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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o maTemMaTHke yriryOJIEHHOTO ypOBHS it oOydaronuxcst /—9 kinaccoB
paszpaborana Ha ocHoBe ®I'OC OOQO. B mporpamme 1no maremMaTHKe YYTEHBI UICH U
MOJIOKEHHST KOHIIEMIIMKA Ppa3BUTHS MaTreMaTU4yecKoro oOpazoBaHusi B Poccuiickoii
Oenepanum.

[TpeameToM MaTeMaTHKH SBISIOTCS (PyHIaMEHTAIbHBIE CTPYKTYPHI HAIIIET0 MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJMYECTBEHHBIE OTHOILIECHUS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HEMOCPEICTBEHHOM OIIBITE, IO JIOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX
JUTSL pPa3BUTHS HAYYHBIX U MPUKIATHBIX WeH). MatemaTudeckue 3HaHus 00eCeInBaOT
MMOHMMAHUE TPUHLHUIIOB YCTPONCTBA M MCIIOJb30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HUHTEPIPETALUIO COLUHMAIBHOM, HKOHOMHUYECKOH, MOJIUTUYECKOU
uH(popMaIu, al0T BO3MOXKHOCTb BBINOJHATH PACUYEThl U COCTABIISITH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (DOPMYJIbI, BIAACTh MPAKTUUECKUMH MTPUEMAMU T€OMETPUUECKHUX
U3MEPEHUN M TMOCTPOCHUM, YUTaTh UH(POpPMAIUIO, MPEACTABICHHYIO B BUJI€ TaOJIHII,
quarpaMM U TpauKOB, JKUTh B YCJIOBHSX HEONPENENEHHOCTH U TMOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuenne maremaTtuku QopMupyeT y oOydarolmuxcs MaTeMaTHYECKHM CTUITb
MBIIICHHUS, TTPOSIBIISIIONIUICS B ONPEIeIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaronimecs
OCBaMBAIOT TaKU€ NPUEMBI W METOJbl MBIIUICHUS, KaK HWHIYKIHUS W JEIYyKIU,
00001IeHNe U KOHKpPETU3allks, aHallu3 U CUHTE3, KiIacCU(UKalUsI U CUCTeMaTU3allus,
abctparupoBanue u aHanorus. O0bHEKTh MATEMAaTUYECKUX YMO3AKITIOUSHUH, TpaBuiia ux
KOHCTPYHUPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHHH, CIIOCOOCTBYIOT
BbIPaOOTKE yMeHHUsI (OPMYIHPOBATh, OOOCHOBBIBATH M JIOKA3bIBATh CYXKICHUS, TEM
CaMbIM pa3BUBAIOT JIOTHYECKOE MbIIUICHHE. M3ydeHue maTeMaThKu OO0eCleunBaeT
dbopMupoBaHUE AITOPUTMUUYECKOM KOMIIOHEHTHI MBIIUICHUS W BOCHUTAHWUE YMEHUM
JEWCTBOBAaTh IO  3aJlaHHbIM  aJlfOPUTMaM, COBEPIICHCTBOBATH  HW3BECTHBIE H
KOHCTPYHUPOBATh HOBBIE. B mporiecce pelieHus 3a/1ad — OCHOBOM y4eOHOM eI TeIbHOCTH
Ha ypoKax MaTeMaTUKHU — Pa3BUBAIOTCSA TBOPYECKAS U MPUKIAJHAS CTOPOHBI MBIILJICHHUS.

OOyuenue maTeMaTuKe TAaET BO3MOXXHOCTh Pa3BUBATh Y OOYYaIOIIUXCS TOUYHYIO,
pallMOHANIbHYI0O U WH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HauOosiee MOIXOJSIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpaQUUECKUe CPEACcTBa IS BBIPAKCHHUS CYXKICHUU U
HarJISIAHOTO UX MPEICTaBICHUS.

[Ipy u3ydyeHUM MaTeMaTUKU OCYIIECTBISETCS O0O0IIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS AEHCTBUTEIBHOCTH, MPEICTABICHUSAMH O IPEAMETE U METO/IaX MAaTEMATHKH,



UX OTJIMYMU OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX
MPUMEHEHUSI MAaTEeMaTUKH JIJI PELICHUS] HAYYHBIX U IPUKIIAHBIX 3a7a4.

Marematnueckoe oOpa3oBanue B Poccuiickoil ®enepanuym MaTeMaTHYECKOE
oOpa3oBaHME [JIOJDKHO pellarb, B YaCTHOCTH 33Jadyd  OOECIEYeHHs] CTpaHbl
BBIITYCKHUKAMU, MaTEMAaTUYECKasi TOATOTOBKA KOTOPBIX JOCTATOYHA ISl MPOAOJIKEHHUS
o0pa3oBaHMs B Pa3IMYHBIX HAIMPABICHUAX, BKIIOYAs MAaTEeMaTUYECKUE HCCIIEIOBaHMUS,
paboty B chepe HHPOPMALMOHHBIX TEXHOJOTUM, PENojaBaHe MATEMATUKHU, C OJHOU
CTOpPOHBI, U IPUMEHEHHE MAaTEeMaTUKU B IPYTUX HAyKaX, B MHKEHEPHO-TEXHOJIOTHUYECKOM
U conuaneHOM cdepe ¢ gpyroir cropoHwl. Jlnms oOecrmeueHUs JAOCTHIKEHUS
COOTBETCTBYIOIIEH ATUM 3ajJadyaM MaTEeMaTHYECKON MOJATOTOBKH OOYyYaroIUXCs, s
YAOBJIETBOPEHUSI HMX 3allPpOCOB M  BO3MOXHOCTEH IpeJHAa3HAaYeHa IporpaMma
yrayOonéHHoro wu3yuyeHus maremaTukd. [IporpamMma mo marematuke yriyOJEHHOTO
YPOBHSI J1a€T BO3MOXXHOCTh PACHIUPUTH U YIIIYOUTH KPYT U3y4aeMbIX BOIPOCOB, CO3/1aTh
0oJiee 1eI0CTHOE MPEACTABIEHUE O CUCTEME MATEeMAaTHYECKUX 3HaHUM, CPOPMUPOBATH
0oJsiee yCTOMYMBBIE U OCO3HAHHBIE YMEHHUS.

[IpuopureTHbiMU TeNIMH OOydeHHsI MaremMaTuke B 7-9 Kiaccax SIBISIOTCS:

dbopMupoBaHUE IEHTPAJIbHBIX MATEMATHUUYECKUX TMOHITUN (YUCIIO, BEJIMYWHA,
reoMeTpudeckas (Qurypa, mepeMeHHasi, BEPOATHOCTb, (DYHKIHS), OOECHEUHBAIOIIUX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATUYECKOT0 00pa30BaHus 00yYaIOIINXCS;

NOJBEJCHUE OOyJaroluXxcsd Ha JOCTYIHOM J/JIi HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATHKU U OKPYKAIOIIET0 MUpa, TOHUMAHNE MAaTEMATHKUA KaK 4acTu
o011ei KyJabTyphl YEJIOBEUYECTBA;

pa3BUTHE MHTEIUJIEKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH oOydarouiuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3YYEHUI0 MaTEMATHKU;

dopmupoBaHrue (PYHKIIMOHAIBHON MaTEMaTUYECKOM TPAMOTHOCTH: YMEHHUS
pacno3HaBaTh MPOSBICHHS MATEMATHUECKUX MTOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHbIX JKU3HEHHBIX CHUTyallUsIX W TPU H3YYCHUU APYTUX Y4YEOHBIX MPEIMETOB,
NPOSIBIICHHS] 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOopMylIHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKH U CO3/1aBaTh MaTEeMaTUYECKUE MOJIENU, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKUid anmapar JUuisi pElIeHHs] [PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbIEC PE3YIIbTATHI.

OcHOBHBIEC TUHUU COJIEPKAHMSI POTPAMMBI 110 MaTemaThke B /—9 kiaccax: «Hucna
W BBIYUCICHUSA», «Anredpa» («AnreOpanueckue BbIpaXKEHUsS», «YpaBHEHUS W
HEpaBeHCTBAY), «DyHKIUNY, «I'eomeTpus («I'eoMmeTpuieckue GUTypbl U KX CBOMCTBAY,
«3MepeHne TeoMETPUYECKUX BETUYUH»), «BeposSTHOCTh M cratucTukay. JlaHHbIE
JIMHUY Pa3BUBAIOTCS MapaJUIEIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOW MTPUPOION U
TpaAuUMAMHU, OJHAKO HE HE3aBUCUMO OJlHa OT JAPYro, a B TECHOM KOHTAKTE U
B3aUMOJIEUCTBUU.

ConepsxkaHue mMporpaMMbl IO MaTeMaTUKE, pachpenenéHHoe 1o rojgamM oOydeHHs,
CTPYKTYpPUPOBAHO TaKWM OO0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPUHIIUITHATBHBIM
BompocaMm  oOywaromuecs:  oOpallajiuiCb  HEOJHOKpPATHO,  YTOObI  OBJIAJICHHUE
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MaTEMaTUYECKUMHU TIOHSATUSIMA M HAaBBIKAMU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U
MOCTYyNaTeNbHO, C COOJIOACHHEM MPHUHIMIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHS
BKIIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHUX IMPEACTaBICHUN OOydaromuxcs,
pacumpsisi ¥ yriryouss e€, 00pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

B cootBerctBun ¢ ®I'OC OO0 maremaTuka siBisieTca 0043aTENbHBIM IPEIMETOM
Ha YpPOBHE OCHOBHOT'O O0IIEro oOpa3oBaHMs U M3Y4aeTCs Ha YIIIyOJIEHHOM YpOBHE B
paMKax CIeAyIIUX y4eOHBbIX KypcoB: «Aurebpa», «l'eomerpus», «BeposSTHOCTh U
CTaTUCTHUKAY.

OO6miee 4KCIIO YacoB, OTBEACHHBIX JUIsl M3ydeHUs: maremMatuku, — 808 yacoB: B 7
KJacce — 272 4daca (8 4acoB B Hejelno), B 8 kiacce — 272 4daca (8 yacoB B HeJIel0), B 9
KJ1acce — 264 yaca (8 4acoB B HEJIENIO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOT'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHU A

N3yyenne maTeMaTHUKX Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs HAMPABIECHO HA
JOCTH)KEHHE OOYYaIOMIMMUCS  JIMYHOCTHBIX, METANpeIMETHBIX U  IMPEIMETHBIX
00pa30BaTeNbHBIX PE3YyIbTATOB OCBOCHHUS yUEOHOTO MIpeIMETa.

JIMYHOCTHBIE PE3YJIbTATBI

1) maTpHoTHYECKOe BOCIIMTAHHE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOUIJIOMY U HACTOSIIEMY POCCUMCKON MaTE€MaTHKH,
LIEHHOCTHBIM OTHOIIECHUEM K JIOCTHXKEHUSM POCCUHUCKHX MAaTE€MAaTHUKOB U POCCHUUCKOU
MAaTEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO ITUX JOCTHKEHHM B JPYrMX HayKax W
MIPUKIIAIHBIX cdhepax;

2) rpaIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/IaHWHA U peau3alliy €ro Mnpas,
NPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBAaX (DYHKIMOHUPOBAHUS PaA3IMYHBIX
CTPYKTYP, SIBICHUN, IPOLEAYP IPaKIAHCKOTO 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO AITHYECKMX HpOOJIEM, CBA3aHHBIX C IMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHH HAayKH, OCO3HAHMEM Ba)XHOCTH MOpPaIbHO-3TUYECKHUX
MPUHLNIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE B PEIICHHH IPAKTHYECKUX  3a]ad
MaTE€MaTU4YeCKOM  HANpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTM  MAaTE€MAaTHYECKOIO
oOpa3oBaHMsl Ha NPOTSHKEHWHM BCEM JKU3HU [UIsl YCNEIIHONW MpOoQecCHOHATbHON
NESATEIbBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOODOM U
NOCTPOCHUEM HWHIUBUAYAIbHONW TPaeKTOPUU OOpa30oBaHMsI M >KU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX NOTPEOHOCTEN;

4) acTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M OCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pELIEHUH, pACCYKICHUN, YMEHHIO BHJICTh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

OpPHEHTAIMEH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX NIPEACTABICHHI
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, MPHUPOJALI K OOIIECTBa,
MOHUMaHHEM MaTEMaTHYECKON HAyKH Kak c(ephl YeTOBEUCCKON AeATEILHOCTH, ITAIIOB
¢€ pa3BUTHSA W 3HAYUMOCTH I Pa3BUTHS [MBUIM3ALMH, OBJAJCHUEM S3BIKOM
MaTEeMaTHKA W MaTeMaTHYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHHUS MHPA,
OBJIaJICHUEM HaBBIKAMHU MCCIIE0BATEIBCKOM ESTEIBHOCTH;



6) pusnueckoe BocnuTanue, popMupoBaHue KyJIbTYPhI 310POBbS 1
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO IPUMEHSITh MATEMATHUYECKUE 3HAHUSI B MHTEpPECax CBOETO 3/10POBbS,
BEJICHUS 3/I0POBOTO 00pa3a XU3HU (370pOBOE MUTAaHUE, COANaHCHPOBAHHBIN PEXUM
3aHIATHH U OTAbIXA, peryisipHas (pu3nvecKasi akTUBHOCTE), CHOOPMUPOBAHHOCTHIO HABbIKA
pednekcun, MpU3HAHUEM CBOErO IpaBa Ha OMIMOKY M TaKoro K€ IpaBa JApPYroro
YEJI0BEKA;

7) 3KOJIOTHYECKOE BOCTIHTAHUE:

OpUEHTAIMel Ha NMPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU U1 pEIIeHUs 3a]ad B
00J1aCTU COXPaHHOCTH OKPYKAIOIIEW Cpe.bl, MIAHUPOBAHUS MOCTYNKOB U OLEHKH HX
BO3MOXXHBIX TIOCIEACTBUN JJIs1 OKPYXAloUlel cpenbl, OCO3HAHUEM TJ100aJIbHOTO
XapakTepa dKOJOTUYECKHUX MPOoOIeM U IMMyTei X pelieHUs;

8) azanTanusi K M3MEHSIOIIAMCS YCJIOBUSIM CONMAJILHOW M PUPOTHOI Cpebl:

TOTOBHOCTBIO K JICUCTBHSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NESITEIIbHOCTh, B TOM YHUCJIE yMEHUE
YUUTBCS Yy APYTUX JIOACH, TPUOOpPETaTh B COBMECTHOM JESATEIBHOCTA HOBBIC 3HAHUSA,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA IPYTUX;

HEOOXOIUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HaHUW, GOPMYIHPOBATH UJIEH,
MOHATHUS, TUIOTE3bl 00 OOBEKTaX M SIBJICHHUSIX, B TOM YHCJE paHEe HE H3BECTHBIX,
OCO3HaBaTh JIE(UIHUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEW, MIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYAaIMIO KaK BbI30B, TPEOYIOITUI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS
U AecTBUs, (GOPMYIUPOBATH U OIIEHUBATH PUCKU U TTOCIEICTBUSI, OPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrarte ocBOSHUS IPOrpaMMBbI IO MaTEMAaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHusi y oOyuyatromierocsi OyayT coOpMUpPOBaHBI METANpPEIMETHBIE PE3YJIbTaThl,
XapaKTEPHU3YIOIIUECS OBJAJCHUEM YHUBEPCAIbHBIMHA TI03HABATEIBHBIMH JCHCTBUSIMH,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBUSMH W YHHUBEPCATbHBIMU
PETYISTUBHBIMU JICUCTBUSMU.

ITo3naBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeCTBUS
ba3oBble Jlornyeckue 1eMcTBus:

BBISIBIISITh M XapaKTEpU30BaTh CYILIECTBEHHbIC TMPU3HAKK MAaTeMaTHYEeCKUX
OOBEKTOB, TMOHATUH, OTHOIICHUN MEXIy MHOHSTHSAMHU, (GOPMYIUPOBATH OMNpPEneTICHUs
NOHSTUN, YCTaHABJIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIACCHU(PUKAIMU, OCHOBAHUS IJIS
000011IeHUs U CPABHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYJIUPOBATH U MPEOOPA30BbIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
U OTpHIIATEIbHbIC, IMHUYHBIC, YACTHBIEC U O0IINE, YCIOBHbIC;



BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHUBOPEUMS
B (akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSAX, TpeiaraTb KPUTCPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

JIeTIaTh BBIBOJIBI C MCTIOIB30BaHNEM 3aKOHOB JIOTUKH, IS TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MAaTEMAaTUYCCKUX YTBEPKICHHWHA (TpSIMBIC | OT
MPOTUBHOTO), MPOBOANTH CAMOCTOATEIHHO JOKA3aTeNhCTBA MaTEMaTHYECKUX (DaKTOB,
BBICTpPAWBaTh APTYMEHTAIMIO, TPHWBOJUTH MPUMEPHI M KOHTPHPHUMEPHI, MPUMEHSTH
METO/I MAaTEeMAaTHIEeCKOW WHIYKITUHA, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

BBIOMPATh CIIOCOO pelIeHus] yueOHOU 3amauu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelIeHus, BRIOMpaTh HanOoJee MOAXOIANINN C YIETOM CaMOCTOSITEIBHO BBIICIICHHBIX
KPUTEPHUEB).

Bba3oBble ucciiegoBaTe/bCKHUe AeiiCTBHUSL:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUN HWHCTPYMEHT IO3HAHUS,
(dbopMynupoBaTh BONPOCH!, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITEILHO
yCTaHaBIMBaTh UCKOMOE U JIaHHOE, (hOPMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

OPOBOAWTh MO  CAMOCTOSITEIBHO  COCTaBICHHOMY IUIAaHY  OKCIIEPUMEHT,
UCCJEIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4ecKOro OOBEeKTa,
3aBUCUMOCTEN 00OBEKTOB MEXIY COOOM;

CaMOCTOSATENbHO (OPMYJIHPOBATh OOOOIIEHUS ¥ BBIBOJALI IO pe3yJbTaTaM
POBEAEHHOIO HA0JIIOIEHUS, UCCIIEJOBAHMSI, SKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TakKe BBIIBHUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ ungopmanmei:

BBISIBJISITH ~ HEJIOCTATOYHOCTH M HM30BITOYHOCTb ~ MH(POpPMALUU,  JaHHbIX,
HEOOXOUMBIX JIJISl pEeLICHUs 3a4a4u;

BBIOMpATh,  AHAJIM3UPOBAaTh,  CUCTEMATU3UPOBaTh U  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHbIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALMK U WILTIOCTPUPOBATH pEIIaeMble
3aJlayu CXeMaMH, uarpaMmamMu, HHOU rpauKoi 1 1X KOMOMHAIUAMY;

OLICHUBaTh HAAE&KHOCTh HH(GOPMAIMM TIO0 KPUTEPUSM, MPEJIOKEHHBIM WU
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMmyHuKaTUBHBIC YHUBEpPCAJbHbIC y4eOHbIe 1elHCTBUS:

BOCIIpUHUMAThL H q)OpMy.HI/IpOBaTB CY)KICHUA B COOTBCTCTBHM C YCIOBHAMU
n OeJIIsIMHU O6IIIGHI/I${, SACHO, TOYHO, 'PaMOTHO BbIpA’KaTb CBOIO TOYKY 3PCHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AaBAaThb IOJACHCHUS 110 XOAY PCHICHUA 3a1a4l, KOMMCHTUPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT;



B XOJ€ OOCYXJEeHHS 3a/aBaTh BOINPOCHI MO CYIIECTBY OOCYXIAE€MOMl TEMBI,
npoOJIeMbl, pelaeMon 3ajlayu, BhICKa3bIBaTh UJEH, HAIICJICHHbIE HA MOUCK PEIICHHS,
COMOCTAaBIISATh CBOM CYXACHUS C CYXICHUSIMU JPYTUX YYaCTHUKOB JHaiora,
OOHapy>KHBaTh pa3InyUe U CXOJCTBO MO3UIIUNA, B KOPPEKTHOU hopme dhopMynHpoBaTh
pa3HOTIIACHSI, CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTAaThl PEMICHUS 3a7add, SKCICPUMEHTa, HWCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3a1a4
MIPE3EHTAIUN U 0OCOOEHHOCTEH ayIUTOPHUH;

MMOHUMATh M UCIIOIH30BATh IPEUMYIIECTBA KOMAHIHON W WHANBUyAIbHON paOOThI
IpU PpEUICHUH Y4YeOHBIX MAaTeMaTWYeCKHX 3aJlad, NPUHUMATh IIeJIb COBMECTHOM
NeATEeTLHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECTHOW PaOOTHI, PacHpeesaTh BUIBI
paboT, TOroBapuBaThCs, 0OCYKJIATh MPOLIECC U Pe3yabTaT padoThl, 0000IIATh MHEHUS
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboThl (0OCYXJeHHs, OOMEH MHEHHIA,
«MO3TOBBIE ITYPMBD» U UHBIE); BBITIOJIHATH CBOIO YaCTh pa0OThI 1 KOOPJAUHUPOBATH CBOU
JEUCTBUS ¢ APYTHMH YjIeHAMU KOMaH/bI, OIICHMBATh KauyeCTBO pe3ybTaTa M KadeCTBO
CBOETO BKJIaJa B OOIINI pe3yJbTaT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM YIaCTHHKAMU
B3aNMO/ICHICTBHSL.

PerynsitTuBHble YHUBEpPCaJbHbIe Y4eOHbIC ACHCTBUA
Camoopranm3anus:

BBISBJISITH MPOOJIEMBbl ISl PELIEHUS B JKU3HEHHBIX M YYEOHBIX CHUTYyalMsX,
OPHEHTUPOBATbCS B PA3IMUYHBIX MOAXOJAX MPHUHATUS pELEeHUH (MHIUBUAYaAIBHOE,
rpynmnoBoe);

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJTOPUTM peLIeHHs 3afayd (I ero 4acTb),
BBIOMpPATh CHOCOO peleHUuss € YYETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATh BapUAHTHl PEUICHUH € y4ETOM
HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb:

BJAJIeTh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJISI TMpolecca M pe3ysbTara
pelIeHns MaTeMaTHIeCKON 3a71a4ui, CAMOMOTHBAITUH U PEIICKCHH,

NpeaBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH TpU pEIICHUH 3a7auHu,
BHOCHUTbh KOPPEKTHUBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa MACSTENIbHOCTH IOCTABICHHOW LEIH U
YCIOBUSIM, OOBACHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHUS LEJIH, HaXOAWUTb
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMOIUOHAJILHBLIN HHTEJIEKT:
BBIPAKATh AMOIMH TPU U3YyUYEHUN MATEMATUYECKUX OOBEKTOB M (DaKTOB, JaBaTh
SMOLIMOHAIBHYIO OIIEHKY PEIICHUS 33/1auH.



IIpeaMeTHbIEe pe3yabTAThl OCBOCHHS MPOTPAMMBI 0 MaTEMAaTUKE YTIyOJIEHHOTO
YPOBHSI TPENICTABICHbI MO TojaM OOy4YeHHUs B CIEAYIONIMX pasjesiax MIporpaMmbl
[0 MaTeMaTHKE B PaMKax OTICJbHBIX yU4E€OHBIX KypcoB IJisi /—9 KiaccoB: «AireOpay,
«I'eomerpusd», «BepOsSTHOCTD U CTATUCTHKAY.

Pa3BuTne JOrM4ecKUX NPEACTAaBICHUW W HABBIKOB JIOTUYECKOTO MBILIIICHUS
00y4aroIuXxcs OCYIIECTBIISIETCS. B paAMKax BCEX Ha3BaHHBIX KyPCOB Ha MPOTSKEHUH BCEX
ner oOyuenus. [Ipeamonaraercsi, 4YTO BBIMYCKHHMK 9 Kjacca CMOXET CTPOUTH
BBICKA3bIBAHUS M OTPHUIIAHUSA BBICKA3BIBAHWW, pPACIO3HABATh WMCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, BBIIOJHATH ONEpalU HaL
BBICKA3bIBAHUSIMH, CTPOUTH BBICKA3bIBAaHUS M PACCYKICHUS HA OCHOBE JIOTUYECKHUX
IIPAaBWI, PELIATh JIOTUYECKUE 3aJa4M, HAYYUTCS IPUMEHITh METOJ] MAaTeMaTU4YECKOU
WHIYKIWH, OBJIaJIeET OHATUAMMU: ONIpEAEICHUE, AKCHOMA, TEOpeEMa, 10Ka3aTeIbCTBO — U
HAy4YUTCS HUCIOJIb30BaTh MX IPU BBHINOJHEHUM YYEOHBIX M BHEY4YeOHBIX 3anad. llpu
ATOM BBEJIECHUE OCHOBHBIX JIOTMYECKHUX MOHITUM U OCBOCHHUE OCHOBHBIX CBSI3aHHBIX C
HUMM BHJIOB JIESITEIBHOCTH OTHECEHO K Kypcy «BeposSTHOCTh M CTaTUCTHUKA» U TAKKE
pacnpeneneHo no rojaM o0y4eHusl.

B pamkax Bcex Tpéx KypcoB OCYLIECTBISETCA (OPMHUPOBAHUE YMEHHUS BBIOUPATH
NOAXOMAIIMA METOJ JUId pPELIEHUs 3aJaud, BBIABIATH IPUMEPHl MAaTEMaTUYECKUX
3aKOHOMEpPHOCTE B NPHUPOAEC M OOIIECTBEHHON »W3HM, PAcloO3HABaTh NPOSBIICHUE
3aKOHOB MaTEMaTUKU B HCKYCCTBE, IPUMEHATh MAaTEMAaTUYECKUE 3HAHWS U OIBIT
MaTeMaTUYECKOW JEATENbHOCTU B CHUTyallUsX peadbHOM ku3HU. OOydaroniuecs
3HAKOMSITCSl C HAYYHBIMU PE3yJIbTaTaMM, MOJIYYCHHBIMUA B XOJI€ Pa3BUTUS apUPMETUKH,
anreOppl, T€OMETPUU, TEOPUU BEPOSTHOCTH, CTATUCTUKU M Yy4YaTCs MX OIUCHIBATH,
MIPUBOJAT INPUMEPBl MAaTEMaTUYECKUX OTKPBITUA M HMX aBTOPOB B OTEUYECTBEHHOM U
BCEMUPHOU UCTOPUU HAYKHU.



PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

INOACHUTEJBHASA 3AIIMCKA

AnreOpa siBIII€TCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa 00€ecCleYnBaeT M3yYECHHE APYIMX JHUCLHMIUIMH KaK €CTECTBEHHO-HAy4YHOIO, TAK U
TYMaHUTapHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO NJIsl MPOAOJIKEHUs 00pa30BaHUs U
JUIsl TIOBCEIHEBHOW >KM3HU. Pa3zButHe y oOydaromuxcsi Hay4YHbIX MpEACTaBICHUI
O TMPOUCXOXKIACHUU W CYIIHOCTH ajreOpamvecKux aOCTpakmuii, crmocoOe OTpakeHUs
MaTEeMaTU4YeCKOM HAyKOWl SBJIEHUNW W TPOLIECCOB B MpUPOJIe W OOIIECTBE, POJU
MaTEMaTUYECKOr0 MOJICIMPOBAHUS B HAyYHOM IMO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KAa4€CTB MBIIIJICHUS, HEOOXOAUMBIX JIJIs
ajanTaluyd B COBpEMEHHOM Lu(poBoM odmiecTBe. M3yuenue anredprl obecrnieunBaeT
pa3BuUTHE yMeHUs HaOI0JaTh, CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEHCTBHUS, BBIBOABL, (HOpPMYIHpOBaTh yTBepkaeHusa. (OcBoeHHE Kypca aireOpbl
o0ecreynBaeT pPa3BUTUE JIOTMUECKOTO MBIIIIEHUS OOYYaloIIMUXCA: OHH HUCIOJIb3YIOT
JNEAYKTUBHBIE W WHAYKTHBHBIC pACCYKICHHs, O0000mMEeHne W KOHKPETH3AIHIO,
abcTparupoBanue 1 aHanoruto. O0yueHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOSITENIbHOM J1eATEIbHOCTH 00YyYarOIIUXCsl, TOITOMY CaMOCTOSITEJIbHOE PEIIeHUe
3aJ1a4 00y4JarOIIMMHUCS SBIISIETCS pean3alueit AesITeIbHOCTHOTO IPUHIIUIA O0yUYeHUSI.

B ctpykrype mporpamMmbl yueOHOTO Kypca «Asredpa» yriyOJEHHOTO W3y4YeHUs
OCHOBHOE€ MECTO 3aHUMAIOT COJAEpKATEIbHO-METOAUYEeCKue JHUHUM: «Yucia u
BBIUMCIICHUS», «ANreOpandyeckue BbIPAKECHUS», «YPaBHEHHS U HEPAaBEHCTBAY,
«Dyakuny. Kaxmas u3 3TUX colepiKaTeIbHO-METOINYECKUX JTUHUM pa3BUBAaeTCS Ha
MPOTSDKEHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCUCTBYS C JIPYTUMHU €ro JUHUSIMH. B
X0lle M3YYEeHHMS Kypca oOydaromuMmcs MNPUXOAUTCS JIOTMUECKH pacCyXIath,
WCITOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK. B CBS3M ¢ 3TUM B MpOTpaMMy
y4eOHOro Kypca «Anredpa» BKIOYEHBI HEKOTOPBHIE OCHOBBI JIOTUKH, MPECTaBICHHBIC
BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4YecKOoro 0Opa3oBaHUS U CIIOCOOCTBYIOIIME
OBJIAJICHUIO OOYYArONIMMUCS OCHOB YHHBEPCAIHHOTO MATEMATHYECKOTO  S3BIKA.
CopeprkaTeabHOW M CTPYKTYPHOM OCOOCHHOCTBIO yUeOHOTO Kypca « AnreOpay sBIsSeTCs
€r0 UHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUUA «YHCIIa U BBIYKUCICHUSD CITY>KUT OCHOBOW MJIs JJaJbHEUILIETO
U3y4YEHHUS MAaTEeMaTUKH, CHOCOOCTBYET pAa3BUTHIO y OOYyYaroUIMXCs JIOTHYECKOrO
MBIIIICHUSI, (OPMHUPOBAHUIO YMCHHUS TIIOJH30BATHCS aITOPUTMaMH, a TaKXkKe
NPUOOPETCHUIO TMPAKTHUYCCKUX HABBIKOB, HEOOXOIWUMBIX JJIsi IOBCEIHCBHOW JKHU3HHU.
Pa3BuTHEe MOHATUS O 4YKMCIIE HA YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs CBS3aHO



C palMOHATBHBIMH M HPPAMOHANIBHBIMU YHCIaMU, (OPMUPOBAHUEM IPEACTABICHHIMA
O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHHUS YHCIOBOM JIMHUM OTHECEHO
K CpeJlHeMY 00I1IeMy 00pa30BaHUIO.

Copepxanue AByX anreOpanyecKkux JMHUN — «AnreOpanueckue BbIPaXEHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMHPOBAHUIO y OOYUYaIOIIUXCS
MaTEeMaTUYEeCKOro anmnapara, He0O0X0AUMOTO JIJIsl pEHICHUS 3a/1a4 MaTEMATUKH, CMEKHBIX
IPEeIMETOB M OKpY»Karolel peanbHocTH. Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
yueOHBI MaTepHall TPYHIHPYETCsl BOKPYT palMOHAIBHBIX BBIpaKeHUH. Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATEMATHUKHM KaK SI3bIKa JJI1 MOCTPOCHUS MaTeMaTHYECKHX
MOJIEJIEeH, ONTMCaHMsI IPOLECCOB U SIBJICHUM peanbHOro Mupa. B 3agaun o0yuenus anredpe
BXOJIAIT TaKXe JajbHEeIIee pa3BUTUE AIITOPUTMHUUECKOIO MBIIIIEHHSI, HEOOXOIUMOTO, B
YAaCTHOCTH, JIJIsl OCBOCHMSI Kypca HH(POPMATUKH, U OBJIAa/ICHUE HaBbIKAMU JI€yKTUBHBIX
paccyxnaenuil. [IpeoOpa3oBaHne CHUMBOJIBHBIX (OPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXXeHUsl, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUECTBY.

Copepxanve (PyHKIMOHAJIBHO-TpApUUECKONH JMHUM HalEJICHO Ha IOJy4YeHHUE
OOy4arOIIMMHUCS 3HAHMM O (QYHKIMSIX Kak BaKHEWIIEH MaTeMaTUYECKOHM MOJENTu
JUIsL ONKUCAHUSI U UCCIEAOBAHUS Pa3HOOOPA3HBIX IMPOLIECCOB U SABJIEHUN B MPHUPOJAE U
oOmecTtBe. M3ydyenne marepuana crnocoOCTBYET pPa3BUTHIO Yy OOYYaIOIIUXCS YMEHHS
UCITI0JIb30BaTh PA3JINYHbIE BBIPA3UTEIbHBIE CPEJCTBA SI3bIKa MATEMATUKHU — CIOBECHOTIO,
CUMBOJIMYECKOT0, IpaUUEeCKOro, BHOCUT BKJIAJ B (POPMHPOBAHUE MPEICTABICHUN O
POJIM MaTEMAaTUKU B Pa3BUTUU [IUBWIIM3ALMU U KYJIBTYPBI.

YrnyOnéHHbll Kypc anreOpbl XapaKTepU3yeTCs H3yUYE€HUEM OMOIHUTEIHLHOTO
TEOPETUYECKOr0 amnmapara ¥ CBS3aHHBIX C HUM METOJOB pelleHus 3agad. Anredpa
SBJISIETCSL SI3BIKOM ISl ONMMCAHHUA OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTemMaTHueckoro mozenuposanus. [Ipm sTomM camu O0OBEKTHI MaTEeMaTHUECKUX
YMO3aKJIIOUEHUH U IPUHATHIE B ajireOpe MpaBuiia X KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
bopMHpOBaHHUIO yMEHUUA OOOCHOBBIBATH M JOKAa3bIBATh CYXKJIECHHS, Pa3BUBAIOT
MaTEMaTUYECKYI0 MHTYUIUIO, KPATKO W HarJsiJHO PACKPHIBAIOT MEXAHU3M JIOTHYECKUX
MOCTPOEHUH U ydaT UX NpuMeHeHuI0. TeM caMbIM anredpa 3aHMMaeT OJHO U3 BEAYILIUX
MeCT B (DOPMUPOBAHUH HAYYHO-TEOPETHUECKOTO MBILIIEHUS 00yYarOIIUXCSl.

CornacHo yuyeOHOMY IJIaHy B 7-9 Kilaccax u3ydaercsi y4eOHbIN Kypc «Anredpay,
KOTOpPbIM  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3fenbl coaepxanus: «Yucna
U BBIUUCICHUS», «AJreOpanyeckue BbIpaXKEHUS», «YpPaBHEHHUS U HEPABEHCTBAY,
«DYyHKIUW.

Ha usyudenue yueGHOro Kypca «AnreOpa» orBomutcsi 404 uvacoB: B 7 Kjacce —
136 yacoB (4 vaca B Hefient0), B 8 kiacce — 136 vacoB (4 yaca B Henento), B 9 kinacce —
132 gacoB (4 yaca B HEZIEIIO).
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COJEP KXAHUE OBYYEHUA

7 KIIACC

Yuciia ¥ BLIYHCIEHHS

Panmonanehubie uncna. CpaBHEHHUE, YIIOPSIOYMBAHUE U apU(DMETHICCKHUE ISHCTBUS
C pallMOHAIBHBIMHU YHCIaMu. YucnoBas npsiMasi, MOJyJIb YUCIIA.

CreneHb ¢ HaTypaJIbHBIM MOKA3aTeNIeM U €€ CBOMCTBA. 3alKCh YKCiia B JECATUYHON
MMO3UIIMOHHOM CHUCTEME CUMUCIICHHS.

Pemenne TekcTOBBIX 3amad apudmermueckuMm crocobom. Pemienue 3amad u3
peabHOM MpaKTUKH Ha YacTH, Ha JApoOH, HA MPOIEHTHI, IPUMEHEHHE OTHOUICHUH U
MPONOPLUMIM MpU pPEUICHUH 3a7ad, pelIeHUE 3a7ady Ha JIBHKEHUE, padoTy, MOKYIKH,
HaJIOTH.

JenumocTs 1enbix uncei. CBOMCTBA ACIUMOCTH.

[Ipocteie u coctaBHble uncna. YéTHble U HEYETHBIC yncia. [[pu3Haku nenumocTu
Ha2,4,8,5,3,6,9, 10, 11. [Ipu3Haku ACTUMOCTHA CYMMBI ¥ IPOU3BEICHUS IIETBIX YACEIT
MIpY PEILLICHUH 3a7a4 C MIPAKTUUECKUM COJICP>KaHHUEM.

HaunbGonpmuii oOmmii aenuTens W HaUMEHbBIIEE OOINee KpaTHOE JIBYX YHCEIL
B3auMHo nipocTeie uncia. Anroputm EBkinaa.

Jlenenue ¢ octaTkoM. ApudpMeTHIecKre ornepanu HaJ OCTaTKaMHu.

AJiredpanyecKue BbIPaKeHUS

BripaxkeHre ¢ TNEepeMEHHBIMU. 3HAUEHHE BBIPAXKEHUS C TEPEMEHHBIMHU.
[IpencraBiieHre 3aBUCUMOCTH MEXy BeTHUYNHAMH B BUE (POPMYIIBIL.

ToxnectBo. ToXKmecTBeHHBIE TNpeoOpa3oBaHUs aNTeOPANMYECKUX BBIPAKCHHIM.
Jloka3aTenbCTBO TOXKISCTB.

Onnounenbl. OHOYJIEH CTaHAApPTHOTO BU1a. CTENEeHb OHOYJICHA.

MHorousneHnbl. MHOTOUJIEH cTaHaapTHOTO BUAa. CteneHb MHorouwieHa. CioxeHue,
BBIYMTAHUE, YMHOXKEHUE U JieJieHue MHOTOWIeHOB. [IpeoOpa3zoBaHue 11€J10T0 BhIpaKeHUs
B MHOTOoWIeH. KopHu MHOTOUJICHA.

DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaIpaT CYMMbI M KBaJpaT Pa3HOCTH JIBYX
BBIpaXEHU, Ky0O CyMMBI U Ky0O pa3HOCTH JABYX BBIPAXXEHUM, PA3HOCTh KBAJPaTOB JABYX
BBIPAKEHUI, MPOU3BEJICHUE PA3HOCTU U CYMMBI JBYX BBIPAXEHU, CyMMa U Pa3HOCThb
KyOOB JIBYX BBIPA)KEHUH.

PaznoxxeHne MHOroujeHa Ha MHOXHUTEIH. BBIHECEHHE OOIIEro MHOMKHUTEIS 3a
CKOOKH. MeTo 1 TpyIIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ onHou mnepemeHHOM. Kopenp ypaBHeHus. CBOWCTBAa ypaBHEHUU
C OJHOW IEpEMEHHOW. PaBHOCHUIIBHOCTh YPaBHECHUHN. YPABHEHUE KAK MaTeMaTU4YECKas
MOJIEJIb PEATBHON CUTYAIIUU.

JIuHenHOe ypaBHEHUE C OTHOM ITEPEMEHHON. UUC10 KOPHEN JINHEHHOTO YPABHEHHUS.
Pemienne TEKCTOBBIX 3a71a4 C IMTOMOIIBIO JIMHENHBIX YpaBHEHUN. JINHEWHOE ypaBHEHHE,
coaeprKallee 3HaK MOLYJIS.
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VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk NMHEHHOTrO ypaBHEHHS C JABYMs
nepeMeHHbIMU. CHUCTEMBI IMHEWHBIX YPaBHEHUN ¢ IBYMs IIepeMeHHbIMH. [ 'paduueckuii
METOJ| PELICHHUS CUCTEMBI JIMHEMHBIX YPaBHEHUM C JIBYMsl NEPEMEHHBIMH. Perienue
CUCTEM JIMHEHHBIX YPAaBHEHMH C JBYMs II€PEMEHHBIMM METOJOM IOJCTAaHOBKH M
METOIOM clIokeHus. CucTteMa JIByX JIMHEHWHBIX YPAaBHEHHU C IByMs IEPEMEHHBIMH KaK
MOJIEIIb PEATBHON CUTYaIIUU.

DOyHKUMH

Koopaunara Touku Ha psimoid. YncnoBble MPOMEXYTKH. PaccTosiHue Mexay IByMsI
TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronbHast cuctemMa KoopauHaT. AoOcuucca W OpJMHaTa TOYKHM Ha
KOOpJIMHATHON TIockocTH. Ilpumepsl rpadukoB, 3agaHHBIX (QopMynamu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BelnyuMHaMmd. [loHsTHE (yHKUIUU.
@DyHKIUS KaK MaTeMaTHuecKas MOJelb peadbHoro mnpoiecca. O0nacTb onpeneneHus u
oOnacTh 3HaueHu QpyHkiuu. Criocoosl 3aaanus Gpyukuuu. ['paduk pynkiuu. [Tonstus
MakCUMymMa ¥ MHHUMYMa, BO3pacTaHMs M YOBIBaHHA Ha MPUMEPAX PpPEaJbHBIX
3aBUCUMOCTEM.

JIuneitnas ¢pynkuus, e€ ceorctra. ['padux nuueitnon pynkuuu. I'padux GpyHKImn
Yy = |X|. Kycouno-3anannsie GpyHKIHM.

8 KJIACC

Yucaa v BBIYUCICHUSA

KBagpatneie kopHH. ApudMeTHUECKHil KBaapaTHBIA KOPEHb M €ro CBOWCTBA.
[ToHATHE MppaMOHATBHOTO YKca. [[elicTBUS ¢ uppalMoHalbHbIMU ynciaaMu. CBOICTBa
JEUCTBUM C UPPALIMOHAIBHBIMY YnciaaMu. CpaBHEHNE HPPALMOHATIBHBIX YHCEIL.

[IpencraBiieHus: O pacCIIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXECTBA HATYPAJIbHBIX,
LEJbIX, palMOHAIbHBIX, JACHCTBUTENBHBIX uyHuced. CpaBHeHHE uyuncel. YHCIOBbIE
MIPOMEXKYTKH.

HeiictBus ¢ ocratkamu. OctaTku cTteneHeil. [IpuMeHeHne OCTaTKOB K PEIICHUIO
YPaBHEHHUM B LIEJIBIX YMCJIAX U TEKCTOBBIX 3a7a4.

Pazmepbl  OOBEKTOB  OKpYXKAIOIIETO  MHpa, JUIMTEIBHOCTH  ITPOIIECCOB B
oKkpyxaromieM mupe. CTaHIapTHBIA BUJ YUCTIA.

AJiredOpanyecKue BbIpaKeHUs

AnreOpandeckas apoOb. JlomycTuMble 3HAYCHHUS TIEPEMEHHBIX B JIPOOHO-
palMoOHaNbHBIX BhIpakeHHsIX. OCHOBHOE CBOMCTBO anredpandeckoit Apoou. Croxenue,
BBIYMTAHUE, YMHOXKCHHUE U JICJICHUE alireOpandeckux apoOeil. Boimenenue 1enoi yactu
anredpandecKou Ipoou.

PanimonanbHbie BbIpaxkeHUs. TOXIIECTBEHHbIE MPEOOPa30BaHUS PallMOHATIBHBIX
BBIPXKEHUM.
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JlomycTuMble  3HAYEHHUsS  NEPEMEHHBIX B BBIPAKEHUSAX,  COJEpKaIUX
apumeTnyeckue KBaJpaTHbIE KOpHU. TOXKIECTBEHHBIE MPEOOpPa30BaHUs BHIPAKCHUIH,
coJepKalux apupMeTuyecKrue KBaIpaTHbIe KOPHHU.

Crenenp c 1enslM mokKa3zareneM u e€ cBoiicTBa. IIpeoOpa3oBaHue BbIpaKeHUH,
COJIEpKAIlUX CTEIICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue. @opmyiia KOpHEW KBAaApaTHOro ypaBHeHus. Komnuectso
JNEWCTBUTEIBHBIX KOPHEHM KBaJApaTHOrO ypaBHEHWs. Teopema Buera. YpasHeHwus,
CBOAMMBIC K JIMHEMHBIM YPAaBHEHUSM WM K KBaJApPAaTHBIM ypaBHEeHHsAM. KBaxpatHoe
YpPaBHEHHE C ITapaMeTpoM. PemeHume TEKCTOBBIX 3aJady C IOMOLIBIO KBaJIpaTHBIX
YpaBHEHUM.

JpoOHo-palimoHanbHble ypaBHEHUs. Penienue 1poOHO-panioHaIbHbIX YpaBHEHU.
Pemenne TEKCTOBBIX 3aJad C IOMOLIbIO JIPOOHO-pAllMOHAJIBHBIX YpaBHEHUH.
I'padmueckas MHTEpIpETALUsl YPAaBHEHUH C IBYMs IEPEMEHHBIMU.

YucioBbie HepaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHon. CTporne m HeCTporue HepaBeHCTBA. CIOKEHHUE U
YMHOXXEHHE  YHCIOBBIX  HepaBeHCTB. OILICHMBAHME  3HAYECHUS  BBIPAKCHHS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pElIEHUH HEPABEHCTBA C OJHOM NEPEMEHHOM. MHOKECTBO pEIICHHN
HEpPABEHCTBA. PABHOCUIIbHBIE HEPABEHCTBA.

JInHEHOE HEpPAaBEHCTBO C OJHOM NEPEMEHHOM M MHOXECTBA €ro PEUICHUN.
Pemienne JMHENHBIX HEPABEHCTB C OAHOM mepeMeHHOW. CHUCTEMBI M COBOKYITHOCTH
JIMHENMHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. PemeHre TeKCTOBBIX 3a7ad C MOMOLIBIO
JIMHEVHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOM.

DOYyHKIUU

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHU (yHKuuu. CrocoObl 3amaHus
¢bynkuuid. I'paduk pynkuuu. Yrenue cBoilcTB QyHkuuu no e€ rpaduxy. ITpumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jlunetinas  Qyskuusa. DyHKIMUM, ONKHCHIBAIOIIME TNPSIMYI0O UM OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX TPadUKH.

k
Oynxmun y =ax?, y =x* +b,y =x% y=X|, Y= /¥ Y = _ 4 ux coiictsa. KycouHo-
X

3aJlaHHbIe (PYHKIINH.

9 KUIACC

Yuci1a v BbIYUCTICHUS
Kopens n-ii crenenu u ero cBoiictBa. CTENeHb C palMOHAIBHBIM [TOKA3aTENIEM U €€
CBOMCTBA.
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AsiredOpanyeckue BbIPasKeHMsI

ToxnaecTBeHHbIE TPe0Opa30BaHUs BBIPAKEHUM, CONEPKALIUX KOPEHb N-I CTENECHH.
ToxecTBEeHHbIE IPEOOPA30BaHUS BBIPAXKEHUI, COAEPKAIIUX CTEIEHb C PAMOHAIBHBIM
IIOKAa3aTeJEeM.

KBangpatueiit Tpéxwien. KopHu kBaapaTtHoro tpéxwieHna. Pasnoxenue KkBaIpaTHOro
TPEXWICHA HA JINHEUHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparaele ypaBHEeHMA. lIpuMmepsl NpHUMEHEHHWH METOJOB PaBHOCHUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl I[EPEMEHHOH, Trpapuueckoro MeToja IpU PEIICHUU
ypaBHEHUU 3-i U 4-i1 CTENEHEN.

Pemenne 1poOHO-pallMOHATIBHBIX YPAaBHEHUH.

Pemienne cucrteM ypaBHEHHMM C JBYMsI NEPEMEHHBIMU. PeleHne npocTenmmx
CUCTEM HEJINHEHHBIX YPaBHEHUH C JBYMsI TIepeMeHHbIMU. [ padnueckuii MeTo1 perieHus
CUCTEMBI HEJIMHEVMHBIX YPAaBHEHUH C IBYMs IepeMEHHbIMH. CrcTeMa ABYX HEJIMHENHBIX
YPAaBHEHUHU C ABYMS IIEPEMEHHBIMU KaK MOJEIIb PEAIbHOW CUTYallUH.

Uucnosele HepaBeHCTBA. PellleHMe IMHEHWHBIX HEPaBEHCTB. JloKa3aTeabCTBO
HEPaBEHCTB.

KBampaTHple HepaBeHCTBa ¢ OJHOM NEPEMEHHOW. PemeHne KBaagpaTHBIX
HEpaBEHCTB rpa)uyecKUM METOJIOM U METOJOM MHTEpBAIOB. MeTOo] MHTEPBAJIOB IS
palMOHAIIBHBIX HEPaBEHCTB. lIpocTeiiime HepaBeHCTBa ¢ TapaMETPOM.

Peienne TeKCTOBBIX 3a7a4 € IIOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naBymMs mnepeMeHHbIMH. PelleHne HEpaBeHCTBA C  JAByMs
nepeMeHHbIMU. CUCTEeMbl HEpaBEHCTB C JABYMs IEepeMeHHbIMU. ['paduueckuil meron
peLIeHNs CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKUMH

Oynkius. CoicTBa GyHKIUN: HYIW (YHKIHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA
GYyHKIIMM, TPOMEXYTKH BO3pacTaHus M yObIBaHUS (YHKIIMH, YETHbIE W HEUETHBIC
byHKIIMK, HanOOoJIbIIIee M HAUMEHbIIIee 3HaYeHUsT (DYHKIIUH.

KBagparnunas ¢pynkuusa u e€ coiictBa. Mcnosib3oBaHMEe CBOMCTB KBaJIpaTUYHOM
bynkuuu s pewmeHus 3aaad. Iloctpoenue rpaduka KBaapaTUYHOM (QYHKIUU.
[Tonoxenue rpaduka KBaApaTUYHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ KOd(PPUIIMEHTOB.
I'paduku Qpynkumii y =ax?, y = a(Xx — m)?> u y = a(x — m)? +n. [Toctpoenue rpaguxos
GyHKIHIA ¢ TTOMOIIBIO TPe0Opa3oBaHUM.

HpoOHo-nuuelinas ¢ynkiusa. VMccrnemoBanue (QyHKIUI.

Oynkmus Y = X" ¢ HaTypaabHBIM MTOKa3zatesaeM N u e€ rpaduk.

Yucsi0BbIE MOCIE10BATEIHHOCTH U NMPOTPeCCUH
[TonsiTue uymcioBOM  mocnenoBaTeNbHOCTH. KoHeyHble U OECKOHEYHBIE
MOCJIe0BATEILHOCTH. OrpaHudeHHas MOCJIE0BATEILHOCTb. MoOHOTOHHO
BO3pacTaroias (yObIBaromas) MOCJIEA0BATEIBLHOCTb. CnocoOb1 3aJIaHus
MOCJIETIOBATEILHOCTH: OMUCATEIBHBIN, TAOJUYHBIN, C TIOMOIIBIO (OPMYJIIBI N-TO WICHA,
PEKYPPEHTHBIM.
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Apudpmernueckas U reoMmerpuueckas —nporpeccud.  CBolicTBa  UJIEHOB
apudmernyeckoii W  reomeTpuyeckoi  mporpeccuit. DopMmynbl  N-To0  UYlIeHa
apu(MeTnyecKoil 1 reoMeTpuYecKoil mporpeccuii. @opMysbl CyMMBI EPBBIX N WICHOB
apu(MeTnyecKo U reOMeTpUUECKOl Mporpeccuil. 3ajayu Ha MPOLEHThI, OAHKOBCKHE
BKJIAJIbl, KDEIUTHI.

IIpeacraBnenre O CXOAMMOCTH  IIOCJIENOBATEIBHOCTH, O CYMMHPOBAaHUH
0ECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOTPECCHUH.

Meron mareMatnueckor uHAYKIMU. [Ipocreiimme npumepsl.

ITPEAMETHBIE PE3YJIbTATDBI

K xoHy 00yuenust B 7 kiacce 00y4yaromuics NOJYyYUT CIEIYIONINE PEAMETHBIE
pE3yJIbTaTHhI:

Yucia u BbIYUCICHUSA

PanmmonanbHbie yncna.

IlepexoauTe OT oOAHOW (HOPMBI 3aMKMCH YUCEA K Jpyrod (mpeodOpa3oBbIBATH
JNECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

Hcnonp30BaTh MOHATHSI MHOXKECTBA HATYPaIbHBIX YUCEN, MHOYKECTBA LIEIIbIX YUCEN,
MHOJKECTBA PAIIMOHAIBHBIX YMCENl MPU PEIICHUM 3a]a4, TPOBEICHUU PACCYXKICHUN U
JI0KA3aTeIbCTB.

[TorumaTh U OOBACHATH CMBICT MO3UIIMOHHOMN 3aIMMCH HATYPAJIBHOTO YHCIIA.

CpaBHUBATH U YNIOPSAIOYUBATH PALIUOHAIIBHBIC YUCIIA.

BrInonHsTh, coueras yCTHbIE M TUCEMEHHBIE TPUEMBI, apudMEeTHUECKUE ACHCTBUS
C palMOHAJbHBIMM YHCJIAMH, HCIOJIb30BaTh CBOWCTBA YMCEN W TpaBuia JCUCTBHM,
MPUEMBI PalliOHATBLHBIX BRIYUCIICHUI.

BhINONHATH IEWCTBUS CO CTETIEHSIMHU C HATYpaJIbHBIMH ITOKA3aTESIMU.

HaxoauTh 3HaueHUs YUCITOBBIX BBIPAXKEHUH, COAEPKAIINX PALlMOHAIIbHBIC YUCTIA U
CTETNICHU C HaTYpaJbHBIM IMOKa3aTeJIeM, IPUMEHITh Pa3HOOOPa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCJICHUS, COCTAaBJSAITh W OIICHUBATh YHWCIOBBIE BBIPAKECHUS TMPU PEIICHUU
MPaKTUYECKUX 3a/1a4 U 3a/1a4 U3 APYTUX yU4eOHBIX MPEIMETOB.

OKpyIJisITh 4MClia C 33JaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKOU
CUTYaIlMH, BBIMOJHATh TPUKUJKY U OIICHKY PE3yJIbTaTa BRIUUCICHUH, OIIEHKY 3HAUCHUN
YUCIIOBBIX BBIPAKEHHI, B TOM YHCIIE NIPU PEIICHUN MPAKTUYECKHUX 3a7ay.

Pemats TexcToBBIC 3a1auM apUPMETUUECKUM CIIOCOOOM, MCIOJIb30BaTh TaOJUIIbI,
CXEMBI, YEPTEKHU, IPYTUE CPEIICTBA MPEICTABICHUS JAHHBIX MPU PEIICHUU 3a7a4.

Pemats npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOIIIEHUEM BEJIMYHH,
MPONOPLUHUOHAIBHOCTBIO ~ BEJIMYMH, MPOLUEHTAMH, HHTEPHPETUPOBATh PE3YJIbTAThI
peueHns 3a1a4 ¢ y4ETOM OTPAHUYECHUN, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00OBEKTOB.

J1enmmMOoCTb.
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Jloka3pIBaTh U MMPUMEHSTH ITPU PEIICHUH 3a/1a4 NMPU3HAKY JSIMMOCTH Ha 2, 4, 8, 5,
3,6,9,10, 11, npu3Haku 1ETUMOCTH CYMMBI U IPOU3BEICHUS 1IEIBIX YHUCEIL.

PackmanpiBaTh Ha MHOKHTEIIH HATypaIbHbIC YHCIIA.

CBOOOMHO OTEpUPOBATH MOHATHUSAMU: YETHOE YHCIIO, HEYETHOE YHCIIO, B3AUMHO
MPOCTHIE YHCTIA.

Haxonuth HanGopmnii 00U JeMUTENh 1 HauMEHbIIee 001ee KpaTHOE YHUCeT U
WCITOJIB30BATh UX NP PEIICHUH 3a/1a4, MPUMEHITh aroput™ EBKima.

OrnepupoBaTh MOHATHEM OCTaTKa MO MOIYJIIO, IPUMEHSITh CBOMCTBA CpaBHEHUU
10 MOJTYJIIO.

AsredOpanyeckue BbIPasKeHHsI

BrIpaxeHus ¢ nepeMEeHHbIMU.

Hcnonp30BaTh anredpanyecKkyr0 TEPMUHOJIOTUIO M CHUMBOJHUKY, NMPUMEHSTH €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxomute 3HaueHHs OyKBEHHBIX BBIPOKEHHUW TIpU 33JaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

Hcnonb30BaTh NOHATHE TOXKIECTBA, BBIIIOIHATH TOXK/IECTBEHHBIE IPEOOPA30BAHMS
BBIPAKEHUI, JOKA3bIBATh TOXK/IECTBA.

MHOTrO4JICHBI.

BoInonHAT mpeoOpa3oBaHUsl LENOr0 BBIPAKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJI00HBIX CJIAraeMbIX, PACKPBITHEM CKOOOK.

BbInonHATh AeiCTBUA (CIOKEHHE, BBIUUTAHUE, YMHOKEHHUE) C OJHOWICHAMH U C
MHOTOYJICHAMH, MPUMEHATh (POPMYJbl COKpAIIEHHOTO YMHOXEHHUS (KBaapar M KyO
CYMMBI, KBaJIpaT U Ky0 pa3HOCTH, pa3HOCTh KBaJPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YUCIIE JUIsl YIIPOILLIECHUS BBIYUCICHUM.

OcCymecTBIATh pa3a0KeHNE MHOTOWICHOB HA MHOYKUTEIN C IOMOILBIO BBIHECEHUS
32 CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKM CJIAra€MbIX, MPUMEHSS (HOPMYJIbI
COKPAILEHHOIO YMHOKEHHUS.

[IpumeHnsaTh mpeoOpa3oBaHUs MHOTOYIEHOB [JISl PELIEHUs Pa3IM4YHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

Hcnonwp30oBaTh  CBOMCTBA  CTENEHEM €  HATypalbHBIMU  ITOKAa3aTEJISIMU
JUISL Ipe00pa30BaHUs BEIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS ¢ OAHOM IEPEMEHHOM, TPUMEHSIS PABUJIA IIEPEX01a
OT MCXOOHOIO YpPAaBHEHUS K PABHOCWIBHOMY eMy. [IpoBepsTh, ABISETCS A YHUCIO
KOPHEM ypaBHEHHUSI.

[TonGupaTk npuMepHI TIAP YUCEI, SBJISIOUTUXCS PEIICHUEM JTMHEHHOTO YPaBHEHHUSI C
JIBYMSI TIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW TIJIOCKOCTH TpauK JIMHEHMHOTO ypaBHEHHUS C JBYMS
MePEMEHHBIMH, MOJIb3YSICh TPaPUKOM, MPUBOAUTH IPUMEPHI PEIICHUS] YPABHEHUS.

Pemate cucTteMbl ABYX JIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMH, B TOM YHUCIIE
rpau4ecKH.
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CocTaBisATh U pemarh JUHEWHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUUN
[0 YCJOBHUIO 3a/laud, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1ayu
MOJIyYeHHBIH pe3yNbTart.

DyHKUMH

Koopaunate! u rpaduku.

N300paxxaTh Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, MHTEpBaJbl, 3alHCHIBATH YUCIOBBIE IMPOMEXKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

QyHKIUN.

CrpouTtb rpaduKu TUHEHHBIX (YHKIIHH.

OnucelBaTh ¢ TOMOIIBIO (PYHKIIMM W3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMUYMHAMU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHre (yHKIHMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumars rpaduueckuii crnoco® MpeAcTaBiIeHUS W aHaiau3a uHGOpMaluH,
U3BJIEKaTh U UHTEPHPETUPOBATh MH(MOpMAIMIO U3 rpaUKOB peajbHbIX MPOLECCOB U
3aBUCUMOCTEMN.

Hcnonb3oBath cBOMCTBa (DYHKIIMI JJI aHATIM3a TPa(UKOB PEaTbHBIX 3aBUCUMOCTEN
(Hynu QyHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMHU, IPOMEKYTKH BO3paCTaHUS
U yObIBaHUA (PYHKIIMHM, HAMOOJIbIlIEe U HAUMEHbIIIeE 3HAUYCHUS (PYHKIINH).

Hcnonb3oBaTh rpauku s MCCIAEAOBAHMS NPOLECCOB W 3aBUCUMOCTEH, IIPU
pellleHny 3a7a4 U3 APYyTrux Y4eOHbIX IPEIMETOB U PEaIbHOM KU3HU.

K xoniy o0yuyenus B 8 kiaacce oOy4aronuiics MOJIyduT CIAEAYIOLUIUE MTPEIMETHBIE
pE3yIbTaThI:

Yucsa 1 BbIYUCIICHUSA

HppaunoHanbHbIe Ynca.

[ToHnMaTh U UCHOJB30BATH MPEACTABICHUS O PACIIMPEHUMN YUCIOBBIX MHOKECTB.

CBOOOMHO oOMEpUPOBATh MOHSTHSIMHU: KBAJPATHBIA KOpPEHb, apu(METUUECKHI
KBaJIpaTHbI KOPEHb, HMPPALMOHATIBHOE YHCJO, HAXOJWUTh, OIICHHWBATh KBAJAPATHBIE
KOpPHH, HUCHOJIb3YS TPH HEOOXOIUMOCTH KaJbKYJSTOP, BBINOIHATH MPeoOpa3oBaHUS
BBIPAKECHUM, COJCPIKAINX KBAAPATHBIE KOPHH, UCIIOIB3YsI CBOMCTBA KOPHEW.

Hcnonb30BaTh HavalIbHBIE MPEACTABICHUS O MHOKECTBE JCUCTBUTEIBHBIX UYUCEIN
JUIS. CpPABHEHUS, OKPYIVICHUSI U BBIUYUCICHHUM, W300pakaTh JEHCTBUTEIBHBIC 4YHCIA
TOYKaMH Ha KOOPAUHATHOM IIPSMOM.

Ncnonb3oBaTh 3amucu OOJBIIUX U MaJIbIX YHUCEI C TTIOMOIIIBIO IECATUYHBIX ApoOei
u crenenet uncna 10, 3anuchiBaTh U OKPYIJISATh YUCIOBBIC 3HAYEHHUS PEaTbHBIX BEJIMUUH
C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmMMOoCTb.
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CB00OOIHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYII0, NMPUMEHSTH CBOMCTBA
CpPaBHECHHMI IO MOAYJI0, HAXOAUTh OCTAaTKH CYMMBbI M TPOHU3BEACHHUSA IO JIAHHOMY
MOYJIIO.

AsredOpanyeckue BbIPasKeHHsI

JpoOHO-palinoHalIbHbIE BBHIPAKEHUSI.

Haxomute nmomycTuMble 3HA4Y€HHs] TMEPEMEHHBIX B JPOOHO-PAIlMOHATBHBIX
BBIPKEHUSX.

[IpuMeHsTH OCHOBHOE CBOMCTBO pallMOHAILHOM APOOH.

BhINIONIHATE  TIpUBEACHUE anredpandeckux Jpobded K oOIlieMy 3HaMEeHaTelo,
CJIOKEHUE, YMHOXKEHUE, JIeJIEHHE anreOpandyeckux IpoOei.

BhINOMHATE TOXKIECTBEHHBIE TPEOOPAa30BaHUSI PALIMOHATBHBIX BHIPAKEHHH.

[IpumensaTs TpeoOpa3oBaHMs BBIPAXKEHUN JJI1  PEIICHUS pa3iM4YHbIX 3ajad
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKA3aTeIeM, BBIMOJIHATh IPeoOpa3zoBaHus
BBIPQXEHUM, COIEpPKALUX CTENIEHH C LEIbIM ITOKa3aTEJIEM.

WppanmoHanbHble BBIPAKEHHUSL.

HaxomuTs nomycTuMmble 3HAY€HHWs TMEPEMEHHBIX B BBIPAKEHUSIX, COAEPIKAIINX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoinonHaTe peoOpa3zoBaHus UppalOHAIbHBIX BBIPAKEHUHN, UCIIONb3Ysl CBOMCTBA
KOpHEM.

YpaBHeHUs U HEPABEHCTBA

Pewrars kBaspaTHbIEC YpaBHEHMUS.

Pewate poOHO-paliMoHaIbHbIE YPABHEHUS.

Pemars nuHelHBIE ypaBHEHHS C MTApaMETPAMM, HECIIOKHBIE CHCTEMBI JIMHEWMHBIX
YPaBHEHMH C IapamMeTpaMu.

[IpoBoguTh HCCNEnOBaHUS YPAaBHEHWHM WM CUCTEM YpPAaBHEHHW, B TOM YHCIIE C
npUMEHEHUEM TpaduuecKuX MpeacTaBieHnuid (yCTaHaBINBaTh, UMEET JIM YpaBHEHUE WU
CUCTEMA YPAaBHEHMI pELIEHUs], €CIIM UMEET, TO CKOJIKO, U TTPOYEe).

[lepexoauTh OT CIIOBECHOM (POPMYIMPOBKH 33/1a4M K €€ anreOpandeckoil MoAenu ¢
ITIOMOIIBI0 COCTABJICHHSI YPAaBHEHUS WJIM CHCTEMBbI YPaBHEHWM, MUHTEPIPETHPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MOJIYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CPABHEHUs, OLEHKH, PENIaTh
JIMHENHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOM M WX CUCTEMBI, J1aBaTh I'padHUuecKylo
WJUTFOCTPALAI0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIUU

[TorumaTe W WUCMONB30BaTh (YHKIUOHAIBHBIE TOHATHS H SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), OINPEACNATh 3HaueHHWE (YHKIUU 10 3HAYCHHIO
apryMeHTa, ONpeeNATh CBOMCTBA (PYHKITNH 10 €€ TpaduKy.

Crpouts rpaduku QyEKmii vy = x2,yv = x3,y = Jx,y = £ Yy = |x|, onuchIBaTH
CBOMCTBA YHCIIOBOM (DYHKITUU 110 €€ rpaduKy. ¥
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K koH1y 00yueHust B 9 kiacce o0y4arouuics NoayduT CIEIyIONINe PEAMETHbIC
pE3yJIbTaThI:

Yuciia 1 BbIYUCICHUSA

CBOOOIHO  oOmepupoBaTh  MOHATUSMHU: KOpPEHb N-ii  CTENEeHW, CTENeHb
C PpAalUOHAJIBHBIM IIOKA3aTEleM, HAaxXxOAUTb KOpPEHb N-U CTENEHHU, CTEIEHb C
parroHaIbHBIM TOKA3aTeIeM, UCIIONB3YS MPU HEOOXOIUMOCTH KAIbKYJISITOP, MIPUMEHSTh
CBOMCTBA KOPHA N-1 CTENIEHHU, CTEIEHU C PAllMOHAJIBHBIM II0KA3aTeJIEM.

Hcnonb30BaTh MOHATHE MHOKECTBA ACHCTBUTEIIBHBIX YUCEN IIPU PELICHUU 3a/1ad,
IIPOBEIACHUN PACCYKICHUN U IOKA3aTEIbCTB.

CpaBHHMBaTh M  YNOPSAOYMBATH  JCHCTBUTEIBHBIE  YHCIA,  OKPYIJIATH
JNEUCTBUTEIBHBIC YHUCIA, BBIIOJHATH INPUKUAKY pe3yJbTara BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAYKCHUM.

AJiredpanyecKue BbIPaKeHUS

CB00OOJIHO OMEpUPOBATH MOHSITUEM KBAJIPATHOTO TPEXUJIEHA, HAXOAUTh KOPHHU
KBAIPaTHOT'O TPEXUJICHA.

PackiiaapiBaTh KBaJIpaTHBIN TPEXUJICH HA JIMHEUHBIE MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHelHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOJSIIMECA K HUM,
JTpOOHO-palMOHATIbLHbBIEC YPaBHEHUS.

Perars HeCII0KHBIE KBaIpAaTHBIEC YPABHEHUS C [1APAMETPOM.

Pemrars nuHENHBIE HEPABEHCTBA, KBAIPATHBIE HEPABEHCTBA, UCIIOJIb30BATh METO
WHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YHMCJIOBOM MpPSMOM, 3aluChIBAThH
peleHne ¢ MOMOIIBI0 CUMBOJIOB.

Pewars cucTeMbl IBYX JIMHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMUA U CUCTEMBI
JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHUE HE SIBIISCTCS JINHEMHBIM.

PemaTp HeClI0)KHBIE CUCTEMBI HEJIMHENHBIX YPABHEHHM C mapamMeTpoM. [IpumMensTs

METOJbl PABHOCHIIBHBIX IPEOOpa30BaHUN, 3aMEHbl IEPEMEHHOMH,
rpaduyecKoro MeTo/1a Mpy peuieHNH ypaBHEHUH 3-1 U 4-i1 cTEeNeHei.

Pemrare cucremsl JIMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELLIEHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
MPSIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemars ypaBHeHUs, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAHUYCHUSIMU,
HanpuMmep, B LIENbIX YNACIIAX.

[IpoBoauTe uCCHENOBaHUSA YPABHEHUNM W CUCTEM YPaBHEHUN, B TOM YHCIIE C
pUMeHEHUEM TpadUuecKuX MpeIcTaBlIeHui (YyCTaHABINBATh, UMEET JIM YPaBHEHUE WITH
CUCTEMa YPAaBHEHMI pelIeHUs], €CJIM UMEET, TO CKOJIbKO, U TIPOYEE).

PemaTh TeKCTOBBIE 33a/lauu anredOpanvyeckuM CrocoOOM C TOMOIIBIO COCTABICHUS
YPaBHEHUI, HEPABEHCTB, NX CUCTEM.

Hcnonp30BaTh ypaBHEHWs, HEPABEHCTBA M HMX CHUCTEMbI JUII COCTaBIICHUS
MAaTEMATUYECKOM  MOJENM  pealbHOM CUTyallud WJIM [OPUKIAAHOM  3aJauH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIE PE3YJIbTATHI B 3aJaHHOM KOHTEKCTE.
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YucJioBbIe MOC/I€10BATEIbHOCTH H IPOrpeccuu

CB00O/HO OMEpPHPOBATH MOHATHSIMU: 3aBUCHUMOCTb, QYHKIUS, rpaduK QYyHKIUH,
npsiMasi MPOMOPIHMOHANBHOCTD, JIMHEHHAs (QYHKIHM, oOpaTHas MPOMOPIHUOHATBLHOCTD,
napabosa, runepbosa, KycouHo-3agaHHast QyHKITHS.

HccnenoBats ¢yHkImMio mo e€ rpaduky, yCTaHAaBIMBAaTh CBOWMCTBA (YHKIIWIL:
o0JIacTh  OTpejAesieHHus, MHOXXECTBO 3HAUEeHWH, HYIHM (QYHKIUHU, T[POMEKYTKU
3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH BO3pAacTaHUS U yOBIBaHUS, YETHOCTh U HEUETHOCTD,
HaunOoJIbIIee U HAUMEHbIIIEE 3HAUYSHHSI, ACUMIITOTBHI.

Pacrio3naBaTe KBaapaTMyHyl0 QYHKIUIO 10 (Qopmyse, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

OnpenensaTh nonoxkeHue rpaduka KBaJpaTUyHON (YHKIMU B 3aBUCUMOCTH OT €&
K02 PUITUEHTOB.

Crpoutp rpaduk KBagpaTHUHOW (PYHKIUH, ONMHCHIBATH CBOMCTBA KBAJPAaTUYHOM
byHkuuu 1o e€ rpaduky.

Hcnonbs30BaTh CBOMCTBA KBAIPAaTUYHON (DYHKIMHU AJI PEIICHUS 33]1a4.

Ha mpumepe kBagpatndaoit pyHkuu ctpouth rpaduk gynkmun y =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpazoBanuii rpaduka pynkuuu y=f(x).

WnmocTpupoBaTh ¢ TOMOIMIBIO TpadrKa peanbHYI0 3aBUCUMOCTH WJIH MPOIIECC IO
UX XapaKTEPUCTHKAM.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpPeccuu

CB0OOOJHO omepupoBaTh MOHATHAMH: MOCIEI0BATEIBHOCTh, apupMeTHUecKas U
reOMeTpUYECKas MPOrpeccuu.

3aiaBath MOCIEA0BATEILHOCTH PA3HBIMU CIIOCOOAMU: OMUCATEIIbHBIM, TAOJUYHBIM,
C IOMOUIBIO (POPMYJITBI N-TO YiI€HA, PEKYPPEHTHBIM.

BBINONHATE BRIUMCIEHUS C UCTIONB30BaHUEM (DOpMYJT N-T0 WieHa apupMeTHIECKOn
Y TEOMETPUYECKON ITPOTPECCHI, CYMMBI ITEPBBIX N YIICHOB.

N300paxaTh 4ieHbl MOCIEA0BATEIBHOCTH TOUKAMU Ha KOOPAWHATHOMN IJIOCKOCTH.

Pewate 3a7aun, CBSI3aHHBIE C YHUCIOBBIMH MOCJIEIOBATEILHOCTSIMU, B TOM YHCIIE
3aJlayy U3 peasIbHOM KU3HU (C UCTIOIb30BaHUEM KaJbKYISATOPA, HU(PPOBBIX TEXHOJIOTHI).

PacriozHaBaTh ¥ OpPUBOAUTH  NPUMEPbl  KOHEYHBIX U OECKOHEYHBIX
NOCJIEIOBATENBHOCTEN, OrpaHUYECHHBIX MOCJIEOBATEIBHOCTEN, MOHOTOHHO
BO3pacTaromuX (yOBIBAIOIINX ) MTOCIIEI0BATEILHOCTEH.

NMeTh mpeacTaBieHHE O CXOJUMOCTH TOCIEAOBATEIbHOCTH, YMETh HAXOAMTh
CyMMY OECKOHEYHO yOBIBAIOIIEH reOMEeTPUUECKOM MPOTrPECCUH.

[IpuMeHATh METO1 MaTEMAaTUYECKON MHAYKIIMH [TPU PELIEHUH 3a1a4.
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TEMATHYECKOE INTAHUPOBAHUME

pabouas mporpamMma | Maremartuka. 7—9 kiaccel (YrryOJEHHBIH YPOBCHB)

7 KIIACC
Ha3zBanue pa3znena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHoBHOE coziep>KaHue
(TemnI) Kypca 4acoB oOy4Jaronuxcs
Ywciia v BEIYUCIICHUS: 11 PanmonanpHbIC YnCA. CucremMaTu3upoBaTh U 00OTAIATh 3HAHUS

paryioHaJIbHBIC YHCIIa
(moBTOpEHUE)

CpaBHeHue, ynopsiiounBaHue

U apupMeTHYeCKue AeHCTBUA

C palMOHAIBLHBIMU YUCJIaMHU.
YucnoBas npsimas, MOAYJIb YHUCIIA.
[IporeHTHl, 3aMHCh IPOIIEHTOB

B BHJIC IpOOH U ApOOH B BHUJIC
MpoIEHTOB. Tpy OCHOBHBIE 3a/1a4
Ha TIPOLICHTHI.

Perrenne TekcTOBBIX 3a7a4
apu(PpMETHIECKUM CTIOCOOOM.
Pemenue 3amau U3 peanpHOU
MPaKTUKHU HA YacTH, 1poou,
MIPOIICHTHI, MPUMCHCHHE
OTHOULIEHUW Y TPOTIOPIIUI

NP pelieHuu 3aaa4. PeaibHbie
3aBUCUMOCTH; pEIICHUE 3a71a4

Ha JIBIDKEHUE, pa0doTy, TOKYIIKH,
HaJIOTH

00 OOBIKHOBEHHBIX U IECATUYHBIX APOOSX.
CpaBHUBATH U YIIOPSAI0YMBATH JIPOOH,
npeoOpa3oBbIBas MPU HEOOXOIUMOCTH
JeCATUYHBIC poOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JICCITHUHEIC,

B YaCTHOCTH, B OCCKOHEUHYIO JECATHIHYIO
JIPOOK.

[IpuMeHsATh pa3HOOOpPa3HBIC CIIOCOOBI U
MPUEMBI BEIYUCIICHUS 3HAYECHUH APOOHBIX
BBIpaXKEHUH, COJIepKaITuX 0OBIKHOBEHHBIE
U JIECATUYHBIC APOOU: 3aMEHSITh

MIPU HEOOXOIUMOCTH JECATUUHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECATUIHOM, TPUBOJANTH BBIPAKECHUE

K (hopme, Hanbosee yaoOHOM

JIJIS1 BBIYUCJICHUM, TTPE0Opa30BhIBATH
JTpOOHBIE BEIPAKECHUS HA YMHOKCHHE U
JIeJICHEe JEeCATHIHBIX Apo0eit

K JEUCTBUIM C 1IEJIBIMH YHCIIAMU.
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PemaTe 3a/1aun Ha 4acTH, IPOLIEHTHI,
MPOTIOPIINH, HA HAXOXKJIEHUE APOOH
(mpo1ieHTa) OT BEJIMYUHBI U BETMUUHBI
o e€ poOu (TIPOIIEHTY ), IPOOH
(mporeHTa), KOTOPBIM COCTABIISIET O/THA
BEJINYMHA OT Apyrou. [Ipusoauts,
pa30upath, OLIEHUBATh Pa3JINYHbIE
peIleHus, 3aIICH PEIICHUI TEKCTOBBIX
3a1a4.

Hcnonb30BaTh TabIMILIBL, CXEMBI, YEPTEKH,
JpyTrHe CpeACTBa NPEACTABICHUS JaHHBIX
IIPU PEIICHUH 3aa4u.

Pacnio3HaBaTh 1 OOBSCHATH, ONUPASICh

Ha OTpeeICHHsI, IPSMO
MIPOTIOPITMOHANILHBIE U O0OPaTHO
IPONOPLUOHATIEHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; TPUBOJUTH PUMEPHI ITUX
3aBHCHUMOCTEH U3 peasbHOr0 MUpa,

U3 JPYTUx y4eOHbIX IPEIMETOB.

Permath mpakTHKO-OpUEHTHPOBAHHBIC
3aJlauu, Ha MPUMEHEHHE JIPOOeH,
MIPOIICHTOB, MIPSAMOI 1 0OpaTHON
[IPOIIOPLUOHAIBHOCTEN, IPOIIOPLIUIA

OyHKIMN: KOOPAUHATHI U
rpaduku. yHKIIUN

17

KoopannaTra TOUKM Ha PSIMOM.
YucnoBble MPOMEKYTKH.

N300paxarh Ha KOOPAMHATHOMN MIPSIMOI
TOYKH, COOTBETCTBYIOLIME 33/ IaHHBIM
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PaccrosiHne Mex 1y AByMs TOUKaMU
KOOPANHATHOM IIPSMOM.
[IpssMoyrosbHAs cucTeMa
KoopauHat. AGcuucca 1 opJHaTa
TOYKH Ha KOOPAUHATHOU
iockocTH. [Ipumeps! rpadukos,
3aJIaHHBIX (POPMYIIAMH.

UreHue rpadukoB peaabHbIX
3aBUCUMOCTEMN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH
Mexay BennuuHaMmu. [lonstue
¢bysHkun. OyHKIUSA KakK
MaTeMaTU4YecKasi MOJENb
peasibHOTO Tporiecca. O61acTh
ompeiesIeHHs U 00J1aCTh 3HAYCHUM
dbynkiuu. CnocoOsl 3aaHus

bynkuuu. ['padux byHKIMMT

KOOpJIMHATaM, JIy4u, OTPE3KH, UHTEPBAJIbI,
3aMKChIBaTh UX HA AIreOpandeckom

S3BIKE.

OTmeuath B KOOPAMHATHOM MIIOCKOCTH
TOYKHU T10 33JJaHHBIM KOOPJIMHATAM; CTPOUTH
rpaduKy HECIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX POPMYJIaMH, B TOM YHCTIE

C TIOMOIIBI0 U(PPOBBIX TAOOPATOPHUIA.
[TpumeHsTh, U3y4aTh MPEUMYIIECTBA,
MHTEPHPETUPOBATH IpapruecKuii cnocoo
IpeJICTaBICHUS U aHAJIM3a pa3HOO0pa3HOU
YKU3HEHHOW MH(OpManuu.

OcBauBaTh MOHATHE PYHKIIMH, OBJIAI€BAThH
(GyHKIIMOHATBFHOW TEPMUHOJIOTHEH.
Haxoaute o0nacTh onpeneneHus 1 00JacThb
3HauYCHUN (DYHKIIHH.

Hcnonb30BaTh pa3auyHbIe CIIOCOObI 331aHUS
byHKIMY.

Hcnonb30BaTh cBOKWCTBA QyHKIUN

JUTSL aHaITM3a TpaduKOB peaTbHbIX
3aBUCUMOCTEN (HyJHM QYHKIUH,
MPOMEXKYTKH 3HAKOMIOCTOSTHCTBA (DyHKIUH,
MIPOMEXKYTKH BO3PACTAHUS U yOBIBAHUS
byHKIIMH, HanOOJIbIIIee U HAUMEHBIIIEEe
3HAYEHUS (PYHKIIIM)
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Anrebpanueckue 7 BripaxxeHue ¢ nepeMeHHbIMU. OBnazaeTs ajiredpanyeckon
BBIPAKECHUS: BBIPAKCHUSA 3Ha4YeHUE BhIPAKEHUS TEPMHUHOJIOTHEN U CUMBOJIUKOM,
C IIEPEMEHHBIMU ¢ nepemeHHbIMU. [IpencraBnenue IIPUMEHSTH €€ B IPOLIECCE OCBOCHUS
3aBUCHUMOCTH MEXIy BETMUYNHAMHU y4eOHOro MarepHana.
B BUjie (hopMyJibl. Beraucnenus Haxonuts 3Ha4eHUs BBIpa)KCHUIN
no gopmynam C IEPEMEHHBIMU PHU 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX; BBITIOJHATH BEIYMCIICHUS
o hopmysiam, JOMYCTUMBIE 3HAUCHHUSI
IIEPEMEHHBIX
YpaBHEHUS U CUCTEMBI 10 YpaBHEHUE C OHOMN IEPEMEHHOM. PemaTe nuHelHOE ypaBHEHUE C OJTHOU

YPaBHEHHUI: JIMHECUHBIC
YpaBHEHUS

Kopens ypaBHeHus. CBoiicTBa
YPaBHEHUM C OJTHOW MEPEMEHHOM.
PaBHOCUIIBHOCTD YpaBHEHHU.
YpaBHEHUE KaK MaTeMaTH4eCKast
MOJIEJIb PEAUTBHOW CUTYaIIUH.
JIuHelHoe ypaBHEHUE C OJTHOU
nepemMeHHon. Yucio kopHen
JMHEWHOTO ypaBHEHUs. Pemenue
TEKCTOBBIX 33]1a4 C MOMOIIbIO
JIMHEWHBIX ypaBHEHUN. JIuHenHoe
YpaBHEHHE, COJIEpHKALIEE 3HAK
MOJYJIA

IIEPEMEHHOMN, MPUMEHSIS ITPABUIIA
IIEPEX0/1a OT UCXOJAHOTO YPaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOro
Buna. [IposepArs, sBuseTcs m
KOHKPETHOE YHCIIO KOPHEM
YpaBHEHUS.

OnpenensTe YUCI0 KOPHEN TUHEMHOTO
YPaBHEHUSL.

Pewars 1nHENHOE ypaBHEHMUE,
cozieprKalliee 3HaK MOJyJIS.
CocTaBisTh U pelIaTh ypaBHEHUE

I10 YCJIOBHIO 3a]1a41, HHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H
ITOJIyYEHHBIA PE3yJIbTaT
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Yucna v BEIYUCIICHUA:
CTEIEHb C HATyPaJIbHBIM
[IOKa3aTeleM

CreneHb ¢ HaTypajJbHBIM
MoKa3aTejieM U €€ CBOMCTRBA.
3amnmnch Ynucia B JECATUIHON
MO3UIIMOHHON CUCTEME CUMCIICHHUS

[TpuBOIUTH YNCIIOBBIC i OYKBEHHBIC
IPUMEPBI CTEIICHH ¢ HATypalbHBIM
IIOKa3aTelIeEM, OOBIACHSS 3HAUCHUS
OCHOBAHUS CTENEHH U ITOKA3aTENS
CTEIIEHU, HAXOAUTh 3HAYEHUS CTEIICHEN

Buza al (a — r0boe panuoHaIbHOE
YHUCJI0, N — HATypaJIbHOE YHCJIO).
[TonnMaTth cMbICH 3aMKCH OOJIBLINX YHCEN
C IOMOUIBIO JIECATUYHBIX APOOEil 1
crerneHer uncia 10, npuMeHsaTs ux

B PEAIBHBIX CUTYALHSIX

Anrebpanueckue
BBIPKCHHSI: MHOTOWICHBI

23

Onnounensl. OgHOYJICH
cTaHaapTHOTO Bua. CTENEHb
oJHOWICHAa. MHOTOWICHBEI.
MHorouJjieH CTaHIapTHOTO BUJIA.
Crenenps MHOrowieHa. CnoxeHue,
BBIUUTAHUE, YMHOXKEHHUE U JICJICHUE
MHorousieHoB. [IpeoGpa3zoBanue
11€JIOT0 BBIPAKEHHSI B MHOTOUJICH.
Kopnau MHOTrOUNEHA.

ToxnecTtBo. ToXIECTBEHHBIE
npeoOpa3zoBaHusl aNreOpandecKux
BBIpAKEHUU. [[0Ka3aTenbCTBO
TOXJIECTB

OBnazaeTs aireOpanyeckon
TEPMUHOJIOTUEN U CUMBOJIUKOU,
IIPUMEHATH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Marepuana.

[IpuBOIUTH OAHOUJIEH K MHOTOUJICH
K CTaHAapTHOMY BUJY.

OnpenensiTe CTENEHU OJTHOWICHA U
MHOT'OYJICHA.

BbINOMHATS yMHOKEHUE OJJHOUIICHA
Ha MHOTOYJIEH.

BrINONMHATH CllOXKEeHUEe, BHIYUTAHUE,
YMHOXEHHUE U JIeJICHNE MHOTOWICHOB.
HaxoauTh KOpHU MHOTOWICHA.
@opMyIMpOBaTh ONPEIEICHUE
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TOKJECTBEHHO PABHBIX BBIPAYKEHUI.
Hcnonp30Bath npasuiia

JUISL TOKA3aTeNbCTBA TOXIECTB.
BEBINOTHATE TOXK/IECTBEHHBIE
peoOpa30BaHus LEIOr0 BIPAKEHMUS

B MHOTOWIEH MTPUBEACHUEM MOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.
OcCy1IecTBIIATH Pa3I0KEHUE MHOTOUICHOB
Ha MHOYKUTEJIN IIyT€M BbIHECEHUS

3a CKOOKH OOIIEr0 MHOKUTEISL, METOJOM
TPYIITUPOBKH.

[IpumensaTh npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEILIEHUS pa3IMYHbIX
3a]1a4 U3 MaTeMaTUKH, CMEKHBIX
IPEIMETOB, U3 PEATbHON MPAKTUKH.
3HAKOMHTBHCS C UICTOPHEH pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIpKEHHUS: OPMYITBI
COKPAILIEHHOI'O YMHOXECHUS

14

DopMyIIbl COKPAILIEHHOTO
YMHOKEHUS: KBaIApaT CYMMBbI U
KBaJIpaT pa3HOCTH JIBYX
BBIPAKEHUM, KBAIPAT CYMMBI
HECKOJIbKUX BBIpaKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAKECHUH, PA3HOCTh KBaIPATOB
JIBYX BBIPQ)KEHUH, IPOU3BEICHHUE

OBnazeTs anredpandecKon
TEPMUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOTO MaTepuana.

BBINOMHATH TOXKIECTBEHHBIE
peoOpa3oBaHUsI 1IEJIOTO BHIPAKEHUS

B MHOTOYJICH MPUBEICHUEM TI0I00HBIX
CJIaraeMbIX, PaCKPhITHEM CKOOOK,
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Pa3HOCTU U CYyMMBI IBYX
BBIPAKEHN, CyMMa U pa3HOCTh
KyOOB JIBYX BBIPaKEHUU.
Pa3znoxenne MHOTOUIEHA

Ha MHOXUTENIN. BeiHECEHME
0O0IIIeT0 MHOYKUTEIS 33 CKOOKH.
Meron rpynnupoBKu

C UCTOJIb30BaHUEM (HOPMYIT
COKPAIIEHHOTO YMHOKEHHUS.
OcCyIIEecTBIATh pPa3IoKEHUE MHOTOUICHOB
Ha MHOKUTEJIY MyTEM BBIHECEHUS

3a CKOOKHM OOIIEro MHOXKHUTEISI, METOI0M
IPYNIUPOBKHU, TPUMEHEHUS (HOPMYIIbI
COKPAIIEHHOTO0 YMHOKEHHSI.

[IpumensTsh nmpeoOpazoBaHue
MHOT'OYJICHOB JIJIS PEIICHUS Pa3JIMUYHbIX
3a/1a4 U3 MaTEMaTUKU, CMEKHBIX
MPEAMETOB, U3 PEATbHON MPAKTUKH.
3HAKOMUTHCS C UCTOPUEHN pa3BUTHS
MaTeMaTUKu

Yucia v BBIYUCIICHUA
JIETTUMOCTD

10

JleIMOCTh LIEIbIX YHCe].
CaoiicTBa nenmumoctu. [Ipoctoeie

Y COCTaBHbIC unciia. YETHbBIE

Y HeuéTHble yncna. [Ipusznaku
neanMoct Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. ITpu3Haku JENUMOCTHA CYyMMBI U
MPOU3BEACHUS LIEIbIX YHCEIT

pH pereHnu 3aaa4. Hanboapimmi
oOITuil IeTUTETh U HANMEHBIIICE
o0111ee KpaTHOE JBYX YHCEI.
B3auMHO nipocTsle yncia.
Anroput™m EBkinnia. [lenenue

[TpumMeHSTh CBOMCTBA NEITUMOCTH.
[TpuBOAUTH MPUMEPHI U PaCIiO3HABATH
MPOCTHIC U COCTaBHBIE UNCIIA, YETHBIC U
HEYETHBIC YnCIa.

Jloka3bIBaTh U MPUMEHSTh PU3HAKU
nenuMmoctd Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MIPU3HAKU JIETMMOCTU CYMMBI U
MPOM3BEICHUS 1IEJIBIX YHCEII.
HaxoauTte HanOonbIINI OOIINN IETUTED
1 HauMEHbIIIee 00111ee KpaTHOE ABYX
YHCel.

Pemate npakTUKO-OpUEHTUPOBAHHBIC
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¢ octatkoM. CpaBHEHUS LEIBIX
YHCEJI 10 MOYJIIO HATYPAJIbHOTO
qucia

3aJlayu, UCTOJIb3Ysl HauOOJIbIINNA 001U
JIeNUTENh, HAUMEHbBIIIEe o0Iee KpaTHOE
JIBYX YHCEII.

Pacrnio3HaBaTh B3aMMHO ITPOCTHIE YUCTIA.
[Tpumensarts anroputm EBxinaa.

CDOpMYJIHpOBaTB OIIPCACIICHUA ACIIMMOCTH

HAIIEJIO, YHUCEN, CPABHUMBIX I10 TAHHOMY
MOJTYJIIO.
BrITOIHATE IEIEHUE C OCTATKOM

DOyHKIWU: TUHEHHAS
GhyHKIHSA

16

Jluneitnas pyHkIus, €€ CBONWCTBA.
['padux nunetHON QyHKIIMH.
I'paduk Gyskuuuy = | X |.
KycouHo-3a1annble (yHKIIMH

Pacnio3naBaTh THMHEIHYIO () YHKIIHIO

y = kx + b, onuceiBaTh €€ cBOCTBA

B 3aBUCUMOCTH OT 3HAYEHUI

ko3 durreHToB K u b,

Crpouts rpaduiky TMHEHHON PYyHKIINH,
GyHKIHU Y = | X |, KyCOUHO-3aJaHHO#
byHKIMY.

Hcnonb3oBaTh HU(POBBIE peCypChl
JUTS TIOCTpOeHUs TpadukoB QyHKINHN U
M3YUYEHHS UX CBOMCTB.

[TIpuBOAUTH pUMEPHI JTUHEUHBIX
3aBUCHMOCTEH B peabHbIX IIpoIieccax u
SIBIICHUSX

YpaBHEHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHEWHBIX YPAaBHEHUU

14

YpaBHEHUE C ABYMs
nepeMeHHbIMU. ['paduk TuHeitHOTO
YPaBHEHHUS C IBYyMs [IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHOW INIOCKOCTH
rpaduK JIMHEWHOTO YPAaBHEHHUS C IBYMS
NEPEMEHHBIMU; MOIb3YACh IpauKoM,
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CucTeMbl TMHENHBIX YPABHEHHM
C ABYMS ITIEPEMEHHBIMHU.
['paduyeckuii MmeToa peneHus
CHUCTEMBbI JIMHEMHBIX YPABHEHUMN
C IByMsI ITIepeMEeHHbIMU. Penienue
CUCTEM JINHEWHBIX YPABHECHUM

C IByMs ITIEPEMEHHBIMHU METOJIOM
IIOZICTAHOBKHU U METOZ0OM
cinoxkenusi. CucreMa IByX
JIMHEWHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTyalluH

MIPUBOJUTH IPUMEPHI PEILICHUS
YPaBHEHUS.

HaxoauTsk pelienre cucTemMsl AByX
JIMHEWHBIX YPABHEHHUM C IByMS
MIEPEMEHHBIMU.

CocTaBsATh U peIIATh CUCTEMY ABYX
JIMHENHBIX YPABHEHUH I10 YCIOBUIO
3a71a4, UHTEPIPETUPOBATH

B COOTBETCTBHM C KOHTEKCTOM 3aJa41
ITOJTyYEHHBIN PE3yJIbTaT

[ToBTOpEeHue, 060061ICHNE,
cucTeMaTH3alus 3HaHUI

[ToBTOpEHNE OCHOBHBIX MOHITUI
Y METOJIOB Kypca 7 Kiacca,
000011IeHNEe 3HAaHU

Br16upaTh, NpUMEHSTh OLIEHUBAThH
CHIOCOOBI CPaBHEHUS YHCENl, BBIYMCIICHUH,
TOKJIECTBEHHBIX MpeoOpa3oBaHUil
anredpandyecKnX BbIPAXKEHUM, peIIeHUS
YPAaBHEHUM U CUCTEM YPABHECHUH, 3a/1aHUS
(GyHKUMNA, aHATM3a U IOCTPOSHUS X
rpaduKoB.

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpaduyeckue npeICTaBIeHUs

JUISL pELICHUS 3a/1a4.

OcyliecTBAsATh CAMOKOHTPOJIb
BBINOJIHAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3ybpTara BIYNCICHNH,
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peoOpa3oBaHUM, TOCTPOCHUH.
Pewmars 3a1aumn U3 peasbHOM )KU3HH,
IIPUMEHSTh MAaTEMATUYECKNE 3HAHNS

PemaTe TeKCTOBBIE 3a/1a4M, CDAaBHUBATD,
BBIOMpATh CIIOCOOBI pelIeHUs 3aauu

AL pCIICHUA 3a4aY U3 APYTUX IPpCAMCTOB.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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8 KJIACC
Hasanue paznena KommuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(TemnI) Kypca 4acoB oOy4Jaronuxcs
VYpaBHEHUS 1 HEPABEHCTBA:! 20 YucrioBbie HEPABEHCTBA. dopMyHpOBaTh CBOMCTBA YHCIIOBBIX

HEepaBeHCTBA

CBoiicTBa YHCIIOBBIX HEPABEHCTB.
Jloka3zaTenbCTBO HEPABEHCTB.
HepaBeHcTBO ¢ mepeMeHHO.
Crporue 1 HECTpOre HEPABEHCTBA.
CiioxeHne 1 yMHOKEHHE

YU CJIOBBIX HEPABEHCTB.
OueHruBaHKE 3HAYECHUS
BBIPAKCHMUSL.

IIoHATHE O pELIEHUN HEPABEHCTBA
C OJTHOW mepeMeHHOM. MHOXKECTBO
pELIEHUN HEPABEHCTBA.
PaBHOCHITEHBIC HEPABEHCTBA.
HepasencrBo-ciencraue.
Yucnoseie npoMeKyTKH. JInHeHOE
HEPABEHCTBO C OJHOM NTEPEMEHHOU
Y MHOKECTBO €TI0 PELICHUM.
Penienne nMHENHBIX HEPABEHCTB

C OJTHOW IEPEMEHHOM.

CucTteMbl TMHEHHBIX HEPABEHCTB

C OZTHOM nepemMeHHou. Pemenue
TEKCTOBBIX 33724 C IOMOILBIO

HEPABEHCTB, WJUTKOCTPUPOBATH UX
Ha KOOPJAWHATHOU IIPSIMOM, TOKA3bIBATH
areOpanvyecKu.

OneHuBaTh 3HaYEHUS BBIPAXKECHUS,
WCIIOJIb3Ysl HEPABEHCTBA.

[IprMeHATh CBOMCTBA HEPABEHCTB B XOJE
peleHus 3ajad.

OHp CACJTh PaBHOCHJIBHBIC HCPABCHCTBA.

[IpuBOINTH MPUMEPHI PELIEHUI
HEPABCHCTB.

PemaTe nuHeliHbIE HEPABEHCTBA C OJIHOM
MIEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEpPaBEHCTB, N300pa)kaTh pelIeHNe

Ha YMCIIOBOM MPAMOM, JOKA3bIBaTh
HEPABCHCTBA.

Pemiath TEKCTOBBIE 3a/1a4M C TOMOIIBIO
JIMHENHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM.

HccnenoBats TMHENHOE HEPABEHCTBO

C OJHOW MEPEMEHHOM

C ITapaMeTPOM.
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JIMHEVHBIX HEPABEHCTB C OJTHOMN
IIEPEMEHHOU

3HAKOMUTBLCS C UCTOPUECH Pa3BUTHS
anreopsl

Yucna v BEIYUCTICHUS:
KBaJIpaTHBIN KOpEHb

17

KBagpaTHbie KOpHU.
ApudmeTnueckuii KBaapaTHBIMI
KOpPEHb U €r0 CBOMCTBA. [loHATHE
VPPaLMOHAIBHOIO YKCIIA.
JlelicTBHS ¢ UppaMOHAIIBHBIMU
yuciiamu. CBOMCTBA JEUCTBUN

C UppALMOHATBHBIMU YUCIAMHU.
CpaBHeHHe HppalrOHAIBHBIX
yuces. MHOXKECTBO
JNEUCTBUTENBHBIX YUCET.
[IpencraBiieHus 0 pacIIMPEHUSIX
YHUCJIOBBIX MHOKECTB.
JlonycTumble 3HaAUEHUS
MIEPEMEHHBIX B BBIPAKEHUSX,
coziepKalmx apupMeTUIeCcKue
KBaJpaTHbIE KOPHHU.
ToxxnecTBeHHbIE TPeOOpa30BaHUS
BBIPKCHUH, COAEPKALLUX
apupMeTHIeCcKue KBaJApaTHbHIE
KOpHHU

@opMyIMpOBaTh ONPEAECIICHUE
KBaJpaTHOTO KOPHSA U3 YHCIIA,
apu(PMETHIECKOTO KBAJIPATHOTO KOPHS.
[IpuMeHATh onepanuio U3BJICUYECHHS
KBaJpaTHOTO KOPHSI U3 YUCJIA, UCTIOJIb3YsI
MIPU HEOOXOUMOCTHU KaJIbKYJISTOP.
OueHnBaTh KBaJPATHBIE KOPHU LIEITBIMU
YUCIaMU U JECATUYHBIMU JIPOOSMHU.
CpaBHUBATH U YNIOPSAIOUUBATH
palMOHANIbHBIC U UPPAIIMOHATBHBIE YUCIIA,
3alMCaHHbIE C TTOMOIIBIO KBAJIPATHBIX
KOpHEM.

BrinonHsaTh onepanuu ¢
HppalMoOHaIbHBIMU YUCIAMHU.

VcceoBaTh ypaBHEHHME X2 = &, HAXOUTh
TOYHBIE ¥ MPUOJIKEHHBIC 3HAUCHUS
KopHei nipu a > 0.

HccnenoBats CBOMCTBA KBAIPATHBIX
KOpPHEH, TPOBOJS YNCIIOBBIE
HKCIIEPUMEHTHI C UCTIOJIb30BAaHUEM
KaJIbKYJISITOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(METUIECKUX
KBaJIpaTHBIX KOPHEW; MIPUMEHSITh X

32




pabouas mporpamMma | Maremartuka. 7—9 kiaccel (YrryOJEHHBIH YPOBCHB)

JUJ1s1 Tpe0oOpa30BaHUsI BRIPAKECHUIA.
BoinonHsaTh peoOpa3zoBaHus BRIPAXKEHUH,
coJiep KaInX KBaJpaTHbIC KOPHHU.
BripakaTh mepemMeHHbIe 13 (POpMYyIL.
BbluucisaTs 3HaueHUs! BBIPAKEHUM,
coJiep KaInx KBaJpaTHBIC KOPHH,
WCITOJIB3YsI IPU HEOOXOAMMOCTH
KaJIbKYJISITOP.

Hcnonb30BaTh B X0/1€ pEUICHUS 3374
AJIEMEHTapHbIE MPE/ICTABICHNUS,
CBSI3aHHBIC C TPUOIMKEHHBIMU
3HAYCHUSIMH BEJTMYHH.

3HaAKOMUTBCS C UCTOPUCH pa3BUTHS
MaTEeMaTHKU

YpaBHEHUS U HEPABEHCTBA!
KBaJIpaTHbIE YPABHECHUS

17

KBanparnoe ypaBaenue. @opmyna
KOPHEMN KBaJIpaTHOIO YPaBHEHMUS.
KonunyecTBo 1€MCTBUTENBHBIX
KOpPHEH KBaJIpaTHOTO YPABHEHMUSI.
Teopema Buera.

YpaBHEHUS, CBOIUMBIE

K JINHEHHBIM YPaBHCHUSIM

WJIY K KBAJPATHBIM YPABHECHHUSIM.
KBanparnoe ypaBHeHue

¢ mapameTpoM. Pemienue
KBaJpaTHBIX YPaBHEHUI

Pacrnio3HaBaThe ypaBHEHUs C OJTHOU
IIEPEMEHHOM, KBaIpaTHbIC YPABHEHUS.
OrnpenensiTe paBHOCHUIIbHBIEC YPABHEHHS.
[IprMeHATh CBOMCTBA yPABHEHHM C OHON
MIEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJpaTHOTO YPaBHEHUsI; pEIIATh
KBaJ[paTHbIE YPAaBHEHMS — IIOJIHBIE U
HETIOJIHBIE.

OrnpenensiTe KONMYECTBO AEHCTBUTEIBHBIX
KOpPHEH KBaJPaTHOI'O YPABHEHHS.
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¢ mapameTrpami. Pelienue
KBaJIpaTHBIX YPaBHEHUH,
COAEpKAIIUX 3HAK MOYJISI.
YpaBHEHHE KaK MaTEMAaTUYECKAs
MOJIEJIb PEAIbHOM CUTYaIINH.
Pemntenne TeKCTOBBIX 33124

C MTOMOIIBIO KBA/IPATHBIX
YpaBHECHUI

Habnronate 1 aHanu3upoBaTh CBA3b
MeX 1y KOPHIMH U KO3 UIIUEHTaMH
KBaJIPaTHOTO yPaBHEHUSI.
dopmynupoBaTh TeopemMy Buera, a Takxke
0OpaTHYyIO TEOpEMY, IPUMEHATDH ITH
TEOPEMBI JIJIsl peILICHHs 3a/1a.
[TpoBoAUTH MpoOCTENIIINE UCCIIEIOBAHUS
KBaJIpaTHBIX YPaBHEHHIA.

Pematb TekcToBBIE 3a/1a4H.
3HAKOMUTBHCA C UCTOPUEN pa3BUTHS
MaTeMaTUKU

AnreOpaunyeckue
BBIpaXKEHUSI: APOOHO-
paImoHaIbHBIC BRIPAKCHUS

17

PanmonanbHbIC BRIpOKCHUS.
ToxnecTBeHHBIE TPeOOpa30BaHUS
paIMOHABHBIX BBIPAKCHUH.
AnreOpaundeckas JpoOb.
JlonycTuMmbie 3HAUEHUS
NEPEeMEHHBIX B APOOHO-
PaIMOHATILHBIX BRIPAKCHUSIX.
OCHOBHOE CBOICTBO
anredpandeckoi 1poou.
CrnoxeHue, BBIYUTaHHE,
YMHOKCHHE U JICTICHHE
anredpandecKkux IpoOeH.
Bo3sBenenue anredpanydeckoit
IpoOu B CTENIEHB

3anuchIBaTh aNreOpandecKue BhIPaKEHHSI.
Haxonuth nomycTrMblie 3HaYEHUS
MEPEMEHHBIX B JPOOHO-pAIIMOHATBHBIX
BBIPOKCHUSX.

BBITIONHATE YUCTTOBBIE TOJCTAHOBKU U
BBIYHCIIATH 3HAUCHHUE APOOH, B TOM YHCIIC
C TIOMOIUIBIO KAJIBbKYJIATOPA.
PopMyIUpPOBaTH OCHOBHOE CBOMCTBO
anredpandecKkoi ApoOou U MPUMEHSTH €T0
JUJ1s1 TpeoOpa3oBaHust IpooOei.
BBITIOTHSTE TOXACCTBEHHBIC
npeoOpa3oBaHMs paliOHAIBLHBIX
BBIPAYKECHUM.

BbInonHATH NeWCTBUS ¢ anredpanyecKuMu
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npo6simu. [IpuMensTh mpeoOpazoBaHus
BBIPAKEHUN JUJIS PELICHUS 3aa4.
BripaxkaTs nepemMeHHbIe U3 GopMyIl
(bu3mYecKnX, TEOMETPUICCKUX,
OTMCHIBAIOIIUX OBITOBBIC CUTYAIUH )

YpaBHEHUS 1 HEPABEHCTBA! 19 JpoOHO-paliioHaIbHbIC Pacnio3naBaTh 1poOHO-paliuoOHaIbLHbIE
JIPOOHO-pallMOHATBHBIC ypaBHeHuUs. Perenue 1poOHO- ypaBHEHUSI.
YpaBHEHUS palMOHAIBHBIX YPAaBHEHUI, Pemates apoOHO-parimoHaIbHbIE
CBOASIINXCS K IMHCHHBIM WA K ypaBHEHUS, CBOJIAIINECS K TUHEHHBIM WK
KBaJIpaTHBIM ypaBHEHUSIM. K KBaJIpaTHBIM YPaBHCHUSIM, HCIIOTH30BATh
Petienne npoOGHO-parimoHaIbHBIX METOJ] 3aMEHBI IEPEMEHHOM.
YPaBHEHUI METOJOM 3aMEHBI PemaTte TekcTOBBIE 3a/1aUn
IIEPEMEHHOM. Pellienne TeKCTOBBIX anreOpanyeckuM CriocoOOM: MePeXoIUTh
3a/1a4 ¢ MOMOUIBIO IPOOHO- OT CJIOBECHOU (POPMYIIUPOBKH YCIOBHS
palMOHAJIbHBIX YPaBHEHUM. 3a/1a4d K anreOpanyecko MoAeIu MyTEM
I'paduueckas unTeprpeTanus COCTABJICHHsI YPaBHEHUS;, peliaTh
YPaBHEHUH € IByMs IEPEMEHHBIMU | COCTaBJICHHOC YpaBHCHHE;
HMHTEPIIPETUPOBATH PE3YJIbTaT.
Ncnonb3oBath rpaduueckyro
WHTEPIPETALUIO YPABHEHUH C TBYMS
MepeMEHHbIMU
DOyHKIUU 15 OO6nacTp onpeieICHUs U Ncnonp3oBath (GyHKIIMOHAIBHYIO

MHOYECTBO 3HAYCHUH (yHKIIHH.
Crioco0nl 3a1anust GyHKITHIA.
I'padux dpyakimu. UteHne CBOMCTB

TEPMUHOJIOTHIO ¥ CUMBOJIHKY.
Haxoaute 006acTh onpeneneHus u
MHOKECTBO 3HAYCHHU (PYHKITUH.
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dbynkiuu no e€ rpaduky. [Ipumepbl
rpadukoB QpyHKINN, OTpaskaroIIUX
peasIbHbIE MPOIIECCHI.

OyHKIIUH, OMUCHIBAIOIINE MTPSIMYIO
¥ 00paTHYIO IPOMOPIIMOHATIEHBIC
3aBHCUMOCTH, UX TPa(UKH.

dynxmun y = X2,y = X3, y=.x,
k

Y=_ W UX CBOUCTBa
X

Boruncnsate 3HaueHus pyHKINN, 3a1aHHBIX
dhopmynamu (Ipu HEOOXOAMMOCTH
UCITIOJIB30BaTh KAJIBKYJISITOP); COCTABIATh
TaOJIMIBI 3HAUCHUN (PYHKIIHH.

OmnwuceiBaTh CBOKWCTBA PYHKIIMHM HA OCHOBE
e€ rpaguuecKkoro NpeaCTaBICHHUS.
Haxonuts ¢ momoipto rpaduka GyHKIUNA
3HAYEHUE OJIHOW U3 pacCMaTPUBAEMBbIX
BEJIMYMH 110 3HAYECHHUIO IPYTOM.
HccnenoBarh npuMepsl rpaukoB,
OTPaXKAIOLIMX PeaJbHbIE MPOLECCHI U
aByieHus. [IpuBOIUTH MprUMEpHI TPOLIECCOB
Y SIBJICHUH C 33JaHHBIMU CBOMCTBAMM.
Bripaxkats (hopMysioi 3aBUCUMOCTD
MEX1y BEJIMYMHAMH.

OnuceIBaTh XapakTep U3MEHEHUS OJHOU
BEJIMYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOM.

Pacnio3naBaTh BUJIbI H3y4yaeMbIX (PYHKIUH.

Crpouts rpadguku GpyHKIUiA y = X2,y = X3,
y=JX, ¥=—.
VX X

Hcnonp30BaTh PyHKITMOHAIBHO-
rpadudeckue mpeacTaBIecHus

JUTSL pETICHHSI U UCCIIEZIOBAHUS YpaBHEHUN
U CHCTEM YpaBHECHHH.
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[TpumensaTh U(GPOBBIE PECypPCHI
JUISL IOCTPOCHUS TPpapUKOB U
WCCJICTOBAHMSI CBOMCTB (DYHKIIHI

AnreOpanueckue
BBIPKEHUS: CTCTICHU

14

CreneHs C LEeNbIM MOKa3aTesieM U
€€ CBONCTBA.

Cranpaptablii BUJ uncia. Pazmepsl
00BEKTOB OKPY>KAIOIIETO MUPA,
JUTATEIIBHOCTD MPOLIECCOB

B OKPYXAaIOIIEM MUPE

DopMyIUPOBATH ONIPEAECTICHUE CTEIEHU
C LIEJIBIM ITOKA3aTEJIEM.
DopMyIMpPOBaTh, 3AITUCHIBATH

B CUMBOJIMYECKOH hopMme u
WUIFOCTPUPOBATH MPUMEPAMU CBOKMCTBA
CTETICHHM C 1IEJIbIM ITOKA3aTEJIEM.
[IprMeHATH CBOWCTBA CTEIIEHU

TS TIpe0Opa30BaHUsl BRIPAKEHUH,
COJZICpIKAIUX CTEIICHU C LIEIbIM
MOKa3aTeJIeM.

BrInoaHSITh ASUCTBUS ¢ YMCIIaMU,
3alMCaHHBIMM B CTAHIAPTHOM BHU/IE
(YMHOX€HuE, AeJIEHUEe, BO3BECHUE

B CTEIICHB).

[Tosy4dats npeacTaBiIeHUE O 3HAYUMOCTH
JIEUCTBUTEIBHBIX YUCEII B ITPAKTUYECKON
JIESITEIIbHOCTH YEJIOBEKA.
AHaIU3UpPOBaTh U JIeJIaTh BHIBOBI

0 TOYHOCTHU MPUOJIMKEHUS
HMPPALMOHATBLHOTO YUCJIa IPU PEIICHU U
3a7ad4.

OKpyraaTs UppalMOHaIbHbIC YUCIIA,
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BBITOJIHATH MPUKUJIKY pe3yiIbTara
BBIYHCIICHUH, OLIEHKY 3HAYEHHUU YHCIIOBBIX
BBIPa)KECHUIN

Yucna v BEIYKCIICHHS 7 JleneHue ¢ OCTaTKOM. DopMyIHPOBATH OTIPECIICHUS TETUMOCTH
JETUMOCTh CpaBHEHHUS LIETBIX YUCEIl HAIIEJI0, YUCEJI, CPABHUMBIX 10 JAHHOMY
0 MOJYJTII0 HATYypaJbHOTO YHCIA. MOJTYJTIO.
CBolicTBa CpaBHEHHI MO MOAYJIIO. BrImoHATE nejieHne ¢ OCTaTKOM.
OcTaTku CyMMBI U NPOU3BEICHUS JlokaspIBaTh ¥ IPUMEHSTH CBOMCTBA
10 TAHHOMY MO/TYJTIO CpaBHEHUH 10 MOYJIIO.
HaxomuTh ocTaTKu CyMMBI U
MIPOU3BEICHUS 110 JAHHOMY MOTYJIIO
[ToBTOpenue, 06001IEHNE, 10 [ToBTOpEHNHE OCHOBHBIX OHATUIA U Br16uparh, NpUMEHSTH OIEHUBATh

cucTeMaTH3anus 3HAaHUN

METOZOB KypCOB 7 U 8 KJIACCOB,
0000111eH1Ee 3HaHU I

CIIOCOOBI CPAaBHEHUS YUCEI, BRIUUCIICHUH,
TOXJIECTBEHHBIX MPE0Opa30BaHUI
BBIPAKCHUH, PELLICHUS] YPABHEHUU U
CHUCTEM ypaBHEHUI, HEPABEHCTB,
MOCTPOEHUS TpapUKOB.

OcymiecTBIsATh CAMOKOHTPOJIb
BBINOJIHSIEMBIX ICICTBUI U CAMOTIPOBEPKY
pe3ynbpTaTa BEIYMCICHUN,
peoOpa30BaHUMA, IIOCTPOCHUM.

Pewarts 3agauum U3 peasbHON KU3HU,
MIPUMEHATH MAaTEMaTUYECKUE 3HAHUS

JUTS PEUICHUS 3a]1a4 U3 IPYTUX MPEIMETOB.
PemaTte TeKCTOBBIE 3a/1a4M, CDABHUBATD,
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Hcnonb3oBaTh QyHKIIMOHATIBHO-
rpaduyueckue npeICTaBIeHUs
JUISL peIlieHUs 3a7a4

BBIOHMpATH CIOCOOBI PEIICHUS 3a/1a4H.

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

136
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9 KZIACC
Hasanue paznena KommuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(TemnI) Kypca 4acoB oOy4Jaronuxcs
OyHKIUN 25 Oynkius. CBoilcTBa PyHKITUMI: OnuceIBaTh NOHATHE «DYHKIIUS.

HYJU QYHKIMH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA (PYHKIUH,
IPOMEKYTKH BO3PACTaHUA U
yObIBaHMS (PYHKIIMU, YETHBIE U
HE4YETHBIC PYHKITNHU, HAUOOJIbIIIEE U
HauMEHbIIIee 3HaUYeHUs (PYHKITIH.
[TocTpoenue rpadukoB GyHKIIHN
C TIOMOIIBI0 TPE0OPa3OBAHMIA.
KBangpatueii Tpéxuiien. Kopau
KBaJIPaTHOI'O TPEXUJICHA.
Paznoxenue kBaapatHoro
TPEXUJIEHA HA JINHEHUHBIE
MHOKUTEJIH.

KBagparnunas pyHkmus u e€
cBoiicTBa. [lapabona, KoopAuHATHI
BEPIIMHBI TTapaboJIbl, OCh
CUMMETPHUU TapaloTbl.
[Toctpoenue rpaduka
KBaIPaTUIHON (PYHKITUU.
[Tonoxxenue rpaduka
KBaJApaTHYHON (PyHKINU

[IpuMeHsATh cBOMCTBA (DYHKITUN: HYJIU

(GyHKUIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA

GyHKIHUU, TPOMEKYTKUA BO3pACTAHUS U
yObIBaHMS (PYHKIMHU, YETHBIE U HEUETHBIE
byHKIMH, HanOoJIbIlIee U HAUMEHbIIIEe
3HauYCHUS (PYHKIUH.

Pacrio3naBaTh KBapaTHBIN TPEXUIICH,
yCTaHaBIMBATh BO3MOKHOCTb €T0
Pa3NoKEHHS] HA MHOYKUTEIIH,
packiaabIBaTh HA TMHEWHbBIE MHOKUTENN
KBaJIPAaTHBIN TPEXUJICH C
HEOTPHUIATEIbHBIM TUCKPUMUHAHTOM.
Pacnio3HaBath KBaipaTUUHYIO (PYHKIIHIO
o opmyire.

[TpuBOANTH IPUMEPHI KBAAPATUIHBIX
3aBUCUMOCTEN U3 pEATIbHOW KU3HH,
(bU3UKH, TEOMETPUH.

BoisBiaTh 1 0000111aTh 0COOEHHOCTH
rpaduka

KBaJApaTUYHON QyHKIIUN

y = ax? + bx + c.
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B 3aBUCHMOCTH OT €€
kod(punrenTor. Mcnonp3oBanue
CBOMCTB KBaJpaTUYHON (YHKIHH
JUISl pelIeHus 3a/1ay.

Crenennbie GyHKINN

C HATYpaJIbHBIMH TTOKAa3aTEISAMH,
uX rpavKi 1 CBOMCTBA.

I'paduxu hyukmwmii: y=/x, y=3x,
y = x|

Onpenenstb KOOPAUHATHI BEPIIUHbI
napaboJibl, 0Ch CUMMETPHUH MapadOJIbI.
Crtpouts rpaduKu KBaIpaTHUHBIX
byHKIMi, 3aJaHHBIX (OPMYJIaMU BUIA
y = ax’,

y=ax’+q,y=(x+hy’+c
y=ax?+bhx+c.

Breinonuats nocrpoeHue rpadukon
(dbyHKIUM ¢ TOMOIIBIO MpeoOpa3oBaHUM
BUJIA:

f(x) = f(x) + a; f(X)~>f(x + a); f(x) =
kf(x), f(x) =1(| x [), f(x) = [f(x)].
Pacno3naBaTh cTeneHHble PyHKIUN

C HaTypaJIbHbIMU TIOKa3aTeJIIMU, CTPOUTD
rpauKy CTeNeHHbIX (QYHKIHMA

C MmokaszatesisiMu 2 u 3.

Hcnonp30BaTh CBOMCTBA IPpaUKOB
CTENEHHBIX (PYHKIUH C HATYpaTbHBIMU
MOKa3aTesIMU MPHU PEIICHUH 3a]1a4.
Crpouts rpaduku QyHKIHA Y = /X ,
y=Yx, y=|x|.

AHanu3upoBaTh U MPUMEHSITH CBOWCTBA
M3YYCHHBIX (PYHKIIHH JJIs1 UX TOCTPOCHHUS,
B TOM YHCJIE€ C TIOMOIIBIO IIU(PPOBBIX

pecypcoB
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ypaBHeHI/ISI N HCPABCHCTBA!
KBa/IpaTHbBIC HCPABCHCTBA

15

[ToHsATHE O pElIEHNN HEPABEHCTBA
C OJIHOM nepeMeHHONU. MHOKECTBO
pELIECHN HEPABEHCTBA.
KBagpaTHbie HEpaBEeHCTBA C OTHOU
IIEpEMEHHON. Perienre HepaBeHCTB
rpagu4ecKuM METOI0M U METOJIOM
nHTepBasioB. HepaBeHcTsa,
COJZIepIKallle 3HAK MOJYJIS.
CucreMbl HEPaBEHCTB C OTHOU
MEpEMEHHOM. PellieHne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

Hepasenctso ¢ nByms
nepeMeHHbIMU. Pelienue
HEPABEHCTBA C JBYMs
nepemeHHbIMH. [ paduaeckuit
METOJ| PELICHUS CUCTEM
HEPABEHCTB C JIBYMS
nepeMeHHbIMU. CUCTEMBI
HEPABEHCTB C IBYMS IEPEMEHHBIMU

Yurars, 3aIMCHIBaTh, IOHUMATh,
MHTEPIPETUPOBATh HEPABEHCTBA,
UCITI0JIb30BaTh CUMBOJIMKY U
TEPMHUHOJIOTHUIO.

BoinonHsATe npeoOpa3oBaHys HEPABEHCTB,
UCIIOJIb30BaTh JJIsl IpeoOpa3oBaHuUs
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3naBaTh KBaJpaTHbIEC HEPABEHCTBA
C OJTHOW NIEPEMEHHOM.

Pemars kBagpaTHOE HEPABEHCTBO
rpauuecKuM METOJOM U METOAOM
WUHTEPBAJIOB.

PemaTte KkBagpaTHBIE HEPABEHCTBA,
UCIOJIB3YS IpaUuecKue MpeiCTaBICHHUS.
PemaTe HepaBeHCTBA, coiepKaIIle 3HAK
MOJTYJIS.

N300paxaTh penieHre HepaBeHCTBa

C OHOM MEPEMEHHON U CUCTEMBI
HEPABEHCTB Ha KOOPANHATHOM MPAMOW,
3aMKCBIBATH PELIEHUE C TOMOUIBIO
CHUMBOJIOB.

OcBanBaTh U IPUMEHATH HEPABEHCTBA
P PELICHUH Pa3IMYHbIX 33/1a4, B TOM
YKCIIe MPAKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEpAaBEHCTBO C IBYMsI
IIEPEMEHHBIMU.
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[IpumensTh rpaduyeckuii METO1 peleHus
CHUCTEM HEPABEHCTB C JIByMsI
MePEMEHHBIMU

YpaBHEHUS U HEPABEHCTBA!
YpaBHEHMS, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpaTHbie ypaBHEHUS.
[Iprmepsl IpUMEHEHUN METOL OB
PaBHOCUJIBHBIX ITPE0Opa30BaHuH,
3aMEHbI IEPEMEHHOM,
rpaguyeckoro Metoaa npu
peleHny ypaBHeHui 3-il u 4-i
CTEIIECHEN.

Pemienue qpoOHO-palinoHa bHbIX
YPaBHEHUN U HEPABEHCTB.
Pemenune cucrem ypaBHeHuUi

C IBYMsI IEPEMEHHBIMU.
Pemenune npocredmumx cucreM
HEJIMHEWHBIX YPABHEHUH C IBYMS
nepemeHHbIMH. [ paduaeckuit
METOJ| PEIICHUS] CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IBYMs
nepeMeHHbIMH. CUcTeMa IBYX
HEJIMHENHBIX YPABHEHUN

C IBYMsI IEPEMEHHBIMU KaK MOJIEIb
pEAIbHOM CUTYaIIUU.

CucreMa HEIMHENHBIX YPABHEHUI
C IapaMeTpoM.

Pemmats OukBapaTHbIE YpaBHEHHUS.
[IpuMeHSTh METO/IbI PABHOCUIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM,
rpauuecKkoro MeTo1a Npyu peuieHuu
ypaBHEHUH 3-i U 4-1 CTENIEHEN.
Pemate 1poOHO-paninoHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh TMHEWHbBIE YPABHEHUS
C IBYMsI IEPEMEHHBIMH.

Ctpouts rpaduku ypaBHEHUH, B TOM
YHCJIE UCTIOJIB3YS LU(POBBIE PECYPCHI.
Pemats nipocrenime CUCTEMBI ABYX
HEJIMHEWHBIX YPABHEHUN C IBYMsI
IIEPEMEHHBIMU.

[IpuBoauTH rpaduyecKyro
MHTEPIPETALNIO PEUICHUS YPaBHEHUS
C IBYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.
Pemates TekCTOBBIE 3a/1a49U
anredpandecKuM CriocoOOM.
HccnenoBaTh CUCTEMBI HETMHEMHBIX
YPaBHEHHM C IapamMeTPOM.
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[Ipocrelimme HepaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CHCTEMBI

Pemats npocreiiive HepaBeHCTBA
C IBYMS IEPEMEHHBIMHU U UX CUCTEMBI

YucnoBeie
IIOCJIENOBATEILHOCTH
Y MPOTPECCUA

25

[TonsTHE YnCIOBOM
NoCJeN0BaTENbHOCTH. KOHEUHbIE U
OeCKOHEYHbIE
MOCJIEIOBATEIBbHOCTH.
OrpannydeHHas
MOCJIEA0BATEIbHOCTh. MOHOTOHHO
BO3pacTaromias (yobiBaroias)
nocie10BaTenbHOCTh. CIIOCOObI
3a/1aHUsl TTOCJIEI0BATEIbHOCTH:
OITMCaTENIbHBINA, TAOTUYHBIH,

C MOMOIIBIO POPMYJIBI N-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckas u
reoMEeTPUYECKasi IPOrPECCUMU.
CBoliCTBa YJICHOB
apupMETHIECKOMN U
reOMETPUYECKOU IIPOTPECCUM.
dopMyIisl N-Io YieHa
apupMeTHIECKON 1
reOMETPUYECKOU IIPOTPECCUM.
@opMyJTbl CyMMBI EPBBIX N
YJICHOB apu(METHUECKON U
F€OMETPHUYECKOM MPOTPECCU.

OcBauBaTh ¥ MPUMEHATH HHICKCHBIC
0003HAYEHHUS, CTPOUTH pEeUEBbIC
BBICKA3bIBAHUS C UCIIOIb30BAHHEM
TEPMUHOJIOTHH, CBSI3aHHOMH C TIOHATHEM
MOCTIeIOBATEILHOCTH.

Omnpenensitb BUABI NOCIEA0BATEIbHOCTEN:
OrpaHUYEHHAs MOCJIEA0BATEILHOCTD,
MOHOTOHHO Bo3pacTaroiias (yobrIBaro1as)
NOCJIEI0BATEIbHOCTb.

Ananu3upoBath GopMyITy N-TO WieHa
MI0CTIeIOBATEILHOCTH UITH PEKYPPEHTHYIO
(dbopMyITy U BBIYHCIISATE YICHBI
MOCIIeI0BATEIHLHOCTEH, 3a/TaHHBIX ATUMH
dbopmynamu.

YcTraHaBIMBaTh 3aKOHOMEPHOCTh

B [TIOCTPOCHHH TIOCIIEI0BATEIILHOCTH,

€CITU BBIITUCAHBI IIEPBBIE HECKOIBKO

€€ YJICHOB.

Pacno3naBaTh apuMeTHUECKYIO U
reOMETPUUYECKYIO TPOTPECCUU MPH PA3HBIX
crioco0ax 3a7aHusl.

Pemmats 3a1aum ¢ MCMOIb30BaHUEM
dbopmy N-ro wieHa apuPpMeTHIeCKOM
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3a1auM Ha IPOILIEHTHI, 0AaHKOBCKUE
BKJIQ/Ibl U KPEJIUTBHI.
IIpeacraBneHue o CXOAUMOCTH
IIOCIIEA0BATEBHOCTH,

0 CyMMMPOBaHUH OECKOHEUHO
yOBIBaIOIIEH FEOMETPUYECKON
IIPOTPECCHUM.

Meton MaTeMaTHYEeCKOUN
nHaykuuu. [Ipocreiimme npumepsl

Y TEOMETPHUUYECKOH MTPOrpeccuii, CyMMbl
MEPBBIX N YJIECHOB.

N300paxaTh 4I€HbI 10CIE0BATEIbHOCTH
TOYKAMH Ha KOOPAMHATHOM

IUIOCKOCTH.

PaccmarpuBarh mpuMepbl TPOLIECCOB U
SABJICHUU W3 PEAIbHOW KU3HU,
WUTFOCTPUPYIOLINE U3MEHEHNE

B apu(pMETHUECKON TPOTPECCHUH,

B FEOMETPUYECKON TPOTPECCHH;
n300paxkaTb COOTBETCTBYIOIINE
3aBUCUMOCTH rpauyeCKHU.

Pemmartsb 3aaun Ha IPOLEHTHI, 0AHKOBCKHE
BKJIAJIbl U KPEIUTOBAHUE.

[IpencraBiaTh O€CKOHEUHBIC
NepUOIMYECKUE IpOoOU B BUJIE
OOBIKHOBEHHBIX.

3HaKOMUTBCA C TOHATUEM CXOJUMOCTH
MIOCJIEIOBATEIBbHOCTH, HAXOIUTh CYMMY
OECKOHEYHO yOBIBAIOIIEH TeOMETPUUECKOM
IIPOrPECCUM.

[IpumeHATr METOA MATEMATUYECKOU
WHIYKIIIH.

3HaKOMUTBCA C UCTOPUEH pa3BUTHUSA
MaTEMaTHK!
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Anrebpanueckue 12 Kopens n-ii crenenn. CBoiicTBa @opMyIUpPOBATH ONPEIECIECHUS KOPHS
BBIPAKEHUS: CTEIICHb KOpH# N-ii crenieHd. CTeneHb N-i CTENEHH U CTENEHU C PAllHOHAJIBHBIM
C pallMOHAIBHBIM C pallMOHAJIbHBIM MOKA3aTEIEM MOKA3aTENEM.
[oKasareiieM U €€ CBOMCTBA. [IprMeHATH ONepannio U3BICYEHUS
ToxaecTBeHHbIE TPeoOpa30BaHUS KOpH# N-U CTENEHH, HCTIOJIb3YsI
BBIPAKEHUH, COJEPKAIINX KOPEHD IPU HEOOXOANUMOCTH KAJIbKYJISTOP.
N-i ctereHu. ToXIeCTBEHHbIE Bpruncnsate 3HaU€HUE CTENIEHU
MpeoOpa3zoBaHus BEIPAXKEHUH, C pallMOHAJIBHBIM ITOKA3ATEJEM.
COZEpKaIIUX CTEIIEHb OueHnBaTh 3HAYEHUE KOPHS N-11 CTENIEHU,
C pallMOHAJIBHBIM MTOKA3aTEIEM 3HAYEHUE CTEIECHH C PAllMOHAIBHBIM
MOKa3aTeJEM LIEIbIMU YUCIIAMU U
JECATUYHBIMU JIPOOSIMH.
CpaBHUBATH U YNIOPSAI0YNBATH
paloOHaIbHbIC U UPPALIMOHATBHBIC YHCIIA,
3allMCAHHBIE C IOMOILBIO KOPHS N-U
CTEIEHU, CTETNIEHU C PAllMOHATIbHBIM
[IOKA3aTeJIEM.
BBINOMHATH TOXKIECTBEHHBIE
peoOpa3oBaHUs BEIPAKECHUS,
coAep Kalero KOpeHb N-il CTENEHH,
CTETIEHb C PAlMOHAIBHBIM MOKA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKu
[ToBTOpenue, 06001IEHNE, 30 Uucna v BeIYKMCICHUS (3aIUCh, OnepupoBaTh NOHATUEM YHCIOBOTO

CHUCTEMAaTHU3aI A 3HAHUU

CpaBHCHHC, JICUCTBUS

MHOKCCTBaA.
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C ICUCTBUTEIHLHBIMU YUCIIAMH,
YHCIIOBAs TIPSIMAst; MPOIICHTHI,
OTHOIIEHUS, TIPOITOPIIHH;
OKpYTJICHHE, PUOIIKCHHE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICICTBUS, CBA3aHHBIE

C YMCJIAMH: HaTypAJIbHOE YUCIIO, IPOCTOE
U COCTABHOE YHUCJIO, JEIUMOCTD
HaTypaJbHbIX YUCEI, IPU3HAKU
JEITUMOCTH, 1IEJI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHASI U JIECSITUYHAS JPOOb,
CTaHJAApTHBIN BUJ YHCTIA,
apu(pmMeTryecKuil KBaJpaTHbIN KOPEHb.
BBINTONHATE 1€HCTBUS, CPABHUBATh U
YHOPSAI0YHMBATh YHCIIA, IPEICTABIATh
YuCia Ha KOOPAUHATHOM NPSIMOM,
OKPYIVISITh YMCJIA; BBITOJIHATH TPUKUAIKY
Y OLICHKY pe€3yJIbTaTa BBIYMCIICHUN.
Pewmats npaktrueckue 3anauu,
coJiepKallie MPOLEHTHI, 10JIH, YaCTH,
BBIPAKAIOIINE 3aBUCUMOCTHU:

CKOPOCTb — BPEMS — PACCTOSIHUE,

LIEHA — KOJINYECTBO — CTOMMOCTb,

00BEM pabOThl — BpeMs —
IIPOU3BOAUTEIIBHOCTD TPYAA.

Pa30bupath peanbHble )KU3ZHEHHbBIE
CUTyaluu, (GOPMYIUPOBATh UX Ha SI3bIKE
MaTE€MaTHUKH, HAXOJAUTh PELICHUE,
MPUMEHSS MaTeMAaTUYECKHUM armapar,
UHTEPHPETUPOBATH PE3YyJIbTAT
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TexcToBble 3a1aun (pemieHue
TEKCTOBBIX 33]1a4 apU(PMETUICCKAM
U anreOpanyvyecKkuM Ccrocodamu)

Permiates TeKCTOBBIE 33124
apu(PMETHICCKUM CITOCOOOM; U3BJICKATh
HE0OXOIMMBIC TAHHBIE, TIPEICTABIICHHbBIE
B BepOanbHOM, rpayuuecKoM u
TaOJIUYHOM BHUJIE.

Permate TeKCTOBBIE 33/1a4H C IIOMOIIBIO
BBCJICHHSI ICPEMEHHBIX, COCTABIISATh
ypaBHEHUS, HEPABEHCTBA, CUCTEMBI
YpaBHEHUH U HEPABEHCTB TI0 YCIIOBHIO
3a7a4u

AnreOpanyeckue BbIpaKeHUS
(mpeobpa3zoBaHue anreOpandecKux
BBIPQKCHUH, TOITyCTUMBIC
3HAYEHUS)

OnepupoBaTh NOHATUSIMUA:

CTEIEHb C LIEJIBIM MOKa3aTeNeM,
apu(pMeTUIECKUN KBaIPaTHBIA KOPEHb,
MHOTOWIEH, ajaredpandeckas Apoob,
TOXIECTBO.

BpInonHATE OCHOBHBIE IEUCTBUS:
BBITIOJIHATH PacueThl o opMyiam,
npeoOpa3oBbIBATH 1IEJIbIE, APOOHO-
pallMOHAIIbHBIE BBIPAKEHUS

Y BBIPAXEHUS C KOPHIMHU,
peaTru30BBIBATh PA3JIOKECHHE
MHOT'OYJIEHa Ha MHOXXHUTEIIH,

B TOM YHCJI€ C UCIIOJIb30BaHUEM (POPMYJT
Pa3HOCTH KBAJIPATOB, CYMMBI U Pa3HOCTH
KyOOB, KBaJipaTa CYMMBbI U pa3HOCTH,
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Ky0a CyMMBbI U Pa3HOCTH; HAXOAUTh
JIOITYCTUMBIE 3HAYCHUS IEPEMEHHBIX

JUTSL APOOHO-pAIMOHAIIBHBIX BEIPAKEHU,
KOpPHEH.

MonenupoBaTh ¢ IOMOIIIbIO popmyIT
peaAIbHBIE TPOLECCHI U SIBIICHUS

OyHKIMH (TOCTPOEHUE, CBOWCTBA
M3YUYCHHBIX (DYHKITUI;
rpaduyecKoe pelieHne ypaBHEHUM
1 UX CUCTEM)

OnepupoBath MOHATUSIMU: PYHKITHS,
rpaduk GyHKIMH, HYJIU QYHKIUH,
MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA,
MIPOMEKYTKU BO3pACTaHUs, TPOMEKYTKU
yOBIBaHUsI, HAMOOJbIIIEEe U HAUMEHBIIIEE
3Ha4Y€HUs PYHKIUU.

AHanmM3upoBaTh, CPAaBHUBATD,
00CyX/1aTh CBOMCTBA (DYHKIIHI, CTPOUTH
ux rpauKH.

OnepupoBath MOHATUSIMU: TIPSIMAST
MPONOPIIMOHAIBHOCTh, OOpaTHas
MPONIOPLIIMOHATIBHOCTD, IMHEHHAs
byHKIMS, KBaipaTUIHAas QYHKIIHS,
napaboza, runepooa.

Hcnonb3oBaThk rpaduky 171 ONpeIeTISHUS
CBOMCTB, MPOLIECCOB U 3aBUCUMOCTEN,
JUTSL pEIICHHMS 3a1a4 U3 IPYTUX YICOHBIX
MPEAMETOB U PEATILHOM KU3HU;
MOJEIIUPOBATH C TIOMOIILIO TPAPUKOB
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peabHbIE MPOLIECCHI U SIBIICHUS.
BripaxaTs hopMynaMu 3aBUCUMOCTH
MEXy BETMYNHAMU, MOICITUPOBATh
peabHbIE MPOLIECCHI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

132

50




pabouas mporpamMma | Martemaruka. 7—9 kiacchl (yriryOJEHHBIA YPOBEHb)

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPHS» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MHNOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OMH W3 OCHOBHBIX PAa3J€iOB IIKOJIbHOW MAaTEMAaTUKH, UMEIOIINI
CBOEH 11eTbI0 00ECIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUH U
B3aMMHOE pPAaCIHOJIO)KEHUE, ONUPAETCS Ha JIOTMYECKYIO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
3aKJII0YaeTcss B TOM, 4YTO OOYyYalolmUics YYUTCS MPOBOJUTH JIOKA3aTEJIbHbBIC
pacCyKJ€Husl, CTPOUTh JIOTUYECKHE YMO3AK/IIOUEHHMs, JIOKa3blBaTh HCTHUHHBIC
YTBEPXKJICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHHUS
«OT TPOTHUBHOTO», OTIWYATh CBOMCTBA OT TMPHU3HAKOB, (POPMYyIHUpPOBATH OOpATHHIE
yrBepkeHus. Ocoboe 3HaYeHHWe JOoKa3aTelbHas JMHHUS MMEET I YriyOJIEHHOTO
U3Y4YCHUS] MATEMATUKH.

[lenpro U3ydeHUs] TEOMETPUH SIBIISIETCA MCIOJIB30BaHUE €€ KaK MHCTPYMEHTa IMpHU
pEIICHNN KaK MaTeMaTUIECKUX, TaK U TPAKTHUECKUX 3a/1a4, BCTPEUAIOIINXCS B peaTbHOU
#u3HU. OOydaromuiicss AOHKEH HAyYUThCA ONpPENENsiTh T'€OMETPUYECKYIO (urypy,
ONKCHIBATH CJIOBAMH YEPTEX WM PUCYHOK, HAWTHU TUIONIAJb 3€MEJIbHOTO YYacTKa,
pacCUMTHIBATH HEOOXOJUMYIO JUIMHY ONTOBOJOKOHHOTO Ka0enss Wih TpedyeMble
pa3Mepbl rapaxka uisi aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpas, BBIYMCIWTEIbHAS
JUHUS B u3ydeHUM reomerpuu. [lpu pemieHun 3amad MpPaKTUYECKOTO Xapakrepa
OOYYArOIIMICSA YYHUTCS CTPOUTH MATEMAaTHUYCCKHE MOJICTH PEANTbHBIX IKU3HCHHBIX
CUTYyallMi{, TPOBOJIUTh BBIYHCICHUS W OIICHUBATh aJCKBATHOCTh IOJYYCHHOTO
pe3yJbTaTa.

Oco6eHHOCTh Y4eOHOTro Kypca yriTyOJaE€HHOT0 U3yUeHHS TEOMETPUM COCTOUT B TOM,
YTO 00ydYarolmumecs He IPOCTO 3HAKOMATCS C ONPENEAEHHBIMU MOHATUAMU, & YBEPEHHO
oBiasieBatoT uUMHU. CyIIeCTBYIOIMME TEMbl MPOrpaMmbl 0a30BOTO Kypca T€OMETPHH
U3y4yalTcs Ha OoJiee TIyOOKOM YpoBHE, a oOydaromuecs MNpHOOpPETaoT yMEHUs,
MOMOTAIOIINE UM YBEPEHHO MPUMEHSITh CBOU 3HAHUS HE TOJHKO B MAaTeMaTHKE, HO U
B CMEXXHBIX MIPEAMETaX, Mpexae Bcero ¢pusnke u nHPOPMATHUKE, a TAKKE TOJIb30BAThHCS
MOJIYYCHHBIMH 3HAHUSMU TIPH PEIICHUN TPAKTUYCCKUX 3a]1a4.

CornacHo yuyeOHOMY miany B 7—9 kitaccax u3ydaercst yriyOnéHHbIA ydeOHbI Kype
«'eomeTpus», KOTOpPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COJEP>KAHUS:
«Havana reomerpum», «TpeyronbHuKN», «OKpPYKHOCTBY, «UeTbIPpEXYTONBHUKNY,
«ITopobuey», «dmeMeHTbl TpuroHoMeTpumn», «Inomann», a Takxe «Meroa KoopauHaT,
«Bekropsy, «IIpeobpazoBaHus TUIOCKOCTI.

OO1mee YUCIIO YacoB, OTBEIECHHBIX JUIL  W3y4YeHHUs ydeOHOro Kypca
«['eomerpusi», — 303 vacoB: B 7 kimacce — 102 gaca (3 vaca B Hezenmo), B 8 kiacce —
102 gaca (3 yaca B Henelnto), B 9 kinacce — 99 yaca (3 yaca B HEZICIIO).

51



pabouas mporpamMma | Martemaruka. 7—9 kiacchl (yriryOJEHHBIA YPOBEHb)

COJEPKXAHUE OBYYEHMUA

7 KIIACC

Hayaga reomerpun

Hcropust BOSHUKHOBEHHUS U pa3BUTUS reoMeTpuu. HadanpHble TOHATHSA T€OMETPUH.
Touka, npsimas, oTpe3ok, jayd. lloHarue 00 akcuome, TeopeMe, 10Ka3aTelIbCTBE,
ONPEIECICHUM.

B3anMHOEe pacnonoxeHWe TO4YeK Ha IpsaMoil. IM3MepeHue UmMHBI OTpe3Ka,
pPacCTOsTHUE MEXTY TOUKAMMU.

ITonymnockocTs n yrois. Buael yrinos. MI3Mepenue BenuunH yriaoB. BepTukaibHble
Y cMexHbIe yribl. [lapasuienbHble U IEpIeHIUKYISIpHBIE IpsiMble. PaccTosHMe OT TOUKH
J10 TIpsiMou. buccekTpuca yria.

Jlomanada. Buapel nomassix. JlnimHa nomaHoil. MuoroyroneHuku. Ilepumetp
MHOI'OYyroyibHuKa. [IoHsTHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYI'OJIbHUKAX.

[lepBrUYHBIE IPEACTABICHUS O PABEHCTBE (PUTYp, UX PACIIONOKEHUU, CHMMETPHUHU.

[Ipocreiimue noctpoeHuss. MHCTpyMEHTHI 111 U3BMEPEHUM U TOCTPOCHHU.

TpeyrojabsHuku

Buael  TpeyronbHUKOB:  OCTPOYTOJBHBIE, MPAMOYIOJIBHBIE, TYIOYIOJIbHBIE,
paBHOOEPEHHBIE, paBHOCTOpOHHME. MeanaHa, OucceKTpuca 1 BbICOTa TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii ©  BTOPOW IIpU3HAKH  PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpeHHBIE TPEYroJIbHUKM MW HX CBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYroJdbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTrOJIbHUKOB.

CooTHonIEHMsT MEXAYy CTOPOHAMM U yIJIaMM TpeyrosbHuUKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OceBOM cummerpuu. I[Ipumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

I[MapauneabHblie npsaMbie. CyMMa yrji0B MHOTOYT0JIbHUKA

[TapanienbHOCTh MPAMBIX, UICTOPUUECKHUE CBEIICHUS O nocTynare EBkinaa u o ponu
JloGaueBCKOr0O B OTKPBHITUM HEEBKIMUOBOM reomeTpun. CBOWCTBA W MpU3HAKU
napajuieNibHbIX NpsmbiX. CymMa yriioB TpeyrojbHHUKA. BHELIHME YIriibl TPEYrojbHUKA.
CyMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKAa M CyMMa BHEIIHMX YTJIOB BBIMYKJIOTO
MHOT'OYTOJIbHUKA.

IIpsiMOyroJIbHBIE TPEYT0JIbHUKHU

[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TpPEYroJbHUKOB. [lepneHaukynsp u
HakJIOHHas. CBOMCTBO MeEIMaHbl MNPSAMOYTOJBHOTO TPEYTOJIbHUKA, MPOBEAEHHOM K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

Okpy:xHOCTH
IToHATHS OKPY’KHOCTH M Kpyra. JJIEMEHThI OKPY>KHOCTH U KpyTa: LIEHTp, paauyc,
IAaMeTp, XOopAa, UX CBOWCTBA. B3amMHOE pacIOIOKEHUE OKPYKHOCTU U MPSIMOM.
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KacarenbHas u cekyias K okpyKHOCTH. OKpYHOCTb, BOIUCaHHas B yrodl. [Ipocrelimme
IIOCTPOEHUS C TIOMOLIBIO IUPKYJIS U JINHEUKHU.

I'eomeTpuyeckue MecTa TOYEK

[TonsiTue 0 reoMeTpuYecKoM MecTe Touek. [Iprumepbl reoMeTpUYECKUX MECT TOUYEK
Ha TUIOCKOCTU. buccekTpuca yria W CEpeIUHHBIM MEePHEeHIUKYISP K OTPe3Ky Kak
reoMeTpudecKkrue Mecta Touek. OnucanHas OKpyKHOCTb TPEYTroJibHUKa, €€ eHTp. MeTo
Tr€OMETPUYECKUX MECT TOUYEK MPHU PEIICHUN T€OMETPUUYECKUX 3a]1aY.

ITocTpoenusi ¢ MIOMONIbIO WUPKYJISA M JTHHEHKH
HcTtopuueckue cBeneHus. OO0CHOBAHUS MPOCTEUIINX MOCTPOSHUH, ATambl 3a4a9u
Ha MOCTPOEHUS, pEIICHNE 3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U JTMHEUKOM.

8 KJIACC

YeTbIpEXyroabHUKU

[Tapannenorpamm, ero nNpu3HaKku U cBoicTBa. [IpsMoyronbHUK, poMO, KBagparT, Ux
NPU3HAKU U cBoiicTBa. Tpanenus. PaBHoOeapeHHas Tparnenus, €€ CBOICTBA U MPU3HAKH.
[IpssmoyronbHas Tpaneuus. CpenHss TMHUS TPAIlCHHH.

CpenHsss nMHHS TpPEyroJibHUKA. MeETON yABOEHHs MEAWaHbl TPEYrOJbHUKA.
Teopema 0 nepecedyeHun MeIaH TPEYroJIbHUKA.

Teopema daieca, Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL TPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

IHoxooOue

[Togobue TpeyronbHUKOB, Kod3(pduiment mnoaodus. Ilpusnaku mnomoOus
TPEYroJbHUKOB. [I[puMeHeHne o 1001 TPU PEIICHUH TEOMETPUIECKIX M MMPAKTHYECKUX
3ajad.

Inomann

ITonstue o mmomraau. CBoicTBa mIomiaaei reomerpuueckux guryp. Ipocreitmme
dbopmynbl IS TUIOMIAAM TPEYrojbHUKA, MapajjieiorpaMma, pomba U Tpamneluu.
[Tnomaau nogoO6HBIX Guryp. OTHOIIEHNE TIOIIAACH TPEYTrOJIbHUKOB.

Teopema Ilugaropa
Teopema Iludaropa. IIpumenenne teopembl I[ludaropa mnpu pemeHnn
MPaKTUYCCKUX 3a]1a4.

JIeMEeHTbl TPUTOHOMETPHU U

CuHyC, KOCHUHYC, TaHI€HC M KOTaHT€HC OCTPOro yria MNpsMOYTOJIbHOTO
TpeyrojibHuKa. TpuroHomerpuueckue @yHknuu yrioB B 30° 45° wu  60°.
[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

V1Bl M 4eThIPEXYTroJIbHUKH, CBSI3AHHbIE C OKPY’KHOCTbIO
BrincanHble M LEHTpanabHbBIE YIJIBI, YTOJ MEXIY KacaTellbHOM W XOPAOW. YTJIbl
MEXIYy XOpJAaMH U CEKyLIUMHU. BrucaHHbIE U ONKMCAHHBIE OKPY>KHOCTU TPEYTOJIbHUKA
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U 4YeTbIpEXyrojabHuku. CBOWCTBA M TMPU3HAKKM BIKMCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacnonoxkenue JByX OkpyxkHocted. Kacanue okpyxHocten. OOmiue
KacaTeJIbHbIE K JBYM OKPYHOCTSIM.

9 KUIACC

Pemenne TpeyrojibHUKOB

Cunyc, xocunyc, Tanredc yrioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE
ToxkAeCTBO. DOpMyIbl NpUBEAEHUS. PellieHne TpeyroiabHUKOB. TeopeMa KOCUHYCOB H
TEOpeEMa CHHYCOB. PemieHue mNpakTUYECKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. PellieHue 3a/1a4 reoMeTpu4ecKor ONTUKH.

Tpuronomerpuyeckue ¢hopMyIbl s TUIONIAAN TPEYToJbHUKA, TapaJlieorpaMmma,
pomba, Tpamenuu. @Dopmyna ['epona. @opmyna  IUIOHMIAAM  BBITYKIIOTO
YeTBIPEXYTOJIBHUKA.

IHoxo0ue TpeyroibHUKOB

Xopabl U MOAOOHBIE TPEYTrOJILHUKKA B OKPYXKHOCTH. Teopema O MpOU3BEIACHUU
OTPE3KOB XOPJ, TEOPEMBbI O MPOMU3BEICHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTre
KacarelbHOU. [[puMeHeHne npu penIeHny Te€OMETPUUYECKUX 3aaad. Teopembl UeBbl u
Menenas. [lonstue o romoreTnu.

MeTtoa koopauHaT

VYpaBHeHuUEe NpsIMON Ha MIIOCKOCTH. Y TJI0BOU KOA(PPUIIMEHT U CBOOOIHBIN YIIEH, UX
reoOMEeTpUYeCKUii cMbIci. llapamienbHOCTh U MEPHNEHIUKYISIPHOCTh MPAMBIX (Yepes
YTI0BOUM K0P DUIIUEHT).

YpaBHEHHE OKPYKHOCTU. HaxoJeHue nepeceuyeHuil OKPYKHOCTEN U MPAMBIX B
KoopauHatax. @opMyJia pacCTOSTHHUS OT TOYKHU 10 npsiMout. [momaas mapamiesorpaMmma
B KOOpAHMHATaX, MOHSATHE 00 OpPUEHTUPOBAHHOW IMIIomanu. [IpumeHnenue Meroaa
KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a7adax.

BekTopsl

Bekroppr Ha miockoctu. CroKeHHWE U BBIUUTAHHE BEKTOPOB — TpaBHIIA
TpEeyrojpbHUKa W TMapajiesorpaMma. YMHOKEHHE BeKTopa Ha 4ucio. KoopaumHarb
BekTopa. CroXeHHe W BBIYMTAHHWE BEKTOPOB, YMHOXCHHE BEKTOpa Ha YHCIO B
KoopauHatax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[Tonstue o 6a3uce (Ha MIOCKOCTH). Pasznoxenust BEeKTOpoB 1o 6azucy. CkaisipHOe
MPOU3BEJCHUE BEKTOPOB, TCOMETPUYCCKUN CMBICI M BBIP@KCHHE B JIEKAPTOBBIX
KoopauHatax.  JIMCTpuOyTHMBHOCTH  CKajsipHOro  mpousBefeHus.  CkaisipHOe
MpOU3BEJCHUE U TpoerupoBaHue. [I[puMeHeHne CKaIsIpHOTO MPOU3BEICHUSI BEKTOPOB
JUIST HAXOXKJICHWsI JUIMH M YIJIOB. PelieHue TreoMeTpuvecKux 3adad ¢ IOMOIIBIO
CKaJIIPHOTO TIPOU3BEICHHUS.
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JIITMHA OKPYKHOCTH M IIOIIAAB Kpyra

IIpaBuibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yria, BBIYHUCICHHE JUIMH IyTI OKpyKHOcTed. Ilnomans kpyra, cekropa, CErMeHTa.
Hcropuueckue cBeeHUs 00 U3MEPEHNUHN JUIMHBI OKPY>KHOCTH U IUIOIIAIA KpyTa.

JIBHsKEeHMSI IIJIOCKOCTH

LentpanbHas cummetpus. LlentpanpHo-cummerpuuHnsble purypsl. [loBopot. OceBast
cuMMeTpusi. OUrypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOpOoU ocH. [lapamnenbHbiin
IIEPEHOC.

[TonsiTre ABM>XEHUA U ero cBoiicTBa. PaBencTBo uryp. IlposiBienus cummerpun B
IPUPOJIE, )KUBOIIUCH, CKYJIBITYpE, apxuTekType. Komnosunun aBmxeHni (mpocreiime
npumepsl). [[puMeHeHre B reoOMeTpUYECKUX 3a/1auax.

INPEAMETHBIE PE3YJIBTATBI

K xoHy 00yuenust B 7 kiacce 00y4yaromuics NOJYyYUT CIETYIONINE PEAMETHBIE
pE3yJIbTaTHI:

Pacno3naBaTh M3ydeHHBIC reoMeTpuyeckue (UTYpBI, ONMPEACISITh WX B3aUMHOE
pacrojio)keHue, Hu300pakaTh Te€OMETpUYECKHE (UTYPBI, BBIIOJHATH  UYEPTEKHU
[0 YCIIOBUIO 3a7auM. V3MepATh JMHEWHBIE U YIIOBbIE BEIMYMHBI. Pemare 3amaun Ha
BBIUHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTh MPUKUJIKY Y OLIEHKY JUMHEUHBIX Y YTJIOBBIX BEJIMYKH MMPEIMETOB B PEATIBLHOU
JKU3HU, Pa3MEPOB MPHUPOJHBIX OOBEKTOB. Pasznmuuath pa3Mepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBL.

CTpouTh 4epTEKHU K TEOMETPUUECCKUM 3a/1a4aM.

[Tosb30BaThCs NMpU3HAKAMKM PABEHCTBA TPEYTOJbHUKOB, UCTIOJIB30BATh IPU3HAKU U
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOANUTE TOTUYECKHUE PACCYKAEHHUS C UCTIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tomp30oBaThCs  MpU3HAKaAaMKU  PABEHCTBA  MPSAMOYTOJBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEJIUAaHbI, NPOBEAEHHON K THIOTEHY3€ MPAMOYTOJBHOTO TPEYTOJIbHUKA, B
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

OnpenensaTh NapauiebHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT
C HUMH cekymas. Onpenenarb NapauieIbHOCTh MPSMBIX C TOMOIIBIO pPAaBEHCTBA
PAcCTOSIHUN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOU MPSIMOM.

Pemrats 3a1aumn Ha KieT4aToi Oymare.

[TpoBOUTH BHIUMCICHUS U HAXOJIUTh YUCJIOBBIC U OyKBEHHbIC 3HAUEHUS YTJIOB B
F€OMETPUUECKUX 3aJlayaX C MCIOJIb30BAHUEM CYMMBI VIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIPHUKOB, CBOWCTB  yIJiOB, OOpa30BaHHBIX TMPU TEPECECUCHUH JBYX
MapaJIeIbHBIX MPSAMBIX CEKyIIEH. PelaTe npakTHuecKue 3a1a4i Ha HaX0KJAEHUE YIJIOB.
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Brnanetrs nonsitueM «reomerpuueckoe Mecto Touek» (nanee - ['MT). Onpenensarsb
OMCCEKTPUCY yTila U CEPEAMHHBIN MeprneHauKyysip K orpe3ky kak I'MT. [Toas3oBaThcs
nonsatueM I'MT npu nokasaresnbCTBE r€OMETPUYECKUX YTBEPKIACHUN U IIPU PELICHUH
3a11a4.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH MW Kpyra, XOpAbl U AUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh IOKA3bIBATh U IPUMEHATH 3TH
CBOMCTBA IPU PELICHUM 3a1a4.

Branets moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ meHtp. Jloka3plBaTh M HCIOJIB30BAaTh (PAKTBI O TOM, YTO OMCCEKTPHUCH YTJIOB
TPEYTOJbHUKA TIEPECEKAIOTCA B OOHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOYKE.

Brmaners mnoHATMEM KacaTebHOW K OKPYKHOCTH, IIOJB30BaTbCS TEOPEMOU
O MEPHEHIAUKYIAPHOCTU KacaTeIbHOM M paanyca, NMPOBEIAEHHOIO K TOYKE KAaCaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OAHOU
TOYKH, U IPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

JIoKa3pIBaTh M NPUMEHSTH NPOCTEUIINE T€OMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IIPAKTUYECKUNA CMBICI.

IIpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUS C MOMOIIBI0 LUPKYIS M
JIMHEWKHU.

K xoniy o6yuenust B 8 kiacce 00ydaronuiicss moayduT CIEIYIONINE PEAMETHBIC
pEe3yJIbTaTHL:

Pacmio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX DJIEMEHTHI, TIOJIb30BAThHCS
VX CBOWCTBAMMU IPU PELICHUU I'€OMETPUUYECKUX 3a1a4. Pa3nnuare Mpu3HaKy U CBOKMCTBA
napajuiesiorpaMmma, pomoa U IpsIMOYTOJIbHHKA, TOKA3bIBaTh UX U YBEPEHHO MPUMEHSTH
TIPY PEIICHUU TEOMETPUIECKUX 3a1ad.

Hcronp30BaTh CBOKCTBA TOYKHU NIEPECEUCHUS MEIMAH TPEYTOJbHHUKA (IIEHTPa Macc)
B PEIICHHUH 3a/aY.

Brnanets moHsATHEeM cpelHEW JIMHUU TPEYroJbHUKAa M TPameluu, TPUMEHSITh UX
CBOMCTBA MpPHU PEIIEHUH TeOMETpUYecKux 3aaad. Mcnomp3oBare Teopemy Daineca u
TEOPEMY O MPOTOPIIMOHANBHBIX OTPE3KaX, MPUMEHATh X JUIS PEIICHUS MPAKTHICCKUX
3ajay.

Pacmo3naBaTh MeHTpaIbHO-CUMMETPHYHbBIE (PUTYPHI U MCTIOJIB30BaTh UX CBOMCTBA
IIPY pEIICHUN 3a71a4.

Brnagers moHSATHSMH TIOAOOMS TPEYrOJBHUKOB, KodbhdUIMEHTa MOoA00us,
COOTBETCTBCHHBIX JJICMEHTOB IOJO0HBIX TPEYroJbHUKOB. VMeTh MpeacTaBiICHUE O
npeoOpa3zoBaHuu Mo00us U 0 T0100HBIX (purypax. [Tonp3oBaThes mpu3HAKaMu TTO100US
TPEYTOJIbHUKOB TIPU PEIICHUH TeOMETPHUYECKuX 3anad. Jloka3piBaTh W TPUMEHSTH
OTHOIICHUS TMPOMOPIUOHATBHOCTH B TIPSIMOYTOJBHBIX TpPEyrojabHUKaX. [IpUMEHSTH
MoI00Me B MPAKTUIECKUX 3aavax.

56



pabouas mporpamMma | Martemaruka. 7—9 kiacchl (yriryOJEHHBIA YPOBEHb)

BriBoauTh U HCIONB30BaTh MpocTenne GopMyIibl A MIIOMAAN TPEYTOJbHUKA,
napajuiesorpaMma, pomoa u Tpaneiuy. BeraucasaTs (pa3nuyHbIMU CIOCO0aMu) MII0IAAb
TPEYrojbHUKAa W IUIOHIAJAM MHOTOYTOJIBHBIX (Quryp (mojp3ysch, Tle HEOOXO0IUMO,
KaJbKyJIATOPOM). 3HaTh OTHOIICHHE IUIOMIAJ e MOJOOHBIX (GUTYP | MPUMEHSTDH
IpU pelieHny 3a1ad. [IpuMeHaTh 1ojlydeHHble YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBatbess  Teopemoit  [ludaropa nmns  pemieHUsT TEOMETPUYECKHX U
npakTUYecKkux 3afgady. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MHPAKTUYECKUX 3a/]ayax,
CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIME JIIMHBI.

Bnagets nmoHsATHEM BIIMCAHHOTO U IIEHTPAIBHOI'O YIJIA, yIiia MEXAY KacaTeJIbHOU 1
XOp/10i, OMMCAHHOM M BIIMCAaHHOM OKPYKHOCTHU TPEYTOJIbHMKA U YETHIPEXYTOJIbHUKA,
IPUMEHATH UX CBOMCTBA IPU PEILICHUU 3ajau.

IIpuMEHSATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJENH
JUISL  3aJa4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYHCIICHHUS
C TpPUMEHEHHUEM IMO0J00MsI UM TPUTOHOMETpUHM (TOJB3YSCh, TJ€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

K xoH1y 00yueHus B 9 kiaacce 00yyaromuicsa NOJy4YUT CIEAYIOIUE MPEIMETHBIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETPUUECKHE (PYHKIMM OCTPBHIX YIJIOB, YMETh HAxXOJHUTh C HUX
MIOMONIBI0  PA3JIMYHBIE DJIEMEHTHl MPSAMOYIOJBHOIO TPEYTrOJbHUKA («pEUIeHue
MPSIMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJISATOpa) JJIUHBI U
YTJIBI JJ1s1 HETAOIMYHBIX 3HAUCHUH.

[Tonp3oBaTbes (opmynaMu TPUBEAEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM  JUISI HAXOXIEHHUS COOTHOLICHUM MEXAYy TPUTOHOMETPUUYECKUMU
BEJINYNHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH HX IS
HaXO0XXJICHUSI PA3JIMUHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJbHUKOBY), MPHU
pPELICHUN TeOMETpUUECKUX 3aaad. [IpuMeHsSTh TMOJy4YeHHbIC 3HAHUS TMPU PEIICHUU
MIPAKTUYECKUX 3a7a4.

[IpyMEHSITP TPUTOHOMETPUIO B 3aJa4ax HAa HAXO0XKJACHWE IUIOLIAIHN, BBIBOJUTH U
BIAJCTh TPUTOHOMETPUYECKUMHU  GopMynamMu Il TUIOMIAJA  TPEYTroJbHUKA,
napasuiesiorpamMmma, pomoOa, Tparelyy, BBIBOJAUTh U MPUMEHATh (popmyny ['epoHa u
dbopmyIy ISl TUIOIIAIN BBIITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npeacTaBieHne 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYaALIUSIX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas rpu peieHuu 3aiad.

Hcnonb30BaTh TEOPEMBbI O BIMCAHHBIX Yrilax, yIrilax MEXAY XOpJaMH (CEKYLIUMH )
U yrlie MEXIy KacaTelbHOW W XOpAOW TMpPH PEIICHUH TIEeOMETPUYECKUX 3ajad.
Jloka3bIBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.
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Brnagets noHsiTueM KOOpAMHAT Ha MJIOCKOCTH, paboTaTh C ypaBHEHHEM NPSIMON Ha
IUIOCKOCTH. Braners MNOHATUSMHU yrioBoro Kod(pduiumeHTa ¥ CBOOOJHOrO YJICHA,
MOHUMATh UX TEOMETPUUECKUIA CMBICI U CBSA3b YTIOBOT0 KO3(PPHUIIMEHTA C BO3pACTAaHUEM
U yObIBaHMEM JMHEHHOW (QYHKIHMH. YMETh peliaTh METOJOM KOOpAMHAT 3a/ayH,
CBSA3aHHBIE C NAPAUIEIBHOCTBIO M IEPIEHIUKYISIPHOCTBIO MPSAMBIX, MEPECEYEHUEM
IPSIMBIX, HAX0XKAECHUEM TOUYEK ITEPECCUECHUS.

BbIBOIUTE U BIAJAETh YPAaBHEHUEM OKPY>KHOCTHU. VICIONIB30BaTh METOA KOOPJUHAT
JUIS HAXOXJACHUSA TEPEeCcCeYeHU OKpYXHOCTeH u Tmpsambix. Bragets ¢opmynamu
PAcCTOSIHUS OT TOYKH JI0 MPSIMOM, IUIOIIAAN MapajuiesiorpaMMa B KOOPAMHATAX, UMETh
NOHATHE 00 OpHEHTUPOBaHHOW IuIomanU. [lomb30BaTbcs METOAOM KOOpIMHAT Ha
IJIOCKOCTH, MPUMEHITh €ro NPH PEIICHHMH I'€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad.
[IpuMeHsATh METOJ KOOPJIMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHX 3a7a4uax.

Bnagers noHsaTHeM BEKTOpa. YMETh CKJIaJbIBATh U BHIYUTATh BEKTOPHI, YMHOKATh
Ha 4YHUCJIO, BIAAETh NpaBWIaMH TPEYroJibHUKAa M Napajuienorpamma. BrangeTts
NPaKTUYECKUMH MHTEPIPETALMUSIMHU BEKTOPOB. YBEPEHHO MOJIb30BATHCA KOOPAUHATAMU
BeKTOpa. BiianeTs cnokeHneM 1 BBIYMTAaHHEM BEKTOPOB, YMHOKEHHUEM BEKTOPA Ha YUCIIO
B KOOPJIMHATAX.

Nmets mpeacrtaBieHue o Oasuce (Ha IJIOCKOCTH). PackiangpiBaTh BEKTOPHI MO
O0asucy. PacknaapiBaTh  BEKTOpbl CWJI  C  TOMONIbIO  MPOCLHMPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpuMEHATh NOy4eHHbIE 3HAHUS B MPOCTEUILINX
dbu3nyecKux 3agadyax.

Brnagete TOHSATHEM CKaJsipHOTO MPOU3BENCHHUS BEKTOPOB, ITOHUMAaTh €ro
Tr€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BaThCS €r0 BBIPAKEHHEM B JE€KAPTOBBIX
KOOpJIMHATax. 3HaTh JIUCTPUOYTUBHOCTH CKAJISIPHOTO MPOU3BEIACHUS U €ro CBs3b
¢ npoenupoBaHueM. [I[pUMEHsITh CKalsipHOE MPOU3BEIECHUE BEKTOPOB JJIsl HAXOXKIACHUS
JUIVH U yTJ0B. Pemate reoMeTpuyeckre 3ajauu ¢ IOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUS.
Hcnonb30BaTh CKaJsipHOE MPOMU3BEIECHUE BEKTOPOB B alNreOpandyecKux U (PU3NYECKUx
3ajadax.

Bnagers NOHATUSIMU PABUIILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JAJIMHBI
YT OKPYXHOCTH Y PaJUaHHON MEphI yIila, BBIYUCIATh UIOIIAb KpyTra U €ro 4yacTei.
[lonumate cmbicn yucna 7. I[IpUMeHSATh MOJyYEHHbIE YMEHHMS MpPU PEIICHUH
MPaKTUYECKUX 3a/1a4. 3HATh UCTOPUUECKHUE CBEJICHUS 00 U3MEPEHHUH JJIUHBI OKPY>KHOCTH
U TUTOLIAAM KpyTa.

Nmeth mipeacTaBieHre O MpeoOpa30BaHUU TIJIOCKOCTH, O JBIKEHMsIX. Haxonuthb
OCH, UEHTPhl CHUMMETpUU (UTyp, ILEHTPHl MOBOPOTA, HAXOAUTH KOMIIO3UIIUU
npocredmux mnpeoOpazoBaHuil. [IpUMEHSATh [BMXKEHMSI IJIOCKOCTH MpPU PEUICHUU
reOMETPUYECKUX 3a/1ay.

[IpuMeHATh MOoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJIEIH
JUISL  3aJa4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TpUMEHEHUEM TMOoAOOUS U TPUTOHOMETPUYECKUX (YHKUMM (MOJB3YsACh, TIe
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).
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7 KIIACC
Hasanue paznena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHoBHOE coziepkaHne
(Temnl) Kypca 4acoB 00yJaromuxcs
Hauana reomerpumn. 28 Hctopus BOSHUKHOBEHHUS U 3HAaKOMUTBCS C UCTOPUEN Pa3BUTHUS

IIpocreitmme
reoMeTpudeckre (Gurypsl

1 uXx cBoiicTBa. M3mepenue
r€OMETPUYECKUX BEJIMYHH

pPa3BUTHUSI TEOMETPUH.
HauanbHble MOHSITUSI TEOMETPUHU.
Touka, npsimasi, OTPE30K, JIyY.
[Tonsatue 06 akcrome, TeopeMe,
JI0Ka3aTeNIbCTBE, ONPENEIICHUH,
CBOWCTBE, MPU3HAKE.

B3anmHoe pacnosnoxkeHne ToueK
Ha npssMou. sMepenue IvHbI
OTpe3Ka, PACCTOSTHUE MEXKITY
TOYKaMHU.

[TonymnockocTs u yron. Buae

yriioB. U3MepeHne BETMYnH yTIIoB.

BepTtukanbHble U CMEXKHBIE YIUIBL.
[TapannenbHbie U
NIEPIIEHANKYJIIPHBIE IIPSAMBIE.
buccekrpuca yrina.

JlomaHnas. Buapl nomaHbIX. [[mHa
JIOMaHOW. MHOTOYTOJIbHUKH.
[IepumeTp MHOTOYTOJIBHUKA.

reOMETPUH, IPUMEHEHUEM I'€OMETPUN
B PEAIBHOM KU3HHU.

@opMyIMpPOBATH OCHOBHBIE ITOHSATHS,
ONPENIECIICHNS U aKCHOMBI.

Pacnio3HaBaTh U3y4eHHbIE
reoOMeTpUYECKUEe PUTYPBI, ONIPEACIIATh UX
B3aMMHOE PaCIIOJIOKEHUE, BBITIOJIHATh
YEpTEXK 10 YCIOBUIO 3aaUH.

N3mepsATh TMHENHBIE U YTIIOBBIE
BEJINYNHBI TEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.

OrnpenensaTe «Ha ri1a3» pa3Mepbl peaIbHbIX
00BEKTOB, MPOBOJIUTH IPYOYIO OLIEHKY UX
pa3MepoB.

Pewrars 3aaun Ha BBIYUCIIEHUE 1JIMH
OTPE3KOB M BEJIUYUH YIJIOB.

PemaTe 3anaun Ha B3aMMHOE
pacnojoXeHNe TeOMETPUIECKUX PUryp.
[TpoBoauTh KIacCU(UKALIMIO YTIIOB,
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[ToHATHE O BBIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
HNHCTpyMEHTBI 1151 U3BMEPEHUN U
MIOCTPOEHUN

BBIYMCIIATH JINHEWHBIE U YIJIOBBIE
BEJIMYUHBI, IPOBOIUTH HEOOXOTUMBIE
JIOKa3aTEIIbHBIE PACCYXKICHUS.

BbrancisTh mepuMeTphl MpocTenImx Guryp,
JIOMAHBIX.

Pa3nuyaTe BRIMYKIIbIE U HEBBIITYKJIBIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
IIpoBOAUTE POCTENUILINE ITOCTPOCHUS U
U3MEPEHUS C IOMOILIBI0O HHCTPYMEHTOB

TpeyronpHUKU

19

Menauana, GuccekTpuca 1 BIcoTa
TPEYrOJIbHUKA.

PaBeHCTBO TpeyroJbHUKOB.
[IepBblii 1 BTOPOY MTPU3HAKH
PaBEHCTBA TPEYTOJIBbHUKOB.
PaBHOOEIpEHHBIE TPEYTONBHUKU U
ux cBoiictia. [Ipusnak
PaBHOOEIPEHHOTO TPEYTOJbHUKA.
TpeTuit mpu3HaK paBeHCTBA
TPEYTOJIbHUKOB.

Durypsl ¢ 0CEBOM CUMMETPUEM.
[Ipumepsl cummeTpun

B OKPY>KarOILEM MHUpPE

Pacnio3znaBaTh napbl paBHbIX
TPEYTroJIbHUKOB Ha FTOTOBBIX YepTEkKaX
Y Ha KJieT4aToi Oymare (C ykazaHueM
MIPU3HAKOB).

Omnpenensitb napbl paBHBIX TPEYTOJIbHUKOB
B T€OMETPUUYECKUX KOH(PUTyparusix
(c ykazaHueM MPU3HAKOB).

BoeiBonuTsk cienctBus (paBeHCTB
COOTBETCTBYIOIIHX AJIIEMEHTOB)

U3 PaBEHCTBA TPEYTOJHLHUKOB.
Hcnonp30Bath NpU3HaKU paBEHCTBA
TPEYrOJIbHUKOB B PELICHUH
reOMEeTPUUYECKUX 33/1a4.
dopMyIHpPOBATH ONPEACTICHUS
OMCCEKTPUCHI, BBICOTHI, MEIHAHBI
TPEYTrOJIbHUKA; CEPETUHHOTO
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NEepHeHANKYJIIIpa OTpe3Ka; epumMerpa
TPEYTOJIbHUKA, OCH CHMMETPUU (DUTYPHI.
Pacnio3naBaTh GUTyphI C 0CEBOIA
CUMMETPUEN.

Paznuuath NOHSTHS CBOMCTBA U ITPU3HAKA,
bopMyIMpOBaTh COOTBETCTBYIOITUE
JIOTUYECKUE YTBEPHKICHHUS.

Jloxa3bIBaTh U MPUMEHSATH CBOMCTBA U
MPU3HAKU PaBHOOEAPEHHOTO
TPEYTrOJbHUKA B PEIICHUH
r€OMETPUYECKUX 3a/1a4.

CTpouTh YepTexH, periaTh 3aa491

C TIOMOIIBIO HAXOXKICHHS PAaBHBIX
TPEYTrOJIbHUKOB.

Hcnons3oBath 1U(PPOBBIE peCcypChl

JUTS IOCTPOEHUH U UCCIIEIOBAHUS CBOMCTB
u3ydaeMbIiX (GUTyp 1 KOH(UTyparmii

[TapannensHOCTh. CymMma
YIJIOB MHOTOYTOJIbHUKA

15

[TapamienbHOCTh NPSAMBIX.
CBoiicTBa 1 MpU3HAKU
MapajlJICTbHBIX MPSIMBIX.

CymMa yriioB TpeyroJibHUKA.
Buemnue yribl TpeyrojibHUKA.
CyMMa BHYTPEHHUX YTJIOB
MHOT'OYT'OJIbHUKA U BHEIITHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJIbHHKA

PopMyIUPOBATH ITOHATHUE IMAPAIUICIIBHBIX
MPSAMBIX, HAXOJIUTh ITPAKTUUECKUE
MIPUMEPBL.

3HAKOMUTBCS C UICTOPUEH PA3ZBUTHS
T€OMETPHH, IIATHIM NOCTyaToM EBKIIMIA,
3HaueHueM padot JlobaueBckoro.
N3yuath cBOMCTBA YIJIOB, 0Opa30BaHHBIX
[IPY NEPECCUCHUU NAPAJIIEIbHBIX ITPSIMBIX
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CEKYIIIEH.

[TpoBoaMTH NOKA3aTENbCTBA
NapajuIeIbHOCTU JIBYX MPSMBIX

C MIOMOIIIBIO YIJIOB, 00pa30BaHHBIX

IIPU [IEPECECUEHUH ITUX MPSIMBIX TPEThEN
MIPSIMOM.

Pa3nuuathk cBOMCTBA M IPU3HAKU
napajuIeIbHBIX NPSAMBIX, IPUMEHATH UX
IIPU PELIEHUU T€OMETPUUECKUX 3aau.
BbIYuCIsATE CyMMY YIJI0B TPEYTOJIBHHKA,
CYMMY BHYTPEHHUX YIJIOB
MHOT'OYTOJIbHUKA U BHEIIHUX YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbHHKA.
Haxonuth ynucnoBbie U OYKBEHHBIE
3HAYEHHUS YTIIOB B TEOMETPUUYECKUX
3a/1ayax C UCIOJIb30BAHUEM TEOPEM

O CyMME yTJIOB TPEYTOJIbHUKA U
MHOT'OYT'OJIbHUKA.

[IpuMeHsTh MOTy4YEHHbIE 3HAHUS

MPU PEUICHUU T€OMETPUUECKUX

3aj1a4

IIpssmoyrosibHbIE
TPEYrOJIbHUKU

[Ipu3Haku paBeHCTBa
IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
[leprieHaUKYIISIp ¥ HAKJIOHHAS.
CBOICTBO MEMAHBI

Jloka3pIBaTh NpU3HAKU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
Onpenensats napsl paBHbIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
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IPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEAEHHON K TUIIOTEHY3E.
[IpAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriaom B 30°

Ha KJIeT4aTol Oymare U B reOMETPUYECKUX
KOH(pUrypauusx (¢ ykazaHuem
MIPU3HAKOB).

Hcnonb30BaTh MPU3HAKK PAaBEHCTBA
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
HEPaBEHCTBO O HAKJIIOHHOM U
NEPHEHANKYJIAPE B PEILICHUH
reOMETPUYECKUX 3a/]a4.

Jlokxa3bIBaTh CBOMCTBO MEIUAHbI
NPSMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBENEHHON K TUIIOTEHY3€, U
COOTBETCTBYIOIIMI IPU3HAK; CBOWCTBA U
MIPU3HAKHU IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

c yriom B 30°.

[IpuMeHSTh OTYyYEHHBIE 3HAHUS

IIPU PEILIEHUU T€OMETPUIECKUX

3a/1a4.

Pemrars 3a1aun Ha TPUMEHEHHUE CBOVCTB
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
Hcnonb30BaTh NOTyYEHHBIE 33/1a41

IIPU PEIIEHUU TPAKTUYECKUX

3aj1a4

I'eomerpuyeckue
HEpaBEHCTBA

CoOoTHOIIEHUS MEXKTy CTOPOHAMU
U YTJIaMU TPEYTOJIbHHKA.
HepaBeHCTBO TpeyroapHHKA.

BriBoauTh mpocCTEMIme reOMeTpUIECKUe
HEPABEHCTBA, TOHUMATh UX MTPAKTUUECKUX
CMBICIL.
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HepaBeHCTBO 0 UTMHE TOMAHOM.
HepaBeHcTBo Mex 1y

MEPIEHAVKYIISIPOM U HAKJIOHHOM.
Paccrostnue ot ToukH 10 npsAMon

Hcnonp30Bath JOKa3aHHbIE
reOMETPUUYECKHE HEPABEHCTBA,
CUMMETPHIO B PEIICHUH 337a4

OKpy>XHOCTb.
I'eomerpuueckne mecra
Touek. [locTpoenns

C TIOMOIIBIO IIUPKYIIS
1 JIMHEUKHU

18

OKpY>XHOCTb, XOPAbI U TUAMETPHI,
UX CBOMCTBa. B3anmuoe
pPacnoJIOKEHUE OKPYKHOCTH U
npsiMoii. KacarenpHas u cexymias
K OKPY’KHOCTH.

OKpy»XHOCTb, BHMCaHHAsl B YTOJI.
[ToHsTHE O TEOMETPUUECKOM MECTE
Touek. [Ipumepsl reoMmeTprueckux
MECT TOYEK Ha TIIOCKOCTH.
OnucanHasi OKpyKHOCTh
TPEYroJIbHUKA, €€ LEHTP.

MeToa reoMeTpuueCcKuX MECT
TOYEK MPU PEIICHUN
F€OMETPUYECKUX 3a]1a4.
O60cHOBaHMS TPOCTEUIITUX
MMOCTPOCHUM, 3TAIIbl 3aa41

Ha IOCTPOCHU S, PEUICHUE 3a/1a4

Ha IMOCTPOCHUE LUPKYJIEM U
JIMHEUKON

@OopMyIMpPOBATH OIPENECICHUSA .
OKPYKHOCTH, XOPJbl, JUaMETpa U
KacaTeJIbHOM K OKPYKHOCTH. M3y4uaTh nx
CBOMCTBA, [IPU3HAKH, IIOCTPOCHUE
YEPTEKEH.

HccnenoBars, B TOM YHCIIE UCTIOJIB3YS
(G POBBIE PECYPCHI: OKPYKHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH,
BIIMCAaHHOM B YT'OJI; PABEHCTBO OTPE3KOB
KAcaTeJIbHbIX.

OBiazieBaTh MOHATUEM OIMCAHHOU
OKPY>KHOCTH TPEYIOJIbHUKA.
@opMyIMpOBaTh 3TAIbI 33124

Ha OCTPOEHME (MIOCTPOCHHUE,
JI0Ka3aTeJIbCTBO, UCCIIEI0BAHNUE),
IIPOBOAUTH 33/1a4X HA IIOCTPOECHUE,
OCYILECTBJISITh OCHOBHBIE IOCTPOEHUS
UHUPKYJIEM U JIMHEUKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
reOMETPHUH, KIIACCUYECKUMHU 3aa4aMu
0 MOCTPOEHUNU
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[ToBTOpEHue, 06001ICHME, 10 [ToBTOpeHue u 06obIICHNE Pemiats 3a1aun, HIUTIOCTPUPYIOIIUE CBSI3H

CUCTeMAaTH3aIHs 3HAHUIA OCHOBHBIX TTOHSTHI U METOJIOB MEXTy pa3TnIHBIMU TEMaMH Kypca
Kypca 7 kjacca

OBIIEE KOJIMYECTBO 102

YACOBIIO ITPOT'PAMME
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8 KJIACC
Hasanue paznena KomnuectBo OCHOBHBIE BUJIBI IEATEILHOCTH
OcHOBHOE coziep>kaHne
(TemnI) Kypca 4acoB oOy4Jaronuxcs
YeTbIpEXYTOJIbHUKH 22 [Tapannenorpamm, ero npuszHaku U1 | M3o0paxaTh 1 HAXOAUTH HA YEPTE)KAX

cBoricTBa. [IpsMoyroasHUK, poMO,
KBaJIpaT, NX MPU3HAKA U CBOMCTBA.

Cpennsis TMHUS TPEYrOJIbHUKA.
Tpanenus. PaBHoOeapeHHas
Tparenus, €€ CBOUCTBA U
npusHakiy. [IpssmoyronsHas
Tpanenua. CpeaHss TUHAS
Tpanenuu. Teopema Paneca.
Teopema o MpONOPIMOHATIBHBIX
otpeskax. LlenTp macc
TpeyrojbHuka. LlenrpansHo-
CUMMETPUYHBIC (PUTYPHI

YETHIPEXYTOJIBHUKN PA3HBIX BUIOB U UX
AIIEMEHTHI.

DopMyIHpPOBATH ONPEEICHUS
napajuienorpamma, NpsMoyTroJIbHUKA,
pombOa, KBajsipaTa, Tpareuuu, paBHOOOKOM
Tpaneuuu, NpsMOyTroJIbHOM Tpaneuuu.
Jloka3bIBaTh U UCHOJIB30BAThH

MIPU PELLICHUH 3aa4 TPU3HAKH U CBOMCTBA
napajuienorpamma, NpsMoyTrojabHUKa,
pombOa, KBajpara, Tpareiuu, paBHOOOKOM
Tpaneuuu, NpsMOyTroJbHOM Tpaneuuu.
Jloka3pIBaTh U UCIOJIB30BATh

[P pelIeHnH 3a1a4d TeopeMsl Daneca

Y O IPOMOPLUUOHATIBHBIX OTPE3KaX.
DopMyIUPOBATh U JOKA3bIBATH CBOMCTBA
TOYKHU MEPECEUCHUS MEIUaH
TPEYTOJIbHUKA; TOTY4YaTh MPEACTaBICHUS
0 METOJIE MaccC, O CBS3H C (PU3UKOM.
®opMynupoBaTh ONPEAECICHUE U
JTIOKa3bIBaTh CBOMCTBA LIEHTPAIbHO-
CUMMETPUYHBIX QUTYP.
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Pemats 3a1aum ¢ UCII0JIb30BaHUEM
CBOMCTB M IIPU3HAKOB MapajlieIorpaMma.
[IpoBoUTh feneHre OTpe3Ka Ha paBHbIE
YacTH C IIOMOIIbIO HUPKYJIS U TUHEHKH.
Hcnonp3oBath U(PPOBBIE pecypChl

JUISL UICCIIEIOBAHUS CBOMCTB U3y4aeMbIX
¢buryp u KoHpuUrypauun

ITomoOue

16

[TogoOue TpeyroJbHUKOB,
kodppunmerT nogodus. [lpuznaku
10100 TPEYTOJIbHUKOB.
[Ipumenenune mopoous

IIPH PEIICHUH MPAKTHICCKUX
3aza4u. Beenenue nousaTus
npeoOpa3oBaHus OI00HUS U
no100HBIX (Uryp

HaxoauTe no100HbIE TPEYTOJIHBHUKH

Ha rOTOBBIX YEPTEKaX, YKa3bIBATh
COOTBETCTBYIOIIHE IMPU3HAKH ITOT00MSI.
OnpenensiTe napbl N0 100HBIX
TPEYTOJIbHUKOB B T€OMETPUUYECKUX
KOH(UTYypaIusx.

Pemats 3agaun Ha mo00OHEBIE
TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSITENILHOTO MIOCTPOEHUS YepTexen
Y HAXOXJCHUS MTOJ00HBIX TPEYTOJIbHUKOB,
C YKa3aHUEeM MPU3HAKOB M0 I00HSI.
ITpoBoauTH NOKA3aTEIHLCTBA

C UCIIOJIB30BaHUEM ITPU3HAKOB IMOI00USI.
[IpuMeHsTh oTyYeHHBIC 3HAHUS TIPH
pelIeHUH TeOMETPUUYECKUX U
MPaKTHYECKUX 3a/1a4.

3HAKOMHUTHCS C MOHATHSIMHU
peoOpa3oBaHus MOI00MS U TTOOOHBIX

buryp
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IImomane 16 IMonsgrue miomaau. CeoiicTBa DopMyJIMPOBATH CBOMCTBA ILIOMIA/IH,
TJIOMIAEH TEOMETPUICCKUX (DUTYP. | BBIICHSTH X HATJISTHBINA CMBICIL.
[IpocTetimme popMybl BriBouth hopMyIibl TII0IA N
TS TUTOIIAIA TPEYTOJIbHUKA, napaiesiorpaMmma, TpeyrojbHUKa,
napasuiesiorpamma, pomoa u Tpanenuu u3 GopMyJIbl IO IN
Tpaneuud. [Inomanu nogo6HbIX MPSIMOYTOJIbHUKA (KBaJpaTa).
buryp Haxoaute momanu uryp,
n300pakEHHBIX HA KJIETYaTOM Oymare,
HCIIOJIb30BaTh Pa30MEHKE HA YaCTH U
JIOCTPOCHHUE.
HaxoauTs miomaau nogoOHsIx Guryp.
Beruuciisate miomanay pa3inaHbIX
MHOTOYTOJIbHBIX (PUTYD.
Pemath 3agaun Ha momaab
C IPAKTUYECKUM COJICPHKAHUEM
Teopema ITudaropa u 18 Teopema I[Tudaropa. Ilpumenenne 3HAKOMUTBCS C UICTOPUEN TEOPEMBI

Hayajia TPUTOHOMETPHH

teopemsl [Tudaropa npu pemennn
MPAKTUYECKUX 3a]1a4.
[IponopumoHaIbHbIE OTPE3KU

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Cunyc, KOCUHYC, TAHT€HC U
KOTaHTEHC OCTPOTO yTIJia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Tpuronomerpuueckue QyHKITUU
yriioB B 30°, 45° u 60°

[Tudaropa.

JoxasbiBath Teopemy [ludaropa.
Jloka3bIBaTh COOTHOIICHUS MEXITY
IPOMOPIUOHATEHBIMUA OTPE3KaMH

B IIPSIMOYTOJILHOM TPEYTOJILHUKE U
MPUMEHSATDH UX NP PEHICHUN
reOMEeTPUUYECKUX 33/1a4.

Pemmatsb 3aaun Ha MPUMEHEHHE TEOPEMBbI
[Tudaropa, B TOM UncIie ¢ NPaKTHUYECKUM
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COJIEP/KaHUEM.
OrnpenensiTb OCHOBHbBIE
TPUTOHOMETPHUUECKUE (PYHKIINHU yIiia
C IOMOIIBIO MPSMOYTOJIBHOTO
TPEYTroJIbHUKA, COCTABIISATh TAOJINILY
3HaYEHUI TPUTOHOMETPUIECKUX (PYHKITHI
JUIS OCHOBHBIX YIJIOB.

[IprMEHATH MTOTyYEHHBIE 3HAHUSA U
YMEHHSI [TPU PEILIEHUH TPAKTHYECKUX
3a1ad.

3HAKOMUTBCS C UCTOPUEHN PA3BUTHS
TPUTOHOMETPUHU

VYT7bl M UETBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPY>KHOCTBIO

20

BrniucanHble ¥ IEHTpaIbHBIE YIIBI,
YIOJI MEXIY KacaTeIbHOU U
XOpAOH. YTJIBI MEXITY XOPAaMH 1
CEKYLIUMU.

Bniucannsle u onucanHble
YETBIPEXYTOJbHUKN. CBOKCTBA U
IIPU3HAKHA BIIMCAHHOIO
YEeTBIPEXYTOJIBHUKA.

B3aumHoe pacrionoxeHue 1Byx
okpyxHocTteil. Kacanue
OoKpyxHOCTel. O01IHe
KacaTelbHbIE K JBYM
OKPY>KHOCTSIM

DopMyJIMPOBAaTH OCHOBHBIE ONPEIEICHUS,
CBSI3aHHBIE C YIJIaMH B Kpyre (BIUCAaHHbIN
yTOJ1, HEHTPAJIbHBIN yrom).

HaxonuTth BMCaHHbBIE YTJIbI,
ONMUPAIOIINECS HA OAHY AYTY, BBIYUCIIATh
YTJIBI C IOMOLIBIO TEOPEMBI O BIMCAHHBIX
yTiiax, TEOPEMbI O BIIMCAHHOM
YETBIPEXYTOJBHUKE, TEOPEMBI

O LICHTPAJIBHOM YTJIE.

HccnenoBars, B TOM YUCIIE € IOMOUIBIO
HU(POBBIX PECYPCOB, BIUCAHHBIE U
OMKMCAHHbIEC YETHIPEXYTOJIBbHUKH,
BBIBOJMTH UX CBOMCTBA U MIPU3HAKH.
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Hcnonp30BaTh 3T CBOWCTBA U IPU3HAKU
IIPU PELIEHUU 3a]1a4

[ToBTOpeHME, 0000IICHNE, 10 [ToBTOpEHHE OCHOBHBIX ITOHITHI Periats 3a1a4u, HUTIOCTPUPYIOIIKE CBSA3H

CUCTEMATHU3AIASA 3HAHUMN METOJIOB KYPCOB 7 U 8 KJ1acCOB, MEXTy pa3InMIHBIMU TEMaMH Kypca
0000111eHrE 3HAHUI

OBHIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME
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9 KZIACC
Hasanue paznena KommuectBo OcHOBHBIE BUIbI ACSTEILHOCTH
OcCHOBHOE coJIep KaHKe
(TemnI) Kypca 4acoB oOy4Jaronuxcs
Pemenue TpeyroibHUKOB 22 CuHyc, KOCUHYC, TAHT€HC yTJIOB dopMyIHpOBaThH ONpEIEICHUS

ot 0 no 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO.
@ opMyIIbl IPUBEACHUS.

Pemenue tpeyronpaukos. Teopema
KOCHHYCOB M TEOPEMA CUHYCOB.
Pemenune npaktuueckux 3aaau

C HCIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB ¥ TEOPEMBI CUHYCOB.
Tpuronomerpuueckue GopmyIsl
JUISl TUIOIAIN TPEYTOJIbHHUKA,
napasuiesiorpamma.

®opmyna ['epona. opmyna
IJIOIIAU BBITYKJIOTO
YeTBIPEXYTOJIBHUKA

TPUTOHOMETPUUECKUX (PYHKIIUHI TYTIBIX
U TIPSIMBIX YTJIOB.

CocTaBnsaTh TaOJINIly 3HAYECHUN
TPUTOHOMETPUYECKUX (PYHKIUI

JU1s1 OCHOBHBIX yriioB ot 0 mo 180°.
BbIBOIUTH COOTHOLIEHUS MEXKIY
TPUTOHOMETPUYECKUMU (PYHKITUSMHU.
BriBoauTh nipocreiiue hopMyIbl
IIPUBEICHUS U3 T€OMETPUYECKUX
COOOpaKeHHI.

BrIBOINUTH TEOPEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C painycOM OIHCaHHOU
OKPY>KHOCTH).

Pemate 3agaum 1o reomeTpun

C HUCIIOJIB30BAaHNE TEOPEM KOCHHYCOB U
CUHYCOB, HAXOJIUTh PAINyC OMMMCAHHON
OKPY>KHOCTH.

PemaTe npaktuueckue 3amauu,
CBOJAILMECS K HAXO0KICHUIO PA3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA.

BbIBOIUTH TPUTOHOMETPUYECKUE
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(bopMyJIBI 17151 TUTOIIA/IA TPEYTOIbHUKA,
napajuenorpamma, popmyiy ['epona,
(dbopMyITy TJIOMIAIN BEITYKJIOTO
YETBIPEX YT OJILHUKA.

Pemiats 3a71a4u ¢ UCIIOIB30BAaHUEM
M3YUYEHHBIX TEOPEM U COOTHOILICHHIA.
PemaTte mpakTuueckue 3agaun

Ha HaXO>KJICHUE TIJIOIIA/IA C MPUMEHEHUEM
JAHHBIX (hopmyT

[Tonobue TpeyroapHUKOB 12 Xopasl 1 NOJOOHBIE TPEYTOJNbHUKN | J[OKa3bIBaTh TEOPEMBI O MPOU3BEACHUN
B OKpykHOCTH. Teopema OTPE3KOB XOp/, TEOPEMBI O IPOU3BEACHUN
O IPOU3BEICHUH OTPEZKOB XOP/I, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJapare
TEOPEMBI O NIPOU3BEICHUN KacaTelabHOM, TeopeMsl UeBbl 1 Menenasl.
OTPE3KOB CEKYLIUX, TEOpEMa HccenenoBath, B TOM YHCIIE C TOMOLIBIO
0 KBaJIpaTe KacaTeJbHOM. U(POBBIX PECYPCOB, U3yUaeMble
IIprmenenue npu peeHun KOHUTypauu.
r€OMETPUYECKUX 3a/1a4. IIprMeHATH JaHHBIE TEOPEMBI
Teopemsl UeBnl 1 MeHnenast. MIPU PELICHUY T€OMETPUYECKHUX 3a1a4.
ITonaTHE O rOMOTETHHN 3HAKOMUTHCS C IIOHITHEM O TOMOTETHH,
C €ro NPUMEHEHUEM, B TOM YHCIIE
B IIPAKTUYECKUX CUTYaLMIX
Merton koopauHar 10 YpaBHEHUE NPSAMON HA IIJIOCKOCTH. OcBauBarh NOHATHE NPSIMOYTOJIBHOMN

VYrioBo#t ko3hdULMEHT u
CBOOOHBIN YJIEH, UX
r€OMETPHUYECKHUIA CMBICII.

CUCTEMBI KOOPAUHAT, AEKAPTOBBIX
KOOPAMHAT TOYKHU.
BrIBoINTH ypaBHEHUS PAMON
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[TapannensHOCTH U
NEPHEHAUKYISIPHOCTD MPSIMBIX
(aepes yriioBoi KodhPuIueHT).
YpaBHEHUE OKPYKHOCTH.
Haxoxnenue nepeceuennit
OKPYKHOCTEH U MPAMBIX

B KoopauHaTtax. @opmyna
pPAcCTOSIHUS OT TOYKHU A0 NPSIMOH.
[nomane napanienorpamma

B KOOpAMHATAX, IOHSATHE

00 OpHEHTHPOBAHHOM IJIOLIA/IH.
[Ipumenenne MeToga KOOpAUHAT
B [IPaKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUYECKUX 3aJauax

B KOOpAWHATaX, ypaBHEHUE
OKPY>KHOCTH.

BriaensaTe noJHbI KBagpaT Jis
HaXOXXJCHUS LIEHTpA U paauyca
OKPYKHOCTH 110 €€ ypaBHEHUIO.
Haxoaute Toukuy nepecedyenus nNpsmbIx U
OKPY’KHOCTEU B IPSIMOYTOJILHOM CHCTEME
KOOpPJIMHAT.

Pemrars 3a1aun Ha HaX0XKACHUE
PACCTOSIHUS OT TOYKH JI0 IPSIMOM.
BreiBouTh hopmyity riomaau
rapajiesorpaMMa B KOOpJAMHaTax,
3HAKOMHTHCS C MTOHATHUEM
OPUEHTUPOBAHHOM TLJIOIIA/IH.
IIpuMeHATH METOZ KOOPAUHAT

B NNPAKTUYECKU-OPUEHTUPOBAHHBIX
Ir€OMETPUYECKUX 3aJa4ax, UCCIEN0BATh
IIPUJIOKEHUSA METOJa KOOPAUHAT

B BBIYMCIIUTENBHON MATEMATHKE U
nH(pOpMaTHKE.

Hcnonp30Bath UPPOBBIE PECYPCHI

JUISL IOCTPOCHUS U UCCIIEOBAHUN.
3HaKOMUTBCS C UCTOPUEN pa3BUTHUS
r€OMETPUU, UCTOPUEH METOAA
KOOpPJIMHAT
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BekTopsl

20

Bexrops! Ha iockoctu. CroxkeHue
U BBIYUTAHHUE BEKTOPOB — MpPaBHIIa
TPEYTOJbHUKA U NapaljieJorpaMma.
YMHOXKEHHE BEKTOPa Ha YHUCJIO.
Koopaunatel Bextopa. CiioxeHnue u
BBIYUTAHUE BEKTOPOB, YMHOKEHUE
BEKTOpA HA YHCIIO B KOOPAUHATAX.
[IpumeHeHne BEKTOPOB B (hU3MKE,
LEHTp Macc.

[Tonsitue o 6a3uce (Ha MIIOCKOCTH).
Paznoxenus BEKTOpoB 1o 0asucy.
CxansipHoe Tpou3BEICHUE
BEKTOPOB, FTEOMETPUYECKUI CMBICT
U BBIpaXKEHUE B JIEKAPTOBBIX
KoopauHaTtax. JuctpruOyTHBHOCTH
CKQJISIPHOTO TIPOU3BEICHHUS.
CkansipHOE MPOU3BEAECHUE U
IPOELIMPOBAHKE.

[Iprmenenune ckaasspHOro
IPOU3BEICHUSI BEKTOPOB

JUIS1 HAXOKJICHHS JJIUH U YTJIOB.
Pemrenue reomerpuyeckux 3agau

C IOMOIIBIO CKAJISIPHOTO
IPOU3BECHUS

BBoauTh BEKTOpHI KaK HalpaBJIEHHbIE
OTPE3KH, UCCIIEI0BATh TEOMETPUUECKUI
(mepemernienue) U pu3UIECKuil (cumia)
CMBICIIBI BEKTOPOB.

3HATh ONPEEIICHUSI CYMMBI U Pa3HOCTH
BEKTOPOB, YMHOKEHHS BEKTOpa HA YHCJIO,
UCCJIEN0BATh T€OMETPUYECKUIN U
(U3UYECKUIT CMBICH 3TUX OTNEpaIUi.
PemaTte reomeTprueckue 3a1auu

C MCIIOJIb30BAHUEM BEKTOPOB.
HccenenoBarth CBSA3b BEKTOPOB

C IOHATUSMHU PABHOIECHCTBYIOIIEH CHII U
paBHOBECHS CUJI, IPUMEHSTh BEKTOPBI

K IPOCTEUIIUM 3a]]a4aM MEXaHUKH U
CTaTHUKH.

PacknanpiBaTth BEKTOp MO IBYM
HEKOJUIMHEAPHBIM BEKTOpaM,
pacKJIabIBaTh BEKTOPHI CHJI C TOMOILBIO
IPOELIUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOILICHUH.

Onpenensats CKaIsIpHOE MPOU3BEICHUE
BEKTOPOB T'€OMETPUUECKU U

B KOOPJIMHATAX, I0KA3bIBaTh
PaBHOCUJIBHOCTB OIPEACIIEHUN U
JUCTPUOYTUBHOCTH CKAJIIPHOTO
IIPOU3BECHHUS.
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BBaucnsTe cyMMy, pa3HOCTH U CKAJISIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPIUHATAX.
[TpuMeHSTh CKaISIpHOE TIPOU3BEICHHE
JUTSL HAXOXKACHHMSI JTHH U yTJIOB.
HccnenoBaTh CBsI3b CKAISIPHOTO
MPOU3BEICHUS U OPTOTOHAIBLHOTO
MPOCIIMPOBAHUS, IPUMEHSITH B 3a7a4ax.
Pemate reomeTpuueckue 3a1auu

C TIOMOIIBIO CKAJIIPHOTO MTPOM3BEICHN.
Pemate 3a1aun Ha MpaKTUYECKOE
MPUMEHEHUE CKATIIPHOTO MPUIIOKCHHUS

B (pu3uke (BHIYMCIICHHE PAOOTHI

B MEXAHHUKE)

JInHa OKpYKHOCTH
U IUIOIIAb Kpyra

16

[IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX 3JIEMEHTOB.
Hucno 1 1NMHA OKPYKHOCTH.
JInvHa nyru OKpy>KHOCTH.
Paanannas mepa yrna.

[Lnomane Kpyra u €ro 3JIEMEHTOB
(cekTopa M CerMeHTa).
Brruncnenue nepumMeTpoB

U TIomazeit puryp, BKIIOYAIOMNUX
3JIEMEHTHI Kpyra

@opMyIMpOBATh ONPEAECTIEHUE
IIPaBUJIbHBIX MHOTOYT'OJIbHUKOB, HAXOJUTh
WX DJIEMEHTHI.

[Tonb30BaTHCA MOHATUEM JUTHHBI
OKPYHOCTH, BBEIEHHBIM C [IOMOLIBIO
MPaBUIILHBIX MHOTOYTOJIBHUKOB,
OMpPENENATh YACIO T, JJIUHY AYTH U
paavaHHYO MEpy yria.

[IpoBoauTh mEPEXO] OT pAAMAHHON MEPBI
yriia K TpalyCHOM 1 Ha000pOT.
Onpenensars MmIomaas Kpyra.

BeiBonuTh popMysibl (B rpayCcHOM
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U pajuaHHON Mepe) JJIs IJIMH YT,
HJIOHIaIICﬁ CCKTOPOB U CCTMCHTOB.
BbrancnsaTe miomanm CaoKHbIX Guryp,
BKIIFOYAOIMX 3JICMCHTBI OKPYKHOCTH
(kpyra).

HaxoauTs miomaau pa3IndHbIx GUryp
B 3a/1a4ax peaJILHOﬁ KNU3HU

I[BI/I}KCHI/IH IIJIOCKOCTH

10

LlenTpasibHasi CHMMETPHSI.
LlenTpasibHO-CUMMETPHUYHBIE
¢urypsl. [ToBopot. OceBas
cuMmmeTpusi. PUrypel,
CHUMMETPUYHBIE OTHOCUTEIILHO
HEKOTOPOU OCH.

[TapamiensHbIN IEPEHOC.
[TonsiTHE NBUKEHUS U €T0
cBolicTBa. PaBeHcTBO uryp.
[IposiBIeHNs cHMMETPUH

B IPUPOJIC, ’KUBOMUCH, CKYJIBIITYPE,
APXUTEKTYPE.

Kommo3uunu nerxxeHni
(mpocteiiire npuMepsl).
[IprmeHeHue B reOMETPUIECKUX
3a/1auax

Pazbupath npuMepsl, WILTIOCTPUPYIOIINE
MOHSTUS IBUKEHHUS, IEHTPOB U OCEN
CUMMETPUH.

DopMyIUPOBATH ONIPEACIICHHS IBUKCHHUS
IJIOCKOCTH, MTApaJIETLHOTO TIEPEHOCA,
MOBOPOTA, IEHTPAIBLHON U OCEBOM
cumMeTpuu. Jloka3pIBaTh UX CBOMCTRBA,
HAXOJUTh HEMOJABUXHBIE TOYKH, OCH
CUMMETPUH.

HaxoauTs EHTpBI 1 OCU CUMMETPHUIA
NpOCTEUIIUX PUTYP.

ITIpumeHsTs napauiebHbIA IEPEHOC U
CUMMETPHIO MTPU PELICHUU
r€OMETPUYECKHUX 3a]1a4.

Hcnonp3o0BaTh IUPPOBHIE PECYPCHI

JUTS TIOCTPOCHUN U UCCIIENOBAHUMN
peoOpa30BaHMUK TUIOCKOCTH U
KOMIIO3ULIUH JIBUKEHU .
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3HaAKOMUTBCS C IPOSBICHUSIMHI
CUMMETPHHU B IPUPOJE, )KUBOIIUCH,
CKYJIBIITYPE, ApXUTEKTYPE

[ToBTOpEHHE, 0000IIEHNE,
cucTeMaTHu3anusd 3HAHUU

15

[ToBTOpEHNE OCHOBHBIX TTOHITHIA
METOJIOB KYpCOB 7—9 Kj1accoB,
00001IIeHIE U CUCTEMAaTH3alIHs
3HAaHUU

CB00OOIHO ONEpUPOBATH NOHATHUSIMU:
durypa, Touka, mpsimasi, yroi,
MHOT'OYT'OJIbHUK, PABHOOEIPEHHBIN U
PABHOCTOPOHHUU TPEYTOJbHUKH,
IPSIMOYTOJIbHBIN TPEYTOJbHUK, MEANAHA,
OucceKTpuca 1 BbICOTA TPEYTOJIbHUKA,
napasuiesiorpamm, poMO, IpsiMO-yTOJIbHUK,
KBaJIpaT, Tpareuus; OKpy>KHOCTb,
KacareJibHasl; paBEHCTBO U MO00ue
¢buryp, TpeyroJbHUKOB; MAPATIIETbHOCTh
U TIEPIIEHANKYISPHOCTD IPSMBIX, YTOJI
MEXY MPSIMBIMH, CHMMETPHS
OTHOCHUTEJILHO TOUKH U MPSIMOM; JUINHA,
paccTosiHue, BeJInYMHA yTJia, MJI01ab,
EPUMETP.
Hcnonp3oBath (opMyIibl: IEpUMETpPa U
IJIOLIAN MHOTOYTOJIbBHUKOB, JTUHBI
OKPY>KHOCTH U IJIOLIAAH Kpyra, o0bEMa
PSAMOYTOJIBHOTO Mapajuieenuneaa.
CB00OOHO OTIEpUPOBATH TOHATHUSIMHU:
NpsIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
BEKTOp; UCIIOJIb30BATh 3TH IMOHATHS
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JUISl IPEJICTABIICHUS JAHHBIX U PEILICHUs
3a/1a4, B TOM YHCJIE U3 IPYTUX y4EOHBIX
MIPEIMETOB.

PemaTe 3aa4n Ha MOBTOPEHHE OCHOBHBIX
MIOHATUH, WLITIOCTPALIUIO CBSI3EH MEKIY
pa3IMYHBIMU YacTsIMH Kypca. Beioupats
METOJ JIJIsl pEeLEHUs 3a/1a4u.

[IpuMeHsTh NOJy4YEeHHbIE 3HAHUS

B CMEKHBIX 00JIaCTSX, B IPAKTHUKO-
OpUEHTHPOBAHHBIX 33]1ayax

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

99
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTB 1 CTATUCTUKA» HA YIJIYBJIEHHOM YPOBHE
B 7-9 KITACCAX

MHNOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM 1H(PPOBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTh KaK C TOUKHU 3PEHUS MPAKTUUECKUX MPUIIOKEHHM, TaK U UX POJIU
B 00pa3oBaHNM, HEOOXOIUMOM KaXKJI0MY 4esIoBeKy. Bo3pacraer uncno npodeccuit, npu
OBJIQJICHUH KOTOPBIMU TpeOyeTcs xopoiiasi 0a30Bast HOJATOTOBKA B 00JIACTH BEPOSITHOCTH
U CTaTUCTUKH, Takas TMOJrOTOBKAa Ba)KHA JUIsl MPOJOJDKEHUS OOpa3oBaHUS W JJiA
yCHEeuHON mpoeCcCUOHAIbEHON Kaphephl.

Kaxxp1ii yenoBek MOCTOSIHHO MPUHUMAET PEIICHUSI Ha OCHOBE UMEIOIIUXCS Y HETO
naHHBIX. 17151 000CHOBAHHOTO MPUHSTHS PEIICHUS B YCIOBUSX HEJOCTATKA WJIA U30bITKA
nHpopMaliu HEOOXOAUMO B TOM YHCJIE XOPOUIO CPOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MbllIeHHE. IMEHHO TO3TOMY BO3HHKIIa HEOOXOIUMOCTh (POPMUPOBATH
y oOydaromuxcsd (PyHKIHOHAJIBbHYIO TPaMOTHOCTh, BKIIIOYAIOIIYI0O B C€0sl yMEHHE
BOCIIPUHUMATh M KPUTUYECKH aHAJIU3UPOBaTh HH(POPMALIMIO, MPEACTABICHHYIO B
pa3IuyHBIX (opMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHX PEaJIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH, TPOU3BOAUTH NPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH NIpHUHLHUIIAMU cOOpa, aHaiu3a U
NPEACTABICHUS] JAHHBIX U3 pPa3Iu4HbIX cdep KU3HU OOIEecTBA W TOCYyIapcTBa
npuoOuiaeT oOydalolmuxcs K OOIIeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3alMKM Mepedopa W TMojacuéra dYucia
BApUMAHTOB, B TOM 4YHCJI€ B MNPUKIAIHBIX 3aJayax. 3HAKOMCTBO C OCHOBAaMU TEOPUU
rpadoB co3ga€T maremMaTH4YecKud (QyHIaMEHT s (OpMUPOBAHHUS KOMIIETCHIIUMA
B oOysactu MHPOPMATUKH U IUGPOBBIX TeXHOJOTWH. [Ipy M3ydeHHH CTaTHUCTHKH H
BEPOSITHOCTH O0O0TallaloTCsl MPEACTaBICHUSI O0y4YaloIIMXCd O COBPEMEHHOW KapTHUHE
MHUpPa U METOJaxX €ro UCCIeNOBaHMs, (OPMUpPYETCS MOHMMAHUE POJIM CTAaTUCTHKHU KaK
UCTOYHHMKA COIMAJIBHO 3HAYMMOW MHGPOPMALMM M  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOATHOCTHOI'O MBILIICHHUS.

B cOOTBETCTBUU C JAHHBIMH LIEJIIMH B CTPYKTYype MpOrpamMMbl y4eOHOro Kypca
«BepoaTHOCTb U CTAaTUCTHKA» OCHOBHOTO OOIIEro 00pa3oBaHus Ha YIITyOJIEHHOM YPOBHE
BBIJICJICHBI  CIIEJIyIOUIUE COJepKarelbHO-MeTonuueckue mnuHuu: «lIpencraBnenue
JTAHHBIX U OMHCATENIbHAsI CTATUCTUKAY, «BeposSTHOCTHY, «NeMEHTH KOMOMHATOPUKIY,
«BBenenue B Teoputo rpadoB», «MHOXKECTBay, «Jlorukay.

Conepxxanue nuauu «lIpencraBieHre AaHHBIX WU ONMCATENIbHAsE CTATUCTUKA
CIIY’)KUT OCHOBOM 111 (POpMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(GOpPMALIUEH: OT UTCHUS U
UHTEpHpeTalu WHGOpManuu, NPEACTaBICHHOW B Ta0iuIax, Ha AuarpamMmax u
rpadukax, g0 cOopa, MPEACTABICHHMS M aHalu3a JaHHBIX C MCHOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTEpPUCTUK CpPEAHUX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOydJaroniecss ydarcs CUMTBIBATb M HMHTEPIPETUPOBATh JAHHBIC, BbIIBUIaTh,
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apryMEHTHUPOBATh U KPUTUKOBATH MPOCTEHUIIINE THUIIOTE3bI, Pa3MBIIIATH HaJl (DaKTOpaMH,
BBI3BIBAIOIIMMH HM3MEHUYMBOCTh, W OLEHUBATh HMX BIHMSIHUE HA paccMaTpHBacMbIe
BEJIMYUHBI U ITPOLIECCHI.

NHTynTHBHOE TMPEACTABICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEA0BAHUE
3aKOHOMEPHOCTEW M TEHICHIMM CTAaHOBUTCS MOTHUBHMPYIOIIEH OCHOBOM Ui M3y4EHUs
TEOPHUH BEPOSATHOCTEHN. boibllioe 3HaYeHne UMEIOT MPAKTUYECKHE 3aaHusl, B YACTHOCTHU
OTIBITHI C KITACCUYECKUMU BEPOSATHOCTHBIMU MOJEIISIMU.

[ToHsiTHE BEPOATHOCTU BBOJUTCS KaK Mepa MpaBIoNogo0us ciay4ailHOro coObITHSI.
[Tpu n3yuenun yue6HOro Kypca 00ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIIINMUA METOAaMU
BBIUMCJIEHUSI BEPOSITHOCTEH B CIy4yailHBIX 3KCIIEpUMEHTaX C pPaBHOBO3MOYKHBIMU
AIIEMEHTAPHBIMU HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MO3BOJSIOIIUMH CTaBUTh U
pemarh 0oJiee CIOXKHbIE 3a/1a4u. B yueOHbIl Kypc BXOAST HaYadbHbIE IPEACTABICHUS O
CJIy4allHbIX BEJIMUYMHAX U UX YUCIIOBBIX XapaKT€PUCTHKAX.

B pamkax yuyeOHOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOyYaroluxcs
C MHOXECTBAMU W OCHOBHBIMHU ONEpALMSAMHU HaJ MHOXXECTBAMHU, PACCMaTPHUBAIOTCS
IpUMEpbl TPUMEHEHUs TpadoB U FIEMEHTOB TEOPUM MHOKECTB JUJISl pELICHU 3aj]ad, a
TaK)K€ UCIIOIb30BaHUA B IPYTUX MATEMATHUYECKUX Kypcax U YUYEOHBIX IPEIMETAX.

B 7-9 kiaccax uzydaercst yueOHbIN Kypc « BeposITHOCTB U CTaTUCTHKA», B KOTOPBIN
BXOmAT pasnuensl: «llpeacTaBieHwe [OaHHBIX M ONHCATENbHAs  CTATUCTHKA,
«BeposiTHOCTE», «DleMeHThl KOMOWHATOpUKW», «BBeneHue B Teopuro rpadosy,
«MmuoxecTBa» u «Jlorukay.

OOmiee uMCIIO YacoB, OTBEJACHHBIX [JII M3YyYEHHUS YYEeOHOTrO Kypca
«BepostHocTh u ctaructukay, — 101 gaca: B 7 kimacce — 34 4vaca (1 wac B Henmeno),
B 8 kiacce — 34 yaca (1 gyac B Hezento), B 9 kiacce — 33 yaca (1 yac B Heziento).

COAEPXAHUE OBYYEHUSA
7 KIIACC

[IpencraBneHre TaHHBIX B BUAC TaOIHUII, TUarpaMM. 3ar0JTHCHUE TAOJIHII, YTCHUE
MOCTPOEHUE CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX auarpamMm. UteHue rpaduxoB
peanbHBIX TpoiieccoB. M3Brmeuenue wuHoOpMmanuu U3 gUarpaMM M TaOJIHIL,
WCITOJIb30BAaHUE W MHTEPIIPETAITUS JaHHBIX.

OnucarenpHasi CTATUCTUKA: CpelaHEe apupMeTHdYecKoe, MeauaHa, pa3Mmax,
HanOOoJIbIlIee M HAaMMEHbBIIICe 3HAYCHUS, KBAPTUIIH, CPEIHEE TapMOHMYECKOE, CpEIHee
TapMOHUYECKOE YHCIIOBBIX JTAHHBIX.

[Ipumeps! cityyailiHOM U3MEHYHUBOCTH ITPU U3MEPEHUSAX, B MACCOBOM ITPOU3BOJICTBE,
TEHJICHIIUH U CITy4alHbIe KoJIeOaHusl, TPYNIHUPOBKA JAHHBIX, TIPEJICTABIICHNE CITyYaitHON
U3MCHYMBOCTH C TIOMOIIBIO JWarpaMM, 4YacTOThl 3HAYCHHWH, CTaTHCTHYECKas
YCTOMYUBOCTb.

I'pad, Bepmmna, pedbpo. Crenenb BepuiuHbl. Uncino pédbep u cymmapHasi CTeneHb
BepuivH. [lonstre o cBa3HbIX rpadax. ITytu B rpadax. Lenu u uuknsl. O6xon rpada
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(stinepoB myTh). Ilonsatue 06 opueHTupoBaHHOM rpade. Pemienue 3agad ¢ MOMONIBIO
rpados.

VYTBepxkaeHUsT W BbICKa3zbiBaHuA. OTpULIaHHE  YTBEPXKACHUS, YCIOBHBIE
YTBEPKJI€HHUSI, 00paTHBIE U PABHOCUJIbHBIE YTBEPKICHHSI, HEOOXOAUMBIE U JJOCTATOYHBIE
yCIIOBUS, CBOMCTBAa M INpHU3HAKU. [IpOTUBOMOJIOXKHBIE YTBEPKACHUA, JOKA3aTEIbCTBA
OT IPOTUBHOTO.

CnyyaiiHblil SKCIIEpUMEHT (OMBIT) U cay4ailHoe coObiTue. BeposTHOCTh 1 yacToTa
CIIy4ailHOTO COOBITHA. PONb MalloBEpOSTHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHM
B IIPUpPOJIC U B OOIIIECTBE.

8 KJIACC

MHOX€eCTBO M INOAMHOXKECTBO. IIprMepbl MHOXECTB B OKPY)KAIOLIEM MHpE.
[lepeceuenre u oObeAMHEHNE MHOXKECTB. [narpammel Diinepa. YucnoBble MHOKECTBA.
[Ipumepsl MHOXKECTB M3 KypcOB anreOpbl U reoMerpuu. llepedncnenue 31eMeHTOB
MHO’KECTB C IOMOILbIO OpraHU30BaHHOTO Nepedopa u npaBuia ymHoxkeHus. Gopmyna
BKJIFOUECHUA-UCKITFOUECHUS.

OneMeHTapHble  cOoObITHA. BeposiTHocTHM — ciydallHbIX — COOBITUHA.  ONBITHI
C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. CiTydaiiHbIN BBIOOD.

N3mepenne paccenBaHus 4YHCIOBOIO MaccuBa. Jlucmepcuss W CTaHIApPTHOE
OTKJIOHEHHE 4HUCIIOBOro Habopa. CBOMCTBA JUCIEPCUH U CTAHAAPTHOTO OTKJIOHEHUS.
Jlnarpammbl paccerBaHUs ABYX Ha0J101aeMbIX BEJIMYMH. JInHEtHas CBA3b HA JUarpamme
pacceuBaHus.

HepeBo. [epeBo ciydaiiHoro s3xcnepuMenTa. CBONCTBA 1€PEBbEB: €IUHCTBEHHOCTD
NyTH, CBSI3b MEXJAY YMCIOM BepIIMH U uyucioM pédep. Ilonsrue o mimockux rpadax.
Pemrenne 3a1a4u ¢ TOMOIIBIO IEPEBLEB.

Jlornueckue cowsbl «M» u «MJIM». CBsi3b MEXIy JOTMYECKHUMH COIO3aMH U
orepalus Ml HaJl MHOXKecTBaMu. Vcronb30BaHNe JOrMUYECKUX COI030B B alreope.

Ciyqaitnbie COOBITHS KaK MHOJKECTBA 3JIEMEHTapPHBIX COOBITHIA.
[TpotuBonosnoxkueie coObITHs. Omnepanuu Hax coobiTusMU. Dopmyna  croxeHus
BEPOSITHOCTEM.

[IpaBuiio0 yMHOXEHHMSI BEPOSITHOCTEM. YCIIOBHAsh BEPOSTHOCTh. lIpencraBieHue
CIly4aifHOro sKcnepuMeHTa B BUJE aepeBa. HezaBucumeblie cOOBITHS.

9 KJIACC

KomOunaropaoe mpaBuio ymHOxeHus. llepecranoBku u ¢akropuan. Ywucio
coyetannii u tpeyroibHuK [lackans. CpoiicTBa umcen coderanuid. bunom Hprotona.
Pemmenue 3a1a4 ¢ uCnosib30BaHNEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposATHOCTh. CiyyalHbId BBIOOp TOYKM M3 (UTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA, U3 JYTU OKPYKHOCTH.
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Ucnertanus. Yenex um Heyaada. Cepust ucnbiTaHuil 10 nepBoro ycnexa. Cepus
ucnbiTanuii  bepuynnu. BeposTtHocTn coObITHH B cepuu uchbiTaHuid  bepHyu.
CayyaitHblif BBIOOpP U3 KOHEYHOTO MHOKECTBA.

CnydailHasg BeJIMYMHA W pacOpeaciieHHEe BeposTHocTel. IIpumepsl ciydalHBIX
BEJINUMH. BakHble pacnpeeneHnsi — YUCIO MOMBITOK B CEPUU HUCTIBITAHUM 10 TIEPBOTO
ycmexa W YHCIO YCIEXOB B CEpUU HCHbITaHUl bepHynnu (reomerpuueckoe u
OMHOMUATILHOE pacipeieiCHus).

MareMatudyeckoe OXUIAHUE CIIy4YahHOM BeIWYUHBL. DU3nUecKuil CMBICH
MAaTEMATHYECKOr0 OXuAaHus. [IpuMepsl nCcnoib30BaHUA MAaTEMATUYECKOTO OXKWJTAHUS.
Hucniepcust W CTaHAApPTHOE OTKJIOHEHWE CiIydyalHOW BennuuHbl. (CBOMCTBa
MaTeMaTUYECKOr0 OKHUJIaHWS U JUcliepcud. MaTeMaTHuyecKoe OKUJIaHUE U AUCIEPCUs
W3YYEHHBIX PACIIPENCIICHUM.

HepaBenctBo YebpbimieBa. 3akoH OoibIIMX uyucen. MareMaTH4ecKUe OCHOBAHMS
U3MepeHust BeposiTHOCTeH. Posib v 3HaUeHMe 3aK0Ha OOJIBIIIUX YUCEN B HAYKE, B IPUPOJIE
1 OOLIECTBE, B TOM YKCJIE B COLIMOJIOTMYECKUX 00CIEAOBAaHUSAX U B U3MEPEHUSX.

HPEIMETHBIE PE3YJIbTATDBI

K xoHiy 00yuyenust B 7 kjiacce 00y4Jarouuics MoayduT CIEIYIONINE PEAMETHBIC
pe3yabTaThl:

Yutate wuH(pOpMaIMIO, TPEACTABICHHYIO B Ta0nauIax, Ha JadarpaMmmax,
MPEICTABIIATH JIAaHHBIE B BUJI€ TA0JIUII, CTPOUTH CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIC
JUarpaMMbl IO MacCCHBaM 3HAYEHUH.

OnuckIBaTh M UHTEPIIPETHPOBATH PEATTbHBIE YNCIIOBBIC JaHHbBIC, PEICTABIICHHBIC B
Tabnuiax, Ha Auarpammax, rpapukax.

Hcnionb3oBath A1 ONMUCaHUs JAHHBIX CTATHCTHUYECKUE XapaKTEPUCTUKU: CpEIHEe
apupMeTHICCKOE, METMaHa, HanOOJIbIllee M HAMMEHBITICE 3HAYCHUS, pa3MaX, KBapTHIIH.

NMeTh mpencTaBlieHHE O JIOTHUECKHX YTBEPKIACHHUSAX W BBICKA3bIBAHUSAX, YMETh
CTPOUTH OTpHIaHUs, (HOPMYIUPOBATH YCIOBHBIE YTBEPKICHUS TIPHU PEIICHUU 3a]a4, B
TOM YHCIIC U3 JPYTUX YICOHBIX KypCOB, UMETh IIPEICTABIICHUE O TEOPEMAX-CBOMCTBAX U
TeopeMax-Tpu3HakKaX, O HEOOXOAUMBIX | JOCTAaTOYHBIX YCIOBHUSAX, O METOJE
JI0Ka3aTeNIbCTBa OT MPOTHUBHOTO.

HNmers mpencraBiieHne O CIlydaliHOM M3MEHYMBOCTH Ha NPUMEPAX PE3YJIbTATOB
U3MEPCHUM, IIeH, (U3MYECKUX BEIIMYUH, AHTPONMOMETPUUYECKHX JaHHBIX, HMETh
MPEJICTABJIECHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcrnionp30Bath 17151 OMUCAHUS TAHHBIX YaCTOThHI 3HAYEHUH, TPYIIIIUPOBATH JAHHBIE,
CTPOUTH TUCTOTPAMMBI TPYIIITHPOBAHHBIX JaHHBIX.

Hcnonp3oBath Tpadbl i1 perieHus 3a7ad, UMETh MPEJCTaBICHUE O TEPMUHAX
Teopun rpadoB: BeplInHA, PedpO, 1emb, UKI, MyTh B rpade, UMETh MPECTABICHNE
00 06xoje rpada u 00 OpUEHTUPOBAHHBIX Tpadax.
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K xoniy oOy4yenus B 8 kiacce oOydaronuiics MOJy4UT CIAEAYIOLIUE MTPEIMETHBIC
pE3yJIbTaThL:

OnepupoBaTh MOHATUSIMH MHOXECTBA, TTOJMHOKECTBA, BBITIOJHATH ONEPAIH HaJ
MHOXECTBAMU: OOBEAMHEHHUE, TEPECEUCHHUE, TMEPEUNUCIATh JJIEMEHTHI MHOXECTB C
UCITOJIb30BaHUEM OPTraHU30BaHHOTO TIepe0opa 1 KOMOMHATOPHOTO TIPABHIIa YMHOKCHHUSI.

HaxonuTh BEPOSATHOCTH CIIYYaWHBIX COOBITHH B CIIy4alHBIX OIBITAaX, 3Has
BEPOSTHOCTH 3JICMCHTAPHBIX COOBITHM, B TOM YHCJIC B ONBITaX C PaBHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU, UMETh TTOHATHE O CITy4aifHOM BhIOODE.

OnuceiBaTh JaHHBIC C TIOMOIIBIO CPEAHUX 3HAYCHWA W MEP PACCEHBAHMS
(mucriepcuss M CTaHAAPTHOE OTKIOHCHHUE). YMETh CTPOWTh W HMHTEPIPETHUPOBATH
TUarpaMMbl PAacCEMBAHUS, WMETh MPEICTABICHHUE O CBSI3M MEXKIy HAOII0JaeMbIMHU
BEJITMYMHAMU.

Nmeth mpencTaBieHne o ASpeBe, O BepmMHax U péOpax aepeBa, MCIOIb30BAHUH
JIEPEBbEB TIPU pEIICHWH 3a7a4 B TEOPUU BEPOSTHOCTEH, B JPYrHX YYCOHBIX
MaTEeMaTHYECKUX Kypcax U 3a/1a4d U3 APYTuX YIeOHBIX MMPEIMETOB.

OnepupoBaTh TOHATHEM COOBITHS KaK MHOXKECTBA JJIEMEHTAPHBIX COOBITHIMA
CJIy9aifHOTO OTIBITA, BBITTOTHATE OTIEPAIIMH HAJl COOBITUSMH, UCTIOJIE30BATh ITPH PEIIICHUH
3a/1ad auarpaMMbl Dijiepa, YHCIOBYHO NPAMYIO, MPUMEHATH (OPMYIY CIOXKCHUS
BEPOSITHOCTEM.

[Tonp30BaThCA MPaBUIOM YMHOXKECHHSI BEPOSTHOCTEH, WCIIOIh30BaTh ACPEBO IS
MIPEACTABIICHUS CIy9alHOTO ONBITa TMPH pemeHnr 3anad. OmnepupoBaTh MOHITHEM
HE3aBUCUMOCTH COOBITHH.

K kxoHIy o0yuyeHus B 9 kiaacce oOy4aromuiics MOJy4uT CIAEAYIOLUIUE TPEIMETHBIE
pE3yIbTaThI:

[Tonp30BaThCsl KOMOWHATOPHBIM MPABUJIOM YMHOXEHHS, HAXOJIUTh YHUCIIO
MEPECTAaHOBOK, YACJIO COYETAHUM, TTOJIb30BATHCS TPEYTOJIbHUKOM llackans npu pemennn
3aJlay, B TOM YHUCJI€ HAa BHIYUCIICHUE BEPOSATHOCTEH COOBITHIA.

Hcnonb30BaTh MOHATHE TE€OMETPUUYECKOM BEPOSITHOCTH, HAXOAUTH BEPOSITHOCTU
COOBITHI B OIBITaX, CBSI3aHHBIX CO CIYYailHBIM BHIOOPOM TOYEK M3 IJIOCKOUW (UTYPHI,
OTpPE3Ka, JJIMHBI OKPY>KHOCTH.

HaxoauTe BEpoOSITHOCTM COOBITHII B OMbBITaX, CBSI3aHHBIX C HWCIBITAHUSIMU J0
JTIOCTHXKEHUS IEPBOTO YCIEXa, B CEpUSIX UCTbITaHUN bepHymu.

HNmers mnpencraBiieHME O CIYyYalHbIX BEJIMYMHAX W OINO3HABATH CIIyYalHbIC
BEJIMYMHBI B SIBJICHUSIX OKPYXKAIOIIETO MUPA, ONIEPUPOBATH MOHATUEM «PACIIPE/ICIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACHpPEACIICHUs] BEPOSTHOCTEN 3HAYEHUN CITyYaWHbBIX
BEJIMYMH B U3YUYEHHBIX OIBITAX.

Haxomute MareMaTuyeckoe OXUIAHWUE U JUCIEPCUI0 CIIYYaWHOW BEJMYMHBI I10
pacupeaeIeHnuo, NPUMEHITh YUCIOBBIE XAPAKTEPUCTUKU HM3YUYEHHBIX PACHPEICICHUI
IIPY PELICHUU 3a7a4.
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NMeTp mnpeacTaBieHUE O 3aKOHE CIy4YallHbIX 4YHUCEl KaKk O TPOsBICHUU
3aKOHOMEPHOCTM B  CIlyyallHOM  M3MEHYMBOCTH, IIOHUMaThb MaTEeMaTHYECKOE
00OCHOBaHME ONU30CTH YacCTOThl W BEPOSATHOCTU coObITHA. MMeTh mpencTaBiieHue
O POJIM 3aKOHa OOJIBIIMX YHMCEN B IPUPOJE U OOILECTBE.
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TEMATHYECKOE INTAHUPOBAHUME

7 KIIACC
Ha3sanue pasznena KomnuecTso XapaKTepuCTHKA AEATEIBHOCTH
OcHOBHOE coziep>KaHue
(TemsI) Kypca 9acoB 00yJaromuxcs
[IpencraBneHune JaHHBIX 4 [IpencraBneHne TaHHBIX B BUJIE OcBauBaTh CIOCOOBI TPEICTABICHUS
Ta0JIHILL, TUArPaMM. CTaTUCTUYECKUX JaHHBIX U YHCIIOBBIX
3anosgHeHue Ta0Iull, YTEHUE U MacCHBOB C ITOMOIIBIO TaOJIUI U
MOCTPOEHUE CTOJOMKOBBIX JMarpaMM C UCIOJIb30BaHUEM
(cTon0YaThIX) U KPYroBbIX aKTyaJIbHBIX ¥ BAKHBIX JTAHHBIX
JMarpaMM. (nemorpaduueckue gJaHHbIE,
Yrenue rpaduKkoOB peaTbHBIX MIPOM3BOJICTBO MPOTYKIUH,
npoueccoB. M3BieueHue OOIIIECTBEHHBIE U MPUPOJIHBIE SBIICHUS).
uH(popMaUuU U3 JUarpaMm u N3yyaTh MeTO bl paOOTHI C TAOTUYHBIMU
TaOJINL, UCTIONIb30BAHUE U U TpaduueCKUMHU NPEACTaBICHUSIMU
UHTEpIIpeTalns JaHHbIX. JAHHBIX C TOMOIIBIO ITUGPOBHIX
[TpakTuueckas padbora PECYpPCOB B X0/1€ MPAKTUYECKUX PAOOT
OnucarenbHasi CTATUCTHKA 8 OnucarenbHasi CTaTUCTHKA: OcBauBaTh NOHATHS: YUCIIOBOW MaccuB
cpeaHee apupMeTHIECKOE, (Habop), Mepa 1eHTpa, B TOM YUCIIE
MeAMaHa, pa3Max, Haubosbliee 1 cpenHee apupMeTHIecKoe, MeIMaHa,
HaMMEHbIIIee 3HAUCHHUS, KBAPTWIIM, | 4YacTOTa 3HAYCHUS
CpellHEEe TapMOHUYECKOE, CPEIHEE OnuceIBaTh CTATUCTUYCCKUE JTAHHBIC
rapMOHUYECKOE YUCIIOBBIX JAHHBIX. | C IMOMOIIBIO CPETHETO apU(PMETUIECKOTO
[Ipaktruueckas paborta U Meauansl. Pemate 3a1aqn.
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W3y4atb CBOMCTBA CpEHUX, B TOM YHCIIC
C MOMOIIBIO HU(POBBIX PECYPCOB, B XOJI€
MPaKTUYECKUX PaldoT.

OcBauBaTh NOHATHUS: HAaUOOJIbILIEE U
HaUMEHbIIIee 3HAYCHHSI YUCIIOBOTO
MacCHUBa, pa3Max, KBapTuib. Pemars
3a/1a4uu Ha BBIOOP crioco0a onucaHust
MacCHUBOB B COOTBETCTBHH C IPUPOJIOiM
JAHHBIX U [IETISIMU UCCIIEI0BAHUS, B TOM
YHCIIe B XO/I€ MMPAKTUIECKOU PabOThI

CityuaiiHasi U3MEHYMBOCTD

[Ipumeps! caydaiiHOM
WU3MEHYUBOCTHU NPU UBMEPEHUSX,

B MacCOBOM IIPOM3BOJICTBE;
TEHCHIINU U CIIydaliHbIe
KoJie0aHusl; IPYNIUPOBKA TaHHBIX,
IIPEACTABIICHUE CIIy4allHON
U3MEHYMBOCTHU C TTOMOILIBIO
Jarpamm; 4acTOThl 3HAUCHUH;
CTaTUCTUYECKAs! YCTOMUNBOCTD.
[Ipaktrueckas padbota

OnuceIBaTh JaHHBIE C TTOMOIIIBIO
IPYIIHUPOBKHU, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTAaTh NPOCTEUIIINE TUTIOTE3HI.
OcBauBath rpaduyeckue npeacTaBICHUS
Pa3HbIX BUJIOB CIIy4YallHOM
M3MEHYMBOCTH, B TOM YHCJIE€ C TOMOIIbIO
U(PPOBBIX PECYpPCOB, B XOJI€
MPaKTUYECKON pabOThI

Brenenue B Teoputo rpados

I'pad, BepmuHa, pedpo. CteneHn
BepInHbL. Yucno pédep u
CyMMapHasi CTCTICHb BEPIIVH.
[TonsiTue 0 cBSI3HBIX Tpadax.
[Tytu B rpadax.

OcBauBaTh NOHATHUSA: Tpad, BEPIINHBI U
pEbpa rpada, crenens, myTh B rpade,
I[N U UKL, TyTh B Tpade, IIocKuii
rpad, cBsA3HbBIN rpad), OpUEHTUPOBAHHBIN

rpad.

86




pabouas mporpamMma | Maremartuka. 7—9 kiaccel (YrryOJEHHBIH YPOBCHB)

Heru u nukiel. O6xoxa rpada
(2iis1IepOB MyTH).

[TonsiTHe 00 OPUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ TOMOIIBIO

rpacdoB

Pemate 331241 Ha TOUCK CyMMBI
CTereHel BepIrH rpada, Ha MOUCK
ob0xoma rpada, Ha MOUCK MyTe B rpadax.
Hcnons3oBate rpadsl MpU pelieHnn
3a71a4 U3 anreOpbl, FeOMETPUH, TECOPHH
BEPOSITHOCTEMH, APYTHX MPEAMETOB

Jlornka

YTBEpKICHNS U BBICKA3bIBAHMUS.
OTtpunianue yTBepxKIacHus,
YCIIOBHBIE YTBEPKICHHUSI, OOpaTHbIE
Y PaBHOCUJIBHBIE YTBEPKICHUS,
HEO0OXOIUMBIE U JOCTATOUYHbBIE
YCJIOBUSI, CBOMCTBA U ITPU3HAKH.
[IpOTHBOIOI0KHBIE YTBEPKICHHUS,
JI0Ka3aTeNIbCTBA OT IIPOTUBHOIO

N3yuaTe BUIBI YTBEPKIACHUN U
BBICKA3bIBaHUMU.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCJIOBHBIX YTBEPKIACHHM, 1OKA3ATEIbHbBIX
paccyxieHuit, GOpMyITUPOBKHU TEOPEM,
BBIPAKAIOIINX CBOMCTBA U MPU3HAKH,
METO/Ibl MATEMATUYECKUX JOKA3aTEIIbCTB

BeposaTtHocTs 1 wacToTa
CITy4aHOTO COOBITHS

Crny4yaliHbIN SKCTIEPUMEHT (OTIBIT)
U ClTy4aiiHOoe coOBITHE.
BeposiTHOCTB M yacToTa
CIIy9aifHOTO COOBITHSI.

Posib ManoBeposATHBIX U
MPAKTUYECKU TOCTOBEPHBIX
COOBITHI B IPUPOJIC U B OOIIIECTBE.
[Ipaktrueckas pabora

OcBauBath MOHATHS: CIIyYaWHBIA ONBIT
U ciy4daiiHOe COOBITHE, MAJIOBEPOSTHOE
U MPAKTUYECKHU JTOCTOBEPHOE COOBITHE.
N3y4yaTh 3HaYMMOCTh MaJIOBEPOSTHBIX
COOBITHI B IPUPOJI€ U OOILIECTBE

Ha BaXXHBIX ITpUMepax (aBapuu,
HECUYACTHBIE CITy4au, 3alI1Ta
nepcoHaNbHOM HH(pOpMalny, Iepeaada
JIAHHBIX ).

N3y4dats posb KIIACCUYECKUX
BEPOSITHOCTHBIX MOjieNiel (MOHETAa,
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UrpaibHas KOCTh) B TEOPUU
BEPOSITHOCTEM.

HabGmrogaTh 1 u3ydath 4acToTy COOBITUI
B [TPOCTHIX IKCIIEPUMEHTAX, B TOM YUCIIE
C TIOMOIITLI0 IU(PPOBBIX PECYPCOB

[ToBTOpEHUE, 0600IIEHNE, 3) [IpencraBnenne TaHHBIX. [1oBTOPSTH N3YUEHHOE U BHICTPAUBATH
CUCTEMaTHU3alMs 3HaHUU OnuncarenbHas CTATHCTUKA. CUCTEMY 3HAHUM.
BeposATtHOCTS CilydaiiHOTO Pemrats 3a1aun Ha ipeCTaBIECHNE U
COOBITHA. ONMCAHME JTaHHBIX C IOMOILBIO
MHoxecTBa ¥ TOJAMHOKECTBA. U3YYEHHBIX XapaKTEPUCTUK,
DnemeHThl Teopuu rpados npejcTaBieHne nHpopMauu
C MOMOIIIBIO TpadoB.
OO0cyx1aTh TpUMEpPHI CITyYalHbIX
COOBITHI, MAJIOBEPOSITHBIX U MIPAKTHYECKU
JIOCTOBEPHBIX CIyYalHbIX COOBITUM, UX
POJIM B IPUPOJIE U KU3HU YEIIOBEKA
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOIT'PAMME
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8 KJIACC
Ha3sanue pasznena KomnuecTtso XapaKTepuCTHKA AEATEIBHOCTH
(TemnI) Kypca 4acoB Ocnosroe conepate 0o0ydJaronmxcs
[ToBTOpEeHue kypca 7 kiacca 3 [IpencraBienue JaHHBIX B BUIE [ToBTOPATH U3YyYEHHOE U BHICTPANBAaTh
TaOJIMIL U TUATPAMM. CHUCTEMY 3HAHHUM.
OnucarenbHas CTaTUCTHKA. Pemiats 3a1aun Ha IpeiCTaBlICHUE U
CnyyaitHass U3BMEHYUBOCTb. OTMCAHUE JIAHHBIX C TTOMOIIBIO
Cry4aiinbie cCOOBITHSI. W3YUYEHHBIX XapAKTEPUCTUK.
BepositTHOCTH M 4aCTOTHI. Pemate 3anaun Ha peACcTaBiIeHUE
DJIEMEHTBI TEOPUH MHOKECTB. TPYNIUPOBAHHBIX TAHHBIX U OITUCAHUE
DneMeHThI Teopuu rpadoB CIIy4aililHOW U3MEHUYHUBOCTH.
Pemrars 3agaun Ha onpeieNIeHUE YaCTOThI
CITy4ailHBIX COOBITHH, OOCYXICHHE
PUMEPOB CITyYalHBIX COOBITHIA, 33141
Ha OMKMCaHUE MHOXXECTB U MPEJICTABICHUE
uHpopmaIuu B Buje rpadon
MHoxecTBa 4 MHOX€eCTBO U TOJIMHOXECTBO. OcBauBarh NOHSTHUS: MHOKECTBO,

[Iprmepbl MHOXKECTB

B OKPYKAarOIIEM MUPE.
ITepecedenne n 00bEeTUHEHUE
MHO€ECTB. [narpammel Ditnepa.
Hucnossie MHOXKeECTBA. [IpuMepsl
MHOXECTB U3 alNreOpsl U
TE€OMETPHUH.

MIOJIMHOXECTBO, BKITIOUEHUE,
nepeceueHrue U 00beIMHEHNE MHOYKECTB,
YHUCJIOBBIE MHOXKECTBA, YUCIIOBBIC
IPOMEKYTKH.

Pemate 3amaun ¢ moMotbo GopmMy
BKITFOUCHUS-UCKITFOUCHHS
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[lepeuncnenue 31EeMEHTOB
MHOECTB C TIOMOIIBIO
OpraHM30BaHHOTO Tiepedopa u
IpaBuIa YMHOKEeHUS. Popmyiia
BKJTFOUEHHSI-UCKITIOUCHHUS

BeposTHOCTS CcitydaitHOTo
COOBITHSA

3HGMGHT3pHBI€ COOBITHS.

BeposiTHOCTH City4ailHBIX COOBITHH.

OnbITH C pABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSMH.
CrnyualiHbli BEIOOD.
[IpakTnueckas paborta

OcBauBaTh NOHATHS: FJIEMEHTAPHOE
coObITHE, CITydailHOE COOBITHE Kak
COBOKYITHOCTbh OJIAarONPUSATCTBYIOIITUX
3JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE AJIEMEHTAPHBIE
COOBITHS.

Pemate 3a71aun Ha BEIYMCIICHUE
BEPOSTHOCTEU COOBITHH 11O
BEPOSTHOCTSIM DJIEMEHTAPHBIX COOBITHIA
CIIYYalHOTO OIBITA.

Pemate 3a71aun Ha BEIYMCIICHUE
BEPOSTHOCTEH COOBITHI B OTIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCJIEC C ITIOMOIIBIO
KOMIIBIOTEPA.

[TIpoBOIUTH M M3YYaTh OIBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITHUSMH, B TOM YHCIIC

C UCTIOJIb30BAaHUEM MOHET, UTPAJIBHBIX
KOCTEH U IPYTUX MOAEIEN B XOJI€
MPaKTUYECKON pabOThI
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OnucaresibHas CTaTUCTUKA.
PaccenBanne naHHbBIX

N3mepenue paccenBanus
YHCJIOBOrO MaccuBa. Jucnepcus u
CTaHIapPTHOE OTKJIIOHCHUE
yucaoBoro Habopa. CBolicTBa
JTWCTIEPCUN U CTAaHJAPTHOIO
OTKJIOHCHUS.

JlnarpamMmBbl paccerBaHMs JBYX
Ha0II0gaeMbBIX BeTuunH. JInHelnas
CBSI3b HA IMarpaMMe PacCEUBaHMUSI.
[TpakTudeckas padora

OcBauBaTh NOHATHUSA: TUCTIEPCUS U
CTaHAapTHOE OTKJIOHEHHE, UCTIOJIb30BaTh
9THU XapaKTEPUCTUKH JIJIsl OMTCAHUS
paccerBaHus IaHHBIX.

BriaBurate runote3bl 00 OTCYTCTBUM WU
HAJIMYUU CBSI3U MO IMarpaMmam
paccerBaHMUs.

Ctpouthb quarpaMMbl pacceruBaHUs

10 UMEIOLIMMCS TaHHBIM, B TOM YHCJIE

C TOMOIIBIO IU(PPOBBIX PECYPCOB

Benenue B Teopuio rpados

HepeBo. [lepeBo cirydaiHOro
skcriepumenTa. CBOMCTBA
JIEPEBbEB: €IMHCTBEHHOCTD IYTH,
CBSI3b MEXJ1y YMCJIOM BEPIIUH U
yuciaom pédep. [TonsTre o miockux
rpadax. Pemenue 3agauq

C TIOMOIIIBIO JIEPEBHEB

OcBauBaTh MOHSATHS: IEPEBO KaK rpad
0e3 MKJIa, BUCsS4Yasi BepIimHa (JIUCT),
BETBb JIEPEBA, MyTh B ICPEBE, TUAMETP
Jiepesa.

N3yuaTk cBOMCTBA AepeBa:
CYILIECTBOBAHUE BUCSYEH BEPIIUHBI,
€IMHCTBEHHOCTbD ITyTH MEXIY IBYMSI
BEPIIMHAMHU, CBSA3b MEXK]Y YHCIIOM
BEPIIHH U YUCIIOM PEDeEp.

Pemats 3agaun Ha TIOUCK U
IIEPEUYNCIICHUE ITYTEU B JEPEBE,
oTpe/iesIeHIE YUCIa BEPIINH Uiu pEdep
B JIepeBe, CBOMCTRA IJIOCKUX I'padoB

Jloruka

Jlornueckne coro3nl «M» n «MJIN».
CBs3b MEXy JIOTUYECKUMU

N3y4dats METOABI U CTPYKTYPY
MaTeMaTUYECKUX YTBEPKICHUM,
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COI03aMHU U OTIepaIUsIMHU
HaJl MHOKECTBaMH.
Hcrnonb30BaHne TOTHIECKIX
COIO30B B ajireope

COJIepKAIINX JJOTHYECKUE COFO3BI.
OcBanBaTh UCIIOJIB30BAHUE JJIOTUYECKUX
COI030B IIPU IOCTPOCHUH CUCTEM U
COBOKYITHOCTEW YpaBHEHUU U
HEPABEHCTBO OT IIPOTUBHOTO

Ornepannu HaJ CIIy4YaliHbIMU
coOpITusAMU. ClIOKEHHUE
BEPOSITHOCTEMN

Crnyyaitnbie cOOBITHS KaK
MHO>K€CTBA 3JIEMEHTAPHBIX
COOBITHIA.

[IpoTHBOMOIOKHBIE COOBITHS.
Omneparu HaJ COOBITUSMH.
dopmyJia CII0KEHUS BEPOSATHOCTEHN

OcBauBaTh NOHSTHS: B3aHMHO
ITPOTHUBOIIOJIOKHBIC COOBITHS, OTICPAITAN
HaJl COOBITUSIMU, O0OBETUHEHHE U
nepeceyeHre COObITHI, COBMECTHBIC U
HECOBMECTHBIE COOBITHSI.

N3yudath TeOpeMbl 0 BEPOSTHOCTHU
00BeAMHEHUS IBYX COOBITHIA ((POpMyIIBI
CJIOYKEHUSI BEPOSITHOCTEN).

Pemiats 3aa4m, B TOM 4KCIie TEKCTOBBIE,
Ha BBIYMCIIEHUE BEPOSITHOCTEN
00BeTMHEHNS U TIEPECCUCHHS COOBITHIA
C IIOMOIIIBIO YUCIIOBOU IIPSIMO,
auarpamm Jitepa

Y cii0BHasA BEPOSITHOCTb,
YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS

[IpaBuiiO yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHAsA
BEPOSITHOCTb.
[Ipencrasienue ciay4ainHoOro
JKCIIEPUMEHTA B BUJE JEPEBA.
HeszaBucumeie coObITHS

OcBauBarh NOHATHUSA: IPABUIIO
YMHOKEHUS BEPOSITHOCTEM, YCIIOBHAS
BEPOSTHOCTbh, HE3aBUCUMBIE COOBITHS,
JEPEBO CIyYalHOTO OIBITA.

Pemate 3a1aun Ha onpeesnieHre u
CBOMCTBA HE3aBUCUMBIX COOBITUH.
Pemate 3a1aumn Ha MOKUCK BEPOATHOCTEN
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C UCII0JIb30BAHUCM JICPCBaA cnyqaﬁﬂoro
OIIbITa

[ToBTOpEeHue, 060061ICHNE, 5 PaccenBanue TaHHBIX B YMCIOBBIX [ToBTOPATH N3yUEHHOE U BHICTPAUBATh
CHUCTEeMAaTH3aIMs 3HAHUIH MaccuBax. Omneparuu CUCTEMY 3HAHUH.
HaJl MHO)KECTBAaMHU 1 COOBITHSIMU. Pemate 3amaun Ha mpeCcTaBICHUE U
BeposiTHOCTE CityuaiiHOTO OIHMCAHNE TAHHBIX C TTIOMOIIBIO
coObITus. COKEHHE U YMHOKEHUE | M3YYCHHBIX XapaKTEPUCTHK.
BEPOSTHOCTEH. Pemrars 3agaun ¢ npumeHeHueM rpagos.
JlepeBbs 1 m1ockue rpadsl Pemrats 3amaun Ha HaXO0XKICHUC
BEPOSTHOCTU CIy9altHOTO COOBITHS
10 BEPOSITHOCTSIM DJIEMEHTAPHBIX
COOBITHH.
Pemath 3agaun Ha HaX0XKIEHUE
BEPOSTHOCTEH O0OBEAMHEHUS U
TIepeceueHus COOBITHI, B TOM YHUCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM
rpaguuecKux MnpeacTaBIeHUN
OBHIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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9 KZIACC
Ha3sanue pasznena KomunuecTtBo XapaKTepuCTHKA AEATEIBHOCTH
(TemnI) Kypca 4acoB Ocnosroe conepate oOydJaronuxcs
[ToBTOpenue kypca 8 kinacca 3 [IpencraBieHue JaHHBIX. [ToBTOPATH U3YyYEHHOE U BHICTPANBATh
OnucarenbHask CTaTUCTHKA. CHUCTEMY 3HAHUM.
Onepauuu HaJ COOBITUSIMU. Pemate 3a1aun Ha peICTaBICHUE U
He3aBucumocTh COOBITHIA. omnMcaHue NJaHHBIX. PentaTe 3amaun
JlepeBbs u miockue rpad Ha HaX0XJICHUE BEPOSTHOCTEN
00bETMHEHUS U IEPECEUCHUS COOBITHH,
B TOM YHCJIE€ HE3aBUCUMBIX
C UCIOJIb30BaHUEM IparuecKux
IIPEJCTABJICHUN U IEPEBA CIIy4aliHOTO
OTbITA
DeMEeHThl KOMOUHATOPUKHU 6 KombunaTopHoe npaBuiio OcBauBarh NOHATHUS: KOMOMHATOPHOE

yMHOxkeHus. [lepecTaHoBKY 1
dakropua.

Hucio coueTanui U TpEyroJIbHUK
[Tackans. ColicTBa yucen
coueranul. bunom HerotoHa.
Pemenue 3agau ¢ nCnonb30BaHUEM
KOMOMHATOPHUKHU

IIPABUJIO YMHOKEHUS, YIIOPSAI0YEHHAS
napa, Tpolika 00bEKTOB, IEpPECTaHOBKaA,
(dakTopuan yucia, COYeTaHUE YUCIIO0
coYeTaHuM, TpeyroubHukK [lackass.
Pewrars 3apaun Ha niepeynciieHUe
KOMOUMHAIMHI, KOJTMYECTBA 3JIEMEHTAPHBIX
COOBITHH, HAXOXKICHUE BEPOATHOCTEHN
COOBITUH C MPUMEHEHUEM
KOMOWHATOPUKH, B TOM YHUCJIE C
MCIIOJIb30BaHMEM TpeyroyibHuKa I lackans.
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Pematp 3a1aun Ha MpUMEHEHHE YHCIIa
codeTaHui B anreOpe (COKpamEHHoe
yMHOK€eHHe, 0uHOM HbroTOoHa)

['eomeTpuyeckas
BEPOATHOCTD

I'eomeTpuyeckast BEpOSATHOCTD.
CrnyyaitHblil BBIOOp TOUKH

13 GUrypbl Ha IIOCKOCTH,

U3 OTPE3Ka, U3 AYT'U OKPYKHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON
BEPOATHOCTH.

Pemate 3a1aun Ha HAXO0XKACHHE
BEPOSITHOCTEN B ONBITAX, IPEICTABUMBIX
KaK BbIOOp TOYEK U3 PUTYPBI

Ha IJTIOCKOCTH (MHOTOYTOJIbHUKA, KPYTa),
U3 OTPE3Ka WU TYT'M OKPY>KHOCTH,

U3 YHCIIOBOTO MPOMEXKYTKA

Ucnertanus bepuymim

Ucnertanns. Ycenex u Heyaya.
Cepust CIIBITaHHI A0 TIEPBOTO
ycnexa.

Cepus ucneitanui bepnysm.
BepositHocTH coObITHI B cCepun
UCIIBITaHUN bepryin.
CnyyaitHbli BBIOOP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHATHUS: UCTIBITAHUE,
3JIEMEHTApHOE COOBITUE B UCTIBITAHUU
(ycriex 1 Heyjaya), cepysi UCIIBITAaHUH,
HACTYIUJICHHE TIEPBOTO ycIexa (Hey1aun),
cepus uctblTanui bepryum.

Pematp 3a7aum Ha HaxOXKICHUE
BEPOSITHOCTEN COOBITUI B CEPUU
VCIIBITAaHUW JO NIEPBOTO ycrexa.
Pemrate 3a1aun Ha HAXOXKIEHUE
BEPOSTHOCTEH COOBITHI

B CEpUH UCIIBITaHUN bepHyruu,

B TOM YHCJI€ C TTOMOIIBIO ITU(PPOBBIX

pecypcoB
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CrnyualiHasi BeTUYMHA

CiydaliiHas BeJIMUMHA U
pacupenesieHue BEpOSITHOCTEN.
[IprmMepsb! caydaliHbIX BEJIMYMH.
BaskHble pacpeeaeHus — YuciIo
IIONBITOK B CEPUU UCIIBITAHUN

710 IIEPBOI'0 yCIeXa U YUCIIO
YCIIEXOB B CEPUH UCTIBITAHUIN
bepnynnu (reomerpuyeckoe u
OMHOMMAIIBHOE pacpeiesICHus )

OcBauBaTh NOHATHS: CITy4daitHas
BEJIMYMHA, 3HAYCHUE CITYYaUHON
BEJIMYUHBI, PACIIPEICTICHUE
BEPOSITHOCTEM.

N3y4aTh, B TOM 4UCIIE C TOMOIIBIO
TU(POBBIX PECYPCOB, K 0OCYKIATh
IIPUMEPHI TUCKPETHBIX U HEMPEPHIBHBIX
CITy4YalHBIX BEJIMYHH (B TOM YHUCJIE POCT U
BEC YeJIOBEKA, YMCJICHHOCTh HACEICHUS,
CTOMMOCTB TOBAPOB M YCIIYT), CIyYailHbIX
BEJINYMH, CBSI3AHHBIX C U3YUYCHHBIMHU
CIIyYalHBIMH OTIBITAMU

YucnoBele XapaKTEPUCTUKHU
CIIyYailHBIX BEJIMYNH

MartemMaTudeckoe OKugaHue
CIIy4ailHOW BEJIUYUHBI.
DU3NYECKUAN CMBICT
MAaTeMaTH4YECKOr0 OKUIAHUS.
[Iprmepsb! ucnonp30BaHus
MAaTEMaTHYECKOTO OKUIAHUS.
Jlucnepcus u cCTaHIapTHOE

OTKJIOHEHME CIIYYaHOW BEJTUYHUHBI.

CBolCcTBa MAaTEMAaTHYECKOT'O
0XKUJAHUS U JUCTIEPCUH.
MaremMmaTtudeckoe OKuJaHue u
JTUCTIEPCUS N3YUEHHBIX
pacupeneneHun

OcBauBaTh NOHATHS: MAaTEMaTHICCKOE
0KUJJAHUE CITYyYATHON BEJIMYMHBI,
JTIUCTIEPCUS U CTAHIAPTHOE OTKJIOHEHHUE
CIIy4allHOW BEJINYUHBI.

Pemarts 3a7aun Ha BEIUMCIICHUE
MaTEMaTHUYECKOTO OKUIAHUS U
JTUCIIEPCUU TUCKPETHOU CIIy4aluHON
BEJIMYMHBI 10 33IaHHOMY
pacnpeesieHnto, B TOM YHCJIE 3a/1a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESAMU.

3HAKOMUTBLCS C MAaTEMaTHYCCKUM
0XHWJIAHVUEM U TUCTIEPCUEN HEKOTOPBIX
pacnpeneneHuii, B TOM YUCIIe
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pacrpeneneHus Cl1y4aliHOW BETMYUHbI
«YHCIIO YCIIEXOBY» B CEPUH UCTIBITAHUN
bepnyium

3aK0H OOJBIIMX YHCET

HepasenctBo UebblteBa. 3akoH
OOJBIIMX YHCEIL.
MaremaTn4ecKre OCHOBaHMS
M3MEPEHNS BEPOSITHOCTEM.

Ponp u 3HaUeHME 3aK0OHA OOJIBIINX
4yHCell B HayKe, B IPUPOJIE U
00IIIecTBE, B TOM YHCIIE

B COIIMOJIOTHYECKHUX
00cIIeIOBaHUAX U B U3MEPEHUSIX

N3yuaTh 4acToTy COOBITHS

B [IOBTOPSAIOLIUXCS CIIyYalHBIX OMBITAX
KAK CIIy4alHYI0 BEJINYUHY.
3HAKOMUTBCS 3aKOHOM OOJIBIINX YHCEIT
KaK MaTEMaTUYECKUM BBIPa)KCHUE
CTaTUCTHYECKON YCTOMYMBOCTH YaCTOT U
CpPEIHUX 3HAYCHUM.

Pemate 3a1aun Ha U3MepeHue
BEPOSITHOCTEN € MTOMOILBIO YaCTOT.
OOGcyxaaTh poib 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBAaHMHU YaCTOTHOT'O METOJa
U3MEPEHUS BEPOSITHOCTEM, B MPUPOJIE

U B 00LIECTBE

IToBTOpEeHue, 060061ICHNE,
cUCTeMaTHu3alys 3HaHUN

BepostHOCTH CcitydaliHBIX
COOBITHH.

DneMEeHThl KOMOMHATOPUKH.
Cepus ucnbiTanuii bepaysm.
CityyaiiHble BEJIMYMHBI U
pacnpeneseHus.

HucnoBble XapaKTEPUCTUKHU
CIIy4yalHBIX BEJIMYMH. 3aKOH
OOJIBITINX YUCEN

[ToBTOPATH N3yUEHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pemars 3anaun Ha HAXOXKAECHHUE
BEPOSITHOCTEN B CEPUAX HE3ABUCUMBIX
WCTIBITAHU, B TOM YHUCJIE C IIOMOIIBIO
KOMOWHATOPHBIX (PaKTOB U HOpMYI.
Pemate 3amaun Ha ornpeiesieHuEe CBOMCTB
pacnpeneneHuil, HaX0XKJICHUE
MaTeMaTHUECKUX OKUJIaHUN
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pabouyast mporpamma | Maremaruka.

7-9 xmacchl (yriayOiaEHHBIN YPOBEHB)

Y IUCTIEPCUN NU3YUYEHHBIX
pacnpeieICHHN.

OO6cy)kaaTh poib 3aKOHA OOJIBIIUX YHCET
B HayKe, B IPUPOJIE U B OOIIECTBE

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

33
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