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OenepanbHas pabouas mnporpamma Mo ydyeOHoMy mnpenMetry «Marematukay
(yrnyOnénubiit ypoBeHb) (mpeameTHas obaacts «Matemaruka u nuHpopMaTukay) (nauee
COOTBETCTBEHHO — MpOrpamMMa Mo MaTeMaTUKe, MaTEMAaTHKa) BKIIFOYAET MOSICHUTEIbHYIO
3aMUCKY, COJIepXKaHUe OOYUYeHUs, TUIAHUPYEMbIE pPE3YJIbTaThl OCBOCHHS TMPOTPAMMEBI
10 MaTEMAaTHUKe, TEMAaTHUYECKOE TIJIaHUPOBAHHUE.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma o MareMaTuke yriay0ia€éHHOro ypoBHA Uil oOyyaromuxcs /—9 kiiaccoB
pa3paborana Ha ocHoBe ®I'OC OOO. B mporpamMme 1no maremMaTHKe YUYTEHbl MU U
MOJIOKEHUS KOHIICTIIMK pa3BUTUS MaTeMaTHdyeckoro oOpaszoBaHus B Poccuiickoii
denepaunu.

[Ipeamerom MaTeMaTUKH SIBISIOTCS QyHIAMEHTAIBHBIC CTPYKTYPHI HAIIIETO MUPA —
POCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIC OTHOIIEHUS (OT TMPOCTEHIIMX,
yCBaWBAEMbIX B HEMOCPEJCTBEHHOM OIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOJIUMBIX
JUISL pa3BUTHSI HAYYHBIX M IPUKJIAAHBIX Uiek). MaTemaTnyeckue 3HaHUSI 00ECIIeYnBaIOT
MOHUMAHHUE TIPUHIIUIIOB YCTPONCTBA ¥ UCIIOJB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE W HWHTEPHPETAIMIO  COIUAIBHONW, JKOHOMHUYECKOM, TMOJTUTHYCCKOU
uHpOpMAIINK, JAIOT BO3MOXHOCTb BBITIOJHATH PACYEThl U COCTABISATH AJITOPUTMBI,
HAXOAUTh U PUMEHATH (POPMYIIbI, BIAJIETh MPAKTUYECKUMHU MPUEMAMH T€OMETPUUECKUX
U3MEpPEHUN U TOCTPOCHHH, YMTaTh MH(OpMalKIO, TPEICTABIECHHYI0 B BHJE TaOJUII,
auarpaMM U IpauKOB, JKUTh B YCJIOBHSIX HEONPENENEHHOCTH M IOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3yuenne marematuku QopMupyer y OOy4yalOmIMXCS MaTeMaTHUYeCKHH CTUIIb
MBIIIJICHUS, TTPOSBIISIONINICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbikax. OOydaromuecs
OCBaMBAIOT TaKuWe MPUEMBI W METOMABl MBIINUICHUS, KaK HWHAYKIHUS W JSAYKIIHS,
000011IeHe W KOHKpPETH3aIlus, aHallu3 M CHUHTEe3, KiIacCu(UKaMs W CHCTeMaTU3aIlus,
abctparupoBanue u aHasnorus. OOBEKTh MATEMAaTUYECKUX YMO3AKIIIOUCHH, TTpaBUIa UX
KOHCTPYUPOBAHHUS PACKPBIBAIOT MEXAaHHW3M JIOTUYECKUX IOCTPOEHH, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHHs (OpPMYITUPOBaTh, OOOCHOBBIBATH U JOKA3BIBATH CYXIACHHUS, TEM
CaMbIM pa3BUBAIOT JIOTMYECKOE MbIlUIeHHE. M3yueHne MareMaTUKH oOecreYrBaeT
dbopMHUpOBaHUE aNTOPUTMUYECKON  KOMIIOHEHTHI ~ MBIIUJICHUS W BOCIUTaHUE
YMEHUM JEHUCTBOBATh IO 3aJaHHBIM QJIFOPUTMAM, COBEPIIEHCTBOBATh H3BECTHBIC
U KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHuss 3agad — OCHOBOM y4eOHOI
JESTEIHPHOCTH HA YypOKaxX MaTeMaTUKA — pPa3BUBAIOTCS TBOpYECKAas WM MPHUKIATHAS
CTOPOHBI MBIILICHHUS.

OOydeHue maTeMaTHKe MAET BO3MOKHOCTh Pa3BUBATh y OOyYarOIMIUXCS TOYHYIO,
palMOHAJIbHYI0O U MH(OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HamOoJiee MOAXOJSAIINE
S3bIKOBBIC, CHMBOJIMYECKUE, Tpaduueckue CpeacTBa ISl BBIPAKEHUS CYKICHUH U
HarJISITHOTO UX MPEJICTABICHMUS.

[Ipu u3ydyeHUMM MaTeMaTUKH OCYIIECTBISETCS 00Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUSIMU O MPEIMETe U METO/IaX MAaTEMATHUKH,
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WX OTJIMYKU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTAX
MPUMEHEHHS] MATEMATHUKH JIJISI PEIIEHUS] HAYYHBIX U MPUKJIAIHBIX 3a]1a4.

Marematuueckoe oOpa3zoBanue B Poccuiickoir denepanuum MareMaTuyeckoe
oOpa3oBaHHWE JIOJDKHO pelaTh, B YacTHOCTH 3aJayd  OOECIEeueHUs] CTpaHbl
BBIITYCKHUKAMU, MaTeMaTUUYECKasl MOJITOTOBKA KOTOPBIX JOCTATOYHA ISl TPOJIOJKEHUS
o0pa3oBaHUsl B Pa3IMYHBIX HAMPABJICHUSAX, BKIIOUass MaTeMaTUYECKUE HCCIICIOBAHUS,
paboty B cdepe nHOOPMAIIMOHHBIX TEXHOJOTHH, Mperno/laBaHue MaTeMaTUKU, ¢ OJHOU
CTOPOHBI, U IPUMEHEHUE MATEMATUKH B PYTUX HAYKAX, B MHKECHEPHO-TEXHOJIOTUYECKOM
U couuaibHo cdepe ¢ apyroid cropoHbl. g obOecrneueHus JOCTUXKEHUS
COOTBETCTBYIOIICH ATHUM 3ajjadyaM MaTEeMaTUYeCKOM IMOJTOTOBKHM  OOyYarouiuxcs,
U1 YIOBIETBOPEHUST MX 3alpPpOCOB M BO3MOXXHOCTEW MpeJHa3HAuYCHa IMporpamma
yrayoJNEHHOTrO W3y4eHHs: MaTemaTuku. [Iporpamma mo mareMaruwke YriayOJ€HHOTO
YpOBHSI Aa€T BO3MOXKHOCTh PACIIUPUTh U YIIIYOUTh KPYT U3y4aeMbIX BOIPOCOB, CO3/1aTh
0oJiee 1eI0CTHOE MPEACTABICHUE O CUCTEME MAaTeMaTUYECKUX 3HaHWM, chopMuUpoBaTh
0oJiee yCTOMYMBBIC U OCO3HAHHBIC YMEHUS.

[IpuoputeTHBRIMU TIETSIMH OOyYEHHST MaTeMaThke B 7-9 Kjaccax SBISIFOTCS:
dbopMupoBaHUE IEHTPATBHBIX MAaTEeMaTUYECKUX TMOHATHH (YKMCIIO, BEJIMUMHA,
reomeTpuyueckas ¢Gurypa, NepeMeHHas, BEpPOSTHOCTh, (PYHKIHs), 00ECTICUMBAIOIINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUsI 00YUaIOIINUXCS;

NoJIBeICHHE OOy4YalIMUXCs Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHMIO
B3aUMOCBSA3M MAaTEMAaTUKH U OKPY>KAIOLIEr0 MUpa, HIOHUMAaHUE MATEMaTUKU KaK 4acTh
oO11el KyJIbTYphl YEJIOBEUECTBRA;

pa3BUTHE MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH 0O0ydaroumxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MPOSABICHHUS MATEeMAaTHYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEU
B peaJbHBIX JKU3HEHHBIX CUTYyallUsIX U MPU H3YYCHUU APYTUX YYEOHBIX MPEIMETOB,
MPOSIBJIICHUS 3aBUCHMOCTEH W 3aKOHOMEpPHOCTEHW, (QOopMyIMpoBaTh HUX Ha S3bIKE
MaTeMaTUKd M CO3/1aBaTh MAaTEMaTUYE€CKUE MOJIeNIM, T[PUMEHSITh OCBOCHHBIM
MaTeMaTH4eCKUl ammapaT [ pEeuleHUus MNPAKTUKO-OPHUEHTUPOBAHHBIX  3a7adY,
MHTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTATHI.

OcCHOBHBIE JIMHUH COJIEP>KaHUS MPOTpaMMBbI 10 MateMatuke B /-9 kiaccax: «Hucna
U BBIUUCICHUS», «Anrebpa» («AnreOpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBay), «DyHkum», «I'eometpus («I'eomerprueckue GUrypbl 1 UX CBOMCTBAY,
«3MepeHre reoMeTpUYecKUX BeNIHYHMH»), «BepodaTHocTh W cratuctuka». JlaHHble
JIMHUU Pa3BUBAIOTCS MapaJlIeIbHO, KaXK/1asi B COOTBETCTBUM C COOCTBEHHOM MPUPOI0H 1
TpaAuLIMSIMH, OJHAKO HE HE3aBUCHUMO OJHA OT JPYyrol, a B TECHOM KOHTAaKTE
Y B3aMMOJICHUCTBUMU.

Coaep:xaHue nNporpaMMmbl M0 MateMaTHKe, pacipeaesiéHHOe MO rojaM oOy4eHwUs,
CTPYKTYpPUPOBAHO TaKMM OOpa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIHUIIHAAIBHBIM
BOIIpOocaM oOydaromuecss oOpamaiich HEOJHOKPATHO, YTOOBI OBIaJCHUE
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MaTeMaTUYeCKUMH TOHATUSMU M HaBBIKAMHM OCYILECTBIISUIOCH MOCIEAOBATEIBHO H
MOCTYNaTeIbHO, C COOJIIOJIEHWEM TNPUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAIUCh B OOIIYIO CHCTEMY MAaTEMaTUYECKUX TMPEJICTABICHUN O0O0yYaromuxcs,
pacuupsis u yriayomsis e€, o0pasys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHka sBIseTCS 00A3aTENIbHBIM MTPEAMETOM
Ha ypOBHE OCHOBHOro 00mIero oOpa3oBaHHsA M HM3ydaeTcs Ha YIIIyOJIEHHOM ypOBHE
B paMKax CJIEAYIONIUX Y4eOHBIX KypcoB: «Aurebpay», «I'eomerpus», «BeposTHOCTh U
CTaTUCTUKAY.

OO6r11ee YyuCI0 YacoB, PEKOMEHIOBAHHBIX ISl U3yUYEHUs] MaTeMaTuku, — 816 4acoB:
B 7 Knmacce — 272 4aca (8 yacoB B Hezemo), B 8 kinacce — 272 yaca (8 yacoB B HEACIIO),
B 9 Kimacce — 272 yaca (8 4acoB B HEJEIIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue MareMaTukyd Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIMpPaBJICHO
Ha JOCTHKCHHE OOYYAIOUIUMUCS JUYHOCTHBIX, METANpEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3yJbTaTOB OCBOCHHS YU4E€OHOTO MpeaMeTa.

JIMUYHOCTHBIE PE3YJIBTATBI

1) naTpuoTHYeCKOe BOCTINTAHUE:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHICKOW MaTeMaTHKH,
[ICHHOCTHBIM OTHOIIEHUEM K JOCTHKCHHSIM POCCUHCKUX MAaTEMaTHKOB U POCCHICKON
MaTeMaTUYECKOW IIKOJBI, K HCIIOJIb30BAHHUIO ITHX JIOCTIKEHUH B JAPYrUX HayKax |
NPUKIAIHBIX cepax;

2) TpaKJAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00sI3aHHOCTEH IpaKJaHWHA U peaju3allii ero IMpas,
Npe/ICTaBIEHUEM O MAaTeMAaTHUYeCKUX OCHOBax (YHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYD, SIBJICHHM, MPOIIEAYpP IPakIaHCKOTO OOIIECTBa (HApUMEp, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHIO ATHUYECKHUX IIPOOJIEM, CBSA3aHHBIX C IPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHHH HAayKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3TUYECKHUX
IPUHIIMIIOB B I€ATEIBHOCTH YYEHOTO;

3) TpyA0BOE BOCIIHTAHHUE:

YCTAHOBKOM HA AKTUBHOE Yy4YyacTHE€ B pEIICHUM MPAaKTHYECKUX 3a7ay
MAaT€MAaTHYE€CKON  HANpaBIE€HHOCTH, OCO3HAHHUEM  BaXXHOCTU  MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TMPOTSKEHUH BCEH KU3HM JUIS YCHENHON MpodecCHOHAIBHOM
JESTEIBbHOCTA W PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM W
NOCTPOCHHEM HWHIMBUIAYAJTbHON TPAGKTOPUM OOpa30BaHUS M KU3HEHHBIX TUIAHOB
C Y4ETOM JTMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY H  OCTCTHYCCKOMY  BOCIIPHSITHIO
MATEMaTHYCCKUX OOBEKTOB, 3agad, pEIICHUH, pacCyXICHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS:

OpHMEHTALIMEN B JICATEIBHOCTA HA COBPEMEHHYIO CUCTEMY HAaYUYHBIX ITPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS UEIOBEKa, MPHUPOABI W OOIIECTBa,
MMOHUMaHHEM MAaTEeMaTUYECKOW HAYKH KaK cephbl YEIOBEUECKOUN NEATeIbHOCTH, ITAllOB
€€ pa3BUTHS W 3HAYUMOCTH JUIA PAa3BUTHS LMBWIN3ALMH, OBJIAJICHUEM SI3BIKOM
MAaTEMAaTUKA M MaTEMAaTHYECKOM KyJbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA,
OBJIQJICHUEM HABBIKAMH UCCJIE0BATEIBCKON AEATENbHOCTH,
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6) pu3nueckoe BocnuTanue, popMupoBaHue KyJIbTYPhI 310POBbS U
3MOLMOHAJIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUs 370pPOBOTr0 00pa3a KM3HU (340pPOBOE MHTaHUE, COAJaHCHUPOBAHHBIA PEXKUM
3aHATHM U OTABIXA, perysipHas (u3nyecKas akTUBHOCTD ), COOPMHUPOBAHHOCTHIO HABbIKA
pedraekcuy, TpU3HAHMEM CBOEro IpaBa Ha OWIMOKY M TaKoro >K€ IpaBa JApPYroro
4eJI0BEKA;

7) 3K0JIOrnYecKo€e BOCIIUTAHME:

OpUEHTalMel Ha NPUMEHEHHEe MAaTeMaTHMYeCKUX 3HAHMM I pelleHus 3aaad
B 00J1aCTH COXPAaHHOCTH OKPY’KaIOIIEH Cpeibl, INIAHUPOBAHUS MMOCTYIKOB U OL[EHKHU UX
BO3MOXXHBIX TOCJEACTBUN Il OKpYXaloled Cpelbl, OCO3HAaHUEM TJI00aJIbHOTO
XapakTepa SKOJOTHYECKUX MPoOJIeM U MMyTel UX pelIeHHs;

8) apanTanmus K M3MEeHSIOIIHMCS YCJIOBHSIM COI[HATbHOI U IPHPOTHOI CpeIbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOC KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO0 NESITeNbHOCTh, B TOM YHUCJIE yMEHHUE
YUUTBCA y APYTHUX JIIOJIeH, MpUoOpeTaTh B COBMECTHOM NE€ATEIbHOCTH HOBBIC 3HAHUS,
HABBIKM M KOMITICTCHIIUU U3 OTIBITA JIPYTUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWM, (OPMYIUPOBATH WIEH,
MOHSITHSI, TUIOTE3bI 00 OOBEKTaX M SIBICHHUSX, B TOM YHCIE paHee HE WU3BECTHBIX,
OCO3HaBaTh Ne(MUIMTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYaIIUIO KaK BBI30B, TPEOYIOIMINUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PEIICHUS
U JIeiicTBUsI, POPMYIUPOBATH U OLIEHUBATh PUCKU U TIOCIECTBUA, (HOPMUPOBATDH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATHBI

B pe3ynbTare ocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus y oOywaromierocs OyayT copMUpOBaHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTEPU3YIOMINECS OBJIAJICHUEM YHUBEPCAIbHBIMHU IMO3HABATEIbHBIMHU JCHCTBUSIMU,
YHUBEPCATIbHBIMM ~ KOMMYHHUKATUBHBIMH  JEUCTBHSIMAU U YHUBEPCAIbHBIMU
PEryJISATUBHBIMU EUCTBUSMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIC YUeOHbIEe NeiCTBHUSA
ba3oBble JJornvyeckue aeiicTBUA:

BBISIBIISITh M XapaKTEpPU30BaTh CYIIECTBCHHBIE TMPU3HAKK MATEMaTHUYECKUX
00BEKTOB, MOHSATHM, OTHOIICHWNA MEXIY IOHATHIMH, (DOPMYIHPOBATH OIPEACICHUS
MOHATHH, YCTaHABIMBATh CYIIECTBEHHBIM TMPU3HAK KJIACCU(HUKAIIMU, OCHOBAHUS
T71s1 000OIIIEHUS ¥ CpaBHEHUSI, KPUTEPHUH TTPOBOJIUMOTO aHAIIN3A;

BOCTIPUHUMATH, (OPMYIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTECIbHbBIC
Y OTpHUIIATEeNbHbIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;
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BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aWMMOCBI3M U IMPOTUBOPEUUS
B (akrax, JaHHbIX, HAONIOACHUSIX W YTBEPKACHUAX, MpeayiaraTb KpUTEPUU
JUIS BBISIBJICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JI€J1aTh BBIBOJIBI C UCIIOJIb30BAHNUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIOYEHUN, YMO3AKIIFOYEHUH 10 aHAJIOTUH;

pa3bupaTh JOKa3aTeIbCTBA MATEMAaTHUYECKUX  YTBEpPXKACHUM (MpAMblE H
OT IPOTUBHOTO), MPOBOJIUTH CAMOCTOSATEIBHO J0KA3aTEIbCTBA MATEMATUUECKUX (PAKTOB,
BBICTpPaWBaTh APryMEHTALUIO, IPUBOIUTH NPUMEPHl U KOHTPIPUMEPBI, IPUMEHATH
METOJl MAaTEMAaTUYECKON MHAYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE PACCYXKACHHUS;

BbIOMpATh croco0 peleHus: y4eOHOU 3a7auu (CpaBHMBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BIOMpaTh Hanbosee MOAXOASAIINN ¢ YYETOM CaMOCTOSATEIbHO BbIACIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKHE AeHCTBHUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCJICAOBATENIbCKUI WHCTPYMEHT IIO3HAHUS,
(GopMyIHpPOBaTH BOMPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, TIPOOJIEMY, CAMOCTOSTCIIBHO
yCTaHABJIMBATh UCKOMOE M JaHHOE, (JOPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH CBOIO
ITO3UIINIO0, MHEHUE;

IPOBOAUTH IO  CaMOCTOSITCIBHO  COCTaBJICHHOMY IJIaHY  OKCIICPHUMEHT,
UCCIICIOBAHWE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOoro oOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIy COOOM;

CaMOCTOSATEILHO (POPMYJIMPOBATH OOOOIICHUS W BBIBOJBI II0 PE3yJIbTaTaM
IPOBEIEHHOTO HAOFOCHUS, UCCIICIOBAHUS, SKCIICPUMEHTA, OIEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB M 000O0IIECHNUI];

IPOTHO3UPOBATh BO3MOJXKHOE Ppa3BHUTHE IIpoIllecca, a TakKe BBIJIBUTATh
IPEJIITOJIOKEHHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pab6ora ¢ nndopmanmueii:

BBISIBIIATH ~ HEJIOCTATOYHOCTh W HW30BITOYHOCTh  WMH(POpPMAIUH,  JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a]1a4H;

BHIOWpATh,  aHATU3UPOBATh,  CUCTEMATHU3UPOBaTh W  WHTEPIPETUPOBATH
nHGOPMAITUIO PA3IUYHBIX BUAOB B (OPM IMPEICTABICHNUS,

BBIOMpATH (Popmy mpeacTaBiaeHuss MHOOPMAIIUU U WLTIOCTPUPOBATH PEIlaeMbIe
3aJlayu CXeMaMH, TUuarpaMmMaMu, HHOU rpauKoil 1 1X KOMOWHAIUSIMU,

OIICHMBATh HAAEKHOCTh HWH(OpPMAIMU TIO KPUTEPUAM, TPEIIOKEHHBIM WIH
c(hOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHuKaTUBHBIE YHHBEPCAJIbHbIE Y4eOHbIE JTEeUCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKAEHUS B COOTBETCTBUHM C YCIOBHUSIMU
U LIEeJAMU OOIIIeHUS, SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMAUCBbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO XOAYy PELICHUS 3aJadyd, KOMMEHTUPOBATH
MOJyYEHHBIN PE3yJIbTAaT;
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B XOJ€ OOCYXJEHHs 3aJaBaThb BOIPOCHl IO CYIIECTBY OOCYXIAE€MOW TEMBI,
poO0JeMBbl, pelIaeMOl 3a/layu, BBICKA3bIBaTh WJEH, HAlIEJICHHbIE HA MOUCK PEIICHMS,
COMOCTAaBJSATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYACTHUKOB JHMAjora,
O0OHapy’KMBaTh Pa3IMYUE U CXOJACTBO MO3ULHUN, B KOPPEKTHOU popme dhopmynrpoBaTh
pa3HoOracus, CBOU BO3PAXKEHUS;

MPEACTaBIATh PE3yJbTaThl pELICHUs 3a7auyd, SKCIEPUMEHTa, HCCIEI0BaHUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajay
MPE3EHTAllMU U OCOOEHHOCTEN ayIuTOpUU;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAUBUAYAJIBbHON pabOThI
Opv peuieHud Yy4yeOHBIX MaTeMaTUYeCKUX 3aJay, NPUHUMATh 1IeJIb COBMECTHOM
JEeSTENbHOCTH, MJIAHUPOBATh OPraHU3aLMI0 COBMECTHOM palOThI, paclpeiessiTh BUJIbI
paboT, JoroBapuBaThCs, 00CYXKAAaTh MPOLECC U PE3YNIbTAT PabOThI, 0000IIATh MHEHUS
HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TpYMIoOBbIX ¢Gopmax padboTel (0OCYXIeHHs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIOIHITH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH CBOU
JEUCTBUS C APYTUMH 4YI€HAMHU KOMaHbl, OLICHUBATh KAYECTBO pe3yjIbTaTa M KaueCTBO
CBOETO BKJIaJa B OOIIMIA pe3yabTaT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHBepPCAJbHbIe y4eOHbIE HeiiCTBUSA
Camoopranusanus:

BBISIBJISITE MPOOJEMBbI JUIsl PEIIeHHUs] B JKU3HEHHBIX M Yy4eOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PANIMYHBIX TOJXO0JAX MPHUHATUA peleHUuN (MHIUBUIYAIbHOE,
IPYIIOBOE);

CaMOCTOSATEIILHO COCTABJIATH IUIAH, AJITOPUTM DPEIICHUS 3a/lauu (UJIU €ro 4acTh),
BBIOMPATh CIIOCOO pEIICHUS C YyYETOM HUMEIOIIMXCS PECypcoB W COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C YYETOM
HOBOW MH(pOPMAIIHH.

CaMOKOHTPOJIb:

BIAJCTh CIIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJISI TMpoiecca W pe3yibTaTa
pENICHHs] MaTEMaTHIECKOM 3a7a4i, CAMOMOTHBAIIUU U PEIICKCUN;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH MPH pEIICHUH 3aJadu,
BHOCUTH KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, HAMICHHBIX
OINOOK, BHISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBHE pe3yJbTaTa JCATEIHHOCTH TIOCTABICHHOW IIENH W
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTIDKCHHSI WU HEIOCTHKCHUS IIeNIH, HAXOIUTh
omurOKy, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

IOMOIHMNOHAJILHBIA MHTEJIJICKT:
BBIpA)KaTh dMOIIMU MPU U3YYCHUH MATEMATHYECKUX OOBEKTOB M (DaKTOB, /aBaTh
SMOIMOHAIBHYIO OLIEHKY PEIICHUS 3a1a4H.

10
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IIpenmeTHble pe3yJbTaTbhl OCBOCHHUS MPOTPAMMBI 110 MAaTEMATHKE YIIIYyOJIEHHOTO
YPOBHSA NPEACTaBIEHbI MO ToJaM OOYy4YeHHUS B CIEIYIOIIMX pa3jeliax MporpamMmbl
[0 MaTeMaTHKEe B paMKax OTIEIbHBIX Y4€OHBIX KypcoB Ay /—9 KiaccoB: «AnreOpay,
«I"eomeTpust», «BepoATHOCTb U CTATUCTUKAY.

PasButre mOrMdeckux NPEACTABICHUA W HABBIKOB JIOTUYECKOTO MBIIIJIEHUS
oOy4aromuxcs OCYHUIECTBISIETCS. B paMKaxX BCEX Ha3BaHHBIX KYPCOB HA MPOTSKEHUH BCEX
netr oOyudenud. Ilpeanonaraercsi, 4YTO BBIMYCKHUK 9 Kjacca CMOXET CTPOUTH
BBICKA3bIBAHUS M OTPHUIIAHUS BBICKA3bIBAHMI, PACIO3HABaTh HCTUHHBIE W JIOKHBIE
BBICKA3bIBAHMS, MPHUBOJIUTH TMPUMEPHl M  KOHTPIPHUMEPHI, BBINOJHATH OINEpaluu
HaJ| BBICKA3bIBaHUSIMH, CTPOUTH BBICKA3bIBAHUS U PACCYKICHHSI HA OCHOBE JIOTMYECKUX
IpaBuJjl, pellaTh JOTHYECKUE 3aJlayd, HAY4YUTCS MPUMEHITh METOJ MaTeMaTUYECKOU
UHIYKLIHAH, OBIAJACET MOHATUAMHU: ONPEACICHUE, AKCHOMA, TEOPEMA, TOKAa3aTEIbCTBO —
M HAY4YUTCS HCIOJNB30BAaTh WX TPU BHIMOJHEHUH YYE€OHBIX W BHEYYEOHBIX 3ajad.
IIpu 3TOM BBEIEHUE OCHOBHBIX JJOTMUYECKUX NOHATUA U OCBOCHUE OCHOBHBIX CBSI3AHHBIX
C HUMU BUJOB JICITEIBHOCTH OTHECEHO K Kypcy «BEpOSTHOCTh M CTaTUCTHUKA» U TaKkKe
pacnpezesieHo o rojjaM o0y4eHusl.

B pamkax Bcex Tp€x KypcOB OCYIECTBIsieTcs (OpPMUPOBAHUE YMEHUSI BHIOUPATH
NOAXOASIIMN METOJA IJid PEUIEHUs 3aJaud, BBIABISTH HPUMEPHl MATEMaTHUYECKHUX
3aKOHOMEPHOCTEH B MPHUPOAE M OOLIECTBEHHOM >KHM3HM, PACIO3HABaTh IPOSBIECHUE
3aKOHOB MaTEMaTUKH B MCKYCCTBE, INPUMEHATH MaTeMaTH4YECKUE 3HAHUSA M OIBIT
MaTeMAaTUYEeCKOW JEATEeIbHOCTH B CHUTyallUAX peaJbHOM ku3Hu. OOyuaroniuecs
3HAKOMSTCSl C HAYYHBIMU PE3yJbTaTaMHU, MOTYYEHHBIMHU B XOJ€ Pa3BUTHs apU(PMETUKH,
anreOppl, T€OMETPUH, TEOPUM BEPOATHOCTH, CTATUCTUKA U y4aTcs HUX OIHCHIBATh,
OPUBOJAT MPUMEPBl MAaTEMaTHYECKUX OTKPBITUM W HMX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOW UCTOPHUU HAYKH.

11
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OEAEPAJ/IBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBISETCS OJHHM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa30BaHMS:
OoHa oOecIreuynBaeT M3yYCHHE APYTHX NUCIHILIMH KaK €CTECTBEHHO-HAyYHOTO, TaK U
T'YMaHHUTAPHOTO ITUKIIOB, €€ OCBOCHUE HEOOXOMMMO ISl TIPOJOJDKEHUS 00pa3oBaHUS U
JUTSI TIOBCETHEBHOM IKW3HHM. PasBUTHE y O0OYYaroNIMXCs HAYYHBIX TIPEJICTAaBICHUN
O TPOUCXOXKACHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuif, croco0e OTpaKeHUs
MaTeMaTHYeCKOM HAayKOW SIBIEHUM M TPOIECCOB B MPHUPOJE W OOIIECTBE, POJIH
MaTEMaTHYECKOTO MOJCIIMPOBAHUS B HAyYHOM IMO3HAHWU M B MPAKTHUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHUS M KAUECTB MBINIJICHUS, HEOOXOIUMBIX
JUTS aJIanTallii B COBpEeMEHHOM ¢ poBoM ob1ecTBe. M3ydeHue anredpsl ooecreynBaet
pa3BUTHE yMCHHUS HaOJI0JaTh, CpPaBHHBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIUICHHUSI, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAThH CBOH
JCHCTBUSA, BBIBOJBI, (OPMYIMPOBATH yTBepXkAcHUSA. (OCBOCHHE Kypca anreopsl
oOecIieynBaeT pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYYArOIIMXCS: OHU HCIIOIB3YIOT
JNEAYKTUBHbIE M HMHAYKTHBHBIE pacCyXJIE€HUs, OO00OIIeHHEe U KOHKPETU3AIIHUIO,
abcTparupoBanue U aHajoruto. O0yueHue aiaredpe npeanoyiaraeT 3HaYuTeIbHbINA 00bEM
CaMOCTOSTEJILHOM ~ JESTENIbHOCTH  OOyYarommxcs, IMO3TOMY  CaMOCTOSTENIbHOE
pelieHre 3a7a4 o0y4yarolMMUCS SIBISIETCS pean3aluel NesaTeIbHOCTHOTO MPUHIUIIA
o0y4eHHUSI.

B cTpykType mporpammel yueOHOTo Kypca «Anredpa» yriayoJ€HHOro HU3y4YeHUsI
OCHOBHOE MECTO 3aHUMAIOT COJAEpKaTeIbHO-METOANYECKHe InuHuu: «Yucma u
BBIUUCIICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS W HEPABEHCTBAY,
«DOyHkuum». Kaxmas w3 3THUX COIEepKaTeIbHO-METOAUYECKUX JIMHUW pPa3BUBACTCS
Ha TIPOTSHKEHUU TPEX JIET M3YUYeHUsI Kypca, B3aMMOJICHCTBYS C APYTHMMH €T0 JMHUSMH.
B xome wu3yueHuss Kypca OOydYalOIIMMCS TPHUXOAUTCS JIOTHUYECKH PpaCCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK. B CBS3M C 3TUM B TPOrpaMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOTO OOpa30BaHHUS U CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYArOMIMMUCS OCHOB YHHBEPCATHHOTO MATEMAaTHYECKOTO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOM 0COOCHHOCTBIO YUCOHOT0 Kypca « Anredpay sBisieTcs
€r0 MHTETPUPOBAHHBINA XapaKTep.

Conepxxanue nuHUM «HuClIa ¥ BEIYUCICHUS» CIIY>KUT OCHOBOM JIJIA JaJIbHEUIIIETO
M3Y4YCHUS] MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYaIOUIUXCS JIOTHYECKOTO
MBINIICHUSI, (OPMHPOBAHUIO YMEHHUS TIOJNB30BAThCS  alTOPUTMAMHU, a TakKkKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCETHEBHOW KU3HHU.
Pa3BuTne MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBSI3aHO
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C palMOHAIBHBIMU U UPPALMOHAILHBIMUA YUCIaMU, (OpPMHUPOBAHHEM TMpEACTaBICHUN
O JEWUCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHUSI YHUCJIOBOM JIMHUU OTHECEHO
K CpellHeMY 00111eMy 00pa30BaHUIo.

Copnepxanue IBYX anreOpanyecKkux JUHUN — «AJre0Opandeckue BBIPOKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CMOCOOCTBYeT (POPMUPOBAHUIO Yy OOYYAIOIIMXCS
MaTeMaTH4EeCKOTO anmnapaTa, HE0OX0UMOTO IS PEIISHUS 3a/1a4 MaTeMaTUKU, CMEXKHBIX
MPEIMETOB U OKpY:Karolleil peanbHOCcTH. Ha ypoBHE OCHOBHOro 0O1Iero oopa3oBaHus
y4eOHBI MaTepuajg TpYNIUPyeTcsi BOKPYr paIlMOHANIBHBIX BbIpaxkeHUU. Anredpa
JEMOHCTPUPYET 3HAUECHHWE MATEMAaTUKW KaK sI3bIKAa JUIS MOCTPOCHUS MaTEMaTUYECKUX
MOJICJICH, OIMUCAaHUS TPOLIECCOB M SBJICHHM peanbHOro Mupa. B 3amaum oOyueHus
anreOpe BXOIAT TaKXKe JajbHEHIee pa3BUTHE aJTOPUTMHUUECKOTO MBIILUICHHUS,
HEOOXOAMMOTO, B YACTHOCTH, JUIi OCBOEHHUS Kypca HHGOPMATUKH, U OBJIAJICHHUE
HaBBIKAMU  JIENYKTUBHBIX paccyxjaeHuil. [IpeoOpazoBanre CHUMBOJIBHBIX (HOpM
CIIOCOOCTBYET  pPa3BUTHIO  BOOOpaKEHHUS, CIHOCOOHOCTEH K  MaTeMaTH4YeCKOMY
TBOPYECTRBY.

Conepxanue (QyHKIMOHAIBHO-TpaUUECKON JMHUM HAIEJEHO Ha TOJydYeHUe
oOydJaromuMucsl 3HAHUW O (PYHKIUAX KakK BaKHEUIEeW MaTeMaTUYeCKOW MOICIH
JUISL OTIMCAHUs U UCCJENIOBAaHUS PAa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPHUPOAE U
oOmiectBe. M3ydenne marepuana CrocoOCTBYET Pa3BUTHIO y OOYyYalOUIUXCS yYMEHUS
UCIIOJIb30BaTh Pa3IUYHbIC BHIPA3UTENbHBIE CPEJCTBA SI3bIKa MATEMATHKU — CJIOBECHOTO,
CUMBOJIMYECKOT0, Tpa)UyeCcKOro, BHOCUT BKJIaJ B (QOpMUpOBaHHE MpeaCTaBICHUMN
O POJIM MAaTEMATUKH B Pa3BUTUHU IIUBUIN3AIMHN U KYJIBTYPHI.

VYrinyOonéHHbIil Kypc anreOpbl XapaKTEepU3YyeTCs H3YUYEHHEM JOTOJHUTEIHHOTO
TEOPETUYECKOTO armapaTa ¥ CBSA3aHHBIX C HUM METOAOB pelieHus 3amad. Anredpa
ABIIAECTCS SI3BIKOM JUISI  ONMHUCAaHUS  OOBEKTOB M 3aKOHOMEPHOCTEH,  CIIY)KUT
OCHOBOM  MaTemMaTH4ecKoro mojenupoBanus. [lpm  stom camu  OOBEKTHI
MaTEMaTUYECKUX YMO3AKITIOUEHUI U MIPUHATHIE B aNredpe MmpaBuiia uX KOHCTPYHUPOBAHUS
CIIOCOOCTBYIOT (OPMHPOBAHHUIO YMEHHUUM OOOCHOBBIBATH W JOKA3bIBaTh CYXKIICHUA,
Pa3BUBAIOT MaTEMATUYECKYI0 MHTYHUIMIO, KPAaTKO M HATJIIHO PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TOCTPOEHUW M y4yaT WX IpUMeHeHuto. Tem cambpiM anrebpa 3aHUMAET
OJIHO M3 BEIyIHMX MeCT B (OPMUPOBAHUU HAYYHO-TEOPETUUYECKOTO MHBIIIJICHUS
00yJaromuxcs.

CornacHo yuyeOHOMY TUTaHy B 7—9 Kilaccax m3y4aeTcsl yueOHBIH Kypc «Anredpay,
KOTOPBIM  BKJIIOYAET  CIENYIOLIME OCHOBHbIE pa3fenbl couaepxkanusd: «Yucna
U BBIUYUCICHUSN», «ANredpandecKre BBIPAKCHUSN», «YPABHCHHS W HEPABEHCTBAY,
«DYHKIHW.

Ha u3yuyenue yueOHoro kypca «Anredpa» oroautcss 408 wacoB: B 7 kiacce —
136 yacoB (4 yaca B Hezento), B 8 kiacce — 136 yacos (4 yaca B Hefeno), B 9 kiacce —
136 gacoB (4 yaca B HECIIO).
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COAEPKAHUE OBYYEHUSA

7 KIIACC

Yucjaa v BbIYUCIEHUS

Panmonanshbie yncia. CpaBHEHHE, YIIOPSAI0YMBAHUE U apU(PMETHIECKUE ISUCTBUS
C PallMOHAJIBHBIMU YuciIiaMu. YucnoBas npsimMasi, MOAYJIb YUCIIA.

CreneHb C HATypAJIbHBIM MOKA3aTEIEM U €€ CBOMCTBA. 3aMKCh YUCIA B IECITUYHON
MO3UIMOHHON CUCTEME CUUCIICHMS.

Pemiennie TekcTOBBIX 3amau  apudmerudyeckum  crnocobom. Pemenue 3amau
U3 peajbHOM MPAKTUKHU HA 4acTd, HA IPOOH, HA MPOICHTHI, IPUMEHEHUE OTHOIICHUN U
NPOMOPIMKA MPU PEIICHUU 3ajad, pelieHrue 3a7ad Ha JBM)KEHUE, paboTy, MOKYIKH,
HaJIOTU.

JlenumocTh 1enbiX uncenn. CBOMCTBA ICIUMOCTH.

[IpocTeie 1 cocTaBHble uncna. YETHbIe M HeUETHBIC uncna. [Ipu3Haku nenmmMocTu
Ha2,4,8,5,3,6,9, 10, 11. IIpu3Haku A1eIUMOCTH CYMMBI ¥ TIPOW3BEICHUS IICJIBIX YHCEIT
IIPU PEIIEHNH 3aJ1a4 C IMTPAKTUYECKUM COICPIKAHUEM.

HauGonbmuit oOmmii nenurens W HaUMEHbIIEe oO0Iee KpaTHOe JBYX 4YHCEl.
B3aumHuo npocTeie uncna. Anroputm EBkiupa.

Jlenenue ¢ octaTkoM. ApudpMeTHIECKHE ONepallii HaJl OCTaTKAMH.

AJsireOpanyeckue BbIpasKeHUsI

BreipaxxeHue ¢ TiepeMEHHBIMHU. 3HAUYCHHE BBIPAKCHHUS C TEPEMCHHBIMH.
[IpencraBieHne 3aBUCHMOCTH MEXy BeTMUNHAMH B BUE (DOPMYIIBIL.

ToxnectBo. ToxaecTBEeHHbIE TMPeoOpa3oBaHUsl aNTreOpanuyecKuX BBIPAKCHUH.
Jloka3aTeabCTBO TOXK/IECTB.

Onnounenbl. OnHOYIEH cTaHAApPTHOTO BUaa. CTeneHb OJJHOWICHA.

MHorounenbl. MHOTOUIEH cTaHaapTHOTO Buaa. CreneHs MHOrouaeHa. CloKeHue,
BBIYMTAHUE, YMHOXKEHHUE U JIeJICHHEe MHOTOWICHOB. [IpeoOpazoBanue 11e710r0 BEIPAKCHUS
B MHOTO4IeH. KopHU MHOTOUJICHA.

dopMyIIbl COKPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBbI U KBaJpaT pa3HOCTU JBYX
BBIpOXKCHUH, KyO CYMMBI U KyO pa3HOCTH JBYX BBIpaXCHHUH, Pa3HOCTh KBaJAPATOB JIBYX
BBIPQKCHU M, TTPOU3BEACHUE PA3HOCTH M CYMMBI JIBYX BbIpaX€HHUM, CyMMa M Pa3HOCTh
KyOOB JIBYX BBIpaKCHUH.

Pasnoxxenne MHOrouwieHa Ha MHOXXHUTENIW. BpIHeceHue O0OIIEro MHOMKHUTEIS
3a CKOOKH. MeToj TpyNIHUPOBKH.

YpaBHeHUs] M1 HEPABEHCTBA

VYpaBHenune ¢ onHoi nepemeHHOl. Kopenb ypaBHeHusi. CBoOiCTBa ypaBHEHUU
C OJTHOW NEPEMEHHOM. PaBHOCUIIBHOCTh YpaBHEHHUI. YPaBHEHHE KaK MaTeMaTU4eCKas
MO/IEJIb PEAIbHOW CUTYaIlUU.

JInHeliHOEe ypaBHEHHE C OQHOM epeMEeHHOM. UnCIio KOpHEN TUMHEWHOTO YPaBHEHHS.
Pemienne TeKCTOBBIX 3a7a4 C MOMOIIBIO JTUHEHHBIX ypaBHEHUH. JIMHEWHOE ypaBHEHHUE,
coaep Kalee 3HaK MOJTyJIS.
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VYpaBHeHue ¢ AByMs NepeMeHHbIMU. ['papuk JIHMHEHHOro ypaBHEHHS C JIBYMS
nepeMeHHbIMH. CHUCTEMBI JINHEWHBIX YPAaBHEHH C IByMs nepeMeHHbIMU. [ paduueckuit
METOJl PELICHUSA CHUCTEMBI JIMHEUHBIX YPAaBHEHUH C JABYMs NEpeMEHHbIMU. PemeHue
CHUCTEM JIMHEHWHBIX YPaBHEHUW C [BYMS IIEPEMEHHBIMM METOJOM IIOACTAaHOBKH U
METOAOM ciiokeHus. Cuctema IByX JIMHEHHBIX YPABHEHHUU C ABYMS IEPEMEHHBIMH Kak
MOJIEJIb PEAIBHOW CUTYaLIUU.

DyHKUUHA

Koopaunara Toukn Ha npsimoil. UucinoBsle NpoMeKyTKH. PaccTostHue mexay n1Byms
TOYKaMHU KOOPJAUHATHOM MPSIMOM.

[IpssmoyronbHas cucrema KoopauHat. AOcuMcca M OpAuHATa  TOYKH
Ha KOOpJAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3agaHHBIX (opMynamu. UreHue
rpauKoOB peaibHbIX 3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCHMOCTH MEXIy BenuunHamu. [lonsitue QyHKIMM.
OyHKIMS KaKk MaTeMaThyeckas MoJieib peaiabHoro mnpoiecca. O61acTh onpeneacHus: u
oOnacth 3HaueHu PpyHkiuu. CrnocoObl 3ananus ¢pyukuuu. ['padux dynkuuu. [onsrus
MakCMMyMa ¥ MHHHMYMa, BO3pacTaHHWs M YOBIBaHHS Ha TPUMEpPaxX peabHbIX
3aBUCUMOCTEN.

Jlunetinas ¢yukmus, e€ cpoiictBa. ['paduk nmuneitHow Gpynkumu. ['padux GyHKIMN
y = [X|. KycouHno-3anaHHbIe (PyHKIIHH.

8 KVIACC

Yuciia v BbIYUCICHUS

KBagpataeie kopHU. ApuUpMETHYCCKUA KBaJApPAaTHBIH KOPEHh M €Tr0 CBOMCTBA.
[TonsiTue nppanmoHaIbHOTO yKcia. [[elicTBus ¢ uppaluoHaabHbIMU ynciaaMu. CBOICTBa
NEUCTBHI C MppalMOHATBHBIMY YnciiaMi. CpaBHEHUE UPPALIMOHAIBHBIX YUCEN.

[IpencraBieHust 0 pacIIMPEHHUSIX YUCIOBBIX MHOKECTB. MHOKECTBA HATYpaJIbHbIX,
LEbIX, pPalMOHANBHBIX, JEHCTBUTENbHBIX uyuced. CpaBHeHHe uywucel. YwucloBbIE
MIPOMEKYTKHU.

HevictBus ¢ ocratkamu. Octatku creneHel. [I[pumMeHeHne oCTaTKOB K PEIICHUIO
YPaBHEHUH B LEJIBIX YUCIAX U TEKCTOBBIX 3a1a4.

Pa3smepsl  OOBEKTOB  OKpPYXKAIOMIETO  MHpA,  JJIUTEIBHOCTH  IPOIECCOB
B OKpy:katoieM mupe. CTaHAapTHBIA BU]I YKCTIA.

AJireOpanyecKne BbIpaKeHHUs

AnreOpandeckass npoOb. JlomycTumbie 3HAYEeHHS TEPEMEHHBIX B JIPOOHO-
paIrmoHaNbHBIX BhIpakeHusX. OCHOBHOE CBOMCTBO anredpamueckor apoou. CrioxxeHue,
BEIYMTAHHUE, YMHOKEHHUE U JIeJICHUE anreOpandeckux Apooeil. Beiaenenue memnoi yactu
anreOpanyeckoi 1poou.

PanrionanbHbie BbIpakeHUsA. TOXKIECTBEHHbIE MPEeOOpa30BaHUs PaALUOHATBHBIX
BBIPAKCHU .
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JlomycTrmble ~ 3HA4€HUS  NEPEMEHHBIX B BBIPAKEHMSX,  COAECPIKAIIMX
apuMeTHUYecKue KBaJpaTHble KOpHHU. TOXIECTBEHHbIE NMPEeoOpa3oBaHUsl BBIPAKEHUM,
coJiepKalllux apu(pMeTHYecKre KBaJpaTHbIE KOPHHU.

CreneHp c 1eNnbIM MoKa3ateraeM U e€ cBoiicTBa. IIpeoOpa3oBanue BbIpakeHUI,
COJIEPKALLUX CTCIICHMU.

YpaBHeHUs 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue. @opmysa KOpHEH KBaJIpaTHOTO ypaBHeHHs. KoaudecTBo
JNEUCTBUTEIIBHBIX KOPHEM KBaJgpaTHOro YypaBHeHHs. Teopema Buera. YpaBHeHus,
CBOJIUMBIE K JMHEWHBIM YpPaBHEHMSIM WM K KBaJpaTHbIM ypaBHEeHUsIM. KBaapaTHoe
yYpaBHEHHE C napaMeTpoM. PemieHune TEKCTOBBIX 3a/ad C TOMOIIBIK KBAaJpPAaTHBIX
YPaBHECHUM.

JpoOHo-parimoHanbHble ypaBHeHMs. Pernienre 1poOHO-paliMoHaNbHbIX YPaBHEHUH.
Pemenune TEKCTOBBIX 3a7ady C TOMOIIBIO JPOOHO-pAllMOHANIBHBIX YpPAaBHEHMI.
I'paduyeckas uaTepnpeTaIis ypaBHEHUN C IBYMS TIEPEMEHHBIMH.

Uucnosblie HepaBeHCTBA. CBOMCTBA YUCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemeHHoi. CTporue u HecTporue HepaBeHCTBa. CIOXKEHHE U
YMHOKEHHE  YMCJIOBBIX  HEpaBeHCTB.  OllEHMBaHWE  3HAYEHUA  BBIPAKCHUA.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsiTHE O pemIEeHUM HEPABEHCTBA C OJHOW MEPEMEHHOU. MHOXKECTBO pEIICHUHN
HEpaBeHCTBAa. PaBHOCWIIBHBIE HEPABEHCTBA.

JIluHeliHOE HEpPaBEHCTBO C OJHOW MEPEMEHHOM W MHOMXECTBA €ro PEIICHUMU.
Penienrie JTMHEMHBIX HEPABEHCTB C OAHOM mNepeMeHHOW. CHUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABECHCTB C OJHOW MEPEMEHHOM. PermeHne TeKCTOBBIX 3a/1a4 C TMTOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DOyHKUUHA

OO6nacTe ompeneneHUs] U MHOXKECTBO 3HadeHUH (yHKIuU. CrocoObl 3aJaHus
bynkiuii. 'paduk dynakuun. Utenue cBoiicTB QyHkmmu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIUN, OTPAXKAIOMINX PeaTbHbBIE TPOIECCHI.

Jlunetinas  ¢yukmusa. DOyHKIMM, ONHUCHIBAIONIME MNPSAMYI0O H  OOpaTHYIO
MIPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, UX TpauKH.

k
Oynxiun y =ax3, y =x>+b,y =x3, y=[x|, y = Jx Y =— uux coiictaa. Kycouno-
X

3a/TaHHBIC (PYHKITUU.

9 KJIACC

Yucsa v BBIYUCTCHUS
Kopens n-i1 crenenu u ero cBoiictBa. CTeneHb C pallMOHAJIbHBIM NTOKA3aTEJIEM U €€
CBOMCTBA.
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AJireOpanyecKue BbIpaKeHHs

ToxaecTBeHHbIE TPEOOPa30BaHUs BbIPAXKEHUN, COAEPKAUIUX KOPEHb N-Il CTENEHHU.
ToxaecTBeHHbIE MPe0OPa30BaHUs BEIPAKEHUM, COAEPIKAIIUX CTENEHb C PALIMOHAIBHBIM
[IOKa3aTEeJIEM.

KBanpathsiii TpéxuneH. KopHu kBaapatHoro TpéxuneHa. Pa3noxxenne KkBagpaTHOTO
TPEXWICHA HA JIMHEHHBIE MHOKUTEIU.

YpaBHeHUs M HEPABEHCTBA

buxBanparusle ypaBHeHMs. [IpuMepsl NPUMEHEHUM METOAOB PaBHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEeMEHHOW, TIpaduueckoro MeToja NpHU PEHICHUH
ypaBHeHUl 3-i U 4-i1 CTeNeHe.

Pemenue npoOHO-paliMOHANBHBIX YPABHEHUI.

Pemienue cucrem ypaBHEHMH C JIBYMs II€pEeMEHHbIMU. PelieHue npocTrenimmx
CUCTEM HEJIMHEHWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [ padrueckuii metos pereHus
CUCTEMBI HEJIMHEWHBIX YPAaBHEHHH C AByMs nepeMeHHbIMU. CucTeMa JIBYX HEJTMHEWHBIX
YPAaBHEHUU C IBYMS IIEPEMEHHBIMU KaK MOJIEJIb PEAJIbBHOW CUTYaLINH.

Hucnosble HepaBeHCTBA. PelieHune JIMHEHMHBIX HEPABEHCTB. JlOKa3aTeiabCTBO
HEPABEHCTB.

KBanparuele HepaBeHCTBA € OJHOM IIepeMEHHOW. PelleHue KBaJapaTHBIX
HEpaBEHCTB I'pa)UuecKuM METOJOM U METOAOM HHTEepBajoB. MeToJq HHTEpBalIOB
IUIsL PallMOHAJIBHBIX HEpaBEHCTB. [IpocTenme HepaBeHCTBA ¢ TAPAMETPOM.

Pelrenrie TEKCTOBBIX 3a7a4 € ITIOMOILBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ JaBymMsa 1niepeMEHHBIMU. PemeHue HepaBeHCTBA € ABYMs
nepeMeHHbIMU. CUCTEMBl HEPaBEHCTB C JByMs NEepeMeHHbIMH. I'paduueckuii mMeTon
pelIeHNs CUCTEM HEPABEHCTB € IBYMs [IEPEMEHHBIMU.

DOyHKUUHA

Oynkiusa. CBoiicTBa QyHKIMN: HYIU (QYHKIUHU, POMEXYTKH 3HAKOTOCTOSHCTBA
GYHKIIMU, TPOMEXKYTKH BO3pACTaHUS U YObIBaHHS (YHKIUH, YETHBIE M HEUYETHBIC
byHKIIMK, HAanOOJbIIIee U HAUMEHBIIIEEe 3HAYCHUS (QYHKIIUU.

KBagpatnunas Qynkius u e€ cBoiictBa. Mcnonb3oBaHne CBOWCTB KBaJIpaTHYHON
bynkiuu s pemieHust 3amad. [loctpoenue rtpaduka KBaapaTHIHOW (PYHKITUH.
[Tonoxenune rpaduka KBaApaTUIHOW (PYHKIIUU B 3aBUCUMOCTH OT €€ KOI(PPHUIIUEHTOB.
Ipadpuku pynxumii y =ax?, y = a(Xx — m)? u y = a(X — m)? +n. ITocrpoenue rpadukos
GYHKITUH ¢ TOMOIIBIO MPEe0OPa30BAHMIA.

Hpo6Ho-nuHeitHass Qynkmus. HMccnegoBanue  QyHKImii.

Oynukrms Y = X" ¢ HaTypaJdbHBIM TOKa3aTeaeM N u e€ rpaduk.

YucaoBbie MOCAEA0BATEIbHOCTH U MPOrPecCHHU
[lonsiTue  umcioBol  mocnenoBarenbHOCTU. KoOHEYHble U OECKOHEYHbIE
MOCJIe10BATEILHOCTH. OrpaHnueHHas MOCJIEJOBATEIIBHOCTb. MOHOTOHHO
BO3pacTaromas (yObIBaro11as) MOCJIEIOBATENBHOCTb. CnocoOsl 3a7aHus
MOCJIeI0BATEIbHOCTU: OMUCATEIbHBIN, TAOIUYHBINA, C MOMOIILI0 (POPMYJIBI N-TO YJIEHA,
PEKYpPPEHTHBIM.
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Apudpmernyeckas u  reoMerpuyeckas —nporpeccud. CBOHCTBa  YJIECHOB
apupmeTHyeckoi U reomerpuuecko  mporpeccuil. Dopmynsl  N-TO  4YJ€Ha
apugmeTnieckoil u reomeTpuyeckoi nporpeccuid. Gopmysbel CyMMBbl IEPBBIX N YJIEHOB
apupMETHUECKON U TEOMETPUYECKON Mporpeccuid. 3aiaud Ha MPOLEHTHI, OAHKOBCKHUE
BKJIaJ(bl, KPEIUTBHI.

IIpencraBneHrne O CXOAMMOCTH  IIOCIENOBATEIBHOCTH, O CYMMHUPOBAHUHU
0EeCKOHEYHO yOBbIBAIOIIEH reOMETPUUECKON MPOTPECCUMU.

Meron mateMaTuyeckor UHAYKUMU. [IpocTeiimme npumMepsl.

NPEAMETHBIE PE3YJIBTATBI

K koH1y o0yuenust B 7 kjiacce 00y4Jaroniuiicss Moay4yuT CAeAyIOIue IpeIMETHbIE
PE3YNIbTATHI:

Yucjaa v BLIYHCJIEHUSA

PanmonanrsHbIe uncia.

[lepexonuth oT omHON GOPMBI 3aMUCH YHCENT K JApyro (mpeoOpa3oBHIBATH
JNECATUYHYIO ApOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YAaCTHOCTHU
B OECKOHEUHYIO JIECATUYHYIO TPOOB).

Hcnonb30BaTh NOHATHSI MHOKECTBA HATYPAJIbHBIX YHCEN, MHOXKECTBA LIEJIbIX YUCE,
MHO’KE€CTBA PAllMOHAIBHBIX YHUCEN MPU PEIICHUU 3a7ay, TPOBEJACHUHN PACCYKIACHUU U
JIOKa3aTEIbCTB.

[ToruMath U 0OBSICHATH CMBICIT TTO3UIIMOHHON 3aIMMCH HATYPaJIBHOTO YHCIIA.

CpaBHUBATH U YIOPSAJOYMBATH PAllMOHATBHBIC YHCIIA.

BrITIoTHATH, coueTast yCTHBIC M TUCbMEHHBIE TPUEMBI, apU()METHICCKUEC TCHCTBUS
C palMOHAJIBbHBIMU YHUCIIAMHU, HCIOJB30BAaTh CBOWCTBA YKCEN W MpaBWia JCHCTBUM,
NpUEMBI PAITMOHATILHBIX BHIUYUCIICHUM.

BbINoJIHATE 1EUCTBUS CO CTENEHSIMHU C HATyPAIbHBIMU MOKA3aTEISIMMU.

HaxonuTk 3Ha4€HUST YMCIOBBIX BBIPAKECHUM, COAEPKAIINX PAlHOHAIBHBIC YUCIIA U
CTEIIeHH C HATYpaJbHBIM ITOKa3aTelieM, MPUMEHATh PAa3HOOOPa3HbIE CITIOCOOBI U MPUEMBI
BBIUKMCJICHUS, COCTaBJISITh M OLECHUBATh YMCJIOBBIE BBIPAKEHUS TMPU PEHICHUU
MPaKTHYECKUX 3aJ1a4d U 3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB.

OKpyraaTh 4uclia ¢ 3aJaHHOM TOYHOCTBIO, @ TaKXXE MO CMBICIY IMPAKTUYECKON
CUTYAIH, BBIMOJHATH MPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYUCICHUH, OLICHKY 3HAYCHU I
YHCJIOBBIX BBIPAKECHUM, B TOM YHCJIC IPU PEIICHUU MTPAKTUYECKUX 3a/a4.

Pemate TekcToBBIE 3aaun apu(PMETHICCKUM CITOCOOOM, MCTIOJIB30BaTh TAOJHIIBI,
CXEMBI, YEPTEKHU, APYTUE CPEIICTBA MPEACTABICHUS JAHHBIX IPU PEIICHUN 3a/1a4.

Pemaths mpakTHKO-OpUEHTUPOBAHHBIE 3a]]a4l, CBSI3aHHBIE C OTHOIICHUEM BEJIMYMH,
MNPONMOPIMOHAIIBHOCTBIO  BEJIMYMH, MPOLECHTAMH, WHTEPIPETUPOBATh PE3YJIbTATHI
pelIeHus 3a/1a4 ¢ Y4ETOM OTPaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PaCCMATPUBAEMbBIX
O0OBEKTOB.

JlemuMoCThb.
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Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a/1a4 MPU3HAKHU AEIUMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npusHaku AETUMOCTH CyMMBI ¥ TIPOU3BECHUS 1IEJIBIX YHUCEIL.

PacknaapiBaTh Ha MHOXKUTEIN HATypajbHbIC YUCIA.

CB00OOIHO OMEpUPOBATH MOHATUAMU: YETHOE YKCIIO, HEYETHOE YK CIIO, B3AUMHO
MIPOCTHIC YUCTIA.

Haxoauth HaubGonbImit 00K JeIuTeNh U HAaUMEHbIee 00Iee KpaTHOE Yucel U
WCIIOJIb30BaTh UX MPU PEUISHUH 3aja4, TPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh MOHSITHEM OCTaTKa MO MOMAYJI0, MPUMEHSATh CBONCTBA CPaBHEHUM
10 MOJTYJIIO.

AJireOpanyecKue BbIpaKeHHUsA

BripaxeHus ¢ nepeMeHHBIMU.

Hcnonw3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHUIO U CHUMBOJIUKY, MPUMEHSTH €€
B IIPOILIECCE OCBOCHMS y4eOHOT0 MaTepuarna.

Haxomuth 3HaueHus OyKBEHHBIX BBIpAKEHUNW TIPU 3aJaHHBIX 3HAYCHUAX
MEPEMEHHBIX.

Hcnonp30BaTh MOHSITHE TOXKIECTBA, BHITIOIHATH TOX/ISCTBEHHBIE MPEeOOpa30BaHUS
BBIPAXKEHUH, TOKA3bIBATh TOXK/ECTBA.

MHOTOWIECHBI.

BoimosiHATh 1peoOpa3oBaHUs II€JIOT0 BBIPAKEHHUS B MHOTOYJIEH MPUBEJACHHEM
MOJIOOHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK.

BbINonHATh AEHCTBUS (CI0KEHUE, BBIYMTAHHE, YMHOKEHHE) C OJHOWICHAMHU U
C MHOTOWIEHAMHU, MPUMEHATH (HOPMYIIBI COKPAIIEHHOTO YMHOXEHHs (KBajapaT U KyO
CYMMBI, KBaJIpaT 1 KyO pa3HOCTH, pa3HOCTh KBaJPaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM
YUCJIE AJIS YIPOIIEHUS BBIYUCICHUM.

Ocy1iecTBIATh pa3ioKEHHE MHOTOYIEHOB HA MHOXKHUTENIH C TOMOIIbIO BHIHECEHUS
3a CKOOKM OOIIero MHOXWTENs, TPYIIHUPOBKU ClIaraeMbIX, NPUMEHSS (OPMYIIbI
COKpPAIIEHHOTO YMHOXKEHHUS.

[IpumensaTy TpeoOpa3oBaHUsT MHOTOWICHOB JUISI DPEIICHUS Pa3IMYHBIX 33734
13 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonp3oBaTh  CBOWMCTBA  CTENEHEW C  HATYpaJbHBIMU  IIOKAa3aTEJSIMU
JUTS TIpeoOpa30BaHMs BhIPAKESHUN.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTe tuHeliHbIE YpaBHEHUS C OJTHOW EPEMEHHOM, TPUMEHSISI TPABHUIIA MIEPEX01a
OT UCXOAHOTO YpPAaBHEHUS K PABHOCHIBHOMY eMy. [IpoBepATh, SBISETCS U YHUCIO
KOPHEM YpaBHEHHUS.

[TonOupaTh IpUMEpHI Map YKCEN, SBISIOMINUXCS PEIICHUEM JTHHEHHOTO YpaBHEHUS
C ABYMsI IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JMHEHMHOTO ypaBHEHUS C ABYMS
MIEPEMEHHBIMHU, MOJIBb3YSICh TPAPUKOM, MPUBOIUTH TPUMEPHI PEUICHUS YPABHEHHUSI.

PemaTte cucteMbl ABYX JIMHENHBIX YPABHEHUM C IByMS IEPEMEHHBIMH, B TOM YHUCIIE
rpauyecKH.
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CocTraBiATh M peniaTh JUHEWHOE YPAaBHEHUE WJIM CUCTEMY JIMHEWHBIX YPaBHEHHUU
[0 YCIOBHUIO 3aJayd, HUHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a1ayd
IIOJIy4YECHHBIN pe3yJIbTaT.

DOyHKUUH

Koopnunate! u rpaduku.

N300paxath Ha KOOpPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEpBajbl, 3alUChIBATh YHCJIOBBIE TMPOMEKYTKH
Ha anreOpanveckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH MO 33IaHHBIM KOOPIMHATAM.

OyHKIUY.

Ctpoutb rpa@uku JTUHEHHBIX () YHKIUMN.

OnuceBaTh C MOMOIIBI0 (DYHKIIMK W3BECTHBIE 3aBUCUMOCTH MEXYy BETUYMHAMH:
CKOPOCTb, BpEMsl, PacCTOSHHUE, 1IeHa, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
Bpemsi, 00bEM paboTHI.

HaxoauTe 3HaueHne GyHKIHUU MO 3HAYCHHIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod TMpeACTaBICHUS W aHalu3a HWH)opmanuu,
M3BJICKaTh U MHTEPIPETUPOBATh WH(POPMAIUIO U3 TPaPUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEN.

Hcnonb3oBath cBOMCTBA QYHKITUH JIJIs1 aHAIIM3A TPa(UKOB PEaIbHBIX 3aBUCUMOCTEH
(Hynu QyHKIHMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH, TPOMEKYTKUA BO3PACTAHUS
U yObIBaHUS (DYHKITMH, HAUOOIbIIIee U HAUMEHbBIIIee 3HAYCHHS (DYHKITHN).

Hcnonb3oBaTh Tpaduku [ MCCIENOBaHUS TMPOIECCOB U 3aBUCHMOCTEM,
IpU pEIIeHUH 3a7]a4 U3 IPYTUX y4eOHBIX MIPEAMETOB U PEATbHON KU3HH.

K konity ooydyenus B 8 kiacce o0yJaroniuiicss moayduT CIeAyIOIMNe TPeIMETHbIS
pe3yJIbTaThI:

Yucaa v BBIYMCICHUS

HppaunronanpHble yucia.

[loHnmaTte W HCHONB30BaTh NPEACTABICHUS O PACIIUPEHUM  YHCIIOBBIX
MHOKECTB.

CBOOOMHO oOmEepUpoOBaTh TMOHATUSIMH: KBAJPATHBIH KOPEHb, apU(DMETHUUECKUI
KBaJIpaTHbI KOPEHb, HMPPALMOHAIBHOE YMCJIO, HAXOJIWTh, OLECHHUBATH KBaJpaTHbIC
KOPHH, HUCTOJB3yS TPHU HEOOXOJUMOCTH KAJIBKYIATOP, BBITIOIHATH MPeoOpa3OBaHUS
BBIPAYKCHU U, COJICPKAIINX KBAIPATHBIE KOPHU, UCTIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJdbHBIE MPEICTABICHUS O MHOYKECTBE JACHCTBUTEIBHBIX YUCEI
JUIsl CPaBHEHMS, OKPYIJICHHS W BBIUMCICHHI, W300pakaThb JEWCTBUTEIbHBIE YHUCIA
TOYKAMHU HAa KOOPJAMHATHOW NPSMOU.

Ncnonws3oBaTh 3anucu OOJBIIMX U MaJbIX YHCEI C MOMOIMIBIO IECATUYHBIX ApOOei
u ctenieHelt uyncia 10, 3anuceiBaTh U OKPYTIISITH YUCIOBBIC 3HAUYCHUS PEATBHBIX BETUYNH
C UCMOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

JlemuMoCThb.
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CB00OOIHO oOmepHUpoBaTh MOHATHEM OCTATKA MO MOIYJIO, NPUMEHSTh CBOMCTBA
CPaBHEHHMM 10 MOAYJIIO, HAXOAUTb OCTATKM CYMMBI M TPOU3BEACHUSA IO JaHHOMY
MOZYIIIO.

AJire0panyecKue BbIpaKeHHsA

JIpoOHO-paIlMOHAILHBIE BHIPAXKEHUS.

HaxonuTth nmomycTUMble 3HAY€HHS TEPEMEHHBIX B JAPOOHO-pallMOHATIBHBIX
BBIpaKEHUSX.

[IpuMeHsITH OCHOBHOE CBOMCTBO pallMOHAILHOM IPOOH.

BoinonHaTh mpuBeAeHHE anredOpanyeckux JApodeil K 00lieMy 3HaMEHATello,
CJIOKEHUE, YMHOXKEHUE, JIeJIeHIe alreOpanyeckux Apooeil.

BrINOTHATH TOXKAECTBEHHBIC TPEOOPA30BAHUS PAIIMOHAIIBHBIX BBIPAKCHHUH.

[IpumensTs mnpeoOpa3zoBaHUsl BBIPAKECHUM IS pEHICHUS pPa3UYHBIX 3ajad
U3 MaTEeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Crenenu.

[IpyMeHsTh MOHATHE CTEIIEHHU C IEJIBIM MTOKa3aTeNieM, BBIMOIHATh TpeoOpa3zoBaHus
BBIPQKEHU U, COIEPKAIINX CTEIIEHU C IEJIBIM MTOKa3aTeeM.

UpparmonanbHble BEIpKCHUS.

HaxonuThk qomycTrMbie 3HaY€HUsI TIEPEMEHHBIX B BBIPAXKCHUSIX, COJICPIKAITUX
apu(pMeTHIYEeCKUe KBaIpaTHbIE KOPHHU.

BrimosiHaThs mpeoOpa3zoBaHusi UPpaIlMOHATBHBIX BBIPAXKEHUH, UCIIONIB3YsI CBOMCTBA
KOpPHEM.

YpaBHeHUs U HEPABEHCTBA

Pemiats kBapaTHBIE ypaBHEHUS.

Pemaths npoOHO-panioHaIbHbIE YpaBHEHUS.

Pemartp nvHeliHbIE ypaBHEHUSI ¢ NapaMeTpaMu, HECJIOXKHBIE CUCTEMBbI JIMHEHMHBIX
YpPaBHEHUH C TapaMeTPaMHu.

[IpoBoguTh uWccnenoOBaHWsT YpPaBHEHUW M CUCTEM YpPABHEHUM, B TOM YHCIE
C MPUMEHEHHEM TpaUUecKuX MpeCcTaBleHul (YCTaHABIMBATh, UMEET JIM ypaBHEHUE
WJIM CUCTEMA YPAaBHEHUH PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYee).

[lepexoanTh OT cIOBECHOW (POPMYIHMPOBKH 3a7a4yM K €€ anreOpanyeckoi Mojaenu
C IOMOUIBIO COCTABJICHUSI YPABHEHHUsI WM CHCTEMBI YPAaBHEHUM, HWHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 33J1a4d MOJIYYECHHBIN PE3YJIbTaT.

[IprMeHATh CBOMCTBA YMCJIOBBIX HEPABEHCTB MJI1 CPAaBHEHUs, OLICHKH, pEIIaTh
JUHCHWHBIC HEPABCHCTBA C OJHON IMEPEMEHHOW M WX CHUCTEMBI, J1aBaTh IpadUUueCKyrO
WJUTIOCTPALMIO MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUN

[lornmaTe W UCMONB30BaTh (YHKIMOHATIBHBIC TOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAYEHHMS), OMNpEeAesITh 3HaueHHE (YYHKIMU 1O 3HAYEHUIO
apryMeHTa, OnpeaeisaTh CBOMCTBA (PyHKIMHU 1O €€ rpaduKy.

Crpouts rpaduxu pynxiuit y = x2,y = x3,y = Jx,y = &;, y = |x|, onuceiBaTh
CBOMCTBa 4YMCIOBOM (PYHKIMU 110 €€ rpaduKy.
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K koH1y o0ydyeHus B 9 kiacce o0y4aronuics NOJYyYUT CIEAYIOIINE MTPEAMETHbBIE
PE3yIBTaTHI:

Yucsa v BbIYMCJIEHUA

CBoOOmHO  omepupoBaTh  MOHSATHUAMHU: KOpPEHb N-i  CTENEHW, CTEIeHb
C palMOHAIBHBIM  I[IOKAa3aTelieM, HaxOAUThb KOPEHb N-  CTENEHH, CTEICHb
C paluMoHAJIBHBIM IIOKa3aTelieM, WCIOJb3ysl TP HEOOXOJUMOCTU KaJbKYJISATOP,
NPUMEHATH CBOMCTBA KOPHS N-U CTENEHU, CTEIIEHUA C PAlMOHAJIbHBIM II0KA3aTEJIEM.

Hcnonp30BaTh MOHATHE MHOKECTBA IEMCTBUTEIBHBIX YHACEN IIPU PELICHUM 3a/ad,
IIPOBEJAECHUU PACCYKIACHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M yHOPSJAOYMBATH  JICCTBUTENBHBIE  YHCIA, OKPYTJIATH
JIEVCTBUTEIIBHBIE YHMCJIA, BBINOJHATh NPUKUIKY pE3yJbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKECHUM.

AJireOpanyecKue BbIpaKeHHUs

CB0OOOHO OmEepUpOBaTh MOHATHEM KBAJPATHOrO TpEXUieHa, HAXOIUTh KOPHHU
KBaJIpaTHOI'O TPEXYICHA.

PacknaapiBaTh KBaApATHBIA TPEXWICH HA TMHEUHBIE MHOXKUTEIH.

YpaBHeHUs 1 HEPABEHCTBA

Pemrate nuHelHbIE M KBaJgpaTHbIE YpPaBHEHHS, YPAaBHEHUS, CBOASLIUECA K HUM,
IpOOHO-paIlMOHANIbHBIE YPaBHEHHUS.

Pemiath HecllOXKHbIE KBaIpaTHBIE YPABHEHUS C TApaMETPOM.

Pewiats nMHeiHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, UCIIOJIB30BATH METOL
MHTEPBAJIOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YWCJIOBOW MPSAMOM, 3alUCHIBATH
peuieHre ¢ MOMOUIbI0 CUMBOJIOB.

Pemiats cuctemsbl IBYX JIMHEHMHBIX YPaBHEHHI C IByMs IEPEMEHHBIMU U CUCTEMBI
IBYX YPaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISETCS JIMHEUHBIM.

Pemateh HEcIIO)KHBIE CHUCTEMBI HEJIMHEWMHBIX YPaBHEHUHM C IapaMETPOM.

[IpuMeHsAT, METOABI PABHOCHUIIBHBIX IMPeoOpa3oBaHUM, 3aMEHBI MEPEMEHHOM,
rpaduueckoro MeToja Mpy pelieHn: ypaBHEeHUH 3-ii U 4-i CTETIeHEeH.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHHWE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aIIMCBIBATH PELICHHUE C IIOMOIIBI0 CUMBOJIOB.

Pemate ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJIE C OTPAHUYEHUSIMU,
Hanpumep, B LENbIX YUCIIAX.

[IpoBOaUTE uWcCCIIENOBaHWS YPABHEHUM W CHCTEM YPAaBHEHUW, B TOM YHCIIE
C MPUMEHEHHEM TpaUUeCcKuX MpencTaBleHnu (YCTaHABIWBATh, UMEET JIN ypaBHEHUE
WJIM CUCTEMA YPaBHEHUH PEIIeHUs], €CIIU UMEET, TO CKOJIbKO, U MpPOYee).

PemaTth TeKkCcTOBBIE 3a/1auu anreOpandecKuM CIocOOOM C TIOMOIIBIO COCTABICHUS
YpPaBHEHU, HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHWs, HEPABEHCTBA M MX CHCTEMBI JJISI COCTaBJICHUSA
MaTEMaTUYEeCKOM  MOJAEIW  pEajlbHOM  CUTyallud WM TNPUKIAAHOW  3aJayu,
MHTEPNPETUPOBATH NOJYUYCHHBIE PE3YJIbTATHI B 3aJJAHHOM KOHTEKCTE.
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Yuc10BbIe MOCJ€10BATEILHOCTH U MPOrpeccuu

CBOOOHO ONEpUPOBATH MOHATUSMU: 3aBUCUMOCTb, (PYHKIMS, rpaduk (QyHKLIHH,
npsiMasi MPOTMOPIMOHANBHOCTD, JTUHEHHas (YHKIHsI, oOpaTHas MPOMOPIHOHATBHOCTS,
napaboJia, runep0osia, KyCouHO-3a/1aHHast PyHKIIHS.

HccnenoBath ¢pyHkuuio no e€ rpaduky, yCTaHABIMBAaTh CBOMCTBA (DYHKIIMIL:
o0nacTh oOmpeAeNeHus, MHOXECTBO 3HAYCHW, HYIW (QYHKIHH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUsI M YOBIBaHWS, YETHOCTh U HEUETHOCTb,
HanOoJbIlIee ¥ HANMEHbIIIee 3HAYCHUs, ACHMITOTHIL.

Pacno3HaBaTh KBagpaTWyHyr QYHKIHIO MO QopMyse, NPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (PYHKIMIA U3 pealbHON KU3HH, (PU3UKH, TEOMETPHUH.

Omnpenenars mojiokeHne rpaduka KBaapaTUIHONW (QYHKIUU B 3aBUCHMOCTH OT €&
K03 (HUIIMEHTOB.

Crpouts rpaduk KBaIpaTUYHOW (PYHKIIMH, OMUCHIBATH CBOMCTBA KBAaJApPATUUYHOMN
dbyHKImM 10 €€ rpaduKy.

Hcnons30BaTh CBOWCTBA KBaAPATUYHOW ()YHKITUH JIJISl pEIICHHS 3a/1a4.

Ha npumepe kBanpatuunoit pyHkimu crpouth rpaduk Gpyukiuu y =af(kx + b) + ¢
C MOMOIIBIO TIpeoOpa3oBanuii rpaduka pynkiuu y=Ff(X).

WnmrocTprpoBaTh ¢ MOMOIIBIO TpaduKa peaabHYH 3aBUCHMOCTh HIIM IPOIECC
0 UX XapaKTEePUCTUKAM.

ApudmeTnueckasi 1 reoMeTpuYecKas Nporpeccuu

CB0OOIHO OmMepUpoBaTh MOHSATUSMU: TOCIEIOBATENILHOCTh, apudMeTudyecKas H
reOMEeTpUYECcKasi IPOTrPECCHUH.

3a/aBarthb MOCJIEI0BATEILHOCTH PA3HBIMU CIIOCOOAMM: OMTUCATENbHBIM, TAOJIUYHBIM,
C IOMOIIBI0 (DOPMYIIBI N-TO WiIEHA, PEKYPPEHTHBIM.

BhINOJIHATH BBIYUCIICHUS C UCIIONIb30BaHUEM (OpMyT N-To wieHa apupMeTUIECKOU
Y T€OMETPUUYECKON MTPOrpeECCUi, CYMMbI IIEPBBIX N YIECHOB.

N300paxkath ujeHBbl MOCJIENOBATEILHOCTH  TOYKAMM Ha  KOOPJMHATHOM
IIJIOCKOCTH.

Pemate 3agaum, CBSI3aHHBIE C YHUCJIOBBIMHM IOCIEIOBATEIBHOCTAMH, B TOM
quclie 3aJladyd W3 peajbHOM KU3HU (C HCIONB30BAHHUEM KAaJbKYIsATOpa, IUMPOBBIX
TEXHOJIOTHUH).

Pacno3naBath ¥ NPUBOAUTH  MNPUMEPHl  KOHEYHBIX U OECKOHEYHBIX
MOCJIe10BaTENILHOCTEM, OTPaHUYECHHBIX MOCJIeI0BATEIILHOCTEM, MOHOTOHHO
BO3pacTaronux (yOBIBAIOIIMX ) ITOCIE0BATCIEHOCTEH.

NMets mpeacTaBieHHE O CXOAUMOCTH MOCJIEAOBATEIbHOCTH, YMETh HAaXOAUTH
CyMMY OECKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MTPOTPECCHH.

[IpuMeHsTh METOJ MaTEMAaTUUECKON MHAYKIIUH MPU PEIICHUU 3a/1au.
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7 KIIACC
Ha3zBanmue pa3znena KomnuecTBo OCHOBHBIE BU/IbI 1€ TEIBHOCTH
OcHOBHOE coziep/KaHNE
(TembI) Kypca 4acoB oOy4Jaromuxcs
Uucna v BBIUUCIICHUS 11 PanmonanbHbie yncna. CucremaTu3npoBaTh U o0oramiaTh 3HaHUS

palroHaNbHBIE YHCTIa
(moBTOpEHME)

CpaBHeHue, ynopsa104iBaHNUE
U apupMeTHIECKUE eHCTBUS
C palMOHAJIbHBIMU YUCIIAMM.

YucnoBas npsamMast, MOAYyJb 9YUCJlIia.

[TporeHTHI, 3aITUCh POIIEHTOB
B BUJIC IpoOU U IpoOU B BUIE

IMPOLICHTOB. TpI/I OCHOBHBIC 3aJJa4H

Ha MPOIICHTHI.
Pemenune TekCTOBBIX 3a1a4
apu(hMETHIECKUM CITOCOOOM.
Pemenue 3amad u3 peanpHOM
MPAKTUKHA HA YacTH, IPOOH,
MPOLICHTHI, IPUMEHEHUE
OTHOIIEHUW U TPONIOPIUI

IpU pellieHnH 3aa4. PeanbHbie
3aBHCUMOCTH; PELICHHE 3a/1a4
Ha JIBIDKCHUE, PaboTy, MOKYIIKH,
HaJIOTU

00 OOBIKHOBEHHBIX U JIECATHYHBIX IPOOSX.
CpaBHUBATH U YIIOPSIOYMBATH APOOH,
npeoOpa3oBbIBas MIPU HEOOXOIUMOCTH
JECATUYHBIC JPOOU B OOBIKHOBEHHEIE,
OOBIKHOBEHHBIE B JIECATUYHEIE,

B YACTHOCTH, B OECKOHEUHYIO JECATUUHYIO
JpoOBb.

[TpumeHsITh pa3HO0Opa3HbIe CIIOCOOBI U
pUEMBI BEIYHMCIICHUS 3HAUCHUHN JPOOHBIX
BBIpOXCHUH, COJIEpKAIUX OOBIKHOBCHHBIC
U JIECATUYHBIE TPOOU: 3aMCHSITh

IpU HEOOXOIMMOCTH JICCATUIHYIO IPOOH
OOBIKHOBEHHOH 1 OOBIKHOBEHHYO
JEeCATHYHOMN, IPUBOIUTDH BBIPAKCHHE

K ¢popme, Haubosee yaooHoH

JUISL BRIYUCIICHUH, TpeoOpa3oBbIBaTh
JTpOOHBIC BEIpAXKCHUS Ha YMHOKCHUE 1
JEJICHUE NECATHIHBIX TpoOei

K JICHCTBUSM C IICJIBIMHA YUCJIaAMHU.
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PemaTe 3aaun Ha YacTH, NIPOLEHTHI,
MPOTOPIIMHU, HA HAXOXKACHUE APOOH
(mpo1eHTa) OT BEJIMYMHBI U BEJTMYMUHBI
1o e€ ApoOu (IIpoLeHTy), Apodu
(mpo1ieHTa), KOTOPbIN COCTABISAET OJTHA
BeJIMUYKMHA OT Apyrout. Ilpusoauts,
pa30upaTh, OLIEHUBATH Pa3JINYHbIC
pelieHus, 3arucy PeleHn TEKCTOBBIX
3ajsay.

Hcnonb30BaTh TaOIUILIBI, CXEMBI, YEPTEHKHU,
JPyTUE CPENICTBA MPEACTABICHUS TaHHBIX
IIPU PELIEHUHN 3aa4H.

PacrioznaBath U 00BACHSITH, OUPASIChH
Ha ONPEIEIICHUS, TPIMO
POIOPLIUOHATILHBIE U 00PATHO
MPONOPLUUOHATIBHBIE 3aBUCUMOCTU MEKTY
BEJIMYMHAMM; IPUBOAUTH IPUMEPHI ITUX
3aBUCUMOCTEN U3 PEATbHOTO MHUPA,

U3 JIPYTrux y4eOHBIX IPEIMETOB.

PemaTh NpakTHKO-OpHEHTHUPOBAHHbIE
3a/1a4M, Ha TIPUMEHEHUE IpoOeii,
MIPOIIEHTOB, IPSIMOM 1 0OpaTHOM
MPONOPLMOHAIIBHOCTEM, TPONIOPLUN

OYHKINUH: KOOPJIUHATHI U
rpadpuku. OyHkuun

17

KoopanHara TOUukM Ha NpSIMOM.
YucnoBble TPOMEKYTKHU.

N300paxaTh HA KOOPAMHATHOM MIPSIMOM
TOYKH, COOTBETCTBYIOLIUE 3aIaHHBIM
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PaccrostHue mexny 1ByMs TOUKaMu
KOOPAMHATHOM IIPSAMOM.
[IpsamoyronbpHas cucrema
KoopauHaT. AGcuucca U opauHaTa
TOYKH Ha KOOPAUHATHOMN
wiockoctu. [Ipumeps! rpadukos,
3a/laHHbIX (hOpMYyTIaMHU.

Urenue rpauKoB peanbHbIX
3aBUCUMOCTEM.

DYyHKINOHAIbHBIE 3aBUCUMOCTH
Mexay BennunHamu. [Tonsarue
¢yskun. OyHKIUSA Kak
MaTeMaTU4ecKas MOJENb
peasibHOrO npouecca. O61acTh
orpeseneHus U 00JacTb 3HAUEHUH
dbyakmuu. CriocoOsI 3a1aHus

byakmuu. I'paduk pyHKIIUHA

KOOpJIMHATAaM, JTy4H, OTPE3KU, UHTEPBAJIbI,
3alHCHIBATh UX HA AIT€0pandecKoM

S3BIKE.

OTMmeuaTh B KOOPAUHATHOM MIIOCKOCTH
TOYKH TI0 33JJaHHBIM KOOPJAMHATAM; CTPOHUTh
rpadMKHi HECIOXKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (POpPMYITaMH, B TOM YHUCIIE

C IOMOIIBIO U(POBBIX JaOOpPATOPUHL.
[TpuMeHATh, U3y4aTh MPEUMYIICCTRA,
UHTEPIPETUPOBATH rpapuuecKuii crocoo
NIPEICTABJICHHUS M aHAIM3a Pa3HO00pa3HOH
KU3HEHHOW nHpOpMaIuu.

OcBauBath MOHATUE PYHKIIUH, OBJIAJIEBAThH
GYHKIIMOHAIBHOW TEPMHUHOJIOTHEH.
HaxoauTe 001acTh ornpeienieHus u 00J1acTh
3HaYeHUH ()YHKIUU.

Hcnonb30Bath pa3auyHbIe CIIOCOOBI 3a/1aHUS
byHKIUH.

Hcnonb30BaTh CBOMCTBA (PYHKITHIA

JUTS aHaITM3a TpadUuKoOB peabHBIX
3aBUCUMOCTEH (HyIH (YHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKIINH,
IPOMEKYTKH BO3pACTaHUs U yObIBAaHUS
byHKIIMY, HAUOOJbIIEe W HANMEHBIIIEES
3Ha4YeHUS (DYHKIUN)
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Anrebpanueckue 7 BeIpaxeHune ¢ nepeMeHHbIMHU. OBnaznets anredbpandyeckoin
BBIPAYKEHUS : BBIPAKEHUS 3Ha4YEHUE BBIPAKECHUS TEPMUHOJIOTUEN U CUMBOJIUKOM,
C IEPEMEHHBIMHU ¢ nepeMeHHbIMH. [IpencraBienne IIPUMEHSATH €€ B IIPOLECCE OCBOCHUS
3aBUCHMOCTH MEXKY BETUUYNHAMHU y4eOHOI o MaTepuaa.
B BUJie popMyibl. Beruncienus HaxoauTe 3HaueHus: BbIpa>keHUI
1o ¢opmysiam C IEPEMEHHBIMU IPU 33/IaHHBIX 3HAYCHUSIX
NEPEMEHHBIX; BBITIOJHATD BHIYUCICHUS
1o (hopmysiaM, AOMYCTUMBbIE 3HAUECHHUSI
NIEPEMEHHBIX
YpaBHEHHUS U CUCTEMBI 10 YpaBHEHHE C OJTHOU IEPEMEHHOM. PemaTe nuHetHOE ypaBHEHUE C OTHOU

YpPaBHEHUU: JIMHEWHBIE
YpaBHEHHUS

Kopens ypaBHeHus. CBolicTBa
YPaBHEHUH C OJTHOM MMEPEMEHHOM.
PaBHOCUIIBHOCTH ypaBHEHUU.
YpaBHEHHE KaKk MaTeMaTU4ECKas
MO/IEJIb PEAIBHON CUTYaIIUHU.
JIuHerHOe ypaBHEHHE C OJTHOU
nepeMeHHor. Ynciio kopHeu
JMHEVHOTO ypaBHEeHUs. Pemenue
TEKCTOBBIX 337124 C IIOMOIIBIO
JIMHEVHBIX YpaBHEHUM. JINHENHOE
YpaBHEHUE, COJIEpIKalLlee 3HAK
MOJYJISt

NEPEMEHHOM, PUMEHSIS PaBUIIA
nepexoqa OT UCXOJHOTO YPaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee TPOCTOro
Buna. [IpoBepsTs, siBAsSETCA U
KOHKPETHOE YHCIIO KOPHEM
YpaBHEHUS.

OnpenensTe YUCI0 KOPHEN TUHEHHOTO
YPaBHEHUS.

Pewrate nnHEHOE ypaBHEHUE,
coJeprKaliee 3HaK MOJYJIA.
CocTaBiATh U pelaTh ypaBHEHHE

10 YCIIOBUIO 331a4M, UHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
MTOJIyYEHHBIN PE3yJIbTAT
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Yucna v BEIYUCIICHUS
CTENEHb C HATYPaJIbHBIM
nokKazaTeineM

Crenensp ¢ HaTypaJIbHBIM
IoKa3aTeiaeM U €€ CBOMCTBA.
3amnuce 9ncia B JECITUIHOUN
MTO3UIIMOHHOM CUCTEME CUHMCIICHUS

[IpuBOIUTH YUCIOBBIE U OYKBEHHbBIC
MPUMEPHI CTETICHU C HATYPAIbHBIM
ToKa3aTejieM, OObICHS 3HAUCHUS
OCHOBAHHUS CTCIICHH U MOKa3aTes
CTEIICHU, HAaXOAUTh 3HAYCHMS CTEIICHEN

Buja all (a — mr060e parmoHaIbHOE
4HCII0, N — HAaTypaJIbHOE YHUCIIO).
[ToHMaTh CMBICI 3aMMCH OOJIBLIUX YUCEI
C TIOMOIUIBIO JECATUYHBIX Ipo0eii u
creneHeit uncna 10, npuMeHsTh NX

B PEAJIbHBIX CUTYAIUSIX

Anrebpanueckue
BBIPAKCHHUS . MHOTOUJICHBI

23

OnuowieHsl. OIHOYIEH
cTtanaaptHoro Bujaa. CteneHp
OJHOWICHA. MHOTIOYJICHEI.
MHorousieH CTaHAapTHOTO BUJIA.
Crenennr MHorousieHa. Cnoxxenue,
BBIYMTAHUE, YMHOXKCHHE U JICJICHUE
MHorouwiIeHoB. [IpeoOpa3oBanue
1[EJIOT'0 BBIPAKEHHUSI B MHOTOUJICH.
Kopau MHOrowieHa.

ToxnaectBo. ToxIECTBECHHBIE
npeoOpa3oBaHus aareOpandecKux
BBIpaKeHUU. [[oKa3aTenbCTBO
TOXKJICCTB

OBnaneTs anredpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
MIPUMEHSTH €€ B IIPOIECCE OCBOCHUS
y4eOHOTr0 MaTepHaia.

[IpuBOAUTH OAHOWIEH M MHOTOUJICH
K CTaHJapPTHOMY BH]TY.

OrnpeniensaTh CTENEHU OJTHOYJICHA U
MHOTO4YJICHA.

BbInoaHATE YMHOKEHHE OJHOYJIEHA
Ha MHOTOYJICH.

BrInoaHATE c10KeHNE, BHIYMTAHUE,
YMHOKEHHE U JEJICHUE MHOTOYJICHOB.
HaxoauTe KOpHH MHOTOYJICHA.
@opmMyJIHPOBATH ONPEAECICHUE
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TOKIECTBEHHO PAaBHBIX BBIPAKCHHIM.
Hcnonws30BaTh npasuiia

JUIA JOKa3aTeabCTBA TOXKIECTB.
BrInoaHaTh TOKIECTBEHHEIE
npeoOpa3oBaHus IEJIOT0 BEIPAKCHUS

B MHOTOYJICH TIPUBEICHUEM ITOA00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.
OCyIecTBIATh Pa3I0KEHUE MHOTOYJICHOB
HA MHOKHTEJIU ITyTeM BBIHCCCHHS

3a CKOOKHM OOII[ero MHOKHUTEIISI, METOJIOM
IPYIITUPOBKH.

[TpumeHsATH TPpeoOpa3oBaHue
MHOTOWICHOB JIJISL PEIICHHS Pa3InIHBIX
3a71a4 U3 MAaTEMAaTHKH, CMEXKHBIX
IIPEJIMETOB, U3 PCANbHON MTPAKTUKH.
3HaAKOMHUTHCS C UCTOPHUEH pa3BUTHS
MaTEMaTUKU

AnrebGpandeckue
BBIPKEHUS: HOPMYITBI
COKpPAIIEHHOTO YMHOKEHUS

14

®opmyJibl COKPAIEHHOTO
YMHOKEHHUS: KBaApaT CyMMBI U
KBaJpaT Pa3HOCTH JIBYX
BBIPAYKCHU U, KBAJIpaT CyMMbI
HECKOJIbKUX BBIPAKEHUH, KyO
CYMMBI U KyO pa3HOCTH JBYX
BBIPAYKCHU U, Pa3HOCTh KBaAPaTOB
JIBYX BBIPaXEHUM, IPOU3BEACHUE

OBnaneTs anredpandeckoit
TEPMHUHOJIOTUEN U CUMBOJIUKOU,
IIPUMEHATH €€ B IPOLIECCE OCBOCHUSA
yueOHOT0 MaTepuana.

BhINIOTHATH TOXIECTBEHHBIE
npeoOpa3oBaHus LEIOTO BhIPAKEHUS

B MHOT'OWIEH NMPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PaCKpbITUEM CKOOOK,
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Pa3HOCTH U CYMMBI IBYX
BBIPAKCHUM, CyMMa U Pa3HOCTh
KyOOB JIBYX BBIPaXKEHHUI.
PaznoxeHue MHOro4jeHa

Ha MHOXXUTEIHU. BeIHECeHE
00IIIET0 MHOXKHUTEIS 332 CKOOKH.
MeTtoa rpynnupoBKU

C MUCTOJIb30BaHUEM (POpMYyII
COKPAILEHHOTO YMHOXKEHHS.
OcCyIIecTBIATh Pa3ioKeHNE MHOTOUJICHOB
Ha MHOXHUTEJU MTyTEM BHIHECCHUS

3a CKOOKHM OOII[ero MHOKHUTEIISI, METOJIOM
TPYNIUPOBKH, TPUMEHEHHS (POPMYJTBI
COKpAILEHHOTO YMHOXEHHS.

[TpumensTh mpeoOpa3zoBaHue
MHOTOYJICHOB JIJISl PEIICHUS PA3TUIHBIX
3a]a4 U3 MaTeMaTUKH, CMEKHBIX
NIPEIMETOB, U3 PEATbHON MPAKTUKH.
3HAaKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKH

Yucia 1 BEIYMCICHUS
JICIIMMOCTD

10

J1eauMOCTh LENBIX YUCET.
CaoiictBa aenumoctu. [Ipocteie

U COCTaBHbIE uyKcia. YETHbIE

u HeuéTHbIe uncia. [IpusHaku
nenuMocTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11. Tlpu3HaKu IETUMOCTA CYMMBI U
MPOU3BEJICHUS LEIBIX YHCEN

npu pemenun 3aaad. Hanbonpmmii
oOIuii AenuTenh U HauMEHBIIIee
o011ee KpaTHOE JIBYX YHUCE.
B3anmHO mipocTele yncia.
Anroput™m EBkinna. /lenenue

[IprumeHsATh CBOMCTBA IEIIMMOCTH.
[IpuBOAUTH PUMEPHI U pacIiO3HABATH
MPOCTHIE U COCTABHBIC YKCIIa, YETHBIE U
HEUYETHBIC YMCIIA.

Jloka3pIBaTh U MPUMEHATH MPU3HAKU
nenuMocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MIPU3HAKHU JEJTUMOCTA CYMMBI U
MIPOU3BEACHHUS LIETBIX YUCET.
Haxonnts HanOOJBIIUH OOLINN JETUTEND
¥ HauMEHbIIee o0IIee KpaTHOE JIBYX
qucedl.

PemaTth npakTUKO-OPUEHTUPOBAHHBIEC
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¢ octatkoM. CpaBHEHUS LIENBIX
YKCeJl IO MOAYIIO HATypaabHOTO
yucIia

3a/1aud, UCTIOJb3Yys HAaMOOJbIIUM 00U
JeUTEeNb, HAUMEHbIIee o0lIee KpaTHOe
JBYX YHUCEIL

PacniozHaBaTh B3aMMHO IIPOCTBIE YUCIIA.
IIpumensars anroput™m EBkinna.
DopmMyIMPOBATH OIIPEAECICHUS 1EITUMOCTH
HAlIeJIO, YHCEJI, CPABHUMBIX 110 TaHHOMY
MOZYJIIO.

BrInosnHATH enenue ¢ 0CTaTKoM

QyHKIMU: JIMHENHAS
byHKIMISA

16

Jluneitnas ¢pyHkuus, e€ CBOMCTBA.
I'paduk nmunHetHON QyHKIINUH.
I'paduk pyukiuny = | X |.
Kycouno-3anannbie GyHKIMH

Pacrio3HaBaTh TUHEHHYIO () YHKITHIO

y = kx + b, onuceiBath €€ cBolicTBa

B 3aBUCUMOCTH OT 3HaYEHUMN

ko3 durrentos K u b.

CtpouTts rpaduku JTUHEHHOU (PYHKIINUH,
byHKIMM Y = | X |, KyCOYHO-3aJJaHHOU
byHKIUH.

Hcnonb3oBaTh U(pOBBIE pecypehl
JUTSl IOCTPOCHUS rpaguKoB QYHKIMA U
W3Y4YEHUS UX CBOMCTB.

[IpuBOAUTE pUMEPHI TUHEUHBIX
3aBUCUMOCTEH B peabHBIX MpoOIeccax u
SIBIICHUSIX

YpaBHEHUS U CUCTEMBI
YPaBHEHUW: CUCTEMBI
JIMHENHBIX YPaBHECHUIN

14

YpaBHEeHuHE ¢ AByMs
nepeMeHHbIMU. ['paduk TMHEHHOTO
yYpaBHEHUS C IByMs II€PEMEHHBIMHU.

CTpouTh B KOOPAUHATHOM MJIOCKOCTH
rpaduK JUHEHMHOTO YpPaBHEHUS C ABYMsI
NEPEMEHHBIMHU; MOJIB3YSICh TPaPUKOM,
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CucTtembl IMHEWHBIX YPAaBHEHUI
C IBYMsI IIEPEMEHHBIMU.
I'paduyeckuit meTon penieHus
CHCTEMBI JINHEHUHBIX YPABHEHUN
C IBYMsI II€pEMEHHBIMHU. Perenue
CHCTEM JIMHEUHBIX YPaBHEHUHN

C ABYMs [IEPEMEHHBIMU METOJIOM
IIOJICTAHOBKU U METOJIOM
cnoxenus. Cucrema AByX
JIMHEVHBIX YPABHEHUM C JBYMs
IIEPEMEHHBIMU KaK MOJIEJIb
peanbHON CUTyaluu

MIPUBOJAUTH IPUMEPHI PELICHUS
YpPaBHEHMUS.

HaxonuTe pelieHne cucTteMsl IByX
JIMHEVHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMH.

CocTaBisiTh U peliaTh CUCTEMY JBYX
JIMHEMHBIX YPABHEHUN 11O YCIIOBUIO
3a71a41, UHTEPIPETUPOBATH

B COOTBETCTBUH C KOHTEKCTOM 3aJa4u
MOJIYYEHHBIN PE3yIbTAT

[ToBTOpEeHue, 0600061ICHNE,
CHUCTEMATH3AIIHs 3HAHUH

[ToBTOpEHNE OCHOBHBIX TOHATHIA
¥ METOJIOB Kypca 7 KJacca,
0000111eHNE 3HAHUI

Br16upath, IpuMeEHSTh OIIEHUBATD
CIIOCOOBI CPAaBHEHUSI YUCEI, BHIYUCIICHUM,
TOKIECTBEHHBIX MPE0OpPa30BaAHMIA
aNre0panyecKuX BhIPAKEHUM, PEIICHUS
YpPaBHECHUHN U CUCTEM YPABHEHUH, 3aIaHUSA
byHKIIMN, aHATH3a U TIOCTPOCHHS MX
rpaduKoB.

Hcnonb30BaTh GyHKITMOHATIBHO-
rpadudeckue mpeacTaBICHUs

JUISl pelieHus 3a1a4.

Ocy1ecTBAsTh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIEICTBUM U CAMOIIPOBEPKY
pe3yabTaTa BhIUUCICHUM,
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npeoOpa3oBaHuM, MOCTPOCHUIA.

Pewrate 3a1a4u U3 peajbHOMN KU3HU,
MPUMEHSATh MaTEMAaTUYECKUE 3HAHUS

TSl PEIICHUS 3a/1a4 U3 JIPYTUX MPEeIMETOB.
Pemrath TeKCTOBBIE 3a/1a4l, CPABHUBATD,
BBIOUPATh CIIOCOOBI pelIeHUs 3a]jauu

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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8 KIJACC
HaszBanue paznena KomnuecTBo OCHOBHBIE BU/IbI €S TEIBHOCTH
OCHOBHOE COIEpKAHNE
(Temnl) Kypca 4acoB oOy4Jaromuxcs
VYpaBHEHUS 1 HEPaBEHCTBA: 20 UYucrioBble HEPABEHCTBA. ®opmyIUpoBaTh CBOMCTBA YNUCIOBBIX

HEPaBEHCTBA

CBolicTBa YMCIOBBIX HEPABEHCTB.
Jloka3aTenbCTBO HEPABEHCTB.
HepaBeHcTBO ¢ mepeMeHHOM.
Ctporue 1 HeCTpOrue HepaBeHCTBRA.
CroxeHue U yMHOKEHUE
YUCJIOBBIX HEPABEHCTB.
OueHnBaHUE 3HAYCHUS
BBIPAKCHUSI.

[lonsiTHE O penieHuN HEPABEHCTBA
C OAHOM ITepeMEHHON. MHOXECTBO
pEILIEHUI HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepaBeHnctBo-cienctaue.
Hucnosble npomMexyTKu. JInHENHOE
HEPABEHCTBO C OJHOM IIEPEMEHHOMU
Y MHOKECTBO €TI0 PEIICHUMN.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOUM NTEPEMEHHOM.

CucTtembl IMHEITHBIX HEPABEHCTB

C OJTHOM mepemMeHHou. Penenue
TEKCTOBBIX 33/1a4 C MTOMOIIBIO

HEPABEHCTB, UUTKOCTPUPOBATH UX
Ha KOOPJIMHATHOW MPSMOM, TOKa3bIBaTh
anreOpanvdecKku.

OueHnBaTh 3HAUYECHHS BBIPAKECHUS,
VICIIOJIb3Ysl HEPAaBEHCTBA.

[IpyMeHATH CBOKMCTBA HEPABEHCTB B X0/1€
peleHus 3a1ay.

OHpCI[eJISITB PaBHOCHUIILHBIC HCPABCHCTBA.

[IpuBOIUTE IPUMEPHI PEIIEHUI
HEPaBEHCTB.

Pemate MHEHBIE HEPABEHCTBA C OJTHOMU
MIEPEMEHHON, CUCTEMBI JIMHEHHBIX
HEPABEHCTB, U300paXKaTh PEIICHUE

HAa YHCJIOBOM MPSIMOU, JOKA3bIBATh
HEPAaBEHCTBA.

PewraTte TeKCTOBBIE 3a/1a4l C IOMOILIBIO
JIMHEVHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOM.

HccenenoBaTh TMHEMTHOE HEPABEHCTBO

C OHOM NEPEMEHHOMU

C IapaMeTPOM.
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JIMHEMHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM

3HAKOMUTHCS C UICTOPUEHN pa3BUTHUSA
anreopbl

Yuca U BEIYUCIIEHUS
KBaJpaTHbI KOPEHb

17

KBangpaTHbie KOpHH.
ApudpmeTryeckuil KBagpaTHbINA
KOpPEHb U €r0 cBOMCTBA. [loHATHE
UPPalMOHAIBHOTO YUCTIA.
JlelicTBUS ¢ UppallMOHATIBHBIMU
ypciiamu. CBOMCTBA NEUCTBUI

C UppPalMOHAILHBIMU YHUCJIAMU.
CpaBHeHUE HppaMOHATBHBIX
yucesl. MHOXKECTBO
JNEUCTBUTEIIBHBIX YUCE.
[Ipencrasinenus o paclIMpEeHUsX
YUCIIOBBIX MHOYKECTB.
JlomycTuMbie 3HaYCHUS
IIEPEMEHHBIX B BBIPAXKECHUSIX,
coziepKaimx apuhMeTuIecKue
KBaJ[paTHbIEC KOPHH.
ToxaecTBeHHbIE TPeOOpa30BaHUS
BBIPAXKEHHU U, COJIEPIKAIINX
apu(pMeTHIECKHEe KBaPATHBIC
KOpPHH

DopmMyIUpPOBaATH ONPEIEIICHUE
KBaJ[paTHOT'O KOPHS U3 YHCIIA,
apuMeTUUECKOTO KBaPaTHOTO KOPHSI.
[IpuMeHATH onepannio U3BJICUCHUS
KBaJI[PATHOT'O KOPHS U3 YKCIIa, UCTIONb3Ys
pU HEOOXOAUMOCTH KAJIBKYJISTOP.
OueHuBaTh KBaJIpaTHbIC KOPHU 1ETBIMU
YUCJIaMU U JECATUYHBIMU JPOOSMHU.
CpaBHUBATh U yHIOPSIJOYNBATH
palMOHaJIbHbBIE U UPPALIMOHAJIBHBIE YHCIIA,
3alMCaHHbIE C IOMONIBIO0 KBAIPATHBIX
KOpPHEU.

BrinonHATE onepanuu ¢
UPPALMOHAIBHBIMU YHUCIIAMH.

HccnenoBaTh ypaBHEHHE X2 = &, HAXOMUTb
TOYHBIE ¥ MPUOTMKEHHBIE 3HAUCHUS
KopHeH 1ipu a > 0.

HccnenoBaTh CBOMCTBA KBAIPATHBIX
KOPHEU, TPOBOJS YHUCIIOBBIE
DKCIEPUMEHTHI C UCTIOJIBb30BAHUEM
KaJIbKYJIsITOpa (KOMIIBIOTEPA).

Jloka3pIBaTh CBOMCTBA apU(PMETUUECKUX
KBaJPAaTHBIX KOPHEW; MPUMEHATH UX
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TSl TpeoOpa3oBaHusl BHIPAXKEHU.
BeInosiHATh peoOpa3oBaHus BEIPAXKEHUIH,
COJIepKaIllUX KBaJIpaTHbIE KOPHHU.
BripaxaTh nepeMeHHbIe U3 PopMy.
Bbruncnars 3HaUeHHs BBIPAXKEHUH,
COJIepKaIllUX KBaJIpaTHbIe KOPHHU,
UCIOJIb3YS NMPU HEOOXOIUMOCTHU
KaJIbKYJISITOP.

Hcnonb30BaTh B X0/1€ pelIeHUs 3a1a4
AJIEMEHTapHBIE MPECTaBICHUS,
CBSI3aHHBIE C MTPUOINKEHHBIMU
3HAYEHUSIMHU BEJIUYMH.

3HAaKOMHUTHCS C UCTOPHUEN pa3BUTHS
MaTeMaTHKU

YpaBHEHHUS U HEPABEHCTBA:
KBaJpaTHbIC YPAaBHEHUS

17

KBagpatHoe ypaBuenue. opmyna
KOpPHEU KBaJpaTHOI'O ypaBHEHMUS.
KommuecTBO IeHICTBUTEIILHBIX
KOPHEU KBaJpPaTHOrO0 YPaBHECHMUS.
Teopema Buera.

YpaBHEHUS, CBOJIUMBIEC

K JINHEMHBIM YPaBHEHUSIM

WJIY K KBAJIPATHBIM YPABHEHUSIM.
KBanpatHoe ypaBHEHHE

¢ mapameTpoM. Pemenne
KBaJPaTHBIX YPABHCHUU

Pacrnio3HaBath ypaBHEHUS C OJHOM
NIEPEMEHHOM, KBaJIpaTHbIC YPABHEHUSI.
OnpenensTe paBHOCUIIbHBIE YPABHEHUS.
[IpyMeHATH CBOKMCTBA YPAaBHEHUN C OJHOM
IIEPEMEHHOM.

3anuceiBaTh POpMYITy KOpHEH
KBaJPAaTHOTO YPABHEHUS; pEIIATh
KBaJpaTHbIC YPABHEHUS — MOJIHbIE U
HETIOJIHBIE.

OnpenensiTe KOJIUYECTBO JEHCTBUTENBHBIX
KOpHEN KBaJpaTHOTO YPaBHEHHUS.
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¢ mapamerpamu. Pemenue
KBaJIPATHBIX YPAaBHECHUM,
COJZIEpKAIMX 3HAK MOIYJIS.
YpaBHEHHE KaK MaTeEMaTUYECKas
MOJIEJIb PEAIBHON CUTYaLIUU.
Pemienune TekcToBBIX 3a1a4

C MMOMOUIBIO KBAIPATHBIX
ypaBHECHUH

Habmronats 1 aHanmu3upoBaTh CBA3b
MEXAY KOPHAMH U KO3 puumeHtaMmu
KBaJpaTHOI'0 YpaBHEHU.
dopmynupoBaTh Teopemy Buera, a Taxke
00paTHYIO TeOpeMY, IPUMEHSTh 3TH
TEOPEMBI JUIs PELICHUs 3a/1a4.
[IpoBOAUTH MPOCTEUIIINE UCCIIEAOBAHUSA
KBaJpaTHBIX YPAaBHEHUM.

Pemate TexcToBeIC 3a1a4M.
3HAaKOMHUTBCS C UCTOPHUEN pa3BUTHS
MaTeMaTUKU

Anrebpanueckue
BBIPAKCHHUS . TIPOOHO-
paIOHAIBHBIE BEIPAKCHISI

17

PanronanbHbie BEIpaKEHHUS.
ToxxaecTBeHHbIE TpeoOpa3oBaHUs
paAIMOHAIIBHBIX BHIPAKECHHM.
Anrebpandeckas 1po0b.
JlomycTuMbie 3HaYCHUS
NIEPEMEHHBIX B JPOOHO-
paIlMOHAIBHBIX BRIPAKECHUSIX.
OcHOBHOE CBOMCTBO
anreGpandeckoii 1poou.
CrnoxeHue, BEBIYUTAHHE,
YMHO>KEHUE U JCJIICHUE
anredpandecKkux apooei.
Bo3sBenenue anredpandeckoit
JIpoOH B CTETICHB

3anuchiBaTh aNre0Opandyeckue BoIpakeHusl.
HaxomuTe gomycTtuMblie 3HaYEHUS
NEPEMEHHBIX B APOOHO-pAIIMOHAIBHBIX
BBIPKEHUSX.

BBINOJIHATH YKCIOBBIE MTOJICTAHOBKH U
BBIUUCIISITH 3HAYEHHE JIPOOU, B TOM YHCIIE
C TIOMOIIBIO KaJIbKYJISTOPA.
®opmynupoBaTh OCHOBHOE CBOMCTBO
anredpandeckor Ipodu U MPUMEHSTH €T0
JUTs TIpeoOpa3oBaHus APOOEii.

BEINOTHATH TOXKIECTBEHHBIC
npeoOpa3oBaHus PAIMOHATBHBIX
BBIPAKCHU .

BBIMOMHATE 1EUCTBUS C anTreOpandecKuMu
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npobsimu. [IpumenaTs npeodpazoBaHus
BBIPAYKCHUH U1 pELICHUs 3aa4.
BripaxaTh nepeMeHHbie U3 GopMy
(pu3nyeckux, reoMeTPUIECKHUX,
OIMMCBHIBAIOIIUX OBITOBBIE CUTYAIHH)

VYpaBHEHUS 1 HEPABEHCTBA: 19 JpoOHo-paimoHanbHble PacnioznaBath ApoOHO-paliioOHAIbHbBIE
JTPOOHO-pAIIMOHATBHBIC ypaBHeHus. Perenue 1poOHO- ypaBHEHUS.
ypaBHCHHSI paIMOHAIIbHBIX YPaBHEHUH, Pemats 1poOHO-paIimoHaIbHbBIE
CBOJISIIIMXCS K JIMHEHHBIM WA K YpaBHEHHMSI, CBOJAIITUECS K TUHCHHBIM HITH
KBaJIpaTHBIM YPaBHCHHSIM. K KBaJIpaTHBIM YPaBHCHUSM, UCITOJIb30BATh
Pemenue apoO6HO-parimoHanbHbIX METO]1 3aMEHbI IEPEMEHHOM.
YpaBHEHHI METOJIOM 3aMEHbI PemaTh TexcToBBIC 330241
nepeMeHHoM. Perenne TeKCToBbIX are0pandeckuM CrocoOOM: MEePEXOIUTh
3a/1a4 ¢ MOMOIIBIO0 TPOOHO- OT CJIOBECHOU (DOPMYITUPOBKHU YCIOBHUS
paIMOHAIILHBIX YPaBHEHU. 3a/1auu K anredpandeckon Moaenu myTéM
I'paduueckas uaTepnperanus COCTaBJICHUSI YPaBHEHHUS, pelIaTh
yYpaBHEHUH ¢ IByMs IEPEMEHHBIMU | COCTaBJICHHOE ypaBHEHHUE;
UHTEPIPETUPOBATH PE3yIIbTAaT.
Hcnonb3oBaTh rpaduueckyro
WHTEPIPETAIUIO YPABHEHUH C TBYMS
epeMEHHBIMH
DOyHKIUU 15 OO6nacTh onpeieICHAs U Hcronp30BaTh GyHKIIMOHAIBHYO

MHO>KECTBO 3HaUeHUH () YHKIIUU.
CnocoObI 3a1aHust GQyHKIHM.
I'paduk pynkuun. YreHrue cBOUCTB

TEPMHUHOJIOTUIO U CUMBOJIUKY.
HaxoauTth 0061acTh onpeneneHus u
MHO>KE€CTBO 3HAYCHUM () YHKIIUH.
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¢ynkuuu no e€ rpaguky. [Tpumepst
rpa@uKoB GYHKUHHA, OTPaXKaIOIUX
peanbHbIE MTPOLIECCHI.

OyHKIMH, ONUCHIBAIOLIUE TPSIMYIO
¥ 00paTHYIO MPONOPLUHUOHATbHBIE
3aBUCUMOCTH, UX IpauKH.
Oyuxkuu Y = X2,y = X3, y=4/x,

k g
Yy=_ H UX CBOWCTBa

X

Boruucnsats 3HaueHus GyHKINM, 3aJJaHHBIX
dbopmynamu (Mpu HEOOXOIUMOCTH
HCII0JIh30BaTh KAJbKYJIATOP); COCTABISATh
Ta0IUIBl 3HaUYCHUN () YHKIIUY.

OnuceiBaTh CBOMCTBA (DYHKIIUU Ha OCHOBE
e€ rpadpuyeckoro npecTaBICHHUS.
Haxonuts ¢ momonisto rpaduka GpyHkimu
3HAYEHUE OJIHOW U3 pacCMaTPUBAEMBbIX
BEJIMYMH 110 3HAYEHUIO JPYTOH.
HccnenoBath npumepsl rpaduKoB,
OTPAXKAIOIINX peAIbHBIE TPOLECCHI U
aBieHus. [IpuBoauTs mprumepsl IPOLECCOB
Y SBJICHUW C 3aJaHHBIMU CBOMCTBaMHU.
BripaxaTts hopmyIiol 3aBUCUMOCTD
MEXKy BEJIMUMHAMU.

OnuceiBaTh XapakTep U3MEHEHUsI OJTHOU
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHHUS
JPYTOM.

Pacro3zHaBaTh BUIBI U3y4aeMbIX (DYHKITHIA.

Crpourts rpaduku GyHKImiiy = X2,y = X3,
Y= V=
X

Hcnonb3oBaTh PyHKITMOHAIBHO-
rpadudecKkue mpeacTaBiICHUS

JUISL PELICHUS U UCCIICIOBAHUS YPABHEHU
Y CUCTEM YPaBHEHMU.

39



denepanpHas pabouas nporpamma | Maremaruka. 7—9 kimacchl (yriyOiaEHHBIH YpOBEHb)

[TpumeHsATh HU(GPOBBIE pECYPChI
JUTsl IOCTPOEHUS rpauKOB U
UCCJIeIOBaHUs CBOMCTB () yHKLIUN

AnrebGpanueckue
BBIPAKCHUS : CTETICHU

14

CrernieHb ¢ IeJIBIM MOoKa3aTeJIieM 1
¢€ CBOICTBA.

CranpaptHblii B uncia. Pazmepsl
00BEKTOB OKPYKAIOIIET0 MUPA,
JUTATEIBHOCTD MPOLIECCOB

B OKPY>KAKIIEM MUPE

DopMyIHPOBATH OMPEICICHUE CTEIICHU
C IIEJIBIM TTOKa3aTeNIeM.
®opmMyIUpPOBaATh, 3aNTUCHIBATH

B CUMBOJIMUECKOU opme u
WJUTIOCTPUPOBATH PUMEPAMU CBOMCTBA
CTEIICHM C IIEJIBIM ITOKa3aTeIICM.
[IprumeHsATh CBOMCTBA CTEIICHU

TSl TIpeoOpa3oBaHus BEIPAKCHUH,
COAEPIKAIIUX CTEIIEHH C LEJIbIM
IMOKa3aTeJIeM.

BBINOJHATE AeMCTBUS C UMCIIaMU,
3alMCaHHBIMH B CTAHAAPTHOM BUJE
(YMHOXXEHUE, IeJICHUE, BO3BEACHUE

B CTETICHb ).

[Tonyyats nipencTaBiIeHHE O 3HAYUMOCTH
JIEUCTBUTEIIBHBIX YHUCEI B IPAKTUUECKOU
JICATEIIbHOCTH Y€JI0BEKa.
AHaIU3UPOBATH U J€TaTh BHIBOIBI

0 TOYHOCTH MPUOJIMKEHUS
HMPPALMOHAIBHOTO YUCJIA TPU PEIIEHUN
3ajJad.

OKpyTJISTh UPpAllUOHATBHBIC YUCIA,
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BBINOJIHATH IPUKUJIKY PE3yIbTaTa
BBIUYKCJIEHUH, OLICHKY 3HAYEHUI YU CIOBBIX
BBIPAKCHU U

Yucna 1 BEIYUCIICHHUS: 7 JlenmeHue ¢ octaTKoM. DopMyIMpPOBaATH OIIPEACICHUS NEIUMOCTH
JENUMOCTb CpaBHEHUS LETBIX YUCET HAlLIEJI0, YHCEII, CPABHUMBIX I10 JaHHOMY
10 MOAYJII0 HaTypaJabHOI'O YUCIA. MOJYJIIO.
CBoiicTBa CpaBHEHUH 10 MOJIYJIIO. BBINOJIHATE J1€JIEHUE C OCTATKOM.
OcTtaTku CyMMBbI U IPOU3BEICHUS Jloka3pIBaTh U NIPUMEHATH CBOICTBA
110 JAHHOMY MOJYJIIO CPaBHEHMI 110 MOAYJIIO.
HaxonuTe ocTaTku CyMMBI U
IIPOU3BEICHUS 11O JAHHOMY MOJIYJIIO
[ToBTOpenue, 06001IeHNE, 10 IToBTOpEHME OCHOBHBIX IOHATUN U | BpIOMpaTh, IPUMEHATH OLICHUBATh

CHUCTCMAaTHN3anuAa 3HAaHUM

METOJIOB KYPCOB 7 1 8 KJ1acCOB,
000011IeHNE 3HAHUI

CIIOCOOBI CPABHEHUS YHCEJI, BEIUMCIICHUH,
TOKIECTBEHHBIX MPE0OpPa30BAHMIA
BBIPAXKEHU U, PEIICHUS] YPABHCHUHN U
CUCTEM YpaBHEHHI, HEPABEHCTB,
MOCTPOCHHUSI TpapUKOB.

Ocy1ecTBAsATh CAMOKOHTPOJIb
BBITIOJIHAEMBIX JIECTBUM U CAMOIIPOBEPKY
pe3yabTaTa BIYUCICHHH,
npeoOpa3oBaHuid, MTOCTPOCHUM.

Pewrate 3a1a4umn u3 peanbHON KU3HU,
MPUMEHATh MAaTEMAaTUYECKUE 3HAHUS

JUISL PELICHUS 3a/1a4 U3 APYTUX IPEAMETOB.
Peliath TEKCTOBBIE 3a/1a4d, CPABHUBATD,
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BBIOMPATH CIIOCOOBI PEIICHUS 3a4a4H.
Hcnonb3oBaTh GyHKIMOHATBHO-
rpaduuecKkue npeacTaBICHus

JUTSL peleHus 3a1a4

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136

42



denepanpHas pabouas nporpamma | Maremaruka. 7—9 kimacchl (yriyOiaEHHBIH YpOBEHb)

9 KUIIACC
HaszBanue paznena KomnuecTBo OCHOBHBIE BU/IbI €S TEIBHOCTH
OcHOBHOE coziep>KaHue
(Temnl) Kypca 4acoB oOy4Jaromuxcs
OyHKIUH 25 Oynkuus. CoicTBa QyHKIMIA: OnuceiBaTh NOHATHE «(YHKIIHS.

HYJTU QYHKIIUHA, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA (DYHKITHH,
POMEXXYTKU BO3pPACTAHUS U
yObIBaHUS (PYHKIUU, YETHBIE U
He4YETHBIE (PYHKIMHU, HAUOOJbIIEE U
HaUMEHBIIICEe 3HAYCHUS (DYHKIIHH.
[TocTpoenue rpadukoB HyHKIIUN
C TIOMOIIBIO TTPeoOpa30BaHUM.
KBagpatuslii TpéxwieH. Kopau
KBAaJAPaTHOI'O TPEXUIECHA.
Paznoxenue kBaapaTHOTO
TpEXUJICHA HA JIMHEUHBIC
MHOXKHUTEIIH.

KBanpatuunas hyHKIUS U €€
cBoiicTBa. [lapabomna, KoopAMHATHI
BEPIIMHBI TapaboIIbl, OCh
CUMMETPHUH TapadoIb.
[TocTpoenue rpaduka
KBaJIpAaTUIHON () YHKIIUH.
[Tonoxxenue rpadpuka
KBaJIpaTUIHOU () YHKITHH

[TpumeHsTh CBOMCTBA (DYHKLIMINA: HYIH
GyHKUMHU, TPOMEXYTKH 3HAKOMOCTOSHCTBA
GyHKUIMU, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS PYHKIIUH, YETHBIC U HEUETHBIE
byHKIIMK, HAaUOOJbIIee U HAUMEHbIIEEe
3HaYeHus1 PyHKIHH.

Pacnio3HaBaTh KBaJpaTHBIN TPEXUIICH,
YCTaHABJIMBATh BO3MOKHOCTh €r0
pa3JIoKEHN HA MHOXKHUTEIIH,
pacKJIaIbIBaTh Ha JIMHEITHBIE MHOKHUTEIN
KBaJIPATHBIA TPEXWIEH C
HEOTPUILATEIbHBIM JUCKPUMUHAHTOM.
Pacnio3naBath KBaipaTHUHYIO (DYHKITUIO
o gpopmysie.

[IpuBOaUTH IPUMEPHI KBAIPATUYHBIX
3aBUCUMOCTEN U3 PEAIbHOM KU3HU,
(bU3HKH, TEOMETPHH.

Be1sBisATE 1 000011aTE OCOOEHHOCTH
rpaduka

KBaAPAaTUYHOU PYHKIIUU

y = ax? + bx + c.
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B 3aBUCHMOCTH OT €€
koa(punuentoB. Mcnonp3oBanue
CBOICTB KBaIpaTUYHON (PYHKIIUU
JUISL pELIEHUs 3a1a4.

Crenennble GyHKIUN

C HaTYpaJbHBIMHU MTOKA3aTEISIMH,
uX rpadyKu U CBOMCTBA.

I'padukn pyskmii: y =~/x, y=23¥x,
y=|x|

OmnpenensaTs KOOPAUHATHI BEPITUHBI
napaboJibl, 0Ch CHMMETPHUHU MMapadoIbl.
Ctpoutb rpaduKku KBaIpaTHIHbIX
(byHKUMH, 3aJaHHBIX (OpMYyTIaMu BUIA
y = ax?,

y=ax’+q,y=(X+b)+c,

y =ax? + bx + c.

BrImosTHATE MOocTpoeHue rpaduKoB
(GYHKIHIA ¢ TOMOIIBIO TPeo0pa3oBaHUA
BUJIA:

f(x) = f(x) + a; f{(x)>f(x + a); f(x) >
kf(x), f(x) > f(| x ), f(x) = [f() 1.
PacrioznaBath crenennbie GyHKIUU

C HaTypaJIbHBIMU TIOKa3aTeIsIMHU, CTPOUTH
rpauKu CTENIEHHBIX ()yHKIIHMA

C TIoKazaTtessiMu 2 u 3.

Hcrnonbs3oBaTh CBOMCTBA rpadKoOB
CTETICHHBIX (PYHKIUH C HATYPaJIbHBIMU
MOKA3aTeJSIMU TIPU PEIICHUH 3a/1a4.
Ctpoutb rpaduku QYHKIHMA Y = /X ,
y=¥x,y=1xl|.

AHaTM3UpOBaATh U IPUMEHSITH CBOMCTBA

M3YYCHHBIX (DYHKIUI IJIs1 UX TOCTPOCHUS,
B TOM YHCJI€ C TIOMOIIBIO ITU(POBBIX

pecypcoB
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YpaBHEHHUs U HEPABEHCTBA:
KBaJ{paTHbIC HEPABEHCTBA

15

[lonsiTHE O pelIeHMN HEPABEHCTBA
C OIHOW nepeMeHHON. MHOXKEeCTBO
pELLIEHU HEPaBEHCTBA.
KBanpaTHbie HEpaBEHCTBA C OTHOU
nepeMeHHou. Permenne HepaBeHCTB
rpauueckuM METOJIOM U METOJIOM
uHTepBaioB. HepaBeHcTsa,

cozep Kale 3HaK MOJTYJIA.
CucTtemMbl HEPaBEHCTB C OJTHOU
IEpEMEHHOM. Permenmne TeKCTOBhIX
3a/1a4 C MOMOLIBIO HEPABEHCTB,
CHCTEM HEPABEHCTB.

HepaseHncTBo ¢ 1Byms
IepeMeHHbIMU. Penienue
HEPABEHCTBA C IBYMs
nepeMeHHbIMH. [ 'paduueckuii
METO/JI PELICHUS CUCTEM
HEPABEHCTB C JBYMs
nepeMeHHbIMUA. CHUCTEMBI
HEPABEHCTB C JIByMS [IEPEMEHHBIMU

Yurarth, 3a1IMCHIBATh, IOHUMATh,
MHTEPIPETUPOBATH HEPABECHCTBA,
MCIIOJIb30BAaTh CUMBOJIUKY U
TEPMHUHOJIOTHUIO.

BrIimoHsATh TpeoOpa3oBaHusi HEPABEHCTB,
WCIIOJIb30BaTh JJIsl IpeoOpa3oBaHus
CBOMCTBA YMCJIOBBIX HEPABEHCTB.
Pacnio3HaBath KBaJpaTHBIE HEPABEHCTBA
C OJTHOW NIEPEMEHHOM.

Pemiatek kBaJipaTHOE HEPABEHCTBO
rpauIeCcKUM METOJIOM U METOJI0OM
HMHTEPBAJIOB.

PemiaTth kBaJipaTHbIE HEPABEHCTBA,
UCIIONB3Ys TpauUeCcKue MPeCTABICHHUS.
Pemiate HepaBeHCTBA, COAEPKAIIUE 3HAK
MOJTYJISI.

N300paxaTh peleHrue HepaBeHCTBA

C OJHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB HA KOOPAUHATHOU MPSIMOHU,
3aIKUCHIBATH PEIICHUE C IIOMOIIBIO
CHUMBOJIOB.

OcBauBaTh U MPUMEHATH HEPABEHCTBA
[IPU PEIIEHUM Pa3JIMYHbIX 33/1a4, B TOM
YHCJIE TPAKTUKO-OPUECHTUPOBAHHBIX.
Pacrio3HaBath HEpaBEHCTBO C IByMS
MIEPEMEHHBIMH.
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[TpumeHsATh rpaduuecKuii METO PELICHUS
CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU

YpaBHEHHUs U HEPABEHCTBA:
YPaBHEHUS, HEPABEHCTBA
U UX CUCTEMBI

25

bukBanpatHbie ypaBHEHUS.
[Ipumepsl npUMEHEHN METO0B
PaBHOCWIBHBIX TPe00pa30BaHui,
3aMEHbI [IEPEMEHHO,
rpaduueckoro Meroza npu
peleHny ypaBHeHui 3-i u 4-i
CTEIICHEN.

Pemenue npoOHO-palinoHaIbHBIX
YPaBHEHUN U HEPABEHCTB.
Pemenue cucrem ypaBHEHUM

C IBYMsI IIEPEMEHHBIMU.
Pemenune npocrenmmx cucrem
HEJIMHEWHBIX YPAaBHEHUH C JBYMS
nepeMeHHbIMH. [ 'paduaeckuii
METOJ, PELICHUS CUCTEMBI
HEJIMHEMHBIX YPABHEHUH C ABYMS
nepeMeHHbIMU. CucteMa JIByX
HEJIMHEMHBIX YPABHCHUN

C ABYMsI IEPEMEHHBIMU KaK MOJEIb
peabHOM CUTYAIUH.

Cucrtema HETMHEHHBIX YpaBHEHU I
C IIapaMeTpoM.

Pemrate OMkBaipaTHBIC ypaBHEHUS.
[IpuMeHATH METOIb PABHOCUIBHBIX
npeoOpa3oBaHui, 3aMEHBI IEPEMEHHOM,
rpauyecKoro METo/1a MpU perieHuu
ypaBHEHUM 3-i U 4-i1 CTENEeHEeH.
Pemats 1poO6HO-paniioHaIbHBIC
YpaBHEHUS U HEPABEHCTBA.
Pacno3HaBaTh TMHEWHbBIE YPABHEHUS
C ABYMSI IIEPEMEHHBIMH.

Crtpoutsb rpaguku ypaBHEHUH, B TOM
YHCIIe UCTIONB3Ys U(PPOBBIE PECYPCHI.
Pemate nmpocTeume cCucTeMbl IByX
HEJIMHEWHBIX YPAaBHEHUH C IBYMSI
NIEPEMEHHBIMH.

[TpuBoUTH TpadudecKyro
VHTEPIIPETALNIO PELIEHNS] YPABHEHHUS
C ABYMsI IEPEMEHHBIMU U CUCTEM
YPaBHEHUU C IByMsI IEPEMEHHBIMU.
Pemrates TekcTOBBIE 3a0aUN
aNreOpandeckKuM CrIoCOOOM.
HccnenoBaTh CHCTEMBI HETMHEMHBIX
YPaBHEHUH C TaPaMETPOM.
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[Ipocrenimme HepaBeHCTBA C ABYMS
MEPEMEHHBIMH U UX CUCTEMBI

PemaTe npocreliine HepaBeHCTBa
C ABYMs IIEPEMEHHBIMU U UX CUCTEMBI

Yucnosbie
OCJIEIOBATEILHOCTH
Y IPOTPECCUH

25

[TonsTe yncnoBon
MOCIe0BaTENILHOCTU. KOHEUHbIE 1
OECKOHEYHBIC
MOCJIEI0BATEIILHOCTH.
OrpannyeHHas
MOCJIEI0BATEILHOCTh. MOHOTOHHO
BO3pacrarorias (yObIBaroIas)
MoCJIe10BaTeIbHOCThL. CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTH:
OIMCATENbHBIN, TAOJIHMYHBIN,

C OMOIIIbI0 (OPMYJIBI N-TO YJIeHa,
PEKYPPEHTHBIN.

ApudmeTrndeckas u
reoOMEeTpPUYECKas MPOrPECCUH.
CBoiicTBa 4JI€HOB
apu(pMETHIECKON U
FeOMETPUUECKON IPOTPECCUM.
®opmyiibl N-TO YieHa
apu(pMETHIECKON U
r€OMETPUYECKON MPOTPECCU.
®opMyJIbl CYMMBI MTEPBBIX N
YJICHOB aprU(METHUECKON U
r€OMETPUUECKON TPOTPECCUM.

OcBanBaTh U MPUMEHSATH HHICKCHBIC
0003HaYeHUs!, CTPOUTH PEUEBBIC
BBICKA3bIBaHUS C UCIIOJIH30BAHUEM
TEPMUHOJIOTHUH, CBSI3aHHOU C TMOHSATHEM
MOCJIEI0BATEILHOCTH.

OnpenensaTh BUBI IOCIIEI0BATEIBHOCTEN
OorpaHUYEHHAas MOCIIeI0BATEILHOCTD,
MOHOTOHHO Bo3pacTaroiast (yObIBaroIas)
MOCIIEIOBATEIbHOCTb.

AnanuzupoBaTh (GopMyiTy N-TO 4ieHa
MOCJIEIOBATEIbHOCTH WIIA PEKYPPEHTHYIO
dbopMyITy U BEIYHUCIISATH YICHBI
MOCIIEIOBATEIbHOCTEH, 3aJaHHBIX S TUMHU
dbopmyIaMH.

VYcranaBiauBaTh 3aKOHOMEPHOCTD

B [IOCTPOEHUH MTOCIEA0BATEIBLHOCTH,

€CJIM BBITTMCAHBI MIEPBBIE HECKOJIBKO

€€ YJICHOB.

Pacmo3znaBath apumMeTHIECKyI0 U
FEOMETPUYECKYIO MPOTPECCUH MTPU PAZHBIX
croco0ax 3aJlaHusl.

Pemats 3aa4n ¢ UCTIONB30BAHUEM
dbopMy N-ro 4ieHa apuMeTHIeCKon
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3ajaun Ha TPOLICHTHI, 0AHKOBCKHE
BKJIaJIbl U KPEIUTHI.
[IpencraBneHue 0 CXOOUMOCTH
MOCJICIOBATEIBLHOCTH,

0 CYMMHPOBAHUHU OECKOHEUHO
yOBbIBaIOIIEH T€OMETPUUYECKON
MPOTPECCUM.

Meton MaTeMaTU4eCKOM
nHaykuuu. [Ipocrenmme npumepsl

Y TEOMETPUUYECKOH ITPOIPECCUN, CYMMBI
MIEPBBIX N YJIEHOB.

N300paxaTh 4iIeHbI IOCJIEI0BATEIBHOCTH
TOYKaMU HAa KOOPAWUHATHOU

MIJIOCKOCTH.

PaccmarpuBaTh npumepsl IPOLIECCOB U
SABJICHUW U3 PEATBHOW KU3HH,
WJUTIOCTPUPYIOLINE U3MEHECHUE

B apu(pMETUUECKOMN MPOTrPECCuH,

B T€OMETPUYECKON MPOTPECCUH;
n300paxaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH rpauyeCcKH.

PemaTh 3a1aun Ha IPOIIEHTHI, OAHKOBCKHE
BKJIaJ(bl U KPEIUTOBAHMUE.

[IpencraBnarh OeCKOHEYHBIE
MePUOJNYECKHE TPOOU B BUJIC
OOBIKHOBEHHBIX.

3HAKOMHUTHCS C TOHATUEM CXOJUMOCTHU
IIOCJIEIOBATEIIbHOCTH, HAXOAUTh CYMMY
OECKOHEUHO YOBIBAIOIICH T€OMETPUUECKOMN
IIPOTPECCUMU.

[IpyMeHATH METOJ MaTEMAaTUYECKON

150: 01479007078

3HAaKOMUTHCS C UCTOPHUEHN pa3BUTHS
MAaTeMaTUKU
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Anrebpanueckue 12 Kopens n-i1 crenenu. CoiicTBa @opMyIUpPOBaTh ONPEAEIICHNUS KOPHS
BBIPAYKEHUS : CTENIEHb KOpHs N-ii cteneHu. CTeneHpb N-i CTETIEHH U CTENEHU C pallMOHAIbHBIM
C pallMOHATbHBIM C palMOHAJIbHBIM TOKa3aTeIeM IIOKa3aTEJIEM.
[IOKa3aTeyieM U €€ CBOMCTBA. IIpuMEHATH ONepanIo U3BJICUEHUS
ToxaecTBeHHbIE MPeoOpa3oBaHUS KOpHsI N-¥ cTeneHu, UCTOIb3ys
BBIPAKEHUM, COIepKAIINX KOPEHb IpU HEOOXOAUMOCTHU KaJbKYJISATOP.
n-it crenenu. ToxxnecTBeHHbIE Bbrunciars 3HaueHHe CTETNEeHH
npeoOpa3zoBaHus BEIPAKEHUH, C pallMOHAJIBHBIM MOKa3aTeJIeM.
coJiepKalluX CTENEHb OneHuBaTh 3HaU€HHUE KOPHS N-i CTEeneHH,
C pallMOHAJIbHBIM TIOKa3aTeIeM 3HaYEHUE CTENCHU C PalliOHATBHBIM
MoKazareyeM HEeIbIMU YUCIaMH U
JECATUUHBIMU JPOOSIMHU.
CpaBHMBaTh U YHOPSOUYNBAThH
paloHalIbHbIE U HPPALIMOHATIbHBIC YNCIIA,
3aMKCaHHbIE C IOMOIIBIO KOPHS N-i
CTETIEHH, CTETIEHU C PallMOHAIbHBIM
[IOKa3aTeJIEM.
BBINOIHATE TOX/IECTBEHHBIE
npeoOpa3oBaHuUs BEIPAKEHHUS,
COZEPXKaIIEro KOPeHb N-i CTENIEHH,
CTENEHb C PALIMOHAJIBHBIM ITOKA3aTEIIEM.
3HAKOMUTBCS C UICTOPUEHN PA3BUTHS
MaTeMaTUKU
[ToBTOpenue, o6o001IeHNE, 34 Yuciia 1 BBIYUCIIEHMS (3aIIUCH, OnepupoBaTh NOHATHEM YUCIOBOIO

CUCTEMAaTHU3alv 3HAHWI

CpaBHEHUE, NICHUCTBUS

MHOJXKECTBA.
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C JEUCTBUTEIIbHBIMU YHUCIIAMH,
YUCJIOBas MpsiMasi; TPOLICHTHI,
OTHOILIEHHUSI, TIPOTIOPIUH;
OKpYyTJIEHHE, PUOIMKEHUE,
OIICHKA)

AKTyanu3upoBaTh TEPMUHOJIOTHUIO U
OCHOBHBIE JICUCTBHUS, CBSI3AHHBIE

C YHCJIAMH: HATYpaJbHOE YHCIIO, IPOCTOE
Y COCTaBHOE YUCJIO, EMMOCTD
HaTypaJbHbIX YUCEII, IPU3HAKU
JEIUMOCTH, LIEN0E YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS U JIECATUYHAsI TPOOb,
CTaHJIAPTHBIA BU]I YHUCIIA,
apruMeTUUCCKUN KBaPATHBIN KOPEHb.
BoinonHATh 1€iCcTBUS, CPABHUBATH U
YIOPS0YMBATH YUCTIA, IPE/ICTABIATh
YyCIia Ha KOOPAUHATHOM MPSIMOM,
OKPYTJISITh YUCJA; BBITOIHATH NPUKUAKY
Y OLIEHKY pe3yJIbTaTa BHIYUCIEHUN.
Pemrate npakTuyeckue 3aaayu,
coJieprKallye MpOIEHTHI, 10, YaCTH,
BbIPAXXAIOIIUE 3aBUCUMOCTH:

CKOPOCTb — BpEMSI — PACCTOSIHUE,

LIEHA — KOJIMYECTBO — CTOMMOCTb,

00BEM paboOThI — BpeMs —
IIPOU3BOAUTEIIBHOCTD TPYAA.

Pa3bupats peanbHbIe )KH3HEHHBIC
cuTyanuu, GOpMyIUPOBATH UX HA S3BIKE
MAaTEMaTHKU, HAXOJIUTh PELICHHUE,
MPUMEHSISI MAaTEMAaTHYECKUH ammapar,
MHTEPIPETUPOBATH PE3YIbTAT
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TexcToBble 3a1auu (pelIeHnE
TEKCTOBBIX 33]1a4 apUPMETHUECKUM
U anrebpanyeckuM crocooamu)

Pemats TexcToBbIE 3a1aUKN
apupMEeTUUECKUM CIIOCOOOM; U3BJICKATh
HEO0OXOUMBIE JIaHHbIC, TPEACTaBICHHbIE
B BepOAJIbHOM, TpapuuecKoM U
TaOJIMYHOM BHJIE.

Pemath TeKCTOBBIE 3a/1a4l C TOMOIIIBIO
BBEJICHUS TIEPEMEHHBIX, COCTABIISATh
ypaBHEHUsI, HEPABEHCTBA, CUCTEMBI
YpaBHEHUM W HEPABEHCTB 10 YCIOBHUIO
3a/1auu

AnrebpandecKre BhIPaKESHUS
(mpeoOpa3oBaHue anredpandecKux
BBIPOKCHUH, TOMyCTUMBIC
3HAYCHUSA)

OnepupoBaTh MOHATUAMU:

CTEIIEHb C IISJIBIM MO0Ka3aTeIeM,
apudMeTHICCKUI KBaIPaTHBIN KOPEHBD,
MHOT'OUJIEH, ajnrebpanyeckast 1po0b,
TOKJIECTBO.

BrImoaHATE OCHOBHEBIE NEUCTBUA:
BBITIOJTHATB PACUEThI 11O GOopMyJiaM,
npeoOpa3oBBIBATH IIEJIbIE, IPOOHO-
palMoHaIbHbBIC BBIPAKCHUS

Y BBIPQKECHUS C KOPHSIMH,
peaIM30BBIBATh PA3I0KEHUE
MHOT'OYJICHA Ha MHOKHUTCIIH,

B TOM YHCJI€ C UCITOJIb30BaHUEM (POPMYIT
Pa3HOCTH KBaJIPATOB, CYMMBbI U Pa3HOCTH
KyOOB, KBaJjpaTa CyMMbI 1 Pa3HOCTH,
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Ky0a CyMMBI U pa3HOCTH; HAXOJIUTh
JOIIyCTUMBbIE 3HAYEHUS IEPEMEHHBIX
JUTSL IpOOHO-pallMOHANIBHBIX BBIPAKEHUM,
KOpHEM.

MonennpoBaTh ¢ IOMOILBIO POpMyII
peanbHbIE TPOLIECCHI U SIBJICHUS

®OyHk1MU (MOCTPOSHUE, CBOMCTBA
W3YUYEHHBIX (YHKIIH;
rpaguyeckoe peieHre ypaBHECHU N
1 UX CUCTEM)

OnepupoBaTh NOHATUSAMU: (PYHKIHS,
rpadux GyHKUIMU, HYIH QYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXKYTKH BO3PACTaHMUSI, TPOMEKYTKH
yObIBaHMs, HAUOOJIbIIIEE U HAUMEHbIIEEe
3HaYeHUS QYHKIIMH.

AHanusupoBaTh, CPaBHUBATH,
o0CyXaaTh cBOCTBa (PYHKUUN, CTPOUTH
uX rpauKHu.

OnepupoBaTh NOHATUAMU: IIpsIMast
IPONOPLMOHATIBHOCTD, OOpaTHas
IPONOPIMOHATIBHOCTD, JIMHEHHAS
byHKIMSA, KBapaTHdHas QyHKIIHS,
napaboa, runepoona.

Hcnonp3oBaTh rpaduky 17151 ONpeaeeHus
CBOICTB, IPOLECCOB U 3aBUCUMOCTEH,
JUTS pelieHus 3a7a4 U3 APYrux yueOHbIX
MPEIMETOB U PEATIbHOW KU3HU;
MOJICJIUPOBATH C TOMOIIBIO TPapUKOB
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peasibHbIE TPOLIECCHI U SIBJICHUS.
Beipaxxats hopmynamMu 3aBUCUMOCTH
MEXAy BETUYMHAMU, MOJIETUPOBATH
peasibHbIE MTPOLIECCHI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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OEJAEPAJ/IBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«TEOMETPHUSI» HA YIJYBJEHHOM YPOBHE B 7-9 KJIACCAX

HOACHUTEJIBHASA 3AIITMCKA

['eomeTpusa kak OAMH M3 OCHOBHBIX Pa3leyiOB IIKOJbHOW MATEMATUKH, UMEIOLIUN
CBOEH 1eIbI0 00ECIEeUUTh HU3yYEHUE CBOMCTB UM pa3MepoB (GUTYp, UX OTHOLIEHUU U
B3aMMHOE€ PAacCIlOJIOKEHHE, OINMHUPAETCs] Ha JIOTHYECKYIO, JI0KAa3aTeIbHYIO JIMHUIO.
[leHHOCTh W3yuY€HHsS] TEOMETPUU HA YPOBHE OCHOBHOIO 00IIEro oO0pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOYYAIOIIMHCA Y4YUTCS MPOBOAUTH JIOKa3aTeIbHbIC
paccyXJeHusi, CTPOUTh JIOTMYECKHE YMO3AaKJIIOYEHUs, JIOKa3bIBaTh HWCTUHHBIC
YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIO)KHBIM, TIPOBOJIUTH PACCYKIACHUS
«OT TPOTUBHOTO», OTJIIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIHPOBATH OOpPATHBIC
yTBepxkAcHusA. Ocoboe 3HaUeHWEe J0Ka3aTeiabHas JIMHUS HUMEET ISl YriayOJ€HHOTo
U3Y4YEHUs MaTEMaTHKHU.

[lenbto U3yueHUs TEOMETPUH SIBIIICTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa TpH
pelIeHnH KaK MaTeMaTUYECKUX, TaK U MPAKTHYECKUX 3aa4, BCTPEYAIONIUXCS B peaTbHON
Ku3HU. OOydJaronIuics NOHKEH HAay4YUThCS OMNPENENATh T'€OMETPUUYECKy (urypy,
OMMUCHIBAaTh CJIOBAaMU YEPTEK WM PHUCYHOK, HAWTH IUIOMIAAb 3€MEIBHOrO YYacTKa,
paccUMThIBaTh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Kalenss wWin Tpedyembie
pa3Mephl rapaxa Juisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIWTEIbHAs
JUHUA B uU3yyeHuUu reomerpuu. [lpym pemeHnn 3agad MOpakTUYECKOTO XapakTepa
OOy4YaromMiCs YYHUTCS CTPOUTH MaTEMaTHYECKHE MOJIEIN pPEaNbHBIX >KU3HEHHBIX
CUTyalud, MPOBOAUTH BBIYUCIEHUS M OLEHUBAaTh aJICKBATHOCTh MOJYYEHHOTO
pe3yibTarta.

Oco0eHHOCTh yueOHOT0 Kypca yriayOa€HHOTO H3yUYeHUS TEOMETPUU COCTOUT B TOM,
4710 00ydYaromnyecs: He MPOCTO 3HAKOMSITCSI C ONpPEACIEHHBIMU TOHITHIMH, a YBEPEHHO
oBiaaeBaloT uUMU. CyllecTByOUME TEMbl MPOrpaMMbl 0a30BOTO Kypca TeOMETpUHU
u3yJaroTcs Ha Oojee TIIyOOKOM ypOBHE, a OOydarlmuecss MPHOOPETaroT YMEHUS,
MIOMOTAIONIME UM YBEPEHHO NMPHUMEHATH CBOM 3HAHMSI HE TOJIBKO B MaTEMaTHUKE, HO U
B CMEXXHBIX IIPEIMETaX, MPEXIe BCEro Pu3nke u MHPOpMaTUKE, a TAK¥KE MOTb30BaATHCS
MOJIYYEHHBIMH 3HAHUSIMU MIPU PEIICHUU MPAKTUUECKUX 3a]1a4.

CornacHo yueOHOMY T1aHy B 7—9 Kitaccax u3ydaeTcsl yriayOaEHHbIN yaeOHbIN Kype
«l'eomeTpusi», KOTOpPHIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eibl COACPKAHUS:
«Havana reomerpun», «TpeyroabHukn», «OKpYyKHOCTb», «UeThIpEXYrOoIbHUKN,
«ITogobuey, «dmeMeHThsI TpUroHoMeTpumn», «llmomanny, a Takke «MeToa KOOpIUHATY,
«BexTopsi», «IIpeoOpa3zoBaHust MIOCKOCTHY.

OO0miee 4KCIIO 4YacoB, PEKOMEHJOBAHHBIX [IJIi HW3Y4Y€HUsI Yy4yeOHOro Kypca
«"eomerpus», — 306 gacoB: B 7 kinacce — 102 vaca (3 yaca B Henenmo), B 8 kiacce —
102 vaca (3 yaca B Henenmo), B 9 kinacce — 102 gaca (3uaca B HEIEIIO).
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COIAEPKXAHUE OBYYEHUA

7 KIIACC

HayvaJya reomerpuu

Hcropust BOSHUKHOBEHMS U pa3BUTHs reoMeTpuH. HavanbHble IOHATUSA TE€OMETPUH.
Touka, npsimasi, orpe3ok, ayd. I[loHaTne 00 akcuome, Teopeme, I0Ka3aTeIbCTBE,
OIIPEIECIICHUM.

B3anmHOe pacnonokeHue TOYEK Ha mOpsaMou. l3mepeHune IIMHBI OTpe3kKa,
paccTosIHUE MEXY TOYKaMH.

ITonynnockocts 1 yroia. Buasl yrios. MI3Mepenne BenmMuuH yrioB. BepTukanbHbie
U CMexXHbIe yriibl. [TapannenbHble U IEpIICHAUKYIIApHBIE NIpsiMble. PaccTosiHUE OT TOUKHU
110 TIpAMOM. buccekrpuca yria.

Jlomanass. Bunbl nomasbiX. [lnuHa nomanoi. MuoroyronsHuku. llepumerp
MHOTI'OYTOJbHUKA. [IOHATHE O BBINYKIIBIX U HEBBINYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuyHbIEC MpEACTaBICHHS O PAaBEHCTBE (PUTYp, UX PACIIONIOKEHUU, CHMMETPHUH.

IIpocreiimme noctpoenusi. UHCTpyMEHTHI U1 U3MEPEHUN U TIOCTPOCHUH.

TpeyrojabHuKH

Bunsl  TpeyroibHUKOB: OCTPOYTOJIbHBIE, MPSIMOYIOJIbHBIE, TYNOYIOJIbHBIE,
paBHOOEIpEHHBIEC, PABHOCTOPOHHUE. Mennana, OUCCEKTpUca U BbICOTA TPEYTOJIbHUKA.

PaBencrBo  TpeyronbHukoB. llepBeii M BTOpOM TNpPU3HAKK  PABEHCTBA
TPEYroJbHUKOB. PaBHOOeIpeHHBIE TPEYroJbHUKM U MX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTONbHUKA. TpeTHii MpU3HaK PaBEHCTBA TPEYTOJIHHUKOB.

CooTHOILIEHUS MEXJIY CTOPOHAMUM U YINIAMU TpeyroibHukKa. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O IJIMHE JTOMAHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OcCeBOM cuMMmeTpuu. [Ipumepsr
CUMMETPUH B OKPY’KAIOIIEM MHPE.

IapanaenbHbie npsavbie. CyMMa yrjioB MHOTOyT0J1bHUKA

[TapannenbHOCTh NPSMBIX, HICTOPUUYECKHE CBEAEHHUS O rocTynare EBkinaa u o ponu
JloGayeBCKOTO B OTKPHITUM HEEBKIUIOBOW TeoMmeTpuu. CBOWCTBA W TMPU3HAKU
napajuieNibHbIX NMpsAMbIX. CymMMa YIJIOB TpEyroibHUKa. BHEIIHUE yIIibl TPEeyroJbHHKA.
CyMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHUKA M CyMMa BHEIIHHMX YIJIOB BBIITYKJIOTO
MHOT'OYT'OJIbHUKA.

IIpsiMoyroibHbIE TPEYTOJbHUKH

[Ipu3Haky paBeHCTBa TPSIMOYTOJBHBIX TPEYrodbHUKOB. [lepneHaukymsip u
HakioHHas. CBOWCTBO MeAWaHBl MPSIMOYTOJBHOTO TPEYrOJbHUKA, TPOBEAEHHOM
K runoTenyse. [IpsaMoyronsHbIil TpeyroasHuk ¢ yriaom B 30°.

OKpYy:KHOCTH
[ToHATHSA OKPYKHOCTH M Kpyra. DJIEMEHTbI OKPYXHOCTH M KpyTra: LEHTpP, PaanycC,
IAAaMETP, XOpAa, UX CBOMCTBA. B3anMHOE pacronoKeHne OKPYKHOCTH U MPSMOM.
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KacarenpHas n cexymas Kk okpykHOCTU. OKpYyKHOCTb, BOUMCaHHas B yrod. [Ipocreiimue
ITIOCTPOEHHMSI C TOMOILBIO IUPKYJISA U IMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

IlonsiTHE O reoMeTpUUYECKOM MecTe ToUeK. lIpumMepsl reoOMeTpUYECKUX MECT TOYEK
Ha IUIOCKOCTU. bHccekTprca yrina M CEpeIMHHBIM NEPHEHAMKYISAP K OTPE3KYy Kak
reoMeTpudeckue mecta Touek. OnrncanHast OKpy>KHOCTb TPEYTOJIbHUKA, €€ LIeHTp. MeTon
TEOMETPUUECKUX MECT TOYEK MPU PELIEHUH T€OMETPUUYECKUX 3a7aY.

IHocTpoenus ¢ MOMOIIBLIO HUPKYJISI M JINHEH KN
Uctopuueckue cBenenns. OO0CHOBaHUS MPOCTEUIINX MOCTPOCHUM, ITAMbI 33a4H
Ha ITOCTPOEHHUS, PEIICHUE 3a]]a4 Ha IOCTPOECHUE LIUPKYJIEM U JTMHENKOM.

8 KVIACC

YeThIpEXyroJbHUKH

[Tapannenorpamm, ero npu3Haku u cBoiictsa. [IpsmoyronbHuk, poMO, KBaapar, ux
npu3HaKku U cBoMcTBa. Tpaneuus. PaBHoOeapeHHas Tpanemnusi, e€ CBOMCTBa U MPU3HAKHU.
[IpssmoyronbHas Tpaneuusa. CpeaHsst JIUHUS TPaneuuu.

CpenHsass nuHUSA TpeyroibHUKa. MeTroJ yABOCHMS MEIHAaHbl TPEYrOJbHUKA.
Teopema o nepecedyeHun MeIUaH TPEYroJIbHUKA.

Teopema ®aneca, TeopeMa 0 NPONOPLMOHAIBHBIX OTpe3Kax. Teopema Bapunrona
JUTSL IIPOU3BOJIBHOTO YETHIPEX YT OJIBHUKA.

[leHTpanbHO-CUMMETPUYHBIE (PUTYPHI.

IToxooue

[Tonobue TpeyroabHukoB, Kodhduiment mnomodus. IlpusHakm mogO0Us
TPEyroJIbHUKOB. [[puMeHeHue 10 100Hs TPH PEIICHIUH T€OMETPHUSCKUX U IPAKTHUECKUX
3ajau.

ITnomaanp

[Tonsitre o omanu. CoiicTBa IUIoIaAei reomerpudeckux ¢uryp. Ipocreimme
dbopMynbl I TUIOIMIAMM TPEYroJIbHUKA, MapajieiorpaMMa, pomba H  Tpameluu.
[Tnomanu mogo6HEIX huryp. OTHOIIECHHE TIIONIAACH TPEYTOJIBHUKOB.

Teopema IIngaropa
Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPAKTUICCKUX 3a7aH.

DJieMeHThl TPUTOHOMETPUM

CuHyC, KOCHMHYC, TaHT€HC ¥ KOTAaHT€HC OCTPOr0 yrIja MPsSMOYTOJIBHOTO
TpeyroibHUKa. TpuroHomerpuueckne QyHkmuu yrimoB B 30° 45° m  60°
[IpomoprrioHanbHBIE OTPE3KH B IPSIMOYTOIBHOM TPEYTOJIBLHUKE.

YTribl M 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPY/KHOCTBIO
BrnimcanHble M LEHTpaldbHBIE YTJIbI, YTOJ MEXAY KacaTelIbHOM W XOpPJIOW. YTJIbI
MEXIY XOpJAaMH U CEKylIMMH. BrHcaHHbIE U ONHCAHHBIE OKPYKHOCTH TPEYTOJbHUKA
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U 4YETBIPEXYTroJbHUKU. (CBOWCTBA M NPU3HAKM BIMCAHHOTO YETBHIPEXYTOJbHUKA.
B3aumHoe pacnonoxenue AByX OKpyxHocTedl. Kacanuwe okpyxkHocteir. OOmue
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Pemienue TpeyroibHUKOB

Cunyc, kocunyc, TanreHc yriioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
ToXaecTBO. Popmysibl NpuBencHUs. Penienue TpeyroabHUKOB. TeopeMa KOCHHYCOB U
TeoOpeMa CHHYCOB. PellleHHME NpakTHYECKWX 3aJad C MCIHOJIB30BAHHEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. Pelenne 3a1a4 reOMETPUIECKOM ONTHKH.

Tpuronomerpuueckue GopMyabl AJis TUIOMIAAN TPEYTOJIbHUKA, apallieorpaMma,
pomba, Tpameunuun. Dopmyna ['epona. @Dopmyna  WIOMAAM  BBITYKIOTO
YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroabHUKOB

Xopasl U MOJOOHBIC TPEYTrOJIBHUKH B OKPYKHOCTH. Teopema O NMpPOM3BEACHUU
OTPE3KOB XOPJ, TEOPEMbI O MPOMU3BEJACHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpare
KacaTenbHOU. [IpuMeHeHue NMpu pelIeHurn reoMEeTpUYecKuX 3aaad. Teopembl UeBbl U
Meunenas. [losaTue o roMOTETHH.

MeToa KoOpaAMHAT

VYpaBHeHHE TPSIMOI Ha IUTOCKOCTU. YTJIO0BOM KOA((PUIIMEHT U CBOOOIHBIN UJieH, UX
reoMeTpudeckuil cmbici. llapamienbHOCTh M NMEPHNEHAUKYISIPHOCTh NPSIMBIX (4epes
yra0BOH KO3 GUIHEHT).

YpaBHeHHE OKpPYKHOCTU. HaxokaeHue mnepecedeHnii OKPYKHOCTEHM M MPSIMBIX
B KkoopauHatax. DopMmysia pacCTOSsHUA OT TOYKA A0 npsMou. [liomans
napajuiesiorpaMMa B KOOpJAMHATax, TMOHATHE 00 OpPUEHTHUPOBAHHOW IIJIOIIA[IH.
[IpumeneHne MeTtoga KOOpPAMHAT B NPAKTUKO-OPUEHTHPOBAHHBIX T€OMETPUUYECKHUX
3a7a4yax.

BekTopsl

Bektopel Ha 1miockocTH. ClOKEHHE M BBIYMTAaHHME BEKTOPOB — IIpaBuWiia
TpeyrojibHUKa W TMapajjesorpaMma. YMHOXKEHHE BeKTopa Ha 4yucio. KoopauHaTsl
BekTopa. CloXeHHEe W BBIYUTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHCIO
B KoopauHaTax. [I[puMeHeHHe BEKTOPOB B (PM3HKE, IICHTP Macc.

[TonsTue o 6a3uce (Ha TMIOCKOCTH). PaznokeHus BeKTOpoB mo 0asucy. CkaispHoe
MPOU3BEJICHUE BEKTOPOB, T€OMETPUYECKHUN CMBICII U BBIPAKEHHUE B JACKAPTOBBIX
KoopauHaTax.  JIMCTpuOyTMBHOCTH  CKalspHOro  mpousBeneHus.  CkalsapHoe
MPOU3BEJICHUE W TMpoenupoBaHue. [[puMeHeHHe CKaJIsIpHOTO MPOU3BEACHUS BEKTOPOB
JUIE HAXOXJEHMS JJIMH M YIJoB. PelieHne TeoMeTpuyYecKuX 3a7ad C IMOMOIIBIO
CKaJISIPHOTO MPOW3BEACHUS.
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JlJINHA OKPYKHOCTH M INIOIIAAb KPyra

IIpaBuiibHbIE MHOIOYIOJIBHUKY. JIJIMHA OKPYKHOCTH. ['pagycHas u paguanHas Mepa
yIjla, BBIYUCIIEHWE [UIMH AYr OKpyKHocTed. llmomans Kpyra, cexropa, cerMeHra.
HcTtopuueckue cBeieHus 00 M3MEPEHUH JUIMHBI OKPYKHOCTH U IJIOLIAIU Kpyra.

JIBHKeHUS IJIOCKOCTH

Hentpansnas cummerpus. LentpanbHo-cummerpuunbie purypsl. I[loBopot. OceBas
cuMmmerpusd. OUrypsl, CUMMETPUYHBIE OTHOCUTEIILHO HEKOTOPOM ocu. llapanienbHbIi
[IEPEHOC.

[lonsiTue aBMxKEHUS U ero cBoiictBa. PaBenctBo Quryp. [lpossnenus cummerpun
B IPUPOAE, IKUBONUCHU, CKYJIBITYpe, apxuTekrype. KoMmo3unuu ABUKEHHI
(npocteitmne npumepsl). [IpuMeHeHne B reOMETPUYECKUX 3a/1auax.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oO6ydyenus B 7 kjacce oOyqarOnIUics MOTYYUT CICAYIOIINE MPEIMETHbBIC
PE3YyABTATHI:

Pacno3naBaTh u3yueHHbBIE TeOMETpUYEeCKHe (UTYpPBI, ONMPEACISITh WX B3aUMHOE
pacmojio)keHre, u300paxaTb TeOMeTpUYecKue (Urypbl, BBIIOJIHATH UYEPTEKH
[0 YCJIOBUIO 3a7aud. M3MepsTh JMHEHHbIE W YIVIOBBIE BEJNIMYMHBL. Pemarts 3amaun
Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

JlenaTh NPUKUAKY U OUEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pEaJIbHOU
KU3HU, Pa3MEpPOB TMPUPOJIHBIX O0O0BEKTOB. Paznuuarh pasmepbl 3TUX OOBEKTOB
0 MOPSAJKY BETUYUHBI.

CTpouTh 4epTEKHU K TEOMETPHUUECKUM 3a]1a4aM.

[Tonbp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BATh IPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOAUTE JIOTUYECKUE PACCYKIECHHS C HCIOIb30BAHUEM T'E€OMETPUUYECKHUX
TEOPEM.

[lonp30BaTbCs NOpU3HAKAMU  PAaBEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJbHUKOB,
CBOWCTBOM MEJIMAHbI, MPOBEAEHHOW K THUIIOTEHY3€ NPSAMOYIOJIBHOTO TPEYrOJIbHUKA,
B PEILLICHUU F€OMETPUUECKHUX 3a/1a4.

OnpenensTe NapayieIbHOCTh HPSMBIX C TMOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
c HuUMHU cekymas. OnpenensarTh MapajulebHOCTh MPSAMBIX C IOMOIIBIO PAaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM MPSAMOM A0 TOUEK APYror MPSIMOM.

Pemrate 3a1aun Ha kieTyaToit Oymare.

[IpoBOANTH BHIUKUCICHUS U HAXOJUTh YMCJIOBbIE M OYKBEHHBIC 3HAYEHHS YTJIOB
B TEOMETPUYECKHX 33Ja4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB
M  MHOIOYIOJIbHHUKOB, CBOWMCTB  yIJOoB, OOpa30BaHHbIX IMpPU  MEPECEUCHUU
JBYX MapaJuleJIbHBIX MPSIMBIX CeKylen. PemaTe npakTuueckue 3aj1aud Ha HaXOXKICHUE
YIJIOB.
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Bnaners nonsituem «reometrpuueckoe mecto Touek» (gaiee - [MT). Onpenensars
OMCCEKTpUCY yTIila U CEPeAUHHBIN neprneHaAuKysip Kk orpe3ky kak ' MT. [lonb3oBathest
noHatueM I'MT npu nokasarenbCcTBe N€OMETPUYECKUX YTBEPKIACHUN U IPU PELICHUU
3a7ay.

@opmMynUpPOBaTh OIPENCIICHUS OKPYKHOCTM M Kpyra, XOpAbl U JuaMerpa
OKPY’KHOCTH, YBEPEHHO BJIAZIETh UX CBOMCTBAMU. Y METh JOKa3bIBaTh U NIPUMEHATH OTH
CBOMCTBA IIPU PELICHUHU 3a1a4.

BiianeTs noHATHEM ONMCAHHON OKOJIO TPEYIOJIbHUKA OKPYKHOCTHU, YMETh HAXOAUTh
e€¢ ueHtp. Jloka3zplBaTh M MCHOJB30BATh (DAKTBI O TOM, UYTO OMCCEKTPHUCHI YIJIOB
TPEyroJIbHUKA [EPECEKAlOTCs B OJHOM TOYKE, M O TOM, YTO CEpEIMHHBIE
NEPIICHAUKYJIISIPBI K CTOPOHAM TPEYIOJIbHUKA [IEPECEKAIOTCS B OJHON TOYKE.

Binaners moHsTHEM KacaTE€IbHOM K OKPYKHOCTH, II0Jb30BaTbCA TEOPEMOMU
O NEPIECHAUKYISIPHOCTU KacaTelIbHOM M paauyca, NPOBEAEHHOIO K TOYKE KacCaHWUS.
JIoka3pIBaTh PaBEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3 OJHON
TOYKH, U IPUMEHSATH 3TO B PELICHUU F€OMETPUUECKUX 3a/1a4.

Jloka3pIBaTh U NPUMEHSATH IIPOCTENIINE TEOMETPUUECKUE HEPABEHCTBA, TIOHUMATh
UX MPAKTUYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS C IOMOILIBIO LUPKYIS H
JIMHEVKH.

K koniy odydyenus: B 8 kiacce o0yJaroniuiicsi moay4yuT CAeAyrolne mpeIMeTHbIe
PE3YNIbTATHI:

Pacno3naBaTh OCHOBHBIE BUJIbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTBI, II0JIb30BAThCS
UX CBOMCTBAMHU IPU PEUICHUY T'€OMETPUYECCKUX 3a/1a4. Pa3nuuars Npu3HAKu U CBOMCTBA
napasuiesiorpaMma, poM0a U MpsSIMOYTOJIbHUKA, TOKA3bIBaTh UX M YBEPEHHO MPUMEHSThH
IIPYU PELICHUN T€OMETPUUECKUX 3a]1a4.

Hcnonp30BaTh CBOKWCTBA TOUKU NIEPECEUEHHS] MEIMAH TPEYTrOIbHUKA (LIEHTPA Macc)
B PEIICHUU 33/1au.

Brnaners moHsiTHEM cpeqHEN JIMHUM TPEYTOJIbHMKAa W TpaIelHH, MPUMEHITh HUX
CBOWCTBA NpPH PEIIEHUH TeOMETpUYecKux 3anad. Mcmomp3oBare Teopemy Daieca u
TEOpPEMY O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJISl PEIICHUsI MPAKTHUYECKUX
3a/1ad.

Pacrio3naBaTh EHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U MCIIOIB30BATh UX CBOMCTBA
MIpU PEIICHUU 3a/1au.

Brnamerp moHATHAMH TIOAOOMS TPEYroJabHUKOB, Koddduumenta momo0wus,
COOTBETCTBEHHBIX JJIEMEHTOB TIOJOOHBIX TpPEYroJbHUKOB. MMETh mpeacTaBieHUE
0 mpeoOpa3zoBaHUM MOA00MST U O MOAOOHBIX ¢urypax. Ilonb3oBarbecsi MpU3HAKAMU
noAoOusl TPEYroJIbHUKOB TMPHU PEUICHUH TeoMeTpUYecKuX 3ajad. JlokaspiBaThb U
MPUMEHSITh OTHOILICHUS MPOMNOPLMOHAIBHOCTH B MPSIMOYTOJIbHBIX TPEYroJbHHUKAX.
[TpumensTs nogo0Oue B MPaKTUUECKUX 3a]jayax.
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BbIBOAUTE M HUCNIONB30BATh MpOCTEHIINE (GOPMYIIbI IS MJIOIAAU TPEYroJbHUKA,
napasuiesiorpamma, poM0a u Tpaneuu. BeraucisaTe (pa3iuyHbIMU CIIOCOOAMH ) TIJIOIIA b
TPEyrojibHUKa W IUIOMIAJM MHOTOYrOJIbHBIX (Uryp (monb3ysich, rae HEOOXOAUMO,
KAJIbKYJSATOPOM).  3HaTh  OTHOUIEHUE  IUIOUIaje 01I00HBIX buryp u
NPUMEHATH MPU pelleHuH 3anad. [[puMeHSATh MOoJyYyeHHbIE YMEHHUS B MPAKTHYECKUX
3a/1ayax.

[lonb3oBaTbcst Teopemoirt Iludaropa gnst pemeHuss TreOMETPUUYECKUX U
npakTuyeckux 3agady. CTpOUTh MaTEeMaTHYECKYI0 MOJEIb B NPAKTHYECKUX 3aJayax,
CaMOCTOSTEILHO JIeTIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIIUE JITTUHBI.

BrnageTs noHsTHEM BIMCAaHHOTO U LIEHTPAIBHOTO YTJIa, yIiia MEXy KacaTeJbHOU U
XOP/IOW, OMMCAHHOW M BIIMCAHHOM OKPYXKHOCTH TPEYTrOJbHUKA W YETHIPEXYTOJbHUKA,
NPUMEHSTh UX CBOWCTBA MPHU PEIICHUH 3aa4.

[IprMeHsATh MoJIydeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIIN
JUIsE  3a7a4  peajbHOM JKM3HM W MPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMpPUMEHEHHWEM TOoJ0O0MS U TPUTOHOMETPUHU (MONB3YSCh, TJE HEOOXOAUMO,
KaJIbKYJISITOPOM ).

K konity o0yuenust B 9 kiacce o0y4yarouuics noJyduT CICAYIONINe MPEAMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpHUYECKUE (YHKIIMH OCTPBIX YIJIOB, YMETh HAaxOJIUTh C HX
NOMOIIBI0  PA3JUYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrojbHUKa («perieHue
PSIMOYTOJIBHBIX TPEYTOJILHUKOBY»). HaxoauTh (C MOMOIIBIO KaIbKYJISITOpA) AJUHBI U
YTIIBI JUIs1 HETAOMUYHBIX 3HAYCHU .

[lonb3oBaThcst (popmMynamMu TpPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKIECTBOM  JUISl HAXOXKJICHHS COOTHOLIEHUH MEXIAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Jloka3plBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MPHUMEHATH HX
JUISl HAXOXKJICHUS PA3JIMYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PEUIEHUE TPEYTrOJIbHUKOBY),
[IPY PELICHUN T€OMETPUUYECKUX 3a7ay. [ [puMeHsATh MolydyeHHbIE 3HAHUS MPU PELICHUU
MIPAKTUYECKUX 3a/1a4.

[IprMeHAT, TPUTOHOMETPHUIO B 33Ja4ax Ha HAXOXKJICHUE IUIOLIAAH, BBIBOAUTH U
BIAJCTh TPUTOHOMETPUYECKUMHU  GopMylIamMu s IUIOMAAM  TPEYrOJIbHHKA,
napajienorpaMma, pom0a, Tpamenud, BBIBOJUTh W MpUMEHATH (popmyny ['epona u
dbopMyITy IS TIIOMIAIN BRITYKIIOTO YeTHIPEXYTOIBHUKA.

NmeTp npencraBneHUe 0 TOMOTETUH, IPUMEHATH B IPAKTUYECKUX CUTYAIUAX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenas npu perneHuu 3ajay.

Hcnons3oBaTh TEOpEMBbI O BIMCAHHBIX yriiax, yriax MEXAy XopAaMu (CEeKyIIMMU)
U yrjie MEXAYy KacaTeJlbHOW M XOPAOM NpPU PEIIEHWH TE€OMETPUYECKUX 3a]ad.
Jloka3pIBaTh M NPUMEHSATHh TEOPEMBI O TPOU3ZBEIACHUN OTPE3KOB XOpJI, O IPOU3BEACHUHN
OTPE3KOB CEKYIINX, O KBaJgpaTe KacaTeJIbHOM.
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BnageTe moHsATHEM KOOPAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHHEM NPSIMOM
Ha IJIOCKOCTH. Branerh MOHATHSAMHU YIJOBOTro Ko3(d@uimeHta M CBOOOJHOIO YJI€HA,
MOHUMATh UX FEOMETPUUYECKUI CMBICI U CBA3b YIIIOBOIO KO3 (UILIMEHTA C BO3pACTAHUEM
U yObIBaHMEM JHMHEHHOW (YHKUMU. YMETh pellaTb METOJOM KOOpJIMHAT 3aayH,
CBA3aHHBIE C IMAPAJUICIIBHOCTBIO U MEPIEHANKYJSIPHOCTBIO MPSMBIX, NEPECEUEHUEM
MPSAMBIX, HAXOKJICHUEM TOUEK NEPECECUEHUS.

BbIBOINUTH 1 BIAJAETh YPABHEHUEM OKPY>KHOCTH. MCIOnIb30BaTh METOA KOOPAUHAT
JUISL HAXOXKJIEHUS TepeceyeHuil OKpyX HOCTel u mnpsMbiX. Biagers dopmynamu
pPacCTOSIHUSL OT TOYKU 0 MPSIMOM, TUIOIIAAM MapajulesiorpaMMa B KOOPAMHATAX, UMETh
NOHSATHE 00 OpPUEHTUPOBAHHOW IUIomEaau. I[loab30BaThbcsi METONOM KOOpPAWHAT
Ha IUIOCKOCTH, PUMEHSATD €ro MpU PEIIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.
[IpuMeHATP METON KOOpPAMHAT B MPAKTUKO-OPHUEHTUPOBAHHBIX TIE€OMETPUUYECKHUX
3a/j1a4ax.

Bnaners nmoHsTHEM BEKTOpA. YMETh CKJIA/IbIBATh U BBIUMTATH BEKTOPBI, YMHOXKATh
Ha YHCIIO, BIAJAETh MpaBWIaMU TpPEYrojibHUKAa M Mapajuiesnorpamma. Bianertsb
NPaKTUYECKUMU MHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO IMOJIB30BATHCS KOOPIAUHATAMU
BEKTOpa. BianeTs ciioKeHueM 1 BBIYUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOPA HA YHUCIIO
B KOOpJIMHATAaX.

HNmets mpencraBieHue o Oasuce (Ha IJIOCKOCTH). PackimaablBaTh BEKTOPBI
no ©Oasucy. PacknmaablBaTh BEKTOpPhl CHJI C TIOMOIIBIO HIPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIICHHH. [IpUMEHsTh MOJydYEeHHBIE 3HaHHUS B IPOCTEHIINX
pu3nyecKux 3agavax.

Bnagete NOHATHEM CKaJspHOrO IPOM3BENECHMSI BEKTOPOB, IIOHUMAaThb €ro
Ir€OMETPUYECKUI CMBICI U YBEPEHHO IOJB30BATHCS €r0 BBIPAKEHUEM B JEKAPTOBBIX
KOOp/AMHATaxX. 3HaTh JIUCTPUOYTUBHOCTh CKAJISPHOIO IPOU3BEACHUS M €ro CBA3b
¢ mpoeuupoBaHueM. [IpUMEHATh CKaIsIpHOE IIPOU3BEACHUE BEKTOPOB ISl HAXOXKICHMUS
JUIMH 1 yTJIOB. PemaTe reoMeTpu4ecKUe 3aJa41 ¢ HOMOIIBIO CKAJIIPHOTO POU3BEICHHUSI.
Hcnonp30BaTh CKalSIpHOE MPOU3BENECHUE BEKTOPOB B alreOpanyeckux U (PU3HUECKUX
3a/1a4ax.

Biagers MOHATHAMY NPABUIBHOTO MHOT'OYTI'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI
IYyTA OKPYKHOCTH U PaJUaHHON MEpPBI yIila, BBIYUCIATH IUIOLIA[b KPyra U €ro 4acTei.
Ilonnmare cMmbicn uyucna w. [IpUMEHATH MONydYEeHHBIE YMEHMS IIPU  PELICHUHU
NPAaKTHYECKUX 3a7a4. 3HaTh UCTOPUUECKUE CBECHUS 00 U3MEPEHUH TTUHBI OKPYKHOCTH
Y IJIOIIAIH KPYTa.

HmeTs mpeactaBieHue o npeoOpa3oBaHUU IUIOCKOCTH, O JABIMXKEeHUsAX. HaxomuTe
OCH, IIEHTPhl CUMMETpUU (GUTYyp, LEHTPbl IOBOPOTAa, HAXOAUTh KOMIIO3UIIUU
npoctedmux mnpeoOpazoBaHmid. [IpUMEHSATH ABMKEHHUS TUIOCKOCTH TPU PEIICHUA
r€OMETPUYECKUX 3a]1a4.

IIpuMeHATh OyYEHHBIE 3HAaHUS HA PAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIIH
UL 3aJa4  pEANbHOM JKM3HM M NIPOBOAUTH COOTBETCTBYIOIIWE  BBIUYHCIICHHUS
C TMpPUMEHEHUEM TNOoAOOUS W TPUTOHOMETPUUECKUX (YyHKUMA (TONB3YSCh, TJIE
HEOOXO0AMMO, KATbKYJIITOPOM).
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7 KIIACC
Ha3zBanue paznena KonnuecTBo OCHOBHBIE BU/JIbI €S TEIBHOCTH
OcHOBHOE coziep/KaHNE
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Hauana reomeTpun. 28 Hctopust BOSHUKHOBEHUS U 3HAKOMUTHCS C UCTOPUEHN pa3BUTHS

IIpocreiimue
reoMeTpuueckue (purypsl

U UX CBOWCTBa. M3mepenue
F€OMETPUYECKUX BEITUUNH

pa3BUTHSI TEOMETPUH.
HauanbHble NOHATUSI TEOMETPUH.
Touka, ipsAmasi, OTPE30K, JIyY.
[Tonsitue 06 akcuome, Teopeme,
JI0KA3aTeNIbCTBE, ONPEICICHNH,
CBOMWCTBE, IPU3HAKE.

B3anmHoOe pacrionoxeHne Touek
Ha npsMou. I3sMepeHne qiuHbI
OTpPE3Ka, PACCTOSHUE MEXKIY
TOYKAMMU.

[TomymiockocTe 1 yroi. Bubl

yriioB. MI3MepeHne Benn4uuH yrios.

BepTukanbpHble U CMEXHBIE YIIIBL.
[lapannenpHble U
MEPIICHAUKYJISIPHBIE MPSIMBIE.
buccekrpuca yrna.

Jlomanas. Buabl nomanbiX. JlauHa
JIOMaHOW. MHOTOYTOJIbHUKM.
[TepuMeTp MHOTOYTOJIBHUKA.

r€OMETPUHU, IPUMEHEHUEM T€OMETPUHU
B PEAIBHOW KU3HU.

®opMyIUPOBATH OCHOBHBIE OHATHS,
ONPEACIICHUS U AKCUOMBI.

PacniozHaBath n3y4eHHbIE
reoMeTpUIecKue GUrypsbl, ONpeaeisTh UX
B3aMMHOE PACIIOJIOKEHUE, BBITOIHATh
YEpTEXK MO YCIOBHUIO 3a7a4H.

N3MepsaTh JIMHEWMHBIE U YTIIOBBIC
BEJINYMHBI TEOMETPUUYECKUX U
MPaKTUYECKUX OOBEKTOB.

OnpenensaTe «Ha ria3» pa3Mepbl peaibHbIX
00BEKTOB, IPOBOJUTH TPYOYIO OIIEHKY UX
pa3sMepoB.

PewaTe 3a1aun Ha BBIUKCIIEHUE IJIUH
OTPE3KOB Y BEJIMYUH YIJIOB.

Pemrats 3agaun Ha B3aMHOE
PaCIOI0KEHHE TEOMETPUUECKUX PUTYP.
[TpoBoANTH KIIACCU(PUKAIUIO YTIIOB,
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[TonsTHE O BBIMYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
HNHCTpYyMEHTBI IS U3MEPEHUH U
IIOCTPOCHUM

BBIYUCIIATD JTUHEUHBIC U YTIIOBBIC
BEJIMYHMHBI, IPOBOJAUTH HEOOXOAUMBIE
JI0Ka3aTEIbHBIE PACCYKICHMUS.

BbraucnsaTe nepuMeTphl MPOCTERIINX QUryp,
JIOMaHBIX.

Pa3nuyaTrh BBINIYKIIBIE U HEBBINYKJIbIE
MHOTOYTOJIbHUKH, PaBHbIE (PUTYPBHI.
[IpoBOANTE IPOCTEUIIINE IOCTPOCHUS U
MU3MEPEHHUS C TOMOIIBI0 HHCTPYMEHTOB

TpeyroabHUKH

19

Menuana, OucceKkTpurca 1 BbIcOTa
TPEYrOJIbHUKA.

PaBeHCTBO TPEyroJIbHUKOB.
[IepBblii 1 BTOPOU ITPU3HAKHU
PaBEHCTBA TPEYTOJIbHUKOB.
PaBHOGEApEHHBIE TPEYTOTBHUKH U
ux cBorcrra. [Ipusnax
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
Tperuii npu3HaK paBEHCTBA
TPEYTrOJIbHUKOB.

@urypsl ¢ 0CEBOM CUMMETPHUEH.
[Ipumepsl cummeTpun

B OKPYKaroleM MUpe

Pacnio3naBaTh mapel paBHBIX
TPEYroJIbHUKOB Ha TOTOBBIX YePTEkKaAX
U Ha KJIeT4aToil Oymare (¢ ykazaHuem
MIPU3HAKOB).

OmnpenensiTe mapbl paBHBIX TPEYTOJIBHUKOB
B T€OMETPUYECKUX KOHPUTYpAITUIX

(c ykazaHHUeM MPU3HAKOB).

BreiBoauTh cneAcTBUs (PaBEHCTB
COOTBETCTBYIOIIUX 3JIEMEHTOB)

13 PABEHCTBA TPEYTOJIbHUKOB.
Hcnonp30BaTh NpU3HAKU PABEHCTBA
TPEYTOJIbHUKOB B PEUICHUU
reOMETPUYECKUX 3a/1au.
@opMyaupOBaTh ONPEACICHUS
OMCCEKTPUCHI, BEICOThI, MEIHAHBI
TPEYroJbHUKA; CEPEAUHHOTO
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NepHeHIUKYJIsApa 0Tpe3Ka; mepumMeTpa
TPEYroibHUKA, OCU CHMMETPUU (PUTYPHI.
PacrioznaBath QUrypsl ¢ OCeBOM
CUMMETPUEH.

Paznuuats MOHSITUSI CBOMCTBA U MPU3HAKA,
bopMyIUpPOBATH COOTBETCTBYIOIINE
JIOTUYECKHUE YTBEPIKICHUS.

Jloka3bpIBaTh U IPUMEHSITH CBOWCTBA U
MIPU3HAKY PAaBHOOEIPEHHOTO
TPEyroJbHUKA B PEIICHUU
TCOMETPUUECKHUX 3aj1ay.

CTpouTh 4epTekKH, peliaTh 3a4a4u

C IOMOILBIO HAXO0KICHHS PAaBHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh UG POBBIE PECYPCHI

JUTA IOCTPOEHUM Y UCCIIEI0BAHUSI CBOMCTB
H3ydaeMbIX GUTYp U KOHPUTyparuii

[NapannensHoctsh. Cymma
YIJIOB MHOTOYTOJIbHUKA

15

[MapannenbHOCTh MPSIMBIX.
CBoiicTBa U NMpU3HAKH
HapayIeIbHBIX MPSIMBIX.

CyMMa yrioB TpeyroibHUKA.
Bremrnue yriasl TpeyroibHUKA.
CymMa BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA ¥ BHEIIIHUX yTJIOB
BBIMTYKJIOTO MHOTOYTOJTLHUKA

@opMyIUpOBaTh NOHATUE NTAPAIEIbHBIX
MPSIMBIX, HAXOJUTh MPAKTUYECKUE
PUMEPBHI.

3HAaKOMHUTHCS C UCTOPUEHN Pa3BUTHUSA
TeOMETPHH, MATHIM NOCTynaToM EBKInAa,
3HaYeHueM padbot JlobaueBckoro.
W3y4aTh CBOMCTBA yTriI0B, 00pa30BaHHBIX
[IPU MEPECEUCHUH MAPAIIIIETbHBIX TPSMBIX
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CEKYIIEH.

IIpoBOAUTH NOKA3aTEIbCTBA
napajuIeIbHOCTH JIBYX HPSMBIX

C MIOMOIIIBIO YTJIOB, 00pa30BAHHBIX

IIPU IEPECEYCHUH ITUX NMPSIMBIX TPEeTher
IIPSIMOM.

Pasznuyatk cBOICTBa M MPU3HAKH
napasuIeIbHBIX MPSMBIX, TPUMEHSTH UX
NIPU PEIICHUN Te€OMETPUIECKIX 3a]1aH.
BbraucnsTe cyMMy yTII0B TPEYTOJIbHUKA,
CYMMY BHYTPEHHHX YTJIOB
MHOTOYTOJIbHUKA ¥ BHELIHUX YTJIOB
BBIITYKJIOTO MHOTOYT'OJIbHUKA.
Haxonutp yncnoBble U OyKBEHHBIE
3HAYEHUs YIJIOB B TEOMETPUUYECKUX
3aJla4ax ¢ UCMOJIb30BaHUEM TEOPEM

0 CyMME€ yTJIOB TPEYrOJbHUKA U
MHOTOYTOJIbHHKA.

[IprMeHATh NOTyUYEHHBIE 3HAHUS

IPU PEIICHUU T€OMETPUUECKUX

3aj1aq

[IpssmoyronbHbIE
TPEYTOJIbHUKHU

[Ipu3Haku paBeHCTBA
NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB.
[lepneHauKysap U HaKJIOHHAS.
CBOMCTBO MEIUAHBI

Jloka3bIBaTh MPU3HAKU PABEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB.
OnpenensiTe Napbl paBHBIX
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
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IIPSIMOYT'OJIBHOTO TPEYIOJIbHUKA,
IIPOBEIEHHOMN K TMIIOTEHY3E.
[IpAMOYTOIBHBIN TPEYTOJIBHUK

¢ yriom B 30°

Ha KJIE€T4aToil Oymare U B reOMETPUUYECKUX
KOH(Urypauusax (¢ ykazaHuem
PU3HAKOB).

Hcnonb30BaTh NpU3HAKK paBEHCTBA
NPSMOYTOJIbHBIX TPEYTOJIbHUKOB,
HEPABEHCTBO O HAKJIOHHOU U
NEPHEHIUKYJISIPE B PEILICHUN
reOMETPUYECKUX 3a/au.

JlokasbIBaTh CBOMCTBO MEAUaHBI
IPsIMOYTOJILHOTO TPEYTOJIbHUKA,
POBEJIEHHON K TUTIOTEHY3€, U
COOTBETCTBYIOLIMI ITPU3HAK; CBOWCTBA U
IIPU3HAKH IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

c yriaom B 30°

[IpuMeHATH OJIy4YeHHBIE 3HAHUS

MIPY PEUICHUU T€OMETPUUECKUX

3ajad.

Pemate 3agaum Ha IPUMEHEHUE CBOMCTB
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.
Hcnonp30BaTh MOTYYEHHBIE 3a]a9H

IIPY PELICHUH MTPAKTUUECKUX

3a71a4

I'eomeTpuueckue
HEpPaBEHCTBA

CoOTHOIIEHUSI MEXKTy CTOPOHAMU
U yriaMy TPEYroJibHUKA.
HepaBeHCTBO TpeyronapHUKA.

BbIBOIHUTE MPOCTENIIINE TEOMETPUUECCKUE
HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUX
CMBICII.
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HepaBeHCTBO 0 AyiMHE TOMAHOM.
HepaseHnctBo Mexny

NEPHNEHANKYJIIPOM U HAKIOHHOM.
PaccrosiHue OT TOYKM 10 IPSAMOM

Hcnoar30BaThs JOKa3aHHBIE
r€OMETPUUECKHUE HEPABEHCTBA,
CUMMETPHIO B PEUICHHUM 3a/1a4

OKpyX HOCTb.
I'eomerpuueckue mecra
toyek. [Toctpoenus

C IOMOIIBIO LIMPKYJIS
Y JIMHEVKH

18

OKpy>KHOCTb, XOPJIbl U TUAMETPHI,
nXx cBoMcTBa. B3anmHoe
pacmnoIOKEHUE OKPYKHOCTH U
npsamon. KacarenbHas u cexyuas
K OKPY>KHOCTH.

OKpYy»XHOCTb, BOUCAHHAS B yTOJI.
[ToHsiTHE O TEOMETPUYECKOM MECTE
Touek. [IpuMepsl reomeTpruyecKrx
MECT TOUYEK Ha IIJIOCKOCTH.
OnucaHHasi OKPYXHOCTh
TPEYTOJIbHUKA, €€ LICHTP.

Metoa reoMeTpuYEeCKUX MECT
TOYEK MPHU PENICHUU
F€OMETPUUYECKHX 3a/1a4.
O060cHOBaHUS TPOCTEUTITUX
MTOCTPOCHU, STAIIbI 3aJ]a41

Ha MMOCTPOCHUSI, PEIICHUE 3a]a4
Ha MOCTPOEHUE LIUPKYJIEM U
JIMHEUKOM

DopmMyIMpPOBaATH ONPEICIICHUA
OKPY>KHOCTH, XOPAbL, AUaMETPa U
KacaTeJIbHOU K OKpY>KHOCTU. M3yuars ux
CBOWCTBA, IPU3HAKHU, [IOCTPOCHUE
YEPTEKEN.

HccenenoBaTth, B TOM YUCIIE UCIIONb3YS
1U(POBBIE PECYPCHI: OKPYKHOCTH,
BIIMCAHHYIO B YIOJI; IEHTP OKPY>KHOCTH,
BIIMCAHHOM B yIOJI; PABEHCTBO OTPE3KOB
KacaTeJIbHBIX.

OBnazneBaTh NOHATHEM ONMCAHHOM
OKPY’>KHOCTH TPEYTOJIbHUKA.
dopMynupoBaTh JTAIbI 3a1a4

Ha IIOCTPOEHHE (IOCTPOCHHUE,
J0Ka3aTeJIbCTBO, HCCIEIOBAHUE),
IIPOBOAUTH 3a1a4X Ha IIOCTPOCHUE,
OCYILIECTBIIATH OCHOBHBIE ITIOCTPOEHHUS
LHUAPKYJIEM U JTUHEHUKOM.

3HAKOMUTBCS C UCTOPUEHN PA3BUTHUSA
reOMETpUHM, KIIACCUUYECKUMU 3a1a4aMu
0 IIOCTPOECHUU
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[ToBTOpEHue, 000061ICHNE, 10 [ToBTOpEeHue u 06001IeHNE Pemiats 3a1aum, WILTIOCTPUPYIOIIHUE CBS3U

CUCTeMaTH3alns 3HAaHUH OCHOBHBIX ITOHSATHUN U METOJIOB MEX Iy pa3INYHBIMM TEMaMH Kypca
Kypca 7 kjacca

OBIIEE KOJIMYECTBO 102

YACOB I1O ITPOT'PAMME
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8 KIJACC
HaszBanue paznena KomnuecTBo OCHOBHBIE BU/JIbI 1€ TEIBHOCTH
OcHOBHOE cojiep>KaHue
(Temnl) Kypca 4acoB oOy4Jaromuxcs
YeThIpEXyTroabHUKU 22 [Tapamnenorpamm, ero npusHaku 1 | M3o00paxaTh U HAXOAUTH HA YEPTE)KAX

cBoiicTBa. I[IpsmMoyroiasHuk, pomo,
KBaJpaT, UX IPU3HAKU U CBOMCTBA.

Cpennsist TMHUA TPEYrOJIbHUKA.
Tpanemnus. PaBnobeapennas
Tparnemnus, e€ CBOMCTBa U
npusHaku. [IpsamoyronabHas
Tpaneuus. CpeaHss JIMHUS
Tpaneuuu. Teopema Daneca.
TeopeMa 0 mpONOpPLMOHATIBHBIX
otpeskax. LlenTp macc
TpeyroiabHuka. LleHTpanbHo-
CUMMETPHUYHBIE QUTYPHI

YETBIPEXYTOTBHUKHU PA3HBIX BUIOB U UX
AJIEMEHTBHI.

DopMyIUPOBATH ONPEICIICHUS
napajieaorpaMmma, IpsiMoyTroJibHUKA,
pomb0a, KBajiparta, Tparneuu, paBHOOOKOM
Tparneiuu, NpaMoyrojJbHOU TparneuH.
Jloka3bIBaTh M UCTIOJIb30BATh

IIpY PEUICHUHM 3a]1a4 MPU3HAKU U CBOMCTBA
napajeaorpaMmma, npsiMoyTroJIbHUKA,
pomba, KBaapara, Tparelnu, paBHOOOKOH
Tparneuu, NpssMOyroJbHOW Tpaneuuu.
Jloka3bIBaTh 1 UCIOJIb30BATh

IIpY pElICHUHM 3a]1a4 TeopeMbl Dajeca

Y O MPOITOPUMOHAIIBHBIX OTPE3KAX.
DopMyJIUPOBATH U JIOKA3bIBATH CBOMCTBA
TOYKH NIEPECEUCHUSI MENAH
TPEYroJbHUKA; MOJy4YaTh MPE/ICTABICHUS
0 METO/IE Macc, O CBSI3U C (PUBUKOIA.
DopmMyIUPOBATH ONPEIEIICHUE U
JIOKa3bIBaTh CBOMCTBA LIEHTPAIBLHO-
CUMMETPUYHBIX QUryp.
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PemaTe 3a1a4u ¢ UCIIOJIB30BAHUEM
CBOMCTB U IIPU3HAKOB IIapajuieIorpaMma.
IIpoBOIUTE AEIEHUE OTPE3KA HA PABHBIE
YacCTHU C MOMOILBIO HUPKYJISA U JIMHEHKHU.
Hcnonb3oBaTh HUGPOBBIE PECYPCHI

JUISL ACCIIEI0BAHNUsl CBOMCTB U3Y4YaeMbIX

buryp u KoHpUTrypanun

IToxoOue

16

[TogoOue TpeyroJbHUKOB,
koadunuent nogodus. [IpuzHaku
10100Ms TPEYTOJIBLHUKOB.
[Tpumenenue nogoOus

U PEIICHUH MPAKTUYECKUX
3ama4y. BeneHnve nmoHsATHs
npeoOpa3oBaHus MOJ00US U
o100HBIX PUryp

Haxonutes 1o100HbBIE TPEYTOILHUKA

Ha TOTOBBIX UEPTEkKAX, YKA3bIBATH
COOTBETCTBYIOIIUE MTPU3HAKH TTOT00WSI.
OnpeaensTh apbl MOIOOHBIX
TPEYTrOJIBLHUKOB B TEOMETPHUIECKUX
KOH(pUTypanusx.

Pemate 3a1a4um Ha 11og00HbBIC
TPEYTOJIBHUKH C TIOMOIIIBIO
CaMOCTOSITEILHOTO ITOCTPOCHUS YEPTEIKEH
Y HaXOXKJIEHUS IMOJIOOHBIX TPEYTOJIbHUKOB,
C YKa3aHHMEM MPU3HAKOB MOJI00HS.
[IpoBOAUTH NOKA3aTEIHCTBA

C MCTIOJIb30BaHUEM MPU3HAKOB ITOI00MS.
[TpuMeHsTh OJTyYeHHBIE 3HAHUS MIPU
pEIICHUH TeOMETPUUECKUX U
MPaKTHYCCKUX 3a]1a4.

3HaAKOMHTHCS C MIOHATHAMUA
npeoOpazoBaHus TOA00MS U MOTOOHBIX

¢uryp
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ITnomans 16 [Tonstne mroniaau. CeoiicTBa dopmynupoBaTh CBOMCTBA IUIOLIAIH,
TUTOIIAIeH TEOMETPUYECKUX (PUTYp. | BBIICHATH MX HATJISAHBINA CMBICI.
[IpocTeiimue dhopmybl BriBOoUTH (pOpMYITBI TUTOIIATN
JUTSI TUTOIIA/IA TPEYTOJIbHUKA, napajiesiorpaMma, TpeyroiabHuKa,
napajuiesiorpaMmma, pomoa u Tpaneuu u3 GopMyJbl IIIOMATN
Tpaneuuu. [Inomaau nogoOHbIX IpsIMOYTOJIbHUKA (KBaJpaTa).
buryp HaxoauTs mowmanu ¢uryp,
M300paKEHHBIX HA KJIE€TYaTol Oymare,
UCIOJIb30BaTh pa30MeHNe Ha YaCTH U
JIOCTPOCHHE.
HaxoauTp 1utomaay nojo0HbeIX Guryp.
BbruncasaTs miuomaan pa3audHbIX
MHOTOYTOJIbHBIX (pUTYp.
Pemate 3aaun Ha muiomaab
C MIPaKTUYECKUM COJIep)KaHUEM
Teopema [Mudaropa u 18 Teopema Iludaropa. [Ipumenenue 3HAKOMUTBCS C HICTOPUEN TEOPEMBI

Hayajia TPUrOHOMETPUU

teopemsl [Tudaropa npu pemeHnn
MPAKTUYECKUX 3a/1a4.
[IponopimoHaIBHBIE OTPE3KHU

B MIPSIMOYTOJILHOM TPEYTOJIbHHUKE.
Cunyc, KOCUHYC, TAHT€HC U
KOTaHTE€HC OCTPOTO yTJia
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
Tpuronomerpudeckre QyHKIHH
yrioB B 30°, 45° u 60°

[Tudaropa.

JloxaspiBaTh Teopemy Iludaropa.
JIloka3bIBaTh COOTHOLIECHUS MEXKITY
IIPONOPLIMOHAIIBHBIMU  OTPE3KAMU

B [IPSAMOYTOJIBHOM TPEYTOJIbHUKE U
MIPUMEHSATh UX NPU PEUICHUH
reOMETPUYECKUX 3a]a4.

PewraTe 3a1a4n Ha MPUMEHEHUE TEOPEMBI
[Tudaropa, B TOM uKclie ¢ IPAKTUUECKUM
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COJIEP>)KAHHUEM.
OnpenensaTe OCHOBHBIE
TpUTOHOMETpUUYecKkue GyHKIINH yria
C TIOMOIIIBIO TTPSIMOYTOJILHOTO
TPEYroJbHUKA, COCTABJISATH TAOIUILY
3HAYCHHUI TPUTOHOMETPUIECKUX (QYHKITHI
JUUISl OCHOBHBIX YTJIOB.

[IpuMeHsITh MOJNyYEHHBIC 3HAHUS U
YMEHUS MPU PEIICHUU TPAKTUUECKUX
3ajsay.

3HAKOMHUTHCS C UCTOPUEH pPa3BUTHS
TPUTOHOMETPUU

VYTIIbI ¥ YeTHIPEXYTONBHUKH,
CBSI3aHHBIE C OKPYKHOCTHIO

20

BnucaHHbIe U IEHTpaJIbHBIE YIIBI,
yIoJ MEXIY KacaTeJbHOU U
XOpAOH. YTIIBI MEXY XOpAaMH U
CEKYLIUMH.

BnucanHble 1 onucaHHbIE
YeThIpEXyroiapHuKU. CBOMCTBA U
IIPU3HAKU BIIMCAHHOT'O
YETBIPEXYTOJIbHUKA.

B3anmHoe pacrionoxeHue 1ByX
okpyxxHocTteil. Kacanue
OoKpyxHocTei. O0mue
KacaTeJIbHbIE K IBYM

OKPYX HOCTSIM

®opmynupoBaTh OCHOBHBIE ONPEICTICHUS,
CBSI3aHHBIE C YIJIaMU B Kpyre (BIUCAHHBIH
yTOJ1, HEHTPaIbHbBIA YTo).

HaxonuTe BMCaHHbBIE YTIIBI,
ONUPAIOIIUECS HA OJIHY AYTY, BBIYUCISTH
YTJIbI C IOMOUIBIO TEOPEMBI O BIUCAHHBIX
yriiax, TEOPEMbI O BIIUCAHHOM
YETHIPEXYTOJIBHUKE, TEOPEMBI

O IEHTPAJIbHOM YTJIE.

HccnenoBath, B TOM YUCIE C TOMOIIBIO
u(POBBIX PECYPCOB, BIUCAHHBIC U
OMKCAHHBIE YETHIPEXYTONbHUKH,
BBIBOJUTH UX CBOMCTBA U MPU3HAKHU.
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Mcrionp30BaTh 3TU CBOMCTBA U NMPU3HAKH
IIPU PELICHUU 3a/1a4

[ToBTOpEHue, 000061ICHNE, 10 [ToBTOpEHNE OCHOBHBIX MOHATHI 1 | Pemiats 3agaun, WITIOCTPUPYIOIIUE CBSI3U

CUCTeMaTH3alns 3HAaHUH METOJIOB KYpPCOB 7 M 8 KJTacCOB, MEXIy pa3IMYHBIMH TEMaMH Kypca
0000111eHre 3HAHUN

OBIIEE KOJIMYECTBO 102

YACOB I1O ITPOT'PAMME
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9 KUIIACC
HaszBanue paznena KomnuecTBo OCHOBHBIE BU/IbI €S TEIBHOCTH
OcHOBHOE coziep>KaHue
(Temnl) Kypca 4acoB oOy4Jaromuxcs
Periennie TpeyrojibHUKOB 22 Cunyc, KOCUHYC, TAHT€HC YTJIOB dopMyIupOBaTh ONPEACICHUS

ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIECTBO.
DopmyJibl IPUBEACHUS.

Pemenue TpeyronbHukoB. Teopema
KOCHUHYCOB U T€OpEMa CUHYCOB.
Pemienue npaktuyeckux 3ajaad

C UCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpudeckue GopMyIibl
JUIS TUIOILAIA TPEYTOJIbHUKA,
napajuiesorpaMmma.

®opmyna ['epona. @opmyna
IJIOILAIA BBIITYKIIOTO
YETBIPEXYTOJIbHUKA

TPUTOHOMETPUUYECKUX QYHKUIUNA TYTBIX
U TIPSIMBIX YTJIOB.

CocTaBiaTh TaOIUIy 3HAUCHUH
TPUTOHOMETPUUYECKHUX (HYHKIIUHA

J1s OCHOBHBIX yriioB oT 0 1o 180°.
BBIBOIUTE COOTHOIIECHUS] MEXTY
TPUTOHOMETPUUYECKUMH (PYHKITUSIMHU.
BreiBouTh npocteiinime GopMyisl
MIPUBEJICHUS U3 TEOMETPUUECKHUX
COOOpaKeHUH.

BrIBOAUTE TEOpEMY KOCUHYCOB U TEOPEMY

CHUHYCOB (C paiInyCOM OIUCAaHHOM
OKPY>KHOCTH).

Pewrate 3agaum o reomerpun

C UCIIOJIB30BaHUE TEOPEM KOCUHYCOB U
CUHYCOB, HAXOJIUTh PAJUyC ONMHUCAHHOMN
OKPY>KHOCTH.

Pemate npakTuyeckue 3aaayu,

CBOIAIMMUECA K HAXOKACHUIO PA3JIMIHBIX

AJIEMEHTOB TPEYTOJIbHUKA.
BBIBOAUTH TPUTOHOMETPUYECKHE
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(bopMyITBI AJIS TUIOIIAIU TPEYTOJIBHUKA,
napajenorpamma, popmyiy I'epona,
dbopmysTy TUIOIIAIA BBITYKIIOTO
YETBIPEXYTOJIbHUKA.

PemmaTh 3a71au1 ¢ UCTIOIB30BAHUEM
U3yYEHHBIX TEOPEM U COOTHOIIICHUH.
Pemrate mpakTuueckue 3aaaun

Ha HaXO0X/ICHHE TUIOIIAIN C TPUMEHEHHEM
JAHHBIX (GOPMYI

[TogoOue TpeyroabHUKOB 12 Xopibl ¥ MOAOOHBIE TPEYTOJIBHUKN | JlOKa3bIBaTh TEOPEMBI O TIPOU3BEACHUH
B OKpY>KHOCTH. Teopema OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUU
0 MPOU3BEICHUN OTPE3KOB XOP/, OTPE3KOB CEKYIIHNX, TEOPEMY O KBaJpaTe
TEOPEMBI O NIPOU3BEICHUHU KacaTeJIbHOU, Teopembl UeBrl 1 MeHenasl.
OTPE3KOB CEKYIIUX, TEOpeMa HccnenoBaTh, B TOM YUCIE C TOMOIIBIO
0 KBaJpaTe KacaTeIbHOM. 1M (POBBIX pecypcoB, U3ydaeMble
[TpuMeHeHne py peIeHuN KOH(pUrypamuu.
reoMeTPpUUECKUX 3a]ay. [IpyMeHATH JaHHBIE TEOPEMBI
Teopemsl UeBbl 1 MeHenast. [IPU PELIEHUU T€OMETPUUECKHUX 3a1aY.
[lonaTHE O TOMOTETUH 3HaKOMHUTHCS C MMOHATUEM O TOMOTETHH,
C €ro IPUMEHEHUEM, B TOM YHUCIIE
B [IPAKTHYECKUX CUTYyaIUsAX
Meton koopiHAT 10 YpaBHEHHE NPSIMOM Ha MIJIOCKOCTH. OcBanBaTh NOHSATHE IPSIMOYTOIBHOMN

VYrnoBoit ko3phureHT u
CBOOOJIHBIN WJIEH, UX
F€OMETPUUECKHUI CMBICI.

CHUCTEMBbI KOOPAUHAT, 1I€KAPTOBBIX
KOOPAMHAT TOYKHU.
BrIBOAUTE ypaBHEHUS NPSIMOU
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[TapannenbHOCTH U
NEePHEHIUKYISIPHOCTD MPSIMbBIX
(uepe3 yriioBoit KOd(phUIIHEHT).
YpaBHEHHUE OKPYKHOCTH.
Haxoxnenue nepeceueHuit
OKPY>KHOCTEH U MPSIMBIX

B KoopauHaTtax. opmyna
PACCTOSIHUS OT TOUKH J10 PSIMOH.
[Inomane napamienorpamma

B KOOpJIMHATAX, MIOHATHE

00 OpUEHTHPOBAHHOM IJIOIIATH.
[IpumeneHue Meroaa KOOpAUHAT
B IPAKTUYECKU-OPUECHTUPOBAHHBIX
r€OMETPUUECKUX 3a]]a4ax

B KOOPJAMHATAX, YPABHEHHE
OKPY>KHOCTH.

BpiaensaTs MoJHBIM KBAAPAT I
HaXO0XJCHHUS LIEHTPA U paguyca
OKPY>KHOCTH I10 €€ YPaBHECHUIO.
HaxoauTh TOUKM nepecedeHus NpsMbIX U
OKPY>KHOCTEU B MPSIMOYTOJIBHOM CUCTEME
KOOPJMHAT.

Pemars 3a1aun Ha HAXOXKICHUE
pacCTOSIHUS OT TOUYKH JI0 TIPSIMOM.
BriBoauts hopmyny miomanu
rapajuiesiorpaMmMa B KOOpJAUHATaX,
3HAKOMMTLCS C TTIOHITHEM
OPUEHTUPOBAHHOW TUIOIIA/IN.
[IpumeHsATh METO KOOPAUHAT

B IPAKTUUYECKU-OPUEHTUPOBAHHBIX
reOMETPUUYECKUX 3a7]a4aX, UCCIICI0BATh
MIPWIOKEHUS METO/Ia KOOPIUHAT

B BBIYHMCJIMTSIILHOM MaTeMaTHKE U
uH(pOpPMAaTHKE.

Hcrnons3oBaTh 1M pOBHIC PECYpPCHI

JUTS IOCTPOCHUS M UCCIIEJOBAHUMN.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUSA
F€OMETPHH, UCTOPUEH METOA
KOOpJIMHAT
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BexTops!

20

Bexkrops! Ha miiockocT. CrnoxeHue
Y BEIYMTAHUE BEKTOPOB — MpaBuUiIa
TpPEyrojbHUKA U TIapajuiesiorpaMmma.
YMHOXKEHME BEKTOpPa Ha YUCIIO.
Koopaunate! Bektopa. CiioxeHue u
BHIYMTAHUE BEKTOPOB, YMHOXKCHHE
BEKTOpA HA YUCIIO B KOOPJAMHATAX.
[IpuMeHeHue BEKTOPOB B (hU3HKeE,
IIEHTpP Macc.

[TonsTue o 6a3uce (Ha IMJIOCKOCTH).
Paznoxxenust BEKTOpOB 1Mo 0a3ucy.
CxkansipHoe IpOU3BEJICHHE
BEKTOPOB, FTEOMETPUUECKHUI CMBICII
Y BBIPA)XKEHUE B IEKapTOBBIX
KoopauHaTax. JluctpuOyTUBHOCTH
CKQJIIPHOTO MPOU3BEJECHUS.
CxansipHoe npou3BEACHUE U
IPOELIMPOBAHUE.

[IpuMeHeHne CKaIsIpHOro
IPOU3BEICHHS BEKTOPOB

JUIS1 HAXOKJICHUSI IJIUH U YTJIOB.
Pemenune reoMmeTpuyeckux 3agaqd

C IOMOIIIBIO CKAJISIPHOTO
POU3BEICHUS

BBoauThL BEKTOPHI KaKk HAMpaBJICHHbBIC
OTPE3KH, UCCIEIOBATH TEOMETPUUECKUI
(nepemenienue) u puanyeckuii (cumia)
CMBICJIBI BEKTOPOB.

3HaTh OMPEICIICHUS] CyMMBbI U Pa3HOCTH
BEKTOPOB, YMHOXXEHHUsSI BEKTOPA Ha YUCIIO,
UCCIIEIOBATh TECOMETPUUYCCKUMN 1
(bU3UYECKUI CMBICI 3TUX OTEPAIIUH.
Pemiate reomeTpruueckue 3aaauu

C UCIOJIb30BAHUEM BEKTOPOB.
HccnenoBath CBA3b BEKTOPOB

C OHATUSIMU PABHOACHCTBYIOIIEH CUI U
paBHOBECHS CUJI, IPUMEHSITh BEKTOPHI

K IPOCTEHIIUM 3a]]lauaM MEXaHUKU U
CTaTHUKHU.

PackianpiBaTh BEKTOp 10 JBYM
HEKOJUIMHEAPHBIM BEKTOpPAM,
PacKJIaJbIBaTh BEKTOPHI CHJI C TIOMOIIIBIO
MPOCIUPOBAHUS U TPUTOHOMETPHUUECKUX
COOTHOIIICHU.

OrnpeniensaTh CKISIPHOE MPOU3BEACHUE
BEKTOPOB I'€OMETPUUECKH U

B KOOpJIMHATAX, I0Ka3bIBaTh
PaBHOCHUJIBHOCTH OTIPEICIICHUIN 1
JTUCTPUOYTUBHOCTH CKAISIPHOTO
MIPOU3BEICHMUS.
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BeraucisiTe cyMMy, pa3HOCTB U CKaJISIpHOE
MIPOU3BEACHUE BEKTOPOB B KOOPIMHATAX.
[TpuMeHATH CKaIIPHOE IPOU3BEICHHE
JUTSI HAXOXKJICHUS JIJTUH U YTJIOB.
HccnenoBath CBsI3b CKATSIPHOTO
MIPOU3BEACHUS M OPTOTOHAIBHOTO
IPOCIIUPOBAHUS, TPUMEHSITH B 3a]a4ax.
PemaTh reoMeTpudeckue 3a1auu

C TMIOMOIIBIO CKASIPHOTO MTPOU3BEICHUS.
PemaTe 3a/1aun Ha IPaKTUIECKOE
NPUMECHCHHUE CKAISIPHOTO MPUJIOKEHUS
B (hu3nKe (BBIUMUCIICHHE PAOOTHI

B MEXAaHUKE)

JInrHa OKpy>KHOCTH
U IJIOIIAAb Kpyra

16

[IpaBuIIbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB.
Yucio m 1 IMHA OKPY>KHOCTH.
JlmiHa 1yTy OKpY>KHOCTH.
Pannannas mepa yria.

[Imomans Kpyra v €ro 3JIEMEHTOB
(CeKkTopa U CErMeHTa).
Brruuciienue nepuMeTpoB

U TUIoNIaiel Gpuryp, BKIFOYAIOIINAX
AJIEMEHTBI KpyTa

@opMyIupOBaTh ONpPEEICHUE
MPaBUJIbHBIX MHOTOYTOJIbHUKOB, HAXOUTh
UX DJIEMEHTBL.

[Tonb30BaTHCS MOHATHEM JJIUHBI
OKPY>KHOCTHU, BBEJEHHBIM C TTIOMOILIbIO
MPaBUIIbHBIX MHOTOYTOJIbHUKOB,
OMPENENATh YUCTO T, JJIUHY AYTH U
paauaHHyIO0 MEpY yTia.

[IpoBOaUTH EPEXOM OT PAAUAHHON MEPHI
yriia K rpayCcHOM 1 Ha00OpOT.
OnpenensTe MIOMIAb Kpyra.

BeiBonuts hopmysibl (B rpagyCcHOM
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U paJiiaHHOM Mepe) ISt JUTUH AT,
IUJIOLIA/IEN CEKTOPOB U CETMEHTOB.
BbIyucasTh miomaam cloxHbIX GUryp,
BKJTIOUAIOIIMX 3JIEMEHTBI OKPYKHOCTH
(kpyra).

Haxonuth miiomaau pa3andHbiX GUryp
B 3aJ1a4aX pPEATbHOW KU3HU

JIBM>KEHMST IIIOCKOCTH

10

[lenTpanbHast CHMMETPHA.
[lenTpanbHO-CUMMETPUYUHBIC
¢urypsl. [ToBopot. OceBas
cuMMeTpust. PUrypsi,
CUMMETPHUYHBIE OTHOCUTEIILHO
HEKOTOPOH OCH.

[TapannenbHbIN IEPEHOC.
[lousTHe ABMKEHUS U €T0
cBoiicTBa. PaBeHcTBO (huryp.
[IposiBiieHus cumMmMeTpuun

B IIPUPO/JIE, )KUBOIUCH, CKYJIBIITYPE,
APXUTEKTYPE.

Komno3zunuu 1BUKEeHUN
(mpocTeie mpuMepsl).
[IppuMeHEHNE B TEOMETPUUYECKUX
3aja4ax

Pa36upath npuMepsl, HILUTFOCTPUPYIOIITUE
MOHATHS JIBUXKEHUSI, IEHTPOB U OCEM
CUMMETPUHU.

DopMyIUpPOBaTh ONPEACIICHUS IBUKEHUS
IJIOCKOCTH, TapaJUIEIbHOIO MEPEHOCA,
IOBOPOTA, LIEHTPAJIbHOM U OCEBOU
cuMMeTpuH. [{oka3pIBaTh NX CBOMCTBA,
HaXOJIUTh HEMOABUKHBIE TOUKH, OCH
CUMMETPHUH.

HaxoauTe HEHTpBI K OCU CUMMETPUH
npocTermux Guryp.

[IpuMeHATH napaieIbHbIN IEPEHOC U
CUMMETPHIO IIPU PELICHUH
F€OMETPUYECKUX 3aa4.

Hcnonbs3oBaTh HUGPOBBIE pECYpChI

JUTS TIOCTPOCHUN U UCCIIEOBAHUI
npeoOpa3oBaHUM MIIOCKOCTH U
KOMIIO3UIINHU JIBUKEHUM.
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3HaAKOMHUTHCS C MPOSIBICHUAMU
CUMMETPUH B NIPUPOJIE, KUBOIIKCH,
CKYJIBIITYPE, APXUTEKTYypE

[ToBTOpEHue, 000061ICHNE,
CHCTEMATH3aMs 3HAHUH

12

IToBTOpEHNE OCHOBHBIX IMOHATHN U
METOJIOB KYPCOB 7—9 KJ1accoB,
000011IeHHE U CUCTEMATH3AIHS
3HAaHUU

CB000O/IHO OTIEpUPOBATH MOHATUIMM:
durypa, Touka, mpsimasi, yroi,
MHOTOYTOJIbHHK, paBHOOCIPEHHBIN 1
PaBHOCTOPOHHHH TPEYTOJBHUKH,
NPSIMOYTOJILHBIA TPEYTOJIBHUK, ME/IHaHa,
OucceKTpuca U BEICOTA TPEYTOJIbHUKA,
napasuieJIorpaMm, pomMoO, IPSIMO-YTOJIbHHUK,
KBaJ[pat, Tparenus; OKPYKHOCTb,
KacaTeJIbHas; PaBeHCTBO U TI0J001e
buryp, TpeyroibHUKOB; MapalIeTbHOCTh
Y TMIEPIICHAUKYISIPHOCTH TPSMBIX, yYTOJI
MEX]Ty MPSMBIMH, CAMMETPHUS
OTHOCHUTEJIFHO TOYKH U TIPSIMOU; JJINHA,
paccTosiHue, BEIMYMHA YTJIa, TUIOIIAb,
HepUMETP.
Hcnonp3oBaTh GOpMyYIIbL: IEPUMETPA U
IUIOIIA I MHOTOYTOJIBHUKOB, JUTMHBI
OKPYKHOCTH U TUIOIAIU Kpyra, o0béma
IPSIMOYTOJIBHOTO Mapaiesenumnesa.
CB0OOJHO ONEepUpPOBATH MOHSITUSIMH:
NpSIMOYTOJIbHASI CUCTEMa KOOPJIUHAT,
BEKTOP; UCIOJIb30BaTh ATH IMOHATHUS
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JUISl IPEACTABIICHUS TAHHBIX U PELICHUS
3a/1ay, B TOM YHCIIE U3 IPYTUX YYeOHbIX
IIPEAMETOB.

Pemate 3a1aun Ha MOBTOPEHNE OCHOBHBIX
MOHATUHN, WJUTHOCTPALIAIO CBA3EH MEXKIY
pa3IUYHBIMU YacTsAMU Kypca. BeiOupaTh
METOJ AJIsl pELLICHUS 3a/1a4H.

[IpuMEHSTh NOJIyYEHHBIE 3HAHUS

B CMEKHBIX 00JIaCTSAX, B MPAKTUKO-
OPUEHTUPOBAHHBIX 3a7a4ax

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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OEJAEPAJ/IBHASA PABOYASA IIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTDh U CTATUCTHUKA» HA YIJYBJEHHOM YPOBHE
B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM 1IIMGPOBOM MHUpPE BEPOATHOCTh M CTATHUCTHKA MPUOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTH KaK C TOYKH 3PEHUS MPAKTHYCCKUX MPUTI0KESHHMA, TaK U UX POJTU
B 00pa3oBaHUM, HEOOXOJAMMOM KaxJAOMYy yenoBeKky. Bo3pactaer umcino mnpodeccuid,
Opu OBJAJCHUM KOTOPBIMH Tpedyercs xopoiuass 0Oa3oBas MHOATOTOBKA B 00JacTu
BEPOATHOCTHU U CTATUCTUKH, TaKas MOJATOTOBKA BayKHA JIJIsl TPOJOJKEHUSI 00pa30BaHUs U
JUISL YCTIEITHOW MPO(ECCUOHATIBHON Kapbephl.

Kaxx1ip1il 4enoBek MOCTOSTHHO MPUHUMAET PEIlIeHHs HA OCHOBE UMEIOIINXCS Y HETO
naHHbIX. {711 000CHOBAaHHOTO MPUHSATHSI PEUICHHSI B YCIOBUSAX HEJJOCTATKA WIIH N30BITKA
uH(opMalK HEOOXOJMMO B TOM YHCJIE XOPOIIO C(POPMHUPOBAHHOE BEPOSATHOCTHOE U
CTaTHUCTUYECKOE MBIIUIeHHE. IMEHHO O3TOMY BO3HUKJIA HEOOXOIUMOCTh (P OPMHUPOBATH
y oOyyaronuxcsi (QyHKIUMOHAIBHYIO T'PAMOTHOCTB, BKJIIOYAIOIIYI0O B ceOsl yMeHue
BOCIIPUHUMATh M KPUTHUYECKH aHAJIU3UPOBATh HMHQPOPMAIMIO, TPEACTABICHHYIO
B pa3IMYHbIX (QopMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTHX pealbHBIX
IPOIIECCOB ¥ 3aBUCUMOCTEMN, TPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce€ C OCHOBHBIMU MpHUHLHUIIAMU cOOpa, aHanM3a U
Npe/CTAaBIeHUs] JaHHBIX W3 Pa3IUYHBIX cQep >KU3HM O00IlIecTBa U TOCYAapCTBa
npuoOiaer oOyyaromuxcsi K  OOIIEeCTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BMBAE€T HAaBBIKM OpraHuU3aluu repedopa W Tmojacuéra 4Yucia
BApMAHTOB, B TOM YHCJI€ B NPUKIAIHBIX 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maéT mMareMaTnueckuil ¢GyHAaMeHT I (HOpMUpPOBAHUS KOMIIETEHIIMMA
B oOmactu wuHpopMaTHKu W IUEGPOBBIX TexHoJorui. [IpM M3ydeHUM CTATUCTHUKUA M
BEPOATHOCTH OOOTAIAIOTCA TPEACTABICHUSI OOYUYaIOIMMUXCS O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCClenoBaHusi, GopMUpyeTcs MOHUMAHUE POJU CTAaTUCTUKH KaK
MCTOYHUKA COIHMAIBHO 3HAYMMOW WHGOPMAIIMM W  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUU C NaHHBIMHU IEISIMU B CTPYKTYpPE MPOrpaMMbl y4eOHOTO Kypca
«BeposATHOCTH U CTATUCTHKA» OCHOBHOT'O 0O0IIEro 00pa3oBaHus Ha yriayOIEHHOM YpOBHE
BBIJICNICHBI  CIICYIONINE CcoJepKarenbHO-MeTonnueckue nuHuu: «lIpencraBnenue
JTAHHBIX M OMHCATENbHAS CTATHCTHKAY», «BEepOATHOCTEY, «DIEMEHTH KOMOMHATOPUKH,
«BBenenue B Teopuro rpadoB», «MHOKECTBaY, «JIorHKay.

Conepxxanne mmann «lIpencraBieHne MaHHBIX W OMHCATENbHASs CTATUCTHUKA»
CIIy’)KUT OCHOBOH Jisi ()OPMHUPOBAHUSI HABBIKOB pa0OTHl ¢ MH(OpMAIUE: OT YTCHUS U
WHTEpIpeTanui WHGOpPMAIUU, TPEACTABICHHOW B Ta0nWiax, Ha JauarpaMMmax H
rpadukax, 10 cOopa, MpeACTaBICHUS ¥ aHaIW3a JJAaHHBIX C HCIOIh30BAHUEM
CTAaTHCTHYECKUX XapaKTePUCTUK CPEOHUX U paccenBanus. PaboTas ¢ JaHHBIMH,
oOydJaromnuecs: ydarcss CYMTHIBATh MU WHTEPIPETUPOBATH JAaHHBIC, BBIJIBUTATH,
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apryMeHTHpPOBaTh U KPUTUKOBATH MPOCTEUIINE TUIIOTE3bI, PA3MBIILIATE HaJ (haKTOpamu,
BBI3bIBAIOIIMMH HW3MEHUYMBOCTh, U OLEHUBATh HMX BIMSHUE HA paccMaTpUBaeMbIe
BEJINYMHBI U ITPOLIECCHI.

NHTYyuTHBHOE MNpPEACTaBICHUE O CIy4alHOW W3MEHYMBOCTH, WCCIIEIOBAHUE
3aKOHOMEPHOCTEH U TEHJICHLHUM CTAaHOBUTCSA MOTUBHUPYIOLIEH OCHOBOW I U3YYEHMUS
TEOPHUH BEPOSITHOCTEN. bObIIOE 3HAUEHHE UMEIOT PAKTUYECKUE 3a/1aHMs], B YACTHOCTHU
OMBITHI C KJIIACCUYECKUMH BEPOSITHOCTHBIMU MOJEIISIMH.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBaonogo0us CiIydailHOro coObITHS.
[Ipu n3yyeHuu yueOHOro Kypca 00yyaromuecs: 3HaKOMSITCS ¢ MPOCTEUIIUMH METOIaMU
BBIYKMCIICHUSI BEPOATHOCTEM B CIy4YallHBIX OSKCIIEPUMEHTAX C PaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU HMCXOJAMHU, BEPOSITHOCTHBIMM 3aKOHAMH, MO3BOJSIOIIMMHU CTaBUTHh U
pemarb Oosee cioxHbIEe 3a7aud. B yueOHBIH Kypc BXOAST HauyajbHbIE MPEICTaBICHUS
O CIIy4YalHBIX BETMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYarolIuxcs
C MHOYKECTBAMU M OCHOBHBIMHU OIIEpallMsIMM HaJl MHOYKECTBAMHU, pacCMaTPUBAIOTCS
npUMepbl MpUMeHeHHs Tpad)oB U DJIEMEHTOB TEOPUU MHOXKECTB JJIsl PEILICHUs 3a/ay, a
TaK)Ke UCIOJIb30BaHUS B APYTUX MATEMAaTUUYECKUX KypcaxX U yUeOHBIX IPEeIMETax.

B 7-9 xnaccax uzy4aetcst yueOHbI Kypc « BeposiTHOCTB M CTaTUCTHKA», B KOTOPBIN
BXomAT pasnensl: «lIpeactaBneHrne JaHHBIX W ONUCATENbHAsE  CTATUCTHUKAY,
«BeposTHOCTE», «OneMeHThl KOMOWHATOpHUKW», «BBeneHue B Teoputo rpadoBy,
«MHuoxectBa» U «Jlorukay.

OO0miee 4yuCIO YacoB, PEKOMEHIOBAHHBIX JJIi M3Yy4eHHS Y4eOHOro Kypca
«BepositTHOCTh M cTaTHcTHKa», — 102 yvaca: B 7 kimacce — 34 vaca (1 vac B Hemenro),
B 8 kiacce — 34 yaca (1 gac B Hegemo), B 9 kiacce — 34 yaca (1 yac B Hezemio).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBienne NaHHBIX B BUIE TaOJIHII, TUAarpaMM. 3aM0JIHEHUE TaOIUIl, YTCHUE U
MOCTPOCHUE CTOJIOMKOBBIX (CTONOUYATHIX) M KPYTOBBIX AuarpamMm. UteHune rpadukoB
peanbHBIX TpolleccoB. M3Brmeuenue wuHPOpMAMKM W3 JOMarpaMM U TaOJuIl,
WCIIOJIb30BaHUE U MHTEPIIPETALIHS JaHHBIX.

OnucatenpHas CTAaTUCTUKA: CpelHee apu(pMETHUYeCKoe, MeauaHa, pa3Max,
HanOOJIbIIICE M HAWMEHbBIIIEe 3HAYCHHSI, KBAPTHIIHM, CPEAHEE TapMOHHYECKOE, CpPEeIHee
rapMOHUYECKOE YUCIOBBIX JAHHBIX.

[Iprmeps! cirydyaliHOM U3MEHYMBOCTH IIPU U3MEPEHUAX, B MACCOBOM ITPOU3BOACTBE,
TEHACHITNH U CTyJailHbIe KoJeOaHus, TPYNITUPOBKA JaHHBIX, MPECTABICHUE CIIyIaifHON
M3MEHYMBOCTH C T[OMONIBIO JuarpamMM, YacTOThl 3HA4Y€HUM, CTATHCTUYECKAas
YCTOMYUBOCT.

I'pad, Bepunna, pedpo. Crenenp BepunHbl. Yucno pédbep U cymmapHasi CTETIEHb
BepuinH. [lonsitue o cBa3ubix rpadax. Ilytu B rpadax. Lenu u nukisl. O0xoxa rpada
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(ditnepoB myTh). IloHsiTue 00 opueHTHpOBaHHOM Tpade. Perienue 3amad ¢ MOMOIIBIO
rpados.

VYTBepkaeHuss u  BbicKazbiBaHWsA. OTpullaHUE  YTBEPXKACHUS, YCIOBHBIC
yTBEPKACHUS, OOpaTHBIC U PABHOCUJIbHBIE YTBEPKACHUS, HEOOXOIUMBIE U IOCTATOYHBIC
yCIIOBUSA, CBOMCTBA U NpHU3HAKU. [IpOTHMBONONIOXKHBIE YTBEPKACHHS, OKA3aTEIbCTBA
OT MPOTUBHOTO.

Cry4aitHbIil SKCTIEpUMEHT (OTBIT) U cllydaiiHOe coObITHE. BeposTHOCTH M yacToTa
CIIy4aiHOTO COOBITHSA. POJb MalOBEpOSATHBIX W MPAKTUYECKH JOCTOBEPHBIX COOBITHI
B IIPUPOJIE U B OOIIIECTBE.

8 KVIACC

MHOXECTBO M MOJAMHOXKECTBO. IIpuMepbl MHOXKECTB B OKpPYXKAIOIIEM MHpE.
[lepeceuenue u oObeAMHEHHE MHOXKECTB. Jnarpammbl Diinepa. UncaoBble MHOXKECTBA.
[Ipumepsl MHOXKECTB U3 KypcoB ainreOpbl W reoMmerpuu. [lepeuncienue 37eMEHTOB
MHOKECTB C MOMOIIbI0 OPTaHU30BAaHHOTO Mepedopa U mpaBuia ymMHOXeHus. Dopmyna
BKJTIOUCHUSI-UCKITFOUEHUS.

OnemeHTapHble coObITHS.  BepostHocTH — ciiydailHbIX — COOBITHI.  OTMBITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. Clly4aifHbIN BBHIOOD.

N3mepenue paccenBaHus 4YHUCIOBOrO MaccuBa. Jlucmepcuss W cTaHAApTHOE
OTKJIOHEHHE YHUCJIOBOr0 Habopa. CBOICTBA NUCIEPCUU U CTAaHAAPTHOTO OTKJIOHEHHS.
JlnarpamMMbl pacceMBaHus ABYX HA0JII01aeMbIX BeJIM4MH. JIMHEHast CBsI3b HA TUarpaMme
paccenBaHusI.

Hepeso. JlepeBo ciayuaiiHoro skcnepumenTa. CBOWCTBA 1I€PEBbEB: €IUHCTBEHHOCTD
MyTH, CBA3b MEXKAY YHCIOM BepIIMH U 4yucioM peodep. [lonstue o mimockux rpadax.
Penrenue 3a1a4u ¢ MOMOIIBIO IEPEBHEB.

Jlornueckue coro3pl «M» u «MJIN». CBA3b MEXAy JOTUYECKHMMHU COIO3aMHU U
oTepalusMH HaJl MHOKeCcTBaMu. crionb30BaHme IOTHUECKUX COI030B B anreope.

Cnyyaiinbie COOBITHS KaK MHO’KECTBa AIIEMEHTAPHBIX COOBITHI.
[IpotuBomnonoxueie coObiTus. Omepanuu Hax coObITHsIMU. DopMmyna CIOXKEHUS
BEPOATHOCTEMN.

[IpaBuino yMHOXEHHUS BEPOSITHOCTEH. YCIIOBHAas BEPOSTHOCTh. llpencramieHue
CJIy4aifHOTO SKCTIEpUMEHTa B BHJIE JiepeBa. HezaBucumbie COOBITHS.

9 KJIACC

KomOunatopuoe mnpaBwino yMmHOxkeHus. IlepectaHoBku u Qakropuan. Ywucio
coyetaHui u TpeyronbHUK Ilackans. CBoiicTBa umcen couderanuii. bunom HproToHa.
Petienue 3a1a4 ¢ MCMOIB30BAHUEM KOMOMHATOPUKHU.

['eomeTrpuueckass BeposiTHOCTh.  CiyyallHbIH — BBIOOP TOYKHM U3  (UTypsl
Ha IUIOCKOCTH, U3 OTPE3Ka, U3 JyTH OKPYKHOCTH.
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Hcneitanns. Yenex n Heyaada. Cepust ucnblTaHud 10 nepBoro ycnexa. Cepus
ucneiTannii  bepuymnu. BeposiTHocTH coObITUHE B cepuM HUCHbITaHUM bepHyniu.
Cry4aliHblil BBIOOp M3 KOHEYHOI'O MHOXECTBA.

CnyvailHass BeJIMYMHA W pacmpenesieHue BeposTHocTel. [Ipumepsl ciydaliHBIX
BEJIMYMH. BaxkHble pacrpenesieHuss — YMCiIo IOIBITOK B CEPUU UCIBITAHUU 10 IIEPBOTO
ycrexa W YHCIO YCHEXOB B CEpUU HCHbITaHUNH bepHymnu (reomeTpuyeckoe u
OMHOMUATILHOE PACTIPEICIICHHS).

Marematnueckoe OXUIOAHWE CIy4YalHOW BeJWYMHBL. DU3NYECKUM  CMBICI
MaTeMaTU4eCKOro oxxuaanus. [IpumMepsl UCIoOIb30BaHUI MATEMATUYECKOTO OKUIAHMUS.
Hucniepcuss W CTaHAAPTHOE  OTKJIIOHEHME  Cily4daHOW BenuuuHbl. (CBOMCTBa
MaTeMaTUYECKOI0 OKUIAHUS U JUCIEpCUHU. MaTemaThuecKkoe OXUJIaHUE U JTUCIIEPCUs
U3YUYCHHBIX PACIPEICICHUN.

HepaBenctBo UYeObimeBa. 3akoH OosbIIMX yuced. MaTreMaTHdecKue OCHOBAHUS
U3MepeHus BeposiTHOCTe!. Posib M 3HaueHne 3aKoHa OOJBIINX YHCEI B HAYKe, B IPUPOJIE
1 OOIIECTBE, B TOM YHUCJIE B COIMOJIOTMUECKUX 00CIIeIOBAHUSAX U B U3MEPEHUSX.

NPEAMETHBIE PE3YJIBTATBI

K konIity o0ydyenus: B 7 kjiacce 00y4aroniuics moJy4duT CIEayIOIie MpeAMEeTHbIE
PE3YNIbTATHI:

Yurarh uHOpManuUio, TNpeNCTaBIEHHYO B TabmuIax, Ha JuarpaMmax,
NPEJICTABISATh JaHHBIE B BUJIE TA0JINII, CTPOUTH CTOJIOMKOBBIE (CTOIOYATHIE) U KPYTOBBIE
JUarpamMMbl 110 MaCCMBaM 3HA4YECHUI.

OnucelBaTh U UHTEPIPETUPOBATH PEAJIBHBIE YHCIIOBBIE IAHHBIC, IMPEACTAaBICHHBIE
B TAOJIHIIaX, HA AUArpaMmax, rpadukax.

Hcnonp30BaTh 1Sl ONMCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTHKU: CPEIHEE
apuMeTHIecKoe, MeInaHa, HauOoJbIIee ¥ HAMMEHbIIIee 3HaUEHUsI, pa3Max, KBapTHIIU.

NMeth mpencraBieHHE O JIOTMUYECKUX YTBEPHKACHUSX M BBICKA3bIBAHUSAX, YMETh
CTPOUTH OTpHIAHUS, (OPMYIUPOBATh YCIOBHBIC YTBEPXKICHUS MPU PEIICHUU 3ajad,
B TOM YHCJIE U3 JIPYTUX YYEOHBIX KYpPCOB, UMETh MPEACTABICHUE O TEOPEMaX-CBOMCTBAX
U TeopeMax-TMIPU3HAKaX, O HEOOXOJUMBIX M JIOCTATOYHBIX YCIOBUSAX, O METOJE
JI0Ka3aTeIbCTBA OT MIPOTUBHOTIO.

NmeTp mpencraBieHne O CIIydallHOM M3MEHYMBOCTH Ha NpPUMEpPax pPe3yJbTaTOB
U3MEpPCHU, I1IeH, (U3MYECKUX BEIWYUH, AHTPONMOMETPUUYECKUX JaHHBIX, HMETh
MPEICTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

Hcnonp30BaTh 7151 ONKMCAHUSI JAHHBIX YaCTOTHI 3HAYEHUM, TPYIIUPOBATH JaHHEIE,
CTPOUTH TUCTOTPAMMBbI TPYIITUPOBAHHBIX JAHHBIX.

Ncnonw3oBaTh Tpadsl s pelieHUs] 3a7ad, UMETh MPEJCTABICHHE O TePMHUHAX
Teopuu rpadoB: BepuinHa, pedpo, Lenb, UK, NyTh B rpade, UMETh NPEICTABICHUE
00 06xoje rpada u 00 OpUEHTUPOBAHHBIX Tpadax.

85



®denepanbHas padbouas nporpamma | Maremartuka. 7—9 kimaccel (yriryOJEHHBIM yPOBEHB)

K koHy o0ydueHus B 8 kiacce 00y4aronuiicss MOJYYUT CIAEAYIOIINE PEIMETHbBIE
pE3yJIbTATHL:

OnepupoBaTh NMOHATUSAMH MHOKECTBA, ITIOJMHOXECTBA, BBINOJIHATH OIEPALUU
HaJl MHOXXECTBaMU: OOBEIUHEHUE, IMEPECEUCHHE, MEPEUUCATh 3JIEMEHThl MHOXKECTB
C HCIIOJIb30BAaHUEM OPraHW30BaHHOrO rmepedopa U KOMOMHATOPHOTO MpaBUia
YMHOKEHMUS.

HaxonuTe BEpOSTHOCTH CHNy4alHBIX COOBITHMM B CIy4ailHBIX OMbITaX, 3Has
BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITUH, B TOM YHUCJIE B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU, UMETh MOHATHE O CIy4yallHOM BhIOODE.

OnucelBaTh JaHHBIE C TOMOIIBK) CPEAHUX 3HAYEHUM M MEP pPacCEUMBAaHMS
(nucmiepcuss W CTaHAApPTHOE OTKIOHEHHUE). YMETh CTPOUTh U HMHTEPIPETUPOBATH
JuarpaMMbl paccerBaHUsl, UMETh IMPEJICTABIEHUE O CBSI3U MEXIY HAOII0JaeMbIMU
BEJIMYMHAMH.

HNmetps mpeacTaBieHue o JAepeBe, O BepIIMHAX U pEOpax aepeBa, UCHOIb30BAHUU
JIEPEBbEB MPU PEIICHWH 337a4 B TEOPUM BEPOATHOCTEH, B JIPYTUX YUYEOHBIX
MaTEMaTUYECKUX Kypcax M 3a7ad U3 APYrux yueOHBIX IPEIMETOB.

OnepupoBaTh TMOHITHEM COOBITHUS KaK MHOXECTBA DJIEMEHTApPHBIX COOBITHI
CJIy4aiHOT'O OTIBITA, BBHIIIOJIHSTH OTIEPALIMK HAJ] COOBITUSIMU, UCTIONB30BATH TPHU PEIICHUH
3aja4 JuarpamMmbl Oiliepa, YUCIOBYIO MpPsIMYIO, MPUMEHATh (HOPMYIy CIIOKEHUS
BEPOSITHOCTEMN.

Ilonp30BaTbCAd MPABUIOM YMHOXKEHHUSA BEPOSITHOCTEH, HCIIOIB30BaTh  JEPEBO
JUISL TIPEJICTABIIEHUS CIIy4allHOrO OIbITa IPH peuieHuH 3anad. OnepupoBaTh MOHATHEM
HE3aBUCUMOCTH COOBITHH.

K konity ooydyenus: B 9 kjacce 00yJaroniuiicss moay4yuT CIeAYyIOIMHUe TPeIMETHbIE
pe3yJIbTaThI:

[Tonb3oBaThC KOMOWMHATOPHBIM MPABHJIOM YMHOXEHUS, HAXOAUTh YHCIIO
NEPECTAaHOBOK, YUCJIO COUYETAHMI, OJIB30BAThCS TpeyroibHUKOM [lackans npu penieHun
3a/1a4y, B TOM YHUCJI€ Ha BHIYUCICHUE BEPOSTHOCTEH COOBITHIA.

Hcnonp30BaTh MOHATHE T€OMETPUYECKON BEPOSITHOCTH, HAXOIHWTH BEPOSITHOCTH
COOBITHI B OMBITaX, CBS3aHHBIX CO CIYYailHBIM BBIOOPOM TOYEK W3 TJIOCKOW (UTYPHI,
OTpE3Ka, JJIMHBI OKPY’KHOCTH.

HaxomuTh BEpOSTHOCTH COOBITUH B OMNBITaX, CBS3aHHBIX C HUCHBITAHUSIMU
110 TOCTHKEHHUSI TIEPBOTrO yCIIeXa, B CEPUAX UCIBITAaHUN bepHyu.

NmeTp mnpencraBieHue O CIy4alHBIX BEJIWYMHAX W ONO3HABATH CIy4YalHbIE
BEJIMYMHBI B ABJICHUSIX OKPYXKAIOLIETO MUPA, ONEPUPOBATH MOHITHUEM «PACTIPEACICHUE
BEPOATHOCTEW». YMETh CTPOUTH PACIPENEIICHUS BEPOSITHOCTEW 3HAUYCHUM CIIyYalHBIX
BEJINYMH B U3YUYEHHBIX OITBITAX.

Haxomute wmareMaTuyeckoe OXUIAHUE W AUCHEPCUIO CIIYYAHOW BEJIMYUHBI
10 pacupeAeICHUIO, IPUMEHSATh YACIOBBIE XAPAKTEPUCTUKHU U3YUYEHHBIX PACIPENCICHUN
MIpY PELICHUU 3a7a4.
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NmeTp mpencTaBiIeHUE O 3aKOHE CIIy4allHBIX 4YHCENT KaKk O TIPOSBICHUU
3aKOHOMEPHOCTH B  CIyYalHOH W3MEHUYMBOCTH, TOHMMAaTh MaTEMaTHUYECKOE
000CHOBaHHWE OJIM30CTH YacCTOTHI M BEPOSTHOCTH COOBITHS. VMeTh mpenacTaBicHUE
0 POJIH 3aKOHA OOJIBIINX YKCEI B IPUPOJIE U OOIIECTBE.
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7 KIIACC
HasBanue pazgena KonunuectBo XapakTepuCcTHKa JeATeIbHOCTU
OCHOBHOE COIEp/KAHNE
(Temsl) Kypca 4acoB oOy4Jaromuxcs
[IpencraBnenue qaHHBIX 4 [IpencraBnenue 1aHHBIX B BUE OcBauBaTh CIIOCOOBI MPEICTABICHUS
Ta0IUI, JUATPAMM. CTATUCTUYECKHUX JTAHHBIX U YHCIIOBBIX
3anonHeHue TaOJIMIL, YTEHUE U MAaCCHBOB C IIOMOIILIO TA0JIHUI] U
MOCTPOCHHUE CTOJTIOUKOBBIX JarpamMM ¢ UCTOJIb30BaHUEM
(cTonOYaThIX) M KPYTOBBIX aKTyaJbHBIX M BaXHBIX JIAHHBIX
IarpamMm. (memorpaduyueckue JaHHbIE,
Urenue rpadmkoB peanbHbIX MIPOU3BOJICTBO MPOAYKIIUH,
npoueccoB. M3BieueHue 0OIIIeCTBEHHBIC ¥ TIPUPOIHBIC SIBJICHHS).
uH(bOpMAaIIMK U3 AUarpaMM U N3yuyath MeTOIbI pabOTHI C TAOTUYHBIMU
Ta0JINII, UCTIOIH30BAHUE U U TpaUIECKUMU TIPEACTaBICHUSIMHU
UHTEpIpeTalus TaHHbIX. JAHHBIX C TIOMOIIBIO ITU(POBBIX
[Ipaktruueckas pabora pPECYpPCOB B XOJI€ MPAKTHUYECKUX padboT
OmnucarenbHasi CTaAaTUCTUKA 8 OnucarenbHasi CTaTUCTUKA: OcBauBaTh MOHATHS: YACIOBOM MAacCUB

cpenaHee apuMETHIECKOE,
MeaHraHa, pa3Max, HauboJblliee U
HaMMECHbIIICE 3HAUYCHHS, KBAPTHIIH,
CpeaHee TApMOHHYECKOE, CPETHEES

TapMOHHNYCCKOC YHCJIIOBBIX JaHHBIX.

[IpakTuueckas padora

(Habop), Mepa 1IeHTpa, B TOM YHUCIIC
cpeaHee apudMEeTHICCKOE, MEIMaHa,
JacTOTa 3HAYCHHUS

OnurchIBaTh CTATUCTUYCCKUEC JTAHHBIC

C TIOMOTIBIO CPETHETO aPUPMETHIECKOTO
1 MeIHuaHbl. Pemarts 3amayn.
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N3yyaTh CBOWCTBA CPEAHUX, B TOM YHCIIE
C TIOMOIBIO ITU(POBBIX PECYPCOB, B XOC
MPAKTUYECKUX padoT.

OcBauBaTh MOHATUSA: HAUOOJIBIIICE U
HaMMEHBIIIEE 3HAUCHUS YHCIIOBOIO
MacCHBa, pa3Max, KBapTuiib. PemaTh
3a/1auu Ha BBIOOP crioco0a OnucaHus
MacCCHBOB B COOTBETCTBUU C TIPUPOIOH
JIAHHBIX U LEJIIMU UCCIIEOBAHMUS, B TOM
YHCIIC B XOJI€ TPAKTUICCKOW pabOThI

CnyqaﬁHa;I HN3MCHYNBOCTD

[Ipumepsl ciydyaniHOU
VU3MEHYMBOCTHU IPU U3MEPEHUSIX,

B MAacCOBOM MPOU3BOJCTBE;
TEHJCHILIUH U CIIy4allHbIE
KoJieO0aHUs; TPYIITUPOBKA IAHHBIX,
MPEJICTABICHUE CIyYaluHON
U3MEHYMBOCTH C TOMOIIIBIO
JarpamMM; 4acTOThl 3HAYEHU;
CTaTUCTUYECKAsl YCTOMYUBOCTD.
[MpakTuyeckas pabora

OnuchIBaTh TaHHBIE C TOMOIIBIO
IPYNIIAPOBKH, CTPOUTH TUCTOTPAMMBI,
BBIJIBUTaTh MMPOCTEHIINE TUTIOTESHI.
OcBauBatb rpaduueckue mpeacTaBICHUS
Pa3HBIX BUJIOB CIyYalHON
M3MEHYUBOCTHU, B TOM YHUCJIE C TOMOIIIBIO
M (POBBIX PECYPCOB, B XOJI€
MPaKTUYECKON pabOThI

Beenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo. CTeneHb
BepimmHbL. Yncio pédep u
CyMMapHas CTETICHb BEPIIIVH.
[TonsiTue o cBA3HBIX rpadax.
[Tytu B rpadax.

OcBauBath MOHATHA: Tpad), BEPIIUHBI U
pEbpa rpada, crenens, myTh B rpade,
IIENHU ¥ IIUKJIBL, TyTh B Tpade, MI0CKui
rpad, cBsI3HBIN rpad), OpUEeHTUPOBAHHBIIM

rpad.
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Henu u nuxiasl. O0xon rpada
(SWIIEPOB MYTH).

[TonsiTue 00 OpUEHTUPOBAHHOM
rpade. Pemienue 3a1a4 ¢ moMoIbLo

rpados

Pemrate 3amaun Ha MOMCK CYMMBI
CTeNeHell BeplnH rpada, Ha MOUCK
o0xoja rpada, Ha IOUCK myTel B rpadax.
Hcnons3oBaTh Tpadbl PH pelIeHAN
3aJ1a4y U3 ajare0pbl, FTeOMETPUH, TEOPUU
BEPOSTHOCTEH, APYTUX MPEIMETOB

Jloruka

VYTBEpKIECHUS U BbICKAa3bIBAHHUS.
OTpunanue yTBepKJICHHUS,
YCIIOBHBIE YTBEPKICHHUSI, 0OpaTHbIE
Y PaBHOCUJIbHBIE YTBEPKIACHUS;
HEOO0XOAMMBIE U IOCTATOYHBIE
yCJIOBHS, CBOMCTBA U IIPU3HAKHU.
IIpOTHBOIIOIOKHBIE YTBEPKICHMUS,
JI0Ka3aTeIbCTBA OT IIPOTUBHOTO

N3yuaTh BUIBI YTBEPKACHUN U
BBICKa3bIBaHUM.

OcBauBaTh c110COObI TOCTPOCHHUS
YCJIIOBHBIX YTBEPKICHUH, 10Ka3aTEIbHbBIX
paccyxJ1eHul, opMyIUPOBKH TEOPEM,
BBIPAXKAIOIUX CBOMCTBA U IIPU3HAKU,
METO/bl MATEMATUYECKUX JOKA3ATEIIbCTB

BepositHOCTh M yacToTa
CITy4alHOTO COOBITHS

City4aiiHblil 5KCIIEPUMEHT (OIBIT)
U CIy4yailHOE COOBITHE.
BepositTHOCTB M yacToTa
CIIy4aHOTO COOBITHS.

Ponp MmanoBeposTHBIX U
MPaKTUYECKHU T0CTOBEPHBIX
COOBITHH B MPUPOJIC K B OOIIECTBE.
[TpakTuyeckas pabora

OcBauBaTh MOHATHS: CIYYANHBIN OIBIT
U CIIy4aifHOEe COOBITHE, MaJIOBEPOSTHOE
U TIPAKTUYECKHU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HAUUMOCTh MAJIOBEPOSI THBIX
COOBITHH B MPUPOJC U 0OIIECTBE

Ha BOXXHBIX IpUMEpax (aBapuu,
HECUYACTHBIE CITy4au, 3alluTa
NepcoHaNbHOM HH(pOpMaIUK, TIEpeaada
JIAHHBIX ).

N3y4aTp posib KIIACCUYECKUX
BEpPOSITHOCTHBIX MOJiejiel (MOHeTa,
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UrpajgbHasi KOCTb) B TEOPUHU
BEPOSATHOCTEH.

Habmtonath 1 u3y4dath 4acTOTY COOBITHIA
B MIPOCTBIX 3KCIIEPUMEHTAX, B TOM YHUCIIE
C IOMOUIbIO HU(POBBIX PECYPCOB

[ToBTOpEeHue, 06001IEHNE, 5 [IpencraBneHne 1aHHbBIX. [10oBTOPATH M3y4YEHHOE U BBICTPAUBATh
CUCTEMATHU3aLINsl 3HAHUI OnucarenbHas CTATUCTHKA. CUCTEMY 3HAHHIA.
BepostHOCTH CityyaliHOTO Pewrate 3a1aun Ha peICTaBICHUE U
COOBITHS. ONMCAaHUE JAHHBIX C TOMOIIBIO
MHoO»XecTBa U TOAMHOKECTBA. M3YUYECHHBIX XapaKTEPUCTHK,
DneMeHThl Teopun rpadoB npecTaBieHrne nHopMauu

C MOMOIIIbIO TpadoB.

OO6cyxaaTh MpUMEpHI CIyYalHBIX
COOBITHIA, MAJIOBEPOSITHBIX U MPAKTHYECKH
JIOCTOBEPHBIX CIYYaWHBIX COOBITHH, UX
pOJIM B PUPOJIE U KU3HU YEIOBEKA

OBILEE KOJIMYECTBO 34
YACOB I1O ITPOTPAMME
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8 KVIACC
Ha3zBanue pa3nena KonmuecTtBo XapakTepuCTHKA IEATEIHHOCTH
OCHOBHOE COIEpKAHNE
(Temnl) Kypca 4acoB oOy4Jaromuxcs
[ToBTOpeHme Kypca 7 Kiacca 3 [IpencraBnenne JaHHBIX B BUJE [ToBTOPATH M3YyYEHHOE U BHICTPAUBATh
TaOJUI] ¥ TUarpaMM. CHCTEMY 3HAHUH.
OnwucarenpHasi CTATUCTHKA. Pemrate 3amaun Ha TpeICTaBICHUE H
CnyyaitHasi ©3MEHYHBOCTb. OIMCAHUE TaHHBIX C TIOMOIIBIO
Crnyuaiiabie COOBITHSI. U3YYCHHBIX XapaKTCPUCTHK.
BeposiTHOCTH M 9acTOTHI. Pemrate 3aaun Ha mpeicTaBICHNUE
DJIEMEHTHI TEOPUU MHOKECTB. IPYIITUPOBAHHBIX JAHHBIX M OITUCAHUE
DJeMeHTHI Teopuu TpadoB CITy4aiiHOW M3MEHYHUBOCTH.
Pemrate 3amaun Ha onpeeNieHue YaCTOThI
CITy4alHBIX COOBITUH, 00CYXKIEeHNE
IIPUMEPOB CIyYaiHBIX COOBITHH, 3a1a4u
Ha OMMCAHNE MHOXKECTB U MPE/ICTABICHHE
nHpopManmu B Buje rpadoB
MHuosxecTBa 4 MHO0X€eCTBO U TIOJIMHOKECTBO. OcBauBaTh MOHSATHS: MHOXECTBO,

[IpuMepsl MHOXKECTB

B OKPY’KaloIIeM MUPE.
[lepeceuenue n oObeTMHEHNE
MHOKeCTB. [luarpammel Ditiiepa.
Hucnosbeie MHOXeCTBA. [Ipumepsl
MHOKECTB U3 aJIreOphl U
rEOMETPUH.

MTOJIMHOKECTBO, BKIIFOUCHUE,
nepecevyeHre 1 00beJMHEHNE MHOYKECTB,
YHCJIOBBIC MHOYKECTBA, YHCIIOBBIC
MIPOMEKYTKHU.

Pemate 3a1aun ¢ moMonisro Gopmyin
BKJTIOUCHUS-UCKITIOUCHHS
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[Iepeuuncienne 31EMEHTOB
MHOKECTB C IIOMOIIIbIO
OpraHM30BaHHOTIO Nepedopa u
npaswia yMHOxeHus. opmyiia
BKJIIOUEHUS-UCKITIOYEHUS

BepositHOCTS city4aliHOTO
COOBITHS

DneMEeHTapHbIE COOBITHS.

BepositHocTH ciyyallHBIX COOBITHIA.

OnBITHI ¢ PABHOBO3MOXKHBIMHU
AJIEeMEHTAPHBIMU COOBITHSIMHU.
Crny4alinblil BEIOOD.
[Ipaktrueckas pabora

OcBauBaTh MOHSITHUA: JJIEMEHTAPHOE
coObITHE, CITydyaiiHOE COOBITHE KaK
COBOKYITHOCTb OJIarONPHUSATCTBYOIINX
AIIEMEHTAPHBIX COOBITUH,
PABHOBO3MOKHBIE AJIEMEHTapHBIE
COOBITHS.

Pemrate 3a7aun Ha BEIYUCIICHUE
BEPOSITHOCTEN COOBITHI 110
BEPOSITHOCTSM 3JIEMEHTAPHBIX COOBITUI
CJIy4alHOTO OIBITA.

Pemiate 3a/1aun Ha BBIYHUCIIEHUE
BEPOSATHOCTEH COOBITHI B OTIBITAX

C PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUAMH, B TOM YHCJIE C TOMOUIBIO
KOMIIBIOTEPA.

[IpoBOANTH U U3yYaTh OMBITHI

C PAaBHOBO3MOHBIMH 3JIEMEHTAPHBIMU
COOBITUAMH, B TOM YHCJIE

C UCITOJIb30BAaHUEM MOHET, UTPAJIBHBIX
KOCTEU U JPYTUX MOJIEJIEH B XOJI€
MPaKTUYECKON pabOThI
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OmnucarenpHast CTAaTUCTHUKA.
PaccenBanme naHHBIX

HN3mepenue paccenBanus
YUCIIOBOIO MaccuBa. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHHE
yuciaoBoro Habopa. CBoicTBa
JUCIIEPCUN U CTAHIAPTHOTO
OTKJIOHEHHUSI.

JlnarpamMBbl pacCEMBaHMS ABYX
HaOJro1aeMbIX BenuuH. JInneiinas
CBS3b HA IUarpaMMe€ pacCEUBaHUS.
[Ipaktuueckas pabora

OcBauBath NMOHATHUA: AUCTIEPCUS U
CTaHJApPTHOE OTKJIOHEHHE, UCTIOIb30BaTh
ATH XapaKTEPUCTUKHU JIJIs1 OTIUCAHMS
pacceuBaHus JaHHBIX.

BbiaBuraTth runoTe3bl 00 OTCYTCTBUU HIIN
HaJIMYUU CBSI3U IO UarpaMmam
pacceuBaHusl.

Crtpoutb quarpaMMbl paccerBaHUs

M0 UMEIOIIUMCS JaHHBIM, B TOM YHUCJIE

C TIOMOIIBIO TU(POBBIX PECYPCOB

Brenenue B Teoputo rpadon

Hepeso. [lepeBo ciryyaliHOTO
skcriepuMenTa. CBoiicTBa
JIEPEBBEB: €IUHCTBEHHOCTh MyTH,
CBSI3b MEXKJy YHCIIOM BEPIIHH U
guciom péoep. [lorsTHE O MITOCKUX
rpadax. Pemenue 3agau

C TIOMOIIIBIO IEPEBHEB

OcBauBaTh MOHATHS: JEPEBO KaK Tpad
0e3 1MKIIa, BUCAYAs BEpIIMHA (JIUCT),
BETBb JIEPEBA, MMYTh B JIEPEBE, TUAMETP
nepeBa.

N3yuats cBOMCTBA epeBa:
CYIIECTBOBAHME BUCSYEH BEPIINHBI,
€MHCTBEHHOCTD MyTH MEX]Y IBYMS
BEPIIMHAMHU, CBSI3b MEXK]Ly YUCIOM
BEPILHUH U YUCTIOM pEDeEp.

Pewrate 3agaun Ha NOUCK U
MEPEUYUCIICHUE MyTEN B JIEPEBE,
OInpeJieNIeHUE YMCiia BEPUIMH Wi pEdep
B JIepeBE, CBOMCTBA TIOCKUX rpados

Jlornka

Jlornueckue coro3wl «U» n «JIN».
CBs13b MEX Yy JIOTHYECKUMU

N3y4aTh METONBI U CTPYKTYPY
MAaTEMaTHUYECKUX YTBEPKIACHUM,
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COI03aMU U OTepaIUsIMU
HaJI MHOJKCCTBaMH.
HMcnonp3oBaHMe JOrHYECKUX
COI030B B ajiredpe

COJEPIKALIUX JIOTUYECKUE COIO3BI.
OcBauBaTh UCIIOIB30BAHUE JIOTUYECKHUX
COI030B IIPU MOCTPOCHUU CUCTEM U
COBOKYITHOCTEH YpPAaBHECHUH U
HEPABEHCTBO OT IPOTUBHOIO

Onepaiuu HaJ cy4ailHBIMU
cobbiTusaAME. CriokeHue
BEPOSITHOCTEN

CrnyyaitHbie COOBITHS KaK
MHOECTBA JIEMEHTAPHBIX
COOBITHIA.

[TpoTHBOMOIOKHBIE COOBITHS.
Onepanuu HaJ COOBITUSMH.
dopMyJia CIOKEHUS] BEPOSITHOCTEN

OcBauBaTh MOHATHS: B3AUMHO
MIPOTHUBOIIOJIOKHBIC COOBITHS, OTIEPAITHH
HaJ COOBITUSIMH, OOBEIUHEHUE U
nepeceueHrue COOBITUH, COBMECTHBIC U
HECOBMECTHBIE COOBITHS.

N3y4yath T€OpEMBI O BEPOSITHOCTH
00BbeMHEHNUS IBYX COOBITUM ((hOPMYJIBI
CJIO’KEHHUSI BEPOSITHOCTEM ).

PemraTe 3a1aun, B TOM 4HCIIE TEKCTOBEIE,
Ha BBIYUCIICHUE BEPOSTHOCTEH
00BETMHEHUS U TIepECeUEHUs COOBITUI
C TIOMOIIIBIO YUCIIOBOU MPSAMOH,
auarpamm Jitnepa

YciioBHasE BEPOSITHOCTb,
YMHOKEHHUE BEPOSATHOCTEM,
HE3aBUCUMBIC COOBITHS

[IpaBuino yMHOXEHHUS
BEPOSITHOCTEM. Y CJIOBHAS
BEPOSATHOCTD.
[IpencraBieHue CiydaiHOTO
DKCIIEPUMEHTA B BUJIE JIEPEBA.
HezaBucumbie coObITHS

OcBauBaTh MOHSITHUS: TTPABUIIO
YMHOKEHHST BEPOATHOCTEM, YCIOBHAS
BEPOATHOCTh, HE3aBUCHUMBIEC COOBITHS,
JIEPEBO CIIyYalHOTO OIBITA.

Pematek 3agaun Ha onpeniesieHue U
CBOWCTBA HE3aBUCHUMBIX COOBITHIA.
Pemate 3a1aum Ha MOMCK BEPOSITHOCTEN
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C UCIIOJIb30BAHUCM JI€PCBaA CJ'Iy‘—I&fIHOFO

OTIbITA
[ToBTOpEHuUE, 06001IEHNE, 5 PaccenBanue TaHHBIX B YMCIIOBBIX [ToBTOpATH N3yYEHHOE U BBICTPAUBATh
cCUCTeMaTH3allus 3HAaHUH maccuBax. Onepainuu CHCTEMY 3HAHHIA.
Ha/I MHOXKECTBAMHU U COOBITHUSIMHU. Pemrate 3amaun Ha TpeICTaBICHUE H
BeposaTHocTh cirydaitHOTO OIMCAHUE TaHHBIX C TIOMOIIBIO
coObIThs. COKEHNE U YMHOKEHHE | M3YYCHHBIX XapaKTePUCTHK.
BEPOSITHOCTEH. Pemrate 3amaun ¢ npuMeHeHueM rpados.
JlepeBbs U TIOCKHUE Tpadbl Pemrate 3amaun Ha HaX0XKICHUE

BEPOSITHOCTH CAYy4alHOTO COOBITHS
10 BEPOSITHOCTSIM DJIEMEHTapHBIX
COOBITHIA.

Pemrate 3amaun Ha HaX0XKICHUE
BEPOSTHOCTEH OOBETMHEHUS U
TIepeceyYCHHsI COOBITHIA, B TOM YHCIIC
HE3aBUCUMBIX, C HCITOJIb30BaHUEM
rpauyYeCcKuX MpeACTaBICHUM

OBILEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME

96




denepanpHas pabouas nporpamma | Maremaruka. 7—9 kimacchl (yriyOiaEHHBIH YpOBEHb)

9 KJIACC
Hazpanwue pazzaena KomnunuecTBo XapakTepuCTHKa JACATEIBHOCTH
OcHOBHOE cojiep>KaHue
(Temnl) Kypca 4acoB oOy4Jaromuxcs
[ToBTOpeHue kypca 8 knacca 3 [IpencrapieHne TaHHBIX. [ToBTOPSATH N3YyYEHHOE U BHICTPAUBATh
OnucarenpHasi CTAaTUCTHKA. CUCTEMY 3HAHHUH.
Onepanuu HajJ COOBITUSIMH. PemraTh 3a1aun Ha IpeCTaBICHUE U
He3aBrcuMOCTE COOBITHI. oInMcaHue JaHHBIX. PemaTe 3a1aun
JlepeBbs U TUIOCKHE Tpad Ha HaXO0JICHHE BEPOSTHOCTECH
O00OBEMHEHUS U TIEPECCUCHHUS COOBITHH,
B TOM YHCJIE HE3aBUCUMBIX
C UCITIOJIb30BaHUEM TI'padUUECKUX
MpeACTaBICHUN U IepeBa CIIy4aitHOTO
OIIBITA
DneMeHThl KOMOMHATOPHKHU 6 KombunaTopHoe npaBuiio OcBauBaTh MOHATHS: KOMOMHATOPHOE

yMHOkeHus. [lepecTaHoBKkH 1
dakTopua.

Hucno coueTaHuii U TPEyroJIbHUK
[Tackans. CBoiicTBa yncen
couyeranuii. buanom HerotoHa.
Pemenue 3a1a4 ¢ nCnonb30BaHUEM
KOMOWHATOPUKH

MIPaBUJIO YMHOKEHHUS, YIIOPSAI0YEHHAs
napa, Tpoiika 00ObEKTOB, IEPECTAHOBKA,
dakTopua 4ncia, CoueTaHue YUCIO
coueTaHui, TpeyronpHuk [lackas.
Pewrate 3a1aumn Ha nepeynciacHue
KOMOUWHAIMH, KOJIMYECTBA AIIEMEHTAPHBIX
COOBITUI, HAXO0XKIEHUE BEPOSTHOCTEN
COOBITUI C TPUMEHEHUEM
KOMOMHATOPUKH, B TOM YUCJIE C
WCIIOJIb30BAHUEM TpeyroyibHUKa llackans.

97




denepanpHas pabovasi mporpamma |

Marematuka. 7-9 kiacchl (yriiyOJEHHBIH YPOBEHB)

Pemrate 3amaun Ha mpUMEHEHUE YnCIa
coueTaHuii B anredpe (CokpaménHoe
yMHOKeHue, 6uHoM HbioToHa)

I'eomerprueckas
BEPOSITHOCTH

I'eomerprueckast BEpOATHOCTD.
Crny4aiiHblil BBIOOp TOUKHU

U3 (pUryphl Ha MIOCKOCTH,

U3 OTpe3Ka, U3 AYTd OKPYKHOCTHU

OcBauBaTh MOHATUE T€OMETPUUECKON
BEPOSITHOCTH.

PemaTh 3a1aun Ha HaXOXKJIEHHE
BEPOSITHOCTEN B OTBITaX, MPEICTaBUMBIX
KaK BBIOOpP TOUEK U3 (PUTYpPHI

Ha TUIOCKOCTH (MHOT'OYTOJIbHUKA, KPYTa),
U3 OTpEe3Ka WIH IYTU OKPY>KHOCTH,

U3 YUCJIIOBOTO IPOMEKYTKA

Ucnertanus bepryium

HcneiTanusa. Ycnex n Heynaua.
Cepust ucnibITaHU 1O MIEPBOTO
ycrnexa.

Cepust ucnbiTanuii bepuysm.
BepostHOCTH COOBITHI B CEpUU
vcneiTanni bepHyiu.
CrnydaiiHblii BBIOOpP U3 KOHEYHOTO
MHOK€ECTBa

OcBauBaTh MOHATHS: UCTIBITAHUE,
AIIEMEHTAPHOE COOBITHE B UCTIHITAHUU
(ycmex u HeyAaya), cepusl UCTIbITAHUH,
HACTYIUICHUE TIEPBOro ycrnexa (Heyaaun),
cepus ucnbpiTanui bepHysu.

Pemate 3a/1ayn Ha HaxXOXXOAECHUE
BEPOSITHOCTEN COOBITHII B CEPUU
WCIIBITAHUH 10 TIEPBOIO yCIIeXa.
Pemate 3amaun Ha HaXOXKIEHUE
BEPOSTHOCTEH COOBITHIA

B CEpUH UCTIIBITAaHUN bepHyiu,

B TOM YHUCJIE C TOMOILbIO TU(PPOBBIX

pecypcoB
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CiyyaiiHasi BeIMYMHA

CiyyaiiHasi BeIMYMHA U
pacnpeesieHue BEpOSITHOCTEN.
[IpuMepsl CiydaiiHbIX BEJIUYUH.
Baxxnble pacnipeeneHus — 4uciio
MOMBITOK B CEPUU UCTIBITAHUN

710 TIEPBOT'O ycIeXa U YUCIIo
YCIEXOB B CEPUU UCTIBITAHUM
bepnyiinu (reomeTpuueckoe u
OMHOMUATBLHOE paCIIpEICTICHUS )

OcBauBaTh NOHATHS: CIIydalHas
BEJIMYKMHA, 3HAYCHUE CIIy4alHOU
BEJINYMHBI, PACTIPEICIICHUE
BEPOSATHOCTEN.

N3yuatrh, B TOM YHCIIE C TOMOUIBIO
U(POBBIX PECYPCOB, U 0OCYkKIATh
IIPUMEPBI TUCKPETHBIX U HEMPEPBIBHBIX
CIIy4ailHBIX BEJIMYMH (B TOM YHUCJIE POCT U
BEC YEJIOBEKA, YNCICHHOCTh HACEIICHUS,
CTOMMOCTB TOBapOB U YCIIYT), CIIy4aitHbIX
BEJINYUH, CBSI3aHHBIX C U3yYECHHBIMU
CIIy4aiiHBIMH OIIBITAMU

Yucnosbie XAPaAKTCPUCTUKN
CﬂyqaﬁHBIX BCINYNH

MaremaTnueckoe OKu1aHHue
CIIy4YallHOM BEJIMYUHBI.
PU3UYECKUN CMBICIT
MaTeMaTU4YECKOTO OKUJAHUS.
[IprmMepsbl UCTIOB30BaHUS
MaTeMaTHYECKOr0 OKUIAHUS.
Jucnepcus u ctaHIapTHOE
OTKJIOHCHUE CIIy4YailiHON BEJINYNHBI.
CBoiicTBa MaTEMaTUYECKOTO
0XXUJAHUS U JUCTIEPCUMU.
MaremMatnueckoe OKHUIaHUE U
JUCTIEPCUS N3YUEHHBIX
pacnpeneneHui

OcBauBaTh MOHATHS: MATEMATUYECKOE
0’KUJIaHUE CIIYYAHOW BEJIUYUHBI,
JUCIIEPCUS U CTAH/IAPTHOE OTKIIOHEHHE
CIIy4alHOM BEJIWYUHBI.

Pemrate 3aga4n Ha BEIYMCIICHUE
MaTeMaTH4YECKOTO OKUIAHUS U
JACTIEPCUN TUCKPETHOU CIIy4YalHOMN
BEJIMYMHBI 110 33 ITaHHOMY
pacIpeesieHUI0, B TOM YUCIE 3a/a4,
CBSI3aHHBIX CO CTPAXOBAHUEM U
JOTEPESMH.

3HAaKOMUTHCSI C MATEMATUYECKUM
0’KMJAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacnpeneneHui, B TOM YUCIe
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pacnpenesieHus CIy4anHOU BEJIMYUHbI
«YHCIIO YCIIEXOB» B CEPUU UCIIBITAHUN
bepnyinu

3aK0H OOJIBIINX YHUCEJT

Hepasencrso UebblieBa. 3akoH
OOIBIINX YHCEI.
MaremMaTuuecKkre OCHOBaHUS
U3MEPEHUST BEPOSTHOCTEH.

Ponb 1 3HaueHMEe 3aKOHA OOJIBIINX
quceN B HayKe, B MPUPOE U
00IIIeECTBE, B TOM YHCJIE

B COIIMOJIOTMYECKUX
00cCIIeIOBaHMSIX U B U3MEPEHUIX

N3yuath 4acTOTy COOBITUS

B IMOBTOPSIOIINXCS CIIYYaMHBIX OIBITAX
KaK CIy4YaulHYIO BEIIMYUHY.
3HAKOMUTLCS 3aKOHOM OOJIBIINX YHUCEI
KaK MaTEMATUYECKUM BBIPAKECHUE
CTaTUCTUYECKON YCTOMYMBOCTH YaCTOT U
CpEIHUX 3HAYECHU M.

Pemate 3amaum Ha u3MepeHue
BEPOSITHOCTEN C TTOMOIIBIO YaCTOT.
OO6Cy)1aTh pOJTh 3aKOHA OOJIBIITUX YHCETT
B 00OCHOBaHMH YaCTOTHOI'O METOJa
W3MEPEHUS BEPOSITHOCTEN, B IPUPO/IE

U B 00II[ECTBE

[ToBTOpEeHue, 000061ICHNE,
cCUCTeMaTHU3alvs 3HaHUI

BepositTHOCTH CiTydailHbIX
COOBITHIA.

DneMeHThl KOMOUHATOPHKH.
Cepus ucnbiTanuii bepnyu.
CrnyyaiiHble BETUYUHBI U
pacnpeneneHus.

UucnoBble XapaKTEPUCTUKU
CIIy4alHbBIX BEJTMYUH. 3aKOH
OOJIBLINX YHCel

[1oBTOPATH M3yUYEHHOE U BBICTPAUBATh
CUCTEMY 3HAHUM.

PewmaTe 3a1aun Ha HAXOXKIEHUE
BEPOATHOCTEN B CEPUAX HE3ABUCUMBIX
VCIIBITAHU, B TOM YHUCJIE C IIOMOILBIO
KOMOMHATOPHBIX (haKTOB U POPMYII.
PemraTe 3agaun Ha onpeaeaeHre CBOMCTB
pacnpeneneHui, HaX0KICHUE
MAaTEMaTHYECKUX OKHUIAHUN
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Y JUCIIEPCUMN U3YUYEHHBIX
pacnpeaeseHUN.

OOcyx1aTh poJib 3aKOHA OOJIBIITUX YUCETT
B HayKe, B IPUPOJIE U B 0OIIECTBE

OBUIEE KOJIMYECTBO 34
YACOB IIO ITPOTPAMME
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