTEMAaTH3allMsI 3HAaHUH

[loBTOpEHUME
OCHOBHBIX ITOHATUHI

1 METOJ0B KypCOB
7-9 KJ1accos,
0bo01ieHne

Y CUCTEMAaTHU3alns
3HaHuu. [Ipocrenmme
r€OMETPUYECKHUE
buUrypsl U UxX
cBoicTBa. M3mepenune
r€OMETPUIECKUX
BEJINYMH.
TpeyronbHuKH.
[TapannenbHbie

Y MIEPIICHAUKYJISPHBIE
npsiMbIE.
OKpy>KHOCTb U KPYT.
I'eomerpuueckue
MIOCTPOEHHUS. Y TJIbI

B OKPY>KHOCTH.
Brniucanuelie

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,
OMCCEeKTpHCa M BBICOTA TPEYTOJILHHKA, TTapajlIeIorpaMM,
pOMO, IPAMOYTOJILHUK, KBAJPAT, TPAMEIHS; OKPYKHOCTD,
KacaresabHas; paBEHCTBO U Noj100ue Guryp,
TPEYTOJIbHUKOB; MapaJUIeIbHOCTh U NEPHEHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXAY OPSIMbIMU, CAMMETPHUSI OTHOCUTEIBLHO
TOYKH U NPAMOM; JJIMHA, pAaCCTOSIHUE, BEJIMYMHA yTIJIa,
IJIOIIAAb, IEPUMETD.

HUcnonb3oBarb popmyJibl: IEPUMETPA U TIIOLIAIH
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIA/IA KPyTa,
o0beMa MpsIMOYTOJILHOTO Tapasuiesienunea.
OnepupoBaTh NOHATHUSIMM: TIPSIMOYTOJIbHAS CHCTEMA
KOOPJIMHAT, BEKTOP; UCMOJIb30BATh 3T ITOHITHS

JIJIS1 IPEJICTaBICHUS JAaHHBIX U PEIICHUS 3a7a4, B TOM YHCIIE
U3 IPYruX Y9€OHBIX MPEIMETOB.

PemaTh 3a1a4m Ha MOBTOPEHUE OCHOBHBIX MOHSATHIH,
WJUTIOCTPAIMIO CBSI3€M MEXKY Pa3IMYHBIMU YacTsIMU Kypca.
BpiOupars MeTox Juisl peuieHus 3a1a4u.

Pemiath 3apa4m 13 noBceJHEBHON KU3HUA
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YeTbIpexyronbHUKH.
Briucanueie

Y OMUCAHHBIE
YETHIPEX YT OJIbHUKHU.
Teopema [Tudaropa
Y Hayaja
TPUTOHOMETPUH.
Permenne o0mmx
TPEYT OJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYT'OJIbHUKHU.
[IpeoOpazoBanus
MIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
[TInomans.
Brruucnenue
momaaei. [nomanu
Mo00HBIX GUTYP.
JlexapToBbl
KOOpPJIUHATBI

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 3AITMCKA

B coBpemenHOM 1mH@pPOBOM MHUpPE BEPOSTHOCTh M CTATUCTHKA MPHOOPETAIOT BCE
OOJBIITYIO 3HAYUMOCTb, KaK C TOYKH 3PSHHSI MPAKTUIECKUX MPHIIOKEHUH, TaK H UX POITU
B 00pa3oBaHMM, HEOOXOAMMOM KaXIOMY dYeloBeKy. Bospacraer wumcino mpodeccuid,
IpU OBJAJICHUH KOTOPBIMU TpeOyeTcss Xxopornas 0a3oBas TOATOTOBKa B 00JacTd
BEPOSTHOCTU U CTAaTUCTHKH, TaKasl MOATOTOBKA Ba)kHa ISl MPOAOIKEHUST 00pa30BaHus
U ISl YCHEIIHOM MpoQecCOHaNbHON Kapbephl.

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

HiMeHHO MO3TOMY OCTpPO BCTaja HEOOXOAUMOCTH CPOPMHUPOBATH y OOYUAIOIIHUXCS
(G YHKUHMOHAIBHYIO TPaMOTHOCTb, BKIIIOYAIOIIYIO B ce€0sl B KayeCTBE HEOTHEMIIEMOU
COCTABJISIIOIIC YMEHHE BOCHPUHUMATh W KPUTHYECKH aHATU3UPOBATH WH(GOPMAIIUIO,
MPECTABICHHYIO B PA3IUYHBIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHX
peaJbHBIX MPOLIECCOB U 3aBHCUMOCTEW, MPOM3BOAUTH MPOCTEHIINE BEPOSITHOCTHBIE
pacyeThl.

3HAaKOMCTBO B y4ye€OHOM Kypce C OCHOBHBIMH MNpUHIUIAMHU cOopa, aHaIW3a
U TIPEACTaBICHUS MaHHBIX W3 Pa3IMYHbIX chep >KU3HM OOIIEeCTBAa M TOCYAapCTBa
npuobmiaer oOyvaromuxcsi K  OOLIECTBEHHbIM HHTepecaMm. V3ydeHue OCHOB
KOMOWHATOPUKH pa3BMBaeT HABBIKM OpraHu3allid Tiepedopa W TOJAcYeTa dYHcla
BapUaHTOB, B TOM YHWCJ€ B MPHUKJIAIHBIX 3a1adaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB cO37AaeT MaTeMaTHYeCKHil (QyHAaMeHT s (OPMHUPOBAHUS KOMIETEHIIHIMA
B obOnactu uH(pOpMaTUKU M UUEGPOBbIX TexHoyorui. [Ipy wu3ydeHHH CTaTUCTUKU
U BEPOSITHOCTH O0OTaIlaloTCs MPEeACTaBICHH 00yJaroIUXCcs O COBPEMEHHON KapTUHE
MHUpa U METOJaX e€ro McciaeaoBaHus, (popMHUpyeTcs MOHUMAHUE POJIM CTaTUCTHKU Kak
UCTOYHMKA COLUMAIbHO 3HAaYUMOW HH(OpMaluMM U  3aKJIAABIBAIOTCS  OCHOBBI
BEPOSTHOCTHOT' O MBILIUICHUS.

B cooTBeTcTBUM C NaHHBIMM LIETSIMU B CTPYKType IpOrpaMMmbl yueOHOro Kypca
«BeposATHOCTB U CTaTHCTHKa» OCHOBHOI'O OOIIEr0 00pa30BaHUs BbIIEICHBI CIEYIOIINE
cofepkarenpHO-MeToanueckue JuHuu: «lIpeacraBienue NaHHBIX W OMUCATENbHAs
CTaTUCTUKa», «BeposTHOCTh», «IJIEMEHThl KOMOWHATOPHKNY, «BBeiaeHue B Teopuro
rpadoBy.

Conmepxxanne nuauu «lIpeacraBieHue MaHHBIX W OMHUCATENbHAS CTATUCTHKA
CIIY>)KHUT OCHOBOHW JJIsi (hOPMHPOBaHUS HABBIKOB pabOTHI ¢ WH(OpMAIMeil: OT YTCHUS
U HHTEpHnpeTanuu uHGOpMAlUy, IPEeICTaBICHHONM B Tabiauuax, Ha JuarpaMmmax
u rpadukax, 10 cOopa, MPEACTABICHUS W aHAIMW3a JAHHBIX C MCIOJIb30BAHUEM
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CTaTUCTUUYECKUX XapaKTePUCTHK CpPEIHMX U paccenBaHus. Pabortas c JaHHBIMH,
oOydJaroludecs: y4yarcs CUYWTBIBAaTh M HMHTEPIPETUPOBATH JIaHHBIC, BbIJBUIATH,
apryMeHTHPOBATh U KPUTUKOBATH TPOCTEHIITUE TUTIOTE3bI, PAa3MBIILISATH Ha/l (haKTOpaMH,
BBI3BIBAIOIIMMM HW3MEHYMBOCTb, M OLCHHWBAaTh WX BJHMSHUE HAa paccMaTpUBAEMBIEC
BEJIMYUHBI U MTPOLIECCHI.

NHTynTHBHOE TMpEnCTaBIEHWE O CIy4alHOM W3MEHUYMBOCTH, WCCIICIOBAHUE
3aKOHOMEPHOCTEN W TEHIECHIMN CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM I W3y4EHUS
TeopuH BeposiTHOCTEN. bosbiioe 3HaUeHEe UMEIOT TPAKTUUECKUE 3a/IaHusl, B YaCTHOCTH
OTBITHI C KJIACCHYECKUMHU BEPOSTHOCTHBIMHU MOJICIISIMU.

[TonsaTHE BEpOSATHOCTU BBOJUTCS KaK Mepa MpaBaoINoAo0us CIy4ailHOTO COOBITHSI.
[Tpu n3ydeHnn yaeOHOTO Kypca 00y4aromuecs 3HaKOMSITCS ¢ TIPOCTEHIIIMMHI METOAaMHU
BBIYUCJICHUSI BEPOSATHOCTEM B CIy4aHBIX SKCHEPUMEHTAX C PaBHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU HMCXOJaMU, BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJSIONIMMU CTaBUTh
U pemaTh 0oJiee CIOXKHBIC 3a7a4r. B yueOHBIN Kypc BXOASIT Ha4aJIbHBIE TIPEICTABICHUS
O CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapAKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOydYaroniuxcs
C MHOXKECTBAMHU M OCHOBHBIMHU ONEPALMSIMH HaJl MHOXKECTBAMH, PACCMATPUBAIOTCS
NpUMEpbl NPUMEHEHUs] [JIs1 PElIeHUs 3a/1ad, a TaKKe HCIOJNb30BAHUS B JIPYTrUX
MaTeMaTHYECKUX Kypcax U ydeOHbIX MpeIMeTax.

B 7-9 knaccax uzyuaercst yueOHbIN Kypc «BeposSTHOCTh U CTAaTUCTUKA», B KOTOPHIN
BxomaT pasnpensl:  «lIpencraBieHue MaHHBIX M OMHUCATENbHAs  CTAaTHCTHKAY,
«BeposaTHOCTBY, «DNeMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoB.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JJII HW3Y4YEHHUS Yy4eOHOro Kypca
«BeposaTrHoCTh U cTatucTUKa», — 102 yaca: B 7 knacce — 34 yaca (1 gac B Hepmento),
B 8 kitacce — 34 vaca (1 gac B Heneno), B 9 knacce — 34 yaca (1 4ac B Heeno).

COJEPXXAHUE OBYUYEHUA
7 KIIACC

[IpencraBneHre NaHHBIX B BUAE TaOMUI, AWAarpaMm, rpadukoB. 3amoHEHUE
Ta0JINIl, YTEHUE W TMOCTPOSHUE AMarpamMM (CTOJOMKOBBIX (CTOIOYATHIX) W KPYTOBBIX).
Urenne rpadukoB peajbHBIX MpoleccoB. M3Biedenne uHPOpMaAllMU W3 AHArpaMM
U TaOJIUII, UCIIOJIb30BAHUE U UHTEPIPETALIUS TaHHBIX.

OnucarenbHasi CTaTUCTUKA: cpefaHee apupMETHYEecKoe, MeauaHa, pa3Max,
HauOoJblIee U HAMMEHbLIEe 3HaUeHHsI HAOOpa YMCIIOBBIX JaHHBIX. [Ipumepsl cinydaitHoN
W3MEHYUBOCTH.

CrnyyaliHbIN SKCIIEPUMEHT (OMBIT) U Cy4yaiiHOe coObITHE. BEpoATHOCTh U YacToTa.
Poib ManoBeposATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHIA B IPUPOJIC U B OOIIECTBE.
Momnera n urpajibHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yncio pedbep U cymMMapHasi CTEleHb
BepmuH. [Ipencrasnenne o ca3Hoctu rpada. lenu u nuknsl. [Tytu B rpadax. O6xon
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rpada (dsepoB nyth). IlpencraBnenue 06 opuenTupoBaHHOM rpade. Pemenue 3amau
C TIOMOIIIbIO rpadoB.

8 KUIIACC

[IpencraBienue JaHHBIX B BUJIE TaOJMII, JUarpamMmm, rpaQuKoB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, MOAMHOXKECTBO. Onepaliyi Hal MHOKECTBAMM:
o0beMHEeHue, nepeceueHue, aononHeHune. CBOMCTBa onepalui HaJ, MHOXKECTBaMU:
MIEPEMECTUTENILHOE, COUETATENBHOE, PACIIPEAEIUTENBHOE, BKIIOUeHUs. Vcronb30Banue
rpauueckoro MpeACTaBICHUS MHOMXECTB Il OMUCAaHUS PEATbHBIX MPOIECCOB
Y SIBJICHUW, IIPU PEILEHUHN 3a/1a4.

N3mepenne pacceuBaHus JAaHHBIX. Jlucmepcuss M CTaHOAPTHOE OTKJIOHEHME
YHUCIIOBBIX HA0OPOB. J[narpamma paccerBaHMUs.

DneMeHTapHbIe COOBITHS ciay4aitHoro ombita. CiydaiiHbie coObITHs. BeposaTHocTu
coObITUH. OMNBITBI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHAMHU. CrydailHbIN
BbIOOp. CBsi3p MEXKAY MaJOBEPOSITHBIMU W MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOWCTBa JE€PEBBEB: €AMHCTBEHHOCTH ITyTH, CYHIECTBOBAHUE BHCSIYEU
BEPILUUHBI, CBA3b MEXJY UYHUCIOM BEpIIMH M uyuciaoM pedep. [lpaBuino ymMHOXKEHHS.
Pemenue 3agau ¢ momonibio rpagos.

[IporuBomnonoxHeie coobiTusA. uarpamma Ditniepa. OObeAMHEHUE U TTEPECEUCHUE
coObiThii. HecoBMecTHbie coObITHsS. DopMysna CIIOXKEHHS BEPOATHOCTEH. Y CIIOBHAs
BeposiTHOCTh. [lpaBuno ymHoxkenus. He3aBucumbie coObiTus. llpeacraBienue
DKCIEPUMEHTAa B BHUIE JepeBa. PelleHWe 3aJady Ha HAXO0XKICHUE BEPOSTHOCTEN
C IOMOIIBIO JIepeBa CIIyYaHOr0 SKCIIEPUMEHTA, AUarpaMm Diliiepa.

9 KIIACC

[IpencraBnenve MaHHBIX B BUAE TaOJHIl, AUarpaMM, rpaduKOB, MHTEPIpPETALIHS
JNaHHBIX. UTeHHe U MOCTPOCHUE TaONIUL, AUArpaMM, rpauKOB MO peaIbHbIM JaHHBIM.

IlepectanoBku u (axkropuan. CodeTaHus M YHUCIO COYETaHUW. TpeyrosbHHUK
[Tackans. Pemenue 3a1a4 ¢ UCIoyib30BaHNEM KOMOMHATOPUKH.

I'eomerpuyeckass BeposATHOCTh. Ciy4ailHbli  BbIOOp TOYKM U3  (QUIYpHI
HAa IJIOCKOCTH, U3 OTPE3Ka U U3 AYI'M OKPYKHOCTH.

Ucnpitanne. Yenex um Heypada. Cepust UCnbITaHUM 10 nepBoro ycmnexa. Cepus
ucneiTannii bepaymm. BeposTHocTH cOOBITUI B cepuU UCTIBITaHUI bepHysun.

CnydailHass BenMYMHA M paclpeleieHue BeposSTHOCTEH. Maremarndeckoe
OXHJaHUe U aucrepcus. [Ipumepsl MaTeMaTHYECKOro OKMAAHUSA KaK TEOPETUYECKOTO
CPEIHETO 3HA4YCHUs BEIWYMHBI. MareMaTuyecKoe OXKHMIAHUE U JUCIEPCHUS CIy4alHOU
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHym.

[Tonsitue o 3akoHe OoIbINX YKcel. M3MepeHnne BEepoITHOCTEN C TOMOIIBIO YacTOT.
Ponb u 3HaueHue 3aKoHa OOJBIIUX YUCET B IPUPOIE U OOIIECTRE.
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INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUS MpPOrpamMMbl Y4eOHOTO Kypca K KOHILY
oOyudeHus B 7 Kiaacce.

Yurarb uHOpMaIMIO, MNpPEACTaBICHHYI0 B TabnMiax, Ha JguarpaMmmax,
MPE/ICTABIIATh JaHHBIE B BUJIE TAOJMI], CTPOUTH TUArpaMMbl (CTOJIOUKOBBIE (CTOIOUATHIE)
Y KpYrOBBIE) IT0 MAaCCUBaM 3HAa4YEHMIA.

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

Hcnonp30BaTh I ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKH: CPEIAHEE
apupMeTndyeckoe, MeAMaHa, HaudOoJbIIee U HAUMEHbIIIEE 3HAUEHUS, pa3Max.

HmeTs npeacTaBieHue O cilydyaliHOW U3MEHYMBOCTH Ha IPUMeEpax LEeH, PU3NUECKUX
BEJIMYMH, AHTPOINOMETPUYECKHUX JIaHHBIX, MUMETh IPEICTABICHHE O CTAaTUCTUYECKOU
YCTOUYHUBOCTH.

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBI y4eOHOrO Kypca K KOHILY
oOyuenus B 8 kiacce.

N3Bnekats u mpeoOpa3oBbiBaTh MH(POPMAIKIO, TIPECTABICHHYIO B BHUJIE TaOJUII,
JuarpaMm, rpaguKoB, IPEICTABIAThH JaHHBIE B BUJI€ TaOHII, TUarpaMm, rpaduKoB.

OnuceiBaTh TaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTENe: CpeAHUX 3HAUEHU
U Mep paccerBaHus (pa3Max, JUCIEPCUSl U CTAHIAPTHOE OTKIIOHEHHUE).

HaxonuTh 9acTOThl YMUCIOBBIX 3HAYEHUM M YacCTOThl COOBITHUH, B TOM YHCIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxoauTe BepoSITHOCTH Cly4yaWHBIX COOBITUHA B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OMBITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonbs3oBaTh rpaduveckue MOAEIU: JACPEeBO CIy4alHOTO 3KCIEPUMEHTa,
JyarpamMMsbl Dilepa, YuciaoBas mpsimas.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, MOJMHOXKECTBO, BBINOJIHATH OIEpalUU
HaJl MHOXKECTBaMM: OObEIMHEHHE, MTEPECCUCHUE, JOMOTHEHHE, MEPEUHUCIISATh FJIEMEHTHI
MHOJKECTB, IPUMEHSATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpaduyeckoe Mpe/CcTaBICHUEe MHOXECTB M CBsSI3€d MEXAy HUMU
JUISL OIIMCAaHMS MPOLIECCOB U SIBJICHWW, B TOM YHUCJE IPU PELICHUM 3a4ad U3 APYrux
Y4€OHBIX TPEAMETOB U KYPCOB.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTpPaMMBbl Y4eOHOTO Kypca K KOHILY
oOyudeHus B 9 kiacce.

N3Bnekats u mpeoOpazoBbiBaTh MHGOPMAIIMIO, MPEACTABICHHYIO B Pa3JIMYHBIX
WUCTOYHUKAX B BHJE TaONUIl, auarpaMm, TrpaduKoB, MPEICTaBISATH JaHHBIC B BUJIC
Ta0JINII, TUarpaMm, rpaduKoB.

94



denepanbHas pabovast mporpamMa | Matematrka. 5—9 kiaccel (0a30BbIif ypOBEHb)

Pemate 3amauM  OpraHM30BaHHBIM — NEpeOOpPOM  BapHaHTOB, a  TaKXke
C MCMOJIb30BAHUEM KOMOMHATOPHBIX MPABUI U METO/IOB.

Hcronp30BaTh ONMUCATENbHBIE XapAKTEPUCTUKU I MACCUBOB YHCIIOBBIX aHHBIX,
B TOM YUCJIE CPETHUE 3HAYCHUS U MEpBl paCCEUBAHUS.

Haxonuth 4acTOThl 3HAY€HUH M YacTOThl COOBITHS, B TOM YHCIE MOIb3YACh
pe3yJibTaTaMM MPOBEJAECHHBIX U3MEPEHUN U HAOIIOCHUH.

HaxoauTh BEpOATHOCTH CIIy4ailHbIX COOBITUI B U3YyYEHHBIX OMbITAX, B TOM YHCIIE
B ONBITAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU COOBITUSMH, B CEPHUSIX HCHBITaHHUI
JI0 TIEPBOI'0 yCIeXa, B CEPUSX UCIIBITAaHUN bepHymm.

HNmets nipesicraBieHre 0 Cy4aiHOW BEJIMYMHE U O PACTIPENCIICHUN BEPOATHOCTEM.

Nmers mpencrtaBieHHe O 3aKOHE OOJBIIMX 4YHCEN Kak O MPOSBICHHUH
3aKOHOMEpPHOCTU B CJIy4YallHOH H3MEHYMBOCTH M O DPOJM 3aKOHA OONBUIMX 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
[IpencraBineHne JaHHBIX 7 [IpencraBnenne JaHHBIX OcBauBaTh CrOCOOBI NPE/ICTABICHUS

B Tabnunax. [Ipaktuueckue
BBIYHCIICHUS 110 TAOJIMIHBIM
JTaHHBIM. V3BieueHue

Y MHTEpIIpeTaIus
TaOJIMYHBIX TAHHBIX.
[IpakTnueckas padbora
«Tabmuupby.

I'papuueckoe
MpeCTaBICHNUE JAaHHBIX

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

[IpakTrueckas pabora
«/InarpamMmbDy

CTaTUCTUYECKUX JTAHHBIX U YUCIOBBIX MACCHBOB
C MIOMOIIBIO TaOJHUII U AUATPAMM C UCTIOIb30BAHUEM
aKTyaJIbHBIX M BaKHBIX JAHHBIX (AeMorpaduyeckue
JaHHbIE, IPOU3BOJCTBO MPOMBIIIJICHHOM

U CEJIbCKOXO03HCTBEHHOM NMPOIYKIUH,
OOLIECTBEHHBIE U MPUPOIHBIC SBICHHUS).

H3yuyaTs MeTOnBI pabOThI C TAOTUYHBIMU

U rpa)uueCKUMU IPEICTABICHUSIMU JTAHHBIX

C IOMOUIBIO0 LIU(PPOBBIX PECYPCOB B XO/I€
MPAKTUIECKUX 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 CcTOHYMBOCTE METHAHBI.
[IpakTrueckas pabora
«CpenHue 3HaYCHUS.
HauOounbliee n HauMeHbIIIEE

3HAYEHUS YMCIOBOrO Habopa.

Pa3max

cpenHee apupmMeTHYecKoe, MearaHa.

OnuceIBaTh CTATUCTUYECKNE JAHHBIE C IOMOIIBIO
cpeaHero apu(MeTH4eckoro u MeauaHsbl.

Pemars 3agaumn.

H3y4yathb cBOMCTBA CPEIHUX, B TOM YUCIIE

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

OcBanBaTh NOHATHSA: HaUOOJIbIIIEE U HAUMEHbIIEE
3HAYEHHUsI YACIOBOIO MACCHUBA, pa3Max.

PemaTts 3aga4u Ha BEIOOp crioco0a ONMMCaHUS
JAHHBIX B COOTBETCTBUH C MPUPOAOU TAHHBIX

Y LETSIMH UCCIIETOBAaHUS

CnyyaiiHasi U'3BMEHYUBOCTD

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

OcBauBaTh MOHATHS: YACTOTA 3HAYEHUI B MacCUBE
JAHHBIX, TPYNIIUPOBKA JaHHBIX, TUCTOrpaMMa.
CTpouTh 1 aHATU3UPOBATH TMCTOTPAMMBI,
noAOMPATH NOAXOASIINN [Iar TPYNITUPOBKH.
OcBauBath rpaduyeckue npeAcTaBICHUs Pa3HbIX
BUJIOB CIIy4ailHON U3MEHYMBOCTH, B TOM YHCJIE

C MOMOILBIO LIU(PPOBBIX PECYPCOB, B XOAE
IIPAaKTHUYECKON pabOThI

Beenenne B Teopuro rpadoB

['pad, Bepimna, pedpo.
[IpencraBnenue 3aga4u

¢ nomortplo rpada. CreneHpb
(BJIGHTHOCTB) BEPIIIUHBI.
Yucno pebep u cymmapHas

OcBanBarthb NOHATHSA: Tpad, BepiuinHa rpada, pedpo
rpada, cTeneHb (BAJICHTHOCTh BEPIIUHBI), 1IETh

U ITUKJL.

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

u uuki. [lyte B rpade.
[IpencraBieHue 0 CBA3HOCTU
rpada. O6xox rpada
(2il1epoB MYTH).
IIpencrasnenue

00 OpUEHTHUPOBAHHBIX

rpadax

Pemarts 3a1a41 Ha TOMCK CYMMBI CTETICHEH BEPIIUH
rpada, Ha mouck 0o6xona rpada, Ha MOUCK MyTeH

B OPMEHTHUPOBAHHBIX Tpadax.

OcBauBaTh CrOCOOBI MPEICTABICHUS 33/1a4 U3 Kypca
anreOpbl, TEOMETPHUH, TEOPUH BEPOATHOCTEH, IPYTUX
PEIMETOB C TOMOUIBIO TPadoB (KapThl, CXEMBI,
AIEKTPUUECKHE 1ENH, PYHKIIMOHAIbHbBIE
COOTBETCTBHUS) Ha MTpUMEPAX

BeposiTHOCTh U yacToTa
CIIy4allHOTO COOBITHS

City4ailHbIil ONIBIT

U CITyJaitHOoe COOBITHE.
BeposiTHOCTB 1 YacToTa
coObITHs. Poib
MaJIOBEPOSITHBIX

Y TIPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC

u B obmectBe. MoHeTa

U UTpajbHas KOCTh B TCOPUHU
BEPOSITHOCTEM.
[IpakTuueckas padbora
«Yacrora BbINaICHUS OpIa»

OcBanBaTh NOHATHS: CITYYAUHBIN OIBIT

U CIIy4ailHOoe COOBITHE, MAIIOBEPOSITHOE

U IPAKTUYECKHU JOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUMMOCTb MAJIOBEPOATHBIX COOBITUI

B IIPUPOJIC U OOILIECTBE HA BAXKHBIX MPUMEpPAX
(aBapuu, HeCHACTHBIE CITy4au, 3allUTa NEPCOHATBHON
uH(popMaIuy, nepeaya JaHHbIX).

H3y4athb poib KIACCUYECKUX BEPOATHOCTHBIX
Mojenel (MOHeTa, urpajibHasi KOCTh) B TEOPUU
BEPOSITHOCTEM.

Hao0nroaaTs 1 M3y4aTh 4acTOTY COOBITHI B IPOCTHIX
SKCIIEPUMEHTAX, B TOM YHUCJIE C MOMOIIbIO IIU(POBBIX
PECYPCOB, B XO€ MPAKTUUECKON pabOThI

O06006meHueE,
CHCTeMaTH3aus 3HaHUU

[IpencraBneHne JaHHBIX.
OnucarenpHast CTAaTUCTHKA.
BeposiTHOCTB citydaiiHOTO
COOBITHS

IIoBTOPATH U3YyYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

PemiaTh 3a1a4m Ha NPE/ICTABICHUE U ONTMCAHUE
JTAHHBIX C MIOMOIIBIO N3YYEHHBIX XapaKTECPUCTHK.
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OO0cy:k1aTh NpUMepbI CIIYYalHBIX COOBITHIA,
MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4aitHBIX COOBITHH, UX POJIM B IPUPOJIC U KUZHH
YEJI0BEKa

OBILIEE KOJIMYECTBO
YACOB IIO I[TPOTPAMME

34
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8 KIIACC
HanmenoBanue paznena |KosmmuecTBo OcHOBHOE coepKaHue OCHOBHBIE BUJIBI IESITEIILHOCTH 00 y4arOInXCs
(Tembl) Kypca 4acoB
[loBTOpEHME Kypca 4 IIpencraBineHne JaHHBIX. IIoBTOPATH N3YYEHHOE U BHICTPAUBATH CUCTEMY

7 KJ1acca

OmmcarenpbHasg CTaTUCTHKA.
Crny4daitHasi U3MEHUYHUBOCTb.
CpenHue 4ynucioBoro Hadopa.
Cny4daitHble COOBITHS.
BeposiTHOCTH 1 4acTOTHI.
Knaccnueckne moaenu
TEOPUH BEPOSTHOCTEH:
MOHETa U UTpaJibHasi KOCTh

3HAHUMU.

Pemats 3a7a4u Ha IPEACTABICHUE U ONIMCAHUE
JAHHBIX C TIOMOLIBIO U3YYCHHBIX XaPAKTEPUCTHUK.
PemaTe 3aga4u Ha peACTaBICHUE IPYNIIMPOBAHHBIX
JAHHBIX U ONKMCAHME CIy4alHON U3MEHUYNBOCTH.
PemaTe 3aga4uu Ha onpeesieHue 4acTOThI
CIIy4ailiHBIX COOBITHI, 00CYXAEHUE MPUMEPOB
CIIy4ailHBIX COOBITHI, MaJOBEPOSITHBIX

Y TIPAKTUYECKU JOCTOBEPHBIX CIIYYailHBIX COOBITUH,
UX POJIM B IPUPOJE U )KU3HU YEIIOBEKA

OnucaTenbHas CTaTUCTHKA. 4 Otknonenus. Jlucnepcus OcBanBaTh NOHATHUSA: JUCIIEPCUS U CTAHIAPTHOE
PaccenBaHue TaHHBIX YHCJIOBOr0 Habopa. OTKJIOHEHHE, UCIIOJIb30BaTh 3TH XapaKTEePUCTUKHU
CranaapTHOE OTKIIOHEHUE JUTSL OTIMCAHUsI PACCEUBAHUS JJAHHBIX.
YHCJIOBOT0 Habopa. BouiaBurarh runore3bl 00 OTCYTCTBUM WJIM HATUYUH
JlnarpamMMBbl paccerBaHUs CBSI3H I10 IMarpaMMmaM pacCEUBaHUSI.
CrpouTh 1uarpaMMbl paCCEMBAHUS MO UMEIOIIAMCS
JAHHBIM, B TOM YHCJIE C TTIOMOIIBIO0 KOMITbIOTEpA
MHoxecTBa 4 MHO€ECTBO, TOAMHOXKECTBO. | OcBaMBATH MOHATHA: MHOXKECTBO, DJIEMEHT

Onepanuun

MHOXKECTBA, ITIOAMHOXKECTBO.

100



®enepanbHas pabouas mporpamMma | MatemaTnka. 5—9 kimaccel (0a30Bblid YPOBECHB)

HaJl MHOXKECTBAMH:
o0ObeAMHEHUE, IEpECEUCHHE,
JOTIOJTHEHHE.
CaoiicTBa onepanuii
HaJ MHOXXECTBAMH:
NepPEMECTUTENBHOE,
codeTarebHOe,
pacrpenenuTeNbHOE,
BKJTIOUCHUSI.
I'paduueckoe
MpECTaBICHNE
MHOKECTB

BpInoTHATH onepanuM HaJ MHOXKECTBAMMU:
o0ObeAMHEHUE, IEPECEUEHHE, T0NOTHEHHUE.
Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIIBHOE,
COUETATENIbHOE, PaCIPEACIUTENBHOE, BKIIFOUCHUSI.
Hcnonb3oBaTh rpaguueckoe npeacTaBicHue
MHOYKECTB MPU OMKUCAHUY PEATbHBIX ITPOLIECCOB

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

BeposATHOCTB CiIy4aliHOTO
COOBITHS

DyieMEeHTapHbIE COOBITHS.
Crny4daitHble COOBITHS.
biaronpusitcTByromue
AJIEMEHTapHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnbITHl C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMHU.
Crnyualinblil BIOOD.
[IpakTnueckas padbora
«OMBITHI

C PAaBHOBO3MOKHBIMH
AIIEMEHTApHBIMU
COOBITHUSMUY

OcBanBaTh NOHSATHS: DJIIEMEHTAapPHOE COOBITHE,
CllydaifHO€ COOBITHE KaK COBOKYITHOCTh
OJIarONpUATCTBYIOIINX AJIEMEHTAPHBIX COOBITHI,
PaBHOBO3MOXHBIE DJIEMEHTApHBIE COOBITHSI.
PemiaTe 3a1aum Ha BRIUMCIIEHUE BEPOATHOCTEN
COOBITUH 11O BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4aifHOr'O OIIBITA.

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

C MIOMOILBIO KOMITBIOTEPA.

IIpoBoaANTH U U3y4aTh ONBITHI

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

Brenenue B Teopuio rpados

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

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

B JiepeBe, 1uaMeTp JIepeBa.

HN3yuyaTrh CBOMCTBA JIEpPEBA: CYLIECTBOBAHUE BUCSYECH
BEPILUHBI, EAMHCTBEHHOCTb ITYTH MEXKIY ABYMSI
BEPILIMHAMH, CBSI3b MEXK/Iy YHUCIIOM BEPIUIUH U YUCIOM
peoep.

PemaTh 3a1a4u Ha MMOUCK U MTEPEUHCIICHUE TTYTEH

B JIEPEBE, ONPEIEICHUE YUCIIa BEPIIMH WK pedep

B JIepeBe, 00X0 OMHAPHOTO JIepeBa, B TOM YHCIIE

C IPUMCHCHUEM TIPAaBIJIa YMHOKCHHS

Crny4daitHpie COOBITHS

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

Y cii0BHast BEpOSITHOCTb.
HezaBucrumbie cOOBITHS.
[IpencraBnenue

OcBauBaTh NOHSITUS: B3aUMHO MTPOTUBOIIOJIOKHBIC
COOBITHS, OIIepaIlii HaJl COOBITHUSAMH, O0BEIUHCHHE
U TiepeceueHre coObITHH, Aruarpamma Ditepa
(Oiinepa—BenHa), COBMECTHbBIE 1 HECOBMECTHbBIE
COOBITHS.

N3yuyaTh TEOpeMBbl 0 BEPOSTHOCTH O0BETUHEHUS
ABYX COOBITHI ((POPMYJIBI CIOKEHUS BEPOSITHOCTEH ).
PemaTh 3a1a4u, B TOM 9HUCJIC TEKCTOBBIE 3a1a4H
Ha OTpeICIICHNE BEPOSTHOCTEH 0OBETUHECHUS U
nepecevyeHus COOBITUI C TOMOIIBIO YUCIOBOM
psIMOM, TuarpamMm Jisepa, GopMyIIbl CIOKEHUS
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CIIy4alHOI 0 dKCIIEPUMEHTA
B BUJIE Ji€peBa

BEPOSATHOCTEN.

OcBanBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEpPOSITHOCTEM, YCIIOBHAs! BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHS IEPEBO CIIYHAHOTO OIbITA.

N3yuarth cBoiicTBa (OnpeiesieHNs) HE3aBUCUMbBIX
COOBITH.

PemaTh 3aga4u Ha onpeeneHue U UCIIOJIb30BAHKE
HE3aBUCUMBIX COOBITUH.

PemaTh 3a1a4u Ha MOUCK BEPOSITHOCTEH, B TOM
YHUCJIE YCIIOBHBIX, C UCIIOJIb30BAaHUEM JEPEBA
CIIy4ailiHOT'O OIbITA

O06006m1eHuE,
cCHUCTeMaTH3aIus 3HaHUU

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

IHoBTOPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUH.

Pemarp 3a1aum Ha npeICTaBICHUE U ONMCAHUE
JIAHHBIX C MOMOIIBIO0 U3YYEHHBIX XapaKTEPUCTUK.
Pemartsb 3agauu ¢ npuMeHeHHEeM TpadoB.

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

C PaBHOBO3MOYXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH.
Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
O00BEIMHEHUS U NTepEeCeUEHUs COOBITUH, B TOM YHUCJIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUIECKUX
IIPEACTABICHUN U IEPEBA CIIy4allHOTO ONBITA.
Pemartpb 3a1a4um Ha IepedrciicHUE KOMOMHAITUN
(d4mcia mepecTaHOBOK, YMCIa COYSTAHUM ),
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Ha HaXO0XKJICHUE BEPOSITHOCTEN COOBITHI
C IPUMEHECHHEM KOMOMHATOPHKH, B TOM YHUCJIC
C UCTIOJIb30BaHUEM TpeyroibHuka [lackamns

OBILIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KITIACC
HaumenoBanue paznena |[KonnuectsBo OcCHOBHOE coepx)aHue OCHOBHBIE BUJIbI 1€ATEIBHOCTH 00yJarOUXCcs
(Tembl) Kypca 4acoB
[loBTOpEHUE Kypca 4 [IpencraBiieHre JaHHBIX. IHoBTOPATH H3y4YEHHOE U BHICTPAUBATH CHCTEMY

8 Kimacca

OmnucarenpHas CTAaTUCTHKA.

Omnepanyu HaJl COOBITUSIMH.

HezaBucumMocTtb COOBITHI

3HAHUU.

Pemarb 3aga4um Ha IpeACTaBICHUE U ONUCAHUE
JTAHHBIX.

Pemartsb 3agaum Ha HAX0XKJICHUE BEPOSITHOCTEN
O00BEIMHEHUS U MEPECEUEHUs COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BAHUEM I'paPUUECKUX
MPEACTABICHUN U JIEPEBA CIYy4ailHOTO OMBITA.
Pematsb 3a1a4uu Ha IepedrcicHUE KOMOMHAITUT
(uncna mepecTaHOBOK, YUCIIa COYETAHUM ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C IPUMEHEHHEM KOMOMHATOPUKH, B TOM YHUCJIC

C UCIOJIb30BaHUEM TpeyroibHuka [lackais

DJeMeHTbl KOMOWHATOPUKHU

IlepecTtanoBku. @akTopuall.

CoueraHus ¥ YUCIIO
coueTranuil. TpeyrosbHUK
[Tackans. [lpakTtuueckas
pabota «Brruncienue
BEPOATHOCTEN

C MCIIOJIb30BAHUEM

OcBauBaTh NOHSITUS: KOMOMHATOPHOE MTPABUIIO
YMHOKEHUS, YIOPSIOUYCHHAS TIapa, TPOiKa O0HEKTOB,
nepecTaHoBKa, (PaKTOpUAI YHUCIIa, COUETaHUE, YUCIIO
COYETAHUM, TpeyroJbHUK Ilackas.

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

Y COYETAHUU BJIEMEHTOB PA3JINYHBIX MHOXKECTB.
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KOMOWHATOPHBIX (PYHKIIUI
AJIEKTPOHHBIX TAOIUI»

PemiaTs 3a1aum Ha NPUMEHEHUE YHUCIIA COYCTAHUN

B anreOpe (COKpalieHHOe YMHOXKEHHE, ONHOM
HrroTona).

Pemath, npuMeHsis KOMOMHATOPUKY, 3a7a4H

Ha BBIYHCIICHUE BEPOSITHOCTEN, B TOM YHCJIE C TOMOIIIBIO
AIIEKTPOHHBIX TAOJIUII B XO/I€ MPAKTUUECKON PaOOTHI

['eomeTpuueckas
BEPOATHOCTh

I'eomeTpuueckas
BEpOSITHOCTh. CirydaiiHbIN
BBIOOP TOUKH U3 (HUTYPBI
Ha TUIOCKOCTH, U3 OTPE3Ka,
U3 IYyTH OKPY>KHOCTHU

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

B OIIBITax, IMPCACTABUMBIX KaK BI)I60p TOYCK

N3 MHOI'OYI'OJIbHHKA, Kpyra, OTpPC3Ka UK AYI'd
OKPYKHOCTH, YHUCJIOBOI'O IIPOMCIKYTKaA

HcnbiTanus bepuynnu

UcneiTanue. Ycnex

u Heyaada. Cepust
WCTBITAaHUN J10 TIEPBOTO
ycnexa. Mcnbertanus
bepnymu. BepostHocTn

COOBITUI B CEpUU UCTIBITAHUHN

bepnymu. [Ipaktuueckas
pabota «McnbiTanus
bepnymmm»

OcBauBaTh NOHATHSA: UCIIBITAHNE, YIIEMEHTAPHOE
COOBITHE B HICTIBITAHUU (YCTIEX U HEeya4a), Cepus
WCIIBITAHNUM, HACTYILJIEHNE MIEPBOr0 yCrexa
(Heynaumn), cepust ucnblTaHuidi bepHym.

Pemars 3a1aun Ha HAXOXKJAECHUE BEPOSITHOCTEN
COOBITUH B CEpUU UCHBITAHUI 10 IEPBOTO YCIEXa,
B TOM YHCJIE C MPUMEHEHUEM (HOPMYJIIbI CYyMMBbI
r€OMETPUYECKON TPOTPECCHH.

PemaTe 3aga4u Ha HAXO0XKJICHUE BEPOSTHOCTEN
AJIEMEHTAPHBIX COOBITUI B CEPUU MCIBITAHUN
bepHymum, Ha HAXOXKIAEHUE BEPOSATHOCTU
OIPEJIETICHHOI0 YNCJIA YCIIEXOB B CEPUU UCIIBITAHUIN
bepnyiu.

M3yuarth B X01€ NPpaKTHYECKO# padoThI,
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B TOM YHCJIE C IOMOILBIO LIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOATHOCTH B CEPUU UCIIBITAHUN
beprymnm

CnyualiHas BeTMYMHa

CnyuaiiHas BeTM4MHa

U pacnpeneiicHue
BEPOATHOCTEM.
MaremaTuyeckoe 0XXuaHue
Y TUCIIEPCUS CITyHYANHOU
BEeIUYUHBL. [Ipumepsl
MAaTeMaTU4YECKOr0 OXKUJIaHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYCHHUS
BEJINYMHBI.

[TonsaTue o 3aKkoHEe OOJIBIINX
yucen. 3mepenue
BEPOATHOCTEN C MOMOILIBIO
yacToT. [Ipumenenue 3akoHa
OOJIBIITUX YUCEI

OcBOUTH NOHATHUA: CITy4yaliHAsI BEJIMYNHA, 3HAUEHNE
CIIy4aiHOM BEJIMYUHBI, pPacIpeeIcHUE
BEPOATHOCTEM.

N3yuath u 00Cy:K1aTh IPUMEPHI JUCKPETHBIX

Y HEMPEPBIBHBIX CIy4allHBIX BETUYUH (POCT, BEC
YEJI0BEKa, YUCIECHHOCTh HACEIEHUS, IPYyTHE
W3MEHYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIETTbHBIX CITy4ailHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMHU OIBITAMU
(bpocanue MOHETBI, UTPATTLHON KOCTH, CO CIIy4ailHbIM
BBIOOPOM H T. I1.).

OcBanBaTh NOHATHS: MATEMATUUECKOE OXKUITAHHUE
CIIy4YallHOM BEJIMYMHBI KaK TEOPETUYECKOE CpeaHEe
3HAYCHUE, TUCIIEPCUS CIIYYANHOU BEIIMYUHBI KaK
aHAJIOT TUCIIEPCUH YHCIIOBOTO Habopa.

Pemiate 3a1a4M Ha BRIYMCIEHUE MATEMATUUECKOT O
0KUJIAHUS Y TUCTIEPCUU JTUCKPETHOM CIIYYalHOU
BEJIMYMHBI 110 33JJaHHOMY PACIIPENEIICHUIO, B TOM
YHUCJIIE 33724, CBSI3aHHBIX CO CTPAXOBAHUEM

U JIOTEPESIMU.

3HAKOMHUTBHCH C MATEMATUYECKUM OKUJIAHUEM

Y JUCIIEpCUEN HEKOTOPBIX PaCIpeeIeHUui, B TOM
YUCJIE PACTIPEAEIIEHUS CIIy4allHON BEIMYUHBI «9UCIIO
YCIIEXOB» B CEPUU UCHIbITAaHUM bepHyIuu.
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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 BEPOSTHOCTH.

Pemrarb 3a1aum Ha U3MEPEHUE BEPOSITHOCTEN

C IOMOUIBIO YACTOT.

O06cyxaaTh POJib 3aKOHA OOJIBIITUX YUCE

B 000CHOBaHUU YaCTOTHOTO METO]Ia U3MEPEHHUSI
BEPOSATHOCTEN.

OO0cy:k1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSIBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B U3MEHUYMBBIX
ABJICHUSX, POJIb 3aKOHA OOJIBIIMX YHCET B IIPUPOIE
Y B KU3HH Y€JIOBEKa

O0600111eHNE, KOHTPOJIb 10 IIpencrasieHne 1aHHBIX. IIoBTOPATHL U3y4EHHOE U BBICTPAMBATH CUCTEMY
OnucarenpHas CTaTUCTHKA. 3HAHUMU.
BeposTHOCTB ciiydaitHOTO Pewmiats 3a7aum Ha npeICTaBICHUE U ONTUCAHUE
COOBITHS. DJIEMEHTHI JAHHBIX.
komOuHaTopuku. Cinydaitisle | PemaTh 3aga4ym Ha HAXO0XKJIEHUE BEPOSTHOCTEN
BEJIMYMHBI U PACIPEICTICHUS COOBITHI1, B TOM YHUCJIE B OIbITaxX
C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU,
BEPOATHOCTEN OOBEAMHEHUS U TIEpeceUeHUs
COOBITUH, BBIYUCIIATH BEPOSATHOCTU B OIbBITAX
C CEpUSMH CIYYaAHBIX UCIIBITAHUM
OBILIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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NEPEYEHD (KOJU®PUKATOP) PACIIPEJEJEHHBIX 1O KJTACCAM
IMPOBEPSIEMbIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJLHOM MPOT'PAMMBI OCHOBHOI'O
OBIIETO OBPA3BOBAHUS 1 DJIEMEHTOB COJIEPKAHUS

MO MATEMATHUKE

B denepanbHBIX M pEerHOHAIBHBIX IPOIEAypax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOP) pacHpeeSCHHBIX MO KjaccaM MPOBEPSEMbIX
TpeOOBaHMIA K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIbLHON IPOrpPaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHUs U 2JIEMEHTOB COJIEP)KaHUs 110 MaTeMaTHKeE.

S KUIIACC

IIpoBepsiemble TPeOOBaHUSA K Pe3yJibTATAM OCBOEHHMS OCHOBHOH 00pa30BaTeIbHOI
MPOrpamMMbl

Kon [IpoBepsieMble TPeIMETHBIE PE3YJILTATHI OCBOCHUS OCHOBHOM
MIPOBEPSIEMOI0 o0pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHMUs
pe3yabTara

1 Uucna v BEIYUCIICHUS
11 [TonumaTe W MOpPaBWIBHO YHNOTPEOISATh TEPMHHBI, CBS3aHHBIE
' C HaTypaJIbHbIMU YK CIIaMU, OOBIKHOBEHHBIMHU H AECATUYHBIMH JPOOSIMU
12 CpaBHMBaTh W YNOPSAOYMBATH HATypaJbHBIE YHCIIA, CPaBHUBATH

B MIPOCTEUIINX CJIydasix OOBIKHOBEHHBIE APOOH, JECATUUHbBIC TpOOU

COOTHOCUTH TOYKY HA KOOPAMHATHOM (YUCIOBOM) MNpAMOU
1.3 C COOTBETCTBYIOIIUM €M YKMCIIOM U M300pa)kaTh HATypaJbHbIC YHUCIIA
TOYKaMH Ha KOOPJIUHATHOU (YHUCIIOBOM) MPSIMOI

BoimonHsaTh apI/I(I)MeTI/I‘I€CKI/I€ ,I[CI>’ICTBH}I C HATypaJIbHbIMU YUCJIAMH,

1.4 .
C OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUIITUX CIydasiX
1.5 BrImonHATs NpOBEpPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN
1.6 OKpyIJIATh HaTypaJIbHBIE YHCIIA
2 Pemenne TekcToBBIX 3a1a4
71 Pemarpb TekcTOBBIE 331a4K apUPMETUUECKHUM CIIOCOOOM U C TIOMOILIBIO
' OpPraHM30BaHHOI 0 KOHEYHOTO repedopa BceX BO3MOXKHBIX BAPUAHTOB
Pemare  3amaum, copepkampe — 3aBUCHMOCTH,  CBSI3BIBAIOIIME
2.2 BEJIMUYMHBL. CKOPOCTb, BpPEMS, pPACCTOSHUE, LIE€HA, KOJIUYECTBO,

CTOUMOCTB
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2.3

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

2.4

[Tonp30BaTbCs OCHOBHBIMM EOMHULAMHU W3MEPEHUS: LIEHBI, MacCChl,
pacCTOsIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTb OJHU €IUHULIBI
BEJIMYMHBI YEPE3 APYTUEC

2.5

N3Bnekars, aHAJIM3UPOBATH, OIICHUBATh uHdopmaIuio,
MpEICTaBICHHYI0O B  Ta0iuile, Ha CTOJI04YaTO  Jauarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIC JaHHBIC, UCIIONB30BaTh JaHHBIC
IIPH PEIICHUM 337129

Harnsnnasa reomerpus

3.1

[lons30BaTeCs TEOMETPUYECKMMM TOHSATUSAMH: TOYKA, MHpsAMasd,
OTPE30K, JIyY, YrOJI, MHOTOYT OJIbHUK, OKPY’KHOCTb, KPYT'

3.2

[IpuBoauTh mMpHUMEpPHl OOBEKTOB OKPYXKAIOIIET0 MHUpPA, HMEIOIIUX
(dopMy U3YUEHHBIX TEOMETPUUECKUX PUTYD

3.3

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C yrJaMU: BepUIMHA
CTOPOHA; C MHOTOYI'OJIbHUKAMH: yrojl, BEPIIHHA, CTOPOHA, JTUArOHaJb;
C OKPY>KHOCTBIO: PaInyC, TUAMETP, LEHTP

34

N300paxxath U3ydyeHHbIe reOMETpUUeCcKre (GUTYpbl Ha HEITMHOBAHHOM
U KJIETYaTOM OyMare ¢ MOMOIIbIO HUPKYIIS U TUHEHKH

3.5

Haxomute mIMHBI  OTPE3KOB  HENOCPEACTBEHHBIM  HU3MEPEHHUEM
C HOMOILBIO JIMHENKHU, CTPOUTH OTPE3KH 3aJaHHOM UIMHBI, CTPOUTH
OKPYKHOCTb 33JJaHHOI'0 pajanyca

3.6

Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MMPSIMOYIOJIbHUKA, KBaJapaTa
JUISL KX TIOCTPOEHUS], BBIYMCIICHUS TUIOIAAN U TIEPUMETPA

3.7

BobruncnsaTe nepuMeTp U IIoaap KBaapaTa, IpsMOYyrolbHHUKA, QUTyp,
COCTaBJCHHBIX U3 MPSIMOYIrOJBHUKOB, B TOM uucie ¢uryp,
n300pakeHHBIX Ha KJIeT4aTon Oymare

3.8

ITonp30BaThcsl OCHOBHBIMH MCTPUYCCKUMHU CAWHHULIAMU HN3MCPCHUA
JJIMHBI, IJIOIIA/IN,; BhIpAXXKaThb OAHU CAWMHHIIBI BEIMYHWHBI YCPE3 APYIruc

3.9

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

3.10

Boruucnare  o0beM  ky0a, mapajienenurena o  3aJaHHbIM
U3MEPEHUSIM, MOJIb30BATHCS EAUHULIAMU U3MEPEHHS 00beMa

3.11

Pemartn Hec0KHBIE 3aJa49 Ha UBMCPCHHUC I'COMCTPHUYCCKUX BCINYHUH
B IPAKTUYCCKUX CUTyalluAX
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HpOB €pAEMBIC IJIEMECHTBI COACPKAHNNA

Kon

[IpoBepsieMblli JIEMEHT COAEP KAHUS

1

HarypanbHbie uncna v HyJb

1.1

Harypansnoe uucino. Pan narypanpHbix uucen. Yucmo 0. M3o0paxenue
HaTypaJbHbIX YUCENI TOUKAMU Ha KOOPAUHATHOM (YMCIOBOM) NpAMOi

1.2

[TosuunonHass cucrema cuucieHusd. Pumckas Hymepanus. JlecaruyHas
CHUCTEMA CUHCIICHUA

1.3

CpaBHEeHUE HATypaJIbHBIX YHCEN, CPABHEHHE HATYPAJbHBIX YHCEI C HYJEM.
OxkpyriieHne HaTypaJIbHbIX YUCEN

1.4

CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE U JIeJICHWE HaTypajbHbIX YHCEIL
CBOMCTBO HYJISI IIPU CIOXKEHUHU, CBOMCTBA HYJISL M €AMHULBI TPH YMHOXKEHUU.
[lepeMecTuTeibHOE U COYETATEIHLHOE CBOMCTBAa (3aKOHBI) CIIOKEHUSA
Y YMHOXKEHUSI, paCpeieINTEIbHOE CBOMCTBO (3aKOH) YMHOXKECHUS

1.5

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

1.6

Jemutenmn W KpaTHble 4YHUCHA, pa3ioKeHWE Ha MHOXUTeId. [Ipocteie
Y cocTaBHbIe unca. [Ipu3naku genmumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octatkom

1.7

CreneHb ¢ HaTypajdbHBIM IIOKA3aTEJeM. 3aluCh YHUCIA B BUAE CYMMBbI
Pa3psAIHBIX CIaraeMbIX

1.8

Uucnosoe BeIpakeHHe. BpluncieHne 3HAYEHUM YHCIIOBBIX BBIPAKCHUM,
MOPSAJIOK BBIMOJIHEHUS JeUCTBUU. Fcmonmb30BaHWE TPU  BBIYUCICHUAX
MEPEMECTUTEIIBHOTO M COYETaTEIbHOTO CBOMCTB (3aKOHOB) CJOKEHUS
Y YMHOEHHUS, pACTIPEACIUTEILHOTO CBOMCTBA YMHOXKEHHUS

Hpobu

2.1

[IpencraBienne o apoOM Kak cmocoOe 3amuch YacTH  BEJIUYWHEL.
OObikHOBEHHBIE IpoOu. [IpaBuibHBIE U HEMPaBUIIbHBIE JpoOU. CMelanHas
JIpoOb, MPEACTAaBICHUE CMEIIAHHOW poOU B BUJIE HENPABUIHLHOM JIpOOH
Y BBIJICTICHUE 11€JI0M YacTH 4yucia U3 HempaBuiIbHOU apodu. M3obpaxeHue
JpoOeit TOuKaMH Ha YMCIIOBOM MPSMOM

2.2

OcHoBHOe cBolicTBO ApoOu. Cokpamenue apoOei. I[lpuBenenue apodu
K HOBOMY 3HameHarento. CpaBHEHHE ApooOeit

2.3

CrnoxeHue U BeIYUTaHUE ApoOeid. Y MHOKEHHE U JieNIeHne ApoOeid, B3BaUMHO-
oOpaTtHbIe 1poou. HaxoxkieHne 9acTu 1e10ro | IIeJI0r0 M0 €0 YacTH

2.4

Hecaruunas 3anuch ApooOeit. [IpencrapieHue AecaTUYHOM ApoOU B BHJIE
OOBIKHOBEHHOU. M300paskeHne AeCATUIHBIX Ipo0el TOYKaMH Ha YHCIOBOU
npsimoil. CpaBHEHHUE NECATUUHBIX IpOOei
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2.5

ApudmMernueckre JEUCTBUS C JECATUYHBIMH JpoOsmu. OKpyrieHue
JECSTUYHBIX ApoOeit

Pemenue TeKCTOBBIX 3aaad

3.1

Pelenue TeKCTOBBIX 3a/1a4 apu(PMETUYECKUM CIIOCOOOM

3.2

Pemenue nornueckux 3agad. Pemenue 3anay nepedbopoM BceX BO3MOXKHBIX
BapuaHTOB. Vcnoab30BaHKe MPU pENICHUH 3a/1a4 TabJIUI U CXEM

3.3

Pemenne 3amau, colepKamnx 3aBUCUMOCTH, CBS3BIBAIOIINAE BEIUYUHBI:
CKOpPOCTb, BpEMs, PacCTOSHHUE, L[EHY, KOJUYECTBO, CTOMMOCTb. EIMHUILIBI
M3MEPEHUS: Macchl, 00beMa, IICHbI, PaCCTOSHHS, BpeMEHH, CKOPOCcTH. CBSA3b
MEXIY €AMHULIAMUA U3MEPEHUS KaXK0M BETUYNHBI

34

Pemenne oCHOBHBIX 3a71a4 Ha IpOOH

3.5

HpGI{CTaBHeHI/IC JAaHHBIX B BUJC Ta6J'II/II_I, CTOJI0YATHIX AuarpaMmm

HaFJ'IHI[HaSI rcoMCTpUAa

4.1

Harnsansle npexacraBineHuss o (urypax Ha IJIOCKOCTH: TOYKa, IpsiMas,
OTpE30K, JIy4, Yroj, JIOMaHas, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPyI. YTOIL
[IpsAMOM, OCTpPBIN, TYHIOW U Pa3BEPHYTHIM YIJIbI

4.2

JnuHa oTpe3ka, METpUYECKUE €ANHULIBI JUIMHBL. J[JTMHA TOMaHOH!, IEPUMETP
MHOTOyrojiibHukKa. M3MepeHne M TOCTPOEHHWE YIJIOB C  IOMOIIbIO
TpaHCIIOpPTHpa

4.3

Harnsanele npencraBieHus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJPAT, TPEYTOJLHUK; O PaBEHCTBE (PUTyp

4.4

N3o0paxkenue ¢uryp, B TOM 4yucie Ha kjeTdatol Oymare. Iloctpoenue
KOHGUTYpauuid H3 4YacTel NpsAMOH, OKPYXKHOCTM Ha HEJIMHOBAHHOU
u kieryatoi Oymare. Hcnonb3oBaHHME CBOMCTB CTOPOH U YIJIOB
MPSAMOYTOJIbHUKA, KBaJpaTa

4.5

[Inomane  OpAMOYroJbHUKA W MHOTOYTOJBHUKOB,  COCTABJICHHBIX
U3 TPSIMOYTOJIBHUKOB, B TOM uucie (GUryp, u300pakeHHbIX Ha KJIET4ATON
Oymare. EnquHAIIBI n3MepeHns TI0Maau

4.6

Harnsgaele  mpeacraBieHus O  TPOCTPAHCTBEHHBIX durypax:
NPSIMOYTOJIBHBIA Mapajviesienunea, Ky0, MHOrorpaHHuku. HM3oOpaxkenue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BepTku Kyba W mapajuienenurnena.
Coznanue mMojeneil MHOrOrpaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIACTHIIMHA
U APYTUX MaTepHUaJIOB)

4.7

O0BbeM MpSAMOYTOJLHOIO Mapajuienenunena, Kyoa. EAMHULBI u3MepeHus
o0beMa
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6 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
NporpamMMabl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 0011IeT0 00pa3oBaHUs
pe3yibTara
1 Yucna 1 BBIYUCIECHUS
3HaTh U TOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUIAMU YU CEIT
1.1 ¥ CIIoco0aMu UX 3aIUCH, IEPEXOIUTH (€CIIM 3TO BO3MOXKHO) OT OJHOU
(dbopMBbI 3amucy Yucia K Apyrou
12 CpaBHUBaTh W YHOPSAOYMBATH IIE€NIbIE YWCTA, OOBIKHOBEHHBIC
' U JIECATUYHbBIC JPOOU, CPABHUBAThH YKCIIA OJTHOTO U Pa3HBIX 3HAKOB
BeimonHsATh, coyeTras  YCTHbIE W NHUCBMEHHBIE  IPUEMBI,
13 apupMETHIECKHE JEUCTBUS C HATypaJbHBIMU W IEJIBIMH YHUCIAMH,
' OOBIKHOBEHHBIMU M JICCITUYHBIMU JIPOOSIMHU, TOJOXKUTEILHBIMU
U OTpUIIATEIIbHBIMU YUCIaMU
Brruncnars 3HaU€HUS! YUCIOBBIX BBIPAKEHUMN, BBIMOIHATh MPUKUAKY
14 U OILICHKY pe3yJibTaTa BBIYMCICHUN, BBITIOJHIATL PeoOpa3oBaHuUs
' YUCJIOBBIX BBIPAKEHUH Ha OCHOBE CBOWCTB apu(pMETUUECKUX
JIEUCTBUI
15 OkpyryiiTh ~ LI€JIbIE  YWClla U JCCATUYHBIE JpoOH, HAaXOIUTh
' NpUOIMKEHUS YUCE
COOTHOCUTH TOYKY Ha KOOPIMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €M1
1.6 YUCJIOM W M300pakaTh YMClIa TOYKAMU Ha KOOPAMHATHOM MPSMOM,
HaXOJAUTh MOAYJIb YHCIIA
17 COOTHOCUTH TOYKY B TPSAMOYrOJIbHOM CHUCTEME KOOpJAHMHAT
' C KOOpAMHATAMU 3TOU TOUKHU
18 OkpyrnTh 1eJIble 4YHucla U JCCATUYHBIC JApOOH, HAXOAHUTh
' IPUOITUKEHUS YUCEI
2 YucnoBbie U OyKBEHHbBIE BBIPAKEHUS
[Tonumars 1 ynoTpeOJiaTh TEPMUHBI, CBI3aHHBIC C 3alIUChIO CTEIICHU
2.1 Yyyciaa, HAXOAWTh KBaApaT M KyO 4YHCIA, BBIUMCIATH 3HAYCHUS
YHUCJIOBBIX BBIPAXKEHUMN, COACPIKAIIMNX CTEIICHU
29 [Tonb30BaThCsl MPU3HAKAMHU JIETUMOCTHU, PACKJIAbIBATh HATYPAIbHbIE

YHcCJia Ha IMPOCTBIC MHOKUTCIIN
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2.3

ITonp30BaThCs MaCHITa6OM, COCTABJIATH IMPOIIOPIUHU U OTHOIICHUA

2.4

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

2.5

HaxonuThk HEN3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemmenne TEKCTOBBIX 3a1a4

3.1

Pemmate MHOTOIIIarOBBIE TEKCTOBBIC 33/1a4M apUPMETHUECKIM CITOCOOOM

3.2

Pemarsn 3aa4, CBA3AHHBIC C OTHOIICHUCM, ITPOIIOPHHOHAJIBHOCTBIO
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:A
apH(i)MeTI/ILIGCKI/Ie I[GﬁCTBPI)I, OLCHKY, IIPUKHUAKY; II0JIb30BATHCA
CANMHUIAMHA U3MCPCHUA COOTBCTCTBYIOIIUX BCINYNH

34

CocTaBniaTh 6YKBGHHI>I€ BBIPAKCHHUA 110 YCIIOBHUIO 3a1a49U

3.5

W3Bnexkars  umHoOpManuio, MpPEeACTaBICHHYIO B  TaOJuUIax,
HA  JUHEHHOW, CTOjNOYaToOil  WIM  KPYroBOM  JMarpaMMax,
VHTEPNPETUPOBATH MPEACTABICHHBIC JaHHBIE, UCIIOIb30BaTh TAHHBIC
IIPY PELICHHUH 3a/1a4

3.6

[IpencraBmare wWHPOPMANKMIO ¢ TIOMOIIBIO TaONMIl, JIMHCHHOMN
U CTONOYATOMN ararpamm

HaI‘JI}I,Z[HaH reoMeTpus

4.1

[IpuBoauTh mnpuMEpsl OOBEKTOB OKPYKAIOUIETO MHUpPA, HMEIOLIUX
(GbopMy HM3y4EHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U CHUMMETPUYHBIX (PUTyp

4.2

N300paxkaTh C MOMOIIBIO IUPKYJS, JIMHEWKH, TPaHCHIOPTUPA
HAa HEJIMHOBAHHOM M KJIET4aToil OymMare u3y4YeHHbIC TIUIOCKUE
reoMeTpudeckue GUrypsl 1 KOHGUTypaIuu, CHAMMETPUYHBIE (PUTYPBI

4.3

[Tonb3oBaThCsl TEOMETPUUECKUMU TOHSATUSMH: PABEHCTBO (QUryp,
CUMMETpHUSI; UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETPHEN: OCb CUMMETPHUH, LIEHTP CUMMETPUU

4.4

Haxonutes BeMUMHBI YIJI0B U3MEPEHUEM C ITIOMOLIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOW BEJIMYMHBI, IIOJIb30BAaTHCS IMPU PELICHUU
3a7a4 TPajlyCHOM MEpPOU YTJIOB, paClO3HABATH HA YEPTEKAX OCTPBIH,
IIPSIMOM, PA3BEPHYTHIN U TYIIOH YIJIBI
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4.5

Bpruuciare IIMHY  JIOMaHOM,  IIEPUMETP  MHOI'OYI'OJIbHHUKA,
IIOJIB30BAaThCS  €AVMHULIAMM H3MEpPEHUs JUIMHBI, BBIPAXKATh OJHU
€AMHULIBI U3MEPEHUS JUIMHBI Uepe3 Ipyrue

4.6

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

4.7

Boruucnate minomans Guryp, COCTaBiIEHHBIX W3 MPSIMOYTOJbHUKOB,
UCIOJIb30BaTh pa30MEeHUe Ha MPSAMOYTOJIbHUKH, Ha paBHbIE (UTYPHI,
JNOCTpauBaHUE JO MNPSIMOYTrOJbHUKA, TIOJb30BaThCI OCHOBHBIMH
eIMHUIIAMU U3MEpPEHHUs IUIOIIa[M, BbIpAXaTb OJHHU E€AUHMIIBI
U3MEPEHMUsI IO Yepe3 ApyTrue

4.8

PacniosHaBaTh Ha MOJENAX U H300pPAKEHUSIX MHpPaAMHIy, KOHYC,
IIMHAP, HMCIOJB30BaTh TEPMUHOJOTHIO: BEpIIMHA, peOpo, I'paHb,
OCHOBaHHMeE, pa3BepTKa

4.9

N306paxkats Ha KieT4aToN Oymare mMpsiMOYTOJIbHBIN NapalijiesIenune/]

4.10

Boruucnsate o0beM  IpsSMOYTOJBHOTO —Mapajulienenurnena, Kyoa,
M0JIb30BaThCSl OCHOBHBIMU €IMHUIIAMU U3MEPEHUST 00beMa

4.11

Pemars HecnoxHEBIC 3a/la4i Ha HAXO0XIACHUC TI'COMCTPUYCCKUX
BCJIIMYMH B IIPAKTUUCCKUX CUTyallUAX

IIpoBepsiemble 3jIeMEHTbI CONEPKAHMS

Kon [IpoBepsieMBbIl SIIEMEHT COAEPKAHUS
1 HatypanbHeie uncia
ApudmMernueckre NEeUCTBUSI C MHOTO3HAYHBIMH HATYpajJbHBIMU YHCIIAMHU.
11 YucnaoBble BBIpXKEHUS, MOPAJOK JCHCTBUI, HCHOIb30BaHUE CKOOOK.
' Hcnonp30BaHuE IPU BBIYMCICHUSAX TEPEMECTUTEILHOTO U COYETATEIBLHOIO
CBOWCTB CJIOXKEHUS] U YMHOYKEHUS, PACIIPEICIUTEIBHOIO CBOMCTBA YMHOXKEHHUS
1.2 OkpyriieHHe HaTypaJIbHbIX YUCEI
13 Jlenutenu u KpaTHBIC YKCIIa, HAUOOJIBITNN OOIINN IETUTENh 1 HAUMEHBIIee
' ob1iee KkpaTHOE. J{eIMMOCTh CyMMBI M IPOU3BEIECHUS
1.4 JleneHue ¢ ocTaTkoM
2 Hpobu
)1 OObIKHOBEHHAs! JpOoOb, OCHOBHOE CBOMCTBO ApOOM, COKpalleHue Ipodeit.
' CpaBHeHUE U ynopsA0YMBaHUE TpoOei
59 Pemenue 3a1a4 Ha HaXOXAEHUE YaCTH OT LEJIOr0 M LEJIOro MO €ro 4acTu.
' JpoOHOE YnCiI0 KaK pe3ybTaT ACICHHUS
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2.3

[IpencraBnenue aecATUYHONM JpoOu B BUAE OOBIKHOBEHHOH Opolu
Y BO3MOKHOCTb MPEACTABICHHS OOBIKHOBEHHOMN Apo0U B BUJIE AECATUUHON

2.4

Jlecsatuunble ApoOM W MeETpUYEcKas cUcTeMa Mep. ApudMeTHdecKue
JCHCTBHUSI M YUCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH M JI€CATUYHBIMU
Ipo0siMu

2.5

OtHomenue. JleneHue B JaHHOM OTHOIIEHMH. MacmTal, Nponopuus.
ITprMmeHeHnune mponopLUui Npy peleHU  3a1a4

2.6

[Tousitue mpouieHTa. BpruucieHne NpoueHTa OT BEJIMYMHBI U BEITUYUHBI
0 €€ MPOIICHTY. BripaxkeHne MporeHTOB JeCATUUHBIMU Ipo0siMu. Perienne
3a/1a4 Ha MPOUECHTHI. BhIpaxkeHre OTHOLICHUSI BEJIMYUH B ITPOLIEHTAX

[TonoxuteabHbIC U OTPpUIATCIBbHBIC YUCJIa

3.1

[lonoxxkutenbHble U OTpULIaTeNbHbIe uyKcha. Llensie ynciaa. Moaynp uucna,
reoMeTpUYecKass HMHTEpIpeTanus MOAyJs uyucna. M3o0paxeHue ywucen
Ha KOOpAMHATHOM npsiMoi. YuciaoBbie mpoMexKyTkU. CpaBHEHHE YHCeN

3.2

ApI/I(l)MeTI/I‘-IGCKI/Ie I[CﬁCTBHiI C IIOJOXHUTCIIBHBIMHU H OTPHULATCIbHBIMHA
qucCjiaMHu

3.3

[IpsamoyronpHas cucTeMa KOOpJAWHAT Ha IIOCKOCTH. KoopauHaThl TOUKH
Ha TIUIOCKOCTH, aOcuucca W opauHara. IlocTtpoenwe Todek U uryp
HAa KOOPAWHATHOW TIJIOCKOCTH

ByKkBeHHBIE BBIpaXKEHUS

4.1

[Ipumenenue OykB  JJii  3alMCHM  MaTE€MaTUYECKUX  BBIPAXKEHUM
u mnpemioxeHudt. CpoiicTBa apudmeTndeckux JeicTBUA. bykBeHHBIE
BBIPAKECHUS U YUCIIOBBIE OJCTAHOBKH. byKBEHHbBIE PABEHCTBA, HAXOXKICHUE
HEHU3BECTHOI'O KOMITOHEHTA

4.2

dopmyiiel, GOpMyITBI IEpUMETpa M TUIOLIAIN MPSIMOYrOJIbHHUKA, KBAJpaTa,
o0BbeMa mapajieNienurena u Kyoa

Pemenue TeKCTOBBIX 3aaa4d

5.1

Pemenune TeKCTOBBIX 3aaa4d apI/I(i)MeTI/I‘-IGCKI/IM CITOCOOOM

5.2

Pemenue nornyeckux 3agad. Pemenue 3amay nepedbopoM BceX BO3MOXKHBIX
BapUaHTOB

53

Pemenue 3aga4, COACPIKAIIUX 3aBHUCHMOCTH, CBA3BIBAIOIIHNX BCIIMYMHBI:
CKOpPOCTb, BpCM:, pacCToAHUC, ocHa, KOJINYCCTBO, CTOUMOCTB,
IMPOU3BOANTCIIbHOCTL, BPEMSI, 00BeEM pa60T51. EI[I/IHI/II_[BI HU3MCPCHUA: MACCHI,
CTONMMOCTH, PACCTOAHHUA, BPECMCHH, CKOPOCTH. CBs3b MCKIY CAWMHHUIIAMU
HU3MCPCHUA Ka)KﬂOfI 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 pesynbrata. CocTaBieHHe OYKBEHHBIX
' BBIP@KEHUN I10 YCIIOBUIO 3a/1a4U.
56 [IpencraBneHue NaHHBIX C MOMOIIbIO Tabiuu U Auarpamm. CronOuaTsie
' auarpaMMbl. YTeHHEe KpyroBbIX AUarpaMm
6 Harnsnnas reomerpus
6.1 Touka, mnpsamas, OTpPe3OK, Jyd4, yroa, JOMaHas, MHOIOYrOJIbHUK,
' YETBIPEX YT OJIbHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT
6.0 B3auMHOe pacnoJiokeHHe JBYX MpPSMBIX Ha IUIOCKOCTH, MHapajuiesIbHbIE
' npsIMble, TEPICHAUKYISIPHBIE MPSIMBbIE
6.3 W3MepeHne pacCTOSHUN: MEXAY JIBYMsS TOYKaMH, OT TOYKH 1O HPSAMOU,
' JUIMHA MapuIpyTa Ha KBaJpaTHOU CETKe
6.4 | MI3MepeHune 1 MOCTPOEHUE YIJIOB € MMOMOILBIO TPAHCIIOPTHPA
6.5 Bunbl TpeyroibHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIN, TYNOYIOJbHBIM,
paBHOOEIPEHHBII, pABHOCTOPOHHUI
6.6 YerbipexyroinbHukK. IIpAMOyroabHUK, KBaapar: HCIOJIB30BAHHE CBOMCTB
' CTOPOH, YIJIOB, IMaroHajieu
N300paxkenne reoMeTrpudeckux (GUryp Ha HEJIMHOBaHHOW Oymare
6.7 C HCHOJb30BAaHWEM LHUPKYJS, JIMHEWKH, YrOJIbHUKA, TPAaHCIOPTHPA.
[TocTpoenus Ha KieTyaTol Oymare
6.8 | [lepumeTp MHOTOYTrOJIbHUKA
[Tonarue mmomaaun  GUIypsl, E€OUHUIBI  HU3MEPEHUS  IUIOLIAAM.
6.9 | IlpubnmxeHHoe u3MepeHue mioumanu Guryp, B TOM 4KCII€ Ha KBaJIpaTHOM
CEeTKE
6.10 | ITpuOnmxeHHOE U3MEPEHUE JUIMHBI OKPYKHOCTH, TUIOIIAIA Kpyra
6.11 Cummerpus:  LeHTpasibHas, oceBasi U  3epkaibHasd. [loctpoeHue
' CUMMETPUIHBIX PUTYP
Harnsansie IIPEICTABIICHUS 0 IPOCTPaHCTBEHHBIX ¢durypax:
napajjenenumnes, Kyo, npusma, nupamuaa, KOHyC, UWIUHAP, Wap U cdepa.
6.12 N300paxkenne  mpocTpaHCTBEeHHbIX  (uryp.  I[lpumepbl  pa3BepTok
' MHOIOTPAaHHUKOB,  UWJIMHApa U  KoHyca. Co3gmaHue — Mopenei
MPOCTPAHCTBEHHBIX (DUTyp (M3 Oymaru, MpoBOJIOKH, MIIACTUIIMHA U IPYTUX
MaTepHaioB)
6.13 [Tonsate obobema, eAMHUIBI U3MepeHus oobema. OObEeM MPSIMOYTOJIBLHOTO

napajenenumesna, kyoa
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7 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 0011IeT0 00pa3oBaHUs
pe3yabTara
1 Yucna 1 BBIYUCIECHUS
11 BpinmonHsATh, codeTrass  yCTHbIE U IUCBMEHHBIE  IPUEMBI,
' apuMeTHIeCKre JEHCTBUS C PAIIMOHATLHBIMHU YHCIIAMU
Haxomute  3HaueHHMsT  YHCIOBBIX  BBIPAKEHUW,  IPUMEHSTh
1.2 pa3zHOoOOpa3HbIE CIIOCOOBI U TPUEMBI BRIYUCICHUS 3HAYEHUN TPOOHBIX
BBIPXKECHUH, colepKaluX OObIKHOBEHHBIE U JECATUUHbBIC TPOOU
[lepexomuts oOT omHOM ((OPMBI 3alMCH  YHCE K JAPYrou
13 (mpeoOpa3oBhIBaTh  ACCATHYHYIO  ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHUYHYIO, B YaCTHOCTH, B OECKOHECUHYIO
JECATUYHYIO 1pO0Bb)
1.4 CpaBHUBATH U yNOPSAOYNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriTh yucia
BBINONHATh MPUKUAKY U OLEHKY PE3YyJIbTaTa BBIYUCIEHUMN, OLEHKY
1.6 3HA4YCHUU YHCJIOBBIX BBIPOKEHUM. BruimomHsTs JICUCTBUSI
CO CTENEHSIMU C HATypaIbHBIMU MMOKA3aTEIIIMU
17 [IpuMeHsTh NOpU3HAKK ACIUMOCTH, PA3NOKEHUE HA MHOXKUTEIH
' HATYpaJbHBIX YHCE
Pemars MIPaKTUKO-OPUEHTHUPOBAHHBIC 3a/1a4u, CBSA3aHHBIC
C OTHOUIEHHWEM BEJIMYMH, MPONOPLHOHAIBHOCTHIO  BEJIMYMH,
1.8 NpOLICHTaMHU, HWHTEPOPETUPOBATh PE3YJbTAThl pEUICHUs] 3aaad
c Y4ETOM OrpaHUYECHUN, CBSI3aHHBIX Cco CBOMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB
2 AnreOpandecKue BbIpaKeHUs
51 Ucnonb3oBaTh anreOpandeckyro TEPMHHOJIOTUIO U CHUMBOJIHUKY,
' MPUMEHSITh €€ B MPOIECCE OCBOCHUS Y4EOHOr0 MaTepurana
59 Haxomute 3HaueHuss OYKBEHHBIX BBIPOKEHUW TIPU  3aJIaHHBIX
' 3HAYEHUSX EPEMEHHBIX
23 Brimonusate mpeoOpa3oBaHUs I1EI0T0 BBIPAKEHHS] B MHOTOYJICH
' MIPUBEICHUEM TOJJOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK
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2.4

BpINnonHAT YMHOXEHHUE OHOUYJIEHAa Ha MHOTOWIEH U MHOTOWJICHA
HAa MHOTOYJIEH, MPUMEHATh (HOpMYJbl KBajJpaTa CyMMbI M KBajpara
pa3HOCTH

2.5

OcymecTBIATh Pa3a0KeHUE MHOTOWICHOB HA MHOKHUTENHN C IIOMOLIBIO
BBIHECEHUS 32 CKOOKH OOILET0 MHOXKHUTENS, TPYNITUPOBKHU CIaraeMbix,
npuUMeHEHUs1 (POPMYJIT COKPALIEHHOTO YMHOXEHUS

2.6

HpI/IMeHSITB HpCO6p&30BaHI/I$I MHOT'OYJICHOB JJIsI pCIICHUA pa3JIMYHBIX
3aa4 U3 MaTCMaTuKH, CMCKHBIX ITPCAMCTOB, U3 peaanoﬁ ITPAKTUKH

2.7

Hcnonb30BaTh CBOMCTBA CTEIEHEN C HATYpaJbHBIMU MOKA3aTEIIMU
JUTSI TIpeoOpa30BaHMs BRIPAKCHUI

YpaBHEHUS U HEPABEHCTBA

3.1

Pemare nuHEWHBIE ypaBHEHUS C OJHOM IIEPEMEHHOH, NPUMEHSA
IpaBuja Mepexoaa OT UCXOJHOIO0 YPAaBHEHHS K pABHOCUJIBHOMY E€MY.
[IpoBepsATh, ABISIETCS JIU YUCIO KOPHEM YPaBHEHUS

3.2

[Ipumensate rpaduueckue METOAbl NPU PEIICHUH JIMHEHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[TogOupath mpuMephI map YUCE, SIBJISIOUTUXCS PEIICHUEM JTMHEHHOTO
YPaBHEHUS C ABYMS IEPEMEHHBIMU

34

CtpouTh B KOOPAMHATHOM MJIOCKOCTH I'paUK JIMHEWHOTO YpaBHEHHUS
C IBYMsI TIEPEMEHHBIMU; MOJIb3YACh rpaMKOM, MIPUBOJIUTH MPUMEPHI
penieHus ypaBHEHUS

3.5

Pemars cuctembl 1ByX JTMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU,
B TOM 4YHCJIe TpadhuuecKu

3.6

CocTtaBniaTh ¥ peniaTh JIMHEMHOE YPaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUI MO YCIOBUIO 3a/1a4d, HHTEPIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 33J]a4¥ MOJTYyYEHHBIN pe3yabTaT

Koopaunate! u rpapuku. OyHKuu

4.1

N300paxkaTh Ha KOOPAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpAMHATaM, JIy4dH, OTPE3KH, WHTEPBAJbl, 3alMCHIBATH
YHCIIOBBIE TIPOMEXKYTKU Ha aJIreOpanyecKkoM sI3bIKe

4.2

OTMeuarb B KOOPAMHATHOM IUIOCKOCTHM TOYKH II0 33JaHHBIM
KOOpJIWHATAM

4.3

Crpouts rpaduku muHEHHBIX QyHKIUNA. CTpouTh Tpaduk QyHKIIAN
y=[x|
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIUM H3BECTHBIC 3aBUCHUMOCTH MEXITY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pacCTOSIHUE, IIEHY, KOJIUYECTBO,
CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMsl, 00beM padOThI

4.5

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

4.6

[TonnmaTte rpaduueckuil crnoco0 TMPEACTABICHHUS W aHalu3a
uHbOpMaIMM, U3BJIEKaTb M HHTEPIPETHPOBATh HUH(OPMALUIO
U3 rpaUKoOB peabHbIX MPOLIECCOB U 3aBUCUMOCTEMN

BeposiTHOCTB M cTatucTUKa

5.1

Uwurarh nHGOpMAIMIO, TPESACTABICHHYIO B TaOMUIIAaX, HA JUArpaMMax,
MPENCTaBIATh JaHHbIE B BHJE TaOJHWI, CTPOUTH JUATPAMMBI
(ctonbukoBbIe (CTONIOUATHIE) M KPYTOBBIE) [0 MacCHBaM 3HAYEHUI

5.2

OnwuceiBaTh M MHTEPIPETUPOBATh peajbHBIE YHCIOBbIE TaHHbBIE,
IpeJCTaBJICHHBIC B TA0IMIAX, HA AMAarpaMMax, rpapuKax

5.3

Hcnonb3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTUYCCKHEC
XApaKTCPUCTUKH: CPCOAHEC apI/I(bMeTI/I‘IGCKOC, MCAHaHa, HauOOJIbIIICEe
N HAMMCHbBIICC 3HAYCHU A, pa3Max

5.4

Nwmets npeacTaBieHne 0 C1ydalHOW U3MEHYMBOCTH Ha IIPUMEPAX IIEH,
(u3NYeCKuX BEIWYUH, AHTPOIIOMETPUYECKUX JIaHHBIX, WMEThb
IIPEACTABJIEHUE O CTATUCTUYECKOW YCTOMYNBOCTH

['eomeTpus

6.1

Pacnio3HaBath M3ydeHHbIE T€OMETpUUECKHE (DUTYPBI, ONPEACNATh UX
B3aMMHOE paclojokKeHne, H300pakaTb TeOMETpUYecKue (UTYpHI,
BBITIOJHATh YEPTEXKHU IO YCIOBHIO 3adaud. M3MepsATh JUHEWHbIE
Y YIJIOBBIE BEJIMYMHBI. Pemiars 3a/1a4yn Ha BBIYUCIIEHHUE JUIMH OTPE3KOB
Y BEJIWYMH YIIIOB

6.2

Henatb TpyOyl0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHUH MPEIMETOB
B pEaJbHOM JKHM3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pazmuuarh
pa3Mephbl 3TUX 00BEKTOB IO MOPSAIKY BETHUUHBI

6.3

CTpouTh UepTEXRH K TEOMETPHUUECKUM 33]1a4am

6.4

[Tomp30BaThCs MPU3HAKAMHU PaBEHCTBA TPEYTOJLHUKOB, HCITOJIb30BATh
IIPU3HAKK U CBOMCTBA paBHOOCIPEHHBIX TPEYTOJbHUKOB IIPH PEILICHUH
3aja4

6.5

[IpoBOAWTE  JIOTMYECKHE  PACCYXKICHUS C  HCIOJIb30BaHUEM
FEOMETPUYECKUX TEOPEM

6.6

[Tons3oBarbes IIPU3HAKAMH paBeHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, IPOBEICHHOW K THIIOTEHY3€E
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a7ad
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6.7

OnpenensaTe napauieaIbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOPbBIE
oOpa3yeT ¢ HUMHU cekyias. Onpeaensirts NapauielbHOCTh MPSMBIX
C IOMONIBIO PABEHCTBA PACCTOSIHUAM OT TOYEK OJTHOM MPAMOM A0 TOUEK
IPYrou mpsiMoi

6.8

Pemiars 3a1aun Ha KieTyatoi Oymare

6.9

[IpoBoAUTH BBIYMCICHUS M HAXOJUTh YMCIOBbIE U OYKBEHHBIC
3HAQ4YEHUsI YIJIOB B TEOMETPUUYECKMX 3aJadax C HCIIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTOJIbHHUKOB U MHOTI'OYI'OJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX MpU [EPECEUCHUM [IBYX MapajieIbHbIX MPSMBIX
cexyuen. Pemars npakTuyeckue 3a1a4y Ha HAXOXKICHHUE YIJIOB

6.10

Brnagets mNOHSATHEM TE€OMETPUYECKOTO MeCTa TO4YeK. YMETh
ONpeAeNATh ONCCEeKTPUCY YIJIa M CEPEIUHHbIA TMEepHeHIUKYIISAP
K OTPE3KY KaKk r€OMETPUUYECKHE MECTA TOUEK

6.11

dopmMynupoBaTh ONpENENEHUsT OKPYXKHOCTU U  Kpyra, XOpibl
U JMaMeTpa OKpPYKHOCTH, IOJb30BATHCS UX CBOMCTBAMU. YMETh
MPUMEHSTh 3TU CBOMCTBA MPU PELICHUU 33/1a4

6.12

Bnanerp MoOHATHEM ONHMCAHHON OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH,
yMeTh HaxoAuTh ee MeHTp. [lomp3oBarbest (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYrOJIbHUKA TMEPECEKAlOTCsl B OJHOM TOYKE,
U O TOM, YTO CEpPEAUHHbIC NEPHEHIUKYISAPhl K CTOPOHAM
TPEYroJbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE

6.13

Bnagere mnoHsiTHEM KacaTeNbHOM K OKPYKHOCTH, IOJb30BaThCS
TEOPEMOM O TMEPNEHAUKYIIPHOCTH KacaTeIbHOW W  paauyca,
MPOBEJICHHOT O K TOYKE KaCaHUs

6.14

ITonp30BaTbes HpOCTCﬁHIHMH recoMCTpUuICCKMMMN HCPABCHCTBAMM,
IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE IOCTPOEHUS C IOMOIIBIO
LUPKYJISA U TMHEUKU

HpOB €psAECMBIC IJIEMECHTBI COACPKAHNUA

Kon [IpoBepsieMBbIi AJIEMEHT COACPIKAHUS
1 Uucna v BbIUUCICHUA
Jpobu OOBIKHOBEHHBIC U ACCATHUYHBIC, TIEPEX0/ OT OJHOU (HOPMBI 3aluch
1.1 npobeii k apyroi. [loHsTHE palMOHAILHOIO YHCIA, 3alKCh, CPaBHEHUE,

YIOPAA0YMNBAHNEC pALIMOHAIIBHBIX YU CCII
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ApI/I(i)MeTI/I‘-IGCKI/IG I[CﬁCTBPISI C pallMOHAJIbHBIMU YHCJIaMH. Pemenue 3aaa4d

1.2 .
U3 peaJIbHOM MPAKTUKH HA YaCTH, HA ApoOU
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeeTeHHe, Mpeodpa3oBaHuE
' BBIPQ)KCHUI HAa OCHOBE OIPEIEICHHUS], 3aIIUCh OOJIBIINX YHUCE
14 [TponieHTsl, 3a0UCh NPOLIEHTOB B BUJIE ApoOU U JpoOU B BHUJE MPOIICHTOB.
' Tpu ocHOBHBIE 33/1a4M HA IPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEAJIbHON MPAKTUKN
15 [IpumeHeHne TPHU3HAKOB JIEIMMOCTH, pPA3JIOKEHHE HAa MHOXKHUTEIU
' HATypaJIbHbIX YHCET
16 PeanbHbie  3aBUCMMOCTH, B TOM uHcle mOpaMmas u  oOpaTHas
' IPOTIOPIIUOHATHHOCTH
2 AnredpanydecKre BbIpaKeHUsI
)1 [lepeMeHHbBIE, YUCIOBOE 3HAUEHUE BBIPAKECHHS C IEPEMEHHOM. JlonmycTUMBIE
' 3HAUYECHUS IEPEMEHHBIX
59 [IpencraBieHrue 3aBUCHMOCTH MEXIy BEIMYMHAMHU B BHAE (OPMYIIBL
' Boraucnenus no popmynam
53 [IpeoOpa3zoBaHue OYKBEHHBIX BBIPDAKEHHM, TOXKIECTBEHHO paBHBIE
' BBIPKCHHUS
2.4 CBoiCTBa CTENEHU C HATYPAJIbHBIM MMOKA3aTEIEM
)5 OnHouwiieHsl 1 MHOTOWIEHbI. CTeneHb MHOrousieHa. CliokeHue, BBIYUTaHuE,
' YMHO)KEHHE MHOTOUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOXEHHUS: KBaJgpaT CyMMbl M KBaapar
2.6 |pasHoctu. dopmyna pa3HOCTM KBaJapaToB. Pas3noxkeHue MHOrO4JIEHOB
Ha MHOYKUTEIIN
3 VYpaBHeHus
31 VYpaBHEHUE, KOpPEHb ypaBHEHHS, MpaBHJia MPEOOpa3OBaHUS YpaBHEHHS,
' PaBHOCHIILHOCTH YPaBHEHUIA
39 JluHerHoOe ypaBHEHHME C OJHOM IMEPEMEHHOM, YHUCJIO KOPHEH JIMHEWHOTO
' YpaBHEHUSI, PEIICHUE JIMHENHBIX YPABHCHUN
33 CocraBieHue ypaBHEHHI MO YCIIOBHIO 3a7aud. PernieHne TEeKCTOBBIX 3a1ad
' C TIOMOIIBI0 YpaBHEHUH
34 JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €ro rpadux
Cucrema NIByX JIMHEMHBIX YpaBHEHUW C JBYMs NEpEeMEHHbIMU. Permenune
3.5 CUCTEM YpaBHEHUI clocOOOM MOICTaHOBKH. [IpuMepsl peleHrs TEKCTOBBIX

3aaa4 C IIOMOIIbIO CUCTEM ypaBHeHI/Iﬁ
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Koopaunate! u rpapuku. OyHKIUN

4.1

KOOpI[I/IHaTa TOYKH Ha HpHMOfI

4.2

Yucnosslie NpOMEKYTKH. PaccTossHne MexXy IByMsI TOUKaMH KOOPAMHATHON
IPSMOM

4.3

[IpssmoyronbHas cucrema koopauHatr, ocu Ox u Oy. AOciuucca U opJUuHaTa
TOYKU Ha KOOPJUHATHOMN MJIOCKOCTHU

4.4

[Tpumeps! rpadukoB, 3agaHHbIX Gopmynamu. Utenune rpadmKoB peanbHBIX
3aBUCUMOCTEN

4.5

[Tonstue ¢pynkumu. I'padux Gynkiuu. CroiicTBa QyHKINN

4.6

Jluneiinas pynkuus, ee rpaduk. I'padux pyHkmn y = |X|

4.7

['paduueckoe pernieHue JIMHEHHBIX YpaBHEHUHW W CHUCTEM JIMHEHHBIX
YpPaBHEHUU

BepOSITHOCTI) N CTAaTUCTHUKaA

5.1

[IpencraBiienre JaHHBIX B BUJIE TAOJUIIL, JUarpaMM, rpadukoB. 3amoHeHne
Ta0JMIl, YTEHUE U TOCTPOEHHE AuarpamMM (CTOJIOMKOBBIX (CTOIOYATHIX)
U KpyroBeiX). YUreHue rpaduKoB peallbHBIX TMpoieccoB. V3pneuenue
uHopMaK 13 AuarpaMM W TaOJUIl, WCIIOJB30BAHUE W HHTEPIPETAIUS
JAaHHBIX

5.2

OnucaTenbHas CTaTUCTUKA: CpelHee apudmeTrnueckoe, MeauaHa, pa3max,
HauOoJbIIIee 1 HAUMEHBIIIEE 3HAUYCHHS Ha00pa YMCIIOBBIX JaHHBIX. [Iprumepsl
CIIy4alHOU U3MEHYHUBOCTHU

5.3

CrnyuyaliHbIN SKCHIEpUMEHT (OIBIT) W CchaydaiiHoe coObiTHe. BeposiTHOCTBH
¥ yacTtora. Poib ManoBepOSITHBIX M MPAKTUYECKHU JTIOCTOBEPHBIX COOBITUH
B Mpupoje M B oOmectBe. MoHeTa M WrpajbHas KOCTb B TEOPUHU
BEPOSITHOCTEN

5.4

['pad, Bepumna, pebpo. Crenenp BepuinHbl. Yucino pedep U cymmapHas
creneHb BepmuH. [IpencraBnenne o cBs3HocTH rpada. Llenn u muxel. [Tytu
B rpadax. OOxon rpada (ditnmepoB mnyrte). I[lpeacrasienue 00
OpUEHTUPOBAHHOM rpade. Pemenue 3aa4 ¢ nomoibio rpadoB

I'eomerpus

6.1

HavanbpHble mouaTHsA reomerpun. Touka, mpsimast, OTpe30K, Jyd. Yol Bubl
yrioB. BeprukanbHble U cMexHble yribl. buccekrpuca yrmna. Jlomanas,
MHOI'OYIr'oJIbHUK. [lapaienbHOCTh U NEPIEHAUKYIIIPHOCTD IPSAMBIX

6.2

Cummerpuunbie  (urypel. OCHOBHBIE CBOHCTBa OCEBOM CUMMETPHH.
IIpuMepsl CUMMETPUH B OKPYXKAIOILIEM MUPE
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OCHOBHBIE€ TOCTPOCHHS C MOMOIIBIO LUPKYJS U JIMHEUKU. TpeyrojbHUK.

6.3 .
Bricota, Menana, OuccekTpuca, X CBOMCTBa
6.4 PaBHOOeApeHHBIT U  PABHOCTOPOHHUM TpeYrojabHUKH. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CpoiicTBa W TPU3HAKKM PAaBHOOEAPEHHOTO TpeyrojabHuka. [lpusHaku
' pPaBEHCTBA TPEYTOJILHUKOB
6.6 CoiicTBA ¥ TpU3HAKU MapaUIeNbHbIX HOpiAMbiX. CymMMa  yrioB
' TpeyroJibHuKa. BHeNIHWE yribl TpeyrojibHUKa
[IpssMOyronbHbIA  TpeyroiabHUK. (CBOWCTBO MEIHWAHBI IMPSAMOYTOJIBHOIO
6.7 TPEYrOJAbHUKA, IIPOBEACHHOM K runoreHyse. [Ipu3Haku paBeHCTBA
' MPSMOYTOJIBHBIX TPEYTrOJbHUKOB. [IpAMOYTrOabHBIA TPEYTrOIBHHUK C YIIOM
B 30°
HepaBencTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO
6.8 |0 mIuMHE JOMaHOW, Teopema O OOJbIIEeM Yyrie W OOJbIIEH CTOPOHE
TpEYroiabHUKa. llepnenauKysap u HaKJIOHHAs
6.9 ['eomerpruueckoe wmecTo TOYeK. buccekTtpuca yriia u  CepeIVMHHBIN
' MIEPIEHANKYJIIP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUEK
OKpyXHOCTb M KpyI, XOpAa U JUaMeTp, HUX CBoiicTBa. B3auMHoe
6.10 |pacmosnokeHHe OKpy>XHOCTH U TnpsMou. KacarenbHass U cexymas
K OKPY>KHOCTH
6.11 OKpyXHOCTh, BIMCAaHHAs B yroj. BrucanHasi ¥ ONHUCAHHAsT OKPYKHOCTH

TPEYTrOJIbHUKA
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8 KIIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon IIpoBepsieMble MpeIMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBbl OCHOBHOTO 0011IeT0 00pa3oBaHUs
pe3yibTara
1 Yucna 1 BBIYUCIECHUS
Hcnons3oBaTh  HayalibHbIE  NPEACTABICHUS O  MHOXECTBE
11 JNEUCTBUTENBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJICHUSI U BBIYMCIICHUH,
' M300paxkaTh JACHCTBUTENIBbHBIC YHCIIa TOYKAMU HA KOOPAMHATHOM
IpSAMON
[IpumensaTe moHSATHE aApU(METUUYECKOIO  KBAJPATHOTO  KOPHS,
19 HaxOJIUTh KBAJAPATHbIE KOPHHU, HCHOIB3YS NPU HEOOXOIUMOCTH
' KQJIbKYJIATOP, BBIMOJIHATH MPEe0Opa30BaHUs BIPAKECHUM, COAEPKAIINX
KBaJpaTHbIE KOPHH, UCIIOJIb3YsI CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amuicl OOJBIIMX M MajblX YHCENT C IOMOIIBIO
) NECATUYHBIX ApoOel u creneneit uucna 10
2 AnreOpandecKkue BbIpaKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LEIbIM ITOKA3aTEIEM, BBINOIHATH
2.1 npeoOpa3oBaHus BBIPAXKEHUM, COJIEpXKAIIUX CTEINEHU C IEeJIbIM
noKazaTejiemM
BrimonHAT  TOXKAECTBEHHBIC  MPEOOpa3oOBaHUs  PaIMOHATBHBIX
2.2 BBIDQKECHUII HA OCHOBE TNpaBUJI JECUCTBUM HaJ MHOTOYJICHAMU
U anreOpanyeckuMu IpoosiMu
2.3 PacknaapiBaTh KBaJpaTHBIN TPEXUJICH HA MHOXKUTEIN
24 [TpumensaTh npeoOpa3oBaHUs BBIPAKEHUIN ISl PELICHUS Pa3IMYHBIX
' 3aJlay U3 MaTEMATHKU, CMEXXHBIX MTPEAMETOB, U3 pEaTbHON MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHeEVHBIE, KBaJpaTHbIE YPABHEHHS U pallMOHAJbHbBIC
3.1 YpaBHEHHUSI, CBOASIIMECA K HUM, CUCTEMBI JIByX YPaBHEHHI C JBYMS
NepEMEHHBIMU
[IpoBoguTh TIpOCTEMIINE MCCICAOBAHUSA YPAaBHEHUM U CHCTEM
39 ypaBHEHH, B TOM UHCIE C TpUMEHEHHUEM TpaduuecKkux

npeAcTaBieHn (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHUCTEMa
YpaBHEHUM pelIeHUsI, €CJIU UMEET, TO CKOJIbKO, U TIpoYee)
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3.3

[lepexomuTe OT cnoBecHOM (QOPMYIMPOBKM 3afaud K €€
anreOpanyecko MOJIETM C TOMOINBI0 COCTaBJICHUS YpaBHEHUS
WIM CHUCTEMbl YpaBHEHHI, HWHTEPHPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 33]1a4y MOJYy4YECHHBIA pe3yJIbTatT

34

[IprMeHATH CBOKMCTBA YHUCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLICHKH,
pelarh JMHEMHBIE HEPABEHCTBA C OJIHOU MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadMyecKyrd  HWJUIIOCTpAaIlMi0  MHOXKECTBA  PEIICHUHN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKINU

4.1

[Torumate W WCHOML30BAaTh (PYHKIIMOHAIBHBIE TIOHSATHS € S3BIK
(TEpMUHBI, CHUMBOJMYECKHE OOO3HAUEHUS), OMPEACISITh 3HAYCHUE
GYHKIIMY TIO0 3HAYEHUIO apryMEHTa, ONPENENIATh CBOMCTBA (PYHKITUU
1o ee rpaduxy

4.2

k
Crpouth rpaduku 3JIeMEHTApHBIX (GYHKIUNA BUja: Y Z;, y = X5,

y = X3, y = |x|, onmchIBaTh CBOMCTBA YHCIOBOM (YHKIHMH IO €€

rpaduxy

BeposiTHOCTB M cTaTucTHKA

5.1

N3Bnekats u mpeoOpa3oBbiBaTh WH(OpPMAIWIO, MPEACTABICHHYIO
B BUJE TaOIuIl, Auarpamm, rpaduKoB, MPEACTaBIATh JaHHBIC B BUJIC
Ta0JINII, TUarpaMm, rpauKkoB

5.2

OnuceiBaTh JOaHHBIE C TIOMOIIBIO CTAaTHUCTHYCCKUX II0Ka3aTElCH:
CpeIHMX 3HAUYeHUH UM Mep paccenBaHus (pa3Mmax, JUCIIEpPCHUs
U CTaHJIapPTHOE OTKJIOHCHHE)

53

HaxoauTh 4acTOThl YKMCIOBBIX 3HAYEHUU U 4ACTOThI COOBITUH, B TOM
YUCIIe M0 pe3yJbTaTaM U3MEPEHUN U HaOII0AeHU I

5.4

Haxonuth BepOSTHOCTH CIIy4allHBIX COOBITUH B ONbBITAX, 3HAS
BEPOSITHOCTU 3JIEMEHTApHBIX COOBITHI, B TOM 4YHCJIE B OIbBITaX
C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU

5.5

Hcnonp3oBaTh  rpauyeckue  MOJEIM:  JIEPEBO  CIy4aHHOIO
JKCIEPUMEHTA, JUarpaMmMbl Diiepa, YUCI0Bast IpsMas

5.6

OnepupoBaTh MNOHATUSIMH: MHOXKECTBO, MOJMHOYKECTBO; BBIMOIHATH
Omepaliil  HaJl MHOXECTBaMH: OOBCIMHEHHE, TIEPECCUCHHE,
JIOTIOJIHEHUE;  TEPEUYUCHATh  BJIEMEHThl MHOXECTB, NPUMEHSTH
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 BUABI YCTBIPCXYTIOJIbHUKOB, UX 3JICMCHTEI,
MOJIL30BAaThCSI MX CBOMCTBAMH IIpn pCHICHHUU TCOMCECTPUUCCKUX
3aga4

6.2

[TpMeHATH, CBOMCTBA TOYKH IIEPECEUCHUS MEIHWAaH TPEYrobHUKA
(LeHTpa Macc) B PEIICHUH 3a]1a4

6.3

Bnagerp mnoHsTHEM CpeaHEH JMHUM TPEYroJbHUKa W Tparelui,
OPUMEHATh HUX CBOMCTBA IHpPHU PELIEHUU TE€OMETPUYECKUX 3a]ad.
[Tons3oBarscs Teopemont daseca U TEOPEMON O MPOMOPLUOH AITBHBIX
OTpe3Kax, MPUMEHATh UX JJI PEIICHHS IPAKTUYECKUX 3a7a4

6.4

[IpumeHnsaTh mnpu3HAKW MOAOOUS TPEYroJbHUKOB B  PEIICHUH
FEOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBathest TeopeMoit [ludaropa s pemieHus reoMeTpUUecKuX
U TOpakThueckux 3agady. CTpouTh MaTEMaTUYECKYI) MOJIEIIb
B MPAKTUYECKUX 3aJlayax, CAMOCTOSTEILHO JIeJIaTh UePTEXK U HAXOUTh
COOTBETCTBYIOIIHUE JIJTUHBI

6.6

Brnagers noHsATHAMM CHHYCA, KOCHHYCAa M TaHI'€HCa OCTPOrO yrjia
NPSMOYTOJIBHOTO TPEYrojibHUKA. [l0ob30BaThCsi dTUMU MNOHSATHUSAMHU
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4

6.7

Beraucnsate  (pa3nuyHbIME - CIIOCOOAMU)  TUIONIAAb TPEYroJIbHUKA
U TUIOHIAIM MHOTOYrOJIbHBIX (PUryp (mosib3ysichb, riae HeoOXOIuMO,
KaNbKYJIATOpOM). [IpUMEHSTh MOoNy4eHHbIE YMEHUS B MPAKTUYECKUX
3aj1ayax

6.8

Brnagetp  NMOHATHAMM ~ BIMCAaHHOIO M LEHTPAJIbHOIO  yrija,
MCII0JIB30BaTh TEOPEMBI O BIMCAHHBIX YIJIaxX, YIJIax MEXIY XOpAaMH
(CeKylIMMH) U yrjie MEXIy KacaTebHOM M XOpAOH MpU peuieHuu
FEOMETPUYECKUX 3a/1a4

6.9

Brnagerp NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHHUKA, IIPUMEHATH
CBOMCTBA ONMKMCAHHOT'O YETBIPEXYTOJbHUKA IPY PELIEHUU 3a1a4

6.10

[IpumeHsaTP NONlydeHHBIE 3HAHUS Ha IPAKTUKE —  CTPOUTH
MAaTEMAaTHYECKUE MOJEIU JJIs 3aJlad PEaJbHOW KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIYMCICHUS C  MOPUMEHEHHUEM  IOA00uUs
U TPUTOHOMETPHUH (TTONB3YACh, TJIe HEOOXOAUMO, KAJIbKYIATOPOM )
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HpOB €pAEMBIC IJIEMECHTBI COACPKAHNNA

Kon [IpoBepsieMBIl 3JIEMEHT COAEPKAHUS
1 Yucia 1 BEIYUCICHUS
11 KBanpatueiii kopenb u3 uucna. [loHstre o0 wuppalnroHAIHLHOM YHCIIE.
JecsTuuHble TPUOIUKEHNS HPPALIMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHUYECKMX KBaJpPaTHBIX KOpHEH W UX TpPUMEHEHUE
1.2 |k mnpeoOpa3oBaHUIO  YHMCIOBBIX  BBIPAKEHUH U BBIUHUCICHUSIM.
JIeHiCTBUTENIBHBIC YHUCTIA
1.3 CreneHb ¢ LenbIM MOKa3aTesieM U ee cBoiicTBa. CTaHaapTHAs 3alIMCh Yuciaa
2 AnredpanydecKre BbIpaKeHUsI
)1 KBazpaTHbIii  TpexXwIeH,  pa3jOKEHHE  KBaJparTHOIO  TpexdJieHa
Ha MHOXXHUTEIN
2.2 | AnreOpanueckas 1poob. OCHOBHOE CBOMCTBO alre0panieckoil 1poou
2.3 CrnoxxeHue, BBIMUTaHUE, YMHOKEHHE, JIETICHHE alNTreOpandecKux Jpooeit
2.4 | PanuoHanbHbIE BBIPAXKEHUS U UX MTPeoOpa3oBaHue
3 YpaBHEHUSI U HEPABEHCTBA
31 KBanpaTtHoe ypaBHeHue, ¢(opMyna KOpHEW KBagpaTHOIO ypaBHEHUS.
Teopema Buera
3.2 Pemienue ypaBHEeHUM, CBOAAILNUXCS K JIMHENHBIM U KBaJIPaTHBIM
3.3 [Ipocreitimme ApoOHO-palIMOHATBHBIE YPaBHEHUS
['paduueckas uHTEpIIpEeTaLlUs YPABHEHUH C IBYMS MEPEMEHHBIMU U CUCTEM
34 JIMHEVHBIX YPABHEHHUU C ABYMs NepeMeHHbIMU. [IpuMepsl pemenns cucrem
HEJIIMHEWHBIX YPaBHEHUHU C JBYMS IIEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a/1a4 anreOpandeckuM CriocoOoM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHOM
3.8 PaBHOCWIIBHOCTH HEPABEHCTB
3.9 JInHeHbIE HEPABEHCTBA C OJHOM MMEPEMEHHOU
3.10 | CucreMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
4 DOyHKIUU
41 [lonsitue ¢Qynkuuu. OO6macTe omnpeaeseHuss W MHOXECTBO 3HAYEHUU

byakun. CriocoOs! 3a1anus QyHKITHMA
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4.2 | I'paduk ¢pynkiun. YreHne cBOWCTB (DYHKIUH 110 ee Tpaduky
4.3 [Tpumeps! rpadukoB GYHKIIUNA, OTPAKAIONTUX PeaTbHbIE MPOIIECCHI
44 OYHKIIUM, OMHUCHIBAIOIIUE TPAMYIO M OOpPaTHYIO MPONOPIUOHAIBHBIC
' 3aBUCHUMOCTH, UX I'papuKu
45 | ®yHkuuuy = x>,y = x>
4.6 | ®dynkuun Yy =vVx,y =[x
4.7 ['paduueckoe perneHrne ypaBHEHUN U CUCTEM ypaBHEHUN
5 BeposiTHOCT U cTaTUCTUKA
5.1 [IpencraBiieHre JaHHBIX B BUJI€ TAOJIHUIL, JUarpaMm, rpadukoB
59 MHOXeCTBO,  3JEMEHT  MHOXECTBa,  NOAMHOXeCTBO.  Onepanuu
' HaJl MHOXKECTBAMHU: O0BbEAMHEHHE, MIEpEeCEUCHHE, IONTOTHEHNE
53 CBoiicTBa onepanuu Hajg MHO>KECTBaMU: IIEPEMECTUTEIBHOE,
' COYETATENIbHOE, PACTIPEAEIUTENbHOE, BKIIFOUECHHUS
54 Hcnonb3oBanue rpauyeckoro MpeCTaBICHUS MHOXKECTB IS OMHCAHUS
' peaIbHBIX MPOIECCOB U SBICHUHN, IPU PEILICHUH 3a]1a4.
55 N3mepenue paccenBaHus JaHHBIX. JlUcniepcusa U CTaHAAPTHOE OTKIOHEHUE
' YHUCJIOBBIX HA0OPOB. JlnarpaMma paccerBaHus
DOnemeHTapHble COOBITHSI chaydailHOro omnbita. CirydailHble COOBITHS.
56 BepositHocT  cOOBITHI. ONBITHI C PAaBHOBO3MOXKHBIMH 2JIEMEHTAPHBIMU
' coObiTusaMu. CoydailiHbiii  BeIOOp. CBSI3b  MEXIY MaJIOBEPOSTHBIMU
U TIPAKTUYECKU JIOCTOBEPHBIMHU COOBITUSMU B MPUPO/IE, OOIIIECTBE U HAYKE
HepeBo. CBoiicTBa [1€peBbEB: E€IUHCTBEHHOCTb IIYTH, CYIIECTBOBaHUE
5.7 | BUCAYeW BEpIIMUHBI, CBSI3b MEXAY YKCIOM BEpPIIMH M 4YHUCIOM pedep.
[IpaBuio ymHoxxenus. Penienne 3amad ¢ nomMolisto rpagos
[IpoTtuBomnonoxueie  coObiTus. Juarpamma Oiinepa. OObeanMHEHUE
5.8 | u mepeceuenue cooObiTuil. HecoBmecTHbie coObITHA. DoOpMylna CIOXKEHUS
BEPOSITHOCTEN
5.9 | YcnoBHas BeposiTHOCTE. [IpaBuiio ymHokeHus. HezaBucumeblie coObITHS
[IpencraBienue »sKcriepuMeHTa B BUJe JepeBa. Pemienune 3amay
5.10 |Ha HaxoXJEHHE BEPOATHOCTEH C TMOMOUIBIO JIEpEBa  CIY4alHOIO
AKCIEPUMEHTA, JUarpamm Jiliiepa
6 ['eomerpus
6.1 Yerepipexyronpauku. [lapamienorpamm, ero npu3HaKku U CBOMCTBA
6.2 [IpssmoyronbHUK, pOMO, KBapaT, UX MPU3HAKU U CBOMCTBA
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Tpaneuusi, paBHOOOKass  Tpamenus, €€ CBOHMCTBA U  IPHU3HAKH.

6.3
[IpssMoyrospHas Tpanenus
6.4 Meron ynBoeHust menuansl. LleHtpanbHas cumMmerpus. Teopema @Paneca
' Y TEOpEMA O MPOIOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue nuHUM TpeyrojabHUKa U Tpaneuuu. LIeHTp Macc TpeyroibHuKa
6.6 [lonobue TpeyroapHUKOB, Ko3(ppuuueHt mnomodus. I[lpuszHaku mnomodus
' TpeyroiabHUKOB. [IpuMeHeHne nogoous npu perieHnH MPaKTUYeCKUX 3a1a4
6.7 @opmynbl g IUIOMIAAM  TPEYrojbHUKa, NapajuiesiorpaMma, pomoa
' U Tpanenuu
6.8 CpoiictBa miomaaeil reomerpuyeckux ¢uryp. OTHOIIEHHE IUIOLIAAeH
' MOTI00HBIX QUTYP
6.9 Brliuncnenue miomanei TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYAaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pereHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCMHYC, TAaHI'€HC OCTPOro yrjia MpsSMOYTOJbHOTO TPEYroJbHUKA.
6.11 | OcHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO. TPUTOHOMETPUUYECKHE
¢dbynakuuu yrios B 30°, 45° u 60°
6.12 BrnimcaHHble M LEHTpaNbHBIE YIJIbI, YTOJd MEXKIY KacaTEIbHOHM M XOPIOW.
' VYTubl MeXIy XOpJIaMH U CEKYIIIUMU
6.13 | BnucaHHble U ONKMCAHHBIE YETHIPEXYT OJIbHUKH
6.14 B3anmHOe pacnonoxkeHue ABYX OKpyKHOCTeWh. KacaHune OKpYyKHOCTEH.

OO61Me kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KJIACC
IIpoBepsiemble TPeOOBAHUSA K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ILHOM
MPOrpamMMbl
Kon [TpoBepsieMble MpeIMETHBIE PE3YJIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 00pazoBaTenbHON MpOrpaMMbl OCHOBHOTO 00111€eT0 00pa3oBaHus
pe3yabTara
1 Yucna v BBIUUCIEHUS
11 CpaBHUBaTh U YIOPSAOYMBATH PALIMOHAIBHBIE M HpPpallMOHAIbHBIC
' qucna
BrimonasaTs apudmeTndeckre 1eHCTBUS C PAlMOHATLHBIMU YUCITAMH,
1.2 COUYEeTasi YCTHBIE M MHCbMEHHBIE IMPUEMBI, BBINOJIHATH BBIYMCICHUS
C UPPALMOHAIbHBIMHU YU CIIAMU
13 Haxonute 3HaueHus CTENEHEN C LENbIMU IMOKA3aTeIMUA U KOPHEW,
' BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUI
14 OKpyryisiTh ~ JACHCTBUTENIbHBIE  YHWCJA,  BBIIOJHATH  MPUKUAKY
' pe3yabTara BHIYUCICHUM, OLIEHKY YUCIIOBBIX BBIPAKCHUIN
2 VYpaBHEHUS 1 HEPABEHCTBA
)1 Pemlare 5MHEHBIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHWS,
' CBOJSIIIIMECS K HUM, IPOCTEHIIINE TPOOHO-pallMOHATIbHBIE YpaBHEHUS
Pemars cucreMsl AByX JIMHEWHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHHUI, B KOTOPBIX OJHO YPaBHEHUE HE SIBISCTCA
JIMHEUHBIM
Pemate TekcTOBBIC 3aMa4M anTeOpanvdecKuM 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 (manpumep, yCTaHaBIIMBATh, UMEET M
YpaBHEHHE WA CHCTEMA YPABHEHUW pEUICHUS, €CIH HMEET,
TO CKOJIBKO)
Pemare nuHeEViHbIE HEpaBEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 M300paXkaTh pEIIeHNE HEPABCHCTB HA YHUCIOBOM MPSIMOM, 3alMChIBAThH
pELIEHHE C TIOMOLIBI CUMBOJIOB
26 Pemars cuctembl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
' BKJIIOYAIONINE KBAJpPaTHOE HEPABEHCTBO, H300paKkaTh pEIICHUE
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CUCTCMBbI HCPABCHCTB Ha YHMCIIOBOM HpHMOi’I, 3aIIUCBhIBATL PCIICHUC
C MIOMOIIIBXO CUMBOJIOB

2.7

Hcrnonp30BaTh HEPAaBEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a7a4

DOyHKINU

3.1

PacrioznaBath  ¢QyHKIIMM ~ W3y4YeHHBIX  BHUIOB.  [lokasbiBaTh
CXEMAaTUYECKU  PACIIOJOXKEHHE Ha KOOPAMHATHOW  IUIOCKOCTH

k
rpaduxoB pyHkumii Buga: y=kx, y=kx+b, ¥ = Y= ax>+bx + ¢

B 3aBHCHMOCTH OT 3HaUYE€HUU KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA
byHKIIAN

3.2

Iloka3piBaTh CXeMaTUYECKHU paciojad0KCHUE Ha KOOp,III/IHaTHOﬁ

I0CKOCTH TpadukoB GYHKIMHA BUga Y =V X, y = [X| U ONUCHIBaThH
cBoiicTBa HyHKIIMH

3.3

Crpoutrb U wu300paxarb CXeMaTHYECKH TpaduKH KBaAPATUUHBIX
GbyHKIIMNA, ONMUCHIBATH CBOMCTBA KBAJpPAaTHUHBIX (QYHKIHMH IO HX

rpadgukam

34

PacmoznaBath kBagpatnuHyr0 (GYHKIHIO MO (GopMyne, TPHBOIHUTH
IpUMEPHI KBAAPAaTUYHBIX (YHKIUNA W3 pEabHOW JKU3HU, (PU3UKH,
reOMETPUHU

Apudmernueckast 1 reOMETpUYEcKasi MPOrpeccuu

4.1

PacrioznaBath apuMeTHUECKYI0 M TEOMETPHUYECKYIO MPOTPEeCCUH
IIPH Pa3HbIX CIIOCcO0ax 3amaHus

4.2

BoInonHATh BBIYMCIEHUS C HUCHOJb30BaHHEM (OPMYN N-ro 4jieHa
apu(MeTHYeCKO 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 MOCIEAOBATEIBLHOCTSIMU,
B TOM 4YHCIIE 3aJlayd W3 peaTbHOM >KM3HU (C HCIOIb30BAHUEM
KaJIbKYJISTOPA, ITU(POBBIX TEXHOIOTUH)

BepositHOCTE M cTaTuCTHKA

5.1

M3Bnekarh W mOpeoOpa3oBbIBaTh HHGOPMALIUIO, TPEACTABICHHYIO
B Pa3JIMYHBIX MCTOYHUKAX B BHUJE TaOJUIl, AUarpamm, rpadukos,
MPEICTABIATh IaHHBIC B BUJIE TAOJMII, AUArpaMM, rpad)ukoB
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5.2

Pemars 3alau OpraHN30BaAHHBIM HCpC60pOM BAPHUAHTOB, 4 TaKIXKC
C HUCITIOJIb30BAHUECM KOM6I/IHaTOpHBIX IIpaBrUJI 1 MCTOOOB

53

Hcnonp30BaTh  OMUCATENbHBIC XapaKTePUCTHUKUA I MacCHBOB
YUCIIOBBIX JAHHBIX, B TOM UYHCJIEC CpPEJHUEC 3HAYCHUS U MEPHI
paccerBaHMsI

5.4

HaxomuTe 4acTtoThl 3HAYEHUN M YACTOTHI COOBITHUS, B TOM YHUCIE
MOJIL3YACH Pe3yIbTaTaMu MPOBEICHHBIX U3MEPEHHI 1 HAOI0IeHU

5.5

Haxoautb BepOsSTHOCTH CllydallHBIX COOBITHI B M3yYEHHBIX OMNBITAX,
B TOM YHCJIE B ONBITAX C PAaBHOBO3MOXXHBIMHU DJIEMEHTapPHBIMU
COOBITHUSAMH, B CEPUSIX HCHBITAHUN IO TMEPBOrO yClexa, B CEpHsX
WCIbITaHUM bepHyiu

5.6

Nmerts mpencraBieHue O CIydyalHOW BEJIMYHMHE W O PACIpPENEIICHUU
BEPOATHOCTEN

5.7

Wmets mpezacTaBiieHue o0 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUHU
3aKOHOMEPHOCTH B CIIy4alHOM W3MEHYMBOCTH M O POJM 3aKOHA
OOJBIINX YKUCEN B IPUPOAE U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKITUN OCTPBIX YTJIOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIUYHBIE DJIEMEHTHI NPSAMOYTOJIBHOTO TPEYrOJIbHUKA
(«pemieHue PSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). Haxonmutb
(C MOMOIIBIO KAJIBKYJATOpPA) JIMHBI W YIJIbI JJI1 HETAOJUYHBIX
3HA4YCHUU

6.2

[Tonb3oBaTbCs dhopmynamu MIPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIASCTBOM JUIsl HAXOXKIAEHHUS COOTHOLIECHUH
MEXKy TPUTOHOMETPUUECKUMHU BEITUYMHAMU

6.3

Hcnonb3oBaTh TEOpEeMbl CMHYCOB U KOCHHYCOB MJII HAaXOXKIEHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHUKA («pPELIEHUE TPEYyTrOIbHUKOBY),
MPUMEHSTH UX MPU PEIICHUH T€OMETPUYECKUX 33124

6.4

Brnaners moustHsMH TpeoOpa3oBaHMs MOAOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB NOJA00HBIX (uryp. Ilonb3oBaThesi cBOMCTBaAMHM MOIOOMS
IPOU3BOJIbHBIX (DUTYp, YMETh BBIYUCIATH JUIMHBI U HAaXOAUTH YIJbl
y nogo0HbIX ¢uryp. [IpuMeHsTh cBOMCTBA MOJ00US B MPAKTUUECKUX
3ajayaXx. YMEThb MNPUBOAUTH MNpPUMEpPbl  MOAOOHBIX  (UTYp
B OKPYXAaIOLEM MUPE

6.5

[Tonb30BaTbcsi TEOpEMaMH O MPOU3BENCHHH OTPE3KOB  XOPI,
0 MPOU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOU
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6.6

Ilons30BarbCss  BEKTOpaMM, IOHUMAarb HUX  TFEOMETPUYECKUN
U (U3UYECKUN CMBICI, MPUMEHAITh UX B PEUICHUU T'€OMETPHUYECKUX
U pusnyeckux 3anad. [[puMeHsaTh cKasipHOE TPOU3BEAECHUE BEKTOPOB
JUISl HAXOKJICHUS JJIMH U YIJIOB

6.7

ITons30BaThCs MCTOAOM KOOPAWHAT Ha IINIOCKOCTH, IPUMCHATL €Io
B PCIICHUHN I'COMETPUICCKHUX U IMTPAKTHYCCKUX 3aaa4

6.8

Bnagerp mnoHATHSAMM  NPAaBWJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPYKHOCTH, IJIMHBI AYTM OKPYKHOCTH M PAJWaHHOW MeEphI yria,
YMETh BBIYUCIATH IUIOWAAL Kpyra M ero 4acrteil. IIpumeHATsH
IIOJIYYCHHBIC YMEHUS B [IPAKTUYECKUX 3a7adax

6.9

HaxoauTe ocu uian LeHTpbl CHMMETPUU (DUTYP, TPUMEHSITH IBUKEHHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasix

6.10

[IpumMeHATh TIONyYEeHHBIE 3HAHWS Ha TIPAKTUKE — CTPOHUTH
MaTeMaTHYeCKUe MOJENU IS 3a/Jad pealbHON JKU3HU M MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C  TNPUMEHCHHEM  IOJ00WS
U TPUTOHOMETpUUECKUX (YHKIMI (MONB3YysSICh, € HEOOXOAUMO,
KAJIBKYJIATOPOM)

IIpoBepsiembIe 3JIEMEHTHI COACPKAHUA

Kon [IpoBepsieMbIi AJIEMEHT COAECPIKAHUS
1 Uucna v BBIUKUCIICHUSA
11 PanmonanbHble uncia, UppalMoOHAIbHbIE YKCiia, KOHEUHbIE U OECKOHEUHBIE
' JeCATUIHBIE IPOOH
MHOXECTBO JIEUCTBUTEIBHBIX 4YHUCEJ, JCHCTBUTENIBbHBIE YHCIA Kak
19 OCCKOHEUHBIE JCCATUYHBIC IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBUE
' MEXJY MHOXECTBOM JICCTBUTENBHBIX YHCEII W KOOPAWHATHOW MPSMOU.
CpaBHEeHUE JEHCTBUTEIBHBIX YUCEIT
1.3 Apudmernueckue AeHCTBUS C ACHCTBUTEIbHBIMU YUCIAMU
N3mepenust, npuOnmkeHusi, OLeHKU. Pa3Mepbl OOBEKTOB OKpYKAIOIIETO
|4 |MHP, JNMTENBHOCT MPOLECCOB B OKPYXKAIOIIEM MHpE. [TpubnuxenHoe
' 3HAaYEHUE BEIMYMHBI, TOYHOCTh MNpuOMKeHus. OKpyrieHue yucel.
[Ipukuaka u OLEHKa PEe3yJIbTATOB BEIYUCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHHUS C OAHON NTEPEMEHHOM
2.2 JIunenHoe ypaBHeHue. Penienne ypaBHEHNM, CBOAAIIMXCS K JJUHEHHBIM
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2.3 KBanpaTHoe ypaBHeHue. Pemenne ypaBHEHNH, CBOASAIIMXCSA K KBaJPaTHBIM
54 bukBagpatHoe ypaBHeHue. IIpumepsl pelieHus ypaBHEHUUM TpPEThEU
' Y YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM Ha MHOXKUTEIN
2.5 Pemenue aqpoObHO-paioHalbHBIX YpaBHEHUH
2.6 | Cucrembl ypaBHEHHI
2.7 VYpaBHeHUE C IByMsI IEPEMEHHBIMU U €ro rpadux
2.8 Pemenne cucreM AByX JIMHEVMHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHUM, OHO U3 KOTOPBIX JUHEHHOE, a IPYroe —
' BTOPOI CTENEHH
2.10 |I'paduueckas HHTEpHIpPETALUS CUCTEMBI YPaBHEHUH C IBYMs IIEpEMEHHBIMU
2.11 | Pemenue TEKCTOBBIX 3aau alredpandeckium crocoOom
2.12 | Yucnosele HEPABEHCTBA U UX CBOWCTBA
2.13 | PenieHue JIMHEWHBIX HEPABEHCTB C OJHOW MTEPEMEHHOM
2.14 | Pemenue cucteM JIMHEMHBIX HEPABEHCTB C OJIHOW ITEPEMEHHOM
2.15 | KBagpaTHble HEpaBEHCTBA
)16 ['paduueckass uHTEpHpeTalvsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' nepeMEHHBIMH
3 OyHKIAH
31 KBanpatuunas ¢ynkius, ee rpapuk u coiictBa. [lapabomia, KoopauHATHI
BEPILHUHBI apad0JIbl, 0OCb CHMMETPUU MapadOoIIbl
3.2 | I'paduxu ¢pynkumii y = kx, y = kx + b 1 ux cBoicTBa
3.3 | I'padpuku pynxuuii Y = oY= x° ¥ MX CBOMCTBA
3.4 |T'paduxu GyHKumi y = Jx, y = |x| u ux cBoiicta
4 Yucnossle MOCIEN0BATEIbHOCTH
Onpenenenre W crnocoObl 3aJaHUsl YHUCIOBBIX IOCJIEI0BATEILHOCTEM.
4.1 3ajaHue TMOCNEI0BaTENbHOCTH PEKYPPEHTHON (opMynoid u (opmysoi
N-Tro 4ICHa
49 Apudpmernueckass nporpeccusi. dopmynbel n-ro 4ieHa apupMeTHUECKOU
' IIPOTPECCUN, CYMMBI IIEPBBIX N YJIEHOB
43 I'eomerpuueckass nporpeccus. P@oOpMysabl N-ro 4j€Ha TIEeOMETPUYECKOU

IIPOTPECCUN, CYMMBI IIEPBBIX N YJIEHOB
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N3o0pakenne 4jaeHOB apu(PMETHYECKOM M T'€OMETPHYECKON IMpOrpeccuid

4.4 TOYKaMH HAa KOOPJAMHATHOW IUIOCKOCTH. JIMHEWHBIN U SKCIIOHCHIUATbHBIN
poct
4.5 CroxxHbI€ MPOLEHTHI
5 BeposiTHOCTh M cTaTUCTHKA
[IpenacraBnenue JaHHBIX B BHAE TaOJul, JauarpamMMm, TpaduKoOB,
5.1 WHTEpHpeTanus JaHHbIX. UTeHWe U TOCTPOCHUE TalJMI], JaHarpamw,
rpadUKOB MO PEATbHBIM JJAHHBIM
5.2 [lepecTtanoBku U (hakTopuat
5.3 CoueTraHus ¥ YUCIIO COUYETAHUIN
54 Tpeyronsuuk [lackans. Pemenue 3ana4 ¢ ucnoib30BaHneM KOMOUMHATOPUKHU
55 ['eomerpuueckass BepoATHOCTh. CIlydailHBIA BBIOOP TOYKHA W3 (UTYPHI
' Ha MJIOCKOCTH, U3 OTPE3Ka U U3 IYTH OKPY>KHOCTHU
5.6 | Hcnoeiranue. Ycnex u Heynava. Cepust HICOBITAHUN 10 MIEPBOT0 ycrexa
57 Cepust ucneitanuii bepuymnu. BepositTHocTu cOOBITUI B CEpUM UCTIBITAHUN
' bepnymmu
5.8 CrnydaiiHasi BeIMUMHA U PACIIPENEICHNUE BEPOATHOCTEN
59 MaremaTtudeckoe oxujanve W aucnepcus. lIpumepsl MareMaTH4ecKOro
' OKHMJIAHUSI KaK TEOPETHUYECKOTO CPEIHErO 3HAUEHHUS BEJIMUYHHBI
510 MaremaTndeckoe OXKHUIAHUE W JUCIIEPCUSA CIYyYaWHOM BEIIMYUHBI «UYHUCIIO
' YCIIEXOB B CEpUU UCIIBITAaHUN bepHyim»
511 [Tonsitue o 3akone OonbIIKUX yucen. M3MepeHue BEpOSATHOCTEN C MOMOIIbIO
' yacToT. Posib 1 3HaUeHue 3aKkoHa OOJBIINX YUCEIl B IPUPOJE U OOIIECTBE
6 ['eomerpus
6.1 Cunyc, kocunyc, Tanreic yriaoB or O mo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKIECTBO. DOPMYIIbI TPUBEICHUS
Pemiennie TpeyrosbHukoB. TeopeMa KOCMHYCOB W TE€OpeMa CHHYCOB.
6.2 | PemeHue mpakTUYECKUX 3alad C HCIOJIb30BAHHEM TEOPEMBI KOCHHYCOB
1 TEOPEMbI CHHYCOB
6.3 [IpeoOpazoBanue nmoaodus. [logo0re cCOOTBETCTBEHHBIX JIEMEHTOB
6.4 TeopemMa O MNpPOU3BEACHUU OTPE3KOB XOpA, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe KacaTelIbHOU
6.5 Bektop, J1nuHa  (MOIyJib) BEKTOpa, COHAMNPABJIEHHBIE  BEKTOPHI,

IIPOTHUBOIIOJJIOKHO HAIIPABJICHHBIC BCKTOPbI, KOJIJIMHCAPHOCTH BCKTOPOB,
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PAaBCHCTBO BCKTOPOB, OIICpAlUM HAA BCKTOPAMMU. Paznoxxenue BCKTOpa
110 ABYM HCKOJIJIMHCAPHBIM BCKTOpaM

KOOpI[I/IHaTBI BCKTOpA. CKaJUIpHOG IIPOU3BCACHNC BCKTOPOB, IIPUMCHCHHC

6.6
JUISl HAXOKJICHHS JUIMH U YIJIOB
JlexapToBbl KOOPAMHATHI HA IFIOCKOCTHU. Y PaBHEHUSI IIPSAMOU U OKPYKHOCTHU
6.7 B KOOpJMHATaX, NIEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpaArHAT
Y €ro NpUMEHEHUE
6.8 | IIpaBuibHBIE MHOTOYTOJIbHUKH
6.9 Jnmuna okpyxxHOocTuU. ['pagycHas u paauaHHas Mepa yriia, BBIYUCIEHUE JJINH
' IYT OKPY>KHOCTE!
6.10 | [Inomane kpyra, CEKTOpa, CErMEHTA
611 JIBWKEHHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUHU (Uryp (31emMeHTapHbIe

npeactaienus). [lapannenpasiii neperoc. [lopopot
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MEPEYEHD (KOJJUD®UKATOP) IPOBEPSIEMBIX TPEEOBAHUM

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30BAHUSA 1 DJIEMEHTOB
COAEPKXAHUA ITO MATEMATHUKE

J171st mpoBeIeHUsT OCHOBHOTO TOCY/IApPCTBEHHOTO YK3aMeHa 110 MaTeMaTuKe (Janee —
OI'> mno wmaremaTuKe) UCHONB3YETCS TepeueHb (KoaudukaTop) MpOBEPSIEMBIX

TpeOOBaHUN K

pe3yynbTartaM OCBOCHMSI OCHOBHOW OOpa30BaTEIbHOW MPOTPAMMBbI

OCHOBHOTO 00111eT0 00pa30BaHUs U DJIEMEHTOB COJICP)KaHUs.

IIpoBepsiembie Ha OI'D mo maremaTnke TPeOOBAHUSI K Pe3yJbTaTaM OCBOCHUA
OCHOBHOM 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Kon
MIPOBEPSEMOTO
TpeboBaHUs

[IpoBepsiemble TpeOOBaHUS K IPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOUM 00pa30BaTeIHLHON MPOTPaMMbl OCHOBHOT'O OOIIIET0O
oOpa3oBanus Ha ocHoBe PI'OC

1

YMeHue ornepupoBaTh MOHSTUSAMHU: MHOXECTBO, IOAMHOMXECTBO,
omepalvy HaJ MHOXKECTBAMHU;, YMEHHE OMNEPUPOBATH TOHITUSIMU:
rpad, cBs3HBIA Tpad, AEpeBO, LUK, TPUMEHSITh UX MPH PEIICHUU
3aJla4y; YMEHHUE UCTIOJIb30BaTh IPaPUUecKoe MpeICTaBICHUEe MHOXKECTB
JUIS1 ONIUCAHUS PEATIbHBIX MPOIIECCOB U SIBJICHUM, IPU PELICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEAMETOB

YMeHne onepupoBaTh MOHATUAMU: ONPEAECIEHNE, AKCUOMa, TEOPEMA,
JI0KA3aTeJbCTBO; YMEHWE pACHO3HABATH WCTUHHBIE W  JIOKHBIC
BBICKA3bIBaHMS, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHne OonepupoBaTh MNOHATHSIMH: HATYPAIIBHOE YHCIO, MPOCTOE
M COCTaBHOE YMCJIO, JACIMMOCTh HATYyPAJIbHBIX YHCEN, MNPU3HAKHU
JENUMOCTH, LEJI0€ YUCI0, MOIYJb YHCIa, OOBIKHOBEHHas JIpo0b
U JecsITU4Has Apo0b, CTaHJAPTHBIN BUJl YKCIIA, pallUOHAIBHOE YHUCIIO,
UppAlMOHAIBHOE YHCIIO, apu(PMETHUYECKUN KBaJApPATHBIM KOPEHbD;
YMEHHUE  BBIIOJHATH  JEUCTBUS C  4YUCIAMH, CpaBHUBATh
Y yOOPSAOYMBATH YMUCIA, MPEACTABIATh YKCIA HAa KOOPAWHATHOM
MPSIMOM, OKPYIJVIATh YHCIA;, YMEHHE J€NaTh NPUKUAKY WU OILIEHKY
pe3yJibTaTa BIYUCIEHUM

YMeHue onepupoBaTh MOHATUSAMH: CTENEHB C LIEJBIM IOKA3aTENeEM,
apu(pMeTHYeCKUid KBaJpaTHbI KOPEHb, MHOTOWIEH, ajareOpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaldbHOW CTENEHU
OOJbllle €IUWHULBI; YMEHHUE BBINOJHATH pacyeThl Mo (opmyiam,
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npeoOpa3oBaHusi  IENbIX, JAPOOHO-PAIIMOHATBHBIX  BBIPAKECHUIM
U BBIPQXXEHUU C KOPHSIMHU, Pa3IOKCHUE MHOTOUJIEHA HA MHOXXUTEIIH,
B TOM YHUCJIE€ C HCIOJIb30BaHUEM (POPMYNI Pa3HOCTH KBaJAPaTOB
Y KBaJipaTa CyMMBbI U Pa3HOCTHU

YMeHne onepupoBarh MOHATUSMU: YUCIOBOE PABEHCTBO, YPaBHECHUE
C OIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C NIEPEMEHHOM; YMEHHUE PEIIaTh JUHEUHBIE U KBaJAPATHBIEC YPAaBHEHUS,
JTPOOHO-PAIIMOHAILHBIE YPAaBHEHUSI C OJHOM IMEPEMEHHOU, CHUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, JIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE ¥ JPOOHO-pAIlMOHANIBHBICE HEPABEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHCJIE IIPU PEIIEHUH 33/1a4 U3 IPYTUX IPEAMETOB
M TMPAKTUYECKHUX 3a/1a4; YMEHHUE HCIOJIb30BaTh KOOPIAUHATHYIO
OpSIMYI0 M KOOPAMHATHYIO TUIOCKOCTh JJIsi M300pa)K€HUsl pelIeHui
YPaBHEHU, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh NOHATUAMU: (GYHKIHS, rpaduk GyHKINH, HYJIN
GyHKIMH, IPOMEXYTKH 3HaKOIIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHMs, HauOOJIbLIeE M HAUMEHbIIEE 3HAUYCHUS
GyHKIMY; YMEHHE OIlepUpPOBAThH MOHATUSAMHU: npsimas
OPONOPLUHUOHATIBHOCTh,  JUHEHHas  (yHKUMS,  KBaJpaTU4YHAs
GyHKIMA, 0OpaTHas MNPONMOPLHOHAIBLHOCTh, Mapadoja, Tumnepoona;
YMEHHE CTpOUTh rpaduku (YHKUUNA, HCIOIB30BaTh TpapuKu
Ul ONpEAENEHMs  CBOMCTB  INPOLIECCOB M 3aBUCHUMOCTEH,
JUIA pellleHusl 3aJady M3 JAPYruX ydeOHBIX MPEAMETOB U pPeajbHOM
KU3HU; YMEHHE BbIpaXaTb (OpMyJaMU 3aBHCUMOCTH MEXIY
BEJIMYMHAMU

Ymenue OIIEpUPOBATH MTOHATHSIMU: I1OCIEA0BATEIBHOCTD,
apudmMernyeckass U TEOMETpUYECKass  IPOrPEecCUd;  YMEHHE
UCMOJb30BaTh CBOMCTBA MOCIENOBATENLHOCTENH, (DOPMYIIBI CYMMBI
¥ OOWIEro 4jieHa MpU PElIeHUH 3a/1ad, B TOM YHCIe 3a7a4 U3 JIpyrux
y4EOHBIX MTPEIMETOB U peanbHOMN KU3HU

YMeHue pemaTth 3alaud pa3HbIX TUIOB (B TOM YHUCJE Ha MPOIEHTHI,
JOJIW W YacTu, JABWXKEHHE, PAOOTy, IIEHY TOBAPOB M CTOUMOCTH
MOKYIOK U YCIIYT, HaJIOTH, 3a/1a4d U3 00JIACTH YIIPaBJICHUS JTHYHBIMU
U CeMeHHBIMM (UHAHCAMU); YMEHHUE COCTaBISITh BBIPAKEHUS,
YpaBHEHHUS, HEpPaBEHCTBA W CHUCTEMBI IO YCIOBHIO 3aJadyH,
UCCJIEIOBATh TOJy4EHHOE PEIICHUE U OLIEHUBATh MPaBIONOJ00HOCTh
MOJIYYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBarh MOHATUSIMU: PUTYpA, TOUKA, OTPE3OK, MpsMasl,
Jyd4, IOMaHasi, yroJi, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOO €TPEHHBIIH
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U PABHOCTOPOHHMH TPEYroJbHUKH, MPSMOYIOJbHBIA TpPEyTrOJbHHUK,
MeJuaHa, OMCCEKTpUCa U BBICOTA TPEYTrOJbHUKA, YETHIPEXYTOJIbHUK,
napajjiesiorpaMM, pomO, TpPSIMOYIOJbHHUK, KBaApaT, Tpamneuus;
OKPYXHOCTb, KpYT, KacaTellbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHUE pelaTh 3aJadyd, B TOM YHCIE U3 MOBCEIHEBHOMN
KU3HH, HA HAaXOXJCHUE T'€OMETPHUYECKUX BEJIMYUH C NPUMEHEHHEM
U3YYCHHBIX CBOMCTB GUTYpP U (HaKTOB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PABEHCTBO (QHUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauIeIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX,
yrojl MEXAYy NpSIMbIMHU, NEPHIEHANKYJSP, HAKJIOHHAsA, MPOCKIU,
nogobue puryp, mnogoOHbIE TPEYTOIbHUKH, CHMMETPUS OTHOCUTEIBHO
TOYKM WU TPSAMOM; YMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO
U nogobue Guryp, napawienbHOCTh U NePHEHAUKYIIPHOCTD MPSIMbIX
B OKpYXKaIoIeM MUpe

11

YMeHne onepupoBarh MNOHATHSMH: JUIMHA, PACCTOSHUE, YroJl
(BenuuMHA yrila, CHHYC M KOCHHYC YIIa TPEyrojibHUKa), IJIOIA/b;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U 00BEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE IPUMEHATh (OPMYJbI TIepUMETpa | IUIOIIAJH
MHOTOYT'OJIbHUKOB, JITMHBI OKPY>KHOCTH U IUIOMIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Mapajulesienuneaa; YMEHUE MPUMEHSTh MPU3HAKU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME VIJIOB TPEYrOJIbHUKA,
TEOpEMY [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIICHHUS
JUTS BBIYUCIICHUS JJIMH, PACCTOSHUM, TIJIOMIAACH

12

YMeHnue u300paxkaTh IUIOCKHE (UIypbl M WX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UIYpbl OT PYyKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M  3JEKTPOHHBIX  CPEICTB IO  TEKCTOBOMY
WJIH CUMBOJIbHOMY OIMCaHUIO

13

YMeHue OIICpHUpPOBATH IIOHATUAMM. MMpAMOYTOJIbHAA CHUCTEMA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha 4YHUCIO0, CKaAJLIPHOC IIPOU3BCACHUC
BCKTOPOB, YMCHHUC HUCIIOJIB30BATH BCKTOPbI n KOOpAWHATBI
I IPEACTABJICHHWA JaHHBIX U PCIICHUA 3aaa4, B TOM YHCJIC U3 JPYTHUX
y‘IC6HBIX npcaIMCTOB U peaHBHOﬁ KHN3HHU

14

YMeHHe OomepupoBaTh TOHITHSMH: CTOJOMKOBBIE W KPYTOBBIC
auarpaMMbl, TaOMWIBI, cpeaHee apudMeTHdeckoe, MeauaHa,
HamOOJbIIIee ¥ HAaMMEHBIIIEE 3HAYCHUS, pa3Max UYHUCIOBOTO Habopa;
YMEHHE W3BJIEKaTh, MHTEPIPETHUPOBATH U  IPEOOPa3OBHIBATH
uH(OpMAIINIO, TPEICTABICHHYI0 B TaOMUIlaX M Ha Juarpammax,
OTPAXKAIONIYI0 CBOMCTBA M XapaKTEPUCTUKU PEabHBIX MPOIECCOB
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U SBJICHUM; YMEHUE paACIO3HABAaThb W3MCHYUBHIC BEIMYUHBI
B OKPYKAIOIEM MUPE

15

YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIA OMBIT (CIIydalHbIN
DKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIM HCXO.M)
CIy4alHOTO OMbITa, CJIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HAXOJWTh BEPOSTHOCTU CIy4yalHBIX COOBITUHA B OIBITAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHUE PEeIIaTh
3aJlayd METOJOM OPraHW30BaHHOrO Mepedopa U C UCHOJIb30BAHHEM
npaBuja YMHOXKEHHS; YMEHUE OLIEHHBAaTh BEPOSTHOCTU PEAbHBIX
COOBITHI W SBJICHHUH, MOHUMATh POJIb MPAKTUYECKH 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 TMOIXOISAIINN W3YYCHHBIH METOH IS PEIICHUS
3a/1a4¥, MPHUBOAUTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEU
B IIPUPOJIE U KU3HM, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMATUKH
B HCKYCCTBE, OIKUCHIBATH OTACIbHBIC BBIIAIOIIMECS PE3YJIbTATHI,
MOJIYYEHHBIE B XOJE€ PA3BUTHS MATEMATUKW KaK HAYKH, IPUBOJIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB B OT€UECTBEHHOM
Y BCEMUPHOU UCTOPUU

IlepeyeHb 3J1eMeHTOB cofep:xaHus, NpoBepsieMbIX HA OI'D Mo MmaremaTnke

Kon [IpoBepsieMBbIl AJIEMEHT COAEPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbhble u nensle uncna. [Ipu3sHaky AeIMMOCTH LENbIX YUCE
1.2 OObIKHOBEHHBIE U  JECATHYHBIE JpOOHM, TMPOLEHTHI, OECKOHEUHBIC
NEPUOIUYECKUE TPOOH
1.3 Panmonanpupie yucna. Apudmernyeckue OMepanud C panroOHAIbHBIMU
YUCIIaAMHU
1.4 | leficTBuTenbHbIE YUClia. ApUPMETHUECKHUE ONEPALUU C AEUCTBUTEIbHBIMU
YUCIIAMHU
1.5 | IlpubnukeHHbIE BBIUMCICHUS, MPAaBUJIA OKPYTJIEHMS, MPUKUIKA U OLIEHKA
pe3yJIbTaTa BEIYMCICHUM
2 AnreOpandecKkue BhIpaKEHUS
2.1 bykBeHHbIE BbIpaKEHUSI (BBIPAXKEHUS C TIEPEMEHHBIMM )
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2.2 | Crenenp ¢ nensiM nokasareneM. CTeleHb ¢ palMOHAIbHBIM ITOKA3aTelIeM.
CBolicTBa CTENIEHU
2.3 MHoOrouseHb!
2.4 | AnreGpanueckasi ApoOb
2.5 Apudmernyeckuii KOpPEHb HaTypaJIbHOU CTEICHH. [enictBus
C apu(PMETHUECKUMU KOPHSIMU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHMS U HEPABEHCTBA
3.1 Lenbie u npoOHO-palOHAIbHBIE ypaBHEHUS. CUCTEMBbl U COBOKYITHOCTU
YpaBHECHUI
3.2 | lensie u apoOHO-panmoHaIbHbIE HEpaBeHCTBA. CUCTEMBl U COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenue TeKCTOBBIX 3a/1a4
4 YucoBele MOCIEN0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TIOCIIE10BATEIbHOCTEN
4.2 Apudmernueckass U reomerpuueckas nporpeccuu. dopmyna CIOXKHBIX
IIPOLIEHTOB
5 DyHKIIUU
5.1. | ®ysknuda, cnocoObl 3amanus ¢GyHkiuu. [padux  Qyakmum. OO6mactb
ONpeAeNIeHUsT M MHOXKeCTBO 3HaueHud ¢yHkumu. Hymm ¢yHknum.
[IpoMexxyTKM 3HAKONOCTOSHCTBA. [IpoMEXKyTKM MOHOTOHHOCTH ()YHKIIUU.
MakcumyMbl W MHUHUMYMBbI (QyHkuuu. Haumbornbiiee M HamMmeHblnee
3Ha4YeHHE (PYHKIUU Ha POMEKYTKE
6 KoopaunaTel Ha IPsAMOM U TUIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlekapTOBBI KOOPAMHATHI HAa TUIOCKOCTH
7 ['eomeTpus
7.1 ['eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHHUKH
7.4 OKpyKHOCTb U KpYyT
7.5 | I3aMepeHne reoMeTpuyeCcKnX BEIUYHH
7.6 | BekTopbl Ha IJIOCKOCTU
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8 BeposiTHOCT 1 cTaTUCTHKA
8.1 OmnucarenbHasl CTaTUCTHKA
8.2 | BepoarHocTb
8.3 | KomOuHnaropuka
8.4 MHoxecTBa
8.5 ['padbr
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