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@enepanbHas paboyas mporpaMma Mo ydeOHOMYy mpeamery «MaremaTtukay
(yrayOnéHnblii ypoBeHb) (IpeameTHas o0acTh «MaremaTuka 1 uHpopMaTuka») (nanee
COOTBETCTBEHHO — IIpOrpaMMa 110 MaTeMaTHuKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aIlMCKY, COJAEpKaHUE O0yUYeHUs, TNIAHUPYEMBbIE PE3YJIbTaThl OCBOCHUS MPOTPAMMEI I10
MaTeMaTHKe, TEeMaTHIEeCKOe TUTAaHUPOBAHHME.

HOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo maTemMaTHKe yriIyOaEHHOTO ypOBHS 1t 0Oydaronuxcst 7—9 KiaccoB
pa3zpaborana Ha ocHoBe ®I'OC OOO. B mporpamme 1no maremMaTHKe YUYTEHBI UCH U
MOJIOKEHUSI KOHLETIIMA pa3BUTUSL MaTeMaTHuecKoro oOpa3oBaHus B Poccuiickoit
denepanumn.

[IpeameToM MaTeMaTUKH SBISIOTCS PyHIaMEHTaIbHBIE CTPYKTYPhI HAILIETO MUpa —
MPOCTPAHCTBEHHbIE (OPMBI U  KOJUYECTBEHHBIE OTHOILIEHUS (OT MPOCTEHIINX,
YCBaMBAa€MbIX B HEMOCPEJCTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX
JUTSl pa3BUTHS HAYYHBIX U MPUKIAIHBIX KUjeH). MaremaTudeckue 3HaHus 00eCreqnBaroT
MOHMMAaHUE TPUHIMIIOB YCTPONCTBA M MCIOJIB30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALMIO COLUMAIBHOM, HKOHOMHUYECKOH, MOJIUTUYECKOU
uH(popMaIu, al0T BO3MOXKHOCTH BBINOJHATH PACUYEThl U COCTABJISITH AJITOPUTMBI,
HaXOJUTh U IPUMEHATH (POPMYJIb, BIaJACTh MPAKTUUCCKUMU MPUEMaMU T€OMETPUUECKUX
U3MEPEeHU M TOCTPOEHUM, YUTaTh MHPOPMAIIMIO, TIPEICTABICHHYIO B BHJE TaOIUII,
auarpaMM U rpaUKoB, KUTh B YCJIOBUSX HEOMNPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUH.

N3yuenne marematviku (QopMUpYET Yy OOYy4YaIOIIMXCS MaTeMaTHYECKUH CTUITh
MBIIIUICHUS, TIPOSIBIISIONIUICS B ONPENICIEHHBIX YMCTBEHHBIX HaBbIKax. OOydaroniuecs
OCBaMBalOT TaKW€ NPUEMBI W METOJbl MBIIUICHUS, KaK HWHIAYKIHUS W JIEIyKIu,
00001IeHNe U KOHKpETU3allvs, aHallu3 U CUHTE3, KiIacCU(UKALUSI U CUCTeMaTH3aIlus,
abctparupoBanue u aHanorus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUSHHUH, TTpaBuiia Ux
KOHCTPYMPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTMUECKHX IOCTPOCHUM, CIIOCOOCTBYIOT
BBIpAOOTKE YMEHHS (POpMyIupoBaTh, OOOCHOBBIBATh M JOKa3bIBATh CYXKICHHS, TEM
caMbIM DPa3BUBAIOT JIOTUYECKOE MbINUIeHHe. M3yueHrne mareMaThkyd OO0eCTeunBacT
dbopMUpOBaHHUE AITOPUTMUYECKOM KOMIIOHEHTHI MBIIIJICHUS] W BOCIHUTaHWUE YMEHUN
JNEeWCTBOBAaTh IO  3aJJaHHBIM  aJiTOPUTMaM, COBEPIICHCTBOBATH  HM3BECTHBIE H
KOHCTPYHMPOBATh HOBBIC. B miporiecce penienus 3a1a4 — OCHOBOUM y4eOHOM IESITEIbHOCTH
Ha ypoKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPYECKAs U MPUKJIaAHAS CTOPOHBI MBIIILICHHUS.

OOyuenne maTeMaTuke JaET BO3MOXKHOCTh Pa3BUBATH y OOYUYAIOIIUXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO pe€yb, YMEHHE OTOMpaTh Hauboyiee MOAXOASIINE
S3BIKOBBIE, CHUMBOJIMYECKUE, TpapUUEeCKUe CpeAcTBa I BBIPAKEHUS CYXICHUN HU
HarJISAHOTO UX MPEACTaBICHUS.

[Ipn m3yyeHMM MaTeMaTUKH OCYIIECTBISIETCS OOIEee 3HAKOMCTBO C METOJIaMU
MO3HAHUS JEUCTBUTENBHOCTH, NPEACTABICHUAMH O MIPEAMETE U METONAX MATEMATHKH,



UX OTJIMYUU OT METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX
MIPUMEHECHUS MaTEMAaTUKH JIJI PELICHUS HAYYHbBIX U IPUKIIAIHBIX 3a7a4.

Marematnueckoe oOpa3oBanue B Poccuiickoit denepanum MaTeMaTHYECKOE
oOpa3oBaHHME JIOJDKHO pelaTh, B YAaCTHOCTH 3aJaud  OOECTEeueHUs CTpPaHbI
BBIITYCKHUKaMH, MaTeMaTHYECKasl MOATOTOBKA KOTOPBIX JOCTATOYHA JJIS MPOAOJIKEHUS
oOpa3oBaHUs B Pa3jMYHbIX HAIMpPABICHUSAX, BKIIOYAs MaTeMaTHYECKUE HCCIICTOBaHUS,
paboty B cdepe nHGOPMALMOHHBIX TEXHOJOTHH, MpernogaBaHie MaTeMaTHKU, C OJHON
CTOpPOHBI, ¥ IPUMEHEHHE MAaTEMAaTUKU B IPYTUX HAyKaX, B HHKEHEPHO-TEXHOJIOTHYECKOM
U couuansHOMl cdepe c gpyroit crtoponwl. Jns oOecrneueHus JAOCTUKEHUS
COOTBETCTBYIOIIEH 3TUM 3ajJadyaM MaTEeMaTHYECKON MOArOTOBKH OOYYaroIIMUXCH, IS
YAOBIIETBOPEHUSI MUX 3alpOCOB M  BO3MOYKHOCTEH TNpeIHAa3Ha4eHa IporpaMmma
yIIyOJEHHOTO W3yuyeHus martemaTukd. [IporpaMma mo maremaTuke yriryOJIEHHOIO
YPOBHSI Ta€T BO3MOXXHOCTb PACIIMPUTh U YIIIYOUTh KPYT U3y4aeMbIX BOIIPOCOB, CO3/1aTh
0oJiee LEN0CTHOE MPE/ICTABICHUE O CUCTEME MaTeMAaTUYECKUX 3HaHWM, chOpMUPOBATH
0oJee yCTOMYMBBIE U OCO3HAHHBIE YMEHHUS.

[IpuoputeTHbIMM LEASIMU OOy4YeHHs MaTeMaTuke B 7-9 Kiaccax SBISIOTCS:

(opMHpOBaHHE LIEHTPAJIbHBIX MAaTEMAaTHYECKUX MOHITHI (YHCIIO, BEIUYMHA,
reomerpuyeckas (Qurypa, nepeMeHHasi, BEPOATHOCTb, (YHKIHS), 00ECIIEUMBAIOIINX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHMsI 00yUaroIINXCS;

Mo/BeICHUE OOyYarouIMXcsi Ha JOCTYIMHOM [UJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKUA U OKPY’KAIOIIEr0 MUPA, TOHUMAHUE MAaTEMAaTUKHU KaK YacTH
oO1Iel KyIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIJIEKTyalbHBIX M TBOPUYECKUX CIOCOOHOCTEH oOydaroumxcs,
MO3HABATEIbHON AKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3yYEHUIO0 MaTEMATHUKU;

(¢opmupoBanne (GYHKIMOHAIBHOW MaTEeMaTHUYECKOH TIpaMOTHOCTU: yMEHHs
pacno3HaBaTh MPOSBICHUS MATEMATHUYECKUX MOHATHI, 0OBEKTOB U 3aKOHOMEPHOCTENW B
pEaNbHBIX JKU3HEHHBIX CHUTYalMsIX W TPU W3YYEHUU JPYTUX YUYEOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMynupoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTUYECKHE MOJIEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYECKUil anmapaT [Jis pEeUleHUusT MPaKTHKO-OPHUEHTUPOBAHHBIX  3ajady,
WHTEPHPETUPOBATH U OLICHUBATH MOJYYECHHbBIE PE3YJIbTATHI.

OCHOBHBIE TUHUU COJEPKAHMSI POTPAMMBI 110 MaTemaThke B /—9 kitaccax: «Hucna
U BBIUMCICHUS», «Anredpa» («AnreOpandeckue BBIPOKCHUS», «YpaBHEHUS U
HEpaBeHCTBA»), «DyHkuun», «I'eometpus («I'eomerpuueckue GUrypbl U X CBOMCTBAY,
«3MepeHne TeoMEeTpUYECKUX BEJIHYHMH»), «BeposSTHOCTh W crarthcTuka». [laHHble
JIMHUY Pa3BUBAIOTCS NMapaJlIeNbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHON MPUPOION U
TpaguUUsAMHU, OJHAKO HE HE3aBUCMMO OJHA OT JpPYrol, a B TECHOM KOHTAKTE U
B3aUMOJICCTBUMU.

ConepsxkaHue nMporpaMMbl IO MaTEMATUKE, paclpeAesi€HHOe M0 ToJaM 00ydYeHus,
CTPYKTYpUPOBAHO TaKHUM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPHUHIMIIHAAIbHBIM
BOMpocaM  oOywaromipecst — oOpamjajuch  HEOJHOKPATHO, 4YTOObI  OBJIAJCHHE



MaTeMaTUYECKUMU TOHSTUSIMU U HaBbIKAMHM OCYIIECTBIISIIOCH MOCJIEAOBATEIBHO H
MOCTYIATENbHO, C COONIOACHUEM MPHUHIMIA NPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOUIYI0 CHUCTEMY MaTeMaTHYEeCKUX MPEACTABICHUM 00ydaromuxcs,
pacuupsisa U yriryossisi €€, 00pa3ysi IpOUYHbIe MHOYKECTBEHHBIE CBA3H.

B cootBerctBUn ¢ ®I'OC OO0 MaremaTuka SBIseTCA 0053aTEIBHBIM MPEIMETOM
Ha YPOBHE OCHOBHOTO O0IEro 00pa3oBaHMs M WM3y4daeTcsl Ha YIIyOJIEHHOM YpOBHE B
paMKax CJIEeAyIIUX Y4eOHBIX KypcoB: «Auiredpa», «['eomerpus», «BeposaTHOCTh U
CTaTUCTUKAY.

Oo1ee yrcno 4acoB, pEKOMEHI0BAHHBIX I U3yYEHHUsS] MaTeMaTuku, — 816 yacos:
B 7 kjacce — 272 yaca (8 yacoB B HeJlel0), B 8 kitacce — 272 yaca (8 yacoB B HEJIETIO), B
9 kmacce — 272 gaca (8 4acoB B HEJETIO).



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
1O MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

M3ydeHnue MaTeMaTHKU HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsI HAIIPABJICHO HA
JTOCTHXKCHHE OOYYaIONIMMHCS JIMYHOCTHBIX, METAlpeIMETHBIX M  IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB OCBOCHHUS YIEOHOTO MIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

1) maTpuoTHYECKOEe BOCIIMTAHNE:

IpOSIBICHUEM HHTEpeca K MPOLLIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHWEM K JTOCTHKEHUSIM POCCUMCKHX MAaT€MaTUKOB M POCCUHCKOM
MaTEeMaTHYECKON IIKOJIbI, K HMCIOJb30BAHUIO ITUX JOCTIKEHHWH B APYTUX HAyKax H
NPUKIAJHBIX cepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliK €ro Mpas,
NPEACTABICHUEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PaA3IUYHBIX
CTPYKTYP, SIBJICHUN, IPOLEAYP IPAKIAHCKOTO 001IeCTBa (HallpuMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHYECKUM
INPUMEHEHUEM JOCTH)KEHH HAyKH, OCO3HAHMEM Ba)XHOCTH MOpPaJIbHO-3THYECKHUX
MPUHLNIOB B AEATEIbHOCTU YYEHOTO;

3) TpyAOBO€E BOCTIUTAHHE:

YCTAaHOBKOM Ha AaKTMBHOE Y4YacTHE B pEIICHHMM MPaKTHYECKUX 3ajad
MAaTeMaTHYECKOW  HAIPABJICHHOCTH, OCO3HAHUEM  BAXKHOCTH  MATEMaTUYECKOTO
oOpa3oBaHUsI Ha TPOTSHKEHWHM BCEW JKU3HU JUIsl YCHEIMIHONW MpoQecCHOHATBHON
NESATEIbBHOCTY W Pa3BUTHEM HEOOXOJUMBIX YMEHHUI, OCO3HAHHBIM BBIOOPDOM U
NOCTPOEHUEM WHJIMBUIYaIbHOU TPACKTOPUU OOpa30BaHUS U JKU3HEHHBIX IJIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYeCKOe BOCTIUTAHHE:

CIOCOOHOCTBIO K  SMOLMOHAIBHOMY U 3CTETHMYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEUICHHM, pacCyXIeHUH, YMEHUI0 BHUACTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'O TIO3HAHMS:

OpPHEHTAIMEH B IEATSIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYUYHBIX NIPEACTABICHHUH
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YeJIOBEKa, NPUPOAbI U OOIIECTBa,
MOHUMaHHEM MaTEMaTHYSCKON HAyKH Kak c(hephl YeTOBEUSCKON AeATEILHOCTH, 3TAIIOB
e€ pa3BUTHSA M 3HAYUMOCTH IS PAa3BUTHS I[MBHIM3AIMH, OBJAJCHHEM S3BIKOM
MaTeMaTHKd W MaTeMaTHYECKOW KyJIbTYpOH KaK CpeICTBOM IO3HAHUS MHpa,
OBJIa/ICHUEM HaBbIKAMH HCCIIE0BATEIbCKOM EATCILHOCTH;



6) pu3nueckoe BocnmuTanue, GopMUPOBaAHUE KYJIbTYPbI 310POBbSI 1
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

TOTOBHOCTBIO IPUMEHATh MAaTEMaTHUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBS,
BEJICHUS 3JI0pOBOro 00pasza >KWU3HHU (3710pOBOE MUTaHWE, COATAHCUPOBAHHBIN PEXKUM
3aHATUHN U OTAbIXA, peryJsipHas pu3ndeckas akTUBHOCTS), COPMUPOBAHHOCTHIO HABbIKA
peduiekcun, TPU3HAHMEM CBOETO IpaBa Ha OMIMOKY W TAaKOro € IpaBa JPYroro
YEJIOBEKA;

7) 3K0JIOTHYEeCKO€e BOCTIUTAHUE:

OpUEHTallMe Ha NPUMEHEHUE MaTEeMaTUYECKUX 3HAHUW i pelleHHs 3a7ad B
00JIaCTH COXPAHHOCTU OKPYXAIOLIEH Cpelibl, MIaHUPOBAHMS MOCTYNKOB M OLUEHKH UX
BO3MOYKHBIX TIOCJIECTBUNA JJII OKpPY’KAIOIIEW Cpelbl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX perIeHus;

8) apanTanus K U3MEHSIIOMIUMCS YCJTOBUAM CONMAIbHOI H MPUPOTHOI CpebI:

TOTOBHOCTBIO K JIEUCTBHSM B YCIIOBUSIX HEONPEAECIEHHOCTH, OBBIILICHNUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPaKTUYECKYIO NEATEIBHOCTb, B TOM YHUCIIE YMEHHE
YUHUTBCS y APYTUX JIOAEH, TpHOOpeTaTh B COBMECTHOM AESTEIBHOCTA HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMH U3 OIIBITA IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHHM, (HOPMYJIUPOBATH HJIEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaX M SIBICHHUSIX, B TOM YHCIIE paHEE HE HM3BECTHBIX,
0CO3HaBaTh Je(UUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PELICHUS
U ericTBUA, (GOPMYIIMPOBATH U OLIEHUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

B pe3ynbpTaTe 0cCBOCHUS IPOrpaMMbI TT0 MaTEMAaTHKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus y oOydaroierocsi 0yayT chopMUpPOBaHbI METAlPEIMETHbIC PE3yJIbTaThl,
XapaKTEPHU3YIONTUECs OBIAJCHUEM YHUBEPCATbHBIMU TO3HABATEIHLHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMA  KOMMYHUKATHBHBIMH  JEHCTBHUSAMH W YHHBEPCAJIbHBIMHU
PETYISTUBHBIMU JICUCTBUSMU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE TeHCTBUS
ba3oBble jiorn4yeckue 1ecTBUA:

BbIABJIATL MW XapPaKTCPU30BATh CYIICCTBCHHBLIC IIPU3HAKKM MATCMATHUUYCCKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIY MOHATUAMH, (HOPMYJIUPOBATH OMNPEACTCHUS
HOHHTHﬁ, YCTaHaBJIMBATb CYHIGCTBGHHBIﬁ IMPU3HAK KJ'IaCCI/IqJI/IKaI_[I/II/I, OCHOBAaHUA OJIA
0606IHCHI/IH H CpaBHCHHUSA, KPDUTCPUHU ITPOBOJUMOI'O aHAJIN3a,

BOCIIPMHUMATh, (POPMYIUPOBATh U TPEOOPA30BBIBATH CYXKJICHUS: YTBEPAUTEIbHbBIC
N OTPpUIATCIbHBIC, CANHUYHBIC, YaCTHBIC U 06H_[I/Ie, YCJIOBHBIC,



BBIABJISITE MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M W IPOTUBOPEYUS
B (akTax, JaHHBIX, HAONIONCHUAX U YTBEPXKICHUSX, NpeuiaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHI;

JIEJIaTh BBIBOJIBI C MCITOJIB30BAHUEM 3aKOHOB JIOTHKH, 1€yKTUBHBIX U MHyKTUBHBIX
YMO3AKJIIOUYECHHUM, YMO3aKIIOUEHUHN 110 AaHAJIOTUU;

pazOupaTh JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHHA (OpsAMbIE H OT
IPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO JOKA3aTENIbCTBA MAaTEMaTHYECKUX (DaKTOB,
BBICTPAMBAaTh AapPryMEHTALUI0, NPUBOJUTH IMPHUMEPbl M KOHTPIPHUMEPHI, IPUMEHATH
METO]I MaTEMATUYECKON MHYKIIUU, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;

BbIOMpaTh coco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BIOMpaTh HauOoJee MOAXOIAIINI ¢ YYETOM CaMOCTOATEIBbHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBbie ucciegoBarebCKue 1eHCTBUSA!

HCTIONB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUNM HWHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTH BOMPOCH], PUKCUPYIONINE MPOTUBOPEUHUE, MPOOJIEMY, CAMOCTOSATEILHO
yCTaHaBJIMBAaTh UCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyYMEHTHPOBATh CBOIO
MO3ULINIO, MHCHUE;

INPOBOJUTh II0 CAMOCTOATEIBHO  COCTABJICHHOMY IIJIaHY  JKCIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEX Iy COOOM;

CaMOCTOSITENIbHO (hOpMyIMpoBaTh OOOOIIEHHUS U BBIBOABI IO pe3yJbTaTam
MPOBEAEHHOTO HAOJIIOACHUS, UCCIICIOBAHMS, SKCIIEPUMEHTA, OLICHUBATh JIOCTOBEPHOCTD
MOJTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpoliecca, a TaKXKE BbIJIBUIATh
MPEJINOJIONKEHNS O €r0 Pa3BUTHU B HOBBIX YCJIOBUSIX.

Pabora ¢ undopmanueii:

BBISBJISITH ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh ~ MH(OpPMAIUH,  JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOMpaTh,  AHAJIM3UPOBATH,  CHCTEMATHU3MPOBaTh M  HHTCPIPETHPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh GopMy mpecTaBieHrss HHGOPMAIMY U WILTIOCTPUPOBATH PEIIacMbie
3aJlayu CXeMaMH, TuarpaMmMamMu, HHOU rpauKkoi U MX KOMOMHAIHSIMUY;

OIICHUBATh HAAGKHOCTh HWH(MOpPMAMKM TIO KPHUTEPHUSM, MPEUIOKCHHBIM —WIN
chOpMYTUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIEe eiiCTBUS:

BOCHIPUHUMATh U (GOPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBHUSIMHU
U LEIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJly pelIeHus 3aJa4yl, KOMMEHTHUPOBAThH
MOJIyYeHHBINH PE3ybTarT;



B XOJl¢ OOCYXICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
poOJIeMBbI, pelraeMon 3a/lauu, BBICKA3bIBATh WJEH, HAIICJIICHHBIC HA MOWCK pEIeHHUS,
COTOCTaBIISATh CBOM CYXICHHUS C CYXICHHSIMH JPYyTUX YYaCTHUKOB JHAIOTa,
OOHapyXHBaTh pa3iNyure U CXOJICTBO MO3UIUH, B KOPPEKTHON Gopme (popMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

NPEICTaBIATh pE3YyJbTaThl PEIICHUs 3aJaud, HKCIEPUMEHTa, HUCCIIEIOBAHMUS,
MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUuTOpHUY;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHON U WHIUBUYAJIbHON pabOThI
OpU pEUICHUU Y4eOHBIX MaTEMaTUYECKHX 3a/lad, NPUHUMATh IIeJIb COBMECTHOM
NeSATEeIbHOCTH, TUTAHUPOBATh OPraHU3AlUI0 COBMECTHOM palOTHI, paclpeeisiTh BHUJIbI
pabot, JoroBapuBaThcs, 0OCYKIaTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUS
HECKOJBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyXIeHHs, OOMEH MHEHH,
«MO3TOBBIE MITYPMBI» ¥ UHBIE); BBITIOJHATH CBOIO YaCTh Pa0OTHI M1 KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH YJI€HAMU KOMaH/Ibl, OIICHUBATh KauyeCTBO pe3yJibTaTa U KayeCTBO
CBOETO BKJIaJ[a B OOIIUI pe3yJIbTaT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU
B3aMMO/JICUCTBUSI.

PerynsitTuBHble YHUBepCAJbHbIE Y4eOHbIE JeHCTBUA
Camoopranu3amnus:

BBISIBIISATH MPOOJIEMBI ISl PEIICHHWsS] B JKU3HEHHBIX M YUYEOHBIX CHTYaIlUsAX,
OPUEHTHUPOBATHCS B PA3NIMYHBIX TOJXO0JIaX MPHUHATUS pelieHui (MHANBUIYAIBHOE,
rpynroBoe);

CaMOCTOSITENIbHO COCTAaBIISITh TUIAH, AITOPUTM PEIICHMs 3aJadd (WM €ro 4acTh),
BBIOMpATh CMOCOO pelieHUusT ¢ YYETOM MMEIONIUXCS PECYpCOB W COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapPUAHTHI PEIICHUN C y4ETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJQJI€Th CIOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJIA TMpolecca W pe3ysbrara
pEIIeHNs] MaTEMaTUIECKOM 3a7ja4ur, CAMOMOTHBAIIUU U PEIICKCUU;

NPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEUICHUU 3a/1aud,
BHOCHUTh KOPPEKTHUBBI B JIEITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAWIEHHBIX
OIKOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBAaTh COOTBETCTBHE pE3yjbTaTa JEATEIBHOCTH IOCTAaBJICHHOW LU H
YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTWKCHUS WM HEIOCTIDKCHHS II€J, HAXOIHTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMOIMOHAJIBHLIH HHTEJIVIEKT:
BBIPAKATh AMOIMHU MPU M3YYCHUH MaTeMaTUYeCKHX OOBEKTOB M (PAKTOB, /1aBATh
AMOIMOHAJILHYIO OLIEHKY PEIICHUS 3a/1auu.



IIpenmeTHbie pe3yJbTaThl OCBOCHUS MPOTPaMMBbI IO MaTeMaTUKe yTiayOiIEHHOTO
YpOBHSI TPEJICTaBICHBI MO TojAaM OOy4YeHHs] B CIEAYIONIMX pa3jeliaX MporpaMMbl
0 MaTEeMaTHKE B paMKax OTAENbHBIX yU4e€OHBIX KypcoB il /—9 KiaccoB: «Anredpay,
«I"eomeTpus», « BEposATHOCT U CTATUCTUKAY.

Pa3BuTre JIOrMYECKMX NPEACTABICHUA W HABBIKOB JIOTMYECKOIO MBIILICHUS
o0yuaroImxcs OCyIECTBIISIETCS B paMKax BCEX Ha3BaHHBIX KypPCOB Ha MPOTSKEHUH BCEX
ner oOydenus. [Ipeamosaraercsi, 4YTO BBIIYCKHHMK 9 Kjacca CMOXKET CTPOUTH
BBICKA3bIBAaHUS W OTPHIIAHMS BBICKA3BIBAaHUM, PACIO3HABAaTh WCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUA, NPUBOJUTH IPUMEPBHI U KOHTPIPUMEDPHI, BBIIIOJHATH OIEpaliy HAJl
BBICKA3bIBAHUSIMU, CTPOMUTH BBICKA3bIBAHUS M PACCYXKACHHUS HAa OCHOBE JIOTMYECKHX
IIpaBWJ, PEIIaTh JIOTUYECKHE 3aJa4d, HAy4YUTCS NPUMEHATh METOJ] MaTeMaTHYeCKON
WHIYKIUH, OBJIAJCET MOHATUSMU: ONPEIEICHUE, aKCHOMa, TEOPEMA, TOKA3aTeIbCTBO — U
HAY4YUTCSl MCIOJIb30BaTh MX IPHU BBHIIOJHEHUM Y4YEOHBIX M BHEy4eOHbIX 3anad. [lpum
3TOM BBEJCHHE OCHOBHBIX JIOTMYECKHMX IOHATHA M OCBOCHHE OCHOBHBIX CBSI3aHHBIX C
HUMU BHUJIOB JIEATEIILHOCTU OTHECEHO K Kypcy «BepOoATHOCTh M CTATUCTHUKA» U TaKkKe
pacnpeesieHo 1o rojaM 00y4eHuUs.

B pamkax Bcex TpEX KypcOB OCYyIIECTBISIETCS (DOPMUPOBAHHE YMEHHs BHIOMPATH
NOAXOASIIAA METOA JJI PEIICHHs] 3a/ayd, BBISBISATH NPUMEPhl MaTEMaTUYECKHX
3aKOHOMEPHOCTEW B MPHUPOJAE M OOLIECTBEHHOM »U3HHU, PaclO3HaBaTh MPOSBICHHE
3aKOHOB MAaTE€MAaTUKH B MCKYCCTBE, MPUMEHSATh MaTEMaTUYECKUE 3HAHUS M OIbIT
MaTeMaTUYeCKON JEsATeNIbHOCTH B CUTyallMsX peanbHON ku3Hu. OOyuatouiuecs
3HAKOMSITCSL C HAYUYHBIMU pPE3yJbTaTaMH, NOJIYYEHHBIMUA B XOJ€ Pa3BUTUS apU(PMETUKH,
anreOpbl, T€OMETPUM, TEOPUHU BEPOSTHOCTH, CTATUCTUKA W YYaTCs HMX OMNUCHIBATH,
IPUBOJAAT MPUMEPHl MATEMAaTHYECKUX OTKPBITUM M MX aBTOPOB B OTEUYECTBEHHOH U
BCEMUPHOU UCTOPHUH HAYKHU.



OEJIEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sSBISETCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa30BaHUS:
OHa o0ecIleynBaeT M3y4YeHHE APYIHX NUCIMIUIMH KAaK €CTECTBEHHO-HAy4YHOIO, TaK U
T'YMAaHUTAPHOTO IUKIIOB, €€ OCBOCHUE HEOOXOIUMO JUIsl POJOJIKEHUSI 00pa30BaHUs U
JUIsl TIOBCEIHEBHOM >KW3HU. Pa3Butre y oOydaromuxcsi Hay4yHbIX MpEeACTaBICHUIM
O TPOUCXONKIACHUM M CYIIHOCTU anreOpandyeckux aOCTpakiuii, crmocobe OoTpakKeHUs
MaTeMaTUYECKOW HAyKOH SBJICHMH W TPOIIECCOB B MPHUPOJE U OOIIECTBE, POJH
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHNUIO HAYYHOTO MHPOBO33PECHHS M Ka4eCTB MBINIJICHUS, HEOOXOAUMBIX ISt
ajanTalydd B COBpEeMEHHOM IudpoBoM obiiectBe. M3ydenue anreOpbl oOecrieunBacT
pa3BUTHE YyMEHHUSA HaOII0JaTh, CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JEUCTBUS, BBIBOJBI, (GOpMyIupoBaTh yTBepkiaeHus. OcBoeHHE Kypca aireOpsbl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIILUICHUS OOYYarOIIMXCA: OHH HCIOJIb3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHBHBIE pacCyXICHHs, 0000IeHne W KOHKPETHU3AIHIO,
abctparupoBanue 1 anajgoruto. O0ydeHue anreOpe npeanoyiaracT 3HaAYUTEIbHBIA 00BEM
CaMOCTOSITETILHOM JIEITEIbHOCTH 00YYaOIINXCsl, TOATOMY CaMOCTOSITEILHOE PEIICHUE
3a/1a4 00y4YarOIIUMUCS SIBJISICTCS pealii3allien 1esITeIbHOCTHOTO IPUHIIUIIA O0yYECHHSI.

B ctpykrype mporpammbl yueOHOTO Kypca «Airedpa» yriayOnEHHOTO H3y4eHHs
OCHOBHOE MECTO 3aHUMAIOT COJiepkKaTeIbHO-METOAuYeCKre JIMHUU: «Yucma wu
BBIYUCIICHUS», «AJIreOpandeckue BbIpaXKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«Dynkum». Kaxnas u3 3TUX COAEPKATEIbHO-METOANYECKUX JIMHUKA Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUYCHHS Kypca, B3aUMOJCUCTBYSI C IPYTUMU €ro JTUHUSMUA. B
X0JIe U3Y4YEHHS Kypca OOyd4aromuMcs MPUXOJUTCS JIOTHYECKH PpacCyXIaTh,
WCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK. B CBS3M ¢ ATUM B MpOrpaMmy
y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIC OCHOBBI JIOTHKH, TIPEICTABICHHBIE
BO BCEX OCHOBHBIX pazjejiax MaTeMaTUYeCKOro OOpa30BaHMS W CIIOCOOCTBYIOIIHE
OBJIQJICHUI0O OOYYalOIMUMHUCA OCHOB YHHUBEPCAJIBHOTO MAaTEMaTHYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHON OCOOCHHOCTBIO YUeOHOTO Kypca « AJredpay siBIsSeTCs
€r0 UHTETPUPOBAHHBIA XapaKTep.

Conepxxanue muHUN «HHCIa U BBIYUCICHUS» CIYKUT OCHOBOM ISl JaJbHEHUIIEro
U3YUYEHUSI MATEMaTHKH, CIOCOOCTBYET pAa3BUTHIO y OOyYarouuxcsi JIOTHYECKOTo
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJH30BATHhCS aNTOPUTMaMH, a TaKkKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIAMMBIX [JISi MOBCEIHEBHOW >KHU3HHU.
Pa3BuTHe MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI CBA3aHO



C palMOHAIBHBIMU W HUPPAIMOHATBLHBIMU YHUCIaMH, (GOPMHUPOBAHUEM MPEICTABICHUN
O JCHCTBUTEIBLHOM 4YHCJE. 3aBeplIeHHEe OCBOCHHUS YHCIOBOM JIMHUU OTHECEHO
K CpeiHeMy 00111eMy 00pa30BaHHUIo.

Copepxanue ABYX anreOpanuecKux JUHUN — «AnreOpanueckue BBIPAXCHUS» U
«YpaBHEHHsI W HEPABEHCTBA» CHOCOOCTBYET (HDOPMHUPOBAHHIO Y OOYYaIOIIUXCS
MaTEeMaTUYECKOro anmnapara, HeoO0X0JUMOTO JIJIsl pEIICHUS 3a/1a4 MaTeMaTHUKU, CMEKHBIX
MPEIMETOB U OKpy:Karouiel peasibHocTU. Ha ypoBHE OCHOBHOrO 00I1Iero 00pa3oBaHus
y4eOHbI MaTepuan TPYNIUPYETCS BOKPYT pAlMOHAIBHBIX BBIpAKEHUM. AJredpa
JIEMOHCTPHUPYET 3HAUCHUE MATEMAaTHUKH KakK S3bIKa Ui MOCTPOCHUS MaTeMaTHYECKHX
MO/IeJIel, OTMCaHUs MPOLIECCOB U SIBJIEHUI peaabHoro Mupa. B 3agaun o0yuenus anredpe
BXOJISIT TaKXKe JajbHeiIIee pa3BUTHE ATOPUTMHUYECKOTO MBIIIJICHHS, HEOOX0IUMOTO, B
YaCTHOCTH, JJI1 OCBOCHHSI Kypca HH(POPMATHKH, U OBJIA/ICHUE HaBBIKAMHU JI€TyKTHBHBIX
paccyxkaenuid. [IpeoOpazoBaHre CUMBOJBHBIX (OpPM  CIOCOOCTBYET pa3BUTHUIO
BOOOpaKeHUs, CHOCOOHOCTENW K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxanue (QyHKIMOHAIBHO-TpaUUECKOW JIMHUM HAIEJIEHO Ha TMOJIyYeHHE
OOy4JaronmMMHUCsT 3HaHUM O QYHKIMSIX KaK BaKHEWIEH MaTeMaTUYeCKOW MOJeNu
JUIsL OIMCAHMSI U UCCIIEOBaHUS Pa3HOOOpPa3HBIX IMPOLIECCOB U SABJIEHUN B MPUPOJE U
obmiectBe. M3yueHne marepuasia criocoOCTBYET PAa3BUTHUIO Y OOyYaOIIUXCS YMEHMS
UCIIOJIb30BATh PA3JIMYHBIC BHIPA3UTEIIbHBIC CPEJICTBA SI3bIKa MATEMATUKU — CIIOBECHOTO,
CUMBOJIMYECKOT0, Tpaduyeckoro, BHOCUT BKJIaJ B (OPMUPOBAHUE MPEACTABICHUHN O
pPOJIM MaTEMAaTHKH B Pa3BUTUH ITUBUIIN3AINH U KYJIbTYPHI.

VYriayOnéHHbll Kypc anreOpbl XapakTEepU3yeTCsl H3YYEHUEM JOTOJHUTEIBHOTO
TEOPETUYECKOr0 armapara M CBI3aHHBIX C HUM METOJAOB peuieHus 3anad. Ainredpa
SBJISIETCS SI3BIKOM JIJISI OMHUCaHUsS OOBEKTOB MU 3aKOHOMEPHOCTEH, CIIY>KUT OCHOBOM
MaTeMaTH4ecKoro mozenupoBanus. [lpm sTom camu OOBEKTHI MaTEeMaTHUYECKHUX
YMO3aKIIOUeHUN ¥ TIPUHATHIE B alreOpe MmpaBuiia X KOHCTPYUPOBAHUS CIIOCOOCTBYIOT
dbopMHpOBaHUIO yMEHUW OOOCHOBBIBATH M JOKA3bIBaTh CYXKJICHUS, Pa3BUBAIOT
MaTEMaTUYECKYI0 UHTYUIMIO, KPATKO U HATJISTHO PACKPBIBAIOT MEXAHU3M JIOTUUECKHUX
MOCTPOCHUHN M ydaT uX MpuUMeHeHUI0. TeM caMbIM anrebpa 3aHMMaeT OJTHO U3 BEIYIITUX
MECT B (JOPMUPOBAHUU HAYUHO-TEOPETHUECKOIO MBIIIICHHS 00YyYarOIUXCA.

CornacHo yueOHOMY IUIaHY B 7-9 Kiaccax u3ydaeTcs y4eOHbIH Kypc «Anredpay,
KOTOpBIM  BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pa3fenbl coaepxkaHus: «Yucia
U BBIUYUCIICHUS», «ANreOpanuecKkue BbIpaXKCHUS», «YPAaBHCHHS U HEPABEHCTBAY,
«DyHKIHWY.

Ha wusyuenue yyeOHOro kypca «Anredpa» orsoautcs 408 wacoB: B 7 kiacce —
136 yacoB (4 gaca B Hefieno), B 8 kitacce — 136 vacoB (4 yaca B Henenro), B 9 kiacce —
136 yacoB (4 yaca B HEJICIIIO).



COIAEPKAHUE OBYYEHUA

7 KJIIACC

YucJia v BbIYHUCIEHUS

Panmonanehbie uncna. CpaBHEHHUE, YIOPSIOYMBAHUE U apU(DMETHICCKHE ISHCTBUS
C pallMOHATBHBIMU YUCIaMu. YKclIoBas mpsiMasi, MOJTyJib YHCIIA.

CreneHb ¢ HATYypaJIbHBIM MOKA3aTeNIeM U €€ CBOMCTBA. 3alllCh YKCiia B JECATUUHON
MMO3UIIMOHHOMN CHCTEME CUHCIICHUS.

Pemenne TekcTOBBIX 3ajad apuMETHUYECKUM crocoooMm. Permenue 3amad u3
peanbHOM MPaKTUKU Ha YacTH, Ha APOOH, HA MPOIEHTHI, IPUMEHEHUE OTHOUICHUU U
MPOTIOPLIMKA MPU PEIISHUU 3aj]a4, pelieHHue 3ajJad Ha JBM)KCHHUE, paboTy, MOKYIIKH,
HAaJIOTH.

JlenmumocTs 1enbix uncell. CBoMCTBa ASIUMOCTH.

[Ipocteie u coctaBHble uncna. YETHbIe U HEYETHBIC yncia. [Ipu3Haku nenumocTu
Ha2,4,8,5,3,6,9, 10, 11. [Ipu3Haku ASTMMOCTH CYMMBI U TIPOU3BEACHUS IEIBIX YHCEI
MIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPIKaHUEM.

HaunbGonpimuii oOmmii neauTeas W HauMEHbIee o0Inee KpaTHOE JBYX YHCE].
B3auMHo npocTeie uncna. Anroputm EBkinaa.

Jlenenue ¢ octatkoM. ApupMeTHIeCcKre oreparu HaJ OCTaTKaMHu.

AJiredpanyecKue BbIPaKEeHUS

BripaxkeHre ¢ TNEepeMEHHBIMU. 3HAUEHHE BBIPAXKEHUS C TEPEMEHHBIMHU.
[IpencraBiieHre 3aBUCIMOCTH MEXTy BEIMYNHAMH B BUE (POPMYIIBI.

ToxnectBo. ToXKmecTBeHHBIE TNpeoOpa3oBaHUs aNTeOPAMYECKUX BBIPAKCHHIM.
Jloka3aTenbCTBO TOXKISCTB.

Onnounenbl. OHOYJIEH CTaHAapTHOTO BUIa. CTENeHb OJHOYJICHA.

MHorousneHnbl. MHOTOUJIEH cTaHaapTHOTO BUAa. CteneHs MHorouwieHa. CioxeHue,
BBIYMTAHUE, YMHOXKEHUE U JieJieHue MHOTOWIeHOB. [IpeoOpa3zoBaHue 11€J10T0 BEIpaKEHUs
B MHOTOWIeH. KopHu MHOTOUJICHA.

DopMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbI U KBaJpaT pa3HOCTH JBYX
BBIPKEHUI, KyO CyMMBI U KyO Pa3HOCTH JIBYX BBIPAXEHHUH, PA3HOCTh KBAJIPATOB JIBYX
BBIpAXEHUN, MPOU3BEJICHUE PA3HOCTU M CYMMBI JIBYX BBIPQXKEHUM, CyMMa U Pa3HOCTb
KyOOB JIByX BBIpaXXCHHIA.

Pa3moxeHne MHOrouiecHa Ha MHOXHUTEIU. BbiHeceHue oO0Iero MHOXKHTEIS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue ¢ onHou mnepeMmeHHOM. Kopenp ypaBHeHus. CBOWCTBAa ypaBHEHUU
C OJHOM IEpEeMEHHOW. PaBHOCHMIIBHOCTD ypaBHEHUM. YPaBHEHUE KAaK MAaTeMaTHYECKAs
MOJENb PEAIBHOU CUTYALUH.

JIuHerHoe ypaBHEHHUE C OTHOM IEpeMEHHOM. UHUCI0 KOPHEW TMHEMHOTO YPaBHEHHS.
Pemienne TEKCTOBBIX 3a7a4 C IOMOLIBIO JMHEWHBIX YPaBHEHUM. JINHENHOE ypaBHEHHE,
coJiepaKallee 3HaK MOYJIS.



VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEWHOTO ypaBHEHHUSA C JABYMS
nepeMeHHbIMU. CUCTEMBI JIMHEWHBIX YPaBHEHUN ¢ IByMs IIepeMEHHbIMU. [ paduueckuii
METOJI PEIICHMSI CHCTEMbI JIMHEWHBIX YPaBHEHUN C JByMs IlepeMeHHbIMHU. PemieHune
CUCTEM JIMHEWHBIX YPAaBHEHUM C JBYMsI IIEPEMEHHBIMHM METOJOM ITOACTAHOBKH H
METOOM clIokeHusA. CucreMa JIByX JIMHEHHBIX YPABHEHMU C IBYMs IEPEMEHHBIMH KaK
MOJIEJIb PEAIBHON CUTYyalUH.

DOyHKIUU

Koopaunara Touku Ha npsimoil. UncnoBble NpOMEKYTKHU. PaccTosiHne mexny nByms
TOYKaMHU KOOPJIUHATHOU MPSIMOM.

[IpsmoyronbHas cucremMa KoopAuHaT. AOcuucca W OpAuMHATa TOYKHA Ha
KOOpAMHATHON miockocTu. [lpumepsl rpadukoB, 3agaHHbIX (Qopmyiaamu. YUteHue
rpaUKOB pealibHbIX 3aBUCUMOCTEH.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BeluuuHaMmu. [loHsTHe QyHKUIUU.
@OyHKIMA KaK MaTeMaTHYecKasi MOJIEb peanbHoro nporecca. O0aacTb onpeesieHus 1
oOnacTh 3HaueHu QpyHkuuu. Ciocoosl 3aaanus GpyHkuuu. I'papuk pynkuuu. [onsTus
MakCUMyMa ¥ MHHHMYMa, BO3pAaCTaHHMs U YObIBAaHHMS Ha IpUMEpax peajbHBIX
3aBUCUMOCTEN.

JIuneitnas pyHkuus, e€ cBoiictsa. I'paduk nuneiHon pyHkuuu. I'paduk pyHKIMH
y = |X|. Kycouno-3amanubie GpyHKIMM.

8 KJIACC

Yucsia 1 BbIYUCTICHUSA

KBagpatueie kopHu. ApudMeTHuecKkuii KBaJapaTHBIA KOPEHb M €ro CBOMCTBA.
[loHATHE MppaMOHATBHOTO YKCHa. [[ecTBUSA ¢ HppalMOHaIbHBIMU ynciaaMu. CBOMCTBA
JNEUCTBUN ¢ UPPallMOHAIBHBIMU YnciaaMu. CpaBHEHNE UPPALMOHATIBHBIX YHUCEIL.

IIpencraBiienus 0 paCIIMPEHUAX YUCIOBBIX MHOKECTB. MHOXECTBA HATyPaJIbHBIX,
LEbIX, pPalMOHAIbHBIX, JCHCTBUTENBHBIX uyucel. CpaBHeHHE uwncen. YwucioBble
IIPOMEKYTKH.

HerictBus ¢ ocrarkamMu. Ocrtatku creneHen. [I[puMeHeHne OCTaTKOB K PELIEHUIO
YPaBHEHMH B LIEBIX YUCIAX U TEKCTOBBIX 33/1a4.

Pa3smepbl  OOBEKTOB  OKpYXaroumlero Mupa, JUIMTEIbHOCTh  IMPOIIECCOB B
okpyxatomeM Mupe. CTaHaapTHBINA BT YHCIIA.

AJsiredpanyecKue BbIPaKEHUS

AnreOpandeckass apoOb. JlomycTuMble 3HAYCHHUS TIEPEMEHHBIX B JPOOHO-
palroHaIbHBIX BbIpaxkeHHsX. OCHOBHOE CBOMCTBO anredpanyeckoil Apoou. CnoxeHue,
BbIUWTAHUE, YMHOKCHHE U JIeJICHHE alreOpandeckux apoodeil. Boinenenue 1enoit vactu
anreOpanyecKkou 1poomu.

PanmonaneHpie BbIpaskeHUsA. TOXKIECTBEHHbIE MPEOOpPA30BaHUs PallOHATbHBIX
BBIPAKCHUM.



JlommycTuMble  3HAUYEHUS  TEPEMEHHBIX B BBIPAXKEHUSX,  COJEpIKAIIUX
apuMeTHYecKrue KBajapaTHble KOpHU. ToxaecTBEHHBbIE MPeoOpa30BaHUs BBIPAXKEHUMH,
coziep Kammx apupMeTHIECKUe KBAAPATHBIEC KOPHH.

Crenenb ¢ 1enbIM MokazareneM u e€ cBoiicTBa. [IpeoOpa3oBaHue BbIpakKeHHI,
CoJIepKallliX CTENEHHU.

YpaBHeHMS ¥ HEPABEHCTBA

KBampaTHoe ypaBHeHue. @opmyiia KOpHEW KBaJpaTHOro ypaBHeHUs. KonnuecTtBo
JICUCTBUTEJILHBIX KOPHEW KBaJpPaTHOTO ypaBHEeHHsA. Teopema Buera. YpaBHeHwus,
CBOOMMBIEC K JIMHEHHBIM YPAaBHEHUSIM WM K KBaJApaTHbIM ypaBHEHHsM. KBaapatHoe
ypaBHEHHME C IlapaMeTpoM. PemeHue TEKCTOBBIX 3aJay C IOMOLIBIO KBaJIpaTHBIX
YPaBHEHUH.

HpoOHo-panmoHaibHble ypaBHEHUS. Penienne qpoOHO-palliOHaIbHBIX YPaBHEHHI.
Pemenue TEKCTOBBIX 3aJady € TOMOLIBIO JPOOHO-pAallMOHAIBHBIX YPAaBHEHUM.
['padprueckas uHTEpHIpETALIs YPABHEHUH C IBYMSI IEPEMEHHBIMU.

Yucnosble HepaBeHCTBA. CBOMCTBA YUCIIOBBIX HEPABEHCTB.

HepaseHnctBo ¢ nepemeHHoi. Ctporue u HecTporue HepaBeHCTBA. ClioKeHue u
YMHOKCHHE  YHUCJIOBBIX  HEpaBeHCTB. OleHWBaHME  3HAYECHMSI  BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[lonsTHE O peleHnH HEPAaBEHCTBA C OQHOW IEpEeMEHHOW. MHOXKECTBO pELICHUMN
HEpaBEHCTBA. PaBHOCUIIbHBIEC HEPABEHCTBA.

JInHEHOE HEPAaBEHCTBO C OJHOM IEPEMEHHOM M MHOXKECTBA €ro PEUICHUMN.
Pemienne JMHENHBIX HEPABEHCTB C OAHOM mepeMeHHOW. CHUCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM IepeMEHHOU. PemeHne TeKCTOBBIX 3a7a4 C MOMOLIBIO
JIMHENMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOyHKUMH

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHuUd (QyHkiuu. CrocoObl 3amaHus
¢bynkuuid. I'paduk dyHkiuu. Yrenue cBoilcTB QyHkuuu mno e€ rpaduxy. [Ipumepst
rpadukoB GyHKIHA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

Jluneitnass  pynkmus. DyHKIUMM, ONUCHIBAIOIIME TMPAMYIHO H  OOpaTHYIO
MPOTIOPITMOHANILHBIE 3aBUCUMOCTH, WX TpaduKH.

K
Oynxun y =ax?, y =x* +b,y =Xy =|x|, y= /.Y = _ y ux croiicrsa. Kycouno-
X

3aJlaHHbIe (DYHKITUH.

9 KJIACC

Yucaa v BbIYUCTICHUSA
Kopens n-ii ctenenu u ero ceoiictsa. CTENeHb ¢ pallMOHAIBHBIM [10Ka3aTeIeM U €€
CBOMCTBA.



AJireOpanyecKkue BbIpaKeHHUs

ToxnaecTBeHHbIe TpeoOpa30BaHUs BRIPAKECHHIM, COIEPKAIIUX KOPEHB N-i CTETICHH.
ToxnecTBeHHbIE TpeoOpa30BaHUs BBIPAXKEHUN, COJIEPKALIUX CTENEHb C PAllMOHAIbHBIM
ITOKA3aTEIIEM.

KBagpatssii Tpéxunes. KopHu kBagpaTHOro TpéxwieHa. PaszinokeHue KBaapaTHOTO
TPEXWICHA HA JINHEUHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparaele ypaBHeHMA. lIpuMmepsl NpHMEHEHHWH METOJOB PaBHOCHUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl I[EPEMEHHOH, TrpapUueckoro MeTofa IpU PEIICHUU
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenue 1poOHO-paniioHaIbHBIX YPaBHEHUI.

Pemienne cucreM ypaBHEHHMU C JByMsl NEPEMEHHBIMU. PeleHne mnpocTenImx
CUCTEM HEJINHEHHBIX YPAaBHEHUH C JBYMsI IepeMEeHHbIMU. [ padnueckuii MeTo1 perieHus
CUCTEMBI HEJIMHEVMHBIX YPABHEHUH € IBYMsI IepeMEHHbIMH. CrcTeMa ABYX HEJIMHENHBIX
YPaBHEHUU C ABYMS IIEPEMEHHBIMU KaK MOJEIIb PEAIbHOW CUTYalLlUH.

UucnoBele HepaBeHCTBA. PelleHWe IWMHEWHBIX HEPABEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBagpaTHble HepaBeHCTBA C OJHOM IIepeMEHHOM. PemeHune KBaapaTHBIX
HEPaBEHCTB Irpa)MUuecKUM METOJOM M METOJOM HMHTEpBaJIOB. MeToj] MHTEPBAJIOB ISl
palMOHAIIBHBIX HEPaBEHCTB. IIpocTeiiine HepaBeHCTBa ¢ ITapaMeTpPOM.

Pemenue TeKCTOBBIX 3a7a4 € ITIOMOIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBenctBo ¢ naByMsa mnepeMeHHbIMH. PelieHne HepaBeHCTBA C  JABYyMs
nepeMeHHbIMU. CHCTEMBbl HEPaBEHCTB C JABYMs INepeMeHHbIMU. ['paduueckuii meton
pEelIeHNs CUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU.

DOyHKUMH

Oynkiusa. CoiicTBa GyHKUIUN: HYIU (YHKIHUU, TPOMEKYTKH 3HAKOMOCTOSHCTBA
GyHKIMHA, TPOMEKYTKA BO3pacTaHUsS W yObIBaHUS (GYHKINHA, YETHBIC M HEYETHBIC
byHKIIMH, HanOOJIbIIIEe M HAMMEHBITIEE 3HAUCHUS (YHKIIUH.

KBagpatuunas ¢ynkius u e€ cBoicTBa. Mcnonb30BaHue CBONCTB KBaIpaTHIHON
bynkuuu s pemeHus 3amad. [loctpoenme rtpaduka KBaapaTUIHOW (PYHKITHH.
[Tonoxenue rpaduka KBaApaTUYHOU (PYHKIUU B 3aBUCUMOCTH OT €€ KOA((UIIMEHTOB.
I'paduxu Gpyrxmmii Y =ax?, y = a(Xx — m)?u y = a(x — m)? +n. Iloctpoenue rpaduxos
(GyHKIUH ¢ TOMOIIIBIO MPEe0Opa30BaHUIA.

Hpobno-nuueitnas  ¢ynkuusa. HccnenoBanue — GyHKIMIA.

Oynkmus Y = X" ¢ HaTypaabHBIM MTOKa3aTenaeM N 1 e€ Tpaduk.

YucoBble MOCI€10BATETbHOCTH H MPOTPecCUn

[lonsitTue uymcioBOM  mocnegoBaTeNbHOCTH. KoHeyHble U OECKOHEYHbIE
MOCIIEI0BATEIHHOCTH. OrpannueHHas MOCIIEA0BATEIBHOCTb. MOHOTOHHO
BO3pacTaroias (yOnIBaroras) MOCJIE0BATEIBHOCTb. Croco0b1 3aJIaHus
MOCJIEIOBATEILHOCTU: ONMUCATEIbHBIN, TAOJUYHBIN, C IOMOIIbIO (OPMYJIBI N-TO YIiIEHA,
PEKYPPEHTHBIN.



Apudpmernueckas U reoMmerpuueckas —nporpeccud.  CBolicTBa  UJIEHOB
apupMEeTHIYECKOH M  reoMeTpuueckor mnporpeccuii. dopMynsl N-TO  WieHa
apu(meTnyeckoil 1 reoMeTpuuecKoil mporpeccuii. @opmysbl CyMMBI IIEPBBIX N YIEHOB
apu(MeTnyecKko M TeOMeTpUUYEcKoil mporpeccuii. 3aiadi Ha MPOLEHTHI, OAHKOBCKUE
BKJIa/1bl, KPEIUTBHL.

IIpencraBienne 0 CXOAMMOCTH  IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUHU
O0ECKOHEYHO yOBIBAOIIEH F€OMETPUYECKON TPOrPECCHH.

Meron matemaTtnueckor HHAyKIuu. [Ipocreiimme npumepsl.

HPEIMETHBIE PE3YJIbTATDBI

K koniry o0yuenust B 7 kjacce oOy4aromuiics MOJYUYUT CIACAYIONIUE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BoIYHCIEHHUS

PanmonanbHbIC yKcIIa.

[TepexoauTs oOT omHON (OPMBI 3allUCH YHUCENl K Jpyro (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

Hcnonrs3oBaTh MOHATHSI MHOXKECTBA HATYpPaIbHBIX YUCEN, MHOYKECTBA 1IEJIbIX YUCE,
MHOJKECTBa pAIIMOHAIBHBIX YMCEJ MPHU PEIICHUM 3aj]iay, TPOBEICHUU PACCYXICHHUN U
JIOKa3aTeIbCTB.

[TonumaTh 1 OOBICHATH CMBICIT TTO3UIIMOHHON 3aIIMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBATH U YIIOPSAI0YUBATH PAlIUOHAJIBHBIC YUCTIA.

BreinonHaTh, codyerast yCTHbIE U MUChbMEHHbBIE PUEMBI, apupMeTUuIecKue IeUCTBUS
C palMOHAJIbHBIMUA YHUCJIAMH, WCIOJIB30BAaTh CBOWCTBA YHCEN W IMpaBWia JICHCTBUM,
MPUEMBI PAITMOHAJIBHBIX BHIYMCICHUM.

BrInonHATh NEUCTBUS CO CTETICHSIMU C HATYpaJIbHBIMU IMOKAa3aTESIMU.

Haxonuth 3Hau€HMS YUMCITOBBIX BBIPAKEHUM, COJIEPIKAIMX pallMOHAJIBHBIC YUCTIa U
CTETICHU C HaTypaJIbHBIM IMOKa3aTeIeM, IPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI U MTPUEMBI
BBIUHUCJICHUS, COCTABJSATH M OILICHUBATh YHUCJOBBIC BBIPAKEHUS TMPU PEIICHUHU
MPaKTUYECKUX 3aJ1a4 U 33124 U3 IPYTUX YUYECOHBIX TIPEIMETOB.

OKpyrJIsaTh 4KClia ¢ 3aJaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICIY MPAKTUYECKOM
CUTYyalliH, BBIMOJHATh IPUKHUIKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUH, OIIEHKY 3HAYECHUN
YHCJIOBBIX BBIPAXKEHUM, B TOM YHUCJIC MPU PEIICHUN MPAKTUYECKUX 3a]1ay.

Pemate TekcTOBBIE 337249 apU(PMETHUECKUM CIIOCOOOM, HUCIIONH30BATh TAOJIMIIHI,
CXEMBI, UEPTEKH, APYrUe CPEACTBA MPEACTABICHUS JaHHBIX MPU PEUICHUH 3a4ay.

PemaTe npakTUKO-OpUEHTUPOBAHHBIC 3aa4H, CBSI3aHHBIEC C OTHOIIIEHUEM BEJIMYMH,
MPONMOPIMOHAIIBHOCTBIO ~ BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATh PE3yIbTaTh
pelieHus 3a/1ad ¢ Y4ETOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMH PAaCCMATPUBAEMBIX
00BEKTOB.

J1enmMMOCTb.



Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a7a4 MPU3HAKHU JASIMMOCTH Ha 2, 4, 8, 5,
3,6,9, 10, 11, npu3Haku ASTUMOCTH CYMMBI M IPOU3BEICHUS 1IETBIX YHCETL.

PackmanpiBaTh Ha MHOXKHUTCIIH HATypaIbHbIC YHCIIA.

CBOOOJHO OIEpPUPOBATH MOHATUAMH: YETHOE YHCIIO, HEUYETHOE YKCIIO, B3aUMHO
MPOCTHIE YHCTIA.

Haxonuth HanOoNbIINK OOIINN JEIUTENIb 1 HaUMEHbIIIee 00Iee KpaTHOE YHUCe U
UCITOJIB30BaTh UX MPHU PEIICHUH 3aJ1a4, MPUMEHITh alropuT™ EBKITH 1A,

OrnepupoBaTh MOHATHEM OCTaTKa MO MOIYJIIO, MPUMEHSITh CBOMCTBA CpaBHEHUU
10 MOJYJIIO.

AJsredpanyecKue BbIPAKEHUS

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonp30Bath anredpanyeckyr0 TEPMUHOJIOTHIO M CHUMBOJHUKY, NPUMEHSTh €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonuth 3HaueHUs1 OYKBEHHBIX BBIPAXCHUN MpU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

Hcnonb30BaTh MOHATUE TOKIECTBA, BBINOJIHATH TOXKIECTBEHHBIE PE0Opa30BaHUS
BBIPAKECHUH, TOKA3bIBATh TOXKIECTBA.

MHOro4JIeHBI.

BrimonasaTh mpeoOpa3oBaHUs I1IEJIOTO BBIPAKEHHUS B MHOTOYJIEH MPUBEICHUEM
MOJOOHBIX CJIaraéMbIX, PACKPHITUEM CKOOOK.

BrInonHATs AeHCTBUS (CI0KEHUE, BBIYUTAHUE, YMHOXKEHUE) C OJJHOWICHAMU U C
MHOTOWICHAMH, TPUMEHATH (POPMYJbl COKPAIIEHHOTO YMHOXEHHS (KBaapaT M KyO
CYMMBI, KBaJIpaT 1 Ky0 pa3HOCTH, Pa3HOCTH KBAJPATOB, CyMMa U Pa3HOCTh KyOOB), B TOM
YUCIe A1 YIIPOUIEHUS BBIYMCICHUN.

OcymecTBIATh pa3i0KeHNEe MHOTOWIEHOB HA MHOYKUTEIN C TOMOILBIO BBIHECEHUS
32 CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKU CJIAra€MbIX, MPUMEHSS (HOpPMYJIbI
COKPAILEHHOIO YMHOKEHHS.

[IpumeHnsaTs mpeoOpa3oBaHUsl MHOTOYIEHOB [JISl PELIEHUS Pa3IUYHbIX 3a7ad U3
MAaTEMATUKH, CMEXKHBIX MTPEIMETOB, U3 PEATTbHOU MPAKTUKH.

Hcnonbp30BaTh  CBOMCTBA  CTENEHEM € HATYypAJIbHBIMU  IIOKA3aTEJSIMU
JU1s1 TpeoOpa3oBaHus BIPAYKESHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS ¢ OAHOM IEPEMEHHOM, TPUMEHSIS PABUJIA IEPEX01a
OT MCXOJHOI'O0 YpPaBHEHHUs K PAaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIISIETCA 1M YHUCIIO
KOpPHEM YpaBHECHHUSI.

[TonGupats mpuMepsI Map YUCE, ABISIOUUXCS PEIICHUEM JTUHEHHOTO YpaBHEHUS C
JIBYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JHUHEWHOTO YpaBHEHHs C JAByMs
NePEeMEHHBIMHU, MOJIB3YSCh TPaPUKOM, MPUBOIUTH IPUMEPDI PEIICHUS YPABHEHUS.

Pemars cucTeMbl IByX TMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU, B TOM YHUCJIIE
rpau4ecKH.



CocTaBisATh U pelarh JUHEWHOE YPaBHEHHUE WM CUCTEMY JIMHEHHBIX ypaBHEHHI
II0 YCJIIOBHUIO 33aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJa4d
IIOJTyYEHHBIN PE3YJIbTAaT.

DyHKUMH

Koopaunats! u rpapuku.

N300paxaTh Ha KOOPAMHATHONW NPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM
KOOpJIMHATaM, Jy4Yd, OTPE3KH, HHTEPBaJbl, 3allUCHIBATH YHUCJIOBBIE IPOMEXKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtMeuaTh B KOOPAMHATHON IUNIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpAHHATaM.

QyHKIHNN.

Ctpouth rpaduku TMHEHHBIX (PYHKITHM.

OnuceIBaTh ¢ TOMOLIBIO (PYHKIUN U3BECTHBIE 3aBUCMMOCTH MEXIY BEITUUHMHAMMU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOJUTEIBLHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumarps rpaduueckuii crnoco® TMpeacTaBIeHUS W aHaiau3a UHGOpMaluH,
U3BJIEKaTh U UHTEPIPETUPOBATh MH(GOPMALMIO U3 IpaUKOB peaIbHBIX MPOLIECCOB U
3aBUCUMOCTEM.

Ncnonb3oBath cBOMCTBa (DYHKIIHI I aHATIM3a TPa(PUKOB peaTbHBIX 3aBUCUMOCTEH
(Hynu QyHKIMH, TPOMEXYTKH 3HAKONIOCTOSIHCTBA (DYHKIMHU, IPOMEXYTKH BO3paCTaHUS
1 yObIBaHUA (PYHKIIMHM, HAMOOJIbIlIEE U HAMMEHbIIEE 3HAUYCHUS (DYHKITUH).

Hcnonb3oBaTh rpapuku s UCCIEAOBAHMS NPOLECCOB W 3aBUCUMOCTEH, IIPU
pellleHny 3a7a4 U3 JPyrux y4eOHbIX IPEIMETOB U peaibHON )KU3HHU.

K xonity oOyuenus B 8 kiacce oOyyaromuiics MOJy4UT CIAEAYIOLUIUE MTPEeIMETHBIE
pE3ybTaThI:

Yucsia 1 BbIYUCIICHUSA

UppaunoHanbHbie ynca.

[ToHnMaThs U UCHOJAB30BATH MPEICTABICHUS O PACHIMPEHUM YUCIOBBIX MHOKECTB.

CB00OOIHO oOmEepUpOBaTh MOHSATHUSIMH: KBaJIpAaTHBIA KOPEHb, apu]pmeTnyecKuit
KBaJIpaTHbI KOPEHb, HMPPALMOHAIBHOE YHCJIO, HAXOJWUTh, OLICHHWBATHh KBAJPATHBIE
KOpPHHU, WCMOJIb3ysl MPU HEOOXOAUMOCTH KaJbKYJSTOP, BBIMOJHATH MPEeOOpa3OBaHUS
BBIPAKECHUH, COJEPKAIINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh HadalIbHBIE MPEICTABICHUS O MHOKECTBE JCUCTBUTENBHBIX YHCEI
JUISl CpaBHEHUS, OKPYIJICHHS M BBIUHUCICHUN, W300pakaTh JEHCTBUTENbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOM ITPSMOM.

Hcnonp30BaTh 3aMCH OOJBITUX M MAJIbIX YUCEN C TTIOMOIIBIO AECITUIHBIX APOOECH
u crenieHelt uncia 10, 3anuchiBaTh U OKPYIIISITh YUCTIOBBIC 3HAUCHUS PEATbHBIX BETNINH
C MCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUMU.

J1enmMMOCTb.



CB0OOOIHO OmepUpOBaTh MOHITHEM OCTAaTKa MO MOJYJI0, MPUMEHSTHh CBONCTBA
CPaBHEHMM II0 MOAYJIO, HAXOAUTh OCTATKA CYMMBI W IPOMU3BEACHUSA IO JTaHHOMY
MOJYJIIO.

AnredOpanyeckue BbIPasKeHUsI

JpoOHO-palOHATIbHBIE BBIPAXKECHHUS.

Haxonute fomycTHMble 3HAY€HHMs] MEPEMEHHBIX B JPOOHO-pallMOHAIBbHBIX
BBIPAKCHUSX.

[IprMeHSATH OCHOBHOE CBOMCTBO palliOHaILHON IPOOH.

BhINIONIHATE  TIpUBEACHUE anredpandeckux Jpobdedl K oOIlleMy 3HaMEHaTelo,
CJI0’)KEHHE, YMHOXKEHHUE, JeJIeHUE anreOpandeckux apo0ei.

BbINOMHATE TOXKIECTBEHHBIE TPEOOPA30BAHUS PALIMOHAIBHBIX BBIPAKCHUM.

[IpumeHsAT, TpeoOpa3oBaHMs BBIPAKEHUM JUIsI pEIEHUs pa3IMyHBIX 3ajad
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTHUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTETIEHH C LIEJIBIM MIOKA3aTeIEM, BBIMOJIHATh IPe0Opa3zoBaHus
BBIPAKECHU, COAEPKAIIMX CTEIIEHU C LEIBIM IT0KA3aTEIEM.

WppanroHalibHbIe BBIPAKEHHUS.

Haxonuthe nonmycTrMble 3HAYEHHS NMEPEMEHHBIX B BBIPAKEHHSX, COAEPKALIUX
apu(MeTnyeckue KBaJpaTHble KOPHHU.

BoInonHsaTh Npeodpa3oBaHusi UPPALUOHATBHBIX BBIPAKEHU, CIIOJIb3Ys CBOMCTBA
KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTp kBagpaTHbIC YPABHEHUS.

Pewate 1poOHO-paliioHaIbHbIE YPAaBHEHUSI.

Pematp nuHeElHbIE YpaBHEHUSI C IapaMEeTpPaMU, HECIIOKHBIE CHUCTEMBI JIMHEUHBIX
YPaBHEHMH C IapamMeTpaMu.

[IpoBoauTh WCCIENOBAaHUS YPABHEHUM M CHUCTEM YPaBHEHUW, B TOM YHCIIE C
npuMeHEeHHEM TpadUuecKuX MpeacTaBiIeHuH (yCTaHABINBATh, HIMEET JIU YPABHEHHE WUITU
CUCTEMAa YPAaBHEHUH PENICHUsI, €CITU UMEET, TO CKOJIbKO, U MPOYEE).

[TepexoauTs OT CIIOBECHOM (POPMYITHPOBKH 33/1a4UM K €€ anreOpandeckoil MOJeIn ¢
ITOMOIIIBK0 COCTABJIEHUSI YPAaBHEHHSI WJIM CUCTEMbl YPAaBHEHHM, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ1a4M MOJIYyUYECHHBIN PE3YJIbTAT.

[IprMeHSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKH, pEIIaTh
JMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON W WX CUCTEMBI, J1aBaTh TIpadUuecKyro
WJUTIOCTPALI0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DyHKIUU

Ilonumath M HCHOJB30BaTh (PYHKIMOHANbHBIE MOHATHS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUs), ONPEAENATh 3HaueHue (YHKUMU [0 3HAYECHUIO
apryMEHTa, OIIPeENsATh CBOMCTBA QYHKIUH 1O €€ rpauKy.

Crpouts rpaduku Gynkmmii v = x2,y = x3,y = Jx,y = &—, v = |x/|, onuceIBaTH
CBOMCTBA YMCIOBOU (QYHKIUH 110 €€ TpaduKy. *



K xonity oOyueHus B 9 kiaacce o0ydaronuiics MOJy4UT CIAEAYIOUIUE MTPEeIMETHBIC
pE3yJbTaTHhI:

Yuciia 1 BbIYUCICHUSA

CBOOOIHO  oOmepupoBaTh  MOHATUSMHU: KOpPEHb N-ii  CTENEeHW, CTENeHb
C PpAalUOHAJIBHBIM IIOKA3aTEleM, HAaxXxOAUTb KOpPEHb N-U CTENEHH, CTEIEHb C
palroHaIbHBIM MTOKA3aTeIeM, UCIIONb3YS MPU HEOOXOTUMOCTH KAJIbKYJISITOP, MPUMEHSTh
CBOMCTBA KOPHA N-1 CTENIEHHU, CTENEHU C PAllMOHAJIBHBIM II0KA3aTeJIEM.

Hcnonp30BaTh MOHATHE MHOKECTBA ACHMCTBUTENBHBIX YUCEN NP PELICHUU 3a/a4,
IIPOBEIACHUN PACCYKICHUN U I0KA3aTEIbCTB.

CpaBHMBaTh M YNOPSAAOYMBATH  JCHCTBUTEIBHBIE  YHUCIIA,  OKPYIJIATH
JNEWCTBUTEIBHBIE YHUCJA, BBIIOJHATH TNPUKUAKY pE3YyJbTaTa BBIYMCICHUM, OLIEHKY
YUCIIOBBIX BBIPAKECHUM.

AJire0OpanyecKkue BbIpaKeHHUA

CBOOOIHO oOmepupoBaTh MOHATHEM KBAAPATHOIO TPEXUIEHA, HAXOJIUTh KOPHHU
KBaJPaTHOTO TPEXWICHA.

PacknanpiBaTh KBaipaTHBIM TPEXWICH HA IMHEHHBIE MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

Pewrare nuHelHBIE M KBaJpaTHBIE YPABHEHUS, YPABHEHUS, CBOJSIIMECA K HUM,
JIPpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrars Heci0kKHBIE KBAaIpaTHBIE YPABHEHUS C TAPAMETPOM.

Pewrars nMHENHBIE HEPABEHCTBA, KBAaPAaTHBIE HEPABEHCTBA, UCIIOIB30BaTh METOL
UHTEPBAJIOB, M300pa)kaTh pPEILIEHUE HEPaBEHCTB Ha YHCIIOBOW MNpPSMOM, 3amHChIBAaTh
peleHne ¢ MOMOLIBI0 CUMBOJIOB.

Pewmars cucTeMbl 1BYX JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISAETCS JINHECUHBIM.

Pemrars HeCIIOKHBIE CUCTEMBI HENIMHENHBIX YPAaBHEHHM ¢ TapaMeTpoM. [IpuMeHsaTh

METOJIbl PAaBHOCHJIBHBIX MPEOOpa30oBaHMUN, 3aMEHbl MEPEMEHHOH,
rpadudeckoro MeToja Mpy PelieHuy ypaBHEHUH 3-1 U 4-1i CTETICHEH.

Pemars cucremsl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIOYAOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB Ha UYMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Pemars ypaBHEHUsI, HEPAaBEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OIPAHUYCHUSMH,
HaIlpUMep, B LIEJIBIX YHUCIIAX.

[IpoBoauTe HCCHEeNOBaHUS YPABHEHUM M CHUCTEM YPaBHEHUW, B TOM YHCIIE C
IpUMEHEHHEM TpaduuecKUX NpeCTaBIeHUH (yCTaHaBIUBATh, UMEET JIM YPaBHEHHUE WIH
CUCTEMa YPaBHEHUH PEILLEHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoYee).

Pematb TekcTOBbIE 3aauu anreOpanvdeckiuM CIOoCOOOM C MOMOIIBI0 COCTABIICHUS
YPaBHEHUM, HEPABEHCTB, NX CUCTEM.

Hcnonb30BaTh ypaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbI JUIA COCTaBJICHUS
MaTeMaTHYECKOW  MOJEIM  PEAIbHOM  CUTyallud WM  [OPUKIAJHOM  3aJayu,
UHTEPIIPETUPOBATH [10JyUYEHHBIE PE3YJILTATHI B 38JaHHOM KOHTEKCTE.



YucioBble MOCI€10BATEIHOCTH U MPOTPeccuu

CB0OOOHO OMEpUpPOBATH MOHATUSMU: 3aBUCUMOCTh, PYHKIMS, Tpaduk (yHKIUH,
npsiMasi IPONOPLMOHANBHOCTD, JIMHEHHAs (YHKIMs, 0OpaTHas NPONOPLUOHATIBHOCTD,
napa0oJia, rurnep0ooia, KyCouHO-3a/1aHHas (QyHKITHS.

Uccnenosary ¢yHkiuio 1mo e€ rpaduky, yCTaHABIMBaTh CBOMCTBA (yHKIIHI:
o0nacTb ompeAeNeHus, MHOXECTBO 3HAYCHHM, HYId (QYHKIHH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHUSI M YObIBaHUS, YETHOCTh U HEUYETHOCTD,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYCHU S, aCUMITOTHI.

Pacno3naBaTe KBajgpaTHMuHyr0 QYHKIUIO IO (QopMmyJie, NPUBOAUTH IMPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

OmnpenensaTh MoNOKeHUE rpaduka KBaIpaTUdyHOW (PYHKIIMUA B 3aBUCUMOCTHU OT €€
KO3 (PULIUEHTOB.

Crpouth rpaduk KBagpaTUYHOM (PYHKIUHU, OMHUCHIBATH CBOMCTBA KBAJIPATUYHOU
dbyHKIUU 110 €€ TpaduKy.

Hcnonb30BaTh CBOMCTBA KBAIPATUYHON (DYHKUIMHU AJI PEIICHUS 33/1a4.

Ha npumepe kBanpatnaaoit pyHkiuu crpouth rpaduk ¢pyakmwm y =af(kx + b) + ¢
C TIOMOIIIBIO TIpeoOpazoBanmii rpaduka Gyskiuu y=Ff(X).

NnmocTpupoBaTh ¢ IOMOIIbIO TpaduKa peanbHyI0 3aBUCUMOCTh WM MPOLECC IO
UX XapaKTePUCTHKAM.

Apudmernyeckasi U reoMeTpHUYECKas POrPeccuu

CBOOOMHO OMEpHPOBATH MOHATUAMU: MOCIEAOBATEIBHOCTh, apupMeTHUYECKas U
reOMETPUYECKas IPOTPECCUM.

3anaBaTh MOCIEAOBATEILHOCTH Pa3HBIMU CIIOCOOAMU: OMUCATEIHHBIM, TAOJIMYHBIM,
C TIOMOIIBI0 (POPMYIIBI N-TO YiI€HA, PEKYPPEHTHBIM.

BhINOTHATE BRIUMCIICHUS C UCTIOIB30BaHueM (HopMyIl N-TO WwieHa apudMeTHIecKon
Y TEOMETPUYECKOUN MPOrPEeCCUil, CYMMBI IIEPBBIX N YWICHOB.

N300paxkath 4jieHbl OCIEA0BATEILHOCTH TOYKAMU Ha KOOPJIUHATHOM MJIOCKOCTH.

Pemrars 3amaun, CBS3aHHBIE C YMCJIOBBIMH IMOCIEAOBATEILHOCTAMHU, B TOM YHCIIE
3aJ1ayy U3 PeaIbHOM KU3HU (C UCTIOIh30BAHUEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHH).

Pacno3naBaTh ¥ NPUBOJUTH  TMPUMEPHl  KOHEYHBIX U  OECKOHEUYHBIX
MOCJIEIOBATEIBHOCTEH, OTrpaHUYECHHBIX MOCJIeI0BaTEILHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

NmMeTs mpeAcTaBi€HHE O CXOAMMOCTH MOCJIENOBATEIbHOCTH, YMETh HAaXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIICH TreOMETPHUECKOM MPOTPECCUH.

[TpuMeHsTh METOJ MaTEMAaTUUECKON MHAYKIMY MIPU PEILICHUH 3a/1a4.



TEMATHYECKOE INIAHUPOBAHUE

7 KJIIACC
Ha3zBanue pa3nena KommuectBo OcHOBHBIE BU/IBI A€ATETLHOCTH
OcHoBHOE coziep>KaHue
(TemnI) Kypca 4acoB oOydJaronmxcs
Ywciia v BEIYACIICHUS: 11 PanmonansHbIC YnCTA. CucremMaTu3upoBaTh U 00OTaIaTh 3HAHUS

paryioHaIbHBIC YHCIIa
(moBTOpEHUE)

CpaBHeHue, yIopsA04nBaHue

U apupMETHICCKUEC JCHCTBUS

C pallMOHAJIBLHBIMU YUCIIAMHU.
Yucnoast mpsiMasi, MOJTyJIb YHCIA.
[IporieHTsl, 3aMKuch MPOIIEHTOB

B BUJIE poOU U 1poOu B BHJIE
nportieHToB. Tpu OCHOBHBIE 337129
Ha TPOIICHTHI.

Pemenne TeKCTOBBIX 3a1a4
apuPMETHIECKUM CTIOCOOOM.
Pemenune 3amau u3 peanpHOU
MPaKTUKHU HA YaCTH, IpoOH,
MIPOIICHTHI, MPUMEHECHHE
OTHOLIEHUU U IPONOPLIUI

IIpH peIIeHnH 3a71a4. PeanpHbie
3aBUCUMOCTH; pelIEHUE 3a]1a4

Ha JIBIKEHUE, paboTy, TOKYTIKH,
HAJIOTH

00 OOBIKHOBEHHBIX U JECATUYHBIX IPOOSIX.
CpaBHUBATH U YOPSAI0YUBATH IPOOH,
peoOpa3oBbIBas MPU HEOOXOIUMOCTH
JEeCATUYHBIC TPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCITUUHBIC,

B YaCTHOCTH, B OECKOHEUHYIO JECATUYHYIO
IpOOBb.

[IpuMeHsATh pa3HOOOpPa3HBIC CIIOCOOBI U
MPUEMBI BBIYUCIICHUS 3HAUCHUN TPOOHBIX
BBIPAXXEHUM, COJIepKAITUX OOBIKHOBEHHBIC
U JECATUYHBIC IPOOHU: 3aMCHSITh

MIPU HEOOXOAUMOCTH JECATUUHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECSITUYHOM, PUBOJAUTH BBIPAKCHHUE

K (hopme, Hanboiee yaoOHOM

JUTSL BBIYMCIICHUH, TPeoOpa3oBbIBAThH
JPOOHBIE BRIPAKECHUS HA YMHOKEHUE U
JIeJICHUE JECATUYHBIX Apo0ei

K JICUCTBUSM C LIEJILIMU YUCIIAMHU.




Pemate 3a1aun Ha 4acTH, MPOLIEHTHI,
MPOTNIOPIIMY, HA HAXOXKJIECHUE TpoOU
(mponeHTa) OT BETUYUHBI U BETUYUHBI
1o e€ ApoOu (IIPOLIeHTY), IpodHU
(mpoueHTa), KOTOPBIM COCTABIISIET OJJHA
BeJIMYMHA OT Apyrou. [Ipusoauts,
pazouparth, OLIEHUBATH PA3JIMUHbIC
pELIEHNUs, 3aIIUCU PEIIEHUN TEKCTOBBIX
3a/1ay.

Hcnonb30Bath Ta0IUIIBI, CXEMBI, YEPTEXKH,
IpYyTUE CPe/ICTBA MPEACTABICHUS JaHHBIX
MIPU PEIICHUU 3a/1a4H.

Pacnio3naBaTh 1 OOBSCHATH, OMUPASIChH

Ha ONpeAeseHus, PSMO
MPOMOPIMOHAIIBHBIE U OOPaTHO
MPONOPLIMOHAIIBHBIE 3aBUCUMOCTH MEXKTY
BEJIMYUHAMU; TIPUBOIUTH MPUMEPHI ITUX
3aBUCUMOCTEH U3 peajbHOro MUpa,

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemats npakTHKO-OpPUEHTHPOBAHHBIE
3a/1a4u, Ha PUMEHEHUE IPOOei,
MIPOIICHTOB, IPSIMON U OOPATHOM
MPOIMOPUHUOHAIBHOCTEN, MPOIIOPLIHI

@yHKIWN: KOOPAUHATHI U
rpaduku. yHKIIUN
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KoopannaTra TOUKM Ha PSIMOM.
YucnoBble MPOMEKYTKH.

N300paxkath Ha KOOPAMHATHOM MIPSIMOIA
TOYKH, COOTBETCTBYIOILIME 33/ IaHHBIM




PaccrosiHne Mex 1ty AByMs TOUKaMU
KOOPAWHATHOM IIPSMOM.
IIpssmoyrosibHas cucrema
KoopJuHat. AOcuucca 1 opauHaTa
TOYKHU Ha KOOPJAUHATHOU
iockoctu. [Ipumepsl rpadukos,
3aJJaHHBIX (POpPMYyJIaMH.

UreHue rpaduKoB peaabHbIX
3aBUCUMOCTEMN.

DYHKIMOHAIBHBIE 3aBUCUMOCTH
Mexay BennuuHamu. [Tonstue
GyHkunnd. OyHKIUSA KaK
MaTeMaTU4YeCcKasi MOJENb
peanbHOro npoiecca. O0IacTh
OnpeaeeHus U 001acTh 3HaYECHU I
dbyukiuu. CiocoObl 3a1aHus

¢bynkuuu. ['padux GyHkumnu

KOOpJIMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI,
3aMKChIBaTh UX HA alNreOpandeckom

A3BIKE.

OTmedaTh B KOOPAMHATHOM MIIOCKOCTH
TOYKH 10 33JJaHHBIM KOOpUHATaM; CTPOUTh
rpaduKu HECTIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (POpMYJIaMH, B TOM YHCJTIE

C IOMOUIBIO0 HU(PPOBBIX JTAOOPATOPHUH.
[IpuMeHsITh, U3y4aTh MPEeUMYLIECTBA,
MHTEPIPETUPOBATH rpaPUUEcKuil cnocod
MIPEICTABIICHUS M aHAJIN3a Pa3HOOOpa3HOU
’KU3HEHHOW MH(pOpMaLUu.

OcBauBaTh MOHATHE PYHKIIMH, OBJIA/I€BATH
(yHKIMOHAIBHON TEPMUHOJIOTHEN.
Haxoaute 06acTh onpeeneHus u 001acTh
3HAYEHUN (PYHKIIHH.

Hcnonb30BaTh pa3inyHble CIOCOObI 3a0aHus]
byHKIUY.

Hcnonb3oBaThk cBOWCTBA GyHKIUN

JUI aHAIKM3a rpapUKOB peaTbHbIX
3aBUCUMOCTEH (HyIM QYHKIUH,
MPOMEXKYTKH 3HAKOMOCTOSTHCTBA (DyHKIIUH,
MIPOMEXKYTKH BO3PACTaHUSI U yOBIBAHUS
byHKIIMH, HanOOJIbIIIee U HAUMEHBIIIee
3HaYeHUs PYHKIIN)




AnreGpanueckue 7 BripaxxeHue ¢ nepeMeHHbIMU. OBnageTs asiredpanyeckon
BBIPAKEHUS: BEIPAXKCHUS 3Ha4YCHHE BBIPAKCHUS TEPMHUHOJIOTHEN U CUMBOJIMKOM,
C IEPEMEHHBIMH ¢ nepemeHHbIMU. [IpencraBnenue IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
3aBUCHUMOCTH MEXIy BETMUYNHAMHU y4eOHOro Matepuana.
B BUJIe (popmyibl. Beruncnenus Haxonuts 3Ha4eHUs BBIPAXKEHHUMN
o ¢popMynam C IEPEMEHHBIMU TIPU 3aJaHHBIX 3HAYCHUSAX
[IEPEMEHHBIX; BBINIOJIHATH BEIYUCIICHUS
1o hopMysiaM, Oy CTUMBIE 3HAUCHHUSI
[IEPEMEHHBIX
YpaBHEHUS U CUCTEMBI 10 YpaBHEHUE C OHOMN IIEPEMEHHOM. PemaTe nuHelHOE ypaBHEHHE C OJTHOU

YPaBHEHUN: JINHEHUHBIE
YpPaBHEHUS

Kopens ypaBHenus. CBolcTBa
YPABHEHHUM C OJTHOU IIEPEMEHHOM.
PaBHOCMIBHOCTD ypaBHEHHI.
YpaBHEHHE Kak MaTEMaTHYECKas
MOJENb PEATBHON CUTYAIUH.
JInHenHoe ypaBHEHHE C OJTHOU
nepeMeHHon. Yucno kopHei
JIMHEMHOI 0 ypaBHeHHUs. Pelienue
TEKCTOBBIX 337124 C [IOMOILBIO
JIMHEMHBIX ypaBHEHUN. JINHENHOE
yYPaBHEHHE, COJIEepKaLIee 3HAK
MOAYJIS

IIEPEMEHHOM, TPUMEHSS IPABUIIA
nepexoza OT UCXOIHOTO YPaBHEHUS

K PaBHOCWJIBHOMY €My 0oJiee IpOCTOTo
Buna. [IpoBepars, ABnsgercs iu
KOHKPETHOE YHCIIO KOPHEM
YpaBHEHHMSL.

OnpenensiTe YUCI0 KOPHEN TUHEWHOTO
YPAaBHEHMSL.

Pewmars nnHENHOE ypaBHEHMUE,
coJieprKalliee 3HaK MOIyJIsl.
CocTaBisaTh U peliaTh ypaBHEHUE

10 YCJIOBHUIO 33J1a4U, UHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJjauH
MOJIyYEHHBIA PE3YJIbTAT




Yucna v BBIYUMCICHUS:
CTCIICHDb C HATYPAJIbHbIM
ITOKa3aTCICM

CreneHb ¢ HaTypaJbHBIM
MOKa3aTeJIeM U €€ CBOMCTBA.
3anuch Yynucia B JeCATUIHOU
MO3HUIIMOHHON CUCTEME CUMCIICHUS

[TpuBOIUTH YNCIOBBIE U OYKBEHHBIE
IIPUMEPHI CTENEHU C HATYPaJIbHBIM
nokazaresnem, OObsCHSS 3HaYCHMUS]
OCHOBAHUs CTEIICHU U ITOKa3aTelsd
CTEIICHH, HAXOIUTh 3HAYEHUS CTENICHEN

Byjia all (a — ar000€e paroHaIbEHOe
YHCIJI0, N — HATypaJbHOE YHKCIIO).
[ToHUMATB CMBICIT 3aITUCH OOJIBIIIAX YUCE
C TIOMOIIBIO IECATUYHBIX APOOei U
crernenet uncna 10, npuMeHsaTh X

B PEAJIbHBIX CUTYAIIUSIX

AnreOpanyeckue
BBIPKEHUSI: MHOTOWICHBI
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Opnouniensl. OgHOYICH
cTtanaaptTHoro Buaa. CTeneHb
OJIHOYJIEHa. MHOTOUYJICHHI.
MHorousieH cTaHAapTHOTO BU/A.
Crenens mHOrowieHa. Cnoxxenue,
BBIYUTAHUE, YMHOKCHUE U JICJICHUE
MHorouwieHoB. [IpeoOGpa3zoBanue
1[EJIOTO BBIPAKEHUS B MHOTOUJICH.
KopHu MHOTO4IIEHA.

ToxnectBo. ToXIeCTBEHHBIE
npeodpa3zoBaHusl alNreOpandecKux
BBIpKEHUU. [[oKa3aTenbCTBO
TOXISCTB

OBnazeTs aredpanyeckon
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOT0 MaTepuaa.

[IpuBOANTH OTHOWIEH U MHOTOWIECH
K CTaHJapTHOMY BULY.

Onpenenars CTENEHU OJHOWICHA U
MHOT'O4JICHA.

BbINONHATE yMHOKEHHE OJJTHOUJIEHA
Ha MHOTOYJIEH.

BbINONHATH Cll0KeHUE, BBIYUTAHUE,
YMHO>KEHHE U JeJICHHE MHOTOUYJICHOB.
HaxonuTe KOpHU MHOTOYJIEHA.
@opMyIMPOBATH OIIPENETICHUE




TOXKJIECTBEHHO PABHBIX BBIPAYKEHHUIA.
Hcnonk30Bath npaBuiia

TUTSI TOKa3aTeIbCTBA TOXKICCTB.
BBITIONTHSATE TOX/IECTBEHHBIC
peoOpa3oBaHUsI EJIOT0 BBIPAKECHUS

B MHOTOYJICH ITPUBEICHUEM MTOA00HBIX
CJIaraeMbIX, PaCKPBHITHEM CKOOOK.
OcCyImecTBIATh pa3I0KEHUE MHOTOYWICHOB
HA MHOYKUTEIIN TTyTEM BBIHECCHUS

3a CKOOKHU OOIIEro MHOXKHUTEISI, METOJI0M
TPYIITAPOBKH.

[IpumensaTh npeoOpazoBaHue
MHOTOYJICHOB JIJISl PEILICHUS Pa3TUIHbIX
3aJ1a4 U3 MaTeMaTHUKH, CMEKHBIX
MIPEIMETOB, U3 PEATBHON MPAKTHUKH.
3HAKOMHTBHCS C UCTOPHEH pa3BUTHS
MaTeMaTHKH

AnreOpanyeckue
BBIpKEHHUS: (OPMYJIBI
COKPAILIEHHOI'O YMHOXECHUS

14

DopMyJIbl COKPAIEHHOTO
YMHOXEHHUS: KBaAPAT CYMMBI U
KBaJpaT pa3HOCTHU JBYX
BBIPAKEHUI, KBaJIpaT CyMMBI
HECKOJIbKMX BBIPaXEHHM, KyO
CYMMBI U Ky0 pa3HOCTH JIByX
BBIPAKECHUH, Pa3HOCTH KBAIPaTOB
JBYX BBIPAKEHUH, IPOU3BEICHNE

OBnageTs airedpanyeckon
TEPMUHOJIOTUEN U CUMBOJIMKOM,
IIPUMEHSATH €€ B IIPOLIECCE OCBOCHUS
y4eOHOTO MaTepuana.

BBITIONHSTE TOXKAECTBEHHBIC
peoOpa3oBaHUsI 1IEJIOTO BHIPAKEHUS

B MHOT'OYJICH MPUBEIEHUEM TTOJI0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK,




Pa3HOCTH ¥ CYMMBI JIBYX
BBIpaXEHU, CyMMa U pa3HOCTh
KyOOB JIBYX BbIpa)KCHUH.
Paznosxenne MHOro4jIeHa

Ha MHOXKHUTenH. BeiHecenue
00IIET0 MHOKHUTEIIS 32 CKOOKH.
MeTtoa rpynnupoBKU

C UCIIOJIb30BaHUEM (popMyI
COKPAILLIEHHOI'O YMHOKECHHUS.
OcCy1ecTBIATh pa3JI0KEHUE MHOTOWICHOB
Ha MHOYKUTEININ IIyTEM BbIHECEHUS

3a CKOOKH O0IIEro MHOKHUTEISA, METOIOM
IPYNIIUPOBKU, TPUMEHEHUS (DOPMYJIBI
COKPAILLIEHHOI'O YMHOKECHUS.

[IpumensaTh npeoOpazoBaHue
MHOTOWICHOB JIJISI PELIEHUS Pa3JInYHbIX
3a/1a4 U3 MaT€MaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEATBHON MPAKTUKHU.
3HAKOMUTBCS C ICTOPUEHN Pa3BUTHUS
MaTeMaTHKU

Yucia v BBIYUCIICHUA
JIEITUMOCTD

10

JleIMMOCTh LIEIBIX YHCe.
CaoiictBa nenumoctu. [Ipocteie

Y COCTaBHbIC uncia. YETHbIE

Y HeuéTHble yncna. [Ipusznaku
neaxnMoctu Ha 2,4, 8,5, 3, 6, 9, 10,
11. ITpu3Haku JENUMOCTHA CYyMMBI U
MIPOU3BEACHUS LIEIbIX YHCEIT

npu peieHnu 3a1a4. Hanbomabmmii
OoOIINI NeIUTENTh U HAUMEHBIIIEE
o011iee KpaTHOE JIBYX YUCEI.
B3auMHO nipoctsle uncina.
Anroput™m EBknnna. [lenenue

[IpuMeHSTh CBOMCTBA NEITUMOCTH.
[TpuBOAMTE MPUMEPHI M PACIIO3HABATH
MIPOCTHIE U COCTABHBIC YKCIIA, YETHBIE U
HEYETHBIC YHCJIa.

JloKka3pIBaTh ¥ IPUMEHSTH TPU3HAKH
menuMoctd Ha 2, 4, 8,5, 3,6, 9, 10, 11,
MIPU3HAKH JICTMMOCTH CYMMBI 1
MIPOM3BEACHUS 1IEIIBIX YHCEIL.
HaxoauTte HanOoIbIINI OOIINN IETUTEID
¥ HauMeHbIIee o0IIee KpaTHOE IBYX
YHCe.

Permath npakTHKO-OpUEHTUPOBAHHBIC




C OCTaTKOM. CpaBHCHHH OCIbIX
YUCCII 11O MOAYJIIO HATYPAJIBHOTI'O
quciia

3a/1a4M, UCTIOJIb3Ysl HAauOOJIBIIMI OOITHA
JieIuTe b, HaUMEHbIIIee 00I1ee KpaTHOe
JIBYX YHCEIL.

Pacrnio3HaBaTh B3aMHO ITPOCTHIE YUCTIA.
IIpumensaTs anroputM EBkina.
DopMyIUPOBATH ONIPEAECICHUS IEIIMMOCTH
HAIIEJI0, YACEN, CPABHUMBIX IO JAHHOMY
MO/TYJIIO.

BEINonHAITE A€aeHnEe ¢ 0CTaTKOM

QyHKIMU: TUHEUHAS
byHKIMS
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Jluneiinas QyHkuus, €€ CBOKMCTBA.
['padux nuHeHON QyHKIMH.
I'paduk Gyuxuuu y = | X |.
KycouHo-3a1annblie (yHKIMH

Pacnio3naBaTh TMHEIHYIO QYHKIIHIO

y = kx + b, onuceiBath e€ CBOMCTBA

B 3aBUCUMOCTH OT 3HAYCHUMU

ko3 urmeHToB K u b.

Ctpouts rpaduku IMHEHHON PYHKIUH,
byHKIMU Y = | X |, KyCOUHO-3aJaHHOM
byHKUIUN.

Hcnonp3oBath HUPPOBbIE pECYPCHI
1Tt TOCTpoeHUs rpaduKoB (GYHKLIHNA U
W3yYECHUs UX CBOWCTB.

ITIpuBOAUTH pUMEPHI JTUHEUHBIX
3aBUCHMOCTEH B pPEaIbHBIX IIPOLIECCaX U
SABJICHUSAX

YpaBHEHHUS U CUCTEMBI
YPaBHEHUI: CUCTEMBI
JIMHEWHBIX YPABHEHUU

14

YpaBHEHHE C ABYMs
nepeMeHHbIMU. [ paduk TMHEHHOTO
YPABHEHUSI C IByMSI IEPEMEHHBIMU.

CTpouTh B KOOPJIMHATHON INIOCKOCTH
rpaduK JIMHEHHOTO YPAaBHEHHUS C IBYMS
NEPEMEHHBIMH; MOIb3YSICh TPAPUKOM,




CucTeMbl TMHENHBIX YPABHEHHM
C ABYMsI IIEPEMEHHBIMM.
['paduyeckuii MmeToa peneHus
CHUCTEMBbI JIMHEMHBIX YPABHEHUMN
C IByMs IEpeMEHHbIMU. Pemenne
CUCTEM JINHEWHBIX YPABHECHUM

C IByMS IEPEMEHHBIMUA METOJIOM
MOJICTAHOBKHU U METOJIOM
cnoxenus. Cucrema AByX
JIMHEMHBIX YPABHEHUH C IBYMS
MIEPEMEHHBIMU KaK MOJIEIIb
pEATBHOU CUTYAIlUH

MIPUBOJUTH IPUMEPHI PEIICHUS
YPaBHEHUS.

HaxoauTsk pelienre cuctemsl ABYX
JIMHEWHBIX YPAaBHEHUH C IByMsI
IIEPEMEHHBIMHU.

CocTaBisATh U peIaTh CUCTEMY JBYX
JIMHEWHBIX YPABHEHUH I10 YCIOBHIO
3a/1a4M, HHTEPIPETUPOBATH

B COOTBETCTBHMU C KOHTEKCTOM 3a71a41
IIOJIyYECHHBINA pe3yJIbTaT

[ToBTOpEeHue, 06061ICHUE,
cucTeMaTH3anus 3HAaHUU

[ToBTOpEHNE OCHOBHBIX MOHITUI
Y METOJOB Kypca 7 Knacca,
0000111eHe 3HAaHU I

Br16upaTh, NpuMeHSTh OLIEHUBATh
CIOCOOBI CPAaBHEHHMSI YKCE, BEIUUCIIECHUH,
TO/IE€CTBEHHBIX IPE0Opa30BaHUI
anreOpanvyeckux BbIpaXE€HUI, pelieHus
YPaBHEHUH U CUCTEM YPABHEHUM, 3aTaHUS
byHKIUH, aHaIM3a U MOCTPOSHUSI UX
rpaduKoB.

Hcnonb3oBaTh PyHKIIMOHAIBHO-
rpadudeckue mpeCcTaBICHUS

JUISL PELLICHUS 3a1a4.

OcylecTBIATE CAMOKOHTPOJIb
BBINOJIHSAEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3ysbTaTa BEIYUCIEHUM,




peoOpa3oBaHUM, TOCTPOCHUH.

Pemiats 3agaun u3 peaibHOM KU3HHU,
MIPUMEHATH MaTEeMaTUYECKHE 3HAHUS

JUISL pEIIEHUs 3a]1a4 U3 APYTUX MPEIMETOB.
PemaTe TekcTOBBIE 3a/1a4M, CDABHUBATD,
BBIOHpATh CIIOCOOBI pEIIeHUs 3aauu

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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8 KJIACC

HEepaBeHCTBA

CBOIICTBA YHUCIIOBBIX HEPABEHCTB.
JIoKa3aTenbCTBO HEPABEHCTB.
HepaBeHCTBO ¢ IIepeMEHHOM.
Crporue 1 HeCTpOrue HEPaBEHCTBA.
CrnoxxeHre 1 YMHOKCHHE
YUCJIOBBIX HEPABEHCTB.
OueHrMBaHWE 3HAYECHUS
BBIPAKCHUS.

[IoHATHE O pElIEHNN HEPABEHCTBA
C OAHOM mepeMeHHOU. MHOXKECTBO
peLIECHN HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.
HepasencrtBo-cnencraue.
HucoBble TPOMEXYTKU. JInHENHOE
HEPABEHCTBO C OJHOM ITEPEMEHHOU
Y MHOKECTBO €TI0 PELICHUM.
Pemenne nuHeHBIX HEPABEHCTB

C OJTHOW NIEPEMEHHOM.

CucTeMbl TMHEHHBIX HEPABEHCTB

C OZTHOM mepemMeHHou. Pemenue
TEKCTOBBIX 3a7]a4 C [IOMOILBIO

Haszpanwue paznena KommuectBo OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(Temnl) Kypca 9JacoB oOydJaronuxcs
YpaBHEHUS U HEPABEHCTBA! 20 UucnoBele HEPABEHCTBA. @opMyJIMPOBATH CBOMCTBA YMCIOBBIX

HEPABEHCTB, WITIOCTPUPOBATH UX
Ha KOOPJAMHATHOU IIPSIMOM, TOKA3bIBATh
areOpanvyecKu.

OueHnBaTh 3HAYEHUSI BEIPAXKEHUS,
WCMOJIb3ys HEPABEHCTBA.

[IprMeHsTh CBOMCTBA HEPABEHCTB B XO/€
pelIeHus 3aay.

OnpenensiTe paBHOCUIbHBIE HEPABEHCTBA.
[TIpuBOANTE pUMEPHI PEILIEHUN
HEpPAaBEHCTB.

PemaTe nuHeliHbIE HEPABEHCTBA C OJTHOU
MIEPEMEHHOM, CUCTEMBI JINHEUHBIX
HEPaBEHCTB, U300paKaTh PEIICHUE

Ha YUCJIOBOM NPSIMOM, 10Ka3bIBAThH
HEPAaBEHCTBA.

PemaTe TeKCTOBBIE 3a1a4M C TOMOILBIO
JIMHENHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOM.

HccnenoBats TMHENHOE HEPABEHCTBO

C OJHOW NIEPEMEHHOM

C IapamMeETPOM.




JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOU

3HaKOMUTBLCA C UCTOPUEH pa3BUTHUSA
anreopsl

Yucna ¥ BEIYUCIIEHUS
KBaJIpaTHbIN KOPEHb
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KBagpaTHbie kopHHU.
ApudmeTnueckuii KBaJIpaTHBIN
KOpPEHb U ero cBorcTBa. [londarue
HWppalMOHAIBLHOIO YHCIIA.
JlelicTBHS ¢ UppAIMOHAIBHBIMU
yuciiamu. CBoiicTBa IeHCTBHI

C MppalMOHATbHBIMH YHCJIaMH.
CpaBHeHUE UpPALIMOHATIBHBIX
yucea. MHOXKECTBO
JICHCTBUTEIILHBIX UHCEII.
[IpencraBienus o paclIMpEHUAX
YHUCIJIOBBIX MHOXKECTB.
JlonycTrmple 3HaUEHUS
MIEPEMEHHBIX B BBIPAKEHUSIX,
cojiepKammux apupmeTnyecKue
KBaJIPATHBIE KOPHHU.
ToxxnecTBEHHBIE MPEOOPA30BAHMS
BBIPAKECHUH, COJIEPKaAIINX
apudMeTHYECKHUE KBaIpaTHbHIC
KOPHH

@opMyJIMpPOBATH ONPEIAECTICHUE
KBaJpaTHOTO KOPHs U3 YMUCIIA,
apu(PpMETUYECKOTO KBaJAPATHOTO KOPHSI.
[IprMeHATh Onepanuio N3BJICUYCHHS
KBaJpaTHOTO KOPHS U3 YUCJIA, UCTIOJIb3YS
IpU HEOOXOIUMOCTH KAJIBKYJISATOP.
OneHnBaTh KBaipaTHBIE KOPHU LIEIBIMU
YUCJIAMH U JE€CATUYHBIMU IPOOSIMHU.
CpaBHUBATH U YNIOPSAIOYUBATH
palMOHAIIBHBIEC U UPPALMOHAIBHBIC YUCIIA,
3aIIMCaHHBIE C TOMOIIBIO KBAIPATHBIX
KOPHEW.

BrinmonnusaTe onepauuu ¢
MppalOHaIbHBIMU YUCIAMHU.

UccnenoBath ypaBHEHUE X2 = a, HaXOJUTh
TOYHBIC U IPUOTMKEHHBIC 3HAUCHUS
KopHeit ipu a > 0.

HccnenoBarh CBOMCTBA KBaAPATHBIX
KOpHEH, IIPOBOJS YNCIIOBBIE
DKCIIEPUMEHTHI C UCIIOIb30BaHUEM
KJIbKYJISATOpa (KOMIBIOTEPA).
Jloka3bIBaTh CBOMCTBA apU(PMETUUECKUX
KBaJIpaTHBIX KOPHEW; MIPUMEHSTh X




JUTsl IpeoOpa3oBaHus BBIPAKEHUM.
BreinmonuaTe mpeoOpa3oBaHus BEIpaXKCHUH,
CoAEpKaIIMX KBAJIPATHbIE KOPHHU.
Bripaxkats nepeMeHHbIe U3 popmMyi.
Bprancnsate 3Ha4CHUS BBIPAXKEHU,
COJZIepKalMX KBaJApPaTHbIE KOPHHU,
HCIIOJIB3YSI IPH HEOOXOAMMOCTH
KQJIBKYJISITOP.

Hcnonb30BaTh B X0/1€ pelICHUA 3a7a4
3JIEMEHTAPHBIE MTPEICTABIICHHUS,
CBSI3aHHBIC C MPUOIMKEHHBIMU
3HAUYCHUSIMU BEJIMYHH.

3HAKOMUTBCA C UICTOPUEHN PA3BUTHUS
MaTeMaTHUKH

YpaBHEHHS U HEPABEHCTBA!
KBAJIpATHBIC YPABHECHUS
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KBanparnoe ypaBaeHue. Popmyna
KOPHEH KBaJIpPaTHOTO YPABHECHMUSI.
KonunyecTBo 1eMCTBUTENBHBIX
KOpPHEMN KBaJIpaTHOIO YPABHECHMUS.
Teopema Buera.

YpaBHEHHUS, CBOJIUMBIE

K JINHEHHBIM YPAaBHEHUSIM

WJIY K KBAJPATHBIM YPABHECHHUSIM.
KBanparnoe ypaBHeHue

¢ mapameTpoM. Pemienue
KBaJpaTHBIX YPaBHEHUI

Pacrnio3HaBaThe ypaBHEHUs C OJTHOU
MEPEMEHHON, KBaJPATHBIE YPaBHEHUS.
OrnpenensiTe paBHOCUIIbHBIEC YPAaBHEHHSI.
IIpumeHsTh CBOKMCTBA yPABHEHUN C OJHOU
[IEPEMEHHOM.

3anuceiBaTh GOPMYITy KOpHEH
KBaJIpaTHOTO YPaBHEHUS; pellaTh
KBAaJIpATHBIE YPABHEHUS — TTOJIHBIE U
HETIOJIHBIE.

OnpenensTe KOIMYECTBO AEHCTBUTEIIBHBIX
KOpPHEHN KBAJIPaTHOTO YPABHEHUS.




¢ nmapameTrpamu. Pemenue
KBaJpaTHbIX YPaBHECHUH,
coZepKalMX 3HAK MOJTYJIS.
YpaBHEHHE KaK MaTEMaTUYECKas
MOJIEIb PEATIBHOU CUTYalUH.
Peuenne TekCTOBBIX 3a1a4

C IIOMOIIIBIO KBaPaTHBIX
YpPaBHEHUH

HabmoiaTe 1 aHaTU3UPOBATh CBS3b
MEX]Ty KOPHIMH U Kod(pduiimeHTamu
KBaJIPAaTHOTO ypaBHEHUSI.
dopmynupoBaTh TeopeMy Buera, a Takxke
o0paTHYIO TeOpeMyY, IPUMEHSTh 3TU
TEOPEMBI JUIsl pELIeHUs 3a/1ay.
[IpoBoaUTH MpoCTENIINE UCCIEIOBAHUS
KBaJIpaTHBIX YPABHEHUIA.

Pematb TekcToBbIE 3a/1a4H.
3HAKOMUTBCS C HICTOPHUEH pa3BUTHS
MaTeMaTUKU

AnreOpanyeckue
BBIPAKEHHUS: TPOOHO-
parrioHaIbHBIC BRIPAKEHUS
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PanmonanbHbIC BRIpOKCHUS.
ToxxnecTBeHHbIE TPeoOpa30BaHUS
palMOHAJIBHBIX BBIPAXKCHUH.
AnreOpaundeckast JpoOb.
JlomycTumble 3HaYCHUSA
NEePEMEHHBIX B APOOHO-
palOHAIBHBIX BEIPAKCHHSIX.
OCHOBHOE CBOMCTBO
anredpandeckoit 1poou.
Crnoxxenune, BRBIYUTAHHE,
YMHOKCHHE U JICTICHHE
anre0pandecKux IpoOei.
Bo3sBenenue anredpandeckoit
JpoOHU B CTENEHb

3anuchIBaTh aNreOpandecKue BhIPaKEHHUsI.
HaxonuTth nomycTuMble 3HaYEHUS
MEPEMEHHBIX B APOOHO-PAMOHAIBHBIX
BBIPKEHUSX.

BBITTOTHSITE YUCITOBBIC TOJCTAHOBKH U
BBIYUCIISATH 3HAUCHUE TPOOH, B TOM UUCIIE
C TIOMOIIBIO KAJIBKYJISITOPA.
PopMyIUpPOBaTH OCHOBHOE CBOMCTBO
anredpandecKkoi ApoOu U MPUMEHSTH €T0
JUTs1 IpeoOpazoBaHus IpoOeii.
BBITTOTHSTE TOXKACCTBEHHBIC
npeoOpa3oBaHusl palliOHATBHBIX
BBIPAYKECHUM.

BbInonHATh NedcTBYS ¢ anredpandecKuMu




napoosimu. [IpumeHsTh TpeoOpa3oBaHus
BBIPAKEHUH JUJIS PELICHUS 3a4a4.
BripaxkaTs mepeMeHHbIe U3 GopMyI
(bu3mYecKnX, reOMETPUICCKHX,
OIKCHIBAIOIIUX OBITOBBIC CUTYAITUH )

VYpaBHEHUS U HEPABEHCTBA! 19 JpoOHO-pannoHaIbHbIE Pacno3naBaTh JpoOHO-paliioOHaIbHbIC
JpOOHO-pALIMOHAIIbHEIE ypaBHeHus1. Perenue npoOHO- YpaBHEHUS.
ypaBHEHUS pallMOHAJILHBIX YPaBHEHUH, Pemate 1po6GHO-paIimoHaibHbIE
CBOJISAILUXCS K TMHEHHBIM WM K ypaBHEHUS, CBOASIINECS K TUHEUHBIM WU
KBaJpaTHbIM YPABHEHUSIM. K KBa/IpaTHBIM YPABHEHUSIM, UCIIOJIb30BATh
Pemienue apoOHO-paliMOHAIBHBIX METOJI 3aMEHBI IEPEMEHHOM.
YPaBHEHUN METOJ0M 3aMEHbI PemaTe TekcTOBBIE 3a/1aUn
nepeMeHHOM. Perienne TeKCTOBbIX anredpandeckuM CrocoOOM: MepeXoUuTh
3aJ1a4 ¢ MOMOUIbIO APOOHO- OT CJIOBECHOUM (hOPMYJIUPOBKH YCIIOBUS
pPalMOHAJIBHBIX YPABHEHUM. 3aJlayy K ajare0panvdeckor Moaeu myTéM
I'paduueckas unTeprpeTanus COCTaBJICHUS YPABHEHUS; pelIaTh
YPaBHEHUH € IBYMs [IEPEMEHHBIMU | COCTaBJICHHOE YPAaBHCHWC,
MHTEPIIPETUPOBATH PE3YJIbTAT.
Ncnonb3oBaTh rpaduyecKkyro
MHTEPIPETALNI0 YPABHEHUH C IBYMSI
MepeMEHHbIMU
OyHKIMHU 15 OO6nacthb onpeeneHus u Hcnonb3oBath GyHKITMOHATEHYTO

MHO>KECTBO 3HAYCHHUN (PYHKIIUH.
Crioco0bl 3aanust QyHKITHIA.
I'paduk ynkuun. UteHue CBOMCTB

TEPMUHOJIOTHIO U CUMBOJIUKY.
Haxoautk 001acTh onpeaeneHus u
MHOKECTBO 3HAYCHHUH (PYHKITUH.




dbyukiuu no e€ rpaduky. [Ipumepbl
rpaduKoB YHKIUN, OTPAKAFOITUX
pEalIbHBIC TPOIIECCHI.

OyHKIMH, ONTUCHIBAIOIINE MTPSIMYTO
¥ 00paTHYIO POMOPIIMOHATIEHBIC
3aBUCUMOCTH, UX TpaduKu.

dyrkmun y = X4,y = X8, y=/x,

Y=_ W UX CBOMCTBa
X

BoruucnsaTs 3HaueHus GyHKINMA, 3aJaHHBIX
dbopmynamu (Ipu HEOOXOAMMOCTH
HCIIOJIb30BaTh KAJIBKYJISTOP); COCTABIATh
TaOJIUIIbI 3HAYCHUHN (QyHKIIUH.

OrnuceIBaTh CBOMCTBA (DYHKITMM Ha OCHOBE
e€ rpaduueckoro npeacTaBICHUS.
Haxonuts ¢ momoipto rpaduka GpyHKIAA
3HAYEHHE OJTHOM U3 paCCMATPUBAEMBIX
BEJIMYMH I10 3HAYEHUIO IPYTOM.
HccnenoBarh npuMepsl rpaukoB,
OTPAKAOUIUX PEATIbHBIE MPOLECCHI U
sBieHus. [[puBoANTE NpUMEPHI MPOIIECCOB
U SIBJICHUH C 3aJJaHHBIMH CBOMCTBaMHU.
Bripaxats (hopMyIoil 3aBUCUMOCTb
MEK]ly BEIMYNHAMM.

OnuceIBaTh XapaKTep U3MEHEHHS OJJHOMN
BEJINYMHBI B 3aBUCUMOCTH OT U3MEHEHUS
JPYTOM.

Pacro3naBaTh BU/IbI M3ydaeMbIX (PYHKITUH.

CrpouTts rpaduky GyHKIMA Y = X%,y = X,
k

y=Jx, ¥y=—.
X

Hcnonp30Bath PyHKITMOHAIBHO-
rpadudeckue npecTaBICHUS

JUTSI PETIICHUS] U UCCIIEOBaHUS YPaBHEHUN
U CHUCTEM YPaBHCHHUH.




[TpumensTh IUPPOBHIE PECyPCHI
JUTSL TIOCTPOCHHUS TpauKOB U
HCCIIeIOBaHUS CBOMCTB (DYHKITUH

Anrebpandeckue
BBIPKCHHUSI: CTETICHU
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CreneHsb C LEIbIM [TOKa3aTeNIeM U
€€ CBONCTBA.

Cranpaptasiii BUJ yncia. Pazmepst
00BEKTOB OKPYKAIOIIETO MUPA,
JUIMTEJIBHOCTB IIPOLIECCOB

B OKPYXaIOILlEM MUpE

DopMyIUPOBATH ONIPEACTICHNUE CTEICHU
C IICJILIM ITOKa3aTeJIeM.
dopMyIUpPOBaTh, 3aMUCHIBATH

B CHMBOJIMYECKOH (hopMe U
WLTIOCTPUPOBATH TPUMEpPaMHU CBOMCTBA
CTCIICHU C 1ICJBIM IMOKa3aTeJIEM.
[IpuMeHATH CBOMCTBA CTENICHU

JUTsl Ipe0Opa30BaHUsI BBIPAKEHUH,
COAEpKAIIUX CTENEHU C LIETbIM
MOKa3aTeseM.

BrInoaHATE AEMCTBUS C YMCIIaMU,
3alMCaHHBIMM B CTAHIAPTHOM BHUJIE
(YMHOX€EHUE, AeJIeHUE, BO3BECHUE

B CTEIICHB).

[TosmyyaTh npeacTaBieHUE O 3HAYMMOCTH
JNIEUCTBUTEIIBHBIX YUCEIl B IPAKTAUYECKOU
JeSITEILHOCTH YEJIOBEKA.
AHanu3upoBaTh U JIeJIaTh BHIBOBI

0 TOYHOCTHU TIPUOJIMIKEHUS
HppaloOHaIBLHOI0 YKCIIa TP PEIICHUH
3ajJ1ad4.

OKpyriaTh UppAIMOHATIBHBIC YUCIIA,




BBITIOJIHATD MIPUKUAKY PE3yJbTaTa
BBIYMCJIEHUI, OLICHKY 3HAUEHU I YHCIIOBBIX
BBIPAKECHU

Hucna v BBIYACIICHUSA: 7 JlenmeHune ¢ 0OCTaTKOM. DopMyIUPOBATH ONIPEACICHUS IEIIMMOCTH
JNETUMOCTb CpaBHEHUS LEIBIX YUCET HAIIEJIO, YHCEN, CPABHUMBIX MO TAHHOMY
[0 MOJYJIIO HAaTYpaJIbHOTO YHUCIIA. MOZYJIIO.
CBoiicTBa CpaBHEHUH IO MOIYJIIO. BpInonHATh 1eneHue ¢ 0CTaTKOM.
OcTtaTku CyMMBbI U MIPOU3BEACHUS Jloka3bIBaTh U IPUMEHATH CBOMCTBA
110 JAHHOMY MOJYJIIO CPaBHEHUU O MOAYJIIO.
HaxoauTpe ocTaTku CyMMBI U
MPOM3BEICHUA IO JAHHOMY MOJTYJTIO
[ToBTOpEeHue, 06061ICHUE, 10 [ToBTOpEHHE OCHOBHBIX OHATUIA 1 Br16upath, NpUMEHSTH OIEHUBATh

cucTeMaTH3alus 3HaHUI

METOJ0B KypcOB 7 U 8 KJIaCCOB,
0000111eH1e 3HAaHU T

CIOCOOBI CPABHEHUS YU CEI, BRIUUCIICHUH,
TOJIECTBEHHBIX MpeoOpa3zoBaHUil
BBIPAKEHU, PELIECHNS YPABHEHUH U
CUCTEM YPaBHEHUM, HEPABEHCTB,
MOCTPOEHUS TPaUKOB.

OcyuiecTBIATH CAMOKOHTPOJIb
BBINOJIHSEMBIX IEUCTBUN U CAMOIIPOBEPKY
pe3yJIbTaTa BbIYNUCICHNH,
npeoOpa3oBaHUM, MOCTPOCHUH.

Pemats 3agaum U3 peanbHON KU3HU,
MIPUMEHSTh MAaTEMAaTUYECKUE 3HAHUSA

IUTsl pELIEHUs 3a1a4 U3 APYTUX MIPEIMETOB.
Pewiars TexkcTOBBIE 3a1a4M, CPABHUBATD,




BBIOMpATH CIOCOOBI PeIICHUS 3a/1a4H.
Hcnonp3oBath (HyHKIIMOHATIHHO-
rpaduyeckue npeCcTaBICHUs

JUISl pELLICHUS 3a1a4

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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9 KJIACC

Haszpanwue paznena KommuectBo OcHOBHBIE BU/IbI ACSTEILHOCTH
(Temnl) Kypca 9JacoB Ocrosroe conepare oOydJaronuxcs
QyHKINN 25 Oynkuus. CBoicTBa QyHKIUI: OnuceIBaTh MOHATHE «(PYHKITHS.

HYJH (PYHKIUHU, TPOMEKYTKHU [IpuMeHATh cBOKCTBA (PYHKIMI: HYJIN
3HAKOIIOCTOSIHCTBA (DYHKIUH, (GyHKIUH, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA
MIPOMEKYTKH BO3PACTAHUA U (yHKLIMH, TPOMEKYTKHA BO3pACTaHUA U
yObIBaHMS (PYHKIIUHU, YETHBIC U yObIBaHUS (PYHKIIMHU, YETHBIC U HEUETHBIE
HEUYETHBIE PYHKIMU, HauOoblllee U | (PYHKUMU, HAUOOJbLIEE U HAMMEHBIIIEE
HavMeEHbIIIee 3HAaYeHUs PYHKIUU. 3Ha4YCHUS PYHKIUU.
[Toctpoenue rpaduxoB PyHKIIHI Pacrnio3HaBaTh KBapaTHBIN TPEXUIIEH,
C IOMOLIBIO MPE0OPa3OBAHMIA. YCTaHABJIUBATh BO3MOKHOCTh €0
KBangpatheii Tpéxunien. Kopau pa3ioKeHUs Ha MHOXXUTENH,
KBaJIpaTHOTO TPEXUIICHA. pacKJIaJbIBaTh HA IMHEHHbBIE MHOKHUTEIIN
Pasnoxenue kBagpaTHOrO KBaJPATHBIN TPEXUIIEH C
TpEXUsieHa Ha TMHEHHBIE HEOTPULIATEIBHBIM JTUCKPUMUHAHTOM.
MHOHUTEIH. Pacno3HaBath KBaipaTHYHYIO (QYHKIHIO
KBagparnunas QyHkius u eé no opmyze.
cBoiicta. [Tapaboa, KoopIUHATHI IIprBOIUTE IPUMEPBI KBAJPATUIHBIX
BEPIIMHBI TapadoJIbl, OCh 3aBUCUMOCTEN U3 peabHOM KU3HHU,
CUMMETPHUU NapaloIbl. (bU3HUKH, TEOMETPUH.
[TocTpoenue rpaduka BrisaBisats 1 000011aTh 0COOCHHOCTH
KBaIPaTUYHOU QYHKIIUU. rpaduka
[Tonoxenue rpaduxa KBaJpaTUIHOUN (PyHKITUU
KBaJIpaTUYHON (pyHKLIHUU y = ax? + bx + c.




B 3aBUCHUMOCTH OT €€
koahdunrenToB. Mcmonb3oBanne
CBOWCTB KBaJAPAaTHYHOU (PYHKIIUH
JUISL PELLICHUS 3a/1a4.

Crenennbie GyHKIUN

C HaTypaJbHBIMU I1OKA3aTEIISIMU,
uX rpaduKu U CBOWCTBA.

Ipaduxu dynkmmii: y = /x, y=3%x,
y =1x|

Onpenensatb KOOPAUHATHI BEPIIUHbI
napaboJibl, 0Cbh CHMMETPHH MapadoJIbI.
Ctpouts rpadvku KBaJIpaTUIHBIX
GbyHKIMIA, 3aJaHHBIX POopMyJIaMH BUIA
y = ax,

y=ad+q,y=(x+h)?+c,
y=ax?+bhbx +c.

BrimonHsATs mocTpoeHue rpaduKoB
(GyHKIIMIA C TOMOIIBIO TpeoOpa3zoBaHu
BUJIA:

f(x) = f(x) + a; f(xX)=>f(x + a); f(x) =
kf(x), f(x) =1(| x[), f(x) = [f(x)].
Pacnio3naBaTh cTeneHHbIE DYHKIIMU

C HaTypaJIbHbIMH TIOKa3aTeJIIMU, CTPOUTD
rpauKy CTENEeHHbIX (QYHKIIHIA

C rmokasaremnsiMu 2 u 3.

Hcnonb3o0BaTh CBOMCTBA IPpapUKOB
CTETICHHBIX (DYHKIIHIA C HATypaTbHBIMH
MOKa3aTeJSIMU TP PEIICHUH 3a]1a4.
Crpouts rpaduky GyHKIHH y = v/X
y=3¥x, y=]x|.

AHanu3upoBaTh U MPUMEHSITH CBOMCTBA
M3YYECHHBIX (DYHKIIMH AJI51 UX TOCTPOCHHUS,
B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX

pecypcoB




ypaBHeHI/ISI N HCPABCHCTBA!
KBa/IpaTHbBIC HCPABCHCTBA

15

[TonsiTHe O pelIeHUH HEPABEHCTBA
C OHOU mepeMeHHON. MHOXECTBO
pellIeHU HEepaBEHCTRBA.
KBanparHbie HEpaBeHCTBA C OHOM
IIepEMEHHON. Pelienne HepaBeHCTB
rpaduyecKUM METOJ0M U METOJIOM
nHTepBaioB. HepaBeHCTBa,
coAepkKaIlre 3HAK MOJTYJIS.
CucTeMbl HEpaBEHCTB C OJTHOU
IIEpEMEHHOM. Perenre TeKCTOBBIX
3a71a4 C MTOMOIIbIO HEPABEHCTB,
CHUCTEM HEPABEHCTB.

HepaBeHncTBo ¢ nBy™ms
nepeMeHHbIMU. Penienue
HEPABEHCTBA C JIByMsI
nepemeHHbIMU. ['paduueckuit
METO/I PELICHUSI CUCTEM
HEPABEHCTB C JIBYMsI
nepeMeHHbIMU. CHCTEMBI
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

YuraTh, 3aUCHIBATh, IOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA;
HCIIOJIb30BaTh CUMBOJIUKY U
TEPMUHOJIOTHIO.

Brinonuars npeoOpa3oBaHus HEPABEHCTB,
MCIIOJIB30BaTh ISl IpeoOpa3oBaHus
CBOMCTBA YUCJIOBBIX HEPABEHCTB.
Pacnio3naBaTh KBaJpaTHBIC HEPABEHCTBA
C OJTHOW MIEPEMEHHOM.

Pemiats kBagpaTHOE HEPABEHCTBO
rpauyeCcKUM METOJIOM U METOJIOM
MHTEPBAJIOB.

Pemiath kBajipaTHbIC HEPABEHCTBA,
HCIIOJB3YsI TpaduiyecKue mpeaCTaBICHUS.
Pemiats HEpaBeHCTBA, COIEpKALIUE 3HAK
MO/TYJIS.

N3o0paxath pelieHne HepaBeHCTBA

C OJTHOW MEPEMEHHON U CUCTEMBI
HEPABEHCTB Ha KOOPAUHATHOU IIPSMOW,
3alUChIBATh PEIICHHUE C TIOMOIIBIO
CHUMBOJIOB.

OcBauBath ¥ MPUMEHSATH HEPABEHCTBA
MIPHU PEIICHUH PA3JIMYHbBIX 3a7a4, B TOM
YuCJIe MPaKTUKO-OPUEHTUPOBAHHBIX.
Pacnio3HaBaTh HEpaBEHCTBO C ABYMS
MIEPEMEHHBIMU.




[IpumensTh rpaduyecKkuii METO1 peleHus
CUCTEM HEPABEHCTB C ABYMS
MepeMEHHBIMU

YpaBHEHUS U HEPABEHCTBA:!
YpPaBHEHHSI, HEPABEHCTBA
Y X CHCTEMBI

25

bukBaapatHbie ypaBHEHUS.
[IpuMepsl TPUMEHEHU METOIOB
PaBHOCUJIBHBIX ITPEOOpPa30BaHU,
3aMEHBI IIEPEMEHHOMN,
rpa¢uuecKoro MeToja nmpu
peleHnn ypaBHeHUN 3-1 u 4-1
CTEIICHEH.

Pemenue n1poOHO-paliioHaIbHbBIX
YPAaBHEHUN U HEPABEHCTB.
Pemenue cucrem ypaBHeHHM

C ABYMsI IEPEMEHHBIMU.
Pemenune npocrenmmx cuctem
HEJIMHENHBIX YPABHEHUM C IByMs
nepemeHHbIMU. ['paduueckuit
METOJ| PELICHUS CUCTEMBI
HEJIMHENHBIX YPABHEHUM C IByMs
nepeMeHHbIMU. Crctema aByX
HEJIMHEWHBIX YPaBHEHUN

C IBYMs IEPEMEHHBIMU KaK MOJIEIb
pEAIbHOM CUTYALUU.

CucreMa HEIMHENHBIX YPaBHEHU I
C IapaMeTpoM.

Pemate OMKBaipaTHBIE YpaBHEHUS.
[IpuMeHATh METOIbI PABHOCUIIBHBIX
npeodpa3zoBaHmii, 3aMEHbI IEPEMEHHOM,
rpaguueckoro MeTo/ia Mpyu pelieHuu
ypaBHEHHM 3-i U 4-i1 CTEIICHEN.
Pemate 1poOHO-paninoHanbHbIE
YpaBHEHUS U HEPABEHCTBA.
Pacnio3HaBaTh TMHEWHbBIE YPABHEHUS
C ABYMsI IEPEMEHHBIMU.

Ctpouts rpadvku ypaBHEHUI, B TOM
YUCJIE UCTIONB3YSI IU(PPOBBIE PECYPCHI.
Pemate npocreinme cucTeMbI IBYX
HEJINHEWHBIX YPAaBHEHUU C IBYMs
MepEMEHHBIMU.

[IpuBoauTh rpaduyecKyro
MHTEPIPETALNIO PENICHUS YPaBHEHUS
C ABYMsI IEPEMEHHBIMU U CUCTEM
YpaBHEHUH C ABYMS IEPEMECHHBIMH.
Pemath TeKCTOBEBIE 3a1aUN
anredpandeckuM CriocoOoM.
UccnenoBath cucTeMbl HETMHEHHBIX
YPaBHEHUH C TapaMeTpPOM.




[Ipocrelimme HepaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CHCTEMBI

Pemats npocreiime HEpaBeHCTBA
C IBYyMsI IIEPEMEHHBIMHU U UX CUCTEMBI

YucnoBeie
IMOCJIENOBATEILHOCTH
Y MPOTPECCUA

25

[TonsTHE YnCIOBOM
1oCJeA0BaTENbHOCTH. KOHEUHbIE U
OeCKOHEYHbIE
MOCJIEIOBATEIbHOCTH.
OrpanndeHHas
MOCJIEI0BATEIbHOCTh. MOHOTOHHO
BO3pacTatoias (yObIBaroIasi)
MOCJIeI0BAaTENbHOCTh. CIIOCOOBI
3a1aHus TTOCIEA0BATEIbHOCTH:
OIMCATEIIbHBINA, TAOTUYHBIN,

C IOMOIIIBbIO POPMYJIBI N-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckas u
reOMETpUYECKas MPOrpeCcCu.
CBoiicTBa 4JICHOB
apu(pMeTHYeCcKon 1
r€OMETPUYECKON TPOTPECCUM.
@opmyJibl N-TO 4iIeHa
apupMeTH4ecKoil 1
reOMETPUYECKON TPOTPECCUM.
®opMyJIbI CyMMBI TIEPBBIX N
YJIEHOB apu(PMETHUUECKOU U
r€OMETPUYECKOMU MPOIPECCUM.

OcBauBaTh ¥ MPUMEHATHh UHJICKCHBIE
0003HAYCHHUS, CTPOUTH PEUCBBIC
BBICKA3bIBAHUS C UCIIOJIb30BAHUEM
TEPMHHOJIOTHH, CBI3aHHOU C IOHATHEM
MOCJIEI0BATEIbHOCTH.

OnpenensaTh BUABI TOCIEN0BATENBHOCTEN:
OrpaHUYEHHAs! MOCIEeI0BATEILHOCTD,
MOHOTOHHO BO3pacTaroiiast (yobIBaroIasi)
MOCTIEIOBATEIHLHOCTb.

AHanu3upoBath popmyiry N-ro ujieHa
MOCIIE0BATEIHLHOCTH WM PEKYPPEHTHYIO
(bOpMyITy ¥ BBIYUCIISTH YICHBI
MOCJIEIOBATEILHOCTEH, 3a/IaHHBIX dTUMHU
dhopmynamu.

YcranaBnuBaTh 3aKOHOMEPHOCTD

B [TIOCTPOCHHH TOCIIEI0BATEIILHOCTH,

€CJIM BBIITUCAHBI TIEPBBIC HECKOJIBKO

€€ YJICHOB.

Pacno3naBaTh apuMeTHUECKYIO U
reOMETPUUYECKYIO IPOrPECCUU NP PA3HBIX
crnoco0ax 3aJaHusl.

Pemmatp 3a1aum ¢ uCMoib30BaHUEM
dbopmyn N-ro wieHa apuPpMeTHIeCKOM




3aiauu Ha MPOIEHTHI, 0AHKOBCKUE
BKJIAJIbl U KPEIUTHI.
[IpencraBiienue 0 CXOIUMOCTH
MOCJIETIOBATEIBHOCTH,

0 CYMMHPOBaHUU OECKOHEYHO
yOBIBAIOIIECH rEOMETPUUECKON
IIPOTPECCUM.

Meton MaTeMaTHYEeCKOU
nHaykuuu. [Ipocreimme npumepsl

1 T€OMETPUUYECKOM ITPOTPECCU, CyMMBI
MEPBBIX N YJICHOB.

N300pakaTh 4iieHbI MOCIEI0BATEILHOCTH
TOYKaMH Ha KOOPJAMHATHOMN

TIJIOCKOCTH.

PaccmaTtpuBats mpuMepsbl POLECCOB U
SIBJICHUW U3 pEaJIbHOM KU3HH,
WUTIOCTPUPYIOLINE U3MEHEHHE

B apu(pMETHUECKOUN IPOrPECCHH,

B F€OMETPUYECKON MPOrPECCUU;
M300pakaTh COOTBETCTBYIOIIUE
3aBUCUMOCTH TpaUyECKH.

Pemiats 3agaun Ha IPOLICHTHI, 0AHKOBCKUE
BKJIaJIbl U KPEAUTOBAHUE.

[IpencraBiaTs 6€CKOHEUHBIE
nepuognvecKue ApoOu B BUIC
OOBIKHOBCHHBIX.

3HAKOMUTHCS C TIOHATHEM CXOJIUMOCTH
MOCJIEA0BATEIbHOCTH, HAXOIUTh CYMMY
0ECKOHEYHO yObIBAIOIIEH TeOMETPUUYECKOM
MIPOTPECCUMU.

[IpuMeHsTh METOT MATEMATHUECKOM
WHTYKITAH.

3HAKOMUTKCS C UCTOPUEH pa3BUTHS
MaTeMaTHKHU




Anrebpandeckue
BBIPKCHHUSI: CTETICHB
C paruoHaIBLHBIM
nokazaresem

12

Kopens n-ii crenenn. CBoiicTBa
KOpH$ N-i crenenu. CTeneHb

C pallMOHAJIbHBIM MOKA3aTEIEM

Y €€ CBOMCTBA.

ToxaecTBeHHbIE TPe0oOpa30BaHUS
BBIpaKEHUH, COJIepKAIINX KOPEHb
N-i creneHu. ToXaeCTBEHHBIC
npeoOpa3oBaHus BHIPAKECHUM,
COJICpIKAIlIUX CTEICHb

C pallMOHAJIBHBIM TOKa3aTeNIEM

DopMyIHPOBATH OIIPEACIICHNS KOPHS
N-U CTENEHH U CTENEHU C PAllMOHAJIBHBIM
ITOKA3aTEIIEM.

IIprMeHATH ONepannio U3BICYEHUS
KOpHS N-U CTENEHU, UCTIOJIB3Y I

IpU HEOOXOJJUMOCTHU KaJIbKYJIATOP.
BrlunciiATs 3HaUYCHHUE CTENIEHU

C PallMOHAJIbHBIM IOKA3aTENEM.
OueHnBaTh 3HAYEHUE KOPHS N-11 CTENIEHU,
3HAQ4YEHUE CTEIECHH C PAlHOHAIBHBIM
[I0KA3aTeJIEM LIEJIBIMU YUCIIaMU U
JIECATUYHBIMH TPOOSMHU.

CpaBHHBATh M YIIOPSIOYMBATH
palMOHAIIBHBIEC U UPPALMOHAJIBHBIC YUCIIA,
3aIMCaHHbIE C TOMOIIBIO KOPHS N-1
CTEIICHU, CTEIIEHHU C PALMOHAIBHBIM
ITOKA3aTENEM.

BBINOIHATH TOXKAECTBEHHBIE
peoOpa3oBaHMs BEIPAKCHUS,
COZEpKAIEr0 KOPEHb N- CTETIEHU,
CTEIIEHb C PALlMOHAJIBHBIM II0KA3aTEJIEM.
3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS
MaTeMaTUKU

IToBTOpEeHue, 06006IICHNE,
CHUCTEMATHU3ALUs 3HAHUI

34

Uucna v BEIYKMCICHUS (3a1UCh,
CpaBHEHHUE, IEUCTBUSA

OnepupoBaTh NOHATUEM YHCIOBOTO
MHOKECTBA.




C IEMCTBUTEILHBIMU YU CIIAMH,
YUCJIOBas MpsAMast; MPOIEHTHI,
OTHOIIICHUS, TIPOTIOPIINH;
OKpYTJICHHUE, MPUOIHKEHUE,
OIICHKA)

AKTyanu3npoBaTh TEPMUHOJIOTHIO U
OCHOBHBIE JICCTBUS, CBSI3aHHbBIC

C YMCJIAMHU: HAaTypaJIbHOE YUCIIO0, TPOCTOE
Y COCTABHOE YMCIIO, IEIIMMOCTD
HaTypaJbHBIX YHCEI, TPU3HAKU
JNETUMOCTH, LIEJIOE YNCIIO, MOYJIb YUCJIA,
OOBIKHOBEHHAsSI U JIECATUYHAS APOOb,
CTaHJAPTHBIN BUJI YHCIIA,
apu(pMETUYECKU KBaJAPATHBINA KOPEHb.
BpInonHATH 1€UCTBUSA, CPaBHUBATh U
YIIOPSAI0YMBATh YKCIIA, IPEACTABIISITh
Yyycila Ha KOOPAUHATHOMN IIPSIMOW,
OKPYIJISITh YUCJIA; BBITIOJHATH NPUKUAKY
Y OLIEHKY pe3yJIbTAaTa BBIYUCICHUM.
Pemats nipaktryeckue 3agauu,
COJZIEpIKalllAE IPOLIEHTHI, 10JI1, YaCTH,
BBIPAKAIOLINE 3aBUCUMOCTH:

CKOpPOCTb — BPEMs — PaCCTOSIHUE,

LIEHA — KOJIMYECTBO — CTOUMOCTB,
00BEM pabOThI — BpeMs —
IIPOU3BOJIUTENIBHOCTD TPYAA.

Paz6upath peanbHbIC KU3HCHHBIE
cuTyanuu, GOpPMyIUPOBATh UX Ha SI3bIKE
MaTEMATUKH, HAXOIUTh PELICHHUE,
MIPUMEHSS] MAaTEMAaTUYECKHUM arapar,
MHTEPIIPETUPOBATH PE3YJIbTAT




TekcToBbIe 3a1auu (perieHne
TEKCTOBBIX 33]1a4 apu(hMETHUICCKUM
U aareOpandecKuM CrocooamMu)

Pemmate TekCcTOBBIE 3a1aUH
apu(PMETHIECKUM CITOCOOOM; U3BJICKATh
HE0OXO0AMMBbIE TAHHBIE, TPE/ICTABICHHbIE
B BepOaJIbHOM, rpadhuuecKoM 1
TaOJMYHOM BHJIE.

PemaTe TEKCTOBBIE 33/1a4H C TOMOIIIBIO
BBEJICHUSI IEPEMEHHBIX, COCTABIISATh
ypaBHEHUSI, HEPABEHCTBA, CUCTEMBI
ypaBHEHUHN U HEPABEHCTB IO YCIOBUIO
3a/1a4uu

Anrebpanyeckue BbIpaKCHUS
(mpeoOpaszoBaHue anredpandecKux
BBIPKEHUIM, TOMTYCTUMBIE
3HAYCHUS)

OnepupoBaTh MOHITUSIMU:

CTEIEHb C LIEJIBIM MIOKA3aTENEM,
apu(pMeTHYeCKUid KBaIpaTHbI KOPEHb,
MHOTOYJICH, alireOpandeckas Ipoob,
TOXECTBO.

BrITOIHATE OCHOBHBIE IEUCTBUS:
BBITIOJTHATH PacyeThl o GopMyJiam,
peoOpa3oBbIBATH IIENbIe, APOOHO-
palMOHANIbHBIC BBIPAKEHUS

Y BBIPAXKEHUS C KOPHIMHU,
pEeann30BbIBATh PA3JI0KEHHE
MHOT'O4JIEHa Ha MHOHUTEIIH,

B TOM YHCJIE C UCHOJIb30BAHUEM (HOPMYIT
Pa3HOCTH KBAJIPAaTOB, CYMMBbI U Pa3HOCTH
KyOOB, KBaJipaTa CYMMBI ¥ pa3HOCTH,




Ky0a CyMMBbI U Pa3HOCTH; HAXOAUTh
JOITy CTUMBbIE 3HAYEHHS IEPEMEHHBIX

IUIsl APOOHO-PAIIMOHATILHBIX BRIPAXKEHUH,
KOpPHEH.

MopenupoBaTh ¢ IOMOIIbIO (GOpMyIT
peaIbHBIE TPOLECCHI U SIBIICHUS

®yHkuuu (MOCTpOEHUE, CBOMCTBA OnepupoBarh NOHATUSIMU: QYHKILIHS,
U3YYECHHBIX (QyHKUUH; rpaduk GyHKIMH, HYJIH QYHKIUH,
rpauuecKoe pelIeHNE YPAaBHEHAN | TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

U UX CHCTEM) MIPOMEKYTKH BO3pACTaHUsl, IPOMEKYTKU

yObIBaHUs, HAUOOJIbIIIEE U HAUMEHBIIIEE
3Ha4YCHUS (PYHKIUH.

AHann3upoBaTh, CPABHUBATb,
00CyX/1aTh CBOMCTBA (DYHKIIUI, CTPOUTH
uX rpaukH.

OmnepupoBaTh MOHATHAMHE: TIpsMast
MIPOTIOPIIMOHAIIBHOCTD, OOpaTHas
IPONOPLUOHAIBLHOCTD, JIMHEWHAs
GbyHKLMS, KBaipaTU4HAas QyHKIINS,
napabona, rurepoora.

Hcnonb3oBath rpaduku U1 ONpeieIeHUs
CBOWCTB, ITPOIIECCOB U 3aBUCHMOCTEH,
IJI peLIeHUs 3a/1a4 U3 APYTUX Y4eOHBIX
MPEAMETOB U PEATTLHOM KU3HU;
MOJIETTUPOBATH C MMOMOIIBIO TpaUKOB




peanbHbIe IIPOLIECCH] U SIBIICHUS.
Bripaxkats hopmynamMu 3aBUCUMOCTH
MEX]ly BEJIMYNHAMU, MOJICIIUPOBATH
peanbHbIe IIPOLIECCHI

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPHSI» HA YIJIYBJEHHOM YPOBHE B 7-9 KJIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJWH M3 OCHOBHBIX Pa3feiiOB IIKOJHHOW MaTEeMaTHKH, MMEIOIIHA
CBOCH IIeNIbI0 O0ECHeunTh U3Y4YEHHE CBOMCTB M Pa3MepoB (QUTyp, UX OTHOIICHHNA H
B3aMMHOE pPAaCIOJOXKEHUE, OMHUPACTCSl Ha JIOTUYECKYI0, JIOKa3aTelNbHYIO JIMHHIO.
[{leHHOCTh, W3y4YeHUS TEOMETPUM HAa YPOBHE OCHOBHOTO 0O0IIero oOpa30BaHUS
3aKJTI0YACTCS B TOM, 9YTO OOYYalOIMIMACS YYUTCS TPOBOJWUTH JIOKA3aTEIbHBIC
paccyXJieHus, CTPOUTHh JIOTUUECKHE YMO3AaKJIIOYEHUS, JIOKa3blBaTh HCTUHHBIC
YTBEP)KICHUSI W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TPOBOIUTH PACCYXIACHUS
«OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT MPHU3HAKOB, (POPMyIHpPOBaTH OOpATHHIC
yTBepkaeHns. Ocoboe 3HAUYCHHWE OKa3aTelbHAs JMHHUS HMEET I YIIIyOJIEHHOTO
W3YUYCHUS MAaTEMATHKH.

[{enmpt0 M3ydeHHs] TEOMETPHUH SIBIISCTCS MCIOJIB30BaHUE €€ KaK MHCTPYMEHTa MPHU
pEIIeHUH KaK MaTeMaTHIECKUX, TaK M MPAKTHUECKUX 3a7a4, BCTPEUAIOIINXCS B pEaTbHOM
xu3HU. OOydaronuiicss JAOMKEH HAYYUThCS OMNpPENENsATh T'€OMETPUYECKYI0 (QUrypy,
OMKCHIBATh CJIOBAMH YEPTEK WM PUCYHOK, HAWTH TUIOMIAJbh 3EMEJIbHOTO YYacTKa,
pacCUMTHIBATh HEOOXOJUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabenss win Tpedyembie
pa3Mephl rapaxa Jyisi aBTOMOOWISl. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JUHUS B UW3y4YeHUW reoMmeTpuu. [Ipu pemreHnn 3amad MpPaKTHYECKOTO XapakTepa
OOyYaroIMiiCs YYUTCSI CTPOUTH MATEMATHYECKHUE MOJIEIN PEANTbHBIX KU3HEHHBIX
CUTyalluii, TPOBOAWTH BBHIYMCICHHWS W OICHUBATh aJICKBATHOCTh IIOJYYEHHOTO
pe3yJbTara.

Oco6eHHOCTh YUeOHOro Kypca yriayOJaéHHOT0 N3YyUYCeHHS TEOMETPUH COCTOUT B TOM,
4yTO 00y4Yaronecss He MPOCTO 3HAKOMSITCS C ONPECIEHHBIMUA MOHSATUSMU, @ YBEPEHHO
oBiaieBatoT MMHU. CyIIECTBYIOIIME TEMBI IPOrpaMMbl 0a30BOTO Kypca TE€OMETPHH
u3y4aroTcs Ha Oojee TIIyOOKOM YypOBHE, a oOOydarmuecs MNpUOOPETaroT yMEHWUS,
MTOMOTAIOIIE UM YBEPEHHO NMPHUMEHSTh CBOM 3HAHMS HE TOJHKO B MAaTEMaTHKE, HO U
B CMEXKHBIX TIPEAMETAX, MPEexkae Bcero Gu3nKe U HHPOPMATHKE, a TAKKE TIOJIb30BAThCS
MOJTyYEHHBIMH 3HAHUSMH TTPH PEIICHUN MTPAKTUYCCKHX 3a]1ad.

CornacHo yueOHOMY IJ1aHy B /—9 KJ1accax u3y4aeTcs yriryOJI€HHbINH yueOHbIN Kype
«I"eomeTpus», KOTOpBIN BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Jeibl COJCP>KaAHUS:
«Hauana reomerpumn», «TpeyroibHuKN», «OKpPYKHOCTH», «UEThIPEXYTOIBHUKNY,
«ITomobuey, «DmeMeHTHl TpUroHOMEeTpuN», «ILomanmny», a Takke «MeToa KoopauHaT,
«BexTopsy, «IIpeobpazoBaHus MIOCKOCTI.

OOmiee YWCIO YacoB, PEKOMEHIOBAHHBIX [UIA HW3Y4YCHHs Y4eOHOro Kypca
«I'eomerpusi», — 306 gacoB: B 7 kimacce — 102 gaca (3 gaca B Hezemo), B 8 kiacce —
102 gaca (3 gaca B Henenmo), B 9 kimacce — 102 gaca (3uaca B HEJEIO).



COAEPKXAHUE OBYYEHMA

7 KIIACC

Hayasa reomerpun

Hctopus BOSHUKHOBEHUA U pa3BUTHUS TeoMeTprur. HauanbHble TOHATUS TEOMETPUHU.
Touka, mpsimas, otpe3ok, jayd. [loHarue o0 akcuome, TeopeMme, J0Ka3aTeNbCTBE,
ONPEIECICHUM.

B3anmHoe pacnosoxxeHne TOYeK Ha mpsAMou. IM3mepenue mnMHBI OTpeska,
pacCTOSAHUE MEXKIY TOUYKAMMU.

ITonymtockocTs 1 yroi. Buasl yrios. MIsMepeHne BellMUnH yriaoB. BepTukaibHbie
Y CMEKHbIE yTIIbl. [lapamienbHble U IepIeHINKYJIIpHBIE IPsAMbIE. PaccTosiHUuE OT TOUKH
110 TIpsiMo. bruccekTpuca yrina.

Jlomanada. Buael nomassix. JlnimHa nomaHoi. MuoroyroneHuku. Ilepumetp
MHOI'OyroyibHuKa. [IoHsATHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYTOJIbHUKAX.

[lepBuuHbIe npeACTaBIEHUS O PAaBEHCTBE (PUTYp, UX PACTIONOKEHUH, CHMMETPUH.

[Ipocrenmue nocrpoeHus. UHCTpyMEHTHI 1711 U3MEPEHUMN U IIOCTPOCHU .

TpeyroabHuKu

Buael  TpeyronbHUKOB:  OCTPOYTOJBHBIE, MPAMOYIOJIBHBIE, TYNOYIOJIBHBIE,
paBHOOEpEHHBIE, PABHOCTOPOHHME. Mennana, OucceKkTpuca U BbICOTa TPEYTOJIbHHUKA.

PaBenctBo  TpeyrosbHuUKOB. IlepBpli W BTOPOM NpPU3HAKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOeNpeHHblE TPEYyrolbHUKA U MX CcBoMcTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOolIEHNsT MEXIy CTOPOHAMH H YrjaMu TpeyroybHHKa. HepaBeHCTBO
TpeyTroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCeBOM cumMMmeTpuu. [lpumepsi
CUMMETPHUH B OKPYKAIOILIEM MHPE.

I[HapanienbHbie npsivbie. CyMMa yIiioB MHOTOYTOJIbHMKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKUE CBEIEHUS O NIOCTYJ1aTe EBKinaa u o posu
JloOaueBCKOro B OTKPBHITUM HEEBKIMJIOBOM reomeTpund. CBOWCTBA W MpU3HAKU
napajuleNIbHbIX NpAMbIX. CyMMa YIJI0B TPEyroJbHHKA. BHEIIHME YTIibl TPEYroJbHUKA.
CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbBHMKAa W CyMMa BHEIIHHMX YIJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA.

IIpsiMmoyroJibHbIe TPEYT0JIbHUKH

[Ipyu3Haku paBeHCTBA NPSMOYTOJbHBIX TPEYTOJbHHUKOB. llepneHaukynsap u
HakoHHas. CBOWCTBO MeAMaHbl MPSMOYTOJBHOTO TPEYTrOJbHUKA, MPOBEAEHHOM K
rurnotenyse. [IpssMoyrobHbIN TPEYTroJabHUK C YyrioM B 30°.

Okpy:xHOCTH
IToHATHS OKPYKHOCTH M Kpyra. DJIEMEHThI OKPY>KHOCTU U KpyTa: LIEHTp, paanyc,
IWaMETp, XOpAa, UX CBOWCTBA. B3amMHOE pacronoXeHUEe OKPYKHOCTH M IPSMOM.



KacarenbHas u cexyias kK okpyHocTH. OKpY>KHOCTb, BIUcaHHas B yroil. [Ipocreliniue
MOCTPOCHUS C TOMOIIBIO LIUPKYJISI ¥ JIMHEHKH.

I'eomeTpHyeckue MecTa TOYEK

IToHATHE O TEOMETPUUECKOM MeCTe TOUEK. [[puMepbl reOMETPUUIECKUX MECT TOUEK
Ha IUIOCKOCTH. bHccekTprca yria W CEpeIVHHBIA MEPIEHIUKYJSP K OTPE3Ky Kak
reoOMETpUYECKHE MecTa ToueK. OnucaHHas OKpYHOCTb TPEYTroJIbHUKA, €€ HeHTp. MeTo
F€OMETPUYECKUX MECT TOUEK IIPU PEIICHUU T€OMETPUUECKUX 3a1a4.

ITocTpoeHus ¢ MIOMOIIBIO HUPKYJIA U JIUHEHKH
Hctopuueckue cBeneHus. OO0CHOBaHUS NMPOCTEUIINX MOCTPOEHUH, Tanbl 3a1a4u
Ha [TOCTPOCHUS, PELICHUE 3a/1a4 HA TIOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpEXyroabHUKU

[Tapannenorpamm, ero nNpu3Haku u cBorcTia. [IpsMoyronbHUK, poMO, KBaIpaT, UX
MpU3HAKK U cBolicTBa. Tpanenusi. PaBHOOeApeHHas Tpanenus, e€ CBOMCTBA U MPU3HAKHU.
[IpsimoyrosibHas Tpaneuus. CpenHss TMHUS TParCluH.

CpenHsiss JIUHMS TpEeyrojbHUKa. MeTon yIBOEHHS MEOUAHbl TPEYroJbHUKA.
Teopema 0 nepecedyeHun MeInaH TPEYTOIbHUKA.

Teopema daineca, Teopema 0 IPOMOPUMOHAIBHBIX OTpe3Kax. Teopema BapuHboHa
JUISL IIPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[lenTpaabHO-CUMMETPUYHBIE (PUTYPHI.

Iono0ue

[TogoOue TpeyronbHUKOB, Ko3pduuueHt mnogodusa. IlpuszHaku mnomoOus
TpeyrojabHUKOB. [IprMeHeHrne nogo0us pu peleHny reOMETPUUECKUX U IPAKTHUECKUX
3ajad.

IInomans

[Tonsitue o muomaau. CoiicTBa momaaeil reomerpuyeckux uryp. Ipocteitmme
dbopMynbl AN IUIOIIAAM TPEYToJbHUKA, MapajieiorpaMMa, pomMOa W Tpareluu.
[Tnomanu noxooHsIx Gpuryp. OTHOLIEHUE TUIOAACH TPEyTOIbHUKOB.

Teopema Ilugaropa
Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mnpu pemeHuu
IIPAKTUYECKUX 3a/1a4.

JIeMEeHTbl TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHI€HC M KOTaHI€HC OCTPOro yrIjla HNpsIMOYTOJIBHOIO
TpeyrojbHuKa. Tpuronomerpuueckue ¢Qynkuuu yrmoB B 30° 45° u  60°,
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.

YT1bl 4 4eTBIPEXYT0JIbHUKH, CBA3aHHbIE C OKPYKHOCTBHIO
BrnyucanHble M LEHTpaJbHBIE YIJIbI, YTOJ MEXIy KacaTeIbHOM W XOpAOH. YTIUIbI
MEXKy XOpAaMU U CEeKyIIMMH. BIMCaHHbIE U ONMCAHHBIE OKPYKHOCTH TPEYTOJbHHUKA



U 4YeThIpEXyrojbHUKU. CBONCTBA YW TMPU3HAKU BIHCAHHOTO YETHIPEXYTOJbHUKA.
B3aumHoe pacnonokeHue 1BYX OKpyxkHocTed. Kacanme okpyxHocten. OOmue
KacaTeIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Peienue TpeyroibHUKOB

Cunyc, kocuHyc, TanreHc yriaoB oT 0° no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCTBO. DOpMynbl NpuBeAeHUs. Pemenne TpeyroinbHUKoB. TeopeMa KOCUHYCOB U
TEOpeMa CHHYCOB. PenieHue NpakTHYEeCKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aa4 reoMeTpuyecKoi ONTHKHY.

Tpuronomerpuyeckue GoOpMyJbl A TUIONIAJAN TPEYroJbHUKA, TapaJlieIorpaMmma,
pombOa, Tpaneuuu. Dopmyna ['epona. Dopmyna  WIOHMAAM  BBIMTYKIIOIO
YETBIPEXYTOJIbHUKA.

IHoxo0Oue TPeyroIbHUKOB

Xopabl U MOAOOHBIE TPEYTOJBHUKKA B OKPYXKHOCTH. Teopema O NpOU3BEICHUU
OTPE3KOB XOPJ, TEOPEMBbI O MPOMU3BEICHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpare
KacarelbHOU. [[puMeHeHne npu pemeHny TeOMETPUUYECKUX 3aaad. Teopembl UeBbl u
Menenas. [lonstue o romoreTnu.

MeToa koopauHaT

VYpaBHeHue TPsIMOM Ha IOCKOCTH. YTJI0BOU KOA(PPUITMEHT ¥ CBOOOIHBIN YJICH, UX
reOMETpUYECKUd CMbICI. [lapaninenbHOCTh M MEPHEHIUKYISPHOCTh NPSIMBIX (Yepe3
YTIJI0BOM KO3 PULIMEHT).

YpaBHeHHE OKpYyKHOCTU. HaxokneHue nepecedueHril OKpyKHOCTEN U MPSIMBIX B
koopauHarax. opmysa paccTosHHS OT TOUKH 10 npsimoit. [lmomane napamienorpamma
B KOOpAMHATaX, MOHATHE 00 OpPUEHTUPOBAHHOW Momanu. IlpumeHnenue Merona
KOOPJIMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHX 3a/1a4yax.

BekTopsl

Bektopet Ha mockoctu. CroxkeHWEe W BBIUMTAHUE BEKTOPOB — IpaBUia
TPEYroJibHUKa M MapajuiesiorpaMMa. YMHOXKEHHE BEeKTOpa Ha uwuciio. KoopauHaTsl
BekTOpa. CJOKEHHE U BBIYUTAHUE BEKTOPOB, YMHOXKEHHME BEKTOpa Ha YHCIIO B
koopauHartax. [[puMeHeHrne BeKTOpoB B (pU3MKe, IEHTP Macc.

[Tonsitue o 6azuce (Ha mWIockocTn). Paznoxenus BekTopoB mo 6azucy. CkansipHoe
MPOU3BECHUE BEKTOPOB, T€OMETPUYECKUN CMBICI M BBIPAKEHHE B JIEKAPTOBBIX
KoopauHaTax.  JlucTpuOyTUBHOCTH  CKalisipHOro  mipousBeaecHus.  CkansipHoe
npousBeJeHuEe U mnpoenupoBaHue. [IpruMeHeHne CKalsipHOrO MPOU3BEIACHUS BEKTOPOB
JUISL HAXOXKJIEHUSI JUIMH M YIJIOB. PerieHue reoMeTpuuecKkux 3aad C MOMOUIbIO
CKaJISIPHOTO MPOU3BEICHHUS.



JIJIMHA OKPYKHOCTH M IIOIIAAb Kpyra

[IpaBunbHBIE MHOTOYTOIBHUKHU. J{TTMHA OKpYKHOCTH. ['patycHas u paguanHas Mepa
yIjla, BBIYMCIEHUE JUIMH Iy OKpyXHOcTeW. Ilnmomane kpyra, cekropa, CErMeHra.
Hcropuueckue cBeeHUs 00 U3MEPEHUU JUTMHBI OKPY>KHOCTH U IUIOMIAIA KpyTa.

JIBMKeHMS IJIOCKOCTH

HentpansHas cummetpus. LlenTpansHo-cummerpuanbie urypsl. [ToBopot. OceBas
cuMmmeTpusi. Urypbl, CAMMETPUYHBIE OTHOCUTEIBHO HEKOTOpOM ocu. [lapamienbHblit
MIEPEHOC.

[TonsTue nBuxeHus U ero cBoricTBa. PaBeHcTBO uryp. [IposiBieHus ciMMeTpuu B
MIPUPO/IC, )KUBOMKCH, CKYJIBIITYpE, apXUTeKType. KoMmo3uiuu qBuxeHuil (mpocTeiime
npuMepsl). [I[puMeHeHne B TeOMETPUUECKUX 3aauax.

INPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenust B 7 kjacce oOyqaromuiics MOJYUYUT CIACAYIONIUE MPEIMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh M3y4YeHHbIE T€OMETPUYECKHE (PUTYpPBI, ONPENENISITh UX B3aUMHOE
pacrnojiokeHue, u300pakaTb TIeOMEeTpUuYecKue (UTYphl, BBIIOJHATh  UYEPTEKHU
II0 yCJIOBHIO 3a1aud. M3MepsATh JIMHENWHBbIE W yIVIOBbIC BEIWYMHBI. Pemars 3amaun Ha
BBIYHMCJICHUE [IJIMH OTPE3KOB U BEJIUYHUH YTIIOB.

JlenaTe NPUKUAKY ¥ OUEHKY JIMHENHBIX U YTJIOBBIX BEJIMYMH IIPEAMETOB B pEAIbHON
KHU3HU, Pa3MEpOB NPHUPOJIHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3THX OOBEKTOB IIO
MOPSIAKY BEJTNYUHBI.

CtpouTh 4epTERU K FEOMETPUUECKUM 33/1a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]au.

IIpoBOAUTE JTIOTMYECKHE PACCYKACHHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCAd  NpU3HAKAMU  PABEHCTBA  NPSAMOYIOJIBHBIX  TPEYTOJIBHUKOB,
CBOWCTBOM MEIWAaHbI, IPOBEAEHHON K TMIIOTEHY3€ NPSMOYIOJIBHOIO TPEYTrOJIbHUKA, B
pELIEHUU FeOMETPUIECKUX 3a1ay.

Onpenenars NapajjIeIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 0Opa3yeT
C HUMH cekymas. Onpenenars NapauleIbHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemate 3amaun Ha KiieTyaToit Oymare.

[IpoBOAUTH BBIYUCIICHUS U HAXOJIUTh YUCIOBBIE U OyKBEHHbIE 3HAUCHUS YIJIOB B
FEOMETPUYECKUX 3a1adyax C UCHOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOIOYIOJIbHUKOB, CBOMCTB  YIVIOB, OOpa30BAaHHBIX IPU NEPECEUEHUH ABYX
IapajuleNIbHBIX NPSIMBIX CEKyIlen. Pemars npaktnyeckue 3a1auu Ha HAX0XKACHUE YTIIOB.



Bnanets nonsTHemM «reomeTpuyeckoe Mecto touek» (naiee - [IMT). Onpenensartsb
OMCCEKTPUCY yTJia U CEPEANHHBIN nepneHaAuKysip k orpe3ky kak ' MT. [lons3oBaThes
nousstueM ['MT mnpu noka3zarenbcTBE reOMETPUUYECKUX YTBEPKACHUN U NIPU PELICHUN
3a1ay.

DopMyIMpPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. Y METh JI0KA3bIBATh U IPUMEHATH 3TU
CBOMCTBA IPH PELICHUH 3a7a4.

Brnagers noHATHEM OMMMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAUTh
e¢ uentp. Jloka3piBaTh U HCHOJB30BaTh (AKThl O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYrOJIbHUKA TIEPECEeKAarTCsl B OJHOM TOYKE, M O TOM, UTO CEPEAUHHBIC
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYXKHOCTH, IIOJIb30BaThCS TEOPEMOWU
O NEPHEHAUKYJSIPHOCTU KAacCaTEIbHOM M pajanyca, MPOBEIAEHHOTO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, IPOBEAEHHBIX U3 OJHOU
TOYKH, U IIPUMEHSATH 3TO B PELICHUU T€OMETPUUYECKHUX 3a1a4.

Jloka3bIBaTh U IMPUMEHATH POCTEUIINE N'€OMETPUUYECKNE HEPABEHCTBA, IOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE MOCTPOECHUS C IIOMOIIBIO LHUPKYJIS U
JIMHEWKHU.

K koniy o0yuenust B 8 kiiacce oOy4aromuiicsi MOJYyYUT CIACAYIONIUE MPEIMETHBIC
pE3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BH/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
MX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a1a4. PaznuyaTe Mpu3HaKku U CBOMCTBA
napajuiesiorpaMma, pom6a u npsiMOyrojbHUKa, TOKa3bIBaTh UX U YBEPEHHO MPUMEHATH
IPU PELIEHUU T€OMETPUUECKUX 3aau.

Hcnonb30BaTh CBOMCTBA TOUKHU NIEPECEUCHUS MEJIMaH TPEYTroJibHUKA (LIEHTpa Macc)
B pPEIICHUH 3a/ay.

Brnanets moHsTHEM cpeqHEN JTUMHUU TPEYroJbHUKA U TPaNeluH, NPUMEHSTh UX
CBOMCTBA MpPU PEIIEHUH TeOMETpUYecKux 3amad. Mcnone3oBate Teopemy Daneca u
TEOpEMY O MPONOPLUUOHAIBHBIX OTPE3KaX, NPUMEHATh UX JUIS PEIIECHUs MPAKTUYECKUX
3a1ad.

Pacnio3naBaTh LIEHTpaIbHO-CUMMETPUYUHBIE (PUTYPBI U UCIOJIB30BaTh UX CBOMCTBA
IPYU pEeUISHUU 3a]1a4.

Brnagers mnoOHATHSMH TOAOOMST TPEYroJbHUKOB, Ko3PduiMeHTa Mmoaoous,
COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpeacTaBieHHE O
npeodpa3zoBaHuM 1000 U 0 TOJ00HBIX purypax. [loap30BaThCs NpU3HAKAMU TO100US
TPEYTOJIbHUKOB IPU PELICHHH TeOMETPUYECKUX 3anad. Jloka3piBaTh M NPUMEHSTH
OTHOUIEHUS! MPONOPLUHUOHAIBHOCTH B HPSIMOYIOJBHBIX TpeyrojbHuKax. lIpumeHsTh
noj00Me B MPAKTUYECKUX 3aadax.



BbIBOIUTE M MCTOIB30BaTh MpOcTeiie GopMysbl s IUIOMAAN TPEYTOJIbHUKA,
napasuiesiorpamma, pom0a u Tpanenuu. BerauciasTe (pa3auyHbIMU CLIOCOOAMM ) TLIOMIAIb
TPEYroJIbHUKA U TUIOMIAJM MHOTOYTOJIbHBIX (uUryp (Moib3ysich, e HEoOXO0JUMO,
KAJIbKYJIAITOpOM). 3HaTh OTHOIIECHUE IUIOMAACH MOAOOHBIX GUTYp U IPUMEHSThH
MpU pelieHnu 3aa4. [[puMeHsTh MoTyYeHHbIC YMEHUS B IPAKTUUECKUX 3a/1auax.

[Tonb3oBaTbes Teopemoin  [ludaropa s pemieHHss TEOMETPUYECKUX |
npakTudeckux 3amady. CTpouTh MaTeMaTHYECKYI0 MOJIeNb B MPAKTUYECKUX 3a/auax,
CaMOCTOATEILHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUTHHBI.

BiiageTs NOHATHEM BOMCAHHOTO U LIEHTPAIBHOIO YIJIa, YIJIa MEXAY KacaTeIbHOU 1
XOpJI0M, OMUCAaHHOM W BIHMCAHHOW OKPY>KHOCTH TPEYTrOJIbHHKA U YETHIPEXYTOJIbHUKA,
MPUMEHSITh UX CBOMCTBA MPU PEIICHUU 3a]1a4.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATUUECKUE MOJICIIH
I 3aJa4  peaJbHOM JKM3HM UM TNPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TPUMEHEHUWEM MNOoJ00HMs W TPUTOHOMETPUM (TOJB3YSACh, TJI€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koHIty 00yueHus B 9 kiaacce oOydaromuics MONIyYUT CIEAYIONUINE TPEAMETHBIE
pE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, YMETh HaXOJIUTh C HX
MOMOIIIBI0  Pa3JIMYHbIE DJIEMEHTHl MPSMOYTOJBHOTO TPEYTroJibHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBI0 KalbKYJSTOpA) JIMHBI U
YTJIBI 17151 HETAOJIMYHBIX 3HAUCHU.

[Tons30BaThcs (QopMysiaMu TPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM ISl HAXOXICHHUS COOTHOLICHUH MEXIYy TPUTOHOMETPUUECKUMU
BEJINYNHAMU.

Jloka3plBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, MPUMEHATh WX IS
HaXO0XXJICHUSI PA3JIMUHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIBLHUKOBY), MPHU
pELICHUM TeOMETpUYECKHX 3aaad. [IpruMeHsTh MOJydYeHHbIE 3HAHUS IPU PELICHUU
MPAKTUYECKUX 3a7a4.

[IprMeHSITP TPUTOHOMETPUIO B 33Ja4ax Ha HAXOXKJICHUE IUIOLIAJIA, BBIBOJUTH U
BJIQJIETh ~ TPUTOHOMETPUYECKUMH  (opMyJiaMH  JJIs1  IJIOMIQAM  TPEYTroJIbHUKA,
napasuiesiorpamMmma, pomoOa, Tpamelyy, BBIBOJUTh U MPUMEHATh (popmyny ['epoHa u
dbopMymTy JIs TUTOIIAIH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

Nwmets npeacTaBieHne 0 TOMOTETUH, IPUMEHSTH B IPAKTUYECKUX CUTYaLIUSIX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas mpu peieHuu 3aaad.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX yIilaX, yriaxX MEXIy XOpJAaMH (CEKYIIHMH )
U yIile MEXAy KacaTeabHOW W XOPAOW MNpPU PEUICHUH TE€OMETPUYECKUX 3ajad.
Jloka3pIBaTh 1 NPUMEHSATH TEOPEMBI O MMPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.



Brnaners noHsTHEM KOOPJMHAT HA TUIOCKOCTH, pa0OTaTh ¢ YpaBHEHUEM NPSAMOIl Ha
IUIOCKOCTH. BraneTh MHOHATHSAMH YIJIOBOrO KO3(G(UIMEHTa W CBOOOJHOTO 4JICHA,
NOHUMATh UX TEOMETPUUECKUI CMBICI U CBS3b YTIIOBOTO KO (DUITMEHTA C BO3pACTaHUEM
U yObIBaHMEM JIMHEHHOM (QYHKIMH. YMETh pellaTh METOJO0M KOOpAMHAT 3a/ayH,
CBSI3aHHBIE C TMAPAUICNBHOCTHIO M NEPIEHAUKYISIPHOCTHIO TMPSMBIX, TepeceuyeHHeM
NPSMBIX, HAXO0XK/IEHUEM TOUEK IIepeceueHHs.

BbIBOIUTH M BIaeTh YpaBHEHUEM OKPYKHOCTH. VICIonb30BaTh METO KOOPIUHAT
Uil HAaXOXKACHUS TEepPEeceueHMid OKpY>KHOCTeH u mpsMmbIX. Braamets dopmynamu
paccTOsIHUA OT TOYKH JI0 MPSIMOM, TUIOIIAIN MapajuiejorpaMma B KOOpAUHATaX, UMETh
NOHATHE 00 OpHEeHTHpPOBaHHOH momanu. llojap3oBaTbcs METOAOM KOOpAMHAT Ha
IUIOCKOCTH, MPUMEHATh €ro NpPU PEUICHUH TeOMETPUYECKUX M MPAKTHUECKHUX 3a/ad.
[TpuMeHATh METO KOOPIMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

Bnaners noHsTHEM BEKTOpa. YMETh CKJIa/bIBaTh U BHIYMTATH BEKTOPBI, YMHOKATh
Ha 4YHCJIO, BIAJAETh MpaBWIaMHU TPEYrojbHUKAa M MapaienorpamMma. Bragetsb
IPAKTUYECKUMU UHTEPIPETALUIMU BEKTOPOB. YBEPEHHO I0JIb30BAThCSI KOOPAMHATAMU
BeKTOpa. BiianeTs cinoxkeHneM 1 BBIYMUTaHHEM BEKTOPOB, YMHOKEHHEM BEKTOpPA Ha YUCIIO
B KOOpJMHATAX.

WNwmets mpencraBieHue o 0Oa3uce (Ha IUIOCKOCTH). PackiaabiBaTh BEKTOPHI 11O
O0asucy. PacknanpiBaThb  BEKTOphl CHJI € I[OMOINBIO  IMPOCLUPOBAHHUS U
TPUTOHOMETPUUYECKUX COOTHOIIEHUN. [IpUMEHATh MmoJlydeHHbIe 3HAHUS B MPOCTEUIINX
bu3nUecKux 3a1adax.

Bnagerp mNOHATHEM CKaJspHOrO TPOM3BEJACHUS BEKTOPOB, IOHUMATh €ro
re€OMETPUYECKUN CMBICII U YBEPEHHO IOJIb30BAThCA €T0 BBIPAXKEHHEM B JIEKapTOBBIX
KOOpAMHATAaX. 3HaThb JIUCTPUOYTHBHOCTH CKaJISPHOTO MPOU3BEAEHUS M €ro CBS3b
¢ npoeuupoBaHueM. [IpUMeHATh CKaJsipHOE MPOU3BEIACHUE BEKTOPOB Ul HAXOXKACHUS
JUIMH ¥ yIi0B. PemaTh reoMeTprueckue 3ajau ¢ MOMOIIBIO CKAISIPHOTO ITPOU3BEACHHUS.
Hcnonp30BaTh CKalsIpHOE MPOU3BEIECHUE BEKTOPOB B aNreOpanyeckux U (U3NYECKUX
3ajjayax.

Bnagets NOHATHAMYU MPAaBUIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH, JJIUHBI
JYTU OKPY>KHOCTU M PaliaHHOM MEpbI yrila, BHIYUCIATH IUIOMAAb Kpyra U €ro 4yacrtei.
[Tonumate cmbicn uucina 7. [IpUMeHSTH TMONlyd4eHHbIE YMEHHsI TpU PEIICHUU
NPAKTHUYECKUX 33]1a4. 3HATh UCTOPUYECKHE CBEACHUS 00 M3MEPEHHUH JJTUHBI OKPY>KHOCTH
¥ TUIOIIAU KpyTa.

HNmets mpencraBieHne o mpeoOpa3oBaHUU IUIOCKOCTH, O JABWXEeHHsIX. Haxoautsb
OCH, IEHTPbI CAMMETPUH (PUTYP, LIEHTPBI IOBOPOTA, HAXOAUTH KOMITO3UIIUH IPOCTEUILINX
npeobpazoBanuil. [IpuMeHSITh ABMKEHMS TUIOCKOCTH MPHU PELICHUH T'€OMETPUYECKUX
3ajad.

[IpuMeHsTH MOTy4YeHHbIE 3HAHUS HA TPAKTHUKE — CTPOUTH MATEMAaTHUECKUE MOJIEIH
JUIS  3aJad  pealbHOM JKM3HM U TPOBOAUTH COOTBETCTBYIOUIME BBIYMCIICHUS
C TMpPUMEHEHHEM TOJ00UsS W TPUTOHOMETPUYECKUX (YHKIMHA (MOJIB3YACh, TJe
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE INIAHUPOBAHUE

7 KIIACC
Haszpanwue paznena KommuectBo OcHOBHBIE BU/IBI A€ATETLHOCTH
OcHOBHOE coziepKaHUE
(TemnI) Kypca 4acoB oOydJaronmxcs
Hauana reomerpun. 28 Hcropus BOSHUKHOBEHHUS U 3HAaKOMUTBCS C UCTOPUEN Pa3BUTHUS

IIpocreitmme
reoMeTpudeckue (purypsi

1 UX CBOMCTBA. M3Mepenue
F€OMETPUYECKUX BEINYNH

pa3BUTHUSI TEOMETPUH.
HauanbHble NOHSITUS TEOMETPUU.
Touka, mpsiMasi, OTPE30K, JIyY.
[Tonsarue 06 akcrome, TeopeMe,
JTI0OKa3aTeIbCTBE, ONPECICHUN,
CBOICTBE, MPU3HAKE.

B3anmHoe pacnonoxxeHne Touek
Ha npsiMou. I3MepeHue IvHbI
OTpe3Ka, PACCTOSHUE MEXKITY
TOYKaMHU.

[TonymnockocTs 1 yroJi. Buasl

yrJIoB. MI3MepeHue BeIMUNH yTIIOB.

BepTukanbHble U CMEXKHBIE YIJIBL.
[TapamensHbie 1
NEPIEHANKYJIIPHBIE ITPSIMBIE.
buccekrpuca yria.

Jlomanas. Buael tomansix. JInuHa
JIOMaHOM. MHOTOyTOJIbHUKHU.
[IepumeTp MHOTOYTOJIBHUKA.

r€OMETPHUH, TPUMEHEHUEM T'€OMETPUU
B PEAIBHOM KU3HU.

@opMyIUpPOBATH OCHOBHBIE ITOHSTHS,
ONPEAEIICHUS U AKCUOMBI.

Pacnio3naBaTp n3ydeHHbIE
reoOMeTpUYeCKrue GUTYPBI, ONIPEACIIATh UX
B3aMMHOE PACIIOJIOAKEHUE, BBITIOJIHATh
YepTEX 110 YCIOBUIO 3aa4U.

N3MepsTh TMHENHBIE U YTIIOBbIE
BEJIMYMHBI TEOMETPUUECKUX U
MPaKTUYECKUX OOBEKTOB.

OrnpenensiTe «Ha IJ1a3» pa3Mepbl peaIbHbIX
00BEKTOB, MMPOBOJIUTH TPYOYIO OIIEHKY MX
pasMepoB.

PemaTe 3a1aun Ha BEIYMCIICHHE JIUTMH
OTPE3KOB U BEJIUYHMH YIJIOB.

Pemath 3agaun Ha B3aUMHOE
pacnoiokKeHre TeOMEeTPUIECKUX (QUryp.
[IpoBoUTh KiIacCUPUKALIUIO YTIIOB,




[ToHATHE O BBIMYKJIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX.
HNHCcTpyMEHTHI U1 U3BMEPEHUN U
IIOCTPOCHUH

BBIYHCIIATH TUHEHHBIE U YTIIOBBIE
BEJIMYMHBI, TPOBOJIUTH HEOOXOIUMBIE
JI0Ka3aTeNbHbIE PACCyKICHHUS.

Bbraucnsats nepumerphl mpocTeimx Guryp,
JIOMaHBIX.

Pa3znuuath BBIMYKIIbIE U HEBBITYKIIbIC
MHOTOYTOJIbHUKH, PABHBIE (PUTYPBHI.
[IpoBOAUTH MpOCTEMIIINE TOCTPOCHUS U
MU3MEPEHUS C IOMOUIBI0O HHCTPYMEHTOB

TpeyroapHUKU
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Menuana, OuccekTpuca u BbICOTa
TPEYTOJIbHUKA.

PaBeHCTBO TpeyronbHUKOB.
[IepBbIil 1 BTOpOU NPU3HAKU
PaBEHCTBA TPEYTOJBbHHUKOB.
PaBHOOEIpEHHBIC TPEYTOIBHUKU U
ux cBorctsa. [Ipu3Hak
paBHOOEPEHHOTO TPEYTOJIbHUKA.
Tperunii npu3HaK paBEHCTBA
TPEYTOJIbHUKOB.

@urypsl ¢ 0CEBOY CUMMETPUEH.
[Ipumepsl cummeTpun

B OKPY’KalOILEM MUAPE

Pacno3naBaTh mapbl paBHBIX
TPEYTOJIPHIUKOB Ha TOTOBBIX YEePTEKAX
Y Ha KJIeT4aToi Oymare (C ykazaHueM
MPU3HAKOB).

OnpenensaTs mapbl paBHBIX TPEYTOJILHUKOB
B TCOMETPUUYECKUX KOH(DUTYPAITHASIX
(c ykazaHueM MPU3HAKOB).

BriBouTH CieIcTBUS (PAaBEHCTB
COOTBETCTBYIOIIMX AJIEMEHTOB)

13 PAaBEHCTBA TPEYTOJIHHUKOB.
Hcnons30BaTh MpU3HAKU PAaBEHCTBA
TPEYTOJIbHUKOB B PEIICHUH
reOMETPUUYECKUX 3a/1a4.
dopMyITUpOBaThH ONPEACTICHUS
OMCCEKTPUCHI, BBICOTHI, METUAHBI
TPEYTOJbHUKA; CEPETUHHOTO




MIEPIICHIUKYJISIpA OTPE3KA; IEPUMETPA
TPEYTOJIbHUKA, OCH CHMMETPHUH (DUTYPHI.
Pacno3naBath hurypsl ¢ oceBoi
CHUMMETPHUEM.

Paznuuats nOoHATHS CBOMCTBA U TPU3HAKA,
(dhopMyIHpOBaTh COOTBETCTBYIOIIHE
JIOTUYECKUE YTBEPKACHUS.

JIoKa3pIBaTh ¥ MPUMEHSTH CBOMCTBA U
MPU3HAKU PaBHOOEAPEHHOTO
TPEYTOJIbHUKA B PELICHUH
F€OMETPUYECKUX 3a]1a4.

CrtpouTth 4epTekH, pelaTh 3a4a4u

C IOMOIIIBIO HAXOXKAEHUS PABHBIX
TPEYTOJIbHUKOB.

Hcnonb3oBaTh HUPPOBBIE PECYPCHI

JUJTS TIOCTPOEHUM U UCCIIEIOBAHUS CBOMCTB
n3y4yaeMbIX GUryp U KoHpUrypamii

[TapannensHoCTh. CymMMa
YIJIOB MHOTOYTOJIbHUKA
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[TapannenbHOCTh NPAMBIX.
CBoiicTBa 1 MpU3HAKU
napaJiyiebHBIX TPSIMbIX.

CyMMa yTJI0B TpEyrojbHUKA.
BHemiHue yriibl TpeyrojabHUKA.
CyMMa BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBIYKJIOTO MHOT'OYTOJIbHUKA

@opMyJIMPOBATH MOHATHE MAPATIIETBHBIX
IIPSAMBIX, HAXOAUTh MPAKTUYECKUE
MIPUMEDPBL.

3HAaKOMUTBCS C UCTOPUEN Pa3BUTUSA
reOMETPHH, IIATHIM IOCTYJIaTOM EBKIIM 1A,
3HaueHueM padbot JlobaueBckoro.
N3y4dath cBOMCTBA YIJIOB, 0Opa30BaHHBIX
IIPY [IEPECEUYCHNU ITaPAJUIEIIBHBIX IPSAMBIX




CEKYIIEH.

IIpoBOAUTE NOKA3aTENBCTBA
MAPAJUICITBHOCTH JIBYX IPSIMBIX

C MOMOIIBIO YTJIOB, 00pa30BaHHbIX

IIPU NIEPECEUECHUN ITUX NPSIMBIX TPETHEN
MIPSMOM.

Paznuyath CBOMCTBA M PU3HAKHU
MAPAJUICITBHBIX MPSIMBIX, TPUMEHSTh X
MPU PEUICHUU FT€OMETPUUECKUX 3a]1a4.
Bpruuciisite cymMMy yIiioB TPEYTOJIbHUKA,
CyMMY BHYTPEHHUX YTJIOB
MHOTOYTOJIbHUKA U BHEITHUX YTJIOB
BBIITYKJIOTO MHOTOYTOJILHUKA.
Haxoautk uncioBsie 1 OyKBEHHbIC
3HAYEHUS YTJIOB B TEOMETPUUECKUX
3a7a4ax ¢ UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHHUKA.

[TpuMeHSTh MOJyYEHHbIEC 3HAHUS

MIPY PEIICHUU FT€OMETPUUECKUX

3aja4

IIpssMoyronbHbIE
TPEYTOJIbHUKN

[Ipu3Haku paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJILHUKOB.
[TeprieHaUKYJISIp ¥ HAKJIOHHAS.
CBOIICTBO MeTMAHbI

Jloka3bpIBaTh MPU3HAKU PABEHCTBA
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
OrnpenensiTe napbl paBHBIX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




IPSAMOYTOJILHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOM K TUIIOTEHY3€.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK

¢ yriiom B 30°

Ha KJIeTyaToi Oymare ¥ B reOMeTPUUYECKUX
KOH(UTYypanusx (¢ ykazaHueM
MIPU3HAKOB).

Hcnons30BaTh NpU3HAKK PABEHCTBA
MPAMOYTOJIbHBIX TPEYTOJIBHUKOB,
HEPABECHCTBO O HAKJIOHHOM U
NEPICHAUKYJISIPE B PELUICHUA
F€OMETPUYECKHUX 3a]1a4.

JloKa3bpIBaTh CBOMCTBO MEJIMAHBI
MNPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHOM K TUIIOTEHY3€E, U
COOTBETCTBYIOIINM ITPU3HAK; CBOMCTBA U
MIPU3HAKU OPSIMOYTOJIBHOTO TPEYTOJIbHUKA

c yriom B 30°.

[IpuMeHsTh MOTy4YEHHbIE 3HAHUS

IIPU PELIEHUU TEOMETPUUECKUX

3a1a4.

Pemrars 3agaun Ha TPUMEHEHUE CBOVICTB
IPSAMOYTOJIBHOTO TPEYTOJIbHHKA.
Hcnonb30BaTh MOTYYEHHBIE 3aJa4H

IIPU PELIEHUU TPAKTUYECKUX

3a1a4

I'eomerpuyeckue
HEPABEHCTBA

CooTHonIEHUSI MEXAY CTOPOHAMH
U yIjaMu TPeyrojbHUKA.
HepaBencTBo TpeyronbHuKa.

BeiBoauTh mpocTeiIme reOMeTpUIeCKre
HEPaBEHCTBA, TIOHUMATh UX MPAKTUYECKUX
CMBICIL.




HepaBeHcTBO 0 ITMHE TOMAHOM.
HepasencTso Mexny

MEePIEHAUKYJISIPOM U HAKJIOHHO.
PaccrositHre oT TOukM 10 NpsSMON

Hcnomnb3oBath JOKa3aHHBIC
IrCOMCTPHUUCCKNC HCPABCHCTBA,
CUMMCTPHUIO B pCHICHUU 3a1a4

OKpyX HOCTb.
I'eomerpuueckne mecra
Touek. [locTpoenns

C MTOMOMUIBIO ITUPKYIS
Y JINHENKU

18

OKpy>KHOCTb, XOPJIbI ¥ TUAMETPBHI,
UX CBOMCTBa. B3auMHoe
PaCIIOJIOKEHUE OKPYIKHOCTH U
npsamoi. KacarenbHast U cexyias
K OKPYKHOCTH.

OKpy>KHOCTb, BIUCAHHAS B YTOJL.
[ToHATHE O TEOMETPUUECKOM MECTE
To4eK. [IpuMepbl reoMeTprUIeCcKux
MECT TOYEK Ha INIOCKOCTH.
OnuncanHast OKpyKHOCTb
TPEYroJIbHUKA, €€ LEHTP.

MeTtoa reoMeTpu4eCKuX MECT
TOYEK IPU PELICHUN
reOMETPUYECKUX 3a/1a4.
O06ocHOBaHMS TPOCTEUITUX
MMOCTPOCHUM, 3TAllbl 3aa41

Ha IIOCTPOEHUS, PELICHUE 3a/1a4

Ha IIOCTPOECHUE LIUPKYJIEM U
JIMHEUKON

DopMyIIMpOBaTh OIIPEAECICHUA
OKPY>KHOCTH, XOPJIbl, JUAMETPA U
KacaTeJIbHOM K OKpYXKHOCTHU. M3yuyaTs ux
CBOMCTBA, NPU3HAKHU, IOCTPOCHHE
YEPTEKEN.

Hccenenosars, B TOM YHUCIIE UCIIOJIB3YS
U(pOBbIE peCypChl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH,
BIIMCAaHHOM B YI'0JI; PABEHCTBO OTPE3KOB
KAacaTeJIbHBIX.

OBnazieBaTh MOHSATHEM OIMCAHHON
OKPY>KHOCTH TPEYTOJIbHHKA.
@opMyIMpOBaTh 3TAIbI 33124

Ha MOCTPOEHUE (IOCTPOEHHUE,
J0Ka3aTeNIbCTBO, UCCIIEI0BAHUE),
MIPOBOAUTH 314X HA MIOCTPOEHUE,
OCYILIECTBIISTH OCHOBHBIE [IOCTPOCHHUS
LUPKYJIEM U JIMHEHKOM.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHS
r€OMETPHUH, KIIACCUYECKUMHU 3aa4aMu
0 IOCTPOEHUU




[ToBTOpEHue, 000061ICHUE, 10 [ToBTOpeHue u 06001IEHNE Pemiats 3a1aun, WILTIOCTPUPYIOIIUE CBI3U

CHUCTEMaTH3aIMs 3HAHUN OCHOBHBIX MTOHSITUH U METOJIOB MEXy Pa3TUnIHBIMA TEMaMH Kypca
Kypca 7 kiacca

OBUIEE KOJIMYECTBO 102

YACOBIIO ITPOTPAMME




8 KJIACC

cBoiictBa. [IpsimoyronbHUK, poMO,
KBaJpat, UX MPU3HAKU U CBOMCTBA.
CpenHsis TMHUS TPEYTOJIbHUKA.
Tpanenus. PaBHoOeapeHHas
Tpanenusi, €€ CBOMCTBA U
npu3Haku. [IpsmoyrosibHas
Tpaneuusi. CpeaHss JINHUS
Tpaneunu. Teopema Paneca.
Teopema 0 mpoONOPUHMOHAIIBHBIX
otpeskax. LlenTp macc
TpeyroJpHuKa. L{enTpanpHo-
CUMMETPUYHBIC (PUTYPBI

Haszpanwue paznena KommuectBo OcHOBHBIE BU/IBI J€ATETLHOCTH
OcHOBHOE coziep>KaHne
(Temnl) Kypca 9JacoB oOydJaronuxcs
YeThIpEéXyroIbHUKH 22 [Tapannenorpamm, ero npu3Haku u | M3o0pakaTh 1 HAXOIUTH Ha YEpTEkKAX

YETBIPEXYTOJIBHUKU PA3HBIX BUJIOB U UX
DJIEMEHTBI.

DopMyIpOBaTh OIIPEAECICHUS
rapasuiesiorpaMmma, IpsMOyroJIbHUKA,
pom0Oa, KBaJpaTa, Tpareuuu, paBHOOOKOM
Tpareuuu, NpAMOyTroJIbHOW TpaIleuu.
JIoKa3pIBaTh U UCIIOJIb30BATh

IIPY PELLICHUH 3a4a4 ITPU3HAKH U CBOMCTBA
rapasuiesiorpaMmma, IpsiMOyroJIbHUKA,
pom0Oa, KBajJpara, Tparneuuu, paBHOOOKOU
Tpareuuu, NpAMOyTroJIbHOU TPaIleLuu.
JIoKa3pIBaTh ¥ UCIIOJIB30BATh

IIpY pelieHnH 3a1a4d TeopeMsl Daneca

Y O IIPOTIOPLMOHAIBHBIX OTPE3KaX.
PopMyIUpPOBaTh U JOKA3bIBATh CBOMCTBA
TOYKH IIEPECEUCHUS MEUAH
TPEYTOJBbHUKA; IOJy4YaTh IPEACTABICHUS
0 METOJIE MacC, O CBS3H C (PUBUKOM.
DopMyJIMPOBATH OIPEACIEHUE U
JIOKa3bIBaTh CBOMCTBA LIEHTPAIBHO-
CUMMETPUYHBIX QUITYP.




Pematsb 3a1aun ¢ UCIIOJIB30BAHUEM
CBOMCTB M IIPU3HAKOB MapajuIeIorpaMMma.
[IpoBoauTh JeseHne OTpE3Ka Ha PABHbBIE
YAaCTH C TIOMOIIBIO LIUPKYJISI U JTMHEUKH.
Hcnons3oBath nU(poBbIE pecypChl

JUISI UCCIIEI0BAHUSI CBOMCTB N3Y4aeMBbIX
¢buryp u KkoHpUrypauun

IToxoOue
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[TogoOue TpeyrojlbHUKOB,
kod(ppunmerT nogodus. [pusznaku
10100 TPEYTOJIHHUKOB.
[Ipumenenue mopoous

IIPY PEIICHUHN MPAKTHYECKUX
3a1a4. BBenenue noHaTus
npeoOpa3oBaHusl MOI00US U
0TI00HBIX GUTYP

HaxonuTtb momo0HbIe TPEYTOJIEHUKH

Ha FOTOBBIX YEPTEKaX, YKa3bIBaTh
COOTBETCTBYIOIINE PU3HAKH TTOTO0HSL.
OrnpenensaTh napbl 0 100HbBIX
TPEYTOJbHUKOB B T€OMETPHUUCCKHUX
KOH(UTypanusx.

Pemats 3agaun Ha mo100HbBIE
TPEYTOJIBHUKH C TIOMOIITHIO
CaMOCTOSITEIILHOTO MIOCTPOSHUS YepTexKen
1 HAXO0XJCHUS TT0I00HBIX TPEYTOJIbHUKOB,
C YKa3aHHEM MPU3HAKOB MOJI00US.
[IpoBoauTH NOKA3aTEIHCTBA

C UCIIOJIb30BaHNEM IIPU3HAKOB ITOI00MSI.
[TpuMeHSTh MOTyYCHHBIC 3HAHUS TIPH
pEeIIeHUH TeOMETPUUICCKUX H
MPaKTUYCCKUX 3aJ1ad.

3HAKOMUTHCS C TOHATUIMH
npeodpa3zoBaHusl MOJ00MS U TTOAOOHBIX

¢uryp




[Inomane
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ITonsgrue miomaau. CBoiicTBa

MJIOMIAICH TEOMETPUICCKUX (DUTYD.

[IpocTetimme popMyibl

JUIS TUTOILAIA TPEYTOJIbHUKA,
napajuiesorpamma, pomoa u
Tpaneruu. [nomaau nomo6HbIx

(buryp

®opMyHpoBaTh CBOMCTBA TUIOIA/IH,
BBISICHATH UX HATJISAIHBIA CMBICII.
BoiBouTh (hopMyIIBI IIJI0IIA U
napajiesorpamma, TpeyrojibHuKa,
Tpaneuuu u3 GopMyIbl TUIOIIA TN
MPSIMOYTOJIbHUKA (KBaJIpaTa).
Haxonuts momanu duryp,
M300pakEHHBIX Ha KJIETYaTOM OyMmare,
MCIIOJB30BaTh pa30UEHUE HA YacTH U
JOCTPOCHUE.

Haxoauts miomaau nogoOHbIx Guryp.
Brruncnars miomanay pa3anyHbIX
MHOT'OYTOJIBHBIX (DUTYD.

Pewate 3a1aun Ha miomaab

C MPAKTHYECKUM COEPKAHUEM

Teopema [udaropa u
HayaJjia TPUTOHOMETPHUH
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Teopema ITudaropa. [Ipumenenue
Tteopemsl [Tudaropa npu pemennn
IPaKTUYECKUX 3a]1a4.
[IponopuoHaIbHbIE OTPE3KU

B [IPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Cunyc, KOCUHYC, TAHT€HC U
KOTaHI€HC OCTPOro yria
IPSIMOYTOJIBHOT'O TPEYTOJIbHHKA.
Tpuronomerpruyeckure QyHKIUU
yrioB B 30°, 45° u 60°

3HAKOMUTHCS C UCTOPUEN TEOPEMBI
[Mudaropa.

HoxkasbiBath Teopemy [ludaropa.
JIloka3pIBaTh COOTHOLIECHUS MEXKILY
MPOMOPUHUOHAIBHBIMU OTPE3KaMU

B IIPSIMOYT'OJIBHOM TPEYTOJIBHUKE U
MIPUMEHATH UX IIPU PELICHUU
F€OMETPUYECKHUX 3a]1a4.

PemaTe 3a1aun Ha NpUMEHEHUE TEOPEMBI
[Tudaropa, B ToM yucie ¢ NPaKTUUECKUM




COZIEpKAHUEM.

OrnpenensiTb OCHOBHBIE
TPUTOHOMETpHUYECKHE (PYHKIINU yTiia
C IOMOIIIBIO MPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, COCTABIIATH TaOIUILY
3HAUYECHUN TPUTOHOMETPUUECKUX (DYHKIIHIA
JUIsL OCHOBHBIX YTJIOB.

[IpuMeHSATh MOTy4YEHHbIE 3HAHUS U
YMEHHS [IPU PEILICHUH TPAKTUUECKUX
3a/1a4.

3HAKOMUTBCS C ICTOPUEHN pa3BUTHUSA
TPUTOHOMETPHUHU

VYTIbI 1 YETBIPEXYTOJIBHUKM,
CBSI3aHHBIE C OKPYKHOCTBIO
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BrincanHble v IEHTpaJIbHBIE YIJIbI,
YIOJI MEXIY KacaTeabHOU U
XOpIOH. YTIIBI MEXKIY XOpAaMU U
CEKYLLUMHU.

Brnincannble u onricaHHbIE
YeThIpEXyroJibHUKN. CBOKCTBA U
MPU3HAKW BIUCAHHOTO
YEeThIPEXYTOJIbHUKA.

B3aumMHoe pacrionoxeHne JByx
okpyxHocTel. Kacanue
okpykHocTei. Obmue
KAacaTeJIbHBIE K IByM
OKPY’KHOCTSIM

dopMyIHpoOBaTH OCHOBHBIC OMIPEICTICHUS,
CBSI3aHHBIC C YIJIaMH B Kpyre (BIHMCAHHBIN
YTOJ1, IEHTPAJIbHBIA YTOM).

Haxonuth BricaHHBIC YTIIbI,
OMHPAOIIHNECS HA OJHY AYTY, BHIYUCIIATH
YTJIBI C TIOMOIITBIO TEOPEMBI O BIIMCAHHBIX
yTJIax, TEOPEMBI O BIIMCAHHOM
YETBIPEXYTOJILHUKE, TEOPEMBI

O IICHTPAJILHOM YTJIE.

UccnenoBath, B TOM YUCIIE C TOMOIIIBIO
IM(POBBIX PECYPCOB, BIUCAHHBIC U
ONHMCAHHBIC YETHIPEXYTOJLHUKH,
BBIBOJNTH UX CBOMCTBA W MIPU3HAKH.




Hcnonp30BaTh 3T CBOWCTBA U IPU3HAKU
IIPU PELIEHUN 3a]1a4

[ToBTOpeHME, 0000IICHNE, 10 [ToBTOpEHME OCHOBHBIX ITOHITHI Periath 3a1a4u, HUTIOCTPUPYIOIIUE CBA3H

CUCTEMATU3AIMS 3HAHUMN METOJIOB KYpCOB 7 U 8 KJ1acCoB, MEXTy pa3InYHBIMU TEMaMH Kypca
0000111eHE 3HAHUI

OBHIEE KOJIMYECTBO 102
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9 KJIACC

ot 0 no 180°. OcHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO.
D opMyIIbl IPUBEACHUS.

Pemenue tpeyronpaukos. Teopema
KOCHUHYCOB M TEOpEMa CHHYCOB.
Pemenune npaktuieckux 3amau

C UCMOJIb30BAaHUEM TEOPEMBI
KOCUHYCOB U TEOPEMBI CUHYCOB.
Tpuronomerpruueckue GopmyJibl
JUIS TUIOILAIA TPEYTOJIbHUKA,
napajuienorpamma.

®opmyna ['epona. opmyna
TJIOIIAX BBIMYKJIIOTO
YEeThIPEXYTOJIbBHUKA

Haszpanwue paznena KommuectBo OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coJIep/KaHue
(Temnl) Kypca 9JacoB oOydJaronuxcs
Pemenue TpeyronbHUKOB 22 CuHyc, KOCHHYC, TAHT€HC YTJIOB dopMyIUpOBaTH ONPEACTCHUS

TPUTOHOMETPUUECKUX (PYHKIIUN TYIBIX
U TIPSIMBIX YTJIOB.

CocraBnsaTh TaOJINIly 3HAYCHUN
TPUTOHOMETPUYECKUX PYHKITUH

JUIs1 OCHOBHBIX yTj10B OT 0 10 180°.
BBIBOIUTE COOTHOIIEHUS MEXIY
TPUTOHOMETPUUECKUMHU PYHKIMSIMH.
BoeiBoguTh npocreiimme GopmyIibl
MPUBEICHUS U3 TEOMETPUUECKHUX
COOOpaKCHHH.

BbIBOIUTE TEOpEMY KOCUHYCOB U TEOPEMY
CHUHYCOB (C painyCcOM OIHCaHHOM
OKPYKHOCTH).

PemaTe 3a1a4u 110 reoMeTpun

C UCMOJIb30BAHUE TEOPEM KOCHHYCOB U
CUHYCOB, HAXOJIUTh PAINyC OMMMCAHHON
OKPY’KHOCTH.

PemaTe npaktuueckue 3amauu,
CBOJSIIMECS K HAXOXKACHHUIO Pa3JINYHbIX
AJIEMEHTOB TPEYTOJIbHUKA.

BBIBOIUTE TPUTOHOMETPUYECKUE




dhopMyIIBI JIJIs1 TUIOIIAAU TPEYTOJIBHUKA,
napayuienorpamma, popmyny ['epona,
dhopMyITy IJIOIIAAHN BBIITYKJIOTO
YETBIPEXYTOJIbHUKA.

Pemats 3agaun ¢ CMOIBL30BaHUEM
M3y4YEHHBIX TEOPEM U COOTHOIIICHUH.
Pemate nmpakTuueckue 3anaun

Ha HaXO0XJCHHE IUIOMIAIA C TPUMEHEHUEM
JTaHHBIX (HOPMYIT

[TogoGue TpeyroibHUKOB 12 Xopasl ¥ ToA00HbBIE TPEYTOJbHUKUA | JlOKa3bIBaTh TEOPEMBI O TPOU3BEACHUU
B OKpY>KHOCTH. Teopema OTPE3KOB XOPJ, TEOPEMBI O POU3BEIACHUN
O IIPOU3BEICHUH OTPE3KOB XOP I, OTPE3KOB CEKYLIUX, TEOPEMY O KBaJapare
TEOPEMBI O NPOU3BEICHUHN KacarelibHOM, TeopeMbl UeBbl 1 MeHnenas.
OTPE3KOB CEKYLIUX, TEOPEMA HccnenoBars, B TOM YKCIIE C IOMOIIBIO
0 KBaJIpaTe KacaTeJbHOM. U(POBBIX PECYPCOB, U3yUaeMble
[IpumeHnenue npu perieHuu KOH(UTypaum.
FeOMETPUYECKUX 3a]1a4. IIpumeHsTh JaHHBIE TEOPEMBI
Teopembl UeBbl 1 MeHemnast. [IPU PELICHUU T€OMETPUUECKUX 3aa4.
[TonsiTue 0 romoreTnn 3HAKOMUTHCA C MOHATHEM O TOMOTETHH,
C €ro NIPUMEHEHNUEM, B TOM UYHCIIE
B IIPAKTUYECKUX CUTYaALIHUSIX
Meton koopauHaT 10 YpaBHEHHE NPSIMOM HA IIJIOCKOCTH. OcBauBath NOHATHE NPSIMOYTOJIBHOMN

VYrinoBo#t ko3hdULMEHT 1
CBOOOHBIN YJIEH, UX
r€OMETPHUECKHUIA CMBICII.

CHUCTEMBI KOOPJMHAT, 1€KAPTOBBIX
KOOpPJHUHAT TOYKH.
BriBomuTh ypaBHEHUS IPSIMOU




HapaHHeHLHOCTB 151 B KOOpAWHATAX, YPABHCHUC

MEPICHIUKYISPHOCTD MPSIMBIX OKPY>KHOCTH.
(uepe3 yrioBoi K03 HUITUEHT). Breienars nosHbIN KBagpaT IS
VYpaBHeHUE OKPY>KHOCTH. HAXO0XKJICHUS [IEHTpa U paguyca
Haxoxnenue nepeceueHuit OKPY>KHOCTH TI0 €€ YPaBHCHHIO.
OKPY’KHOCTEH U MPSIMBIX HaxonuTh TOUKM mepecedeHus MpsSMbIX U
B KoopauHatax. ®opmya OKpY>KHOCTEH B IPAMOYTOJIbHON cUCTEME
PaCCTOSHUSA OT TOYKH JI0 TIPSIMOHA. KOOp/AMHAT.

[Tnomanp mapannenorpamMmma Pematp 3a1aun Ha HaXOXKACHHUE

B KOOpAMHATAX, IOHSATHE paccTOosIHUSA OT TOUKH JIO MIPSIMOM.

00 OpUEHTUPOBAHHOM TIOLIA/IH. BoeiBOoguTh (hopMyITy IIIomaau
[Ipumenenune MeToga KOOpAUHAT napajuiesiorpaMma B KOOpAHHATAX,

B TPAKTUYECKU-OPUEHTUPOBAHHBIX | 3HAKOMHUTBCS C MIOHATHEM
reOMEeTPUUYECKUX 3a7a4yax OpPUEHTHPOBAHHOM TUIOIIA IH.

[IpuMeHATH METO KOOPAUHAT

B MPaKTUYECKU-OPUEHTUPOBAHHBIX
r€OMETPUYECKUX 3a/1a4ax, UCCIIEI0BATh
MPUJIOAKEHUS METO1a KOOPAUHAT

B BEIUMCIIUTEIBHON MaTeMaTHKE 1
nH(pOpMAaTHKE.

Ncnonb3oBaTh HUPPOBBIE PECYPCHI
JUJI. TOCTPOCHUS M UCCIICTOBAHUM.
3HAKOMUTBCA C UCTOPUEHN pA3BUTHUS
F€OMETPUH, UICTOPUEN METOA
KOOpJIMHAT




BekTopsl
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Bexrops! Ha iockoctu. CroxkeHue
Y BBIYMTAHHE BEKTOPOB — IIpaBUiia
TPEYTroJIbHUKA U MapajieJorpaMmma.
YMHOkKEHHE BEKTOpa Ha YUCIIO.
Koopaunate! Bextopa. CiioxeHue u
BBIYUTAHUE BEKTOPOB, YMHOKEHUE
BEKTOpA Ha YHCIIO B KOOPAUHATAX.
[Ipumenenre BEKTOPOB B (hU3HUKE,
LEHTP Macc.

[TonsTre o 6a3uce (Ha MIIOCKOCTH).
PaznoxxeHust BEKTOPOB 10O 0a3ucy.
CkansipHOE TPOU3BENCHUE
BEKTOPOB, TEOMETPUYECKUM CMBICTT
Y BBIPaKEHUE B JIEKAPTOBBIX
KoopauHaTax. JucTpuOyTUBHOCTD
CKQJISIPHOTO TIPOU3BEICHHUS.
CxansipHO€ MTPOU3BEICHUE U
POCLIMPOBAHKE.

[IpumeHnenue ckasipHOTO
POU3BEICHUSI BEKTOPOB

TSl HAXOKJICHUS JJIMH U YTJIOB.
Penrenune reomerpuyeckux 3aaau

C TTIOMOIIIBIO CKAJISIPHOTO
IPOU3BECHUS

BBoauTh BEKTOPHI KaKk HAIPABJICHHBIE
OTPE3KHU, UCCIEA0BATh FTEOMETPHUUECKHUI
(mepemernienue) U pusznyeckuit (cuma)
CMBICJIbI BEKTOPOB.

3HaTh ONPEACIICHUSI CYMMBI U PA3HOCTH
BEKTOPOB, YMHOKEHUS BEKTOPa HA YUCIIO,
HCCJIEI0BATh TEOMETPUUECKUN U
(bU3UYECKUI CMBICI 3THX OTEpaIni.
Pewrats reomeTprueckue 3agaun

C MCIOJIb30BaHUEM BEKTOPOB.
HccnenoBats CBsAI3b BEKTOPOB

C MMOHATUSMHU PABHOAECHCTBYIOIIEN CHII U
PaBHOBECHS CUJI, IPUMEHSTh BEKTOPHI

K POCTENIINM 3a7ja4aM MEXaHUKH U
CTaTUKHU.

PackiaapiBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPaM,
PACKJIabIBATh BEKTOPHI CUJI C IIOMOILIBIO
MPOEUUPOBAHUS U TPUTOHOMETPUUECKUX
COOTHOLICHUH.

OnpenensiTe CKaIsIpHOE MPOU3BEIACHNE
BEKTOPOB F'€OMETPUYECKH U

B KOOpJIMHATAX, JOKA3bIBATh
PaBHOCUJIBHOCTH OIPEICIICHUN U
JTUCTPUOYTUBHOCTD CKaJISIPHOTO
MIPOU3BEAECHUS.




BBIYUCIATE CyMMYy, Pa3HOCTb U CKaJISIPHOE
IIPOU3BEACHUE BEKTOPOB B KOOPANHATAX.
[IpuMeHSTh CKaIspHOE IPOU3BEICHNE
JUISI HAXOXKJICHUSI ITUH U YTJIOB.
HcenenoBars CBSA3b CKaISIPHOIO
IIPOU3BEACHUSA U OPTOTOHAIIBHOIO
IIPOCLIMPOBAHUS, IPUMEHSITH B 3aJa4ax.
Pemrats reomerpuyeckue 3anadn

C IIOMOUIBIO CKAJISIPHOT'O ITPOU3BEACHUS.
PemaTe 3a1aum Ha IpakTUYECKOE
IIPUMEHEHUE CKAISIPHOTO MPUIIOKEHHUS

B (pu3uKe (BBIYMCIICHHE PAOOTHI

B MEXaHUKE)

JInHa OKpYKHOCTH
Y IUI0LAab Kpyra
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[IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX BJIEMEHTOB.
Hucno v 1yMHa OKPYKHOCTH.
JInvHa nyru OKpy>KHOCTH.
Paanannas mepa yrna.

[Inomane Kpyra u €ro 3JIEMEHTOB
(ceKkTopa M CerMeHTa).
Brruncnenue nepumMeTpoB

U TIomajeit puryp, BKIFOYAIOMNUX
3JIEMEHTHI Kpyra

@opMyJIMpPOBATH ONPEAECTIEHUE
IIPaBUJIbHBIX MHOIOYT'OJIbHUKOB, HAXOJUTh
UX DJIEMEHTHI.

[Tonb30BaThCSA MOHATUEM JUITMHBI
OKPY>KHOCTH, BBEZIEHHBIM C TOMOIIBIO
MIPaBUJIbHBIX MHOTOYTOJIbHUKOB,
ONPENEIIATh YACIIO T, JIMHY AYTU U
paJuaHHYIO MEPY yIJIa.

[IpoBoauTe nEpPEXO] OT paAMAHHON MEPBI
yIJla K TpajlyCHOM 1 Ha000pOT.
OnpenensaTe momanb Kpyra.

BeiBoauTh popMysibl (B rpaLyCcHOM




U paJiiaHHOW Mepe) Ui JUIUH JIyT,
TIONIAJICd CEKTOPOB U CETMEHTOB.
BbIunciaTh miomaam cioxxHeIx GUryp,
BKJIIOYAIOIIUX AJIEMEHTHI OKPYKHOCTH
(kpyra).

Haxonuts miiomanu pa3innyHbIX GUryp
B 3aJ1a4ax peaIbHOM KU3HU

I[BI/I}KGHI/IH IIIIOCKOCTH
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[{enTpasnbHasi CHMMETPHSI.
[{eHTpanbHO-CHUMMETPUYHBIE
¢urypsi. [ToBopot. OceBas
cuMmmeTpusi. Purypel,
CUMMETPHUYHBIE OTHOCUTEIIHLHO
HEKOTOPOU OCH.

[TapasiensHbIN 1IEPEHOC.
[TonsiTHE NBUKEHUS U €T0
cBolicTBa. PaBeHcTBO uryp.
[IposiBneHnss cumMmMeTpun

B IPUPOJIE, KUBOIUCH, CKYJIBIITYPE,
ApXUTEKTYpE.

Kommo3uunu nBrxeHni
(mpocTeiiiire npuMepsl).
[IprMeHeHue B TEOMETPUUECKUX
3a/1auax

Pa3Oupats npuMepsl, WILTIOCTPUPYIOIINE
IIOHATHS IBUKEHUS, LICHTPOB U OCEH
CUMMETPUH.

@OopMyJIMPOBATH ONIPEAETICHUS IBUKECHHUS
IIJIOCKOCTH, ITapajuIesIbHOTO IIEPEHOCA,
IIOBOPOTA, LIEHTPAIBHOU U OCEBOM
cuMMeTpHH. JloKa3pIBaTh NX CBOMCTBA,
HaXOJUThb HENOABUKHBIEC TOUYKH, OCH
CUMMETPUH.

HaxoauTe HEHTPBI M OCH CUMMETPHIA
MPOCTEUITUX PUTYD.

ITIpumeHsTs napauiebHbIA IEPEHOC U
CUMMETPHIO IIPU PEILIEHUN
r€OMETPUYECKUX 3a/1a4.

Hcnonp3oBath Hu(POBBIE peCypChl

IUI IOCTPOCHUN U UCCIIEIOBAHUI
peoOpa30BaHMM TUIOCKOCTH U
KOMITO3MIIVY IBYKCHHM.




3HaAKOMUTBCSA C MIPOSBICHUSIMU
CUMMETPHUH B IPUPOJIC, )KUBOIUCH,
CKYJBITYpE, apXUTEKTYpE

[ToBTOpEeHue, 060061ICHNE,
cHCTeMaTHu3aIusl 3HaHUM
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[ToBTOpEHME OCHOBHBIX IOHATUH U
METOJIOB KypCOB 7—9 KJIacCOB,
0000IIIeHNEe U CHCTEMAaTH3aI1s
3HAHUU

CB00OHO OTIEPUPOBATH MTOHITHIIMH:
durypa, Touka, mpsimasi, yro,
MHOTOYTOJIbHUK, PABHOOEIPECHHBIN U
PaBHOCTOPOHHUI TPEYTOJbHUKHY,
IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEANaHAa,
OMcceKTpuca M BRICOTA TPEYTOJIbHHKA,
napajuiesiorpaMmm, poMO, PsIMO-yTOJIbHUK,
KBaJIpaT, TParenus; OKpy>KHOCTb,
KacaTresibHasl; paBEHCTBO U [01001e
buryp, TPEyroJIbHUKOB; MApaLICTIBHOCTh
U TIEPIICHANKYIIPHOCTD TPSIMBIX, YTOJI
MEXTy TIPSIMBIMH, CHMMETPHSI
OTHOCHUTEIFHO TOUKH U MIPSIMOM; JUIWHA,
paccTosiHue, BeIMYMHA YTIIa, TUIOIAIb,
nepuMeTp.
Hcnonb3oBath HopMyJibl: HEpUMeETpa U
IO MHOTOYTOJTbHUKOB, JITHHBI
OKPY>XHOCTH U TUIOLIAIN KpyTa, 00bEéMa
IPSIMOYTOJIBHOTO TIapajlieIeTHIe 1a.
CB00OOIHO OTIEpUPOBATH TOHITUSIMHU:
NPsIMOYTOJIbHAST CHCTEMA KOOP/IUHAT,
BEKTOD; UCIIOJIb30BATh ATH MOHATHUS




IUIS TIPEACTABIICHUS TaHHBIX U PELICHUS
3aJ1a4, B TOM YHCJIE U3 IPYyTUX YUEOHBIX
IIPEAMETOB.

Pemrars 3a1a4un Ha IOBTOPEHUE OCHOBHBIX
MTOHATHN, WITIOCTPALMIO CBSI3EU MEXIY
pa3IMYHBIMM YacTAMHU Kypca. Beionpats
METOJ JUIsl PELIECHUS 3a1a4u.

[IprMeHATh NOJyYEHHBIE 3HAHUS

B CME)KHBIX 00JIaCTsX, B IPAKTUKO-
OPHUEHTUPOBAHHBIX 3a7a4ax

OBLIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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OEJEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» HA YIUIYBJIEHHOM YPOBHE
B 7-9 KIIACCAX

MHNOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM mH(PPOBOM MHpPE BEPOSITHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTD KaK C TOUKH 3PCHUS MPAKTUYCCKUX MPUITOKCHHM, TaK U UX POIIH
B 00pa30BaHUM, HEOOXOAMMOM KaxI0My 4enoBeKy. Bo3pacTtaer uncno nmpodeccuit, npu
OBIIQJICHIH KOTOPBIMHU TpeOyeTcst Xxopoiiasi 6a30Bast OJTOTOBKA B 00JIACTH BEPOSITHOCTH
U CTaTHCTHUKH, Takas MOJATOTOBKAa Ba)KHA MJIA TMPOJMOJDKEHHUS oOpa3oBaHUS W IS
yCIIeITHOM TTpodheCCHOHATEHON Kaphephl.

Kaxxpiii yenoBek MOCTOSIHHO MPUHUMAET PEIIEHUsI HA OCHOBE UMEIOIIUXCS Y HETO
naHHbIX. /{7151 000CHOBAaHHOTO MPUHSATHUS PEUICHUS B YCIOBUAX HEIOCTATKA UM M30BITKA
uHpOpMalMu HEOOXOMMO B TOM UHCJE XOPOUIO COPMUPOBAHHOE BEPOATHOCTHOE U
CTaTUCTUYECKOE MBITIIIeHHE. IMEHHO TOATOMY BO3HHKIIAa HEOOXOIUMOCTH (HOPMUPOBATH
y oOydaromuxcsi (PyHKIHOHAJIBHYIO TPaMOTHOCTh, BKIIOYAIONIYI0 B ce0s yMeHue
BOCIPUHUMATh U KPUTUYECKU AHAJIU3UPOBATh HH(POPMALUIO, MPEACTABICHHYIO B
pa3INyYHBIX POpMax, MIOHUMATh BEPOSITHOCTHBIN XapakTep MHOTHX peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEN, IPOU3BOAUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH TpPHUHIMIIAMH cOOpa, aHanu3a u
NpPEJCTaBICHUS JAaHHBIX U3 Pa3NIW4HbIX cdep JKU3HM O00IIecTBa M TOCyAapcTBa
npuoOmaeT oOydalomuxcs K OOIIECTBEHHBIM HHTepecaM. I3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBAeT HABBIKM OpraHm3anuu mnepebopa W mojacuéra yucia
BapMaHTOB, B TOM YHKCJ€ B MPUKIAJAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBaMH TEOPHUH
rpadoB co3ga€t maremaTudyeckuid (QyHIaMeHT It (HOPMUPOBAHHS KOMIIETCHIIUMA
B obmactu mHpOpMATUKU W HU(PPOBBIX TexHOMOTHUH. [lpu M3ydeHHHM CTATUCTHKU |
BEPOATHOCTH OOOTallaroTCsl MPEACTaBIECHUS OOYyYarolIMXCS O COBPEMEHHOM KapTHHE
MHUpPa ¥ METOJaX €ro MCCIeIOBaHMs, (OPMUPYETCS MOHMMAHUE POJIM CTATUCTHKHU KaK
UCTOYHUKA COLMAIBHO 3HAUYMMON HMH(pOpMAIMM U  3aKJIaJbIBAIOTCA  OCHOBBI
BEPOATHOCTHOI'O MBILIUICHHUS.

B cooTBeTcTBMU ¢ AaHHBIMH LETSMH B CTPYKType MPOTrpaMMbl YU4eOHOTO Kypca
«BepoAaTHOCTh U CTATHCTHKAY» OCHOBHOTO O0IIEro 00pa3oBaHus Ha YIiIyOJIEHHOM ypPOBHE
BBIJICTICHBI  CIIEAYIOIIME CoJepKaTelbHO-MeToanueckue JsmHuu: «lIpeacraBnenue
JTAHHBIX U OMHCATENIbHASI CTATUCTUKAY, «BeposiTHOCTEY, « NEeMEHTHl KOMOMHATOPUKI,
«BBenenue B Teoputo rpadoBy, « MHOKECTBaY, «Jlorukay.

Copepxanne nunun «lIperncraBieHne AaHHBIX M ONMCATENbHAs] CTATHCTHUKA
CIIy>KMUT OCHOBOH aJisi (POPMUPOBAHUS HABBIKOB pabOTHl ¢ MHPOpPMAIUEl: OT YTEHUS U
UHTEpIIpeTalud HMHPOpMAIMKM, MPEICTaBICHHON B Tabmuuax, Ha JuarpamMmax M
rpajukax, 1m0 cOopa, TMpEeACTaBIEHUS M aHaIM3a JAaHHBIX C HCIHOJIb30BAaHUEM
CTAaTUCTUYECKUX XapaKTEPUCTUK CpPEeOHUX M pacceuBaHus. Pabotas c JaHHBIMU,
oOydaroluecs: ydaTcsi CUMTBIBaTh M HHTEPIPETUPOBATH JIaHHBIE, BbBIABHUIaTb,



apryMEHTUPOBATh U KPUTUKOBATH MIPOCTEUIIINE TUTIOTE3bI, PA3MBIILISATh Ha/l paKTOpamH,
BBI3BIBAIONIMMHM HM3MEHUYMBOCTb, W OIEHMBATh HMX BIMSHUE HaA paccMaTpUBaeMbIe
BEJIUYMHBI U MTPOLIECCHI.

NHTyuTUBHOE TIPEACTaBICHUE O CIy4YalHOM W3MEHYMBOCTH, WCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHACHUMK CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW ISl U3YUYCHHUS
TEOpUH BEPOSATHOCTEH. bobllloe 3HaueHne UMEIOT MPAKTUYECKHE 3aJjaHusl, B YaCTHOCTHU
OTIBITHI C KJIACCHYECKIUMH BEPOSTHOCTHBIMH MOICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa MpaBAOMoa00us CIIy4aifHOTO COOBITHSI.
[Ipu n3yueHuun yueOHOTro Kypca oOydaronifuecs: 3HaKOMSTCS C TPOCTEUITUMU METOJaMU
BEIYHCIICHUST BEPOSTHOCTEH B CIIy4allHBIX OKCIIEPUMEHTAaX C PaBHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHHIMU 3aKOHAMH, IMO3BOJISIOIMIUMUA CTaBUTh U
pemaTh 0oJiee CIOKHBIE 3a/1aud. B yueOHbIi Kypc BXOST HaualdbHbIE MPEJCTaBICHUS O
CIIyJaiiHBIX BEJTMYMHAX U UX YHCIIOBBIX XapaKTEPHUCTHKAX.

B pamkax ydeOHOrO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCS
C MHOXXECTBAMHU W OCHOBHBIMH OTICpAlUSIMH HaJ MHOXKECTBAMH, PacCMaTPHUBAIOTCS
npuMepbl TpUMEeHEeHHs TpadoB U JIEMEHTOB TEOPUM MHOXKECTB JIJISl PEIICHUs 3ajad, a
TaK)K€ UCIIOIh30BAHUS B IPYTUX MATEMATHICCKUX Kypcax M YUeOHBIX TIPEIMETaX.

B 7-9 xnaccax uzyuaetcsi yueOHbIM Kypc « BeposiTHOCTh U CTAaTUCTUKA», B KOTOPBIN
BXOIAT pasnensl: «lIpeacraBmeHue [MaHHBIX W OMUCATENIbHAs — CTATHUCTHKAY,
«BeposiTHOCTEY), «DneMeHThl KOMOWHATOpUKWY», «BBeneHHe B Teopuio TpadoBy,
«MHuoxecTBa» 1 «Jlorukay.

OO0miee YMCIIO YacoB, PEKOMEHIOBAHHBIX JIJII M3yYEHUS Yy4eOHOTO Kypca
«BepositHOCTh M cTaTucTHKay, — 102 vaca: B 7 kimacce — 34 gaca (1 wac B Hezeno),
B 8 kiacce — 34 yaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 yac B Heneoio).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpencraBneHue JaHHBIX B BUE TAOJIUL, TMarpaMM. 3arojiHeHUE Ta0JIULl, YTEHUE U
MOCTPOEHUE CTOJOMKOBBIX (CTOJIOYATHIX) M KPYrOBbIX Auarpamm. UteHue rpapukoB
pealibHbIX MpoueccoB. V3Bneduenne wuHpOpMaUMW W3 OMarpaMM W TaOnuI,
VCITOJIb30BAHUE U MHTEPIIPETALs JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpelHee apu(pMeTHyecKkoe, MeAuaHa, pa3Mmax,
HauOoJIblIeE M HaMEHbIIIee 3HAYCHUS, KBAPTUIIM, CPEAHEe TapMOHHYECKOE, CpEeIHEe
rapMOHUYECKOE YHCIIOBBIX JJAHHBIX.

[Ipumepsl citydyaiiHOM U3MEHYHUBOCTH IIPU U3MEPEHUAX, B MACCOBOM IIPOU3BOJCTBE,
TEHJCHIIUU U CITydaiHble KoJIeOaHus, TPYNIUPOBKA TaHHBIX, IPEACTABICHUE CIyUYailHON
U3MEHYMBOCTH C T[OMOUIbIO JWAarpaMM, YacTOThl 3HAYEHHWH, CTaTHCTHYECKas
YCTOWYHUBOCTb.

I'pa¢, BepumnHa, pedpo. CreneHs BepuuHbl. Yncao pédep U cyMMapHasi CTENIEHb
BepiinH. [lonsarue o cBs3ubx rpadax. [lytu B rpadax. Lenu u muxnsr. O6xon rpada



(oiinepoB myTh). [loHsiTie 00 opueHTHpOBaHHOM Tpade. PemeHue 3ama4 ¢ NTOMOUIBIO
rpagos.

YTBepxkaeHUss W BbicKaszbiBaHuA. OTpullaHUE  YTBEPXKICHUS, YCIOBHBIE
yTBEpKJIeHUsI, 00paTHBIE U PABHOCUJIbHBIE YTBEPKICHUSI, HEOOXOAUMbIE U JOCTATOYHbBIE
yCJIOBUS, CBOWCTBA W Tpu3HAKU. [IpOTHMBOIOIOXKHBIE YTBEPKICHHUS, J10KA3aTEIbCTBA
OT MPOTUBHOTO.

CiyyaliHbIl SKCTIEpUMEHT (OMBIT) U CiiyyaliHOe coObITHE. BeposTHOCTh U YacToTa
ciy4aitHoro coObITHs. Poiib ManoBEpOSTHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUI
B IIPUPOJIE U B OOIIECTBE.

8 KJIACC

MHOXECTBO M TOAMHOXECTBO. I[IpuMepbl MHOXECTB B OKpPYKAIOIIEM MHUPE.
[lepeceuenune u oobequHEHNE MHOKECTB. [lnarpammel Ditnepa. YncnoBble MHOXKECTBA.
[Tpumepsl MHOXKECTB M3 KypcoB anredpel U reomerpuu. [lepedncienue 371eMEHTOB
MHOKECTB C MOMOIIbIO OPTaHU30BAHHOIO Mepedopa U mpasBuia yMHOXeHUs. Dopmyna
BKJIFOUEHUSA-UCKITFOYCHHUS.

OnemeHTapHble  CcOObITUSA. BepostHocTH  ciydaliHbIX  COOBITUH.  OmNbITHI
C PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUAMU. CityyaliHbIN BBIOOD.

N3mepenne pacceMBaHHs 4YHUCIOBOIO MaccuBa. Jlucmepcus W CTaHAAPTHOE
OTKJIOHEHHE 4uCI0BOro Habopa. CBOMCTBAa AUCHEPCHUM M CTAHIAPTHOTO OTKJIOHEHUS.
JlnarpaMMbl pacceMBaHMsI ABYX HAOI01aeMbIX BeTUUHH. JIMHEHAsI CBSI3b HA IUarpaMmme
paccenBaHMsL.

HepeBo. [epeBo ciyuaidHOro 3xcnepuMenTa. CBONCTBA 1E€PEBbEB: €IMHCTBEHHOCTD
MyTH, CBSI3b MEXKIY YUCIOM BeplIMH U uucioMm pédep. IloHatue o mmockux rpadax.
Pemenue 3a1a4 ¢ moMoLIbIO JEPEBBEB.

Jlornueckue corossl «M» u «MJIM». CBsa3p MeXIy JIOTMYECKHMHM COKO3aMH U
onepalusaMH HaJl MHOKecTBaMU. Vcrosib30BaHUE JIOTMUYECKUX COI030B B aireope.

Crny4aiinbie COOBITHSA KaK  MHOXECTBA  3JIEMEHTAPHBIX COOBITHH.
[IpotuBomnosnoxkueie coObiTus. Onepauuu Hajx coObiTuaMu. Dopmyna  CIOXKEHUs
BEPOSATHOCTEM.

[IpaBuio yMHOXXEHMSI BEPOSITHOCTEM. YCIOBHAas BEPOSATHOCTh. lIpencrasieHue
CIIy4aiflHOTO SKCIIepUMEHTa B BUe JepeBa. HezaBucumbie cOOBITHS.

9 KJIACC

KombOunaTtoproe mnpaBuino ymHokeHus. IlepecranoBku u (Qaktopuan. Ywucio
couetanuil u tpeyroiapbHuk Ilackans. ColicTBa uncen coueranuil. bunom HeroToHa.
Pemenue 3a1a4 ¢ MCMOIB30BAHMEM KOMOMHATOPHUKH.

['eomerpuyeckas BeposATHOCTh. CiydyallHbIE BBIOOp TOYKM M3 (UTYPBI
Ha IJIOCKOCTHU, U3 OTPE3Ka, U3 IYTU OKPYKHOCTH.



Hcnprtanusa. Yenex um Heygada. Cepus ucnbITaHui 10 nepsoro ycmexa. Cepus
ucnbeiTauuii  bepHyum. BeposiTHocTH cOOBITHH B CepUM HUCHbITaHUN bepHysum.
CayuaiiHblii BBIOOpP U3 KOHEYHOI'O MHOKECTBA.

Crny4aiiHas BeJMYMHA W paclpelesieHHe BeposiTHOCTE. [Ipumepsl cirydailHbIX
BEJIMUMH. BakHple pacnpeneneHnst — YuCio MOMNBITOK B CEPUH HUCIIBITAHUM 10 TIEPBOTO
ycnexa M YHCIO YCIEXOB B CEpUM HCHObITaHWW bepHymmm (reomerpuyeckoe u
OMHOMUAJILHOE pacIpeeICHus).

MaremaTnyeckoe OXHWJAHHWE CIyYalhHOW BEIUYMHBL. DOU3NYECKHH CMBICI
MaTEMaTUYEeCKOro OKUJIaHus. IIpumepsl UCIIOIb30BaHUs MAaTEMaTUUYECKOTO OXKUAAHUS.
Hucniepcust W CTaHAApPTHOE  OTKJIOHEHWE  CIIydyaHOM BelndnHbl. (CBOMCTBA
MaTeMaTHYECKOTO OKHUJIAHHUS U JUCIIEpCHHA. MareMaTHuyecKoe OKUJIAHUE U JUCIIEPCUS
U3YUYCHHBIX PACIPEACIICHUN.

HepaBenctBo YUeOrbimeBa. 3akoH OoibIIMX yucend. MaTemMaTHyecKue OCHOBaHUS
U3MEpEeHHUs BeposiTHOCTEN. Posib 1 3HaUeHHEe 3aK0HA OOJIBIIMX YUCEN B HAYKE, B IPUPOJIE
U O0II€CTBE, B TOM YHCJIE€ B COLIMOJIOTMYECKUX 0OCIIEIOBAHUAX U B U3MEPEHUSIX.

HPEIMETHBIE PE3YJIbTATDBI

K koniy o0yuenust B 7 kjiacce o0y4aromuiics MOIYUUT CIACAYIONIUE MPEIMETHBIC
pE3yJIbTaThI:

Yutate uH(OpMaLMIO, TNPEACTABICHHYI0O B Ta0nuuax, Ha JuMarpammax,
MPEACTABIIATH IaHHBIE B BUJI€ TA0JIUILI, CTPOUTH CTOJIOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE
JyarpaMMbl IO MaCCUBaM 3HAYEHU.

OnuceIBaTh M HHTEPIPETUPOBATH PEAJIBHBIE YMCIIOBBIE JAHHBIE, IPEICTABICHHBIE B
TabnuIax, Ha AMarpammax, rpapukax.

Hcrnons30BaTh A1 ONUCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIAHEE
apumeTrnyeckoe, MearaHa, HauOoJIbIlIee U HAaUMEHbIIIee 3HaUeHus1, pa3Max, KBapTHIIH.

HNMeTh mpencTaBlieHHE O JIOTHYECKUX YTBEPKIACHUSAX W BBICKA3bIBAHUAX, YMETh
CTPOUTH OTpUILaHUs, (HOPMYJIUPOBATh YCIOBHBIE YTBEPKICHUS MPHU PEIICHUU 33]ad, B
TOM YHCJIE U3 JPYTUX YYeOHBIX KypCOB, UMETh IIPEICTABICHHUE O TEOPEMAX-CBOMCTBAX U
TeopeMax-MpU3HaKax, O HEOOXOJUMBIX U JOCTAaTOYHBIX YCIOBHUSIX, O METOJE
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

HNmers mpencraBiieHue O CIlydyaliHOM WM3MEHYMBOCTH Ha NPUMEPAX PE3YJIbTATOB
U3MEpPEeHHM, I1eH, (U3MUECKUX BEJIWYMH, AHTPONOMETPHUYECKHX JaHHBIX, HMETb
IIPEJCTABJICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb30BaTh 171 ONMCAHUS TaHHBIX YaCTOThl 3HAYEHUM, TPYIIIUPOBATh JaHHBIE,
CTPOUTbH TMCTOIPAMMBI FPYIITMPOBAHHBIX JAHHBIX.

Hcnonp3oBath rpadsl 1 pelIeHUs 3ahad, UMETh MPEACTABICHUE O TEPMHUHAX
Teopuu rpadoB: BepuIMHA, peOpo, Lenb, LUK, IyTh B rpade, UMETh MPEACTABICHUE
00 06xoe rpada u 00 OpuEeHTUPOBAHHBIX Tpadax.



K xoH1y 00yuenusi B 8 kiacce 00y4aromuics NOAyUUT CIEIYIONINE IPEAMETHBIC
pE3yJIbTaThI:

OnepupoBaTh MOHATUAMH MHOYKECTBA, MTOJMHOKECTBA, BBIIOJHATH ONEPALlMU HaJ
MHOKECTBaMU: OOBEIUHEHHUE, MEPECEUCHUE, IEPEUUCIIATh AJIEMEHThl MHOXECTB C
UCIT0JIb30BAaHUEM OPraHM30BaHHOTO IEpedopa 1 KOMOMHATOPHOTO IPABUIIA YMHOKEHUS.

Haxonuth BEpOSATHOCTH CIIy4allHBIX COOBITMI B CIIyYaWHBIX OINbBITAaX, 3Has
BEPOATHOCTH HJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMBITAX C PAaBHOBO3MOXXHBIMHU
3JIEMEHTapHBIMU COOBITUSAMU, UMETH MTOHITHE O CIIy4alfHOM BBIOODE.

OnuceiBaTh JaHHBIE C TIOMOLIBIO CPEAHUX 3HAYECHHA U MEP PaCCEUBAHMS
(mucmiepcuss M CTaHAAPTHOE OTKIOHEHHWE). YMETh CTPOUTh W HHTEPIPETUPOBATH
UarpaMMbl PAacCEeMBaHUSA, MUMETh IPEACTABICHUE O CBSA3M MEXAy HaOII0AaeMbIMU
BEJIMYNHAMU.

HwmeTp mpencTaBieHue O JepeBe, O BeplIMHAX U péOpax aepeBa, UCHOIb30BaHUU
JIEPEBbEB TIPU PEIICHUH 3aJad B TEOPHUHM BEPOSITHOCTEM, B JPYyTUX YYEOHBIX
MaTeMaTHUYECKUX Kypcax U 3aJad U3 JIpyrux yueOHbIX MPEAMETOB.

OnepupoBarh TOHATHEM COOBITHS KAaK MHOXECTBA JJIEMEHTAPHBIX COOBITHIA
CIIy4aiiHOTO OTIbITA, BBIMIOJIHATH ONEpallui HaJ COOBITUSAMMU, UCIIOJIb30BATh IPU PELICHUN
3a/lady UarpaMmbl  Jilliepa, YUCIOBYIO MPAMYIO, MPUMEHATH (OPMYITY CIOKEHUS
BEPOSATHOCTEM.

ITonp30BaThCAd NMPABWIOM YMHOXEHHUS BEPOATHOCTEM, HUCIOJIB30BATH JAEPEBO HJIA
IIPEICTABIICHNS CIy4allHOrO ONBITa INMpH pemeHnn 3anad. OnepupoBaTh NOHITHEM
HE3aBUCUMOCTH COOBITHIA.

K koniy o0yuenust B 9 kiacce o0y4aromuiics MOJYyUYUT CIACAYIONIUE MPEIMETHBIC
pE3yIbTaThI:

[Tonp30BaThCcsi KOMOMHATOPHBIM TMPABUJIOM YMHOXKEHHS, HAXOJIUTh YHUCIO
MEPECTAHOBOK, YMCJIO COYETAHUM, TTOJIb30BAThCS TPEYTrOJIbHUKOM [lackans mpu pemeHnun
3a/1a4, B TOM YHMCJIe Ha BBIYUCIIEHNUE BEPOATHOCTEH COOBITUH.

Hcnonp30BaTh MOHSATHE TEOMETPUUYECKOW BEPOSITHOCTH, HAXOAUTh BEPOSITHOCTH
COOBITHI B OIBITaX, CBSI3aHHBIX CO CIy4YallHBIM BBIOOPOM TOUYEK U3 IJIOCKOU (PUTYPHI,
OTpe3Ka, JJIUHBI OKPYKHOCTH.

HaxoguTh BEpOSTHOCTH COOBITHII B OMNBITaX, CBSA3aHHBIX C HCIBITAHUSIMHU IO
JIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIIBITAHUN bepHyum.

Nmers mnpencraBiieHMEe O CIy4alHbIX BEJIMYMHAX U OINO3HABATH CIIyYaWHbIC
BEJIMYMHBI B SBJICHUAX OKPYKAIOILIETO MUPA, ONEPUPOBATH MOHATUEM «PACIPEICIICHUE
BEPOSITHOCTEW». YMETh CTPOUTH PACHPEACIICHUs] BEPOATHOCTEN 3HAYEHUM CITyYaWHBIX
BEJIMYMH B U3YUYCHHBIX OIBITAX.

Haxomute MaremMaTuyeckoe OXUIAHWUE U JUCIEPCUI0 CIYYAWHOW BEJIWYMHBI I10
pacnpeeNieHu0, MPUMEHATh YHCIIOBBIE XaPAKTEPUCTUKHU W3YUYEHHBIX pacOpeaciaeHUN
MPU PEUICHUY 3a]1a4.



NMeTp mnpencTaBiI€HME O 3aKOHE CIIy4alHBIX 4YHCENl Kak O MpOSBICHUU
3aKOHOMEPHOCTH B  CIy4YalHOM HW3MEHYMBOCTH, IIOHUMAarTh MaTE€MaTHYECKOE
00OCHOBaHME OJU30CTH YacTOThl U BEPOSATHOCTU coObITHA. MMeTh mnpezncraBiieHue
O POJIM 3aKOHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INIAHUPOBAHUE

7 KJIACC
HasBanue pasnena KomnuecTso XapakTepuCTUKa AEATEIIBHOCTH
OcHOBHOE coziep>KaHne
(TemsI) Kypca 9acoB 00yJaromuxcs
[IpencraBneHue JaHHBIX 4 [IpencraBieHne TaHHBIX B BU/IE OcBauBaTh CIOCOOBI TPEICTABIICHUS
Ta0JIHILL, TUArPaMM. CTaTUCTUYECKUX JAHHBIX U YUCIIOBBIX
3anoHeHHe TaOJIHIl, YTCHUE U MacCCHBOB C IIOMOIIILIO TaOIUI] 1
MOCTPOEHUE CTOJIOUKOBBIX Ayarpamm € UCIOJIb30BaHUEM
(cTomOYaThIX) U KPYTOBBIX aKTyaJIbHBIX U BOXHBIX JTAHHBIX
JMarpaMM. (nemorpaduueckue JaHHbIE,
Urenue rpauKoB peasbHbIX IIPOU3BOJICTBO MPOTYKIUH,
nporeccoB. M3Bneuenue OOIIECTBEHHBIE U PUPOIHBIE SIBJICHUSA).
uH(pOpMaIUU U3 JUarpaMm u N3yuaTh MeTOIBI paOOTHI C TAOTUYHBIMU
TabJINL, UCTIONb30BAHUE U U TpadUIEeCKUMH MPEACTABICHUSIMHU
WHTEPIIpEeTalns JaHHBIX. JAHHBIX C TTOMOIIBIO IIU(PPOBBIX
[TpakTnueckas pabora PECYPCOB B X0/I€ IPAKTUYECKUX padboT
OnucarenbHasi CTAaTUCTHKA 8 OnucarenbHasi CTaTUCTHKA! OcBauBaTh MOHATHUS: YACITOBOM MacCCUB

cpeaHee apuMETHIECKOE,
MeJuaHa, pa3Max, HauboJiplee u
HaVMEHBbIIIee 3HAYCHUSI, KBAPTUIIH,
CpeaHee TapMOHUYECKOe, CpeIHee
rapMOHUYECKOE YHCIIOBBIX JaHHBIX.
[TpakTrueckas pabota

(mabop), Mepa 1IeHTpa, B TOM YHCIIC
cpenHee apupMeTHIECKOoe, MeAraHa,
4acTOTa 3HAYCHUS

OnuchIBaTh CTATUCTHYECKUE TaHHBIC

C TTOMOIIBIO CPETHETO apU(PMETHUIECKOTO
u Meauanbl. Pemare 3agaumn.




N3yyaTh CBOMCTBA CPEITHUX, B TOM YHUCIIC
C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B X0/
MPaKTUYECKUX PadoT.

OcBauBaTh NOHATHSA: HAHOOJIBIIICE U
HanMEHbIIICE 3HaUCHUS YHCIOBOIO
MAacCCHBa, pa3Mmax, KBapTuib. Pemars
3a/1a4M Ha BBIOOP crioco0a onucaHus
MACCHBOB B COOTBETCTBUU C MPUPOJION
JIAHHBIX U LEJISIMU UCCIICIOBAHMS, B TOM
YHUCJIe B X0JI¢ MPAKTUIECKOU PabOThI

CnyqaﬁHa;I HN3MCHYHMBOCTD

[Ipumepsl cinydyantHOM
M3MEHYMBOCTH ITPU U3MEPEHUSIX,

B MacCOBOM ITPOU3BOJCTBE;
TEHJACHUNU U CIy4YalHble
KOJIeOaHUsI; TPYIIIUPOBKA TAHHBIX,
MPEJICTABICHUE CIyYaHON
M3MEHYMBOCTH C TOMOUIBIO
JAarpaMM; 4acTOThbl 3HAYCHU;
CTaTHUCTUYECKAsl YCTOMYUBOCTb.
[IpakTrueckas padbora

OnuceIBaTh JaHHBIE C TOMOIIBIO
IPYNIIUPOBKU, CTPOUTH THCTOIPAMMBI,
BBIJIBUTaTh MPOCTEHIIINE TUITOTESBI.
OcBauBaTh rpauueckue npecTaBIeHUs
Pa3HBIX BUJIOB CIIy4allHON
M3MEHYHMBOCTH, B TOM YHUCJIE C TOMOUIBIO
IU(PPOBBIX PECYPCOB, B X0
MPaKTUYECKON PabOThI

Brenenue B Teopuro rpados

I'pad, BepmuHa, pedpo. CteneHn
BepinHbL. Yucno pédep u
CyMMapHasi CTETICHb BEPIIIVH.
[TonsiTue o cBsI3HBIX Tpadax.
[Tytu B rpadax.

OcBauBaTh NOHATHUSA: Tpad, BEPIINHBI U
pé6pa rpada, crenens, myTh B rpade,
LENU U LUKJIIbI, MyTh B rpade, MIocKuii
rpad, CBSI3HBIN rpad, OpUEHTUPOBAHHBIN

rpad.




eru u mukiel. O6xoa rpada
(2iJIEpOB MyTh).

[TonsiTHe 00 OPUEHTHPOBAHHOM
rpade. Pemenue 3a1a4 ¢ TOMOIIBIO

rpados

Pemmath 3a1aum Ha MOMCK CyMMBI
CTeNeHel BeplrH rpada, Ha MOUCK
obxoxa rpada, Ha MOKWCK IyTel B rpadax.
Hcnons3oBath rpadbl MPU pelICHAN
3a7a4 U3 anreOpbl, FeOMETPUH, TEOPUU
BEPOATHOCTEH, APYTUX NPEIMETOB

Jloruka

YTBEpKICHNS U BBICKA3bIBAHMUS.
OTtpunianue yTBepKIeHUS,
YCIJIOBHBIE YTBEPKIEHUS, OOpaTHbIE
Y PAaBHOCHJIBHBIC YTBEPKICHNUS,
HEOOXOUMBIE U 10CTATOYHbIE
YCJIOBUS, CBOMCTBA U IIPU3HAKH.
IIpOTHBOIIOI0KHBIE YTBEPIKICHMUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOIO

N3yyaTh BUIBI YTBEPKIACHUMN U
BBICKA3bIBaHUM.

OcBauBaTh CIOCOOBI TOCTPOEHUS
YCIIOBHBIX YTBEPKIACHHM, TOKA3ATEIbHBIX
paccyxaeHui, GOpMyITUPOBKU TEOPEM,
BBIPAKAIOLINX CBOMCTBA U NIPU3HAKU,
METO/Ibl MATEMATUYECKUX JOKA3ATEIIbCTB

BeposaTtHocTs M yacToTa
CITy4afHOTO COOBITHS

Crny4daiiHbIi SKCTIEPUMEHT (OIIBIT)
U CiIy4aiiHOe COOBITHE.
BeposTHOCTB M yacToTa
CITy4aifiHOTO COOBITHSI.

Posib ManoBeposATHBIX U
MPAKTUYECKU IOCTOBEPHBIX
COOBITHI B IIPUPOJIC U B OOIIICCTBE.
[IpakTrueckas paborta

OcBauBath NMOHATUSA: CITyYalHBIA OIBIT
U CiTy4aiiHoe cOObITHE, MaJIOBEPOSITHOE
Y IPAKTUYECKU JOCTOBEPHOE COOBITHE.
N3yyaTh 3HAYMMOCThH MaJOBEPOSTHBIX
COOBITHI B IPHPOJIE U 00IIEeCTBE

Ha Ba)KHBIX MpUMepax (aBapuw,
HECYaCTHBIE CIy4au, 3a1uTa
MepcoHaILHON HH(pOpMaITUH, ITepeaya
JTAHHBIX ).

N3y4dats posip KIIACCUYECKUX
BEPOSATHOCTHBIX MOZieiel (MOHETAa,




UrpajibHas KOCTh) B TEOPUU
BEPOSTHOCTEM.

Hab6nronaTh 1 u3y4arh 4acToTy COOBITUI
B IIPOCTBIX IKCIIEPUMEHTAX, B TOM YHUCJIE
C TIOMOIITBI0 IU(PPOBBIX PECYPCOB

[ToBTOpeHue, 060011eHNE, 3) [IpencraBnenne TaHHBIX. [ToBTOPSATH N3YyYEHHOE U BEICTPAUBATH
CUCTEMaTU3alMs 3HaHUN OnucarenbHas CTaTUCTUKA. CUCTEMY 3HAHUI.
BeposiTHOCTB ciTy4ailHOTO PemaTe 3a1aum Ha peCTaBICHUE U
COOBITHSL. OMKCAHUE JIAHHBIX C TOMOIIIBIO
MHo>ecTBa U TOJAMHOKECTBA. M3YUYCHHBIX XapaKTEPUCTHUK,
DneMeHThl TeopuH rpaoB MpeACTaBIeHNE HHPOpMaLun
C TIOMOIIIBIO TpadoB.
OO6cyxnare TpUMeEphI CITyYaHbIX
COOBITHIA, MaJIOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIyYalHbIX COOBITUM, UX
POJIM B IPUPOJE U )KU3HU YEJIOBEKA
OBHIEE KOJIMYECTBO 34

YACOBIIO ITPOTPAMME




8 KJIACC

[Iprmepb MHOKECTB

B OKPY>KalOIIEM MUPE.
[Tepeceuenuie u 00BEMHEHHE
MHOKeCTB. [{lnarpammel Ditnepa.
Hucnossie MHOXkECTBA. [[pumMepsl
MHOECTB U3 alreOpsl 1
TEOMETPUHU.

HasBanue pasnena Komnuectso XapakTepuCTUKa AEATEIIbHOCTH
(Temnl) Kypca 4acoB Ocrosroe conepate 0o0ydJaronuxcs
[ToBTOpEeHue Kypca 7/ Kiacca 3 [IpeacraBneHue 1aHHBIX B BUAE [ToBTOPSITH N3yYEHHOE U BHICTPAUBATh
TaOJIUI ¥ TUarpaMM. CUCTEMY 3HAHUMU.
OmnucarenpHas CTaTUCTHKA. Pemate 3aaun Ha MpeCTaBICHUE U
Ciy4aiiHasi ©”3BMEHYNBOCTb. ONMCAHUE TAHHBIX C IOMOIIBIO
Crny4aiiable cOOBITHS. U3YYEHHBIX XapAKTEPUCTHUK.
BeposTHOCTH M 4acTOTHI. Pemars 3a1aum Ha npeacTaBiieHNE
DIIEMEHTBI TEOPUU MHOXKECTB. IPYIIIMPOBAHHBIX JAHHBIX U OIIMCAHKE
DnemeHThl Teopuu rpados CIIy4allHOM U3MEHUYUBOCTH.
Pemate 3a1aum Ha onpeaesIeHne 4aCcTOThI
CIIy4alHBIX COOBITUH, OOCYXKIEeHUE
IPUMEPOB CIyYalHbBIX COOBITUM, 3a]1a41
Ha OIMCAaHNE MHOKECTB U NPECTaBICHUE
uH(popmaiuu B Buae rpados
MHuoxecTBa 4 MHO0XECTBO ¥ IOJAMHOKECTBO. OcBanBaTh NOHSTHS: MHOKECTBO,

IIOJIMHOKECTBO, BKIIIOUCHUE,
nepeceueHrue U 00beTMHEHNE MHOYKECTB,
YHCJIOBBIE MHOYKECTBA, YHCIOBBIE
POMEIKYTKH.

Pemats 3amaun ¢ moMoniso Gopmyin
BKJTFOUCHUS-UCKITFOUECHHSI




[lepeurciienre 371€MEHTOB
MHOKECTB C TOMOIIIbIO
OpraHU30BaHHOTO Nepedopa u
npaBuiia yMHOXeHus1. Dopmya
BKJIFOUCHUSI-UCKITIOUCHUS

BepoaTHOCTH Ciiy4aiiHOTO
COOBITUS

DieMEeHTapHbIE COOBITHS.

BeposiTHOCTH CitydaitHBIX COOBITHH.

OnbITH ¢ PAaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.
Crny4daiiHbIii BEIOOD.
[IpakTruueckas padota

OcBauBarh NOHATUS: SJIEMEHTAPHOE
coObITHE, CITy4ailHOE COOBITHE KaK
COBOKYITHOCTb OJIarONPHUSATCTBYIOIINUX
3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOYHBIE JIIEMEHTAPHBIE
COOBITHSI.

Pemrats 3a1aun Ha BBIYUCTICHUE
BEPOSTHOCTEH COOBITHH 110
BEPOSTHOCTSM DJIEMEHTAPHBIX COOBITUIM
CIIy4alHOrO OMbITA.

Pemrats 3a1aun Ha BBIYUCTICHUE
BEPOSTHOCTEH COOBITHIA B OIIBITAX

C PaBHOBO3MOYKHBIMH AJIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCTIE C TOMOIIHIO
KOMITbEOTEPA.

[IpoBOANTE M U3yYaTh OMBITHI

C PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMU, B TOM YHUCJTIE

C UCTIOJIb30BAHUEM MOHET, UTPATTbHBIX
KOCTEU U JPYTUX MOJEJIEN B XOHE
NPAaKTHYECKON pabOThI




OmnucareibHas CTAaTUCTHKA.
PacceuBanue maHHBIX

N3mepenue paccemBaHUs
YUCJIOBOTO MaccuBa. Jlucnepcus u
CTaHJIapTHOE OTKJIOHEHHE
quciioBoro Habopa. CBoiicTBa
JUCTIEPCUU U CTaHIAPTHOTO
OTKJIOHEHHUSI.

JlmarpamMmbl paccenBaHus IBYX
HaOIr01aeMbIX BeIUYUH. JInHeiiHas
CBsI3b HA JMarpaMMe pacCceuBaHUsI.
[IpakTruueckas pabora

OcBauBaTh NOHATHS: TUCTICPCHUS U
CTaHIapTHOE OTKJIOHEHUE, UCTIOIh30BaTh
9THU XapaKTEPUCTUKH JIJIST OTIHCAHUS
paccerBaHUS TaHHBIX.

BrigBurats rumnote3bl 00 OTCYTCTBHH UITH
HAJIMYHUH CBSI3U 10 THarpaMmMam
paccerBaHusl.

CTpouTh TUarpaMMbl PacCEUBAHUS

10 UMCIOIIMMCS TAaHHBIM, B TOM YHUCJIC

C TIOMOIIBI0 IU(PPOBBIX PECYPCOB

Brenenue B Teoputo rpados

HepeBo. JlepeBo ciaydailHOTo
skcnepuMeHTa. CBolicTBa
JEPEBBEB: EANHCTBEHHOCTD Iy TH,
CBSA3b MEXAY YMCIOM BEPIIUH U
quciiom peéoep. [lonsitue o miuockux
rpadax. Pemenue 3anayu

C MOMOUIBIO JIEPEBHEB

OcBauBarth MOHSTHS: JEPEBO Kak rpad
0e3 1uKJIa, BUCsAYask BepIIrHa (JIUCT),
BETBb JIEPEBA, ITyTh B ICPEBE, TUAMETP
NepeBa.

N3yuats cBoOlicTBa AepeBa:
CyLIECTBOBAHUE BUCSYEN BEPIIUHBI,
€AMHCTBEHHOCTb ITyTH MEXKTY IBYMSI
BEPIIMHAMHU, CBA3b MEK]Y YHCIOM
BEPIIUH U YUCIIOM PEDeEP.

Pematp 3a1aun Ha TOUCK U
MIEPEYNCIICHUE ITyTEU B JIEPEBE,
onpeereHNe YUcia BEpIINH UiH pEdep
B JIEpPEBE, CBOMCTBA TIOCKUX TpadoB

Jlornka

Jlornueckue coro3bl «N» u «UJIN.
CBs3b MEXy JTOTUUYECKUMU

N3ydats MeTOABI U CTPYKTYPY
MAaTeMaTUYECKUX YTBEPKICHUM,




COI03aMHU U OTIepaIusIMU
HaJl MHOKECTBaMH.
Hcnonb30BaHne TOTHIECKIX
COIO30B B ajiredpe

COJIEPIKAIINX JIOTUYECKUE COIO3BI.
OcBauBath UCIIOIB30BAHUE TIOTUUECKUX
COI030B IIPU TOCTPOCHHUH CUCTEM U
COBOKYITHOCTEN YPAaBHECHUU U
HEPABEHCTBO OT IPOTUBHOTO

Onepannu HaJ CIIy4aliHbIMU
coOpiTuaAMU. Cio)xeHue
BEPOATHOCTEMN

Crnyyaiinbie cOOBITHS KaK
MHOECTBA HIIEMEHTAPHBIX
COOBITHH.

[IpoTuBOIOI0KHBIE COOBITHS.
Omneparnuu HaJ COOBITUSMH.
dopmyJia CIO0KEHUS BEPOATHOCTEHN

OcBauBarh NOHATHUS: B3aUMHO
IIPOTUBOIIOJIOKHBIE COOBITHS, OTIEpALIUU
HaJ COOBITUSIMH, OOBCAUHCHHE U
nepecevueHne COObITUI, COBMECTHBIC U
HECOBMECTHBIE COOBITHSI.

N3y4dath TeOpeMbl 0 BEpOSTHOCTU
00BeAMHEHUS IBYX COOBITHH ((HhOPMYIIBI
CJI0KEHUSI BEPOSITHOCTEN).

Pemrats 3aaum, B TOM 4KCIi€ TEKCTOBBIE,
Ha BBIYUCIIEHHUE BEPOATHOCTEM
00bEeIMHEHUS U NEPECEUCHUS] COOBITUIMA
C IIOMOIIIBIO YUCIIOBOU IIPSIMOM,
Irarpamm Oumepa

Y cii0BHasA BEPOSITHOCTb,
YMHOKEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS

[IpaBuiiO yMHOXEHUSA
BEPOSITHOCTEN. Y CIIOBHAsA
BEPOSITHOCTb.
[Ipencrasienue ciay4anHoOro
JKCIIEPUMEHTA B BUJE JEPEBA.
He3zaBucumsblie coObITUS

OcBauBaTh NOHATHUS: IPABUIIO
YMHOKEHUS BEPOSTHOCTEM, YCIOBHAA
BEPOSITHOCTh, HE3ABUCUMBIE COOBITHS,
JIEPEBO CIIyYANMHOTO OIIbITA.

Pemrars 3amaum Ha onpenesieHUE U
CBOMCTBA HE3aBUCHUMBIX COOBITHH.
Pemate 3a1aun Ha TOKMCK BEPOATHOCTEN




C UCITI0JIb30BAHUCM JICPCBaA cnyqaﬁﬂoro
OIIbITa

[ToBTOpEenue, 06001IEHNE, ) PaccenBanue TaHHBIX B YMCIOBBIX [ToBTOpATH U3yUEHHOE U BHICTPAaNBaTh
CUCTEMAaTHU3aLs 3HAHUI MaccuBax. Onepanuu CHUCTEMY 3HAHHUM.
HaJl MHO>KECTBAMH U COOBITHUSMH. Pemrars 3a7aun Ha peACTaBICHUE U
BeposiTHOCTB CiydaitHOTO OIMCAHUE JaHHBIX C IIOMOIIIBIO
coObITus. ClI0KEHUE U YMHOXKEHHE | HM3yYCHHBIX XapaKTCPUCTHK.
BEPOSATHOCTEM. Pemate 3a1aun ¢ npuMeHeHueM rpados.
JlepeBbs U m1ockue rpadul Pemate 3a1aun Ha HAXO0XKAEHUE
BEPOSITHOCTU CITyYaiHOTO COOBITHUS
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA.
Pemate 3a1aun Ha HAXO0XKAEHUE
BEPOSTHOCTEH OOBEAMHEHUS U
nepeceveHus COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C HCIIOJIb30BAHUEM
rpaduuecKuX NpeIcTaBICHUN
OBIIEE KOJIMYECTBO 34
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yMHOkeHus. [lepectanoBKY U
dbakTopua.

Yucno coueranuii v TpeyroJIbHUK
[Tackans. CBoucTBa uncen
coueranul. bunom HerotoHa.
Pemenue 3agau ¢ ucnonab30BaHUEM
KOMOMHATOPUKHU

HasBanue pasnena KomnuecTBo XapakTepuCTUKa AEATEIIBHOCTH
(Temnl) Kypca 9JacoB Ocrosroe conepate oOydJaronuxcs
[ToBTOpeHme kypca 8 kinacca 3 [IpencraBneHue naHHBIX. [ToBTOPSITH M3yYEHHOE M BHICTPANBAThH
OmucarenpHast CTAaTUCTHKA. CUCTEMY 3HAHUHU.
Omneparu Haj| COOBITUSIMU. Pemate 3a71aun Ha peICTaBICHUE U
HezaBucumocTs cOOBITHIA. omnucaHue NaHHbIX. Pemarts 3agaun
HepeBbs u iockue rpad Ha HAXO0XICHUE BEPOSTHOCTEH
00BeTMHEHNS U TIEPECEUCHHS COOBITHH,
B TOM YHCJI€ HE3aBUCUMBIX
C UCIOJIb30BaHUEM TpaduuecKux
MPEICTABICHUIN U AEPEBA CITyYAHOTO
OTIbITa
DneMeHThl KOMOMHATOPUKHU 6 KomOunaropHoe mpaBuiio OcBauBaTh NOHSTHS: KOMOMHATOPHOE

IIPABUJIO YMHOKEHUS, YIIOPALOYEHHAs
napa, Tpolika 00bEKTOB, IEPECTAHOBKA,
(akTopuai yucia, CoueTaHUE YUCIIO
cOoYeTaHu#, TpeyroJbHUK [lackans.
Pemrars 3a1aum Ha nepeuyunciaeHne
KOMOHMHAILIUN, KOJTMYECTBA 3JIEMEHTAPHBIX
cOOBITUH, HAXOXKICHUE BEPOSATHOCTEN
COOBITHH C MPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C
UICIIOJIb30BaHUEM TpeyroyibHuKa Ilackas.




Pematp 3aaun Ha MpUMEHEHHE YnCIa
codeTaHuil B ajireope (CokpaméHHoe
yMHOXeHHe, 6uHoM HproToHa)

['eomerpuueckas
BEPOATHOCTH

I'eomeTpuyeckast BEpOSTHOCTb.
Cry4daifHbli BBIOOpP TOUKU

U3 (Uryphl Ha MIOCKOCTH,

W3 OTPE3Ka, U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUYECKOMN
BEPOSITHOCTH.

Pemate 3a1aun Ha HAXOXKICHHE
BEPOSTHOCTEH B OTIBITAX, TPEICTABUMBIX
KaK BBIOOp TOYEK U3 PUTYPHI

Ha IJIOCKOCTH (MHOTOYTOJIbHUKA, KPYyTa),
U3 OTPE3KA WU AYTH OKPYKHOCTH,

U3 YHCIIOBOTO TIPOMEXYTKA

Ucnertanus bepuymm

Ucnertanus. Ycenex u Heyaayva.
Cepus HCIBITAHUH 10 IEPBOTO
ycnexa.

Cepus ucnpitanuii bepnysm.
BepositHocTH coObITHI B cCepun
UCIIBITaHUN bepHyun.
CiyuaitHbli BBIOOP U3 KOHEYHOTO
MHOECTBA

OcBauBarh NOHSTUS: UCTIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCTIBITAHUU
(ycmex u HeyJaya), cepusi UCTIBITAaHUM,
HACTYIUJIEHUE MIEPBOTO ycIexa (Hey1aun),
cepus UCTIBITAHUM bepHyIuIn.

Pemate 3agaum Ha HaXOXIACHUE
BEPOSITHOCTEH COOBITUI B CEPUU
VCTIBITAHUH JI0 TIEPBOTO yCIEXA.
Pematp 3agaum Ha HaxOXKIACHUE
BEPOSTHOCTEH COOBITHI

B CEpUU UCIIBITAaHUN bepHyIum,

B TOM YHCJI€ C TTOMOIIBIO ITU(PPOBBIX

pecypcoB




Crny4aiiHasi BeTUYMHA

CiyyaiiHasg BeIM4YMHA U
pacnpeneneHne BEpOSITHOCTEM.
[Ipumepsl CirydalHBIX BEJIMYHUH.
Baxxnbie pactipeieieHus] — YU CIIO0
MONBITOK B CEPUU UCIIBITAHHI

110 TIIEPBOT0 ycIexa v YuciIo
YCIIEXOB B CEpUH UCTIBITAHUIN
bepnymnu (reomerpuyeckoe u
OMHOMMAJIBHOE pacIpeiesICHus )

OcBauBarh NOHATHUA: CIIy4daiiHas
BEJINYMHA, 3HAYCHUE CITyYallHOU
BEJINYMHBI, PACIIPEACIICHUE
BEPOSITHOCTEM.

N3ydars, B TOM 4HCIIE C TOMOIIBIO
U(POBBIX PECYPCOB, U 0OCYKIATh
IPUMEPBI AUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHBIX BEJIMYHH (B TOM YHCIIE€ POCT U
BEC YEJIOBEKA, YACIECHHOCTh HACEIICHNUS,
CTOMMOCTb TOBapOB U YCIYT), CITy4ailHbIX
BEJIMYMH, CBSI3aHHBIX C N3yYEHHBIMU
CIIy4alHBIMH OIbITAMHU

YucnoBele XapaKTEPUCTUKHU
CIIy4ailHbIX BEJIUYMH

MartemMaTu4eckoe OKuI1aHnue
CIIy4alHOW BEJIUYUHBI.
PU3NYECKUN CMBICTT
MAaTEMaTHYECKOTO OKUIAHUS.
[Ipumeps! ucnonp30BaHus
MAaTeMaTH4YECKOT0 OKUIAHHUS.
Jlucriepcust 1 CTaHAAPTHOE

OTKJIOHEHHE CIIy4YalHOM BEJIMYMHBI.

CBolicTBa MaTEMaTHYECKOTO
OXHWJIAHUS U JTUCTICPCUM.
MaremMmaTtudeckoe OKuJaHue u
JIUCTIEPCUS U3YUYEHHBIX
pacnpeneacHumn

OcBauBaTh NOHATHUS: MATEMATHYECKOE
0XHUJIAaHUE CITyYaWHON BEJIUMYHHBI,
JTACTIEPCUA U CTAHJAPTHOE OTKIIOHCHUE
CIIy4allHOW BEJIUYHUHBI.

Pematp 3a1aun Ha BEIYMCIIEHHE
MAaTEMATUYECKOTO OKUJIAHUS U
JUACTIEPCUN TUCKPETHOM CITy4aiHON
BEJIMYUHBI 110 33JaHHOMY
pacnpeaeneHuto, B TOM YKCIIE 3a/1ay,
CBSI3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMU.

3HAKOMHTBCS C MATEMAaTUYECKUM
0’KMJIaHUEM U JUCIIEPCUEH HEKOTOPBIX
pacrpeeneHuid, B TOM YUCTe




pacrpeneneHus ClIy4YaiHOW BETUYUHbI
«YHCJIO YCIIEXOB» B CEPUH UCTIBITAHUN
bepnymm

3aK0H OOJIBIIINX YHCE]T

HepagenctBo UeObleBa. 3akoH
OOJIBIIINX YHCEII.
MaremaTn4ecKre OCHOBaHMS
U3MEPEHUS BEPOSITHOCTCH.

Ponb u 3HaYeHME 3aK0HAa OOJIBIITNX
Yyucesl B HayKe, B IPUPOJIC U
00IIIecTBE, B TOM YHCIIE

B COIIMOJIOTHYECKHUX
00cIIeIOBaHUAX U B U3MEPEHUSIX

N3yuaTth 9acToTy COOBITUS

B OBTOPSIOIIUXCS CITyYaUHBIX OIBITAX
KAK CIy4YalHYIO BEJINYMHY.
3HAKOMUTHCS 3aKOHOM OOJIBIIIUX YUCET
KaK MaTeMaTUYECKUM BbIPAKECHUE
CTaTUCTHYECKON YCTOMYMBOCTH 4aCTOT U
CpEIHUX 3HAYCHUM.

Pemartp 3a1aun Ha u3MepeHue
BEPOSITHOCTEN C TOMOIIBIO YaCTOT.
OO6cyxaaTh pojb 3aKOHA OOJIBIIIUX YHUCEIT
B 000CHOBAaHMUU YAaCTOTHOTO METOJIa
VU3MEpPEHUS BEPOSITHOCTEN, B IIPUPOJE

U B 00IIIECTBE

IToBTOpEeHue, 060061ICHNE,
cUcTeMaTHu3alysl 3HaHU!

BepositHOCTH CcityyaliHBIX
COOBITHH.

DneMEeHThl KOMOMHATOPUKH.
Cepus ucnbiTanuii bepaysm.
CityyaiiHbple BEJIMUMHBI U
pacrpeesieHus.

HucnoBble XapaKTEPUCTUKHU
CIIy4YailHBIX BEJIMYMH. 3aKOH
OOJIBITINX YUCEN

[ToBTOPATH N3yUEHHOE U BHICTPAUBATH
CHUCTEMY 3HAHUM.

Pematp 3a1aun Ha HAXOXKAEHUE
BEPOSITHOCTEN B CEPUAX HE3ABUCUMBIX
WCTIBITAaHU, B TOM YHUCJIE C IIOMOIIBIO
KOMOWHATOPHBIX (PaKTOB U HOpMyI.
Pemate 3amaun Ha ornpeiesieHue CBOMCTB
pacpeneneHnil, HaX0XKICHUE
MAaTEMATHYECKUX OKUIAAHUN




Y IUCTIEPCUN NU3YUEHHBIX
pacnpeIeICHHN.

OO6cyxaTh poib 3aKOHA OOJIBIIUX YHCET
B HayKe, B IPUPOJIE U B OOIIECTBE

OBUIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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