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denepanpHas paboyas mporpaMma 1o ydeOHoMmy npeamery «Marematuka» (6a30BbIi
ypoBeHb) (mpeameTHas obinacth «Marematuka ©W  HHpOpMaTHKay)  (janee
COOTBETCTBEHHO — MpOTpamMmMa 1o MaTeMaTHKe, MaTeMaTHKa) BKITFOYAET MOSICHUTEIBHYIO
3aIlMCKY, COJIepKaHne 00YUCHHUS, TNIAHUPYEMbIC PE3YJIbTaThl OCBOSHUS MTPOTPaMMBI  TIO
MaTeMaTHKe, TeMaTHIECKOE TJIaHUPOBAHHE.

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo matemaTuke sl oOywaromuxcs 5—9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B mporpamMMe mo MaT€MAaTUKE YUTEHbl HAEHU W TOJOKEHUS
Konuenuuu pa3putus MmaTemMaTH4eckoro oopazoBanus B Poccuiickoit deneparum.

[IpeameToM MaTeMaTHKH SBIISIOTCS QyHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MUpPa —
MPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIC OTHOIIECHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSI pa3BUTHS HAYIHBIX W TMIPUKIAAHBIX UCH ). MaTemMaTnueckue 3HaHusS 00eCIIeYNBAIOT
MOHMMAaHUE TIPHUHIIUIIOB YCTPOWCTBA M WCIOJB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE U HMHTEPIPETAIUI0 COIMAIBHON, SKOHOMUYECKOH, MOJIUTUYECKOU
uH(poOpMaIuK, aI0T BO3MOXKHOCTH BBIMOJHATh PACU€Thl U COCTABIATH AJTOPUTMBI,
HAXOJUTh U IPUMEHSATH (POPMYIIBI, BIAACTh MPAKTUUESCKUMH TPUEMaMHU T€OMETPUIECKIX
WU3MEPCHUI M TOCTPOSHUH, YNUTaTh WH(POPMAIUIO, TIPEACTABICHHYIO B BUJIE TaOJMII,
auarpaMM U TpauKOB, JKUTh B YCJIOBHUSIX HEOMPEACNEHHOCTH ¢ IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuenne matemaTukd GOpMHPYET y OOYYaIOUMIUXCS MAaTeMAaTHYCCKHH CTHIIb
MBIIIJICHUS, TTPOSIBIISIONTUNCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKax. OOydarommecs
OCBAaMBAIOT Takue MPUEMBI W METOAbl MBIIUICHHUS, KaK WHAYKIUS U JETyKIUs,
00001IeHIEe W KOHKPETU3AIMsI, aHAJIN3 M CHHTE3, KiIacCU(PHUKAIUA U CHCTeMaTH3aIlus,
abctparupoBanue U aHATOTHsI. OOBEKTH MATEMATHUECKUX YMO3AKITIOUEHUH, PAaBHUJIa X
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHUM, CIOCOOCTBYIOT
BbIPaOOTKE yMeHHsI (OPMYIUPOBAaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
CaMbIM pPa3BHBAIOT JIOTHYECKOE MBIINUICHUE. V3ydeHHe MareMaThKu o00ecleurnBacT
dbopMHpOBaHHWE AITOPUTMHUYECKOW KOMIIOHEHTHI MBINUICHHS W BOCIHTAHWEC yMCHUU
JIEUCTBOBATh 1O 3aJaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh WM3BECTHHIE U
KOHCTPYHPOBATh HOBBIC. B mporiecce perienus 3a1a4 — OCHOBOM y4eOHOU e TeTbHOCTH
Ha YpOKax MaTeMaTHKH — Pa3BUBAIOTCS TBOPYECKAS U MIPUKIIATHAS CTOPOHBI MBITTUICHHSI.

OOyueHnne mMaTeMaTuke TAaET BO3MOXXHOCTH pPa3BHBaTh y 00YYarONIUXCS TOYHYIO,
parMoHAIbHYI0O U WH(POPMATUBHYIO pe4b, YMEHUE OTOMpPATh HauOOJIee MOJIXOJSIINE
SI3BIKOBBIC, CHUMBOJIMUECKHE, TpadudecKue CpeACTBA JUIsl BBIPAKEHUS CYXKICHHA H
HAIJISITHOTO UX MPEJCTaBICHUS.
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[Ipy u3yyeHUM MaTEeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMHU
NO3HAHUA JEUCTBUTEIBLHOCTH, NPEICTABICHUSIMH O MPEAMETE U METOJAaX MaTEMaTUKH,
UX OTJIMYUHU OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTAX
IPUMEHEHHUSI MaTEMAaTUKU JIJIsl pELIEHHs HAyYHbIX U IPUKIIAIHBIX 3a/1a4.

[IpuopureTHbIMU LEISIMU OOYYEHHSI MaTEMATUKE B 5—9 Kitaccax sIBISIOTCS:

(opMuUpOBaHHE ILEHTPAIbHBIX MAaTEMaTUYECKUX MOHATUH (YMUCIO, BEIMYMHA,
reoMeTpuyeckas (urypa, mepeMeHHas, BEpOATHOCTb, (PYHKLHs), 0OecrnedynBarolInX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHUs 00YyJaIOUINXCS;
noJiBeJIcHNEe 00y4JaromnXcsi Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTEMaTHUKd W OKPYXKAIOLIEro MHpa, NOHMMAaHHWE MAaTEMaTUKU Kak 4YacTu oOuei
KyJIbTYpbl Y€JIOBEUECTBA; Pa3BUTUE MHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyJarouuxcsi,  I[O3HABaTEJIbHOW  AaKTUBHOCTH,  MCCIIEIOBAaTEIbCKUX  YMEHH,
KPUTUYHOCTH MBIIUICHHS, HHTEpEca K HU3YYEHUI0O MaTeMaTukd; (OpMHUpPOBAHUE
(YHKIIMOHAJIBbHONW MaTeMaTUYECKON rpaMOTHOCTU: YMEHHUS

pacrno3HaBaTh MPOSIBIICHUSI MaTEMaTUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
pEAIbHBIX JKU3HEHHBIX CUTYallUsIX M MPU HU3YYEHHM APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBICHHS] 3aBHUCHUMOCTE W 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTh KX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTE€MATUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKU ammapar Uil peleHUs NPaKTUKO-OPUEHTHPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATh IIOJyYECHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUY COJEPKAHMSI IPOTPAMMBI 110 MaTeMaTUKe B 5—9 knaccax: «Hucna
U BBIUKCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEpPaBEHCTBaY), «DyHKIMMN», «I"eomeTpus» («I'eomeTprdeckue GUrypbl 1 UX CBOMCTBAY,
«3MepeHne reoMeTpuyYecKUX BEIUYUH»), «BeposTHOCT, M cTaTUCTUKaA». JlaHHBIE
JVHUM Pa3BUBAIOTCA MapajuieIbHO, KaXJ]as B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYTroii, a B TECHOM KOHTAKT€ U B3aUMOJICHCTBUMU.

ConeprxaHue nmporpaMMbl [0 MaTeMaTHKE, paclpeleaéHHoe Mo rogamMm o0ydeHus,
CTPYKTYpPUPOBAHO TAaKUM O0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHLUIHUAIBHBIM
BompocaMm  oOydJaromuecss  oOpamamuch  HEOJHOKpPAaTHO, 4YTOOBI  OBJIAJICHUE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMHU OCYIIECTBIISUIOCH IOCIEAOBATENIbHO U
NOCTYIATEIbHO, C COOJIOJEHUEM MPUHIUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOINIyI0 CHCTEMY MaTe€MaTH4EeCKHX TPEJCTaBICHUN OO0y4arouuxcs,
pacimpsis ¥ yrayOssis e€, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maremaTuka sBIsSETCS 0053aTENbHBIM YUEOHBIM
IpeIMETOM Ha ypOBHE OCHOBHOTO o0miero oopasoBanus. B 5-9 knaccax matemaTuka
TpPaJMLIMOHHO U3y4aeTCs B paMKaXx CIEAYIOLIMX Y4eOHbIX KYpCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 knaccax — KypcoB «AnreOpay (BKIIIOYasi 2JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOCTEN) U «l'eomerpusi». Ilporpammoil mo maremMaTHKE BBOJIUTCA
CaMOCTOSITEeNIbHBIN yueOHbI Kypc «BeposSTHOCTb U CTATUCTUKAY.
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OO1miee 4YMCIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4YeHHUS MaTeMaTuku (0a30BBIi
YPOBEHb) Ha YPOBHE OCHOBHOTO 00ImIero oopazoBanus, — 952 gaca: B 5 kmacce — 170
yacoB (5 yacoB B Heenio), B 6 kinacce — 170 gacos (5 gacoB B Henenio), B 7 kinacce — 204
yaca (6 yacoB B Hejleno), B 8 kinacce — 204 daca (6 yacoB B Henelnwo), B 9 kimacce — 204
gaca (6 4acoB B HEJICIIO).

IIVIAHUPYEMBIE PE3VYJIbTATbl OCBOEHHSI TTPOI'PAMMBI o
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OGPA3OBAHMUSI

N3y4yeHne MaTeMaTUKH Ha ypOBHE OCHOBHOT'O 0011IEro 00pa30BaHuUs HAIIPABIECHO Ha
JOCTHKEHHE OOYYaOUUMUCS JIMYHOCTHBIX, METAllPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNIbHBIX PE3YIbTATOB OCBOCHUS yUEOHOIO IIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE  pe3yJbTaThl  OCBOCHMS  NIpPOrpaMMbl IO  MAaTeMaTHKE
XapaKTePU3yIOTCs: 1) maTpuoTHYecKoe BOCIUTAHHE:

MPOSBJIEHUEM HMHTEpPECA K MPOLIJIOMY M HACTOSIEMY POCCHMCKOW MATEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHHUSIM POCCUUCKAX MATEMATHKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3THUX JOCTH)KCHUH B JIPYTMX HAyKaxX U
MPUKJIAJAHBIX cepax;

2) TpakIaHCKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakIaHHA U Pean3alliy ero mpas,
NpEeACTAaBICHUEM O MAaTeMaTUYeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS PaA3THMUHBIX
CTPYKTYD, SIBJICHHH, MPOIEAYP TPAKITAHCKOTO OOIIeCTBa (HampuMep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO OSTUUYECKUX TMpoOJieM, CBS3aHHBIX C MPAKTUUYECKUM
NPUMEHEHUEM JIOCTMIKEHHM HayKH, OCO3HAHUEM BaXKHOCTH MOPAIbHO-ITHYECKUX
NPUHIUIIOB B IEATEIILHOCTH YIEHOT0; 3) TPY/I0BO€E BOCIIMTAHNUE:

YCTAaHOBKOM Ha AaKTUBHOE y4YacTH€ B PEIICHUHM MPAKTUYECKUX  3ajad
MaTeMaTUYECKOW  HAMpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTEeMaTUYECKOro
oOpa3oBaHMsi Ha TPOTHKEHUM BCEH KU3HU 7 YCHEIIHOW MpodeCcCHOHATBHON
NEATCIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPDOM U
MOCTPOCHUEM HWHIWBHUAYaJbHONW TPACKTOPUU OOpa30BaHUSA W KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPeOHOCTEH; 4) 3cTeTHYecKoe
BOCNIMTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHAJLHOMY W 3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKnX OOBEKTOB, 3aJad, pEIICHWH, pacCyXJICHUW, YMEHUIO BHJICThH
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE; D) EeHHOCTH HAYYHOT0 NMO3HAHMS:
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OpHUEHTALMEN B JEATEIIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4YHBIX IIPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YEJNOBEKa, MPUPOJABI M OOIIEecTBa,
MOHMMaHUEM MAaTeMaTU4YEeCKOW HAYKH KakK cepbl YeTOBEUECKON NeATEIbHOCTH, TAllOB
e€¢ pasBUTUA M 3HAYUMOCTH [UIA DPAa3BUTUA LUBWIM3ALKUM, OBJAJCHUEM S3BIKOM
MaTeMaTUKU M MaTeMaTUYECKOW KyJIbTypOM Kak CpeACTBOM IIO3HAHUSA MHUpa,
OBJIQJICHUEM NPOCTEUIINMH HABBIKAMH UCCIEA0BATEIBCKON NESTENBHOCTH;

6) pusnyeckoe BoOCIHTAHWHE, ¢popMupoBanue KyJbTYPbl 310POBbSI H
3MOLMOHAJIBLHOIO 0JIaronoJyuns:

TOTOBHOCTBIO ITPUMEHSITh MATEMATHUYECKNE 3HAHUS B UHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 3/I0pOBOro 00pa3a KU3HU (340POBOE MUTAHHUE, COATAHCHUPOBAHHBIN pPEXUM
3aHATHI U OTAbIXA, pEryJisipHas (pu3ndecKasi akTUBHOCTS), CHOOPMUPOBAHHOCTHIO HABbIKA
pedrekcun, MpU3HAHUEM CBOEro IpaBa Ha OHIMOKY M TaKOro K€ IpaBa Jpyroro
YeJIOBEKa;

7) 3K0JIOTHYeCKOe BOCIIHTAHHUE:
OpHEHTAIMEN HA MPUMEHEHHE MATEMATHYECKMX 3HAHMIA JUIs PEIIEHUS 3a0a4

B 00JIaCTH COXPAaHHOCTH OKPY>KAIOIIEH CpejIbl, TUTAHUPOBAHUS TTOCTYITKOB M OIICHKU UX
BO3MOXHBIX TIOCIICJICTBUNA JJIS OKPY’KaIOIIEeW Cpelibl, OCO3HAHHUEM TJI0OAIBHOTO
XapakTepa 5SKOJOTHYECKMX IMpoOJieM W TyTed HuX pelieHus; 8) amanramusi K
U3MEHSIIOIIUMCSl YCJIOBHSAM COUMAJIBHOW M TPHUPOJAHON Ccpeabl: TOTOBHOCTBHIO K
JNEUCTBUSM B YCIOBUSAX  HEOMPENEIEHHOCTH, TOBBIINICHUIO YpPOBHSA  CBOECH
KOMITETEHTHOCTH 4epe3 MPaKTUUYECKYIO JesTEIbHOCTh, B TOM YHCIE YMEHHUE YUUTHCS Y
JIPYTUX JIOJEH, MpHoOpeTaTh B COBMECTHOM ACATEIHPHOCTH HOBBIC 3HAHWS, HABBIKH U
KOMITETCHIIUH U3 OIbITa APYTHX; HEOOXOIUMOCTHIO B (JOPMHUPOBAHNY HOBBIX 3HAHHM, B
TOM unciie GopMyIupOBaTh

U7, TIOHATHUS, TUTIOTE3bI 00 O0OBEKTAX U SIBICHUSIX, B TOM YHCJIC paHee HE U3BECTHBIX,
0CO3HaBaTh JEePUIIMTH COOCTBEHHBIX 3HAHMM U KOMIIETEHTHOCTEH, IIAHUPOBATh CBOE
pa3BUTHE; CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHHUMATH
CTPECCOBYIO

CUTYAIINIO KaK BBI30B, TPEOYIONUH KOHTPMEP, KOPPEKTUPOBATH MPUHUMACMbBIC PEIICHUS
U AecTBUS, (OPMYITUPOBATH U OIIEHUBATH PUCKU U TIOCIIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI

B pe3yibTaTe 0cBOCHHS MPOTPpaMMEBI TI0O MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
ob11ero oOpazoBanus y odyyaromierocs 0yayT cpopMupoBaHbl METapeAMETHBIE
pe3yAbTaThl, XapaKTEPHU3YIOIIMECS OBJIaICHUEM YHUBEPCATbHBIMH ITO3HABATEIBHBIMA
JENUCTBUSMHY, YHUBEPCATHHBIMH KOMMYHUKATUBHBIMH  JIEHCTBUSIMU u
YHUBEPCAITHHBIMH PETYISITUBHBIMU JACHCTBUSMU.
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IHo3HaBaTebHBIC YHHUBeEpCcaJbHbIE yqeﬁnble nercrBus ba3oBble
Jornyeckue JecTBUA:

BBISIBIIATH M XapaKTePU30BaTh CYIICCTBEHHBIC TPHU3HAKA MaTEeMaTHYCCKUX

O0OBEKTOB, MOHSATHH, OTHOIICHWA MEXIYy MOHSATHSAMH, (OPMYIUPOBATH ONpEACIICHUS

MOHSTHN, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIacCU(DUKAIMKM, OCHOBAHHS ISt

0000mIeHNsT W CpaBHEHUS, KPUTEPUH MPOBOJUMOTO aHAIN3a; BOCIPUHUMATH,

dbopMyIMpOBaTh U IPEOOPA3OBHIBATH CY)KJICHUS: YTBEPAUTEIIHHBIC

W OTpUIlaTeIbHBIC, EIWHWYHBIC, YaCTHbIE W OOIMe, YCIOBHBIC; BBISBIATH

MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTHBOPEYHUS B (paKTax, JaHHBIX,

HAOJNIONICHUSIX M YTBEPXKICHHUSX, MpeyiaraTb KpUTEpUHU JUISL  BBISIBIICHUS

3aKOHOMEPHOCTEH U NPOTHUBOPEUMH; JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB

JIOTUKH, EAYKTUBHBIX U WHIYKTUBHBIX

YMO3aKJIIOYeHUH, YMO3aKIIOUEHWH 10 aHaJloTWH; pa3dupaTh JOKa3aTelbCTBa
MaTEeMaTUYECKHUX YTBEPKICHUHN (TIPSIMBIC U

OT TPOTUBHOTO), TIPOBOJUTH CaMOCTOSITCIIBHO  HECJOXKHBIE  JOKa3aTeIhCTBa

MaTeMaTH4eCKnX (DaKTOB, BBICTPAWBATh APTYMEHTANWIO, NPHBOJUTH MPUMEPHI U

KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUSI; BHIOMPATH CIIOCO0 peleHUs

y4eOHOM 3a7a4M (CpaBHUBATh HECKOJIBKO BApUAHTOB

perieHus, BHIOUpaTh HanOoJiee MOIXOMANINN ¢ yIETOM CaMOCTOSITEIHLHO BBIICIICHHBIX

kputepueB). bazoBble ncciieqoBare/bCKue AeiCTBUA:

UCIIOJIb30BaTh  BOINPOCHl KaK MCCIENOBATEIbCKUA HWHCTPYMEHT TIO3HAHUS,
bopMyIMpOBaTh BOMIPOCH], PUKCUPYIOIINE MPOTHBOPEYHUE, MPOOIEMY, CAMOCTOSATEIHLHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MO3UIINI0, MHEHHUE; TIPOBOJINTH MO CAMOCTOSITEIbHO COCTABJICHHOMY TUTAHY HECIIOKHBIN
HKCIIEPUMEHT,

HEOO0JIBIIIOE UCCIIEAOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYeCKOT0 OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXTY CO00M; CaMOCTOSTENHHO (hOPMYITUPOBATH OOOOIICHHS U
BBIBOJIBI TIO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOJEHUS, WCCIIEIOBAaHUS, OICHUBATH
JIOCTOBEPHOCTh TOJIYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M OOOOIIECHUI; MPOTHO3UPOBATH
BO3MOYKHOE pa3BUTHE MPOIIecca, a TAaK)Ke BhIIBUTATh

MIPETIOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX yCIoBUsAX. PaGoTa

¢ uHgopmanmei:

BBISBJIIATH HEOOCTAaTOYHOCTH 151 N30BITOYHOCTD I/IHq)OpMaL[I/II/I, JaHHBIX,

HEOOXOIMMBIX JJIS PELICHUsI 3a/1auu; BIOUpaTh, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh 151 WHTEPIPETUPOBATH
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uHOpPMAIMIO Pa3IMYHBIX BUAOB U (OpPM TMpeACTaBieHUs; BbIOMpaTh Gopmy
npecTaBiIeHus UH()OpMaLUY U WILTIOCTPUPOBATH PEIIaeMble

3a/layd CXeMaMu, JMarpaMmamMu, UHOW TpauKoil ¥ UX KOMOMHAIUSIMU; OIICHUBATH
HaAEKHOCTh HH(DOPMALIMU TTO KPUTEPHSIM, TIPEITIOKEHHBIM YUUTEIEM

NI C(i)OpMyJ'II/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMmyHuKaTMBHbIE YHUBEpPCAJIbHbIE YUeOHbIEe JeiiCTBUSI:

BOCIIPUHUMATH U ()OPMYITHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHUSIMU U
HEeIsIMU OOIIeHUSs, ICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO X0y PEIICHHS 3aJa4d, KOMMEHTHPOBATh
MOJyYEHHBI Ppe3yibTaT; B XOJ€ OOCYXKICHHsA 3aJaBaTh BOMPOCHI IO CYIIECTBY
00cyX1aeMoii TEMBI, POOJIEMBI, pEIIaeMoi 3a/1a4u, BbICKa3bIBATh UJI€U, HAIICJICHHbBIC HA
MOWCK PEUIECHUs, COMOCTABIISITH CBOU CYXICHHUS C CYXICHUSMU JNPYTUX YYaCTHUKOB
nuanora, OOHapyKMBaTh pa3IMYM€ W CXOJICTBO IMO3MIMA, B KOPPEKTHOU Qopme
dbopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS; MPEACTABIATh PE3yIbTaThl PEUICHUS
3a/1auu, HKCIIEPUMEHTA, UCCIIEAOBAHMS, MPOEKTa, CAMOCTOSTENIBHO BBHIOMpPATh (opmar
BBICTYIUICHUS ¢ YYETOM 3a/1au MPE3CHTAlUU U OCOOCHHOCTEN ayJUTOpUM; MIOHUMATh U
UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON 1 HHINBUAYATHHON pabOThHI
IpU pelIeHuH Y4YeOHBIX MaTeMAaTHYeCKUX 3a/Jady; MPUHUMATH Ielh COBMECTHON
JeSTENIbHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW palOThI, paclpeiesaTh BUIbI
pabot, TOroBapuUBaTHCS, OOCYKJIATh MPOIIECC M pe3ydabTaT paboThl, 00001aTh MHEHHUS
HECKOJIbKHX JIIOJIEH; y4acTBOBATh B IPYyMMoOBHIX opMax paboThl (00CYyx)aeHUSI, OOMEH
MHEHHUSIMHM, MO3TOBBIC INTYPMBI W JIpyTHE), BBITIOJHITH CBOIO YacTh pabOTHl H
KOOPJIMHUPOBATh CBOW JIEHCTBHSI C JPYTUMHU YjC€HAMH KOMAaHJbI, OIICHMBATh Ka4eCTBO
CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YHACTHUKAMU
B3aUMOJCHUCTBUA.

PeryasiTuBHBIE YyHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOATENIBHO COCTABIIATH IJIaH, AJITOPUTM PELICHUS 3a1a4M (MU €r0 4acTh),
BBIOWpATH CMOCOO pemeHruss ¢ Y4ETOM MMEIONMUXCS PECYpCOB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM
HOBOU nHpopManu. CaMOKOHTPOJIb:

BJIAJETh CIIOCO0aMU CaMONPOBEPKU, CAMOKOHTPOJIS IIPoLiecca U Pe3yibTara
peleHns MaTeMaTU4eCKOM 3a1a4u; PEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3SHUKHYTh
IIPU PELICHUM 33a7a4¥, BHOCUTb KOPPEKTHBBI B [JEATEIIBHOCTH HAa OCHOBE HOBBIX
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00CTOSITEILCTB, HAWJACHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH; OIEHUBATH
COOTBETCTBHUE PE3yJIbTaTa ACATEIbHOCTH OCTABICHHON LETU U

YCIIOBUSIM, OOBSICHATh MPUYWHBI TOCTYDKCHHSI WM HEAOCTWIKEHHUS IIEH, HaXOIUTh
OIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBI [0 MATEMATHKE MPEICTABIEHBI 110
rojgam oOydeHHUs B CIEAYIOIIUX pa3lieiaxX MpPOorpaMMbl B paMKax OTIECIbHBIX Y4eOHBIX
KYpCOB: B 5—6 kJlaccax — Kypca «MarteMatukay, B 7-9 Kiiaccax — KypcoB «Airedpay,
«I'eometpus», «BEpOATHOCTD U CTATUCTUKA.

OEJAEPAJIBHAA  PABOYASA  ITPOI'PAMMA  YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KTACCAX

HOACHUTEJBHAA 3AIIMCKA

[IpuopureTHbIMU LEISIMU OOYYEHHSI MaTEMAaTHKE B 5—6 Kilaccax SIBISIOTCS:

OpOAOKEHNE (POPMUPOBAHUS OCHOBHBIX MATEMaTHYECKMX TMOHATUN (YHUCIIO,
BENMYMHA, TeoMeTpuueckas (Qurypa), 00€CIeunBarONIMX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh ~ MaTeMaTH4YEeCKOro  oOpa3oBaHMs  OOydaroUIUMXcs;  pa3BUTHE
MHTEJUIEKTYaJIbHBIX W TBOPYECKUX CIOCOOHOCTEH OOy4arouIuxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHI, HWHTEpeca K H3YyYEHHUIO MAaTEMAaTHKHU;
NoJIBEJICHNE 00YYaroOIINXCsl Ha TOCTYITHOM JUUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MAaTEeMAaTUKH M OKpYKawllero Mupa; (GopMupoBaHHE (PYHKIIMOHATBHON
MaTeMaTHYeCKON TI'paMOTHOCTH: YMEHHs paclo3HaBaThb MaTeMaTUYecKue OOBEKThI B
peanbHBIX JKU3HEHHBIX CHUTYalUsAX, MNPUMEHATb OCBOCHHBIE YMEHMS [JIsl PEUICHUS
PaKTUKO-OPUEHTUPOBAHHBIX 3aJ]a4, MHTEPIPETUPOBATh MOJYYEHHBIE PE3yJIbTaThl U
OLICHMBATh UX HA COOTBETCTBUE MTPAKTUYECKON CUTYALIUH.

OcCHOBHBIE JIMHMM COJEpXKaHHWs Kypca MareMaTukun B 5—-60 Kiaccax —
apumMeTrnyeckas U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapalljIesIbHO, Kaxaas B
COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJJHAKO, HE HE3aBUCUMO OJHA OT JAPYroi, a B
TECHOM KOHTaKT€ M B3aUMOJEUCTBHM. Takke B Kypce MaTeMaTUKU MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aireOpbl U ONUCATEIbHONW CTATUCTUKH.

N3yuenne apudmeTrueckoro marepuaiga HAYMHAETCS CO CHUCTEMaTU3AlMH U
pa3BUTHUS 3HAHUU O HATYPaJbHBIX YHCIIAX, MOJYYEHHBIX HA YPOBHE HauaIbHOTO OOIIEro
oOpazoBanusi. Ilpm 3TOM COBEpIIEHCTBOBAHME BBIYUCIUTEILHON TEXHUKH U
(GOpMHUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUW  COUETAeTCs] C  Pa3BUTUEM
BBIUMCIUTENFHON KYyJIbTYpbl, B YaCTHOCTH C OOy4YeHHEM MpOCTEHIINM mpuémam
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INPUKUIKA MW OLCHKH PC3YyJIbTATOB BBIUMCIICHUH. I/IBYIIGHI/IG HAaTypaJdbHBIX YHCCII
IIpOa0JIZKACTCA B 6 Kjacce 3HAKOMCTBOM C HaYaJIbHBIMH ITOHATUSIMH TCOpUN ACINMOCTH.

Hauvano nzydenuns OObIKHOBEHHBIX U IECATUYHBIX APOOEH OTHECEHO K 5 Ki1accy. DTO
NEPBBIN ATall B OCBOCHUHU JIpOOEHi, KOT1a TPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJICSIMH,
HNOHATUAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX APOOEH B MOJIHOM 00BEME
IPEIIIECTBYET MU3YUYEHHUIO JECATUYHBIX IpOOEH, UTO 1eIecO00pa3HO C TOYKU 3pEHUS
JIOTUKM W3JI0)KCHUS] YHUCIOBOM JIMHWW, KOTJAa IpaBHjla JEHCTBHA C JECATUYHBIMU
JIpOOsIMH MOXKHO 000CHOBATH YK€ M3BECTHBIMU QJITOPUTMAMHU BBITIOJIHEHUS JCHUCTBHI C
OOBIKHOBEHHBIMU ~ JIpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU JPOOSMHU  PACHIMPUT
BO3MOXXHOCTH JJI1 TOHUMaHUS OOy4YaloIMMHUCS TPHUKIAJAHOTO IMPUMEHEHUS HOBOMU
3alMCH MPU U3YUYEHUU APYTHX MPEAMETOB M IPU IPAKTUYECKOM Hcnoyib3oBaHuu. K 6
KJIACCYy OTHECEH BTOPOU 3Tall B U3YUEHUH JIpOOEH, 1€ MPOUCXOIUT COBEPILIEHCTBOBAHNE
HABBIKOB CPaBHEHMS W MpeoOpa3oBaHUs APOOEil, OCBOEHHE HOBBIX BBIYMCIUTEIBHBIX
QITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYMCIICHUI, B TOM YHCJIC 3HAYECHUN BBIPAKCHUH,
COJIepKalIuX U OOBIKHOBEHHBIE, U JECATUYHBIE APOOU, YCTAHOBIIEHUE CBSI3EH MEXIY
HUMH, pPAcCMOTpEHUE NpUEMOB pelieHus 3anady Ha apobu. B Hauvane 6 kiacca
IMPOUCXOIUT 3HAKOMCTBO C MOHATUEM IPOLICHTA.

Oco0eHHOCThIO N3YYEHHUS TOJIOKUTENBHBIX U OTPULIATENIBHBIX YHUCEN SBISETCS TO,
YTO OHM TaKK€ MOTYT PACCMAaTpPUBATBCA B HECKOJBKO 3TamoB. B 6 Kiacce B Hawane
uzydeHus: TeMbl «IloJ0KUTENbHBIE W OTPHUIATENbHBIE YHUCIIA» BBIAEISIETCS MOJATEMA
«llenple yucna», B pamMKax KOTOpPOH 3HAKOMCTBO C OTPUUATENbHBIMH YHCIAMU H
JNEUCTBUSAMM C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMHU YU CIIAMHU ITPOUCXOAUT HA OCHOBE
COZIEPKATENBHOTO MOAXO0/a. IJTO MO3BOJSET HAa JOCTYIHOM YpPOBHE MO3HAKOMHUTH
o0yyJaroumxcsi MpakTUYECKH CO BCEMH OCHOBHBIMH MOHSATUSIMU TEMBI, B TOM YHCJIE U C
npaBujaMd 3HAKOB  MPU BBIMOJHEHUU apudmeTnueckux pAeicTBuil. l3yueHue
palMOHAaIbHBIX YMCEN HAa ’TOM HE 3aKOHUMTCS, a OyAeT MPOJOJKEHO B Kypce ainreopsl 7
KJ1acca.

[Ipu o0Oy4yeHMM pEIIEHHI0 TEKCTOBBIX 3aJady B 5—6 Kijaccax HCHOJIb3YIOTCS
apumerrnyeckue npuémsl perieHud. [Ipu oTpaboTke BHIYMCIUTENBHBIX HABBIKOB B 5—6
KJIaCcCax pacCMaTPUBAOTCS TEKCTOBBIE 3aJa4y CIEIYIOIIMX BUIOB: 3aJa4H Ha IBM)KCHHUE,
Ha YaCTH, HA TIOKYTIKHU, Ha padOTy U MPOU3BOIUTEILHOCTD, Ha IPOLIEHTHI, HA OTHOILLIEHUS
u npomnopiuu. OOydaroniuecs 3HaAKOMSTCS C NMpUéMaMu PEIICHHsS 3a7ad mnepedopom
BO3MOYKHBIX BapHaHTOB, y4arcsi paboTaTh ¢ WH(pOpMaIuen, mpeacTaBIeHHON B GpopMe
TaOJIUI] WJIU JUarpaMM.

B mporpamme yueOGHOro kypca «MartemaTuka» MNpeaycMOTpeHO (opMupoBaHue
MPOIEIEBTUUECKUX alreOpandyeckux MNpejacTaBieHnid. bykBa kKak CMMBOJI HEKOTOPOIO
yyciaa B 3aBUCHMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOJUTCS IOCTEIEHHO.
BykBeHHass CHUMBOJHMKA IIMPOKO HCIIOJIB3YETCS MTPEXKIE BCEro MAsl 3alucu OOIINX

11



denepanbHas pabouas mporpamma | Matematuka. 5—9 kmaccel (60a30BbIi YPOBEHbD )

YTBEPAKACHUN U IPEJI0KEHUH, (POPMYJI, B YACTHOCTH AJIs1 BBIYUCIICHUS T€OMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B mporpamme yueOHoro kypca «Maremaruka» TMpeACTaBiIeHa HarjasgHas
reoMeTpus, HamnpaBieHHas Ha pa3BUTHE OOPa3HOTO MBIIIJIEHUS, POCTPAHCTBEHHOTO
BOOOpaKEHUS, N300pa3nUTENbHBIX YMEHUI. JTO Ba)KHBIM 3Tall B U3yYEHUH T'€OMETPUH,
KOTOPBIA OCYLIECTBJISIETCS. HAa HArjsJHO-NMPAKTUYECKOM YPOBHE, OIMPAETCs  Ha
HarIHO-00pa3Hoe  MbIIUIeHHe  oOydaromuxcsa.  bompmas  posib  OTBOOUTCSA
IPAKTUYECKOHN JESATENbHOCTH, OIBITY, SKCIIEPUMEHTY, MOoAeInpoBannto. O0yuaronuecs
3HAKOMSTCA C T€OMETPUYECKUMHU (pUrypamMu Ha IJIOCKOCTH U B IPOCTPAHCTBE, C MX
OPOCTEHIIMMU KOH(MUTYparsiMU, y4aTcsi H300pakaTh WX Ha HEIWHOBAHHOHW U
KJIeT4aToM Oymare, pacCMaTpUBaIOT MX MpOCTeHIe cBoMcTBa. B mpoliecce uzyueHus
HarJsAHOW T€OMETPUM 3HAHUS, MOJTYYEHHbIE O0y4YarOUIMMUCS Ha YPOBHE HayaJbHOTO
o011ero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS M PACIIUPSIOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax M3y4aeTcsi HHTETPUPOBAHHBIN MPEAMET
«MaremaTrka», KOTOPbIA BKIIOYAET apU(PMETUYECKH Marepual U HarJISIHYIO
TE€OMETPHIO, @ TaKXkKe MPOIEAECBTUUECKUE CBEICHUS U3 anreOpbl, 3JEMEHTHI JIOTUKH U
HayaJla ONUCATEIbHON CTATUCTUKH.

OO111ee yKciio 4acoB, peKOMEHJOBAHHBIX JUIsl U3y4eHUs: MateMaTuku, — 340 Jacos:
B 5 kimacce — 170 gacoB (5 yacoB B Hefient0), B 6 kitacce — 170 gacoB (5 4acoB B HEJIEIIIO).
COJEPXKXAHUE OBYUYEHUA

5 KJIACC HarypaJjibHble YHCJIa U HYJIb

Harypansnoe wuucno. Psg wHarypanmphbix umcen. Ywcno 0. W3oOpaxeHue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIAUHATHOMN (YMCIOBOW) MPSIMOA.

Ilo3unmonHas cucrema cuuciaeHus. Pumckas HyMmepanuss Kak IIpuMep
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUs. [JecaTHuHas cucTeMa CUUCIICHHUS.

CpaBHEHHME HaTypaJbHBIX 4YHUCEJN, CPAaBHEHUE HATYpPaJbHBIX YHCENI C HYJIEM.
Crnoco0Obl cpaBHeHUs. OKpyTriaeHue HATypadbHBIX YHCEIL.

CrnoxxeHre HaTypaldbHBIX YMCEN, CBOMCTBO HYJIS IPU CIO0KEHHH. BbrunTaHue Kak
nercTBre, o0paTHOE CIOKEHHMIO. Y MHOKEHUE HATypajbHBIX YHUCEN, CBOMCTBA HYJIS U
CAVHMIIBI TP YMHOXKEHUHU. JlemeHue Kak JelcTBHe, OOpaTHOE YMHOXKEHUIO.
KoMrioneHTsI neiicTBuUi, CBA3b MEX1y HUMU. [IpoBepka pe3ynbprara apudMeTudecKoro
nevictBus. IlepeMecTUTeNbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOKEHHUSI, paclpeIeIMTEIbHOE CBOMCTBO (3aKOH) YMHOXKEHHS.

Hcnonbs3oBanne OyKB 1 0003HAYEHUsT HEU3BECTHOTO KOMIIOHEHTAa W 3aIlluCH
CBOMCTB apu(METUUECKHUX JCHCTBUH.

JlenuTenu ¥ KpaTHBIE YMCIlA, Pa3JIOKEHHE HAa MHOUTENH. [IpocThie n cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ 0CTaTKOM.
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CreneHb ¢ HaTypaJbHBIM IOKa3aTejeM. 3alluch YKMCIa B BUJE CYMMBbI pa3psIHbIX
CJIaracMblX.

YucnoBoe BblpaxkeHHE. BbluncieHre 3HAUYEHUN YMCIIOBBIX BBIPAXEHUH, MOPAIOK
BBINIOJIHEHUS JIecTBUil. Vcnosib30BaHME NpH BBIYMCIEHUSAX NEPEMECTUTENIBHOIO U
COUETATENIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHMSI M YMHOXKEHHUs, PACIpPEACIIUTEIBHOIO
CBOICTBA YMHOKEHHUSI.

Apodu
[IpencraBnenne o Apodu Kak CrocoOe 3amucu 4acTH BeIMYUHBI. OOBIKHOBEHHBIC

npobu. IlpaBuiibHbIE M HeMpaBWiIbHBIE ApoOu. CMmemnaHHas apoOb, MPEICTaBICHUE
CMEIIaHHOW JpoOu B BHUJI€ HEMPABUILHOW JPOOU U BBIJCIICHUE €0 YacTH YUCiIa W3
HenpaBuIbHOU apobu. M300paxenne Apodeil ToukaMu Ha YUCI0BOM npsiMoi. OCHOBHOE
cBoiicTBO apobu. Cokparmienue apooeit. [IpuBegenue aApodu Kk HOBOMY 3HaAMEHATEIIO.
CpaBHeHnue qpo0ei.

CnoxeHue U  BblUMTAaHUE JpoOeil. VYMHOXeHuWe U  JeleHue Jpoleid,
B3aMMHOOOpaTHbBIE Apoou. HaxoxkaeHne yacTu 1esoro U 1eJoro Mo ero YacTu.

Hecsituynas 3amuch JpoOeit. [lpencraBienue necaTudHol napoOu B BUJC
0ObIKHOBEHHOU. M300paxeHue NeCATUYHBIX JpoOel TOYKaMHM Ha YHUCIOBOW MPSIMOM.
CpaBHEHHUE JECATUYHBIX APOOEH.

Apudmernueckre NEUCTBUS C JECATUYHBIMU ApoOsiMu. OKpyrieHUue AECATUUHBIX
TIpoOeii.

Penrenue TeKCTOBBIX 32124

Pemenne TexkcToBBIX 3amad apudMeTHUuecKuM crocoboM. Pemienue jgormyeckux
3amau. Pemenne 3amau nmepebopoM Bcex BO3MOXKHBIX BapraHTOB. Vcronp3oBaHue mpu
peuIeHnn 3aa4 TaOIUI[ U CXEM.

Pemenue 3anay, cogepKammx 3aBUCUMOCTH, CBSI3BIBAOIINE BEJIMYHMHBIL: CKOPOCTb,
BpEMsI, PACCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTh. ENMHHIIBI HW3MEpEHHs: MaccChl,
00béMa, 1IeHBI, PACCTOSTHUS, BpEeMEHH, CKOPOCTU. CBSI3b MEX]y €IUHUIIAMUA U3MEPEHUs
KaK10M BEJINYUHEI.

Perienre 0oCHOBHBIX 3a71a4 Ha JIPOOH.

[IpeacTaBienue 1aHHBIX B BUE Ta0IMI], CTOIOYATHIX JUATPAMM.

Harasimnas reomerpust

Harnsgaele npencraBieHust 0 pUrypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jy4, yTOJl, JIOMaHasi, MHOIOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YTo0u1. IIpsmMon, ocTpbli, Tynoun
Y Pa3BEPHYTHIN YIJIBI.

JlnuHa oTpe3ka, METpUYECKUE €AUHHULbl JUIMHBL. JUIMHA JIOMaHOM, HEPUMETP
MHOTI'OyToJIbHUKA. MI3MepeHue 1 MocTpoeHue yIiioB ¢ IOMOLIBI0 TPAHCIIOPTUDPA.
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Harnsgnele mnpeacraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBaIpaT, TPEYTOJIbHUK, O PAaBEHCTBE (PUTYP.

N3o0paxenne ¢uryp, B TOM uucie Ha kieryatod Oymare. Iloctpoenue
KOH(UTYpaluii U3 YacTeil MpsiMOii, OKPY>KHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcrnonb30BaHue CBOMCTB CTOPOH U YIVIOB IIPSIMOYTOJIBHUKA, KBaIpaTa.

[Inomane MOPAMOYrOJIBHMKA W MHOTIOYTOJIBHUKOB, COCTaBJIEHHBIX u3
IPSIMOYTOJIBHUKOB, B TOM YHUCIIE PUTYp, N300paXEHHBIX Ha KiIeTyaToi Oymare. EquHuib
U3MEPEHNUS IIIOIIAIN.

Harnsguele mpenctaBieHHss O TPOCTPAHCTBEHHBIX (UTYypax: MPsIMOYTOJbHBIN
napajuienenunesa, Kyo, MHororpaHHuku. M3o00paxkeHre npocTelimmnx MHOTOTPaHHUKOB.
Pa3Béprku kyba u napamnenenunena. Co3nanue MoJielel MHOTOIpaHHUKOB (U3 Oymaru,
IPOBOJIOKM, IUIACTWIMHA M JApyrux marepuasioB). OOBEM  HPSIMOYTOJIBHOTO
napajuienenunena, Kyoa. Enuauibsl namepenus oobEéma.

6 KJIACC

HarypaabHble yucia

Apudmernueckre ACHCTBUS C MHOTO3HAYHBIMU HATYPAJIbHBIMU YHCIIAMHU.
YucnoBble BbIpaKEHUSA, MOPSIOK JEUCTBHM, UCIOIb30BaHUE CKOOOK. Mcmonb3oBaHue
IPU BBIYKCICHUSIX TIEPEMECTUTEIIBHOTO W COYETATEIbHOTO CBOWCTB CIOXEHUS H
YMHOKEHHUSI, PACTIPEJCTUTEIILHOTO CBOMCTBA yMHOXKeHUs. OKpyrieHue HaTypalbHbBIX
qyuces.

Jlenutenu u KpaTHBIC YKCia, HAMOOBIINNA OOIINNA JETUTENh U HaUMEHbIee o0I1ee
KpaTtHoe. [leauMocTh CyMMBI U TTpOU3BeAeHUs. JleeHne ¢ OCTaTKOM.
Apodu

OObIKHOBEeHHasT ApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHue apoOei.
CpaBHeHUe W ymnopsaourBaHue ApoOeil. Pemienue 3amad Ha HAXOXKIEHUE YacTU OT
L[EJI0TO U LIeJIOTO MO ero yacTu. [[poGHoe uncio kak pe3ynbrar aenenud. [Ipencrabienue
JNECATUYHOU JApOoOM B BHAEC OOBIKHOBEHHOM APOOHM M BO3MOXKHOCTH MPEICTABICHUS
OOBIKHOBEHHOM APOOU B BUJIE IECATUYHON. JlecaTuaHbIe IpOOU 1 METpUYECKas CUCTeMa
Mep. ApubmMeTnueckne IACHCTBUS M YHUCIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMHU U
JECATUYHBIMH IPOOSMH.

Otnomienue. Jlenenue B JaHHOM OTHOIIeHUH. Maciitad, mponopius. [I[pumenenue
IIPOIIOPLMHN IIPU PEIICHUHN 3a1a4.

[Tonsitue mporieHTa. BhIYmciIeHne MPOIEHTa OT BEIWYMHBI W BEIUYHHBI MO €€
MPOIICHTY. BbIpakeHHe MNPOIEHTOB ACCATUYHBIMU ApoOsmu. PemeHue 3amay  Ha
MPOLIEHTHI. BeipaxkeHne OTHOLIEHUSI BETUYUH B MPOLEHTAX.
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ITos0:kMTEIbHBIC H OTPULATEIbHbIE YHCJIA

[TonoxurensHble W oOTpuLAaTelabHble uucna. llenple uucna. Mopynps 4wucia,
reoMeTpuyecKas HHTepIpeTanus MoayiIs yncia. M3o0paxeHne yncen Ha KOOpAUHATHON
npsimoi. Hucnosbie npomexxyTku. CpaBHeHHe yucenl. Apudmernyeckue ACUCTBUA C
MOJIOKUTEIBHBIMUA U OTPULIATEIbHBIMU YACIAMU.

[IpssMoyrosibHasi cucTeMa KOOPJAWHAT Ha IUIOCKOCTH. KoopauHatel TOYKM Ha
IUIOCKOCTH, abcicca U opauHata. [locTpoeHne Todek U ¢GuUryp Ha KOOpPAMHATHOMN
IJIOCKOCTH.

bykBeHHbIE BbIPaKeHUSA

[IpumeHeHnne OyKB JJid 3alMCH MAaTEMaTHYECKUX BBIPAKEHUN M MPEIJIOKEHUMH.
CpoiicTBa apu(MeTHYeCKUX JCHCTBUUA. bByKBEHHbIE BBIPAKEHHS W  YHUCIIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE paBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, GopMyabl IepUMeTpa U IUIOMAAM MPSIMOYTOJIbHHMKA, KBajapaTa, oObEMa
napasuiesienumneaa u Kkyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ajay apu(METUYECKHM cIocoOoM. PelieHne J1oruyeckux
3ana4. Pemenue 3ana4y nepebOpoM BCEX BOSMOMKHBIX BAPUAHTOB.

Pemenue 3agay, cogepkamux 3aBUCHMOCTH, CBSI3bIBAOIIUX BEJIMYHUHBL: CKOPOCTb,
BpEMsi, PacCTOsTHUE, 1IeHa, KOJINYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpEMsI, 00BEM
paboThl. ENMHUIBI U3MEpEHUs: MacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBs13b MEXIy €IMHULAMHA U3MEPEHUS KAKI0M BEJINYNHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOLIEHUEM, MPONOPLUOHAIBHOCTBIO BEJIUYMH,
IPOLIEHTaMH; pElIeHHE OCHOBHBIX 33J1a4 Ha APOOU U TPOLICHTHI.

OneHka ¥ TpUKUAKA, OKpyrieHue pesyibrata. CocTaBieHHe OyKBEHHbIX
BBIPAKEHUH I10 YCJIIOBUIO 3a7a4H.

[IpencraBineHre [aHHBIX C TOMOMIbIO Tabmul u auarpamMm. CronOyarbie
JUarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHE KPYTrOBbIX AUArpPaMM.

Harasignas reomerpus

Harnsansle npencrabienust o ¢purypax Ha IJIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
Jy4, Yroi, JIOMaHas, MHOIOYI'OJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTD,
KpYT.

B3anmHoe pacnonokeHue AByX NPsAMBIX Ha IUIOCKOCTH, NMapaJlICIbHBIE IPSIMBIE,
IIEPIIEHAUKYJIAPHBIE IIpsAMBIE. MI3MepeHne pacCTOSAHUM: MEXKY ABYMs TOYKaAMHU, OT TOUKH
JI0 TIPSIMOM, JUIMHA MapLIpyTa Ha KBAJPAaTHOM CETKeE.

N3mepenue U IOCTpOEHHE YIVIOB C IIOMOIIBIO TpaHcnoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPAMOYTOIbHBIN, TYNOYTOJIbHBINA, PAaBHOOEIPEHHBIH,
PAaBHOCTOPOHHUM. YETBIPEXYTONBHUK, IPUMEPHI YETBIPEXYTOJIBHUKOB. [ [pAMOYTONIBHUK,
KBaJpaT: HCIOJb30BaHWE CBOWCTB CTOPOH, YIJIOB, JuaroHaneu. HM3oOpaxkeHue
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reOMETPUYECKUX (QUIyp Ha HEJIMHOBAHHOW OyMare ¢ HCIOJIb30BAHMEM LUPKYJIA,
JUHENKH, yrolbHUKA, TpaHcnopTupa. [locTpoenuns Ha kiieTyaToil Oymare.

[lepumerp MHOrOoyronpHuka. [loHsTHE TUIOMAnM (QUIYpBI, €AUHUIBI U3MEPEHUS
wiomanu. [pubnmxénnoe n3mepenue miomaan Guryp, B TOM 4YHUCIIE€ Ha KBaJpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JIMHbI OKPYKHOCTH, IJIOLIaIA Kpyra.

CuMMeTpus: IeHTpalIbHasA, 0CEBasl U 3epKajbHasi CAMMETPHUH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsgaele npeacTaBieHns o MpOCTPAHCTBEHHBIX (UTypax: napajuieienunen, Kyo,
npusMa, NupaMujia, KOHyC, HWIMHID, map U cdepa. M300paxeHne npocTpaHCTBEHHBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOIPAHHUKOB, IMJIMHApPA U KoHYyca. Co3anue Mojenen
IPOCTPAHCTBEHHBIX (hUTyp (U3 OymMaru, IpOBOJIOKH, IJIACTUIINHA U IPYTUX MATEPUATIOB).

[Toustne o0bEMa, eauHUIBI u3MepeHus: o00bEMa. OO0BEM NPAMOYTOJIBLHOIO
napajuienenunesna, Kyoa.

HNPEAMETHBIE PE3YJIbTATBI
[IpenMeTHble pe3yiabTaThl OCBOCHHUSI MPOrpaMMbl y4eOHOro Kypca K KOHILY
oOydeHus B S kiaacce: Yucia v BHIYUCIEHUSA

[loHuMaTh W TPABWIBHO YHNOTPEOJSATh TEPMUHBI, CBSA3aHHBIE C HATypaJlbHBIMU
YUCIaMH, OOBIKHOBEHHBIMH M I€CATUYHBIMU IPOOSIMH.

CpaBHHBaTh U YNOPSAOYMBATH HATYPAJIbHbIE YHMCIA, CPABHUBATH B MPOCTEUIINX
CiIy4asix OOBIKHOBEHHBIE IpOOH, JECATUUHBIE JPOOH.

COOTHOCUTD TOUKY Ha KOOPAMHATHOM (YMCIIOBOM) MPSAMOMN C COOTBETCTBYIOIIUM €
YUCJIOM M M300pakaTh HATypajbHbIE YHMCIIA TOYKAMU HA KOOPAWHATHON (UHMCIIOBOM)
IIPSIMOM.

BoinonusaTe  apudmernuyeckue AEMCTBUS C HATypajJbHbIMU YHCIIaMH, C
OOBIKHOBEHHBIMHU JPOOSIMHU B MPOCTEUIIINX CITydasiX.

BBINONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYUCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.

PemeHne TeKCTOBBIX 33124

Pemarp TekcToBble 3amayd  apu(PMETHYECKUM CIOCOOOM M € TOMOMIbIO
OpraHU30BAHHOTO KOHEYHOTO Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amauu, coaepikaiive 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIIMYUHBI: CKOPOCTD,
BpEMsI, PACCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUe 3alUCH, CXEMbl, TaOJMIbI, 0003HAYEHUS! NPHU pEUICHUU
3azad.

ITonb30BaTbCsd OCHOBHBIMM EIMHULIAMHM HM3MEPEHMS: LIEHBI, MacChbl, PacCTOSHUS,
BPEMEHHU, CKOPOCTH, BBIPAKATH OJHU €IMHHUIIBI BEJIUYUHBI YEPE3 IPYyTHE.
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W3Bnekarb, aHaJIW3UpPOBaTh, OLICHMBATh HWH(OPMALIMIO, MPEJICTABICHHYIO B
Tabnuie, Ha CTONOYATOM AMarpaMMe, WHTEPIPETHPOBATh MPECTABICHHBIC TaHHBIC,
MCITI0JIb30BaTh JIAHHBIE ITPU PELIECHUU 3a]1a4.

Harasignas reomerpus

ITonb30BaThCA r€OMETPUYECKUMU MTOHATUAMM: TOUKA, IpsAMasi, OTPE30K, JIy4, YIrodl,
MHOTI'OYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh mnpuMepsl OOBEKTOB OKPYKAIOLIETO MHpPa, HUMEMUX (opMy
U3YYEHHBIX TEOMETPUUYECKUX QUTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMHM: BEPIIMHA CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, JUAroHallb, C OKPYKHOCTBIO: paJanyc,
IAaMETp, LIEHTP.

N300paxaTh N3y4eHHbIE T€OMETPUYECKHE (PUTYPBI HA HEJTMHOBAHHOW U KJIE€TYaTON
Oymare ¢ IOMOIIbIO LIUPKYJIS U TUHEUKH.

HaxomuTe 1HMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C MOMOIIBIO
JIMHEUKH, CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTB 33JaHHOT0 pPaJnyca.

Hcnonp30BaTh CBOKCTBA CTOPOH M YIJIOB NPSAMOYTOJBHHKA, KBajapara JUisl HX
IIOCTPOEHMS, BEIYMCIICHUS IIOIIAAN U IIEpUMETpa.

BbruncnaTe nepuMerp M IUIOIIAAL KBajpara, NOpsMOYroJibHUKa, (uryp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM Uncie (GUTYp, N300paxEHHBIX HA KIETYaTON
Oymare.

Ilonp30BaTbCd OCHOBHBIMHU METPUYECKMMH EIMHUIAMU HW3MEPEHUS JUIMHBI,
IJIOIA/IA; BBIPAYKATH OJTHUA €IMHUIIBI BEJIMYUHBI YEpE3 IPYTHE.

Pacno3naBate mnapasuienenunen, Ky0, MCHOIb30BaTh TEPMHUHOJIOTHMIO: BEpILIKHA,
pedpo rpaHb, U3MEPEHHUS, HAXOIUTh U3MEPEHHUS MapasuleienuIea, Kyoa.

Boruncnate 00b€M  KyOa, mnapajuienenunena MO  3aJaHHBIM  HU3MEpPEHUSM,
M0JIb30BAThCS €AMHUIIAMU U3MEpPEHUs 00bEMA.

Pemare HeciokHBIE 3amaud Ha M3MEPEHHE TEOMETPUYECKHX BEIMYMH B
MIPAKTUYECKNUX CUTyalUsX.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS NPOrpaMMbl Y4e€OHOrO Kypca K KOHILY
oOyueHus B 6 kinacce: Yucia U BbIYHCIEHUS

3HaTh W TOHUMAaTh TEPMHUHBI, CBSI3aHHBIE C PA3JIUYHBIMU BUJIAMH YHCENT U
crocobamMu WX 3amlucH, MepeXoJuTh (€CIU 3TO BO3MOXXHO) OT OAHOM (hOpMBI 3aIlucH
YHCia K APYyrou.

CpaBHUBATh U yHOPSI0YUBATH 1I€JIbIE YHCIIa, OOBIKHOBEHHBIE U JIECATUYHbBIC APOOH,
CpPaBHUBATh YMCJIA OJJHOTO U Pa3HbIX 3HAKOB.
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BbInonHATh, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBI, apU(PMeTUUECKUE TEHCTBUS
C HaTypaJbHBIMU M UEIBIMU YUCIAMH, OOBIKHOBEHHBIMH U JACCATUYHBIMU JIPOOSMHU,
ITOJIOKATEJIBHBIMU U OTPULIATEIIBHBIMUY YU CIIAMM.

BpunciATe 3HaYEHHsI YHCIIOBBIX BBIPA)KEHUM, BBIIOJIHATH INPUKHUAKY U OLICHKY
pe3ysbTara BBIYUCIEHUH, BBINOIHATh MPEOOPA30BAaHUS YHCIOBBIX BBIPAKEHUH  Ha
OCHOBE CBOMCTB apuU(METHICCKUX JECHCTBHIA.

COOTHOCHUTH TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM € YHCIIOM U
n300paxkaTh YMCJIa TOUKAaMU Ha KOOPJAWHATHOM MPsIMON, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCHTH TOYKHM B IIPSAMOYTOJIBHON CUCTEME KOOPAMHAT ¢ KOOPJAWHATaMH 3TOH
TOYKH.

OKpyryisITh LeNble YMCIa U JIECATUYHbIE TPOOH, HAXOAUTh MPUOIMKEHUS YHCEI.

YucsoBbie 1 OyKBEHHbIE BHIPAKEHUSA

[lonumMaTe ¥ ynoTpeONsATh TEPMHHBI, CBA3aHHBIE C 3alMCHIO CTENEHU YHCIIA,
HaXOJIUTh KBaJpaT WU KyO 4YHUCHa, BBIYHCIATH 3HAYEHUS YHMCIOBBIX BBIPAKECHUU,
COJIEpXKAIIUX CTEIICHU.

[Tonb30BaThCA MpU3HAKAMU JIETMMOCTH, PAacKIaIbIBaTh HATypaJbHbIE YUCIIA Ha
IIPOCTBHIE MHOKHUTEIIN.

[Tonb30BaThCA MACIITAOOM, COCTABISATH IPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBath OYKBBI JUIsi OOO3HAUEHUS 4YMCEN MPU 3alMUCH MaTEMaTHUYECKHUX
BBIPOKEHUM, COCTaBJIATb OYKBEHHBIE BBIPRXKEHHS W (POPMYJIbl, HAXOJWUTHh 3HAYEHUS
OYKBEHHBIX BBIPaKEHH, OCYIIECTBIISISI HEOOXOIUMbIE TTOJICTAHOBKHU U TPEOOPa30BaHUS.
HaxonuTth Hen3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

PemeHne TeKCTOBBIX 33124

PemaTe MHOTOIIIArOBBIE TEKCTOBBIC 3a7a4i apU(PMETUUECKUM CIIOCOOOM.

Pemate 3amaun, CBA3aHHBIE C OTHOIIEHHWEM, MPOMOPIHUOHATHHOCTHIO BEIIUYUH,
MPOIICHTaMH, PEIIaTh TPH OCHOBHBIC 33/1a4M Ha IPOOU U TIPOIICHTHI.

Pemate 3amauu, comaeprkaiiye 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMs, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBLHOCTh, BpPEMS,
00béMa pabOThl, WCHONB3YSd apU(PMETUUECKUE JCUCTBUS, OIEHKY, TMPUKHUJKY,
MOJI30BATHCS EAUHUIIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIMYKH.

CocraBnsaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1a4H.

N3Bnekath HHGOpMALINIO, TPEACTABICHHYIO B Ta0IUIAX, HA TMHEHHON, CTOIOYATON
WIM  KPYyroBOM  jAWarpaMMax, WHTEPIPETUPOBATh  NPEICTABIICHHBIE  JaHHbBIC,
UCII0JIB30BATh JIAHHBIC TIPH PEIICHUU 3a]1ad.

[IpencrapmsaTs wHDOpPMALMIO C TOMOINBIO TaOJUIl, JUHEHHOW W cTONIOYATOMN
JMarpaMM.
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Harasignas reomeTpus

[IpuBoauTe mnpuMepsl OOBEKTOB OKPYKAIOLIErO0 MHUpa, HUMEIuX (opmy
U3YYEHHBIX T€OMETPUUECKUX TUIOCKUX U POCTPAHCTBEHHBIX (DUTYpP, IPUMEPHI PABHBIX U
CUMMETPUYHBIX QUTY.

N300paxaTh C MOMOIIBIO LUPKYJIS, JUHEWKH, TPAHCIIOPTHPA HAa HEIMHOBAHHOM U
KJIET4aTO Oymare u3ydeHHbIC IJIOCKHE TeoMeTpudeckue (GUrypsl U KOHPHUTypaluu,
CUMMETpUYHbIE (DUTYPBHI.

[Tonb30BaTbC TEOMETPUUYECKUMHU TOHSATHSMHU: PaBEHCTBO (QUTYpP, CHUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpPHEH: OCh CHUMMETPHH, ICHTP
CUMMETPUH.

HaxoauTh BeTMUMHBI YTJIOB U3MEPEHUEM C TIOMOIIIBIO TPAHCIIOPTUPA, CTPOUTD YTIIBI
3aJJaHHOM BEJIMYMHBI, MOJH30BAaThCSA NPHU PEIICHUU 3a]ad IpajyCHOW MepoW YIJioB,
pacrno3HaBaTh Ha YEPTEKAX OCTPBIN, MPSAMOI, pa3BEPHYTHIN U TYTOH YIJIBIL.

Beruncnate UMHY  JIOMaHO#, TepuUMETp MHOTOYTOJbHHMKA, TOJIh30BaThHCS
eIMHUIIAMU W3MEpPEHUs JUIMHBI, BbIpaXXaTh OJHU €IUHHIIBI MU3MEPEHUsS JJIMHBI Yepe3
IpyTHe.

HaxoauTh, ucmonb3ys 4YepTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMS
TOYKAMH, OT TOUKH JI0 TIPSIMOM, JJTMHY ITyTH Ha KBaJIPaTHOM CETKeE.

Boeruncnsate miomaas Gpuryp, COCTaBICHHBIX U3 MPAMOYTOJIBHUKOB, UCIIOIh30BATh
pazbueHne Ha NPSAMOYTOJbHUKHM, Ha paBHbIE (QUIYpbI, JOCTpauBaHHUE 10
OpsIMOYTOJIbHHKA, T0Jb30BaThCSl OCHOBHBIMM €IMHULAMU HW3MEpPEHHUsS IUIONIAJIH,
BBIp@XXaTh OAHH €IUHUIIBI U3MEPEHHUS TUIOMAAN Yepe3 IPyTHe.

Pacrio3HaBaTh Ha MOJENSIX W HM300paXKEHUSIX MUPaMHIy, KOHYC, LMIUHJAD,
UCTIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHHE, Pa3BEPTKA.

N300pakath Ha KiIeTyaToN Oymare npsMOyroJbHBINA Mapajieenunes.

Beruncnsate 00bEM  MPSAMOYTONBHOTO Tapajuiefienunena, Ky0a, MMOIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUs 00BhEMA;

Pemarp HecnmoxHble 3a7aud Ha HAXO0XJACHHE TE€OMETPHUUYECKHX BEIWYMH B
NPAKTHYECKUX CUTYaIUsX.
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HaumenoBanue pazaena
(Temsl) Kypca

KomuuecTBo
4acoB

OcHOBHOE

COACPIKAHUC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS
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HatypanbHble uncia.

JIeHicTBUSA ¢ HATyPAIbHBIMU

qrcCiIaMHu

43

JlecsatnaHas cucteMa
cuncieHus. Psan
HATYpPAJIbHBIX YHUCE.
Harypanbnsiit psa.
Yucno 0.
Harypanbubie uncna
Ha KOOpJIMHATHOM
MIPSIMOU.
CpaBHeHue,
OKpYTJICHUE
HaTypaJlbHBIX
YHCEeIL.
Apudmernueckue
JIEUCTBUS C
HaTypaJbHbIMHU
yucjaamu. CBoicTBa
HYJIS TIPU CJIOKEHUU
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
IpU YMHOKEHUHU.

Yurarth, 32alIUCHIBATDH, CPABHUBATH HATYPAJIbHbBIE YHCIIA;
npenIaratb 1 00CyKI1aTh CoCco0bl YIIOPSA0YMBAHNS YUCEN.
H300paxkaTh KOOPAMHATHYIO MIPAMYIO, 0TMEYATh YUCIIa
TOYKaMH Ha KOOPJAMHATHOU IPSIMOM, HAXOAMTh KOOPINHATHI
TOYKH.

HccaenoBarh ¢BOMCTBA HATYpaIbHOTO psaaa, uncen 0 u 1 npu
CJIIOKEHUHU U YMHOKCHUHU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHACEIL.
BeinoaHaTh apugmMeTHYecKre 1eiCTBUS C

HATypaJbHBIMHU YHUCIAMHU, BBIYMCIATH 3HAYEHUS YHCIIOBBIX
BBIPAKEHHUI €O CKOOKaMU U 0€3 CKOOOK.

3anucbIBATH NPOU3BEICHNUE B BUJIE CTECIICHU, YMTATH
CTEINIEHU, UCIOJIb30BATh TEPMHHOJIOTHI0 (OCHOBaHHUE,
NI0KA3aTellb), BBIYUCJIATH 3HAYECHUS CTEIICHEW. BBINOJIHATH
NMPUKHUAKY U OLEHKY 3HAYCHUIN YUCIIOBBIX BBIPAKECHUU,
npeIaratb ¥ NPUMEHATh NPUEMBI IPOBEPKHU
BBIYMCIICHUN.

Hcnoab30BaTh NpPH BBIYHMCJICHUSX [EPEMECTUTEIBHOE U
COYETATEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXEHUS,
pacupeaenuTeIbHOE CBOMCTBO YMHOXKEHUS;, (DOPMYIMPOBAThH
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IlepemectuTenbHOE
1 COYeTaTEILHOC
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacnpeenuTeNbHOE
CBOMCTBO
YMHOKECHUS.
Jenurenu n
KpaTHBIE YUCTIA,
Pa3JI0KEHUE YnCIIa
Ha MHOXKHUTEIIH.
Jlenenue c
octaTtkoM. [IpocTeie
1 COCTaBHBIC YMCJIA.
[Ipu3Haku
JICITUMOCTH Ha 2, 5,
10, 3, 9.

CreneHb ¢
HaTypaJbHBIM
MOKa3aTeyIeM.
YucnoBbie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Pemenune TeKCTOBBIX
3ajJ1a4 Ha BCE
apupMETHIECKHE

U PUMEHATH MPaBWJIa IpeoOpa30BaHus YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccaenoBaTh YMCI0BBIE 3aKOHOMEPHOCTH, BBIIBUTATH U
000CHOBBIBATH T'MIIOTE3bI, (OPMYJIMPOBATH 0000IIEHUS 1
BBIBO/IbI 110 PE3YyJIbTaTaM IPOBEAEHHOTO UCCIIEOBAHMS.
DopMyJIUPOBATH ONpeeIeHUs JICIIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIM U KPATHBIE YKUCIIA; PACIIO3HABATH
MPOCTHIE U COCTaBHbBIC YHCIA; OPMYJIUPOBATH U
NPUMEHATH NMPU3HAKU JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKUTEN; HAXOAUTh OCTAaTKU OT JACJICHUS U HEIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BBICKA3bIBAaHUS O
HaTypaJbHBIX YUCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEDPHI, CTPOUTH BLICKA3bIBAHUA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTH4ecKue NMPEAJIOKEHUS C
ITOMOUIBIO CBS30K «H», «UJIN», «ECIH. .., TO...». Pemars
TEKCTOBBIC 33J1a4l apU(PMETHIECKUM CITOCOOOM,
HCII0JIb30BATH 3aBUCUMOCTH MEXY BETUUMHAMHU
(CKOpOCTh, BpeMsl, pacCTOSIHUE; 1IeHa, KOJTUYECTBO, CTOUMOCTh
U JIp.): AaHAJIU3UPOBATH U OCMBICJIMBATH TEKCT 3a/1a4H,
nepegopMyIMpoBaTh YCIOBHE, H3BJIEKATh HEOOXOIUMbIC
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JTAHHbIC, YCTAHABJIMBATH 3aBUCUMOCTU MEK/ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUIA.
MopeanpoBaTh X0/ pEeLICHUS 3a/1a4X ¢ TOMOILBIO PUCYHKA,
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JICUCTBUS, HaA
JIBIDKEHUE U

ITOKYIIKH

CXEMBI, TaOJIHIIEI.

IIpuBoanTh, pa3éupaTh, OLEHNBATH PA3JINYHbIC PELICHMUS,
3aMKMCH PEUIEHUI TEKCTOBBIX 3a/1ay.

KpurHyecku oneHMBaTh MOJTY4YCHHBIN pe3ybTar,
OCYILECTBJIATH CAMOKOHTPOJIb, IPOBEPSISt OTBET HA
COOTBETCTBHUE YCIOBUIO, HAXOAUTH OLINOKH.

PemaTp 3a1a4n ¢ momolipio nepedopa BceX BO3MOKHBIX

BAapUAHTOB.

3HAKOMHUTBCS ¢ UCTOPHUE pa3BUTHA apUPMETUKU
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Harnsgnas reomerpus.

JIMHUM HA JIOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenne nnmHbl
OTpE3Ka,
METPUYECKUE
€TMHHITBI
M3MEPEHUS JITTUHBI.

OKpy»XHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYromn. [Ipsmor,
OCTPBIM, TyNOH U
Pa3BEPHYTHIN YIJIBL.
N3mepenune yrios.

Pacno3naBaTth Ha yepTexax, pUCyHKaX, ONUCHIBATD,
UCIIOJIb3YsI TEPMHUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEepTEKHBIX NHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, JIyY,
yToJ1, TIOMaHy10, OKPYKHOCTb.

Pacno3naBath, NPUBOAUTH NPHUMePbl OOBEKTOB PEATIBHOTO
MHUpa, UMEIUX GOpMy HU3yUYEHHBIX (PUTYpP, OLIEHHUBATH UX
JIMHENHBIE pa3MEPBI.

Hcnonb3oBaTh JIMHEWKY U TPAHCHOPTUP KaK HHCTPYMEHTHI
JUISl IOCTPOCHMS U U3MEPEHUS: H3MEPHATH JIMHY OTPE3Ka,
BEJIMYMHY YTJIa; CTPOUTH OTPE30K 3aJaHHOM JUIMHBI, YOI,
3aIaHHOU BEJIMYUHBI; OTKJIAABIBATH LIUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JJaHHOTO Panyca.
N306paxath KOH(GUTYpaAIIUU TEOMETPUUYECKUX DUTYD U3
OTPE3KOB, OKPY>KHOCTEM, UX YACTEN HA HEJIMHOBAHHOMN U
KJIeT4aToi Oymare; npeaJjiaratb, ONMChIBaTh U

00cyxk1aTh Croco0bl, AJITOPUTMBI ITOCTPOEHUS.

Pacno3HaBath U n300pakaTh HA HEJIMHOBAHHOU U
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[IpakTnueckas
pabora
«IlocTpoenne

YIJI0B»

KJIeT4aTod Oymare IpsSMOM, OCTpPBIA, TYMOW, pa3BEPHYTHIN
YTJIbl; CPABHUBATD YIJIbL.

BbIuncasTh JUIMHBI OTPE3KOB, JIOMAHBIX.

IloHuMATH U MCNIOJIL30BATH MPH PelIEeHUH 32124
3aBUCUMOCTH MEXTy CAMHUIIAMH METPUIECKOU CHCTEMBI
Mep; 3HAKOMMUTBCSI C HEMETPUUECKUMU CUCTEMaMU Mep;
BBIPAKaTh JUIMHY B PA3JIMYHBIX CIUHUIIAX U3MEPEHUS.
UccaenoBath Gurypsl 1 KOHQUTypaLvK, UCTIONB3YS

U (POBBIE peCcypChl
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OOBIKHOBEHHBIE JIPOOH

48

JpoOsb. [IpaBuibHbIC
Y HETIPaBUIJIbHBIC
npoou. OCHOBHOE
CBOMCTRBO JIpOOH.
CpaBHeHue JIpoOei.
Crnoxenue u
BBIYMTAHHE
OOBIKHOBEHHBIX
npoOeii. CMelanHast
npoOb. YMHOKECHHUE
U JIeJICHUC
0OBIKHOBEHHBIX
npo0eit;
B3aMMHOOOpATHbBIE
npobu. Pemenue
TEKCTOBBIX 3ajadY,
coJIepyKaIux ApooHu.
OcHOBHBIC

MoaenupoBath B rpaduuecKoi, mpeaAMeTHON dhopme, ¢
MMOMOIIIBIO KOMITBIOTEPA NOHATHUS U CBOMCTBA, CBSI3AHHBIE
C 0OBIKHOBEHHOM JPOOBIO.

YuraTh M 3aNMCLIBATH, CPABHMBATH OOBIKHOBEHHBIE IPO0OH,
npeaiaratb, O00OCHOBBIBATL M 00CYKIATh CHOCOOBI
YHOpAI0YUBAHUS APOOEH.

N300paxaTh OOBIKHOBEHHBIE IpOOH TOUKAMHU Ha
KOOPAMHATHOM IIPAMOM; MCIOJIB30BATH KOOPIUHATHYIO
IPSIMYIO JUIsl CpaBHEHUS Ipo0eit.

®opMyIHPOBaTh, 3AIIUCHIBATH € IOMOIIBIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOI Ip0oOH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO ApoOU AJisl COKpALLEHUS ApoOeH U MPUBEACHUS
JipoOU K HOBOMY 3HAMEHATEIIO.

IIpeacraBiasiTb CMENIaHHYIO ApOOb B BUE HEMPABUIBHOM
U BBIJICJATH LIETYI0 YacTh YMCia U3 HEMIPaBUIbHOM Ipo0u.
BoInoJHATH apuMeTHYeCKHEe AeCTBUS C
OOBIKHOBEHHBIMU APOOSIMU; MPUMEHATH CBOICTBA
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3a/1a4M Ha IpooHu. apu(PpMETHICCKUX TCUCTBUM JIJIs1 pAllOHATN3AINH
IIpumenenne OyKB BBIYUCIIEHUM.
AT 3a1TACH BbINOJHATH NPUKMAKY M OLEHKY PE3yIbTaTa BHIYMCICHUM;
MaTEMATHUYECKUX . .

. npeaiaraTb ¥ NPUMEHSITh NPUEMBI IPOBEPKHU BHIYUCICHUI.
BBIpAKEHUN U . .

o IIpoBoauTh MccjieI0BaHUsI CBOMCTB ApoOeH, omupasch Ha

peII0KEHUM

YUCJIOBBIE JKCHEPUMEHTHl (B TOM YHCIE C TIOMOIIbBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA O
po0siX, NPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHUM.

Pemarhb TekcTOBBIE 337a4UH, COAEpKAIINE APOOHBIE TaHHBIE, U
3a/1a4M Ha HAXOXKJEHUE YaCTH LIEJIOTO U LIEJIOTO IO €ro YacTH;
BBISIBJIATH UX CXOJACTBA U Pa3jIM4Msl.

MoaenupoBarh X0/ pEIICHHS 3aJa4 C TOMOIIBIO PUCYHKA,
CXEMBI, TAOJINIIBL.

IIpuBoauTth, pa3doupaTh, OLEHUBATH PA3ITUYHBIE PEILICHHUS,
3aIMCU PELIEHUM TEKCTOBBIX 3a1a4.

Kpurnyecku ouieHUBaTh MOJTYYCHHBIN
pe3yJIbTaT, OCYIIECTBISATh CAMOKOHTPOJIb,
MIPOBEPSISL OTBET HA COOTBETCTBUE YCIOBUIO,
HAXOAUTH OIIMOKN. SHAKOMHUTBLCH € UCTOPUEN
pa3BUTHS apuPMETHKA
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Harnsanas reomerpust.
MHOrOyroJibHUK!

10

MHOroyroyJbHuKH.
YeTpIpE€XyTOJIbHHUK,
IPSIMOYTOJIBHUK,
KBaJpar.
[IpakTrnueckas

OnucbiBaTh, MCNOJIb3YSl TEPMHHOJIOTHIO, H300PaXKATH C
MTOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEIIUPOBAThH U3 OyMaru MHOTOYTOJIbLHUKH.

I[IpuBoauTH NPUMePbI OOBEKTOB PEATHHOTO MHUPA, UMEIOIINX
dbopMy MHOTOYTOJIBHUKA, IPSIMOYTOJIbHUKA, KBaJIpaTa,
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pabora
«IlocTpoenne
IPSAMOYTOJIbHUKA
C 3aJJaHHBIMU
CTOPOHAMHM Ha
HEJIMHOBAHHOM
Oymare».
TpeyroyibHUK.
IInmomane n
IIEPUMET]P
NpAMOYTOJIbHUKA
u
MHOTOYTOJIBHUKOB,
COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€UHULIbI
U3MEpPEHUS
TJTOIAH.
[TepumeTp
MHOT'OYTOJIbHUKA

TPEYroJIbHUKA, OLEHMBATh UX JIMHEWHBIE pa3MEPBI.
BopI4HCasITh: IEPUMETP TPEYTOJIBHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYT'OJIbHUKA; TUIOMAb MPSMOYTOJIbHUKA, KBaapaTa.
HN300paxkaTh OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEJTMHOBAaHHOM U KJIETYaTOM Oymare KBajpar u
IPSIMOYTOJIBHUK C 33JaHHBIMH JJJIMHAMU CTOPOH.
HccaenoBarh cBOMCTBA IPAMOYTOJIBHHKA, KBaJpaTa IMyTEM
AKCIIEPUMEHTA, HAOIIOACHUS, U3MEPEHUS, MOJIETTUPOBAHMUS;
CpaBHMBAThH CBOMCTBA KBaJpaTa U NPsIMOYTOJIbHUKA.
KoncTpynpoBath MaTeMaTH4eCKHe NMPEIT0KEHUA C
MTOMOIIIBIO CBSI30K «HEKOTOPBINY, «J1t000i». Pacno3naBatb
VCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS O MHOTOYT'OJIbHUKAX,
NMPUBOAUTH MPUMEPbI Y KOHTPIIPUMEDBI.

HccaenoBath 3aBUCMMOCTD IUIOIIAIM KBAIpaTa OT AJIMHBI €T0
CTOpPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢Guryp; pazdouBaTh NPSIMOYTOJbHUK HAa KBAJPATHI,
TPEYroJIbHUKH; COCTABJATH (UTYPBI U3 KBAJIPATOB U
PSIMOYTOJILHUKOB ¥ HAXOJHUTH MX TUIOIA/h, pa30UBaTh
Gburypsl Ha IPSIMOYTOJIBHUKY U KBaIPAThl U HAXOJIUTh UX
MJI0IIAMb.

BoipaxkaTh BeJIMUNHY IJIOIAAN B PA3JIMYHBIX €AUHULIAX
U3MEpPEHUsST METPUYECKON CHUCTEMbl MEp, MOHUMATh W
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HCIIOJIBb30BATh 3aBUCHUMOCTH MCOXIY MCTPHUYCCKHMU
CAMHUIOaMH1 U3MCPCHU IJIOIIAaH.
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3HAKOMHUTBCS ¢ NpUMepPaMH TNPUMEHEHHUsl TUIOMAAN |
nepuMeTpa B MPAKTUICCKUX CUTyanusx. Pemars 3agaun u3
peallbHOM KHU3HU, MpeNaratb U 00CYKIaTh Pa3IudHbIE
CIOCOo0bI PEIICHUS 3a/1a4
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Jlecatuunble qpodu

38

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

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

IIpeacTraBiasiTh AECATUUHYIO TpOOb B BUJI€ 0OBIKHOBEHHOMH,
YUTATh U 3aNHCHIBATH, CPABHUBATH JICCATUYHbBIC JPOOH,
npeajaratb, 0O0OCHOBBIBATH M OOCY:KIaThb CIHOCOOBI
YIOPSIOYUBAHUS ACCITUIHBIX TPOOCH.

N300paxarth necITUYHBIE APOOU TOUKAMH HAa KOOPIUHATHON
MIPSMOM.

BbIABJAATH CXOACTBA M PA3JIUYHUSA MPABUIT apUPMETHUECKUX
JNEUCTBUM C HATypaJdbHBIMU 4YHUCIAMHU W JAECATUYHBIMU
JTpoOsiMU, OOBACHSTH UX.

BoinoaHaTh apudpmMeTHYecKue ASUCTBUS C AECATUIHBIMU
JpoOsSIMU; BBITIOJIHATH MPUKHUAKY U OIlEHKY pe3yJibTaTta
BBIUHCIICHUU.

I[IpumeHsATH cBOMCTBA apUPMETUUECCKUX ICUCTBUM [IJIsT
palMoHaNM3aluy BIYUCICHUH.

I[IpuMeHSATH NPABUWJIO OKPYTJIEHUS JICCITUYHBIX IPOOCH.
IIpoBoauTh MCCIEI0BAHMS CBOVCTB AECITUYHBIX

JIpo0el, onupasich Ha YUCIOBBIE IKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIIBI0 KOMIBIOTEPA), BHIABUIATh TMIIOTE3bI

Y TIPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIC BBICKA3bIBAHUS O
JpO0SX, MPUBOAUTH MPUMeEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS BHICKa3bIBAaHUH.
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Pemath TeKCTOBBIE 337a4UH, COAECpKAIINE APOOHBIC TaHHBIC, U

Ha HaXO0’KJEHUE YaCTH LIEJIOr0 U LEJI0ro IO €ro YacTH;
BBIAIBJISITH UX CXO/ICTBA U PA3JIHYHSL.

MopeanpoBaTh X0 pEUIEHUS 3a/1a4 C IOMOIIbI0 PUCYHKA,
cxeMmbl, Tabmuubl. IlpuBoguTh, pa3dupath, OLEHUBATH
pa3NuYHbIe PEIICHMS], 3alUCH PELIEHUN TEKCTOBBIX 3aj1ad.
OnepupoBath 1poOHBIMU YHCJIAMU B PEAIbHBIX KU3HEHHBIX
CUTYaLHSIX.

KpuTnyecku oneHuBaTh MOJy4YECHHBIN

pE3yNbTaT, OCYIIECTBISATh CAMOKOHTPOJIb,

MIPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBUIO,

HaXOAUTh OMHUOKHA. 3HAKOMMTBCS € HCTOPHeEi

pa3BUTHS apUPMETUKU
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Harmnsinnast reomeTpus.
Tena u purypst
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o00paxenue
MHOT'OTPAHHHUKOB.
Monenn
IPOCTPAHCTBEHHBIX
TeJ.
[IpsAMOyTOJIBHBIN
napaJyIeJIenuIe I,
Ky0. Pa3BépTku
Ky0a u
napaJiesIenuIesa.
[IpakTnueckas
pabota «Pa3BépTka
ky0a». O0bEM KyOa,

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY:KAKOIIEM
MHPpe TPSIMOYTOJBHBINA MapaljieNienumnes, Kyo,
MHOTOTPAaHHHUKH, OMUCHIBATH, HCMO0JIb3Ysl TEPMUHOJIOTHIO,
OIIEeHUBATH JIMHCHHBIC pa3MEpHI.

I[IpuBoaUTH NPUMePbI OOBEKTOB PEATHHOTO MHUPA, UMEIOIINX
(GhopMy MHOTOTPaHHHKA, TIPSIMOYTOJIBLHOTO TapaljIe/ICIHIIC/Ia,
KyoOa.

MN300pakaTh ky0 Ha KieTuaTtoi Oymare. McciaenoBars
cBoiicTBa Ky0a, IpsIMOYTOJILHOTO Tapaliesienunea,
MHOTOTPaHHHUKOB, UCTIONB3Ys Mojienn. Pacno3HaBathb u
n300pakaTh pa3BEPTKU KyOa 1 mapasuieNenumne/ia.
MopeaunpoBath Ky0 U mapajuienenure]; u3 Oymarua u
MIPOYUX MATEPUAJIOB, OOBACHSIITH CIIOCO0 MOICITUPOBAHMS.

IIPSIMOYTOJIbHOTO
napasuiesienunena

Haxoanth n3MepeHus, BBIYUCIATH IJI0IA b TOBEPXHOCTH;
00BEM Ky0a, MPSIMOYTOJIBLHOTO MapaJIJICIICIIUIIE IA;
HCCJIeI0BATH 3aBUCUMOCTB 00bEMa Ky0a OT ITTUHBI €T0
pedpa, BBIIBUTATh M 000CHOBBIBATH THIIOTE3Y.
HaoduoaaTh 1 IPOBOAUTH AHAJIOTHH MEXK]Ty TTOHITHSIMHU
10N U 00bEMA, MEpUMETPa U IO TOBEPXHOCTH.
Pacno3HaBaTh UCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS O
MHOTOTPAaHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI,
CTPOMTH BBICKA3bIBAHUSI U OTPHUIIAHKS BHICKA3bIBAHHM.
Pemiats 3aga4mn u3 peanbHOU )KU3HU
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[ToBTOpEeHUE 1 006001ICHNE 10 [ToBTOpEHuUe BbluucjaATh,  3HAUYEHUS  BBIPAKECHHUM,  COJEpKaIIUX
OCHOBHBIX MIOHATUH | HATypaJbHBIC YHCIIA, OOBIKHOBEHHBIC U IECATUYHBIC APOOH,
U METOJIOB Kypca BBITIOJHATH MPE0OpPa30BaHMsI YUCEIL.
5 knacca, 0000menre | BeIGMpaTh ¢nocod CpaBHEHNS YUCEN, BHIYMCIICHUM,
3HAHUH NPUMEHATHh CBOMCTBA apu(METUIECKUX JCUCTBUN
JUISL paliMOHAIN3aU1 BHIYUCIICHUH.
OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX JEHCTBUU U
CaMOMPOBEPKY PE3yJIbTATA BEIYUCICHUM.
Pemiath 3agaum u3 peampHOM JKU3HH, NPUMEHATH
MaTeMaTH4YeCKUe 3HAHUs JJIs PElIeHUs 3a7a4 U3 Apyrux
y4eOHBIX MPEIMETOB.
Pemiath 3agayu pa3sHbIMH CHOCO0aMHU, CPAaBHUBAThH
croco0bl peleHus 3a7a4d, BBIOUPATh PAllHOHAJIbHBIMH
croco0
OBIIEE KOJIMYECTBO 170
YACOB I10
[TPOTPAMME
6 KJIACC
HauMeHoBanue pasiena KonmuecTso OCHOBHOE OCHOBHBIE BUJIBI ICATEIHHOCTH 00yUaIOITIXCS
(Tembl) Kypca 4acoB CoAEpKaHUe
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Harypanbublie uncna

30

Apudmernueckue
JICHCTBUS C
MHOT'O3HAYHEIMH
HaTypaJIbHBIMU
yrciiaMu. YUCIOBbIC
BBIPKCHHS,
MOPSAJIOK JICUCTBUH,
HCIIOJIB30BaHUE
cko0ok. OKpyriieHue
HaTypaJbHBIX YHCEIL.
Jenurenu u
KpaTHBIC YNCIa;
HanOOJIBIINI OOIIHIA
JCIIATENb U
HanMEHbIIIee 00I1ee
KpaTHOeE.
JlemuMoCcTh CyMMBI
U TIPOU3BEACHHUS.
Jlenenue c
OCTaTKOM.

Pemenue TeKCTOBBIX
3a7a4

BeinoaHATHL apudpMeTHnyecKue JeMCTBUA ¢ MHOTO3HAYHBIMU
HATypaJbHBIMHU YHACIAMU, HAXOAUTh 3HAYEHHS YHCIIOBBIX
BBIPQXEHHI cO CKOOKaMH U 6€3 CKOOOK; BBIYUCIATH
3HAYEHUsI BBIPAXKCHUM, COAEPKAIUX CTEIICHH.

BbINOJIHATE NIPUKUAKY U OLEHKY 3HaYCHUI YHMCIIOBBIX
BBIPAKECHUI, IPUMEHATH NPUEMBbI IPOBEPKHU pe3yibTaTa.
Hcnoab3oBaTh NpM BHIYUCIEHUAX IEPEMECTUTEIBEHOE U
COYETATEIBbHOE CBOMCTBA CIIOKEHUSA U YMHOKEHUS,
pacupenenuTeIbHOEe CBOUCTBO YMHOKEHHSI OTHOCUTEIIBHO
CJIOKEHUs1, CBOMCTBA apU(PMETUYECKUX JTCHUCTBUM.
HccaenoBath 4ncIOBbIE 3aKOHOMEPHOCTHU, IPOBOJUTH
YHUCJIOBBIE DKCIIEPUMEHTHI, BBIABUIaTh U 000CHOBBIBATH
THIOTE3bI.

@®opmyIMpoOBaTh ONpeAeJieHUus1 JICIUTENs] W KpPaTHOTO,
HauOOoNbIIEro OOIIEro AEIUTENs U HAaUMEHbILEro OO0IIEero
KpPaTHOT'0, MPOCTOTO U COCTABHOTO YHCEJT; UCIIOJIb30BATh 3TH
NOHATHUS NIPHU PELICHUU 3a/]a4.

IIpuMeHATH aArOPUTMBbI BBIYUCIECHUS HAUOOJBIIETO OOLIEr0
JeJIUTENs] ¥ HAauMEHBIIEr0 OOIIero KpPaTHOrO JBYX YHCET,
AITOPUTM Pa3JIOKEHUS YHCIIa HA IPOCTHIE MHOKUTEIU.

HccaenoBathb yciioBus AeNUMOCTH Ha 4 U 6.
HccaenoBartp, 00cyxa1aThb, GopmMyaupoBaTh U
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000CHOBBIBATh BbIBOJ O YETHOCTH CYMMBI, ITIPOU3BCIACHUA:
ABYX YETHBIX YUCCII, IBYX HEYETHBIX YHUCJIC, YETHOTO U

HEYETHOTO YUCEIL.

HccsienoBath CBOMCTBA JETMMOCTH CYMMBI M IPOU3BEICHUS
quced.

IlpuBoauTh MpUMePHBI YKCEN C 3aJaHHBIMU CBOMCTBAaMH,
Pacno3HaBaTh BepPHbIC M HEBEPHbIE YTBEPXKICHUSA O
CBOMCTBAaxX YUCEN, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS C
MOMOILbIO KOHTPIIPUMEPOB.

KoncTpyupoBath MaTeMaTH4YeCKHe NMPeIJIOKEHHSA C
IIOMOILBIO CBSI30K «W», KHIIN», «ECIH. .., TO...». Pemars
TEKCTOBBIE 3a/1a4¥, BKIIIOUAIOIINE MOHATUS JIETUMOCTH,
apu(PpMETHIECKUM CIOCOOOM, HCIOIB30BaTh Iepedop
BCEX BO3MOXHBIX BAPUAHTOB.

MopeanpoBaTh X0/ pEIIECHUS 3a/1a4 C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIHIIBL.

IIpuBoauTth, pa3zduparTsb, OLEHMBATH PA3IUYHBIE PELICHNUS,
3aMKMCH PELIEHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oueHUBATH MOJIYYECHHBIN PE3YJIbTAT, HAXOIUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET Ha
COOTBETCTBHE YCIIOBUIO
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Harnsgnas reomerpus.
[IpsiMbI€ HA IIOCKOCTH

[TeprieHIUKYIISIPHBIC
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosinne mexny

Pacno3HaBaTth Ha 4yepTexax, pUCYHKAaX CIIy4ad B3aUMHOI'O
PacroI0KEHUS IBYX MPSIMBIX.

N300paxaTh ¢ MIOMONUIbIO YePTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOMW U KJIETUaTOM Oymare JiBe MepeceKaronmecs
npsiMbIe, JIBE MapajiebHbIe MPSMbIE, CTPOUTH MPIMYIO,

IBYMsI TOYKaMHU, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuIpyTa Ha
KBaJIpaTHOM CETKE

MEPIICHIUKYJIAPHYIO TaHHOM.

I[puBoauth npuMepbI napajieIbHOCTH "

MEPIECHIUKYJIIPHOCTH MPSAMBIX B IPOCTPAHCTBE.

Pacno3HaBaTth B MHOTOYTOJIBHUKAX MEPIICHAUKYIISIPHBIE U
napasuielibHble cTOpOHbI. M300paxkaTh MHOTOYTOJIBHUKH C
MapaJyICIbHBIMU, NIEPIICHANKYIIIPHBIMU CTOPOHAMM.
Haxoaurthb paccTosiHue MEXIy AByMs TOUKaMH, OT TOUKHU
JIO TIPSIMOM, JUIMHY MyTH Ha KBAJIPATHOM CETKE, B TOM
YUCJIE UCTIONB3YS HUPPOBBIE PECYPCHI
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Jlpobu

32

OOBIKHOBEHHASI
Jpo0Ob, OCHOBHOE
CBOMCTBO JIpoOH,

COKpalieHue Ipooei.

CpaBHeHue u
YIOPSI0OYNBAHHUE
JpOOCH.
Jecatuanbie 1pobu
U METpHYecKas
CHUCTEMA MED.
Apudmernueckue
JICUCTBUS C
OOBIKHOBECHHBIMU
U JCCITUYHBIMH
JIPOOSIMHU.
OtHo1IeHME.
JleneHue B JaHHOM

CpaBHUBATBH H YHNOPSA0UMBATH JApoOU, BHIOUPATH CHOCOO
CpaBHEHUS ApoOeEit.

IIpeacraBiasiTh AeCATUUHBIE APOOU B BUIE OOBIKHOBEHHBIX
JpoOeit 1 OOBIKHOBEHHBIE B BUJIE IECSITUYHBIX, MCIIO0Jb30BATH
IKBHBAJIEHTHbIE NPeACTABJEHUs IPOOHBIX YHCEI MPU UX
CPAaBHEHUH, IPU BBIYUCICHUSX. MCII0JIB30BATh 1ECATUYHbIE
JIpoOu IpH MpeoOpa30BAHUM BEJIUYUH B METPUUECKOM
CUCTEME MED.

BoinoiHaTh apudpMeTnyecKkue 1eMCTBUA C
OOBIKHOBEHHBIMU U JCCITUYHBIMU JPOOSMU. BhIuucasaTh
3HAYEHUs! BBIPAXKECHUHN, COAEPKAIMX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH, BHITIONHATH ITpeoOpa3oBaHus IpooeH,
BbIOMPATH CNOCO0, NPUMEHSATH CBOICTBA

apuMEeTHIECKUX JCHCTBUH IS pallMOHATIM3AIlIN
BBIUHCIICHUU.

CocTaBiasiTh OTHOIICHUS U IIponopurn, HAXOAUThb OTHOIICHHC
BCJIMYMH, JCJIUTH BCJIMYMHY B JdAHHOM
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OTHOIIICHHH.
Macmira0,
MIPOIIOPIIHUSL.
ITonsaTue

MIPOILICHTA.
Brruucnenue
MPOIICHTa OT
BCJIMYUHBI U
BEJIMYHMHEI 110 €€
MIPOLICHTY.

Pemenue TEKCTOBBIX
3a7a4, CojiepKaIux
JpOOH ¥ TIPOIEHTHI.
[IpakTrueckas
pabota «OTHOIIICHHE
JUTUHBI OKPY>KHOCTHU
K €€ 1uaMeTpy»

OTHOIICHHH.
Haxozme IKCIIEPUMEHTAJbHBIM l'lyTéM OTHOIICHUEC OJIMHBI

OKPYXKHOCTH K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BETUIHH,
HAXOAUTh MacIITald IIaHa, KapThl U BEIYUCIISITH PACCTOSHUSA,
UCIOB3Yya MacTad. O0bACHATH, UTO TAKOE MPOIIEHT,
yIOTPEOISITH 000POTHI PEUYH CO CIIOBOM IIPOIIEHT.
BoipakaTh npoueHThI B Ipo0sSX U ApoOH B MPOIEHTAX,
OTHOIIICHHE IBYX BEJIMUYMH B MIPOILICHTaX. BbIYMCIATH
MIPOLICHT OT YKCJIa U YUCJIO 10 €ro MPoLeHTy. OKPYIrasiTh
JpoOH U MPOIEHTHI, HAXOIUTh MPHUOIIKSHHS YHCE.
PemiaThb 3aga4m Ha 4acTH, IPOLEHTHI, MPOMOPLINMU, Ha
HaxO0XKJIeHUE ApoOH (IIPOILIEHTA) OT BEJIMUYUHBI U BEJIMUUHBI
1o e€ Apo6u (TIporeHTy), Apodu (MPOoIeHTa), KOTOPHIN
COCTaBJISICT OJHA BeIM4YMHA OT apyrou. IlpuBoauTs,
pa3doupaTh, OUEHUBATH PA3JINYHBIC PEIICHUS, 3aIUCU
pEIICHUI TEKCTOBBIX 3aa4.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIIPETUPOBATH TAOJUYHBIE JaHHBIE,
OTpeeNsITh HAanOOJbIIee U HANMEHBIIIEE W3
MPEJICTABICHHBIX TAHHBIX

41



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

HaI‘JIHI[Haﬂ reoMceTpuA.

OceBasi cHUMMETpHS.

Pacno3naBaTh Ha yepTekKax U U300pAKEHUAX, H300pakKaATh

CummeTpus LlenTpanbHas OT pPyKH, CTPOMTBH C TMOMOIIBI0 HHCTPYMEHTOB (QHUTYpY
CUMMETpHUSI. (OTpe30K, JOMaHYI0, TPEYTOJIbHUK, IPSIMOYTOJIbHUK,
[TocTpoenue OKpPY>KHOCTb), CHMMETPUYHYIO JaHHOM OTHOCUTEIBHO
CHMMCTPHIHBIX MIPSAMOU, TOYKHU.

(uryp. HaxoauTh NpUMepbl CHMMETPHH B OKPYKAIOLIEM MHUPE.
IIpakTrueckas
c MopenupoBathb 13 Oymaru a8e GUrypbl, CHAMMETPUYHbIE
abota .

pO 0 OTHOCHUTEJBHO NPSIMOM; KOHCTPYMPOBATh F'€OMETPUYECKUE
«OceBas o

KOH(UTrypaluu, UCIoIb3ysl CBOMCTBO CUMMETPHH, B TOM
CUMMETPUS».

YHCJIe C TOMOIIBIO HU(POBBIX PECYPCOB.
Cummerpust B .

HccnenoBath cBOWCTBA N3yUEHHBIX (QUTYD, CBA3aHHbBIE
IIPOCTPAHCTBE

C CUMMETpPHEH, UCTIOb3Ys IKCIIEPUMEHT, HAOII0ICHHE,
MOJEIUPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C MOMOIIbIO KOHTPIIPUMEPOB
YTBEPKIEHUS O CHMMETPUH HUTYP
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Bripaxenusi ¢ OykBaMu

[IpumeHeHue OyKB

Hcnoan3oBarsb 6yKBbI JJIs1 0003HaUYCHHUS qUCCII, IIPU 3aIlIUCHU
MaTCMaTHYCCKHUX YTBep)KﬂeHHﬁ, COCTaBJIATh 6YKBCHHI)I€

JUISL 3aITUCH
MATEMATHICCKIX BBIPAXKEHUS 110 YCIOBUIO 33Ja4H.
BBIPAKCHUH 1 HccsienoBaTh  HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
IIPEIOKEHHM. UCIIOJIb30BaTh OYKBBI JJIS1 UX 3aIHCH.
bykBeHHbIC BbI1uucjasaTh 4ucioBOE 3HaUYeHNE OYKBEHHOTO BBIPAYKEHUS
BBIPAKCHHIA 1 Y 3aJaHHBIX 3HAYEHUAX OyKB.
YUCJIOBBIE

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

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

PaBEHCTBA,

CocraBasitb popMyJibl, BEIPAKAIOLIINE 3aBUCUMOCTH MEXKIY
HaxO0XKJICHUE

BEJIMYMHAMU: CKOPOCTh, BPEMsI, pACCTOSHUE; 1IE€HA,
HEU3BECTHOTO N

KOJIMYECTBO, CTOMMOCTb; POU3BOUTENBHOCTD, BPEMSI, 00bEM
KOMIIOHEHTA.

pabOoThI; BBIMOJIHATH BEIYUCICHHUS 110 3TUM (POPMYIIaM.
dopMyIbl

HaxoauTh HEM3BECTHBIN KOMIIOHEHT apu(PMEeTHIeCKOTo
NEeNUCTBUS
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Harnsinnast reometpus.
durypsl Ha MIOCKOCTU

14

YeTbIpEXYTOJIbHUK,
MIPUMEPHI

YETBIPEXYTOJIbHUKOB.

[IpsAMOYTOJIBHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JTaroHaiew.
W3mepenue yrios.
Bungsr
TPEYTOJIbHUKOB.
ITepumerp
MHOT'OYT'OJIbHUKA.
[Tnomans Gpurypsl.
DopMyJIbl
nepumMeTpa u
MJI0IAINA
MPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
MU3MEPEHUE TIOIIAIN
duryp.
IIpakTrnueckas

MN300pakaTh HAa HEJTMHOBAHHOM M KJIeTYaTOM Oymare

C MCIOJIb30BAHUEM YEPTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOWCTBAMU: C
MapaJUICIbHBIMU, IEPIICHANKYIIAPHBIMU, PABHBIMU
CTOPOHAMH, MPSIMBIMH YTJIaMH U AP.,

paBHOOenpeHHbIN TpeyronbHuK. [Ipeanarars u
00CYyKIATh CNOCO0BI, AJITOPUTMBI TOCTPOCHHUS.
UccaenoBarth, UCTIONB3YS HKCIIEPUMEHT, HAOIIOACHHE,
MO/JICJIMPOBAaHNE, CBOMCTBA NMPSIMOYTOJIbHUKA, KBAIpaTa,
pa3ouBaTh Ha TpeyrojbHUKU. O0O0CHOBBLIBATH, ONIPOBEPraTh
C IIOMOIIBIO KOHTPIIPUMEPOB YTBEPKICHUS

0 IPSAMOYIOJbHHUKEC, KBaAparc, PpacnodHaBaTb BCPHLBIC U

HEBEPHBIE YTBEPKIACHUS.

HN3mepsATH U CTPOUTH C MIOMOLIBIO TPAHCIIOPTHPA YTJIIBI, B
TOM YHCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YTJIbI;
PacCIoO3HAaBaTh OCTPHIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIE
yriel. Pacno3dHaBare, H300paskaTh OCTPOYTOJIbHBIN,
MPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PABHOCTOPOHHUM TPEYTOJIBHUKH.

Boruucasarthb IEPpUMCTP MHOT'OYT'OJIbHHKA, IJIOIIAa b
MHOT'OYT'OJIbHUKA p336I/I€HI/IeM Ha IMPAMOYTOJIbHUKH,
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pabota «Ilnomans
KpyTa»

Ha pPaBHBIC (I)I/Il"ypI)I, HCIIOJIB30BATh MCTPHUYCCKUC CIWMHHUIIBLI
HU3MCPCHUA JJIMHBI U IIJIOITAIH.

HUcnonb3oBaTh NpUOIMKEHHOE U3MEPEHUE JTUH U
IJIOIIA/IeH Ha KJeT4aTo Oymare, mpuOIMKEHHOE N3MEPEHUE
JUTAHBI OKPY>KHOCTH, TJIOIIAAN Kpyra

[lomoxurenbHbIE U

OTPHULATCIIBHBIC YHCJIa

40

Llenpie yncna.
Monayne yucia,
reoMeTpuYeCcKast
WHTEPIPETALMS
MoyJist. UUCIoBbIE
MIPOMEKYTKHU.
[TonoxurenbHbIE U
OTpHILIATEIIbHBIE
yucna. CpaBHEHHE
MOJIOKUTEIBHBIX U
OTPHULIATEIIbHBIX
YyHCel.
ApudmMernueckue
JICUCTBUS C
MOJIOKUTEIbHBIMU
1 OTPULIATEILHBIMU
YHCJIaMH.

Pemenne TeKCTOBBIX
3aj1a4

IIpuBoaAUTH NPUMeEPHI HCIIOJIB30BAHKS B PEATBHOMN )KU3HU
MIOJIOXKUTENBHBIX U OTPULIATENBHBIX yncesl. M300pakaTh
LIEJIBIE YHCIIA, ITOJIOKUTENBHBIE U OTPULIATEIIBHBIC YUCTIA
TOYKAaMH Ha YMCIIOBOU NPAMOU, HCIO0JIb30BATH YUCIIOBYIO
IPSAMYIO I cpaBHeHus yucell. IlpuMensaTs npaBuia
CpPaBHEHMS, YIIOPSAA0YMBATH LIEJIbIC YUCIIA; HAXOAUTh
MOJYJIb YHCJIA.

D®opMyJaHPOBATH NPABUJIA BEIYUCIICHUSA C
ITOJIOKATENIBHBIMU U OTPULIATEIIBHBIMU YHCIIAMH, HAXOAUTH
3HAYEeHMs YMCIIOBBIX BBIPAKEHUN, COAEPKAIIMX IECUCTBUSA C
ITOJIOKUTENIBHBIMU U OTPULIATEIIBHBIMU YU CIIAMM.
IIpyMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS IS
npeoOpa3oBaHusi CyMM U IPOU3BEICHUI
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[IpencraBneHne JaHHBIX

[TIpssMmoyrosbHas
cUCTeMa KOOpJIUHAT
Ha MJIOCKOCTH.
Koopaunatel TOUKn
Ha MJIOCKOCTH,
abcrucca u
OpJIMHATA.
CronbuaTsie u
KpYTOBBIE
JarpaMMel.
IIpakTrueckas
pabora
«ITocTpoenne
qarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,
MpeCTaBJICHHbIC B
TaOJIUIIAX U Ha
JarpaMmmax

OO0BICHATH U WJUIKCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CHUCTEMBI KOOPJMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAWHATHOM MJIOCKOCTH
TOYKHU U GUTYPHI 110 33JJaHHBIM KOOpAUHATAM, HAXOAUTh
KOOPJIMHATHI TOYEK.

Yurarh cTos0YaThie W KPYroBbIE JHAarpaMMBb;
HHTEPNPETUPOBATH JaHHbIC; CTPOUTH CTOJIOYATHIE
nuarpamMmmbl. Ucnosib3oBaTh HHGOpMALHIO,
MPEJCTABICHHYIO B Ta0IUIaX, HA AMarpaMmax JiJis peluieHus
TEKCTOBBIX 3aJ1a4 U 3a7a4 U3 PCAIbHOW KU3HU
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Harnsinnast reometpus.
durypsl B IpOCTPAHCTBE

[IpssMOyTOJIBHBIN
napajuleJenumne],
KyO, npu3ma,
NUpaMuJa, KOHYC,
WIMHID, 11ap U
cepa.
N3o00paxenue

Pacno3naBaTthb Ha yepTexax, pUCyHKaX, ONMCHIBATH
nUpaMuy, Ipu3My, HAIUHIP, KOHYC, 11ap, U300pakaTh UX
OT PyKH, MOAeJTMPOBATH U3 OyMaru, IIacTUIIMHA, IPOBOJIOKHU
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPY>KAIOIIETO MUPA,
uMeronX (HOpMbl HA3BaHHBIX TEJl.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb,
OCHOBAaHMeE, BbICOTA, PAANYC U JUAMETP, pa3BEPTKa.
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IPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pPa3BEPTOK
MHOTOTPaHHHKOB,
IUJIMHAPA U KOHYCA.
[TpakTrueckas pabota
«Co3nanue moenei
MIPOCTPAHCTBEHHBIX
buryp».

IToustue 00bEMa;
CIMHUIIBI U3MEPCHHUS
o0béma. O0bEM
MPSIMOYTOJILHOTO
napasuieNienumnena,
Ky0a, popMyibl
00BéMa

H3yuartp, UCIONIB3Ys SKCIIEPUMEHT, HAOI0ICHIE, N3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOICTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA M PA3JIHYMS:
MEXIy TUPAMUION U IPU3MOIN; MEKIY UITUHIPOM, KOHYCOM
U IIapOM.

Pacno3naBath pa3BEPTKU Napajiesenunena, Kyoa, mpusMbl,
nupamMuzpl, KOHyca, IMWINHAPA, KOHCTPYMPOBATh JIaHHBIC
TeNna U3 pa3BEPTOK, CO3aBATh UX MOJICIH.

Co3naBath MoOjJeJM TPOCTPAHCTBEHHBIX ¢GuUryp (u3 Oymarw,
MIPOBOJIOKH, TUTACTUJIMHA U JP.)

N3MepsaTH HA MOJeJISIX: ITUHBI pEOEP MHOTOTPaHHUKOB,
JMaMeTp Imapa.

BeiBoauTth hopmyary 00bEMaA TPSIMOYTOJILHOTO
napajuieienunesaa.

Boruuciasats no gpopmyiiaMm: 00bEM MPSIMOYTOITHHOTO
napajuienenunena, Kyoa; uCrojib30BaTh €AMHUIIBI H3MEPEHUS

00bEMa; BBIYMCIATH 0O0BEMBI TEJ, COCTABICHHBIX U3 KYOOB,
rapajulielIeUIe0B; peliaTh 3aJa41 ¢ pealbHBIMU JIAHHBIMH

48



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

[ToBTOpEeHue, 06001IeHNE,

CHUCTCMAaTHU3al s

20

[ToBTOpEHUE
OCHOBHBIX ITOHSITHHN U
METOJIOB KYpCOB 5 U 6
KJIaCCOB, 0000IIIeHHE
W CHCTEeMAaTH3aIus
3HaHUM

BopIuucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJIbHBIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
4ucIa, OOBIKHOBEHHBIE U ACCATUYHBIC JPOOH, BHIMOIHATh
npeoOpa30BaHUs YMCET U BBIPAKCHUH.

BriOMpaTh €c1ocod CpaBHEHHS YKCEN, BBIUYNCICHNM,
NPUMEHSTh CBOMCTBA apu(METUUECKUX JIEUCTBUIM

JUISL palliOHAIU3alMU BEIYUCIECHUN.

Pemarsb 3a1aum U3 peanbHON )KU3HU, IPUMEHSITH
MaTeMaTH4eCKHe 3HAHMS I pEelIeHUs 3a]1a4 U3 APYTHUX
MPEIMETOB.

Pemars 3agaum pasHbIMH CHOCO0aMH, CPABHUBATb,

BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMBIX JICHCTBUHN U
CaMOIPOBEPKY PE3yJIbTaTa BHIUUCICHUN

OBLIEE KOJIMYECTBO
YACOB I1O0
[TPOITPAMME

170

49



denepanbHas pabouas mporpamma | Matematuka. 5—9 kmaccel (0a30BbIi YPOBEHbD )

OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA»
B 7-9 KITACCAX

IMNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISCTCS OJHUM M3 OTIOPHBIX KYPCOB OCHOBHOTO 00IIIEero 00pa3oBaHMs:
OHa 00eCneYMBACT U3Y4YEHUE JIPYTUX AUCIUIUINH, KaK €CTECTBEHHO-HAYYHOIO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOCHUE HEOOXOIMMO JIJIsi TPOI0JKEHUS 00pa30BaHUs U B
MOBCEAHEBHON Xu3HMU. PaszBute y oOydamomuxcs HAy4YHBIX MPEICTAaBICHUNH O
MPOUCXOXKJIECHUM M CYIIHOCTH aireOpanyueckux aOCTpakiuii, crnoco0e OTpaKeHus
MaTeMaTUYECKOW HAayKOW SIBIICHHMM U TPOIIECCOB B NPHUPOJE U OOIIECTBE, POJH
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAyYHOM MO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET
(GbOpMHPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
ajanTalid B COBpEMEHHOM IudpoBoM obmiectBe. M3yuenue anreOpnl oOecrneunBaeT
pa3BUTHE yMEHHUSI HaOI0aTh, CpPaBHUBAThb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS W BBIBOJBI, (GOpMYIMpoBaTh yTBepKIaeHUs. OcBoeHHE Kypca anreOpsl
00ecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYYalOMIMXCS: OHM HCMOJIb3YIOT
JNETyKTUBHbIE W WHAYKTUBHBIE pACCYyXJEHHUs, OO0O0OIIEHHE U KOHKPETHU3ALUIO,
abctparupoBanue u aHajoruto. O0yuenue anredpe npeanoaracT 3HaAYUTENIbHBINH 00BEM
CaMOCTOSITEJIbHON JIEATETbHOCTH O0YYalOIUXCsl, MOATOMY CaMOCTOSATEILHOE PEIICHHUE
3a/1a4 SABJISETCA peanu3alueit e TeIbHOCTHOTO MPUHIIUIA 00yUYeHHS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» mjis OCHOBHOIO OOIIETO
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE JIMHUU:
«Hucna v BeIUKUCICHUS», «ANreOpandecKue BIpaKEHUN», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas u3 3Tux coaepKareabHO-METOAUYECKUX JIMHUM Pa3BUBACTCA Ha
MPOTSHKEHUU TPEX JIET U3YUCHHS Kypca, B3aUMOJACHCTBYS C IPYTUMHU €ro JUHUsIMU. B
X0JIe U3y4YCHHsI y4eOHOro Kypca OOydYaroIIuMCs MPUXOAUTCS JIOTUYECKU PACCyKIaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXECTBEHHBIM $3bIK. B CBSI3W ¢ 3TUM B mOporpammy
y4e0HOTO Kypca « AnreOpay BKIIIOUCHBI HEKOTOPHIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO
BCEX OCHOBHBIX pa3lellax MaTeMaTUYeCKOoro oOpa3oBaHMUs U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHHMBEPCAJIbHOTO MAaTeMaTHYECKOrO  S3bIKA.
CopeprkaTeabHON M CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « Anre0pay sIBIsSeTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve TuHUM «YucCia U BEIYUCICHUS» CITY)KUT OCHOBOM JIJIsl JajbHEUIIero
W3YYEHUs] MATEMaTHUKH, CIOCOOCTBYET pa3BUTHI0O Yy OOYYaIOIIMXCS JIOTMYECKOTO
MBINIUICHUs, (OPMHUPOBAHUIO yMEHHUS TOJB30BAThCS ANTOPUTMAMHU, a TaKKe
MPUOOPETEHUIO TPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCETHEBHOW KU3HHU.
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Pa3BuTHe MOHATHS O YHCIIe HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS CBSI3aHO C
paIMOHAIBHBIMU M UPPAIMOHATBHBIME YHUCIIaMH, (OPMHUPOBAHUEM TPEICTABICHUN O
JEHCTBUTEITHLHOM YHCIIE. 3aBEPIICHUE OCBOCHHSI YUCIIOBOM JIMHUHA OTHECEHO K CPETHEMY
00111eMy 00pa30BaHMUIO.

ConepxaHue IBYX alreOpandyeckux JIMHUN — «ANreOpanvyeckue BBIPOKCHUS» U
«YpaBHEHHMSI W HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOydYarOIIMXCA
MaTEeMaTUYEeCKOro anmnapara, HEOOXOUMOTO JIJIsl pEIICHUS 3a/1a4 MaTeMaTHUKH, CMEKHBIX
IPEIMETOB M MNPAaKTUKO-OPUEHTHPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOIO 0O0ILEro
oOpa3zoBaHus y4eOHBI MaTepuan TPyNIUpPyeTcs BOKPYT pallMOHATBHBIX BBIPAKEHUI.
Anrebpa JE€MOHCTpPUpPYET 3HAUYCHHE MATEMAaTUKH KaK S3bIKa JIJIl TOCTPOCHUS
MaTEMaTUYECKUX MOJIENIEH, ONUCAHUS IPOIIECCOB U SIBJICHUI peanbHOro mupa. B 3agaun
00yueHust anredpe BXOASIT TaKKe JajdbHelIlee pa3BUTHE AITOPUTMUYECKOTO MBITUICHHUS,
HEOOXOJMMOro, B YaCTHOCTH, JJII OCBOCHHUS Kypca HH(POPMATHUKH, U OBJIAJICHUE
HaBBIKAMM  JICYKTUBHBIX paccyxiaeHuil. I[IpeoOpazoBaHue CHUMBOJBHBIX (opM
CIIOCOOCTBYET  Pa3BUTHIO BOOOpa)XEHHUs, CHOCOOHOCTEH K  MaTeMaTHYeCKOMY
TBOPYECTBY.

Conepxanve (GYyHKIIMOHATBHO-TpaPUUECKON JIMHUM HAICJICHO Ha TMOJy4YeHUE
oOyJarouuMucs 3HaHUM O (PYHKIUSAX KaK Ba)KHEWIEed MaTeMaTH4YEeCKOW MOAENu s
OMHMCAHUSI U WCCIECOBAHUS PA3HOOOpPA3HBIX IMPOIIECCOB UM SIBICHUNW B MPUPOJE U
obmectBe. M3ydyeHne marepuana CrOCOOCTBYET Pa3BUTHIO Y OOYYArOIIUXCS YMEHUS
WCIIOJIB30BaTh Pa3IMYHbIC BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKa MATEMATUKHU — CIIOBECHBIE,
CHUMBOJIMUECKHUE, rpaduuecKkue, BHOCUT BKJIAaJ B (POpMUPOBAHUE TTPEACTABICHUM O POIU
MaTEMAaTHUKH B Pa3BUTHUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY TIaHy B 7-9 Kiaccax m3ydaeTcsi yueOHBIM Kypc «Ayredpay,
KOTOpPBIN BKJIIOYACT CJCAYIOIIUE OCHOBHBIE pasienbl coaepxkaHus: «UYwcna wu
BBIYUCIICHUS», «AJreOpanyeckue BbIpOKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHKIAW.

OO0miee YKCIO 4YacOB, PEKOMEHJOBAHHBIX JJIsI HW3Y4YEHUs Yy4eOHOTO Kypca
«Anrebpay, — 306 gacoB: B 7 kimacce — 102 4gaca (3 gyaca B Heaemo), B 8 kinacce — 102
yaca (3 Jaca B Heziento), B 9 kimacce — 102 yaca (3 yaca B HEJIEIIO).

COJEPXXAHUME OBYUYEHUA

7 KJIACC Yucia u BbIYMCIEHUSA

Jpo6u OOBIKHOBEHHBIEC U JECATUYHBIC, IEPEXO OT OJTHOM (OPMBI 3aITUCH APOOEH K
npyroii. lloHsiTHE palnMOHATBFHOTO 4YHCHA, 3alKCh, CPAaBHEHHE, YIOPSIOYHMBAHUE
palMoHANBHBIX YHCeN. ApuPMETHYECKHE EHCTBHS C paIllMOHAIBHBIMUA YHCJIaMHU.
Petienue 3a1ay u3 peanbHON MPAKTUKKU HA YaCTH, HA APOOH.
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CreneHp ¢ HaTypalbHbIM I[IOKa3aTeleM: OIpeAesieHue, MpeoOpa3oBaHUe
BBIPDOKEHHII HA OCHOBE ONPEIEICHUS, 3alUCh OOJbIIMX 4Yucesl. [IpoueHThl, 3amuch
NPOIEHTOB B BHJIE ApoOM M JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIC 3a7aud Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

IIpuMeHeHne NMPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HA MHOXHUTEIHW HATYpaJbHbIX
YHUCeN.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHas! MPONOPLHOHAIBHOCTH.
AJireOpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAYCHHME BBIPAXKEHUS C IepeMeHHOW. J[lomycTnmble
3HA4YCHMs IepeMeHHBIX. [IpencraBieHue 3aBUCHMOCTH MEXKIy BEIMYMHAMU B BHJE
dopmynbl. Beruucnenus no ¢opmynam. I[IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO PaBHBIE BBIpAXKEHUS, MPaBHiia IPeoOpa3oBaHus CyMM U MPOU3BEACHMI,
IPaBUJIa PACKPBITHUSI CKOOOK M MPUBEACHUS MOTOOHBIX ClaraeMblX.

CBOMCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OpHounenel M MHoOrowieHsl. CreneHbp MHorowieHa. CiokeHHMeE, BBIYHUTAHUE,
YMHOKE€HHE MHOTIOWIEHOB. POpMyIbl COKPAIIEHHOIO YMHOKEHHMS: KBagpaT CyMMBbI U
KBaJpar pazHoctu. Popmyrna pa3HOCTH KBaAparoB. Pas3nojkeHne MHOrO4YJIE€HOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YpaBHEHHMs, TMpaBuia NpeoOpa3oBaHMs  YypaBHEHUS,
PaBHOCWJIBHOCTb YPaBHEHUH.

JIuHelHOe ypaBHEHHE C OTHOU MTEPEMEHHOM, YMUCIIO0 KOPHEN JIMHEWHOTO YPAaBHEHUS,
peleHne JHMHENHBIX ypaBHEHHWW. (COCTaBIICHME YpPABHEHHMI IO YCIOBHUIO 3aJayu.
Pemenne TeKCTOBBIX 3a/1a4 C HOMOLIBIO YPABHEHUMN.

JIluHeliHOe ypaBHEHHE C JABYMs IE€peMEHHbIMH U ero rpadpuk. Cuctema ABYX
JMHENHBIX YPaBHEHUM C ABYMsI IEpeMEHHBIMU. Pelenue cucreM ypaBHEHU cliocoO0OM
MOACTAaHOBKH. I [puMepsI pelieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHM.

DyHKIMHA

Koopannara Toukn Ha npsiMoi. YucnoBeie npoMexyTKU. PaccTosiHue Mexay nByms
TOYKaMHU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cuctema koopaunat, ocu OX u Oy. AGciucca U OpAMHATA TOYKH
Ha KOOPAWHATHOW TuiocKocTU. [Ipumepsl rpadukoB, 3agaHHBIX (GopMynamu. UTeHue
rpagukoB peanbHbIX 3aBucuMocTeil. [lonstue ¢pynkuuu. ['paduk Pynkuuu. CpoiicTBa
bynknuii. Jlunelinas ¢yskmus, e€ rpaduk. ['padux dynkuum y = |x|. I'paduueckoe
pelIeHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.
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8 KJIACC Yucia u BLIYMCIEHUSA

KBanpaTHslit kopeHnb u3 uncia. [lonsatue o0 uppanmonaabHoM yucie. JlecaTuaHbie
NpUONMKEHUST HWppaluoHaNbHBIX yuced. CBolcTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEH M X MPUMEHEHHUE K TPEoOPa30BAHUIO YUCITOBBIX BEIPAKCHUN U BEIYMCIICHUSIM.
JIeMCTBUTENBHBIC YHCIIA.

CrerneHs ¢ 1IeJIbIM MoKa3zaTesieM U e€ cBoiicTBa. CTaHgapTHas 3alUCh YKCa.

AJuiredOpanyecKue BbIPaKeHUA

KBagpatHbIil TpEXWIEH, Pa3I0KEHNE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIH.

Anredpanyeckas 1podb. OCHOBHOE CBOICTBO anreOpandeckoit 1podu. CroxeHue,
BBIYMTAHKE, YMHOKEHUE, JIeJIEHUE alireOpanyeckux apooeil. PanimoHanbHbIe BRIpaKEHUS
U UX NpeoOpa3oBaHHUE.

YpaBHeHMs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (Qopmyrna KOpHEHl KBaJpaTHOro ypaBHEHMs. Teopema
Buera. Pemenue ypaBHeHUM, CBOIAIINXCA K JIMHEMHBIM M KBaApaTHbeIM. [IpocTeimme
JTpOOHO-palMOHAIbHbBIEC YPaBHEHUS.

I'padnyeckas uHTEpHpeTanuss ypaBHEHMH C JIByMsl NEpEMEHHbIMU M CUCTEM
JIMHEWHBIX YPAaBHEHUH C ABYMs IIepeMEHHBIMU. [IprMephl pelieHns: CUCTEM HEJIMHEMHBIX
YPaBHEHUM C IBYMS ITIEPEMEHHBIMHU.

Pemenuie TeKCTOBBIX 3a/1a4 ajIredpanyeckuM crocoooM.

UucnoBble HEPAaBEHCTBA M WX CBOWCTBA. HepaBEeHCTBO € OJHOW MNEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JINHENHBIE HEPABEHCTBA C ONHOU NepeMeHHON. CUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJTHOU NIEPEMEHHOM.

DOyHKIMHA

[Tonsitue ynkuuu. OOIACTh ONpENeNeHUss U MHOXECTBO 3HAUYECHUU (PYHKIUU.
CrnocoOsbI 3aanust QyHKIHIA.

I'padux pynkmu. Yrenue cBoicTB pyHkuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKUHNA, OTPa’KaloIUX PEeAIbHBIE MPOLECCHI.

@DYHKIMHU, ONUCHIBAIOLIME NPSIMYIO U 00pPaTHYIO TPOMOPIIMOHATIbHBIE 3aBUCUMOCTH,
ux rpapuku. OyHKIIUN Y Xy =x,y =Jx, Y=|x|. 'paduueckoe perieHne ypaBHEHHIA
Y CUCTEM YPaBHEHUM.

9 KVTACC Yuciia v BbIYMCJICHUS

PaunoHanpHbple 4uCla, HppalMOHANbHBIE YHWCIA, KOHEYHbIE W OECKOHEYHbIE
JecsATUUHbIE TpoOu. MHOXXECTBO AEMCTBUTEIBHBIX UMCEN, NEHCTBUTENbHBIC YUCIA KaK
OEeCKOHEUHbIE JecATUYHbIe ApoOu. B3anuMHO OJHO3HAUYHOE COOTBETCTBUE MEXY
MHO’KECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU MPSIMOM.
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CpaBHeHHE  JIEHCTBUTENIBHBIX  4YHCEN, apu(MeThyeckue  JeUCTBUSA C
JNEHUCTBUTEIbHBIMU YHCIAMHU.

Pa3mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpA, JJIUTEIBHOCTh IPOLECCOB B
OKpY>KaroIleM MHUPE.

[TpubnkEHHOE 3HAYEHNE BEIMYMUHBI, TOYUHOCTh MPUOJIMKEHUs1. OKPYTJIEHHE YHCEIT.
[IpukuaKa 1 OLEHKA PE3yIbTATOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHHH, CBOJAIIMXCS K KBAaJpPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelleHUsT ypaBHEHHW TPETbEW W YETBEPTON
CTENEHEN Pa3I0)KEHNEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHWH. PereHue TEKCTOBBIX —3aj1ay
areOpandeckuM METOJ/IOM.

VYpaBHeHuUE ¢ IByMs IEPEMEHHBIMU U €ro rpaduk. Pemenune cucreM IByX JTMHEHHBIX
YPaBHEHUM C JAByMs IIEpEMEHHBIMHU. PelieHue cucTeM JBYyX YpPaBHEHUH, OJHO H3
KOTOPBIX JIMHEWHOE, a APYyroe — BTopoil crenenu. ['paduueckas nuTepnpeTarus CUCTEMbI
YPaBHEHUU C IBYyMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. Pemenue cucrem
JMHENHBIX HEPABEHCTB C OJIHOM nepeMeHnHoi. KBaapatHureie HepaBeHcTBa. ['paduueckas
UHTEpIIpETaLys HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DOyHKIMHA
KBanpatnunas ¢pyukius, e€ rpaduk u cBoiictsa. [lapabona, KoopAMHATHI BEPIIUHbI
napadoJibl, 0Cb CHMMETPHUHU MapaloIbl.

£
Tpaduky GpyHKumii: 7 fx, y=#x+b y=—,y= x3y=+x, y= |x|, .

WX CBOMCTBA.

YucoBblie MOCJI€10BATEILHOCTH U MIPOTPeCCUM

[loHdATHE YMCIOBOM  MOCNENOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIBbHOCTH
peKyppeHTHO# dopmyInoi u Hopmysoi N-To YieHa.

Apudmernueckass U TeoMmeTpuueckas mnporpeccuu. @DopMmyiabl N-ro yjeHa
apu(PMETHIECKON 1 TeOMETPUUECKOUN MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxkeHue 4jaeHOB apu(PMETHUECKON U T€OMETPUUYECKON MPOrpeccuid ToukaMu
Ha KOOpPJWHATHOM TIJIOCKOCTH. JIMHEHWHBIM M SKCHOHEHIMAIbHBIM pocT. CIIOKHBIE
ITPOLICHTBHI.
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INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pE3yJbTAaThl OCBOEHUS MPOrpaMMbl Y4E€OHOrO Kypca K KOHILY
oOyuenus B 7 kiaacce: Yucia 1 BbIYHCIEHHUS

BrImonHATE, coueTast yCTHBIE U TUChMEHHBIC TPUEMBI, apruPMETHUECKUEC TEHCTBUSL
C palMOHATILHBIMH YHUCIIAMHU.

HaxoauTh 3HaYCHUS YUCIOBBIX BBIPAKEHUH, TPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUN, COACPKANUX OOBIKHOBCHHBIC
U JICCATUIHBIE TPOOH.

[lepexoauTe OT OAHOW (QOPMBI 3amMUCH YHCEN K JApPyrod (mpeoOpa3oBBIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO APOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyTIsTh YUCIA.

BbBINONMHAT, NPUKUAKY U OIEHKY pe3yJibTaTa BBIYMCICHUN, OIICHKY 3HAYCHHIA
YUCJIOBBIX BBIPAKCHUU. BBIMOTHATH JCHCTBHUA CO CTEMEHAMH C HaTypalbHBIMH
MOKa3aTEISIMH.

[IpuMeHATh TPU3HAKK JCIMMOCTH, PA3j0KCHHE HAa MHOXHUTEIM HATYPaTbHBIX
YuUCel.

PemmaTe mpakTUKO-OpUEHTUPOBAHHBIC 337a4l, CBSI3aHHBIE C OTHOIIICHUEM BEJIMYHH,
MPOTIOPIIMOHAILHOCTBIO BEJIMYHMH,  IPOICHTAMH, WHTEPIPETUPOBATH
PE3yNbTATHl PEIICHUS 337249 ¢ YIETOM OTPaHUYCHHH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOHEKTOB.

AJuiredOpanvecKue BbIPAKEHUA

Hcnonb3oBath anreOpandeckylo TEPMUHOJOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B
Ipoliecce OCBOEHUSI yueOHOro MaTepHalia.

Haxomuth 3HaueHWs OYKBEHHBIX BBIpOKCHUW TIpH 3aJaHHBIX 3HAYCHUIX
MEPEMEHHBIX.

BrImonHATE TIpeoOpa3oBaHus IIEJIOTO BBIPAKEHUS B MHOTOUYICH IPHBEACHUEM
MOIOOHBIX CJIAraéMbIX, PACKPHITHEM CKOOOK.

BBITTOTHATE YMHOKEHHE OJHOYJICHA HA MHOTOYJICH U MHOTOWICHAa Ha MHOTOYJICH,
IPUMEHSTH (POPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3ioKeHNE MHOTOWICHOB HA MHOKHTEIIH C TTIOMOIIBIO BEIHECCHUS
3a CKOOKH OOIIET0 MHOXKHTEIIS, TPYIITUPOBKY ClIaraeMbIX, MPUMEHEHUS (PopMyIT
COKpPAILIEHHOTO YMHOKEHHUS.

[IpumensaTy npeoOpa3oBaHusi MHOTOUJICHOB JJIS PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEMETOB, M3 PEATbHON MPAKTUKH.
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Ucnonb3oBaTh CBOICTBA CTENEHEW C HATypalbHBIMH TOKa3aTeasIMA IS
npeo0pa30BaHus BRIpAXKCHUH. Y pABHEHHUSI H HEPABEHCTBA

Pemars iMHEHBIE YpAaBHEHUS ¢ OAHOW IIEPEMEHHOM, IPUMEHSSI PABUIA IIEPEXOA
OT MCXOJHOTO YpPaBHEHHsI K PABHOCUIBHOMY eMy. [IpoBepsATh, SABIAETCA JIM YHUCIO
KOPHEM YPaBHEHHSI.

[IpumensTh Tpaduyeckue METOJbl MpPU PEIICHUU JIMHEHHBIX YpPaBHEHUH U HX
CUCTEM.

[TonGupath mpuMepsl ap YUCed, SABISIOUUXCS PELICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMsI IEPEMEHHBIMH.

Crpouth B KOOPAMHATHOHM IIOCKOCTU TpaduK JIMHEWHOTO YpPaBHEHHS C JIByMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTteMsl IByX JTUHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM YUCIIE
rpaguyecku.

CocCTaBiIsATh U pelIaTh JIMHEWHOE YPaBHEHUE WM CUCTEMY JINHEWHBIX YPaBHEHUH 110
YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3a/a4u
IIOJIyYEHHBIN PEe3ysbTar.

DOyHKIUU

N306paxaTh Ha KOOPJUHATHON NPSAMOI TOUKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAMHATAM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3aIMChIBATh YHCIIOBbIE IPOMEXYTKH Ha
are0pandecKoM SI3bIKE.

OTmeuath B KOOPAMHATHON TNIOCKOCTH TOYKH 10 33JaHHBIM KOOpJIMHATaM, CTPOUTh
rpadguku TuHERHBIX QyHKIMA. CTpouTh rpaduk GyHKUIUU ¥ = |X|.

OnuceIBaTh ¢ TOMOIIBIO PYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYNHAMMU:
CKOPOCTh, BpPEeMsI, PacCTOSIHHE, II€Ha, KOJMYECTBO, CTOMMOCTH, MPOU3BOAUTEILHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumate rpaduueckuii crmocod TMPEACTaBICHUS U aHalu3a uHOOpMAaIUH,
U3BJIEKATh U WHTEPIPETHUPOBATh MHPOPMAINIO U3 I'paUKOB peanbHBIX MPOILECCOB U
3aBUCUMOCTEN.

[IpeameTHBIE pPE3yNbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHnus B 8 kiacce:

Yucii1a ¥ BBIYUCTICHUSA

Hcnonp30BaTh HayadbHBIE MPEICTABICHUS O MHOYKECTBE JIEUCTBUTEIBHBIX UYHCEII
JUIS CpaBHEHUS, OKPYIJICHHs M BBIYMCICHUHN, H300pakaTh ACHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJIUHATHOMN IPSIMOM.
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[IpumeHaTs TOHATHE apU(METUYECKOTO  KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJpaTHbIE KOPHHU, HCIOJB3Yys TPU HEOOXOJUMOCTU KaIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKECHHM, COAEPKAIINX KBaJApaTHbIE KOPHU, MCTOIB3Yys CBOHCTBA
KOpPHEHU.

Ncnonb30Bath 3anucu OONBIINX U MAJIBIX YUCEI C TOMOIIBIO AECATUYHBIX ApoOei
u creneHer uncna 10. Anredpandeckue BbIpaKeHUsI

[IpuMeHSTh MOHSATHE CTENEHHU C LETBIM MOKa3aTeIeM, BBIOJIHATh MPeoOpa3oBaHUs
BBIPAXEHUU, COAECPIKAINX CTEIIEHU C LENBIM MOKA3aTENIEM.

BBITTOMHATE TOXKIECTBEHHBIC TPEOOPA30BaHUS PAlMOHAIBHBIX BBIPAKCHUN  Ha
OCHOBE MPaBWJI ACHCTBUI HaJ MHOTOYJIEHAMU U aNreOpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOYKUTEIIH.

[IpumensaTy npeoOpa3oBaHMs BBIPAKEHUW IS PEUICHUS PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemiare nuHEHHBIEC, KBaApaTHbIE YPAaBHEHUSI W palHUOHAIbHBIC YpPaBHEHMUS,
CBOJISILIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IBYMS IEPEMEHHBIMU.

[IpoBOAMTE MPOCTEUIIINE KUCCIEAOBAHKUS YPABHEHUN U CUCTEM YpaBHEHUW, B TOM
quciie ¢ NpUMEHEHHEM Tpaduueckux MpeACTaBiIeHU (ycTaHaBIMBaTh, WUMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUU PEIICHMUS, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).

[TepexoauTh OT cI0BECHOM (HOPMYTUPOBKH 3a71a4H K €€ anreOpandeckoit MoJean ¢
MMOMOIIIBI0 COCTABJICHUSI YPABHECHUSI WJIM CUCTEMbl YPABHEHHI, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4¥ MOJTYyYECHHBIN PE3yJIbTarT.

[IprMeHSITh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PENIATh
JIMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M MX CHUCTEMBI, JaBaTh I'paUyECKyr0
WJUTIOCTPALI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUN

[TonumaTe W WCHOJIB30BaTh (PYHKIMOHAJIBHBIC TOHATUS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMS), ONPENCNsITh 3HaYeHHe GYHKIUM TIO0 3HAYEHUIO
apryMeHTa, OMNpeNeNsITh CBOHcTBa (QyHKIuu 1o e€ rpaduky. Crpouth Trpaduxu

AJIEMEHTAPHBIX PYHKIMHN BUA:
# 2 3
= — = X = X = X = |x o o
y x’ y Y 24 VX, y =1 |, OTHCHIBATh CBOMCTBA YUCIOBON (DYHKITUN
o e€ rpaduky.

[IpeameTHbIC pE3yabTaThl OCBOCHHUS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
o0yueHus B 9 KJacce:
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YucJia 1 BLIYUCIEHUS

CpaBHMBATH ¥ YHOPSAOUYMBATH PAllMOHAIBHBIE U UPPALlMOHAIBHBIE YUCTIA.

BreimonasaTe apudmeTndeckue NEUCTBHS C PAIlMOHATBHBIMU YHUCIAMU, COYeTast
YCTHBIE W TIUCBbMEHHBIE NPUEMBI, BBITOJIHATh BBIYUCICHUS C HPPALMOHATBHBIMU
YHUCJIAMH.

Haxonuth 3HaueHUs CTENEHEW C LEJIBbIMU MOKA3aTeIsIMA U KOPHEH, BBIYMCISATH
3HAYEHHUS YUCIIOBBIX BBIPAKCHUMU.

OKpyrfiATh  JCHUCTBUTEIbHBIC YHWCIA, BBINOJHATH IPUKUIKY  pe3yJibTaTa
BBIYHCIICHUN, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEVHBIE M KBaJApATHBIE YPABHEHHWs, YPABHEHHMS, CBOJSIIMECST K HUM,
pocTerime ApOOHO-PAllMOHATIBHBIE YPABHEHHS.

Pemrars cucTeMsl AByX JTMHEWHBIX YPABHEHHUM C JBYMsI IIEPEMEHHBIMUA U CHCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISACTCS JIUHEUHBIM.

PemaTe TEKCTOBBIE 3a/1aun anreOpanvdeckKuM CrocoOOM € MOMOIIBI COCTaBICHUS
YPABHEHMS UM CUCTEMBI JBYX YPABHEHUU C JBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIINE UCCIEIOBAHUSA YPABHEHUN U CHCTEM YPaBHEHHUM, B TOM
yucie C MpPUMEHEHHEM TIpaduyecKuxX IMpencTaBiIeHU (ycTaHaBIMBaTh, HWMEET JIU
YPaBHEHUE WIM CUCTEMA YPABHEHUI PELICHHUS, €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PelaTe nrMHelHbIE HEPABEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300pakaTh peLICHUE
HEPABEHCTB Ha YMCJIOBOM NPSIMOM, 3alMChIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Pemare crucrembl JNMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
KBaJJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbl HEPABEHCTB HAa YHUCIOBOM
IIPSAMOM, 3aIIMCHIBATh PELIECHUE C IIOMOLIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.
DOyHKIUN

Pacrnio3naBathp (GYHKIIMA ~ U3YYEHHBIX BHJIOB. IToka3wsIBaTh
CXEMaTHYECKH PACIIONIOKEHNE HA KOOPIUHATHOM TIIOCKOCTH TpaduKoB GyHKIIUN BUJIA:

£

3aBUCUMOCTH OT 3HaYy€HUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth u u300paXkaTh CXEMATHYECKH TpaQUKA KBaJpPaTUUYHBIX (DYHKIUH,
OIHCHIBATh CBOMCTBA KBaIPATUUHBIX (DYHKIUH MO UX rpadukam.

Pacnio3naBaTh KBagpaTuuHyl0 QYHKIUIO 10 (GopMmyse, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKH, TEOMETPHUH.
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Yucii0Bble MOCAEA0BATEIBLHOCTH H IPOTPeCCHH

Pacnio3HaBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUM MPHU Pa3HBIX
crioco0ax 3aJaHusl.

BbINOMHATE BRIUKCIEHUS C UCIIOJIBb30BaHUEM (POPMYIT N-TO HiieHa apupMeTUIECKON
U TEOMETPUYECKOI MPOrpeccuid, CyMMbI MEPBHIX N YJICHOB.

N300paxkath 4eHbI IOCIEI0BATEILHOCTH TOYKaMHU Ha KOOPIMHATHOM TJIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMH IOCJIEA0BATEILHOCTIMHU, B TOM YHCIIE
3aJ]a41 U3 PeasIbHOM )KM3HU (C UCTIOIB30BaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHIA).
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KJIIACC
HaumenoBanye pasaena  KolmaecTso OCHOBHOE OcCHOBHBIE BU/IBI JICATEIIBHOCTH 00YJaIOIIUXCS
(Tembl) Kypca 4acoB coJiepKaHue

Yucna ¥ BEIYUCIIEHUSL. 25 MomsTie CucreMaTU3UpPOBATH M 000ralIaATHL 3HAHUS 00

PannonanbHble yncia PAITHOHATHHOTO OOBIKHOBEHHBIX U JIECITUYHBIX JPOOSIX.
e — CpaBHHMBATB U YIIOPSAI0YMBATH APO0H, TPeOOPa30OBLIBAST
ApudMeTHuecKe IIPU HEOOXOUMOCTHU JIECATHYHBIC IPOOU B OOBIKHOBEHHEIE,
neHCTRHS ¢ OOBIKHOBEHHEBIE B JICCATUYHBIC, B YACTHOCTH B OECKOHECUHYIO
PAITHOHATHHBIMA JECATUIHYIO IPOOB.

yucinamu. CpaBHEHHUE,
YIOPSI0YMBAHUE

parOHAaJIbHBIX YHUCCII.

Crenens ¢
HaTypaJIbHBIM
TOKa3aTeyIeM.
Pentenne ocCHOBHBIX
3a/1a4 Ha JIpodu,
MPOIICHTHI U3
peaIbHON IIPAKTUKHU.
[Ipu3Haku
JIEITUMOCTH,
pa3IoKeHUsI Ha

IIpyMeHATH pa3HO00pa3HbIe CIOCOObI U MPUEMBI
BbIYMCJICHUS 3HAYCHUI JPOOHBIX BbIPasKeHMH,
CoJieprKalliiX OOBIKHOBEHHBIC U JECATUYHbBIC TPOOU:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOW Y OOBIKHOBEHHYIO JACCATUYHOMN, TPUBOIUTH
BBIpakeHue K ¢hopme, Hanbosee yIoO0HOM /1JIs BBIYUCIICHHM,
peo0pa3oBbIBAThH APOOHBIC BHIPAKECHUS HA YMHOKEHHUE U
JIeTICHUE ECITUYHBIX APOoOeh K ICUCTBUIM C LETBIMU

YU CJIaMHU.

IpuBoauTHL YHCIOBbIE H OYKBEHHbIE IPUMEPbI CTCTICHU C
HaATYpaJIbHBIM IOKa3aTesieM, OObSICHSISI 3HAU€HUsI OCHOBaHUS
CTETICHH U TIOKa3aTelNs CTENEeHU, HAaXOUTh 3HAYCHUS
crenenel Buaa a" (& — modoe panroHaIbHOE YMCIIO0, N —
HaTypaJbHOE YHCJIO).
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MHOKUTEIIN
HaTypaJbHbIX YNCEIL.
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PeanbHble
3aBucuMocTH. [Ipsimas
1 oOpaTHas
IPONOPLUHUOHAITIBHOCTH

IMounMaTh CMBICI 3alIMCH OOJIBIIMX YHCEI C TOMOIIBIO
JeCATUYHBIX Apo0ei 1 creneHeit urncia 10, npuMeHsiTh X
B peaJIbHBIX CUTYaIlUsX.

IIpuMeHATH NPU3HAKU JACIIUMOCTH, PA3JI0KEHUS Ha
MHOKUTEJ HaTypaJlbHBIX YHCE]L.

Pemarts 3agaum Ha 4acTH, IPOLICHTHI, MPOMOPIINK, HA
Haxo0JIeHue ApoOu (IIPOLIEHTa) OT BEJIMUUHBI U

BEJIMYUHBI 110 €€ 1poOu (IIPOLIEHTY), TpoOur
(mpoueHTa), KOTOPBIA COCTaBISAET OJJHA BETUYHHA OT

JIPYTOM.

IIpuBoauTth, pa3doupaTh, OEHNBATH PA3TUYHBIE PELICHUS,
3alUCH PEIIEHUN TEKCTOBBIX 3a/a4.

Pacno3naBaTh U 00BSICHATB, OIIUPASICh HA ONIPEACIIEHUS,
MPSIMO TIPOTIOPLIMOHANIBHBIE U 0OPATHO MPOMOPIIMOHAIHHBIC
3aBUCHUMOCTH MEXAY BEJIMUMHAMU; NPUBOJAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEHN U3 PEaIbHOTO0 MUPA, U3 APYTUX YIeOHBIX
MPEIMETOB.

PemaTh npakTHUKO-OpUEHTUPOBAHHBIC 33/1a4U Ha APOOH,
MPOIICHTHI, MPSAMYIO U OOPATHYIO MTPOTIOPITMOHAIEHOCTH,
MIPOTIOPLIUU
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b)

AnreOpandeckue
BBIPKCHUS

27

bykBennbie
BBIPAKEHUS.

Ilepemennsle.

Jomyctumsie
3HAYEHUS

IIEPEMEHHBIX.

dopMybI.

OBaajnerp anredpanyecKkoil TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHSATH €€ B IPOLECCE OCBOCHUS Y4EOHOr0 MaTeprara.
HaxoanTh 3HaueHHs1 OyKBEHHBIX BBIPAKEHUM MTPU
3aJIaHHBIX 3HAYEHUSIX OYKB; BBIOIHATH BEIUUCICHUS 110
dbopmynaMm. BeinmoausiTh mpeoOpa3zoBaHus ETOTO
BBIPKEHHSI B MHOTOYJICH IPUBEACHUEM TOIOOHBIX
CJlaraeMbIX, PaCKpbITUEM CKOOOK. BBINOJIHATH YMHOKEHHE
OJIHOYJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKCHUMH,
pacKpbITUE CKOOOK 1
MIpUBEICHUE
0JI00HBIX
cnaraembix. CBoMCTBa
CTETNEHU C
HaTypaJlbHbIM
MOKa3aTEJIEM.
MHOTrO4JIEHBL.
Crnoxenue,
BBIYUTAHUE,
YMHOKEHHUE
MHOT'OYJICHOB.
DopmyJIbl
COKPAIEHHOTO
YMHOXKEHUS.
Paznoxenue
MHOT'OYJICHOB Ha
MHOXHUTEN

Ha MHOTOWIEH U MHOTO4YJIEHA HA MHOTOYJIEH, IPUMEHSATH
dbopMyIbI KBaJpaTa CyMMBI M KBaipaTa pa3HOCTH.
OcyuecTBIATH Pa3ioKEHHE MHOIOYIECHOB HA MHOKUTEIH
MyTEM BBIHECEHMS 32 CKOOKH OOIEro MHOKUTET,
IpUMEHEHUs (POPMYJIbI pa3HOCTH KBAaJpPaToOB, PopMy
COKPAILLIEHHOI'O YMHOKECHUS.

IIpumeHsaTH Ipe0Opa30BaHUE MHOTOUJICHOB ISl PEIICHUS
pPa3NUYHBIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXHBIX MPEAMETOB,
U3 pearbHON NPAKTHUKHU.

3HAKOMUTBCS ¢ MCTOPHEH PA3BUTUS MAaTEMATUKH
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YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHuEe, IpaBUiIa
npeoOpa3oBaHus
YPaBHEHUS],
PaBHOCUJIBHOCTD
YPAaBHEHH.
JIuHelHOE ypaBHEHUE

Pemiarsp IMHEiHOE ypaBHEHUE C OJTHOM NEPEMEHHOM,
NPUMEHssl NPABUJIA NIEPEX0/1a OT UCXOJHOTO YPABHEHUS K
paBHOCWIBHOMY eMy OoJsee npoctoro Buzaa. IlposepsTs,
SIBJISIETCS JIM KOHKPETHOE YUCJIO KOPHEM YPAaBHEHUSI.
HHox0upare npuMepsbI nap 4MCell, ABISIOIMXCS PELICHUEM
JIMHEWHOT'O YPAaBHEHUS C ABYMs IIEPEMEHHBIMU.

C OJTHOW TIEPEMEHHOM,
pEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a7a4 C IIOMOILBIO
YPAaBHEHHI.

JIuHenHOe ypaBHEHHUE C
JIBYMs IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JINHEUHBIX
YpPaBHEHUM C IBYyMS
MIEPEMEHHBIMU

CTpouth B KOOPIMHATHON MJIOCKOCTH rpapuK JMHEHHOTO
ypaBHEHUS C ABYMsI IEPEMEHHBIMU; MOIB3YSICh TPAPUKOM,
NPUBOAMTH MPUMEPbI PELIICHUS YPABHEHUS.

Haxoaurthb peiieHue CUCTEMBI ABYX JINHEVUHBIX YPABHEHHM C
JIBYMs [IEPEMEHHBIMU.

CocTaBjsTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPAaBHEHMM 110 YCIOBUIO 3aJ1a4d, UHTEPIIPETUPOBATE B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H IOJyYECHHBIN

pe3ynbrar
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Koopaunate! u rpaduku.
OyHKIUU

24

Koopnnnara Touku Ha
npssMou. Yucioseie
MIPOMEXYTKHU.
Paccrositnue mexny
JIBYMS TOYKAMHU
KOOPAMHATHOU
IIPSIMOM.
[IpssmoyrospHas
cUCTEMa KOOpJIMHAT Ha
w10ckocTh. [Ipumepst
rpaduKOB, 3aJJaHHBIX
dbopmynamu.

HN300paxkaTh Ha KOOPAVMHATHOU MPSIMON TOUKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJAWHATAM, JIY4H, OTPE3KH,

MHTEPBAJIbL; 3aIIUCHIBATh UX Ha aJreOpanyecKkoM sI3bIKE.
OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOUYKH I10
3aJIaHHBIM KOOpJMHATaM; CTPOUTH I'pa)UKHU HECIOKHBIX
3aBUCHUMOCTEH, 3a/laHHbIX (POpMyJIaMH, B TOM YHCIIE C
OMOIIBIO ITUPPOBBIX JTabopaTopuii. [IpuMeHsTh, U3yUYaTh
npeuMyllecTBa,

HHTEPNPETHPOBATH IpaduuecKkuii crnocod npecTaBiIeHUs U
aHajan3a pa3HoOOpa3HOM KM3HEHHON MH(POPMALIHH.
OcBauBaTh NoHsTHE (QYHKIIUH, OBJIA1€BAThH
(YyHKUIHMOHATBHOW TEPMUHOJIOTHEM.

Pacno3naBathb juHelHYy0 QyHKIHO Y = KX + b,

Urenue rpadukoB
peasibHbIX
3aBUCUMOCTEM.
[TonsiTue pyHKUMU.
I'padux pyHkIHH.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.
[Toctpoenue rpaduka
JTUHEWHON (PYHKITHH.
I'padux bysxmm
y=|x|

ONMCHIBATHL €€ CBOWCTBA B 3aBUCHMOCTH OT 3HAa4Y€HHU
k03 dunmenToB K u b.

Crpouts rpaduku nuHelHON QyHKUNUU, QYHKIHH Y =| X |.
Hcnoab3oBaTh HU(pPOBLIE pecypehl 11 TOCTPOCHUS
rpagukoB QYHKIMI U U3yYEHHUS UX CBOMCTB.

[IpuBOAUTH MpUMEPHI JIMHEUHBIX 3aBUCUMOCTEN B pEAJIbHBIX
IIPOLIECCAX U SIBJICHUSX
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[ToBTOpEHUE 1 0000IICHNE 6 [ToBTOpEHNKE Bbi0upaTth, IPUMEHSATH OLIEHUBATH CMOCOOBI CPABHEHUS
OCHOBHBIX  IIOHATHH yuces, BBIYMCICHUH, mpeoOpa3oBaHUl  BBIPAKCHHM,
M METoloB Kypca 7 pelLIeHus] YPaBHEHHU.
Kﬂaccaj obobuenue OcyuecTBJIATh CAMOKOHTPOJIb BHITIOTHSAEMBIX ACHCTBUN U
SHaHHH CaMOIIPOBEPKY pe3yibTaTa BhIUUCICHUM, MPeoOpa3oBaHUi,
IIOCTPOCHUM.
Pemats 3agaum u3 peaibHON KU3HU, IPUMEHSATH
MaTeMaTH4YecKHe 3HAHMS VISl PEIICHUS 3a/1a9 U3 APYTUX
IIPEIMETOB.
Pemath TeKkcTOBBIE 3aJa4d, CPaBHUBAThb, BbLIOMPATH
CIOCO0OBI PEIICHNA 3a1a4n
OBUIEE KOJIMYECTBO 102
YACOB I10
[TPOT'PAMME
8 KIIACC
HaumenoBanue pazgena KonumyecTBo OCHOBHOE OCHOBHBIE BUBI ICATEIBHOCTH O0y4arOIIUXCS
(Tembl) Kypca JacoB coaepKaHue
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Uuca 1 BEIYMCIICHHUS.
KBangpaTHbie KOpHU

15

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

VpaBHeHHE BHAA X°
=a.

CBolicTBa
apu(pMETHIECKUX

KBaJpaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHUN,
coJiepaKalnx
KBa/IpaTHBIC KOPHU

@opmyaupoBaTh onpeieIeHne KBaJAPaTHOTO KOPHS U3
qrcia, apuhMETHIECKOTO KBaAPATHOTO KOPHS.
I[IpuMeHSATH ONIEpalvio U3BJICUEHUS KBAIPATHOTO KOPHS
U3 YUCJIa, MCMOJIb3YH IPYU HEOOXOAUMOCTU
KaJbKYJIATOP. OUeHuBaTh KBapaTHbIC KOPHU LIEJIBIMU
YHCIIaMU U IECATUIHBIMU IPOOSMHU.

CpaBHMBATH H YNOPSII0YMBATH PAIIOHATILHBIC U
UppalMOHAJIbHbIE YHCIIA, 3aIIUCAHHBIE C TIOMOILBIO
KBaJpaTHBIX KOPHEM.

HcceenoBaTh ypaBHEHHE X> = @, HAXOAUTh TOYHBIE
npuoIMKEHHBIE KOpHU TIpH @ > 0.

HcciienoBath cBOMCTBA KBaPAaTHBIX KOPHEU, POBOS

YU CJIOBBIE DKCIIEPUMEHTHI C HCTIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAPATHBIX
KOpHEHN; IPUMEHSTh UX ISl IpeoOpa30BaHuUs BBIPAXKECHUM.
BoInoJHATH Npeodpa3oBaHus BbIPAKEHU,

COZIEpIKAILMX KBaJpaTHble KOPHU. BbIpaxkaTh IEpeMEHHbIE
U3 FeOMETPUUYECKUX U (pu3ndeckux Gopmyi. Beraucasars
3HAYEeHMs BBIPAKECHUN, COACPKAIINX KBAaIpaTHbIE KOPHH,
UCIIOJIB3Ysl MPU HEOOXOAUMOCTH KAJIbKYJIATOP.

)51

68




denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

Hcnoan3oBars B X0AcC pCIICHUA 3a1a4 3JICMCHTAPHBIC
MMpCACTaBJICHUA, CBA3AHHBIC C HpI/I6JII/DKéHHI)IMI/I 3HAa4YCHUAMHU
BCJINYHH.

3HAKOMHUTBLCA € HCTOpHeﬁ Pa3BUTHA MATCMATHUKU

Yuciia ¥ BBIYUCIICHUS.
CreneHs ¢ 1eabEIM
MOKa3aTeJIEM

Crenenb ¢ LENTbIM
MIOKa3aTeJIeM.
CrannapTHas 3ammch
qucia.

Pa3mepst 00beKTOB
OKPYXKaIOIIEero MUpa
(OT BJIEMEHTAPHBIX
YacTHI[ 10
KOCMHUYECKHUX
00BEKTOB),
JUTUTEIIbHOCTh
MPOIIECCOB B
OKPYXKaIoIlleM MHUpeE.
CBoiicTBa cTeNEHU C
IEJTBIM TTOKa3aTeNIeM

D®opMyJIHPOBATH OIpe/ieIeHUe CTENEHN C LEIbIM
[IOKa3aTeJIeM.

IIpeacTaBiasiTh 3aNUCh OOJBIITUX U MAJIBIX YUCEN B
cTanaapTHOM Bujae. CpaBHMBATh YKCIIA U BEJIMYHHBI,
3aIIMCaHHBIE C UCIIOJb30BaHueM creneHu 10.
Hcnosb30BaTh 3anMCh YKCEN B CTAHIAPTHOM BUJIE
JUTSl BBIpQXKEHUS pa3MepOB OOBEKTOB, JUTUTEIILHOCTH
IIPOIIECCOB B OKPYXKAIOIIEM MHUPE.

D®opMyJIHPOBaATH, 3ANIUCHIBATH B CHMBOJIHYECKOM
(¢opme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTEIIEHU C LEJIBIM [OKa3aTeJIEM.

I[IpuMeHsATH CBOMCTBA CTETICHU /JIs1 TPeoOpa30BaHUS
BBIPAKEHUM, COJICPKAIINX CTEIICHU C LEITbIM
nokasaresieM. BbIMOJHATH JeMCTBUS C YUCIIAMU,

3alMCaHHBIMH B CTaHIAPTHOM BHU7C (YMHOXCHHE,
JICJICHNE, BO3BEJCHHE B CTCIICHD)
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AnreOpandeckue
BbIpaxeHus1. KBajapaTHbIi

TPEXUWICH

KBanparnsriit
TPEXYIICH.

Pa3noxenue
KBaJIpPATHOTO

Pacno3naBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABINBATD
BO3MO>KHOCTb €TI0 Pa3JIOKEHUS HA MHOKHUTEIIH.

PackiiaabIBaTh HA MHOKUTEIH KBAJIPATHBIA TPEXUIIEH
C HEOTPULIATEIbHBIM JUCKPUMHUHAHTOM

TpEXWICHA Ha
MHOKUTEIU
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AnreOpanyeckue
BBIPKCHUSI.

AnreOpanyeckas Jpo0b

15

AnreOpandeckas
npo6b. JlomycTrmbie
3HAYCHHUSI
MIEPEMCHHBIX,
BXOJIAIINX B
anreOpandecKue
BBIPAKCHUS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npobu. CokpaleHue
npobeii. Crnoxxenue,
BBIUHTAHUE,
YMHOXCHHE U
JeJieHne
anredpandecKux
TpOOeH.
[IpeobpazoBanue
BBIPAKCHUMH,

coJiep KaIImx
anreOpandecKue
npodu

3anuceiBaTh ajireopanyeckue BeipaxkeHus. Haxoaurb
00J1acTh OMpeesieHUs] PAllMOHAIBHOTO BBIPAXKCHUS.
BbINoJHATH YKCIIOBbIE MOJICTAHOBKHA U BBIYMCJIATH
3HauY€HUE JPOOH, B TOM YHUCIE C MOMOIIbIO KaJbKYJISATOPA.
®opMyJIMPOBATH OCHOBHOE CBOWCTBO alireOpandecKkoin
JpoOU U MPUMEHATH €T0 Il MpeoOpa3oBaHus IpoOCi.
BbINOJHATH 1eiicTBUA ¢ alredpanyecKuMu ApoOsIMu.
[IpumensTh npeoOpa30BaHUsl BRIPAKEHUHN JJI PEIICHUS
3ayiay. Beipaxarh nepeMennsblie u3 hopmyi (pusnyeckux,
T€OMETPUUYECKUX, OMICHIBAIOIINX OBITOBBIC CUTYAIINH)
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ypaBHeHI/ISI N HCPABCHCTBA.

KBazpaTHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenomHoe

KBaApaTHOC YPAaBHCHHUC.

dopMyna KOpHER
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pemenune ypaBHeHuH,
CBOJIAILIUXCSA K
KBaJpaTHBIM.
[Ipocreitmmue
JTpOOHOpaIMOHATLHbIE
YpaBHEHUSI.
Pemenne TekcTOBBIX
3a7a4 C TOMOUIBIO
KBaJpaTHBIX
YpPaBHEHUM

Pacno3naBaTh KBajpaTHbIC YpaBHEHUS.
3anuceiBaTh (POPMYJTy KOpHEN KBAJAPATHOTO YPaBHEHMUS;

pemIaTb KBaJAPaTHbIC YPABHCHHUS — IIOJIHBLIC 1 HCIIOJIHEIC.

IIpoBoauTh Npocreiimme Uccjae10BAHUA KBAIPATHBIX
YpPaBHCHUU.

Pemats ypaBHeHUs1, CBOJIAIINECS K KBaJIpaTHBIM, C
ITOMOIIIBI0 MMPeoOpa30BaHUM U 3aMEHOM TIEPEMEHHOM.
Habawoaath 1 aHAJIN3UPOBATH CBSI3b MEXKIY KOPHIMU

1 K03 (pULIMEeHTaMU KBAJIpaTHOTO YpaBHEHUS.
dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PELICHUS

3aaad.

Pemath TeKCTOBBIE 3a1a4M AJT€OPaNUECKUM CTIOCOOOM:
MEPEXO/IUTH OT CIIOBECHOU (POPMYITUPOBKH YCIOBUS 3aa4l
K aJire0pandecKkor MOJIeu MyTEM COCTaBJICHHS] YpPaBHEHUS,
peliaTh COCTABJIICHHOE YPaBHEHUE; HHTEPIPETUPOBATH
pe3yJIbTAT.

3HAKOMUTBHCS € UCTOPHUEH Pa3BUTHUS aNreOphl
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YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHHM

13

JInHerHOe ypaBHEHHE C
NBYMs IEPEMEHHBIMH,
ero rpauk, IpuMepsl
pELIEHNs YPABHEHUN B
LENBIX YNCTIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPAaBHEHUN

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
[IEPEMEHHBIMM.

Crpoutb rpapuky JMHENHBIX YPaBHEHUH, B TOM UHCIIE
HCIO0JIb3YS HM(POBBIE PeCypCHl.

Pa3zimuaTh napajuienbHble U IEPECEKAIOIIUECS IPSIMBIE 110
VX YPaBHEHUSIM.

Pemiateb cucteMbl ABYX JIMHEWHBIX YPABHEHHUU C JBYMsI
MIEPEMEHHBIMU MTOJCTAHOBKOU U CJI0KEHUEM.

C IBYMsI
IIEPEMEHHBIMU.
[Ipumeps! pemenus
CHUCTEM HEJIMHEHHBIX
YPaBHEHUM C ABYMsI
MIEPEMEHHBIMU.
I'paduueckas
VHTEPIpPETALNS
YpPaBHEHUS C ABYMS
IIEPEMEHHBIMU U
CHUCTEM JIMHENHBIX
YPaBHEHUU C ABYMS
IIEPEMEHHBIMU.
Peurenune TekcTOBBIX
3a7a4 C IMTOMOIIBIO
CHUCTEM YpPaBHEHUM

Pemiath mpocTeninme CUCTEMbI, B KOTOPBIX OJHO U3
YPaBHEHUM HE SBJISETCS JIMHECUHBIM.

IIpuBoauTth rpaguyecKy0 HHTEPIPETALUIO PELIEHUS
YPaBHEHHUSI C ABYMsI IEPEMEHHBIMU U CUCTEM YPaBHEHUU
C ABYMsI IIEPEMEHHBIMM.

Pemath TeKCTOBBIE 3a1aUM aJTeOpandecKUM CIIOCOO0M
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ypaBHeHI/ISI U HCPpAaBCHCTBA.

Hepasencraa

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasencTtBo ¢ ogHOM
IIEPEMEHHOM.
JIunenHble
HEPABEHCTBA C OJIHOU
IIEPEMEHHOU U UX
peuienune. Cucremsl
JIMHEWHBIX HEPABEHCTB

@opMyUpoBaTHL  CBOMCTBA  YHWCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATH UX HAa KOOPJIMHATHOM MPSIMOM, JOKA3bIBAThH

anreOpandecKH.

IIpMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a1a4.
Pemarh iMHEHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM,
n300paxaTh pelIeHnEe HEPABEHCTBA HA YHCIOBOM IPSIMOH.
PemaTh cucteMbl TMHEINHBIX HEPABEHCTB, N300paKaTh
pelIeHrne CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPSAMOU

C OHOM ITEPEMEHHOU
U UX pElICHHE.
N3o0paxenue
peLIEHUs JINHEMHOTO
HEPABEHCTBA U UX
CHCTEM HA YHCIIOBOMN
npsMOH
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OyHKINH.
OcCHOBHBIE TTOHSTHUS

[Tonstue GhyHKIMN.
Obnacth
OTIpe/ieNICHUs U
MHO>KECTBO 3HAUCHH
¢ynkiun. CrnocoOsl
3amanus PyHKITUH.
I'padux byskIMH.
CaoiicTBa pyHKUHUH,
uX 0TOOpaxeHue

Ha rpaduke

Hcnonb3oBaTh QyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

BoruncasaTs 3HaveHust QyHKIUH, 3a1aHHBIX (OpMyJIaMu
(mpu  HEOOXOAMMOCTM HCHOJb30BaTh  KaJbKYJATOP);
COCTABJISITH TA0JMIbI 3HAYEHUH QYHKINU.

Crponts mo TOYKaM rpaukm (QyHKIMIA.
OnuceiBaTh cBOMCTBA (YHKIIMHU Ha OCHOBE €€
rpauyecKoro npeacTaBICHUsI.

Hcnonb3oBaTh PyHKINOHAIBHYIO TEPMUHOJIOTHIO U
CUMBOJIUKY.

HccnenoBath npuMepsl rpauKkoB, OTPAKAIOLIUX PealIbHbIE
po1ecchl U sBieHus. IIpuBoAMTL MpUMeEpPBbI ITPOIIECCOB U
ABJICHUH C 3aIaHHBIMU CBOMCTBAMU.

Hcnoab30BaTh KOMIIBIOTEPHbIE POTrPAMMBI

JUTsl TIOCTpOEHHMSI TpadMKOB PYHKIUMN ¥ U3yUYEHHS X CBOMCTB

OyHKINH.

Uucnosbie GyHKIIUN

UreHne u moCTpoOEHUE
rpa@uKoB QyHKIIHIA.
[Ipumeps! rpadgukos

Haxoants ¢ nomMoumbio rpagpuka GyHKIMHA 3HAYEHUE OJHOU
Y3 pacCCMAaTPUBAEMBIX BEJIMYMH 110 3HAYEHUIO ApYyrou. B
HECJIOKHBIX CITy4asiX BbIPAXKATh (POPMYJIOH 3aBHCUMOCTh
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dyHKImi,
OTPAKAIOITUX
peanbHbIE MPOIIECCHI.
OyHKIUH,
OIIMCBHIBAIOIINE
MpSMYIO U 00paTHYIO
MPONOPIIMOHAIIBHBIE
3aBHCHMOCTH, UX
rpaduku.

['paduk pynkuum y
= X2,

OyHKIUH Y =

X2y =x,

y=vx y =|x|;
rpaduuecKoe peieHue
YPaBHEHUM U CUCTEM
YpPaBHECHUM

MEXy BEIMYMHAMU.
OnucbIBaTh XapaKkTEP U3MEHEHUS OHOU BEIMYUHBI B
3aBUCHMOCTH OT U3MEHEHHUS IPYTOU.

Pacno3naBath Bubl n3ydaembix GyHkiuii. [loka3piBaTh
CXeMAaTHYECKH IT0JIOKEHUE HAa KOOPAUHATHON IIJIOCKOCTH

rpadukoB GyHKIMMA BUAA: Y — Ry =23,y =vx, y= | x|
HUcnoab3oBarh (pyHKkuuoHAIbHO-TPaduUecKHe
npeacTaBJIeHus I PEIICHHs U UCCIIEA0OBAHUS YpaBHEHUN U
CUCTEM YPaBHECHUM.

IIpumensTe HQpPoBLIE pecypehl I TOCTPOCHHUS
rpa@ukoB QyHKIMIA

[ToBTOpEeHUE U 0600IICHHE

[ToBTOpEeHUE
OCHOBHBIX IOHSITUMN U
METOHOB KypcoB 7 1 8
KJIacCOB, 0000IIIEHIE
3HAaHUU

Bbi0upaTh, NpUMEHSATh, OLEHUBATH CNIOCOObI CPABHECHUS
YHCEJI, BRIYUCICHUA, TPEeoOpa30BaHUl BRIPAKECHHM, PEIIICHHS
YpaBHECHUM.

OcymecTBJIATH CAMOKOHTPOJIb BBITIOJIHAEMBIX AEHCTBUU U
CaMOITPOBEPKY pe3yiibTaTa BHIYMCICHUM, TPE0Opa30BaHUM,
IIOCTPOCHHUM.

Pemiats 3aga4u U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTUYECKHUE 3HaHUSA JJI PELICHUs 3a7a4 U3 JpyTrux
MPEIMETOB.

Pematb TeKCTOBBIE 3aaavdu, CpaBHUBATD, Bblﬁl/lpaTb
CocoObI peUICHUA 3aJa91

OBHIEE KOJIMYECTBO
YACOB I10
[TPOITPAMME

102
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9 KJIACC
HanmMeHoBante pasiena  KoludecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
(Temel) Kypca JacoB coAepKaHue
Uucna v BBIYUCIICHHUS. 9

JleCTBUTENBHBIC YHCIA

PamuonansHblie 4mcia,
UPPALMOHAIBHBIC

YHuCcjaa, KOHEYHBIE WU
OECKOHEYHEIC
JECATUYHBIE  JpOOH.
MHOX€ECTBO
JICUCTBUTEIBLHBIX
YHCEIT,
JICUCTBUTEIILHBIC
qHciia KaK
OeCKOHEUHEIE
JECATUYHBIE  JTPOOH.
B3anMuO0 oxHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM
JIEeVCTBUTEIIbHBIX

YHUCEI U MHOXKECTBOM
TOYEK KOOPJAUHATHOM
npssmMor.  CpaBHeHue
JICUCTBUTEIBHBIX
qHCed,
apupMeTuIecKue

Pa3zBuBaTh npejacraBjeHus O YMCIaX: OT MHOXKECTBA
HaTypaJIbHBIX YHCEJ 10 MHOKECTBA AEHCTBUTEIIbHBIX
yrcen. O3HaAKOMUTBCS C BO3MOKHOCTBIO TPEACTABICHUSA
JNIEUCTBUTEILHOI'O YKCJIa KaK OECKOHEYHOU IECITUYHOMN
IpoOu, NPUMEHSITh JI€CATHYHbIE TPUOTMKEHUS
palMOHANIBHBIX U UppallMOHAIbHBIX yucell. U300paxkars
NEWCTBUTEIBHBIE YUCIIA TOYKAMU KOOPAUHATHOM ITPSAMOM.
3anuceiBaTh, CPABHUBATH U YIIOPSI0YUBATH
JICUCTBUTEIILHBIC YHCIIA.

BbINoJHATH, COUYETast YCTHBIE U TUCbMEHHBIE TPUEMBI,
apumeTndecKre 1eMCTBUS C pallHOHATIbHBIMUA YUCIIAMU;
HAXOAMTh 3HAYCHUS CTEIICHEH C LEJIBIMU MOKA3aTEISIMU U
KOPHEW; BHIYMCJIATH 3HAYEHHS YACIOBBIX BBIPAKCHUM.
IHosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JNEUCTBUTEIBHBIX YUCEN B MPAKTUYECKON IESITETbHOCTH
YEJIOBEKA.

AHAJIU3MPOBATH M [1€JaTh BBIBOJAbI O TOYHOCTHU
NPUOIMKEHUS AEHCTBUTEILHOTO YHUCIIA TIPU PEIICHUN
3a7ad4.
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OKpyrJsiTh JCHCTBUTEIBHBIC YUCIA, BBINIOJIHATH
NPUKUHIKY pe3yJIbTaTa BEBIYUCICHUN, OLEHKY 3HAYCHUN
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JIEUCTBUS C
JIEUCTBUTEIILHBIMU
YHCIIAMU.
[Tpubnmxénnoe
3HAYCHHE
BEJIMYMHBI, TOYHOCTH
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Iprkuaka u oueHka

YU CIIOBBIX BBIpa)KeHHﬁ.

3HAKOMHUTBHCS ¢ UCTOPHUEH Pa3BUTUSI MaTEMATUKHU

pe3yJIbTaTOB
BBIUNCIICHUH
YpaBHEHUS U HEPABEHCTBA. 14 OcBauBath, 3aIOMHUHATH M IPUMEHATH rpadpuieckue
YpaBHEHUS C ONHOU JInneitnoe METOAbl IIPU PEIICHWM YPAaBHEHWMN, HEPABEHCTB U MX
IepEMEHHOMN ypasHeHue. Pernenne CHCTEM.
YpaBHCHHH, Pacno3dHaBaTrp 1enble U JpOOHBIE ypaBHEHUS.
CBOISIINXCA K ..
. PemiaTp JiMHeliHble W KBaJpaTHble YPABHEHHUS,
JIMHEWHBIM. .
KpaparHoe ypaBHEHUs, CBOJAIIMECS K HHUM, MpOCTEHIINe
ypaBHenue. Pemmene IpOOHOpALMOHAIbHBIE YPABHEHHUSL.
ypaBHeHwuit IIpeanararb BO3MOXKHBIE CIIOCOOBI PEIIEHUS TEKCTOBBIX
>
CBOJISIIIXCS K 3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
KBaJIpaTHBIM. Pa3sHBIMH CIIOCOOAaMHU.
BI/IKBaI[paTHBIC 3HAKOMHUTHCA C I/ICTOpI/Ieﬁ pa3BUTHUA MAaTCMATHKH
YPaBHEHHS.

80




denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

[Ipumeps! pemenus
YPaBHEHUU TPEThEU H
YETBEPTOU CTETIEHEN

pa3IoKEeHHUEM Ha
MHOXXUTENIHU. Penienne
JTpOOHOpAIMOHATBLHBIX
YPaBHEHUM.

Pemenue TeKCTOBBIX 3a7a4
anreOpanyeckuM METOJIOM
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ypaBHeHI/ISI U HCPpAaBCHCTBA.

Cucrembl ypaBHEHHI

14

VYpaBHeHHEe ¢ JIByMA
IIEPEMEHHBIMU M €r0
rpajpuk. Cucrema 1BYX
JUHEWHBIX YPAaBHEHHU C
JIBYMsI NIEPEMEHHBIMU U €€
pemenue. Permienue cucrem
JIBYX YpaBHEHHW, OJHO W3

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

VHTEPIPETALNUS  CUCTEMBI
ypaBHEHUI C JIByMs
IIEpEMEHHBIMU.  Pelenue
TEKCTOBBIX

OcBauBathb U NIPUMEHATH NIPUEMBI PEHIEHUS CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CHUCTEMBI JIByX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE
HE SIBJISETCS JTMHEHHBIM.

Hcnoab3oBaTh QyHKIMOHAIBHO-TpapUIECKIE
IPEICTaBIICHUS JIJIsl pellIeHUs M UCCJIeI0BAHUS
YPaBHEHUN U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandyeckuM cnocoOOM: NMepexoauTh OT CIOBECHOU
(GbOopMYJIUPOBKY YCIIOBUS 33/1aud K aire0pandeckoi
MOJIEJNIN ITyTEM COCTABIICHUSI CUCTEMBI YPAaBHEHU;
pemaTb COCTABJICHHYIO CUCTEMY YPaBHEHU;
HHTEPIPETHPOBATH PE3YJIbTaT.

3HAKOMMTBHCS ¢ UCTOPHEH PA3BUTHUS MAaTEMATUKH

3a/1a4 aJreOpandecKum
CIocooom
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YpaBHEHUS 1 HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPNPETUPOBATH
Hepasencrsa HCPABCHCTBA U UX HCPaBCHCTBA, MCIOJIL30BAaTh CUMBOJIMKY U TCPMHMHOJIOTHIO.
cBoiicTBa. JInnelHbIe BoinoansaTs mpeoOpa3oBaHrs HEPABEHCTB, HCMOJIb30BATH
HCPABCHCTBA € 71 IIPe0Opa30BaHUs CBOWCTBA YHCIOBBIX HEPABCHCTB.
OJTHOW NEPEMEHHOMN .
a P Pacno3HaBaTh JIMHEIHBIE U KBAIPATHBIC HEPABEHCTBA.
U UX PEILICHUE. . .
. PemiaTe 1MHEHHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
Cucrembl JIMHEWHBIX
. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAOLINX
HEPABEHCTB C OAHOMN
HepEeMEHHOM H X KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIATh
pelleHye. IIOJIyYEHHBIE PELLICHUS.
KBamparHslie HN300paxkaTh pelicHrEe HEPABEHCTBA U CHCTEMbI HEPABEHCTB
HEpaBEeHCTBA M UX Ha YHCJIOBOU MPSMOM, 3ANIUCHIBATH PEIICHUE C IIOMOIIBIO
peLIeHuE. CHUMBOJIOB.
I'paduueckas PemiaTes kBagpaTHbIE HEPABEHCTBA, UCIIOJIB3YS
WHTEPIpPETALINS rpadguyecKue npeICTaBICHUS.
HCPaBCHCTB 1 OcBauBath U NPUMEHATH HEPABEHCTBA MPH PELICHUH
CHUCTEM HCPABCHCTEB C Pa3IUYHBIX 33/1a4, B TOM YUCJIE IPAKTUKOOPUEHTUPOBAHHBIX
JBYMSI
IIEPEMEHHBIMU
OyHKIMH 16 Pacno3naBarthb BUIbI A3Y4YaeMbIX HKLIWM;
YHKH KBagpatnunas 4 v (pynKumi;
WIJIIOCTPUPOBATH CXeMaTHYeCKH, 00BSACHATH

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIIIUHBI
napabosibl, OCh

pacrojoKeHNe Ha KOOPAMHATHOM IJIOCKOCTH rpaduKoB
Kk

Qynkumii Buga: y =kx, y=kx+b,y= _ y=x%
X
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— 3 — — v
CHMMETPHH Mapabosibl. | y= X°, ¥ =VX, ¥ =|x| B 3aBUCHMOCTHU OT 3HAYCHMii

I'paduxu dyHKmii: KO3 UIIUEHTOB; ONMUCHIBATh UX CBOMCTBA.
y=kx, y= Pacno3HaBaTh KBaIpaTHUHYIO PYHKIIHIO 11O (OopMyIIE.
kx +b, IIpuBoauTH MpUMeEPHI KBAJIPATUIHBIX 3aBUCUMOCTEH

B k U3 pearbHOM XU3HU, PU3NUKH, TeOMETpUU. BBIABIATD
§ _ XZ_, ’ yX u 0000mare ocoOeHHOCTH Tpaduka KBaJApaTUIHOU
= X3,y Qynkmu y = ax? + bx + c.

—x Crpouts u wu300paxkaTh cxeMaTHyecKu rpaduku

’ KBaJIpAaTHYHBIX (PYHKIIMHA, 3aJaHHBIX (DOpMYyJIaMu BUAa Y =
y=|x| ax’,y=ax?+q,y=a(x +p)? y=ax’+bx+c.

AHAJIM3UPOBATH U MPUMEHSITH CBOMCTBA M3yYEHHBIX
GYHKIHN TSI BX TTIOCTPOSHUS, B TOM YHUCJIE C TIOMOIIIBIO
1IU(POBBIX PECYPCOB
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Yucinosrle
OCJIEAOBATEILHOCTH

15

[TonsiTre yncnoBom
MOCJIEIOBATEIHHOCTH.
3agaHue
MOCJIeIOBATEIHLHOCTH
PEKYPPEHTHOU
dbopmyoii u

dbopmyI10ii N-TO YJieHa.

Apudmernueckas u
reoMeTpuYecKas
MIPOrPECCUM.
@opmyJIbl N-TO YIIEHA
apupMeTHIECKON U
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATHh UHICKCHbIE 0003HAUYECHHUS,
CTPOMTH peveBble BHICKA3bIBAHMS C HCIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
[0CJIEOBATEIBHOCTH.

AHaau3upoBaTh HopMyIiy N-ro wieHa
HOCJIEI0BATEIbHOCTH WIIN PEKYPPEHTHYIO GOpMYIy H
BBIYHMCJIATH YIEHBI [T0CIEI0BATEIbHOCTEN, 3aJaHHBIX
3TUMU (HOpMyJIaMHU.

YcranaBauBaTth 3aKOHOMEPHOCTb B IOCTPOCHHUH
IIOCJIEIOBATEIBHOCTH, €CJIM BBIIIACAHBI IEPBBIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBaTh apuMEeTHUECKYIO U TEOMETPUUECKYIO
IPOrPECCHH MPHU PA3HBIX CIIOCOO0AX 3aqaHUS.
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IPOTPECCUIA, CYMMBI
NEPBBIX N YJIECHOB.
N300pakeHue 4jieHoB
apupMeTHIECKON 1
F€OMETPUYECKOU
MPOrPECCUN TOUKAMHU
Ha KOOPJAVNHATHOU
TTIOCKOCTH.
JIuHenHbIM 1
AKCITOHEHIMAJIbHBIN
pOCT.

CI10HBIE TPOLICHTHI

Pemarp 3a1aun ¢ ucnosib30BaHueM (popmyn N-ro djaeHa
apu(pMeTUYECKOIN U TEOMETPUUYECKOM NPOrpeccrii, CyMMBI
NEPBBIX N YJIECHOB.

H300pakaTh WIeHBI IOCIEA0BATEILHOCTH TOUKAMHU

Ha KOOPJAMHATHOM IIOCKOCTH.

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

PemaTe 3aga4um, CBSI3aHHBIE C YHCIOBBIMU
IIOCJIEN0BATENBHOCTAMH, B TOM YHCIIE 331491 U3 PEATBHON
KU3HH C UCTIOJIB30BaHUEM LIU(PPOBBIX TEXHOJIOTHIA
(37EeKTPOHHBIX TabJIUL, TPa)UUECKOr0 KaNbKyJIATOpa U T.I1.).
Pemathb 3a1aun Ha CIIOKHBIE IPOLIEHTHI, B TOM YHCIIE
3a/1a4y U3 peanbHOU MPAKTUKH (C UCTIOIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTUS MaTEMAaTHKU
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[loBTOpEeHue, 006001IEHKE,
cHCTEMaTH3aIs 3HaHUIH

18

Yucaaun

BBIYUCJICHUA (SaHI/ICL,
CPaBHCHHC, I[GﬁCTBPISI C
I[GﬁCTBI/ITGJII)HBIMI’I
qucjiaaMH, YuCJjioBasd
IIpsAMasd; IMPOLCHTHI,

OnepupoBaTh NOHATHAMM: MHO>KECTBO, ITIOJIMHOKECTBO,
oTiepaIiy HaJ MHOXXECTBAaMH; UCMOJIb30BaTh TpaduiecKoe
IIPEICTABICHUE MHOXKECTB ULl ONTMCAHUS PEAIbHBIX
IIPOLIECCOB U SIBJICHUM, IPYU PEILICHUH 3a]1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

AKTyaJIM3UpoBaTbh TEPMUHOJOTMI0 ¥ OCHOBHbIC

OTHOIICHHA, AEHCTBHSA, CBA3AHHBIE C YMCJIAMH: HATYypaJIbHOE YUCIIO,
IIpOIIOpIMH, IIPOCTOE U COCTABHOE YHUCJIA, NEIMMOCTb HATYpPAJIbHBIX
OKpYIJICHHUE,
9 [IPU3HAKH JEITUMOCTH 9 M b YU
MPHOHIKEHIE, cell, MPU3HAKH JIEIMMOCTH, LIEJI0€ YUCTI0, MOy YHCIIA,

OLICHKA;  peLIeHUe
TEKCTOBBIX  3aJa4
apupMEeTHUYECKUM

crocoOoMm)

OOBIKHOBEHHASI U JIECATUYHAS APOOU, CTaHAPTHBINA BU/T
qucia, apupMEeTUYECKU KBaPATHBIA KOPEHb.

BbINOJHATH 1eMCTBUS, CPABHUBATH U YIIOPSA10YUBATH

Yy Clia, MPEICTABIATh YUCIIAa HA KOOPAMHATHOU MPSIMOH,
OKPYTJISATh YMCJIA; BBINOJHATH NPUKUAKY M OLEHKY
pe3yJIbTaTa BEIYUCIICHUM.

Pemath TekcroBbIe 3aauM apu(PMETUYECKHM CIOCOOOM.
Pemiars npakruyeckue 3agayM, COACPKAIIME IPOLICHTHI,
JOJIM, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpEMsSI — PACCTOSIHUE, II€HA — KOJMYECTBO — CTOMMOCTb,
00BEM  paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh  TPY.a.
Pa3oupars peanbHbIe KU3HEHHBIE CUTYyallWH,
(popMyIUpoOBaTH UX HA S3BIKE MATEMATUKH,
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HAXOIMTh DEILICHUE, MPUMEHIS MaTeMaTUYECKUU ammapar,
HHTEPIPEeTUPOBATDH PE3yJIbTaT
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AJsiredOpanyeckue
BbIPAKeHHA

(mpeoOpaszoBaHue
anredpandecKux
BBIPAKCHUH,
JIOTTYCTUMBbIE

3HA4YCHUS )

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

BbINOJIHATH OCHOBHBIE J1€/iCTBHS: BBIIIOIHATH PACUETHI MO
dbopmyrnam, npeoOpa3oBLIBATH 1IIIbIE, IPOOHOPAIIMOHAIIbHbIE
BBIPKEHUS U BBIPAKEHUS C KOPHSIMH, PEATH30BbIBAThH
Pa3JIoKEHUE MHOTOWICHA HA MHOXXUTEIHN, B TOM UUCIIE C
MCII0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAJPaTOB U KBaJpaTa
CYMMBI U pPa3HOCTH; HAXOUTh

AO0ITYCTUMBIC SHAYCHUSA IICPCMCHHBIX IS
I[pO6H0paI_II/IOHaJII>HBIX BBIpEl)KGHPIfI, KOpHeﬁ.

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

OnepupoBatb NOHATHAMM: QYHKIUS, TpaQuK GyHKIUH,
HYJM QYHKIUH, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,
IPOMEXKYTKH BO3pacTaHus, yObIBaHUS, HAUOOIbIIIEE U
HanuMEHbIlIee 3HaYCHHsI (PYHKIINU.

AHAJIM3UPOBATh, CPaBHUBaTh, O00CYKIAThb CBOMCTBA

(yHKUUNA, CTPOMTH UX TpadUKy.

OnepupoBarb NOHATUSIMU: IPSIMAST
POIOPIIMOHATIEHOCTh, O0OpaTHas MPOMOPIUOHATILHOCTD,
auHelHas GyHKIM, KBaapaTuiHas QyHKIus, napadoa,
runepOona. Uenosb3oBaTh rpapukm i ONpeeneHus
CBOWCTB, IPOLIECCOB U 3aBUCUMOCTEH, ISl PELICHUS 3a/1a4
U3 IPyTUX YYEOHBIX MPEIMETOB U PEabHON KU3HU;
MO/IeJIUPOBATH C MTOMOIIBIO Tpa)UKOB peaibHbIE
IIPOLIECCHI U SIBJICHUS. BbIpaxkars popMmyaaMu
3aBUCUMOCTH MEXK]1y BEJIMYMHAMU

OBLIEE KOJIMHECTBO
YACOB II1O ITPOI'PAMME

102
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OEJIEPAJIBHASL PABOYAA  HPOI'PAMMA  YYEBHOI'O KYPCA
«'EOMETPUSA» B 7-9 KIIACCAX

IMNOACHUTEJIBHASA 3AIINCKA

['eomeTpust Kak OJWH U3 OCHOBHBIX PA3/J€J0B IIKOJbHONW MAaTEMATHUKH, UMEIOIIUN
CBOCH IIeNIbI0 00ECHEeUnTh M3yYeHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIICHUN U
B3aMMHOE PAaCHOJIO)KEHHE, OINMHUPAETCS Ha JIOTHYECKYIO, JIOKa3aTEbHYI0 JUHUIO.
[leHHOCTP W3Yy4YeHMs] TE€OMETPUM Ha YPOBHE OCHOBHOrO 00Iero o0pa3oBaHUs
3aKJIIOYAeTCS B TOM, YTO OOYYaIOIIMICS Yy4YWUTCA MPOBOAUTH JOKa3zaTelIbHbIC
pacCyXJIeHUs, CTPOUTHh JIOTHYECKHE YMO3AKJIIOYEHUS, JOKa3blBaThb HCTUHHBIE
YTBEPKIEHUS U CTPOUTHh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHHUS «OT
OPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (GOPMYIHPOBATH OOpaTHBIC
YTBEPKICHUS.

BTopoli 1IEHHOCTBIO HW3Y4YEHHS] TEOMETPUHU SBISETCS UCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NpPH pEHICHWH KaK MaTeMaTU4YeCKUX, TaK U TMPAKTUYECKUX 3ajiad,
BCTPEUAIOIINXCS B peaibHOM ku3HU. OOy4aromuiics JAOJKEH HAYYUTHCA OMPEACIUTh
T€OMETPUYECKYI0 (PUrypy, ommcaTh CIOBaMU JAHHBIM 4epTEX WM PUCYHOK, HaWTU
IUIOMIAAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kabeyst unum TpeOyeMble pa3Mephbl rapaxa s aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIIMTENIbHAS JIMHUS B U3y4eHUU TeomeTpuu. [lpu pemieHun 3amad
MPAKTUYECKOTO XapakTepa OOyYarOIIMICS YYUTCS CTPOUTH MaTeMaTHUYECKHEe MOJCNH
peaNbHbIX )KU3HEHHBIX CUTYallUil, MPOBOAUTH BHIYUCIICHUSA U OLEHUBATh aJ€KBATHOCTh
MOJIy4YEeHHOTO pe3yJIbTaTa.

KpaitHe BaxxHO mNOMYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMU  YYCOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIIONB30BaTh OMpPENENICHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JJEMOHCTPUPOBATH MPUMEHEHUE TOJNYUYCHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Ot cBs3u HauOosiee sApKO BHUIHBI B Temax «Bekrtope», «TpuroHomerpuyeckue
cooTHolIeHus», «Metoa koopauHaT» u «Teopema [Tudaropar.

VYyeOnnlii kypc «l'eomeTpusi» BKJIIOYAET CJIEAYIOIIUNE OCHOBHBIE pAa3eiibl
conepxanusi: «['eomerpuyeckue GUTypsl U UX CBOMCTBaY, «I3MepeHne reoMeTpruIecKux
BEJIIMUUH», «J€KapTOBBI KOOpAMHATHI HA IUIOCKOCTH», «BekTopsl», «llBHKeHUS
mIockocTny, «IIpeodpazoBanus mogo0us .

OO0miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI H3Y4YeHHs] Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 kinacce — 68 yacoB (2 yaca B Helel0), B 8 kinacce — 68
yacoB (2 Jaca B HeZleNnto), B 9 knacce — 68 yacoB (2 yaca B HEJEINIO).
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COJEPXKXAHUE OBYUYEHUA

7 KJIACC

HavansHble noHsaTHs reomeTpun. Touka, mpsiMast, OTpe30K, JIyd. YToi. Buasl yrios.
Beptukanbabele M cMmexHble yribl. buccekrpuca yrna. JlomaHas, MHOTIOYroJIbHUK.
[TapannenbHOCTh M NEPIEHAUKYJIISIPHOCTD MPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOICTBa OceBoW cummeTpuu. [Ipumepsl
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE ITIOCTPOEHHUSI C NTOMOIIBIO LIUPKYJISA U JMHEWKU. TpeyronsHuk. BeicoTa,
MearaHa, OMCCEeKTpUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U PABHOCTOPOHHUM TpeyrojabHUKU. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa M NpHU3HAKU PAaBHOOEIPEHHOIO TpeyrojibHHUKa. I[Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M MNPU3HAKK NApAUIENBbHBIX NpAMBIX. CyMma YIVIOB TPEYrOJIbHHKA.
Bremnue yriel TpeyroiabHUKa.

[IpsmoyrospHbId ~ TpeyrodbHUK.  CBOMCTBO  MEIHMAaHBI  MPSAMOYIOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBA NPSAMOYIOJIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTOJIbHBINA TPEYTOJIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, Teopema o O0JIbIIEM yTJie U 00JIbLIEH CTOpOHE TpeyroybHuKa. [lepnenaukymsp
Y HaKJIOHHAsI.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria U cepequHHbBIA NEPIEHAUKYIISP
K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJa U AUAMETpP, UX CBOMCTBA. B3anMHOE pacnonoxeHue
OKpyKHOCTM M TmpsMou. KacarempHas u cekymas K OKPYKHOCTH. OKpy>KHOCTB,
BIIMCaHHAasA B yroJl. BnimcanHas u onucaHHasi OKPY>KHOCTH TPEYIOJIbHUKA.

8 KUIACC

UYerbipéxyronpauku. I[lapammenorpamMm, €ro npu3Haku U CBOMCTBA. YacTHbIe
CIIy4au MapajuiesIorpaMMoB (MPSMOYTOIBHUK, pOMO, KBaIpaT), UX MPU3HAKH U CBOWCTBA.
Tpaneuus, paBHOOOKasi Tpanenus, €€ cBoicTBa 1 npusHaku. [IpsmoyroyibHas Tpanenus.

Merton yasoenust Menuansl. Llentpanbnas cummerpus. Teopema @aneca u reopema
0 MPONOPUMOHAIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.
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[Toqobue TpeyrogbHUKOB, Kod3pduuueHT mnomodus. [IpuzHaku momoous
TpeyroiabHUKOB. [IpumMeHeHne mogooust Mpu pelieHnH MPaKTHIECKUX 3a/1ad.

CpoiictBa miomaned reomerpudyeckux ¢uryp. Dopmynsl I8 TUIOHIAAU
TpeyrojbHHKa, MapamienorpaMmma, pomba u Tpamneuuu. OTHOIIEHHE TUIOoHIaIeH
o1I0OHBIX (QUTYD.

Brruncnenne miomanel TpPEeyroJbHUKOB M MHOTOYTOJIBHHUKOB Ha KIJIETYATOU
oymare.

Teopema IIudaropa. Ilpumenenne Tteopembl Iludaropa mnpu penreHun
IIPAKTUYECKUX 3a/1a4.

CuHYyC, KOCHHYC, TAHT'€HC OCTPOTO yIJIa IIPSIMOYTOJIBHOTO TPEYTroJibHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIAECTBO. Tpuronomerpuueckue GpyHkuuu yriaoB B 30°, 45° u
60°.

BrnmcanHble M LEHTPAJIBHBIE YTJIbI, YTOJ MEXAY KacaTeJbHOM M XOPAOW. YTJIbI
MEKy XOpJJaMH U CEKyIIMMU. BIIMCaHHbIE ¥ ONMCAHHBIE YETBIPEXYTOJIBHUKU. B3anmHoe
pacnojioxkeHue IByX OKpykHocTeil. Kacanue okpyxkHoctei. OOuime kacareiabHble K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXKAECTBO. POPMYJIbI IPUBEACHUS.

Pemenne TtpeyrosnbHukoB. Teopema KOCHMHYCOB M TeOpema CUHYCOB. PeluieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

ITpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BEAEHUN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKYILHUX, TeOpeMa O KBAIpaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAyJb) BEKTOpPA, COHANPABIECHHBIE BEKTOPHI, TPOTUBOIOIOKHO
HaIlPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALINU
HaJl BEKTOpamu. Pa3iioxkeHne BEKTopa 1o IByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnuuatel Bektopa. CKalsipHOE NPOU3BEAEHUE BEKTOPOB, NPHUMEHEHHE IS
HaXOXJCHHUS JJIMH U YIJIOB.

JIlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS NPSIMOM U OKPYKHOCTH B
KOOpPAMHATAX, IIEPECEYEHHUE OKPYKHOCTEW M IMpsAMBIX. MeETox KOOpAWHAT W €ro
MIPUMEHEHHUE.

[IpaBuinbHBIE MHOTOYTOJIBHUKU. JUTMHA OKPY)KHOCTU. ['paycHas u paguaHHas Mepa
yIJIa, BBIYMCICHNE JUIMH OYT OKpyKHOCTEH. [Inomanps kpyra, cekropa, cerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CUMMETpUM Quryp (3j1eMeHTapHbIe
npexacrasienus). [lapamensHeiil nepenoc. [ToBopor.
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INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHIY
oOydeHus B 7 KJacce:

Pacnio3HaBaTh u3y4eHHBbIE TreoMeTpUuYecKhe (UTYPBI, OMPEAENsATh UX B3aUMHOE
pacrnoyiokeHue, u3o00paxaTb TeOMETPUYECKUE (UTYPHI, BBIIOJHATh YEPTEXKHU IO
YCIOBUIO 3afaur. V3MepsTh JTWHEWHBIE W YIVIOBBIE BEIMYMHBI. Pemiars 3amaun  Ha
BBIYHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyI0 OLICHKY JIMHEHHBIX M YTJOBBIX BEJIMYMH MPEIMETOB B peabHOMN
KU3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepbl 3TUX OOBEKTOB IO
MOPSAKY BEJIUYHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonmp30BaThHCs NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh IPU3HAKU U
CBOMCTBA PaBHOOECAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1au.

[IpoBOANTE JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonmp30oBaTbCs  IpPU3HAKAMHM  PABEHCTBA  IPSAMOYTOJBHBIX  TPEYT'OJIBHUKOB,
CBOMCTBOM MEJIMaHbl, ITPOBEAEHHON K THIIOTEHY3€ NPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pEIIEHUN T€OMETPUUECKHUX 3a]1a4.

Onpenenars NapayieIbHOCTh MPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢
HUMU cekymas. Onpenensit MNapaJyIeIbHOCTh MNPSIMBIX C TOMOIIBK) PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM IO TOYEK APYTOM MPSIMOU.

Pewate 3a1aum Ha KJeT4aTol Oymare.

[TpoBOAUTH BBHIYUCIEHUS U HAXOAUTh YUCIOBbIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUYECKUX 3a/adyaX C HMCIOJIb30BAHUEM CYMMBI VTJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPU TEPECEUCHUU JABYX
MapaJyIeIbHBIX MPSAMBIX CEKyIIEH. PelaTe npakTHyecKue 3a1a4i Ha HaX0KJAEHUE YIIIOB.

Bnagetp mnoHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEACAThH
OMCCEKTPUCY YyIJjla U CEPEANHHBIN MEPICHAUKYIISIP K OTPE3KY Kak FreOMETPUUYECKHUE MECTa
TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTH W Kpyra, XOpAbl W JHAMETpa
OKPYHOCTH, IIOJIb30BATHCS HMX CBOMCTBAMHU. YMETh NPUMEHSATH 3TH CBOMCTBA IIPH
pEeLIEeHNH 3a1a4.

Brnaners noHATHEM OMMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. Ilonb3oBaTbea ¢dakTamMu O TOM, YTO OMCCEKTPUCHI YTIJIOB TPEYroJIbHUKA
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IIEPECEKAIOTCS B OAHOU TOYKE, U O TOM, YTO CEPEINHHBIE NEPIEHANKYJIISAPBI K CTOPOHAM
TPEYTOJIBHUKA IIEPECEKAIOTCS B OAHOU TOUKE.

Biagere NOHATHEM KacaTelNbHOW K OKPYKHOCTH, IIOJIB30BAThCS TEOPEMOM O
NEPIECHINKYJIIPHOCTH KAaCaTEIbHOU U Paauyca, IPOBEAEHHOTO K TOYKE KACaHUs.

ITonp30BaThCAd MPOCTEUIIMMHU T'E€OMETPUYECKHMMH HEPABEHCTBAMM, MOHMMATh HX
IIPAKTUYECKUNA CMBICII.

IIpoBOaUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOCHMS C MOMOIIBI LUPKYJIS U
JIMHENKHU.

[IpenMeTHBIe pe3yabTaThl OCBOCHHUS IIPOTPaMMbl y4eOHOro Kypca K KOHIY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BAThCS
UX CBOMCTBaMU IPH PEIIEHUU F'€OMETPHUUECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKU MEPECEUEHUSI MENAaH TPEYroJbHUKA (LIEHTpa Macc) B
peuieHnu 3a1ay.

BiiageTs moHATHEM CpEeIHEW JIMHUM TPEYrOJbHUKA W TPAaIllCUWH, NPUMEHSTh UX
CBOWCTBA NPH pEUICHWH reomMeTpudeckux 3anad. llomp3oBarbcs Teopemont Paneca wu
TEOPEMOM O MPOMOPILIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JUISl PEIICHUS MPAKTUYECKUX
3a/1ay.

[IpuMeHATh NpU3HAKK NOJ00US TPEYTOJIBHUKOB B PEIEHUU FEOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTbea  Teopemoit Iludaropa st  pelieHHs TeOMETPUYECKUX U
npakTUYeckux 3anad. CTpouTh MaTEMaTHYECKYH0 MOJENb B MPaKTHUYECKUX 3a/Jayax,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Bragers NOHATUSIMU CHHYCA, KOCUHYCA U TAHT'€HCAa OCTPOTrO YIJia MPSIMOYTOJIbHOTO
TpeyroJibHUKA. 110J1630BaThCS ITUMHU NOHATHIMU IS PELLICHMS] IPAKTUYECKUX 3a/a4.

Beruucnare  (pa3ivuHbIMA - CIIOCOOAMM) TUIOMIA[Ib TPEYTOJbHUKA U TUIOLIAIN
MHOTOYTOJIBHBIX (pUryp (moJsib3ysch, riae HE0OXOAUMO, KalbKyJasTopoMm). IIpumeHsTh
NOJIyYCHHBIE YMEHUS B TPAKTUYECKHX 3a]1a4ax.

BiiageTs NOHATUSAMU BIIMCAHHOTO U LEHTPAIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIUIAX, yIiaxX MEXIYy XOpAaMH (CEKYIIMMH) U yTie MEXAY KacaTeJbHOW U
XOpJOM MPH PEIICHUH TeOMETPUUYECKUX 3a/1a4.

Bragete MNOHATHEM ONMCAHHOTO YETBHIPEXYTIOJBHUKA, NIPUMEHSATh CBOWCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MIPU PEILICHUH 3a]1ay.

[IpuMEHATH MOTYy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMaTUUYECKUE MOJIENN
JUISL 337a4 pEeaNbHOW KU3HM U TMPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHUS  C
OPUMEHEHUEM 1oJ00Ms W  TPUTOHOMETpUM  (HOJB3YSCh, T[A€  HEOOXOAMMO,
KAJIBKYJISITOPOM).
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[IpenMeTHBIE pe3ybTaTBl OCBOCHHSI MPOTPaMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C MX IHOMOIIBIO
pa3nuYHbIE AJIEMEHTBl NPSIMOYIOJBHOIO TPEYTrOJbHUKA («PELIEHHWE NPSIMOYTOJbHBIX
TPEYroJIbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJNbKYJIATOPA) UIMHBI W YIUIBl  JJIA
HETaOJMYHBIX 3HAYEHUI.

[lonb3oBaTbes  (popmynamMu TPUBEACHHS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISl HAXOXJACHUS COOTHOIUEHMM MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcnons30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB [UISl HAXOXICHUS Pa3IUYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOB)), IPUMEHATh UX MPHU PEIICHUH
r€OMETPUYECKUX 3a4a4.

Bnagers nonsTHSMU TpeoOpazoBaHUs MOJO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilonp30BaThCcs cBOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIYHCIIATH JJIMHBI U HAXOAUTH YTIIbl y TOA00HBIX Guryp. IIpumensaTs cBoiicTBa mogoous
B IMPaKkTUYECKUX 3ajayax. YMeTb MpPHUBOJUTH HNpPUMEPHl MOAOOHBIX GUIYpP B
OKpY>KaroIeM MHDE.

ITonb30BaTbCAd TEOpEMaMH O IPOMU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYILIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, IOHUMATh UX T€OMETPUUYECKUN M (PU3MUECKHI CMBICT,
IPUMEHSTH UX B PELIEHUU F€OMETPUUYECKHUX U PU3nUecKuX 3aaa4. [[puMeHaTs ckansipHoe
IIPOU3BEACHUE BEKTOPOB JIJISl HAXOKIEHUS JJIUH U YTJIOB.

[Tonb30BaTbCd METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7a4.

Bragets NOHSATHSMU MPAaBUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI
JyTU OKPY>KHOCTU M PaJMaHHON MEphl YIJIa, YMETh BBIUMCIATH IJIOIIAAb Kpyra U €ro
yacteil. [[puMeHsITh NoJydYeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonutb ocu (MM LEHTPbI) CHMMETPUU (UTYpP, TPUMEHSThH ABHKEHUS MIIOCKOCTH
B [IPOCTEHIINX CIIyYasX.

[IpuMeHATh MoMy4YeHHbIE 3HAaHUSI HA TPAKTUKE — CTPOUTHh MaTEeMaTHUYECKUE MOJIETTN
JUISL 337a4 PEaJbHOW MW3HM W IPOBOJUTH COOTBETCTBYIOIUME BBIYUCIECHHUS  C
NPUMEHEHUEM [TO100MSI U TPUTOHOMETPUYECKUX (PYHKIIHH (TTOJIBb3YSCh, I HEOOX0IUMO,
KJIBKYJISITOPOM).
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KIIACC
HauMeHoBanue pasiena KoqudecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTH 00YYAIOIINUXCS
(Tembl) Kypca 4acoB coJiepKaHue
[Ipocreumue 14 IIpocrenmue DopMyJIMPOBATH OCHOBHBIC IIOHATHS U ONIPEACIICHHUS.
reoOMeTpUYecKne (PUrypsl u rCOMCTPHUICCKHUC Pacno3HaBaTh U3y4yeHHbIE TEOMETPUUECKUE (PUTYPHI,
UX cBoMCTBa. M3mepeHue OOBEKTHL. OIpeAeasTh UX B3aUMHOE PACIIONIOKEHNUE, BHINOJIHATH
MHoroyropHuK, 4epTEK MO YCIOBHIO 3a1a4H.

TCOMCTPHUUCCKUX BCIIMIHNH

noMaHasi. CMeXHbIE

1 BEpTUKAJIbHBIC
yriel. Pabota c
MPOCTEUIITUMHU
YepTeKaMHU.
N3mepeHnne TMHEnHbIX
1 YTJIOBBIX BEJIUYMH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

IIpoBoauTsh IIpocTENIIE TOCTPOEHUS C IOMOIIBIO LIUPKYJIS

Y JIMHEUKU.

N3mepsATH TMHENHHBIE U YTIIOBbIE BEIMUMHBI TEOMETPUUYECKUX U
MPAKTUIECKUX OOBEKTOB.

Onpeneasith «Ha ria3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOIMTH TPYOYI0 OLIEHKY X Pa3MEpPOB.

Pemathb 3a7a4n Ha BBIYUCIICHUE AJIMH OTPE3KOB U BEJIMUUH
yTJIOB.

PemaTp 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE

T€OMETPUUYECKUX (QUTyp.

IIpoBoanTh KiacCUPUKALNIO YTIOB, BBIYUCIAATH
JIMHEWHBIE W YTJOBBIE BEJIWYWHBI, NPOBOAMTH
HEOOXOJMMBbIE  JIOKAa3aTENbHBIE  PACCyKICHUS.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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TpeyroybHUKN

22

IToHsTHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh napbl paBHBIX TPEYrOJbHUKOB HAa TOTOBBIX|
yepTexkax (C yka3aHuEM IPU3HAKOB).
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MIePBUYHBIC
MIPEACTABJICHUS] O
paBHBIX QUTYpaAX.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[IpusHaku paBeHCTBa
IPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO M€IMAHBI
IPSIMOYTOJIEHOTO
TPEYTOJIbHHKA,
MPOBEAEHHON K
TUTIOTEHY3E.
PaBHoOenpenHsbie 1
PaBHOCTOPOHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u
CBOWCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
HepasencTBa B
T€OMETPHHU.

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

@opMyJIMPOBATh CBOWCTBA U PU3HAKHA PAaBHOOCIPEHHOTO
TPEYTOJIbHHKA.

Ctpouth 4YepTekH, pemiaTb 3aJa4d C  ITOMOIIBIO
HAXOXKJEHHUS PaBHBIX TPEYTOJLHUKOB.

IIpuMeHsATH IPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoan3oBath NHPPOBBIE PECYPCHI AJIsI HMCCAET0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUSI TEOMETPUU
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[IpsAMOyTOoJIBHBIN
TPEYTOJIbHUK C YIJIOM

B 300
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[lapannensHble NpsIMBIE,

CyMMa YIJIOB TPEyroJIbHUKA

14

[TapannenbHbIe
MpsIMBIE, UX CBOMCTBA.
Hakpecrt nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI,
o0pa3oBaHHbIE TIPU
MEPECCUECHUH
napasuielIbHbIX
MPSAMBIX CEKYLIEN ).
[Ipn3Hak
napaieIbHOCTH
MPSIMBIX Yepe3
PaBEHCTBO PaCCTOSHUN
OT TOYEK OJHOU
psIMOM 10 BTOPOU
npsimoii. Cymma yrioB
TPEYroJIbHHUKA.
Bueunue yrisl
TPEYTrOJbHUKA

DopMyJTHPOBATH MOHATHE TAPAIIIEIBHBIX NPSIMBIX,
HAXOAUTh IPAKTUYECKUE TPUMEPHI.

H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX MPHU MEPECCUCHUN
napaJyIeNbHbIX OPSMBIX cexyuieil. IIposoauTs
A0KA3aTeJNbCTBA NAPALIEIBHOCTH IBYX IPSMBIX C IIOMOILBIO
YIJI0B, 00pa30BaHHBIX MPU MEPECEUECHNUN ITUX MPSAMBIX TPEThEN
PSMOM.

BeIyucasiTh CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYT'OJIbHUKA.
Haxoautp uncioBbie 1 OyKBEHHbIE 3HAYEHUS YIJIOB B
IF€OMETPUYECKUX 3aJa4aX C UCIOJIb30BAHUEM TEOPEM O

CyMME yIJIOB TPEYIOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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OKpy>KHOCTb U KpYT.
["'eomeTpuueckue

IMOCTPOCHHUA

14

OKpy>XHOCTb, XOpAa U
JIMaMeTp UX CBOMCTBA.
KacarenpHas x
OKPYXHOCTH.

OKpyX HOCTb,
BIIMCAHHAS B YTOJL

@opMyIMpPOBaThH ONpeaeeHUsl: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTeJbHOU K OKpykHOCTU. U3yuaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.

HccaenoBathb, B TOM YUCIIE MCNIO0JIB3YS HU(POBbIE PeCypChI:
OKPY>KHOCTh, BIUCAHHYIO B YTOJI; LICHTP OKPY>KHOCTH,
BIIMCAHHOM B yrOJI; PABEHCTBO OTPE3KOB

[Tonstue o 'MT,
IIPUMEHEHUE B
3a/j1a4ax.
buccekrpuca n
CEpECANHHBIN
NEPHEHANKYJISP KAk
FEOMETPUYECKHE
MeCTa TOYEK.
OKpy»XHOCTb,
OIIMCAHHAas OKOJIO
TPEYrOJIbHUKA.
OKpy»XHOCTb,
BIIMCAHHAS B
TPEYTOJIbHUK.
[Ipocreimue
3a/1a4yu Ha
IIOCTPOCHUE

KacaTeIbHbIX.
Hcnoas3oBars metoa [ MT 1i1a nokazarenbcTBa TEOPEM O
nepeceyeHu OUCCEKTPHUC YIIIOB TPEYTOJbHUKA U
CEpEAVHHBIX NIEPIIEHIUKYIIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombsio I'MT.

OsBJiaaeBaTb NOHATUSIMH BIMCAHHON M ONMCAHHOM
OKPYXHOCTEMN TPEYTOJbHUKA, HAXOAUTH LIEHTPHI ATUX
OKPY>KHOCTEM.

PemiaTe OCHOBHBIC 3a1a4U HA OCTPOEHHUE: YIJIA, PABHOTO
JAHHOMY; CEPEIMHHOTO MEPIIEHAUKYJISIpa TaHHOTO OTPE3Ka;
PSMOM, IPOXOIALIEH YEPE3 TAHHYIO TOUKY U
NePIEHINKYIIPHON JaHHOU MPSMOM; OMCCEKTPUCHI
JAHHOTO YTIJIa; TPEYTOJBHUKOB 10 PA3JIMYHBIM JJIEMEHTAM.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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[ToBTOpEeHue, 006001IeHNE 4 ToBTopeHue y | PemiaTh 3a1a4M Ha OBTOPEHUE, MILTIOCTPUPYIOLIUE CBI3H
3HAHUN 060BIIEHIe OCHOBHBIX | MY PasINIHBIMU YaCTAMHU Kypca

MOHITUA W METOJIOB
Kypca 7 kiacca

OBILIEE KOJIMYECTBO 68
YACOB I10
[TPOPAMME
8 KVIACC
HanmenoBanue pasaena | KojudecTBo OCHOBHOE OcHOBHBIE BUBI AEATEIBHOCTU 00yUYaAOLIUXCS
(Tembl) Kypca 4acoB coziepxKaHue
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UeThIpEXYTOJIbHUKA 12 Tlapanienorpam, ero N300pakaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJBHUKH
NPU3HAKM U CBOficTBa, | PA3HPIX BHJIOB M HX  OJEMEHTEL D®opmMyIHPOBATH
YacTHbIE CIy4an OmpeJesieHUsi:  NapajuieiorpaMma,  HNPSMOYTOJIbHHKA,
TapanieaorpaMMoB pomba, KBajpaTa, Tpaleuud, pPaBHOOOKOW Tpareunuu,
(IpAMOYTONBHUK, IPSIMOYTOJIbHOM TPAIELHH.
poMO, KBajpar), ux Joka3piBaTh M HCHOJb30BATH MPH PeELlICHUH 3a4a4
NPU3HAKU U CBOMCTBA. | TPU3HAKHU U CBOMCTBA: MapauIeiorpaMMma,
Tpaneuns. IpsIMOYTOJIbHHUKA, poM0Oa, KBaJpara, Tpaneuuu, paBHOOOKON
PaprobOKas u Tparenyu, IpSMOYTOJIbHOMN Tparenuy.
PSIMOYTOJIbHAS n
PMMEHSATh MeTOJ YBOCHUS MEUAHbl TPEYTOJIbHUKA.
Tpanenuu.
Hcnoan3oBath UG POBBIE PECYPCHI IS UCCIIEI0OBAHUS
Meton yaBoeHus .
CBOMCTB U3y4YaeMbIX QUTYP.
MEUaHBI.
[{enTpabHas 3HAKOMUTBCS € HCTOPUEH Pa3BUTHUS T€OMETPUN
CUMMETPUS
Teopema @aneca u Teopema 15 IIpoBOAUTH MOCTPOEHHUSI C TOMOIIBIO IUPKYJIS U

0 MpONOPHHUOHAIIBHBIX

OTpe3Kax, MoJJ00HbIC

TPEYTOJIbHUKU

Teopema Paneca u
TeopeMa

0
MPONOPIIMOHATIBHBIX
otpe3kax. CpenHsis
JIMHUS TPEYTrOJbHUKA.

JMHENKHU ¢ UCIoNIb30BaHue TeopeMbl dajeca u TeoOpeMbl 0
IPONOPLHUOHAIIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN
IIPONIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTs,  HOKA3aTEJHLCTBO TOrO, UYTO  MEIHMAHbI
TPEYTOJIbHUKA TIEPECEKAIOTCs B OJJHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpeauss
JINHHUSL.

[TponopumonaneHble
otpesku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TomoOubIE
TpeyroJbHUKHU. Tpu
MpU3HaKa Mo00us
TPEYTOJIbHUKOB.
[Ipumenenune
nojooust npu
peLIeHUH
MPaKTUYECKUX 3a]a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHKE, B KOTOPOM
MeEIMaHbI JICTISATCS TOYKOW UX TePECEUCHHUS.

HaxoauTthb mo00HbIC TPEYTOJIBHUKN Ha TOTOBBIX YePTEIKAX
C YKa3aHUEM COOTBETCTBYIOIIMX MPU3HAKOB MOT00MS.
Pemartp 3a1a4u Ha MOJA0OHBIC TPEYTOJILHUKHU C TIOMOIIBEO
CaMOCTOSITEIIEHOTO IMTOCTPOSHUS YePTEeIKEH U HAX OXKICHUS
10JTOOHBIX TPEYTOJIBHUKOB.

IIpoBoANTH A0KA3aTENbCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MMOI00US.

Jloka3bIBaTh TPU MpU3HAKA MTOA00HUS TPEYTOJIbHUKOB.
I[IpuMeHSATH MOTy4YEHHBIC 3HAHUS TIPU PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/ad.
3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

[Tnomans. Haxoxnenue
MJIOIIAJIEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaan moo0HBIX GuUryp

14

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

duryp.

OBJaeBaTh NEPBUYHBLIMHU MPeICTABIEHUSIMHU 00
oO1elt Teopuu wiom@aau (Mepsl), popmMyJaupoBaTh
CBOMCTBA TUJIOMIAH, BBISCHITH UX HATJISIIHBINA CMBICIL.
BoiBoauTh (opMyJibl TUIOIIAIM TapajjiesiorpaMmma,
TPEyTOJbHUKA, Tpaneuu u3 GopMyJibl II0IIA N
NPSIMOYTOJIbHUKA (KBaJparta).

BoiBoaUTH (OpMYIIBI TIJIOMIATN BEITYKIOTO
YETRIPEXYTOJIBHUKA YePE3 IMaroHaau U yroia MEXay HUMHU.
Haxoautsb mnomanu ¢puryp, n300pa>kEHHBIX HA KJIETYATOU
OyMmare, MCIOJIb30BaTh pa30ueHue GUrypsl Ha YaCTH U
JIOCTpavBaHHUE.
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[Tnomanu duryp Ha
KJIeT4aTon Oymare.
ITromaau momoOHBIX
buryp. 3amaum ¢
MIPAKTUYECKUM
COAEPKAHUEM.
Pemenne 3amau ¢
MOMOIIbI0 METO/Ia
BCIIOMOIaTeJIbHOM
IO u

Pa30upaTth npuMepbl UCTIOIH30BAHUS BCIIOMOTaTEeILHON
TUTOIIA/IN JJIs1 PEIICHUS] TEOMETPUICCKUX 3a/1ad.
HaxoauTsp miomaay nogo0HbIX GUTyp.

BbI1uucJasaTh 1I01aau pa3indyHbIX MHOTOYTOJBHBIX (PUTyp.
PemaTp 3agaum Ha TIIONIA/1b C MPAKTUYECKUM
coJiep>KaHUEM
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Teopema I[Tudaropa u
Hayaja TPUTOHOMETPHHU

10

Teopema Iudaropa,
U €€ IPUMEHEHMUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(yHKUIHNA OCTPOro
yria
MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOILICHUS B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.
OcHOBHOE
TPUTOHOMETPUUECKOE
TOXECTBO

Joka3biBaTh TeopeMy IIudaropa, ucnosn3oBarh ¢ B
MPAKTUYECKUX BHIYUCICHUSX.

D®opMyJIHPOBATH ONPEICIICHUS

TPUTOHOMETPUUECKUX (PYHKIIUI OCTPOTO yIiia,

NPOBEPATh UX KOPPEKTHOCTh. BHIBOAUTH
TPUTOHOMETPUYECKUE COOTHOIICHUSI B

MPSIMOYTOJIBHOM TPEYTOJILHUKE.

HccienoBaTh COOTHOIICHUST MEXIYy CTOPOHaMHU B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45° u 45°; 30°
n 60°.

Hcnoan3oBaTh GopMyIIibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO JI1 HAXOKIACHUS
COOTHOIICHUM MEXTy TPUTOHOMETPUYECKUMU (DYHKIHSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATH NOYYEHHBIE 3HAHUS U YMEHUS NPU PEUICHUU

IMPAKTUYCCKUX 3a1a4.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU
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YTIbI B OKPYKHOCTH.
BrniucaHHble 1 ONTMCAaHHbBIE
YETHIPEXYTOJIbHUKHU.
KacarenbHble K
oKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannsie n
LIEHTPAJIbHBIC YIJIbI,
YIOJI MEXKIY
KacaTeJIbHON 1
XOPIOH. YTIIbI
MEXAY XOpAaMH U
CEeKYIIIUMHU.
Broucannsie n
OIMCAHHBIC
YETBIPEXYTOJIBHUKH,
UX MPU3HAKU U
CBOMCTBA.
[Iprumenenue sTux
CBOWCTB TpH
pelIeHnn
F€OMETPUYECKUX
3ajJad.

B3aumuoe
pacmnoJIOKEHUE JBYX

OKPYXXHOCTEH, 001111e
KacarteiabpHble. Kacanue

OKPYKHOCTEUN

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

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

Hcnoab30BaTh 3TH CBOMCTBA U MIPU3HAKU MPU PEILICHUH
3aj1a4
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[ToBTOpeHME, 0000IICHNE 4 MosTopenue PemaTh 3a1a4M Ha MOBTOPCHUE, HILTIOCTPUPYIOIINUE CBSI3U
3HAHUU OCHOBHEIX Homsryii | MEKAY PasIHIHBIMA JaCTSIMH Kypea
METO/I0B KYpcoB 7 U 8
KJ1aCCOB, 0000IIEHHE
3HAHUM
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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9 KJIACC
CHOBHBIC BHIbI
HaumenoBanue paznena | KonudecTBo OCHOBHOE @) Abl JCATCIBHOCTH 06yqa}011mx051
(Temsl) Kypca 4acoB coJiepKaHue
TpHI‘OHOMeTpI/UI. TGOpeMBI 16 OHpCI[eJIeHI/Ie (I)OpMyJII/IPOBaTb ornpeacJIcHusdA TPUTOHOMCTPHUUCCKUX
KOCHMHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX q)YHKHI/Iﬁ TYIIBIX U IIPAMBIX YIJIOB.
Pemrenue TPCYTOJIbHUKOB prHKHHﬁ YIJI0B OT o BuiBOoaUTH TCOPEMY KOCHMHYCOB U TCOPEMY CHHYCOB (C

1o 1800. @opmyiibr
MIPUBEICHMUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenue
TPEYTrOJIbHUKOB.
IIpakTrnueckoe
MIPUMEHEHUE
JIOKa3aHHBIX TEOPEM

pagrycoM OMMCaHHOM OKPY>KHOCTH).

BoiBoauTH (hOpMYIIbI I BHIYUCICHHUSA IJIOMIaAeH ¢
HCII0JIb30BAHMEM TeopeM Tpuronomerpum (popmyna
IUIOIIAAU TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YT OJI
MEXly HUMH, (hOpMyJia IUIOLIaId YEThIPEXYTOJIbHUKA
Yyepe3 ero AMaroHaiu U yroi MeX1y HUMU).

PemiaTes TpeyrogbHUKH.

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

B OKPYKHOCTH

10

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

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

HaxoauTs npuMepsl o001t B OKpY>Karolien
JNEUCTBUTEIBHOCTH.

BbIBOAUTH METPUUECKHUE COOTHOMICHUS MEXKTY
OTpEe3KaMHU XOpJ, CEKYIINUX M KacaTeIbHBIX C
UCIOJIb30BAaHUEM BIMUCAHHBIX YTJIOB U MOJI00HBIX
TPEYTOJIbHUKOB. PemaTh reoMeTpudeckre 3a1auu u
3a/1au U3 peasbHOM KU3HU C UCTIOIH30BAHUEM MOJOOHBIX
TPEYTOJIbHUKOB

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

12

Onpenenenue
BEKTOPOB, CIIOKCHUE
1 BBIYUTAHUE
BEKTOPOB,
YMHOKEHHE BEKTOpA
Ha 4MCIIO.
du3nyecKkum u
r€OMETPUYECKHI
CMBICJI BEKTOPOB.
Paznoxenne BekTopa
110 IBYM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTOpA.

CxkansgpHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KaK HAMIPaBICHHBIC OTPE3KH,
HCCJIe0BATH TEOMETPHUSCKUN (TIepeMelIeHne) 1
bu3UYECKHi (CHIa) CMBICTBI BEKTOPOB.

3HATH onpejieieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHS BEKTOpa Ha YUCIIO, HCCJIeI0BATh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICIIBI ATHX OTIEPAIIHA.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJUTMHEAPHBIM
BEKTOPaM.

Hcnonb30BaTh CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB,
BbIBOJIMTH €r0 OCHOBHBIE CBOWCTBA.

BbIuucJasiTh CYMMY, Pa3HOCTh M CKAJISIPHOE MTPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.

HpI/IMeHﬂTb CKaJIIpHOC TIPOU3BCACHUC OJIsI HAXOXKIACHHSA
JJIMH U YI'JIOB
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IIPUMEHEHUE JUIS
HaxXOXJICHUSA UIMH U
YIJIOB. Pemenue
3aad  C IOMOUIBIO
BEKTOPOB.
[Ipumenenue
BEKTOPOB TUIS
peneHns 3a1a4
buzuku
JlekapTOBBI KOOPAUHATHI JlekapTOBBI OcBauBaTh NOHATHE NIPIMOYTOJIBHOW CUCTEMBI

Ha IINIOCKOCTH

KOOPAMHATHI TOUEK Ha
IJIOCKOCTH.
YpaBHEHUE TPAMON.
YpaBHEHHE
OKPYXHOCTH.
Koopannatel Touek
NepeceyeHHUs
OKPY’KHOCTH U
MPSMOM.

Meton koopauHAT
MIPU PEIICHUU
reOMETPUUYECKUX
3a/1a4, MPaKTUYECKUX
3a1a4

KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.
BbIBOAMTH YpaBHEHHUE NIPSMON U OKPYKHOCTH. BblaeJsTh
IIOJIHBIN KBaJpaT I HAaXOKJAEHUS LEHTpa U pajguyca
OKPY’KHOCTH 110 €€ YPABHEHHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEM C MOMOIIBIO METOAa KOOPAMHAT.
Hcnoan3oBaTh CBOICTBA YIII0BOr0 KO3 UIIMEHTA TPSIMOIA
P pEUICHUU 3a]1a4, JIJIsl OTPEJEIICHUS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IPU PELIEHUU T€OMETPUYECKUX U
MPaKTUYECKUX 3a]a4, JIsl TOCTPOCHUS] MaTEMaTUYECKUX
MOJIEJIeN pealibHBIX 3a/1a4 («METOJ KOOPAUHATY).
IMoab30BaThest 111 IOCTPOCHUS U UCCIIEA0BAHUM
U(POBBIMHU PECYPCAMH.

3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH. [[uHa
OKPY>KHOCTH M TUIOIIA/Ib
Kpyra. Beraucienue
TUTOIIAIEN

[IpaBunbHbBIE
MHOTOYTOJIbHUKH.
Yucno 0. Jnuna
OKPY>KHOCTH, TyTH
OKPYKHOCTH.
Papnannas mepa
yTia.

[Tmomane kpyra,
CEKTOpa, CErTMEHTa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTb UX AJIEMEHTHI.
ITosb30BaTHCHA NOHATHEM JIJIMHBI OKPYKHOCTH,
BBEAEHHBIM C TOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB,
onpeaeJasaTh urcio O, nnuny nyru u paauaHHyo Mepy
yria. IlpoBoauTs nmepexox oT paauaHHOM MEpHI yIiia K
rpajyCHOU U HA00OPOT.

OmnpeneasiTh 1I0MAAb KPyTa.

BoiBoguth popmy.ibl (B rpagyCcHON U paluaHHON Mepe)
JUISL JUTAH IyT, TUIOIAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs miomanu Guryp, BKIFOUYAIOMINUX JIEMEHTHI
OKPYXHOCTH (KpyTa).

HaxoauTh ruiomaay B 3ajiayax peajibHOW KU3HU
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I[BI/I}KGHHH IIJTOCKOCTH

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

Pa3oupaTte npuMepsl, WUTFOCTPUPYIONIUE TOHITHUS
JBHKCHUSL.

@opMyIMPOBaTh OINPEICIICHHS IAPAJUIEIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOW CUMMETpUHU. BBIBOAMTH UX CBOMCTBA,
HAXOAMUTh HEIIOJABM)XKHBIE TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPHI MPOCTEHIINX DUTYP.
IIpuMeHATH apaIIIENbHBIN IEPEHOC U CUMMETPHIO TIPU
pEILIEHNU TeOMETPUYECKUX 3a/1ad (pa30upaTh IpUMEpHI).
Hcnonb30BaTh 11 IOCTPOEHUS U UCCIIETOBAHUI

U pOBBIE pECypChl

[ToBTOpEeHue, 0600IICHNE,
cUcTeMaTu3anus 3HaHUU

IToBTOpEHUE
OCHOBHBIX TOHATHUH U

OnepupoBath NOHATHAMM: UTYpaA, TOUKA, IPsIMAsi, yroJl,
MHOTOYTOJILHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUM
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METO/I0B KypcoB 7—9
KJIaCCOB, 0000IIEeHHE
Y CHCTEMAaTH3aLUS
3HAHUMU.
[Ipocrenmme
Ir€OMETPUYECKUE
burypsl 1 ux
cBoricTBa. Mzmepenue
Ir€OMETPUYECKUX
BEJINYHH.
TpeyroyibHUKMU.
[TapamnenbHbie U
NEPIEHANKYIIIPHbIE
psIMBIE.
OKpy»XHOCTb U KpPYT.
['eomeTpuueckue
MMOCTPOCHHUS. Y TJIbI
B OKPYKHOCTH.
Bnucannele u
ONMCAHHBIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
IIpsimast u
OKPY’KHOCTb.

TPEYTrOJIbHUKH, IPAMOYTOJIbHBIN TPEYTOJIbHHUK, MEUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TAPAJUIEIOrPaMM,
poMO, IPSMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacartelibHas; paBEHCTBO U Mo00ue Guryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIECHIUKYISIPHOCTD
MPSMBIX, YTOJI MEXY IPSMBIMU, CAMMETPHUSI OTHOCUTEIBHO
TOYKU U IIPSIMOM; JUIMHA, PACCTOSIHME, BEJIMYMHA YIJIa,
IJIOIIAb, IEPUMETD.

HUcnoab3oBathb GopmyJibl: IEPUMETPA U TIOIIATN
MHOT'OYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAU KpyTa,
00BbEMa MPSAMOYTOJIBHOTO MapajlieenuIea.
OnepupoBatb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOpJMHAT, BEKTOP; UCMOJb30BATH 3TH MTOHATHUS JJI5
MPECTABICHUS JAHHBIX U PELICHUS 3a7a4, B TOM YHUCJIE U3
JIPYTUX Y4eOHBIX MPEIMETOB.

PemiaTe 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSATHUH,
WJUTIOCTPALMIO CBS3€M MEXKY Pa3JIMYHbIMU YacTSIMU Kypca.
BriOupaTth MeToA 1Jis pelICHHs 3a/1a4uu.

Peniats 3aaa4um U3 1MoBCeIHEBHOM KU3HU
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YeTbIpEXYTOIbHUKU.
Brnincanueie
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Y OIIMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema Iludaropa u
Hayasa
TPUTOHOMETPUH.
Pemienne o0mx
TPEYTOJIBLHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKH.
[IpeobpazoBanus
IIJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpusi.
ITmomanp.
Brruncnenue
IUTOIAJIEN.

[Tnomaan mogo0HBIX
¢buryp. JlekapToBbl
KOOPAUHATHI Ha
ITIOCKOCTU. BeKTOpbI
Ha MJIOCKOCTHU
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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119



denepanbHas pabouas mporpamma | Matematuka. 5—9 kmaccel (0a30BbIi YPOBEHbD )

OEJEPAJIBHASL PABOYAA  HPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM 1U(pPOBOM MHUpPE BEPOSITHOCTh M CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTb, KaK C TOUYKHU 3PEHUS MPAKTUUECKUX MPUIOKEHUHN, TaK U UX POJIU
B 00pa30BaHUM, HEOOXOAMMOM KaXA0My YesoBeKy. Bo3pacraet uncio npodeccuii, npu
OBJIaJICHUH KOTOPBIMU TpeOyeTcs XopoIiias 6a30Basi MOATOTOBKA B 00JIaCTH BEPOSITHOCTH
U CTaTUCTUKM, Takas MOJArOTOBKA BaXkHa JUJIsl NPOJODKEHHUS OOpa3oBaHUS U JJif
YCHEIIHON MPO(ECCHOHAIEHON Kaphephl.

Kaxxpiii yenoBek NOCTOSIHHO MPUHUMAET PEIICHUS HA OCHOBE UMEIOIINXCS y HETO
TaHHBIX. A U1 0OOOCHOBAaHHOTO TPHUHATHS PEIICHHWS B YCJIOBHUAX HEJOCTAaTKa WU
n30bITKa HWHGOPMALMM HEOOXOJUMO B TOM YHCIE XOpOUIO CPOPMUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

MIMeHHO MO3TOMY OCTpPO BCTajga HEOOXOJIMMOCTh C(HOPMHUPOBATH Y 00YyHaIOLIUXCS
(YyHKIHOHAJIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B c€0sl B KauyeCTBE HEOTHEMIIEMOU
COCTaBJISIOLIEH YMEHUE BOCHPUHUMATh U KPUTHUECKU aHAIM3UPOBATh MH(POpPMAIUIO,
NPEJCTaBICHHYIO B Pa3IMYHbIX (popMax, MOHUMATh BEPOATHOCTHBIN XapaKTep MHOIUX
pEaNbHBIX TPOIECCOB W 3aBUCHUMOCTEH, MPOU3BOAUTH MPOCTEHUIINE BEPOSTHOCTHBIC
pacu€Thl.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMU MpHHIMIIAMU cOopa, aHaiu3a |
OpEJICTaBICHUS JAaHHBIX U3 Pa3lMyHbIX cdep KU3HU OO0IIecTBa M TrocyAapcTBa
npuoOuiaeT oOydalolmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPAa3BUBAET HABBIKM OpraHU3aludud Iepedopa M ToJACYETa YHCIa
BapHaHTOB, B TOM YHCJE B MPUKIAIHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpUHU
rpadoB co3maét mMaremarnueckuil QyHmamMeHT aiisi GOpMHUPOBAHUS KOMIIETEHIIMHA B
obnmactn WHPOPMATHUKKA WU NHPPOBBIX TexHoJoruil. Ilpu u3yuyeHWH CTATUCTHKU U
BEPOSITHOCTH O0OOTalllalOTCsl MPEJACTaBICHUSI O0yUYalOIIMUXCd O COBPEMEHHOW KapTHHE
MHUpPa U METOJaxX €ro UCCIeN0BaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTAaTUCTUKU Kak
UCTOYHUKA COLMAIBbHO 3HAUMMON HMH(pOpMAUM M  3aKJIaJbIBAlOTCA  OCHOBBI
BEPOATHOCTHOTO MBIIIUICHHUS.

B cooTBeTcTBUU C JaHHBIMH LIETSIMH B CTPYKTYpEe HporpaMMbl yueOHOTo Kypca
«BepoATHOCTh U CTATUCTHUKA» OCHOBHOT'O 00IIEro 00pa30BaHUsl BbIIEIEHBI CIEIYIOLINE
cozepxaTenbHO-MeToanueckue JuHuM: «llpeacTaBieHne MaHHBIX M ONUcCAaTENbHas
CTaTHCTUKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpUKN», «BBenenue B Teopuio
rpadoBy.
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Conepxxanne nuHuM «lIpencraBieHne HaHHBIX M ONMCATENbHAs CTATHCTHKA»
CIIY>KHT OCHOBOH i1 (pOpMHUpPOBaHUS HABBIKOB paOOTHI ¢ MHPOPMAIUEH: OT YTCHUS U
UHTEpIIpeTalud HMHPOpPMAIMU, MPEICTaBICHHON B Tabnuuax, Ha JIuarpaMmax u
rpagukax, 10 cOopa, MPEACTABICHUS M aHalIM3a [JaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XApPaKTEPUCTUK CpPEIHUX M paccenBaHus. PaboTtas ¢ JaHHBIMH,
oOydaromiuecss ydarcs CUMATBIBaTh W HHTEPHPETUPOBATH JIAHHBIC, BBIJBUTATD,
apryMEHTHUPOBATh U KPUTUKOBATh MPOCTEHIIINE TUIOTE3bI, PA3MBILUIATH HaJl JaKTOpamu,
BBI3BIBAIOIIMMHY HW3MEHUYMBOCTh, M OILICHHBaTh HUX BIMSHHE HA paccMaTpUBacMble
BEJIMYUHBI U ITPOLIECCHI.

NHTynTHBHOE NpENCTaBIEHUE O CIYyYalHOM HW3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUWHA CTAHOBUTCS MOTHMBHUPYIOIIEN OCHOBOW ISl U3YYECHUS
TEOPHUH BEPOSATHOCTEMN. boJiblIoe 3HaYeHNE UMEIOT MPAKTUYECKUE 3aJJaHUsI, B YACTHOCTH
OMBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCS KAK Mepa MPaBAONOA00Us CIIy4ailHOrO COOBITHS.
[Tpu n3yueHun yueGHOro Kypca o0y4aronifecst 3HaKOMATCS ¢ MPOCTEUITUMHU METOIaMU
BBIYMCIICHHSI BEPOSTHOCTENM B CIy4YalHBIX JKCIEPUMEHTAX C PABHOBO3MOXXHBIMU
3JI€MEHTApPHBIMU HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMHM, MO3BOJIAIOIIMMHU CTaBUTh U
pemaTh Oosee cloKHbIE 3a1aui. B yueOHbIi Kypc BXOIAT HayalbHbIE ITPEACTABICHUS O
CIIy4allHbIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOIUXCS  C
MHOXECTBAMU W OCHOBHBIMHM ONEpPalMSIMM HAJ MHOXXECTBAMH, PACCMaTPHUBAIOTCS
IpUMEPHl NPUMEHEHMS Ul PELIEHUs 3aJad, a TaKKe MCIOJIb30BaHUSA B JAPYTHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeAMeTax.

B 7-9 xnaccax uzyyaercs yueOHbIi Kypc « BepoITHOCTb U CTATUCTHUKAY, B KOTOPbBIN
BXomAT pasgensl:  «lIpexcraBieHne JaHHBIX W ONMCATENbHAs  CTATHCTHUKAY,
«BeposTHOCTBY, «dNeMEeHThl KOMOUHATOPUKWY», «BBeneHne B Teoputo rpadony.

OO0miee 4YUCIO YacOB, PEKOMEHJIOBAHHBIX [l HW3Y4YEHHs Yy4eOHOTo Kypca
«BeposiTHOCTD M cTatucTHKa», — 102 gaca: B 7 kinacce — 34 yaca (1 yac B Henenmto), B 8
kiacce — 34 gaca (1 gyac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heeoio).

COAEPKAHUE OBYUEHUSA

7 KIIACC

[IpeacraBnenrie OaHHBIX B BHAE TaOiul, auarpamm, rpadukoB. 3arnojHEHUE
Ta0JIMI], YTEHHE U TOCTPOCHHE JUarpaMm (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpaukoB peaqbHBIX MpoleccoB. M3prneueHne MHPOpMAIMU U3 JUATPAMM U
TaOJIUII, UCTIONH30BAHUE U UHTEPIIPETALIUS JAHHbBIX.
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OnucarenpHasi CTaTUCTHKA: CpeaHee apudmeTudeckoe, MeauaHa, pa3max,
HauOoJIbIIee U HAMMEHbIIIEe 3HAUCHUSI Ha0opa YUCIIOBBIX NaHHBIX. [IpuMeps! cirydaitHoi
U3MEHYHUBOCTH.

CrnyyaitHbll SKCTIEpUMEHT (OMBIT) U CiIydaitHoe coObITHe. BeposTHOCT 1 yacToTa.
Ponb ManoBeposITHBIX U MMPAKTUYECKH TOCTOBEPHBIX COOBITUI B PUPOJIE U B OOIIECTBE.
MoHeTa u urpainbHas KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepuimna, pedpo. Crenenp BepuinHbl. Yuciao péoep U cyMMapHasi CTENEeHb
BepmvH. [IpencraBnenue o cBsizHocTy rpada. lemm n nukmel. [Tytu B rpadax. O6xon
rpada (3inepos myTh). [IpencraBienue 06 opueHTHpOBaHHOM Tpade. Pemenue 3amay ¢
MTOMOIILIO TpadoB.

8 KJIACC

[IpencraBieHne faHHBIX B BUJE TAOJIHI], IUarpaMm, rpaduKoB.

MHOK€ECTBO, 3IEMEHT MHOKECTBA, MOJAMHOKECTBO. Onepanyu HaJl MHOKECTBAMMU:
oObenuHeHue, rnepeceyeHue, aomnoiaHeHue. CBoMcTBa omepanuii HajJ MHOXKECTBAMHU:
MEPEMECTUTENBHOE, COYETATEIbHOE, PACIPEACIUTEIBHOE, BKIOUECHHS. Vcronb30BaHne
rpadUuecKoro MpeACTaBICHUS MHOXXECTB Il ONMUCAHUSI PEAbHBIX IPOIECCOB U
SBJICHUH, IPU PELICHUH 3a1a4.

N3mepenne paccemBaHusi nOaHHbIX. Jlucnepcuss W CTaHOAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus.

DOneMeHTapHbIe cOOBITUS ciydaiiHoro omnbita. Ciyualinbie coObiTHs. BeposiTHoCTH
coObITui. OMNBITEI ¢ PABHOBO3MOXXHBIMU JJIEMEHTAPHBIMHU COOBITUSIMH. ClydaiftHbIN
BbI0OD. CBsI3b MEXKAY MaJOBEPOSITHBIMU U MPAKTUYECKHU IOCTOBEPHBIMU COOBITUSIMU B
npupoze, OOIIECTBE U HAYKE.

JepeBo. CBOWCTBA JEPEBBEB: €AMHCTBEHHOCTh IYTH, CYLIECTBOBAHUE BHUCAYECH
BEPIIMHBI, CBSI3b MEXJy YHMCIOM BEpIIMH W uucioMm pédep. [IpaBmiio ymMHOKEHHS.
Pemenue 3amau ¢ momortisto rpagos.

[TpoTuBomnomnoxusie coobiTHs. Jnarpamma Ditniepa. O0beIMHEHUE U TIEpECCUCHUE
coObiTuii. HecoBmecTHble cOObITHA. DOpMyna CIOKEHHUS BEPOATHOCTEH. Y ClOBHAs
BeposiTHOCTh. [IpaBuio ymHoxkenusa. HeszaBucumbie coObiTus. [lpeacraBnenue
JKCHEpPUMEHTAa B BHJIE JepeBa. PellleHHe 3aay Ha HAXOXKICHUE BEPOSTHOCTEU C
MOMOIIIBIO JIEPEBa CIYyYaHOTO YKCIEPUMEHTA, AuarpaMm Diliepa.

9 KIIACC

122



denepanbHas pabouas mporpamma | Matematuka. 5—9 kmaccel (0a30BbIi YPOBEHbD )

[IpencraBieHre NaHHBIX B BUAE TaOJMI, AUarpamM, rpadukoB, WHTEpIpETaIUs
NaHHBIX. UTeHHe U MOCTpOeHUE TaluIl, AUArpaMm, Tpa(UKOB MO peaTbHBIM TaHHBIM.

IlepecranoBku u ¢akropuan. CoueraHuss W 4UCIO coueTaHuil. TpeyrosbHUK
[Tackains. Pemrenre 3a1a4 ¢ MCHOJIBb30BAaHUEM KOMOMHATOPUKH.

'eomerpuueckass BeposTHOCTh. CiydallHbIi BbIOOp TOYKM ©3 (UTYpHl  Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Ucnpiranune. Yenex u Heynauya. Cepus ucnblTaHuil 1o niepBoro ycmexa. Cepust
ucnbiTanuilt bepuymnu. BepostHocTu coObITHii B cepun uctibiTanuii bepHysu.

CrnydaiiHasi BeIMYMHA W PACIPENCIICHHE BEpPOSITHOCTEW. MaremaTudeckoe
oXxuJanue u aucnepcud. [I[puMepsl MaTEMaTUYECKOTO OKHUAAHHS KaK TEOPETUYECKOIrO
CPEHETO 3HAYEHHUs BEIUYMHBI. MaTeMaTHUeCKOe OKUIAHUE U JHUCIIEPCUs CIIy4aiHOU
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUM MCNBITAHUN bepHyImm».

[Toustue o 3akoHe OonbIIUX uKcel. M3MepeHue BeposiTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaueHune 3aKkoHa OOJIBIINX YKHCEN B IPUPOJIE U OOILECTBE.
NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yiabTaThl OCBOCHUS MPOTPaMMbl Y4EOHOTO Kypca K KOHIY
o0yueHus B 7 KJacce:

Yutate wuHpOpMAINMIO, TPEACTABICHHYI0O B TaOJWIaX, HAa JUarpaMmax,
MPEICTABIIATH JaHHBIC B BUJIE TAOJUI, CTPOUTD TUArPaMMBI (CTOJIOMKOBBIE (CTOIOYATHIE)
U KPYTOBbIE) 110 MACCUBAM 3HAYCHHI.

OnuckIBaTh U MHTEPIPETUPOBATH PEATHHBIC YUCIOBbIC JaHHBIC, IPE/ICTABIICHHBIC B
TabnuIlax, Ha AMarpammax, rpapukax.

Hcrnonb30Bath JUIsl ONMCAHUS JTAHHBIX CTaTUCTUYECKHE XapaKTEPUCTUKU: CPETHEE
apuMeTHIecKoe, MeInaHa, HanOoJIbIlIee 1 HAMMEHBIIIEE 3HAYCHUS, pa3Max.

NmeTsb ipencTaBiieHne o CIy4ailHOM M3MEHYMBOCTH Ha MMpUMepax IeH, Pu3ndeckux
BEITUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh MPEJCTABICHUE O CTATUCTUYECKOU
YCTOMYUBOCTH.

[IpeameTHBIC pE3yJbTAaThl OCBOCHHUS IPOTPAaMMBbI y4eOHOTO Kypca K KOHILY
oOydeHus B 8 kiacce:

N3BnekaTh U npeoOpa3oBbIBaTH HHPOpPMAIUIO, TIPEACTABICHHYIO B BHUJE TaOJIUII,
auarpamm, rpauKoB, MPeICTaBIsATh JaHHbIE B BUE Ta0JIUIl, TuarpaMM, rpauKoB.

OnuchiBaTh TaHHBIE C TOMOIIBIO CTATUCTUUECKUX MOKa3aTeNe: CpeTHUX 3HAUCHU I
U Mep paccerBaHus (pa3max, AUCIEPCUs U CTAHJAPTHOE OTKIOHEHHUE).
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HaxoauTe 4acTOTHI YUCIIOBBIX 3HAYEHUW M YaCTOTHI COOBITHI, B TOM YHCIE TIO
pe3yapTaTaM U3MEpEeHUN U HAOIIOACHUIA.

HaxonuTe BeposITHOCTH CilydyallHBIX COOBITUH B ONBITAaX, 3HAas BEPOSITHOCTH
3JIEMEHTAPHBIX COOBITHI, B TOM UHCJIE B OMBITaX C PABHOBO3MOXKHBIMU 3JI€MEHTAPHBIMU
COOBITHUSIMU.

Hcnonp3oBaTth rpaduueckue MOAETU: JACPEBO CIYYalHOTO SKCIIEPHUMEHTA,
auarpammbl DWsepa, YucaoBast npsmasi.

OnepupoBaTh NOHITUSIMH: MHOKECTBO, TOJIMHO>KECTBO, BBITIONHSATE OMEPAIUUA HaJ
MHOXECTBaMHU: OOBEIUHEHUE, IepPEeceYeHre, OIMOJIHEHHE, MEePEUUCIISITh AIIEMEHTHI
MHO’KECTB, IPUMEHSATh CBOMCTBA MHOYKECTB.

Hcnonp3oBathk rpaduueckoe NpeCTaBICHUE MHOKECTB U CBA3CH MEXAY HUMH IS
OIMMCAHUs MPOLIECCOB U SIBJICHUI, B TOM YKCJE MPU PELIEHUH 3a7a4 U3 IPYruX y4eOHbIX
IPEIMETOB U KYPCOB.

[IpeameTHBIC pPE3ydbTAaThl OCBOCHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHITY
o0yueHus B 9 KJacce:

W3Bnekats u mpeoOpa3oBbIBaTh MHGPOPMAIUIO, MPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BUJIE TaOJIUII, AUArpamMM, TpaprKoB, IPEACTABISATH JAHHBIE B BUJIE TAOJIHIL,
JUarpaMm, rpauKoB.

Pemate 3agauM OpraHu3oBaHHBIM TNEepeOOpPOM BApUAHTOB, a TaKXKe c
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Ncnonp30BaTh onucaTeabHbIE XapaKTEPUCTUKH JIs1 MACCUBOB YMCJIOBBIX JaHHBIX, B
TOM YHUCJIE CPETHUE 3HAUYCHHS U MEPBI PACCEUBAHUS.

Haxonuth 4acTOoThl 3HAYEHHWHA W YaCTOThI COOBITHS, B TOM YHCJE TMOJb3YAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHHUI 1 HAOTIOIEHU .

HaxonuTtb BEpOSITHOCTH CITy4ailHbIX COOBITHI B M3YYEHHBIX OIbITaX, B TOM YHUCIIE B
OMbITaX C PABHOBO3MOKHBIMHU 3JI€MEHTAPHBIMU COOBITUSMH, B CEPUSX UCIBITAHUN /10
IIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

HNmeTh npencTaBiieHUE O CIIyYaHOM BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmere mpencraBieHHMe O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW M3MEHYMBOCTHM U O POJIM 3aKOHA OOJIBIIMUX YHUCENT B
npUpoAe U OOIIECTBE.
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TEMATHYECKOE IIJNTAHUPOBAHUE

7 KJIACC
HauMeHoBaHUe pasielna | KoIm9ecTBo OcCHOBHOE cOfepKaHUE OCHOBHBIE BUIBI IEATEILHOCTU 00Y4arOIUXCs
(Temsr) Kypca 4acoB
IIpencraBneHre JaHHBIX 7 IIpencraBneHue AaHHBIX B OcBanBaTh C1OCOOLI IPEICTABICHUS

tabnuuax. [Ipaktuueckue
BBIUUCIICHUS 110 TaOJIMYHBIM
naHHbIM. V3Bnedenue u
MHTEPIIpeTalns TaOJIUIHbIX
naHHbIX. [IpakTuueckas
pabota «Tabmuip.
['padpuueckoe
Npe/ICTaBICHUE JTaHHBIX B
BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOUATHIX)
auarpamM. UreHue u
MOCTPOEHUE AUArpamM.
[Ipumepsnl
neMorpapuyecKux
Jarpamm.

[Ipaktrueckas paborta

«JlnarpaMmbD»

CTATUCTUYECKUX JIAaHHBIX U YUCIIOBBIX MACCUBOB C
HOMOIIbIO TAOJIMI] U AarpamMM C UCIOJIb30BaHUEM
aKTyaJIbHBIX U BOXHBIX JAHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOJICTBO MPOMBILUIEHHON U
CEJIbCKOXO03SIMCTBEHHOM MPOAYKIINH,
OOLIECTBEHHBIE U IPUPOAHBIE SIBJICHMUS).

N3yuaTh MeToabl pabOTHI C TAOJIUYHBIMU U
rpaduuecKuMU peCTaBICHUAMA JaHHBIX

C MOMOIIBIO LIU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

125



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

OnucarenpHas CTaTUCTUKA

Yucnossle Habopbl. CpeHee
apudmeTrnyeckoe.

Menuana unciioBoro Habopa.

OcBauBaTh NOHATHSA: YKHCIOBON HAOOP, Mepa

LEHTPaJbHON TEHJICHIINH (MEpa LIEHTPA), B TOM YHUCIIE

cpenHee apuMETHUECKOE, MeINaHa.

Y CcTOMYUBOCTh MEUAHBI.
[IpakTruueckas pabora
«CpenHue 3HaUCHUS».
HauOobiiee 1 HanMeHbIIIEe

3Ha4YCHMA YHNCIIOBOI'O Ha60pa.

Pa3max

OnuceiBaTh CTATUCTHYCCKHUE JAHHBIE C TTOMOIIBIO
CpeaHero apu(MeTHIecKoro u Meuanbl. Permats

3a7a4.
HN3yuaTh cBOMCTBA CPEIHUX, B TOM YUCJIE C
MOMOIIBIO LIU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PadoT.

OcBauBaTh NOHSATHUS: HAUOOJIBIIIEE U
HaUMEHbIIEE 3HAYCHHS YUCIIOBOIO MacCUBA,
pa3max. PemiaTs 3agauu Ha BHIOOp crioco0a
ONMCAHUS TAHHBIX B COOTBETCTBHUU C TPUPOIOM
JIAHHBIX U LEISIMU UCCIIEIOBAHUS

CnyyaliHasi UBMEHYMBOCTh

Ciy4aiiHast ”3BMEHYUBOCTh
(mpumepsl). YactoTa
3HAYECHUI B MaCCHUBE
naHHbIX. [ pynnuposka.

I'ucrorpammel.
[IpakTuueckas pabora

«CnyyaiiHas U3MEHYHBOCTbY

OcBauBaTh NOHATHSA: YACTOTA 3HAYCHUN B
MACCHUBE JaHHBIX, TPYNIUPOBKA JAHHBIX,
rucrorpamMma. CTpOMTH U aHAJIU3MPOBATDH
TUCTOrPaMMBbI, MOAOUPATH OAXOSIINHN 1Iar
rpynnupoBku. OcBauBaTh rpapuyecKue
MPEJICTABJICHUS Pa3HBIX BUAOB CIIyYalHOU
W3MEHUYHMBOCTH, B TOM YHCJIE€ C IOMOIIBIO

U(POBBIX PECYPCOB, B X0 MPAKTUIECKON paOOTHI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
IIpencraBnenue 3agaun ¢
nomorisio rpada. CTeneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pébep u cymmapHas
CTeleHb BepmuH. Llens n

OcBauBatb noHATHSA: Tpad, BepunHa rpada, pedpo
rpada, cTerneHp (BaJICHTHOCTh BEPIIIMHBI ), IIETTh U
IIUKJL.

OcBauBaTh NOHATHSL: TTyTh B rpade, SAIEpPOB MyTh,
00xo1 rpada, OpueHTUPOBAHHBIN rpad.

Pemiath 3a1auM Ha MMOMCK CYMMBI CTETIEHEH BEPIINH

uki. [1yTs B rpade.
[IpencraBienue o CBI3HOCTH
rpada. O6xox rpada
(91JIEpOB MYTh).
[IpencraBnenne 06
OpPUEHTHUPOBAHHBIX Tpadax

rpada, Ha mouck 0o6xoxaa rpada, Ha MOUCK MyTel B
OpPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh c10OCOObI PEACTABICHNUS 334a4 U3 Kypca
anreOpbl, TEOMETPHUH, TCOPUH BEPOATHOCTEH, TPYTUX
MPEAMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE TIeTH, PYHKITMOHAITBHBIE COOTBETCTBHS)
Ha IpUMepax
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BepositHOCTB M wacToTa
CIIy4aiiHOTO COOBITHS

City4ailHbIil ONIBIT U
CIy4aiiHOE COOBITHE.
BeposTtHocTs 1 yacTora
coObITHs. Poib
MaJIOBEPOSITHBIX U
MPAKTUYECKU JIOCTOBEPHBIX
cOOBITHH B IPUPOJIE U B
oOmectBe. MoHeTa u
urpajibHas KOCTb B TEOPUHU
BEPOSITHOCTEH.
[IpakTuueckas pabora
«YacTtoTa BBINIaJICHUS Opa

OcBauBaTh NOHATHUSA: CIIy4YalHBIN ONBIT U CIIy4allHOE
COOBITHE, MaJIOBEPOSITHOE " NPaKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTHh MAJIOBEPOSITHBIX COOBITHI B
npupojie U 00IIECTBE HA BAXKHBIX MPUMEPax (aBapuH,
HECYaCTHBIE CIIy4yau, 3al1uTa NIEPCOHAIBHOM
uH(popmalu, nepeaada 1aHHbIX ).

M3y4ath poJib KIACCUYECKUX BEPOSITHOCTHBIX MOJEIEN
(MoHeTa, urpajibHasi KOCTb) B TEOPUU BEPOSTHOCTEH.
HabaroaaTh n H3y4aTh 4aCTOTY COOBITUI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJE C MOMOIIbIO IIU(POBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKON paboThI

O06o0061menue,
CUCTEMATHU3AIINS 3HAHUU

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHUKA.
BeposTHOCTh CityyaliHOTO
COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

Pemars 3aga4m Ha IPECTABICHUE U ONKHCAHUE
JTAHHBIX C TIOMOIIIbIO U3YUYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpuMepbI CIIYIAHBIX COOBITHIA,

MaJIOBEPOSITHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4ailHbIX COOBITUH, UX POJIM B IPUPOJIE U KU3HU
YyesnoBeKa
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OBULIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

34

129



denepanpHas padbouast mporpamma | Matematuka. 5—9 knaccel (60a30BbI YPOBEHD )

8 KJIACC
HanmMenoBanue paszena  KoqudecTso OcHOBHOE cOoiepKaHne OcCHOBHBIE BUBI AEATEIBHOCTA 00YYaIOIIUXCS
(TeMsr) Kypca 4acoB
[ToBTOpEHue Kypca 4 [IpencraBieHue qaHHbBIX.

7 xJj1acca

OmmcarenpbHast CTATUCTHKA.
CityuaiiHasi ©3MEHYUBOCTb.

CpenHue uncioBoro Hadopa.

Crnyuaiinbie COOBITHSI.
BepoaTHOCTH 1 4aCTOTHI.
Kitraccuueckue monienu
TEOPUH BEPOSTHOCTEM:

MOHCTA U UI'pajibHasA KOCTb

IToBTOPATH N3YYEHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

Pemars 3agaun Ha IPECTABICHUE U ONHCAHUE
JTAHHBIX C TIOMOIIbIO U3yYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum Ha npeCTaBIICHUE TPYIITUPOBAHHBIX
JTAHHBIX U OMKMCAHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemiats 3aga4m Ha onpeAcIeHUE YaCTOTBI
CIIy4ailHBIX COOBITHH, OOCYKIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU IOCTOBEPHBIX CIYHYAHBIX COOBITHH, UX
POJIA B IPUPOJIE U KU3HU YEIIOBEKA

OmnucarepbHas CTAaTUCTUKA.

PaccenBanne nanHnix

Otknonenus. Jlucnepcus
JUCJIOBOTO Habopa.
CrangapTHOE OTKJIOHEHHE
JHCJIOBOTO HAabopa.
Jlnarpammebl pacceuBaHus

OcBauBaTh NOHATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
JJIS OITMCaHHA paCCCUBAHUA JaHHDBIX.

BLII[BI/IFaTb TUNoTe3hI 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H 110 JuarpamMmam pacCCrBaHUsI.

CTpoutsb quarpaMMbl paCCEMBAHUS 110 UMEIOIINUMCS
JIAaHHBIM, B TOM YHCJIE C TOMOIIBIO0 KOMITBIOTEpA
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MHoecTBa

MHOXeCTBO, HOAMHOKECTBO.
Onepauuu Haj
MHO’KECTBAMH:
00beIUHEHHE,
repeceueHue, TOMOJIHEHHE.
CaolicTBa onepanuii HaJ
MHOKECTBAMU:
MePEMECTUTENBHOE,
coueTaTesbHOE,
pacrpeeauTeabHOE,
BKIItOUeHMs. ['paduueckoe
MPEJICTAaBICHUE MHOXECTB

OcBauBaTh NOHSITHSA: MHOXCCTBO, 3JICMCHT
MHOXKCCTBA, IIOAMHOKCCTBO.

BbINoOJIHATH onepanum HaJl MHOKECTBAMU:
00beIMHEHUE, TIepeceYeHUe, JOTOJHECHHE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTEBHOE,
COYEeTaTEeIIbHOE, PACTIPEACIUTEIBHOE, BKIIFOUCHUS.
Hcnoab3oBaTh rpaduyeckoe npeicTaBiIcHUE
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 33J1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KypCOB
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BeposTHOCTh ClydyaliHOTO

COOBITHS

DneMeHTapHbIe COOBITHS.
Crydaiinpie COOBITHSI.
braronpusrcrByromue
AJIeMEHTapHbIE COOBITHS.
BepositHOCTH COOBITHIA.
OneITBl ¢ PAaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUAMH.

CrnyualiHbli BEIOOD.
[IpakTnueckas padbota

«OnpITEI C

OcBauBaTh NOHATHS: JIEMEHTAPHOE COOBITHE,
CIIy4ailHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPHUATCTBYIOIIUX JIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHS.
PemaTh 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHI IO BEPOATHOCTSIM DJIEMEHTAPHBIX COOBITHI
CIIy4alHOIO OMBITA.

PemiaTh 3a71a4m Ha BEIYMCIICHUE

BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTaAPHBIMU
COOBITUSIMU, B TOM YHUCJIE C MOMOIBIO

PaBHOBO3MOXHBIMU

KOMIIbIOTEpA.
3JIEMEHTAPHBIMU

IIpoBOAUTH U U3y4YaTh ONBITHI C
COOBITHUSIMI)

PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU
(C MCTIOIL30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
OPYTUX MOJEINEH) B X0/1e MPaKTUYECKON pabOThI
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Brenenue B Teoputo rpadoB

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTb ITyTH,
CYILIECTBOBAHUE BUCSIYEH
BEPIIUHBI, CBA3b MEXKY
YYCJIOM BEPUIMH U YHACIOM
pé6ep. IIpaBuno yMHOKEHUS

OcBauBaTh NOHATHA: IepEBO Kak rpad 6e3 mukIa,
BUCsAYas BepmnHa (JINCT), BETBh JepeBa, MyTh B
JepeBe, AMaMeTp JIepeBa.

H3y4yars cBOMCTBA IepeBa: CYIIECTBOBAHNUE BUCAYECH
BEPILMHBI, €AMHCTBEHHOCTh MMYTH MEXY IBYMS
BEPILMHAMHU, CBSI3b MEXK/1y UHUCIOM BEPIIKH U YHUCIOM
péoep.

Pemath 3a1a4M Ha OKMCK U MIEPEUNCIICHHUE ITyTEH

B JiepeBe, OINpeIeNIeHIe YUCa BEPIINH Win pEdep

B JIepeBe, 00X0]] OMHAPHOTO JepeBa, B TOM YHUCIIE C
NPUMEHEHHEM TpaBUiIa YMHOKEHUS

CydaitHbie cOOBITHS

[IpoTHUBOIOI0KHOE COOBITHE.
Huarpamma Diinepa.
OOBbeauHEHNE U IEPECCUCHUE
coObIThii. HecoBmecTHbIE
coObITusi. Dopmyna
CJIO’KEHUS BEPOSTHOCTEN.
[IpaBuiio yMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHASI
BEPOSATHOCTH. HezaBucumeble

OcBauBaTh NOHATHSA: B3aMHO MMPOTHBOTIOJIOKHBIE
COOBITHSI, OTIEpAIIMK HAa/T COOBITHUSIMU, OOBCTMHEHNE U
nepecevueHne coobITUi, AuarpamMmma Jitnepa (Dinepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIC COOBITHS.

H3yuath TeopeMbl O BEPOSITHOCTH 00bETUHEHHUS
IBYX cOOBITUH ((hOPMYIIBI CJIOKEHUS BEPOSTHOCTEM ).
PemaTp 3aga4um, B TOM 4HMCJI€ TEKCTOBBIE 33/1a41

Ha OIpeieJICHHE BEPOSITHOCTEN 00bEeIMHEHUS U
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cooeiTusa.  Ilpencrasienue
CIIy4YallHOTO JKCIEPHUMEHTA
B BUJIE JIepeBa

nepeceyeHrs COOBITUI C TTOMOIIBIO YHUCIOBOM MIPSIMOH,
auarpamm Ditnepa, GopMyIIbl CJI0KCHUS
BEPOSTHOCTEM.

OcBauBatb  NOHATHS:  TNPABUIO  YMHOXKEHUS
BEPOSITHOCTEU, YCIIOBHASI BEPOATHOCThb, HE3aBUCHMBIC
COOBITHS ACPEBO CIYyYaHHOTO OIIBITA.

HN3yuars cBOlicTBA (ONpECICHNUS) HE3aBUCUMBIX
COOBITU.

PemiaTh 3agaum Ha OoNpeieIEHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITHM.

Pemats 3aga4m Ha MOKWCK BEPOSITHOCTEU, B TOM
YHUCJIE€ YCIIOBHBIX, C MCIOJb30BAHUEM JIEpEBA
CIIyYalHOTO OIbITa
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O0o0Omenue,

CUCTEMATHU3AIUS 3HAHUU

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

IToBTOPATH N3YUYECHHOE U BBICTPAUBATH CHCTEMY
3HAHUM.

PemaTh 3agaum Ha NpeCTABICHUE U ONHCAHUE
JTAHHBIX C TIOMOIILIO U3YUYEHHBIX XapaKTEPUCTHK.

Pemathb 3agaum c npuMeHeHueM rpagos. Pematb
3a]a44 HA HaXO0KJICHUE BEPOSITHOCTH CIy4alHOTO
COOBITHS IO BEPOSATHOCTSIM AJIEMEHTAPHBIX COOBITUM,
B TOM YHCJIE B ONBITaX C PABHOBO3MOYKHBIMH
3JeMEHTapHbIMU cOObITUSIMU. PemnaTh 3agaum Ha
HaXO0XJIEHUE BEPOSATHOCTEN OOBEANHEHUS U
nepeceyeHust COObITHI, B TOM UMCIIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM I'papUueCKUX MPEACTABICHUHN U
JIepeBa CIy4anHOro OIbITA.

PemaTh 3a1aum Ha IEpEUUCIICHHE
KOMOUWHAIMH (4nciia IepecTaHOBOK, YUCIa
COUYETaHUii), Ha HAXOXKJIEHUE BEPOSTHOCTEH
COOBITHH C MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJI€ C MCIIOJH30BAHUEM TPEYTOJIbHUKA
[Tackans

OBLIEE KOJIMYECTBO
YACOB I10
[TPOIT'PAMME
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OcHOBHOE coiepKaHne

OcHOBHBIC BUAbBI ACATCIbHOCTH 06yqa101u1/1xc;1

8 Kimacca

OnucarenbHas CTaTUCTHKA.
OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucuMocTs COOBITHIA

HaumenoBanue pasnena KommuectBo
(TemnI) Kypca 4acoB
[ToBTOpEHME Kypca 4 [IpencraBienne TaHHBIX. IloBTOPSITH H3yUYCHHOE U BHICTPAUBATH CHCTEMY

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

PemaTh 3a1auM Ha HAXOXKJICHUE BEPOSITHOCTEM
00bEIMHEHUS U TIEPECeUCHUs] COOBITUM, B TOM YHUCJIIE
HE3aBUCUMBIX, C UCTIOJIb30BaHUEM TpadUueCKIX
NpeACTaBICHUN U JIepeBa CIIy4alHOTO OIbITA.
PemaTh 3aaum Ha IEpEUUCIICHHE

KOMOUWHAIMH (duciia IepecTaHOBOK, YUCIa
COUYETaHUI), Ha HAXOXKJIEHUE BEPOSTHOCTEH
COOBITHI C MPUMEHEHHEM KOMOWHATOPHKH, B

TOM YHUCJIE C MCIOJIb30BAHUEM TPEYroJIbHUKA
[Tackans
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DJIeMEeHTHI KOM6HHaTOpI/IKI/I

IlepectanoBku. Pakropual.
Coueranus 151 YUCIIO
coueranui. TpeyroJbHUK
[Tackana.  IlpakTuueckas
pabora «Bpruncnenue
BEPOSATHOCTEN c
UCITOJIb30BAaHUEM

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

PemaTe 3a1a4M Ha IEPEYUCIICHUE

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

KOMOWHATOPHBIX (PYHKIUI
AJIEKTPOHHBIX TAOJIUL»

PemiaTh 3a1a4un Ha MPUMEHEHUE YUCIIA COYCTAHUHN

B anreOpe (COKpaméHHOe YMHOXEHUE, OMHOM
HproToHa).

Pemiath, nMpuMeHsia KOMOWHATOPHKY, 3aJadyd  Ha
BBIYHCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TTIOMOIIBIO
AJIEKTPOHHBIX TAOJIHI] B XOJ€ MPAKTUIECKON pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CityyaliHbIN
BBIOOP TOYKU U3 PUTYPHI Ha
IUIOCKOCTH, U3 OTPE3Ka, U3
IyTU OKPYKHOCTH

OcBauBaTh NOHATHE '€OMETPUIECKOM
BEpOATHOCTU. PemiaTh 3aja4um Ha HaXOXKICHUE
BEPOSITHOCTEH B OMNBITAX, MPEJICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIBHHMKA, Kpyra, OTpE3Ka Uil IyTH
OKPY>KHOCTH, YACIIOBOT'O MIPOMEKYTKA
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HcnpiTanus bepryinu

Hcnertanue. Ycnex u
Heyaaua. Cepus
UCIIBITAHUN JI0 IEPBOTO
ycrnexa. Mcnbiranus
bepnymm. Beposaraoctu
COOBITUH B Cepuu
WCTIBITaHUN bepHyIun.
[IpakTuueckas pabora
«/cnbiTanus

bepnymm»

OcBauBaTh NOHATHS: UCIILITAHHE,
3JIEMEHTApHOE COOBITHE B UCIIBITAHUHU (yCIIEX U
HEeyjaya), Cepus UCIBITAaHUM, HACTYIUJICHUE
NEepBOro ycrexa (Heyaauu), cepus UCIbITAaHUI
bepuynu. Pemath 3a1a4mM Ha HAXOXKICHUE
BEPOSTHOCTEH COOBITHI B CEPUU HUCIIBITAHUM J10
IIEPBOIO yCIleXa, B TOM YHUCIIE C IPUMECHEHUEM
(bopMyJIbl CyMMBI TEOMETPUYECKON MTPOTPECCUH.
Pemats 3a1a4u Ha HAXOXKIECHUE BEPOSTHOCTEU
3JIEMEHTAPHBIX COOBITUI B CEPUM MCTIBITAHUI
bepHyin, Ha HAX0XKAEHUE BEPOSITHOCTH
OIPEICIEHHOTO YHCJIa YCIIEXOB B CEPUM UCTIBITAHUI
bepnysmm.

HN3yuars B X0/1€ NpaKTH4eCKOH padoThl,

B TOM YHCJI€ C MIOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSTHOCTH B CEPUM MCIBITAHUHN
bepnymm
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Crny4daitHas BeJIMYMHA

CnyyaiiHas BeIM4rHa U

pacnpeneneHne BEpOsSITHOCTEM.

MaremaTnyeckoe 0OXKuJaHue U
TACTIEPCUS CITYYaANHOU
BeJMYMHEL. [[pumepsr
MaTEeMaTUYECKOrO 0KHUIAHUS
KaK TEOpPETUYECKOIO
CPEOHETO 3HAYCHHUS
BEJINYMHBI.

[TonsTre o0 3aKkoHE OOJIBLINX
yucein. M3mepenue
BEPOATHOCTEU C IOMOIIIBIO
yacToT. [ [pumenenne 3akona
OOJIBIIIUX YUCET

OcBOMTH MOHATHSA: CITy4allHAS BEIIMYNHA, 3HAUCHUE
CIIy4ailHOW BEJIMYHUHBI, PACTIPEICIICHUE BEPOSTHOCTEM.

HN3yyars 1 00CykaaTh NIpUMEPHI JUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHbIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
V3MEHUYMBBIC BEJIMYMHBI, PACCMATPUBABILIAECS B
KypCe CTaTUCTHUKH ), MOJICIbHBIX CIIy4ailHbIX BEJTUYHH,
CBSA3aHHBIX CO CIIy4aillHBIMU ONBITAMH (OpocaHue
MOHETBI, UTPATTLHOIN KOCTH, CO CITy4ailHBIM BHIOOPOM U
T. IL.).

OcBauBaTh NOHATHS: MATEMAaTUIECKOE OKUTAHHE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHHE, JUCIIEPCHS CTyYalHHOW BEJTUYMHBI KaK
aHaJIor AMCIEPCUU YUCIOBOIO Habopa.

PemiaTe 3a7a4m Ha BEIYMCIICHUE MAaTEMAaTUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOU CIIy4YaliHON
BEJIMYMHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBHCS C MATEMATUYECKUM OKUIAHUEM U
JIUCIIEPCUEH HEKOTOPBIX PACHIPEACIICHUM, B TOM YNCIIE
pacupeaeneHust CIIy4aiHON BEJIMYUHBI «HHUCIIO0
YCIIEXOB» B CEPUHU UCIIBITAHUN bepHyIu.
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N3yuyaTh 4acToTy COOBITUS B TOBTOPSIFOIINXCS
CIIy4allHBIX OMBITAX KaK CIIy4ailHYyIO BEJIMUKHY.
3HAKOMHUTBCS C 3aKOHOM OOJbITINX uncen (B popme
bepuynnm): mpu 60JBIIOM YHCIIE OMBITOB YacTOTa
cOOBITHUS OJIM3KA K €r0 BEPOSATHOCTH.

PemaTe 3agaum Ha U3MEPEHUE BEPOSTHOCTEN C
OMOIIBI0 4acToT. Q0Cy:KIaTh poJib 3aKOHA
00JIBIIKX YKCeT B 000CHOBAaHUU YaCTOTHOTO
METO/1a U3MEPEHUS BEPOATHOCTEN.

OOcyxmaTh 3aKOH OOJIBLIMX YKCEN KaK MPOSIBJICHUE
CTaTUCTUYECKON YCTOMUYUBOCTH B UBMEHUYUBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIUX YHCEII B IPUPOJE U
B KM3HU YEJIOBEKA

O0600111eH1E, KOHTPOJIb 10 [IpencraBieHue JaHHBIX. IoBTOPATH N3YyUEHHOE U BHICTPAUBATH CHCTEMY
OmnucareipHas CTaTUCTHKA. 3HAHMIA.
BeposTHOCTD Ciy4aitHOro PemaTh 3agaum Ha NpeACTABICHUE U ONMCAHUE

COOBITHSI. DJIEMEHTHI
koMOuHaTopuku. CirydaiiHbie
BEJTUYMHBI U PaCTIpEICTICHUS

JIAHHBIX.

PemaTh 3agaum Ha HAXO0XKIECHNUE BEPOSTHOCTEMN
COOBITHIA, B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMU,
BEPOSTHOCTEH O0BEAMHEHUS U IIEPECCUCHUS
COOBITUM, BBIYUCIIATH BEPOSITHOCTH B OMBITaX C
CEpUsIMU CIIyYalHbIX UCIBITAHUN
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OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME
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